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AHHOTaAMSA
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BBenenne

Pabota nocesiiieHa ucciieJoOBaHMI0 OCHOBHBIX ITPUEMOB pas-
pelIeHH s TEXHUYECKUX IPOTUBOPEUUI, KOTOPBIE SABJIAIOTCA pas-
nesioM nH(opMarMoHHOTo (hOH/Ia TEOPHH peleHnst n300pe-
tarejbckux 3aaa4 — TPU3. Asrop TPU3 u npuemos — I
AJpTIIYIUIED.

B pabote nokazaHa UCTOpUsI CTAHOBJIEHUS U Pa3BUTHUS MpHe-
MOB.

WccnenoBanve MCTOpUM pa3BUTHsSI MPUEMOB aBTOP Hayval
B 1973 rony, a B 1985 rony oHM mpOBOIUIUCH COBMECTHO C .
3n0THHOMN. Pe3ysbTarhl ObLIM OMOKEHB Ha KOH(PEPEHIIUU pa3-
pabotunkoB u npernogasateseit TPU3 (Ilerposzasonck-85) L. Co-
KpaleHHbI BApUAHT 3TOM pabOTHl ObLT OMyOJMKOBAH B TPyAax
Mexnynaponuoii kondepenimu TPU3¢ect-20062.

B paborte npoBeeH aHaJIU3 BceX U3BECTHBIX aBTOPY MOIU(U-
Kallvil PUEMOB.

B npwiokeHusX TpHUBEAEHBI TEKCTHI BCEX MOAM(HKALIUIA
NIPUEMOB, TaONHIIBI UCIIONB30BAHUS TTPUEMOB, YHUBEPCAJTbHBIC
napaMeTpbl, MX CPaBHHUTEJbHBIC JaHHBIE U JPYTrHe BUIIBI MpHe-

' 350THHa . C., llerpos B. M. Tenaenuuu pa3sutus npuemMos. — JJoknan
Ha [lerposaBozackoii koHpepenyu 1985 r. — JI. 1985. — 47 c. (pykonucs).

2 Ilerpos B. Uctropus pa3sButus npuemoB. — Tpynsl MexayHapoqHOU KOH-
epentmn «Tpu mokonenuss TPU3» u Cammura paspadorunkoB TPU3. TPU3-
tbect-2006. Poccus, 13—18 oxrsa6ps 2006. — Cankt-Ilerepbypr: MATPU3, 2006. —
C.32—41.



MOB pa3pelieHrsi TPOTUBOPEUHH.

CrMcok OCHOBHBIX HCTOYHHMKOB MPEACTABIIEH B pasnene «JIu-
Teparypa».

JlaHHble MaTepuasibl MOTYT OBITh MOJIE3HBI MPErnogaBaTessM
u pazpadorurikam TPU3, u ucronp30BaHbl Kak ISl U3yYEHUS
ucropun TPU3, Tak u 11 pa3BUTHA CaMOU TEOPUM.



Oommue cBegeHns

I'. Anprinynnep comectHo ¢ P. Illanvpo, mpoaHa3upoBas
UCTOPUIO Pa3BUTHsI TEXHUKU U TATEHTHBINA (POH]I, IPUIILIHA K 3a-
KJTIOYEHHIO, UTO TSI PEIIeHH s M300peTaTeIbcKOr 3a/1a9ui He0O-
XOIMMO BBISIBUTh M Pa3peliuTh TEXHUYECKOE IPOTUBOPEUME.
OHM HavaaM pa3BUBaTh MHCTPYMEHTHI, CIIOCOOHBIE pa3pelaTh
TEeXHUYECKOe MpoTUBOpeure. B kauecTBe Takux MHCTPYMEHTOB
pa3padaThBAINCh AJTOPUTM pelleHHsI H300peTaTebCKUX
3agau (APU3) u npuemsl pa3pelieHus TEXHUYECKUX MPOTH-
Bopeunil. [lepoHauanibHO NMpUEMBl Pa3BUBAJIMCH KAK COCTaBHAS
yacte APU3, BrocneacTBUM OHU MCHOJIB30BAINUCh U KaK CaMoO-
CTOSITEJIbHBI NHCTPYMEHT.

Il moucka npuemMoB 1o paspewenuio TI1I. Anprinynnepom
OblIa pa3paboTaHa crielmasibHast TaduIa, B KOTOPOU MO BepTH-
KaJIU ¥ TOPU30HTAJIN PACIIONIOKEHBI YHUBEPCAIbHBIC TAPAMETPBI,
a Ha UX MepecedyeHny yKa3aHbl Homepa npueMosB (puc. 1). Yau-
BepcasibHble MapameTpbl pazpadoTtanbl ajis onpenenenus: TIL
Il 3TOr0 B BEPTUKAJIBLHON KOJIOHKEe (puc. 1) BeIOMpaoT ma-
paMeTp, KOTOPbIi HY’KHO M3MEHUTh (YBEJIUYUTh, YMEHBIIUTD,
YIy4ILIUTB) [0 YCJIOBUAM 3agadu. Harpumep, Ha puc. 1 Mbl BHI-
Opaym cTpouky «9. CKopocTh». B ropu30oHTaIbHON CTPOKE BbI-
OupaloT mapameTp, KOTOpBIi HeJOMyCTUMO yxyamaercs. Harpu-
Mep, Ha puc. 1 Mol BeiOpamu cronoent «10. Cuaa». Torma TII -
MEXy «CKOPOCTBIO» U «CHJIOI». Ha mepecedyeHun yHUBEpcaib-



HBIX TTAPAMETPOB B KJIETOUKE YKa3aHbl HOMEpa MPUEMOB, KOTO-
pble PEeKOMEH/IOBaHO HCTOJb30BaTh. Hapumep, Ha puc. 1 — 310
npuems 13, 28, 15, 19.

[Tpex/e yemM HUCHOIb30BaTh TAOIHUILy, HEOOXOAUMO BBISIBUThH
TeXHUYECKOe MPOTUBOPEYHE, MPUCYINee JAHHOW 3aj1a4e U Mpu-
BECTHU €r0 B COOTBETCTBHE C YHHUBEPCAJTBHBIMU TTApAMETPAMH.
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Puc. 1. ®parmeHT TaOnMIBl IPUEMOB YCTPAHEHU ST TEXHUYE-
CKHX IPOTUBOPEUYUI

[Mon6op npremos ycrpanenust TI1 B 3aBucumocty ot Buga TI1
(3aronHeHre KJIETOYeK TaOJHIb) BEJICsA MyTeM OOpadOTKH mMa-



TEHTHOTO (POH/IA U CTATUCTUIECKON 0OpaOOTKM PEIIeHUH MpaK-
THUYECKUX U yueOHbIX 3a/1a4. B 40-50-x rogax 20-ro Beka 3TH Uc-
cnenoBanus I. Anprinysuiep npoBoaut coBmectHo ¢ P. Illanmpo,
B 60-X rogax — caMoCTOsITeIbHO, a HaunHasA ¢ 70-X rojioB COB-
MECTHO C ero yyeHukamu. [lepBUuHbI OTOOP MATEHTHOTO Ma-
Teprasa OCyIecTBIIsUICS 1o ¢hopmysiaMm n3o0pereHnii. B kave-
CTBE MCTOYHUKOB MH(OPMAITIH TPOCMATPUBAIIHNCH: «BIoJIeTeHb
U300peTeHNd U OTKPBITUI», OloJuteTeHb «M300peTeHus 3a py-
0exxOM» IO OTIENIbHBIM KiaccaM u «PedepaTuBHbIN KypHAT»
1o omnpejieieHHON TeMatuke. [IpakThuecku mpocMaTpUBaIUCh
Bce m3o0petenus, caenannbie B CCCP. Kpurepusimu ordopa
M300peTeHnit 11 AajibHelIeid oOpadoOTKM ObUIM MX YPOBEHb
Y OPUTMHAJIBHOCTD. [leTanbHoe paccMOTpeHre OTOOpaHHBIX Ma-
TepPHUAJIOB OCYIIECTBIISIOCH MO ONMUCAHUSM N300PETECHUN.

C KaXIpIM TOIOM KOJMYECTBO OOpaOOTaHHOTO Marepuasa
YBEJIMUMBAJIOCh, YTO TIO3BOJISIIO YTOYHSTh JaHHbIE TAOIUIIbL.



HavajabHbin Tan —
npooopa3nl NPHEMOB

ITOT 3Tan XapaKkTepu3yeTcsi MOMCKOM oOpasa Mpuema.

B mepBbIX METOAMKAX MCHOJIB30BATH MPOOOpPa3bl MPUEMOB,
B Bujle aHayoruii. [lanee ObUT cO3AaH «CTPOUTENbHBIN MaTepH-
aJ» U1 IIpUEMa — €ro COCTaBHBIE YaCTH («KUPIAYUKU» ), KOTO-
pbie B JaibHEIeM OyIyT MPeACTaBIIATh MONIPUEMBI (MOsICHe-
HUS K [IPUEMY).

OxoHyaresibHO 00pa3 npuema Obl1 ccpopmupoBat B 1964 ro-
ay. [lo aToro BpeMeHu CyIiecTBOBaJIM TOJIBKO MOAIPUEMBI (B TO
BpeMs

. AnpTinyiiep Ha3blBal UX IpuemMamu). MIx Obu10 elie mMajo,
MIO03TOMY He ObLJIO CMBIC/IA CO3JaBaTh CUCTEMY BbIOOpA ITPUEMOB.

Onwiniem mporiecc pa3padOTKU PUEeMOB OoJiee AETaTbHO.

B 1956 rony B kauecTBe MpUEMOB HCIIOIb30BAIUCH TOJIBKO
AQHAJIOTMM C IPUPOAOHN U TEXHUKOM [1].

C 1959 o 1961 ron Besicst nouck oopaza npuema u opMupo-
BaHue noarnpuemMoB. B 1962 rogy 0butn cchopMyIMpoBaHbI MOA-
MpUeMbl U TIOSIBUJINCH NEPBbIE YHUBEPCATIbHbIE MapaMeTpPhl, KO-
TOpbIE

I'. Anprinynep B TO BpeMsl Ha3blBaJl TEXHUYECKUMU MTPOTH-
BOPEUYMSIMHU.

B meronuke 1956 roga ucnosb30Baivch 5 MPUEMOB, ABa



13 KOTOPBIX — QaHAJIOTUU (C IPUPOJION U TEXHUKOW) U TPH TIpUe-
Ma — MECTO, IJe TPOM3BOIUTCS U3MEHEHHE (B MpElesax CUCTe-
MBI, BO BHELIHEN cpefie, B COMpPEAeIbHbIX CUCTEMAX ).

B 1959 roay Owuto paszpadorano 18 mpuemos: 10 u3 HuX —
U3MeHeHHUe B caMoM 00beKTe, 3 — U3MEeHEeHHe BO BHEIIIHEH cpeie,
ernie 3 — MI3MEHEeHUe B APYTUX OObEKTax (COCEAHUX ISl JAHHOTO)
u

2 — aHaAJIOTUU C IPUPOJION U TEXHUKOM [2].

B metoguke 1961 rona npuBonutcs 22 npuema: 9 — usmeHe-
HHEe B caMOM 00BbeKTe, 4 — U3MEeHeHHUe BO BHEIITHEH cpejie, 3 — U3-
MEHEHHE B JPYrux 0ObeKTax (COCeHUX AJisl JAHHOrO), 4 — pas-
JesneHue 00beKTa Ha HE3aBUCUMBIE YacTH U 2 — aHAJIOTUH C TIPU-
poAo¥ U TeXHUKOM [3].

B 1962 romy Obino paspadorano 36 mpuemoB [4], Koto-
pbie MpeJCcTaB/ieHbl B TaOJMIle U3 ABYX CTOJIOLIOB, Ha3BaHHBIX
['. AnbTuIy/lIepOM: «THUIOBbIE TEXHUYECKHE MPOTUBOPEUUsI»
U «TUTIOBBIE CHOCOOBI YCTPAHEHUS] TEXHUUYECKUX IMPOTHBOpPE-
quit» (cM. prsiokenue 1). DTo ObUTH MPOoOpa3bl TEXHUUYECKUX
NPOTUBOPEYHUHA, PeICTaBIISIONIME COOOM YHUBEpCAIbHbIE Mapa-
MeTpbl. Kaxxaoe u3 3TMX NpoTUBOPEUUI pa3peliaeTcsl UCIOb-
30BaHHEM OITpeieeHHbIX pueMoB. Onumem 10 TUMOBBIX TeX-
HUYECKUX MPOTUBOpeumil. B ckobax yka3aHO KOJIMYECTBO MPH-
€MOB.

A. Henonyctumoe yBennueHue Beca 00bekTa (6).

b. Henonyctumoe yBenuveHue JMHbI 00beKTa (3).

B. Henonyctumoe yBenmuenue momany oobekta (3).



I'. Henonyctumoe yBenuuenue oobekTa (4).

1. Heporyctumoe nameHnenue popmsl (4).

E. Heponyctrimoe NoBblllIEHUE MOIIHOCTH (WJIY SHEPTun) (3).

7K. HenonyctuMoe CHUKeHHE HaJe)KHOCTH (3).

3. Henornyctumoe CHUKEHHUE MPOU3BOIUTENBHOCTH (3).

W. IMpotuBOpeunBoe coyeTaHre TpeOOBAHUM K YCJIOBUSIM pa-
00TbI 0OBeKTa (2).

K. Bo3HUKHOBEHME BpeHbIX (DAKTOPOB, HAITPUMEP, BPETHBIX
cun (5).



IIpuemMbl pa3pelueHus
TEeXHUYeCKUX MPOTHUBOPeYnil

Ha stom 3Tane 6pi11 chopMUPOBAHBI IPUEMBI M UIX TIOITPH-
embl. KommaecTBo mprueMoB yBETMUYMBAJIOCh M MOSIBUJIACH HE0O-
XOAUMOCTb B CO3[JaHMM U OTpaOOTKe IMOUCKOBOI'O amnmapara, Ko-
TOPBIIl B OKOHYATEeJIbHOM BapuaHTe ObUI BHITIOJIHEH B BUJE Tao-
JIMLIBI pa3pelieHns] TEXHUYECKUX TPOTUBOPEUMH.

B 1963 rony 6b111 pa3padoTansl iepBbie 7 pueMoB (39 non-
npuemoB). 10 yHuBepcayibHbIX TapameTpoB (I'. AnbTInysiep Ha-
3bIBAJI X B TO BPeMsl TEXHUUECKUMM ITPOTUBOPEUMAMM) OCTa-
JIMCh TEMU Xke, 4To Obun B MeToauke 1962 roxa. [Nosunack Tad-
mvua (npuioxeHue 1), rae no BepTUKaId ObLIM yKa3aHbl YHU-
BEpCaJIbHBIE NTAPAMETPBI, & 110 TOPU3OHTAIU — 7 MpUemMoB [S].
Ha nepecedeHny CTpoOK U CTOJIOLOB ObLIA yKa3aHbI TOATIPUEMBI
(B TO BpeMs I'. AnpTinysuiep Ha3blBaJl MX IIPUEMAMH).

B 1964 rogy Obut cchopMUpOBaHbI CTPYKTypa MpUeMa U Cu-
cTeMa IOKMCKa MPUEMOB B BUJIe TaOJIMIIbl pa3pelieHus TeXHIYe-
CKUX MpoTuBOpeumil (cMm. npuioxkenue 1). Cucrema BKJIOYaia
31 npuem u Tabmuiyy ¢ 16 yHuBepcaabHBIME TTapaMeTpamu [6] 3.

3 Bportiopa — uteparypHasi oopadotka C. KopHeeBa TUIIOBOro ceMHHapa NPOBOIH-
Moro B To Bpemst [. Asprinyiuiepom. IlpuBenem nurtary u3 gaHHow Oporopst: «I[lox
pykosoncTeoM urxeHepa I'. C. Anpriiyiiepa cocTosuloch cBbiile 30 ceMUHApOB B ca-
MBIX pa3IMYHBIX Topomax crpansl (Ps3anb, Tam6oB, [Jorenk, MockBa, CtaBporosnb
¥ JIp.) Ha 3aBOJIaX, B HAYYHO-HCCIIEJOBATENbCKHX YUPEKICHUAX M YUCOHBIX 3aBeICHH-



B tab6nmiie 6w110 ere MHOro mycThix Mect. anee padora Obuia
HarpanjieHa Ha MOMCK HOBBIX YHUBEPCAIbHBIX IAPAMETPOB, ITPU-
€MOB U IOANPUEMOB. Bblii yTOUHEHbI (POPMYIMPOBKYU MPUEMOB
U TIOANpUEMOB, Oosiee eTabHO 3amnoyiHeHa Tabnuna. [TpuHim-
MUAILHO CTPYKTYPa CUCTEMBI IIPUEMOB U MX MOMCKA HE U3MEHU-
JIack.

B 1965 rony cucrema He uameHusach [7]. belm caenansl pe-
JAKIMOHHBIE MTPABKU MPUEMOB, KOPPEKTUPOBKA U 3arlOJIHEHUE
rpad TaOIMIIBL.

B 1968 romy 6bi10 pazpadorano 35 npuemMoB u 32 yHUBEp-
caJibHBbIX TTapamertpa [8, 9].

B 1971 rony 6bina 3aBepiiieHa pa3pad0TKa CUCTEMbI TPUEMOB.
Omna conepxana 40 npueMoB 1 39 yHUBEPCAIBHBIX TAPAMETPOB.
CymectBoBano nse mogudukanuu npuemos k APU3-71. Ilep-
BBl BapuaHT ObLI BhINMyIlEeH B Bue Opoiopsl [11], a okoHYa-
TeJIbHBI — B KHUTE «AJTOpuT™M u3zoopeteHus» [10]. B kHure
«TBOpUecTBO Kak TOYHAsI HayKa» [14] yacCTHYHO M3MEHEHO Ha-
3BaHue rpremMa 9 u ero (popMynMpoOBKa, CENAaHbl HEKOTOPBIE U3-
MEHEeHUsI 1 KOPPEKTUPOBKHU OTJEJbHBIX MOANpruemMoB*. B kHure
«ITouck HOBBIX uaer» [15] mprembl B3SITh U3 KHUT «AJITOPUTM

sx. B pesynbrare BeIpaboTaach BIIOIHE OMpe/e/eHHas IIPOrpaMMa, HaKOIIJICS HEKO-
TOPBI OIBIT IPOBEACHUS 3aHATHH. B KOHIIE 3TOH KHIDKKHM IPUBEIeHA THIIOBAst MPO-
rpamma ceMuHapa (rpuioxenue 1). [lecsats 3ansatuil no asa yaca, uroro 20 yacos» (c.
6). Cranucnas I'eopruesny Kopuees pemakrop kuuru [3]. Bpommopa C. KopHeeBa
«Anre6pa 1 rapMOHUs1» OblIa M31aHa TOCMEPTHO.

4 YroGel ommunTh passHble Monudukaimyu 40 OCHOBHBIX NMPUEMOB pa3pelleHus

TEXHUYECKUX IIPOTUBOPEUMI, B IPUIOKEHUAX Mbl UX YCIOBHO Hazanmu: APU3-71,
APU3-71-1, APU3-71-2 u APU3-71-3.



u300peTeHusi» U « TBOPUECTBO KaK TOUHASI HAYKa».



PazBuTHE MOMCKOBOIO anmapara

[TorckoBbIi anmapar HeOOXOAUM JJIs ONpeesieHHs IpueMa,
C MOMOLIBI0 KOTOPOTO MOKHO Pa3pelNTh KOHKPETHOE TEXHUYE-
CKOe MpoTUBOpeure. B OKOHYaTeIbHOM BHJIE OH MPE/ICTABIISET
co00M TabMHILly C YHUBEPCATIbHBIMU MapaMeTpamMHU 10 BEPTUKAIN
Y TOPU30HTAIIH, A Ha MIEPEeCeYeHnH CTPOK U CTOJIOLOB HAXOATCS
HOMEpa IPUEMOB.

[lepBoHavya bHO KOMMYECTBO TPHEMOB OBUIO HEOOJBIIOE
U He ObUIO MOTPeOHOCTU CO3[aBaTh cUcTeMy uX BbiObopa. [Ipu-
€Mbl MOXHO OBUIO OBICTPO MPOCMOTPETh U ONpPENEIUTh KaKoH
U3 HUX MOAOKET JUIsl pelleHrs JaHHOH 3a1aun. B nanbHeiem
KOJIMYECTBO NMPUEMOB YBEIMUMBAJIOCH U TaKasi MOTPEOHOCTH I10-
SIBIJIACh.

[TpooGpa3 Tabnuiel pa3pelieHusi MPOTUBOPEUNA MOSBUIICS
B 1962 rony [4]. 36 mpuemoB pa36wim Ha 10 rpynm — «Tuno-
Bble TEXHUYECKHE MPOTUBOPEUMS» (KaK MBI MUCATIA PaHbIIE —
9TO MpooOpa3bl YHUBEPCATIbHBIX MapameTpoB). Tadmuiia npuse-
JieHa B IIPWIOKEHUM 1. YHUBEpCallbHbIE ITApaMeTPhl («THUIOBbBIE
TeXHUYECKHUE TPOTUBOPEUHSI») MbI IPUBOIVIIN BHIIIIE.

A. Heponyctmoe yBenmueHe Beca 0ObeKTa.

b. Henonyctumoe yBesm4eHue JUIMHbI OOBEKTa.

B. Henonyctumoe yBenmueHue miomany o0beKTa.

I'. Henonycrimoe yBenuueHne oObeKTa.

I1. Hemonyctumoe n3meHeHue (popMBl.



E. Henonmyctrumoe NoBbIIIEHHE MOIIHOCTH (MM SHEPTUN).

7K. Heponyctumoe CHUKeHHE HaIeKHOCTH.

3. Heponyctumoe cHU>XeHME TPOU3BOIUTETBHOCTH.

W. [TpoTuBOpeunBoe coyetaHue TpeOOBAHUI K YCJIOBUSM pa-
00ThI OOBEKTA.

K. Bo3HuKHOBeHHE BpeaHbIX (DAKTOPOB, HApUMeEp, Bped-
HBIX CHIL.

B APN3-63 yHuBepcaibHble MapaMeTphbl HE MEHSTUCh, TOJb-
KO B 1. «E» Ob10 100aBIeHO clioBo «Martepuasio» (E. Hemorry-
CTUMOE MOBBIIIEHNE MOITHOCTU, SHEPTUU, MATEPUATIOB).

B 1964 romy Obiiu chopmupoBaHbl 00pa3 YHUBEPCATBHOTO
napameTpa ¥ Buj TaOmuibl (cM. mpuiioxeHue 1). B manbHei-
IIeM UX BUJ HE MEHSICS, a TOJBKO MOSIBISUIUCH HOBBIE YHU-
BepCaAJIbHBIE MapaMeTphl U Ha OCHOBE 0OpadOTKM Bce OOJIbllie-
r'O CTAaTUCTUYECKOTO MaTepHasia MOMOHSINCH JaHHbIE TAOJUIIBL.
B APU3-64 ucnonb30Baiuch Caeaylolre YHUBepcaibHbIe Ia-
paMeTpsbl:

Bec

. [lnvnHa

. ITnomanp

. O6bem

. Ckopoctb

. ®opma

. DHeprus

. MomtHoCTb

00NN A W=



9. Marepuai, BEeECTBO

10. I[Ipon3BOIUTENBHOCTD

11. HagexHOCTB

12. KoappurmeHT nosie3Horo AericTBus
13. TouHocTb

14. Bpennsle (hakTopsl

15. Yno6cTBO paboTh

16. IlepemeHHbIe yCIOBUS PaOOTHI

B 1965 rony nouckoBblii annapar NpakTUYeCKH He U3MEHWII-
Csl: YHUBEpCAJIbHbIE TTApaMETPbl OCTATIUCH T€ ke, a B Pe3yJibTa-
Te 00pabOTKH elrie OOJBIIEr0 CTATUCTUYECKOro MaTepuaa, Obl-
JI OTKOPPEKTUPOBAHBI JAHHBIE TAOJIUIIBI U 3aIMIOJTHEHO O oJiblliee
KOJINYECTBO KJIETOUEK.

B 1968 romy Oblna pa3padboraHa Tadnmuia ¢ 32 yHUBEpCaib-
HBIMU [TapaMeTPaMU:

1. Bec
. JlnunHa
. ITnomans
. O6bem
. Ckopoctb
. YckopeHue
. Cuna
. Hanpsixenue wim naBrieHve
. [TponOmKUTENILHOCTD IEUCTBUSI
10. ITpouHocThb

O 00 1 O\ Lt & W I



11. ®opma

12. Temnieparypa

13. OcBemneHHOCTD

14. DHeprus

15. MorHocCTb

16. KonuuecTBo BeliecTBa
17. IIpon3BOAUTENBHOCTD
18. 'OTOBHOCTB K AEWCTBUIO
19. HagexxHocth

20. CTaOuIbHOCTD

21. Ilotepu

22. TouHoCTb

23. Bpennble (pakTopbl

24. Y100CTBO U3rOTOBJIEHUSA
25. Yno6cTBO paboTh

26. Y106CTBO KOHTPOJIS

27. Y1o6cTBO peMOHTa

28. Apantanus

29. OQHOPOJHOCTh

30. Cl1o:xxHOCTh

31. YHuBEpCAIILHOCTD

32. CreneHb aBTOMaTU3ALUU

[osiBuiiock 16 HOBBIX YHUBEPCAJIBHBIX [IAPAMETPOB:
Yckopenue
Cuna



Hanpsixenue unm naBieHue
[TponomKUTENBHOCTD AEUCTBUS
[IpouynocTh

dopma

Temneparypa
OcBelIeHHOCTh
KonuuecTBo BeliecTBa
[Tpou3BOIUTENBHOCTD
['0TOBHOCTB K JIEHCTBUIO
C1abuIbHOCTD

Ilotrepun

Y1100CTBO U3rOTOBJIEHUS
Y1006cTBO KOHTpOJIS
Yno6cTBO peMoHTa
Apanrauus

OaHOPOAHOCTD

CnoXHOCTh
YHuBepcaapbHOCTh

CreneHpb aBTOMATU3AIMU

B 1971 romy Obina paspadorana tadnuia ¢ 39 yHuBepcaib-
HBIMU TTapaMeTPaMU:

1. Bec nogBukHOTO 00beKTa

2. Bec HEMOOBMKHOTO OOBEKTa

3. JInuHa NOABUKHOIO 00BEKTA

4. [InHa HEeTIOABMKHOTO 00BhEKTa



5. Inomaae MoaBUKHOTO 00BEKTA
6. Imomaas HEMOABUIKHOIO OOBEKTa
7. O0BEM TTOIABUKHOIO OOBEKTA

8. O0BEM HEIMOABUKHOIO 0OBEKTA

9. Cxopoctb

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Cuna

Hanpsxenue, nasinenue

®dopma

VCTORYMBOCTL COCTaBa OOBEKTA

IIpouynocts

[TponOIKUTEILHOCTD ICHCTBHS TOIBUKHOTO OOBEKTA
[TpomomKUTENILHOCTD JEUCTBUS HEMOIBUKHOTO 0ObEKTa
Temmneparypa

OcBellIeHHOCTh

DHeprus, pacxoayemMas MOABMXHBIM OOBEKTOM
DHeprus, pacxoayemMas HeTrOIBUKHBIM OObEKTOM
MorHocTh

Ilorepu sneprun

ITorepu Bemecra

[Totepu undpopmarmn

ITorepu Bpemenu

KonuuectBo BelecTBa

Hapexnoctn

To4dHOCTh M3MEPEHUSA

To4yHOCTh M3rOTOBJICHUS

Bpennsbie (pakTophl, IEHCTBYIONTHE HA OOBEKT N3BHE



31. Bpennble (pakTOpbl, reHEPUPYEMBIE CAMUM OOBEKTOM
32. Y100CTBO M3rOTOBJIEHMS

33. Y1006cTBO 3KCIUTyaTavu

34. Y1o6cTBO peMOHTa

35. Apanraiys, yHUBEPCAIbHOCTh

36. CI0XXHOCTb YCTPOMCTBA

37. CIOXHOCTb KOHTPOJISI M U3MEPEHUS

38. CrerneHp aBTOMATU3ALIAN

39. IIpon3BOIUTENBLHOCTD

[losBWJICA HOBBIM YHMBEPCAJIbHBIM MapameTp: «YCTOWYM-
BOCTb COCTaBa OOBeKTa». HekoTopele mapaMerpbl paclIMpHIIU
CBOE MOHMUMaHMe. Tak mapamMeTphl: «BEC», «IJIMHA», «[UIOLIA b,
«00BEM» U «IIPOAOKUTENBHOCTD ACHCTBHS» CTAIM paccMar-
pUBATHCS /ISl TIOIBU)KHOTO U HETIOABMKHOTO OOBEKTOB, a Ma-
pameTp «Bpe/Hble (PaKTOpbl» JEHCTBYIOLIME HA OOBEKT: U3BHE
U reHepupyemMsle camuM oObekToM. IllecTh yHMBEpcatbHbIX Ma-
pametpoB u3 APU3-68 He Obin ucnonb3oBansl B APU3-71 —
9TO: «YCKOPEHUE», <TOTOBHOCTb K JIEUCTBHUIO», «CTAOUIBHOCTD>,
«yp00CTBO pabOThl», «yAOOCTBO KOHTPOJISI» U «OTHOPOAHOCTh».

OO1mas qMHAMMKa pa3BUTHUS CHCTEMbI IIPHEMOB, IOAPHUEMOB
Y YHMBEPCAJIbHBIX [TApaMETPOB IOKa3aHa Ha luarpamme.
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O HoanpueMei O HpreMbl B VHHB epcAILHBIE TAPAMETPhI

O6H_Iaﬂ AWHaAMHWKa Pa3BUTHUA CUCTEMbI ITPUEMOB



AHaJau3 pa3BUTHA NPHUEMOB

B npusoxeHusax npuBeeHbl IPUEMBI pa3pelleHust IPOTUBO-
peuuil, UX CPaBHUTEJIbHBINA aHAJIN3 U IPYTe BUAbI IPUEMOB.

B npunoxenun 1 npuBeneHbl CIMCKU BCEX U3BECTHBIX aBTO-
Py MPUEMOB, YHUBEPCAJIbHBIX MapaMeTPOB U TAOJIMILL UCTIONb30-
BaHUs1 [IPUEMOB Pa3pelIeHUs TEXHUUECKUX TPOTUBOPEUNIA, pa3-
pabotaHHbIX .

AJTbTIIYJIIEPOM.

CpaBHMTENBbHBIN aHAJIU3 IPOBEJIEH OTIENIBHO, KaK 10 YHUBEP-
CaJIbHBIM IIapameTpam, Tak U 1o MprueMaM (CM. MPUIIOKEHHUE 2).
AHaJu3 BHITIOJTHEH B BUJIE TaOJUII, B KOTOPBIX CPABHUBAIOTCS Ba-
PHUAHTBl YHUBEPCAJIBHBIX IAPAMETPOB U ITPUEMOB, UTO MO3BOJIS-
€T MPOCIEIUTh UX IBOMIOLUI0. OTINYMSA BbIIEIEHBI [IBETOM.

AHanu3 nokasaj, YTO OKOHYATeJIbHbI BAPUAHT CUCTEMBI OC-
HOBHBIX ITpreMOB K AP3-71 He conepXuUT HEKOTOPBIX YHUBED-
CaJIbHBIX MapaMeTpPOB, PUEMOB M MOANPUEMOB, KOTOpbIE ObUIN
B IIPE/IbIIYIIMX BapUaHTaX.

B ynuBepcanpHbix napamerpax k APMU3-71 orcyTcTByIOT:

— YCKOpeHue,

— FOTOBHOCTD K /1€MICTBHIO,

— CTAa0MJIBLHOCTD,

— yno0cTBO padoThl,

— y100CTBO KOHTPO.JIs,

— OJHOPOJHOCTD.



B 40 ocHOBHBIX IpueMax yCTPAHEHUS TEXHUYECKUX MPOTU-
Bopeunt K APU3-71:

— orcytctByeT npuem «IIpuHIMN H3MeHeHMSI CpeabD».
«H3menume xapaxmepucmuku cpeovl, 8 KOMOpol pabomaem
00BEKmM UAU 3AMEHUNMDb MY Cpedy».

— OTCYTCTBYIOT MOATIPUEMBI:

a) B nmpueme «17. IlpuHIun nepexoaa B Jpyroe u3mepe-
HHe» NoAnpueM: «[Ipu HeckoabKux 006seKkmax — UMEeHUms Ux
B3AUMHOE PACNONONCEHUE 8 NPOCIPAHCINGE» .

6) B npueme «20. IlpuHmmn HenpepbLIBHOCTHU MOJIE3HO-
ro JeficTBUs» noanpueM «llepelimu om nocmynamenvHo-803-
BPAMH020 OBUIICEHUSL K 8DAUAMENLHOMY ».

B) B npueme «35. U3meHenne (pu3nKO-XUMHYECKUX MNA-
pPaMeTpoB 00 beKTa» moanpueM «HMzmenumsv dasrerue u 00-
em».

— yOpaHbl Ha3BaHUs TPUEMOB:

a) IIpuHIIUN «KJIVH — KINHOM» ¥ NPUHIHN «Heperuda-
HHe najku». VIx comepxanue Bonuio B mpueM 22 «O0paTuth
Bpell B MOJIb3Y>».

6) «Ucnojb30BaHHEe DJIEKTPUYECKHX, MATrHUTHBIX
U 3JIEKTPOMArHUTHBIX MoJei». Ero coaepxaHue BOLLIO
B ITpreM 28 «3aMeHa MEXaHUUYECKOU CXEMBI».

Bornee neranbHble OTIMYMS MOXKHO TIOCMOTPETh B MPUIIOKE-
HUU 2.



Jpyrue Buabl NpUeMoOB

[o3zxe ObLIM pa3padOTaHbI:

— 10 mononHUTENBHBIX TPUEMOB’ (TIpHJIOKEeHuE 3),

— CHCTEMBI pa3pelieHus (PU3NIECKUX IPOTUBOPEYNH (TIPUJIO-
KeHue 4):

a) MapHbIe preMbl (TIpUeEM — aHTUITPUEM ) ©,

0) pueMbl, pa3ouThIe Ha TPYIIIHI,’

B) CIIOCOOBI pa3perieHnst (PU3MIecKOro MpoTUBOpeunsi®,

— MaKpoO- 1 MUKPOYPOBHHU ITPUEMOB YCTPaHEHUsI TPOTUBOpPE-
quif’.

5 Auabrmyiiep I'. C. JlonoiHUuTEIbHBIA CIHCOK NPHEMOB YCTPAHEHUS TeX-
HHYeCKHX NpoTuBopeunii. — baky, 1971 (pyxonucs)

 @uukurreiin WM. M. HUccnenoBanue 0CHOBHBIX MPUEMOB YCTPAHEHHS TeX-
HHYEeCKUX NMPOTHBOPEYUil MPH pelleHHH N300peTaTejbCKuX 3a4a4 . — baky,
1973 (poranpunr). Ilerpos B. M. Ilapabie npuemsl. — Jlenunrpan, 1974. — 24 c.
(pykomnuce)

" Jiarsun C. C. IIpuemsb! paspemenus pusnyeckux npoTusopeunii. — JI.,
espanps 1981. — 11 c. JIutBun C. C. Eme pa3 o npuemax pa3pemenus PIIL. —
JI. = 3 c. (pykoruce).

8 AnpTmrysiep I'. C. Paspemenne ¢usuyeckux npoTrupopeuuii. —
APU3-85B, Tabn. 2. — Baky, 1985.

® Anprmysiep I'. Makpo- H MHKPOYPOBHH HPHEMOB YCTPAHEHHS NPOTH-
Bopeunii. — Baky, 3 c. [To3xe 31a paboTa 6pUTa OIMyOMMKOBaHA B KHUTE AJIBTIOYJI-
aep I'. C. TBopuecTBO Kak TOYHAs1 Hayka. Teopus penreHus M300peTaTeNbCKIX
3anad. — M.: Cos. Paguo, 1979, 184 c. — Kubepneruka. C. 103—105.



BouiBoabI

CucreMy OCHOBHBIX IIPUEMOB Ppa3pelleHUs] TEXHUYECKUX
nporusopeunit I'. Anprirysuiep passusai ¢ 1956 no 1971 rog.
K 1964 romy momHOCTBIO ObUTa chOpMHUpOBaHA CHCTEMa IPH-
€MOB U TIOMCKOBBIII MexaHu3M. B jasnbHeiiiieM pa3BuTHe IUIO
10 KOJIMYECTBEHHOMY YBEJIMYEHMIO U PENAKTUPOBAHUIO IpHE-
MOB, TIOAIIPUEMOB ¥ YHUBEPCAJIbHBIX ITapaMETPOB.

K cepenune 70-x ronos 20-ro Beka NOSABWJIOCH NOHATHE (PU-
suyeckoro nporuBopeuns (PII) u ObuM NPeaIPUHSATHI TOMBIT-
KM Hal'TW MHCTPYMeHTHI pasperuaomue PIT— npuemsl paspere-
Hus PI1. K atomy Bpemenu ObUT CO3[1aH TIEPBBIN yKazaTesb (u-
3U4eCcKUX 3(P(PEKTOB, HAYAJIN PA3BUBATHCS BETIOJIBHBIM AHAIN3
Y CTaHJApThl Ha pellleHre M300peTaTesbCcKUX 3a/a4, a K Haya-
7y 80-X roloB 3T MHCTPYMEHTHI YK€ MO3BOJISUIM PELIaTh MHO-
Tve CTaHAapTHBIE 3a1aun 0e3 ucnonb3oBanust APU3. C nomo-
IIBI0 CHCTEMBI CTAaHIAPTOB PEIIeHH s MOTyJaiy ObicTpee 1 Ha 00-
Jiee BBICOKOM YPOBHE, 10 CPAaBHEHUIO C MCTIOJIb30BAHUEM CUCTe-
Mbl 40 OCHOBHBIX IIPUEMOB pa3pelIeHUs1 TEXHUYECKUX IIPOTUBO-
pEeUMid.

Ha IlerpozaBozickoii koH(pepeHLIMu pa3paboTYMKOB U IIPEro-
nasarenien TPU3 1980 roga I'. Anbruryiuiep npeajioxkuil OTKa-
3aTbCs OT ucnosb3oBanus cucremsl 40 mpreMoB. K cepeanne 80-
X TOJOB IPUEMBI YCTPAHEHUsI TEXHUUYECKUX ITPOTUBOPEUYMIA BCE
peske IPUMEHSUIUCH IJIs1 pellieHrs] N300peTaTeIbCKUX 3a1ay.



On1HAKO CUCTEMBI CTAaHIAPTOB U Pa3IMYHBIX BUAOB 3(PHeKTOB
HE BKJTIOYUJIU BCIO SBPUCTUYECKYIO CUJTY IPUEMOB, IIO3TOMY 111
pelleHN I HEKOTOPBIX 33124 BCE e11le UCTIONb30BAIN ITPUEMBI pa3-
pelieHust TPOTUBOPEUMIA.

Paboty mo co3maHuio equHON CHUCTeMbl MHCTPYMEHTOB Ha-
yan b. TonmoBckuii B «KomriekcHoM metone» !, B majibHEn-
mem JI. TleB3Hep paspadoran cucTeMy MHUKPOCTaHAAPTOB!'!,
aB 1991 r. b. 3notun u A. 3ycMaH co3aau CUCTEMY OIEPATO-
poB!2, KoTopast oobenuHIIa Bce nHCTpyMeHThl TPU3 cymecTBo-
BaBIve Ha To BpeMs. B 1999 roay B. IletpoB npoaenan aHano-
TMYHYI0 PadoTy 1o 0ObenHeHUIO MHCTpyMeHToB TPU3, BKITIO-
Yasi ¥ 3aKOHBI pa3BUTHsI CUCTEM 1°.

10" KomnuiekcHblii MeTOZ NMOMCKA HOBBIX TEXHHYECKHX peuieHuii. ABT.:
M. U. Baiinepman, b. U. Tonnosckuid, B. I1. T'opOyHos, JI. A. 3anonsHckui, B. T'. Ko-
penos, B. I'. KpskeB, A. B. Muxaiinos, A. I1. Coxun, 0. H. lllenomok. I'opbkuit:
3nanue, 1989. Y.1. OcHoBHas nocnenoBaTenbHOCTh AeicTBuid. — 19 ¢. U.2. Onepa-
Topsl. — 34 c. Y.3. Maccusnl uagopmaimu. — 78 c. F'oagosckuit b. . Baiinep-
maH M. . KommuieKkCcHbI MeTO/I MOUCKA PellleHuil TEXHNYEeCKHX NPo0JeM. —
M.: Peunot#i Tpancriopt, 1990. (MeTozas! aHani3a podseM 1 MOUCKA pelIeHHH B TeX-
Huke). — 112 c.

1 IleB3nep JI. X. Konnennus co3/1aHuss MUKPOCTaHIAPTOB JJIsI JITOPUTMA
pemenust 3aga4 Ha IBM. — Kypuan TPU3, T. 1, Ne2, 1990. — C. 44—49.

12 Cucrema OIepaTopoB BKJIIOUYEHA B KOMIBIOTEPHYIO MPOrpamMMmy KOMIIAHHU
Ideation International Inc. «Innovation WorkBench (IWB)».

13 IletpoB B. YcoBepmeHcTBOBaHHAsA CHCTeMa CTAaHIAPTOB Ha pelleHHe
n3o0peraTeJbCcKux 3aaa4. Tenb-ABuB, 1999. (pykonuce). Petrov V. New system
of standard solution of inventive problems. ETRIA World Conference — TRIZ
Future 2003. November 12—14, 2003. IlerpoB B. HoBas cucrema cranaapToB
Ha penieHne u3oodperarejbckux 3aaad. Tenb-Apus, 2004. Ilerpos B. M. Pac-
IIHPEeHHas1 CHCTeMa CTaHAapToB. — Tpyasl MexayHapoaHoU koHpepeHuuu MA



B okoHuatesnbHbli BapuaHT cuctemMbl 40 OCHOBHBIX IIPUEMOB
pa3peleHns] TEXHUYECKUX IPOTUBOPEYMM HE BOIIEN BECh Ha-
O0p IBPUCTUYECKUX MPUEMOB, pa3padOTaHHbIX ['. AJbTIIyIIe-
pOM B npeapayux Moaudukanusx. Bech Habop mpuemoB npu-
BeJIeH B JAaHHOW padoTe M MOXKET OBbITh MCIOJIB30BAH ISl AaJTh-
HEWILEro pa3BUTUA NHCTpyMeHTOB TPU3.

TPN3 Pect — 2005. 3—4 mrona 2005 r. Cankr-Iletepoypr. Cr. IMerepbypr, 2005. C.
45—46. IlerpoB B. M. PacmiupenHas cucreMa cCTaHJapToOB (Jokjaazn). — http://
www.metodolog.ru/00508/00508.html
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INPUJIOKEHUA

IIpuioxkenne 1. Tunosbie npuemMsl
penieHns1 TEXHUYeCKNX NPOTHBOPeYnil

APHN3-56

TunoBbie NpueMbI pelieHHsI TEXHUYECKUX NMPOTHBOPe-
ymii '

1. ITpoobpa3sl (aHamorus)

a) B pUpoze,

0) B TEXHHUKE.

2. IlponsBecTy M3MEHEHHUS:

a) B TIpeJieIax CUCTEMBI,

0) BO BHEIIIHEW cpejie,

B) B COMPE/IENIbHBIX CUCTEMAX.

APHN3-59

Tunosbie NPpUEMbI PCIICHUA TEXHUYECCKHUX IIPOTHUBOPE-

14 Aastmrysuiep I'. C., lanupo P. B. Ilcuxosorns m300peraresbCcKOro
TBOpYecTBa. — Bonpock! nicuxonoruu, 1956, Ne6. — C. 48—49.



gmii

1. I3MeHeHus B caMOM OOBEKTE:

1.1. B 1aHHON MallINHE;

1.2. JaHHOM TEXHOJIOTUYECKOM MPOIIECCe U T. J1.;

1.3. u3meHeHue pa3Mepos;

1.4. yucia yacren;

1.5. popwmsr;

1.5. B3aMMOCBSI31 YacTeid;

1.7. marepuana;

1.8. Temnieparypsr;

1.9. naBienus;

1.10. ckopocTH U T. [I.

2. I3meHeHus1 BO BHEIITHEN cpejie:

2.1. u3MeHeHne napamMmeTpoB Cpelbl;

2.2. 3aMeHa cpelibl;

2.3. uCnonb30BaHWE Cpelbl ISl BBIMOJHEHUs MOJIE3HBIX
pyHK1IMIA.

3. Vi3menenus B Ipyrux (COCEIHUX ISl JAHHOTO) OOBEKTaX:

3.1. ycraHOBJIEHHE B3aUMOCBSI3H C COCEHUMU OObEKTAMU;

3.2. IBMEHeHUe XapakTepa paHee YCTaHOBJIEHHOW B3aUMOCBSI-
31,

3.3. OTKa3 OT COCeAHEero OOBEKTa 3a CUET MEPETOKEHHS] ero
(pyHKUMIT HA TaHHBIA OOBEKT.

4. VccnenoBanue pooOpa3oB U3 IPYTUX OTpacieill TeXHUKU

15 AapTmyiiep I. C., llanupo P. b. U3rnanue mecrukpelioro Cepadu-
Mma. — M3o0petarensb u parponanmsarop, Nel0, 1959. — C. 26.



(mocraButh Bompoc: «Kak gjaHHOE MpOTUBOpEUrE yCTpaHSIETCs
B JPYTUX OTPACIISIX TEXHUKHU?»)

5. UccnenoBanune mpooOpa3oB B MpHpojie (TIOCTaBUTD BOMIPOC:
«Kak 1aHHOE MpOTUBOpEUHE YCTpaHAETCs B pupone?»)

APH3-61

TunoBble NpueMbl pelieHUus1 TEXHUYeCKNX MPOTHUBOpe-
gmii !¢

1. 3MeHeHus B caMOM OOBEKTE:

1.1. 'BmeHeHue pa3MepoB;

1.2. U3smenenue Gopmsl;

1.3. 3meHenne marepuana;

1.4. I3meHeHne TeMneparypsl;

1.5. I3meHeHue naBieHus;

1.6. I3mMeHeHue cKopocTy;

1.7. I3mMeHeHne OKpacky;

1.8. MI3MeHeHre B3aMMHOTO PacIioyioKeHHs YacTeil;

1.9. IameHeHue pexxumMa padoThl YacTel C 11eJbl0 MaKCUMaJTh-
HOW UX Harpy3KHu.

2. Paznenennsa oObekTa Ha HE3aBUCUMBIE YaCTH.

2.1. BoigenieHue «cnaboil» 4acTu;

2.1. Boinenenue «HeoOXOAUMOM U JOCTATOYHOW» YaCTH,

2.3. Pazgenenne oObeKTa Ha OOMHAKOBBIE YAaCTH,

16 Anprmyanep I. C. Kak nayuntbest u3ooperars. — TamGos: Ku. u3n., 1961,
128 c. — C..55.



2.4. Paznenenue oObeKTa Ha pasHble MO (PYHKIIMHU YaCTH.

3. I3MeHeHus1 BO BHEUIHEN Cpejie:

3.1. I3ameHeHne napameTpoB Cpelibl;

3.2. 3ameHa cpefibl;

3.3. Pa3znienenue cpeibl HA HECKOJIbKO YaCTUYHBIX CPE;

3.4. Ucnonb30BaHMe BHENIHEW CpeAbl AJISl BHIIOJIHEHUS MO-
JIE3HBIX (PYHKIIUM.

4. sMmeHeHuil B coceqHuX (T. €. padOTAlONIUX COBMECTHO
C JaHHBIM) OOBEKTAX;

4.1. YcraHOoBIEHME B3aUMOCBSI3UA MEXY PAaHEE HE3ABUCUMBI-
MU OOBEKTaMH, YYaCTBYIOIIMMH B BBITIOTHEHUU OTHON pabOTHI;

4.2. YcrpaHeHue OJHOro OOBEKTa 3a CYET Mepelayd ero
(yHK1IMI IPyrOMy OOBEKTY.

4.3. YBenuueHue yncia 00beKTOB, OMTHOBPEMEHHO JIEHCTBYIO-
IIMX HA OTPAHUYEHHON TUIOIMIAAN, 32 CYET UCMOIb30BaHUSI CBO-
00/IHOI OOPATHOM CTOPOHBI STOU TJIOIIAIH.

5. UccnenoBanue mpooOpa3oB U3 IPyrux OTpaciell TeXHUKU
(moctaBuTh Borpoc: «Kak paHHOE MpOTUBOpEUNe yCTpaHsETCs
B APYTMX OTPAcisAX TEXHUKH ?»)

6. UccnenoBanue mpooOpa3oB B mpupoie (IIOCTaBUTh BOMPOC:
««Kak gaHHOE mpOTUBOpEUME YCTPAHAETCA B IPUPOIE?>)



APUN3-62"

Tunosble NpueMbl pelIeHNsI TEXHUYeCKUX IPOTHBOPe-
ymii '8

VYHuBepcaJibHbIE IapaMeTPhI

B 1962 rogy mosiBUIMCh MpooOpas3bl TEXHUUYECKUX MPOTHU-
BOPEUMH, MpeCTaBIISIONIE COO0M TPOoOpa3bl YHUBEPCATBHBIX
napaMeTpoB, Ha3BaHHBIE . AJIbTIITYJUIEPOM «TUTIOBBIE TEXHUYE-
CKHe MpoTUBOpeursi». OnurieM 3Ti 10 TUMOBBIX TEXHUYECKUX
MIPOTUBOPEYUIA.

A. Hedocmynhoe yseauuenue eeca 06wseKma

b. Heoonycmumoe yeeauuenue OnuHvl oovekma

B. Heoonycmumoe yeeauuerue naoujaou oo6sexma

I". Heoonycmumoe yeeauuenue 06sekma

/1. Heoonycmumoe usmerenue gpopmwl

E. Heoonycmumoe nogvluierue mpeoyemor mougpocmu (uau
SHepaulL)

K. Hedonycmumoe cHudiceHue HA0escHOCmu

17 M1 HazBam 3Ty MeTOmMKY m3o0peratensctBa APM3-62, Tak Kak MaTepHaIsl
KHUTH, TOe OHa Oblla HameyataHa, ObUTM caaHbl B HaObop 10 ceHTSOps
1962 r. Aaprmysuiep I'. C. Kak pa6orars Hag mzooperennemM. O Teopuu
n3o0perarenbcTBa. A30yKa panpoHatn3aropa. TaMOOBCKOe KHIKHOE M3ATeIbCTRO,
1963. — C. 274—304.

18 Anbrmrysiep I'. C. Kak pa6orars Hag n3ooperenueM. O teopun uzodpe-

TaTenbCTBA. A30yKa parrioHaIn3artopa. TaMOOBCKOe KHIKHOE N3IATeNbCeTBO, 1963. —
C. 290—292.



3. Hedonycmumoe crHudiceHue npouzeo0umenbHocnu

H. Ilpomueopeuusoe couemariue mpeboBaHUil K Ycr08UsiM pa-
oomul obveKma

K. BosHukHogeHue 6peonvix ¢bakmopos, Hanpumep, 6peo-
HbIX CUN

TunoBbie cocoObl YCTPAaHEHHS TEXHUYECKHX MPOTH-
BOpeuni

1. VI3MeHnTh yCIOBUSL PaOOTHI TaK, YTOOBI HEHTP TSKECTU
00BeKTa He TiepeMelnascs B BEPTUKAJILHOM HallpaBJICHUH.

2. Paznenmuth 0OOBEKT Ha JIBE YaCTHU: «TSKETYI0» U «JIETKYI0»;
NIepEe/IBUTATh TOJIBKO «JIETKYI0» YacCTb

3. Tlpenath OOBEKTY JOMOTHUTENbHBIE (DYHKIMH, YTOOBI
YMEHBIIUTh BEC JAPYIUX OOBEKTOB, PaOOTAIOIIMX COBMECTHO
C JaHHBIM

4. KoMmnieHcUpoBaTh BEC BHEUTHMMM CWJIAMHU (MAarHUTHBIMU,
HEHTPOOEKHBIMHU, A3POTUHAMUIECKUMU U T. II.)

5. Cnenath IBUXKYIIIMECS YACTH HEMIOABUKHBIMU U, HA0OOPOT,
HETIO/IBUKHBIEC — JIBUKYIIMUCS

6. YMeHbIIUTH B mpoliecce padoThl BeC 0ObeKTa (Hampumep,
3a cueT OTOpachIBaHUs OTPAOOTAHHBIX YacTel, KaKk B MHOTOCTY-
MIEHYaTOUN paKeTe)

7. Usmenenue opMbl 0OBEKTA

8. Pa3znmenuTh 0OOBEKT Ha YaCTU, COEAUHEHHbBIE THOKMMHU CBSI-
3IMU



9. sMmeHsTh 1TMHY 0ObEKTA MPU NIEpEeBOJIe €ro B padbouee Mo-
JIOXKEHUE

10. V3menuTh nonoxenre oObeKTa B POCTPAHCTBE

11. Tlepelté OT «OIHOITAKHOW» KOMIIOHOBKM K «MHOTIO-
STAKHON»

12. VI3amMeHsTh B mipoliecce padOThI BEJIMUUHY TUIOMIAIN

13. Pa3znenuth 0OBEKT Ha JIBE YaCcTH: «O0BEMHYIO U «HEOOb-
E€MHY10». BbIBeCTH «00BEMHYI0» YacTh 3a Mpeesibl, OrpaHUYK-
BaroIme 00beM

14. CoBMecTUTD B IPOCTPAHCTBE HECKOJIBKO 0OEMOB (ITPHUH-
1N «MaTPELIKN» )

15. Pa3mectuTh orpaHuuurtesny oObeMa He CHapyXku, a, Ha-
000pOT, BHYTpH 00BEKTA (CIIOKEHHAs TMajlaTKa B YexJie)

16. [Nepeiiti OT (PUKCHPOBAHHOTO OOBEKTA K TIEPEMEHHOMY

17. I3MeHuTh pa3mepbl 00beKTa

18. Paznenuth 00bEeKT Ha TMOKO CBSI3aHHBIE YacTH (CM. 8)

19 Co3parb npeaBapureibHble U3MEHEHU s (POPMBI, IPOTUBO-
TMOJIOKHBIE HEJJOMYCTUMOMY

20. Ilepeiiti OT MOCTOSAHHOU (POPMBI K NTEPEMEHHOM (cM. 16).

21. JlomyctuTh MOBBIIIEHHE TpeOyeMOil MOIIHOCTH, MOMOJI-
HUB €€ HEeJOCTATOK U3 OKPYKAIOIIEH CPe/ibl

22. JIonycTuTh MOBBIIIEHHBIM Pacxo MOIIHOCTH, HO OJHO-
BPEMEHHO MOJIYYUTh KAKON-TO HOBBIN AOTIOJTHUTEbHBIN 3(PeKT

23. IlepeiiTi OT HENMPEPLIBHOM MOAAYU MOIIHOCTH K MEPHO-
JTMYECKOW, HAITpUMep, UMITYJIbCHON

24. Co3aarh JIeTKO MCIOJIB3YeMBbIH «3arac» pabourx OpraHoB



25. Pazpenuth paboumii opraH Ha HECKOJIBKO YacTell ¢ TeM,
9TOOBI TIPU BHIXOJIE M3 CTPOSI OIHOW YacTh OOBEKT B IEJIOM CO-
XpaHsu1 padoTOCIOCOOHOCTh

26. JIoporocrosiiyio [I0JrOBEYHOCTb 3aMEHUTh JEIeBOU
HEJI0JITOBEYHOCTHIO

27. YBeInuuTh YUCIIO OMHOBPEMEHHO JEWCTBYIOIUX OOBEK-
TOB; MEPENTH OT MPEPHIBHOIO MPOLECCa K HEMPEPHIBHOMY, Ha-
IIpUMep, OT MOCTYNATEIbHOIO JBUKEHUS K BPaAIIATeIbHOMY

28. Paznenuth OOBEKT HAa YACTU; UBTOTOBJISITh KAXKIYIO YacTh
OTJIEJILHO, 3aTEM MPOU3BOIUTH COOPKY

29. IlepeiiTu OT NOCIEAOBATENBHOIO BEJJCHUS ITANOB K OJJHO-
BPEMEHHOMY

30. [NepeBectu 0O6BEKT (WK YacTh OOBEKTA) B IPyroe arpe-
raTHOE COCTOSIHUE

31. Pa3aemuTh 0OBEKT Ha YaCTH; MOCTABUTh KAXAYIO YacTh
B ONTUMAJIbHBIE YCJIOBUS

32. IBMeHUTDb CKOPOCTH Mpoliecca TaK, YTOOBI Bpe/iHbie (hak-
TOPbI HE YCTeBAIU MOSIBUTHCS

33. Beigenuth U3 KOMILIeKca (PAKTOPOB €JUHCTBEHHO BpeE[l-
HBII U U30JIMPOBATh €T0

34. KoMmrieHCUpOoBaTh BpeJHble (DAKTOPHI 32 CUET CAMUX ITUX
(paxTOPOB («KJIMH KJIMHOM» ); UCIIOJIb30BaTh BPEAHbIE (DAKTOPHI
JUISI BHITIOJIHEHU S TIOJIE3HON paOOThI

35. Ycunuth BpeaHble (haKTOpbl HACTONBKO, YTOOBI OHU Tie-
pecTanu ObITh BpeAHbBIMU (HAIpUMEp, IIIyMHBIN 3BYK MEPEBECTU
B OECIITyMHBIN YJIBTPA3BYK)



36. ArperatHoe cocTosiHME OOBEKTa Ha KaXJOM dTame Mmpo-
1iecca J0JDKHO OBITh HAMBBHITOJHEHIITNM

THNORRSE TEXHHUECKHE T o6 ”
e —— HIOBLE CIOCO0L! YOTPAMENMA TEXHHUECKI NPOTHBOPEHIT
A, Hedoomymmioe yeeuuenue seog L. Masennme yeaonis paboru tax, urolsl UEHTP TOReCTH DGLEKTE HE NEPEMEILANCA B BEPTIKLIEI0M
ofisexma HANPARIESI,
2. Papgpnnri OFuEKT HA ABE UECTIZ sTRARTYI0 W ABTKYHISS IEPEIATETE TOALKD <0 KY s U3CTh
3 Mpegars ofexty A0M0HATEHE dyirapm, wodu yMeHsnTs pec ApyTinx ofuexron, paoramps
COBMECTHO © AAHHEM
4. Kosnencoposar sec CHARME a WHMH W )
5. CApnaTs AEUKYUSECS 4ACTH HETRRIDRHEDN H, nnﬁapar IO HAHEIE — JRILKVIIHMENCH
6. YwmeuennTe B npogecce pabores sec ofibesta (Hanpumep, 3a cuet oTGpackinania oTpaboTanne wacted,
KK B MBOMOCTYTESaTDil pakere)
E. Hedonyomusoe yesmmehue 7. Hasenerse dops ofwexra
DTubb oferma 8. Paggeants 00ReKT Ha YACTH, COBAMHENHLIE THGKHMI CEBRINME
9. Hawensms aanny ofesra nps nej e ere B THRIIHDHIBE
B. Hedonyomumoe yeemuseHie 10, Haswenums no\twuucoﬁu‘mn B IPOCTPAHCTRE
noiady ofisekmo 11, Mepeiim or
12. H3wennms & npoyecce palfor se y 118
I Hedonyomusme yeeiuseie 13, PagaenauTs ofLEKT Ha ABe YaCTH: =0l ] ! ke, Bemeci HICTh 33
ofinexma TIPEAETR, O PARISERIAE 0fLem
14, COBMECTHTL B IPOCTPIHCTEE HECKOARKD (LEMOR [ PHHLET «MITPEIKIs |
15, PasmecTimh orpasi=HTens ofbesa He CHapysH, 3. Ha0GopoT, RHY TP 0fLeRTa (COMEHHIA AT B
uexae)
16. _Tepeiimi o7 demcupopasssan ofLesTa & IEpesMeHHoMY
Al Hedonyemumsor uamenene 17, Hamennme passepid ofibesTa
e 18, Pagaenus ofkext Ba rwloo CeRzanEepe Sacmi (ow. B)
19.  Coagars mpeasapures hopskl, Np HEACITYCTHMOMY
20._Thepeiima o nocrossmoil dopsi k nepesesneii (cv. 16
E. Hoshonycmuasoe Rosuiuesue 21, Jonycme Tpefiyessoil MOmHOCTH, o HEAOCTATON W3 OKPyMasoued Cpeas
MOUHOCTI (W Sepun) 22, JIOnyCTITE NOBRLBCHHLT PICS] MOUTHOCTH, HO CEHOBPCMEIHG NOTYSHTE KIKOR=TO Hoskil
AonamanTensni st
23, Tepeiimi on nenpepransiodi NoaEN MOHOCTH K DEPHOIMECRD, HaNDHMEeR, WMITYILCHOR
. Hedonyemumor chusconue 24, COMITL AETRD HCNOALIYEMAA «HNacs PADUNI ORraHOR
MO RCHOCTIY 25, Pagaeanms pabosmii Opran Ha HECKONBKD SICTEN C TeM, S0l ps BRNOE W3 CTPOR 0ol SacTH ofbekT
B ARE0N COXPRIREAN PaBOTOCTIOCOEHOCTE
26._JOpOrocTOsIiyI0 JOATORCSIOCTI KIMEHHTL ACIBERT HEAOITONEIHOCTIIO
3. Heoonyomusme chuseue 27, ¥RenmuuTh SHCI0 OTHORPCMERIO JERCTRYININY OFeKTOR; NepeiiTs Or NPepRBHOMT NRMECC K
PO RO TP ILIBHOMY, FETTSIMED OT FIOCTYTIATETRHOIT THKEHHSE K BSIEITET0MY
20, Pamgeanms, OFEKT 1A 43CTH; WINOTORIATE KIXAYIO SACTI OTALTLI0, MITes npormiam. chopky
29, _Tlepefinh o7 NOCIEA0RITEMLHON RELEHI ITAN0R K QIHOBDENHHOMY
H. Mpomunopeusos Couemmne M. Tlepemecri ofnest (m 4acm, 0feKTa) i APYroe arperaTioe COCTismnse
mpefiosauil K yeaosiam pateme 31, Pamgeanms 0FbekT Ml 4aCTH; NOCTARITE KIKIYI0 S0CTH B OMTHMATLHIE YCA0RNE
offnexma
K. Bommmimmenue apedis HSeeiiTh, CROPOCTE NPOUECCE TaK, UTO0L BPEAHE GAKTOPL HE YOTERLTE NOMBETLCE
haxmopos, nanpuUE, GReds Begeninms 13 KOMILEKCE GAKTOPOH €ANICTEEHHD BPEHLE 1 HOTHPOBITE E10
e KOMDencHPORITL, BPENIE (AKTOPI 31 CHET Camix T § (s I
WpegNte (aKTEpI AN manOENN Honeol paboa
5. YowanTe BpegHEe PAKTOPL HACTOALKD, w0l OHK NEpecTame Gl BPELHBME [HITPUMED, LYMHLIT
TR BEpEnEcTH B GecyMI yanTpamyK)
J6. ATPeraTHOR cOCToMHHE OMEKTd 1A KIKAOM TTHN NPOUECC RO Gim. iamsrogedinnm

Ta6nnua CIIoco0oB YCTPpaHECHU A TEXHUYCCKHUX HpOTPIBOpe‘-II/IfI

APU3-63"

19 Mbi naseam 3Ty MeTOmMKY m3o0peratenbctBa APM3-63, Tak Kak MaTepHaist
KHUTH, TJie OHa ObUIa HareyataHa, Obut canbl B Habop 17.08.1963 r. AabTiny.-



Tunosbie NPpHUEMbI pPCIICHUA TEXHUYECCKHUX IIPOTHUBOPE-
5320
qyun

YHuBepcaJibHbIE IAapaMeTPhI

OHU MPaKTUYECKU HE U3MEHWIUCH TIO0 CPABHEHMIO C TIPebl-
Oyliei Bepcuent (He3HauuTeIbHble u3MeHeHus1 B «E» BblesieHbl
KPacHbIM LIBETOM):

A. Hedocmynnoe yseauuenue eeca ob6wsekma

b. Heoonycmumoe yeeauuerue 0aunbl 06seKma

B. Hedonycmumoe yseauuenue naouiaou oovekma

I". Hedonycmumoe yseauuenue oovexma

/1. Hedonycmumoe uzmerenue gpopmwl

E. Heoonycmumblii pacxo0 MOWHOCIL, SHeP2UL, MAMepuanos

K. Hedonycmumoe cHudiceHue HA0eHCHOCmU

3. Hedonycmumoe cHudiceHue npouzso0umenbHoChu

H. Ilpomueopeuusoe couemariue mpeOoSaHUil K Ycr08UsiM pa-
oomvt 00veKMa

K. BosHukHogeHue 6peouvix ¢bakmopos, Hanpumep, 6peo-
HbIX CUN

OcHoBHbBIE NnpuEMbl YCTPAHCHHUA TEXHUICCKHUX IIPOTH-
aep I'. C. OcHoBbI H306peraTeaberBa. — Boponex: LleHTpansHO-YepHo3eMHOE

KH. u3f., 1964, 240 c.

20 Anbrirysiep I'. C. OcHoBbl H306perareabcTBa. — Boponex: Llenrpas-
HO-YepHOo3eMHOoe KH. u3[., 1964, [Ipunoxenue.



BOpeuni

1. KonnyecTBeHHbIE U3MEHEHU ST

1.1. Co3parhb JIeTKO UCTIONB3YyEMBIN «3amac» padounx opra-
HOB;

1.2. YBenu4uTh YHCIIO0 OTHOBPEMEHHO JCHCTBYIOIINX OOBEK-
TOB.

2. I3meHenue ycioBuil paboThl 00bEeKTa

2.1. I3aMeHuTh yCIoBUs pabOTHI TaK, YTOOBI IIEHTP TSKECTH
00BbEeKTa He IepEeMeIaJICsl B BEPTUKAIBHOM HAIlPABJICHNY;

2.2. I3mMeHuTh NIOJIOKEHNE 00bEeKTa B IIPOCTPAHCTBE (HAKJIO-
HUTb, IEPEBEPHYTh, MOJOKUTH HA OOK);

2.3. [lepeiiTi OT MEXaHUUYECKOM CXEMBI K JIEKTPUUYECKON WIH
OITHUYECKOI;

2.4. JloporocTosiiyio JOJTOBEYHOCTh 3aMEHUTh JeIEeBON
HEJI0JITOBEYHOCThIO;

2.5. TlepeiiT OT NPEPBHIBHOTO TpoOlEcca K HENPEPbIBHOMY
(HarTpuMep OT NPAMOJIMHEMHOTO JBUKEHUSA K BPAIIATEIBHOMY );

2.6. 3menutsb 1iBet oObekTa. Crenarh 0ObEKT MPO3PauHbIM;

2.7. I3MeHUTh arperaTHoe COCTOsTHUE OOBEKTA.

3. Pazgenenue oObekTa

3.1. Pa3nenuth OOBEKT Ha JBE YACTH: «TSIKEIYIO» U «JIer-
KYyI0»; IEPEeIBUTATh TOJIBKO «JIETKYI0» YacCTh;

3.2. PaznenuTb OOBEKT HA YaCTH, COEIMHEHHbIE THOKUMU CBSI-
35IMU;

3.3. Pazenuth OOBEKT Ha JIBE YaCTH — «00BEMHYIO M «HEOO'b-



€MHYI0»; BBIBECTU «OOBEMHYIO» YacTh 3a MPeIesibl, OrpaHUYH-
BaloIye 0ObeM;

3.4. Pa3nenmuth OOBEKT Ha YaCTH, TPUOIM3UTD KAXKIYIO YacTbh
K TOMY MECTY, IJie OHa paboTaer;

3.5. Pasnenuth OOBEKT HAa HECKOJIBKO YacTEN C TEM, YTOOBI
IIPY BBIXOJIE U3 CTPOSI OJHOU YaCTH OOBEKT B IIEJIOM COXPAHSLI
PabOTOCIIOCOOHOCTD);

3.6. PaznenuTh OOBEKT Ha YaCTH: U3TOTABIMBATH, 0OpadaThl-
BaTh, TPY3UTh U T. JI. KAKAYIO YacTh OTIENIBHO, 3aTEM TTPOU3BO-
JIMTH COOPKY;

3.7. Pa3nenuth 0ObEKT Ha YaCTH; TIOCTABUTh KaX/IYI0 YacTh
B ONTUMAJIbHBIE YCIIOBUS;

3.8. BeigenuTh U3 CBOMCTB 00BEKTa BPETHOE CBOMCTBO U U30-
vpoBath ero. Vnm BeieuTh HamOoliee TOJIE3HOE CBOKCTBO
Y KCIIOJIL30BaTh €ro 6e3 caMoro o0ObeKTa.

4. IpuHIIUN COBMeEIIEHUS

4.1. Tlpenath OOBEKTY IOIOTHHWTENbHBIE (PYHKIIMH, YTOOBI
YMEHBINTh BEC JAPYIUX OOBEKTOB, PaOOTAIOIIMX COBMECTHO
C IaHHBIM;

4.2. TlepeiTu OT «OJHOITAXKHOW» KOMIIOHOBKM K «MHOI'O-
STAKHOU»

4.3. CoBMeCTHTh B TPOCTPAHCTBE HECKOJILKO OOBEMOB (TIPHH-
LUIT «MaTPElIKu»; )



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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