MIHICTEPCTBO OCBITU I HAYKM YKPAIHU
Opecpkuii iep>kaBHUN €KOJIOTIYHUHN YHIBEPCUTET

3ATBEP/PKEHO

Ha 3aCiJlaHHI TPYIU 3a0e3MeUCHHS
CIEIiaJTbHOCTI

Bim « 31 » cepmas 2020 poky
nporokon Ne _1

TomoBa rpynm [laxip3anosa JX.P.

V3TOJKEHO

Jexan (qupexTop)
['11poMeTEe0pOTOriYHOrO 1HCTUTYTY

OBuapyk B.A.
(Ha3Ba (paxynbTETy, MPi3BHIIE, 1HILIATH 2

CUHJNJIABYC

HaBYaJIbHOI JUCITUTLIIHI
BJIC08 /Ilunamika pyc10BHX NOTOKIB i pyc/1oBi mpomecu

(Ha3Ba HABYATIBHOT JUCLIUTLIIHN)

103 Hayku npo 3emutto

(mudp Ta Ha3Ba CHELiaATBHOCTI)

OIIII I'iaposnorist 1 KOMIIJIEKCHE BUKOPUCTAHHSI BOJIHUX PECYPCIB

(Ha3Ba OCBITHBOT ITPOTPAMH)

Marictp Jlenna
(piBeHb BUIOT OCBITH) (opma HaBuaHH:)
1 2 4/120 Iciut
(pik HaBUaHH:) (cemecTp HaBUaHHS) (xinbkicTb kpenutiB CKTC/roanH) (bopma KOHTpOIIIO)

I'aposnorii cymri

(xadenpa)

Oneca, 2020 p.



Astopu:  Cepra [.LM., noueHT kad.BHI0] Ta MPUKIATHOI MaTEMaTUKH, KaH[. (i3.-
MarT.HayK, JOLL.

(mpi3BuLLe, 1HINIAIH, TOCATa, HAYKOBUH CTYIIHb, BUCHA 3BAHHS)

(pi3BHILe, IHINIANY, TT0CA/1a, HAYKOBHUH CTYIIiHb, BUCHA 3BAHHS)

[Torouna penakiiis po3risiHyTa Ha 3aciganHi kageapu [igpomorii cymri Big « 27 »
CEepIHs 2020__ poky, npotokoa Ne _ 1

Buxknanaui: Jlekmiiini 3ansatts: Cepra [.M., noreHT kad.BUIOT Ta TPUKIIAIHOT Ma-
TeMaTHKH, KaH[. Gi3.- MaT.HayK, JOII.

(BMI HAaBYAJBHOTO 3aHATTS: MPI3BHLIE, 1HILIANU, 10CAAa, HAYKOBHH CTYIiHb, BUCHA 3BAHHS)

[TpaxTuuni 3anatta: Cepra [.M., goueHT xad.BUIIOI Ta TPUKIATHOI Ma-
TeMaTuKH, KaHJ. $i3.- MaT.HayK, JOII.

(BI/II[ HaBYaJIbHOI'O 3aHATTA: HNPI3BUILEC, 1HII1AaIM, ITocCaa, HayKOBI/Iﬁ CTyIl1Hb, BUCHA 3BaHH5{)

[Tepenik monepenHix peaakiiii

JlaTa HaOyTTS

[Tpi3BuIa Ta 1HIIIAJIH aBTOPIB aTta, Ne mpoTOKOJI )
b m 1t p Hara, p y YUHHOCTI




1. OMMUC HABYAJIbHOI JUCHUILIIHU

MerTta

MeTa BUBUYEHHSI HABYAJIbHOI AUCIUILIIHU - (POPMYBaHHS y Mari-
CTpiB CUCTEMATHMYHUX 3HAHb B rajy3i 3arajlbHUX 3aKOHOMIPHOC-
Tel PYCIOBUX MOTOKIB Ta PYCIOBUX MPOIECIB MPHU iX B3aEMOIi
Ta X MPOrHO3YBAaHHS.

KomMmriereHTHICTD

[TKO08. OnanyBaHHS METOMIB PO3paxyHKy (popMyBaHHS pycio-
BUX TIPOIIECIB Y B3a€MOJII 3 PYCIIOBUMH ITOTOKAMHU, BU3HAYCHHS
pycioBux aedopMaliii Mpyu BHUKOPHCTAHHI Cy4aCHHUX METOJIIB
CIIOCTEPEIKEHb.

Pesynbrar
HaBYaHHS

P10. BuxopucTtoByBaTH METOAM OaraTOBUMIPHOTO BUPIIICHHS
CKJIQJIHUX TIpoOJIeM 3 ypaxyBaHHSIM MEXaHI3My IOTOKY Ta pyc-
JIOBUX TPOIECIB MPH MPOEKTYBaHHI 1 OYAIBHUIITBI P13HUX T1JIPO-
TEXHIYHUX CIIOPYH, 3aCTOCYBaHHS CYYacHHX METOJIIB CIIOCTe-
peXeHb P BU3HAYEHH] PYCIOBUX Jedopmarltiil.

ba3oBi 3HaHHS

1. MeTOM JOCHI/DKEHb PYCJIOBHX MPOLECIB, iX TEOPETUUHUMN
aHayi3, METOJU MPUPOJHUX BUIITYKYBaHb, (HI3UYHOTO Ta MarTe-
MaTHYHOTO MOJICTTIOBAHHS;

3aKOHOMIPHOCTI pyXy MOTOKY 10 IPYHTOBUM pycCiiaM;
TIAPABIIYHUN OMIp MO AOBXKHUHI PUPOJIHOTO PyCa;
B3a€EMO/Iis pyclia Ta 3aIljIaBy;

HAHOCH Ta X OCHOBHI XapaKTePUCTHKH,

TPaHCTIOPTYIOYa CIIPOMOXKHICTh TIOTOKY;

PYCIJIOBI IIPOIIECH Ta iX THITI3AIlis;

THUITI3aIlis PIYKOBUX 3aIlIaB,;

MPUHITUIN IPOTHO31B PYCIOBOTO MPOIIECY.

ba3oBi BMiHHS

. OLIIHIOBATH PYCJIOBI MPOIIECH, 110 BiI0yBAIOTHCS,

JOTPUMYBATUCS TPUHIIMITIB PO3MIMIEHHS 1H)XKEHEPHUX CIIOPY/T
Ha Oeperax Ta B pycjax pidok Jyis iX e()eKTUBHOTO BUKOPUCTaH-
HS,

3. BUKOHYBATH TUITI3AIIII0 1 CXEMATUYHY KJIacU(piKallifo.

N PO ®ND oA WN

ba3oBi HaBUYKH

BuxopuctoByBaTr MeToM 0araTOBUMIPHOTO BUPIIICHHS CKIa-
HUX MPOOJIEM 3 YpaxXyBaHHIM MEXaHi3My IMOTOKY Ta PyCIIOBUX
MPOLIECIB MPU MPOECKTYBaHHI 1 OyIIBHUIITBI PI3HUX T1IPOTEXHIY-

HUX CIIOPY/I.

[ToB’sa3aHi Hemae

cuiiadycu

[Tonepenus ["apoximist pidoK 1 BOJOWM YKpaiHu

IUCHAILIIHA

HacrynHa CydvacHi MaTeMaTU4HI MOJIETIi B TIIPOJIOTTYHHUX PO3PAXYHKAX Ta
JTUCITUTITIHA MPOTHO3aX

KinpkicTh roquH | JEKIUl: 30 rox

npakTu4aHi 3aHITTs: 30 roj
1abopaTopHI 3aHATTS: -
CEMIHAPCHKI 3aHATTS: -




caMOCTIiHa poOoTa cTyeHTiB: 60 roj




2. IPOT'PAMA HABYAJIBHOI JUCHUILJITHA

2.1. JlekuiitHi Moy

Kox

Ha3Ba po3niniB Ta TeMm

KinpkicTs roquu

ayJIUTOPHI

CPC

3M-JI1

JlnHaMika pycJIOBHX MOTOKIB: pe:KUM Tedil, myJbcais,
ocepeHeHHUIl MOTIK, MonepevyHa MUPKYJISLisi, IOTOKHA B Py-
¢J1ax 3 3aIIaBaMM

Tema 1. Berym.

[TonsTTs “pycnoBuii mpouec” Ta oro pyxoma cuia. Ictopis
PO3BUTKY HayKku. B3aemosis noToky Ta pycia.

Tema 2. I'inpomexaniunmii aHaji3 TypOyJIeHTHOTO PyCJIOBO-
ro NOTOKY.

Pexxumu pyxy pinnHu y piukax i kaHanax. Po3paxyHok mapa-
METpIB MOTOKIB JIaMiHapHOTO pexkumy. Crcrema piBHSHb Tipo-
MEXaHIKH YIS OIHCY PYXy TypOYJICHTHOTO PYCIIOBOTO IMOTOKY. Ki-
HEeMaTH4Ha CTPYKTYypa TypOyJIeHTHOIO pycaoBOro MoToky. Po3moain
HIBUIKOCTEH TI0 TJIMOWHI ITOTOKY. Y Cepe/THEHI 1 Ty IbCaIliiiHi IITBU/I-
KOCTI.

Tema 3. Habsmm:xeHi Teopii TypOyJIeHTHOCTI.

Teopisa TypOynenTHocTi Konmoroposa-O6yxoBa. di3uuHa Ta
eHepreTuvHa KoHuenii reopii. CTpykTypHa QyHKIist TypOyIe-
HTHOCTI. 3aKOH /1BOX TpeTHH. CriekTpanabHa QyHKILis TypOyieH-
THOCTI . 3aKOH MiHYC IT’SITH TpeTuH. [lucumnanis eneprii 3a cre-
KTPAJIbHOIO (DYHKIIIEIO.

Tema 4. Teuii Ha BUTHHI pycJa.

[Tonepeuna wupkymsmis. Jocmigun A.JlocieBcekoro. Merton
yIIpaBIIiHHS TOMEPEeYHOI0 upKysiero M.B.IToranosa.

Tema S. Iloroxu B pyciax 3 3amjiaBaMu.

B3aemonis pycna ta 3amiasu. @i3uka nporecy. Tumizaiis mpo-
IIECiB B3a€MO/IIH PYCIIOBOTO Ta 3aIlJIaBHOTO MOTOKIB. Bruus 3a-
TUTAaBHOTO MTOTOKY Ha BUTPATH BOJIU Ta CEPEIHIO MIBUIKICTh PY-
CJIOBOT0. BIUIMB pycliOBOro NOTOKY Ha MPOMYCKHY CITPOMOK-
HICTb, OIIp Ta MIBUAKOCTI MOJIS 3aMJIaBHOTO MOTOKY.

Hanocu, knacugikanisi, rpaHyJJOMeTPpUYHUI CKJIal, riapa-
BJIiYHA KpynHicTh. Pyxomi HaHocu. IlacMoBuii pexum me-
peMillleHHs HaHOCIiB. 3aBHCJIi HAHOCH.

Tema 6. Hanocn.

OCHOBHI XapaKTEepUCTHKH PYCIOBHUX IPYHTIB Ta HaHociB. ['pa-
HYJIOMETpUYHUN ckiia] HaHociB. PiBHsHHA LlTenbepra. ['npa-
BJIIUHI XapaKTepUCTUKHU PIUKOBUX I'PYHTIB Ta HaHOCIB. ['impas-
miyHa KpynHicTh.  3akoH Crokca. Knacudikarlis HaHOCIB.
HIBuAKICT 3CYyBY Ta 3pHUBY 3€pEH Ha JHI MOTOKY. YMOBH CTiH-
KocTi 3epeH Ha gHl. OmipHa Ta migiiomHa cwim. [lowyaTtkoBa
MIBUJIKICTh 3CYBY 4acTUHKHU. 3akoH Epi. 3’530k MiX TigpaBii-
YHOIO KPYIHICTIO Ta KPUTUYHOIO IIBUAKICTIO 3CYBY.

Tema 7. Pyxomi HaHOCH.

KinemaTtuka HaHOCIB B IpuI0HHOMY Imapi. TpaHcmopTyroua
CIPOMO’XKHICTh MOTOKY. BUTpaTu pyXoMuUX 10 THY HAaHOCIB.




BruuB pizHUX mapaMeTpiB MOTOKY Ta pyciia Ha TPAHCTIOPTYIOUY
CIPOMOXKHICTH TIOTOKY.

Tema 8. [lacmoBHii peskuM nepeMilleHH HAHOCIB.
Knacudikamis moaHux macM. Po3paxyHOK €JeMEHTIB JOHHUX
nacM. Po3paxyHOK BUTpaT HaHOCIB MpH MEpEMillleHHI JOHHUX
nacm.

Tema 9. 3aBucJii HaHOCH.

HudysiitHa Teopis pyxy 3aBuciaux HaHociB. OCHOBHI MOJIOKEH-
HS CTPYKTYPHOI Teopii pyXy HaHOCIB.

ITiaroroBka no MKP

3M-JI2

PycJaioBi npouecu, pakropu Ta 3akoHomipHocri. Kpurepii
criiikocTi pyces Ta ix kjiacudikanisi 3a yMoBaMu cTiliKocCTi.
OcHoBHI nos10keHHs rigpomopdoJioriynoi Teopii: ledop-
Mailii pyceJi Ta ix 3B’f1I30K 3 TPAHCIOPTOM HaHOCIB. /{luHami-
YyHa piB-HOBara pycJua. Tunmizaunisa pyciaosoro npouecy JAI'L

Tema 10. Pycaosi npouecu ta ix tumizanis. ®akropu pycio-
BOTO TIPOIlECy. 3arajbHI 3aKOHOMIPHOCTI PYCIIOBUX IPOIIECIB.
MeToau BHUBUYEHHS pPyclOBUX mHpoleciB. DopMyBaHHS pycen
pidok 3a BenmmkanoBum. Kpurepiii criiikocti Jloxtina. Kpure-
piit I'pimanina. Knacudikaiis piuok 3a ymMOBaMH CTiHKOCTI
(Jloxtina, BenukanoBa, Antynina). OOMEXEHICTh MPHPOTHUX
MOXKJIUBUX KOMIUIEKCIB. ['impomopdonoriuni piBHsHHA Benu-
KaHoBa. MiHIMyM JTUCHIIAIlT €HepTii.

Tema 11. OcHoBHI M0J10:KeHHs1 TiapoMopgdoJioriyHoi Teopil
PYCJIOBOIO Mporecy.

3BOpOTHI Ta HE3BOpOTHI jAedopmariii. 38’5130k aedopmariii 3
TpPaHCIIOPTOM HaHociB. J[mHaMiyHa piBHOBara pycia. Crpomo-
JKHICTh IPUPOJHUX TIOTOKIB 10 camoperymoBaHHs. CTpyKTypHi
pPIBHI Ta XapaKTEpUCTHKU pycioBux ¢dopm. Pycrodopmyroua
BUTpATA.

Tema 12. Tunizauis pycaosoro npouecy JAI'T.
CrtpiukoBomacMoBUil Ta OOKOBHKOBHM THIH; OOMEXEHE, BiJIb-
He, Ta He3aBepIlleHe MEaHJpYyBaHHs; 3aIUlaBHA Ta pyclioBa Oa-
raTOpPYKaBHICTb.

Tema 13. KinbkicHi xapakrepucTuku (BHUMIPHHUKH) THIIB
PYCJIOBHUX MPOLECIB.

Tunizanisa piuxkoBux 3amiaas. Pyciosi nedpopmanii npupoani
Ta NOB’s13aHi 3 AisIbHICTIO JTroauHM. [Iporuo3u pyciaosoro
npouecy Ta ix kaacudikanisa. Knacudikauis inxxkenepuux
CIIOPY/J Ta NPUHIMIIM iX PO3MillCHHS.

Tema 14. Tunizauisi piukoBHUX 3aMJ1aB.

3amnaBu OOKOBUKOBOIO THITY, MaHJIPYBaHHA Ta OaraTopykaBHi
pycuna (octpoBHi). J{aBHi 3a1iaBy, iX TUIIU Ta TOXOIKEHHS.
Tema 15. Pycaosi aegopmamii.

He3sBopoTHi Ta 3BOpoTHi (3HaKomepeMiHHi) nedopmariii pycen.
Hedopwmariii pycen mpupoaHi Ta MOB’sA3aH1 3 TISUTbHICTIO JIFOTH-
HU. PycnoBi nedopmaiiii, sSiKi BUKIMKaHI CIOPYAaMH: BEPXHIX




Ta HIWKHIX 0’ edax riapoBy3miB. 3aMyJIeHHs BOIOCXOBHIIL. Mic-
LIEBUH Ta 3arajlbHUN PO3MHUB HIKHBOTO 0’edy. Po3mMuB aHa 6i-
JIS CTIOPYI.
Tema 16. OCHOBHI NPUHIIUIIYU MPOTHO3iB PYCJI0BOIr0 NMpoIe-
cy.
Knacudikanis iHkeHepHHX CIIOPY/I 32 XapaKTepoM. [X B3aeMo-
nii 3 pyciioBuM mnporiecom. Kiacudikartiisi pycaoBUX MpOrHO3iB
Ta MPOTHO3YEMHUX €JIEMEHTIB PYCIOBHX mpoueciB. [IpuHmmm
PO3MIIIIEHHS IH)KEHEPHUX CIIOpY]T Ha Oeperax Ta B pyciax pi-
YOK.

ITinroroBka no MKP

Pazowm:

30

25

Koncynpramii: Cepra Inra MukonaiBHa, , uetBep, 3-4 mapa, aym.403.

2.2. IlpakTiaHi MOy

KinekicTs rogua

Kox Ha3zBa moayns ta Tem ayuropii | CPC
3M-I11 | pakruune 3aBaannsa Nel. Po3paxyHok po3noginy mBHIKo-
CTi MOTOKY 10 BEPTHKAJI.
2 1
1. TeopeTnuHa yacTHHA. 2 1
2. Po3paxyHku Ta moOy0Ba emtop MBHIKOCTI. 3 2
3. Po3paxyHku npo¢iist ocepeiHeHUX MBUIKOCTEH 3a hopmy-
namu bazena, Kapaymesa. 2 1
4. Po3paxyHKH IIBUIKOCTEH 3a CTEIIEHHOO Ta JIOTapi(pMUUHOIO
3AJIEKHOCTSMHU. 1 1
5. AHani3 pe3ynbTaTiB
3M-I12 | IpakTuune 3aBaanus Ne2. Po3paxyHOK TPaHCHOPTYHOUOi
CIIPOMOKHOCTI MOTOKY. Besimunnu nedopmanii.
1. Po3paxyHOK BUTpaT TATHEHUX HaHOCIB. Po3paxyHKoBi (hop- 2 1
MYJIH.
2. 3aBIaHHA Ta NPUKIJIAJ PO3PaxXyHKY. 2
3. AHai3 pe3ynbTaTiB. 6 3
4. Po3paxyHok Jedopmarii JHa pycra. 2 1
5. BuzHauuTH MYTHICTH B3MUBY, HaMUBY. Bu3HauuTu msuji- 4 2
KICTh PO3MHUBY Ta HAMUBY.
6. AHaJi3 pe3ynbTaTiB Ta CKJIaJaHHA IUIaHy 30H HAMUBY Ta po- 4 2
3MUBY
Ieniur 20
Pazom: 30 35

Koncynpramii: Cepra Inra MukonaiBua, yersep, 3-4 napa, aya.403.




2.3. CamocrTiiiHa po0oTa CTyIecHTa Ta KOHTPOJIbHI 3aX0I1

Kon : KinpkicThb Crtpok
3aBaanHs Ha CPC Ta KOHTpPOJIBbHI 3aX011
MOTYJIS TOJIMH | MPOBEACHHS
3M-JI1| e IlinroroBka g0 JEKIIMHUX 3aHATH 9 6
» Konrponpawii 3axin (Korrponbpaa podoTa Nel) 5
(“0606 51310611 ")
3M-II1| e IligroTOoBKa 10 MPAaKTHYHUX 3aHATH (Y CHE 6 1-9
onuTyBaHHA) (‘0006 s3K06U1L")
3M-JI12 | e IlinroroBka 10 JIEKIIHHUX 3aHATH 7 15
 Konrponbuuii 3axin (Konrponbaa podoTa Ne2) 4
(“06086 s13x06U1L ")
3M-I12| e IligroToBKa /10 MPAKTHYHUX 3aHATH (Y CHE 9 10-15
onutyBaHH:) (0006 s13K06ull ")
[TigroToBKa 10 icuTy 20
Pazowm: 60

MGTOIII/IKEI IIPOBCACHH: Ta OHiHIOBaHHH KOHTPOJIbBHHUX 3aXOI[iB.

Ha ominky nBox TeopetnyHux moayiiB 3M-JI1, 3M-JI2 ta 1BOX MpaKkTUYHUX —
3M-I11, 3M-I12 BinBoauThes 60 OamiB. ITo 15 GaniB Ha KOXKEH TEOPETUUHUN MOJTYJIb,
10 6aiiB — Ha mpakTUyHU Moayib 3M-I11, 20 6aniB Ha 3M-I12.

1.Metoauka npoBe/ieHHsT Ta OI[IHIOBaHHS BUKOHAHHS KOHTPOJBHOTO 3axoay 3M-
JI1. Ha camocriitny po6oty 3M-JI1 BinBoguThest 14 rogun. Bchoro Ha oIiHKY TeCTO-
BO1 KOHTPOJbHO1 pobotu 3M-JI1 BigBoauThCs 15 Oais.

2. MeToauka TIpOBEICHHSI Ta OIIHIOBAHHS KOHTPOJIbHOTO 3axony 3M-JI2. Ha ca-
MocCTiitHYy po6oty 3M-JI2 BinBoauThcss 16 roauH. Bchoro Ha OIiHKY TECTOBOI KOHT-
posbHO1 pobotn 3M-JI2 BinBoguThCs 15 Oamis.

3. [To koxuHOMY 3M-JI KOHTpOIBHA poOOTa CKITagaeThes 13 30 TECTOBUX MUTAHb 3a
TeMaMH 3MICTOBHOTO MOy sl. KoxeH TecT y KOHTpOJbHIN poOoTi omiHoeThes B 0,5
OatiB. 3arajibHa OIlIHKA MiIPAXOBYETHCA 32 BIPHUMU BiTIOBIISIMHU.

4. Meronuka MpoBEACHHS Ta OILIHIOBAHHS MMOBHOTH 3aCBOEHHS Marepiany 3M-I11
ta 3M-I12, monsirae B yCHOMY ONMUTYBaHHI CTYJICHTIB Ta OI[IHIOBAaHHI BUKOHAHHS
npakTiyHuX 3aBaaHb Nel ta Ne2. Ha oriHKy yCHOro OonuTyBaHHSI MPAKTHYHUX MO-
JyJIiB BigBoAUTHCA 2 Ta 5 6aniB, BiamosiaHo s 3111 1 3112. 3a mpaBuiibHE BUKOHAH-
Hs1 TpakTUyHOTrOo 3aBnanusg Nel — 8 GamiB, Ne2 — 15 Gauis.

KpuTepii ominku Biamosijgen € Takumu (y BiICOTKAX BiJ MAaKCUMaJIbHO MOKIIH-
BUX):

1) BiamoBil € TOBHUMU Ta npaBuwiibHUMH — 100%;

2) BIATNOBI/II € IPAaBUJILHUMHU, ajie He TOBHUMU — (4%);

3) BIZMOBI/II HE 3aBXK/IU € IPABMIHHUMU Ta TOBHUME — 60%0;

4) BiAnoBial HE TpaBUibHI 200 BiacyTHI — 0%.



5. IloTouHuit KOHTPOAb POOOTH CTYACHTA Yy BUTJISAAI KOHTPOJBHHUX POOIT 3aHO-
CUTBHCSl Y 1HTErpaJibHY BIJIOMICTB 1 cCyma OalliB, sIKy OTpUMaB CTYJICHT 3a BCiMa 3MicC-
TOBHUMH MOAYJISIMH ()OPMYIOTh KiTbKICHY OLIIHKY.

6. CTyZIeHT BBaXKA€ThHCS JOMYIIEHUM JI0 ICIIUTY, SIKIIO BiH BUKOHAB BC1 BUJU PO-
01T, mepeadaveHi ciL1adycoM JHUCITUILIIHY 1 HaOpaB 3a MOAYJIBHOK CUCTEMOIO CyMY
OaJtiB 3a MPAKTUYHY YAaCTUHY JUCHUILIIHU He MeHIIe 50% BiJl MaKCUMaIbHO MOYKIIH-
Boi (15 GaiiB).

CrynenTu, Kl Ha MEPIIMA J€Hb €K3aMEHAIIWHOI cecii MaloTh 3a00prOBaHICTh 3
OPAaKTUYHOI YAaCTUHU KypCy, HE JTOMYCKalOThCA JI0 TiJCYMKOBOTO CEMECTPOBOIO
KOHTPOJIIO 10 MOMEHTY JIIKBiAaMil 11i€i 3a6oproBanocTi. JIikBifaiis 3a00proBaHoCTI 3
OPAaKTUYHOT YaCTHHH KYpPCY 3A1MCHIOETHCA 3a rpadikoM, KU CKIAJAa€ThCs BUKIA-
nadamu Kadenpu, 3aTBepKY€EThCs 11 3aBiIyBaueM Ta OMPUITIOTHIOETHCS JJIS CTYACH-
TiB Ha OCTaHHIH AeHb cemecTpy. CTyAeHTH, K1 HA MPOTA31 €K3aMeHalllHoi cecil Ji-
KBIyBaJId 3a00pPrOBaHICTh 3 MPAKTUYHOI YaCTUHU JUCHUMIUIIHU: 0 JTHS €K3aMeHy -
JOMYCKAIOThCA BUKJIQJauyeM JI0 ICHHTY; MICTS JHS €K3aMEHY - CKJIaJaloTh MUCHMO-
BH ICITUT I10 TECTOBUX 3aBJaHHSAX, 10 po3po0JIeH] Ha Kadeapi.

7. KontponpHa poboTa Ha icnuTi ckiaagaeThes 13 40 TecTOBUMX MHUTaHb 3a BCiMma
teMamu. Ex3amenariiina podota omiHioeTbcsi MmakcumyM y 100 GaniB, KOkKeH TeCT y
KOHTPOJIbHINA pOOOTI OIIHIOETHCA B 2,5 Oana. 3arajibHa OIIHKA MiJPaXxOBYEThCA 32
BIPHHMHU BIJITOBIISMU.

[limcymMKoBa OILIIHKAa BHUCTaBIISIETHCS SIK CEpEHS cyMma OaiiB MiJICYMKOBOIO KOHT-
POJIIO 1 ICTIUTY.



3. PEKOMEHJAIIII 10 CAMOCTINHOI POBOTH CTYJEHTIB
3.1. Moayns 3M-JI1.

3.1.1. 3BepHyTH yBary Ha Taki TeMaTHU4HI IUTAHHS Y MOIYI.

- Pexxumu pyxy pinvHHM y piukax i kaHanax. Po3paxyHoOK mapameTpiB MOTOKIB JIaMiHAPHOTO
pexxumy. Cucrema piBHSHb T1IPOMEXaHIKU JUIS OTUCY PYXY TYPOYJICHTHOTO PyciaoBoro notoky. Kinema-
THYHA CTPYKTYpa TypOYyJIEHTHOIO PYCJIOBOrO MOTOKY. Po3nonin mBuakocTeit mo rimmbuHi notoky. [lome-
peuHa mupKyIsisa. Bzaemois pycna ta 3amnaBu. ®izuka npomecy. Tumizalist mporeciB B3aeMo i
PYCIIOBOTO Ta 3aIUTABHOTO MOTOKIB. BIUIMB 3araBHOTO MOTOKY Ha BUTPATH BOJU Ta CEPEIIHIO HIBH-
JIKICTh PYCJIOBOTO. BIUIMB pycioBOTr0 MOTOKY Ha MPOIMYCKHY CHPOMOXKHICTB, OMIp Ta IIBUIAKOCTI
OJIS1 3aIJIABHOTO TIOTOKY.
- OCHOBHI XapaKkTEPUCTUKU PYCIOBUX IPYHTIB Ta HaHOCIB. KiHemMaTHka HaHOCIB B MPUJIOH-

nacM. BB pi3HUX mapamMeTpiB MOTOKY Ta pyciia Ha TPAHCIOPTYIOUY CIIPOMOXKHICTh ITOTOKY.

3.1.2. IlutanHa 111 caMONepeBIpKU

Ne 3AIIUTAHHSA JITEPATYPA
3/m
3M-JI1

1. | Ilpeamer i 3amavi IUCHUIUTIHM, il TPAKTUYHA CIPSIMOBAHICTb. [1] c.8-12

2. | Icropis po3BUTKY HayKH. [2] c.8-12

3. | lloHATTS «pycnoBHil mpoiecy», HOro CyTh 1 pylliiiHa cuia. [2] e.11-12,81-
(6a3oBi pe3yJibTaTH HABYAHHSI) 92,93-109,111-
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4, | IloHATTS HAMOLIBII JOCKOHANOT 13 CAMOPETYIIIOI0UNX cUcTeM Heopraniuno- | [1] ¢.15-18,25
r'0 CBITY.

5. | OCHOBHI METOIH JOCTiKEHb. [1] ¢.17-18
(6a30Bi pe3yJbTaTH HABYAHHS)

6. | UaHHUKH PYCIIOBOTO MPOIIECY. [2] c.18-21
(6a30Bi pe3yJbTaTH HABYAHHS)

7. | 3arayibHi 3aKOHOMIPHOCTI PYCIIOBOTO IPOIIECY. [3] c.21-22
(6a30Bi pe3yJbTaTH HABYAHHS)

8. | Pexumu pyxy piauHu Ta iX KpuTepii. [2] ¢.22-23
BractTuBOCTI TYpOYIEHTHOTO PYXYy. [2] ¢.23-25

10. | [lynbcarrist MBUIKOCTEH B 3aralbHOMY BHITJIKY. [1] c.26-28

11. | Cnektp TypOyJaeHTHHX 30ypEHb. [2] ¢.27,123-
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12. | IaTeHCHBHICTH TypOYJIEHTHOCTI. [2] c.27-28

13. | TIoHATTS «TUHAMIYHA TBUIAKICTHY. [1] c.28-31
(6a30Bi pe3yJibTATH HABYAHHSI)

14. | Po3moin mBHAKOCTEH 3 TAHOWHOO MOTOKY. [1] ¢.31-36
(6a30Bi pe3yJibTATH HABYAHHSI)

15. | KinemaTnuHa cTpyKTypa TypOYJIEHTHHX PYCIOBHUX ITOTOKIB. [1] ¢.36-42

16. | Teopis TypOynenTHoro nepenecenss Llminra i Kennepa. [1] c.42-44

17. | llepenecenns xinpkocteit pyxy (teopist JI. [Iparnrns i T. Kapmana). [1] c.44-48

18. | Cytb Teopii TypOynenTHocTi Kommoroposa — O0yxoBa. [1] ¢.49-50




19. | ®i3uuHa Ta eHepreTUyHa KOHLEIIIs Teopii TypOyIeHTHOCTI. [1] e.51
20. | 3akon aBox TpetuH Kommoroposa — O0yxoBa. [2] ¢.15-18
21. | Jucunarist eHeprii TypOyJEHTHOCTI Yepe3 CTPYKTYPHY (QYHKIIIIO. [4] C. 252-253,
[8]C. 25-27
22. | CnekrpanbHa QyHKIIiSA TYpOyICHTHOCTI. [2] C.295-311,
[8] C.54-55
23. | 3akon Minyc i’ stu TpetuH Kommoroposa — O0yxoBa. [1]C. 262-275
24. | Jucunanis eneprii TypOyJIeHTHOCTI 4epe3 CIIEKTPaIbHY (YHKIIIIO. [1] C.132-135,
[7] C. 141-143
25. | Po3monin ocepeHeHUX MIBUIKOCTEH MOTOKY MO BEPTHKAJTI. [3] C.11,
(0a3oBi pe3yJbTATH HABYAHHS) C.125-127, [6]
C.101-106
26. | [TouaTTs «6e3po3mipHUil AEPIUT IIBUIKOCTI». [2] C.323-331,
C.155-167
27. | Po3monin ocepeiHEHUX MIBUIKOCTEH MOTOKY MO HOTO IIUPHUHI. [3] C.36-40, [7]
(6a3oBi pe3yJibTaTH HABYAHHSI) C. 176-181,
[10] C.104-
105,116
28. | [ToHATTS «HAHOCHY 1 OCHOBHI X XapaKTEPUCTUKH. [2] C.198-200
(6a3oBi pe3yJibTaTH HABYAHHSI)
29. | IousTTs «IeHyaamisa» Ta ii craii. [7] C.262-275
30. | Epo3is Ta ii Tumm. [7] C.276-282,
(6a30Bi pe3yJbTaTH HABYAHHS) [8] C.50-56
31. | Knacudixkariist HaHOCIB. [7] C.262-275
(6a3oBi pe3yJibTaTH HABYAHHSI)
32. | I'panyoMeTpUYHUI CKJIa[l HAHOCIB. [7] C.262-275
33. | OCHOBHI TeOMETPUYHI XapaKTECPHUCTUKU HAHOCIB. [7] C.205-234
(6a30Bi pe3yJbTaTH HABYAHHS)
34. | PiBastaas LTepuOepra i HOTO MOCHIIKEHHS. [7] C.292-297,
[8] C. 117-132
35. | IigpaBnivHi XapaKTEPUCTUKU HAHOCIB — TiJpaBJIidHa KPYITHIIOTh HAHOCIB. [1] C. 96-98
(6a30Bi pe3yJbTaTH HABYAHHS)
36. | Pexxnmu mainHsS HaHOCIB y Boi 3a B. 'oH"apoBuM. [2] C. 198-201
37. | 3axon Crokca. [6] C. 422-427
38. | Hocmimxenns A. KapaymieBa Ta BUau pyxy HaHOCIB B 3aJI€)KHOCTI Bi] [7] C. 323-331
TiIpaBJIiYHOI KPYIHHCTI.
39. | YMoBH cTiiiKOCTi 3€peH Ha JHi. [7] C.431-439,
[9] C. 143-147
40. | OmipHa Ta miaifoMHa CHITH, 1X 3aJIS)KHICTh 1 BU3HAYCHHS. [2] C.202-203
(6a30Bi pe3yJibTATH HABYAHHSI)
41. | TToyaTkoBa MIBUAKICTH 3pYIICHHS YaCTHHHA HAHOCIB. [7] C.262-275
42. | 3axoH Epi. [1] C.279-288,
[10] C.87-88
43. | 3B’5130K MIX TiIpaBIi4HOIO KPYIHICTIO 1 KpUTUYHOIO IIBUJIKICTIO 3CYBY. [7] C.323-331
44. | Pyxomi HAaHOCH Ta iX TIEpEMIIICHHS B IIPUPOTHOMY IIapi. [2] C.198-201

(6a3oBi pe3yJibTaTH HABYAHHSI)




45, | TIOHATTS «cabTallis. [1] C.262-265
46. | IToHATTS «BUTpaTa HAHOCIBY, «CTIK HAHOCIBY 1 «MOJIYJIb CTOKY HAaHOCIBY. [6] C.422-427
47. | HudysiitHa Teopis pyxy 3aBHCIUX HAHOCIB. [1] C.207-211,
[4] C.22-28
48. | CTpykTypHa Teopis pyXy 3aBUCIUX HAHOCIB. [1]C. 77-91,
C.127-133,
C.242-244
49, | TpancnopTyro4a CIPOMOXKHICTh TIOTOKY. [1] C.262-265
50. | [ToHATTS «IMHAMIYHOI pIBHOBArm». [2] C.12-14
(6a3oBi pe3yJibTaTH HABYAHHSI)
51. | Po3paxyHOK BUTpaT HAaHOCIB Ha OCHOBI MBHUJIKOCTI MOTOKY ((popmyin [10] C.67-69

B.M. I'onuapoga, LI Jlesi, I'.I. [1lamoBa).

52.

®opmyna [.B. €riazapoBa miis po3paxyHKy BUTpaT HAaHOCIB.

[1] C.127-133

53.

Po3paxyHok BUTpaT HaHOCIB 3 BpaxyBaHHSIM BUTPAT BOJU 1 YKJIOHIB BOJHOT
MTOBEPXHi.

[1] C.262-265

54.

BusnaveHHs BUTpaTH HAaHOCIB HA OCHOBI CTATUCTHYHOTO aHawizy (Merox I'.
Efinmreiina).

[3] C.316-317,
[8] C.55,142

55.

3aranbHa XapaKTEpUCTUKA IIaCM.
(6a30Bi pe3yJbTaTH HABYAHHS)

[3] C.205-234

56.

Konuenii ¢opmyBanHs minjanux nacM 3a H.3HameHCBKO}IO.

[1] C.178-181,
[6] C.263-270,
[1] C.169-174

S7.

Krnacudikairist TOHHUX TTacM.
(6a30Bi pe3yJbTaTH HABYAHHS)

[1] C.323-331

58.

@opmyiu s po3paxyHKy €IeMEHTIB MiaHUX TTacM.

[3] C.357-370,
[9] C.116-122,
[10] C.203-208

59. | llIBuakicTh epeMilleHHs macma. [10] C.69-70
(0a3oBi pe3yJibTaTH HABYAHHSI)
60. | Omip macMoBOTO JTHA. [1] C.180

(6a3oBi pe3yJibTaTH HABYAHHSI)

61.

BuTpatu HaHOCIB ITpU NepeMillleHH] TOHHUX MacM.

[1] C.293-297

3.2. Moayne 3M-II1.

IHoBuanus.

[Ipaktuune 3aBnaHHa Nel BUKOHYETHCS 32 TEOPETUYHUM MaTepiajioM BHUKJIA-
JEHUM Yy po3aul «/[nHaMika pyciioBUX MOTOKIB: PEXHUM Teuli, Myibcalis, ocepeaHe-
HUH NOTIK, ONepeyHa UPKYJIALis, TOTOKU B pyciiax 3 3amiaBamuy. Homep BapianTy
3aB/IaHHS BU3HAYA€THCS BUKIIagadeM. Po3paxyHKOBI poOOTH BUKOHYIOTHCS Ha OCHOBI
HaBEJICHUX y METOJWYHMX BKa3iBKax [2] mpukianiB. B poboTax HEOOXiAHO MPOBECTH
aHaJi3 Ta NOPIBHIHHS OJIEp>KaHUX PE3YJbTATIB Ta Ha IX OCHOBI 3pOOUTH BUCHOBKH
MeToro poOoTH € TOCIIHKEHHS PO3MOILUTY IIBUIKOCTEH Ta BUSBIICHHS 3ara-
JHHUX 3aKOHOMIPHOCTEH Ta OCOOIMBOCTEN BEPTUKATHHOTO PO3IMOALTY OCEPETHEHUX
MIBUKOCTEH Ha AUISHKAX PIYKU 3 PI3HUM JTHOM Ta y PyCIOBOMY Kap €pi .




3.2.1. IlutanHa 11 caMONepeBIpKU

Ne SAIIMTAHHS JITEPATYPA
3/m

3M-II1

1. | ki  dakrtopm  0OyMOBIIOIOTH  PO3MOALT  ocepeqHeHux | [13]c. 4-12
MIBUKOCTEN B IOTOIII?

2. | Y3aranpHeHa GopMydia, sika OKUCy€e BUMIpsHUN Tipodisb ocepe- | [13] ¢.12-20
JTHEHUX IIBUIKOCTEH.

3. | ITapabo:miuna 3anexHicTh ba3eHa. [13] c. 20-26
4. | AnninTuuHa 3aexHicTs Kapayiesa. [13] c. -26-30
5. | JlorapudmivHa 3aeKHICTh OCEPEIHCHHX IIBHIKOCTEH. [13] c. 32-40
6. | CteneHa 3alie)KHICTh OCEPETHESHUX IIBUIKOCTEH. [13] c. 40-45

3.3. Moayns 3M-JI2
3.3.1. 3BepHyTH yBary Ha Taki TeMaTH4HI MUTAHHS Y MOJIYJIi:

- dakTOpH PYCIIOBOTO IpoIiecy. 3arajibHi 3aKOHOMIPHOCTI pyclioBuX mporieciB. Kinacudika-
s pivok 3a ymoBamu cridkocTi (Jloxtina, BenukanoBa, AntyHiHa). OOMEXEHICTh MPUPOITHUX
MO>KJIMBUX KOMILIEKCiB. MiHIMyM AucuIiaiii eneprii. 3BOpOTHI Ta HE3BOPOTHI AedopMartii. 3B’ 30K
nedopmaniii 3 TpaHCIIOPTOM HaHOCIB. JlnHamiuHa piBHOBara pycia. CIpOMOXHICTh MPHPOTHUX
MOTOKIB J0 caMoperyiatoBaHHa. CTPpYKTypHI piBHI Ta XapakTEepUCTUKH pycioBux Gopm. Pycrodop-
Mytouya BuTpara. CTpiuKOBOIIaCMOBHI Ta OOKOBUKOBHI THITH; OOMEKEHE, BiIbHE, Ta HE3aBEpILICHE
MeaHIpyBaHHs; 3aMljlaBHa Ta pyciioBa 0araTopyKaBHICTb.

- 3arutaBu OOKOBHMKOBOTO THITY, MaHIpPYBaHHS Ta OaraTopykaBHi pycia (octpoBHi). JlaBHi
3aIjiaBy, X THIM Ta MOXO/KeHHs. PycnoBi medopmarii, ski BUKIMKAHI CIIOpYAaMH: BEpXHIX Ta
HIDKHIX 0’€dax rizpoBy3:miB. 3aMyiIeHHs BOJOCXOBUIN. MicIeBHii Ta 3araJibHUN PO3MUB HUKHBOTO
6’edy. Posmus 1na 6ins cnopy. Knacudikais iHkeHepHEX CIOPY/L 32 XapaKTepoM. 1x B3aeMojii 3
pycioBuM nporiecoM. [IpuHIUIN po3MillIeHHS 1HKEHEPHUX CIOPYJ Ha Geperax Ta B pycliax piuok.

3.3.2. [lutanHs 1151 caMoIepeBipKH

Ne SAIIUTAHHA JIITEPATYPA
3/m
3M-J12
1 Pycnosi nedopmariii, 3yMOBI€HI TisSTIBHICTIO JIFOIUHHU. [1] ¢.53-55
2 3aMyJieHHs BOJOCXOBHIIL — «TiJI0 3aMYJICHHS. [2] ¢.56-57
(6a30Bi pe3yJbTaTH HABYAHHS)
3 Po3muBH Ha 1 6eperiB B HIXKHBOMY 0’ €ei. [1] c.58-59,
(0a30Bi pe3yabTaTH HABYAHHSA) 76-77
4 Jedopmartii micis po3poOKH B pyciti Kap’ epiB. [1] ¢.59-60,
(0a30Bi pe3yabTaTH HABYAHHSA) 78-81
5 Jedopmartis 6eperiB BOJOCXOBHIII. [2] ¢.60-65
(0a30Bi pe3yabTaTH HABYAHHSA)
6 MicIieBi pO3MUBH B HIDKHBOMY 0 €di. [4] c.65-73
7 PycnoBi nedopmartii 6iJ11 MOCTOBHX MEPEXOIiB. [3] ¢.73-76
8 Jedopmartii HeyKpimIeHUX 3eMIITHUX HAHOCIB. [4] c.11-12,
81-82




3.4. Moayns 3M-TI2.

IToByaHHs.

[Ipaktuune 3aBaanHs No2 BUKOHYETHCS 32 TEOPETUYHUM MaTepiajioM BHUKJIa-
JIeHUM Y po31iii «PycioBi mpoiiecH, ¢pakTopu Ta 3akoHoMipHOCTI. Kpurepii ctiiikoc-
T1 pycen Ta iX kinacudikaiiis 32 yMoBamMu CTiKOCTi. OCHOBHI TOJIOKEHHS T1IpOMOp-
domnoriunoi Teopii: dedhopmariii pycen Ta iX 3B’SI30K 3 TpPaHCIIOPTOM HaHOCIB. JluHa-
MiYHa piB-HOBara pycia. Tumizartis pycioBoro npouecy AI'T». Homep Bapianry 3a-
BJIaHHS BU3HAYA€THCA BUKIIagaueM. Po3paxyHKoOB1 poOOTH BUKOHYIOTHCSI HA OCHOBI
HaBEJICHUX y METOJMYHUX BKa3iBKax [2] mpuknaniB. B poboTax HEOOXiaHO MpoBeCcTH
aHaJli3 Ta MOPIBHAHHSA OJIEP)KaHUX PE3y/bTATIB Ta HA IX OCHOBI 3pOOUTH BUCHOBKHU

MeTta po6oTH HaBUUTHCS BU3HAYATH TTUTOMI BUTPATH TATHEHUX HAHOCIB 3a
dbopmynamu Jlesi, [1lamoBa, 'ongapoBa, 00UnCIIOBaTH BUTPATH HAHOCIB 32 IOHHO-
rpaaoBy (hasy iX mepeMilieHHs, po3paxoByBaTH aedopmalliro 1Ha pycia.

3.4.1. [lutanHs U151 caMOIIepEBIPKU

Ne SAIIMTAHHS JITEPATYPA
3/m
3M-I12
1o Take TPaHCIIOPTYOYa CIPOMOKHICTD TIOTOKY? [14]c. 3

2. |Sxi  iCHYIOTB ~ METOAM  pO3PaxyHKy  TpaHcrmopTyrouoi | [14] c. 4-5
CIIPOMOYHOCTI MOTOKY?

3. | arajbHuUil BUTIISL EMITIPHYHOI (POPMYIIH IS PO3paxyHKy TpaH- | [14] c. 6-7
CHOPTYIOYOKO CIPOMOKHOCTI TOTOKY?

OwiHKa rPaHUYHOrO0 HACHYEHHS IIOTOKY HAHOCAMHU. [14]¢c.7-9

dopmyna ['pumanunaa K.B. 114 po3paxyHKy TpaHCIIOPTYy04a [14] c. 9-12
CIIPOMOKHICTh TIOTOKY.

6. | Po3paxyHOK TPaHCIOPTYIOYa CIIPOMOKHICTB TIOTOKY 110 )uBoMy | [14] c. 12
nepepizy.

/. | Slxuil BIJIMB MIBUJKOCTI B3MHBY (HaMHBY) pycia? [14] c. 13-15
8. | PiBHsAHHS OanaHCy HAHOCIB. [14] c. 15-16
9. | Meroau oliep>kaHHs SIKICHOTO IIPOTrHO3Y Aedopmartiii. [14] c. 16-17

4. IMTAHHA 10 3AXOA1IB ITIOTOYHOTI'O, HIICYMKOBOI'O
TA CEMECTPOBOI'O KOHTPOJIIO

4.1. TecToBi 3aBIaHHS 10 MOJYJILHOT KOHTPOJIHHOI po6oTH Moayst 3M-JI1.

Ne KoHTpomnbHi TeCTOBI 3aBAaHHs OcHoBHa
JiTeparypa,
CTOPIHKH

1. OCHOBHUMH METOJaMH JOCIIIKEHb PYCIOBUX MPOIIECIB € TaKi METOIH: [1] c.26-27

2. Sxi 13 (hakTOpiB PYCIOBOTO MPOIIECY € HE3ATECKHUMHU? [2] c.8-12




XTO 13 BUEHHUX BIIEpIIE IOKa3aB B3a€MOJII0 1 B3a€EMO3B’SI30K CHUCTEMHU

[1]c.9-11,

3. «[ToTik—>Pycnox: 27-28
4, Py11iiiHOIO CHIIOI0 PYCIIOBOTO MPOIIECY SBISETHCS: [3]c.7-8
5. SIkuii 13 KpUTepiiB AO3BOJISIE BU3HAYUTH PEXKHUM PyXy HOTOKY? [4] c.15-18
6 SIkuil pycnoBUii MpolieC BiANOBIAAa€ 3BUBUCTUM pyciiaMm 3a tumizamiero Po- | [2] ¢.18-21
' cincekoro K.I. i Ky3pMmina LLA.:
7. SIxuii 13 BUpa3iB BiAmoBigae 3akony HeroTona? [4] c. 19-20
3 SIkoro i3 HaBemeHUX (POPMYIT ONMMCYETHCS KPUTEPIi cTitikocTi pycina Bemu- | [2] ¢.23-25
) KaHOBa:

SIkuit 3aKOH pO3MOAiNY TypOyJaeHTHOI B’SI3KOCTI BigmoBigae morapudmiu- | [1] ¢.18-21
9. HOMY 3aKOHY PO3MOJLUTY IIBHAKOCTI 3 TIIMOMHOIO 3TiAHO Teopii TypOyieH-

tHOCTI [IpanaTis 1 Kapmana?

Jlo sikoi kaTeropii BIIHOCUTBCS pidKa, IO MPOTIKAE Y BIIHOCHO Hepo3muB- | [4] ¢.21-23
10. HUX 1 CKEJISICTHX IOPOJIax, 3 MAJIO0 KiIbKICTIO HAHOCIB Ta CJIA0KUM iX TAT-

HEHHSIM T10 JHY:
11. Sxuii 13 mocTynariB ocepeTHeHHs PeliHomnbca 3anmcannii 13 MOMIIIKOKO? [4] c. 26-28
12 Sk Ha3WBAETHCS AUISHKA PIUKH, KOJIH PYCIO CKIAJCHE i3 yIaMKiB CKellb,

' BaJIyHIB, KPYIHOI TaJbKU: [4] c. 26-28
13 BubepiTs Bipae GopmynroBanHs ¢izuaHoi koHmenmii Teopii Kommoroposa | [4] ¢.31-32
' -O0yxoBa.

Jlo sxkoi rpymum  BiAHOCATBCA — Tigpomopdonoriuyni  3anexHocTi: | [4] ¢.27,123-
14. h = au.-;zno.aatqu.aq-i—u.zﬁ; h = a—o.aaenu.z?qﬂ.z?i—u.la; 126

2y = a—o.aan—ﬂ.alqu.lgi—ﬂ.ag:

15. O06epiTh Bupa3 ans po3paxyHky macitady Konmoroposa [4] c.31-32
16 OpnuMm 13 monoxkeHb GopmyBaHHs pycen mo M.A.BenikanoBy € miHimym | [4] c. 31-32
" | nucumarnii eHeprii. sIKi IPOIECH € HACIIIIKOM IILOT0 Y pyCTi? [5] c.120

JInst po3paxyHKy HIBHIKOCTI Ha BEPTUKAIL y pyciax MpsMOKyTHOro mepe- | [4] ¢.28-31
' Ig(lﬁ.?j—1+ 1] ' '
17. pi3y 3aCTOCOBYEThCA (GOPMyNa: Y = U — =i Y JAaHii dpopmym U —
4
1e:
18. | 3acHOBHUKaMU BUYEHHs PO PYCIOBHM MPOLIEC €: [4] c.26-28
19 Skuit Bursaa Mae 3akoH 1o byccinecka-XXKykoBcbkoro s Teuii Ha 3a- | [4] ¢.27-28
' OKpYTJIEHHI?
20. Po3mipu mimaHux rpsjy pycii: [4] c. 32-36,
38-42
Jlnst sixoi popmu pycina A.B. KapayiieB BuainiuB HacTynHul THIT nUpkyisi- | [4] c. 32-36,
21. | uii: Oins BBirHyToro Oepera ¥ae po3MuB pycina, Oiis OMyKIOro — HamuB, | 38-42
JTHO pyciia 3aJIUIIAEThCS YCTAICHUM:
29 Y TBOpEHHS KOMILIEKCY B3a€MOIIOB I3aHUX €JIEMEHTIB pycia pi3HOro Mo- [4] c.34-36
' pAAKY (3BUB pIKM) OB’ SI3aHO:
23 SIkiii yMOBI BiJIMOBiAa€ TBUHTOINOAIOHA ITUPKYJIAIiiiHa Teyis (3a nocmigamu | [4] ¢.34-36
' JlocieBChKOTO0):
24 SIkuii THT PYCJIOBOrO MPOIECY BIAMOBiNAE MPSAMONMIHIHHUM Ta crabo3su- | [4] c. 31
) BHCTHUM pYyCJIaM:
2 . agd? . [4] c. 39
5. | BusHauutu aBTOpa 3aKOHY MO 3aJIEKHOCTI W = :
18v
SIkuii THT PYCIIOBOTO TPOLIECY BiTOBIIa€ BUIAIKY, KOJIU pika mepeBanTa- | [4] c. 38-39
26. |)KeHa HAHOCAMH TakK, IO JUISl 1X TEPEMILCHHs 3MyIIeHa PO3IINPIOBATH

CBOE PYCIIO, OCKIJTBKH YKJIOH PIKU CTA€ HETOCTATHIM:




[Ipu sskoMy CHiBBIIHOIIEHHI MOTIEPEUYHUX PO3MIPIB BOJOTOKY IHUPKYJISPHI

[4] c.36-42

21. Tedii OyAyTh NPUPOTHUM HUIIXOM MiITPUMYBATH TIHMOUHU (apBaTepy::
Ski 13 Ha3BaHUX BUMIPIOBaYiB THIIIB PYCIOBOTO MPOIIECY € 3araJIbHUMHU [4] c.36-42
28. JUTSL BCIX THIIB!
Skio rigpaBiivyHa KpYIHICTh HAHOCIB OyJie MEHIIIe BEPTHKAILHOI ckiano- | [4] c.34, 38-
29. BO1 IIBHJIKOCTI, TO BiTOYBaTUMETHCSI: 42
30 SIKi i3 3aKOHOMIPHOCTEH € XapaKTEPHUMH JUIs CTPIYKOBOrPsI0BOro pycio- | [4] ¢.39-41
) BOI'0 IIPOIIECY:
31. Cranii nmporiecy aeHyaaiii 3 MexaHi9HO1 TOYKH 30DPY: [4] c. 42
32 [Tpu sikoMy THIII PYCIIOBOTO MpoLecy JUis 301UIbIICHHS IPOIYCKHOI 31aTHOo- | [4] ¢.28-31
' CTi pycna BigOyBa€eThCs HOTO PO3IIIACTYBaHHS .
33 SIk Ha3uBaeThCs (pakilis HAHOCIB, AKIIO JHiameTp yacTuHOK ckianae 0.001f [4] ¢.45-46
' 0.01 mm (o I'pumaniny):
34. Bubepith BipHE BU3HAUEHHS 3aIUIABHOTO MACHBY: [4] c.45-46
HasBite aBTOpiB (hOopMYIT U pO3paxyHKy BHTpAr TATHEHCHHMX HaHOCIB, B | [4] ¢.31-36
35. SKMX OCHOBHMM BH3HAYQJILHUM ITAPAMETPOM € IBUJKICTH MOTOKY:
JIo SIKOTO OCHOBHOT'O THITY CY4aCHOI PyCJIOBOI 3aIlIaBU BiIHOCATH «rpoHO- | [4] ¢.31-36
36. CHO-TPUBUCTY» 3aIlJIaBy.
37. Sk Ha3UBa€THCA BIICTaHh MK TPEOCHEM 1 ITiABAJUISM TPSIIH: [4] c.50
38 Jlo SIKHX TIPOTHO3IB 32 03HAKOIO BITHOCATHCS HAYKOBO-T3HABAIIBHI, iHXe- | [4] ¢.51
" | HepHI Ta MPUPOJOOXOPOHHI IPOTHO3H:
39 Teopis, sika 3acHOBaHa Ha i11€1 TypOyJI€HTHOTO MEPEHOCY B MOTOII KijbKoc- | [4] ¢.51
" | T1 pyxy, TeIuIa, 3aBUCIUX 1 PO3YUMHEHUX PEUOBUH, HA3UBAETHCS:
40 Bogockuny 1 BOJOBHITYCKH CTIYHUX BOJ, TIEPEXOAH TPYOOIpoBOAiB i mop- | [4] ¢.51
) TOBI aKBAaTOPii BiTHOCSTHCS IO 1H)KEHEPHUX CIOPYA:
11 SIki i3 mepepaxoBaHUX (PaKTOPIB PYCIOBOrO MPOIECy He BigHOCIThCS 1o | [4] c.21-22
' 00MEXYIOUHX ?
42 J1o sIKOTO 13 METO/IB BUBYEHHS PYCJIOBOTO MPOIECY BIAHOCUTHCA aepokoc- | [4] c. 82
) MigHa 3HOMKA 1 EKCIIEIMIIIIHI TOCITIKCHHS:
43 XTO 13 BYEHHX BIIEplIe MOKa3aB OOMEXEHICTb MOXJIMBUX NpHpojHUX | [4] c. 56-59
) KOMILJICKCIB!
44. Sxum Oyzae noTik sikmo Fr<1? [4] c. 73-80
45 Sxuit mporiec Oyne cnocrepiratucs B pycii, Ko kpurepii I'pumanina | [5] ¢.129-131
" | K.B. 6yge I'(M)<0.75:
46 SAxuii 13 BUpa3iB € HopMyIIO0 ISl BUSHAYCHHS TypOYJIeHTHOI Hanpyru y | [4] c. 60-62
) IUTOIIMHI?
47 SIxoro i3 HaBeneHUX (HOPMYIT OMHCYETHCS KpUTEpil cTiiikocTi pycna Jlox- | [4] c. 65-73
' TiHA!
48. | SlxuM CUMBOJIOM TIO3HAYAETHCS KOe(PIMieHT (Hi3UIHOT B’ SI3KOCTI? [4] c. 68-69
Jlo sikoi kaTeropii BiTHOCUTBCS piKa, y sIKOT IJIaHOBI Aedopmarii Bupaxeni | [4] ¢.60-73
49. cnabko, rmbunHi nedopmarili BiIOyBalOTHCS MIOPIYHO 1 MAarOTh Oe3maj-
HUH XapakTep, NepeKaTH 3MIHIOIOTh CBOIO ()OPMY 1 MOJIOKEHHS Y PYCIIi:
Sk 3anporoHyBaB PeifHONBIC 3amicyBaTH MUTTEBY IIBUAKICTH Ha BepTH- | [4] ¢.123-125
50. Kaui?
1 HasBHICTP yMOBHHX 3aJI@KHOCTEH Mik MophoMeTpuuyHUMH Xapakrepuc- | [4] c.123
5L TUKaMH pyclia i TpaBIiyHUMH TOKa3HUKAMU TIOTOKY CBITYUTH IPO:
52. Bupas Dy (1) = CIEEHETEHE HAa3UBAETHCA: [4] ¢.129-130
J1o siko1 rpymH BITHOCATHCSA T1APOMOP(]OIOTIUHI 3alIeKHOCTI [4] c.135-140
53. |B—10.29-19%%  Q — 0.200hI%%*: v = 24100
54. O06epith Bupa3 1ist po3paxyHKy MacmTady yacy Konmoroposa: [4] c.141-142




55. | fIke 13 BU3HAYEHb PYCIOBOIO MPOLECY € BIPHUM: [4] c.138-140
56 TO 13 BYCHUX 3alPOMOHYBAB (HOPMYITy IJIsl pO3PaXyHKY CEpeHIX IIBU/I- C.
X 4] c.146
" | KocTel Ayl pyce i3 He3HAYHOK0 KPUBU3HOIO:
57. | fxi Hanocu popMyroTh penbed pycna: [4] c.145-148
58. | Sxuii BUmIsAA Mae 3aKoH w10 MakkaBeeBa AJis Tedil Ha 3a0KpyIIeHH1? [4] c.147-148
eJIMKEe HAKOIWYCHHS HAHOCIB cii, 3a (OPMOI0 CXOXKE Ha TPSIH, c.147-
59 B y py p P 4] ¢.147-148
' II0B’5I3aHO:
60. Sk 3MIHIOIOTBCSI CHJIM Ha 3THHI pyciia: [4] c.147-148
61 YTBOpEHHSI KOMIIIEKCY B3a€MOIIOB SI3aHUX €JIEMEHTIB pyciia pi3HOTo Mo-
' PAIKY (3aKpyT PIKHM) BIATIOBIAAE CTPYKTYPHOMY PiBHIO: [4] c.26-27
62 Skili yMOBI BIJIOBi/Ia€ ABOTBUHTOBA TeUisl, CTPYMEHI CXOIAThCs Ousg aHa | [4] ¢.8-12
) (3a gocninamu JlocieBChKOTO):
63 SIkuil THI PYCIIOBOTO IMPOLIECY BUHUKAE B YMOBaX BiACYTHOCTI oOMexyto- | [1] c. 9-11,
' YOro BIUIMBY CXHJIIB JIOJIMHM Ta MPHU HASBHOCTI i1 IMPOKOTO JHA! 27-28
Ski yMOBHU CTIHKOCTI 3epeH Ha JHI Ko ix koedimieHT crilikocti Oyme | [3] c. 7-8
64 w p Y.
: Kj >1:
SIKHii THIT PYCIIOBOTO MPOIIECY 3yCTPIiYatOThCS y MOHMU335IX BENUKUX pik Ta | [4] ¢.15-18
65. | BiamoBizae yMOBaM — YTBOPIOETHCS PSil CIIPSIMIIIIOUMX MPOTOKIB Ta CiTKa
MIPOTOKIB BTOPUHHOTO TIOXOJKEHHSI, SIKa 3’ €JIHYE 111 CIIPSIMIISTIOY1 TPOTOKH:
) icIe po3TanryBaHHs BOAONpUiiMada Ha BOJIOTOLI: c.18-
66 M p y p 4] c.18-21
67 SIki 13 Ha3BaHMX BUMIPIOBAuiB TUIIIB PYCJIOBOTO Mpoliecy € XxapakrepHumu | [4] c. 19-20
' JUTSL CTPIYKOBOTPSIZIOBOTO MTPOIIECY:
68. | Busnaunru aBropa 3akony no 3anexuocri D = Dye™ #*: [4] ¢.23-25
69 SIki 13 3aKOHOMIPHOCTEN € XapaKTepHUMHU ISl He3aBeplIeHoro Meanapy- | [4] c.18-21
) BaHHI:
70 Epoz3is, sxa crioctepiraerbcs KOJu Maca CTIKar4oi BOJM 3Ha4HI, a penbed | [4] ¢.21-23
" | MICIIEBOCTI 30CepeDKYE CTIK IMX MACIO BU3HAYCHUM HampsMam:
Jlo siKOi1 pi3HOBHIHOCTI PYCIOBOi OaraTopykaBHOCTI BiIHOCHUTHCS mpouec: | [4] c. 26-28
71. | mepeBakae mepeMillleHHsT HAHOCIB y (OPMi CTPIYKOBHX Tpsiyt , Oe3IagaHO
PO3TAIIOBAaHUX MO MUPHUHI PIKH:
72. | Slxuit niameTp YaCTHMHOK Mae Ppakiis «micok cepeaniin» (mo ['pumaniny): | [4] c. 26-28
73. 3angaBHUNA MacUB OKOHTYPEHHH KIJIbKOMA 3aKpyTaMH pycia y BUMAAKY: [4] c.31-32
4.2. TecToBi 3aBIaHHS IO MOIYJBHOI KOHTPOJBHOT poOoT Moayst 3M-JI2.
Ne KoHTponbHi TecToB1 3aBJaHHS OcHoBHa
JiTeparypa,
CTOPIHKHU
1. OCHOBHUMH METOJAMU JOCIIIKEHb PYCIOBUX MPOIIECIB € TaKi METOIH: [1] ¢.26-27
J1o sIKOi TpyNH HAJIEXHUTh GopMyIIa g_ = % - (g — q,) A4 po3paxy- [4] ¢.27,123-
. v 126
HKY BUTPAT TATHEHUX HAHOCIB!
3 ['pedmi, mepekumaHHs CTOKY, MOCTOBI NMEPEXOJH, 10 MepeKpuBaroTh 3a- | [4] ¢.31-32
' TJIaBY, BITHOCATHCS JI0 IHKEHEPHUX CIIOPY/:
4 SIki mapamerpu B3ATI 3a OCHOBY Kiacudikamii moHHux Tpsxg | [4]c. 31-32
' K.I.Poccincekoro ta [.A . Ky3pmuHna: [5] c.120
5 SIkoMy BHUy NMPOTHO3IB BiANOBIAAIOTH MPOrHO3M 3a 4acoM nepenuucieH- | [4] c.28-31
' HA:
0. I'paBiTauiiina Teopis pyXy 3aBHCIMX HaHOCIB Oyia po3poOiieHa: [4] c.26-28




J1o KUX MPOTHO30BaHUX €JIEMEHTIB PYCJIOBOTO MPOLECY BIIHOCATHCS Yac-

[4] c.27-28

. THUHKH PYCJIOBUX HAHOCIB!
CyTHICTIO PYCIIOBOTO IIPOIIECY €: [4] c. 32-36,
8. 38-42
XTO 13 BUCHHX BIIEPIIIEC PO3KPHUB JUCKPETHICTH PYCIOBOTO MPOIIECY: [4] c. 32-36,
9. 38-42
10. | Skwif i3 KpUTEPiiB AO3BOJSE BU3HAYUTU CTaH BOJHOTO MOTOKY? [4] c.34-36
Sxuii pyclIOBHIA MpoIeC BIAMOBIIAE MPSAMOMIHIHHUM pyciiaM 3a Tumizami- | [4] ¢.34-36
11. eto Pocincekoro i Ky3pmina:
12. | fka i3 popmyn BiANOBIgA€ BUpaA3y AJS AMHAMIYHOI IIBUIKOCTI? [4]c. 31
13. | fxoro i3 HaBepeHuX HopMys onucyeTbes Kputepiit [ pumianina: [4] c. 39
14. | SIxuM CUMBOJIOM MO3HAYAETHCS KIHEMAaTHYHUH KOe(Iili€HT B’ I3KOCTI ? [4] c. 38-39
15 Jlo sixoi kareropii BIIHOCUTBCA piKa, Y SKOi MOTIK Boau 1 6eperu nepemi- | [4] ¢.36-42
" | OIyIOTBCS 3 OAHAKOBOIO IIBUJIKICTIO:
16. I'padik piBHSIHHS pyXy JaMiHAPHOTO MOTOKY Ma€ BUTIIS! [4] c.36-42
17, XTO € aBTOPOM 3JIEKHOCTI i_‘i — const . [4] c.34, 38-
42
18 Bubepits BipHE (hopmynmtoBaHHS eHepreTnuHoi KoHuemnii Teopii Kommo- | [4] ¢.39-41
" | ropoBa - O0yxoBa.
Jo K01 rpyIH BITHOCATHCS T1ApOMOP(OIOTIUHI 3aJIeKHOCTI [4] c. 42
0.5 1 -
o oo 0= Znre
v — i (E)U 25
m= B
20. O06epith BUpa3 It po3paxyHKy MacmTaly mBuakocTi Konmoroposa: [4] c.28-31
OpnonamnpasiieHi nedopmailii, sIKi CIIOCTEPIraroThCs TpUBAIUK yac Ta Bi- | [4] ¢.45-46
21. I00pakatoTh OAraTONITHIN PO3BUTOK PiKHM, HA3UBAIOTHCS:
Jliis po3paxyHKy HIBHAKOCTI Ha BEPTHKANIl y pyciax MpsIMOKyTHoro mepe- | [4] ¢.45-46
) Ig(l&.?:—1+1J N )
22. pi3y 3acTOCOBYeThCA popmyna: = p : ﬁf .y maHiit popmym U —
Ag
1e:
23. | 3acHOBHUKaMHU Tiipo MOp(OJIOTiYHOI Teopii pycIOBOTO MPOLECY €: [4] c.31-36
24 Po6ota sixoi cri abo SIKWi PUHITATT B3ATUH 32 OCHOBY JIpyroi kKoutentii | [4] ¢.31-36
" | pyXy BOJM Ha 3rMHI pycia?
25. | [limani rpsau y pycii BIAIOBIAAI0Th CTPYKTYPHOMY PIBHIO! [4] ¢.50
s sxoi popmu pycina A.B. KapayimieB BUAIIuB HacTynmHUN TN TUpPKY- | [4] .51
26. | 7swii: JBOrBUHTOBUI IMPKYISIIIHHUNA PYX, PO3MUBAETHCSA PYCIO y MicIi
HaWOLTBIINX TIHOWH, HAMUBAETHCS — O17151 OEperiB:
27. Y TBOpeHHs: MOP(OJIOTIUHO OAHOPIAHOT AUISHKU PIKU OB’ A3aHO: [4] c.51
28 Sxuii THI pyCIIOBOTO MPOIECY BUHUKAE B YMOBAX MOTIPILIEHHSI YMOB TpaH- | [4] c.51
' CHIOPTY HAHOCIB!
29 SIKmIo rixpaBiliYHAa KPYIHICTH HAHOCIB Oyne Ounble BepTUKaIbHOI ckia- | [4] c.21-22
" | 10BOT MIBUAKOCTI, TO B1I0YBAaTUMETHCSI:
SIkuil TUIT pyCIIOBOTO IpOIleCy BIANOBIZa€ yMoBaM ja00pe 3aroruttoBaHux | [4] c. 82
30. 3arjaB Ta PI3KUX BIAMIHHOCTEW B KPYIMHOCTI IOHHUX Ta 3aBUCIIHMX HaHO-
CiB:
31 B piukoBuX MOTOKaxX BHUTpaTa HAHOCIB i TPAHCIOPTYIOYa CHPOMOXHICTH | [4] c. 56-59
| IIOTOKY:
32. | Ski i3 Ha3BaHWX BUMIPIOBAYiB THIIIB PYCIOBOIO MPOIleCy € xapakTepuumu | [4] c. 73-80




JUTs1 TOOIYHEBOTO MPOIIECY:

33. | Bix skux xapakTepHUCTHK 3aJI€KHUTh TiIpaBlidyHa KPYIHICTh HAHOCIB: [5] c.129-131
34 SKki 13 3aKOHOMIPHOCTEH € XapaKTEPHUMH JUIsI OOMEXEHOTO MeaHapyBaH- | [4] ¢. 60-62
| HA:
35. [Iporiec yrBopeHHsT HAHOCIB 3 T1POJIOTIYHOT TOUKH 30pY: [4] c. 65-73
36 [Ipu sskomMy THII PyCIIOBOTO IMPOIECY TPAHCIOPT JOHHHMX HAHOCIB BimOy- | [4] c. 68-69
" | BaeThCS B pE3yNIbTATI pyXy ONMHUYHUX ME30(OPM:
37 SIk Ha3MBaeThCs (Ppakilisi HAHOCIB, SKIIO JAilaMeTp YacTHHOK ckianae 0.01- | [4] c.60-73
' 0.1 mm (mo I'puaniny):
38. | 3araipHOIO BIACTHBICTIO 3aIJIABHOT'O MAcCHBY €: [4] c.123-125
39 HasBite aBTOpiB (hopMyn Ui pO3paxyHKY BHUTpAT TATHEHUX HaHOCIB Ha | [4] c.123
" | OCHOBI CTATUCTUYHOIO aHAII3Y PYXY OKPEMHUX TBEPJIUX YACTHHOK:
40 J10o SKOTO OCHOBHOT'O THITY CY4acHOi PyCJIOBO1 3aIlJlaBH BIAIHOCATH «Kpym- | [4] ¢.129-130
: HOTPUBHUCTO-TIIIAHY» 3aIlIaBY:
41. Sk Ha3UBa€THCA BIICTaHh MK IPEOCHIMU JBOX CyMDKHHUX TPS; [4] c.135-140
42 Jlo SKUX MPOTHO3IB 32 O3HAKOI BIJHOCSATHCS NMPOTHO3M JUIS PIBHUHHUX, | [4] ¢.141-142
" | ripChKHX PIYOK Ta PiUOK Y OCOOJIMBUX YMOBaX:
43 Teopis B.H.I'onyapoBa 3acHOBaHa Ha KOHIIEMIii KiHEMaTHYHOT cTpyKTypH | [4] ¢.138-140
" | mOTOKY, HA3UBAETHCS:
44 Ha sixi mporHO30BaHi €1€MEHTH PYCIOBOTO MPOLECY MOAUISIOTECS PycioBi | [4] c.146
' dbopmu:
45, SAxum Oyze notik skmo Re<Rey? [4] c.145-148
46 Sxuit mponec Oyne croctepiratucs B pychi, ko kputepiid ['pumnanina | [4] c.147-148
" | K.B. 6yne I'(m) > 1.0:
47. Sxuii 13 BUpa3iB BiANOBIAA€E PIBHSAHHIO PYXY JIAMiHAPHOTO MMOTOKY? [4] c.147-148
48 Skoto 13 HaBeneHUX GHOPMYI OMHUCYETHCS KPUTEPid CTIHKOCTI pycna Anty- | [4] c.147-148
’ HiHA!
SIKuit 3aKOH PO3MONLTY IIBHUIKOCTI 3 TNIMOMHOIO BiAMOBiAae mapadboigyHo-
49. | My 3aKkoHY pO3MOIiIy TYpOYyIeHTHOI B’S3KOCTi 3rimHO Teopii TypOyneHT- | [4] ¢.26-27
Hocrti [Ipanarns i Kapmana?
50 Jlo siko1 KaTeropii BiTHOCUTHCS piKa, y SKOi IJIaHOBI 1 IUOKUHHI Aedopma- | [4] c¢.8-12
" | mii BupaxxeHi 106pe, B1A0yBatOTHCS B EP10 BOAOMIIUIS:
. . . ds [1]c.9-11,
51. |V pisuanui llImigra Ta Kennepa = € — 3nauenns £ — ne:
dv 27-28
57 SIk Ha3UBAETHCS TUISHKA PIUKH, KOJHM PyCJIO CKIIaJeHe 13 pi3Ho3epHucToro | [3] c. 7-8
' IICKY, TeYisl CHOKIHA!
J10 sIKOT TPYIH BITHOCATHCSA T1ApOMOP(OIIOTIYHI 3a/1€KHOCTI [4] c.15-18
53. H _ AJ_I: . Q'_:Ixi; B _ Az [ 2?_]1-'2:
D p?,/gDI D p+/gD!
54 O06epiTh (hopMyy A pO3PAXyHKY JUCHIIALIT €Heprii: [4] c.18-21
@dopMyBaHHs PIYKOBUX 3aIlIaB — YTBOPEHHS B pe3y/bTarTi BikiIaaeHHs Ha- | [4] c. 19-20
5o. HOCIB M1J] Yac MepeMIIIeHHs pycia M0 IHY pIYKOBOi JOJIHHHU:
Ha3BiTh 0CHOBHI (hakTOpH, 1110 BU3HAYAIOTH PO3MO/UT HIBUIKOCTEHN 110 [4] c.23-25
56. IIMPYHI TOTOKY?
57 OnuH i3 CTPYKTYpHHX piBHIB riipoMopdosoriuHoi Teopii — piBeHs TBepaoi | [4] c.18-21
" | YaCTMHKU. Ha IIbOMY PiBHI PO3IVISIAIOTHCS MUTAHHS:
58. Sxwuii BUTIISA Ma€e 3aKOH TIJIOM KOYKEBHIKOBA IS T€Uii HA 3a0KpyTIIeHH1? [4] ¢.21-23
59 Bennke HakonmmueHHsI HAHOCIB y pycii, 3a (OPMOIO CXOXKe Ha rpsiau Bid- | [4] c. 26-28

MIOB1JIa€ CTPYKTYPHOMY PiBHIO:




60. SAxi GpakTopu BUKIUKAIOTH IUPKYJIAIIIO B TMTOTOIII (110 H.€.)KYKOBCHKOMY): [4] c. 26-28
61. | Po3mipu rpsaononiOHMX HAKOIUYEHb HAHOCIB Y PYCIIL: [4] c.31-32
62 Skiii yMOBI BiJIITOBia€ OJTHOTBUHTOBA TeUisl, (3a JOCIIIaMHU JTOCI€BCHKO- [4] c¢.27,123-
' r0): 126
IIpu skomy Tumi pycioBoro mporecy aedopmamnii 3akpytiB npoxonasats | 1[4] ¢.31-32
63. IUISIXOM CIIOB3aHHS BHU3 32 TEUIE€I0 PIUKHU 13 30€pEeKEeHHSIM iX GopM 1 po3-
MipiB:
64 Ske 3 piBHSHB € 3aKOHOMIpPHI: [4] c. 31-32
' [5] c.120
SIkuil THII BIATIOBiIA€ MPOIIECY: 3aKPYT PYCia MPOXOIUTh 3aMKHYTI 1ukin | [4] ¢.28-31
nepedopMyBaHb, KOJIM PYCIIO 13 TpsIMOi JUISHKH Aocsrae (GopMu MeTdi,
65. | moCTYmoOBO 30iMBIIYIOYH CBOK KPUBH3HY Ta aCHMETPHUYHICTb, IMICIS PO-
PUBY NEpEHIMHKY UK AedopMalliil TOBTOPIOETHCS, a TS pycia MepeT-
BOPIOETHCSI B CTAPULIO:
66. B sikux oIMHUIISIX BUMIPIOETHCSA MOAYJIb CTOKY HaHOCIB: [4] c.26-28
67 SIki 13 Ha3BaHUX BUMIPIOBAYiB THUIIIB PYCIIOBOTO MPOLECYy € XapakTtepuumu | [4] ¢.27-28
" | uig mporiecy MeaHApyBaHHs pycia:
68 Hanocwu, siki mepeHOCSIThCS Y TOBII OTOKY BUCXITHUMH BUXpOBUMH Tedi- | [4] c. 32-36,
: SIMH, Ha3UBaIOThCA: 38-42
69 SIKi 13 3aKOHOMIPHOCTEH € XapaKTepHUMH JJIsl BUIBHOTO MEaHIpyBaHHS: [4] c. 32-36,
) 38-42
Epo3is, sika croctepiraerbcsi Mpu HEBEIWKUAX YKIOHAX MicueBocTi, e | [4] ¢.34-36
70. BUMHUBAHHS OUTBII MUIKUX YaCTUHOK, 1110 JIEKaTh MIXK KPYIHIIIUMU, HA3H-
BAETHCS:
Slkuii TUD BiMOBiAA€ MpoLieCy: pika MPOTIKae B JIETKO PO3MUBHUX IpyH- | [4] c¢.34-36
71 TaX, CIOCTEPIraeThCs panToBe PyiHYBaHHS OeperiB 3pa3y Ha BEIHMKHX BiJl-
) CTaHsX, BHACIIJOK 3HAUYHOI HEBIAMOBIAHOCTI CTPYKTYypH penbedy AHA Ta
MIBUIKICHOTO TTOJISI IOTOKY:
72 SAxmii giameTp 4acTMHOK Mae dpakiis «mebiHb cepeanii» (mo rpumani- | [4] c. 31
" | my):
73. 3ariaBHAN MacUB OKOHTYPEHUI OJJHUM 3aKpyTOM pycila y BUNAJKY: [4] c. 39
74, Jlo sixoi rpynu HanexuTh popmyna Gz = 04 gﬁ (TTED) IS po3paxy- [4] c. 38-39
HKY BUTPAT TSATHEHUX HAHOCIB:
75 Criopyu, SIKi BUKJIMKAIOTh JIOKaJIbHI Jedopmarlii pyciia, KoJm KiIbKicTbh ix | [4] ¢.36-42
" | y pycni — Iy’Ke BeJIMKa, BIIHOCSTHCS 10 1HKEHEPHHUX CIIOPY/L:
76 SIki mapamerpu B3ATI 3a OCHOBY Kiacudikamii mgoHHuUX Tpsx | [4] c.36-42
) H.C.3HAMEHCBKOI:
77 SIlkoMy BUIy TIPOTHO3IB BiJNOBIAIOTH MPOTHO3M 3a XapakTepoM B3aemonii | [4] c¢.34, 38-
' 1H)KEHEPHUX CHOPY/ 3 PYCIOBUMH MPOLIECAMHU: 42
78. CtpykTypHa Teopis pyXy 3aBUCIHMX HaHOCIB Oyia po3poliieHa: [4] c.39-41
79 J1o KUX MPOTHO30BaHMX €JIEMEHTIB PYCIIOBOTO MPOIECY BIAHOCATHCS 3B0- | [4] c. 42
' POTHI, HE3BOPOTHI Ta CHUIbHI:
80. Slxkum Oyne nmotik sikmo fr>1? [4] c.28-31
81 SIkuii pycIIOBHIl MpoleC BiINOBiAa€E PO3KUAAHUM pyciaM 3a Tumizamieio | [4] c.45-46
" | Pocincekoro i Ky3pmiHa:
82. | fxwuii i3 BUpa3iB Bignosigae GopMyi st po3paxyHKy AoTHYHOI Hanpyru? | [4] c.45-46
83 SIxoro0 13 HaBeneHUX (GOPMYJT OMUCYEThCA KPUTEPiH CTiMKOCTi pycina Mak- | [4] ¢.31-36
) KaBe€Ba.
84. | SlxuM cUMBOJIOM MO3HAYAETHCSA KOSPILIEHT TYpOYIEHTHOI B A3KOCT1 ? [4] c.31-36




85 Jlo sikoi kareropii BITHOCHTHCS pika, y sikoi nedopmarii BimOyBaroThes | [4] ¢.50
" | HIOpiYHO B OJTHUX 1 THX XK€ MICISX, PO3MIp HAMUBY Ta PO3MUBY CIIIBIIAJIA€:
36 Sk BiApaxoBYy€eTbCsS 3HAYCHHS Y MPH OOYUCIICHHI T]=§ y Teopii TypOy- [4] c.51
" | nenrnocri [Tpangrns 1 Kapmana?
87. | Xto aBTOp MOP(HOMETPHUHOT 3aIEKHOCTI l—b =a: [4] .51
88. Bupas Dﬂﬂ (T] = (11'1:1 - Uﬂ)z Ha3UBA€ETHC: [4] c.51
J1o K01 rpyIH BIAHOCATHCS T1APOMOP(]OIOTIUHI 3aJIeKHOCTI [4] c.21-22
0.5 — -
g9, | Ao =152 (:g?ﬂ) : b, = 1.6(Q13*)°75;
= 025
hey = 0.5 (Ii)
90 3HaNITh TOMUIIKOBE CTBEP/XKEHHS Y BUCHOBKax 10 Teopii Kommoroposa- | [4] c. 82
: OO6yxoBa:
4.3. KoHTpOJIbH1 TECTOBI 3aBIaHHS JI0 ICITUTY.
No KoHTpoJIbHI TeCTOBI 3aBIaHHs OcHoBHa
JiTeparypa,
CTOPIHKHU
1. OCHOBHMMH METOJIaMH JOCIIKEHb PYCIIOBUX IPOIIECIB € TaKi METOIH: [1] c.26-27
2 SIki 13 pakTOpiB pyCIOBOrO MPOLECY € HE3aTSKHUMU? [2] c.8-12
XTO 13 BUEHHX BIIEpIIE ITOKa3aB B3aeMOJII0 1 B3aeMO3B’s30K cuctemu | [1] c. 9-11,
3. «[lotik—~Pycno»: 27-28
4. Py11iiiHOIO CHIIOI0 PYCIIOBOTO MPOIIECY SBISETHCS: [3]c.7-8
5. SIkuii 13 KpUTepiiB JO3BOJISIE BUSHAYUTH PEXKUM PyXY MOTOKY? [4] c.15-18
6 SIkuii pyclioBHi TpOIIEC Bi/AMOBIa€ 3BUBUCTHM pyciiam 3a Tumizaiiieo Po- | [2] ¢.18-21
' ciicekoro K.I. 1 Ky3pmina [LA.:
7. Sxuii 13 BUpa3iB BiAnoBigae 3akoHy HerotoHa? [4] c. 19-20
SIkoro i3 HaBeneHUX (HOPMYIT OMUCYEThCS KpUTepiil crifikocti pycna Benu- | [2] ¢.23-25
8. KaHOBa:
SIkuii 3aKOH PO3MOTY TypOyJIeHTHOI B S3KOCTi BiAmoBinae morapudmiu- | [1] ¢.18-21
9. HOMY 3aKOHY PO3MOJiTY IIBUAKOCTI 3 TTMOMHOIO 3TiAHO Teopii TypOyseH-
tHOCTI [Ipanarns 1 Kapmana?
Jlo siko1 KaTeropii BiTHOCUTHCS piuka, IO MPOTIKa€e y BiTHOCHO Hepo3MuB- | [4] ¢.21-23
10. HUX 1 CKEJISICTUX TIOpPOJiax, 3 MAJIOIO KUIBKICTIO HAHOCIB Ta CIa0KUM X TAT-
HEHHSIM I10 JIHY:
11. SAxuii 13 moCTyNaTiB OcepeTHeHHS PeliHoMb Ica 3aMCaHyi 13 TTOMUJIKOIO? [4] c. 26-28
12 SIk Ha3WMBaeTbCs NUISIHKA PIYKH, KOJIM PYCIO CKIIAJEHE 13 YIaMKiB CKellb,
" | BaymyHIB, KPYITHOT raJIbKH: [4] c. 26-28
13 Bubepith Bipae GopmyntoBanHs (izuuHoi KoHuenuii Teopii Kommoroposa | [4] ¢.31-32
) -ObyxoBa.
Jlo sxoi Tpymu  BigHOCATBCA — Timpomopdosoriuni  3anexxHocTi: | [4] ¢.27,123-
14. b = au.gznu.acbqu.ad-i—u.zﬁ; h = a—0.54n0.2?q0.2 7i-0.13. | 126
U = 03808 1q0.195—ﬂ.3 9.
15. O0epith Bupa3 Uit po3paxyHky MaciTady Konmoroposa [4] c.31-32
16 OnHuM 13 monokeHb GopmyBaHHsS pycen mo M.A.BenikaHoBy € miniMmyMm | [4] c. 31-32
' JMICHUTIAIII] HepTii. SIKi MPOIIeCH € HACTIAKOM 1IbOT0 y pycii? [5]c.120




Jl51g po3paxyHKy HIBHAKOCTI HA BEPTUKAJl Y pyciax NpSIMOKYTHOTO Tepe-

[4] ¢.28-31

' 1g{16.7+ 1] _u '
17. pi3y 3aCTOCOBYEThCS popmyna: ¢y = v Iﬁiﬁj{ y naHii Gopmymi U —
94,
1e:
18. | 3acHOBHHMKaMM BYCHHS PO PYCIOBUH MPOILIEC €: [4] c.26-28
19 Skuit Bursaa Mae 3akoH 1uronr byccinecka-XKykoBcbkoro s Teuii Ha 3a- | [4] ¢.27-28
' OKpYTJICHHi?
20 Po3mipu mimanux rpsn y pycii: [4] c. 32-36,
' 38-42
Js sikoi popmu pycna A.B. KapayiiieB BUIIIMB HACTYIHUI THIT nUpKyas- | [4] c. 32-36,
21. | wii: 6ins BBirHyTOrO Oepera iime po3MHB pycia, OiIs OMyKIOro — HamuB, | 38-42
JTHO pyclia 3aJIUIIAEThCS YCTAICHUM:
29 YTBOpEHHS KOMIUIEKCY B3a€MOTIOB’ I3aHUX €JIEMEHTIB Pyclia pi3HOTO I0- [4] c.34-36
' PAIKY (3BUB PIKH) TIOB’SI3aHO:
23 SIkiit yMOBI BiIIOBiJja€ TBUHTONOAI0HA IUPKYJIALiiiHA Tedid (3a nochigamu | [4] ¢.34-36
' JlocieBChKOTO0):
24 SIKuii THI PYCJIOBOrO MPOIECY BiAMOBiga€ MpsMOJiHIiHUM Ta ciabo3u- | [4] c. 31
| BUCTHUM PYyCJIaM:
o5 B i agd? . [4]c. 39
) W3HAYHUTH aBTOPA 3aKOHY 10 3AJICKHOCTI W = o
SIKuii THI PYCIIOBOTO IPOLIECY BiAIOBIAa€ BUMAKY, KOJIH pika nmepeBanTa- | [4] c. 38-39
26. |>KeHa HAHOCAMH TakK, IO ISl 1X TEPEMIMICHHs 3MYIICHAa PO3IIUPIOBATH
CBOE PYyCJI0, OCKUTBKU YKIIOH PIKH CTa€ HEJIOCTATHIM:
27 [Tpu sikOoMy CITiBBITHOIICHHI MOMEPEYHUX PO3MIPIB BOJOTOKY HUPKyIsipHi | [4] ¢.36-42
' Teyil OyAyTh NPUPOJHUM NUISIXOM HNiATPpUMYBATH rMUOUHU dapBarepy::
28 SIKi 13 Ha3BaHUX BUMIPIOBAYiB TUITIB PYCIOBOTO IMPOLECY € 3arajlbHUMH [4] c.36-42
) JUTSL BCIX THIIIB:
29 SIkuio rigpaBnidyHa KPYMHICTh HAHOCIB Oy/ie MEHIlle BepTHKaIbHOI ckiano- | [4] c.34, 38-
' BOI IIBUJIKOCTI, TO BiJJOYBAaTUMEThHCSI: 42
30 SIki i3 3aKOHOMIPHOCTEH! € XapaKTePHUMH JUTS CTPIYKOBOTPsiIOBOrO pycio- | [4] ¢.39-41
| BOTI'0 IIPOIIECY:
31. Crazii mporiecy AeHyaallii 3 MEXaHIYHOI TOUKH 30DY: [4] c. 42
32 [Tpu sikoMy THITI PYCIIOBOTO TIpoIIeCy JUisi 301IbIIIEHHS TPOITYCKHOI 31aTtHo- | [4] ¢.28-31
' CT1 pycna BigOyBa€eThCsl HOTO PO3MIIACTYBAaHHS,
33 SIk HaszuBaeThcs (pakilis HAHOCIB, KO aiameTp yacTuHOK ckiangae 0.001) [4] c¢.45-46
' 0.01 mm (o I'punaniny):
34. Bubepith BipHe BU3HAYEHHS 3aIlJIaBHOTO MacHBY: [4] c.45-46
35 Ha3Bite aBTOpIB (hopMyIt [Uisi pO3paxyHKy BHTpAT TSATHEHEHUX HaHOCIB, B | [4] ¢.31-36
" | AKX OCHOBHHMM BH3HAYQJILHUM ITAPAMETPOM € IBUJKICTh MMOTOKY:
36 J1o SIKOrO0 OCHOBHOT'O THITY CYYacHOI PyCJIOBOI 3arIaBU BiJHOCATh «poHO- | [4] ¢.31-36
| CHO-TPUBUCTY» 3aIlJIaBY.
37. SIk HA3WMBAETHCS BIACTaHb MIXK TpeOEHEM 1 MiABAIUIISIM TPSIIN: [4] c.50
38 Jlo AKUX MPOTHO31B 32 03HAKOIO BITHOCSATHCS HAYKOBO-TII3HABalbHI, 1HXe- | [4] ¢.51
" | HEepHI Ta NPUPOJOOXOPOHHI TPOTHO3H:
39 Teopis, sika 3acHOBaHa Ha 1711 TypOyJI€HTHOTO MEPEHOCy B MOTOLI Kulbkoc- | [4] ¢.51
" | Ti pyxy, TeIIa, 3aBUCIUX 1 PO3YMHEHUX PEUOBUH, HA3UBAETHCS:
40 Bogockuny 1 BOJOBUITYCKH CTIYHUX BOJ, MEPEXOAH TPyOOIpoBoAiB 1 mop- | [4] ¢.51
' TOBI aKBaTOPii BiTHOCSTHCS IO IHKEHEPHUX CIIOPY:
11 SIki i3 mepepaxoBaHUX (PaKTOPIB PYCIOBOrO MpOIeCy He BigHOCIThCS 10 | [4] ¢.21-22

O0OMEXYIOUHX ?




42 J1o SKOTO 13 METOIB BUBUEHHS PYCJIIOBOTO MPOIECY BIIHOCUTHCS aepokoc- | [4] c. 82
' MiYHa 3HOMKa 1 eKCTICAMLIIHHI TOCIIIPKEHHS:
43 XTO 13 BYEHHMX BIIEpIIC ITOKa3aB OOMEKEHICTh MOXIJIMBHX NpUpoaHuX | [4] c. 56-59
' KOMILJICKCIB!
44, Axum Oyze moTik skmo Fr<l1? [4] c. 73-80
45 Sxuit mponec Oyae cnocrepiratucs B pycii, Ko kpurepi I'pumanina | [5] ¢.129-131
' K.B. 6yne I'(M)<0.75:
46 SIxuit 13 BUpa3iB € GopMyor0 A BU3HAUYEHHS TypOyJeHTHOI Hampyru y | [4] c. 60-62
' TUTONTNHI?
47 SIkoro0 13 HaBegeHUX (HOPMYIT OMHMCYETHCS KpUTEpil cTiiikocTi pycna Jlox- | [4] c. 65-73
" | TiHa:
48. | SlxuM cCUMBOJIOM MO3HAYAETHCS Koe(DimieHT (Hi3MIHOT B’ SI3KOCTI? [4] c. 68-69
Jlo siK01 KaTeropii BiIHOCUTHCS pika, y siKoi maHoBi aedopmariii Bupaxkeni | [4] ¢.60-73
49. cmabko, rmubOuHHI Aedopmarii BiIOyBarOThCSA MIOPIYHO 1 MawOTh Oe3mai-
HUN XapakTep, MepeKaTH 3MIHIOIOTh CBOIO (POPMY 1 MOJIOKEHHS Y PYCIIi:
50 Sk 3anpornoHyBaB PeifHONbIC 3amMCcyBaTH MUTTEBY IIBUAKICTH Ha BepTu- | [4] ¢.123-125
' Kaui?
51 HasBHICTh yMOBHHX 3aI€KHOCTEH MiX MophoMmeTpuuHUMH Xapakrepuc- | [4] c.123
' THKAaMHU PyCJa 1 T1IpaBIiYHUMHU OKa3HUKaMU MOTOKY CBIAYUTH MPO:
52. Bupas Dy (1) = CIEEHETEHE HAa3UBAETHCA: [4] ¢.129-130
J1o sik01 rpymnu BIAHOCATHCSA T1APOMOP(OIOTiUHI 3alIeKHOCTI [4] c.135-140
53. B = 0.29- 1324 Q = 0.29vhIf-=%, v=2.4-I°:
54. OO6epiTh BUpa3 ais po3paxyHKy macmTady yacy Kommoroposa: [4] c.141-142
55. SIke 13 BUBHAYEHDb PYCIOBOTO MPOIIECY € BIPHUM: [4] c.138-140
56 XTO 13 BUECHHUX 3aIPOTIOHYBAB GOPMYITY I PO3PAXyHKY CepeiHix mBHUI- | [4] ¢.146
" | KocTelt s pycen 13 He3HAYHOI0 KPUBHU3HOIO:
57. | fxi Hanocu popmyroTh penbed pycna: [4] c.145-148
58. Sxuii BUTIIsA Mae 3aKoH Tuion MakkaBeeBa JUIsl T€Uil Ha 3a0KpYIVICHHI? [4] c.147-148
59 Benuke Hakomu4eHHs HAHOCIB y pycii, 3a (OpMOK cxoxke Ha rpsiau, | [4] c¢.147-148
' MIOB’5I3aHO:
60. | Ik 3MIHIOIOTBCS CHIIM Ha 3THHI pycia: [4] c.147-148
61 Y TBOpEHHS KOMIUIEKCY B3a€MOIIOB’ I3aHUX €JIEMEHTIB pyclia pi3HOTO I0o-
" | paaKy (3aKpyT piKM) BIANOBIAA€ CTPYKTYPHOMY PiBHIO: [4] c.26-27
62 Sxiif yMOBI BIJIIOBi/Ia€ JBOTBUHTOBA TeUisl, CTPYMEHI CXOIAThCS Ounst jaHa | [4] ¢.8-12
' (3a mocminamu JlocieBChKOTO):
63 SIkuil THI PYCIIOBOTO IMpOLECY BUHMKAE B YMOBaX BIJCYTHOCTI oOMexyto- | [1] c. 9-11,
" | 4Oro BIUIMBY CXMJIIB TOJIMHU Ta MPHU HAIBHOCTI ii HIMPOKOTO JHA: 27-28
SIki yMOBH CTIMKOCTI 3epeH Ha JHI fAKIIOo iX KoediuieHT cTiiikocti Oyne | [3] c. 7-8
64. Ki >1:
SIKUil THIT pYCIIOBOTO TPOIECY 3yCTPIYaOThCS Y MMOHMU335X BENUKUX pik Ta | [4] c.15-18
65. | BiAmoBigae yMoBaM — yTBOPHOETHCS Psill COPSMILSIFOUKMX MPOTOKIB Ta CiTKa
MIPOTOKIB BTOPWHHOTO TIOXOKEHHSI, SIKa 3’ €JIHYE IIi CIIPSIMIISTIOY] TPOTOKH:
00. Micrie po3rarryBaHHs BOJOMPHiiMaya Ha BOAOTOIII: [4] c.18-21
67 SIKi 13 Ha3BaHMX BHMIPIOBAYiB THITIB PYCIIOBOTO MpOIeCy € xapaktepHumu | [4] c. 19-20
" | U1 CTPIYKOBOTPSIOBOTO MPOILECY:
68. | BusHauntu aBTOpa 3aKony mo 3anexuocti D = Dge™#*: [4] ¢.23-25
. SIki 13 3aKOHOMIPHOCTEH € XapaKTepHUMH Ul He3aBepIlueHoro meanapy- | [4] c.18-21
69. BaHHS:
70. | Eposis, sika criocTepiraeTbcst KOJIM Maca CTiKao4yoi BOJM 3HauHi, a penbed | [4] c.21-23




MICIIEBOCTI 30CEPEIKYE CTIK IUX MACTIO BU3HAYCHUM HaIpsiMaM:

J1o sikoi pi3HOBHUIHOCTI PYCJIOBOi OaraTopykaBHOCTI BiTHOCHTBHCS mpouec: | [4] c. 26-28
71. MepeBaXkae MEPEeMIICHHs] HAHOCIB Y (OpMi CTPIYKOBHUX TpsA , O€371aaHO
PO3TAIIOBAaHUX MO MIUPHUHI PIKH:
72 Sxwuii miaMeTp YaCTHHOK Mae pakxilist «IicoK cepeaHiiy (110 TpUIIaHiny):

) [4] c. 26-28
73. 3armTaBHUN MacuB OKOHTYPEHHH KIJTbKOMa 3aKPyTaMH PycClia Y BUTIAIKY [4] c.31-32
74 Jo K01 rpynu Hanexurs popmyna g_ = % &L (g — q,) s pospaxy- | [4] ¢.27,123-

" | HKY BUTpAT TATHEHHX HAHOCIB: 126
75 I'pebumi, TIEPEKH/IAHHS CTOKY, MOCTOBI IMEpPEeXOaH, M0 MepeKpuBaroTh 3a- | [4] c.31-32

" | miaBy, BIIHOCSTBCS 10 1H)KEHEPHUX CHOPY/I:

76 SIki mapamerpu B3ATI 3a OCHOBY kiacudikamii gonHux rpsx | [4]c. 31-32
) K.I.Poccincekoro Ta I.A . Ky3pmuHa: [5] c.120
77 SIkoMy BHy MPOTHO3IB BiANOBIAAIOTH NMPOTHO3U 32 4acoM mepemuucieH- | [4] c.28-31

HS:
78. | I'paBiramiiina Teopist pyXy 3aBUCIMX HaHOCIB Oyna po3poliieHa: [4] c.26-28
J1o KUX MPOTHO30BaHMX €JIEMEHTIB PYCIIOBOrO MPOIIECY BiTHOCAThCS Yac- | [4] ¢.27-28
79. TUHKHU PYCJIOBUX HAaHOCIB:
CyTHICTIO pyCIIOBOTO IPOIIECY €: [4] c. 32-36,
80. 38-42
XTO 13 BUCHUX BIEPIIE PO3KPUB AUCKPETHICTH PYCIOBOTO MPOIIECY: [4] c. 32-36,
81. 38-42
82. | Sxwuii i3 kpuTepiiB 103BOJISIE BUSHAYUTH CTaH BOJIHOTO TIOTOKY? [4] c.34-36
Slkuii pycnoBuil mpoliec BIAMOBiAA€ MPSAMOIHIHHUM pycliaM 3a Tumizami- | [4] ¢.34-36
83. ero Pocincekoro i Ky3pmina:
84. Ska 13 popmyn BiamoBigae Bupaszy Uisl TMHAMIYHOI IIBUAKOCTI? [4] c. 31
85. | fxoro i3 HaBegeHUX (POPMYIT ONTUCYETHCS KpuTepii [ puimanina: [4] c. 39
86. SIKUM CUMBOJIOM MO3HAYAE€ThCS KIHEMAaTUYHUIN KOS(IIIEHT B’ A3KOCTI ? [4] c. 38-39
g7 Jlo sikoi kareropii BITHOCUTBCS piKa, y SIKOI MOTIK BoAM 1 Oeperu nepemi- | [4] ¢.36-42

" | OIyIOTBCS 3 OHAKOBOO MIBUJIKICTIO:

88. I'padik piBHIHHS pyXy JaMiHAPHOTO TTOTOKY Ma€ BUTJISI: [4] c.36-42
89 XTO € aBTOPOM 3aJIeKHOCTI % — consrt . [4] c.34, 38-

- " 42
90 BuOepits BipHe QopmyntoBaHHs eHepreTuyHoi koHnenuii Teopii Kommo- | [4] ¢.39-41

" | ropoBa - O0OyxoBa.

J10 sIKOT TPYIH BITHOCATBHCS T1ApOMOP(OIOTiYHI 3a71€KHOCTI [4] c. 42

0.5 1 -
1. =m(g§]o.25; Q :Ehz E.gB)U'ZJ;
1. (g)\025

v=zh(3)
92. O06epiTh BUpa3 A po3paxyHKy macitady mBuakocti Konmoroposa: [4] c.28-31

OnHonarpasinieHi aedopmariii, siki crocTepiraloTbcs TpUBaIui vac Ta Bi- | [4] ¢.45-46
93. No0paXkaroTh OaraToJliTHIA PO3BUTOK PIKU, HA3UBAIOTHCA:

Jl7is po3paxyHKy MIBHAKOCTI Ha BEPTHKANIl y pyclaxX MpsIMOKYTHoOro mepe- | [4] ¢.45-46

) 55(15.?3—#1) » )
94. pi3y 3aCTOCOBYEThCS popMyna: 1y — U[us—ﬁf' y nmaHit popmyni U —
Az

1e:

05. 3aCHOBHUKAMH TiApO MOPQOIOTIYHOT TEOPii PYCIOBOTO MPOIIECY €: [4] c.31-36




96 Po6Gora sixoi cum abo sIKWid MPUHITAIT B3STUH 32 OCHOBY apyroi koHuentii | [4] ¢.31-36
" | pyXy BOaM Ha 3rHHI pycia?
97. [Timani rpsiau y pycii BiMOBIIAI0Th CTPYKTYPHOMY PiBHIO! [4] c.50
s sikoi popmu pycna A.B. KapaymieB BuAinmuB HacTynmHUN THN HUPKY- | [4] .51
98. JISALIi: TBOTBUHTOBUN IUPKYIBIIHHANA PYX, PO3MUBAETHCSI PYCIIO y MiCIIi
HaOIIBIINX TTMOVMH, HAMUBAETHCS — 01151 OeperiB:
99. YTBOpeHHsT MOPQOJIOTIUHO OTHOPIAHOIT JUISTHKHA PIKH OB’ S3aHO! [4] c.51
100 Sxwuii THIT pyCIIOBOTO MPOIECY BUHUKAE B YMOBAX IMOTIpIIEHHS YMOB TpaH- | [4] ¢.51
' | crmopTy HaHOCIB:
101 SIKmmio rizpaBilidyHa KPYMHICTH HAaHOCIB Oyne Ounblie BepTUKaIbHOI ckia- | [4] c.21-22
" | TOBO1 MIBUJKOCTI, TO BiIOYyBaTUMETHCS:
SIkuil THIT PYCIIOBOTO IpOIIECy BIAMOBIZa€e ymMoBaM ja00pe 3arorutoBanux | [4] c. 82
102. | 3ammaB Ta pi3KUX BiAMIHHOCTEH B KPYIIHOCTI JOHHHX Ta 3aBHCIMX HAHO-
CiB:
B piukoBHX MOTOKax BHUTpaTa HAHOCIB 1 TPAHCIOPTYIOUYa CIIPOMOXKHICTH | [4] ¢. 56-59
103. IIOTOKY:
104 SIki 13 Ha3BaHMX BUMIPIOBAyiB TUIIIB PYCIOBOTO MpoIeCy € xapaktepuumu | [4] c. 73-80
" | u1st MOOGIYHEBOTO MPOIIECY:
105. | Bin skux xapakTepUCTHK 3aJI€KUTh TipaBiIiuHa KPYMHICTh HAHOCIB: [5] c.129-131
106. SIKi 13 3aKOHOMIPHOCTEH € XapaKTepHUMH JJIsi OOMEKEHOro MeaHapyBaH- | [4] c. 60-62
HSL:
107. | IIpomec yrBopeHHs HAHOCIB 3 T1APOJIOTIYHOT TOUKH 30PY: [4] c. 65-73
108 [Ipu sikoMy TUIi PyCcIOBOTO MPOIECY TPAHCIOPT JTOHHUX HaHOCIB BinOy- | [4] c. 68-69
" | BaeThCs B pe3ynbTaTi pyxy OJMHHYHUX Me30(opM:
Sk HazuBaeThCs (Ppakiliss HAHOCIB, AKIIO JiaMeTp yacTuHOK ckiamae 0.01- | [4] ¢.60-73
109. 0.1 MM (o I'pumaniny):
110. | 3araipHOIO BIACTHUBICTIO 3aIUIABHOT'O MACHBY €: [4] c.123-125
111 HazBin aBTOpiB (popmyn JUIS PO3PAXyHKY BHTPAT TATHEHHX HaHociB Ha | [4] c.123
" | OCHOB1 CTATUCTHYHOTO aHAJI3y PYXY OKPEMHUX TBEPAUX YaCTHHOK:
112 o sixoro OCHOBHOTO THITy Cy4JacHOI PyCJIOBOI 3aIlIaBM BITHOCATH «Kpym- | [4] ¢.129-130
' | HOrpUBHCTO-MIIAHY» 3aIJIaBY:
113. | Sk Ha3uBaeTbCs BiACTaHBb MK TPEOCHSIMHU JBOX CYMIXKHUX TPSI; [4] c.135-140
114 Jlo SIKMX TPOTHO3IB 32 03HAKOIO BITHOCATHCS MPOTHO3M ISl PIBHUHHUX, | [4] c.141-142
' | TIpCbKUX PIYOK Ta PIYOK Y OCOOJIMBUX YMOBAX:
Teopis B.H.I'onuapoBa 3acHOBaHa Ha KOHILEMIIi KiHeMaTHYHOI cTpyKTypH | [4] ¢.138-140
115. IIOTOKY, HA3UBAETHCSL:
116 Ha sixi mporHo30BaHi €1eMEHTH PYCIOBOr0 MPOLEeCcy NOAUISIOThCS pycioBi | [4] c.146
" | dopmu:
117. | SfAxum Oyne nortik ko Re<Reg? [4] c.145-148
118 Sxmit mporiec Oyne cmocrtepirarucsi B pycli, sIKIo kputepiid [pumanina | [4] c.147-148
" | K.B. oyzme I'(m) > 1.0:
119. | Skwii 13 BUpa3iB BIANOBIIA€ PIBHSIHHIO PyXY JaMiHAPHOTO IOTOKY? [4] c.147-148
120, 5{'1<010 13 HaBeIeHUX (POPMYJT OMHMCYETHCS KPUTEPiH cTIHKOCTI pycina Anty- | [4] c¢.147-148
HiHA:
SIkuil 3aKOH pO3MOALTY IIBUIKOCTI 3 NIMOMHOIO BiANOBiae mapaboaiyHoO-
121. | My 3akoHy po3mominy TypOy/IeHTHOI B’S3KOCTI 3rimHO Teopii TypOyieHT- | [4] ¢.26-27
Hocrti [Ipanaris i Kapmana?
122 Jlo siko1 KaTeropii BiTHOCUTHCS piKa, y sIKO1 IJIaHOBI 1 rMOMHHI nedopma- | [4] ¢.8-12

1111 BUpaXKeHi J00pe, BiI0YBAIOThCs B MEPi0jl BOJAOIULIS:




[1]c. 9-11,

. . . ds
123. | V piBusanni lImigra Ta Keepa () = £ — s3navenns £ —ue:
dy 27-28
124 Sk Ha3MBA€ETHCS MUISTHKA PIUKH, KOJU PYCIIO CKIIajaeHe 13 pisHo3epHHcTOoro | [3] c. 7-8
" | micky, Teuis criokiiiHa:
J1o siKOi rpymnu BiTHOCATHCS T1ApOMOPGOIIOTIUHI 3aI€KHOCTI [4] c.15-18
125. E—A[ a]“. E—A[ @]ﬁ
p 1lpz/gpr| p 2 |pz/epi] -
126 O06epitTh hopMyy JUTsl pO3paxyHKY JUCHIIALT €HEeprii: [4] c.18-21
127 dopMyBaHHs PIYKOBHX 3aIlJIaB — YTBOPEHHS B pe3yJIbTaTi BigkiaaaeHHs Ha- | [4] c. 19-20
" | HOCIB Mij yac MepeMilIeHHs pycia o JHY PIYKOBOi JOJIHHU:
128 Ha3BiTh ocHOBHI (hakTOpH, 1110 BU3HAYAOTH PO3MOILI IIBUAKOCTEH 110 [4] ¢.23-25
' | mmpuHi NOTOKY?
129 OnuH 13 CTPYKTYpHHUX PiBHIB T11poMopdosioriyHoi Teopii — piBeHb TBepaoi | [4] c.18-21
' | YaCTHHKH. HA IbOMY PiBHI PO3IIISIAIOTHCS MUTAHHS:
130. | Skwuif BUrIs,T Mae 3aKOH IUIONI KOXKEBHIKOBA JIJISl T€Uil HA 3a0KPYTIICHHI? [4] ¢.21-23
131 Bennke HakonmuueHHsI HAHOCIB y pycii, 3a (OPMOIO CXOXKe Ha Tpsiau Bid- | [4] c. 26-28
' | mOBiJa€ CTPYKTYPHOMY PiBHIO:
132. | fxi pakTOpy BUKIMKAIOTH MUPKYIALIIO B TOTOII (TI0 H.€.)KYKOBCHKOMY): [4] c. 26-28
133. | Po3mipu rpsimonoiOHIX HAaKOMUYEHb HAHOCIB Y PyCIIi: [4] c.31-32
134 SIkiit yMOBI BiJIIOBiJJa€ OTHOTBUHTOBA TeYis, (3a JOCIiaMH JOCIEBCHKO- (4] ¢.27,123-
" | ro): 126
[Ipu skomy Tumi pycioBoro mporecy aedopmaii 3akpyTiB npoxonusats | 1[4] ¢.31-32
135. | muisxoMm CIOB3aHHS BHU3 3a TEUIEIO PIUKH i3 30€peKEHHAM iX GOpM i po3-
MipiB:
136 Ske 3 piBHSHB € 3aKOHOMIpPHI: [4] c. 31-32
' [5] c.120
SIkuii TUI BIAMIOBIZAE MPOIECY: 3aKPYT pyciia MPOXOAUTh 3aMKHYTI UKIH | [4] ¢.28-31
nepeopMyBaHb, KOJIU PYyCiO i3 MpAMOI IUISTHKH Jgocsrae (GOpMH IETIi,
137. | noctynoBo 30iMbIIYOYN CBOKO KPHUBH3HY Ta ACHMETPUYHICTB, MICJIs TIPO-
PUBY MepemMiKy UK fedopMaliiil TOBTOPIOETHCS, a ETJIA pyciia MepeT-
BOPIOETHCSI B CTAPUIIIO:
138. | B skuxX oIMHUIAX BUMIPIOETHCS MOJIYJIb CTOKY HAaHOCIB! [4] c.26-28
139 SIKi 13 Ha3BaHMX BHMIPIOBauiB TUIIIB PYCJIOBOTO MPOIECYy € XapakrepHumu | [4] c.27-28
' | ans mporecy MeaHIpyBaHHS pyciia:
140 Hanocu, siKi nepeHoCsThes y TOBIII OTOKY BUCXITHUMH BUXpOBUMH Tedi- | [4] c. 32-36,
" | IMH, HA3UBAIOTHCS: 38-42
141 SIKi1 13 3aKOHOMIpHOCTEH € XapaKTepHUMH JJIsl BUIBHOTO MEaHIpyBaHHS [4] c. 32-36,
' 38-42
Epo3sisi, sika croctepiraerbesi Mpu HEBENWKUAX YKIOHAX MicieBocTi, ine | [4] ¢.34-36
142. | BuMuBaHHS OLTBII MITKUX YaCTHHOK, IO JIEKATh MK KPYIHIIIUMH, Ha3H-
BAETHCS:
SIkuil TUI BIANOBIZA€ MPOILECY: piKa MPOTIKAE B JIETKO PO3MUBHUX IPyH- | [4] c.34-36
143 Tax, CIIOCTEPIraeThCsl panToBe pyHHYBaHHS O€periB 3pa3y Ha BEIMKHUX BiJ-
" | cTaHsAX, BHACHIIOK 3HAYHOI HEBIIMOBIIHOCTI CTPYKTYpH penbedy THa Ta
MIBUJIKICHOTO TIOJISI TOTOKY:
144 SIxuil piaMeTp yacTHHOK Mae (pakuis «mediHb cepenHiit» (mo rpumani- | [4] c. 31
" | HY):
145. | 3annaBHuUI MAaCUB OKOHTYPEHHUH OJIHUM 3aKpYTOM pycila y BUMIAJKY: [4] c. 39
146. | Hdo skoi rpynu HanexuTh Gopmyna Jz = X4 gﬁ (T:D) JUISL po3paxy- [4] c. 38-39
a




HKY BUTPAT TATHEHUX HAHOCIB:

147 Crniopyau, sKi BUKJIMKAIOTh JIOKaJIbHI Aedopmalii pycia, Koiu KiabKicTb ix | [4] ¢.36-42
" | y pycii — qyxe BelIMKa, BITHOCATHCS J10 IHKEHEPHUX CHOPYIL:
148 SIki mapamerpu B3ATI 32 OCHOBY kiacudikamii goHHux r1psx | [4] c.36-42
" | H.C.3HAMEHCBKOI:
149 SIlkoMy BUY IPOTHO31B BiANOBIAIOTH MPOTHO3M 3a XapakTepoM B3aemonii | [4] c¢.34, 38-
" | iIKCHEPHHX CIOPY/ 3 PYCIOBUMH ITPOILIECAMH: 42
150. | CrpykrypHa Teopisi pyxy 3aBHCIHX HaHOCIB Oyia po3po0lieHa: [4] c.39-41
J1o SIKMX MPOTHO30BAHMX EJIEMEHTIB PYCJIOBOTO MPOIIECY BIAHOCATHCS 3BO- | [4] c. 42
151. POTHI, HE3BOPOTHI Ta CIIJIbHI:
152. | Sxum Oyze motik ko fr>1? [4] ¢.28-31
153 HKI/I.f/'I pycnognﬁ nporec BIJIMOBIZJa€ PO3KUIAHUM pyciiaM 3a Tumizauiero | [4] c.45-46
" | Pocincekoro 1 Ky3pMmiHa:
154. | Sxwii i3 Bupa3iB BiAnoBigae popmyii Ui po3paxyHKy notuunoi Hanpyru? | [4] c.45-46
155 SAkoro 13 HaBeneHUX (HOPMYJT ONUCYETHCS KpUTEpPil cTiikocTi pycia Mak- | [4] ¢.31-36
KaBee€Ba!
156. | SlkuM CHMBOJIOM MO3HAYAETHCS KOSPIIIEHT TypOYIEHTHOI B’ I3KOCTI ? [4] ¢.31-36
157. Jo S.IKO'I' KaTeropii: BiIIHOCI/IT‘I)CSI pixa, y AKOi Jedopmarii Biﬂ6y§amTLCH [4] ¢.50
IIOPIYHO B OJJHUX 1 TUX XK€ MICISIX, PO3Mip HAMHBY Ta PO3MUBY CITIBIIAJIAE:
158 SIK BiipaxoBYe€ThCS 3HAYEHHS Y TNPH OOYHMCIICHHI T]=f y Teopii TypOy- [4] ¢.51
" | nenrnocri [Tpanais i Kapmana?
159. | Xt0 aBTOp MOP(HOMETPUUHOT 3ATEKHOCTI % =a: [4]c5l
160. Bupas Dy, (r) = (v, —v,)? HA3UBAETHCA: [4] c.51
J1o siKo1 rpymnH BIAHOCATHCSA T1IPOMOP(]OIOTiUHI 3alIeKHOCTI [4] c.21-22
0.5 — -
161 | A = 152 (,,;u) ; be, = 1.6(QIg*)°7;
he, =05 (i)m-
cp . rg.s '
162 3HalITh TOMMIIKOBE CTBEP/XKEHHS Y BUCHOBKax 10 Teopii Konmoroposa- | [4] c. 82
" | ObyxoBa:
IlepecdopmyBaHHs piyHOIO pyclia 1 3amiiaBy, Kl Bi1OyBaloThCs B pe3yinb- | [4] c. 56-59
163. | TaTi mepeBiaKIageHHS HAHOCIB IMiJ Yac 1X TPAHCIOPTYBAaHHS, HA3UBAIOTh-
csl:
Jlnist po3paxyHKy LIBUAKOCTI Ha BEPTUKANI y pyciax NpsMoKyTHoro nepe- | [4] c. 73-80
. ) Ig 15.?i+1) . )
164. | Pi3y 3aCTOCOBYETBCS POPMYJIIA: ¢ — 4 z _Aa_ /.y naniit gopmymi Y — e
An
Op/IMHATa HaIpaBJIeHA!
165. | fxi HaHOCH DOPMYIOTH penbed) 3aruIaBu: [5] c.129-131
B ocHOBY nepioi KOHIIEMIIT pyxy BOJIM Ha 3BHBI pyciia MPUHHATO TIOJI0- [4] c. 60-62
166. | >xeHHs mpo Te, IO AOJIAKOYH 3BUB, YACTOYKH PiJJUHHU PYXAFOTHCS MO KPH-
BOJIIHITHMM TPA€EKTOPISIM. sIKa CUJIa BUKIIMKAE TaKUil pyx?
167. | YTBOpeHHs Ta iCHYBaHHS MIIAHUX TIPSy PYCIIi OB A3aHO! [4] c. 65-73
st sikoi popmu pycina A.B. KapaymieB BUaiMB HaCTymHAN THI OUPKY- | [4] c. 68-69
168. | maAwii: ABOrBHHTOBA Teuis, pO3MUBAIOTHCS Oeperd, B pycii GopMyrOThCs
OCEPEeJIKH:
JU1st SIKOTO CTPYKTYPHOTO PiBHS HEOOX1THO 3HATH T€0JI0riuHy icTopito pid- | [4] c.60-73
169. KOBOI1 JOJIMHU.
170. | Sxiit ymOBI BiANOBiZJa€ YETUPUTBUHTOBA TEUisl, 13 yTBOpEeHHAM ocepenkiB | [4] ¢.123-125




(3a gocminamu JIocieBChKOTO):

171 [Tpu sikomy THI PYCIIOBOTO IpOIIECy TSk HepeMIIIy€eThCsl pa3oM i3 cros- | [4] ¢.123
" | 3aHHSM BCHOTO 3aKPYTY PIKH:
172. | SIxi i3 TOHHUX TIPS EPEMILTYIOTHCS POTH TEil: [4] c.129-130
173 J10 SIKOTO OCHOBHOTO THITY PYCJIOBHX IPOIIECIB BiTHOCITHCS pycioBi mpo- | [4] ¢.135-140
" | mecu «0JIyKaruoro, OCTPiBHOTO, OCEPEIKOBOT0) THITIB:
174 CymMapHa KUTBbKICTh HaHOCIB, sIKa IIPOHOCHUTHCS PIUKOIO Yepes nonepeunuii | [4] c.141-142
' | mepepi3 3a aesikuil MpOMiXKOK Yacy (100a, MicsIb, PiK) HA3UBAETHCA:
175 Ski 13 Ha3BaHUX BUMIPIOBAYiB THIIIB PYCIOBOIO Ipoliecy € xapakrepuumu | [4] ¢.138-140
" | uIst 3am1aBHOI 1 pyclioBOi 0araropykaBHOCTI:
176 HaHnocwu, ski nepeMinryroThCs TUIBKM B IPHIOHHOMY IIIapl MOTOKY, Haszu- | [4] ¢.146
" | BaIOThCA:
177 ki 13 3aKOHOMIPHOCTEH € XapaKTepHUMH Uil MOOIYHEBOro pycioBoro | [4] c.145-148
" | mpouecy:
178. | Tunu eposii OyBaroTh: [4] c.147-148
179 [Ipu sikOMy THITI PyCIIOBOTO TPOIECY TPAHCIIOPT JTOHHHUX HAaHOCIB BinOy- | [4] c.147-148
" | BaeThCs B pe3ynbTati pyxy Me3odopm:
180 SIx Ha3uBaeThCA (PAKIisi HAHOCIB, AKIIO AiaMeTp YaCTUHOK CKianae MeH- | [4] c.147-148
" | me 0.001mMm (no I'pumaniny):
181 3anaBHUN MacWB OKOHTYPEHUH BUTHHOM IOSICY MEaH/APYBaHHS y BuUmNaj- | [4] c.26-27
Ky:
HasBiTh aBTOpIB, POopMyH SKUX MOOYHOBaHI Ha 3B’SI3Ky BUTpAT HaHOCIB 3 | [4] ¢.8-12
182. | Burpatamu Boau Ta YKIIOHAMH BOJIHOI MOBEPXHI (ISl PO3PaxXyHKy BHTpPAT
TSATHCHHUX HAHOCIB):
183 Jlo SIKOTO OCHOBHOTO THITYy CYYacHOI PYCIIOBOi 3aIulaBu BiIHOCSTH «ima- | [1] c. 9-11,
" | HO-TPUBUCTY) 3aIlJIaBY: 27-28
184 SIxi mapameTpu B34Ti 32 ocHOBY Kiacu(ikamii nounnux rpsn B.H. 'onua- | [3] c. 7-8
" | poBa ta JIx. Kenneni:
185 Jlo SIKMX TPOTHO3IB 332 03HAKOIO BiAHOCATHCS rigpomopdoorivni, rigpas- | [4] ¢.15-18
" | mko-MopdoI0riuHi NPOTHO3M Ta MATEMATUYHE MOJICIIFOBAHHS:
186. | Audysiiina Teopis nepemMinieHHsl HaHOCIB Oyia po3poliieHa: [4] c.18-21
187 Ha sixi nporHo30BaHi €1eMEHTH PYCIOBOTO MPOLECY NOAUIAIOTHCS PYCIIOBI
" | nedopmartii: [4] c. 19-20
188 Bubepith BipHe popmymtoBanHs (iznuHOi koHUenuii Teopii Kommoroposa | [4] ¢.23-25
" | -O0yxoBa.
189. Bupas Dy; (1) = CIEEHETEHE HAa3UBAETHCA: [4] c.18-21
190 Bubepith BipHe popmymntoBanHs (iznuHoi koHLenii Teopii Kommoroposa | [4] ¢.21-23
" | -O0yxoBa.
191. | Bupas D, (r) = CIEEHETEHE Ha3MBAETHCS: [4] c. 26-28
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