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PaGouyass mnporpamma aucuurimHbl  «l30paHHBIE  BOMPOCHI  JAMCKPETHOM
MaTeMaTHUKH» COCTaBJIeHa JOIICHTOM, K.I1.H., M.A. KeiiB

Pabouas mporpamma IUCHMIUIMHBI OOCYXJ€Ha Ha 3acelaHuM Kadeapbl anreOpsl,
reOMETPUHU U METOAMKHU UX MPENOIaBaHMUsI

npotokon Ne 9 ot «09» mas 2015 .

3aBemyromuii kKageapoi .' B.P. Maiiep

L

OnoOpeHo  HAyYHO-METOJUYECKHM COBETOM CHCIHATBHOCTH  (HAMpaBICHUS
MOJITOTOBKHW ) MHCTUTYTa MaTeMaTUKH, (PU3UKH U HHOOPMATUKH

«27» mas 2015 . [Ipotokon Ne 9

[Tpencenarens HMCC(H) \;g‘ C.B. bopTHOBCKUI

UHCTATYT
MATEMATWKY,

SUINKKA U
MHOOPMATUKH




PaGouyass mnporpamma aucuuriMHbl  «l30paHHBIE  BOMPOCHI  JAMCKPETHOM
MaTeMaTHUKW» OOCYXJeHa Ha 3acelaHud Kadenpsl anreOpbl, T€OMETpUU U
METOIUKH UX IIPENoAaBaHus

npotokon Ne 9 ot «04» mas 2016 r.

3aBenyronuii kadeapoit .' B.P. Maiiep

OnoOpeHo  Hay4YHO-METOJUYECKUM COBETOM  CHEIHAJIBHOCTH  (HAIpaBlICHUS
MOJrOTOBKM) MHCTUTYTAa MaTeMaTUKH, (PU3UKU 1 MHPOPMATUKU

«20» mas 2016 r. ITpotokon Ne 9

[Tpencenarens HMCC(H) \% C.B. bopTHOBCKMI

UHCTATYT
MATEMATWKY,

SUINKKA U
MHOOPMATUKH




PaGouyass mnporpamma aucuuriMHbl  «l30paHHBIE  BOMPOCHI  JAMCKPETHOM
MaTeMaTHUKW» OOCYXJEeHa Ha 3acelaHud Kadenpsl anreOpbl, T€OMETpUU U
METOIUKH UX IIPENoAaBaHus

npotokon Ne 9 ot «17» mas 2017 r.

3aBenyronuii kadeapoit .' B.P. Maiiep

OnoOpeHo  Hay4YHO-METOJUYECKUM COBETOM  CHEIHAJIBHOCTH  (HAIpaBlICHUS
MOJrOTOBKM) MHCTUTYTa MaTeMaTUKH, (PU3UKK 1 HHPOPMATUKU

«26» mas 2017 r. ITpotokon Ne 9

[Tpencenarens HMCC(H) \% C.B. bopTHOBCKMI

UHCTATYT
MATEMATWKY,

SUINKKA U
MHOOPMATUKH




PaGouyass mnporpamma aucuuriMHbl  «l30paHHBIE  BOMPOCHI  JAMCKPETHOM
MaTeMaTHUKW» OOCYXJEeHa Ha 3acelaHud Kadenpsl anreOpbl, T€OMETpUU U
METOJIUKH UX IIPENoAaBaHus

npotokon Ne 9 ot «03» mas 2018 r.
~ ~ ||IIII ~
3aBenyronuii kadeapoit .' B.P. Maiiep
OnoOpeHo  Hay4YHO-METOJUYECKUM COBETOM  CHEIHAJIBHOCTH  (HAIpaBlICHUS

MOJrOTOBKM) MHCTUTYTa MaTeMaTUKH, (PU3UKK 1 HHPOPMATUKU

«23» mas 2018 r. [Tpotokon Ne 8

[Tpencenarens HMCC(H) \g C.B. boprHOBCKHiT [ WHCTIATYT

MATEMATUKY,

OUINKKA K
MHOOPMATUKA




PaGouyass mnporpamma aucuuriMHbl  «l30paHHBIE  BOMPOCHI  JAMCKPETHOM
MaTeMaTHUKW» OOCy)XJIeHa Ha 3acelaHud Kadeapbl MaTeMaTuKd W METOIUKU
0o0y4yeHHUs1 MaTeMaTHKe

npoTtokod Ne 1 ot « 05 » centsiops 2018 r.

3aBenyronmi kadeapoi Tt JI.B. llIkepuna
0/ % p

OnobpeHo HayYHO-METOIMYECKIM COBETOM
NUM®U KT'ITY um. B.I1. Acradbera
«12» cents6ps 2018 . IIpoTokomn Ne 1

o WHCTUTYT
C.B. BOpTHOBCKI/II/I MATEMATUKY,

OUINKKA K
MHOOPMATUKA
*

[Ipencenarens




PabGouass mporpamMma IUCHUILIUHBI OOCYXKJEHAa Ha 3aCEaHUU BBITYCKAIOIICH
Kadenpsl MaTEMaTUKK U METOJIMKH OOy4YEHUSI MaTeMaTHUKe
npotokos Ne 7, 08 mast 2019 r.

3aBenyromuii kKadeapoi

o/ Itn
1. Tiefl. HayK, ripodeccop % JI.B. llIkepuna

Ono6peno HMCC(H)

UHCTATYT
HHCTUTYTA MAaTCMAaTHKH, (1)I/ISI/IKI/I n I/IH(i)OpMaTI/IKI/I MATEMATUKY,

SUINKKA U
MHOOPMATUKH

nporokon Ne 8, 16 mas 2019 .

[Ipencenarens \;g\ C.B. bopTHOBCKMi1



1. HOACHUTEJIBHASA 3AIIMCKA

1.1. MecTo IMCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMMbl
[Iporpamma nucuuriuHel «30paHHbIe BOPOCH! JUCKPETHOM MaTeMaTHKW
pa3paboTaHa B COOTBETCTBUHU CO CJIETYIOINIMMU JOKYMEHTAMMU:

- (enepanbHBIM TOCYZAPCTBEHHBIM 00pa3oBaTeIbHBIM  CTaHAAPTOM
BBICILIETO 00pa3oBaHus MO HampasieHuto moarotoBku 44.03.05 Ilemarorumyeckoe
oOpaszoBanue (¢ JByMs NpOPUIAMH TMOATOTOBKH), YTBEPXKICHHBIM MPUKA30M
MunuctepctBa oOpazoBanusi U Hayku Poccuiickoit @epepamuu ot 09 ¢eBpans
2016 . N 91;

-  @enepanbHbiM 3ak0HOM «0O0 oOpazoBanuu B P®» or 29.12.2012
Ne273-P3;

- npodeccuoHanbHbiM  cTaHaaptoM «llemaror (mpodeccroHanbHas
JESITENIbHOCTh B c(epe OIIKOJIBHOTO, HauaJbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpea”ero ob6mero oOpa3oBaHusi) (BOCIHUTATENb, YYUTENh)», YTBEPKICHHBIM
npukazoM MUHHCTEPCTBA TPyAa U colManbHOM 3ammThl PO ot 18 okTs6ps 2013 1.
Ne544n;

— HOPMAaTUBHO-IIPAaBOBBIMU JIOKyMEHTaMH, pernaMeHTUPYOUUMU
obpazoBarenpHbIN mporecc B KI'TIY um. B.I1. Acradresa.

HNucuunnuna «/30panHpie BOIPOCH! JUCKPETHON MaTeMaTUKW» BXOIUT B
COCTaB JIMCLMIUIMH IO BEIOOPY BapUaTUBHOM YacTH 00pa30BaTEIbHOM MPOrpaMMbl
no HampasieHuto noarotoBku 44.03.05 Ilegarornyeckoe obpazoBanue (C IBYMs
npoduassMH  TIOJATOTOBKHM), HampaBiIeHHOCTh (mpodwib) oOpazoBaTelbHOU

nporpammbl MaremaTrka u HHGOpMaTHKa.

1.2. O0mas TPy10eMKOCTb JUCHUILIHHbBI

OO0mmast TpyI0eMKOCTh AUCIUILINHBI COCTABIIACT 2 3a4ETHBIC SAUHUIIBI, 72
yaca o0miero oobeMa BpeMeHH, U3 HUX: 48 4. Ha ayquTOpHYIO padoTty; 24 4. Ha
CaMOCTOSITENIbHYI0 paboTy oOywarommuxcs. JlucrurimHa, COTTacHO ydeOHOMY
IIaHy, peanusyeTrcs B 8 cemectpe (ouHas dopma oOydenus). Dopma UTOroBOTO

KOHTpPOJIS — 3a4€T.



1.3. lean u 3agaun AMCHUILINHBI

HeobxonumMocth n3ydenust Tucuminiel «/30panHbie BOMPOCH! JUCKPETHOM
MaTeMaTUKW», OOYyYarOUIMMHUCS TEAaroruueckoro HampaBlIeHUs MOATOTOBKH,
00yCIIOBJIEHA TEM, UTO B Hallle BPEMSI, Mbl CTAJIM CBUACTENSIMU OypHOTO Pa3BUTHUSA
JUCKPETHON MaTeMaTWKH, KOTopas SIBJISETCS CEroJHsS HE TOJIbKO (yHAaMEHTOM
KUOEPHETUKH, HO U BXHBIM 3B€HOM MaTEMaTHYECKOTO 00pa30BaHMs.

Leab ocBoeHUsI TUCHUIIMHBI — (GOPMUPOBAHUE y OOYyYarOUIUXCS OCHOB
OOLIEKYNBTYPHBIX U NPO(ECCHOHANBHBIX KOMIETCHIIMH B XOA€ HU3y4YCHUs
JUCKPETHON MaTeMaTUKH.

3aga4yu AUCHUNIMHBI:

— (opMupoBaHHE TPEAMETHBIX 3HAHWUNA, YMEHUH M HABBIKOB B 00JIacTH
JTVCKPETHON MaTeMaTHKH;

— BOBJIEYCHHE OOYyYaIOUIMXCS B KBa3UMPO(ECCHOHANBbHYIO NEATEIbHOCTh B
XOJI€ pelIeHus 3a/1a4 U BBINOJHEHUS 3aJJaHui ¢ IPO()ECCUOHATIbBHBIM KOHTEKCTOM
10 JUCKPETHOW MaTEMaTHUKE;

- (QopmupoBaHHE OMNBITA CaMOOPraHU3AIMM W CaMOOOpPa30BaHUSI B XOJ€
BBITIOJIHEHUSI CAMOCTOATEIBHON PadOThI MO AUCIUILIIUHE.

1.4. OcHOBHBIE pa3/iesbl COAEPKAHMS
Paznen 1. KomObunaropuka.
Paznen II. Teopus rpados.

1.5. [lnanupyemMbie pe3y/abTaThl 00y4eHUs

B pesynbrare nzydeHus qucuuIuinHbl «130paHHbIE BONIPOCHI JUCKPETHON
MaTeMaThuku» y OOydarolerocss JOKHbI ObIThb  C(OPMUPOBAHBI  OCHOBBI
CIEAYIOMINX KOMIIETCHIUN:

- OK-3. CnocoOHOCTh ~ HCIOJIB30BaTh €CTECTBEHHOHAyYHbIE U
MaTeMaTH4eCKUE 3HaHUS ISl OPUEHTUPOBAHUS B COBPEMEHHOM MH()OPMALIMOHHOM
IIPOCTPAHCTBE.

-  OK-4. Cnoco6HOCTh K KOMMYHUKALIMU B YCTHOM M MUCbMEHHOU (popmax
Ha PYCCKOM M MHOCTPAHHOM A3BIKaxX Il PEIICHMs 3a]ad MEXKJIMYHOCTHOIO W
MEKKYJIBTYPHOTO B3aUMOJICVCTBUS.

- OK-6. CnocoGHOCTh K CaMOOpraHU3aIi U CaMOOOPAa30BAHHUIO.

— OIIK-1. T'oToBHOCTb CO3HABaTh COLMATBHYIO 3HAUMMOCTb CBOEH OymyIiein

npodeccun, oOnagarbh MOTHUBalMEd K OCYIIECTBICHHIO MPOodeccHoHaIbHON



JeSITEIbHOCTH.

— OIIK-2. CiocoOHOCTh OCYIIECTBIATh 00yuyeHUe, BOCIUTAHUE U Pa3BUTHE
C Y4€TOM COLMaNbHBIX, BO3PACTHBIX, NCUXO(DU3UUYECKUX U HHAMBHUIYAIBHBIX
OCOOCHHOCTEH, B TOM 4HCIE OCOOBIX O00pa3oBaTeNbHBIX MOTpeOHOCTEN
00y4Jaromuxcs.

- OIIK-5. Bnanenne ocHoBamMu MpO(EeCCHOHAIBHON 3TUKU U PEUYeBOM
KyJIbTYpPBI.

- IIK-1. TotoBHOCTH peanu30BBIBATH 00pa3oBaTEIbHBIC MPOTPAMMBI I10
IpeaIMETaM B COOTBETCTBUHM € TPEOOBaHUSIMH 00pa30BaTENIbHBIX CTaHAAPTOB.

- [TIK-4. CnocoOGHOCTH HCHONB30BaTh BO3MOXKHOCTH 00pa30BaTEIHLHOM
cpempl ISl JAOCTHKEHHMS JIMYHOCTHBIX, METANpEAMETHBIX M MPEAMETHBIX
pe3yibraToB OOy4eHHMsT M OOecneueHus KadyecTBa Yy4eOHO-BOCIIHUTATENIbHOIO

mpoliecca CpeCcTBaMH MPENOaBAEMbIX YICOHBIX MPEIMETOB.

[Inanupyemsbie pe3yabTaTbl 00yUeHHUs

3a/1aun OCBOECHHUS JUCIUILINHBI [Tnanupyemsble pe3ynsrarsel o0yuenus: | Kox pesynasraroB
0 TUCIUIUTMHE (JIECKPUTTTOPHI) oOyueHus
(KoMIITeTEeHIKSA )
DopMUpOBaHUE MPEIMETHBIX 3HaTh: MPEeIMET TUCIUILIIUHBL; POJIb, OK-3.
3HAaHUM, YMEHUU U HABBIKOB B MECTO U 3HaYUMOCTh AucuuIuinHbl B | OIIK-2.
00J1aCTH TUCKPETHOM MaTEMaTHKU cucreMe PO MIBHBIX TIPEIMETHBIX ITK-1.
3HAHUH; TEOPETUYECKUE OCHOBBI I1K-4.

pa3enoB TUCIHUILIAHEIL.

YMeTh: pacrio3HaBaTh OCHOBHBIC
MOHSITHSI TUCITUTUIMHEI, OTIPEIEIIATh
WX TIPU3HAKHA U CBOWCTBA; periarh
THUIIOBBIC 33191 M3 OCHOBHBIX
pa3aenoB TUCIHUILIAHEL.

Brnanersb: 0CHOBHBIMU ITOHATHAMH U
METOJaMU JUCIIATUIMHEL.

Bosiieyenue CTy1eHTOB B 3HaTh: MECTO, POJIb U 3HAYUMOCTh OK-4.
KBa3UIMPOPeCcCHOHATBHYIO 3JIEMEHTOB JIUCKpeTHOU Maremaruku B | OIIK-1.
JIESATEIbHOCTD B XOJ/I€ PEIICHUS MaTeMaTH4IeCKOM 00pa30BaHUU OIIK-5.
3a7a4 U BBIIIOJIHEHUS 3aJaHuH C IIKOJIbHUKOB; METOAUYECKIE TIK-1.
npohecCHOHAIBHBIM KOHTEKCTOM 10 | 0COOCHHOCTH O0YYEHHUS TKOJTHHUKOB
JTUCKPETHON MareMaTuke JJIEMEHTaM JIMCKPETHOM MaTeMaTuKe.

YMeTh: pemarhb 3a/1a4u U BIIOTHSTh
3a/1aHusl ¢ MPOoheCCUOHATLHBIM
KOHTEKCTOM B 00JIaCTU JUCLMILIUHEI.
Bnaners: onsIToM
KBa3HUITPO(HeCCHOHATBHOM
NEATEILHOCTH B 00JIaCcTH
IUCIHATIINHEL




®opMHUpOBaHUE OIbITA 3HaTh: OCHOBHBIE UICTOYHUKHU OK-6.

caMOOpraHu3alu u caM000pa30BaHusl; TEXHOIOTUIO

caMo00pa3oBaHus B X0Je OpraHu3ay MPOTYKTUBHON

BBITIOJIHEHUS CAMOCTOSITEIIbHOM CaMOCTOSITENILHON Yy4eOHO

paboTHI IO JUCIUILTNHE JESITEIbHOCTH B XOZI€ OCBOCHHUS
JCHUTIITUHBI.

YMeTh: caMOCTOSTENHHO MIIAHUPOBATH
U OpraHU30BbIBATh YYEOHYIO
JIeATENILHOCTD B X0 OCBOCHUS
JVCLIUTUTMHBL.

Brnagers: mpuemamu 1 MeToamMu
CaMOOpIaHU3aLUHU H
camM000pa30BaHMS B XO/I€ OCBOCHHS
JVCLIUTUTMHBL.

1.6. KoHTpoJb pe3yibTaTOB 0CBOCHUSA U CHHUILIMHBI

B xome wu3yuyeHUs JUCHUIUIMHBI HCIIOJIB3YIOTCS CIEAYIONIME METOIbI
KOHTPOJISI YCIIEBAEMOCTH OOYYaIOIIUXCS: YCTHBIA OIMPOC; COCTaBICHUE OTOPHBIX
KOHCTICKTOB; BBITIOJITHEHWE KOHTPOJILHBIX U JIOMAITHUX PA0OT U TECTOBBIX 3aJIaHUN.
dopma UTOrOBOTO KOHTPOJIS — 3a4€T.

OueHouHbIE CpEACTBA PE3YJIbTATOB OCBOCHUS JTUCHUIUIMHBI, KPUTEPHUU
OIICHKM BBIMIOJHEHUS 3aJaHU TMpeAcTaBieHbl B paznene «DOHIbI OIEHOYHBIX

CPEACTB ISl TPOBEACHHUS ITPOMEKYTOUHOU aTTECTALUN.

1.7. Ilepeyenb 00pa3oBaTeNbHBIX TEXHOJOIMiH, HMCIOJb3yeMbIX INpPH
OCBOCHUM THCIHHUIITHHBI
B mnpouecce 00ydeHHss HCHONB3YHOTCS pa3HOOOpa3HblE OPraHU3aLMOHHbIE
GopMBl M MeTOABI, TAKHE KakK: JIEKIMOHHbIE M NPAKTUUECKHE 3aHATUS;
caMOCTOsiITeNIbHAasE  paboTa; MOIYJIbHO-PEUTHHIOBAas TEXHOJOTHsS  OOy4YeHUs;
ANEKTPOHHOE OOy4YeHue; WHAMBHUAyalbHasA, (PpOHTalbHAsA, TpymnmnoBas (OpMbI

OpraHu3annun yqe6H0ﬁ ACATCIIBHOCTH 06yqa}oumxc;1, HUX COYCTAHUC U IP.




2. Opralmzaunonﬂo-MeTonnquKne JOKYMCHTDBI

2.1. TexHosiorn4eckasi Kapra o0y4eHusl JUCUMUILJIMHE
«A3BPAHHBIE BOITPOCHI IUCKPETHON MATEMATUKH»
Hanpasnenue mnonroroBku 44.03.05 Ilemarormueckoe oOpazoBanue (¢ AByMsI NpO(UISIMM TOATOTOBKH), HAINPAaBICHHOCTH (MPOQUIIb)
oOpazoBarenpbHOM mporpaMMbl Maremaruka v nHGopMaTrka (ouHasi hopMa 0O0ydeHHsI)

Bcero AYIUTOPHBIX 4acoB Bueaynu-
®DopMBI 1 METOIBI KOHTPOJIS
HanmenoBanue paznenoB u TEM IUCITUTUINHBL 9acoB [ poero | mexmmit | mab. | cemmma- | TOPHBIX
pabot poB ‘1acos

Pazgen I. KomOnnaTopuka 28 16 8 0 8 12 [IpoekTHOE 3amanue (13 pazaena I).
KonTponpaas padbora No 1.

Tewma 1.1. Beenenne B TUCKPETHYIO MaTeMaTHKY 8 4 2 0 2 4 OnopHbI# KOHCTIEKT

Tema 1 2. PekyppeHTHbBIE COOTHOLICHUS 12 8 4 0 4 4 Homamnee 3aganue No 1
Jomamuee 3amanue Ne 2

Tema 1.3. KoHeuHble cyMMBI: METOJIbI CYMMHUPOBaHUS 8 4 2 0 2 4 [Jomarmnee 3aganue Ne 3

Pazgen I1. DiiemeHTHI TEOPUHU rpados 44 32 16 0 16 12 IIpoextHoe 3amanne (13 pasnena II).
KonTponpHas padbora Ne 2.

Tema 2.1. BBeneHue B TECOPUIO KOHEUHBIX IPpadoB: 6 4 2 0 2 2 OnopHbI# KOHCTIEKT

OCHOBHBI€ MTOHSITHS

Tewma 2.2. Ces3HOCTS B Tpade. MapmipyThl U ITyTH 10 8 4 0 4 2 Homamaee 3amanue Ne 4

Tema 2.3. [lepeBbs 6 4 2 0 2 2 JomarmHee 3amanue Ne 5

Tewma 2.4. DiinepoBsl ¥ TAMUILTOHOBBI TPaQbI 6 4 2 0 2 2 Homamaee 3amanue Ne 6

Tema 2.5. Yknaaka rpaga 6 4 2 0 2 2 [omarminee 3aganue Ne 7

Tema 2.6. Packpacka Beprud rpaga 10 8 4 0 4 2 Homamraee 3amanne Ne 8

Bcero 72 48 24 0 24 24 3auer
DopmMa UTOTOBOTO KOHTPOJIS 10 YUeOHOMY MaHy | 3aver
Hroro | 72




2.2. Conep:kaHue OCHOBHBIX Pa3/1eJiOB U TeM JUCIHUILIHHBI

Bba3zosbiii pazgesa Nel. KomOnnaTopuka
Tema 1.1. BBenenune B ITMCKPETHYI0 MATEMATHKY

CBeneHHs O LENsAX U3yYEeHHS JUCKPETHOM MareMaTuku. [IpeameTr AucKpeTHoM
MareMaTuku. Pasnuume Mexay NOMCKPETHOM W HENPEPBIBHOW MaTeMaTHKOW.
Hcropuss CTaHOBIEHUS W PA3BUTHS JUCKPETHOM Maremartuku. [lpuioxxenus
JUCKPETHOM MAareMaTuKu. MeCcTO JIHCKPEeTHOM MATEMATHKA B  IIKOJIBHOM
MareMaTudeckoMm oOpa3oBaHMM. CBElIEHUS O HOBEHIIMX JOCTHKEHHUSX B o0nacTu

JHACKPETHON MAaTEMATHUKH.
Tema 1.2. PekyppeHTHbIE COOTHOLIEHUS

IloHsiTHE PEKYPPEHTHOTO COOTHOLUEHUS, NPHUMEPHI 3a1ad, NPUBOAALIMX K
PEKyppEHTHbIM cooTHomeHusAM. [Ipumepsl 3amad K3  MIKOIBHOTO  Kypca
MareMaTuku (apupMeTudeckass U reomerpuyeckas nporpeccus). OmnpeneneHue
pELIEHUs] PEKypPPEHTHOTO COOTHOIIEHUs (00liee M 4yacTHOe). MeToapl peleHus
PEKYpPPEHTHBIX COOTHOIIEHH (MeTon nepedopa u Ap.). JInHelHble peKyppeHTHbIE
COOTHOLIEHUS C MOCTOSHHBIMHU KO3 ¢uimeHTaMu. MeToapl peleHus: JTMHENHbIX
OJTHOPOJHBIX PEKYPPEHTHBIX COOTHOIICHUN C MOCTOSHHBIMU KO3(PPHUIIMEHTaMHU.
Heognoponneie peKyppeHTHBIE COOTHOLIEHUS W METOABl MX  PELICHMUS.

CHCHI/IaJIBHBIC quciia: cDI/I6OH8,‘{‘{I/I, CTI/IpJ'II/IHFa, BCpHYJ’IJ’II’I, rapMOHNYCCKHEC YHCJIa

u ap.).
Tema 1.3. KoHeuHble CyMMBbI: METOAbI CYMMHUPOBAHMS

Onpenenenue MNOHATUSL «KOHEYHass cyMma». CHocoObl 3almuch M 3aKOHbI
npeoOpa3oBaHusi KOHEYHBIX CyMM. CyMMBI W PEKyppPEHTHBIE COOTHOIICHUS.
Kparueie cymmbl. I[lpaBuiio u3MeHEHUs] TOpsJiKa CyMMHUPOBaHUs. MeToabl
CYMMUPOBAHHUSI: METOJl MPUBEACHUS, METOJ YCJOKHEHUS U YIPOIICHUS, METOJ

HHTCFpaHLHOﬁ OLICHKHN, METOA IIEPEXoJa K pCKYPPCHTHBIM COOTHOIICHUAM U JIP.



Ba3zosbiii pazgesa Ne2. JineMeHTHI TeOpuM rpados
Tema 2.1. BBegeHMe B TEOPHIO KOHEYHBIX IPa(OB: OCHOBHBIE IOHATHUS

CBeneHust 0 1eMsIX HM3YYCHHs] TEOpUU TpadoB M €€ MPHIOKCHHSIX.
Hctopuueckne cBeAcHHUS O CTAHOBICHWM W PA3BUTUU TEOpUH TpadoB
(Kmaccuyeckue HWCTopuyeckue 3amadn Teopuu rpados). CTtporoe m HECTporoe
omnpeneneHue moHATUs Tpada. OCHOBHBIE TIOHATHS TEOPUU TPadoB: BEPIIUHBI,
pebpa, nicenorpad, mynsturpad, rpad, opuenTupoBaHHBIM Tpad. CMEKHOCTh H
UHIAeHTHOCTh. CTenenp BepmuHbl Tpada. Teopema o cymme cTeneHeld BepIIvH
rpadga u e€ ciencrBue. M3omopdhusm u romeomopdusm rpadoB. Bumgsr rpados:
noJHBIN Tpad, myctoit rpad, k-monpHelil rpad u Ap. Marpuunoe 3ananue rpados.

[Toarpad. Oneparuu Hax rpadamu.
Tema 2.2. CsizHocTh B rpade. MapmipyThl 1 IyTH

[1yTh, MapuipyT, 1enp, uuki. CBs3HOCTh B rpadax. KOMIOHEHTHI CBI3HOCTH

rpacda. CoiicTBa CBSI3HBIX TpadoB.

[Touck mapuipyToB B rpade («IOUCK B TIIYOMHY», «IIOMCK B LIUPHUHY»).
Harpyxéunplii rpad. [lonck MUHUMaIBHBIX MapUIPYTOB B HAarpy>k€HHOM rpade.

CBenieHUs 0 IIEHHOCTH aJITOPUTMOB TIOMICKA MapIIpyToOB B Trpadax.

HBynonbusie  rpadel. Teopema Keénura o  naBymosbHbIX — rpadax.

Hctopuueckue ceenenus o Kéuure.
Tema 2.3. JlepeBbst

[TonsiTust «aepeBo» u «wiecy» B Teopuu rpados. [Ipumeps! 3aaa4, TPUBOIAAIIIX

K JI€pEBbAM. XapaKTepU3aLMOHHAs TEOpEMA.

OcToBHOE AepeBO. MHUHMMaIbHOE OCTOBHOE AEPEBO. AJITOPUTMBI IOMCKA

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

Tema 2.4. JitsiepoBbl 1 TAMHJIBTOHOBBI I'Pa@bl



3amaua o k€Hurcoeprckux mocrax. [omoBonomku o ¢urypax, 0OBOIUMBIX

OJTHUM POCUYEPKOM.

DiiyiepoBbl M TaMUJIBTOHOBBI IUKIBI U Tpadel. Kpurepuii siinepoBocTH.

Ceenenus o Bkiaze JI. Ditnepa B cTaHOBIEHHE U pa3BUTHE TeOpuu rpados.
Urpa «KpyrocsetHoe nmyremectBue» Y. 'aMuibsrona. 3aj1aua KOMMUBOSDKEpA.
Tema 2.5. Yraaaka rpaga

3amada o0 Tpex JOoMax U Tpex Koiomauax. Ykiaaka rpada. Ilnanapusie rpads.
He mmanapaocts rpadoB Ks um Ks;. Teopema o0 ykmanku mwoboro rpada B

TPECXMCPHOM CBKIIMAOBOM IIPOCTPAHCTBE. CBGI[GHI/DI O TPUIIOKCHUAX YKIAAKH

rpada.
Tema 2.6. Packpacka BepumiuH rpaga

3amada packpackd reorpapuueckoil KapTbl YeThIpbMsI Kpackamu. [ 'umoresa
4eTBIPEX Kpacok. Mcropudeckre cBEAeHMs O MONBITKaX A0KA3aTeIbCTBA TUIIOTE3bI
4yeThIp€X Kpacok. IIpaBunbHas packpacka BepiiuH rpada. XpoMaTHUECKOE YHUCIIO
rpada. AnropuT™M MpaBUIIBHOM BEPIIMHHON packpacku rpada. Teopema o msaTu

KpacCKax. 33,[[3‘18 0 COCTAaBJICHUHU paCIIMCaHU.



2.3. MeTonn4yeckune peKOMEHIANMH M0 OCBOCHHUIO TUCHMUILIHMHBI
Pexomenpanum aJ151 o0ydyaronierocsi mo padore Ha JeKIUAX

CnoBo «iIeKkuus» HPOUCXOJUT OT JIaTUHCKOro «lection» - urtenue. B
MOHSITHE JIEKLMU BKJIAJBIBACTCA JIBA CMBICIIA: JICKIUS KaK BUJ Y4eOHBIX 3aHITHIA, B
XO0Jle KOTOPhIX B YCTHOHM (hopMe mpenojaBaTeieM U3JIaraercs MpeaMeT, U JICKIHs
KaKk crnocod momaud ydeOHOro Marepuajga IyTeM JIOTUYECKH CTPOHHOrO,
CHUCTEMAaTHYECKH IOCIIEI0BATEIBLHOTO U SICHOTO U3JI0KEHNS.

Kak mnpaBwio, JeKIUS CONEPKUT KAKOM-TMOO 00beM  HayyHOU
uHbOpMAIIMU, HMMEET ONPEICIICHHYIO CTPYKTYpY (BBOIHYIO YacTbh, OCHOBHOE
cofiepkaHue, 0000LIeH s, IPOMEKYTOUHbIE M UTOTOBbIE BBIBOABI U JIp.), OTpaXKaeT
COOTBETCTBYIOIYK0 HJICI0, JIOTHKY PAaCKpBITHS CYIIHOCTH pPacCMaTpUBAEMBbIX
aprneHuii. Ilo cBoeMy Xxapakrepy W 3HAYMMOCTH cooOIIaeMas Ha JICKIHH
uHpopManusi MOXKET ObITb OTHECEHAa K OCHOBHOMY Marepualy U K
JOTIOJIHATEJIbHBIM CBEICHUSM.

Ilocemenne CTyneHTaMHM JIEKOMOHHBIX 3aHATHM — JEJI0  KpauHe
HEOOXOAMMOE, TIOCKOJIbKY JIEKIIMM JarT OO0 OpPHUEHTHPOBKY B TEME U
PACKPBIBAIOT CONEPKAHNUE TUCLUIUIVHBI.

B xome mekuuu INOJE3HO BHUMATENBHO CIEAUTh 3a PACCYKICHUIMU
JIEKTOPA, BBIITOJIHSSA [IPEAJIaracMble UM MBICIIUTENIBHBIC OIlEpallui U CTapasch Aarh
OTBETHl HA IIOCTABJIEHHBIE BONPOCHI, KaK TOBOPAT, CIYyIIaTh AKTHUBHO, BECTU
BHYTPEHHUIN MBICIEHHBINA JUaor ¢ JiekropoM. [Ipu 3ToM crnenyer BbipabaTbiBaTh y
cebs KPUTHUECKOE OTHOUIEHHE K CYHIECTBYIOUIUM HAay4YHBIM IOJOXKCHUSM,
IBITaTbCSl CAMOCTOSITENIBHO BHHMKAaThb B CYIIHOCTh HM3Yy4aeMOIO M CTPEMUTHCA
0OHapyKMBaTh MMEIOIIHMECS HECOOTBETCTBUS MEXIY TEM, YTO HaOIHOJAeTcss Ha
NPAKTHKE, U TEM, YTO 00 3TOM TOBOPUT TEOPHSI.

Jlexuust sIBiIsI€TCS MCXOMHBIM 3TAIlOM B OBJIAJCHUM HAYyYHBIMHU 3HAHUSMHU.
UroObl MaKCHMaJbHO HCHOJNB30BaTh €€ B Y4eOHOM Tmpolecce, HEOOXOIUMO
HAy4YUThCS 3alHCHIBaTh (KOHCIIEKTHPOBATh) JIeKIMU. KpaTkue 3amucu JeKIui,

KOHCIICKTUPOBAHHUC HX IIOMOIracT YCBOUTL MaArcpHall. Koncnekr sBisercs



MOJIE3HBIM TOT/Ia, KOT/Ia 3aITMCAaHO CaMO€ CYILIECTBEHHOE, OCHOBHOE.

3anmcy 1o XOAy JISKIIMH JOJDKHBI OBITh B IIEJIOM JIOCTATOYHO IMOJHBIMH TI0
COJIEP)KAHUIO, YIOOHBIMU JIJIsl TIOCIIEAYIOMIEH pabOThl U SKOHOMHBIMHU IO TEXHHKE
BBITIOJTHCHHS.

[TomHoTa conmep)kaHus 3HAHWKM O3HAYaeT HAIUYHE B HUX OCHOBHOTO
TEOPETUIECKOTO MaTepuana u oOIMX CBEACHMI MO pa3bsCHsIEeMOMY Bompocy. Bee
CYIICCTBEHHBIC MOMCHTBHI JICKIIMHM JIOJDKHBI OBITH 3allMCaHbl ¢ MAaKCHMaJbHOW
TOYHOCTBIO U TTOJTHOTOM.

JIyist yckopeHus: mpoliecca KOHCIIEKTUPOBAHUS PEKOMEHIYETCS, UCXOS W3
CBOMX MHIUBUAYAIBHBIX OCOOCHHOCTEH, BHIOPATh CHCTEMY BBITOJIHCHUS 3aliCce
Ha JICKIUSIX, UCTIONB3yS YIOOHBIE JJisi ce0sl YCIOBHBIE O0O3HAYEHUS OTICIIbHBIX
TEPMHUHOB, HanOoOJIee PACTPOCTPAHEHHBIX CJIOB W TIOHSTHH, TaK Ha3bIBAEMYIO,
COOCTBEHHYIO «MapKoTpauio» - CHCTEMY CIEIHUATbHBIX YCIOBHBIX 3HAYKOB,
CHUMBOJIOB, COKpAIIEHUH CJIOB.

PabGora Hajg KOHCIEKTOM JIEKIIMM HE 3aKaHUMBAaeTCsA cpa3y IMocie
JEKIIMOHHBIX 3aHsATHH. OHa OymeT 3aBEepIICHHON, €CIH CTYICHT IOBTOPHT
U3JIOKCHHBIH B KOHCIICKTE MaTepHall; BBIHECET HEMOHATHBIC TIOJIOXKCHHUS B
COZICp)KaHUM JIEKIIMA Ha TIOJS KOHCIEKTa M YTOYHHT IO JIPYTHMM HCTOYHUKAM;
JIOTIOJTHAT KOHCTIEKT JIEKI[MU TPOIMYIICHHBIMU (pazaMu, cIOBaMH, TMOIb3YsAChH
MaTepuaiaMd W3 CIHCIUAIBHON JIMTEPaTyphl; OPOPMHUT KOHCIICKT TEXHHUYECKH,
NpOM3BEsl TMOMYCPKUBAHMS, Hameyas IJIaBHbIC BOIMPOCHL. PexomenmyeTcs mis
oonee 3hdEKTUBHON MPOPAOOTKH JEKIIMOHHOTO MaTepHrayia JIOMOJHUTEIHHO
BBECTU COOpHUK (C108apb) NOHAMULL, BBIAEISS B HEM IS KaXIOrO HOBOTO
MOHATHUS €r0 ONpENEJICHWe, CBOWCTBA, MPHU3HAKWA, BHJIbBI, MPUMEPHl WIN
KOHTpIpUMEphl W T.II. VIMEHHO Takas cepbe3Has, KpomoTiuBas pabora ¢
JICKITMOHHBIM MaTepPHaJIOM IMO3BOJIUT TITyOOKO OBJIA/IETh 3HAHUSMHU.

TpaguunoHHast By30BCKas JIEKIMs, HAa KOTOPOW TPETOMHOCUTCS W
oOBsicHAeTCSI TOTOBass WHGOpPMAaIMs, TOJJIeKaAIas 3alOMUHAHUIO, OOBIYHO
Ha3bIBaeTCs HHPOPMAIIMOHHOW. BUbl neknii MoryT OBITH pazHooOpa3HbIMU. KX

BBEIOOpP 3aBHCHT OT CHENU(PUKH TMPENoJaBaeMoOl y4eOHOW ITUCIUILIIMHBI U



KOHerTHOﬁ TCMBI JICKIIHUH.

Pexomenanum 1Jis1 00y4aroierocs no padore Ha NPaKTHYECKUX 3aHATHAX

Ilpakxmuueckue 3anusamus - 3TO 3aHIATUS, TPOBOJUMBIE TOJ PYKOBOICTBOM
npenojaBatesis B y4eOHOM ayAuTOpuM, HampaBlIeHHblE Ha yrIyOleHue u
3aKpeIICHUE HAyYHO-TEOPETUUECKUX 3HAHUM, MIPUOOPETEHHBIX HA JIEKUHUAX WJIU C
IIOMOIIIbI0 yYE€OHUKOB; Ha (OPMHUPOBAHHUE YMEHUN W HABBIKOB B INPUMEHEHHUU
3HAHUW U OBJAJICHUE OINpEACNCHHbIMA METOJaMH CaMOCTOSTENbHON pabdoThl U
HaBbIKaMH NPO(PECCUOHATILHON JESATENIBHOCTH.

Paznnune Mexay CEMUHApCKUMH U NPAKTUYECKUMH 3aHSATHUSMU COCTOUT B
TOM, YTO Ha MEPBBIX PACCMATPUBAIOTCS, KaK IPABUIIO, TEOPETUUECKUE BONPOCHI, A
Ha BTOPBIX YCBAaWMBAIOTCS 3HAHUS NPEUMYLIECTBEHHO IPHUKIAJHOTO Xapakrepa,
IpUOOPETAIOTCA MPAKTUYECKUE HABBIKM B XOJI€ PEIICHUS 3a1ad, BBIIOJHEHUS
71a00paTOPHBIX, KOHTPOJIBHBIX MUCBMEHHBIX PAaOOT, TPEHUPOBOUYHBIX YIPAKHEHUM,
HAOJIIOIEHUH, SKCIIEPUMEHTOB, BBIIIOJIHEHUS TUIIOBBIX PACUETOB U Jp.

O PeKTUBHOCTh MPAKTUYECKUX 3aHATHM, MPEXKIE BCEro, 3aBUCUT OT
NOJTOTOBKHA K HUM CTYJI€HTOB, MX BHUMATEJIbHOCTH U AKTUBHOCTU B XOJ€ CaMHX
3aHATUN, TBOPYECKOTO OTHOIICHHS K BBIMOJIHEHUIO YYEOHBIX 3aJaHUld U
pexkomeHaauuid npenojaBatened. Ilepen mNpakTUYeCKUM 3aHATHEM  CIEAYET
U3YYUTh KOHCHEKT JIEKIMU U PEKOMEHJOBAHHYIO IPENOAABATEIEM JUTEPATYpy,
oOpaiass BHUMaHHE Ha MPAKTHUYECKOE MPUMEHEHHE TEOPHUH U Ha METOAMKY
pEILIeHUs TUIIOBBIX 3a/1a4.

Ha npakTudyeckoMm 3aHSATUHU TJIABHOE - YSCHHUTH CBSI3b PEIUAEMBIX 3a7a4 C
TEOPETUYECKUMH MOJOKEHUsIMHU. [Ipyu peleHny NnpeiokeHHON 3aadyd HYXHO
CTPEMUTBCS HE TOJIBKO MOIYYUTh NPABUIIbHBIA OTBET, HO U YCBOUTH OOILUN METOJ
pelieHus NoJ0OHBIX 3aay.

Pemenue 3amauu, BBINOJIHEHHWE YNPAXKHEHUHW HAJ0 HAUYMHATH C YETKOTO
YSCHEHMsI YCJIOBMs M TpeOOBaHMU 3anaHus. BosHuKaromme TpyJHOCTH IpH
pelieHny 33Jad M JPYrHX MNPAKTUYECKUX pabOT 4YacTO BBI3BAHBI HE CTOJIBKO

OTCYTCTBUCM HOJIKHBIX YMCHHﬁ, CKOJIbKO HCBHHUMATCIBHOCTBIO K YACHCHHUIO



CMBICJIa YCJIOBHS 3a/1a4i WM YIPAKHEHHUS, a IOPOM U HENOHUMAaHUEM TOTO, B UEM
COCTOHT 3a/IaHHE.

[Ipu pemiennn 3aga4 pEKOMEHAYETCS CICIYOIIAN allTOPUTM JCUCTBUM:

1. «IIpaBUIBHO MOHATH YCIOBUE 33Ja4M — 3HAUUT HA MOJIOBUHY €€ PEIIUTHY.
BbIICHUTH UCXOJHBIE TaHHBIC JIJIS PEIICHMs 3a/lauu (4TO JaHO) U 4TO Tpedyercs
MOJIYYUTh B PE3YJIbTATE PELICHUSI.

2. Teopetnueckas 6aza pemieHus (KaKue 3aKOHBI U TOJIOKECHUS IOJDKHBI OBITH
MPUMEHEHBI TPU PEIICHUH ).

3. O6muii mian (mocae10BaTeIbHOCTh) PEIICHHUS.

4. OdopmiieHne pemeHus.

5. 3anuch NOJIy4YEHHOTO PE3YJIbTaTa U €r0 aHaAJIU3.

JInst BefeHWs 3ammMced Ha TPAKTUYECKUX 3aHATHSIX OOBIYHO 3aBOJST
OTZIENbHYIO TETPAIb M0 KAKI0W Y4eOHOU JUCIUTIIIMHE.

Jlornueckas CBA3b JIEKUMH U NPAKTUYECKUX 3AHATUN 3aKIIFOYAETCS B TOM,
9YTO UH(POpPMAIHs, MTOJyYeHHAsl Ha JIEKIUH, B IPOLECCE CAMOCTOSTEIbHON pabOTHI
Ha MPAKTUYECKOM 3aHATHUM OCMBICIMBAETCA M TepepadaThIBaeTCs, MPU MOMOIIU
IpenoAaBaTesiss aHAIM3UPYETCS OO0 MENbYallluX MOAPOOHOCTEH, MOCIe Yero

IIPOYHO YyCBAUBACTCA.

Pexomenganum AJ151 o0yuyarouierocsi mo pa3padorke ornopHoro

KOHCIIEKTA

Pammmonanenass u »sddexkruBHas mnepepaboTka ydeOHOro Marepuala
BBITMIOJHSIETCSI 32 CYET BBIWICHEHHUS B €r0 COJIEP)KAHWU CMBICIOBBIX EIMHHII,
CBEpThIBaHUS MX M IepeBoJa Ha OOpa3HbIl $3bIK B CHUMBOJMYECKOW WU
rpaduueckoii ¢opme. Cpenu pa3nMuHbIX BHJIOB TIparuecKoro MoJEIUpOBaHUSA
yueOHOI nH(pOpPMALIUH, BBACSIOT— OMOPHBI KOHCIEKT — KaK CHCTEMY OIOPHBIX
CUTHAJIOB B BUJI€ KpPAaTKOTO yciaoBHOro koHcnekra (B.®. [latanos).

Memoouxa nocmpoeHus OnopHuIX KOHCHEKMO8:

O OIpenenauTb 00beM H3JIaraéMoro Marepuasna, UCIOIb3yeMOro JIJisl OMOPHOTO

KOHCIICKTA,



O Ppa3AeNUTh STOT MaTepHUasl HA OCHOBHBIC OJIOKH;

O BBIJICIUTH B HUX OCHOBHBIC OIMPENEIICHUS U TE3HUCHI;

O TPOoAYMaTh OTPAKCHHE ITUX ONPEICICHUN WM MOHATHH B BHUJE OMOPHBIX
CHUT'HAJIOB;

O BHECTH HX B CXeMy OJIOKa;

O 0003HAYUTH B3aMMOCBS3H MEXKY OIOPHBIMH CHTHAjJaMH BHYTPH KaXJIOTO
OJI0Ka;

O O00O03HAYUTh B3aUMOCBS3b MEXKIYy BCEMH OJOKAaMH TEOPETHUYCCKOTO
MaTepuana;

O BBIHCCTH YCJIIOBHBIC 0003HaYeHHs 3a MMpCACJIbl OIIOPHOI'0 KOHCIICKTA.

PexoMeHIannu AJs1 00y4aouierocs mo noAroToBKe K 3K3aMeHy

DK3aMeH — 3TO IITyOOKasi HTOroBasi IpPOBEpKa 3HAHM, YMEHUHN, HABBIKOB U
KOMITETEHITHI 00y4JaromuXCsl.

K cnmade sk3amMeHa OMyCKalTCs 00yJaroInecs, KOTOpbIE BHITIOTHIIN BECh
00BEM paboThI, TPEMYCMOTPEHHBIN yUeOHOM MPOrpaMMOi IO TUCITUTUINHE.

Opranu3zaiiys TOATOTOBKU K dK3aMEHYy Cyry0o WHIuBHAyaidbHa. HecMoTps
Ha 3TO, MOKHO BBIJIETUTh HECKOJIBKO OOIIMX PallMOHAIBHBIX MPUEMOB OATOTOBKU
K 9K3aMEHY, IPUTOIHBIX JJIT MHOTUX CITy4acB.

[Ipy moAroToBKe K 3K3aMEHY KOHCHEKTHI YYEOHBIX 3aHITHA HE JOJDKHBI
ABISATHCS ~ €IUHCTBEHHBIM HCTOYHMKOM HaydyHoW wuH(popmanuu. Cruenyer
00s13aTEIPHO TOJIH30BATHCS €II¢ y4eOHBIMU TIOCOOMSIMH, CIICIUATBHON HaydHO-
METOAUYECKOMN JTUTEPATYPOU.

YcBoeHue, 3akperuieHne M 0000IIeHrne Y4eOHOro marepuajna CIeayeT
IIPOBOJIUTH B HECKOJIBKO ITAIOB:

a) CKBO3HOE (TemMa 3a TEeMOi) NOBTOPEHHE MOCIEAOBATEIIbHBIX YacTeil
JTUCIMIUIMHBI, UMEIOIIUX OJM3KYI0 CMBICIOBYIO CBSI3b; MOCIE KAKIOW TEMbI —
BOCIIPOM3BEICHNE YyIeOHOTO Marepuaia Mo maMsITH ¢ UCTIOIh30BAHHEM KOHCIICKTa
U 1ocoOuil B TeX CIydasX, KOrJa 4TO-TO €HI€ HE YCBOEHO; MPOXOXKACHHE TaKUM
o0pa3oM Bcero Kypca;

0) BBIOOPOYHOE MO OTACIBHBIM TEMaM M BOIPOCAM BOCIPOHU3BEICHUE



(MBICJICHHO WM TYyTEM 3alKCH) Yy4eOHOrO Marepualia; BbIJICICHUE TEM WU
BOIIPOCOB, KOTOpbIE €IIE€ HE JOCTATOYHO YCBOEHBI WJIM MOHSTHI, U TOTO, YTO YK€
XOPOILO 3aIIOMHHIIOCH;

B) TMOBTOPEHHE M OCMBICIMBAHUE HE YCBOEHHOIO MaTepuaisa u
BOCIIPOM3BEJICHUE €TI0 M0 MaMSITH;

') BBIOOPOYHOE JUIsI CAMOKOHTPOJISI BOCIIPOU3BEIEHUE 110 MaMsITH OTBETOB Ha
BOIIPOCHI.

[loBTOpsATH cCleayeT HE OTAENbHbIE BOMPOCH, a TEMbl B TOH
MOCTEAOBATEIbHOCTH, KAaK OHHM H3JIAraliuCh JIEKTOPOM. OJTO 0OecreyruBaeT
NOJIyYEHHE LEJBbHOIO TMpPEACTaBICHUS 00 M3YyYEHHOM JHCLUUIUIMHE, a He
OTPBIBOYHBIX 3HAHUH MO OTIETBHBIM BOPOCAM.

Ecnu B x0/e MOBTOpEHUsI BO3HUKAIOT KaKUE-TO HESICHOCTH, 3aTPyAHEHUS B
NOHUMAHUU ONpENEIEHHBIX BOIMPOCOB, MX CIEAYeT BBINHCATh OTACIBHO U
CTPEMUTHCS HAWUTU OTBETHI CaAMOCTOSITEJIbHO, MOJIb3YSCh KOHCIEKTOM JIEKIHUNA WU
autepaTtypoii. B Tex ciydasix, Korja 3Toro cueiarb He yaaércs, Halo o0palarbes
3a MOMOIIBIO K MPENOJaBaTEeI0 Ha KOHCYJIBTAllMU, KOTOpas OObIYHO MPOBOIUTCS

nepea 9K3aMCHOM.



3. KoMInoHeHThI MOHUTOPHHIA Y4eOHBIX JOCTHKEHU 00yUAr0Ierocsi
3.1. TexHoJsioruvyeckasi Kapra peﬁTnHrauzmcunn.nngl
«U3BPAHHBIE BOITPOCHI IUCKPETHOU MATEMATUKW»

Hanmenosanue HaHpaBJ'IeHI/Ie MOATOTOBKU U YPOBCHb O6pa3OBaHI/IH. KomuuecTBo 3aueTHBIX
JUCHUITIINHBI Hanmenosanue nporpaMMmbl CAUHUILL
N36pannpie Bompockl | 44.03.05 [lemaroruveckoe oopazoBaHue (C 2
JUCKPETHON JBYMsI TPO(UIISIMH TTOJTOTOBKH ) (YPOBEHb
MaTeMaTHKH OakanaBpuara), HalpaBJIeHHOCTH (TIPOdHIIB)
o0pa3oBarenbHOI nporpaMmbl MaremaTika
u uHpopmaruka (ounast popma oOyueHus)
CMexHbIE TUCIUIUIMHBI TI0 Y9eOHOMY TIaHy
[IpenmectBytomue:  ¢unocodusi, Maremaruka, MaTeMaTHYECKHE  METOAbl  00paboTKH
uHpopmMaluu, nHPOpMATHKA U JP.
BA30BBI PA3JIEJ Ne |
dopma paboThI Konnuectso 6amnos 40 % \
min max
Texymas Dcce 0 IPUIKEHHIX TUCKPETHON MareMaTuKU 3 5
pabora JlomarrHsst pabota 1 3 5
Jlomantssist pabora 2 3 5
Jlomamusis pabora 3 3 5
[Ipomexxyroun | Kontpomnbhas pabota 1
Bl pEUTHHT- 13 20
KOHTPOJIb
Wroro 25 40
BA3OBBIU PA3JIEJT Ne 2
dopma paboThI Konnyectso 6amnos 50 %
min max
Texymas OnopHbIN KOHCIIEKT 3 5
pabora Jlomanissist padora 4 3 5
Jlomamusis pabora 5 3 5
Jlomantssist pabota 6 3 5
Jlomantssist padora 7 3 5
Jomarmusis pabora 8 3 5
[Ipomexxyroun | KonTponbhas pabota 2 12 20
bIl PEUTHHT-
KOHTPOJIb
Wroro 30 50
NTOI'OBBIN PA3JIEJL
Conepxanue ®dopma paboTsl KonugecTBo 6ainos
10 %
min max
3auer 5 10
Wroro 5 10
I[OHOHHHTEHBHBIPI PA3JIEJI
ba3oBblii dopma paboThl KonmuecTBo 6o




MOJYJIb/ min max
Tema
Paznen Nel [IpoexTHoE 3ananue |
Tema Ne 1.1. — 5 10
1.3.
Paznen Ne 2 [IpoektHoe 3ananue 11
Tema Ne 2.1. — 5 10
2.6.
Hroro 10 20
OO6mIee KOMUYECTBO OAIUTOB IO TUCIUTUINHE (TI0O UTOTaM min max
M3YYCHUS BCEX MOIYJIEH, 0e3 ydeTa TOTOTHUTEILHOTO 60 100
MOJYJISI)
CoOTBETCTBHE PEUTUHTOBBIX 0AJIOB U aKaJeMUYECKOM OICHKH:
OO611ee KOIMYECTBO HAOPAHHBIX OAJIIIOB AkazneMuyeckas olieHKa
60—72 3 (y1OBIETBOPUTEILHO)
73 — 86 4 (xopomuio)

87 -100 5 (OTIIMYHO)




3.2. ®oH OLIEHOYHBIX CPECTB

MUWHUCTEPCTBO HAYKU U BBICIHIEI'O OFPAZOBAHUA PO
benepanbHOE TOCYIapCTBEHHOE OIOMKETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BbICIIEro oOpa3oBanus «KpacHOsSpCKUI rocy1apCTBEHHBIH MeJaroruyecKui

yauBepcuteT um. B.I1. AcradneBay
(KT'TTY um. B.I1. Acradnena)

Kadenpa maremaruku u METOAMKNA OOyIECHHSI MATEMaTHKE

YTBEPXJIEHO OIOBPEHO
Ha 3acefaHnu Kadeapol Ha  3aCE€JaHuu  Hay4YHO-METOJUYECKOIO
npoTokod Ne 9 ot «09» masa 2015 1. COBETa  CIENHAIbHOCTH  (HampaBJIeHUS
3aBenyromuii kadeapoit HOAIrOTOBKH)
Maiiep B.P. «27» mas 2015 r. ITpotrokon Ne 9
[Tpencenarens HMCC(H)
[ bopraosckuii C.B. \%

MATEMATHEM,

CH3NKA W
WHOOPMATUKA

JUTS TIPOBEJICHUS TEKYIIIETO KOHTPOJIS U TIPOMEKYTOUHOH aTTeCcTaluu
00y4Jaromuxcs MO AUCIUILIIUHE

W3EPAHHBIE BOITPOCHI JIUCKPETHOM MATEMATHUKH

Hanpagsnenune noarorosku: 44.03.05 Ilenarornueckoe o6pa3zoBaHue
(c nByMs mpoHIIsIMU TTOATOTOBKH )
HaIpaBJIEHHOCTH (MpoduIIb) 00pa30BaTEILHON TPOTPAMMBI:
Maremaruka u nuaopmaruka
KBanudukanus: 6akansasp

CocraBurenb: KeiiB M. A., noneHT kadeapsl MareMatuku 1 MOM



IKCHEPTHOE 3AKJIIOYEHUE HA ®OH/l ONEHOYHbIX CPEJICTB
1JI51 POBEAEHNS TEKYIero KOHTPOJIS ¥ MPOMeKYTOYHOM aTTecTAluH
00y4arommXxcsi Mo TUCIHUIINHE
«/30paHHbIe BONPOCHI TUCKPETHON MAaTEeMATHKID)

[IpencrapnenHsblil GOH OIEHOUYHBIX CPEJCTB IS TEKYIIEH U MIPOMEKYTOUHOM
arrectauuud cooTBeTcTByeT TpeboBanusiM DPI'OC BO wu mnpodeccuoHambHbIM
craugapram «llemaror (mpodeccuoHanbHas ACSITEIBHOCTh B c(epe JONIKOILHOTO,
HAyaJbHOTO OOILEero, OCHOBHOIO OOIIEro, CpeaHero oOmiero o0pa3oBaHMS)
(BocmuTarenb, YYHUTENb)», YTBEPXKACHHbIM mpukazom Muntpyna Poccun ot
18.10.2013 N 544H.

[Ipenmaraembie GOpMBI U CPEIACTBA ATTECTAIMK AJCKBATHBI IEJSIM U 3a7adaM
peanu3alud OCHOBHOM MpoQecCHOHANIbHOW 00pa30BaTEIbHON MpOrpaMMbl IO
HanpaBineHuto moarotoBku 44.03.05 Ilemarormueckoe oOpa3oBanue (C JIByMs
npoduassMU  TOJATOTOBKH),  HampaBIeHHOCTh  (mpoduiib)  00pa3oBaTeIbHOM
nmporpaMmmMbel MaremaTtika u HHGQOpPMATHKA.

OneHOYHBIE CpEACTBA M KPUTEPUU OLECHUBAHUS MPEJCTABICHBI B IOJIHOM
o0beme. DopMbl OLIEHOYHBIX CPENCTB, BKIIIOUEHHBIX B TMPEICTaBICHHBIN (OHI,
OTBEYAIOT OCHOBHBIM IMPHUHITUAIIAM, YCTAHOBICHHBIM B [lomoxkennu o popmMupoBaHum
dboHAa  OLEHOYHBIX  CPEACTB  JUIsl  TEKYLIEro  KOHTPOJS  yCIeBaeMOCTH,
MPOMEXKYTOUHOM M UTOroBOM  (TOCYJapCTBEHHOW  MTOrOBOM)  arTecTaluu
oOyyaromuxcsi 1Mo 00pa3oBaTeIbHBIM IPOrpaMMaM BbICHIETO OOpa3OBaHUS —
mporpamMmaM  0OakajaBpuara, — IporpaMmaM  CICIHAIWTeTa,  MpOorpaMmam
MarucTparypbl, MporpaMMaM MOATOTOBKM HAy4YHO-NEAArorMyecKux KaJpoB B
acupanType — B (eaepalbHOM TOCYJapCTBEHHOM OFOKETHOM O00pa30BaTEIHLHOM
yUpeXJIeHUHu  BeIciero  obpasoBanusi  «KpacHOSpCKHII  rocyaapCTBEHHBIM
neparornyeckuii ynusepcuteT um. B.II. ActradbeBa», yTBEpKIEHHOIO MNPUKA30M
pexropa Ne 297 () ot 28.04.2018.

Pa3paboTanHblii M MpeACTaBICHHBIM 7S AKCIEPTU3bl (OHA OLIEHOYHBIX
CPEACTB PEKOMEHIYETCSl K MCIOIB30BAHUIO B MPOIECCE MOJTOTOBKHU IO YKa3aHHOU

porpamme.

DKcnepT-padoToaaTeb,

mupexktop MAQOY rumuasus Nel4 [ynax H.B.




1. Haznayenue ()OH/Ia OLIEHOYHBIX CPEICTB

1.1. Heabro cozmanuss DPOC puctumubbl  «M30paHHBIE  BOMPOCHI
JUCKPETHOM MaTeMaTUKW»  SIBISIETCSl YCTAHOBJIEHHE COOTBETCTBUSI  y4EOHBIX
JOCTH)KEHHMI 3allJlaHUpOBaHHBIM pe3yJibTaramM OO0y4deHUsi U TpeOOBaHUSIM OCHOBHOM
npodeccuoHasibHOM  00pa3oBaTeNbHOW  HporpamMmbl,  pabodeil  MporpamMMbl
JTUCITUTUTUHBI.

1.2. ®OC 1o AuCUMIUIMHE PEIIACT 3a4a4HU:

— KOHTPOJb W yNpaBJIE€HUWE TMPOIECCOM MPUOOPETEHUS CTyIACHTaMU
HEOOXOMMMBIX 3HAHWW, YMEHHM, HABBIKOB W yPOBHS C(POPMHUPOBAHHOCTH
xomrereHuui, onpeaeneHHbix B @I'OC BO 1o cOOTBETCTBYIOIIEMY HApPaBICHUIO
MOJITOTOBKU;

— KOHTpOJb (C TOMOIIBbIO HaOOpa OIICHOYHBIX CPEACTB) W ympaBieHue (c
ITOMOILBIO JIEMEHTOB OOPAaTHOM CBSI3M) IOCTMKEHUEM LIEJIEH peaanu3alud OCHOBHOM
npodeccruoHanbHON 00pa30BaTEIbHON MPOrpaMMBbI, OMPEACNIEHHBIX B BHUIE Habopa
OOLIEKYIBTYPHBIX U 001IENPO(PECCHOHATBHBIX KOMIIETEHIIUN BBIITYCKHUKOB;

— o0ecrieueHre COOTBETCTBHUSI PE3Yy/IbTAaToOB OOyueHUs 3agadam Oymyuieit
npoecCuoHaIbHON JEATETbHOCTH YEpPe3 COBEPIICHCTBOBAHUE TPAJAUIMOHHBIX H
BHEJPEHHE WHHOBALIMOHHBIX METOJOB OO0y4deHusi B 0Opa3oBaTeNbHBIA MpPOLIECC
YHuBepcuTeTa.

1.3. ®OC pa3paboTan Ha OCHOBAaHMH HOPMATUBHBIX JOKYMEHTOB:

— (eaepanabHOrO TOCYIapCTBEHHOTO OOpa30BaTEbHOTO CTaHAApPTa BBICIIETO
oOpasoBaHus 1Mo HampapiieHui0 moarotoBku 44.03.05 Ilemarornueckoe obpa3oBanHme
(c aByms mnpoduIAMH TIOATOTOBKH) (ypOBEeHb OakanaBpuara), yTBEPKICHHBIM
npukazoM MuHHcTepcTBOM 00Opa3zoBaHusi U Hayku Poccuiickoii ¢enepaunu ot 9
dbeBpans 2016 . Ne 91 ;

—  TONOXKEeHHsI 0 (opMHpPOBaHUM (DOHAA OIEHOYHBIX CPEIACTB MJS TEKYIIETo
KOHTPOJISl YCIEBAEMOCTH, MPOMEKYTOUYHOW U UTOTOBOW aTTECTAIIMH OOYyYaroIIMXCs
no oOpa3oBareibHBIM IporpaMMaM BbICIIETO 00pa3oBaHUsi — MpOrpaMMam

OakanaBpuara, mporpamMmaM  CHEHUANIUTeTa, [pOorpaMMaM  MarucTparyphl,



nporpaMMaM IOATOTOBKM HAy4YHO-IIEAArori4ecKux KaapoB B aCHUPAHTYpE B
denepanbHOM TOCYIapCTBEHHOM OIOMKETHOM OO0pa30BaTeIbHOM  YUPEKACHUU
BbICIIero  oOpazoBaHusi  «KpacHOApPCKHMI  TOCYapCTBEHHBIM  MEIaroruyecKuii
yauBepcuteT uM. B.IL. ActadneBa» u ero ¢uimanax, yTBEpKIEHHOTO MPUKA30M

pexropa Ne 297 () ot 28.04.2018..

2. IlepeyeHb KOMIIETEHIMH € YKa3aHUEM J3TANOB UX (POPMUPOBAHMS B
npouecce u3y4YeHus JUCUUIINHbBI

2.1. Ilepeyenb KommeTeHUHI, (QOPMUPYEMBIX B MpPOLECCE HU3YUCHUS
TVCUUTUINHBI:

- OK-3. CriocoOHOCTB VCIIOJIB30BATh €CTECTBEHHOHAYYHBIE "
MaTeMaTHYeCKUEe 3HAHUS JJII OPUEHTUPOBAHUS B COBPEMEHHOM HH(POPMALMOHHOM
MIPOCTPAHCTBE.

-  OK-4. CnocoOHOCTh K KOMMYHHUKAIIMK B YCTHOW U MTUCbMEHHOHN (hopmax Ha
PYCCKOM U HHOCTPAHHOM SI3bIKaX JUIsl PEIICHHsS 3aJa4 MEXKIUYHOCTHOTO U
MEXKYJIBTYPHOTO B3aUMOJICHCTBHUSI.

- OK-6. CnocoOHOCTh K caMmOOpraHu3aIui 1 caMmoo0pa30BaHMUIO.

- OIIK-1. T'oTOBHOCTh CO3HaBaTh COIMAIBHYIO 3HAYMMOCTH CBOCH Oymaymien
npodeccuu, o007aAaTh MOTHUBALIUEM K OCYIIECTBICHHIO MNPOdeCcCUOHATBLHOM
NEATEIIbHOCTH.

- OIIK-2. CrtocoOHOCTh OCYIIECTBIATh OOyUYEHHUE, BOCIIUTAHUE U Pa3BUTHE C
y49€TOM  COIMAJIBHBIX, BO3PACTHBIX, TCUXOMDU3UYECKUX ¢  HWHIUBHUIYaTbHBIX
0COOCHHOCTEH, B TOM 4YHCJI€ OCOOBIX 00pa3oBaTebHBIX MOTPEOHOCTEH
oOyJaromuxcs.

- OIIK-5. Bnagenue ocHoBaMHM MNpo(ecCHOHATILHOW JTUKH U pPEYeBOU
KYJBTYPBI.

- [IK-1. ToroBHOCTH peasn30BbIBaTh 0Opa3oBaTeiIbHbIE MPOTPAMMBI IO
npeIMeTaM B COOTBETCTBUU C TPEOOBAHUSIMU 00pa30BaTENIbHBIX CTAHIAPTOB.

- TIK-4. CiocoOGHOCTh MCIONB30BaTh BO3MOXKHOCTH O0pa30BaTEIbHON Cpeb
JUISL  TOCTUKEHUS] JIMYHOCTHBIX, METANpPEIMETHBIX U TMPEAMETHBIX pPE3ybTaToB
oOydeHus U 00ecCreueHns Ka9eCcTBa Y4eOHO-BOCIUTATEIHLHOTO TIPOIlecca CPEeICTBAMHI

IMpCroaaBacMbIX y‘{e6HI>IX npeamMcETOB.



2.2. Jranbl (pOPMHUPOBAHMS M OLICHUBAHUSA KOMIIETEHIMH

Komnerenuust Jucuuniunel, Oran Tun koHTpOIA OrneHo4HOE CpencTBo/
MPaKTUKH, (hopMupoBaHUS KHNMpb1
YYacTBYIOIIHE B KOMITETEHITHH
¢dbopMupoBaHUN
KOMIICTCHIINHT Homep |®opma
OK-3. CriocobHOCTh | DPunocodust OPHUECHTHPOBOYHBIA | TEKYIITHI 5.1.2 |OnopHsrit
UCTIOJIb30BATh Maremaruka KOHCTIEKT
€CTeCTBEHHOHayuHble | Du3nKa KOTHUTHUBHBIHI TEKyIINH 5.1.1 |Hdomamnsas
u matemarndyeckre | Hpopmarnka pabota
3HaHUA AJIA EctecTBeHHOHAYY | pakCHONOTMYECKH | TIPOMEKYTOUHBIH 5.2.2 |KoHTponbHas
OpUEHTUPOBAHHSA B |HAs KapTUHA i pabota
COBPEMEHHOM MHpa, 5.2.3 |IIpoekTHOE
nHpopMarionHoM | MaremaTnueckas 3aJlaHue
MPOCTPaHCTBE. JIOTHKA U JIp. peduiekCuBHO- MTPOMEXKYTOIHBIH 5.2.1 |3ager
OILICHOYHBIN
OK-4. CriocobHOCTh | Punocodwust OPHUEHTHPOBOYHBIA | TEKYIITHI 5.1.2 |OnopHsrit
K KOMMYHHKamu B | MaremaTuka KOHCIIEKT
YCTHOHU M ®uzuka KOTHUTHBHBII TeKyIIni 5.1.1 |HdomamHsas
nuceMeHHOH popmax |Mudopmarrka pabora
Ha pyCCKOM U EcrecTBeHHOHAYY | ipakcHOTOrHYecKr | TIPOMEKYTOUHBIH 5.2.2 |KoHTpompHas
WHOCTPAHHOM SI3bIKaxX |Has KapTHHA | jf paGora
IUTA PeLIeHus 3a1ad  |MUpa U Jp. 5.2.3 |IIpoektHOe
MEXKIIMYHOCTHOI'O M 3aJaHue
MEXKKYIBTYpPHOTO pedaekcuBHO- MIPOMEKYTOUHBIN 5.2.1 |3auer
B3aUMOACHCTBHAL. OLIEHOYHBIIA
OK-6. Crioco6HOCTh |OCHOBBI YUeOHOH |OpHEHTHPOBOYHBIN |TEKYIIIHH 5.1.2 |OnopHsrit
K CaMOOPTaHU3alMN | AeSTENbHOCTH KOHCIIEKT
¥ caMO0Opa30BaHUIO |CTYIICHTA; KOTHUTUBHBIN TeKYIIUI 5.1.1 |JlomanrHss
Maremarnueckas pabora
JIOTHKA; MIPAKCHOJIOTUYECKH | TPOMEKYTOUHBIN 5.2.2 |KoHTponbHas
VYuebHast " pa60Ta
NpaKTHKa, 5.2.3 |llpoektHOC
Hez[aromqecxaﬂ 3alaHue
HpaKTUKa U Ip. | peduieKCUBHO- MIPOMEKYTOUHBIN 5.2.1 |3auer
OLICHOYHBIN
OIIK-1. I'otoBHOCTS |[lenaroruka; OPHUEHTHPOBOYHBIA | TEKYIITHI 5.1.2 |OnopHErit
CO3HaBaTh Counonorus; KOHCTIEKT
COUHATLHYIO . Meromura KOTHUTHBHBIH TEeKYITHH 5.1.1 |domarmass
3HAUUMOCTh CBOCH  |0Oy4eHUs U 6ot
Oymymieit mpodeccuu, |BOCITUTAHNUS; pa
obnazath Maremaruveckas |mpakcHonoruueckyu |IIpoMeEKyTOUHBIH 5.2.2 |KoHTpoabHas
MOTHBaLMEN K JIOTHKA; i pabora
OCYIIIECTBIICHHIO VYueOHas 5.2.3 |IIpoekTtHOE
npodeccHOHaIbHON |PAaKTHKA,; 3amaHne
ACATCIBHOCTH. [Tenarornyeckast pedaekcuBHO- MIPOMEKYTOUHBIN 5.2.1 |3auer
NpaKTUKa U JIp. | OI[EeHOYHBIN
OIIK-2. dunocodus OPUEHTHPOBOYHBIN | TEKYIIUI 5.1.2 |OnopHslit
CriocoOHOCTD MaremaTuka KOHCIIEKT




OCYLIECTBIIATh dusnka KOTHUTHUBHEBINA TEeKYyLIUH 5.1.1 |JdomamHss
o0yueHHe, Hudopmarrka paboTa
BOCIUTAHUC 1 EcTecTBeHHORAYY [haxconornueckn |npoMeskyTodnsii | 5.2.2 |KOHTpobHas
pa3BHUTHE C YIETOM  |HaA KapTUHA | pabota
COIIMAJILHBIX, MUpa 1 JIp. 5.2.3 |TIpoekTHoe
BO3PACTHBIX, 3anaHme
NCAXOQU3MIECKIX 1 pedIiekCuBHO- MTPOMEXKYTOUHBIH 5.2.1 |3auer
HIMBUYaITbHBIX OLICHOUHBIA
0COOEHHOCTEH, B TOM
qrcie 0COOBIX
00pa3oBaTeNbHBIX
moTpeOHOCTEH
00yYarOIIMXCS.
OIIK-5. Bnanenne |Punocodus OPUEHTHPOBOYHBIN | TEKYIIUI 5.1.2 |OnopHslit
OCHOBaMH MaremaTnka KOHCIIEKT
Hpoq’eCCHOHam’UHOH Pusnka KOTHUTUBHBIH TEeKyIIUH 5.1.1 |Jdomammnss
ATUKU U PEUEBOM HNudopmaruka pabora
KYJIBTYpbI EctecTBennonayu —
Has KapTHHA MIPAKCUOJOTUYECKH |ITPOMEKYTOUHBIN 5.2.2 |KoHTponbHas
MHpa H 1. i pabota
5.2.3 |IIpoekTHOE
3aJlaHue
pedIIeKCUBHO- MIPOMEKYTOTHBIT 5.2.1 |3ager
OLICHOYHBIN
IIK-1. ToroBrocts  |Ilemaroruka; OpPUEHTHPOBOYHBIN | TEKYIIUI 5.1.2 |OnopHslit
peanu30BHIBATh [Ncuxomnorus; KOHCTIEKT
00pasoBaTe/bHbIC Meronuka KOTHUTHBHBII TEKyIIUH 5.1.1 |Jdomarunss
MPOTPaMMBI IO o0ydeHus u pabota
peaMeTam B BOCITUTAHUS; >
IIPAKCUOJIOTUYECKU |ITPOMEKYTOUHBII 5.2.2 |KoHTponbHas
COOTBETCTBHH C Maremarmdeckas | .,
i pabora
TpeOOBaHUSIMHU JIOTHKA;
5.2.3 |llpoektHOC
00pa3oBaTeNbHBIX YueOHas
3aJlaHue
CTaH/IapTOB. MPaKTHKa; D ~ 551 13
e(IIeKCUBHO- MPOMEXYTOUHBIN 2. auer
IMenaroruyeckas |P 9 P y
OIICHOYHBIH
MpaKTHKa U JIp.
IK-4. Cnoco6nocts |Ilemaroruka; OPHUEHTHPOBOYHBIA | TEKYIIIHI 5.1.2 |OnopHsrit
HCTIOTIB30BATh [cuxomorus; KOHCIIEKT
BO3MOXKHOCTH Metonuka
obpasoBatenbHOH 0byueruA KOTHUTHBHBII TeKyIINuH 5.1.1 |HdomamHsas
CpeIIbl IS BOCIUTAHUS; paGora
JTOCTYKEHUS Maremarrnueckas
JIUYHOCTHBIX, JIOTHUKA,; _
MeTanpeAMETHBIX U | YueOHas MIPAKCHUOJIOTUIECKH | TTPOMEKYTOUHBII 5.2.2 |KoHTpompHas
HpEIMETHBIX NPaKTHKA; 1 pabora
PEe3yIbTaToB [Meparornyeckas 5.2.3 |llpoexrnoe
00ydeHus 1 HpaKTHKA H JIp. 3aafnnc
o6eCIeueHus pedIiekCuBHO- MTPOMEXKYTOIHBIH 5.2.1 |3auer
KayecTBa yueOHO- OLCHOYHbIN
BOCITUTATEIBHOTO
mporiecca
cpeacTBaMH
MPETOIaBAEMbIX

Y4IeOHBIX PEMETOB




3. ®oHJ OLIEHOYHBIX CPEACTB AJIS1 IPOMEKYTOUYHOI aTTecTauuu

3.1. ®oHABl OIEHOYHBIX CPEACTB AN MPOMEKYTOYHOW aTTeCTallMM BKIIOYAIOT:
BOIIPOCHI U IPOEKTHBIE 33/1aHUS K 3a4€Ty, KOHTPOJIbHbBIE PaOOTHI.
3.2. OueHo4HbIE CPEACTBA

3.2.1. OuenouHoe cpenctBo 5.2.1. — BONpPOCHI U 337aHUs K 3a4ETY.
Kputeprun olnieHHBaHUSA MO OLIEHOYHOMY CpeACTBY S5.2.1. - BOOPOCHL W 3aJlaHuisl K

3a4CTy

Bricokuii ypoBeHb [IponBuHyTHII ba3oBbIii ypoBEHb
c(OpMHUPOBAHHOCTH YPOBEHB c(OopMHUPOBAaHHOCTH
DopmHpyeMbIe KOMIIETCHITUT c(hOpPMHPOBAHHOCTH KOMTICTCHITHH
KOMIETEHIUU
KOMITCTEHIIH (87 - 100 Gawios) (73 - 86 bawion) (60 - 72 Gamion)*
OTJINYHO/3aU4TEHO XOPOILI0/3a4TEHO YAOBJIETBOPUTEIBHO
/3a4TEHO
OK-3, OK-4, OK-6, | OOy4arommiics: OO6yuatromuiics: OO6yuatromuiics:
OIIK-1, OIIK-2, - IMEET MHHOBAIIMOHHEIC | - BIaJieeT - BJIaJIeeT OCHOBHBIMH
OIIK-5, TIK-1, I1K-4 | 3HaHus B cdepe MIOHATHUSIMH B chepe | MOHATHSIMHU B cepe
KOMIIETCHITNY; KOMIICTCHITNH; KOMIICTCHIINY;
- 3HaeT METO/IbI, - 3HaeT METO/IbI, - 3Ha€T OCHOBHBIE
CIoCOOBI ¥ IPUEMBI CrocoObI ¥ IPUEMBI | METOBI, CIOCOOBI 1
NesTeIbHOCTH, JesITeTbHOCTH B MIPUEMBI
HEOOXOIUMBIE JITIS cdepe KOMIIETEHIINH; | e TeTLHOCTH B
pereHus - yM€eT HaXOIUTh cdepe KOMIEeTEHIHH;
WHHOBAITMOHHBIX 33714 B | () (EKTUBHBIC - yMEEeT HaXOIUTh
cdepe KOMIETEHITHH; pereHus 3a1a4 pelLIeHHsI OCHOBHBIX
- yMEEeT HaXOIUTh CpE/THEro YpOBHS 3aja4 0a30BOTO
HEIabJOHHBIE PEIICHUsT | CIOKHOCTH B c(hepe | YPOBHS CIOKHOCTHU B
3a]1a4 BRICOKOTO YPOBHSI | KOMIICTCHIINU; cdepe KOMITeTeHITHH
CIIO)KHOCTH B cepe - MIOHUMAET IPU HATHIHA
KOMIICTCHITUH B BaKHOCTb ITOKCKA 3aJJaHHBIX THITOBBIX
YCIIOBUSX 3 PEeKTUBHBIX yCIIOBU;
HECTaHIapTHON pelIeHnit 3a1a4 B - HOHUMAET
CUTYallUU; cdepe KOMIIETEHITMN | HEOOXOIUMOCTh
- MIOHUMAET BaYKHOCTh IUTSL YCTIITHOCTH B MOMCKa PeIIeHU
MOMCKA HeIAOIOHHBIX U | )KU3HU U OymyIien OCHOBHBIX 33]1a4 B
3¢ (HEKTUBHBIX pelieHu | Mpodeccuu. chepe KOMITETeHITNHI
3aja4 B cepe 11 cBOeH Oymymeit
KOMIICTCHITUH B po¢eCCHOHAIEHOM
YCIOBHSIX NesITeTbHOCTH.
HECTaHIapTHON
CUTYaIlUU JIJIS
YCIICNTHOCTH B KHU3HH U
Oyaymieit mpodeccum.

*Menee 60 6anoB — koMIeTeHIMs He c(hOpMHUPOBaHA

3.2.2. OueHo4HoE cpencTBo 5.2.2 - IPOEKTHBIE 3a/1aHHUS.



Kpurepuu orieHHBaHUS MO OLIEHOUHOMY CPEACTBY 5.2.2 — IPOEKTHOE 3a/IaHKE

Kputepun onenuBanust

KomnuecTBo
OatoB (BKJIa B

pENTHHT)
O00CHOBaHHOCTH €N U 33J1a4 MTPOEKTa 2
IIpaBMIIBHOCTB IPEACTABIEHHOTO NIPEAMETHOTO COJIEP/KAHUS
OnucaHue MPaKTUYECKOW peau3alny pe3yIbTaToB MPOEKTa 2
OpUTrHHAIBHOCTH MTPOEKTA 2
IIpe3enTanus pe3ynbraroB IpOeKTa 2
MakcuManbHBINA OaT 10

3.2.3. Onenounoe cpenctBo 5.2.3.— KontponbsHas paboTa.

Kputepun onieHuBanus 1o oleHoUYHOMY cpencTBy S5.2.3. — KoHnTposibHas pabdora.

Kputepuu onenvnBanus

KomnaecTBo
OayToB (BKJIAJ B

PEUTHHT)

BepHo 1 10cTaTOYHO TOJIHO 000CHOBAHHBI PEIICHHS BCeX 3a1a4 0a30BOTO 5
ypOBH}I CJIO)KHOCTHU
BepHo 1 1ocTatogHO MOTHO 000CHOBAaHHBI PELISHUS BCEX 3a7a4 0a30BOTO U 5
CPEIHETO YPOBHS CIOKHOCTHU
BepHo 1 1ocTaTovHO MOJIHO 000CHOBAHHBI PEIICHHS BCEX 3a1a4 0a30BOTO, 5
CPETHETO W BHICOKOTO YPOBHS CIIOKHOCTH

MaxkcuMaJIbHEIH 0aII 15

4. @oH/1 OLIEHOYHBIX CPEACTB JIsl TEKYIEro KOHTPOJIsI YCIIeBAeMOCTH

4.1. ®OoHIBI OLIEHOYHBIX CPEJCTB BKIIFOUAIOT: MMPOBEPKY AoMarmHUX padbot Nel-10.

4.1.1. Kputepun orieHUBaHHS IO OIEHOYHOMY cpeacTBy S.1.1 - JlomamiHss pabora:

IOPAKTHUKYM 110 PCIICHUTIO 3a1a4

Kputepuu onenvnBanus KonunyectBo
0ai1oB (BKJIAJ B
PEUTHHT)

BepHo u gocTaToduHo MoiaHO 000CHOBAHHBI pEIeHUs BCeX 3a7a4 0a30BOT0O 3
YPOBHS CJIIOKHOCTHU
BepHo u gocTaTouHo noiaHo 000CHOBAHHBI pEIeHUsI BceX 3a7ad 0a30BOro U 1
CPEJTHETO YPOBHS CIOKHOCTH
BepHo 1 gocTaTouHo MoiaHO 000CHOBAHHBI pEIIeHUs BCeX 3a7a4 0a30BOro, 1
CPEITHETO U BBICOKOTO YPOBHS CIIO)KHOCTH

MakcuMalIbHBIN Oasut 5




4.1.2. Kputepun OLIEHUBAHUS MO OLIEHOYHOMY CPeACTBY S.1.2 - ONOpHBIA KOHCIEKT

OCHOBHBIX ITOHSITUU

Kputepun onenuBanust KonunyectBo
0ai1oB (BKJIAJ B
PEUTHHT)
[TonHOTa pEACTABICHHBIX MTOHATHI 2

OpI/IFI/IHaJIBHOCTB MMOCTPOCHUA CBsA3EH MCKAY ONMPCACIIICMBIMU NOHATHAMHA

2
Odopmiienne paboThI 1
MaxkcumalibHbIN 0aJuI 5




5. OueHo4yHble cpeacTBa (KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHUAJIbI)

5.1. OueHoYHbIE CPeICTBA JJIfl TEKYILIEr0 KOHTPOJISI yCIIeBaeMOCTH

5.1.1. Jomamnss padoTa: NPAKTHUKYM [0 PelIeHUI0 32/1a4

Ha3zBanue Ieab u conepxanune Pesyabrarsl
pa3zaenoB JiadopaTopHoii padoThI J1adopaTopHoii padoThI
U TeM
Homawmnsa paboma Ne 1-3
Kombunamopuxa Heab: HAyuynTHCS pemiarh 3anaun | Pernenne 3amau:
U3 pazjesia KOMOMHATOPUKA. Pyukuit, A.H. CoopHux
Conep:xaHue: 9UCIOBBIC 3aj1ad 1o JUCKPETHON
MOCJIEZIOBATEIbHOCTH; marematuke. Yacts 1.
PEKYypPEHTHBIE COOTHOIICHUS; PexyppenTHbie
3a]1auu, MPUBOJIUMBIE K COOTHOIIEHHUS,
PEKYpPEHTHBIM COOTHOIICHUSM; | CYMMHpPOBaHHE,
JMHEHHBIE peKyppPEHTHBIC ACUMITOTHYECKAsI
COOTHOIICHHMSI; KOHEUHBIE CyMMBI | alMpPOKCUMAIIHS. —
U peKyppeHTHbIe cooTHomeHus. | Kpacnospck: PO
KTIIY, 2008.
Homawmnsa paboma Ne 4-8
Teopus epaghos Heab: HAyuynTHCS pemiarh 3anaun | Perenne 3amau:

Ha sI3bIKEe Teopuu rpadoB.
Conep:xanue: nousitue rpada;
CTETICHb BEpIIMHBI Tpada; BUIbI
rpados; orneparuy Haj rpadamMu;
n30Mophu3M U ToMeOMOpHU3M
rpadoB; MapuIpyThl B rpade;
aJTOPUTM MOUCKA MapIIPyTOB B
rpade; CBI3HOCTh B rpade;
JepeBbs; MUHUMAJIHLHOE
octoBHOe aepeBo (MO/);
anroput™bl noucka MOJI;
3i1IepOBBI M TAMUJIBTOHOBBI
rpadsr; ykiaaaka rpada;
IIaHapHbIE Tpadbl; IpaBUIIbHAS
packpacka BepIInH rpada;
THIOTE3a YETHIPEX KPACOK.

Pynxuit, A.H. CoopHuk
3a/1a4 1Mo JUCKPETHOM
MaremMatuke. Yactsp 2.
Teopus rpados.. —
Kpacnosipck: PO
KT'T1Y, 2006.




5.1.2. OnopHbIi KOHCTIEKT OCHOBHBIX MOHATHI
Ilocmanoska 3aoanus. Jna xaxnoro paszaena «KomOunaropuka», «Teopus
rpadoB» COCTaBUTh OMOPHBIM KOHCHEKT, B KOTOPOM HAIVISIIHO OyAeT 3aKOAMPOBAHO
OCHOBHOE COZiepaHKe yueOHOro MaTepuaia.
Dopma npedcmasieHus pe3yIbmamos GblNOIHEeHUs 3a0aHUs. MAaKeT OIOPHOTO

KOHCIICKTAa M €I'0 IIPE3CHTA M.

5.2. OueHo4HBIE CpeACcTBa AJIsl POMEKYTOYHOM aTTeCTALUN
5.2.1. TunoBblie BONPOCHI K 3a4€Ty MO IMCIUIIHHE

«/30paHHbIe BONPOCHI TUCKPETHON MAaTEeMATHKID)

1. PexyppeHTHBIE COOTHOIICHHS. 3a/1au, MPUBOJUMBIE K PEKYPPEHTHBIM COOTHOUICHHUSM.
Bo3zBparHbie 110Ci1€10BaTEILHOCTH B HIKOJIBHOM KypCe MaT€MaTHKH.

2. Pemenne MMHEHHBIX PEKYPPEHTHBIX COOTHOIICHHWH BTOPOTO TMOPSAIKA C IMOCTOSHHBIMU
ko3 punmrenTamu. [Ipumepsi.

3. PemieHue JnHENHHBIX pEKypPEHTHBIX cooTHOMEHUH k-ro nopsiaka. [Ipumepsi.

4. CymMmbl, GOPMBI 3aITUCH CYMM, 3aKOHBI TpeoOpa3zoBanus cyMM. CyMMBI M peKyppPEHTHBIE
cooTHoIeHus. [Ipumepsl.

5. I'padwi, oprpadsi, ncesnorpadsl, Myiasturpadsl. OCHOBHBIE 3IEMEHTH Trpada H ero
BHYTpEHHsIs cTpyKTypa. [Ipumepsl. ['padsl B IKOIBHOM Kypce MaTeMaTUKH.

6. Crenenu BepmuH rpadoB. Teopema o cymme crtemneneil BepmmH rpada. [lomycrenenn
BeplIuH oprpada. Teopema o cymme nonycrtenenen Bepimut oprpada. [Tpumepst.

7. Marpuunoe 3aianue rpago. MaTpuibl CMEXHOCTH U MHIIMJIEHTHOCTH. [Ipumepsl.

8. Omepamun Hag rpadamu. [loarpadsr. [Ipumepsr. M3omopdusm rpados. [Ipumepsr.

9. Mapuipytsl 1 nytd B rpadax u oprpadax. Llenu, muxibl, NpocTele LENU U MPOCThIE
UKJIBL. Teopembl 0 MPOCTHIX HENX U nukiax. [Ipumepsr.

10. CeszHocTh B rpagax. KommnoneHTs! cBa3HOcTH rpada. Teopema o JOMOJHEHUM Tpada.
CBs3b uncna péoep, BEpUINH U KOMIOHEHT CBSI3HOCTH.

11.[Touck mapuipyToB B rpadax. AJropuTMbl IOUCKA B IIUPUHY U B IIIyOUHY.

12. Harpyxennsle rpadsl. [lonck MUHUMAaJIBHBIX MapIIPyTOB B rpadax.



13. JlepeBpsa. CBoiicTBa naepeBbeB. XapakTepuzallMOHHas TeopeMa. (OCTOBHOE IEpeBO.
[Torck MUHUMATBHOTO OCTOBHOTO JIEpPEBa B HATPY>KEHHBIX Tpadax.

14. DiinepoBsl rpadsl u nukiabl. Kpurepmii siinepoBoctu rpada. ANTOPUTM BBIIEICHUS
siinepoBa nukia B rpade. [Ipumepsr.

15.lamunbTOoHOBBl  Tpadpl ©  IUKABL.  JlocTatouHble  yCIOBHSL — CYIIECTBOBAHUS
raMUJIBTOHOBBIX LUKJIOB. MeToAbl BBIIENEHUS TaMHJIBTOHOBBIX LMKIOB B rpade.
IIpumepsr.

16. [IsynonsHble rpadsl. Teopema Kénura. Crnocob pacrno3HaBaHMs ABYIOJIBHOCTU rpada.
IIpumepsr.

17.11nockue u mnanapusie rpadel. I'pann miockoro rpacda. [Ipumepst ykmanku rpados.
dopmyna Ditnepa.

18.Cnencrue u3 ¢opmynsl Jittepa. Hemmanapuocts tpadoB K3.3 u KS. Kpurepnii
IUTAHApHOCTH rpada.

19.1lpaBunpHast packpacka BepmHuH rpada. XpomMarudeckoe HYHUCIO0. AJTOPUTM
MIOCJIEIOBATENbHON packpacku. [Ipumepsl.

20. Packpacka mimaHapHbix rpadoB. [unoresa o yeTrIpéx kpackax. Teopema o MmATH KpacKax.

5.2.2. IIpoekTHBIC 321aHUs 10 AUCHUIIMHE «30paHHbBIE BONPOCHI

III/ICerTHOﬁ MaTeMaAaTUKW)

basossblii pazaen 1. KomOnnaropuka

3ananue 1.1.

PazpaboraiiTe a1 IIKOJBHUKOB KOMIUJIEKC HCTOPUYECKHX HKCKYPCOB O
CTAHOBJICHUM W Pa3BUTUU TaKUX BAXKHBIX PA3EIOB JUCKPETHOM MaTeMaTHKU Kak
KOMOWHATOpWKA, KpUOTOrpadusi, TEOpUS UHCEN, PEKYPPEHTHBIE COOTHOIICHHS,
CYMMBI, rpadbl U 1p.

IIpumepHnuiti naan dKCKypca 8 UCMOpuUIO HayKu
— CBEJIECHUS O 3apOXKICHUU HAYKU;
— npuUMepbl NpPOOJIEMHBIX, CTAPUHHBIX 337ay, JABIIMX TOMYOK K Pa3BUTHUIO
HayKH;

— XPOHOJIOTHA OCHOBHBLIX IICPCIIOMHBIX I3TAIIOB PA3BUTUS HAYKHU,



ounorpaduueckre cBeeHUs, OCBEIIAOIINE CyIbObI HAYYHBIX HIIEH U CyabOBI
UX TBOPIIOB;

CBEJICHUSI O COBPEMEHHBIX TCHICHIIUSX PA3BUTHS HAYKU;
oubmuorpaduyecKuil CIUCOK JIMTEPATyphl IS XKeIarolux 0ojee moapoOHO
MO3HAKOMHUTHCS C UCTOPUEH pa3BUTHSI HAYKH;

KPOCCBOP/I MJIM BUKTOPHHA I10 UCTOPUUYECKOMY IKCKYPCY.

Dopma npedcmasnenus pe3ynomamos ebinoaHeHus 3adanus 1.1: mpe3eHTaus

HCTOPHYCCKUX OKCKYPCOB.

3aganmue 1.2.

PazpaboraiiTe 1 co3naiiTe NOMyIsIpHBIN 03HAKOMUTENIbHO-0030pHBIH Web-calT o

CIICOHAJIbHBIX YHCJIaX JJIs ITKOJBbHHUKOB.

Ipumepnwiti nian Web-caiima
UYro Takoe uncio? McTtopudeckuil 3KCKypC 0 BO3HUKHOBEHUM YHCEL.
Uucna ®dubonauyuu. buorpadpuueckue cBeaeHus o dubOoHauyu. 3agada o
KpoJIMKax. 3ameuaTesibHble cBOMCTBA uncen dudbonayun. Yncna Oubonaqun
u 3050t10¢ ceueHue B [Ipupone, Hayke, Mckyccrae.
['apMOHHYECKHE YHClla — UCTOPUSL HUX TMOSBICHHUS W OCHOBHBIE CBOMCTBA.
Kaptounsriii gokyc. 3agaya o uepBsike Ha pe3rHke. My3blKka U 4nca.
Uucna CrupiauHra nepBOoro M BTOPOro poaa — CBeAeHUs 00 ux
BO3HUKHOBEHUU U MPUIIOKEHHUSIX.
Uucna bepHyy — UCTOpYS UX MOSABICHHUS] U OCHOBHBIE CBOMCTBA.
@urypHble yucia
KombOunaropssle 3agaun u yncna Karanana.
CoBeplleHHbIE, IPYKECTBEHHBIE, CYACTIIMBBIE U JIP. YUCIIA.

KpOCCBOp,Z[, TCCT, p€6y0 HJIX BUKTOPHUHA O CIICHUAJIBHBIX YHCJIAX.

Dopma npeocmasnenuss pe3yibmamos evinoaHenus 3aoanus 1.2: Web-caliT u

ero Mpe3eHTaIusI.

3ananmue 1.3.



Hanummre crateto W JOKIaA Ui €KErOJHOM  HayyHO-NIPAKTUYECKON
KOH(EPEHITMU CTYJICHTOB M MOJOJBIX y4eHbIX «Momomexs n Hayka XXI Beka» Ha
OJTHY U3 CJIETYIOIINX TEM:

— IkompHUKAM O TIOHSATUU PEKYPPEHTHOTO COOTHOIICHUS
— PekyppenTHbIE COOTHOLIEHUS B (PU3HKE
— HeonHoponHbie peKyppeHTHBIE COOTHOIICHUS U METO/IBI UX PELICHUS.
— PexyppeHTHbIE COOTHOILIEHUS U TPOU3BOALIUE (DYHKIIUU.
IIpumepnviu nian Hayunou cmamvu
1. Bseoenue. CBeaenust 00 akTyaJbHOCTH T€MbI CTaThi. YeMy MOCBAIIEHA CTAThs?
Kakoit Bonpoc 3arparuBaercs B crarbe? OCHOBHAs 1I€7b CTAaThH U T.0I.
2. OcnosHas yacms. OOGOCHOBAHHO PACKPBIBAIOTCS TEOPETHUECKUE U MPAKTUYECKUE
aCTIEeKThI MPOOJIeMaTHKU cTaThu. [Ipumepsr.
3. 3axntouenue. OCHOBHBIE BBIBOJIbI, PE3YJABTATHI, PEKOMEHAAIIMH U T.II.
4. Bubnuocpaghuueckuii cnucok UCNOIb3yEeMOH JINTEPATYPHI.
Dopma npedcmasieHus pe3yibmamos ulnoaHeHus: 3a0anus 1.3: TnedaTHbId U

SHCKTpOHHLIﬁ OK3CMILIAP CTATbHU, HOHFOTOBHCHHBIﬁ JOKJIaad C Hpe3€HTaHI/I€I>’I.

3apanue 1.4.

Co3pmaiiTe HOMEp MOMYJISIPHOTO KypHaja JIJs IMIKOJIBHHUKOB, B PaMKaX KOTOPOTO
OyayT ocBemarbcsi BOOpockl Kpuntorpadguu. OCyHIeCTBUTE €ro BBIIYCK U
MIPE3EHTAIHIO.

IIpumepnvie pybpuku sHcypraia
o M3 ucropun xogupoBaHus
— Cnocobbl mmdpoBaHuss B aHTHUHbIE BpemeHa. [ludp «ckuramnay.
[Tomubuanckuit kBaapar. Kox Yesaps.
— B cpennue Beka. Hludpyronme Tadnuipl. Marndeckuii KBaapar.
— B XIX — magane XXgB. [lludparop xeddepcona. Jluneiika Cen-Cupa.
[IIndp Bepnama.

o bykBenHsle konbl. A30yka Mop3se



o TenerpadHble U MOYTOBBIC KOJIbI

o KoagupoBanue B MAaIIMHHON TEXHUKE

o Paccrosnue u xoq XeMMHUHTa

o KogupoBanue ¢ moMOIpr0 MHOTOWICHOB

o Urpsl u pa3BriedeHus: u3 006JaCTH KOAUPOBAHUS U JEKOJUPOBAHHUS

o Koapbl u TallHONUCH B Xy 0KECTBEHHBIX (PUIIBMAX U JIUTEPATypeE.

ba3oBblii pa3nena 2. djeMmeHTHI Teopuu rpados

3ananmue 2.1.

Co3pmaiiTe HOMEP NMOMYISPHOTO XKypHaia ISl IIKOJIbHUKOB, B paMKax KOTOPOTO
OyIyT OCBEIIAThCS MOMYJIIPHBIC 3a/1a4i Teopuu rpadoB. OCyIECTBUTE €ro BBITYCK U
MIPE3EHTALHUIO.

Ipumepusie pyopuku scypuana

o W3 uctopun BO3HUKHOBEHUS T€OpUU TpadoB

o Ipadsl momorarot pemare 3a1a4u

o Ilpunoxenus reopun rpadoB

o Kparko 06 0CHOBHBIX MOHATUSIX Teopun rpados: rpad, 3eMeHTsl rpada,
BUJBI Tpada, cTeneHb BepIIHHbI Tpada, MapHIpyThl B rpade, CBI3HOCTh U
zp.

o Jlepesbs. CoiicTBa AepeBbeB. OCTOBOE JIepeBO. JlepeBbs B
IPOrpaMMHUPOBAHUH.

o 3ajada o Tpex IoMax M Tpex Konoauax. MUKpocxemsl B
paguosNieKTpoHuKe. Ykiaaka rpada. dopmyna Ditepa.

o 3amgaua 0 KEHUTCOeprckux MocTax. GUrypbl HEIPEPHIBHOTO PUCOBAHUS.
[TpaBuia 06xo/a GUTyp OJTHUM POCUEPKOM.

o MHrpa V. I'amuiibToHa «KpyrocBeTHoe myTemecTBie». 3aaada
KOMMMBOSDKEPA.

o JlabupunThl. O0X0bI TAOUPHUHTOB.

o Packpacka rpados. 3amaun, cBsi3aHHBIE C packpackoi rpada. ['mmoresa

YCTBIPCX KPACOK. CBoiicTBa MmaxMaTHOM JOCKH.



o O ceTeBBIX 3agadax. I1oToku B ceTsx. CerteBoe IIIAaHUPOBAHUC U

YIpPaBJICHHE.

3axanue 2.2.

CocTaBbTe METOJUYECKYI0 KOMWIKY «B MNOMOIIb YYWUTENI0 MAaTeMAaTUKW» 10
pyOpuke «3aHWMaTenbHbIE 3aJa4u 1Mo Teopuu TrpadoB», «[padsl B oammMmuagHbIX
3a/1a4ax» C PeIICHUSIMHU.

Dopma npedcmasieHus pe3yibmamos GulnoaHeHus 3adaunusi 2.2: anpOboM —

MCTOANYCCKAA KOIMUJIKA «B IIOMOIIb YYHUTCIIIO MAaTCMAaTUKN» U €C IIPC3CHTaluA.

3axanmue 2.3.

B teopun rpadoB nmeercs nenblidi apceHasl ajJrOpUTMOB MOUCKA ONTHMAaJIbHBIX
MapIIpyToB B Tpade, onpeaeneHus CBI3HOCTH rpada, packpacku rpada u Jpyrue.

[IpencraBnenne MareMaTHUYECKHMX OOBEKTOB B MpOrpaMMax  MO3BOJISET
YMEHBILIUTh TPY03aTPaThl HA «U300pEeTEHUE BEJIOCHUIIEa» U YPPEKTUBHO TO3BOJISET
pemIaTh psI MPaKTUISCKUX 33139 ¢ TOMOIIBIO KOMITBIOTEDPA.

Ocy1iecTBUTe NEPEBO OCHOBHBIX aJTOPUTMOB TEOpUH TpadoB Ha OAUH U3
S3BIKOB TIPOrpaMMHUpOBaHusA. Hamummre mporpamMmy Ha IJFOOOM KOMIIBIOTEPHOM
A3BIKE IS

1. ompexnenenus CBI3HOCTH Tpada;

2. HaXOXJICHHUS MapHIpyToB B rpade (MoucK B IIIyOUHY, TOMCK B IITUPUHY);

3. BBIJEJICHUS diJIepoBa M TaMUJIBTOHOBA ITUKJIA B Tpade;

4. HaxOoXIEHUS 0CTOBA MHHMMAaJILHOTO Beca B rpade (anroputm Kpackana);

5. TpaBWIBHOM pacKpacKu BepIIvH Tpada.

Dopma npedcmasnenus pe3ynomamos 6binoAHeHUs: 3a0anus 2.3 Tpe3eHTalHs
pa3paboOTaHHBIX KOMITBPIOTEPHBIX MPOTpaMM C JEMOHCTpalue ux paboThl Ha

KOHKPCTHBIX 3aJa4ax.

3apanue 2.4.
Hamummre crarblo W JIOKJIAM JUISI  €KErOJHOM  HayYHO-TIPAKTHYECKOM

KOH(EPEHITMU CTYJICHTOB M MOJOJBIX yueHbIX «Momonexs n Hayka XXI Beka» Ha



OJIHY U3 CJEIYIOIINX TEM:
— DnemenTsl Teopun rpados B [LHIKM
— I'pynmsl u ux rpadsr
— O cereBbIX 3aauax
— I'pads! nomoraror pemars nNpakTu4ecKue 3a1auu
Ipumepnviu nian nayunou cmamou
1. Beeoenue. CBenenus o0 akTyaldbHOCTU TEMbI CTaTbu. YeMy MOCBSIICHA CTAThs?
Kakoii Bompoc 3arparuBaercs B ctarbe? OCHOBHAs 1I€JIb CTaTbU U T.I.
2. Ocnosnas yacms. OOOCHOBAHHO PACKPBIBAIOTCS TEOPETHUECKUE U MPAKTUUECKUE
acreKTsl IpobaemMaTuku cratbu. [Ipumepsl.
3. 3axnouenue. OCHOBHBIE BBIBOJIbI, PE3YJIBTAThI, PEKOMEHIAIIUU U T.I1.
4. Bubnuocpaghuueckuii cnucok UCNOIb3yEeMOH JINTEPATYPHI.
Dopma npeocmasnenus pe3yrbmamos GulNoaHeHus 3a0anus 2.4: Me4aTHbId U

ANEKTPOHHBIN SK3EMIUISIP CTAaThH, MOJATOTOBJICHHBIN JOKJIA]I C IPE3CHTALIUEN.

5.2.3. TunoBbie BAPHAHTHI KOHTPOJIbHBIX PA0OT N0 IMCUHUIIHHE

«/30paHHbIe BONPOCHI JUCKPETHON MaTeMATHKID)

Kontpoasbnast padora Ne 1

Bba3zosbiii pa3aea 1. KomOuHaropuka

Bapuanr 1
1. Haittu pelieHue PEKYPPEHTHOTO COOTHOIIICHUS an="7a,+1—0a,,
YAOBJIETBOPSIOIIIEE HAYATIbHBIM YCIOBUSIM 3y = 3, a; = 8.
20’ +3n* +n

2. Haiftu cymmy > k° MeTONOM NPHBENECHHUS, €CTU Y k* = 6
k=1 k=1

Bapuant 2
l. HaiiTu  pemieHue  PEKyppEeHTHOTO  COOTHOLIEHHUA  a,=8ap+1—16a,,

YIIOBJIETBOPSIONIEE HAYAJIbHBIM YCIOBUAM ay = 0, a; = 8.



n
2. Hantu CYMMY Zk 3 C IOMOIIBIO PCKYPPCHTHBIX COOTHOILICHUHN.
k=1

KonTposbHas padora Ne 2
ba3sosslii pa3nen 2. Teopusi rpagos
Bapuanr 1
1. Css3Hblii rpad, HE coAep AU IUKIOB, HA3bIBACTCS:
a) icenorpadom; 0) mynbTUTpadoM;
B) JIECOM; I') ICPEBOM.

2. Cpenu nzobpaxeHHbIx Ha puc. 1 rpadoB n30MOpGHBIMU ABISIOTCS:

& O P

Puc. 1

Gy

a) Gy u Gy; 0) G, u Gg; B) G| n Gy; r)Gom Gy,

3. Marpuna cmexxHOCTH 715 Tpada, n300paskeHHOT0 Ha puc. 2, UMEET BU:

Vs

Vi
Puc. 2
011 100 021 010
a) 111 ; 0) 000 ; B) 111 ; c)101.
000 111 000 000

4. UN3o6paxkeHHBIN Ha puc. 3 rpad sBISETCS:

a) 3MJIEpOBBIM U TAMUJIETOHOBBIM;

0) 9iJIEpOBBIM, HO HE TAaMUJILTOHOBBIM;

B) TAMWJIBTOHOBBIM, HO HE SMUJIEPOBBIM;
Puc. 3



T') HEe SHJIEPOBHIM U HE TaMHJIBTOHOBBIM.

5. Nmeercsas 100 ropomoB, MeXAy HEKOTOPBIMM M3 HHUX HPOJOKEHBI TOPOTH C
JABYXCTOPOHHHMM JABIKEHHEM. VI3BECTHO, YTO M3 JHOOOT0 roposia MOXKHO IMOTMACTh
B JIIO0OM ApYyroW, Mpu4eM MO €IUHCTBEHHOMY MapuipyTy. CKOJIBKO UMEETCs
nopor?

6. [IpocTeiM myTeM B rpade, n300paxeHHOM Ha pHC. 4, BISETCA:

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

7. JnuHa kparyaiilero MapuipyTa, COeIMHSIONIET0 BEepIIUHbI 1 U 8, TPUBEIEHHOTO
Ha puc. 4 rpada, paBHa:
a)3; 6)4;B)5;r)6.
8. Homyckaet au rpad, n300pa>keHHbII Ha puc.4, IIIOCKYIO YKIAAKY:
a) 1a; 0) HeT.
9. Yucno rpaneit rpada npuBEeIEHHOTO Ha puc. 4 paBHO:
a)8;0)9;8)10;1) 11.
10.5Bnsiercs nu rpad, n300paxeHHbIN Ha pUC. 4, IBYIOIbHBIM:
a) na; 0) HeT.
11.Xpomarnueckoe Y1CIIO AJis IPUBEAEHHOTO Ha puc. 4 rpada paBHO:

a)2;0)3;8)4;1)5.

Bapuant 2



1. I'pad, comepxamuii ¥ OpPUEHTUPOBAHHBIE M HE OPUEHTHUPOBAHHBIE pedpa,

HAa3bIBACTCS:
a) riceBorpadom; 0) mynbTUrpadom;
B) oprpadom; T') CMEIIIaHHBIM Tpadom.

2. Cpenn u3o0pakeHHBIX Ha puc. 1 rpadoB HU30MOP(PHBIMU SBISIFOTCS:

G, G, Gs G,
Puc. 1
a) G] u Gz, 6) G] u G3; B) G] u G4, F) Gz n G4.
3. ManI/II_Ia CMECXKHOCTH AJIsd rpa(ba, I/I306pa}K€HHOI‘O Ha pHuc. 2, HUMEET BU!
Z
Vs
Vi
Puc. 2
021 100 021 020
a) 221; 6)000 ; By211; ¢ 121.
110 111 110 101

4. W300paxeHHblil Ha puc. 3 rpad sBIsETCA:

a) 3IJIepOBBIM U TAMUJIETOHOBBIM;

0) SiJIEPOBBIM, HO HE TAMHUJIBTOHOBBIM;

\/ Puc. 3 B) FaMUJIBTOHOBBIM, HO HE 3UJIEPOBBIM;

F) HE BﬁﬂepOBBIM N HC TaMHJIBTOHOBBIM.



5. B copeBHOBaHMM 1O KPYroBOM CHCTEME C JABEHAAIAThIO0 YYACTHUKAMHU MPOBEIH
BCE BCTpEUYHU. DTO 03HAYAET, YTO Ka)KJasl apa UTPOKOB BCTPEUAETCS MEKIY co00it
pOBHO O1MH pa3. CKOIBKO BCTped ObLIO CHIrpaHo?

6. IIpocteiM 1ukIIOM B Tpade, n300paskeHHOM Ha puc. 4, SBISIECTCS:

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. JlimHa KpaTyauliero MapuipyTa, COEIMHSIOmEro BepmmHbl 1 u 8§,
PUBEACHHOIO Ha puc. 4 Tpada, paBHa:
a)3; 0)4;B)5;1)6.
8. Homyckaet nu rpad, n300pakeHHbIH Ha puc.4, MIOCKYI0 YKIAAKY:
a) 1a; 0) HeT.
9. Yucno rpaneii rpada npuBeIEHHOTO Ha pHC. 4 paBHO:
a) 10;0) 11; B) 12; 1) 13.
10. Asnsercs nm rpad, nzoOpakeHHbIN HA puUC. 4, TIBY0JIbHBIM:
a) na; 0) HeT.

11. Xpomaruyeckoe 4UCIIO JIJIsl IPUBEIECHHOTO Ha puc. 4 rpada paBHO:

a)2;0)3;8)4;1)5.

1 2 7

10

Puc. 4



JIucT BHEeceHHUs U3MEeHEeHUu M

JlonmomHeHWsT U W3MEHEHUs B paboueil mporpamme aucuuiuiuabl Ha 2016/2017
y4eOHBIN TO/I;

B pabouyro nporpamMmy JUCIUTITUHBI BHOCSTCS CICIYIONTNE U3MCHCHHS:

1. Croucox mnuTeparypbl OOHOBJICH Y4YEOHBIMH M Y4e€OHO-METOIUYECKUMU
W3JIaHUSMH, SJIEKTPOHHBIMH OOpa3oBaTelbHBIMU pecypcamu. OOHOBIIEH IEpPEYCHb
COBPEMEHHBIX MPO(eCCHOHAIBHBIX 0a3 JaHHBIX W HWH(MOPMAIMOHHBIX CIIPABOYHBIX
CUCTEM.

2. OGHOBJIECH MEPEUYCHB JINIIEH3NOHHOTO MTPOTPAMMHOTO 00ECIICUCHHUSI.

Pabouas mporpamma nepecMoOTpeHa M 0100peHa Ha 3acedaHuu Kadeapbl anredpsl,
reOMETPUU U METOAMKHU X MPENogaBaHus

npoToko Ne 9 ot «04» mas 2016 r. /

3aBenyronuii kadeapoi / / B.P. Mariep

Ono6peHo Hay4YHO-METOAMYECKUM COBETOM
NUM®U KT'ITY um. B.I1. AcradneBa .
«20» mas 2016 r. ITpoTokoa Ne 9 ' AT,

\ég‘ C.B. boptHOBCKUIA

CUINAKA W
HHOOPMATUKA

[Ipencenarens




JIucT BHEeceHHUs U3MEeHEHU M

JlonosmHeHnsT U W3MEHEHUs B pabouei mporpamme auctumiiael Ha 2017/2018
y4eOHBIN TO/I;

B pabouyro nporpamMmy JUCIUTITUHBI BHOCSTCS CICIYIONTNE U3MCHCHHS:

1. Croucox nuTeparypbl OOHOBJICH Y4YEOHBIMH M Y4e€OHO-METOIUYECKUMU
W3JIaHUSMH, SIIEKTPOHHBIMU 00pa30BaTEIHLHBIME PECYPCaMHU.

2. O0HOBJIEH MIepedeHb NHHOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM.

Pabouas mporpamma mepecMOTpeHa W 0l0O0peHa Ha 3acemaHuu Kadeapbl anreOpsl,
TeOMETPUN U METOJIUKH UX TIPEIIOIaBaHUs

npoTokod Ne 9 ot «17» mas 2017 r.

3aBenyromuii kadenpoit

Ono0peHo Hay4YHO-METOAMYECKUM COBETOM
NUM®U KTITY um. B.I1. AcradneBa
«24» mas 2017 r. IIpoTokos Ne 8

UHCTUTYT
MATEMATWKY,

[Ipencenarens , SUIVKK 1

o WUHOOPMATVKM
\ﬁg‘ C.B. boptHOBCKUiA




JIucT BHEeceHHUs U3MEeHEeHUu M

JlonosmHeHnss U U3MEHEHUsI B paboued mporpamme aucuurmimabel Ha 2018/2019
y4eOHBIN TO/I;

B pabouyto mporpamMmy IUCIUTUIMHBI BHOCSITCS CIIEAYIONINE N3MEHEHHS:

1. Cnucok nureparypbl OOHOBIIEH YY€OHBIMH M y4E€OHO-METOIUYECKUMU
U3IaHUSIMU, DIIEKTPOHHBIMHU 00pa3oBaTreilbHbIME pecypcamu. OOHOBJICH ITEPEUCHb
COBPEMEHHBIX  MpO(EecCHOHANbHBIX 0a3 JaHHBIX W HH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM.

2. OGHOBJIECH MEPEUYCHB JINIIEH3NOHHOTO MTPOTPAMMHOTO 00ECIICUCHHUSI.

3. B donx oneHOYHBIX CpencTB BHECEHBI M3MEHEHHSI B COOTBETCTBUH C
npukazoM «O0 yrBepkneHuu IlomokeHUs 0 (GOHIE OICHOYHBIX CPEACTB ISt
TEKyIIEr0  KOHTPOJS  yCIIEBAEMOCTH,  IPOMEXKYTOYHOH W HUTOTOBOM
(rocymapcTBeHHOM UTOTOBOM) atTectarum» oT 28.04.2018 Ne297(1m)

Pabouyas mporpamma nepecMoTpeHa 1 0Jj00peHa Ha 3acefjaHuu Kadeapsl anreopsl,

reOMETPHH U METOJUKH UX MPENOoAaBaHus
rpotokoa Ne 9 or 03 mas 2018 .

3aBenyromuii kKadeapoi / Y/ B.P. Maiiep

OnoOpeHa Hay4HO-METOAMYECKUM COBETOM _CHEIUAIBHOCTH (HaAIpaBieHUs
MOJIrOTOBKK) MHCTUTYyTa MaTeMaTUKU, Qu3
Actadnena

23 maa 2018r. ITpoTokos No8

MHCTATYT
MATEMATUEMN,
OUINKKA K
MHPOPMATUKUA




JIucT BHEeceHHUs U3MEeHEHU M

JlonmomHeHnsT U W3MEHEHUs B paboueil mporpamme aucuumuinael Ha 2018/2019
y4eOHBIN TO/I;

B pabouyro nporpamMmy AUCUUILIMHBI BHOCSTCS CIETYIOIINE U3MEHEHUS:
1. Ha turyneHom gmcte PIIJIT m POC wu3MeHEHO Ha3BaHUE BEIOMCTBEHHOM

NPUHAJISKHOCTH «MMHHUCTEPCTBO HaykKu M BbIciiero oOpaszoBanust P®» Ha
OCHOBaHWH IIpUKa3a «O0 BHeceHMrM u3MeHeHun B ceaeHus o KITIY um. B.IL
ActadneBay ot 15.07.2018 Ne 457 (m).

2. Ha turynsaom mucte PIIJ] m ®OC m3meHeHo Ha3zBaHue Kadempsl pazpaboTdnka
«Kadenpa maremMaTuky 1 METOIUKU OOYYCHHSI MAaTEMATHKE» HA OCHOBAHUH PEIICHHUS
VYuenoro cosera KITIY um. B.II. AcradpeBa «O peopraHuzaliuv CTPYKTYpPHBIX
noapaszaeneHunii yausepcureray ot 01.06.2018

Pabouas nporpaMmmMa nepecMoTpeHa u 0100peHa Ha 3acejaHuu Kadenapbl MaTeMaTUKH
Y METOJUMKH OOy4YEeHUs] MaTeMaTHKe
npotokoJ Ne 1 ot « 05 » centsadps 2018 r.

3asenyrowmit kadenpoii ) / ‘Zﬁu/é) JI.B. lllkepuna

OnoOpeHo HayYHO-METOAMYECKUM COBETOM
NM®U KT'ITY um. B.II. AcradneBa
«12» centsa0ps 2018 r. [Iporokon Ne 1

B

[Ipencenarens C.B. boptHOBCKUI

WHCTATYT
MATEMATHEW,

UMK 1
MHOOPMATIKA




JIucT BHEeceHHUs U3MEeHEHU M

JlonmosmHeHWsT U W3MEHEHUs B paboueil mporpamme aucuumuinHbl Ha 2019/2020
y4eOHBIN TO/I;

B pabouyro nporpamMmy AUCIUTIIMHBI BHOCSITCS CICTYIOITNE N3MECHCHUS :

1. Comcok nuTepaTypbl OOHOBJEH YYEOHBIMH ¥ y4€OHO-METONUYECKUMHU
U3aHUSIMU, SJICKTPOHHBIMH 00pa30BaTEIbHBIMU peCypcaMu; OOHOBJICH MEPEIYCHb
COBpEMEHHBIX MpPOo(ecCHOHANBHBIX 0a3 JaHHBIX W WHGOPMAIMOHHBIX
CIIPaBOYHBIX CHCTEM.

Pabouas mporpamMmma nepecMoTpeHa U 0100peHa Ha 3aceaHuu Kadeapbl MaTeMaTUKH
Y METOJUKH OOYYCHUSI MaTeMaTHUKE

npoTokos Ne 7 ot «08» mast 2019 r.

3aBenyromnuii Kadeapoii o/ ?Z[a?/g JI.B. llIkepuna
Onoopeno HMCC(H)

WHCTATYT
MHCTUTYTa MaTEeMaTHKH, (PU3UKN U UHPOPMATUKH el o

MHOOPMATIKA

npoTtokos Ne 8, 16 mast 2019 r.

[Ipencenarens \g\ C.B. boptHOBCKUI



4. Y4eOHbIe pecypcehl
4.1. Kapra aurepaTypHOro odoecnedeHust JUCHUIINHbBI
«M3BPAHHBIE BOITPOCHI JUCKPETHOM MATEMATUKW»

Hanpasnenue nonrorosku 44.03.05 Ilenaroruueckoe odpa3oBanue (¢ AByMs MPO(UIIMH TOATOTOBKH),
HarpaBJIeHHOCTH (Tpoduis) oOpa3oBaTeIbHOM MporpaMMbl Maremarrka u nHGopMaTHka (ouHast popma oOyueHus )

Ne MecTto xpanenus/ Kou-Bo
I /;1 HaunmeHoBaHue 3JIEKTPOHHBIN ajpec IK3eMILISAPOB/
TOYEK J0CTYyNa
Oobs3aTesibHAs JIUTEpaTypa
1. KeiiB, M. A. JluckpeTHas matemaTtuka st Oyaymiero yuutens maremMatuka | OBC KI'TIY um. B. I1. AcradbeBa WNHuBuayansHblA
[DnexTpoHHBIH pecypc]: yueoHoe mocodue / M. A. Keiis; Kpacnosip. roc. HEOTpaHWYEHHBIN
nex. yH-T uM. B. I1. Actadwea. — KpacHosipck, 2008. — 67 c. — Pexxum JIOCTYTI
nocryma : http://elib.kspu.ru/document/5567
2. | Cynmomnatos, C.B. /luckpernas maremaruka : yueonuk / C.B. Cynomnaros, OBbC «YHuBepcurerckas WHuBuayansHbIN
E.B. OBunnHEKOBA. - 4-¢ u31. - HoBocubupck : HI'TY, 2012. - 278 c. - OMOIMOTEKA OHJTAHY HEOTpaHWYEHHBIN
(YueOnuku HI'TY). - ISBN 978-5-7782-1815-4 ; To xe [DneKTpOHHBIN JIOCTYII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=135675
3. Penvkun, H.I1. luckpernas matemarnka : yaeOnuk / H.I1. PenpkuH. - OBC «YHuBepcurerckas NupuBunyanbHbIA
Mocksa: ®uzmatiut, 2009. - 263 c. - ISBN 978-5-9221-1093-8 ; To xe OMOIHMOTEKA OHIIAMHY HEOTpaHWYEHHBIN
[DnexkTpoHHBIH pecypc]. - JIOCTYII
URL: http://biblioclub.ru/index.php?page=book&id=75709
JonosHuTe/ILHAS IUTEPATYpPa
4, Pynkuit A.H. COopHuK 3a71a4 1o AUCKpeTHO MaTemaTuke. Yactp 1. Hayunas 6ubamnorexa KI'TIY um. 78
PexyppeHTHBIE COOTHOLLIEHHUS], CYMMUPOBAHUE, aCUMIITOTHYECKAs B.II. AcradneBa
anmpokcuManus: YdeOHo-metoaudeckoe nocooue. — Kpacnospck: PO
KTIIV, 2008. - 70 c.
5. Pynkuit A.H. COopruK 3a1au 1o quckperHoit maremaruke. Yacte 2. Teopus | Hayunas 6ubnuorexa KI'TTY um. 88
rpadoB.: YueOHO-MeTomudeckoe mocodme. — Kpacnosipck: PUO KITIY, B.IT. Actadnesa
2006 — 100 c.
6. Bbepexnoit, B.B. [luckperHas Matemaruka: yueOHoe mocodue (Kype JeKIIHii) ObC «YHuBepcurerckas WNHuBuayansHblA
: yauebnoe nocobue / B.B. bepexnoii, A.B. lllanomankoB ; MuHHuCTEPCTBO OMOIMOTEKA OHJIAHY HEOTpaHWYEHHBII
oOpa3oBanus u Hayku PO, DenepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE JOCTYII



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

oOpa3oBaTeNbHOE yUpexkaeHue Bbiciiero oopazoBanus «CeBepo-
KaBkasckuit penepanbhelii yauepcureT». - CtaBponois : CKOY, 2016. -
199 c. : un. - bubmmorp. B kH. ; To e [DneKTpoHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=466802
Y4yeOHO-MeTOAMYECKOE O0ecneyeHne IJIsl CAMOCTOATEIbHO padoThl
7. OCHOBBI JHCKPETHON MareMaTWKW: MeToAnuYeckre pekoMeHnaruu s | Hayunas oubmuorexka KI'TTY um. 84
CTYIEHTOB, oOydJaromuxcsi 1o crenuanbHoctd 540200 "dwusuko- B.II. AcradneBa
MareMaTuieckoe oOpa3oBaHue" HaNpaBlIeHUS TOATOTOBKUA OakaiaBpoB
[Texct] : MeTonuueckue pekoMmeHaanuu / coct. A. H. Pymkwuii. - KpacHosipck
: KI'TTY um. B. I1. Acradnena, 2009. - 48 c.
8. EmenuueB B.A., MenbaukoB O.U., Capsanos B.U., Teimkesuy P.U. Hayunas 6ubnuorexa KI'TIY um. 8
Jlexu no Teopuu rpagos. — M.: Hayka, 1990. — 384 c. B.I1. AcrajneBa
9. Kaazuk, 10.A. Maremaruueckuii cioBaps / FO.A. Kaasuk. - Mocksa : ®usmariur, ObC «YHuBepcuteTckas NuauBunyansHbIN
2007. - 336 c. - ISBN 978-5-9221-0847-8 ; To xe [DnekTponnsiii pecypc]. - URL: OMOJIMOTEKA OHJIAMHY HEOTPaHUYEHHBII
http://biblioclub.ru/index.php?page=book&id=68438. JOCTYI
NudopmanuoHHbie CIpaBOYHbIEC CHCTEMbI H NPOodeccuoHaIbHbIe 0a3bl JAHHBIX
10. | Hayynas 6ubanorexa KI'TTY um. B.I1. Acraprena http://library.kspu.ru/jirbis2/ JIOKaJIbHAs CETh By3a
11. | MexBy30BCKas deKTpoHHass ondimoteka (MOB) https://icdlib.nspu.ru/ WNHnuBuayanbHeI
HEOIPaHUYECHHBIN
JOCTYI
12. | Elibrary.ru [9neKTpoHHBIH pecypc]: a1eKTpoHHas OuOInoTeYHas cucrema http://elibrary.ru WHuBuayansHbIN
HEOTpaHUYEHHBIN
JIOCTYTI
13. | MexBy30BCKas 3eKTpoHHass oudimoteka (MOB) https://icdlib.nspu.ru WNHnuBuayanbHeI
HEOIPaHUYECHHBIN
JOCTYI
CornacoBaHo:
. G
['naBHBIM OUbIMOTEKAPD / /=7~ | doprosa A.A.

(TOMKHOCTH CTPYKTYPHOTO MOAPA3IEICHHS) (moxmuce) (Pamunus U.0.)



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 marepuajibHO-TeXHUYECKOI 0a3bl IUCHUILINHBI
«H30paHHBIe BONIPOCHI IUCKPETHON MaTeMaTUKID)
Hanpasnenue noarorosku 44.03.05 Ilegarorudyeckoe oopazoBanue (¢ AByMs
npo(UIIMHU TOATOTOBKH ), HAITPABIEHHOCTH (MPpoduis) 06pa3oBaTeNbHOM

nporpamMmbl MaremaTrka U HHGOpMaTuKa

AyauTopus OobopynoBanue

JUISL IPOBENCHUS JICKIMOHHBIX 3aHSATUN

r. Kpacnospck, IIpoekrop- 11T, nHTEpaKTUBHAS AOCKA - | T, KOMITBIOTED
yia. Ilepencona, 1.7, |— 1 wr., yueOHas gocka- 1 mr, yaeOHbIX MecT — 301IT.
ayn. 1-10 [10: Windows, Office Standart, Kaspersky Endpoint
Security.

JUISL TIPOBEACHUS MPAKTUYECKUX 3aHATHH (J1Ja00paToOpHBIX padboT)

r. Kpacnosipck, IIpoekrop- 11T, nHTEpaKkTUBHAS AOCKA - | T, KOMITBIOTED
yn. [lepencona, 1.7, |— 1 mT., yaebHas nocka-1mT, yaeOHbIX MecT — 30mmIT.
ayn. 1-10 ITO: Windows, Office Standart, Kaspersky Endpoint
Security.

JJIA CaMOCTOSTEIILHOM pa6OTBI

r. KpacHospck, Kommbrorepsi-10miT, MapKepHasi nocka- 1 mT.
yn. [lepencona, 1.7, | DnekrponHas Oubnuoreka JIunkuHa- 1 miT.
aym. 1-11. Yuebno- | I[1O: Windows, Office Standart, Kaspersky Endpoint
UcclenoBarenbekas | Security.
nabopatopus «Teopus
U METOJMKa 00yUeHUs

MAaTCMAaTHUKE)









