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PabGouass mporpamma guctuIuimHbBl «JlucCKkpeTHas Maremarhka» COCTaBIICHA
JIOIleHTOM, K.M.H., M.A. KeiiB

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

npotokon Ne 9 ot «09» mas 2015 .

3aBemyromuii kKageapoi .' B.P. Maiiep

L

OnoOpeHo  HAyYHO-METOJUYECKHM COBETOM CHCIHATBHOCTH  (HAMpaBICHUS
MOJITOTOBKHW ) MHCTUTYTa MaTeMaTUKH, (PU3UKU U UHOOPMATUKH

«27» mas 2015 . [Ipotokon Ne 9

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

UHCTATYT
MATEMATWKY,

SUINKKA U
MHOOPMATUKH




PaGouass mporpamma aucuMIUIMHBL «/luckpeTHass maremaruka» oOCyXJeHa Ha
3aceqaHuu Kadeapsl aaredpbl, FeOMETPUH U METOAMKY MX MPETOoiaBaHus

npoTokod Ne 9 ot «04» mas 2016 1.

3aBenyronuii kadeapoi .' B.P. Maiiep

L

OnoOpeHo  HAy4YHO-METOJUYECKHMM COBETOM CHEIHAIbHOCTH (HalpaBiIeHUs
MOJrOTOBKM) MHCTUTYTa MaTeMaTUKH, PU3UKK 1 HHPOPMATUKU

«20» mas 2016 . [Tpotokon Ne 9

[Ipencenarens HMCC(H) \%“ C.B. bopTHOBCKUI

UHCTATYT
MATEMATWKY,

SUINKKA U
MHOOPMATUKH




PaGouass mporpamma aucuMIUIMHBL «/luckpeTHass maremaruka» oOCyXJeHa Ha
3aceqaHuu Kadeapsl aaredpbl, FeOMETPUH U METOAMKY MX MPETOoiaBaHus

npoTokod Ne 9 ot «17» masa 2017 r.

3aBenyronuii kadeapoi .' B.P. Maiiep

L

OnoOpeHo  HAy4YHO-METOJUYECKHMM COBETOM CHEIHAIbHOCTH (HalpaBiIeHUs
MOJrOTOBKM) MHCTUTYTa MaTeMaTUKH, PU3UKK 1 HHPOPMATUKU

«26» mas 2017 r. IIpotokon Ne 9

[Ipencenarens HMCC(H) \%“ C.B. boprHOBCKMi1

UHCTATYT
MATEMATWKY,

SUINKKA U
MHOOPMATUKH




PaGouass mporpamma aucuMIUIMHBL «/luckpeTHass maremaruka» oOCyXJeHa Ha
3aceqaHuu Kadeapsl aaredpbl, FeOMETPUH U METOAMKY MX MPETOoiaBaHus

npoTokod Ne 9 ot «03» masa 2018 1.

3aBenyronuii kadeapoi .'{f B.P. Mariep

L

OnoOpeHo  HAy4YHO-METOJUYECKHMM COBETOM CHEIHAIbHOCTH (HalpaBiIeHUs
MOJrOTOBKM) MHCTUTYTa MaTeMaTUKH, PU3UKK 1 HHPOPMATUKU

«23» mas 2018 r. IIpoTokon Ne 8

I[Mpencenarens HMCC(H) \%“ C.B. boprHoBCKHiT [ WHCTATYT

MATEMATHKY,

OUINKKA K
MHOOPMATUKA




PaGouass mporpamma aucuMIUIMHBL «/luckpeTHass maremaruka» oOCyXJeHa Ha
3aceqaHuy Kadeapsl MaTeMATUKUA U METOAUKH OOy4YeHUS MaTeMaTUKe

npoTtokost Ne 1 ot « 05 » centsiops 2018 r.

3apenyromuii kadeapoi Q// 7[(&@ JI.B. IlIkepuna

Ono6peHo HayYHO-METOJMUYECKUM COBETOM
NUM®U KT'TTY um. B.I1. Acradnena
«12» centsa6ps 2018 . IIpoTokomn Ne 1

o MHCTATYT
[Ipencenarens . C.B. bopTHOBCKMI MATEMATHKY,

OUINKKA K
’ MHOOPMATUKA
*




PabGouas mporpamMma IUCHUIUIUHBI OOCYXKJ€HAa HA 3aCENaHUU 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(l)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 aucuuruinHbl  «JlUCKpeTHas Marematuka» paspaboTaHa B
COOTBETCTBHUH CO CIEAYIOUUMHU 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 oOpa3oBaHusl) (BOCHHUTATENb, YYUTENh)», YTBEPKICHHBIM
npukazoM MUHHCTEPCTBA TPyAa U colManbHOM 3ammThl PO ot 18 okTs16pst 2013 1.
Ne544n;

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

HNucuunnuHa «JluckpeTHas MaTeMaTHKa» BXOAUT B COCTaB JUCIHIUIMH IO
BBIOOpPY BapHAaTUBHOW YacTU OOpa30BaTeIbHOM MPOTPaMMBbI 0 HaIPaBICHUIO
noaroroBku  44.03.05 Ilemarormueckoe oOpa3oBaHue (C JByMs MHpoQuiIssMU
MOJTOTOBKH), HaIpaBJIeHHOCTh (mpoduiab) 00pa3oBaTeIbHON  MPOTPAMMBbI

Marematuka 1 nHGOpMaTHKA.

1.2. O0mas TPy10eMKOCTb JUCHUILIHHbBI

OO6mast Tpy10€MKOCTh JUCIUIIMHBI COCTABISIET 3 3aueTHbIE equHuIlbl, 108
gacoB o01iero o0bema BpeMeHu, u3 Hux: 40 4. Ha ayguTopHylo padoTy; 32 4. Ha
CaMOCTOSITeNIbHYI0 pabory oOyuaromuxcsi; 36 4. Ha dk3ameH. JlucuuiiuHa,
COIYIaCHO y4eOHOMY IUIaHy, peanu3yercs B 8 cemectpe (ouHast ¢hopma 0OydeHus).

(DopMa HTOTOBOT'O KOHTPOJIA — 3K3aMCH.



1.3. lean u 3agaun AMCHUILINHBI

HeoOxomumocTh um3ydeHHS JUCHUIUIMHBI  «JlUCKpeTHass MaTreMaTHhkay,
00yJaroumMMucs MeJarorn4eckoro HampaBJIeHHUs] MOJATOTOBKH, 00YCIIOBJIEHA TEM,
YTO B Hall€ BPEMs, Mbl CTajJd CBUJETEISIMU OYpPHOTO Pa3BUTHUS JUCKPETHOU
MaTE€MaTUKH, KOTOpasi SBJIAETCS CErOAHs HE TOJbKO (PYHIaMEHTOM KHUOEpPHETHKH,
HO Y BaXHBIM 3B€HOM MaTeMaTHYECKOr0 00pa30BaHMUsL.

Leab ocBoeHUs] TUCHUIIMHBI — (GOPMUPOBAHUE y OOYyYarOUIUXCS OCHOB
OOIIEKYIBTYPHBIX W MPO(ECCHOHAIBHBIX KOMIETCHIIMH B XOA€ W3YYCHUS
JUCKPETHON MaTeMaTUKH.

3amaum IUCHUIINHBI:

- (QopmupoBaHue NpPEAMETHBIX 3HAHWN, YMEHHH M HAaBBIKOB B 00IacTH
JTVCKPETHON MaTeMaTHKH;

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

- (QopmMupoBaHHE OMNBITA CAMOOPTaHU3AIMH W CaMOOOpa30BaHUSI B XOE
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 pe3ynaprare wusydyeHus UCHMIUIMHBI «J[UCKpeTHass MareMmaTtuka» Yy
oOyyaromerocss  JIOJDKHbI ~ ObITh ~ CPOPMUPOBAHBI ~ OCHOBBI  CIIEAYIOIIMX
KOMITETEHLIN:

- OK-3. CnocoOHOCTh ~ HCIOJIB30BaTh €CTECTBEHHOHAy4YHbIE U
MaTeMaTHYeCKue 3HAHUS JIsl ODUCHTUPOBAHUS B COBPEMEHHOM MH()OPMAITMOHHOM
IIPOCTPAHCTBE.

- OK-4. Cnoco6HOCTh K KOMMYHUKALIMU B YCTHOM M MUCbMEHHOU (hopmax
Ha PYCCKOM M HHOCTPAHHOM S3bIKax MJi PEIICHHS 3aJad MEXKIWYHOCTHOTO U
MEKKYJIBTYPHOTO B3aUMOJICVCTBUS.

- OK-6. CnocoGHOCTh K CaMOOpraHU3aIi U CaMOOOPAa30BAHHUIO.

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

npodeccun, oOnagarh MOTHMBalMEd K OCYIIECTBICHHIO MpodeccHoHaIbHON



JeSITEIbHOCTH.

— OIIK-2. CiocoOHOCTh OCYIIECTBIATh 00yuyeHUE, BOCIUTAaHUE U Pa3BUTHE
C Y4€TOM COLMaNbHBIX, BO3PACTHBIX, NCUXO(DU3UUYECKUX U HHAMBHUIYAIBHBIX
OCOOCHHOCTEH, B TOM 4HCIE OCOOBIX O00pa3oBaTeNbHBIX MOTpeOHOCTEN
00y4Jaronuxcs.

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

- IIK-1. TotoBHOCTH peann30BBIBATH 00pa3oBaTEIbHBIC MPOTPAMMBI I10
IpeaIMETaM B COOTBETCTBUHM € TPEOOBaHUSIMH 00pa30BaTENIbHBIX CTaHAAPTOB.

- [IK-4. CnocoOHOCTH UCIOJB30BaTh BO3MOXHOCTH 00pa30BaTEILHOM
cpempl ISl JAOCTHKEHHMS JIMYHOCTHBIX, METANpEAMETHBIX M MPEAMETHBIX
pe3yiabraToB OOy4eHHMsT M OOecneueHus KadyecTBa Yy4eOHO-BOCIUTATENIbHOTO

mpoliecca CpeCcTBaMH MPENOaBAEMbIX YICOHBIX MPEIMETOB.

[Inanupyemsbie pe3yabTaTbl 00yUeHHUs

3a/1aun OCBOECHHUS JUCIUILINHBI [Tnanupyemsle pe3ynbrarsl 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.

Brnagersb: 0CHOBHBIMU ITOHSATHSAMH 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 JMCKPETHOM 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 X0JI€ OpraHu3ay MPOTYKTUBHON

BBITIOJIHEHUS CAMOCTOSITEIIbHOM CaMOCTOSITENILHON ydeOHO

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 METOAbl
KOHTPOJISI YCIIEBAEMOCTH OOYYaIOIIUXCS: YCTHBIA OIMPOC; COCTaBICHUE OTOPHBIX
KOHCTICKTOB; BBITIOJITHEHWE KOHTPOJILHBIX U JIOMAITHUX PA0OT U TECTOBBIX 3aJIaHUN.
dopma UTOrOBOTO KOHTPOJIS — IK3aMEH.

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

CPEACTB ISl TPOBEACHHUS ITPOMEKYTOUHOU aTTECTALUN.

1.7. Ilepeyenb 00pa3oBaTeJbHBIX TEXHOJOIHMi, HMCIOJb3yeMbIX MNPH
OCBOCHUM THCIHHUIITHHBI
B mnpouecce 00ydeHHss HCHONB3YHOTCS pa3HOOOpa3HblE OPraHU3aLMOHHbIE
GopMBl M MeTOABI, TAaKHE KakK: JIEKIMOHHbIE M NPAKTUUECKHE 3aHATUS;
caMOCTOsiITeNIbHAasE  paboTa; MOIYJIbHO-PEUTHHIOBAas TEXHOJOTHsS  OOy4YeHUs;
3NMEKTPOHHOE OOy4YeHue; WHAMBHUAyasbHasA, (pOHTalbHAsA, TpPymnrnoBas Q(OpMbI

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




2. OpI‘aHI/IBaIIHOHHO-MeTOIll/I‘IeCKI/Ie JOKYMCHTDBI

2.1. TexHosiorn4eckasi Kapra o0y4eHusl JUCUMUILJIMHE
«JUCKPETHAS MATEMATHUKA»
Hanpasnenue mnonroroBku 44.03.05 Ilemarormueckoe oOpazoBanue (¢ AByMsI NpO(UISIMM TOATOTOBKH), HAINPaBICHHOCTH (MPOQHUIIb)
oOpazoBarenbHON mporpaMMbl Maremarnka 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

Pasnen 1. KomOunatopuka 24 12 6 0 6 12 IIpoextHoe 3amanue (13 paznena 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 8 4 2 0 2 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 48 28 14 0 14 20 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

Tema 2.2. Ces3HOCTS B Tpade. MapmipyThl U ITyTH 12 8 4 0 4 4 Homamaee 3amanue Ne 4

Tema 2.3. [lepeBbs 8 4 2 0 2 4 JomarmHee 3amanue Ne 5

Tewma 2.4. DiinepoBsl ¥ TAMUILTOHOBBI TPaQbI 8 4 2 0 2 4 Homamaee 3amanue Ne 6

Tema 2.5. Yknaaka rpaga 8 4 2 0 2 4 [omarmnee 3aganue Ne 7

Tema 2.6. Packpacka Beprud rpaga 6 4 2 0 2 2 Homamraee 3amanne Ne 8

Bcero 72 40 20 0 20 32 IK3aMeH
DopmMa UTOTOBOTO KOHTPOJIS 10 YueOHOMY miiany | 36 Dk3ameH
Hroro | 108




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 HOMCKPETHOM 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 COOTHOLIEHUSA

IloHsiTHE PEKYPPEHTHOTO COOTHOLUEHUS, NPHUMEPHI 3a1ad, NPUBOAALIMX K
PEKYppEHTHbIM  cooTHomleHMsAM. [Ipumepsl 3amad W3 MIKOIBHOTO  Kypca
MareMaTuku (apupMeTudeckass U reomerpuyeckas nporpeccus). OmnpeneneHue
pELIEHUs] PEKypPPEHTHOTO COOTHOIIEHUs (00liee M 4yacTHOe). MeToapl peleHus
PEKYpPPEHTHBIX COOTHOIIEHH (MeTon nepedopa u Ap.). JInHelHble peKyppeHTHbIE
COOTHOLUEHUS C MOCTOSHHBIMHU KO3 ¢uumeHTaMu. MeToabl peleHusl JTMHEWHbIX
OJTHOPOJHBIX PEKYPPEHTHBIX COOTHOIICHUN C MOCTOSHHBIMU KO3(PPHUIIMEHTaMHU.
Heognoponneie peKyppeHTHBIE COOTHOLIEHUS W METOAbl MX  PEILICHMUS.

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 UeMsIX HM3YYCHHUs] TEOpUU TpadoB M €€ MPHIOKCHUSIX.
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, niceaorpad, mynsturpad, rpad, opuenTrpoBaHHBIN Tpad. CMEKHOCTh H
UHIAeHTHOCTh. CTenenp BepmuHbl Tpada. Teopema o cymme cTeneHeld BepIIvH
rpadga u e€ ciencrBue. M3omopdhusm u romeomopdusm rpadoB. Bumasr 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

rpada. CoiicTBa CBSI3HBIX TpadoB.

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

CBenieHUs 0 IIEHHOCTH aJITOPUTMOB TIOMICKA MapIIpyToOB B Trpadax.

HBynonbusie  rpadel. Teopema Keénura o  naBymosbHbIX — rpadax.

Uctopuueckue ceeaenus o Kéuure.
Tema 2.3. JlepeBbst

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

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 mocrtax. [orgoBonomku o ¢urypax, 0OBOIUMBIX

OJTHUM POCUYEPKOM.

DiiyiepoBbl M TaMUJIBTOHOBBI IUKIBI U Tpadel. Kpurepuii siinepoBocTH.

Ceenenus o Bkiaze JI. Ditnepa B cTaHOBICHHE 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. IIpaBuibHas packpacka BepuiuH 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 BKJIAJBIBAECTCA JIBA CMBICIIA: JIEKIUS KaK BUJ Y4eOHBIX 3aHITHIA, B
XO0Jle KOTOPhIX B YCTHOHM (hopMe mpenojaBaTeieM U3JIaraercs MpeaMeT, U JICKIHs
KaKk crnocod momaud ydeOHOro Marepuajga IyTeM JIOTUYECKH CTPOHHOTrO,
CHUCTEMAaTHYECKH IOCIIEI0BATEIBLHOTO U SICHOTO U3JI0KEHUS.

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 pPacCMaTpUBacMBbIX
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 OpPUEHTHPOBKY B TEME H
PACKPBIBAIOT CONEPKAHNUE TUCLUIUIVHBI.

B xome mekuuu INOJE3HO BHUMATENBHO CIEAUTh 3a PACCYKICHUIMU
JIEKTOPA, BBINIOJIHSS [IPEIJIaracMble UM MBICIIMTENIBHBIE ONIEpallui U CTapasch AaThb
OTBETHl HA IIOCTABJIEHHBIE BONPOCHI, KaK TOBOPAT, CIYyIIaTh AKTHUBHO, BECTU
BHYTPEHHUIN MBICIEHHBINA JUaJor ¢ JIeKTopoM. [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 HCHOJIB30BaTh €€ 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.

3anucy 1o XOAy JISKIMH JOJDKHBI OBITh B IIEJIOM JIOCTATOYHO IMOJHBIMH T10
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 3allUCaHbl ¢ MAaKCHMaJbHOW
TOYHOCTBIO U TTOJTHOTOM.

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

PabGora Hajg KOHCIEKTOM JIEKIIMM HE 3aKaHUMBAaeTCsA cpa3y IMocie
JEKIIMOHHBIX 3aHATHH. OHa OymeT 3aBEepIICHHON, €CIU CTYICHT IOBTOPHT
U3JIOKCHHBIH B KOHCIICKTE MaTepHall; BBIHECET HEMOHATHBIC TIOJIOXKCHUS 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 TMOMYCPKUBAHMSI, Hameyas IJIaBHbIC BOMPOCHL. PexomenmyeTcs ais
oonee 3hdEKTUBHON MPOPAOOTKH JEKIIMOHHOTO MaTepHrayia JIOMOJHUTEIHHO
BBECTU COOpHUK (C108apb) NOHAMULL, BBIAEISS B HEM IS KaXIOrO HOBOTO
MOHSTHS €r0 ONpEIeNICHWe, CBOWCTBA, MPHU3HAKH, BHJbI, MPUMEPHI WIH
KOHTpIpUMEpsl W T.II. VIMEHHO Takas cepbe3Has, KpOmoTiuBas pabora ¢
JICKITMOHHBIM MaTepPHaJIOM IMO3BOJIUT TITyOOKO OBJIA/IETh 3HAHUSMHU.

TpaguunoHHast By30BCKas JIEKIMs, HAa KOTOPOW TPETOMHOCUTCS W
oOBsicHAeTCSI TOTOBass WHGOpPMAIHMs, TOJJIeKAIAs 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
IIOMOIIbIO yYEOHUKOB; Ha (OPMUPOBAHUE YMEHUN W HABBIKOB B INPUMEHEHHUU
3HAHUW U OBJAJICHUE OINpEACNCHHbIMA METOJaMH CaMOCTOSTENbHON pabdoThl U
HaBbIKaMH NMPOQPECCUOHATIBHON JAESITEIbHOCTH.

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 XOJE PEIICHUS 3a7ad, BBIIOJHEHUS
71a00paTOPHBIX, KOHTPOJIBHBIX MUCBMEHHBIX PAaOOT, TPEHUPOBOUYHBIX YIPAKHEHUM,
HAOJIIOIEHUH, SKCIIEPUMEHTOB, BBIIIOJIHEHUS TUIIOBBIX PACUETOB U Jp.

O PeKTUBHOCTh MPAKTUYECKUX 3aHATHM, MPEXKIE BCEro, 3aBUCUT OT
NOJFOTOBKH K HUM CTYJIE€HTOB, MX BHUMATEJIbHOCTH U AKTUBHOCTU B XOJ€ CaMMX
3aHATUN, TBOPYECKOTO OTHOIICHHS K BBIMOJIHEHUIO YYEOHBIX 3aJaHUld U
pexkomeHaauuid npenojaBatened. Ilepen mNpakTUYeCKUM 3aHATHEM  CIEAYET
U3YYUTh KOHCHEKT JIEKIMU U PEKOMEHJOBAHHYIO IPENOAABATEIEM JUTEPATYpy,
oOpaiass BHUMaHHE Ha MPAKTUUYECKOE 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 MOJIY4YUTh NPABUIIbHBIA OTBET, HO U YCBOUTH OOIIMN METO.
pelieHus NoJ0OHBIX 3aay.

Pemenue 3amauu, BBINOJIHEHHWE YNPAXKHEHUHW HAJ0 HAUYMHATH C YETKOTO
YSCHEHMs] YCJIOBMsI M TpeOOBaHUU 3anaHus. BosHukawoomue TpyAHOCTH HpU
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 6a3a pernieHus (KaKue 3aKOHBI U MOJIOKEHUS TIOJDKHBI OBITH
MPUMEHEHBI TPU PEIICHUH ).

3. O6muii mian (mocae10BaTeIbHOCTh) PEIICHHUS.

4. OdopmiieHne pereHuUs.

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, MTOJyYeHHAasl Ha JICKIUHU, B IPOIECCE CAMOCTOSATEIbHON pabOTHI
Ha MPAKTUYECKOM 3aHATHUM OCMBICIMBAETCA M TepepadaThIBaeTCs, MPU MOMOIIU
IpenoAaBaTesiss aHAIM3UPYETCS OO0 MENbYalliuX 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 IMepeBoJa Ha OOpa3HbIi S3bIK B CHUMBOJMYECKOW WU
rpaduueckoii dopme. Cpeau pa3iUyHBIX BHUJIOB TpadUUECKOro MOJEIHPOBAHUS
yueOHOI nH(pOpPMALIUH, BBACSIOT— OMOPHBI KOHCIEKT — KaK CHCTEMY OIOPHBIX
CUTHAJIOB B BUJI€ KpPAaTKOTO yciaoBHOro koHcnekra (B.®. [latanos).

Memoouxa nocmpoeHus OnopHuIX KOHCHEKMOS:

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 MPOBEpKa 3HAHM, YMEHUHN, HABBIKOB U
KOMITETEHITHI 00y4JaromuXCsl.

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

Opranu3zaiiys TOATOTOBKH 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 HCTOYHHKOM HaydyHoW wuH(popmanuu. Cruenyer
00s13aTEIPHO TOJIH30BATHCS €II¢ y4eOHBIMU TIOCOOMSIMH, CIIEIUATBHON HaydHO-
METOAUYECKOMN JTUTEPATYPOU.

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

a) CKBO3HOE (TemMa 3a TEeMOi) MNOBTOPEHHE 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



(MBICTIEHHO WM TYTEM 3allUCH) Y4eOHOTO MaTepualia; BBIICIICHHE TEM WU
BOIIPOCOB, KOTOpbIE €IIE€ HE JOCTATOYHO YCBOEHBI WJIM MOHSTHI, U TOTO, YTO YK€
XOPOIIO 3alIOMHUJIOCH;

B) TMOBTOPEHHE M OCMBICIMBAHME HE YCBOEHHOIO Marepuansa u
BOCIIPOU3BEAEHHUE €T0 IO MaMsITH;

') BBIOOPOYHOE ISl CAMOKOHTPOJISI BOCIIPOU3BEICHUE 110 MaMsITH OTBETOB Ha
BOIIPOCBL.

[ToBTOpsATH ClENyeT HE OTAECIbHBIE BOMNPOCH, a TEMBI B TOM
NOCJIEIOBAaTEIbHOCTH, KaK OHU H3J1arajuch JIEKTOPOM. OJTO 00€CHeunBaeT
NOJIyYEHHE LEJBbHOIO TMpPEACTaBICHUS 00 M3YyYEHHOM JHCLUUIUIMHE, a He
OTPBIBOYHBIX 3HAHUU 10 OTAEIBbHBIM BOIIPOCAM.

Ecnu B x0/e MOBTOpEHUsI BO3HUKAIOT KaKUE-TO HESICHOCTH, 3aTPyAHEHUS B
MNOHMMAaHUM ONPEACIIEHHBIX BOMNPOCOB, HUX CJIEAYET BBINUCATH OTHAEIBHO U
CTPEMUTBCS HAWTHU OTBETHl CAMOCTOSITEJIBHO, MOJIb3YSACh KOHCIEKTOM JIEKUWWA U
autepaTtypoi. B Tex ciydasix, Korja 3Toro cueiarb He yaa€rcs, Hao o0palarbes
3a MOMOIIBIO K MPENOJaBaTEeI0 Ha KOHCYJIBTAllMU, KOTOpas OObIYHO MPOBOIUTCS

nepea 9K3aMCHOM.



3. KoMnoHeHTbl MOHMTOPHHIA Y4eOHbIX JOCTHKEHHIT 00y4aromerocsi
3.1. TexHosioruyeckasi KaApTa peiTHHIra TUCHUIIHHBI

«IUCKPETHAA MATEMATHKA)>

Hanmenosanue HanpaBneHI/Ie MOATOTOBKU U YPOBCHb O6pa3OBaHI/IH. KonmnuecTBo 3aueTHBIX
JUCHUITIIUHBI Hanmenosanue nporpaMMmbl CAUHUIL

JluckperHas 44.03.05 Ilemarornueckoe oOpazoBaHue (¢ 3
MaTeMaThKa JBYMsI TPO(UIISIMH TTOJTOTOBKH ) (YPOBEHb

OakanaBpuara), HalpaBJIeHHOCTH (TIPOdHIIB)

o0pa3oBarenbHOI porpaMmbl MaremaTika

u nHdopmarrka (ouHas Gpopma oOydeHuUs)

CMexHbIE TUCIUIUIMHBI TI0 Y9eOHOMY TIIaHy

[MpemmectBytomme:  ¢uiocopusi, MareMarhka, MaTeMaTHYeCKHe  MeTOAbl  00paboTKu

nHpopmaruu, nHOpPMaTHKA U JP.

[Mocnenyromue: anrebpa, TEOMETpHUs, OSJIEMEHTApHAs MaTeMaTHKa, OCHOBaHHUS T'€OMETPHH,

AUCKPETHAA MaT€MaTuKa, A3bIKW 1 METOAbI IPOTrpaMMUPOBaHUA U JIP.

BA30BbIU PA3JIE Ne 1

®opma paboThI Komuuectso 6amios 40 % |
min max
Texyias Dcce 0 NPUIIOKEHUSIX TUCKPETHON MareMaTuKu 3 5
pabota Jlomamrssist pabota 1 3 5
JlomamHss paborta 2 3 5
Jlomamissist padorta 3 3 5
[Tpomexxyroun | KortponpHas padota 1
BIM peNUTHHT- 13 20
KOHTPOJIb
Uroro 25 40
BA30BBIN PA3JIEJT Ne 2
®opma paboTbI KomnuectBo 6amioB 50 %
min max
Tekymas OnopHBI KOHCTIEKT 3 5
pabota JomamHss paborta 4 3 5
Jlomamssist pabota 5 3 5
JomamHsst pabota 6 3 5
Jomamusst pabora 7 3 5
Jlomamnsist pabota 8 3 5
[Ipomexyroun | KonTtponbhas pabota 2 12 20
bl pEUTHUHI -
KOHTPOJIb
Uroro 30 50
NTOI'OBbBIN PA3/IEJI
Coneprxanue ®dopma paboTsI KonmuuectBo 6ammoB
10 %
min max
OK3ameH 5 10
Uroro 5 10




JIOTTOJTHUTEJIbHbBIN PA3JIE]T

bazoBbIii dopma paboThl KonnuectBo 6amioB
MOJTYJIb/ 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 KOMMUeCTBO OAUIOB MO TUCIUIUIMHE (TI0 UTOTaM min max
W3YYCHHS BCEX MOAYJICH, Oe3 yueTa JOTIOTHUTETHHOTO 60 100
MOJTYJISI)

CoOTBETCTBHE PEUTUHTOBBIX 0ATUIOB U aKaJIeMUYECKOHN OIICHKU:

OO011ee KOJIMUECTBO HAOpPaHHBIX 0aJIJIOB

AxkazieMnueckas oleHKa

60— 72 3 (y1OBIETBOPUTEILHO)
73 — 86 4 (xopomuio)
87 -100 5 (OTIMYHO)




3.2. @®oHJ OLICHOYHBIX CPEICTB

MHWHUCTEPCTBO HAYKHN U BBICIIEI'O OBPA3OBAHUS PO
(benepanbHOE roOCy1apCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BbICIIIEro oOpa3oBanus «KpacHOSpCKUI rocy1apCTBEHHBIH MeJarorudecKui

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

Kadenpa marematuku 1 MEeToAMKHA 00y4YEeHUSI MaTEMaTUKE

YTBEPXJIEHO OIOBPEHO
Ha 3aceaHnu Kadeapol Ha 3aCE€JaHuU HayYHO-METOJUYECKOrO
npotokos1 Ne 9 ot «09» mas 2015 1. COBETa CIHEUHAJIbHOCTU  (HAIpaBiICHUs
3aBenyromuii kKadeapoi MO/IrOTOBKH)
Maiiep B.P. «27» mas 2015 r. ITporokon Ne 9
[Tpencenarens HMCC(H)
] BoprHosckuii C.B. \%
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IKCIIEPTHOE 3AK/IIOYEHUE HA ®OH/JIl OHEHOYHBIX CPEACTB
1JI51 MPOBEAECHNS TEKYIero KOHTPOJIS M MPOMeKYTOYHOH aTTecTAlNH
o0y4arommxcs no JTucHumnInHe «JAuckpernas mareMaTukKa

[IpencraBnennbii  (OHJ  OLIEHOYHBIX  CPEACTB s TEKylled u
IPOMEXYTOUHOM arrectanud cooTBeTcTByeT TpeboBanusim PI'OC BO wu
npodeccuonanbHbiM cTanaapraMm «llemaror (mpodeccuonanbHast AesTENBLHOCTh B
chepe AOMIKOILHOTO, HAYaIbHOTO OOIIEeT0, OCHOBHOTO OOIIETO, CPEIHETO OOIIETO
oOpa3oBaHus) (BOCHUTATENb, YYUTENh)», YTBEPKIECHHBIM MpUKazoM MUHTpyna
Poccun ot 18.10.2013 N 544n.

[Ipennaraembie popMbI U CpeACTBa aTTECTALIMU aJICKBAaTHBI LEJSIM U 3a/1auaM
peanu3alui OCHOBHOM NpodecCHOHaNbHOM 00pa30oBaTesIbHOM MPOrpaMMbl IO
HanpapieHuto noarotoBku 44.03.05 Ilegarormyeckoe oOpa3oBanue (C JIBYMs
npoduassMH  TIOJATOTOBKHM), HampaBiIeHHOCTh (mpodwib) oOpazoBaTebHON
nporpaMMbl Maremaruka u HHPOpMAaTHKA.

OneHOYHbIE CPEelCcTBa M KPUTEPUU OLECHUBAHMS IPEACTABICHBI B MOJHOM
o0beme. POpMBI OLICHOUHBIX CPEJCTB, BKJIIOUEHHBIX B MPEACTABICHHBIA (HOHI,
OTBEYAIOT OCHOBHBIM MPUHIIMIAM, YCTaHOBJIEHHbIM B [lonoxxenun o
dbopmupoBanun  GoOHAA  OIEHOYHBIX CpPEICTB ISl  TEKYIIEro  KOHTPOJIS
YCIIEBAEMOCTH, MPOMEKYTOYHOM U HUTOrOBOM (TOCYJapCTBEHHOW HUTOTOBOM)
arTecTaluu  oOydaroumxcsa 1o 00pa3oBaTelbHBIM MpOrpaMMaM  BBICILETO
oOpa3oBaHusi — mporpammaMm OakajaBpuara, MporpaMMmMaM CIEUUaJUTeTa,
nporpaMmaM MarucTpaTryphl, IporpaMmaM MOATOTOBKH HAayYHO-TEIaroru4ecKux
KaJpoB B acmupaHType — B (eaepaabHOM TOCYIapCTBEHHOM OMOIKETHOM
o0pa3zoBaTelbHOM  YUYpEeXJEHMH  Bbicllero  oOpazoBanusi  «KpacHosipckuii
TOCyIapCTBEHHBI menarornyeckuii ynusepcuter wum. B.IL.  AcrtadbeBay,
YTBEPXKJAEHHOTO MprKa3zoMm pektopa Ne 297 (1) ot 28.04.2018.

Pa3paboranHblii U MpencTaBICHHBIA IS SKCIEPTU3bl (POHA OLEHOYHBIX
CPEIICTB PEKOMEHAYETCS K MCHOJb30BAaHUI0 B IMPOLECCE MOATOTOBKHA IO

YKAa3aHHOU MPOrpaMMe.

DkcnepT-padboToaaTenb,

nupektop MAOY rumuazus Nel4 [lynax H.B.




1. HazHayeHnue GpoHaa OLICHOYHBIX CPEICTB

I.1. Heasro co3ganuss POC pucuumivHbl «JluCKpeTHass MareMaTuKa
SIBIIIETCSI YCTAHOBJICHHE COOTBETCTBUS YUEOHBIX OCTHMIKEHUH 3aINTAaHUPOBAHHBIM
pesynpTaram  oOyueHHUss ©  TpeOOBaHUSAM OCHOBHOM  MpOQeCcCHOHATHLHOU
00pasoBaTeIpbHON MPOTPaMMBI, pabodeii MPOrPaMMbI JUCITUTITHBI.

1.2. ®OC no AUCHUIUIMHE pEeLIAcT 3a a4 Hu:

— KOHTPOJb M YIpaBICHUE MPOIECCOM MPUOOPETEHUS CTyIEHTaMHu
HEOOXOMUMBIX 3HAHWW, YMEHHWH, HABBIKOB H YPOBHS C(HOPMHUPOBAHHOCTH
koMmIieTeHu, onpeaenaeHHbix B @I'OC BO 1o coOTBETCTBYIONIEMY HAIIPABICHUIO
MOJITOTOBKU;

— KOHTpPOJb (C TIOMOIIBI0 HAOOpa OIEHOYHBIX CPENICTB) U yIpaBieHHE (C
MOMOIIIO  3JIEMEHTOB OOpaTHOW CBsI3M) JOCTHXKEHHEM I1elield peau3aluu
OCHOBHOHM MpOQeCcCHOHANBHON 00pa30BaTeIbHON MPOTPaMMBbI, OINpPENEICHHBIX B
BUJle Habopa OOLIEKYAbTYPHBIX U 0OOLENpoPecCHOHANbHBIX KOMIIETEHIIUN
BBIITYCKHUKOB,;

- obecreyeHne COOTBETCTBHUS PE3yAbTaTOB OOydeHHUs 3agadam Oymylen
npodeccuoHaNnbHOU JEATEILHOCTH Yepe3 COBEPUICHCTBOBAHUE TPAJUIMOHHBIX U
BHEJIPEHHE HWHHOBAIMOHHBIX METOJOB OOy4Ye€HUs B 0Opa30oBaTeIbHBIA MPOIECC
YHuBepcureTa.

1.3. ®OC pa3paboTan Ha OCHOBAaHMH HOPMATHUBHBIX JOKYMEHTOB:

- (enepanbHOTO  TOCYAapCTBEHHOTO  O0Opa30BaTEeNIbHOTO  CTaHJApTa
BBICIIIETO 00pa3oBaHus MO HampapieHUIO nmoarotoBku 44.03.05 Ilegaroruueckoe
obpazoBanue (c aBymMs mnpoduiIsiMA MOATOTOBKHM) (YpOBEHb OakajiaBpuara),
YTBEPXKACHHBIM TMPUKa30M MHHHCTEPCTBOM OOpa3oBaHMA W Hayku Poccuiickoii
dbeneparuu ot 9 pepans 2016 . Ne 91;

- monoxeHus o GopMupoBaHUU (HOHIA OIICHOYHBIX CPENICTB JJIST TEKYIIIETO
KOHTPOJISI yCIIEBAEMOCTH, MTPOMEKYTOYHOM M UTOTOBOM aTTecTaluu 00y4aroumuxcs
no 00pa3oBaTeIbHBIM IpOrpaMMaM BbICIIETO O00Opa3oBaHUS — IMporpammam
OakanmaBpuara, MporpaMMaM CHEIUAIUTeTa, M[porpaMMaM  MarucTparypsbl,

nporpaMmamM IOATOTOBKHM HAYYHO-IICAAOTHYCCKUX KaJApOB B aCIIMPAHTYpPE B



(denepasbHOM TOCYJapCTBEHHOM OIOMKETHOM 00pa30BaTEIbHOM YUPEKJICHUU
BbIciiero oOpa3oBanus «KpacHOSpCKUil TOCYIapCTBEHHBI Meqaroruyeckui
yauBepcuteT uM. B.II. AcradbeBa» u ero ¢punmanax, yrBepxkAEHHOIO MPUKA30M

pexropa Ne 297 (1) ot 28.04.2018..

2. IlepeyeHb KOMIETEHIIUIA C YKA3aHUEM ITANoOB UX (OPMHUPOBAHUSA B
npouecce U3y4YeHus1 M CUUIINHbI

2.1. Ilepeyenb koMmeTeHUMii, (GopMHpyeMbIX B MpoOILECCe H3YyUYEHUs
JTVCLUTUIVHBI:

- OK-3. CnocoOHOCTH  HCHONB30BaTb  €CTECTBEHHOHAyYHbIE  H
MaTeMaTU4eCKue 3HaHUS JIsl OPUEHTUPOBAHUS B COBPEMEHHOM MH()OPMAITMOHHOM
POCTPAHCTBE.

- OK-4. Cnoco6HOCTh K KOMMYHUKALIMU B YCTHOM M MUCbMEHHOU (popmax
Ha PYCCKOM M MHOCTPAHHOM f3BbIKaxX JJIsi PEIICHMs 3aJad MEXKJIUYHOCTHOIO M
MEXKYJIBTYPHOIO B3aUMOJICHCTBHUSI.

- OK-6. CnocoOHOCTh K caMOOpraHu3allui U caMo00pa30BaHMUIO.

— OIIK-1. T'oTOBHOCTb CO3HABaTh COLMATBHYIO 3HAUMMOCTb CBOEH Oymymien
npodeccuun, o0nanaTh MOTHBAIMEH K OCYILECTBICHHIO MPOQecCuoHaNbHON
NEeATEIbHOCTH.

- OIIK-2. CnocoOHOCTh OCYIIECTBIATh 00yUeHHE, BOCIIUTAHUE U PA3BUTHE
C Y4Y€TOM COLMAJbHBIX, BO3PACTHBIX, MNCUXOPU3UUYECKUX U HHIAUBUAYATbHBIX
OCOOCHHOCTEH, B TOM 4HCIE OCOOBIX O00pa3oBaTeNbHBIX MOTpeOHOCTEN
00y4Jaromuxcsl.

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

- IIK-1. TotoBHOCTH peanu30BBIBATH 00pa3oBaTeiIbHBIE MPOTPAMMBI I10
IpeIMETaM B COOTBETCTBUU C TPEOOBAHUSIMU 00pa30BaTEIIbHBIX CTAH/IAPTOB.

- [IK-4. CnocoOGHOCTH HCHONB30BaTh BO3MOXKHOCTH 00pa30BaTEIHHOU
cpenbl JUisl JAOCTHXKEHHS JIMYHOCTHBIX, METANpPEAMETHBIX U MPEIMETHBIX
pe3yabTaroB oOyueHuss H oOecleyeHusi KayecTBa Y4eOHO-BOCIUTATEIHLHOTO

mpoliecca CpeCTBAMU MPENOaBAEMbIX YICOHBIX MPEIMETOB.

2.2. Jranbl (pOPMHUPOBAHMS M OLIEHMBAHUA KOMIIETEHIIM I



Komnerentus Hucuunnunel, | Otan popMupoBanust | THIl KOHTPOIS Onenoynoe cpeacTo/
MPaKTUKH, KOMIIETEHIIUH KHMz1
Y4YacCTBYIOIIHE B
¢dbopMupoBaHUN
KOMITETEHITHH Homep |®opma
OK-3. CnocobHocTs | Dunocodus OpPUEHTUPOBOYHBII TeKyIIUH 5.1.2 |Onopnslit
UCIIOJIb30BATh Maremaruka KOHCTIEKT
€CTECTBCHHOHAY4YHbI | PU3HKa KOTHUTHBHBIN TEKYLIUI 5.1.1 |Homamsss
e u maremarndeckue |Uadopmarnka pabora
3HAHUA I EctecTBeHHOHAY | IpaKCHONOTHYECKUH | IPOMEKYTOUHBIN 5.2.2 |KoutponbHas
OpPUECHTUPOBAHUS B |4HAs KapTHHA pabora
COBpPEMEHHOM MHpa, 5.2.3 |lIpoektHOC
uHpopMarmoHHoM | MaremaTtuuyecka 3aJaHue
MPOCTPAHCTBE. s JIOTUKA U Ip.  |pedeKCUBHO- MIPOMEKYTOUHBII 5.2.1 |Dxk3ameH
OIICHOYHBIH
OK-4. Crioco6HOCTS | Dmtocodus OPHECHTHPOBOYHBIN TEKYIITHI 5.1.2 |OnopHbIif
K KOMMyHHKauuu B |MaremaTuka KOHCTIEKT
YCTHOHU U ®usuka KOTHUTHBHBIH TEKYIIHI 5.1.1 |Jlomarmsist
MMHCHbMEHHOU HNudopmarmka pabota
(bopmax Ha pycckom |EcrecTBenHOHAY MIPAKCUOJIOTUYECKUHN | IPOMEKYTOUHBIN 5.2.2 |KonTponsHas
Y MHOCTPaHHOM YHasg  KapTHHA pabora
SA3BIKaX JJISL MHpa U 1p. 5.2.3 |lIpoektHOC
peleHus 3aaad 3aJaHne
MCKIMIHOCTHOTO U pedrexcuBHO- IIPOMEKYTOUHBIN 5.2.1 |Ox3ameH
Me)KKYHBTé’PHOFO OLIEHOYHBIN
B3aUMOJICHCTBHS.
OK-6. OcHOBBI OpPUEHTUPOBOYHBII TeKyIIUN 5.1.2 |Onopnsiit
CriocoOHOCTB K yaeOHOU KOHCIICKT
CaMOOPTaHU3allMU U |ICATENBHOCTH | KOTHUTHBHBIN TeKyLIUH 5.1.1 |Hdomamnsas
caM000pa30BaHUIO |CTYICHTA; pabora
MaremaTtnyecka |mpakcHoNIOrH4eckuii | IPOMEKYTOUHBII 5.2.2 |KonTpompHas
s TOTHKa, pabota
VYyebHas 5.2.3 |IIpoekTHOE
NPaKTHKa,; 3a/aHue
Henaroruyeckas | pednexcuBHO- MIPOMEKYTOUHBIH 5.2.1 |Dx3ameH
NPaKTUKa U JP. | o[ eHOYHBII
OIIK-1. T'oroBHOCTS | [Ienaroruka; OpPUEHTUPOBOYHBII TeKyIIUN 5.1.2 |Onopnsiit
CO3HaBaThb Couuonorus; KOHCIIEKT
COLHATBHYIO . Meronuxa KOTHUTHUBHBIA TEKYLIUI 5.1.1 |JomamHss
3HaYUMOCTh CBOCH |00ydeHus u Gora
Oymymeit BOCIIUTaHMUS; pabo
npodeccu, MaremaTndecka |mpakcHoJIOrM9ECKUi | IPOMEKYTOUHBINH 5.2.2 |KoHTponbHas
o0nanare ST JIOTHKA; pabora
MOTHBaIUEN K VYueOnas 5.2.3 |IlpoexTHOE
OCYILECTBIICHUIO IPaKTHUKa,; 3aJaHHe
npodeccronansHoii |Ilenarornueckas |peiekcHBHO- IPOMEKYTOUHBIN 5.2.1 |Dx3amen
JESITeIbHOCTH. NPAKTUKA U JIP. | Q[eHOYHBIH
OIIK-2. Odutocodus OPUEHTUPOBOYHBIN TEKYyLIUI 5.1.2 |OnopHbIif
CriocobHOCTB Marematuka KOHCTIEKT
OCYHICCTBIIAT Dusnka KOTHUTHBHBIHN TEKYIIHH 5.1.1 |Jlomamnss
o0y4enue, Hudpopmaruka pabora




BOCIIUTaHUE U EcTtecTBeHHOHAY | TPaKCHONIOTHYECKUN | TPOMEKYTOUHBII 5.2.2 |KoHTponbHas
pa3BuTHE C yU€TOM |4Has ~ KapTHHA pabota
COIMANIbHBIX, MHpa H JIp. 5.2.3 |IIpoektHoe
BO3PAaCTHBIX, 3aJaHHe
MCUXO(M3UICCKUX H pedrexcuBHO- MIPOMEIKYTOTHBIH 5.2.1 |Dx3amen
WHIUBHTyaTbHBIX OIICHOYHBIN
0CO0OEHHOCTEH, B
TOM YHCJIE 0COOBIX
00pazoBaTEIbHBIX
MOTPeOHOCTEH
00yYaromxcsl.
OIIK-5. Bnanenue |®unocodus OPHUECHTHPOBOYHBIN TEKYIITHI 5.1.2 |OnopHsIif
OCHOBaMHU Maremaruka KOHCTIEKT
HpO(beCCHOHam’vHOH DQusuka KOTHUTHBHBIH TEKyLIUi 5.1.1 |Jlomamuss
STHKHU M PEUEBOM Nudopmarnka pabota
KYJIBTYPBI EcrecrBennonay - - 57 K
umas  Kapria|PAKCHONOTHYECKUIT | POMEXKYTOHEII 2. ongonLHaﬂ
MUpa 1 JIp. pabota
5.2.3 |llpoektHOC
3aJlaHue
pedeKkcuBHO- MIPOMEKYTOUHBIHI 5.2.1 |Dxk3ameH
OIICHOYHBIN
IIK-1. l'otoBHOCT, |[lemaroruka; OPHECHTHPOBOIHBIN TEKYIITHI 5.1.2 |OnopHsIif
peann30BbIBaTh Ilcuxomorus; KOHCIIEKT
obpasosarenbhbie | Meromka KOTHUTHBHBIH TEKYLIUi 5.1.1 |Jlomamuss
MIPOrpaMMBbI TIO o0yueHus u pabora
MpeaMeTaM B BOCTIMTAHUS; = >
MIPAKCHOJIIOTUIECKUHN | TPOMEKYTOTHBIH 5.2.2 |KonTponbHas
COOTBETCTBHU C Maremarudecka
pabora
TpeOOBaHUSIMU sI JIOTUKA,;
5.2.3 |IlpoexTHOE
obOpazoBaTelbHBIX | YueOHas
3aJlaHue
CTaH/apTOB. MPAKTHKA; =
pednexcuBHO- MIPOMEIKYTOUIHBI 5.2.1 |9x3ameH
[lemarornueckas .
OLICHOYHBIH
MIPaKTHKA U JIp. 1
IIK-4. Criocobnocts |[lexaroruka; OpPUEHTUPOBOYHBII TeKyIIUH 5.1.2 |Onopnslit
UCIIOJIb30BATh [cuxonorus; KOHCTIEKT
BO3MOXKHOCTH Meronuka
obpasoBarenbHoit  |0byueHus u KOTHUTHBHBIN TEKYIIUI 5.1.1 |Jomamnsist
Cpeabl IS BOCIIUTAHUS; paGora
JOCTIKEHUS Maremarnuecka
JUYIHOCTHBIX, S JIOTHKA; - -
MeTanpeaMeTHbIX 1 |YueGHas MPAaKCUOJIOTUYECKUIM | TIPOMEIKYTOUHBIN 5.2.2 |KonTponsHas
IPEIMETHBIX IPAKTHKA; pabora
pe3yIbTaToB INenarorndeckas 5.2.3 |[IpoekTHOE
00y4eHUs 1 MPAKTUKA U JIP. 3allaHue
oGecreyeHus pedekcuBHO- MPOMEKYTOUHBIN 5.2.1 |3k3ameH
KayecTBa y4eOHO- OLCHOIHbIM
BOCIIUTATEIHHOTO
mporecca
CpeaCcTBaMu
MIPETIOIaBaeMBIX
yueOHBIX

MIPEIMETOB.




3. ®oHA OLCHOYHBIX CPEACTB AJISA IPOMEKYTOUHOM aTTecTauuu

3.1. @oHABI OIEHOYHBIX CPEJCTB IJIs MPOMEKYTOUHOM arrecTaliyd BKIIOYAIOT:

BOIIPOCHI U ITPOCKTHLBIC 3a1aHUA K 9K3aMCHY, KOHTPOJIbHBIC pa60T51.

3.2. OneHouHbIe cpeAcTBa

3.2.1. Ouenounoe cpeAacTBo 5.2.1. — BONPOCHI K IK3AMEHY.

Bricokuii ypoBeHb [IponBuHyTHII ba3oBblii ypoBEHb
c(hOpMHPOBaHHOCTH YPOBEHB c(hOpMHUPOBaHHOCTH
DopmHpyeMbIe KOMIIETCHITUU c(hOpPMHPOBaHHOCTH KOMIIETCHITUU
KOMITETCHIINU
KOMITETEHIHH (87 - 100 Gawios) (73 - 86 bawon) (60 - 72 6amion)*
OTJINYHO/3aU4TEHO XOPOILI0/3a4TEHO YAOBJIETBOPUTEIBHO
/3a4TEHO
OK-3, OK-4, OK-6, | OGy4arommiics: OO6yuatromuics: OO6yuatromuiics:
OIIK-1, OIIK-2, - IMEET MHHOBAIIMOHHBIC | - BIaJieeT - BJIaJic€T OCHOBHBIMH
OIIK-5, TIK-1, I[IK-4 | 3Hanus B cdepe MIOHATHUSIMH B chepe | IOHATHAMHU B cepe
KOMIICTCHITUY; KOMIICTCHIINY; KOMTICTEHITHH,

- 3HaeT METOIBI,
CIIoCOOBI ¥ IPUEMBI
JeSITeNbHOCTH,
HEOoOXoaUMBbIE I
pelieHus
WHHOBAI[MOHHBIX 32124 B
cepe KOMITETEeHITUH;

- yMEEeT HaXOIUTh
HEIabJIOHHBIE PELICHHUS
3a71a4 BRICOKOTO YPOBHS
CIIO)KHOCTH B cepe
KOMIICTCHITUH B
YCIIOBHSIX
HECTaHJIapTHOH
CHUTYaIlUH;

- MIOHUMAET BaYKHOCTh
MOVCKA HEeMTaOJIOHHBIX U
3¢ (HEKTUBHBIX pelieHUu
3azad B cdepe
KOMIICTCHITUH B
YCIIOBHSIX
HECTaHJIapTHON
CUTYaIlUH JIJIS
YCIICNTHOCTH B KHU3HU U
Oymymieit mpodeccum.

- 3HaeT METO/IBI,
CIoCOObI ¥ IPUEMBI
JESITEIbHOCTH B
chepe KOMITETCHIINH;
- YMEeT HaXxOIUTh

3¢ HeKTUBHBIE
pelIeHus 3a1aq
CpE/IHEro YpOBHS
CIIO)KHOCTH B cepe
KOMIICTCHITNY;

- IOHUMAET
Ba)KHOCTb ITOKCKA

3P PEeKTUBHBIX
pelIeHnit 3a1a4 B
cepe KOMITeTEHITUH
JUTSL YCTISTITHOCTH B
KU3HU U Oymyten
npodeccumu.

- 3HaeT OCHOBHBIE
METOJIBI, CIIOCOOBI U
MIPUEMBI
NeSITeTTIHHOCTH B
chepe KOMITETEeHIINY;
- yMeeT HaXOIUTh
peleHus OCHOBHBIX
3amaq 0a30BOro
YPOBHSI CIIO)KHOCTH B
chepe KoMITeTeHITNT
MIPYU HATTUYUH
3aJJaHHBIX THITOBBIX
YCIIOBHIA;

- TOHUMAET
HEOOXOMMOCTh
MOMCKa peIIeHU I
OCHOBHBIX 33/1a4 B
chepe KoOMITeTeHITNT
JUTS CBOEH Oymymieit
npodeccuoHaIbHOM
JESITEIIbHOCTH.

*Menee 60 6aI0B — KOMIIETEHIMA He c(hOpMHUPOBaHA

3.2.2. OueHo4HOE cpencTBO 5.2.2 - IPOEKTHBIE 3a/1aHMUS.

Kpurepuu olieHHBaHUS IO OLIEHOYHOMY CPEACTBY 5.2.2 — MPOEKTHOE 33/IaHue




Kpurepun oniennBanus

KoanuectBo
0ay1oB (BKJIAJ B

pEeNTHHT)
OO60CHOBaHHOCTH IIEJTH | 3a7a4 IPOEKTa 2
[TpaBHIIBHOCTH MPEACTABIEHHOTO MPEIMETHOTO COIEPKAHUS 2
OnucaHue NPaKTUYECKOW pealin3aliy pe3yIbTaTOB MPOEKTa 2
OpurnHaiabHOCTh IPOEKTA 2
IIpe3enTanus pe3ynbraroB IPOEKTa 2
MaxkcumanbHbIN 6ast 10

3.2.3. Ouenounoe cpeactso 5.2.3.— Konrponehas padota.

Kpurepuu onieHuBaHMS 10 OLIEHOYHOMY cpeacTBy S.2.3. — KonTponabsHas pabora.

Kputepuu onenvnBanus

KonmaecTtBo
OatoB (BKJIa B

pENTHHT)

BepHo 1 1ocTaTouHO MOJTHO 0OOCHOBAHHBI PEILICHHS BCeX 3a1a4 0a30BOTO 5
YPOBHSI CIIO)KHOCTH
BepHo 1 1ocTaro4HoO 1MoIHO 000CHOBAHHBI PEIICHHS BCEX 3a1a4 0a30BOTO 5
Y CPEIHETO YPOBHS CIOKHOCTH
BepHo 1 10cTaTo9HO 1MOTHO 0OOCHOBAHHBI PEIICHHS BCEX 3a/1a4d 0a30BOro, 5
CpPEIIHETO ¥ BHICOKOTO YPOBHSI CIIOKHOCTH

MaxkcuManbHbIH 0an 15

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

4.1. ®oHBI OLICHOYHBIX CPEJICTB BKIIFOUAIOT: MPOBEPKY JToMatHuX padot Nel-10.

4.1.1. Kpurepuu oLEHHBaHHS MO OLIEHOYHOMY cpeAcTBY S.1.1 - JlomamHsaAg

pa60Ta: MNPAKTHUKYM 11O PCIICHHUIO 3aaa4

Kpurepun oniennBanus Konnuectso
OatoB (BKJIa B
pENTHHT)

BepHo 1 1o0cTaTouHO NOJIHO 0O0CHOBAHHBI PELIEHUs BCEX 3a7a4 6a30BOro 3
YPOBHSI CIIO)KHOCTH
BepHo 1 1ocTaTouHO NOJIHO 0O0CHOBAHHBI PELIEHUs BCeX 3a7ad 6a30BOT0 1
U CPEJTHETO YPOBHS CIIOKHOCTH
BepHo 1 1ocTaTouHO NOJIHO 0O0CHOBAHHBI PELIEHU BCEX 3a1a4 6a30BOro, 1
CPEIHET0 M BHICOKOTO YPOBHS CJIOKHOCTH

MaxkcuMaibHbIH 0 5

4.1.2. Kputepuu OIEHHMBAHHUS MO OILEHOYHOMY CpeacTBy S.1.2 - OnopHsblid

KOHCIIEKT OCHOBHBIX NOHSTUM




Kputepuu onennBanus KonunyectBo
0ay1oB (BKJIAJ B
PEUTHHT)
ITonHOTa NTpEACTaBICHHBIX MOHATHI 2
OpUTHHAIBHOCTD MOCTPOCHUS CBSI3€M MEXKAY ONPEAEIIEMbIMUA MOHATUSIMHU 2
Odopmienne paboTs 1
MaxkcumanbHbIi 0asn 5




S. OuenoyHble cpeacTBa (KOHTPOJIbHO-U3MEPHUTEIbLHbIE MATEPHUAJIbI)

5.1. OueHoYHbIE CPeICTBA JJIfl TEKYIIEr0 KOHTPOJISI yCIIeBaeMOCTH

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

Ha3zBanue eab u cogepkanue PesyabTarsl
pa3nesioB JJabopaTtopHoii padoThI JabopaTopHoii padoThI
U TeM
HHomawmnsan paboma Ne 1-3
Kombunamopuxa Heab: HayunThCs pemars 3agaun | Pemenue 3amay:
U3 paszzenia KOMOMHATOpHUKA. Pynxuit, A.H. CoopHuk
Coaep:kanue: YUCIOBbIE 3a/1a4 MO JUCKPETHOM
MOCJIEIOBATEIbHOCTH; matemaruke. Yacts 1.
PEKYPPEHTHBIE COOTHOIIICHHUS; PexyppenTHbie
3aJ1a4u, MPUBOIUMBIEC K COOTHOIIICHHS,
PEKYPPEHTHBIM COOTHOIIICHUSIM; | CYMMHPOBaHUE,
JTUHEHHBIE PeKYPPECHTHBIC ACUMIITOTHYECKAs
COOTHOIIICHHUSI; KOHCYHBIC CyMMBI | alMPOKCUMAITHS. —
U pekyppeHTHbIe cooTHomeHus. | Kpacnospck: PUO
KT'T1Y, 2008.
Lomawnss paboma Ne 4-8
Teopus epaghos Hean: HayunThCs peniath 3ama4n | Perenue 3aqau:

Ha s13bIKE Teopuu rpadoB.
Conepaxanue: noustue rpada;
CTETICHb BEpPIINHBI Tpada; BUIbI
rpacdoB; onepauuu Haja rpadamu;
n3oMopdu3M u romeoMophu3mM
rpadoB; MapuIpyThl B rpade;
aJTOPUTM TOMCKA MapIIPyTOB B
rpade; cBA3HOCTD B rpade;
JepeBbsl; MUHUMAJIbHOE
octoBHOoe AepeBo (MO/);
anroputmbl noucka MO/I;
9IJIEPOBBI M TAMUJIBTOHOBEI
rpadsbl; ykiaaaka rpada;
TJIaHapHbBIC Tpadbl; MpaBUITLHAS
packpacka BepiinH rpada;
THIIOTE3a YETHIPEX KPACOK.

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




5.1.2. OnopHbIH KOHCNEKT OCHOBHBIX MOHATHI
Ilocmanoska 3aoanus. JIna xaxporo pasgena «KomOunartopuka», «Teopus
rpa)oB» COCTaBUTh ONOPHBIM KOHCIEKT, B KOTOPOM HAINISAHO OyJET 3aKOJUPOBAHO
OCHOBHOE COfIepKaHHe yueOHOro MaTepuara.
Dopma npeocmasneHus pe3ynvbmamos 8bINOIHEeHUsl 3a0aHUs: MAKET OIOPHOIO

KOHCIICKTA U €TI0 IIPC3CHTAaLM.

5.2. OneHo4HBIE CpeACTBA AJIsl POMEKYTOYHOH aTTeCTAllUN
5.2.1. TunoBble BONPOCHI K IK3aMEHY 10 JUCHUIJINHE

«I[I/ICerTHaH MaTeMaTHuKa

1. PexyppeHTHblE  COOTHOLIEHHWS.  3ajadyd, [PUBOJUMBIE K  PEKYPPEHTHBIM
COOTHOILIEHUSAM. BO3BpaTHbIE MTOCIEI0BATEIbHOCTH B IIKOJIBHOM KypCe MaTEMAaTUKH.

2. PeuieHue TMHEMHBIX PEKYPPEHTHBIX COOTHOLLIEHUI BTOPOTO MOPAIKA C IOCTOSHHBIMU
ko3¢ purmentamu. [Ipumepsr.

3. PemieHue TuHEHHBIX PEKYPPEHTHBIX cooTHOLEHUH k-ro nopsaka. [Ipumepsi.

4. Cymmbl, ¢GoOpMBI 3amucd CyMM, 3aKOHBI mpeoOpa3oBaHusi cymMmM. CyMMBl H
pEKyppeHTHBIE COOTHOIIEHHUs. [Ipumepsl.

5. I'padwi, oprpadsl, nceBnorpadsl, mynsTurpadgsl. OCHOBHBIE SIEMEHTHI Tpada U ero
BHYTpEHHsIs cTpyKTypa. [Ipumepsl. ['padbl B IKOIBHOM Kypce MaTeMaTHKU.

6. Crenenu BepuuH rpados. Teopema o cymme creneneit BepiuH rpaga. [lonycrenenu
BepiuH oprpada. Teopema o cymme noycreneHeit BepmuH oprpada. [Tpumepsr.

7. MarpuuHoe 3aianue rpagoB. Marpuibl CMEKHOCTH U MHIMAEHTHOCTH. [Iprmepsl.

8. Omneparuu Han rpadamu. [Honrpadsr. [Ipumepsr. M3omopdusm rpados. [Ipumepsr.

9. Mapuipytsl u nytu B rpadax u oprpadax. Llenu, uKibl, MpocThle LENU U MPOCThIE
HUKJIbL. Teopembl 0 MPOCTHIX LensaX U nukiax. [Ipumepsl.

10. Ces13HOCTh B rpadax. Komnonents! cBsizHocTH rpada. Teopema o qononHeHuu rpada.
CBs3b uncia pédep, BEpLUIMH U KOMIOHEHT CBSI3HOCTH.

11.Houck mapmpyToB B rpadax. AITOPUTMBI IIOMCKA B IIUPHUHY U B TIYOHHY.

12. Harpyxensnsle rpadsl. [lonck MUHMMaIbHBIX MapIIPyTOB B rpadax.

13. lepeBbsi. CBoiicTBa NepeBbeB. XapakTepuszalMoHHas TeopeMa. OCTOBHOE NI€pEBO.

ITorck MUHHMMAJIBLHOIO OCTOBHOTO ACPCBA B HAI'PY>KCHHBIX rpaq)ax.



14. DiinepoBsl Tpadgsl u MuKIBL. Kputepuii sitnepoBoctr rpada. AITOPUTM BBIIEICHUS
sitnepoBa nukia B rpade. [Ipumepsr.

15.lamunbTOHOBBL  Tpadpl W LUKIBL  JlocTaTouHble  yCIOBHSI  CyIIECTBOBAHUS
raMUJIBTOHOBBIX LMKIOB. MeToabl BBIJENEHUs TaMWIBTOHOBBIX ILMKIOB B rpade.
[Ipumepsr.

16. IBynonsuslie rpadsl. Teopema Kénura. Criocob pacrnozHaBaHus 1BYyA0JIBHOCTH rpada.
[Ipumepsr.

17.11nockue n rutanapHsie rpadsl. I'panu miockoro rpada. Ilpumeps! yknaaku rpagos.
®opmyna Ditnepa.

18.CnencrBue u3 dopmynsl Jitepa. Hemmanapuocts rpado K3.3 u KS5. Kpurepnit
IUTaHAPHOCTH rpada.

19.[lpaBunpHast packpacka BepmuH rpada. XpoMarudeckoe YHCIo. AJNTOPUTM
NIOCJIEIOBATENbHON packpacku. [Tpumepsr.

20. Packpacka minaHapHbix TpadoB. [umoreza o udeThpéx Kpackax. Teopema O TSATH

KpacCKax.
5.2.2. IIpoekTHbIE 3aJaHUS 110 JUCHUILVIHHE «/IMCKpeTHAsE MaTeMaTHKA

basossblii paznen 1. KomOnnaropuka

3aganue 1.1.

Pa3pabotaliTe a1 IIKOJPHUKOB KOMIUIEKC HCTOPHYECKUX 3KCKYpCOB O
CTAHOBJICHUM W PA3BUTHH TAKWX BAXHBIX Pa3/EiOB JUCKPETHOW MATEMAaTUKH Kak
KOMOWHATOpWKa, Kpumrorpadusi, TEOpUs YHCEN, PEKypPPEHTHBIE COOTHOIICHUS,
CYMMBI, Tpadbl U ap.

IpumepHuiii nian dKCKypca 8 UCmopuro HayKu
— CBEIICHHUS O 3apOKICHUU HAYKH,
— MpUMEpbl POOIEMHBIX, CTAPUHHBIX 3a]a4, JABIIUX TOTYOK K Pa3BUTHIO
HayKH;
— XPOHOJIOTHSI OCHOBHBIX MEPEIIOMHBIX ITANIOB Pa3BUTHS HAYKHU;
— Owuorpaduueckue CBEJACHUS, OCBEIIAIOIINE CYAbObI HAyYHBIX HJACH H
CynbOBbI X TBOPIIOB;

— CBCIACHHA O COBPCMCHHBIX TCHACHIMAX PA3BUTHA HAYKH,



— Oubmuorpaduvecknuii CIHUCOK JUTEPATyphl IS SKEJAlomux —Oojee
MOAPOOHO MO3HAKOMUTHCS C UCTOPUEH Pa3BUTHS HAYKH;

— KPOCCBOpPJ WJIM BUKTOPUHA IO UCTOPUUECKOMY IKCKYPCY.

Dopma npedcmasnenus pe3yibmamos 8blNoIHe s 3a0anus 1.1 npe3eHTanus

UCTOPUYECKHUX IKCKYPCOB.

3ananmue 1.2.
Pazpaboraiite u co3maiiTe HOMYISPHBIM O03HAKOMHUTEILHO-0030pHBIN Web-
CalT O CIEHHAIBHBIX YUCIIAX IS [IKOJIbHUKOB.
Ipumepnvuii nnan Web-catima

e Urto Takoe uncio? Ucropudeckuii 3KCKypc 0 BOSBHUKHOBEHUU YHCEN.

e UYucna ®ubonauun. buorpapuueckue csenenus o Gudonauuun. 3amada o
KpoJMKax. 3ameuaTtenbHble cBoWcTBa umcen @Pubonayun. Ywucna
dubonauuu u 3010t0e ceuenue B [Ipuponae, Hayke, UckyccTae.

e ['apMOHMYECKHME YHCIIA — UCTOPUS UX IOSBICHUS U OCHOBHBIE CBOMCTBA.
Kaprounslii pokyc. 3agaya o uepBsike Ha pe3nHKe. My3bIKa U 4nca.

e UYucna CrupnuHra n0epBOro W BTOPOro poja — CBEACHUS 00 Hux
BO3HUKHOBEHUH U NPUIIOKEHUSIX.

e Uucna bepHynm — UCTOpHSI UX MOSBIICHUS U OCHOBHBIE CBOMCTBA.

e @urypHsie uyncia

e KombOunaropuslie 3anaun 1 yncna Karanana.

e (CoOBEpUICHHBIE, IPYKECTBEHHbBIE, CYACTIIMBBIE U Ap. YUCTA.

e KpoccBopa, TecT, pedyc Ui BUKTOPHUHA O CHEI[HATbHBIX YUCIIaX.

Dopma npedcmasnieHus pe3yivmamos evinoanenus 3adanus 1.2: Web-calt u

CTO IIPC3CHTAIHA.

3aganme 1.3.

Hamumure cratbl0 W JIOKJIA IS ©KETOAHOW HAyYHO-TIPAKTHYCCKOM
KOH(EPEHIIMHU CTYJACHTOB M MOJIOJBIX YYCeHBIX «Mojofexs U Hayka XXI Beka» Ha
OJTHY W3 CJICTYIOITNX TEM:

— IlIxonpHUKAM O TIOHSITHUH PEKYPPECHTHOIO COOTHOIICHHA



— PexyppeHTHBIE COOTHOIIIEHUS B (PU3UKE
— HeonHopoiHbIE PEKYPPEHTHBIE COOTHOIIEHUS U METOAbI UX PEIICHUSI.
— PexyppeHTHBIE COOTHOIIEHUS U TTPOU3BOIAIINE (DYHKITHH.
IIpumepnviu nian HayuHou cmamvu
1. Bseoenue. CeneHusi o0 akTyaJlbHOCTU TEMbI CTaTbu. YeMy MOCBsIIeHA
cratba? Kakoil Bompoc 3arparuBaercst B crarbe? OCHOBHAS 11€J1b CTaThb U T.I1.
2. Ocnosnasa  uyacmos. OOOCHOBAaHHO  PACKPBIBAIOTCS  TEOPETHYECKUE U
MPAKTUYECKHUE ACTIEKTHI MpoOIeMaTuku cTarbu. [IpumMepsi.
3. 3axntouenue. OCHOBHBIE BBIBOJIbI, PE3YJbTaThl, PEKOMEHIAIUU U T.II.
4. Bubnuoepaguueckuti cnucox UCIOIb3yeMOU JINTEPATYPHI.
Dopma npedcmasnenus pe3ynbmamos 8vlnoaHenus 3a0anus [.3: IedyaTHbIi U

BHCKTpOHHBIﬁ 9K3CMILIAP CTATbu, HO,Z[FOTOBJIGIHHI)Iﬁ JOKJIaJ C Hp@SCHTaHHCﬁ.

3apanue 1.4.

Co3maiiTe HOMEp MOMNYMSPHOIO JKypHajga [Jisi IIKOJIBHUKOB, B paMKax
KOTOPOro OyIyT OCBEIIAThCs BOMPOCHl Kpuntorpaduu. OCyiecTBUTE €ro BhITYCK
Y IIPE3EHTALNIO.

IIpumepHuvie pyopuxu sxcyprana
o W3 ucropun kogupoBaHus
— Cnocob6sl mugppoBanus B aHTU4YHbIe BpemeHa. Lludp «ckuramay.
[Tonmubuanckuit kBaapar. Kox Uesapsi.
— B cpennue Beka. [ludpyromnue Tabnuipl. Marudeckuii KBajipar.
— B XIX — nauane XXsB. Uludparop Hxeddepcona. Jluneiika Cen-
Cupa. Hludp Bepuama.

o bykBeHHble kojpl. A30yka Mop3e

o Tenerpadnbpie 1 TOYTOBBIC KOJIBI

o KoaupoBanue B MAaIMHHON TEXHUKE

o Paccrosguue u xox XeMMHUHTa

o Koaupoanue ¢ mOMOIIBIO MHOTOWIECHOB

©) HFpBI M Pa3BJICUCHUSA U3 obnactu KOAUPOBAHUA U JCKOAUPOBAHUA



o  Kogel 1 TalilHONUCE B Xy0’)KECTBEHHBIX (DMIIHBMAaX U JTUTEPATYPE.

ba3oBblii pa3nen 2. djieMmeHTHI TeOpuu rpados

3ananmue 2.1.

CoznailiTe  HOMEp MOIYJSIPHOTO >KypHaia Ui IIKOJBHHKOB, B paMKax
KOTOpOro OyayT OCBELIaThCs MOMYISIpHbIE 3a1auu Teopuu rpados. OcyliecTBuTe
€r0 BBIITYCK U IPE3EHTALHUIO.

Ipumepusie pyopuku srcypuana

o W3 uctopun BOZBHUKHOBEHHUS TEOPUU IpadoB

o I'padsl momoraroT pemars 3aa4u

o Ilpunoxenus treopuu rpadoB

o Kparko 00 0CHOBHBIX MOHATUAX TeOpUHU IpadoB: Tpad, 3JEMEHTHI
rpada, Buasl rpada, CTeneHb BepIIMHbI rpada, MapiIpyThl B rpade,
CBSA3HOCTb U JIp.

o Jlepesps. CBolicTBa nepeBbeB. OcToBOE 1epeBO. JlepeBbs B
IPOrpaMMHUPOBAHHH.

o 3azada o Tpex JOMax M Tpex KojoAuax. MUKpOCXeMsl B
paanoseKkTpoHnke. Ykianka rpada. @opmyna Ditnepa.

o 3agauya o KEHUrcoeprckux Moctax. @Urypsl HEMPEPHIBHOTO PUCOBAHUS.
[TpaBuiia 00xoza GUryp oJHUM pPOCUEPKOM.

o Hrpa V. I'amuiibToHa «KpyrocBeTHoe myTemecTBre». 3aaadya
KOMMMBOSIKEPA.

o JlabupunTel. O6X0abI TAOUPUHTOB.

o Packpacka rpadoB. 3amaun, cBI3aHHBIE C pacKpackoil rpada. ['mnoresa
4yeThIpeX Kpacok. CBOMCTBA MIaXMaTHOU JOCKHU.

o O cereBbix 3aaa4ax. [lotoku B ceTsix. CeTeBo€ MUIAHUPOBAHUE U

yIpaBIICHHE.

3ananmue 2.2.
CocTaBbTe METOIMYECKYI0 KOMUIKY «B MOMOIb YYUTETI0 MaTeMaTUKU» IO

pyOpuke «3aHuMareabHbIe 3a7a4u 1o Teopuu rpadosy, «I'padbl B oUMIHAIHBIX



3a/1a4ax» C peHICHUsIMHU.
Dopma npeocmasnenuss pesyibmamos GvlNoaHeHUs 3a0anus 2.2: anpoom —

MCTOANYCCKAs KOIMHJIKA «B IIOMOIIb YYUTCIIIO MATCMATUKN» U €€ IIPC3CHTALA.

3ananme 2.3.

B teopunm rpadgoB wuMeeTcs LENbli apceHal aJrOpUTMOB  IIOMCKa
ONTHUMAJIbHBIX MapLIPyTOB B rpade, ONpeleieHHs CBSI3HOCTH rpada, pacKpacku
rpada u Ipyrue.

[IpencraBineHre MareMaTMyeCcKUX OOBEKTOB B IPOrpaMMax IO3BOJISET
YMEHBIIUTh TPYyAO3aTparbl Ha «u300peTeHue Bejocumnenay U 3PpPexTuBHO
NO3BOJISIET peLIaTh PsAJ NPAKTUYECKHUX 33]1a4 C TOMOIIBIO KOMIIBIOTEPA.

OcyliecTBUTE MEPEBO] OCHOBHBIX aJTOPUTMOB TEOPUM I'padoB HA OAUH U3
A3BIKOB MpOrpaMMHpoBaHus. Hamuimure mporpaMMmy Ha JHOOOM KOMIIBIOTEPHOM
A3BIKE JJIS:

1. ompenenenus cBA3HOCTHU rpada;

2. HaxOXJeHHUs MapuIpyToB B rpade (MoMCcK B ITyOMHY, MOUCK B IIUPUHY);

3. BbLAENIEHUS diJIepoBa U raMUJIBTOHOBA IIUKJIA B rpade;

4. HaXOXIEHUS 0CTOBa MUHMMAJIBHOTO Beca B rpade (anroputm Kpackana);

5. mpaBWJIBHOM pacKpacKu BepILUH Irpada.

Dopma npedcmasienust pe3ynvmamos GblNoNHeHUs 3a0anus 2.3 Ipe3eHTalns
pa3pabOTaHHBIX KOMIBIOTEPHBIX MPOrpaMM C JEMOHCTpalueil ux paboThl Ha

KOHKPCTHBIX 3aJa4ax.

3apanue 2.4.

Hanumure cratel0 W AOKIAm Uil €XKErOJHOW HAyYHO-IPAKTHYECKOU
KOH(EPEHIINHU CTYAEHTOB U MOJIOJBIX Y4eHbIX «Momomaexs u Hayka XXI Beka» Ha
OJIHY U3 CJIEAYIOLINX TEM:

— DOnementsl Teopuu rpador B LIHIKM
— T'pynmnsl u ux rpads
— O cereBbIX 3a1a4ax

— I'padsl moMorarot pemarsh NpakTUYECKUE 3a0a49H



Ipumepnviu nian nayunou cmamou
1. Beedenue. CBenmeHusi 00 aKTyaJbHOCTH TEMBbI CTaTbh. Uemy MOCBSIICHA
cratbsi? Kakoit Bonpoc 3arparuBaetcs B cratbe? OCHOBHAS LIE€Tb CTaTbH U T.II.
2. Ocnosnasa  uacms. (OOOCHOBAaHHO  PACKPBIBAIOTCA  TEOPETHUYECKHE U
PaKTUYECKUE aCMEeKThl MPOOIeMaTuKu cTatbu. [Ipumepsi.
3. 3axnouenue. OCHOBHBIE BBIBOJIbI, PE3YJIBTAThI, PEKOMEHAAIIUU U T.I1.
4. Bubnuocpaghuyeckuii cnucok UCIOIb3yeMO INTEPATYPHI.
Dopma npedcmasieHus pe3yivmamos 8blnoIHeHUs 3a0anus 2.4 edyaTHbId U

ANEKTPOHHBIN IK3EMILISIP CTAThU, MOATOTOBICHHBIN JOKJIIA]T C PE3CHTALUEN.

5.2.3. TunoBbie BAPHAHTHI KOHTPOJIbHBIX PA0OT 10 IMCUHUIIHHE

«/lnckpeTHasi MaTeMaTHKA»

Konrpoasbnast padora Ne 1

basossblii paznen 1. KomOnnaropuka

Bapuanr 1
1. HaifTu  pemieHMe  PEKYpPEHTHOTO  COOTHOLICHMUS  au4p=/ay+1—0ay,
YAOBJIETBOPSIOIIEE HAYAJIbHBIM YCIOBUSIM 3 = 3, a; = 8.
2n’ +3n° +n

n n
2. Haiitu cymmy » k° MeTOmOM NpHBENEHHS, €CTH ) k* = 6
k=1 k=1

Bapuant 2
1. HaiitTu  pemeHne  pEKyppeHTHOIO  COOTHOIICHHS  a,:,=8a,.—16a,,

YIOBJIETBOPSIONIEE HaYaIbHBIM YCIIOBUSAM ay = 0, a; = 8.

n
2. Haiitu cymmy )k’ ¢ HOMOIIBIO PEKYyPPEHTHBIX COOTHOIIEHHUIA.
k=1

KonTpoJsbHas padora Ne 2

ba3zoswlii pa3nen 2. Teopusi rpados



Bapuanr 1

1. Ces3ubIii rpad, HE copepKaIIUN ITUKIIOB, HA3BIBACTCS:
a) rcepaorpadom; 0) mynbTUrpadom;
B) JIECOM; T') IEPEBOM.

2. Cpenu n300paxxeHHBIX Ha puc. 1 rpadoB M30MOPPHBIMU SIBIISIFOTCSL:

& QO P

Puc. 1

Gy

a) G1 u Gz, 6) G1 u G3, B) G1 u G4, F) G2 151 G4.

3. Marpuna cMexHOCTH [ rpada, n300pa>keHHOTO Ha pUC. 2, UMEET BU/L:

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

4. N3oOpaxeHHbIN Ha puUC. 3 Tpad SABISIETCS:

a) DIJIEPOBBIM U TAMUJIBTOHOBBIM;
0) »ilyIepOBBIM, HO HE TAMUJIBTOHOBBIM;
Puc.3  B) raMWIIBTOHOBBIM, HO HE SUJICPOBBIM;
T') HEe SHJIEPOBBIM U HE TaMHJIBTOHOBBIM.
5. Nmeercs 100 roponoB, MeXIy HEKOTOPHIMM M3 HHUX IPOJOXKEHBI JOPOTH C

ABYXCTOPOHHHM JOBUXCHHUCM. I/I3B€CTHO, YTO M3 JII000TO ropoga MOKHO



MOTacTh B JIO0OUW APYroul, mpuyeM MO €AMHCTBEHHOMY MapmipyTy. CKOJIBKO
UMeeTcst Jopor?

6. IIpocTeiM myTeM B rpade, n300paKeHHOM Ha pucC. 4, IBISETCS:

2) 1-5-2-6-2-1-4; 6) 1-4-5-2-6-10-8;

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

6
7
5
8
4 3 10
Puc. 4 9

7. JlnuHa KpaT4dailliero MapuipyTa, COEQUHSAIONIErO0 BepmvHbl 1 w8,
IPUBEJIEHHOTO Ha puc. 4 rpaga, paBHa:
a)3; 6)4;B)5;r)6.
8. Jlomyckaet iu rpad, n300pakeHHbIN Ha pUc.4, IVIOCKYIO YKIIAJKY:
a) 1a; 0) HeT.
9. Yucno rpauneit rpada NpruBeIEeHHOTO Ha puc. 4 PaBHO:
a)8;0)9;8)10;1) 11.
10.5Bnsiercs mu rpad, n300paxxeHHbIN Ha pUC. 4, TBYIONbHBIM:
a) 1a; 0) HeT.
11.XpomMaTnueckoe Yucio AJis IPUBEJEHHOTO Ha puc. 4 rpada paBHO:

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

Bapuanr 2

1. I'pad, comepkamii U OpPUEHTUPOBAHHBIE M HE OPUEHTUPOBAHHBIE pedpa,

Ha3bIBACTCS:
a) ricesaorpadom; 0) mynbTurpadom;
B) oprpadom; I') CMEIIaHHBIM Tpadom.

2. Cpenu n300pakeHHbIX HA pUC. 1 rpadoB U30MOP(HHBIMU SBISIOTCS:



Gy G, Gs Gy

Puc. 1
a) G]I/IGZ; 6) G]I/IG3; B) G]I/IG4; F)GzI/I G4.
3. Marpuna cmexxHocTH 11 Tpada, n300pakeHHOTO Ha pUC. 2, UMEeT BU:
V2
Vs
Vi
Puc. 2
021 100 021 020
a) 221 ; 6) 000 ; B) 211 ; c) 121.
110 111 110 101

4. W3o06paxeHHBIH Ha puc. 3 rpad sSBIICTCS:

a) IJIEpOBBIM U TAMUJIETOHOBBIM;
0) SiIepOBbIM, HO HE TAMUJIBTOHOBBIM;

v Puc. 3 B) TaMUJIETOHOBBIM, HO HE SUJIEPOBBIM;

T') HE SUJIEPOBBIM U HE TAMIIETOHOBBIM.

5. B copeBHOBaHMM TIO KpPYrOBOW CHCTEME C JBEHAANATHIO YYaCTHUKAMH
MIPOBEJIA BCE BCTPEYM. DTO O3HAYAET, YTO KAXKJas IMapa UTPOKOB BCTPEUACTCS
MeEXTy co00l pOBHO oarH pa3. CKOIBKO BCTpeU OBLIO CHITPAHO?

6. IIpocTeiM 1ukIIOM B Tpade, n300pakeHHOM Ha puc. 4, SIBISETCS:

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. JUHa Kparyalliero MapupyTa, COEIMHSIONIEro BepmMHbl | u 8,



pUBEACHHOTO Ha puc. 4 rpada, paBHa:
a)3; 6)4;B)5;r)6.
8. Homyckaet nu rpad, n300pakeHHBIN Ha prC.4, INIOCKYIO YKIAAKY:
a) 1a; 0) HeT.
9. UYwucino rpaneii rpada mpuBeneHHOTO Ha puc. 4 paBHO:
a) 10;6) 11;8) 12; 1) 13.
10. SBnsiercs nu rpad, n300pakeHHBIN Ha puc. 4, ABYIOIbHBIM:
a) 1a; 0) HeT.
11. Xpomarudeckoe 4uCo JIJIsl IPUBEICHHOTO Ha puc. 4 Tpada paBHO:
a)2;0)3;8)4;1)5.

1 2 7

10

Puc. 4



JIMCT BHECEHHUS U3MEHEHU M

JlononHeHWsT U U3MeHeHus B pabodeil mporpamme aucuuruimHbl Ha 2016/2017
y4eOHBIH TO/I;

B pabouyro nporpaMmy AUCHUILIHHBI BHOCSTCS CIIETYIONIHE U3MCHEHHS:

1. Comcok nmTeparypbl OOHOBICH YYEOHBIMH M Y4EOHO-METOIUYECKUMHU
W3IaHUSMU, YIEKTPOHHBIMU 00pa30oBaTeIbHBIMU pecypcamu. OOHOBIIEH MEepPEUCHb
COBPEMEHHBIX MPO(EeCCHOHATBHBIX 0a3 TaHHBIX M MHPOPMAITMOHHBIX CHPABOYHBIX
CHCTEM.

2. OGHOBIIEH NEPEYEHb JUIIEH3UOHHOTO MPOTPAMMHOTO 00ECIIEUEHUSI.

Pabouas mporpamma nepecMoTpeHa U ogoOpeHa Ha 3acenanuu Kadeapsl areopsl,
IeOMETPHU U METOJMKH HX MPEIOIaBaHus

npoTokod Ne 9 ot «04» mast 2016 T. [

3aBenyronuii kadeapoit / / B.P. Maiiep

Ono6peHo Hay4HO-METOIMIECKUM COBETOM
NM®U KT'TTY um. B.II1. AcradreBa .
«20» mas 2016 r. ITporoxon Ne 9 Wil i) 0

\ég‘ C.B. boptHOBCKUI

SUINKKA U
MHOOPMATUKH

IIpencenarens




JIMCT BHECEHUS U3MEHEHU M

JlononHeHWsT U U3MEHeHusl B pabodeil mporpamme auctuiimHbl Ha 2017/2018
y4eOHBIH TO/I;

B paGouyio nporpamMmy IUCIUILTUHBI BHOCSTCS CIEAYIONINE N3MEHEHHUS:

1. Crnucok nuteparypbl OOHOBJIEH Y4YeOHBIMH U y4eOHO-METOAMYECKUMHU
U3JIAaHUSIMU, SJIEKTPOHHBIMU 00Pa30BaTEIbHBIMU PECYPCAMHU.

2. O6HOBIEH NepedeHb NH(OPMAITMOHHBIX CIIPABOYHBIX CHCTEM.

Pabouas mporpamma nepecMoTpeHa 1 ogoOpeHa Ha 3acenanuu Kadeapsl areopsl,
TEOMETPHUN U METOJIUKH HX TIPSO IaBaHUs

npotokoa Ne 9 ot «17» mast 2017 1.

3aBenyronuid kadeapoi

Ono6peHo HayYHO-METOJUUYECKUM COBETOM
NUM®U KT'TTY um. B.I1. Acradnena
«26» wmas 2017 r. IIporokos Ne 9

UHCTUTYT
MATEMATWKY,

IIpencenarens , SUIVKK 1

o MHOOPMATYKIA
\ég‘ C.B. boptHOBCKUI




JIMCT BHECEHUS U3MEHEHU M

JlonosiHeHUsT ¥ U3MEHEHHs B paboueil mporpamme auctuiuimabel Ha 2018/2019
y4€OHBIH TO/I;

B pabouyro mporpaMMmMy JOUCHMIUIMHBI BHOCATCS — CIIEAYIOIIHE
U3MEHEHUS:

1. Coucox nureparypsl OOHOBIEH Yy4yeOHBIMH H  y4eOHO-
METOAMYECKUMH HM3IaHUAMH, SJIEKTPOHHBIMU 00pa30BaTENbHBIMHU PECYypPCaMHU.
OOHOBJIEH TEpEeYeHb COBPEMEHHBIX NPOPECCHOHANBHBIX 0a3 JaHHBIX U
UH(GOPMAITMOHHBIX CITPABOYHBIX CUCTEM.

2. OGHOBIIEH NEPEYEHb JUIIEH3UOHHOTO MPOTPAMMHOIO 00ECIIEUEHUSI.

3. B onz o11eHOUHBIX CpEACTB BHECEHBI M3MEHEHUSI B COOTBETCTBUU C
npukazoM «O0 yrBepkaeHun llonokeHust o QoHAE OLEHOYHBIX CPEACTB IS
TEKyLIer0  KOHTPOJIS  YCIEBAEMOCTH, IPOMEXKYTOYHOH W  HMTOTOBOM
(rocynapCTBEHHOM UTOTOBOM) aTtTectarum» oT 28.04.2018 Ne297(1m)

Pabouass mporpamma nepecMOTpeHa U 000peHa Ha 3acelaHuu Kadeapbl

anreOpbl, TEOMETPUHN U METOIUKHU UX MPENOIaBaHUS
npotokodi Ne 9 ot 03 mas 2018 .

3aBenyromuii kKadeapoi / Y/ B.P. Maiiep

OmoOpeHa HAay4YHO-METOAMYECKAM COBETOM CIICIIMAIIBHOCTH (HAIpaBIICHUS
MOJITOTOBKHM ) HHCTUTYTa MareMaTuku, pusuku u uapopmaruku KI'TIY um. B.I1.
AcradneBa

23 masa 2018r. IIpoTokom Ne§

[Ipencenarens HMCC (H) \;g _ \ C.B. bopTHOBCKMi1

GUAMKA U
MHOOPMATVKIA



JIMCT BHECEHUS U3MEHEHU M

JlononHeHus: U uU3MeHeHus B pabodeil mporpamme aucuuiuinHbl Ha 2018/2019
y4eOHBIH TO/I;

B pabouyro nporpaMMmy AUCHUIUIMHBI BHOCSTCS CJICIYIONINE U3MEHECHUS:
1. Ha turynbHom sucte PIIJI m ®OC usmMeHeHO Ha3BaHUE BEIOMCTBEHHOMU

NPUHAICKHOCTH «MHUHHCTEPCTBO HayKd U BbIicumiero oopaszoBanust Pd» Ha
OCHOBaHWM NpPUKa3a «0 BHeceHMM u3MeHeHur B cBeaeHus o KITIY wum. B.IL

ActadpeBay ot 15.07.2018 Ne 457 (m).

2. Ha tutynpaOM nucte PIIJI m ®OC usmeneHo Ha3zBaHue Kadeapsl pa3padoTynka
«Kadenpa maremarukm u MeTOOUKH OOydeHHUS] MaTeMaTHKe» Ha OCHOBAaHUU
pemenusi Yuenoro coera KITIY um. B.II. AcradreBa «O peopranuzaiuu
CTPYKTYPHBIX TToApazaeneHuii yausepcurera» ot 01.06.2018

PaGouyass mnporpamma mepecMoTpeHa H onoOpeHa Ha 3acelaHuu Kadeapsl
MaTeMaTUKU U METOAMKUA OOyUYEeHHsI MaTeMaTHKe
npoTokost Ne 1 ot « 05 » cents6ps 2018 r.

3apenyrommuii kadeapoi Q// ‘Zﬁu/é) JI.B. IlIkepuna

Ono0OpeHo HayYHO-METOANYECKUM COBETOM
NM®U KT'TIY um. B.I1. AcradneBa
«12» centsa0ps 2018 r. [Iporokoa Ne 1

B

IIpencenarens C.B. boptHOBCKUI

UHCTATYT
MATEMATWKY,

SUINKKA U
MHOOPMATUKK




JIMCT BHECEHUS U3MEHEHU M

JlononHeHus: U u3MeHeHus B pabodeil mporpamme aucuuiuinHbl Ha 2019/2020
y4eOHBIH TO/I;

B pa60t1y}o nporpaMmy AUCHUIIIMHBI BHOCATCA CICAYIOINEC N3MCHCHUA

1. Croucok JuTepaTypbl OOHOBJIEH Y4Ye€OHBIMU M Y4€OHO-METOJIUYECKUMU
W3JIaHUSMH, DJICKTPOHHBIMA 00pa3oBaTEeIbHBIMU  pecypcamu; OOHOBJIIECH
nepeueHb  COBPEMEHHBIX  MpOoQecCHOHANbHBIX  0a3  JaHHBIX W
UH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM.

Pabouas nporpaMmma nepecMoTpeHa 1 0JJ00peHa Ha 3acelaHuu Kadeapbl
MaTeMaTHKU U METOANKHA OOyYCHHSI MAaTEeMaTHKE

poTokod Ne 7 oT «08» mas 2019 r.

3aBemyromuii kKadeapoi Q// 7/&4%'9 JL.B. llIkepuna

Ono6peno HMCC(H)
WHCTUTYTa MaTEMATUKH, PU3UKH U HHPOPMATHKH

nporokon Ne 8, 16 mas 2019 .

[Ipencenarens \;5\ C.B. bopTHOBCKUi

UHCTATYT
MATEMATUKY,

SUINKKA U
MHOOPMATUKKN




4. Y4eOHbIe pecypcebl
4.1. Kapra aurepaTypHOro odoecnedeHust JUCHUIINHbBI
«ANUCKPETHAS MATEMATUKA»

Hanpasnenue nonroroBku 44.03.05 Ilenaroruueckoe odpazoBanue (¢ AByMsI MpO(UISIMA OATOTOBKH),
HarpaBJIeHHOCTH (Tpoduis) oOpa3oBaTeIbHOM MporpaMMbl Maremaruka u nHGopMaTuka (ouHast popma oOyueHus )

Ne MecTto xpanenus/ Kou-Bo
I /;1 HaunmeHnoBanue 3JIEKTPOHHBIN ajpec IK3eMILIAPOB/
TO4YEK J0CTyna
Oobs3aTesibHAs JIUTEpaTypa
1. KeiiB, M. A. JluckpeTHas matemMaTtuka st Oyayniero yuutens MmareMatuka | OBC KI'TIY um. B. I1. AcradbeBa WNHauBunyanbHbINA
[DnexTpoHHBIH pecypc]: yueoHoe mocodue / M. A. Keiis; Kpacnosip. roc. HEOTpaHUYCHHBIN
nex. yH-T uM. B. I1. Actadwea. — KpacHosipck, 2008. — 67 c. — Pexxum JOCTYTI
nocryma : http://elib.kspu.ru/document/5567
2. | Cynmomnatos, C.B. /luckpernas maremaruka : yueonuk / C.B. Cynomnaros, OBbC «YHuBepcurerckas NuauBuayanbHbIN
E.B. OBunnHEKOBA. - 4-¢ u31. - HoBocubupck : HI'TY, 2012. - 278 c. - OMOIMOTEKA OHJTAHY HEOTpaHUYCHHBIN
(YueOnuku HI'TY). - ISBN 978-5-7782-1815-4 ; To xe [DneKTpOHHBIN JOCTYII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=135675
3. Penvkun, H.I1. luckpernas matemarnka : yaeOnuk / H.I1. PenpkuH. - OBC «YHuBepcurerckas NunuBuyansHbIi
Mocksa: ®uzmariut, 2009. - 263 c. - ISBN 978-5-9221-1093-8 ; To xe OMOIHMOTEKA OHIIAMHY HEOrpaHWYEHHbIN
[DnexkTpoHHBIH pecypc]. - JOCTYII
URL: http://biblioclub.ru/index.php?page=book&id=75709
JonosHuTe/ILHAS JIUTEPATYpPa
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. Teopust | Hayunas 6ubnuorexa KI'TTY um. 88
rpadoB.: YueOHO-MeTomudeckoe mocodme. — Kpacnosipck: PUO KITIY, B.IT. Actadnesa
2006 — 100 c.
6. Bbepexnoit, B.B. [luckperHas MaTemaTuka: yueOHoe mocodue (Kype JEeKIIHii) OBbC «YHuBepcurerckas WHauBunyanbHbINA
: yauebnoe nocobue / B.B. bepexnoii, A.B. lllanomankoB ; MuHHuCTEPCTBO OMOIMOTEKA OHJIAHY HEOTpaHUYCHHBIN
oOpa3oBanus u Hayku PO, DenepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE JOCTYII



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

oOpa3oBaTeNbHOE yUpexkaeHue Bbiciiero oopazoBanus «CeBepo-
KaBkasckuit penepanbublii yauepcureT». - CtaBponois : CKOVY, 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 MareMaTWKH: MeToAWYecKkre pekoMeHnaruu s | Hayunas oubmuorexka KI'TTY um. 84
CTYIEHTOB, oOydJaromuxcsi 1o crenuanbHoctd 540200 "dwusuko- B.II. AcradneBa
MareMaTuieckoe oOpa3oBaHue" HaNpaBlIeHUS TOATOTOBKUA OaKaiaBpOB
[Texct] : MeTonnueckue pekoMmennanuu / 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 NunuBuyanbHbIH
2007. - 336 c. - ISBN 978-5-9221-0847-8 ; To xe [DnekTponusiii pecypc]. - URL: OMOJIMOTEKA OHJIAMHY HEOTpPaHUYEHHBIN
http://biblioclub.ru/index.php?page=book&id=68438. JOCTYII
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/ WNHnuBunyanbHbINA
HEOrPaHUYECHHBIN
JIOCTYTI
12. | Elibrary.ru [9nekTpoHHBIH pecypc]: a1eKTpoHHas OubInoTeuHas cucrema http://elibrary.ru NuauBuayanbHbIN
HEOrpaHWYEHHbIN
JOCTYTI
13. | MexBy30BCKas 3eKTpoHHass oudimoteka (MOB) https://icdlib.nspu.ru WNHnuBunyanbHbINA
HEOrPaHUYEHHBIN
JIOCTYTI
CornacoBaHo:
. G
['naBHBIM OUbIMOTEKAPD / /=7~ | doprosa A.A.

(TOIDKHOCTB CTPYKTYPHOTO TO/IPA3/IEIICHNUS) (moxnuce) (®amunus 1.0.)



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/

1.2. Kapra marepuajJibHO-TEXHU4€CKOM 0a3bl TN CHUIINHBI

«I[I/ICerTHaH MaTeMaTHuKa)

Hanpasnenue noarorosku 44.03.05 Ilegarorudyeckoe oopazoBanue (¢ AByMs

npo(UIIMHU TOATOTOBKH ), HAITPABIEHHOCTH (MPpoduis) 06pa3oBaTeNbHOM

nporpamMmbl MaremaTrka U HHGOpMaTuKa

AyauTopus

OobopynoBanue

JUISL IPOBEICHUS JICKIMOHHBIX 3aHSATUN

r. Kpacnospck,
yi1. [lepencona, 1.7,

ayn. 1-10

IIpoekrop- 11T, nHTEpaKTUBHAS AOCKA - | T, KOMITBIOTED
— 1 wt., yaebHas qocka- 1T, yueOHbIX MecT — 301IT.
[10: Windows, Office Standart, Kaspersky Endpoint

Security.

JUISL IPOBEACHUS MTPAKTUYECKUX 3aHATHH (J1Ta00paTOpHBIX padboT)

r. Kpacnosipck,
yi. Ilepencona, 1.7,

ayn. 1-10

IIpoekrop- 11T, nHTEpaKkTUBHAS AOCKA - | T, KOMITBIOTED
— 1 wt., yuebHas nocka-1mT, yaueOHbix MecT — 30mmIT.
ITO: Windows, Office Standart, Kaspersky Endpoint

Security.

JJIA CaMOCTOSTEIILHOM pa6OTBI

r. KpacHospck,
yi. Ilepencona, 1.7,
aya. 1-11. Yye6Ho-
UCCJIeI0BaTENbCKas
nabopatopus «Teopus
U METOJMKa 00yUeHUs

MAaTCMAaTHUKE)

Kommbrorepsi-10miT, MapKepHasi nocka- 1 mT.
OnexrponHas 6ubnuoreka Jlunmkuna- 1.
ITO: Windows, Office Standart, Kaspersky Endpoint

Security.









