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puany [1]. O6ecnieynBaeT 3TOT MPUEM peaTu3aIuio 00pa30BaTeIIbHOW, TUATHOCTUPY-
IOIIICH, MPAKTUIECKOM, MPOTHOCTHYECKON (DYHKITUN 00yUCHHS.

Takum o0Opa3om, MpU HCMOJIB30BAHUU PA3IUYHBIX MPUEMOB HWHTEPAKTUBHOTO
oOy4eHHsT MaTeMaTUKe y4eOHBIN MPOIIECC OPTraHU30BaH TaKUM 00pa3oM, YTO B OIpe-
JICJICHHOM CTENEeHN 00€CIeUunBaeTCs peann3alus BCeX yKa3aHHbIX PYyHKIUN 00ydeHUs
MaTeMaTHKe.
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VJIK 378.147:51
TEOPUS PEIIEHUS 3AJIAYU B IEMCTBUN

JI. JI. BEJIMKOBHNY
["omenbckuii rocyrapcTBeHHbIN TexHudeckuil yauusepcuret umenu I1. O. Cyxoro
I'omens, benapych

«Jleckocmb, ¢ kKomopou yoaemcs 6CHOMHUMb
unghopmayuro, enusem Ha yMO3aKIOUEHUSI.
Jluoba Bepm

HexoTopblie cBegenus u3 reopun pemenus 3aaad (TP3). B ocuose TP3 nexut
cienyrolee (aBTOpCKOe) ONMcaHue NpeIMeTa MaTeMaTuku: «MaremaTika — 3TO urpa
110 TIpaBUJIaM, B COOTBETCTBUH C KOTOPBIMU CTPOSITCS HEOOXOIUMBIE JIOTHIECKUE TIe-
TIOYKH C [EJIBIO TTOyYeHHS MoJIe3HO0M nHpopmarmm» [1].

Iloneznou cuntaercs Ta HHGOPMAIIHSI, KOTOPasi CIIOCOOCTBYET MPOABIKCHHUIO B
pemiennn 3anaun. B TP3 non 3adaver Oyaem moHUMaTh YNOPSAOYEHHYIO YETBEPKY
(Q, A, B, X), rne Q — nocutensb 3anauu, A — ycinoBue (MHOXECTBO IMOCBHUIOK),
B — 3akmitouenne (MHOXECTBO CIEACTBUI), X — pelIeHUE 3a/1a4d KaK MPOILIeCC Moayye-
HUs nHOpMAIUH.

Ilpumeuanue. 3aximouenue B, oueBuaHO, siBIsSeTCsS TPeOyEeMbIM KOHEUHBIM pe-
synbratoM (TKP) nanHo# gesTepHOCTH.

B kauecTBe nepBUUHBIX (HeomnpeaesieMbix) noHsaTuit TP3 npuHumMaeM cieayro-
mue: 00BEKT, CyOBEKT, CBA3b, AelicTBUE. Onepayueti OyneM Ha3bIBaTh HEKOTOPYIO IO-
CJI€JIOBATEILHOCTh JACHCTBUN (B YaCTHOCTHU, OHA MOKET COCTOATh U3 OJHOTO JCH-
ctBus). Cumyayueti 6yieM Ha3bIBaTh JIF0O0€ MHOKECTBO OOBEKTOB M CBS3EH MEXKIY
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HUMU. MUHUMalbHAs CUTYallds COJEPKHUT JBa 00BEKTa M OJHY CBsi3b. HazoBem ee
cesazHotl napoti (CIT). D10 noHATHE JSKUT B OCHOBE YHUBEPCAIBHOTO METO/1a PEISHHUSI
MaTeMaTU4eCKUX (U He TOJIbKO) 3a/iady, KOTOPOMY ObLIO JaHO HAa3BaHUE «METOJI CBS3-
HBIX Map». Ero unes cocTouT B CIEayIOIEM:

— MpOIECC MOUCKA PEIICHUS 3a/1aui BKIIFOYAET B ce0sl MOMCK HH(POPMAIIMOHHOM
ctpyktypsl pemenus (UCP);

— HOCHUTEJIEM CTPYKTYpHOW €IWHHIIBI WH(OpPMAIIUU SBJISETCS CBsA3HAS Tapa
(B TepMuHax Teopuu rpados — 310 pedpo);

— MHCP — "HexoTopasi COBOKYIMHOCTh CTPYKTYPHBIX €IMHUIl HH(GOPMAIIIH, TTPH-
YeM BO3MOKEH BapUaHT, KOT1a peOdpo mpeBpaniacTcsi B TOUKY AJIs TOCTPOEHUS ClIeny-
1o1ero peopa.

3ameuanue. Cpazy e BOZHUKAET IJIaBHBIA BOMPOC: «A KaK CTPOUTH (HAXOIUTh)
CII?». IlonsaTHO, 4TO 0O0IIETO perlenTa s 3TOro, YBbI, He cymectByer. Ho mocta-
TOYHO YaCTO MOXET 0OKa3aThCs MOJIE3HOM cliietytomas cxema (puc. 1), koropyro Oyaem
Ha3bIBaTh OCHOBHOM cxemoit pemienus 3aaad (OCP3).

2 3

1 4

Puc. 1. OCP3: 1 — mos curyanus (MC); 2 — crangaptHas curyanus (CC); 3 — meneBas
curyamust  (IIC); 4 — tpeOyembrii koneunwiii pesyibrar (TKP); (1, 2) - moumck CC;
(2, 3) — cranmapraoe pemenne (CP); (1, 3) — moe pemrenue; (3, 4) — noayyenne TKP

Kommenmapuii. 11pennonoxum, 4To B IPOLECCE NMTOMCKA PEIICHUS 3a/1a4U MPHU-
IUIM K HEKOTOPOHM CUTyaluu (Ha30BEM €€ «MOE€H cuTyalnuen»), KOTOpyro Tpedyercs
paspemintb. Eciau MoBe3eT W yAacTcsi CBECTU «MOK CHUTYallMIO» K CTaHJIapTHOM
(cm. puc. 1, mudpa 2), T. €. UI3BECTHOM M3 COOTBETCTBYIOIICH TEOpUHU (HA3BIBAIOT €IIIEe
Tak: patterns), ro nena uayt Ha naj. Hanpumep, B reomerpunt posib CC BBINOJHSAIOT
TEOPEMBI U aKCHOMBI.

MeToa CBSI3HBIX NAP B IeHCTBUM.

3adaua 1. Touka nepeceyeHrs MeAUaH MPSMOYTOJbHOIO TPEYroJIbHUKA JIEKUT

Ha OKPY>KHOCTH, BIIMCAHHOM B TPeyroJibHUK. HalTH OoCTphIC YIJIBI TPEyroJbHU-
Ka [2, c. 24, Ne 25].

Pewenue

st AACB, tiie C — ipsiMoii yroJ1, BBEIEeM CHCTEMY KOOPJAMHAT CIEAYIOIINM 00-
pa3zom: Havyaio HaxoauTcs B Touke C. Och Ox HanpaBum o karety CA, a ocs Oy — 1o
karety CB. ITycts nanee £ABC = 3, AC = a, BC = b. Torza BepiuHbl TpEyrojbHUKA
umerot koopaunatel C(0;0), A(a;0), B(0;b). Touka nepeceuenus meauan M (a/3; b/3).
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Panuyc BrmcaHHo# okpyxHoctd I=(a+0b—C)/2. Vpasuenue »1oif okpyx,)HOCTH
(x=r)*+(y-r)*=

[To ycnoBUIO TOYKA IEpeceuyeHds MeJuaH JIEKUT Ha oKpyxkHocTH. Cienopa-
TensHo, (a/3-r)% +(b/3-r)% =r?. Yuuremas, uro a’+b* =C’, nocne ToxIECTBEH-

HBIX IPeOOPa3oBaHM MPUXOAMM K ypasHeHuro 5C° —3ab—3ac—3bc=0. Orkyna

ab ac bc a
5-3—-3—5- 3— =0 . Tak kak —=sinf, —=C0SP, To mocneaHEE PABEHCTBO
c? c? C

nepenumercs B Buae 5/ 3=sinf+cosP +sincosp .
Otkyna

%—%SIHBCOSB+SIH Bcos B=sin [3+cos B+2sinfcosfp =

8 4\/—
:>1S|n 2]3——sm2[3+—6—0 = sin2p= 3 3 = B:M,
4 9 9. 1 3

4

noo

3

S 3 51

w | o
+
NI w|

Kommenmapuii.

1 B nannoii 3anaue, cieays P. Jlekapty, o6onuinch 6€3 yeprexa.

2 JlaHHOE pelieHre OCYIeCTBIII cTyieHT Burtammii [Tucapes (rp. HP-11).

3 B [2, c. 68] B pe3ynbrare anemenTapuoro pemenns M. @. llapeirun npuBoaut

CIIEIYIOIIUI OTBET: YIIbI TPEYyroibHHKAa paBHbl T/ 4+ arccos((4\/6 - 3\/5) /6) .

Br110 OBI HHTEPECHO CBEPUTH PE3YJIbTATHI.
4 TIpoBenem ananu3 pemenus ¢ nosunuii MCIT:

a) TJIaBHAsl «CUTyaIusi-uaes» — ATO BOCIIOJIB30BATHCS METOJIOM KOOPJIWHAT;
JUISL ATOTO YCTAHOBWJIM €CTECTBEHHYIO CBsI3b Mexay o0bekToM (AACB) u cucremoit
koopauHat XOy;

0) manee UAYT B XOJ CTAHAAPTHBIC CUTYAINH («CUTYAIMU-UHCTPYMEHTED) U3
AHAJIMTUYECKON T€OMETPUM: LIEHTP THKECTU OJHOPOAHOW TPEYTrOJIbHOW IUIACTHUHBI,
ypaBHEHHUE OKPYKHOCTH, (haKT MPUHAJICKHOCTH TOYKH MEPECEUCHHS] MEIHUaH Tpe-
yTOJIbHUKA OKPYKHOCTH;

B) TYT K€ Ha MOMOIIL UM cremiar patterns u3 seMeHTapHOW TeOMETPUU: BbI-
paXeHHE paanyca OKPYKHOCTH, BIUCAHHON B MPSMOYTOJBHBIA TPEYTOJBHHK, YepPe3
cTopoHsl 1 Teopema [Tudaropa.
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5. CBsi3Had napa: «TouKa epeceyeHus MeIMaH TPEYyTroJbHUKA JICKUT Ha BIIUCAH-
HOM OKPY>KHOCTW» — BPSIJI JIU BBITJISIAUT OY€Hb ecTecTBeHHO. OTKy1a U HE OYEHb ICTe-
TUYHBIE PE3YJIbTAThI.

IIpuem «nMOHMKEHUSA-TIOBbIIEHUSD> PA3MEPHOCTH.

3HAUUTENTHHO Yallle UCIIOJIb3YETCS €r0 BTOPasi COCTABJISIONIAs, 8 UMEHHO «IIOBbI-
IICHUE PA3MEPHOCTHY, C IIEIbI0 YBEIMYCHUS CTCIICHU CBOOOIBI CUTyaluH [3].

XopowmuM IpUMEPOM MOKET ¢ty kuTh pemienue JK. JI. Jlarpanxem cienyromen
3a/1aud ONTUMM3ALMU: TpeOyeTcsi HAlTU IKCTpeMyM (PYHKIHMHM JIBYX MEPEMEHHBIX
U =1 (X, y) npu yciioBuu cBsizu ¢ (X, Y) = 0. Jlarpamk mpeiiokKuiI cBs3aTh 1Ba 00bEK-
ta f u @ ¢ momompro HoBOM Pynkmu L (X, y, M) =f (X, y) + A ¢ (X, ¥), rae mapameTp A
KaK pa3 U o0ecreyrBaeT JOMOJHUTENbHYIO CTENEeHb cBO00AbI. THOT A, eciiu moBe3eT
U yractes ypaBHeHue ¢ (X, Y) = 0 pa3pemuTb OTHOCUTEIIBHO OJTHOW M3 TIEPEMEHHBIX
(ckaxkeM, Y = h (X)), TO, MOACTaBIAA 3Ty CBA3b B OCHOBHOEC YPaBHCHHE, IOIYyYHUM
U =1 (X, h (X)) 1 TeM caMbIM IOHU3UM Pa3MEPHOCTbH MPOOIIEMBI, a Jajiee — BKIFOUAIOTCS
METOJIbI 0€3yCJIOBHOM OMTHUMU3ANUU. B 3akitoueHre IpUBEAeM 3aHATHYIO 3a/1a9y Ha
MPUMEHEHHE TAaHHOTO ITpUeMa.

3aoaua 2. 1lo noBepxHoctu enuuuyHoro kydoa ABCDA1B:CiD: monzer xyk.
Haiitu qy1s Hero mMapuipyT Kparyaidiie JyiuHbl U3 Touku A B TOuky Ci U BEIYUCIUTH
€ro JUIMHY.

UuraTento npeaocTaBiIsieTcss BO3MOXHOCTh CAMOMY TOHATh, KAKyl0 COCTaBIISIO-
Y10 MPUEMa «IIOHUKEHUE-TIOBBIIIEHUE Pa3MEPHOCTU» CIIEAYET BHIOPATH ISl pellie-
HUA 3a7a4H.
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