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1 eap AUCHUNJIMHBI

Ienvto uzyuenusa oucyunaunst sBisercs GOpMUPOBAHUE CUCTEMBI HyHIaMEH-
TaJbHBIX 3HAHUHN O MOHATHUAX U METOAAX JTUCKPETHOM MAaT€MATHUKU; MPUOOpETEHNE
NPaKTUYECKUX YMEHUI U HABBIKOB, HEOOXOIMMBIX ISl PEILICHU 3a/1a4, BOZHUKAIO-
MIUX B IPO(ECCUOHATBHON ACSITENTEHOCTH.

B xoje u3yueHus: AMCUUTIINHBI OYAYyT c(HOPMUPOBAHBI KOMIIETCHIINH:

IK-1 (CiocoOGeH ocBanBaTh M MCIOJIb30BATh TCOPETHUCCKUE 3HAHUS U MIPAKTHYC-
CKH€ YMEHHS M HaBBIKM B MpEAMETHON obnactu mo npoduio "Maremaruka" npu
peleHur MpoheCCHOHAIBHBIX 3a/1a4).

1.1 ®opMupyemMble KOMIETEHIUU

Tabnuna 1 - @opMupyembie TUCHUTIIMHON KOMIIETSHIINH

HanmenoBanue Bujga HammMmenoBanme Kon 1 Ha3Banne KOMITETCHIINH
KOMIIETCHITUH KaTeropuu (TpyIibl)
KOMIICTEHITHI
npoQeCCuOHAIIbHBIC IK-1 (CnocobeH ocBauBaTh W HC-
KOMIIETEHIIUH M0JIb30BaTh TEOPETUUECKUE 3HAHUS U

NPaKTUYECKHEe yYMEHUS W HABBIKH B
pPEeJAMETHOM 00JIacTH MO TPODHITIO
"MatemaTtuka" Tpu pelIeHUuu IMpo-
(beccroHaNbHBIX 3a/1a4).

1.2 UHauKaTopbl JOCTHKEHUA KOMIETeHIH i

Tabmuma 2 — UHauKaTopsl JOCTHKEHNS KOMIIETSHIINHN, (POPMHUPYEMbIC T CIIUILIH-
HOU

Kon u Ha3zBanue

KOMIICTCHIIN N

WNHuKaTophl 1OCTUXKEHUS
xkoMmrrerenrnu mo OITOIT

JIMCIUIIIMHBL U IPAKTHKH, POpMHU-
pytomue kommerennuo OITOIT

IIK-1 Cnocoben ocBau-
BaTh M MCIOJIB30BATh TEO-
peTuueckue 3HaHUS U
NPaKTHYECKUE YMEHUS U
HaBbIKM B TIPEIMETHOM
obysacth 1O  MIPOQHITIO
"MaremaTuka" mpu pe-
HMIEHUH IPOQeccCHOoHab-

HBIX 3a]a4.

[IK-1.1 3Haer cTpyKTypy, COCTaB U
JUJIAKTHYECKHE SAMHHIIBI TPEeIMET-
HOH obmactm "Matemaruka" (mpe-
10/IaBaeMOTO MPEIMETa)

[IK-1.2 Ymeer ocymecTBisiTh OT-
00p y4eOHOTO COIEpXKaHHS TPEI-
MeTHOM obnacty "Martemaruka' it
€ro peaM3aly B Pa3InIHbIX (op-
Max OOy4YeHHS] B COOTBETCTBUH C
tpebdoBanusiMu @I'OC OO

IIK-1.3 JleMOHCTpUpYET yMEHHE
pa3pabaTbIBaTh 10 MPEIMETHOH 00-
mactn "MateMaTtnka" pa3TUYHBIC
(opMBI yUeOHBIX 3aHITUH, MPHMeE-

K.M.07.01.01  JluneitHas anrebpa u ain-
re0pandeckne CTPYKTypHI

KM.07.01.02 T'eomerpus
K.M.07.01.03  MaremaTuueckuil aHanu3
K.M.07.01.04  Teopus uucen
KM.07.01.05  AnreGpa MHOTOYJICHOB
K.M.07.01.06  DnemeHTapHas MaTeMa-
THKa

K.M.07.01.07  duckpeTHas MaTeMaTHKa
K.M.07.01.08  Teopus uzobOpaxxeHuit
KM.07.01.09 MaremaTtndeckas JOruKa
KM.07.01.10  Teopwus BeposSTHOCTEH H

MaTeMaTHU4YCCKasa CTaTUCTHUKA
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Kon u Ha3sBanue
KOMIIETEHIIUHA

HNuaukartopel JOCTUXEHUS
koMmmereunuu mo OITOIT

JIMCUUTUIMHBL U IPAKTHKH, (popMu-
pytomue komrnereHuo OIMOTT

HATh METOMBI, IPHEMbI H TEXHOJIO-
run 00ydYeHHs, B TOM duciie HHDOop-
MalOHHbBIE

K.M.07.01.11
PUHT 00pa30BaTEIbHBIX PE3yIbTaTOB 00Y-

YAIOIIErocs [0 MaTEMAaTHKE

KM.07.01.12 Maremaruka B UCTOpUYE-
CKOM pa3BUTHU

KM.07.01.13  YwncneHHBIE METOIBI
KM.07.01.14 MaremMaTuyecKue METOIbI
00pabOTKU Pe3yJIbTATOB HAYYHBIX HCCIIEI0-
BaHUM

KM.07.02 Metoanka o0ydeHHS IO
npodmmo "MaTtemaTtika"

KM.07.05(Y) Texnomormueckas rmpax-

trka. CTaHIapTHl MaTeMaTHIECKOH ITOATO-
TOBKH LIKOJIbHUKOB

K.M.07.06
00y4eHus MaTeMaTHKe
KM.07.4B.01.01
rocyJJapCTBEHHOM UTOTOBOM aTTECTaluu MO
MaTeMaTHKe
KM.07.1B.01.02
CTPYKTUBHBIX 3a]1a4 IJIAHUMETPUU
K.M.09 Ilpaktuka

KM.09.02(IT)  INemarormyeckas mpak-
tuka. OCHOBHAsI MIKOJIA
K.M.09.03(IT) Ilemarormyeckas mpak-

tuka. Crapiias mkosa
KM.09.04(I1ln) IIpenmururomMHas mpaKkTHKa
K.M.10 T'ocymapcTBeHHas UTOroBas arre-

cTanus

KM.10.01(I') TIMoxmroroBka k caaue u
cAa4ya rocy1apCTBEHHOTO 9K3aMeHa
K.M.10.02(J) BeimonHeHue u 3aniuTa

BBIITYCKHOHN KBaJIM()UKAIIMOHHON paboThI

O1eHMBaHNE U MOHHUTO-

AKTyanbHbIC TPOOIEMBI

Pemenue 3amau

Pemenne koH-

1.3 3nanus, ymeHusi, HaBbIKH (3YB) no qucnunjinxe

Tabnuna 3 — 3HaHus1, yMEHUS, HABBIKU, (POPMUPYEMBIE TUCITUTIITMHOM

KO,Z[ 1 Ha3BaAaHUC KOMIIC-
TCHIIUU

I/IHI[I/IKaTOpBI JOCTHXXCHHUA
KOMIIECTCHIINH, 3aKPCIIJICH-
HbIC 34 TUCHHUIIMHON

3HaHus, yMeHus, HaBbIku (3YB), dop-
MUpYyeMbIe JTUCIUTUTHHON

IIK-1 CmocobeH ocBamBath U
UCIIOJIB30BaTh TEOPETUUCCKUE
3HAHUS U MPAKTHYCCKUE yMe-
HUS U HaBBIKH B NPEIMETHOMN
obnactu mo npoduito "Mare-
MaTHKa" TIPH PEUICHWH TPOo-
(heccnoHATBHBIX 3a/1ad.

IIK-1.1 3maer cTpyKTypy, COCTaB
W IMIaKTHYECKHE eIUHUIBI TIPe]i-
MeTHOH obsactn "MaremaTnka"
(pemo1aBaeMoro peaMeTa)
IIK-1.2 YwMeeT OCyIIECTBIIATh OT-
60p yueOHOTO CoNepKaHUs TPe-
MeTHOH obsactn "MaremaTnka"
JUISL €TO PEeATU3alNH B PA3IHMYHBIX
dbopMax o0OydYeHUs] B COOTBET-
crBun ¢ TpeboBaHuamMu DPI'OC
00

IIK-1.3 JleMOoHCTpUpyeT yMeHHE
paspabaTbIBaTh IO MpPEAMETHOU
obnactu "Maremaruka" pas3nud-
Hble (OpPMBI yUEOHBIX 3aHATHH,
MPUMEHSTh METOJbI, NPUEMBI U

3HaTh:

- HAyYHO€ COJIEp’KaHHE U COBPEMEHHOE
COCTOSIHHE TpeIMeTHOM obmacTu ““Jluc-
KpeTHas MaTeMaTHhka”, JieKallee B Oc-
HOBE TIPET0/1aBaeMOro Y4eOHOTO Mmpe/I-
MeTa “Maremaruka”

- METOJIbI POBEJICHUS HAYYHOTO HCCIIe-
JIOBaHMs B MpeAMETHOM obmactu “Jluc-
KpETHasi MaTeMaTHKa ;

YMeTs:
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Kox u Ha3zBauue xomiie-
TEHINN

Nunukatopel 1OCTHXKEHUS
KOMIIETEHIINH, 3aKPEIJICH-
HBIE 3a JUCLUIIMHON

3Hanus, ymeHus, HaBbiku (3YB), dop-
MHUpYyEMbIE JUCIUIUTMHON

TCXHOJIOTHHU O6y‘{eHI/I${, B TOM
YUCJIC I/IH(l)OpMaHI/IOHHLIe

- UCIOJIb30BaTh HAYYHbIEC 3HAHUS IIPEJ-
MeTHOM obOnacTu “JluckperHas maTema-
THKa”’ B IIEIAarori4eckKor AesITEeILHOCTU
10 POUITIO TOATOTOBKH;

- IPUMEHSTh HAYy4YHbIE 3HAHUS MIPE-
MeTHOM obnacTu “JluckpeTHas maTema-
THUKA” TIpH pa3paboTKe oOpa3oBaTelb-
HBIX TIpOTpamMM, pabovrx mporpamm
y4eOHBIX PEIMETOB, KypCOB BHEYpPOU-
HO JIesITeIbHOCTH;

Bnanets:

- METOJJaMU HAy4YHOT'O UCCIICAOBAHUS B
00nacTu TUCKPETHON MaTeMaTUKH;

- cioco0am¥u MmoJTydeHusi UH(GOpMaIu
0 COBPEMEHHOM COCTOSIHUM HAy4YHBIX
MCCJICIOBAHUH B IPEIMETHON 00J1acTH
“JluckpeTHas MaTeMaThka”

2 O0béM M TPYAOEMKOCTH TMCUMIIMHBI 10 BUIAM Y4eOHbIX 3aHATH.
DopMBbI IPOMEKYTOYHOM aTTECTALUU.

Tabnuna 4 — O0beM U TPYAOEMKOCTb JTUCHUILIMHBI 110 BUJIaM YUEOHBIX 3aHATHIMA

OO61as TpyA0€MKOCTh U BHJIbI Y4eOHOM pabOTHhI 110 IUCIH-

O06BéM yacoB no popmam

o0y4eHus
TUTMHE, TIPOBOIMMEIE B pa3HbIX (hopmax 0DO 0390 300
1 OGmiast TpyJ0€MKOCTh AUCITUTUIMHBI 72

2 KonrtakTHas paboTa 0Oydaronuxcs ¢ nmpernojiaBaTenem (o 30
BUJIaM Y4eOHBIX 3aHATHI) (BCEro)

AynuTopHas pabota (Bcero): 30
B TOM YHCIIE:

JEKIHH 14
NPAaKTUYECKHUE 3aHSATHsI, CEMUHAPBI 16
PAaKTUKYMBI

n1abopaTopHbIie paboThI

B MHTEPAKTHBHOH popme 20

B DJIGKTPOHHOU (hopme

Breaynuropnas paboTta (Bcero):

JAaBaTCIICM

B TOM YHCJIe, MHIUBUIyaJIbHAs paboTa 00ydJaroImuxcs ¢ pero-

MOJIFOTOBKA KYPCOBOM paboThl /KOHTAaKTHas paboTa

JeM)

IpyNInoBasi, UHAUBUAYaIbHAsl KOHCYJIbTALUS U UHBIE BUJIbI
y4eOHOM NesTeIbHOCTH, IIPelyCMaTPUBAIOIIUE TPYIIIIOBYIO
WIN MHIUBUAYAIBHYIO paboTy 00ydaroIuxcs ¢ mperno/iaBaTe-

TBOpUecKas pabota (dcce)




3 CamocrositenbHas pabota o0yyaromuxcs (Bcero)

42 \

4 TIpoMexyToUuHas aTTecTanusi 00yJaromierocs

5 ceMecTp — 3a4eT

3. Y4eOHO-TeMATHYECKHMH TUIAH M COJAEPKAHUE TMCIUIIHHDI.

3.1 YuyeOHO-TEMATHYECKUH IJIAH

Tabnuma 5 - YueOHo-TeMaThuyecKkuii miaH ouHoi GopMbl 0OyUEHUS

O6mas | TpymoemkocTh 3aHsATHII (dac.) ®opma Te-
TpymIo- | OPO 300 KYIIIEro
= EMKOCTE | AyIHTOpH. Aynu- KOHTPOJIS U
B [Paszesibl ¥ TEMBI IUCIUILIMHBL (6ceeo SAHSTHS TOpH. 3a- IIPOMEXKY-
% 10 3aHATUAM uac.) cpc |Lmarus CPC TOYHOMH aT-
5 JeKIl. | mpa JeK | mpa TecTanum
= KT. m | kT yCIeBaeMo-
2 CTHU
Cemectp 5
1. Teopua mnoscecme u om-
HouwleHuu
1 1.1 MuoxectBa. CriocoOs1 3a- | 12 2 2 8 KoHTpoJIb-
nanus. Onepaiuu HajJ MHO- Has paboTta
JKECTBAMH. Ne 1
2 1.2 bunapHbie OTHOIIEHUSI. KouTtpoiib-
Onepanuu Haa OMHAPHBIMH Has pabora
OTHOIIIEHUSIMU. Ne 1
2. Koneunvie cymmol u pe-
KyppeHmHbvle COONMHOUEHUS
3 2.1 PexyppenTHble cooTHote- | 12 2 2 8 KouTtpob-
HUS. Has pabora
No 2
4 2.2 NcunciaeHue U olieHKa KO- KonTtposb-
HEYHBIX CYMM. Has paboTa
No 2
3. Kombunamopuxa
5 3.1 OcHOBHBIE 3aKOHBI KOM- 8 2 2 4 KouTtpob-
Oounatopuku. OCHOBHEIE (Op- Has paboTa
MYJIbl KOMOMHATOPHKH. Ne 3
6 3.2 bunom Herotona. buno- 8 2 2 4 KonTtpois-
MHaJIbHbIE KO3 (DUINUEHTH. Has paboTa
[MomuHoMuansHast popmyiia. Ne 3
[TomuHomuansHbIe K03 HU-
ITUEHTEHI.
4. Teopusa zpaghos
7 | 4.1 Onpenenenus rpados. 12 2 2 8 Kourposs-
DneMeHTHI TpadoB. Has pabora
Ne 4
8 | 4.2 Buasl rpadoB u onepauuu Kourposs-
HaJ rpadamu. Hasi paboTa
Ne 4




O6mas | TpymoemkocTh 3aHsATHII (Jac.) ®dopma Te-
Tpyno- | OPO 300 KyImero
= EMKOCTB | AyTHTOpH. Aymu- KOHTPOJIS U
E Pa3zenbl U TeMbl TUCHUTUTHHBI (6ce)eo 3AHSTHS TOpH. 3a- MPOMEIKY-
= |0 3aHATHAM yac. HSITHS TOYHOI1 aT-
% JeKI. | mpa che JeK | mpa che Tecranin
I KT. m | KT ycreBaeMo-
S CTH
9 4.3 Cnoco0OnI 3a1aHus Tpa- 6 2 2 2 KonTtposs-
¢oB. KoMIIOHEHTBI CBSA3HOCTH Has pabora
rpados. Ne 4
10 | 4.4 O6xoxp! rpados. Diine- 6 2 4 KonTposis-
POBBI U TaMUJIBTOHOBBI Has paboTa
rpadpl. Ne 4
11 | 4.5 [depeBsbs u aeca. Pac- 8 2 2 4 KouTtposs-
Kpacka rpagos. Hast pabota
Ne 4
[IpoMexxyTouyHas arTecTauus 3ayem
BCEI'O | 72 14 16 |42

3.2. Coaep:kaHue 3aHATHIA M0 BUAAM y4eOHOH padoThI

Ta6muma 6 — ConeprkaHue TUCIUTIIMHBI

Ne | HaumeHnoBaHnue pasnena,

/1| TeMbI JUCIUILIMHBI Conepxanne sansa
Cemectp 8

CoOeporcanue 1eKyuonHo20 Kypca

1 Teopus mnoxcecme u
OMHOUWICHUTL

1.1 | MuoxectBa. CriocoOs1 3a- | [Tonarue muoxectBa. OcHOBHBIE onpeneneHus. CriocoObI 3a-
nauust. Orepanun Hajl JlaHUA: IIEPEUNCIICHHUE JIIEMEHTOB, XapaKTEpUCTUIECKOE
MHOKECTBAMHU. cBolicTBO. Koneunbie MHOkecTBa. OCHOBHEIE OIIEPAlUK HaJl

MHOX€ECTBaMU: 00bEJMHEHNUE, ITepeceueHue, JOMOTHEHNUE,
pasHoCTb. JlekapToBO NpousBeAcHUE. JlekapToBa CTENEHb.
Juarpammsl Dlinepa-BeHHa.

1.2 | burapHbBIE OTHOIICHUSI. bunHapHbBIE OTHOIIEHUS U UX CBOWCTBA. DKBUBAJIEHTHOCTH U
Orepanyy Hax OuHap- pa30ueHust MHOXeCTBa, (PakTOp-MHOkKecTBO. OTHOIIEHHUS T10-
HBIMH OTHOLLIEHUSIMHU. psTKa.

2 Koneunwvie cymmut u pe-

KyppenmHmbie cOOomHouie-
Hus

2.1 | PexyppeHnTHbIe cooTHOIIE- | PekyppeHTHBIE cooTHOMIEeHUs. [Ipumepsl 3a1ad, IPpUBOISIIIX

HMA. K PEKYPPEHTHBIM COOTHOLIECHHAM. JIMHEWHBIE OIHOPOJHBIE
PEKYypPEHTHbIE COOTHOLIEHUSI C MOCTOSHHBIMU K03 duireH-
Tamu. HeogHOpOoIHOE JTMHENHOE PEKyPPEHTHOE COOTHOIIIE-
Hue. CriocoObl pemeHust peKyppeHTHBIX COOTHOIICHHH.
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HaumenoBanue paznena,

Coneprxanue 3aHATUS

/0 | TeMbI JUCLIMILIIMHbI

2.2 | Ucuncnenue u orneHka ko- | CriocoObl 3amucy KOHEYHBIX cyMM. [IpeoOpa3oBaHusi CyMM.
HCYHBIX CyMM. Kparubsle cymmsl. HekoTopbele metoasl cymmupoBanus. Me-

TOJIbl HAXOXKJICHUS OLIEHOK CyMM.

3 Komounamopuka

3.1 | OcHOBHBIE 3aKOHBI KOM- [IpuHIMIT MeTOga MaTeMaTU4ecKoW HMHAYKUuU. Hekortopeie
ounatopuku. OCHOBHBIC pa3HOBUAHOCTH (MOAM(HKAIMKM) METOJa MaTeMaTUYECKOU
(bopMysbl KOMOUHATO- uHaykuun. Ipasuiio cymmel. [IpaBuiio npoussenenus. Meron
PUKH. BKJIIOYCHHUS U UCKIIIOUEHUs. Pa3Merienus, mepecTaHoBKH, CO-

yeraHust 0e3 MOBTOPEHUH U ¢ MOBTOpeHUsMU. OCHOBHBIE
OTIpeIeNIeHus. ¥ BEIBOJ (POPMYIL

3.2 | bunom Herotona. buno- ®opmyna bunoma Hetorona . bunomuansnsie k03¢ duiu-
MHuajbHbIE K0P uIM- eHThl. OCHOBHBIC TOXK/IECTBA C OMHOMHAITLHBIME KO3 HUIIN-
eHTbL. [TONMHOMUANBHAL | eyravy. Tpeyronshnk ackams. HekoTopble puMeHeHns
(bopmyna. [omunommans- ounoma Hetorona. [lonunomuansHas popmyia. [loauHomu-
HbIE K03 pUIneHTHI. .

asibHble KO3 uureHTsl. [IpuMeHeHre noJuHOMHUATBHON
bopMyIbI.

4 Teopus zpaghos

4.1 | Onpenenenus rpagos. Hcropus teopun rpados. Ilpuknanusie 3agaun: 3agada o K-
OnemeHTsI rpadoB. HUTCOEPIrCKUX MOCTAX; 3a/1a4a O TPEX JOMax U TPEX KOO IIIAX;

3aaya o 4eThIpéx Kpackax. OcHoBHOE ompezenenune. Cmex-
HocTh. [lnarpammer. Oprpadsl, nceBaorpadsl, MyJIbTHTPAdEI
u runeprpadsel. M3omopduszm rpados. [loarpader. Bament-
HOCTh. MapupyTsl, nenu, mukibl. CesizHOCTh. PaccTosiHue
MEX/y BEpIIMHAMHU, SIPYChl U AHUaMeTp rpada. DKCIEHTPUCH-
TET U LEHTP.

4.2 | Bugsl rpadoB u onepanuu | Buabl rpadoB: TpUBHAIBHBIHN, IMONHBINA, KIUKa. J[BynonbHBIC

Hajl rpadamu rpadsl. Hanpasnennsie oprpagsl 1 cetu. OCHOBHBIE omnepa-
UM Haj rpadamMu: yaaleHHe BEpIIMHBI, T00aBJICHUE Bep-
IIMHBI, yAajleHue pebdpa, nobOaBieHue pedpa, IOMOJHEHHE
rpaga, o0beiuHeHue rpagos, nepeceyeHne rpago, CoenHe-
Hue rpagos.

4.3 | CrocoObl 3a1aHus rpa- Juarpammbl. Matpuna cMeXHOCTH. MaTpuua UHIMISHIUHN.
(oB. KommomeHTsI CBsI3- Cnucku cmexHoctu. Maccus nyr. O0benuHenue rpagoB u
HOCTH rpadoB. KOMITOHEHTBHI CBSI3HOCTH. TOUYKH COYJIEHEHHSI, MOCTBI M OJIOKH.

Bepmmnnas u péoepHas cBsi3HOCTh. OlieHKa uncia pédep ye-
pEe3 YMCIIO BEPIIMH M YHCIIO0 KOMITOHEHT CBSI3HOCTH.

4.4 | O6xoas rpados. Ditne- O6x0151 rpadoB. DiiaepoBsl LUKIIBL. DiiepoBbl rpadsl. Jitne-
POBBI U TAMUJIBTOHOBBI poBocTh rpada. Kpurepuii sitnepoBoctu. AITOpuTM MOCTpOE-
rpadpt HUsS SiIepoBa IMKIA B 9iliepoBoM rpade. [aMUIBTOHOBBI

Kbl ['aMunbpToHOB rpad. 3amaua KommuBosképa.
4.5 | llepeBnbs u neca. Pac- CBoboanbie nepeBbs. OCHOBHBIE CBOMCTBaA JepeBbeB. LleHTp

Kpacka rpagos.

nepeBa. OpUEeHTUPOBAHHBIE JEPEBbA. YIIOPSIAOUYEHHBIE Jepe-
Bbsl. buHAapHBIE NepeBbs. BEIpOBHEHHBIE U MOJHBIE JEPEBbS.
XpomaTtuyeckoe 4ucio. XpoMaTHueckoe 4ucio rpada u ero
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HaumenoBanue paznena,

Coneprxanue 3aHATUS

/1 | TeMbI JUCIUILUIMHBI
JOTIONHEHN. TOUHBIM anropuTt™m packpammBanus. [Ipubiun-
JKEHHBIM QJITOPUTM IOCIEAOBATEIBHOIO PaCKpAIIUBaHUS.
Teopema o nsATH Kpackax.

Cooepoicanue npaxmuyeckux 3aHsamull

1 Teopus muoxcecme u
OMHOWEH U

1.1 | MuoxectBa. Crioco0sl 3a- | [IpumeHeHne anmnapara TCOPUN MHOXKECTB K PEIIICHHIO COJIEP-
nanus. Onepauuu Hajl JKaTeNIbHBIX 3a71a4. Onepaluy Hajl MHOXKECTBaMu. J{uarpaMmbl
MHOKCCTBAMH. Diinepa-Benna. Pelenne pasHOypOBHEBBIX 3aaHUM U 3a71au.

1.2 | buHapHbIe OTHOIICHHS. HccnenoBanue OMHApHBIX OTHOIIICHUH Ha CBOMCTBA. Perenue
Onepanuu Hax GuHap- Pa3HOYpPOBHEBBIX 3aJJaHHI U 3a]1a4.

HBIMU OTHOLUEHUSIMH.

2 Koneunwvie cymmot u pe-
KyppeHmHble coomHuouie-
HusA

2.1 | PexyppeHnTHbIe cooTHOuIe- | Pemenne 3amay, MpUBOISIINX K PEKYPPEHTHBIM COOTHOIIE-
HHA, BO3BPATHBIC I10CIIC- HUAM. Penienue TMHEeNHBIX OJHOPOAHBIX PEKYPPEHTHBIX COOT-
AOBATCIIbHOCTH. HOIIEHHH ¢ MOCTOSHHBIME K03()(QHIMEHTaMU; HEOJHOPOIHBIX

JUHEHHBIX PEKYPPEHTHBIX COOTHOLIEHUH COOTBETCTBYIO-
[IUMU CIIOCOOaMH.

2.2 | Ucuucnenue o onenka ko- | CriocoObl 3amucy KOHEYHBIX cyMM. [IpeoOpa3oBaHusi cymMm.

HEYHBIX CyMM Kpartubie cymmbl. HekoTopbeie Metoasl cymmupoBanus. Me-
TOJbI HAXOKJICHUS OLIEHOK CYMM.

3 Komounamopuka

3.1 | OcHOBHBIE 3aKOHBI KOM- Jloka3arenbcTBa METOIOM MaTeEMaTHYECKON MHYKIUK. Pere-
O6unaTopuku. OCHOBHBIE HUE NPAKTUYECKUX 3aJaHUH ¢ IPUMEHEHUEM ITPaBUIIA CYMMBI,
(dbopMyIibl KOMOUHATO- IIpaBHJIa IPOU3BEICHUS U METO/1a BKIIFOUEHUS M UCKITIOUEHUSI.
PHKH. Pemenue pasHOypoBHEBBIX KOMOMHATOPHBIX 33aHUH ¢ TpU-

MEHEHHEM OCHOBHBIX (DOPMYJ COEIMHEHNH KOMOMHATOPUKH:
NIEPECTaHOBOK, Pa3MELICHUM, COUETaHHI.

3.2 | bunom Herotona. buno- Pemenue 3ananunii c npumeHeHnem ounoma Hetotona. Beruuc-
MHAIBHEIE KO3 HIH- JeHre OMHOMHUANBHBIX KO03((UIIMEHTOB 10 (GopMysie U ¢ uc-
eHTbI. TIoIMHOMHANIBHAL | onp3oBanmem aprdMeTHYECKOTO TpeyroibHuka Ilackas.
(bopmyna. ITomHomuas- Pemenue 3ama4y ¢ MCIOIb30BaHMEM MOJMHOMHAIBHOU (hop-
Hble KO3 (DULINEHTHI.

MyJbl. HaxoxieHne moJTmHOMUaIbHBIX KO3((UIIEHTOB.
4 Teopus zpaghos
4.1 | Onpenenenus rpagos. Cwmexnoctb. J{uarpammel. Oprpadsl, ncesrorpadsl, MyJIbTH-

DneMeHTHI TpadoB.

rpads! u runeprpadsl. U3omopdusm rpados. Penienne npak-
tuueckux 3ananui. [loarpadsr. BameHntHOoCTh. MapuipyTsl,
neny, HuKisl. CBs3HOCTh. PaccTosiHMe MeXy BEpLIMHAMM,
ApyChl U quaMeTp rpada. DKCUeHTpUCHTET U 1eHTp. Haxox-
JIEHUE 3TUX KOMIIOHEHTOB IIPU PELICHUH IIPAKTUYECKUX 3a/a-
HUH.




Ne HaumenoBanue paznena,

/1 | TeMbI JUCIUILUIMHBI Coneparnne sansis

4.2 | Bugsl rpadoB u onepanuu | Buabl rpadoB: TpUBHAIBHBIHN, MONHBINA, KIUKa. J[BynonbHBIE
HaJ rpapamu rpadsl. Harpasnennsie oprpadsl u cetu. Penienne npakruye-

ckux 3amaHuil. [IppuMeHeHne OCHOBHBIX omepanuil HaJ rpa-
damu: yraneHue BepIIMHbI, 100aBIeHUE BEPIIUHBI, y1aJICHHUE
pebpa, nobasieHue pedpa, nonoHeHue rpada, oObeuHEHNE
rpados, nepeceuenue rpados, coequHeHre rpad)oB MMpu perie-
HUHU [IPAKTUYECKUX 3aJaHUM.

4.3 | CriocoObl 3a1anus rpa- Juarpammbl. Martpuna cmexxHoctd. MaTpuiia MHIUAECHLIUH.
¢os. KommoneHTsI ¢BA3- | Crimcku cMexxHOCTH. Maccus ayr. O6xoxs! rpadoB. 3ananne
HOCTH rpadoB. rpadgoB paziuuHbIMH criocodamu. OObenuHeHHe IpagoB U

KOMITOHEHTHI CBSI3HOCTU. TOUKH COUJICHEHHSI, MOCTHI U OJIOKH.
Bepmmnnas u péoepHas cBsi3HocTh. OlieHKa uncia pédep ue-
pE3 YKCIIO BEPIIMH U YHCIIO KOMIIOHEHT CBA3HOCTH.

4.4 | O6xoasl rpadoB. Die- DUNEpoBbl MUKIBL. DUICPOBBI rpadpl. DUIEPOBOCTH Tpada.
POBBI ¥ TaMUJIBTOHOBBI Kputepuii siinepoBoctu. AJTOpUTM INOCTPOEHUS 3iliiepoBa
rpagsr IIMKJIA B DiepoBoM rpade. ['aMuIbTOHOBBI IUKJIBL | aMuiis-

ToHOB rpad. 3amaua KommuBosoképa. Pemenne npakTHaeckux
3aJlaHni.

4.5 | epesbs u neca. Pac- CBoOonnbie nepeBbsi. OCHOBHBIE CBOMCTBaA jJepeBbeB. LleHTp
Kpacka rpagos. nepeBa. OpUEeHTUPOBAHHbBIE JEPEBbA. YTIOPSIAOUYEHHBIE Jepe-

Bbsi. buHapHbie nepeBbs. BEIpOBHEHHBIE U MOJTHBIE JAEPEBbSL.

Xpomaruyeckoe 4ucio. XpoMaTuieckoe 4ucio rpada u ero

JOTIOHEeHNs. TOUYHBIM anropuT™m packpammbanus. [Ipubnu-

KEHHBI QJITOPUTM  TIOCIIEOBATEIFHOTO PACKPALTHBAHMUS.

Teopema o nisiTH Kpackax. PenieHne npakTHYECKUX 3aJaHHil.
[TpoMexyTouHas aTTeCTALUS - IK3AMEH

4 TlopsiioK OLIEHUBAHUSA YCIEeBaeMOCTH U CHOPMUPOBAHHOCTH KOMIIe-

TeHIUIl 00y4aroumerocs B TeKyueid U MpoOMe:KyTOYHOM ATTeCTALMH.

I[JIH MOJI0KUTEIbHOM OLCHKH II0 pC3yJjibTaTaM OCBOCHHA JHCIHUILINHBI O6y-

YarolmeMycsi HeOOXOIUMO BBITIOJIHUTh BCE YCTAaHOBJIEHHBIE BUAbI y4€OHON paOOTHI.
OrneHka pe3yJbTaToB paboThl 0Oyuaromerocsi B 0amnax (1o BuUjaM) NpUBEJEHA B

tabnurie 7.

Tabnuna 7 - bamibHO-peUTUHTOBasI OLICHKA PE3yJIbTaTOB yueOHOM paboThl 00yya-

romuxcs no suaam (bPC)

VYuyeOunast pa- |Cymma |Buasl u pesynbratel |OlieHKA B aTTECTAINH baser
0ota (Buabpl)  |6aymoB |y4eOHOM pabOThI

8 cemecTp
Texymas yue0- |60 Jlexumonnele 3ans- |1 6as - mocemenne 1 neknuonHoro (S — 11
Has paboTta B TUs (KOHCTIEKT) 3aHSATHS

(11 3ansTHII)
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VYuebnas pa- |Cymma |Bunsl u pezynprarsl |OlieHKA B aTTECTAI[UH bannel
0ota (Buabpl)  |0aymoB |y4eOHON pabOThI
8 cemecTp
cemectpe (ITo- [TpakTtnueckue 3ans- |1 6ana - mocemenue 1 npaktuae- |14 - 29
CeIlICHHE 3aHsi- TUs (OTYET O BBINOJI- |CKOTO 3aHATHS
THI IO pacnu- HEHUH MPAKTUUYECKOH |2-3 6aJjliia — mocemeHue 1 3aHATus u
CaHHUIO U BbI- pabotsl) (11 3ans-  [CylIECTBEHHBIN BKJIAJ HA 3aHATUU B
MOJTHEHUE 3a- THH). paboTy BCel IPyIIIIbI
JaHUIT) KoHtposbHbIE pa- 3a onny KP:
00THI (4 paboTHI) ot 0 10 2 6a/710B (BBITOTHEHO Me- |12 - 20

Hee 51% 3ananuii)

3 6asa (BeimoaHeHo 51-67% 3ama-

HUM)

4 6as1a (BemmosiHeHo 68 - 84% 3ana-

HUMN)

5 6asnoB (BeimonHeHo 85 - 100% 3a-

JTAHUN )
Hroro no tekyuieii padore B cemectpe (31 611 — moporoBoe 3HaUCHHE) 31-60
[Tpomexyrou- |40 YcTHBIH ompoc 20 6angoB (moporosoe 3HaueHue)  |20-40
Has aTTecTanus 40 6a10B (MakCUMalIbHOE 3HAYE-
(x3amen) HHE)
HToro no npoMe;KyTo4HoM aTrecTaiuu (3K3aMeHy) 20-40

CymmapHasi oneHka mo qucuunianie: Cymma 0ajuioB TEKyIICH U IPOMEXYTOYHON aTTeCTalluu
51 — 100 6aa10B

5 MaTepuajJibHO-TeXHHYECKOE, IPOrPAMMHOE U YU4eOHO-MeToan4ecKoe odec-

NneYeHue J1MCIHUIIINHbI

5.1 YueOHnast iureparypa
OcHoBHas yyeOHas1 JuTeparypa

1.

kiagHoro OakamaBpuata / U. W. baBpun. — Mockaa :

bapun, U. U. JluckperHas maTeMatnka. Y 4eOHUK U 3aJJaYHUK : JIJIs IPHU-
N3parenscTBO

FOpaiit, 2019. — 193 c. — (baxanasp. [Ipuknagnoii kypc). — ISBN 978-
5-534-07065-1. — Texcr : anexrponnsiii / DbC FOpaiit [caiiT]. — URL:
https://biblio-online.ru/bcode/432994.
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JlonoHuTe IbHAS yUeOHas JuTepaTypa

1. Acees I'. I'. luckpetHas mateMatuka [ TekcT] : yaeOHOe mocobue Jj1si By30B
/T.T. AceeB, O. M. Abpamos, JI. 3. CutHukos. - PoctoB-Ha-Jlony [u 1p.] : ®eHukc
[u 1p.], 2003. - 143 c. (35 3Kk3.)
2. Tumun B. B. Jluckpernas maremaTuka B mpumepax u 3agadax [ Tekcr] : yueO-
Hoe rocobue s By30B / B. B. Tummn. - Cankt-IletepOypr : BXB-Iletepoypr, 2008.
- 337 ¢. (15 7K3.)

5.2 MarepuajibHO-TEXHHYECKOe U MMPOrpaMMHOe o0ecrevyeHne TUCIUIINHbI
VYyeOHble 3aHATUS N0 JUCIUIUIMHE MPOBOAATCS B yueOHBIX ayautopusax KITIN

KemI'V:

JluckperHast
MaTeMaTHKa

318 YuebHast ayquTopus U MIPOBEACHUS:

- 3aHATHH JIEKIIMOHHOTO THIIA;

- 3aHATUH CEeMUHAPCKOro (MMPaKTUYECKOI0) TUIIA;

- TPYIIOBBIX M UHAUBUAYATIbHBIX KOHCYJIbTALIUN;

- TEKYLIEr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTalluu.
Crernranu3upoBanHas (yueOHas) Mebenb: 10cka Menoas, kadeapa (2
IIT.), CTOJIBI, CTYJIbS.

ObopynoBaHue: IEPEHOCHOE - HOYTOYK, IKpaH, IPOSKTOP.

HHTepHeT ¢ obecneuenneM npoctyna B OMOC.

654079, KemepoBckas
o0macth, r. HoBoky3-
HELK, np-KT MeTtamiyp-
ros, 1. 19

5.3 CoBpeMeHHbIe MPo(eccHOHATbHBIE 0a3bl JTAHHBIX U HH()OPMALIMOHHbIE

CIIPpaBOYHbLIC CUCTEMBI.

Hepeuens CIIB/l u UCC nmo aucuuiuinHe

1. Obmepoccuiickuii MaTeMaTuueckuii moptan (MHopMaImoHHas cucTema) -
http://www.mathnet.ru/

2. Uaudopmanmonnas cuctema «EnrHOE OKHO TOCTYIa K 00pa3oBaTEIbHBIM
pecypcamy» - http://www.window.edu.ru.

3. ZbMATH - https://zbmath.org/ maremarnueckass 6a3a JaHHBIX, OXBATBHIBAIOIIAS
MaTtepuaibl ¢ koHIa 19 Beka. zbMath comepxut okoso 4 000 000 1OKyMEHTOB, U3
6omnee 3 000 xxyprasioB u 170 000 KHUT IO MaTeMaTUKE, CTATUCTUKE, HHPOPMATHUKE,
a TaK)Ke MAIIMHOCTPOCHHMIO, U3HKE, CCTCCTBEHHBIM HayKaM | JIp.

6 Unble cBeeHus U (WIH) MaTePUAJIbI.

6.1. IIpuMepHbIe TeMbl IMCbMEHHBIX Y4eOHBIX padoT

Konrpoabnas padora Ne 1
Teopusa muoscecme u omnoutenuil
Bapuant (oOpa3err)
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1. Nanwer muoxectBa A = {1, 2,3,4,5,6} uB={4,5,6,7,8,9,10}.

Haittu AU B, A\ B, A\ B, B\ 4, AAB .

2. HaliTin MHOECTBO BCEX MOJIMHOXKECTB MHOXecTBa 4 = {1, 2, 3}.

3. s nanubix MHOXKECTB A = [2, 8] u B = (5, 9) HaiiTu

AU B ,AN B, A\ B, B\ A, AAB . 1300pa3uTh BCE MHOKECTBA.

4. C nomouipto 1uarpamMm Jisepa-BeHHa npoBepuTh, paBHBI JIU MHOKECTBA
AUB NC)u (AU B)NC.

5. [lycTh yHHBEPCATEHBIM MHOKECTBOM SIBIISIETCSI MHOYKECTBO TOUEK TUIOCKOCTH.
TpeOyeTcst n300pa3uTh MHOKECTBA:

A={0,y) I x+y<1,x,yeR}22,B={(x,y) [ x+(y-1)<1,x,yeR} 22,

AU B, AN B, AN B, (A\B)U(B\A4) .

6. [lycTs umMeeTcst yHuBepcalibHOEe MHOKeCTBO U . buHapHoe oTHOLIeHUE p 3a1aHO
cienyromuM odpasom: p = {(4,B) | A = B, A,B cU}. Kakumu cBolicTBamMu 00J1a-
JaeT TaHHOe OMHApHOEe OTHOIIeHUE? SIBIIsIeTCs M JaHHOE OTHOIIICHUE OTHOIIIE-
HUEM SKBUBAJICHTHOCTH, OTHOIIICHUEM ITOpsIIKa?

Kontpoabnasi padora Ne 2
Koneunwvie cymmot u pexyppenmmsle COOMHOUIEHUS
Bapuanrt (oOpaszerr)

1. Pemuth peKyppeHTHOE ypaBHEHHE.

1) a,,,=5a,,,—-6a,,a=13a,=29; 2) a,,=4a,-4a,a =10a, =24
2. Haiitu cymmy, ucnonb3ys MeTofl npusefenus S, = Yn_o(—1)*(2k + 3).
3. Ucnonb3yst METOJ CYMMHUPYIOIIETO MHOKUTENS, PEIIUTh PEKYPPEHTHOE COOTHO-
wenue D, =3D,,_; + 2,0, =0 (n = 1).
4. Haittu mpon3BoasIy 0 GyHKIUIO CICTYIONIEH MOCae0BaTeIbHOCTH
{3(n —4) + 5™*2},
5. Haiitu oOmuii 4ieH a, mociaenoBaTeaIbHOCTH, Ut KoTopoi GyHkius fa(X) sBis-

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

Kontpoabnas padora Ne 3
Komounamopuxa
BapuanTt (oOpa3en)
1. B oTnene Hay4HO-UCCIIEIOBATEILCKOTO HHCTUTYTA pab0OTalOT HECKOIBKO Yeso-
BCK, MPUYEM KKl U3 HUX 3HACT XOTS ObI OJTMH WHOCTPAHHBIHN S3BIK, 6 YEIIOBEK
3HAIOT aHTJIMHACKUM SI3bIK, 6 — HEMEIKHM, 7 — PpaHIly3cKui, 4 3HAIOT aHTJIUACKUI
U HEMEIKHM, 3 — HeMenKui 1 GpaHIy3cKkuid, 2 — ppaHIly3CKuil U aHTTUHCKHM, 1
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YEJIOBEK 3HAET BCe TPH sA3bika. CKOJIBKO UeoBeK padboTatoT B oTAesne? CKOIBKO U3
HUX 3HAIOT TOJBKO aHTJIMHCKUU A3BIK? CKOJILKO 3HAIOT TOJBKO OJIMH SI3BIK?
2. Pemuth ypaBHEHUE C)7 +2C%, =7(x-1);

X+1
3. Homep aBTOMOOMIBHOTO MpHIIETIa COCTOUT M3 IBYX OYKB M 4eThIpeX Iudp.
CKOJIBKO pa3IuIHBIX HOMEPOB MOXKHO COCTaBUTh, MCTIONB3ys 30 OykB u 10 mudp?
4. CKOIBKO “‘CJIOB” MOKHO TTOJTYYHUTh, IIEPECTaBIIsAsA OyKBHI CIOBa “miapadosa’?
B knacce ob6yuatorcs 42 yuenuka. M3 aux 16 yyacTBYIOT B CEKIIMH IO JIETKOM aT-
JeTuke, 24- B pyTOoNpHOM cekiuu, 15 — B maxmaTHoM cekiuu, 11 — u B cekiuu
IO JIETKOM aTJIeTUKE U B PyTOOIBHOMN, 8 — U B JIETKOATIETUYECKOM, U B IIaXMaT-
HOM, 12 — u B (hyTOOIBHOI U B 1IaXMaTHOM, a 6 — BO Bcex Tpex cekuusx. Ocranb-
HbIC IKOJBHUKH YBIIEKAIOTCS TOJIBKO Typu3MOM. CKOJBKO IIKOJIBbHUKOB SIBJISIOTCS
TypucTamu?

5. Ilpu KakoM 3HaYEHUU X YETBEPTOE CJIaraeéMoe Pa3yIoKEeHUs (\/F + i/ZTX)m B 20
pa3 OoJsiblie M, eciii OUHOMHUANIBHBIA KOA()PUIIMEHT YETBEPTOTO CIAra€MOIo OTHO-
CUTCSl K ONHOMHUAIBHOMY KO3 (DUIIMEHTY BTOPOIO cilaraeMoro kak 5:1?

6. PacKkpbITh CKOOKH B BBIp&KCHHHU (X + Y +2)°.

Kontpoabnasi padora Ne 4
Teopusa cpaghoe
Bapuanrt (oOpaszerr)
1. 3apath rpad MHOXKECTBaMH BEPIIUH U pedep, MATPULIAMUA UHLIUIEHTHOCTH,
CMEXHOCTH, CIIUCKOM pedep. HaliTu ctenenu BepiinH rpada.

Bapmant2 Bapman 3

3. Onpenenuts, ABIAETCS U cienyromas yacts H; rpadga G noarpadom, cyrpa-

dom, noxpaiBaromum cyrpadom. Haiitu H, (i =1,10).
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V(H,)={a,b,e, f} E(H,) ={1,3,4,6};

21

k
19:60 2
=

T

4. Wmeet nmu rpad siinepoB nuki (1enb)? KakoBbl pacCTOSHUS MEXTY BEPIIH-
Hamu? Kakue BeplvHbI ABJISIIOTCS 1ieHTpamu? Haittu panuyc rpada.

Bapmanr 1 Bapmaur 2 Bapuasr 3
R o ™
N A \
| ]
. e B V! W,
SN S S5
\ 'l ‘,-"'
"\..l' 1/
| - v -
.
Bapuar 4 BapHasT 5
) —
" %
o T T ) 1
\ (1""
¢ | 3

5. CKoJIbKO BEPIIIMH MaKCUMaJIBHOTO TUIa nMeeTcs B rpade? KakoBo nukioMaru-
yeckoe unciio rpada? KakoBo xpoMatuueckoe 4uciio rpada?

Bapnanr 1 Bapuaur 2 Bapnant 3
- - . * . .
-
-—e . - - U — ., ‘/,.
/
| — i
—t . e S N\
| — o v .
——e e . v
Bapuant 4 Bapuaut 5

. . . \ N
-

- » -
s B
/

6. C MOMOIIbIO MAaTPHUIBI CMEKHOCTH HANTH KOMIIOHEHTBI CUJIBHOM CBSI3HOCTH Op-
rpada
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7. HaiiTu »ii1epoBy LieTb.
1 2

) 7

8. HaiiTu MUHMMaIbHOE OCTaBHOE JICPEBO

1 2 2 g 3
I 6
5
4
5 71 ¥ o
g 2
& 7 a

9. HaiitTu MUHUMAIIbHBIN MYTh B HArpy>keHHOM Tpade no meroay Popaa-bemni-
MaHa U3 BEPILIVHBI B BEPIIUHY 1.

6.2. IIpuMepHbIe BONPOCHI M 3a1aHus / 3aa4M VISl IPOMEKYTOYHOM aTTecTa-
111071

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

3aMEHY
Pasznensr n IIpumepHBbIe TEOpeTHYE- [IpuMepHBIe TpaKTHYECKUE 3a1a41
TEMBI CKHE BOIIPOCHI

8 cemecTp

1. Teopusa mnoscecme u omuouienuii
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1. IMoHsgTne MHOXKECTBA.
OCHOBHBIE ONPEICIICHUS.
2. CroocoOsl 3afaHus:; Iie-

1.1 Muoxe-
crBa. CriocoOs1
3agauusd. Omne-

paruu Haj PEYHCIICHHE  DJIEMEHTOB,

MHOXECTBAMHU. | XapaKTEPUCTUUECKOE
cBoiicTBo. KoHeuHBIE MHO-
JKEeCTBA.

3. OcHOBHBIEC oOmEpanuu
HAJ MHOXECTBAMH: O0b-
eNHEeHHEe, TIepecevyeHue,
JIOTIOJIHEHUE, PAa3HOCTb.

4. JlekapTOoBO TpOU3BEE-
Hue. JlekaproBa CTEIEHb.
JnarpaMmbl Ditnepa-
Benna.

1. Ilyctb yHUBEpcanpHOE MHOXKECTBO U —
MHO>KECTBO BCEX CTYJIEHTOB; A — MHOXECTBO
BCEX

cTtyaeHToB crapuie 20 jiet; B — MHOXKECTBO
CTYJEHTOB oOyJaromuxcs Ha 3, 4 u 5 Kypcax;
C — MHOKECTBO CTY/ICHTOB IOPUIUYECKOTO
(bakynbTeTa.

KaxoB copepxaTenbHblii CMBICT KaXI0T0 U3
CJIEIYIOIIUX MHOXECTB!

a) AN BNC;6)AUBNC);B8)B\C;1)C\B

2. 3a1aH0 OMHAPHOE OTHOIIICHUE

{(aTb) =bh?%a,b € N}

Kakumu cBoiictBamu 001a1aeT 1aHHOE OUHAp-
HO€ OTHOUIeHHe? SIBJISeTCs 1M OHO OTHOIIIE-
HUEM 3KBUBAJICHTHOCTH, OTHOIIICHHEM I10-
psanka?

3. Hanbl mHOXecTBa A = {1,2,3,4,5,6} u B
=1{4,5,6,7,8,9,10}.

Haittu AU B, AN B, A\B, B\ A, AAB .

4. Cpenu 100 meraneit mpouu o0pabOTKy Ha
nepBoM cTaHke 42 mTyku, Ha BTopoM — 30
HITYK, @ Ha TPETbeM — 28. IPUYEM Ha IIEPBOM
U BTOPOM CTaHKax oOpaboTaHo 5 peraneii, Ha
nepBoM u TpetheM — 10 geraneii, Ha BTOpoM u
TpeTbeM — & JeTajeil, Ha BCeX TPEeX CTaHKaxX
ob6paborano 3 neranu. CKOJIBKO JeTaneit 0o-
paboTaHO TONBKO Ha MEPBOM CTAHKE U
CKOJIBKO JIeTaJIeil He 00paboTaHO HU HA OJTHOM
U3 CTAaHKOB?

1.2 bunapueie | 5. bBuHapHBIE OTHOIICHUS U

OTHOILIEHHS. HX CBOICTBA.

Onepanuu Hax | 6. DKBHBAICHTHOCTH U
OMHAPHBIMH pa3OMeHHus  MHOXECTBa,
OTHONICHUSIMHA. | (paKkTOp-MHOXKECTBO. OT-

HOLICHUS TOpsAKa.

1. ITycTb umeeTcst yHUBEpCAITbHOE MHOYKECTBO
U . buHapHoe OTHOLIEHHE P 3a/1aHO CIEIYIO-
muM obpaszom: p = {(4,B) | A =B, A,B cU}.
Kakumu cBoiictBamu o0nagaeT naHHOe OMHap-
HOe oTHolIeHue? SIBisieTcs Iu JTaHHOe OTHO-
IICHHE OTHOIICHNEM SKBHBAJICHTHOCTH, OTHO-
HICHHeM Topsaka’?

2. Ha mHOXecTBEe R OMHapHOE OTHOIIICHHE

p 33JaHO CIIeAyIOIUM obpazom: p = {(x, y) /
(x —»)eQ, x, yeR}. Jlokaxxute, 4TO p — OTHO-
IICHHE YKBUBAICHTHOCTH.

2. Koneunsle cymmol u pexyppenmmple coom

Houwilenun

2.1 Pexyppent- | 7. PekyppeHTHbIE COOTHO-
HBIE COOTHO- menus. [Ipumepsr 3anauy,
HICHUS NPUBOAAIINX K  PEKyp-
PEHTHBIM COOTHOIIICHUSIM.
8. JIuneitHble 0THOPOTHBIE
PEKYPPEHTHBIE COOTHOLIE-
HUS C TOCTOSTHHBIMH KO3 (-

bunmeHTamu.

1. Pemiuth peKyppeHTHOE ypaBHEHUE.
a,,=>5a,,—6a,a =13a, =29;

2. Haiitu o01iee penieHrne 0THOPOTHOTO JTH-

HEMHOTO PEKYPPEHTHOI'O COOTHOLIEHHUS

An+ktP1*An+k-11. .. TPk-an=0 B cilyyae npoCThIX

KOpHE# A1, Ak XapaKTepUCTHIECKOTO MHOTO-

unena Pa(X)=x"+p1-X*1+... +p«
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9. HeomgHOpomHOE ITHHENH-
HOE PEKYpPpEeHTHOE COOT-
HomreHue. CrocoOsI pere-
HUSl PEKYPPEHTHBIX COOT-
HOLIEHUM.

3. HaiiTu mocienoBaTenbHOCTH {an}, yIOBIC-
TBOPSIONIYIO PEKYPPEHTHOMY COOTHOIICHHIO

an+2-5an+1+6an=5".

2.2 Ucuucne-
HUE U OLIEHKA

10. CoocoObl 3anucu Ko-
HEUHBIX cymM. I[IpeoGpa-

o n n-k :
1. Haiitu kpatHyto cymmy Y _o 2 72g (k — J).
2. HaiiTi oO1uii wieH mocie0BaTeIbHOCTH an

KOHCYHBIX 30BaHust cymM. KpaThbie | g kotopoit ymkims fa(X) sBiseTcs mpou3so-
CyMM CYMMBIL. NSIeit

11. HekoTopele MeTOHE! | £ (x) = arctgx.

CyMMUpOBaHHA. MeTombl

HaXOXICHUS OLICHOK

CYMM.

3. Kombunamopuxa

3.1 OcHoOBHBIE
3aKOHBI KOM-

12. IlpuHIMO MeTo/Ma Ma-
TEMaTUYEeCKOW WHIYKITHH.

1. B otnene HaydyHO-KCCIIEI0OBATENLCKOTO UH-
CTUTYTa pabOTal0T HECKOJIBKO YEJIOBEK, IIPU-

OMHATOPUKH. HekoTopsie pa3HOBUIHO- | YeM KaXK[bIif U3 HUX 3HAET XOTS Obl OIUH UHO-
OcHoBHBIE CTH (MOAM(UKAIIMU) Me- | CTPAHHBIN SA3bIK, 6 YEIIOBEK 3HAIOT aHTJIUH-
(bopMyIIbI KOM- | TOAa MAaTEMAaTUYECKON UH- | CKUH S3bIK, 6 — HEMEeLKHiA, 7 — QpaHIly3CKHIA,
OMHATOPHKH. JyKIUU. 4 3HAIOT aHTJIMICKUI U HEMELKUM, 3 — HeMell-
13. [IpaBuno cymmsl. [Ipa- | kuii 1 Gppaniry3ckuid, 2 — QpaHIly3CKUii U aH-
BUJIO IIpou3BeneHus. Me- | rnickuid, | yeroBek 3HAaeT BCe TPU SA3bIKA.
TOJI BKJIIOYEHUS U UCKIO- | CKOJIBKO YeloBeK padoTaoT B oTAeme?
YEHUS. CKOJIBKO M3 HUX 3HAIOT TOJIBKO aHTJIUHUCKHI
14. Pazmemienus, nepecta- | A3bIk? CKOJBKO 3HAIOT TOJIBKO OJUH S3BIK?
HOBKH, coyeTaHusi 0e3 mo- | 2. CKOJIbKO YuCell CpeIr IEPBOM THICTIH
BTOPEHMUII. HATypaJIbHBIX YMCEN HE JIETATCSA HU Ha 2, HU
15. Pa3memienus, nepecra- | Ha 3, HU HA 5, HU HA 77
HOBKHM, coueTaHusi ¢ To- | 3. PemuTh ypaBHEHHE.
BTOPECHUSIMU. i 30
+1 +2P><—1 == Px’
7
4. Homep aBTOMOOMJIBHOIO MpHULENa COCTOUT
U3 ABYX OykB M yeTbipex mudp. CKomabpko pas-
JUYHBIX HOMEPOB MOYKHO COCTaBUTbh, HCIIOJb-
3yst 30 6ykB u 10 uudp?
3.2 bunom 16. ®opmyiia bunoma 1\
Hsrorona. bu- | HetoroHa . bunoMuans- 1. B GnHOMHAIBHOM Pa3oKEHHH (X P+ —3J
HOMHAJIbHBIE HbIE KOO (OUITHECHTHI. . ic
Koo duIm- 17. Tpeyromsauk ITac- HaWTH YICH Pa3JIOKEHUS, HE COJEPIKAIINN X.

enTsl. [loauHo-
MuanbHas Qop-
Mmyuna. [Toauno-
MHaJIbHBIE KO-
3¢ HULIEHTHI.

kans. [I[pumenenus ou-
HoMa HerotoHa.

18. [TonnHoMuanbHas
dopmyna. IlonuHommAaIb-
Hble KO3 (HUIIUEHTHI.

19. IIpumeHeHre MoanHO-
MHUAJTEHON (hOPMYJIBI.

2. JlokazaTs, 4to Bepakenue 2" -3" +5n—4
IEeIUTCs Ha 25.

3. PackpbITh CKOOKHU B BEIpQXKEHUHT (X +y+ 2)5
4. Haiiti kod(GUImenT npu x° B pa3nokKeHUN

(2+x2 —xs)g.

4. Teopusa zpaghos

4.1 Onpenene-
Hus rpados.

20. Ompenenenue rpada.
JnarpaMmsl.
niceBiorpadswl,

CMEXHOCTD.
Oprpadsl,

1. U3omopdusl 1u rpadsi?;
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DneMeHTHI rpa-

¢oB.

MyJbTUTpadbl |
rpadml.

21. Uzomopdusm rpados.
22. Tlonrpadsr. Banenr-
HOCTb. MapupyTsl, 1enu,
IIUKJTBI.

23. CsazHocTb. PaccTosiHue
MEXJy BEpIIMHAMH, SIPYCHI
u auamerp rpada. DKCIeH-
TPUCHUTET U IICHTP.

TUnep-

G,

2. lnsa rpacda G Ha puc.1 onpeaenuTs cTeneHb
BEPILUHBI 4.

3. OnpenenuTh, SABJISETCS JIU CISAYIOIIas
vyacth H, rpada G noarpadom, cyrpadom,
MOKPBIBAIOIIUM CyTrpadoM.

4. Haiitu ﬁ,(l =1,10).

V(H,)={a,b,e, f} E(H,) ={1,3,4,6};

k — —‘ m

e S <o £t

20 |
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4.2 Bunpl rpa-
¢doB u onepa-
IIUY HaJl Ipa-
bamu

24. Bunel rpadoB: TpHUBH-
allbHBIM, ITOJIHBIHN, KIIUKA.
25. JIBynonbHbIE Tpadsbl.
Hamnpasnennsie oprpadst u
CeTH.

26. Omepanuu Haj Tpa-
bamu: ynaneHue BEepILINHBI,
no00aBiIeHHE BEPIINHBI, Y/Ia-
jgeHue pebpa, aoOaBiIeHHE
pebpa, momomHeHue rpada.
27. Omnepaumuu Hajg Trpa-
dbamu: 0oO0BEIUHEHHE Tpa-
¢doB, nepeceuenue rpados,
coeaHeHue rpados.

1. Tans! rpadsr G u H

/\

—_

a) coctaBbTe 11 G 1 H cTrenennsie mocieno-
BaTENIbHOCTH;

0) onpenenuTe, SBISIOTCS JU 1aHHbIE rpadbl
MOJTHBIMU, ITyCTBIMU;

B) ONPEICITUTE YHCIIO CBI3HOCTH TpadoB
YHCII0 peOEepPHOI CBSI3HOCTH;

') yKaXxuTe B rpadax Bce pa3/ieauTeNbHbIe
BEPLINHBI, MOCTHI,
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1) HallAuTe paguyc, TMaMeTp U LIEHTP JaH-
HOTO Tpada;

€) pacro3HaiTe, ABISIOTCS JIU JTaHHBIE TPpadbl
JIBYZOJBHBIMHU.

4.3 CriocoObl 28. Jmarpammer. Marpuna | 1. 3amate rpad MHOKECTBaMHU BEPILIKH U pe-
3a/1aHusl rpa- CMEXHOCTH. MaTtpuua uH- | Oep, MaTpULIaMU UHIUACHTHOCTH, CMEKHO-
¢doB. Komrio- nuacHnuid. CHUCKU CMEX- | CTH, ciickoM pebep. Haiitu cTrenenu Bep-
HEHTHI CBA3HO- | HOCTU. MaccuB ayr. e rpada.
ctu rpadoB. 29. O6benunenue rpados u s :, i
KOMIIOHEHTBI ~ CBSI3HOCTH. ] / [ 1
TOYKM COUIEHEHUS, MOCTBI -
u Onoku. Bepmmnuas u pé- [ ] u
OepHasi CBA3HOCTb.
30. Ouenka yucia péoep ve-
Pe3 HHMCIO BCPILHMH H HHCIO | 5 - pyojiry MumuvansHeri MyTh B Harpy>X€HHOM
KOMIIOHCHT CBASHOCTH. rpade no merony Popaa-bennimana u3 BepInHbI
B BepUIUHY 1.
4.4 O6x0/161 31. O6xomsI rpados. 1. Umeet nu rpad sitnepos uuki (mens)? Ka-
rpados. Ditne- | 32. DilnepoBsl HUKIBL. Jil- | KOBBI pacCTOSHUS MeX 1y BepiunHamu? Kakue
POBBI U Ia- nepoBel rpadsl. Kpurepuii | BepumHbl sBistoTcss neHtpamu? Haiitu pa-
MUJIbTOHOBBI sitepoBocTH.  ANTOpuUTM | AMyC rpada.
rpadsl. ITOCTPOEHUS JHIIepoBa i . )
IIMKJIA B DIJIEpOBOM Tpade. I ; |l
33. TaMUJIbTOHOBBI IIUKJIBI. — :T
amunbToHOB rpad. 3agaua - e -
Kommusosixépa. , ( =
<:.&’%i;%:
2. Haiitu siinepoBy 1ens.
1 2
L — 5
& 7

4.5 llepeBbs u

34. CBoOonHble JEpEBBS.

1. Ha pucynke naun rpad G tuna gepesa. B

neca. Pac- OcHoBHBIE CBOMCTBa Jiepe- | 3TOM rpade BeplInHa MaKCUMaJIbHOTO TUIIA
Kpacka rpa- BbeB. LleHTp nmepeBa. Opu- | ecTh BeplIMHA THUIA:
¢doB. SHTHUPOBAHHBIC JICPEBbSL. 1)1;2)2;3)3;4)4,5)5.
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35. YnopsigoueHHble aepe-

Bbsl. bHUHapHBIE JI€pEBBA.

BBIpOBHEHHBIE H  TIOJIHBIC

JIEPEBBSL. ®

36. XpomMaTHYeCKOE YHUCIIO /
rpada u ero 10NMoJHEHUsI.

37. TouHBbIil anroput™ pac-

KpaIuBaHMsI.

38. IpubamkEHHBIA ayro-
UTM  TIOCJIEJIOBATEIILHOTO

P a rpada?

paCKpaH‘IHBaHHH' Teop cMa o Bapant 1 Bapuant 2 Bapant 3

IIAITH KpacCKax. =T ]" -1

Bapuant 4 Bapiast 5

o [

3. [IpuMeHUTHh ANTOPUTM MOCICIOBATEIBHOM
packpacku s rpada

2. CKOJIBKO BEpIINH MaKCUMaJIbHOIO THIA
umeetcs B rpade? KakoBo nukiomaTuueckoe
yucio rpada? KakoBo xpomMarndeckoe 4ucio

=

Cocrasutens (u):  [Jommatosa T. A., nouent kap. MOMM

(Ppamunus, unuyuansr u dorxcrocms npenodasamensi (ei))
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