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PabGouyas mporpamma nucuumiiuHbel «M30paHHble BOMNPOCH JUCKPETHOM MaTreMaTHUKU»
COCTaBJICHA: KaHAUIATOM IIEJarornYecKux Hayk, noueHtom M.A. Keiis

Pabouast mporpaMma AUCHUIUIMHBI OOCYKJI€Ha Ha 3acelaHuu KadeApbl MareMaTuku |
METOJIMKH O0YUYEHUSI MaTeMaTUKE

«08» mas 2019, npotokon Ne 7

3aBenyromuil kageapoi Ty, JL.B. llkepuna
) 7% P

On06peHo HayYHO-METOAUYECKUM COBETOM
MHCTUTYT
NMO®U KI'TIY um. B.II. Acradsepa MATEMATIRIL

OUBUKA U

UHOOPMATUKA

"16" mas 2019, npotokon Ne 8

[Ipencenarens \;g\ C.B. bopTHOBCKUI

PabGouass mporpamma aucuuriuinHbl «M30paHHBIE BOMPOCHI AUCKPETHOW MaTEeMaTHUKH»
aKTyaJIM3UpPOBaHA KaHIUJATOM TEIarorm4ecKuX HaykK, JOIEHTOM Kadeapbl MaTeMaTHuKUd U
MeTOIMKHU oOyueHus: MateMatuke KeiiB M.A.

Pabouast mporpamMma TUCHUIUTMHBI 00CYXKJeHA Ha 3acelaHuu Kadeapbl MaTeMaTH4eCKOTO
aHaJiM3a ¥ METOJIUKN 0O0y4YCHHUSI MaTeMaTHKE B By3¢€
13 mas 2020r., npotokon Ne §
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3aBeayromnuii kadeapoi JI.B. llkepuna

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

[Ipencenarens

Bopthosckuii C. B. \g‘



Paboyass mporpamma nucuuiiuHbel «M30paHHbIE BOMPOCH JUCKPETHON MaTreMaTHUKH»
aKTyaJIM3UpPOBAHA KaHIUAATOM NEAArornyecKux Hayk, JTOLUEHTOM Kadeapbl MaTeMaTuKu U
MeTonuku o0yueHust MareMaruke Kelis M.A.

Pabouast mporpaMma JUCHUIUIMHBI OOCYXXJI€Ha Ha 3acelaHuu Kadeapbl MaTeMaTUKU 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



JIMCT BHeCeHUs U3MEHEeHU M

JlonomHeHUsI 1 U3BMEHEHUS B pabouyIo MpOrpaMmMy AUCITUTIIUHBI
Ha 2020/2021 yueOHbI# TOA

B nporpammy BHOCSITCS CleAyIOLIUE U3MEHEHMUS:

1. OOHOBNEHBI TUTYIbHBIE JUCTBI paboyell mnporpammbl, (oHaa
OIICHOYHBIX  CPEICTB B CBSI3M C  H3MEHEHHUEM  BEJOMCTBEHHOM
OpUHAIEKHOCTH — MuHUCTEpCTBY npocelienust Poccuiickoit @enepanuu.

2. OGHoByeHa u cornacoBaHa ¢ Hayunoit 6ubnuorexoit KI'TIY um. B.II.
ActadreBa «Kapra nutepaTypHOro obOecreueHusi (BKJIIOUasi IJICKTPOHHBIC
pecypchl)», Ccoaepkailias OCHOBHYIO U JIONOJHUTENBHYIO JIMUTEpaTypy,
COBpeMEHHbIe TpodeccuoHanbHble 0a3bl JaHHBIX W HUH(POPMAIIMOHHBIC
CIIPABOYHbBIE CUCTEMBI.

3. O6noBnena «Kapra MarepuaibHO-TEXHUUYECKON 0a3bl TUCIUTUTMHBDY,
BKJIFOUAIOIIAsl ayAUTOPUM JJIsi TIPOBEJCHUS 3aHSATUN JICKIIMOHHOTO THIIA,
3aHSATUNA CEMHUHAPCKOTO THUIIA, KypCOBOTO MPOCKTUPOBAHUS (BBIMOTHEHUS
KypPCOBBIX pa0Oo0T), TPYNIIOBBIX U UHAUBUYATbHBIX KOHCYJIBTAIMMI, TEKYIIETO
KOHTPOJISL YCIIEBAEMOCTH U TMPOMEKYTOYHOM aTTecTalu, MOMEIICHUS s
camocTtosTeapHON padoThl obydaronuxcs B KI'TIY um. B.I1. Acradwera) u
KOMITJIEKC JIMIIEH3MOHHOTO M CBOOOAHO PacHpOCTPAHIEMOTO MPOTrPaMMHOTO
oOecrieyeHusl.

[Iporpamma nepecMoTpeHa U 0100peHa Ha 3aceaHuy Kadeapbl MaTeMaTHKA
¥ METOAMKHU 00y4eHHUs MaTeMaTHKe
13 mas 2020r., npotokon Ne §

BHecenHble U3MEHEHUsI YTBEPXKAALO:

3aBenyromuit kadenpoit
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HIxepuna JIronmuna BacunbesHa 18

Onob6peno HMC NM®U
20 mas 2020 ., mpoTokon Neg

[Ipencenarens

boprHoBckuit Cepreli Buransesuu \ﬁ"



JIuCT BHeCeHUs U3MEHEeHU

JlonomHeHusI 1 U3BMEHEHUS B padouylo MporpaMMy AUCIUTLITAHBI
Ha 2021/2022 yueOHbIH TOA

B nporpammy BHOCSITCS CleAyIOLIUE U3MEHEHMUS:

1. OOHOBNEHBI THUTYJbHBIE JUCTHI paboyeil mporpamMmbl U (OHAA OLIEHOYHBIX
CPEICTB.

2. O6HoBneHa u coracoBaHa ¢ Hayunoit OubGnumorexoit KITIY wum. B.IL
AcrtadreBa «Kapra nuteparypHoro obOecrneueHusi (BKIIOUas 5SJIEKTPOHHBIC
pecypchl)», coiepkalias OCHOBHYIO M JIOTOJHHUTENIbHYIO JIUTEPaTypYy,
COBpeMEHHbIe TpodeccuoHanbHble 0a3bl JIaHHBIX W WH(GOPMAIMOHHBIE
CIIPABOYHbBIE CUCTEMBI.

[Iporpamma mepecmoTpeHa u ogoOpeHa Ha 3acenaHud Kadeapbl MaTeMaTuKu U
METOJIUKU OOYYECHHSI MaTeMaTHKe
12 mas 2021r., mpotokon Ne 8

BHecenHble UI3MEHEHUS YTBEPKAALO:
3aBenyromuit kadenpoit

[IIxepuna Jlronmuna BacunbeBHa R i

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

[Ipencenarens

boprroBckuit Cepreli Buransesuy \g‘



1. HOACHUTEJIbHASA 3AIINCKA

1.1. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl
[Iporpamma nucuumniauHsl «/30paHHble BONPOCH AUCKPETHOM MaTeMaTHKU»
pa3paboTaHa B COOTBETCTBHU CO CIAEAYIOLIUMU JOKYMEHTAMM:

- (QenepanbHbIM TOCYIAPCTBEHHBIM 00pa30BaTeNIbHBIM  CTAHIAPTOM
BBICIIEr0 00pa3oBaHMs MO HampasieHuto noArotoBku 44.03.05 Ilemarornueckoe
oOpa3zoBanue (¢ JByMs NpOoQUISIMU TMOATOTOBKH), YTBEPKIECHHBIM MMPUKA30M
MunucrepctBa obpazoBaHust U Hayku Poccuiickoit ®enepanuu ot 09 despans
2016 r. N 91;

-  @enepanbHbiM 3ak0HOM «0O0 oOpazoBanuu B P®» or 29.12.2012
Ne273-D3;

- npodeccuoHaidbHbiM  cTaHgaproM «llemaror (mpodeccuoHanbHas
JEeSTENbHOCTh B c(epe TOIIKOJIBHOTO, HauyaJbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpenHero ooOmiero oOpa3oBaHusl) (BOCHHUTATENb, YUYUTENb)», YTBEPKIECHHBIM
nmpukazoM MUHHCTEpCTBA Tpyna U colranbHon 3amuThl PO ot 18 okTsabps 2013 1.
No544n;

- HOPMAaTUBHO-TIPAaBOBBIMHU JTOKYMEHTaMH, pernaMeHTUPYIOUUMHU
oOpazoBarenbhbiii poriece B KI'TIY um. B.I1. Acradnesa.

Jucnurinaa «M30paHHbIe BOMPOCH TUCKPETHON MaTeMaTHUKHW» BXOIUT B
COCTaB JIUCLUILIMH 1O BHIOOPY BapUaTUBHOW YacTU 00pa30oBaTEeNbHON MPOTrpaMMBI
no HampapieHuto noaroroBku 44.03.05 Ilemarormdeckoe oOpazoBaHue (C ABYMS
npouIsMH  TOATOTOBKH), HAIMpaBICHHOCTh (mMpoduias) oOpa3oBaTeNbHOU

nporpaMmbl MaremaTrka u nHGOpMaTHKA.

1.2. O61mas TPy10eMKOCTb TMCUMILTUHBI

OO6mmas TpyaI0eMKOCTb TUCIMIUTMHBI COCTaBIIsAeT 3 3a4eTHbhIC eaquHuIbl, 108
gacoB o0miero oobema Bpemenu, u3 Hux: 40 4. Ha aynutopHyto pabory; 32 4. Ha
CaMOCTOSITEIbHYIO paldoTy oOydaromuxcsa; 36 4. Ha dk3aMmeH. JlucuuriuivHa,
corylacHO y4eOHOMY IUTaHy, peanusyeTcs B 8 cemectpe (ouHast hopma oOydeHNs).

CI)opMa HUTOI'OBOI'O KOHTPOJIA — 3K3aMCH.



1.3. llean u 33724y JUCIUILIHMHBI

HeoOxonumocTh n3yueHus: AucuUIUIMHEbL «30paHHble BOIPOCH! AUCKPETHOM
MaTeMaTUKU», OOY4YaIOIIMMUCA T[EJAaroru4eckoro HampaBIeHUs MOATOTOBKH,
o0OycJoBJI€Ha TEM, YTO B HAIIlE BPEMSs, MbI CTaJId CBUJIETEIIIMU OYpHOTO Pa3BUTHS
JUCKPETHOW MaTEMaTHKH, KOTOpas SIBIIETCS CETOJHS HE TOJIbKO (DYHIaMEHTOM
KHOEPHETUKHU, HO U BaXKHBIM 3B€HOM MaTEMaTHUUYE€CKOTO 00pa30oBaHMUs.

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

3amaum TUCHUIJINHBI:

- ¢dopMHuUpOBaHUE TPEAMETHBIX 3HAHUM, YMEHHMM M HABBIKOB B 00JacTh
JTUCKPETHOW MAaTeMAaTHKHU;

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

- (opMuUpOBaHHE ONBITA CAMOOpPraHU3alUU W CaMOOOpa30BaHHUS B XOJE
BBITIOJTHEHUSI CAMOCTOATENbHON padOThI IO TUCIUIUINHE.

1.4. OcHOBHBIE pa3aeibl COMEPKAHUS
Paznen 1. KomOGunartopuka.
Paznen I1. Teopus rpados.

1.5. Ilnanupyemple pe3yabTarbl 00yUeHH st

B pesynbrare mzyuenus AucuurinHbl «I30paHHbBIE BOMPOCHI JUCKPETHOM
MaTeMaTuku» y OOydaromerocs JOKHBI ObITh C(OPMUPOBAHBI OCHOBBI
CHEAYIOIINX KOMIIETEHIINM:

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

-  OK-4. CnocoOHOCTh K KOMMYHUKAIIMM B YCTHOM U MHUCbMEHHOU (popmax
Ha PYCCKOM M WHOCTPAHHOM SI3bIKaX [Jisi pEeLIeHUs 3a7ad MEXJIMYHOCTHOIO H
MEKKYJIBTYPHOTO B3aUMOJICHCTBUSI.

- OK-6. CnnocoOHOCTB K caMOOpraHu3aly U caMmoo0pa30BaHHUIO.

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

npodeccun, o0IagaTh MOTHBALUEM K OCYHIECTBICHHIO MPOodecCuoHaIbHON



JESITEeFHOCTH.

- OIIK-2. CnocoO6HOCTbh OCYIIECTBIATh 00yUYE€HHE, BOCIUTAHUE U Pa3BUTHE
C Y4€TOM COIIMAJIbHBIX, BO3PACTHBIX, MCUXOPU3NYECKUX M HHIUBUAYATHHBIX
OCOOEHHOCTE, B TOM 4HCI€ OCOOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEM
00y4aronuxcs.

- OIIK-5. Bnanenne ocHoBaMu MpodEeCCUOHATBLHON JTHKU U PEUYEBOU
KYJABTYPHI.

- TIK-1. ToToBHOCTH peanm30BBIBATh O00pa30BATENBHBIC MPOTPAMMEI 10
npeaMeTaM B COOTBETCTBUU C TPEOOBAHUSIMHU 00pa30BaTENIbHBIX CTAaHAaPTOB.

- IIK-4. CnocoOHOCTH WCMONB30BATh BO3MOXKHOCTH 00pa30BaTeNbHOM
cpedbl Ui JOCTMDKEHUS JIMYHOCTHBIX, METalpEeIMETHBIX ¢ TPEIMETHBIX
pe3ynbpTaToB 00ydeHHss W O0OecledyeHHs] KadecTBa y4eOHO-BOCIMHUTATEIHLHOTO

npolecca CpeACTBAMH MPENoaaBaeMbIX y4eOHBIX TPEIMETOB.

[Tnanupyemsbie pe3ynbTarbl 00y4eHUs

3aauu OCBOCHUSI TUCIUTIINHBI [Tnanupyemsbie pesynbrarsl 00yueHus: | Koa pesynasraros
M0 TUCIHUIUIMHE (JIECKPUTITOPHI) 00y4JeHHUsI
(KOMIITETeHITHS )
®opMUpOBaHUE MPEIMETHBIX 3HaTh: NPEAMET TUCLUILIMHBL; POJIb, OK-3.
3HAHUM, YMEHUI U HAaBBIKOB B MECTO U 3HAYNMOCTb TUCIUILUINHBI B OIIK-2.
007aCTH AUCKPETHOM MaTeMaTHKH cucteMe MpoPUIHHBIX TPEIMETHBIX ITK-1.
3HAHMI; TEOPETUYECKUE OCHOBBI ITK-4.

pa3zeaoB JUCITUTLIHHBI.

YMeTh: pacro3HaBaTh O CHOBHBIC
MOHATHUS TUCHUTIIUHBI, ONIPEICIIATh
WX MPU3HAKHA U CBOMCTBA; peIIaTh
THIIOBBIE 322491 U3 OCHOBHBIX
pa3aeNoB AUCIUILIAHEI.

Bnangers: 0CHOBHBIMU IMMOHATHAMH U
METOJAMHU TUCIIATUIMHEIL.

Bogneuenue cTyneHTOB B 3HAaTh: MECTO, POJIb U 3HAUUMOCTh OK-4.
KBa3uMNpodeccuoHaIbHYIO AIIEMEHTOB JAUCKpeTHOM MaTemaruku B | OITK-1.
NESATENBHOCTD B XO/I€ PELICHUS MaTeMaTUYeCKOM 00pa30BaHUU OIIK-5.
3a/1a4 ¥ BBIMOJHEHUS 3aJaHuil C IIKOJIbHUKOB; METOJIMYECKHE ITK-1.
npodeccuoHaNTbHBIM KOHTEKCTOM 10 | 0COOEHHOCTH O0Y4YEeHHUS IIKOJILHUKOB
JUCKPETHON MaTeMaTHKe JJIEMEHTaM JUCKPETHON MaTeMaTuKe.

VYMeTb: pemars 3a7a4i U BBIOJIHSATh
3aJaHus ¢ IPoeCcCuOHATBHBIM
KOHTEKCTOM B OOJIACTH JTUCIUIUIMHBL
Bnazners: onbiToM
KBa3UIPO(}HeCcCHOHAIBHOM
NeSITeIbHOCTH B 001aCTH
JMCLUTUIAHBL




®opMUpOBaHUE OIIBITA 3HaTh: OCHOBHbIE HICTOUHUKHU OK-6.

caMOOpraHu3alyy u camMo00pa30BaHusl; TEXHOJIOTHIO

camMo00pa30BaHMs B X0J1€ OpraHu3alui IpoayKTUBHOM

BBITNOJHEHUS] CAMOCTOSATEIIBHOMN CaMOCTOSITEIBHON y4eOHO

paboTHI MO TUCITUTUINHE JIESITeIbHOCTU B XOJ1€ OCBOCHHUS
JUCITUTITUHBL.

YMeTh: CaMOCTOSTEIILHO IIAHUPOBATH
Y OPTaHU30BBIBAThH YUCOHYIO
JESITEILHOCTD B XOJIC OCBOCHUS
JICITUTUIAHEL.

Brnagers: mpuemamMu 1 METOJaAMHU
CaMOOpTraHU3aINH U
caM0o00pa30BaHMs B X0JI€ OCBOEHUS
JCITUTUTAHEL.

1.6. KoHTpoJb pe3ybTaToB OCBOCHMSI AU CHUIINHBI

B xonme w3yueHUs AMCIUIUIMHBI HMCIOJB3YIOTCS CJEIYIONIUE METOIBI
KOHTPOJISI YCIIEBAa€MOCTH OOYYaIOIUXCS: YCTHBIM OMPOC; COCTABICHHE OMOPHBIX
KOHCTIEKTOB; BBITIOJIHCHUE KOHTPOJIBHBIX U JIOMAIIHUX Ppa0OT U TECTOBBIX 3aJJaHUM.
dopMa UTOTOBOTO KOHTPOJISI — IK3aMEH.

OneHoyHbIE CpEACTBA PE3YJAbTATOB OCBOCHMS JUCUUIUIUHBI, KPUTEPHUH
OLICHKU BBITIOJIHEHMS 3a/JlaHUM TIpelicTaBlieHbl B paszzene «DOoHAbl OLIEHOYHBIX

CpPCACTB IJIA IPOBCACHUA HpOMG)KYTO‘IHOﬁ arTCcCTallnm).

1.7. Ilepeyenb 00pa3oBaTeJbHBbIX TEXHOJIOTHH, HCHOJb3yeMbIX NPH
OCBOCHUU JUCHHUILIUHBI
B mporecce 0o0ydeHHsI HCTHONB3YIOTCS Pa3sHOOOpPA3HBIE OpraHU3AIMOHHBIC
dbopMbl U MeTOAbl, TaKWe Kak. JIEKIIMOHHbIE M TMPAKTUYECKUE 3aHSITHS,
caMocTosiTeNIbHAsE paboTa; MOIYJABHO-PEUTHHIOBAass TEXHOJOTHUS  OOY4YCHHUS;
AIIEKTpOHHOE OOyueHHe; WHAWBUIYyallbHas, (POHTANIbHAS, TpynmoBas (GHOPMbI

OpraHu3anuy yaeOHOM eI TeTbHOCTH 00YJaIONINXCs, UX COYETaHHE U JIP.




2. Opranu3anMoOHHO-MeTOANYeCKHe TOKYMEHThI
2.1. Texnonoruveckasi kKapra o0y4eHusl IMCUUILINHE
«A3BPAHHBIE BOITPOCHI IUCKPETHOM MATEMATHUKH>»
Hampasnenue noarotoBku 44.03.05 Ilemarormueckoe oOpazoBanue (C aByMs NPO(UISMH TMOATOTOBKH), HAIPABICHHOCTh (TIPOQHIb)
o0pa3zoBaTenbHOI porpamMmbl Maremarrka U nHpopMaruka (ouHast hopma oO0ydeHus)

Bcero AynUTOpPHBIX YaCOB Bneaynu-
DopMBI U METOJBI KOHTPOJIS
HaumenoBaHue pa3aenoB U TEM NUCLUIUIUHBI HacoB | poero | meximit 136, CeMUHA- TOPHBIX
pabor pOB 1acos

Pazgen I. KomOnnaropuka 24 12 6 0 6 12 [poexTHOE 3aanue (u3 paszaena l).
KontponbHas pabora Ne 1.

Tema 1.1. Brenenue B TUCKPETHYIO MAaTEMAaTUKY 8 4 2 0 2 4 OrnopHBI# KOHCTIEKT

Tema 1 2. PekyppeHTHBIE COOTHOIICHHUS 8 4 2 0 2 4 Jomamraee 3amanue Ne 1
Jomaniaee 3aanue Ne 2

Tema 1.3. Koreunbie CyMMBI: METOABI CYMMHEPOBAHHS 8 4 2 0 2 4 Homamnee 3aganne No 3

Pazgen I1. DnemenTsI TEeopuu rpagos 48 28 14 0 14 20 IMpoekTHOE 3ananue (U3 pasaena ll).
KonTponbaas padora No 2.

Tema 2.1. BBeneHne B TCOPHIO KOHSUHBIX rpadoB: 6 4 2 0 2 2 OnopHBIH KOHCIEKT

OCHOBHBIC TIOHSITHSI

Tema 2.2. CBsi3HOCTB B Tpade. MapmpyThl ¥ IyTH 12 8 4 0 4 4 Homarinee 3aganue Ne 4

Tema 2.3. [lepeBbs 8 4 2 0 2 4 Jomamaee 3aganue Ne 5

Tema 2.4. DitiepoBBl U TAMUIBTOHOBHI Ipadbl 8 4 2 0 2 4 Homarnee 3aganue Ne 6

Tema 2.5. Ykmanaka rpaca 8 4 2 0 2 4 Homamraee 3amanne Ne 7

Tema 2.6. Packpacka BepmmH rpada 6 4 2 0 2 2 Homamraee 3amanne Ne §

Bcero 72 40 20 0 20 32 IK3amMeH
dopMa UTOroBOro KOHTPOIIS M0 Y4eOHOMY TUTaHy | 36 K3amMeH
Hroro | 108




2.2. Conep:kaHue OCHOBHBIX pa31e/ioB U TeM JAUCIHILTIHHbI

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 cTaHOBIEHMS UM pPa3BUTUSA JUCKPETHOM MareMmaTtuku. Ilpunoxenus
JUCKPETHOM MareMaruku. MecTo [IHUCKPETHOW MAaTreMaTUKU B  IIKOJIBHOM
mMareMarnyeckoM oOpa3zoBaHuu. CBeleHUs O HOBEMIMX JOCTHXKEHUAX B 00JACTH

JTUCKPETHOW MaTEeMaTHKH.
Tema 1.2. PekyppeHTHBIE COOTHOIIEHUSA

[ToHsiTHE PEKYpPPEHTHOTO COOTHOULICHMS, MPUMEPHI 3adad, MNPUBOIAIIMX K
PEKYPPEHTHBIM  COOTHOLIEHUSM. [lpuMepbl 3agady W3 MIKOJBHOIO  Kypca
MareMatuku (apudMeThyeckass U reoMeTpuueckas mporpeccus). OmnpeneneHue
pElIeHHs] PEKypPEHTHOTO COOTHOIIEHUs (oOliee W YacTHOoe). MeTonbl pelieHus
PEKYPPEHTHBIX COOTHOIIIEHUH (MeTox repedopa u np.). JIluHeliHble peKyppEeHTHbBIC
COOTHOIIIEHUS C TMOCTOSHHBIMU KO3 duirieHTaMu. MeTonbl peiieHus JTUHEHHBIX
OTHOPOJHBIX PEKYPPEHTHBIX COOTHOLIEHUW C TMOCTOSHHBIMU KO3 PHUIIEeHTaMHU.
HeonHoponHble  pEeKyppeHTHbIE COOTHOLIEHHMSI W METOAbl HX  PEIICHUS.

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 W PEKyppeHTHBIE COOTHOIICHHUS.
Kparabsle cymmsbl. [IpaBiwiio wu3MeHeHHs MOpsAIKa 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 TeOpuI0 KOHEYHbIX IPad)0B: OCHOBHbIE NOHATHSA

CBeneHus O UENSIX HU3YYEHHS] TEOpUM TIpaoB U €€ MNPUIOKECHUSIX.
Hctopuueckne cBelIeHHMs O CTAHOBICHUM M Pa3BUTUM Teopuu TIpados
(kaccuueckue HCTOpHuYecKue 3amadu Teopun rpador). CTporoe W HECTpOroe
onpezeneHue MoHATUA rpada. OCHOBHBIE MOHATUS TEOPUU TI'padoOB: BEPIIMHBI,
pebpa, ncesnorpad, mynsTurpad, rpad, opueHTUpoBaHHBIN rpad. CMEKHOCTH U
UHIMACHTHOCTh. CTeneHb BeplinHbl rpada. Teopema o cymme cTerneHeil BepiiuH
rpada u eé¢ cnencreue. Mzomopdusm u romeomopdusm rpados. Buasl rpados:
HOJHBINA Tpad, mycToit rpad, K-nonpHelii rpad u np. Marpudynoe 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 («IMOUCK B TIIyOMHY», IOUCK B IIHPUHY).
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 Kénure.
Tema 2.3. [lepeBbsi

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

K JIepeBbsIM. XapaKTepHu3aluOHHAsI TEOpeMa.

OcroBHOE AepeBO. MHUHHMMaIbHOE OCTOBHOE JI€peBO. AJTOPUTMBI MOUCKA

MHUHHMAaJIBLHOTO OCTOBHOTO AepeBa (anroputm Kpackana, anroputm [lpuma).

Tema 2.4. JiijiepoBbl 1 TAMHIBTOHOBBI Ipadbl



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

OJTHUM POCYEPKOM.

OWnepoBbl M TaMWIBTOHOBBI HUKIBI U rpadsl. Kpurepuil sinepoBocTu.

Ceenenus o Bkiajze JI. Ditsiepa B cTaHOBIICHUE U Pa3BUTHE Teopuu rpados.
Urpa «KpyrocsetHoe nmyremectBue» Y. 'aMuiibToHa. 3a1a4a 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 CBKIIMAOBOM IIPOCTPAHCTBC. CBC}ICHI/ISI O TIPUIIOKCHHUAX YKIIAJAKH

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 BepiiuH rpada. XpoMaruyeckoe YHcCIIo
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/ 00y4arouerocs mo padore Ha JeKIMAX

Cl0BO «IEKIUS» MPOUCXOAMT OT JaTHHCKoro «lection» - urenme. B
MOHATHE JICKITUW BKJIAIBIBAETCS JIBA CMBICTIA: JICKITUS KaK BHJ YICOHBIX 3aHATHM, B
XOJI¢ KOTOPBIX B YCTHOW (hopMe TperoaaBareeM H3JIaraeTcs NMpeaMeT, W JICKITHSI
KaKk CHoco0 TIomayr ydeOHOro wmarepuaja IyTeM JIOTHYSCKH CTPOWHOTO,
CHUCTEMATHUYCCKH TI0CIICIOBATEILHOTO U SICHOTO M3JIOKCHHSI.

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

[Tocemenue cCTyaeHTaMU JIGKIIMOHHBIX 3aHATHH — J€J0  KpakiHe
HE0OXOUMOE, TIOCKOJIBKY JICKIIMM JIal0T OOIIYyI0 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,
MBITATBCSA CAMOCTOSTCIbHO BHHMKATh B CYIIHOCTh H3Yy4aeMOTO W CTPEMHUTHCS
oOHapyXHBaTh MMEIOIINECS HECOOTBETCTBHUS MEXKIY TEM, YTO HaAOJFOIaeTcs Ha
MIPaKTHKE, ¥ TEM, YTO 00 3TOM TOBOPHUT TCOPHS.

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

KOHCIICKTUPOBAHUC HX IIOMOIracT YCBOUTb MaATcpUall. Koncnekr sBnsercs



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

3anucu No Xoay JIEKIHUH JOJKHBI OBITh B 1IEJIOM JOCTAaTOYHO MOJHBIMU T10
COJIEPKAHUIO, YIOOHBIMU JJISl TOCIEAYIONed pabOoThl U SKOHOMHBIMU IO TEXHHUKE
BBITTOJTHEHHS.

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

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

PaGora Hag KOHCHEKTOM JIEKIIMM HE 3aKaHYMBAETCA Cpasy Iocie
JEKIIMOHHBIX 3aHsATHi. OHa OymeT 3aBepIICHHOW, €CI CTYJICHT IOBTOPHUT
U3JIOKEHHBIM B KOHCIEKTE Marepuajl; BBIHECET HEMOHATHBIE TMOJIOKEHUS B
CONIEp’)KaHUM JICKIIUM Ha TOJs KOHCIEKTa W YTOYHHUT IO JAPYTUM HMCTOYHHKAM;
JOTIOTHUT KOHCIEKT JICKIIMHW TPOIMYIIEHHBIMH (pa3aMu, CIOBaAaMHU, IOJIb3YICh
MaTteprajgaMyd W3 CIeNHAIbHOW JUTepaTypbl; OGOPMHUT KOHCHIEKT TEXHUYECKH,
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
MOHATHS €ro OINpeJeSiecHUe, CBOWCTBA, MPU3HAKU, BHAbLI, MPUMEPHl WIU
KOHTpIpUMepsl MW T.I. VIMEHHO Takas cepbe3Has, KpomoTiuBas pabora C
JIEKIIMOHHBIM MaTE€pHaJIOM MO3BOJIUT ITTYOOKO OBJIAJIETh 3HAHUSIMU.

TpanguimoHHass BY30BCKasl JICKIMS, HAa KOTOPOM TMPEMOAHOCHUTCS H
0OBsICHSETCS TOTOBasg HWHGpOpMaIMs, TMOAJeKalas 3alOMUHAHUIO, OOBIYHO
Ha3bIBaeTCs MHPOPMAITMOHHOW. BUbI Jekiuil MOryT 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 IO 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 ONpPENECICHHBIMU METOJaMU CaMOCTOSITENIbHOW 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 YCBAaWBAKOTCS 3HAHUS NPEUMYIIECTBEHHO IPUKIAJHOTO XapakrTepa,
NpUOOPETAIOTCS MPAKTUYECKUE HAaBBIKM B XOJE PEIICHHs 3a]ad, BbITOJIHEHUS
71a00paTOPHBIX, KOHTPOIBHBIX MUCEMEHHBIX PabOT, TPEHUPOBOUHBIX YIPAKHEHUH,
HaOJIOICHU, SKCTIEPUMEHTOB, BHITIOJTHEHUSI TUTIOBBIX PACUETOB U JIp.

O} dexTBHOCTD MPAKTUUECKUX 3aHITHM, MPEXIE BCETr0, 3aBUCUT OT
NOATOTOBKH K HUM CTYAEHTOB, UX BHUMATEIbHOCTU U aKTUBHOCTU B XOJI€ CAMHUX
3aHATHA, TBOPYECKOTO OTHOIICHHWS K BBIMOJHEHUIO YYEOHBIX 3aJlaHUi |
pexkoMeHanui npenojasarenci. llepen mnpakTUYECKHM 3aHATHEM  CIEIYET
U3YYUTh KOHCIIEKT JIEKIMM U PEKOMEHJOBAaHHYIO MpENoAaBaTelieM JUTepaTypy,
oOpaimiasi BHHUMaHHE Ha NPAKTUYECKOE MPUMEHEHHWE TEOpUM U HA METOAUKY
peleHns TUIIOBBIX 3a/1a4.

Ha npaxtnyeckom 3aHATHM IJIaBHOE - YACHUTH CBS3b PELIAEMBIX 3a7ad C
TEOPETUYECKUMU TOJOKEHUAMU. 1Ipu pemeHun npemioKeHHON 3anadd HYKHO
CTPEMHTHCSI HE TOJIBKO MOJYYNUTh MPABUIBHBINA OTBET, HO U YCBOUTH OOLIUI METOA
pelIeHus MoJ00HBIX 3a/1ay.

Pemenne 3amauu, BBIIOJIHEHME YNPAKHEHUM HAN0 HAYMHATH C YETKOTO
YSCHEHUsl YCIOBHMS M TpeOoBaHMI 3ajaHus. Bo3HMKaromue TPyIHOCTH IIpU
pelIeHNH 3aJad W JAPYTUX MNPAKTHYECKUX padOT 4acTO BbI3BAHBI HE CTOJBKO

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 alrOpUTM 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 pemieHus (KaKue 3aKOHBI M TOJIOKEHUS JIOJKHBI OBITH
HPUMECHEHBI TP PEIICHHH).

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.

Jlornueckasi CBs3b JIEKIUI M MPAKTUYECKUX 3aHATUN 3aKJIIOYAETCS B TOM,
4yT0 MH(OpMaLK, TOTyYEHHAs! Ha JIEKIIUU, B MPOLIECCE CAMOCTOSITEIbHON pabOThI
Ha IPAaKTHUYECKOM 3aHATUU OCMBICIMBAETCS U IepepadaThIBaeTCs, NMPU MOMOIIU
IperoiaBaTessl AaHAJIU3UPYETCs A0 MeNbYalllluX MOAPOOHOCTEH, Mocie Yero

IIPOYHO YCBAaUBAECTCS.

PexoMeHnaaumnu 1Jisi 00y4aiuerocs mno pa3padorke onopHoro

KOHCIICKTa

PanmonanpHass u  oddextuBHas mnepepaboTka ydeOHOro Marepuana
BBHITIOJIHSETCS 32 CUET BBIWICHEHHUS B €r0 COJCPKAaHUU CMBICIOBBIX EIUHUII,
CBEpPTHIBAaHMA WX M TEpeBOJAa HAa OOpa3HBIA S3bIK B CHMBOJIMYECKOW WIIH
rpaduyeckoii opme. Cpean pas3audHBIX BHJIOB Ipa)MUESCKOrO MOICITHPOBAHUS
yaeOHO# nH(pOpMAITH, BEIICISIIOT— OMOPHbI KOHCIEKT — KaK CHCTEMY OMOPHBIX
CUTHAJIOB B BHJIE KPAaTKOTrO yCIOBHOTO KoHcTiekTa (B.®. [llatanos).

Memoouxa nocmpoenusi OROPHLIX KOHCNEKMO8'

O OMPEAEIUTh 00BbEM M3JIAraeMOTO MaTepHalia, UCIOIB3YEeMOTO ISl OMTIOPHOTO

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 BHECTH UX B CXeMy OJIOKa;

O 0003HAaYUTh B3aMMOCBSI3H MEXKIY OIMOPHBIMHU CHTHAJaMU BHYTPU KaXKIOTO
O10Ka;

O 0003HaYUTh B3aUMOCBS3b MEXKIYy BCEMH OJIOKAMH TEOPETHYECKOTO
Marepuara;

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

PexoMeHIaMu AJ151 00Y4YAIONIET0CsI MO MOATOTOBKE K K3aMeHy

DK3aMeH — 3TO TIyOOKasi UTOrOBasi MPOBEPKa 3HAHWN, YMEHUW, HAaBBIKOB H
KOMITETCHIINH 00yJarOIIIXCs.

K cnaue sk3amena gomyckaroTcst 00ydaromuecs, KOTOpble BBITTOJIHUIN BECh
00BEM paboTHI, TPEyCMOTPEHHBIN Y4EOHON MPOrpaMMOi 10 AUCIUTLIUHE.

Opranuzaiys NOATOTOBKH K 3K3aMeHy cyry0o mHAuBHAYyailbHA. HecMoTps
Ha 3TO, MOKHO BBIJICTTUTH HECKOJIBKO OOIIMX pallMOHATBHBIX MPUEMOB MOATOTOBKH
K 9K3aMEHY, IPUTOIHBIX JIJIT MHOTHUX CIIy4aceB.

[Ipy moArOTOBKE K AK3aMEHY KOHCIEKTHI YYEOHBIX 3aHSATHI HE JIOJKHBI
ABIATBHCS ~ €AUHCTBEHHBIM HCTOYHUKOM Hay4yHou uHpopmammu. Cremyer
00s13aTeNTLHO TOJIH30BATHCS €II€ y4eOHBIMU TOCOOMSMH, CIEIUAIBFHON HAyYHO-
METOJIMYECKOMN JTUTEPATYPOU.

VYcBoenue, 3akperuieHHe u 0000IIeHHE Y4eOHOTO Marepualia CleayeT
MIPOBOJINTH B HECKOJIBKO ITAIOB:

a) CKBO3HOE (Tema 3a TeMOil) NMOBTOPEHHE MOCJEAOBATEIbHBIX YacTeu
JTUCITUTUTHHBI, WMEIOIMNUX OJM3KYI0 CMBICIOBYIO CBSI3b; MOCIE KaKIOW TEMBI —
BOCITPOU3BEICHUE YUEOHOTO MaTepurala 1Mo MaMATH C MCTOIh30BAaHUEM KOHCIICKTa
¥ TOCOOMI B TeX cllydasX, KOTJa 4TO-TO €II¢ HE YCBOCHO; MPOXOXKICHUE TaKUM
00pa3oM BCEro Kypca;

0) BBIOOPOYHOE MO OTAEJIBbHBIM TEMaM U BOINpPOCaM BOCIIPOU3BE/ICHUE



(MBICIICHHO WM TyTEM 3alucH) y4eOHOro Marepualia; BBIJEICHUE TEM WU
BOIIPOCOB, KOTOpHIE €€ HE JOCTAaTOYHO YCBOEHBI WM MOHSTHI, U TOTO, YTO YK€
XOPOIIO 3alIOMHUJIOCH;

B) TMIOBTOPEHHWE M OCMBICJIMBAaHHE HE YCBOCHHOTO Marepuaiga u
BOCIIPOU3BECHUE €T0 MO MaMSITH;

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

[ToBTOpSAITE cCleIyeT HE OTACNIbHBIE BONPOCHl, a TEMbl B TOU
NOCJIEJOBATEIbHOCTH, KaK OHM U3Jarajiich JIGKTOPOM. OJTO obecrednBaeT
NOJyYE€HHUE UENbHOIO TPEJCTaBIeHUs 00 W3YyYeHHOW JUCUUIUIMHE, a He
OTPBIBOYHBIX 3HAHUH IO OTIEIBHBIM BOIIPOCAM.

Ecnu B xone mMoBTOpEeHUS] BOZHUKAIOT KaKUE-TO HESICHOCTH, 3aTPYIHCHUS B
MOHUMAHUM OMPEJCTEHHBIX BOIMPOCOB, HMX CIEAYET BBINMHUCATh OTICIBHO W
CTPEMHUTBCSI HAUTH OTBETHI CAMOCTOSITENIBHO, MOJB3YSICh KOHCIIEKTOM JIEKIIUH u
auTeparypoil. B Tex cimydasx, Korja 3TOro cienarh He yaa€rcs, HaJlo o0paliarhes
3a MOMOIIBI0 K MPEnoAaBaTeIio Ha KOHCYJIbTAIMHU, KOTOpas OOBIYHO MPOBOIUTCS

Iepea 3K3aMCHOM.



3. KoMIIoHeHTbI MOHUTOPHUHTIA YU4eOHBIX JOCTHKEHNH 00yYaK01erocs
3.1. TexHonornyeckass KApTa peMTHHIra JUCIUIIMHBI
«A3BPAHHBIE BOITPOCHI TMCKPETHOM MATEMATUKHW>»

HaumenoBanue HanpaBneHHe NOATOTOBKH U YPOBCHb O6paSOBaHI/IH. KonmnuecTBo 3a4eTHBIX
JUCLIUITJINHBI HanmenoBanue IporpaMMbl CIANHUIL
N36pannsie Bompockl | 44.03.05 Ileqaroruueckoe obpasoBanue (c 3

JUCKPETHOMN
MaTE€MaTUKH

IBYMS TPO(UIISIME TTOJTOTOBKH) (YPOBEHb
OakanaBpuara), HalpaBJICHHOCTH (TIPOQHIIH)
oOpa3oBarenbHON IporpaMmbl MaTemaruka
u nHpopmaruka (ounas popma oOydeHsI)

CMexHbBIC JUCIHHUITIIMHBI I10 y‘le6HOMy IJIany

[IpenmectBytomue:  guiocodpusi, MareMaTuka, MaTeMaTHYECKHe

nHpopMaluu, HHPOpMaTUKa U Jp.

METOJbl  00pabOTKU

BA30BBIN PA3JIEJT Ne 1

®opma paboTsl Kommuectso 6ammos 40 % ‘
min max
Texymmas Dcce 0 MPUIOKEHHSIX TUCKPETHON MaTeMaTuKu 3 5
pabota JlomanmHss padora 1 3 5
JlomamrHsist paboTta 2 3 5
Jlomamrnsist pabota 3 3 5
[Ipomexyroun | KontponbHas pabora 1
bl PEUTHHT- 13 20
KOHTPOJIb
Hroro 25 40
BA30BBIN PA3BIEJ No 2
®dopma paboThI KomuectBo 6ammos 50 %
min max
Texymas OnopHbIi KOHCIIEKT 3 5
pabota Jlomamnsis pabora 4 3 5
Jlomamnsis pabora 5 3 5
Jomamusis pabota 6 3 5
Jlomamusis pabora 7 3 5
Jomarnsis pabota 8 3 5
[Ipomexyroun | KontposbHas pabora 2 12 20
bI pEUTHHT-
KOHTPOJIb
Hroro 30 50
NTOI'OBbBIN PA3JIEJI
Conepxxanue ®opma paboTsl KonuyectBo 6aminos
10 %
min max
DK3aMeH 5 10
Hroro 5 10
I[OHOHHHTEHBHBIﬁ PA3JIEJI
bazoBbIii dopma paboTbl KonnuecTBo 6anion
MOJYJIb/ 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
M3Yy4YeHUs BCEX MOJyJeH, 0e3 yueTa JOMOJTHUTEIBHOTO 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)




MHUHHUCTEPCTBO MPOCBEIEHUS POCCUACKON ®EJIEPALIUUA
dbenepanbHOE TOCYAAPCTBEHHOE OI0JKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICILIETO 00pa30BaHUs
KpacHosipckuii rocyiapcTBeHHbIN NeAarorui4ecKuii yHUBepCcuTeT
um. B.II. AcradneBar
HNuctuTyT MaremMatuku, GU3NKU U THHOPMATUKU
Kadenpa-pazpaboTuuk: MaTeMaTUKH U METOJAUKHA OOyUYCHUSI MaTeMaTHKE

YTBEPXJEHO OJJOBPEHO
Ha 3acefaHuu Kadeapsl Ha 3ace/laHuU Hay4YHO-
npotokoi Ne 8 METOIMYECKOTO
oT «12» masg 2021 r. coseta UMDU
3aB. kadeapoii JI.B. lllkepuna npotokoi Ne 7
) Uiy oT «21» mag 2021r.
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[Ipencenarens C.B. bopTHOBCKUIA
OOH/

OLEHOYHBIX CPEACTB
JUTSL TIPOBEICHUS TEKYIIIETO KOHTPOJISL U MMPOMEXKYTOYHOM aTTecTaluu
00y4Jaronuxcst Mo TUCIUIUIMHE

U3BPAHHBIE BOIIPOCHI JJUCKPETHOMU MATEMATUKH

Hamnpasnenue noaroroku: 44.03.05 Ilegarorudyeckoe oopa3oBaHue
(¢ nByMs MpOoUIIMHU TTOJTOTOBKH )
HaIpaBJICHHOCTD (MPodUIb) 00pa30BaTEILHON IPOrPaMMBI .
Maremarrka 1 nHGOpMaTHKA
KBanmuduxkarus: 6akanasp

CocraBurens: KeiteB M.A., nonieHT xadeaps maremaruku 1 MOM

Kpacnospck 2021



IKCIIEPTHOE 3AK/IIOYEHUE HA ®OH/JI OHEHOYHBIX CPEACTB
JJIS1 IPOBEACHMS TEKYLIEro KOHTPOJISl M MPOMEKYTOYHOM aTTECTALUH
o0y4aommxcs N0 AMCUHUILIMHE
«H30paHHbIe BONIPOCHI IMCKPETHOH MATEMATHKH»

[IpencraBnennblii  (OHA  OLIGHOYHBIX  CPENCTB  JUIS  TEKyllew U
MIPOMEXKYTOUHOM aTTecTalMu CcooTBeTCTBYeT TpeboBanusiMm @OI'OC BO wu
npodeccuonanbubiM cranaapram «llegaror (mpodeccruoHanbHas AESTENbHOCTD B
chepe AOLIKOIBLHOTO, HAYAJIBHOTO OOIIEro, OCHOBHOTO OOUIET0, CPEIHEr0 OOIIEero
oOpa3oBaHus) (BOCIMTATENb, YUYUTENb)», YTBEPKACHHBIM MpHKa3zoM MuHTpyaa
Poccun ot 18.10.2013 N 544n.

[Ipennaraemsbie GOpMBI U Cpe/iCTBA aTTECTALUU aJIEKBATHBI LIEJIAM U 3aJa4am
peanu3alui OCHOBHOM MpoQecCHOHANIBHOM 00pa30BaTeIbHOM MPOrpaMMBbl 10
Hanpasnenuto noarotoBku 44.03.05 Ilegaroruueckoe oOpaszoBaHue (C AByMS
npoduIsIMA  MTOATOTOBKH),  HampaBiIeHHOCTh  (mMpoduib)  0O0pa3oBaTeIbHOMN
nporpamMMmbl MaTtemaruka 1 HiHQOpMaTHKa.

OueHoUHBIE CPEACTBA M KPUTEPUHM OLEHUWBAHUS MPEICTABICHBI B IOJHOM
o0beme. DOpMBI OIEHOYHBIX CPENICTB, BKIIOUEHHBIX B TMPEACTaBICHHBINH (HOHI,
OTBEYAIOT OCHOBHBIM IpUHIMNAM, YyCTaHOBIEHHbIM B llomoxenun o
dopmupoBaHur  (QOHIA OLEHOYHBIX CPEACTB JJsi  TEKYIIEro KOHTPOJIA
YCIIEBAEMOCTH, MPOMEXYTOYHOH U MTOrOoBOM (roCcynapCTBEHHON HWTOTOBOM)
arrectal  OOydJarommxcss 1O 00pa3oBaTeNbHBIM MPOrpaMMaM  BBICIIETO
oOpa3zoBaHusi — TporpaMmaMm OakajaBpuara, IporpaMmam CIeluaIuTeTa,
nporpaMMaM MarucTparypbl, MporpaMMaM HOATOTOBKH HAy4YHO-TIEIarorMueCcKUX
KaJpoB B acnupaHType — B (eaepaJbHOM TOCYIapCTBEHHOM OOMKETHOM
0o0pa30BaTeIbHOM  YUpEKJEHUM  Bbicmiero  obpasoBanusi  «KpacHospckuii
rOCYIapCTBeHHBI Temarornyeckuii  yHuBepcuter wumM. B.IL.  AcradneBay,
YTBEPAKAECHHOTO ITprKa3zoM pektopa Ne 297 () ot 28.04.2018.

Pazpaborannplii U TMpeACTaBICHHBIA MJIsi AKCIEPTU3bI (HOHI OIICHOYHBIX
CPEICTB PEKOMEHAYETCS K HCIOJIB30BAHMIO B IIPOLIECCE IOATOTOBKH IO

YKa3aHHOM IIporpaMme.

DKcnepT-paboToaTenb,

nupektop MAOY rumuaszus Nel4 [lynsax H.B.




1. Haznayenue ()oHIA OLIEHOYHBIX CPEICTB

1.1. Meabw cozganus DOC aucuuminHbl «M30paHHbBIE BOMPOCHI
JUCKPETHOM MAaTEMAaTUKW) SIBIISIETCS YCTAHOBJIECHUE COOTBETCTBUSI Y4YEOHBIX
JOCTHKCHUW  3alNIAaHUPOBAHHBIM  pe3yinbraraM oOOydeHHs] U TpeOOBaHUSIM
OCHOBHOM  mpodecCHOHAIBLHON  00pa3oBaTeIbHONM  MpOrpaMmbl,  paboueit
MIPOTrpaMMBbl TUCIUILIMHBI.

1.2. ®OC 1o gucUMIUIMHE pellIacT 3ada4Hu:

- KOHTPOJIb M YIPaBICHHE TIPOLECCOM NPUOOPETEHUs CTYJICHTaMu
HEOOXOJMMBIX 3HAHWUM, YMEHUH, HABBIKOB M YPOBHS CQPOPMUPOBAHHOCTH
xomnereHui, onpeaeiaeHubix B ®I'OC BO 1o cooTBETCTBYIOIIEMY HAPaBICHUIO
MOJITOTOBKH;

- KOHTPOJIb (C TIOMOIIbIO HA0Opa OIEHOYHBIX CPEJCTB) W YIpaBlieHHE (C
MOMOIIBIO JJIEMEHTOB OOpaTHOM CBSI3M) JIOCTHKEHHEM IIeJie  peali3aiuu
OCHOBHOMU TMpodeccuoHaibHON 00pa3oBaTeIbHON MPOrpaMMbl, OMpPENEICHHBIX B
BUJe Habopa OOHIEKYIBTYPHBIX M 00HIeNpOo(dheCCHOHATBHBIX KOMIIETCHIIHHI
BBIITYCKHHKOB;

- o0ecrnieueHre COOTBETCTBHS PE3YyJbTATOB OOy4deHHs 3ajauaM Oymayien
po(eCCHOHAILHON JIESITEIbHOCTH Yepe3 COBEPIICHCTBOBAHUE TPAAUIIMOHHBIX H
BHEJPEHUE WHHOBAIMOHHBIX METOAOB OOYy4YeHHS B 0Opa3oBaTeNbHBINA MIpoOIecc
YHuBepcurera.

1.3. ®OC pa3paboTan Ha OCHOBAaHUU HOPMATUBHBIX JOKYMEHTOB:

- (enmepampbHOTO  TOCYHapCTBEHHOTO  00pPa30BAaTENBLHOTO  CTaHIApTa
BBICIIETO 0Opa3oBaHMs MO HarpasieHuto noarotoBku 44.03.05 Ilemarormyeckoe
oOpa3zoBanue (¢ nByMs MpoPWISIMH TOATOTOBKK) (ypOBEeHb OakanaBpmara),
YTBEPKIECHHBIM TIPUKa30M MUHHCTEpCTBOM oOpa3oBaHus W Hayku Poccuiickoit
denepanuu ot 9 deBpans 2016 . Ne 91;

- monokeHus o popmupoBaHuH (GOHIA OIEHOYHBIX CPEJCTB JIJIS TEKYIIETO
KOHTPOJISl yCTIEBAEMOCTH, TPOMEKYTOUHOM U UTOrOBOW aTTecTallid 00ydaroluxcs
no oOpa3oBaTeIbHBIM MpOrpaMMaM BBICHIETO OOpa3OBaHHUs — Mporpammam

OakajiaBpuara, MporpaMmaM CHEIUaUTeTa, 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>KIEHHOTO MPUKA30M

pekropa Ne 297 (1) ot 28.04.2018..

2. llepeyeHb KOMIETEHIMH ¢ YKa3aHMeM 3TanoB UX (popmupoBanus B
npouecce U3y4eHus1 AUCHUIIMHBI

2.1. TlepeyeHb KoOMIeTeHIHUil, (OpPMUPYEMBIX B TMpOLECCE H3YUCHUS
JUCIUTUIMHBIL:

- OK-3. CnocobGHOCTH  HUCIOJNB30BaThb  €CTECTBEHHOHAy4yHble U
MaTeMaTU4YECKUE 3HAHUS JJISI OPUSHTUPOBAHUS B COBPEMEHHOM MH()OPMAIIMOHHOM
IPOCTPAHCTBE.

- OK-4. CnnocoGHOCTh K KOMMYHHUKAIIMX B YCTHOW W MUCbMEHHOU (hopmax
HAa PYCCKOM M WHOCTPAHHOM fA3bIKax [JISl PELICHUs 3a1a4 MEXIMYHOCTHOTO M
MEXKYJIBTYPHOTO B3aUMOZIECHCTBHS.

- OK-6. CnocoOHOCTh K CaMOOpPTraHU3AIMKA U CaMOOOPa30BaHUIO.

- OIIK-1. T'oTOBHOCTb CO3HABaTh COIMAIBHYIO 3HAYMMOCTb CBOCH OymyIiei
npodeccun, oOnagaTh MOTHBAIMEH K OCYIIECTBICHUIO MPOQeCCHOHAIBHOM
NEATEIbHOCTH.

- OIIK-2. CnocoOHOCTh OCYIIECTBISATh 00yUEHUE, BOCITUTAHUE U PA3BUTHE
C y4€TOM COIMAJbHBIX, BO3PACTHBIX, MCUXOPU3MUECKUX M HHIUBHUIYaTbHBIX
OCOOEHHOCTEH, B TOM 4YHCIE OCOOBIX 00pa30BaTEIbHBIX TMOTPEOHOCTEH
00yJaroInuxcs.

- OIIK-5. Brnagenune ocHoBamMu NpOGECCHOHAIBHON 3TUKH M PEUYEBOU
KYJIBTYPBI.

- TIK-1. ToTOoBHOCTh peaan30BBIBaTh O00pA30BaTEIbHBIE MPOTPAMMBI TIO
MpeIMeTaM B COOTBETCTBUHU C TPEOOBaHUSAMHU 00pa30BaTEIbHBIX CTaHIAPTOB.

- IIK-4. CrnocoOGHOCTh HCIOJAB30BaTh BO3MOXKHOCTH 00Opa3oBaTebHOM
cpenbl i1 JAOCTHXKEHHS JIMYHOCTHBIX, METANpeIMETHbIX M MPEAMETHBIX
pe3ynsTaToB OOy4YeHHS W OOECMeUeHHs KadecTBa Y4eOHO-BOCIIMTATEIBHOTO

MpoIiecca CPpeCTBAMH MPENOIaBaeMbIX YUEOHBIX MTPEAMETOB.



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 |Onopusiit
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 |4YHAS KapTHHA pabora
COBPEMEHHOM MUpa, 5.2.3 |[IpoextHoe
nHpOpMaIMOHHOM | Matemarndecka 3aJaHue
IIPOCTPAHCTBE. s JIOTHKA U 1. | pedieKCUBHO- IIPOMEXYTOUHBII 5.2.1 |DOx3ameH
OLICHOYHBII
OK-4. CocobHocTh | Punocodus OpPUEHTHPOBOYHBIN 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 |Dk3amen
MEKKYIBTYPHOTO OLICHOYHBIH
B3aUMOJICHCTBHS.
OK-6. OcHOBBI OpPUEHTUPOBOYHBIN TEKYLIUI 5.1.2 |OnopHbii
CriocoGHOCTS K yaeOHOi KOHCITEKT
CaMOOpraHM3allMy U | IEATENBHOCTH | KOTHUTHBHBIN TEKyIIHAN 5.1.1 |Jdomammssis
caM000pa30BaHUIO | CTYIEHTA; pabora
Maremarndecka |npakxcuonornueckuii  |MpOMEKYTOUHBIH 5.2.2 |KouTponpHas
S JIOTHKA, pabora
VYyebHas 5.2.3 |[IpoekTHOE
IIpaKTHUKa, 3aJaHUE
Henarornyeckas | pedyexcnBHO- MIPOMEKY TOUHBIH 5.2.1 |Ox3ameH
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 |Dx3ameH
JeATeIbHOCTH. HPAKTUKA U JIP. | oreHOYHbIi
OIIK-2. dunocodpus OpPUEHTHPOBOUHBIN TEeKyIUI 5.1.2 |Onopuslit
CriocobHOCTh Marematuka KOHCIIEKT




OCYLIECTBIATh ®usuka KOTHUTUBHBIN TEKYILLUN 5.1.1 |[domamHss
o0y4eHue, HNudopmaruka pabora
BOCIUTAHUC 1 ECTeCTBEHHONAY [paycponoruiecknii  |mpoMenxyTounslii | 5.2.2 |KoHTponbHAs
pasBuTHE C y4€TOM |4HAsi ~ KapTUHA pa6ora
COLIMAIIBHBIX, MuUpa u Jp. 5.2.3 |TIpoekTHOE
BO3PACTHBIX, 3a1aHHe
NCAXOQU3MIECKHX 1 pednexcuBHO- MIPOMEKYTOUHBIH 5.2.1 |Dx3ameH
HHMBHAYaIbHBIX OLleHOMHBIA
0COOEHHOCTEH, B
TOM YHCIIEe OCOOBIX
00pa3oBaTEeIbHBIX
noTpedHOCTeH
00y4JaroIuXCs.
OIIK-5. Bnanenne |®unocodust OpPUEHTUPOBOYHBIN 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. ongonLHa;I
MUpa ¥ Jp. pabora
5.2.3 |[IpoekTHOE
3aJjaHne
pednekcuBHO- IIPOMEXYTOUHBII 5.2.1 |Dx3amen
OLICHOYHBIA
IIK-1. I'otoBHOCTE |Ilemaroruka; OpHEHTHPOBOYHBIH TEKYIIII 5.1.2 |OnopHbii
peaan30BBIBATH INcuxomnorus; KOHCITEKT
obpazosarenbheie | 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
TpeOOBaHHUAMHU ST JIOTHKA;
5.2.3 |I[IpoekTHOE
o0Opa3oBaTebHBIX | YucOHas
3aaHue
CTaHJAPTOB. MIPAKTHKA; =
pedIeKCHBHO- MIPOMEKY TOUHBIH 5.2.1 |Dx3ameH
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
PE3YIBTATOB I[Menarornyeckas 5.2.3 |IpoextHoe
00y4eHHs U NpaKTHKA H JIp. 3aiaHne
BT — peduiekcuBHO- MIPOMEKY TOUHBIN 5.2.1 |Dx3ameH
KayecTBa yueOHO- OLCHOYHBIN
BOCITUTATEIBHOTO
nporecca
cpencTeaMu
MPENoAaBaeMbIX
y4eOHBIX

MIPEAMETOB.




3. ®oH/1 OLIEHOYHBIX CPEICTB VIS IPOMEKYTOYHOMH aTTecTalul

3.1. @oHABI OLIEHOYHBIX CPEACTB Uil MPOMEKYTOYHOM arTeCTAllMM BKIIFOYAKOT:

BOITPOCKHI U IMMTPOCKTHLIC 3a/IaHUA K 9K3aMCHY, KOHTPOJIbHBIC pa6OTBI.

3.2. OueHOYHBIE CPENCTBA

3.2.1. OueHouHoe cpeactBo 5.2.1. — BONPOCHI K IK3AMEHY.

BrIcokuit ypoBeHb [IponBHUHYTBIN ba30BbIi1 ypoBEHB
c(hOpMHUPOBAHHOCTH YPOBEHb c(hopMHUpPOBaHHOCTH
KOMITETEHIIUU c(hopMHUPOBAHHOCTH KOMITETEHIIUU
dopMupyeMbIe
KOMITETEHIIUU
KOMICTCHILIH (87 - 100 6a0B) (73 - 86 GaioB) (60 - 72 Gaos)*
OTJIMYHO/3aUTEHO XOPOIIIO/3aYTEHO YIOBJIETBOPUTEIHHO
/3a4TEHO
OK-3, OK-4, OK-6, | OOy4arommiics: OO0yJaromuiics: OO6yJaronuiics:
OIIK-1, OIIK-2, - IMeeT UHHOBAIIMOHHBIC | - BIaJCET - BJIaJIc€T OCHOBHBLIMU
OIIK-5, TIK-1, TIK-4 | 3nanus B cdepe HNOHATHUSIMU B cpepe | MOHATUSAMU B cepe
KOMIIETEHIIUH; KOMITETEHIIUH; KOMITETEHIIUY;

- 3HAET METO/IBI,
CIoCoObI U IPHEMBI
NesITeNIbHOCTH,
HEOOXOAUMBIE I
pelieHus
WHHOBAIIMOHHBIX 3a]1a4 B
chepe KOMIETCHITNH;

- YMEEeT HaXOAUTh
HelIa0JIOHHBIE PEeLICHUs
3a/1a4 BBICOKOTO YPOBHS
CIIOHOCTH B cepe
KOMITETEHIIUH B
YCIOBUAX
HECTaHAApPTHOU
CUTYaIUH;

- IOHUMAET BaYKHOCTD
MOMCKa HEIaOIOHHBIX U
3¢ (HEKTHUBHBIX pEIICHUI
3a/1a4 B cepe
KOMITETEHIIUH B
YCIOBUAX
HECTAaHIapTHOM
CUTYaIUH TS
YCTIEUTHOCTH B JKU3HH U
Oynyuieit npodeccuu.

- 3HACT METO/IHI,
CrocoObI U TPUEMBI
JeSITENIbHOCTHU B
c(hepe kommneTeHITUY,
- yM€EeT HaXOJIUTh

s exTruBHBIC
pelieHus 3a1a4d
CPEIHEro YpOBHS
CIIOHOCTH B cepe
KOMIIETEHIIUH;

- IOHUMAET
Ba)XHOCTb MTOMCKA

3¢ peKTHBHBIX
pelIeHuit 3a1a4 B
chepe KOMIETEHIIUN
JUIS YCTICITHOCTH B
YKU3HU U Oymytien
npodeccumu.

- 3HAET OCHOBHEIE
METOBI, CLIOCOOBI 1
MIPUEMBI
JIeITEJIbHOCTH B
c(epe kommeTeHITNY;
- YMEET HaXO/IUTh
pEIIeHUsI OCHOBHBIX
3amad 0a30BOro
YPOBHS CIIO)KHOCTH B
chepe komneTeHITUN
MIPU HATMYHUH
3aJaHHBIX THUIIOBBIX
YCJIOBUI;

- IOHNUMAET
HEe0OXOIUMOCTh
MOUCKA PEIICHUI
OCHOBHBIX 33134 B
ctepe komneTeHITUN
Ui cBOel Oymytei
npodecCuoHATBHOM
JIeATEIIbHOCTH.

*Menee 60 6ayUTOB — KOMIIETEHIINS HE cPOPMUpOBaHA

3.2.2. OrileHOUHOE CPencTBO 5.2.2 - MPOCKTHBIC 3a/TaHMS.
Kputepun orieHuBaHMs IO OIIEHOYHOMY CPENICTBY 5.2.2 — IPOSKTHOE 33JIaHNe




Kpurepunu onenuBanus

KosnmuectBo
0asu10B (BKJIAJ B

pEUTHHT)
O00CHOBaHHOCTH €U | 33]1a4 TTPOCKTa 2
[IpaBUIBHOCTH MPENCTABICHHOTO MPEIMETHOTO COACPIKAHUS 2
Onucanue NpakTUYECKON peaau3aluu pe3yabTaToB MPOEeKTa 2
OpHUrHHAIBHOCTH MPOCKTA 2
[Ipe3eHTanus pe3ynbTaToB MPOEKTa 2
MaxkcuManbHbIH Oan 10

3.2.3. Ouenounoe cpeactso 5.2.3.— KonrponbsHas padora.

Kputepun onieHuBaHus 0 OLEHOYHOMY CpelicTBY 9.2.3. — KoHTpoabHas paboTa.

Kpurepun onennBanus

KonunuectBo
OanoB (BKJIA B

perTHHT)

BepHo 1 10ocTatoyHO MOJTHO 000CHOBAHHBI PELICHUS BCEX 3a/1a4 6a30BOT0O 5
YPOBHS CIIO)KHOCTH
BepHo 1 10ocTatoyHO MOJTHO 000CHOBAHHBI PELICHUS BCEX 3a/1a4 6a30BOT0O 5
Y CPEIHETO YPOBHS CIOKHOCTH
BepHo u gocrarouno mosiHo 000CHOBAaHHBI PEIIEHUS BCEX 3a7a4d 0a30BOTO, 5
CPEIHETO ¥ BHICOKOTO YPOBHS CIIOKHOCTH

MaxkcumanbHbIN 62 15

4. ®oH/I OLIEHOYHBIX CPEACTB ISl TEKYIIEro KOHTPOJIS yCIIeBaeMOCTH

4.1. ®oH/IbI OLIEHOYHBIX CPEICTB BKIIOYAIOT: MPOBEPKY JoMamHux padot Nel-10.

4.1.1. Kpurepuu OlLIEHMBaHHUS 1O OIEHOYHOMY cpeAcTBy 9.1.1 - JlomamHsas

pa60Ta: IIPAaKTHUKYM 110 pCIICHUIO 3aJ1a4

Kputepun orieHHBaHUS KomnuuectBo
OayoB (BKJIAJ B
pPEUTHHT)

BepHo u 10CTaTOYHO 1OJHO 000CHOBAHHBI PEIICHHS BCEX 3a/1a4 0a30BOr0O 3
YPOBHSI CJIO)KHOCTH
BepHo 1 1ocTatoyHo mosHO 000CHOBAHHBI PEUISCHHs BCeX 3a7a4 0a30BOT0O 1
Y CPEIHETO YPOBHS CIOKHOCTH
BepHo 1 noctatoyHo moiHO 060CHOBaHHBI PEIISHHsI BCeX 3a7a4 0a30BOT0, 1
CPEIHETO W BHICOKOTO YPOBHSI CIOKHOCTH

MaxkcuMabHbIH 0aiI 5

4.1.2. Kputepun OIICHWBAaHHS IO OIICHOYHOMY cpenctBy 5.1.2 - OmnopHbId

KOHCHEKT OCHOBHBIX MMOHITHUHI




Kpurepuu onenupanus KosmuectBo
0asu10B (BKJIAJ B
pEUTHHT)

[TonHOTA IpEACTAaBIECHHBIX TOHATHI 2

OpI/IFI/IHaJII)HOCTI) MMOCTPOCHUA CBs3eH MCKAY OINPCACIACMBIMU IMOHATUAMU

2
Odopmienue paboTh 1
MakcuMalIbHBIN OalI 5




5. OneHo4HbIe cpeACTBA (KOHTPOJIbHO-U3MepPHUTeIbHbIe MaTepPHAJIbl)

5.1.  OueHo4HbIe cpeacTBa AJIsl TEKYLIEr0 KOHTPOJIS yCIIeBAeMOCTH

5.1.1. lomamnsis padoTa: NPAKTUKYM 0 PelIEHUIO 3214

HazBaumue Ilesn u conep:kanue Pesyabrarsl
pa3nesioB JJaboparopHoii padoThbl J1a0opaTopHoil padoThI
U TeM
Homawmnss paboma Ne 1-3
Kombunamopuxa Ieab: HayunThCA pemars 3a1a4u | Pemienue 3anad:
U3 pazjena KoMOMHaTopuKa. Pyuxuii, A.H. CoopHuk
Conep:xaHnue: YUCIOBBIE 3a/1a4 10 TUCKPETHOMN
NIOCJIEI0BATEIBHOCTH; Maremaruke. Yacts 1.
PEKYPPEHTHBIE COOTHOLIEHUS; PexyppeHTHBIE
3a/1a4u, IPUBOIMUMBIE K COOTHOIIICHUS,
PEKYPPEHTHBIM COOTHOIIEHUSIM; | CYMMHUPOBAHUE,
JIMHEWHBIE PEKYPPEHTHBIC ACUMIITOTHYECKAS
COOTHOUIEHHUS; KOHEYHBIE CyMMBI | allMpOKCUMAIUs. —
U peKyppeHTHbIe cooTHomeHus. | Kpacnosipck: PO
KT'TTY, 2008.
HHomawmnss paboma Ne 4-8
Teopus epagos Lean: HayunThCs pemarh 3a1a4n | Pemenue 3anay:

Ha sI3BIKE TEOpUU rpadoB.
Conepxxanue: nonstue rpada;
CTEeTeHb BEPIIUHBI Tpada; BUIbI
rpadoB; onepaiuy Haj rpadamu;
n30MophU3M U TOMEOMOPPHU3M
rpadoB; MapuIpyThl B rpade;
aJTOPUTM TMOUCKA MapIIPYTOB B
rpade; CBI3HOCTD B rpade;
JIEPEBBS; MUHUMAIIEHOE
octoBHOE aepeBo (MOJ);
anroputMmbl noucka MOJI;
SIIEPOBBI ¥ TAMUIBTOHOBBI
rpadsl; yKiraaka rpada;
TUTaHApHBIE Tpadbl; TPaBUIIbHAS
packpacka BepIuH rpada;
TUTIOTE3a YETHIPEX KPACOK.

Pynkuit, A.H. CoopHuk
3a71a4 110 JTUCKPETHOM
Maremaruke. Yactp 2.
Teopus rpados. —
Kpacnosipck: PO
KT'TTY, 2006.




5.1.2. OnopHbIii KOHCTIEKT OCHOBHBIX MOHATHI
llocmanosexka 3aoanusa. Jns kaxporo pasaena «KomOunatopuka», «Teopus
rpadoB» COCTaBUTh ONMOPHBIA KOHCIEKT, B KOTOPOM HAIVISIAHO OYyZIET 3aKOAMPOBAHO
OCHOBHOE COfIepaHue yueOHOro Marepuania.
Dopma npedcmasnenuss pe3yromamos GblNOIHeHUs 3a0aHus; MAKET OIOPHOIO

KOHCIICKTa U €TI0 IIPC3CHTALUA.

5.2. OueHo4HbIe cpeaACcTBa AJIsl NPOMEKYTOYHOM aTTecTalMU
5.2.1. TunoBbie BONPOCHI K IK3aMeHY MO IMCIUIINHE

«H30paHHbIe BONPOCHI IMCKPETHOH MATEeMAaTHKH»

1. PexyppeHTHBIC  COOTHONICHMs.  3ajayd, TMPUBOJAUMBIE K  PEKYPPCHTHBIM
COOTHOIIICHUSIM. BO3BpaTHBIC OCIENOBATEIHPHOCTH B IIKOJIBHOM KypCce MaTeMaTHKH.

2. Pemenue TMHEHHBIX PEKYPPEHTHBIX COOTHOIICHHH BTOPOTO MOPSAKA C TOCTOSHHBIMH
ko3 punmnerntamu. [Ipumepsi.
PerieHue TMHEHHBIX peKypPEHTHBIX COOTHOIICHUH K-ro nmopsaka. [Tpumepsi.

4. Cymmbl, (OpMBI 3allUCM CyMM, 3aKOoHbl mpeoOpa3zoBaHusi cymMm. CyMmMmbl U
peKyppeHTHbIe cooTHoIeHus. [Ipumepsl.

5. I'padsr, oprpadsl, ncepmaorpadnr, MyasTurpadsl. OCHOBHBIE 3J€MEHTHI rpad)a U ero
BHYTpEHHsIs cTpyKTypa. [Ipumepsl. ['padsl B MIKOIEHOM Kypce MaTeMaTHKH.

6. Crenenu BepmuH rpados. Teopema o cymme creneneit Bepiuiud rpada. [lomycrenenu
BepinH oprpada. Teopema o cymme nonycreneHeit Bepuun oprpada. [Ipumepsr.

7. Marpuunoe 3aganue rpadoB. MaTpuisl CMEXKHOCTH U MHIUAEHTHOCTH. [Ipumepsl.

8. Omepanuu Haxa rpadamu. [loarpadst. [Tpumepsr. M3omopdusm rpados. [Ipumepsr.

9. MapmpyTtsl u nytu B rpadax u oprpacdax. Llenu, MuKiIbl, TpOCThIe HEMH U MPOCTHIE
UKJIBL. TeopeMbl 0 MPOCTHIX MemsX U nukiax. [Ipumepsl.

10. CesiznocTh B rpadax. KommonenTs! cBsizHocTH rpada. Teopema o qononnenuu rpada.
CBs3b uncina pédep, BEPIINH U KOMIIOHEHT CBSI3HOCTH.

11. TTouck mapuipyToB B rpadax. AJTOPUTMBI TIOMCKA B IIUPUHY U B TIIyOUHY.

12. Harpy>xennsie rpadsl. [Tonck MUHUMaIBHBIX MapUIpyTOB B rpadax.

13. lepeBps. CBoiicTBa nepeBbeB. XapakrepuzaluoHHas Teopema. OCTOBHOE NEpeBoO.

[Torck MUHUMATBFHOTO OCTOBHOTO JiepeBa B Harpy>KeHHBIX rpadax.



14. Diinepossl rpadgel U nukibl. Kpurepuil sitnepoBoctu rpada. AJITOpUTM BbIIENIECHUS
sinepoBa nukia B rpade. [Ipumepsr.

15.'amMunbTOoHOBBI  Tpadbl W HUKIBL. JlOCTAaTOYHBIE YCIOBHS  CYLIECTBOBaHHS
raMHJIBTOHOBBIX IUKJIOB. MeToibl BBIJIEIEHUS] TaMUIBTOHOBBIX LIMKIOB B rpade.
[Ipumepsr.

16. Iynonbubie rpadel. Teopema Kénura. Crioco0 pacno3HaBaHus JBYIOIBHOCTH Tpada.
[Ipumepsr.

17.11nockue u mnanapusie rpadbl. ['panu miockoro rpada. [Ipumepst yknanku rpados.
®opmyia Dunepa.

18.Cnencteue u3 dopmynsl Jiinepa. Hemmanapuocts rpadoB K3.3 u KS5. Kpurepwnii
IaHapHOCTH Tpada.

19.1IpaBunpHas packpacka BepmiuH Trpada. XpoMaTHYECKOe YHUCIO0. AJITOPUTM
noclieioBaTeIbHON packpacku. [Ipumepsi.

20.Packpacka muanapubeix rpagoB. ['mmore3a o ueThlpéx Kpackax. Teopema o HSATH

KpacCKkax.

5.2.2. IlpoekTHBIE 3aJaHUA MO AUcHUIJINHe «30paHHbIe BONPOCHI

AMCKPETHON MaTeMATHKH»

basosbiii pazaesa 1. KomOuHaTopuka

3ananmue 1.1.

Pa3zpaboraiite 15 MIKOTHHUKOB KOMIUIEKC HCTOPUYECKUX IKCKYPCOB O
CTAHOBJICHUU M Pa3BUTUU TAKUX BaXKHBIX Pa3JE€NOB JTUCKPETHOM MaTEeMaTHUKH Kak
KOMOWHATOpUKa, Kpunrorpadus, TEOpHsl YHCEN, PEKyppPEHTHBIC COOTHOIIEHUS,
CyMMBI, Tpadbl U Jp.

Ipumepnolii nian sKCKypca 8 UCMOpuo HaAyKu
— CBEJCHUS O 3apOXKICHUU HAYKHU;
— TpuUMepHl TPOOIEMHBIX, CTAPUHHBIX 3a/1a4, JABIIUX TOTYOK K Pa3BUTHIO
HayKU;
— XPOHOJIOTHSI OCHOBHBIX MEPEJIOMHBIX ATANIOB PA3BUTHUS HAYKH,
— Owuorpaduueckue CBEICHUS, OCBEIIAIOIINE CynbObl HAyYHBIX HJIEH U

CyIbObI X TBOPIIOB;



— CBEJICHHUS O COBPEMEHHBIX TEHJICHIIUSIX PA3BUTHUSI HAYKH;

— Oubnuorpaduyeckuii CNHCOK JUTEpaTypbl [JIsl JKeJaimux Oosee
MOIPOOHO MO3HAKOMUTHLCS C UCTOPUEH Pa3BUTHUS HAYKU;

— KPOCCBOPJ WJIM BUKTOPUHA MO UCTOPUUECKOMY IKCKYPCY.

Dopma npedcmasnenus pe3yivmamos 8biNoNHeHUs 3a0anus 1. 1: npe3eHTanus

HMCTOPUYECKUX IKCKYPCOB.

3ananme 1.2.
Pa3zpaboraiite u co3gaiiTe monmynsipHBIA 03HAKOMHUTENIBbHO-0030pHbIN Web-
CalT O CIEUUANBHBIX YUCHIAaX JJISI ITKOJIbHUKOB.
Ipumepnwuii nnan Web-catima

e Yro Takoe unciio? McTtopudeckuil 5KCKypc O BO3BHUKHOBEHUM YHCET.

e Uucna dubonauun. buorpaduueckue crenenus o Gubonayun. 3agada o
KponuKkax. 3ameuarenbHble cBoWcTBa uncen Dubonayun. Yucna
dubonauum u 30motoe ceuenue B [Ipupone, Hayke, MckyccTse.

e [apMOHMYECKHE YHUCIA — UCTOPHS MX MOSBICHUS U OCHOBHBIE CBOWCTBA.
Kaprounsiii pokyc. 3amaua o yeppske Ha pe3uHKe. My3bIka U Yucha.

e Upncna CrupnuHra MepBOro W BTOPOrO poaa — CBeACHUS 00 uX
BO3HHUKHOBEHUH U TIPUIOKEHUSX.

e Yucna bepHyn — UCTOPUS X MOSBJIICHUSI U OCHOBHBIE CBOMCTRBA.

e QurypHsle yncia

o KombunaropHsie 3aqaun u yncia Karanana.

e (CoBeplICHHbIE, IPYKECTBEHHbIE, CYACTIIUBBIE U JIP. YUCIA.

e Kpoccopn, Tect, peOyc uiau BUKTOPUHA O CIIEIUATBHBIX YHCIIAX.

Dopma npedcmasnenus pe3yiomamos evinoanenus zaoanus 1.2: \Neb-cait n

€ro Mpe3eHTalHS.

3ananmue 1.3.
Hanummre cratelo W JOKIad IS €XKErOAHOM HAyYHO-NPAKTUUYECKOU
KOH(EPEHIIUHM CTYICHTOB U MOJIOMBIX y4eHBIX «Mononexp u Hayka X XI Beka» Ha

OJTHY U3 CIEAYIOIIUX TEM:



— IlIxonbHUKaM O MOHSATHH PEKYPPEHTHOTO COOTHOIIICHUS
— PekyppenTHBIE COOTHOIICHHS B (PU3UKE
— Heomnoponubie peKyppeHTHBIE COOTHOIIEHUSI U METOBI X PELICHHUS.
— PekyppeHTHBIE COOTHOIICHHS U TPOU3BOASAINNE (YHKIIUH.
IlpumepHnwiii nian HayuHou cmamou
1. Bgeoenue. CBeneHuss 00 axkTyaJdbHOCTHM TeMbl CTaTbh. Yemy moOCBsIIeHA
crarbsa? Kakoii Bompoc 3aTrparuBaetcst B ctarbe? OCHOBHAS 11€JIh CTaThH | T.II.
2. OcHosnasi  uyacmb. OOOCHOBAHHO  pACKpBHIBAIOTCS ~ TEOPETUYECKUE W
NpaKTUYECKHUE aCTIEKTHI MPOOJIeMaTuKy cTaThi. [Ipumepsl.
3. 3axntouenue. OCHOBHBIE BBIBOIBI, PE3YABTATHI, PEKOMEHIAIINH U T.II.
4. Bubnuoepaghuueckuii cnucox UCTIONb3yeMOU JIUTEPATYyPHI.
Dopma npeocmasnenus pe3yibmamos 6blnoaHeHus: 3a0anus 1.3: neyaTHbii 1

C—)JIGKTpOHHI:IfI OK3CMILIAP CTATbHU, HOJIFOTOBHGHHBIﬁ JOKJIaz C HpCSGHTaHHCﬁ.

3ananue 1.4.

CozpaiiTe HOMEp MOMYJISPHOTO >KypHala [JIs IIKOJIBHUKOB, B paMKax
KOTOPOTO OyAyT OCBEHIaThCsl BOMPOCH! Kpunrtorpaguu. OCylecTBUTE €ro BBITYCK
U TIPE3EHTAIIHIO.

Ipumepnvle pybpuku scypHana
o W3 ucropun xoaupoBaHus
— CnocoObl muppoBanuss B anTtuuHble BpemeHa. lludp «ckxurtamay.
[TonuGuanckwmii kBagpar. Kox Yesaps.
— B cpennue Beka. llludpyromue Tadbnuimpl. Marndeckuii KBaapar.
— B XIX — nagane XXsB. llludparop Ixeddepcona. Jluneiika Cen-
Cupa. Hludp Bepnama.

o byksennsie konpl. A30yka Mop3e

o Tenerpadnbie 1 TOYTOBBIE KOIBI

o KoaupoBanue B MAalIMHHON TEXHUKE

o PaccrosiHue u kon XeMMuHra

O KOI[I/IpOBaHI/Ie C IOMOIIBIO MHOT'O4JICHOB



O I/IFpBI H PAa3BJICUCHUS U3 obnacTu KOAUPOBAHUA U JCKOAUPOBAHHA

o Konpl u TaliHONUCH B Xy0’)KECTBEHHBIX (DUIIbMaX U JUTEpaTypeE.

ba3soBbiii pa3zae 2. JieMeHTHI Teopun rpados

3ananmue 2.1.

Co3pmaiite  HOMEP NOMYISPHOrO JKypHana JUisl IIKOJbHHUKOB, B paMKax
KOTOpOro OynyT OCBEILIAThCs MOMYJSpHbIE 3a1aud Teopuu rpadon. OcylliecTBUTE
€r0 BBIITYCK U MPE3EHTALMNIO.

IIpumepnvle pybpuku scypHana

o W3 ucropun BOBHUKHOBEHUSI TEOpUH rpadoB

o I'padsl momoraror pemars 3a1a4u

o [punoxenus treopun rpadoB

o Kparko 00 0CHOBHBIX MOHATHUSAX T€OPUU TpadoB: rpad, 3IeMEHTHI
rpada, Buabl rpada, creneHs BepInHbI rpada, MapiipyTsl B rpade,
CBSA3HOCTb U .

o [epesbs. CBoiicTBa aepeBbeB. OCTOBOE epeBo. [lepeBbs B
IPOrpaMMHPOBAHHH.

o 3ajada o Tpex JoMax M Tpex Kojoauax. MUKpoCcXeMbl B
paauolIeKTpoHuKe. Ykianaka rpada. dopmyna Diinepa.

o 3anmava o kEHUrcOeprckux Moctax. GuUrypel HeMpepHIBHOTO PUCOBAHUS.
[IpaBuiia 06xona Uryp OMHUM POCUECPKOM.

o MHrpa V. 'amunsrona «KpyrocBeTHoe myTemecTBue». 3ajaya
KOMMHUBOSIKEDA.

o JlabupunThl. OOX0BI TAOMPUHTOB.

o Packpacka rpados. 3amaun, cBa3aHHBIEC ¢ pacKkpackoi rpada. ['unoresa
yeThIpex Kpacok. CBOMCTBA 1IaXMaTHOM JOCKH.

o O ceresbix 3ana4yax. [lotoku B ceTsix. CeTeBoe IUIAHUPOBAHUE U

yIPaBJICHUE.

3ananue 2.2.

CocraBbTe MCTOANYCCKYIO KOIIMIIKY «B IIOMOIIb Y4YHUTCIIO MAaTCMATHUKN) II0



pyOpuke «3aHUMAaTeNbHbIE 3a/1a4u M0 Teopuu rpadosy», «Ipadsl B onuMIMagHbIX
3a/1a4ax» C pEUICHUSIMHU.
Dopma npedcmasnenus pe3yrbmamos 6ulNoaHeHus: 3adanus 2.2: anbooM —

MCTOANYCCKAsA KOIMUJIKA «B IIOMOIIb YUUTCIIO MAaTCMATUKN» U €C IMIPC3CHTalUA.

3apanmue 2.3.

B Teopum rpadoB uMeercs UeNbld apceHal AJTOPUTMOB  IOMCKa
ONTHUMAJIBHBIX MapuIpyTOB B rpade, onpeaeiaeHusi CBI3HOCTH Tpada, pacKpacku
rpada u apyrue.

[IpencraBnenne mareMaTH4eckuX OOBEKTOB B MPOrpaMMax IO3BOJSET
YMEHBIIUTh TPyAO3arpaThl Ha «u300peTeHue Benocunenaa» u AHPEeKTUBHO
MO3BOJIIET PEIIATh Psijl MPAKTUUECKUX 3a7a4 C TOMOIIbIO KOMITbIOTEPA.

OcymiecTBUTE MEPEBOl OCHOBHBIX AJITOPUTMOB TEOpPUHU TpadoB HA OAMH M3
A3BIKOB MpOrpaMMupoBaHusi. Hamumure mporpamMmy Ha Jr000M KOMITBIOTEPHOM
A3bIKE JUIS:

1. onpenenenus cBsi3HOCTH Tpada;

2. HaxOXJIeHUs MapuIpyToB B rpade (MoUcK B IIyOHHY, TOMCK B ITUPUHY);

3. BBIJICIICHHS diliepoBa U TaMUJIBTOHOBA ITUKJIA B rpade;

4, HaXOXJEHHUS 0CTOBA MUHMMAaJILHOTO Beca B rpade (anroputm Kpackana);

5. MpaBUIIBHOM pacKpacKu BEpIIMH rpada.

Dopma npedcmasnienus pe3yivmamos 8bINOIHeHUs 3a0aHus 2.3: TIPE3CHTAINS
pa3pabOTaHHBIX KOMITBPIOTEPHBIX MPOTPAMM C JEMOHCTpaluei uX padoThl Ha

KOHKPCTHBIX 3aJa4ax.

3ananue 2.4.

Hanummre cratelo W JOKJIAM JUISL  €XKETOAHOM HAyYHO-IPAKTUUYECKOU
KOH(EPEHIINH CTYICHTOB U MOJIOABIX yUYeHBIX «Momonexp 1 Hayka XXI Beka» Ha
OJIHY U3 CIEAYIOUIHUX TEM:

— DOnementsl Teopun rpados B LIIKM
— I'pynmsl u ux rpadgsl

— O cereBBIX 3a7a4ax



— I'padbl noMoraroT pemarh NPaKTUUECKUE 3a]1a4H
IlpumepHnwiii nian Hayunou cmamou
1. Beedenue. CBeneHus 00 aKTyaJIbHOCTH TEMbI CTarbu. YeMy MOCBsILEHA
ctarbs? Kakoil Borpoc 3aTparuBaercs B ctarbe? OCHOBHAS 1I€JIb CTAThU U T.I1.
2. Ocnoenasi  uyacms. (OOOCHOBAaHHO  PACKPBIBAIOTCS  TEOPETUYECKHUE U
NPAKTUYECKUE aCMEKThl MpoOIeMaTHKu cTaThu. [Ipumepsl.
3. 3axnrouenue. OCHOBHBIE BBIBObI, PE3YIbTAThl, PEKOMEHAAMH U T.II.
4. Bubnuoepaghuueckuii cnucox UCTIONb3yeMOU JIUTEPATYPHI.
Dopma npeocmasnenus pe3yibmamos 6blNoIHeHUs: 3a0anus 2.4 e4aTHbld U

BHeKTpOHHBIﬁ OK3CMILIAP CTAThU, HOI[FOTOBHGHHBIﬁ J0KJIazg C HpCSCHTaHHCﬁ.

5.2.3. TunoBbie BAPMAHTHI KOHTPOJIBHBIX PA0OT M0 AUCIHUILJIMHE

«M30paHHbIe BONPOCHI IMCKPETHOH MAaTEeMaTHKU»

KonTpoabnas padora Ne 1

Bbasosbiii pazaea 1. KomOuHaTopuka

Bapuanr 1
1. HaiftTu  pemieHne  pEeKyppeHTHOTO  COOTHOIIGHHS  an+2=/an+1—6an,
YAOBJICTBOPSIOIIEE HaYaIbHBIM YCIIOBHAM dg = 3, a1 = 8.
2n® +3n? +n

n n
2. Haiitn cymmy ) k® MeTomom mpuBeneHus, ecian » k% = 5
k=1 k=1

BapuanTt 2
1. Halitu  pemieHre  pEeKyppeHTHOTO  COOTHOIICHHUS  an+2=8an+1—16an,

YAOBIICTBOPSIONIEE HaYaIbHBIM ycIIOBHSAM dg = 0, a3 = 8.

n
2. Haiitu cymmy Y k° ¢ MOMOIIBIO PEKYyPPEHTHBIX COOTHOILICHHUH.
k=1

KonTtposbHas padora Ne 2

ba3zoBbiii pa3nen 2. Teopus rpagos



Bapuanr 1

1. Cesasublii rpad, He coaepKaluil HUKIOB, HA3bIBACTCS:
a) nceBaorpadom; 0) MmynsTUrpadom;
B) JIECOM; I') IEPEBOM.

2. Cpenu u3o0pakeHHbIX Ha puc. | rpadoB M30MOPGHBIMU SBISIIOTCS :

SRV

Puc. 1

Ga

a) Gy u Gy 0) Giu Gg3; B) G1 1 Gy r)Gou Gy,

3. Marpuiia cMexxHocTd i Tpada, n300pakeHHOTO Ha pUC. 2, UMEET BU/I;

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

4. V3oOpaxeHHbIl Ha pHC. 3 Tpad sBiIsIeTCs:

a) SMJIEPOBBIM U TaMUJIETOHOBBIM;
0) 2IJIEpOBBIM, HO HE TAMUJIBTOHOBBIM;
Puc.3  B) raMHJIBTOHOBBIM, HO HE DHJICPOBHIM;

T') HE 3IJIEPOBBIM U HE TAMUJIETOHOBBIM.



5. Nmeercs 100 ropogoB, MexIy HEKOTOPBIMH M3 HHUX IPOJIOKEHBI JOPOTH C
JIBYXCTOPOHHHUM JIBIDKEHHEM. M3BecTHO, 4TO U3 J000ro ropoga MOKHO
nonacTb B JI000M Apyroil, mpuyemM Mo €IMHCTBEHHOMY MapuipyTy. CKOJIBKO
UMEETCA 10pOor?

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

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
6
7
5
8
4 3 10
Puc. 4 9

/. lnuHa Kparyailiero MapuipyTa, COEIUHSIONEro BepmuHbl | u 8§,
IpPUBEIEHHOTO Ha puc. 4 rpada, paBHa:
a)3; 0)4;B)5;r)6.
8. Jlomyckaet nu rpad, n300paxeHHbIN Ha pHC.4, INTOCKYIO YKIIAJIKY:
a) na; 0) HerT.
9. UYucno rpaneii rpada NpyuBEICHHOTO HAa PUC. 4 PaBHO:
a)8;6)9;8) 10; 1) 11.
10.SABnsercs nu rpad, n300pakeHHBINH HA PHC. 4, TBYAOIHHBIM:
a) na; 0) HeT.
11. XpomaTtudeckoe 9rcIIo s PUBEAESHHOTO Ha puc. 4 rpada paBHO:

a)2;0)3;8)4;r1) 5.

Bapuant 2
1. I'pad, comepkamnii U OPUEHTUPOBAHHBIE W HE OPUEHTHPOBAHHBIE pedpa,
Ha3bIBACTCA:

a) ncepaorpadom; 0) mynbTUrpadom;



B) oprpadom; ') CMEIIaHHBIM Tpadom.

2. Cpenu n300pakeHHBIX Ha puc. 1 rpadoB M30MOPPHBIMU ABIISAIOTCS:

G: G2 Gs Gs
Puc. 1

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

3. Marpuua cMexxHOCTH AJid rpada, n300paKeHHOro Ha pUC. 2, UMEET BUJ:

V2
Vs
Vi
Puc. 2
021 100 021 020
a) 221; 6)000 ; B)211; ¢ 121.
110 111 110 101

4, W300paxeHHBINH HA puc. 3 Tpad ABIACTC:

a) SIJIEpPOBBIM U FTaMUJIBTOHOBBIM;

0) SHJIEPOBBIM, HO HE TAMIJIFTOHOBBIM;

Puc. 3 B) TaMIJIETOHOBBIM, HO HE SIJIEPOBBIM;
T') HE SHJIEPOBBIM M HE TAMHUIIETOHOBBIM.
5. B copeBHOBaHWMM 1O KpYroBOW CHCTEME C JBEHAIIAThIO YYaCTHUKAMU
IIPOBENTM BCE BCTPEUU. DTO O3HAYAET, YTO Ka)K[as rapa WTPOKOB BCTPEUACTCS
Mex Ty co00¥ poBHO ofiH pa3. CKOJIBKO BCTPeU OBIJIO CHITPAHO?

6. IIpoctem muKIIOM B rpade, n300pakeHHOM Ha pUC. 4, SBISETCS:

a) 1-5-4-3-6-5-1; 6) 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.
/. JlnuHa KpaTyaillllero MapuipyTra, COEIUHSIOIIET0 BEPLIMHBI
MIPUBEJICHHOTO Ha puc. 4 rpada, paBHa:
a)3; 6)4;8)5;1) 6.
8. [Homyckaet nu rpad, n300pakeHHbIN Ha puc.4, TIIOCKYIO YKIAJIKY:
a) 1a; 0) HeT.
9. Yucno rpaneii rpada npuBeACHHOIO Ha pUC. 4 PaBHO:
a) 10;6) 11;8) 12; 1) 13.
10. SBnsercs nu rpad, M300paskeHHbIN Ha puc. 4, TBYIOIbHBIM:
a) 1a; 0) HeT.
11. Xpomaruueckoe 4YUCIIO JJIsl MPUBEACHHOTO Ha puc. 4 rpada paBHO:
a)2;0)3;8)4;r1) 5.

1 2 7

10

Puc. 4



JIMCT BHeCeHUs U3MEHEeHU

JlononHenust U u3MeHeHus: B paboueld mporpamme aucuumuinabl Ha 2018/2019
y4eOHBIH rof:

B pabouyro nporpaMMy AUCHUIUIMHBI BHOCATCS CIEAYIOIINE U3MEHEHUS:
I. Ha turyneHoM smcte PIIJI m POC wu3MeHEHO Ha3BaHUE BEAOMCTBEHHOU

MPUHAAIEKHOCTH «MUHHUCTEPCTBO HAayKM M Bbiculero obpazoBaHusi PD» Ha

OCHOBAaHUMU TMpHKa3a «0 BHeceHMH u3MeHeHuidl B cBeneHus o KITIY um. B.IL
ActadneBay ot 15.07.2018 Ne 457 (m).

2. Ha turynsaoMm sucte PIIJ] 1 ®OC usmeneHo HazBanue kadeapsl pa3padoTunka
«Kadenpa marematnku M MeTOAMKM OOYy4YEHHs MareMaTHKe» Ha OCHOBAaHHUH
pemienust Yuenoro cosera KITIY wum. B.II. AcrtadppeBa «O peopranuzanuu
CTPYKTYPHBIX noapazaeneHuil yausepcurera» ot 01.06.2018

PabGouyass mporpamma mniepecMOTpeHa U 0n00peHa Ha 3acefaHuu Kadeapbl
MaTeMaTUKH U METOAMKU O0yUeHHUsI MaTeMaTHKe
npotokod Ne 1 ot « 05 » cents6pst 2018 r.

3aBenyromuii Kadeapoit Q// YZZu@ JI.B. llIkepuna

Ono6peHo HayYHO-METOIUYECKIM COBETOM
NM®U KI'TTY um. B.I1. AcradneBa
«12» cents6ps 2018 r. IIpotokon Ne 1

[Ipencenarens C.B. bopTtHOBCKHIA

Vs



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 nutepaTypbl OOHOBIIEH YYE€OHBIMM U Y4EeOHO-METOJMYECKUMHU
U3JIaHUSIMU, DJIEKTPOHHBIMU  00pa30BaTEbHBIMU  pecypcaMu; OOHOBIICH
nepeyeHb COBPEMEHHBIX  MPOodecCHOHATBHBIX 6a3 JTAHHBIX u
UH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM.

Pa6ouas nporpaMma nnepeCMOTpCHa U 01106peHa Ha 3aCCJaHuH Ka(peI[pBI
MaTeMaTnukKu U MCTOOAUKH O6y‘{CHI/ISI MAaTEMAaTHUKC

npotokod Ne 7 ot «08» mas 2019 r.

3aBenyromuii kageapoi Ty, JI.B. llIkepuna
. % p

Onob6peno HMCC(H)
WHCTUTYTA MaTeMaTUKH, (PU3UKU ¥ HHHOPMATHKH

nporokoit Ne 8, 16 mas 2019 1.

[Ipencenarens \;g\ C.B. boptHOBCKUI



4. YueOHble pecypchbl
4.1. Kapra JiuTepaTypHOro ooecrnevyeHusi TUCUMILTHHbBI
«3BPAHHBIE BOITPOCHI JIUCKPETHOH MATEMATHUKH»

Hamnpasnenue nmonrorosku 44.03.05 Ilegarormueckoe oopazoBanue (¢ AByMs: IpO(QUISIMHU TOATOTOBKH),
HarpaBJIeHHOCTH (poduis) oOpa3oBareabHOI MporpaMmbl Matemarnka u nHpopmaruka (ouHas popma oOyueHus)

MecTto xpanenus/ Kou-Bo
HaumenoBanue 3JIeKTPOHHBIN ajgpec IK3eMILISIPOB/
TOYeK JI0CTyna

Oobsi3aTesibHas IUTEpaTypa

KeiiB, M. A. JluckpeTHast MaTemMaTHKa [ DIEKTPOHHBIN pecypc]: yueOHoe OBC KI'TIY um. B. I1. Acradnena NunuBuyanbHbINA
nocooue / M. A. Keii; Kpacuosip. roc. iea. yu-t um. B. I1. ActadbeBa. — HEOTpaHUYEHHBII
Kpacnosipck, 2016. — 89 c. — Pexxum gocryna : JTOCTYT
http://elib.kspu.ru/document/22996

Cynomaros, C.B. Jluckpernas matematuka : yaeonuk / C.B. Cymomnaros, ObC «YHuBepcuTeTCKast NunuBuyanbHbINA
E.B. OBunnHMKOBA. - 4-¢ u31. - HoBocubupck : HI'TY, 2012. - 278 c. - OMOIMOTEKa OHJIANHY HEOTpaHUYCHHBIN
(Vaebnuku HI'TY). - ISBN 978-5-7782-1815-4 ; To xe [DneKTpoHHBIH 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 OHIAMHY HEOTpaHUYCHHBII
[DnexTpoHHbIii pecypc]. - JOCTYII

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

JonosHuTe/IBLHAS JIUTEPATYpa

Pynkmit A.H. COopHUK 33724 110 AUCKPETHOM MateMaTuke. Yactp 1. Hayunas oubnuorexa KI'TIY um. 78
PexyppeHTHBIE COOTHOIIIEHUS, CyYMMUPOBaHHUE, aCUMIITOTHYECKAsI B.I1. Acradbena

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

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

2006 — 100 c.

bepexnoii, B.B. /luckperHast marematuka: yaueOHOe mocodue (Kypc JIEeKIIHii) ObC «YHuBepcurerckas WNHauBunyanbHbIN
: yuebHoe nocob6ue / B.B. bepexnoii, A.B. IllanonHukoB ; MUHUCTEPCTBO 6ubinoTexa OHJIANH HEOT'PaHUYEHHBIN

oOpa3zoBanus 1 Hayku P®, DenepanabHoe rocy1apcTBEHHOE aBTOHOMHOE JOCTYI



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

(IOMKHOCTH CTPYKTYPHOT'O TIOAPA3CTICHN)

(moammcp) (Pamummus N.0.)

o0pa3oBaTesibHOE YUpEeKIeHHE BhIcIIero oopasoBanus «CeBepo-
KaBkasckwuii penepanbubiii yauepcure». - CraBpomnois : CKOY, 2016. -
199 c. : un. - bubmmorp. B kH. ; To e [DekTpoHHEIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=466802
Y4yeOHO-MeTOAMYEeCKOe 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] : meTognueckue pekoMmenaanuu / coct. A. H. Pymkuii. - 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
Jlexumu no Teopun rpados. — M.: Hayka, 1990. — 384 c. B.I1. ActadneBa
9. Kaasuk, 10.A. Maremarnueckuii 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 3jeKTpoHHas oubmnoreka (MOB) https://icdlib.nspu.ru/ WuauBuayansHbIid
HEOrpaHWYCHHBIN
JOCTYTI
12. | Elibrary.ru [DaeKTpOHHBIH pecypc]: seKTpoHHas OHOIHOTEYHAs CHCTEMA http://elibrary.ru WuuBuyansHbId
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/

1.2. Kapra MmatepuajibHO-TeXHMYECKOH 0a3bl UCUUILIUHBI

«H30paHHbIe BONIPOCHI IMCKPETHOH MATEMATHKH»

Hampasnenue noarorosku 44.03.05 Tlenarornueckoe oOpazoBanue (C IByMs

npoQUISIMHU MOATOTOBKH ), HAITPABICHHOCTH (MPodUib) 00pa30BaTEIHHOM

nporpaMMmbl Matemaruka 1 HHpOpMaTHKa

Aynuropus

Oo6opynoBanue

JJI IPOBEACHUA JICKIITMOHHBIX 3aHITUU

r. KpacHospck,
yn. [lepencona, 1.7,
ayn. 1-10

[Ipoekrop-11T, MHTEpaKTUBHAS 1OCKA -1 1T, KOMIIBIOTED
— 1 wrT., yyeObHas nocka-1mr, yaeOHbIX MecT — 301IT.
I1O: Windows, Office Standart, Kaspersky Endpoint
Security.

JUTSL IPOBEICHUS TIPAKTUUECKUX 3aHATHH (J1a00paTOpHBIX padboT)

r. KpacHosipck,
yi. Ilepencona, 1.7,
ayn. 1-10

[IpoexTop-11T, HHTEpAKTUBHAS JOCKA - | 1T, KOMIIBIOTED
— 1 mr., yaebnas gocka-1mT, yueOHbIX MecT — 30mIT.
I1O: Windows, Office Standart, Kaspersky Endpoint
Security.

JUISL CAMOCTOSITEIIbHOM PabOThI

. KpacHosipck,
yi1. [lepencona, 1.7,
ayn. 1-11. Yyebno-
UCCIIE0BATENIbCKAs
naboparopust «Teopus
Y METOJIMKa OOy4EeHUS

MAaTCMaTHuKE»

Komneroreps-10mT, MapKepHas nocka- 1 mT.
OnexrponHas oubnuoreka Jlnnkuna-1mr.

I1O: Windows, Office Standart, Kaspersky Endpoint
Security.







