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1. Haznauenue ¢oHIa OLIEHOUYHBIX CPEICTB
1.1. Meawvro cozpanuss POC nucuuriuHbl «JlUCKpeTHass MaTeMaTUKay SBIISIETCS

YCTAHOBJICHHE COOTBETCTBUSI YUYEOHBIX JIOCTHKECHHMM 3allJITAHUPOBAHHBIM pe3yJibTaTaM
oOy4eHus 1 TpeOOBAaHUSM OCHOBHOM MPO(ECCHOHAIEHON 00pa30BaTeIbHON MPOTPAMMEI,

paboueii IporpaMMbl TUCITUTLINHBI.
1.2. ®OC no aucHUIUIUHE peliaeT 3a1aum:

* KOHTPOJb W YIPaBJIEHHWE IPOLIECCOM OCBOECHMS CTYJEHTaMH HEOOXOIUMBIX
3HaHWW, YMEHUH, HAaBBIKOB WU YPOBHS CGHOPMUPOBAHHOCTH KOMIIETEHIIHUH,
onpeneneHHbix B PI'OC BO 10 COOTBETCTBYIOIIEMY  HAlpaBJICHHIO

MOATOTOBKH;

* KOHTPOJIb (C TIOMOIIbIO HAOOpa OIIEHOYHBIX CPEACTB) U ympaBieHue (C
MOMOIIBIO DJIEMEHTOB OOpaTHOW CBSI3M) JIOCTHIKEHHEM IIeJiell peanin3anuu
OI1OI1, oTmpeIeICHHBIX B BU/IC Habopa YHUBEPCAIbHBIX,

O6Hl€HpO(1)€CCI/IOHaJIBHBIX )51 HpO(beCCI/IOHaJIBHLIX KOMIICTCHIUM BBIITYCKHHKOB,

» o0ecriedeHHUE COOTBETCTBHUSI PE3YJNbTaTOB OOydYeHUs 3agadyaMm  Oyayiien
po¢heCCUOHAIBHOM JIESITEILHOCTH Y€pe3 COBEPIIICHCTBOBAHUE TPAAUIIMOHHBIX U
BHE/IPCHHE MHHOBALIMOHHBIX METOJOB OOYyYE€HHUSI B 00pa30BATENIbHBINA MPOIIECC

YHuBepcurera.
1.3. ®OC pa3zpaboTaH Ha OCHOBAaHUU HOPMATHUBHBIX IOKYMEHTOB:

« (enepasbHOTO TOCYIapCTBEHHOTO O0OPa30BATEIBLHOTO CTaHAApTa BBICIIETO
obpazoBanuss 10 HampaBieHuio mnoarotopku  44.03.05 Ilemarormueckoe

oOpazoBanue (¢ AByMs NpodUIsiMU MOATOTOBKH) (YpPOBEHb OakajgaBpuata);

- o0Opa3oBaTeNbHON MPOTrpaMMbl BBICIIETO OOpa30BaHUA IO HAIMPABICHHUIO
nonroroBku  44.03.05 Ilegarornueckoe oOpa3oBaHWEe, HaNpPaBIEHHOCTH
(npoduns) obOpazoBarenbHON TmporpamMmbl MartemaTuka W UHGOPMATHKA,

KBaM(UKaLMs (CTETIEHb) «OaKanaBpy;

» Tlomoxxenuss o ¢opMupoBanuu (GOHIA OICHOYHBIX CPEICTB I TEKYIIETO
KOHTpPOJSl ~ yCIEBAEMOCTH, MPOMEXKYTOYHON W  UTOTOBOW  arTecTanuu
oOyvaronuxcst o oOpa3oBaTeIbHBIM MPOrpaMMaM BbICHIETO 00pa3oBaHUS —
nporpaMMmaM  OakajaBpuaTa, MporpamMMmMaM CIeIMajIuTeTa, IporpaMMam
MarucTparypsl, NporpaMMaM MHOJATOTOBKH HAyYHO-NEIAarOorM4ecKuX KaJpoB B
acriapaHTtype B deiepaqbHOM roCy1apCTBEHHOM OIOKETHOM 00pa30BaTEIbHOM
YVUpeXKJEHUU BbICIIETO oOpaszoBanmsi «KpacHOSpCKUil TOCYyaapCTBEHHBIN

negarorudyeckuii yausepcurtet uMm. B.I1. AcradreBa» u ero umanax.



2. llepeuyeHb KOMIIETEHIMI ¢ yKa3aHUEM TOKa3aTeJeidl 1 KpuTepueB OLleHUBAHUS

Kon u
HaMEHOBaHHE
KOMIIETEHIIUH 1

Ikama oreHUBaHUA

s OIT BO,

«OTJIIMYHO»

«XOopouo»

«YZOBJIETBOPUTEIILHO»

«HCYHOOBJICTBOPUTCIIBHO»

HHAUKATOPbI
JOCTHIKCHHUA
KOMIICTCHIIN

(MK)

«3a4YTCHO»

«HE 3a4YTCHO»

VYK-1. CiocobeH 0CyIIeCcTBIISTh IIOUCK, KPUTUIECKUH aHAIN3 U CUHTE3 HH(POPMALIUH, TIPUMEHATh CUCTEMHBIH MOAXO0/ TS pELISHHS TOCTABIICHHBIX 33,14

YK-1.2. [Ipumensier
JIOTHYECKHe (POPMBI
Y TIPOLIETYPBI,
CIIOCOOEH K
pediexcuu o
MOBOJTY
COOCTBEHHOM U
qy»KOi
MBICJIUTEITLHOM
JeSITeIbHOCTH.

Kpumepuu

[IpaBuibHO IpUMEHSIET
norudyeckue GopMsl 1
TIPOLIEITYPHI, CIIOCOOCH K
pedaekcnu o ooy
COOCTBEHHOM U UyXOit
MBICITUTEIIBHOMN
NeATeNbHOCTH (TIPaBUIIHHO
BBITIOJTHEHBI 33JaHUsI OoJiee
90% uHBapHAHTHOMU U
6omee 75% BapuaTUBHON
4acTel CaMOCTOSITEINbHON
paboThI)

Kpumepuu

[pumensier tormyeckne GOpMbI U
HPOLEAYPBI B JOCTATOYHOM
00beMe, JTOMYCKAeT HETOUHOCTH
npy pedIeKCHH 1O TOBOIY
COOCTBEHHOI 1 UyXOit
MBICIIUTENBHOM AEATEBHOCTH
(MpaBUIJIBHO BBINOJIHEHBI O0JIEe
80% 3amanuit HHBApUAHTHOW U HE
MmeHee 50% 3ananuii
BAPUATHBHOW CaMOCTOSITEIIbBHON
paboThI)

Kpumepuu

Crioco0eH peraTh 3a/1a4u 1o
3aJaHHOMY JITOpUTMY. VICTIbIThIBAECT
3aTpyIHEHHUS B HCIIOJIb30BAHUI
JIOTUYecKuX (hOPM | ITPOTICAYD,
YaCTUYHO CIIOCOOEH K pedhieKCHu 1o
MOBO1yCOOCTBEHHOM U UyXKOMH
MBICITUTENILHOMN JeTEeNTbHOCTH
(MpaBUIILHO BBINOJIHEHBI O0JIEe
60% 3amanuii ”THBAPUAHTHOM U
UMEIOTCSI BEPHO BBITIOJTHEHHBIC
3a/laHus BapUaTUBHOMN
CaMOCTOSITENIbHOM pabOThI)

Kpumepuu

He criocob6en k peduiexcui 1mo
MOBOTyCOOCTBEHHOM U UYKOMH
MBICTUTEIIBHON JIESTEIBHOCTH
(IpaBHIILHO BBITTOJTHEHBI MEHEE
60% 3amaHuii ”HBAPHAHTHOU
CaMOCTOSITENIbLHOUN paboThI)

[1K-1. CnocobGeH ocB

anBaTh U UCMOJIb30BAaTh TEOPETUUECKUE 3HAHUS U MPAKTUUECKUE YMEHHS U HaBBIKU B IPEAMETHOM 00JIACTH MIPU pEIICHUN
npodeccnoHaNbHbIX 3374

IIK-1.1. 3naer
CTPYKTYpY, COCTaB U
JTATAKTHUSCKUE
EJIMHHIIBI
MPEIMETHOMN
obmactu
(mpenosiaBaeMoro
npeameTa)

Kpumepuu

O6magaeT MOTHBIM
TEOPETUICCKIM 3HAHHEM
CTPYKTYpBI, COCTaBa U
JMTAKTHYESCKUX €TMHHIT
TPEo/IaBaeMOro MpeaMeTa
(TpaBUIILHO BBITIOITHEHBI
3anmanus 6omxee 90%
WHBAapUaHTHOU U OoJiee
75% BapuaTuBHOU YacTen
CaMOCTOSATEITLHOM PabOThI)

Kpumepuu

OO0mnamaer 3HaHUEM CTPYKTYPEI,
COCTaBa M AUTAKTHYECKUX €THHHII
MIPENOoaBaeMOro npeMeTa B
JOCTaTOYHOM 00beMe (TIPaBUIIbHO
BhITIONHEHBI OoJee 80% 3amanuit
WHBapuaHTHOI 1 He MeHee 50%
3aJlaHUid BapUaTUBHOU
CaMOCTOSTEIIbHON PabOTHI)

Kpumepuu

OO6mnanaer 3HaHUEM CTPYKTYPBI,
COCTaBa M AUJIAKTHUECKUX €THHHII
MIPENoaBaeMOro npeMera B
HEMNOJHOM 00beMe (TTPaBHIILHO
BBITIOJIHEHEI Oosiee 60% 3amannii
WHBApUAHTHOW M UMEIOTCSI BEPHO
BBITIOJTHEHHBIC 3aJJaHUS
BapHaTUBHOM CaMOCTOSITEILHON
paboThI)

Kpumepuu

OOmamaer 3HaHUEM CTPYKTYPBI,
COCTaBa M JIMJAKTHUECKIX
€IIMHUI] TIPEIoIaBaeMOro
TpeIMeTa B HeIOCTaTOUHOM
o0beMe (TIPaBUITLHO BHITTOTHEHBI
Mmenee 60% 3amanuii
VHBApUAHTHOU
CaMOCTOSITEITbHON PabOTHhI)




[IK-1.2. Ymeer
OCYIIECTBIIATh
oTO0p y4eOHOrO
COZIEp>KaHUsI IS €70
peanu3alyu B
pazuHbIX hopmax
oOy4eHus B
COOTBETCTBUH C

TpeOOBaHUSIMHU
@I ocC 00

Kpumepuu

O06sa1aeT MOJHBIM 3HAHUEM
TEOPETUYECKOro Marepuasa u
BJIaJICET YMEHHUEM
OCYIIECTBIISITH OTOOD
y4eOHOTO COIEpKAHMSI 11t
€ro peajm3aliy B pa3IMYHbIX
dopmax o0ydeHus
(MpaBUIIBHO BHIMOIHEHBI
3aganus 601ee90%
VHBAapUAHTHOU U

6onee 75% BapuaTUBHOM
4acTel CaMOCTOSITEIbHON
paboThI)

Kpumepuu

OOnasaer 3HaHUEM MaTepuasa B
JIOCTAaTOYHOM 00BEME U YMEET
OCYIIECTBIISITH OTOOP Y4eOHOTO
COJICp)KaHUSI JIJISI €TO peaIn3alluy B
pa3mMuHbIX (hopMax oOydeHHs
(IpaBWIIBHO BBITIOJIHEHBI 00JICE
80% 3amaHuii ”HBAPUAHTHOM U He
Menee 50% 3amaHuii BApUaTUBHOU
CaMOCTOSITENIbHOM pabOThI)

Kpumepuu

O06mnamgaeT 3HaHUEM T10 0TOOPY
y4eOHOT0 COZIePKAHMUSI ISl €0
peaT3aliy B pa3IMuHbIX popMax
00y4YeHHS B HETIOJIHOM 00bhEeMe
(IpaBUJILHO BBITIOJIHEHBI O0JIee
60% 3amaHuii THBapUAHTHOMW U
UMEIOTCS BEPHO BBITIOJIHEHHBIE
3aJlaHusl BapUaTUBHOMN
CaMOCTOSITENIbHOM paboThI)

Kpumepuu

OO6nanaet 3HaHUEM 10 0TOOPY
y4eOHOTO CONIPIKaHUSI TSI €70
peanu3aiyy B pa3InIHbIX
dbopmax oOyueHus B
HEZ0CTaTOYHOM 00BeMe
(TIpaBHITBHO BBITIOJTHEHBI MEHEE
60% 3amaHuil ”HBapUAHTHOU
CaMOCTOSTEJIbHON PabOTHI)

[1K-3. Ciocoben ¢popMHupOBaTh pa3BUBAIONIYI0 00pa30BaTEIbHYIO CPEAY AJIS TOCTHIKECHHUS IMYHOCTHBIX, IPEIMETHBIX M METAIIPEMETHBIX PE3yIbTaTOB
00y4YeHHs CPEJCTBAMH MPENOJABAEMBIX Y4EOHBIX MPEIMETOB

I1K-3.1. Branmeer
croco0amMu
WHTETpaIiu
y4eOHBIX
MIPEIMETOB IS
OpraHu3aIiu
pa3BHUBAKOIICH
yueOHOU
JEeSATEIILHOCTH
(rccnenoBaTenbCKo
W, IPOEKTHOM,
IpYMIOBOH U JIp.)

Kpumepuu

OOnasiaeT NOJIHBIM 3HAaHUEM
TEOPETHYECKOTO MaTepHaia 1
BJIaJIeeT crocodamu
MHTETpaIy y4eOHbIX
HPEIMETOB IS OPraHU3aLuU
pa3BHBaroIIeiy4eOHOM
JeATENbHOCTH (IIPaBUIIBHO
BBITIOJIHEHBI 3aaHus 0oiee
90% wHBapuaHTHOH U
Oonee

75% BapuaTUBHOM YacTel
CaMOCTOSITENIbHON pabOoThI)

Kpumepuii

OO6manaer 3HaHMEM MaTepuana B
JIOCTaTOYHOM 00BEeME U
JIEMOHCTPUPYET BIIaJICHHE
Croco0aMu MHTETpaIy y4eOHbIX
MPEIMETOB JIISI OpPraHU3AIlUH
pa3BuBaroIel yueOHOU
JEeSTENILHOCTH (TIPaBUIIBHO
BBINOJIHEHBI OoJiee 80% 3anaHmii
MHBapHaHTHOHN U He MeHee 50%
3aJlaHU BapUaTUBHOMN
CaMOCTOSITENILHOM pabOThI)

Kpumepuii

OOmamaer 3HaHUEM MaTepuana B
HETOJIHOM 00bEME U JI0ITYCKAeT
HETOYHOCTH IPU UCTIOJIb30BaHUN
Croco0OB MHTETpalui y4eOHbIX
MIPEAMETOB JIJIsl OpraHU3aluu
pa3BuBaroIel yueOHOU
JESTEIbHOCTH (TIPaBUIIBHO
BBINOJIHEHBI OoJiee 60% 3anaHuii
MHBApUAHTHON U UMEIOTCS BEPHO
BBIIIOJTHEHHEBIC 3aJaHHs
BAPUATUBHOU CAMOCTOSITEIIBHON
paboThI)

Kpumepuu

OOunasiaeT 3HaHNEM MaTepuaia B
HEIOCTATOYHOM 00BEME, HE
BJIAJIEET CIIOCOOAMU MHTET ALK
y4eOHBIX MTPEIMETOB JUIs
OpraHM3alluM pa3BUBAIOILEH
yueOHOM e TeTHHOCTH
(TMpaBUIILHO BBIOJIHEHBI MEHEE
60% 3a1aHNi THBAPUAHTHOMN
CaMOCTOSITEITLHOM PaboThI)




3ajaHus 1Jisl TUNIOBBIX MIPOBEPOYHBIX PadoT
10 IMCHMILINHE «/[MCKpeTHAsA MaTeMaTHKA))
IIpoBepounasi padora 1. KomOnnaropuka

CkollbkUMHU crioco0amMu W3 Tpynnbel B 24 4YelnoBeka MOXKHO BBIOpaTh JIBOUX
JIeJIeraToB Ha KOH(pepeHno?
CKOJBKO TPEX3HAUHBIX YHCET MOXKHO COCTaBUTh U3 1udp 1, 2, 3, 4, 5, eciu iudpsl
B YHUCJIE HE MMOBTOPSIIOTCS?
W3 xonoawl, comepkamieil 52 kaptol, BeiHymH 10 kapT. B cKodbKuX ciydasx
CpeIH 3TUX KApPT HE OKAXKETCS HU OJTHOTO Ty3a?
CKOJIbBKUMHU Pa3Iu4HbIMUA CIIOCOOAMH MOKHO TIE€pPECTaBUTh OYKBBI B CIIOBE
MUCCHUCHUIIN Tak, yToObl onHOBpeMeHHO 3 OykBbl C He crosuin mojpsa u 4
OykBbl U He cTosnu noapsi.
Haiipure 4acTtHOe pemieHHe peKyppeHTHOTO YpaBHEHUS — a,=an.;+tan-2—an-3,

YIOBIIETBOPSIOIIEE HAaYaIbHBIM yCIIOBHSAM 8y = 0, a; = 1, a, = 2.

IIpoBepounasi padora 2. bysieBbl pyHKUMH

[IpoBepbTe paBEeHCTBO, IOCTPOUB TAOJIMLIBI 3HAYEHUI COOTBETCTBYIOLIUX (DYHKITHIA:

Xvy=X—>y)—>YV.

Brisicaute, siBasiercst in cucrema GyHKIUN {Xy, X v Y, X® y,Xy v yz v zx} TIOJTHOM.
[Toctpoitte Munumansuyto JJH® nns pynkuuu f (x,, %,, %) = (XX, — x3_) D (X >|<2 X3) -

IIpoBepounasi pa6ora 3. Teopusi rpadosn

Casi3HbIH Tpad, HE COAEPIKANINN ITUKIIOB, HA3BIBACTCSI:
a) rcepaorpadom; 0) mynbTUTpadoMm;
B) JIECOM; ') IEPEBOM.
Cpenu n300paxxeHHBIX Ha puc. 1 rpadoB M130MOP(PHBIMU SIBIISTFOTCSI:

G1 G2 Gs Gs
Puc. 1

a) Gy u Gy; 0) Giu Gs; B) G 1 Gy; r)Gu Gy,



3. Marpura cmexxHocTu a1 rpada, n300paKeHHOT0 Ha puc. 2, UMEET BU/IL;

011 100 021 010
a) 111; 6) 000; ) 111; 1) 101.
v, 000 111 000 000

Puc. 2

4. U3o0paxkeHHBIN Ha puc. 3 rpad sABISETCS:

10.

11.

a) SUJIEPOBBIM U TaMUJIBTOHOBBIM;
0) SHJIEPOBBIM, HO HE TAMUJIHBTOHOBHIM;

B) IraMHUJIbTOHOBBIM, HO HC BﬁHGPOBBIM;
F) HC BﬁHCpOBBIM N HC T'aMHNJIbTOHOBBIM.

Puc. 3

Nmeercs 100 ropomoB, MexIy HEKOTOPBIMM W3 HHUX MPOJIOKEHBI JOPOTH C
JIBYXCTOPOHHHUM JBMXKEHUEM. M3BECTHO, YTO U3 JHOOOr0 ropojaa MOKHO IOMACTh B
00011 Ipyroil, MpuyeM 1o €AUMHCTBEHHOMY MapuIpyTy. CKOIbKO UMEETCS A0POr?
[Ipocroii nensio B rpade, n300pak€eHHOM Ha puc. 4, SBISETCS:

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

2) 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.

JlnnHa KpaTyaiiiero MapuipyTa, COSIUHSIONICT0 BepuHbl 1 1 8, mpuBEeIeHHOTO Ha
puc. 4 rpada, paBHa:
a)3; 0)4;B)5;1)6.
Homyckaet iu rpad, n300pakeHHbIN Ha pUC.4, TUIOCKYIO YKIIAIKY:
a) na; 0) Her.
Yucino rpaneit rpada npuBeACHHOTO HA PHC. 4 paBHO:
a) 8;0)9;8)10; r) 11.
Asnsercs nu rpad, n300paxxeHHbIN HA pUC. 4, ABYAOJIbHBIM:
a) na; 0) Her.
XpomaTHdecKoe YMCIIO JJIs MPUBEEHHOTO Ha puc. 4 rpada paBHO:
a)2;0)3;8)4;1) 5.



KOHTpOJIbeIe BOIIPOCHI U 3a/IaHMUA 110 TEMaM

Pasznea 1. KomOnHaTopuka

Tema 1.1. BBenenne B komMOumHaTopuky. IIpaBuiio cymMMbl M TNpoHW3BelAeHMSI.
KomOunaTropuble KOHpUrypanuu: pasMeineHus, nepecTaHOBKHU, coueTanus (0e3

MOBTOPEHMI U ¢ IOBTOPEHUSIMH)

1. IIpaBwia komObuHATOPUKU. [TpHMeEpHI.

2. OCHOBHBIE KOMOMHATOPHBIE KOH(GUTyparuu 6e3 moBTopeHui. [IpumMepsl.
3. OcHOBHbBIE KOMOMHATOPHBIE KOHPUTYpAIH ¢ TOBTOpEHUAMHU. [Ipumepshi.

Tema 1.2. YucjioBble MOCJ€I0BATEJIbHOCTH M PEKYPPEHTHbIE COOTHOIIEHMUS.
JIuHeliHbIe OJHOPOJHbIC PEKYPPEHTHbICe COOTHONICHUSI € NOCTOSIHHBIMM

K03 ppuHeHTAMHU

1. PexyppenTHble cooTHOMIeHUS. [IpumMepsi.

2. 3aaun, IPUBOANMBIE K PEKYPPEHTHBIM COOTHOIICHHSIM.

3. AropuT™ perieHus TUHEHHBIX OTHOPOAHBIX ypaBHeHUH. [Ipumepsr.
Pa3nes 2. ByJjeBbl QpyHKIUM

Tema 2.1. Onpenenenue OyjeBbIX (YHKIUI M omepauuu Haag HuMH. CBs3b
OysaeBbIx ¢GyHkuMid ¢ Teopueil MHO:KecTB. HopmaibHbie ¢opmbl. I[losHble

cucreMbl pyHKIUI.
1. Onpenenenue OyneBbIX GYHKIMM U oniepanuii Haj HUMH. [IpuMepsl.
2. CBs13b OyJieBBIX (DYHKITMH U oriepaniuu Haa HUMH. [Ipumepsi.

3. Hopmanbasie ¢opmbl. [lonunomel Kerankuna. [logHbie cucteMbl GyHKIHUI.

Teopewmsl [locta. [Ipumepsl.
Pa3nen 3. Teopusi rpagos

Tema 3.1. BBenenue B Teopuro rpa¢goB. OCHOBHbIe NMOHATHS: ONpeleIcHUE H

croco0bl 3agaHuMs rpadga; creneHb BepIIMHbI, W30MOpP(pHU3M rpadoB; BHABI

rpagos.



1. I'padmi, oprpadwl, ncesaorpadsl, myabturpadsl. [Ipumepsl. CteneHb BEPIIMHBI

rpada. [Ipumepsl. Jlemma 0 pyKOHOXKaTHSIX U CIEICTBUE U3 HEE.
2. N3omopdusie rpadsl. [Ipumepsr.
3. MatpuuHoe 3aganue rpagoB. Matpuiisl cMexHOCTH. [IpumMepsi.

Tema 3.2. MapuipyTtsl B rpage. CBsizHbie rpadgbl. JiljiepoBbl U raMUJIbTOHOBbBI
rpagsbi.
1. Mapuipyts! B rpadax. Llenu, uKkIbl, TpoCcThie IIENU U MPOCThie HUKIBL. [Ipumepsbi.

TeopeMbl 0 TPOCTHIX LETSIX U IuKIaX. [lonck MapmipyToB B rpadax.

2. CszHOCTh B rpadax. Kommonents! cBsizHocTH rpada. Teopema o HONOTHEHUH

rpada. Cs3b uyncia pedep, BEpIIMH U KOMIIOHEHT CBSI3HOCTH.

3. DiinepoBbl U raMUIBTOHOBHI Tpadel. Harpyxenusie rpadsl. [Tonck MUHUMaTBHBIX

MapuipyToB B rpadax. [Ipumepsr.

Tema 3.3. JlepeBbsi. MUHMMA/IbHOE OCTOBHOE JIEPEBO.

1. lepeBbs. CBoOMCTBaA IepeBhEB. XapaKTepu3allMOHHAs TeOpeMa.

2. OcroBHOe nepeBo. Teopema 006 ocTtoBHOM nepeBe B rpade. [Ipumepsr.

3. [Tonck MUHIMAIIBHOTO OCTOBHOTO JIEpEeBa B Harpy>KeHHbIX rpadax. [Ipumepsr.

Tema 3.4. [lnockue u miIaHapHubie rpagbl. YKiaaaka rpada. Packpacka Bepuiun
rpadga.

1. Tlnockue u muanapusie rpadbl. ['panu mnockoro rpada. [lpumeps! yknaaku
rpados. ®opmyna Diinepa. Kputepuii ninanapHoctu rpada.

2. IBynonwubie rpadel. Teopema Kénura. Crioco0d pacnio3HaBaHust IBY0JIbHOCTH
rpada. [Ipumepsi.

3. IlpaBunpHast packpacka BepmmH Tpada. XpoMaTHYECKOE UHCIO. AJITOpUTM

HocJe10BaTeNbHOM packpacku. [Ipumepsl.



HpOCKTHbIe 3aJJaHUA 110 JUCIUIIIMHE «J_Il/ICerTHaH MaTEMAaTHKA»

3agnanme 1. PazpaboraiiTe nis IIKOJBHUKOB albOOM — KOMIUIEKC HCTOPHYECKHX
DKCKYPCOB O CTAHOBJIEHMM M DPa3BUTUM TAaKUX BAXHBIX pPAa3JeioB JIHCKPETHOM
MaTEeMaTHKH KaK KOMOWHATOpWKa, KpunTorpadus, Teopus dYHCel, PEeKyppEeHTHBIC
COOTHOIICHHUSI, CYMMBI, Tpadbl U Ap.

[IpuMepHBIl TJIaH 3KCKypca B MCTOPHUIO HAYKH: CBEICHHS O 3apOKICHUU paszjiena
HAyKW; TPUMEPbl MPOOJIEMHBIX, CTAPUHHBIX 3a/lay, JaBIIUX TOTYOK K Pa3BUTHUIO
pas3ziena HayKd; XPOHOJIOTMS OCHOBHBIX IEPEJIOMHBIX JTallOB PA3BUTUS HAYKH;
Oouorpaduyeckue CBEIEHUs, OCBEUIAIONIME CYyIbObl HAYYHBIX HJEH U CyIpOBI HX
TBOPLIOB;  CBEAEHUA O COBPEMEHHBIX TEHICHIUAX pa3BUTHA HAYKU;
oubnrorpaduueckuil CIHCOK JIMTEpaTypbl ISl JKelaroumx Oojiee MOApoOHO
NO3HAKOMUTHCSI C HMCTOPUEH pa3BUTHA HAyKW; KPOCCBOPJ WIA BHKTOPHUHA IO
HUCTOPUYECKOMY IKCKYPCY.

dopma TPEACTABICHHS PE3YyIbTATOB  BBINOJHEHUS 3aJaHUSA: I€YaTHBIM U
AJIEKTPOHHBIA  3K3EMIUIAp aiabOoMa, MOJATOTOBJIECHHBIM CTEHIOBBIM JIOKIad C
IIPE3CHTaleNd NUCTOPUYECKUX DKCKYPCOB.

3aganue 2. Paspaboraiite W co3maiiTe MOMYJSPHBIN O03HAKOMHUTEIHEHO-0030PHBIN
Web-caiiT 0 ciennaibHbIX YUCIIax ISl NIKOJIBHUKOB.

[Tpumepnsiit mian Web-caiira:

* Yro Takoe uncno? Mcrtopuuecknii 3KCKypC 0 BO3HUKHOBEHHH YHCEIL.

* Yucna Pdubonauuu. buorpaduueckue cegeHuss o PuboHayuyu. 3agada o
KpoiuKax. 3amedaTenbHble cBolcTBa uncen dudonayun. Yucina dubonauuu u
3osi0T0o€ ceuenue B [Ipupone, Hayke, Mckycctse.

« Tl'apmoHMueckne wyuciaa — HWCTOPUS HX MOSBJIEHUS W OCHOBHBIE CBOWCTBA.
KapTtounsiit pokyc. 3amaya o uepBsike Ha pe3uHke. My3bika U 4ucia.

* Ypucna CTupsvHra nepBoro ¥ BTOPOro pojia — CBeJeHUs 00 MX BO3ZHUKHOBEHHUH
Y NIPUJIOKECHUSIX.

* Yucna bepHyium — UCTOpUS UX MOSABIIEHUS U OCHOBHBIE CBOMCTBA.

* QurypHsle yucna

« Kombunatopnsle 3a1aun u uyncia Karamana.

» CoBeplieHHBIE, IPYKECTBEHHBIE, CHACTIMBBIC U Ap. YUCIIA.



» KpoccBop, TecT, pedyc Wik BUKTOPUHA O CHEIUATbHBIX YHCTIaX.
dopma TmpencTaBIEHHUS PE3yNbTAaTOB BbIMONHEHUs 3anmanus: Web-caiit u  ero
IpE3CHTAIUSI.
3aganme 3. Hanumure cratbio W AOKJIAI ISl €KETOAHOW HAyYHO-NPAKTHYECKOU
KOH(epeHIIUU CTYyJACHTOB W MOJIOABIX yueHbIX «Momoaexp n Hayka XXI Beka» Ha
OJIHY U3 CJIEAYIOIIHNX TEM:
+ [IIkoJIbHMKAM O MOHSATUU PEKYPPEHTHOTO COOTHOLIEHHUS.
* PexyppeHTHBIE COOTHOLIEHUS B 3aJ1a4ax JJi1 LIKOJIbHUKOB.
* HeonHopoaHble peKyppeHTHBIE COOTHOLIEHUS U METO/IbI X PELICHUS.
* PexyppeHTHBIE COOTHOLIEHUSI 1 KOHEYHBIE CYMMBI.
» I'paduueckue monenu pemieHuss KOMOMHATOPHBIX 3a/1a4.
» I'padsi B 3a1auax 11l MIKOJBHUKOB.
» Tema, mpeanokeHHas CTyICHTOM.
[IprMepHBIH IIJIaH HAYYHOU CTaThbU
1. Benenue. CBeaenust 00 akTyadbHOCTU TE€MbI CTaTbU. YeMy MOCBSIEHA CTaThs?
Kaxkoi1 Bonpoc 3atrparusaercs B cratbe? OCHOBHAS LEIb CTaThU U T.I1.
2. OcHoBHas 4acTh. OOOCHOBAHHO PAaCKPHIBAIOTCS TEOPETHUECKHE M MPAKTUUYCCKHUE
acneKThl MpodeMaThku cTtaTbu. [Ipumepsl.
3. 3akmtouenue. OCHOBHBIC BBIBOJIBI, PE3YIbTaThl, PEKOMEHAAINA U T.I1.
4. bubnuorpaduueckuii CIUCOK UCTIOJIb3yeMOM JINTEPATYPHI.
dopMa TMpEeACTABICHMS PE3yJbTAaTOB BBINOJHEHUA 3aJaHUS: TE€YaTHBIA U
ANIEKTPOHHBIN 3K3EMILUISAP CTAaThU, HOJTOTOBIEHHBIN TOKIIA] C MPE3EHTALIUEH.
3aganme 4. Co3paiiTe HOMEpP MOIYJSIPHOIO >KypHaia Ui IIKOJBHUKOB, B paMKax
KOTOPOro OYyAyT OCBEIIAThCS MOMYJSpHBIE 33a/1auu Teopur rpados. OCylecTBUTE €ro
BBIIIYCK U IPE3EHTALUIO.
[IpumepHbie pyOpUKH KypHama:

* U3 ucropun BO3SHUKHOBEHHUS T€OpUH IrpadoB

» ['padbl moMoraroT pemaTs 3a1a4u

 [Ipunoxenust Teopuu rpados

* KpaTtko 00 OCHOBHBIX TOHATHSX TeOopuH rpadoB: rpad, 3eMeHThI rpada, BUIbI

rpada, cTernenb BepuHbl rpada, MapupyThl B Tpade, CBI3HOCTH U JIp.



+ JlepeBss. Crorictea  nepeBbeB.  OctoBOoe  nepeBo.  [lepeBps B
IIPOTPaMMHUPOBAHUMU.

* 3azaya O Tpex JoMax M Tpex KosoAuax. MUKpocXeMsl B paguodJIEKTPOHUKE.
VYknanka rpaga. @opmyna Ditnepa.

* 3agaya o kEHurcOeprckux wmocrax. Ourypel HENpepbIBHOIO PHCOBAHUS.
[IpaBuna o6xona Guryp ogHUM POCUEPKOM.

* Urpa V. 'amunbroHa «KpyrocBeTHoe myremecTBrue». 3agaya KOMMUBOSKEPA.

 Jlabupuntel. O6X0abI TAOUPUHTOB.

» Packpacka rpados. 3agaun, cBsi3aHHBIE C packpackoil rpada. I['mmoresa

yeThIpex Kpacok. CBOMCTBA MIaXMAaTHOW JTOCKHU.

* O ceresbix 3anauax. [Ioroku B cetsx. CeTeBoe IMIIaHUPOBAHKE U YIIPABJICHHUE.
@opMa MPEACTaBICHUS PE3YJNbTATOB  BBIIOJHEHMS  33JaHUsA: IEYaTHBIA MU
ANEKTPOHHBIA JK3EMIULIp JKypHaJIa, IOArOTOBICHHBIA CTEHIOBBIM JOKJIAX C
IIPE3EHTALUEH.
3aganue S. CocTaBpTe METOAMYECKYIO KONMWIKY «B mOMOIIb yYUTENI0 MaTeMaTUKI)
1o pyOpuke «3aHUMAaTeNbHbIE 3a/1a4M 10 Teopuu rpadosy», «I'padpl B 0JUMINAIHBIX
3a/1ayax» C PElICHUSIMH.
dopMa MpeACTaABICHUS Pe3yJbTAaTOB BBINOJHEHHUS 3aIaHUs: alIbOOM — METOAUYECKas
KOIUJIKA «B [TOMOIIb YYUTEII0 MAaTEMAaTUKI» U €€ Mpe3eHTaIHsl.
3apanne 6. B Teopum rpadoB wmMeeTcs IENbI apceHaN alTOPUTMOB IOMCKA
ONTHUMAaJIbHBIX MapIIPYTOB B rpade, onpeaeseHns CBI3HOCTU rpada, packpacku rpada
u npyrue. OcyliecTBUTE MEPEBO OCHOBHBIX aIrOPUTMOB TEOPUH IrpadoB HA OJIUH U3
A3BIKOB IporpamMmupoBaHus. Hamummure mnporpammy Ha JH0OOM KOMIBIOTEPHOM
A3BIKE JJI PELIEHUS OJHOM U3 3a7a4:

* OIpeJereHne CBI3HOCTH rpada;

* HaXOXIEHUE MapLIPyTOB B rpade (mouckK B IiIyOUHY, TOUCK B IIIUPUHY);

* BBIJICJICHUE DilllepoBa U TaMUJIbTOHOBA IIMKJIA B Tpade;

* HaXO0XJEHHe 0CTOBA MUHUMAJIbLHOTO Beca B rpade (anroputm Kpackana);

* TpaBUJIbHAs pacKpacka BEpIIUH rpada.
dopMa NOpEnCTaBICHUS  PE3YJbTATOB  BBIOJHEHHS  3aJaHMs:  MPE3CHTALMs
pa3pabOTaHHBIX KOMIIBIOTEPHBIX IMPOrpaMM C J€MOHCTpalue wux paboThl Ha

KOHKPCTHEIX 3aaa4ax.



10.

11.

12.

13.

14.

15.

TunosBbie BONPOCHI K 3a4eTy M0 AUCHMILIHHE «/[MCKpeTHAs MaTeMaTHKAa»
[IpaBuna xomOuHaTOpuKH. OCHOBHBIE KOMOMHATOpPHBIE KOH(UIYypaluu:
pa3MelnIeHus, epecTaHOBKH, coueTanus. [Ipumepsl.

PexyppeHTHBIE COOTHOLIEHHWs. 3aJadd, TMPUBOJAUMBIE K PEKYPPEHTHBIM
COOTHOILIECHMSIM. Pelienre JIMHEMHBIX ONHOPOAHBIX ypaBHEHUM. [Ipumepsl.
Omnpenenenue OyneBbIXx (GYHKIUN W omepauuid Hax HUMH. CBsA3b OyJEBBIX
dbyHKUMA 1 oniepauuu HaJl HUMU. [Ipumepsi.

Hopmaneubie ¢opmbl. [Tomunombr Kerankuna. IlomHbie cuUcTeMBl (QYHKITHMA.
Teopemsr I1octa. [Ipumepsr.

I'padsl, oprpadsl, nceBaorpadsl, MyabTurpadsl. OCHOBHBIE 3JIEMEHTHI Tpada u
ero BHyTpeHHsis cTpykTypa. [Ipumepst. ['padsl B mKOJIEHOM Kypce MAaTEMATHKH.
Crenenu BepmnH rpagoB. Teopema O CcyMMe CTeneHedl BeplIMH rpada.
[Tonycrenenu BepmmH oprpada. Teopema o cymMMe TMOJIYCTENEHEH BEpIIUH
oprpadga. [Tpumepsi.

Marpuunoe 3amanue rpadoB. MarTpuibl CMEKHOCTH U HHIUJACHTHOCTH.
[Ipumepsr.

Onepamuun  Hajy rpadgamu. I[loarpadwr. IIpumepsi.M3omopdusm  rpados.
[Ipumepsr.

Mapuipytsl 1 mytd B rpadax u oprpadax. Llenu, mukiabl, mpocTble LENU U
IPOCTHIE LUKJIBI. TE€OpEeMBI O MPOCTHIX LEMSIX U HuKiIax. [Ipumepsr.

Casi3HocTh B rpadax. KommnonenTs! csizHocTH Trpada. Teopema o 10mogHEHUH
rpada. Cs3p yncia pedep, BEpIIMH U KOMIIOHEHT CBSI3HOCTH.

[Touck mMapmipyToB B rpadax. AITOpUTMEI IOKCKA B IIUPUHY U B TIIYOUHY.
Harpyxennsie rpadsi. [lonck MUHUMaIBHBIX MApUIPYTOB B rpadax.

HepeBpa. CBoiicTBa AepeBbEB. XapakTepuzalunoHHas Teopema. (OCTOBHOE
nepeBo. [lonck MUHUMAIBHOTO OCTOBHOTO JIEpEeBa B HArpy>KEHHBIX rpadax.
OiinepoBsl  Tpadpsl u 1uKIbL. Kpurtepuit sitepoBoctu rpada. AITOPUTM
BBIJICTICHUS diAJIepoBa 1ukia B rpade. [Ipumepsr.

IamunbTOHOBBI Tpadbsl M UUKIBL. JlocTaTodyHblE YCIOBHUS CYIIECTBOBAHUS
raMUJIBTOHOBBIX ITUKIIOB. METO/IbI BBIZICIICHHS] TAMUJIBTOHOBBIX IIUKIJIOB B Tpade.

[Tpumepsl.



16.

17.

18.

19.

20.

JBynonbubie rpadul. Teopema Kénura. Croco6 pacrio3zHaBaHUs JBYJIOJIBHOCTH
rpada. [Tpumepsi.

[Inockue u manapueie rpadsl. 'panu miockoro rpada. Ilpumeps! ykmaaku
rpados. ®opmyna Ditnepa.

Cnenctue u3 popmynel Ditnepa. Hermmanapaocts rpados K3.3 u KS. Kpurepuit
IIaHapHOCTH Tpada.

[IpaBunbHas packpacka BepHIMH Tpada. XpoMaTUYECKOE YUCIO. AJNTOPUTM
NOCJIEN0BATENBHOMN packpacku. [Ipumepsl.

Packpacka manapubsix rpadoB. ['unore3a o yeThlpéx kpackax. Teopema o msTu

KpacCKax.



