Aarebpa. 1 xkypc. JIucrok 2.

3agadm 5TOr0 JMCTKA MOXKHO CIaBaTh KaK IO IyHKTaM (B JI000M TOpsake), Tak u Oaokamu. Ecaun Ber
3aABJgeTe, YTO MOXKETE PEIINTh BCe MYHKTHI KAKOW-TO 3a1a4d, TO IPEerHoaaBaTenb MOXeT 3adecTb Bam o1y
3a/1a4y, MOMPOCUB PACCKA3ATH BLIOOPOYHO (MO CBOEMY YCMOTPEHUIO) TOJBKO HEKOTOPbIE MYHKTHL.

B sTom aucTke KOJBIIOM 14 KPaTKOCTHU BCEI'Ma Ha3bIBa€TCA KOMMYTAaTHUBHOE aCCOIIMAaTUBHOE KOJIb-
IO C eJUHUIIEH.

o 2.1. a) Hokaxcume, umo ecau muoxrcecmso X codepacum 6oavuie 00020 IAEMERMA, MO ONEPAYUL KOMNO-
BUYUU KA MHOHCECTNBE 0MOOPaXNcenut: muoxrcecmea X 6 ceba He KOMMYMAaAMUEHA.

6) Hokasxcume, umo ecau muoxrcecmso X codepacum 6oabue 08YL 34eMEHMOB, O ONEPAYUAL KOMNOSUYLYU Ha
MHOKHCECMBE OUEKMUBHBIL 0MOOpadcenuti mHoxrcecmaa X 8 cebs ne KOMMYMamusHa.

© 2.2, a) pudymaiime KOMMYMAMUBHYIO, HO HE ACCOYUANUBHYIO ONEPAYUIO.

6) IIpudymaime accouuamueHylo, Ho He KOMMYMAMUBHYI ONEPAYUIO.

6) Jdoxaxrcume, umo 6 a0b0om MHOHCECMBE € GUKAPHOT onepayuet, umeemcs we 6oaee 00H020 HelimpaibHo20
INEMEHMA.

¢ 2.3. a) dokaxcume, wmo ecauw ONEPayus aCCOULAMUBHA, MO 6CE PA3AUUHBIE CNOCOOBL PACCMAKOBKY CKOOOK
6 NPOUBBLICHUY A1 *¥Ag*. . . Ay datom 00uk u mom dce peayavmam. (Mensmsb nopadox commosxrcumenet; neavds!)
**0) Croavkumu Pasauunbimi, CnoCOOGMY MOHCHO PACCMABUMb N — 2 NAPbl CKOGOK 68 NPOU3BEIEHUL a1 * Ay *
o Oy, MAK YMoObl NOPAJoK sbinoaKerus deticmaut obia onpedesen 0dnosnauno? (Onepayus ne npednosaza-
eMCA ACCOYUAMUBHOT U MERAMD NOPAJOK COMHONCUMEAET NO-NPEHCHEMY HEALIA. )

o 2.4. Cywecmeyem au HEUMPabubit dAeMeHM OAA CACOYOWUT ONEPAYUT HA MHONCECTNEAL:

a) Onepayus KoMNO3uYUY KA MHOACECTEE 0MOobpaxcenut muoxcecnsa X 6 cebs;

6) Onepayus max(a,b) na muoxcecmse weompuyamensvunix deticmseumenbrwvir wuced [0;+00);

8) Onepayus max(a,b) na muoxcecmse cex deticmeumenvunir wuces R;

e) Onepayus HO/(a,b) na muoxncecmese namypasvubiz wucea N;

d) Onepayus HOK(a,b) na mnoscecmee namypasvuvir wucea N;

e) Onepayus ymroxcenus nwa mroxcecmse ecexr nepuoduvueckus Gynryut uz R ¢ R, umerwur nepuod 2m;
oc) Onepayus 06beIUHENUS MHONCECTNE HA MHONCECTNEE BCET NOIMHONCECTNE JaHH020 MHONcecmaa S);

3) Onepayus nepeceuenus MHONCECME Ha MHONCECNEE BCEL NOOMHONCECMNE JanH020 MHoNcecmsa C);

u) Onepayus cummempuueckot paswocmu muoxncecms (AAB = (A\ B)U (B \ A)) na muoxcecmee ecex
nodmmoHcecme danno2o mHoxcecmsa €.

o 2.5. a) Jokaxcume, umo 6 npoussoavrom xoavye (—a)b = —ab. B wacmmnocmu, (—1)a = —a.
6) Jdoxaxcume, wmo 6 NPoOuU36OALHOM KOAbYE YMHOHNCEHUE KA HOab 6cezda daem Hoab: a0 = 0.
6) Jokaxcume, umo npu uzomopduame koaey o(—a) = —p(a) u ¢(0) = 0.

o 2.6. Bepno au, umo 6 a1060M KOAbYE

a) npoussedenue IBYL 0O6PAMUMBIE IAEMEHTNOE ABALENCA 0OPAMUMIM IAEMEHTLOM?

6) ecau npoussedenue IBYT IMEMERMOB ABAAETMCA OOPAMUMbLM JALMEHNOM, MO 064 COMHONCUMENL ABASIOM -
CA 0OPAMUMBIMU I ACMEHMAMY ¢

8) ecau npouzsedenue J8YL IAEMEHMOB ABAAECMCSA JCAUMEAEM HYAL, MO 006 COMHONCUMENL ABAAIOMCA JeAU-
MEAAMUY HYAA T

2) ecau npouzsedenue JBYT INEMENMOE ABAAECNCA DCAUMEACM HYAL, MO TOMA Obl 00UH COMHONCUMEND ABAA-
emesa deaumenem Hyan?

d) npoussedenue J8YT HUALNOMENMHIT IAEMERMOE ABAALTCA HUADTOMEHMHBIM I AEMEHMOM?

e) ecau npoussedenue IBYL IAEMERMOE ABAACTNCA HUADTLOMENIIHIM, MO TOMA Obl 00UH COMHOHCUMEND A6 Al
EMCA HUALTLOMEHTTIHBIM ¢

o) npoussedenue a106020 IAEMEHMA KA HUADTLOMEHMHIT ABAACTNCA HUALTLOMEHMHIM ?

3) npouzsedenue J6YL UOEMNOMEHMHBIT IAEMENMOB, ABAAECMCA UOEMNOMEHMHbIM Y

U) Cymma 08YT 00PAMUMBIE IAEMEHTOB CHOBA ABAAEMCA 00PAMUMbLM Y

k) cymma 08yxr deaumeneti HYas CHOBA ABAAECMCA JEAUMENEM HYAAY

A) CYMMa 08YT HUADTOMERMHBIL IAEMEHNOE CHOBA ABALEMCH HUADTLOMEHTHBIM Y



o 2.7. dokaxncume, wmo a) udemnomenmubie s4emenmyl 6Ce200 ABAAOMCA JCAUMEAAMU HYAL.
6) ecau saemenm Koabya T ABAAEMCA UDEMNOMERMHbIM, MO | — T MOodHce ABAAEMCA UIEMNOMEHTHBIM.

¢ 2.8. [Jokaxcume, umo caedyowue MHOHCECMEA C 3G0GHHBIMY NG HUT ONEPAYUAMY CAOHCEHUA U YMHOHCEHUA
ABAAIOMCA KOADYUAGMYU (KOMMYMAMUSHBIMU ACCOUUGMUBHBIMU U ¢ edunuyet!). Hatiidume 6 wur éce deaumenu
HYAA, HUADNOMEHMHBIE U UOCMNOMEHMHBLE dAeMENMbL (UAU JOKAHCUME, MO MAKUL Hem,).

a) Muoxcecmeo ecer nenpepvisuvir gynryut uz R 6 R ¢ 00biunbimu onepayuimu caoncenus u YmMHoHICeHus
Pynryui.

6) Mnoacecmeo ecex nenpepvishnix gywkyut uz R\ {0} 6 R ¢ 00brunbiny onepayusimu caorcenus u ymmorce-
HuA GYHKEYUT.

6) Muoocecmeo ecex nodmmoxrcecmes Jdanno2o muoxrcecmea §2; 6 kKauecmee oONepayuy CA0HCeHUA 6epemes cum-
MEMPUUECKAS PAZHOCTND 08YL MHONCECTNE, O 6 KAYECTNEE YMHOMCEHUS — NEPECEUEHUE.

2) Muoxcecneo scer aunetinniz gynkyui uz R 6 R (m.e. ecex f(x) = kx +b, k,b € R); 6 kauecmee caomxnce-
Hus bepemcs obbiunoe caoxrcenue GynKyutl, a YMHONCEHUE ONPEJEAAEMCA CACOYOUUM 2COMEMPUUECKUM CNLO-
cobom. [lee auneiinvie GYHKUUL NEPEMHOHCAIOMCA 0OLIUHBIM 00PA30M, NOAYUAEMNCA K6AIPAMHbIT MPETUAEH,
epadurom KOmopozo ABAAEMCA NAPAOOAG (UAU NPAMAA, €CAU 00UH U3 COMHONCUMEnet Obia kKowemarwmot). K
NOAYUEHHOMY 2PAPUKY NPO60JUTNCA KACAMEALHAA 6 MOUKE €20 NEPECEUEHUA C 0CHI 0POURAM, NPABAL UACTIL
YpasHenua noayuennot npamot 6 sude y = kx + b u naswieaemcea npoudsedenuem 06yr ucrodwnr Gynkyul 6
amom Koavye.!

d) Mroscecmso 6exmopos naockocmu, na Komopot 86€dena NPamoy20abhas cucmemna Koopdunam. B kaue-
cmee caodHcerus 0epemca 00bIuKOe CAOHCEHUE BEKMOPOB, & YMHONICERUE (KOMopoe mbl 6 9mot 3adaue, wmoobl
ne cozdasamsv nymarnuysl, 6ydem o6oznauamy 36e3doukoti) onpedeasemes caedyrouum obpazom. Ecau dsa
sexmopa U u U umerom koopduwamer i = (a;b) mo ¥ = (¢;d) mo i * 0 = (ac;bd).

e) Uamenum 6 ycaiosuszr npedvidywets 3adauu 3arxon ymuoxcenu: i * v = (ac — bd; ad + bc).

o) [Jokaxcume, wmo KoabUa U3 NOCACOHUT MPET NYHKMOB NONAPHO HE U30MOPPHbL IpYye Ipyey.

© 2.9. Ilpu xaxux 3nauenusr n u m xoavya Ly X Ly U Ly uzomopduer? Hatidume neobrodumoe u docma-
MOUHOE YCAOBUE.

© 2.10. a) Jokaxcume, umo a0b6oe KoabYO U3 YT IaeMENMO6 U30MOPPHO L.
6) Jokasxcume, umo 41060€ KoAbYO U3 MPET IAEMEHMOE U30MOPPHO Ls.
6) Ilepewucaume (¢ mounocmuio 0o uzomopPuama) 6ce KoAbUG, COCMOAUUE U3 UEMBIPET IAEMEHMOB.

o 2.11. * Bamemum, umo npumepvt kKoaey uz n. d) u e) zadauu 2.8 nocmpoenvl noroxcum obpazom. Ecme-
CMBEHHO CNPOCUMb, KAKUE CUWE KOALYA MOHCHO MAK NOAYUUMDb. Jadurcupyem karxue-wubydv deticmeumens-
Hble uucaa o, o, 51, B, Y1, YV, 01 © 02 U onpedeausm 3aK0H YMHOHCEHUSL HA MHOHCECTNBE 8EKMOPOB NAOCKOCU
caedyouum obpazom: U 7 = (aac + frbe + y1ad + 61bd; asac + [abe + yaad + d2bd). (3decw, kar u 6 2.8,
@ = (a;b) mo T = (c;d).) Humepecro 6biacKumyb, Npu KAKUT 3HAYERUAT 1, , (1, B, Y1, 7, 01 U Oy noayuumcs
KOMMYMAMUBHOE ACCOUUATNUBHOE KOAbYO ¢ edunuyet. Ommemum, 4mo HYHCHO YMOUHUMb 80NPOC, MOCKOAb-
Ky 6 Koabyar u3 n. 0) u e) 3adauu 2.8 noayuuiucy paswvie edunuunvie daemenmsl. Bvibepem 6 kauecmee
0CHOBHO20 BapUAHM N. €): nompebyem, 4mobvl eduruunblm daemenmon obvii sexmop (1;0).

a) Ipu Kakux 3nauenuar Konemarwm oy, o, B, B, 71, 7, 01 U 09 NOAYUUMCA KOMMYMAMUBHOE GCCOYUAMUBHOE
K0AbY0, eQUHUUHBLM dAeMenmom Komopozo 6ydem sexmop (1;0) 7

6) Hatidymesa au cpedu nosyuennbis Koaey Koabya, u3omop@uvie koavyy u3 n. 2) aadavwu 2.87

6) Hatidymes au cpeou nosyuennbir Koaely, Koabya, uzomop@duvie kKoavbyy uz n. d) zadauu 2.8

) Hatidymca au cpedu noAyuennbis Koaely Koabya, Ke u30MmopPubie Koavyam usd n. 2), d) u e) 3adauwu 2.8¢

13T0T mpuMep He ABIAETCA UCKYCCTBEHHBIM, KAK 3TO MOXKET IIOKA3AThCA HA IEPBBIN B3IVIAL. Ecam HAC MHTEPECYIOT TOILKO
OYeHDL OJIU3KNE K HYJI0 3HAUCHUA MEPEMEHHOU I, TO TIPU BLIYUCICHUAX €CTECTBEHHO MPEHEOPEeraTh CIaraeMbIMU, B KOTOPHIE
BXOJUT & BO BTOPOU (m Gombinenn) cremnenu. [JokaxkuTe, 9TO HTO MPUBOAUT KaK Pa3 K YMHOXKEHUK, BBEICHHOMY B MEPBOU 9aCTH
3aqaau. Ecan ke HaC nHTepecyoT 60Jee TOYHBIE BEIYUCICHNA, MBI MOXKEM PAaCCMAaTPUBATh KBAIPATUYHEIE IO I BHIPAXKEHU U Ipe-
HeGperaTh CIaraeMbIMU HAMUHAsL, CKAlKeM, C TPeThero Hopaika MatocTy (wim, 6osee o610, ¢ n-oro). Onumure noiyyaomeecs
TakKuM 00Pa3zoM KOJbIIO.



