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AHHOTANOUA

enu HacTOAIMX METOIMYECKMX yKa3aHUil: 1) OCBOEHHE OCHOBHBIX MOHSATHH U OIpeleleHUi
TMCKPETHOM MaTeMaTHKU; 2) NpuoOpeTeHne MPAKTUYECKUX HABBIKOB B NOCTPOCHUU MOJENHU IS
TEKCTOBBIX 3aJad W UX aHaiu3. B dYeTblpex yacTAX yKa3aHWM MPUBEIECHbI IPUMEPHI 3a1ad U
METO/I0B UX pellieHus (aHaIu3a BOZMOYKHOI'O PELIEHHS ) Ha CIIEIYIOIIE TEMBI:

1. MHuosecTtBa u ux cnenudukanuu. Pensunonnas anreopa.

2. AnreOpa JOTUKH, JJOTHYeCKre (yHKIUH.

3. OcHOBBI KOMOMHATOPHKHU.

4. OcHOBHBIE MTOHATHS TeOpUU IpadoB.

Teoperudeckuil MaTepuall NPUBEICH MOILKO MOM U 8 MOM obveme, KOTOPbI HE0OX0AUM JUIs
pelIeHus npeyiaraeMbIxX 3a1a4. 3a/1a4yd KOHTPOJIbHBIX 3aJJaHUM SBJISIOTCS BECbMa MPOCTHIMU, OHU
[pelHa3HaYeHbl I YCBOEHHUS OCHOBHBIX HauyalbHBIX IMOHSATHI W OCHOB TEOPHUH MacCOBOIO
obOcnyxuBanus. [Ipennonaraercs, 4To CTYIAEHTHI 3HAIOT MaTeMaTUKy B oO0beme, TpeOyeMoM B
TexHudeckoM BY3e.

Metouyeckue yka3aHusl IpeAHa3HAuY€Hbl 17151 CTYACHTOB SKOHOMUYECKOTO (aKyIbTeTa.
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VD1 —

«YMEHHUSI»

JJeMEHTapHble (YMETh TIOJIb30BAaTHCSA TOTOBBIMH YaCTHBIMHU

QIrOpUTMaMHU  JJIsl pEUIeHUs] TUIOBBIX 3ajad), yMEHUE peuarb 3aJadyd 1o I[AabJoHY

(KonHMpoBaTh);

V-IIp — «yMeHUS» TPOAYKTUBHbIE (IIPUMEHATh TIOJOXKEHHSI W U3BECTHbIE YacTHbBIE
QJITOPUTMBI TUCLUIUIMHBI JUIsl pELISHUs TPAKTUYECKUX 3a7a4);
B-On — snemeHTapHOEe BiajeHHE METOJAMHU AUCLUUILUIMHBI U YBEPEHHOE OCYILIECTBIICHHE
(mocTpoeHue) OCHOBHBIX ONEpaLnii Ui pellieHus] TUIIOBBIX 33]1a4;
B-IIp — npoaykTuBHO pacno3HaBaTh MPOOJIEMbI, AJITOPUTMHU3UPOBATH MX aHAIM3 U
IIPUMEHATHh METO/Ibl TUCIUIUIMHBI JJI PEIICHUS IPAKTUYECKUX 3a/1a4;

KpaTkoe cogep:kaHue TeM H pe3yJbTAaTOB UX OCBOEHHS.

Tema npakTruueckux JlesTenbHOCTH CTyAeHTa. Pemas 3aiauu, CTyAeHT: OtpabarbiBaeMble
3aHSATUHI KOMIIETEHIINN/
0KUJAEMbII
YPOBEHb
OCBOCHHS
1. Onepaunn Hag ® ucnonvzyem  ONPENEICHUS  ONEpalii  Hal OK-1, OK-3,
MHO>KECTBAMH. MHOKECTBAMMU; OK-12/
JloxasarenbcTBo e guibupaem crocod JN0KA3aTENbCTBA TOKIECTB. 3-0On, ¥-Ou, B-On
U3BECTHBIX TOXKACCTB. | o ycnonv3yem 3HAHUS, TIOJYYCHHBIE paHEEe U IK-26/
Orepauyy Hax CaMOCTOSITENILHO JI0Ka3bIBAET TOXKIECTBA. 3-Ilp, ¥-IIp, B-
MHOKECTBAMH. ® yuumebcs ~— pemiatb  CHCTEMBI  ypaBHEHHMH Ip
JloxasareibcTBo OTHOCHTEJIEHO MHOKECTB;
TOXICCTB. e COBMECTHO C TIperojiaBaTelleM pazpabamuieaem
Pewernue cucrem METOJIUKY PEIICHHs TAKUX 3a71ad.
YPaBHCHHL. ® ucnoib3yem — OUpPEHCTCHHS, OTHOUICHHS U
OTHoOMICHUS 1 byHKITHH;
pynuyn ® pewaem  COBMECTHO C  IIperojaBaTelieM
CrennanbHble
COOTBETCTBYIOIIUE 32/IaUH.
OWHaApHBIC OTHOIIICHUS
® ucnoab3yem TPAKTUYECKH TaKWE TIOHSATHS Kak
«OKBHUBAJICHTHOCTHY», «JaCTUYHBI MOPSAIOK Ha
A», «JIMHEWHBI MOPSAOK Ha A», «KMOHOTOHHOE
O0TOOpaXKeHHE.
2. Anre0pa JOTUKU U ®  yyumcs CTPOUTH TaOIUIIbl UCTUHHOCTH; OK-1, OK-3,
METO/IUKA CUHTE3a e onpedensem  CyNIECTBEHHbIE M  (DUKTHBHBIE OK-12/
KOMOMHAIIMOHHBIX IepeMeHHbIE; 3-Omn, ¥-0On, B-On
cxem. Metomka ® onpeoensem NBOUCTBEHHBIC (PYHKIIHH. ITK-26/
HPCICTABIICHAA e cmpoum CIOH® u CKH®, ucromssys Tabmuumy | 3-11p, Y-IIp, B-
(yHKIMK B BHE HMCTUHHOCTHU U 3KBUBAJIEHTHbIE PeoOpa3oBaHMUs; Ip

noiamHoMma JKerankuHa
Cosepiiennbie JTH® u
KH®. Munumuzanus
OyJeBbIX PYHKIIHM.

® yyumcs NepexoquTh OT OJHUX (POPM K IPYTUM.

e ucnonvzyem Kapty KapHo g mnoisiydeHus
cokpamenHoit JJTHD;

e ucnonvzyem Tabmuny KBaitHa s momydeHUs
MIIHO.

e cmpoum noJuHoM JKerajikusa.




3. O6mue cxembl yuumcs ~— pasiuyarh pasIMYHBIE tuner | OK-1, OK-3,
BbIOOpA ¥ IPUHLIUIIBI pPaccTaHOBOK, UX OTJIMYHE JIPYT OT JIpYra; OK-12/
KOMOHHATOPHUKH. pewiaem 3a1a4d HA TUIIbI PACCTAHOBOK; 3-0On, ¥-Ou, B-On
Merozer ycmawnagiueaem — poyib  TPaBUI  CYMMBI U ITK-26/
KOMOMHATOPHKH. MIPOM3BEACHHUS JUIsl aHAIM3a 3TUX PACCTAHOBOK. 3-Ilp, ¥-IIp, B-
Ipoussossimme ucnonbsyem TOJNYYEHHBIE paHEe 3HAHUS IS Ip
bynKiIm pelieHns KOHKPETHBIX 3a/1a4.

yuumcs ~ TPMEHSTh  pas3iIMYHBIE  METOJBI

KOMOHMHATOPHKH: reOMETPUYECKHUH,

PEKYpPPEHTHBIX COOTHOIICHUH W TPOU3BOISIINX

(GYHKIMH 1715 penieHus: 0JHOM 3a/1auu
4. CriocoOblI 3a1aHUs @opmupyem Tpadbl pa3TUIHBIX THIIOB; OK-1, OK-3,
rpagos. Onepamyu Haz npou3eooum Haj HUMH COOTBETCTBYIOIIHE OK-12/
rpadgamu. AITOpPUTMBI OIeparuH. 3-0m, V-On, B-On
OIpE/ICIICHHS ITyTeH 1 usnaeaem CyIIHOCTh OCHOBHBIX METOJIOB TIOMCKA ITK-26/
KpaT4aiInx myTel B KpaTdaiimux myred Mexay mapamu Bepumm | 3-11p, Y-IIp, B-
rpadax. [IpuHun rpada; IIp

JUHAMHAYECKOTO
IIPOrPaMMHUPOBAHHUS U
€ro MPUMEHEHHUE IS
peueHus
IIPAKTUYECKHX 3a]1a4.

paspabamvléaem aNTOpPUTM MeTona JIeUKCTphl u
MpOrpamMMy, peIM3YIOIYIO JaHHBIN aJrOPUTM.
npueooum TMPUMEpbl TPUMEHEHUS IPOTPAMMBI Ha

rpade.




XOJA IMMPAKTHYECKHUX PABOT
1. O3HaKoMUTbCS €O crIpaBOYHbIMU UHTEpHET-cBeAeHus MU (CPC)
2. O3HaKOMHTHBCS C HeobXooumou rumepamypoii (BO3MOXKHO, TIOTIOJIHUTEIILHOM, HE BXOIAIIEH B
00s3aTeNbHBIN CIIUCOK):

1) SA6nounckuit C.B. BBenenue B TuCKpeTHYIO MaTeMaTHUKy : Y4ueOHOe ocoOue A1 By30B /
C. B. Sl6nouckwuit. - 3-e uza., crepeotwr. - M. : Beicmias mikona, 2002 -2004. - 384 ¢

2) HosukoB @.A. /luckperHas MaTeMaTHKa JJIsl IPOrPaMMUCTOB : Y4eOHUK U1l By30B / @.
A. HoBukos. - CII6. : TTutep, 2002-2004.

3. O3HAaKOMHUTHCS C MIPUHIIUTIIOM PEIICHUS 3a7a4 ayTUTOPHBIX.

4. PexoMmeHtyeTcst pelinTh 3a7aun goMauinue (B pamkax CPC).

5. O3HAaKOMHUTHCS C TUTAHOM IPOBECHUSI MHTEPAKTUBHBIX 3aHATHH B CITydae WX MPOBEICHHUS,
MPUIIAraloIerocs K KaXKIOMy pa3zieiy, U MPUHIMIIOM MTOJATOTOBKH K HEMY.

6. CocTaBuUTh U NPEAOCTAaBUTH MPEIOIABATENIO OTYET O paboTe, €CIIM OH BXOJIUT B (hopMy
OTYETHOCTH TI0 IaHHOMY pa3/ieTy 3HAHHH.

3ameuanue. B METOAUIECCKHUX YKAZAHUAX YACTHYHO HUCII0JB30BAJICSA MaTEpHaAJI yKa3aHHOI71
OCHOBHOM M JOIOJHHUTEIbHOI JUTEPATYPhI, a4 TAK/KEC HHTCPHECT-UCTOYHHUKOB:

1) Ilesenes FO.I1. luckpernas matemaTuka: yaeOHoe mocooue st By3oB - CII06. : Jlanp,
2008. — 591c.

2) Cwpbicnosa 3.A. [luckperHas MmaTtemaTuka: YuedHoe nocobue. - Tomck: TMIJ1O, 2000.

3) 3ro3pkoB B.M. Jluckpernas matematuka. - Tomck: TMIIO, 1999.

4) XKuranosa E.®. Jluckpernas maremaruka. - Tomck: TMIJ10, 2000.

5) Jlunckuit B. KomOunaTopuka s nporpamMmmuctoB. - M.: Hayka, 1989.

6) http://www.intuit.ru/department/ds/discretemath/ mognepskka kypca Jluckpernas
maremaruka ABtop: O.I1. Ky3nernos

7) http://mat.net.ua/mat/Ivanov-Diskretnaya-algoritmi.htm

8) http://vuz.exponenta.ru/WIN/dm.pdf

Pazgea 1. Ilpaktudyeckue padors! 1-5.

MHOXECTBA. OITIEPAIIMU HAJI MHOKECTBAMMU. JOKA3ATEJbCTBO
U3BECTHBIX TOXKJIECTB. PEHIEHUE CUCTEM YPABHEHHW. OTHOIIEHUS U
®YHKINUU. CHIEHUAJIBHBIE BUHAPHBIE OTHOILEHUS. PEHIEHUE
THUITOBBIX 3AIAY
(104. (u3 HUX 24. Mumepaxmuenoe 3ansamue))

HEJIb PABOTHBI
OnpeneneHne MHOXKECTBA, JJIEMEHTa MHOXKECTBA, IMOJMHOXKECTBA, CIOCOOBI  3a/aHus
MHOXecTBa. Omneparuu 0ObEIUHECHHS, TEpeceYeHus, Pa3HOCTH, nomnojHeHus. CBoiCTBa
ornepauuii HaJ MHOkKecTBamu. [luarpammbl BenHa.
[Ipsimbie mpou3BeneHuss MHOXkeCTB. Onpenenenue npamoro npousseaeHus. Ilpumepsl. Teopema
O MOIIIHOCTH MHOY€ECTBa, 00pa30BaHHOTrO JIEKapTOBBIM IIPOU3BEIEHUEM N MHOKECTB.
Ha koHKpeTHBIX mpuMepax pa3o0paThcsi ¢ KOHEYHBIMU MHOYKECTBAMH U OIEpalUsIMU HaJl HUMU;
HAyYUTHCS HAXOJIUTh YHUCIO BceX K-3JIEMEHTHBIX MOJMHOXKECTB MHOXECTBA W3 N AJIEMEHTOB U
YHCIIO IEPECTAHOBOK MHOKECTBA, COCTOSIIIETO U3 N AJIEMEHTOB. 3aKPENUTh MOJYyYEHHbIE 3HAHUS
[0 JaHHOM TeMaTHKe MpU PEelIeHUU 3aHUMAaTeNbHbIX 3a1a4. HayunTbes Mcnonb3oBaTh B CBOEH
paboTe KOMIbIOTEP KaKk UHCTPYMEHT. OCBOUTH METOJIbl JUCKPETHON MAaTEMAaTUKU JJIsl PELICHUS
CUCTEM ypaBHEHMI.
OcBoutb matepuan: CrenuanbHble OMHAPHBIE OTHOIIEHUS, CBOMCTBA OMHAPHBIX OTHOIICHUMA:
pedIIEeKCUBHOCTb, aHTUPE(IEKCUBHOCTD, CUMMETPUYHOCTb, AHTUCUMMETPUYHOCTD,



TPAH3UTUBHOCTb, AHTUTPAH3UTHUBHOCTD. OTHOIICHNE PKBUBAJCHTHOCTH. OTHOIICHUE nopsiaka:
MMOHATUC MPCATIOPAAKa HA MHOKCCTBEC A, YaCTUYHOI'0 IopsAaaka, JIMHEHHOTO IopsaKa. IlonsaTus
HauOOJBIIET0 M HANMEHBIIICTO 3JIEMEHTA YaCTUIHO YIIOPpAAOYCHHOTO MHOXKECTBA.

I[IpuMepsI TUOBBIX Ay TUTOPHBIX 3aAaHHI

Ilpakmuueckana paboma 1. Onpeodenenue MmHOdCECMBA U ONnepayuu HAO MHONCECMBAMU.
Jluaepammol Benna-Oiinepa.

3agaya 1.1. Jloka3aTh, YTO €Clid KOHEUHOE MHOKECTBO A COJEPKUT N 3JIEMEHTOB, TO
MHO€eCTBO-CTeneHb P(A) (MHOKECTBO BCEX TIOJAMHOMKECTB A) CONEPKUT 2" 5JIEMEHTOB.

Pewenue. JlokaxeM ¢ MOMOMIBIO MaTEMaTHYECKON HHTYKIIWU TI0 YHCITYy AJIeMeHTOB n. [1o
6asucy unaykuuu npu n=0 MHoxecTBO A mycroe u P(A)=1 u yrBepxxaeHue BbinosiHeHO. [lo
MPENOJIOKCHAI0 WHAYKIUH: IIYCTh YTBEPXKJICHHE JOKa3aHO JUIsi BCEX MHOXKECTB € K
AIIEMEHTaMHU, JIOKQ)KEM UTO OHO BBITIOJHEHO U JUII MHOXECTB ¢ k+1 anemMeHTamu

[Iycts A = {Xi, X2,..., Xk, Xk+1} U B = {X1, X2,..., Xx}. MHOECTBO BCEX MOJMHOXKECTB A,
HE COJEPIKaIUX JIEMEHT Xi+1, paBHO P(B). JIroboe moaMHOX)ecTBO A, coaepxKamiee Xy, MOXHO
MOJIyYUTh M3 COOTBETCTBYIOIIETO MOJMHOXKECTBa B, 100aBUB 3NeMEHT Xk+i. [loaTOMY M Takux
MIOJIMHOKECTB A CTOJIBKO K€, CKOJIbKO 3nieMeHToB P(B). O61ee kosinyecTBo 351eMeHTOB B P(A)
TOrJja paBHO 28+ 2k =2k,

3agaua 1.2. [lokazates ToxzaectBo: (A U B) N C = (A N C) U (B N C) (croiictBo
JUCTPUOYTUBHOCTH onepaluuii 00beAMHEHUS U TIepeceueHus).

Pewenue. YToObl 10Ka3aTh 3TO TOXKAECTBO, HAJI0 NMOKA3aTh, YTO KaXKJbIH AJIEMEHT IEPBOTO
MHO>KECTBA SIBJIIETCS 3JIEMEHTOM BTOPOI'0 MHOXKECTBA, 1 HA00OPOT.

1) ITycte x € (A U B) N C. Cnenyer nokazate, 4to X € (A N C) U (B N C). Tak kak x
NpUHAUIEKUT niepecedeHnto MHokecTBa A U B ¢ MmHoxectBoM C, To x € AUB u x €
C. U3 Toro, uto x € A U B, cnenyer, uto i x € A, wim x € B.Ecimx € A, o x €
A N C, nockonbky X € C, a3Hauut,x € (AN C)U B NC). Ecnuxex € B,Tox € B
N C,otkyma x e (ANC)U B NC).

2) Ilycrp teneps x € (A N C) U (B N C). Hokaxem, uto X € (A U B) N C. Tak kak x
MpUHAISKUT 00beanHeHn 0 AByX MHOKeCTB AN Cu B N C,To x €e AN C, unu x €
BNC.Ecm xe ANC,tox € Aux € C. I3 Toro, uto x € A, cleayer, 4to X € A
UB,atakkakx € C,tox € (AUB)NC.Ecuxex e BNC,Tox e Bux e C. U3
Toro, uto X € B, cnenyer, uto x € AUB,atak kak x € C, 0 x € (AUB)NC, n
TOXJIECTBO JI0Ka3aHo.

3apaua 1.3. Joxaxute, uto M = {{1}, {2,5}, {3}, {4,6,7}} - pasOueHue MHOX)ecTBa A =
{1,2,3,4,5,6,7}.  llepeuncnute BCE  DJJIEMEHTHl  OTHOILIECHUS  HOKBUBAJICHTHOCTH R
COOTBETCTBYIOIIETO pa3OueHno M.

Pewenue. Kaxnaplii 31eMeHT U3 A NPUHAMICKNAT KAKOMY-TO 3JIEMEHTY u3 M, npuuem
TOJBKO OJTHOMY, CJeaoBaTelibHO, M - pazouenue A. R = {<1,1>, <2,2> <5,5>, <2,5>, <§5,2>,
<3,3>, <4,4>, <6,6>, <1,7>, <4,7>, <7.4>, <4,6>, <6,4>, <6,7>, <7,6>}.

Ilpakmuueckaa paboma 2. [lpsmvle npoussedenuss mHoxcecms. Teopema o mowHOCMU
MHOXCECm8a, 00PA308AHHO20 0EKAPMOBLIM NPOU3EEOEHUEM N MHONCECTS.

3amaua 1.4. [Iycts A={0, 1}. [Tepeuncinre smeMeHTs MHOKECTB A, A°.



3agaua 1.5. A — komuuecTBO cTyAeHTOB; B — mocemaior marematudeckuii kpyxok; C —
¢usnueckuit; D — He mocemaroT HU OJHOrO U3 KPYKKOB. CKOJBKO CTYAEHTOB IOCEIAT U
MaTeMaTH4eckuil, u ¢usnueckuili KpyKok? CKOJIBKO CTYIEHTOB IIOCEIIAI0T  TOJBKO
MaTemaTuueckuit kpyxok? |A|=37; |B|=20;

Omeem: 16; 4

3agaua 1.6. Ilycts 3amansl Tpu 4YHCIOBBIX MHOXecTBa A={2,3,4,10}, B={1,2,10,12},
C={1,9,10}. Tpebyercs yka3atb 3nemMeHTsl MHOKecTBa) ANBUBNC=D 6) (AUC) \ (BNA)=E
Pewenue. MuoxectBo D ectp 00beuHenue aByx MHokecTB ANB u BNC, yto cnenyer u3
nopsiika BeinosiHeHus aerctuii: ANB={2,10}, BNC={1,10} u D={1,2,10}
MmuoxectBo E ecthb pasnHocts Mexay oObemuHenunem AUC u mepecedeHnem BNA.
AuC={1,2,3,4,10,12}, BNA={2,10} u E={1,3,4,12}

Ilpakmuueckasa paboma 3. Omuouienusi, COUCMBA OMHOUWEHUII.

3amaua 1.7. Kakumu cBoiicTBamMu 06magaeT oTHomeHue X Ry ¢ x° + X = y*+y, onpejeeHHoe
Ha MHOJKECTBE JCHCTBUTENBHBIX uucell (pedIeKCHBHOCTh, CHMMETPUYHOCTh, TPAH3UTUBHOCTH,
AHTUCUMMETPUYHOCTH)?

Pewienue. a) 1ist TOGOTO X BBITIONHEHO X- + X = X” +X R peduieKcHBHO;
6) ecmn x° +x =y +y, y +y=x"+x, R cumMmmerpuuHo;
B) X' +X=y +yuy +y=2"+z, X’ +x=2"+z, R TpaH3UTHBHO;
r) T.K. 2> +2 = (-3)* + (-3) u 2 He paBHO -3, TO R - He AHTHCHMMETPHHUHO.

Ilpakmuueckaa paooma 4. Cneyuanrvhvie OuHAPHBIE OMHOULEHUS, CBOUCMBA OUHAPHLIX
OMHOUEHUU.

3anaua 1.8. Jlyis 6uHapHOTO OTHOIICHMS XRYy > «y HETUTCS HAIEIO Ha X», OMPEIEICHHOTO Ha
MHOXECTBE IIOJIOXKHUTCIBHBIX IICJIBIX YHCEJI, BBIACHUTC KaKHUMU CBOMCTBAMH OHO O6J'IaJIaCT
(pehneKCUBHOCTb, CUMMETPUYHOCTh, AHTUCUMMETPUYHOCTh, TPAH3UTHUBHOCTH) U KAaKUMHU HE
oOnanaer.

3agauya 1.9. OtHomenue S Ha MHOXKecTBe X = {1, 2, 3} cocrout u3 map: (1, 2), (1, 1), (2, 2), (2,
1), (3, 1), (3, 3). SABnsiercs 11 S OTHOLIEHUEM 3KBUBAJIEHTHOCTH Ha MHOKECTBE X7

Ilpakmuueckasa paooma 5. Penayuonnas anceopa. Cesa3b peiayuoHHOU aneedpol U peisyuoOHHbIX
0a3 OaHHbIX.

3anaua 1.10. ITycTs manbl MHOKECTBa HECOBMECTUMBIX KopTexed A={(a,b), (b, c)}, B={(b, ¢),
(b, c, d), (c, d)}. Haiitu C= (AUB).
Pewenue. C={(a, b), (b, ¢), (b, c, d,), (c, d)}, T. k. (a,b), (b, c)€A, a (b, ¢), (b, c, d), (c, d)eB.

3anaua 1.11. I[IycTs n1ansl 0TOOpaKEHUS h'u h?, MPEACTABIIIONINE MHOKECTBA COBMECTHUMBIX
koprexeit. Haiitn h=(h'Uh?®). Haiitu h=(h'~h?).

Pewenue.
Wy [x [ x [xs K oly [x[x[xs h=h'uh?) |y [x |x |xs

2 |b |c |6 3 /c |e |2 2 |b |c |6
3 |c |e |5 |u 5 |c |b |2 |= 3 |c |e |5
5 |c |b |2 4 |a |e |5 5 |c |b |2
4 la |e |5 2 |la |e |6 4 la |e |5

3 |c |e |2

2 |a |e |6




') [y [x[x [x]
5 |c |b |2
4 |a |e |5

3amaua 1.12. Iycts gaus! otHoureHns r' i r°. Haitri r=(r' Nr?).
12 . .
Omnepauust r=(r Mr”) BBIIOJIHIETCA A KaXJIOHW mapsl (X;, Xj), BXOJAIIEH B r' v %, no mpaBmIy

KOHBIOHKIMHU: 1(X;, Xj):rl(Xi, Xj)'rz(Xi, X;j).

Pewenue.
rox x x X ?olx ox ox X =r'nr) X X X3 X4
X1 1 10 |0 |0 X1 1 |1 |1 |1 X1 1 {0 [0 |O
X [0 /1T |0 |1 |A X |1 |1 {0 |0 |= X |0 [1 ]0 |0
X3 1 {0 (1 |O x3 [0 |1 |1 |0 x3 |0 [0 |1 |0
x4 [0 |1 |1 |1 x4 [0 |0 |0 |1 x4 |0 [0 |0 |1
3anaua 1.13. Ilycts nano otHomenue r. Haiitu 1. Pewenue.
I X; X2 X3 Xy T X1 X2 X3 X4
x/ [0 [T [1 1 x:[1]0]0 [0
|1 10 |10 X5 | 0 0
X3 (1’ (1) 8 (1) xs|1 0 [1 |0
X4 x40 |1 [1]1

HNurTepakTtuBHoe 3ansaTHe NeH1 nmo teme: «MHOxkecTBa M OTHOLICHUSA. PesisinnoHHast
anaredpa» (2 yaca)

Ilenv 3anamua: aKTUBHOE BOCIPOM3BEACHHE paHEE IOJNYYEHHBIX 3HAHMW 10 pasieiry
«MHoxecTBa. buHapHblE OTHOLIEHUS» B «HE3HAKOMBIX» YCIOBUSIX (MPUMEHEHUE OCHOBHBIX

MOHATHH TeMBl pasfenia | Juisi pemieHus 3aJaqd: MOCTPOCHHE MOJICIH PEJISIIHOHHON 0a3bl

JTAHHBIX).

3ameuanue. Tlapamnmensnas mucrummHa OOII, normyecku cCBsi3aHHAsE € JUCHUTIIAHOMN

«JluckpeTHast MaTeMaTrKay: 0a3bl JAaHHBIX; YIIPABICHUE JTaHHBIMH.

@opma mexkywezo konmpoas ocsoenus komneteHnuit OK-1, OK-3, OK-12, ypoau 3-2i1, Y-0u1,

B-On u IIK-26, yposuu 3-Ilp, V-IIp, B-IIp: oryer mo pemeHuto peasbHOM NpaKkTUYECKOM

3aJlauu:
3agaua M1.1. (Havanensiii ypoBens) [IpenonaBarenu kadenaps [Ipukinaagnoit MaTeMaTuku
MPEMOJIAIOT Ha TpeX (PaKyabTeTaX: MEXaHHYECKOM, TEXHOJIOTHYECKOM, SKOHOMUYECKOM.
Ha Texnonornueckom ¢akynpTeTe padotaer 22 mpenojaBaresis, Ha MEXaHH4ecKoM — 23
MpenojgaBaTeisi, HA MEXaHUYECKOM M IKOHOMHUYECKOM —36 mpernoaaBaTeneil. TonbpKo Ha
TEXHOJIOTHYECKOM (hakynapTeTe padotaroT 10 mpenogaBareneii. 2 —Ha Tpex (akynabTerax. 5
npenojaBaTeneil paboTaloT TOJIBKO Ha MEXaHMYECKOM M SKOHOMUYECKOM (aKylIbTeTax.
Uucno mpernogaBaTeneil, paboTalONIUX TOJBKO HAa MEXaHUYECKOM M TEXHOJOTHYECKOM
(dakynpTeTaxX, pPaBHO YHCIY TMpenojaBareield, paboTaIMMUX HAa HSKOHOMHUYECKOM |
TexHoJiorudeckoM (akynpTeTax. CKOJIBKO mpenogaBaTeneil pabotaer Ha Kadempe?
CkoJibKo mpernoaaBaresneii paboTaeT TOJIbKO Ha 0HOM (pakynpTere?



3agaua M1.2. (HauaneHubii ypoBenn) B ordyere 06 ompoce 10000 moxymarenedd ObLIO
ykazaHo, uro 5010 mokymartensim HpaBuTcsa mokonan, 3470 mobar koHdets, u 4820
nokymnarene oOoxkaroT yeneHnbl. [Ipy 3ToM B oTueTe Takke yKa3aHO, 4YTO BCE TpU
npoaykra mo0saT 500 nokynarenel, mokoiax ¥ KoH(GETh! (M1 BO3MOKHO TaKKe JICACHIIbI) —
1000 mokymaTenei, IIOKOJAaa | JEACHIBl (M BO3MOXKHO Takxke KoH(eTsl) — 840
MoKyraresnei, KOH(EeThl U JeAeHLbl (1 BO3MOXKHO Takxke Iokonan) — 1410 nokynarenei.
B nmeicTBATEIBHOCTH OKa3ajloch, 4yTo nociaeanee yucio 1410 ommbouno. O003HaAYMM €ro
HUCTHHHOE 3HadeHue depe3 X. Halimure X, mpenrosno’kuB, 4TO Ka)XAOMY MOKYIATEIIO
HPABUTCS XOTh OJIMH U3 YKa3aHHBIX MTPOJTYKTOB.

[IpenmnonoxeHne oka3aloch HEBEPHBIM: ObLJIO 0OHAPYKEHO, YTO HEKOTOPBIM MOKYMHaTEsIM
HE HPABUTCS HU OJWH M3 MEPEUNCICHHBIX MPOAYKTOB. Teneps 0HO3HAYHO HalTH X yxKe
HEBO3MOKHO. MOXHO JI1 HalTH MaKCHMaJIbHO BO3MOXHO€ 3HaueHHe X? MUHUMaIbHO
BO3MOXHOE 3HayeHue X?

3apaua M1.3. (Beicokuii ypoBenb). IIpoexktupoBanue u aHaiu3 HENPOTUBOPEUMBOCTU
PEISIIUOHHOM 0a3bl JAHHBIX C MATEMAaTHIECKUM 00OCHOBAHUEM.

Iloozomoexa 3anamus Nel. Beibop Beayliero cTyneHTa, OTBETCTBEHHOTO 3a BEIOOD U MO1aqy
He00x0 1Mo HHpopMaLMK U OOCYKIEHUE C HUM allrOpUTMa 3aHSITHSL.

Tabmuma 1
No| Ne Bun Tpy | OtpaGaTsiB Orenka KoHTpoJib BeINIOJIHEHUSA
3aja4 | (coBMeLIEHHE | J0- aeMble JIMYHOCTHBIX paboThl (yyacTue B
" HECKOJIBKUX | €MK | KOMIIETEHI] Ka4ecTB MIOJIEMHUKE,
BH/JIOB) OCTh un/ WHJIUBUTyaIbHbIE
WHTEPAKTHBHO | (Wac. | oKuIaeMbIid TpYIIIOBBIC 3aaHUs
i paboThI ) YPOBEHb (UI'3) u T.1)
OCBOEHHUS
1 | U1.1 | PabBora B|1 OK-1, OK-3, | KayectBO nrs. Kpurepun
N1.2 | komanze. OK-12,/ | pa6oTsr; OIICHUBAHMS TIOBEICHUS
Pemrenne YposHu: CBOEBPEMEHHOC | HA 3aHATUU: aKTUBHOCT,
CUTYAITMOHHBIX 3-0m, ¥-O1, | 1y, caun otuera WHUIUATUBHOCTb,
3azad. Hli-?2H6 / 0  PEUICHHIO | TPAaMOTHOCTH,
3-TIp, V-Tp, ur3 O6OCHOBaHH(3CTI>
B-ITp 3alUIIaeMON MO3ULUH.
2 | U1.3 | Pabora B|1 OK-1, OK-3, | KauecTBO nrs. Kpurepun
KOMaHJI€. OK-12,/ | pa6oTsr; OLICHUBAHHS IIOBEJIECHUS
Pemenue Yposhu: CBOEBPEMEHHOC | Ha 3aHSITHM: aKTUBHOCTb,
CUTYAIMOHHBIX 3-0m, YO0, | 1y, caun otuera WHUIUATUBHOCTb,
3azad. Hli-?2H6 y 0  PEUICHHIO | TPAaMOTHOCTH,
I/ICCHUGI[OBaTeJI 3-TTp, V-Tip, nurs3 O6OCHOBaHH90TB
bCKHI METOJI B-TTp 3alUIIaeMON MO3UIUH.
Bcero 2

Bcemynnenue. CoobuieHue TeMbl M1 000CHOBaHHME €€ aKTYalbHOCTH Ye€pe3 BbIIIEYKa3aHHbIE

3aJa4u.

Ocnosnas wacmo:
[.  Coobuienue B BUJIE T0KIa1a-IPE3EHTALUNA OTBETCTBEHHBIM (CTYAEHTOM) 3a MPOBEICHUE
3aHATUS 1, B KOTOPOM U3JIaraeTcsi CyTh OOCYXKAAEMbIX MOJI0XKEHHM:




1) ocHOBHbIE Olepaly HaJl OTHOIIEHUSMHU, KOTOPbIE MOTYT MPEACTaBISATh HHTEPEC C TOUKU
3peHusi M3BJICUECHMsI JAHHBIX W3 PENALMOHHBIX TaONUL: o0bOveouHenue, nepeceueuue,
PazHocmy, PaCIIPEHHOE 0eKapmoeo npouzeedeHie OTHOILICHUH;

2) crnenuanbHbIE ONlepaly HaJl OTHOLIEHUSIMU: 8b100PKA, NPOEKYUsl U COeOUHEHUe;

3) WUIIOCTpALUS MeopemuKO-MHOICECMBEHHbIX Onepayuti HaJl OTHOUICHUSAMHU Ha OCHOBE
BBe/ICHUS aOCTPAaKTHBIX OTHOILIEHUH (TabiUI) C HEKOTOPHIMU aTpuOyTamu (IIOJISIMH),
KOTOPYIO 3aT€M HEOOXOAUMO CIIPOEKTUPOBATh YYACTHUKAM MHTEPAKTUBHOIO 3aHSTHUS.

II.  BeisicHeHMe MO3UIMH Y4aCTHUKOB C 3a()MKCHPOBAHHBIMU TOYKAMU 3PEHHUS Ha pEIICHUE
OCHOBHOM  3ajaun, pemaeMord Ha  3aHatuu:  «lIpoektupoBanme u  aHanus
HENPOTUBOPEUUBOCTU PENILIMOHHON 0a3bl TaHHBIX C MATEMAaTHUYECKON TOUKU 3PEHUS.

Uror Il-ro sTana: popmupoBaHue 1eIEBbIX IPYIIII 10 OOIIHOCTH MO3ULUN KaXI0H U3 TPYIIIL.

III.  Opranuzanus KOMMYHUKallUM MEXIy rpynnamu: 1) BbISICHEHHE IO3MLMH-BapHaHTA
pelIeHUs BBISBICHHBIX IPYIN M 3alllUTa 3aHATOW MO3uLUH; 2) GOpMUPOBaHHUE HOBOI'O
Habopa BapuUaHTOB pEIIEHUWH HAa OCHOBAHUU 00IIero oOcyxkaeHus; 3) BbIOOpP OJHOIO
pEeLIeHUs TOJIOCOBAaHUEM;

IV. TloBTOpHas 3ammMra NO3UIMA-BAPUAHTOB TPYMIl MOCIE MPOBEACHUS PACUETOB C LEIBIO
OLICHKHU OTKJIOHEHUSI OT «UCTUHHOTO» PEIICHHUSL.

Bw1600wb1: peanu3oBaH CaMOCTOSITENBHBIA INOUCK YyYalllUMUCSA IyT€d W BapUaHTOB pELICHUs

MOCTaBJIEHHOM yueOHO# 3a/1auu (BBIOOP OJHOTO M3 MPEUIOKEHHBIX BAPUAHTOB WM HAXO0XKICHUE

cOOCTBEHHOr0 BapuaHTa UM OOOCHOBaHUE pelleHuss Ha 0a3e KOJUIEKTMBHOM HHTEPaKTUBHOU

paboThl).

Hmoz 3auamua NeH1: OuenuBanue ypoHeit 3-Ilp, Y-Ilp, B-IIp ocBoenus xomnerennuu I1K-

26 n xommnerenuii OK-1, OK-3, OK-12, ypoau 3-2Om, V-2, B-D1 no pesynpratam paboThl Ha

3aHATUSX (AKTUBHOCTb, WHUIMATHUBHOCTh, TI'PaMOTHOCTb, OOOCHOBAHHOCThH 3alIHUILAEMOM

MO3ULMU) U CBOEBPEMEHHOCTU CJIauMd OT4YeTa MO PELIEHUIO0 peaylbHOW MPaKTUYECKOH 3a1auu
n1.3.

BAPUAHTBI JJOMAIIHUX 3AJIAHUM K PA3JIEJTY 1

—

. Hanet mHOXecTBa X = {1,2,3,4,5}, Y=1{2,4,6,7}, maiimure X U Y, X NY, X\Y, Y \ X.

2. Ilyctp X — MHOXKECTBO CHOPTCMEHOB B rpymme, Y — MHOXECTBO CTYAEHTOB TIDYIIIIBI.
Hatimure mHOKectBa: X U Y, X NY, X\Y, Y\ X

3. Yro mpencranisier co0oil nepecedyeHre MHOKECTBA BCEX MPSIMOYTOJIbHUKOB C MHOYKECTBOM
BCEX pOMOOB?

4. Ilycrs [ = {x1, X2, X3} — YHUBEpCAIbHOE MHOXKECTBO, a X = {Xi, X2}, Y = {X2, X3}, Z = {X3} —
ero moaMHoxectBa. Onpenenute nepedrcieHneM MHoxecTBa: X X X, Z x Z, X x Y, Y x X,
XxYNYxX, XxYUYxX.

5. IpownmmocTpupyiite rpaduuecKu TOKICCTBA

XNYuZ)=XNnY)u((Xn2),
Xul¥Yn2)=XuY)nXu2).

6. Ilyctp R - MHOKECTBO BEILIECTBEHHBIX qucell,
X={xeR/0<x<1},Y={yeR/0<y<2}. Yro npeacrasBisitoT co00i MHOKECTBa
XUuY,XNnY,X\Y?

7. Haueprute purypsl, n3obpaxaromme MHOKecTBa A = {(x, y) € R*/ x> +y* <1}, B={(x, y)
e R?/ x>+ (y-l)2 <1}, rme R’ — BemecTBeHHas IOCKOCTh. Kakue (durypsr uzo0paxaror
muo%)ecTBa A U B, A N B, R*\ A?

8. Ilycts X = {-1, -2, -3, 1, 2, 3, 0} u Y — MHOKECTBO BCEX HATypalbHBIX uucen. Kaxmaomy

yuciy X € X CTaBUTCS B COOTBETCTBUE €ro KBajpaT. Beinuiinre Bce mapel, NpuHaaexalimue

3TOMY COOTBETCTBHIO.



9. Iyctp X = {«ac», «cto», «Mop», «mup»}, Y = {a, M, o, p, e¢}. CocraBpTe ACKApPTOBO
npousBereHrne X x Y. OTMeTbTe B HEM Haphl, CBSI3aHHBIE COOTBETCTBHUEM «B CIIOBO X BXOJUT
OyKBa y».

10.  Hokaxwute,uto A=B < (A\B)U(B\A)=U.

11.  [nsa OounapHoro otHomieHuss X R y <& "y nmenurcs Haneno Ha X", OmpeneneHHOTO Ha
MHOJKECTBE TIOJIOKUTEIBHBIX IIEJIBIX YMCEJl, BBIACHUTE KAaKUMH CBOWCTBAMH OHO oOjamaer
(pediekCMBHOCTD, CHMMETPHUYHOCTh, AHTUCUMMETPUIHOCTD, TPAH3UTUBHOCTH) M KAKUMH HE
oOnanaer.

12. Hano muoxectBo B = {1, 3, 5, 7, 9}. DnemMeHThI 3TOr0 MHOXECTBA CBSI3aHBI OTHOIIICHUEM
S: «uncno x Ha 2 Oosblle yMcaa y». 3alUIINTE MHOXECTBO Map, MPUHAUICKAIINX 3TOMY
OTHOIIEHHIO.

13.  Ompenenute CBOMCTBA CIASAYIONIUX OTHOIICHUM:

a) «IpsMast X NepreHAUKYIIpHA MPSAMOM y» (Ha MHOXKECTBE MPSAMBIX);

0) «amcio X 0oJbile yncia y Ha 4» (Ha MHOXKECTBE HATYPaIbHBIX YHCEI);

B) «UHUCJIO X KPATHO YHUCIY Y» (Ha MHOXECTBE HaTypajbHBIX YUCEN);

) «X — OpaT y» (Ha MHOKECTBE JIIO/IeN ).

14.  Otnomenne S Ha MHOXecTBe X = {1, 2, 3} cocrout u3 nap: (1, 2), (1, 1), (2, 2), (2, 1),
(3, 1), (3, 3). SIBnsiercs nmu S OTHOILIIEHWEM SKBUBAJICHTHOCTH Ha MHOXKeCTBE X?

BAPUAHTBI KOHTPOJILHBIX 3AJJAHUM K PA3JEJY 1
I Bapuanrt

Iycts A={0, 1}. [TepednciuTe 31eMeHTbI MHOKECTB A,

Kakumu cBoiicTBamMu oOmamaer oTHomieHue x R y & XX+ x = y2 +y, omnpenesieHHOEe Ha

MHO>KECTBE JIeCTBUTENbHBIX YUCEN?

3. Tloka3ath Ha Kpyrax Oilepa BBIIOJIHEHUE TOXJIECTBa (Jl0Ka3aTh Trpapuuecku WIu
AHATTMTUYECKH):

Xul¥Yn2)=XuY)nXu2).

4. Hano muoxectBo B = {1, 3,5, 7, 9}. DnemMeHTHI 3TOr0 MHOKECTBA CBA3aHbI OTHOIIEHHEM R:
«4UCIIO X Ha 2 Oojbllie Yucia y». 3alMIIdTe MHOXECTBO Map, MPUHAIISKALMX ITOMY
otHomenuto. Ilocrpoiite Tabmuiy oTHOmIEHHs. BbIsICHUTE, KakMMHU CBOWCTBAMH OHO
oOnanaer.

5. Ompenenurte CBOWCTBA CICIYIOMIETO OTHOIICHUS:

«TpsiMasi X MEpeceKaeT NpsAMYI0 y IOJ1 IPSIMBIM YIJIOM» (Ha MHOKECTBE IPSIMBbIX).

6. Ha muoxectBe X = {x/x € N, x <12} 3amaHo otHoueHue R: «X U y UMEIOT OJMH U TOT K€
ocratrok npu xaeneHun Ha S5» (x € X, y € X). Ilokaxure, uro R — oTHomeHue
SKBUBAJIEHTHOCTU. 3alMIINTE BCE KJIACChl HAKBUBAJEHTHOCTH, HAa KOTOphIE pa3OuBaercs
MHO>KE€CTBO JIaHHBIM OTHOLIECHHEM.

7. B xnacce 30 yuyamuxcs, 16 U3 HUX 3aHUMaOTCS MY3bIKO#, 17 yBiekaroTcst TeHHUucoM, a 10

3aHMMAIOTCSI U MY3BIKOW, M TeHHUCOM. ECThb M B Kiacce y4eHUKH, PaBHOIYIIHbIE M K

MY3BIKE, U K TEHHUCY, U €CJIU €CTh, TO CKOJIKO UX?

N —

II Bapuant

Iycts A={1, 2, 3}. [lepeunciuTe >1eMEHTH MHOKECTBA A”.

st GunapHoro oTHomieHusi XRy <& «uucno x Oosplie ymcia y Ha 3» (Ha MHOXECTBE
HaTypaJIbHbIX YHCEN), OIPEIEICHHOIO Ha MHOXECTBE IOJOXKHUTEIbHBIX LENbIX YHCEl,
BBIICHUTE KaKMMH CBOMCTBaMH OHO oOnamaer (pedaeKCHBHOCTh, CHUMMETPHYHOCTD,
QHTUCUMMETPUYHOCTH, TPAH3UTHUBHOCTH ).

3. Tloka3zaTh Ha Kpyrax Ditiepa BhIOTHeHNE dKBHBaIeHIMU A = B < (A\B) U (B\A) = .

N —



N —

(98]

—

Hano muoxkectBo X = {1, 2, 3, 9, 8 12}. DneMeHTBHl 3TOr0O MHOKECTBA CBS3aHBI
OTHOIIEHHEM R: «4uClIO X JENUTCS Ha YUCIO y HAlelo». 3amuIIMTe MHOXECTBO Iap,
MPUHAIIIEKAIIIX 3TOMY OTHOIICHHUIO.

Omnpenenure CBOICTBA CIEAYIOUIETO OTHOLIEHUS:

«X — cecTpa y» (Ha MHOKECTBE JIFOJICH).

OtHomenue R Ha muoxectse X = {1, 2, 3} coctout u3 nap: (1, 2), (1, 1), (2, 2), (2, 1), (3, 1),
(3, 3). ABnsieTcst 11 S OTHOIICHUEM YKBUBAJICHTHOCTH Ha MHOXKECTBE X7

Cpenu 100 neraneit npouutu 06pabOTKy Ha IEPBOM CTaHKE 42 MITYKU, HA BTOPOM - 30 IITYK,
a Ha TpeTheM - 28. [IpuueM Ha MepBOM U BTOPOM CTaHKax 00paboTaHo S nerasieil, Ha mepBOM
n tperbeM - 10 pmerameil, Ha BTOPOM M TPETbEM - § JETalel, Ha BCEX TPEX CTaHKax
obpabotano Tpu neranu. CKOJIBKO jaerajell 00padOoTaHO Ha TMEPBOM CTAHKE M CKOJBKO
neTaneit He 00padboTaHO HU HA OJTHOM M3 CTAaHKOB?

III BapuanT

2
[lycte A={a, b, c}. Ilepeuncinute 3eMeHTb MHOKECTBa A”.

. Kakue u3 HWXKXCIICPCUUCIICHHBIX OTHOIICHUM SBIISFOTCS OTHOIICHUSIMH YaCTHYHOTO mopsAakKa,

MOPsIJIKA, CTPOTOro nopsijaka’?
a) «OTPE30K X AJIMHHEE OTPe3Ka y»;
0) «0TpEe30K X KOpode OTpe3Ka y B 2 pa3a» — Ha MHOXKECTBE OTPE3KOB;
B) «X CTaplIe MO BO3PacTy, YeM y»;

. Hoxaxwure ToxnmectBa: AN (B\A) =Y, AA\(BuUC)=(A\B)\C.
. Jlis GMHApHOTO OTHOWIEHMS X Y < y = |X|, ONpene’IeHHOro Ha MHOXECTBE BEIIECTBEHHBIX

qucell, BbISICHUTE KaKMMHU CBOMCTBaMM OHO 00ianaeT (pediaeKCUBHOCTb, CHUMMETPUYHOCTD,
aHTUCUMMETPUYHOCTh, TPAH3UTUBHOCTb) U KaKUMHU He 00JaiaerT.

. Ha muoxectBe X = {x/x € N, x < 12} 3agano oTHO1eHHe R: «X U y UMEIOT OJIUH U TOT K€

ocratrok npu jgeneHun Ha 5» (x € X, y € X). Ilokaxure, yuto R — oTHOmeHue
SKBUBAJIEHTHOCTU. 3allMUIMTE BCE KJIAacChl HSKBUBAJEHTHOCTH, Ha KOTOpBIE pa3dMBaeTcs
MHO>KECTBO JIaHHBIM OTHOLIECHHEM.

Otnomenune R Ha maoxkectBe X = {3, 4, 5} cocrout u3 map: (3, 4), (3, 3), (4, 4), (4, 3), (5, 3),
(5, 5). SABnsiercs mu R oTHOIIEHHEM SKBUBAJICHTHOCTH Ha MHOKECTBE X?

. B oTnene uHCTHTYTA pabOTAIOT HECKOJIBKO 4elnoBeK. Kakapiii U3 HUX 3HAET XOTs OBl OJIUH

MHOCTpPaHHBIN SI3BIK, IpUYeM: 6 3HAIOT HEMELKuil, 6 — aHrnuickuil, 7 — dpaHiy3ckuid, 4 —
AQHTJIMHCKUN U HEMEUKHH, 3 — HeMeUKHUI 1 (ppaHIly3cKuid, 2 — ppaHIly3CKUil U aHIIMHCKUi, 1
— Bce TpH s3bIKa. CKOJIBKO BCEro 4esoBeK padoTaer B otaesne? CKOIBKO U3 HUX 3HAIOT TOJIHKO
AHTJIMACKUN?

IV Bapuaunt

Iycts A={0, 1}. ITepeunciuTe 1eMeHTb MHOKeCTBA A, A°.

Jlnst Guaaproro otHomenns R = {<x,y>|x*+y* < 1} uaiimure Dy u .

g OunapHoro otHomeHuss XRy < "X mnepnenpukynspHa y", ONIpENEIIEHHOIO Ha
MHO>KECTBE BCEX MPAMBIX IJIOCKOCTH, BBIICHUTE KaKMMU CBOMCTBaMU OHO oOjanaer
(pethnexCuBHOCTh, CUMMETPUYHOCTh, AHTUCUMMETPUYHOCTb, TPAH3UTUBHOCTh) U KaKUMU HE
oOnanaer.

Jokaxkute, yTo ecinu oTHoweHus Ry u R, peduekcuBHbl, TO peduieKCUBHBI M OTHOIIEHUS R
|\ Rz, R] M Rz.

Kakue u3 HWKENepeunucIeHHbIX OTHOIIEHUN SIBJISIFOTCS OTHOLICHUSIMM KBa3UIOPSIKA,
MOPsIJIKA, CTPOTOro HopsiaKa?

B) «X CTapllie [0 BO3PACTY, YEM Y»;

T') «X SIBJISIETCSI CECTPOH y»;

1) «X )KHBET B OJTHOM JIOME C y»;



i

o

ITycre I = {Xi, X2, X3} — yHUBEpCaIbHOE MHOXKECTBO, a X = {Xi, X2}, Y = {X2, X3}, Z = {X3}
— ero noaMHoxecTBa. Onpeaenure nepeuncieHueM MHoxkecTBa: X x X, Z x Z, X x Y, Y x
X, XxYNYxX, XxYUY xX.

Conmosiorn onpocuiu 45 ydamuxcs AEBSTBHIX KJIACCOB, Cpelu KOTOpPbIX 25 roHomiel. [Tpu
3TOM BBISICHWIIOCH: 30 4elI0BEK MMEIOT 3a TOJIyrOJaue OLEHKH 4 u 5, u3 HuX 16 roHOIIeH,
CIIOPTOM 3aHMMAIOTCA 28 yYEHHMKOB, Cpelr HHUX 18 roHomel, u 17 y4eHHKOB, yCIIEBAOIINX
TOJIBKO Ha XOPOUIO M OTJIMYHO, 15 rOHOWIEH y4arcss Ha XOPOIIO U OTIMYHO W 3aHUMArOTCS
cnoproM.  IlepBbIil MareMaTHK Kiiacca B3IJISIHYJI Ha PE3yJbTaThl U 3asBWJI, YTO TaM €CTb
omnOku. Kak 310 eMy yaanoch BbISCHUTH?

V BapuaHT

Kakune u3 HIKenepeunciIeHHbIX OTHOIICHNH SIBJISIIOTCSI OTHOIICHUSIMU KBA3HUITOPSIIIKA,
MOpsAKa, CTPOroro mopsiaka?

€) «X — IPYT y» — Ha MHOXECTBE JIIOJICH;

) «UUCIIO X HE MEHBIIIE YMCIIa Y» — Ha MHOKECTBE R;

3) «OKPYKHOCTh X JIEKHUT BHYTPH OKPYXKHOCTH y» — Ha MHOXECTBE OKPYKHOCTEH

TUTOCKOCTH.

Jlaubl otoOpakenus R2>R: f: x2sinxwu g: x>x°. Haiimure Dy u Ig.

Hokaxute ToxaectBa: AN (B\A) =, AN\(BuC)=(A\B)\C.

Haiinmure Bce moagmuokecTBa MHOXKECTB O, {D}, {1, 2}, {a, b, c, d}.
JlJiss GMHAPHOTO OTHOIICHUS X y < "X + y JgenuTcs Haresno Ha 3", onpeaeeHHOro Ha
MHOJKECTBE Z IIEJIBIX YHCEN, BEISICHUTE KAKUMH CBOMICTBaMHU OHO 00Jaaet
(pediekCMBHOCTD, CAMMETPUYHOCTD, aHTHCHMMETPHYHOCTh, TPAH3UTUBHOCTD) U KAKUMU HE
oOnanaer.
[lepeuncnure BceBO3MOXKHbBIE JIMHEWHBIE MOPSIKU HA MHOXKecTBe {1,2,3}.
N3 35 yuamuxcs knacca 20 nocemaroT MaTeMaTHYeCKUi KpyKokK, 11 — ¢usnueckuii, 10 — He
MOCenIaroT KPyKKH. CKOJIBKO YUSHHKOB IMOCEIIAIOT MATEMAaTHYECKIHA U (PU3UIECKUI KPYKKA
OJTHOBPEMEHHO, CKOJIBKO — TOJIBKO MaTeMaTHUECKUIi?

VI Bapuanr

[Tycts X = {«aTtom», «cToI», «MOpey, «mepar}, Y = {a, M, 0, p, ¢}. CocTaBbTe AEKapPTOBO
npousBeneHue X x Y.
Hycts f x>x* u g x>x+1 - otobpaxkenns R B R. Haiiure f gug f
CymectBytoT 111 Takue MHOkecTBa A, B u C, uto
ANB#0, ANC=0, (ANB)\C=0?

Jlji1 GMHAPHOTO OTHOIIEHUS X y <> "y JIeUTCS Haleo Ha X U X<y", OIIPEJICIIEHHOTO Ha
MHO>KECTBE I0JIO)KUTEIbHBIX LIEJIBIX YUCEN, BHIICHUTE KAKUMU CBOMCTBaMH OHO 00Ja/1aeT
(pethnaeKCuBHOCTh, CUMMETPUYHOCTh, aHTUCUMMETPUYHOCTh, TPAH3UTUBHOCTH) U KAKUMH HE
oOnanaer.
JlokaxkuTe, 9TO OTHOIIEHHE <a,b> <c,d> & a’+b” = ¢*+d? ecth OTHOWIEHNE
skBUBaeHTHOCTH R R (R - MHOXecTBO BemiecTBeHHbIX uncen). Haiinure kiraccor
SKBUBAJIEHTHOCTU U U300pa3uTe UX Ha KOOPAUHATHOM MJIOCKOCTH.
[IpounntocTpupyiite rpaguuecku TOX/ICTBA.
XNYuZ)=XNnY)u(Xn2),

Xul¥Yn2)=XuY)nXu2).
Ha BcTynuTenbHOM 3K3aMeHe 10 MaTeMaTuKe ObLIN MPEeI0KEHbI TPU 3aauu: 1o anredpe,
mIaHuMeTpuu u crepeomerpun. M3 1000 abutypuenToB 3amady mo anreodpe permuau 800, mo
wianumerpun — 700, a no crepeomerpun — 600 adbutypuentos. Ilpu 3ToM 3agauu 1o
anreOpe u uranuMetpuun penrum 600 abuTypueHToB, 1o anredpe u crepeomerpun — 500,



o manumeTpuu u crepeomerpun — 400. Bee tpu 3agaun pemnam 300 aOuTypueHTOB.
Cy1ecTBYIOT JI1 aOUTYPUEHTHI, HE PEIIUBIINE HU OJHOM 3ajjauu, U €CIIU 1a, TO CKOJIBKO UX?

KonTtpoJbHblie Bonpocsl k pa3aeny 1

Hatb Gopmyinbl s onepaiuii 00beIMHEHUs, IepeceueHusi, Pa3HOCTH, JIOTIOJHEHHUSL.

NnnrocTpupoBars onepanuu Ha auarpaMMax BeHHa.

VYkas3aTe CBOKCTBA OINEpallMii HaJ MHOKECTBAMHU.

Jlatb onpenienenys CBOMCTBaM OMHAPHBIX OTHOLIEHUI: peIeKCUBHOCTD,
aHTUPE(IEKCUBHOCTh, CUMMETPUYHOCTb, aHTUCUMMETPUYHOCTD, TPAH3UTUBHOCTb,
AHTUTPAH3UTUBHOCTb.

5. OTHolIeHue SKBUBAJIEHTHOCTH: ONIPENIEIUTh U IPUBECTU MIPUMED.

=

Paspnean 2. IlpakTnueckue padorst 6-9.

TABJULBbI UICTUHHOCTU. HEPEK/IIOYATEJIBHBIE CXEMBbI. PEHLHIEHUE
JJIOT'HYECKUX 3AIAY. COBEPHIEHHBIE TH® U KH®. MUHUMU3ALIUA
BYJIEBBIX ® YHKIIUI. METOJUKA IPEJICTABJEHUS ®YHKIIUU B BUJIE
MNOJIMHOMA KET'AJIKUHA
(84. (u3 HUX 24. UHmepakmusHoe 3auamue))

eab padorbi: M3yueHne u 3aKkpervieHUe MaTepurana:

Anrebpa noruky, gorudeckue GyHkuuu (win nepexitoyatenbuble Gynkuuu (I1P) u cnocoObl nx
3amanus.). Cynepnosunuu u Gopmynsl. [IpencraBinenue JOrudecKux (QYHKIUNA pa3TudHBIMHU
¢dopmynamu. OKBUBaJeHTHblE (paBHOCWIbHBIE) GyHKIUU. CylecTBeHHble U (DUKTUBHbBIE
nepeMeHHble. JIBoNCcTBEHHbIE (YHKIIUH.

bynesa anrebpa ¢yHkmuii u SKBUBaJCHTHBIC MpeoOpa3zoBanust B Hed. OmpexneneHue OyieBOit
anredpel QpyHkuuii. OCHOBHBIE CBONCTBA (aKCHOMBI) OyJ€BBIX ONEpaluii: acCOLMAaTUBHOCTD,
KOMMYTAaTUBHOCTb, TUCTPUOYTUBHOCTH, IIpaBwiia e Moprana u 1.1. [IpaBuia moacTaHOBKU U
3aMEHBI.

PabGora snemenTapHbIX OyleBbIX (YHKUUN; OCBOMUTh METOIMKHU IOJIYYEHHUS COBEpPLICHHOU
JTU3BIOHKTUBHONW HOPMaJIbHOM (DOpMBI; METOJAMKH IpEACTaBieHUs (YHKIMU B BUJE MOJMHOMA
XKerankuna. HayunTbcs ncnonb3oBaTh anmnapar OyineBbix GyHKIUHN uid HanOosiee KOMIIAKTHOTO
aBTOMAaTHOT'O ONKCAHUSl CUCTEMBbl YIPABJICHUS: METOJMKA CHHTE3a KOMOMHAIIMOHHON CXEMBI C
OJIHMM BBIXO/IOM, OCHOBaHHYIO Ha MCXOJIHOM IPEICTAaBJIEHUU B BHJE COBOKYIMHOCTH TaOJIUILL
HUCTUHHOCTHU OYJIEBBIX (PYHKLIHH.

I[IpuMepsI TUNOBBIX Ay TUTOPHBIX 3aAaHMI

Ilpakmuueckas paboma 6. [Ipedcmasnenue 102udecKux QyHKYull paziuyHbMu QOopMyIamu.
Oxeusanenmuvie (pasHocunbhvie) hynkyuu. /[soticmeenHvle hyHKyuu.

3anaua 2.1. lana cxema. [locTpouTs CTpyKTYpHYI0 hopmy.ay.



Crpykryphas dopMyna Ul NEPerIoYaTelkHOH CXeMbl

A B C —
o B & o
5 B A
HMEEST BHJL,
I) (B2 ANBDC) 2 (A= BYB=C)
N(B=2A(E=0) 4) (A—= BYB®C)

5) ABC + A(B®C)

Pewenue: llpu pemenun 3amad JaHHOTO THUIIA HEOOXOJMMO TPOBOJIUTH AHAJIOTHIO C
IOCJICA0BATECIILHBIM u napauIeIbHBIM COEMHEHUEM IIPOBOTHUKOB (xrOUei):
MOCJICIOBATEIILHOE  COCTUHEHHE COOTBETCTBYET JIOTHYCCKOW  OIEpaldyd  KOHBIOHKITHS,
napajuieIbHOe — JU3BIOHKIMA. T.€. B JaHHOU CXeMe MmapajuiesibHO coequHensl: A + —B, B + —C,
C + —A; mocnepoBatenpHo: C-B. A Tawke: (((A + —B) mocnemoBatensHo (B + —C))
napawiensHo CB) mocnenoBarensho (C + —A).

Cocmasum u ynpocmum CmpyKmypHyo oopmyny 0 nepekioiamenbHou cCxembl:
F=(((A+—-B)(B+—C))+CB)(C+—A)=(AB + A—~C + -B—C + CB)-(C + ~A) = ABC + CB
+-A—B—C + ~JACB = ~A—B—C + CB
YHIpocTUM IpeUI0KCHHBIC BAPUAHTHI OTBETOB:
I. B—=A)B® C)=(—B+A)B—-C+-BC)=AB—C +—-BC + A-BC=AB—C + -BC
2. (A—B)(B=C) = (—A + B)(BC + -B—C) = ~ABC + BC + ~A—B—C = BC + ~A—B—C —
OTBET

Ilpakmuueckasa paboma 7. CneyuanbHvle pasnodiceHus NepeKioyamenbHblx QYHKYULL.
Cogepuiennvle HopmanbHble Popmbi.

3anaua 2.2 Ilycte noruueckas ynkmnus F 3agana tabnuneit uctuaHocTH. TpedyeTcs 3anucarth
ee ¢ nomoipio CAH® nmn CKH® (Bs100p 0060CHY#ITE).

A B C F
0 0 0 0
0 0 1 1
0 1 0 0
0 1 1 0
1 0 0 0
1 0 1 1
1 1 0 0
1 1 1 1

Ilpakmuueckasa paboma 8. Munumuzayus 102uyecKux(nepexioiamenbhslx) QyHKYui.
Memoouka npedcmasnenus yHkyuu 6 sude noiuHoma Kezankuua.

AJITOPUTM NOCTPOeHus nosinHoma JKeraikusa.
- 3ajnaHa QpyHkuus f;
- HalTH 3HaueHUs QyHKIUU f U CBECTH MOJTyUYEHHbIE PE3YNIbTATHI B TAOIUILY
—  HCMOJIB3YS MOJTYYECHHYIO TaOJIUITY, TOCTPOUTH TAOJIUILY IJIs1 TBOMCTBEHHOM
¢byakuun *



- noctpoutrb CIAH® ans ¢pyuxum £
- BbIpa3uTh QyHKuuio f B Buae nonuHoma JKerankuna
3agaua 2.3. [loctpouts nosmHoma XKerankuna s QyHKIUU:

= (x, Axy) v, @(x, = x)))]

XU | X2 [ X3 [Xa | X, A%, | X, X | x,@(x, >x) | (5, Ax)V(x;®(x, >x)) | |
0/0[0]0 0 1 1 1 1|1
0/0]0]1 0 0 0 0 11
0/0]1]0 0 1 0 0 11
010]1]1 0 0 1 1 1|1
017010 0 1 1 1 00
011]0]1 0 0 0 0 110
0|1 110 0 1 0 0 110
01 |1]1 0 0 1 1 00
110]01]0 0 1 1 1 1|1
110011 0 1 1 1 110
170110 0 1 0 0 110
110111 0 1 0 0 11
11 1]01]0 1 1 1 1 00
1] 1]0]1 1 1 1 1 00
11110 1 1 0 1 00
11111 1 1 0 1 00
CAH®:

=X, X, X, X, VX X, X3 X, VX Xy X3 X, VI Xy X3 X, VX Xy X3 X, VX Xy X3 X, VX X, X3 X,V
X, Xy X3 X,V X)Xy Xy Xg VX)X, Xy X,y

JIH®D:

X, VX[ Xy X3 X, VX Xy Xy X,

Tlomuuaom Kerankuna:

X, @10 x,x,®x x,x,®x x,x®Dx, X,

Ilpakmuueckan paboma 9. Popmanuszayus u pewieHue munogslx 3a0au.

3agaua 2.4. Pemure 3a1auy cnoco6aMu: METOIOM PaCCyXACHUM, TAOIUYHBIM, aHATTUTUYECKHUM.
B noesake nATepo npyseit — AnToH, bopuc, Banum, /luma u ['puina, 3HakOMUIHCH €
nonyrunneid. OHU IpeUIoKIIN el 0TrafaTh UX GaMUINK, MPUUEM KaX bl U3 HUX BbICKA3ajl
OJIHO UCTUHHOE U OJIHO JIO)KHOE YTBEPKICHHE:

JHuma ckazan: "Most pamunus — Mblikus, a pamunns bopuca — XomsikoB". AHTOH ckazali:
"MBpImkuH — 310 Mosi hamunus, a pamunus Baguma — bapcykos". Bopuc ckazan: "®amunus
Banuma — TuxoHoB, a most pamunust — Menukun". Baaum ckazan: "Most hamunus —
bapcykos, a pamumus 'puiin — Yexos". ['pumma ckazain: "la, most pamuus Yexos, a pamunus
Antona — TuxonoB". Kakyro ¢haMuinio HOCUT KaK kIl U3 apy3eii?

3agaua 2.5. Tpoe npy3seit, 607ebIIMKOB aBTOTOHOK "®opmyina-1", cnopuin o pe3ynbrarax
MIPEJICTOSIIErO Tarna roOHOK.

— Bort yBuauuis, lllymaxep He npuaet nepBbimM, — ckaszai >xoH. — [lepBeim Oynet Xusi.

— Jla HeT ke, mobenuTenem OyneT, kak Bcerna, lllymaxep! — Bockmuknyn Huk. — A 06 Anesu
Y TOBOPUTDH HEYETO, EMY HE OBITH MEPBBIM.

[Tutep, k KoTOpomy oOpatuics Huk, Boamyrtuics:

— Xuuly He BUIATh [IEPBOrO MECTA, a BOT AJIe3H MUJIOTUPYET CAMYIO MOIIHYIO MAIlIUHY.



[To 3aBepiieHnn Tana rOHOK 0Ka3ajaoCh, YTO KAXKI0€ U3 JIBYX MPEINOIOKEHUN TBOUX APY3en
MMOATBEPAMIIOCH, @ 00a IIPEANOJIOKEHHS TPETHETo U3 APYy3eH OKa3anuch HeBepHBI. KTO BhIMTpas
3Tar rouKu?

HNurepakTuBHoe 3anAaTHE NeM2 o Teme: «Auredpa joruku. Il pumeHenne 10ru4ecKux
CXeM /Ul pellleHUs MPAKTHYecKuX 3a1a4» (2 yaca)

Ilens 3anamun: akTUBHOE BOCIIPOU3BEICHUE paHee MOJYyYEeHHBIX 3HaHUH 10 pa3aeny «Anredpa
JIOTUKH, JIOTUYeCKUE (QYHKIMN» B «HE3HAKOMBIX» YCJIOBMSIX: MPUMEHEHHUE OCHOBHBIX MOHSATHUI
TEMbl pa3fena 2 ais pellieHus 3aJauu: NOCMpoeHue JI02UYeCKOU CXeMbl 8 IKOHOMUYECKOU
3a0aue.
@Dopma mexkywezo konmpoas ocsoenus komnetreHnuit OK-1, OK-3, OK-12, yposau 3-2i1, ¥-0u,
B-9On u I1K-26, yposuu 3-Ilp, Y-Ilp, B-Ilp: omuem no pemiennto Tpex mpakTUYECKUX 3ajau:
3agauya M2.1. (Havanbubeiii ypoBenb) Tpu mnonpasnenenus — A, B, C — toproBoii ¢upmsl
CTPEMUJIUCH MOJYYUTh IO UTOTaM roJa MAaKCUMaJIbHYI0 NPUOBLIb. DKOHOMHUCTHI BbICKA3ald
CJIEYIOIINE PEITOJIOKEHUS:
. A moiy4uT MakCUMaJbHYIO NPUOBUIL TOJBKO TOIZA, KOTJa IMOJIy4aT MaKCHMaJbHYIO
npudbuib B u C;
2. mu60 A u C mosydat MakCUMaJIbHYIO MTPUOBLIb OJTHOBPEMEHHO, JINOO OJTHOBPEMEHHO HE
[0JIy4aT;
3. mnsg toro, uroObl C Mody4yus MakCUMalbHYIO MNpHObUIb, HEOoOXoaumo, uytoObl u B
MOJIYYMJI MAaKCUMAJIbHYIO TPUOBLIIb.
[lo 3aBepmieHHMH roja OKa3ajloCh, YTO OJHO M3 TpeX MpeAnoioxeHuil noxxHo. Kakue wus
Ha3BaHHBIX MOAPA3/IEICHUN NOTYYMUIH MAKCUMAJIbHYIO IPUOBLIbL?
3agaua U2.2. (Boicokuil ypoBeHb).
Brinyckauk 3koHOM(aka JaBHO MedTall IOKOPUTH IOJIIOC Ha cHeroxojie. B mocenok Ha Gepery
JlenoButoro okeaHa oH JOCTaBUJI OOJIBIION 3amac OEH3MHA U MOIIHBIM CHETOXO0M, KOTOPbIN MpHU
MoJIHOM 3ampaBke MoxeT mpoexaTtb 50 xunomerpoB. Ha CeBepe Bcerga HMEOTCS B
HEOTPaHMYEHHOM KOJIMYECTBE IYCThl€ KAHHUCTPbI, B KOTOpPbIE MOXHO CIMBaTh OCH3UH U3
O6eH300aKa ¥ OCTaBJISATh Ha XpaHEHHUE BO JibJaX (KaHUCTPhI C OEH3MHOM BO3UTh HE pa3peluaercs,
MyCThIE€ MOXXHO BO3WUTH B JIFOOOM KojmdecTBe.) Ha Bcskuil citydail mepen MmyTemecTBUEM, OH
CIPOCHJI CBOETO Jpyra ¢ Mexmara, CMOXET JIM OH JIOCTHYb I0JIt0ca (IIPEAIoJIaraeTcs, yTo Jej
JOCTAaTOYHO MPOYHBIN, HO PaCcCTOSHUE JI0 TIOJIFOCA M3-3a JBMKEHUS JIHJIOB MOXKET OBITH JIFOOBIM).
MaremaTuk OTBETWJI €My, 4YTO METOJl MAaTeMaTH4YeCKOW WHAYKIMU I[OKa3bIBA€T, 4YTO
IyTeUIeCTBUE BIOJIHE BO3MOKHO. BocnponsBeaurte Xoa MbICiIeld MaTeMaTHKA.

Ioozomoexa 3anamus Nel2. Be160op BEAyIIETO CTyI€HTa, OTBETCTBEHHOTO 32 BHIOOP U MOIavy
Heo0xo 1Mo HHpOpMaILK, U OOCYXKACHUE C HUM allTOPUTMA 3aHSITHSL.

Tabnuna 2
No| Ne Bun Tpy | OtpabatbiB Orenka KoHTpoJib BeINOJIHEHUSA
3aa | MHTEPAKTHBHO | JIO- aeMble JTMYHOCTHBIX paboThI (yyacTue B
qH i paboTHI €MK | KOMIIETEHII Ka4ecTB MIOJIEMHUKE,
(coBMmemienne | ocTh un/ WH/INBHTyaJIbHEIC
HECKOJIBKUX | ("ac. | OKumaeMbIi TpYIIOBBIC 3aaHUs
BU/IOB) ) YpOBEHb (1I'3) na 6aze
OCBOEHUS BBIOPAHHOTO
MIPOTPAMMHOTO TPOTYKTa
U T.J)
1 | U2.1 | Pabora B 1 OK-1, OK-3, | KauyecTBO nrs. Kputepun
KOMaHJIE. OK-12,/ | pa6otsI; OLICHUBAHHUs IIOBECHUS
Pemenue YposHH: CBOEBPEMEHHOC | Ha 3aHSTHM: aKTUBHOCTb,




CHATYaIIMOHHBIX 3-Om1, ¥-On, | Tb cHa4yM oTdeTa | HHUIIMATUBHOCTD,
3a1a4. B-On 0  PELIEHUIO | PaMOTHOCTE,
T1K-26/ ur3 000CHOBAHHOCTh
3-Ip, ¥-Tlp, 3aLIMIAEMON MO3HIHHL.
B-IIp
2 | U2.2 | PaboTa B 1 OK-1, OK-3, | KayectBO nrs. Kpurepun
KOMaHJI€. OK-12,/ | pa6otsr; OLICHUBAHHS IIOBEJICHUS
Pemenue Yposhu: CBOEBPEMEHHOC | Ha 3aHSTHM: aKTUBHOCTb,
CUTYAITMOHHBIX 3-01, ¥-90, | 1y, ciaun oruera WHUIUATUBHOCTb,
3agaud.Mccneno Hli-?zné y o PELIECHHIO | TPAMOTHOCTb,
BaTEIbCKUI 3-TTp, V-Tip, ur3 O6OCHOB21HH(30TI>
METO/I. B-Tlp 3aIUIIACMON TTO3HUITUH.
Bcero 2

Bcmynnenue. Coobiienne TeMbl 1 000CHOBAHHE €€ aKTyaIbHOCTH Yepe3 JIOTHYECKUE 3a]]a4H B

SKOHOMHKE.

Ocnosnas wacmo:

[.  CooOluienue B BUJIE T0KIa1a-IPE3EHTALNNA OTBETCTBEHHBIM (CTYAEHTOM) 3a IPOBEICHUE
3aHATUS 1, B KOTOPOM U3JIaraeTcsi CyTh OOCYXKAAEMbIX MOJI0KEHHM:
1) anreOpa JOrUKH, JIOTUYECKUE (YHKIIHH;
2) MUHHMU3ALHUS JOTUYECKUX(TIEPEKITI0YaTeNIbHbIX) (QYHKIIHIA. ;
3) paspemuMmble W HepaspemuMblie TpoOiemMbl. Cxembl anropuTMoB. CXeMbl IMOTOKOB
JAHHBIX.
II.  BeisicHeHMe MO3UIMI YYaCTHUKOB C 3a()MKCHUPOBAHHBIMU TOUYKAMU 3PEHHS Ha pEIICHUE
OCHOBHOM 3aaaun M2.2, pemiaemoil Ha 3aHATHUN.

Utor Il-ro sTana: popmMupoBaHue LIEIEBBIX IPYIII 10 OOIIHOCTH MO3UIUHN KaX 101 U3 TPYII.

III.  Opranuzanus KOMMYHUKallMM MEXIy rpynnamu: 1) BbISICHEHHE I[O3HMIIMU-BapHaHTa
pelIeHUs BBISBICHHBIX IPYII M 3allUTa 3aHATOW MO3uLuu; 2) GOpMUPOBaHUE HOBOI'O
Habopa BapUaHTOB pEIIEHUWH HAa OCHOBAaHUU 00IIero oOcyxaeHus; 3) BbIOOpP OJHOIO
pEeLIEeHUs TOJI0OCOBAaHUEM;

IV. TloBTOpHas 3ammMra NO3UIMH-BAPUAHTOB TPYMIl MOCIE MPOBEACHUS PACUETOB C LEIBIO
OILICHKHU OTKJIOHEHUSI OT «UCTUHHOTO» PEIICHHUSL.

Bw1600wb1: peanu3oBaH CaMOCTOSITENBbHBIA INOUCK YyYallMMUCSA IyT€d W BapUaHTOB pELICHUs

MOCTaBJIEHHOM y4eOHO 3a7aun (BBIOOP OJJHOTO U3 MPEUIOKEHHBIX BAPUAHTOB WM HAX0XKACHUE

cOOCTBEHHOr0 BapuaHTa W OOOCHOBaHUE pelleHHsA Ha 0a3e KOJUIEKTUBHON HHTEPAaKTHUBHOM

paboThl).

Hmoz 3anamuna Nel: OuenuBanue yposueit 3-Ilp, V-Ilp, B-IIp ocBoenus xomnerenuuun I11K-26

n xommerenuuii OK-1, OK-3, OK-12, yposuu 3-O1, V-0, B-Dn no pesynbraram paboTsl Ha

3aHATUSX (AKTUBHOCTb, WHUIMATUBHOCTh, TI'PAaMOTHOCTb, OOOCHOBAaHHOCTh 3alIUIAEMOil

MO3ULMU) U CBOEBPEMEHHOCTH CJIauM OTYETa IO PEIIECHUIO PealIbHOM MPaKTUYECKOM 3a1auH.

BAPUAHTBI JOMAIIHUX 3AJIAHUM K PA3JIEJTY 2

1. Mano Bbicka3piBaHue A: «CyllecTBYIOT YETHBIE IPOCThIE YKciiay. OnpeaenuTe, HICTUHHO OHO
WIM JIO)KHO. YKaXUTE CPEelU CIEIYIOIIUX BBICKAa3bIBAaHMN OTpPUIIAHME BHICKA3bIBaHUA A: a)
«Cyl1ecTBYyIOT HEUETHbIE IPOCThIE uncia»; 0) «HeBepHo, YTO CyIIECTBYIOT YETHBIE IPOCTHIE
gucia»; B) «JIr000e mpocToe Ynucao HEUYETHOY.

2. Jns Beicka3piBaHus A: «JIroOble Ba TpeyroiabHUKa MOA0OHBDY CPOPMYITUPYHTE OTPULIAHUE U
nBoitHOe oTpunanue. Kakue U3 3TUx Tpex BbICKa3bIBAHUN UCTUHHBI?

3. Hanbl Beicka3biBaHus «f kynui Benocunen» (A); «5 myremectBoBai o Poccun» (B) u «51
yuacTBoBall B copeBHOBaHusAx mno Benocuneny» (C). Cdopmynupyiite BbICKa3bIBaHMUS,
cootBeTcTBYIOIIME hopmydam: AAB, AABAC, AA 6, A AB, BA C.



4. HNansl Bbicka3zbiBaHus «YersipexyroibHuk MNPQ — mapamnenorpamm» (A) u «Jluaronanu
yeTeipexyroyibauka MNPQ B Touke mepecedeHus: nensrcs momoiam» (B). Chopmymupyiite
BBICKa3bIBaHUS, COOTBETCTBYOIIME hopmynam A — B, B — A, _A, _B, A B,

B— A

5. CocraBbre Tabmubl HICTUHHOCTH TSt cneayromux gopmyn: X > (Y VZ), X > Y)YV (X -
7).

6. Ilokaxwute, uto popmysl X AY ~Y A X, X VY~Y VX, (X = Y) A X) - Y sBustoTcs
TaBTOJIOTHSIMH.

7. Hoxaxwure paBHOCHIBHOCTE hopmyn: a) XA (Y VZ)u (XAY)Y (XA Z);0) XY (Y AZ)n
XYY)AXYZ):; B)XYYu X AY;DXAYu XYY, DX>(Y->Z2)u(XAY)—>
Z;e) X>YVNANX->Z2)uX—>(YA2).

. [Hocrpoiite coBepiennsie JJH® u KH® dynkmuit: x; @ Xz, X { X2, X1 — X3, X1 ~ Xo.

9. 3anumute B coBepuieHHbIX JJH® nu KH® 6yneBy ¢pynkuuto fi (X1, X2, X3), IPUHUMAIOLLYIO
3HaueHue | Ha Habopax ¢ Homepamu 0, 3, 7. Onpenenute, K KakuM Kiaccam (yHKIUN
OTHOCHUTCS 3Ta (DYHKIIHSL.

10. [IpoBepbTe cripaBeNIMBOCTh PABEHCTB: X = X® 1, X1 >x = ;1 Y X,.

11.  BsIpa3uts GbyHKIMIO f B BUJIE ITOJIMHOMA Kerankuna
f:[(‘xl ® xz) v (x3 A (x4 - xl)) A X, ]

o0

BAPUAHTBI KOHTPOJIbHBIX 3AJJAHUM K PA3IEJTY 2

Bapuanr I
1. Kakwue nmpeioKeHus SBISIOTCS BRICKA3bIBAHUSAMU, U KAKOE 3HAYCHUE OHU UMEIOT?
a) Bcaxuii uenosex umeem bpama.
b) Komopuwiii uac?
¢) 23 — yemnoe yucino,
d) Cobaxa — domaunee scueommuoe.

2. Ilycts A, B u C 0003Ha4arOT BHICKa3bIBAHUS:

A — «Anua nonyuuna oyenky 5»;

B — «Buka nonyuuna oyenxy 5»;

C — «Cepeett nonyuun oyenxy 5». Kax 6ymyT 3By4ath cienyroniye BpICKa3bIBaHUS:
a) B-C— A; 6) A-B—C;B)B- Co A; r)A— B-C.

3. 3anucaTh BbICKa3bIBaHHE Ha S3bIKE AIre€Opbl JJOTUKHU:
a) «Ecnu cmyoenm A He npuxooun na 3auamue, mo cmyoenm B mooice ne npuxooun, a
Makce HeGepHo, YUMo eciu NPUXooul cmyoenm A, mo npuxooun xoms 66l 0OUH U3
cmyodenmos C, /[».
b) «Hesepro, umo noedym Apoy3z06 unu Buwnesckuil, a maxoice 6epHo mo, 4mo eciu
noeoem I pywikos, mo noedem Kmo-mo 00uH uz 0soux: Apoy3oe unu Buwinesckuil.
bprokeun sice noedem 6 1rodbom ciyuaey.

4. Ilpu Kakux 3HAYEHUsX b IPUBENEHHBIE HUKE IAHHBIE OYyT HEBEPHBI?
a) a=1, aanb=1;
b) a=0, avb=0;

5. Ompenenute Jorudeckoe 3HaueHue popmyinsl, ecmma=1, b=0, c=I.

A-BA(BvOv A-C



6. CocTaBUTb TAOJIMIy HCTUHHOCTHU JUISL UCXOJHOU (opMyIibl. 3aTeM YIPOCTUTH GOpMyIy U
TIPOBEPUTD PE3YJILTAT C MOMOMILIO TAOJUIBI HCTHHHOCTH.
(A- B)—»B)-( A-B-0)

Bapuanr I1
1. YpocTuTh TOru4ecKoe BbIPAKEHUE:
F=(A-B)(ACvB)AC

2. Pemuts 3amauy:

HcTuHHOCTD IBYX BBICKa3bIBAaHUM: «HEBEPHO, UTO €ClU OyAeT FKCKypcus B ropoa B, To He
Oyznet skckypcuu B ropoa C» u «eciu Oynet skckypeus B ropoj C, To He OyAET IKCKYpPCHH B
ropoJi A» 03Ha4yaeT MPOBeIEHUE SKCKYPCUH B TOPOJax:

3. Pemuth 3a1auy:

Kto u3 pebst A, B, C u D urpaet, a KTo He urpaer B axmaThl, €CJIH U3BECTHO CIEAYIOIIEE:
a) eciiu A unu B urpaet, o C He urpaer;
0) ecnmu B He urpaert, To urpawt C u D;
B) C urpaer.

4. 3anucarb GopMyITy ISl TOTHYECKOU CXEMBI:

A

w H MM
B | F
- B

npu F = 1 HeBo3MoOxkHa cienyromias komOuHanus curaasioB (A, B, C):

5. 3anucath Gopmyy ISl TOTHYECKON CXEMBI:

X

St

6. YpocTuTe NepeKIrodaTesIbHyI0 CXeEMY

I

Z

y

7. Haueprtute noruyeckyro cxemy st opmyiasl  F= A unu B u e C u (B wiu we D).

Bapuanr 111
1. Cnenaiite BBIBOJ U3 CIAEAYIOMIMX OCHUIOK:
Bce cmydenmui 11065im Koname Kapmowixy.
Kaorcowiii, kmo niobum xonams kapmowiky, meumaem cmams epmepom.



2. CenaiiTe BBIBOJ IPU TIOMOIIIH TTPEBPAICHHS:
Hu oona oemoxpamuueckas cmpana ne 0000psiem meppopusma.

3. 3anuiuTe JOrM4eCcKO€e BEIPAaXKEHUE, COOTBETCTBYIOLIEE 3aITPUXOBAHHON 00JIAaCTH.

P

B

4. PemmuTe 3a1a4y METOJIOM PacCyXJAeHUN

B noesaxke nATepo npyseit — AnTOH, bopuc, Banum, /luma u ['puina, 3HakOMUIHCH €
nonyruuneid. OHU NpeUIoKIIN el 0TrafaTh UX GaMUINK, MPUUEM KaX bl U3 HUX BbICKA3ajl
OJIHO UCTUHHOE U OJIHO JIO’)KHOE YTBEPKICHHE:

JHuma ckazan: "Most pamunus — Mblikus, a pamunns bopuca — XomsikoB". AHTOH ckazai:
"MBpImkuH — 310 Mos hamunus, a pamunus Banuma — bapcykos". Bopuc ckazan: "®amunus
Banuma — TuxonoB, a most pamunus — Menukun". Baaum ckazan: "Most pamunus —
bapcykos, a pamumms 'pumin — Yexos". ['puma ckazan: "la, most pammius Yexos, a pamumnus
AnTtoHa — TuxoHoB".

Kakyro pamMunuio HOCUT KakIbli U3 py3ei?

5. Pemuts 3aga4y ¢ MOMOIIBIO TaOTUIIBI

Tpu noapyru (Ons, Auna u Ceera ) M100AT )KUBOTHBIX. Y OJHOM M3 HUX JKMBET KOLIKA, Y APYroi
— cobaka, a TpeThs IepkuT uepenaxy. Jlesouku yuarcsa B 9, 10, u 11 knmaccax. U3BecTHO Takxke,
yto Ons yuutces He B 9 kiacce, a [luna — ve B 10 xinacce. [IleBouka, koTopast yautcst B 9 kiacce
HE JepKUT uepenaxy. 10-kinaccHuLa AepKUT KOLIKY, a y JIuHbl HeT co0aku.

B kakux kjaccax ydarcs J€BOYKH, U KaKU€ KUBOTHbIE Y HUX KUBYT?

KouTpoJibHbIe BOpochl K pa3zaenay 2

1. Jlatp noHsiTue nepexiarovareabHblx GyHkuuii (I1P) u ykazaTs criocoObl UX 3aaHusl.

Onpenenuth COBEPIIEHHYIO TU3BIOHKTUBHYIO HOpMasbHYI0 popmy (CAHD) u
COBEPUICHHYIO KOHBIOHKTUBHYIO HOpMasibHYI0 hopmy (CKHD).

UNnnroctpuposats (rpadudeckuii) crnocod moctpoeHuss MuHuManbayto [JHO.

4. Paspemumbie U HepazpelrMble MPoOIEMbl: IPUBECTH MPUMEPHI.

[98)

Paspean 3. IlpakTnueckue padorst 10-11.
OBIIUE CXEMbI BBIBOPA U INTPUHIUIIBI KOMBUHATOPUKU. METO/1bI
KOMBHUHATOPHUKU. TPOU3BOJSAIINE ®YHKIUN. PELIEHUE 3ATAY
(44. (3 HUX 24. UHmepakmusHbvle 3aHamus))

HEJIb PABOTbBI
[ens HacTosimed pabOTBI — OCBOUTH OCHOBBI KoMOMHaTOopuku. OOIume mpaBmiIa
koMOuHaTopuku. @opmyna BKIOYEHUH M BbIKIoueHuM. [IpaBuiia cymMMbl U NPOU3BEICHHUS.
[Tpumeps! pemenus 3anau. Kpyru Oiinepa. Tunsl paccTaHOBOK.



Pazmemenns ¢ mnoBTopeHusMu W 0e3 Hux. OCHOBHBIE TIPU3HAKH PACCTAHOBKH  THIA
«pa3MelIeHHs] C TMOBTOPEHUsIMU». Teopema O KOJIMYECTBE TAaKUX pPaccTaHOBOK. (OCHOBHbIE
NpPU3HAKU «pa3MelleHuss 0e3 moBTopeHui». Teopema o mojcueTe 4HCIa PacCTaHOBOK
YKa3aHHOT'O THIIA.

[lepecranoBku C mOBTOpeHUAMH U 0e3 HHUX. OCHOBHbIE IPU3HAKU IIE€PECTAHOBOK 0e€3
MOBTOpeHUI. TeopeMa O MOJCYETe 4YHcia PAacCTaHOBOK YKa3aHHOro tuma. IlepecTaHoBKH ¢
noBTOpeHUsIMU. TeopeMa o nojacyeTe KOJIUYeCTBa TAKUX IEPECTAHOBOK.

Couertanus ¢ moBTOpeHUsMH U 0e3 HuX. OCHOBHBIC NMPU3HAKKA COYECTAHUM O€3 MOBTOPECHHIA.
Teopema 0 mojcuere KoOJIMYECTBA TaKUX coyeTaHW. OCHOBHbIE MPU3HAKK COYETAHUH C
noBTopeHusIMU. Teopema O mOJCYeTe KOJMYECTBA COYETAHUNW C MOBTOpEeHUSAMHU. OCHOBHBIE
cBoiicTBa couetanuil. [IpousBosimue GyHKIMH.

IIpumepbl TUIIOBBIX Ay TUTOPHBIX 3aAaHui. O3HAKOMUTD CO CIEAYIOIIEH CIpaBOYHOI
uHpopmaLuen.

Ilpakmuueckaa paooma 10. Oowue npasunra komounamopuxu. Tunvi paccmanoBox.

OcHoBHbIE IPaBHJIa KOMOMHATOPUKH.
Kom0unaropuka — 3TO pa3znen MaTeMaTHK{, MOCBSIICHHBIN pELIeHUI0 3a7ad BblOOpa U
PacCIIOIOKEHNS 2JIEMEHTOB KOHEYHOT'O MHOKECTBA B COOTBETCTBUU C 3aJJaHHBIMH IIpaBuiIaMu. B
TEOpUH BEpOSITHOCTEN (OPMYJIbl KOMOMHATOPUKU LIMPOKO MCHOJIb3YIOTCA Ui MOJACYeTa Yuciia
HCXOJIOB OIIBITA.
OcHoBHOI1 npuHHUN KoMOMHaTopukM. IlycTe TpeOyercs BBINOJHUTH OJHO 3a JAPYTUM k
NeCTBUM, IPUYEM MEPBOE IEUCTBHE MOKHO BBIIIOJIHUTD 711, CIIOCO0aMu, BTOPOE — /1, CIocobaMu
U T.J., TOTJa BCE k NEHCTBUI MOKHO BBIITOJTHUTH CIICIYIOIIUM YUCIOM CIIOCOOOB:

n=n--ny.. N
Bce npuBoaumMelie Hke GopMysibl KOMOMHATOPUKHU BBIBOJSTCS KaK CIIEJCTBUS U3 3TOIO0 OCHOBHOI'O
IIpaBHJIA.
Coueranus. Ilyctp (2 — MHOXecTBO U3 n 3neMeHTOB. [IpousBosibHOE (Heynopsoouennoe) m—
2JIEMEHTHOE MTOJAMHOXKECTBO MHOKECTBA U3 71 DJIEMEHTOB HA3BIBACTCS COYEMAHUeM U3 1 31eMEeHmMo8
no m. CodeTaHusIMU M3 TPEX DJIEMEHTOB IO JiBa SIBJISIOTCSA CIEAYIOUIME HEYINOPSI0UYEHHbIE
MOJAMHOKECTBAa MHOXeCTBa {a, b, c}: {a,b},{a,c},{b,c}.
Yucno coueTaHnuit U3 1 3JIEMEHTOB 110 M

Cl=—
4 m!(n—m)!

n!

Onpenesnenne 3.1. MHOXECTBO Ha3bIBACTCS YHOPAOOUEHHbIM, €CITU KaXJIOMY DJIEMEHTY 3TOTO
MHOY>KECTBA MOCTABJICHO B COOTBETCTBHE HEKOTOPOE YMCIO (HOMEp 3jieMeHTa) oT 1 1o n (n —
YHCIIO AJIEMEHTOB MHOYKECTBA) TaK, YTO PA3JIMYHBIM JIEMEHTaM COOTBETCTBYIOT Pa3IMYHbIC YUCIIA.
IMepecranoBku. Paznnunbie ynmopsgoYeHHbIE MHOKECTBA, KOTOPBIE OTIIMYAIOTCS JIMIIBH TOPSIIKOM
AJIEMEHTOB (T. €. MOTyT OBITh IOJYYEHBI W3 TOTO K€ CaMOr0 MHOXECTBA), HA3bIBAIOTCS
nepecmano8kamu 3TOTo MHOKecTBa. Hampumep, nmepectaHoBKaMu MHOXKECTBaA {a, b, ¢} SBASIOTCA
ynopsiioueHHbIe MHOXECTBA (a, b, ¢), (a, ¢, b), (b, a, ¢), (b, ¢, a), (¢, a, b), (¢, b, a).
Yucio nepecTaHOBOK U3 71 3JIEMEHTOB

P,=1-2-...- (n-1) n=n!
Pasmemenust. Ynopsoouennoe m—3neMeHTHOE INOJMHOXKECTBO MHOXECTBA W3 71 DJIEMEHTOB
HA3bIBACTCSl pa3MEUICHHEM M3 7 DJJIeMEeHTOB 1o m. Hampumep, pa3sMemeHusMH H3 TPEX
3JIEMEHTOB IO JIBa SIBJSIOTCS CIIEAYIOIINE YIOPAI0UYEHHBIE [T0IMHOKECTBAa MHOXeECTBa (a, b, ¢): (a,
b), (b, a), (a, ¢), (c, a), (b, ¢), (¢, b).
Yucno pazMellieHui U3 n 3IEMEHTOB TI0 m



|
Ar=_"_
(n — m)!

Ipumep 3.1. HabGupas Homep Tenedona, aOOHEHT 3a0bLT MOCIEAHUE ABE MUMPHI U, TIOMHS, YTO
9TU UdpPHl pa3audHbl, HAOpa uX Haygady. HaliTu BeposSTHOCTH TOTO, 4TO HAOpaH MPaBUILHBINA
HOMED.
Pewenue. Bocrionbp3zyeMcsl KIacCUYECKUM OIpeNieeHUEeM BeposTHOCTU. OOlee 4uciio MCXO0JI0B
WCIBITaHUS (BBIOOP B OIPEACICHHOM MOPSAKE ABYX IU(p M3 AECATH) PaBHO YHCITY BapHAHTOB
W3BJICUCHHUS JIBYX JIEMEHTOB M3 JACCITH C YUETOM MOPSJIKA CICAOBAHMS UX, T.€. YUCITY pa3MEIICHUI
U3 JIECSITH JIEMEHTOB 10 J1Ba:

0210.:1 2-3-4-5-6-7-8-9 10:9.10290‘

8! 1-2-3-4-5-6-7-8
brnaronpusTHbIM MCXOJ WCIHBITaHUS TOJBKO OauH, m=1. CienoBaTeabHO, UCKOMas BEPOSTHOCTh
paBHa p=1/90.
IIpumep 3.2. B naptum U3 necsatu aeraned 7 craHaapTHbeIX. HaliTh BEpOSTHOCTH TOrO, 4TO Cpeln
6 B3ATBHIX Hay/ady U3JICeTUN 4 CTaHIAPTHBIX.
Pewenue. Ob111ee 4MCI0 UCXOJOB UCIIBITAHUS PABHO YHMCIy BApMAHTOB M3BJICUEHUS LIIECTU JieTalieit
U3 JecsaT 0e3 ydera Mmopsijaka U3BJICUEHHUs], T.€. PaBHO YUCIy COUYETAHUMN U3 JECSITH IEMEHTOB IO
LIECTh!

6 100 7-8-9:10
76141 1.2.3.4

Yucio 6J'[ar01'[pI/I${THBIX HCXOJOB COIIaCHO OCHOBHOMY IIpaBHITY KOM6I/IHaTOpI/IKI/I paBHO
IMPOU3BCACHUIO YKCJIa BAPUAHTOB HM3BJICUYCHUA YCTBIPEX I[eTaJ'ICI\/’I N3 CEMU CTAaHJAPTHBIX Ha YUCIIO
BAapHUaHTOB U3BJICUCHUA JIBYX I[eTaJ'IeI\/'I N3 TPEX HCCTAHAAPTHBIX!
! 3! 5:6-7
4 0 7! !
m = C7 . C3 = . -
4! .31 21 - 1! 2

Hckomas BeposiTHOCTh paBHa p= 105/210=1/2.

=7-3-10=210.

n =—

=105.

3agaua 3.1. CKOJIBKO CYIIECTBYET JBY3HAYHBIX YHCEI?

3agauya 3.2. CkoibKO cioBapedl HaJI0 u3/4aTh, 4YTOObI MOXKHO OBUIO HENOCPEICTBEHHO
BBIIIOJIHATE IHCPEBOABLI C JII000ro U3 IISITH  SI3BIKOB: PYCCKOTO, aHFHHﬁCKOFO, HEMCIKOT'O,
(hpaHITy3CKOT0, UCIIAHCKOTO - Ha JIF000H APYTrOi U3 3TUX TISTH S3BIKOB?

3agaya 3.3. B copeBHOBaHMSIX Ha NEPBEHCTBO YHHMBEpPCUTETa MO BOJIEHOOIYy y4acTBYIOT 8
koMaHJ. Hackonbko 6osiee poA0KUTENbHBIM OyJeT TYpHUP, OpPraHU30BAHHBIN MO KPYroBOM
CHCTEME, YeM I10 OJIMMITHHCKOI?

Ilpakmuueckasa paooma 11. Ilpoussooswue pynxyuu. Tunosvie 3a0auu u ux peuwieHus.

B xmaccuueckoil KOMOMHATOPUKE HCIOIB3YIOTCS TPU OCHOBHBIX METOJA: T€OMETPHYECKHH,
PEKYPPEHTHBIX COOTHOIICHUH M MPOU3BOAAIINX QYHKIIAN.

Meton npousBoASmIMX (DYHKIHMA SBISETCS OJHUM W3 HamOoJiee Pa3BUTHIX KOMOWHATOPHBIX
MeTOJIOB. [ TaBHBIE ero ujen ObLIN BriepBhie Bbhicka3aHbl B KOHIIE X VIII Bexa B paboTax Jlammaca
10 TEOpUHU BeposATHOCTEN. [I0ACHUTH MX Ha ClIEYIOIEM ITpUMEPE.

3agaua 3.4. Vcnons3ys OuHOMUanbHbINA psiag HblOTOHA, MOIYyYUTh HEKOTOPHIE CBOMCTBA IS
COYETaHUM.

3apaua 3.5. Mcnonb3ys MeTo] peKYpPPEHTHBIX COOTHOIICHHM, MOJIYIUTh (DOPMYITYy I YHClia
[IEPECTaHOBOK 3JIEMEHTOB 0€3 MOBTOPEHUII.



3agaua 3.6. (uucina @udonauuu, 1202 rox). [lapa KpoauKoB MPUHOCUT pa3 B MECSL IPUILIIOJ U3
JBYX KpoJbuaT (CaMKH M CamIia), IpuYeM HOBOPOXKIACHHBIC KpOJIbyaTa yepes3 JIBa MecsIa mocie
POXKJIEHUS YK€ MpUHOCAT npurioa. CKOJbKO KPOJIMKOB MOSBUTCA Yepe3 IoJl, €Clu B Hayaie
roja OblIa OJTHA TMapa KPOJIUKOB?

HNurepakTuBHoe 3anaTHe Ne3 no teme: «KomOunaropuka. Ilouck 3aKkoHOMepHOCTH NIPH
pelIeHNH NPAKTHYECKOH 3a1a4mn» (2 yaca)

Ilenv 3anamua: aKTHBHOE BOCIPOM3BEACHUE paHEE IOJYYCHHBIX 3HAHUN B «HE3HAKOMBIX)»
YCIOBHSIX (MMPUMEHEHNE 3HAKOMOW MOJIEINH JIJIsl pEIIeHHS] HE3HAKOMBIX 3a]1a4).
@Dopma mexkywezo konmpoas ocsoenus komneteHnuit OK-1, OK-3, OK-12, yposau 3-2i1, ¥Y-0u,
B-On u IIK-26, ypouu 3-Ilp, V-IIp, B-llp:: omuem mno pemieHuo JBYX peajgbHBIX
MPaKTUYECKHX 3a/1a4 (110 BBIOOPY):
3agaua U3.1. Vcnonp3oBanue uncen O@uOOHAYUM B MOAECTUPOBAHUU TPEHIa BPEMEHHOIO
psiia SJKOHOMHYECKUX TTOKa3aTeIeH.
3agaua U3.2. Ha BeiObopax mepa ropoaa X ObL10 3apeructpupoBaHo 2 kanauaata. [locie
00paboTkn n% OrOJUIETeHEW Ui TOJIOCOBaHUS M30MpaTelbHass KOMHUCCHS COOOIIMIa
KUTESIM, 4TO KaHaumat A HaOpan 62% ronocos, a kanaunat B — 38% romnocos. Ilpu
KakoM MUHUMAaJIFHOM IIEJIOM N 3TH MPEIBAPUTEIBHBIC PE3yIbTaThl BLIOOPOB TrapaHTUPYIOT
nobeny KaHauaaty A, eciu HeJeHCTBUTENbHBIX OrojuieTeHell He Oyner? Mep usbupaercs
MPOCTHIM OOJIBIIMHCTBOM.
IHoozomoexa 3anamus Nel3. Be160op BEAyIIETo CTyI€HTa, OTBETCTBEHHOTO 32 BHIOOP U MOIavy
Heo0xo0 1Mo HHOpMaIK, U OOCYXKACHUE C HUM allTOPUTMA 3aHSITHSL.

Tabnuna 3
No| Ne Bun Tpy | OtpabatbiB Orenka KoHTpoJib BeINOJIHEHUSA
3ajla | MHTEpaKTUBHO | JI0- aemble JIMYHOCTHBIX paboThl (yyacTue B
qH i paboTHI €MK | KOMIIETEHII KauyecTB MOJIEMUKE,
(coBMeleHUE | OCTh un/ WH/INBHTyaJIbHEIC
HECKOJIbKUX | (4ac. | 0XKuaaeMblit TpYIIOBBIC 3aaHUs
BUJIOB) ) YpOBEHb (UI'3) na 6aze
OCBOEHUS BBIOPAaHHOTO
IIPOrpaMMHOTO IIPOAYKTa
U T.J)
1 | U3.1 | Pabora B| 1 OK-1, OK-3, | KauecTBoO nrs. Kpurepun
KOMaHJIE. OK-12,/ | pa6otsr; OLCHMBAHUS IIOBEICHHUS
Pemenue Yposhu: CBOEBPEMEHHOC | Ha 3aHSTHM: aKTUBHOCTb,
CUTYallMOHHBIX 3-01, ¥-O0, | 1y, cpiaum oruera | MHMLMATHBHOCTS,
3agad.Mccneno Hli-?2H6 / o PELICHHIO | TPAMOTHOCTb,
BATEJIbCKUI 3-TTp, V-Tip, nurs3 O6OCHOBaHH90TB
METO/I. B-Tlp 3alUIIaeMON O3UIUH.
[TouckoBbIi
METO/I.
2 | U3.2 | PaboTa B| 0.5 OK-1, OK-3, | KagectBO nrs. Kpurepun
KOMaHJI€. OK-12,/ | pa6otsr; OLICHUBAHHS IIOBEJICHUS
Pemrenne YposHu: CBOEBPEMEHHOC | Ha 3aHATUU: aKTUBHOCT,
CUTYallMOHHBIX 3-91, ¥-0n, | 1y, cpaum oruera WHUIMATUBHOCTH,
3azad. H%é-32H6 / [0  PEHICHUIO | TPAMOTHOCTb,
3-TIp, V-Tp, nurs3 O6OCHOBaHH(3CTI>
B-Ilp 3alUIIaeMON MO3ULUH.
3 | U3.3 | Pabora B| 0.5 OK-1, OK-3, | KauecTBO nrs. Kputepun
KOMaHJI€. OK-12,/ | pa6otsr; OLICHUBAHHS IIOBEICHUS
Pemenne YposHu: CBOEBPEMEHHOC | HA 3aHSITUU: AKTUBHOCTD,




CUTYalITMOHHBIX 3-Om, Y-O1, | Tb ciayd oTYeTa | UHUIIMATUBHOCTD
Y )

3a1au. B-On 0  PELIEHHUIO | TPAMOTHOCTE,
IIK-26/ U3 000CHOBAHHOCTh
3-Ilp, V-Ilp, 3aIIUIAEMOii TTO3HITHH.

B-IIp

Bcero 2

Bcmynnenue. CooOmenne TeMmbl (manee, Ha mnpuMmepe 3amaud 1) W 00OCHOBaHHE €€

aKTyaJIbHOCTH Yepe3 3a7jauu aHajIu3a TPeHa.

Ocnosnas wacmo:

[.  Coobuenue B Buje AOKJIaga-MPe3eHTAMU OTBETCTBEHHBIM (CTY/IEHTOM) 3a IIPOBEIEHUE
3aHATUS 1, B KOTOPOM U3JIaraeTcsi CyTb 0OCYKAAeMOr0 SBJICHUS:
1) cBa3b nocnenoBaTenbHOCTH PUOOHAYYH U «30JI0TOTO CEUEHUS;
2) HpONOPLUUHU IPU MOCTPOCHUH ETUIETCKUX MUPAMMU/L;
3) 3aKOHOMEPHOCTH U MOPSIOK B PACCTOSHUAX MEXKY IIJIaHETAMU COJTHEYHOUM CUCTEMBI;
4) TeHACHLMIO MPHUPOABI K CIHPAIBHOCTH, YIPABISEMON  IOCIEIOBATEIHHOCTHIO
duboHauyu.

II.  BeisicHeHMe MO3UIMI Y4aCTHUKOB C 3a()MKCHUPOBAHHBIMU TOUYKAMU 3PEHHS Ha pEIICHUE
OCHOBHOM 3ajmauu, pemaemoi Ha 3aHsaTuu: «Mcmonmp3oBanume uymcen @OuOOHAYYM B
MOJEIMPOBAHUH TPEH/a BPEMEHHOTO PsAJia SKOHOMHUECKUX IOKa3aTesIen».

Uror Il-ro stana: popmupoBaHue LEIEBbIX IPYIII 10 OOIIHOCTH MO3ULUN KaXA0H U3 TPYIII.

III.  Opranuzanus KOMMYHUKallMM MEXIy rpynnamu: 1) BbISICHEHHE I[O3HMLIUU-BapHaHTA
pelIeHUs BBISBICHHBIX IPYII M 3allUTa 3aHATOW MO3uLuu; 2) GOpMUPOBaHHUE HOBOI'O
Habopa BapUaHTOB pEIIEHUWH HAa OCHOBAaHUU 00IIero oOcyxkaeHus; 3) BbIOOpP OJHOIO
pEelLIeHUs TOJI0OCOBAaHUEM;

IV. TloBTOpHas 3amura NO3UIMA-BAPUAHTOB TPYMIl MOCIE MPOBEACHUS PACUETOB C LEIBIO
OLICHKHU OTKJIOHEHUSI OT «UCTUHHOTO» PEIICHHUSL.

Bw1600wb1: peanu3oBaH CaMOCTOSITENBHBIA INMOUCK YyYalllMMUCSA IyT€d W BapUaHTOB pELICHUs

MOCTaBJIEHHOM y4eOHOM 3a/1a4uu (BEIOOP OJHOTO M3 MPEIIOKEHHBIX BAPUAHTOB WJIM HAXOXKICHHE

cOOCTBEHHOr0 BapuaHTa M OOOCHOBaHWE pelleHHs Ha 0a3e KOJUIEKTUBHON HMHTEPAaKTHUBHOM

paboThl).

Hmoz 3anamua NeH3: OuennBanue yposHeil 3 3-Ilp, V-Ilp, B-IIp ocBoenust komnerenuu [1K-

26 n xommnerenuii OK-1, OK-3, OK-12, ypoau 3-2Om, Y-, B-D1 no pesynpratam paboThl Ha

3aHATUSX (AKTUBHOCTb, WHUIMATUBHOCTb, TI'PAaMOTHOCTb, OOOCHOBAaHHOCTb 3alIUILAEMOIl

MO3ULMU) U CBOEBPEMEHHOCTU CJIauMd OTYeTa MO PELIEHUIO0 peaybHOW MPaKTUYECKOH 3a1auu

coryiacHo Tabun. 3.

BAPUAHTBI JJIOMAIIHUX 3ATJAHUM K PA3JIEJTY 3

. 0 1 ol
1. Moxasate ToxxaectBo: C, —C, +..+(=1)"C =0.
2. B kiacce, B kotopom yuarcsa Ilers u Bans — 31 genoBek. CKOJIBKUMH CITIOCOOAMH MOXKHO

BbIOpaTh U3 Kinacca pyrdonbHyro komanay (11 uenosek) Tak, uroos! [leTs u Bans e Bxoaunu B
KOMaHJly OJIHOBPEMEHHO?

0 1 n __ ~n
3. Jokaxwure, uto C, +C, +...+C) =2

4. Tloe3my, B KOTOPOM HAXOAMTCS M MACCAKHUPOB, MPEICTOUT CACIATH 72 OCTAHOBOK.

a) CocTaBpTe AITOPUTM JIS MOJICUETA YHUCIIA CITIOCOO0B, KOTOPHIMH MOTYT BBINTH MACCAXUPBI HA
ATUX OCTaHOBKax?

0) Pemure Ty e 3amady, €CIM YYUTBIBACTCS JIMIIDb KOJWYECTBO MACCAXUPOB, BBHIIMICANINX HA
Ka)XJ0l OCTaHOBKE.

5. Ilman ropoaa uMeeT cxeMy B BHAE MpsAMOyrojJbHuka 5x8. Ha Bcex ynuiax BBEIEHO
OJIHOCTOPOHHEE JIBIPKCHHE: MOYKHO €XaTh TOJBKO «BIIPaBO» WA «BBEpX». CKOJIBKO €CTh Pa3HBIX
MapHIpyToB, BeAymux u3 Toukd A B Touky B? CocTaBbTe ajiropuTm s MOJACYETa YHCIIa



MapuIpyTOB, BEIYIIUX U3 TOYKH A B TOYKY B, ecim pasMepHOCTh COOTBETCTBYIOLIEH MaTPHUILIbI
m*n.

6. 6 AMMKOB 3aHYMEpOBaHbI ynuciaamMu OT 1 10 6. CKoIbKUMH CITIOCOOaMH MOYKHO Pa3JI0KUTh TIO
3TUM siirkaM 20 OJMHAaKOBbBIX IAPOB TaK, YTOObI HU OJIMH SIIIUK HE OKA3aJICs MTyCThIM?

7. OO011eCTBO U3 71 WICHOB BEIOMPAET U3 CBOETO COCTAaBa OJTHOTO MPEACTABUTENS.

a) CKOJIBKUMH CHOCOOaMU MOKET MPOU30UTU OTKPBITOE TOJOCOBAHUE, €CIU KaXAblil ToocyeT
3a OJTHOTO YesioBeKa (ObITh MOXKET, U 3a ce0s1)?

0) Pemure Ty ke 3amady, €ciy rOJI0COBaHUE — TallHOE, T.€. YUUTHIBACTCS JIMILb YHUCIIO T'OJIOCOB,
MOJAHHBIX 32 KAYKJOT0 KaHAWJaTa, U He YYUTHIBAETCS, KTO 3a KOI'0 r0JI0COBAJ MEPCOHAIIBHO.

BAPUAHTBI KOHTPOJIbHBIX 3AJJAHUM K PA3IEJY 3

Bapuanr I

1. CkonbKO cioBapei HaJlo U3aTh, YTOOBI MOYKHO OBLIO HEMOCPEICTBEHHO BHITIOJHSTH
MIEPEBO/IBI C JTIOOOTO U3 MATH SI3BIKOB: PYCCKOTO, aHTTTUHCKOT0, HEMEIIKOTO, (hPaHITy3CKOTO,
MCIAHCKOTO - Ha JIF000H APYroil U3 3TUX MATU S3bIKOB?

2. B copeBHOBaHUSX Ha TIEPBEHCTBO YHUBEPCUTETA 110 BOJICHOOTY yUacTBYIOT 8 KOMaH/I.
Hackonbko 0osee mpoAomKUTENbHBIM OyIeT TYPHUP, OPTraHU30BAHHBIN 110 KPYTrOBOM CHUCTEME,
YeM 10 OJTUMITHHCKOM?

Bapuanr I1

1. JlecTHMIIa COCTOUT U3 7 CTYNEHEK, HE CUMTAasi BEpXHEH U HIKHEN miomanok. Cryckascs,
MO>KHO IEpENphIruBaTh Yepe3 HEKOTOPbIE CTYNEHbKH (MOXHO aaxe yepe3 Bce 7). CKOJIbKUMHU
crocob6aMM MOXHO CIYCTUTbCA 1O 3ToH JiecTHHLE? CocTaBbTe alrOpUTM JUIsl MOJCUETa YKcia
CIOCOOOB CITYCTUTBCS MO 3TOM JIECTHUIIE, €CIIU CTYIEHEH! N.

2. Ckoubko "cioB" MOXKHO MOJY4YHTb, nepecTaiisis OykBel B cioBe MATEMATUKA?

Bapuanr 111

1. B xade B mpogaxke UMEIOTCS 5 COPTOB MUPOKHBIX. CKOJBKUMU CTIOCO0aMu § CTYICHTOK
MOTYT 3aKa3aTh ceO€ 10 0JTHOMY MHUPOKHOMY?

2. Iloka3zaTh, 9YTO KOJIMYECTBO PA3IMYHBIX JIEMEHTOB MHOXECTBA A C MOIIHOCTBIO |A|=m
COIEPKUT POBHO 2" BIIEMEHTOB.

Bapuanr IV

1. ITapa KpOJMKOB MPUHOCHUT Pa3 B MECAIl MPHUILIOJ U3 JBYX KpOJbdaT (CaMKH M camIia),
MPUYEM HOBOPOXKJEHHBIE KpojbdyaTa dYepe3 JiBa Mecslla TOoCie POXKIACHHUS YK€ TPUHOCIT
npurio. CKOJTBKO KPOJMKOB TMOSBHUTCS 4epe3 ToJ, €Clu B Hadajle roja Obuta oJHA mapa
KpOJIUKOB?

2. Joxaxwure cBoiicTBo couetanuil: Cpn = Cypm

KouTtpoJibHbIe BOPoChI K pa3aeny 3

1. Vkazarp o6uiue npaBuiia KOMOMHATOPUKH.

2. VYxa3aTb OCHOBHbIE IIPU3HAKU PACCTAHOBKU THUIIA «Pa3MEIICHUS C TOBTOPEHUSAMMI» U 0€3
HHX.

3. VYka3aTh OCHOBHbIE MPU3HAKH IIE€PECTAHOBOK 0€3 TOBTOPEHUH.

4. VYxa3zaTb OCHOBHbIE IPU3HAKU COYETAaHUN Oe3 moBTOpeHMit. Teopema o mojicuere
KOJIMUECTBA TaAKUX COUCTAHUM.
5. IlpowusBonsimue GyHKIMKA: TPUHIAI KX UCIIOIH30BAHUS.

Pa3nen 4. IlpakTtuyeckue padorsi 12-18.
OCHOBHBIE TUIIBI TPA®OB U CITIOCOBbLI 3AJIAHUS TPA®OB. AJITOPUTMbI



ONPEJIEJIEHUSA NIYTEN U KPATYAUIIUX IIYTEN B TPA®AX. IPUHIIATI
JUHAMMAUYECKOI'O MIPOTPAMMUPOBAHUSA U ET'O IPUMEHEHMUME J1JI51
PEIHIEHUSA TIPAKTUYECKHUX 3AJIAY
(144. (u3 HUX 24. Mumepaxmuenoe 3anamue))

HEJIb PABOTbBI
Lenb HacToOsIIEH paboOThl — OCBOUTH 3JIEMEHTHI TeopUr rpadoB. OCHOBHbIE ONPEENICHNUS, TUIIBI
rpadoB. Ormpenenenue rpada, BeplIMHB, pedpa (Ayr", METId, 3BEHA), OTHOIICHHE
WHIMJICHTHOCTH, CTeNeHb BepmuHbl. OcHOBHBIE TUIHI TpadoB (oprpad, neoprpad, yHurpad,
MynbTurpad, nonaseiii rpad). Mapupyrsl, nenu, uukisl. CesizHOCTh. ['pad Tuma «aepeBow,
OCTOB, pa3pes.
[Inanapueie rpadpl. CnocoObl  3amaHus rpadoB. Marpuna HHUMAEHTHOCTH — AJIs
OpPUEHTUPOBAHHOTO U HEOPUEHTHpOBaHHOTO rpada. Crnucok pebdep. Marpuna cMeXHOCTH AJs
OPUEHTUPOBAHHOTO U HEOPUEHTUPOBAHHOTO rpada.
Omnpenenenve nyrel U KpaTyaiimx myreil B rpadax.

CunpaBounble cBeeHHs. O3HAKOMUTBCS C aJITOPUTMOM OIPEAEICHUS KpaTyailliux MyTel B
rpade 1o JeKuu (CM. TakKe JTUTEepaTypy OCHOBHYIO).

IIpumepbl TUIIOBBIX Ay AUTOPHBIX 33124

Ilpakmuueckoe 3anamue 12. [Ipumepsl npaxmuueckux 3a0ay, mpeoyrowux annapama epagos.
Onemenmol meopuu epagos. Ochosuble onpedenenuss, munsvt 2paghos.

3anaua 4.1. ['pad cooTBeTCTBYET TPAaH3UTUBHOMY OTHOIIICHUIO (PHC.), €CIIH OH 00J1aaeT
CBOMCTBaMU: JUIs Jr000H Mapbl OPUEHTHUPOBAHHBIX pedep (ayr) rpada (Xi, X;),(Xj, Xk) ©IMeeTcst
3aMblIKaomas ayra (Xi, Xx). bynyt nu rpadsl Ha puc.4.1) TpaH3UTUBHBIMU?

X3 X2 X3
X2

X1
X1 X4

X4 5)

a)
Puc. 4.1

3agaua 4.2. [laiite onpenenenust uzomopduoctu AByx rpados. bynyt nu rpadsl uzoMopQHsbI
(puc. 4.2 a), 6)). OTBeT 06OCHYIITE.

a b a b

B B: Puc.4.2 a) A *a 0)
Ilpakmuueckoe 3auamue 13. Tunvi epaghos u cnocodwl 3a0anus epagos.

3anaua 4.3. [Ipeacrasnenue rpados B mamsata IBM. CocTaBuTh MaTpHUIly CMEKHOCTH IS
3aJlaHHBIX TpadoB.

VYKaxxuTe MaTpUIlbl CMEXKHOCTH U UHIIMACHINKA 111 Tpada u mocTpoute nenb B rpade. CKOIbKO
3/1e€Ch MOXKET OBITh MOCTpPOEHO 1enel? byaer imu nens npoctoit? Ecth mu 1iuki B rpade?



X4

X1 gs
£0 g1 % X3
X0 X2 26 xs
Puc. 4.3

3anaua 4.4. Onpenenuts uncio péoep B mojaHOM rpade nopsiaka n. HapucoBaTs mpumepsl
MoJIHBIX TpadoB mopsaka 2, 3, 4, 5.

3agaua 4.5. [locTpouTth BEpOSITHOCTHOE AEPEBO BHINAJCHUS IIECTH OYKOB HAa UI'PAJIbHOM KOCTU
[P TpeX ee Noa0pachIBaHUSIX.

Ilpakmuueckoe 3anamue 14. Qopmanuzayus npakmuyeckux 3aoay. Pewenue munoguvix 3aoau.
L'amunvmonoswt u Jiineposul epaghol.

3agaua 4.6. ['opon KenurcOepr, pacnonarasmuiics B BocTouHoi [Ipyccuu, Obul mocTpoeH B
MeCTe CIMSHUS JIByX peK Ha ux Oeperax M Ha JIByX ocTpoBaX. B ropone Obl1o ceMb MOCTOB,
KOTOPBIE COSIUHSIIIN OCTPOBA MEXIY COOOW M ¢ OeperoBbIMU YacTsMU ropoaa (cM. puc.4.4).
Heo6xomumMo oTBeTHUTH Ha BONpPOC: MOT JiM Jt00O# skutenb KenurcOepra, BbIias w3 goma,
MPOMTH MO BCEM CEMH MOCTaM ropojia B TOYHOCTH 10 OAHOMY pa3y U BEPHYThCS JOMOI?

OTBeT Ha BOMPOC, IMOCTABIICHHBIN B JaHHOW 3a/ade, AOJDKEH OBITh OTpUIATEIbHBIM. Diiep
Jal 3TOT OTBET W Hallel KPHUTEPUH CYIIECTBOBAHHMS MAapUIPyTa, YAOBJIECTBOPSIOIIETO

TpeOOBaHUSAM 33/1a4H.
U @é

- o

\‘J

Puc. 4.4. 3agaua Ditnepa: MoxkHO Jiu 000t Bce Kenurcoeprckue MoCThl, IPOXOs TOIBKO
OJIMH pa3 4yepe3 KaKIbIi 13 3TUX MOCTOB?

3anaua 4.7. byaer nu rpad rammibTroHOBEIM? [TomHbIM? CuitbHO cBS3HBIM? OTBET 000CHYMHTE.

¥a iz

AN . /’R
N ~

/ Xa "’
V

Puc. 4.5.



3agaua 4.8. Jlats onpeeneHre NoJHOTO KOHEUHOro rpada, raMmuibToHoBa rpada. Kakue rpadsl
MMEIOT FaMUJIbTOHOBBI 11enH U 1uKiIbl? bynet nu rpad (Puc.4.6) raMuibTOHOB.
X3
Xe
Xz

Xz

o X7
Xz

Puc.4.6

3anaua 4.9. TpeOyercs naiitu mapmpyt (KenurcOeprckue Moctel, puc.4.4), Mo KOTOPOMY
KUTEJb, BBIUISA U3 JIoMa, MIPOUJIET MO KaKJAOMY MOCTY XOTs Obl OJMH pa3 M BEPHETCS JIOMOM,
[IpUYEM JUIMHA MapLIpyTa 10JKHA ObITh MUHUMAJIBHOM.

Ilpakmuueckoe 3anamue 15 Ancopummsl onpedenenus nymeti u Kpamuaruux nymeu 6 2pagax.
3agaua 4.10. I'py3 gocraBnsercs u3 nyHkra X0 B myHKT X7 yepe3 nepeBaJOYHbIe TyHKThI

X0...X7 (Puc.). PaccTostnust Mex 1y myHKTaMH XiX] yKa3aHbl HA COOTBETCTBYIOIIEM rpade.
Haiitn myts MuHHMasIbHOM JUIMHBI Mex Iy X0 1 X7 1 ero IuuHy.

o2 %
VYT
%1l D 6 4; i
i ol
2\ 3 6
4 g e

Puc.4.7.

Ilpakmuueckoe 3auamue 16. Onpedenenue yucia Mapuipymos 3a0anHHoll OIuHbl Ha epage.
Ynapnuie onepayuu na epaghe. Cnocob naxosxrcoenuss mempuxu epagha. Peuwenue munogoix
3a0auy.

3apaua 4.11. s rpapa G= (X,U) , mpencraBieHHOTO Ha pucyHke 4.8, omnpenenursb
KOJINYECTBO MapLIPyTOB JUIMHBI, PaBHOU 2.

x1 1 X2
g 2
X3 x4
4 Puc. 4.8

3anaua 4.12. J{ns rpada, npeacTaBieHHOTO Ha pUCYHKE 4.9 BBIMOTHUTH CIIEIYIOIICE:
[IpusecTtu npumeps! noArpadoB 3-X BEPIIMHHBIX, 4-X BEPUIMHHBIX, 1-BEPUINHHBIX.



Puc. 4.9

3anaua 4.13. Jlnsa 3anannoro rpada G=(X,U) BBINOJHUATH CIEIYIOIIEE:
1. [TocTpouTh MaTpUIly METPUKH (OTKIOHEHU).

2. BbIUKCIUTD painyC U TUAMETP.

3. Onpenenuts nepupepuitHbIe TOUKH.

3anaua 4.14. PaccMOTpeTh alrOPUTM MOCTPOSHUS MOKPHIBAIOIIETO IEPEBA, MPEII0KCHHBIN K.
Kpackainom. Onpenenuts uncio pédep B MOKPHIBAIOIIEM AepeBe rpada mopsiaka 7.

Ilpakmuueckoe 3anamue 17. [Ipunyun ounamuieckozo npoepammuposarnus. Pexypcuenvie
anzopummbl.

3anaua 4.15. Ha Bepmune neceHku, coaepskameid N CTynmeHEeK, HaXOJAUTCS MSYUK, KOTOPBII
HAaYMHAET TPHITATh MO HUM BHM3, K OCHOBAHHMIO. MSUYMK MOKET NPBITHYTh HA CJIEAYIOIIYIO
CTYNEHbKY, Ha CTYNEHbKY uepe3 oaHy uiau uepe3 2. (To ectp, ecnu MSUMK JEKUT HA 8-0H
CTYIEHbKE, TO OH MOXET MEPEeMECTHTHhCS Ha S5-yio, 6-yio wim 7-y1.) Omnpeaenutb YuciIo
BCEBO3MOXKHBIX "MapuIpyToB" MsUMKa C BEPILIUHBI HAa 3eMJIIO.

®opmar BxoaHbIX AaHHBIX OHO uncno 0 < N < 31. @opmat BEIXOIHBIX JaHHBIX OTHO YHCIIO —
KOJIMYECTBO MapIIPYyTOB.

3anaua 4.16. Yepenamka. Ha kBagpaTHON JOCKE pacCTaBiICHBI IEJIbIe HEOTPHUIIATEIHHBIC YMCIIa.
Uepenamika, HaxoAAIIAsACS B JIEBOM BEPXHEM YIUIy, MEYTAeT NONACTh B IIpaBblil HYOKHUM. [Ipn
3TOM OHA MOXKET IEPenoi3aTh TOJbKO B KIETKY CIIpaBa WM CHU3Y U XOUYET, YTOObI CyMMa BCeX
qucell, OKa3aBILIMXCS y Hee Ha MyTH, Obl1a Obl MakcuManbHOU. ONpenenuTh 3Ty CyMMY.

®opmatr BXoAHbIX AaHHbIX. [lepBas ctpoka — N — pa3smep nocku. Jlanee cinenyer N CTpOK,
KaXKJast U3 KOTOPBIX COAEPKUT N LIEJIbIX YnCe, PEICTaBISIIOIINE TOCKY.

@dopmaT BBIXOJIHBIX JAHHBIX: YUCIIO — MaKCHUMaJlbHasi CyMMa.

Ilpakmuueckoe 3anamue 18. Dopmanruzayus npakmuyeckux 3a0ay u npumMeHeHue NPUHYuUna
OUHAMUYECKO20 NPOCPAMMUPOBAHUSL OJISl peuleHUsl NPAKMUYeCcKuUx 3a0adu.

3agaua 4.17. [1apoBo3uku. N TIOKOMOTHBOB, UMEIOIINX HOMEpPA OT 1 10 N U ycTaHOBJIEHHBIX HA
KEJIE3HOJOPOKHYIO KOJICI0, HAUMHAIOT JBUTaThCA B OJJHY CTOPOHY, IpUYEM JOKOMOTHUB HOMeEp k
M3HAYaIbHO JBHXKETCS CO CKOpocThio k km/4. Eciam jokomMoTHB, IBHXKYyLIUMHCS ¢ OoJibLieit
CKOPOCTBIO, HaroHseT 0oJiee MEAJICHHBIA JJOKOMOTHB, AAJIbIIE OHU JBUXKYTCS OJMH 3a JAPYTrUM
CO CKOpPOCTBIO BIEpeAM HAYIIEro JIOKoMoTHBa. OueBHUIHO, Yepe3 HEKOTOpOE BpeMs Iociie
Hayajia JBUKEHHUS JOKOMOTHBBI Pa300bIOTCSI Ha HECKOJIBKO TPYII, JABMXKYILIUXCS C pa3HOM
CKOPOCTBIO.

Hammcars mporpammy, onpeaensroniyro, CKOJIbKO HadalbHBIX PacCTaHOBOK S M3 N! BO3MOXKHBIX
JanyT B pe3ysibTare p IPYyII ABHXKYILHUXCS JIOKOMOTHBOB.

@opmar BXOAHBIX JaHHBIX: ABa yuciia — 0 <N <17 0<p <N+ 1.

@dopmaT BBIXOJIHBIX JAHHBIX: OJIHO YHUCIIO — S.



3agaua 4.18. B3poiBoonacHocTs. Ilpu nepepaboTke pasnoaKTUBHBIX MaTepHaloB 00pa3zyroTCs
OTXO0Jbl JBYX BHUJIOB — 0c000 omacHble (Tunm A) u HeomacHble (Tunm B). g ux xpaHeHus
HCIIOJBb3YIOTCA OJMHAKOBBIE KOHTEHHEphl. [locne moMemeHnss OTXOJOB B KOHTEMHEDHI,
MOCJIETHUE YKJIaJ(BIBAIOTCSl BEPTUKAIbHOM cTOnKON. CTONKa CYMTAETCS B3PHIBOOIIACHOM, €CIIHU B
Hel noJipsia uaet 0oJiee ABYX KOHTeWHepoB Tura A. [[ist 3a1aHHOTO KoJMyecTBa KOHTeHepoB N
ONPEIENIUTh YUCIIO O€30TaCHBIX CTOTIOK.

@opmar BXOAHBIX AaHHBIX: yucio 0 <N < 31].

@dopmaT BBIXOJHBIX JaHHBIX: YHCIO — KOJMYECTBO OE30MAaCHBIX BapUaHTOB (OPMHUPOBAHUS
CTOTIKH.

HNurepaktuBHoe 3ansaTus Nel4 no reme: «I'padwbl. JInnamMuyeckoe nporpaMMupoOBaHe»
(2 yaca)

Ilenv 3amamus: akTUBHOE BOCIPOU3BEICHUE paHEe IOJIyYEHHBIX 3HAHUNW B «HE3HAKOMBIX»
YCIIOBUAX (IPUMEHEHHE 3HAKOMOW MOJIENHN Ul PELICHUS] HE3HAKOMBIX 3a/1a4); 03HAKOMUTHCS C
MaKCUMAaJIbHO IIUPOKMM KpPYroM TOHATUH paszzena JUCKPETHOW MaTeMaTHKU U BBISBUTH
OCHOBHBIE METOJIbl T€OpUHU rpadoB, KOTOPbIE MOT'YT HCIIOJIb30BAThCSI B IKOHOMUKE. PacKpbITh
B3aUMOCBS3b TOHSATUN, WX BHYTPEHHIOIO JOruKy. HayuuThcs mnpaBuibHO (OpMyIupoBaTh
SKOHOMMYECKUE 3aJJauH.
@Dopma mexkywezo konmpoas ocsoenus komneteHnuit OK-1, OK-3, OK-12, yposau 3-2i1, ¥-0,
B-9On u I1K-26, yposnu 3-Ilp, Y-IIp, B-IIp: omuem no pemennto 1Byx peaqbHbIX MPaKTUYECKUX
3a1a4 (1o BEIOODY):
3agaya H4.1. Onrumuszanusa kommyHukanmii. Ha Tepputopun roposna N pa3zMenieHsl
3aBOJIbl U MarasuHbl, B KOTOpbIE TIOCTABJISETCS MPOIYKIUSA C ATUX 3aBOJAOB. B pe3ynbrare
pa3paboTku ObUIM OIpeAeseHbl BO3MOXKHBIE TPaccChl Uil MPOKJIAJAKHM KOMMYHMKAIMN U
OLICHEHa CTOMMOCTb HX CO3JaHus s Kaxaod Tpacchl. CTOMMOCTb HIPOKIAAKH
KOMMYHHMKAIUI Ui Tpacchl Mex Ty 3aBogoM Nel u MarazuHoMm ynoOpeHuii coctapiseT 15
y.e., Mexy 3aBojioM Nel u 3aBosom Ne3 — 85 y.e., mexy 3aBosiom Nel u xe603aBoioM —
20 y.e. Mexnay marazuaoM Nel m 3aBogom Ne2 cocrasur 25 y.e., mexay MarazuHom Nel u
o0yBHOI (abpukoit — 65 y.e. CTOMMOCTh NPOKIAJKH KOMMYHUKAIIUN ISl TPacChl,
coenuHsoLIEeH X1e003aBoa 1 Marazul Ne2 - 5 y.e., mexxay xiiebo3aBooM u kage — 50 y.e.,
Mexay 3aBojioM Ne2 u kade - 20 y.e., Mexxy Mara3uHoM Ne2 ¥ IpoAyKTOBBIM MarasmuHoM
- 20 y.e., MEeXIy MPOJYKTOBBIM Mara3uHoM U 0OyBHOH (abpukoin - 25 y.e, MeKIYy
IIPOJIYKTOBBIM MarasuHoM u kage — 35 y.e., Mmex1y 00yBHOH (habpukoit u marazuHom Ne3 -
15 y.e, mexxny 00yBHOM (habpukoi u antekoir — 40 y.e., Mexay Kade u antexoit - 10 y.e.,
Mexay mara3uHoM Ne3 u TOproBbsIM LEHTpPOM - 20 y.e., Mexay antekod u 3aBogom Ne3
coctaBut 30 y.e, MEX/y alTEeKOW U TOProBbIM LIEHTPOM — 45 y.e., Mex 1y 3aBojioM Ne3 u
TOPrOBBIM IIEHTPOM, - 25 y.e. HeoO6xoammo, 4T00bI KOMMYHUKAIIMH CBSA3AIH BCE OOBEKTHI,
3aTpaThl Ha MPOKJIAJKY JaHHBIX KOMMYHUKAIIUH 10KHBI ObITh MUHUMAJIbHBI.
3agaya M4.2. Kparvaiimmi nyrb. @upme, 3aHumaronieiicss  nepeBo3Koi
CKOPOMOPTALIUXCS TOBAapOB, HEOOXOAUMO J0cTaBUTh ToBap u3 Cyidanbxe B XabapoBck,
[IpUYEM MaplIPyTOB, IO KOTOPHIM MOXHO NPOU3BECTH JIOCTaBKY HECKOJbKO. PaccrosHue
Mexay Cyiidanbxe u ropogom 2 coctabiser 15 kM, mexay Cyiigpanbxe u ropogom 3 — 20
kM, Mexay Cyiidanbxe u ropogom 11 — 85 km. Mexny ropojgom 2 u ropoaom 4 - 25 km,
MEXTy TOPOJIOM 2 1 TopoaoM 7 - 65 kM. Mex 1ty TopoJIoM 3 1 TOpPOJOM 5 COCTaBISIET 5 KM,
MEXIy roposioM 3 u ropoaom 8 - 50 km. Mexay ropogom 4 u ropoaom 8 - 20 kM. Mexay
ropoaom 5 u ropojoM 6 - 20 kM. Mexay ropoiom 6 u ropojom 7 - 25 KM, MKy TOPOJIOM
6 u ropogom 8 - 35 kM. Mexay ropoaom 7 u ropojgoM 9 - 15 kM, Mexay ropoaoM 7 u
ropojiom 10 - 40 kM. Mexnay ropoaom 9 u ropogom 12 - 20 km. Mexay ropogom 10 u
ropojioMm 11 - 30 kM, mexay ropogoM 10 u ropogom 12 - 45 km. Mexnay ropoaom 11 u
roposiom 12 - 25 km. TpeOyercst HaiiTu kpaTdaimuii myth u3 Cyiipaabxe B XabapoBck




3agaua U4.3. 3axaua kommuBosizkepa. KommuBospkep kenaer noceTurs 6 ropoos. OHu
COEJIMHEHBI CEThIO JOPOT
Paccrosane mexay ropomom 1 u ropomom 2 cocTtaBisieT 6 KM, MEXIy ropoaoMm 1 u
ropoJioM 3 - 7 kM, Mex1y ropojaom 1 u ropojom 4 - 20 kM, Mexay ropogoM 1 u ropojgom 5
- 12 kM, mexnay ropogom 1 u ropogom 6 - 10 kM. PaccrosiHue mexay ropojgom 2 u
ropoJIoM 3 COCTaBIIIE€T 5 KM, MEX]y TOPOJOM 2 U TOPOJOM 4 - 7 KM, MEXAy TOpoJIoM 2 1
ropoJioM 5 - 9 kM, MeXJ1y ropoJoM 2 1 ropoaoM 6 - 16 kM. PaccTosiHue Mexay ropojiom 3
1 TopoJIoM 4 cocTaBiisieT 4 KM, MEXAy TopoaoM 3 u ropojom 5 - 10 kM, Mex Ty roposiom 3
u ropogoMm 6 - 12 kM. PacctosiHue Mexay ropoaoM 4 u ropoioM 5 COCTaBJISIET 3 KM,
MeXay ropoaoMm 4 u ropogom 6 - 15 kM. Paccrosiaue mexmy ropojgoM 5 u ropoaom 4
COCTaBIIIET 6 KM, MEXKy FOpoJIoM 5 U ropoJioM 6 - 4 KM, MEXIy TopoJioM 6 U ropoJiom 3 -
11 kM, Mexay ropogom 6 u ropoaom 5 - 21 kM. KoMMuBosikEp NOHKEH MOCETUTH Bce 6
TrOpOJIOB 0 OJHOMY Pa3y, BEPHYBIIUCH B TOT, C KOTOporo Havdai. TpeOyercs HaWTH Takoi
IpyU KOTOPOM CyMMapHO€ IpPOWJIEHHOE paccTosiHue Oyner

MapuIpyT JIBUKEHHS,

MHUHUMAaJTbHBIM.
Iloozomoexa 3anamus Neld4. Be16op BeAyluX CTYJAEHTOB, OTBETCTBEHHOTO 3a BBIOOD U MOJAdyY
HeoOxoauMo# nHGOpPMAITK U pa3padOTKa ¢ HUMU aITOPUTMa 3aHATHUS.

Tabnuna 4
No| Ne Bun Tpy | OtpabatbiB Orenka KoHTpoJib BeINOJIHEHUSA
3aa | MHTEPAKTHBHO | JIO- aeMble JTMYHOCTHBIX paboThI (yyactue B
qH i paboTHI €MK | KOMIIETEHII Ka4yecTB MIOJIEMHUKE,
(coBMmemienmne | ocTh un/ WH/INBHTyaIbHbIC
HECKOJIBKUX | ("ac. | O)KumaeMbIi TPYIIOBBIC 3aaHUs
BU/IOB) ) YpOBEHb (UI'3) na 6aze
OCBOEHUSA BBIOPAHHOTO
MIPOTPAMMHOTO TPOTYKTa
U T.J)
1 | U4.1 | Pabora B 1 OK-1, OK-3, | KauecTBoO nrs. Kputepun
KOMaHJIE. OK-12,/ | pa6otsr; OLCHMBAHUS IIOBEICHHUS
Pemenue Yposhu: CBOEBPEMEHHOC | Ha 3aHSTHM: aKTUBHOCTb,
CUTYallMOHHBIX 3-01, ¥-O1, | 1y, cpiaum oruera | MHMLMATHBHOCTS,
3agad.lloncko 1‘3&316 / 0  PEUICHHIO | TPAMOTHOCTH,
BBI METOJ. 3-TTp, V-Tip, nurs3 O6OCHOBaHH90TB
B-Tlp 3alIUIIAEMON TIO3UIIUH.
2 | 4.2 | PaboTta B| 0.5 OK-1, OK-3, | KauecTBO nrs. Kpurepun
KOMaHJI€. OK-12,/ | pa6otsr; OLICHUBAHHS IIOBEICHUS
Pemenue Yposhu: CBOEBPEMEHHOC | Ha 3aHSTHM: aKTUBHOCTb,
CUTYallMOHHBIX 3-01, ¥-O1, | 1y, cpiaum oruera | MHMLMATHBHOCTS,
3azad. 1‘3(-?;6 / 0  PEUICHHIO | TPAaMOTHOCTH,
3-TIp, V-Tp, nurs3 O6OCHOBaHH(3CTI>
B-Tlp 3alIUIIAEMOH TIO3UIIUH.
3 | U4.3 | Pabora B[ 0.5 OK-1, OK-3, | KauecTBO nrs. Kputepun
KOMaHJI€. OK-12,/ | pa6otsr; OLICHUBAHHS IIOBEICHUS
Pemrenne YposHu: CBOEBPEMEHHOC | Ha 3aHATUU: aKTUBHOCTD,
CUTYallMOHHBIX 3-Om, Y-O, | 1y, caum oTdera | HHULHATHBHOCTD,
3azad. 1‘3&316 y 0  PEHICHHIO | TPAMOTHOCTH,
I/ICCHUGI[OBaTeJI 3-TIp, V-Tp, nurs3 O6OCHOBaHH90TB
BCKUH METOI. B-TTp 3alIUIIAEMON TIO3UIIUH.
Bcero 2




Bcmynnenue. CooOmenne TeMbl (nmanee, Ha npumepe 3amaun M4.1) m oOocHOBaHme ee

aKTyaJIbHOCTH Yepe3 JIOTUKY 3aJja4y ONTUMH3AIIH.

Ocnosnas wacmo:

I.  CooOmenue B BUIE [TOKJIAAA-NIPE3CHTAIIMM OTBETCTBEHHBIMH (CTYJECHTOMaMH) 3a
IIpOBeJIeHUE 3aHATHUS 4, B KOTOPOM H3JIaraercs CyTh 00CYK/1aeMOTO SIBJICHMUSL:
1) meronsl Teopuu rpadoB:
a. <OKaIHBII) aITOPUTM,
b. anroput™m JleiikcTpHI,
C. BEHIE€PCKUM METOJ| pelIeHHs 3a/1a4l KOMMUBOSIKEDPA;
2) OsByumBanue 3amau l4.1.-114.3 ¢ BbIICHEHHEM HUX OCOOCHHOCTEH W BO3MOXKHBIX
MIOIX0JI0B K PELIEHUIO0 (HE00s13aTeNbHO, BOLIEAIINX B BHIIIIEHA3BAHHOE COOOIIEHHUE).
II.  BeisicHeHMe MO3UIMHI Y4aCTHUKOB C 3a()MKCHUPOBAHHBIMU TOYKAMU 3PEHHUS Ha pEIICHHE
OCHOBHOI1 3a1aun 14.1, pemaemoit Ha 3ansiTun: «ONTUMHU3ALUS KOMMYHUKAILIUN.

Uror Il-ro sTana: popmupoBaHue 1EIEBbIX IPYIIII 10 OOIIHOCTH MO3ULUN KaX 0N U3 TPYIIIL.

III.  Opranuzanus KOMMYHUKallUM MEXIy rpynnamu: 1) BbISICHEHHE IO3MLMU-BapHaHTA
pelIeHUs BBISBICHHBIX IPYII M 3alllUTa 3aHATOW MO3uLUH; 2) GOpMUPOBAHUE HOBOI'O
Habopa BapUaHTOB pEIIEHUWH HAa OCHOBAaHUU 00IIEro oOcCyxaeHus; 3) BbIOOpP OJHOIO
pEelLIeHUs TOJI0OCOBAaHUEM;

IV. TloBTOpHas 3amura NO3UIMA-BAPUAHTOB TPYMIl MOCIE MPOBEACHUS PACUETOB C LEIBIO
OILICHKHU OTKJIOHEHUSI OT «UCTUHHOTO» PEIICHHUSL.

Bo1600wb1: peanu3oBaH CaMOCTOSITENBHBIA INOUCK YyYalllMMUCSA IyT€d W BapUaHTOB pELICHUs

MOCTaBJIEHHOM y4eOHOH 3a/1auu (BEIOOP OJHOTO M3 MPEUIOKEHHBIX BAPUAHTOB WM HAXO0XKICHUE

cOOCTBEHHOr0 BapuaHTa UM OOOCHOBaHUE pelleHUs Ha 0a3e KOJUIEKTMBHOM HHTEpaKTUBHOMU

paboThl).

Hmoz 3anamuna Ne4: OuenuBanue yposueit 3-Ilp, V-Ilp, B-IIp ocBoenus xomnerenuun I11K-26

n xommerenuuii OK-1, OK-3, OK-12, yposuu 3-O1, V-On, B-Dn no pesynbraram paboTsl Ha

3aHATUSX (AKTUBHOCTb, WHUIMATUBHOCTb, TI'PaMOTHOCTb, OOOCHOBAHHOCTbH 3aIIMILIAEMOM

MO3ULMU) U CBOEBPEMEHHOCTU CIauMd OTYEeTa MO PELIEHUIO0 peaylbHOW MpPaKTUYECKOH 3a1auu

coryiacHo Taon. 4.

BAPUAHTBI JOMAIIHUX 3AJIAHUM K PA3JIEJTY 4

1. [JloBecTu aynuTOpHBIA NpUMEP U3 JEKIUU 17 10 OTyYeHUs] TOCTOSTHHBIX TOMETOK IS
BCEX BepIuH rpada.

2. IloaroroBUTHCS K CaMOCTOATENBLHOM TPOBEpOoUYHO padboTte Ha mpumepe (Di. Pecype, 113
I'padmer)

3. «Tpu noma u Tpu Kojoaua». Tpu MOCCOPUBIINXCS cOCeaa UMEIOT TPH OOIIMX KOJIOAIIA.
MOo3KHO JI1 IPOBECTU HETEPECEKAIOUIUECS TOPOKKHU OT KAKJIOTO JOMA K KaXKJIOMY
KoJIo a1ty ?

4. Tloctpoiite rpad oTHolIeHUS «X +y < 7» Ha MHO)kecTBe M = {1, 2, 3,4, 5, 6}.
Omnpenenure ero cBoiCTBa.

5. Haiitu nuig cetu, moka3aHHOM Ha PUCYHKE, KpaTYallline MyTH MEXKIY JO0BIMU JBYMS
y3iamu. PacctosiHue Mexy y3imaMu 3TO# ceTu MPOCTaBJIEHbl Ha PUCYHKE BO3JIE
COOTBETCTBYIOIIHNX pedep. [locTpouts MaTpuily CMEKHOCTH 10 Tpady



6.

Puc.4.2. Ilpumep cetu

Tounoe onpenenenue rpada L coctout B ToM, 4TO 3a1ar0TCs 1Ba MHOXkecTBa X u U

(mepBoe U3 KOTOPBIX 00513aTENbHO HEMYCTOE), TPEXMECTHBIN npeaukaT P, ykaspiBaromui,

KAaKyI0 IIapy IEMEHTOB IIEPBOIO MHOKECTBA COEUHSET TOT UM UHOW 3JIEMEHT BTOPOTO:
L=(X,U,P)

Puc.4.3. Tlpumep rpada

DneMeHTbl MHOKeCTBAa X Ha3bIBAIOT geputunamu, 3nemenTsl U — pedpamu, npenukatr P —
unyuoenmopom. BrickaszpiBanue P(X,u,y) untaercs Tak: “pedpo u coeAUHSET BEPIINUHY X C
BepinHOM y”. [l rpada, npuBeIeHHOrO Ha pUcyHKe copMupoBath MHOXecTBa X, U, P.

7.

8.

10.

B BouseiibopHOM TypHUpE ydacTBYIOT 19 koMan. Jlokaxkure, 94To B 11000 MOMEHT
HaWJIeTCsl KOMaH/Aa, ChIIPaBIlas YeTHOE YHCIIO MaTYeH.

[TocTpouTh MOMHBIN OPUEHTUPOBAHHBIN Tpad), MOJACIUPYIOLIUI BCE POJACTBEHHbBIE
OTHOIIIEHUS B CEMbE, COCTOsIIEH 3 oTua-MBana, marepu-Mapuu, ceiHa-Hukonas u gena
®depnopa (otma otia-MBana).

[TocTpouTh OpHEHTUPOBAHHBIH rpad, MOAECTUPYIOLIUI BCE BO3MOKHBIE ITyTH
OJIHOKpaTHBIX 00X0JI0B IBYX MOCTOB Y€pe3 PEKY.

[TocTpouTh MOMHBINA HEOPUEHTUPOBAHHBIN rpad, MOACTUPYIOUIN JINCTAHUE CTPAHUI]
KHUTH, COCTOSIILIEN U3 YeThIpeX cTpaHull. OnpeaeauTs NOJHOE YUCIIO JUCTAaHUM TaKoi
KHUTU.

BAPUAHTBI KOHTPOJIbHBIX 3AJJAHUM K PA3JIEJTY 4

Bapuanr I

1.

2.

B BouseiibonpHOM TypHHpE y9acTBYIOT 19 koMana. JlokaxuTe, 4TO B JIFOOOW MOMEHT
HaWJIeTCsl KOMaH/1a, ChITpaBIlas YeTHOE YHCIIO0 MaTyeH.

[Tycts U — MHOECTBO TOJIOKHUTEIBHBIX IEJIBIX YUCEN, HA KOTOPOM 33JaHO OTHOIICHUE
«a ectp aenurtensb by. [loctpoiiTe rpad 3TOro OTHOMICHHS 1T MHOYKECTBA LIEIBIX YHCEI
ot 1 no 20.

Bapuanr I1



1. Nwmetrorcs Tpu mucTa OymMaru; HEKOTOPBIC U3 HUX Pa3pe3aroTcs Ha 3 4acTH, HECKOJIBKO
HOBBIX KYCKOB - Ha TpH 00Jiee MeITKHe 9acTh U T.J1. CKOJIBKO BCETO MOJYUUTCS JIUCTKOB,
€CJIM BCEro pa3pe3aHo Obuto kIMCTKOB?

2. «Tpu goma u Tpu Kostoauay. Tpu MOCCOPUBIIUXCS COCETa UMEIOT TPH OOIINX KOJIO/IIIA.
MOKHO JT IPOBECTH HETIEPECEKAIONTUECS JOPOKKU OT KXKJIOTO J0Ma K KaKJIOMY
KoJioairy?

Bapuanr 111
1. Omnpenenurte, kakue U3 rpadoB TpeX MPaBHIBHBIX MHOTOTPAHHUKOB (TeTpa’ap, KyoO,
OTKa’J[p) MMEIOT JilIepoBbl LUKIBIL. B Tex ciyudasx, Korja sHiepoBa LUKIA HET,
OTIpeJIeNIuTE, CKOJIBKO TpeOyeTcs Lenel, YToObl HOKPHITH BCE pedpa.
2. Haiigercs nu rpad ¢ nsIThio BEpUIMHAMH, CTENIEHU KOTOPHIX BCE Pa3IMYHbl MEXIY COOOM,
T.¢. paBubl 0, 1, 2, 3, 47

Bapuanr IV
1. Tloctpoiite rpad oTHOUIEHUS «X + Yy > 7» Ha MHOkecTBe M = {1, 2, 3,4, 5, 6}.
Omnpenenure ero cBoicTBa.
2. VY4YacTHUKH 00JIaCTHOTO CTY/IEHYECKOTO JIareps akTUBa, I03HAKOMUBIINCH, OOMEHSIINCh
KOHBEpTaMH ¢ agpecamu. Jlokaxure, 4To:
a) BCero ObLIO TIEPEIaHO YETHOE YMCIIO KOHBEPTOB;
0) 4KCIIO CTY/IEHTOB, OOMEHSBIINXCS KOHBEPTAMH HEYETHOE YMCIIO Pa3, YETHOE.

Bapuanr V
1. JIeBATh MIKOJBHUKOB y4aCTBYIOT B IIIaXMAaTHOM TYpHHpPE B OJMH Kpyr. B onpeneneHHsii
MOMEHT BBICHSIETCS, YTO B TOYHOCTH JABOE€ CHIIPAJIU OJMHAKOBOE YHCIIO IMAPTHH.
Jlokaxkute, 4To TOrAa JIM0O B TOUYHOCTH OJIMH LIKOJIBHUK €I11€ HE ChI'pajl HU OJIHOM
napTuu, 1100 B TOYHOCTHU OJIMH ChIIpajl BCE MapTUH.
2. Kakue u3 rpadoB npaBUIbHBIX MHOTOTPAHHUKOB UMEIOT FaMHJIBTOHOBBI LIETIH U ITUKJIbI?

Bapuanr VI
1. PaccmaTpuBaroTCsi BCEBO3MOKHBIE AEPEBBS C IATHIO BEPIIMHAMM, IPUYEM KaKJIas U3
BEpIIMH UMeeT 100 crerneHb l, mbo creneHs 2. CKONIBKO TaKUX JEPEBHEB CYIIECTBYET?
2. ITlocTpouTh BEPOSITHOCTHOE AEPEBO BHIMAICHUS IECTH OYKOB HA UTPATLHOM KOCTH NIPU
Tpex ee Mo0pachIBaHUSIX.

Bapuanr VII
1. TypHuUp NpoBOIUTCS B OJUH KpYyr cpeau # KoMaH[. CKOJIBKO KOMaHJ MOTYT MPOMTH:
a) 0e3 eIMHOr0 MOPAKEHUS;
0) 6e3 ennHOM TOOEIBI?
2. W3Bnekaem mocienoBaTENbHO JIBE KapThl ¢ BO3BpAaTOM (0€3 BO3BparTa) U3 KOJobl B 52
KapThl. [locTpoUTh BEPOSITHOCTHOE JIEPEBO BRIHUMAHUS KO3BIPHON KapThl.

KouTtpoJbHble Bonpochl k pa3aenay 4

1. Jatb onpenenenus rpada, BeplinHbl, pedpa (Iyru, NeTiu, 3BeHa), OTHOIIEHNUE
MHUUJEHTHOCTH, CTENIEHb BEPLINHBI.

2. Jlatb ompejienieHUst OCHOBHBIM THIIaM rpados (oprpad, Heoprpad, yHurpao,
MynbTUrpad, noyiHelit rpad).

3. VYkazarb crnocoObl 3aJJaHUsI MAaTPULl UHIIUJAEHTHOCTHU U1 OPUEHTUPOBAHHOTO U
HEOPUEHTUPOBAHHOTO rpada.

4. Ilnanapusie rpadsl. JlaTe npuMepsl IPUMEHEHUSI TEOPEMBI Diliepa.






