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PabGouas mnporpamMma aUCHMIUIMHBI «J[OTIONTHUTENEHBIE TJaBbl  AWCKPETHOM
MaTeMaTHUKH» COCTaBJIeHa JOIICHTOM, K.I1.H., M.A. KeiiB

Pabouas mporpamma IUCHMIUIMHBI OOCYXJ€Ha Ha 3acelaHuM Kadeapbl anreOpsl,
reOMETPUHN U METOAMKHU UX MPEINOIaBaHUs

npotokon Ne 9 ot «09» mas 2015 .

3aBemyromuii kKageapoi .' B.P. Maiiep

L

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

«27» mas 2015 . [Ipotokon Ne 9

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

UHCTATYT
MATEMATWKY,

SUINKKA U
MHOOPMATUKH




PabGouas mnporpamMma aMCHHMIUIMHBI «J[OTTONTHUTENBEHBIE TJIaBBl  JAWCKPETHOM

MaTeMaTHUKW» OOCYXJEeHa Ha 3acelaHud Kadenpsl anreOpbl, T€OMETpUU U

MCTOAWKH UX IIPCIIOJaBaHUs

npotokon Ne 9 ot «04» mas 2016 r.

3aBenyronuii kadeapoit .'

OnoOpeHo Hay4YHO-METOJUYECKUM COBETOM

B.P. Maiiep

CIICOMAaJIbHOCTH (HaHpaBJIeHI/Iﬂ

MOJTOTOBKM) MHCTUTYTAa MaTeMaTUKH, (PU3UKK 1 HHPOPMATUKU

«20» mas 2016 r. ITpotokon Ne 9

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

UHCTATYT
MATEMATWKY,

SUINKKA U
MHOOPMATUKH




PabGouas mnporpamMma aMCHHMIUIMHBI «J[OTTONTHUTENBEHBIE TJIaBBl  JAWCKPETHOM
MaTeMaTUKu» OOCYyXJIeHa Ha 3acenaHu Kadeapbl anreOpbl, T'€OMETPUH U
METOJIMKHU UX MPENOIaBaAHUS

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. bopTHOBCKUI

UHCTATYT
MATEMATWKY,

SUINKKA U
MHOOPMATUKH




PabGouas mnporpamMma aMCHHMIUTMHBI «J[OTIOIHUTENEHBIE TJIABBI

JMCKPETHOU

MaTeMaTHUKW» OOCYXJEeHa Ha 3acelaHud Kadenpsl anreOpbl, T€OMETpUU U

MCTOAWKH UX IPCIIOJaBaHUs

npotokon Ne 9 ot «03» mas 2018 r.

3aBenyronuii kadeapoit ."I B.P. Maiiep

OnoOpeHo  HAyYHO-METOJUYECKHM COBETOM CHCIHATBHOCTH  (HAMpaBICHUS

MOJrOTOBKM) MHCTUTYTa MaTeMaTUKH, (PU3UKK 1 HHPOPMATUKU

«23» mas 2018 r. [Tpotokon Ne 8

[Tpencenarens HMCC(H) \% C.B. bopTHOBCKHMi1

WHCTATYT
MATEMATHKY,

UMK 1
MHOOPMATIKA




PabGouas mnporpamMma aMCHHMIUIMHBI «J[OTTONTHUTENBEHBIE TJIaBBl  JAWCKPETHOM
MaTeMaTHKW» OOCYXKJeHa Ha 3acelaHud Kadeapbl MaTeMaTUKH W METOIANKH
0o0yu4eHHUsI MaTeMaTUKe

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)

HHCTUTYTA MAaTCMAaTHKH, (1)I/ISI/IKI/I n I/IH(l)OpMaTI/IKI/I Mﬁgm;’;’g”

OUINKKA K
npotokos Ne 8, 16 mas 2019 1. MHOOPMATIKM

[Ipencenarens \;g\ C.B. bopTHOBCKMi1



1. HOACHUMTEJIBHASA 3AIIMCKA

1.1. MecTO IMCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
[Iporpamma  gucuuIUIMHBL  «JlOMOJNHUTENbHBIE  [JIaBbl  JUCKPETHOM
MaTeMaTHUKnW» pa3paboTaHa B COOTBETCTBUHU CO CIEAYIONIMMH TOKyMEHTaMU:

- (QenepanbHOr0  rocygapcTBEHHOro 00pa3oBaTEIBHOTO  CTaHAApTa
BbICIIETO O00Opa3oBaHus Mo HampaieHuio nmoArotoBku 44.03.01 Ilemaroruueckoe
obpasoBanue (ypoBeHb OakajgaBpHuara), yTBEp>KIESHHOTO MpHUKa3oM MUHHCTEPCTBA
obOpazoBanus u Hayku Poccutickoit deneparuu ot 04 nexadps 2015 r. N 1426;

- @enepanbHbiM 3akoHOM «OO0 oOpazoBanun B P®» ot 29.12.2012
Ne273-D3;

- npodeccuoHanbHbiM  cTaHaaptoM «llegaror (mpodeccruonanbHas
JESITENIbHOCTh B c(epe IOIIKOJIBHOTO, HauaJbHOTO OOIEro, OCHOBHOTO OOIIEro,
cpeaHero ob6mero oOpa3oBaHus) (BOCIUTATENb, YYHUTENh)», YTBEPKICHHBIM
npuka3oM MuHUCTEpCTBa TpyJa U colanbHoi 3aumTsl PO ot 18 okrabps 2013 1o
Ne544n;

— HOPMAaTUBHO-IIPABOBLIMU JIOKyMEHTaMH, pernaMeHTUPYOUUMU

obpazoBarenpHbIN porecc B KI'TIY um. B.I1. Acradnesa.

HuctuminHa «JlomonMHUTeNbHbBIE TJIaBbl AUCKPETHOW MaTEMAaTHKW» BXOJIUT
B COCTaB JAHWCUMIUIMH 1O BbIOOpy BapuatuBHoM yactu b1.B.JIB.16
o0pa3oBaTeIbHOM  mporpaMMbl 1O  HampamieHuto moarotopku  44.03.01
[Temarornyeckoe oOpa3oBaHMe, HAMpPaBICHHOCThH (Mpoduis) oOpa3oBaTEIHHON

nporpamMmbl Maremaruka (3aounast opma oOyuenusi), 10 cemectp (5 kypc).

1.2. O6mas Tpy10eMKOCTb AU CIUTIIHHBI

OO6m1ast TPyI0EMKOCTh JUCITUTUTMHBI COCTABIISACT 3 3a4eTHBIC enuHUIlb, 108
yaca o01iero ooObemMa BpeMeHHU, U3 HUX: 24 4. Ha ayauToOpHyro padoty; 80 4. Ha
CaMOCTOSITeNIbHYI0 pabory oOydaromuxcs; 4 4. Ha KOHTPOJdb. JlucrumiauHa,
commacHo ydeOHOMY IaHy, peanusyercs B 10 cemectpe. dopma HTOroBOro

KOHTPOJIA — 3a4CT.



1.3. lean u 3agaun AMCHUIINHBI

HeoOGxomuMocTh  M3y4YeHUS  JUCHUIUIMHBI  «J[OMONHUTENbHBIE  TJIaBBI
JUCKPETHON MAaTeMaTUKW», OOYYaIOIIMMUCA TMEJaroruuyecKoro HampaBlICHUS
MOATOTOBKH, OOYCJIOBJIEHA TE€M, UTO B HAIle BPEMs, Mbl CTAJIM CBUACTEISIMU
OypHOTrO pa3BUTUA JUCKPETHOM MaTEeMaTUKH, KOTOpasl SIBISIETCS CETrOAHS HeE
TOJBKO (PYHJIAMEHTOM KHOCPHETHUKH, HO M BaXKHBIM 3BEHOM MAaTEMaTHYECKOIO
obOpasoBaHws.

eab ocBOeHUS TUCHUIUVIMHBI — (POPMHUPOBAHHE y OOYYAIOIIUXCS OCHOB
OOIIEKYIBTYPHBIX W MPO(ECCHOHANBLHBIX KOMIETCHIIMH B XOA€ W3Y4YCHUS
JACKPETHOW MaTEMATHUKH.

3agaun IMCHUIIMHBI:

- (opmupoBaHWe NpPEAMETHBIX 3HAHWN, YMEHHH M HAaBBIKOB B 00IacTH
JTUCKPETHOW MaTEMATUKU;

— BOBJICUCHHE OOYYArONIMXCA B KBa3UMPO(DECCHOHAIBHYIO JEATEIHHOCTh B
XOZIe peIIeHUs 3a7ad U BBITOJHEHUS 3aJaHui ¢ NMpodeccHuoHaTbHBIM KOHTEKCTOM
10 JUCKPETHOW MaTEMaTHUKE;

— ¢dopMuUpOBaHUE OIBITA CAMOOPraHU3AIMU M caMooOpa3oBaHUS B XOJE

BBITTOJTHEHMS CAMOCTOSITEIIbHOM pa6OTBI 10 AU CHOUIIIINHE.

1.4. OcHOBHBIE pa3aeJibl COAePKAHUS
Paznen 1. KomOGunatopuka: rpadgpl B KOMOMHATOPHUKE.
Paznen II. Teopus rpadoB: npuaoKeHus.

1.5. [lnanupyemMbie pe3y/abTaThl 00y4eHUsI

B pesynbrare wu3ydyeHUsT AUCHUIUIMHBI  «JlOTMIOJHUTENbHBIE  IJIABBI
JUCKPETHON MareMaTuKh» y oOydaroumerocs AOHKHBI ObITh C(OPMUPOBAHBI
OCHOBBI CIEAYIOIIUX KOMIIETECHIUN:

- OK-3. CnocoOHOCTh ~ HCIOJIB30BaTh €CTCCTBEHHOHAyYHbIE U
MaTeMaTHYeCKUEe 3HAHUS JIsl ODUCHTUPOBAHUS B COBPEMEHHOM MH()OPMAITMOHHOM
IPOCTPAHCTBE.

- OK-6. CnocoOHOCTh K caMOOpraHU3aIlui U CaMo00pa30BaHMIO.

— OIIK-1. I'oTOBHOCTb CO3HABaTh COLMAIBHYIO 3HAUMMOCTb CBOEH Oymymien
npodeccuun, o0nanaTh MOTHBAIMEH K OCYILECTBICHUIO MPOQecCuoHaNbHON

NEITEIHLHOCTH.



- [IK-4. CnocoOGHOCTH UCIHONB30BaTh BO3MOXKHOCTH 00pa30BaTEIHLHOM

cpenbl

A1 JOCTHIKCHHUA  JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX W TPCIMCTHBIX

PE3yIbTaTOB o6yquH;1 1 oOecreueHUsT KadecTBa y‘IC6HO-BOCHI/ITaTCJIBHOI‘O

mpoliecca CpeCTBaMH MPENOaBAEMbIX YICOHBIX MPEIMETOB.

— [TIK-6. ToToBHOCTb K B3aUMOJIEUCTBHIO C YHACTHUKAMU 00pa30BaTEIbHOTO

npoiiecca.

[Inanupyemsbie pe3ysabTaTbl 00yUYeHHUs

3amaun OCBOECHUS JUCIIATIINHEL

[TnanupyemMble pe3ynbTaThl O0yUEHUs 110
JTUCHUIIIUHE (IECKPUIITOPHI)

Kon pesynbraros
o0y4yeHus
(KOMTITETEHITNSA )

DopMHUpOBaHHUE NPEIMETHBIX
3HAHWW, YMEHU U HAaBBIKOB B
00J1aCTH TUCKPETHON
MaTeMaTHKu

3Harh: NpeaMeT AUCIUIUIMHBL, POJib,
MECTO ¥ 3HAYUMOCTD JUCIIUTIINHEI B
cucTeMe Mpo(HILHBIX TPEIMETHBIX
3HAHU; TEOPETUUYECKHE OCHOBBI
pa3AesioB TUCUUILIAHBL.

YMeTh: pacro3HaBaTh OCHOBHbBIE
TOHSITHSI TUCITUTUIMHBI, OTIPEACIIATh UX
MPU3HAKU U CBOMCTBA; pelIaTh TUIIOBbIE
3a/1a4¥ U3 OCHOBHBIX Pa3/IeoB
JICITUIIAHBL.

BiageTs: OCHOBHBEIMU OHATUSIMU U
METOAAMH JIUCIUILINHEL.

OK-3.
I1K-4.
[IK-6.

Bosiieyenue CTy1eHTOB B
KBa3UIMPOPeCcCHOHATBHYIO
JESATENBHOCTD B XOJI€ PEIICHUS
3a/1a4 U BBIITOJIHEHMS 3aJJaHUH C
npodecCHOHATBEHBIM KOHTEKCTOM
M0 JUCKPETHOM MaremMaTuke

3HaTh: MECTO, POJIb ¥ 3HAYUMOCTh
2JIEMEHTOB T€OpHH Tpad)oB B
MareMaTu4eckoM 00pa30BaHUH
HIKOJIbHUKOB; METOJTUYECKHE
0COOEHHOCTH O0YYEHUS IIKOJIBHUKOB
dJIeMEeHTaM Teopuu rpados.

YMeTh: pemarh 3a71a4u U BBIIOJIHATD
3aJ]aHusl C MPOPECCHOHATBLHBIM
KOHTEKCTOM B 00JIaCTH JUCIUILTAHBL.

Brnaners: onbIToM
KBa3UMpPOheCCUOHATLHOM TSI TEIbBHOCTH
B 00JIACTH TUCLUIUJIUHBL.

OIIK-1.
I1K-4.
[IK-6.

®opMUpOBaHUE OIbITA
CaMOOpFaHI/I3aI_II/II/I nu
caMo00pa3oBaHUsI B XOJIE
BBITTOJIHCHU A CaMOCTOSITCHBHOﬁ
paboThI IO TUCITUTIIINHE

3HaTh: OCHOBHBIC UCTOUHHKH
caM000pa30BaHUsl; TEXHOIOTHIO
OpraHu3aIuy MPOAYKTHBHON
CaMOCTOSTENILHOM yueOHO
JeSITEITHHOCTH B XOJI€ OCBOCHHS
JUCHUITIINHBI.

YMeTh: CaMOCTOATEIbHO MJIAHUPOBATH U
OpPTaHHU30BBIBATH YICOHYIO
JIeSATEILHOCTh B XOJIe OCBOCHUS
JUCIIUATUTAHBIL.

BrnaneTs: mpuemamMu U MeTOAMU
CaMOOpPraHU3alUU U CaMO0Opa30BaHUS B
XOJl€ OCBOEHUS JUCIHAIIINHEL.

OK-6




1.6. KoHTpoOJIb pe3yJbTaTOB OCBOCHUS IMCHUIIJIMHBI

B xome w3y4yeHHWsS IUCHUIUIMHBI HCIOJIB3YIOTCS CIEAYIOUIUE METOIbI
KOHTPOJISI yCIIEBAEMOCTH OOYYAIOIIMXCS: YCTHBIM OIMPOC; COCTaBJICHHE OMOPHBIX
KOHCTICKTOB; BBITIOJITHEHWE KOHTPOJILHBIX U JIOMAITHUX PA0OT U TECTOBBIX 3aJIaHUN.
dopma UTOTOBOTO KOHTPOJIS — 3a4ET

OreHOYHBIE CpEACTBAa PE3yJbTaTOB OCBOCHHUS JUCHUIUIMHBI, KPUTEPHH
OIICHKHM BBHITIOJHEHHS 3aJaHUi TPEACTaBICHb B pasnene «DOHIbI OIEHOYHBIX

CpCacCTB AJId ITPOBCACHHA HpOMGX(YTOqHOﬁ arTecranum,.

1.7. IlepeyeHr 00pa3oBaTelbHBIX TEXHOJOIMi, HMCIOJb3yeMBbIX NpPH
OCBOCHHMH TUCIHUIIMHBI
B mpouecce 00ydeHuss HCHONB3YHOTCS pa3sHOOOpa3HblE OPraHU3aLMOHHbIE
GopMBl M MeTOABI, TAKH€ KakK: JIEKIMOHHbIE M NPAKTUYECKHE 3aHATUS;
caMOCTOsITeNIbHAss ~ paboTa; MOIYJIbHO-PEUTHMHIOBAas TEXHOJIOTHsl OOy4yeHus;
3NIEKTPOHHOE OOy4YeHue; WHAMBHUAyalbHasA, (PpOHTalbHAsA, TpymnmnoBas (OpMbI

OpraHMU3aIK Y4eOHOM NeATENbHOCTH 00YJarOIINXCsl, UX COYEeTaHue U JIp.



2. Oprann3anuoOHHO-MeTOAUYeCKHE TOKYMEHThI
2.1. TexHosiorn4eckasi Kapra o0y4eHusl JUCUMUILJIMHE
«JlomoNHUTENbHBIE TJIaBbl JUCKPETHON MaTeMaTHUKN»

HarnpasieHue noarotroBku 44.03.01 Ilemarorndyeckoe oopa3zoBanue (ypoBeHb OakaiaBpuara),
HarpaBJIeHHOCTb (poduiib) 0oOpa3oBaTenbHOI nporpaMmMbl MaremaTika

(3aounas popma oOyueHus)

Bcero AyIUTOPHBIX YaCOB Bueaynu-
DopMBI I METOZIBI KOHTPOIIS
HanmeHnoBaHue pa3/esioB ¥ TeM AUCITUTUIAHBL 4acoB BCErO | JeKmmii 1a6. CEM- TOPHBIX
pabor poB 1acos
Paznea I. KomGunaropuka: rpagsl B KOMOMHATOPUKE 24 4 2 0 2 20 KontponsHas pabora Ne 1.
Tema 1.1. BeeneHre B KOMOMHATOPHKY. 12 2 2 0 0 10 Jomamiaee 3aganue Ne |
Jomamrsaee 3aganne Ne 2
Tewma 1.2. I'padnr B kKoMOMHATOpPHKE. 12 2 0 0 2 10 Jomamraee 3amanue Ne 3
Pasgea I1. Teopus rpagoB: npuiioxeHns 80 20 10 0 10 60 KonTponwHast paborta Ne 2.
Tema 2.1. BBeneHue B TECOPUIO KOHEUHBIX TPpadoB: 12 2 2 0 0 10 OnopHbBIN KOHCTIEKT
OCHOBHBI€ MTOHSTHS
Tewma 2.2. Ces3HOCTS B Tpade. MapmipyThl U ITyTH 14 4 2 0 2 10 Homamaee 3amanue Ne 4
Tema 2.3. JlepeBbs 14 4 2 0 2 10 Jomamnee 3aganne Ne 5
Tewma 2.4. DiinepoBbl ¥ TAMUILTOHOBEI TPAQBI 14 4 2 0 2 10 Jomamraee 3amanue Ne 6
Tema 2.5. Yknaaka rpaga 13 3 1 0 2 10 Homamnee 3aganne Ne 7
Tema 2.6. Packpacka BepriH rpaga 13 3 1 0 2 10 Jomamraee 3amanue Ne 8
Bcero 104 24 12 0 12 80 3auér
@opma UTOTOBOTO KOHTPOIA 0 yueOHoMy Tuiany | 44. — KonTpoJn
Hroro | 108 (3 3.e.)




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

Ba3sosbiii pa3gea Nel. KomOunnaTopuka: rpadgbl B KOMOMHATOpHKE
Tema 1.1. BBenenne B KOMOMHATOPUKY

CeneHus 0 LeNAX U3ydeHHs aucuuiuimHbl. [Ipeamer komOuHaropuku. Mctopus
CTaHOBJICHUS U pa3BUTHUA KomOuHaTtopuku. [IpaBuna xomOuHatopuku. OCHOBHBIC

KOMOUMHaTopHble KOHPUrypaunu. KomOrHaTopHbIE 33a1auu.
Tema 1.2. I'padgbl B KOMOHHATOpHKE

[Tpunoxenus: Teopuu rpadoB K pelIeHnI0 KOMOMHATOPHBIX 3aj1a4. [Ipumepsl 3a1au

13 IKOJIBHOTO Kypca MaTeMaTHKH.
Bba3zoBbiii pazaesa Ne2. Teopusi rpa¢)oB: NpHII0KeHUSI
Tema 2.1. BBeneHne B TeOPUI0 KOHEYHBIX IPadoB: OCHOBHbIE MOHATHS

CBenmeHust O TENSAX W3YYCHUS Teopuu TpadoB HU €€ MPUIIOKCHHUSX.
Hctopudeckue CBeOEHUST O CTAaHOBIEHWHM W Pa3BUTUU Teopuu rpados
(KMaccuyeckue HWCTOpUyecKkue 3amadn Teopuu rpados). CTtporoe m HeECTporoe
onpeneneHue NoHsTHS Tpada. OCHOBHBIE TOHSATHUS Teopuu TrpadoB: BEPIITUHBI,
pebpa, ncesnorpad, mynsrurpad, rpad, opueHTupoBaHHbId Tpad. CMEKHOCTh U
UHIUAEeHTHOCTh. CTeneHnp BepmuHbl Tpada. Teopema 0 CymMMe CTENCHEW BEpIH
rpada u e€ ciencrBue. M3omopdhusm u romeomopdusm rpador. Bumgsr rpados:
NOJIHBIN Tpad, myctoi rpad, k-monbHbBIN Tpad U 1p. MarpuuHoe 3aanue rpados.

[Moarpad. Onepanuu Hax rpadamu.
Tema 2.2. CBsizHOCTB B rpade. MapmpyThl U IyTH

[TyTb, MapiipyT, nenb, HukiI. CBA3HOCTH B rpadax. KoMmoHeHTHI cBA3HOCTH

rpada. CBoiicTBa CBSI3HBIX TpadoB.

[Touck mapmpyToB B rpade («IOHCK B IIYOHMHY», «IIOHUCK B IIUPUHY»).

Harpyxénnsiii rpad. Ilonck MUHHMaIbHBIX MapHIPYTOB B HArPYy>KEHHOM rpade.



CBeneHUs O IIEHHOCTH aJITOPUTMOB TIOMICKA MapIIpyToB B Tpadax.

JBynonsHeie  rpadpl.  Teopema Kénura o AByAOdBHBIX — rpadax.

Hctopuueckue ceeaenus o Kéuure.
Tema 2.3. lepeBbsi

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

K JIEpEeBbAM. XapaKTepu3allMOHHAs Teopema.

OcToBHOE AepeBO. MHUHMMaIbHOE OCTOBHOE AEPEBO. AJITOPUTMBI IOUCKA

MUHHMAaJIbHOTO OCTOBHOTO AiepeBa (anroputm Kpackana, anroputm [Ipuma).

Tema 2.4. JDitsiepoBbl 1 TAMHJIBTOHOBBI IPa@bl

3amaua o k€Hurcoeprckux mocrtax. [ojgoBonomku o ¢urypax, oOBOIUMBIX
OJITHUM POCUEPKOM.

OinepoBbl M TaMUJIBTOHOBBI LHUKIBI W rpadsl. Kpurtepuii siinepoBocTH.
Ceenenus o Bkiaze JI. Diliepa B CTAHOBJIEHHE U Pa3BUTHE TeOpUHU IpadoB.

Urpa «KpyrocseTHoe nmytemectBue» Y. ['aMuibrona. 3aj1aua KOMMUBOSDKEpPA.
Tema 2.5. Yknaaka rpaga

3amaya 0 Tpex JoMax M TpexX Kojoamax. Yimanaka rpada. [Tnanapusie rpader.
He mmanmaprocts tpadoB Ks m Ki;. Teopema o0 ykmaaku mroboro rpada B

TPEXMCPHOM CBKIIMIOBOM IIPOCTPAHCTBC. CB@I[@HI/ISI 0 TIPUIIOKCHUAX YKIIAAKHU

rpada.
Tema 2.6. Packpacka BepmnH rpaga

3amada packpacku reorpaduueckoi KapThl YeThIpbMs Kpackamu. ['umoresa
YeTBhIpEX Kpacok. McTopuueckne cBeAEHUs O MOMBITKAX JOKa3aTeNIbCTBA THIIOTE3bI
4eThIpEéx Kpacok. [IpaBunbHas packpacka BepiinH rpada. XpoMaTHueCKOE YHCIIO
rpada. ANropuT™ npaBUIbHOM BEpIIMHHON packpacku rpada. Teopema o natu

KpacCkax. 3az[aqa 0 COCTABJICHUHU pACITHUCAHUA.



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

CnoBo «iIeKkuus» HPOUCXOJUT OT JIaTUHCKOro «lection» - urtenue. B
MOHSITUE JIEKLMU BKJIAJBIBAECTCA 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 U3JI0KEHUS.

Kak mnpaBwio, JeKIUS CONEPKUT KAKOM-TMOO 00beM  HayyHOU
uHbOpMAIlMK, HMMEET ONPEICIICHHYIO CTPYKTYpY (BBOIHYIO 4YacTbh, 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 mnekuuu IOJE€3HO BHUMATENBHO CIEAUTh 3a PACCYKICHUSIMU
JIEKTOPA, BBIITOJIHSSA [IPEAJIaracMble UM MBICIIUTENIBHBIC OIlEpallui U CTapasch Aarh
OTBETHl HA IIOCTABJIEHHBIE BONPOCHI, KaK TOBOPAT, CIYyIIaTh AKTHUBHO, BECTU
BHYTPEHHUIN MBICIEHHBINA JUaJor ¢ JIeKTopoM. [Ipu 3TOM crnenyer BbipabaTbiBaTh y
cebs KPUTHUECKOE OTHOIICHHE K CYHIECTBYIOUIUM Hay4YHBIM IOJOXKECHUSM,
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 3TAllOM B OBJIAJCHUM HAyYHBIMHU 3HAHUSIMHU.
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€ CYIIECTBEHHOE, 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.

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

PabGora Hajg KOHCIEKTOM JIEKIIMM HE 3aKaHUMBAaeTCsA cpa3y IMocie
JEKIIMOHHBIX 3aHsATHH. OHa OymeT 3aBEepIICHHON, €CIH CTYICHT IOBTOPHT
U3JIOKCHHBIH B KOHCIICKTE MaTepHall; BBIHECET HEMOHATHBIC TIOJIOXKCHUS B
COZICp)KaHUM JIEKIIMA Ha TIOJS KOHCIEKTa M YTOYHHT IO JIPYTHMM HCTOYHHUKAM;
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
MOHATHUS €r0 ONpENEJICHWe, CBOWCTBA, MPHU3HAKWA, BHJIbBI, MPUMEPHl WIN
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 WHGOpPMAaIMs, TOJJIeKaAIas 3alOMUHAHUIO, OOBIYHO
Ha3bIBaeTCs HHPOPMAIIMOHHOW. BUbl neknii MoryT OBITH pazHooOpa3HbIMU. KX

BBEIOOpP 3aBHCHT OT CHENU(PUKH TMPENoJaBaeMoOl y4eOHOW JTUCIUIIIMHBI 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 NMPOQPECCUOHATIBHON JAESITEIbHOCTH.

Pa3nuune Mexay CEMUHApCKUMH U NPAKTUYECKUMH 3aHSITUSMU 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, TPEHUPOBOYHBIX 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 OTHOIIECHHS 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 YNPAXHEHUHW HAJ0 HAUMHATh 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/1a4 WM YIPAKHEHUS, a IOPOM U HENOHUMAaHUEM TOT'O, 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/lauM (4TO JaHO) M 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 pereHuUs.

5. 3anuch NOJIy4YEHHOTO PE3YJIbTaTa U €r0 aHaAJIU3.

Jlnst BefeHWs 3ammcel Ha TPAKTUYECKUX 3aHSATHSIX 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 MPAKTHUYECKOM 3aHATHH OCMBICIMBAETCA M TepepadaThIBAETCs, MPU MOMOIIU
IpenoAaBaTesiss aHAIM3UPYETCS OO0 MENbYallluX MOAPOOHOCTEH, MOCIe Yero

IIPOYHO YyCBAUBACTCA.

Pexomenganum AJ151 o0yuyarouierocsi mo pa3padorke ornopHoro

KOHCIIEKTA

Pammonanenass u sddexkruBHas mnepepaboTka ydeOHOro Marepuasa
BBITMIOJHSIETCSI 32 CYET BBIWICHEHHUS B €r0 COJIEP)KAHWU CMBICIOBBIX EIMHHII,
CBEpThIBaHUS MX M IepeBoJa Ha OOpa3HbIl $3bIK 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 KOHCHEKMO8:

O OIpenenauTb 00beM H3JIaraéMoro Marepuasna, UCIOIb3yeMOro JIJisl OMOPHOTO

KOHCIICKTA,



O Ppa3AeNUTh STOT MaTepHUasl HA OCHOBHBIC OJIOKH;

O BBIJICIUTH B HUX OCHOBHBIC OMPENEIICHUS U TE3UCHI;

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.

PexoMenanmu Ajs1 00y4yaromerocs o nNoAroToBKe K 3K3aMeHy/3a4eTy

DK3aMeH/3aueT — 3TO IMIyOOKash MTOroBas MpOBEpKa 3HAHWUN, YMEHHH,
HAaBBIKOB U KOMIIETEHLIMNA 00y4YarOLIUXCs.

K cpaue »5k3ameHa/3aueTa JOMYCKAIOTCA OOydYaroIIMECs, KOTOphIE
BBIMIOJHWIM BECh OOBEM pabOThI, MPEAYCMOTPEHHBIM y4eOHONW MporpamMmoi Mo
JTUCLUIINHE.

Opranuzaius MOATOTOBKH K JK3aMEHy/3ad4eTy Cyryoo HWHIUBUAyalbHA.
HecMoTpst Ha 3T0, MOXKHO BBIIETUTh HECKOJIBKO OOLIMX PallMOHAIBHBIX MPUEMOB
HOJTOTOBKH K 9K3aMEHY, IPUTOJIHBIX JJI1 MHOTUX CIIy4aeB.

[Ipu moAroroBke K 3K3aMEHY KOHCHEKThI YYEOHBIX 3aHSITHI HE JOJKHBI
ABISATBCS  €AMHCTBEHHBIM HCTOYHMKOM HaydyHOH wuH(popmanuu. Cruenyer
00s13aTeNbHO MOJIB30BATHCS €IIE€ y4eOHBIMU TMOCOOHMSIMH, CIEHUATbHON HaydHO-
METOAUYECKOMN JTUTEPATYPOU.

VYcBoeHue, 3akpemieHHe M 0000IeHHe ydeOHOro marepuaia Ccleayer
IPOBOJIUTH B HECKOJIBKO ATAIOB!

a) CKBO3HOE (TeMa 3a TEMOIl) MOBTOPEHHE IOCIENI0BATEIbHBIX YacTel
JUCHMIUIMHBL, MMEIOLUX OJM3KYH0 CMBICIOBYIO CBf3b; IOCIE KAXKIOW TEMbI —
BOCIIPOU3BEICHNE YyUeOHOro Marepuaia o mamMsTH ¢ UCTOIb30BAHHEM KOHCIIEKTa
U 1ocoOui B TeX ciaydasX, KOrja 4To-TO €lIE HE YCBOEHO; IPOXOXKACHHE TaKUM

o0pasom Bcero Kypca;



0) BBIOOPOYHOE MO OTACIBHBIM TEMaM M BOIPOCAM BOCIPOHU3BEICHUE
(MBICTIEHHO WM TYTEM 3alllCH) Y4eOHOTO MaTepualia; BBIICIICHHE TEM WU
BOIIPOCOB, KOTOpBIE €€ HE JIOCTAaTOYHO YCBOEHBI WUJIM IMOHSATHI, U TOTO, YTO YK€
XOPOLLIO 3alIOMHUJIOCH;

B) TIOBTOPEHHME U OCMBICIMBAHUE HE YCBOEGHHOIO MaTepualia u
BOCIIPOM3BEJICHUE €TI0 M0 MaMSITH;

T') BEIOOPOYHOE ISl CAMOKOHTPOJISI BOCIIPOU3BEICHNE TI0 TIaMSITH OTBETOB Ha
BOIIPOCHI.

[ToBTOpsTH cClieyeT HE OTACIbHBIE BOMPOCH, a TEMbl B TOU
MOCJIEZIOBATEIbHOCTH, KaK OHHM M3Jarajuch JIGKTOpOM. OTO 0OecredrBaeT
MOJIyYeHHE LENbHOTO TMpEACTaBICHUS 00 W3YyYEeHHOW JUCUUIUIMHE, a He
OTPBIBOYHBIX 3HAHUU IO OT/ICJIHBIM BOIIPOCAM.

Ecnu B X0e MOBTOpEHUS BO3HUKAIOT KaKHE-TO HESICHOCTH, 3aTPyAHEHUS B
NOHUMAaHUU ONpPENEIEHHBIX BOIPOCOB, MX CIEAYeT BBINHCATh OTACIBHO U
CTPEMUTHCSI HAWTU OTBETHl CAMOCTOSITENILHO, MOJIb3YACh KOHCIEKTOM JICKIHUA U
auTeparypoil. B Tex ciydasix, Korma 3Toro cjeniaTh He yaaéTcs, HaJo oOpamiarbes
3a TIOMOIIBI0 K TIPETIOAaBaTeNIi0 Ha KOHCYJIbTAIIUU, KOTOpask OOBIYHO MPOBOIUTCS

nepena HK3aMEHOM/3a4CTOM.



3. KoMnoHeHTbl MOHMTOPHHIA Y4eOHbIX JOCTHKEHHIT 00y4aromerocst
3.1. TexHosioruyeckasi KaApTa peiTHHIra TUCHUIIHHBI
«JlononHuTENbHBIE IM1ABBI JUCKPETHON MATEMATUKIDY

Haumenosanue HaHpaBJIeHI/Ie MOATOTOBKU U YPOBCHb 06pa3OBaHI/I51. KomnnuecTBo 3a4eTHBIX
JUCHUITIIINHBI Haumenosanue nporpaMMmbl CANHUIL
JIOIOJTHUTEIIbHBIC 44.03.01 Ilemarornueckoe oOpazoBaHue 3

[IaBBI JUCKPETHO (YpoBeHb OakanaBpHaTa), HalpaBIEHHOCTh

MaTCMAaTHuKH

(mpoduie) 0OpazoBaTEIBHON MPOTPAMMBI
Maremaruka (3ao4Hasi popma oOyqeHus)

CMesxHbIe TUCIHUIUIUHBI IO Y4eOHOMY IIJIaHy

[IpenmectBytomue:  ¢unocodusi, Maremaruka, MaTeMaTHYECKHUE
nH(OpMaIINH, TUCKPETHAsi MaTeMaTHKa U JIp.

MeTonmbl  00paboTKH

[Tocnenyrommue: -
BA30BBIN PA3JIEJT Ne 1
dopma paboThI Konnuectso 6annos 40 % |
min max
Texytas Dcce 0 NPUIKEHHIX TUCKPETHON MareMaTuK1 3 5
pabora Jlomamnsist padora | 3 5
Jlomantssist pabota 2 3 5
Jomamusis pabora 3 3 5
[Tpomexyroun | KonTponsHas pabora |
BIil pEUTHHI - 13 20
KOHTPOJIb
Wroro 25 40
BA30BbIU PA3JIEJ Ne 2
dopma paboThI Konnuectso 6amnos 50 %
min max
Texytas OnopHbIN KOHCIIEKT 3 5
pabora Jomantssist pabora 4 3 5
Jlomamusis pabora 5 3 5
Jomanissist pabota 6 3 5
Jomantssist pabora 7 3 5
Jomamusis pabora 8 3 5
[Tpomexyroun | KonTponbsHas pabota 2 12 20
bI PEUTHHT-
KOHTPOJIb
Wroro 30 50
NTOI'OBBIN PA3JIEJI
Conepxanue ®dopma paboTsl KonugecTBo 6ainos
10 %
min max
3auer 5 10
Wroro 5 10
I[OHOHHHTEHBHBHZ PA3JIEJI
bazoBbiit dopma paboThl KonuuectBo 6amioB
MOJTYJIb/ min max

Tema




Pa3nen Nel [IpoexTHoE 3ananue |

Tema Ne 1.1. — 5 10

1.3.

Pa3znen Ne 2 [IpoexTHoe 3ananue I

Tema Ne 2.1. — 5 10

2.6.

Hroro 10 20

OG11ee KOJIMYECTBO OAIIIOB MO JUCHUIUIUHE (10 UTOTaM min max
U3Yy4YEeHUS BCEX MOJyJieH, 0e3 yueTa JOTOJHUTEIBHOTO 60 100
MOJTYJISI)

CooTBeTCTBHE PEUTUHIOBBIX OAJIJIOB M aKaJIEMUYECKOM OIICHKH:

OOG11ee KOJIMYECTBO HAOpaHHBIX 0AJIJIOB

AxkaneMuueckas oleHKa

60—72 3a4TeHO / 3 (YIOBIIETBOPUTEIHHO)
73 — 86 3auTeHO / 4 (XOpOoIII0)
87-100 3a4TeHO / 5 (OTJIMYHO)




3.2. @®oHJ OLICHOYHBIX CPEICTB

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

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

Kadenpa marematuku 1 MEeToAMKHA 00y4YEeHUSI MaTEMaTUKE

YTBEPXJIEHO OJOBPEHO
Ha 3aceaHnu Kadeapol Ha 3aCE€JaHuU HayYHO-METOJUYECKOrO
npotokos Ne 9 ot «09» mas 2015 . COBETa CIHEUHAJIbHOCTU  (HAIpaBiICHUs
3aBenyromuii kKadeapoi MO/IrOTOBKH)
Maiiep B.P. «27» mas 2015 r. ITporokon Ne 9
[Tpencenarens HMCC(H)
] bopraosckuii C.B. \%

MATEMATHEM,
CH3NKA W

WHOOPMATUKA

JUISL TPOBEACHUS TEKYIETr0 KOHTPOJISI M IPOMEKYTOUHOM aTTeCTalluu
00y4Jarouxcs Mo AUCIUTIIINHE

JOINOJTHUTEJIBHBIE 1JIABBI
JJUCKPETHOM MATEMATHUKHA

Hanpagsnenue noarorosku: 44.03.01 Ilenarornueckoe o6pa3zoBaHue
HaMNpaBIeHHOCTH (IPOo(UIIh) 00pa30BaTENBHOM MPOTPAMMBI:
Maremarunka
(3aounas hopma oOydeHUS)

Kpanuduxkanus: 6akaaaBp

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



IKCIIEPTHOE 3AK/IIOYEHUE HA ®OH/JIl OHEHOYHBIX CPEACTB
JJISl IPOBEACHUS TEKYIIero KOHTPOJIA U MPOMEKYTOYHOM aTTecTaluu
00y4arImXxcs Mo JMcuuIInHe «/{onoHuTe1bHbIE INIABBI JUCKPETHOM
MaTeMATHKI»

[IpencraBnennbii  (OHJ  OLIEHOYHBIX  CPEACTB s TEKylled U
IPOMEXYTOUHOM arrectanud cooTBeTcTBYeT TpeboBanusim PI'OC BO wu
npodeccuonanbHbiM cTanaapraMm «llemaror (mpodeccuonanbHasi AesiTENHLHOCTh B
cdepe IOIIKOIFHOTO, HAYadbHOTO OOIIET0, OCHOBHOTO OOILEro, CPEAHEro OOIIEero
oOpa3oBaHusi) (BOCIUTATENb, YYHUTENb)», YTBEPKIECHHBIM NIpHUKazoM MHUHTpyna
Poccum ot 18.10.2013 N 544m.

[Ipennaraembie popMbI U CpeACTBa aTTECTALIMU aJICKBAaTHBI LEJSIM U 3a/1auaM
peanu3ali OCHOBHOM mNpodeccCHOHaNbHON 00pa30oBaTeIbHOM MPOrpaMMbl O
HanpasieHuro — noarotoBkun  44.03.01 [Tenarornueckoe o0Opa3oBaHue,
HaIpPaBJICHHOCTh (MTPoQuIIb) 00pa3oBaTeaIbHON MporpaMMbl Maremaruka.

OueHoYHbIE CPEeNCTBA M KPUTEPUU OLEHUBAHMS IPENCTABICHBI B MOJHOM
o0beMe. DOpMBI OLEHOYHBIX CPEACTB, BKIIOYEHHBIX B MPEICTaBICHHBIN (OHI,
OTBEYAIOT OCHOBHBIM  NPHWHOMIIAM, YyCTaHOBIEHHBIM B llomoxenun o
dopmupoBanuu  (PoHIA OLEHOYHBIX CPEACTB JUII  TEKYLIEro KOHTPOJIS
YCIIEBAEMOCTH, MPOMEKYTOYHOH M HWTOTOBOM (TOCYIapCTBEHHOW HWTOTOBOM)
arTecTalid  OOydarloluxcs 1O 00pa3oBaTeNbHBIM MpOrpaMMaM  BBICIIETO
oOpazoBaHuss — TmporpammaMm OakajaBpuara, MpOrpaMMaM CIELHAIUTETA,
IIporpaMMaM MarucTparypsl, IporpaMmaM ITOATOTOBKM HAy4YHO-IIEAArOrM4eCKUX
KaJpoB B acOHpaHTtype — B ¢eAepaJbHOM TOCYIapCTBEHHOM OHOIKETHOM
o0Opa3oBaTeIbHOM  YUpeXJEeHHWU  Bbiciiero oOpasoBanus  «KpacHospckuii
rOCy/IlapCTBEHHBIN memarornueckuii  yHuBepcuter umM. B.IL.  ActadbeBay,
YTBEPKJIEHHOTO IprKa3zoM pekropa Ne 297 (m) ot 28.04.2018.

Pa3paboranHblii U MpencTaBICHHBIA IS SKCIEPTU3bl (POHA OLEHOYHBIX
CPEACTB PEKOMEHAYETCS K HCIOJIb30BAHUIO B IPOLECCE MOATOTOBKUA IO

yKa3aHHOU Mporpamme.

DkcnepT-paboToaaTenb,

nupexrop MAOY rumuazus Nel4 — [lynax H.B.




1. HazHayeHnue GpoHaa OLICHOYHBIX CPEICTB

I.1. Heavro cozganuss DPOC gucuUMIMHBL «JlOMOTHUTEIBHBIC TJIaBbl
JTUCKPETHON MaTeMaTUKW» SBISETCS YCTAHOBJICHHE COOTBETCTBUSA YYEOHBIX
JOCTHIKEHHM  3allllaHUpOBaHHBIM  pe3yjibTaraM oOydeHHsT U TpeOOBaHUIM
OCHOBHOW  mpodecCHOHANIBbHON  00pa3oBaTeNbHOM  MPOTPaMMBI,  paboueit
IPOTPAMMBI TUCITATIITUHBI.

1.2. ®OC 1o quCUMIUIMHE PEIIACT 3aAa4H:

— KOHTPOJb W YIpaBICHHE TMPOIECCOM TMPUOOPETEHUS CTyICHTaMHU
HEOOXOIUMBIX 3HAHWUW, YMEHUH, HABBIKOB M YPOBHSA C(HOPMUPOBAHHOCTU
KomreTeHui, onpeaeneHubix B @I'OC BO 1o cooTBETCTBYIOIIEMY HANPABIECHUIO
MOJITOTOBKU;

— KOHTPOJb (C TTOMOIIBI0 Ha0Opa OIEHOYHBIX CPEJICTB) U yIpaBieHUe (C
MOMOIIEI0  3JIEMEHTOB OOpaTHOW CBSI3W) JOCTIDKEHHWEM IIeJiel peanu3anuu
OCHOBHOM MpodeccuoHaIbHON 00pa30BaTeIbHON MPOTpaMMBbl, OMPENEIEHHBIX B
BUJIe Habopa OONIEKYJIbTYPHBIX U 0O0IIEeNpodEeCcCHOHATBHBIX KOMIETEHIIUN
BBITTYCKHUKOB,;

- o0ecrnieueHre COOTBETCTBHUSI PE3yJbTaToB OOyueHHUs 3aaadam Oymyuieit
npoecCuoHaNbHON JEATEILHOCTH Yepe3 COBEPIIICHCTBOBAHUE TPAIUIMOHHBIX U
BHEJPCHNE WHHOBAIIMOHHBIX METOMOB OOydeHHs B 00pa30BaTENbHBIN MPOIECC
YHuBepcurera.

1.3. ®OC pa3paboTaH Ha OCHOBAaHHMH HOPMATHUBHBIX JOKYMEHTOB:

- (QeneparbHOr0  TrOCYAapCTBEHHOTO  0Opa30BaTeIbHOIO  CTaHAApTa
BBICIIIETO 00pa3oBaHus Mo HampasiaeHUto moarotoBku 44.03.01 Ilemaroruyeckoe
oOpa3oBaHue (YpoBeHb OakanaBpuara), YTBEPKACHHBIM MIPUKA30M
MunuctepcTBOM oOpa3zoBaHusi U Hayku Poccuiickoil ¢enepaumu ot 04 nexabps
2015 . N 1426;

- MojoxeHus: 0 GopMUpPOBaHUU (HOHA OLIEHOYHBIX CPENICTB JJIsi TEKYIIETO
KOHTPOJISI yCIEBAEMOCTH, MTPOMEKYTOYHOM M UTOTOBOM aTTecTaluu 00y4aroumuxcs
no 00pa3oBaTeNbHBIM MpPOTpaMMaM BBICIIETO OOpa3oBaHUS — IporpaMMam

OakanaBpuara, mporpamMmaM CHEUUaJUTeTa, MpOrpaMMaM  MarucTparyphl,



nporpaMmaM IOJATOTOBKHM HAy4YHO-NEJarorM4ecKuX KaJIpoB B aclUpaHType B
denepanbHOM TOCYIapCTBEHHOM OIOMKETHOM 00pa30BaTeIbHOM  YUPEKIACHUU
BbICIIEr0 oOpa3oBaHusi «KpacHOSpCKUN ToCydapCTBEHHBIA IEJaroruuecKkui
yauBepcuteT uM. B.II. ActadneBa» u ero punmanax, yrBepx ACHHOTO MPUKA30M

pextopa Ne 297 (1) ot 28.04.2018..

2. IlepeyeHb KOMIIETEHIIUIA C YKA3aHUEM 3TanoB UX GOpMHUPOBAHUS B

nponecce u3ydeHus JTUCIHUIIINHbI

2.1. TlepeyeHb kKoMmeTeHUMI, (OPMUPYEMBIX B IMPOILECCE H3YyUCHHUS
JUCHUTITUHBL:

- OK-3.  CrocoOHOCTH  HMCHOJB30BaTh  €CTECTBEHHOHAyYHbIE U
MaTeMaTU4eCKue 3HaHUS JIsl ODUEHTUPOBAHUS B COBPEMEHHOM MH()OPMAIMOHHOM
IPOCTPAHCTBE.

- OK-6. CnocoOHOCTh K caMOOpraHU3alluy U CaMo00pa30BaHMIO.

— OIIK-1. I'oToBHOCTH CO3HABaTh COMMAIBHYIO 3HAYMMOCTh CBOSH OymyIieit
npodeccuun, o0nanaTh MOTHBAIMEH K OCYILIECTBICHHIO MPOQecCuoHaNbHON
JEATEIIbHOCTH.

- [IK-4. CnocoOHOCTH UCIOJB30BaTh BO3MOXHOCTH 00pa30BaTEILHOM
cpenbl JUisl  JAOCTHXKEHHS JIMYHOCTHBIX, METANpPEAMETHBIX U MPEIMETHBIX
pe3ynbTaToB  00ydeHus M oOecrnedeHHs KadecTBa Yy4eOHO-BOCIMUTATEIHLHOTO
mpoliecca CpeCTBAMU MPENOJaBAEMbIX YU€OHBIX MPEIMETOB.

— [TIK-6. ToToBHOCTH K B3aUMOJICHCTBHIO C YIACTHHUKAMU 00pa30BaTEIHLHOTO

mponecca.

2.2. Jranbl (OpMHUPOBAHNS U OLICHUBAHUS KOMIIETEHIUH

Komrmerentus Hucuunnunel, | Otan popMupoBanust | Tuil KOHTpOIS Onenouynoe cpeacTo/
MPaKTUKH, KOMIIETEHIIUN KHMz1
Y4YacTBYIOIIHE B
(hopMupoBaHUH Homep |®opma
KOMITETEHITNN
OK-3. CnocobHocTts |[lenaroruxa; OpPUEHTUPOBOYHBII TeKyIIHUN 5.1.2 |Onopnsit
UCIIOJIb30BATh Coumonorus; KOHCTIEKT
€CTeCTBEHHOHAyYHHI | MeTomuka > >
KOTHUTHUBHBIHN TEeKYIINI 5.1.1 |Jomarmnss
€ ¥ MaTeMaTu4ecKue |00yUueHus 1
pabora




3HaHUA I BOCIIUTAHUS; MIPAKCHOJIOTUYECKUH | TPOMEKYTOUHBII 5.2.2 |KoHTponbHas
opueHTHpoBaHusA B |Maremarnyecka pabota
COBPEMEHHOM ST JIOTHKA; 5.2.3 |IIpoektHoe
MHQOpPMaIMOHHOM | YueOHas 3aJlaHue
MIPOCTPAHCTBE. MIPaKTUKA; pedrexcuBHO- MIPOMEIKYTOTHBIH 5.2.1 |3auér
Ilenaroruueckas |o1eHOUHBIIH
MIPAKTHKA U JIp.
OK-6. Ilenaroruxa; OpPUEHTUPOBOYHBII TeKyIIHUH 5.1.2 |Onopnslit
Cr1ocoOHOCTE K Corponorus; KOHCIEKT
camoopranuzaiuu u |Meroauka > >
KOTHUTHUBHBIN TEKYLIUI 5.1.1 |Hdomamnss
camMoo0pa3oBaHUIO |00y4YeHUs U pabora
BOCTIUTAHUS;
MaremMaTruecka |IIPAKCUOJIOTUYECKUHA | ITPOMEXKYTOUHBIN 5.2.2 |KonTpompHas
s1 JIOTHUKA,; pabora
YyeOHas 5.2.3 |IlpoexTtHOE
MIPAaKTHKA; 3aJlaHue
Ienarornueckas |pedaekCUBHO- MIPOMEKYTOUHBII 5.2.1 |3auér
MPAKTHKA U JIp. |OLEHOUHBIN
OIIK-1. T'oroBHOCTSH | [Iemaroruka; OpPHEHTHUPOBOYHBII TeKYIIAN 5.1.2 |OnopHbIit
CO3HaBaThb Cormonorus; KOHCIICKT
COLHMATIbHYIO N Meromxa KOTHUTHBHBINA TEeKYIINI 5.1.1 |Jomarmnss
3HAYMMOCTh CBOEH  |0Oy4YeHUS U 6ot
Oynymiei BOCITUTAHUS, pa
npodeccuu, Maremaruuecka MPAKCHUOJIOTUYECKUHN | IPOMEKYTOUHBIN 5.2.2 |KonTponsHas
o0mamare s1 JIOTHIKA; paGora
MOTHBALIMEN K VYyeOnas 5.2.3 |IIpoekTHOE
OCYILIECTBIIEHUIO MIPAKTHKA; 3ajaHue
npodeccronanbHoii |Ilexarornyeckas pedekcuBHO- MPOMEKYTOUHBIN 5.2.1 |3auér
JCATCIIBHOCTH. IIpaKTHUKa 1 Jp. OHCHO“IHBII;’I
IIK-4. Criocobnocts |[lexaroruka; OpPUEHTUPOBOYHBII TeKyIIHUH 5.1.2 |Onopnslit
WCTIOJIB30BATh Ilcuxomorus; KOHCIIEKT
BOSMOXHOCTH Metosuka KOTHUTUBHBII TEKYIIUI 5.1.1 |Jlomamnss
oOpa3oBarenbHOH  |0Oy4eHuUs u pabora
Cpensl Aus BOCTIUTAHUS; = >
MIPAKCHOIIOTUIECKUH | TPOMEKYTOTHBIH 5.2.2 |KonTponbHas
JOCTIDKEHHUS Maremarnuecka
JUYHOCTHBIX, sI JIOTUKA,; pabora
5.2.3 |IIpoekTHOE
MeTarnpeIMETHRIX U | YdeOHas
MIPEIMETHBIX MPAKTHKA; = SA1AHNC
DE3YIBTATOR Iearorndeckas pe(bJIeKCI/IBE—IO- MIPOMEIKYTOTHBIH 5.2.1 |3auér
o0ydeHus U MIPAaKTHKA U JIp. OHCHOYHBIN
obecriedeHus
Ka4yecTBa yueOHO-
BOCIUTATEIIBHOTO
mporecca
CpeacTBaMu
MIPETIOIaBaEMBbIX
y4eOHBIX MPEAMETOB
IIK-6 IT'oroBHOCTH K |[lemaroruka; OPHECHTHPOBOIHBIN TEKYIITHI 5.1.2 |OnopHbIif
B3anmMonelicTeuio ¢ |[Icuxomorus; KOHCIICKT
y4aCTHUKAMU MeTtonuka KOTHUTHBHBINA TEeKYIIHNI 5.1.1 |Jomarnss
00pazoBaTebHOTO  |0OyYCHHUS U pabora
mporecca. BOCIIUTAHUS;




MaremaTnuecka |IpakCHOJIOTHYECKUN |[IPOMEKYTOUYHBII 5.2.2 |KoHTponbHas
ST JIOTHKA, pabora
VYuebnas 5.2.3 |IIpoexTtHOE
NPaKTHUKa,; 3aJaHHe
Ilemarornueckas |pedekcHBHO- MIPOMEKYTOTHBIH 5.2.1 |3auér
IPaKTUKA U Ip. |OICHOYHBIH

3. ®oHJ OLIEHOYHBIX CPEACTB IJIf IPOMEKYTOUHOI aTTecTauuu

3.1. ®oHABI OIEHOYHBIX CPEJCTB IJIs MPOMEKYTOYHOM arTecTaliyd BKJIHOYAIOT:
BOIIPOCHI M TIPOCKTHBIE 3aJIaHKS K 3a4€Ty, KOHTPOJIbHBIE PaOOTHI.

3.2. OueHoYHbIE CPEACTBA
3.2.1. Ouenounoe cpeAcTBo 5.2.1. — BONPOCHI K 3a4ETY.

Bricokuii ypoBeHb IIponBuHyTHI ba30BbI1i1 ypoBEeHB
dopmupyembie c(hopMUPOBaHHOCTH YPOBEHB c(hopMHUPOBaHHOCTH
KOMITETEHITUH KOMITETEHITHT c(hopMHUPOBAHHOCTH KOMITETEHITUHT
KOMITETEHIIHI
(87 - 100 6ammoB) (73 - 86 6amoB) (60 - 72 6amnoB)*
OTJINYHO/3a4TEHO XOPOIIIO/3a4TEHO YIOBJIETBOPUTEITHHO
/3a4TeHO
OOyuaromuiics: OOyuaromuiics: OOyyvaronuiics:
- IMEeT MHHOBAIIMOHHBIC | - BIaJICeT - BIIaJIe€T OCHOBHBIMU
3HaHUs B chepe TIOHATUSAMH B cepe | TOHATUSAMU B cepe
KOMITETEHITNH; KOMITETEHITNH; KOMITETEHITUH;
- 3HaeT METO/IbI, - 3HaeT METO/IbI, - 3HaeT OCHOBHBIE
CHOCOOBI ¥ TIPUEMBI CHOCOOBI ¥l IPUEMBI | METOJIBI, CITOCOOBI U
JesITeNIbHOCTH, JeSITEIbHOCTH B IpUEMBbI
HEOOXOTUMBIC IS cepe KOMIIETEHIIUY; | IeATeTHbHOCTH B
pelieHus - YMEeT HaxO/IUTh chepe KOMIETEeHINN;
WHHOBAIIMOHHBIX 337124 B | 9 PEKTUBHBIC - YMEeT HaXO/IUTh
cdepe KOMIIETEHINH; pelieHus 3a1a4d pelIeHns OCHOBHBIX
- YMEeT HaXxOIUTh CpPE/IHEro YpOBHS 3a1a4 0a30BOTO
HelIaOJOHHBIE PEIIEHUsI | CIIOKHOCTH B cepe | YpOBHS CIOKHOCTHU B
OK-3, OK-6, 3a/lad BLICOKOTO YPOBHSI | KOMIIETCHIINH; chepe KOMITETeHIIUN
OIIK-1, TIK-4, TTK-6 CIIOKHOCTH B cepe - IOHUMAeT IpU HATTMYUU
KOMITETEHITUH B BaXHOCTD MOMCKA 3aJIaHHBIX THITOBBIX
YCIIOBHSIX 3¢ (HEKTUBHBIX YCIJIOBHIA;
HECTAHIAPTHON peLieHui 3a1a4d B - IOHUMAET
CUTYallUu; chepe KOMITETEHIINN | HEOOXOIUMOCTh

- IOHUMAET BAKHOCTH
MoKcKa HeabIOHHBIX U
3 PEKTUBHBIX pPELICHUN
3a1a4 B cepe
KOMITETEHITUH B
YCIIOBUAX
HECTAHIAPTHOMN
CUTYaINH TS
YCTIEIHOCTH B KU3HU U
Oynymiei npodeccun.

JUIsl yCHIEIIHOCTH B
KU3HH U Oymymiei
npogeccuu.

MOMCKa PELICHU I
OCHOBHBIX 33]1a4 B
chepe KOMITETeHIIUN
TSl CBOCH Oymymei
npodeccuoHaIbHON
NeSITeITbHOCTH.

*Menee 60 0a/I0B — KOMITETCHIINS HE C(OPMHUPOBaHA




3.2.2. OueHouHOE cpencTBO 5.2.2 - IPOEKTHBIE 3a/1aHHUS.

Kpurepuu olieHHBaHUS IO OLIEHOYHOMY CPEACTBY 5.2.2 — IPOEKTHOE 3a/IaHue

Kputepuu onenuBanust

KonmuuectBo 6amioB (Bk1aa B

pENTHHT)
OO60CHOBaHHOCTH IIEJIH | 3a7a4 IPOCKTa 2
[IpaBUSILHOCTD NMPEACTABICHHOTO MPEAMETHOTO COIEPKAHUS 2
OnucaHue NPaKTUYECKOW peain3aliu pe3yabTaTOB MPOEKTa 2
OpUTrMHAIBLHOCTD MPOEKTa 2
IIpe3enTanus pe3ynbTaroB IPOEKTa 2
MaxkcumanbHbIN 6as 10

3.2.3. Ouenounoe cpenctso 5.2.3.— KoHTpoiibHas padora.
Kpurepuu onieHrBaHus 10 O1EHOYHOMY cpeACTBY 5.2.3. — KoHTposbHas paboTa.

Kpurepun oniennBanus

KonuuectBo 6aioB (Bk1aj B

pPEUTHHT)

BepHo 1 10cTaTOuHO MOTHO 0OOCHOBAHHBI PEIICHHS BCEX 5
3a7a4 6a30BOT0 YPOBHsI CJI0KHOCTH
BepHo 1 10cTaTOuHO MOTHO 0OOCHOBAHHBI PEILICHHSI BCEX 5
3a7a4 6a30BOr0 U CPEIHEr0 YPOBHSI CI0KHOCTH
BepHo 1 10cTaTOuHO MOTHO 0OOCHOBAHHBI PEILICHHSI BCEX 5
3a71a4 06a30BOr0, CPEAHETr0 M BHICOKOTO YPOBHSI CJIOKHOCTH

MaxkcuMasbHbIN 0an 15

4. ®oHJ OLIEHOYHBIX CPEACTB AJIsl TEKYLIEero KOHTPOJIS yCIeBaeMOCTH
4.1. ®oH/IbI OLICHOYHBIX CPEJICTB BKIIFOUAIOT: MPOBEPKY JIoMatHuX padot Nel-10.
4.1.1. Kpurepuu oOLEHHMBaHHS MO OLIEHOYHOMY cpeAcTBY S.1.1 - JlomamHsaAg

pa60Ta: IIPAKTUKYM I10 PCIHICHUIO 3a4a4

Kpurepun oniennBanus

KonmuectBo O6aioB (Bk1aj B
pPEUTHHT)

BepHo 1 A0CTAaTOYHO ITIOJIHO OGOCHOBaHHBI peIiCHUA BCEX
3a7a4 0a30BOTO YPOBHSI CJIOKHOCTH

3

BepHo 1 A0CTAaTOYHO ITIOJIHO OGOCHOBaHHBI peIICHUA BCEX
3a71a4 0a30BOTO W CPETHETO YPOBHS CI0KHOCTH

BepHo u gocTaTouHO MOIHO 00OCHOBAHHBI PEIICHUS BCEX
3a/1a4 6a30BOT0, CPETHETO U BHICOKOTO YPOBHSI CIIOKHOCTH

MaxkcuMaJIbHBIN 0ajlI

4.1.2. Kpurepuu OLICHUBaHUS 10 OLUEHOYHOMY CpeACTBY S5.1.2 - OmnopHbli

KOHCIIEKT OCHOBHBIX NOHSTUM

Kpurepun oniennBanus

KonnuectBo O6amioB (Bk1aj B

pPEUTHHT)
ITonHOTa NpeACTaBICHHBIX OHATUI 2
OpuUrnHaIBHOCTH TOCTPOEHUS CBSI3EN MEXIY 2

OoNnpeaAcIIEMbIMU TOHATHAMHA

Odopmienne paboTs

MaxkcuMaJIbHbIN 0ajll




S. OuenoyHble cpeacTBa (KOHTPOJIbHO-U3MEPHUTEIbLHbIE MATEPHAJIbI)

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 Ieab: HAyuYuTHCS pemiaTh Pewienue 3anau: Pyukwuid,
3a/1a4M U3 paszenna A.H. CoopHuk 3ama4 o
KOMOWHATOpHKA. IUCKPETHON MaTeMaTHKe.
Conepxanue: 4nuCIOBbIE YacTts 1. PexyppeHTHbIE
NOCJIEA0BATEIIbHOCTH; COOTHOILIEHUS,
PEKYPPEHTHBIE COOTHOILLIEHUS; | CyYMMHPOBaHHUE,
3a/1a4u, TPUBOAUMBIE K ACUMIITOTUYECKAs
PEKYPPEHTHBIM annpoKCHUMALHs. —
COOTHOILIEHHUSIM; JJUHEHHbIC Kpacuospck: PUO KI'TLY,
peKyppeHTHBIE cooTHOIIEHUs; | 2008.
KOHEYHbIE CYMMBI U
PEKYPPEHTHBIE COOTHOLIEHUS.
HHomawmnsa paboma Ne 4-8
Teopus epaghos Heab: HayunThCs pemars 3agaun | Pemenue 3anay:

Ha s13BbIKE Teopuu rpadoB.
Conep:xanue: nousitue rpada;
CTETICHb BEPIIMHBI Tpada; BUIbI
rpacdoB; onepanuu Haja rpadamu;
n30MOpGuU3M U TOMEOMOPHHU3M
rpadoB; MapuIpyThl B rpade;
aJTOPUTM TOUCKA MapIIPyTOB B
rpade; cBA3HOCTH B rpade;
JepeBbs; MUHUMAaJIHLHOE
octoBHOe AepeBo (MO/);
anroputmbl noucka MO/I;
9ilIepOBBI M TAMUIIBTOHOBBI
rpadsr; ykiaaaka rpada;
MIaHapHbIE Tpadbl; TpaBUIbHAS
packpacka BepiinH rpada;
THIOTE3a YETHIPEX KPACOK.

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




5.1.2. OnopHbIH KOHCNEKT OCHOBHBIX MOHATHI
Ilocmanoexa s3aoanusa. Jlia kaxgoro pasaena «KomOunaropuka», «Teopus
rpa)oB» COCTaBUTh ONOPHBIM KOHCIEKT, B KOTOPOM HAINISAHO OyJET 3aKOJUPOBAHO
OCHOBHOE COfIepKaHHe yueOHOro MaTepuara.
Dopma npeocmasnenusi pe3yibmamos 8bINOAHEeHUsl 3a0aHUs: MAKET OIOPHOIO

KOHCIICKTA U €TI0 IIPC3CHTAaLM.

5.2. OneHo4YHBIE CpeACTBA AJIsl POMEKYTOYHOM aTTeCTALMT
5.2.1. TunoBbie BONPOCHI K 3a4€Ty MO JMCIUIIHHE

«I[OHO.]'IHI/ITGJILHLIC INIaBbI Ill/ICerTHOﬁ MaTeMaTUKW)

1. Ompenenenue MOHATHIL: KOMOWHATOpHKa, KOMOWHATOpHas 3anada. [lpaBuia
koMOuHaropuku. [Ipumepsr.

2. KomOunatopuble  koH(urypauumu  06e3  MOBTOPEHHI:  MEPEeCTaHOBKH,
pasMmenienus, couetanus . [Ipumepsl.

3. KoMmOuHaropHble  KOHQUIypalMd C  [OBTOPEHUSIMHU:  IEPECTAHOBKHU,
pa3MmenieHus, coueranus . [ Ipumepsr.

4. Pemenue KOMOMHATOPHBIX 33/1a4 ¢ NOMOIIBIO rpadoB.. [Ipumepsl.

5. I'padsl, oprpadsl, nceaorpadsl, mynsTurpadsl. OCHOBHBIE 3I€eMEHTHI Tpada 1
ero BHyTpeHHsIs cTpykrypa. [Ipumepst. ['padbl B mKOIBHOM Kypce MaTeMaTUKH.

6. Crenenu BepmuH rpadoB. Teopema O cymMme CcTelneHeW BepIMH TIpada.
[TomycTenenu BepmuH oprpada. Teopema 0 cymMMme MOJyCTENEHEH BEpPIIUH
oprpada. [Ipumepsr.

7. MarpuyHoe 3anaHue rpadoB. Marpuibl CMEKHOCTH M HMHIMJIEHTHOCTH.
[Ipumepsr.

8. Omeparuun  Hax rpadamu. Iloarpadsl. Ilpumepsi.M3zomopdusm rpados.
[Ipumepsr.

9. Mapuipytel 1 nyTd B rpadgax u oprpadax. Llenu, nukibl, npocTseie LENU U
IPOCThIE LUKJIBL. TeopeMbl 0 MPOCThIX LEnsaX U nukiax. [Ipumepsi.

10.Ces13n0CTh B rpadax. KomnonenTs! cBsi3zHoctu rpada. Teopema 0 JOMOTHEHUN

rpada. CBsi3b uncna pédep, BEpIIUH U KOMIIOHEHT CBA3HOCTH.



11.ITouck mapuipyToB B rpadax. ANITOpUTMBI MOUCKA B IIUPUHY U B TIIyOUHY.

12.Harpy>xenusie rpadsbl. [lonck MUHUMaNbHBIX MapIIPYTOB B rpadax.

13.lepeBbsi. CBoOiCTBa J1€peBbEB. XapakTepuzalroHHas TeopeMa. OCTOBHOE
nepeBo. [lonck MUHUMaIBHOTO OCTOBHOTO JIEPEBA B HATPY>KEHHBIX rpadax.

14.OminepoBel rpadbpl ¥ muKiIbl. Kputepuit sitnepoBoctu rpada. AJIroputMm
BBIJICJICHUS diJIepoBa IukIIa B rpade. [Ipumepsl.

15.'aMmunbToHOBBI Tpadbl M LHUKIBL. JlOCTaTOuHbIE YCJIOBHS CYyIIECTBOBAaHUS
raMUJIBTOHOBBIX LHMKJIOB. MeTonbl BBIIEICHHUS T'aMUJIBTOHOBBIX LIMKJIOB B
rpade. [Ipumepsi.

16./Isynonsabie rpadnl. Teopema Kénnra. Criocod pacrmo3HaBaHus IBYI0JIbHOCTH
rpada. [Ipumepsr.

17.11lnockue u mmaHapueie rpadsl. ['panu mnockoro rpada. [lpumepsr ykiagku
rpadoB. Dopmyia Ditepa.

18.CnenctBue u3z dopmynsl Oinepa. Hemmanaprocts rtpadoB K3.3 u KS.
Kputepuii mnanapHoctu rpada.

19.1lpaBunibHast packpacka BepIIMH Tpada. XpoMaTHYeCcKoe YHUCIO. AJTOPUTM
NOCJIEI0BAaTEIbHOM packpacku. [Ipumepsr.

20.Packpacka mianapubix rpadoB. ['unoresza o 4eTbIpéx Kpackax. Teopema o niatu

Kpackax.
5.2.2. IIpoekTHBIE 32IaHUSA 10 TUCIUILINHE
«/lonmoTHUTEIbHBIE IVIABbI TUCKPETHOH MaTeMaTHKI

Bba3sossbiii pa3nea 1. KomOunHaTopuka

3ananme 1.1.

Pa3paboraiiTe 17 MIKOJBHUKOB KOMIUIEKC HCTOPHUUYECKHX JKCKYpCOB O
CTAHOBJICHUM M Pa3BUTHM TAKHWX BAXKHBIX Pa3[€iOB JUCKPETHOW MATEMAaTUKH Kak
KOMOMHATOpuKa, KpunTorpadus, TEOpUS YHUCEN, PEKyppPEHTHbIE COOTHOLICHMS,
CYMMBI, I'padbl 1 JIp.

IIpumepHuiti naan dKCKypca 8 UCMopuro HayKu



— CBEIICHHUSI O 3apOKICHUHU HAYKH,

— TMpUMEphI TPOOIEMHBIX, CTAPUHHBIX 3a7]a4, JABIIUX TOTYOK K Pa3BUTHIO
HaYKH;

— XPOHOJIOTHSI OCHOBHBIX ITEPEIIOMHBIX ITAIlOB Pa3BUTHS HAYKH;

— Owuorpaduyueckre CBEJACHHUS, OCBEIAIOIINE CYAbOBbl HAyYHBIX HJACH H
CynbOBbI X TBOPIIOB;

— CBEJICHHSI O COBPEMEHHBIX TEHACHITUAX Pa3BUTHUS HAYKH;

— Oubnuorpaguyeckuil CIUCOK JIMTEPATyphl JUIA JKEJNAroUux Oolee
OJIPOOHO TTO3HAKOMHUTHCS C HICTOPHEH pa3BUTHUS HAYKH,

— KPOCCBOpPJ WJIK BUKTOPHHA TI0O UCTOPUUECKOMY IKCKYPCY.

Dopma npedcmasiieHust pe3yibmamos 8blnoaHe s 3a0anus 1.1 mpe3eHTaus

HCTOPHUYCCKHUX IKCKYPCOB.

3ananme 1.2.
Pazpaboraiite u co3maiiTe HOMYISPHBIM 03HAKOMHUTEIHLHO-0030pHBIN Web-
CaliT O CIELMAJIBHBIX YHACIIAX ISl IIKOJIbHUKOB.
Ipumepnuwiii nian Web-caiima

e UYrto Takoe uncio? Mcropudeckuili 3KCKypc 0 BOSBHUKHOBEHUH YHCEN.

e UYucna ®ubonayun. buorpapuueckue csenenus o Gudbonauyuun. 3amada o
KpOJIMKaxX. 3amMedareibHble CBoOiicTBa uyucen @ubonauun. Ywucna
dubonauuu u 30510t0e ceuenue B [Ipupone, Hayke, UckyccTae.

e ['apMOHMYECKHE YHCIIAa — UCTOPUS UX MOSBICHUS U OCHOBHBIE CBOMCTBA.
Kaprounslii pokyc. 3agaga o uepBsike Ha pe3uHke. My3blka U 4ncia.

e UYucina CrupnvHra n0epBOro W BTOPOro poja — CBEACHUS 00 Hux
BO3HUKHOBEHUU U MTPUIIOKEHUSX.

e Uucna bepHym — UCTOpHSI UX MOSBJICHUS U OCHOBHBIE CBOMCTBA.

e O@urypnsie uncna

o KombOunaropuslie 3anauu 1 yncna Karanana.

e (CoOBepUICHHBIE, APYKECTBEHHBIE, CHACTIUBBIE U Jp. YNCIIA.

L KpOCCBOpI[, TCCT, pe6yc HJIM BUKTOPHHA O CIICHUAJIbHBIX YHCJIaXx.



Dopma npedcmasneHus pe3yivmamos evinoanenus 3adanus 1.2: Web-calit u

ero Mpe3eHTaIusl.

3ananue 1.3.

Hanumure cratet0 W AOKIAm Uil €XKErOJHOW HAyYHO-IPAKTHYECKOU
KOH(EPEHIINHU CTYAEHTOB U MOJIOJBIX Y4eHbIX «Momonaexs 1 Hayka XXI Beka» Ha
OJIHY U3 CIIEAYIOIINX TEM:

— IlIkosbHUKAM O TOHATUU PEKYPPEHTHOTO COOTHOLIEHHUS

— PekyppenTHbIe cOOTHOILIEHUS B U3HKE

HeonHopoaHble peKyppEHTHBIE COOTHOLLIEHUS! U METO/IbI UX PEIICHHUS.
— PekyppeHTHBIE COOTHOLIEHUS U TPOU3BOAAIINE (DYHKIUH.
Ipumepnviu nian nayunou cmamou
1. Bsedenue. CBeneHus 00 aKTyaJIbHOCTM TeMbl cTaThbu. YeMy MOCBAIIECHA
crarbs? Kakoil Borpoc 3arparuBaercs B ctarbe? OCHOBHAS 11€J1b CTaTbU U T.I1.
2. Ocnoénasa  uacms. (OOOCHOBAaHHO  PACKPBIBAIOTCS  TEOPETHYECKHE U
IPAaKTUYECKHUE aCIEKThl MpoOIeMaTHKu cTaTtbu. [Ipumepsi.
3. 3axntouenue. OCHOBHBIE BBIBOJIbI, PE3YJbTAThl, PEKOMEHIALMH U T.II.
4. Bubnuocpaghuyeckuti cnucok UCNOIb3yeMOH JINTEPATYPHI.
Dopma npedcmasnenus pe3yrbmamos eblnoaHenus 3a0anus [.3: edaTHbli U

ANEKTPOHHBIN IK3EMILISIP CTAThU, MOATOTOBICHHBIN JOKJIA]T C PE3CHTALNEH.

3ananue 1.4.

Coznaiite HOMEp MOMYJISAPHOTO >KypHaia JJid IIKOJBHUKOB, B paMKax
KOTOpPOTO OyIyT OCBEHIaTbcs BOMPOCHl kpunrorpapuu. OCylecTBUTE €ro BBIITYCK
U TIPE3EHTALINIO.

Ipumepusie pyopuku scypuana
o M3 ucropun xogupoBaHus
— CnocoObl mudpoBanus B aHTuuHble BpemeHa. lludp «ckuranay.
[TormOuanckuit kBampar. Kox Yezaps.

— B cpennue Beka. Hudpyromue Tabnuipl. Marudyeckuit KBaapar.



— B XIX — nawane XXgB. lludparop Ixeddepcona. Jluneiika Cen-
Cupa. Hludp Bepuama.
o byksennslie konbl. A30yka Mop3se
o Tenerpaduble 1 TOYTOBBIE KOJIBI
o KonunpoBanue B MalllMHHOW TEXHUKE
o Paccrosaue n xon XeMMuHra
o Konuposanue ¢ HOMOIIBI0 MHOTOWICHOB
o Urpsl u pa3BiedeHus u3 00JacTH KOJUPOBAHUS U IEKOTUPOBAHHMS

o  Kogpl 1 TallHONUCH B Xy[I0’)KECTBEHHBIX (UIIbMaX U JUTEPATYPE.

ba3oBblii pa3nen 2. DjieMmeHTHI TeOpuu rpados

3ananmue 2.1.

CozpaiiTe  HOMEp MOIYJSIPHOIO >KypHaia JJid IIKOJIBHHKOB, B paMKax
KOTOpOro OyayT OCBEeIIaThCs MOMYISIpHbIE 3a7adu Teopuu rpados. OcyiiecTBUTe
€r0 BBIIIYCK U IPE3EHTALUIO.

Ipumepusie pyopuku scypuana

o W3 uctopun BOZBHUKHOBEHUS TEOPUU IpadoB

o I'padsl nomoraroT pemars 3aa4u

o Ilpunoxenus teopuu rpadon

o Kparko 06 0CHOBHBIX MOHATHUSAX Teopun rpadoB: rpad, 3IeMeHThI
rpada, Buzsl rpada, CTeneHb BepIInHbI rpada, MapuIpyTsl B rpade,
CBSA3HOCTb U JIp.

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

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

o 3amaya o kKEHUrcOeprckux MocTtax. OGUrypbl HEMPEPHIBHOTO PHUCOBAHUSI.
ITpaBuiia 00xona GUryp 0oJHUM pOCUEPKOM.

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

KOMMMBOSKEPA.



o JlabupunTel. O6X0abI TAOUPUHTOB.

o Packpacka rpadoB. 3amaun, cBI3aHHBIE C pacKpackoil rpada. ['mmoresa
4yeTbIpex Kpacok. CBOMCTBA IIaXMaTHOU JOCKHU.

o O cereBbix 3aaa4ax. [lotoku B ceTsix. CeTeBoe MIIAHUPOBAHUE U

yIpaBIICHHE.

3ananmue 2.2.

CocTaBbTe METOIMYECKYIO KOMMIKY «B TOMOIL YYUTENI0 MaTeMaTUKW» IO
pyOpuKke «3aHMMaTeNbHbIC 3aa49H 10 Teopuu rpadoy, «[padsl B onuMIIuaIHBIX
3a/1a4ax» C perieHUsIMHU.

Dopma npeocmasnenuss pe3yibmamos GvlNoAHeHUs 3a0anus 2.2: anpoom —

MCTOANYCCKAsA KOIMMJIKA «B IIOMOIIb YYUTCIIIO MATCMATUKN» U €€ IIPC3CHTALMA.

3ananme 2.3.

B Teopunm rpadoB wuMeeTcs LENbI apceHaq aJIropuTMOB  MOUCKA
ONTUMAaJIbHBIX MapuIpyTOB B Tpade, ompeneneHus: CBI3HOCTU rpada, packpacku
rpada u Ipyrue.

[IpencraBienre MaremMaruyeckux OOBEKTOB B IporpamMmax MO3BOJISIET
YMEHBIIUTh TPYyAO3aTparbl Ha «u300peTeHue Bejocurnenay U 3PPexTuBHO
MO3BOJISIET pelIaTh psAJl MPAKTUYECKUX 3aJ1ad C MTOMOIIBIO KOMIIBIOTEPA.

Ocy1iecTBUTE MEPEBO OCHOBHBIX aJITOPUTMOB Te€OpuH rpadoB HAa OJUH U3
A3BIKOB MpOrpaMMHpoBanus. Hamuimure mporpaMMmy Ha JHO0OM KOMIBIOTEPHOM
SI3BIKE JIJIS:

1. ompeneneHus CBI3HOCTH Tpada;

2. HaxOoXJeHHUS MapuIpyToB B rpade (MoucK B IIyOMHY, OUCK B IIUPHUHY);

3. BBIIEJIEHUS diliepoBa U TaMUIITOHOBA IIUKJIA B Tpade;

4. HaXOXIEHWS 0CTOBAa MUHMMAJIBHOTO Beca B rpade (anroputm Kpackana);

5. mpaBUIILHOM pacKpacku BepIIMH rpada.

Dopma npedcmagienus pe3yibmamos 8blNoIHe s 3a0anus 2.3. Ipe3eHTaus
pa3paboTaHHBIX KOMIBIOTEPHBIX IMPOTpaMM C JEMOHCTpalued ux paboTbl Ha

KOHKPCTHBIX 3ajadax.



3apanue 2.4.

Hanumure cratet0 W AOKIAA ISl €XKETOJHOW HAYYHO-IPAKTHYECKOU
KOH(EPEHIINHU CTYAEHTOB U MOJIOJBIX Y4eHbIX «Momonaexs 1 Hayka XXI Beka» Ha
OJIHY M3 CJIEIYIOUIUX TEM:

— DOnementsl Teopuu rpados B [IHIKM
— I'pynmnsl u ux rpadw
— O ceTreBbIX 33a4ax
— I'padsl moMorarot pemarh NpakTUYECKUE 3a0a49H
Ipumepnviu nian nayunou cmamovu
1. Bseoenue. CBeneHusi 00 aKTyaJbHOCTHM TeMbl cTaThbu. YUemy mocBsileHa
cratba? Kakoil Bompoc 3arparuBaercst B crarbe? OCHOBHAS 11€J1b CTaThb U T.I1.
2. Ocnoenasa  uacms. (OOOCHOBAaHHO  PACKPBIBAIOTCS  TEOPETHYECKHE U
PaKTUYECKUE aCleKThl MPoOIeMaTuKu ctatbu. [Ipumepsi.
3. 3axntouenue. OCHOBHBIE BBIBOJIbI, PE3YJbTAThl, PEKOMEHIALMU U T.II.
4. Bubnuoepaguueckuti cnucox UCIOIb3yeMOU JINTEPATYPHI.
Dopma npedcmasnenus pe3ynbmamos 8blnoaHe s 3a0anus 2.4: Ie4yaTHbIil U

ANEKTPOHHBIN IK3EMILISIP CTAThU, MOATOTOBICHHBIN JOKJIIA]T C MPE3CHTALNEN.

5.2.3. TunoBble BAPHAHTHI KOHTPOJIbHBIX PA0OT MO JUCHUILJINHE
«JlonmoTHUTE/IbHBIE [1aBbI TUCKPETHON MaTeMAaTUKW
Konrpoasbnast padora Ne 1

basossbiii pa3nen 1. KomOnnaropuka

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

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

Bapuant 2



1. HaiiTu  pemieHue  PEeKyppeHTHOTO  COOTHOIIEHUS  A,+0=8ay+1—16a,,

YAOBJIICTBOPAIOIICC HAYAJIbHBIM YCIIOBUAM ag = 0, a) = 8.

n
2. Haiitu cymmy >k’ ¢ HOMOIIIBIO PEKyPPEHTHBIX COOTHOIIEHHUH.
k=1

Konrposabnast padora Ne 2

ba3zosslii pa3nea 2. Teopusi rpajdos
Bapuanr 1

1. Cesi3ubIii rpad, HE copepKaIIUN ITUKIIOB, HA3BIBACTCS:
a) rceBaorpadom; 0) mynsTUrpadom;
B) JIECOM; T') IEPEBOM.

2. Cpenu nzo0paxeHHbIX Ha puc. 1 rpadoB U30MOPHHBIMU SBISIOTCS:

& QO P

Puc. 1

Gy

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

3. Marpuna cMexHOCTH i1 Tpada, n300pakeHHOTO Ha PUC. 2, UMEET BU/L:

Vs

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

4. M3oOpaxeHHbIN Ha puUC. 3 rpad SABISICTCSA:

Puc. 3



a) SUJIEPOBBIM U TAMUIBTOHOBBIM;

0) »ilIepoBBIM, HO HE TAMUIIBTOHOBBIM;
B) TAMWJIBTOHOBBIM, HO HE SMUJIEPOBBIM;
T') HE DMJIEPOBBIM M HE TAMHIJIETOHOBBIM.

5. Nmeetrcs 100 ropomoB, MEXAY HEKOTOPHIMU M3 HHUX MPOJIOKEHBI JOPOTH C
JBYXCTOPOHHHM JBWXEHHEM. I3BecTHO, 4TO ™3 0000 Tropoma MOXKHO
MOMAacTh B JIIOOOW Ipyroil, mpuyeM Mo €AUHCTBEHHOMY MapuipyTy. CKOJIBKO
uMeeTcst Jopor?

6. IIpocTteiM myTeM B Tpade, n300paKeHHOM Ha pHC. 4, SIBISETCS:

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

7. JlnvHa KpaTdaiiliero MapuipyTa, COEIUHSAIONIErOo BepumivHbl 1 u 8§,
PUBEACHHOTO Ha puc. 4 Tpada, paBHa:
a)3; 0)4;B)5;1)6.
8. Homyckaet nmu rpad, n300pakeHHbBIN Ha prC.4, TUIOCKYIO YKIIAIKY:
a) 1a; 0) HeT.
9. Yucno rpaneii rpada npuBeACHHOTO Ha pUC. 4 PaBHO:
a)8;0)9;8)10;r) 11.
10.5Bnsercs au rpad, n300pakeHHBIN Ha pUc. 4, ABYIOIbHBIM:
a) na; 0) HeT.
11.Xpomaruueckoe 4uciio AJisg MPUBEAECHHOTO Ha puc. 4 rpada paBHO:

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



Bapuant 2

1. I'pad, comepkamuii U OpPUEHTUPOBAHHBIE W HE OPUEHTUPOBAHHBIE pedpa,

HA3bIBACTCS:
a) iceaorpadom; 0) mynbTUTpadoM;
B) oprpadom; I') CMEIIaHHBIM TpadoMm.

2. Cpenu u300pa>keHHBIX HA pHUC. 1 rpadoB U30MOP(HBIMU SBISAIOTCS:

Gy G, Gy G4
Puc. 1
a) Gy u Gy, 0) G u Gs; B) G u Gy; r)G,u Gy,
3. Marpuma cmexxnoctu 11 rpada, n300paKeHHOTO Ha PUC. 2, UMEeT BU/I;
V2
v, Vs
Puc. 2
021 100 021 020
a) 221 ; 6) 000 ; B) 211 ; c)121.
110 111 110 101

4. W3ob6paxeHHbIi HAa pUC. 3 Tpad sIBIACTCA:

a) 3MJIePOBBIM U TAMUJIETOHOBBIM;

0) SIJIEPOBBIM, HO HE TAMUJIBTOHOBBIM;

v Puc. 3 B) FaMUJIBTOHOBBIM, HO HE 3UJIEPOBBIM;

F) HC SﬁﬂepOBBIM U HC I'aMHJIBTOHOBBIM.



5. B copeBHOBaHMM IO KpPYrOBOM CHCTEME C JBEHAJALUATHIO YYACTHUKAMH
IPOBEJIM BCE BCTPEUH. DTO O3HAYAET, YTO KAXKJas Mapa UTPOKOB BCTPEUAETCS
MeXIy co00M pOBHO 0O/1UH pa3. CKOIBKO BCTped ObLIO ChIrpaHo?

6. IIpocteiM 1uKIIOM B Tpade, n300pakeHHOM Ha puc. 4, SBISETCS:

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. JlivHa Kparyalliero MapupyTa, COEIMHSIONIEro BepmMHbl | u 8,

NpPUBEACHHOTO Ha puc. 4 rpada, paBHa:

a)3; 6)4;B)5;r)6.

*

Jlomyckaet nu rpad, n300paskeHHbIN Ha prc.4, TOCKYIO YKIAIKY:

a) 1a; 0) HeT.
9. Uwucino rpaneii rpada nmpuBeneHHOTo Ha puc. 4 paBHO:

a) 10;6) 11; B) 12; 1) 13.
10. SBnsiercst mu rpad, n300pakeHHBIN Ha pUC. 4, ABYIOIbHBIM:
a) 1a; 0) HeT.

11. Xpomarudeckoe 4HCIo sl MPUBEACHHOTO Ha pHC. 4 Tpada paBHO:
a)2;0)3;8)4;1)5.

1 2 7

10

Puc. 4



JIMCT BHECEHHUS U3MEHEHU M

JlononHeHWsT U U3MEeHeHus B pabodeil mporpamme aucuuIuimHbl Ha 2016/2017
y4eOHBIH TO/I;

B pabouyro nporpaMmMy AMCIUILTHHBI BHOCSITCS CIIETYFOIIHE U3MEHEHUS:

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 MEPEYEHb JUIIEH3MOHHOTO MPOTPAMMHOI0 00eCIICUeHUsI.

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

npoTokod Ne 9 ot «04» mas 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 W3MEHeHusl B pabodeil mporpamme auctuiuimHel Ha 2017/2018
y4eOHBIH TO/I;

B paGouyio nporpamMmy IUCIUILTUHBI BHOCSTCS CIEAYIONINE N3MEHEHHUS:

1. Crnucok nuteparypbl OOHOBJIEH Y4YeOHBIMH U y4eOHO-METOAMYECKUMHU
U3JIAaHUSIMU, SJIIEKTPOHHBIMU 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.

3aBenyronuii kadeapoit

Ono6peHo HayyYHO-METOJMUYECKUM COBETOM
NUM®U KT'TTY um. B.I1. Acradnena
«24» wmas 2017 r. IIporokos Ne 8

UHCTUTYT
MATEMATWKY,

IIpencenarens , SUIVKK 1

o MHOOPMATYKIA
\ég‘ C.B. boptHOBCKUI




JIMCT BHECEHHUS U3MEHEHU M

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

B pabouyro mporpamMmMy JOUCHMIUIMHBI BHOCATCS — CIIEAYIOIINE
U3MEHEHUS:

1. Coucox nureparypsl OOHOBIEH Yy4yeOHBIMH H  y4eOHO-
METOAMYECKUMH HM3IaHUAMH, SJIEKTPOHHBIMU 00Opa30BaTENbHBIMHU PECYpPCaMHU.
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 yrBepxkaeHuu IlonokeHus o ¢GoHIE OIEHOYHBIX CPENCTB JUIS
TEKyLIer0  KOHTPOJIS  YCIEBAEMOCTH, IPOMEXKYTOYHOH W  HMTOTOBOM
(rocynapCTBEHHOM UTOTOBOM) aTrTectaruu» 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

MOJITOTOBKHM ) MHCTUTYTa MaTeMaTUKH, (hu3 . ﬁ atuku KI'TTY um. B.IL
AcradneBa
23 masa 2018r. IIpoTokom Ne§
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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 wusmMeHeHO Ha3BaHUE BEIOMCTBEHHOMU

NPUHAICKHOCTH «MHUHHCTEPCTBO HayKd U Bbicuiero 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 PIIJ u ®OC u3meneHo Ha3zBanue kadeapsl pa3padoTynka
«Kadenpa maremarukm u MeTOOUKH OOydYeHHUS MaTeMaTHKE» Ha OCHOBAaHUU
pemenusi Yuenoro coera KITIY um. B.II. AcradreBa «O peopranuzaiuu
CTPYKTYPHBIX TToApazaeneHuii yausepcurera» ot 01.06.2018

PabGouas mporpamma miepecMOTpeHa © oOfoOpeHa Ha 3aceJaHuu Kadeapsl
MaTeMaTHK{ U METOIMKH 00yUeHUs] MaTeMaTHKe
npoTokost Ne 1 ot « 05 » centsaops 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
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JIMCT BHECEHUS U3MEHEHU M

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

B pa60t1y}o nporpaMmy IUCHUIITIMHBI BHOCATCS CICAYIOIINC N3MCHCHUA

1. Croucok JuTepaTypbl OOHOBJIEH Y4Ye€OHBIMU M Y4€OHO-METOJIUYECKUMU
W3JIaHUSMH, DJJICKTPOHHBIMA 00pa3oBaTebHBIMU  pecypcamu; OOHOBJIIECH
nepeueHb  COBPEMEHHBIX  MpOoQecCHOHANbHBIX  0a3  JaHHBIX W
UH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM.

Pabouas nporpaMmma nepecMoTpeHa u 0JJ00peHa Ha 3aceflaHuu Kadeapbl
MaTeMaTHKU U METOANKHA OOyYCHHSI MAaTEeMaTHKE

npoTokod Ne 7 oT «08» mas 2019 r.

3aBemyromuii kKadeapoi Q// 7/&4%'9 JL.B. llIkepuna
Ono6peno HMCC(H)

MHCTHTY.T
HUHCTUTYTA MaTEMATUKH, QU3UKU ¥ HHPOPMATHKU el o

MHOOPMATIKA

nporokon Ne 8, 16 mas 2019 .

[Ipencenarens \;5\ C.B. bopTHOBCKUi



4. Y4eOHbIe pecypcehl
4.1. Kapra aurepaTrypHoOro ooecnedeHust JUCUUIINHbBI
«/lonmoJTHUTE/IbHBIC [VIABbI IMCKPETHOM MAaTEeMATUKID)
Hampasnenue noarorosku 44.03.01 Ilemarornueckoe oOpazoBaHue,
HanpaBJIeHHOCTh (poduiib) 00pa3oBaTenbHOM MporpaMmMbl MaremaTika
(3aouHas popma oOyueHuUs)

e Mecto xpaHnenus/ Kou-Bo
. /;1 HaumenoBanue 3JIEKTPOHHBII aapec IK3EeMILIAPOB/
TOYeK J0CTyna
Oobs13aTes1bHAA IUTEPaTypa

1. Keiis M. A. [luckpeTHast MaTeMaTrka [ DIeKTpOHHBIH pecypc] : yueOHoe OBC KT'IIY um. B. I1. ActadneBa WNHauBunyanbHbINd
nocobue / M. A. KeiiB ; denep. roc. 0romKeT.00pa30Bar. yupexeHUE BhICIIL. HEOTpaHUYCHHBIN
obpaszosanus "KpacHosip. roc. nen. yH-T um. B. I1. Acradbena". - JOCTYT
Onextpon.aad. (3,0 M6). - Kpacuosipek : KI'TTY um. B. I1. Acradnena, 2016.
— Pexxum nocryna: http://elib.kspu.ru/document/22996

2. | Cymomuaros, C.B. luckpernas maremaruka : yueOnuk / C.B. Cynomuiaros, OBbC «YHuBepcurerckast NuauBuayanbHbIN
E.B. OBunnHnukoBa. - 4-¢ u3z. - Hosocubupck : HI'TY, 2012. - 278 c. - OMOIMOTEeKA OHJIAH» HEOTpaHUYCHHBIN
(Yae6nuku HI'TY). - ISBN 978-5-7782-1815-4 ; To xe [DneKTpOHHBIH JIOCTYTI
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=135675

3. Penpkun, H.IT. [luckpernas maremaruka : yueOunuk / H.I1. Penpkus. - OBC «YHuBepcurTeTckas NunuBuyansHbIi
Mocksa: ®uzmariut, 2009. - 263 c. - ISBN 978-5-9221-1093-8 ; To xe OuOIMOTEKA OHJIAMHY HEOrpaHWYEHHbIN
[DnexTpoHHBIH pecypc]. - JIOCTYII
URL: http://biblioclub.ru/index.php?page=book&id=75709

JlonoJIHUTeIbLHAS JTUTEPATYpPa

4. Pymkwmii, Anekceit Hukonmaesuu. Jluckpernas maremaruka [ Texcr] : coopuuk | Hayunas 6ubnuorexa KI'TIY um. 78
3aj1ad. Y. 1. PexyppeHTHbIE COOTHOLLIEHUS, METO/IbI CYMMHPOBAHMS, B.I1. ActadneBa
anmpokcumarust / A.H. Pynkuii. - Kpacnospck : PO KT'TTY, 2008. - 70 c.

5. | Pyukuii, Anekceit Hukonaesuu. Jluckpernas maremaruka [Tekct] : yueObHo - | Hayunas 6ubnuorexa KI'TIY num. 88
Meronuueckoe nmocooue. Y. 2. COOpHHK 3a7a4 1O TeOpHuH IpadoB, TECTOBBIC B.I1. Acradnena
3aJjaHus, KOHTpOJbHas pabora, Bompochl K dSk3ameHy / A.H. Pyukwii. -
Kpacnosipck : KI'TTY um. B. I1. Actadsera, 2006. - 100 c.
bepexnoit, B.B. JluckpetHas maremarnka: yaeOHoe mocodue (Kypc JICKITHi) OBC «YHuBepcurTeTckas NunuBuyansHbIi
: yaebnoe mocooue / B.B. bepexnoii, A.B. lllanomHankoB ; MUHHCTEPCTBO OMOIMOTEeKA OHJIAH» HEOTpaHUYEHHBIN

oOpa3zoBanus u Hayku PO, DdenepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE

JIOCTYII




oOpazoBarenbHOE YUpeKIeHre BhIcIero oopa3zoBanus «CeBepo-KaBkazckuit
denepanbHblil yHUBEpCUTETY. - CTaBpomnons : CKDY, 2016. - 199 c. : un. -
bubnuorp. B xH. ; To ke [DneKkTpoHHBIHA pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=466802
Y4yeOHO-MeTOAMYECKOE 0OeciedeH e J1JIs1 CAMOCTOATEIbHOI padoThl
7. OCHOBBI JHCKPETHON MareMaTWKW: MeToAuYeckue pekoMmeHmanuu s | Hayunas 6ubmmorexa KITIY um. 84
CTYIEHTOB, oOydJaromuxcsi 1o crenuanbHoctd 540200 "dwusuko- B.I1. Acradnena
MareMaTuieckoe oOpa3oBaHue" HaNpaBIeHUS TOATOTOBKUA OaKaaaBpOB
[Texct] : MeTonnueckue pekoMmennanuu / coct. A. H. Pymkwuii. - KpacHosipck
: KI'TTY um. B. I1. Acradnena, 2009. - 48 c.
8. Emenuuer B.A., MenbpaukoB O.U., Capanos B.U., TerimkeBud P.U. Jlekniun | Hayunas 6ubnuorexa KI'TIY um. 8
no Teopuu rpagos. — M.: Hayka, 1990. — 384 c. B.I1. Actadnea
0. Kaa3uk, FO.A. Maremarnueckuii cmoBaps / HO.A. Kaasuk. - Mocksa OBbC «YHuBepcuteTckas NunuBuyanbHbIH
:Ousmatiut, 2007. - 336 c. - ISBN 978-5-9221-0847-8 ; To xe OMOIMOTEKA OHIAMHY HEOTpPaHUYEHHBIN
[DneKTpOHHbIN pecypcl. - URL: JIOCTYII
http://biblioclub.ru/index.php?page=book&id=68438.
NudopmanuonHbie cipaBoYHbie CHCTEMbI U TPOdecCHOHAIbHBIE 0a3bl TAHHBIX
10. | Hayuynas 6ubauorexa KI'TIY um. B.I1. AcradbeBa http://library.kspu.ru/jirbis2/ JIOKaJIbHas CETh By3a
11. | MexBy30BcKas 3neKTpoHHas onbiaroreka (MOB) https://icdlib.nspu.ru/ WNHnuBuayanbHbINA
HEOrpaHWYEHHbIN
JIOCTYTI
12. | Elibrary.ru [OnexTpoHHBIH pecypc]|: MeKTpoHHas OMOIMOTEeYHAs CHCTeEMa http://elibrary.ru NHnuBuyanpHBINH
HEOrPaHUYEHHBIN
JOCTYI
13. | MexBy30BcKas 3NieKTpoHHass onbaroreka (MOB) https://icdlib.nspu.ru WNHnuBuayanbHbIN
HEOrpaHWYEHHbIN
JIOCTYTI
CornacoBaHo:
o
['naBHBIN OUOJIMOTEKAPD / /27~ | doprosa A.A.

(TOIKHOCTD CTPYKTYPHOTO ITOIPA3IEIECHUS) (moamuce) (®amumus 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/

Kapra marepuajbHO-TeXHUYECKOI 0a3bl IUCHUILINHBI
Hanpasnenue noarorosku 44.03.01 [legarornueckoe oOpa3zoBanue,

HaIpaBJIeHHOCTh (Mpoduiib) 0OpazoBaTeILHOM MTporpaMMbl Maremaruka

AynuTopus OobopynoBanue

JUISL IPOBENCHUS JICKIMOHHBIX 3aHATUN

r. Kpachosipck, [IpoexTop- 11T, UHTEpaKTUBHAS JOCKA - | ILIT, KOMIIBIOTEP
yia. [lepencona, 1.7, |— 1 wr., yueOHas gocka- 1 mt, yaeOHbIX MecT — 301IT.
ayn. 1-10 [10: Windows, Office Standart, Kaspersky Endpoint
Security.

JUTSI TIPOBEJICHUS TTPAKTUICCKHUX 3aHITHH (JTaO0paTOpHBIX PaboT)

r. Kpacnosipck, IIpoekrop- 11T, nHTEpakTUBHAS AOCKA - | T, KOMIIBIOTED
ya. [lepencona, 1.7, |— 1 wr., yueOHas gocka- 1T, yaeOHbIX MecT — 301IT.
ayg. 1-10 [10: Windows, Office Standart, Kaspersky Endpoint
Security.

JJIA CaMOCTOSITEIIbHOM pa6OTBI

r. Kpacnosipck, Komnsrorepsi-10mT, MapKepHast NOCKa- 1 mT.
yn. [lepencona, 1.7, | DnekrponHas Oubmnorexa JInmkuHa- 1 mT.
aym. 1-11. Yuebno- | I[1O: Windows, Office Standart, Kaspersky Endpoint
UcclenoBarenbekas | Security.
naboparopust «Teopus
U METOJMKa 00y4eHUs

MaTcMaTuKe»









