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Pabouas mporpamma aucruruinabl «lIpunokenus teopun rpadoB)» COCTaBICHA
JIOIleHTOM, K.M.H., M.A. KeiiB

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

npotokon Ne 9 ot «09» mas 2015 .

3aBemyromuii kKageapoi .' B.P. Maiiep

L

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

«27» mas 2015 r. IIpotokon Ne 9

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

UHCTATYT
MATEMATWKY,

SUINKKA U
MHOOPMATUKH




Pabouas mporpamma muctmmuinabl «IIpunoxenus teopuu rpadoB» 00CykKaeHA HA
3acemannu Kadeapsl anreOpbl, TEOMETPUHA U METOIUKH MX MIPENOIaBaHUS

npoTokod Ne 9 ot «04» masa 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




Pabouas mporpamma muctmmuinabl «IIpunoxenus teopuu rpadoB» 00CykKaeHA HA
3acenaHuu Kadeapbl anredpbl, FeOMETPUHM U METOJIMKHU UX MPENOJaBaHUS
npoTokod Ne 9 ot «17» masa 2017 r.

3aBenyronuii kadeapoi -' B.P. Maiiep
OnoOpeHo  Hay4HO-METOJUYECKHMM COBETOM CHEIHAIbHOCTH  (HAmpaBiIeHUs
MOJITOTOBKW) MHCTUTYTA MaTeMaTUKH, (GU3UKHA U WHPOPMATHKU

«26» mas 2017 r. ITpotokon Ne 9

[Ipencenarens HMCC(H) \%“ C.B. boprHOBCKHMi1

UHCTUTYT
MATEMATWKY,

SUNKA W
HHOOPMATUKA




Pabouas mporpamma muctmmuinabl «IIpunoxenus teopuu rpadoB» 00CykKaeHA HA
3acemannu Kadeapsl anreOpbl, TEOMETPUHA U METOIUKH MX MIPENOIaBaHUS

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

[Ipencenarens HMCC(H) \%“ C.B. bopTHOBCKHMi1

MHCTATYT
MATEMATHKY,

OUINKKA K
MHOOPMATUKA




Pabouas mporpamma muctmmuinabl «IIpunoxenus teopuu rpadoB» 00CykKaeHA HA
3acenannu Kadeapbl MAaTEMAaTUKN U METOAUKH OOyUEHUS MaTeMaTHKe

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)

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 nucuuminunsl «lIpunoxkenus teopuu rpadosy paspaboTaHa B
COOTBETCTBHUH CO CJIEAYIOIIUMU JOKYMEHTAMH:

- (QenepanbHOr0  rocygapcTBEHHOro 00pa3oBaTEIBHOTO  CTaHAApTa
BbICIIETO O00Opa3oBaHus Mo HampasieHuio 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 Tpya U colanbHoi 3aumTsl PO ot 18 okrabps 2013 1o
Ne544n;

— HOPMAaTUBHO-IIPABOBLIMU JIOKyMEHTaMH, pernaMeHTUPYOUUMU

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

Hucuunnuna «IIpunoxenus teopun rpadoB» BXOAUT B COCTAB IUCLHUIUIMH
no BbeIOOpYy BapuaruBHOW udactu b1.B.JIB.16 oOpa3oBarenbHOW MporpaMmsl 1O
HAaIPABJICHUIO MOJATOTOBKU 44.03.01 [Tegarornueckoe oOpa3oBaHue,
HanpapJIeHHOCTD (Mpoduib) 0Opa3oBaTeIbHON NMporpaMmbl MaremaTuka (3aouHast

dbopma oOyuenus), 10 cemectp (5 Kypc).

1.2. O6mas Tpy10eMKOCTb AU CIUTIIHHBI

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

KOHTPOJIA — 3a4CT.



1.3. lean u 3agaun AMCHUIINHBI

Heobxoaumocth u3ydeHus: nucuuiuinibl «llpunoxenuss teopun rpadoy,
00yJaronuMMuUCs TeJarorn4ecKor0 HAIPaBJICHHS MOJATOTOBKH, O0YCIOBICHA TEM,
4YTO B HAalle BpPEMsi, Mbl CTaJId CBUJETEISIMU OYypHOTO Pa3BUTHS JUCKPETHOM
MaTEMaTHUKH, KOTOpasi SBIIACTCS CETOAHS HE TOJBbKO (PYyHIaMEHTOM KHOCPHETHKH,
HO Y B&XXHBIM 3BEHOM MaTe€MaTH4YECKOTO 00pa30BaHMUS.

Leab ocBoeHUs] TUCHUIIMHBI — (GOPMHUPOBAHUE y OOYYAIONTUXCS OCHOB
OOILLEKYJIBTYPHBIX U MNPO(EeCCHOHANBHBIX KOMIETCHIIMI B XOA€ H3Yy4YEHUs
JACKPETHOW MaTEMATHUKH.

3amaum IUCHUIINHBI:

- (QopmupoBaHHe NPEAMETHBIX 3HAHWUM, YMEHUH M HaBBIKOB B 00JacTH
JHACKPETHOW MAaTEMATHKHU;

— BOBJICUCHHE OOYYArONIMXCA B KBa3UMPO(PECCHOHAIBHYIO NEATEIHLHOCTh B
XOJIe pelieHus 3a/a49 ¥ BBITIOJHEHUS 3aJaHUi C TPO()ECCHOHATEHBIM KOHTEKCTOM
10 TUCKPETHOW MATEMATHUKE;

- (QopmupoBaHHE OMBITA CAMOOPTAHU3ANMH W CaMOOOPa30BaHUS B XOEC

BBIIIOJTHEHMSI CAMOCTOSITEJIbHOM pa6OTBI 110 JUCHOUIIIINHC.

1.4. OcHOBHBIE pa3JeJibl COAepPKAHUSA
Paznen 1. KomObunaropuka: rpadsl B KOMOUHATOPHKE.
Paznen I1. Teopus rpadoB: NpHIIOKEHUS.

1.5. Ilnanupyembie pe3yabTaTbl 00y4eHUs

B pesynprare msydenust nucuuiuivHbl «lIpunoxenus teopun rpados» y
oOyyaromerocsi  JODKHBI ~ ObITh  C(OPMHUPOBAHBI ~ OCHOBBI  CJEIYIOIIMX
KOMIIETECHIINM:

- OK-3. CnocoOHOCTH  HCHOJB30BaTh  €CTECTBEHHOHAyYHbIE U
MaTeMaTU4eCKUE 3HaHUs JUIsl OPUEHTUPOBAHMS B COBPEMEHHOM MH()OPMALIMOHHOM
IPOCTPAHCTBE.

- OK-6. CnocoGHOCTh K CaMOOpTraHU3aIlKi U CaMOOOPa30BaAHHUIO.

— OIIK-1. T'oToBHOCTb CO3HABaTh COIMATBHYIO 3HAUMMOCTb CBOEH OymyIiein
npodeccun, o0nagath MOTHUBallMEd K OCYIIECTBICHHIO MPOodecCHOHaTIbHON
NEATEIbHOCTH.

- [IK-4. CnocoOGHOCTH HCIONB30BaTh BO3MOXKHOCTH 00pa30BaTEIHLHOM



cpembl Uil AOCTIDKEHUS JIMYHOCTHBIX, METANPEAMETHBIX W MPEAMETHBIX
pe3yabTaToB OO0y4deHUsT uU OOECMe4YeHHs KadecTBa Y4eOHO-BOCIMUTATEIHHOTO
mpoliecca CpeCTBaMU MPENOJaBAEMbIX YU€OHbBIX MPEIMETOB.

— [IK-6. ToTOoBHOCTH K B3aUMOJICUCTBHIO C YIACTHHUKAMU 00pa30BaTEIHLHOTO

nmponecca.

[Tnanupyembie pe3ynbTaThl 00yICHUS

3anaun ocBoeHust quctuiuinHbel | [lnanupyemsie pe3ynsrarsl o0ydenus no | Kop pesynsraros

JTUCHUIIIUHE (IECKPUIITOPHI) oOy4yeHus
(KOMIITETEHITNS )
DopMUpOBaHUE MPEIMETHBIX 3HaTh: MPEeIMET TUCIUILIIUHBL; POJIb, OK-3.
3HAaHUM, YMEHHUU U HABBIKOB B MECTO U 3HAYUMOCTh JUCIUILINHBI B [1K-4.
00J1aCTH TUCKPETHOU cucreMe PO MIBHBIX TIPEIMETHBIX I1K-6.
MaTeMaTHKU 3HAHMI; TEOPETUUECKUE OCHOBBI

pa3fenoB NUCHUTIINHBL.
YMeTh: pacrio3HaBaTb OCHOBHBIE
MOHSTHS TUCHUIUIMHBI, ONPEAEIATh UX
IIPU3HAKYU U CBOMCTBA; PELIATh TUIIOBBIE
3aJ]a4u U3 OCHOBHBIX Pa3/ieJioB
JUCHUITIINHBI.

Brnanerb: OCHOBHBIMU MOHSITUSIMH U
MerogaMu AUCHUIIIINHBI.

BosiieueHune CTyieHTOB B 3HaTh: MECTO, POJIb U 3HAYUMOCTh OIIK-1.
KBa3UITPO(ECCHOHAIBHYIO SIIEMEHTOB TEOPHUH IpaoB B [1K-4.
JIEATEIIbHOCTD B XOJI€ PEIICHUS MaTeMaTH4eCKOM 00pa30BaHUH [1K-6.
3a1a4 U BBIIIOJTHCHUA 3anaH1/1171 C IIKOJBbHUKOB, MECTOJUYCCKHUEC

npodecCuOHaTBHBIM KOHTEKCTOM | OCOOCHHOCTH O0YYEHUS ITKOJILHUKOB

M0 TUCKPETHOU MaTeMaThKe AIIEMEHTaM Teopuu rpadoB.

YMeTh: pemarsb 3a/1a4d U BBIOTHSTh
3a/1aHus ¢ MPOPECCUOHATBEHBIM
KOHTEKCTOM B 00J1aCTH JUCIUILIUHBL.
Bnaners: onbsiTtoM
KBa3UNpo(heCCUOHATLHON e TEIbHOCTH
B 00J1aCTH JUCIUILTUHBL.

DopMUpOBaHUE OIIbITA 3HaTh: OCHOBHBIE HCTOUHUKH OK-6
caMOOpraHu3aluy U caM000pa30BaHusl; TEXHOIOTHIO
camMo00pa30BaHMs B XO/I€ OpraHM3aly NPOJYKTUBHON
BBITTOJTHEHUSI CAMOCTOSITENIbHOM CaMOCTOSITEIIbHON yaeOHOM
paboThI 1O TUCIUITIIMHE JESTENIBHOCTH B XOZI€ OCBOCHMS

JUCITUTUIMHBI.

VYMeTh: caMOCTOSATEIEHO IJIaHUPOBATHL U
OpraHU30BBIBATh YUEOHYIO
ACATCIIBHOCTD B X0A€ OCBOCHU A
JIVICITATUTHHBL.

BJ'IaI[eTBI npueMamMu 1 MCTodaMn
CaMOOPTaHU3aIlMU B CaMO00Opa30BaHUs B
X04€ OCBOCHUA JUCIIUITIIMHBI.




1.6. KoHTpoOJIb pe3yJbTaTOB OCBOCHUS IMCHUIIJIMHBI

B xome w3y4eHHWS IUCHUIUIMHBI HCIOJIB3YIOTCS CIEAYIOUIUE METOIbI
KOHTPOJISI yCIIEBAEMOCTH OOYYAIOIIMXCS: YCTHBIM OIMPOC; COCTaBJICHHE OMOPHBIX
KOHCTICKTOB; BBITIOJITHEHWE KOHTPOJILHBIX U JIOMAITHUX PA0OT U TECTOBBIX 3aJIaHUN.
dopma UTOTOBOTO KOHTPOJIS — 3a4ET

OrneHOYHBIE CpEACTBAa PE3yJbTaTOB OCBOCHHUS JUCHHUIUIMHBI, KPUTEPHH
OIICHKHM BBHITIOJHEHHS 3aJaHUi TPEACTaBICHb B pasnene «DOHIbI OIEHOYHBIX

CpCacCTB AJId ITPOBCACHHA HpOMGX(YTOqHOﬁ arTecranum,.

1.7. Ilepeyenb 00pa3oBaTeJNbHBIX TEXHOJOIHMi, HMCIOJIb3yeMbIX INPH
OCBOCHHMH TUCIHUIIMHBI
B mnpouecce o00ydeHuss HCHONB3YHOTCS pa3HOOOpa3HblE OPraHU3aLMOHHbIE
GopMBl M MeTOABI, TAKH€ KakK: JIEKIMOHHbIE M NPAKTUYECKHE 3aHATUS;
caMOCTOsITeNIbHAss ~ paboTa; MOIYJIbHO-PEUTHMHIOBAas TEXHOJIOTHsl OOy4yeHus;
ANIEKTPOHHOE OOy4YeHue; WHAMBHUAyalbHasA, (PpOHTalbHAsA, TpymnmoBas (OpMbI

OpraHM3aIK y4eOHOM NeATEeNbHOCTH 00YYarOINXCsl, UX COYeTaHue U JIp.



2. Oprann3anuoOHHO-MeTOAUYeCKHE TOKYMEHThI
2.1. TexHosiorn4eckasi Kapra o0y4eHusl JUCUMUILJIMHE
«[Ipusoxenus reopuu rpagos»

HarnpasieHue noarotoBku 44.03.01 IMenaroruvyeckoe o6pa3oBanue (ypoBeHb OakagaBpuara),
HanpaBJIeHHOCTh (poduiib) 0oOpa3oBarenbHOI MporpaMmMsl MatemaTika

(3aounas popma oOyueHus)

Bcero AyIUTOPHBIX YaCOB Bueaynu-
DopMBI 1 METOIBI KOHTPOJIIS
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 rpadoB: npuiioxenns 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 BepruH rpada 13 3 1 0 2 10 Jomamraee 3amanue Ne 8
Bcero 104 24 12 0 12 80 3auér
@opma UTOTOBOTO KOHTPOIA o yueOHoMy Tuiany | 44. — KonTpoJn
Hroro | 108 (3 3.e.)




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

Ba3osbiii pa3gea Nel. KomOunaTopuka: rpagbl B KOMOMHATOpHKE
Tema 1.1. BBenenne B KOMOMHATOPUKY

CeneHus 0 LeNIX U3ydeHHs nucuuiuimHbl. [Ipeamer komOuHaropuku. Mctopus
CTaHOBJICHUS U pa3BUTHUA KomOuHaTtopuku. [IpaBuna xomOuHatopuku. OCHOBHBIC

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

[Tpunoxenus: Teopuu rpadoB K pelIeHnI0 KOMOMHATOPHBIX 3a1a4. [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 €€ MNPUIIOKCHHUSX.
Hctopudeckue CBeOEHUST O CTAaHOBIEHWHM W Pa3BUTUH Teopuu rpados
(KMaccuyeckue HWCTOpUyecKkue 3amadn Teopuu rpados). CTtporoe m HeECTporoe
onpeneneHue NoHsTHS Tpada. OCHOBHBIE TOHSATHUS Teopuu TrpadoB: BEPIITUHBI,
pebpa, ncesaorpad, mynsturpad, rpad, opueHTHpOBaHHBINA Tpad. CMEKHOCTh U
UHIUAEeHTHOCTh. CTeneHnp BepmuHbl Tpada. Teopema 0 CymMMe CTENeHEW 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 rpadge. MapupyTsl 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 HATrPYKEHHOM rpade.



CBeneHUs O TIEHHOCTH aJITOPUTMOB TIOMICKA MapIIpyToB B Trpadax.

JBynonsHeie  rpadpl.  Teopema Kénura o AByAOdBHBIX — rpadax.

Hctopuueckue ceeaenus o Kéuure.
Tema 2.3. lepeBbsi

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

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 mocrax. [oroBonomku o ¢urypax, 0OBOIUMBIX
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. [Tnanapasie rpadsl.
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 KapTbl YeThIpbMs Kpackamu. [umnoresa
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 pACIIMCAHUA.



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

CnoBo «iIeKkuus» HPOUCXOJUT OT JIaTUHCKOro «lection» - urtenue. B
MOHSITHE JIEKLMU BKJIAJBIBACTCA JIBA CMBICIIA: JICKIUS KaK BUJ Y4eOHBIX 3aHITHIA, B
XO0Jle KOTOPhIX B YCTHOHM (hopMe mpenojaBaTeieM U3JIaraercs MpeaMeT, U JICKIHs
KaKk crnocod momaud ydeOHOro Marepuajga IyTeM JIOTUYECKH CTPOHHOrO,
CHUCTEMAaTHYECKH IOCIIEI0BATEIBLHOTO U SICHOTO U3JI0KEHUS.

Kak npaBwio, 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 cooOIaeMas 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 COEPKAHNUE TUCLMIUINHBI.

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

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

KOHCIICKTUPOBAHHUC HX IIOMOIracT YCBOUTL MaArcpHall. Koncnekr sBisercs



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

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

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

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

PabGora Hajg KOHCIEKTOM JIEKIIMM HE 3aKaHUMBAaeTCsA cpa3y IMocie
JEKIIMOHHBIX 3aHsATHH. OHa OymeT 3aBEepIICHHON, €CIH CTYICHT IOBTOPHT
U3JIOKCHHBIH B KOHCIICKTE MaTepHall; BBIHECET HEMOHATHBIC TIOJIOXKCHUS B
COZICp)KAaHUM JIEKIIMA Ha TIOJS KOHCIEKTAa M YTOYHHT IO JAPYTUM HCTOYHHKAM;
JIOTIOJTHAT KOHCTIEKT JIEKI[MU TPOIMYIICHHBIMU (pazaMu, cIOBaMH, TMOIb3YsAChH
MaTepuaiaMd W3 CIHCIUAIBHON JIMTEPaTyphl; OPOPMHUT KOHCIICKT TEXHHUYECKH,
NpOM3BEsl TMOMYCPKUBAHMS, Hameyas IJIaBHbIC BOMPOCHL. PexomenmyeTcss 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
KOHTpIIpUMEphl 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
Ha3bIBaeTCsl HHPOPMAIIMOHHOW. BUbl nekinii MoryT OBITH pazHoOoOpa3HbIMU. MxX

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 ayAuTOpud, HampaBleHHblE 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 NMPO(PECCUOHATIBHON JESATENIBHOCTH.

Paznnune Mexay CEMUHApCKUMH U NPAKTUYECKUMH 3aHSATHUSMU COCTOUT B
TOM, YTO Ha MEPBBIX PACCMATPUBAIOTCS, KaK IPABUIIO, TEOPETUUECKUE BONPOCHI, A
Ha BTOPBIX YCBAaWMBAIOTCS 3HAHUS NPEUMYLIECTBEHHO IPHUKIAJHOTO Xapakrepa,
IpUOOPETAIOTCA MPAKTUYECKUE HABBIKM B 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
HOJFOTOBKHA K HUM CTYJI€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 MNPAKTHUYECKOE MPUMEHEHHE TEOPHUH U Ha METOAUKY
pEILIeHUs TUIIOBBIX 3a/1a4.

Ha npakTudyeckoMm 3aHSATUHU TJIABHOE - YSCHHUTH CBSI3b PEIUAEMBIX 3a7a4 C
TEOPETUYECKUMH MOJOKEHUsIMHU. [Ipyu peleHny NnpeiokeHHON 3aadyd HYXHO
CTPEMUTHCS HE TOJIBKO MOJTYYUTh IPABUIIbHBIA OTBET, HO U YCBOUTH OOIIMNA METO/
pelieHus NoJ0OHBIX 3aay.

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

OTCYTCTBUCM HOJIKHBIX YMCHHﬁ, CKOJIbKO HCBHHUMATCIBHOCTBIO K YACHCHHUIO



CMBICJIa YCJIOBHS 3a/1a4i WM YIPAKHEHHUS, a IOPOM U HENOHUMAaHUEM TOTO, B UEM
COCTOHT 3a/IaHHE.
[Ipu pemiennn 3aga4 pEKOMEHAYETCS CICIYOIIAN allTOPUTM JCUCTBUM:

1. «IIpaBUIBHO MOHATH YCIOBUE 33J]a4l — 3HAYUT HA MOJIOBHHY €€ PELIUTH.
BbIICHUTH UCXOJHBIE TaHHBIC JIJIS PEIICHMs 3a/lauu (4TO JaHO) U 4TO Tpedyercs
MOJIYYUTh B PE3YJIbTATE PELICHUSI.

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

3. O6muii mian (mocae10BaTeIbHOCTh) PEIICHHUS.

4. OdopmiieHre perieHus.

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,
YTO UH(POpPMAIHs, MTOJyYeHHAsl Ha JICKIIUHU, B TIPOIECCE CAMOCTOSTEIbHON pabOThI
Ha MPAKTUYECKOM 3aHATHUM OCMBICIMBAETCA M TepepadaThIBaeTCs, MPU MOMOIIU
IpenoAaBaTesiss aHAIM3UPYETCS OO0 MENbYallluX MOAPOOHOCTEH, MOCIe Yero

IIPOYHO YyCBAUBACTCA.

Pexomenganum AJ151 o0yuyarouierocsi mo pa3padorke ornopHoro

KOHCIIEKTA

Pammmonanenass u »sddexkruBHas mnepepaboTka ydeOHOro Marepuala
BBITMIOJHSIETCSI 32 CYET BBIWICHEHHUS B €r0 COJIEP)KAHWU CMBICIOBBIX EIMHHII,
CBEpThIBaHUS MX M IepeBoJa Ha OOpa3HbIl $3bIK B CHUMBOJMYECKOW WU
rpaduueckoii dopme. Cpeau pa3iUyHBIX BHUJIOB TpadUUECKOro MOJEIHPOBAHUS
yueOHOI NH(OpPMALIUHY, BBICTSIOT— 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 pa3AeNUTh STOT MaTepHUall 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 O00O03HAaYUTh B3aUMOCBS3b MEKIYy 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.
HecMoTps Ha 3T0, MOXKHO BBIIETUTH HECKOJIBKO OOLIMX PAallMOHAIBHBIX 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 MOJB30BATHCS €IIE€ y4eOHBIMU TMOCOOHSIMH, CIEHUATbHON HaydHO-
METOAUYECKOMN JTUTEPATYPOU.

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

a) CKBO3HOE (TeMa 3a TEMOIl) MOBTOPEHHE IOCIENI0BATEIbHBIX YacTel
JUCHMIUIMHBI, MMEIOLUX OJIM3KYH0 CMBICIOBYIO CBf3b; NOCIE KAXKIOW TEMbI —
BOCIIPOU3BEICHNE YyUeOHOro Marepuaia o mamsTH ¢ UCTIOIb30BAaHHEM 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 3allUCH) 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;

') 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/IEILHBIM 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, Korza 3Toro cienaTh He yaa€Tcs, Halo o0palarbes
32 TIOMOIIBI0 K TPETIOAaBaTeNII0 Ha KOHCYJbTAIIUU, KOTOpasi OOBIYHO MPOBOIUTCS

nepena HK3aMEHOM/3a4CTOM.



3. KoMnoHeHTbl MOHMTOPHHIA Y4eOHbIX JOCTHKEHHIT 00y4aromerocst

3.1. TexHosioruyeckasi KaApTa peiTHHIra TUCHUIIHHBI
«[MTPUJIOKEHUSA TEOPUU I'PADOB»

Hanmenosanue HaHpaBHeHI/Ie MOATOTOBKU U YPOBCHb 06pa3OBaHI/I51. KonnyecTBo 3aueTHBIX
JUCHUITIIUHBI Hanmenosanue nporpaMMmbl CAUHUIL
[Tpunoxenus teopun | 44.03.01 [lemaroruveckoe oOpa3zoBaHue 3
rpacdoB (ypoBeHb OakaliaBpuara), HalpaBIeHHOCTh
(mpoduie) 0OpazoBaTEIHLHON MPOTPAMMBI
Maremaruka (3a0uHasi popma oOydeHus)

CMesxHbIe TUCIHUIUIUHBI IO Y4eOHOMY IIJIaHy

[IpenmectBytomue:  ¢unocodusi, MaremMaruka, MaTeMaTHYECKHE  METOAbIl  00paboTKH
nH(OpMaIINH, TUCKPETHAsi MaTeMaTHKa U JIp.

[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 | KonTponsHas pabota 2 12 20
bI PEUTHHT-
KOHTPOJIb
Hroro 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 PEUTHHIOBBIX 0AJIJIOB M aKaJIeMHUYECKOM OIICHKHU:

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
(benepanpHOE rOCy1apCTBEHHOE 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
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)
] bopraosckuii C.B. \%

MATEMATHEM,
CH3NKA W
WHOOPMATUKA

W« WA

®OHJA ONEHOYHbBIX CPEI[CTB_
JUTSL TPOBEICHUS TEKYIIETO0 KOHTPOJISI M MPOMEKYTOYHOMN aTTeCTaIluu
00y4Jarouxcs Mo AUCIUTIIINHE

HPUJIOKEHUA TEOPUU T'PA®OB

Hanpagsnenue noarorosku: 44.03.01 Ilenarornueckoe o6pa3zoBaHue
HaNpaBIeHHOCTH (IpOoriIb) 00pa30BaTENBbHON MPOTPAMMBI:
Maremaruka
(3aounas hopma oOydeHUs)

KBanudukanus: 6akansasp

CocraButens: KeiiB M.A., nouent kadeapsr maremaruku 1 MOM



9KCIIEPTHOE 3AKJIIOYEHUE HA ®OH/I OHEHOYHbBIX CPEACTB
1JI51 MPOBEAECHNS TEKYIero KOHTPOJIS M MPOMeKYTOYHOH aTTecTAlNH
o0yuarommxcs no gucuuniaute «Ilpuioxennss reopnu rpagon»

[IpencraBnennbii  (OHJ  OLIEHOYHBIX  CPEACTB s TEKylled u
IPOMEXYTOUHOM arrectanud cooTBeTcTByeT TpeboBanusim PI'OC BO wu
npodeccuonanbHbiM cTanaapraMm «llemaror (mpodeccuonanbHast AesTENBLHOCTh B
chepe AOMIKOILHOTO, HAYaIbHOTO OOIIET0, OCHOBHOTO OOIIETO, CPETHETO OOIIEeTO
oOpa3oBaHus) (BOCHUTATENb, YYUTENh)», YTBEPKIECHHBIM IpUKazoM MUHTpyna
Poccun ot 18.10.2013 N 544n.

[Ipennaraembie popMbI U CpeACTBa aTTECTALIMU aJICKBAaTHBI LEJSIM U 3a/1auaM
peanu3alui OCHOBHOM NpodecCHOHaNbHOM 00pa30oBaTesIbHOM MPOrpaMMbl IO
HanpasieHuro — noarotoBkun  44.03.01 [Tenarornueckoe o0Opa3oBaHue,
HaIpaBJIeHHOCTh (Mpoduiib) 0OpazoBaTeILHOM ITporpaMMbl Maremaruka.

O1eHOYHBIE CPE/ICTBA U KPUTEPHUH OLICHWBAHUS MPEACTABICHBI B IMOJHOM
o0beMe. DOpMBbI OLIEHOYHBIX CPEACTB, BKIIOYEHHBIX B IPEICTaBICHHBIN (OHI,
OTBEYAIOT OCHOBHBIM  MPUHIUIIAM, YCTaHOBIEHHbIM B [lomoxkenun o
dbopmupoBanun  GoOHAA  OIEHOYHBIX CPEICTB Uil  TEKYIIEro  KOHTPOJIS
YCIEBAEMOCTH, MPOMEKYTOYHOM UM HUTOTOBOM (TOCYHapCTBEHHOM HTOTOBOIN)
arTecTallud  OOydaroluxcs 1O 00pa3oBaTeNbHBIM MpPOrpaMMaM  BBICIIETO
oOpazoBaHus — TmporpammaMm OakajaBpuara, MpOrpaMMaM CIELHAIUTETA,
nporpaMMaM MarucTparyphl, MporpaMmaM IOATOTOBKH Hay4YHO-TIEIarorHueCKuX
KaJpoB B acnupaHtype — B ¢eAepaJbHOM TOCYIapCTBEHHOM OHOIKETHOM
o0Opa3oBaTeIbHOM  yUpeXJeHHWW  Bbiciiero oOpasoBanusa  «KpacHosipckuii
rOCyJIlapCTBEHHBIN memarorndeckuii  yHuBepcuter uM. B.Il. Acrtadbesay,
YTBEPKJIEHHOTO IpHKa3zoM pekropa Ne 297 (m) ot 28.04.2018.

Pa3paboTanHblii 1 TpeacTaBIECHHBIN g 3KCHEepTU3bl (POHJ OIEHOYHBIX

CPEICTB PEKOMEHIYeTCS K HCIONb30BAHUIO B TMPOIECCE TMOATOTOBKU IO

yKa3aHHOU Mporpamme.

OkcnepT-padboToaaTelb,

nupexktop MAOY rumuasus Nel4 [lynsax H.B.




1. HazHayeHnue GpoHaa OLICHOYHBIX CPEICTB

1.1. Heasro coznanus ®OC nucuuminasl «IIpunoxxenust Teopuu rpadopy»
SIBIIIETCSI YCTAHOBJICHHE COOTBETCTBUS YUEOHBIX OCTHMIKEHUH 3aINTAaHUPOBAHHBIM
pesynpTaram  oOyueHuss ©  TpeOOBaHUSAM OCHOBHOM  MpOQeCcCUOHATHLHOU
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 MPOTPaAMMBI, OINpPENEICHHBIX B
BUJle Habopa OOLIEKYAbTYPHBIX U 0OOLENpoPecCHOHANbHBIX KOMIIETEHIIUN
BBIITYCKHUKOB,;

- obecreyeHne COOTBETCTBHUS PE3yAbTaTOB OOydeHHUs 3agadam Oymylen
npodeccuoHaNnbHOU JEATEILHOCTH Yepe3 COBEPUICHCTBOBAHUE TPAJUIMOHHBIX U
BHEJPCHNE WHHOBAIIMOHHBIX METONOB OOydeHHsI B 00pa30BaTENbHBIN MPOIECC
YHuBepcureTa.

1.3. ®OC pa3paboTan Ha OCHOBAaHMH HOPMATHUBHBIX JOKYMEHTOB:

- (enepanbHOTO  TOCYAapCTBEHHOTO  O0Opa30BaTEeNIbHOTO  CTaHJApTa
BBICIIIETO 00pa3oBaHus Mo HampasiaeHUo moarotoBku 44.03.01 Ilemarormyeckoe
o0pa3oBaHue (ypoBeHb OakanaBpuara), YTBEPKACHHBIM IPUKa30M
MunuctepctBoM oOpa3zoBanusi U Hayku Poccuiickoit ¢denepanuu ot 04 nexabps
2015 . N 1426;

—  TOJIOKEHUSI 0 POPMHUPOBAHUH (POH/IA OLIEHOUHBIX CPENICTB [Tl TEKYIIETO
KOHTPOJISI yCIIEBAEMOCTH, MTPOMEKYTOYHOM M UTOTOBOM aTTecTaluu 00y4arouuxcs
no 00pa3oBaTeIbHBIM IpOrpaMMaM BbICIIETO O00Opa3oBaHUS — IMporpammam
OakanaBpuara, mporpamMmaM CHEUUAJIUTETa, MpPOrpaMMaM  MarucTparyphl,

nporpaMmamM IOATOTOBKHM HAYYHO-IICAAOTHYCCKUX KaJApOB B aCIIMPAHTYpPE B



denepanbHOM TOCYIapCTBEHHOM OIOMKETHOM 00pa30BaTeIbHOM  YUPEKIACHUU

BBICILIETO  O0Opa30BaHUS

«KpacHospCKHMII TOCYIapCTBEHHBIM IEAArOru4eCKui

yauBepcuteT uM. B.Il. AcradreBa» u ero guimanax, yTBEpKJI€HHOTO MPUKA30M

pexropa Ne 297 (1) ot 28.04.2018..

2. IlepeyeHb KOMIETEHIIMIA C YKA3aHUEM ITANoOB UX (GOpPMHUPOBAHUS B

nmpomecce U3y4eHud TUCHUIIIINHBI

2.1. Ilepeyenb kKoMmeTeHUMii, (GopMHpyeMbIX B MpoOILECCe H3YyUYEHUs

TUCIHUIIINHEL:

- OK-3.

CnocoOHOCTH

HCIIOJb30BAaThH

CCTCCTBCHHOHAYYHBIC )41

MAaTeMaTU4CCKUC 3HAHUS OJIsI OPUCHTUPOBAHNA B COBPCMCHHOM HHClJOpMaHI/IOHHOM

IPOCTPAHCTBE.

—  OK-6. CnocoGHOCTh K CaMOOpraHU3aIli U CaMOOOPAa30BaAHHUIO.

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

npodeccun,

JACATCIBHOCTH.

oOnamarb MOTHMBALlMEW K OCYIIECTBICHUIO NPOPECCHOHATBHOM

- [IK-4. CnocoOGHOCTH HCHONB30BaTh BO3MOXKHOCTH 00pa30BaTEILHOM

cpenpbl

1 JOCTHXKCHHUA  JIMYHOCTHBIX,

MCTAlIpECAMETHBIX MW IMPCAMCTHBIX

PE3YJIIbTAaTOB o6yqu1/I}1 1 oOecreueHUss KadecTBa y‘lC6HO-BOCHI/ITaTeJIBHOI‘O

mpoliecca CpeCcTBaMH MPETNOaBAEMbIX YICOHBIX MPEIMETOB.

— TIK-6. ToTOBHOCTb K B3aUMOJIEUCTBHIO C YHACTHUKAMU 00pa30BaTEIbHOTO

npoiiecca.

2.2. Jranbl (pOPMHUPOBAHMS M OLIECHUBAHUSA KOMIIETEHIIMH

Komnerentus Hucuunnunel, | Otan popMupoBanust | THIl KOHTPOIS Onenoynoe cpeacTo/
IIPaKTUKH, KOMIIETCHIIUH K1MB&b1
y4acTBYIOLIHE B
dhopmupoBaHUHT
KOMIIETCHIINHI Homep |®opma
OK-3. Crioco6HOCTH |[Iegaroruka; OPHEHTHPOBOIHBIN TEKYIITHI 5.1.2 |OnopHsIif
UCIIOJIb30BaTh Conmonorus; KOHCIIEKT
€CTeCTBEHHOHAayuHbl | MeTonuka v >
KOTHUTHUBHBIHN TEeKYIINI 5.1.1 |domarminss
€ ¥ MaTeMaTuyecKue |00y4eHus u pabora
3HaHUS IS BOCIIUTaHHUS;
OpHEHTHpOBaHKs B |MareMarnuecka |[IPAKCHOJIOTHYECKUM |[IPOMEKYTOUHBII 5.2.2 |KoHTponbHas
COBPEMEHHOM s JIOTHKa,; pabora




UHQOpPMAIIMOHHOM | YueOHas 5.2.3 |IIpoekTHOE
MIPOCTPAHCTBE. MPAKTHKA; 3a/laHue
ITegarornveckas > "
pedeKkcuBHO- IIPOMEKYTOUHBIN 5.2.1 |3auér
MPAKTHKA U JIp. N
OIICHOYHBIH
OK-6. Ilenaroruka; OPUECHTUPOBOYHBIH TEKYIIUi 5.1.2 |OnopHsrit
CriocoOHOCTE K Conmonorus; KOHCIIEKT
camoopranuzaiuu u |Mertoauka > >
KOTHUTHUBHBIHN TEeKYIINI 5.1.1 |Jomarnss
caM000pazoBaHUI0 |00ydIeHHS U pabota
BOCIIUTAHUS;
Maremaruuecka |IIPAKCUOJIOTUYECKUHA | ITPOMEXKYTOUHBIN 5.2.2 |KonTpompHas
ST JIOTHKA; pabota
VYuebnas 5.2.3 |IIpoexTHOE
MIPAKTHKA; 3aJlaHue
[Tengarorudeckas | pedIeKCHBHO- IIPOMEKYTOUHBII 5.2.1 |3auér
MIPaKTHUKA U ApP. |OLIEHOYHBIN
OIIK-1. T'oroBHOCTS | [Iegaroruka; OPUEHTUPOBOYHBIN TEKYLIUI 5.1.2 |Onopusrit
CO3HaBaTh Commonorus; KOHCIIEKT
COIMATTLHYIO MeTtonuka > >
H y . A KOTHUTHBHBIN TEKYIIUN 5.1.1 |lomamusis
3HAYMMOCTh CBOCH |0OydYeHUS U pabora
Oymytei BOCITUTAHUS,
npogeccuw, MaremaTn4ecka |npakCHONIOIHYECKUH  |[TPOMEKYTOYHBIH 5.2.2 |KonTpompHas
o0manarhb sI IOTUKA,; pabora
MOTHBaLIMEH K YueOHas 5.2.3 |[IpoexTHOE
OCYIIIECTBIICHUIO MIPaKTHKA; 3amaHne
npodeccroHanbHol |Hlefaroruueckast | pedyexcHBHO- IIPOMEKYTOUHBIN 5.2.1 |3auér
JIESTSIILHOCTH. NPAKTHKA U JIP.  |QLEeHOYHBII
IIK-4. Criocobnocts |[lexaroruka; OpPUEHTUPOBOYHBII TeKyIIUN 5.1.2 |Onopnslit
UCTIOJIh30BAaTh Icuxomorus; KOHCIICKT
BOSMOXHOCTH Meronuka KOTHUTHBHBIH TEKYIHI 5.1.1 |JlomamHss
obpazoBarebHOW  |0OydeHHS U pabota
CPeIBI AJIs BOCIIUTAHUS; v v
MPAKCHOJIOTUYECKUN | TPOMEKYTOUHBII 5.2.2 |KoHTposbHas
JOCTIKEHHS Marematnuecka aGora
JUYIHOCTHBIX, s JIOTHKa; p
5.2.3 |lIpoektHOC
METanpeJMETHBIX U | YueOHas
3aJlaHue
MIPEeIMETHBIX MIPAKTHKA; D = 571 Baue
e(hIIeKCUBHO- MIPOMEKYTOYHBII 2. au€T
pE3yNbTaToB Ienaroruyeckas |P . P y
OIICHOYHBIH
o0OyueHUs 1 MPAaKTHKA U JIp.
oOecriedeHus
KadecTBa yueOHO-
BOCIIUTATEIHHOTO
nporecca
CpeacTBaMu
MIPETIOIaBaEMBIX
y4eOHBIX MPEIMETOB
IIK-6 T'oroBHOCTh K |Ilegaroruka; OpPUEHTUPOBOYHBII TEKyIIHUH 5.1.2 |Onopnslit
B3auMojeiicTBuIo ¢ |IIcmxomorus; KOHCITEKT
y4aCTHUKaMU Mertonuka
obpasoparenbHoro  |oGyueHus u KOTHUTHUBHBII TeKyIIHUH 5.1.1 |Hdomamnss
mporecca. BOCTIMTAHUS; paGora
MaremaTtnuecka
sI JIOTUKA,; _ _
VyebHas MPAKCHOJIOTUIECKUN | TPOMEKYTOTHBII 5.2.2 |KouTponbHas
IPAKTHKA; padora
Tearormyeckas 5.2.3 |IIpoekTHOE

3aJaHHC




NpaKTUKA U JIp.

pedekcuBHO-
OLICHOYHBIH

MIPOMEKYTOUHBIN

5.2.1 |3auér

3. ®oHA OLCHOYHBIX CPEACTB AJISA IPOMEKYTOYHOM aTTecTauuu

3.1. ®oHABI OIEHOYHBIX CPEJCTB IJIs MPOMEKYTOUHOM arTecTaliyd BKJIHOYAIOT:
BOIIPOCHI M TIPOCKTHBIE 3aJIaHUS K 3a4€Ty, KOHTPOJIbHBIE paOOTHI.

3.2. O1ueHOoYHbIE CPEACTBA
3.2.1. Ouenounoe cpeAcTBO 5.2.1. — BONPOCHI K 3a4ETY.

Bricokuii ypoBeHb [IponBuHyTHII ba3oBblii ypoBEHb
dopMmupyemblie c(hOpMUPOBAHHOCTH YPOBEHb c(hOpMUPOBAHHOCTH
KOMIIETCHITUH KOMIIETCHITUT c(hOpPMHPOBAHHOCTH KOMIIETCHIIUU
KOMITETEHITHT
(87 - 100 6amnoB) (73 - 86 6amoB) (60 - 72 GamnoB)*
OTJIIMYHO/3aU4TEHO XOPOIIIO/3a4TEHO YIOBJIETBOPUTEIHHO
/3a4TEHO
OOyuaromuiics: OOyuaromuiics: OOyyvaronuiics:
- IMEeT MHHOBAIIMOHHBIC | - BIaJIeeT - BIIaJIe€T OCHOBHBIMU
3HaHUs B chepe TIOHSATUSAMH B cepe | TOHATUSAMU B cepe
KOMITETEHITUH; KOMITETEHITNH; KOMITETEHITNH;
- 3HAaeT METO/IbI, - 3HAaeT METO/IbI, - 3HaeT OCHOBHEBIC
CHOCOOBI ¥ TIPUEMBI CHOCOOBI ¥l IPUEMBI | METOJIBI, CITOCOOBI U
JeSTeTbHOCTH, JeSITeTbHOCTH B IPUEMBI
HEOOXOTUMBIC IS cepe KOMIIETEHIINY; | IeATeIHbHOCTH B
pereHHsI - yMEEeT HaXOIUTh cdepe KOMIIETEHITHH;
WHHOBAIIMOHHBIX 337124 B | 9Q(PEKTUBHBIC - yMEeT HaXO/IUTh
cdepe KOMITeTEHITHH; pereHws 3a1a4 pEIIeHHsI OCHOBHBIX
- YMEeT HaXxOIUTh CpEIHETO YPOBHS 3a/1a4 6a30BOTO
HEIabJOHHBIC PEIICHUsT | CIOKHOCTH B chepe | YPOBHSI CIOKHOCTH B
OK-3, OK-6, 3aJ1a4 BRICOKOTO YPOBHSI | KOMITETCHIINU; cdepe KOMITETeHITHH
OIIK-1, [TK-4, TIK-6 CIIO)KHOCTH B cepe - IOHUMAET P HATTUYUH
KOMIICTCHITUH B Ba)XKHOCTb ITOKCKA 3aJJaHHBIX THITOBBIX
YCIIOBUSX 3P PEeKTUBHBIX YCIIOBUI;
HECTaHJIapTHOMN pelIeHnit 3a1a4 B - IOHUMAET
CUTYallUU; cepe KOMIIETEHIIUN | HEOOXOIUMOCTh

- MIOHUMAET BaYKHOCTh
ITOMCKA HEeMAOJOHHBIX U
3¢ (HEKTUBHBIX pelieHUu
3amad B cdepe
KOMIICTCHITUH B
YCIIOBUSAX
HECTaHJIapTHON
CUTYaIlUH JIJIS
YCIICITHOCTH B KH3HU U

Oymymiei npodeccum.

JUTSL YCTICITHOCTH B
KU3HU U Oymyien
npodeccumu.

MOMCKa peIIeHU I
OCHOBHBIX 33/1a4 B
chepe KoMITeTeHITNT
JUTSL CBOEH Oymytieit
npodeccuoHaTbHOM
JESITEIIbHOCTH.

*Menee 60 6aTOB — KOMIIETCHIINS HE CPOpMUpPOBaHA

3.2.2. OuieHO4YHOE CPEeACTBO 5.2.2 - MPOEKTHBIE 3aJaHMUSI.
Kputepun orieHMBaHUSI IO OLIECHOYHOMY CPEICTBY 5.2.2 — MPOEKTHOE 3aJaHUe




Kputepuu onenvnBanus KonunuectBo
0ay1oB (BKJIAJ B
pPEUTHHT)
O60CHOBAaHHOCTB 1IETTH U 33J1a4 MTPOEKTa 2
[TpaBHJIBHOCTB MPEACTABIEHHOTO MPEIMETHOTO COJIEPKAHUS 2
OnucaHue NpakTUYECKON peain3alii pe3ylIbTaToB IPOEKTa 2
OpUTrMHAIBHOCTD MPOEKTa 2
[Ipe3enTanus pe3ynbTaroB IPOEKTa 2
MaxkcuManbHbIN 62T 10

3.2.3. Onenounoe cpeactso 5.2.3.— KonrponsHas pabora.

Kputepun orieHMBaHUsI IO OLIEHOYHOMY CpeCcTBY 5.2.3. — KoHTpoasHas padoTa.

Kputepuu onenvnBanus Konuuectso
OaytoB (BKJIaJ B
pPEUTHHT)

BepHo 1 1ocTatogHO OTHO 000CHOBAHHBI PEUICHHS BCEX 3a7a4 6a30BOTO 5
YPOBHS CIIO)KHOCTH
BepHo 1 10cTaTo9HO TOTHO 000CHOBAHHBI PEHICHUS BCEX 3a7a4 6a30BOTO 5
U CPEJHET0 YPOBHS CIOKHOCTH
BepHo 1 10ocTaTo9HO OTHO 000CHOBAHHBI PEUICHHS BCEX 3a1a4 6a30BOTO, 5
CPEJTHETO U BBHICOKOTO YPOBHS CIOKHOCTH

MakcuManbHBIN Oa 15

4. ®oH/1 O1LIEHOYHBIX CPEICTB JJIsl TEKYILIEro KOHTPOJIS yCIIeBaeMOCTH
4.1. ®oHIBI OIIEHOYHBIX CPEJICTB BKITFOUAIOT: MPOBEPKY AoMarmHux padbot Nel-10.
4.1.1. Kpurepuu oLEHHBaHHS MO OLIEHOYHOMY cpeAcTBY S.1.1 - JlomamHsaAg

paboTa: MPAKTUKYM I10 PEIICHHIO 33124

Kpurepun oniennBanus Konnuectso
OatoB (BKJIa B
pENTHHT)

BepHo 1 1o0cTaTouHO NOJIHO 0O0CHOBAHHBI PELIEHU BCeX 3a7a4 6a30BOro 3
YPOBHS CIIO)KHOCTH
BepHo 1 1o0cTaTouHO NOJIHO 0O0CHOBAaHHBI PELIEHU BCEX 3a7a4 6a30BOro 1
Y CPEIHETO YPOBHS CIIO)KHOCTH
BepHo 1 10cTaTOuHO OJIHO 0OOCHOBAHHBI PELIEHUs BCEX 3a1a4 6a30BOro, 1
CPEHETO U BHICOKOTO YPOBHS CI0KHOCTHU

MaxkcuManbHbIi 6asin 5

4.1.2. Kpurepuu OLIEHUBaHUS 110 OLUEHOYHOMY CpeACTBY S5.1.2 - OnopHbli

KOHCIIEKT OCHOBHBIX NOHSTUM

Kputepuu onennBanus KonunuectBo
0ai1oB (BKJIAJ B
PEUTHHT)
ITonHOTa NpeACTaBICHHBIX TOHATUI 2

OpuUrnHaIbHOCTh MOCTPOEHUS CBSI3EH MEX]Ly ONpeeIsieMbIMU MOHATHUSIMU

Odopmienne paboTs

MaxkcumanbHbIl 6aiut

2
1
5




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
NOCJIEA0BATEIbHOCTH; 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 TOMCKA 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 «KomOunatopuka», «Teopus
rpa)oB» COCTaBUTh ONOPHBIM KOHCIEKT, B KOTOPOM HAIISAHO OyJET 3aKOJUPOBAHO
OCHOBHOE COfIepKaHHe yueOHOro MaTepuara.
Dopma npeocmasnenusi pe3yibmamos 8bINOAHEeHUsl 3a0aHUs: MAKET OIOPHOIO

KOHCIICKTA U €TI0 IIPC3CHTAaLM.

5.2. OneHo4HBIE CpeACTBA AJIsl POMEKYTOYHOH aTTeCTAllUN
5.2.1. TunoBbie BONPOCHI K 3a4€Ty MO JUCIUIIHHE

«IIpunoxenus reopum rpagos»

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

2. KomOunatopuble  koHurypauumu  06e3  MOBTOPEHHI:  TEPEeCTaHOBKH,
pasMmenienus, couetanus . [Ipumepsl.

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

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

5. I'padsl, oprpadsl, nceaorpadsl, mynsTurpadsl. OCHOBHBIE IeMEHTHI Tpada u
ero BHyTpeHHsIs cTpykrypa. [Ipumepst. ['padbl B mKOIBHOM Kypce MaTeMaTUKH.

6. Crenenu BepmuH rpadoB. Teopema O cymme cTelneHed BepIIMH TIpada.
[TomycTenenu BepmuH oprpada. Teopema 0 cymMMme MOJyCTENEHEH BEpPIIUH
oprpada. [Ipumepsr.

7. MarpuyHoe 3anaHue rpadoB. Marpuibl CMEKHOCTH U HMHIMIAEHTHOCTH.
[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. KommnonenTs! cBs3zHoctu rpada. Teopema 0 JOMOTHEHUN

rpada. CBsi3b uncna pédep, BEpIIMH U KOMIIOHEHT CBS3HOCTH.



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 dJiepoBa ukIia B rpade. [Ipumepsr.

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

16./IBynonsabie rpadnl. Teopema Kénnra. Criocod pacrmo3HaBaHus IBYAOJIbHOCTH
rpada. [Ipumepsr.

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

18.CnenactBue u3 dopmynsl Oinepa. HemmanapHocts rpadoB K3.3 u KS.
Kputepuii mnanaproctu rpaga.

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

20.Packpacka mianapubix rpadoB. ['umnoresza o ueTbipéx Kpackax. Teopema o natu

KpacKax.
5.2.2. IlpoexkTHbIe 3agaHuA M0 AucuuIinHe «[Ipunoxkenus: reopuu rpagosy»

basossblii pazaen 1. KomOnnaropuka

3ananue 1.1.

Pazpaboraiite 111 IIKOJBHUKOB KOMILUIEKC HCTOPUYECKUX SKCKYpPCOB O
CTAHOBJICHUM M Pa3BUTHM TAKWUX BAXHBIX Pa3/EiOB JAUCKPETHOW MAaTEMaTHUKU Kak
KOMOWHATOpWKa, Kpumnrorpadusi, TEOpUsS YHCEN, PEKypPPEHTHBIE COOTHOIICHUS,
CYMMBbI, Tpadsl u Jap.

lIpumepHuiti nran dKCKypca 8 UCmMopuro HayKu

— CBCACHM: O 3apPOKICHUN HAYKH,



pUMEPHI MPOOJIEMHBIX, CTAPUHHBIX 33J1ad, JABIIUX TOIYOK K Pa3BUTHIO
HaYKH;

XPOHOJIOTHSI OCHOBHBIX TIEPETIOMHBIX ATAIlOB Pa3BUTHUS HAYKH;
ouorpaduyeckue CBEIEHHUsS, OCBEUIAIONINE CYIbObl HAyYHBIX HACH W
CyIbOBI X TBOPIIOB;

CBEJICHUSI O COBPEMEHHBIX TCHJICHIIUSIX Pa3BUTHS HAYKU;
oubmuorpauyeckuil CIUCOK JIMTEPATyphl JUIA IKEJIAroUux Oolee
NOJJPOOHO TIO3HAKOMUTHCS C UCTOPUEH pa3BUTHSI HAYKH,

KPOCCBOP/I UM BUKTOPUHA 110 UCTOPUUYECKOMY SKCKYPCY.

Dopma npedcmasnenus pe3yibmamos eblnoIHeHus 3a0anus 1.1: npe3enTauus

HCTOPHUYCCKUX OKCKYPCOB.

3axanue 1.2.

Pa3zpaboraiitTe u co3maidTe MOMYISIPHBIM O3HAKOMUTEIbHO-0030pHBIN Web-

CalT O CIELUMAILHBIX YMCIIaX JJIS1 IIKOJIBHUKOB.

Ipumepnwiti nian Web-caiima
Urto Takoe unciio? Mctopudeckuii SKCKypC 0 BO3SHUKHOBEHUHU YHCEII.
Uucna dubonayun. buorpadpuueckue creaenus o Gubonayun. 3agada o
KpOoJIMKax. 3amMedareibHble CBoOiicTBa uyucen @Dubonauun. Ywucna
®ubonauuu u 3010toe ceuenue B [Ipupone, Hayke, UckyccTse.
['apMoHHUecKre yuciaa — UCTOPUS UX MOSBICHUS U OCHOBHBIE CBOWCTBA.
Kaprounslii pokyc. 3amada o yepBsike Ha pe3uHKe. My3bIka U 4uca.
Yucna CrupnuHra nepBoro M BTOPOro poja — CBEACHUS 00 HX
BO3HUKHOBEHUU U MTPUIIOKEHUSX.
Uucna bepHy/IM — HCTOPUA UX MOSBJIEHUSI 1 OCHOBHBIE CBOMCTBA.
@urypHble yucaa
Kombunaropssie 3amaun u yncia Karanana.
CoBepllIeHHbIE, IPYKECTBEHHBIE, CYACTIIMBBIC U JIP. YHCIIA.

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

Dopma npedcmasienus pe3yibmamos evinoinenus zadanus 1.2: Web-caiit u



ero Mpe3eHTaIusI.

3ananme 1.3.

Hamummre crarbto W JOOKIax Uil €XKErOJHOM HAyYHO-IPaKTUYECKOU
KOH(EPEHINH CTYJACHTOB U MOJIONBIX Y4YeHBIX «Momomexs 1 Hayka XXI Bekay Ha
OJIHY U3 CIIEAYIOIINX TEM:

— [lIKONBHUKAM O MOHSTUU PEKYPPEHTHOTO COOTHOIIEHUS
— PekyppenTHbIe cOOTHOILIEHUS B HUBHKE
— HeoagHopoHbIE peKyppPEHTHBIE COOTHOIIEHHS M METO/BI UX PELIEHUS.
— PexyppeHTHBIE COOTHOLIEHUS U TPOU3BOALINE (DYHKIIUU.
IIpumepnviu nian HayuHou cmamvu
1. Bsedenue. CBeneHus 00 aKkTyaJIbHOCTM TeMbl cTaThbu. YeMy MOCBAIIECHA
cratba? Kakoil Bompoc 3arparuBaercst B crarbe? OCHOBHASI 11€J1b CTaThb U T.I1.
2. Ocnosnasa  uyacmos. (OOOCHOBAaHHO  PACKPBIBAIOTCS  TEOPETUYECKUE U
MPaKTHYECKHE aCMeKThl MPoOIeMaTHKu cTarbu. [Ipumepsi.
3. 3aknoyenue. OCHOBHBIE BBIBO/BI, PE3YJIBTATHI, PEKOMEHIALNH U T.11.
4. Bubnuocpaghuyeckuii cnucox UCTOIb3yeMO INTEPATYPHI.
Dopma npedcmasnenus pe3ynbmamos 8vlnoaHeHus 3a0anus [.3: edyaTHbIi U

BHCKTpOHHBIﬁ 9K3CMILIAAP CTATbU, HO,Z[FOTOBJICHHI)Iﬁ JOKJIaJd C HpGBCHTaHHCﬁ.

3ananue 1.4.

CoznaiiTe HOMEp MOMYJISPHOIO JKypHaia JUIsl IIKOJBHUKOB, B paMKax
KOTOpOro OyayT ocBeHlarbCs BONpockl kpunrorpapuu. OCylecTBUTE €ro BbIITYCK
U TIPE3CHTALIUIO.

IIpumepnvie pybpuku xHcypraia
o W3 ucropun xogupoBaHus
— Cnoco6sl mugppoBanus B aHTu4yHble BpemeHa. lludp «ckuranay.
[Tonubuanckuit kBaapar. Kox Uesaps.
— B cpennue Beka. Hudpyromue Tabnuipl. Maruyeckuit KBaapar.
— B XIX — nauane XXsB. Hludparop Hxeddepcona. Jluneiika Cen-
Cupa. Hludp Bepuama.



o bykBennslie koab1. A30yka Mop3e

o TenerpadHbie 1 MOYTOBBIC KOIBI

o KomupoBaHnue B MalIMHHOMN TEXHUKE

o Paccrosinue u kon XeMMmuHra

o KomupoBaHue ¢ momMoIs10 MHOTOWICHOB

o Urpsl u pa3BrnedenHus u3 006JacTH KOJUPOBAHUS U IEKOJUPOBAHUS

o  Kogwl 1 TallHONUCH B XyI0’)KECTBEHHBIX (DMIIHBMAX U JTUTEPATYPE.

basoBblii pa3aen 2. JjeMeHThI Teopuu rpagos

3ananme 2.1.

CoszmaiiTe HOMEp MOMYNIAPHOTO >KypHaia JUJIsl IIKOJBHUKOB, B paMKax
KOTOpOTO OyIyT OCBEHIaThCs MOMYISIpHBIE 3amadu Teopuu rpados. OcyiiecTBuTe
€ro BBIMYCK U MPE3EHTAIHIO.

IIpumepnvie pybpuku sxHcypraia

o W3 uctopun BOSHUKHOBEHHUS TEOPUU TpadoB

o I'padsl momoraroT pemars 3a1a4u

o Ilpunoxenus reopuu rpados

o Kparko 06 0CHOBHBIX MOHATHUAX Teopuu rpadoB: rpad, 3JIEMEHTHI
rpada, BubI Tpada, CTeneHb BepInHbI rpada, MapuipyThl B rpade,
CBSI3HOCTb U JIp.

o Jlepess. CpolicTBa nepeBbeB. OcToBOE 1epeBO. JlepeBbs B
IPOrpaMMHUPOBaHUH.

o 3amaya 0 Tpex JoMax M Tpex Kojmoanax. MUKpocxemsl B
paanodneKTpoHuKe. Yiiaaka rpada. @opmyna Ditnepa.

o 3amaya o KEHUTCOEepPTrcKuX MocTax. OUryphbl HEMIPEPHIBHOTO PHCOBAHUSI.
[IpaBuna 00xona GUryp 0OJHUM POCUEPKOM.

o HWrpa V. 'amunsrona «kKpyrocBetHoe myTeniecTBie». 3aaada
KOMMUBOSTKEpa.

o JlabupunTel. O6X0AbI TAOUPUHTOB.

o Packpacka rpadoB. 3aiaun, cBI3aHHBIE C pacKkpackoil rpada. ['mnoresa

yeThlpex Kpacok. CBOMCTBA IIAXMAaTHOM TOCKH.



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

YIPABIICHHE.

3ananmue 2.2.

CocTaBbTe METOAMYECKYIO KOMMIKY «B TOMOIL YYUTENI0 MaTeMaTUKW» TI0
pyOpuKe «3aHMMaTeNbHbIC 3a/a49M 10 Teopuu rpadoy, «[padpl B oMuMIHUaIHBIX
3a/1auax» C peUICHUsIMH.

Dopma npeocmasnenuss pe3yibmamos GvlNoaHeHUs 3a0anus 2.2: anpboom —

MCTOANYCCKAs KOIMMJIKA «B IIOMOIIb YYUTCIIIO MATCMATUKN» U €€ IIPC3CHTAIMA.

3ananme 2.3.

B teopun rpadoB wuMeeTcs 1eNblii apceHad aJrOPUTMOB  IIOMCKa
ONTHUMAJIbHBIX MapLIPyTOB B rpade, ONpeleieHHs CBSI3HOCTH rpada, pacKpacku
rpada u Ipyrue.

[IpencraBneHre MareMaTMYeCcKUX OOBEKTOB B IPOrpaMMax IO3BOJISET
YMEHBIIUTh TPYyAO3aTparbl Ha «HU300peTeHue Benocurnena» U 3(PpPpexkTUBHO
NO3BOJISIET peLIaTh PsAJ NPAKTUYECKHUX 33]1a4 C TOMOILIBIO KOMIIBIOTEPA.

OcyuiecTBUTE MEPEBO] OCHOBHBIX aJTOPUTMOB TEOPUM IpadoB HA OAUH U3
A3BIKOB MpOrpaMMHpoBaHus. Hamuimure mporpaMMy Ha JHOOOM KOMIIBIOTEPHOM
A3BIKE JUIS:

1. ompenenenus cBA3HOCTH rpada;

2. HaxOoXJeHHUs MapuIpyToB B rpade (MoucK B IITyOMHY, MOUCK B IIUPHUHY);

3. BbLAENIEHUS diJIepoBa U raMUJIBTOHOBA IIUKJIA B rpade;

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

5. mpaBHJIbHOI pacKpacKu BepIuH rpada.

Dopma npedcmasienust pe3ynvmamos GblNoNHeHUs 3a0anus 2.3: Ipe3eHTalns

pa3pabOTaHHBIX KOMITBIOTEPHBIX TPOTPaMM C JEMOHCTpAIMed WX paldoThl Ha

KOHKPCTHBIX 3aJa4ax.

3ananmue 2.4.
Hanumure cratet0 W AOKIAm Uil €XKErOJHOW HAYYHO-IPAKTHYECKOU

KOH(EPEHIIMHU CTYAECHTOB U MOJIOJBIX Y4eHbIX «Momonaexs 1 Hayka XXI Beka» Ha



OJTHY U3 CJIEIYIOIINX TEM:
— DnemenTtsl Teopun rpados B LLHIKM
— I'pynnel u ux rpadst
— O ceTeBBIX 3a7a4ax
— I'padsl noMorarot pemars NpakTUYECKUE 3a0a49U
Ipumepnviu nian nayunou cmamou
1. Beeoenue. CBeneHusi 00 aKTyaJlbHOCTHM TE€Mbl CTaTbh. Yemy NOCBsIIEHA
crarbs? Kakoil Borpoc 3arparuBaercs B ctarbe? OCHOBHAS 11€1b CTaTbU U T.I1.
2. Ocnoenas  uacms. (OOOCHOBAaHHO  PACKPBIBAIOTCS  TEOPETHYECKHE U
IPAKTUYECKHUE aCIEKThl MpoOIeMaTHKu cTaTtbu. [Ipumepsi.
3. 3axntouenue. OCHOBHBIE BBIBOJIbI, PE3YJbTAThl, PEKOMEHIALUH U T.II.
4. Bubnuocpaghuyeckuii cnucox UCIOIb3yEMOI INTEPATYPHI.
Dopma npedcmasnenus pe3yrbmamos 6blnoaHeHus 3a0anus 2.4: edyaTHblil U

ANEKTPOHHBIN IK3EMILISIP CTAThU, MOATOTOBICHHBIN JOKJIA]T C PE3CHTALUEH.

5.2.3. TunoBble BAPUAHTHI KOHTPOJbHBIX PA0OT MO JUCHUILINHE
«IIpunoxenuss reopuu rpagos»
KonTposbHnas padora Ne 1

basossblii paznen 1. KomOnnaropuka

Bapuanr 1
1. Haiitu pelieHue PEKYPPEHTHOTO COOTHOILICHUS an0="7a,+1—6a,,
YIOBJIETBOPSIONIEE HAaYaIbHBIM YCIIOBUSM ay = 3, a; = 8.
20’ +3n* +n

n n
2. Haiitu cymmy Y k° MeTOm0OM NpHBENEHNS, €CTH ) k* = 6
k=1 k=1

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

YAOBIIETBOPSIOILEE HAYaAJIbHBIM yCIOBUAM 3 = 0, a; = 8.

n
2. Haiitu cymmy )k’ ¢ HOMOIIBIO PEKYPPEHTHBIX COOTHOIEHHUIA.
k=1



KonTpoJsbHas padora Ne 2

ba3zosslii pa3nen 2. Teopusi rpajdos

Bapuanr 1

1. Cesi3ubIii rpad, HE copep AU ITUKIOB, HA3BIBACTCS:
a) rcepaorpadom; 0) mynsTUrpadom;
B) JIECOM; T') IEPEBOM.

2. Cpenu nzobpaxeHHbIX Ha puc. 1 rpadoB u30MOpPGHBIMU SBISIOTCS:

& QO P

Puc. 1

Gy

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

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

Vs

Vi

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

4. N3oOpaxeHHbIN Ha puUC. 3 rpad ABISIETCA:

a) SIUJIEPOBBIM U TAMUIIBTOHOBBIM;
0) SIJIEPOBBIM, HO HE TAMUJIBTOHOBBIM;

Puc.3  B) raMUJIETOHOBBIM, HO HE SUJIEPOBBIM;



T') HE 3MJIEPOBBIM U HE TAMHJIBTOHOBBIM.

5. Nmeercs 100 roponoB, MeXIy HEKOTOPBIMM M3 HHUX IPOJOXKEHBI JOPOTH C
JIBYXCTOPOHHUM JIB)KEHUEM. WM3BECTHO, 4TO U3 JHOOOr0 Tropoia MOYKHO
MoMacTh B JIO0OW Ipyroil, mpuyeMm Mo eIWHCTBEHHOMY MapuipyTy. CKOJIBKO
HMMEETCS 10por?

6. IIpocTeiM myTeM B rpade, n300paxeHHOM 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 KpaTyaMilero MaplipyTa, COCAMHSAIOWEro BepwidHbl 1 u 8§,
NPUBEACHHOTO Ha puc. 4 rpada, paBHa:
a)3; 60)4;B)5;r)6.
8. Homyckaet iu rpad, n300paskeHHbIN Ha puc.4, IIOCKYIO YKIAAKY:
a) 1a; 0) HeT.
9. Yucno rpauneit rpada npruBeIeHHOTO Ha puc. 4 PaBHO:
a)8;0)9;8)10;r) 11.
10.5Bnsiercs mu rpad, n300paxeHHbI Ha pUC. 4, TBYIOIbHBIM:
a) 1a; 0) HeT.
11.Xpomarrueckoe Ynuciio AJ1sl MpUBEACHHOTO Ha puc. 4 rpada paBHO:

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

Bapuant 2
1. I'pad, comepkamyii U OPUEHTUPOBAHHBIE U HE OPUEHTUPOBAHHBbIE pPeOpa,

Ha3bIBACTCA:



a) riceaorpadom; 0) mynsTUTrpadom;
B) oprpadom; T') CMEIIaHHBIM Tpadom.

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

G, G, Gs Gy
Puc. 1

a) G, u Gy; 0) G u Gs; B) G, u Gy; r)Gou Gy,

3. Marpuua cmexxHoctu Juist rpada, n300pa’keHHOTO Ha pUC. 2, UMEET BU/L:

7]
Vs
Vi
Puc. 2
021 100 021 020
a) 221 ; 6) 000 ; B) 211 ; c) 121.
110 111 110 101

4. WMzoOpaxeHHbll Ha puc. 3 rpad gBisercs:

a) 3IJIEpPOBBIM U TAMUJIETOHOBBIM;

0) SiJIEPOBBIM, HO HE TAMUJIBTOHOBBIM;

Puc. 3 B) TaMUJIETOHOBBIM, HO HE SUJIEPOBBIM;
I') HE SHJIEPOBBIM U HE TaMUJIBTOHOBBIM.
5. B copeBHOBaHMM IO KpPYrOBOM CHCTEME C JBEHAJALUAThIO YYACTHUKAMH
IIPOBEJIA BCE BCTPEYH. DTO O3HAYAET, YTO KAXKJas Mapa UTPOKOB BCTPEUAETCS
MeXIy co00M pOBHO O/IUH pa3. CKOIBKO BCTped ObLIO ChITPaHo?

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. JlnmHAa KpaT4alIero MapuipyTa, COCOUHSIONIET0 BepmHMHBI 1 U §,
pUBEACHHOTO Ha puc. 4 rpada, paBHa:
a)3; 0)4;B)5;1)6.
8. Homyckaet nu rpad, n300pakeHHBIN Ha pHC.4, INIOCKYIO YKIAAKY:
a) 1a; 0) HeT.
9. UYwucino rpaneii rpada nmpuBeneHHOTo 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 4ncio 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 U3MEeHeHus B pabodeil mporpamme aucuuIuimHbl Ha 2016/2017
y4eOHBIH TO/I;

B pabouyro nporpaMmy AUCHUILIHHBI BHOCSTCS CIIETYIONIHE U3MCHEHHS:

1. Comcok nmTeparypbl OOHOBICH YYEOHBIMH M Y4EOHO-METOIUYECKUMHU
W3IaHUSMU, IEKTPOHHBIMUA 00pa30oBaTeIbHBIME pecypcamu. OOHOBIIEH MEPEYCHb
COBPEMEHHBIX MPO(EeCCHOHATBHBIX 0a3 TaHHBIX M MHPOPMAITMOHHBIX CHPABOYHBIX
CHCTEM.

2. OGHOBIIEH NEPEYEHb JUIIEH3UOHHOTO MPOTPAMMHOTO 00ECIIEUEHUSI.

Pabouas mporpamma nepecMoTpeHa U ogoOpeHa Ha 3acenanuu Kadeapsl areopsl,
TeOMETPHU U METOJMKH UX MPEIOIaBaHUsI

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

B paGouyio nporpamMmy IUCIUILTUHBI BHOCSTCS CIEAYIONINE N3MEHEHHUS:

1. Crucok nuteparypbl OOHOBIIEH Y4YeOHBIMM 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 HayYHO-METOJUUYECKUM 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 — CIIEAYIOIIHE
U3MEHEHUS:

1. Coucox nureparypsl OOHOBIEH Yy4yeOHBIMH H  y4eOHO-
METOAMYECKUMH HM3IaHUAMH, SJIEKTPOHHBIMU 00pa30BaTeNbHBIMU PECYpPCaMHU.
OOHOBJIEH TEpEeYeHb COBPEMEHHBIX NPOPECCHOHANBHBIX 0a3 JaHHBIX U
UH(GOPMAITMOHHBIX CITPABOYHBIX CUCTEM.

2. OGHOBIIEH NEPEYEHb JUIIEH3UOHHOTO MPOTPAMMHOIO 00ECIIEUEHUSI.

3. B (onz o11eHOUHBIX CpEACTB BHECEHBI U3MEHEHHUSI B COOTBETCTBUH C
npukazoM «O0 yrBepxkaeHuu IlonokeHus o ¢GoHIE OIEHOYHBIX CPENCTB JUIS
TEKyLIer0  KOHTPOJIS  YCIEBAEMOCTH, IPOMEXKYTOYHOH W  HMTOTOBOM
(rocynapCTBEHHOM UTOTOBOM) aTtTectarum» oT 28.04.2018 Ne297(1m)

Pabouass mporpamma nepecMOTpeHa U 000peHa Ha 3acelaHuu Kadeapbl

anreOpbl, TEOMETPUM U METOIUKHU MX 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§

MHCTATYT
MATEMATUEMN,
OUINKKA K
MHPOPMATUKUA

[o
5

%_ | / C.B. boptHOBCKUI

> 7
0, * 5§$

(e}

[Ipencenarens HMCC (H) \45“



JIMCT BHECEHUS U3MEHEHU M

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

B pabouyro nporpaMMmy AUCHUIUIMHBI BHOCSATCS CIICIYIONINE U3MEHECHUS:
1. Ha turynbHom sucte PIIJI m ®OC wusmMeHeHO 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 PIIJ u ®OC u3meneHo Ha3zBanue 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

PabGouas mporpamma miepecMOTpeHa © oOfoOpeHa Ha 3aceJaHuu Kadeapsl
MaTeMaTHK{ U METOIMKH 00yUeHUs] 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

WHCTATYT
MATEMATHEW,

UMK 1
MHOOPMATIKA




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, DJICKTPOHHBIMA 00pa3oBaTEeIbHBIMU  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

poTokod 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
«IIpunoxenus reopuu rpados»
Hampasnenue noaroroku 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. yupexxaeHue BICIII. HEOTpaHUYCHHBIN
obpaszosanus "KpacHosip. roc. nen. yH-T um. B. I1. Acradbena". - JOCTYTI
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 : yueonuk / 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 JTUTEPATYPa

4. Pymkwmii, Anekceit Hukonmaesuu. Jluckpernas maremaruka [ Texcr] : coopuuk | Hayunas 6ubnuorexa KI'TIY um. 78
3a1ad. 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 TeOpHH rpadoB, TECTOBLIE B.I1. Acradnena
3aJjaHus, KOHTpOJbHas pabora, Bompochl K dSk3ameHy / A.H. Pyukwii. -
Kpacnosipck : KI'TTY um. B. I1. Actadsera, 2006. - 100 c.
bepexnoii, B.B. Jluckpetnas maremarnka: yaeOHoe mocobue (Kypc JeKIuii) OBC «YHuBepcurTeTckas NunuBuyansHbIi
: yaebnoe mocooue / B.B. bepexnoii, A.B. lllanomHankoB ; MUHHCTEPCTBO OMOIMOTEeKA OHJIAH» HEOTpaHUYCHHBIN

oOpa3zoBanust u Hayku PO, DenepanbHOE TOCYTapCTBEHHOE aBTOHOMHOE

JIOCTYII




oOpazoBarenbHOE YUpeKIeHre BhIcIero oopa3zoBanus «CeBepo-KaBkazckuit
dbenepanbHblil 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 JWCKPETHON MareMaTWKH: MeETOoAWYecKkre pekoMmeHmaruu s | Hayunas oubnmorexa KI'TIY um. 84
CTYIEHTOB, oOydJaromuxcsi 1o crenuanbHoctd 540200 "dwusuko- B.I1. Acradnena
MareMmaTtuieckoe oOpa3oBaHuMe" HampaBlIeHUs TOATOTOBKH OakajlaBpoOB
[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.
NudopmanuoHHbie cipaBoYHbie CHCTeMbl U PO¢ecCHOHATBHBbIE 0a3bl JAHHBIX
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 OMOIHOTEeYHAas CHCTeEMa http://elibrary.ru NHnuBuyanpHBINH
HEOrPaHUYEHHBIN
JOCTYI
13. | MexBy30BcKas aNieKTpoHHas oubaroreka (MOB) https://icdlib.nspu.ru WNHnuBuayanbHbIN
HEOrpaHWYEHHbIN
JIOCTYTI
CornacoBaHo:
o
['naBHBIN OUOJIMOTEKAPD / /27~ | doprosa A.A.

(TOIHKHOCTD CTPYKTYPHOTO ITOIPA3IEICHUS) (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 marepuajibHO-TeXHHMYECKOMN 0a3bI AU CHUILIHHBI
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
UccleoBaTenbekas | Security.
naboparopust «Teopus
U METOJMKa 00y4eHUs

MaTcMaTuKe»









