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[Tpodune noaroroBku be3onacHOCTh TEXHOJIOTUYECKUX MPOIIECCOB U MPOU3BOJICTB
KBanudukanus (creneHs) BoITyCKHUKA OaKkaliaBp
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Pabouass mnporpamma aucuuruinasl b1.B.JIB.02.02 OcHoBbl pacuera u
KOHCTPYHpPOBaHUsI 000pYIOBaHUS COCTaBlieHa ¢ yyeToM TpeboBanuii denepanbHOro

rOCYJAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa BhIciIero obpasoBanus ([Ipukas
Munoopraayku Poccum (Ne 680 ot 25 mas 2020 r.)

(HOMeEp, naTa yTBEP KICHNUS)

110 HAMPaBJICHUIO 20.03.01 «TexnocdhepHas 0€30MaCHOCTHY,
(Homep, nata yrBepkaeHus) (mudp) (HaMMeHOBaHWE HAITIPaBJICHU )
o nmpoduito OakaaBpuara «be30macHOCTh TEXHOJIOTHIECKUX TPOLIECCOB U
IIPOU3BOJICTBY
Ha OCHOBaHMU y4yeOHOro 1iaHa ooyuarommuxcs 2022 rona nHabopa.

Pa3paboTunk mporpaMmel:

noreHT kadh. MAXII W.H. MagsuieB
(IOIKHOCTB) (mox (1.0. ®amumus)

Pabouas mporpamMmma paccMoTpeHa u oj1oopeHa Ha 3acenanuu kadenpst MAXII
poTokot ot 22.03.2022, mpoTokos Ne7.

3aB. kadeapoii & .H.Magpiiies

COI'IACOBAHO

[Tporokon 3acenanus kadeapsr [IporieccoB u anmapaToB XUMUYECKUX TEXHOJIOTHH,
peanu3yronieil MOAroTOBKY OCHOBHOW oOpa3zoBarenbHOM mporpammbel Ne 7 ot
06.04.2022 1.

3aB. xadenpoit el e o J.H. JIaTpinioB




1. Ilenu oceéoenus oucuyuniunol
Hensamu ocBoeHuss aucHMIIMHBI «OCHOBBI pacueTa M KOHCTPYHPOBAHMS

000PYIOBaAHUSD) SIBISIIOTCS

a) OCBOCHHE METOJUKHU OIPEACIICHUs] OCHOBHBIX MOKa3aTeNel HaJeKHOCTH;

0) oOcBOeHHE METOAOB HEpa3pylIalOUIEro KOHTPOJIE OOOpYIOBaHHUS H
OTpeJIeJIeHUsI OCTaTOYHOTO pecypca.

OCHOBHBIMH 3aga4aMu U3YUCHUA JUCHUIIIINHBI ABJISAIOTCA:

. chopMUpOBaTh Y CTY/ACHTa HAaBBIKM OMNPEACICHHUS HAJIS)KHOCTH
o0opyIoBaHUA,
. chopMHUpOBATh Yy CTYJEHTAa HABBIKM TMPOBEJCHUS JIUATHOCTUKH U

OTpeJIeTICHUsI OCTATOYHOTO pecypca 000pyI0BaHUS;

. npuoOpeTeHne MPaKTUYECKUX HAaBBIKOB BOCCTAHOBIICHHSI HAJICKHOCTHU
TEXHOJIOTHYECKOTO 000PYTIOBAHUS.

2. Mecmo Oucuyuniaunvt (MoOyas) 6 CHMPYKmype 00pazoeamebHou
npozpammol

HucrunimHa «OCHOBBI pacyeTa W KOHCTPYHUPOBAHUS O0OpYAOBaHUS»
oTHOcUTCA K gapuamusrot yactu Oll u popmupyert y 6akanaBpoB 1o HampaBICHUIO

noarotoBku 20.03.01. «TexHocdepnas 6Ge3omacHOCTb» HAOOp 3HAHUHN, YMEHHIA,

HAaBBIKOB W KOMIICTCHIIMH, HEOOXOIMMBIX JIJISi BBIIOJHCHUS OpP2aHUZAUUOHHO-
VIPABNEHYUeCKOU OesimelbHOCU,  IKCNEPMHbIU, HAO30PHLI U  UHCNEKYUOHHO-
ayoumopcKuil.

JIns ycnemHoro OCBOEHHUsSI AUCUUILUIMHBI «OCHOBBI pacuera U KOHCTPYHPOBAHHS

obopynoBanus» 6akanasp no HanpasiaeHuto noarotoBku 20.03.01. «TexHochepHas

0€30MacHOCThY TOJDKEH OCBOUTH MaTEpHa MPEIISCTBYIOMINX TUCITATIINH:
a) b1.B.06 Mamepuanoseoerue
0) b1.0.27 Jlemanu mawium.
HuctummHa «HameHOCTh  TEXHOJIOTHYECKOro 00OPYIOBAHUS»  SIBJISCTCS
MPEANIECTBYIONMIECH U He0OX0uMa IS YCIIEITHOTO TTPOXOXKICHHUS:

@) npedOUnIOMHOU NPAKMUKU.



3HaHI/I$I, IMOJIYYCHHBIC IIpW M3YUYCHUU OUCHUIIIIMHBI «OCHOBBI pacdu€Tta u

KOHCTPYHUPOBaHUSI OOOPYJIOBAHUS» MOTYT OBITh MCIOJIb30BAaHBI MPHU MPOXOXKICHUU

NPAKTUK  HPOU3BOOCMEEHHOU U NPeOOUNTIOMHOU W  BBIIOJHEHUU  GblNYCKHbLIX

keanuguxayuonnvlx pabom o Hanpasienuto noarotosku 20.03.01. «Texnochepnas

0€30ITaCHOCTHY.

3. Komnemenyuu oobyuarwezocsa, popmupyemvie 6 pe3yibmame 0C80CHUS

OUCUUNTUHBL

1.

[IK-1.1 3naer MeroAabl M TOPAJOK OLICHKA  OMNACHOCTEH H
npodeccruoHaNbHBIX PUCKOB paOOTHUKOB, HOPMATUBHYIO U METOUYECKYIO
0azy B 00JlacTM aHajau3a PHUCKA, KOHLEMIHMI MPHEMIEMOr0 pHUCKA U
TEOPUIO YIPaBJICHUS PUCKAMHU; METOJbl OMNpENETeHUs U KiacCu(UKauu
OMAaCHBIX 30H U PUCKOB,

[1K-1.2 YMmeet UJEHTU(DULIIPOBATH OTIaCHBIE 151 BpEIHBIE
MIPOU3BOJCTBEHHbIE  (DAKTOPBI, MOTEHUMAIBHO BO3JCHCTBYIOIIME Ha
pabOTHHKOB B MpoOLECCe TPYAOBOM JEATEIbHOCTH, MPOU3BOJUTH OLIEHKY
PHUCKA UX BO3JICUCTBUA,

[IK-1.3 Bmameer HaBbIKAMH  KOHTPOJS  WCIONHEHHUS  TEPEUHs
PEKOMEHJIYEMBIX  MEPONPHUATHA 1O  YyJIY4YIIEHUIO YCIOBUWA  TpyAa,
MPaBUIILHOCTBIO IPUMEHEHHUSI CPEJICTB MHIMBHUIYaIbHOM,

[1K-3.1 3HaeT MCTOYHUKH BHIOPOCOB M COPOCOB 3arpsi3HSIONINX BEIIECTB,
OTXOJIOB B OKPY’KaIOIIYIO Cpely, HOPMaTUBHBIE NMPABOBbIE aKThl B 00JaCTH
OXpaHbl OKpYXarolenl cpeabl, METOAbl M CpPEICTBAa JIMKBUAALUU
ITOCJIEACTBUM HAPYLICHUS COCTOSTHUSI OKPYKAIOIIEN CPENBI,

[IK-3.2 VYmMeer BBbISBIATH MCTOYHMKM M TPUYUMHBI W  OLICHUBATh
MOCJIEJICTBUSI aBaPUITHBIX BHIOPOCOB U COPOCOB 3arps3HSIONIMX BELIECTB U
CBEPXHOPMATUBHOTO OOpa30BaHMs OTXOJOB B OKPYXAIOLIyI0 Cpeay B
OpraHu3aluy,

[1K-3.3 Bnaneer HaBblKaMu BBISBIEHUS, aHAIW3a NPUYUH U BHECEHUS

NPEUIOKEHUN 10 YCTPAHEHUI0O HCTOYHUKOB aBapUNHBIX BBHIOPOCOB W



COpOCOB 3arps3HSIONMIUX BEIMIECTB, CBEPXHOPMATHUBHOTO O0Opa30BaHUS
OTXOJIOB B OKPYAIOIIYIO CPEeIy B OpraHU3AIIH.
B pe3ynvmame oceoenusn oucyuniunol 00y4arOuWUiiCca 00NIHCEH:

1) 3HaTh:

o0Ie MPUHIUIMBI U METOJOJIOTHI0 KOHCTPYHUPOBAHHS MAIllMH WU anmapaTroB

OTpacu;

METOJIBI pacyeTa U KOHCTPYHPOBAHUS TOHKOCTEHHBIX COCY/IOB;

METOABl pacdyeTa © KOHCTPYHPOBAHUS IUIOTHO-TIPOYHBIX  Pa3bEMHBIX

COCJIMHCHUM;

METO/Ibl pacueTa U KOHCTPYHPOBAHMS allllapaToB BHICOKOTO JIaBJICHUS;

METOBI pacdyeTa U KOHCTPYHUPOBAHUS JIEMEHTOB KOJIOHHBIX aIlllapaToB;

METO/Ibl pacyeTa M KOHCTPYHMPOBAHUS AalapaTroB C MEepPEeMENIUBAIOIINMU

YCTPOWCTBAMU;

METO/IbI pacyeTa ObICTPOBPAIIAIOIIUXCS 000JI0UEK U IUCKOB;

METO/Ibl pacyeT 00OpyJOBaHMS, PabOTAIOIIETO B YCIOBUSX TUHAMUYECKUX

KOJICOAHMIA;

BIIUSHUE KOHCTPYKIIMOHHOTO MaTepuajga ¥ TEXHOJIOTMHM HW3TOTOBJICHHS Ha

KOHCTPYKITHIO MAIIIMH U aIlapaToB.

2) YMmeTh:

e 10700paTh MaTepHall U BhIOPATh PACUETHYIO CXEMY JUISl MPOEKTUPYEMOTO
000pyIOBaHUS U €T0 DJIIEMEHTOB;

® TMPOBOJWUTH TEXHUYCCKHE PACUCTHl IO OMNPEACICHUIO HANPSHKCHUH B
000pYIOBAaHUH U €0 JIEMEHTAX;

® [0 33aJlaHHBIM pabdOYMM TapaMeTpaM C YYETOM CBOMCTB BBIOPAHHOTO
KOHCTPYKIIMOHHOTO Marepuaja OIMpeaesTh OCHOBHBIE KOHCTPYKTHBHBIC
pa3Mephl IPOESKTUPYEMOTO 000PYIOBAHUSI M €TO DJIEMEHTOB;

e paspabaThiBaTh KOHCTPYKTOPCKYIO JIOKYMCHTAIIMIO Ha IMPOCKTHPYEMOE

000pyI0BaHUE;



® BLIIOJHATH ITOBEPOYHBIC PACUCThI

060py,Z[0BaHI/IH H CT0 JJICMCHTOB.

3) Bnazners:

Ha TIIPOYHOCTbL U YCTOﬁqHBOCTB

® OCHOBHBIMMU IIOHATHUAMHU U TepMHHOJIOFI/Ieﬁ, IMPUHATBIMHA B IIPAKTUKE pacycTa

U  KOHCTPYHPOBAHMSA

JJICMCHTOB

0€30I1acHOro

XUMHUYCCKUX U Heq)TCXI/IMI/I‘IeCKI/IX IIPOU3BOJICTB,

000pyAOBaHUS

1A

¢ MCTOONAMH COCTABJICHUA PACUYCTHBIX CXCM [JI IMPOBCACHHA PACUCTOB Ha

IIPOYHOCTh U YCTOﬁqHBOCTL 9JICMCHTOB KOHCTPYKIHH IIPOCKTHPYCMOIO

060py,Z[0BaHI/ISI U MallluH OTpacClIn;

® HaBBIKAMH

BBIIIOJIHCHUS  IIPOBCPOYHBIX PACUYCTOB

YCTOMYUBOCTb 00OPY/IOBAHUS U €r0 DJIEMEHTOB;

¢ IIPAKTHYCCKHUMHU

IIPEYCMOTPEHHOU

HaBBIKaMH  IIO

HOPMATHBHBIMHU

IMPOCKTUPOBAHHUIO

MarcpuaiaMu

Ha TMPOYHOCTh U

U odopMIIEHHUIO

KOHCTPYKTOPCKOM

AJOKYMCHTAIINH Ha TCXHOJOTHUYICCKOC 060py,ZIOBaHHe U MallTUHbI OTPAaCIIH.

4. Cmpykmypa u cooeprcanue OUCUUNTUHDBL

KOHCMPYUpOGaHus 000py008anus)

«Ocnoewnt

pacuema u

OO6m1as Tpy1I0eMKOCTh JUCIHMIUTMHBI COCTABIsET 3 3a4ueTHbIC eauHuIlbl, 108 gacos.

Neo Paspnen Buabl yueOHoi OuneHovnble
n/ | IUCIHHILIHHBI - padoThI (B yacax) cpeacrsa 1Jis
n § Jlexuun | Ilpakrtuueckue CP NpPOBeIeHHUsI
5 3aHITUS MPOMEKYTOYHOU
o aTTecTalllM 10
pasjaejaam
1 | OcHoBsl 3auem, npaxmuueckoe
KOHCTPYUPOBaHMs 3auamue, 00K1ao
" pacucTa 8
XUMUYECKUX 2 4 16
MaliuH U
arrapaTroB
2 | Teopus u pacuer 3auem, npaxmuyeckoe

TOHKOCTEHHBIX
000I104EK
BpAIICHHS.

16

3dHAmue, ducxyccuﬂ




3 | Pacuer Ha 3auem, npakmuueckoe
MPOYHOCTD U 3aHamue
YCTOMYMBOCTh
3JIEMCHTOB B

3 16
Y3710B
XHUMHAYECKOM
anmnaparypsl.

4 | Kpurnueckue 3auem, npakmuueckoe
CKOpOCTH 3aHamue
BpAIIAIOIIUXCS 3 16
BaJIOB

5 | Annapatel u 3auem, npakmuueckoe
3aTBOPBI 3aHsImue
BBICOKOT'O 4 17
JTaBJICHUS

UTOTrO 18 81 3auem
dopma arTecTaluu OuHo-3a04yHas popMma: 3a4eT

5. Cooepircanue neKYUOHHBIX 3AHAMUI HO MeMaAM

C YKa3aHHUCM

(bOpMI/IpyeMI)IX KOMHGTGHI_[I/Iﬁ " HUCIIOJIb3YCMbBIX MHHOBAIIMOHHBIX O6paSOBaT€J'II>HBIX

TEXHOJIOTUM.
dopmupyem
Ne Paszpnen Tema J1eKIIHOHHOTO ble
Yacel Kpartkoe cogep:xanue
n/n JUCUMIINHBbI 3aHATUA KOMIIETEeHII
U
1 OCHOBBI OcHoBHBIE  TpeboBanus, | OmnpeneneHre 000IOUKH.
KOHCTPYUPOBAaHUS npenbsiBiasieMble K XuMH- | O00JOYKH KaKk OCHOBHBIE
XUMHUYCCKHUX MAIINH YECKOMY O60pyI[OBaHI/IIO. JJIEMEHTHI XUMHUYECKOUN
U anmapaToB. Ob6urme OCHOBBI | ammaparypsl.
KOHCTpyHpoBaHusl netaned | Onpenenenne 000I0UKH
u Yy3J10B XUMHYECKOT'O BpaliCHUA. Cpe):[I/IHHaﬂ
ob6opynoBanus. OCHOBHBIE | MOBEPXHOCTh, MEPUIIHAH,
PEKOMEHAIMK TI0 BBIOOPY | IOJIIOC, TTapaslielibHbIC
KOHCTPYKIMOHHBIX JlyT'Hl, TJIABHBIE PAJHYChI IK-1.1; 1IK-
2 MaTepuanioB. TpeOGoBaHMS | KPUBH3HBI. DJIEMEHT 1.2; IIK-1.3;
K anmaparype, | o6omouku. OCHOBHBIE IIK-3.1; IIK-
MOJIBEIOMCTBEHHOMN COOTHOILIEHUS ISt 3.2; IIK-3.3
Pocrexnanzopy. F€OMETPUUYECKUX
apameTpOoB AIIEMEHTOB.
[onsTne 06
0CECUMMETPUYHOMI
PaBHOMEPHO
pacrnpeeneHHon
Harpyske, e 0COOEHHOCTH.
2x | Teopwus u pacuer OcHoBHbIe cBeneHust 1o | [ToHsiTHe 0 G€3MOMEHTHOMN
TOHKOCTEHHBIX reoMeTpHH 06071049€eK | TeopHsAX pacuera | [IK-1.1; 1IK-
000JI049€K BpaIIEHHSI. BPAILECHUS. BoiBoj | ToHKOCTEHHBIX o6omouek. | 1.2 ITK-1.3;
1 YpaBHEHUS paBHOBecusi | BriBoa ypaBHenuii | [TIK-3.1; IIK-
snementa Ha ocu X, Z, Y. | GesmomenTHOW  Teopuu: | 3 2: [TK-3.3.
Hedopmanmst  snmemeHTa | ypaBHEHHS  paBHOBECHS
000JI09KH. DJIeMEHTHI | 3JIeMEHTa (ypaBHEHHS




MOMEHTHOH TEOpHH.
BriBoa YpaBHEHUs
MOMEHTHOMN TEOPHUHU.
Meronuka pacdyera Ha
MIPOYHOCTH o0omouex
BpaIllCHHUS. YpaBHEHUS
0e3-MOMEHTHOH  TEOpHH.
(YpaBHeHne Jlamnaca,
ypaBHEHHE  PaBHOBECHS
30HBI). Pacuer Ha
MIPOYHOCTH obomouex
BpameHns, pPadOTarOIINX
oz MOCTOSTHHBIM

naBiaeHueM. [Ipumenenue
pPacyeTHBIX YpaBHEHMH K
KOHHYECKOH, ChepruIecKoi

Jlarutaca) W ypaBHEHHS
paBHOBECHS 30HBI.
Buytpennue cunsl  u
MOMEHTBI, JAEUCTBYIOIINE
Ha DJJEMEHT OOOJIOYKH,
npupoaa nx
BO3HHKHOBEHHS.

Pa3smepHOCTH BHYTpEeHHMX
W BHEIIHHX  CHJIOBBIX
(axTOpOB. BexToproe
n300pakeHre MOMEHTOB H
BEIOOp  CHCTEMBI  OCeEi
KOOpJUHAT. BriBog
YpaBHEHUH  paBHOBECHUH
CHII u MOMEHTOB,
JICHCTBYIOIUX HA 3JEMEHT

Hu OWIMHIPAYECKON | 000NOYKH  BHONB  Ocei
000JI0YKaM. X,Y,Z. Hanpsoxenus,
BEI3BIBAEMBIC
BHYTPCHHUMH CHJIAMH H
MOMeHTaMH.  MeToauka
pacueTa  00OIIOYKH  Ha
MPOYHOCTH IO THM
HaTPSHKCHUSIM.
Pacuer Ha npoyHOCTH Pacuer koprnycoB | IlpuMeHeHnue  ypaBHEHUil
1 YCTONYUBOCTh TOHKOCTEHHBIX 0C3MOMEHTHOW TEOpHH K
JJIEMEHTOB H y3JIOB MUTHHIPAICCKAX pacueTy HampsDKCHUH: a) B
XIUMHAYIECKOM amnmapaTtoB, HArPYKCHHBIX | IUITHHIPHICCKOMN (c
amnmaparyphl. BHYTPEHHHM JaBJICHHUEM. | KPBIIKOW W 0e3 KpHIIIeK),
Pacuer kpeimek w gHUNI | chepruecKoit "
amnmapaTroB, pPa0OTAOIINX | KOHHMYECKOH  000JI0YKax,
oI BHYTPEHHUM | Harpy)>KCHHBIX
JTABJICHHEM. Pacuer | BHyTpeHHHM Ta30BBIM
KOpPITyCOB TOHKOCTCHHBIX | JaBIICHHEM; 0)
MUTHHIPAICCKAX MUTHHIPAICCKON
ammaparoB, paboTalomux | 000IoYKe C  JTHUIIEM,
O] BHEIIHUM JaBJICHUEM. | 3allOJHCHHOW >XUIKOCTEIO;
Pacyer ammapatoB Ha | B) BO  Bpamjaromeincs
BETPOBYIO HArpysKy. | 000NOYKe, —HAXOMAWEHCS | rrre 1.1 TIK-
Pacuer BEePTUKAIBHBIX | IO JefCcTBHEM 1.2 [IK-1.3:
anmnapaToB Ha JCWCTBHE | HEHTPOOSKHBIX CHI  OT - ) -
ceiicMuueckux cuil. Pacuer | coGcTBeHHON Macchl. TIR-3.1; 1IK-
(hITaHIEBBIX COCTUHEHUIA. DNeMeHTapHbIE CBEICHHS 3.2; ITK-3.3
M0 MOMEHTHOW TEOpHH
pacueTa  TOHKOCTCHHBIX
obomouek. [lomarme o
KpaeBoit 3ajaue.
CymHocTb MOMEHTHOMH
TEOpUH. Ionsarue 0
KpaeBoi 3az1ayge.
3aryxaromuii XapakTep
KpaeBbIX CHJI U MOMEHTOB.
KopoTkne u  uuHHBIE
0001049KH. Merouka
pacuera  00OJIOYKHM  Ha
OPOYHOCTE € Y4ETOM
KpaeBbIX CHJI 1 MOMEHTOB
Kputnueckue Kpurnueckas ckopoctb | IIpubmmwkennsie  meronsl | [IK-1.1; I1K-
CKOpOCTH Bajla C OJHUM JHCKOM. | ONpEAEIEHUs 1.2; [IK-1.3;
BpAIIAIOIINXCSI BaJIOB PesonancHbIli  XapakTep | KPUTUYECKOH  CKOPOCTH | JTK-3. 1; TIK-
HEYCTOIUUBOCTH IpH | Baja: a) METOJ HATIOXKEHUs | 3 2: [IK-3.3

8




KpPUTUYECKOU CKOpPOCTH
BpAaIICHHUS. Bri6op
paboueit CKOpPOCTH

BpameHus i KECTKUX H

ruOKUX BajoB. BiusHue
xapakrepa orop Ha
KPUTHYECKYIO ~ CKOPOCTh
BpallleHHs Baja.
Kputnueckast CKOPOCTh

BaJJa C JOBYMS WA
HECKOJIBKUMH  JIHCKaMHU.
Kputnueckast CKOPOCTh
TSDKEJIOTO Bajia oe3
muckoB.  [TpuGmmxeHHBIE
METO/IbI oTIpeieIeHIs
KpUTHYECKOH CKOPOCTH
Bajia: a) METOJ HaJIOKCHHUS
(meron  Jomkepnn); 0)
SHEPreTUICCKUI METO[
Ponesa. UucneHHBIE METOX

(meTon Jlonkepin);
0) PHEPreTUYECKUl METO[
Pones. YucieHHBIE METON

HOCIIEI0BATEIBHBIX
TIPUOITKEHIH npu
pacuere KPUTHYECKHX
CKOpOCTEH.

" pabora 3aTBOPOB
annapaToB BBICOKOTO
JIABJICHUSL.

MOCTE0BATENBHBIX
TPUOTKESHUN npu
pacueTte KPUTHYECKHX
CKOpocTel

Amnmapatsl B 3aTBOPBI Pacuer anmaparoB | PacueTr u npoextupoBaHue

BBICOKOTO JABICHUS BBICOKOTO JABIICHUS. | alIapaToB BBICOKOTO
TemmepartypHbie JTABJICHUS (ABL).
HanpspKeHUs. B anmaparax | KoHcTpyknuu KopIycoB H
BBICOKOTO JIaBJICHUA. | 3aTBOPOB ABJ.
Metozst usrotopneHus | TemmepaTypHble IIK-1.1; TIK-
TOJICTOCTEHHBIX KOPITyCOB | Hampspkenust B ammaparax | 1.2; [IK-1.3;
annaparoB. KOHCTpyKLMH | BBICOKOIO nmasnenus. | [IK-3.1; [IK-
u pabora 3aTBOPOB | MeToasl usrorosienus | 3 2- [TK-3.3
anmnaparoB BBICOKOT'O | TOJCTOCTEHHBIX KOPITYCOB
JIaBIICHMUS. anmaparoB. KoHcTpykiuu

6. Codeprcanue npakmuyeckux 3auaAmuil
Ha npakTtuueckux 3aHSATUSX TEOPETUUECKUE MOJIOKEHUSI, CHOPMYIUPOBAHHBIE

Ha JICKOMOHHBIX 3aHATHAX, AOBOAATCA OO0 YHUCICHHOI'O PCHICHUA, KOHKpCTHOfI

HpHKJ’I&I[HOIZ 3aJjladi 110 HWHAWBUAYAJIbHBIM BapHWaHTaM SaHaHHfI AL KaXa0ro

oOyuaromierocs. [Ipu BBIMOJHEHUN pacueToOB OOYyYaIOIIUMCSl MPUBUBAIOTCS] HABBIKU

pa6OTBI CO CIpaBOYHUKaMWM MW HOPMATHBHBIMH JOKYMCHTAMU,

BBIOOpOM U

000CHOBaHHEM BbIOOpA ONTUMAJIBHBIX BAPUAHTOB PACCMATPUBAEMBIX IMAPAMETPOB, A

TaKXKC COCTAaBJICHUA U Oq)OpMJ'IeHI/IH paCYCTHBIX CXEM M OCKHU30B PaCCUHUTBLIBACMOIO

o0opynoBaHus M MamuH. B 3aBucuMoOCTH OT (opM 00yyeHHUs MNpeaycMOTpeHa

pasiindHas npoaoJKUTCIbHOCTE U IICPCUYCHDb BBIITOJIHACMBIX IIPAKTHYCCKHUX pa60T I10

TeMaM U paszJiesiaM.




Pa3ges aucuunJInHbI

Yacel

HaumenoBanue
NMPAKTHYECKOM
padoThI

Kpatkoe
cofiep:kaHne

®opmupyeMble
KOMIIETeHIIUH

OCHOBBI KOHCTPYHPOBAHUS U
pacdera XMMHYECKUX MalllH 1
amnmnaparoB

Pacuer Ha mpouHOCTH
OT JAECUCTBUS
BHYTPEHHETO JaBICHUS

Brinonnenue
MIPOEKTHOTO pacyeTa
BYJIKAHU3UPOBAHHOTO
KOTJIa C
LAJTUHAPUYECKOU
o0euaiikoil, cheMHOU
SJJTUNTHYECKOMN
KPBILIKOU U
MIPUBAPHBIM THUIIIEM.
Onpenenenue
pacUeTHBIX
napameTposB.
Onpenenenue
TOJIIMHBI CTCHOK.

HIK-1.1; TIK-1.2;
1IK-1.3; TIK-3.1;
1IK-3.2; TIK-3.3.

Teopus u
TOHKOCTEHHBIX

pacuet
000J104€EK
BpalleHus.

Pacuet Ha npo4yHOCTH
U yCTOMYUBOCTb OT
JIEHCTBUS BHYTPEHHETO
u

Hapy>KHOT'O JJaBJICHUH

Brimonnenue u3
YCIIOBUS IPOYHOCTH
1 yCTOMYUBOCTH
pacueta
HEOOXOTUMBIX
TOJIIIUH CTEHOK
KopIyca
BEPTHKAILHOTO
amnmapara ¢
AIUTUITHYECKUM
JHUIIEM U pyOaikoit
Ha KOpIIyce.
Onpenenenue
pacdeTHBIX
napameTposB.
Onpenenenue
TOJIIIUHBI CTEHOK.
Onpenenenve
JIOTTYCKaeMBbIX
JIaBJICHUH.
Onpenenenue
LWIMHIPUYECKOU
o0eqaliki B YCIIOBHSIX
HUCTIBITAaHUH.

HIK-1.1; TIK-1.2;
1IK-1.3; TIK-3.1;
1IK-3.2; TIK-3.3.

Pacuer Ha
YCTOMUMBOCTD
Y3JI0B
arnmnapaTypsl

MPOYHOCTh U
DJIEMEHTOB U
XUMUYECKOMN

Pacuer
(nannesoro
COCIMHCHUA

Pacuér Ha
MPOYHOCTH U
TrepMETUIHOCTD
(hnaneBOrO
COCIMHCHUA
arnmapara.
Onpenenenue
pac4€THBIX
napameTposB.
Onpenenenve
KOHCTPYKTHUBHBIX
pa3mepoB
(hnanmeBoro
coenuuenus. Pacuér
ycuIni BO
(dnanmeBoM
COeTMHEHUH.
IIpoBepka npouHocTu

IIK-1.1; TIK-1.2;
IIK-1.3; TIK-3.1;
IIK-3.2; TIK-3.3.
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nu

TepPMETHIHOCTH
¢manTIeBOTO
COCIAMHEHUSL.
4 Kputnueckue CKOPOCTH WnsxeHepHbIi Brimonnenue IIK-1.1; T[IK-1.2;
BpAITAIOITIXCSI BAJIOB pacteT BaIoB pacyera Bana Ha | JJK-].3; [IK-3.1;
Ha MPOYHOCTB, BHOPOYCTOHYMBOCTE. | [7K-3 2: [TK-3.3.
3 JKECTKOCTb U OmnpeneneHne
BHOPOYCTOWIHNBOCTB. BIMSHHS  YHOPYTOCTH
OTIOp Baia.
Ion6op
BHOPOM3OIISAIINH.
5 AnmapaTel M 3aTBOpBI Annma Onpenenerue 1IK-1.1; TTK-1.2;
Y KPBIIIKA COCYZIOB TOJIIIMHBI CTeHKH | JTK-].3; [IK-3.1;
BBICOKOI'O JaBJICHUS BBICOKOTO JaBIICHUS ceprueckont Y | [7K-3.2: TTK-3.3.
IUIOCKOM KPBIIIKH, a
4 TaKXKe
CJ1a00BBIITYKIIOTO
JTHAIIA
cocyzaa BBICOKOTO
JIABJICHUSL.
7. Cooepotrcanue 1a00pamopHvIX 3aHAMUI
Y4eOHBIM IIIaHOM HE IpEaAyCMOTPECHO IIPOBCACHUC na6opaTopme 3aHATHHN MO
mucturuae b1.B.JIB.02.02 OcHOBBI pacueTa U KOHCTPYUPOBAHUS 000PYAOBAHUS.
8. Camocmoamenvnasn paboma daxanaspa

I‘D‘tl_)] Tembl, BHIHOCUMbIE é{a CAMOCTOATENLHYIO | ¢ dopma CP dopmupyemble

paodorty KOMITIETEHIIMH

1 Oco0sb1e TpeOOBaHMS, IPEABIBIIEMBIE K Iloozomoska k 3auemy,

TEXHOJIOTHYECKOMY 000PYIOBaHHIO /IS npakmuyecKoll IIK-1.1; TIK-1.2;
TIPOBENICHHUST XUMHUUECKUX U HEPTEXUMHIECKHX 16 | pabome, doxnaoy 1IK-1.3; TIK-3.1;
NPOIIECCOB. MeTaTNYECKHE M HEMETAIUTHIECKIE IIK-3.2; IIK-3.3.
MaTepualbl, X CPaBHUTEIbHBIC XapaKTePHCTHKH,

00J1aCTh IPUMEHEHHSI.

2 MeTtoauka cocTaBlIeHHs ypaBHEHUI paBHOBECHS Iloozomoska x 3auemy, TIK-1.1- TIK-1.2
3JIEMEHTOB 000JIOUKH BpalieHus. Brios npakmuueckoil | ry- 3’. TIK-3 1:
YpaBHCHHH MOMEHTHOU ¥ 0€3MOMEHTHOW TEOpHU 16 pabome, duckyccuu HK—3.2y' HK—3.3’
pacdera 000JI04€K ¥ IPUMEPHI NX IPAKTUIECKOTO il "~
WCIIOJIb30BAHMS B pacyeTax.

3 OCHOBBI pacyeTa BEPTHKAIBHBIX KOJOHHBIX Iloozomoska x 3auemy, | I[IK-1.1; I[TK-1.2;
annapaToB Ha JISHCTBHE BETPOBOM Harpy3KH. " npaxmuuecxoii | [TK-1.3; ITK-3.1;
OmnpeneneHne BETPOBOTO MOMEHTA. HpOFepKa pabome,  ewinoanenue | ITK-3.2; ITK-3.3.
KOpIIyca M OTOPHI HA IPOYHOCTH U YCTOWYNBOCTD. KOHMPOIBHOG PaGombl

4 dusnueckas CyUHOCTb KpPUTUYECKOH CKOpOCTH Iloozomoska x 3auemy, TIK-1.1- TIK-1.2
BpallleHHs BaJIOB, €€ BIHMSHIE HAa pabOTy MalluH. npakmuueckoil | - 3’_ TIK-3 1:
MeTopl aHATUTHYECKOTO U MPHOIMKEHHOTO 16 p abome HK—3.2y' HK—3.3’
pacdera KpUTHUECKOI CKOPOCTH BpAILCHUSI. B "~
[ToHsiTHE KECTKOTO M THOKOTO BaJIOB.

5 OCHOBHBIE NIPU3HAKK U XaPaKTEPUCTUKH aIlapaToB Ioozomoska k 3awemy, TIK-1.1- TIK-1.2-
BeIcokoro nasieHus (ABJ). Pacnpenenenue NpaKmuyecKotl TIK-1 3’. TIK-3 1:
HaNpsbKeHUH B UIMHApUYecKuX kopmycax ABJI. 17 pabome HK_3.2,. HK_3.3,

Jocrounctra u Hepocratku ABJl. MeTo bt
TOBBIIICHHS HECYIIEH CITOCOOHOCTH.
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9. Hcnonv3osanue peitmunzo6oil cucmemvl OUeHKU 3HAHUIL.

[Ipu oueHke pe3yJabTaTOB AESATEIbHOCTH CTYJCHTOB B pamMKax JIUCIUILIAHBI
b1.B./IB.02.02  «OcHOBbl ~pacueTa MW KOHCTPYMPOBAaHHS  OOOpYIOBAHMS
WCIIONIB3YETCSl PEUTHUHroBas cuctema. PeWThHroBas cucTeMa OIECHKM 3HAHUM
oOyyarommxcsi pa3paboraHa Ha OcCHOBe TpeOoBanmii «llomoxenus o OamabHO-
PEUTHHTOBOM CHCTEME OIIGHKH 3HAaHMK CTYyJACHTOB M OO0O€CTedYeHUs KauecTBa
y4eOHOTO MPOIECCay.

PeliTunroBas omneHka (¢opMupyeTrcs Ha  OCHOBaHMM  TEKYLIETO U
IIPOMEKYTOUYHOI'O KOHTPOJIsS. MakCHUMallbHOE U MUHUMAJIBHOE KOJIMYECTBO OasioB
[0 pa3IMYHBIM BHUJAM yuyeOHOW pabOThl MPUBOAUTCS B MOJOKEHUU O PEUTUHIOBOM
CUCTEME.

OneHka y4eOHON AEATENbHOCTH CTYJEHTAa OCYILECTBIISIETCS 1O BCEM BHJaM
paboT, MpeayCMOTPEHHBIX pabodeil mporpaMmMoll MO JIaHHOW JUCUUIUIMHE.
MaxkcumanpHblii  Oajyl  NMpPOCTaBISIETCS 32 KAYECTBEHHOE U CBOEBPEMEHHOE
BBITNIOJTHEHUE pa0O0T M TPEOOBAHUW K HUM, a TAKXKE IO BCEM BHJaM KOHTPOJIS 3HAHHMA
CTyZI€HTOB. B pe3ynpraTe MUHUMAaNIbHBIN TEKYIUH PEUTHHT cocTaBUT — 60 OaioB,
MaKCUMaJlbHBIA TEKYIIUN peUTUHT cocTaBUT — 100 O6aos.

OOwuii cymMMapHbIi PEUTHMHI NO AUCHUIUIMHE CKIIAJBIBACTCS U3 TEKYILEro
PEUTHHIAa U PEUTUHTA, ITOJYYEHHOT'O CTYI€HTOB B XOJ€ ITPOMEKYTOUYHOU aTTECTALUN
B (opme sK3aMeHa IO JIUCHUIUIMHE. Tekymuid pedTUHr ¢GopMmHpyeTcs B XOJe
ayJIMTOPHBIX 3aHATUN M CaMOCTOSITENIBHOW pabOThl U OTPAHUYUBAETCS AHANA30HOM
36 — 60 6amnoB. PelTUHT, BBICTABIAIOMINNCA CTYACHTY MO pe3yJbTaTaM 3K3aMEHa,
HaxoJuTcs B nuamna3one 24 — 40 6amos.

Pacuer Tekyniero peiTHHra BBIIIOJIHIETCS HA OCHOBE JaHHBIX, IPUBEICHHBIX B
tabsmue 9.1.

Tabnuua 9.1. Pacuer Tekymiero peTuHra

Haspanue Koi-BO OneHka 3a OJTHO CyMMapH. OLleHKa
MuHuM. ‘ Makcum. MuHuM. Makcum.
JEKLUS 7 1 7 7
(KOHCTIEKT)
[IpakTueckoe
3aHSTHUE 7 1 5 7 14
(BBIMOJTHEHUE
3aIaHUM)
Jloxnan 1 5 10 5 10
Juckyccust 2 3) 12 10 24
3ayeT 27 40
Bcero 60 100
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[Ipy wW3ydYeHUU JUCHMIUIMHBI MPEAyCMaTPUBAETCS BBIIIOJIHEHUE OJHOMU
KOHTPOJIbHOM paboThl, MOJArOTOBKM JBYX pedeparoB, JByX cobOeceloBaHMiA,
TECTUPOBAHUSA.

Takum 00pa3oM, TEKyIIMH PEUTHUHT CTyjAeHTa TIepe]; IPOMEXYTOUHOU
aTTeCTaIlMeH JTOJDKEH COCTaBUTH BEIMYHMHY, HAXOAAIIyIOCcs B auamazoHe 36 — 60
OaILIIoB.

[TpomexxyTounasi aTTecTarusi B opMe dK3aMeHa OICHUBACTCS YMCIIOM OaJljioB

ot 24 no0 40. B urore, cyMMapHbIii PEHTHHT 10 JUCHHUILUIMHE IOKEH COCTaBUTH OT
60 no 100 6ayuioB.

10. Ouenounvie cpeocmea 011 meKywiec0 KOHmMPONA Ychnegaemocmu,
RPOMEINHCYMOUHOIU Aammecmayuu no UMmo2am 0Ce0eHUs OUCUUNIUHDL

OneHouHbIE CpelncTBa I IPOBENECHMS TEKYLIEro KOHTPOJS YCIEBAEMOCTH,
IPOMEXKYTOUYHOM aTTeCTallMd OOy4YalIIMXCd M HUTOrOBOM (rOCyIapCTBEHHOU
UTOTOBOM) aTTecTallMi pa3pabaThIBalOTCS COMIacHO TmosiokeHutio o Ddonpax
OLICHOYHBIX CPEJCTB, PACCMATPUBAIOTCS KAK COCTaBHAs 4acThb paboyel MporpaMMbl
U 0(pOPMIISIFOTCS OTAEIIBHBIM IOKYMEHTOM.

11. Hnghopmayuonno-memoouueckoe obecneuenue OuCyunIuHbl
11.1 Ocnoenas rnumepamypa

[Ipn wn3ydyenun paucuumuinHEbl «OCHOBBI pacdyeTa W KOHCTPYMPOBAHHUS
000OpyIOBaHUA» B Kaue€CTBE OCHOBHBIX MCTOYHUKOB MH(OpPMAIMU PEKOMEHAYETCS

UCIIOJIb30BATh CIEAYIOLLYIO JIUTEPATYPY.

OcHOBHBbIEC HCTOYHMKH HHpOpPMALINH KoJ1-B0o 3K3.
Homrun B.II. HageXHOCTh TEXHHMYECKHX CHCTEM: 1
YueoHoe nocodue / JJonrun B.I1., Xapuenko A.O. -
M.: Byzosckuii yuebnuk. -M: HUL[ MHOPA-M,
2015. - 167 c. Pexxum nocryna: http://znanium.com/
catalog.php? bookinfo=503591 DbC «3nanunym»

OOecrieyeHne HAJEKHOCTH CI0KHBIX TEXHHYECKHX 1
CUCTEeM. [DNEeKTpOHHBIN pecypc] : yuebd. / A.H.
JlopoxoB [u ap.]. — Dnekrpon. man. — CIIO. :
Jlawb, 2016. — 352 c¢. — Pexum pocryna:
http://e.lanbook.com/book/86013, o mapo:ro.- OBC
«JIaHb»

13


http://e.lanbook.com/book/86013

11.2 /lonoanumensnan tumepamypa
B kadecTBe MOMOJHUTENBHBIX HCTOYHUKOB HH(POpPMAIMM PEKOMEHIYETCS

UCIIOJIB30BATh CJIEAYIOLIYIO JINTEPATYypy:

JlonosiHUTE IbHBbIE HCTOYHMKH HHpOpMaIUun KoJ-Bo 3K3.
1. TlonukapoB, WM.M. Pacuerhl MamuH wu 101
armapaToB XUMHAYECKUX MPOU3BOJICTB u

HedTerazonepepaboTKu (MMPUMEPHI U 3a/1aun): y4eo.
nocobue / W. U. Ilonukapos, C. U. [Tonukapos, C.
B. PaukoBckuii. - M.: Anbda-M, 2008. - 720 c.: ui.

Homymeno MO
2. IlonukapoB, M.M. Pacyersl MamuH u 201
anmnaparoB XUMHUYECKHUX IIPOU3BOJICTB u

HedTerazonepepabOTKH (MPUMEPHI U 3a7a4n): yueo.
nocoobue / .. ITonukapos, C.U. ITonukapos, C.B.
PaukoBckuii. - M.: Ansdpa-M, 2008. - 720 c.: wu.
Jonymeno MO

3. JlanmuHCcKkni, AA. OCHOBEI 10
KOHCTPYUPOBAaHHUS M  pacyeTa  XHUMHUYECKOM
anmapartypsl: cupaBoyHuK / A.A. Jlamuuckuii A.P.
TomuuHckuil. - 3-e uz., crep. - M.: Anbsnc, 2008. -
752 c.

4. Tlonukapo, . N. KoncTpyupoBaHue u 101
pacyeT 3JEMEHTOB XMMHYECKOTOo 0o0opyaoBaHus /
[Tonukapos U. 1., Xomenko A.A., C.H. Ilonukapos.
— Kazanb: KI'TY, 2011. - 1 smekTpoH. onT. IHCK
(CD-ROM).

5. 3akupoB, M.A. MamuHbsl W anmaparbl 40
HedTerazonepepaboTku. Yacte 2: MeTogUYECKHUE

ykazanust /| M.A. 3akupoB. — Hmwknexkamck: HXTU,
2017.— 16 c.

11.3 Dnexmponnsvie ucmounuku uHpopmayuu
[Ipy w3ydyenun pgucuuminHbl «OCHOBBI pacdyeTa U KOHCTPYHPOBAHMS
JIEMEHTOB ~ O0OPYIOBaHMS»  MPEAYCMOTPEHO  HUCIOJIB30BAHUE  DIIEKTPOHHBIX

WMCTOYHHUKOB WH(OpMAIUU:

denepanbublil mopran «Poccuiickoe odpazoBanue» http://www.edu.ru/

denepanbHbII LEHTP nH()OpPMaAITMOHHO- o0pa3oBaTeNbHbIX pecypcoB
http://fcior.edu.ru/
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http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Ffcior.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=6f9c7be092b1cfde8a4840b5791a197d&keyno=1

NudopmarmonHas cuctema «EquHOE OKHO T0CTyIa K 00pa30BaTeIbHBIM Pecypcamy
http://window.edu.ru/

http://elibrary.ru/ Kpymaeimmuii poccuiickuii ”HOOPMAIMOHHBIN TTOpTa B 00JaCTH
HAayKH, TEXHOJOTMH, MEUIIMHBI U 00pa30BaHus, CoAepXKaluii pedeparsl U MOJIHbIC
TeKCThI Oosiee 14 MJTH HaydHBIX cTaTell u myomukanuidi  http://elibrary.ru/

CorJiacoBaHo:

3aB. OTAEIOM /7?@; B.4. Tapacosa

1o OMOJIMOTEUHOMY
00CITyKUBaHUIO

12. Mamepuanvno-mexnuueckoe obecneueHue OUCUUNIUHBL (MOOY/IA).

1. Cneyuanusupoeannaa  npaKkmuueckux  OCHO8  pacuema U
Kkoncmpyuposanus 6 ayo. A-103, mmomanso 60,7 M?> Ha 29 MOCANOYHBIX MECT,
000pyIOBaHHBIX JICUCTBYIOIUMH 3JIEMEHTAMH TUIOBBIX Y3JIOB MAIllMH U alapaToB
JUTSL IPOBEJICHUS UX UCCIIEIOBAHUA U pacuera, a TakKe MakeTaMu M 00pa3laMu JJis
HaIJISITHOTO U3YyYE€HUSI OCHOBHBIX AJIEMEHTOB 000PY/I0BaHUS U MAIIIVH:

VYcraHoBKa [ UCCIENOBAHMS HANpPSOKEHHS] B CTEHKaX TOHKOCTEHHBIX
IUJTUHIPOB — | MIT., yCTAHOBKA JJI UCCIEAOBAHUS HAMPSHKEHUS B IIUIMHIPUYCCKUX
TOJICTOCTEHHBIX COCyJaX, paloTaroluxX MOJ BHYTPEHHUM JaBlieHMeM — | 1T,
YCTAHOBKA JJIsI HCCleNOBaHUsA (JIaHIEBBIX COEAMHEHUM — 1 mIT., yCTaHOBKa
UCCIICIOBAHUSl HANPSKEHUM B IUIOCKUX W KOHUYECKUX JHUILNAX, HarpyKEHHBIX
BHYTPEHHHUM JaBJieHHWeM — | IIT., yCTAaHOBKAa JIsl MCCIEIOBAHUSI HAMpSOKEHUU B
JTHUIIAX DJUIMOTHYECKON © cdepudeckoil ¢GopMbl HarpyXeHHBIX BHYTPEHHUM
JaBJieHUEM — | IIT., yCTaHOBKA JIJIsI MUCCJIEIOBAHUS KPUTUUECKUX CKOPOCTEH Baja C
JIBYMsI M TpeMsl JucKkamMu — 1 .

2. Ayoumopusa A-112 nnomanso 61,6 M? Ha 21 mocajouHbIX MecTa, I
MPOBEICHUS JICKIIMOHHBIX 3aHSATUNA ¢ KOMIUIEKTOM JEMOHCTPAIIMOHHOTO MaTepuaa:
OBepxaa-tipoektop — 1 mir.; Pynonnsiii HactenHsld dkpan 1 mr.; HoytOyk ¢
POEKTOPOM; TOKapHO-BUHTOPE3HBIN CTAHOK.

3. Kaounem A-111 mmomansio 19,1 mM° Ha 4 mocamo4yHBIX MeCTa s
CaMOCTOSITEIbHON PabOTHI CTYJIEHTOB C DJIEKTPOHHBIM 000PYI0BAHUEM:

1. KomneroTep, mOAKIIOUYECHHBIN K ceTh IHTEepHET;

2. Tlporpammuoe obGecneuenue: Windows XP; Microsoft Office 2007
AntuBupyc Kacnepckoro.

2

13. Oopazosamenvuvle mexnonozuu

VY nenbHBIN BeC 3aHATUN, TPOBOJIUMBIX B MHTEPAKTUBHBIX (hOpMax, COCTABIISIET
JUTSL OYHO-3204HOU (POpMBI 00yUeHHUs — 6 4acoB.

OcHOBHBIE HTHTEPAKTUBHBIE (DOPMBI IPOBECHUS YICOHBIX 3aHATHIA:
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* IUCKYCCHS;

* TOKJIaJ;

* U3y4YCHUE U 3aKPEIUICHUE HOBOTO MaTepuaia Ha MHTEPAKTUBHOM JICKIIUU
(exnusi-6ecena, JIEKIUS — TUCKYCCHs, JIEKIUS ¢ pa300pOM KOHKPETHBIX CUTYyaIUH.
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