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1 eap AUCHUNJIMHBI

Ilenvto usyuenusa oucuyunaunsl sBisercs (HOpMUPOBAHHME CUCTEMBbl (yHIa-
MEHTAJbHBIX 3HAHWKM O TMOHATHSX M METOAAaX TUCKPETHON MaTeMaTHKH; Mpuodpe-
TEHWE TPAKTUYECKUX YMEHHH M HaBBIKOB, HEOOXOAMMBIX JIA PEIICHHs 3aiad,

BO3ZHHKAIOMINX B IPO(HECCHOHATBLHON IEATeTLHOCTH.
B xone n3yueHus quCIuIuInHb 0yneT chopMUpOBaHa KOMIICTCHITHS
IMK-1 (CnocoGeH uCIoib30BaTh CIENUABLHBIE HAyYHbIE 3HAHUS JUCIUIUIMH
npoduis "MaTemaTtrka" B Me1arorideckom AesiTeIbHOCTH).

1.1 ®opmupyembie KOMIIETEHIIMA

Tabnuna 1 - @opMupyembie TUCHUTIIIMHON KOMIIETSHIINH

HaunmenoBanue Buma HaunmenoBanue Kon 1 na3Banne KOMIIETCHIINHA
KOMIIETEHIIUH KaTeropuu (rpymnmsl)
KOMIICTEHITHI
[IpodeccuonanpHas IIK-1 crocobeH HCII0Ib30BaTh CIIe-

[MaJbHbIC HAy4YHbIE 3HAHWS IUCIIH-
e npoduns "Maremaruka' B Te-
JIATOTUYECKOMN JACSITEIHbHOCTH

1.2 UaaukaTopbl JOCTUKEHUSI KOMIIETEHIMH

Tabnuua 2 — UHauKaTopsl JOCTHKEHUSI KOMIETEHINH, OpMUpYyeMble TUCIUTLIH-

HOU

Ko n HazBanue

I/IHI[I/IKaTOpI)I JOCTHXXCHU

JIMCUMIITMHBL U IPAKTUKH, (pOpMHU-

KOMIIETCHIIUU komnereHuuu no OINOIT pytoume komnerenuuo OITOIT

IK-1 croco6en wuc- | [IK 1.4 lemoncrpupyer Bia- | 51.0.10.01 Jluneiinas anredpa

MOJb30BaTh  CIICIH- | ICHHE CIICIHaIbHBIMU Hay4- 518}885 ?iitgg;;ecmﬁ aHajms

aJIbHBIC HAay4HBIC | HBIMH 3HAHWAMU B IPEIMET- | =1 004 Teopus wncen

3HaHUS JUCUUIUIMH | HOM oOnactu “MareMaTnka”, | 51.0.10.05 Anre6pa MHOTOMIICHOB

npodpuns "Marema- | MO3BOJISIIOIIUMU ~ OCYIIECTB- | 51.0.10.06 DreMEeHTapHast MATEMATH-

THKa" B IMeJaroruye- | J8Th 0Opa3oBaTeNbHBIA Hpo- | Ka

CKOM JEITEIBbHOCTH | IECC B JAHHOW MpPEAMETHON gigigg; %:ggg?;?%‘:;eeﬁi;ma
0bJ1acTu B CHCTEME OCHOBHO- b1.0.10.09 MaremaTrueckas JOruka
o ¥ cpesiHero obmero odpa- | 51.0.10.10 Teopust BEpOsATHOCTE 1

30BaHUsA

MaTeMaTH4ecKas CTaTUCTHKA

51.0.11.02 MaremaTtuueckue MOICIH
(hM3HUECKUX MPOIIECCOB

Bb1.0.12 Metoauka o0y4eHus! 1 BOCIIUTAHUS
o npodwmto "Maremarnka"

b1.B.03 OnennBanvie ¥ MOHUTOPHUHT 00pa-
30BaTeIbHBIX PE3YyIHTATOB O0YUYAIOMIETOCS
110 MaTeMaTHKe

B1.B.05 UncneHHbie METOIBI

b1.B.07 Pemienue 3aa4 rocy1apcTBEHHOM




Kon u Ha3ssanue Nunukatopel 1OCTHXKEHUS
KOMIIETEHIIN U xkoMneTennuu mo OITOIT

JIMCUUTUIMHBL ¥ IPAKTHKH, HOpMU-
pyromue komnereHuuo OIMOIT

UTOTOBOH aTTECTALMH 110 MaTEMaTHKE
Bb1.B.09 Marematndeckne MeToIbI 00pa-
OOTKH pe3yJbTaTOB HayYHBIX HCCIICIOBAHUH

b1.B.JIB.01.01 Opranuzanus y4eOHO-
HCCIIEI0BATEIbCKON AESTEIBHOCTH 00yyYa-
IOLIMXCS TIPH U3YYEHUH (HU3HKO-
MaTeMaTUYECKUX JUCLUIUINH
b1.B.JIB.01.02 Opranusauus NpoeKTHOH
JEeATEIBHOCTH 00yJaroNINXCs IPH N3y4CHNN
(PU3UKO-MaTEMaTHIECKUX TUCIUILINH
B2.B.01(IT) [IpousBoacTBeHHAS TIpaK-
THKa. [IpodunbHas npakTuka

B3.01(I") IToaroroBka K criade u
c/1aga roCyJapCTBEHHOTO dK3aMeHa
Bb3.02(1) BrinonxeHue u 3amura

BBIITYCKHOM KBaJIM(UKAIIMOHHON paboTh

1.3 3nanusi, yMenusi, HaBbIkH (3YB) no qucuuminne
Tabnuna 3 — 3HaHus, yMEHUS, HABBIKU, (JOPMUPYEMbBIE TUCIUTIITMHOM

Ko n HasBanue xommne-
TEHIIUU

Nuaukatopel JOCTUXEHUS
KOMIIETEHIINH, 3aKPEIJICH-
HbIE 32 JUCLUILIMHOUN

3Hanus, yMeHus, HaBbIkH (3YB), dop-
MHUpYyEMbIe JUCLUIUINHON

ITIK-1 (cnocoGen uc-
MOJIb30BATh CIHEIHAIb-
HbIC HAay4HbIC 3HAHUS
JTUCIUTIIUH TIpodusis
"Maremaruka" B mearo-
TMYECKOH 1eITEeIbHOCTH )

[IK 1.4 Wcnonb3yer crneuu-
aJIbHbIC HAYYHbIC 3HAHUS
JUTSL peau3aiuy o0pa3oBa-
TEJIBLHOTO Tpoliecca Mo Ma-
TEMaTHKE B CHCTeMe 0O1Ie-
ro oOpa3oBaHus

3HaTh:

- Hay4HOE COJIepKaHUE U COBPEMEHHOE
COCTOSIHHE MpeaMeTHOM obnactu ““/luc-
KpeTHasi MaTeMaTHKa”, JieKaiee B oc-
HOBE IPEMNO0/IaBaeMOro yueOHOTro mpe/i-
MeTa “MaremaTrka”

- METO/IbI POBEJICHUSI HAYYHOTO HC-
CJIeIOBaHMs B MPEAMETHOM 001acTu
“JluckpeTHas MaTeMaTHKa’

YMeTs:

- HCTIOJIb30BaTh HAYYHbIE 3HAHUS MIPE-
MeTHOM obyactu “JlucKkpeTHass MaTeMa-
THKA” B MIEAArOrMYSCKON JeITSIHOCTU
10 MPOQUIIIO MOATOTOBKH;

- MPUMEHSThH HAyYHbIE 3HAHUS TIPE/I-
MeTHOM obnacTu “/luckpernas Mmatema-
THKa” TIpH pa3zpaboTke oOpa3oBaTeb-
HBIX TIPOrpamMM, paboduX MpPorpaMm
y4eOHBIX MPEMETOB, KYpPCOB BHEYpPOU-
HOU JIeSITENLHOCTH;

BnaneTs:

- METOJIJaM{ HAy4YHOT'O UCCIICIOBAaHUS B
00J1aCTH JUCKPETHON MaTeMaTHKH,

- crioco0amu MoTy4YeHus] HHPOpMAaIiH
0 COBPEMEHHOM COCTOSIHUM Hay4YHBIX




Kox u Ha3zBanme xomiie-
TEHIIUN

HNupukaropel JOCTHXEHUS
KOMIIETEHIINH, 3aKPEIJICH-
HBIE 3a JUCHUILIMHOUN

3Hanus, ymMeHus, HaBbIkH (3YB), dop-
MUpPYEMBbIE JUCLUITIIMHOM

WCCJICIOBAHMH B IPEIMETHON 00J1aCcTH
“JluckpeTHas MaTeMaTuka”

2 OO0BbéM M TPYAOEMKOCTH IMCIHUIIMHBI IO BUIAM Y4eOHBIX 3aHATHIL. Dop-
MBI IPOMEKYTOYHOM aTTecTaAllUu.

Ta6numa 4 — O0beM U TPYA0EMKOCTh JTUCHMUIUIMHBI 110 BUJIaM YUEOHBIX 3aHATHMA

. O6béM yacoB o hopmam
OO61as TpyA0eMKOCTh U BHJIbI Y4€OHOM pabOThI MO TUCIH- N —
TUTHHE, TPOBOJIMMBIE B Pa3HBIX (popMax OO 0300 300
1 O0mast Tpy10€MKOCTh JUCITUTITMHBI 108
2 KonTakTHasi pabota 00y4aromuxcs ¢ mpernojaBareneM (1o 48
BHJIaM Y4YeOHBIX 3aHATHI) (BCEro)
AynmuTopHas padota (Bcero): 36
B TOM YHUCIJIE:
JIEKIUU 12
MIPAKTUYECKHE 3aHSTHI, CEMUHAPbI 24
MIPAKTUKYMBI
1abopaTopHbBIE paOOTHI
B MHTEPAKTHUBHOM (hopme 20
B JICKTPOHHOU (hopMme
BueaynutopHas pabora (Bcero):
B TOM YHCJIe, MHIUBUIyaIbHas paboTa 00y4Jarommxcs ¢ mnpe-
1oJlaBaTeseM
MIOJITOTOBKA KYPCOBOM paboThl /KOHTAaKTHasl paboTa
TpYIIOBast, MHAWBUIYaIbHAs KOHCYJIbTAIUS U HHBIC BUIBI
yueOHO IesATeTbHOCTH, IPEAyCMaTpUBAIOIIKe TPYIIIOBYIO
WM UHIUBUAYaJIbHYIO paboTy 00ydaromuxcs ¢ mpenojaBaTe-
nem)
TBOpYecKas pabora (dcce)
3 CamocrositenbHas pabora o0ydaromuxcs (Bcero) 72
4 TIpomexyTo4Hasl aTTecTalusi 00y4yarouerocs 8 cemecTp — 3auer

3. YueOHO-TeMaTHUYEeCKHH TUIAH U COAEPKAHUE TUCIUIIUHBI.




Tabnuna 5 - YueOHo-TeMaTnyecKuil miaH oyHOU (GOpMbI 00yUeHUs

3.1 YyeOHO-TEMATHYECKUH MJIAH

O6mas | TpymoeMkocTh 3aHATHH (4ac.) dopma Te-
pY0- | ODO 300 KYIIEro
E EMKOCTE | AyIHTOpH. Aynu- KOHTpOJIA U
; Pa3nenbl ¥ TeMbl THCHUIIUHBI (6cezo SAHSTHS TOpH. 3a- TPOME?KY-
5 10 3aHATUAM qac.) CPC HATHUS CPC TOYHOMH aT-
5 JeKI. | mpa JeK | mpa TeCTannu
= KT. w | kT ycreBaeMo-
Z CTH
Cemectp 8
1. Teopusa mnoxcecme u om-
HOWeHuUl
1.1 MuoxectBa. CriocoOb1 14 2 4 8 KonTtpomnnb-
3aganus. Onepanuy Hajl Hast paboTa
MHOkecTBaMu. buHapHbIe 0T- Ne 1
Homenus. Onepanuu Hasl Ou-
HapHBIMH OTHOUIECHUSIMHU.
2. Dnemenmor mamemamu-
YeCcKoll 102UKU
2.1 Bricka3biBanusi. OCHOB- 14 2 4 8 KonTtponb-
HBIE OIIEpALlUX HaJ BBICKA3bI- Hasi pabora
BaHUSIMU. OCHOBHBIE PABHO- Ne 2
CUJIBHOCTH M 3aKOHBI aJIreOpbI
noruku. HopmanbHbie GOpMBL.
ITpenukatel. KBaHTOPBI
3. Koneunwvie cymmut u pe-
KyppeHninble COOMHOUIEHUSL
3.1 PexyppeHTHBIE COOTHO- 11 1 2 8 KonTtpous-
HIEHUS Has paboTa
Ne 3
3.2 Ucuncnenue u orieHKa 11 1 2 8 KonTtposb-
KOHEUYHBIX cyMM. BBeenue B Hasi paboTa
ACUMIITOTUYECKHE METOIbI Ne 3
4. Kombunamopuka
4.1 OCHOBHBIE 3aKOHBI KOM- 11 1 2 8 KouTposis-
ounaropuxku. OCHOBHBIE Hast pabora
bopMyJITbI KOMOMHATOPUKH No 4
4.2 bunom Herorona. buno- 9 1 2 6 KonTpoms-
MUaJbHbIE KO3PPUIIUEHTHI. Hast paboTa
[TonmnaomuaneHast popmya. Ne 4
[TonnnomuansHbie K03 du-
LIUEHTHI
5. Teopus zpaghos
5.1 Onpenenenus rpagos.. 9 1 2 6 Kourposs-
DneMeHThI TpadoB Has pabora
Ne 5
5.2 Bugsl rpadoB u oneparuu | 9 1 2 6 KonTtpous-
Haj rpadamu. CriocoObl 3a/1a- f]\lraﬂspa60Ta
[




Obmas | TpymoemkocTs 3aHsTH (dac.) ®dopma Te-
Tpyno- (0]]0) 300 KYILIETO
= EMKOCTB | AynuTOpH. Aymm- KOHTPOJIA U
=~
= [Pa3mernbl v TEMbI TUCIUILTHHBI (6ceco 3AHATHS TOpH. 3a- POMEKY-
E |mo 3aHATHAM yac. TOYHOI1 at-
5 / Ccpc |ATHA CPC
5 JeKII. | mpa JeK | mpa TeCTaluu
= KT. o | kT ycreBaeMo-
2 CTH
HUs rpadoB.
9 5.3 Onepanuu Hapg rpadamu. | 9 1 2 6 Kourposs-
KoMnoHeHTHI CBA3HOCTH I'pa- Has pabora
¢oB. Ne 5
10 | 5.4 DiinepoBsl U raMUIbTOHO- | 11 1 2 8 Kontpomns-
BEI rpadbl. JlepeBns u sieca. Has paboTa
Packpacka rpadosn Ne 5
[IpomexxyTouHast arrectanus 3a4er
— 3auem
BCEI'O | 108 12 24 |72

3.2. Conep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI
Tabnuma 6 — Conepikanue TUCIUTLTAHBI

Ne HaumenoBanue pasnena,
H/H TEMBI JTUCILIUITIIMHBI

ConepmaHI/Ie 3aHATUA

Cemectp 8
Cooepoicanue 1eKyuoHH020 Kypca
1 Teopus mnoscecme u
OMHOWICHUIL

1.1 | MuoxectBa. CrtocoOsl
3ananus. Onepanuu Hajl
MHO>XECTBaAMHU

[Tonstue muoxectBa. OcHOBHBIE onpeeneHus. CriocoObl
3a/laHus: IEPEUUCIICHNE JIEMEHTOB, XapaKTePUCTHUECKOE
cBoiicTBO. KoHeuHble MHOKeCcTBAa. OCHOBHBIE OIlEpallK HaJ
MHOKECTBaMU: 00bEJMHEHNUE, IIepeceueHue, TOMOTHEHUE,
pasHocTb. [lekapToBo npousBencHue. JlekapToBa CTENEHb.
Juarpammsl Diinepa-BeHHa.

1.2 | buHapHble OTHOILIEHUS.
Onepanuu HajJ OMHAPHBI-
MU OTHOILIEHUSIMHU.

bunapHble OTHOIIIEHUS U UX CBOMCTBA. DKBUBAJIEHTHOCTH U
pazOueHust MHOXKeCTBa, (PaKkToOp-MHOXKECTBO. OTHOILIEHUS
MopsiaKa.

2 Inemenmor mamemamu-
YecKoul 102UKu

2.1 | Bricka3piBanusg. OcHOB-
HBIE OTlepaIiy HaJl BbI-
cka3pIBaHUSIMH. OCHOB-
HbIE PAaBHOCUIIBHOCTH U
3aKOHBI AIT€OPBI JTOTUKU

[TonsiTue Bbicka3biBaHUsA. OCHOBHBIE JIOTHUYECKUE ONEpaLUU
HaJl BBICKa3bIBaHUSAMH (IU3BIOHKIINS (JJOTHYECKOE CIIOXKE-
HUE), KOHBIOHKIHS (JIOTHYECKOe YMHOXKEHHUE), UMILTUKALIUS,
SKBHUBAJICHITUS, oTpuIanue). [lIoHsTiHe GopMyIbl TOTHKH.
Tabnuita ICTHHHOCTH U METOJIMKA €€ TIocTpoeHus1. Toxe-
CTBEHHO UCTUHHBIE (POPMYJIBI, TOKIECTBEHHO JIOKHBIE OP-
Mybl. PaBHOCUITBHBIE OpMYITBI. 3aKOHBI JIOTHKUA. MeTomuka
yIpoIeHust opMyIT JIOTUKHU C TIOMOIIBI0 PAaBHOCHUIIBLHBIX
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HaumenoBanue paznena,

Coneprxkanue 3aHATUSA

/Tl | TEeMbI TUCHUIUIMHBI
npeoOpa3oBaHui.
2.2 | HopmasibabIe (hOPMBI. [TonsTHE PNIEMEHTapHON KOHBIOHKIIUU (JIEMEHTApHOTO TTPO-
IIpenukatsl. KBaHTOpPBI W3BEJICHNS); TIOHATHE JU3bIOHKTUBHON HOpMaJIbHOW (hOPMBI
(JIH®). MeTonuka mocTpoeHUs TaOIHUIIBI HICTUHHOCTH JIJIS
JH® ynpomennsiM metonom. [IoHATHE 2N1€MEHTapHOU
JTU3BIOHKINU (3JIEMEHTapHON CyMMBI), IOHATHE KOHBIOHK-
TUBHON HOpMasbHOH Gopmbl (KHD). [TonsTre coBepiieHHON
TU3bIOHKTUBHOU HOpMasibHOU (popmbl (CIITHD). [Tonstue
KOHBIOHKTUBHOM HOpMasibHOU (popmbl (CKH®). [TonsiTre
MpeanKaTa: TEOPETUKO-MHOKECTBEHHBIN U JJOTUYECKUN MO~
xozbl. O6IacTh onpeaeneHus U 00JIaCTh UCTUHHOCTHU TPEaH-
kara. Onepauuu Haj npeaukatamu. Ksantopel. @opmysisl
JIOTUKHU TIpeaukaToB. CBOOOIHBIC U CBSI3aHHBIC TIEPEMEHHEIC.
Jlornueckwii BeiBoA. Knaccudukanus hopmyn anreOpsl mpe-
nukatoB. TaBronorus anredpsl npeaukaToB. [IpuBenennas
¢dopma i anreOpsl mpeAnKaToB. Vcuncienne npeankaToB.
Mopenu ncuucnenus npeaukatoB. opmanuzanus npeio-
YKEHUU C TOMOIIBIO JIOTHKHU MTPEANKATOB.
3 Koneunwvie cymmot u pe-
KyppeHmHbvle cOOmuouie-
Hus
3.1 | PekyppeHTHBIE COOTHO- PexyppenTHblie cooTHOmeHus. [Ipumepsl 3a1a4, TpUBOASIIAX
HICHUA K PEKYPPEHTHBIM COOTHOLICHUAM. JIMHEHHbIE OJHOPOIHBIC
PEKYpPEHTHBIE COOTHOLICHHS C MOCTOSHHBIMU K03 duimen-
taMu. HeogHOpoaHOE JIMHEHHOE PEKYppPEHTHOE COOTHOIIE-
Hue. CrocoObl peleHus! peKyppPEeHTHBIX COOTHOLIEHHH.
3.2 | Ucuncnenue o orieHka CrniocoOpl 3anucu KOHEUHbIX cyMmM. IIpeoOpazoBanus cymm.
KOHEYHBIX CyMM. BBene- Kpatnbeie cymmbl. Hekotopeie MeTonbl cymMMHupoBaHusa. Me-
HUC B aCUMITOTHYCCKAC | 1o gy paxosxkaeHus oueHok cymMM. CUMBOIBI ~, 0, O. OCHOB-
METOMbBE HbIE npaBuia HCIIOJIb30BaAHUS ATUX CHUMBOJIOB.
ACHMIOTOTUYECKHE PEUIEHUSI PEKYPPEHTHBIX COOTHOLLIEHHUH.
4 Komounamopuxa
4.1 | OcHOBHBIEC 3aKOHBI KOM- [IpuHiun Meroga MareMaTH4ecKol HMHAYKUMU. HekoTopble
ounaropuku. OCHOBHBIE Pa3HOBUAHOCTH (MOAM(HUKAIIMU) METOJa MaTeMaTHYeCKON
dbopmynsl koMOMHATOpU- | MHAYKIHUH. [IpaBmiio cymwmel. IlpaBuino mpousBenenus. Me-
K1 TOJ BKJIFOUEHHUS U UCKIIOYEHUs. Pa3menienus, nepecTaHOBKH,
coueTaHusi 0e3 MOBTOpeHUN M c MoBTOpeHUsIMU. OCHOBHBIE
onpeaeneHus ¥ BIBOA Gopmy.
4.2 | bunom Herorona. buno- ®opmyna bunoma Hetotona . bunoMuansablie kKoaQuimeH-
MHUaNbHbIE KOOQGUIMEH- | Tpr. OCHOBHBIE TOXKIECTBA C OHHOMHAIBHBIMH koahpurmen-
Thl. TlomuHOMUATEHAS tamu. Tpeyronsauk Ilackans. HekoTopele mpuMeHeHus OH-
(popmyna. ITommHoMuas- HoMa HetotoHa. [TonnHoMuansnas ¢popmyina. [lonnaomuans-
Hble KO3 (OULIHEHTHI .
Hble kKod(punnentsl. [IpuMeHeHne moTMHOMHATBEHOU (op-
MYJIBL.
5 Teopus zpaghos
5.1 | Onpenenenus rpados. Ucrtopus teopun rpados. [Ipukimanneie 3amayun: 3amaada o Keé-

OneMeHTHI TpadoB

HUTCOEPTCKUX MOCTax; 3a/7ada 0 TPEX JOMax U TPEX KOJIOMI-
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HaumenoBanue paznena,

Coneprxkanue 3aHATUSA

/Tl | TEeMbI TUCHUIUIMHBI
1ax; 3ajada o uyeThlpéX Kpackax. OCHOBHOE OIpE/e/ICHUE.
CwmexHoctb. [luarpammel. Oprpadsl, nceBaorpadsl, MyJIbTU-
rpader 1 runeprpadel. M3omopdusm rpados. Iloarpadsr.
BanentHocts. MapuipyTel, 1enu, nukibsl. Csi3HOCTH. Pac-
CTOSIHME MEXy BepIIMHAMHU, sIpyCchbl U AuaMeTp rpada. Dxc-
LEHTPUCUTET U LIEHTP.

5.2 | Buasl rpadoB u onepaunu | Bunsl rpadoB: TpuBHaNbHBIN, MONHBIN, KIHKa. [[By10IbHBIC
Haj rpadamu. Crioco0s! rpader. Hanpasnennsie oprpadsr u cetu. Juarpammel. Mat-
3ajaHus rpagos puIa cMeXHOCTH. Marpuia uHuuMaeHnui. CIIMCKUH CMEXHO-

ctu. MaccuB ayr. O6xos1 rpadoB.

5.3 | Onepauuu Hag rpadgamu. | OCHOBHBIEC ONepaluy HaJ rpadaMu: yJganeHue BepIINHbL, 10-
KoMmoHeHTbI CBsA3HOCTH OaBiieHHE BEpIIMHBI, yJaieHue pebpa, nobasineHue pedpa,
rpagos nononHenue rpada, obbenuHeHue rpadoB, IepecedyeHue

rpados, coenunenue rpados. OObeauHEHUE TPAPOB U KOM-
IIOHEHTHI CBSI3HOCTU. TOYKM COUJICHEHHSI, MOCTbI U OJIOKH.
Bepmnnas u pédepHas cBsizHOCTh. OlieHKa uncia pédep ue-
Pe3 YKCII0 BEPIIMH U YUCIIO KOMIIOHEHT CBSI3HOCTH.

5.4 | DiinepoBbl U TAMHIIBTOHO- | DWIEPOBBI IIUKJIBL. DWUIEpOBBI rpadbl. DilepoBoCcTh rpada.
BBl rpadbl. Jlepesbst v Jie- | Kputepuii 3iinepoBocTH. ANTOPUTM MOCTPOEHHS 3ilIepoBa
ca. Packpacka rpados LMKJIa B 2iepoBoM rpade. [aMUIbTOHOBBI UKL I aMuIIb-

toHOB rpad. 3amaua Kommuosiképa. CBOOOTHBIC EPEBbHS.
OcHoBHbIE cBoiCcTBa nepeBbeB. LleHTp nepeBa. OpueHTHpO-
BaHHbIE JIepeBbs. YTIOpsAOUEHHBIE epeBbsl. buHapHble nepe-
Bbsl. BBIDOBHEHHBIE W TIOJHBIE J€pPEBbs. XPOMATHYECKOE
4yHiClI0. XpOMaTHYECKOE YHUCIO rpada M €ro JAONOJHEHUS.
Tounblil anroput™m packpamuBanus. [IpuOmkéHHbIN anro-
PUTM MOCJEA0BATENBHOIO pacKkpamuBanus. Teopema o msiTu
Kpackax.

Cooeporcanue npakmuieckux 3aHsamutl

1 Teopus mnoscecme u
OMHOWEHUN

1.1 | MuoxecTBa. CriocoObl [IpumeHeHne anmapaTa TEOpPUM MHOXECTB K PELIEHUIO CO-
3azanust. Onepanun Hajl JepKaTelbHbIX 3a1a4. Pemenre pa3HOypOBHEBBIX 3aJaHUN U
MHOXKCCTBAMH 3amay. Omepanyu Hajg MHOXKeCTBaMH. JlmarpamMmbl Diinepa-

Benna. Pemenne pasHOypOBHEBBIX 3a/IaHHUI U 3a/1a4.
1.2 | buHapHbBIE OTHOLIEHUSI. UccnenoBanne OMHApHBIX OTHOLIEHWM Ha cBoiicTBa. Peme-
Onepaunn Haj OMHAPHBI- | Hue pa3HOYPOBHEBEIX 3a/aHMIT 1 3a71ad.
MU OTHOIIICHUSIMH.
2 Inemenmol mamemamu-
YeCcKoUl 102UKU
2.1 | Beicka3biBanus. OCHOB- [TonsiTue Bbicka3biBaHUsA. OCHOBHBIE JIOTHYECKUE ONEpaluU

HbIE OTIEpally HAJl BbI-
cka3pIBaHUSIMH. OCHOB-
HbIE€ PAaBHOCHJIBHOCTH U
3aKOHBI AITeOPBI JJOTUKU

HaJl BEICKa3bIBAaHUSIMU (AU3BIOHKITNS (JTOTHYECKOE CIIOXKE-
HUE), KOHBIOHKIUS (JIOTHYECKOe YMHOXKEHHUE), UMILTUKALIUS,
SKBHUBaJIEHIUs, oTpulianue). [ToHsTHe GOpMyJIIbl JOTHKH.




HaumenoBanue paznena,

Coneprxkanue 3aHATUSA

/Tl | TEeMbI TUCHUIUIMHBI
Tabnuila ICTUHHOCTU U METOJIMKA €€ mocTpoeHust. Toxe-
CTBEHHO UCTUHHBIC ()OPMYIIBI, TOKIESCTBEHHO JIOKHBIC (HOp-
MyJibl. PaBHOCHIIBHBIE hOpMYITbl. 3aKOHBI JIOTUKH. MeToiuka
yHpoleHus (GopMyI1 JOTUKU C TTIOMOIIbIO PABHOCHIIBHBIX
npeoOpazoBaHMil.
2.2 | HopmanbHbie popMmBL. [TonsiTue snemMeHTapHON KOHBIOHKIUHU (JIEMEHTAPHOTO MIPO-
[Tpenukatel. KBanTOpHI W3BE/ICHNUS); TOHATHE AU3BIOHKTUBHON HOPMaJIbHOUM (POpMBI
(JAH®). MeToauka mocTpoeHUs TaOJIUIBI HCTUHHOCTH IS
JAH® ynpomieHHbIM MeTo10M. [loHATHE 351eMeHTapHOK
JU3BIOHKINHU (3JIEMEHTApPHON CyMMBI), IOHATHE KOHBIOHK-
TuBHOU HOpMastbHOU (hopmbl (KHD). [TonsiTHE COBEpIIEHHOM
TU3BIOHKTHBHON HOpManbHOU hopmel (CAH®). [Tonsatue
KOHBIOHKTUBHOU HOpMasibHOU (hopmbl (CKH®D). ITonstue
MpearKaTa: TeOPETUKO-MHOKECTBEHHBIN U JIOTUYECKUN MO/~
xo/pl. O6s1acTh ONpeneaeHus U 00J1aCTh HCTUHHOCTH MIPEIN-
kara. Onepanuu Haja npenukaramu. KBantopsl. @opMyib
JOTHKH NpeauKaToB. CBOOOIHBIC M CBSI3aHHBIC ITEPEMEHHEIE.
Jlornueckwuii BeiBoA. Knaccudukanus ¢hpopmyn anredpsl mpe-
nukatoB. TaBTonorus anreOpsl npeaukaroB. [IpuBeaennas
dbopma a1 anredpsl npeankaToB. Mcuncnenue npeanKaToB.
Monenu ucuucnenus npenukaros. opmanuzanus npeio-
KEHHH ¢ TOMOUIBIO JIOTHKH MPEAUKATOB.
3 Koneunwvie cymmot u pe-
KyppeHmHuble COOmHouie-
Husn
3.1 | PexyppeHTHbIE COOTHO- PexyppenTtHbie cooTHomeHus. [Ipumepsl 3a1a4, TPUBOASIIINX
MICHAA K PEKYPPEHTHBIM COOTHOUIEHUAM. JIMHEHHBIE OJHOPOIHBIC
PEKYPPEHTHBIE COOTHOIIEHUS C MOCTOSTHHBIMHU KO3 (HUIIMEH-
Tamu. HeogHOpoaHOE JTUMHENHOE PEKypPPEHTHOE COOTHOIIIE-
Hue. CrocoObl peleHus] peKyppPEHTHBIX COOTHOIIICHHA.
3.2 | Hcuucnenue o olieHKa CrnocoOsl 3amucu KOHEYHbIX cyMmM. [IpeoOpa3oBaHus cymm.
KOHEYHBIX CyMM. BBese- Kparnble cymmsl. HekoTopeie MeTosibl cyMMupoBanus. Me-
HUC B AaCUMUTOTHYCCKIC | 165151 gaxoxkaeHust oneHok cymMM. CHUMBOMBI ~, 0, O. OCHOB-
METOMBI HbIE npaBuiia MCIOJIb30BaHUs ATUX CHUMBOJIOB.
ACUMNTOTUYECKHE PEIIECHUSI PEKYPPEHTHBIX COOTHOIIIEHHUH.
4 Komounamopuka
4.1 | OcHOBHBIE 3aKOHBI KOM- [IpuHuun Meroma MareMatuueckod MHAyKUWU. HexoTopbie
O6unaropuku. OCHOBHBIE Pa3HOBUAHOCTH (MOAM(UKAIMK) MeToJla MaTeMaTHYecKOi
dbopmynbl komOuHaTOpu- | HHAYKIHUK. [IpaBuio cymmel. [IpaBuno mpousBenenus. Me-
KU1 TOJ BKJTFOUCHUS W UCKITIOUEHUs. Pa3merenus, mepecTaHoBKH,
coueTanusi 0e3 MOBTOpeHUH U ¢ MoBTOpeHUsIMU. OCHOBHBIE
onpezeneHus ¥ BbIBOA popmyi.
4.2 | bunom HerotoHa. buno- ®opmyna bunoma Hetotona . bunomuansnslie ko3 dunmen-

MUalbHbIE KO3 PUIIHEeH-
Tol. [lonuHomuanbHas
dbopmyna. [lommHomMuab-
HbIe K03(hpULImeHTHI

Thl. OCHOBHBIE TOXKJECTBA C OMHOMHUANBHBIMU K03 puiinen-
tamu. Tpeyronapauk [lackans. Hexoropele npumeHenus 6u-
Homa Herotona. [Tonmmaomuaneras ¢popmyna. [lomnaomuans-
Hble Kod(punnenTsl. [Ipumenenne nonmHoMuanbsHOM op-
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HaumenoBanue paznena,

Coneprxkanue 3aHATUSA

BbI Ipadsl. JlepeBbs u Jie-
ca. Packpacka rpados

/Tl | TEeMbI TUCHUIUIMHBI
MYJIBI.

5 Teopus zpacghos

5.1 | Onpenenenus rpados. Hcropus teopun rpados. [Ipukimamnbie 3amaun: 3amaada o Keé-
OnemenThI rpadoB HUTCOEPICKUX MOCTAax; 3a/7ada 0 TPEX JoMax U TPEX KOJIOMI-

1ax; 3ajada o 4yeThlpéX Kpackax. OCHOBHOE OIpE/elICHUE.
CwmexHoctb. Juarpammel. Oprpadsl, nceBaorpadsl, MyJIbTU-
rpapel u runeprpadsl. Mzomopdusm rpados. I[loarpadsi.
BanentHocTh. MapuipyTsl, nenu, nukisl. CesizHOCTh. Pac-
CTOSIHHE MEXJIy BEpIIMHAMHU, SIpyChl U auameTp rpada. Dxc-
LEHTPUCUTET U LIEHTP.

5.2 | Bunsl rpadoB u onepanuu | Buasl rpadoB: TpUBHAIBHBIN, MMOTHBIA, KIUKA. [[Bya0IbHbBIE
Hax rpadamu. Criocodsl rpadsl. Hanpanennsie oprpadsr u cetu. Juarpammel. Mat-
3ajanHus rpados puIa cMexHOCTH. Marpuia uanuaeHnui. CIIMCKH CMEXHO-

ctu. MaccuB ayr. O6xozas! rpados.

5.3 | Onepanuu Hag rpadamu. | OCHOBHBIC ONepanuy Hal rpadaMu: yaaieHue BEpIIHbI, 10-
KoMmoHeHTSI CBA3HOCTH OaBjieHUE BEpIIMHBI, yaajieHue pedpa, mobasienue pedpa,
rpagos nononHeHue rpada, oObenuHeHue rpadoB, MepecedeHHe

rpacdos, coenunenue rpados. O0bearHEeHHE TPaPoB U KOM-
MOHEHTHI CBSI3HOCTU. TOYKM COUJICHEHHS, MOCTHI U OJIOKH.
Bepmmnnas u péoepHas cBsi3HocTh. OlieHKa uncia péoep ue-
€3 YMCII0 BEPUINH U YUCIIO KOMIIOHEHT CBS3HOCTH.

5.4 | DilylepoBBI M TaMWJIBTOHO- | DWIEpOBBl UKIBL. DilepoBel Tpadbl. DiepoBocTh rpada.

Kpurepnii sisiepoBocTd. AJNTOpUTM IOCTPOEHUS 3HIIepOBa
LUKJa B 3ijaepoBoM rpade. 'aMuIbTOHOBBI LIMKIBL. ["amMuIIb-
ToHOB Tpad. 3anaua Kommusosképa. CBOOO/IHBIE JEpEBBS.
OcHoBHblIE cBoONicTBa aepeBbeB. LleHTp nepeBa. OpueHTupo-
BAaHHBIC JIEPEBbs. Y TIOPsAIOUYCHHBIE IepeBbsa. buHapHbIe nepe-
Bbsl. BBIDOBHEHHBIE W TIOJHBIE JEPEBbA. XPOMATHYECKOE
4yiCclI0. XpOMaTHYECKOe YHUCIO rpada M €ro JAONOJHEHUS.
Tounslii anroput™m packpamuBanus. [IpuGnuxEHHBIA anro-
PUTM IIOCJIEN0BATEIBHOIO pacKpamuBaHus. Teopema o nsATH
KpackKax.

HpOMe)KYTO‘IHa}I aTTCCTalud - 3auyem

4 Tlopsinok OLIEHMBAHMS YCIIEBAEMOCTH U C()OPMHPOBAHHOCTH KOMIIe-

TeHUH 00y4Yarolerocsi B TeKylei U NpoOMeKyTOYHOM aTTeCTAlMH.

I[JIH MOJI0KUTEIbHOM OIICHKM I10 pE3yJibTaTaM OCBOCHUA NUCLHUIIIINHBI O6y—

YaronieMycsi HeOOXOMMO BBITIOJTHUTH BCE YCTAHOBJICHHBIE BUJIbI Y4eOHOI paOOTHI.

Ornenka pe3ysbTaToB paboThl oOydJaromierocss B 6amnax (1Mo BHaM) MpUBECHA B

tabmurte 7.
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Tabmuma 7 - bammeHO-peUTUHTOBAS OTICHKA PE3YJIHTATOB Y4eOHOH pabOThI 00yUa-

toruxcs 1mo sugam (bPC)

VYyebnas pado- [Cymma |Bugsl u pesynbptaThl |OlICHKA B aTTECTAIlUN banbt
Ta (BU/IbI) 06amioB |yueOHOI pabOoThI
8 cemectp
Tekymas 80 JlexkimoHHEBIE 3aHA- |2 0aJu1a - mocemenue 1 aeknuonuo- |0 — 12
yueOHast pabo- TUS (KOHCTIEKT) ro 3aHATHUS
Ta B CEMECTpe (6 3aHsATHIN)
(ITocemenue [TpakTnueckue 3ans- |1 6aan - noceuienue 1 npakruue- |0 - 43
3aHATUHN IO TUA (OTYET O BBINOJ- |CKOT'O 3aHATUS
pacIuCaHuIO U HEHUM NPAKTUYECKOH |2 Dasia — nocemienue 1 3avstus u
BBITIOJTHEHHE pabothl) (12 3aHs-  |CylIECTBEHHBIH BKJIAJ] HA 3aHITHH B
3a/1aHui) THUSA). paboTy Bcell Ipymnibl
Kountponbusie pabo- (3a onny KP:
ThI (5 pabor) ot 0 10 2 6as10B (BeIONIHEHO Me- |0 - 25

Hee 51% 3agaHuin)

3 6aaaa (BemosHEHO 51-67% 3ana-

HUM)

4 6asa (BemotHEHO 68 - 84% 3a-

JTAHU )

5 6aanoB (BemonHEHO 85 - 100%

3aJIaHH )
HToro no Tekyueit padore B cemectpe (41 6a/1 — MOPOroBoe 3HAYCHUE) 0-80
[IpomexyTou- (20 VYcTHblit onpoc 10 6amnoB (moporopoe 3Hauenue) |10-20
Has aTTecTalus 20 6an710B (MaKCUMaJIbHOE 3HAUE-
(3auer) HUE)
HToro mo npoMe:KyTo4Hoi aTrecTanmuu (3a4ery) 10-20

CymmapHasi oneHnka no aucuuniaude: CymMma 0aijioB TeKyIIed U MpoOMeXKyTOUHOM aTTecTaliuu
51 - 100 6ass10B

5 MarepuaJIbHO-TEXHUYECKOE, IPOrPaAaMMHOEe U Y4eOHO-MeToAn4ecKoe
o0ecrnevyeHne TUCHUIINHBI

5.1 YueOHnas ureparypa

OcHoBHas yyeOHas1 aMTeparypa

1. baBpun, U. W. [IuckpeTHas mMareMaThka. YUYeOHUK W 3aJa9HUK : JUJIS TIPH-

N3parensctBo FOpaiit,

anexktponubit // DBC HOpaiit [caiit]. — URL: https://biblio-

kiagHoro Oakamapuara / U. W. baBpun. — Mocksa :

2019. — 193 c¢. — (bakanasp. IIpuxknagnoit kypc). — ISBN 978-5-534-07065-1.
— Texkcr

online.ru/bcode/432994.

JlonoJiIHUTe IbHASA yueOHasl JTuTepaTypa
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1. Acees I'. I'. luckpernas matematuka [Tekct] : yaueOHOE mocoOue AJis By30B
/ T.T. AceeB, O. M. Abpamos, /. 3. Cutaukos. - PoctoB-Ha-/lony [u mp.] : De-
HUKC [u 11p.], 2003. - 143 c. (35 7k3.)
2. Tummna B. B. JluckpeTHas Marematuka B npumepax u 3amadax [Tekcr] :
ydeOHoe nocooue ais By3oB / B. B. Tumun. - Cankr-IlerepOypr : BXB-IletepOypr,
2008. - 337 c. (15 3k3.)

5.2 MaTepHaﬂbHO-TeXHH‘IeCKOC H IMporpaMmmHoc¢ o0ecrneueHue ANCHUIIINHBI

Y4eOHble 3aHATHA MO JUCIHUIUIMHE TPOBOAATCA B yueOHbIX aynutopusix HOU

KemI'V:
Huckpernas|207 YuebHast ayauTOpHs AJis MPOBEACHUS 3aHATHI JieKunoH-|654027, Kemepos-
MaTeMaTvKa | HOTO THUIIA, 3aHSITHH CEMHHApCKOro (MPaKkTUYeCKOro) THUMA,|cKas  o0nacTh -

JUISL TPYTIIIOBBIX M WHAMBUYaJIbHBIX KOHCYJIBTAIU, TEKYIIETO
KOHTPOJISL I TPOMEKYTOYHOM aTTeCTAIUH.
CrneuunanusupoBanHas (yueOHas) MeOelb: 10CKa MeJ-MapKep,
CTOJIBI, CTYJIbS

OOopynoBaHue Ui MPE3CHTAUU y4eOHOTr0 Marepuana: KOM-
IBIOTEP C MOHHUTOPOM, IMPOEKTOp, JKpaH, aKyCTHUYECKas CH-
crema

Hcnonp3dyemoe mnporpamMmmHoe obecriedenune: MS Windows
(Microsoft Imagine Premium 3 year mo cyOmuIeH3MOHHOMY
norosopy Ne 1212/KMP ot 12.12.2018 r. no 12.12.2021 r.),
LibreOffice (cBobomHo pacmpoctpansemoe [10), antuBHpyc-
Hoe IIO ESET Endpoint Security, nuuenzus NeEAV-
0267348511 mo 30.12.2022 r.; Mozilla Firefox (cBoOOmHO
pacmpoctpansiemoe [10), Google Chrome (cBoGoaHO pacripo-
ctpansiemoe [10), Opera (cBoboano pacmpoctpansemoe [10),
Foxit Reader (cBo6oano pacripoctpansemoe [10), WinDjView
(cBoGomHO pacnpoctpansemoe [10), Aungexc.bpaysep (oteue-
CTBEHHOE CBOOOIHO pacnpocTpansemoe [10).

WuTepHer ¢ obecnieuenuem gocryna B SUOC

Kysbacc, r. Hogo-
KY3HEIIK, MP-KT
[Tnonepckuii, a.13,
oM. 2

5.3 CoBpemeHHbIe podecCHOHAJIbHBIE 0a3bl JAHHBIX U HHGOPMAITUOHHBbIE

CIIpaBOYHBIC CUCTEMDbI.

IHepeuens CIIB/l u UCC no aucuumninHe

1. Ob6mepoccuiickuii MaTeMaTHdecKuid moprtan (MHpopMalMOHHAas CHUCTEMA) -
http://www.mathnet.ru/
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2. UndopmanmonHnas cucreMa « ETMHOE OKHO TOCTYIa K 00pa30oBaTEIbHBIM pe-
cypcam» - http:// www.window.edu.ru.

6 Unblie cBeaeHus U (MJIKH) MATEPHUAJIBI.

6.1. IIpumepHble TeMbl NUCHMEHHbIX Y4€OHBIX padoT

Konrpoabnasi padora Ne 1
Teopus mnoscecme u OmHouieHu
Bapuant (o0Opas3err)

1. Jaub MHOXecTBa A = {1,2,3,4,5,6} uB=1{4,5,6,7,8,9,10}.
Haittu ALCB, ALOB, A\ B, B\ 4, AAB .
2. HaliTu MHO»XECTBO BCEX MOJIMHOXKECTB MHOkecTBa 4 = {1, 2, 3}.
3. Jns nanubix MHOXKECTB A = [2, 8] u B = (5, 9) HaliTu
ACOB ,ACOB, A\ B, B\ A, AAB . 1300pa3uTh Bce MHOXKECTBA.
4. C noMouipro nuarpaMm Jusiepa-BeHnHa npoBEpUTh, PABHBI JIM MHOKECTBA
ACOB OC)u (A0OB)OC.
5. IlycTh yHHBEpCATbHBIM MHOMXECTBOM SIBISIETCSI MHOKECTBO TOUEK IMIIOCKOCTH.
TpeOyeTcst n300pa3uTh MHOKECTBA:
A={(x,y)/x+y<l,x,yeR} 22 ,B={(x,y)/x+(y-1)<1l,x,yeR} 22,
AOOB, AUOB, AOOB, (A\B)U(B\A) .
6. [Iycth nmeeTcs yHuBEpCaIbHOE MHOKECTBO U . bHapHOE OTHOLIEHUE P 3a0aHO
cneayrommum obpazom: p = {(4,B) / A =B, A,B cU}. Kakumu cBoiicTBamu o0Jj1aja-
€T JaHHOe OMHapHOE OTHOIIEHUE? SIBNIeTCS U JAaHHOE OTHOIIIEHNE OTHOIIIEHUEM
SKBUBAJICHTHOCTH, OTHOIIEHUEM MOPsIKa?

Konrpoabnas padora Ne 2
Dniemenmopl Mamemamuyeckoul 102uKu
Bapuant (oOpaserr)
1. Haiitu uctuHHOCTHOE 3HaUYeHUE (POPMYIL:
a) (5 <10) MJIA ( 4 - npocToe yucio)
0) (10015 ) 1 (4 — HeyeTHOE YHCIIO)
B) ECJIA ( 2 — npoctoe yucino), TO ( 2(13)
r) (2=3) TOTIA U TOJIBKO TOT' 1A, KOT'JTIA (1<10)
2. TloctpouTh TaOMUIy HCTUHHOCTH COCTABHOTO BBICKA3bIBAHUS
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F=((A4B) vO) A (4—0)

3. Cnenyromue BbICKa3bIBaHUSI MOTYT ObITh HHTEPIPETUPOBAHBI KAK COCTABHBIE.
VYka3aTh 2J1eMEHTapHbIE BBICKA3bIBAHUS UX COCTABIIAIONINE, HAMUCATH (POPMYJIBI
JaHHBIX BBICKA3BIBAHUN U TIOCTPOUTH TAOJIHUIIBI UICTUHHOCTH. Y Ka3aTh, KAKUe U3
BBICKA3bIBAaHUI pAaBHOCHJIBHBI.

1) F': A HEBepHO clenall pacueT WK eciid B pen 3aady npaBuibHO, To U C
cemnan 3To 6e3 OInOOK.

2) F': Ecnin A npaBWiIbHO pelIviI 3a/1a4y, To JIn0o B ommbdcs, mubo C cuenan ee
BEPHO.

3) F': JInbo A HeBepHO pemni 3aaauy, 1100 B pemuns ee BEpHO B TOM U TOJIBKO B
TOM ciyyae, eciu C pemmi ee BEpHO.

4. Yka3aTb MHOXXECTBO HaOOPOB, yIOBJIETBOPSIOUINX YPABHEHHUIO:

F=((AA B)y>(B AO)v Av BvC=JI

5. N300pa3uTh MHOKECTBA UCTUHHOCTH MPEJUKATOB

a) P(x) : x+3=4,xeR

0) O(x,y): 2x+3y>5,x,yeR

B) E(x,y):022x+y>,x,yeR

r)H(x,y,z):x+y<z22,x,y,zeR

KonTpoJsbHas padora Ne 3
Koneunvie cymmot u pekyppenmmsle COOmMHOUIEHUS
BapuanT (oOpazen)

1. Pemuth pekyppeHTHOE YpaBHEHHE.

1) a,,=5a,,-6a,a =13,a,=29; 2) a,,=4a, —4a,a =10,a,=24;
2. Haiitu cymmy, ucnonb3sys MeTos npuseenus S, = Yu_o(—1)*(2k + 3).
3. Wcnonb3yst METOZ CYMMHPYIOIIIETO MHOKHUTENS, PEIIUTh PEKYPPEHTHOE COOT-
Howenne D, = 3D,_; + 2,05 =0 (n = 1).
4. Haiitu mpon3BOASIIYI0 (DYHKITHIO CIISTYIONICH IMOCIeI0BaTeIbHOCTH
{3(n —4) + 52},
5. Haiitu oOuuit uieH a, mocine0BaTeIbHOCTH, JJIsl KOTOpOoH (PyHKITHUS f,(X) sSBIIS-

ercs npoussoasmei f,(x) = fox e~ tdt.

Konrpoabnas padora Ne 4
Komobunamopuxa
BapuanTt (oOpa3en)
1. B otnene Hay4yHO-MCCIEA0BATEIBLCKOTO HMHCTUTYTa PAOOTAOT HECKOJBKO Yelo-
BEK, IPUYEM KaXKJIbIH U3 HUX 3HACT XOT ObI OWH HHOCTPAHHBIH S3BIK, 6 YEJIOBEK
3HAIOT aHTJIMHACKUM SI3bIK, 6 — HEMEIKHM, 7 — PpaHIly3cKui, 4 3HAIOT aHTJIUACKUI
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U HEMELKUi, 3 — HeMEeIKUN U (PpaHIly3CKuid, 2 — GpaHIly3CKHl U aHTTUICKUH, 1
YEJIOBEK 3HAET BCE TPH 3bIKka. CKOJIBKO YeloBEK padboTaroT B oTAese? CKONbKO U3
HUX 3HAIOT TOJIBKO aHTITUUCKHUN A3bIK? CKOJIBKO 3HAIOT TOJIBKO OAWH SI3bIK?

2. Pemmts ypaBHeHue C:+2C.  =7(x—1);

x+1

3. Homep aBTOMOOMIBHOTO MpHIIETIa COCTOUT U3 IBYX OYKB M 4eThIpeX Iudp.
CKOJIBKO pa3IuIHBIX HOMEPOB MOXKHO COCTaBUTh, MCTIONB3ys 30 OykB u 10 mudp?
4. CKOJBKO “CJIOB” MOYHO TOJYYHUTh, TIEpECTaBIIsisi OYKBHI CI0Ba “‘mapabosa”?

B knacce obyuarorcs 42 yuenuka. M3 HuX 16 y4yacTBYIOT B CEKITUH T10 JIETKOM aT-
aeTuke, 24- B GyTO0NIpHOM cekinu, 15 — B maxmaTHo# cekiuu, 11 — u B cekiuu
IO JIETKOM aTJIeTUKE U B PyTOOIBHOMU, 8 — U B JIETKOATIETUYECKOM, U B IIaXMaT-
HOM, 12 — u B (hyTOOIBHOI U B 1IaXMaTHOM, a 6 — BO Bcex Tpex cekuusx. Octanb-
HBIE IIKOJIBHUKH YBJICKAIOTCA TOIBKO TypU3MOM. CKOJIBKO IIKOJIHLHUKOB SIBIISTFOTCS
TypucTtamu?

5. Ilpu KakoM 3HaYEHHUHU X YETBEPTOE CIAraéMoe pa3iokKeHUs (\/F + %/F)W B 20
pa3 OoJiblue m, eciii OMHOMHUANIBHBIA KOA()(PUIIMEHT YETBEPTOTO CIAra€MOro OTHO-
CUTCSl K ONHOMHUAIBHOMY KO3 (DUIIMEHTY BTOPOIo ciaraeMoro kak 5:1?

6. PackpbITh CKOOKH B BRIPOKECHHHU (x+ y+z) .

Kontpoabnasi padora Ne 5
Teopusa zpaghos
Bapuanr (oOpas3err)
1. 3apars rpad MHOXKECTBaAMU BEPIIMH U pedep, MaTpUIlaMU MHIUACHTHOCTH,
CMEXHOCTH, CTIMCKOM pedep. Halitu ctenenu BepuvH rpada.

Dy §
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3. Onpenenuts, SABISAETCS JIU Clenytomas 9actb H, rpada G moarpadom, cyrpa-
dom, mokpeiBaromuM cyrpadom. Haiitu H. (i =1,10).
V(H))={a.b,e, [}, E(H,)=11,3,4,6};

k = m
[ — TN
i S o
| 20 i =
Ig— P8
15 1
e e | =
& I| - =il B 14 h
e M —-~,
) ; \
1 5 & g | | 1 | =5
| | |
| " 1 ; bt o 5
-— — - -
a h d

G

4. Uwmeer nu rpad siinepo nuki (1emnb)? KakoBel paccTOSTHUS MEXIAY BepIIUHA-
mu? Kakue BepiuHbl SBIsAIOTCA LIeHTpaMu? Halitu paguyc rpada.

Bapsanr 1 BapianT 2 Bapuakr 3
L — —,
N7 il M
i T I Y | | |
L * t\{ ¥ / L \/
SEF I Eme e
| N S— SE— |I i ‘_f 23
VA |
W/
W Lo ‘J
BapnadT 5

5. CKoJIbKO BEPIIIMH MaKCUMAJIBHOTO TUIa uMeeTcs B rpade? KakoBo nukioMaru-
yeckoe unciio rpada? KakoBo xpoMatuueckoe 4uciio rpada’?

Fuspsany | Bepmanr 2 Plapmai §
- . = -d
]
+  a * - - - - -, »
* -—n . -
T PR R . @
- . r o
—t— — e T . .

| [\ |
o

6. C MOMOIIIbI0 MAaTPHUIIbI CMEKHOCTH HAWTHU KOMIIOHEHTHI CUJIBHOM CBSI3HOCTH Op-

rpada
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aa

7. Hailtu inepoBy LiEb.
1 2

6 7

8. HaliTu MUHUMAaIbHOE OCTaBHOE JIEPEBO

1 2 2 g 3
I 6
5
4
5 71 ¥ o
g 2
& 7 a3

9. Haiitu MUHUMAIIBHBIN MYTh B Harpy>keHHOM Tpade 1o metony Dopaa-
bennMana u3 BepIIMHbBI B BEPIIUHY 1.

6.2. IlpumepHbIe BONPOCHI M 3alaHus / 3a1a4H [IJIsl IPOMEKYTOYHOM aT-
TeCTALMHU

Tabnuma 8 — [IpumepHbIe TEOpETUUECKIE BOMPOCH U MTPAKTUUYECKUE 3a/1a91 K K-

3aMEHY
Pa3nenbr u te- | [IpuMepHbIe TeopeTHye- [IpuMepHBIe IPpaKTHYECKUE 3aa41
MBI CKH€ BOIIPOCHI
8 cemectp

1. Teopusa muodcecme u OmHouIeHul
1.1 MHuoxe- 1. Tlonarune wmHOxecTBa. | 1. IlycTh yHHBEpCaTbHOE MHOXKECTBO U —
ctBa. CriocoOb! | OCHOBHBIE ONPENIENECHUSA. | MHOXECTBO BCEX CTYJIEHTOB; 4 — MHOXECTBO
3aJaHusg 2. CrocoOsl 3amaHus: Ie- | BCex

PEUMCICHUE  DJIEMEHTOB, | CTyAEeHTOB crapuie 20 jeT; B — MHOXKECTBO
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XapaKTEPUCTHUECKOE
CBOICTBO. Koneunrie
MHOECTBA.

CTYZCHTOB oOyyaronuxcs Ha 3, 4 u 5 Kypcax;
C — MHOXECTBO CTYJICHTOB IOPUINYECKOTO
dakynpTeTa.

KakoB comep:kaTesIbHbIA CMBICI KaX10T0 U3
CJIETyIOIIMX MHOKECTB!

a) AUOB JC;06)A0B UC);B)B\C ;1) C\
B.

2. 3amano OMHAPHOE OTHOIIEHHUE

p= {(aa—b) =b?%ab € N}

Kakumu cBoiicTBamu 001aiaeT JaHHOE OMHAPHOE

oTHoIIeHue? SIBISETCS JIM OHO OTHOIIICHHEM SKBH-
BAJICHTHOCTH, OTHOIICHHUECM nopﬂzma?

1.2 Oneparuu
HaJl MHOYXeE-
CTBaMU

3. OcHOBHbBIE oOmEpanuu
HaJ MHOXXECTBaMM: OO0b-
€IMHEHHE, IIepeceyeHue,
JIOTIOJTHEHUE, Pa3HOCTbD.

4. JlekapToBO Ipou3BEE-
Hue. [lekaproBa CTEIEHb.
Jnarpammsbl Diinepa-
Benna.

1. Janbsl mHOXKecTBa A = {1,2,3,4,5,6} u B
=1{4,5,6,7,8,9,10}.
Haiitn AODOB, AUOB, A\ B, B\ A, AAB .

2. Cpean 100 geraneit mpouuin o6paboTKy Ha
NepBOM cTaHKe 42 mTyKu, Ha BTOpoM — 30
HITYK, & Ha TpeTheM — 28. MpUYeM Ha IIEPBOM
¥ BTOPOM CcTaHKax oOpaboTaHo 5 neraneii, Ha
MepBoM U TpeTheM — 10 neraneid, Ha BTOpOM U
TpPEeThbeM — 8 JeTajeii, Ha BCeX TPEX CTaHKaX
obpaborano 3 mperanu. CKoJIbKO JeTajieii 00-
paboTaHO TOJIBKO HA TIEPBOM CTAHKE U CKOJIb-
KO JieTajeil He 00paboTaHO HU Ha OJHOM U3
CTaHKOB?

1.3 bunapusle
OTHOILIEHHS.
Omneparuu Haj
OMHAPHBIMU
OTHOTICHHSIMH.

5. buHapHble OTHOUIEHUSA
U UX CBOWCTBA.

6. DOKBHBWICHTHOCTH U
pa3OueHusT  MHOXKECTBa,
(daxkTop-mMHOKecTBO. OT-
HOIIEHUS TOpsIKA.

1. IlycTe nMeeTcs yHUBEpCaIbHOE MHOKECTBO
U . buHapHO€ OTHOLIEHUE P 3aaHO CIEAYIO-
M obpazoMm: p = {(4,B) / A =B, A,B cU}.
Kakumu coiicTBamu 001aaeT 1aHHOe OU-
HapHOe OoTHOIeHHe? SIBseTcs 1M JaHHOE OT-
HOIIICHHE OTHOIIICHHEM SKBUBAJIECHTHOCTH, OT-
HOIIIEHUEM TOopsiiKa?

2. Ha mHOXecTBe R OMHApHOE OTHOIIICHUE

p 33/1aHO cleayrmuM odpa3om: p = {(x, y) /
(x—y)€0, x, yeR}. JlokaxuTe, 4TO p — OT-
HOIIICHHE YKBUBAICHTHOCTH.

2. Dnemenmol m

amemamuyiecKkoul 102UKU

2.1 Brickasbl-

BaHusA. OCHOB-
HbIE Ollepanuu
HaJ BLICKA3bI-

BaHUSMU.

7. TloHsiTMe BBICKAa3hLIBa-
Husg. OCHOBHBIE JIOTHYeE-
CKHME OIllepalud Haja BbI-
CKa3bIBAaHUSIMA (mu3B-
FOHKIUS (;oruyeckoe
CIIOKEHUE), KOHBIOHKITUS
(Jloruueckoe yMHOXKEHHE),
MMITIAKALUS, SKBUBaJICH-
U1, OTPHUIIAHKE).

8. [lonsTue dopmyisl Jo-
rukn. Tabnuia HCTHHHO-

1. Toctpouth TabIMIy MCTHHHOCTH COCTABHOTO
BbIcKa3biBaHuA F = ((A < B) V() A (A - E)

2. Crneyiomme BHICKA3bIBAHUS MOTYT ObITh HH-
TEPIPETUPOBAHBI KaK COCTaBHbIC. YKa3aTh dJie-
MeHTapHBIe BBICKAa3bIBaAHHUS HWX COCTaBJIAIOIIHNC,
HaIInuCaThb q)OpMyJ'H)I JAaHHBIX BBICKa?;BIBaHPIﬁ " I10-
CTPOWTH TaOJHIBI HCTUHHOCTH. YKa3aTh, KaKKe U3
BBICKa3bIBAHHUI PABHOCHIIBHBI.

F1 : A neBepHO caenan pacuer wiam eciau B pemmn
3amady mpaBmiabHO, To 1 C caenan 3to 6e3 ormm-
OOK.
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CTU U METOAuKa €€ II0-
cTpoeHus. TO0XAECTBEHHO

F> : Ecin A nipaBuiIbHO pelnui 3aaa4y, To iubo B
omuobcs, mubo C caenan ee BEpHO.

WCTUHHbBIC bopmyisl, | F3 : Jlu6o A HeBepHO pemm 3axady, 160 B pe-
TOKIECTBEHHO  JIOJKHBIE | IIHJI €€ BEPHO B TOM H TOJBKO B TOM CIIy4ae, eCIIH
bopmyIbL. C pewumi ee BEpHO.

2.2. OCHOBHBIE
PaBHOCHUIILHO-
CTH U 3aKOHBI
anreOpbl JIOTHU-
KU

9. PaBHOCWIBHBIE (hOpMY-
JIbl. 3aKOHBI JIOTHKHU.

10. MeToauka ynpoueHus
(dbopMya JIOTUKH C TIOMO-
IIbI0 PaBHOCUJIBHBIX TIpe-
o0pa3oBaHMIA.

1. [TpoBepuTh PaBHOCHIIBHOCTB IBYX (hopMyT
FF=(A->B)->(C->A)u

F,=(B-A4)- (4-0).

2. Ipu cocTaBICHUH PaCIHCAHUS YPOKOB yUHUTEIIS

MPOCHIIH, 9TOOBI YPOKH TMPOXOIUIIH B CIETYIOIIEM

MOpSIZIKE:

- FCOMETpPUA NMEPBLIM WIN TPETHbUM YPOKOM;

- reorpadus — mepBBIM MM BTOPBIM YPOKOM;

- PYCCKH SI3bIK — BTOPHIM HJIH TPETHUM YPOKOM.

MO>KHO I COCTaBHUTh PACIMCaHHUE TaKUM 00pa-

30M, 9TOOBI yJIOBICTBOPUTH MPOCHOBI BCEX YUHTE-
JIEH.

2.3 Hopmaiib-
HbIE ()OPMBI.

11. Ilonsitue snemeHTap-
HOM KOHBIOHKIMH (3JIe-
MEHTapHOTO  IPOU3BEAE-
HUS); TIOHSATHE IU3IBIOHK-
TUBHOU HOPMaJIbHOMN
dbopmer (JIHD). Metonu-
Ka TOCTPOCHHS TaOIUIIbI
ucTuHHOocTH g JIH®D
YIPOILIEHHBIM METOJIOM.
12. Tlonstue sneMeHTap-
HOW JU3BIOHKIMH  (dJIe-
MEHTapHON CyMMBI), TO-
HATHE  KOHBIOHKTUBHOMU
HOpMaJIbHOM dbopMbI
(KHD).

13. TlonsiTe coBepllEeH-
HOM TM3BIOHKTUBHOM
HOpMaJIbHOM dbopMbI
(CAH®). Tlonstne KOHDB-
IOHKTUBHOW HOPMaJIbHOU

1. IToctpouts KH® mist popmyier

(x> y)A(y - X).

2. Ilpusectu k coBepmiennor JJTH® (CAHD):
x - (y - 2).

3. [Ipusectu k coBepuieHHo KH® (CKHD):
XAYA(x—>y).

¢dopmbl (CKHD).
2.4 Ilpenuka- 14. Tlonstue npeaukara: | 1. Cpeau cienyromux IpeaaoKeHU yka3aTh
Tbl. KBaHTOpBI | TEOpETHKO- IIpeANKaThl. J[7s HalIEHHBIX TPEANKATOB 3a-
MHOXXECTBEHHBI M JIOTH- | IMHCATh, €CJIM 3TO BO3MOXKHO, UX MHOXKECTBA
yeckuid nmoaxonpl. (O0- | HCTUHHOCTH:

JacTh OMpENeNeHUus U 00-
JIACTh UCTUHHOCTHU TIPEIIH-
kata. Onepanuu Haja mpe-
nukatamMu. KBaHTOpBI.

15. ®opmynbl  JIOTHKHU
npeankaroB. CBOOOTHBIC
U CBSI3aHHBIE TEPEMEH-
HEBle. Jlornyeckuil BBIBOJI.
Knaccudukanus dopmyn
anreOpel MPeIUKATOB.

a)x-2=3,x ER,

6) mpu x = | BBITIOJNHAETCS PABEHCTBO X° = 5,
B)x’—4x+4=0,x ER.

2. Iycrts npepukarsl P(x, y) , Q(x, y) , 3ananst
Ha MHOXKecTBe M = M; xM> < R’ . U306pasurts ¢
MOMOILBIO TuarpaMm Ditnepa-BeHHa MHOXKeCTBa
WMCTUHHOCTH CJICIYIOIIUX IPEIUKATOB:

a) P(x) AQ(x) ;
6) P(x) vO(x) .

3. BolsicHUTE, PaBHOCUJIBHBI JI1 HA MHOXKECTBaX R,
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16. TaBtonorus anreOpbl
npenukatoB. [lpuBenen-
Has Gopma mns anreOpbl
npenukaTtoB. Vcuucnenue
npeaukaros. Monenu wuc-
YUCIECHUS  IPEIUKATOB.
QopManuzanus  Ipeuso-
KEHUH C MOMOUIbIO JIOTH-
KU IIPEMKATOB.

0O, Z, N cnenyoomue npeauKarsl:
P(x):Vx—2-Vx+2=0wu

Q(x):\/x%2—-4=0.

3. Koneunsie cymmul u peKyppeHmmusle cOOmMHOUEHUSA

3.1 Pexyp-
PEHTHBIE COOT-
HOIIICHUS

17. PekyppeHTHBIE COOT-
HomeHus. Ilpumepsl 3a-
a4, TPUBOIAINIMX K pe-
KYPPEHTHBIM ~ COOTHOIIIE-
HUSM.

18. JIuHeliHble OIHOPOJ-
HBIE PEKYPPEHTHBIE COOT-
HOILIEHUS C MOCTOSHHBIMU
KO3 PHUIHEHTAMH.

19. HeoanopoaHoe Inu-
HEIHOE PEKYPPEHTHOE
cootHomenue. CrocoObl
pelieHusT PEKypPPEeHTHBIX
COOTHOIIICHUH.

1. Pemuth pekyppeHTHOE ypaBHEHHUE.
a,,=5a,,—6a, a =13,a, =29,

2. Haiitu oGriee perieHne 0THOPOIHOTO JIHU-

HEHHOTO PEKYPPEHTHOT'O COOTHOIICHUS

An+kTP1*antk-11...+pk-an=0 B ciIydae MpoCThIX

KOpHE# A1, Ak XapaKTepHCTHYECKOTO MHO-

rounena Pa(x)=x*+p1-x*+.. . +pk

3. Haiitu nmocnenoBaTenbHOCTh {an}, YIOBIIE-

TBOPSIIOILYIO PEKYPPEHTHOMY COOTHOILIEHUIO

an+2-5ap+1+6a,=5".

3.2 Ucumuce-
HHE O OLICHKA

20. Crioco0Obl 3aImcu Ko-
HeuHbIX cymMm. [IpeoOpa-

s n n—k ;
1. Haiitn kpatHyro cymmy Yy—o Xj=o (k — J).
2. Haiitn oOmmii 4jeH MOCIeI0BaTeIbHOCTH

KOHEUYHBIX 3oBanus cymm. Kparueie | ;- JUISL KOTOPOH (PyHKLHS f4(x) SIBISETCS IIPO-
CyMM CYMMBIL. W3BOIAIICH

21. HekoTopble METOIBI fa(x) = arctgx.

CyMMHUpOBaHUs. MeToabl

HaXOXKIECHUA OLIEHOK

CyMM.

.3.3 Beenenue
B aCHUMIITOTH-
YeCKHEe METO-

JIBI

22. CumBousl ~, 0, O. Oc-
HOBHBIE TpaBUjIa UCIOJb-
30BaHMS DTUX CUMBOJIOB.
23. AcHuMITOTHYECKHE
pelieHusT PEKypPPEeHTHBIX
COOTHOIIICHHU.

1. Mcrions3yst METOJI CYMMMPYIOIIETO MHOXKH-
TeJsl, PEIIUTh PEKYPPEHTHOE COOTHOIIEHHE
D,=3D,_1+2,Dy =0(n=1).

2. Haiitu cymMMmy, HCNONb3Yysl METOJ IpHUBEIE-
aus S, = Yr_o(—1*(2k + 3)

4. Komounamopuxa

4.1 OcHOBHBIC
3aKOHBI KOM-
OMHATOPUKH

24. IlpuHuun meroja Ma-
TEMaTUYEeCKOH WHIYKIIHH.
HexoTtopsle pa3HOBUIHO-
cti  (MoAM(UKAIIUU) Me-

TOHA MaTeMaTHYECKOU
WHTyKLIHH.
25. IlpaBuno  cyMMBI.

[IpaBuno mnpousBeneHus.
MeTtoa BKIIOUEHHS U HC-
KITFOUYCHUS.

1. B oTaene Hay4HO-HCCIIEIOBATENBCKOTO UH-
CTUTYTa pabOTaIOT HECKOIBKO YEIOBEK, MIPH-
YeM KaKIbIH U3 HUX 3HAET XOTS OBl OAUH HHO-
CTpaHHBIN SI3bIK, 6 YETOBEK 3HAIOT aHTJIUM-
CKUH 5I3BIK, 6 — HeMelKuil, 7 — GppaHIly3CKui,
4 3HAIOT aHTJIMHCKUHA M HEMELIKUH, 3 — HEMEII-
KMl 1 GpaHily3cKkuii, 2 — ppaHIly3CKHil U aH-
TJIMACKUH, | YeIoBeK 3HAET BCE TPU S3bIKA.
CKoJIbKO YeoBeK paboTaroT B oTene?
CKOIIBKO M3 HHUX 3HAIOT TOJBKO aHTIMHACKUN
s136IK? CKOIBKO 3HAIOT TOJIBKO OJUH SI3BIK?

2. CKOJIBKO YHCell CPeAU MEePBOU THICSUU
HATypaJbHBIX YHCET HE JICNATCS HA Ha 2, HI
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Ha 3, HM HA 5, HK HA 77

4.2 OCHOBHBIE

26. Pasmemenus, nepe-

1. Pemuts ypaBHEHHUE.

hopMyIIBI CTAaHOBKH, coYeTaHuUs 0e3 4 eop - 30 p.

KOMOWHATOPH- | MOBTOPEHUIA. el g T

K1 27. Pasmemienus, mepe- | ) Homep aBTOMOOMIBLHOTO TIpHUIIENa COCTOUT
CTaHOBKH, COYCTaHHA  C | y3 npyx OykB u 4eTbipex nudp. CKoiabpKo pas-
IOBTOPCHUAMMU. JIMYHBIX HOMEPOB MOXHO COCTaBUTh, UCIIOJb-

3ys 30 6ykB u 10 udp?

4.3 bunom 28. ®opmyna bunoma 1)®

Hetorona. bu- | Hetotona . bunomuans- 1. B OMHOMHAIIBHOM Pa3JIoKCHUH (X3 + —3j

HOMUAJIbHBIC HbIe KOO (DUIIUEHTHI. . ic

xodbdummen- | 29. Tpeyromphux [lacka- | HAHTH WICH PasToKEHNs, HE COACPKAIIHH X.

T ns. TIpHMeHeRHs GuHOMA 2. Jlokasars, 4TO BBIPA)KCHUE
HbIOTOHA. 2"?.3" +5n—4 nenutcs Ha 25.

4.4 ITonuHo- 30. [TonunomuaneHas | 1. PackpelTb  CKOOKM B BBIPaKEHUU

MUaJIbHAS ¢dopmyna. IlomuHOMUab- (x +y+ 2)5

(bopmyna. Io- | Hble KOIPHUIHMEHTEL 2. Haiitu k05Q(pUIHEnT Ipu x° B PasioKeHUN

JIMHOMHUAITb- 31. IlpumeHeHue mOJIH- S

HbIC KOG H- | HOMHATBHON HOPMYIIBL. (2 tX—x ) :

IIUEHTHI

5. Teopus zpaghos

5.1 Onpenene-
Hus rpadoB

32. Omnpenenenue rpada.
CmexHocTb. JluarpamMmsl.
Oprpadsl, mnceBgorpadsl,
MyJIbTUTpadbl W  THUIEP-
rpadsl.

33. Uzomopdusm rpados.

1. U3omopdHubI 11 Tpadbl?;

2. 1ns rpada G Ha puc.l onpenenuts cTeneHb
BEPILUHEI 4.

5.2 DIeMEHTEI
rpados

34. Tloarpadsr. Banenrt-
HOCTb. MapuipyTsl, LIETH,
LUKJIBI.

35. CsasHoctb. Paccros-
HUE MEXIy BEpIIMHAMH,

SpyChl U AWaMeTp Tpada.
OKCIEHTPUCHUTET U IICHTP.

1. OnpenenuTs, ABISAETCS JIU CIEAYIOIIas
yacte H, rpada G noarpadom, cyrpadom,
MTOKPBIBAIOIINUM CyTrpadoM.

2. Haiitu E(i = I,TO)

V(H))={a.b,e, [},E(H,)=11,3,4,6};
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5.3 Buppl rpa-
¢doB u onepa-
1WA HaJ Tpa-
bamu

36. Buasl rpadoB: TpuBH-
aJIbHBIN, ITOJIHBIHN, KIHKA.
37. JIBynonbHbIE Tpadsbl.
Hanpasnennsie oprpadst
U CETH.

Hanbl rpadst G u H
N
I
.""K
. vl |
T
"-\._\_%/-:-__.o-"

a) coctaBbTe W11 G u H cremenHbie mociaenoBa-
TEJBHOCTH;

0) onpenenuTe, ABISAIOTCS JIM AaHHbBIE Ipadbl TOJ-
HBIMH, ITyCTBIMHU;

B) OIIPENIEINTE YHCIIO CBI3HOCTH I'pad)OB YHCIO
pebepHOIi CBA3HOCTH;

5.4 Crioco0s1
3aJaHus rpa-

¢doB

38. Quarpammbl. Matpuna
CMEXHOCTH. Marpuiia uH-
U ICHITHH. Crucku
CMEKHOCTH. MaccuB nyr.
39. O0xoasI rpados.

1. 3agate rpad MHOKECTBAMH BEPILIUH U pe-
Oep, MaTpULlaMH UHIMJIEHTHOCTH, CMEXKHOCTH,
crnckoM pebdep. Haiitu crenenu BepimH rpa-

¢a.

5.5 Onepanun
Haj rpadamu

40. Omepauuu Hajx rpa-
(damu: ypaneHue BepIIH-
HBI, J00aBJIEHHE BEPIIU-
HBI, yjaaleHue pedpa, 10-
OaBneHue pebpa, JOMOJI-
HeHue rpada.

41. Omnepauuum Haja rpa-
¢dbamu: oObeaMHEHHE Tpa-
¢doB, mepecedueHue rpa-
¢doB, coennaeHme rpadoB.

Hanbl rpadst G u H

. k.
.'/f
. vl |
S ya——
-

el
a) ykaxuTe B rpad)ax Bce pa3ieauTebHbIe Bep-
IIVHBI, MOCTBI;
0) HalinuTe paanyc, TMaMeTp U IEHTP JaHHOTO
rpada;
B) pacrio3Haiite, SBISFOTCS JIU JJAHHBIE Tpadbl ABY-
JTOJIbHBIMU;
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T') pacro3HaiTe, SBISIOTCS JIU TaHHBIC Tpadbl Jii-
JIEPOBBIMH;

Il) pacrio3Haiite, sBistores U rpadbl G u H n30-
MOpGhHBIMH.

5.6 Komno-
HEHTHI CBSI3HO-
cTH rpadoB

42. O6benunenue rpadon
Y KOMIIOHEHTBI CBSI3HOCTH.
Toukn coOwICHEHHUS, MO-
CTBl U O50KU. Bepunnuas
u péOepHas CBA3HOCTb.

43. Ouenka umcia peodep
yepe3 4YHCIO BEpIIMH U
YHCIO KOMIIOHEHT CBSI3-
HOCTH.

1. Hajith MHHUMANBHBIA [yTh B HArpyXEHHOM
rpade mo merony dopaa-bemmana n3 BepIuHEI B
BEpIIMHY 1.

5.7 DiinepoBsl
¥ TaMUJIBTOHO-
BBI Tpadbl

44. DiliepoBbl  ITUKIIBI.
DOiinepossl rpadsr. Kpure-
puii sitnepoBocTH. AJTro-
PUTM IIOCTPOEHHUs DuJe-
poBa IMKJIa B 3UJIEPOBOM
rpade.

45. T'aMHJIILTOHOBBI IIMK-
nel. [amMunbToHOB Tpad.
3agaya KommuBosoképa.

1. Umeet nu rpad sitnepoB nukin (menb)? Ka-
KOBBI PacCTOSIHUS Mex 1y BeprimHamu? Kakue
BEPIINHBI ABJSIFOTCS LieHTpamu? Haiitu pamau-

yc rpada.

Bapnant 1 Bapmaut 2 Bapuasr 3

rﬁ
I\ / Iw.‘
N o e y|f —
Bapnant 4 s L
//T \\
<:1\—th
N |
\‘\ |/
! -
2. Haiitu 3iiepoBy IieTb.
1 2
2 — 5
6 7

5.8 JlepeBbs u
neca

46. CBoOOJHBIE OEpEBBA.
OcHoBHBIE CBOICTBa Jie-
peBbeB. LlenTp nepesa.
OpueHTHpOBaHHbBIE JEpe-
BbSL.

47. YnopsgodyeHHbIE He-
peBbsi. buHapHble nepe-
Bbsl. BBIDOBHEHHBIE W
IIOJIHBIE JIEPEBbSI.

1. Ha pucynke nan rpad G tuma nepesa. B
3ToM Tpade BepiInHa MaKCUMAIbHOTO THIA
€CTh BEepIIMHA THUIIA:

1)1:2)2:3)3;4)4; 5) 5.

5.9 Packpacka
rpados

48. XpoMaTruyeckoe Ymuc-
70 Tpada U ero JOIMOoJHe-
HUSL.

49. Touns
pacKpaniMBaHusl.

AITOPUTM
[Ipu-

1. CkOJIBKO BEpIIMH MaKCUMaJIBHOTO THIIA
umeetcs B rpade? KakoBo nukiomaTuueckoe
yucio rpada? KakoBo xpomMaTnyeckoe Yucio

rpada?
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OJIMKEHHBIN ITOPUTM il b

HOCIIEIOBATENBEHOTO  PaAC- | o " e oty oy -
KpamuBanus. Teopema o o N
IATH KpacKax.

B N | A

a I

2. TlpuMeHHTH aJrOPUTM TIOCIEI0BATEIBHON pac-
Kpacku 1y rpada

(=)

Cocrasutens (n): Pomuna A.B., nonent kap. MOMM

(pamunus, unuyuanst u dondxicHocms npenodasameinst (eit))
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