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1. Haznauenue poH/1a OLIEHOYHBIX CPEACTB
1.1. Heasto coznanuss ®OC aucuuruHbl «/{UcKpeTHas mMaTeMaTHKay SBISETCS

YCTAHOBJICHHE COOTBETCTBUSI YYEOHBIX JTOCTHMKEHUM 3aIllJIAaHUPOBAHHBIM pe3yJibTaTam
o0ydeHus U TpeOOBAaHUSIM OCHOBHOU Mpo(deccroHaIbsHON 00pa30BaTeIbHOM MPOTrpaMMBbl,

paboueil mporpamMMbl JUCIUTIIIAHEI.
1.2. ®OC no gucCUUIUIMHE penaeT 3a4auu:

* KOHTPOJb U YINPABIEHUE NPOLECCOM OCBOEHHUS CTYJIEHTaMHU HEO0OXOIMMbIX
3HAHWM, YMEHUN, HABBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMIIETEHIUH,
onpeneneHHblIx B PI'OC BO 1o COOTBETCTBYIOUIEMY  HaIPaBICHUIO

IIOATOTOBKH,

* KOHTPOJb (C IOMOLIBI0 Habopa OLEHOYHBIX CpPEICTB) W YyOpaBieHue (c
[IOMOILIbIO DJIEMEHTOB OOpaTHOM CBS3M) JOCTMIKEHMEM LeJed peaau3alun
OIIOI1I, ONpEIEJICHHBIX B BUJIE Habopa YHUBEPCAJIbHBIX,

oOmenpodeccroHambHbBIX U MPOGEeCcCUOHANBHBIX KOMIETEHIIUN BbIMTYCKHUKOB;

e o0OecrieyeHUEe COOTBETCTBHS PE3YyJIbTATOB 06y‘1€HI/I$I 3agadaM 6y11ymel71
HpO(bGCCHOHaHLHOﬁ ACATCIbHOCTH 4CPEC3 COBCPIICHCTBOBAHHUC TPAAUITNOHHBIX 1
BHCAPCHHUC HMHHOBAILIMOHHLIX MCTOIOB O6y‘{€HI/ISI B O6paSOBaT€HLHLIﬁ mpouecc

YHuBepcurera.
1.3. ®OC pa3zpaboTaH Ha OCHOBAaHUM HOPMATUBHBIX JOKYMEHTOB:

+ (demepaabHOr0 TOCYAAPCTBEHHOI'O 0O0Pa30BaTEILHOTO CTaHAApTa BBICIIETO
oOpazoBanus 1o HampaBieHuro mnoAroroBku 44.03.05 Ilemaroruueckoe

obpazoBanue (¢ AByMs MPOGUISIMH TTOATOTOBKH) (YPOBEHb OakaiaBpuaTa);

-+ 00pa3oBaTeNbHOM MPOrpPaMMBI BBICIIETO OOpa30BaHUS IO HAIPABIICHUIO
nonrotroBku  44.03.05 Ilemarormueckoe oOpa3oBaHHEe, HAMNPaBICHHOCTb
(mpodunb) oOpa3zoBaTeabHOM TporpamMmbel MatemaTnka u WHGOPMATHKA,

kBanM(uKanus (CTeneHb) «0aKamaBpy;

» Tlomoxenuss o ¢opmupoBanuu ¢GOHAA OICHOYHBIX CPEICTB I TEKYIIETO
KOHTpOJISI ~ YCIIEBA€MOCTH, TPOMEKYTOUHOM M  HMTOFOBOM  aTTECTallUH
oOydJarommxcs Mo 00pa3oBaTEBHBIM TPOTPAMMaM BBICHIETO OOpa30BaHHS —
nporpaMmaM  OakamaBpuara, MporpaMmaM CIHEIUAINTETa, MporpaMmam
MarucTpaTypbl, MporpaMmaM MOJTOTOBKA HAy4YHO-TEJAarorMuecKux KaJpoB B
acmupaHType B (eaepabHOM rOCYJIapCTBEHHOM OO KETHOM 00pa30BaTEILHOM
yUpexKIeHUu Bbicuiero oOpaszoBaHusi «KpacHOsIpCKkHil TrocCylapCTBEHHBIM

nenarornueckuit yuusepcutet uM. B.II. ActadbeBa» u ero dunnanax.



2. llepeyeHb KOMIIETEHIMI ¢ yKa3aHUeM IOKa3aTeJieil  KpUTepueB OLleHUBAHUS

Konu
HauMEHOBaHHE
KOMITIETEHIINN U

g OI1 BO,
WHUKATOPBI
IIOCTYKEHHUS
KOMIIETEHINH

(MIK)

[Ikana orienuBanusa

«OTJIMYHO»

«XOopouioy

«YJOBJIETBOPUTEILHO»

«HCYIOBJICTBOPUTCIILHO»

«B3a4YTCHO»

«HEC 3a4YTCHO»

VYK-1. CnocoGeH oCymecTBISITh MOUCK, KPUTUYECKUI aHAJIN3 M CUHTE3 MHPOPMAIMHY, TPUMEHTh CUCTEMHBIN MOAXO0/ VISl PEIEHHS TOCTaBJICHHBIX 3a]1a4

YK-1.2. [Tpumensier
Joruyeckue Gopmbl
1 TIPOLICTYPHI,
cIroco0eH K
pedriexcuu 1o
MOBOY
COOCTBEHHOM U
YYKOU
MBICITHTEIIFHOM
JIEITEILHOCTH.

Kpumepuu

[IpaBrnbHO pUMEHSIET
Joruyeckue Gopmsl 1
TIPOIIeTYPHI, CIIOCOOCH K
pedIiekcuu 1o MOBOLY
COOCTBEHHOM M 9yKOI
MBICITUTENBHON
NEeATeNTbHOCTHU (IPaBUIILHO
BBITIOJIHEHBI 3a7JaHusl OoJiee
90% wHBapuaHTHOU 1
6osiee 75% BapuaTUBHOU
4acTell CaMOCTOSATENIbHON
paboThI)

Kpumepuu

[Ipumenser noruueckue Gopmbl U
MIPOIICTYPHI B JIOCTATOYHOM
00BeMe, T0ITyCcKaeT HETOYHOCTH
pu pedIekCHH 1o OBOIY
COOCTBEHHOH U 9yKO#
MEICIIUTEILHON NEITETLHOCTH
(TTpaBMIILHO BBITIOJTHEHBI O0JCe
80% 3amaHuit ”THBApUAHTHOM U HE
MmeHee 50% 3amanuii
BapUATUBHOW CAMOCTOSITEILHON
paboThl)

Kpumepuii

CriocobeH perrarh 3a1a44 1Mo
3aJJaHHOMY aJIropuTMy. VcnbIThIBaeT
3aTPY/THSHHUS B UCTIOIB30BAHUH
JIOTHYECKHUX (POPM | ITPOTIETY,
YaCTUYHO CITOCOOEH K pedriekcuu 1o
MOBOTyCOOCTBEHHOM M UY)KOH
MBICITUTEITLHON IESITENTbHOCTH
(TIpaBMIIHHO BBHITIOJIHEHBI O0Jiee
60% 3amanuii ”HBAPUAHTHOU U
HUMEIOTCSI BEPHO BBINIOJIHEHHBIE
3aJjaHus BapUATUBHOM
CaMOCTOSITEILHOU PabOThI)

Kpumepuu

He crioco6en k pedrexcunt o
MOBOTyCOOCTBEHHOM U UyKOU
MBICIIATENILHON JIEITEITLHOCTH
(paBHIILHO BBITIOJTHEHBI MEHEE
60% 3amanuii ”HBAPUAHTHOM
CaMOCTOSITEILHOU pabOTHI)

IIK-1. CriocoOeH ocBanBaTh U HCIIOIL30BATh TECOPECTUICCKUEC 3HAHUA U IIPAKTHYCCKNEC YMCHHS 1 HABBIKU B HpCHMCTHOﬁ oOnactu IIpU pCIICHUN
HpO(bCCCI/IOHaJIBHBIX 3aJa4

IIK-1.1. 3Haer
CTPYKTYpY, COCTaB U
IATaKTHYECKHUE
SJIMHHUIIBI
MPEIMETHON
obnactu
(mpenoaBaeMoro
npeaMeTa)

Kpumepuu

OO0mazaeT moIHbIM
TEOPETUUYECKUM 3HAaHUEM
CTPYKTYPBI, COCTaBa U
JIMIAKTUUECKUX €TMHULL
TPero/IaBaeMoro rpeamMera
(paBUIJIBHO BBIMOTHEHBI
3aganus 6oiaee 90%
WHBapUaHTHOH U OoJee
75% BapuaTMBHOU yacTen
CaMOCTOSITENIbHOM paboThI)

Kpumepuu

O0nanaet 3HaHUEM CTPYKTYPHI,
COCTaBa U JUAAKTUYECKUX €IUHUII
MpernoaBaeMoro npeimMera B
JOCTaTOYHOM 00beMe (TIPaBUIBLHO
BBINIOJIHEHBI O00tee 80% 3amaHuil
MHBapHaHTHOH U He MeHee 50%
3aJlaHU BapUaTUBHOMU
CaMOCTOSITEILHOM pabOThI)

Kpumepuu

O06mnanaet 3HaHUEM CTPYKTYpBI,
COCTaBa U JUJAKTUYECKUX €IUHHII
MIPETOIaBaeMOro MpeIMeTa B
HETIOJIHOM 00beMe (TIPaBUITBHO
BBINIOJIHEHBI 0osiee 60% 3amanuii
WHBApUAHTHON U UMEIOTCSI BEPHO
BBITIOJITHEHHEIE 33 TaHUS
BAPUATUBHOU CAMOCTOSITEIbHON
paboThI)

Kpumepuii

OOnasiaeT 3HaHUEM CTPYKTYpBHI,
COCTaBa U TNJIAKTUUECKUX
©IHUII TTPETN0/1aBaeMOTr0
npeIMeTa B HEZIOCTATOUHOM
00beMe (PaBUIILHO BBITIOJTHEHBI
MeHee 60% 3ananuii
WHBAapUAHTHOU
CaMOCTOSATENBHOM paboThI)




[IK-1.2. Ymeer
OCYIIECTBIIATh
oTOop y4eOHOTO
COZIep)KaHUSI IS €TO
peanu3aiyy B
pazIMIHBIX opmax
oOyueHus B
COOTBETCTBHUH C
TpeOOBaHUAMHU

d1rocC 00

Kpumepuu

OOnaiaeT MoIHBIM 3HAHUEM
TEOPETHYECKOTO MaTepuasa u
BJIaJIeeT YMEHUEM
OCYIIECTBIISITH OTOOP
y4eOHOTO CoAEpk aHus st
€r0 pean3aly B Pa3InuHbIX
dhopmax oOydeHus
(TIpaBHITLHO BBITIOJTHEHBI
3aganus 601ee90%
VHBApUAHTHOU U

6osee 75% BapuaTUBHOM
4acTel CaMOCTOSITETbHON
paboThI)

Kpumepuu

OOnaaer 3HaHMEeM MaTepuaia B
JI0CTaTOYHOM 00BEME U YMEET
OCYIIECTBIISTH OTOOpP y4eOHOTO
COZICp)KaHUS JJIsl €TO PeATU3aLIN B
pa3IMYHBIX opMax 0OydeHUsI
(IpaBUIIBHO BBINIOJIHEHBI OOJIEe
80% 3amaHuii HTHBAPHAHTHON U HE
Menee 50% 3amanuit BapuaTUBHOM
CaMOCTOSITENIbHOM pabOThI)

Kpumepuu

O06nanaer 3HaHUEM 110 OTOODPY
y4eOHOT0 COAEpXaHus ISl €10
peanM3alum B pa3inuHbIX (hopmax
00y4JeHHs B HEMIOJIHOM 00beMe
(MpaBUIILHO BBINIOJIHEHBI OOJIEe
60% 3a1aHnii ”HBapUAHTHOH U
UMEIOTCS BEPHO BBIIIOJIHEHHBIC
3a/1aHMs] BApUATUBHOMN
CaMOCTOSITEILHOM pabOThI)

Kpumepuui

OOnanaeT 3HaHUEM TI0 0TOOPY
y4eOHOTO COAep KaHuUs TSl €0
peanH3aliy B Pa3InvHbIX
dbopmax o0ydeHus B
HEJI0CTaTOYHOM 00beMe
(MpaBUIILHO BBIMOJIHEHBI MEHEE
60% 3amaHuil ”HBAPUAHTHOM
CaMOCTOSITENIbHOIN paboThI)

[TK-3. Cnioco6en ¢hopMupoBaTh pa3BUBAIONIYIO 00pa30BaTEIBHYIO CpEAy ISl TOCTHKCHHUS JIMIHOCTHBIX, TPEIMETHBIX H METAIIPEIMETHBIX PE3yIbTaTOB
00yueHus CpeJICTBaMH MPETO0/IaBAEMbIX YUEeOHBIX IPEIMETOB

[1K-3.1. Bmageer
criocobamMu
HWHTETPaIiH
y4eOHBIX
MIPEAMETOB IS
OpraHu3aIH
pa3BUBAIOIICH
y4ueOHOU
JEATEIIbHOCTH
(uccnenoBareabCKo
W, TPOEKTHOMH,
TPYIIIOBOH U JIp.)

Kpumepuu

O0IagaeT nOIHBIM 3HAHUEM
TEOPETUYECKOr0 MaTeprania u
BJIAZIEET crIoco0amMu
MHTErpanuy yaeOHbIX
MIPEAMETOB /ISl OpraHU3aluH
pa3BUBAIOIICHYyYeOHOM
NEeATeNTbHOCTH (IIPaBUIIbHO
BBITIOJIHEHBI 3ajaHus OoJee
90% wHBapHaHTHOU H
Oonee

75% BapuaTHUBHOU YacTen
CaMOCTOSTEIILHOM PabOTHI)

Kpumepuu

OO6nanmaer 3HaHWEM MaTepuaia B
IOCTATOYHOM 00BEME U
JIEMOHCTPUPYET BIIaZIcHHE
CHOCOOaMM MHTErpaIiy y4eOHBIX
HpeIMETOB IS OpraHU3aluu
pa3BUBArOIICH YI4eOHOM
NesITeNIbHOCTH (ITPaBHIIBHO
BBIIOJIHEHBI OoJtee 80% 3amanuil
WHBapUaHTHOM U He MeHee 50%
3aJlaHUM BapUaTUBHOU
CaMOCTOSITEIIBHON PabOTHI)

Kpumepuii

Ob6nanaer 3HaHNEM MaTepuaia B
HETIOJIHOM 00bEeME U JIOTYCKaeT
HETOYHOCTH TIPY MCTIOJIb30BaHUN
CHOCO0OB MHTETPAITUH YICOHBIX
MIPEMETOB JJIsl OpraHU3alu|
pa3BUBAOIICH yaeOHOH
JIeATEILHOCTH (TIPABHIIBHO
BBINIOJIHEHBI O0siee 60% 3amanuii
WHBApUAHTHON M IMEIOTCS BEPHO
BBLINIOJIHEHHBIE 3aaHUs
BapUaTUBHOU CaMOCTOSITEILHON
paboThI)

Kpumepuu

OO6nanmaer 3HaHWEM MaTepraia B
HEJIOCTAaTOYHOM 00BheMe, He
BJIQJICCT CIIOCOOAMH HHTET PN
YUEOHBIX MPEIMETOB JIJIsT
OpraHM3alliK Pa3BUBAIOIICH
y4eOHOM JeATeTbHOCTH
(MpaBUIILHO BBIMTOJIHEHBI MEHEE
60% 3amaHnii THBAPUAHTHOMN
CaMOCTOSITEIBHOM pabOThI)




3amaHus A1 TUNIOBBIX KOHTPOJIbHBIX padoT
N0 AUCHUIIMHE «/[ucKpeTHAsi MAaTeMaTHKA))
Kontpoabhas padora 1. KomOnnaTopuka

Ckonpkumu crnocobamMu M3 Tpynnsl B 24 4YeloBeKa MOXHO BbIOPATh JIBOMX
JIeJIeraToB Ha KOH(EPEHIINIO?
CKOJIBKO TpEeX3HAYHBIX YHCEJ MOKHO cOCTaBUTh U3 nudp 1, 2, 3, 4, 5, ecnu iudpor
B YKCJIE HE OBTOPSIOTCSA?
W3 xononwl, comepxaiieit 52 xapthl, BeIHYIM 10 kapT. B ckonbkux ciydasx
CpeAM 3TUX KapT HE OKAXXETCS HU OJHOTO Ty3a?
CKONBKUMHM Pa3IMYHbIMU CIIOCOOAMHM MOKHO TIEPECTaBUTh OYKBbI B CJIOBE
MUCCHUCHIIN Ttak, utoObl ogHOoBpeMeHHO 3 OykBbl C He cTosnu moapsia u 4
OykBbI M He cTosIM moapsia.
Haiipure 4yacTHOe pemeHne peKyppeHTHOrO YPaBHEHHUS — an=ap-1+an-2—an-3,

yJIOBJICTBOPSIOIIEE HauadbHBIM ycioBusM o = 0, a1 =1, ax = 2.

KoutposbHasi pabora 2. ByjeBbl pyHKIMHU

[IpoBepbTe paBEeHCTBO, MOCTPOUB TAOIHUIIBI 3HAUEHUI COOTBETCTBYIOMIMX () YHKIIHNA:

Xvy=XX—>y)—>y.

Brisscaute, sBisercs m cucteMa GyHKIHN {Xy,X v y,X® Y, Xy v yz v zx} TIOJHOHM.
[TocTpoiite MunnmanbpHyto JJTH® nns dyHRumum f (X, X,, X3) = (XX, — xs ® (X, >|<2 X3) .

KonTtpoabnas pa6ora 3. Teopusi rpadon

Casi3HbIH Tpad), HE CONEPIKANIUN ITUKIIOB, HA3BIBAETCS:
a) riceBnorpadom; 0) mynbTUTpadoOM;
B) JIECOM; T') IEPEBOM.
Cpenn n300paxeHHbIX Ha puc. 1 rpadoB N30MOP(HHBIMU SBISIOTCS

Gl G2 G3 G4
Puc. 1

a) G1 u Gy; 0) G1u G3; B) G1 1 Gy, r)Gou Gy,



3. Marpuna cmexHoctu 41 rpada, n300pa’keHHOro Ha puc. 2, UMEeT BUJ:

011 100 021 010
a) 111; ©6) 000; B) 111; r) 101.
Vs 000 111 000 000

Puc. 2

4. W300paxeHHbIil Ha puc. 3 rpad sBiaseTCS:

10.

11.

a) SHUJICPOBBIM M TaMUJILTOHOBBIM;
0) SUJIEPOBBIM, HO HE TAMUJIBTOHOBBIM;

B) IaMHWJIBbTOHOBBIM, HO HC BﬁﬂepOBBIM;
F) HE BfIHGPOBBIM 1 HC TaMHUJIBTOHOBBIM.

Puc. 3

Nmeercs 100 ropomoB, MeXay HEKOTOPHIMH M3 HHUX TMPOJIOKEHBI JOPOTH C
JIBYXCTOPOHHUM JIBHDKCHHEM. M3BECTHO, UTO W3 JIFOOOTO TOpPOJa MOXHO TOINAaCTh B
000# Ipyroii, mpuyem Mo eUHCTBEHHOMY MapuIpyTy. CKOJIbKO UMEETCsS AOPOr?
[Ipocroit nenbio B rpade, n300pakeHHOM Ha puC. 4, SBISETCA:

1 2
6
7
5
8
4 3 10
Puc. 4 9

a) 1-5-2-6-2-1-4; 6) 1-4-5-2-6-10-8;
B) 1-2-5-1-4-3-10-6-2; r) 1-5-2-6-7-8-9-10-6.

JlnuHa KpaTyaifiero MapuipyTa, COeIUHSIONIEr0 BepIIuHbl 1 u 8, mpuBeneHHOTro Ha
puc. 4 rpada, paBHa:
a)3; 6)4;8)5;1)0.
Homyckaet iu rpad, n300pakeHHBIN Ha pUC.4, TUIOCKYIO YKIIAIKY:
a) na; 0) HeT.
UYwucrno rpaneit rpada mpuBeASHHOTO HA PUC. 4 paBHO:
a) 8;6)9; ) 10; r) 11.
SABnsiercs nu rpad, n300paxeHHbIN Ha puc. 4, ABYIOIbHbBIM:
a) na; 0) HeT.
XpoMaTHYECKOE YHCIIO JIJIs MPUBEICHHOTO Ha puc. 4 rpada paBHO:
a)2;0)3;8)4;1)5.



KOHTpOJII:HI)Ie BOIIPOCHI U 3a/IaHUA 110 TEMaM

Pa3nen 1. KomOunaropuka

Tema 1.1. BBenenne B xkomOuHaropuky. IIpaBmiio cymMMbl M NpOU3BedEHMS.
KomOnHaTopHble KOH(pUIypanumu: pa3MelleHus, NepecTAaHOBKH, coyeTaHus (0e3

NOBTOPEHUI U € OBTOPEHUAMM)

1. ITpaBuna komOuHaTopuku. [Ipumepsi.

2. OcHOBHBIE KOMOMHATOPHBIE KOH(pUTypauuu 6e3 nosropeHuit. [Ipumepsr.
3. OcHOBHbIE KOMOMHATOPHBIE KOH(PUTYypaluK ¢ moBTOpeHUsIMU. [Tpumepsl.

Tema 1.2. YucjioBble NOC/IeA0BATEIBLHOCTH U PEeKYPPEHTHbIE COOTHOIIEHUSI.
JIuHeiiHbIe OJHOPOJAHbIC PEKYPPEHTHbIE COOTHOIIEHHS € TOCTOSIHHBIMH

KO3 PpuHeHTAMHU

1. PexyppenTtHbie cooTHoueHus. [Tpumepsr.

2. 3ajaun, IPUBOJUMBIE K PEKYPPEHTHBIM COOTHOIIICHUSIM.

3. AITOpUTM pelieHus TUHEHHBIX OJHOPOAHBIX YpaBHEeHUH. [Ipumepsl.
Pasjien 2. ByJjeBbl GpyHKIUM

Tema 2.1. Onpenenenue OyJjeBbIXx (GyHKUMH W omepanmuud Hajg HUMH. CBs3b
OysaeBbiXx ¢GyHkuuid ¢ Teopueid MHOxkecTB. Hopmanabubie ¢opmbl. Iloanbie

cucTeMbl (DYHKIIUM.
1. Onpenenenne OyneBbIX GYHKINIA U oniepaniuii HaJ HUMH. [IpumMepsi.
2. CBs13b OyneBbIX (DyHKIMI 1 oniepanuu HaJl HUMU. [Ipumepsr.

3. Hopmamnsasie ¢popmbl. [lommaomer Xerankunaa. [lomabie cucteMbl QyHKITUH.

Teopemsl [locta. [Ipumepsi.
Pa3nen 3. Teopus rpagos

Tema 3.1. Beenenne B Teopuro rpagoB. OCHOBHbIC NOHATHS: ONpPeAeIeHUEe U

crnoco0bl 3aaHus rpada; creneHb BepHIMHBbI, W30MOpGHU3M rpadoB; BHIBI

rpagos.



1. I'padsl, oprpadsl, ncegorpadel, myasturpadsl. [Ipumepsl. CTeneHb BepIIMHbBI

rpada. IIpumepsl. JleMMa 0 pykonoxatusix U CIeACTBUE U3 HEE.
2. zomopdusbie rpadsl. [Ipumepsr.
3. Marpuunoe 3aganue rpados. MaTtpuiibl cMexxHocTH. [IpumMepsl.

Tema 3.2. MapupyTtsl B rpade. Csizuble rpagbl. JiliepoBbl 1 TAMUJILTOHOBBI
rpagel.
1. Mapupytsl B rpadax. Llenu, nukibl, TpocThie IIENU U MPOCThie UUKIbL. [Ipumepsl.

Teopembl 0 TpocThIX Hemnsix U Iukiax. [lonck mappyToB B rpadax.

2. CesasHocTh B rpadax. Komnonents! cBsizHOocTH rpada. Teopema o JOMOJHEHUU

rpada. CBs3b yncia pédep, BEpIIUH U KOMIIOHEHT CBSI3HOCTH.

3. DitnepoBsl U TaMHIITOHOBHBI Tpadbl. Harpyxkennsie rpadsl. [lonck MUHMMAIBHBIX

MapIipyToB B rpadax. [Ipumepsi.

Tema 3.3. JlepeBbsi. MUHMMAJIbLHOE OCTOBHOE JIEPEBO.

1. lepeBnsi. CBOICTBa IepeBbEB. XapaKTepU3alMOHHAS TeOpeMa.

2. OctoBHOe niepeBo. Teopema 06 ocToBHOM JiepeBe B rpade. [Ipumepsr.

3. [Norck MEHMMaJIFHOTO OCTOBHOTO JIEPEeBa B HarpyKeHHBIX Tpadax. [Ipumepsr.

Tema 3.4. [lnockue u niianapubie rpadgsul. Yriaaaka rpaga. Packpacka Bepuiun
rpadga.

1. TInockue u mmanapHbie Tpadbl. ['panu mmockoro rpada. [Ipumeps! ykiaaku
rpados. ®opmyna Ditnepa. Kpurepuii mumanapuoctu rpada.

2. JIBynonwHbie rpadsl. Teopema Kénura. Criocod pacno3HaBaHuUs IBYAOIbHOCTH
rpada. [Ipumepsr.

3. IlpaBumbHas packpacka BepmuH Trpada. XpoOMaTHUECKOE YHCIO. AITOPUTM

MOCJIEIOBATENBHOM packpacku. [Ipumepsr.



HpOGKTHLIe 3aJaHUA IO JUCHUIIINHE «I[I/ICerTHaH MaTEeMaTHKA»

3apnanme 1. PaspaboraiiTe a1 IIKOJBHUKOB albOOM — KOMIUIEKC HCTOPHUYECKUX
OKCKYPCOB O CTAHOBJICHMM M PAa3BUTUU TaKUX BAXHBIX pa3JEIOB JUCKPETHOU
MaTeMaTUKU KaKk KOMOWHATOpWKa, Kpunrorpadusi, TEOpUs YuCeN, PEeKYyppPEHTHBIE
COOTHOIIEHUS, CYMMBI, Tpadsl u 1p.

[IpuMepHBIN TUIaH 3KCKypca B MCTOPUIO HAYKHU: CBEICHUS O 3apOXKICHHUM pasjena
HayKH; TpPUMEPHI MPOOJIEMHBIX, CTAPUHHBIX 3aj]lady, JABIIUX TOJYOK K Pa3BUTUIO
paziena HayKd; XPOHOJIOTHS OCHOBHBIX IME€PEJIOMHBIX 3JTAallOB Pa3BUTHUS HAYKH;
Oouorpaduueckue CBEJACHUS, OCBEIIAIIINE CYIbObl HAyYHBIX HAEH U CyAbObl HX
TBOPLOB;  CBEACHHUI O COBPEMEHHBIX TEHJICHIUAX pa3BUTHUSA HaYKHU;
oubnorpaduueckuil  CIHUCOK JIMTEPATYphl ISl JKenaronux Oojee MmoapoOHO
MO3HAKOMHUTBCSI C HCTOPUEH pa3BUTUA HAyKH; KPOCCBOPA WJIM BUKTOPUHA IO
HUCTOPUYECKOMY IKCKYPCY.

dopma NOPEACTABICHUS PE3YJbTAaTOB  BBINIOJHCHUS  3aJlaHUSA: T[€YATHBI WU
ANIEKTPOHHBIN  AK3eMIUISIp anbO0oMa, TOATOTOBIEHHBIM CTEHIOBBIM JOKIad C
IPE3CHTALIMEN UCTOPUYECKUX IKCKYPCOB.

3apnanue 2. Pa3zpaboraiite W co3gaiTe MOMYJISPHBIM O3HAKOMUTEIBHO-0030PHBIM
Web-caliT o crieranbHbIX YHCaax s IKOJIbHUKOB.

[Tpumepnsrii ran Web-caiira:

* Yrto Takoe uncno? McTopudeckuii 5KCKypC 0 BOSHUKHOBEHUH YHUCEI.

* Uucna dubonauun. buorpaduueckue cBenenus o Dubonauum. 3amada o
KpOJIMKax. 3amMedaTeNbHble cBOCTBA uncen dubonayun. Yuciaa duboHaUun 1
3osi0toe ceuenue B [Ipupone, Hayke, Mckyccrse.

* ['apMOHMYECKME YMCIa — HUCTOPUS KX IMOSABJICHUS W OCHOBHBIE CBOWMCTBA.
Kaprounsiit ¢okyc. 3amada o yepBsike Ha pe3nHke. My3bIka 1 4yucia.

* Umucna CtupauHra nepBoro U BTOPOro pojaa — CBeJeHHUsI 00 MX BO3ZHUKHOBEHUU
U IPUJIOKEHHUSIX.

* Yucna bepHyum — HCTOpUS UX MOSIBIICHUSI U OCHOBHBIE CBOMCTBA.

* QurypHble ynca

« KomOunaTopHbie 3a1aun 1 yncia Karamana.

® COBepIHeHHBIC, APYKCCTBCHHBIC, CHACTIIMBLIC U JAP. YHUCJIA.



» KpoccBopa, Tect, pedyc nir BUKTOPUHA O CIEIUATbHBIX YUCHaX.
dopma TpenCTaBICHHS PE3YNbTAaTOB BbINOJNHEHUs 3amganus: Web-caiit u ero
MIpE3CHTaLMS.
3aganme 3. Hanumurte craTthio M AOKIAA IS €XKETOJHOM HAyYHO-NIPAKTHYECKOU
KOH(EpEeHIIMN CTYACHTOB U MOJOJBIX yueHbIX «Momoaexs u Hayka XXI Beka» Ha
OJIHY U3 CIIEIYIOLINX TEM:
» [IIKOJILHUKAM O MOHATUU PEKYPPEHTHOTO COOTHOIIEHUS.
* PeKkyppeHTHbIE COOTHOIIEHHUS B 3a7a4ax JJis MIKOJIbHUKOB.
* HeoaHopoaHble peKYPPEHTHBIE COOTHOILICHUS U METObI UX PEIICHUS.
* PeKkyppeHTHBIE COOTHOIIEHUS] U KOHEUHBIE CYMMBI.
» I'paduueckue Moaenu pemeHus KOMOMHATOPHBIX 3a]1a4.
« I'padbl B 3a1auax a1 MIKOJIbHUKOB.
» Tema, MpeNIOKEHHAS CTYACHTOM.
[IprMepHBIN IIJ1aH HAYYHOU CTaTbU
1. Begenue. CBenenusi 00 aKkTyaJlbHOCTH T€Mbl CTaTbU. UeMy IMOCBAIIEHA CTAThs?
Kakoii Boripoc 3atparuBaercs B cratbe? OCHOBHAA LI€JIb CTATHU U T.I1.
2. OcHoBHas yacTb. OOOCHOBAHHO PACKPHIBAIOTCS TEOPETHUUYECKHE M NMPAKTHUECKHE
acneKThl Mpo0OJieMaTuku cTaThu. [Iprumepsl.
3. 3axmouennie. OCHOBHBIE BBIBOJIBI, PE3YIbTaThl, PEKOMEHIAAINH H T.II.
4. bubmuorpaduyeckuii CIMCOK UCIIOIB3YEeMOM JIUTepaTyPHhI.
@opma TOpEeACTaBICHUSA PE3YJbTATOB  BBINOJHEHUS 3aJaHUs: T[E€YaTHBIA U
3JIEKTPOHHBIN YK3EMIUISP CTaTbH, HOATOTOBICHHBIN JOKJIAL C IPE3CHTALUEH.
3ananme 4. Co3gaiiTe HOMEp MOMYJAPHOrO >KypHana sl IIKOJbHUKOB, B paMKax
KOTOpPOTO OYyAyT OCBEMIAThCA MOMYJIsipHBIC 3a1a4ui Teopun TpadoB. OCyIIECTBUTE €T0
BBIITYCK U MPE3ECHTALUIO.
[TpumepnbIe pyOpUKHU KypHama:

» U3 ucropun BOSHUKHOBEHUS Teopuu rpados

» I'padsr momorarot pemats 3a7a4u

 Ilpunoxenus Teopuu rpados

* KpaTtko 00 OCHOBHBIX MOHSTUAX TEOPUH TpadoB: rpad, 3aeMeHThI rpada, BUIbI

rpada, cTerneHs BepinHbl rpada, MapuipyThl B Tpade, CBI3HOCTH U JIp.



» JlepeBps.  CpoiictBa  nepeBbeB.  OctoBoe  nepeBo.  JlepeBbd B
MIPOrpaMMHUPOBAHHUH.

» 3amaya o Tpex AoMax M Tpex Kosuoanax. MUKpocxeMbl B paguodJEKTPOHHKE.
VYknanka rpaga. @opmyna Ditnepa.

* 3amaya o KEHHUrcOeprckux mocrtax. OUrypsl HENPEepbIBHOIO PUCOBAHUS.
[IpaBuiia 06xo0/1a GUryp OTHUM POCUEPKOM.

* Urpa V. I'ammiibToHa «KpyrocBeTHoe myTemecTBre». 3a1a4a KOMMUBOSIKEPA.

 JlaObupunThl. O0X0/bI TAOUPUHTOB.

» Packpacka rpadoB. 3amaum, CBsi3aHHble C packpackod rpada. ['mmoresa

yeTblpex Kpacok. CBONCTBA MIaXMAaTHON JJOCKHU.

* O cereBbix 3a1auax. [lotoku B cersix. CeTeBoe IIAHUPOBAHUE U YIIPABIIECHUE.
dopma MpeACTaBICHHS  PE3YJIbTATOB  BBHINOJHEHUSA  3aJlaHus: TEYAaTHBIA |
ANIEKTPOHHBIM JK3EMIUIAp JKypHaja, TMOATOTOBICHHBIM CTEHIOBBIA JOKIAL C
IIpE3eHTaLNEN.
3aganue 5. CocTaBbTE METOJUYECKYIO KOMUWIKY «B momoiib yautento MaTeMaTuKI)
no pyopuke «3aHuMaTreIbHbIe 3a/1aun 110 Teopun rpadoy», «'padsl B onmuMnua HbIX
3a/layax» C pPelIeHUSIMHU.
dopma mpencTaBleHUs PE3YIbTATOB BBHIMOJIHEHUS 3aIaHUs: allbOOM — METOAMYECKas
KOIMJIKA «B TTOMOIIb YYUTEII0 MATEMATHKW» U €€ MPE3CHTAIIHS.
3aganue 6. B Teopum rpadoB umMeercss UENBIA apceHal aJIrOpuTMOB TIOHMCKA
ONTHUMAaJIBHBIX MapIIPYTOB B rpade, onpeaeieHus: CBI3HOCTH rpada, packpacku rpada
u npyrue. OcyliecTBUTE MEPEBO OCHOBHBIX aJrOPUTMOB T€OpUHU rpadoB HA OJUH U3
A3BIKOB IpOrpaMMHpoBaHus. HamuimmTe nporpamMmy Ha JIOOOM  KOMITBIOTEPHOM
A3BIKE JJI PELICHUS OJHOM U3 3a7a4:

* OIpeneseHue CBA3HOCTHU rpada;

* HAXOXJCHUE MapIIPyTOB B rpade (MOKCK B TIIyOWHY, TIOWCK B IIMPHUHY);

* BBIJICJICHHE JIJIEpOBa U TAMUIIBTOHOBA IMKJIA B Tpade;

* HaXO0XJEHHE OCTOBa MUHMUMAJBHOTO Beca B rpade (anroputm Kpackana);

* TpaBUJIbHAs pacKpacka BEpIIUH rpada.
dopMa  TOpenCTaBIEHUST  PE3yJbTATOB  BBIOJHEHHS  3aJaHMs:  MPE3CHTALMS
pa3pabOTaHHBIX KOMIBIOTEPHBIX MPOrpaMM C JIEMOHCTpalMed uX paboTbl Ha

KOHKPCTHBIX 3aJa4ax.



10.

11.

12.

13.

14.

15.

TumnoBblie BONPOCHI K 3a4eTy N0 JUCHMILINHE «/[HCKpeTHAs MaTEeMAaTHKA»
[IpaBuna xomOuHatOpuku. OCHOBHbIE KOMOMHATOpPHBIE KOH(PUTYpalUu:
pa3MelleHus, epecTaHOBKY, coueTanusd. [Ipumepsl.

PekyppeHTHbIE COOTHOLIEHHWS. 3ajayd, NOPUBOJUMBIE K PEKYPPEHTHBIM
COOTHOIIEHUAM. Pelienne JIMHENHBIX ONHOPOAHBIX ypaBHeHUN. [Ipumepsl.
Onpenenenue OyneBbIX GyHKIME W omnepauuii Haax HUMH. CBA3b OYJIEBBIX
GyHKUMH U onepauuu HaJ HUMU. [Ipumepsi.

Hopmanbubeie dopmbl. [lonunombr XKerankuna. [lonHble cucTeMbl (DYHKITUH.
Teopemsl [locta. [Ipumepsl.

I'padsl, oprpadsl, ncesnorpadsl, mynsTurpadsl. OCHOBHBIE 3JIeMEHTHI Tpada u
€ro BHyTpeHHss cTpykTypa. [Ipumepsl. ['padbl B IKOJBHOM Kypce MaTEMaTUKH.
Crenenu BepmuH TpadoB. Teopema o cymme creneHed BepminH rpada.
[lonyctenenu BepmuH oprpada. Teopema o cymme ModycTeneHed BEPIIMH
oprpada. Ilpumepsi.

Matpuunoe 3amanue rpadoB. MaTpuilbl CMEXHOCTH W HHIMJICHTHOCTH.
[Tpumepsi.

Onepanuun Han rpadamu. Iloarpader. [Ipumepsi. U3omopdusm  rpados.
[Tpumepsi.

MapuipyTtel 1 myTd B rpadax u oprpadax. llemm, nmxmbl, mpocTbie LENu U
IPOCThIE HUKIIBL. T€OpeMbI O MPOCTHIX LENAX U HuKIax. [Ipumepsl.

CeszHocTh B rpadax. KoMmmnoneHnTsl cBsi3HocTH rpada. Teopema o IOmoIHEHUU
rpada. CBs3p yncna pédep, BEPIIMH U KOMIIOHEHT CBSI3HOCTH.

[Touck mapmipyToB B rpadax. AIrOpUTMBI IOMCKA B IIUPHUHY U B TIIyOUHY.
Harpyxennsie rpadui. [lonck MUHUMAaTBHBIX MapIIPYTOB B rpadax.

HepeBbs. CBoiicTBa JepeBbeB. XapakTepu3aluuoHHas Teopema. (OcToBHOE
nepeBo. [louck MUHEMaIbHOTO OCTOBHOTO JIEPEBA B HAIPYKEHHBIX rpadax.
OuinepoBel Tpadhbl u nmKiIbl. Kputepmii sinepoBoctd rpada. AATOpPUTM
BBIZICIICHUS diiiepoBa 1ukiIa B rpade. [Ipumepsr.

I'amunbroHOBBI Tpadsl M 1UKIBL. JlocTaToOuHBIE YCIOBHUS CYLIECTBOBAaHUS
raMUIbTOHOBBIX IIUKJIOB. MeTOAbl BbIIECICHNS TaMUIBTOHOBBIX IIUKJIOB B rpade.

[Ipumepsi.



16.

17.

18.

19.

20.

JBynonsHbie rpadsl. Teopema Kénnra. Cnocod pacno3HaBaHUs JBYAOJIBHOCTH
rpada. IIpumepsi.

[Inockue u manapuele rpadsel. ['panu minockoro rpaga. Ilpumeps! ykinagku
rpadoB. @opmyna Ditnepa.

CnenctBue u3z popmynsl Ditnepa. Hermanapuocts rpagos K3.3 u KS. Kpurepuit
miaHapHocTH rpada.

[IpaBunbpHas packpacka BepIIMH rpada. XpoMaTHUYECKOE YUCIO0. AJITOPUTM
nocieoBaTesbHON packpacku. [Ipumepsi.

Packpacka mutanapubix rpadoB. I'unore3a o 4eTbipéx Kpackax. Teopema o maTu

Kpackax.
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