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Hepelteub Komnemeuuuﬁ u uudulcamopoe oocmusicenun Komnemeuuuﬁ C YyKasanuem smanoe dmpmupoeauu}l 6 npouecce oce0enusn

Komnerennus:

OIIK-2 CnocobeH HCHONb30BaTh MaTeMaTHYECKHUE,

poheCCUOHATTLHOM eI TEIbHOCTH
HHI[I/IKaTOpr JOCTHMIKCHUA KOMIICTCHIIUN .

OIIK-2.1 3naer MareMaTudeckue, (uU3MUECKHe, (PUIUKO-XUMHYSCKHE, XUMHUYECKHE METOIbl Ui pPelleHus 3aaad mnpoQecCHOHATHbHON

NEeSTEIbHOCTH
OIIK-2.2

VMeeT HCIONB30BaTh MATEMATUYICCKUC,

poheCCUOHATTLHOM AesITEIbHOCTH

OIIK-2.3

Bnaneer MaremMaTUHeCKUMU,

poheCCUOHATTLHOM eI TEIbHOCTH

OUCUURNTUHbL

dusngeckue,

¢dusnuecknmuy,

buznueckue,

(H3NKO-XUMHUECKHE,

(I)I/ISI/IKO-XI/IMI/ILIGCKI/IGJ XUMHUYCCKUE METOABI MJid PEIICHUA 3aiaad

(PU3UKO-XMMHYECKUMH,

XUMHYECCKUMH

XUMHYECKHUE MCETOAbI

METOOAAMH OJid  PCLICHUA

Huoexc Imanst hopmuposanus é npovecce 0céoeHUs OUCUUNTUHBL
KOMHnemeHyuu Haumenosanue
Jexuuu Ilpakmuueckue Jlabopamopu Kypcosoii OUeHOUNO020 cpedcsa
ble 3AHAMUA npoekm
3anAmus
(paboma)
OIIK-2.1 Tema 1, Tema 2, Tema | Tema 1, Tema 2, Tema 3, He He Texywuit  kowmpons,
3, Tema 4, Tema 35, | Tema 4, Tema 5, Tema 6, | npedycmompe | npedycmompe | KOHMpOisHas paboma,
Tema 6, Tema 7, Tema 8, | Tema 7, Tema 8, Tema 9, Hbl Hbl pacuemuo-zpauyecran
Tema 9, Tema 10, Tema | Tema 10, Tema 11, Tema paboma, IK3ameH
11, Tema 12, Tema 13, |12, Tema 13, Tema 14,
Tema 14, Tema 15 Tema | Tema 15 Tema 16, Tema 17,
16, Tema 17 Tema 18
OIIK-2.2 Tema 1, Tema 2, Tema | Tema 1, Tema 2, Tema 3, He He Texkywuit ~ Konmpois,
3, Tema 4, Tema 35,|Tema 4, Tema 5, Tema 6, | npedycmompe | npedycmompe | KOHMPObHAL paboma,

AJIL PELICHUA 3adad




Tema 6, Tema 7, Tema 8,
Tema 9, Tema 10, Tema
11, Tema 12, Tema 13,
Tema 14, Tema 15 Tema
16, Tema 17

Tema 7, Tema 8, Tema 9,
Tema 10, Tema 11, Tema
12, Tema 13, Tema 14,
Tema 15 Tema 16, Tema 17,
Tema 18

Hbl

Hbl

pacuemno-zpaguueckan
paboma, IK3ameH

OIIK-2.3

Tema 1, Tema 2, Tema
3, Tema 4, Tema 3,
Tema 6, Tema 7, Tema 8,
Tema 9, Tema 10, Tema
11, Tema 12, Tema 13,
Tema 14, Tema 15 Tema
16, Tema 17

Tema 1, Tema 2, Tema 3,
Tema 4, Tema 5, Tema 6,
Tema 7, Tema 8, Tema 9,
Tema 10, Tema 11, Tema
12, Tema 13, Tema 14,
Tema 15 Tema 16, Tema 17,
Tema 18

He
npedycmompe
Hbl

He
npedycmompe
Hbl

Texywuii
Koumpoasnas paboma,

KOHmMpO.lb,

pacuemno-zcpaguueckan
paboma, IK3aMeH




Ilepeuenv oueHouHbvIX Cpeocmes no oucyunIune (Mooynio)

Ounasa, ouno-3a0unas popmol obyuenusn

3 cemecmp
Ouenounsvie cpeocmea | Koa-eo Min, 6annoe Max, 6annos
(0/0-3) (6a3oewlii (noeviuienHulil
YPOGeHb) YpOGeHb)
Hocewaemocmo 14 18
Ilpakmuueckue 9/5 16 22
3auamuA
Konmpoavnasa paboma 272 20 40
Pacuemmno-cpaguueckan 1/1 10 20
paboma
Hmoco: 60 100
4 cemecmp
Ouenounvie cpeocmea | Kon-eo Min, 6annoe Max, 6annos
(0/0-3) (6a3oewlii (noeviuienHulil
YPOGeHb) YpOGeHb)
Hocewaemocmo - 12 18
Ilpakmuueckue 9/5 14 22
3auamuA
Pacuemno-cpaguueckan 1/1 10 20
paboma
IK3amen 1/1 24 40
Hmoco: 60 100




HlIkana ouenusanus

Mudporoe

BbIpA’KeHHe

Beipaskenue B
Gasiax:

CaoBecHoe
BbIPAMKEHHE

KpuTtepuu oueHKH HHIHKATOPOB JOCTHXKEHHS PH (popme KOHTPOJIS:

3K3aMeH / 3a4eT ¢ OLEeHKOH

3a4€T

5

87-100

OrauuHo
(3auTcHO)

OueHKka «OTIUYHO» BBICTABIIETCA CTYACHTY, CCIH TCOPETHUCCKOE
COIEPKaHUE Kypca OCBOECHO IIOJIHOCTBIO, 0€3 MpoOeIoB; HCUECPIIBIBAOLIE,
MOCICAOBATCIBHO, YETKO M JIOTHYECKH CTPOMHO H31IaracT MaTcpHA,
CBOOOJHO CHpaBIACTCd C 33Ja4aMH, BONPOCAMH W APYTHMH BHIAMH
NPUMCHCHUSL 3HAHMW, HUCHOJB3YET B OTBETEC AOMOJHUTEIbHBIM MaTepuan
BCE MPEAYCMOTPECHHBIE NMPOTrpaMMOM 3aJaHUs BBIINOIHCHBI, KAUECTBO HX
BBHIMIOJTHECHHSL OLICHEHO YHCIOM OannoB, OMU3KMM K MaKCHMAIbHOMY;
AHAJIU3UPYET MOJYUYCHHBIC PE3YJbTaThl, MPOSBISIET CAMOCTOSTEIBHOCTD
HpH BBINOJHCHUU 33JaHUN

74 - 86

Xopomo
(3auTcHO)

OueHKa «XOpOIIO» BBICTABIICTCS CTYACHTY, €CIH TCOPETHUUCCKOS
COIEPKAHUE Kypca OCBOCHO MOTHOCTBIO, HEOOXOOMMBIC NPAKTHICCKHC
KOMIICTCHIIMK B OCHOBHOM C(OPMHPOBAHBI, BCEC MPEIYyCMOTPCHHEIC
MporpaMmMoi OOVYCHHS Y4ICOHBIC 3aJaHUS BBIMOJHCHBI, KA4YCCTBO HX
BBITIOJTHEHHSL JOCTATOYHO Bbicokoe. CTYICHT TBEpAO 3HACT MATCPHAT,
FPaMOTHO U MO CYLIECTBY H3JAracT €ro, He JAOIMyCKas CYILIECTBEHHBIX
HETOYHOCTEN B OTBETE HA BOIIPOC.

60 -73

VY aosneTsopu
TEJIBHO
(3auTeHO)

OneHka  «yOOBICTBOPUTCIBHO)»  BBICTABICTCA  CTYACHTY,  CCIH
TEOPETHUECKOE COACPIKAHUE Kypca OCBOSHO HYACTUYHO, HO NHPOOEIBI HE
HOCAT CVIIECTBCHHOTO XapakTepa, OOMBIIHHCTBO MPEAYCMOTPEHHBIX
MPOrpaMMOM 33JaHUH BBITIOTHEHO, HO B HUX HMCIOTCS OLTHOKHU, PH OTBETE
HA MOCTABJCHHBIH BOMPOC CTYACHT JOMYCKACT HETOYHOCTH, HEAOCTATOUHO
MpaBHIbHBIC  (OPMYJIUPOBKH, HAOMIONAIOTCS HAPYLICHUS JIOTHUSCKON

noCJICAOBATC/IIPHOCTH B U3JIOKCHUHN MPOrpaMMHOTO MaTcpuaia.

OueHka «3AUTCHOY BBICTABIISCTCS
CTYJACHTY, €CIH OTBETHI HA BOMPOCHI IO
TEMaM JTUCLMUILIHHBL TIOC/ICA0BATCIBHBI,
JOTHYCCKH  H3IIOKCHBI,  JOIYCKAKOTCS
HC3HAYUTCIBHBIC HEAOYCTHI B OTBETC
CTYACHTA, TaKue  Kak  OTCYTCTBHC
CaMOCTOSITCIPHOTO ~ BBIBOAA,  PCUCBBIC
OIIUOKHU U M.

Hroxe 60

Hevaosmetsop
HUTCJIBHO
(He 3auTCHO)

OLIGHKa (HCYAOBJICTBOPUTCIIBHO» BBICTABIACTCA CTYACHTY, CCIIM OH HC

3HACT 3HAYUTEIPHOM 4YacTH TPOTPAMMHOTO MaTepHana, JOIYCKacT

CYLICCTBCHHBIC OMMOKH, HEYBEPEHHO, € OOJBIINMH 3aTPYAHCHHAMU

BBITIOJIHACT MPaAKTUICCKUC pa6OTbI, HCO6XO,Z[I/IMLI€ OPAKTUICCKHUC

KOMIICTCHIIMH HE COPMHPOBAHBI, OOJBIIUHCTBO MPEAYCMOTPEHHBIX
MporpaMmMoi oOyueHUS y4COHBIX 3aJaHUN HE BBIMOJHCHO, KAYECTBO KX

BBITIOJTHCHHA OLICHCHO YHCJIIOM 6ann013, OIM3KHM K MHUHUMAJIbBHOMY

OLIGHKa «HEC 3a4UTCHO» BBICTABJIACTCA
CTYACHTY, CCJIM CTYACHT HC 3HACT
OCHOBHBIX MOHATHHU TCMBI JAUCITHUITIINHEBIL,
HC OTBCHACT HA AOINIOJHHUTCIBHBIC H
HaBOJAIMMUC BOIIPOCHI MPCIIOAABATCIIA.




KpaTtkas xapakTepucTHKA OLIEHOYHBIX CpeICTBa

MOAYJIO UJINU AUCHUIIJIMHE B LICJIOM.

Ne | Haumenosanue |Kpamras xapakmepucmura oyenounozo cpeocmea| Ilpeocmasienue
n'n OUEHOUHO020 OUEHOUHO020
cpedocmaa cpeocmea é honoe
1 2 3 4
1.  [IIpaxTuueckoe B xone mpakTuueckux padoT CTyHeHTHI OBNaaeBaroT|TeMbl MpakTHYECKUX
3aHATHE YMEHHSIMHU TIOJIb30BAThCS PadOTaTh C HOPMATHBHBIMH |3aHSITHIA,
NOKYMEHTaMH W WHCTPYKTUBHBIMH MaTepHaaMU,|KOHTPOJIbHBIE
CIIPaBOYHUKAMH, COCTAaBJISITh TEXHUYECKYIO |BOIIPOCH] U 3a1aHUs
JOKYMEHTALUIO, BBINOJHATH YEPTEXKH, CXEMBL |0 TeMe
TaONUIBI, peIaTh Pa3sHOro ponxa 3aAadyd, AeJaTh|IPaKTUYECKOTO
BBIYMCIICHMUS, ONpenensaTh XapaKTEePUCTUKH |3aHATHUS
Pa3MUYHBIX BEMIECTB, OOBEKTOB, sBJcHM. Llenb
MPAKTUYECKUX 3aHATUN 3aKJII0YAeTCs B BBIPAOOTKE Y
CTY[ICHTOB HAaBBIKOB IIPUMEHEHUS IOJyYEHHBIX
3HAaHUW JUIsl  pelleHusl MpPaKkTUYeCKUX 3a1ad B
npouecce COBMECTHOHN NEesITeJIbHOCTH c
MPENOAaBaTENSIMU.
2. |Konrponbhas Cpenctso MIPOBEPKU YMEHHH npuMeHsTh|Kommnekt
pabora MOJy4YeHHble  3HAHWS  JUIA  PELIeHUs  3a[a4|KOHTPOJIBHBIX
OMNPENEeNCHHOr O TUIIA IO TEME UJIU Pa3feny. 3aAaHul 1o
BapUAHTaM
3.  [PacuetHo- Cpenctso MIPOBEPKHU YMEHHH npuMeHsaTb|KoMmmiekt  3anaHuii
rpaduaeckas MOJy4YeHHbIE 3HAaHMWS MO 3apaHee ONPEAEICHHOM I BBITIOJIHEHHUS
pabora METOAMKE sl pelleHus 3aJad WM 33JaHUi I0|pacyeTHO-

rpadpuyueckoit padoTsl




MWHNCTEPCTBO HayKuM U1 BbiCLLEro 06pa3oBaHUs Poccuiickoin degepaumm
HWXHEKaMCKMIA XUMUKO-TEXHOIOTMYECKUIA UHCTUTYT
(heilepa/ibHOro rocyAapCTBEHHOrO BHOAKETHOro 06pa30BaTe/IbHOr0 YUpeXaeHus
BbICLLEr0 06pa3oBaHms
«Ka3aHCKMI HauMOHasbHbIN NCCNe0BaTeIbCKUIA TEXHONOMNYECKMIA
YHVBEPCUTET»

daKynbTeT MEXaHNYECKMIA
Kadheipa MaLVH 1 annapaToB XMMUYECKMX NPOV3BO/CTB

HanpasneHne NoArotoBkK: 18.03.02 «3Hepro- u pecypcoc6eperaroLime npouecchbl B
XUMWNYECKOWN TEXHOMOTUWN, HEPTEXUMUN U BUOTEXHOIOT UN»
Mpouib: MalumHbl 1 annapaTtbl XMMUYECKUX NPOM3BOACTB

KomniekT 3afaHnii N KOHTPOJIbHOM paboThl
no gucunnnmHe 61.0.21 TeopeTuyeckas MexaHUKa

KoHTponbHast paboTta Nel
Tema: PaBHOBecwe Tesia Nnog AencTBrEM MJI0CKOM CUCTEMbI CUN.
BapvaHTbl KOHTPO/IbHOW PaboTbl BbIGMPAOTCA MO UUppam ABYX3HAYHOIO
Lndpa, BblgaBaemoro npenogasatenieM (NpesnocnesHAs uugpa - HoOMep PUCYHKa,
nocnegHsas umpa - HomMep ycroBus B Tabnuue).

XecTkas pama (pnc.C1.0-C1.9, Tabn. C1) 3akpenneHa B TOUKe A LLapHMPHO, a
B TOUKe B npukpenneHa waM K HEBECOMOMY CTEPXHIO BBL WM K LIAPHUPHONA
Orope Ha KaTkax; CTepXeHb MPUKPENJeH K pame W HEMOABMXXHON orope
lWapHupamn. Ha pamy [eicTByroT napa cun ¢ mMomeHToM M = 100 H-m u
[lB€ CWJIbl, 3HaYEeHNA KOTOPbIX, HanpaBleHUs WU TOYKU MPUNOXEHUSA YKa3aHbl B
Tabn. C1.

OnpefennTb peakuuMn cBA3ed B TOUKax A M B, BbI3blBaeMble 3aaHHbIMY
Harpyskamn. pn oKOHYaTenbHbIX nogcyeTax NpuHATL 1=0,5 M.

Puc. C1.0 Puc. C1.1



Puc. C1.2
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Puc. C1.6
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Puc. C1.5
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KoHTponbHast pabota Ne2
Tembl: CKOpPOCTb W YCKOpPeHMe TOYKW, BpallaTenbHOe ABWMKEHME Tena,
nsocKonapannesibHoe ABUXXeHWeE Tena.

BapuaHT 1
3agayva 1. Mo 3afaHHbIM ypaBHEHUAM ABVKEHUS TOUKM X =3 sinIntl, y =4-

9 cos HaliTX ypaBHEHWe eé TPaeKTOpPWM, a TakXKe /11 MOMEHTa BPEMEHN

t1 = 1c onpeaennTb NONOXEHME, CKOPOCTb U YCKOPEHME TOUKM.

3agava 2.KakoBO LEHTPOCTpeMUTeNIbHOe YCKOpPeHWe noesfa, ABWXKYLLEerocs no
3aKpyrneHuto pagmnycom 800 M co CKopocTbio 20 Mm/c?

3agaya 3. ['py3 A, oNyCcKasacb COrnacHo 3aKoHy X = 12- t
(X - paccTtosHMe rpysa OT MeCcTa CX0oJa HUTU C
MOBEPXHOCTY Bana B MeTpax, t - B CeKyHaax), NpUBOAUT B
NBVXKEHMEe  peMEHHYHD  nepefady. Haintm  yrnosoe
YCKOpPeHue LIKKBa 2, ecnn pagunychl WKMBoB R1 = 0,5 m; R2
=10m.

3agava 4. [na 3a4aHHOro MOJMIOXEHMA MexaHuU3Ma
HaTK YroBYKO CKOPOCTb 3BeHa AB K CKOpPOCTb
TOUKM B npu cnegyrolmnx NUCXOAHbIX JaHHbIX:
<A =2pag/c,0A =10 cm, AB =20 cm, r=5 cm.

Koneco katutcsa 6e3 CKOMbXXEHUS.

BapuaHT 2
3agayva 1. Mo 3afaHHbIM YpaBHEHUAM [ABVKEHUSA TOUKM X =8 cos|ntj|, y =2 +

2 sin|n fHainTK ypaBHEHWEe eé TpaeKTopuW, a Takxke A1 MOMeHTa BpemMeHu ti =

1c onpefennTb NONOXEHUE, CKOPOCTb U YCKOPEHNE TOUKN.

3agaya 2.Haint UeHTPOCTPeMUTE/IbHOE YCKOPEHMe TOYeK Kosieca aBTOMOOWU/IA,
COMNpUKacaloLWmMxca C [JOPOroi, ecnM aBTOMOOU/Ib ABWXKETCA CO CKOPOCTbHO 72
KM/4ac 1 npv 3TOM YrnoBas CKOPOCTb BpalLleHWs Koneca 8 pag/c.

3agada 3.B MexaHuM3Me [ABWXeHMe OT LUeCTepHu 1
nepenaétcs LecTepHsm 2, 3, 4, 5 1 3y6uyaTon peike
AB. Onpegenutb MOAy/b W HanpasfieHWe CKOpPOCTU
peikn, ecnn m = 2 pag/c n pagnycbl 3y6uaTbiX KONEc
Ri =R2=R3=R5=0,2M™m, R4=0,3 m.



3agaya 4.0n9 330aHHOr0  MOJIOXKEeHNS
MexXaHM3Ma HailTM YIrNoBYHD CKOPOCTb
Koneca nNpu  CNeaytoLlmx  UCXOOHbIX
AaHHbIX:

<A =2pag/c,0A =10 cm, AB =20 cm, r=5 cm.
Koneco Katutcs 6e3 CKOMbXEHUS.

BapunaHT 3
3agadva 1. o 3afaHHbIM ypaBHEHUAM ABVXKEHUS TOUKM X =3 + 3 cosln t),

y =9 sin|n tJHaliT ypaBHEHWE €€ TPAeKTOPUM, a TaKXKe /1 MOMeHTa BpeMeHu t\

= 1c onpeaennTb NoNoXeHNe, CKOPOCTb U YCKOPEHWE TOUKN.

3agaya 2.Moe3a vepe3 10 ¢ nocne Havana ABVKEHUSI NPUOBpPeTaeT cKopocTb 0,6
m/c. Yepe3 CKONbKO BPEMEHW OT Hayasia [ABWXKEHMSA CKOPOCTb Noesga CTaHeT
paBHa 3 m/c?

3agaya 3. O6TaumBaemblil Ha TOKApHOM CTaHke Bajl AmameTpoM 80 MM
BpaLlaeTca ¢ yactotor 600 o6/MuH. OnpedennTb CKOPOCTb Pe3aHus. Y =
...(M/ceK) (pe3ynbTaT OKPYrnUTb A0 MEPBOro 3Haka [Mocne 3ansTou
BK/IKOUUTE/IBbHO).

3agava 4.

[1nsi 334aHHON0 MOMOXEHUSI MEXAHM3Ma HalTy
cKopocTu Tovek B 1 C npu cnegyrowmx
MCXOAHBIX AAHHbIX:

<A =2pag/c,0A =10 cm, AB =20 cm, r=5 cm.
Koneco Katutcs 6e3 CKOMbXEHWS.

KpuTepuu oueHKu:
Kputepuii ougHKN «oTNn4HO» (18-20 6as1o.):

BbinonHeHbl Bce TpeboBaHMA 3afaHusi K paboTe. PacyeTHas cxema
MOCTpoeHa MpaBWIbHO C COONKOAEHMEM MacluTaba M npasBun  OPOPMIIEHNUS.
PacyeTbl BbIMO/IHEHbI C [OCTATOYMHOW CTEeMeHbd TOYHOCTM. [1OKasaH BbIBOJ
pacyeTHbIX Qopmyn. YucnoBble BeNUYMHBLI B (JOPMYSiax COMPOBOXKAAKOTCH
eVHULAMM M3MepeHnin. Haf efvHMUaMMU M3MePEeHWIA BbIMOSTHEHbI MPaBWU/IbHbIE
npeobpaszoBaHus.

Kputepuii oLeHKN «xopoLuo» (14-17 6annos):
BbinonHeHbl Bce TpeboBaHMs 3afaHus K paboTe. PacuyeTHas cxema
MOCTPOEHa MpPaBW/IbHO, HO C HEeBGONbLUMMK  HapYyLUEHWAMW B  npaBuiax



oopmiicHus. PacyeTsl BEMWYMH MECTaMM HE AOCTUTarOT JOCTATOYHOUN CTENECHU
TOYHOCTH. IMErOTCsl HEOOMBIINE OTPEXU B BBIBOJIC PacueTHBIX (opmyJl. UUCIOBBIE
BEJIMYMHBI B OPMYyJIax COMPOBOKIAAKOTCS €AMHMIAMU U3MepeHuid. He Hax Bcemu
€AMHHULIAMA N3MEPEHUI BBIMTOJIHEHbI MPABUIIBHBIE TPEOOPA30BAHUSI.

Kpurepuii ouenkn «yaosiaersopurebHo» (10-13 6ansos):

Beimonnneno He MeHee 60% TpeGoBanuii 3amanus k padore. PacueTtHas
CXeMa MOCTPOEHA MPAaBUIBHO, HO C CYUICCTBECHHBIMM HAPYIIEHUSIMH TPABUII
opopmiicHus. [lpy NPOBEACHMM PACUETOB HMEKTCA CYIIECTBEHHBIE TMOTEPH
TOYHOCTH BeNWYMH. [IpM BbIBOIE pacyeTHBIX (POPMYN JOMYIIECHBI HEKOTOPBIE
ommOKku. He Bce urCoBbIC BEIMUYMHBL B POPMYTIax COMPOBOMKAAOTCS €AMHULIAMHA
u3Mepenuii. He Bcerma Haj €AMHALIAMH W3MEPCHUN BBIMOJIHECHBI MPaBUIIbHBIE
npeoOpa3oBaHUsI.



MuHUCTEPCTBO HAYKH U BhICIIEro oOpa3oBaHus Poccuiickoit denepaunn
HwxHEKaMCKHIT XUMUKO-TEXHOJIOTUYECKUI UHCTUTYT
(henepaTbHOTO TOCYAAPCTBEHHOTO OFOIPKETHOTO 00Pa30BATEIBLHOTO YUPEKACHUS
BBICILIETO 00pa30BaHUs
«KazaHckuii HalMOHAIBHBIN UCCIIEA0BATCIbCKUI TEXHOIOIMUECKUM
VHUBEPCUTET

Dakyremem mMexanudecxKul
Kagheopa mauiun u annapamos xumuyeckux npouseo0cmas
Hanpasnenue noarotoBku:18.03.02«DHepro- W pecypcocOeperaroniyue mporeccsl B

XUMHMYECKON TEXHOJOTUH, HEPTEXMMUHU ¥ OMOTEXHOIOTUID
[Tpoduib: MamuuHb! 1 annapaTsl XHMHYECKHX TIPOU3BOICTB

KomniekT 3agaHuii 1Jisi BLINOJTHEHHSI pacuyeTHO-rpapuuecKux pador
no qucimiumae b1.0.21 TeopeTndueckast MEXaHUKA

JUTs pa3BUTHS HABBIKOB CaMOCTOSATEIBHONW pabOThl M MPAKTHYECKOTO
UCIOJIb30BaHUSI METOJOB TECOPETHYECCKOH MEXAHWKH CTYJAEHTBI OYHOH M OYHO-
3a04HOM (opM OOy4YEHUs BBIMOJHIKOT pacyeTHO-rpaguueckre padoTel 1O
y4eOHOMY  MOCOOMIO: Teopemuueckas — mexanuxka: — yyeb.nocobue — /
A.H.I'aiihymounos. -Huocnexamcex: HXTHU, 2016. -112 c.

PacuetHo-rpagmueckas padota Nel mo craTuke H KHHEMATHKE BKITFOYAET
3a/1a4u:

- C-2 (onpeneneHue peakuuii onop TBEPAOro Tena),

- K-1 (onpenencHre KHHEMATHYECKUX XapaKTEPUCTHK TOYKH );

- K-2 (kuHemMaTHueCcKkuii aHaJIA3 MJI0OCKOTO MEXAHU3MA).

PacyetHo-rpaduueckas padora Ne2 mo fHHAMHKE COCTOUT M3 3a/1a4:

-JI-1  (unTerpupoBanue AUPPEPEHUMATBHBIX YPABHCHUN  JBUKCHHS
TOYKH ),

-J1-3(mpyuMeHEHHE TEOpeMbl 00 WM3MEHCHMHM KHHETUYECKOW SHEPIHHM K
W3YYCHHUIO JIBUKEHUS MEXAHUYECKOM CUCTEMBI)

Kpurepun oueHkmn:
Kpurepuii ouenkn «otam4no» (18-20 6amnos):

BeimonHensl Bce TpeOoBaHust 3agaHust K padore. PacueTHble CXEMbI
MOCTPOEHBI MPABWIBHO € COONIOACHMEM Macmraba M mpaBWil O(QOPMIICHHSI.
PacueTsl BBINOIHEHBI C JOCTAaTOYHOH CTEMEHbKO TOYHOCTH. [loka3aH BBIBOA
pacueTHbIX Qopmyn. UWCIOBBIE BEIWYMHBL B (POPMyNax CONPOBOMKAAKOTCS
eAMHUIIAMKU M3MepeHuil. Haa enuHuilaMu M3MEpEeHWd BBIMOJIHEHBI MPABUJIbHbIC
npeoOpa3oBaHUs.



Kpurepuii ounenkn «xopomo» (14-17 6amnos):

BrinonHensl Bce TpeOoBaHus 3adaHusi K padore. PacueTHbie CXEMBbI
MOCTPOEHBI MPAaBWJIBHO, HO ¢ HEOOJBIIMMM HAPYUIEHUSMHA B MpaBujax
opopmieHus. PacueTbl BEIMYMH MECTAMU HE JOCTUIarOT JOCTATOUYHON CTEMEHU
TOYHOCTU. UMEIOTCSl HEOOJIBIINE OFPEXU B BBIBOJIE PACUETHBIX (popmyst. UUCITOBBIE
BEJIMUMHBI B JOPMYJIaX COMPOBOKAAOTCS €AMHUIIAMU U3MepeHuii. He Hax Bcemu
€IUHUIIAMU U3MEPEHUI BBITTOJIHEHBI TPaBUIIbHBIC MPEOOPA30BAHHUS.

Kpurepuii ouenkn «ynosijersopurebHo» (10-13 6annos):

Beimonmneno He meHee 60% TpeOoBaHmii 3amanus Kk pabote. PacueTHbie
CXEMBI TMOCTPOEHBI MPABHIIBHO, HO C CYIIECTBEHHBIMHA HAPYLICHHUSIMH MPaBUII
opopmiicHus. [lpy NpPOBEACHMM PACYETOB HUMEKOTCA CYLIECTBEHHBIE TMOTEPH
TOYHOCTH BeNWYMH. [IpM BbIBOIE pacyeTHBIX (POPMYN JOMYIIEHBI HEKOTOPBIE
ommOKku. He Bce uncnoBbIe BENMYMHBL B POPMYIaxX COMPOBOMAAOTCS €AMHULIAMHA
u3Mepenuii. He Bcerma Haj eAMHALNAMH W3MEPECHUN BBIMOJIHECHBI MPABUIIBHBIE
npeoOpa3oOBaHUS.



HuxHEeKaMCKHii XUMUKO-TEXHOJIOTHYECKU HHCTUTYT
(henepaTbHOTO TOCYAAPCTBEHHOTO OFOIPKETHOTO 00Pa30BATEIBLHOTO YUPEKACHUS
BBICILIETO 00pa30BaHUs
«KazaHckuii HalMOHAIBHBIN UCCIIEA0BATCIbCKUI TEXHOIOIMUECKUM
YHUBEPCUTET

Dakyremem mMexanudecxKul

Kagheopa mauwiun u annapamos xumuyeckux npouseo0cmas

MUHUCTEPCTBO HAYKH U BbICIIEro oOpa3oBaHus Poccuiickoi denepaumu

Hanpasnenue noaroroBku: 18.03.02«DHepro- u pecypcocOeperaroniue mporecchl B
XAMHYECKOM TCXHOJIOTHH, Hed)TeXI/IMI/II/I A OMOTEXHOJIOTHID)

[Tpoduib: MamuuHb! 1 annapaTsl XHMHYECKHX TIPOU3BOICTB

KpuTepnu oueHKH TeKymero KOHTPOoJIst
no qmucimmuimae b1.0.21 Teopetnueckas MexXaHuKa

3aoauu 014 NPAKMUUECcKux 3aHAmuUI

Ne Tema npakmuueckozo Ne 3a0au ona Ne 3a0au ona | Ne 3a0au ona | Jlumep.
n'n 3aAHAMUA 2Pynnoeozo camocmosn- | O0OM.3A0AHUA
peutenus meibHozo
peutenus

1 | Pasnosecue mena noo Cl1.1, C1.3, Cl12,Cl4 C18,C19 Ocn.,2
oeticmaeiiem NAOCKOT C15,C1.7
cucmemul Cul.

2 | Pasnosecue mena noo| C1.15 C1.17 Cl.16,C1.18, | C1.26,C1.27 | Ocn., 2
oeiicmeuem NAOCKOT C1.20
cucmemul Cul.

3 | Pasnosecue cocmaenoii C22,C24 C2.17,C2.19 | C2.20,C2.23 | Ocn., 2
KOHCIMPYKYUl.

4 | Pasnosecue mena noo | C16.7,C16.11 Cl16.12, C16.20, OcH., 2
oeiicmeuem Cl6.14 Cl16.24
HPOCMPAHCMEEHHOT
cucmemul Cul

5 | Cnocoowr saoanun | K1.1, K1.5,K2,1 | K1.7,K2.6 K2.2 Ocn., 2
OBUCEHUS mouxi.

Cropocms u ycxoperue
mouxu

6 | Bpawamenvnoe K4.1,K5.1, K42 K52 K43, K53 Ocn., 2
osudcenue meepoo2o K5.10

mena




7 | Illnockonapannenvroe K6.1, K6.2

osucenue meepoozo
mena. Ckopocmu mouex

niocKoil huzypei.

K6.3,K6.4

Ke6.6 Ocn., 2

8 | Ilnockonapainnenvroe K11.1,K11.3

osudcenue meepoozo
mena. Yckopenus mouex

naoCcKoil huzypei.

K114, K11.6

KI11.8 Ocn., 2

9 | Crnoxcrnoe osudcenue | K143, K15.1

mouxu

K14.3,K154

K14.9,K153 | Ocn., 2

10 | llepsaa 3a0aya

T.1, 7114,
7116

OUHAMUKY MOYKU

1.2, 1.5,
1.7

J1.3, 118 Ocn., 2

11 | Humeepuposanue

oughghepenyuansHwvix

J11.23, 11.25

ypasnenuii  OBUICEHUS

mouxKu

J1.24,
J11.26, J11.27

J11.30 Ocn., 2

12 | Konebamenvnoe J18.1, [118.4

OBUMCEHUE MOYKU

T18.2, 1183,
T118.8

11185, 18.6 | Ocn., 2

13 | Teopema 06 usmenenuu

J12.3, 12.6
KoJjiuuecmeda OGUDfC‘eHuﬂ

MOYKU U CUCHIEMDB]

J2.4, 12.16

J12.5 Ocn., 2

14 | Teopema o osudicenuu

15.1, 15.7

yenmpa mMacc Cucmembul

1152, 1153

11515 Ocn., 2

15 | Teopema 06 usmenenuu

J3.1, J13.6

KUHEMUUYECKO20
MOMERMA MOYKU

J3.2, 3.5,
1315

13.16, 13.17 | Ocn., 2

16 | Teopema 06 usmenenuu

116.1, 116.3

KUHEMUUYECKO20
MOMERMA CUCIMEMBL.

116.2, 6.5

J16.10 Ocn., 2

17 | Teopema 06 usmenenuu

J19.1

KUHEemUueCcKoll anepeuu

mouxu

719.4, J19.5

J19.8 Ocn., 2

18 | Teopema 06 wusmenenuu | J19.10

KUHEemMUUeCcKoll anepeuu

cucmemsl

J19.11, 719.20

119.25 Ocn., 2

3 cemecmp

OuenuBanue padoTbl Ha Paboma y
oocku

(0/0-3)

MNPAKTHYCCKHUX 3AHATUAX

Camocmoamenvnoe
peutenue 3aoay
(0/0-3)

Bwinoanenue
OOMAMWHUX
3a0aunuii (0/0-3)

3amaHre  BBIMOJHEHO TIOJHOCTBIO 0,82/1,4

HUJIN C HEAOUCTaMHU

0,82/1,5

0,8/1,5

3amaHue BBINOJHEHO C HErpyObIMU 0,71,2

omudKaMu

0,7/1,3

0,7/1,3

OO0Hapy>kuBaet 3HaHUE u 0,58/1,0

0,6/1,1

0,6/1,1




IMOHUMAaHUE OOJbIIEH YaCTH 3aJaHus |

4 cemecmp
OuenuBanue padoTbl Ha Paboma y Camocmosamenvnoe | Bovinoanenue
NPAKTHYECKUX 3AHSTHSX oocKu peutenue 3a0ay 0OMAMHUX
(0/0-3) (0/0-3) 3a0anuil (0/0-3)

3amaHre  BBIMOJHEHO TIOJHOCTBIO 0,82/1.,4 0,82/1,5 0,8/1,5
WJIH C HEJOYeTaMHU
3amaHue BBITIOJHEHO C HErpyOBIMU 0,7/1,2 0,7/1,3 0,7/1,3
omuOKamMu
OO0Hapy>kuBaet 3HaHUE " 0,36/1,0 0,6/1,0 0,6/0,8
NOHMMaHHUe OOJbIIEH YacTH 3a0aHuUs




MWHNCTEPCTBO HayKM U1 BbiCLLEro 06pa3oBaHnA Poccuiickoin degepaumm
HWXHEKaMCKMIA XUMUKO-TEXHOIOTMYECKUIA UHCTUTYT
(hefilepaibHOro rocyAapCcTBeHHOIo OHOPKETHOr0 06pPa30BaTe/IbHOr0 YUpeXKaeHuns
BbICLLEr0 06pa3oBaHms
«Ka3aHCKMI HauMOHasbHbIN NCCNe0BaTeIbCKUIA TEXHONOMNYECKMIA
YHVBEPCUTET»

PakynbTeT MexaHNYeCcKuii
Kadhegpa mawivH 1 annapaToB XMMUYECKUX MPOU3BOACTB
HanpasneHve nogrotosku: 18.03.02 «3QHepro- n pecypcocbeperaroLime npoLecchbl
B XMMWYECKOW TEXHONOTNW, HEDTEXUMUM 1 BUOTEXHOMOT AN
Mpounb: MaLlurHbl 1 annapaTtbl XMMUYECKNX NMPON3BOACTB

CemecTp 4

YTBEPXAARKO

« 12 » 04 2022 T.

JK3aMeHaLUMOHHbIN 6uneT Ne 1
No aucumnivHe «TeopeTUyecKast MexaHnKa»

1 CBsi3u 1 peakumn cBazeid. MprMepb! CBA3EA.
2. Teopema 06 M3MEHEHWMN KMHETMYECKOrO MOMEHTA TOUKMN U CUCTEMBI.

OK3aMeHaLMOHHbIe BOMPOCh
no aucunnnmHe 61.0.21 TeopeTuyeckas MexaHUKa

1 CBsi3n 1 peakumm csszeid. MNMpumepbl CBA3EN.

2. MOMEHT cu/ibl OTHOCUTE/IbHO TOUKWU 1 OCW.

3. MNapa cnun. MomeHT napsbl cu.

4. YCcnoBus paBHOBECUS MIOCKOM CUCTEMbI CUN.

5. Cnocobbl 3afaHns ABMXKeHUA TOUKU. CKOPOCTb U YCKOPEHWE TOYKM
MPY BEKTOPHOM CMocobe 3afaHns ABVKEHNS.

6. CKOpOCTb 1 YCKOpPeHMe TOYKM MPU KOOPAMHATHOM Cnocobe 3afaHus
[BVDKEHUS.

7. CKOpPOCTb M YCKOPEHMe TOYKM NPV ecTeCTBEHHOM Crocobe 3afaHuns
[BVXKEHWNS TOYKN.

8. lNocTynartensHoe 1 BpallaTenbHOe ABUXXEHUA TBEPAOro Tena. YT1oBas
CKOPOCTb U1 YI/10BOE YCKOPEHNe.

9. CkKopocT W YCKOpeHUs TOYeK Tena, Bpallarollerocs BOKpYr
HEMoABMXHOI OCMw.



10. TLmockonapayimenbHOe ABMKEHUE TBEPAOro Tena. CKOPOCTH TOYEK
TUIOCKO# (pUrypbl. MTHOBEHHBII LIEHTP CKOPOCTEH.

11. IlnockonapaieIbHOE JBMKCHHUE TBEPIAOIO TENA. YCKOPEHUS TOUEK
TUIOCKO#M (PUTyPBI.

12. CnnoskHOE ABMYKEHUE TOUKH. TeopeMa O CIIOKEHUU CKOPOCTEH.

13. Teopema O CIIOKEHUM YCKOPEHUH TMPU CIOXKHOM JBHXKEHWU TOUKH.
Ycekopenne Kopuonuca.

14. 3akonbl [ammnes-Hetotona. J(uddepeHumanbHble  ypaBHEHUS
JIBMOKEHU S TOUKH.

15. JIBe OCHOBHBIC 3aaU¥ TMHAMUKH. PemeHne neppoii 3a1aqn.

16. JIBe OCHOBHBIE 3amayu JAWHAMUKH. PemieHue BTOPOM 3amauM B
cilydae, KOrja CUJIa 3aBUCUT TOJIBKO OT BPEMEHH.

17. JIBe OCHOBHBIE 3amayu JAWHAMUKHU. PemieHue BTOPOM 3amauM B
CJIydae, KOrja CUJIa 3aBUCHT TOJIBKO OT CKOPOCTH.

18. JIBe OCHOBHBIE 3amauu AWHAMUKH. PemieHue BTOPOM 3amauv B
CJIydae, KOrja CHIa 3aBUCHT TOJIBKO OT NOJIOKEHUS TOUKH.

19. Mexannueckas cucreMa. BHyTpeHHME M BHEWIHME Ccuiibl. Macca
cuctemsl. JuddepeHmnaibabie ypaBHEHHS IBAKEHUS CHCTEMBI.

20.MOMEHT MHEPLMU MATEPUATIBHON TOUYKH, CUCTEMBI U TBEPAOTO TENA.

21. LlenTtp macc cuctemel. TeopeMa 0 ABMKEHUM LIEHTPA MAacC CUCTEMBI.

22. KoqruecTBO NBMKCHHS TOUKH U CUCTEMBL. MIMITyibC cuibl. Teopema
00 U3MEHEHUM KOJTMYECTBA JBUKEHHSI TOUKH U CUCTEMBI.

23. KHHETUYECKMII MOMEHT TOYKM M CUCTEMbl. KUHETMYECKUI MOMEHT
BPALAIOLIETOCS TENA.

24. TeopeMa 00 UIBMEHEHUN KMHETUYECKOTO MOMEHTA TOUYKH U CUCTEMBI.

25. Pabora cunbl. PabGota cuibl TSOKECTH, CWJIbI TPEHHSI, CHIIbI
YIPYrocT. MOITHOCTB.

26. Kunernueckast SHEPrust TOYKH, CHCTEMBI M TBEPAOTO TENA.

27. Teopema 00 U3MEHEHUM KHHETUYECKOM SHEPTUM TOUKH U CUCTEMBI.

Kpurtepuu oueHkH 3K3aMeHa MO THCHUIVINHE B 0a/iax

CTyaeHT n0omyCKaeTcs K SK3aMEHY M0 JUCLUIUIMHE B CIIy4ae BbINOJHEHHUS
UM Y4eOHOIO IUIaHa MO AWCLUWIUIMHE. BBIMOJHECHUS KOHTPOJBHBIX M PACUYETHO-
rpaduueckux padot. B ciydae Hanmums yueOHOM 3a10KEHHOCTH WK MPOMYCKOB
CTYIAEHT OTpadaThiBAET COOTBETCTBYIOIIME 3aHATHS B (OPME, MPEIIOKEHHON
NPENoAABATENEM U MPEACTABIEHHOM B paboyel mporpaMMe AUCLUATIITAHBIL.

OueHuBaHNe CTYICHTA HA YK3aMEHE

Ha »k3ameHe cryaeHTy mnpemiaractcss OWIET, COCTOSIIMHA W3 JIBYX
TEOPETUUYECKUX BOMPOCOB. [locne OTBETa HA KAXIBIM BOMPOC CTYJICHTY MOTYT
ObITh 3a7aHbl JOMOJHUTEIBHBIE YTOUYHSIONIME BOMPOCHI, TPEOYIOIMIUE KPATKOTO
OoTBETA. J[OMONMHUTENBHBIE BOMPOCH,, KAaK NPABWIO, 3aAArOTCS MPU HEMOJHOM
OTBETE M HYKHBI JIJ1s1 O0JIEE aJICKBATHOTO OLICHUBAHW S 3HAHUIA.



HroroBas arrecranus Ha 3k3aMeHe — Makcumym 40 OamnmoB. Urtoropas
aTTecTanus Ha dK3aMeHe HaumHaeTcs ¢ 24 0amioB (CTYAEHTHI MOTYT HaOpaTh Ha
sk3ameHe 24 — 40 6amioB). CTyIEHT, NOJYYMBLINI HA 3K3aMEHE MeHee 24 GalnoB,
CUMTACTCS HE CAABLIMM MPEAMET - BHE 3aBUCUMOCTH OT CYMMBI OAJIJIOB.

Kputepuun oneHKn yCTHBIX OTBETOB.

Kpurepuii ouenku «otanuno» (35-40 6a/10B):

OTBET OUEHUBAETCS HA «OTJIMYHO», €CIIA OOYYAOIMICS: MOJHO PACKPBUI
COJEP)KaHWE Marepuana B 00BEME, MPEAYCMOTPEHHOM IPOrPaMMOM; H3JI0KAN
MaTepraj rPAMOTHBIM SI3BIKOM, TOYHO KCIOJIB3YS OOIIECTPUHATYIO TEPMUAHOJIOTHIO
YU CHUMBOJIUKY, B OINpPEACICHHONW JIOTMYECKOW MOCIEN0BATEIbHOCTH, MPABUIIBLHO
BBITIOJTHWJI PUCYHKH, YEPTEKHM, TpPaPUKH, COMYTCTBYIOIIME OTBETY, NOKa3al
YMEHHUE WLTIOCTPUPOBATH TEOPUIO KOHKPETHBIMHU npUMEpamu,
NPOAEMOHCTPHPOBA 3HAHWUE TEOPUM PAHEE HM3YUYEHHBIX CONYTCTBYIOLIMX TEM,
C()OPMUPOBAHHOCT M YCTOWYMBOCTHh HMCHOJB3YEMBIX NPU OTBETE YMECHHHA W
HABBIKOB, OTBEYAI CAMOCTOSITENIbHO, 03 HABOJAIIMX BOIMPOCOB IMPEMOAABATENS,
BO3MOXHBI OJJHA — JBE HETOYHOCTH MPH OCBEIIEHUE BTOPOCTEMEHHBIX BOMPOCOB
WM B BBIKJIAQAKAX, KOTOPbIE OOYYarOMIMKCS JIETKO MCIPABUI MOCIE 3aMEYaHHs
IPETOIaBaTENs.

Kpurepuii ouenkn «xopowmo» (30-34 6a/1510B):

OTBET OUECHUBAECTCS HA «XOPOWIO», €CIM YAOBJIETBOPSET B OCHOBHOM
TpeOOBAHUSIM HA OLIEHKY «OTJIIMYHO», HO MPU OSTOM HMMEET HEKOTOPBIE W3
HEAOCTATKOB. B W3JIOKEHUM JONYIIEHBI HEOOJbIIME MPOOENbI, HE WCKA3UBIIME
COAEPKAHUE OTBETA, NOMYLICHBI OJWH — ABA HEJ0YETa IPHA OCBEILEHUH OCHOBHOTO
COAEP KAHUsS OTBETA, NCITPABIICHHBIC ITOCIIE 3aMEYaHMsl MPEMOAABATEINS, JOMYILEHBI
omuOKa UM 0oJiee IBYX HEIOUYETOB IMPU OCBEIIEHUHM BTOPOCTEIICHHBIX BOIPOCOB
WIH B BBIKJIQJKAX, JIETKO MCIIPABJICHHBIE MMOCIIE 3aMEYaHUs MPEMOAaBaTENs.

Kpurepuii oneHKH «y10BJI€TBOPUTEIBLHO» (24-29 Ga/l10B):

OueHKa «yA0BJIETBOPUTEIbHO» CTABUTCS B CIAECAYIOLINX CIYYasX: HEMOIHO
PACKpBITO COACPKAHME Marepuana (COACPIKaHUE H3JI0KEHO (PparMEHTapHO, HE
BCErla IMOCIEAOBATENbHO), HO TIOKa3aHO oOmee MOHMMaHWEe BOMNpPOca M
OPOAEMOHCTPUPOBAHBl YMEHHS, JOCTATOYHBIE [UIsl YCBOEHHS MPOTPAMMHOIO
Marepuaga; MMEINCh 3aTPYJHEHUS WM JAONYLIEHB OIMUOKH B OMNPEACTICHUH
TEPMHUHOJIOTUM TUCLUIUIMHBI, 4YEPTEkKaX, BBIKIAAKAX, HWCHPABICHHBIE TIOCTE
HECKOJIBKMX HABOJAIIMX BOMPOCOB MPEMOAABATEINS, OOYUYAIOUINIICSI HE CIIPABUIICS
C NPUMECHECHUEM TEOPHHM B HOBOM CHUTyalluM MPW BBHIMNOJHCHHHM MPAKTUYECKOTO
3a[laHusl, HO BBITMIOJIHMJ 33JaHUsl 00SA3aTENBHOTO YPOBHS CIIOXHOCTH IO JaHHOH
TEME, MpU JOCTATOYHOM 3HAHUM TEOPETUYECKOrO0 Marepuasa BbISBICHA
HEJ0CTAaTOYHAs! CPOPMUPOBAHHOCTH OCHOBHBIX YMEHHI W HABBIKOB.

OlleHKa «HeyI0BJICTBOPUTEIbHO» CTABUTCS B CICAYIONIMX COyyasx: HE
PACKPBITO OCHOBHOE COJACP)KaHME yuyeOHOro Martepuana, OOHapY)KEHO HE3HAHHE
oOydaromumcst Oonblieil WM HamOonee BaKHOM YacTh ydeOHOro marepuana,



JIOTYIIIEHBI OMTUOKHK B OTIPEACIICHUHN TIOHATHH, TIPY WCMOJIb30BaHUN TEPMHUHOJIOTHH
JUCIMIUIMHBI, B PUCYHKAX, YEPTEKax WM rpadukax, B BBHIKIAAKAX, KOTOPHIC HE
WCITPABJICHBI MOCJIE HECKOJIBKUX HaBOASAIIMX BOMPOCOB MpenoaaBarens, MmeHee 60
% yueOHoro marepuana (0-23 G6asia).

Oo0mas kiaccupuranus ommudOOK

[Ipyn oueHke 3HAHWKA W YMEHHWHA y4YallMXCsl YYUTBIBAKOTCS BCE OIIMOKH
(rpyObie 1 HETPYOBIE) M HETOUETHI.

I'pyObiMu  cunTaroTcst OMMOKH: HE3HAHWE OMNPEACIICHUS OCHOBHBIX
NOHATHN, 3aKOHOB, MPAaBWJI, OCHOBHBIX TOJIOKEHUI TEOpUH, HE3HAHUE (HOPMYIL,
OOLICTIPUHATHIX CUMBOJIOB OOO3HAYCHWI BEIWYMH, COUHWI HX W3MEPEHUS,
HE3HAHWE HAMMCHOBAHWN CIMHWL, M3MEPEHUS, HEYMEHUE BBIJACIHUTH B OTBETE
INIABHOE, HEYMEHHE NPUMEHSATh 3HAHUS, AITOPUTMBI Ui PEUICHUS 3a4ad,
HEYMEHHUE JEIaTh BBIBOJBI U 000OIICHUS, HEYMEHHUE YUTATh U CTPOUTh TPaQUKH,
HEYMEHHE TIOJB30BaThC TMEPBOMCTOYHUKAMHM, YYEOHMKOM H CHPABOYHUKAMU,
noTepss KOPHS WM COXPAHEHWE TOCTOPOHHETO0 KOPHsS, OTOpaceiBaHue 0O€3
OOBSICHEHWI OJHOTO W3 HUX, PABHO3HAYHBIE WM OLIMOKHW, BBIYUCIHTEIBHBIC
OIIMOKH, €CITH OHU HE SIBJISIFOTCS] ONUCKOM;, IOTHYECKUE OLIUOKH.

K HerpyOobiM ommMOKaM OTHOCATCSI: HETOYHOCTH  (POPMYTUPOBOK,
ONpPENCIICHAN, TIOHATHN, TEOPWiA, BBI3BAHHAS HEIMOJHOTOW OXBara OCHOBHBIX
MPU3HAKOB OMNPEACIIAEMOI0 TOHATUS WM 3aMEHOM OJHOTO - JBYX M3 JTHX
NPU3HAKOB BTOPOCTENEHHBIMU, HETOYHOCTh I'paiKka, HEPALMOHAIBHBIA METON
peLICHUsT 33/1a4¥ WJIM HEJOCTATOYHO NPOAYMAHHBIA IJIaH OTBETA (HApYLICHHE
JOTUKK, TOAMEHA OTACIABHBIX OCHOBHBIX BOIMNPOCOB  BTOPOCTEIICHHBIMM),
HEPALMOHAJIBHBIE METOABl pabOTBl CO CHPABOYHOW W JPYrOM JIMTEpaTypoOW;
HEYMEHHUE PELIATh 3a7a4M, BEIMOJIHATE 3a/1aHUsl B 00OLIEM BUJIE.

Henoyeramu  SIBJSAIOTCS:  HEPAUMOHAJBHBIE  NPUEMBI  BBIYMCICHHA W
npeoOpa3oBaHmii; HEOPEIKHOE BBITIOJTHEHHUE 3AMUCEH, YEPTEXKEH, CXEM, TPA(UKOB
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