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1. HEJIX OCBOEHUSA JTUCIUAIIJIMHBI

Lenp ocBoeHWs IUCHMIUIMHBI «JlMCKpeTHass MaremaTwka» 3To (opmupoBaHue y
oOyyJaromerocsi 3HaHUH 1O OCHOBaM TEOPUU MHOXKECTB, TECOpHHM TrpadoB, KOTOpas HIMPOKO
HCIIOJIB3YETCSI B COBPEMEHHOM IIPAKTUKE MOJCIMPOBAHUA, KaK B YIPAaBICHUU, TaK U B JAPYTUX
00TacTsAX YENOBEYECKON [EesTeIHbHOCTH; O3HAKOMJICHHE C OCHOBHBIMH KOMOWHATOPHBIMH
KOHQUTrypanusMu ¥ (GOpMylIaMu TPUTOAHBIMH JUIS ONHMCAHWS CHTyalldil, HE MOJIAIOLINXCS
OIIMCAHUIO TPAJULMOHHBIMYU CPEICTBAMH KJIACCUYECKOM MaTeMaTWKu. Bce 3T0 MO3BOJAIOT mpu
HEOOXOMMOCTH aKTUBHO HCIIOJB30BaTh COBPEMEHHYIO BBIYHCIHTEIBHYIO TEXHHKY, HOBBIC
WH(POPMAIIMOHHBIE TEXHOJIOTHH.

[Ipu 3TOM 3a7a4aMu TUCIUIINHBI SIBIISIOTCS:
® yMEHME [TPOM3BOJUTH OTEpPAIH HAJl MHOKECTBAMU;
pasnuyath OMHApHbBIE OTHOIIEHUS U PYHKLINU;
YMEHHE MO0JIb30BaThCsl KOMOMHATOPHBIMU (PopMyIaMu;
3aJ1aBaTh rpag ¢ NOMOIIbIO MATPUILl CMEKHOCTH U MHIIUJICHTHOCTH;
BBIYHCIISTH UHBAPUAHTHI rpada;
MPUMEHSITh aITOPUTMBI 1711 HAXOXAECHHUS OCTOBHOTO JilepeBa MUHUMAJILHOTO Beca.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

2.1. IncumminHa «JIMCKpeTHas MaTreMaTHKa» OTHOCUTCS K 00s3aTebHON yacth bioka 1
JucuumiuHel (MOIYSN), UIMEET TECHYIO CBA3b C IPYTUMU JIUCHUTUTMHAMU.

2.2. B Tabnuie npuUBEACHBI MPEAMICCTBYIOMIUE W  TMOCICAYIONIUE  JAWCIUIUIHHBL,
HarpaBJieHHbIE Ha (OpMHUpOBaHWE KOMIIETCHIIMHA JUCIHUIUIMHBI B COOTBETCTBHU C MaTpPHIICH
rkommneteHnuit OI.

IIpenmecTByomue 1 Nocjaeaywomme JHCHUNITHHBI,
HanpaBJieHHbIe HA (POPMHUPOBAHME KOMIIETEHIIU

Ne
/ [IpenmecTByromue JUCIUATLINHBI [Tocneayromnue TUCIUTUTHHBI
n/i
1. MareMaTHUeCKUN aHaIn3 BrluncnurenpHas MaTeMaTUuKa
Anrebpa u reomeTpus MaremMaTuuecKiue OCHOBBI
HCKYCCTBEHHOTO MHTEJUICKTA




[Inanupyemsle

pe3yabTaThI

OCBOCHU

3. AHANKATOPBI JOCTUXKEHUSA KOMIIETEHLIUA

oOpaszoBarenpHOU  mporpammbl  (OIT)  —

KOMIICTCHIIM 06yqa}om1/1xc;1 ONPCACIAOTCA TpC6OBaHI/IHMI/I craHjapTra 110 HaIllPaBJICHUIO

noarotoBku 09.03.04 IIporpammuas nHXeHepus U (GOPMHUPYIOTCS B COOTBETCTBHH C MaTpULIEH

rkomrerenuid OI1

Ne Homep/ HaumenoBanue B pesyabTare n3yueHus M CHHMIIIHHbI
n/n HHJIEKC KOMIIETeHIM U o0yuarommecsi J0JIKHbI:
KOMIIETEHLIMH (u14 ee yacTu)

1 2 3 4

1. Crnocoben nmpumensats | OIIK-1.1.  HMcnons3yer  3HaHHMS  OCHOB
€CTECTBEHHOHAy4YHbIE MaTeMaTHKH,  (U3MKH,  BBIUYMCIUTEIBHOU
u OOIIeHHKEHEPHbIE TEXHUKH U IPOrpPaMMMPOBAHMS Ul PEIICHUs
3HAHUSI, METOJbI MOCTABJIEHHBIX 3a7a4.
MaTeMaTH4ECKOTO OIIK-1.2. Vcnonb3yeT NPUHLUIBI U METOIbI

OIK-1 aHaJM3a u TEOpUH KOMOWHATOPUKU M HUX MNPUMEHEHHUS

MOJIENTPOBAHUS, JUIs  WCCleoBaHus B IpodecCHOHATBbHON
TEOPETUYECKOTO U JeSITEIbHOCTH
JKCIIEPUMEHTAIBHOTO OIIK-1.3. AHamu3upyeT W HWHTEPIPETHUPYET
HCCIIEIOBAaHUS B pemieHns B 00NacTd  MaTeMaTHYeCcKOro
npodeccuoHalIbHOM aHaJIM3a U MOJIETTUPOBAHUS

JCATCIbHOCTH




4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI

4.1. OFbEM JTUCHUILIMHBI U BUJbI YYEBHOM PABOThHI

Bua yueOHo# paGoThl Bcero yacos CeMeCprI*
Ne 2
4acoB
1 2 3
AyIMTOpHAasi KOHTAKTHas padorta (Bcero) 72 72
B toMm uucne:
Jlexrum (JT) 36 36
[Mpaktuyeckue 3austust (I13), Cemunapsr (C) 36 36
JIaGoparopubie paboTsl (JIP)
KonTakTHasi BHeayAiuTOpHAas padoTa, B TOM YHCIIE: 1,7 1,7
WNHpuBuayanbHbIE U TPYNIIOBBIE KOHCYIbTALUU 1,7 1,7
CamocrosiTeabHas paGoTa 00y4alomerocs 34 34
(CPO) (Bcero)
Paboma ¢ knuoicnvimu u QJIEKMPOHHbIMU UCIMOYHUKAMU 10 10
Tloozomoska k mexywemy koumponio (IITK) 14 14
Iloozomosxka k npomesicymounomy koumpoiro (I111K) 10 10
IIpomexyTouHas 3auer (3), 3 3
arrecrauus B TOM YHUCIJIE:
[Tpuem 3auera, yac 0,3 0,3
HUTOI'O: O6mas 4acoB 108 108
TPYA0EMKOCTh 3a4. efl. 3 3




4.2. COAEP XAHUE JUCIHUIIJINHbI

4.2.1. Pa3neanl (TeMbl) TMCHUIJIMHBI, BUbI Y4eOHOH 1eATEJIHLHOCTH U (JOPMBI KOHTPOJIS

Ne
n/
n

Ne
cemec
Tpa

HaumeHoBaHue pa3jaesia (TeMbl)
AUCHMILTUHBI

Buabl yueoHoii

NesiITeJIbHOCTH, BKJIOYAst
CaMOCTOSITETbHYIO padoTy

00y4yarImXxcs
(B yacax)

J

JIP | 113

BCE
ro

®opMbI
TeKyLleH u
MPOMEKYTOYH
oil aTTecTalNu

3

5 6

9

Paznen 1. MuoxecTBa.

CP
(0)
7

4

12

KontponbHbie
BOIPOCHI,
UHIUBUAYaJIbHBIE
3alaHus K
MIPAKTUYECKUM
3aHATUAM

Paznien 2. bunapHbie OTHOIIEHUS.

KoHTponbHbIE
BOIIPOCHI,
UHIUBUIyaJIbHBIE
3a1aHUS K
NPaKTUYECKUM
3aHATUAM

Paznen 3. Oynkius.

KoHTponbHbIE
BOIIPOCHI,
UHIUBHIYallbHbIE
3aJaHus K
MPaKTHYECKUM
3aHATHAM

Paznen 4. KombuHaTopuka.

18

Kontpomibusie
BOIIPOCHI,
WHIWUBHUIYalbHbIC
3a7aHus K
MPaKTUYECKUM
3aHATHAM

Paznen 5.
COOTHOIIIEHHUS.

PexyppenTHbie

12

Kontpomibubie
BOIIPOCHI,
WHIWUBUIYalbHbIE
3a7aHus K
NPaKTUYECKUM
3aHATHAM

Paznen 6. Teopus rpados.

18

18 |16

52

KonTponbubie
BOIIPOCHI,
WHIMBHIYaJIbHbBIE
3aJaHus K
MPaKTHYECKUM
3aHATHAM,
TECTUPOBAHHE,
KOHTpOJIbHAS
pabora

KonrtakTHas BHeayJuTOpHAs
pabota

1,7

I'pynnoBeie u
WHIMBHIyalIbHbIE
KOHCYJIbTaIln|

HpOMe)I(YTOLIHaH aTTeCTanuAa

0,3

3auer

HUTOI'O 4acoB B 2 cemecTpe:

36

36 |34

108




4.2.2. JIekiHOHHBII KypC

Ne HaumenoBanue HaumeHnoBaHue TeMBbI Conep:xanue gekuuun | Beero
n/ | pa3aena IMCHMILINHBI JeKIuH 4acoB
n
1 2 3 4 5
Cemectp 2
1. | Pasmen 1. MHoOXxecTBa Tema 1.1 MHO>ecTBa. CrocoOsbl 3aaHUs 2
Omnepanuu Haj MHOXecTBa. Onepanuu
MHOX>KCCTBaAMHU. HaJ MHO>KCCTBaMHU.
2. | Pasznen 1. MuoXecTBa Tewma 1.2 Jlornueckue DKBUBAJICHTHEIE 2
3aKOHBI HAJ1 MHOXXECTBaAMU MHOXECTBA.
Mo1HoCTE
MHOKECTBA.
AOCTpaKTHbIE 3aKOHBI
orepauuii Hajg
MHO’KECTBaMHU.
3. | Paznmen 2. bunapHeie Tema 2.1 bunapHbie CBoiicTBa OTHOLIEHUH. 2
OTHOIIICHUS otHOmIcHUS. CBOMCTBA PazoueHus u
OMHAPHBIX OTHOIICHUH OTHOIIICHHE
SKBHBAJICHTHOCTH.
OTHOIIIEHUE TOPSIAKA.
4. | Paznen 3. OyHKIMSI. Tema 3.1 OyHKIUA. Onpenenexus. 2
CaoiicTBa (yHKITUH. CgoiictBa. CroxHas u
oOpatHass  (YHKITUH.
Oneparuu
5. | Pa3nen 4. Tema 4.1 Beibopkn. Brei6opxku. 2
Kom0Ounaropuka OcHoBHBIE (hOpMYJTBI PasMenieHus,
KOMOWHATOPHUKHI IIepEeCTaHOBKH,
COYETaHHS U (POPMYJIbI
rmojcyera nx
KoJinuectBa. [IpuHiun
CYMMBI n
MIPOU3BEICHHUS.
6. | Pasnen 4. Tewma 4.2 burom HeroToHa Bunom Herotona. 2
KombunaTtopuka CgoiictBa. OCHOBHBIE
TOXKJECTBA
7. | Pasnen 4. Tema 4.3 @opmysl DopMynbl BKIIIOYEHNN - 2
KombunaTopuka BKJIFOUEHU-UCKITFOUEHU N WCKITFOYEHU I
8. | Pasnmen 5. Tema 5.1 JIunelinbie Pemenne nuHeliHbIE 2
PeKyppeHTHLIe PEKYPPEHTHBIE COOTHOLICHUA PEKYPPEHTHEBIC
COOTHOILIEHHS cootHomenus Yuncma
dubdorauyn: GOpMyIIBL.
9. | Pa3gen 5. Tema 5.2. OcHOBHBIE [Tpumenenue 2
PexyppeHTHbIE TIOHSITHUSI TPOU3BOISIIMX MPOU3BOISIIIAX
COOTHOIIIEHHS hyHKITII (YHKIHIA TIpHA pelIeHUH
KOMOWHATOPHBIX 337124
10. | Pa3gen 6. Teopus Tema 6.1 OcHoBHBIE TTOHATHS | [ToHsATHE 2
rpa¢os. Teopun rpadoB WHIUAEHTHOCTH
CMEKHOCTH.
OnpeneneHue MoJHoOro,




JIBYIONBHOTO TpadoB,
3Be37bl. DOpPMYIIbI
MoJIcueTa yucia
MTOMEYEHHBIX U
HETOMEYEeHHBIX rpadoB.
MapuipyTsl, Lieny,
LUKJIbI, KOMITOHEHTBI.
OrnpeneneHue CBI3HOCTH

rpada.

11. | Pazgen 6. Teopus Tema 6.2 Marpuupi, Marpwuisl,
rpados. acCOLMUPOBAHHBIC C IPaPOM. | accOIMUPOBAHHBIE C
rpadom: MaTpHIIbI
WHIIUJIEHTHOCTH U
CMEXKHOCTH
12. | Pa3gen 6. Teopus Tema 6.3 Merpuueckue MeTtpuueckue
rpadosB. XapaKTepUCTHKH rpada. XapaKTEPUCTUKHU
rpados. Onpenenenue
paccTosiHus,
AKCIIEHTPUCHUTETA,
JIMaMeTpa, paanyca u
1eHTpa rpada.
13. | Pa3gen 6. Teopus Tema 6.4 Oneparyu Haj Packpacka rpada
rpados. rpadamu 00beIMHEHME,
COCITMHEHHE,
npou3sBezieHne rpados,
JIOTIOJIHEHHUE rpada
14. | Paznen 6. Teopus Tema 6.5 MaBapuantel rpada | MuBapuaHTsl rpada:
rpados. BEKTOp CTEIeHeH rpada,
IUIOTHOCTB,
HEIUIOTHOCTB,
XPOMaTHYECKOE YHUCIIO,
4rcio XaJBUrepa.
15. | Pazgen 6. Teopus Tema 6.6 [lonsitue nepesa, | OcHOBHBIE (POPMYIIBI 2
rpados. jeca, IapoCOYeTaHUs! JUISl IEPEBBEB U JIECOB
16. | Pazgen 6. Teopus Tema 6.7 ®opmyset Ko u Dopmynsl Ko u
rpados. Kupxroda Kupxroda mst
HaXOJK/ICHUSI OCTOBHBIX
JICPEBbEB
17. | Paznen 6. Teopus Tema 6.8 Anropurmet [puma | 4 o puTMb1 TTpuMa u
rpaos. u Kpackana Kpackana s
Haxoxaeaus OJIMB
18. | Paznen 6. Teopus Tema 6.9 DiinepoBsl U DiinepoBsl rpadsr:

rpados.

raMUIIbTOHOBBI Ipagbl

ONpEIEIECHUS , CBOUCTBA,
anroput™ Duepu.

HUTOI'O 4acoB B 2 cemecTpe::

36

4.2.3. JlabopaTopHbIii NPAKTUKYM (He MpeaycMOTPeH)

4.2.4. TlpakTHYecKHe 3aHATHS

Ne
n/
n

HanmenoBanue
pasjaeiia JUCUMILIMHBI

HanmenoBanue
NMPAaKTHYECKOro
3aHATHSA

Conepxanue Bcero
NMPaKTHYECKOT 0 4acoB
3aHATHSA




1 2 3 4
Cemectp 2
1. | Pazgen 1. MmuosxectBa. Onepanmu | CriocoObl 3a/IaHUs
MHuoxecTBa HaJ] MHO>KECTBaMHU. MHOXkecTBa. Onepanuu
HaJl MHO>KECTBAMHU.
2. | Pazpen 1. Jlornueckue 3akoHbI HaJ | AOCTpaKTHBIC 3aKOHBI
MHoxecTBa MHOKECTBAMU ornepauuii Haj
MHOECTBAMHU.
3. | Pa3nmen 2. bunapueie | buHapHBIE OTHOIICHHS. CBoiicTBa OTHOILIEHUH.
OTHOILIEHUS CBoiicTBa OMHApHBIX Pa3buenus u
OTHOLIEHUI OTHOILICHUE
HKBUBAJICHTHOCTH.
OTHONIEHUE TOPSIIKA.
4. | Paznmen 3. ®ynxnus. | @ynkuus. CeoiicTBa Omnpenenexus.
GyHKIMH. CpoiictBa. CroxHas u
oOpartHast (GyHKIMH.
Oneparuu
5. | Paznen 4. Bo16opku. OcHOBHBIE Bri6opxku.
Kombunartopuka bopmyIbI Pazmemnienus,
KOMOMHATOPUKH MepeCcTaHOBKH,
coueTaHusi U GopMyIbl
nojicuera 1704
KonmyecTBa. lIpuHIMNO
CYMMBI u
IIPOU3BE/ICHHUS.
6. | Pa3zpmen 4. bunoMm Hrrotona bubnom Herorona.
Kombunatopuka CgoiictBa. OCHOBHBIE
TOXJIECTBA
7. | Pa3nen 4. DopMyJIbl BKIIOUCHU - DopMyJibl BKIIOUECHU M-
Kombunartopuka WCKJTIOYEHUI WCKJTIOYEHHI
8. | Pa3zmen 5. Jlunenusie Pewmenue nuneiinbie
PexyppenTHbie PEKYpPpEHTHBIE PEKYppEHTHBIE
COOTHOUIIEHUS COOTHOUICHUS COOTHOUIEHUS
9. | Pa3pgen 5. Yucia DudoHayyu Yucia dudonayyu:
PexyppenTHbie bopMyIbI.
COOTHONIIEHUS
10. | Pazgen 6. Teopus OCHOBHBIE TIOHSITHSI IToustue
rpacos. Teopuu rpadoB WHLHJIEHTHOCTH U
CMEXKHOCTH.
Ornpezenenue nojaHoro,
JBYIIOJIBHOTO TpadoB,
3Be311bl. Dopmyiibl
MoJicueTa yucia
MMOMEYEHHBIX U
HEMOMEYEHHBIX
rpagoB. MapuipyTsl,
eI, UKIIBI,
KOMIIOHEHTHI.
Onpenenenue
CBSI3HOCTH Tpada.
11. | Pa3nen 6. Teopus Martpuirsi, Martpuiibl,




rpa¢os.

aCcCOIIMUPOBAHHBIE C
rpacdom.

aCCOIIMUPOBAHHBIC C
rpadoM: MaTpHIIbI
UHIUACHTHOCTH
HUCMEKHOCTH

12.

Paznen 6.
rpa¢os.

Teopus

Merpudeckue
XapaKTepUCTHKH rpada.

Mertpuueckue
XapaKTePUCTHKH
rpados. Onpenenenue
paccrosiHus,
IKCIICHTPUCHUTETA,
JMaMeTpa, paanyca u
1eHTpa rpada.

13.

Pasnen 6.
rpados.

Teopus

Omneparnuu Hag rpadaMu

Packpacka rpada
o0BbeIMHEHHE,
COCIIMHEHUE,
npou3sBeseHue rpagos,
JIOTIOJIHEHHE Trpada

14.

Pasnen 6.
rpados.

Teopus

WNuBapuanTtsl rpada

WNuBapuants! rpada:
BEKTOp CTENEHEN
rpada, MI0THOCTb,
HEIUIOTHOCTb,
XpOMaTHYECKOE YHCIIO,
quCcIo XaJBUrepa.

15.

Pazgen 6.
rpados.

Teopus

ITonsiTue nepesa, Jjieca,
MapOCOYETAHUS

OcHoBHbIE (HOPMYITBI
JUIsl IEPEBBEB U JIECOB

16.

Pazgen 6.
rpados.

Teopus

®opmyabl Konu n
Kupxroda

®opmyibl Konu n
Kupxroda ms
HAXO0/IEHUsI OCTOBHBIX
JICPEBHEB

17.

Paznen 6.
rpados.

Teopus

AnroputMmsl [Ipuma n
Kpackana

AnroputMmsl [Ipuma n
Kpackana qs
Haxoxaexus O/IMB

18.

Pazgen 6.
rpados.

Teopus

DitniepoBsl rpadbl
["'aMUIBTOHOBBI Tpadbl

DitniepoBsl rpadbl:
oTpe/eNeHus,
CBOICTBa, aJITOPUTM
®drepu.
["aMunbTOHOBBI rpadbl:
oTpe/eNeHus,
JIOCTATOYHBIE YCIOBUS

HUTOI'O 4yacoB B 2 cemecTpe:

36




4.3. CAMOCTOATEJBHASA PABOTA OBYYAIOIIETOCA

Ne HaumeHnoBanue Ne Buast CPO Bcero

n/n pa3neJia (TemMbl) n/n 4acoB

JHUCIMIIJINHBI
1 2 3 4 5

Cemectp 2

1. Pazgen 1. MuoxecrBa 1.1. IIpopaboTka JeKmMi - BKJIIOYAET YTCHUE 4
KOHCIIEKTa JIEKIINH, mpodecCHOHaTEHON
JINTEPATYPHI, MEPUOIAYECKUX WU3JaHUM.
HOJIFOTOBKa K IIPAKTUYCCKHUM 3aHATUAM.

2. Paznen 2. bunapusie 2.1. IIpopaboTka JneKmuWii - BKJIIOYAECT YTCHHE 2

OTHOIIICHUS KOHCIICKTa HGKHHﬁ, HpO(beCCPIOHaHBHOﬁ
JIATEPATYPHI, NEPUOIAYECKUX WU3JaHUM.
HOJIFOTOBKa K IIPAKTUYCCKHUM 3aHATUA..
2.2. M3yueHne KOHCIEKTA JICKIIMI IS BBITIOTHEHUS
WHIAUBUAYAJIbHBIX 33)13HI/H71 M0 MPAaKTHYCCKUM
3aHATUS.

3. Paznen 3. Oynkius 3.1 Pabora ¢ JIEKIIMOHHBIM MaTEpUajOM, MOMCK U 2
0030p TUTEpaTypPHI U SJIEKTPOHHBIX UCTOYHUKOB
uH(poOpMaIMK 110 HMHIUBUAYaJIbHO 3aJaHHOU
npobieme. BoimomHenre 1OMaIHuX 3aIaHHiH 10
IMMPAKTUYCCKUM 3aHATHA..

4, Pazgen 4. 4.1 IIpopaboTka JIeKIUi - BKIIOYAET YTEHHE 6

Kom0Ounaropuka KOHCIIEKTa JICKITHH, npodeccroHaIbLHOM
JIUTEPATYPBI, MIEPUOINICCKHIX M3IaHUH.
Brinonunenue JIOMaIlHUX 3alaHu M o
MPAKTUYECKUM 3aHATHSL..
5. Paznmen 5. Pexyppentnbie | 5.1 ITonroroBka K NMPaKTUYECKUM 3aHATH. 2
COOTHOIIICHUS
5.2 M3yueHue OOMONHUTENBHOM JUTEPAaTyphl IO 2
paszeny.
6. Paznen 6. Teopust 6.1 Hccnenosarensckas paboTa W ydactue B 8
rpados HAYYHBIX CTYJICHYECKUX KOH(EPCHIIHSX.
6.2 Ilonck, amanmn3 m mpe3eHTanusl WHGOPMAIUH. 8
BeimonHenne 3afaHus 10  HWHIWBHYaTbHBIM
3a/IaHUSM.
HUTOI'O yacoB B 2 cemecTpe: 34




S. IHEPEYEHDb YYEBHO-METOJAUYECKOI'O OBECIIEYEHMU A JINI |
CAMOCTOSTEJBHOM PABOTHI OB YUAIOIINUXCS IO JACHUILJINHE

5.1. MeToauuecKkue YKa3aHusl AJIisl MOATOTOBKH oﬁyqammerocs[ K JCKIIUOHHBIM 3aHATUAM

OcHoBHBIMH ~ (opMaMu OOydeHHUS JTUCKPETHOW MAaTEMaTHKH SBIISIOTCS JICKIIHH,
MIPaKTUYECKHUE U KOHCYJIbTAIlMM, KypcoBasi paboTa, a TaKXKe caMOCTOsITeNIbHAs padoTa.

JIeKIuu COCTaBJISIOT OCHOBY TEOPETUUYECKOTO OOYUCHHSI U JIAl0T CUCTEMATU3HPOBAHHBIC
OCHOBBI HaYYHBIX 3HAHUU 110 AUCHUIUIMHE, PACKPBIBAIOT COCTOAHUC U NMCPCICKTUBBLI PA3SBUTHA
COOTBETCTBYIOIIEH 00JacTH HayKH, KOHICHTPHPYIOT BHHMaHHE OOydaromuxcs Ha Hamboiee
CJIOJKHBIX U Y3JIOBBIX BOIIpOCAaX, CTUMYJIIMPYIOT UX aKTUBHYIO IMO3HABATCIIbHYIO ACATCIIBHOCTD U
CrocoOCTBYIOT (POPMUPOBAHUIO TBOPUECCKOTO MBIIIJICHUS.

Benymum MeTrogoM B JIEKIIMH BBICTYIAE€T YCTHOE H3JIOKEHUE Y4eOHOro Marepuana,
COTIPOBOXKIAIOIIEECS JIEMOHCTpaIMeld BUACOPMIBMOB, CXEM, IJIAKaTOB, MOKa30M MO/IENEH,
HpI/I60pOB, MAakCTOB, UCITIOJIB30BAHHUE MYJIbTHUMECAA allllapaTyphbl.

Jlexmus siBasIeTCS UCXOHOM (hOPMOI BCero yueOHOTro IpoIiecca, UrpaeT HaIPaBIISIONIYIO
Y OPraHu3YINIYI0 POJIb B CAMOCTOSITEILHOM HM3YyYE€HHM IpeaMera. BakHeilmas poJib JICKIHUU
3aKIJIFOYAETCS B JIMYHOM BO3JICHCTBUU JIGKTOPA HA AYJAUTOPHIO.

Ha JICKOUAX PACKPBIBAOTCA OCHOBHBIC TCOPECTHUYCCKUE ACIICKTBI, IMTPUBOJAATCA MPUMCPHI
pcair3anun Ha MPAKTHUKE, OCBCIIACTCA )IOCTI/IFHYTBIﬁ YPOBCHB CbOpMaJ'II/ISaIII/II/I JCATCIIBHOCTH I10
aBTOMATH3AI[MH SKOHOMHYECKUX MPOIIECCOB.

OcBocHHE TUCITUILTAHBI TPEIOJIaraeT CIeIyIOIIHe HAallpaBJICHUs PaOOTHI:

- U3YUCHUC HOHITUIHOT'O armapara JUCHUIIINHBI,

- U3YUYCHUC TEM CaMOCTOSITEIILHON IIOATOTOBKMU 110 y‘Ie6HO-TeMaTI/I‘-IeCKOMY IJ1a”Hy,

- paboTy HaJ OCHOBHOM U JIOTIOJHUTEIBHOM JINTEPATyPOH;

- U3Y4EHHE BOTIPOCOB JJII CAMOKOHTPOJIS (CaMOTIPOBEPKH);

- CaMOMNOJIrOTOBKA K MPAKTUYECKUM U JPYTrUM BUJAM 3aHSTHIA;

- caMocCTOsATeNbHas paboTa 0Oyyarouierocs Npy MoAroToBKe K SK3aMeHy;

- caMOCTOATeNIbHAs paboTa 00yJaronierocs B OMOINOTEKE;

- U3y4eHHe CaliTOB MO TeMaM JUCIUIUIMHGI B ceTu HTepHeT.

TpebOyeTcst TBOpUYECKOE OTHOIICHHE M K caMoil mporpamme ydeOHOro Kypca. Bompochl,
COCTaBIISIIOIIME €€ COJepXKaHue, Oo0IaNaloT pa3HOM CTeleHbl0 BaXHOCTU. EcThb BOmpOCHI,
BBITIOJIHSAIOUINE (YHKLHIO JIOTUYECKOW CBSI3KM COJAEpXAHUS TEMbl U BCEro Kypca, UMEITCA
BOIIPOCHI OMKMCATEIHLHOTO MM Pa3bsCHUTEILHOrO Xapakrepa. Bce 3TH BOMpoChl HE COCTABISIOT
CyTH, TOHSTHUHHOTO, KOHIIENTYaJbHOTO COJEpPXKAHUS TEMbl, HO HEOOXOIUMBI JJIsl 1IEIOCTHOTO
BOCIIPUATUS H3ydaeMbIX mpobsem. I[IpopaGoTka JEKIMOHHOTO Kypca SIBIsIeTCS OJHOW U3
BAKHBIX aKTHBHBIX (DOpM camocTOsITeNbHOM paboThl. Jlekuus mnpernopaBarenss HE SBISETCS
03BYYEHHBIM YU4E€OHHKOM, a MPEJCTABIIACT IO €ro MHAWBHIYaIbHOTO TBOpuecTBa. OH 4yHMTaeT
CBOIM aBTOPCKHMI KypC CO CBOEH JIOTUKOW CO CBOMMH TEOPETUYECKUMHU U METOIAMYECKUMU
MoAX0JaMU. DTO JenaeT JEKUHOHHBIH Kypc KOHKPETHOTO IMpEernojaBaTess WHIANBUAYATbHO-
JUYHOCTHBIM COOBITHEM, KOTOPBIM BpsiJ U oOyyaroniemMycs CTouT rnpeHedperats. Kpome Toro, B
CBOMX JIGKIIUSX IMIPEMNoJIaBaTeb CTPEMUTCS MPEOJ0JNEeTh MHOTHE HEJAOCTaTKH, MPHUCYIINe
OMYyOJMKOBAaHHBIM y4eOHUKaM, y4eOHBIM MOCOOUAM, JEKIIMOHHBIM KypcaM. KonmdecTBo yacos,
OTBEJICHHBIX JIs JIEKIIMOHHOTO Kypca, He MO3BOJISET Pealu30BaTh B JIEKIMSIX BCeH yueOHOI
nporpaMmbl. VIcX0osl U3 ATOTO, KAl JEKTOP CO3[aeT CBOKO TEMATHKY JICKIIHM, KOTOPYIO B
YCTHOW WM MUCBMEHHOUW (opme mpeacTaBiseT oOydarolmuMcs TP MepBoil BcTpede. BakHo
oOyuaroliemMycs MOHATh, YTO JIEKIHS €CTh CBOeoOpa3Has TBopUeckas ¢opMa caMOCTOSTEIbHON
pabotel. Hamo mbITaThCs CTaTh AKTUBHBIM COYYaCTHUKOM JIGKIIMU: JyMaTb, CpPaBHUBATH
M3BECTHOE C BHOBb MOJIy4a€MbIMHU 3HAHUSMH, BOUTH B JIOTHKY U3JI0KEHUS MaTepHana JIEKTOPOM,
M0 BO3MOXKHOCTH BCTYNAaTh C HUM B MBICIICHHYIO TIOJIEMUKY. Bo BpeMs JeKIuu MOXKHO 33/1aTh
JIEKTOpY BOIpoc. Bompockl MOXKHO 3a/aTh M BO BpeMs MepephiBa (MUCBMEHHO WJIH YCTHO), a
TakXKe TOCTe JIeKIUW WIM Tepeq HadaioM ouepenHoil. Jlekrtop HaiimeT GopMbl U crocoObI



pearupoBaHMs Ha BOIIPOCH 00YJArOIIUXCS.
5.2. Meroanyeckue yKa3aHus JUIsl NOATOTOBKHU 00y4alOMMXCS K NPAKTHYECKUM 3aHATHAM

B mporecce TOATOTOBKM M TPOBEACHUS MPAKTHYCCKUX 3aHATHH, O0Oydaromuecs
3aKpeIUISIOT TOJNYYCHHBIC paHee TEOPSTHUSCKUE 3HAHWS, NPHOOPETAIOT HABBIKH HUX
MPAKTUYECKOTO MPUMEHEHHUs], OTIBIT PAIIMOHATILHON OpraHu3anuu y4eOHOW padoThl, TOTOBSITCS
K cllaye dK3aMeHa, HalTMCaHusl KypCOBOM pabOTHI.

B nauane cemectpa oOydaromipecs MOJYYarOT CBOAHYIO HHGpopManuio o ¢dopmax
IIPOBEJICHUS 3aHATUN U popmax KOHTpouIst 3HaHUM. Torna xe oOydyaronumcs pe1oCTaBIIsIeTCs
CIIUCOK TEM JIEKIIMOHHBIX M TMPaKTHUYEeCKUX 3amaHuil. Kaxpoe mpakTHyeckoe 3aHATHE II0
COOTBETCTBYIOIIEH TEMAaTUKE TEOPETUUYECKOTO KypCa COCTOUT M3 BOMPOCOB ISl MOJTOTOBKH,
Ha OCHOBE KOTOPBIX MPOBOJMTCS YCTHBIM OMpOC Kaxkaoro oOydaromierocs. Takke mocie
M3Y4YEHUs] KaXJOTo pas3fiena s 3aKpervieHUs MPOEJACHHOTO MaTepHalia peIiaroT TeCThI,
JeNaroT pedepaTUBHbIE paObOTHI [0 TOTIOJHUTEIBLHBIM MaTepHUaiaM Kypca.

Hcnone3yss JNEKIMOHHBIA MaTepuall, Yy4eOHUKH, JOIMOJHHUTEIbHYIO JHUTEPaTypy,
MPOSIBIISIE TBOPYECKUH TOAXOM, OOYyJarOmUMKCS TOTOBUTCS K TPAKTUUECKUM 3aHATHUSIM,
paccMaTpuBas UX KakK TOTOJHEHWE, YriyOJeHue, CUCTEMATH3aIMI0 CBOMX TEOPETUUYECKUX
3HaHui. OOydarommuiicss nomkeH mnpuidtd B BY3 ¢ mosHBIM TOHMMaHWEM TOTO, 4YTO
CaMOCTOSITEIPHOE OBJIQJICHHE 3HAHUSAMH SIBJISETCS TJIABHBIM, OIpeAensomumM. 3ydenue
Ka)XJIOM TeMBI ClieyeT HAUMHATh C BHUMATEILHOTO O3HAKOMJICHHS ¢ HabopoM BompocoB. OHU
OPHEHTHUPYIOT 00YyJaroIerocsi, TOKa3bIBAIOT, YTO OH JOJHKEH 3HATH 10 JJaHHOW TeMe. Bompockr
TeMbl Kak OBl HAKJIAJBIBAIOTCS HAa COOTBETCTBYIONIYIO TJaBy HM30paHHOTO ydeOHWKA WIIU
yaeOHoro mocoOus. B urTore MOMKHO OBITH SICHBIM, KaKHW€ BOIMPOCHI TEMBI MPOTPAMMBbI
y4eOHOTO Kypca, U C KaKOW TIIyOMHOM pPAacKpBITHI B JIAaHHOM y4eOHOM Marepuaje, a Kakue
BOOOIIIE OMYIIEHBI

OOyyvaromuiics  HOpU  MOArOTOBKE K  IPAKTHUYECKOMY  3aHITHIO  MOJKET
KOHCYJIbTUPOBATHCS C MPEIOAaBaTeIeM U MOJIydaTh OT HErO HAaBOAALIUE Pa3bsICHEHUSI.

@DopMBI CaMOCTOSTENBHON pabOThl 00YYAIOIIETOCs 10 OCBOCHUIO JUCIUILITIHBI

1. YcBoeHme TeKkymero yaeOHOro MaTepuana;

2. KoHcniekTupoBaHue MEPBOUCTOUYHHUKOB;

3. PaboTa ¢ KOHCIIEKTaMH JICKIIHIi;

4. TTogroToBKa 1o TeMam JUIisl CAMOCTOSATEIHHOTO U3YUCHUS;

5. Hanucanue noxinanoB v pedepaTUBHBIX padOT M0 33JaHHBIM TEMaM;

6. 3ydyeHue crnenuaabHOU, METOIMYECKON JTUTEPATYPHhI;

7. IloAroToBKa K SK3aMEHY.

Jlunaktuyeckue LeNM MPAKTHUYECKOTrO 3aHATHS: YriyOJeHHe, CHCTeMaTu3alus |
3aKperyieHre 3HAHUM, MpeBpallleHne UX B YOKICHUS; MPOBEpPKa 3HAHUN; IPUBUTHE YMEHHUHU U
HABBIKOB CaMOCTOSITENIbHOM paboOThl C KHHIOM; pa3BUTHE KYIbTYpPbl peud, (OpMUPOBaAHHE
YMEHHUSI apT'yMEHTUPOBAHO OTCTaWBaTh CBOIO TOUKY 3pEHUS, OTBEYATh Ha BOIIPOCHI CIyIIATENeH;
yYMEHHE CIYIIaTh IPYTUX, 3aJaBaTh BOPOCHI.

3ajauu:  CTUMYIHMPOBATh  PETryJSIPHOE  W3y4YEHHE  MPOrpaMMHOIO  Marepuaina,
MEPBOMCTOYHUKOB; 3aKpEIUIATh 3HAHUS, MOJYUYEHHbIE HA YPOKE M BO BPEMs CaMOCTOSITENbHOM
paboTel; oboramarh 3HaHUAMU Oyarojapsi BBICTYIUICHUSIM TOBApUIIECH M y4UTelNs Ha 3aHSATHUH,
KOPPEKTUPOBATh PaHEe MOTYyYEHHBIE 3HAHUS.

5.3 MeToauueckue yKa3aHusi 0 CAMOCTOSITeIbHOI padoTe 00y4aromuxcs

CamocrostenbHas  paboTa  OOydaroUIMXCsl — MpEAnoJiaraeT  pasiuyHble  (OpMBI
UHAMBUIYAIIbHON Y4eOHON HeATeNbHOCTH: KOHCIEKTHPOBAHUE HAYYHOM JUTEpaTypsl, cOOp H
aHaJM3 npakTudeckoro marepuasa B CMMU, mpoektupoBaHHE, BBINOIHEHUE TEMAaTUYECKUX U
TBOPYECKUX 3a7aHuil U mp. BeiGop GopMm M BUIOB CaMOCTOSATENBHONW pabOThHI OIpenesseTcs



WHIWBUIYAIbHO-IMYHOCTHBIM ~TOJXO/J0M K OOYYEHHIO COBMECTHO TMIperojaBaTelieM |
oOyyaromumcsi. DOpMBI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH M TPOMEKYTOYHON aTTeCcTaluu
00yJaromuxcs.

Conepxanrie BHEAYIUTOPHONU CaMOCTOSITENIbHON pabOThl 00YyYaAIOMINXCS MO AUCLUILIUHE
«JluckpeTHas MaTeMaTHKay) BKIIIOYAET B ceOsl pa3IMuHbIC BUIBI ICATEILHOCTH:

* YTeHHUE TeKcTa (yueOHMKa, IEPBOMCTOYHHUKA, JOTIOJHUTEIBHOMN JTUTEPATYPHI);

* COCTaBJICHHE TJIaHA TEKCTA;

* KOHCTIICKTHPOBAHHUE TEKCTA;

* paboTa CcO CJIOBapsIMHU M CIPABOYHUKAMU;

* 03HAKOMJICHHE C HOPMAaTHBHBIMH JJOKYMEHTaMH;

* HCCIIeI0BATENIbCKas paboTa;

* MCTIOJIb30BAHUE ay/INO- U BUICO3ATIHCH;

* paboTa ¢ 3JIEKTPOHHBIMU HHPOPMAITMOHHBIMU PECYPCAMU;

* BBITIOJTHEHUE TECTOBBIX 3a/IaHU;

* OTBETHI HAa KOHTPOJIEHBIC BOIIPOCHI,

* aHHOTUPOBaHME, peepupoBaHUe, PEIIEH3UPOBAHUE TEKCTA;

* COCTaBJICHHE TII0CCapHsi, KpOCCBOPIA Wi OnOIMorpadgun 1Mo KOHKPETHOU TeMe;

* pelICHHEe BApUATHBHBIX 33/1a4 M YIIPAKHCHHH.

[lo nmaHHOW IUWICHMIUIMHE TIO OTAETBHBIM TeMaM Kypca TMpeaaraetcs BBIIOJTHUTH
CaMOCTOSITENIbHBIE Pa0OThI, a TaKXKe WHIMBHUIyaJbHbIE 3amaHus. VHIUBWIyanbHBIE 3aIaHUs
BBITIOJTHSIOTCS  TIOCJIE  TPOXOXJICHHWS TEM Ha TPAKTHYCCKUX 3aHATHIX, IPOBEPSFOTCS
MperoIaBaTeNieM W 3aUUTHIBACTCS TIOCIE YCTpaHEHHS OOyYarolmuMcs BCeX OMHMOOK u
3ameuyaHuil. M3ydyeHwe TemM Kypca JUIsl MPAKTUYECKUX 3aHSITUM, CaMOCTOSITENIbHOM paboTshl,
MPOXOXKICHUST TECTUPOBAHUS W CHa4d DK3aMeHa pPEKOMEHAYeTCs TPOBOIUTh B TaKOW
MOCJIEIOBATENILHOCTH: 1) HM3ydyeHHE TEOPETUUECKUX (PAKTOB BBHIOPAHHOW TEMBI (BKJIIOYAs
onpeneneHus, Gopmyasl 1 GOPMYITUPOBKH TEOPEM, CICACTBUMA U T.II.); 2) pa30op MpUMEpPOB B
TeKCTe; 3) OTBETHl Ha KOHTPOJbHBIC BOMPOCHI, 4) TMPAKTUUECKHE YIPAKHEHUS;, S)
JI0Ka3aTeNIbCTBA TEOPEM, BBIBOJ hopMyi; 6) TeopeTnueckue ynpaxkuenus. [Ipennaraemas cxema
HOCHUT b MPUHIMIHUAIBHBIA XapakTep, TaK KaK MPH BBHIMOJIHEHHHU €€ OYepeqHOro JSTamna
HEpEeIKO TMPUXOIUTCS BO3BpaIlaTbcs K OJHOMY WJIM HECKOJIBKHM IPEIIIECTBYIOIINM.
Bo3MOXHBI 1 OTJeNIbHBIE pa3yMHbIE IEPECTAHOBKHU.

5.4 MeToanyeckue yKa3aHUsA K KOHTPOJIbHBIM BONPOCaM

KoHnTposnbHbIe BOIIpockl IpeacTaBiseT coboi popMy TeKyIero KOHTPOJIs yCIeBaeMOCTH
oOyuaromierocss mo u3yyaemou mucruruinHe. [lpy MmMOAroToBKE K KOHTPOJIBHBIM BOIPOCAM
HE0OX0IMMO M3YyYUTh MaTepuaibl JEKIUH, OCHOBHYIO U JOTIOJHUTEIbHYIO TUTEPATYPY, a TAKKE
uHdopMalMI0O C HCHOJb30BaHUEM HHTEpHET-pecypcoB no 3asBICHHOW Teme. Tembl
MPAKTUYECKUX 3aHITHH, BOMPOCHI JUIsl 0OCYKIEHUS, a TAK)KE€ KOHTPOJIbHBIE BOIMPOCHI JAIOTCA B
METOJAUYECKUX YKA3aHHIX 10 COOTBETCTBYIOIIMM TeMaM AUCHUILIUHBL. O0ydaromuiics A0HKeH
o0paTUTh BHUMaHHE Ha OCHOBHBbIC TEPMHUHBI U TIOHSTHUSA 10 TEME, Ha MPOOJIEMHbBIE BOPOCHI,
no00paTh JOMOIHUTENBHYIO TUTEPATYPY AJS UX OCBEIICHHUS, COCTABUTh T€3UCHI BHICTYIUICHHUS.
OtBer oOyuaromerocs  JODKEH OBbITh pPa3BEPHYTHIM, apryMEHTUPOBAHHBIM, JIOTHYECKH
BBICTPOEHHBIM. [Ipy BBICTaBJIEHNH OLIEHKH YUUTBHIBACTCS MPABUILHOCTH OTBETA MO COJIEPIKAHUIO,
CaMOCTOSITENIbHOCTb CYK/IEHUM U BBIBOJIOB, YMEHUE aHAIIM3UPOBATh U CBA3BIBATh TEOPETUUECKUE
MOJIOKEHHUS C MPAKTUKOM.

5.5 Metroauueckne yKa3aHus 10 BbINOJTHEHHI0 KOHTPOJIbHOI padoThl

KonTponpHast paGota odopmisieTcs B pacliedaTaHHOM MM PYKOIIMCHOM BapHaHTE.
Homep BapuanTa BbIOMpaeTcss Mo TOPSIKOBOMY HOMEpY cHucka oOyuwarommxcs. Pabora c
JIpyrUM HOMEPOM BapHaHTa He 3auuThIBAIOTCS. PaboTa BBINOJHSETCS aKKypaTHO, B Cllydae
PYKOIIMCHOTO 0(h)OPMIICHUS UTEHHE €€ He JIOJDKHO BBI3BIBATh 3aTPYAHEHHH.



PaGora nmomkHa COCTOATH W3 TUTYIBHOTO JIMCTA M OCHOBHOW dYactu. Jlomyckaercs
BKIIIOUEHUE B paboTy NPWIOXKECHUH, COICpXKAIIUX TaOMUIbl, PUCYHKH, IOJTYYCHHBIE Ha
KoMIibloTepe. Ha TUTyIBbHOM JHCTE 00s3aTeNhbHO YKa3bIBACTCS HAMMEHOBAHHE JWCIUTLIMHEI,
®UO obyuarommerocsi, rpymnma, Bapuant 3amanus, ®UO mnpemnomaBarens. BeimonHeHHas u
odopmiieHHas paboTa I0JDKHA OBITh TIPECTABIICHA TIPEMIOAaBaTelo He o3aHee, YeM 3a 10 aHei
710 HayaJla CECCHUH.

B ocHoBHO# yacTu paOOThI A0 pelieHus: KaXJA0W 3adaud JOJDKHBI ObITh MPEACTABICHBI
cOOCTBEHHBIC JaHHBIC: BapUAHT 3a7aHus, (OPMYIUPOBKA 3aJlaHUS, YHCICHHBIC 3HAYCHUS,
COOTBETCTBYIOIIIE CBOEMY BapuaHTy. Jlamee HOKHO OBITH NPEACTABICHO pEIICHUE C
pacmpoBKOi  GopMyT W TOCIEIOBATEIBHOCTH JeHCTBUI. Bce BBIMMCICHHUS CcHavaia
MIPEJICTABJISIOTCS B BUJIEC PacUYeTHBIX (OpMyll, 3aTeM B (DOPMYIIbI MOJCTABIISIOTCS YHCIICHHBIC
3HAYEHMSI M 3aMMChIBACTCS OTBET C YKa3aHUEM €JIMHUIl U3MEPEHUH.

5.6 MeTtoauyeckue yKa3aHusi K TECTUPOBAHUIO

[ToaroToBKy K TECTUPOBAHUIO HEOOXOIUMO OCYIIIECTBIISATEH TTOITAITHO.

Ha IECpBOM ISTaIIC HCO6XOI[I/IMO IMOBTOPUTH OCHOBHBLIC ITOJIOKCHHA BCCX TCEM, ACTAJIBHO
pazOupasi Hanbojee CIOKHBIE MOMEHTHI. HemoHATHBIE BOMPOCHI HEOOXOJUMO BBIMHCHIBATD,
YTOOBI TI0O HUM MOJKHO OBIJIO TPOKOHCYJIBTUPOBATHCS C MPEMOAABATENEM MEPE]] MPOXOKICHUEM
WTOrOBOTO TeCcTUpoBaHus. I[loArOTOBKY MO TeMaM KaXIOW [UJIAKTUYECKOW EeIUHUILIBI
1enecoo0pa3zHo MPOU3BOIUTH OTAENbHO. Ha 3ToM 3Tane Heo0X0AMMO UCTOIb30BaTh MaTepUabl
JICKOMOHHOI'O0 KypcCa, Mar€puajbl CEMHUHAPCKUX SaHﬂTHﬁ, TECTOBBIC 3alaHUA JIsI TEKYHICTO
KOHTPOJISI 3HAHUH, a TAKXKe MPE3EHTAIIUHU JIEKIIMOHHOTO Kypca.

Ha BTtOopom »JTame moAarotoBku mpemiaraercs 0e3 TMOBTOPEHUS TEOPETHIECKOTO
MaTcpuraia AaTb OTBEThI TECTOBBIC 3aaHUA I py6e>KHoro KOHTPOJIA 3HaHU#. Ecim oTBeTHI HA
KaKHe-TO BOIPOCHI BbI3BAJIM 3aTpYyJHEHHE, HEOOXOAUMO €Ile pa3 MOBTOPUTH COOTBETCTBYIOIIMIMA
TEOPETUYECKUI MaTepHral.

Hakonen, Tperuii 5Tam MOArOTOBKM HEOOXOIUMO OCYIIECTBUTH HEMOCPEICTBEHHO
HakaHyHe TecTa. Ha nanHoM 3Tame HE0OXOOUMO aKKypaTHO MPOCMOTPETh BECh JEKIIMOHHBII
Kypc.

B cnywae, ecium pe3ynpTaThl  BBIIOJHEHHS TECTOBOTO  3aJaHUSl  OKa3aJIUCh
HEYJIOBJIETBOPUTEIbHBIMH, HEOOXOAUMO 3a(PUKCHUPOBATH TEMBI, HA BOMPOCHI MO KOTOPBIM ObLIH
JaHbl HEBEpPHbIE OTBETHl, W €UIe pa3 YIIIyOJEHHO MOBTOPUTh COOTBETCTBYIOIIME TEMbl B
COOTBETCTBUU C YKa3aHHBIMH BBILIE TPEMS 3TallaMy MOJATOTOBKU K TECTUPOBAHUIO.

IIpomeskyTOUHAN aTTeCTALMS

I[Io wrtoram 2 cemectpa mnpoBomutTcs 3adeT. [Ipm moaroroBke K crade 3adera
pEeKOMEHAyeTCsl TMOJB30BaThCS MaTepuajiaMHl TMPAKTUYECKUX 3aHATUH U MaTepuaiami,
W3YYEHHBIMU B XOJI€ TEKYILEH CaMOCTOSTEIbHON pabOTHI.



6. OBPA3OBATEJIBHBIE TEXHOJIOT' N

Ne Ne Buasbl yueoHoit padoThl Oo0pa3zoBare/ibHbIE TEXHOJIOTHH Bcero
n/m | cemec 4yacos
Tpa

1 2 3 4

1 2 Jlexyus 4.1 Beibopku. Jleknys ¢ UCIOJIE30BaHUEM CJIAMJIOB B | 2
OcHoBHbIE GOpMYJIBI Power Point.

KOMOHMHATOPHKH
2 Jlexyus 4.2 bunom Herotona Jleknus ¢ MCIIOJIE30BaHUEM CJIAlJIOB B | 2
Power Point.

3 Jlexyus 4.3 @opMyibl Jlexnus Kak TEXHOJIOTHS | 2
BKJIIOUCHNH -HCKIIIOUCHU KPUTHUYCCKOI'O MBIIIJICHUS.

4 Jlexyus 5.1 Jlunelinbie Jleknys ¢ MCIOJIE30BaHUEM CIIAlJIOB B | 2
PEKYPPEHTHBIE COOTHOIIECHUS Power Point.

5 IIpaxmuueckoe 3anamue NoS. CamocrosTenbHas pabora | 2
Bei6opku. OcHOBHBIE HOPMYIIBI | oGydarOmUXCs 110 HHAMBHIYalbHBIM
KOMOHHATOPUKH 3aJaHUsIM ITMCBMEHHO B TETPAIAX

21 IIpaxmuueckoe 3anamue Ne6 CamocrosTenbHas pabora | 2
bunom HerorTona. 00yYaroIMXCsl M0 WHAWBHAYAIBHBIM
3a/IaHUSIM TTMCBMEHHO B TETPAJIAX
22 IIpaxmuueckoe 3anamue Nell | CamocTOSITeIIbHAS pabora | 2
OCHOBHEIE TIOHSITHS TEOPHH oOyyaromuxcs M0 HHIUBUAYaJIbHBIM
rpagos 3aJaHUSAM IIMCBMEHHO B TETPAIAX.
23 IIpaxmuueckoe sanamue Nel5 | CaMOCTOSATEIIbHAS pabora | 2
WuBapuanTsl rpaga 00ydJaronuxcsi M0 WHIUBUIYATbHBIM
3aJJaHUsIM TUCHbMEHHO B TETPAISIX
24 IIpaxmuueckoe 3anamue Nel8 | CaMOCTOSATEIbHAS pabora | 2
Anroputmel [puma 1 00ydJaronuxcsi M0 WHIUBUIYATbHBIM
Kpackana. 3aJlaHUsIM TTUCBMEHHO B TETPAAAX
HUTOI'O uacoB B 2 cemecTpe: 18




7.

YYEBHO-METOAUYECKOE W1 HWH®OPMAIMOHHOE OBECIIEYEHUE

JUCIHHUIIVIMHBI
7.1. IlepeyeHb OCHOBHOI U 10TIOJHUTEJIbHON y4eOHOI JUTEepaTyphl

Cnucox OCHOBHOM JIMTEPATyPHI

1.

Hextaps, M. U. [luckpetnas maremaruka: yueOHoe mocobue / M. U. Jlextsaps. — 4-¢
3. — Mocksa: Uateprer-Yuusepcurer Undopmamnonnsix Texnonoruit (MHTYUT),
At TIm Ap Memma, 2022. — 181 c. — ISBN 978-5-4497-1641-5. — Texkcr:

anekrpoHHsblid // [{udpoBoit o6pazosarensHbiii pecype IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/120477.html

Kupcanos, M. H. MaremaTnka u nporpamMupoBanue B Maple: yue6Hoe ocobue / M. H.
KupcanoB. — Mocksa: At [Tu Ap Memua, 2020. — 164 ¢. — ISBN 978-5-4497-0585-
3. — TekcT: anmekTpoHHBIH // DiekTpoHHO-0nOIMoTeuHas cuctema IPR SMART: [caiit].
— URL.: https://www.iprbookshop.ru/95593.html

OxynoB C.M. JluckperHass Maremartuka. Teopus W TpaKTUKa peEIIeHUS 3ajad 1o

nndopmaruke: yuebHoe mocodue / OkymoB C.M.. — Mocksa: Jlaboparopusi 3HaHUIA,
2020. — 423 c. — ISBN 978-5-00101-684-7. — Texcrt: anekrponHbid // Ludposoit
00pazoBaTeNbHbBIN pecypc IPR SMART: [caiiT]. — URL:

https://www.iprbookshop.ru/12221.html

[TammyeBa .M. /TuckpeTHast MaTeMaTuka B UH(OOPMALIMOHHBIX CUCTEMAX U TEXHOJIOTHUSX:
yaebnoe mocobme / IlamyeBa M.M., llenkosoit A.H., FOwkun H.A.. — Boponex:
Boponexckuii rocymapctBeHHbI TexHuueckuii yausepcuter, 9bC ACB, 2018. — 183
c. — ISBN 978-5-7731-0718-7. — Texkct: anexrponHsii // L{ludposoii 00pa3oBaTeIbHBIN
pecypc IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/93256.html

CemoBa H.A. JluckpetHast matemaTuka : yaebnoe nocodue / Cenoa H.A.. — Caparos :
Aii [Tu Op Menua, 2018. — 67 ¢c. — ISBN 978-5-4486-0069-2. — TekcT : 2MeKTpOHHBIN
// 1ludpoBoit obOpazoBarensHbii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/69316.html

CnucoK 10N0JHUTENbHOM JIUTEPaTyPbl

1.

laBpunos, I'.Il. 3amaun u ynpaxxHeHUs MO IUCKpeTHOW MareMmatuke [Tekct]: yueO.
nocooue/ I'.I1. I'aBpmitoB, A.A. CanoxeHko.- 3-¢ u3a., nepepad. — M.: ®PUSMATIINUT,
2006.- 416 c.

Kamutur J[.B. OcHOBBI AMCKpETHOW MaTeMaTHKU. Teopusi TpadoB: MpakTUKyM /
Kanutun /[.B., Kamutuaa O.C.. — Mocksa: U3narensckuii JJlom MUCuC, 2017. — 67 C.
— ISBN 978-5-906846-68-6. — Texkct: anexrponnsiii // LludpoBoii 00pa3oBaTenbHBIN
pecypc IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/78551.html

HoBukos, @.A. JluckperHas MatemaTHka Juia nporpamMmmuctoB [Tekcrt]: yueb. mocobue
s cryn. By3os/ @.A. HoBukos.- CII6.: [Tutep, 2001.- 304 c.

[Topomenko, E. H. CoopHuK 3a7auy MO AUCKpETHOM MaTeMaTHke: yueOHoe nocodue / E.

H. Ilopomenko. — 2-e uzn. — HoBocuOupck: HoBocubupckuii rocynapcTBeHHBIN
TexHuyeckuit ynupepcuteT, 2018. — 132 c. — ISBN 978-5-7782-3562-5. — Tekcrt:
ANEKTPOHHBINA // DnekTpoHHO-Ombnuoteynas cucrema IPR SMART: [caiir]. — URL:

https://mww.iprbookshop.ru/91418.html

CenoBa, H.A. [luckperHas MareMaTHKa. 3aJadyd  IOBBIILIEHHOM  CIOKHOCTH
[DnekTpoHHBIN pecypc]: MpakTHKyM Juid MOATOTOBKM K HMHTEpHeT-dk3ameHy/ H.A.
Cenosa, B.A. CenoB. — DnekTpoH. TekcToBble JaHHble. — CapartoB: Al [Tu Op Meaua,

2018. — 97 C. — 978-5-4486-0133-0. — Pexum JOCTyna:
http://imww.iprbookshop.ru/71561.html

7.2. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIUOHHOM ceTn «UHTEepHEeT»


https://www.iprbookshop.ru/120477.html
https://www.iprbookshop.ru/95593.html
https://www.iprbookshop.ru/12221.html
https://www.iprbookshop.ru/93256.html
https://www.iprbookshop.ru/69316.html
https://www.iprbookshop.ru/78551.html
https://www.iprbookshop.ru/91418.html
http://www.iprbookshop.ru/71561.html

1. Dnekrponno-6ubmmoteunas cuctema IPR SMART URL: https://www.iprbookshop.ru/.

7.3. I/IH(l)OpMaIII/IOHHbIe TEXHOJIOTUH, JIMINCH3HOHHOC IPOIrPpaMMHO€ odecneyeHue

JIMIIEH3MOHHOE POrPAMMHOE 00ECIICUCHNE

PexBU3HTHI MTUTIEH3UI/ JOTOBOPOB

Microsoft Azure Dev Tools for Teaching
1. Windows 7, 8, 8.1, 10

2. Visual Studio 2008, 2010, 2013, 2019
5. Visio 2007, 2010, 2013

6. Project 2008, 2010, 2013

7. Access 2007, 2010, 2013 u T. 1.

Wnentudukarop moanucunka: 1203743421
Cpok nerictBus: 30.06.2022

(mpojieHue MOANNUCKH)

MS Office 2003, 2007, 2010, 2013

Csenenus 00 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jlunensus 6eccpoyHas

Antusupyc Dr.Web Desktop Security Suite

JInneH3noHHbIN cepTUdUKaT
Cepuiinsiii Ne DVG-VI6F-H8S7-NRBC
Cpok peiictBus: ¢ 20.10.2022 no 22.10.2023

udporoii oOpazoBaTeNnbHbIN pecypc
IPRsmart

Jluniensnonnsiii qorosop Ne 10423/2311 ot
30.06.2023 1.

Cpoxk genictBus: ¢ 01.07.2023 r. 1o
01.07.2024r.

CBoboanoe mporpammuoe obecrieuerue: WinDjView, Sumatra PDF, 7-Zip

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJINHBI
8.1. TpeboBaHus K ayIMTOPUAM (ITOMELLIEHUAM, MeCTaM) /IJIsl IPOBeAeHUA 3aHATUI

1. YueOHas aynuTopus MUl NPOBeIeHUs] 3aHSITHI JIEKIIMOHHOI'0 TUIIA.

CrnennaimsupoBaHHas MeOEIb:

Kadenpa nacronpras - 1mt., mapter - 15mT., cTymnbs - 40mT., 1ocka - 11mIT., CTON MPeno1aBaTelbCKAN -
21mT., mKad KHWKHBIN ¢ ToKaMu - 11mT., mkad aqByxaBepHsIi - 1mr., 1a6. ctor - 1mT.
Habop nemoHcTpaninoHHOT0 000pyAOBaHUS M YI€OHO-HATIIAJHBIX TOCOONH, 00eCIeInBATOIINX

TEMAaTUYECKUE UILTIOCTPAIIHH:
Hacrennsrit axpan -1
[IpoexTop -1

Hoytbyx -1

2. Y4yeOHas aynuTOopusi IS INPOBEJeHUS 3aHATHI CEMHMHAPCKOI0 THIIA, KYpPCOBOIO
NPOEeKTUPOBaHNS (BBINOJHEHUS] KYPCOBBIX padoT), IPyNNoOBbIX M HWHIAMBUAYAJIbHBIX

KOHCYJIbTANM, TEKYLIEr0 KOHTPOJIS U MPOMEKYTOUHOI aTTecTallMu.

Crenmanu3upoBaHHas MeOeIb:

Cron npenogaBaTeNnbCKUM - 1MIT., KOMIIBIOTEPHBIE CTOJBI - 10MIT., MapThl -7MIT., CTYNbS - 241IT., JOCKa

MeJoBas - 1.

TexHuueckue cpeacTBa 00yueHHs, CIlyKalllue IS IpefocTaBieHns yueOHoi nHdopmanyu 00bIon

ayJIUTOPHH:
[Tepconanbublit komneroTep -10 T
OKpaH HaCTEHHBIN PYJIOHHBIM — 1 mT.

3. ITomemenne AJist CaMOCTOSITEIbHOM PadoTHI.

OT,I[CJ'I 06CJ'Iy>KI/IBaHI/I$I NCYaTHBIMU U3AaHUSAMU




Crnennanu3upoBanHas wmeOenb:Paboune ctomel Ha 1 mecto — 21 wr.Crymes — 55 mT. Habop
JEMOHCTPAllMOHHOTO 000pYIOBaHUSI U y4eOHO-HATJISIAHBIX MOCOOHIA, 00EeCTeUYNBAIOIINX TEMAaTHUECKHUE
WJUTIOCTPALMK: SKpaH HACTEHHBIN — 1 mIT.

[Ipoexrop — lmr. HoyrOyk — 1mT.

HNndopmanmonno-oundauorpaduyeckuii ornen.

Criennanu3upoBaHHas MeOeIb:

Pa6oune cronel Ha 1 MecTo - 6 wT. CTysbs - 6 WIT.

KommbroTepHast TeXHHKa ¢ BOSMOXKHOCTBIO MOJAKIIIOUEHUS K ceTn «HTepHeT» u odecreueHueM 10cTyma
B AJIEKTPOHHYIO0 HHPOpMaIMoHHO-00pa3oBatensHyto cpexy PI'BOY BO «CepKasl' Ax:

[epconanbhblii kombioTep — 1T, Ckanep — 1 mt. MY — 1 wt. Otnen o0cnyXKUBaHUS 3JISKTPOHHBIMU
nzganusaMu Crieruanau3npoBaHHast MeOelb:

PaGoune cronel Ha 1 Mecto — 24 wit. Crynbs — 24 mr.

HaGop saeMoHCTpaluoHHOTO O00OpYIOBaHHS W Y4€OHO-HATJIAIHBIX MOCOOMH, 00eCHeYnBarOIINX
TeMaTHYeCKUE WIUTFOCTPAIUH:

WnrepaktuBHas cuctema - 1 mr. Monutop — 21 mr. CereBoit Tepmunan -18 mrt. IlepconanbHbII
kommbioTep -3 mt. MOY — 2 mt. [Ipunrtep —1mt.

4. TlomemeHue IS XpaHeHMs M NPOPUIAKTHYECKOr0 OOCITY:KMBAHUA Y4eOHOro
o0opynoBaHmusl.

CrnennanusupoBanHas meOenb: llkad — 1 mT., cTynm -2 mT., KPecio KOMIbIOTEpHOE — 2 MIT.,
CTOJl YIJIOBOM KOMIBIOTEPHBIM — 2 MIT., TYMOOYKM C KIIOYOM — 2 IIT. YueOHoe mocolue
(mepcoHaNIbHBIN KOMITBIOTEP B KOMILJIEKTE) — 2 IIT.

8.2. TpeGoBaHusi kK 000pYy/10BAHUIO PAGOYMX MeCT NMpenoaaBaTess u 00y4aArOIHUXCS
Pabouee MecTo npenogaBaTessi, OCHAIIEHHOE KOMITBIOTEPOM.

Paboune mecta 0Oyyaromuxcs, OCHaIllEHHbIE KOMITBIOTEpaMU.

8.3. TpeOoBaHus K crieNMAJTM3UPOBAHHOMY 000PYI0BAHMIO - HET



9. OCOBEHHOCTH PEAJ/IMBALIMU JUCHUIIJINHBI 1JIS1 UHBAJINIOB U JIUILI C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbS

Hns oOecriedeHuss 00pa3oBaHMS WHBAIMIAOB M OOy4alOIIUXCA C OrPaHHYCHHBIMH
BO3MOXHOCTSIMU 370pOBbsl pa3palaTbiBaeTcs (B ciaydae HEOOXOJUMOCTH) aJanTUpOBaHHAas
oOpa3oBaTenpHas MporpaMMa, WHAWBUAYAIbHBIA YUeOHBIH IJIaH ¢ y4eTOM OCOOEHHOCTEH HMX
NCUXO(HU3MYECKOTO  PAa3sBUTHS W  COCTOSHUS 3/I0POBBS, B YAacTHOCTH TPUMEHSETCS
WHAWBHUIYAIBHBIA MOAX0J K OCBOSHHUIO IMCUWIUIMHBI, WHIMBUAyaJbHBIC 33aJaHus: pedeparsl,
[IUCbMEHHBbIE PA0OTHI M, HA0OOPOT, TOJBKO YCTHBIE OTBETHl M JUAJIOTH, WHAUBHUAyaJIbHBIE
KOHCYJIbTAIlMH, HWCIIOJIb30BAaHUE JUKTOPOHA M JPYTUX 3alUCBHIBAIOUINX CPEACTB IS
BOCITPOM3BE/ICHUS JIEKIIMOHHOTO ¥ CEMUHAPCKOro MaTepuaia.

B umensx obecneyenust oOy4aromMXcsi HMHBAJIMAOB U JIMI C OrPaHUYEHHBIMU
BO3MOXHOCTSIMU ~ 37I0pOBbSl  KOMILJIEKTyeTcss (OHJ OCHOBHOM y4yeOHOW JHTEepaTypou,
aJaliTUPOBAHHOM K OrpPaHMYEHUIO JIIEKTPOHHBIX 00pa30BaTENIbHBIX pPECYPCOB, MAOCTYN K
KoTopeiM opranuzoBaH B BUI[ Axagemuun. B Oulnuorexke NpoBOIATCS HHAMBUIYATbHBIC
KOHCYJIbTAIlMM JUI JAHHOW KaTerOpHU I0JIb30BATENIEH, OKA3bIBAETCS MOMOIIL B PETUCTPALUU U
WCIOJIb30BAHUU  CETEBbIX U  JIOKAIbHBIX 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
MIPEIOCTABIISIIOTCS] MECTA B YMTAJIHHOM 3aJI€.



IIpunoxenue 1

®OHJA OHEHOYHBIX CPEACTB

10 JTMCOUITIIMHC JIMckpeTHass MaTeMaTUKa




1. HHACIIOPT ®OHJA OHEHOYHbBIX CPEACTB 11O JUCHUIIVIMHE

JIlnckpeTHas MaTeMaTHKA

1. KOMHeTeHIII/IH, (])opanyeMble B IIpouecCe N3yUCHUus1 JUCHUIIJINHBI

HNupexc DopMyJIUPOBKA KOMITETCHIIUU

OIlK-1 CrniocobeH NMPUMEHATh €CTECTBEHHOHAYYHBIE W OOUICHMH)XEHEPHBIE 3HAHUS,
METO/1bl MATEMaTUUECKOI0 aHAJIN3a U MOJIETIMPOBAHUS, TEOPETUYECKOTO U
HKCIIEPUMEHTAIBHOTO HCCIIEIOBAHUS B TIPO(PECCHOHAIBHON eI TEIHHOCTH.

2. Jranbl GopMHpPOBaHUS KOMIIETEHIIMH B MpoLecce 0CBOCHUS M CHMIIJIMHbBI

OcHoBHBIMU 3TaniaMu  (OPMUPOBAHMSI YKAa3aHHBIX KOMIETEHIMHA TMpU H3Y4YEHUU
oOy4aromUMNUCsS JAUCUUILUIMHBL  ABISIOTCS  MOCIEN0BAaTEIbHOE H3Y4CHHE COJAEPIKATEIBbHO
CBSI3aHHBIX MEXJay co0oil pa3fenoB (TeM) y4deOHbIX 3aHATHH. M3ydeHue KaxJIoro pasaelna
(Tembl) mpeanoJiaraeT OBiaJeHue o0yJaronMMICs HE0OOX0IMMbIMY KOMIIETEeHIIMAMHU. Pe3ynbTar
aTTecTalluy OOYyYaloIIMXCsl Ha Pa3IMUHBIX ATanax (popMUpOBaHUS KOMIIETEHIIMM MOKa3bIBaeT
YPOBEHb OCBOEHHUSI KOMIETEHIIMI 00y4atOIUMUCH.

OTaIHOCTD (bOpMI/IpOBaHI/ISI KOMHeTeHHI/Iﬁ IpsAMO CBsdA3aHa C MECTOM JUCHUINIIMHBI B
00pa30BaTeNIbHOI MporpamMmme.

Pa3znesbl (TeMbl ) AUCHMILIHHBI dopmupyembie
KOMIIETEHIIMH (KO/bI)
OIIK -1
Paznen 1. MuoxectBa
Tema 1.1 MuoxectBa. Onepaunu HaJ MHOKECTBAMU. +
Tema 1.2 Jlornueckue 3aKOHBI HAJT MHOXKECTBAMHU +
Paznien 2. bunapHbie OTHOIIEHUS
Tema 2.1 bunapubie oTHomeHHUs. CBOMCTBa OMHAPHBIX +
OTHOILIEHUH
Paznien 3. dynknus
Tema 3.1 ®ynkuus. CBoicTBa GyHKITHI +
Pazgen 4. KomGunaTopuka
Tema 4.1 Bei6opku. OcHOBHBIE (POPMYJIBI +
KOMOMHATOPUKH
Tewma 4.2 bunom HeroTona +
Tema 4.3 ®opMyJibl BKIIFOUEHU-UCKITIOYEHU I +
Paznen 5. PekyppeHTHBIE COOTHOIIEHUS
Tewma 5.1 JIuneitHple peKyppeHTHbIE COOTHOIICHUS +
Tema 5.2.Yucna Gubonauuu +
Paznen 6. Teopus rpados
Tema 6.1 OcHoBHBIC IOHATUS TeOPUU TPadoB +
Tema 6.2 MaTpuliibl, acColIMUpOBaHHbBIE C TpadoM. +
Tema 6.3 MeTpuueckue XapaKTepuCTHKH rpada. +
Tema 6.4 Onepanuu Haj rpadamu +
Tema 6.5 MuBapuanThsl rpada +
Tewma 6.6 [lonsiTue nepesa, Jieca, IapoOCOUYETAHUS +
Tema 6.7 @opmynsl Ko u Kupxroda +
Tema 6.8 Anroputmsl Ipuma un Kpackana +
Tema 6.9 DiinepoBsl 1 raMUIBTOHOBBI I'padbl +




3. UHAUKATOPBI AOCTHKEHHU KOMIIETCHIHH, (DOPMHUPYEMBbIX B IIpoLecce M3YyYeHHUs TUCHUIIINHBI

OIIK-1 Cnocoben NPUMEHATH €CTCCTBCHHOHAYYHBIC H Oﬁllle]/lH)KeHeprIe SHAHUA, METOABI MATEMATUYCCKOI'0 aHAJIM3a U MOJAC/IMPOBaAHUA,
TCOPETUYCCKOI'O U IKCHICPUMEHTAJILHOT0 UCCJICAOBAHUSA B npo@eccnouaﬂbnoﬁ JCATCJIBbHOCTH

Hnpukaropsl JOCTHKECHUS Kpurepnu oueHnBaHus pe3y/ibTaToOB 00y4eHUs CpencrBa oneHHBAHHS Pe3y/ILTATOB
KOMITETEHLUH o0yueHnst
HEY/0BJIETB YAOBJIETB XO0pOoLIo OTJIMYHO Texymmii IIpomesxyTounas
KOHTPOJIb aTTecTanus
OIIK-1.1. Hcnomsayer He 3HaeT ocHOBHBIX JemoHCcTpUpyeT JleMoHCTpUpYeT 3HaHUSA PackpsiBaer moiHoe KonrponbHeie 3auer
SHAHMS OCHOB | TIOHATHI, IPUHIMIOB M | YaCTHYHbIE 3HAHUS | OCHOBHBIX TIOHSTHH, Co/iep>)KaHue OCHOBHBIX BOTPOCHI,
METO/I0B HCIIOJIb3YEMBIX OCHOBHBIX HOHﬂTHﬁ, IMPUHIUIIOB 1 METOI0B HOHﬂTHﬁ, MPUHIAIIOB U TECTUPOBAHUE
MaTeMaTHKH, bu3uKu,
o B TCOpUH MHOXKECTB, NPpUHOXAIIOB U METO/0B HCIIOJIb3YEMBIX B TECOPUHN METOAOB MCIIOJIB3YEMBIX
BBIMUCIIUTCIIBHOU Teopuu rpados, MCIIONB3yEMBIX B TEOPMH | MHOYECTB, TEOPHH Ipad)oB, B TEOPHUM MHOKECTB,
TEXHUKHA U | KOMOWHATOPUKH MHOXECTB, TEOPUH | KOMOMHATOPUKH Teopuu rpados,
IpOrpaMMHUPOBAHUS I rpa¢)oB, KOMOUHATOPHKHU KOMOWHATOPUKH
pEeIICHNA ITOCTAaBJICHHBIX
3a1ad4.
OI1IK-1.2. Hcnone3yer He ymeer u He roros He YBEPEH B | YMmeer npuMeHATh npasuna U | ['oToB u ymeer KonrponsHbie 3auer
NPUHLMIBL M METO/pl | MPUMEHATS Mpasuia i NPUMEHEHHH TpaBWI U | HOpMyIBI KOM6HHaTORHKH; IPUMEHATH IPaBUIIa U BOIIPOCH,
bopMysbt dbopmyn pemiath JUHEWHbIE | GopMYIIBI TECTUPOBAHHE,
TEOPUHU KOMOMHATOPUKH ) ) i )
KOMOWHATOPUKH; KOMOWHATOPUKH; PEKYPpEHTHBIE  ypaBHEHHS; | KOMOMHATOPUKH; PeIllaTh | UHIMBHIyaIbHbIE
H uX NPUMEHCHUA I | pemars muneiinbie pelIeHnn JIMHEMHBIX | HAXOIHUTH OCHOBHBIE | JIMHEHHBIE 3a1aHHs K
HUCCIIEIOBAHUA B | pekyppeHTHBIE PEKYPPEHTHBIX XapaKTePUCTHKH TPagoB . PEKyppEeHTHBIE TpaKTHCCKIM
IpO(ecCHOHATBHOM ypaBHEHHs; HAXOIHUTH ypaBHEHHif; ypaBHEHHs; HAXOIHUT SAHATHAM
NeATeNbHOCTH OCHOBHbIE HaXOKACHHH OCHOBHBIX OCHOBHBIE
XapaKTePUCTUKU TPadOB | XapaKTEPHCTUK rpados XapaKTePHCTUKH TpadoB
OIIK-1.3. Ananmusupyer He Bnaseer o0cCHOBHBIMU YactuiHo Biajeer Bnaneer ocHOBHBIMU Hemoncrpupyer Bnanenne | KoHtponbHbie 3auer
i MHTepIpeTHpyer | PHEMaMi pemenins OCHOBHBIMH TIPHEMaMH NpHeMaMH pelIeHus 3a1ad OCHOBHBIMH TIPHEMaMH BOIIPOCHI,
emenns B oGmactu | 22T KOMOWHATOPHKY, | pelleHHs 3a/1a4 KOMOMHATOPHKH, OCHOBHBIMH | PEIICHHUS 3a1a4 TECTHPOBAHHE
p OCHOBHBIMH METOJIaMH KOMOWHATOPHKHY, METO/IAMH PeIlCHHS KOMOWHATOPHKH, VH/IMBH/Tya bHbIE
MaTeMaTH4€CKOro pellIeHNs THHEHHBIX OCHOBHBIMM METOJAMHU | JIMHEHHBIX PEKYPPEHTHBIX OCHOBHBIMH METOJaMU 3aIaHMs K
a”Haiu3a U | peKyppeHTHBIX PpENIeHNS TMHEHHBIX YpaBHEHH; TIPHEMaMu peIICHUS JTHHEHHBIX TIPAKTITICCKIM
MOACINPOBaHUA YpaBHEHMI; IpUEMAMHU PEKYPPEHTHBIX pacro3HaBaHUS OCHOBHBIX PCEKYpPPECHTHBIX 3310”“10%”“ -
o o K H
pacno3HaBaHUs YpPaBHEHHH; IpUEMaMH XapaKTePHCTUK U BHIOB YpaBHEHHH; IPUEMaMH agga
OCHOBHBIX pacno3HaBaHUs rpados pacro3HaBaHUs P
XapaKTEPHUCTUK U BUAOB | OCHOBHBIX OCHOBHBIX
rpados XapaKTEPHCTUK U BHIOB XapaKTePHCTUK U BHIIOB
rpa¢oB rpa¢oB
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N

10.
11.
12.

13.
14.
15.
16.

17.
18.

4. KomMiuiekT KOHTPOJ/IbHO-OICHOYHBIX CPEACTB MO TUCHHUIIIMHE
«I[I/ICerTHaﬂ MaTeMaTHKA»

Bonpocsl k 3auery
1o JucuuIuiiHe JluckperHas MmaTeMaTruka

MuoxectBa. CrnocoObl 3amanust MHOkecTB Omnepanuu HaJl MHOXECTBaMH JlekapToBo
MIPOU3BEACHUE MHOKECTB.

bunapnsie oTHomeHus. CBoicTBa OMHAPHBIX OTHOUIEHUH. OTHOILIEHUE SKBUBAJIEHTHOCTH.
Oynknun. CIOpbEKTHBHBIC, HHHCKTUBHBIE W OuekTuBHBIC (QyHKIUU. CrokHas (yHKIIHS,
oOpaTHast QyHKIHS.

OcHOBHbIE MOHATHS KOMOMHATOPUKHU. BBIOOPKH: yIIOpsIIOUEHHBIE U HEYIOPSII0UEHHBIE, 0€3
MOBTOPEHUN U C MOBTOpEHHsIMH. Pa3MeleHusi, mepecTaHOBKU, COYETaHHUS U (POPMYIIbI
MojicyeTa X KOJIMYECTBA.

bunom HprotoHa. OcHOBHBIE 37eMeHTapHble (OpPMyJbl IMOJACYETa 4YHCIA Pa3IMYHbIX
koMOuHaimii. IlpaBuio mnpousBeneHUs, MpaBHWJIO CyMMbl U uX 0000meHus. CBoiicTBa
OMHOMUATBHBIX KOA(P(UIIUEHTOB.

@opmysbl BKIIOUEHUSA-UCKIIOUEHUs. PexkyppeHTHble cooTHomieHus. Yucina Pdubonauyw,
yucna Karanana.

Ompenenenue rpada m ero rpaduueckoe mnpesacrabieHue. [lOHATHE MHIMIACHTHOCTH W
cmexHocTu. Onpenenenue rpadoB: MOJHOTO, ABYI0IBHOTO, 3Be3/bl. M3oMopdusm rpados.
@DopMmyIbl TOACYETa YUCIIO IOMEUEHHBIX U HEIOMEUEHHBIX rpadoB.

Yactu rpada: moarpad, cyrpad. MapmpyTsl, 1ienu, IUKIBI, KOMIIOHEHTHI. OmnpenenecHue
CBSI3HOCTH Tpada.

Crenenn BepmmH rpada. Teopema O uuciae BEpIIMH HEYETHOW cremeHu. Jlemma o
PYKOTIOXKATHSIX.

OpuentupoBaHHble rpadbl U MynbTUrpadbl. OnpeneneHne OCHOBHBIX OHATHH.

Martpuupl, accoruupoBaHHble ¢ rpagoM. Onpenenenne nzoMophrusMa B TEPMUHAX MATPUILL.
Metpuueckue xapaktepucTuku TrpadoB. OmpeneneHue pacCTOSHUS, AKCHEHTPUCUTETA,
IaMeTpa, pajuyca 1 eHTpa rpada.

Omnepamun Hax rpadamu. JlomomHutenbHbId Tpad. CraruBanue pebpa. Pacmieruienne
BepinH. Packpacka BepIiuH.

WNuBapuanTtsl rpada. BekTop creneneid. Unucno BHEMIHEH YCTOMYMBOCTH (TNIOTHOCTH) rpada,
YHCIIO BHYTPEHHEH ycToMuMBOCTH (HEIUIOTHOCTH) rpada. Xpomarmyeckoe uuciio. Uucio
KOMITOHEHT cBa3HOocTU. Kunrka u yucno Xaasurepa.

JepeBbst u neca. OctoB MUHUMaIbHOTO Beca. Anroputm [Ipuma u Kpackana.

PeGepubie mokpeitus. [Tapocouetanusi.

O6xoap1. DitnepoBsl Tpadsl. Teopema Ditnepa. Anroputm Drepu.

lamunbroHOBBI Tpadbl. JlocTarouHble YCIOBUS TaMHUIBTOHOBOCTH:TEOpeMa XBaTaia,
teopeMa Ope, Teopema [{upaka, Teopema Tara.



KOHTPOJII)HBIe BOIIPOCHI

IO JUCHMITJIMHE I[I/ICerTHaSI MaréMaTuka

Bonpocs! k pazaeny 1-3.
1. MuosxectBa. Crioco0Obl 3ajanust MHOKeCTB Onepaliuu Hajl MHOKeCTBaMu JlekapToBo
MIPOU3BEACHUE MHOKECTB.
2. bunapusie orHomeHus. CBoiicTBa OMHAPHBIX OTHOMICHNH. OTHOIICHHE
SKBHUBAJIEHTHOCTH.
3. ®ynkunu. CIopbeKTUBHBIC, HHHEKTHBHbIC U OMEKTUBHBIC QYHKIMH. CroxKHas QyHKIHS,
oOpaTHast QyHKIHS.

Bonpocsl k pa3zaeny 4.

1.

OcHOBHbIE IOHATHS KOMOMHATOPUKH. BBIOOpKU: yIOPSA0OUEHHBIE U HEYTIOPSA0UEHHBIE,
0e3 MOBTOpEHUH U C MOBTOpEHHsIMH. Pa3MeleHusi, NMepecTaHOBKH, COYETAHUS MU
(hopmyIBI MOJIcCYETa UX KOJMYECTBA.

bunom HbrotoHa. OcHOBHBIE 3JeMeHTapHble (OPMYJbl MOJCUYETAa YUCIA PA3IUYHBIX
koMOuHarmii. [IpaBuno mpousBeneHus, MpaBuiIo CyMMbl U X 000Omenus. CBoiicTBa
OMHOMHUATBHBIX KOA(D(UIIUEHTOB.

Bonpocsl k pa3aeny S.

1.

@opMynbl  BKIKOYECHHUSA-UCKIIOUEHHs.  PexkyppeHTHble  cooTHOmeHus.  Yucma
®ubonayuu, yncaa Karamana.

Bonpocsl k pa3geny 6.

1.

o ok

10.
11.
12.
13.

Omnpenenenue rpada u ero rpaguueckoe npeacrapieHue. [loHsTHE MHIMIEHTHOCTH U
cMexxHocTd. OmpeneneHue rpadoB: MOJHOTO, ABYIOJBHOTO, 3Be3lbl. M3zomopdusm
rpados. @opmyIbl OACYETA YUCIIO IOMEUEHHBIX U HEMIOMEUYEHHBIX I'padoB.

Yactu rpada: mnonarpad, cyrpad. MapmpyTel, [HenH, OUKIb, KOMIIOHEHTHI.
Omnpenenenue CBI3HOCTH Tpada.

Crenern BepmmH rpada. Teopema o uucie BEpIIMH HEUETHOUM cTemeHH. Jlemma o
PYKOTIOKATHSIX.

OpuentupoBaHHble rpadbl U MynbTUrpadsl. OnpeneneHne OCHOBHBIX OHATUH.
OpuentupoBaHHble rpadbl U MynbTUrpadsl. OnpeneneHne OCHOBHBIX OHSTUH.
Martpuupbl, accouuupoBanHbie ¢ rpadom. OmnpeneneHue uzoMopdusma B TepMHHAX
MaTpuL.

Metpuueckue xapakrepucTuku rpagos. OnpeneneHue pacCTOSIHUS, SKCLIIEHTPUCUTETA,
aMeTpa, pajuyca U ieHTpa rpada.

Onepanuu Haxa rpadamu. JomonautensHbiid Tpad. CrsaruBanue pebpa. Pacmiennenue
BeplnH. Packpacka BepIvH.

WNuBapuantsl rpada. Bektop creneneir. Yucno BHemHeH YCTOWYMBOCTH (IUIOTHOCTH)
rpada, 4YMciIO BHYTPEHHEW YCTOMYMBOCTH (HEIUIOTHOCTH) rpada. XpomaTHuecKoe
yucno. Yucno koMnoHeHT cBsizHocTU. Kitnka u uyncno Xanasurepa.

HepeBps u neca. OctoB MUHMMaIbHOTO Beca. Anroputm Ilpuma u Kpackana.

Peb6epnblie nokpsiTHs. [Tapocoueranus.

O6xop1. Ditnepossl rpadsl. Teopema Ditnepa. Anroputm dnepu.

INamunbroHOBEI Tpadsl. JlocTaTouHble yCIOBHS FaMHJIBTOHOBOCTH: Teopema XBaraja,
teopeMa Ope, Teopema [{upaka, reopema Tara.



I/IH)II/IBI/I)IyaJILHLIe 3alaHuA 1JI IPAKTHYECKUX 3aHATHI

IO JUCHMITJIMHE I[I/ICerTHaSI MaréMaTuka

3ananne 1. Onepannu HAl MHOKeCTBaAMH

B-1.

JlaHBI MHOXECTBA: OnpenenuTs MHOXKECTBA:
A={1234,5,6,7, 8}, D; =AAB;

B=4{3,4,5,6,9, 10, 11, 12}, D,=C\(AuB);
C={5,6,7,8,09, 10, 13, 14}. D =D, x Ds.
B-

JlaHBI MHOECTBA: OnpenenuTs MHOXKECTBA:
A={1234,5,6,7, 8}, D;,=AnBnNC;
B=4{3,4,56,9, 10, 11, 12}; D,=(AuUB)\C;

C={5,6,7,18, 9 10, 13, 14}. D = D; x D..
B-3.

JlaHBI MHOECTBA: OnpenenuTs MHOXKECTBA:

A={1,2345,6,7, 8}, D, =C\B;
B=4{3,4,5,6,9, 10, 11, 12}; D,=ANB;
C={5,6,7,18, 9 10, 13, 14}. D =D, x Ds.

B-4.

JlaHBI MHOECTBA: OnpenenuTs MHOKECTBA:

A={1,234,5,6,7, 8}, D;=A\B;
B=4{3,4,5,6,9, 10, 11, 12}; D,=BnC;
C={5,6,7,8,9 10, 13, 14}. D =D; x D..

B-5.

JlaHBI MHOECTBA: OnpenenuTs MHOKECTBA:
A={123,4,5,6,7, 8}, D, =B\C;

B=4{3,4,5,6,9, 10, 11, 12}; D,=ANnC,
C={5,6,7,8,9 10, 13, 14}. D =D, x D..
B_

JlaHBI MHOKECTBA: OnpeneauTs MHOKECTBA:
A={123,4,5,6,7, 8}, D, =A\C;

B=4{3,4,5,6,9, 10, 11, 12}; D,=(AuBUO\(AuUB);
C={5,6,7,8,9, 10, 13, 14}. D =D; x D..
B-7.

JlaHbI MHOXKECTBA: OnpenenuTs MHOKECTBA:
A={1234,5,6,7, 8}, D, =B\A;

B=4{3,4,5,6,9, 10, 11, 12}; D,=(AnC)\B;
C={5,6,7,8,9, 10, 13, 14}. D =D, x D..
B-8.

JlaHbI MHOXKECTBA: OrnpenenuTs MHOKECTBA:
A={1234,5,6,7, 8}, D, =C\A;

B=4{3,4,5,6,9, 10, 11, 12}; D,=(AnB)\C;
C={5,6,7,8,09, 10, 13, 14}. D =D; x D..
B-9.

JlaHbI MHOXKECTBA: OrnpenenuTs MHOXKECTBA:
A={1,234,5,6,7, 8}, D:=AAC;

B=4{3,4,5,6,9, 10, 11, 12}, D,=(BnC)\A;
C=4{5,6,7,8,9, 10, 13, 14}. D =D, x D..



I[aHI)I MHO>KECTBA. OHpCI[CJ'II/ITB MHOXKECTBA:
{1,2,3,4,5,6,7,8} D,=BAC;
{3.4,5,6,9, 10, 11, 12}: D,=A\(BuUC);
{5,6,7,8,9,10, 13, 14}. D =D x D.

3ananue 2. Komonnaropuka. Pemurs 3a1auy.

3an

B-1. Ha mkonbHBI Beuep TaHueB coOpanuchk pedara 9-x, 10-x um 11-x xmaccoB. Bectu
xopoBoJ mpurimamarTcs 10 mKoIbHUKOB. CKOJIBKMMHU CHOCOOAMH MOKHO COCTaBUTh
XOPOBO/I IPU YCIOBHUM Y4acTHUsI B HEM XOTsI Obl OJHOTO OJIMHHaALaTUKIaccHUKa? (55)

B-2. Ha cryaenueckuii Beuep coOpaaich FOHOIIU U JICBYIIKH § (aKyJIbTETOB YHHBEPCUTETA
(B TOM ymclle MaTeMaTH4eCKoro U (umongornyeckoro). Jljis UCMOJHEHUS! HApOJAHBIX TAHLIEB
npuriamapTtces 10 odyuaronuxcs. CKOJIBKUME CIIOCO0aMU MOYKHO BbIOpATh 3TY JECATKY MpU
YCJIIOBUHM Yy4acTHsi B HEH XOTs Obl OJHOTO OOYYaOIIETrOCs MaTeMaTHUYeCKOrOo U XOTS Obl
0JTHOTO OOy4Jaromerocs ¢puosoruaeckoro dakynprera? (6435)

B-3. Ha BcemupHbIii (hecTHBaIh MOJIOJEKH MPUOBLIA MOJIOJISKD MATH KOHTHHEHTOB MUpA.
Bo3Hukina HeoO6X0MMOCTh OPraHu30BaTh JAEJETalyi0 U3 BOCBMU IPEACTABUTEIEH pa3HBIX
CTpaH JAjsl OIJIalleHUs KIATBBI OOpuoB 3a MHp. CKOJBKUMH CIOCO0aMH MOKHO OBLIO
00pa3oBaTh JIeNeTaluio Mpy YCIOBUU YY9acTHS B HEW MPEACTaBUTENICH BCEX KOHTHHEHTOB?
(35)

B-4. B ractpoHome umerorcsi KoHGeEThl Tpex HauMmeHoBaHMW. KoHdeTsl ymakoBaHbl B
KOpPOOKHU Tpex BUJIOB — I KaKIOTO HAMMEHOBAHUs CBOSI KOpoOka. CKOJIBKUMU CrIocoO0amu
MO’KHO 3aKa3aTh HabOp U3 mATH KOpoOok? (21)

B-5. CkoJy1bKO aBTOMAIIIMH MOJTHO 00ECTICUUTh 6-3HAYHBIMH HOMEpaMu? (106)

B-6. Cxoyibko 5-3HauHBIX YuceNn MOXKHO oOpa3oBath U3 mudp 0 u 1? (16)

B-7. B ogHOM rocymapcTtBe (CKa304HOM) HE HAWAETCS ABYX UEJOBEK, Y KOTOPBIX OKa3ajcs
OBl OJIMHAKOBBIM COCTaB 3yOOB: TMOO y HUX pa3HOE YHCIIO 3y00B, 100 3y0OB HET B Pa3HBIX
Mectax. OueHuTe HamOOJBIIYI0 YHCIEHHOCTh HACEJIeHHs] B OJTOM TOCYAAapCTBE, €ClIU
MaKCUMaJbHOE YHCII0 3y00B y oHOTO YenoBeka 32. (He Oonbie 232)

B-8. Cxonbkumu crioco0amMu MOXHO OTOCHATh 6 MUCEM Pa3HbIM ajipecaraM, €clid UX OyayT
pa3HOCUTHh 3 Kyphepa M 3apaHee H3BECTHO, KaKOMYy Kyphepy Kakoe JOCTaHEeTCs] MUChMO?
(729)

B-9. UYerbipe oOyuaromuxcsi caalT dk3amMeH. CKOJIbKO MOXeT ObIThb BapHaHTOB
pacnpezeneHus OlleHOK, €CJIM U3BECTHO, UTO TaK WM MHA4Ye BCe OHU 3k3aMeHbl caanu? (81)
B-10. Tpu napHs U TpH AEBYIIKH PELINIH MOCIE OKOHYAHUS IIKOJIbI TOCTYIUTh Ha paboTy B
CBOEM poJIHOM ropoje. B ropone umerorcs 3 3aBoja, Ha KOTOpbIe OEPYT TOJIBKO MYKUHUH, 2 —
I/Ie HY)KHBI JKCHIIUHBI U 2 — KOTOpPbIE MPUHUMAIOT Ha PabOTy M MYXKYMH U IKEHIIHH.
CkonpkuMH crioco0aMu MATh BBIMTYCKHUKOB MOTYT paclpelesuThCs MO 3aBojaaM ropona?

(2000)

anue 3. PekyppeHTHbIe COOTHOIIEHUSI

HaiiTu pemenne peKyppeHTHOTO COOTHOILIEHUSI.

B-1.u,,="7u,,—-6u,; u =3, u,=8.
B-2.u,,=8u,,, -16u,; u, =0, u, =8.
B-3.u,,,=12u,,, —20u,; u, =10, u, =76.
B-4.u,.,=3u,,+18u,; u, =8, u, =-30.
B-5. u, =5u,, -6u, ,; u, =2,u, =10.

B-6. u

, =4u,,,-3u,;u, =10, u, =16.



B-7 Uno =4u ,—4u; u =2,u,=6
B-8. %u,,,=-9u,,-2u,; u =3 u,=5.
B-9. 2u,,,=3u,,,-u,; u=2u,=4.
B-10.u,,, =u,,, +6u,; u, =0,u, =1.

3ananmue 4. Teopus rpagos.

B npoussonsHom cesisHoM rpade G =(V,E), V| =10, |[E[=20y xoroporo peGpa e=(u,v)
degu +degv

HOJ](degu,degv) ’

a) MMHUMaJIbHOE€ OCTOBHOE JIEPEBO ¢ OMOIIbI0 anroputMma Kpackana;

0) MUHUMAaJIbHOE OCTOBHOE JIEPEBO C MOMOIIbI0 anropurMa [Ipuma;

B) COCTaBUTh MaTpPHUIly CMEKHOCTH U MaTPUILy HHIUJEHTHOCTH;

I') BBIYUCIUTh PaJUycC U JuameTp rpada, yka3aTb LIEeHTpaJIbHbIE U Nepu(epruiiHble BEPIINHBI;

1) TIOCTPOUTH JIOTIOJTHEHHE JUIsl JaHHOTO Ipada;

€) HalTh BCce WHBapUaHTHI rpada (BEKTOp cTemeHeil rpada, YUCIO BHEIIHEW YCTOWYMBOCTH,

YHCJIO BHYTPEHHEN yCTOMYMBOCTH, XpOMATHUECKOE YHCIIO, YUCIO KOMIIOHEHT CBSI3HOCTH, YHCIIO

Xaznsurepa);

) HaliTH HE MEHEee TPeX NMapoCcoYeTaHul;

3) IPOBEPUTH, SBIISETCS JIU JaHHBIN Tpad 3MIEepOBbIM, €CIH J1a, TO TAUTH SIJIEPOB LIUKII;

1) SIBJISIETCA JIM JaHHBIM rpad TaMUIBTOHOBBIM, NMPOBEPUTH OJHO U3 JOCTATOUYHBIX YCIOBUI

raMUJIBTOHOBOCTH T'pada.

HaWTU:

B3BeIlICHBI ynciamMu W(e) =



3ananus 11 KOHTPOJILHOM padoThI

IO JUCHMITJIMHE I[I/ICerTHaSI MaréMaTuka

«Kombunamopuka»
Bapunant Nel.

1.

[Toncuntath U BeIKCATH BCE pa3MenieHus: 6e3 MoBTOpeHui u3 4 1o 3.

2. CKOJBKO PpAa3MUYHBIX CJIOB MOJXKHO TIOJIy4UTh, NEpPEcTaBiisii OyKBHI B  CIIOBE
«MaremMaTuka»?
3. B maccaxupckom moe3ne 12 BaroHoB. CKOJBKHMH CIIOCOOaMH MOXHO pPacCajuTh B
noes3fie 4 yenoBeka, pu YCIOBUHU, YTO OHU MOEYT B Pa3IMYHbIX BaroHax?
4. Tlponarotcst 10 copToB OTKPHITOK. CKOJBKMMHU CIIOCOOAMU MOKHO KYIHUTh 8 OTKPBITOK; 6
Pa3IUYHBIX OTKPHITOK?
BapuanTt Ne2.
1. TloxcuwTaTh M BRITKCATh BCE cOUETaHUsI O€3 MOBTOpEeHH U3 4 1o 3.
2. CKOJBKO Pa3MYHBIX PACHUCAHWUN TMpH BBIOOpe W3 11 MUCHMIIMH MOXHO COCTaBHUTH,
€CJIM paclicaHue OJHOTO JHS BKIIOYAET 5 ypOKOB?
3. CKOJBKO pa3IMYHBIX CIIOB MOKHO TTOJIYYHUTh, IEPECTABIISIST OYKBHI B CJIOBE «PYydKa»?
4. Tlponarotcst 8 Bu0B KHUT. CKOJIBKMUMH CIIOCOOAMU MOKHO KYIHUTb 5 KHHT; 7 Pa3IMYHBIX
KHUT?
Bapwnant Ne3.
1. TloxmcuwTaTh W BRIKCATH BCE pa3MENIEHUs C TTIOBTOPEHUN 3 4 110 3.
2. CKOJIBKUMH CHIOCOOaMU MOYKHO COCTaBUTH 3-IIBETHBIM TMOJIOCATHIM (hjiar, eclii UMEEeTCs
MaTepual MATH pa3TUYHbIX [[BETOB?
3. UerBepo CTyAeHTOB cnarT dk3aMeH. CKOJBKUMHU CIIOCO0aMU MOTYT OBITh ITOCTaBIJICHBI
UM OIICHKH, €CIIH «HEY/» HE MOJIYUYH]I HUKTO U3 HUX?
4. B rpynne u3 12 4enoBeK HY)KHO BbIOpaTh 2-X MEKYPHBIX Ha 6 THEH, MPUYEM KaXKIIbIi
JIOJKEH ASXKYpUTH | pas.
Bapuant Ne4.
1. TloacuuTaTh U BEIIKCATh BCE COUETAHUS C MOBTOpEHUH U3 4 1o 3.
2. CKOJBbKUMH CIOCOOaMHM MOKHO COCTaBHUThH 3-I[BETHBIM MOJOCATHIM uiar, eciii UMeeTcs
MaTepual MATH pa3IUYHbIX [[BETOB U OJIHA I0JIOCA JOJDKHA OBITh KpACHOH?
3. CKOJIBKO pa3IMYHBbIX KOMOWHAIMKA TMOsBICHUS TepOa Wik mudpsl MOXKET ObITh IpH N-
KpaTHOM OpOCaHUU MOHETHI?
4. Pota cocrout u3 3-x odunepos, 6 cepkantoB u 60 psaoBbx. CKOIBKUMHU criocoOaMu
MOYHO BBIJICTTUTB OTPSAJT U3 2-X 0(hUIIepOB, 2-X CepKaHTOB U 20 pAIOBBIX
Bapuant NoS.
1. TloacuuTaTh U BHITUCATH BCE MEPECTAHOBKU TIO 4.
2. CKOJBKO Pa3IMYHBIX CJIOB, KAXKJ0€ M3 KOTOPBIX COAEPXKHUT 4 OYKBBI, MOKHO COCTAaBUTH
U3 CIIOBa «BBIOOPHI»?
3. Nmeerca 12 coproB razer. CkoiabkuMH crnoco0amMM MOXHO BbliOpath 20 razer; 9
pa3UYHbIX ra3zer?
4. CKOJBKO pa3NUYHBIX CIIOB MOXKHO TIOJYYHTb, IIEPECTaBIsisd OYKBBI B CJIOBE «KapaHaln?
Bapuant Ne6.
1. TloacuuTaTh U BEITUCATH BCE pa3MelleHHs 0e3 MOBTOPEHM u3 4 1o 2.
2. 4 cnopTcMeHa JOJDKHBI Opa3uTh 8§ MUIIeHeH KaxAbli 1o nBe. CKOJIBKUMH criocobaMu
OHHU MOT'YT paclpeieNIuT UX MKy cOO0i?
3. Komuccus cocrout u3 mpezacenarens, 3ama u emie 5 yenoBek. CKOJBKMMH CIIOCOOaMHU

MOKHO paclpCACIINTb 00s13aHHOCTHU ?



4. Homepa TpaMBalHBIX MapIIpyTOB OOO3HAYarOT IBYMs IBETHbIMH (oHapsmu. Kakoe

KOJIMYECTBO PA3IMYHBIX MAPLIPYTOB MOXXHO 0003HAYUTh UCTIONB3Ys (poHapu 8 nBETOB?
Bapuant Ne7.

1. TloxacuuTath U BBITUCATDH BCE COUETAHUS O€3 MOBTOPEHUH U3 4 110 2.

2. B Base crosar 10 kxpacHbiXx W 4 pO30BBIX TBO3AMK. CKOJBKMMH CIIOCOOAMH MOKHO
BBIOpaTh 3 1[BETKA U3 Ba3bl?

3. CKOJBKO Ppa3MUYHBIX CJIOB MOJXKHO TIOJIy4UTh, NEpPEcTaBisii OyKBHI B  CIOBE
«KOMTBIOTEP»?

4. Komanna u3 5 4enoBeK BBICTYNAET HAa COPEBHOBAHMSX IO IUIABaHUIO, B KOTOPBIX
BbIcTynatoT eue 20 cnoprcMeHoB. CKOJIBKUMHU COCO0aMU MOTYT ObITh paclpeiesieHbl
MECTa, 3aHAThIC WIEHAMU 3TOM KOMaH/Ib1?

BapuanTt Ne 8.

1. TloxcuwTaTh M BRIIKCATh BCE COUETAHUS O€3 MOBTOPEHH U3 5 110 4.

2. Ha mxonpHBIA Bedep TaHIEB coOpamuch pedsta 9-x, 10-x m 11-x kmaccoB. Bectn
xopoBoJ npuriamarTcs 10 mkoabHUKOB. CKOJBKUMH CIIOCOOAMH MOXHO COCTaBUTH
XOPOBO/I MPY YCIOBHUH Y4acTHUSI B HEM XOTsI Obl OJHOTO OJIMHHAALIATUKIIACCHUKA?

3. U3 10 po3 u § reopruHOB HY)KHO COCTaBUTH OYKET, COAEPIKAINA 2 pO3bl H 3 TEOPTHHBL
CKOJIBKO MOYHO COCTaBHUTb Pa3IHMUHbIX OYKeTOB?

4. 3aMOK OTKpBIBAeTCs TOJBKO B TOM cily4yae, €clii HaOpaH ONpENeNIeHHbIN TpeX3HaYHbIN
Homep. [lompITKa COCTOUT B TOM, UTO HAOUPAIOT HAyraja TpU UGl U3 33JaHHBIX MATH.
VYranaTe HOMep yJaloch TOJBKO HA MOCTEAHENH U3 BCEX BO3MOKHBIX MOMBITOK. CKOJIBKO
MOMBITOK MPEIECTBOBAIIO YIAYHOM?

Bapwnant Ne 9.

1. TloxcuwTaTh W BBIUCATH BCE COUYETAHMS C IIOBTOPSHHUSIMU U3 5 TI0 4.

2. Ha cTyneHueckuii Beuep coOpaich IOHOIIHN U ACBYIIKH 8 (aKyIbTETOB YHUBEPCHUTETA (B
TOM YHCJIE€ MAaTEMAaTUYECKOTO U (PHIIOIOTUYECKOTO). JJIs UCTIOTHEHHSI HApOAHBIX TaHIICB
npuriamaotcs 10 crynenToB. CKOIBKUME cioco0aMu MOKHO BBIOpATh ATY IECATKY IIPU
YCIIOBUU y4acTHsl B HEH XOTs Obl OJIHOTO CTyJ€HTa MaTEMaTHYECKOrO M XOTS Obl OJTHOTO
cTyneHTa urongorundeckoro axkyaprera?

3. B racrponome umerorcs KoHPETH Tpex HauMeHOBaHU. KoH(eThl ynakoBaHbI B KOPOOKHU
TpeX BHJIOB — JJIS KaXJIOTO HAaUMEHOBaHMsI CBOSI KOpoOka. CKOJBKUMH criocoOamMu
MO>KHO 3aKa3aTh Ha0Op U3 MATH KOPOOOK?

4. CKoIbKO 5-3HAYHBIX YHUCET MOKHO 00pazoBaTh u3 1udp O u 1?

Bapuant Ne 10.

1. TloxmcuuTaTh W BBIKCATH BCE pa3MelleHUs 0€3 MOBTOPEHUH U3 S 110 4.

2. CKOJbKUMH CIOCOOaMHM MOKHO OTOCIATh 6 MHCEM pa3HbIM ajpecaraM, €cld UX OyayT
Pa3HOCUTH 3 Kyphepa U 3apaHee U3BECTHO, KAKOMY Kyphepy KaKkoe JIOCTaHeTCs MUCHhMO?

3. CKoJbKO yucell, MEHBIIUX MUJIJTMOHA, MOXHO 3aMucaTh ¢ moMoibio uudp 8 u 9?

4. Otpsan u3z 92 mKoJIbHUKOB cobpancs B moxoA. M3 Hux 47 mpurotoBuian O6yrepOopoabl ¢
KoJibacoii, 38 — ¢ ceipom, 42 — ¢ BETUMHOM, 28 — ¢ K010acoi u cbipoM, 31 — ¢ Kosbacoi u
BETYMHON, 26 — C CBIpOM M BeTUYMHOU. B3samu ¢ coboit OyrepOpoasl Bcex copToB 25
IIKOJIbHUKOB, @ HEKOTOPBIE B3sUTU TOJIBKO MO OyThIIKE MOJOKa. CKOJNBKO OBLIO TaKuX,
KOTOPBIE B3SJIH TOJIBKO MOJIOKO?

«bunom Hvtomona»
Bapuant Nel.

1. Pasnoxwuts no popmyse 6uaoma Herotona: (@ + b)ll.

2. Peumts ypasuenne P’ -C*™" =64,



3n
1
3. Cymma OMHOMHANBHBIX KO3()(UIIMEHTOB pa3I0KEHUS (2nx+F paBHa 64.
nx
OIIPEJEINTh CIIaraeMoe, He CoaepKaiee X.
Bapuant Ne2.

1. Pasnoxuts o Gopmyie 6uaoma Herorona: (a+ b)*™.
P _ 24
P, -C 2

3. Cymma OMHOMHAIBHBIX KO3(P(PUIMEHTOB C HEYETHHIMH HOMEpPAaMH B Pa3NIOKEHHUU

2. Pemmts ypaBHeHHE

1 n
(ax +X ¢ ] paBHa 512. Haiitu cnaraemoe, He cojaepxariee X.

BapuanTt Ne3.
1. Pasnoxuts o popmyie 6nHoma Herorona: (a+b)*™.
P 5
x=5 =
x-2

2. Pemmts ypaBHeHHE

336.

16
3. Tlpm kakWx 3HAYEHUSAX X YETBEPTOE CllaraeMoe PaslIoKCHHUS (5+ 2X) OoJpIle IBYX
COCEIHUX C HUM CJIaraeMbIX?
Bapunant Ne4.

1. Pasnoxuts o popmyine Guroma Herorona: (a+b)™.

2. Pemmts ypapuenne P’ +C 2 =14x,

b a )
3. U3BecTHO, 4TO B pa3jioKEHUU — 4+19— | umeercs wien, comepkamuii ab . Haiitu
b b3 2
a

3TOT YJIEH.
Bapuant No5.

1. Pa3noxuts o popmyne 6uaoma Herotona: (@ + b)15 :

2. Peumts ypasuenne C*7 +2C° =7(x-1).

- 2/x

n
5 2 1
3. Cymma k03¢h(GUIIMEHTOB BTOPOTO U TPETHETO ClIaraéMbIX Pa3iokeHus | \/ X

paBHa 25,5. Hanicatp ujieH, HE coAep Kaluii X.
Bapuant Neb6.

1. Pa3noxuts no popmyne 6uaoma Herorona: (@ + b)6 :

2. Peumts ypauenne C, +6C’° +6C° =9x* —14x.

n
2 :{/_ 1
3. OHpe,Z[eJ'II/ITL Pn , €CJIU IIATOC CJIaracMoc€ pasJIOKCHUA X+ — HE 3aBUCHUT OT X.
X

Bapuant Ne7.

1. Pasnoxwuts no ¢popmyse 6uaoma Herotona: (@ + b)7 :

2. Pemmuts ypaBHeHUE F’xx_3 =xP_,.



3. B Kakylo HaTypalbHYIO CTEICHb CJIEAyET BO3BECTH OMHOM —— + 3, 4TOOBI OTHOIICHHE

J2

YETBEPTOIO CJIAraeéMoro pasjioXkKeHus K TPETbeMy ObLIO paBHO 3+/2 ?
BapuanTt Ne 8.

1. Pasmoxurs 1o popmyie Guroma Heroroma: (@ +b)°®.

2. Pemmts ypaprenne ——>— = 210.
x4
x-1 "3
y X a y 2
3. Haiitu wieH pasnoxenns | — +— | , KOTOpbI# comepkut X",
a X

Bapuant Ne 9.
1. Pazmoxuts 1o popmye Guroma Heroroma: (@ +b)°.

30
2. Pemwts ypasuenne P+ 2P, = e P.

X+1

3. buHommanbHbIe  KOA(PQOUIIUEHTHI BTOPOTO W JICBATOTO  WICHOB  Pa3JIOKEHUS
3 1\"

5X 2 — X3 | pasubl. HaiiTu 4jieH pasnoxeHus, He COAEPIKAIIUMI X.

BapuanT Ne 10.

1. Pasmoxuts o popmyne Guroma Herorona: (a+b)™.
2. Pemms ypasuenne P° —2C* =3P2,

X

_2\12
3. Haiitu HOMEp usieHa pa3IoKEeHUs (X + X 2) , HE COJIepIKaIlero X.

«Teopust epaghos»
Hapucyiite mpou3BOJIbHBIN CBsA3HBIN HeopueHTHpoBaHHbIM rpad G = (V, E), [\/| =10. B

3TOM rpade HaHuTH:

1) MaTpuily CMEKHOCTH;

2) MaTpUIly HHIUACHTHOCTH;

3) cyrpad;

4) MpOCTO# LUKII MAKCUMAJIbHOU JJTHHBI,

5) mpoCTYyIO 1IeNb MaKCUMaTbHON JJTUHBI,

6) panuyc u auamertp rpada, ykazarh HEeHTpalbHbIe U iepudepuitHbie BEPILINHBI,

7) nomoJIHEeHUe Al AAaHHOTO Tpada;

8) mHBapuaHThl rpada (BekTOp cTemeHei rpada, ynuciao BHEHIHEH YCTOWYHBOCTH, YHCIIO
BHYTPEHHEH YCTOWYMBOCTH, XPOMATHYECKOE YHCIO, YHCIO KOMIIOHEHT CBS3HOCTH, YHCIO
Xansurepa);

9) ocToBHOE JIepEBO.



«Teopus epaghoey
1. JIns mannoro rpada mo marpuunoir Qopmyne Kupxroda HailTH YUCIIO OCTOBHBIX
JepeBbeB rpada.
2. Nusa JAHHOTO rpada, y KOTOPOTO pedpa e=(u,v) B3BELLIECHBI
degu + degv .
ancnamu W(E) = , HATH MUHMMAaJIbHOE OCTOBHOE JIEPEBO:
HOJ(degu, degV)
a) ¢ moMorso anroputma Kpackana;
0) ¢ momoIpio anroputma lIpuma.




TeCTOBBIe BOIIPOCHI U 3a/IaHUA
IO JUCLMITIIIMHE I[I/ICerTHaSI MaréMaTuka

1. 1. CxonpkuMu criocobamMu MOKHO BBIOpaTh 3 pas3inMYHBIX KapaHAalla M3 HUMEIOLIMXCcS S
KapaHjauei pa3HblX LIBETOB?

1.10

2.5

3.20

4.15

2. CKOJBKO pa3IMYHBIX YETHIPEX3HAYHBIX YUCENT MOXHO oOpa3oBath u3 mudp 1, 2, ..., 9, ecnu
BCC III/I(l)pBI B KaXXKI0M quBIpeXSHaqHOM YqHUCJIC paBJ’II/ILIHBI?

1. 3000

2.120

3. 3024

4,81

3. CKOJBKO pa3lMYHbIX HAOOPOB MO 8 MUPOXKHBIX B KaKJIOM MOXKHO COCTaBUTh HCIONB3YS 4
COpTa MAPOKHBIX?

1.32

2. 165

3.16

4.64

4. bykBwel a30yku Mop3e o0pa3yroTcs Kak TOCJIeI0BAaTEILHOCTh TO4YeK W THpe. CKOJIBKO
pa3IMYHbBIX OYKB MOKHO 00pa30BaTh €CIIM UCMOIb30BaTh 5 CUMBOJIOB?

1.5

2.34

3.16

4.32

5. Ha monke ctosit 30 kaur. CKOJIBKHUMH CIIOCOOaMH MOKHO UX PA3MECTHTH?
1. 30!
2. 29!
3. 28!
4. 27!

6. B Baze cTosaT 10 kpacHbIX U 5 po30BbIX rBO3AUK. CKOJBKUMU CIIOCOOAMH MOKHO BBIOpaTh U3
Ba3bl MATh TBO3JIUK OJHOTO IIBETA?

1. 50

2.253

3. 105

4.25

7. llocnenoBarenbHOCTHI0O PUOOHAYYN HA3BIBACTCS CIEAYIOIIEEe PEKYPPEHTHOE COOTHOIIICHHE:
l.u,,=U,+U, U=Lu,=2

n+1

n-1
2.U,=> U, Uy=lom n>1
i=0



3.u,,=5u,,—-6u, Uu,=6,u,=10

4.u,,=6u,,—-9u u=Lu,=3

n?'

8. Jansl muoxectBa A={1,2,3,4}, B={2,4,5,6}. AU B pasno

9. Nausl muoxkectBa B={3,5,7}, C={1,2,4,6}. C U B pasno

10. Tansl MHOkecTBa B={2,4,5,6}, C={1,3,5,6}. C N\ B pasno

11. ansl muoxectsa A={1,2,3,4}, B={2,4,5,7}. AN B pasno

12. Jlauer muHoxkectBa A={1,2,3,4}, B={2,4,5,6}, C={1,3,5,6}. Haiitu nekaproBo (mpsmoe)
npousBenenne DxC,rme D=A\B.

1. {(1.1),(3,1),(1.3), (3:3), (1.5), (3,5), (1,6), 3.6)};

2. {(1,1), (1.3), 3,3), (1,5), (3,5), (1,6), (3,6)};

3. {(1.3), (15), (3.5). (1.6), (3.6)};

4. {1,1,3,3,5,6};

13. Jlauer mHOkectBa A={1,2,3}, B={2,4,5,7}, C={1,2,5,6}. Haiitu nexaproBo (mpsmoe)
npousseneane Dx A, rne D=C\B.

1. {1,2,3,6}

2. {(1,1),(6.2),(1,2), (6,2), (1.3), (6,3)}

431' El(}lyl), (1.6). (1.2), (2,6), (1.3), (3.6)}

14. BuHApHBEIM OTHOIIEHHEM MEXKIy dlaeMeHTamMu MHOkecTBA U B maseBaerca moGoe
MMOJMHOKECTBO R MHOKecTBa

1. AnB;

2. AuUB;

3. AxB;

4. A\B,;

15. Peanuzanueid HEOpUEHTUPOBAHHOTO rpada cO MHOXKECTBOM BepiiuH V = {1,2,3,4} u pebep
E ={(12);(23);(2,4);(2,2)} sBnsercs. ..
1



1: 2
3_4 3
1 2
X\S
4_4 3

16. Marpuna cmexxnoctu rpada G, n300paxk€HHOTO Ha PUCYHKE, UMEET BUI. ..
0 0O
1.1 1 0
010
010
2.1 11
010
010
3.0 1 1
0 0O
010
4.11 0 1
010

17. I'pad G 3anan cienyroieit MaTpuieil CMEXHOCTH:

0

o r O P B O O
O O Pk B B O O
o O O O O -
R O O O © +— O
o O B P O O O

o B O O O O -
P O O O ©O ©O O =
O O B O O+ O

0 01 0 0

pamuyc r(G) rpada paBexn

18. I'pad G 3amaH cnenyromei MaTpUIIeH CMEXHOCTH:

1



01 000101
10101000
01010010
00101001
01 010101
10001010
00100101
10011010

Haittu nuametp d(G) rpada.

19. Ilycte rpadp G ¢ n BepmmHamu siBisiercst aepeBoM. Torma: (Beibepure st G HeBepHOe
YTBEPKICHUE)

1. Yucno pebep m=n -1

2. I'pad cBs3HBIM

3. I'pad HE COMEPIKUT IUKIIOB

4. I'pad comepXUT 3aMKHYTBI MapuipyT

20. SABnsieTcs MM TUIAHAPHBIM CIICTYIOMIHHN Tpad:

1. na
2. HET

21. SBnsieTcs aM TUIaHAPHBIM CIIeyONTUi rpad:

1. na 2. HeT

22. CkonbKo rpaHeil y miaockoro rpada:

el N =
N oA W



23. CkoJbKO TpaHei y miuockoro rpada:

NS
w o KO

24. T'aMUIBbTOHOBA IIETIh — 3TO IIETIh, COJIEPIKaIas

25. DinepoB MUKIT — 3TO IIUKJII COACPKAIITII

26. CKOJIbKO OCTOBHBIX JIEPEBHEB B TIOJJHOM TTOMEUYEHHOM S-BEpPITUHHOM rpade

27.Tpad G Ha3BIBaeTCS MOJTHBIM, ECIIH
1. xaxx7as BepIIMHa HHIIMACHTHA BCEM pedpam
2. 9MCIIO BEPIIWH PaBHO 4UCIy pebep
3. moOble aBa ero pedbpa cCMEXHBI
4. nro0ObIe IBE €r0 BEPIINHBI CMEXHBI

28. B opuenTupoBanHOM Tpade
1. BepImIvHbBI — COOBITHS
2. pebpa — nyru
3. uens — nNyTh
4. LIMKJT — KOHTYP

UYto HeBepHO?

29. BepumHy, He IPUHALICKAIYIO HA OJHOMY peOpy Ha3bIBAIOT
1. n3omMpoBaHHOM
2. BUCSUYEH
3. OTHOeNnLHOU
4. XOHIIEBOU

30. I'pad, y KOTOpOro Bce BEPUIMHBI UMEIOT OJIHY U TY K€ CTEIeHb, Ha3bIBACTCS
1. IByOJIBHBIM
2. peryispHbeIM
3. 3BE€3OHBIM
4. XpOMaTH4EeCKHM

31. Cxonbko pebep B noiHoM rpade ¢ 20 BepumHamu?

32. Cpe,Z[I/I CCMHU CTpaH YCTAHOBJICHBI 3KOHOMHWYCCKHC OTHOIICHUA, MPUYCM KaXXJasd CTpaHa
HUMECT DKOHOMHUYCCKUEC OOTOBOPEI C KaXxaoi ,Z[perﬁ CTpaHOﬁ. DTO MOXKHO I/1306p8.3HTB B BUJC



rpada. Ckonbko pedep Oyaer umets rpad?

33. Packpacka BepiuH rpada Ha3bpIBae€TCs IPABUIILHON €CITN
1. Bce BCPIIMHBI OKPAIICHBI, ITPU YCM CMCIKHBIC BEPIIHWHBI ITIOJTYYalOT OJJUHAKOBBIC LIBCTA,
2. OKpalleHbI TOJBKO BEPIIMHBI TOJHOTO NoArpada;
3. BCC BCPIIMHBI OKPAIICHBI, IIPXU YEM CMEIKHBIC BCPIIHMHBI ITOJTYYAOT pa3JIMYHBIC LIBCTA,
4, OKpallICHbI TOJIBKO BUCAYNC BCPIINHDBI,

34. XpomaTudeckoe 9ncio i nosiHoro rpada G ¢ N BepuimHaMu paBHO. ..

1. n;

2. n+1;
3. n-1;
4, n+2;

35. Kakyto onepanuto Haja rpadamMu He TPOU3BOAST?
1. mocTpoeHHe NOMONHEHNUS;
2. craruBaHHe pedpa;
3. packpacka BepIIIHH;
4. nenenwne rpados;

36. @yHKIMS HA3bIBAETCS UHBAPUAHTOM, €CIIH ...
1. Ha uzomop(HBIX rpadax ee 3HaUCHUS COBIAAAIOT;
2. Ha Hen3oMOop(HBIX rpadax ee 3HAUCHUs COBMIAIAOT;
3. Ha BCeX MOMEUYCHHBIX rpadax ee 3HaUCHHS COBIAAIOT;
4. Ha Bcex HEMOMEYCHHBIX Tpadax ee 3HaUEHUS COBIAJIAIOT;

37. lycte nan rpadp G=(V,E), y xoroporo mHBaprantsl umeror 3HaueHus: S(G)=(3,3,3,3);
o(G)=4, a(G)=1. Tornarpap G=(V,E) a10 ...

1. 4-BepHIMHHBIN HETIOJIHBIN rpad;

2. A-BepIIMHHBIN TOJHBIN rpad;

3. 3-BepIIMHHBIN HEMOJHBIN Tpad;

4. 3-BepHIMHHBIN MOJHBIN Tpad;

38. Yucno BHEIITHEH YCTOﬁqHBOCTH WK  IINIOTHOCTH rpacba 9TO MaKCHUMAaJIbHOC
15(R1 (o)

39. Uwucino BHYTpeHHEH YCTOMYMBOCTH WM HEIUIOTHOCTh Tpada 5TO MaKCHUMAalbHOE
YHCIIO

40. Ilycts rpad G ¢ n BepmmHamu siBisgercss aepeBoM. Torna: (Beibepure mis G HeBepHOE
YTBEPKICHUE)

1. uncno pebepm=n-1

2. rpad cBS3HBII

3. rpad He COAEPKUT LIUKIIOB

4. rpad conep>KUT 3aMKHYTBHIA MapuIpyT



5. MeToau4yeckue MaTepHuaJbl, onpeae/asione npouexypbl
OLCHMBAHUA KOMIIETEHMH

5.1 Kputepun oneHuBaHHUA OTBeTAa HA 3a4eTe

OneHka «3a4TeHO» BBICTAaBIIETCA OOydaromeMycs 3a ofliee 3HaHHE OCHOBHOIO MaTepHala,
BKJIIOYAss pacueTsl (IMpu HEoOXOIMMOCTH), 332 TpaMOTHBIE, 0€3 CyIIECTBEHHBIX HETOYHOCTEH
OTBETHl HA IOCTABJIEHHBIE BOIPOCHI, 3@ YMEHHME NPHUMEHSTh TEOPETHUYECKUE IOJIOKEHUS IS
pelIeHUs TPaKTUYECKUX 3aj1au.

OneHka «He 3a4YTeHO0» BBICTABISETCS OOydaloIIeMycsl 3a HE3HAHHME 3HAUUTEIbHOW YacTu
MIPOrpaMMHOTO MaTepuaia, 3a CYIIECTBEHHbIE OIIMOKM B OTBETaxX Ha BOIPOCHI, 3a HEYMEHME
OpPUEHTHPOBATHLCS B pacueTax, 32 HE3HAHUE OCHOBHBIX MOHATUI TUCIUIUIMHBIL.

5.2 KpuTepuu OLlCHUBAHHUSA KaYe€CTBA 0TBETA HA KOHTPOJIbLHBIE BOIIPOCHI

OneHka «0TJIMYHO0» BBICTABIIETCS 32 INIyOOKOE 3HAaHUE MPEAYCMOTPEHHOTO MPOrpaMMOit
MaTepualia, 3a YMEHHME YETKO, JIAKOHMYHO WU JIOTMYECKH IOCJIEA0BAaTEIbHO OTBEYaTh Ha
MTOCTABJIEHHBIE BOIIPOCHI.

OneHka «X0pomio» — 3a TBEPJOE 3HAHME OCHOBHOIO (IIPOrpaMMHOI0) MaTepuania, 3a
IrpaMOTHbIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEN OTBETHI Ha IOCTABIEHHBIE BOIPOCHI.

O1neHKa «ya0BJIETBOPUTEIBHO» — 32 00llee 3HAHME TOJBKO OCHOBHOTO MarepHana, 3a
OTBETHI, COJEp)Kallli€ HETOYHOCTH WU c1abo apryMEeHTUPOBAaHHbIE, C HapylleHHEM
MOCJIEI0BATEIbHOCTH U3JIOKEHNS MaTepHaa.

O1neHka «HeyI0BJIETBOPUTEIbHO» — 33 HE3HAHUE 3HAUYUTENIBHOM 4acTU MPOrpaMMHOTO
MaTepuala, 3a CyIleCTBEHHbIE OIIMOKU B OTBETaX Ha BOINPOCHL, 32 HEYMEHUE OPHEHTUPOBATHCA B
MaTepuale, 3a He3HaHHE OCHOBHBIX MOHATUH TUCIUIUIMHEI

5.3 Kputepum oueHUBaHHA Ka4yeCTBa BbINOJHEHUS] HHANBUAYAJbHBIX 3aJaHUI

OHeHKa «OTJIMYHO» BBICTAaBJIICTCA 3a IIPpaBHJIBHOC TIPUMCHCHHE TCOPCTUUCCKUC
ITOJIOKCHMUS ITPU PCIICHUHA IMTPAKTUYCCKUX 3aaa4.

OHeHKa «XOopoumio» — BBICTABJIACTCA 3a IIPaBUIIBHOE C OI[HOﬁ OILIMOKOM IMPUMCHCHUC
TECOPETHUYCCKUEC IMOJIOKCHUS IIPU PECIICHHUU ITPAKTUYCCKUX 3aJa4.

OHeHKa «YAOBJIETBOPUTECJIBbHO» — 34 06mee 3HaHHUEC TOJBKO OCHOBHOI'O Marc€puaia, 3a
ciaaboe INMPUMCHCHHUEC TCOPCTUUCCKUX MOJI0KEHUHN IIpu pCIICHUHU IMPAKTHYCCKUX 3a1a4.

OLIeHKa «HEYIOBJIETBOPUTECJBHO0» — 3a HC3HAHHC 3HAYUTEILHOM YacTH IporpaMmMHOI0O
Marepuaia, 3a CyneCTBCHHbBIC OIINOKHU B PEUICHUU ITPAKTHYCCKHUX 3aaa4.

5.4 Kputepun onleHHBaHHs TECTHPOBAHUS

IIpu TecTupoBanuu Bce BepHble 0TBETHI Oepytcs 3a 100%.
90%-100% otnnyHO

75%-90% xoporio

60%-75% ynoBIETBOPUTEIHEHO

MeHee 60% HeynoBIETBOPUTEIBHO

5.6 Kputepuu onieHuBaHUsI KOHTPOJIbHOM PadoThI

OLICHKE[ «3aYTE€HO» BBICTABJIACTCA O6yanOH_ICMyC${ 3a 0611_[66 3HAHUC OCHOBHOI'0O MaTcpualia,
BKJIIOYasl pacCuCThbI (HpI/I HCO6XOI(I/IMOCTI/I), 3a I'paMOTHOC YMCHHC IPUMCHATH TCOPCTUUCCKUC



IIOJIOKCHUA IJIA pemeHI/m HpaKTI/I‘-IeCKI/IX 3ajJad, 3a pemeHHe GOHBHICI\/JI qacTnu 3aﬂaHHI>i.

OrneHka «He 3a4TEHO0» BBICTABISICTCS OOydaromeMycsl 3a HE3HAHHE 3HAYUTEIIbHONW YacTu
MPOrpaMMHOTO MaTepuaia, 3a CYIIECTBEHHBIC OIMMOKM B PEUICHUU 3aJ]1ad, 3a PEIICHUE MECHEe
20% 3agau.



