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Pabouass mporpamMma JuCHUIUIMHBL «JlMCKpeTHass MareMaruka» COCTABIE€HA KaHIWJIAaTOM
[IEJarornyecKux Hayk, noueHtom M.A. Keiis.

Pabouass mporpaMma AUCHUILIMHBI OOCYXKJI€HAa Ha 3acelaHuu KadeApbl MareMaThuku |
METOJIMKU O0YUYEHUsI MaTeMaTHKe

«08» mas 2019, npotokon Ne 7

3aBenyromuit kadenpoit Q// 7//“@ JL.B. llIkepuna

On006peHo HayYHO-METOAUYECKUM COBETOM
WMHCTUTYT
NM®U KT'TIY um. B.II. Acradresa MATEMATARH

SUINKUA U

UHOOPMATUKA

"16" mas 2019, npotokon Ne 8

[Ipencenarens \g\ C.B. bopTHOBCKUIA

PaGowas mporpamma JHCHUIUIMHBI «JMCKpeTHass MareMaTrWka» aKTyalM3HpOBaHA
KaHJAMJIATOM TIeJarOTHYeCKUX HayK, JONEHTOM KadeApbl MaTeMaTHKH € METOIUKH
oOyuenns matemaruke KeiiB M.A.

Pabouast mporpamMma TUCHUIUTMHBI 00CYXJeHA Ha 3acelaHuu Kadeapbl MaTeMaTH4eCKOTO
aHaJiM3a ¥ METOJIUKN 0O0y4YCHHUSI MaTeMaTHKE B B3¢
13 mas 2020r., npotokon Ne §

]
""\\_\w fa

3aBenyromuii kadeapoit JI.B. lkepuna

Onobpeno HayuHo-meToaudeckuM coBetom UM®U  KI'TIY um. B.I1. ActadeeBa 20 mas
2020 r. IIpoTokon Ne 8

[Ipencenarens

Bopthosckuii C. B. \g‘



PabGouass mporpamMma JOUCHMIUIUHBI — «J[UCKpeTHass MareMaTuka» aKTyalu3HpOBaHa
KaHIMJATOM TI€Jaroru4eckux HayK, JOLIEHTOM Kadeapbl MaTeMaTUKH W METOJUKH
oOyuenust matematuke Keiis ML.A.

Pabouast mporpaMma JUCHHUIUIMHBI OOCYXXJI€Ha Ha 3acelaHuu Kadeapbl MaTeMaTUKH U

METOJIMKH O0YUYEHUsI MaTeMaTUKE
«12» mas 2021, npotokon Ne 8

3aBenyromuil kageapoi Tl JI.B. lllkepuna
% p

Ono0OpeHo HayuYHO-METOIUUYECKUM COBETOM j
WHCTUTYT
NUM®U KI'TTY um. B.I1. Actadnena MATEMATHKY,

OUBNKA U
MHOOPMATUKA

«21» mas 2021r., mpotokon Ne7

[Ipencenarens \;g\ C.B. bopTHOBCKUIA



JIuCT BHeCeHUs U3MEHEeHU

JlonomHeHUsI 1 U3BMEHEHUS B pabouyIo MpOrpaMmMy AUCITUTIIUHBI
Ha 2020/2021 y4eOHbI# roj

B nporpammy BHOCATCS CIEAYIOIINE U3MEHEHUS:

1. OOHOBNIEHBI TUTYJBHBIE JUCTHI pabouell MporpamMmel, GOHAA OLIECHOYHBIX CPEACTB
B CBS3M C U3MCHEHHUEM BEJOMCTBEHHOW MPUHAMIC)KHOCTH — MuHucTepcTBY
npocsenieHus Poceniickon denepanum.

2. OOHoBneHa u cornacoBana ¢ Hayunoit 6ubnuorexoit KI'TIY um. B.II. Actadbepa
«Kapra nurteparypHoro oOecrieueHusi (BKJIHOYAs SJIEKTPOHHBIE PECYPCHI)», COAEpKalias
OCHOBHYIO M JOTIOJHUTEIBHYIO JIUTEPATypy, COBPEMEHHbIC NpodeccuoHaIbHbIe 0a3bl
JAHHBIX U UH(POPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI.

3. Oo6noBnena «Kapra marepuadbHO-TEXHHYECKOH  0a3bl  JUCIUILIMHBIY,
BKJIFOUAIOIIAsl ayIUTOPUM JIJIE TIPOBEACHUS 3aHITHUH JIGKIIMOHHOTO THIA, 3aHATHH
CEeMHHAPCKOr0 THMA, KYpCOBOTO MPOCKTUPOBAHUS (BBITIOJHEHUS KYpPCOBBIX pPabdoT),
TPYIIOBBIX U WHIAWBUIYAJIbHBIX KOHCYJIBTAIIMH, TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTU U
TPOMEKYTOUHOM aTTeCTAIMH, TOMEIICHUS JIJII CAaMOCTOATEIIbHONU paboThl 00YYaIOMIUXCs B
KITIY wum. B.II. AcrtadpeBa) ©W  KOMIUIEKC JIMIIEH3MOHHOTO M CBOOOJHO
pacIpoCTpaHsIEeMOro MPOrpaMMHOTO 00eCTICUEHUSI.

[Iporpamma mepecmoTpeHa U ogoOpeHa Ha 3acelaHud Kadenpbl MaTeMaTuKu |
METOAMKN 00yUeHHUs MaTeMaTHKe
13 mas 2020r., mpotokon Ne 8

BHecenHble U3MEHEHUsI YTBEPXKAALO:

3aBenyromuit kadenpoit

o |

[Txepuna Jlronmuna BacunbeBHa o/, £oLey

Onob6peno HMC NUM®U
20 mas 2020 1., mpoTokosa Ne§

[Ipencenarens

boprHoBckuit Cepreli Buransesud \ﬁ"



JIMCT BHeCeHUs U3MEHEeHU I

JlonomHeHUsI 1 UBMEHEHUS B pabouyIo MpOorpaMmMy AUCITUTIIUHBI
Ha 2021/2022 yueOHbIH TOA

B nporpammy BHOCSITCS CIEAyIOLINE U3MEHEHUS:

1. OOHOBNEHBI TUTYABHBIE JIUCTHI paboyeil mporpaMmbl U (DOHA OLIEHOYHBIX CPE/ICTB.

2. O0HoByeHa U cornacoBaHa ¢ Hayunoit oubnuorexkoin KI'TITY um. B.II. AcradreBa «Kapra
JUTEPaTypHOTo obecreueHus (BKIOYAsi JIEKTPOHHBIE PECYPCHI)», COAEpKallas OCHOBHYIO
U JIONOJHUTEIBHYIO JIUTEPATypy, COBPEMEHHBbIE NpodeccCHOoHaIbHbIE 0a3bl TaHHBIX |
MH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI.

[Iporpamma mepecMoTpeHa W omoOpeHa Ha 3acenaHuu Kadeapbl MAaTeMAaTUKH W METOAUKH
oOy4deHHsI MaTeMaTUKe
12 mas 2021r., mpotokon Ne 8

BHecenHble U3MEHEHUS YTBEPKAALO:
3aBeayromnuit kadeapoi

[lIxepuna Jlronmuna BacunbeBHa o, LELE

Ono6peno HMC M®U
21 mas 2021 1., mpoTokon Ne7

[Ipencenarens

BoptHoBckuit Cepreii ButanbeBud \g\



1. HOACHUTEJBbHAA 3AIIMCKA

1.1. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl
[Iporpamma aucuuIuinHbl «/luckpeTHas MaremaTuka» pa3padoTaHa B
COOTBETCTBUHM CO CIEIYIOIIMMU JOKYMEHTAMM:

- (QenepanpbHOr0 TOCYAapCTBEHHOIO  0Opa30oBaTelbHOIO  CTaHAapTa
BbICIIEr0 OOpa3oBaHus Mo HampasieHuto noarotoBku 44.03.01 Ilegaroruueckoe
oOpa3zoBaHue (ypoBeHb OakajaBpuara), yTBEPKJACHHOTO MpUKa3oM MUHUCTEpCTBA
oOpazoBanus 1 Hayku Poccuiickoit denepanuu ot 04 nexadps 2015 r. N 1426;

- @enepanbHbiM 3ak0HOM «0O0 oOpazoBanuu B PD» ot 29.12.2012
Ne273-D3;

- npodeccuoHaidbHbiM  cTaHgaproM «llemaror (mpodeccuoHanbHas
JEeSTENbHOCTh B c(epe JOUIKOJIBHOTO, HayajJbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpenHero ooOmiero oOpa3oBaHusl) (BOCHHUTATeNdb, YUYUTENb)», YTBEPKIECHHBIM
nmpukazoM MuHHCTEpCTBA Tpyla U conraibHOM 3amuThl PO ot 18 okrsa6ps 2013 1.
No544n;

-~ HOPMAaTHUBHO-TIPABOBBIMHU JTOKYMEHTaMH, penIaMEeHTUPYIOIIUMU

obpazoBarenbhblii mporiecc B KI'TIY um. B.I1. Actadnesa.

Hucimmumaa «J{uckpeTHass MareMaTHkKa» BXOAUT B COCTaB JUCUUILIINH
Monyns «MaTtemaTudeckas IMOATOTOBKA» BapHaTUBHOW YacTH oOpa3oBaTelbHOMU
mporpaMmbl 1o HampasieHuto — moarotoBku  44.03.01  Ilemaroruueckoe
oOpa3oBaHue, HamNpaBIeHHOCTh (Mpoduiab) 00pa30BaTEIBLHON  MPOTPAMMBI

Maremaruka (o4Hasi popma 0OyueHus).

1.2. O61mas TPy10eMKOCTb TMCUMILTUHBI

OO6mas TpyT0eMKOCTh JUCHIHUILUIMHBI COCTABISACT 2 3aUeTHBIC SAUHUIIBI, /2
gaca o0miero oobeMa BpeMEHH, U3 HUX: 32 4. Ha ayguTOpHyI0 padory; 40 4. Ha
CaMOCTOSITEIbHYIO paboTy oOywaromiuxcs. JUCHIUIIMHA, COTJIACHO YYEOHOMY

IJ1aHy, peaiusyercs B / cemectpe. DopmMa UTOTOBOTO KOHTPOJISI — 3aU€T.



1.3. Heapb 1 3212494 AMCHUTITHHBI

Heob6xoauMocTh u3yudeHHs] JUCHUIUIMHBL  «JUCKpeTHas MaTeMaThkay,
0o0y4JarolmuMHCs TIearornueckoro HarpaBJIeHHUs] TOJATOTOBKM, OOYCJIOBJIEHA TEM,
YTO B HAIlle BpEMs, Mbl CTajJu CBUJETEISIMH OYpPHOTO Pa3BUTHS JUCKPETHOMU
MaTeMaTUKU, KOTopasl SIBJISETCS] CErOJIHs HE TOJIbKO ()yHIaMEHTOM KHOEPHETHKH,
HO ¥ Ba)KHBIM 3B€HOM MAaT€MaTH4YECKOr0 0Opa30BaHUsI.

Henab ocBoeHusi AUCHUIIMHBI — (GOPMUPOBAHUE y OOYYAIOIIUXCS OCHOB
OOIIEKYTBTYPHBIX W TPOPECCHOHANBHBIX KOMIETEHIIMH B XOI€ HU3yUYCHUS
JTUCKPETHOW MaTeMaTUKHU.

3amaum TUCHUIJINHBI:

- (¢dopMHUpOBaHUE TPEAMETHBIX 3HAHUM, YMEHMM M HABBIKOB B 00JacTh
JTUCKPETHOW MAaTeMAaTHKHU;

— BOBJICUCHHME OOYYalOIMMUXCA B KBa3UMPO(PECCHOHAIBHYIO JIEITEIIBHOCTh B
XOJI¢ PEIICHMsI 33/1a4 W BBIMOJTHEHUS 3aJlaHUi C TPOPECCUOHAIBHBIM KOHTEKCTOM
0 TUCKPETHON MaTeMaTHKe;

- (¢GopMHUpOBaHHUE OIBITAa CAMOOPTaHU3AIMMK M CaMOOOpPa30BaHUS B XOJIE

BBITIOJIHEHUSI CAMOCTOSATEIILHOM pa6OTI>I IO ANCHUIIIIMHC.

1.4. OcHOBHBIE pa3aeibl COMEPKAHUS
Paznen 1. KomOGunartopuka.

Paznen I1. Teopus rpados.

1.5. Ilnanupyemple pe3yabTarbl 00yUeHHsI

B pe3ynabrare wu3yueHuss OUCHMIUIMHBI «JlUCKpeTHass MareMaruka» y
oOyyaromerocst  JOMKHBI ~ OBITb  CHOPMHUPOBAHBI ~ OCHOBBI  CJIEAYIOIIUX
KOMITETCHIUI:

- OK-3. CmocoOGHOCTH  HWCIIONIB30BaTh  €CTECTBEHHOHAy4YHbIE U
MaTeMaTU4eCKUe 3HAHUS ISl OPUCHTUPOBAHKS B COBPEMEHHOM HH(OPMAITMOHHOM
MIPOCTPAHCTBE.

-  OK-4. CnocoOHOCTh K KOMMYHUKAIIUM B YCTHOM U MHUCbMEHHOU (opmMax
Ha PYCCKOM M WHOCTPAHHOM SI3bIKaX JJisi PEIICHHS 3alady MEXKIUYHOCTHOTO U
MEKKYJIBTYPHOTO B3aUMOJICUCTBUSL.

- OK-6. CnocoOHOCTB K caMOOpraHu3aly U caMmo00pa30BaHHUIO.

- OIIK-1. ToTOBHOCTB CO3HABaTh COLMATBLHYIO 3HAYUMOCTh CBOEH OyayIei



npodeccun, o0IagaTh MOTHBALMEN K OCYHIECTBICHUIO NpodeccroHanbHON
JESITETFHOCTH.

- OIIK-2. CnocoOHOCTh OCYIIECTBIATh 00yUYE€HHE, BOCIUTAHUE U Pa3BUTHE
C Y4€TOM COIIMAJIbHBIX, BO3PACTHBIX, MCUXOPU3NUYECKUX M WHIUBUAYATHHBIX
OCOOEHHOCTE, B TOM 4HCI€ OCOOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEM
00y4aronuxcs.

- OIIK-5. Bnanenne ocHoBaMH MNpOoGEeCCUOHATHLHON JTUKU U PEUYEBOU
KYJTBTYPHI.

- TIK-1. ToToBHOCTH peanm30BBIBATH O00pa30BATENBHBIC MPOTPAMMEI 10
npeaMeTaM B COOTBETCTBUU C TPEOOBAHUSIMHU 00pa30BaTEeNIbHBIX CTAaHAAPTOB.

- IIK-4. CnocoOHOCTH WCMONB30BATh BO3MOXKHOCTH 00pa30BaTeNbHOM
cpedbl JUISl JIOCTMDKEHUS JIMYHOCTHBIX, METalpPeIMETHBIX ¥ TPEAMETHBIX
pe3ynbpTaToB 00ydeHHss W O0OecledeHHs] KadecTBa y4eOHO-BOCIUTATEIHLHOTO

npolecca CpeACTBAMH MPENoaaBaeMbIX y4eOHBIX TPEIMETOB.

[Inanupyemsbie pe3yabTaTbl 00yUYeHHUS

3aauu OCBOCHUSI TUCIUTLIINHBI [Tnanupyemsbie pesynbrarsl 00yueHus | Kog pesynbraros
M0 TUCIMIUIMHE (JIECKPUTITOPHI) 00y4JeHHUsI
(KOMIITETEeHITHS )
dopMuUpOBaHUE MPEIMETHBIX 3HaTh: NPEAMET TUCLUILIMHBL; POJIb, OK-3.
3HAHUM, YMEHUN ¥ HAaBBIKOB B MECTO U 3HAYNMOCTH TUCIUIUINHGBI B OIIK-2.
o0nacTu JUCKPETHON MaTeMaTUKH cUCTeMe NMPOQPHUIbHBIX MPEAMETHBIX ITK-1.
3HAHMI; TEOPETUYECKUE OCHOBBI ITK-4.

pa3neaoB JUCITUTLIHHBI.
YMeTh: pacro3HaBaTh O CHOBHBIC
MOHATHUS TUCHUTIINHBI, OTIPEICIIATh
WX NMPU3HAKKA U CBOMCTBA; peIIaTh
THIIOBBIE 321241 U3 OCHOBHBIX
pa3aeNoB UCIMILIAHEI.

Bnangers: 0CHOBHBIMHU IMMOHATHAMH U
METOJAMHU TUCIIATUIMHEIL.

Bogneuenue cTyneHTOB B 3HaTh: MECTO, POJIb U 3HAUUMOCTh OK-4.
KBa3uMNpodeccrnoHalbHYIO AIIEMEHTOB JAUCKpeTHOM MaTematuku B | OITK-1.
NESATENBHOCTD B XO/I€ pPELICHUS MaTeMaTUYeCKOM 00pa30BaHUU OIIK-5.
3a/1a4 ¥ BBIMOJHEHUS 3aJaHuil C IIKOJIbHUKOB; METOJIMYECKHE ITK-1.
npodeccuoHaNbHBIM KOHTEKCTOM 10 | 0COOEHHOCTH 00Y4EHHUS ITKOJIHHIUKOB
JUCKPETHON MaTeMaTUKe 3JIEMEHTaM JUCKPETHON MaTeMaTuKe.

YMeTb: pemars 3a7a4i U BBIOJIHSATh
3aJaHus ¢ POPeCcCUOHATBHBIM
KOHTEKCTOM B O0JIACTH JUCLUIUIMHBL
Bnazners: onbiTom
KBa3UIPO(HeCcCHOHAIBHOM
JIeITeIbHOCTH B 001aCTH




JIUCIUILINHEL

®opMUpOBaHUE OIIBITA 3HaTh: OCHOBHbIE HICTOUHUKH OK-6.
CcaMOOpraHu3alyu u camMo00pa30BaHusl; TEXHOJIOTHIO
camMo00pa30BaHMs B X0J1€ OpraHu3aluy NpOyKTUBHON
BBITNOJHEHUSI CAMOCTOATEIIBHOM CaMOCTOSITEIBHON yaeOHO
paboThI 1O TUCIUILIINHE JESITEIbHOCTHU B XOZI€ OCBOEHUS

JCIIUIUIMHBIL.

YMeTh: CaMOCTOSITEIILHO IIAHUPOBATh
Y OPTaHU30BBIBATH YUCOHYIO
JESITEIILHOCTh B XOJIC OCBOCHUS
JCITUTUTAHEL.

Brnagers: mpuemamMu u MeTOJaMHU
CaMOOpTraHU3aINH U
caM0o00Opa30BaHMs B X0J1€ OCBOEHUS
JICTIUTUTAHEL.

1.6. KoHTpoJb pe3yjbTaToB 0CBOCHMSI AU CIUTIINHBI

B xome wu3yueHWs MUCHUIUIMHBI HCIOJB3YIOTCS CJEIYIONIUE METOMIBI
KOHTPOJISI YCIIEBAa€MOCTU OOYYaIOIMXCSA: YCTHBIM OMPOC; COCTABICHHE OMOPHBIX
KOHCTIEKTOB; BBITIOJIHCHUE KOHTPOJIBHBIX U JIOMAIIHUX paOOT U TECTOBBIX 3aJJaHUM.
dopMa UTOrOBOTO KOHTPOJIS — 3aUeT.

OneHoYHBIE CpEACTBA PE3YABTATOB OCBOCHUS JUCIUIUIMHBI, KPUTEPUU
OLICHKU BBITIOJIHEHMS 3aJlaHUM TIpelicTaBlieHbl B paszzene «DOoHAbl OLIEHOYHBIX

CpPCACTB IJIA IPOBCACHUA HpOMG)KYTO‘IHOﬁ arTCcCTallnm).

1.7. Ilepeyenb o00Opa3oBaTeJbHBbIX TEXHOJIOTHH, HMCIOJb3yeMbIX NPH
OCBOCHUH JUCHMILIHHBI
B mporecce o0ydeHHs] HCHOIB3YIOTCS Pa3sHOOOpPA3HBIE OpraHU3aIMOHHBIC
dbopMbl U METOAbI, TaKWe€ Kak. JIEKIIMOHHbIE M TMPAKTUYECKUE 3aHSITHS,
caMocTosITeNIbHAsE paboTa; MOIYJABHO-PEUTUHIOBAass TEXHOJOTHUS  OOY4YCHHUS;
AIIEKTpOHHOE OOydYeHMe;, WHIAWBUIYyaJIbHAs, (pPOHTANbHAs, TpymnmnoBas (HOpMbI

OpraHu3anuy yaeOHOU eI TeIbHOCTH 00YJaIONINXCs, UX COUCTaHHE U JIP.




2. Opraﬂmaunonﬂo-MeToanecmle AOKYMEHTDI

2.1. Texnonoruveckasi kKapra o0y4eHusl IUCUUIINHE
«IACKPETHAS MATEMATHUKA»

HarpasieHue noarotosku 44.03.01 Ilemarornueckoe oOpasoBanue (ypoBeHb OakanaBpuara),
HaIpaBJIeHHOCTH (poduib) oOpa3zoBarenbHON MporpaMMbl Maremarnka (ouHas opma 00ydeHst)

Bcero AynUTOpPHBIX YaCOB Bneaynu-
DopMBI U METOJBI KOHTPOJIS
HaumenoBanue pas3acioB U TEM AU CHUIIIIMHBL qacoB BCErO HCKHHP'I 11a0. CceMUHa- TOPHBIX
pabor pOB 1acos

Paznen I. KomGunaropuka 18 8 4 0 4 10 [TpoexTHOE 3ananue (u3 paszaena l).
Kontponbuas pabora Ne 1.

Tema 1.1. Brenenue B TUCKPETHYIO MAaTEMAaTUKY 3 1 1 0 0 2 Dcce 0 IPUIOKEHUSX TUCKPETHOU
MaTEeMaTUKH

Tema 1 2. PekyppeHTHBIE COOTHOIICHHS 7 3 1 0 2 4 Jomamraee 3amanme Ne 1
Jomaninee 3aanue Ne 2

Tema 1.3. Koreunbie CyMMBI: METOABI CYMMHEPOBAHHS 8 4 2 0 2 4 Homamnee 3amanne Ne 3

Pazgen I1. DnemenTsI TEeOpuu rpagos 54 24 12 0 12 30 IMpoekTHOE 3ananue (U3 paszaena ll).
KonTponbras padora No 2.

Tema 2.1. BBeneHne B TEOPHIO KOHEUHBIX TPadoB: 9 4 2 0 2 5 OnopHBIH KOHCIEKT

OCHOBHBIC TIOHSITHS

Tema 2.2. CBsi3HOCTB B Tpade. MapmpyThl ¥ IyTH 9 4 2 0 2 5 Homarinee 3aganne Ne 4

Tema 2.3. [lepeBbs 9 4 2 0 2 5 Jomamuee 3aganue Ne 5

Tema 2.4. DiiiepoBBl U TAMUIBTOHOBHI Ipadbl 9 4 2 0 2 5 Homariree 3aganue Ne 6

Tema 2.5. Yknanka rpaca 9 4 2 0 2 5 Homarnraee 3amanne Ne 7

Tema 2.6. Packpacka BepmmH rpada 9 4 2 0 2 5 Jomarnraee 3amanne Ne 8

Bcero 72 32 16 0 16 40 3auér
dopMa UTOroBOro KOHTPOIIS 10 YYeOHOMY TUTaHy | 3a4éT
HUroro | 72 (2 3.e.)




2.2. Conep:kaHue OCHOBHBIX Pa3/e/ioOB M TeM JUCIHILIHHbI

ba3osblii pazgesa Nel. KomOnHaTopuka
Tema 1.1. BBegenne B IMCKPETHYI0 MATEMATHKY

CBenenus 0 LesIX U3y4YeHus AUCKPETHOM MareMaruku. [Ipeamer nuckpeTHoi
MareMmMaruku. Pasnuuue Mexay OUCKPETHOW U HENPEPBIBHOM MaTeMaTHKOU.
Hctopuss crTaHOBiIEHMS M DPa3BUTUS JUCKPETHOW MareMaTtuku. lIpunoxkeHus
JUCKPETHOM MareMaruku. MecTo [IHUCKPETHOW MAaTreMaTUKU B  IIKOJIBHOM
mMareMarnyeckoM oOpa3zoBaHuu. CBeleHUs O HOBEMIMX JOCTHXKEHUAX B 00JACTH

JTUCKPETHOW MaTEeMaTHKH.
Tema 1.2. PekyppeHTHBIE COOTHOIIEHUSA

[ToHsiTHE PEKYPPEHTHOTO COOTHOIIEHMS, MPUMEPHI 3aJay, MPUBOIAIINX K
PEKYPPEHTHBIM  COOTHOLIEHUSM. [lpuMepbl 3agady W3 MIKOJBHOIO  Kypca
MareMatuku (apudMeThyeckass U reoMeTpuueckas mporpeccus). OmnpeneneHue
pElIeHHs] PEKypPEHTHOTO COOTHOIIEHUs (oOliee W YacTHOoe). MeTonbl pelieHus
PEKYPPEHTHBIX COOTHOIIIEHUM (MeTox repedopa u np.). JIluneliHble peKyppeHTHbBIC
COOTHOIIIEHUS C TMOCTOSHHBIMU KO3 duirieHTaMu. MeTonbl peiieHus JTUHEHHBIX
OTHOPOJHBIX PEKYPPEHTHBIX COOTHOLIEHUW C TMOCTOSHHBIMU KO3 PHUIIEeHTaMHU.
HeonHoponHble  peKyppeHTHbIE COOTHOLIEHHSI W METOIbl WX  PELICHUS.

Cneunanbubie uncia: ®ubonauun, Ctupnunra, bepHymim, rapMoHUYecKre dncia

u Jp.).
Tema 1.3. Koneunble cyMMBbI: MeTOAbI CYMMHPOBAHUS

OnpeneneHue MOHATHS «KOHEYHast cymMMa». CHocoObl 3amuCcu U 3aKOHBI
npeoOpa3oBaHusi KOHEYHBIX CyMM. CyMMBI M PEKyppEHTHBIE COOTHOIICHHUS.
Kparabsle cymmsbl. [IpaBuwiio wu3MeHeHHs MOpsIKa CyMMHpPOBaHUA. MeToasl
CYMMUPOBAHUSI: METOJ MPUBEIACHUS, METOJ| YCIOXKHEHUS W YNPOIICHUS, METOJ

MHTETPAJIBHON OLEHKH, METOJ ITEPEX0Aa K PEKYPPEHTHBIM COOTHOILICHUSIM U JIP.



ba3osblii pazgesa Ne2. JiiemeHTHI TeOpHH rpados
Tema 2.1. BBegenne B TeOpHI0 KOHEYHbIX IPad)0B: OCHOBHbIE OHATHSA

CBeneHus O UENSIX HU3YYEHHS] TEOpUM TIpaoB U €€ MNPUIOKECHUSIX.
Hctopuueckne cBelIeHHMs O CTAHOBICHUM M Pa3BUTUM Teopuu TIpados
(kaccuueckue HCTOpHuYecKue 3amadu Teopun rpador). CTporoe W HECTpOroe
onpezenenue noHATus rpada. OCHOBHbIE MOHSATHUS TEOPUU TpadoB: BEPIIMHBI,
pebpa, ncesnorpad, mynsTurpad, rpad, opueHTUpoBaHHBIN rpad. CMEKHOCTH U
UHIMACHTHOCTh. CTeneHb BeplinHbl rpada. Teopema o cymme cTerneHeil BepiiuH
rpada u e€¢ cnencteue. Mzomopdusm u romeomopdusm rpados. Buasl rpados:
HOJIHBINA Tpad, mycToit rpad, K-nonpHelii rpad u np. Marpuynoe 3amanue rpados.

[Toarpad. Oneparuu Hag rpadamu.
Tema 2.2. CBsa3HocThb B rpage. MapmpyThl U Iy TH

[TyTh, MapuipyT, 11emb, HUKI. CBA3HOCTH B Tpadax. KoMIOHEHTHI CBSI3HOCTH

rpacda. CBoiicTBa CBI3HBIX rpadoB.

[Touck mapmpyToB B Tpade («IMOHUCK B TIyOUHY», IOWCK B IIHPUHYY).
Harpyxénnpiii rpad. [Tonck MUHUMAIIBHBIX MapIIpyTOB B Harpyx&€HHOM rpade.

CBenleHUs O IIEHHOCTH aJIFOPUTMOB TIOMCKa MapuipyToB B Tpadax.

HBynonbable  rpadpl. Teopema KEnura o  1nBymodapHBIX — rpadax.

Uctopuueckue cenenus o Kéuure.
Tema 2.3. JlepeBbsi

[TonsiTust «aepeBo» u «iec» B Teopuu rpados. [Ipumepsr 3amad, mpuBOASIIIAX

K JIepeBbsIM. XapaKTepHu3aluOHHAsI TEOpeMa.

OcroBHOE AepeBO. MHUHHMMaIbHOE OCTOBHOE JI€peBO. AJTOPUTMBI MOUCKA

MHUHHMAaJLHOTO OCTOBHOTO AepeBa (anroputm Kpackana, anroputm [Ipuma).

Tema 2.4. JiljiepoBbl 1 TAMWIBTOHOBBI Ipadbl



3amaya 0 KEHUrcOEprckux Mocrax. ['0loBOIOMKH O (urypax, oOBOIUMBIX

OJTHUM POCYEPKOM.

OWnepoBbl M TaMWIBTOHOBBI HUKIBI U rpadsl. Kpurepuil sinepoBocTu.

Ceenenus o Bkiajzie JI. Diniepa B cTaHOBIICHUE U Pa3BUTUE TEOPUU TpadoB.
Urpa «KpyrocsetHoe myremectBue» Y. 'aMiiibToHa. 3a/1a4a KOMMUBOSIKEDA.
Tema 2.5. Ykiaaaka rpaga

3amaua 0 Tpex AoMax M Tpex Konoxanax. Ykmaaka rpada. [Imanapasie rpadsi.
He mnnanapuocts rpadoB Ks u Kszz. Teopema o0 yknagku nroboro rpada B

TPCXMCPHOM CBKJIIMAOBOM IIPOCTPAHCTBC. CBC)IGHI/ISI O TIPUITOKCHUAX YKIAIKH

rpada.
Tema 2.6. Packpacka BepmuH rpaga

3amaya packpacku reorpapuueckord KapTbl Y4eThIpbMs Kpackamu. [umoresa
YEeTBIPEX Kpacok. McTopuueckre CBEIEHUS O MOMbBITKAaX J10KA3aTENbCTBA TUIIOTE3bI
yeThIpéX Kpacok. [IpaBuibHas packpacka BepiidH rpada. XpoMaTHYeCKOe YUCIIO
rpada. AITopuTM TPaBUIBLHON BEPIIMHHON packpacku rpada. Teopema o msTH

KpaCKax. 33,[[3‘-13 O COCTABJICHUU PACIIMCAHUA.



2.3. MeTonuyeckne peKOMeHAAIUN 110 OCBOCHUIO JMCHMIIINHBI
Pexomenaanuu 1/ 00y4aroierocst mo padore Ha JeKUMAX

Cl0BO «IEKIUS» TPOUCXOAMT OT JIaTHHCKOro «lection» - urenme. B
MOHATHE JICKITUW BKJIAIBIBAETCS JIBA CMBICTIA: JICKITUS KaK BHJ YICOHBIX 3aHATHM, B
XOJI¢ KOTOPBIX B YCTHOW (hopMe TperoaaBareeM H3JIaraeTcs NMpeaMeT, W JICKITHSI
Kak Croco0 Tmomayn yd4eOHOro wmarepualia IyTeM JIOTHYECKH CTPOWHOTO,
CHUCTEMATHUYCCKH TI0CIICIOBATEILHOTO U SICHOTO M3JIOKCHHSI.

Kak mnpaBwimo, JeKmuMs CONEPKHUT KaKOH-TMOO 00BeM  HaydHOUH
UHPOPMAIIMHA, HMEET OIPEACICHHYI0 CTPYKTYpY (BBOJHYIO 4YacTh, OCHOBHOE
cojiep)kaHue, 0000IIEeHNs, POMEKYTOYHBIC M UTOTOBBIC BBIBOJIBI U JIP.), OTPaKaeT
COOTBETCTBYIOIIYIO HJCHD, JIOTUKY PACKPBITHS CYIIHOCTH pPacCMaTpPUBAEMBbIX
spneHnid. [lo cBoeMy XapakTepy H 3HAYMMOCTH CoOOIlacMasi Ha JICKIUU
uHpOpMaIMsI MOXET OBITh OTHECEHAa K OCHOBHOMY Marepualy W K
JOTIOTHUTEIIbHBIM CBEICHHSM.

[Tocemenne cCTyaeHTaMU JIGKIIMOHHBIX 3aHATHH — J€J0  KpakiHe
HE0OXOUMOE, TIOCKOJIBKY JICKIIMM JIal0T OOINYyI0 OpPHUEHTHPOBKY B TEME M
PacCKpBIBAIOT COACPIKAHUE TUCIUTIIHHBI.

B xome nexkmMM TOJE3HO BHUMATEIIBHO CICAUTh 33 PACCYXKICHUSIMHU
JICKTOPA, BBITIOJIHSS TIPeIjIaracMble KM MBICIIUTEIbHBIC ONEPAllUH M CTapasCh IaTh
OTBETHI HAa IIOCTaBJICHHBIC BOIPOCHI, KaK TOBOPAT, CIyIIaTh aKTHUBHO, BECTH
BHYTPEHHHMM MBICIICHHBIN AUAJIOT ¢ JIeKTopoM. [Ipu 3TOM cieayet BeipabaThIBaTh y
ce0s KPUTHYECKOE OTHOIICHHE K CYIICCTBYIOIIUM HAYYHBIM ITOJOKEHHSIM,
MBITATBCS CAMOCTOSTEIIBHO BHHMKATh B CYIIHOCTh H3Yy4aeMOTO M CTPEMHThCS
0oOHapyXHBaTh MMEIOIIMECS HECOOTBETCTBUS MEXKIY TEM, YTO HaOIIOmaeTcs Ha
MIPaKTHKE, ¥ TEM, YTO 00 3TOM TOBOPHUT TCOPHS.

Jlexumsi SBISETCS MCXOMHBIM 3TAllOM B OBJAJACHUW HAYYHBIMHU 3HAHHSIMU.
UTtoOBl MakcHMMaJdbHO HCMOJB30BaTh €€ B y4eOHOM IIporiecce, HeoOXOIUMO
HAy4YUTHCS 3alMCHIBATh (KOHCIICKTUPOBATh) JICKIIMHM. KpaTkue 3amvcH JICKIHH,

KOHCIICKTUPOBAHUC HX IIOMOIracT YCBOUTb MaATcpUall. Koncnekr sBnsercs



MOJIE3HBIM TOT/Ia, KOTJIa 3alTMCaHO CaAMOE CYIIECTBEHHOE, OCHOBHOE.

3anucu mo Xoay JIEKIHUU JOJKHBI OBITh B LIEJIOM JOCTATOYHO MOJHBIMU MO
COJIEPKAHUI0, YIOOHBIMU JUIsl TTOCTEAYIOMIEH padOThl U SKOHOMHBIMH TIO TEXHUKE
BBITTOJTHEHHS.

[TonHoTa comepxkaHus 3HAHUW O3HAUYaeT HAJIWYUE B HHUX OCHOBHOTO
TEOPETHUYECKOT0 MaTepuaia U O0IIUX CBEACHUI MO pa3bscHsieMOMYy Bompocy. Bee
CYIIIECTBEHHBIE MOMEHTBI JICKIIMU JIOJDKHBI OBITH 3alucaHbl C MaKCUMAaJIbHOU
TOYHOCTBIO U TIOJIHOTOM.

Jlnst yckopeHusi mpoiiecca KOHCIIEKTUPOBAHUSI PEKOMEHIYETCS, UCXOAS M3
CBOUX WHJMBHUAYaJIbHBIX OCOOCHHOCTEH, BHIOpATh CUCTEMY BBHITIOJIHCHUS 3aIUCEH
Ha JICKIUSAX, UCIIONB3Ys yAO0OHBIC g ce0s YCIOBHBIE 0003HAUCHHS OTIEIbHBIX
TEPMUHOB, HauOoJiee PaCIPOCTPAHECHHBIX CJIOB U TOHSATHUM, TaK Ha3bIBaEMYIO,
COOCTBEHHYIO «MapKorpaduio» - CHUCTEMY CIEIHUAIbHBIX YCJIOBHBIX 3HAYKOB,
CHMBOJIOB, COKpAIIEHUH CJIOB.

PaGora Hag KOHCHEKTOM JIEKIIMM HE 3aKaHYMBAETCA Cpasy Iocie
JEKIMOHHBIX 3aHATH. OHa OyaeT 3aBEepIICHHOW, €CIU CTYICHT IOBTOPHUT
U3JIOKEHHBIM B KOHCIIEKTE Marepuaj; BBIHECET HEIMOHATHBIE TMOJIOKCHUS B
CONIEp’)KaHUM JICKIIUM Ha TOJs KOHCIEKTa W YTOYHHUT IO JAPYTUM HMCTOYHHKAM;
JOTIOTHUT KOHCIEKT JICKIIMHW TPOIMYIIEHHBIMH (pa3aMu, CIOBaAaMHU, IOJIb3YICh
MaTepragaMyd W3 CIHeNHUabHOW JUTepaTypbl; OQOPMHUT KOHCIEKT TEXHHUYECKH,
MpOMU3BE/s TOAYEPKUBAHUSI, Hameuas IJIaBHbIE BOMPOCHI. PekomeHayeTcs s
oonee 3¢ dexkTuBHONM TPOPAOOTKU JICKIMOHHOTO MaTrepuajia JIOMOJIHHUTEIBHO
BBECTU COOPHUK (Cr0o8apb) nousmull, BBIACISAS B HEM I Ka)XJOTO HOBOTO
MOHATHSL €ro ONpeJeNieHUe, CBOWCTBA, NPU3HAKHU, BHUIbI, MPUMEPHI HIH
KOHTpIpUMepsl MW T.I. VIMEHHO Takas cepbe3Has, KpomoTiuBas pabora C
JIEKIIMOHHBIM MaTE€pHaJIOM MO3BOJIUT ITTYOOKO OBJIAJIETh 3HAHUSIMU.

TpanguimoHHass BY30BCKasl JICKIMS, HAa KOTOPOM TMPEMOAHOCHUTCS H
00BsICHACTCS TOTOBasg HWH(poOpMalMs, TMoJAJeKalas 3alOMHUHAHUIO, OOBIYHO
Ha3bIBaeTCs MHPOPMAIIMOHHOW. BUbI JeKkuil MOTyT ObITh pa3zHO0Opa3HbiMU. MX

BBIOOpP 3aBUCUT OT CHeHU(UKA TMpernojaBaeMoil y4eOHON IUCIHUIIMHBI H



KOHerTHOfI TCMBI JICKIIHNH.

Pexomenaanmuu 1/ 00y4aouierocs mo padore Ha NPAKTHYECKUX 3AHATHAX

IIpakmuueckue 3anAmus - 3TO 3aHIATUSA, TPOBOAUMBIE TIOJ PYKOBOACTBOM
npernogaBaresiss B y4eOHOM ayIuTOpuHU, HaIpaBICHHbIE Ha YIIyOleHue u
3aKpemJieHne HayYHO-TEOPETHUUECKUX 3HAHUM, TPUOOPETEHHBIX HA JIEKLIUIX WIH C
MOMOUIBI0 YYEOHUKOB;, Ha (OPMHUPOBAHME YMEHHH U HaBBIKOB B NPUMEHEHUU
3HAHUM M OBJIAJIEHUE ONpPENEICHHBIMH METOAaMHU CaMOCTOATENbHOM paboThl U
HaBbIKaMU PO} eCcCHOHANTBHON NeATETbHOCTH.

Paznuune mMexny ceMUHApCKUMH U NMPAKTUYECKUMU 3aHATUSIMH COCTOUT B
TOM, YTO Ha IMEPBBIX PACCMATPUBAIOTCA, KAK MPABUJIO, TEOPETUYECKUE BOMPOCHI, a
Ha BTOPBIX YCBAWBAKOTCS 3HAHUS NPEUMYILIECTBEHHO IPHUKIAIHOIO XapakTepa,
NpUOOPETAIOTCS MPAKTUYECKUE HAaBBIKM B XOJE PEIICHHs 3a]ad, BbITOJIHEHUS
71a00paTOPHBIX, KOHTPOIBHBIX MUCEMEHHBIX PabOT, TPEHUPOBOUHBIX YIPAKHEHUH,
HaOJIOICHU, SKCTIEPUMEHTOB, BHITIOJTHEHUSI TUTIOBBIX PACUETOB U JIp.

O} pexTUBHOCTh MNPAKTUUECKUX 3aHATHM, TPEXKIE BCErO, 3aBUCUT OT
NOATOTOBKH K HUM CTYAEHTOB, UX BHUMATEIbHOCTU U aKTUBHOCTU B XOJI€ CAMHUX
3aHATHA, TBOPYECKOTO OTHOIICHHWS K BBIMOJHEHUIO YYEOHBIX 3aJlaHUi |
pekoMeHaui npenogasarene. llepen mnpakTUYECKMM 3aHATHEM  CIENYET
U3YUYUTh KOHCIIEKT JIEKIMM U PEKOMEHJIOBAHHYIO MPENOAaBaTEIEM JHUTEPATYpY,
oOpaimiasi BHHUMaHHE Ha NPAKTUYECKOE MPUMEHEHHWE TEOpUM U HA METOAUKY
peleHns TUIIOBBIX 3a/1a4.

Ha npaxtnyeckom 3aHATHM IJIaBHOE - YACHUTH CBS3b PELIAEMBIX 3a7ad C
TEOPETUYECKUMU MOJIOKEHUAMU. [Ipu pemeHun npeuioKeHHOW 3a7ayv HY>KHO
CTPEMHTHCSI HE TOJIBKO MOJYYNUTh MPABUIBHBINA OTBET, HO U YCBOUTH OOLIUI METOA
pelIeHus MoJ00HBIX 3a/1ay.

Pemenne 3amauu, BBIIOJIHEHME YNPAKHEHUM HAN0 HAYMHATH C YETKOTO
ySCHEHUsl YCJIOBHs M TpeOoBaHMI 3ajaHus. Bo3HMKaromue TPyIHOCTH MpH
pEelIeHNH 3aJad W JAPYTrUX MPAKTHYECKUMX pPabOT 4YacTO BBI3BaHBI HE CTOJIBKO

OTCYTCTBHUCM JOJIKHBIX YMCHHﬁ, CKOJIbKO HCBHHMMATCIIBHOCTBIO K YACHCHHIO



CMBICJIa YCIIOBHSA 33/1a4 WM YIPaXHEHUS, a IOPOW U HETTOHMMAaHUEM TOTO, B YEM
COCTOMT 3aJJaHueE.
IIpu perrenunu 3a1a4 peKOMEHIYETCS CIAEAYIOIINUMN aIrOPUTM ACHCTBUN

1. «[IpaBWJIBHO TOHATH YCJIOBHE 3a7a4d — 3HAYUT HA MOJIOBUHY €€ PELIUThHY.
BBISICHUTh MCXONIHBIE JAaHHBIC AJISl PEIICHUs 3aJa4yd (Y4TO JTaHO) U 4TO TpeOyeTcs
MOJTYYUTh B PE3YIbTAaTE PEIICHUS.

2. Teopetnueckas 6a3a penieHus (Kakue 3aKOHBI U TIOJIOKEHUS JIOJDKHBI OBITh
PYMEHEHBI TTPH PEIICHUN ).

3. O6mwmit riax (Mocae0BaTEILHOCTD) PEIICHUS.

4. OdopmieHue pereHus.

5. 3amuch NOJYYEHHOIO pe3yibTaTa U €ro aHalu3.

Jlnss BeneHUWsl 3amvcedl Ha MPaKTUYECKHX 3aHATHUSAX OOBIYHO 3aBOJST
OTJIENBHYIO TETPaIb 10 KaXI0H Y4eOHOH NUCITUTUTHHE.

Jlornueckas CBsI3b JIEKUUI M MPAaKTUYECKUX 3aHATHH 3aKI0YaeTCs B TOM,
4yT0 MH(OpMaLK, TOTyYEHHAs! Ha JIEKIIUU, B MPOLIECCE CAMOCTOSITEIbHON pabOThI
Ha IPAaKTHUYECKOM 3aHATUU OCMBICIMBAETCS U IepepadaThIBaeTCs, NMPU MOMOIIU
IpernoiaBaressl aHaJU3UPYeTCsl A0 MeNbyYallliuX MOAPOOHOCTEH, IMOCie 4Yero

IIPOYHO YCBAaUBAECTCS.

PexoMeHnaaumnu 1Jisi 00y4aiuerocs mno pa3padorke onopHoro

KOHCIICKTa

PanmonanpHass u  oddextuBHas mnepepaboTka ydeOHOro Marepuana
BBITIOJIHSIETCS 32 CYET BBIWIEHEHUS B €r0 COAECPKAHUM CMBICIOBBIX E€IWHUII,
CBEpTHIBAaHMSA HX M TEpeBOJa HAa OOpa3HBId S3bIK B CHMBOJIMYECKOW WU
rpaduyeckoit hopme. Cpeau pas3audHBIX BHJIOB Ipa)MUESCKOTO MOACITHPOBAHMS
yaeOHO# nH(pOpMAITH, BEIICISIIOT— OMOPHbI KOHCIEKT — KaK CHCTEMY OMOPHBIX
CUTHAJIOB B BHJIE KPAaTKOTrO yCIOBHOTO KoHcTiekTa (B.®. [llatanos).

Memoouxa nocmpoenusi OROPHLIX KOHCNEKMOE,

O ONpEeAeNUuTh 00BEM U3JIaraeMoro Marepuasia, UCIOJIb3yeMOro Jjisi OIIOPHOTO

KOHCIIEKTa;



O pa3AeNUTh ATOT MaTepraj Ha OCHOBHBIC OJIOKH;

O BBIJICNIUTH B HUX OCHOBHBIC OTIPECIICHIS M TE3UCHI;

O TPOoAYMaTh OTPAKCHHE ATHX OMPEICICHUA WU TIOHATUHA B BUJEC OMOPHBIX
CUTHAJIOB;

O BHECTHU UX B cXeMy OJIOKa;

O 0003HAaYUTh B3aUMOCBSI3M MEXKIY OIMOPHBIMU CHUTHAJaMU BHYTPU KaXKIOTO
O10Ka;

O 0003HaYUTh B3aUMOCBS3b MEXKIYy BCEMH OJIOKAMH TEOPETHYECKOTO
Marepuara;

O BBIHCCTHU YCJIOBHBIC 0003HaYeHU 3a mpeaciibl OIIOPHOT'O0 KOHCIICKTA.

PexoMeHaaunu Ui 00y4aloIIerocs mo moaroToBKe K JK3aMeHy/3a4eTy

DK3aMeH/3a4eT — O3TO TIyOOKash WTOroBas IMpOBEpKa 3HAHWMA, YMEHUH,
HABBIKOB M KOMIICTCHITUI 00YYarOITUXCS.

K cpmase »k3ameHna/3auera JOIyCKalOTCs  OOydYaromiuecs, KOTOpPbIE
BBIMIOJTHWIM BECh 00BEM pPabOThI, MPEIYCMOTPEHHBIN y4eOHOW MporpaMMoil o
JTUCITUTUIMHE.

Opranuzanus MOATOTOBKMA K JK3aMeHy/3a4eTy Ccyry0o HWHIWBUyaJIbHA.
HecMoTpst Ha 3TO, MOXHO BBIJIETUTH HECKOJIBKO OOIIMX PAIlMOHAIBHBIX MPUEMOB
MOJITOTOBKH K AK3aMEHY, TPUTOIHBIX JIsl MHOTUX CITy4aeB.

[Ipy moATrOTOBKE K SK3aMEHY KOHCIEKTHI YYEOHBIX 3aHSATHI HE JIOJKHBI
SABIATBCS ~ €IUHCTBEHHBIM HWCTOYHUKOM Hay4dHou wuHGpopmammu. Cremyer
00s13aTeNTbHO TOJIH30BATHhCS €IIE€ y4eOHBIMU TOCOOMSMH, CIEIUATBLHON HAy4HO-
METOJIMYECKOMN JTUTEPATYPOU.

VYcBoenue, 3akperuieHHe W 0000meHHe y4eOHOTO Marepualia CleayeT
MIPOBOJINTH B HECKOJIBKO ITAIOB:

a) CKBO3HOE (Tema 3a TeMoOil) MOBTOPEHHE MOCJEAOBATEIbHBIX YacTeu
JTUCITUTUTHHBI, WMEIOIMNUX ONM3KYI0 CMBICIOBYIO CBSI3b; MOCIE KaKIOW TEMBI —
BOCITPOU3BEICHUE YUEOHOTO MaTeprala 1Mo MaMsATH C MCTOIh30BAaHUEM KOHCIICKTa
¥ TIOCOOMI B TeX cllydasX, KOTJa 4TO-TO €II¢ HE YCBOCHO; MPOXOXKICHHE TaKUM

00pa3oM BCEro Kypca;



0) BBIOOPOYHOE MO OTAEJIbHBIM TeMaM U BOIpPOCaM BOCIPOU3BEIICHUE
(MBICIICHHO WM TyTEM 3alucH) y4eOHOro Marepualia; BbIJEICHUE TEM WU
BOIIPOCOB, KOTOpHIE €€ HE JOCTAaTOYHO YCBOEHBI WM MOHSTHI, U TOTO, YTO YK€
XOPOIIO 3alIOMHHUJIOCH;

B) TIIOBTOPEHHWE M OCMBICIMBAaHME HE YCBOCHHOTO Marepuaja H
BOCIIPOU3BECHUE €r0 IO MaMsITH;

') BBIOOPOYHOE JIJIi CAMOKOHTPOJISI BOCITPOU3BEICHHUE 110 MaMATH OTBETOB Ha
BOIIPOCHI.

[ToBTOpSAITE cCleAyeT HE OTACNIbHBIE BOMNPOCHl, a TEMbl B TOU
[OCJIEIOBATEIbHOCTH, KaK OHHM H3JIarajuch JEKTOPOM. OITO oOecrneynBaet
MOJIy4eHUE IEJBHOTO TPEACTAaBICHUS 00 W3YYCHHOW NIHUCIUIUIMHE, a He
OTPBIBOYHBIX 3HAHUH IO OTIEIBHBIM BOIIPOCAM.

Ecnu B xone mMoBTOpEeHUST BOZHUKAIOT KaKUE-TO HESICHOCTH, 3aTPYIHCHUS B
NOHUMAaHUKM OMPEACNEHHBIX BOMPOCOB, WX CJENYeT BBIUCATh OTIACIBHO M
CTPEMHUTHCSI HANTH OTBETHI CAMOCTOSITENILHO, MOJB3YSICh KOHCIIEKTOM JIEKIUH |
auTeparypoil. B Tex cimydasx, Korja 3TOro cienarh He yaa€rcs, HaJlo o0paliarhes
3a MOMOIIBI0 K MPEnoAaBaTeIi0 Ha KOHCYJIbTAlMU, KOTOpas OOBIYHO MPOBOAUTCS

nepen 9K3aMEHOM/3a4E€TOM.



3. KoMIIoHeHTbI MOHUTOPHUHTIA YU4eOHBIX JOCTHKEHNH 00yYaK01erocs
3.1. TexHonornyeckasi KApTa peMTHHIra JUCHUIIMHBI
«IUCKPETHASA MATEMATUKA »

HaumenoBanue HanpaBneHHe NOATOTOBKH U YPOBCHb O6paSOBaHI/I$I. KonuuecTBo 3a4eTHBIX
JUCIHUITTIMHBI HaumenoBanue IporpaMMbl CIMHUIL
JuckperHas 44.03.01 [Nenarornyeckoe oOpa3zoBaHue 2
MaTeMaThKa (ypoBeHb OakanaBpuaTa), HaPaBIECHHOCTh
(mpouns) 0OpazoBaTenbHOM MPOrPaMMBI
Maremaruka (ouHasi popma oOyueHHsI)

CMexHbBIC JUCIHHUITIIMHBI I10 y‘le6HOMy IJIany

[IpemmecTBytomue: punocodus, MaTeMaTHKa, MaTeMaTHYeCcKast JIOTHKA, MaTeMAaTHUYECKUE METO/IbI
00paboTku nHGopmManyu, HGopMaTUKa

[Tocnenyrommue: -
BA30BBIN PA3JIEJT Ne 1
®opma paboTsl KommuectBo 6ammos 40 % ‘
min max
Texymas Dcce 0 MPUIOKEHHSIX TUCKPETHON MaTeMaTuKu 3 5
pabota JlomanmHsist padora 1 3 5
JlomamrHsist paboTa 2 3 5
Jlomamnnsist pabota 3 3 5
[Ipomexyroun | Kontponbhas pabora 1
bl PEUTHHT- 13 20
KOHTPOJIb
Hroro 25 40
BA30BBIN PABIEJ No 2
®dopma paboThl KommuectBo 6ammos 50 %
min max
Texymas OnopHbI KOHCIIEKT 3 5
pabota Jomamnsis paborta 4 3 5
Jlomamnsis pabora 5 3 5
Jomamusis pabota 6 3 5
Jlomamnsis pabora 7 3 5
Jomarnsist pabota 8 3 5
[Ipomexyrtoun | KontponbHas pabora 2 12 20
bI pEUTHHT-
KOHTPOJIb
Hroro 30 50
NTOI'OBbBIN PA3JIEJI
Conepxxanue ®opma paboTsl KonuyectBo 6aminos
10 %
min max
3auér 5 10
Hroro 5 10

JIOTIOJIHUTEJIBHBIN PA3EJ

ba3zoBbIii dopma paboTbl KonnuecTBo 6anion
MOIYITB/ min max
Tema




Paznen Nel [IpoektHOE 3ananue |

Tema Ne 1.1. — 5 10
1.3.

Paznen Ne 2 [IpoektHoE 3ananue |l

Tema Ne 2.1. — 5 10
2.6.

Utoro 10 20
OO6m1ee koIUUYECTBO 0ANITIOB MO AUCIUILIMHE (110 UTOTaM min max
W3Yy4YeHUs BCEX MOJyJeH, 0e3 yueTa JOMOTHUTEIBHOTO 60 100
MOJTYJIs)

CooTBeTCTBHE peﬁTHHFOBBIX 0aJUIOB H aKaHCMHqCCKOﬁ OLCHKM:

OG6miee komMuecTBO HAOpaHHBIX OAJIIOB

AxanemMnueckasi OlleHKa

60— 72 3 (YI1OBJIETBOPUTEIIHHO)
73— 86 4 (xopo1io)
87 - 100 5 (OTIIMYHO)
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1. Haznayenue ()oHIA OLIEHOYHBIX CPEICTB

1.1. Heanvto cozpanuss GOC pucuumauHbel «JlUCKpeTHass MaTeMaTHhKa»
SIBJISIETCS YCTAHOBJICHUE COOTBETCTBUSI YUEOHBIX JOCTHXKCHUHN 3alUIaHUPOBAHHBIM
pesyapraraM  OOy4yeHUss U TpeOOBaHUSM  OCHOBHOM  mpodeccHOHaTbHON
o0Opa3oBaTesbHOM MPOrpaMMbl, paboydeil MporpaMMbl TUCLUILIAHBI.

1.2. ®OC 1o qucUMIUIMHE pelIacT 3ada4u:

— KOHTPOJb M YIOPABIEHHE MPOLIECCOM MPUOOPETEHUS CTYIEHTaMHU
HEOOXOAMMBIX 3HAHUM, YMEHUH, HABBIKOB M YPOBHS CQPOPMHUPOBAHHOCTH
xomnereHui, onpeaeiaeHubix B @I'OC BO no cooTBETCTBYIOIIEMY HAPaBICHUIO
MOJITOTOBKH;

- KOHTPOJb (C MOMOIIbIO HabOpa OLIEHOYHBIX CPEJCTB) M yHpaBiieHue (cC
MOMOIIBIO JJIEMEHTOB OOpaTHOM CBSI3M) JIOCTHKEHHEM IIeJie  pealu3aiuu
OCHOBHOMW TMpodeccuoHanibHON 00pa3oBaTeIbHON TPOrpaMMbl, OMpPENEICHHBIX B
BUJe Habopa OOHIEKYIBTYPHBIX M 00HIeNpOodheCCHOHATBHBIX KOMIIETCHIIHMI
BBIITYCKHHKOB;

- obecrnieueHre COOTBETCTBHUSI PE3YIbTaTOB OOy4YEHHUS 3ajadyaMm OyyIiei
po(eCCUOHANILHON JESITENIbHOCTH Yepe3 COBEPIICHCTBOBAHUE TPAJAMIIMOHHBIX H
BHEJPEHUE WHHOBAIMOHHBIX METOAOB OOy4YeHHS B 0OOpa3oBaTeNbHBIA MpoIecc
YHuBepcurera.

1.3. ®OC pa3paboTan Ha OCHOBAaHUU HOPMATUBHBIX JOKYMEHTOB:

- (enmepampbHOTO  TOCYHapCTBEHHOTO  00pPa30BAaTENBLHOTO  CTaHIApTa
BBHICIIETO 0Opa3oBaHus 1o HampasieHuto noarotoBku 44.03.01 Tlemaroruueckoe
oOpa3oBaHue (YypoBeHb OakanaBpuara), YTBEPKAECHHBIM PUKa30M
MunucrepctBoM oOpa3oBaHus U Hayku Poccuiickort deneparuu ot 04 mexabps
2015 . N 1426;

- mosokeHus o popmMupoBaHun GOH/IA OIEHOUYHBIX CPEACTB JJISI TEKYIIETO
KOHTPOJISl yCTIEBAEMOCTH, TPOMEKYTOUHOM U UTOrOBOW aTTeCTallid O0ydaroluxcst
no oOpa3oBaTeIbHBIM MpOrpaMMaM BBICHIETO OOpa3oOBaHHUs — Mporpammam

OakajiaBpuara, MporpaMmaM cCHelUMajJuTeTa, MporpaMMaM  MarucTparyphl,



IIporpaMMaM IIOATOTOBKM HAy4YHO-IIEJAarOTMYECKUX KaJIpoB B AaCIHUPAHType B
dbenepaabHOM TOCYIapCTBEHHOM OOMKETHOM 00pa30BaTeIbHOM YUPEKICHUU
BbIcIIero oOpa3oBaHusi «KpacHOApPCKHII TOCYNapCTBEHHBIN M€IaroruyecKuii
yauepcurer uM. B.I1. AcradneBa» u ero ¢unuanax, yrBep>KI€HHOTO MPUKA30M

pekropa Ne 297 (1) ot 28.04.2018..

2. llepeyeHb KOMIETEHIMH ¢ YKa3aHMeM 3TanoB UX (popmupoBanus B

npouecce N3y4eHust TUCHUIIINHBI

2.1. TlepeyeHb KoOMIeTeHIHUil, (OpPMUPYEMBIX B TMpoOLECCE H3YUCHUS
JTUCIUTUIMHBIL:

- OK-3. CnocobGHOCTH  HUCIONIB30BaThb  €CTECTBEHHOHAy4yHble U
MaTeMaTU4YECKUE 3HAHUS JJISI OPUCHTUPOBAHUS B COBPEMEHHOM WH()OPMAIIMOHHOM
IPOCTPAHCTBE.

- OK-4. CnnocoGHOCTh K KOMMYHHKAIIUU B YCTHOW WM MUCbMEHHOU (hopmax
Ha PYCCKOM M WHOCTPAHHOM A3bIKax ISl PELICHUs 3aa4 MEXIMYHOCTHOTO H
MEXKYJIBTYPHOTO B3aUMOZIECHCTBHS.

- OK-6. CnocoGHOCTH K CaMOOpPTaHU3AIMKI U CaMO00OPa30BaHUIO.

- OIIK-1. T'oToBHOCTb CO3HABaTh CONMAIBHYIO 3HAYMMOCTb CBOCH OymyIei
npodeccun, oOnagaTh MOTHBAIlMEH K OCYIIECTBICHUIO MPOQeCCHOHAIBHOM
NEATEIbHOCTH.

- OIIK-2. CnocoOHOCTh OCYIIECTBIATh 00OyUYE€HHUE, BOCIIUTAHUE M PA3BUTHE
C y4€TOM COIMAIbHBIX, BO3PACTHBIX, TMCUXO(DU3NYECKUX U HWHIUBUIYAIbHBIX
OCOOEHHOCTEH, B TOM 4YHCIE OCOOBIX 00pa30BaTEIBHBIX TOTPEOHOCTEH
00yJaronuxcs.

- OIIK-5. Brnagenue ocHoBamMu NpOodECCHOHAIBHON 3TUKHM M PEUYEBOU
KYJIBTYPBI.

- TIK-1. ToTOBHOCTh peaan30BBIBaTh O00pA30BaTEIbHBIE MPOTPAMMBI TIO
MpeIMeTaM B COOTBETCTBUU C TPeOOBaHUSIMH 00pa30BaTEIbHBIX CTAHAAPTOB.

- IIK-4. CrnocoOGHOCTh HCIOJAB30BaTh BO3MOXKHOCTH 00Opa3oBaTesbHOM
cpenbl i JAOCTHDKEHHS JIMYHOCTHBIX, METANpeIMETHBIX M MPEAMETHBIX
pe3ynbTaToB OOy4YeHHS U OOecleueHuss KadecTBa Yy4eOHO-BOCIIMTATEIBHOTO

MpoIIecca CPeCTBAMHU MPETOJaBAEMbIX YU€OHBIX IPEIMETOB.



2.2. Jranbl GOPpMHUPOBAHUS U OLIEHMBAHUSI KOMIIeTeHIIUI

Kommnerenuus Huctumumnel, | Otan ¢popmupoBanus | Tun KoHTpons OnenovyHoe cpeacTBo/
IIPAKTUKY, KOMIIETEHIIUU KM=1
y4acTBYIOUIHE B
(dhopMupoBaHUH
KOMITIETEHIIUN Homep |®opma
OK-3. Cnoco6nocts | Punocodust OPHEHTHPOBOYHBIH TeKyIIHUN 5.1.2 |Onopublit
HCTIONIb30BATh Maremaruka KOHCTIEKT
€CTeCTBEHHOHAY4HbI | DU3HKa KOTHUTUBHBIN TEKYIIHI 5.1.1 |[domamHss
e u maremaruueckue | Mapopmarrka pabora
3HaHUS IS EctecTBeHHOHAY | mpakCHOMOTHYECKHI | IPOMEKYTOUHBIN 5.2.2 |KonTtponbHas
OPHCHTHPOBAHUS B |YHAs KAPTHHA pabora
COBPEMEHHOM MUpa, 5.2.3 |[IpoextHoe
nHpOpMaIMOHHOM | Matemarndecka 3aJaHue
MPOCTPAHCTBE. A JIOTUKA U JIp. | pedieKCUBHO- MIPOMEKYTOUHBIH 5.2.1 |3auer
OLICHOYHBII
OK-4. CocobHocTh | Punocodus OpPUEHTHPOBOYHBIH TEKyIIUI 5.1.2 |OnopHsrit
K KOMMYHHKaluu B | MaTemarnka KOHCITEKT
YCTHOW 1 @usuka KOTHUTHBHBIH TEKYIIHH 5.1.1 |domamrHsist
MMUCHMEHHOMN HNudopmaruka pabora
(popmax Ha pycckom |EcrecTBenHoHay MIPAKCUOJIOTHIECKUN | TTPOMEKYTOIHBIH 5.2.2 |KoHTponbHas
Y UHOCTPaHHOM YHass ~ KapTHHA pa6ora
SI3BIKAX IS MHpa U JIp. 5.2.3 |I[IpoekTHOE
peUICHUA 3a1a4 3aJJaHUC
MEXIJIMIHOCTHOTO U pedIIeKCUBHO- MIPOMEIKY TOUHBIH 5.2.1 |3auer
MEKKYIBTYPHOTO OLICHOYHBIH
B3aUMOJICHCTBHS.
OK-6. OcHOBBI OpPUEHTUPOBOYHBIN TEKYLIUI 5.1.2 |OnopHbii
CriocoGHOCTS K yaeOHOi KOHCITEKT
CaMOOpraHM3allMu U | IEATENBHOCTH | KOTHUTHBHBIN TEKyIIHAN 5.1.1 |Jdomammssis
caM000pa30BaHUIO | CTYIEHTA; pabora
Maremarniecka |npakxcuonornueckuii  |MpOMEKYTOIHEIH 5.2.2 |KouTponpHas
S JIOTHKA, pabora
VYyebHas 5.2.3 |[IpoekTHOE
IIpaKTHUKa, 3aJaHUE
Henaroruaeckas | pegnexcupHo- IPOMEXYTOUHBII 5.2.1 |3ager
OpaKTHKA U JIP. | oIieHOYHBIN
OIIK-1. I'oroBHOCTH | [lemaroruka; OPUEHTHPOBOYHBIN TeKyIIUiH 5.1.2 |Onopusii
CO3HaBaTh Counornorus; KOHCIIEKT
COLMATBHYIO . Meromixa KOTHUTHBHBIN TeKyIIUiH 5.1.1 |HomamrHss
3HAaYUMOCTb CBOEH |00y4eHUs U 6ora
Oynymiei BOCIIUTAHMUS; pa
npodeccuw, MaremaTndecka |npakcHONOrHYECKUi | MPOMEXKYTOUHBIH 5.2.2 |KouTponsHas
o0IagaTe s JIOTHKA; pabora
MOTHBAaLlAEH K Vuebnas 5.2.3 |IIpoexTtHOC
OCYILECTBIICHUIO MIPAKTUKA; 3aJaHue
npodeccronanbHoii |Ilenarorndeckas |pedexcupHo- IIPOMEKYTOUHBII 5.2.1 |3auer
JeATeIbHOCTH. HPAKTUKA U JIP. | oreHOYHbIH
OIIK-2. dunocodpus OpPUEHTHPOBOUHBIN TEeKyIUI 5.1.2 |Onopuslit
CriocobHOCTh Marematnka KOHCIIEKT




OCYLIECTBIATh ®usuka KOTHUTUBHBIN TEKYILLUN 5.1.1 |[domamHss
o0y4eHue, HNudopmaruka pabora
BOCIUTAHUC 1 ECTeCTBEHHONAY [paycnonoruiecknii  |mpoMexyTounslii | 5.2.2 |KoHTponbHAas
pasBuTHE C y4€TOM |4HAsi ~ KapTUHA pa6ora
COLIMAIIBHBIX, MuUpa u Jp. 5.2.3 |TIpoekTHOE
BO3PACTHBIX, 3a1aHHe
NCAXOQU3MIECKHX 1 pednexcuBHO- MPOMEXKYTOUHBIT 5.2.1 |3auer
HHMBHAYaIbHBIX OLleHOHBII
0COOEHHOCTEH, B
TOM YHUCIIE OCOOBIX
00pa3oBaTEeIbHBIX
noTpedHOCTeH
00y4JaroIuXCs.
OIIK-5. Bnanenne |®unocodust OpPUEHTUPOBOYHBIH TEKyIIUI 5.1.2 |OnopHblit
OCHOBaMU Maremaruka KOHCIIEKT
1p Oq)eCCHOHam’VHOH Dusnxa KOTHUTUBHBII TEKYIIUI 5.1.1 |Jlomamnsis
9THKHU U PEIEBOI Wudopmarnka pabora
KYJIBTYPHBI EcrecTBenHOHay - - £57 K
umas  KapriHa|(PAKCHONOTHYECKUH  |TIPOMEIKY TOHEIi 2. ongom)Ha;I
MUpa ¥ Jp. pabora
5.2.3 |[IpoekTHOE
3aJjaHne
pednekcuBHO- IIPOMEXYTOUHBII 5.2.1 |3ager
OLICHOYHBIA
IIK-1. I'otoBHOCTE |Ilemaroruka; OpHEHTHPOBOYHBIH TEKYIIII 5.1.2 |OnopHbii
peaan30BBIBATH INcuxomnorus; KOHCITEKT
obpazosarenbupie | Meronuka KOTHUTHBHBII TEKyIHI 5.1.1 |JdomamHss
MPOrpaMMBI IO o0y4eHus n pabora
peaMeTam B BOCITUTAHUS,; > =
HPaKCHOIOTHYECKUH | TIPOMEXKYTOIHBIN 5.2.2 |KonTpomnbHas
COOTBETCTBUU C MaremaTtn4aecka
. pabora
TpeOOBaHUAMHU ST JIOTHKA;
5.2.3 |I[IpoekTHOE
o0Opa3oBaTebHBIX | YucOHas
3aaHue
CTaHJAPTOB. MIPAKTHKA; =
pedIeKCHBHO- MIPOMEKY TOUHBIH 5.2.1 |3ager
Ilenarornueckas N
OIICHOYHBIN
npakTHKa u ap. |-
IIK-4. Cnoco6nocTs | [Iemaroruka; OpHEHTHPOBOYHBIH TeKyIIUI 5.1.2 |OnopHbiit
UCTIONB30BaTh [Ncuxomorus; KOHCITEKT
BO3MO)KHOCTH Metonunka
0Opa3oBaTeNbHONH | 06yeHus 1 KOTHUTHBHBIN TeKyIIUiH 5.1.1 |HomamrHss
cpenbl Ui BOCITUTAHWS; paora
TOCTH)KEHHUS Maremarnyecka
JMYHOCTHBIX, s JIOTHK; _ _
MeTaIpeIMeTHBIX 1 | YueGHas MIPAKCUOIIOTUIECKUH | TPOMEKYTOUHBIH 5.2.2 |KoHTponbHas
HPEIMETHBIX NPAKTHKA; pabora
PE3YJILTATOB I[Menarornyeckas 5.2.3 |IpoextHoe
00y4eHHs U NpaKTHKA H JIp. 3aiaHne
BT — peduiekcuBHO- MIPOMEKYTOUHBIN 5.2.1 |3ager
KayecTBa yueOHO- OLCHOYHBIN
BOCITUTATEIBHOTO
nporecca
cpencTeaMu
MPENoAaBaeMbIX
y4eOHBIX

MIPEAMETOB.




3. ®OoH/1 OLIEHOYHBIX CPEJCTB I MPOMEKYTOUYHOM aTTecTauuu

3.1. ®oHABl OLICHOYHBIX CPEACTB IJISl MPOMEXKYTOUHOM AaTTEeCTAallMM BKIIOYAIOT:
BOIIPOCHI ¥ IIPOEKTHBIE 33JIaHUA K 3a4€Ty, KOHTPOJIbHbIE PAOOTHI.

3.2. OueHOYHBIE CPENCTBA
3.2.1. OueHouHoe cpeacTBo 5.2.1. — BONPOCHI K 3a4ETY.

BrIcokuil ypoBeHb [IponBHUHYTBIN ba30BbIi1 ypoBEHB
dopmupyembie c(hOpMHPOBAHHOCTH YpOBEHb c(hopMHUPOBAHHOCTHU
KOMITETCHIIUT KOMIIETCHITUH c(hOpMHUPOBAHHOCTH KOMIICTCHITUH
KOMTIETCHITUH
(87 - 100 6ammoB) (73 - 86 GamioB) (60 - 72 6ammoB)*
OTJIMYHO/3a4TEHO XOPOIIIO/3aYTEHO YIOBJIETBOPUTETHHO
/3a4TEHO
OOGyyaroruiics: OOyuaromuiics: OOyuaromuiics:
- IMEEeT NHHOBAI[MOHHBIE | - BIIAJICET - BJIaZICET OCHOBHBIMU
3HaHUS B cepe HNOHATHUSIMU B cpepe | MOHATUSMU B cepe
KOMITETCHIINY; KOMTIETEHITUH; KOMTIETEHITUH;

OK-3, OK-4, OK-6,
OIIK-1, OIIK-2,
OIIK-5, TIK-1, I[1IK-4

- 3HAET METO/IBI,
CHOCOOBI U IPUEMBI
NESITEITbHOCTH,
HEOOXOAUMBIE I
pelieHus
WHHOBAIIMOHHBIX 3a]1a4 B
chepe KOMIETCHITNH;

- YMEET HaXOAUTh
HEea0IOHHBIE PEIIECHUS
3a/1a4 BBICOKOTO YPOBHS
CIIO)KHOCTH B cepe
KOMITETEHIIUH B
YCIOBUAX
HECTaHJAPTHOM
CUTYaIlUH;

- IOHUMAET BaKHOCTh
MOMCKa HEIaOIOHHBIX U
3¢ (HEeKTHUBHBIX pEIICHUI
3a/1a4 B cepe
KOMITETEHIIUH B
YCIOBUAX
HECTaHAApPTHOU
CUTYAINH TS
YCTIEUTHOCTH B JKU3HH U
Oynyueit npodeccuu.

- 3HAaeT METO/IbI,
CHoCOOBI ¥ TPUEMBI
JESTEIILHOCTH B
c(hepe KOMIETSHITUH;
- yM€EeT HaXOJIUTh

s exTruBHBIE
pelieHus 3a1a4
CPEIHET0 YpOBHS
CIIOXHOCTH B cepe
KOMITETEHIIUH;

- IOHUMAET
Ba)XHOCTb MTOMCKA

3¢ peKTHBHBIX
pelIeHui 3a/1a4 B
cthepe kommneTeHITUN
JUIS YCTICITHOCTH B
YKU3HHU U Oymytien
npodeccumu.

- 3HAeT OCHOBHBIE
METObI, CIOCOOBI 1
MIPUEMBI
JIEATEILHOCTH B
c(epe komMmeTeHITUY;
- YMEET HaXO/IUTh
pEIIeHUsT OCHOBHBIX
3amad 0a30BOro
YPOBHS CJIIO)KHOCTH B
chepe kommeTeHITUN
MIPU HATHYUH
3aJaHHBIX THUIIOBBIX
YCIIOBUI;

- IOHNUMAET
HE0OXOIUMOCTh
MOUCKA PEIICHUI
OCHOBHBIX 33134 B
chepe komneTeHITUN
Ui cBOel Oymytei
npodecCuoHATBHOM
IeITEIbHOCTH.

*Menee 60 06ayUTOB — KOMIIETEHITINS HE CPOPMUpOBaHA

3.2.2. OuleHO4HOE CPencTBO 5.2.2 - MPOCSKTHBIC 3a/TaHMS.
Kputepun orieHuBaHus IO OIICHOYHOMY CPENICTBY 5.2.2 — IPOSKTHOE 33JIaHNe

Kpurepun orieHuBaHus

KonnuectBo
OaymoB (BKJIAJ B
pPEUTHHT)




O00CHOBaHHOCTD IIEJTH U 33]1a4 TIPOEKTa 2
[TpaBUABHOCTH MPEACTABICHHOTO MPEIMETHOTO COACPIKAHUS 2
Onwucanue MPaKTHUECKON peain3aluu pe3yibTaToB MPOeKTa 2
OpHUrHHAIBHOCTH MPOCKTA 2
[Ipe3enrarus pe3yyibTaToB MPOEKTa 2

MaxkcumanbHbBIN 02T 10

3.2.3. Ouenounoe cpeactro 5.2.3.— KonrponbsHas padora.

Kputepun oueHuBanus Mo OLEHOYHOMY CpelicTBY 9.2.3. — KoHTpoabpHas paboTa.

Kpurepun onennBanus

KonunuectBo
OanoB (BKJIAT B

pEeUTHHT)

BepHo 1 10cTatoyHO MOJTHO 000CHOBAHHBI PELICHUSI BCEX 3a/1a4 6a30BOr0 5
YPOBHSI CIIOXKHOCTH
BepHo u nocrarouno mosiHo 000CHOBAaHHBI PEIIEHUS BCEX 3a71ad 6a30BOTO 5
Y CPETHETO YPOBHS CIOKHOCTH
BepHo 1 1ocTatoyHo moJgHO 000CHOBaHHBI PELISHHsI BCEX 3a1a4 0a30BOro, 5
CpEeIHETO ¥ BEICOKOTO YPOBHS CIOKHOCTH

MakcumanbHBIN 0ast 15

4. ®oHJ OLIEHOYHBIX CPEICTB ISl TEKYIIEero KOHTPOJISA yCIIeBAeMOCTH
4.1. ®oH/IbI OLIEHOYHBIX CPEACTB BKIFOYAIOT: MIPOBEPKY JoMamHux padot Nel-10.
4.1.1. Kputepuu OLIEHMBAaHHUSI IO OILEHOYHOMY cpeAcTBy 9.1.1 - JlomamHsas

Da60Ta: IIPAaKTUKVYM 110 PCIICHUIO 3a1a4

Kputepuu onennBanust KonunuectBo
OayoB (BKJIA B
PEUTHHT)

BepHo u 1octatoyHo mosHo 060CHOBaHHBI pellieHHs BceX 3a7a4 0a30BOro 3
YPOBHS CJIOKHOCTHU
BepHo u 1ocTatoyHo mosHO 000CHOBAHHBI PEUICHUS BCeX 3a/1a4 6a30BOr0 1
U CPEIHET0 YPOBHS CIOKHOCTH
BepHo 1 1ocTatoyHo mosHO 060CHOBaHHBI PEISHHsI BCEX 3a1a4 0a30BOr0, 1
CPEIHETO W BHICOKOTO YPOBHS CIIOKHOCTH

MakcuMaltbHbIN Oast 5

4.1.2. Kputepuu OICHHBAHHS 10 OICHOYHOMY cpeactBy 5.1.2 - OmnopHslid

KOHCHEKT OCHOBHBIX MOHITHUHI

Kputepun orieHuBaHUS KonnuectBo
OayoB (BKIA B
pEUTHHT)
[TomHOTA MPENCTABICHHBIX TTOHSATHI 2
OpUTHHATIBHOCTH MOCTPOCHHMSI CBA3EH MEKITY ONPEACISICMBIMU TTOHSITUSI MU 2
Odopmnenne paboTsl 1
MaxkcuManbHbIH 0aiI 5




5. OneHo4HbIe cpeACTBA (KOHTPOJIbHO-U3MepPHUTeIbHbIe MaTepPHAJIbI)

5.1.  OueHo4HbIe cpeacTBa AJIsl TEKYLIEr0 KOHTPOJIS yCIIeBAeMOCTH

5.1.1. lomamnsis padoTa: NPAKTUKYM 0 PelIEHUIO 3214

HazBaumue Ilesn u conep:kanue Pesyabrarsl
pa3nesioB J1aboparopHoil padoThbl J1a0opaTopHoil padoThI
U TeM
Homawmnss paboma Ne 1-3
Kombunamopuxa Ileab: HayuuTHCS peliaTh Pemenue 3agau: Pynkun,
3a/1a4u U3 paszgena A.H. Coopnuk 3a1a4 no
KOMOMHATOPHKA. JUCKPETHOW MaTeMarHKe.
Conep:xaHue: YMCIOBBIE YacTts 1. PexyppeHTHBIE
NOCJIEI0BATEIBbHOCTH; COOTHOIIIEHUS,
PEKYPPEHTHBIE COOTHOIIEHUS; | CYMMHUPOBAHHUE,
3a/1a4u, IPUBOIMMBIE K ACUMIITOTHYECKAS
PEKYPPEHTHBIM anmnpoKcUManus. —
COOTHOILIEHUAM; JINHENHBIE Kpacnosipck: PO KI'TIY,
pekyppeHTHbie cooTHomeHus; | 2008.
KOHEYHBIE CYMMBI U
PEKYPPEHTHBIE COOTHOILIEHUS.
HHomawmnss paboma Ne 4-8
Teopus epagos Lean: HayunThCs pemarh 3a1a4n | Pemenue 3anay:

Ha sI3BIKE TEOpUHU rpadoB.
Conepxxanue: nonstue rpada;
CTEeTeHb BEPIIUHBI Tpada; BUIbI
rpadoB; onepaiuy Haj rpadamu;
uzomMop(hu3m u romeoMoppuzM
rpadoB; MapuIpyThl B rpade;
aJTOPUTM TMOUCKA MapIIPyTOB B
rpade; CBI3HOCTD B rpade;
JIEPEBHS; MUHUMAIIEHOE
octoBHOE aepeBo (MOJ);
anroputMmbl noucka MOJI;
SIIEPOBBI ¥ TAMUIBTOHOBBI
rpadsl; yKiraaka rpada;
TUTaHApHBIE Tpadbl; TPaBUIIbHAS
packpacka BepIiH rpada;
TUTOTE3a YETHIPEX KPACOK.

Pynkuit, A.H. CoopHuk
3a71a4 10 JTUCKPETHOM
Maremaruke. Yactp 2.
Teopus rpados. —
Kpacnospck: PM1O
KTITY, 2006.




5.1.2. OnopHbIii KOHCTIEKT OCHOBHBIX MOHATHI
llocmanosexka 3aoanusa. Jns kaxporo pasaena «KomOunatopuka», «Teopus
rpadoB» COCTaBUTh ONMOPHBIA KOHCIIEKT, B KOTOPOM HarIsIAHO OyleT 3aKOJUPOBAHO
OCHOBHOE COfIepaHue yueOHOro Marepuania.
Dopma npedcmasnenuss pe3yibmamos GblNOIHeHUs 3a0aHus; MAKET OIOPHOIO

KOHCIICKTa U €TI0 IIPC3CHTALUA.

5.2. OueHo4HbIe cpeaACcTBa AJIsl NPOMEKYTOYHOM aTTecTalMU
5.2.1. TunoBbie BONPOCHI K 3a4eTy M0 TUCHUIIHHE

«/ImckperHasi MaTeMaruKa»

1. PekyppeHTHBIE COOTHONICHHUS. 3ajaud, TPUBOJAMMBIC K PEKYPPCHTHBIM
COOTHOIIIEHUSIM. Bo3BpaTHBIE TIOCIICOBATCILHOCTH B  IIKOJIBHOM Kypce
MaTeMaTHKH.

2. Pemenue nMHENMHBIX pPEKYPPEHTHBIX COOTHOIIEHHWH BTOPOTrO TMOpSAKa C
NOCTOSTHHBIMU KO3 purmentamu. [Ipumepsr.

3. Pemenune nMHENHBIX peKypPEHTHBIX COOTHOIIEHUH k-T0o nopsiaka. [Ipumepsr.

4. Cymmbl, GOpMBbI 3allCH CyMM, 3aKOHBI TpeoOpa3zoBaHus cymMMm. CyMMBI H
pEKyppeHTHBIE cooTHOIIEHUS. [Ipumepsr.

5. I'padwl, oprpadsl, nceBaorpadsi, mynbTurpadsl. OCHOBHBIE I€MEHTHI rpada u
€ro BHyTpeHHss cTpyKTypa. [Ipumepsl. I'padsl B IIKOJIBHOM Kypce MaTeMaTUKH.

6. Crenmenn BepmuH rpadoB. Teopema o cymMMe cTemeHel BepiiuH Trpada.
ITonycrennenn BepmuH oprpada. Teopema o cymMMe NONYCTEIICHEW BEpIIUH
oprpada. [Ipumepsr.

7. Marpuunoe 3amanue rpadoB. MaTpuibl CMEKHOCTH W WHIUICHTHOCTH.
[Ipumepsi.

8. Omepanuu ©Ham Ttpadamu. Iloarpadsr. [Ipumepst.U3omopdusm rpados.
[Ipumepsi.

9. Mapmipytel u niytd B rpadax u oprpadax. llemm, mukiel, mpocTeie LENd |

MPOCTHIC LIUKJIIBL. T€OpEMBI O MPOCTHIX LEMIX U [UKIaX. [Ipumepsr.



10.Cas3nocTh B rpadax. KomnoneHTs! cBsizHocTu rpada. Teopema o 10NOJHEHUN
rpada. CBs3b unciia pédep, BEPIINH U KOMIIOHEHT CBSI3HOCTH.

11.Tlouck MapuipyToB B rpadax. AJTOPUTMBI IOUCKA B LIUPUHY U B IIIyOUHY.

12.Harpy>xennsie rpadsbl. [Tonck MUHMMaIbHBIX MapIIPyTOB B Tpadax.

13.JdepeBbs. CBoiicTBa JepeBbeB. XapakTepusalmoHHass Teopema. (OCTOBHOE
nepeBo. [lonck MUHUMAJIBHOTO OCTOBHOT'O JIepeBa B HArpyKEHHBIX Ipadax.

14.DiinepoBsl Tpadbl u 1ukiabl. Kpurtepuit siinepoBoctu rpada. Anroputm
BbIJIEJICHUS diepoBa ukia B rpade. [Ipumepsl.

15.'amunbTOHOBBI Tpadbl W LUKIBL. JlocTarouHble YCIIOBUS CYLIECTBOBaHUS
raMWIBTOHOBBIX IUKJIOB. MeTonbl BbIJEICHHUS TaMUJIBTOHOBBIX IIUKIOB B
rpade. IIpumepsi.

16. Isynonbubie Tpadsl. Teopema Kénura. Criocob pacrno3HaBaHus IBYAOJIbHOCTH
rpada. IIpumepsi.

17.11nockue u nnaHapuele rpadbl. [panu miockoro rpada. [pumeps! ykmaaku
rpadoB. Dopmyia Ditnepa.

18.Cnencreue u3 Qopmynsr Oiinepa. Henmanapuocte rpadgos K3.3 u KS.
Kpurepuii mmanapuoctu rpada.

19.1lpaBunbHas packpacka BepHIMH rpada. XpomMaruyeckoe YuciIo. AJTOpUTM
MIOCJIEI0BATEIIbHOM pacKpacku. [Iprumepsl.

20.Packpacka maHapHbIx rpadoB. ['unoresa o 4eThIpéX Kpackax. Teopema o MATH

Kpackax.
5.2.2. IIpoeKkTHBIE 3aIaHUA MO TUCIHUIUINHE «/IUCKpeTHAsI MaTeMaTHKA

Bba3osblii pazgea 1. KomOunaropuka

3ananmue 1.1.

Pa3zpaboraiite 115 MIKOTHHUKOB KOMIUIEKC HCTOPUYECKHX IKCKYPCOB O
CTAHOBJICHUU M Pa3BUTHUU TAKUX BaXKHBIX Pa3JIENIOB JTUCKPETHOM MaTEeMaTHUKH Kak
KOMOMHATOpUKa, Kpunrorpadusi, Teopusi 4yucesl, PEeKyppeHTHbIE COOTHOUIEHUS,
CyMMBI, rpadbl U Ap.

IIpumepnwiii nian dKCKypca 6 uCmopuro HayKu



— CBEJIEHHMS O 3apOKJICHUU HAYKU;

— npuMepbl TPOOIEMHBIX, CTAPUHHBIX 3a/1a4, JABIIUX TOIYOK K Pa3BUTHUIO
HayKU;

— XPOHOJIOTHSI OCHOBHBIX NIEPEJIOMHBIX 3TAIOB Pa3BUTHUS HAYKH;

— Ouorpaduueckue CBEACHHS, OCBEIAIOIINE CyIbObl HAYYHBIX HUAEH H
CyZbObI KX TBOPILIOB;

— CBEJIEHHMS O COBPEMEHHBIX TEHICHIIUSX Pa3BUTUSI HAYKU;

— Oubnuorpaduyeckuii CNHCOK JUTEpaTypbl I JKeJlawimux Oosee
NOJPOOHO MO3HAKOMUTHCS C UCTOPUEH PA3BUTUS HAYKHU;

— KPOCCBOPJ WJIM BUKTOPHHA MO UCTOPUUYECKOMY IKCKYPCY.

Dopma npedcmasienus pe3ynvmamos 8biNoNHeHUs 3a0anus 1. 1: pe3eHTaus

HUCTOPUYECKUX IKCKYPCOB.

3ananme 1.2.
Pa3zpaboraiite u co3maiiTe MOMYISApHBIA O3HAKOMHUTENIBHO-0030pHBIN Web-
CaliT O CIIEHHUAJIBHBIX YUCIIAX JJIS1 IIKOJIbHUKOB.
lpumepnwuii nnan Web-catima

e Yro Takoe unucio? Mctopudecknii 5KCKYpC O BOBHUKHOBEHUU YHUCE.

e Uucna dubonayun. buorpaduueckue crenenus o dubonayun. 3amgada o
KpOJIMKax. 3amedarelibHble CcBoicTBa uymcen ®ubonauyun. Ywcna
dubonauum u 30motoe ceuenue B [Ipupone, Hayke, Hckycctse.

e [apMOHMYECKHE YHMCIA — UCTOPHUS UX MOSBICHHS U OCHOBHBIE CBOMCTBA.
Kaprounsiii pokyc. 3amaqa o yepBske Ha pe3uHKe. My3bIKa U Yuca.

e Upcna CrupnuHra MepBOrO W BTOPOrO poaa — CBEACHHS 00 uX
BO3HUKHOBEHUU U MPUIIOKEHHUSIX.

e Yucna bepHyiun — HCTOPHS UX MOSBJICHUSI U OCHOBHBIE CBOMCTBA.

e QurypHsle yncia

e KomOunaropusle 3aaauu 1 yncia Karanana.

e (CoOBepIIEHHBIE, IPYKECTBEHHBIE, CYACTIIMBBIC U JIP. YUCIIA.

e Kpoccsopn, Tect, pedyc Wi BUKTOPUHA O CIIEIUaIbHBIX YUCTAX.



dDopma npedcmasienus pe3yibmamos evinonanenust 3aoanus 1.2: \Web-cait u

€ro Mpe3eHTAaIusI.

3apanmue 1.3.

Hanummre cratplo W JOKIAm UL €XKETrOAHOM HAYYHO-IIPAKTUYECKOU
KOH(EpPEHIIUH CTYICHTOB U MOJIOABIX y4eHBIX «Monoaexs u Hayka XXI Beka» Ha
OJIHY U3 CIEAYIOLUIUX TEM:

— IlIkonpHUKAM O MOHATUU PEKYPPEHTHOTO COOTHOLIEHHUS

— PexyppeHTHBIE COOTHOIIECHUS B (PU3UKE

HeomHopomHble peKyppEeHTHBIC COOTHOIIEHUS U METOJIbI HX PEIICHUS.
— PexyppeHTHBIC COOTHOIICHUS U TIPOU3BOISIINE (DYHKIIHH.
IlpumepHnwiii nnan HayuHou cmamou
1. Bseoenue. CBeneHuss 00 aKTyaJIbHOCTH TEMBbI CTaThbu. YeMmy MOCBSIIECHA
crarbs? Kakoit Borpoc 3aTparuBaercs B ctarbe? OCHOBHAS 11€JIb CTaThU U T.11.
2. OcHnosnast  uacmb. (OOOCHOBAaHHO  PACKpPBIBAIOTCS  TEOPETHUYECKUE U
MPaKTUYECKHE aCTIEKThI MPOOIEMATHKU CTaThu. [IpuMepsl.
3. 3aknouenue. OCHOBHBIC BBIBOJIBI, PE3YJAbTAThI, PEKOMEHAIIUU U T.II.
4. Bubnuoepaghuueckuii cnucox UCTIOIb3yeMOU JIUTEPATYPHI.
Dopma npedcmasiieHus pe3yibmamos 8blnoanerus 3a0anus 1.3: meyaTHbeIi U

BJIEKTPOHHBIN SK3EMIUISAP CTAThH, MOATOTOBJIECHHBIN JOKIIAJ C MPE3CHTAUECH.

3ananue 1.4.

CoznaiiTe HOMEp TMOMYJISPHOTO >KypHala [JIs IIKOJIHHUKOB, B pPaMKax
KOTOPOTO OYyIyT OCBEMIAThCS BOMPOCH Kpunrorpaduu. OCymecTBUTE €r0 BBIMYCK
Y TIPE3CHTAIINIO.

IIpumepnvle pybpuku scypHana
o W3 ucropun xoqupoBaHus
— CnocoOb1 mmppoBanuss B aHTuuHble BpemeHa. lludp «ckxurtamay.
[Tonubuanckwuii kBaapar. Kon Yezaps.

— B cpennue Beka. lIudpyronue Tadbauisl. Marudeckuid KBaapar.



— B XIX — nauane XXgB. llludparop Hxeddepcona. Jluneiika CeH-
Cupa. llIudp Bepnama.
o byksennsie konbl. A30yka Mop3e
o TenerpadHbie U TOYTOBBIE KOIBI
o KoaupoBaHue B MaIIMHHOHN TEXHUKE
o Paccrosaue n kog XeMmMuHra
o KoaupoBaHue ¢ MOMOIIEI0 MHOTOYJICHOB
o Urpsl u pa3BiiedeHUs U3 00JaCTH KOAUPOBAHUS U JEKOJUPOBAHUS

O KOI[BI 1 TaHONUCH B XYO0KCCTBCHHBIX q)HHBMaX " JINTCPpATypC.

basoBbiii pa3zaea 2. JieMeHTHI Teopun rpados

3ananmue 2.1.

CoznaiiTe HOMEp TMONYJISPHOTO JKypHalla IS IIKOJIBHHKOB, B paMKax
KOTOPOTO OYJIyT OCBEHIAThCS MOMYJISApHBIC 3aj1aun Teopuu rpadoB. OcyliecTBUTE
€ro BBIIMYCK U MPE3ECHTALIHIO.

IIpumepnvle pybpuku scypHana

o W3 ucropun BO3HUKHOBEHUS TeOpuu rpadon

o I'pads momoraror pemars 3a1a4u

o [lpunoxenus treopun rpadoB

o Kparko 006 0CHOBHBIX MOHATHUSAX T€OpUU TpadoB: rpad, SIeMEHTHI
rpada, BUIbI Tpada, CTeNeHb BEepIIUHbI Ipada, MapIIpyTsl B rpade,
CBSI3HOCTD U JIP.

o JlepeBbs. CoiicTBa nepeBbeB. OcToBOE AepeBO. JlepeBbs B
IPOrPaMMHUPOBAHUH.

o 3amaga o Tpex AOMax M Tpex Konoamax. MUKpOCXeMbI B
paanodIeKTpoHuke. Ykianaka rpada. @opmyna Ditnepa.

o 3amaga o kEHUTrcOeprckux Moctax. GUrypel HEMPEPHIBHOTO PUCOBAHUS.
[TpaBuna o6xona GUryp OJHUM POCUEPKOM.

o MHrpa V. I'amunpsrona «KpyrocsetHoe nyremecTBrue». 3aaadya

KOMMMBOAKEPA.



o JlaOupunThl. O0X0bI TAOMPUHTOB.

o Packpacka rpados. 3agaun, cBI3aHHBIE C pacKkpackoi rpada. ['unoresa
4yeThIpex Kpacok. CBOMCTBA MIAXMaTHOM JOCKHU.

o O cereBbix 3ana4ax. [lotoku B ceTsax. CeTeBoe MIIaHUPOBAHUE U

yIpaBJeHUE.

3aganmue 2.2.

CocraBbTe METOAMYECKYIO KOMUIKY «B mOMOIIb ydHTENnt0 MaTeMaTHKU» IO
pyOpuke «3aHUMAaTeNbHbIE 3a/1a4K M0 Teopuu rpadoBy», «[padsl B onuMMIMaaHBIX
3aJ1a4ax» C peLICHUAMH.

Dopma npedcmasnenuss pe3yibmamos GulnoAHeHus 3adanus 2.2: anbooM —

MCTOANYCCKAA KOIIUJIKA «B ITIOMOIIb YUYUTCIIIO MATCMATUKN» U €C IIPC3CHTAIIUA.

3ananmue 2.3.

B Teopum rpadoB wuMeeTcs I1eNbId apceHal alTOPUTMOB  TOHCKa
ONTUMAJIBHBIX MapuIpyToB B rpade, onpeneiaeHus: CBI3HOCTH Tpada, pacKpacku
rpada u apyrue.

[IpencraBnenne wMareMaTH4ecKMX OOBEKTOB B MpPOrpaMMax IO3BOJISET
YMEHBIIIUTh TPyA03aTpaThl Ha «HM300peTeHHe Benocurena» u dPheKTuBHO
MO3BOJIAET PEIIATh Psijl MPAKTHUECKUX 3a7a4 C TTIOMOIIbIO KOMITbIOTEPA.

OcymiecTBUTE MEPEBOI OCHOBHBIX AJITOPUTMOB TEOPUHU TpadOoB HA OAMH W3
S3BIKOB MPOrpaMMHpOBaHus. Hamumure mporpaMmy Ha JTr000M KOMITBIOTEPHOM
SI3BIKE JIJIS:

1. ompenenenus cBsizHOCTH Tpada;

2. HaxOXJIEHUS MapHIpyToB B rpade (OUCK B TIIyONHY, TOUCK B TUPHUHY);

3. BBIJICJICHHS diliepoBa U TaMHJIBTOHOBA ITUKJIA B rpade;

4. HaxXOXJCHHS 0OCTOBa MUHUMAJILHOTO Beca B rpade (anroputm Kpackana);

5. MpaBUIBHOWM pacKpacKu BepIIUH rpada.

Dopma npedcmasnenus pe3ynomamos 6biNOIHeHUs 3a0anus 2.3 TIPe3eHTalUs
pa3pabOTaHHBIX KOMITBIOTEPHBIX TMPOTPAMM C JEMOHCTpalmuei uX padoThl Ha

KOHKPCTHBIX 3aJa4ax.



3aganue 2.4.

Hanummre crarplo W JOKIAx JUIsL  €XKETrOAHOM HAyYHO-IIPAKTUYECKOU
KOH(EpPEHIIUH CTYEHTOB U MOJIOABIX yueHBIX «Momnonaexp u Hayka XXI Beka» Ha
OJIHY U3 CIIEIYIOIINX TEM:

— Onementsl Teopuu rpados B IIKM
— I'pynmsl u ux rpadsi
— O ceTeBBIX 3agaUax
— I'padbl noMoraroT pemiarb NpakKTUUECKUE 3a]1a4H
IlpumepHnwiii nnan HayuHou cmamou
1. Beedenue. CBeneHus 00 aKTyaJJbHOCTH TEMbI cTarbu. YeMy moOCBsIIeHA
crarbsi? Kakoil Bonpoc 3aTparuBaercs B ctarbe? OCHOBHAs 11€J1b CTaThU U T.11.
2. Ocnoenasi  uyacms. (OOOCHOBAaHHO  PACKPBIBAIOTCS  TEOPETUYECKHUE U
IPAKTUYECKUE aCMEeKThl MpobieMaTKu craThu. [Ipumepsl.
3. 3axnrouenue. OCHOBHBIE BBIBOBI, PE3YIbTAThI, PEKOMEHIAIMH U T.II.
4. Bubnuoepaghuueckuii cnucox UCTONb3yeMOU JIUTEPaTypPHI.
Dopma npeocmasnenus pe3yibmamos 6blNoIHeHUs: 3a0anus 2.4 e4aTHbd 1

BHGKTpOHHLIﬁ 9K3CMILLAP CTATbHU, HO,I[I’OTOBJIGHHBII;'I JOKJIazn C Hp€3GHTaHHCﬁ.

5.2.3. TunoBbie BAPMAHTHI KOHTPOJIBHBIX PA0OT MO TUCHUILJIMHE

«/Iuckpernass MaTeMaTHuKa)

KonTponbnas padora Ne 1

Bba3osblii pazgea 1. KomOunaropuka

BapuanTt 1
1. Halitu  pemieHue  pPEKyppeHTHOTO  COOTHOIIEHHUS  an+2=/an+1—06an,
YAOBIICTBOPSIONIEE HAYaIbHBIM YCIIOBHAM dg = 3, a1 = 8.
2n® +3n° +n

n n
2. Haiitn cymmy Y k® MeTOIOM MpUBEICHHS, SCITH Zkz = 5
k=1 k=1



Bapuanr 2
1. HaifTu  pemieHue  pEeKyppeHTHOTO  COOTHOIICHHUS  an+2=8an+1—16an,

YAOBIIETBOPSIIOIIEE HaYaIbHBIM yclIoBUsIM do = 0, a1 = 8.

n
2. Haiitu cymmy Z k® C IOMOIIBIO PEKYPPEHTHBIX COOTHOIICHUH.
k=1

KonTpoabnasi padora Ne 2

basosbiii pazaea 2. Teopusi rpagos
Bapmuanr 1

1. Cesasublii rpad, He coaepKaluil IUKIOB, HA3bIBACTCS:
a) rnceBaorpadom; 0) mynsTUrpadom;
B) JIECOM; ') IEpEBOM.

2. Cpenu nzobpakeHHBIX Ha puc. 1 rpadoB H30MOPGHBIMU SBIISIOTCS :

& QP

Puc. 1

G4

a) G1u Gy; 0) G1u Gg3; B) G1 u Gy; r)Gou Gy,

3. Marpuiia cmexxHoctu i rpada, n300pakeHHOTO Ha pUC. 2, UMEET BU/I;

Vs
Vi
Puc. 2
011 100 021 010
a) 111 ; 6) 000 ; B) 111 ; c) 101.

000 111 000 000



4. M3o0paxeHHbIl Ha puC. 3 rpad sBisieTcs:

a) SUJIEPOBBIM U TAMUJIBTOHOBBIM;

0) SHJIEPOBBIM, HO HE TAMIJIBTOHOBBIM;
Puc.3  B) raMHJIBTOHOBBIM, HO HE DHJICPOBBIM;

T') HE SHJICPOBBIM U HE TAMHJIBTOHOBBIM.

5. Nmeercs 100 TropoaoB, MEXIy HEKOTOPBIMH M3 HHUX IPOJIOXKECHBI JOPOTH C
JIBYXCTOPOHHHM JIBMDKCHHEM. M3BecTHO, 4TO W3 J1000ro Topoja MOXKHO
IIOMAacTh B JIFOOOW JIPYrol, MPUYEM 1O €IWHCTBEHHOMY MapuipyTy. CKOIBKO
UMEETCS 10por?

6. [IpocTbiM myTeM B rpade, n300pakeHHOM Ha puc. 4, sBISETCS:

a) 1-5-2-6-2-1-4; 0) 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.
1 2
8 7
5
8
4 3 10
Puc. 4 9

/. JlnuHa Kparyadlero MapuipyTa, COEIMHSIONEro BepmHMHbI 1 U 8§,
IPUBEICHHOTO Ha puc. 4 rpada, paBHa:

a)3; 6)4;8)5;1r)6.

8. Homyckaet nu rpad, n3o0pakeHHbBIN Ha prc.4, TUIOCKYIO YKIAAKY:
a) 1a; 0) HeT.

9. Ywmcrno rpaneit rpada mpuBeaeHHOTO HA pUC. 4 PaBHO:

a)8;0)9;8) 10; 1) 11.
10.SABnsercst mu rpad, n300pakeHHBIN HA PHC. 4, TBYAOIBHBIM:

a) 1a; 0) HeT.



11. XpomaTtudeckoe 4ucIio Jjisi IPUBEAEHHOrO Ha puc. 4 rpada paBHO:

a)2;06)3;8)4;1) 5.

Bapuanr 2

1. I'pad, comepxkamuii U OPUEHTUPOBAHHBIE M HE OPUEHTUPOBAHHBIE pedpa,

Ha3bIBAETCS:
a) nceBaorpadom; 0) MmynsTUrpadoMm;
B) oprpadom; ') CMEIIaHHBIM Tpadom.

2. Cpenu nzo0paxkeHHBIX Ha puc. 1 rpadoB U30MOpPHBIMU ABISAIOTCS:

G1 G2 Gs Ga
Puc. 1
a) Gy u Gy; 0) Giu Gg3; B) G1 u Gy; r)Gou Gy,
3. Marpuna cmexxHocTu 11s rpada, n300pa’keHHOTO Ha puc. 2, UMEeT BUI:
V2
V3
Vi
Puc. 2
021 100 021 020
a) 221 ; 6) 000 ; B) 211 ; c) 121.
110 111 110 101

4. W3o6paxeHHbIN Ha puc. 3 Tpad SABISCTCS:

a) SMJIEPOBBIM U TaMHUJIBTOHOBBIM;
0) 2IJIEPOBBIM, HO HE TAMHJIBTOHOBBIM;

Puc. 3




B) TaMUJIBTOHOBBIM, HO HE IJIEPOBBIM;
T') HE DUJIEPOBBIM U HE TAMUIBTOHOBBIM.

5. B copeBHOBaHMH TO KpPYroBOW CHCTEME C JBEHAANATHIO YYaCTHUKAMHU
IPOBEJM BCE BCTPEUYH. DTO O3HAUAET, YTO KaXkJas Mmapa UTPOKOB BCTPEUACTCS
MeXy co00l poBHO oMH pa3. CKOJIBKO BCTpPEY OBLIO CHITPAHO?

6. Ilpocteim 1uKIOM B rpade, n300pakeHHOM Ha puc. 4, SBISETCA:

a) 1-5-4-3-6-5-1; 0) 1-4-5-10-9-4-1;
B) 1-2-6-8-7-2-4-5-1; r) 1-5-10-9-4-6-2-1.
7. JlnmHa Kparuadmiero MapiipyTa, COSAMHSIOIIETO BepmuHbl 1 u 8§,
NpUBEJCHHOTO Ha puc. 4 rpada, paBHa:
a)3; 0)4;B)5;r)6.
8. Homyckaet i1 rpad, n300pa>keHHBIN Ha puc.4, MIOCKYIO YKIAJKY:
a) 1a; 0) HeT.
9. Ywucno rpaneii rpada npuBEIEHHOTO Ha PUC. 4 paBHO:
a) 10;6) 11;8) 12; 1) 13.
10. SBnsercs nu rpad, n300paskeHHbIN Ha puc. 4, TBYIOIbHBIM:
a) na; 0) HerT.
11. Xpomaruueckoe YMCIIO JJIsI IPUBEACHHOTO Ha puc. 4 rpada paBHO:
a)2;0)3;8)4;1) 5.

1 2 7

10

Puc. 4



JIMCT BHeCeHUs U3MEHEeHU

JlononHeHust U u3MeHeHus: B paboueld mporpamme aucuumuinabl Ha 2018/2019
y4€eOHBIH IO

B pabouyro nporpaMMy AUCIHUIUIMHBI BHOCATCS CIEAYIOIINE U3MEHEHUS:
I. Ha turyneroM smcte PIIJI m ®OC wu3MeHEHO Ha3BaHME BENOMCTBEHHOM

MPUHAAIEKHOCTH «MUHHUCTEPCTBO HAayKW M Bbicuiero obpazoBaHusi PD» Ha
OCHOBAaHUM MpHKa3za «0 BHeceHMH u3MeHeHuidl B cBeneHus o KITIY um. B.IL
ActadneBay ot 15.07.2018 Ne 457 (m).

2. Ha turynsaoMm sucte PIIJ] u ®OC uzmeneHo HazBanue kadeapsl pa3padoTunka
«Kadenpa marematuku M MeTOAMKM OOy4Y€HHsS MareMaTUKe» Ha OCHOBAHHH
pemienust Yuenoro cosera KITIY wum. B.II. AcradpbeBa «O peopranuzanuu
CTPYKTYPHBIX noapazaeneHuil yausepcurera» ot 01.06.2018

PabGouyass mporpamma miepecMOTpeHa U 0n00peHa Ha 3acefaHuu Kadeapbl
MaTeMaTUKA U METOJUKH OOyUCHHS MaTeMaTUKE
npotokod Ne 1 ot « 05 » cents6pst 2018 r.

3aBenyromuii Kadeapoit Q// 7ZJ¢L/£J JI.B. llIkepuna

Ono6peHo HayYHO-METOIUYECKIM COBETOM
NM®U KI'TTY um. B.I1. AcradpneBa
«12» centsa6ps 2018 r. IIpotokon Ne 1

[Ipencenarens , C.B. boptHOBCKMi1

Ve

UHCTUTYT
MATEMATUKY,

SUNKA U
UHOOPMATUKA




JIMCT BHeCeHUs U3MEHEeHU

JlononHeHuss U M3MEHEHHUs1 B paboueil mporpamme aucuuiuiabl Ha 2019/2020
y4€eOHBIH IO

B paGouyto nporpaMmy AUCIUIIIAHBI BHOCSTCS CIEAYIONIUE U3MEHEHUS :

1. Coucox nurtepaTypbl OOHOBJIEH YYE€OHBIMHM U Y4EOHO-METOJMYECKUMHU
U3JIaHUSIMU, DJIEKTPOHHBIMU  00pa30BaTEbHBIMU  pecypcaMu; OOHOBIICH
nepeyeHb COBPEMEHHBIX  MPOodecCHOHATBHBIX 6a3 JTAHHBIX u
UH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM.

Pa6ouas nporpaMma nnepeCMOTpCHa U 01106peHa Ha 3aCCJaHuH Ka(pellpbl
MaTeMaTnukKu U MCTOOAUKH 06yquI/151 MAaTCMAaTHUKC

npotokod Ne 7 ot «08» mas 2019 r.

3aBeayromuit kadenpoit Q// 7//%’9 JL.B. IlIkepuna
Onob6peno HMCC(H) i
MATEMATUKY,
OUINKA U
MHCTUTYTa MaTeMaTuku, GU3NKU U HHPOPMATHKU oty

nporokoJt Ne 8, 16 mast 2019 1.

[Ipencenarens % C.B. boptHOBCKUI



4. Y4eOHbIe pecypchl
4.1. Kapra JiuTepaTypHOro ooecrnevyeHusi TUCUMILTHHbBI
«AUCKPETHASA MATEMATHUKA »
Hanpasnenue noarorosku 44.03.01 Ilenarornueckoe odbpazoBaHue,
HaIpaBJICHHOCTH (TIpoIIb) 0Opa3oBaTeIbHON IporpaMMbl MaTemarnka
(ounast popma oOyueHHs)

Mecrto xpanenus/ Koa-Bo
HaumenoBanue 3J1eKTPOHHBIN ajgpec IK3EeMILISIPOB/
TOYeK JI0CTyna

Oobsi3aTesibHas IUTEpaTypa

Keiis, M. A. JluckpeTrHas maTemaTuka [ DIEeKTpOHHBIN pecypc]: yuebHOe OBC KI'TIY um. B. I1. Acradnena NunuBuyanbHbINA
nocooue / M. A. Keii; Kpacuosip. roc. men. yu-T uM. B. I1. ActadbeBa. — HEOTpaHUYEHHBII
Kpacnosipck, 2016. — 89 c. — Pexxum gocryna : JTOCTYT
http://elib.kspu.ru/document/22996

Cynomaros, C.B. Jluckpernas matemartuka : yaeonuk / C.B. Cymomnnaros, ObC «YHuBepcuteTckas NunuBuyanbHbIN
E.B. OBunnaHEKOBA. - 4-¢ u31. - HoBocubupck : HI'TY, 2012. - 278 c. - OMOIMOTEKa OHJIANHY HEOTpaHUYCHHBIN
(Vaebnuku HI'TY). - ISBN 978-5-7782-1815-4 ; To xe [DneKTpOHHBIN JOCTYI
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=135675

Penpkun, H.I1. JIuckpernas matemaTtuka : yueOnuk / H.I1. Peapkun. - ObC «YHuBepcuTeTCKast NunuBuyanbHbIN
Mockaa: ®uzmatiut, 2009. - 263 c. - ISBN 978-5-9221-1093-8 ; To xe OMOINOTEKA OHIANHY HEOTpaHUYCHHBII
[DnexTpoHHbIi pecypc]. - JOCTYII

URL: http://biblioclub.ru/index.php?page=book&id=75709

JonoaHuTebHAs IUTEpaTypa

Pynxuit A.H. COopHuUK 33124 O AUCKpETHOM MaTtemaTHke. YacTs 1. Hayunas 6ubnuortexa KI'TIY um. 78
PekyppeHTHBIE COOTHOIIIEHUS, CyYMMUPOBaHHUE, aCUMIITOTUYECKAsI B.I1. AcradbeBa

annpokcumanus: YuyeOHo-meroanueckoe nocodue. — Kpacuospek: PO
KTTIY, 2008. - 70 c.

Pynxuit A.H. CoopHuk 3a1a4 o nuckpetHoit matemaruke. Yacts 2. Teopus | Hayunas 6ubnmorexa KI'TIY um. 88
rpadoB.: YuebHO-meToandeckoe nocobue. — Kpacnospck: PUO KITIY, B.I1. AcradbeBa

2006 — 100 c.

bepexnoii, B.B. /luckpernast Matematuka: yaebHoe ocodue (Kypc JIeKIuii) ObC «YHuBepcurerckas WNHauBunyanbHbIN
: yuebHoe nocobue / B.B. bepexnoii, A.B. Illanourankos ; MUHHCTEPCTBO 6ubinoTeKa OHJIANH HEOT'PaHUYEHHBIN

oOpa3zoBanus 1 Hayku PO, DenepanabHoe rocy1apcTBEHHOE aBTOHOMHOE JOCTYI



http://elib.kspu.ru/document/22996
http://biblioclub.ru/index.php?page=book&id=75709

(IOMKHOCTB CTPYKTYPHOT'O TIOAPA3ICTICHHS)

(moammcp) (®amumus U.0.)

o0pa3oBaTesibHOE YUpEeKIeHHE BhIcIIero oopasoBanus «CeBepo-
KaBkasckwuii penepanbubiii yauepcure». - CraBpomnois : CKOY, 2016. -
199 c. : un. - bubmuorp. B kH. ; To ke [ DneKTpoHHBIHA pecypce]. -
URL.: http://biblioclub.ru/index.php?page=book&id=466802
Y4eOHO-MeTOAHYEeCKOe o0ecneyeHue ISl CAMOCTOSITeIbHOI padoThl
7. OCHOBBI [JTUCKPETHOM MaTeMaTHKU: MeToAuueckue pexkoMeHgauuu it | Hayunas oubnuorexa KI'TIY um. 84
CTyIEHTOB, oOyJaromuxcst 1o crnenuanbHoctd 540200  "Owusuxo- B.II. ActadneBa
MareMaTudyeckoe oOpa3oBaHue' HampaBJICHHUS TOJTOTOBKUA OakajaBpOB
[Tekct] : MmeToanueckue pekoMenaanuu / coct. A. H. Pynkuii. - KpacuHosipck
: KI'TTY um. B. I1. Acradnena, 2009. - 48 c.
8. Emenuues B.A., MensaukoB O.U., CapBanos B.U., Termkesuu P.U. Hayunas 6ubnuorexa KI'TIY um. 8
Jlexuu no Teopuu rpagos. — M.: Hayka, 1990. —384 c. B.I1. ActadneBa
9. Kaasuk, 10.A. Maremarunueckuii cioBapb / FO.A. Kaasuk. - Mockea : ®usmaTiur, OBC «YHuBepcurerckas NunuBuyanbHbINA
2007. - 336 c. - ISBN 978-5-9221-0847-8 ; To xe [DnekTponusiii pecype]. - URL: OMOIUOTEKA OHIANHY) HEOTpaHHYCHHBIN
http://biblioclub.ru/index.php?page=book&id=68438. JOCTYI
NudopmannoHHbie cipaBoYHble CHCTEMbI U NPo(eccHOHAIbHbIE 0a3bl JaHHBIX
10. | Hayunas 6ubmmorexa KI'TIY um. B.I1. AcradneBa http://library.kspu.ru/jirbis2/ JIOKaJbHast CETh By3a
11. | MexBy30BCKas 3eKTpoHHas oubnmoreka (MOB) https://icdlib.nspu.ru/ WuauBuayansHbIid
HEOrpaHWYCHHBIN
JOCTYTI
12. | Elibrary.ru [D7eKTpoHHBIH pecypc]: aieKTpoHHas OHOIMOTEUHAS CHCTEMA http://elibrary.ru WHauBuyanbHbIH
HEOrpaHWYCHHBIN
JOCTYT
13. | MexBy30BCKas 3jeKTpoHHas oubanoreka (MOB) https://icdlib.nspu.ru WuuBuyansHbIid
HEOrpaHWYCHHBIN
JOCTYII
CornacoBaHo:
N
['naBHBIM OUGIMOTEKAPD /  ar— ®optoBa A.A.



http://biblioclub.ru/index.php?page=book&id=466802
http://library.kspu.ru/jirbis2/
https://icdlib.nspu.ru/
http://elibrary.ru/
https://icdlib.nspu.ru/

Kapra marepuajbHO-TeXHUYECKOH 0a3bl TUCHUIINHbBI
«J/InckperHasi MaTeMaTuKa»
Hanpasnenne noarorosku 44.03.01 [legarornueckoe oOpa3zoBaHue,

HaIpaBJIeHHOCTH (Mpoduiib) 00pa3oBaTesIbHOM MporpaMMbl Maremarrka

Aynuropus Oo6opynoBanue

AJI1 TPpOBECACHUA JICKIHMOHHBIX 3aHITUMN

r. Kpachnosipck, [Ipoekrop-11T, MHTEpaKTUBHAS 1OCKA -1 1T, KOMIIBIOTED
yn. [lepencona, a.7, |— 1 wr., yueOHas gjocka-lmrt, yaeOHbIX MeCT — 301IT.
ayn. 1-10 I1O: Windows, Office Standart, Kaspersky Endpoint
Security.

JUTSL TIPOBEICHUS TIPAKTUUECKUX 3aHATHH (J1TabopaTOpHBIX padoT)

. KpacHosipck, [Tpoekrop-111T, MHTEpaKTUBHAS TOCKA -1 T, KOMITBIOTED
yn. [lepencona, 1.7, |— 1 mr., yueOHast gjocka-1mrt, yaeOHbIX MecT — 30mIT.
ayn. 1-10 I1O: Windows, Office Standart, Kaspersky Endpoint
Security.

JJIA CaMOCTOSITEIbHOU pa6OTLI

r. KpacHospck, Komneroreps-10mT, MapKepHas nocka- 1 mT.
yn. [lepencona, 1.7, | OnekrponHas oubnuoreka JlunkuHa-1lmr.
ayn. 1-11. Yueono- | I[1O: Windows, Office Standart, Kaspersky Endpoint
UCCIIeIoBaTeNIbCKass | Security.
naboparopust «Teopus
Y METOJIMKa OOy4EeHUS

MAaTCMaTHuKE>»







