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Iepeueny Komnemenyuii u UHOUKAMOPOE OOCMUINCEHUA KOMNEMEH YU C YKAZAHUEM IMAN08 HOPMUPOSAHUS 8 RPOUECCe 0CE0EHUA OUCUUNTIUHBL

Komnerenus:

YK-1 CiocobeH ocyIiecTBIsATh HOUCK, KPUTUUECKHI aHaIN3 U CUHTE3 WH(OPMAaLUY, TPUMEHSTh CUCTEMHBINA MOJIXO/T 1711 pEIIeHHsI IOCTABIICH-
HBIX 3aja4
WNHaukaTophl TOCTUKEHUS KOMIIETEHLIUN:

VYK-1.1. 3naeT MeTo/bI aHaJHM3a MPOOIIEMHBIX CUTYaIMi HA OCHOBE CHCTEMHOT'0 TIOX0/1a.

YK-1.2 YMeer HaxoauTh U MPUMEHSITh HHPOPMAIIHIO, HEOOXOIUMYIO JUIsl KPUTHYECKOTO aHaIN3a MPOOJIEMHBIX CUTYaIlUM.

YK-1.3 Bianeer HaBbIKamMu BBIPAOOTKH CTPATETHU ACHCTBHM IO PEHICHHUIO MPOOJIEMHBIX CHUTYalHid B TpodeccnoHanbHOoM chepe

Huouxamopewl 0o- Omanwl hopmuposanus Komnemenyuu
CMUIHCEHUA KOM- (vkazamo ece memwl uz PIIJ])
nemenyuu Jlekuyuu Hpaxmuueckue Jabopamopnvie 3ansa- | Kypcoeoit npoexm Haumenosanue oyenou-
3anamus, nabopa- mus (paboma) H020 cpedcmea
MOPHYLIL NPAKMUKYM
VK-1.1 Tema 1, He npedycmompenvt | Tecmuposanue, KOH-
?M” ? ;ma ? ; ema ;’ mpoavnas paéoma, pac-
ema 3, ema 5, ema 2,
Tema 4, Tema 7 Tema 3, yemnas paboma,
Tema 5, Tema 4, Jnabopamopnana paboma,
Tema 6, Tema 5, koncnekm no CPC, kon-
Tema 7, Tema 7 JIOKGUYM, IK3AMEH
Tema 8,
Tema 9
YK-1.2 Tema 1, He npedycmompenvr | Tecmuposanue, KoH-
Tema 2, Tema 4, Tema 1, mponvnas paboma, pac-
;iﬁz 131: ;iﬁz ;’ ;:,"ZZ ;; yemnaa paooma, 1a6o-
Tema 5, Tema 4, pamopuasn paboma,
Tema 6, Tema 5, koncnekm no CPC, kon-
Tema 7, Tema 7 JIOKGUYM, IK3AMEH
Tema 8,
Tema 9
VK-1.3 Tema 1, Tema 1, He npedycmompenvt | Tecmuposanue, KOH-
Tema 2, Tema 4, Tema 2, mpoavnas paboma, pac-
Tema 3, Tema 5, Tema 3,
Tema 4, Tema 7 Tema 4,




Tema 5, Tema 5, yemnasa paboma, naoo-
Tema 6, Tema 7 pamopnas paboma, KOH-
Tema 7, cnexkm no CPC, koano-
Tema 8,

Tema 9

Keuym, IK3amen




Ilepeuens ouenounvix cpeocme no oucuyunaune Ouzuxa

1 cemecTp (0ouHO-3204uHas popma)

Ouenounvie cpeocmea Kon-eéo | Min, éannoe Max, oarno06
Jlabopamopnasa paboma 4 18 30
Pacuemnan paboma 3 9 15
Koncnexm no CPC 3 3 5
Konnokeuym 3 6 10
IK3amen 1 24 40
Hmozo: 60 100

1 cemecTp (3a0uHast popMa)
Ouyenounvie cpeocmea Kon-éo | Min, 6annoe Max, oario06
Jlabopamopnasa paboma 2 18 30
Koumponvnas paboma 1 9 15
Koncnexm no CPC 3 9 15
IK3amen 1 24 40
Hmozo: 60 100

2 cemecTp (04HO-3204Has popma)

Ouyenounvle cpeocmea Kon-60 | Min, 6annos Max, dannos
Jlabopamopnas paboma 4 8 12
Pacuemnan paboma 2 4 8
Koumponwvnas paboma 2 4 8
Koncnexkm no CPC 5 5 8
Ilpakmuueckue 3a0anus 3 3 6
Konnokeuym 5 10 15
Hmoz060e mecmuposanue 1 2 3
IK3amen 1 24 40
Hmozo: 60 100

2 cemecTp (3a04uHasn ¢popma)

Ouenounvle cpeocmea | Kon-eo | Min, éannos Max, oanrnoe

Jlabopamopnas paboma 1 8 12
Koumponvnas paboma 1 8 16
Koncnexkm no CPC 5 5 8
Ilpakmuueckue 3a0anus 3 9 15




Hmozosoe mecmuposanue 6 9
IK3amen 24 40
Hmozo: 60 100




HlIxana ouenusanus

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onleHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyerT

5

87 -100

OtnuuHo (3a-
YTEHO)

OrneHka «OTJINYHO» BBICTABIISIETCS CTYICHTY, €CIIM TEOPETUIECKOE COJIEpIKa-
HHUE Kypca OCBOCHO IMOJHOCTHIO, 0e3 po0esoB; HCUepIbIBaIOIIE, [T0CIEI0-
BaTENbHO, YETKO M JIOTMYECKH CTPOMHO H3JaraeT MaTepHual; CBOOOIHO
CIIPABISIETCS C 3a1a9aMHt, BOIIPOCAMHU U IPYTUMH BUJIAMU [IPUMEHEHHS 3HA-
HUH; UCTIOJB3YET B OTBETE JOMOIHUTEIBHBIN MaTeprall Bce peIyCMOTpEeH-
HBIE TPOTPaMMOM 3a1aHUs BBIITOJIHEHBI, KAYECTBO UX BBINOIHEHHUS OLICHEHO
YHCII0OM 0aJuIoB, OTM3KUM K MaKCUMaJIbHOMY; aHAJIM3UPYET NOTy4YECHHBIE Pe-
3yNbTaThL; MPOSBISET CAMOCTOSTENLHOCTD IPY BHITNOJIHEHUH 3a/1aHUH

74 - 86

Xoporo (3a-
YTEHO)

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

60 -73

VY noBnerBopu-
TENBHO (3a-
YTEHO)

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

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

Huxe 60

Heynosnerso-
PHUTEIBHO
(He 3auTeHO)

OneHka «HEYHOBJIETBOPUTEIHHO» BBHICTABISETCS CTYICHTY, €CIIM OH HE
3HAET 3HAYMTEIBHOW YaCTH MPOTPAMMHOrO Marepuaia, JOMyCcKaeT Cylle-
CTBEHHBIE ONIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPyIHEHUSAMU BEITIOTHSET
MpaKTHYeCKue pabOThl, HEOOXOAUMBIE TPAKTUYECKHE KOMIICTCHIIMH HE
c(hopMHUPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrPaMMOi 00yUYeHHS
yueOHBIX 3aJaHUI HE BBIIIOJHEHO, KAYECTBO MX BBIITOJIHEHHUS OLICHEHO YKC-
JIOM 0aJIJIOB, OJIM3KUM K MUHUMAIIEHOMY

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




KpaTkasi XapakTepHCTHKA OLEHOYHBIX CPeICTBA

Ne n/m |HaumenoBanue Kparkasa xapakrepuctuka oueHod-|IIpencrasienue
OLIEHOYHOIO  CpEJI-|HOr0 CpecTBa OLICHOYHOTO
CTBa cpencTBa B poHIIE
1 2 3 4
1 |Dk3amen CpenctBo, mospossoniee oueHuTh KoMmiiekr 3x3a-
3HaHUA, YMEHUS U BiIaJIeHUs1 00yda-|MEHAlMOHHBIX
IOLIET0oCs] TI0 Y4EOHOH! TUCIUILINHE. |OMIIETOB
2 |PacuetHo-rpaduue- |CpencTtBo mpoBepku ymeHHHl npu-|Komiuiekr 3ana-

ckas pabora

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

HUU JUIA BBIIIOJI-
HEHUSI pacyeTHO—
rpaduueckoil pa-
OOTBI

Komnoksuym

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

Bonpocel 1o Te-
Mam/paszaenam
TACHUILINHBI

KonTponbHnas
6ota

pa-

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

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

3amura gabopatop-
HOM paboThI

CpencTBo, MO3BOJISIONIEE OIEHUTH
yMEHUE U BJIaJIeHNE 00y4aromerocs
u3JlaraTh CyTh ITOCTAaBJICHHOW 3a-
a4, CAMOCTOSITEIBHO MPUMEHSITH
CTaHAAPTHBIE METOIbI TTOCTABJICH-
HOM 3aJa4M C NUCIIOJIb30BaHUEM NMeE-
foleicst mabopatopHoit 0asbl, Tpo-
BOAUTh  aHAIM3  TIOJIYYCHHOTO
pe3ynbTaTta paboThl. MOXKET BBITIOJN-
HSATHCS B UHANBUYaTEHOM TOPSIIKE
WM TPYIIIION O0YYarOINXCS.

Tewmsbr 1aboparop-
HBIX paboT.

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

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

Tembl  cooOre-

HUU




IIpakTnueckoe 3a-
nanue  (mpoBepka
pelieHus 3a1a4)

3anaun PEKOHCTPYKTUBHOTO
YPOBHS, IIO3BOJISIOIINE OLIEHUBATh U
JUArHOCTUPOBATh YMEHHSI CHHTE3U-
poBaTh, aHAJIU3UPOBATh, 0000IIATH
(akTUYECKUil U TEOPETUUECKUI Ma-
TE€pUaja, C YCTAHOBJICHUEM IpPHU-
YUHHO- CJICJCTBEHHBIX CBS3€H U
(opMyJIMPOBAHUEM BBIBOJIOB

Kommiext 3amau
I MIpaKTUye-
CKUX 3aHATUU

Tect

Cucrema cTaHIapTU3UPOBAHHBIX 3a-
JaHUHN, MO3BOJISAIONIAsT aBTOMATU3HU-
poBaTh  MpOLENypy  H3MEpeHHs
YPOBHS 3HAaHUM U YMEHHI 00yuaro-
IIEerocs.

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




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCknil HalMOHABHBIA UCCIEA0BATEIIbCKUI TEXHOJOTHYECKUN YHUBEPCUTET)

@axyremem MexaHUYECKUU

Kageopa lukn bu3nko—MaTeMaTHIeCKUX TUCITUTIINH

VYueOHbIM 1aHOM 110 Harpasiiennto nmoaroropku 20.03.01 TexHnocdepnas 6e3ormac-
HOCTB JIsl 00yYaromuxcsl MpeIyCMOTPEHO MPOBEACHUE Ja00paTOPHBIX 3aHATUM 10
nucauininae OusHka.

JlaGopaTopHbIe 3aHITHS IO AUCITUILINHE MMPOBOASATCS B CIEIIHATILHO 000PY10-
BaHHBIX JJAOOPATOPHIX C IPUMEHEHHEM HEOOXOAMMBIX CPEACTB OOyUeHUs: Jabopa-
TOPHOTO 00OpyIOBaHUs, 0OpPa3OB sl UCCICAOBAHUN, METOJUYECKUX MOCOOHUH.
[lenb mpoBeaeHUs TabOPATOPHBIX PabOT - MPAKTUYECKOE OCBOCHUE TEOPETUUYECKUX
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 BOMPOCH Il MOATOTOBKH K JJAOOpaTOpHOii padoTe:

1. Yrto 3HAYUT U3MEpPUTH PU3NYECKYIO BETUUNHY?

2. Uewm oTnuyaroTCs KOCBEHHBIC U3MEPEHHS OT MIPSAMBIX?

3. Kakwue ObIBaOT MOTPENTHOCTH U3MEPEHUI?

4. Kak onpeaenuts abCOMIOTHYIO MOTPEIIHOCTh pudopa?

5. TlosicHUTE anTOPUTMBI OMPEACICHUS JTOBEPUTEIHLHOTO MHTEPBAA TIPH TIPS-

MBIX 1 KOCBCHHBIX H3MEPCHUSX.

JlaGoparopnas padora Ne2. P.111.0OnpeneneHre yCKOPEHUsI CUIIbL TSHKECTH MPH
CBOOOJTHOM MAJICHUU TE.
Teopetnueckue BOMPOCHI I MOJATOTOBKH K JJa00paTOpHOM paboTe:
1. YTo Ha3bIBaeTCsl yCKOPEHUEM U YCKOPEHUEM CBOOOIHOTO MaICHUs?
2. OT 4ero 3aBUCHUT YCKOpEHHE CBOOOIHOTO MaieHus?
3. ChopmynupyiiTe 3aKk0H BceMUpHOTO TATOTEHUS.
4. Yo Ha3bIBAETCS HAMPS)KEHHOCTHIO TPABUTALIMOHHOTO TOJISI?

JlaGopaTopHnasi pa6ora Ne3. P.113. OnpeneneHue ckopoCcTy NyJIy IpU TOMOIIIH OaJi-
JUCTUYECKOTO MasITHUKA
TeopeTnyeckrie BOMPOCHI Il MOATOTOBKH K JJaOopaTopHOi padoTe:
1. Kak pacnpenensiercst 3HEPTUs MyJIu Py yaape 0 UAIAHAP?
2. ChopMmynupyiTe U 3alUIINTE 3aKOHBI COXPAHEHHUS UMITyJIbCa U MEXaHUYe-
CKOU DHEPIUHU.
3. Kakue cructembl Ha3bIBatOTCS KOHCEPBATUBHBIMU?
4. 1Tpu Kakux B3aUMOJECHCTBUSIX MOXHO MPUMEHSITh B MEXAaHUKE COBMECTHO 3a-
KOHBI COXPAHEHUSI SHEPTUU U UMITyJIbca?




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

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

2. CdopmynupyiiTe OCHOBHOI 3aKOH JMHAMUKHU BPALIaTEIbHOTO IBUKCHHUSL.

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

4, Kak OyayT omyckaTbCs rpy3bl m (ObICTpee WM MEJIEHHEE), €CIU LUIHHIPH-

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

JlabopaTtopnasi padora Ne5. P.131. Onpenenenue yHuBepcaabHOU ra30BOil MOCTO-
AHHOW METOJIOM OTKAUYKHU.
TeopeTndeckrie BOMPOCHI Il MOATOTOBKH K JJAOOpaTOpHOii padoTe:
1. Kakue BenM4MHBI HA3bIBAKOTCS NTapaMeTpaMu cocTosiHuA? JlaiiTe ux onpeene-
HUE.
2. Kakoii ra3 Ha3bIBaeTCsl UJ€albHbIM?
Kak 3anuceiBaeTcsi ypaBHEHUE COCTOSHUS UI€AJIBHOTO Ta3a’?
4. Yro Ha3pIBaeTCsl OJJHUM MoJieM BeriecTBa? 5. Kakue GpakTopsl BIUSIOT HA TOY-
HOCTb U3MEPEHUI MapaMeTPOB COCTOSIHUS Tra3a’?

w

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

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

3aHBI?

2. Tlouemy Cp 6ombmie Cy ? JlokazaTh ypaBHeHHEe Maiiepa.
Kaxkoii poriecc Ha3bpIBaeTCs ainadaTuiIecKumM?
Kakue razoBbie MpoOIECChl COBEPIIAIOTCA BO BPEMSI BBINIOJIHEHUS PA3JIMUHbBIX
ATANoOB TaHHOW PabOTHI?

>

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

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




Teopernyeckrie BONPOCHI 1715 MOATOTOBKHU K JIAOOpaTopHOil paboTe:

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

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

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

4. Yro Ha3pIBaeTCs MPUBEACHHON U OTHOCUTENBHOM MOIPEIIHOCTHIO?

5. CoOTBETCTBYET JIU MpeAeibHas a0COIIOTHAsI MOTPEIIHOCTh, BBIUUCICHHAS 110
KJIaCCy TOYHOCTH, AEUCTBUTEIBHON NOTPEIHOCTH ITprbopa’?

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

Jlabopatopuas pa6ora Nel(. P.221. U3mepeHue conpoTUBIICHUS MPOBOJHUKOB.
TeopeTudeckrie BOMPOCH [Tl MOATOTOBKH K JJAOOpaTOpHOIi padoTe:
1. Yto Ha3bIBaeTCA 3IEKTPUUECKUM TOKOM, CUJION TOKA U INTIOTHOCTHIO TOKa. B ka-
KUX €IMHUIAX OHU U3MEPSIOTCA?
2. Yto Ha3bIBaeTCS NEKTPOABIKYLIEH cuiioi? [loueMy B 3aMKHYTOH LIENU dJI€K-
TPUYECKUE CUJIbI HE MOTYT JUIMTEIBHO MOAJICPHKUBATH JICKTPUUECKUMN TOK?
3.ChopmynupoBath 3akoH OMa B HMHTErpajibHOM (dopme HJis MOJHOW Ienu U
Y4acTKa LIETH.
4. Yto Ha3pIBaeTCs DIEKTPUUYECKUM CONMPOTUBIEHUEM? OT 4ero 3aBUCUT COIPO-
THUBJICHHUE JICKTPUUECKUX MPOBOJAHUKOB? B KakuX eIMHUIIAX OHO U3MEpAETCS?
5. ChopmynupoBaTh iepBoe u BTopoe npasuia Kupxroda.
6. O0BSICHUTD IPUHITUT ICUCTBUS MOCTA MMOCTOSIHHOTO TOKA.

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

JlabGopaTopnasi pa6ora Nel?, P.311. OmnpeneneHue mokaszaTess MPeaOMIICHUs
CTEKJIa C IOMOUIbI0 MUKPOCKOIA.




TeopeTnyueckuie BOIPOCHI 1715l MOJArOTOBKU K J1a00paTopHO padoTe:
1. ChopmynupyiiTe OCHOBHBIE 3aKOHBI TEOMETPUIECKOMN ONTUKH.
2. Kak cBsi3aHbl IOKa3aTellb MPEIOMIIEHUS CPEABI U CKOPOCTh PAacHpOCTPAHEHUS
CBETa B HEU?
3. IloueMy npu pacCMOTPEHHUH MPEAMETA YEPES INIOCKYIO CTEKISHHYIO INTACTUHKY
OH Ka)XETCsI pacIOJIOXKEHHBIM OJIMKE.

JlabopaTtopuas padora Nel3. P.324. OnpeneneHue JJIUHBI CBETOBOW BOJIHBL C T10-
MOIIbIO AUGDPAKIIMOHHON PEIIETKH.
TeopeTudeckrie BOMPOCHI [T MOATOTOBKH K JJabopaTopHOi padoTe:
1. CioHTaHHOE YW MHAYLIUPOBAHHOE M3IIyYeHHE. Y CTPOMCTBO U MPUHIUI pabOThI
reJIM—HEOHOBOT O J1a3epa.
2. Iudpakimst cBeTOBOI BOJIHBI HA JU(GPAKIIMOHHON peméTke. Y cloBUe MaKCH-
MyMa.
3. Kakas kapTuHa HaOII0/1aeTCsl Ha YKpaHe MPU OCBEIICHUH TU(PAKIIMOHHON pe-
HIETKU ITy4YKOM Oeioro csera?

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

HaumeHoBaHMe METOI.yKa3aHUs U aBTOPBI Kon—Bo 3k3.
1. Obmas ¢u3uka: pyKoBOACTBO 1O j1aboparopHomy mpak- | DBC «Znanium»
TUKYMY [DJEKTpOHHBIN pecypc] : yueOHoe nocobue / [Tox | http://znanium.com/bookr
pen. .b. Kpsinerkoro, b.A. Ctpykosa. - M.: UHOPA-M, | ead2.php?book=345060#n
2012. - 596 c. — Pexum noctyna: | ocne perucrpauuu IP —an-
http://znanium.com/bookread2.php?book=345060#, no na- | peca HXTH)
poito.- ObC «Znaniumy ['pud
2. buxrarupos, B.B. ®usuka. JlabopaTOpHBIif MPaKTHKYM. 20 5x3. Ha Kadenpe
Yacts 1. Mexanuka u MosiekyispHas ¢usuka/ B.B. bukra-
rupoB, E.B. fkoBneBa. — Cankr—Ilerepoypr: CBoe uzna-
TenbcTBO, 2020. — 106 c.
3.Badun, /I.b. ®usuka. Y.l .Kunemaruka. Jlunamuka. Tep- 265  9Kk3. B
MOJMHAMHUKA. DJIEKTPOCTaTUKA. DJIEKTPOJHMHAMHUKA: y4el. YHUIL HXTU
nocoowue /J1.b.Bapun; KI' TV .-2-¢ u3n.,non.-Kazans: M31-Bo
MO u H PT,2010.-316 c.
4.Badwun, [1.b. 3aganus 11t caMOCTOSTENHHON PaObOTHI 1O 345x3. B YHUI]
¢uzuke. Y.3: yue6.mocodbue / [I.b.Badun; KI'TY.-Huxne- HXTHU
kamck:HXTHN,2012.-166 c.
5.5koBneBa, E.B. ®usuka. OcHoBHBIE 3aK0HBI U popmyisl: | 40 5k3. B YHUL HXTU
CIPaBOYHHK JJis cTyAeHTOB By30B/E.B. fIkoBneBa.-Huxne-
kamck:HXTH,2013.-84 c.

Kaxxnast MHCTPYKIHS COACPKUT KPATKHE TEOPETUIECKUE CBEJICHNUS, OTHOCSIIIN-
ecsl K JIaHHOU paboTe, MepeueHb HEOOX0IUMOTO 000PYAOBAHNS, TOPSIOK BHITIOTHE-
HUS PabOThI, KOHTPOJBHBIE BOTIPOCHI.


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

Kpurtepun onenku j1adoparopusix pador no ¢pusuke B 1 cemecrpe

[Ipu noxaroroBke k jlabopatopHoi padore no aucuuiuinHe «Pusuka» B 1 ce-
MECTpE CTYJEHT JIOJDKEH BBIIIOJIHUTH CIEAYIOIINE BUIbI PaOOT:
1 cemecTp (0UHAs, 04HO-3204HAasA, 3a04HAasi opma)

MuHumaJbHbIA MakcumMaib-
Buabl pador .
0asa HBIH 0aJL1

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

HUTOI'O : 18 30

Takum oOpazom, kaxk1as 1aboparopHas paboTa oleHuBaeTCss MUHUMYM B 18 Oa-
joB, makcumyM B 30 6amioB. [locie BeIMOTHEHUST BCEX pabOT PaCCUUTHIBACTCS UTO-
TOBBIN 0T MO JaHHOMY OIICHOYHOMY CPEJICTBY, KaK CpeaHee apupMETHIEeCKOe 0
BCEM JIa0OpaTOPHBIM pabOTaM.

Kpurepuu ouenku 1a00paTtopHbix padoT 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 (04HAasi, 0O4YHO-3204YHAas, 32049HasA (hopMa)

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

CamocTosiTenbHass TpopabOTKa TeopeTuye- 15 2
CKOT'0 MaTepuaa K 1abopaTopHOU padboTe '
O3HakOMJIEHHE C YCTaHOBKOH, MpHOOpOM,
METOJIMKOM BBITIOJIHEHUS TaOOpaToOpHOH pa- 1,3 2
00THI
Brinmonnenne HE0OX0IMMOTO IKCIIEPUMEHTA 1,3 2
OO6paboTka pe3yabTaTOB UCCIEIOBAHUS, MO~ 13 5
CTpoeHue rpaduKoB ’
AHanu3 pe3yJabTaTOB HCCIICIOBAHUS M BHI- 13 5
BOJI 10 paboTe ’

UTOro : 8 12

Takum oOpa3om, kaxkaas 1abopaTopHasi paboTa OLIEHUBAETCS MUHUMYM B 8 Oa-
J0B, MakcuMyM B 12 GamnoB. [locne BeimoiaHeHHs BceX pabOT pacCUUTHIBAETCS UTO-
TOBBIN Oal M0 JaHHOMY OLICHOYHOMY CPEJICTBY, KaK CpeaHee apu(pMETHIECKOE T10
BCEM JIa0OpaTOPHBIM paboTaM.



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYIAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCknil HalMOHABHBIA UCCIEA0BATEIIbCKUI TEXHOJOTHYECKUN YHUBEPCUTET)

@axyremem MexaHUYECKUU

Kageopa Hykn bu3nko—MaTeMaTHIeCKUX TUCITUTIINH

Hanpasnenue noaroroBku: 20.03.01 TexHnocdepHas 6€300aCHOCTb
(k00 u Haumenogawnue)

HpO(bPIJIL/HpOFpaMMa: be30onacHOCTh TEXHOIOTMYECKUX IIPOLECCOB M IMIPOU3BOJICTB

VY4eOHbIM MIIaHOM 110 HarpaBieHuto noaAroroBku 20.03.01 Texnocdhepnas 6e3-
OITACHOCTD JIJIs1 OOYYAIOMIMXCS MPETyCMOTPEHO MPOBEJCHNE MPAKTHYECKUX 3aHs-
THH 110 TucuuInHe @u3nka Bo 2 cemectpe. OOydarommmMcs MpeiaraloTcsi pa3Ho-
YpPOBHEBBIC 3aJadyl U 3aJlaHUsl PEKOHCTPYKTUBHOTO YPOBHS, MO3BOJISIONINE
OIICHUBATh U AUArHOCTHUPOBATh YMEHUSI CHHTE3UPOBATh, aHAJIU3UPOBATH, 0000IIaTh
(hakTUYECKUIl U TeOpeTUYECKU MaTepuai ¢ (OopMyJIMPOBAaHUEM KOHKPETHBIX BBIBO-
JIOB, YCTAaHOBJICHUEM MPUUYUHHO-CIIC/ICTBEHHBIX CBSI3EH.

3aganmue 1

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

2. IBa snementa (e 1 = 1,2 B, r1 =0,1 Om; €, = 0,9 B, r, = 0,3 Om) coenuHeHbI
OJTHOUMEHHBIMU TIOt0caMu. CONMPOTUBJIIEHUE COEIUHUTENBHBIX MPOoBOAOB r = 0,2
OM. OnpeienuTh CUITy TOKA B LIETH.

3. DNEKTPOKUIIATUIBHUK CO cupaibio conpotuBiieHneM R= 160 Om nome-
CTUJIM B COCY]I, cofepkaliuii Bogy ooremom V= 0,5 i1 npu temneparype T= 293 K u
BKJIIOUMIM B ceTh HanpspkeHueM U= 220 B . Yepes Bpems t = 20 MUH ciupaib BbI-
kirounii. Kakoe konmruectBo BojbI BbikuIieno, eciin KITJ[ cnupanu n= 80%.

3amanue 2

1. ITo nByM napauieabHbIM OECKOHEUHO JUIMHHBIM MPSMbBIM MPOBOAHUKAM T€-
KyT Toku [ 1= 20 A u [ =30 A B onHOM HanpaBneHuu. PaccTtosinne Mexay nmpoBO-
Hukamu d=10 cM. BBIYUCIUTS MATHUTHYIO UHAYKIMIO B TOUKE, YAAICHHON OT 000uX
IIPOBOJHUKOB HAa OJIMHAKOBOE paccTosiHue r = 10 cm.

2. [1y40K 37€KTPOHOB BJETAET B MPOCTPAHCTBO, IJI€ BO30YKIEHBI OJHOPO/I-
HOE 3JIEKTPUUYECKOE MoJie HanpsbkeHHOCThI0 E = 1,5kB/M u nepnenaukynspHoe emy
MarHutHoe mosie ¢ uHaykiuendn B = 1,5MT. CkopocTh 3JIEKTPOHOB MOCTOSIHHA U
HaIlpaBJICHA MEPIEHANKYISIPHO BekTopaMm E u B. HaliTu CKOpOCTh IBMKEHUSA DIIEK-
TpoHOB. Kak OyayT ABUTaThCs 3JEKTPOHBI, €CIIM BBIKIIOUUTH 3JIEKTPUUECKOE ToJie?
KakoB pannyc KpuBHU3HBI TPAEKTOPHUH JIEKTPOHOB B 3TOM CiIyvae?



3amanue 3

1. Ha mudpaknuonnyto pemetky amuHou | = 1,5 , comepxameit N = 300
HITPUXOB, Ma/laeT HOPMAIbHO MOHOXPOMATHYECKHI CBET C JIMHON BOJHBI A = 550
HM. OnpenenuTs: 1) 4rcio MakCUMyMOB, HAOJIOJaEMBIX B CLIEKTPE JUPPAKITHIOHHOM
peIIeTKH; 2) yroji, COOTBETCTBYIOIIUN MOCIEAHEMY MAaKCUMYyMY.

2. Cobuparomas auH3a ¢ (QOKyCcHBIM paccrosiHueM f = 25¢cMm nmpoeuupyer
n300pa’keHre MpeaMeTa Ha IKpaH, OTCTOAIIEM OT JIMH3BI Ha paccTosiHUM L = SM.
OkpaH npuABUHYIM K JuH3e Ha AL = 18cMm. Ha ckoinbko creyer nepeMecTuTh npe-
MET, YTOOBI OISITH MOMYYUTh PE3KOe N300pakeHue npeamera?

3. Y3 cMOTpOBOTO OKOIIIKA ITeYH U3TydaeTcsi HoTOK dHeprun Pe = 4xJ>x/MuH.
Omnpenenuts Temneparypy T medw, eciu mIomans okommka S = 8cm? .

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

1. buxktarupoB B.B., fIxosneBa E.B. 3aganus no gusuke ajisi caMOCTOSTENHHOM pa-
ootbl ctyneHtoB. Yacte 1./ Hwxkaekamck: HXTU (pumman) DPI'BOY BIIO
«KHUTVY», 96 c.
2. bukrarupos B.B., flkosneBa E.B. 3aganus no ¢usuke 1151 cCaMOCTOSITEIbHON pa-
6otel ctynentoB. Yacte 2./ Hwxknekamck: HXTU (dbunmuman) OI'bOY BIIO
«KHUTVY», 92 c.

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

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




27 15 61 65 13 63 24 58 71
28 6 37 64 7 43 6 35 69
29 22 62 75 29 69 29 59 61
30 31 63 74 8 76 30 60 77

KpuTepun onleHKH NPAKTUYECKUX 3aHATHI

Bo 2 cemecTpe oOydaromuiicsi BEIMOIHICT 3 MHAWBUYATbHBIX 3aaHMsI.

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

1o 3a0uHOM (hopme 0OyUeHHUs 3a PEIICHUE KAKIOT0 CTYAEHT MOXKET MOIYYUTh
ot 9 o 15 0annos. IIpakTueckoe 3aHsATHE O 3a04HOU (popMe OOyUEHHsI OLICHUBA-
eTcst MuHUMYM B 9-10 Ganna (eci He CpaBWIICS ¢ 3aJJaHUEeM 0€3 TTOMOIIN TTPETo/ia-
BarTelisi), MaKCUMyM B 14 - 15 6asuioB (eciu cripaBUiICs € 3aJITaHUEM CaAMOCTOSTEIIBHO).

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

MunucTepcTBO HayKu U Bhiciiero oopasoanus Poccuiickoit denepannu



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

@axynvmem MexaHU4ECKUT

Kageopa lykn bu3nko—MaTeMaTHIeCKUX TUCIUTIINH

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

HpO(bPIJIL/HpOFpaMMa: be30onacHOCTh TEXHOJOTMYECKUX IIPOLECCOB M IIPOU3BOJICTB

KomMiuiekT 3agannii 1yt KOHTPOJIbHOM padoTsl Ne 1
JJISl OYHOM ¥ OYHO-32049HOI (popMBbI 00yUeHUA
o aucuurimHe Ousuka

Pasnea 7. [ 'eomeTpuueckas ¥ BOJHOBAS ONITHKA

Bapmanr 1, 11, 21

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

3aoanue 2. Bo3nymHbld KJIMH 00pa3oBaH ABYMS IUIOCKOINApaslIeIbHBIMU
MJIACTUHKAMHU, Ha KOTOPbI€ HOPMAJIbHO Ma/Ia€T MOHOXPOMATHYECKUI CBET C IJTUMHOM
BOJIHBI A= 500 HM. OnpeAeuTh yroi o MeXAy MIaCTUHKaAMU, €CJIM IITUPUHA UHTEP-
(epeHIIMOHHBIX MOJI0C, HAOMI0AAEMBIX B OTPAXKEHHOM cBeTe, cocTaBisieT Ah =5-10"

4 M.

3aoanue 3.]JIBe 6IM3KHE KENTHIE CIIEKTPAIbHBIC TUHUU HATPHUS UMEIOT JTTUHBI
BoJH 589,6-10 %M 1 589,010 ° M. MOXHO JIU ¢ TOMOLIBIO AUPPAKIMOHHON PELIETKH
HAOJIONATh pa3/ieIbHO ATH JIMHUU B CIIEKTPE MEPBOTO MOPSAKA MPU HAOIIOACHUU
CIIEKTpa HEMOCPEICTBEHHO TJIa30M YEPE3 peUIeTKy, eciau penietka umeet 200 mwrpu-
xoB Ha 1 MM? Pa3zpematoryto crmocoOHOCTH TJ1a3a MPUMHUTE PaBHOM 2.

Bapmanr 2, 12, 22

3aoanue 1.B 1mapoBoM akBapruyMe HaxOAUTCsl MaJieHbKas ppiOKa. Bo ckobKo
pa3 yBEeIUYEHHON BUAUT ATy PHIOKY HAOII0JaTeNb, €CJIU PhIOKA HAXOAUTCS Y JajdbHen
CTEHKH aKBapuyma U HaOJItoIeHue BeAeTCs 1o guaMeTpy mmapa? CTeHKH akBapuyma
CUMTATh TOHKUMHU, TIOKa3aTe b IPEJIOMIICHUS BOABI paBeH .

3aoanue 2.Ilpeamer B BUaE OTpe3Ka JIMHOM | pacmosiokeH BIOJb ONTHYEC-
CKOM ocu coOuparoiiiei JIMH3bI ¢ (POKYCHBIM paccTostHueM F, garoieit 1eicTBUTENb-
HOE M300paXkeHne Bcex ero Touek. CepeHa OTpe3ka pacroioKeHa Ha pacCTOSTHUU
d ot muH3E1. HaliTi ipoioibHOE YBEITMYEHUE TIPEIMETA.



3aoanue 3.10. Ilpu najgeHun €CTECTBEHHOTO CBETAa HA HEKOTOPBIN MOJIsIpr3a-
top npoxoaut #1 = 30 % CBETOBOro MOTOKA, a Uepe3 JBa TAKUX MOJsIpu3aTopa — 2 =
13,5 %. Haiiti yroa ¢ Mexay IMiI0CKOCTSIMU NPOITYCKaHHSI 3TUX MOJSIPU3ATOPOB.

Bapmuanr 3, 13, 23

3aoanue 1.Jlyd Oenoro cBera najgaet Ha OOKOBYIO I'pPaHb MPU3MBI 10 YTIOM
a =30°. TIpenomisrommii yros npusmel Y =45°. TlokazaTenu mpesoMIeHUsT CTEKIIa
IPU3MBI ISl KPACHBIX U (DHOJIETOBBIX JIy4€il COOTBETCTBEHHO PaBHbI Ni,=1,62 1 ng=
1,67. Uemy paBeH yroy Mexay KpaliHUMHM JIydaMH CIIEKTPA IIPU BBIXOAE U3 IPU3MBI?

3aoanue 2.11n0cKo-BBINyKJIas CTEKIISTHHAS JIMH3a C paJlyCOM KpUBU3HBI Che-
pudeckoi nosepxHocTu R = 12,5 cm npuxara K CTEKJISIHHOHN TUIacTUHKE. J(naMeTpbl
m -ro u (M+5)-ro TemMHBIX KoJiel] HplI0TOHA B OTpaskeHHOM CBeTe paBHBI. OTpe/ICIUTh
JUIMHY BOJIHBI CBETA K HOMEP KOJIbLIa M.

3adanue 3.EcTecTBEHHBII MOHOXPOMATHUECKHI CBET NaJa€T HA CUCTEMY U3
JIBYX CKPEIICHHBIX MOJISIPU3aTOPOB, MEXAY KOTOPHIMH HaXOIUTCS KBapleBas ILa-
CTUHKA, BBIPE3aHHAs MEPIECHINKYISIPHO K ONTUYECKON OcU. HallTh MUHUMAJIBHYIO
TOJIIWHY TUIACTUHKH, TIPU KOTOPOM 3Ta cuctema Oynet npomyckats 7 = 0,30 cBeTo-
BOT'0 ITOTOKA, €CJIM MOCTOSIHHAS BpAILlEeHUs KBapa o = 17 yri.rpaza /M.

Bapmanr 4, 14, 24

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

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

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

Bapmanr 5, 15, 25

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

3aoanue 2. Bo CKOJIBKO pa3 YBEJIIMUUTCS PACCTOSIHHE MEXY COCEHUMU HH-
TepPEepEeHIMOHHBIMU TI0JI0CAaMU Ha dKpaHe B ombiTe FOHTra, eciiu 3ejeHbli CBEeTO-
GuisTp (A = 5-10° cM) 3ameHuTH KpacHeM (A = 6,5-10° cm).

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

Bapmanr 6, 16, 26



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

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

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

Bapmanr 7, 17, 27

3aoanue 1. Bogona3 HaxonuTcs Ha JHE BoJoeMa Ha riyoune 15 m. Ha kakom
PacCTOSIHUM OT BOJI0JIa3a PACMOJIOKEHBI T€ YYACTKU JTHA, KOTOPbIE OH BUJIUT HAauobo-
Jee IpKUMU 0s1aroaps OTPaKEHUIO OT TOBEPXHOCTHU BOJbI?

3aoanue 2.0npenenure pacCTOSIHUE MEXKIY KOT€pPEHTHBIMA UCTOYHUKAMU B
onbiTe FOHTa, eciu Ha 3KkpaHe Ha NpoTsKeHUH 10,8 MM JISKUT 1IecTh HHTEphEpeH-
LMOHHBIX MMOJ0C. PaccTosiHrEe OT MCTOYHMKOB 70 3KpaHa 3 M. IJIMHa BOJIHBI MOHOXPO-
MaTth4deckoro cgera 600 HM.

3aoanue 3. Ilog kKakuM yrioMm JOJDKEH MMaJaTh My4OK CBETa U3 BO3AyXa Ha
TIOBEPXHOCTbH BOJIBI, YTOOBI IPU OTPAXKCHUU OT JIHA CTEKISTHHOTO cocyaa (N3 = 1,5),
HAINOJIHEHHOT'O BOJIOM, CBET OBLI IOJHOCTHIO MOJIIPU30BaH?

Bapuanr 8, 18, 28
3aoanue 1. llunuuapudeckuil My4yoK JIydel, mapajuiesbHbIX TIaBHOW OMTH-
YeCKOM OCH paccerBarolieil IMH3bI, uMeeT quametp i =5 cm. [Ipoiias muH3y, mydok

JaeT Ha SKpaHe NATHO auameTpoM dz = 7cM. kakuM Oyaet auameTp d3 naTua, ecom pac-
CEMBAIOLIYIO JIMH3Y 3aMEHUTHh COOMPAIOLIEH € TeM ke (POKYCHBIM PACCTOSIHUEM?

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

3aoanue 3. Ha nudpakiimoHHyo peneTky, uMmerontyro S00 mrpuxoB Ha 1 MM,
HOPMAJILHO TaIaeT Oenblid cBeT. HemocpencTBeHHO 3a PEIeTKOM MoMeIleHa JIMH3a C
(OKYCHBIM PaCCTOSIHUEM 2 M, MPOCIUPYIOIIasl CIIEKTPhl HAa dKpaH. /uama3zoH mJIMH
BOJIH BUAMMOT O crieKTpa Ay = 400 HM, A, = 700 HM. MoryT J1n nepekpoIBaThCs CIIEK-
TPBI TIEPBOTO U BTOPOTO Mopsaka? Bo CKOIBKO pa3 CIEKTp BTOPOTO MOpsAKa Ha
DKpaHe JJIMHHEE CIIEKTpa MepBoro nopsaka? KakoBa pa3HOCTh YIJIOB OTKJIOHEHHS
KOHIIA IEPBOTO M Hayaja BTOPOro nopsaka’?

Bapmanr 9, 19, 29

3aoanue 1. Ha moBepXHOCTh CTEKISIHHOTO oOBbekTHBa (N1 = 1,5) HaHeceHa
TOHKasl IJIEHKa, MOKa3aTelb MPEIOMIICHHS KOTopol Ny = 1,2 («mpocBeTistomasy
rieHka). [Ipu kakoil HauMeHbIIEH TOJMIMHE YTOW MJIEHKU MPOU30MIET MaKCUMaIIb-
HOE OCJIa0JIeHHnEe OTPAXKEHHOTO CBETA B CPEAHEN YacTU BUJUMOTO CIIeKTpa?

3aoanue 2. Onpenenutb yroj NOJHON NOJISpU3aLUU IPU OTPAXKEHUH CBETA
OT CTEKJIa, TOKA3aTellb MPEJIOMIIEHUSI KOTOPOro paseH 1,57.



3adanue 3. Ha mens mumpunoii 2-107° ¢cM nasaeT HOpMaabHO NapauieabHbIH
IIy40K MOHOXPOMATHUYIECKOTO CBETA ¢ JUIMHOM BOJHBI 5°107° cM. HaliTn mmpuny n306-
pakeHUs IIETN Ha 3KpaHe, yAaJIEHHOM OT 11enu Ha pacctosaue 1 m. [lupunoit n300-
pPaXKEHHUs CUUTATh PACCTOSHHE MEXy MEPBBIMU TUGPAKIIMOHHBIMH MUHHUMYMaMH,
PacoJIOKEHHBIMHU 110 00€ CTOPOHBI OT TJTABHOI'O MaKCUMyMa OCBEILIEHHOCTH.

Bapuant 10, 20, 30

3aoanue 1. HaliTn nokazartenb IpeoMIICHHS KUIKOCTH, 3allOIHSIOIEH Ipo-
CTPAHCTBO MEXAY CTEKIIIHHOM IUIACTUHKOW M JIEKAIIEHd Ha HEW IJIOCKOBBIIYKIION
JIMH30M, €CJIU MPU HaOJI0JICHUH B oTpakeHHOM cBetre (A = 0,60 MxMm) paauyc 8-To
TeMHOT0 Koiblla HetoToHa oka3aiics paBHbIM 1,8 MMm. Pangnyc kpuBu3Hbl 1uH3EI 0,14
M.

3aoanue 2.1 naBHBIE TIIOCKOCTH ABYX NMpU3M Hukomst 00pa3yroT Mexay co0oit
yroa B 30°. Kak HU3MEHHUTCSI HHTEHCUBHOCTD ITPOILIEIIIETO CBETA, €CJIU IJIaBHBIE TIOC-
KOCTH JIBYX HUKOJIEH TOCTAaBUTH MO yriaom 45°. Uemy paBeH yroy Mex1y riIaBHBIMHU
IJIOCKOCTSIMM JIBYX HHKOJIEH, €CJIH MTOCIJIE MTPOX0XKICHUS YEPE3 HUX CBETA €r0 MHTEH-
CUBHOCTbh YMEHBIIWIACH B 4 pa3a?

3aoanue 3.Ha nudpakiinoHHyIo peueTky JMHou 15 MM, conepxkairyro N =
3000 mTpuxoB, MagaeT HOPMAJIBHO MOHOXPOMATHUYECKUH CBET C JJIMHOW BOJIHBI
A=550uM. Onpenenutsb: 1) 4ncao MakCUMyMOB, HaOIIOJAEMbIX B CIIEKTpE AUPpPaAK-
LMOHHOM PEMIETKH; 2) Yo, COOTBETCTBYIOIINM MOCIETHEMY MAKCUMYMY.

Kpurepuu oueHkn KOHTPOIbHOM padoThl Ne 1 mo ¢pusuke

[Ipu oreHKEe KOHTPOJBLHOW PabOTHl IO TeOMETPUYSCKON M BOJHOBOW ONTHKE
CJIEyeT PYKOBOJICTBOBATHCS CICAYIOIIMMHU KPUTEPUSIMH OIIEHKU 3HAHHM 110 (PU3HUKE,
YUUTHIBAS IOMYIIEHHBIE CTYJIEHTAMHU OIUOKHU U HEJTOUETHI.

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

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

J171s1 TOro 4To0BI KOHTPOJIbHAS pab0oTa CUUTANIACH CJAHHOM, HEOOXOIMMO HallU-
cath ee¢ Ha 2,0 O6amoB u BeIie. [Ipy MOBTOpHOM TepenuchiBAHUU KOHTPOJILHON B
UTOTOBBIN PEUTHUHT UAET CPEIHUIN OAJII MO BCEM IMOIBITKAM.

TI'pyovimu SBIAIOTCS OMMOKH, CBUICTEIBCTBYIONINE, YTO CTYACHT: HE YCBOWII
OCHOBHBIC (DM3UYECKUE TEOPUHU U 3aKOHBI 110 TEOMETPUYECKON M BOJTHOBOM ONTHKE
WM HE YMEET MPUMEHATh UX MPH PEIICHUH 3a/1au Pa3INdHbIX THIOB; HE 3HaeT (op-
MYJI WU HE YMEET MPUMEHSTh WX K PEIICHUSM 3a/1a4; He 3HACT SIUHUIL (PU3UIECKUX
BEJTMYMH WJIA HE YMEET MOJIb30BAThCSA UMHU; K TPYOBIM OIIMOKAM OTHOCSATCS TaKXKe
HEMPaBUIHLHO CPOPMYIMPOBAHHBIE BOMPOCHI 33/Ja4d WM HEBEPHBIC OOBICHEHHSI
X0J1a ee pelnieHus, He3HAaHNUE TIPUEMOB PEIICHHS 3a/1a4, a TAK)KE OMIMOKH, CBUICTEIh-
CTBYIOIIME O HETIPABUILHOM TTOHUMAHUH YCJIOBUS 3a/1a4 WM UCTOJIKOBAHUS pellle-
Hus. Kaoicoas epybas owubka oyenusaemes munyc 1,0 o6ann.



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

K neoouemam oTHOCATCA: HEPALMOHAJIBHBIE 3aIIMCHU IIPU BBIYMCICHUSAX, HEpa-
LMOHAJIbHBIE TPUEMBI BBIYMCIIEHUH, IPE0Opa30BaHUil U PEIIEHUH 3a/1a4; OT/AEIbHBIE
MOTPEIIHOCTH B (DOPMYIUPOBKE OTBETA; OT/EIbHBIC OMIMOKH BBIYHUCIUTEIHLHOTO Xa-
pakTepa; HeOpEKHOE BBIINOJIHEHUE 3aIUCel, uepTexen. Kaowovlu nedouem oyenusa-
emcs munyc 0,3 banna.

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

WurepBan 6amioB peiitunra2,8 < R < 3,4ctaButcs 3a paboTy, BHIIOJHEHHYIO
MOJIHOCTBIO, HO TIPU HAJIMYUU B HEW He Oojiee 0JHON HerpyOoi OmMOKH U OJHOTO
HeJl0ueTa WK He 0oJiee IByX-TPeX HEJJOUYETOB, €CJIM MHTEpBaJl 0aJUIOB pEUTHHIA CTY-
JICHTA.

WurepBan 6amioB peitunra 2,0 < R <2,8ctaButcs B TOM ciydae, €Clid CTYJEHT
MPABUWJIBHO BBIMOJHWUI HE MEHee 2/3 Bcell paOOThl MM JOMYCTUI: HEe Oojiee OJTHOM
rpyOol omMOKY 1 JBYX HEAOUETOB, UM HE OoJiee OJTHOM Ipy0oil U 0JIHON HerpyOoi
OIIMOKH, WU He 00Jiee IBYX-TpeX HErpyObIX ONMIMOOK, UK OJIHY HETPyOyIO OMIMOKY
U TPU HEJOYETA.

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

MuHHCTEPCTBO HAyKU U BhIcIero oopazoanus Poccuiickoit denepannu
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prinan)
beneparTbHOTO TOCYAAPCTBEHHOTO OF0KETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS



BBICIIIET0 00Opa30BaHUs
«Ka3aHCknil HalMOHAIBHBIA UCCIEA0BATEIIbCKUI TEXHOJOTHYECKUN YHUBEPCUTET)

Daxynvmem MexaHU4ECKUT

Kagheopa llukn busnko—MareMaTH4eCKUX JTUCIUILINH

Hanpasnenue noarorosku: 20.03.01 TexnocdepHnas 6e30macHOCTb
(K00 u Haumenosanue)

[Tpodws/mporpamMma: be30macHOCTh TEXHOIOTHISCKUX TPOIIECCOB U IIPOU3BOJICTB
(Haumenosanue)

KoMmnuiekT 3aganuii 1151 KOHTPOJIbHOM padoThl Ne 2
JJISl OYHOM ¥ OYHO-32049HOI (popMBbI 00yUeHUA
1o aucuuimHe dusuka

Pasznen 9. ®usuka aapa U 3JICMCHTAPHBIX YadCTHIL

3aoanue 1. B Tabnuiie mpuBeeHbI SACPHBIC PEAaKIIMU, COOTBETCTBYIOIINE Ba-
puanTy 3ananusa. OnpeaennuTe HeAOCTAIONIEE B 3aUCH AP0 WK YACTUILY U PACCUH-

TANTE SHEPTUIO PEAKIIUU.
Tadmmua 6.1 (x 3amagam 6.1.1 — 6.1.25)

Howmep 3a- Snepnas peakuus Howmep 3a- SAnepHas peakuus
Aaqn Iadyu
6.1.1 SLi + 2—%Be + “He 6.1.14 Be + °Li — 2+ *He
6.1.2 2C+?H- 2+ 1B 6.1.15 BN + "Li— ?2+°H
6.1.3 180 + ®Li— 2+ °H 6.1.16 2C + 'Li— 2+ *He
6.1.4 N + 7Li >18F + 2 6.1.17 UB + "Li— 2+ 2n
6.1.5 1B + Li— ?2+°H 6.1.18 160 + ®Li— 2+ “He
6.1.6 oLi +?7—®Be + H 6.1.19 YN +5Li 50 +?2+n
6.1.7 9B + 6Li— 2+ *He 6.1.20 1B + 3He— 2+ OLi
6.1.8 0 + 'H— 7+ *He 6.1.21 2C +5Li— 72+ %0
6.1.9 80 +5Li— 2+ *He + n 6.1.22 0B + 6Li— ?2+°N
6.1.10 ? 4+ “He—¥N +n 6.1.23 ? +5Li— 2H+ Y0
6.1.11 Li+ ? —°Be + “He 6.1.24 ? +5Li— 'H+ °N
6.1.12 1B + “He— 2+ H 6.1.25 UN+°H>H+?2+n
6.1.13 160+ 2 >N + *He

3aoanue 2. Kakue n3oTomnsl 00pa3yroTcs B IEMOYKE paIMOAKTUBHBIX pacria-
JIOB sifiep, TPUBEJCHHBIX B TAOJIMIIE, COOTBETCTBYIOIINX BApUAHTY 3aaHUS.
Tadamua 6.2 (x 3axavam 6.2.1 — 6.2.25)

Howmep Hcxonnoe sapo [TocnenoBarenbHOCTH pacaia
3a-

Jadqu

6.2.1 232Th a—>pB—->p—oa
6.2.2 220Rn o—o—p—P
6.2.3 23'Np [y —
6.2.4 238y a—>B—->B—a
6.2.5 *®Ra a—a—B—a




6.2.6 Y a—>pB—oa—P
6.2.7 22INC o—a—p—oa
6.2.8 *15pg a—>pB—oa—P
6.2.9 2 At a—a—p—P
6.2.10 28AC B—a—a—p
6.2.11 229Th [T —
6.2.12 234pg B—o—a—a
6.2.13 24Th B—oPB—oa—a
6.2.14 214B;j a—>B—o>pB—a
6.2.15 2107 B—oB—oa—P
6.2.16 233pg B—oa—a—P
6.2.17 215pg a—>pB—->pB—a
6.2.18 228Ra BoB—oa—a
6.2.19 219Rn o—>a—p—a
6.2.20 214pg a—>pB—oa—P
6.2.21 223Fy [T —
6.2.22 29At a—>pB—->pB—-a
6.2.23 22Ra o—>a—p—a
6.2.24 21Th Boa—pP—oa
6.2.25 231pg a—ao—pB—a

3aoanue 3.0npenennuTe TOIIMHY 3aIIUTHOTO CJI0sI, TTO3BOJISIONIETO CHU3UTh
MHTEHCUBHOCTD Y3KOT'O Iy4Ka Y-HU3JIYyUYCHHS JI0 JOMYCTUMOTO YPOBHS MHTEHCUBHO-
CTH paguoakTuBHOro manydenus | = 1 MxJ[x cl'm?. HTEHCUBHOCTH HEOCIa0IeH-
HOTO Ty4dka lo, SHEprus y-KBaHTOB M BEIECTBO 3alllUTHI MPUBEIACHBI B TaOIHUIIE, CO-
OTBETCTBYIOIIUE BapUAHTY 3aJaHUs.

Tadoamua 6.3 (x 3axauam 6.3.1 — 6.3.25)

Howmep WNHTeHncus- OHeprus y- BemectBo
3a1a4u Hocth lo, Mx ¢t M KBaHTOB, M3B 3aIUTHI
2
6.3.1 1000 7,0 CBUHEL]
6.3.2 100 6,0 YYT'yH
6.3.3 50 6,0 0eToH
6.3.4 10 7,0 BOJIA
6.3.5 10 000 1,4 CBUHEII
6.3.6 300 3,0 0eToH
6.3.7 3000 1,0 9yT'yH
6.3.8 100 6,0 CBUHEI]
6.3.9 50 3,0 BOJIA
6.3.10 70 8,8 IYTYH
6.3.11 100 0,5 BOJA
6.3.12 500 5,6 CBUHEL]
6.3.13 250 2,0 9YT'yH
6.3.14 50 3,6 IYTYH
6.3.15 700 5,0 CBUHEI]
6.3.16 100 1,7 0eToH
6.3.17 250 3,0 CBUHEL]
6.3.18 5000 4,0 CBUHEI]
6.3.19 500 2,2 YYT'YH
6.3.20 500 1,0 BOJIA
6.3.21 500 0,5 YYT'YH




6.3.22 70 1,0 OeToH
6.3.23 300 2,2 CBUHEI]
6.3.24 50 0,7 YYT'YH
6.3.25 20 0,5 OeToH

Kpurtepun oieHKH KOHTPOJIbHOH padoThl Ne 2 o ¢usuke

[Tpu oneHKe KOHTPOJILHON paboThl MO (QU3MKE SApa U 3JIEMEHTAPHBIX YACTHUIL
CJIEIyeT pyKOBOJICTBOBAThCS CIAEAYIOLIIMMHI KPUTEPHUSIMH OLIEHKH 3HAHUM 1O (PU3HKE,
YUUTBIBasl TONYUIEHHBIE CTYJEHTAMH OIIUOKU U HEIOYETHI.

MakcuManbHOE KOJUYECTBO OaJJIOB 32 KOHTPOJIbHYIO paboTy Ne 2 cocTaBisieT
4,0 6anna.

MuHMMaIbHOE KOJUYECTBO OAJIOB 32 KOHTPOJIbHYIO paboTy Ne 2 cocraBiaser
2,0 Gamra.

J1J1st TOro 4TOOBI KOHTPOJIBbHAS pad0Ta CUUTAIACh CAHHOM, HEOOXOIMMO HaIH-
cath ee Ha 2,0 OamuioB u Beie. [Ipy MOBTOPHOM IEpenuChIBAHUU KOHTPOJBLHON B
UTOTOBBII PEUTHHT UAET CPEAHUI 0alll M0 BCEM MOMBITKAM.

I'pyobimu SBASIOTCS OMIMOKW, CBUACTENBCTBYIOIINE, YTO CTYJEHT: HE YCBOWII
OCHOBHBIE (PM3MUECKHUE TEOPUH U 3aKOHBI [0 T€OMETPUYECKONH M BOJHOBOM OITHKE
WM HE YMEET NMPUMEHATh UX MPH PEIICHUH 3a/1au Pa3jIM4HbIX TUIOB; HE 3HaeT (op-
MYJI WJIM HE YMEET MPUMEHSTh WX K PEIICHUSM 3a/a4; He 3HACT €IMHUIL (PUINIECKUX
BEJIMYMH WJIM HE YMEET MOJIb30BAThCA MUMU; K TPYOBbIM OIMIMOKAM OTHOCATCS TAKXKe
HEMpaBUILHO CPOPMYIUPOBAHHBIE BOMPOCHI 33/Ja4d WM HEBEPHBIC OOBICHEHHS
X0J1a €€ penIeHus, He3HAaHWE TIPUEMOB PEIICHHS 3a/1a4, a TAKKe OIIMOKH, CBUIETEIb-
CTBYIOIIME O HETPABUJILHOM MTOHUMAHUU YCIIOBUS 33/1a41 WJIU UCTOJIKOBAHMSI pelie-
Hus. Kaoicoas epybas owuobka oyenusaemes muryc 1,0 o6ann.

Hezpyovimu owudkamu ABISIOTCS HETOYHOCTD YEPTEXKA; MPOITYCK WIM HETOY-
HOE€ HaNMCaHWe HAMMEHOBAHUS €IMHULl PU3NIECKUX BEJMYMH; BEIOOp HEpallMOHAIb-
HOTO Xo0/1a pewenust. Kaocoas neepybas owubka oyenusaemes munyc 0,1 oanna.

K nedouemam oTHOCSTCS: HEpAIMOHAIBHBIE 3aMMUCH TPU BBIYUCICHUSIX, HEpa-
[IMOHATIFHBIC TTPHEMbI BRIUMCIICHHI, TPEOOpa30BaHUi U PEIICHH 3a/1a4; OTJCIbHbIC
MOTPENTHOCTU B (POPMYIMPOBKE OTBETA; OT/AEIbHbBIC OMIMOKN BHIYMCIUTEIBHOTO Xa-
pakTepa; HeOpeKHOE BBIIOJTHEHUE 3aceld, uepTexei. Kaowowvlil Heoouem oyeHusa-
emcs munyc 0,3 6anna.

WNuTepBan 6aninoB pedTrHTa 32 KOHTPOIbHYIO paboty 3,4 < R < 4,0 6anna cra-
BUTCS, €CJIA CTYJICHT BBIMOJIHII paOOTy MOJHOCTHIO 0€3 OMMOOK U HETOYETOB WIIH
IIPY BBITIOJTHEHUH PAOOTHI TTOJIHOCTHIO O€3 OIMOOK W HEJ0UETOB, HO MPY HATMYUU HE
0osee OTHOM HE aKKypaTHOW 3aIlnCH.

Nurteppan 6amnos peitunra 2,8 <R <3,4 craButcs 3a paboTy, BBITOJIHEHHYIO
MOJIHOCTBHIO, HO TIPU HAJIMYUU B HEW He Oojiee oJIHOM HerpyOoi OmMOKH U OJHOTO
HeJ[0ueTa WM He 0oJiee IBYX-TPeX HEJ0UYETOB, €CITM HHTEpBAJT 0a/IOB PEUTHHTA CTY-
JICHTA.

Nurteppan 6amios peiitunra 2,0 < R < 2,8 cTaBuTCs B TOM Cilydae, €CIu CTYJAEHT
MPABUJIBHO BBITIOJIHWI HE MeHee 2/3 Bceil paboThl WM TOMYCTHII: HE Oojee OJHOMN
rpy0Ooii OImMOKY U IBYX HEJIOUYETOB, WJIM HE OoJiee 0THOM TpyOoit 1 01HOM HeTpyOoit



OImMOKH, WK He OoJiee IBYX-TpeX HErpyObIX OMMOOK, UM OJHY HETPYOYIO OIIHMOKY
U TPU HEJI0YETA.

bann peittuaTa cTyneHTa coctaBisier R<2, xorma uncio ommOOK ¥ HEJ0YETOB
MIPEBOCXOAUT HOPMY WJIM €CJIHM MPABHIIBHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.

MuHucTepcTBO HAyKH U BhICIIEro oOpa3oBaHusi Poccuiickoit @enepanuu
HuxHekaMCKUN XUMHUKO-TEXHOJIOTMYECKUM UHCTUTYT ((puuran)
dbenepaabHOTO rocy/1IapCTBEHHOTO OI0JKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BBICIIIETO0 0Opa3oBaHus
«Ka3aHCknil HalMOHABHBIA UCCIEA0BATEIIbCKUI TEXHOJOTHYECKUN YHUBEPCUTET)



@axynvmem MexaHU4ECKUI

Kagheopa llukn busnko—MareMaTHIeCKUX JTUCIUILINH

Hanpasnenue noarorosku: 20.03.01 Texnocdepnas 6e30macHOCTb
(k00 u Haumenoganue)

[Tpodws/mporpamMma: be30macHOCTh TEXHOIOTHIECKUX MPOIIECCOB U IIPOU3BOJICTB

KoMmuiekT 3aganuii 17151 BHINOJIHEHUSI KOHTPOJIbHOM padoThl Ne 1
NJIs1 3204HOM opMBbI 00yUeHUSA
10 TACLHUIUIMHE (DU3UKa
Pasnen 1 Pusnueckue OCHOBBI MEXaHUKHU
3aoaua 1. JIBe ipsiMble JOPOTH NIEPECEKAIOTCS MO yIIIoM o. [Io HUM K epekpecTKy
npUOIMIKAIOTCA J1Ba aBTOMOOMIISI: TPY30BHK CO CKOPOCTBIO Vi M JIETKOBOW aBTOMO-
OUJIb CO CKOPOCTHIO V2. C MaTpyabHOTO BEPTOJIETA 3AMETUIIN, YTO B HEKOTOPBIA MO-
MEHT BPEMEHU I'PY30BUK HaXOAMJICS HA paccTOsHUM L1, a 1erkoBoil aBTOMOOWIIb Ha
pacctostHuM L, oT nepekpectka. TpedyeTcs OTBETUTh HAa BOIPOCHI:
a) BO3MOXHO 1T CTOJIKHOBEHHE MAITuH?
0) KakoBo MHHMMaIbHOE PAaCCTOSAHHUE, HA KOTOPOE COMMKAIOTCS MAalIUHBI, U KOI/1a
3TO COMM>KEHHE MPOU30MIET?
B) KaKOBa CKOPOCTh AaBTOMOOMJIEH B CHCTEME OTCUETA, IBHXKYLIEICS BMECTE C BEPTO-
JIETOM, €CJIM BEPTOJIET JIETUT CO CKOPOCTHIO V HABCTPEYY ... aBTOMOOMITIO?

Tabmuna 1.1 (x 3amagam 1.1.1 —1.1.30)

Howmep o’ V1, KM/4 V2, KM/4 LM Lo, M V, KM/4
3a1a4u
111 60 54 72 500 1000 216 JIETKOBOMY
1.1.2 45 54 72 750 1000 190 JIETKOBOMY
1.1.3 60 54 72 500 750 216 IPy30BOMY
114 30 54 90 600 1200 288 TPy30BOMY
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 JISTKOBOMY
1.1.8 60 36 72 500 750 216 Ipy30BOMY
1.19 30 54 72 500 1000 216 Ipy30BOMY
1.1.10 45 54 90 750 1000 190 JIETKOBOMY
1.1.11 90 54 72 500 750 216 IPy30BOMY
1.1.12 30 36 54 600 1200 288 IPy30BOMY
1.1.13 30 54 72 750 1000 216 JIETKOBOMY
1.1.14 45 36 72 400 800 190 JIETKOBOMY
1.1.15 90 54 72 600 1100 288 JISTKOBOMY
1.1.16 60 36 72 500 750 216 IPy30BOMY
1.1.17 60 54 90 300 600 240 JISTKOBOMY
1.1.18 45 36 72 600 1000 190 JIETKOBOMY
1.1.19 60 54 90 500 900 216 Ipy30BOMY
1.1.20 30 54 90 600 1000 240 IPy30BOMY
1.1.21 45 54 72 600 1000 216 JISTKOBOMY
1.1.22 90 54 72 500 750 216 JIETKOBOMY
1.1.23 60 54 72 750 1200 190 TPy30BOMY
1.1.24 30 54 72 500 1000 216 Tpy30BOMY




1.1.25 45 54 72 500 800 288 JISTKOBOMY
1.1.26 90 36 90 500 1100 216 Tpy30BOMY
1.1.27 30 54 72 750 750 190 Tpy30BOMY
1.1.28 30 36 54 500 600 288 JIETKOBOMY
1.1.29 45 54 72 600 1000 216 JIETKOBOMY
1.1.30 90 54 72 750 900 240 JIETKOBOMY

3aoaua 2. OMHOPOIHBIN MIAp MacChl M CKATHIBACTCS 0€3 CKOJIBKEHUS TI0 HAKIIOHHOM
IJIOCKOCTH, COCTaBJISIFOIIEH YTOJI 0 ¢ TOpu30oHTOM. Haiitu:

a) YCKOpEHUE IIEHTpa 1apa;

0) 3HaueHue kKodhuUIMEHTa TPEHHS [, TP KOTOPOM CKOJIbKEHUS He OyIeT;

B) KUHETHUYECKYIO HEPIHIO I1apa yepe3 Bpems t rmociie Havana JIBUKEHHUS.

Tabmuma 1.2 (x 3agavam 1.2.1 —1.2.30)

Howmep m, Kr o.° t, c
3a71a4u

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
1.2.5 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 1,4
1.2.11 2 60 1,3
1.2.12 3 30 15
1.2.13 6 30 1,6
1.2.14 4 45 1,2
1.2.15 1 60 1
1.2.16 2,5 30 1,4
1.2.17 3,5 30 1,3
1.2.18 0,5 45 15
1.2.19 45 60 11
1.2.20 55 30 1,7
1.2.21 3 45 15
1.2.22 6 60 1,6
1.2.23 4 30 1,2
1.2.24 1 30 1
1.2.25 2,5 45 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 JIBU>KEHMs TPy3UKa, IPUKPEIUIEHHOIO K MPY’KWHE, B OTCYTCTBUU
3aTyXaHUsl UMEET BU]I
X (t) = X Sin (Wt + (po),



[1e Xo - ammnTyaa Kojgebanus, W — MUKIHYecKast 4acToTa, (o — HayaibHas (asa.
OmnpenenuTh HAYAIbHYI0 KOOPAMHATY, HaYaIbHbIE ¥ MAaKCHMaJIbHbBIC 3HAYEHHUS CKO-
pPOCTH U yCKOpeHus rpy3uka. [loctponuTs rpaduku 3aBUCUMOCTH KOOPIHHATHI, CKO-
POCTH U YCKOPEHHUS OT BPEMEHH.

Tabmuma 1.3 (x 3amavam 1.3.1 — 1.3.30)

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

Pasznea 2. MosekyisipHas pU3UKa U TEPMOJIMHAMHUKA
3aoaua 4. B cocyae o0beMoM V HaXOIUTCST 'V MOJIb T'a3a IPU HOPMAJILHOM JIaBJICHUH.
Bo ckoJibko pa3z Hallo YBEIMYUTH TEMIIEpATypy, YTOOBI JaBJICHUE YBEIUYMIOCH B N
pa3? CpaBHUTH C pe3ysibTaTaMHU JIJIsl UJI€aTbHOIO rasa.

Tabmuma 2.1 (x 3agagam 2.1.1 — 2.1.30)



Howmep ras V, V, MOJIb n
3a7a49u
2.1.1 BOJIOPOJT 200 300 3
2.1.2 reiaui 100 100 2
2.1.3 aproH 150 200 2,5
2.1.4 azoTr 250 250 15
2.1.5 KHCIIOPO]T 300 150 1,8
2.1.6 OKHCH yriiepoja 350 350 3,5
2.1.7 JIBYOKHUCH yTJIepoJia 120 300 5
2.1.8 BOJISTHOM TIap 180 100 45
2.1.9 METaH 210 200 4
2.1.10 3TaH 220 250 2,6
2.1.11 MIPOTIaH 160 150 2,8
2.1.12 OyTan 260 350 3,2
2.1.13 alleTHIIEH 280 300 3,4
2.1.14 JIBYOKHChH CEPBI 200 100 2,7
2.1.15 BOJIOPOJT 100 200 3,1
2.1.16 rejaui 150 250 3
2.1.17 aproH 250 150 2
2.1.18 a3oTr 300 350 2,5
2.1.19 KHCJIOPO/T 350 300 1,5
2.1.20 OKHCB yriiepoaa 120 100 1,8
2.1.21 JIBYOKHCH yriepoja 180 200 3,5
2.1.22 BOJISTHOM T1ap 210 250 5
2.1.23 METaH 220 150 45
2.1.24 JTaH 160 350 4
2.1.25 MIPOTIaH 260 300 2,6
2.1.26 OyTaH 280 100 2,8
2.1.27 aleTUIEH 200 200 3,2
2.1.28 JIBYOKHCB CEpBI 100 250 3,4
2.1.29 BOJIOPOJT 150 150 2,7
2.1.30 reiaui 250 350 3,1

3aodaua 5. B cocyne o nopiHeM HaXOIUTCs ra3 Maccoil m. Kakoe koandecTBo Ten-
JIOTHI HAJI0 3aTPATUTh, UTOOBI HArpeTh ra3 Ha AT? Ha ckoJIbKo Tpu 3TOM MOAHUMETCS
nopiueHs? Macca nopiissa M, miomazs ero nonepeyHoro ceuenus S. Jlapnenue HaJ

MOPIIHEM P.
Tabmuna 2.2 (x 3amadam 2.2.1 — 2.2.30)
Howmep I'a3 m, r AT, K M, xr S, cm? p, klla
3a7a49u
2.2.1 azoT 1 10 1 10 100
2.2.2 BOJIOPOJ, 1 15 0,5 15 80
2.2.3 reaui 2 20 15 20 120
2.2.4 aproH 3 25 2 25 110
2.25 a30T 4 5 2,5 10 90
2.2.6 KHCJIOPOJ 15 10 3 15 130
2.2.7 OKWHCh yTIIeposia 2 15 1 20 100
2.2.8 JIBYOKHUCH yTIepoJa 5 20 0,5 25 80
2.2.9 BOJSIHOM IIap 2,5 25 1,5 10 120
2.2.10 MeTaH 3,5 5 2 15 110
2.2.11 BOJIOPOJT 1 10 2,5 20 90




2.2.12 reinm 1 15 3 25 130
2.2.13 aproH 2 20 1 10 100
2.2.14 a3oT 3 25 0,5 15 80
2.2.15 KHCJIOPO/T 4 5 1,5 20 120
2.2.16 OKHCBH yriepozaa 1,5 10 2 25 110
2.2.17 JIBYOKHUCH yTIiepoja 2 15 2,5 10 90
2.2.18 BOJISTHOM T1ap 5 20 3 15 130
2.2.19 METaH 2,5 25 1 20 100
2.2.20 BOJIOPOJT 3,5 5 0,5 25 80
2.2.21 ey 1 10 15 10 120
2.2.22 aproH 1 15 2 15 110
2.2.23 asor 2 20 2,5 20 90
2.2.24 KHCJIOPO/T 3 25 3 25 130
2.2.25 OKHCH yriepoja 4 5 1 10 100
2.2.26 | nOBYOKHCH yriepona 1,5 10 0,5 15 80
2.2.27 BOJISTHOM T1ap 2 15 1,5 20 120
2.2.28 MeETaH 5 20 2 25 110
2.2.29 BOJIOPOJ 2,5 25 25 10 90
2.2.30 reiui 3,5 5 3 15 130

Pasznea 3. DuekTpocraTtuka

3aoaua 6. Ha puc.] noka3zaHbl TOUKH, PACIIOJIOKEHHBIE B y3J1aX PEHIETKU C SYEHKOU
B (popme kBajpara co ctopoHoi a = 0,1 M. B HEKOTOPBIX y371ax PEHIEeTKH pacIoio-
XKeHbl TouedHble 3apsaabl Qi, .... Qy, BEMUYMHBI KOTOPHIX ¢ padmepHocThio HKIT (1
oK1 =10° Ki) ykaszansl B Tabnuue 1. B oCTalnbHBIX y311ax 3apsaabl OTCYTCTBYIOT.
Onpenenure HANPSXKEHHOCTh M MOTEHIMAN 3JIEKTPUYECKOTO TMOJISl B TOUKE, YKa3aH-
HOM B mocliienHeM cTosiOle Tadnuipbl. CaenaiTe cXxeMaTUUeCKUW PUCYHOK JIMHUI
HaIPSHKEHHOCTH JIEKTPUYECKOTO TOJIS 3alaHHOM CUCTEMBI 3apsi/I0B.

17 16 15 14 13

8 5 4 3 12

19 6 12 1

20 7 8 9 10

21 22 23 24 25

Puc.1

Ta6auna 3.1 (k 3agauam 3.1.1 — 3.1.30)

Homep BenuuHbI 3apsiioB Homep
3aJavYM Ql Q2 (D3 Q4 Q5 Q6 Q7 Q8 Q9 TOYKH
3.1.1 +1 +1 -2 17
3.1.2 +2 -1 -1 4
3.1.3 +2 -1 -1 5
3.1.4 +3 -1 -1 -1 8
3.1.5 -1 -1 +2 21
3.1.6 +1 +1 -2 1
3.1.7 +1 -2 +1 12
3.1.8 +3 -1 -1 -1 3
3.1.9 -1 +1 1
3.1.10 +1 -2 +1 12
3.1.11 +1 +1 -1 -1 8
3.1.12 +1 -2 +1 9




3.1.13 +1 +1 -1 -1 -1 +1 8
3.1.14 +1 -1 1
3.1.15 +1 -2 +1 9
3.1.16 +1 +1 -1 -1 8
3.1.17 -1 +1 +1 -1 7
3.1.18 -1 +2 -1 1
3.1.19 +1 +1 -1 -1 7
3.1.20 -1 +1 1
3.1.21 +2 +2 -2 -2 1
3.1.22 +2 -1 -1 5
3.1.23 -2 +1 +1 6
3.1.24 -1 -1 +2 4
3.1.25 +3 -1 -1 -1 2
3.1.26 -1 +2 +1 -3 3
3.1.27 +2 -1 -1 8
3.1.28 -1 +3 +1 4
3.1.29 +1 -2 +3 2
3.1.30 -1 +2 -1 12

3aoaua 7. PaBHOMepHO 3apspkeHHas cepa pamuyca Ri okpyxkeHa cloeM JUdJIeK-
TpUKa, BHEIIHUI paauyc KoToporo Ry . 3apsan cdepsl paBer Q, nusnekTpuyeckas
MIPOHUITAEMOCTh MaTepuaia cios €. HapucoaTs rpadyuk 3aBUCHMOCTH HAPSKEHHO-
CTH | TTOTEHITHAJA YJICKTPUICCKOTO TIOJIS OT PACCTOSTHUS 10 IIEHTpa cephl U BBIUHUC-
JIUTH TTOBEPXHOCTHYIO TUIOTHOCTH 3apsiaa TUIJICKTPHUKA.

Ta6aunma 3.2 (k 3agauam 3.2.1 — 3.2.30)

Homep 3anauu Ri1, cm R2, cm Q, nKa €
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
3.27 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
3.211 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 oueHKH KOHTPOJIbHOM padoThl Ne 1 1151 3204HOH (POpPMBI
B 1 cemecTpe

MakcuMalibHOE KOJUYECTBO OAJIJIOB 32 KOHTPOJIbHYIO paboTy B 1 cemectpe 15:
2 Oayuia 3a mepByIo 3a/1a4y,

2 Gayuta 3a BTOPYIO 3a7ady,

2 Gania 3a TPETHIO 3a/1a4y,

2 Gania 3a 4eTBEPTYIO 3aja4y,

2 Gania 3a MATYyIo 3a/1a4y,

2 bania 3a IMeCTyro 3ajavy,

2 Oajia 3a ceIbMYIO 3aj/1auy,

1 6amnn 3a npaBuIIbHOE O(DOpPMIIEHHE KOHTPOJIHHOU PaOOTHI

MuHUMaITbEHOE KOJIMYECTBO OAJTOB 32 KOHTPOJIBHYIO paboTy B 1 cemectpe 9.

[Ipu o1ieHKE KOHTPOJBHON pabOThI LIENECO00pa3HO PYKOBOACTBOBATHCA CIIETY-
IOIIMMH KPUTEPUSMHU OLICHKW 3HAHWW MO (PU3HMKE, YUUTHIBAs TOMYILIECHHbIE CTY/EH-
TaMU OIIMOKHU U HEJIOUETHI.

I'pyovimu SBASIOTCS OIMOKU, CBUAETENBCTBYIONINE, YTO CTYAEHT: HE YCBOMWII
OCHOBHbIE (PU3NUYECKHE TEOPUH U 3aKOHBI U HE YMEET MIPUMEHSATh UX TP PEIICHUH
3a]a4 pa3InYHbIX TUIOB; HE 3HAET POpMYyJ, IpaUKOB, CXEM WM HE YMEET MpuMe-
HATh UX K PEIIECHUsM 337a4; He 3HaeT eIUHUL] (PU3NUYECKUX BEJIMYUH WM HE YMEET
M0JIb30BATHCS UMU; K TPYOBIM OITMOKAaM OTHOCSITCS TaKKe HEMPABWIHHO CHOpMyITH-
pPOBaHHBIE BOIIPOCHI 3a/1a4M UM HEBEPHBIE OOBICHEHUS X0/1a €€ PELICHMsI, HE3HaHUE
IPUEMOB pElICHU 33/1a4, a TAK)Ke OIIMOKH, CBUIETEIbCTBYIOLUE O HEMPABUILHOM
NOHMMAaHUU YCJIOBUS 3a/1a4yl WIK UCTOJIKOBaHUA perieHus. Kaxnas rpy6as ommbka
olicHUBAaeTCst Muryc 1 ba.

Hezpyovimu owuodokamu SBISIOTCS HETOYHOCTh YEpTEka, rpaduka, CXEMbI;
MPOIYCK WJIM HETOYHOE HANMCAHWE HAMMEHOBAHUS €IUHUIL (DU3UYECKUX BEIUYMH;
BBIOOp HEpalMOHANBLHOTO Xoja pemienus. Kaxaas Herpy0asi ommOKka OleHUBaeTCs
munyc 0,75 6anna.

K neoouemam oTHOCATCA: HEpPAIMOHAJILHBIE 3aIIUCHU MPU BBIUMCIICHUSX, HEpa-
IMOHAJIbHBIE TPUEMBI BBIYUCIICHUH, MPEeoOpa3oBaHUi U pEIICHUH 3a/1a4; OTAEIbHbIE
HOTPEIIHOCTH B (DOPMYJIUPOBKE OTBETA; OT/EIbHBIC OIIMOKH BBIYUCIUTEIHLHOTO Xa-
pakTepa; HEOpEKHOE BBITIOJHEHUE 3amucel, yepTexeid, cxeM, rpadukoB. Kaxmbrii
HeJloueT oneHuBaetcs murnyc 0,25 banna

WuTepBan 6amioB pelTUHTa CTY/ICHTa 32 KOHTPOJILHYIO Pa00Ty COCTABIISET:

13,0 <R < 15,0 6asua, eciau CTyACHT BBIIOIHIII pabOTy MOJHOCTHIO O€3 OIIu-
OOK M HEeI0UETOB WJIH MPH BBHIOJHEHUU PAOOTHI MOJHOCTHIO O3 OmMOOK U Heoue-
TOB, HO IIPU HAJIMYMU HE OoJiee OHOM He aKKypaTHOM 3aIHCH.




11,0 <R < 13,0 6anaa ctaBuTCs 32 pabOTY, BBIIIOJHEHHYIO TOJTHOCTHIO, HO NP
HAJIMYUU B HEH He OoJiee 0JJHOM Herpy0oii OIIMOKU U OJJHOTO HEAOYeTa WK He OoJiee
JBYX-TPEX HEJIOUETOB.

9 <R < 11,0 6ay1a cTaBUTCA B TOM CIIy4ae, €CIU CTYJIECHT MPABUIIBHO BBIIOJI-
HUJI HE MeHee 2/3 Bcel paboThl WM AOMYCTUI: HE OoJee 0IHOM rpy0Ooit ommoOKu
JIByX HEJIOYETOB, WM He Oojiee 0HOM IpyOoi U 0 HON HerpyOoii OMMOKH, W HE
Oosee IByX-Tpex HETpyObIX OIIMOOK, MIIM OJIHY HETPpyOyIo OIKUOKY ¥ TPU HEI0UEeTa.

R<9 6a/s10B cTaBUTCS, KOT/1a YUCIIO OIIMOOK U HEA0UYETOB IPEBOCXOIUT HOPMY,
IIPU KOTOPOM MOKET OBITh BBICTABJIEHA OLIEHKA «3), WIIN €CIIU IPABUJIBHO BBIIIOJIHEHO
MeHee 2/3 Bcell paboThl.

MuHucTepCTBO HAyKH M BhICIIEro oOpa3oBaHusi Poccuiickoit @enepanuu
HuxHekaMCKU XUMHUKO-TEXHOJIOTMYECKUM UHCTUTYT ((prran)
dbenepaabHOTO roCy1IapCTBEHHOTO OI0/PKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BBICIIET0 00pa30BaHus
«KazaHckuil HalMOHAIbHBIN UCCIIEI0BATEIbCKUM TEXHOJIOTUUECKUI YHUBEPCUTET



@axynomem MexaHUYECKUN

Kagheopa llukn busnko—MareMaTHyeCKUX JTUCIUILINH

Hanpasnenue noarorosku: 20.03.01 Texnocdepnas 6e30macHOCTb
(k00 u Haumenosanue)

[Tpodwis/mporpamMma: be30macHOCTh TEXHOIOTHIECKUX TMPOIIECCOB U IIPOU3BOJICTB

KoMmuiekT 3aganuii AJ151 BHINOJIHEHUSI KOHTPOJIBbHOM padoThl Ne 2
NJIs1 3204HOM popMBbI 00yUeHUA
10 TUCUUILINHE PU3HKa

Paszaea 5. Di1eKTpoMarHeTu3M

3agaya 1. Yactuna maccbl M ¢ 3apsiAoM (| BIETAET B INIOCKUNA KOHJICHCATOP JJIMHBI
L oz yriioM o K IJTOCKOCTH IJIACTHH, a BbUIETAET Moj yriioM f . Halitu nepBoHa-
JabHYI0 KMHETHYECKYIO dHEpruto yactuibl Wy, eclii HalpssKeHHOCTh dJISKTpHUYe-
CKOTO MOJIS BHYTPU KOHJIEHCaTopa E.

Ta6auna 5.1 (k 3agauam 5.1.1 — 5.1.30)

Homep m, mr g, HKn L, cm a,° p,° E, xB/m
3aga4n
511 1 1 5 /3 /4 1
512 2 3 6 /4 /6 2
5.1.3 3 2 4 /3 /6 10
514 0,5 -1 3 n/3 /4 3
5.15 4 -2 7 /4 /6 5
5.1.6 5 -3 5 n/3 /6 7
51.7 15 5 6 n/3 /4 6
5.1.8 2,5 8 4 /4 /6 3
5.1.9 3,5 4 3 n/3 /6 1
5.1.10 5,5 9 7 /3 /4 1
51.11 10 10 5 /4 /6 1
5.1.12 7 6 6 /3 /6 2
5.1.13 6 7 4 /3 /4 10
5.1.14 8 9 3 /4 /6 3
5.1.15 9 -10 7 /3 /6 5
5.1.16 1 1 5 /3 /4 7
5.1.17 2 3 6 /4 /6 6
5.1.18 3 2 4 /3 /6 3
5.1.19 0,5 -1 3 /3 /4 1
5.1.20 4 -2 7 /4 /6 1
5.1.21 5 -3 5 /3 /6 4
5.1.22 15 5 6 /3 /4 8
5.1.23 2,5 8 4 /4 /6 9
5.1.24 3,5 4 3 /3 /6 2,5
5.1.25 55 9 7 n/3 /4 15
5.1.26 10 10 5 /4 /6 2
5.1.27 7 6 6 /3 /6 3
5.1.28 6 7 4 /3 /4 10
5.1.29 8 9 3 /4 /6 5
5.1.30 9 -10 7 /3 /6 3




3agaua 2. DNeKTpOH JIBHKETCA B OAHOPOIHOM MarHMTHOM IOJIE C MHAYKIUEN BTak,
YTO BEKTOP €ro CKOPOCTH, PaBHOW 0, COCTABJIAET C HAPaBJICHUEM BEKTOPA UHIYK-
[IMM MarHUTHOTO MOJIA yroy o. OnpenennTs paanyc U I1ar BAHTOBOM JIMHUM, 10 KO-
TOPOM OyZIeT ABUTaThCs HJIEKTPOH.

Ta6auma 5.2 (k 3agauam 5.2.1 — 5.2.30)

Homep B, Ta v, Mm/c a,®
3a1a4M
521 0,01 2 n/3
5.2.2 0,03 10 n /4
5.2.3 0,02 1 n/6
524 0,05 5 n/3
525 0,04 9 n /4
5.2.6 0,01 4 /6
5.2.7 0,03 3 n/3
528 0,02 7 n /4
5.2.9 0,05 6 n/3
5.2.10 0,04 8 /6
5.2.11 0,01 2 n /4
5.2.12 0,03 10 n/3
5.2.13 0,02 1 n/3
5.2.14 0,05 5 n /4
5.2.15 0,04 9 n /6
5.2.16 0,01 4 n/3
5.2.17 0,03 3 n /4
5.2.18 0,02 7 n/3
5.2.19 0,05 6 n/3
5.2.20 0,04 8 n /4
5.2.21 0,01 2 n/3
5.2.22 0,03 10 /6
5.2.23 0,02 1 /4
5.2.24 0,05 5 n /4
5.2.25 0,04 9 n/3
5.2.26 0,01 4 /4
5.2.27 0,03 3 n/3
5.2.28 0,02 7 /6
5.2.29 0,05 6 T /4
5.2.30 0,04 8 n/3

Pa3znen 6. KosebarenpHoe IBMXKEHUE U BOJTHBI

3amaua 3. OnpenenuTs BpeMs, 32 KOTOPOE aMIUTUTY/Ia 3aTyXaroluX KojieOaHuii Tena
YMEHBIIUTCS B K pa3, eciii yacToTa 3aTyXaroluX KoJeOaHHi v , a Jorapu@MUIecKuii
JIEKPEMEHT 3aTyXaHHs A.

Tadmuua 6.1 (k 3axagam 6.1.1 — 6.1.30)

Homep k v, 'y A
3aaa4u
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
6.15 6 50 0,05
6.1.6 10 50 0,02
6.1.7 4 30 0,01
6.1.8 5 40 0,03
6.1.9 7 60 0,02
6.1.10 3 20 0,25
6.1.11 2 50 0,01
6.1.12 11 60 0,05
6.1.13 10 40 0,01
6.1.14 12 60 0,01
6.1.15 10 50 0,05
6.1.16 8 50 0,02
6.1.17 6 30 0,01
6.1.18 10 40 0,03
6.1.19 4 60 0,02
6.1.20 5 20 0,25
6.1.21 7 50 0,01
6.1.22 3 60 0,05
6.1.23 2 40 0,01
6.1.24 11 60 0,01
6.1.25 4 50 0,05
6.1.26 5 50 0,02
6.1.27 7 30 0,01
6.1.28 3 40 0,03
6.1.29 2 60 0,02
6.1.30 11 20 0,25

Paznen 7. 'eomerpuyeckas v BosHOBas 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
pacrosoxensl Ha pacctosiHud 10 cm apyr ot apyra. OnpenenuTs nojaoKeHue riaB-
HBIX (DOKYCOB OOBEKTHBA.

3aoanue 5. Bo3nyniHbli KIMH 00pa30BaH ABYMS TUIOCKOIApaJUICIbHBIMY TJIACTHH-
KaMH, Ha KOTOPbIE HOPMAJIHHO TMAJaeT MOHOXPOMATHYECKUN CBET C JJTUHON BOJIHBI
A= 500 am. OnpenenuTh yroi o Mex1y IIaCTUHKaMU, €CJIU IIMpUHa UHTepdepeHIu-
OHHBIX I0JI0C, HAOJI0TAEMBIX B OTPAXKEHHOM CBeTe, cocTaBiser Ah =5-10 M.
3aoanue 6.]Be 6IM3KUE KENThIE CIEKTPAIbHbIC TUHUU HATPUSI UMEIOT JUIMHBI BOJIH
589,6:10 "% m m 589,0-10 ~° M. MOMHO I C OMOMIBIO AU(PPAKIUOHHOMN PENIETKHU
HaOJI0AAaTh pa3/eIbHO ATH JIMHUU B CIIEKTPE MEPBOTO MOPSAKA MpU HAOIIOACHUU
CIIEKTpa HEMOCPEACTBEHHO IJ1a30M YEPE3 PEUIeTKY, eciu pemeTka umeeT 200 mrpu-
xoB Ha 1 MM? Pa3zpemaronyto crmocoOHOCTH TJ1a3a MPUMUTE PaBHOM 2.

Bapmuanr 2, 12, 22
3aoanue 4.B mapoBoM akBapuymMe HaXOIUTCS MajieHbKas pbhiOka. Bo ckombko pa3
YBEIMYCHHONW BUAMT 3Ty PBHIOKY HAOJIOIATENh, €CJIM PhIOKAa HAXOAUTCS y NalibHEN



CTEHKU aKBapuyma 1 HabJtoIeHre BeeTcs o quaMerpy mapa? CTeHKU akBapruyMa
CUMTATh TOHKHUMHU, TIOKA3aTeIb IPEJIOMIICHHS BOABI paBeH .

3aoanue 5.IlpeameT B BHIIe OTpe3Ka JUTMHOW | pacionokeH BAOIb ONTHICCKOW OCH
coOuparomeit TUH3bI ¢ (HOKYCHBIM paccTosiHueM F, maromeit neicTBUTENsHOE N300-
pakeHue Bcex ero Touek. CepeluHa OTpe3Ka pacroliokeHa Ha pacctosHuud ot
nvH3bl. HaliT poA0JIbHOE YBEIIMYECHUE MTPEIMETA.

3aoanue 6.10. IIpu nageHnn eCTECTBEHHOI'O CBETa HA HEKOTOPBIN MOISPU3ATOP TIPO-
xouT #71 = 30 % CBETOBOTO MOTOKA, a Yepe3 JIBa TaKUX nosisipuzatopa — 72 = 13,5 %.
Haiitu yron ¢ Mexy mIOCKOCTSMHU MPOITYCKaHUs 3TUX MOJISIPU3aTOPOB.

Bapwmanr 3, 13, 23

3aoanue 4.J1y4d Genoro cBeTa nmajaet Ha OOKOBYIO TpaHb MPU3MbI TIOJ1 yTiioM o =30°.
[Tpenomusromuii yron npusmsl Y =45°. IlokazaTenu npenomMiIeHUs: CTEKIa MPU3MBI
JUIsL KpacHbIX M (PUOJIETOBBIX JIydeld COOTBETCTBEHHO paBHBI Ng,=1,62 u ng= 1,67.
Yemy paBeH yroa Mexay KpauHUMM JIydaMU CIIEKTPa IIPHU BBIXOJE U3 IPU3MBI?
3aoanue 5.1110cKO-BhINyKIasi CTEKIISIHHASA JIMH3a C PaJINyCOM KPUBU3HBI cepuye-
CKOM moBepxHOocTH R = 12,5 cM npmkaTa K CTEKJISIHHOW IJIacTUHKE. Jnamerpsr m -
ro u (M+5)-ro TeMHBIX Koyiell HpI0TOHAa B OTpaKEHHOM cBeTe paBHBI. ONMpenesuTh
JUIMHY BOJIHBI CBETAa U HOMEP KOJIbLIa M.

3aoanue 6.EcTeCTBEHHBIII MOHOXPOMAaTHYECKUI CBET MAJacT HA CHCTEMY M3 JIBYX
CKPELICHHBIX MOJISIPU3aTOPOB, MEKy KOTOPBIMU HAXOAUTCS KBapleBas IUIACTUHKA,
BBIPE3aHHAas NEPIEHIUKYISIPHO K ONITHYECKON ocH. HallTh MUHMMAaIbHYIO TOJIIUHY
IUTACTUHKH, TIPU KOTOPOM 3Ta cuctema Oyet npomnyckars 7 = 0,30 cBETOBOro NoToka,
€cJIi IOCTOSTHHAs! BpalleHus KBapia o = 17 yri.rpajy/ mm.

Bapuanr 4, 14, 24

3aoanue 4.C moMoIb0 JIMH3BI ¢ (POKYCHBIM PacCTOSIHMEM F Ha SKpaHe MoydaroT
YMEHBIIEHHOE U YBEJIIMYEHHOE U300paKEeHUs MPEeIMEeTa, HaXOJAUIErocs Ha paccTos-
Huu L ot skpana. Haiiaure oTHOIIEHHE pa3MepOB U300pAKEHUN.

3aoanue 5.11penomisroniuit yroi ctekissHHou (n = 1,5) mpusmsl Y = 60°. [Tox kakumu
yriaMyd BO3MOXHO MPOXO0KJICHHE MPEIOMJIEHHOrO Jyya CKBO3b BTOPYIO OOKOBYIO
I'paHb, €CJIU Ha MEPBYIO IPaHb JIy4YH MaJaroT MO MPOU3BOJIbHBIMU yriamMu?

3aoanue 6. Mexay TOUEUHBIM HCTOYHUKOM CBETA M SKPAHOM NIOMECTHIIU Auadparmy
C Y3KHM OTBEPCTUEM, PAJINYC KOTOPOTO M'MOKHO MEHsATh. PaccTosiHus oT nuadparMel
710 UCTOYHMKA U KpaHa paBHbl @ =100 cM 1 b=125 cm. OnpeaenuTh ATUHY BOJHBI
CBETa, €CJIM MAaKCUMYM OCBEIIEHHOCTH B LEHTPE AU(PPAKIMOHHOW KapTUHBI Ha
sKpaHe Habmonaercs npu 1= 1,00 M u crenyrommii MakcumyM nipu = 1,29 m.

Bapmuanr 5, 15, 25

3aoanue 4.Jlya cBeta magaet o yriiom 30° Ha MIOCKOMAPAUIETbHYIO CTEKISTHHYIO
IJIACTUHKY W BBIXOJUT M3 HEE MapajyiesibHO MepBOHavaibHOMY Jy4dy. [lokazaTensb
npesiomiieHus crekia 1,5. KakoBa Tonmunaa d miiacTUHKH, €CIIA PACCTOSTHUE MEKIY
Jydamu paBHO 1,94 cm?

3aoanue 5. Bo CKOJBKO pa3 yBEIMUYUTCA PACCTOSIHUE MEX]Y COCETHUMHU MHTEpde-
PEHILIMOHHBIMU MOJIOCAMU Ha 3KpaHe B onbiTe FOHTa, eciiu 3eneHbiit cBeToGuibTp (A
= 5-10"° cm) 3aMeHUTH KpacHbIM (A = 6,5:10° cm).



3aoanue 6. CKOIBKO IITPUXOB HA | MM JUIMHBI UMEET U (paKkLOHHAs pELIeTKa, €CIIU

2
3eneHas TuHus pTyTH (A = 546,1 HM) B CIEKTpe MEPBOTO MOPsAIKA HAOIIOIAeTCs MO
yraom 19°8'?

Bapmuanr 6, 16, 26

3aoanue 4. Ilokazarens npenomieHus cTekia paseH 1,52. Hailtu npenenbHble yIiibl
MOJTHOTO BHYTPEHHET0 OTPAXKEHUS 11 TOBEPXHOCTEN pazzena: 1) cTekio-Bo3ayx; 2)
BOJa-BO3/AYX; 3) CTEKIIO-BOJA.

3aoanue 5.Ha mpinbHyto 1ieHKy (N = 1,33) nagaet Oenbiii cBeT nox yriaom 45°. [Ipu
KaKOW HaWMEHbIIIEH TOJIIIMHE TUIEHKU OTPaKeHHbIE JIydd OyAyT OKpAIlIeHbI B JKe-
ThI 11BET (A = 600HM)?

3aoanue 6. YeMy paBeH yroyl MEKy TJIaBHBIMU IIJIOCKOCTSIMU TMOJISIpU3aTOpa U aHa-
JN3aTOpa, €CIM UHTEHCUBHOCTh €CTECTBEHHOTO CBETA, MPOINIESALIErO Yepe3 MoJIsIpu-
3aTOp W aHAJIM3aTop, YMEHbLIaeTcsl B yeTbipe paza? IlornomeHueM cBera mpeHe-
Opeub.

Bapmanr 7, 17, 27

3aoanue 4. Bogona3 HaXoaUTCS HA JHE Bojgoema Ha riayoune 15 m. Ha xakowm pac-
CTOSTHUU OT BOJI0JIa3a PACIOJIOKEHBI T€ YYaCTKU JHA, KOTOPhIE OH BUJIUT Haubosiee
SAPKUMU Oarojiapsi OTPaXKEHUIO OT MMOBEPXHOCTH BOBI?

3aoanue 5. Onpenenure pacCTOSHUE MEXTY KOT€PEHTHBIMH HCTOYHHUKAMU B OITBITE
FOnra, ecnu Ha skpane Ha npoTskeHuH 10,8 MM JICKUT 1IeCTh HHTEPGhEPEHIIMOHHBIX
nojoc. PacctosiHue OoT KICTOYHUKOB J0 dKpaHa 3 M. JJIMHA BOJIHBI MOHOXpOMAaTHYE-
ckoro cera 600 HM.

3aoanue 6. Ilox KakuM yTJIOM JOJDKEH MajaTh MyYOK CBETa U3 BO3yXa Ha IMOBEPX-
HOCTb BOJIBI, YTOOBI IIPH OTPAXKCHUU OT JHA CTEKISIHHOTO cocynaa (N3 = 1,5), Hamosn-
HEHHOT'O BOJIOM, CBET OBLJI IOJIHOCTHIO TOJISIPU30BaH?

Bapuanr 8, 18, 28
3aoanue 4. LlunuHAPUYECKUN MYyYOK JIydeH, mapaJiebHbIX TIaBHOW ONTHYECKOU
OCH paccenBarolieil JIMH3bI, uMmeeT quametp 01 = 5 cm. [poiins muH3y, My4oK 1aeT Ha

9KpaHe MATHO auaMeTpoM O, = 7cM. kakuMm OyneT auamerp Os nsrtHa, eciiu paccenBaro-
LIYIO JIMH3Y 3aMEHUTH COOMparomiel ¢ TeM ke (OKYCHBIM pacCTOSIHUEM?

3aoanue 5. HalitTn mokasaTenb MPETOMIICHUS KUIKOCTH, 3aMOTHSIONICH MTPOCTPaH-
CTBO MEXKY CTEKJISIHHOMW IUIAaCTUHKOM U JIEKAIENU Ha HEU TIJIOCKOBBINYKIIOW JIMH30M,
ecJIM Mpu HaboIeHUH B oTpakeHHOM cBete A = 0,60 Mkm paguyc 10-ro TeMHOro
koJiblia HerotoHa oka3zancs paBHbiM 2,1 MM. Pannyc kpuBu3HbI 1uH3bI 0,1 M.
3aoanue 6. Ha nudpakiimoHnyto pemeTrky, umernry 500 mrpuxoB Ha 1MM, HOP-
MaJIbHO TIafiaeT Oeblii cBeT. HermocpeicTBeHHO 3a penieTKoi moMelieHa JuH3a ¢ $o-
KYCHBIM PacCTOSTHUEM 2 M, IPOELIMPYIOIIAs CIEKTPHI HA SKpaH. J(nana3oH 1JIMH BOJIH
BUIUMOTO criekTpa Ay = 400 HM, Ay = 700 HM. MOryT 1M mepeKpbIBaTHCS CIIEKTPHI
NIEPBOTO U BTOPOro nopsiaka? Bo CKOJIBKO pa3 COEKTp BTOPOTO MOPSIAKA HA SKpaHE
JUIMHHEE CIIEKTpa MepBoro nopsnaka? KakoBa pa3HOCTh YIJIOB OTKJIIOHEHUS KOHLA
NIEPBOr0 M Hayaja BTOPOro Mmopsaka?

Bapuant 9, 19, 29



3aoanue 4. Ha moBepXHOCTh CTEKJISIHHOTO 00beKTHBA (N1 = 1,5) HaHEeceHa TOHKas
IUIEHKA, MTOKa3aTellb MPEJOMIIEHH KOTOpo Ny = 1,2 («IpOCBETISAIOMIAS) MJIEHKA).
[Ipu KaKoil HAMMEHBILIEW TONIIHUHE 3TOM MIIEHKU MPOU30MIET MaKCUMAJIBHOE 0CJ1a0-
JICHHE OTPaXEHHOT'O CBETAa B CPEHEH YaCTH BUAUMOTO CIIEKTpa?

3aoanue 5. OnpenenuTs Yroyl MOJMHOW MOJSPHU3AUMU MPU OTPAKEHUU CBETA OT
CTEKJIa, TOKA3aTeNb MPEIOMIICHUSI KOTOPOro paseH 1,57.

3aoanue 6. Ha mens mupunoi 2:10° ¢cM magaer HOpMaIbHO HapaIeIbHbIA Ty90K
MOHOXPOMATHYECKOTO CBETA ¢ JUTMHOM BOMHBI 5°107 cM. Halith mmpuny uzobpaxe-
HUS 1LEJIH Ha SKpaHe, yIaJeHHOM OT 1eiH Ha pacctosHue 1 M. lupunoit nzoopaxe-
HUS CUUTATh PACCTOSIHUE MEKY EPBBIMU TU(PPAKLIMOHHBIMU MUHUMYMaMHU, pacro-
JIOKEHHBIMHU IO 00€ CTOPOHBI OT IJIABHOTO MAaKCUMYyMa OCBEIIIEHHOCTH.

Bapmanr 10, 20, 30

3aoanue 4. HaliTn mokasaTelb MPEIOMIICHUS KUIKOCTH, 3aMOTHSIONICH MPOCTpaH-
CTBO MEXIY CTEKIISTHHOW IUIACTUHKOM U JIEXKAIEeH Ha HEW TNTOCKOBBIITYKIION JIMH30M,
€CJIM Npu HAOJIOJCHUHU B OTpakeHHOM cBeTe (A = 0,60 MKkMm) paguyc 8-r0 TEMHOTO
koJspla HerotoHa okazancs paBabM 1,8 MM. Pannyc kpuBu3Hbl muH3bI 0,14 M.
3aoanue 5.1 naBHbBIE TUIOCKOCTHU ABYX Npu3M Hukounst 00pa3yroT Mex 1y coOoi yroi B
30°. Kak u3MEHUTCA MHTEHCUBHOCTD MPOLIEANIETO CBETA, €CIU IVIaBHBIE INIOCKOCTH
JIBYX HUKOJIEH ITOCTABUTh MO yIiIoM 45°. UeMy paBeH yroJl Mey IJIaBHbIMH IUIOC-
KOCTSIMH JIByX HHUKOJIEH, €CIIU ITOCJIE TIPOXOKIAEHUS Yepe3 HUX CBETA €r0 MHTEHCHB-
HOCTb YMEHBIIIWIACH B 4 pa3za?

3aoanue 6.Ha nudpakimonnyto pemeTtky mmHou 15 mm, comepsxkamryro N = 3000
HITPUXOB, M1aJ1a€T HOPMAJTLHO MOHOXPOMATHYECKUIN CBET C ITTUHOM BOJTHBI A=550HM.
Onpenenutk: 1) 4UCIO MAKCUMYMOB, HAOJIIOIAEMbBIX B CIIEKTPE NTUPPAKITUOHHON pe-
HIETKH; 2) YroJl, COOTBETCTBYIOIIHM MOCIETHEMY MAKCUMYMY.

Pa3znena 9 Ousnka saapa v dJIeMeHTapHBIX YaCTHIL

3aoanue 7. B Tabnuue npuBeACHBI AEPHBIE PEAKLIUU, COOTBETCTBYIOIINE BAPUAHTY
3aganus. OnpeaenuTe HeJOCTAIOIIEE B 3allUCH SAPO UM YAaCTULy U pacCUUTalTe
DHEPIHUI0 PEAKIIHH.

Ta6muna 7.1 (x 3agauam 7.1.1 — 7.1.25)

Howmep SnepHas peakius Howmep Slnepnas peakuus
3a1a4u 3a71a4u
7.1.1 °Li + 2—%Be + *He 7.1.14 °Be + °Li — 2+ “He
7.1.2 LC+H-2+1B 7.1.15 BN + "Li— 2+°H
7.1.3 150 + 5Li— 2+ °H 7.1.16 12C + "Li— 2+ “He
7.1.4 N+ Li -»BF +? 7.1.17 UB + 7Li— 2+ 2n
7.15 1B + Li— ?2+°H 7.1.18 %0 + 5Li— 2+ “He
7.1.6 5Li +?—%Be + H 7.1.19 N +Li -0 +?2 +n
7.1.7 0B + Li— 7+ *He 7.1.20 1B + 3He— 2+ °Li
7.1.8 0 + 'TH— 7+ *He 7.1.21 12C +5Li— 2+ 160
7.1.9 180 +Li—> 2+ *He +n 7.1.22 9B +8Li— ?2+°N
7.1.10 ? + “He—™N + n 7.1.23 ? +%Li— 2H+ 'O
7.1.11 SLi+ ? —%Be + *He 7.1.24 ? +5Li— H+ °N




7.1.12

"B + “He— 2+ 'H

7.1.25

YN +3H >H +2 +n

7.1.13

0+ ? -¥N +*He

3adanue 8.Kakue n30TOIbI 00pa3yIoTCs B IENOYKE PaJHOaKTUBHBIX PACIIaIoB sIEp,

IIPHUBCIACHHLIX B TaGJII/II_IC, COOTBCTCTBYIOIIHNX BApPUAHTY 3adaHU.

Ta6auna 8.1 (k 3agauam 8.1.1 — 8.1.25)

Homep Hcxonnoe sapo [TocnenoBarenbHOCTH pacnaja
3aaun

8.1.1 232Th a—>pB—-op—a
8.1.2 220Rn o—>a—p—p
8.1.3 2N a— pB—oa—a
8.1.4 238y a—>B—op—a
8.1.5 226Ra o—>a—p—a
8.1.6 235 a—pf—oa—p
8.1.7 22INC o—>a—p—a
8.1.8 215pg a—pf—oa—p
8.1.9 2L At o—>a—p—p
8.1.10 287 B—o—a—P
8.1.11 29T a—>pB—oa—a
8.1.12 234pg B—o—a—a
8.1.13 24T BoPB—oa—a
8.1.14 214Bj i
8.1.15 210 BoPB—oa—P
8.1.16 233pa B—a— o— P
8.1.17 216pg a—pB—-p—a
8.1.18 228Ra B—oPB—oa—a
8.1.19 219Rn o—a— B—a
8.1.20 214pg a—>pf—oa—f
8.1.21 223Fy 0o—>P—o—a
8.1.22 29At a—pB—-p—a
8.1.23 22Ra o—a—p—a
8.1.24 21Th B—ooa—p—a
8.1.25 231pg a—a—pB—a

MakcuManabHOE KOJNYECTBO OalIoB 3a KOHTPOJIBHVIO Da6OTV BO 2 ceMecTpe

Kpurtepuu onieHKM KOHTPOJIbHOM padoThl Ne 2 17151 32a04HOM (POPMBI

00y4eHHs BO 2 cemecTpe

2 Oaja 3a MepBYyIo 3aj1auy,
2 Oaja 3a BTOpYIO 3a7a4y,
2 Oasa 3a TpeThIO 3aj1auy,

2 Oajya 3a 4eTBEepTYIO 3a7ady,

2 Ganuia 3a MATYyIO 3a/1a4y,
2 GaJia 3a IIECTYIO 3a/1a4y,

2 bGanuia 3a ceapMYyIO 3a/1a4y,
2 Oaria 3a BOCBMYIO 3a71a4y.
MuHHMaJIbHOE KOJIMYECTBO 0aJIJIOB 32 KOHTPOJLHYIO paboTy BO 2 ceMecTpe 8.




ITpu onieHKE KOHTPOIBHOU pabOThI LIEIECO00Pa3HO PYKOBOICTBOBATHCS CIIETY-
IOLUIUMH KPUTEPHUSIMH OLICHKU 3HAHUI MO (PU3UKE, YUYUTHIBAS JOMYIIEHHbIE CTYIECH-
TaMU OLIMOKH U HEJOYETHI.

I'pyobimu SBASIOTCS OMIMOKU, CBUACTENBCTBYIOIINE, YTO CTYJEHT: HE YCBOMII
OCHOBHBIE (PU3UYECKUE TEOPUU U 3aKOHBI WJIM HE YMEET MPUMEHSTh UX IPU PEIICHUH
3a]a4 pa3IMYHBIX TUIOB; HE 3HaeT (popmyI, rpadMKoOB, CXeM WIH HE YMEET MpuMe-
HSTh UX K PEIICHUsM 337a4; He 3HAeT eIUHUI] (PU3NUECKUX BEIMYUH UIU HE YMEET
II0JIb30BAThCS UMU; K TPYOBbIM OIIMOKaM OTHOCATCS TaKXe HEMPaBUIbHO CHOPMYIIU-
pPOBaHHBIE BOIIPOCHI 331a4U WJIM HEBEPHBIE OOBICHEHUS X0/1a €€ PELICHUs], HE3HAHNE
IPUEMOB pEIICHU 33/1a4, a TAK)KE OIIMOKH, CBUIETEIbCTBYIOIUE O HEMPABUIBHOM
NOHMMAaHUU YCJIOBUS 3a/1a4l WIN UCTOJIKOBaHUsA perieHus. Kaxnas rpy0bas ommoOka
OIICHUBAETCS Muryc 1 ban.

Hezpyovimu owubdxkamu SBISIOTCS HETOYHOCTh 4YepTeka, Tpauka, CXEMBI;
IPONYCK WJIM HETOYHOE HAlMCAaHUE HAMMEHOBAHUS E€AUHMI] (PU3UUYECKUX BEIUYMH;
BBIOOp HEPAIMOHAIBHOTO XoJa pemenus. Kaxaas HerpyOas ommOKa OLIEHUBAETCS
munyc 0,75 6anna.

K neoouemam oTHOCATCA: HEPAIMOHAJIBHBIE 3aIIMCH MPU BBIUMCIICHUSAX, HEpa-
MOHAJIbHBIE TPUEMBI BBIYUCIIEHUH, NPE0Opa30oBaHUil U PEIIEHUH 3a/1a4; OT/IEIbHBIE
NOTPENIHOCTU B (POPMYIMPOBKE OTBETA; OTAEIbHBIE OMIMOKN BHIYMCIUTEIBLHOTO Xa-
pakTepa; HEOpEKHOE BBINIOJHEHUE 3alucel, yepTexend, cxeM, rpadukoB. Kaxplii
HeJloueT onleHuBaeTcs munyc 0,25 banna

WuTepBain 06amioB peTUHTa CTY/IEHTa 32 KOHTPOJILHYIO Pa00Ty COCTABIISET:

13,0 <R <16,06a01a eciu CTYICHT BBHIMOJIHII pabOTy MOIHOCTHIO 0€3 OMIMO0K
¥ HEI0YETOB WJIU MPHU BBHIMOJHEHUU PaOOTHI MOJHOCTHIO 0€3 OMMOOK U HET0YETOB,
HO MPY HAJIMYUU He OoJiee OTHON HE aKKypaTHOM 3aIucH.

11,0 <R < 13,0 6aina craButcs 3a padoTy, BHINOIHEHHYIO MOJTHOCTHIO, HO TIPU
HaJIM4MU B HEM He OoJiee OHOM HerpyOoil OIIMOKH U OJJHOTO HEJIOUETA UK HE OoJiee
JBYX-TPEX HEIOUETOB.

8 <R <11,06an1acTaBUTCS B TOM CIIy4ae, €CIIN CTYAEHT MPABUIBHO BBIITOIHUI
HE MeHee 2/3 Bceil paboThl UM JOMYCTUII: He Oosiee 0JJHOM TpyOoii OIMOKY U IBYX
HEJI0YETOB, WK He OoJiee 0JIHOM IpyOol U 0HOM HerpyOoi omnOKY, Uik He OoJiee
JBYX-TpeX HErpyObIX OMKMOOK, UM OJHY HErpyOyto OIIMOKY U TPU HEOYETA.

R<8 6a/s10B cTaBUTCS, KOT1a YUCJIO OIIMOOK M HEA0YETOB MMPEBOCXOAUT HOPMY,
IPU KOTOPOH MOKET OBITh BHICTABJICHA OLIEHKA «3), WX €CIIU PABUIILHO BBITIOJHEHO
MeHee 2/3 Bceit paboThl.

MuHucTepcTBO HayKH M BhIciiero oopasoanusi Poccuiickoit @enepanuu
HuxHekaMCKU XUMHUKO-TEXHOJIOTMYECKUM UHCTUTYT ((puiran)
(benepanbHOro rocyAapCTBEHHOTO OIOI)KETHOTO 00Pa30BaATENBLHOTO YUPEXKICHUS
BBICIIET0 00pa30BaHus
«KazaHckuit HalMOHAJIbHBIN UCCIIEI0BATEIBCKUIM TEXHOJIOTMUYECKUN YHUBEPCUTET



@axynomem MexaHUYECKUN

Kagheopa llukn busnko—MareMaTHyeCKUX JTUCIUILINH

Hanpasnenue noarorosku: 20.03.01 Texnocdepnas 6e30macHOCTb
(k00 u Haumenosanue)

[Tpoduns/mporpamma: be3omacHOCTb TEXHOJIOTMYECKUX MPOIIECCOB U MPOU3BOJICTB
Bomnpocs! AJ151 KOJLJIOKBUYMOB
JJIS OYHOM, OYHO-3204HOH (POPMBbI 00YUeHH S
MO TUCIUIUINHE (hU3HKa

KosnoxkBuym Ne 1

Pa3nen 1. ®u3nyeckne 0CHOBbI MEXaHUKHU
[IpocTpancTBO. Bpewms. [IBuxkeHue.
Cxopoctb 1 yckopenue. [Ipocreiiiine Buabl IBUAKEHNAS MaTEPUATBHON TOUKHU.
VYT110Bast CKOPOCTh. YTJI0BOE YCKOPEHHE.
3akoHsl HeroToHA.
3aKOHBI COXPAHEHUS UMITYJIbCA.
PaboTta u MOLTHOCTB.
Mexannueckas sHeprus. Kunernueckas sHeprus.
[loTeHUMaIBbHASA YHEPTHSL.
. I[loTeHumanbHas 3HEPrus Teaa ABHXKYLIETOCs MO TEUCTBUEM CHIIbI TSDKECTH.
10 [ToTennmanbHas 3HEPrus ynpyro Ae(popMHUpPOBAHHOTO TeJa.
11.3aK0H COXpaHEHUs SHEPTUU B MEXaHUKE.
12.1lenTpanbHblil yaap ABYX aOCONIOTHO YIPYTUX MIAPOB.
13.A6con0THO HEYTIPYTHH yAap ABYX IIapOB.
14.3axon BecemupHoro tarotenus. ['paBurannonHoe noje. HampsikeHHOCTH Tpa-

BUTALIMOHHOTO TOJIS.

15.PensiTuBHCTCKAs MEXaHUKA.
16.Bpamaromuit MomeHT. MoMenT unepiuu. Teopema Il Teiinepa.
17.0npenenenre MOMEHTOB UHEPIIMH TETI.
18.YpaBHeHUEe TMHAMUKH BpallaTeIbHOTO JBUKEHUS TBEPAOTro Tea.
19.KuneTndeckasi SHEpTus BpaIlleHUs Tea.
20.3akoH coXpaHEHHs] MOMEHTA UMITYJIbCA.
21.YcnoBus paBHOBeCHS TBEPAOTO Tena. Byl paBHOBECHS.
22.T"'apMoHnYecKue KojebaTeaIbHbIC IBUKEHUS.
23.CKOpOCTh U YCKOPEHHUSI PY TAPMOHUYECKHUX KOJIEOAHUSIX.
24 11py>XMHHBIA MaITHHK.
25.Du3NYecKuil U1 MaTEMaTUIECKUN MAaSTHUKH.
26.2Heprus rapMOHUYECKHUX KOJICOaHMIA.
27 .3aryxaromue KoneoaHusl.
28.Brinyxaennble konebanus. Pe3onanc.

oCcoNOR~ODE

KossiokBuym Ne 2
Pa3znes 2. MouiekyisipHasi pu3UKa U TEPMOAUHAMHUKA
1. OcuHoBuble nonoxenust MKT.
2. MakpoCKONHUYECKHUE MapaMeTphl.
3. OcHoBHoe ypaBHeHue MKT.
4. YpaBHenus cocrosinus. [lonsitue naeanbHoro ra3a. ['a3oBbie 3aKOHBI.



o1

CMmech ueanbHbIX T'a30B.

6. Cpeansisi nymuHa cBOOOIHOTO Mpodera MoJekysl. DG (HEeKTUBHBINA AUAMETP MO-
JEKYJI.

7. Pabota pacmupenus raza. Gusnyueckuii CMbICI YHUBEPCAIbHON T'a30BOM MO-
CTOSTHHOM.

8. BuyTpenHss sHeprusi cuctemsl. Terora u padora.

9. BHyTpeHHss SHEpTUsi 0JHOATOMHOTO ra3a. CTeneHu cBOOOIbI MOJIEKY.

10. IlepBbIil 3aKOH TEPMOJUHAMUKYU U €r0 MPUMEHEHUE K U30XOPUUYECKOMY IPO-
eccy.

11.IlpuMeHeHue nepBoro 3akoHa TEPMOAMHAMUKH K M300apHUECKOMY U U30TEp-
MUYECKOMY Npolieccy. AnnadaTuuecKuii mpouecc.

12.06parumble u HeoOpaTuMBbIe nporiecchl. Kpyrosoit mporecc.

13.1uxn Kapuo. TepmoauHamuueckas 1iKaina TEMIEPATYP.

14.3uTponus. Bropoii 3aK0H TepMOJUHAMUKHY.

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

16.Da30BbIe Iepexoapl. M30TepMBbl pealbHOTO Ta3a.

17.BHyTpeHHSss1 SHEPTUS PEaTbHOTO rasa.

18.ABnenus nepenoca. uddysus.

19.TennonpoBOHOCTS.

20.Bs3k0cTh (BHYTpEHHEE TPECHHE).

KosnoxkBuym Ne 3
Pa3zges 3.9/1eKTpOoCcTATHKA
1. 3axon Kynona. [Ipuaensr npumenumoctu 3akoHa Kiona. Enununier nuzmepe-
HUS 3apsja.
2. Dnexktpuueckue mois. Hanpssk€HHOCTh 3IIeKTpUuyYecKoro mosis. EauHuIs u3-
MepeHHUs HanpsKEHHOCTU. [IpuHIMN Cyneprno3uiuu.
3. Ilorennuman snexTpuydeckoro mous. PazHocts motennuasnos. [loteniuman pe-
3yJAbTUpPYIOLIEro noJisd. EquHuiiel u3mepeHus.
CBsi3b OTEHIMAJIA C HAMIPSHXKEHHOCTHIO OIS,
Nupykuums snextprudeckoro noss. [ToTok anekTpuueckor nHaykiuu. Teopema
["aycca — Octporpaackoro.
6. ITone paBHOMEpHO 3apsHKCHHON O€3rpaHUYHOMN TIIIOCKOCTH.
7. DIEeKTpUUecKoe MoJie BOJU3H MOBEPXHOCTU 3apSKEHHOTO MPOBOTHUKA.
8. Tlose B mIOCKOM KOHIEHCATOPE.
9. Ilone cozmaBaeMoe paBHOMEPHO 3apsKEHHON C(HepUIECKO TOBEPXHOCTHIO.
10.TTone co3maBaeMoe PaBHOMEPHO 3apsHKEHHOW IMMIMHIPUYECKOW MOBEPXHO-
CTBIO.
11.2meKTpoéMKOCTh. EMKOCTB Mminockoro koHaeHcaTopa. EMkocTs cheprueckoro
KOHJIEHCaTopa.
12.CoenriHeHrE KOHIEHCATOPOB.
13.9Heprus anekTpudeckoro nojis. [ITOTHOCTh SHEPTUU ANEKTPUIECKOTO TOJIA.

o b

KossiokBuym Ne 4.,

Pa3znen 4. DjaeKTpoAMHAMMKA
1. DnexTpuyeckuil TOK, Cujaa TOKa U IMJIOTHOCTh TOKA.
2. DJ1C. 3akon Oma 11 IOJTHOM TICTIH.



w

3akonbl Kupxroda s pa3BeTBIEHHBIX LIETEH.

4. OCHOBHBIC 3aKOHBI JIEKTPUYECKOTO TOKA B KJIIACCHUECKOW TEOPUH BJIEKTPO-
MIPOBOTHOCTH METALIOB.

Pa6oTa BbIX0/1a SIEKTPOHOB U3 METAJIOB.

OCHOBBI 30HHOU TEOPUH TTPOBOIMMOCTH TBEPBIX TEIL.

[ToympoBoguuku. CoOCTBEHHAS U MPUMECHAS] TTPOBOJUMOCTH TTOIYITPOBO/I-
HUKOB.

8. DIeKTpOHHO-IBIPOYHBIN nepexo/1. [lomynpoBogHUKOBBIE TPUOOPHI.

9. Tpan3ucTOpHI.

10.OMuCCHOHHBIE SIBJICHUS U UX IPUMEHEHUE.

11.Vonun3anus ra3oB. HecaMmocTosATeIbHBIN Ta30BBIN pa3psi.
12.CamocTosiTenbHBIN ra30BbIN pa3psia U €0 TUIIHI.

N o O

KouokBuym Ne S.
Pazges 5 - 6. DuekTpoMarHeTu3m. JJIEKTPOMATHUTHBIC KOJIeOAHUS M
BOJIHBI.

MarauTHoe€ 1oJje U ero XapakTepUCTHKU.

JlelicTBrE MarHUTHOTO MOJIA Ha TOK. Cuna Amrmepa. 3akoH AMnepa.
Cuna Jlopenna.

MarauTHoe 1ose JBHKYIIErocs 3apsja.

3akon buo-Caapa-Jlamnacca.

Teopema ["aycca u1st MArHUTHOTO TTOJIAL.

SIBneHne >71eKTpOMarHuTHOW MHAYKIMU. 3akoH Dapanes — Makcgesa.
NunyktuBHOCTh. CaMOoMHAyKLMs. B3auMHast ”HAYKUUS.

. Tpanchopmarop. DHepruss MarHUTHOTO TOJISL.

10 Jua- u napamaraeTuku. GeppoMarHeTUKHA U UX CBOWCTBA.

11. CrobGoiHbIE KOJIeOaHUsI B KOJI€OATEILHOM KOHTYPE.
12.BbIHY X I€HHBIE 2JICKTPOMArHUTHBIE KOJICOaHMUS.

13.1lenn mepeMeHHOTO TOKA.

14.OnekTpoMarHiTHBIE BOJIHBL. Y paBHEHUs MakcBea.
15.I'enepanus 37€KTPOMArHUTHBIX BOJIH.

©CoNoRWNE

KossiokBuym Ne 6.
Paznen 7. 'eomerpuyeckasi 1 BOJTHOBAasl ONITUKA
CoBpeMeHHbIE MPEACTABICHUS O CBETE.
OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHKH.
BrIBO/1 3aKOHA TTPEIOMIICHUS CBETA.
Tounkue nun3b1. [locTpoeHne n300paxeHus NPEeAMETOB C IOMOIIIBIO JIUH3.
OcHoBHBIE (POTOMETPHUUECKUE BEIHMUUHBI.
KorepeHTHOCTP ¥ MOHOXPOMOTHYHOCTh CBETOBBIX BOJH. MHTepdepeHuus
CBETA.
7. Metonpl HaOIIOIeHNS] HTEP(EPEHIINH CBETA.
8. MntepdepeHuus cBeTa B TOHKUX TJICHKAX.
9. Ilpumenenue uHTEPHEPEHIIUHN.
10. Qudpaxuus ceera. [punnun I'toirenca-dpenens.
11.060cHOBaHKE NPSMOJIMHENHOCTH pacupocTpaHeHus cBeTa. 30Hbl Dpenens.

ook wnE



12. Tudpaxiust cBeTa OT OJHOM IICIIH.

13.Pa3pematomas criocoOHOCTh ONTHYECKUX MTPUOOPOB.
14.ludpakuroHHas pemerka.

15.lucnepcus cBera.

16.ITonspusanms ceeta. EcTecTBeHHBIN U MONAPU30BaHHBIN CBET.
17.ITonapusatopsl. 3akoH Mainroca.

18.Crioco6b!I osTyueHust OJASIPU30BAHHOTO CBETA.

KoasokBuym Ne 7

Pa3nea 8. KBantoBo-onTunueckue ABJIeHUSA
TemnoBoe uznyuenue. 3akon Kupxroda.

3aKOHBI U3JIyYEHUS CBETA.
doTtornekTpuueckuid 3O PeKT.
dopmyina DitHITelHa 11 BHENTHETo GhoTodddexra.
Macca u umnynbc GpoToHa.
Mopens atoma Pezepdopaa. [Toctynatet H.bopa.
Teopus cTpoenust atroMa Bogopoa 1o bopy.
Judpakuus mukpouyactull. Bonnst ne bpois.
CootHomenust HeonpeaeneHHocren ['eitzendepra.
10 BosHoBast GpyHKIMS U €€ CTaTUCTUYECKUM CMBICIL.
11.Ypasuenue lpeaunrepa.

oCcoNOOR~ODE

KosnoxkBuym Ne 8

Paznen 9. ®usuka s1pa U 3JiIeMEHTAPHBIX YaCTHII
OO6mue cBeneHust 00 aToMax U siApax.

Oueprus cBs3u. JlegekT maccol sapa.

EcTtecTBeHHas paAOaKTUBHOCTS. O, 3, Y — U3TyUYEHUS.
3aKOHBI PAIMOAKTUBHOTO pacnaja.

BpeMeHHbIe XapaKTepUCTUKHN paJuOaKTUBHOIO pacnaja.
N3mepenus paiuoaKTUBHOTO U3ITy4YECHHUS.

Snepnbie peakunn. IckyccTBEHHAs paguOaKTUBHOCTb.
[To3utpon. B* pacnaa. DIEKTPOHHBIN 3aXBar.

. Peaxkuus nenenus. Llennas peakuus.

10 S nepHsliil peakTop.

11.Peakuus cuntesa. TepmosinepHas peakuusi.

12. Tunel B3aUMOJCHCTBUS SJIEMEHTAPHBIX YACTHII.
13.OcHoBHBIC CBeZIeHUS 00 JIEMEHTAPHBIX YaCTHIIAX.

ocoNORODE

Kpurepuu ouieHKH O0TBETA CTYI€HTA OYHOH U 0YHO-3204HOH (POpPMBI
o0yueHusi Ha BONpoc kKoJutokBuyma Ne 1,2, 3 B 1 cemectpe
MakcuMalIbHOE KOJIMYECTBO OaJlJioB 3a mpu KouiokBuyMa B 1 cemectpe 10,
T.€. 32 KaXKJbII KOJUIOKBUYM MaKCHUMaJbHOE KOJMYECTBO OAJIOB cocTamiseT 3,34
Oasna.
MuHuMalIbHOE KOJTUYECTBO OAJIJIOB 3a Mmpu KOJIOKkBUYMa B 1 cemectpe 6, T.€.
3a KaXJIbIi KOJUIOKBUYM MUHUMAJIbHOE KOJIMYECTBO 0aJJIOB COCTABIISIET 2 DaJiia.
Pacnipenenennie 6anioB Ha KaxJA0M KOJUIOKBUYME 110 OUHON M OYHO-3a0YHOM
dbopme 00yueHus B 1 cemecTpe MpOUCXOIUT COTIIACHO CIEAYIONUM KPUTEPHUSIM:




Kpumepuu OUeHKU
omeema Ha KOJIIOKU-
yme ¢ 1 cemecmpe

0,58 <R < 0,67
OMAUYHO

0,49<R < 0,58
xopouto

0,4<R<0,49
y00871eme80-
PUMENbHO

R<04
Heyoose-
meopu-
MeNbHO

YpoBeHb YCBOEHUS Ma-
Tepuaga, INpPesyCMOT-
PEHHOTO IIPOrpaMMon

YpoBeHb 3HAKOMCTBA C
OCHOBHOM  JIUTEparTy-
pOH, Mpe1yCMOTPEHHOU
IpOrpaMMon

YpoBeHb 3HAKOMCTBA C
JTONOJIHUTEIHHOU JIUTE-

parypoit

YpoBeHb  pACKPBITHUS
MIPUYHUHHO-CIIE/ICTBEH-
HBIX CBSI3eH

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

Oomumit HHTEpBaJ
peiiTHHra CTyIeHTa 3a
OJIMH KOJIJIOKBUYM

B 1 cemecTpe

2,9<R<3,34

245<R<2)9

2<R<2/45

Kpurepuu oueHk# oTBeTa CTYACHTA OYHON U 0OYHO-3204HOM (GOpPMBbI

00y4eHUs Ha Bompoc ko/LiokBuyma Ne 4,5, 6,7, 8 Bo 2 cemecTpe

MakcuMaabHOE KOJMYECTBO OAJVIOB 3a msAmb KOJJIOKBHYMOB BO 2 CEMECTPE

15, T.e. 3a KaX Bl KOJUIOKBUYM MaKCHUMAaJIbHOE KOJIMYECTBO OaiioB coctapiseT 3,0
OaJuia.

MuHHMaAJIbHOE KOJHMYECTBO 0AJIJIOB 34 HAMb KOJJIOKBHYMOB BO 2 CEMECTPE

10, T.e. 3a KaX/blil KOJUJIOKBUYM MHUHUMAJIBHOE KOJIMYECTBO OAJIOB COCTABIISIET 2
oaJjiia.

Pacnpenenenue 0anioB Ha KaXK10M KOJUIOKBUYME 110 OYHOU M OYHO-3a0YHOMU
dhopme 00yueHust BO 2 ceMECTpe MPOUCXOIUT COTIIACHO CIEAYIONTUM KPUTEPUSIM:

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

omeema HA KOANOKEU- | OMAUUHO Xopouio y00871em80- Heyoose-

yme 60 2 cemecmpe pumenbHo meopu-
menvbHo

YpoBeHb YCBOCHUS Ma-
Tepuana, MperycMOT-
PEHHOTO IIPOrpaMMoit




YpoBEeHb 3HAKOMCTBA C
OCHOBHOW  JIUTEpaTy-
pOH, MPEeTYCMOTPEHHOU
MPOrPaMMOit

YpoBEeHb 3HAKOMCTBA C
JIOTIOTHUTEIBHON JIUTE-

paTypoi

YpoBeHb  pacKpBITHS
MPUYUHHO-CIIEJCTBEH-
HEIX CBS3€El

OTBeTsl Ha BOIIPOCHI:
MIOJIHOTa, ApryMEHTH-
POBaHHOCTh, YOEXIIEH-
HOCTb, YMEHHE UCIIOJIb-
30BaTh ~ OTBETHl  HA
BONpOCHl s Oonee
MOJTHOTO  PACKPBITHA
coJiepKaHus BOIpoca

Oo0mmit HHTEpBaJ
peiiTHHra CTyIeHTa 3a
OJIMH KOJLIOKBUYM

BO 2 cemecTpe

2,65<R<3,0

23<R<2,65

20<R<23

R<2

MuHucTepCTBO HAYKH U BBICIIEro oOpasoBaHust Poccuiickoit deneparuu
HuxHekaMCKui XUMUKO-TEXHOJIOTUIECKUNA MHCTUTYT ((prsinain)

BBICIIIETO OOpa30BaHUS

@Daxyremem MexaHUYECKUU

Kageopa Hukn buznko—MaTeMaTHueCKuX TUCIUTIINH

beneparTbHOTO TOCYAapPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS

«Ka3aHCkuil HallMOHAIBHBIA UCCIEN0BATEIILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET»




Hanpasnenue noarorosku: 20.03.01 TexHocdhepHas 6€301acHOCTb
(k00 u Haumenoganue)

HpO(bPIJIB/HpOFpaMMa: be30onacHOCTh TEXHOIOTMYECKUX IPOLIECCOB M IIPOU3BOJICTB

KoMmuiekT 3aganuii AJ151 BHINOJIHEHUSI pacyeTHOH padoTsl Ne 1
110 0YHOM, 04YHO-32049HOM (popMe 00yUeHUs
no gucnuiuinae Pusuka

Pa3nen 1 Puszuyeckrie OCHOBbI MEXAHUKH

3agauda 1. JIBe npsimMbie JOPOTH MEPECEKAOTCA MO yrioM o. [1o HuM K nepe-
KpPECTKY MPUOIMKAIOTCS BA aBTOMOOUIISA: TPY30BUK CO CKOPOCTBIO Vi M JIETKOBOM
aBTOMOOUJIb CO CKOPOCTHIO V2. C MaTpyibHOTO BEPTOJIETa 3aMETUIIH, YTO B HEKOTO-
pBIi MOMEHT BpEMEHH I'PY30BUK HAXOAMWIICA HAa paccTosiHuu L1, a terkoBoit aBToMo-
owib Ha paccTosHuM Ly ot nmepekpectka. TpeOyeTcss OTBETUTH HA BOIPOCHI:

a) Bo3MOHO 71 CTOJTKHOBEHHE MAllluH?

0) KakoBo MUHMMAaIbHOE pAacCTOSTHUE, HA KOTOPOE COMMKAIOTCS MAIIUHbI, U
KOTJ1a 3TO COJIMKEHUE MPOU30MIeT?

B) KAKOBa CKOPOCTh aBTOMOOMJIEH B CHCTEME OTCUETA, JIBHKYIIEICS BMECTE
C BEPTOJIETOM, €CIIU BEPTOJIET JIETUT CO CKOPOCTHIO V HABCTPEUY ... AaBTOMOOMIIIO?

Tabmuma 1.1 (x 3agagam 1.1.1 —1.1.30)

Howmep o’ V1, KM/4 V2, KM/4 Lim Lo, M V, KM/4
3aJa9u
111 60 54 72 500 1000 216 JISTKOBOMY
112 45 54 72 750 1000 190 JIETKOBOMY
1.1.3 60 54 72 500 750 216 TPy30BOMY
114 30 54 90 600 1200 288 IPy30BOMY
1.15 30 54 72 500 1000 216 IPy30BOMY
1.1.6 45 36 72 750 1000 190 JISTKOBOMY
1.1.7 90 54 72 500 1100 288 JIETKOBOMY
1.1.8 60 36 72 500 750 216 TPy30BOMY
1.1.9 30 54 72 500 1000 216 IPy30BOMY
1.1.10 45 54 90 750 1000 190 JISTKOBOMY
1.1.11 90 54 72 500 750 216 TpPy30BOMY
1.1.12 30 36 54 600 1200 288 TPy30BOMY
1.1.13 30 54 72 750 1000 216 JIETKOBOMY
1.1.14 45 36 72 400 800 190 JISTKOBOMY
1.1.15 90 54 72 600 1100 288 JISTKOBOMY
1.1.16 60 36 72 500 750 216 Ipy30BOMY
1.1.17 60 54 90 300 600 240 JIETKOBOMY
1.1.18 45 36 72 600 1000 190 JIETKOBOMY
1.1.19 60 54 90 500 900 216 IPy30BOMY
1.1.20 30 54 90 600 1000 240 IPy30BOMY
1.1.21 45 54 72 600 1000 216 JIETKOBOMY
1.1.22 90 54 72 500 750 216 JIETKOBOMY
1.1.23 60 54 72 750 1200 190 IPy30BOMY
1.1.24 30 54 72 500 1000 216 IPy30BOMY
1.1.25 45 54 72 500 800 288 JISTKOBOMY
1.1.26 90 36 90 500 1100 216 Ipy30BOMY
1.1.27 30 54 72 750 750 190 Tpy30BOMY
1.1.28 30 36 54 500 600 288 JISTKOBOMY
1.1.29 45 54 72 600 1000 216 JISTKOBOMY
1.1.30 90 54 72 750 900 240 JIETKOBOMY




3amaua 2. OMHOPOIHBIN IIap MacChl M CKaThiBaeTCs 0€3 CKONBKEHHS TI0
HAKJIOHHOM IUIOCKOCTH, COCTABIISIFOIIEN YroJl o ¢ ropu3oHTOM. Hantu:

a) YCKOpEHUE IIEHTpa 11apa;

0) 3HayeHue Kod(pduIeHTa TPEHUS L, IPU KOTOPOM CKOJIBXKEHHUS HEe OyeT;

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

Tabauma 1.2 (x 3agavam 1.2.1 —1.2.30)

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

3anauda 3. 3aKOH JBMKEHUS IPy3UKa, IPUKPEIUICHHOTO K MPYKHUHE, B OTCYT-
CTBHUH 3aTyxaHus uMmeeT Bua X (1) = Xo Sin (Wt + @),

['me Xo - ammuTyaa konebanus, W — MUKJINYECKasi 4acToTa, (o — HaYaJIbHas
daza.

OnpenenuTh HAYATBFHYIO KOOPAWHATY, HadajdbHbICe U MaKCUMAaJIbHBIC 3HaUe-
HUSI CKOPOCTU M YCKOpeHHs rpy3uka. [locTpouth rpaduku 3aBUCHMOCTH KOOPIH-
HAThI, CKOPOCTH U YCKOPEHUS OT BPEMEHHU.

Tabmuma 1.3 (x 3amavam 1.3.1 — 1.3.30)

Homep \ X0, M | W, paji/c | Po |




3aga4u

13.1 0,05 6,28 n/2
1.3.2 0,02 3,14 n/2
1.3.3 0,03 6,28 n/4
134 0,01 1,57 0
1.3.5 0,04 4,71 n/6
1.3.6 0,06 7,85 n/3
1.3.7 0,07 6,28 T
1.3.8 0,08 3,14 3n/2
1.3.9 0,045 6,28 n/2
1.3.10 0,055 1,57 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 n/3
1.3.15 0,04 6,28 T
1.3.16 0,06 1,57 3n/2
1.3.17 0,07 4,71 /2
1.3.18 0,08 7,85 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 w/2
1.3.26 0,06 3,14 n/4
1.3.27 0,07 6,28 0
1.3.28 0,08 1,57 n/6
1.3.29 0,045 4,71 n/3
1.3.30 0,055 7,85 T




KommuiekT 3aannii 1J1s1 BHITIOJIHEHUSI PACYETHON padoThl Ne 2
110 OYHOM, 0YHO-3204HOI (popMe 00yUeHusI
no agucnuiuinae Pusuka

Pasnen 2. MonekynspHas Gu3nka 1 TepMOIUHAMUKA

3anaya 1. B cocyne o0beMom V HaxoauTcs L MOJb raza npu HOpMaabHOM
naBieHud. Bo cKoJbKO pa3 Ha/lO0 yBEIUYUTH TEMIEpaTypy, YTOObI 1aBICHUE yBEIH-
quI0Ch B N pa3? CpaBHUTH € pe3yabTaTaMHU JUIsl HCAIBHOTO Ta3a.

Tabmuma 2.1 (x 3agauam 2.1.1 — 2.1.30)

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

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



Tabmuma 2.2 (x 3agauam 2.2.1 — 2.2.30)

Howmep I'a3 m, T AT, K M, xr S, cm® p, klla
3a7a4u
2.2.1 azoTr 1 10 1 10 100
2.2.2 BOZIOPO/T 1 15 0,5 15 80
2.2.3 renui 2 20 15 20 120
2.2.4 aprox 3 25 2 25 110
2.2.5 a3or 4 5 2,5 10 90
2.2.6 KHCJIOPO/T 1,5 10 3 15 130
2.2.7 OKHCB yriiepoaa 2 15 1 20 100
2.2.8 JIBYOKHUCH yIepoja 5 20 0,5 25 80
2.29 BOJISTHOU TIap 2,5 25 15 10 120
2.2.10 MeTaH 3,5 5 2 15 110
2.2.11 BOJIOPOJ 1 10 25 20 90
2.2.12 rejaIni 1 15 3 25 130
2.2.13 aproH 2 20 1 10 100
2.2.14 a3or 3 25 0,5 15 80
2.2.15 KHCJIOPO/T 4 5 1,5 20 120
2.2.16 OKHCBH yriepozaa 1,5 10 2 25 110
2.2.17 | nByOKHCH yriepona 2 15 2,5 10 90
2.2.18 BOJISTHOM T1ap 5 20 3 15 130
2.2.19 MeETaH 2,5 25 1 20 100
2.2.20 BOJIOPOJ 3,5 5 0,5 25 80
2.2.21 ey 1 10 15 10 120
2.2.22 aproH 1 15 2 15 110
2.2.23 a3oT 2 20 2,5 20 90
2.2.24 KHCIIOPOJT 3 25 3 25 130
2.2.25 OKHCB YIiIepozaa 4 5 1 10 100
2.2.26 | nOBYOKHCH yriepona 1,5 10 0,5 15 80
2.2.27 BOJITHOM ap 2 15 15 20 120
2.2.28 MeTaH 5 20 2 25 110
2.2.29 BOJIOPOJ, 2,5 25 2,5 10 90
2.2.30 renui 3,5 5 3 15 130

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

Pasznea 3. DiiekTpocTaTuka

3amaua 1. Ha puc.] noka3zaHbl TOUKH, PAaCHOJIOKEHHBIE B y3JIaX PEIIETKU C
sueiikor B (hopme kBagpara co ctopoHor @ = 0,1 M. B HEKOTOpHIX y37aX pPErIeTKH
pacnosoXkeHbl ToueuHble 3apsaabl Q1, .... Qg, BEIUYMHBI KOTOPHIX C Pa3MEPHOCTHIO
K (1 5Kn = 10 ®° Kn) ykasans! B Tabmune 1. B ocTanbHBIX y3/1ax 3apsabl OTCYT-
CTBYIOT. Onpefiennure HanpsLKEHHOCTh M OTEHIMAI 3JIEKTPUYECKOTO MOJIS B TOUKE,
yKa3aHHOH B MocjenHeM cTojoue tabnuipl. Crenaiite cxeMaTUuecKuii puCyHOK JIU-
HUW HANPSKEHHOCTH JJIEKTPUYECKOTO T0JI 3aJaHHOM CUCTEMBI 3apsi0B.

17 16 15 14 13



18 5 4 3 12

9 6 12 1

20 7 8 9 10

210 22 23 24 25

Puc.1

Ta6auma 3.1 (kx 3agauam 3.1.1 — 3.1.30)
Ho- Beau4uHebl 3apsaa0B
u Q Q2 Qs Q4 Qs Qs Qr

3.1.1 +1 +1
3.1.2 +2 -1 -1
3.13 +2 1 1
3.1.4 +3 -1 -1 -1
3.1.5 -1 -1
3.16 +1 +1 -2
3.1.7 +1 -2 +1
3.1.8 +3 -1 -1 -1
3.1.9 -1 +1
3.1.10 +1 -2 +1
3.1.11 +1 +1 -1 -1
3.1.12 +1 -2 +1
3.1.13 +1 +1 -1 -1 -1 +1
3.1.14 +1 -1
3.1.15 +1 -2
3.1.16 +1 +1 -1 -1
3.1.17 -1 +1 +1
3.1.18 -1 +2 -1
3.1.19 +1 +1 -1 -1
3.1.20 -1 +1
3.1.21 +2 +2 -2
3.1.22 +2 -1 -1
3.1.23 -2 +1 +1
3.1.24 -1 -1
3.1.25 +3 -1 -1
3.1.26 -1 +2 +1 -3
3.1.27 +2 -1 -1
3.1.28 -1 +3
3.1.29 +1 -2 +3
3.1.30 -1 +2 -1

3anaua 2. PaBHomepHo 3apspkenHas chepa paauyca Ri okpykeHa cioem Tu-
AJIEKTPHKA, BHEIIIHUIN paauyc KoToporo Ry . 3apsa chepsl paBeH Q, qudiekTpudeckas
MIPOHUIIAEMOCTh MaTepuaia cios €. HapucoaTts rpaduk 3aBUCUMOCTH HAPSKEHHO-
CTH ¥ MOTEHIMANA DJICKTPUIECKOTO TIOJISI OT PACCTOSIHUS JI0 TIEHTPpa c(hephbl U BHIYHC-
JIUTh MMOBEPXHOCTHYIO IJIOTHOCTD 3apsijia TUAJIEKTPUKA.

Ta6auma 3.2 (k 3agauam 3.2.1 — 3.2.30)

Homep 3anauu R1, cm R2, 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
3.2.9 25 30 -10 2,5
3.2.10 5 25 -10 9
3211 5 30 20 1
3.2.12 25 40 -20 5
3.2.13 10 20 -20 4
3.2.14 15 25 20 7
3.2.15 20 30 20 2,7
3.2.16 25 40 10 3
3.2.17 30 40 20 10
3.2.18 35 45 20 8
3.2.19 10 30 -10 2,5
3.2.20 15 40 10 9
3221 20 35 10 1
3.2.22 15 25 10 5
3.2.23 30 35 -10 4
3.2.24 25 40 -10 7
3.2.25 5 10 -10 2,7
3.2.26 5 15 20 3
3.2.27 10 15 -20 10
3.2.28 10 20 -20 8
3.2.29 20 25 20 2,5
3.2.30 25 35 20 9

KommuiekT 3agaHuii 11l BHINOJTHEHUS PacyeTHOM padoThl Ne 4

110 OYHOM, 04HO0-32049HOI (popMe 00yUeHUH

o aucrmiinae Pusuka
Pa3nen 4. DnexTpoguHAMHUKA

3anava 1. Ot UCTOYHMKA, PA3HOCTh MOTEHLIUATIOB Ha KjeMMax koToporo Uy,
TpeOyeTcs nepeaarb MOIHOCTh P Ha paccrosHue L. Jlonmyctumas «oteps» Hanpsi-
KEHHs B mpoBoAax N. PaccuuraliTe MUHMMAaJIbHOE CEUYEHUE S MEIHOTO0 IPOBOAA,
IPUTOJHOM JJIS1 3TOU LIETIH.

Ta6auna 4.1 (k 3agauam 4.1.1 — 4.1.30)

Homep Uo, kB P, MBT L, km n, %
3a/a4m
4.1.1 100 5 5 1
4.1.2 200 3 6 2
4.1.3 300 6 10 3
4.1.4 150 10 3 1,5
4.1.5 250 4 7 2,5
4.1.6 100 7 4 0,75
4.1.7 200 8 8 1
4.1.8 300 9 9 2
4.1.9 150 2 5 3
4.1.10 250 5 6 1,5
4111 100 3 10 2,5




4.1.12 200 6 3 0,75
4.1.13 300 10 7 1
4.1.14 150 4 4 2
4.1.15 250 7 8 3
4.1.16 100 8 9 15
4.1.17 200 9 5 2,5
4.1.18 300 2 6 0,75
4.1.19 150 5 10 1
4.1.20 250 3 3 2
4.1.21 100 6 / 3
4.1.22 200 10 4 15
4.1.23 300 4 8 2,5
4.1.24 150 7 9 0,75
4.1.25 250 8 5 1
4.1.26 100 9 6 2
4.1.27 200 2 10 3
4.1.28 300 5 3 15
4.1.29 150 6 7 2,5
4.1.30 250 4 5 0,75

3agava 2. C kakuM K03 QUITMEHTOM MOJIE3HOTO IEUCTBUS pabOTaeT CBUHILO-
BB akkymyJaTop, 9JIC xoToporo U, eciym BO BHEIIHEW LENH CONPOTHUBICHUEM
Ruzet tok | 7 Kakyto MakcuManbHy0 TOJIE3HYIO MOIIHOCTh MOXKET J1aTh aKKyMYJIsi-
TOp BO BHemHen nenu? Kak npu atom nzmenurcs ero KI1/1?

Ta6auna 4.2 (x 3agauam 4.2.1 — 4.2.30)

Homep U B R, Om I, A
3aJa4u
4.2.1 2,15 0,25 5
4.2.2 2,1 0,2 4
4.2.3 19 0,18 6
4.2.4 2,4 0,3 4,5
4.2.5 2,0 0,4 3,8
4.2.6 1,8 0,15 55
4.2.7 1,75 0,23 4,3
4.2.8 2,10 0,30 4,8
4.2.9 2,25 0,17 58
4.2.10 2,0 0,28 4,1
4211 1,95 0,25 4,2
4212 1,85 0,2 54
4.2.13 2,30 0,18 57
4.2.14 2,15 0,3 5
4.2.15 2,1 0,4 4
4.2.16 1,9 0,15 6
4.2.17 2,4 0,23 4,5
4.2.18 2,0 0,30 3,8
4.2.19 1,8 0,17 55
4.2.20 1,75 0,28 4,3




4.2.21 2,10 0,23 4,8
4.2.22 2,25 0,30 5,8
4.2.23 2,0 0,17 4,1
4.2.24 1,95 0,28 4,2
4.2.25 1,85 0,25 54
4.2.27 1,65 0,18 5,7
4.2.28 1,87 0,3 5,6
4.2.29 2,12 0,4 4,6
4.2.30 2,18 0,15 4,7

KommuiekT 3aqanuii 11l BLINOJHEHUS PACYeTHOM padoThl Ne 5§

110 0YHOM, 04YHO-32049HOM (popMe 00yUeHUs
no gucnuiuinae Pusuka

Pasneu 5. DjaeKkTpoMarHeTu3m

3amava 1. Yactuma maccel M ¢ 3apsioM (] BIETAET B INIOCKUI KOHJIEHCATOP
JUIMHBL L ToJl yriioM o K MJIOCKOCTH IUIACTHH, a BhUIETAET MoJ yriaoMm f . Haiitu
MEePBOHAYATIbHYIO KHHETUYECKYIO SHEPTHI0 YacTUIlbl Wy, eclii Hanps>KeHHOCTD JJIeK-
TPUYECKOTO MOJI BHYTPU KOHAEHCaTopa E.

Ta6aunma 5.1 (k 3agauam 5.1.1 — 5.1.30)

Homep m, mr g, HKn L, cm a,° p,° E, xB/m
3aga4n
511 1 1 5 /3 /4 1
512 2 3 6 /4 /6 2
5.1.3 3 2 4 /3 /6 10
5.14 0,5 -1 3 n/3 /4 3
5.15 4 -2 7 /4 /6 5
5.1.6 5 -3 5 /3 /6 7
5.1.7 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 5,5 9 7 /3 /4 1
5.1.11 10 10 5 /4 /6 1
5.1.12 7 6 6 n/3 /6 2
5.1.13 6 7 4 /3 /4 10
5.1.14 8 9 3 /4 /6 3
5.1.15 9 -10 7 /3 /6 5
5.1.16 1 1 5 /3 /4 7
5.1.17 2 3 6 /4 /6 6
5.1.18 3 2 4 /3 /6 3
5.1.19 0,5 -1 3 /3 /4 1
5.1.20 4 -2 7 /4 /6 1
5.1.21 5 -3 5 /3 /6 4
5.1.22 15 5 6 /3 /4 8
5.1.23 2,5 8 4 /4 /6 9
5.1.24 3,5 4 3 /3 /6 2,5
5.1.25 55 9 7 n/3 /4 15
5.1.26 10 10 5 n /4 /6 2
5.1.27 7 6 6 n/3 /6 3
5.1.28 6 7 4 /3 /4 10




5.1.29

/4

/6

5.1.30

-10

/3

/6

3agaya 2. DIEKTPOH JABMXKETCS B OJHOPOJAHOM MAarHUTHOM IIOJIE€ C UHAYK-
en B Tak, 4TO BEKTOp €r0 CKOPOCTH, PABHOM 0, COCTABIISIET C HAIPABICHUEM BEK-
TOpa UHAYKIMU MAarHUTHOTO NOJIA yroa ¢. ONpeaenuTs paanyc 1 ar BAHTOBOM JIH-
HUU, TI0O KOTOPOU OYyJIeT ABUTAThCS JIEKTPOH.

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
522 0,03 10 n /4
5.2.3 0,02 1 n/6
5.24 0,05 5 n/3
525 0,04 9 n /4
5.2.6 0,01 4 n /6
5.2.7 0,03 3 n/3
5.2.8 0,02 7 n /4
5.2.9 0,05 6 n/3
5.2.10 0,04 8 n/6
5.2.11 0,01 2 n /4
5.2.12 0,03 10 n/3
5.2.13 0,02 1 n/3
5.2.14 0,05 5 n /4
5.2.15 0,04 9 n /6
5.2.16 0,01 4 n/3
5.2.17 0,03 3 n /4
5.2.18 0,02 7 n/3
5.2.19 0,05 6 n/3
5.2.20 0,04 8 n /4
5221 0,01 2 n/3
5.2.22 0,03 10 n /6
5.2.23 0,02 1 n /4
5.2.24 0,05 5 n /4
5.2.25 0,04 9 n/3
5.2.26 0,01 4 n /4
5.2.27 0,03 3 n/3
5.2.28 0,02 7 n /6
5.2.29 0,05 6 n /4
5.2.30 0,04 8 n/3

Kputepumn onenku pacuernnix pador Ne 1, 2, 3 B 1 ceMecTpe 1o 04HOii,

MakcuMalIbHOE KOJUYECTBO OAJIOB 34 TPHU pacuyeTHbIE padoThl B 1 ceMecTpe

0YHO-32049HOM (popMe 00yUeHUsA

15 0aJ1,10B:

5 6ansoB 3a MEepPBYIO pacYETHYIO paldoTYy,




5 0aJIoB 3a BTOPYIO pacueTHYIO paboTy,

5 6aIoB 3a TPETHIO PacUETHYIO paboTy,

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

[Ipu omenke pacdeTHO-Tpaduueckux pabOT IeIecoo0pa3HO PYKOBOICTBO-
BaThCS CIEAYIOMUMU KPUTEPUIMHU OIICHKU 3HAHUH MO (U3HKE, YIUTHIBAS JOMYIICH-
HbIE CTYJCHTaMU OIIMOKU U HEJOYETHI.

I'pyovimu SBISIOTCS OMIMOKU, CBUAETENBCTBYIONINE, YTO CTYACHT: HE YCBOMWII
OCHOBHbIE (PU3NYECKHE TEOPUU U 3aKOHBI MJIM HE YMEET MPUMEHSTh UX IIPH PEIICHUN
3aJlay pa3IMYHbIX TUIIOB; HE 3HAET (HOPMYJ, IPaPUKOB, CXEM WM HE YMEET MpuMe-
HSATh UX K PEIICHUSIM 3a/1ay; HE 3HACT €IUHUIl (PU3NUECKUX BEJIUYUH WM HE YMEET
M0JIb30BATHCSL UMU; K TPYOBIM OLIMOKAaM OTHOCSITCS TaKKe HEMPaBMWIHHO cHopMyIu-
pPOBaHHBIE BOIIPOCHI 3314 WJIM HEBEPHbIE OOBACHEHUS X0Jla €€ PELIECHUs], HE3HAHNE
IIPUEMOB PEIICHHS 3a]1ay, a TAK)Ke OIIHUOKH, CBUAETEIbCTBYIOIINE O HENPABUIBHOM
NOHMMAaHUM YCJIOBHS 3aJJa4l WM UCTOJIKOBaHMS pelieHus. Kaxnaas rpyoas ommOka
OLIeHUBaeTCs Munyc I oann.

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

K neoouemam OTHOCATCA: HEPALMOHAJIBHBIE 3aIIMCHU IIPU BBIYHCIICHUSAX, HEpa-
LIMOHAJIbHBIE ITPUEMbI BBIUNCICHUN, TPe0Opa30BaHUi U pELICHUN 3a/1a4; OTJCIIbHbIC
HOTPEIIHOCTU B (DOPMYJIUPOBKE OTBETA; OT/EIbHbIC OIIMOKHM BBIYMCIUTEIBHOTO Xa-
pakTepa; HEOpEKHOE BBITIOJHEHUE 3aMucel, yepTexeid, cxeM, rpaduxoB. Kax bt
HenoveT oneHuBaercs munyc 0,25 6anna

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

4,0 <R < 5,0 6anaa ecnu CTYyIEHT BBITIOJHUAI PabOTy MOJHOCTHIO 0€3 OMMOO0K
¥ HEJIOUETOB WJIM MIPH BBIMOJIHEHUH Pa0OTHI MOJHOCTHIO 0€3 OMMOOK W HEI0UETOB,
HO MPU HAJIMYKUK HE O0Jiee OHOM HE aKKypaTHOM 3aIluCH.

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

2,5 <R < 3,0 6ansa cTaBuTCS B TOM CiIydae, €CJIU CTYACHT MPaBHIbHO BbIMOJ-
HUJI HEe MeHee 2/3 Bceil paboThl WK TOMYCTHII: HE 0osiee OHON rpy0oi ONTMOKH H
JIByX HEJI0UETOB, WU HE OoJiee OHOU TpyOOol M OAHON HErpyOO ONMMOKHU, WIIN HE
Oosee IBYX-TpeX HErpyObIX OMIMOOK, HJIM OJITHY HErpyOyIO OIIMOKY U TPH HEJ0UETa.

R<2,5 0ansma craBUTCS, KOTJla YHCIO OIMMUOOK M HEIOYETOB MPEBOCXOJIUT
HOpPMY, TIPU KOTOPOM MOXET ObITh BHICTABIICHA OILIEHKA «3», WIH €CIU MPaBUIBHO
BBITIOJIHEHO MeHee 2/3 Bceil paboThI.

Kpurepuu oneHku pacueTHoii padoTsl Ne 4, 5 Bo 2 cemecTpe 10 04HOI,
0YHO-3204HOI popme 00yueHHsI



MaxkcumanbHOe KOJIMYeCTBO OaJIJIOB 3a JIBE pacueTHbIe pabOThI BO 2 ceMecTpe
8 0aJ10B:

4 Ganna 3a IEPBYIO pacueTHyI0 paboTy,

4 Gana 3a BTOPYIO pacyeTHYIO padoTy.

MuHnuManbHOe KOJTMYECTBO OAJJIOB 3a JIBE pacueTHBIC pabOThI BO 2 CEMecTpe
4 6aJa.

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

I'pyovimu SBISIOTCS OMIMOKU, CBUAETENBCTBYIONINE, YTO CTYACHT: HE YCBOMWII
OCHOBHbIE (PU3MUYECKHE TEOPUU U 3aKOHBI UJIM HE YMEET MPUMEHATH UX MIPHU PEIICHUU
3aJlay pa3IMYHbIX TUIIOB; HE 3HAET (HOpMYJ, IpadHUKOB, CXEM UM HE YMEET IpUMe-
HSTh X K PEIICHUSIM 3a/1ay; HE 3HACT €IUHUI (PU3MUECKUX BEJIMYUH WM HE YMEET
M0JIb30BATHCS UMU; K TPYOBIM OLIMOKAaM OTHOCSITCS TAKXKE HEMPABUIBHO CHOpPMYJIIU-
pOBaHHBIE BOIIPOCHI 33]]a4M WJIM HEBEPHBIE OOBSICHEHMS X0/1a €€ PEIICHHUS], HE3HAHUE
IIPUEMOB PEIICHMS 3a]1ay, a TAK)Ke OIIHUOKH, CBUAETEIbCTBYIOIINE O HENPABUIBHOM
NOHMMAHUM YCJIOBHS 3aJ]a4l WM UCTOJIKOBaHMS pelieHus. Kaxaas rpyoas ommOka
otieHuBaeTcst munyc 0,7 o6an.

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

K neoouemam OTHOCSTCA: HEpallMOHAIIbHBIE 3aMMCHU MPU BBIYUCIECHUAX, HEPA-
[IMOHAJIbHBIC TIPUEMBI BBIYUCIICHUH, MPe0Opa3oBaHUil M peIIeHUH 3a/1a4; OTICTbHbIC
MOTPENTHOCTU B (POPMYIUPOBKE OTBETA; OT/AEIbHbBIC OMIMOKN BHIYMCIUTEILHOTO Xa-
pakTepa; HEOpEKHOE BBITIOJHEHUE 3aMucel, yepTexeid, cxeM, rpaduxoB. Kax bt
HEJI0YeT olleHuBaetcs munyc 0,25 banna

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

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

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

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

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




MuHucTepCTBO HAyKH U BhICIIEro 0OpasoBaHust Poccuiickoit deneparuu
HuxHekaMCKUl XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prsinan)
(enepanbHOro rocyJapcTBEHHOTO OFO/I)KETHOTO 00pa30BaTEIbHOIO YUPEKICHHUS
BBICIIIETO OOpa30BaHUS
«Ka3aHCKui HallMOHAJIBHBIN UCCIIE0BATEbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET»

Dakynrbmem MexaHUYECKUN

Kagheopa llukn husnko—MareMaTHUECKUX JIUCIUILINH

Hanpasnenue noarorosku: 20.03.01 TexHocdepHast 0€30MacHOCTh

(k00 u HaumeHo8aHUE)
[Tpoduns/mporpamMma: be30macHOCTb TEXHOIOTHISCKUX POIIECCOB U IPOU3BOJICTB
CamocrosiTesibHasA padoTa CTyICHTOB

10 ANCHUIIIINHC !hI/ISI/IKa

Hepequb TEeM IJIA KOHCIIEKTOB

Pa3gen 1. Pusnyeckrue 0CHOBEI MEXAaHUKH

1. Pensmusucmckas Mmexanuxa

Pasznea 2. MosiekyagapHas GU3HMKa U TEPMOIUHAMUKA.

2. Aenenus nepenoca: ouggysus, menionpo8ooHoCmy, 8513KOCHb.



Pa3nea 3. DiekTpocTaTHKA

3. Ceecnemosnekmpuxu.

Pa3nea 4. DinexTpoarnHaMUKa

[To nanHOMY pa3zeny KOHCIEKT HE MPEyCMOTPEH.

Pa3gea 5. DiaekTpoMarHeTu3m

4. Maenummuvie nons corenouda u mopouod.

Pasnea 6. DieKTpoMarHuTHLIE KOJIEOAHUS U BOJIHBI

5. Peszonanc nanpsowcenuil. Pe3onanc moxos.

Pasnea 7. I 'eomeTprueckas U BOJHOBAs ONTHKA

6. Ilonamue o conoepaghuu.

Pasznea 8. KBaHTOBO-OIITHUECKHE ABICHUS.

7. Onmuueckue K8aHmogwle ceHepamopul.

Pasnen 9. ®usuka si1pa u 2JIEMEHTApHBIX YaCTHIL.

8. Ilepcnexmusvr pazeumus sdeproii snepeemuxu. IIpobrema ynpasisemvlx mepmosoep-
HBIX peakyuli.

KOHCHIEKTBI BBITIOIHAIOTCS MHCBbMEHHO B CIIEIIUAIBHBIX TETPAIAX sl CAMOCTO-
ATEILHON pabOTHI CTYJIEHTOB.

Kpurepuu onenuBanus koncnekros CPC
1 cemecmp
OUHAS, OYHO-3A04HAs hopma
MakcuMaJIbHOE KOJIMYECTBO OaJlIOB 3a KOHCIIEKTHI MO mpem pasjaeinam No
1.2.3 B 1 ceMecTpe 10 OYHOM, OYHO-3204YHOH (hopMe oOyUueHHsd 5 0aJLJI0B, T.€. 3a
Ka)XJI0€ TOJIHOE PACKpPBITHE TEMbl MaKCHMAaJIbHOE KOJHMYECTBO OAajlJIOB COCTABISACT
1,67 Gamna.

MuUHMMAIBLHOE KOJIMYECTBO OaJNIOB 33 KOHCIICKTHI 110 mpem pasjieliaM
Nel,2.3 B 1 cemecTpe o OYHOM, 0YHO-3a09HOM (hopMe oOyueHus 3 6aJjuia, T.e. 3a
KaXIbIM KOHCIIEKT MUHHUMAIbHOE KOJINYECTBO OautoB cocTasisaeT 1,0 Gam.

J11s1 Toro 94ToOBI KOHCIIEKT CUMTAJICS CIAaHHBIM, HCOOXOAMMO HAIMCaTh €r0 Ha
1,0 6annoB u Beie. [Ipyu MOBTOPHOM NEpenUChIBAHUM KOHCIIEKTa B UTOTOBBIN peii-
THUHT UJET CPEAHUI OajlT IO BCEM IOIBITKAM.

1 cemecmp
3a04Has popma

MakcHuMaJIbHOE KOJMYECTBO OaIOB 3a KOHCIIEKTHI IO mpem pasjaeinam No
1.2.3 B 1 cemectpe o 3a04H0i hopMe 00yueHus 15 6aJJI0B, T.€. 32 KaXKI0€ [MOJTHOE
pPacKpbITHE TEMbl MAKCUMAJIBHOE KOJMYECTBO OAJIIOB COCTABIsET S Oasa.




MuHUMaJIFHOE KOJIMYECTBO 0aJIJIOB 3a KOHCIIEKTHI 110 mpem pazaeiiaM Nel.2.3
B 1 cemecTpe 1o 3a04HOM hopMme 00yueHus 9 0ajiia, T.€. 3a KaXKIbIi KOHCIIEKT MU-
HUMaJILHOE KOJIMYECTBO O0aiu10B cocTtasiisier 3,0 Oasmt.

JI71s TOro 9T00BI KOHCIIEKT CUMTAJICS CAAHHBIM, HECOOXOIMMO HAIIUCATh €ro Ha
1,0 6am0B u BbImie. [Ipy MOBTOPHOM MepenuCchIBaHUN KOHCIIEKTa B UTOTOBBIN peil-
TUHT UET CPEAHUN 0aslT 110 BCEM MOTBITKAM.

Kpurepuu onennBanusi Koncnekros CPC
2 cemecmp
OUHAS, OYHO-3A0YHAs, 3A0UHAS hopma
MakcuMaabHOE KOJIUYECTBO 0AJIJIOB 32 KOHCIIEKTHI 110 mamu pa3aeinaM Ne 5, 6,
7. 8.9 BO 2 ceMecTpe 110 OYHOI, 0UHO-3a0YHOM, 3a049HOI (hopMe 0OyueHMs § 0ALIOB,
T.€. 32 KOKJ10€ TTOJTHOE PACKPBITHE TEeMbl MAKCUMAJIbHOE KOJIMYECTBO OAJIOB COCTaB-
asget 1,6 6anna.

MuHNMaAJIFHOE KOJMYESCTBO OAJUIOB 3a KOHCIEKTHI N0 mamu pasjnenaam Ne 5,
6.7.8,9 Bo 2 cemecTpe 110 OYHOM, OYHO-3a0YHOM, 3a09HOH (popmMe 00ydUecHHS 5 6aJI-
JIOB, T.C. 32 KaXJbI KOHCIIEKT MHUHMMAaJIbHOC KOJWYeCTBO OaimioB cocrapisgeT 1,0
Oa.

J171s1 TOro 9TOOBI KOHCIIEKT CUMTAJICS CAAHHBIM, HEOOXOIMMO HAIIMCATh €ro Ha
1,0 6amnoB u Beime. [Ipy MOBTOPHOM NEpENUCHIBAHUM KOHCIIEKTa B UTOTOBBIN peii-
THUHT UJET CPEIHUIN OasuT M0 BCEM MOMBITKAM.

MunnCTEpCTBO HAYKHU | BBICIIET0 oOpa3oBanus Poccuiickoit dexepanun
HwmxHexaMcKkuii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((priman)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEIKACHHS BEICIIEr0 0Opa3oBaHUs
«Ka3zaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUIM TEXHOIOIMYECKUN YHUBEPCUTET»
Dakynemem Mexanuyeckuti
Lukn Quzuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne noarorosku: 20.03.01 TexHochepHas 6e30macHOCTb

Ipo¢uis: be30macHOCTh TEXHONOTHYECKHX MPOLIECCOB M TPOU3BOICTB

Cemectp_1

YTBEPXJIAIO

.
-

3ag.1ukiom OMJI = T.I'.Makycesa
01.03.2021 r.
IK3amMeHAIMOHHBIN OnaeT Ne 1

1. Hpocmpancmeo. Bpems. Heuoicenue.
2. Bsaskocmb (eHympennee mpenue)

3.  Dnexmpuueckuii mox. Cuna u nIOMHOCHb MOKA

4. Buibepume 0dun sapuanm omeema

Ha pucynke n3obpaxen nukn Kapao B koopaunatax (T,S), rae S-sHTpomnus. AnuabaTHoe pacminpeHue npo-
UCXOJUT Ha JTarle ...

BAPHUAHTBI OTBETOB:
1)4-1; 2)3-4, 3)2-3  4)1-2



CocTaBuTellb: ( o 7 E.B. Slkosnesa

MHUHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepanun
HinkHeKaMCKUH XUMHUKO-TEXHOJIOTHYSCKHIA HHCTUTYT ((uiTran)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOJKETHOTO 00pa30BaTEILHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynomem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

Tpo¢uib: be30macHOCTh TEXHOIOTHYECKUX MPOIIECCOB U MPOU3BOJICTB

Cemectp 1

YTBEPXKJIAIO

3as.uuknom OM/I %’” " T.IMaxkycesa

JK3aMeHAMOHHBIN OnaeT Ne 2
Ckopocmb u yckopenue. IIpocmetiwiue 8u0bl 08UdHCEHUA MANEPUATLHOU MOYKU.

Te}’lﬂO}’lpOGOOHOCI’nb.
Ilomox sekmopa nanpscennocmu. Teopema I aycca ons JJIeKmpocmamu4ecKko2o noJjiid

Ao

Bulbepume ooun sapuanm omeema

12 3 0V

Ha (P,V)-muarpamme n3o0pakeH nukindeckuii mporece. Ha yaactkax AB-BC Temmeparypa. ..
BAPUAHTHBI OTBETOB:

1) na AB — noBbimaercs, Ha BC - monmkaercs;

2) IOHMKACTCS;

3) na AB — monmxaercsi, Ha BC - moBbImmaercs;

4) MOBBIIIIAETCSL.

T

CocTaBUTElIb: ( S 4 -.B. SlkoBnea

MuHHCTEpCTBO HayKH U BhICIIero oOpa3zoBanus Poccuiickoit deneparmn
HuxHekaMCKHil XUMHKO-TEXHOJIOTHUECKUit MHCTUTYT (ruan)
(hemepaIbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIbHOTO YIPESKACHUS BBICIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJILHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hampasnenue noarorosku: 20.03.01 TexHochepHas 6€30mMacHOCTb

Tpo¢unb: be3onacHOCTh TEXHOJIOTHUECKUX MPOLIECCOB U MPOU3BOJICTB

Cemectp_1

01.03.2021 r.

YTBEPXKJIAIO

3as.1uKnoM OMJ] J’ﬁ"’ T.I' Makycesa

JK3aMeHAMOHHBIN Omaer Ne 3

1. Yenosas ckopocms. Yenosoe yckopenue.

2. Henenus nepenoca. Qudysus.

3. Bwi60d zaxona [picoyii—Tlenya.

01.03.2021 r.



4.  Bwibepume 0dun sapuanm omeema

Ha PUCYHKaAxX I/I306pa)KeHBI 3aBUCUMOCTH OT BPEMCHU KOOPAUHATHI U YCKOPCHUSL MaTepHaJ'[I;HOﬁ TOYKH, KOHG6HIOmCﬁCﬂ 110 rapMo-
HHUYCCKOMY 3aKOHY.

Ilukmuueckass wactoTa KoJjeOaHUii-
TOYKU paBHA

BAPUAHTBI OTBETOB:
1H2ct; 2)1ct
3)4ch; 4)3 ¢t
CocTaBUTe/lb: ( ¢ SO - v E.B. SIkoBnesa

MHUHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepanun
HwmxHexaMcKknii XUMHUKO-TEXHOIOTUIECKUH HHCTUTYT ((primai)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuK

Hampasnenne moarorosku: 20.03.01 TexuocthepHas 6€30mMacHOCTb

Tpo¢unb: be30macHOCTh TEXHOIOTHYECKUX MPOIIECCOB U MPOU3BOJICTB

Cemectp_1
YTBEPXAIO
3ag.1ukioM OMJT J’ﬁ"’ " T.IMakycesa
01.03.2021 r.
IK3aMeHAIMOHHBIH OnieT Ne 4
1. 3axomnwi Hoiomona.
2. Buympennsas suepaus peanvtozo 2asa.
3.  Onexmpocmamuueckoe none u e2o nanpsicennocms. Cunoeble IuHuu.
=
4. Bwibepume 0Oun sapuanm omeema. MatepuanbHas Touka M IBIKETCS IO OKPYKHOCTH co ckopocThio © . Ha

—

prc. | moka3aH rpaduK 3aBHCHMOCTH TIPOEKIMH CKOPOCTHV; OT BpeMeHH ( © — eIMHUYHBIH BEKTOP MONOKH-
%

TCJIbHOT'O HAIIpaBJICHUA, VT — MNPOCKIUA v Ha 3TO HaHpaBJ’IeHI/Ie). HpI/I 3TOM JJIs1 HOPMAJILHOTO dn M TaHT'CHIIM-
AJIBHOTO AtyCKOPEHMSI BBIIIOJIHSIIOTCS YCIIOBHUS. ..

BAPUAHTBI OTBETOB:
1) an-— ymeHbmraercs, a; — MOCTOSIHHO;
2) an— yMeHbIIAeTcs, a; - YMECHbILIACTCS;
3) ap— MOCTOSIHHO, a; — IIOCTOSIHHO;
4)  ap — MOCTOSIHHO, a; — YMEHbBIITAETCS

CocraBuTesb: ( : Ao oo - E.B. SIkosnesa
MuUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit demepamnun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prma)
(hemepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEI0 0Opa30BaHHs
«KazaHckuil HalMOHAJIBLHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Daxynemem Mexanuueckuii
Lukn gpusuxo—mamemamuseckux OUCYUNIUH

Hanpasnenne nonrorosku: 20.03.01 TexnocdepHas Ge30macHOCTh

Tpoduins: bezonacHOCTh TEXHOJIOTHUECKUX MTPOIIECCOB U MPOU3BOJICTB

Cemectp 1

YTBEPXJIAIO

3as.uukinom OM]] %’” " T.IMaxkycesa



01.03.2021 r.
JK3aMeHAMOHHBIN OmaeT Ne 5
3akonel coxpanenusa umnynvca.

Da3zosvle nepexodbl. Hzomepmul peanvrozo 2asa.

wnN e

Paszeemenennvie yenu. lpasuna Kupxeoga.

4. Buibepume 00un eapuanm omeema

i P =
CpeL[HHH KHHETUYCCKasd DHEPrust MOJICKYJIbl HMJACAJIBHOTO Trada MNpu TEMICpaTrype T paBHa S:EKT. 3[[605 I =

Nn + Ngp + 2Nk, rae Nn yNep U Nk— unciio creneHell cBOOOAB! OCTYIATEIbHOT0, BPALaTeIbHOTO U KOJIeOaTeIbHOTO
JIBIDKCHU I MOJIEKYJIBI. )11 aTOMapHOTO BOAOPO/a YUCIIO | PABHO. ..

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

CocraBuTesns: ! 7 E.B. SIkosnesa

MuHHCTEepCTBO HAyKH M BEICIIET0 00pa3oBanus Poccuiickoit deneparun
HwxHekaMCKUii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((rira)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHCckuii HAMOHANBHBIN UCCIEN0BATENbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckutl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hamnpasnenue noarorosku: 20.03.01 TexnocthepHas 6€301acHOCTh

TIpoduns: be30NacHOCTh TEXHONOTHYECKUX MPOLECCOB U MMPOU3BOJICTB

Cemectp_1

YTBEPXJAIO

-

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

JK3aMeHaIMOHHBIN GuiteT Ne 6
1. Paboma u mowmnocme.

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

3. 3axon Kynona. EQunuybl usmepenus 3apsoa

1 i
4, Buibepume 00un eapuanm omeema
JICcK HAYMHAET BPAIATHLCS 1101 ICHCTBHEM MOMEHTA CHII, Tpahvk BPEMEHHOMH 3aBUCHMOCTH KOTOPOTO MPECTABICH
Ha pUCYHKe. YKaxuTe rpapyk, NPaBUILHO OTPAXKAIOIINI 3aBUCMOCTh YIIIOBOI CKOPOCTH JIMCKA OT BPEMEHHU:

BAPHUAHTBI OTBETOB:

o 5]

p! v T o

CocraBuTesb: g E.B. Slkosnea

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepanun
HwxHexaMcKuii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((rma)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJIBHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti



Lukn ¢pusuxo—mamemamuyeckux OUCYUnIUH
Hanpasnenue noaroroeku: 20.03.01 TexHochepHas 6€300aCHOCTb
Tpoduns: be3omacHOCTh TEXHOJIIOTHYECKHUX TPOLIECCOB U ITPOU3BOJICTB

Cemectp 1
YTBEPXIAIO
3as.ukinom ®MJ] =477 T.I Makycesa
01.03.2021 r.
IK3aMeHAIMOHHBIH OniteT Ne 7
1. Mexanuueckas snepeus. Kunemuueckas snepaus.
2. Oumponus. Bmopoii 3axon mepmoOuHamuKu.
3. Cmoponnue cunvl. Dnexmpodsudicywias Cuia u Hanpajicenue.
4. Buibepume 0dun eapuanm omeema

CucreMa COCTOUT U3 TPeX MIAPOB ¢ MaccaMu mi=1 Kr, my=2Kr, m 3=3 KI, KOTOpPbIE JABUTAIOTCS TaK, KaKk MOKa3aHO HA
PHUCYHKE
Ecmu ckopocTu miapoB paBHbI vI=3Mm/c, v2=2m/c, v3=IM/c, TO BEJIMUMHA CKOPOCTH IMEHTPA MACC 3TOU CHCTEMBI B M/C
paBHa...

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

CocraBuTesb: D E.B. Slkosnea

MuHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBaHus Poccuiickoii denepannu
HwmxHekaMCKuii XUMUKO-TEXHOIOTUICCKUI HHCTUTYT ((rran)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHCckuil HalMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku: 20.03.01 TexnochepHas 6e300acHOCTb

Tpo¢uin:. be30macHOCTh TEXHOTOTHYECKUX TPOIIECCOB M MPOU3BOICTB

Cemectp_1
YTBEPXIAIO
3aB.IUKIIOM @MH%' T.I . Makycesa
01.03.2021 r.
JK3aMeHalMOHHBIN OnteT Ne 8
1. Homenyuanvuas suepeus.
2. Huxn Kapno. Tepmodunamuyeckas wKaia memnepamyp.
3.  Duepeus snekmpocmamuyecko2o nos.
4. Buibepume 00un eapuanm omeema




JlMcK ¥ MUIHHAP UMEIOT OJMHAKOBBIE MAcChl M paguychl (puc.). s ©X MOMEHTOB HHEPIIHH CIIPABEATINBO COOTHOIIIE-
HHE...

BAPUAHTBI OTBETOB:
Dh<le; 2=l 3>y

CocTaBuTeb: e S & E.B. Slkosnesa

MunnCTEpCTBO HAyKU | BHICIIEro odpasoBanus Poccuiickoit dexepanuu
HwxHekaMCKuii XUMHUKO-TEXHOIOTUICCKUH HHCTUTYT ((rira)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHus
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hampasnenue moarorosku: 20.03.01 TexuocthepHas 6€30mMacHOCTb

Tpoduib:_be30nacHOCTh TEXHOJOTHYECKUX MTPOLIECCOB U NPOU3BOJICTB

Cemectp 1
YTBEPXJIAIO
3aB.ukiaoM OMJ] % " T.IMakycea
01.03.2021 r.
JK3amMeHAIMOHHBIN OneT Ne 9

1. Homenyuanvnas suepaus mena 0sudicywe20cs o0 0elcmeuem Cutbl MadiCechi.

2. Obpamumvie u neobpamumvie npoyeccol. Kpyeoeoii npouecc.

3. IIposoduuku 6 snekmpocmamuieckom noue.

4. Buibepume 0dun eapuanm omeema

CIuionmHOM ¥ MOJIBIA WIMHIPHI, UMEIOIUE OJMHAKOBBIE MACChl M PAJINYChl, BKAThIBAIOTCS 0€3 MPOCKalb3bIBaHUS Ha
ropky. Ecnu HadanbHbIe CKOPOCTH TeJl OJIMHAKOBEI, TO. ..
BAPUAHTBI OTBETOB:

1) BbIlIe TOAHUMETCS CILIOMIHON HUIHHIP ;

2)  BbIII€E TOAHAMETCS TOJIBIH IHIHHID;

3) oba Tena MOJHUMYTCS HA OAHY U TY JK€ BBICOTY.

CocraBuTens: e E.B. flkosnesa

>

MuHHCTEpCTBO HayKH U BBICIIEro oOpa3zoBanus Poccuiickoit deneparmn
HuxHekaMCKHil XUMHKO-TEXHOJIOTHUECKUit MHCTUTYT (rmuan)
(enepaabHOTO rOCYIapCTBEHHOTO 0I0KETHOr0 00pa30BaTEIbHOTO YUPEXKCHHS BHICIIEro 00pa3oBaHusl
«KazaHckuit HAIMOHANBHBIN HCCIEN0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku: 20.03.01 TexnochepHas 6€300acHOCTb

Tpoduns:_be30nacHOCTh TEXHOIOIMYECKUX IPOLIECCOB U IPOU3BOICTB

Cemectp_1

YTBEPXJIAIO

3as.uukinom OM]] %’” " T.IMaxkycesa
01.03.2021 r.
JK3aMeHANHOHHBIN OmaeT Ne 10



1. Tlomenyuanvras duepaus ynpyeo ded;opmupoeaHHozo meaa.

2. Ilpumenenue nepsozo 3akona WIEDMO()LIHCZMMKM K u306al)u’-l€CKOMV U U30MepMu4eCcKomy npoyeccy. Aouaba-

muyeckuil npouyecc.

3. 3fler<mpoeMi<ocmb VeauHeHHOZO npoeo()HuKa. Bzaumnas snexkmpoemrxocme. Kom)encamopbl.

4. Bubepume 00un eapuanm omeema

P a

3 |-- R

5 L Al L 1B
L R = e

12 3 0V

Ha (P,V)-nuarpamme n3zo0paxkeH nukimdeckuii mporecc. Ha ygactkax CD-DA temmnepartypa...
BAPUAHTHBI OTBETOB:

1) noBsIaercs;

2) ma CD — nosbrmacercs, Ha DA - nonmkaeTcs;

3) IOHMKACTCS;

4) na CD — monmxkaercs, Ha DA - moBsImaercsi.

TR i

CocraBuresb: o 7 E.B. SlkoBnesa

MunnCTEpCTBO HAYKHU | BBICIIET0 oOpa3oBanus Poccuiickoit dexepanun
HwmxHexaMcKknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((priman)
(henepa’sbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuyeckuti
Huxn gpuzuxo—mamemamuseckux OUCYUNIUH

Hampasnenne moarorosku: 20.03.01 Texuocthepnas 6€30mMacHOCTb

Tpo¢uns:, be30macHOCTh TEXHOTOTHYESCKHX TPOIIECCOB M MPOU3BOICTB

Cemectp 1
_ YTBEPXJIAIO
3ag.1ukiom OMJ] J’ﬁ" " T.IMakycesa
01.03.2021 r.
JK3aMeHANHOHHBIH OuJeT Ne 11
1. 3axou coxpanenus snepeuu 6 mexanuxe.
2. [epewlil 3axoH MePMOOUHAMUKU U €20 NPUMECHEHUE K U30XOPUHECKOMY HPOYECCY.
3. Buigoo 3axona Oma 6 pamkax Kiaccuueckoll meopui.
4. Bubepume 0dun sapuanm omeema

Ha pucynkax n300paxeHbl 3aBUCHIMOCTH OT BPEMEHH KOOPIMHATHI U YCKOPEHHS MaTepHUaIbHOW TOUKH, KOJICOITIOIIEHCs
MO0 TAPMOHUUYECKOMY 3aKOHY.

[Muknmdaeckas 4acToTa KojeOaHU TOUYKHA paBHA
BAPUAHTHBI OTBETOB:
1) 4c? 2)3c; 3)2ct 4)1ct



CocTaBUTE!b: ( D E.B. Slkosnesa

>
\ 7 2

MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HikHekaMCK1i XUMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(henepaabHOTO TOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BRICIIEro 00pa3oBaHuUs
«KazaHckuif HaMOHAIBHBIN UCCIIEIOBATEIBCKUI TEXHOMOTHYECKUI YHUBEPCUTET
Daxynemem Mexanuueckuii
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

IIpodmns:_be30nacHOCTh TEXHONOTHYECKUX MPOLECCOB U MMPOU3BOJICTB

Cemectp 1
N YTBEPXJIAIO
3aB.ukiaoM OMJ] %” " T.IMakycepa
01.03.2021 r.
JK3aMeHANMOHHBIN OmaeT Ne 12
1.  Heumpanouviii voap dsyx abcomomuo ynpyaux wapos.
2. Buympennss osnepaus oOnoamomnozo 2asa. Cmenenu c60600bl MOACKYIL
3. Ione pasromepo 3apsicennol beCKOHEUHOU NIOCKOCM.
4, Bubepume 0dun sapuanm omsema

Ha pucyHke npezacTasieH rpaduk GyHKIHH pacipeereHns MOJIeKyIl HACAILHOTO ra3a Mo CKopocTsM (pactpenenenue Makcseiua),

dN
fv)=—-
e Ndv _ JIOJISL MOJIEKYJI, CKOPOCTH KOTOPBIX 3aKJIIOYEHBI B HHTEPBaJIE CKOPOCTEH OT v 10 v+dv B pacueTe Ha eIUHUILY
3TOro MHTEpBana. 1 3Toi (QyHKIIMN BEPHBIM yTBEP)KACHUEM SIBIISETCS. . .

BAPUAHTbBI OTBETOB:
1) npu 1F060M U3MEHEHHH MOJIOXKEHHE MAKCHMyMa HE MEHSIETCS,
2) np¥ MOHIKEHUH TEMIIEPATYPhI BEJIMYHHA MAKCHMYyMa PacTeT;
3) npu U3MEHEHHHU TeMIIEPaTypBI IUIOMIAIb O/l KPUBOIT H3MEHSETCS.

CocTaBUTE/b: v E.B. SlkoBnepa

MuUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit dexepanuu
HikHekaMCKUi XUMUKO-TeXHOJIOTHYECKIHH HHCTUTYT ((IITHA)
(enepaabHOrO rOCYIapCTBEHHOTO OFO/KETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHCckuii HallMOHAIBHBIN HCCIIEI0BATENbCKUI TEXHONOTHYECKHI YHUBEPCUTET
Daxynemem Mexanuueckuii
Lluxn ghusuxo—mamemamuyeckux OUCYUnIun

Hanpasnenue noarorosku: 20.03.01 TexnochepHas 6e300acHOCTb
Tpodunb:_be30MacHOCTh TEXHOIOTHYECKUX MPOLIECCOB U TPOU3BOCTB
Cemectp 1

YTBEPXJAIO

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

IK3aMeHAIMOHHBIH OuteT Ne 13
1. A6contommuo neynpyauii yoap 06vx wapos.




2. Buympennss snepeus cucmemni. Tenroma u pa6oma.

3. Ilpumecnas npoeoz)umocmb }’lOJlVI’lDOGO()HZ/lKOG.

4. Buwibepume 00un sapuanm omsema
lap u monas cdepa, UMEIOIIHE OJMHAKOBBIE MACChl M PAIMYChl, BKATHIBAIOTCS 0€3 MPOCKAIb3bIBAHUS HA TOPKY. Eciu

HA4aJIbHbIE CKOPOCTY TEJl OJUHAKOBBL, TO...
BAPUAHTBI OTBETOB:

1) Bblmre mogHUMETCS TIoMast chepa ;
2) o0a Tenma MOAHUMYTCS Ha OJIHY U TY K€ BBICOTY;
3)  BBIIIE TIOMHUMETCS TAp

CocTaBUTeEb: ( A 7 E.B. SIkosnesa

i e
T T /

MuHICTEpPCTBO HAyKH U BHICIIEro obpasoBanus Poccuiickoit denepanm
HirkHekaMCKUi XUMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAI)
(henepaabHOTO TOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTENbHOTO YIPEXKICHHUS BEICIIIETO 00pa30BaHUs
«Ka3zanckuil HallMOHAIBHBIN HCCIIENOBATEIbCKUN TEXHOJIOIMYECKUN YHUBEPCUTET»
Daxynemem Mexanuueckutl
Luxn Qusuxo—mamemamuyeckux OUCYUNIUH

Hampasnenue moarorosku: 20.03.01 TexuocthepHas 6€30mMacHOCTb
TIpoduinb:_be30MmacHOCTh TEXHOJIOTHIECKUX MPOIIECCOB U ITPOU3BOICTB

Cemectp 1
YTBEPXIAIO
3aB.ukiaoM OMJ] %” " T.IMakycepa
01.03.2021 r.
JK3aMeHANMOHHBIN Ouer Ne 14
1. 3axon Bcemupnozo mazomenus. I pagumayuonnoe none. Hanpsoicennocms 2pagumayuonio2o nois.
2. Paboma pacwupenus 2aza. Puzuyeckuti CMbiCll YHUBEPCANbHOU 2A30801 NOCMOAHHOL.
3. Iocnedosamenvroe u napaiieibhoe coeouHeHue HPOBOOHUKOS.
4, Buibepume 00un eapuanm omeema

Ha pucynke n3o6paxen 1ukn Kapro B koopaunatax (T,S), rae S-saTponus. AnnabaTHoe cxaTHe IPOUCXOAUT Ha 3Tare

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

CocTaBuTesb: ( D E.B. SIkosnesa

MuUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit demepanun
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prma)
(hemepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEI0 0Opa3oBaHHs
«KazaHckuil HaMOHAJIBHBIN HCCIIE10BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckuii
Luxn pusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne nonrorosku: 20.03.01 TexnocdepHas Ge30macHOCTh

Tpodunb:_be30nacHOCTh TEXHOJOTHYECKUX MTPOLIECCOB U IPOU3BOJICTB

Cemectp 1




YTBEPXJIAIO

-

3as.ukinom OMJ] & F " T.I Makycesa

01.03.2021 .
JK3aMeHANMOHHBIN OmaeT Ne 15
1. Peasmusucmckas mexanuxa.
2. Cpeoduss onuna ce0600H020 npobea moaexyi. Ihdexmuenuitl Quamemp MoIeKyiL.
3. IHomenyuan snexmpocmamuiecko20 nos. IKeUnomeHYuaIbHble HO8EPXHOCHI.
4. Buwibepume o0un sapuanm omsema
.
MatepuanbHas Touka M IBIXKETCS IO OKPYKHOCTH CO CKOPOCTHIO ¥ . Ha puc. 1 mokaszaH rpaduK 3aBUCUMOCTH TIPO-
— =

exium ckopoctV, 0T BpeMenn ( ¥ — eIMHMYHBIH BEKTOp MOJOKUTENHHOTO HATIPaBIeHHs, V; — MPOEKIUs ¥ Ha 10
HarpaBieHue). [Ipu 3ToM BEKTOp MOJTHOT0 YCKOPEeHMsI Ha PUC.2 NMEET HalpaBJICHNUE ...

CocraBuTesb: ( D E.B. SlkoBnesa

MunnCTEpCTBO HAYKHU | BHICIIETo oOpa3oBanus Poccuiickoit dexepanun
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTENbHOTO YUPEKICHHUS BBICIIETO 00pa30BaHMUs
«KazaHckuil HalMOHAIBHBIH HCCIIEIOBATEILCKUI TEXHOJIOTHYECKUI YHUBEPCUTET)
Dakynemem Mexanuyeckuti

Lukn Quzuxo—mamemamuyeckux OUCYUNIUH
Hanpasnenne moaroroskn: 20.03.01 Texnocdepras 6e30macHOCTh

Tpo¢unb:_be30macHOCTh TEXHOJOTHIECKHX MPOIIECCOB U IPOU3BOJICTB

Cemectp 1
_ YTBEPXIAIO
3aB.qukiaoM OMJ] J’ﬁ"’ " T.IMakycea
01.03.2021 r.
JK3aMeHaNMOHHBIN OnteT Ne 16
1. Bpawaiowuii momenm. Momenm unepyuu. Teopema [Llmetinepa.
2. Cumecb udeanbHvix 2a308.
3. Csa3b medncoy nomenyuanom u HanpalceHHOCmbIO dIeKMPOCMaAmMU4ecko2o nos.
4. Buibepume 0dun eapuanm omeema

[pu pacueTe MOMEHTOB HHEPILIMH Tea OTHOCHTENILHO OCEH, He TIPOXOAIIMX Yepe3 LEHTP MAcC, HCIOIb3YIOT TEOPEMY
lreiinepa. Ecnu och BpalleHHs: TOHKOTO KOJIbIIA MIEPEHECTH U3 LeHTpa Macc Ha paccrosiHue 2R (puc.), To MOMEHT
MHEPLMH OTHOCUTEIHFHO HOBOW OCH YBEJIMYUTCA B ...

BAPHUAHTBI OTBETOB:
1) 3 pa3za; 2) 4 paza; 3) 2 pasa; 4) 5 pas.

CocraBuTesb: ( D E.B. SlkoBnesa



MuHICTEpPCTBO HAyKH U BHICIIEro oOpasoBanus Poccuiickoit denepanum
HirkHekaMCKUi XUMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAIT)
(benepanbHOro ToCyIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENBHOIO YUPEXKACHUS BBICIICTO 00pa3oBaHUs
«KazaHCckuii HaMOHAIBHBIN UCCIIEA0BATENIBCKUI TEXHOMOTHYECKUI YHUBEPCUTET
Daxynemem Mexanuueckuii
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne nogrorosxu: 20.03.01 TexnocdepHas 6e30macHOCTh

IIpodmns:_ be30nacHOCTh TEXHONOTUYECKUX MPOLECCOB U MMPOU3BOJICTB

Cemectp 1
YTBEPXIAIO
3aB.uukiom M/ % T.I . Makycesa
01.03.2021 r.
JK3aMeHAUHOHHBIH OuJieT Ne 17
1. Onpedenenue momenmos unepyuu men.
2. Vpasuenusa cocmoanus. Ionsmue udeanvhozo 2asa. I azosvie 3akombi.
3. Tepmoanexmponnas smuccus. Paboma evixoda snexmponua.
4. Bwibepume odun eapuanm omeema

Ha pucyHke mokaszaH BEKTOp CHJIBI, ACHCTBYIOMIEH Ha 9acTUIly. PaboTa, COBepIeHHAs 3TOM CHIIOH TIPH TIepEeMEICHUH
YaCTHUIIBI B TOUKY ¢ KoopauHatamu (4; 3), paBHa. ..

BAPUAHTHBI OTBETOB:

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

CocTaBuTesb: ( S E.B. SlkoBnesa

MuHHCTEepCTBO HAyKH U BEICIIero oopasoBanus Poccuiickoii deneparym
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YIPESKACHHUS BBICIIETO 00pa30BaHUA
«KazaHckuit HAIMOHANBHBIN HCCIEI0BATENBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Luxn pusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne noarorosku: 20.03.01 Texnocdepras 6e30macHOCTb

Tpoduns:_be30nacHOCTh TEXHOIOTMYECKUX IPOLIECCOB U IPOU3BOICTB

Cemectp_1
YTBEPXKJIAIO
3aB.uukinoM OMJI J’ﬁ"’ T.I . Makycesa
01.03.2021 r.
JK3aMeHAIMOHHBIH OuteT Ne 18
1. Vpasuenue dunamuxu spawamenbHo20 08UdlCEHUs. ME8ePO020 mend.
2. Ocnosnoe ypasnenue MKT.
3. Ochogul 30HHOI Meopuy NPOBOOUMOCHIY MBEPIbIX Mell
4. Buibepume 00uH eapuanm omeema




M

—_—

Touka M nBHXeETCA MO CIIUPATIU B HAIIPABJICHUH, YKa3aHHOM cTpesikoi. HopManbHOe ycKOpeHHe 10 BEIMYUHE He M3-

MeHsieTcst. [Ipy 3TOM BemMIrnHA CKOPOCTH ...
BAPUAHTBI OTBETOB:

1) He u3MeHseTCS;

2) yMEHBIIAeTCS;

3) yBenuuuBaeTcsi.

CocTaBuTesb: ( D E.B. SlkoBnera

MuHHCTEepCTBO HAyKH M BEICIIETo 00pazoBanus Poccuiickoit deneparyn
HwmxHexaMcKknii XUMUKO-TEXHOIOTUIECKUH HHCTUTYT ((priman)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTEIbHOTO YUPEKACHHS BEICIIEI0 0Opa3oBaHUs
«KazaHckuil HaMOHAJIBHBIN HCCIIE10BATENbCKUI TEXHOJIOTMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckutl
Lukn pusuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenue noarorosku: 20.03.01 TexnocthepHas 6€301macHOCTh

Ipo¢uis:_be3onacHOCTh TEXHONOTHYECKUX MIPOLECCOB M TPOU3BOACTB

01.03.2021 1.

Cemectp 1
YTBEPXIAIO
3aB.mukiom GM]J] J’ﬁ"’ " T.I'Makycesa
JK3aMeHANHOHHBIH OuJeT Ne 19
1. Kunemuueckas swepaus epawenus meua.
2. Makpockonuyeckue napamempei.
3. one 08yx beckoHeuHbIX NAPANIENbHBIX PAZHOUMEHHO 3APAICCHHBIX NIOCKOCHEL.
4. Bubepume 00un eapuanm omeema

L3

Ipouecc n3o0paxxkeHHbI Ha pucyHke B koopauHatax (T,S), rae S — sHTponusi, sBiseTcs ...
BAPUAHTBI OTBETOB:

1) n306apHBIM CKATHEM;

2)H30XOPHBIM OXJIAXKICHUEM;

3) H30TEepMUYECKUM CIKATHEM;

4) anuabaTHBIM PaCUIMPEHHUEM.

CocTaBuTeb: e S & E.B. Slkosnesa

MuHHCTEPCTBO HAYKH U BBICIETO 0Opa3oBanus Poccuiickoit denepanun
HinkHeKaMCKHH XUMUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uitran)
(enepanbHOroO roCyIapCTBEHHOTO OIOHKETHOTO 00pa30BaTEIbHOTO YUPEXKICHHS BBICLIET0 00pa30BaHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIeI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET



Daxynemem Mexanuueckuii
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noaroroku: 20.03.01 TexHochepHas 6€300aCHOCTb
Tpodunb:_be30MacHOCTh TEXHOIOTHYECKUX MPOIIECCOB U MPOU3BOJICTB

Cemectp 1
_ YTBEPXIAIO
3as.ukinom ®MJ] & F " T.I Makycesa
01.03.2021 r.
IK3aMeHAIMOHHBIH OmteT Ne 20
1. 3akowu coxpanenus momenma umnynvca.
2. Ocnosubie nonooicenus MKT.
3. Honynposoouuxu. Cobcmeennas npoeoouMoCmyb NOAVIPOEOOHUKOS.
4. Bubepume 00un eapuanm omeema

Ha pucyHke npeactasieH rpaduk QyHKIMU paclipeiesICHUs MOJIEKYJI HIeaIbHOTO ra3a 110 CKOPOCTAM (paclpeneneHue

dN
fv)=—-
MaKCBeJ’IJ’Ia), rae Ndv _ A0JIS1 MOJICKYJI, CKOPOCTH KOTOPBIX 3aKIHOYCHBI B MHTCPBAJIC CKOpOCTeﬁ OT VvV 10 v+dv B
pacyueTe HAa CAMHULY DTOrO MHTCpPBAJIA. I[J'I?[ 3TOHU q)yHKI.[I/II/I BCPHBIM YTBCPIKACHUCM ABJIACTCA IPHU BO3PACTAHUU TCM-

Heparypsl: ...
BAPUAHTBI OTBETOB:

1) MakCHMyM KPHBOW CMECTHTCS BIIPABO, B CTOPOHY GONBIIHX CKOPOCTEH;

2) mIonIaab Mo/ KPUBOH YBETHIUTCS;

3) MaKCHMyM KPHBOM CMECTHTCSI BIICBO, B CTOPOHY MEHBIIIUX CKOPOCTEH.

CocTaBuTeb: p 4 7 E.B. SIkoBneBa

MuHHCTEepCTBO HAyKH U BEICIIEro oopasoBanus Poccuiickoii deneparym
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUI HHCTUTYT ((riran)
(enepaabHOTO rOCYIapCTBEHHOTO OIOJDKETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BhICIIEro 00pa3oBaHus
«KazaHckuil HallMOHAJILHBIN HCCIIE0BATEIbCKUIM TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hampasnenne moarorosku: 20.03.01 Texuocthepnas 6€30MacHOCTb

TIpodums:_be30nacHOCTh TEXHOIOIMYECKUX IPOLIECCOB U IPOU3BOICTB

Cemectp_1
~ YTBEPXIAIO
3aB.uukioM ®MJI J’ﬁ" T.I . Makycesa
01.03.2021 .
JK3aMeHalMOHHBIN OmaeT Ne 21

1. Vcnosus pasnosecus meepoozo mena. Budwvi pasnogecus.

2. Ocnoguvie nonodcenus MKT.

3.  Dnexmpocmamuueckoe noie pasHoOMePHO 3apsdiCEHHOl cheputeckoli nO8ePXHOC.

4. Buibepume 0dun eapuanm omeema

_ 2
MomMmeHT uMIlysbca Tejla OTHOCUTENFHO HETOIBMKHON OCH M3MEHSIETCS 0 3aKOHY L=at . Yxaxwute rpaduk, mpa-

BUJIHO OTPaXKaroIIMH 3aBUCUMOCTb OT BPEMEHU BEJIMUMHBI MOMEHTA CUJI, IEHCTBYIOIIMX Ha TEJIO.
BAPUAHTBI OTBETOB:



I I I

Il
* * I
1) t : 2) T.; 3) t : 4) 1
CocTaBuTeb: € e ; 7 E.B. SIkoBnesa

MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanust Poccuiickoit denepannn
HinkHeKaMCKUH XUMHUKO-TEXHOJIOTHYESCKHI HHCTUTYT ((uiTHan)
(benepanbHOro ToCYIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEXKACHUS BBICIICTO 00pa3oBaHUs
«KazaHckuil HalMOHANBHBIN HCCIIEA0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynemem Mexanuueckuii
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hanpasnenne nogrorosxu: 20.03.01 TexnocdepHas 6e30macHOCTh

Tpoduis:_be3onacHOCTh TEXHONOTHYECKUX IPOLIECCOB M TPOU3BOACTB

Cemectp_1

YTBEPXJAIO

-

3ap.uukiom OMJI & T.I'.MakyceBa
01.03.2021 .
JK3aMeHANMOHHBIN OmaeT Ne 22

Lapmonuueckue Konebamenbhble O8UNCCHUSL.
Cmech udeanbHbix 2a308.

Koumaxm s1eKkmponno20 u 0bipou4H020 HOAYNPOEOOHUKOE.
Bulbepume ooun sapuanm omeema

YA

el N

A |

Cucrema cOCTOUT M3 TPEX IIapoB C MaccaMu mi=1 Kr, my=2KT, m 3=3 KI, KOTOpBIE JABUTAIOTCS TaK, KaK IIOKa3aHO Ha
pHCyHKE

Ecmu ckopocTu mapoB paBHEI vI=3Mm/c, v2=2m/c, v3=1M/c, TO BEKTOpP CKOPOCTH IEHTPA MACC 3TOW CUCTEMBI HaIIpaB-
JEH. ..

BAPUAHTBI OTBETOB:
1) Bosb ocu -OY;
2) Boas ocu +OX
3)Baoss ocu OX.
CocTaBuTesb: S - 7 E.B. SlkoBnesa

MuUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit demepanun
HirkHekaMCKUi XMMUKO-TeXHOJIOTHYECKIH HHCTUTYT ((HIHAI)
(henepaIbHOTO TOCYAApCTBEHHOTO OIOHKETHOTO 00pa30BaTeIbHOTO YUIPEXKCHHS BHICIIEro 00pa3oBaHuUs
«Ka3anckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMYECKUN YHUBEPCUTET»
Dakynemem Mexanuyeckuti
Lluxn ghusuxo—mamemamuyeckux OUCYUnIun

Hampasnenue noarorosku: 20.03.01 TexnochepHas 6e30MacHOCTb

Tpods:_be30nacHOCTh TEXHOIOIMYECKUX IPOLIECCOB U IPOU3BOICTB

Cemectp 1

YTBEPXJIAIO

3as.uukinom OM]] J’ﬁ"’ " T.I.Makycesa
01.03.2021 r.



JK3aMeHAIMOHHbIH ommer Ne 23
Cropocmb u yckopenusi npu 2apMOHUYECKUX KOLeOAHUSX.
Luxn Kapno. Tepmodunamuyeckas wKkaia memnepamyp.
3axon Kynona. EQunuybl usmepenus 3apsaod.

AN

Buibepume ooun eapuanm omeema

Ipu pacueTe MOMEHTOB HHEPIMHU TeJa OTHOCUTENIBHO OCEH, HE MPOXOIAIINX Yepe3 LICHTP MAacC, UCIONB3YIOT TEOPEMY
lreiinepa. Ecnu och BpallleHHs: TOHKOTO KOJbIIa MIEPEHECTH U3 LIEHTpa Macc Ha paccrosaue 2R (puc.), To MOMEHT
MHEPLUH OTHOCUTEIBHO HOBOM OCH YBEIHUYHUTCA B ...

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

VAL Bl

CocTaBuTeENb: ( A 7’ E.B. SIkosnesa

MunnCTEpCTBO HAYKHU | BHICIIET0 0Opa3oBanus Poccuiickoit dexepanun
HwxHekaMCKuii XUMHUKO-TEXHOJIOTUICCKUH HHCTUTYT ((riran)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIICIO 0Opa3oBaHUs
«KazaHckuil HAMOHATILHBIN HCCIIEN0BATENILCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hampasnenue moarorosku: 20.03.01 Texuocthepnas 6€30mMacHOCTb
TIpoduinb:_be30MmacHOCTh TEXHOJIOTHIECKUX MTPOIIECCOB U ITPOMU3BOICTB

Cemectp 1
YTBEPXIAIO
3aB.qukiaoM OMJ] % " T.IMakycea
01.03.2021 r.
JK3aMeHalMOHHBIN OmaeT Ne 24

1. pvorcunnviii masmuux.

2. VYpasnenus cocmoanus. [lonamue uoeanvnozo 2aza. I azosvie 3aKoHbL.

3. Onexmpuueckuti mox. Cuna u niomHocms mokKa.

4. Buibepume 0dun eapuanm omeema
CpelHsis KHHETUYeCKasi SHEPIHsl MOJISKYJT Ta3a pu teMiiepaTtype 7' 3aBHCHT OT UX CTPYKTYPBI, UTO CBSI3aHO C BO3MOXK-
HOCTBIO PA3JIMYHbBIX BHJIOB JIBIDKCHHUSI aTOMOB B MoJiekyJie. [Ipu yClioBUH, YTO HMEIOT MECTO TOJBKO MOCTYNATEIbHOE
W BpaliaresibHOe IBIKCHUE, CPeHsIst dHeprist Mosekyl a3oTa (N2) paBHa...

BAPUAHTBI OTBETOB:
1) 3,1 2) 11 3) 21 47t
2 kT > kT > kT > kT
CocTaBuTeb: ¢ e - E.B. Slkosnesa

MuHHCTEpCTBO HayKH U BBICIIEro oOpa3zoBanus Poccuiickoit deneparmn
HwmxHexaMcKknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prma)
(henepanbHOTO rOCYIapCTBEHHOTO OIOHKETHOTO 00pa30BaTEILHOTO YIPEKICHUS BRICIIIETO 00pa30BaHUs
«Ka3anckuil HallMOHAIBHBIN HCCIIEN0BATEIbCKUN TEXHOIOIMYECKUN YHUBEPCUTET»
Dakynemem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCyunIuH
Hanpasnenne nonrorosku: 20.03.01 TexnocdepHas Ge30macHOCTh




Tpoduns:_be3onacHOCTh TEXHOIOIUYECKUX IPOLIECCOB U NPOU3BOJICTB

Cemectp 1
YTBEPXKJIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycea
01.03.2021 .
JK3aMeHANMOHHBIN OmaeT Ne 25
1. Dusuueckuii u mamemamuyeckuli MasMHUKY.
2. Peansvnvie cazvl. Ypasnenue Ban-0ep-Baansca.
3. Dnexmpocmamuueckoe noae u e2o HanpaxcenHocms. Cunogbie AUHUY.
4, Buibepume 00uH eapuanm omeema

(&)

IIpormecc n300pakeHHBIH Ha pUcyHKe B kKoopauHaTax (T,S), rme S — sHTpomus, sBIsSETC . . .
BAPUAHTBI OTBETOB:

1) anuabaTHBIM CHKATHEM ;

2)M30XOPHBIM HATPEBAHUEM;

3) u306apHBIM paCIIHPEHHUEM;

4) U30TEpPMHUYCCKUM PACIIHPEHHEM.

CocraBuTelb: ( e 7 E.B. flkosnesa

Y

MuHHCTEepCTBO HAyKH U BEICIIEro oopasoBanus Poccuiickoit deneparym
HwmxHekaMCKuii XUMHUKO-TEXHOIOTUYCCKUI HHCTUTYT ((riran)
(enepaabHOTO rOCYIapCTBEHHOTO OFOJPKETHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hamnpasnenne moarorosku: 20.03.01 TexHocthepnas 6€30mMacHOCTb

TIpodums:_be30nacHOCTh TEXHOIOIMYECKUX IPOLIECCOB U IPOU3BOICTB

Cemectp_1
YTBEPXIAIO
3ag.1ukiom OMJI J’ﬁ" " T.IMakyceBa
01.03.2021 r.
JK3aMeHAIMOHHBIH OuiteT Ne 26
1. Duepeus capmonuueckux xonebanuil.
2. Buympennss smepeus peanbHo2o 2a3a.
3. Cmoponnue cunvl. Inexmpoosudicyuas cuia u HanpsaiceHue.
4. Buibepume 00un eapuanm omeema
P Fy
3 f-- S
5 L Al L 1B
1L
Ci 74— T

12 3 0V

Ha (P,V)-nuarpamme nzo0paxeH nukindeckuid nporecc. Ha yuactkax DA-AB temmnepartypa. ..
BAPUAHTBI OTBETOB:
1) noBsIaeTcs;



2) na DA — noBblnaercsi, Ha AB - moHmKaercs;
3) monmxaeTcs;
4) na DA — nonmxaercsi, Ha AB - moBslmaercs.

CocTaBuTelNb: ( S P & E.B. SIkosnega

MHUHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepanun
HikHexkaMCKUi XMMUKO-TEXHOJIOTHYECKUH HHCTUTYT ((uiTra)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOJKETHOTO 00pa30BaTEIFHOTO YUPEIKIACHHS BBICIIECIO 0Opa3oBaHHs
«KazaHckuil HaMOHAJILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynomem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuH

Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

Ipoduis:_be30macHOCTh TEXHOJIOTHYECKHUX IPOLIECCOB U IPOU3BOJICTB

Cemectp 1
YTBEPXJAIO
3ap.mkiiom OMJI & T.I'.MakyceBa
01.03.2021 r.
JK3aMeHANMOHHBIN OmaeT Ne 27
1. 3amyxaiowue xonebanus.

2. Ipumenenue nepso2o 3aK0HA MEPMOOUHAMUKY K U30OAPUHECKOMY U U30MepMUuYeckomy npoyeccy. Aouaba-
muyecKkull npoyecc.

3. omenyuan anekmpocmamuiecko2o nos. IKeunomeHyuaIbHble H08ePXHOCI.

4. Buwibepume odun eapuanm omeema

Ou3nuecKuil MasTHUK COBEPIIAET KojeOaHus BOKPYT OCH, Mpoxoasmiei yepes 1.0 NepneHIuKYISIPHO MIIOCKOCTH PH-
cyHKa. JI1s1 JaHHOTO MOJI0KEHHS MasTHUKa MOMEHT CHIIBI TSDKECTH HalpaBJIeH ...

BAPUAHTBI OTBETOB:

1) ot HaC NepIeHANKYIAPHO TIOCKOCTH PUCYHKA;

2) BBepX B IUNIOCKOCTH PHCYHKa;

3) BHU3 B IUIOCKOCTH PUCYHKA ;

4) X HaM NIePHEeHIUKYJIAPHO IUIOCKOCTH PUCYHKA.

1]

CocTaBuTesb: ( D E.B. Slkosnesa

MuHHCTEpCTBO HayKH U BBICIIEro oOpa3zoBanus Poccuiickoit deneparmn
HuxHekaMCK1il XUMHKO-TEXHOJIOTHUECKUit MHCTUTYT (rmman)
(hemepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BEICIIEI0 0Opa3oBaHHs
«KazaHckuil HalMOHAJIBLHBIN HCCIIe10BATENbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hanpasnenne noarorosku: 20.03.01 Texnocdepras 6e30macHOCTb

Tpoduns:_be30nacHOCTh TEXHOIOIMYECKUX IPOLIECCOB U NPOU3BOICTB

Cemectp_1
YTBEPXIAIO

3as.uukinom OM]] %” " T.I.Makycesa
01.03.2021 r.

JK3aMeHAIHOHHBIN OmaeT Ne 28
1. Buwinyoswcoennvle konebanus. Pesonanc.




2. Iepeuviii 3aK0H MEPMOOUHAMUKY U €20 NPUMEHEHUE K U30XOPUUECKOMY NPOYECCY.
3. Buigoo 3axona Oma 6 pamkax Kiaccuieckol meopuu.
4. Buibepume 00un eapuanm omeema

&

[Tpu pacyeTe MOMEHTOB MHEPIIUH TEJIA OTHOCUTEIBHO OCEM, He MPOXOAAIINX YePE3 IIEHTP MACC, UCMOL3YIOT TEOPEMY
[Ireiinepa. Eciy och BpalieHUss TOHKOTO KOJbIA TIEPEHECTH M3 IIEHTPa Mace Ha paccrosuue 2R (puc.), To MOMeEHT
WHEPIIMU OTHOCUTEIHLHO HOBOU OCH YBEJIHYUTCA B ...

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

CocTaBuTelib: ( R i E.B. flkoBnesa

MuHucTepCTBO HAYKH U BhICIero oopazoBanus Poccuiickoit denepanuu
HuxHekaMCKUi XMMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prsinan)
benepaibHOrO TOCYAapPCTBEHHOTO OIO/I)KETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIETO 00Opa30BaHus
«Ka3zaHCcKuil HallMOHAJIbHBIN UCCIIEIOBATENIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET
Daxynemem Mexanuuecku
Luxn puzuko—mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku: 20.03.01 TexHocdepHast 0€30MacHOCTh
[Tpodunb: be3onmacHOCTh TEXHOJOTMYECKUX MPOIIECCOB U MPOU3BOJICTB

KPUTEPUU
OLICHKH 3HAHUI CTYIeHTOB Ha dk3ameHe (1 cemecTp)

MakcumanbHOE KOTUYeCcTBO 0asioB 3a sk3ameH 40:

10 GansoB 3a MEPBBIA BOIIPOC,

10 GanoB 3a BTOpPOH,

10 6anyoB 3a TpeTuid BOIpoc,

10 GamyioB 3a 4eTBEPTHIM BOMPOC, MPEJACTABICHHBIN B BUE PACUETHOTO 3a]1a-

HUA.
MuHMMAIBHOE KOJHMYECTBO 0AJIIIOB 34 dK3aMeH 24.

B kaxzaom Ounere 3 TeopeTnueckux Bompoca U 1 pacueTHoe 3amanue. [lpu
pElIEHUN PacyeTHOIrO 3aJaHusi TEOPETHYECKUE MPEANOCHUIKM PacKpbhIBaTh 00s13a-
TEJBHO.

3a OTBET Ha gonpoc BbICTaBiseTCs CTyAeHTY9 < R< 10 6annoe, ecnu cTyneHr:

- TIOKa3aJj IIyOOKHE U BCECTOPOHHUE 3HAHMSI MO BOMPOCY OMIIeTa B COOTBET-
CTBHUHM C y4eOHOU MporpaMMOi, OCHOBHOMW U JIOTIOJHUTEILHON JIUTEpaTypoi, Tpedo-
BaHUH K BBIMOJIHEHHIO COOTBETCTBYIOIIMX (hH3HUECKUX 3aKOHOB (5,4 < R< 5,8);



- CaMOCTOSITENIbHO, JJOTUYECKH CTPOIHO U IOCIIEOBATENbHO M3JIAraer yuyeo-
HbI Marepuan, AEMOHCTPUPYsS YMEHUE AaHAJIU3UPOBATh pPa3IUYHbIE HAy4YHBIE
B3JISA/IBI, QPTYMEHTHPOBAHHO OTCTauBaTh cOOCTBEeHHYIO no3umnuio (1,2 < R< 1,4);

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

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

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

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

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

- YMEET CBS3BIBATh TCOPETUYCCKHE IMOJIOXKCHHUS C MPAKTHUSCKOHN JeSITeIbHO-
cteio (1,0 <R< 1,2);

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

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

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

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

- MPEANPUHUMACT TIONBITKH aHAIM3UPOBATh PA3IMYHBIC HAYYHBIC B3TJISAIBI,
000CHOBaTh COOCTBEHHYIO MO3UIMIO MO TpeboBaHuto mpenomaBarens (0,75 < R<
1,0);

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

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

3a OTBET Ha 60NPOC BHICTABIISACTCA CTyIeHTY R< 60a1n06, ecnv CTyIEHT:

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

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

- HE 3HaeT TpeOOBaHMH K COOTBETCTBYOMUM (hr3nueckum 3akoHam (R< 0,75);

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

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

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



MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuiickoit denepanm
HwxHexaMcKkuii XUMHAKO-TEXHOJIOTUIECKUA HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHs
«KazaHckuill HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
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 % " T.I.Makycesa
01.03.2021 r.

IK3aMeHAMOHHBIH OuteT Ne 1

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

wn e

CocTaBuTeb: ( S E.B. SlkoBnesa

MuHHCTEepCTBO HAyKH M BEICIIETo oOpazoBanus Poccuiickoit ®eneparmn
HwxHekaMCKuii XUMHUKO-TEXHOJIOTUICCKUH HHCTUTYT ((riran)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTENbHOTO YUPEKACHHS BEICIIET0 00pa3oBaHuUs
«KazaHckuil HaMOHAJIBHBIN HCCIIE10BATENbCKUI TEXHOIOTMUECKUN YHUBEPCUTET
Daxynemem Mexanuueckutl
Luxn gusuxo—mamemamuyeckux OUCYUNIUH

Hanpasnenne moaroroskn: 20.03.01 Texnocdepras 6e30macHOCTh

Tpodums: be30nacHOCTh TEXHONOTHYECKUX MPOLECCOB U MMPOU3BOJICTB

Cemectp 2

YTBEPXJAIO

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

JK3aMeHAUHOHHBIH OuJteT Ne 2
Hoaynposoonuxu. Cobcmeennas u npumecHasi npo8ooUMOCb.

. OcHognble 3aK0Hbl 2e0MEeMPUHECKOU ONMUKU.

3axonvl uznyyenus abconomno YepHOo20 mena.

PwonE

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

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

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

CocTaBuTeb: ( T SEREL4 E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00Pa30BaTEIbHOTO YUPESKACHUS BEICIIET0 00pa3oBaHus
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynomem 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] % " T.IMakycepa
01.03.2021 r.
IK3aMeHAIMOHHDBIH OuteT Ne 3

1. Tpaucgopmamop. uepaus masnumnozo nois.

2. Bwi600 3axona nperomnenus ceema.

3.  Domosnexmpuueckuii spgexm.

4.  Bulbepume 0dun sapuanm omeema

n=5

Ha pucyHke n300paxeHsI CTallIOHapHBIE OPOUTHI aTOMa BOZOPO/Ia COTJIaCHO MozeH bopa, a Takke ycIoBHO n300pa-
JKEHBI TIEPEXObI SIEKTPOHA C OIHOM CTallMOHApHOI OpOWTHI HA APYTYIO, COIPOBOKAAIOIINECS M3IydCHUEM KBaHTa
sHepruu. B ynbrpaduoneroBoii ob1acTu criekTpa 3TH epexo il AatoT ceputo Jlalimana, B BUIMMOM — cepuro banbsmepa,
B uH(ppakpacHoii — ceputo [lamena. Hanbompmieit yacrore kBaHTa B cepuu JlaiiMaHa COOTBETCTBYET MEPEXO. . .

BAPUAHTbI OTBETOB:

1) n=5—->n=2; 2)n=5—-n=1;
3)n=3->n=2; 4)n=4—->n=3.
CocTaBuTelb: ( € o s - 7 E.B. SIkosnesa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepamun
HwmxHexaMcknii XUMUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(enepaabHOTO rOCYIapCTBEHHOTO OFO/KETHOTO 00pa30BaTENIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUI TEXHOIOIMYECKUH YHUBEPCUTET»
Daxynemem Mexanuueckuii
Lluxn ghusuxo—mamemamuyeckux OUCYUnIun

Hanpasnenue noarorosku: 20.03.01 TexnochepHas 6€300acHOCTb

Tpodus: be300acHOCTh TEXHONOTUYECKUX MMPOLECCOB U MMPOU3BOJICTB

Cemectp 2
. VTBEPX/IAIO
3aB.uukioM ®MJI J’ﬁ"’ T.I . Makycesa
01.03.2021 .
IK3aMeHAIMOHHBbIH OnjieT Ne 4
1. [ua- u napamacnemuxu. @eppomaznemuru u ux ceoucmad.
2.  Touxue aunzvl. Ilocmpoenue u306pasicenus npeomenios ¢ noMoubIO JUH3.
3. Popmyna iinwmerina ons enewnezo omospdexma. Macca u umnynoc pomona.
4.  Bwibepume o0un sapuanm omsema




Ha pucynke moka3aHbl HampaBiIeHus nagatoniero GoToHa (), paccestHHoro ¢poToHa (y’) U 3JEKTpOHA oTHAYH (€). YTou

paccesaHus 900, HalpaBJICHUC ABUKCHUSA 3JICKTPOHA OTAAYMU COCTABJIACT C HAIIPABJICHUCM NaJarolIeTo (bOTOHa yroia

— =)
©=30" B HMITYJIC paccestHHOTO (oToHa P; , TO IMITYJIbC JIEKTPOHA OTJauu PaBeH...

BAPUAHTBI OTBETOB:
DV3P,: 22J3P,; 2P, 4P
CocraBuresb: ( : ST ; 7 E.B. SlkoBnesa

MunnCTEpCTBO HAYKH | BHICIIET0 oOpa3oBanms Poccuiickoit dexepanun
HwxHekaMCKuii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((rmra)
(henepa’sbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 0Opa30BaHHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuyeckuti

Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH
Hampasnenue moarorosku: 20.03.01 Texuocthepnas 6€30mMacHOCTb
TIpoduns: be30macHOCTh TEXHOJIOTHYSCKHUX IPOLIECCOB U IIPOU3BOJICTB

Cemectp 2
YTBEPXAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 r.
IK3aMeHAlMOHHEIN Onyer Ne 5
1. 3axon Buo-Casapa-Jlanaacca.
2. Ocnosnbie homomempuyeckue 6eaiu4unbl.
3. Ceemosoe oasnenue. dpdhexm Komnmona.
4, Buibepume ooun sapuanm omeema
BeposTHOCTh 0OHAPYKHUTH IIEKTPOH Ha yyacTKe (a,b) 0JHOMEPHOI0 MOTSHIIUAILHOTO SITHKA C 0ECKOHEYHO BEICOKUMH
ur 4
\/
) 1
I 1
| 1
) 1
| ]
0 L iL L
3 3
b
W= Icu dx
CTCHKaMU BBIYUCIIAETCS 10 (opMyIie a , TIe % _ nnornocTs BEPOSATHOCTH, OIpeIeseMas b4 -yHKIUCH.

Ecin w-(b}IHKHI/IH UMEeT BUJ, YKa3aHHBIH Ha DPUCYHKE, TO BEPOSTHOCTH OOHApYXHTh JJICKTPOH Ha y4acTKe
3
gL cx <L |

paBHa...
BAPUAHTBI OTBETOB:
1) 3; 2) 3; 3) 1; 4) 1.
8 8 2 4

CocraBuTelb: ( b il E.B. SIkosnesa



MuHICTEpPCTBO HAyKH U BHICIIEro oOpasoBanus Poccuiickoit denepanun
HipkHekaMCKUi XUMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIHA)
(henepaabHOTO TOCYIapCTBEHHOTO OFOJDKETHOTO 00pa30BaTeNILHOTO YUPEXKICHHS BHICIIEr0 00pa3oBaHuUs
«KazaHckuil HallMOHANBHBIN HCCIIEAOBATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynemem Mexanuueckuii

Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH
Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb
[poduis: be3onacHOCTh TEXHOJIOTUYECKUX TIPOIIECCOB M MIPOU3BOJICTB

Cemectp 2
. YTBEPXJIAIO
3aB.ukiaom OMJ] % " T.IMakycea
01.03.2021 .
OK3aMeHALMOHHBII OuJeT Neb
1. JHeiicmeue macnumnozo noas na mox. Cuna Amnepa. 3axon Amnepa.
2. Koecepenmuocms u MOHOXpOMOMUYHOCHb C6EMOblx 601H. Unmepdepenyus ceema.
3. Mooens amoma Pesepdpopoa. [Tocmyramer Hopa.
4. Buibepume 0dun sapuanm omeema

Ha pucynke nokazana opuenmayus 6ekmopos Hanpsixcennocmu snekmpuieckozo (E ) u maenummnozo (H ) noneii 6
NEKMPOMASHUMHOU 80NHe. Bexmop niomuocmu nomoxa sHepeuu 31eKmpoMaeHUMHO20 NOJIsL OPUEHINUPOBAH 8 HANpas-
JleHul ...

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

CocraBuTesb: e 7 E.B. Slkosnea

MUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit denepanun
HwxHekaMcKuit XUMHUKO- TEXHOJIOTHUECKUN HHCTHUTYT ((hrnan)
(henepasbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHckuil HalMOHAILHBIN HCCIIEI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuueckuti

Lukn ¢husuxo—mamemamuueckux OUCYUnIUH
Hampasnenne moarorosku: 20.03.01 TexHocthepHas 6€30MacHOCTb
Tpo¢puins: be3onacHOCTh TEXHOJIOTHYECKUX MPOIIECCOB U MPOU3BOJICTB

Cemectp 2
_ YTBEPXIAIO
3aB.ukiaoM OMJ] % " T.IMakycea
01.03.2021 r.
IK3aMeHAUMOHHBbIH Ouier Ne 7
1. Cuna Jlopenya.
2. Memooul nabaodenus unmep@epernyuy ceema.
3. Teopus cmpoenus amoma 600opoda no Bbopy. Tudparxyus muxpouacmuy. Boanwvl 0e Epoiins.
4. Buibepume 0dun eapuanm omeemad.

Ecmu 3a4YCPHCHHYIO MJIACTUHKY, Ha KOTOPYIO MaJ1a€T CBET, 3aMCHUTDH HA 3€PKAJIbHYIO TOH Ke mionragu, To CBE-
TOBOC JAaBJICHHC. ..

BAPUAHTBI OTBETOB:
1) ocraHeTCs HEU3MEHHBIM;
2) yMmeHbmHTCS B 2 pasa;
3) yBemmuwmTes B 2 pasa.
CocTaBUTENb: (i ¢ oo - 7 E.B. Slkosnea

MuHHCTEpCTBO HayKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparmn
HwxHexaMcKknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((rma)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 0Opa30BaHHs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH



Hanpasnenue noaroroku: 20.03.01 TexnocdepHas Ge3o0macHoCTb
Tpoduns: be3onacHOCTh TEXHOIOTHUECKUX MTPOLIECCOB U MPOU3BOJICTB

Cemectp 2
. VTBEPXJIAIO
3aB.ukiaoM OMJ] %” " T.IMakycea
01.03.2021 r.
IK3aMeHAMOHHBIH OuteT Ne 8
1. Teopema Laycca dna macnummnozo nons.
2. Humepcghepenyus ceema 6 moHKux nieHKax.
3. Coommuowenue neonpedenennocmeti I eiizenbepaa.
4. Bwibepume odun eapuanm omeema. Umerores 4 PELIETKU C Pa3IHYHBIMU IOCTOSHHBIMU d, OCBELIaeMble OHIUM U

TEM € MOHOXPOMATHYECKUM U3IIy4EHUEM PAa3IMYHON HHTEHCUBHOCTU. Kakoi pUCYyHOK MILTIOCTPUPYET IOJNI0KEHHUE
ITIABHBIX MaKCHMYMOB, CO3/IaBaeMbIX TH(PPAKIHOHHON PEIICTKON ¢ HAMMeHbLIel MOCTOSTHHOI pemeTku? (J — HHTEH-

CHUBHOCTH CBETa, P yroi Jugpaxiunm).

BAPHUAHTBI OTBETOB:
] ]

. N\ |

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

, ;
1) 04 03 02 41 0
b

0l 02 03 04 i]nuz) !

)~

CocTaBUTEb:

&/

o R S

sinq:3) .0:1 03

-

E.B. SIkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00pa30BaTEIFHOTO YIPEKICHUS BEICIIETO 00pa30BaHMs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYunIuUH

Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

Ipoduis: be30nacHOCTh TEXHOJOTHYECKUX TIPOIIECCOB M MIPOU3BOJICTB

Cemectp 2
YTBEPXJIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 r.
IK3aMeHAHOHHBIH OmiteT 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 pucynxe npedcmasiena 3a6UcUMOCHTb MAZHUTMHO20 ROMOKA, NPOHU3LIBAIO-
wWe20 HeKOmMopblil 3aMKHymblil KOHmyp, om epemeru. IC uHOyKyuu He 6O3HUKAEM HA UHMEPBAE...
@, B6
a1 )
1
1
2 /—\ :
1 1 1
1 1 1
1 1 1
1 | 1
I 2% /47 % 76 7 te
ABCDE ! !
20 1
1
1
1
-4 BapualjTel oTBeTOB:
1)B; 2)A;
3)C; 4)D; 5) E.
CocTaBuTeb: 2P a7 E.B. flkoBnesa

MuHHCTEepCTBO HAayKH U BEICIIero oopazoBanus Poccuiickoii deneparym
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
3ag.umktom OMJ] J’ﬁ"’ " T.IMakycesa
01.03.2021 1.
JK3aMeHAHOHHBIIH omter Ne 10
1. Huovkmusnocme. Camoundykyus. Bzaumnas undvkyus.
2. uppaxyus ceema. Hpunyun Loticenca-@peneis.
3. Vpasuenue llpeduncepa.
4, Buibepume 0dun sapuanm omeema
1,4 6000 K
|
I
|
|
|
|
|
I L
500 A, HM

Ha pucyHke nokasana KpuBasi 3aBUCUMOCTH CIIEKTPAJIbHO INIOTHOCTH YHEPIeTUUECKON CBETUMOCTH aOCOJIIOTHO Yep-
Horo Tena ot JuinHbl BosHbl pu T=6000K. Ecnu temnepatypy Tena yMEHBIIUTH B 2 pa3a, TO SHEPreTU4ecKas CBETH-
MOCTH a0COJIOTHO YEPHOT'O TEeJIa YMEHBIIUTCSI. .

BAPUAHTBI OTBETOB:



1) B 16 pasa; 2) B 8 pa3a; 3) B 4 paza; 4) B2 pa3za.

CocTaBuTeb: ( R E.B. SlkoBnesa

MuHICTEpPCTBO HAyKH U BHICIIEro oopasoBanus Poccuniickoit denepanm
HikHekaMCK1i XUMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHAIT)
(benepanbHOro ToCYIapCTBEHHOTO OI0HKETHOTO 00pa30BaTENBHOIO YUPEKACHUS BBICIICTO 00pa3oBaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEA0BATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Daxynemem Mexanuueckuii
Luxn @usuxo—mamemamuyeckux OUCYUNIUH

Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

IIpodmns: be3onacHOCTh TEXHOJIOTHYECKHUX MPOIIECCOB U IPOU3BOJICTB

Cemectp 2
YTBEPXIAIO
3aB.ukiaoM OMJ] % " T.IMakycepa
01.03.2021 r.
IK3aMeHAMOHHBIH OueT Ne 11,
1.  Bumyorcdennviii snexmposaznumnsie xonebanus.
2.  O6ocnosanue npsvoauneiinocmu pacnpocmpanenus ceema. 301b1 Openens.
3. Obwue ceedenusi 06 amomax u 0pax.
4.  Bubepume odun sapuarm omsema. Iloanas cucmena ypaeneruil Maxceenna 0is 21eKMpOMASHUMHO20 NOJISL UMeem 8UO:
- = a]_3) - -
Edl :—J‘a—ds fDdS = IpdV
@ &% @ b
- = ) b B P
j‘Hdl = J‘ j+—\ds j‘BdS =0
&
L) () )
Crenyrommas cucTeMa ypaBHEHUH CIIpaBeIiBa AVl IEPEMEHHOTO 3JIEKTPOMArHUTHOTO TOJA ...
-
- = AB = - =
j‘Edl :—I—dS j‘DdS =0
) &% @&
1) B oTCyTCTBUE 3apsDKEHHBIX TENl M TOKOB IIPOBOIUMOCTH;
2) npu HATMYHMHA 3aPSDKSHHBIX TE U TOKOB MPOBOIMMOCTH;
=
- = D~ ==
(L =) & 3) B OTCYTCTBHE 3apSKEHHEIX Te;
4) B OTCYTCTBHE TOKOB IIPOBOIHUMOCTH.
CocTaBUTENb: (i = o orar 7 E.B. Slkosnea
MUHHCTEPCTBO HAYKH U BBICIIET0 00pa3oBanus Poccuiickoii demeparun
HwxHexaMcKknii XUMHAKO-TEXHOJIOTUIECKUH HHCTUTYT ((prma)
(hemepa’IbHOTO TOCYIAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIbHOTO YIPESKACHHUS BEICIIET0 00pa3oBaHUs
«KazaHckuil HalMOHAJIBLHBIN HCCIIe10BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti
Luxn puzuxo—mamemamuueckux OUCYUNIUH
Hanpasnenne noarorosku: 20.03.01 Texnocdepras 6e30macHOCTb
Tpoduns: be3omacHOCTh TEXHOJIOTHYECKHUX POLIECCOB U IIPOU3BOJICTB
Cemectp 2
YTBEPXJIAIO
3aB.uukioM ®MJI J’ﬁ"’ T.I . Makycesa
01.03.2021 r.
JK3aMeHAIHOHHBIH omteT Ne 12
1. Machumubiii momenm snexmponos u amomos.
2. Judpaxyus ceema om odnoi wenu.
3. Duepeus cessu. Jepexm maccov adpa.
4.  Buibepume 0dun sapuanm omeema .CranmonapubiM ypaBHenuem lllpeaunrepa Ajist 21I€KTpOHA B BOJOPOIONOT00HOM HOHE SIBIISICTCS

YpaBHEHHE ...

BAPUAHTBI OTBETOB:



2 2
Aw+2+21(E+Ze;)w=0 d W+2;mg'¢;:0
1) A drgr 2) At B ,
d? 2m ma, > x° 2
ZU-I-_Q(E_L)W:O *ﬂ‘w-l__zEW:U
3) dx A 2 4 5
CocraBuTesb: ( Ao 7 E.B. SlkoBnesa

MHUHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit denepanun
HinkHeKaMCKUH XUMHUKO-TEXHOJIOTHYSCKHI HHCTUTYT ((uTHan)
(benepanbHOro ToCYIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTENbHOIO YUPEKACHUS BBICIICTO 00pa3oBaHUs
«KazaHckuil HallMOHANBHBIN HCCIIEAOBATENbCKUI TEXHOIOTHYECKUH YHUBEPCUTET»
Dakynomem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUNIUH

Hanpasnenne nogrorosxu: 20.03.01 TexnocdepHas 6e30macHOCTh

Tpoduis: be30macHOCTh TEXHONOTHYECKHX MPOLIECCOB M MPOU3BOACTB

Cemectp 2
_ YTBEPXIAIO
3ap.uukiom OMJI & T.I'.MakyceBa
01.03.2021 r.
OK3aMeHAIHOHHBIH omiteT Ne 13
1. Konebamenvuwui konmyp.
2. Paspewarowas cnocobnocms onmuyeckux npubopos.
3.  Ecmecmeennas paduoaxmusHocmo. o, B, ¥ — usiyeHus.
4. .Bwibepume odun eapuanm omeema

Ha pucynke moka3zaHsl HanpaBiieHus ajgatoniero GotoHa (y), paccessHHOTO GoToHa (Y’) U 3NeKTpoHa oTHayn (€). Yron
paccesHus 90°, HampaBlICHUE JBIKCHUS ICKTPOHA OTJA4YM COCTAaBILIET C HAIpaBI€HHEM Mafaiomero (pOToHA yroi

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

BAPUAHTHBI OTBETOB: 1)2]3;); 2)2./3 P;; 3).J/3 p;; 4) P:b'
CocTaBuTeb: ( € oo - 7 E.B. Slkoenesa

MuUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit demepamun
HirkHekaMCKUi XMMUKO-TEXHOJIOTHYECKIH HHCTUTYT ((HIIHA)
(enepaabHOTO rOCYIapCTBEHHOTO OFO/KETHOTO 00pa30BaTENIbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus
«KazaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUI TEXHOIOIMYECKUN YHUBEPCUTET»
Daxynemem Mexanuueckuii
Lluxn ghusuxo—mamemamuyeckux OUCYUnIun
Hanpasnenue noarorosku: 20.03.01 TexnochepHas 6e300acHOCTb

TIpoduns:
Cemectp 2
_ YTBEPXIAIO
3aB.mukiom OM/J] /ﬁw ] T.I'.MakyceBa
01.03.2021 r.
IK3aMeHAHOHHLIN Onier Ne 14
1. Ocuosvi 30un01i nposodumocmu meepdvix me.
2. Hudpaxyuonnas pewemxa.
3. 3axouwi paduoaxmusHnozo pacnaoa.
4. .Buibepume o0un eapuanm omeema




ITonoXeHre aToMa YIJIepoja B KPMCTALIMYECKOM PELIETKE aliMa3a OIPEEIEHO ¢ MOTPEIHOCTEI0 Ax = 5-107 M. VuuTs-

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

CocTaBuTeb: : /T e E.B. Slkosnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti
HMK./'Z d)uS‘MKO*Mam&WamMVECKMX ()MCL;MI'UZMH
Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

Hpodmm,: Bbe3onacHOCTh TEXHOJIOTHYECKHUX IPOLIECCOB U IIPOU3BOJICTB

Cemectp 2
YTBEPXJIAIO
3aB.ukiaoM OMJ] % " T.IMakycepa
01.03.2021 r.
OK3aMeHAIHOHHBIH omteT Ne 15
1. Duepeus macnummnozo nons.
2. Hucnepcus ceema.
3. Bpemennvie xapaxmepucmuxu paduoaKmusHo20 pacnaod.
4, Buibepume o0un sapuanm omsema

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

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

CocraBuTelb: ( R & E.B. SIkosnesa

MUHHCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit denepanun
HwxHekaMCKUii XUMUKO-TEXHOIOTUICCKUH HHCTUTYT ((riman)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIBHOTO YIPESHKIACHUS BBICIIIETO 00pa30BaHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuyeckuti
Lukn ¢pusuxo—mamemamuueckux OUCYUnIUH

Hampasnenne moarorosku: 20.03.01 Texuocthepnas 6€30mMacHOCTb

Tpo¢puis: be3onacHOCTh TEXHOJIOTHUECKUX MPOIIECCOB U MPOU3BOJICTB

Cemectp 2
_ YTBEPXIAIO
3aB.ukiaoM OMJ] % " T.IMakycea
01.03.2021 r.
JK3aMeHAlHOHHBIIH OuteT Ne 16
1. BpameHue PAMKU 8 MACHUNIHOM No.Je.
2. Hoaspuszayus ceéema. Ecmecmeennulil u nosapu306antbvlii ceem.
3.  Usmepenue paduoakmusHo20 usny4eHus.
4. Buwibepume o0un sapuanm omsema

s p d f

g?— —
2 -

IIpu nepexonax 3JIEKTPOHA B aTOME C OJHOTO YPOBHS Ha APYroil 3aKOH COXPAaHEHUSI MOMEHTA UMITyJIbCa
HaKJIaJAbIBACT OINPECACIICHHBIC OIPAHNYCHUSA (HpaBI/IJ'[O 0T60pa). B OHEPIreTUYCCKOM CIIEKTPE aTOMa BOAOPOJa
(pI/IC.) 3anpeuiennbim 1epexooM ABJIACTCA. . .

BAPUAHTBI OTBETOB:

1)4f — 3d,; 2) 4s - 3p;

3) 3p-2s; 4) 3s — 2s.



= _
CocTaBUTEJb: E.B. SlkoBnesa



MuHHCTEPCTBO HAYKH M BhICIIETo oOpa3oBanus Poccuiickoit denepaunu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIE10BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynomem 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]] J’ﬁ"’ " T.IMakycepa
01.03.2021 r.
OK3aMeHAIHOHHBIIH omteT Ne 17
1. Cospemennvie npedcmagienus o ceeme.
2.  Honapusamopsl. 3axon Manioca.
3.  Aoepnuvie peaxyuu. Uckyccmeennas paduoakmueHOCb.
4. Bbvibepume 00un sapuanm omsema

d
u
d

N
u

¥ryYy
Y¥rYFrY

Ha pucyHke moka3aHa KBapKoBast 1darpaMmma g pacmaja HykJIoHa. DTa JuarpaMMa COOTBETCTBYET peaK-

WY ...

BAPUAHTBI OTBETOB:
1)p—>n+e_+l7é,. 2)n—>n+e_+i7e.
3)n—>p+e_+t73_ 4)p—>p+e_+i7€

CocTaBuTeb: ( o . = & E.B. Slkoenesa

MuHHCTEepCTBO HAyKH M BEICIIETo oOpa3oBanus Poccuiickoit deneparyn
HwmxHekaMCKui XUMHAKO-TEXHOIOTUYESCKUI HHCTUTYT ((rran)
(henepa’sbHOTO TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKIACHHS BBICIIEIO 00pa30BaHus
«Ka3zaHckuil HaMOHAJILHBIN HCCIIEI0BATEILCKUI TEXHOJIOTHUECKUN YHUBEPCUTET
Dakynemem Mexanuyeckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hampasnenne moarorosku: 20.03.01 Texuocthepnas 6€30mMacHOCTb

Tpo¢puins: be3onacHOCTh TEXHOJIOTHUECKUX MPOIIECCOB U MPOU3BOJICTB

Cemectp 2
_ YTBEPXIAIO
3aB.mukiom OM/J] %” ] T.I'.MakyceBa
01.03.2021 r.
JK3aMeHAHOHHBIIH omiter Ne 18
1. 3axown Buo-Casapa-Jlannacca
2. Cnocobul nonyuenus noispu308aHHo20 ceemd.
3.  Hosumpon. f+ - pacnad. DnekmpoHnuwli 3axeam.
4. Buvibepume 0dun sapuanm omsema. OnHa U Ta e TuPpaKkIHOHHAS pElIeTKa OCBENaeTCs Pa3TUIHBIMU MO-

HOXpOMAaTHYCCKUMHU U3TTYUCHUAMU C Pa3JIMYHBIMU UHTCHCUBHOCTAMU. Kakoit PUCYHOK COOTBETCTBYECT CIIy-

Yalo OCBEILCHHUsI CBETOM HaM0ObIIell YacToToi? (J — MHTEHCUBHOCTH CBETa, P yroi Aupakium).
BAPUAHTBI OTBETOB:



1) 04 03 02 01 0] 01 02 03 04 sino* 2) o4 03 02 01 0] 0
L

I e ( # il
< V= (o LR S L/

CocTaBUTE/Ib:

U=,4 smps) A4 @Y 03 0 0 [ ]

E.B. SlkoBnesa



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

Hampasnenue noarorosku: 20.03.01 TexxocthepHas 6€30macHOCTb

[poduis: be30nacHOCTh TEXHOJIOTUYECKUX IIPOIIECCOB M MIPOU3BOJICTB

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

1. TIpancgopmamop. Duepus maznumno2o nous.

2. Ipumenenue unmeppepenyuu.

3.  Peaxyus oenenus. Llennas peaxyus.

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

Ilnanka , HEOTpeNeNIeHHOCTh cKopocTu 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,
CocraBuresb: ( ¥ e —— ; 7 E.B. SlkoBnesa

MunnCTEpCTBO HAYKH | BHICIIET0 0Opa3oBaHusa Poccuiickoii denepannu
HwxHekaMCKuii XUMUKO-TEXHOJIOTUICCKUI HHCTUTYT ((riman)
(henepa’sbHOTO TOCYIapPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHS BBICIIECIO 0Opa3oBaHUs
«KazaHckuil HaMOHAJILHBIN HCCIIeI0BATEIbCKUI TEXHOJIOTHUECKUN YHUBEPCUTETY
Dakynemem Mexanuyeckuti
Lukn ¢husuxo—mamemamuueckux OUCYUNIUH

Hampasnenne moarorosku: 20.03.01 Texuochepnas 6€30mMacHOCTb

Tpo¢puins: be3onacHOCTh TEXHOJIOTHYECKUX MPOIIECCOB U MPOU3BOJICTB

Cemectp 2

YTBEPXJIAIO

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

4. Buibepume ooun sapuanm omeema

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

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

CocraBuTesb: ( : e E E.B. SlkoBnesa



MuHHCTEpCTBO HAYKH U BhICIIET0o oOpa3oBanus Poccuiickoii denepauuu
HwxHexaMcKkuii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((rima)
(henepa’sbHOTO TOCYIAPCTBEHHOTO OFO/KETHOTO 00pa30BaTEIFHOTO YUPEIKACHHS BBICIIEIO 00pa30BaHHUs
«KazaHckuil HaMOHAJIBLHBIN HCCIIEI0BATEIbCKUI TEXHOJIOIMUECKUN YHUBEPCUTET
Dakynomem Mexanuyeckuti

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

Hpodmm,: Bbe3onacHOCTh TEXHOJIOTHYECKHUX IPOLIECCOB U IIPOU3BOJICTB

Cemectp 2
YTBEPXIAIO
3aB.ukiaoM OMJ] J’ﬁ"’ " T.IMakycepa
01.03.2021 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
ur 4
| 1
) 1
| 1
| 1
) 1
| ]
0 L iL L
3 3

BeposTHOCTh 00HAPYKHUTH IJCKTPOH Ha yUacTKe (a,b) 0OJHOMEPHOTO MOTSHIIHATBLHOTO SITHKA ¢ OECKOHEUHO BBICOKHMMU
b

W= Icu dx
CTCHKAaMU BBIYUCIIACTCS MO (opMyIie a , TIIe % _ nnornocTs BEPOATHOCTH, OmIpenaesseMas by -pyHKITUCH.

Ecnu 1"'|"r—(byHKLu/I$[ UMeeT BHJ, YKa3aHHBI Ha PHUCYHKE, TO BEPOSATHOCTb OOHAPYKUTh AJIEKTPOH Ha Y4YacTKe

1L«::.'nc <L
‘paBHA...

BAPUAHTBI OTBETOB: 1) 5; 2)1:3)1; 4)3
8 4 2 8

CocTaBUTE/b: S E.B. SlkoBnepa

MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit dexepanun
HwmxHexaMcknii XUMHUKO-TEXHOJIOTUIECKUH HHCTUTYT ((prima)
(enepanbHOTo ToCyYIapCTBEHHOTO OI0/HKETHOTO 00pa30BaTEILHOTO YUPEXKACHHUS BBICIIET0 00pa3oBaHus
«KazaHckuil HallMOHANBHBIN UCCIIEA0BATENbCKUI TEXHOIOITMYECKUH YHUBEPCUTET»
Daxynemem Mexanuueckuii

Luxn puszuxo—mamemamuueckux OUCYUNIUH
Hanpasnenue noarorosku: 20.03.01 TexnochepHas 6e300acHOCTb

HpO(lJPIJILZ be3onacHOCTh TEXHOIOTHUECKUX IPOIIECCOB U MMPOU3BOICTB

Cemectp 2
VTBEPX/IAIO
3aB.uukioM ®MJI J’ﬁ" T.I . Makycesa
01.03.2021 r.
JK3aMeHALHOHHBII OuJteT Ne 22

1. Hua- u napamacnemuxu. @eppomacnemuu u ux ceoucmed.

2. Bbi600 3ax0Ha nperomieHus ceema.

3. Tunvl 63aumo0eticmsust d1eMenmaphblx Yacmuy. 3aKoHbl usny4eHus abcouomuo YepHo20 meid.

4. Bulbepume odun sapuanm omseema




" &

b

6000 K

>

500 A, HM

Ha pucyHke mokasaHna KpuBasi 3aBUCHMOCTH CIIEKTPaIbHOM IIOTHOCTH YHEPTeTHUECKONW CBETUMOCTH abCOFOTHO Yep-
HOTO TeJa OT JuHbI BodHbI pu T=6000K. Eciu TemmnepaTypy Tena yMEHBUIUTH B 2 pa3a, TO JHEPreTUIecKas CBETH-
MOCTb a0COJIOTHO YE€PHOTO TeNa YMEHBIIUTCSL..

BAPUAHTBI OTBETOB:

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

CocTaBuTelb: ( o r SR E.B. SIkosnesa

MuHucTepCTBO HAYKH U BhICIIEro oopazoBanus Poccuiickoit @enepanuu
HuxHekaMCKUi XMMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prsinain)
benepabHOTO TOCYAaPCTBEHHOTO OIO/IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIETO 00Opa30BaHus
«Ka3zaHCcKkuil HallMOHAJIbHBIN UCCIIEIOBATENIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET
Daxynemem Mexanuuecku
Luxn uzuxo-mamemamuyeckux OUCYUnIuH

Hanpasnenue noarorosku: 20.03.01 TexHocdepHast 0€30MacHOCTh
[Tpoduns: be3onacHOCTh TEXHOJOTMYECKUX MPOIIECCOB U MPOU3BOJICTB

KPUTEPUU
OLICHKM 3HAHMH CTYJAEHTOB Ha 3K3aMeHe (2 cemecTp)

MakcumanbHOE KOTUYecTBO 0asioB 3a sk3ameH 40:

10 GansoB 3a MEpPBBIA BOIIPOC,

10 GansoB 3a BTOPOH,

10 GanyoB 3a TpeTuid BOIpoc,

10 GamoB 3a 4YeTBEPTHIM BOMPOC, MPEJACTABICHHBIN B BUE PACUETHOTO 3a]1a-

HMU:.

B kaxzaom Ounere 3 Teopernueckux Bompoca U 1 pacuetHoe 3ananue. [Ipu
pElIEHUN PacyeTHOrO 3aJaHusl TEOPETUUYECKUE MPEANOCHUIKA PacKpbIiBaTh 00s13a-
TEJBHO.

3a OTBET Ha gonpoc BbICTaBisAeTCs CTyIeHTY9 < R< 10 6annoe, ecnu cTyneHr:

- TIOKa3aJl TIyOOKHe U BCECTOPOHHUE 3HAHMSI MO BOMPOCY OMJIeTa B COOTBET-
CTBUHM C y4eOHOU MporpaMMoOi, OCHOBHOM U JIOTIOJHUTEILHON JTUTEpaTypoi, Tpebo-
BaHUH K BBIMOJIHCHHIO COOTBETCTBYIOIIMX (U3HUECKUX 3aKOHOB (5,4 < R<5,8);

- CaMOCTOSITENILHO, JIOTHUYECKH CTPOMHO U IMOCJEA0BATENIbHO M3JIaraeT y4yeo-
HBI Marepuain, JAEMOHCTPUPYS YMEHUE aHaJIM3UPOBATh pa3IUYHbIe Hay4dHbIE
B3IJISL/1BI, ApTYMEHTHPOBAHHO OTCTaMBaTh COOCTBeHHYIO mo3uimio (1,2 <R< 1,4);



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

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

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

- CaMOCTOSATENIbHO U TOCIIEOBATEIbHO M3JIaraeT yuyeOHbIM Marepuai, mpe-
MPUHUMAET MOMBITKH aHAIM3UPOBATh PA3IMYHBIE HAYyYHBIE B3TJISABI U OOOCHOBATH
COOCTBEHHYIO IMO3UIIMIO, TIPU ITOM JOIYCKaeT He3HaunuTeabHbie omuoku (1,0 < R<
1,2);

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

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

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

- TIOKa3bIBACT TBEP/IbIC 3HAHUS TI0 BOIIPOCY OMIIeTa B COOTBETCTBUH C YICOHOM
IIPOTPAMMOM, OPUEHTHUPYETCS JIUIITH B HEKOTOPBIX JIUTEPATYPHBIX HCTOYHUKAX, 3HACT
OTJCNIbHBIC TpeOoBaHus K pu3nueckuM 3akoHaM (3,0 < R< 4,0);

- y4eOHBII MaTepuall U3jaraeT penpoIyKTUBHO, JOITYCKasi HEKOTOPbIE OIITMOKU
(0,75 <R< 1,0);

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

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

- peub He Bcerja JIornyHa ¥ rnocieaoBarensHa (0,75 < R< 1,0).

3a OTBET Ha 60nPoc BHICTABIsETCS CTyACHTY R< 6 éaninoe, ecivi cTyneHT:

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

- HE OPUEHTHPYETCS B OCHOBHBIX JINTEPATYPHBIX UCTOUHMKAX (R< 0,75);

- He 3HAeT TPeOOBAHUI K COOTBETCTBYIONIUM (pr3uueckum 3akoHam (R< 0,75);

- HE B COCTOSIHUM JaTh CAMOCTOSITENIbHBIN OTBET Ha BOIIPOCKI, 000CHOBATH COO-
crBeHHyro nosuimio (R< 0,75);

- HE YMEET YCTaHABIIMBATh CBSI3b TEOPETUYECKUX MOJIOKEHUH ¢ MpakTuKoil (R<
0,75);

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



MuHucTepCTBO HAyKH U BhICIIEro oOpasoBanusi Poccuiickoit denepanuu
HuxHexkaMCKUN XUMHUKO-TEXHOJIOTMYECKU UHCTUTYT ((priran)
dbenepaabHOro rocy/1IapCTBEHHOTO OI0JIPKETHOTO 00Pa30BaTEIbHOTO YUPEKICHUS
BBICIIET0 00Opa30BaHUs
«Ka3zaHCKnil HaIMOHAIBHBINA UCCIIEIOBATENILCKAN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynrbmem MexaHUYECKUU

Luxn ¢puzuxo-mamemamuyeckux OUCYUNIUH

Hampasnenue noarorosku: 20.03.01 TexHocdepHas 6€30MacHOCTh
(k00 u Haumenogawnue)

[Tpodunb/mporpamMma; be30macHOCTh TEXHOIOTHYECKUX IPOIIECCOB U IPOU3BOJICTB

KoMILIeKT TeCTOBBIX 3aJJaHUH 15 MpoBE€JACHUA TCCTUPOBAHHUA 110 pasaejiaM U
HTOIOBOI0 TECTUPOBAHUSA

o qucauIuinae Pusmka

PexoMeHganuu 1o HCIOJIb30BAHUIO

KoMIUTIeKT TeCTOBBIX 3aJJaHUl COAEPIKUT TECTHI Il TEKYIIEro KOHTPOJIS 3HAHUU IO
paszziesiaM U UTOrOBOT'O KOHTPOJISl 3HAHUM, YMEHUM U HAaBBIKOB CTYJEHTOB I10 Ba)KHEHUIIIUM TEMaM,
n3y4aeMbIM 110 pusuke. [l kaxxaoi yueOHO#M rpynibl pa3paboTaHo YEThIpe BapraHTa PaBHOCIOXK-
HBIX ¥ MMAPAJJIENBHBIX 110 COAEPIKAHUIO TECTOB.

Ha BbInonHeHne Kak10ro UTOroOBOro TECTa MO AMCUUIIMHE PEKOMEHYEM BBIIEIATh
1o 60 MUHYT.

[Tocne mpoBeieHUst TECTUPOBAHUS CTYICHTHI CAAIOT HA IPOBEPKY TOJIBKO JHUCT (OaHK)
C OTBETaMH K 3aJjaHusiM TecTa. [IpoBepKy 01aHKOB y100HO OCYIIECTBISATH, €CJIM OTBETHI TOMEIIEHbI
B TaOnuiy. OlieHKa pe3yJbTaToB JESTEIbHOCTH CTYJEHTOB IO OTBETaM O0OECIeYHBAET ONepaTHUB-
HOCTb KOHTPOJIS.

BxuroueHue B TeCT 3a/laHu «y3KOM HaIllpaBIEHHOCTH», 00€CIIEYMBAIOLINX TPOBEPKY
OJIHOM — IBYX €MHUI] HOBBIX 3HAHWM, [T03BOJISIET YBEIMUUThH KOJIMUYECTBO 3a/laHUi TECTA 110 CPaB-
HEHMIO C OOBIYHBIM YCTHBIM OIIPOCOM CTYJICHTOB. BMecTe ¢ TeM TecThl He 00eceunBatoT IPOBEPKY
BCEX BUJ0B JOPMHUPYEMBIX YMEHHH 1 HABBIKOB, HAIIPUMED, YMEHUSI 000CHOBBIBATH OTBET, a 3HAUUT,



HE MOTYT 3aMEHHUTbh YCTHBIN omnpoc. [loaToMy HTOroBo€ TeCTUPOBAaHUE 1EIECO00Pa3HO MPOBOIUTH
nepe;; 9K3aMEeHOM JIJISl OTIEPATUBHON THATHOCTUKH YCBOCHHUS OCHOBHBIX (DU3MUECKUX TOHSTHH.
JInst mpoBEpKH UTOTOBBIX 3HAHUM CTYACHTOB Ipeiaraercs 4 Bapuanra tectoB. Kax-
JIBIM TECT COCTOUT U3 25 TeCTOBBIX 3aaHmii. Bpemst BeinmonHeHus tecta 60 MUHYT
OCHOBHOW KOMIIJIEKT TE€CTOBBIX JK3aMEHALIMOHHBIX 3aJaHUil HAXOAUTCA B MOAYJIbHOMN
00BEKTHO-OPUEHTUPOBAHHOMN JTUHAMHYECKON yueOHO cpene — MOODLE
(https://moodle.nchti.ru/) u MoXeT UCIOAB30BATHCSA KaK JUIS TEKYIIEro KOHTPOJIS 3HAHHUN IO OT-
JEBHBIM pa3jiejaM, TaK 1 UTOTOBOTO KOHTPOJISI 3HAHHA CTYIEHTOB 10 JUCIUTIINHE.
MakcruManbHOE KOJIMYECTBO OajioB 3a UTOTOBOE TecTupoBaHue 3 Gajia 3a 25 TECTOBBIX
3aJIaHuH, T.€. 32 KaXJI0€ MPaBUIBLHO BRITIOJHEHHOE TecToBoe 3ananue 0,12 Gamna.
Jljig TOoro 4toObl UTOTOBOE TECTUPOBAHUE CUUTAJIOCH CAAHHBIM, HEOOXOJUMO BBITIOJIHUTH
ero Ha 2,0 6amia u BoIie. [Ipy TOBTOPHOM TECTHPOBAHUY B HTOTOBBIN PEUTHHT HIIET CPEAHUN OalT
10 BCEM MOTBITKAM.

CTtpykTtypa Tecta no ¢puznke

Ne HaumeHoBaHue pa3snesa auc-
Ne 3ananus Tema 3aganus
n/n IUITHHBI
1 O06paboTKa pe3yabTaTOB U3MEPCHUI
23 Kunemarvka TOYKM M MOCTYMATEILHOTO JBUKEHHS
' TBEPIOro Tena
4 Jmaamuka. 3akoHsl HeroToHA.
1 MexaHuka
5 JluHaMu4eckre mapaMeTphbl BpalaTeabHOTO JBIDKE-
HUS TBEPJIOTO Tesa
6 JlnHaMuKka BpamaTeIbHOTO IBIDKEHUS. 3aKOHBI CO-
XpaHCHHS B MEXaHUKE
7 CrennanbHas TeOpUs OTHOCUTENLHOCTH
8 OCHOBHBIC TIOJIOKEHHS ¥ TIOHATHSI MOJIEKYIISIPHO-KHU-
HETHYECKOH TeopuH. 3aKOHBI UI€ANbHOTO Ta3a
MonekynsapHast pU3HKa U TEPMO-
2 IUHAMHKA 9 Cpe}lHﬂﬂ OHEPTHUA MOJICKYJI
10 Bropoe nauano tepmoguHaMuku. DHTponus. L{ukisl
11 SIBnenus nepeHoca
12 Teopema ['aycca mist 3JI€KTPOCTATHIECKOTO TIONS B
BaKyyMe
3 3HeKTqueCTBO U MarHETU3M 13 CBs13b Hanps>KEHHOCTH U MMOTCHIUAIa
14 DIEeKTPUIECKOe U MaTHUTHOE TIOJIC B BEIIECTBE
15 CBoiicTBa HNIEKTPUIECKUX U MAaTHUTHBIX TTOJIEH
16 Koe6anus. OCHOBHBIEC TOHATHUS U ONIPEICICHUS
17 CrnoxeHre TapMOHMYECKUX KOJICOaHMA
4 Konebanus n BOJHBI
18 OHeprust BONHEL [lepeHOC 2HEPTUU 3JIEKTPOMATHUT-
HO BOJTHOM
19 Wntepdepentms n nudpakums cBera
5 BoHOBast 1 KBaHTOBas ONITHKA 20 [Monspuzanus u AUCHIEpCUs CBETa
21 TemnoBoe m3nydenne. ®otodrpdext
22 CnexTp aTtoma Bojopoaa. [Ipaswio or6opa
KpanToBas ¢m3mka ¥ (H3UKA KopnyckynsipHO-BOJTHOBOM yanu3M CBONCTB YacTHIL
6 aToMa. DJIEMEHTHI AepHON (- 23 BerectBa. BonHoBass (yHkims. COOTHOIICHHE He-
3UKH W (U3HKH 3JIEMEHTapHBIX ompezenenHocrei I'eiizenbepra
dacTul,. 24 VYpasuenus lpennnrepa (o01ue cBoiicTBa)
25 DyHaamMeHTaIbHbIE B3aUMOICHCTBUS

KpnTepnn OLICHKHU pe3yjJbTaTOB HTOIOBOI0 TECTUPOBAHUSA:



https://moodle.nchti.ru/

KonudecTBo BepHO BBINOIHEHHBIX 3aJaHUH 21-25 17-21 13- 17 0-13

3a KaXK[Iplif BEPHBIM OTBET HA BOIPOC 2,52-3,0 2,04-2,52 1,56-2,04 0-1,56
0,126

O0pa3sen JHCTa OTBETOB CTYAEHTA.

Howmep 3ananus

HOMep IMpaBUWIbLHOI'O OTBECTA

Bapuanr - 1
3AZJAHHUE Ne 1.
VY CTaHOBUTH COOTBETCTBUE MEX]y IPUCTaBKaMHU K 0003HAYEHUSAM €IUHMIl U3MEPEHUs U
JECSITUUHBIMU NopsaKkaMu. Mukpo — (Mk), ITuko — (1), Hano — (1), Mumu — (m), Mera — (M), Kuno

— (x).

BAPUAHTBI OTBETOB:
1) 10°°
2) 1012
3) 10°
4) 1073
5) 10°
6) 103
3AJAHHUE Ne 2.
Touka M aBmxeTcs 10 CIMPAIH C IOCTOSHHOM 10 BEJIMYNHE CKOPOCTBHIO B HANIPABJICHUH,
YKa3aHHOM CTPEJIKOM. [Ipn 3TOM BEJIMYMHA HOPMAaJILHOT'O YCKOpEHHUS
BAPUAHTBI OTBETOB:
1)  yBenuumMBaeTCs
M 2)  yMCHbIIAeTcs
3)  He U3MeHsAETCS
—

3AJJAHUE Ne 3.
KoopamHaTa Tena X MeHseTcs ¢ TeUeHHEeM BPEMEHH COTIacHO 3akoHy X = 4 + 3t - 5t%, rie
BCe BeJIMUMHBI BeIpaxkeHbl B CU. Onpeaenure NpoeKnu0 YCKOPEHUs ax3TOTo Tena.

BAPUAHTBI OTBETOB:
1) -10m/c?
2) 4wm/c?
3) -5wm/c?
4) 3 m/c?
3AJJAHME Ne 4,

HNueprmanbHON Ha3bIBA€TCSI CUCTEMOW OTCUETA ...

BAPUAHTBI OTBETOB:



1) B KOTOpPO¥i BHIMOIHSIETCS MEPBBI 3aK0H HpioTOHA

2) B KOTOpOﬁ BCC MCXAHUYCCKHUC SBJICHUA MPOTCKAIOT OAUHAKOBO IIPHU OAWHAKOBBIX Hadallb-

HBIX YCIOBHAX
3) B KOTOpOIi BHINOJHSIETCS] BTOPOM 3aK0oH HbloTOHA
4) KOTOpasi JBHIKETCSI PABHOMEPHO

3AJAHUE Ne 5.

ToHkocTeHHas TpyOKa M KOJIbLIO MMEIOT OJMHAKOBBIE Macchl U paauycel (puc.). Jms nx

MOMEHTOB HHEPIUH CIIpaBEIJINBO
=

m

k

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

COOTHOILICHHC. ..

ap u nmonblii nuauHAp (TpyOKa), UMEIOLIE OJUHAKOBBIE MAacChl U PaaUyChl, BKaThIBA-
10TCs 0€3 MpOCKalIb3bIBaHUS Ha FOpKY. Ecii HauambHbIE CKOPOCTH 3THX TEJ OJAMHAKOBBI, TO. ..

BAPUAHTBI OTBETOB:
1) BbIIIE MOJHUMETCS TOJBIH IUITHHID
2) BBIIIIE MIOJHUMETCS I1ap
3) o0a Tena MoJHUMYTCS Ha OJIHY M TY K€ BBICOTY

3AJAHHUE Ne 7.

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

HaOmronaercd. . ...



BAPUAHTbBI OTBETOB:

1) cokpamieHne pa3MepoB BIOJIb HAIIPABICHUS IBIKCHHS

2) yBeJIMYEHHUE Pa3MEPOB BJI0JIb HAIIPABJICHUS JBU)KEHUS

3) cokpamieHne pa3MepoB B HAPaBJICHUH TEPIEHANKYIIPHOM JIBUKEHHIO
4) yBenuyeHHE Pa3MEPOB B HANPABJICHUH MEPIECHANKYIIPHOM JBHKCHHIO

3AZIAHHUE Ne 8.
JU1g naeanbHOro ra3a Mexay MOJIEKyJIaMu IPUCYTCTBYIOT:

BAPUAHTBI OTBETOB:
1) CcuiIBI MPUTSHKEHHS
2) CWIbI OTTAJIKHBAHUS
3) ¥ CHIIBI IPUTSHKCHUS, U CUJIBI OTTAIIKUBAHHS OJJHOBPEMEHHO
4) OTCYTCTBYIOT CHJIBI B3aUMOICHCTBUS

3AJJAHUME No 9.

CpenHsist KHHETHYECKas SHEPIHsl MOJIEKYJI ra3a IpH teMreparype T 3aBUCHT OT UX CTPYK-
TYPBbI, YTO CBA3aHO C BO3MOKHOCTBIO Pa3JIMYHbIX BUAOB JIBUKCHHUA aTOMOB B MOJICKYJIC. HpI/I YycCliio-
BHH, YTO MMEIOT MECTO TOJBKO MTOCTYNATEIBHOE U BPAIATEIbHOE IBHKEHHE, CPEIHSS SHEPTUS MO-
nexyn azota (N2) paBHa ...

BAPUAHTDBHI OTBETOB:

kT
1)

kT
2)

3

kT
3) 2

3

kT
4)

3ATAHUE Ne 10.

Ha pucynke n3obpaxen mukn Kapro B xoopaunatax (P,V). AamabatHoe pacmupeHue
MIPOUCXOAUT Ha JTane

v




BAPUAHTDBI OTBETOB:

3AJAHHUE Ne 11
SBienue BHYTPECHHCTO TPECHUA UMECT MECTO TP HAJTUYKUHA I'paJUCHTA ...
BAPUAHTBI OTBETOB:

1) cKOpOCTH CIIO€B KUAKOCTH WITH ra3a
2) KOHIICHTPALIUH

3) TemmepaTypsl

4) BIEKTPUYECKOTO 3apsiaa

3AJJAHHUE Ne 12

Toueunsblil 3apsin +0 HaXOOUTCS B LIEHTpE cepuyeckoil moBepxHocTH. Ecnu yBenuuuTh paguyc
—+

cepruecKoii IOBEPXHOCTH, TO IIOTOK BEKTOPA HANPSKEHHOCTH IEKTPOCTATHYECKOTo ros & ge-
pe3 OBEPXHOCTH CEPHI. ..

BAPUAHTBI OTBETOB:

1) HEe u3MeHHTCS
2) yBeIUYUTCS
3) yMeHbLIHUTCA

3AJAHHUE Ne 13

Ilone co3mano OCCKOHEYHOM PaBHOMEPHO 3ap5[)KeHHOﬁ IIJIOCKOCTBIO C HOBerHOCTHOI\/'I
IJIOTHOCTBIO 3apsaa —C. Vxkaxure HaIlpaBJICHUEC y6]':>IBaHI/IH MNOTCHIIMAJIa B TOYKC A.

BAPUAHTBI OTBETOB:

3AJJAHUE Ne 14



Ha PUCYHKC IMPEACTABJICHA 3aBUCUMOCTb MAIrHUTHOT'O IIOTOKA, MPOHU3BIBAOIICTO HCKOTO-

pBIH 3aMKHYTBIM KOHTYp, OT BpeMeHu. DJIC mHAyKLIMN B KOHTYype IO MOAYJII MakCcUMajibHa Ha
MHTEPBAJIE. ..

BAPUAHTbBI OTBETOB:

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

OTHOCHUTENBHO CTATHUECKUX AIIEKTPHUECKHUX TOJICH CIPaBEINBBI YTBEPIKICHHS:
BAPUAHTBI OTBETOB:

1) CunoBble TMHUYU 3aMKHYTBI

2) DnexkTpocTaTUUECKOE MOJIe SBISIETCS MOTEHIIMAIbHBIM (KOHCEPBATUBHBIM)

3) QHGKTpOCTaTI/I‘IeCKOC IIOJIC I[eﬁCTByeT TOJIBKO Ha HCIIOABUKHBIC 3apsA bl

3ATAHHUE Ne 16

[IpoMexyToK BpeMeHH, B TEYEHUH KOTOPOTO (a3a KoseOaHus MoaydyaeT NpupaiieHue 2, Ha3bIBa-

ercs ...
BAPUAHTBI OTBETOB:

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

CKI1agpIBarOTCs JIBa TApMOHUYECKHUX KOJIeOaHHs OJHOTO HANIPABICHUS C OJMHAKOBBIMU TIEPUO-
namu. PesynpTupytoniee kojebaHne uMeeT MaKCUMaJIbHYI0 aMIUIUTYy pU pa3HOCTH ¢a3, pas-

HOH ...
BAPUAHTLI OTBETOB:
1) 2n

)=
3) 05«



4) 0257

3AJJAHHUE Ne 18

[Tpu ymeHbleHHH B 2 pa3a aMILUTUTYABI KOJI€OaHH BEKTOPOB HANPSKEHHOCTH AJIEKTPH-
YECKOI'0 ¥ MarHUTHOT'O IOJIEM INIOTHOCTH IIOTOKA DHEPIHUH ...

BAPUAHTDBI OTBETOB:

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

3AJAHUE Ne 19
Ecnu na nudpakiuoHHy0 peneTky najaaer 6emnblif CBeT, TO OyJeT HaOMI0AaThCA. . .

BAPUAHTBI OTBETOB:

1) B nenTpe Oenas mosnoca, a mo 00e CTOPOHBI OT HEE PacIIONIOKATCS YepeTyIoLIrecs pa-
JTy’KHBIE TTOJIOCKH.

2) mosio’)KeHNEe MHTEPPEPEHIIMOHHBIX MAKCUMYMOB OY/IET CMEIaThCs

3) uepeoBaHUE CBETJIBIX U TEMHBIX I10JIOC

3AJJAHHUE Ne 20
3aBUCHMOCTB a0COJIFOTHOTO MTOKA3aTels PEIOMIICHUS BEIIECTBA OT YACTOTHI
n =f (v) Ha3pIBaeTcH ...

BAPUAHTBI OTBETOB:
1) nucniepcueit
2) noasipuzanuent
3) unrepdepennuen
4) mudpaxiueit
3AJIAHHUE Ne 21

Bo ckonbko pa3 YBCIIMYIUTCA NJIMHA BOJIHBI, IIPUXOAAIIAACA HA MAKCUMYM CHCKTpaHLHOﬁ
IJIOTHOCTH U3JIYUATCIbHOCTH, €CIIU TCMIICPATYPY YMCHBIIUTL B 4 pasa:

BAPUAHTBI OTBETOB:
1) ymeHnbmmTcs B 8 pas
2) yBenu4uTcs B 4 pasza
3) yBenuuutcs B 8 pas
4) ymenpluTcs B 4 paza
3AJIAHUE Ne 22

IIpu nepexonax 3JIEKTpPOHA B aTOME C OJHOIO YPOBHSI HA IPYroi 3aKOH COXPaHEHUs MO-
MEHTa MMITyJIbCa HaKJIaJbIBaeT OIpe/ieIeHHbIe OorpaHuueHus (mpaBmiio oroopa). B snepreruue-
CKOM CHEKTpe aToMa BOAOpoAa (puc.) 3anpeujentvim IePEXoIOM ABISETCA. . .



BAPUAHTBI OTBETOB:

1) 2s-1s
2) 4f —3d
3) 3d-2p
4) 2p-1s

3AJAHHUE 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



Bapuaunrt — 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
3AJTAHUE Ne 2.

Touka M ABHXKETCS 1O COUPAIHM C MOCTOSIHHOM IO BEJIMYMHE CKOPOCTHIO B HANPABJICHUH, YKa3aH-
HOM cTpenkoi. [Ipu 3TOM BennurmHa HOPMaJIbHOTO YCKOPEHHUS ...

M

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

3AJAHHUE Ne 3.
KoopamHaTa Tena X MeHsAeTCsl ¢ TeUeHHEeM BPEMEHH COTJIACHO 3aKOHY X = 2 — 4t + t2, rye
BCE€ BeJIMUMHBI BeIpaxkeHbl B CU. Onpeaenure NpoeKun0 YCKOPEHUs ax3TOTO Tea.

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

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

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

Ecnu MOMeHT nHepuuu Tena yBeNTU4HUTh B 2 pas3a, a CKOPOCTh €ro BpallleHUs! YMEHbBIIIUTh
B 2 pa3a, TO MOMEHT UMITyJIbCa Tena. ..



BAPUAHTbBI OTBETOB:

1) He u3MeHseTCs
2) yBeauuuTcs B 4 pasza
3) ymeHbIUTCS B 4 pasa

4) ymeHbpmHTCS B 2 pasa
3AJJAHHUE Ne 6.

CroirHoi ¥ ol (TpyOKa) HUJIMHIPHI, UMEIOIINE OJIMHAKOBbIE MAacChl M PaJInyChl, CKa-
THIBAIOTCS 0€3 MPOCKaNb3bIBaHMs ¢ TOpKHU BbicoTOW h. Torma BepHBIM yTBEpkJICHHEM 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
3AJTAHHUE Ne 8.

ITpu n300apHOM IpoLeCCEe YMEHBIIEHUE TEMIIEPATYPhl COIIPOBOKAAETCS. . .

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

Cpenusisi KHHETHYECKast YHEPTUsI MOJIEKYIT ra3a Mmpu temreparype T 3aBHCHT OT UX CTPYK-
TYpPBI, YTO CBSI3aHO C BO3MOXKHOCTBIO pa3IMYHBIX BUOB JIBUKEHUS aTOMOB B MoJiekyiie. [Ipu ycio-
BUH, YTO UMEIOT MECTO TOJIFKO MOCTYIATENILHOE ¥ BpalaTeIbHOE IBUKCHUE, CPEIHSISI SHEPTUS MO-
nexyn BoasHoro napa (H20) paBHa ...

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

3)



Zir

4) 2

3AJAHHUE Ne 10.

Ha pucynke nzo0paxen uuki Kapuo B koopaunarax (p,V). M3otepmudeckoe cxxaTue npo-

ncxoaur Ha oTaIrc

BAPUAHTBI OTBETOB:

v

3AJJAHUE Ne 11

SIBieHue TEIIONPOBOAHOCTH UMEET MECTO IPU HAIIMYUU U3MEHEHHUS ...
BAPUAHTBI OTBETOB:

1) temnepaTypbl

2) KOHIICHTPALIUH

3) CKOPOCTH CJIOEB KUAKOCTH MJIU ra3a

4) BIEKTPUYECKOTO 3apsiaa

3AJAHHUE Ne 12

Toueunslii 3apsia +( HaxXoAUTCA B IIEHTpe cheprueckoil moBepxHocTu. Eciin yMeHbIINTh

paaunyc C(l)equeCKOﬁ MMOBEPXHOCTHU, TO IOTOK BCKTOpA HANPSKCHHOCTH 3JICKTPOCTATHYCCKOI'O

-

nonst £ yepes moBepXHOCTH cdEpHI. ..

TOYKE

BAPUAHTBI OTBETOB:

1) He u3MeHuTCs
2) yBEIHUHUTCS
3) yMEHBIIUTCS
3AJIAHHUE Ne 13

ITone co3mano TOUYEUHBEIM 3apsaaomM +q. Vkaxure HaITpaBJICHUC YBCIUMYCHU IMOTCHIIMAJIA B
A.

BAPUAHTBI OTBETOB:



3AJAHUE Ne 14

Ha pucynke npezacrasieHa 3aBUCMMOCTb MArHUTHOT'O ITOTOKA, IPOHU3BIBAIOIIETO HEKOTO-
pBIi 3aMKHYTBIN KOHTYp, OT BpeMeHH. DJIC MHIYKIIMU B KOHTYPE IOJOKUTENbHA U 110 BEIUYUHE
MakcUMaJlbHa Ha UHTEPBAJIE ...
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BAPUAHTbBI OTBETOB:

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

OTHOCHTENBHO AIIEKTPOCTATUYECKUX OJIEN CIPABEUIMBO YTBEPKICHHUS:
BAPUAHTBI OTBETOB:

1) CunoBble IMHUU NIEPECEKAIOTCS
2) DIEKTPUYECKOE TOJIE BUXPEBOE
3) CuoBble TMHUU HE 3aMKHYThI

3AJAHHUE Ne 16
Pe3oHaHc BO3HMKAET Mpu KoJeOaHUX. . .

BAPUAHTBI OTBETOB:

1) cBOOOAHBIX
2) 3aTyxarommx
3) BBIHYXKIICHHBIX
3AJIAHUE Ne 17



CKJTapIBarOTCS JIBA TAPMOHUYCCKUX KOJICOAHHSI OJTHOTO HAMPABJICHHS C OJTMHAKOBBIMH TIC-
puoaamu. Pesynbrupytoriee kojgebaHne UMEeT MUHUMAIBHYIO aMIUIUTY/Y IPH pa3HoCTH (a3, pas-
HOH ...

BAPUAHTBI OTBETOB:

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

IIpu yBenuueHnuu B 2 pa3a aMILIUTY/Ibl KOJEOaHUN BEKTOPOB HAIPSY)KEHHOCTHU AJIEKTpUYE-
CKOr'0 ¥ MAarHUTHOTO IIOJIEH IIJIOTHOCTb ITOTOKA SHEPTHUM ...

BAPUAHTbBI 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) noBepuércs 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°
3AJIAHME e 21

WuTerpanbHas nyyencnyckareiabHas cnocooHocTs AUT npu yBennueHnr TemMnepaTypsl B
2 paza...

BAPUAHTBI OTBETOB:

1) VBenuuutcs B 16 pa3
2) YwMenbiaercs B 8 pa3
3) YBenuuuTtcs B 2 paza
4) He uzmenurcs



3AJAHHUE Ne 22

[Ipu mepexonax 3JeKTpOHA B aTOME C OJJHOTO YPOBHS Ha JIPYrod 3aKOH COXpPaHEHUs! MO-
MEHTa UMITYJIbCA HAKJIAJbIBACT OINpE/ICICHHbIC OrpaHuYeHus (TpaBuiio otOopa). B sHepreruye-
CKOM CIIEKTpe aToMa BOA0poJa (PHC.) 3anpeuieHHbiM TIePeX0J0M SBISETC. . .

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

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

BAPUAHTBI OTBETOB:
1) 6onbiie
2) MeHblle
3) CKOpPOCTH OJIMHAKOBHI
3AJIAHUE Ne 24

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

BAPUAHTBI OTBETOB:

2
d af;-+2;§1£'wzﬂ
1) Cl'?x bz,




2) cfxz Hz 2
2m
Ay +—Ep=0
3) R
2m Ze*
Ay+ —(E+ wr=0
4) # 4wy

3AJJAHUE Ne 25
IIpu Tpex o- pacnagax UCXOJHOE SAPO NOTEPSAIIO. ..
BAPUAHTBI OTBETOB:
1) mecTs IPOTOHOB U IIECTh HEUTPOHOB

2) 1mecTh MPOTOHOB U JABCHANATH HEUTPOHOB
3) ABeHaaUATh MPOTOHOB U IIECTh HEUTPOHOB



Bapuawnr - 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 npsIMOTMHEHOM TBUKEHUHW 3aBUCHMOCTb MTPOHIEHHOTO TEJIOM ITyTH S OT BpeMeHH t

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

1)
2)
3)
4)

1)
2)

3)

4)

BAPUAHTBI OTBETOB:
8 m/c
4 m/c
12 m/c
2 m/c
3AJJTAHHUE Ne 4,
Bropoii 3akon HeroToHa MOKHO CPOPMYTUPOBATH ...
BAPUAHTBI OTBETOB:
CKOpPOCTb M3MEHEHUS UMITYJIbCA TEJA paBHA JECUCTBYIOLIEH Ha HETO CHUIIE

BO BCEX MHEPLHUAIBHBIX CUCTEMAX OTCUETA BCE MEXAHUUYECKUE SIBJICHUS MTPOTEKAOT OJNHA-

KOBO ITPH OJIMHAKOBBIX HAYAJIBHBIX YCIOBUAX

CWJIBI, C KOTOPBIMHU JEHCTBYIOT IPYT Ha JApyra B3aMMOJICHCTBYIOIINE TEIa, PABHBI 110 BEIU-

YUHE U IIPOTUBOIIOJIOKHBI I10 HAIIPABJICHUIO

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

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

Ecnu MOMEHT nHEpIIMY Tena YBEJIMYUTH B 2 pa3a U YIJIOBYIO CKOPOCTh €ro BpallleHUs yBe-

JIMYUTH B 2 pa3a, TO MOMCHT UMITYJIbCA TCJIA...

1)
2)

BAPUAHTBI OTBETOB:

yBEJIMUUTCS B 4 pa3a
HEC U3MCHACTCA



3) yMeHbIIUTCS B 4 pasa
4) yBemuuutcs B 8 pa3s
3AJIAHUE Ne 6.

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

BAPUAHTBI OTBETOB:
1) Ooubliie CKOPOCTH IIapa
2) Gosblile CKOPOCTH TIOJIOTO HUIHHPA
3) ckopocTH 000UX TEJI OTMHAKOBBI

3AJTAHHUE Ne 7.
CrepxeHb IBUXKETCS CO CKOPOCThIO, COM3MEPUMON CO CKOPOCThIO cBera. Hampasienue
CKOPOCTH NMEPHEHAUKYIISIPHO CTepkKHIO. [Ipu 3TOM AiIMHA CTEP>KHSI OTHOCUTENIBHO 3EMIIH ...

BAPUAHTBI OTBETOB:
1) cranet KOpoye
2) CTaHeT JJIMHHEEe
3) HE U3MEHUTCS
3AJTAHUE Ne 8.
I1sITh OCHOBHBIX 3aKOHOB MJICATBHOTO I'a3a — 3TO ... YKa3aTh BCE MPABUIIbHBIC OTBETHI
BAPUAHTBI OTBETOB:

1) 3axon JlanpTOHA

2) 3akoH boiins - Mapuotra

3) 3axon [llapns

4) 3akon I'eit — JIroccaka

5) 3akon Kiaiinepona — Knaysuyca
6) 3akon Ban-mep-Baannca

7) TepBOe HAaYaIo TEPMOJTMHAMUKHU
8) BTOpOE HaYaIO TEPMOAUHAMHKH

3AJAHHUE Ne 9.

Cpe,I[HSIH KMHCTUYCCKAasl SHCPIrUusa MOJICKYJIbI UICAJIbHOT'O ra3a Ipu TeMIIepaTrype T paBHa
g= ikT . o
2 . 3gech I=Nn+Ng +2Nk,, T Nn, Nep, Nk, — YUCIIO CTETIEHEH CBOOOIBI MOCTYMATEIBHOTO, Bpa-

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

BAPUAHTBI OTBETOB:

3AJAHHUE Ne 10.



Ha pucynke u3o0paxen nuxi Kapuo B koopaunarax (P,V). AnnabatHoe cxatue mpouc-
XOJIUT Ha 3TAle ...

v

BAPUAHTBI OTBETOB:

3AJJAHHUE Ne 11
SBnenue nquddy3un xapakTepusyeT nepeHoc. . .
BAPUAHTBI OTBETOB:

1) maccsl
2) sHepruu
3) uMITyJIbCa HAMPABICHHOTO JIBHKEHUS
4) 3MeKTPUYECKOro 3apsaa
3AJJAHHUE Ne 12

Toueunslil 3apsan +q HaxoAUTCs B IIEHTpe cepruyeckoil moBepxHocTu. Ecau 3apsan cme-

CTUTB U3 LCHTpPA C(I)epbl, OCTaBJIAA €ro BHYTPHU HEC, TO ITOTOK BCKTOPA HAIIPSXKCHHOCTU 3JICKTPO-
—

cTatmyeckoro nojist £ uepes moBepxHOCTH ChEpH. ..
BAPUAHTBI OTBETOB:
1) HEe u3MeHHTCS

2) yBEIMUUTCS
3) yMeHBIIHUTCS

3AJJAHUE Ne 13



Ilone CO31aHO TOYCUHBIM 3apsAa0M — (. Ykaxure HaIpaBJICHHUC YBCIIMYCHUA MMOTCHIIMAJIA

1 TOYKE A.
4 A
- :
3
BAPUAHTBI OTBETOB:
1) 2
2) 1
3) 3
4) 4
3AJIAHHUE Ne 14

Ha PUCYHKCE IIPEACTABIICHA 3aBUCUMOCTb MAalrHUTHOT'O IIOTOKA, ITPOHU3BIBAOIIICTO HEKOTO-

PpBbIil 3aMKHYTBIN KOHTYp, OT BpeMeHH. DJIC MHIYKIIMK B KOHTYPE PaBEH HYIIO HA y4acTKe...

JTaMH.

[y S
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T e e = =
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BAPUAHTBI OTBETOB:

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

OTHOCHTENBHO CTATUYECKUX MATHUTHBIX ITOJIENW CIIPABEJIMBBI YTBEPKACHHUS:
BAPUAHTBI OTBETOB:

1) CuIioBbIC IMHUN MAarHUTHOTO MOJIS SIBIITFOTCS 3aMKHYTBIMHU.
2) MarsuTHoe moJje He COBCpUIACT pa6OTBI Haa ABMIKYIIHUMUCS SJICKTPUYCCKHUMU 3api-

3) MarnuTHOE 1oJie AeUCTBYET Ha TOKOSIIIIUIACS 3apsi.

3AJAHUE Ne 16
KonebaTenpHbIi Mporecc XxapakTepu3yeTcs ... YKazaTh BCE MPABWIbHBIC OTBETHI.

BAPUAHTBI OTBETOB:



1) ammuuTymoi
2) ¢asoii

3) yacroToi

4) BpemeHeM
5) KoopauHATON

3AJAHHUE Ne 17

CkiaipIBatOTCsl 1Ba FapMOHMYECKUX KOJICOAHUS OJHOIO HAlpaBJIEHUS C OJMHAKOBBIMH IE€PHO-
namu. Pesynbrupytomiee konebanne UMeeT MaKCUMaIbHYIO aMILTUTYAY IIPH Pa3sHOCTH (a3, paBHOM

BAPUAHTBI OTBETOB:

10
2) n
3) 057
4) 0,257
3AJJAHHUE Ne 18
W3nydyeHne 3eKTPOMarHUTHBIX BOJH MTPOUCXOJIUT ...

BAPUAHTBI OTBETOB:

1) npu MoKoe ANIEKTPUUYECKUX 3apsi/IOB

2) Bcerna

3) Ipu YCKOPEHHOM JIBUKEHHUHU HJIEKTPUUECKUX 3apsJI0B

4) npu NpsAMOJINHEHOM PaBHOMEPHOM JIBUKEHHUH 3aps10B

3AJAHHUE Ne 19
Judpaxiueii cBeTa Ha3bIBaeTC ...

BAPUAHTBI OTBETOB:

1) orubanuie CBEeTOBBIMU BOJTHAMHU MPETSITCTBHIA

2) OTpakeHHE U MPEJTOMIICHUE CBETOBBIX BOJIH

3) mpoCTpaHCTBEHHOE TIepepacipeielieHne YHEPTHH CBETOBOTO M3IIYUEHUS MPU HAJIOXKe-
HUU JBYX CBETOBBIX BOJIH

3ATAHUE Ne 20

Jucnepcus, mpu KOTOPOM MOKA3aTeb MPEJTOMIICHUSI YMEHBIIAETCS ¢ YBETMYEHUEM JJTUHBI
BOJIHBI, HAa3bIBAETCA ...

BAPUAHTBI OTBETOB:

1) HopManbHOM AucTIepcHeit
2) aHOMaNBHOM Iucnepcuei
3) nucniepcueit mokasatess MPeToMIICHUS



3AJIAHME Ne 21

Bo ckonbko pa3 u3MEHUTCSI MHTErpaibHas TydeucnyckarenbHas cocoonocts AUT, eciu

TEeMIEpaTypy Teja YBeIU4UTh B 2 paza?

BAPUAHTBI OTBETOB:
1) yBenuuures B 8 pas
2) yBenuuuTcs B 16 pa3
3) ymeHbmmTCs B 8 pas
4) ymeHnbmutcs B 16 pas
3AJAHHUE Ne 22

HpI/I nepexoaax 3JICKTPOHa B aTOME € OJHOI'O YPOBHS Ha ,I[perfI 3daKOH COXpPaHCHUSA MO-

MEHTa UMITYJIbCA HAKJIAJhIBACT OIpE/ICICHHBIC OrpaHudeHus (TpaBmwio otoopa). B sHeprernye-
CKOM CIIEKTpe aToMa BOA0poJa (PHC.) 3anpeuieHHbiM TIePeX0J0M SBISETC. . .

r s p d f
3 s N
2 I
1
BAPUAHTBI OTBETOB:
1) 4f-2p
2) 2p-1s
3) 3s—-2p
4) 4p - 3d
3AJIAHUE Ne 23
DJNEeKTPOH W (-4acTHIA UMEIOT OJWHAKOBBIE CKOpocTH. [[nmmHa BomHBI Ae Bpoiins smek-
TPOHA OTHOCHUTCIIBHO O-94aCTHUILIbI 6y)1eT
BAPUAHTBI OTBETOB:
1) Gonbire
2) MeHbIIe

3) OyayT UMeTh OJIMHAKOBBIC 3HAYCHHUS



3AJAHUE Ne 24

CranuonapusiM ypaBHenueM Llpenunrepa ass s1ekTpoHa B BOAOPOIOTOJ00HOM HOHE SIB-
JISIETCSI ypaBHEHHE. . .

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

I'amma-u3inydeHue — 370 MOTOK ...
BAPUAHTBI OTBETOB:
1) KBaHTOB AJIEKTPOMArHUTHOTO U3JIyUYEHUsI, UCITYCKAEMbIX aTOMHBIMH siIpaMU

2) 3NIEeKTPOHOB
3) sep aTOMOB TeNHs

Bapuanr - 4



3ATAHHUE Ne 1.
Y cTaHOBHUTE COOTBETCTBHE MEX Yy (PU3NUECKHUMHU TIOHSITHEM U onpeseneHueM. [{ena neme-
HUSl U3MEPUTEIHLHOTO IPUOOpa ONpeaensercs . . .

BAPUAHTBI OTBETOB:

1) oTHoOuICHHEM HpHIeNa U3MEPEHHUI K YHCITY ACICHHHI IIKaIbl Ipudopa
2) OTHOIICHHE NEepeMEIICHHs yKa3areisi Npudopa K 3HAYCHUIO U3MEPSICMO BEINYMHBI, BbI-
3BaBIIEH 3TO IepeMeIeCHHE
3) kak npousBeseHe Kodhpuimenta CThIOJICHTA HA YUCIIO JICTICHH MIKaJIbI IPHOopa
4) npou3BeICHUEM Mpeeia H3MEPeHUI Ha YHCIIO ICJICHUH IIKaIbl mpudopa
3AJIAHHUE Ne 2.

Touka M gaBMXKeTCSA IO CIIMpaly B HaIlpaBICHUHU, YKa3aHHOM cTpenkod. HopmanbHoe
YCKOpEHUE M0 BeIUUnHe He u3MeHsercs. [Ipu 3Tom BemynHa CKOpocTH ...

M

Ca BAPUAHTBI OTBETOB:

1) yBemuumBaercs
2) yMEHBLIAETCS
3) He u3MeHsieTCs
3AJIAHME Xe 3.
3aBUCHMOCTb KOOPAMHATHI X Tela OT BpeMeHH uMeeT Bui X = 1 + 2t + 3t2. Uemy pasna
MPOEKIINs CKOpocTH Tesa Ha ock OX B MOMEHT BpeMeHu t = 3 ¢ pu TakoM JBUKEHUU?

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

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

1) c koTopoii Teno IeiCTBYeT Ha ONIOPY WM TOABEC

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

4) ¢ KOTOpO# B3aMMOICHCTBYIOT JIBa TeJla

3AJAHHUE Ne S.

[Ipu pacuere MOMEHTOB UHEPIIUH TeJla OTHOCUTEIBHO OCEH, HE MPOXOAAIIUX Yepe3 LEHTP
Macc, Ucronb3yloT Teopemy llITeiinepa. Eciau och BpaleHusi TOHKOCTEHHOM TPYOKH MEPEHECTH U3
IIEHTpa Macc Ha 00pa3yronryro (puc.), TO MOMEHT UHEPIIUHA OTHOCUTEIIBHO HOBOW OCH YBEITHYHUTCS
B...



BAPUAHTBI OTBETOB:
1) 2 paza
2) 3 pasa
3) 4paza
4) 1,5 paza
3AJIAHHE N 6.

CroirHoi ¥ okl (TpyOKa) HUIMHIPHI, UMEIOIINE OJIMHAKOBBIE MACChl M PaINyChl, CKa-
THIBAIOTCS 0€3 MPOCKAIB3bIBaHMS ¢ TOPKH BbICOTOW h. Torma BepHBIM yTBEpXkJICHHEM OTHOCH-
TEJLHO BPEMEHH CKAaThIBAHUS K OCHOBAHHIO TOPKU SIBJISIETCS CIIETYIOIICE:

BAPUAHTBI OTBETOB:
1) ObicTpee CKATUTCSI CIUTOLTHOM IIUITHH/ID
2) ObICTpee CKATUTCS MOJIBIN IIHITHH/IP
3) o0ba Tena CKaTATCS OJHOBPEMEHHO

3AJIAHUE Ne 7.

Kocmuueckuit Kopa6m> JICTUT CO CKOPOCTHIO, COHSMepHMOﬁ CO CKOPOCTBIO CBCTA. Eciu
OIWH KOCMOHABT, OTHOCHUTCJIBHO BTOPOTO, IOBOPAYMUBACT CTCPIKCHDb U3 BEPTUKAJIIBHOTO ITOJIOKCHUA
B TOPU30OHTAJIBHOC, TO OTHOCUTCIIBHO BTOPOTO CTCPIKCHG ...

BAPUAHTBI OTBETOB:
1) craner kopoue
2) cTaHeT AJHMHHEe
3) mIMHA HE U3MEHUTCS
3AJAHME Ne 8.

Mogenp ueaabHOIo ra3a 3aKIl4aeTcs B TOM 4TO ...

BAPUAHTBI OTBETOB:
1) pa3mepsl MOJICKYJI MaJIbl IO CPABHEHUIO C MEKMOJICKYJIIPHBIM PACCTOSTHUEM
2) MeX1y MOJICKYJIaMH YYUTBIBAIOTCS CHIIBI IPUTSDKEHHS M OTTAJIKWBAHHS
3) sHepruei IBMKEHHS MOJIEKY] MOKHO IpeHeOpeyh
4) MOJEKyIIbI IPEICTABISIOTCS TBEPIBIMU

3AJAHUE Ne 9.



CpenHsisi KHHETUYECKasi SHEPTUs MOJIEKYJIbl HeallbHOTO ra3a Inpu Temmneparype | paBHa

.
g==kT
2 3pecs ,i=Np+ng, +2nk,, TAC Nn, Ny, Nk, — YKCIIO CTEIICHEH CBOOOIBI TOCTYMATEIBHOTO, Bpa-

IIaTEJIBHOTO U KOJIE0ATeNbHOIO JABMKEHUH MOJEKyibl. [Ipu ycioBum, 4TO UMEIOT MECTO TOJIBKO
IIOCTyIaTeIbHOE U BpallaTeIbHOE IBIKeHNUE, I Bogopoaa (Hz) uucio i pasHo ...

BAPUAHTBI OTBETOB:

3AJJAHUE Ne 10.

Ha pucynke nzo0paxen uuki Kapuo B koopaunarax (P,V). M3orepmuieckoe paciuimperme
IPOUCXOIUT Ha JTaIe ...

v

BAPUAHTBI OTBETOB:

3AJJAHHUE Ne 11
SBnenue quddy3uu UMeeT MECTO TP HAJIMYUU TPAJUCHTA ...
BAPUAHTBI OTBETOB:
1) KoHIIEHTpaIuu
2) TemmepaTypsl
3) CKOpOCTH CJIOEB KHUAKOCTH WU Ta3a

3AJIAHME Ne 12

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

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

BAPUAHTBI OTBETOB:

1) yBenwmamrcst



2) HE U3MEHUTCSA
3) yMeHbLIUTCS

3AJJAHHUE Ne 13

Ilone CO31aHO OeCKOHEYHOIH paBHOMEPHO Sapﬂ)l(eHHOﬁ IIJIOCKOCTBIO C HOBerHOCTHOfI
IUIOTHOCTBIO 3apsiaa —O. Ykaxure HaIpaBJICHHUEC BCKTOPA HAIIPAKCHHOCTH SJICKTPUUCCKOI'O IOJIA B
TOuKke A B HaITpaBJICHUEC YBCIUWYCHUA IIOTCHIIMAJIA B TOYKE A.

=G 1

BAPUAHTBI OTBETOB:

1) 4u2

2) 1u3

3) 3ul

4) 2u4d

3AJIAHUE Ne 14
Ha pucyHKe npecTaBieHa 3aBUCUMOCTh MAarHUTHOTO TTOTOKA, TIPOHU3BIBAIOILETO HEKOTOPBIH 3a-
MKHYTBIIH KOHTYp, OT BpeMeHHd. DJIC HHIYKIUK B KOHTYPE MOJIOKUTEIBHA U 110 BEIMINHE MUHH-
MaJlbHa Ha HHTEpBaJe. ..

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

OTHOCHUTENBHO CTATUYECKUX MAarHUTHBIX ITOJIEW CIIPABEIMBbI YTBEPKICHUS:
BAPUAHTBI OTBETOB:

1) MarautHoe mose JeiCTBYEeT TOMbKO Ha JBUKYIIHECS dICKTPUUECKUE 3apsiIbl.
2) MaruuTHOe ToJie SIBIIETCS JEHCTBYET TOJBKO Ha MOKOSIIUECS 3apsJibl.
3) IloToK BeKTOpa MarHUTHOM MHAYKIIMU CKBO3b IIPOM3BOJIBHYIO 3aMKHYTYIO IIOBEPXHOCTh
OTJIMYEH OT HYJIS.
3AJAHUE Ne 16



I'paduk nBUKEHUS TPU TAPMOHUYECKHUX KOJICOAHUSX ...
BAPUAHTBI OTBETOB:

1) skcnonenma

2) cunycouoa

3) mapabona

4) runiepbona

3AJTAHHUE Ne 17

CKITapIBarOTCS JIBa TAPMOHUYECKHUX KOJICOAHHS OJHOTO HAMIPABIICHHUS C OJJUHAKOBBIMU YaCTOTAMH
U paBHBIMU aMIuUTyAaMu Ao. [Ipu pasnoctu ¢az Ag = ammiuTyaa pe3yabTUpyIoUiero koueba-
HUS paBHA...

BAPUAHTBI OTBETOB:

1)0
2) Ao.
3) 2 Ao.
4) 3 A.o.
3AJJAHHUE Ne 18
HOHepeqHBIMI/I BOJIHAMH U3 IICPCUUCIICHHBIX HHUXKC BOJIH ABJIAIOTCA ...

BAPUAHTbBI OTBETOB:

1) pannoBOJIHEI
2) 3BYKOBBIE BOJHBI B BO3JIyX€
3) yNIbTpa3BYKOBBIE BOJIHBI B JKUIKOCTH

3AJAHHUE Ne 19
MoOHOXpOMAaTUYECKUM HaA3bIBAECTCA CBET ...
BAPUAHTBI OTBETOB:

1) oiHO# OTpeIeIeHHOMN 1 CTPOTO MOCTOSTHHOM YacTOTHI
2) mo00M 4acTOThI

3) B BUAMMOM JHarna3oHe JJIMH BOJH

4) pactipoCTpaHSIONIINICS B BaKyyMe

3AJTAHUME Ne 20
SABnenune aucnepcuu HaOIIOIAETCS B IPUPOTHOM SIBJICHUH . ..

BAPUAHTBI OTBETOB:

1) panyra
2) paayKHbIe KAPTUHBI HA MBUILHOM ITy3BIPE
3) ceBepHOE CHSIHHE

3AJAHHUE Ne 21



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

BAPUAHTBI OTBETOB:
1) ymenbniach B 4 pasza
2) yBenu4miIach B 2 pasa
3) yBenuumiiach B 4 pasza
4) ymeHbIINIIACh B 2 pasa
3AJAHUE 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 BOJA0poJa (PHC.) 3anpeuieHHbiM TIePeX0J0M SBIISETC. . .

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

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

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

Hecrannonapueim ypaBaeHneMm llpennHrepa siBiasieTcss ypaBHEHHME. ..

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

1) rpaBUTALIMOHHOTO
2) 3IEKTPUYECKOTo

3) MarHuTHOrO

4) >1eKTPOMAarHUTHOTO



