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1. HIOACHUMTEJIBHASA 3AIINCKA

1.1. MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30oBaTeibHOH MPOrpaMmMbl
[Iporpamma nucuumiabl «MatemaThkay pa3padoTaHa B COOTBETCTBHH CO
CJIEIYIOIMMU JOKYMEHTAMU:

- (denepadbHBIM TOCYTapCTBEHHBIM 00pa30BaTEIbHBIM  CTAHIAPTOM
BBICIIIETO oOOpa3oBaHusi Mo HampaiieHuio noarotoBku 44.03.02 Ilcuxosmoro-
MeJarornieckoe  0Opa3oBaHWE, YTBEP)KICHHBIM TPHKa30M MHHHCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 14 nexadbps 2015 r. N 1457;

- DenepanbHbiM 3ak0HOM «O06 oOpazoBanuu B P®» ot 29.12.2012
Ne273-®3;

- npodeccuoHanbHbiM  cTaHaaptoMm «llemaror (mpodeccronanbHas
JIEATEIIBHOCTh B cepe JOMIKOILHOTO, Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOIIIEro,
cpenHero oOmero oOpa3oBaHusi) (BOCHUTATENb, YYWUTENb)», YTBEPKICHHBIM
npukazoM MUHHCTEPCTBA Tpyaa U colaibHON 3ammThl PO ot 18 oktabps 2013 1o
No544n;

- HOPMAaTUBHO-TIPABOBHIMU JIOKyMEHTaMH, peraMeHTHPYIOIUMA

oOpazoBarenbHblii poriecc B KI'TIY um. B.I1. Acradnena.

Hucrunnaa «MaTtemaTtnkay BXOAWT B COCTaB OO0SM3aTEIbHBIX THCIIUATIIINH
Monyiisi « TeopeTrueckne 0CHOBBI MPETIOAaBaHUs JUCITUTUIMH B HAUYaJIbHOM IIKOJIE)
BapUATHBHOW YacTH 0Opa30BaTEIbHON MPOTpaMMBbI IO HAMpaBJIECHUIO TOATOTOBKH
44.03.02 Tlcuxonoro-megarorudeckoe o0pa3zoBaHue, HaAMpPaBIEHHOCTh (TTPOduIIb)
oOpa3oBaTesibHOM  TporpamMmbl  [lcuxomoruss ©  megaroruka  Ha4aJIbHOTO

o0Opa3oBaHuAl.

1.2. O61mas TPy10eMKOCTh AUCHUTLTHHBI

OO0mas TpyI0€MKOCTh JUCHUILUIMHBI cocTaBisieT 13 3aueTHhIX eaunHull, 468
4yacoB, u3 HUX: 194 4. Ha ayauTOpHYIO padoTy; 166 4. Ha CaMOCTOATENIbHYIO paboTy
oOyuatomuxcs. JIMCIUInInHa, corlacHO y4yeOHOMY TUTaHy, peanu3yercs ¢ 1 mo 6

cemectp (ouHast opma 0OyUeHHUs).



1.3. Heapb 4 3212494 AU CHUTLTHHBI

Leap ocBoeHUsi AUCHMINVIMHBI — (OPMHpPOBAHHE OCHOB MaTeMaTH4eCKON
KOMITETEHIIMHM, KOTOpas  SIBISETCS  COCTapistomie  ans  (opMUpOBaHUs

OOIIEKYIBTYPHBIX U IPO(HECCUOHAIBHBIX KOMITETEHIIUH.
3agaum TUCHUIINHBI:

- ¢$OopMUpPOBAHUE CHUCTEMATU3HPOBAHHBIX MPEAMETHBIX 3HAHUN B 00JaCTH
«MaremaTukay;
- (opmupoBaHue TOTOBHOCTH OCYILIECTBIATH poQeCcCHOHANBHYIO

JeSITeIBbHOCTh B PEeIMETHOM obnactu «MaremaTrukay.
1.4. OcHOBHBIE pa3/esibl COAepKAHUS

Pasnen 1. DneMeHTHI anreOpbl, TCOPUU MHOKECTB M kKoMOnMHaTopuk (1 cemectp).
Paznen 2. OCHOBBI MaTeMaTH4eCKOM JIOTHKH (2 ceMecTp).

Pasnen 3. DnemenTsl Teopuu uncen (3 cemectp).

Paznen 4. UucnoBbIe CUCTEMBI: MHOXKECTBO HaTypaJIbHBIX uncen (4 cemecTp).
Pasnen 5. Pacmmpenre MHOXeCTBa HaTypalbHbIX uncen (5 cemectp).

Pasnen 6. 'eomerpudeckue GUTyphl B BEIMIUHBI (5 ceMecTp-JIeKIHH, 6 CeMecTp —

NPAKTHYCCKUE U HTOTOBBIA KOHTPOJIB).
1.5. Ilnanupyembie pe3yabTaTbl 00y4eHH s

B pesynbrare usydeHus AUCHUIUIMHBI «Maremaruka» y oOydarolierocs

JIOJIKHBI OBITH CHOPMUPOBAHBI OCHOBBI CJICAYIOIINX KOMIICTCHITHI:

[IK-7. CnocoOHOCTH  OpraHM30BbIBaTH HA  ypOKaXx COBMECTHYIO W
CaMOCTOSATEIIbHYIO YUeOHYIO ACSTEIBHOCTD, NEATEILHOCTD IKOJIBHUKOB MJIIAJIIIHX
KJIACCOB, HAIPaBJICHHYID Ha JOCTHXKEHUE IMelell U 3aJad peanu3yeMou

o0pa3oBaTeIbHON MTPOTPaAMMBI.

[IK-8. CnocobHOCTh TNPOBOAUTH JAMATHOCTUKY YPOBHS OCBOEHHUS JEThMU

COACPpKaHUA y‘IC6HLIX nporpamMm C TIIOMOIIBIO CTAHAAPTHBIX MIPEAMCETHBIX



BaﬂaHHﬁ, BHOCA (COBMCCTHO C MCTO,ZII/ICTaMI/I) H€06XOI[I/IMI>IC HN3MCHCHHUA B

IIOCTPOCHUC 06p330BaT€JIBHOﬁ JACATCIIBHOCTH.

[Inarupyembie pe3ysbTaThl 00yICHHUS

38,,2[3‘11/1 OCBOCHMUA

[Tnanupyemsble pe3yabTaThl 00yUeHHS 11O

Kon pesynbraTon

JUCLUILINHBI JUCLUIUINHE (JIECKPUIITOPHI) o0y4eHus
(KoMmITEeTEeHIIHS )
dopMmupoBaHue 3HaTh: BCE OCHOBHBIE ITOHATUS, IPABUJIA U ITK-7. CrniocoOHOCTB
CHCTEMATU3UPOBAHHBIX | AJITOPUTMBI B paMKaX IUCILUIUIMHEL, CYTh OpraHU30BbLIBATD Ha
IpEJMETHBIX 3HAHUI B | OCHOBHBIX METOJIOB U CIIOCOOOB PEIIEHUs Ypokax COBMCCTHYIO H
CaMOCTOSITEIIbHYIO

oOnacTtu TUIOBBIX MaTeMaTHUECKUX 3a/1ay.

M v Y4eOHYIO AEATeNbHOCTD,
«Maremaruka» :

, METb: IPUMEHSATh TEOPETUHECKUE SHAHUSA HA | 1ogrornrvo oy

HEOOXOAUMBIX JIs NPAKTUKE ¥ OOOCHOBBIBATEL BBIOOD NEHCTBUM B | 11kobHUKOB  MJIAIIINX

OCYLIECTBIICHHUS XO0JI€ PELICHHs] MaTeMaTHuYeCKUX 3aj1ay. KJIaCCOB, HAIPaBJICHHYIO
IpoQeCCHOHAILHON Biagers: npuemMamMu 1 METOLAMH PELICHUS Ha JOCTWXKEHHE IieNiel U
JEATECIbHOCTH THUITOBBIX MaTEMaTHYCCKHUX 3a1a4. 3anaq peannzyemMon

oOpa3oBareTbHON

IIPOrPaMMBI.
dopmupoBaHUe 3HaTh: TEOPETUUECKYIO OCHOBY 0a30BbIX [1K-8. CriocoOHOCTh
TOTOBHOCTHU MOHATUN IIKOJIBHOTO Kypca MaTeMaTHKH. MPOBOJHUTE JTUArHOCTHKY
OCYLIECTBIIATH YMeThb: TeopeTudeckr 000CHOBBIBATh YPOBHi OCBOCHUA

JNETbMU CoZepKaHUs
npo¢eCcCHOHABHYIO OCHOBHBIE ITOHATUSA IIKOJIBHOTO Kypca

NEeSITeNbHOCTE B
npeaMeTHoON o0nacTu
«MaremaTtuka»

MAaTCMaTuKHU.

BJ'IaI[eTBZ OIIBITOM ITPUMCHCHU A
MaTeMaTU4eCKUX 3HaHUU JJId PCIICHHUA
npodecCuoHaIbHBIX 3a/1a4.

y4eOHBIX MporpamMm ¢
MOMOIIBIO CTaHJAPTHBIX
MPEIMETHBIX  3aJaHHI,
BHOCA  (COBMECTHO €
METOJIMCTaMH)
Heo0XouMbIe
W3MCHEHUS B
MOCTPOECHHE
o0OpazoBaTebHOM

ACATCIIBHOCTH.

1.6. KoHTpoJIb pe3yJibTATOB OCBOCHUS TUCHMILTHUHBI

B X04€ M3YYCHHA AOUCHUILIMHBI HCIOJB3YIOTCA CICAYIOMHNE MCETOAbI

KOHTPOJISI YCIIEBAEMOCTH OOYYaIOIIMXCS: YCTHBIA OMPOC; COCTaBICHUE OMOPHBIX

KOHCIICKTOB. BbIIIOJIHCHHC JOMAaIITHHX pa60T Hn TCCTOBBIX BaﬂaHHﬁ, KOHTPOJIbHBIC

paboTel. DopMa UTOTOBOTO KOHTPOJIS — 3a4eT, SK3aMEH.

O1icHOUHBIE CpPEACTBAa PE3YJIbTAaTOB OCBOCHUS AUCUMIUIMHBI, KPUTEPUU

OLICHKHM BBIIIOJTHCHHUA BallaHI/Iﬁ MNpeaACTaBJICHbBI B Pas3aciic ((CDOH)IBI OLICHOYHBIX

CPEICTBY.




1.7. Ilepeyenbp 00pa30BaTeJbHBIX TEXHOJOTHil, MCIOJb3yeMbIX IpPH
OCBOEHMU JUCHUILIUHBI
B mnporiecce 00yueHHsI HUCHONB3YIOTCS Pa3HOOOpA3HbIE OpPraHU3alMOHHbBIC
dbopMbl M METOABI, TaKW€ Kak. JIEKIIMOHHbIE M MPaKTUYECKUE 3aHSTHS,
caMoCToATeNIbHasg paboTa; MOIYJIbHO-PEUTUHIOBAsI TEXHOJOTHUS  OOy4YEeHUS;
DIIEKTPOHHOE OOy4YeHHE, WHIWBUIyaJIbHAs, (POHTAbHAs, TpymnmoBas (HOpMbI

OpraHu3aIyy y4eOHOM MesTENbHOCTH 00YYarOIUXCsl, UX COUeTaHue U JIp.



2. OpraHu3anuOHHO-MeTOAUYECKHUE TOKYMEHTbI
2.1. TexHoJioTHYeCcKasA KapTa 00y4YeHus1 JUCHHUILINHE
«MATEMATHKA»
Hanpasienue noarorosku 44.03.02 Ilcuxomoro-memarorudeckoe odpa3oBaHue, HarpaBiIeHHOCTH (Mpoduib) oOpa3oBaTelIbHONW MPOrPaMMBbI
IIcuxoorus u neaaroruka HadyaibHOro oopasoBanust (ouHas hopma o0yUCHHUs)

AyIUTOpPHBIX 4acOB

. Bcero Bueayn. | ®opmbl KOHTPOIS
HaunmenoBanue Momyseii, pa3aesnoB U TeM BCEro | JeKuuii | sabop. | HpaKThu.
4acoB 9acoB
paboThl | 3aHATHH
Paznen 1. DieMeHTBI ajreGpbl, TEOPUH MHOKECTB U 108 36 18 0 18 36 Dx3ameH (36 u)
KOMOMHATOPUKH
Tema 1.1. [lonsiTue MmuoxxkectBa. Onepanuu Haj 24 12 6 0 6 12 TectupoBanue
MHOKecTBaMH. DPOopMysia BKIIOYCHUS U UCKITFOUCHHS.
Tema 1 2. DnemeHTHI anredpsl: anredpanyueckas onepanus, 26 14 8 0 6 12 TecTupoBanue
TOXXJECTBA, yPAaBHEHHSI U HEPABEHCTBA.
Tema 1 3. OcHOBHBIE KOMOMHATOPHBIE KOH(UTYPAIIHH. 22 10 4 0 6 12 TecTupoBanue
Mertozsl penieHnss KOMOMHATOPHBIX 3a/1a4.
Pa3gen I1. OcHoBblI MaTeMaTH4YeCKOM JIOTUKHU 36 34 16 0 18 2
Tema 2.1. AnreGpa BbICKa3bIBaHUH. 12 12 6 0 6 0 TectupoBanue
Tema 2.2. DneMeHTBI JIOTUKU IPEJUKATOB. 13 12 6 0 6 1 TectupoBanue
Tema 2.3. AKCHOMAaTn4ecKoe MOCTPOEHUE TEOPUH, 11 10 4 0 6 1 TectupoBanune
JIOTMYECKasi CTPYKTypa TEOpeM U CIOCOObI UX
JI0Ka3aTelIbCTBA.
Paznen I11. UncaoBble cucTeMbl: MHOKECTBO 72 36 18 0 18 36
HATYPaJIBHBIX YK Cel
Tema 3.1. AkcnoMaTUYeCKUH MOJIXO0J] K ONPEACTICHUIO 22 10 6 0 6 12 TectupoBanue
HaTypaJbHOTO YHCIa U ACHCTBUI HAJ HUMH.
Tema 3.2. TeopeTHKO-MHOXKECTBEHHBIH MOIX0 K 24 12 6 0 6 12 TectupoBanue
ONPEICIICHUIO HAaTYPaIbHOIO YKCIIa U ICUCTBUN HAJl HUMU.
Tema 3.3. HarypanbHOE 4nCIIO KaK Mepa BeTHYUHBI. 24 12 6 0 6 12 TectupoBanue

Br16op nelictBuii 1 X 000CHOBAaHKE MIPU PEILICHUN




TCKCTOBLIX 3a1a4 IKOJBHOI'O KypCa MaTCMAaTUKU.

Pazznen V. DineMeHTHI TEOPUH YHCeT 108 36 18 18 36 Jk3aMeH 36 4
Tema 4.1.Yt0 Takoe unciio? 3anuch HesbIX 24 12 6 6 12 TectupoBanue
HEOTPHIATEIbHBIX Yrcel. CUCTEMBI CUUCIICHUS.
Tema 4.2. JIemuMOCTb 1EIBIX HEOTPULIATEIBHBIX YHCEL. 24 12 6 6 12 TecTupoBanue
CBoOJiCTBa M IPU3HAKY JICIIUMOCTH LEIBIX YHCEL.
Tema 4.3. HOJI u HOK. IIpocThie 1 coOCTaBHBIC YHCIIA. 24 12 6 6 12 TectupoBanue
Paznen V. Paciuupenue MHOKeCTBA HATYPAJIBHBIX 54 34 16 18 20 Jk3aMeH 36 4
qyuceJs
Tema 5.1. O pacmimpeHr MHOKECTBA HATYpPaJIbHbIX 17 11 5 6 6 TecTupoBanue
gucen. [lonsarue qpobu. JleficTBus ¢ 0OBIKHOBEHHBIMH
IpoOsiMu. 3aia4u Ha YacTH.
Tema 5.2. [Tonsitue necatuyHoi apodu. JlecTBus ¢ 15 9 5 4 6 TectupoBanue
JECSITUIHBIME POOSIMHU.
Tema 5.3. [IponieHTHI 1 TPOTTOPIIAH. 33]]a9U HA MTPOLICHTHI 13 9 5 4 4 TectupoBanue
U TIPOTIOPIIUH.
Tema 5.4. IlonsiTre 6eCKOHEUHOM NECATUYHON 9 5 1 4 4 TectupoBanue
HNEePUONUYECKOM IpOOH.
Paznen VI. I'eomerpuyeckne purypsl U BeTHYHHBI 90 18 0 18 36 Jk3ameH 36 4
Tema 6.1. Uctopust BOBHUKHOBEHUS U pa3BUTHS 16 4 0 4 12 TectupoBanue
reoMeTpun. AKCHOMBI €BKJINI0BOM reomeTpuu. ['eomerpust
Jlo6aueBcKoro.
Tema 6.2. OcHOBHBIE reoMeTpHUecKre GUTYPBI Ha 14 6 0 6 8 TectupoBanue
IUIOCKOCTH, UX CBOMCTBA U MIPU3HAKH.
Tema 6.3. ['eomeTpruueckre BeTUYMHBI: ITTHHA OTPE3Ka, 12 4 0 4 8 TecTupoBanue
BEJIMYMHA yTJIa, TUIOIAAh (PUTYPHI.
Tema 6.4. 3aaun Ha MOCTPOCHHUE TEOMETPUIECKUX QUTYD 12 4 0 4 8 TectupoBanue
LUPKYJIEM U JTUHEHKOM.

Bceero | 468 194 86 108 166 108




dopmMa UTOTOBOTO KOHTPOJIS [0 YUEOHOMY TUIaHY

108u4. Ik3amen — 1,4,5,6 cemecTphl;

HUroro

468u. (13 3.e.)




2.2. ConepskaHue OCHOBHBIX Pa3/1eJiOB M TeM JIUCIUILIHHBI

ba3zoBbiii pazaesa Ne 1. DyieMeHTHI are6pbl, TEOPUM MHOKECTB U
KOMOMHATOPUKH
Tema 1.1. [lonsiTe MHOKecTBa. Onepanun HAJA MHOkecTBamu. DopmyJia
BKJIKOYEHUS M UCKJII0YCHHUSA
CBeneHuss 0 UENAX HW3YYEHHUS] AUCHUILIMHBL [IpeamMer JIuCHUIUIUHBL.
OnpeneneHue TMOHATUN: MHOXKECTBO, 3JJIEMEHT MHOXECTBA, MOJMHOMXKECTBO.
PaBenctBo MHOXecTB. KoHeuHble 1 OeCKOHEUHbIEe MHOXeCTBA. CriocoObl 3ajaHus
MHOXkecTB. Kpyrm Onnepa Kak waremarnudeckas wmonenb. Onepauun Haj
MHOXKECTBaMH: OOBEIMHEHHE, MepeceyeHne, Pa3HOCTh, JOIMOIHEHHUE, JIEKapTOBO
npousBegeHrue. PopMyna BKIIOUEHHS — HCKIoueHud. OmnpeneraeHue MOHATUSA
«OTHOLIEHUS Ha MHOXeCTBe». CBOKCTBA M BU/Ibl OTHOLIEHUW. Pemenue 3amay.
Tema 1.2. DiieMeHTBI ajire0pbl: ajredpandeckasi onepamnusi, TOKIAECTBA,
YPABHEHUsI M HEPABEHCTBA
CBeneHuss ¥W3  UCTOPUU  BO3HMKHOBEHUS U TPEAMETE  alreOphl.
AunreOpandeckasi ornepaius: OmnpelesieHHe, CBOMCTBa W BHUJBL. AJreOpanydeckue
BbIpakeHUsA. TOXIECTBO W TOXKIECTBEHHbIE MpeoOpazoBaHus. Jloka3arenbCTBO
TOXJ1€CTB. YNCIIOBBIE paBEHCTBA U HEpaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.
VYpaBHeHue ¢ omHou mnepeMmeHHoOW. Kopenb ypaBHeHmsa. UTo 3HAYUT pelmInTh
ypaBHeHue? HepaBeHCTBO ¢ OfHOM mepeMeHHOW. YUTo 3HAaYuT peluTh
HepaBeHCTBO?  [lokazarenbCcTBO — anreOpamveckux  HepaBeHCTB.  [loHsiTue
PAaBHOCWJIBHOCTH  ypaBHEHUH W  HepaBeHCTB. (OCHOBHBIE PaBHOCHJIbHBIC
npeoOpa3oBaHusi ypaBHEHWH W HepaBeHCTB. (O MeTole MaTeMaTH4YeCKOTO
MozaenupoBanus. I[lpumepsl ypaBHEHMIl M HEPaBEHCTB KaK MaTeMaTH4eCKHUX
MOZEJNIEN PA3IMYHBIX pEAbHBIX CUTyalunil. Pemienue 3amay.
Tema 1.3. OcHOBHbIe KOMOUHATOPHBbIE KOHGUTrypanuu. MeToabl penieHust
KOMOMHATOPHBIX 33124
DKCKypC B MCTOPUIO BOSHHUKHOBEHHUS M pa3BUTHS KoMOuHatopuku. [Ipemmer
koMOuHatopuku. OrnpeneneHne KoMOuHaTopHOW 3anaud. CrnocoObl HarIsAHOTO

IPECTaBICHUs PEIICHUs] KOMOMHATOPHBIX 3a7]ad4 METOJIOM Tepedopa: ¢ MOMOIIBIO



Tabnuy, c¢ nomouplo rpadoB. OCHOBHBIE NpaBHJIa KOMOMHATOPUKH: IPABUIIO
CyMMbl U mnpousBeAcHus. KomOuHaTtopHble KOHpUTypauuu u (HopMmynsl s
NoJICYEeTa YUCIIA Pa3MEIICHHUI, COYETaHUN U NEPECTAHOBOK (0€3 MOBTOPEHUU U C

MOBTOpPEHUSIMHU). Perienrie KoMOMHATOPHBIX 3a7ay.

Ba3zoBblii pazgen Ne 2. OcHOBBI MaTeMATHY€CKOI JTOTHKH
Tema 2.1. Anreopa BbICKa3bIBaHU
IIpenmer MaremaTudeckod JIOrMKHA. CBeNEHHsS W3 HUCTOPUM CTAHOBJICHUS H
pa3BUTHS ~ MaTeMaTU4YeCKOM  JIOTWKW.  Breicka3zbiBanud.  Onepauuu  Haj
BbICKa3bIBaHUAMU. [IpuMepsl BbICKa3blBaHWM. PenieHue 3aad Ha HaxXOXKICHUE
UCTUHHOCTHBIX 3HaueHWil BbicKazbiBaHWil. Ilonstne Qopmynsl  anreOpsl
BbICKa3bIBaHMUI. PaBHOCHIIbHBIE (OopMyIbl anreOpsl BbICKasbiBaHWid. (CBOMCTBa
OTHOLICHUS «PaBHOCWIBHOCTW». OCHOBHBIE PABHOCWIBHOCTH. PelieHne 3agad Ha
YCTAHOBJICHHE PAaBHOCUJIBHOCTH MEXAy (opMynaMu aiareOpbl BbICKA3bIBAHUIA.
Jlornueckoe craenctBue (Gopmyn: ompeneraeHue, npuMmepsl, cBoicTBa. [IpaBuiia
JIOTUYECKOTO BbIBOAA. [IpuMmeprl Ha IpUMEHEHHME MPaBUI BBIBOAA U JAPYIUX
CIOCOOOB YCTAaHOBJIEHHUS! JIOTUYECKOTO BbIBOAA. MeToa OT MpPOTHUBHOTO. AHaIU3
pacCyXICHUM.
Tema 2.2. DjieMeHTBI JIOTUKH MPETUKATOB
Onpenenenne npenukara. I[lpumepsl. Omnepauuu  Haa —PEIUKATAMMU.
KBantopbl. @opMysbl JOTMKH HPEAUKATOB. 3aMelIeHHE B (QopMylie, MpUMEpHL.
PaBHOCWIIbHBIE ~ (OpMYNBl  JIOTUKM  NPEIUMKAToB,  CBOWCTBA,  OCHOBHbBIE
PaBHOCHJIBHOCTH. 3alKCh MaTeMaTHUECKUX MPEAJIOKEHU B BUaE (POPMYIT JIOTUKH
IIpeauKaToB. JIornueckoe ClIeACTBUE U AHAJIN3 PACCYKIACHUMN.
Tema 2.3. AkcuoMaTH4yecKoe NOCTPOEHUE TEOPHUH, JIOTHYECKasi CTPYKTypa
TeopeM M CIOCO0bI MX J0KA3ATEJIbCTBA
Maremarnueckre NpeaioKEeHUs: ONPENETICHUE MMOHITHI, aKCHOMa, TEOPEMA.
Jlornueckasi ctpykrypa teopeM. HeoOxonumoe U 10CTaTOUHOE yClIOBUE. MeETObI
JI0Ka3aTeNIbCTBA TEOPEM: AaHAIIUTUYECKUM, CHHTETUYECKUN, METO OT IIPOTUBHOTO.
O06 wucyMCIIEHMM TpeIuKaroB H (OPMAJbHBIX AKCHUOMAaTHYECKUX TEOpHUsX.

HemnpotuBopeunBocTh (popManbHOM aKCHOMATHYECKOW TEOPUH, TTOJTHOTA.



Ba3oBblii pazaea Ne 3. UucsioBble CHCTEMbI: MHOKECTBO HATYPAJILHBIX YHCEJ
Tema 3.1. AkcuoMaTH4YeCKHil MOAX0] K ONpeaeIeHUI0 HATYPAJIbHOI0 YUCJIA U
AeCTBUUA HAJ HUMH

CBeneHrs O TOHSTUU «YUCIOBas cucrteMa». KcTopusi BO3HUKHOBEHUSA
MOHATUS  HATypaJbHOrO 4YHuCIAa. AKCHOMATHYECKOE IIOCTPOCHHE  TEOPHU
HaTypaibHBIX yucena. OTHOIICHUE «HEMOCPEICTBEHHO CJIeIOBaThy». AKCHOMBI JIXK.
[Tnano. Onpenenenue HaTypaapHOro uncia. ClokeHHe HaTypaJIbHbIX YHCEN U €r0
CBOWCTBA. YMHOXXE€HHE HATYPaJbHBIX YHMCENl U €r0 CBOMCTBA. YNOPAIOYEHHOCTH
MHOKE€CTBAa HATYpPAJIbHBIX 4YHUCEN. BblYMTaHWE W JEJICHUE HATypaJbHBIX YHCEI.
Merton MmaremMarnueckor HHAYKIMU. Penienue 3aaay.

Tema 3.2. TeopeTHK0O-MHOKeCTBEHHbIH MOIX0/] K ONpe/Ie/IeHHI0 HATYPAJbLHOI0
YycJa M JeicTBUH HaJ HUMH

TeopeTUKO-MHOXKECTBEHHBIM  CMBICI  HATypajJbHOTO 4YHUCIA, HYId U
OTHOIIIEHUS «MEHbIIE». MHOXECTBO LEJIBIX HEOTPUIIATEIBHBIX YHUCEN U CBOMCTBA
apu(pMETUYECKUX Olepaluii Ha MHOXKECTBE IIEIbIX HEOTPUIIATENbHBIX YHCEIL.
HarypanbHOe 4YmMCIO Kak KOJIMYECTBEHHAs XapaKTEPUCTHKAa MHOXecTBa. (Cuer.
TeopeTuko - MHOKECTBEHHBIN CMBICI apu(METUUECKUX ONEpaIiii ¥ KX CBOMCTB.

Tema 3.3. HatypaibHoe 4ic/I0 Kak Mepa BeJJHYMHbI. Bb10op aelicTBuii u nx

000CHOBaHMeE NP PelIeHUH TEKCTOBBIX 327124 HIKOJbHOI0 Kypca MAaTeMATUKHU

HarypanbHoe unciio kak Mepa BenuuuHbl. [loHATHE CKaNSpHOW BEIMYUHBI U
ee u3MepeHue (YMCICHHOE 3HAUCeHHWE BeNWYWHbI). EIUHMUIBI  BETWYUH.
OpHopoaHble U Pa3HOPOJHBIE BEIWYMHBI. BenmnuuHbl, W3ydyaemble B HayaJbHOMU
mkose. [lonarue «3amaga». Bunel 3agad. CTpykTypa TeKCTOBOM 3amaun. Bwidop
NEeUCTBUN U X 000CHOBAHUE MIPH PEIICHUHN TEKCTOBBIX 3a]1au.

Bba3oBblii pazaea Ne 4. DjieMeHTbI TEOPUH YHCeJ
Tema 4.1. Uto Takoe 4uc10? 3anuCh LeJbIX HEOTPUIATEIBLHBIX YHCEJI.
CucreMbl CYUCTCHUS.

CBeneHuss U3 UCTOPUM BO3HUKHOBEHHUS W PA3BUTHUSL TOHSTHUS «UUCIION.

CBeneHust 0 MPOUCXOXKICHUU JIECATUYHON CUCTEMBI CUMCIICHUSI U JAPYTUX CUCTEM

CUHUCJICHHUA. HOSI/IHI/IOHHI)IC u HCIIO3HMIIMOHHBIC CHUCTCMBbI CUHHUCJICHHA.



Apudmernueckue NEeUCTBHS B pa3IMUHBIX cUcTeMax cuuciieHus. IlepeBox uucen
U3 OJHOW CHCTEMBl B JPYTYI0. AJTOPUTMBI apuPMETUUECKUX JEHCTBUU HaJ
YUCIIAMU B JIECITUYHOM CUCTEME cuuciieHus. Perenue 3amay.
Tema 4.2. JlerumMocTh LeJbIX HEOTPUIIATEIbHBIX UK ces. CBoiicTBa U
NMPU3HAKH JeJTUMOCTH HEJIbIX YHCeJl.

OO0 OTHOIIEHUU JETUMOCTH HA MHOXECTBE L[ETbIX HEOTPUIIATEIIbHBIX YHCEIL.
CBolicTBa U MpPU3HAKU JIETUMOCTH LEbIX yucen. Jlenenue ¢ octatkoM. Pemenue
3a/1ad4.

Tema 4.3. HOJl u HOK. IIpocTblie u cocTaBHbIE YHCJIA.

HO/1l u HOK. Anroputm EBkinia. BzauMHO TpOCThIE€ YKCIa U UX CBOKCTBA.
[Ipocteie u coctaBHble uyuciaa. (OCHOBHOE CBOWCTBO TMPOCTHIX YMCEIN.
beckoHeyHOCT, MHOXKECTBa MpOCThIX uucen (teopema EBknmma). Kputepuii
npocToThl uucna. Pemero Oparocdena. OcHOBHas TeopeMa apuMETUKH U

CIICACTBUA U3 HEC. Pemenue 3aaad.

basosbliii pa3gesn Ne 5. Paciunpenne MHOKECTBA HATYPAJIbHBIX YHCEJ
Tema 5.1. O pacmiupeHur MHOXKeCTBA HATYPaJIbHBIX ynces. [lonsaTHe 1podu.
3amaum Ha yacTu.

CBeneHMsT O pacIIMPEHUM MHOXKECTBA HaTypajdbHbIX uyucen. [lonsTue
MOJIOKUTEILHOTO  PAIlMOHATBLHOTO 4YHCIa ¢ OOBIKHOBEHHOW ApoOu. Buasl
OOBIKHOBEHHBIX Jpo0eil M uX TreoMeTpudeckas wuHTepnperanus. OCHOBHOE
CBOMCTBO J1poOu PaBeHCTBO M cpaBHeHUE JpoOeit. 3amaun Ha yactu. JlehcTBus ¢
npobsimu. CMetannblie yncna. Onepanuu HaJl CMEIIaHHbIMU YnciiaMu. [Ipumepst.

Tema 5.2. IlonsiTue necaTUYHOM IpoOu. JlelicTBUA C 1eCATUYHBIMU APOOSIMHU

[MousaTne KOHEYHOM NecATUYHOM apoOu. CBOWCTBA KOHEUHBIX JI€CATUYHBIX
npobeii. CpaBHeHue JecATUYHBIX aApoOei. OxpymieHue uucen. JlecsTUuHbIe
npUOIMKEHUsT OOBIKHOBEHHBIX Jpo0eil. Apudmerndyeckue omnepanvu Hajl
KOHEYHBIMM  JICCATUYHBIMU JIpoOSIMM W WX cBoicTBa. [IpencramieHue
OOBIKHOBEHHOU JpoOU B BUIC KOHEYHOU AecaTudHOoM. [IpumMepsi.

Tema 5.3. IIpouenTsl 1 nponopuun. 3a1a4M HA MPOLEHTHI U MPONOPUMHU

[TonsiTue nporneHTa. 3aAa4u Ha HAXOXKAEHUE MPOLIEHTAa OT YKciia. 3aadu Ha



HAaXOXKJIEHHE YHWCla MO €ro MpOLEeHTaM. 3ajJauyd Ha HaXOXIEHUE MPOLIEHTHOTO
otHomeHus. [loHsTHe 0 mpsAMON U OOpPaTHOM TPOMOPIIMOHAIILHON 3aBUCUMOCTHU
Mexay BemmunHamu. [loHstue npomopiun. OCHOBHOE CBOMCTBO TMPOIOPIIUU.
3ajaun Ha MPOTNOPIMOHATIBHOE JiejieHue. Perienue 3aay.
Tema 5.4. IlonsiTue OeCKOHEUHOI 1eCATUYHON MEPUOTUIECKOI TPOOH.

[TousiTue OECKOHEUHOM JECSITUIHOU MEePUOINYECKOM poowu.
[IpeoOpazoBaHre OOBIKHOBEHHOM JApoOM B  OECKOHEUHYIO  JICCATUYHYIO
nepuonnyeckyro Apodb u oOparHo. [loHsATHE HppalMOHAIBHOTO YHCIA.
JleficTBUTENbHBIE 4YHCIAa W WX TeoMeTpuyeckas uHrtepnperamnus. CBolcTea

MHO>KECTBA JIEHCTBUTENBHBIX uncel. [Ipumepsl.
ba3sosslii pa3gea Ne 6. I'eomerpudeckue GpUrypsbl 1 BeJTHYMHBI

Tema 6.1. Bo3HUKHOBeHMeE U PA3BUTHS T€OMETPHH.
CBeneHnssT W3 WCTOPUM BO3HUKHOBEHUS W pa3BuTus reomerpun. O

reoMeTpun JIoOa4eBCKOro U aKCHOMAaTHKE €BKIIUIOBOM T€OMETPUHU.

Tema 6.2. OcHOBHBIE reoMeTpuIecKkue (PUTypPbl HA MJIOCKOCTH, UX CBOICTBA H
npusHaku. [Toctpoenue reomerpuyecKkux GUryp Ha IJIOCKOCTH.

O nmnoustue «reomerpuueckas ¢urypa». Touka, mnpsimMasi, IIOCKOCTb.
B3anmHoe pacnonoxkeHne TOpsAMBIX  HA  IIOCKOCTH. llapamnenbHble U
NEPIICHINKYJISIPHBIE TPAMBIE WX CBOMCTBA M MPHU3HAKU. Yroil. Buuabl ymios.
buccekrpuca yrma. CeaeHuss 0 IPONOPLMOHAIBHOM JIEJIEHUU OTpe3Ka (Teopema
daeca).

IloHATHE  BBIIYKJIOrO  MHOIOYIOJIbHHMKA. Buabl  MHOIOyroJIbHUKOB:
TPEyToJIbHUK, TapajuieorpaMm, poMO, MPSMOYTOJIBHUK, KBapaT, TPANeIHsl.

Oxkpy»xHoCTb U Kpyr. OnpeneneHue, Ayra OKpyKHOCTH, BIIUCAHHBIE U

HCHTPAJIBHBIC YITIbI, CCKYHIUC U KACATCIIbHBIC K OKPYKHOCTH, UX CBOMCTBA.

Tema 6.3. 'eomeTpuyecKkue BeJJHYUHBI: JVINHA 0TPe3Ka, BeJIUYMHA YIUIa,
I101AAb (pUrypbl

JlnuHa oTpeska u ee usmepenue. Bennunna yma u ee uaMmepenue. [lonstue



wiomwaan Gurypsl u ee uzmepenue. llnomaas MHOTOYrOIbHUKA U €€ U3MEpPEHUE.

PaBHOBeIMKHE U PaBHOCOCTABJICHHBIC (1)I/II‘ypI>I. I[J'II/IH& OKPYXHOCTH U IINIOIIAJb

KpyTa.

Tema 6.4. 3agaun Ha MOCTPOeHME reoMeTPUYECKUX GUTYP HUPKYJIeM U
JINHEHKOM.
ITocTpoeHne MTMHENKOU, IUPKYJIEM, UPKYJIEM U JUHEUKOM, 3TAIIbl PELICHHUS

3a/1a4 Ha ITIOCTPOCHUC. 9HCM€HT3PHBI€ 3a/1a4M Ha ITIOCTPOCHUC.



2.3. MeTonnueckune peKOMEHAAIMU M0 OCBOCHUIO JUCHMILIUHBI
PexoMenaanum 11t 00y4aromerocs mo padbore Ha JeKIusIX

COBO «IEKIUs TMPOUCXOIUT OT JIaTHHCKOTO «lectiony» - urenne. B monsitue
JEKIUU BKJIA/BIBAETCS JIBa CMBICIA: JIEKIMS KaK BUJ y4E€OHBIX 3aHSATUH, B XOJ€
KOTOPBIX B YCTHOH (popMme mpernojaBaTesieM H3JaracTcsl MPeAMET, U JCKIUS Kak
cnocod mojaynM  ydyeOHOro  Marepuajga MyTeM JIOTUYECKH  CTPOMHOTO,
CUCTEMAaTUYECKH MOCIIEI0BATEIbHOTO U SICHOTO U3JI0KEHMSL.

Kak mpaBuio, neKuus ConepKUT Kakoi-mmbo oobeM HaydHOU HMH(OpMaluy,
UMEET ONPEICIICHHYI0 CTPYKTYpY (BBOAHYIO 4YacTb, OCHOBHOE COJEpXKaHHeE,
0000IlIEHNS, TMPOMEXYTOUYHbIE W HWTOTOBBIE BBIBOABI M JAp.), OTPaxKaer
COOTBETCTBYIOLIYIO HJEI0, JIOTUKY PACKPBITHS CYIIHOCTH paccMaTpHBaEMBbIX
apneHuil. Ilo cBoeMy XapakTepy W 3HAUMMOCTM CcoOOOIIaeMas Ha JIEKIHUH
uHbopMaIsi MOXET OBITh OTHECEHa K OCHOBHOMY MarepHaly © K
JIOTIOJIHUTEIbHBIM CBEICHUSM.

[Tocemenne cTyieHTaMu JEKIUOHHBIX 3aHITHHA — JIEJI0 KpailHe He0OX0oauMoe,
MOCKOJIbKY JIGKIMM JAOT OOIIyl0 OpPHEHTHPOBKY B TEME€ M PaCKpbIBAIOT
cofiepKaHUe TUCLUIIIUHBI.

B xoze nexkuuu mosie3HO BHUMATEIBHO CIEAUTH 32 PACCYKICHUIMH JIEKTOPA,
BBITIOJHSISL TIPEJyIaraeMble UM MBICIIMTENBHBIE ONEpali U CTapasich AaTh OTBETHI
Ha [OCTABJICHHbIE BONPOCHI, KAaK TOBOPSAT, CIyLIaTh aKTUBHO, BECTH BHYTPEHHUM
MBICJIEHHBI Juajor ¢ JjekrtopoMm. Ilpu 3Tom cremyer BbIpalOarhiBaTh y ceOs
KPUTHUYECKOE OTHOILIEHUE K CYIIECTBYIOUIMM HAay4YHBIM MOJIOXKEHHSIM, MbITAThCS
CaMOCTOSITENIbHO BHUKATh B CYIIHOCTh M3y4aeMOTO U CTPEMHUTHCS OOHApYKHBAaTh
MMEIOIINECS] HECOOTBETCTBUSI MEXKIY TEM, UTO HAOJIIONAETCs HA MPAKTUKE, U TEM,
YTO 00 9TOM TOBOPUT TEOPHSI.

Jlexiusi sSIBASICTCS. UCXOAHBIM OTArioM B OBJAJICHUW HAyYHBIMH 3HAHUSMHU.
UTtoObl MaKCHMaJIbHO WCIOJIB30BaTh €€ B Y4eOHOM TIpoIecce, HEOOXOAMMO
HAy4YUTbCS 3alMChIBaTh (KOHCIEKTUPOBaTh) JeKIuU. Kparkue 3amucu JeKIHi,
KOHCIIEKTUPOBaHWE WX IIOMOTaeT YCBOMTh MaTepuai. KOHCIEKT sBisercs

IMOJIC3HBIM TOI'ld, KOT1a 3allMCaHO CaMOC CYHICCTBCHHOC, OCHOBHOC.



3anucu Mo XoAay JEKIHMH JOJIKHBI ObITh B LIEJIOM JOCTAaTOYHO MOJHBIMH I10
COJIEPKaHUIO, YIOOHBIMU JIJIsl TIOCJIEAYIOIEH paOOThl U HIKOHOMHBIMH 110 TEXHHKE
BBITIOJTHEHUSI.

[lonHoTa cojepkaHus 3HAHUW O3HAYaeT HaAJU4YMe B HUX OCHOBHOTO
TEOPETHUYECKOI0 Marepuasa U OOIIMX CBEACHUI MO pa3bscHAEMOMY Borpocy. Bee
CYIIIECTBCHHBIC MOMEHTHI JICKIIUU JODKHBI OBITh 3allMCaHbl C MaKCHUMaJIbHOU
TOYHOCTBIO U MOJIHOTOM.

Jns yckopeHus TMpollecca KOHCIIEKTUPOBAHUS PEKOMEHAYETCS, HUCXOAs M3
CBOMX HHIMBHUIYaJbHBIX 0COOCHHOCTEH, BHIOpATh CUCTEMY BBITIOJIHEHHUS 3amucei
Ha JICKIUSX, UCIONb3Yysd YIOOHBIE ISl ce0sl yCIOBHBIE 0003HAYEHHS OTIEIbHBIX
TEPMHUHOB, HanOoJiee pPACIPOCTPAHEHHBIX CJIOB W TOHATHHA, TaK Ha3bIBAEMYIO,
COOCTBEHHYIO «MapKOrpauio» - CHUCTEMY CIEIHAIbHBIX YCIOBHBIX 3HAYKOB,
CHUMBOJIOB, COKpAILICHUH CJIOB.

Pabota Ha/i KOHCIIEKTOM JIEKIIMU HE 3aKaHYMBAETCS Cpa3y MOCIE JEKIIMOHHBIX
3ansaTHil. OHa OyneT 3aBEpIICHHOM, €CJIM CTYIEHT MOBTOPUT H3JIOKEHHBIM B
KOHCTICKTE MaTepHaJl; BEIHECET HETIOHITHBIC MTOJIOKCHUS B COICPKAHUU JICKIIUN Ha
MOJII KOHCTIEKTa M YTOYHUT MO JPYTUM HUCTOYHHKAM; JAOMOIHUT KOHCIEKT JICKIIUU
MPOIYIICHHBIMEA (DpazamMu, CIOBaMH, IMONB3YSICh MaTepHalaMH W3 CIICIHAIbHON
JUTEPATyphl; OGOPMHUT KOHCIIEKT TEXHWUYECKH, TPOU3BEAS TMOTYEPKUBAHUSA,
HaMeyvas TJIaBHbIe BOMPOCHL. PexoMenyeTcs uist 6omee 3GpheKTuBHOM mpopadboTKu
JIEKIIMOHHOTO Marepuaia JONOJHUTEIBHO BBECTU COOPHUK (C108APb) NOHAMULL,
BBIZICNISISI B HEM JUIsl KaXJOTO HOBOTO TOHSTHSI €ro OIpe/esieHue, CBOMCTBA,
MPU3HAKH, BUIBI, TPUMEPHI WM KOHTPIPHUMEPHI U T.I. UMEHHO Takasi cepbe3Has,
KponoTiuBasi padoTa ¢ JEKUMOHHBIM MarepuajioM MO3BOJUT ITyOOKO OBIAJETh
3HAHUSIMH.

TpaguimonHass By30BCKas JICKIMS, Ha KOTOPOW TIPEMOAHOCHTCS U
oOBbsiCHsieTC TOoTOBasi wuHbOpMaIus, MojjexKamas 3allOMUHAHHUIO, OOBIYHO
Ha3bIBaeTCs MHPOPMAITMOHHOW. Buapl jJekuuii MOTyT OBITh pasHOOOpa3HbIMU. KX
BBIOOp 3aBUCHUT OT CHEUM(PUKH TMPENoJaBaeMod Y4yeOHOW JUCUUIUIMHBI U

KOHKPETHOW TE€MBI JICKIIUU.



PexomeHnaanmnu 1Jis1 00y4auierocs no padore Ha NPaKTUYECKUX 3AaHATHAX

llpakxmuyeckue 3anamus - 3TO 3aHIATHUS, MPOBOAUMBIE IO PYKOBOICTBOM
mpernojaBaTesii B y4eOHOW aylIWTOpWM, HANpaBiICHHBIE Ha YNIyOJIeHUE U
3aKperIeHHE HAYYHO-TEOPETUUECKUX 3HAHUHU, TPUOOPETEHHBIX Ha JIEKIMIX UJIH C
MOMOIIBI0  YUeOHWKOB, HAa (OPMHUPOBAHHUE yYMEHUN W HABBIKOB B MPUMEHEHUU
3HAHUW W OBJIAJICHUE OMNPEACICHHBIMU METOJAAMHU CAMOCTOSITENIbHOM pPaboThl U
HaBbIKaMH MPOPECCUOHATILHON JIeITeTbHOCTH.

Paznmuune Mexny CEeMHUHApCKMMHM WM MPAKTUYECKUMHU 3aHSATUSIMUA COCTOUT B
TOM, 4YTO Ha IMEPBBIX PACCMaTPUBAIOTCS, KaK IIPABUIIO, TEOPETUUECKUE BOIIPOCHI, a
Ha BTOPBIX YCBAMBAIOTCS 3HAHWS IPEUMYILIECTBEHHO IIPUKIAIHOIO Xapakrepa,
NPpUOOPETAIOTCA MPAKTUYECKUE HABBIKA B XOJI€ PEIICHUS 3aJa4, BBIMOJHEHUS
71a00paTOPHBIX, KOHTPOJIBHBIX MUCHMEHHBIX Pa0O0T, TPEHUPOBOUYHBIX YIIPAKHEHUH,
HaOIIONCHUH, YKCIIEPUMEHTOB, BBITIOJTHEHUSI TUTTOBBIX PAcYETOB U Jp.

O(P(DEeKTUBHOCTh MPAKTUYECKUX 3aHITHH, TMPEXKIAE BCEro, 3aBUCUT OT
IOATOTOBKU K HUM CTYJAEHTOB, UX BHUMATEJIBHOCTH U aKTUBHOCTHU B XOJI€ CaMMX
3aHSITUNA, TBOPUYECKOTO OTHOILICHHUS K BBIMOJHEHUIO YUYEOHBIX 3aJaHUN U
peKoMeHmanumi rpenojaasarenei. Ilepen mnpakTUdeckuM 3aHATHEM  CIEAYET
M3YyYUTh KOHCIEKT JICKIIMM M PEKOMEHIOBAHHYIO MPEMNOAABATEIIEM JIUTEPATYpY,
oOpaiiass BHMMaHHE Ha NPAKTUYECKOE MPUMEHEHHUE TEOPUM U Ha METOAUKY
pELICHUS TUIOBBIX 3a/1a4.

Ha npaktudeckom 3aHSATHM TJIABHOE - YSICHUTH CBS3b PEIIAEMBIX 3aJad C
TEOPETUUYECKUMHU MOJIOKECHUsIMHU. [Ipy pelreHun npemiokeHHON 3a1aduu HYKHO
CTPEMHTHCS HE TOJIBKO TIOJyYUTh MPABWIBHBIA OTBET, HO X YCBOUTH OOIIMIA METO/T
peleHus MoI00HBIX 3a7a4.

Pemienne 3amauu, BBITOJTHEHHE YNOPAXKHEHWM HAA0 HAYUMHATH C YETKOTO
YVSICHEHHUSl YCJIOBUS M TpeOoBaHMM 3amaHus. Bo3Hukarommue TPYIHOCTH MpU
peleHn 3a7ad M JPyTuX MPaKTHYECKUX pPabOT YacTO BBI3BAaHBI HE CTOJBKO
OTCYTCTBHUEM JIOJDKHBIX YMEHUW, CKOJBKO HEBHUMATEIBHOCTBIO K YSACHEHHIO
CMBICJIA YCJIOBUS 3a/1a4d WU YIPAKHEHUS, 4 IOPOM U HETIOHUMAHUEM TOTO, B YEM

COCTOUT 3aJaHUC.



IIpu peumrenuun 3a1a4 pEKOMEHAYETCS CIEIYIOIIUN aJlTOPUTM JECUCTBUM:

1. «IIpaBuIbHO TIOHATH YCIOBHE 33/1a4d — 3HAYUT HA TMOJOBUHY €€ PEIIUThHY.
BbISICHUTH UCXOJHBIE JAHHBIC NJI PELICHUs 3a7aud (4TO JaHO) U 4TO Tpeldyercs
MOJIYYUTh B PE3YJIbTATE PEIICHUSI.

2. Teopernueckas 6a3a perieHus (Kakue 3aKOHBI U TIOJIO0KECHUS JODKHBI OBITh
MPUMEHEHBI IPU PEUICHUN).

3. O6mmit rrad (Mocae0BaTeIbHOCTD) PEIIeHNUS.

4. OdopmiieHue pereHus.

5. 3anuce MOJIy4eHHOTO pe3yJsibTaTa U ero aHaJIu3.

Jlnst BemeHusl 3amucedl Ha MPAKTHUUECKUX 3aHATUSX OOBIYHO 3aBOJST
OTJIEJIbHYIO TETPab MO KaXI0W yueOHON JUCIUIUIUHE.

Jlornueckas CBA3b JIEKIUI U NPAKTUYECKUX 3aHSITUN 3aKIIFOYAETCS B TOM, YTO
uH(popMaIus, MOoJTyYeHHas: Ha JIEKI[UHU, B MPOIECCE CaAMOCTOSTEIbHON padOoThl Ha
IPAaKTUYECKOM 3aHSITHUM OCMBICIMBAETCA U IepepadaTbiBaeTcs, MNP MOMOIIU
MpernojilaBaresiss aHaJu3upyeTcs J0 MeTbYallMX MOAPOOHOCTEH, IOCHE Yero

NPOYHO YCBaMBACTCH.
PexomMeHanuu Uisi 00y4aoIerocsi no pa3padorke ONOPHOro KOHCMEKTAa

Pammmonanenass u  a>¢ddexTuBHas mnepepaboTka ydeOHOro Marepuala
BBITIOJTHSETCSI 32 CYET BBIYJICHEHUSI B €r0 COACPKAHWUU CMBICIIOBBIX €IMHMII,
CBEpPTHIBAaHUS HMX U TIEpeBoJa Ha OOpa3HbI S3bIK B CHUMBOJUYECKOM WU
rpaduueckoit popme. Cpeau pa3auyHBIX BUAOB rpadUuecKoro MOJCIUPOBAHUS
yueOHOM nH(pOpMAaINK, BBIICISIOT— OMOPHbIN KOHCMEKT — KaK CUCTEMY OMOPHBIX
CUTHAJIOB B BUJIE KPaTKoro ycioBHOro koHcrekTa (B.®. [llaranos).

Memoouxa nocmpoenusi OnOpHbIX KOHCHEKMOS:.

O OMPENEIUTh 00bEM U3JIAraeMOT0 MaTepHalia, UCTOIB3YEMOTO ISl OITIOPHOTO
KOHCIIEKTa;
O pa3AeNuTh 3TOT MaTepHUall Ha OCHOBHBIE OJIOKH;

O BBIACIINTb B HUX OCHOBHBIC OIIPCACIICHUA N TC3HCHI,



O TPOIyMaTh OTPAKEHUE ITUX OINPENCNICHUN WM TOHITHHA B BUJE OMOPHBIX
CUTHAJIOB;

O BHECTHU UX B CXeMy OJI0Ka;

O 0003HAYUTh B3aMMOCBSI3U MEXKY ONOPHBIMU CHUTHAJIaMHU BHYTPU KaKIOTO
0J10Ka;

O O00O03HAYUTh B3aUMOCBS3h MEXKIY BCEMH OJOKaMH TEOPETHYECKOTO
Marepuana,

O BBIHCCTH YCJIOBHBIC 0003HaYEeHHs 3a MMpCACJIbl OITOPHOI'O0 KOHCIICKTA.
PeKOMeHHaHI/II’I AJISA oﬁyqammerocsl IO MOATOTOBKE K 3a49€Ty M JK3aMCHY

3ayeT/3K3aMeH — ATO TNIyOOKash WTOroBas IMpOBEpKa 3HAHWM, YMEHHH,
HABBIKOB M KOMIIETCHIINI 00yUJaroIuXCsl.

K cpmage 3adera/sk3ameHa JoOmycKaroTcs oOOydarolMecs, KOTOpbIE
BBITIOJIHWJIM BEChb O0BEM pabOThI, MPEAYCMOTPEHHBIM y4EOHOU MpOrpamMMoi Mo
TUCIUTIINHE.

Opranuzaius TOATOTOBKM K 3adeTy/PK3aMeHy Cyry0o0 WHIWBUyallbHA.
HecMoTpst Ha 9TO, MOKHO BBIIETIUTH HECKOIBKO OOILIMX PAIlMOHATBHBIX MPHUEMOB
MOJITOTOBKH K 3a4€Ty/3K3aMEeHY, IPUTOAHBIX JJII MHOTHX CITy4aes.

[Ipn moArOTOBKE K 3aueTy/PK3aMEHY KOHCIEKThI YUYEOHBIX 3aHATHHA He
JOJIKHBI SIBIIATHCS €MHCTBECHHBIM HMCTOYHWKOM HaydHOU wHpopManuu. Cremayer
00s13aTeTbHO  TOJB30BAaThCA  JIPYTUMU  y4€OHBIMH  pecypcaMu, Y4eOHBIMHU
nOCOOUSIMH, CTIELIMATbHON y4eOHO-METOANYECKON JTUTEPATYPOH.

YcBoenue, 3akperuieHHe U 0000IIeHHe y4eOHOro Marepuana Cleayer
MIPOBOANTH B HECKOJILKO ITAIOB:

a) CKBO3HOE (TemMa 3a TEeMOW) MOBTOPEHHME TOCIEAOBATEIIbHBIX YacTel
JUCITUTUTMHBI, MUMEIONINX OMU3KYI0 CMBICIOBYIO CBSI3b; IMOCIE KaXKIOH TEMbI —
BOCIIPOM3BEICHNE YyIeOHOTO Marepuaia Mo maMsITH ¢ UCTIOIh30BAHHEM KOHCIIEKTa
U MOocoOUi B TEX CIydasx, KOTJa YTO-TO €II€ HE YCBOCHO; MPOXOXKICHHE TaKUM
0o0pa3oM BCero Kypca;

0) BBIOOPOYHOE MO OTACIBHBIM TE€MaM M BOIpPOCAM BOCIPOU3BEICHUE



(MBICIIEHHO WM IyTEM 3allUCH) Yy4eOHOro Marepuasna; BBIJCICHHE TEM WIH
BOIIPOCOB, KOTOpBIE €UI€ HE OCTAaTOYHO YCBOEHBI WJIM IIOHATHI, U TOTO, YTO YK€
XOPOILLIO 3alIOMHHIIOCH;

B) TIOBTOPEHHE M OCMBICIIMBAaHME HE YCBOEHHOTO Marepuansa M
BOCIIPOM3BEJICHUE €TI0 MO MaMSTH;

') BBIOOPOYHOE JUIsl CAMOKOHTPOJISI BOCIIPOU3BEAEHUE MO MaMsATH OTBETOB Ha
BOIIPOCBL.

[loBTOpATH cCleayeT HE OTACIbHBIE BOMNPOCHl, a TEMbl B TOWU
IOCJIEZIOBATEIbHOCTH, KaK OHM M3Jarajiuch JIGKTOPOM. OTO oOecredynBaeT
NOJyYEHUE LEIbHOIO TMpEACTaBICHUS 00 U3yYeHHOM MAMCLUMILIMHE, a He
OTPBIBOYHBIX 3HAHMI M0 OTJEIBHBIM BOIIPOCAM.

Ecnu B X0[€ NMOBTOPEHUS BO3HUKAKOT KAaKHE-TO HESICHOCTH, 3aTPyJHEHUS B
NOHUMAaHUU ONPEENEHHBIX BOIMPOCOB, HMX CIEAYeT BBIIKWCATh OTAEIBHO U
CTPEMHUTBCS HATH OTBETHI CAMOCTOSITENBHO, MOJB3YSICh KOHCIEKTOM JIEKLIHA WU
auTepaTtypoi. B Tex ciydasix, Koraa 3Toro ciuenarb He yaaérces, Halo o0palarbCest
32 TOMOLIBIO K MPENoAaBaTelll0 Ha KOHCYJbTalluu, KOTOpasi OOBIYHO MPOBOJUTCS

nepes 3a4eToM/3K3aMEHOM.



3. KoMnoHeHThl MOHUTOPUHTA Y4eOHBIX JOCTHKEHHUIT 00yUaroierocs

3.1. TexnoJsioruyeckasi KapTa pedTHHra TUCUMILINHBI

«MATEMATHUKA)>»
HaunmenoBanue Hampasnenue noAroToBKu 1 ypoBEHb KonuuecTBo 3aueTHBIX
JVCIUTITHHBI oOpazoBanus. HanMeHoBaHME ITPOTrpaMMBbl €IMHHIL
Maremaruka 44.03.02 I1cuxonoro-meqarornyeckoe 13

o0Opa3oBaHue, HAIPaBICHHOCTh
(mpoduip) obpazoBaTeIbHOM
nporpammsl: [Icuxosorus U negaroruka
HavaabHOTrO oOpa3oBanus (04Hast popma
00yueHus)

CMeKXHBIE JUCHUIIIIMHBI I10 y‘Ie6HOMy I[JIaHY

Hpe,[[H_IeCTBYIOH_II/ICZ IIKOJILHBIN KypC Mar€MaTHuKH,; OCHOBBI yqe6H0171 ACATCIBHOCTU CTYACHTA

[Tocnenyromue: OCHOBBI MaTeMaTHuecKod o00paboTku wH(pOpManmMu; METOAMKAa OOydYeHHS
MareéMaTukKe

BA30BBIN PA3JIETT Ne 1

dopma paboThI KomuuecrtBo 6ammos 17 %
min max
Texymas pabora | PaboTa Ha mpakTHYECKOM 3aHITHH 9 15
[Tpomexyrounsr | HomamrHss pabota 18 30
1 KOHTpOJIb CocraBieHre OIOPHOTO KOHCIIEKTa 3 5
Hrorobrid TectupoBanue 15 25
pEUTHUHT-
KOHTPOJIb DK3aMeH 15 25
Uroro 60 100
BA3OBBII PA3JIETT Ne 2
®opma paboTsl KonmuectBo 6ammos 16 %
min max
Texymas padora | Jlomamnsas pabora 18 30
CocTaBinieHre OTIOPHOTO KOHCIIEKTa 3 5
Pabora Ha npakTHYeCKOM 3aHATUU 9 15
Hroroserit TectupoBanue 15 25
pEUTHUHT-
KOHTPOJTb KonTposbHas paboTa 15 25
Hroro 60 100




BA30BBII PA3JIEJT Ne 3

®opma paboThI

Konuuectso 6amnos 17 %

min max
Texymas pabora | Jlomamsss pabota 18 30
CocraBiieHHE OITOPHOTO KOHCIIEKTA 3 5
Pabora Ha npakTU4YeCKOM 3aHATUU 9 15
HroroBsrit TectupoBanue 15 25
PEHTHHI KonTponbhas pabora 15 25
KOHTPOJIb
Utoro 60 100
BA3OBBIN PA3JIETT Ne 4
dopma paboThl KomuuectBo 6amios 16 %
min max
Texymas pabora | Jlomamnsist paboTta 18 30
CocTaBiieHHE OTIOPHOTO KOHCIICKTA 3 5
PaboTta Ha MpakTHYECKOM 3aHITHH 9 15
HroroBsrit TectupoBanue 15 25
ESEEZ;, Dxsaven 15 25
Utoro 60 100
BA30OBBIN PA3JIEJT Ne 5
dopma paboThl KonuuectBo 6amnos 17 %
min max
Texymas pabora | Jlomamnsist paboTa 18 30
CocraBieHre OIOPHOTO KOHCIIEKTa 3 5
PaboTa Ha MpakTHYECKOM 3aHITUU 9 15
Hrorosslit TectupoBanue 15 25
ESEEE; Dxsaven 15 25
Htoro 60 100
BA30OBBIN PA3JIE]T Ne 6
dopma paboThl KonuuectBo 6amnos 17 %
min max
Texymas pabora | JlomamHsist paboTa 18 30
CocTaBinieHre OTIOPHOTO KOHCIIEKTa 3 5
PaboTa Ha MpaKkTHYECKOM 3aHITUH 9 15
Hrorosslit TectupoBanue 15 25
g Sﬁﬁiﬁf, Dxsaven 15 25
Hroro 60 100

100

100

100

100



UTOI'OBbBIN PA3IE

Coneprxanue dopma paboTsl KonugectBo 6amio 0 %
min max
Paszmen 1 - 60 100
Paznen 2 — 60 100
Paznen 3 — 60 100
Paznen 4 — 60 100
Pasnen 5 - 60 100
Pasznen 6 - 60 100
Hroro: (cpenHee apupMeTHUECKOE IIECTH Pa3iesioB) 60 100

JIOIIOJTHUTEJILHBIN PA3JIE]T

bazoBsrit dopma paboThI KommuectBo 6amtoB 0%
MOJTYJIb/ min max
Tema

— - 0 0

— - 0 0

Wroro 0 0
O6miee KOMYECTBO 0AUIOB MO AUCITUTIIIMHE min max
(0 uTOraM M3yYeHHsI BCEX MOAYJICH, 0e3 ydeTa JOIMOIHUTEIIBHOTO 360 600

pasjena)

CooTBeTCTBHE PEHTHHIOBBIX 0AJI0OB M aKaJeMU4€CKON OLIEHKH

OO0riee KoMMUECTBO HAOpPaHHBIX OAJIOB AxanemMuyeckast OLEHKa
60 - 72 3 (YIOBIETBOPHUTEIHHO)
73— 86 4 (xopo1io)
87 - 100 5 (oTmI4aHO)




3.2. @oH/1 OLIEHOYHBIX CPEJICTB

MUHUCTEPCTBO HAYKU 1 BBICIIET'O OBPAZOBAHU A PD
denepanbHOE TOCyIapCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICIIero oOpazoBanus «KpacHOSpCKUA rocy1apCTBEHHBIN MeIaroruyecKui

yauBepcuteT uM. B.I1. AcradbeBay

(KT'ITY um. B.I1. Acradnena)

Kadenpa ecrectBo3HaHUs, MAaTEMAaTUKHN M YaCTHBIX METOJIUK

YTBEPXJIEHO OIOBPEHO
Ha 3acellaHuu Kadenpsl Ha 3aCEaHUU HayYHO-METOIHYECKOTO
IIporokom Ne COBETA CMEIUAIbHOCTU (HAIPaBIICHHS
OT « » 2018 . HOJITOTOBKH)
3aBeayromuii kapeapoi [Iporokom Ne

OT « » 2018 r.

4 iunete | E.C.IaHKOBA [pencenarens HMCC(H)

775 I uB. fyra

®OH/I OHEHOYHBLIX CPEJACTB
JUISL TPOBEACHUS TEKYILETO KOHTPOJIS M POMEKYTOYHON U UTOTOBOM aTTECTALINU
00y4Yaronuxcs o AUCLUUIIIINHE

MATEMATHUKA

Hanpasnenune moarotoBku: 44.03.02 Ilcuxonoro-negarornyeckoe
oOpa3zoBaHue
HaNPaBIEHHOCTH (Tpoduiib) 00pa3oBaTEIHLHON MPOTPAMMBI:
[Icuxomorus u megaroruka Ha4aabHOTO 00pa30BaAHMS

KBamudukanus: 6akanaBp

CocraBurenu: Tumodeesa H.b., Kanauepa C.U., Keiis M. A.



IKCIIEPTHOE 3AK/JIIOYEHUE HA ®OHZ OHEHOYHbBIX CPEACTB

JJISl POBEACHUS TEKYLIero KOHTPOJIS U MPOMEKYTOYHOH aTTecTaluu
o0y4arommxcs mo JucuuniaInHe «MaremaTuka»

[IpencraBneHHblii  (OHA  OLIGHOYHBIX  CPEICTB  JJISl  TEKylled U
IMPOMEXKYTOUHOM aTTecTaliui CcoOoTBeTCTBYyeT TpeboBanusim OI'OC BO wu
npodeccuoHanbHbIM cTanaapTam «llemaror (mpodeccroHanpHas AESTEIBHOCTH B
chepe TOUIKOIBLHOTO, HaYaJIbHOTO 00IIEro, OCHOBHOTO OOIIEro, CPEeHEro OOIIETo
oOpa3oBaHusA) (BOCIUTATENb, YUYHUTENb)», YTBEPKICHHBIM MpUKa3oM MHUHTpyna
Poccum ot 18.10.2013 N 544H.

[Ipennaraembie popMbI U cpecTBa aTTECTALUY JCKBAaTHBI LEJIAM U 33Ja4aM
peanu3aldd OCHOBHOM MpoQeccroHanbHOM 00pa30BaTEIbHOM MpOrpaMMbl IO
HanpaBienuio noarotoBku 44.03.02 Ilcuxonoro-negaroruyeckoe 00pa3oBaHUE,
HaIpaBJIeHHOCTh (mpoduib) oOpa3zoBarenbHOM mporpammbl  [lcuxonorus u
Ne1aroruka Ha4yaJlbHOTO 00pa30BaHusl.

OueHoYHbIE CPEeNCcTBa U KPUTEPUU OLECHUBAHMS MPEACTABICHBI B MOJIHOM
o0beme. DOpMBI OLIEHOYHBIX CPEACTB, BKJIIOUEHHBIX B IPEACTaBICHHBIA (OH],
OTBEYAIOT OCHOBHBIM  IPUHLMIIAM, YCTaHOBIEHHbIM B IlojoxeHun o
dbopMupoBaHuM  (OHAA  OLEHOYHBIX CPEIACTB Uil  TEKYUIEro  KOHTPOJsS
YCIIEBAEMOCTH, MPOMEKYTOYHOM M HWTOTOBOM (TOCYJapCTBEHHOW WTOTOBOM)
arrecTaluu  oOydarommMxcs 1o oOpa30oBaTelbHbIM MPOrpaMMaM  BBICHIETO
oOpa3zoBanusi — TporpaMmam OakajaBpuara, IporpaMMaM CIEIHUAIUTETa,
nporpaMmaM MarucTpaTrypbl, IporpaMmaM IMOATOTOBKM HAyYHO-TIEAaroruyecKux
KaJpoB B acnupaHType — B (eaepaabHOM TOCYIapCTBEHHOM OMOIKETHOM
o0pa30oBaTeIbHOM  YUYpEKIEHUM  Bbiciiero  oOpa3zoBaHus  «KpacHospckuii
roCyJapCTBeHHBIN Tiemarornyeckuii  yHuBepcuteT uM. B.II.  ActadbeBay,
YTBEPKJIEHHOTO Iprka3zoM pekropa Ne 297 (m) ot 28.04.2018.

Pa3paboTanHblii ¥ TPENCTABICHHBIA M SKCHEPTU3bl (DOHJ OIEHOYHBIX
CPENCTB PEKOMEHAYETCS K UCIOJIB30BAHUIO B MPOLIECCE MOATOTOBKH MO yKa3aHHOMN
porpamme

3aMecTHTE/Ib AHPEKTOpa

no y4yeGHo-BocnuTaTesibHoMH padote

MAOQY «Cpeanss wkona Ne 145»

r. Kpacsoapcka 2 H. H. Pykocyesa



1. HaznauyeHue poH/Ia OLIEHOYHBIX CPEACTB

1.1. Heasto cozmanus DPOC guctuiuimHbl «MaremaTtuka» SBISETCS
YCTAaHOBJICHHE  COOTBETCTBHS  y4E€OHBIX  JIOCTIDKEHUH  3aljaHUPOBAaHHBIM
pesynbTatam  oOydeHHss ¢ TpeOOBaHUAM OCHOBHOWM  MpodeCcCUOHATHLHOU
00pa30BaTeIbHON MPOTrpaMMbl, paboueil MporpaMMbl JUCIUILTAHBIL.

1.2. ®OC no AUCHUIUIMHE penIaeT 3aJa4u:

— KOHTpPOJb W YIpaBlICHUE MPOIECCOM TMPUOOPETEHUS CTyAeHTaMu
HEOOXOAMMBIX 3HAHWM, YyMEHMH, HABBIKOB W YPOBHS CPOPMHUPOBAHHOCTU
xoMIeTeHIui, onpeneneHubx B @I'OC BO no cooTBeTcTBYIOIEMY HAPABICHUIO
MIOJITOTOBKU;

— KOHTPOJb (C MOMOIIBI0 HA0Opa OIEHOYHBIX CPENICTB) U yHpaBieHUE (C
IIOMOIIIbIO 3JIEMEHTOB OOpaTHOM CBSI3U) JOCTH)KEHUEM IeJiell peanu3aluu
OCHOBHOM MpodeccuoHanbHOM 00pa30BaTeIbHON MPOrpaMMbl, ONPEIEIECHHBIX B
BUJE Habopa OOIIEKYJIbTYpPHBIX U OOIIEIPOPECCHOHATIBHBIX KOMIIETEHLIUN
BBIITY CKHUKOB,;

- obecreyeHrne COOTBETCTBHUS PE3yJAbTaTOB OOydeHHs 3agadam Oymymiei
npodecCHOHAIBHON N1eATEIbHOCTH Yepe3 COBEPIUICHCTBOBAHWE TPAJAULIMOHHBIX U
BHEJPEHNWE HWHHOBAIMOHHBIX METOAOB OOy4YeHHs B 0Opa3oBaTeNbHBIA MPOIECC
VYHuBepcurera.

1.3. ®OC pa3zpaboTan Ha OCHOBAHUU HOPMATHUBHBIX JOKYMEHTOB:

- (QenepanbHOr0  rOCyJapCTBEHHOTO  OOpa30oBaTeIbHOIO  CTAaHAApTa
BbICIIET0 oOpa3oBaHusa To HampasieHuio mnoArotoBku 44.03.02 Ilcuxomoro-
nejarorudeckoe  obpasoBaHue  (ypoBeHb  OakayiaBpuara),  YTBEPKICHHBIM
npukazoM MuHuCTepCTBOM oOpa3zoBaHus U Hayku Poccuiickoit genepauuu ot 14
nekabps 2016 1. Ne 1457,

- ToNoKeHUs 0 popMHUpOBaHUH (POHJIA OLIEHOYHBIX CPEICTB AJIS TEKYIIETO
KOHTPOJISl yCIIEBAEMOCTH, TPOMEKYTOYHON U UTOTOBOM aTTeCTallly 00ydaromuxcs
no oOpa3oBaTeNbHBIM MPOrpaMMaM BBICIIET0 00pa3oBaHUs — MporpaMMam
OakanaBpuara, TmporpaMMaM CIICNUAJIUTEeTa, MporpaMMaM  MarucTpaTyphl,

nporpamMmmaM IMOATOTOBKH HAYYHO-TICAAIOTHYCCKUX KaJApPpOB B ACIHHUPAHTYPC B



(denepanbHOM TOCYIapCTBEHHOM OIOMKETHOM 00pa30BaTe€IbHOM  YUPEXKICHUU
BbIcIIero oOpa3oBaHus «KpacHOSpPCKUI TOCYIapCTBEHHBIN I€1arormyeCcKuii
yHuBepcuteT uM. B.II. AcradreBay u ero ¢unmanax, yTBEpKACHHOTO MPUKA30M

pextopa Ne 297 (1) ot 28.04.2018..

2. IllepevyeHb KoMMeTeHHii, opMHUPYeMBIX B Mpolecce N3yUeHHs
AUCHHUILTHHBI
2.1. TlepeueHb KoMIeTeHUMH, (DOPMUPYEMBIX B IIpoIlecCe H3YyUYCHHS
JUCIUTIIAHBI:
[IK-7. CnocobHOCTh  OpraHM30BBIBaTH HAa  ypOKaX  COBMECTHYIO U
CaMOCTOSITENIbHYIO YYEOHYIO JESATEIbHOCTb, ACSITEIbHOCTh IIKOJIBHUKOB MIIQIIINX
KJIACCOB, HAIIPABICHHYI0 HA JOCTHKEHUE IEeJNed W 3a4ad  peain3yeMou

o0pa3oBaTeIbHON MTPOTPAMMBI.

[1K-8. CmocoOHOCT, TPOBOAWTH JHATHOCTHKY YPOBHS OCBOGHHUS JI€TbMHU
CONEp)KaHMUSI Y4YEOHBIX MpOrpaMM C [OMOIIBIO CTaHAAPTHBIX MPEAMETHBIX
3aJ]aHuil, BHOCSA (COBMECTHO C METOJHMCTAMH) HEOOXOAWMbIE H3MCHCHHUS B

MIOCTPOCHUE 00PA30BATEIIBHOM eI TEITLHOCTH.



2.2. OueHoYHbIE CpPeCcTBA

Komnerenis

JIMCIIUTIIINHEI,
MPAKTHUKH,
YYaCTBYIOIIHE B
(hopmupoBaHUU
KOMITETEHITUHT

Tun
KOHTPOJISI

OneHovHOE CpeacTBO/

KHNMz1

Homep

dopma

[TK-7. CnocobHOCTH
OpraHU30BbIBATh HA
YpOKax COBMECTHYIO H
CaMOCTOSITEJIbHYIO
y4eOHYIO J1eATEebHOCTb,
JESTENIbHOCTh IIKOJILHUKOB
MJTQJIITNX KIJIACCOB,
HaNpaBIECHHYIO Ha
JIOCTHKEHUE LETIEH U
3aJa4 peaanu3yeMoi
00pa3oBarenbHOM
MPOTPaMMBIL.

Teopus u meToguka
oOyuenus; [lemaroruka
pa3BuUTHSA;
Ilegarornueckas
nicuxonorus; Pycckuit
s3bIK; JleTckas
JUTEpaTypa;
Mertonuka oOydeHuUs
PYCCKOMY SI3BIKY U
JINTEPATYPHOMY
gTeHHnI0; MeToauka
pPa3BUTHS PEUU;
Maremarnka;
Meronuka oOydeHuUs
MaTeMaTHKE;
EcrecTBO3HaHUE;
Meroauka
MpenoIaBaHus
npeaMera
«OxpyKarmui MUp»;
[Tenarornueckas
AKCHUOJIOT U,
CoBpemeHHast
3apyOekHas IIKOJa;
OO6pazoBarenbHbIE
MporpaMMbl J1sl A€Tei
JIOIIKOJIBHOTO U
MJIAIIETO IKOJIBHOTO
BO3pacTa,;
[lenarornueckas
MpaKkTUKa HHTEPHA,
IlonroroBka x crnaue u
caaya
rOCyIapCTBEHHOTO
sk3ameHa; [loaroroBka
K 3aIATE U 3alIUTa
BBIITYCKHOU
KBaJIN(DUKAILIMOHHOM
pabotsr; Moaynb
«HTepHarypa»

TEKYILUN

5.1.2

Jomarnsis
pabora

5.1.1

OnopHbelii
KOHCIIEKT

MIPOMEKYTOUH
BIN

5.2.2

Tect/KonTponbHa
s paboTta

521

3auer/DK3aMeH

[1K-8.
IIPOBOJIUTH

CrocoOHOCTE
JTUArHOCTUKY

Teopus u meToMKa
oOyuenus; Meronuka

TEKYIUN

5.1.2

Jomarnsis
pabora




YPOBHSL OCBOEHUS HETbMU
conlep KaHus Y4eOHBIX
nporpaMM € TIOMOIIBIO
CTaHJAPTHBIX MPEIAMETHBIX

3aaHuM, BHOCS
(coBMeCTHO c
METOIUCTaMM )
HEOOXOAUMBbIE H3MEHEHHUS
B MMOCTPOCHUE
00pazoBarebHOM
JIEITEIIbHOCTH.

00y4eHUs pyCCKOMY
A3BIKY U
JUTEPATYPHOMY
yTeHnio; Meroauka
pa3BUTHS peuu,;
Maremarnka;
Metoauka o0yueHus
MaTeMaTHKe;
EcrecTBO3Hanme;
Metoauka
MpenolaBaHus
npeaMera
«Oxpy>Karomui MUp»;
MoHUTOpUHT
pe3yJIbTaToB
00pa30BaTeNbHbBIX
porpamm;
[Tenarornueckas
MIPaKTHKa UHTEPHA;
[ToaroroBka k cnaue u
caava
rOCyIapCTBEHHOTO
sk3ameHna; [lonroroska
K 3aIUTE U 3al1Ta
BBIITYCKHOM
KBaJTM(PUKAIMOHHOM
pabotsr; Moayinb
«HTepHarypa»

5.1.1 |OnopHsrii
KOHCTIEKT
npomexytoud | 5.2.2 |Tecr/KonTponbha
I s paborta
5.2.1 |3auer/Dx3amMeH

3. @oHJ OLIEHOYHBIX CPEICTB /ISl MPOMEKYTOUHOM aTTecTalluu

3.1. ®oHABl OLIEHOYHBIX CPEACTB BKJIOYAIOT: BOMNPOCHI K 3a4eTy/IK3aMeHy,

MPUMEPHBIEC BAPUAHTHI TECTOB U KOHTPOJIBHBIX PaloT.

3.2. OueHo4HbIE CpencTBa

3.2.1. Ouenounoe cpeacTBo 5.2.1. — BONPOCH K 3a4€Ty/IK3aMEHY.

Kputepuu orneHuBanus 1O OIIGHOYHOMY cpenctBy 5.2.1. —

Bonpocel &

3a4eTy/DK3aMEHY
Bricoknii ypoBeHb [IponBuHyTHII ba30BbIil ypOBEHB
c(hopMUPOBAHHOCTH YPOBEHD c(hopMHPOBAaHHOCTH
KOMITETEHIIUU c(OpMHUPOBAHHOCTH KOMITETEHIIUU
dopmupyemsle
KOMITETEHIIUU
KOMICTCHIIH (23 - 25 Gaios) (19 - 22 Gamios) (15 - 18 Gamwios)*
OTJINYHO/3aUTEHO XOPOII0/3aYTEHO YIOBIIETBOPUTEIILHO
/3a4TeHO




IIK-7. Cnoco0HOCTH
OpraHHW30BBIBaTH  HA
YpOKax COBMECTHYIO W
CaMOCTOSITCIIBHYIO
y4eOHYO
JIEATENHHOCTD,
JIEATETLHOCTE
[IKOJIBHUKOB MJIAIIIHAX
KJIACCOB,

OOyuaromuiics:

- IMEeT NIIyOOKHe U
[IMPOKKE 3HAHUS B
cdepe KOMITETEeHITUH;
- 3HaeT
pasHooOpa3Hble
METOJIbI, CIIOCOOBI U
MIPUEMBI

OO6yuaromuiics:

- BJIaJICET BCEMU
OCHOBHBIMHU
MOHATHSIME B chepe
KOMITETCHIIUH;

- 3HAeT BCE
OCHOBHBIE METOIbI,
CIOCOOBI U TIPUEMBI

OO6yuJatromuiics:

- BJIaJieeT
HEKOTOPBIMH
OCHOBHBIMHU
HOHATHSMH B cepe
KOMIIETCHIIN Y,

- 3HACT OCHOBHBIC
METO/IbI, CIIOCOOBI 1

HalpaBJICHHYIO Ha | neqareabHOCTH, NeITEIbHOCTH B MIPUEMBI
AOCTIKCHAE  [ICTICH PVI HEOOXOIUMEIE IS cepe KOMIIETCHIINY; | AEITeIbHOCTH B
3a1a4 peanu3zyemMon
> pelIeHus 3a/1a4 B - YMEET HaxO/IUTh cdepe KOMITeTEeHITUY;
00pazoBarenbHOM
HPOTPAMMBL. cepe KOMIIETEHIIUHY; | PEIIeHUs 3a1a4d - YMEET HaXOlIUTh
- YMEET HaxO/IUTh CPEIHEro YpOBHS pEIICHUsT OCHOBHBIX
Helra0JIOHHbBIE CIIOKHOCTH B chepe | 3aad 6a30BOTO
penieHus 3a1aq KOMIIETEHI[UH. YPOBHS CIIOKHOCTH B
BBICOKOTO YPOBHS chepe KOMITETCHITUN
CIIOXKHOCTH B chepe MIPU HATHYUH
KOMIIETEHIINA B 3aJIaHHBIX TUIIOBBIX
yCIOBUAX YCJIOBHH.
HECTAHIAPTHOMN
CUTYaIIH.
[IK-8. Cnocobnocts | O0yuaromuiics: OO6yuaromuics: OO6yuaromuiics:
IIpOBOAUTH - UMEET rny60KI/Ie u - BIIAJICET BCEMHU - BJIaJICET
AUATHOCTHKY — YPOBHA | yypypokue 3Hanus B OCHOBHBIMH HEKOTOPBIMH
OCBOEHHUS JIETBMU
cepe KOMIETEHLIMY; | MOHATUSIMU B cpepe | OCHOBHBIMU

COZIep)KaHUsl y4eOHBIX
IPOTPaMM C MTOMOIIBIO
CTaHAApPTHBIX
MPEAMETHBIX 3aJaHUM,
BHOCS (COBMECTHO C
METOAMCTAMU)
HEOOXOUMBbIE
U3MEHEHUS B
HOCTPOEHHE
00pazoBarenbHOM
NESITEIbHOCTH.

- 3HaeT
pa3zHooOpa3HbIe
METOJIBI, CLIOCOOKI 1
MIPUEMBI
JeSITeNIbHOCTH,
HeoOXouMbIe AJIs
pelIeHus 3a/1a4 B
cepe KOMIETEeHITUH;
- YMEeT HaxO/IUTh
HeaOIOHHBIC
pelIeHus 3a1a4d
BBICOKOTO YPOBHS
CIIO)KHOCTH B cepe
KOMITETEHITUH B
YCIIOBUSAX
HECTAHJAPTHON
CUTYaITHH.

KOMIICTCHIIN U

- 3HAeT BCE
OCHOBHBI€ METObI,
CocoObl U TPUEMBI
JEeATEIILHOCTH B
cdepe KOMIETEHIINH;
- yMeeT HaxOauTh
perieHus 3a1a4
CpEeIHEeT0 YPOBHSI
CIIO)KHOCTH B cepe
KOMIICTCHIINHU.

MOHSATUSIMHU B cpepe
KOMIICTCHITUH;

- 3HaeT OCHOBHBIE
METOJIbI, CTIOCOOBI U
MIPUEMBI
JeSITeTbHOCTH B
cepe KOMIIETEeHIUY;
- yMEEeT HaXOUTh
peIICHHSI OCHOBHBIX
3a/1a4 0a30BOTO
YPOBHS CIIOXKHOCTH B
chepe KOMITETeHITIN
NPU HAJTUIUN
3aJJaHHBIX THITOBBIX
YCIOBUU.

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




3.2.3. Onenounoe cpeactso 5.2.2.— Tect/KonTpoasHas paboTa.

Kputepun oneHuBaHuss 1o OIEHOYHOMY cpenctBy 5.2.2. — Tect/KoHTponbHas

pabora.

Kputepuu onienuBanus

KomuuecTtBo

OayToB (BKJIA B

pEUTHHT)

BepHo 1 1ocTaTtouHo MoJHO 000CHOBAHHBI PEIICHUS BeeX 3a1a4 0a30BOro 15
YPOBHS CIIO)KHOCTHU
BepHo 1 10cTaTOuHO MOJTHO 0OOCHOBAHHBI PEILICHHSI BCEX 33]a4 CPEIHEr0 5
YPOBHSI CIIO)KHOCTH
BepHo u 10cTaToYHO MOJTHO 0OOCHOBAHBI PEIICHUS BEICOKOTO YPOBHS 5
CIIOKHOCTHU

MaxkcuManbHbIH O 25

4. @®oHJ OLIEHOYHBIX CPEACTB JJId TCKYIIECIr0 KOHTPOJIA YCIIEBACMOCTH

4.1. ®oHIBI OLICHOYHBIX CPEJCTB BKIIIOUAIOT: 3a/JaHUS MO COCTABJICHUIO OMOPHBIX

KOHCIIEKTOB OCHOBHBIX ITOHSITHH pasaciia uin TEMbI; IOMAITHHC pa6OTBI.

4.2 Kputepuu OllEcHUBAHUS

4.2.1. Kputepun OICHMBAHHS TO OIEHOYHOMY cpeactBy 5.1.1 - OnopHbii

KOHCIIEKT OCHOBHBIX MMOHSITHHI pa3aciia Ui TCMbI

Kpurepuu onieHuBanus

KonnuectBo

OatoB (BKJIa B

pEeUTHHT)

O6beMm marepuaina: [lonHoTa MpecTaBICHHBIX TOHATHI. 1
ConepxaHue Marepuana: 4YeTKOe BbIIEIeHHE Haubojee 3HAYuMOro 2
Mmarepuana, MpaBUILHOCTh MOCTPOEHUS CBSI3€H MEXIy OIpeensieMbIMU
MOHSATHUSIMH, SICHOCTh COCTAJIEHHOTO KOHCTIEKTA.
Odopmiierre paboTHI: OPUTHHAIBHOCTH, AKKyPaTHOCTh, IPEACTABICHHE 1
Mmarepuaia B y100HOH i BocpusaTus hopme.
[Tpe3enTanus paboThl: MOHMMaHUE Ha3HAUEHHS BCEX TYHKTOB KOHCIIEKTA. 1

MakcumaltbHBIN Oast 5)

4.2.2. Kputepuu OLIEHMBaHUS MO OLEHOYHOMY cpenctBy 5.1.2. — JlomamiHss




pabora.

Kputepuu onienuBanust

KomuuecTtBo

OayioB (BKIJIAJ B

pEUTHHT)
BepHoe oco3nanue 1enel u 3aad qoManHed padoThl 1
Bnaaenue npeaMeTHBIM COIEpHKAHUEM 1
Bepnoe BbinonHeHNE 3aaHUi TOMaIIHENH paOOTHI 1
O060CHOBaHHOCTD IMOJIYYEHHBIX PE3YJIBTATOB U BHIBOJIOB 1
[Tpe3eHTarnus pe3yabTaToB TOMAITHEH paOOThI 1
MakcumanbHbIi 0ast )




5. OueHouHbIe cpeacTBA (KOHTPOJIbLHO-U3MEPHUTEIbHbIE MAaTEPHAJIbI)

5.1. OueHoYHbIE CPEACTBA AJIf TEKYIEr0o KOHTPOJISl YCIIeBAeMOCTH

5.1.1. OnopHbIii KOHCHEKT OCHOBHBIX NOHATHI Pa3/ie/ia Uil TeMbl

Ilocmanosxka 3a0anus. Jns pasznena WM TeMbl TUCIUILIMHBI «MareMarrkay

COCTAaBHUTh OMOPHBIA KOHCIIEKT, B KOTOPOM HAIJIAHO U KPATKO OyAeT MpelICTaBICHO

OCHOBHOC COJCPIKaHHC y‘IC6HOl"O mMarcpualia.

Dopma npeocmasnenuss pe3yibmamos GblNOAHEHUs 3A0aHUs: MAKET OMOPHOIO

KOHCIICKTA M €TI0 IPC3CHTAIMA.

5.1.2. Nomamnss padoTa: NPaAaKTHKYM MO PelIeHUI0 3a/1a4

Ha3zBanue
pa3ae/ioB
1 TEM

Heab u coxepkanue
AOMALIHel padoThI

Pe3yabTarhl 1oManiHen

padoThbI

Paznen 1. DineMeHTHI
aare0pbl, TeOpHHU
MHOKeCTB 1
KOMOHUHATOPUKH

IeJsb: HayyuThCS pemiarhb
3a/1a4u U3 pasjelia aareopsl,
TEOPUU MHOKECTB U
KOMOWHATOPHUKH.
Conep:kanme: MoHSTHE
MHOKECTBO; ITOIMHOKECTBO;
oTiepaliy HaJl MHOYKECTBAMH,
dbopmyra BKIIOUCHUS U
UCKJTIOUEHUS; J0KAa3aTeIbCTBO
TOXJIECTB; TOKA3aTeIbCTBO
HEPABEHCTB; PEIICHHE
ypaBHEHUH, HEPABEHCTB M UX
CHUCTEM; pEIICHHE 3a1a4 C
NIOMOILBIO YPABHEHUN U
HEPaBCHCTB; KOMOMHATOPHBIE
paBujIa CYMMBI U
IPOU3BEICHHS,;
KOMOWHATOPHBIE
KOH(PUTYpaIUH: pa3MeIICHHS,
MEPECTAHOBKUA U COUCTAHUS.

Pemenne 3amau:

1)

2)

bopaykosa T.C.
3a1aYHUK-TIPAKTUKYM
M0 MaTeMaTuKe JJis
CTYIECHTOB (haKyybTeTa
HayaJIbHBIX KJIACCOB:
y4yebHoe nocodue /
T.C. bopnykosa;
Kpacnosp. roc. nen.
YH-T UM.
B.Il.Acradnena. -
Kpacnosipck, 2006.
3a1aun U3 MIKOJIBHBIX
y4eOHUKOB 1O
MaTeMaTHKe

Pa3nen I1. OcHoBBI
MaTeMaTH4ecKou
JOTUKH

Ieab: HayyuTHCA perarb
3aJ1a4v U3 paszeia
MaTEMaTUYECKOU JIOTUKMU.

Pemmenue 3anau:.

1)

bopnykosa T. C.
3aaYHUK-TTPAKTUKYM




Coneprxanue: 3a7auu Ha
pacro3HaBaHUE OCHOBHBIX
MOHSITUHA MaTeMaTU4deCKON
JIOTUKH; OIpe/ielieHre
UCTUHHOCTHBIX 3HAYCHUI
dbopmy anredpbl
BBICKa3bIBAHUM U JIOTUKH
MPEAUKATOB; YCTAHOBIICHUE
JIOTUYECKOTO CIIE/ICTBUS U
AHAJIN3 PACCYXKICHUM.

2)

[0 MaTeMaTuKe JJIs
CTYJIEHTOB (haKynbTeTa
HAYaJIbHBIXKJIACCOB:
y4yeOHoe nmocobue /
T.C. bopayxosa;
Kpachosip. roc. nie.
YH-T UM.
B.Il.Acradnena. -
Kpacnosipck, 2006.
Tumodeena H.b.
Pabouas TeTpaas no
MaTeMaTHKe JJIs
CTYJIEHTOB (haKyJbTeTa
HayaJIbHbIX KJIaCCOB.
Paznen «9nemMeHTHI
norukm». KpacHosp.
roc. nex. yH-T um. B.I1.
AcrajneBa. —
Kpacnosipck, 2009.

Pazpea |11. DinemeHTHI
TeOpHUH YHCel

IeJsb: HayuyuThCS pelIaTh
3a/1a4u U3 paszielia TeOpuun
quces.

Conep:xaHue: 3a1ch HEJIbIX
HEOTPUIATEIHLHBIX YHCEI B
Pa3JIMYHBIX CUCTEMAX
UCYMCIICHUS; apu(METUIECKUE
orepaluu HaJl YiciamMu B
Pa3JIMYHBIX CUCTEMAX
CUMCJICHUS; 3a7]a41 Ha
JETUMOCTD U JICJICHUE C
OCTaTKOM; 33/1a4y Ha
Haxoxjaenne HOJL u HOK
qucel.

Permmenue 3anau:

1)

2)

bopayxosa T. C.
3aJauHAK-TIPAKTUKYM
10 MaTeMaTuKe JJIs
CTYZIEHTOB (haKyJbTeTa
HAYaJIbHBIXKJIACCOB:
yueOHoe nocobue /
T.C. bopaykoga;
Kpachosip. roc. nen.
YH-T HM.
B.I1.Actadnesa. -
Kpacnosipck, 2006.
3a/1aun U3 MIKOJIBbHBIX
y4€OHUKOB I10
MaTeMaTHKe.

Paszgea V. HucioBbie
CHUCTEMbI: MHOKECTBO
HATYPaJIbHBIX YHCel

Iesb: HayuuThCs pemarb
3a/1a4 C HaTypaJIbHBIMU
YU CJIAMH.

Conep:kanme: aKCHOMBI
[Inano, mOPsAAKOBBIN U

Pemenue 3anau:

1)

bopaykosa T. C.
3agauHUK-TIPAKTUKYM
10 MaTeMaTuKe JJIs
CTYZIEHTOB (haKyybpTeTa




KOJIMYECTBECHHBIA CMBIC]T
HATypaJbHOTO YHCIIA;
apu(dMeTHYECKUE Oneparun
HaJl HATypaJbHbIMU YUCJIAMU;
BBIOOD JIEUCTBUM U UX
000CHOBaHUE TP PEIICHUU
TEKCTOBBIX 3aJ1a4 IIKOJBHOTO
Kypca MaT€MAaTHKH.

2)

HadaJIbHBIX KJIACCOB:
yaeOHoe nocodue /
T.C. bopayxoga;
Kpachosip. roc. ne.
YH-T UM.
B.I1.Actadnesa. -
Kpacnosipck, 2006.
3a7a4u 13 MIKOJIbHBIX
y4eOHHUKOB 10
MaTeMaTHKe.

Pasnen V. Pacuiupenue
MHOKECTBA
HATYPAJbHBIX YHCe]

IeJsb: HayuyuThCS peiaTh
3a/1a4¥ C palMOHAJIbHBIMU U
NEUCTBUTEIbHBIMU YUCIIAMU.
Conep:xanme: 331241 Ha
4acTH; apuPpMEeTHIECKUe
NEUCTBUS C APOOsSMH;
OKpYIJICHUE YK CEN; 3a]1a4H Ha
NPUKHUJKY OTBETA; 33/1a4M Ha
MPOLIEHTHI U MPOMOPLIUH.

Pemmenue 3anau:

1)

2)

bopayxosa T. C.
3a1aYHUK-TIPAKTUKYM
0 MaTeMaTUKE IS
CTYZIEHTOB (haKylbTeTa
HAYaJIbHBIXKJIACCOB:
yueOHoe nocodue /
T.C. bopaykoga;
Kpacnosip. roc. nen.
YH-T UM.
B.I1.Actadnena. -
Kpacnosipck, 2006.
3a1aun U3 MIKOJIBbHBIX
y4eOHUKOB 10
MaTeMaTHKe

Paznen VI.
I'eomerpuyeckue
(purypsnl u BeJJMUYHHBI

eab: HayuuTHCS peliaTh
3a/1a4M U3 paszaena
reoMeTpudeckue purypsl u
BEJIMYMHBI.

Conep:xanme: OCHOBHbBIE
3a/1a4M Ha MOCTPOEHHUE,
U3MEPEHHUE U ONPEIEIICHNE
reOMETPUYECKUX BEJTUYMH.

Pemenue 3anau:

I'eomerpuueckue 3agaun

N3 IIKOJIbHBIX y‘le6HI/IKOB

ITIO MaTCMaTHuKeE




10.

11.

12.

13.

5.2. OueHoYHbIE CPEACTBA AJIS MPOMEKYTOUHOM aTTecTAlNH

5.2.1. TunoBbie BONPOCHI K 3a4eTy/IK3aMeHy 10 IMCHUIINHE
«MareMaTukKka»

Ba3oBblii paznen 1. JjeMeHTHI aJIre0pbl, TEOPUN MHOXKECTB U
KOMOMHATOPUKH

[ToHATHE MHOKECTBA, JIEMEHTA MHOXKECTBA, MOAMHOXecTBa. KoHeuHble U
OeckoHeuHble MHOXKecTBa. CriocoOb! 3aanust MHOKeCTB. [Ipumepsl.
Omnepaunn Hag MHOkecTBaMHu. [Ipumepsi.

dopmysia BKIIOYEHUS M HUCKJIIOUEHUS] [JIsi MOJCY€Ta DJJIEMEHTOB B
00BbEIMHEHUU HEITyCThIX KOHEYHBIX MHOXKECTB. [Ipumephl.

[TonsiTue pazdbueHuss MHOXKECTB Ha Kiacchl. [IpaBuna pazouenus. [Ipumepsl.
JlekapTOBO MPOU3BEICHUE MHOXKECTB U €ro cBoicTBa. CriocoObl onpeeaeHus
KOJIMYECTBA 3JIEMEHTOB B JEKAPTOBOM Mpou3BeaeHUU. [Ipumepsl.

[Tonarne oTHomIeHUST Ha MHOXkecTBe. CBoicTBa OTHOWEHUW. OTHOIIEHUS
HKBUBAJICHTHOCTH U MOPSIJIKA.

AnreOpandeckas oneparus: onpeaeieHne, CBoMCTBa U BUAbL. [Ipumepsl.
Anrebpandeckue BBIPAXKEHUS. ToxaecTBo u TOXJICCTBCHHBIC
npeodpazoBanus. JlokazarenbcTBO TOXKIASCTB. [Iprmepsl.

UucnoBble paBeHCTBA M HepaBeHCTBA. (CBOWCTBAa YHCIIOBBIX HEPABEHCTB.
Jloka3aTenbCTBO HEPABEHCTB.

YpaBHeHue ¢ oaHou mnepeMeHHoM. Kopenb ypaBHeHusa. PaBHOCUIIBHBIE
ypaBHeHUs. OCHOBHbICE PABHOCWIIbHBIC MPEOOpA30BaHUS  YPABHEHUM.
ITpumepsl.

HepaBeHCcTBO ¢ oHOM nepeMeHHOM. PaBHOCHIIbBHBIE HEpaBeHCTBA. OCHOBHBIC
paBHOCWIbHBIC MpeoOpa3oBaHusi HepaBeHCTB. [Ipumepsl.

O wMeroge maTeMaThueckoro MopenupoBaHus. llpumepsl ypaBHeHUN u
HEPABEHCTB KaK MATEMaTUUYECKUX MOJIENICH Pa3IMYHbIX PEAIbHBIX CUTY AL,
OmnpeneneHue KOMOUHATOPHOM 3aJ1aumu. Cnoco0b1 HarJISTHOTO
MPEICTABIICHUS] PEIICHUsT KOMOMHATOPHBIX 3a/lad METOJ0M mepedopa: ¢

MOMOILBIO Ta0IMI, ¢ MOMOIIbIO TrpadoB. [Ipumepsi.



14.

15.

16.

OcHOBHBIE MpaBWiia KOMOMHATOPUKHU: MPABUIO CYMMbl U MPOU3BEICHUS.
[Tpumepsl.

KombOunaropusie koHbpurypamuu u (GOpMyisl Uisl TOJCYETa 4ucia
pa3MeleHni, CoYeTaHul U MepeCcTaHOBOK Oe3 moBTopeHuid. [Ipumepsi.
KombOunaropusie koHbpurypamuu u (GopMydbl Uisl TOJACYETa 4HCTa

pa3MENICHU, COYETaHUM U NIEPECTAaHOBOK C NOBTOPEeHUSAMH. [Ipumepsr.

Ba3oBblii pazaen 2. OcHOBBI MaTeMaTHY€ECKOI JIOTUKHU
KonrpoabHasi paéora

Bapuant Ne 1

C oMo TabIUI] HCTUHHOCTH, BBIICHUTE, PAaBHOCUJIBHBI JIU CIICTYIONTHE
dbopmysbl anreOpbl BoickazbiBaHUil: F = ((AAB) = C) 2B u G = (AABAC)V B,
Jlanbel BbICKa3bIBaHMS: A: «TPEyTOJbHUK SIBISETCS MPSMOYTOJIbHBIMY, B:
«CyMMa KBaJpaToB JUTMH JBYX CTOPOH TPEYroJibHWKA paBHA KBAApPATy JTHHBI
TpeThelt cTopoHbDy. ChopMynupoBars BbickasbiBaHusi: 4—B, B—A, =4——B,
—B——A, A—B 1 ycTaHOBUTb HCTUHHOCTHOE 3HAYECHHE JIJISI KaXKIOTO U3 HHX.
BBIICHUTB, SBISETCS JTU JIOTMYECKHA MPABUIBLHBIM CICAYIOIIEEe pPacCyKICHUE:
«Bce kpymibie Oynouku BKycHble. HekoTopbie pyMsiHbie OyJOYKH HE BKYCHBIE.

3HAYUT, HEKOTOPBIE pyMsIHbIE OyJIOYKU HE KPYTIIBIEY.

Bapuant Ne 2

C ITOMOIIIBIO Ta6J'II/II_[ HCTHUHHOCTH, BBIICHHUTC, PABHOCHJIBHBI JIK CJICAYIOIIHC

dbopmyiibl anredps! BeickazbiBanuid: F = ((AAB) - C)—= Bu

G = (AABAC)VB.

Haner BbickazpiBanms: C: «Ha HeOe ecTh Tyun», DI «uaer moxab».
Cdopmymuposars BeickazsiBanus: C—D, D—C, -C——D, -D——C, C&~D u
YCTaHOBUTh UCTUHHOCTHOE 3HAYEHUE ISl KaXKJI0TO U3 HUX.

BbISICHUTB, SIBISETCS JIM JIOTUYECKU MPABWIBHBIM CIIEIYIOIIEE PACCyKICHUE:
«Bce wmeramiael  AJEeKTpONpoBOAHBL. HeEKoTophle JKHAKOCTH — METaJUIb.

CJ'ICI[OB&TCJ'II)HO, HCKOTOPBIC JKUAKOCTH IJICKTPOIIPOBOJIHLD).

Ba3oBwlii pazaen 3. JjeMeHTHI TEOPUH YHCET



10.

11.

12.
13.

14,

15.

[lonatne o cucreme cuucieHus. [[O3ULIMOHHBIE W HEMO3UIMOHHBIE
cucteMbl cuucieHus. [Ipumepsr.

Jecsatuynas cucteMa CUMCIEHUs. TeopeMa O MPEACTAaBICHUHM YHCIIA B
JNECITUYHON cucTeMe cuucieHus. CpaBHEHUE YHCEN B JIECATUYHOMN
cucreme cuuciieHus. [Ipumepsl.

AJITOPUTMBI CIIO’KEHHS U BBIYUTAHUSI MHOTO3HAYHBIX YUCEIl B IECATUYHON
cucreme cuncienus. [Ipumepsr.

AJITOPUTMBI YMHOXKEHHS U JICJICHUS] MHOTO3HAYHBIX YUCEI B JECSITUYHOM
cucreMme cuncienus. [Ipumepsr.

[lepexon U3 ONHOM CHCTEMBI CUMCICHHS B JApPyryro. ApudmeTudyeckue
orepaliu B IPyrux NO3UIMOHHBIX cCUCTeMax cuucieHus. [Ipumepsi.
OTHoO1IEHNE NETMMOCTHU U €ro cBoicTBa. [IpumMepsl.

[Ipusnaku paenumoctd Ha 2, 3, 5, 7 u 11 B JecaATUYHOU cUCTEME
curciieHus. [Ipumepsi.

[Ipu3Haku aenmumocTtd Ha 4, 8, 9, 25 B necATHYHON CHUCTEME CUMCIICHHS.
[Ipumepsl.

[Tpusnak nenumoctu Ilackand. [Ipumepsl ero ncmnoab30BaHUs.

Jlenenue ¢ ocratkoMm. Teopema 0 €AMHCTBEHHOCTH JIEJICHUS C OCTATKOM.
[Ipumepsr.

HauGonpmmit o0mmit nenurens (HOJ) nByx uwmcen, ero CBOMCTBA.
Aunroput™ EBximmaa st Haxoxaenuss HO/L. [Tpumepsr.

B3anmHO npocTeie yncaa U UX CBOMCTBA.

Haumenbmiee o6mee kparnoe (HOK) naByx wuyumcen, ero CBOWMCTBa,
npuMeHenue. [Ipumepsi.

[IpocTeie umcna, CBOMCTBAa MPOCTBIX yucen. Kpurepuil pacno3HaBaHUs
pocThIX uncell. Pemero Opatocdena. [Ipumepsr.

OcHoBHast Teopema apudmeTukn. KaHOHMYECKOE TpPEACTaBICHUE
HaTypalibHbIX uunceln. [Ipumepsl. Haxoxaenne HOK u HOJl nByx umcen

10 UX KAHOHUYCCKOMY IPEACTABICHHIO. HpI/IMepBI.

Ba3zoBwlii paznen 4. UucsioBble CCTEMbI: MHOKECTBO HATYPAJIbHBIX YHCE



12.

CylHOCTh aKCMOMAaTHYECKOW TEOpUM HaTypaibHBIX uMces. OnpeneneHue
HATypaJIbHOTO YHCIIA.

CrnoxeHue HaTypajbHBIX YUCENI U €ro CBOMCTBA. Teopema O CylEeCTBOBAaHUU
Y €AMHCTBEHHOCTH OIIEPALUU CIIOKEHUS.

YMHOKEHHE HATYypaJIbHBIX YUCEN U €T0 CBOKCTBA. [Ipumepsl.

OTHOILIEHHE MEHBIIE HA MHOXECTBE HATYpaJbHBIX YUCEI U €ro CBOMCTBA.
TeopeMa 0 TpaH3UTUBHOCTH OTHOILIEHUS MeHbLIE. [IprMepsl.

Oneparys BBIYUTaHUS. 3aKOHBI MOHOTOHHOCTH. [Ipumepsl.

Onepanus nenenus, ee cBoiicTa. [Ipasuna nenenus. IIpumepsr.
TeopeTUKO-MHOKECTBEHHBIN CMBICII HATYPAJIBHOI'O YHCIIA.
TeopeTuKO-MHOXECTBEHHBIN CMBIC OTHOLIEHHS MEHBIIIE.

TeOpeTI/IKO-MHO)KGCTBeHHHﬁ CMBICJ OoIIcpanuu CJIIOKCHUA 1 YMHOKCHUAA.

. TGOpCTHKO-MHO)KGCTBCHHBIfI CMBICJI OII€paliil YMHOKCHUA U JCIICHUS.

. HarypanpHoe uymcno kak Mepa BenuuuHbl. [IOHATHE NOJIOKUTENBHON

CKaJIIPHOW BEJINYMHBI U €€ U3MEPEHUE.
[Tonsitue «3anavay. Buasl 3anad. O00cHOBaHKE BBIOOpA apU(PMETUUECKHUX

JICCTBUI TIPU PEIIEHUN TEKCTOBBIX 3a]1a4.

Bba3zoBbiii pa3nes 5. Pacimiupenne MHOKeCTBA HATYPAJIbHBIX YHCeJ

O pacmpeHurM MHOXKECTBAa HaTrypaipHbIX uyucen. [lonsarume nomw,
OOBIKHOBEHHOH apoOu. OCHOBHOE CBOMCTBO JpoOW. 3ajayu Ha YacTH.
[Ipumepsl.

Omnpenenenue MOJOXKUTEIBHOTO pPalMOHAIBHOIO uuncia. Hecokparumas
3aMuch palMoHanbHOro yucia. [Ipumepsi.

CrnoxeHue MOJOKHUTENIBHBIX PalMOHAIBHBIX 4yucen. CBOMCTBA CIOXKEHUS
MOJIOKUTENbHBIX PAallMOHAIBHBIX uncell. [Ipumepsl.

BblunTanue — NOJOKWTENBHBIX  PAlMOHAIBHBIX  YHCENI.  YCIOBHUE
CyliecTBOBaHUs pa3sHoCTU. [IpaBuiia Berunranus. [Ipumepsl.

YMHOKEHHE MOJOXKHUTENbHBIX PAIlMOHAJIBHBIX YHCENl, €ro CBOWCTBA.

[Ipumepsl.



10.

11.

12.

13.
14,

1.

2.

JleneHrne TMONOXKUTENBHBIX palMOHANBHBIX uyucen. [IpaBuna nenenHwus.
[Tpumepsl.

OTHoOllIEHHE TOpsAJIKA HAa MHOXKECTBE palMOHAIbHBIX yucen. [IpaBuiia
cpaBHeHHS Apobeit. [Tpumepsr

CBolicTBa MHOXKECTBA pallMOHATIBHBIX YUceNl. CBSA3b MEXKY MHOXKECTBOM
HaTypaJbHBIX M PAalMOHAIBHBIX yuced. CMelIaHHbIE YKClia U Olepaluu
HaJ HUMH. [Ipumepsl.

[lonsiTue KOHEYHOW  AecATUYHOM  Japobu. CBOMCTBA  KOHEYHBIX
JecATUYHBIX apooeit. [Ipumepsr.

Omnepany HajJ, KOHEYHBIMH JCCATUYHBIMH JpOOSIMH W HUX CBOMCTBA.
[Ipumepsl.

[IpencraBnenne OOBIKHOBEHHOW JIpOOM B BHJI€ KOHEUHOHN JECATUYHOM.
Oxpyriienue uncen. Jlecatuunpie NpuOIMKeHNss 0ObIKHOBEHHBIX JPOOEH.
[Ipumepsr.

[TonsiTue OECKOHEUHOM NeCATUYHOW Mepuoaudeckoit npodbu. Ilpasuiia
npeoOpa3oBaHus OOBIKHOBEHHOW JApoOM B JCCATUYHYIO U HAO0OOpPOT.
[Ipumepsl.

[TonsiTue nmpoueHTa. 3aa4u Ha HaX0XKAeHUE NPoLeHTOB. [Ipumepsl.
[lonsatne IIPOIIOPLMH. OcHoBHOE CBOKCTBO IIPOIIOPLIHH.
[IponopuroHanbHasi 3aBUCUMOCTh MEXKJY BEIWYMHAMH. 3ajJayd Ha

IPONOPLUUOHANIbHOE JeneHue. [Ipumepsl.

ba3zoBbiii pa3aes 6. 'eomerpuyeckue purypbl 4 BeJIM4UNHBI

O reomerpuun Jlob6aueBCKOro: UCTOPUS BO3HUKHOBEHHS, OCHOBHBIE TTOHSTHUSI,

ITOJIOXXCHHA, aKCMOMBI.

Axcuomartuka GBKHHHOBOﬁ rCOMCTPHUH. BOBHUKHOBCHUE I'€OMETPHH, OCHOBHBIC

IMOHATHA MU OTHOLICHHSA, I'PYIIIIbI aKCHUOM, pPa3JIN4dre IIKOJBbHON aKCMOMATUKU U

akcuoMatuku [ mianoepra

[Tonsitue reomerpuueckoid Gurypsl. Jlyd, orpe3ok. Ilnmockue, BBITyKIIbIE U

HEBBIMIYKJIbIe  (UTYphl, MHOTOYTOJBHUK, OCHOBHBIC  XapaKTEPUCTUKHU



reoOMeTpUYeCcKOl (Uryphl, MOHATHE MEpUMETpa W IUIOIIAAM B HadalbHOU
HIKOJIE.

4. Yriuel: TIOHATHE YyIyia, OOO3HAYE€HHWE, BHUJbBI YIJIOB, OHCCEKTpuca Yyria,
WU3MEPEHUE YTIIOB, BBEJCHUE MMOHATHS YIila B IIKOJbHOM KypCce€ MaTEMATHKHU.

5. IMapamienbHOCTh NPSIMBIX Ha IUIOCKOCTH: ONPEIEIEHUE, YIJIbI, 00pa3yemble
IpU NEPECEUCHUH JBYX IMAPAUICIbHBIX MPAMBIX TPETHEH MPSIMOM, aKCHOMBI
MapajuieIbHOCTH, CBOMCTBA U NMPU3HAKHU NAapaJUICIbHBIX MPSMBIX.

6. [lepneHaUKYISIPHOCTh MPSMBIX Ha IIJIOCKOCTH: OINpeEJelieHue, CBOMCTBA
NEPHEHANKYJIIPHBIX MPSAMBIX C JOKa3aTesIbcTBOM. Jl0Ka3arh, 4YTO JBE MpsSMbIE
OJTHOM IUIOCKOCTH, NEPIEHAMKYIISIPHBIE TPEThEU MPAMON, apaJJIEIbHBI MEXTY
co00il.

7. IloHaTe MHOTOYTOJIbHHKA, BBINYKIbIE W HEBBIMYKIBIE MHOTOYTOJBHUKH,
JMaroHajib MHOTOYTOJbHUKA, CYMMa YIJIOB BBIINYKJIOTO MHOIOYTOJbHUKA,
IpaBUJIbHBIE MHOTOYTOJIbHUKH,

8. IlonsTe mepumeTrpa U IUIOMIAJM  MHOTOYIOJbHHMKA, PABHOBEJIUKHUE,
PAaBHOCOCTaBJICHHBIE U PABHbIE MHOTOYTOJIbHUKH.

9. IlonsTHe TpEyroyibHUKA, BUABI TPEYrOJbHUKOB, TEOpeMa O CyMME YIJIOB
TPEYTOJIbHUKA,

10.buccekTpuca, MeauaHa, BBICOTa B TpeyrosibHuke. OmpeneneHue U CBOMCTBO
CpEIHEW JTMHUU TPEYTOJbHUKA.

11.1Tpu3Haku paBeHCTBA TPEYroJbHUKOB. DOpMyJbl HAXOXIEHHUS ILJIOLIAIU
TPEYTOJIbHUKA.

12.PaBHOOEPEHHBIN TPEYTOJBHUK. OIpeAesieHne, MPHU3HAK PaBHOOEIPEHHOTO
TPEYTOJIbHUKA, CBOMCTBO OUCCEKTPUCHI, MPOBEIEHHON K OCHOBAHHUIO.

13.PaBHOCTOpOHHUN TPEYTOJBbHUK: OINpEJCICHUE, CBOWCTBA, HAXOXICHUE
IJIOIIAN PABHOCTOPOHHETO TPEYTOIbHUKA.

14 TTpsimoyroJIbHBI  TPEYTrOJbHUK.  ompexaeneHue, Teopema  Iludaropa,
HaxOXKJIEHUE  IUIOIMIAJAX  HNPSIMOYTOJIbBHOIO  TPEYroOJIbHHWKAa,  CBOWCTBO
OMCCEKTPHUCHl,  MPOBEACHHOW K  THUIOTEHY3€, OTHOIIEHHUS  CTOPOH

MpAMOYTOJIBHOT'O TPCYTOJIbHUKA.



15.YeTbIpexXyroNbHUKU. ONpEAESICHUE, JAUAaroHadd, CyMMa YIJIOB, HaXO0XKJEHUE
IUIOIIAM  IPOU3BOJBHOIO  BBIIYKJIOIO  YETHIPEXYIOJbHUKA, OCHOBHBIC
YEThIPEXYTOJIbHUKH, W3y4YaeMble€ B IIKOJE, UX ONPEICICHUs, NPU3HAKU U
CBOMCTBA, (POPMYJIBI 111 BEIUMCIICHUS IJIOLIAIEH.

16.OKkpy)HOCTb M KpYT: OIpenescHHe, ATUHA OKPYXKHOCTH, IJIOWAAb Kpyra,
XOpAa, yra OKPYKHOCTH, BIMCAaHHbIE M LEHTPAJbHBIE YIJIbI, CEKYyIIHE M
KacaTelbHbIE K OKPYKHOCTH, UX CBOMCTBA.

17.3amaun Ha TOCTPOEHUE TEOMETPUYECKUX (UTYp: TMOCTPOCHHE JMHEHKOH,
LUPKYJIEM, IUPKYJIEM U JIMHEWKOW, STanbl pEUICHUS 3a1a4 Ha [IOCTPOCHHUE.

18.3J'I€M€HTapHBIe 3ala41 Ha ITIOCTPOCHHUC.



5.2.2. TunoBble BAPUAHTHI TECTOB MO AUCIUIJIMHE
«MareMaTuka»

Tect Ne 1
Ba3oBblii pazaes 1. JiieMeHTHI aiaredpbl, TCOPUM MHOKECTB U
KOMOUHATOPUKH

. Uucno mogmMuoxecTB MHOkecTBa B = {1, 2, 3}, paBHO
A)3 b) 6 B)7 N8
[Tepeceuennem MHOkeCTB A U B Ha3bpIBaeTCcsi HOBO€ MHOXECTBO AN B koTopoe
COCTOMUT U3 BCEX DJIEMEHTOB, IPUHAJICKAIIUX

OO0ObenmHeHneM MHOXKeCTB A W B HaspIBaeTcsi HOBOE MHOXKECTBO AUB,
KOTOPOE COCTOUT M3 BCEX AJIEMEHTOB, MPUHATICKAIITUX

Pa3nocteio MHOXecTB A ¥ B Ha3biBaeTCsi HOBO€ MHOXKECTBO A\B, koTtopoe
COCTOMT U3 BCEX JIEMEHTOB MHOXKECTBA A, HE TPUHAJICKAIIUX

I[OHOJ'IHCHI/ICM MHO>KECTBa A J0 MHOKCCTBA B Ha3wsiBaeTcs HOBOE MHOXKCCTBO,
KOTOPOC COCTOUT U3 BCCX IJICMCHTOB

JIns WITIOCTpAllMM  COOTHOLIEHWHA MEXKAY MHOXKECTBAMHM M ONepauud ¢
MHOECTBaMU IOJIb3YIOTCS CXEMAaMH, HA3bIBAEMBIMHU

YcTaHOBUTE COOTBETCTBUE MEXKY ONepaluusMu Haja MHokecTBaMu A={1,2,3.4}
n B={3,4,5,6} u ux snemeHTamMu

A. ANB 1. {5;6}
b. AUB 2. {3;4}
B. A\B 3. {1;2}
I'. B\A 4. {1;2;3;4;5;6}

OTBerT:




8.

YCcTaHOBUTE COOTBETCTBUE MEXIY IUArpaMMon Dujiepa U €€ CUMBOJUYECKON

3aMUChIO
1) 2) 3) 4)
A B A
C C C C
A. ANBNC; b. (ANB)UC; B. (ANB)U(ANC); I'. BN(CUA).
Otger:
A b B r

9. Crapocra Kypca MpeACTaBWJI OTYET MpernofaBareito (GU3KyIsTyphl: Bcero
ctyaeHToB 45. 13 Hux B ¢yrOonpHOU cekiuu — 25, OackerOombHOM — 30,
maxmatHoit — 28, ¢yrOonbHONM M OackerOonbHOM — 16, dyTOONBHONU U
maxmaTHou — 18, 6ackeTOO0NbHON U IIaxMaTHOM — 17, BO BCeX TpPeX CEKIUSIX —
15. Otuer 6511 3a0pakoBaH. [Touemy?

OrtBerT:

10. 13 100 TypuCTOB, OTIPABISIONIUXCS B 3aTPAHUYHOE MyTEIIECTBUE, HEMEIIKUM
s3pikoM  BhazetoT 30 denoBek, aHruickuMm — 28, (dpaniysckum — 42.
AHITIMACKAM ¥ HEMEIIKMM OJIHOBPEMEHHO BIAJCIOT 8 YEIIOBEK, AHINIMMCKUM U
dpaniry3ckum — 10, HemenkuM U QpaHIy3cKuM — 5, BCEMU TpeMsl SI3bIKAMH —
3. CKOJIBKO TypUCTOB HE BIAJCIOT HU OJHUM SI3BIKOM?

OtBer:
11. B andasute miemenun YAY UMEIOTCS TOIBKO JBE OYKBBI — «a» U «y». CKOJIBKO

pPa3IMYHBIX CJIOB IO TP OYKBBI B KaXKIOM MOXKHO COCTaBUTb, HCIOJB3YS
anQaBUT ATOTO TIJIEMEHU?

OtBerT:




12.

13.

14.

15.

16.

17,

CkonbKuMHU crioco0amMu MOXKET ObITh chopMHUpOBaHA KOMaHIa U3 9 yeIoBeK

Ha OJIUMITHAJTY OT CTYJIEHYECKOM rpymibl U3 23 yenoBek?

OrtBerT:

Yy CTyACHTA 3 sk3aMeHa. CKOJIBKO BO3MOXKHOCTEH pacinpeaciiCHuA OLICHOK

(HEyIOBIETBOPUTEIIBHO, YAOBIETBOPUTEIBHO, XOPOLIO, OTIIMYHO)?

OrtBerT:

[lepBoro centsOpss Ha 1 Kypce HekoToporo (akynbreTa 3arIaHUPOBaHO 3
JIEKIIUU O pa3HbIM npeameram. Beero Ha 1 kypce uzyuaercs 10 mpenmeTos.

CKOJIBKO CYIIIECTBYET CIIOCOOOB COCTaBUTH pacnucaHue Ha 1 ceHTaOps?

OTtBeT:

Ha copeBHOBaHus Kaxablii cTpesiok gaenan 10 BbICTpenoB. 3a Kaxaoe
MONAaJaHUE OH MOJy4yall 5 OYKOB, a 32 Ka)XIblil MPOMAax C HEr0 CHUMAJIOCh
OJTHO OYKO. YCIEIIHBIM CYUTAJIOCHh BBICTYIIEHUE, MPU KOTOPOM CTPEIOK
nosyyan He MeHee 30 oukoB. CKOJIBKO pa3 CTPEJIOK JIOJKEH ObLI MOMNacTh B

MHIICHDb, YTOOBI €0 BBICTYILJICHUC OBLIO YCHGH_IHI)IM?

OTBerT:

Ot nepeBHU 110 Kene3HOAOpokHOM cranHuuu 20 kM. Iloe3n oTxoauT OT
ctaHuuM B 11 4. B kakoMm 4acy 4enoBeKy, )KMBYILIEMY B JAEPEBHE, HAI0 BBINTH

U3 JIoMa, YTOOBI YCHETh Ha MOE3/1, €CJIM OH OYIET UATH CO CKOPOCThIO 5 KM/4?

OtBerT:

N3 nynkroB A u B Bblexalin OJHOBPEMEHHO HABCTpedy IpPYr APYry JBa
BEJIOCHUIICIUCTA CO CKOpOCTAMH 12 kM/4 u 15 xm/4. TlepBbIii Benocumneauct

npoexain 10 Bctpeun 60 km. KakoBo pacctossHue Mexay nmyHkramu A u B?

A) 75 xMm; b) 85 kwm; B) 135 km.



Tecr Ne 2
ba3zoBblii pazaena 2. OCHOBBI MaTeMATHYECKOM JIOTHKH

1. BrICcKa3pIBaHHE — 3TO

2. llpeanoxxeHue, KOTOPOE SBISIETCS BHICKa3bIBAHUEM:
1) 23+11, 2) x<5; 3) 2*4=8; 4) 2>3.

3. OIHOMECTHBIN MpeauKaT — ATO

4. TlpennoxxeHue, KOTOPOE ABJISICTCS OJHOMECTHBIM MPEIUKATOM:
1) x+11; 2) x<y; 3) x+4=8; 4) 2>3.
5. bawxaiitiee pooBoe MOHATHE, IPU ONPEICIICHUH MOHITUS «KBaJpar»:

1) MHOTOYTOJILHUK; 3) HpsIMOYTOJIBHUK;
2) 4eTHIPEXYTOJIBbHHUK; 4) mapajuienorpamm.

6. BumoBoe MOHSTHE JIJIs1 TOHATHS «ITapalIeIoTpaMM»:

1) MHOTOYTOJIbHUK; 3) pomO;
2) Y4ETBIPEXYTOJIbHHUK; 4) Tpaneuns.

7. Jlnsg Toro, yToObI CyMMa JIBYX HaTypaJIbHBIX dncell Obuia 6obie 20,
, YTOOBI XOTsI ObI OTHO

n3 ciaraembix 0bu10 O0sbIe 10.

8. Jlnig Toro, 4ToObI pa3HOCTH JIBYX YMCEI ObljIa YETHOM,

, YTOOBI o0a

KOMITOHEHTA BHIYMTAHUSI ObLITU YETHBIMHU.
9. Ecmu ycnosue 4: x>1; ycnoBue B: X>10; ycnosue C: X>13; ycnosue D: x>20, o

1) C HeobOxoaumo aiis A; 3) D HeoOxoaumo st A;
2) C HeobXxomuMoO JUIs B; 4) B neooxonumo s C;.

10. Ecnm ycnoBue A: X<0; ycnoBue B: X<2; ycnoBue C: Xx<20; ycnosue D: X<30, To

1) C nocraTouHo s A; 3) D nocraTouHo s A;
2) B nocrarouno s A; 4) B nocratouno mis D;.



Tect Ne 3
Ba3oBbiii pa3aea 3. JjieMeHThI TEOPUH YHCeT

Cymma 6:10%+5-10%+4-10*+3-10%+2-10%+1-10 paBHa uuciy
1)654321: 2)65432100;  3) 123456: 4) 6 543 210.

HaTypaanoe qucCJIoO a ACIIMTCA Ha HarypaJlbHOC YHCIO 6, CCIId

Yr10o0BI HAWTH HEU3BECTHOE JIEITAMOE, HaJ0

Y1005l HaUTH HEU3BECTHBIN JICTINTE]Ib, HaJ0

VYKaxunuTe BEpHOE YTBEPKICHUE:

1) Ecam kaxaoe ciiaraeMoe JEIUTCA Ha HEKOTOPOE YMCIIO, TO U CyMMa 3THX
CJIaraeMbIX JEJIUTCS HA 3TO YHUCIIO.

2) Ecnu 0HO M3 claraeMbIX JCTUTCS Ha HEKOTOPOE YUCIIO, TO U CyMMa dTHX
CJIaraeMbIX JEJIUTCS HA 3TO YHUCJIO.

3) Ecnu xaxmoe ciaraeMoe HE JCIWTCS Ha HEKOTOpOE YHCIIO, TO M CyMMa
ATUX CIAraeMbIX HE EJIUTCS Ha 3TO YUCIIO.

4) Ecin cymma claraeMbIX JEJIMTCA Ha HEKOTOPOE YHCIIO, TO KakI0e

cjlara€Moc€ JCJIUTCA Ha 3TO YHUCJIO.

Ecin ACIINMOC YBCJIIMYUTL B 8 pa3, a ACIUTCIIb — B 2 pas3a, TO 94aCTHOC

CTaHCT

Ecin ACIIMMOC YMCHBIIUTL B 9 pa3, a ACIUTCIIb — B 3 pas3a, TO 94aCTHOC

CTaHCT




8.

Ecnu nenvmoe yBenuuuth B 6 pas, a JeNUTENb YMEHBIIUTHh B 2 pa3a, TO

HJaCTHOC CTAHCT

HarypanbHoe unciio nenurcs Ha 3, ecinu

10.

HarypanpHoe uucio nenurcs Ha 4, eciu

11.

HarypanbsHoe uncio nenutcs Ha 11, ecnu

12.

HaTypaJILHoe YKCJIO HAa3bIBAKOT ITPOCTBIM, CCJIIN

13.

14,

HarypanpHoe uucno, umeromee Oosiee JBYyX HaTypajbHBIX JIEJIHUTEIEH,

Ha3bIBAIOT

HauGonbimmit o0muii 1eauTenb JByX YUces — 3TO

15.

16.

HOJI (525; 231)
1) 3; 2) 7; 3) 21; 4) 11.

Haumenbiiiee o011iee KpaTHOE JIByX YUCE — 3TO

17,

18.

19.

HOK (525; 231)
1) 21; 2) 121275; 3) 5775; 4) 1155.
B xaxxmom OykeTe J0mKHO ObITh 2 KpacHBIX B 3 0enbIx po3bl. Eciiu umeetcs 40

KpacHbIX M 50 OenbIx po3, TO HaWOOJbIIEE KOJIUYECTBO TaKUX OYKETOB

paBHO

Ecnu natu3HauHoe 4ynciio 5x98y KpaTHO YMCITy 72, TO YACIO 5X—Y paBHO



a)-3;0)1;B)12; 1) 4; n) 24

20. 123 pabGoTHHKa OpraHU30BaHbl B Opurajel mo 7 u no 12 denoek. OcTaTtok OT
JiesieHrs oOIIero yucia opuraza Ha 5 paBeH

a)1;0)2;8)3;1r)4;, 1) 0

Tect Ne 4
Pasjen 4. UncjioBble CHCTEMbI: MHOKECTBO HATYPAJIbHBIX UM CEJT

1. MHO)KCCTBO, IJIA 3JICMCHTOB KOTOPOI'0 YCTAHOBJICHO )

YAOBJICTBOPAIOIICC , HA3bIBACTCA
MHOXCCTBOM HAaTypPaJIbHBIX YHUCCII.

2. Onpenennutb, Kakas U3 MPEACTABICHHBIX MOJEIEH YIOBIETBOPSAET CUCTEME
axcuoMm [leano:

1 2 3
e—0 .

3 al a2 a3 5

A B B r

3. YcTaHOBUTH COOTBETCTBUE MEXAYy airedpauvyeckod omnepamnue u
YCIOBHUSIMH, C TIOMOIIbIO KOTOPBIX OHa OMNpEeJeieHa Ha MHOXKECTBE
HaTypaJbHBIX YHUCEII:

Onepanus YcnoBus
A. Crnoxenue (a+Db) 1. a=b+c 5.ab=c
b. Beruuranue (a-b) 2. a+b'=(a+b) 6.a'l=a
B. Ilpoussenenue (a-b) 3.atl=a 7.bc=a
I'. lenenue (a:b) 4. a'b’=a-b+a 8. a=b-c

B tabnuiie mox kaxxmoi OyKBOM, OPEEIISIIOIIEH Oneparnio, yKaxxuTe HoMep
MOAXOASIIETO YCIOBUS ISl JAHHOUW ONEpalni.
Omeem: A b B T

4. YtoObl CyMMy JBYX CJIara€MbIX YMHOXXHUTH Ha YHCII0, MO)KHO

5. UTOOBI U3 CyMMBI JIByX CJIAra€MbIX BBIYECTh YHUCIIO, MOKHO




6. UTOOBI BBIYECTH U3 YUCIIA CYMMY JIBYX CJIara€MbIX, MOKHO

7. Jlna nmroObIX ABYX HATypajbHBIX YHCEN MMEET MECTO TOJIbKO OJTHO M3 TPEX
OTHOILICHUU:

8. 19> 10, Tak xak

9. 23+6 < 2349, Ttak Kak

10. 13-8 > 13-5, Tak xak

11. Pa3menuts a Ha b ¢ ocTarkoM, 3TO 3HAYUT

14. YCTaHOBUTE COOTBETCTBHE MEXKJY CBONCTBAMHU OIEpalvii U CIocoOoM
BBIYHCIICHUSA:

A. TIepeMeCTHTEIbHOE CBONCTBO CIIOKCHHSI 1. (412+116)-112=(412-112)+116
B. couerarenbHOE CBOI/ICTBvO CITOKEHHUSI 2. 844-(244+220)=(844-244)-229
B. nepeMecTHTENbHOE CBONCTBO YMHOXKCHHS
I'. coderareiabHOE CBOMCTBO YMHOXKECHHS 3. (37+42)+58=37+(42+58)
Jl. pacrpeienuTenbHOe CBONCTBO YMHOKCHHS A 183+100=100+183
OTHOCHTEJIBHO CIIOXKCHUS
E. pacnpenenurenbHOE CBOMCTBO YMHOKECHUS 5. 34-15=15-34
OTHOCHUTEJIBHO BBHIYATAHUS 6. 39-6+39-4=39-(6+4)
7K. pacnipeienuTenbHOE CBOMCTBO JETIECHUS
OTHOCHTENBHO CIIOKEHHUS 7. 39:6-39-4=39-(6-4)
3. pacnpenenuTenbHOe CBOMCTBO JENECHHUS 8. (44-58):11=(44:11)-58
OTHOCHTCALHO BLIFHTARA 9. (44+121):11=44:11+121:11
HN. pacnpenenurtenbHOE CBONCTBO JCICHUS
OTHOCHUTEIILHO YMHOKEHUS 10.(99-36):9=99:9-36:9
K. pacnpenenureibHOE CBOMCTBO BHIYUTAHHS 11.67-4-25=67-(4-25)

B Tabmmie mom KaXIbIM HOMEpPOM, OIPEACIISIONIMM CIIOCOO BBIUYMCICHHH,
yKaXuTe OyKBY MOIXOJISIIETO CBOMCTRA OMEpaIiu.
Omeem:

1 2 3 4 3) 6 7 8 9 10 1




15. Ykaxxure 4qrCJI0, KOTOPOC MOKET OBITH OCTATKOM IIpru ACJIICHUHU HATypaJIbHOI'O

yucia Ha 98.
A) 102 b) 100 B) 98 I') 96

16. B xax70M IOABE3AC HA KAXKIOM 3TAXKE NEBATUITAKHOIO JIOMA PACIIONIOKEHO
o BOocemb KBaptup. Hainure HOMeEp 3Taka, Ha KOTOPOM HAXOIUTCS
kBapTupa Ne 173.

A)3 b) 4 B)S )6

17. Tetpanp crout 16 p. Kakoe Hanbosblliee KOJIMYECTBO TETPAACH MOKHO

Kynuth, umest 100 p.?
A)S b) 6 B) 7 I8

18. IleTs pazgenui yncio 108 Ha HEkoTOpoeE uKcio U noxyuni ocrtatok 10. Ha
Kakoe uncio aenui [lets?

A) 14 b) 10 B)7 2

19. OnHO yucao Ha 62 Gounbiie apyroro. [Ipu geneHun 0IHOTO U3 HUX Ha JPYroe
C OCTAaTKOM B YaCTHOM moJiy4yaercss 5 U B octarke 6. Haiigure 3Tm yucna.
Omeem:

20. YCTaHOBUTE COOTBETCTBHEC MCXKAY BCIWYMHAMHM W HX BO3MOXHBIMUA

3HAYCHUSIMH:
BEJIMUYMHBI 3HAUYEHU A
A) mionaabs MOHUTOPA KOMITBIOTEPA 1) 75 500 kB. kM
b) mnomans ropona CaHKT- 2) 1439 kB. kM
[TerepOypra 3) 100 kB. MM
B) miomaas HOTTS Ha maybIe 4) 960 kB. cM

B3pOCIIOTO YEJIOBEKa
I') mnomaas Kpacnomapckoro kpas
Ortger:

A b B r

21. Onpegenutre OOBEKT, €ro BEJIMYMHY, YHCICHHOE 3HAYCHHE U EIUHUILY
U3MEPEHUS BEJIMUMHBI JUISl KAKIOT0 U3 CICAYIOIINX IPEIIOKCHUM:

[Ipennoxenne OO0BeKT Beanunna Enunuia Yuciaennoe
(CBOMCTBO) HU3MEPEHHUS 3HaUEeHHE

a) B xopoOke 8 kr koHpET

0) I'myOuna oBpara 2 m.

B) [lnomanp ydactka 6 coTok

r) B cepBusze 12 Tapenok

1) Poct mkonpHUKa 1M 40 cMm

22. N300pa3ute rpaguiecKyro WUTIOCTPAIMIO M MOJIENh PEIISHUs I 3a/1a4H:

3anada | Mogenp penieHus




. B Gonpmioit kierke nomyraes B 2
paza Oouiblie, YeM B MaJICHBKOM, a B
MaJICHBKOH Ha 5 MOIIyTraeB MEHBbIIIE,
4yeM B 00J1b11101. CKOJIBKO MOITyTacB
B OOJIBIIION KJIETKE

. JlBa noB1a MJIBLIM HABCTPEUy APYT
apyry. OuH NpoIuIbul A0 BCTPEUn
27 M, a 1pyroil — Ha 4 M MEHBbIIIE.
Kakoe paccTosiHrEe ObLIO MEXAY
HUMU CHaJaJia 3a1uibiBa’

Tect Ne 5
Bba3oBblii paznea 5. Pacmiupenne MHOXKeCTBA HATYPAJIbHBIX YHCeJ

Coxkparute 1po0Ou 1 yKa)XKUTE HAMMEHBIIYIO U3 3TUX Apo0ei
108 360 315
1) —; 2) —; 3)—;

225’ a4a0’ 540’
5 2 2 7 1
3nauenue Beipaxkenus |~ — - ): |-+ — ) -3 - paBHO
8 5 a3 20 3
1) 3; 2) 5; 3) 1;
4 L4
Macca TopTa cocTaBisieT ~ KT U emé€ — ero maccol. KakoBa macca topra?
pu ] ]

OTBerT:

2

1
VYkaxkute X0Ts1 Obl OJTHO YUCIIO, KOTOPOE OOJIbIIIe ~» HO MeHbIIIe —

OTBeT:

3puTenr MOTYT BBINTH W3 KHHO3ajla yepe3 y3KHE U IIHPOKHE 1Bepu. Ecnu
OTKPBITHl TOJBKO Y3KHE IBEPHU, TO BCE 3pUTENIM BBIXOAAT 3a 15 muH. Ecnwm
OTKPBITHl TOJIBKO HIMPOKHE JIBEPHU, TO BCE 3pUTEIM BBIXOJAT 3a 10 mMuH. 3a
Kakoe BpeMs 3ajl 0CBOOOIUTHCS, €CIU OTKPBHITHl OJHOBPEMEHHO T€ W JIPYTHUe
nBepu?
1) 12,5 muH; 2) 6 muH; 3) 10 mMuH;

B xypnane 168 crpanui. Koppekrop npounrtan g0 obena % BCETO XypHala, a
nocyue obena erie HecKobko cTpanuil. [locie 3Toro eMy ocTanoch mpodnuTaTh

1
5 XKypHasa. CKOJIBKO CTpaHMI] MPOYUTAII KOPPEKTOP Tocie odema?

1) 63; 2) 21; 3) 49;
Penakrop mpounTan % pykonucu, yto coctaBwio 80 crpanuu. Ha apyroit nenn

OH TMPOYMTAN YETBEPTh OCTABIIMXCS CTpaHull. CKOJIBKO CTpaHUIl €UIE€ He

IIPOYUTAHO?




8.

9.

10.

11.

12.

13.

14,

15.

1) 32; 2) 90; 3) 200;
VYkaxkute uncia, KoTopbie 0omblie 3,3, HO MeHbIIIe 5,5

1) 5,25; 2)5,51; 3)4,12; 4)3,305; 5)5,503; 3)3,295; 3)4,638;
3nauenne Belpaxenns (9,12 — 0,18+ 1,5): (3,17 + 4,33) pasno

1) 1,18; 2) 1,8; 3) 66,375;
Jlns geTckoro mpasaHuKa KYyNWIM PyJIOH IIBETHOM Oymaru jqiuHo# 16,5 m. Ha

usrotopieHue ¢uaxkos nouwio 0,4 srtoro pynoHa. CKOIBKO MOXKHO CHAENaTh
THPJISTH]T U3 OCTaTKOB PYJIOHA, €CJIA Ha Kaxayro Tpedyercs 1,5 m?

1) 7; 2) 27, 3) 6;
®epmep cobpain 8,5 11 1010k u 20 1 kaprodensa. Ha xpaneHue OH MOJTOXKUI
80% coOpannbix 510510k U 30% coOpaHHOTO KapTodes, a OCTalbHOE MpoAal.
610K unu xkaprodesis oH npozan 60JbIlIe U Ha CKOJIBKO LIEHTHEPOB?

OTBerT:

bacceitn npsimoyroipHOUM (opmbel umeer pasmep 6x9 wm. Ilo mepumerpy
OacceitHa BBUIOKWIM OOpAIOp U3 KBajapaTHOM MmiIMTKu pazmepoM 30x30 cwm.
Cxonbko noTpedoBasioch mMTok? Kakyro miomans 3aHumMaeT 0acceitH BMecTe
¢ 6opmaropom?

OTBeT:

JITMHBI CTOPOH MPSIMOYTOJILHUKA OTHOCATCA Kak 3:2. JlinHa Gombiieit CTOPOHBI
paBHa 12 cM. [IepumeTp 3TOrO NpsIMOYrOJIbHUKA PAaBEH
1) 20 cm; 2) 96 cmMm; 3) 40 cMm;

JIBa xOMMEpCaHTa BIOKUJIM B MIPOEKT COOTBETCTBEHHO 2,5 MJIH. p. U 4 MJIH. p.
u nonyunian 10% npubsuin. OnHy MOJIOBUHY ATOM MPUOBUIM OHU MOTPATHIIN
Ha HOBO€ 000pyJ0BaHKE, a BTOPYIO MOJOBUHY pa3Aesiii MEX1y coO0H B TOM
K€ OTHOUIEHWH, B KAKOM HAaxOAWJIUCh BHECEHHbIE WMMHU JIeHbIU. CKOJIBKO
MOJTYYHJT KayKIbIii?

OTBerT:

Nwmeercs 3% u 30% pactBopel coiii. B KakoM OTHOLIEHHWH CIEIYET HX

cMeIIarh, YTOO0kI Momy4uuTh 12% pactBop comm?



1)0,1; 2)10; 3) 2.

16.Hekoropoe yucino ymensmmiid Ha 30%. [lodyueHHOE YHMCIIO YMEHBIIUIN Ha
20%. Ha ckoibKO MPOILEHTOB UTOTOBOE YKUCIIO YMEHBIIUIOCH IO CPABHEHUIO C
nepBOHAYAIbHBIM?

1) Ha 50 % ; 2)Ha 56 %;  3)Ha 44 %.

Tect Ne 6
ba3osblii pazaea 6. [eomerpuuyeckue purypsl 1 BeJJUIHHbI
1. BepHo am, 4TO IIIONIAIHL S MapauiesorpaMmMa co cToponamu a u b pasna ab?
Ortger:
2. BepHo 1m, uTo 1I0mans S npsSMoyroiabHEKa JuaroHansio d, papaa d??
Ortser:

3. q)I/II‘ypI)I, HMCIOIIKUC PABHLIC INTOIIA AN, HA3bIBAOTCA

4. Kak u3MEHHMTCS IUIOIIAIb NPSIMOYTOJIBHOIO TPEYTrOJIbHUKA, €CIU €ro
OCHOBAaHUWE YBEJIIMYUTH B 4 pas3a, a BBICOTY YBEJIIMUNTH B 2 paza’?
1) yBenuuutest B 2 paza  2) yMEHBIIUTCS B 2 paza  3) yBeauuuTcs B 8 pas
4) ymenbuTcs B 8§ pa3  5) HE U3MEHUTCS
Otger:
5. Bricora TpeyronbHuka paBHa 24 cM, ocHoBanue 0,36 M. Ilnomanb qaHHOTO
TPEYroJbHUKA PaBHA!
1) 4,32 cm? 2) 4,32 m? 3) 4, 32 qm? 4) 432 cm®
Otger:
6. M3BecTHO, YTO y B pPaBHOOEAPEHHOM TPEYTOJIBHUKE CpPEIHSsS JIMHUS,
napajuiesibHasi OCHOBaHHWIO, paBHa IMosIoBUHE ocHOBaHuUs. Chopmynupyiite

oOpaTHOe yTBEpKACHUE:

7. BepHo nu yTBEepkKACHUE, 0OpaTHOE JAHHOMY B Bompoce 67
Ortger:

8. U3BecTtHO, 4TO B poMOe€ aUaroHajaul NEPECEKAIOTCs MOJ NPSIMBIM YIJIOM.



CdopmynupyiiTe 00paTHOE yTBEPKICHUE.

9. Bepno nu oOpaTHOE YTBEpKJICHHE, OOpaTHOE JaHHOMY B Bompoce 87
OTger:
10. SIBnsieTcs U MOHATHE MPSIMOYTOJIBHUAKA POIOBBIM JIJISI TOHATHUS poMOa?
Otger:
11.5Bnsiercs I YCJIOBHE MEPIIEHANKYISIPHOCTH JaroHalen
YEeTHIPEXYTOJbHUKA JIOCTATOYHBIM JIJIs OTIpesiesieHust pomba?
Ortger:
12.Breigenute U3 MpUBEICHHBIX CBOWCTB KBaJpaTa CyIIeCTBEHHBIC!
1) paBeHCTBO MPOTUBOJICIKALTUX CTOPOH;
2) paBEHCTBO MPOTUBOJICIKAITNX YIJIOB,;
3) paBEHCTBO BCEX CTOPOH;
4) paBEHCTBO BCEX YIJIOB;
5) mapaIeIbHOCTh IPOTUBOJICIKAIITUX CTOPOH;
6) MepHIEeHIUKYISIPHOCTh TUAroOHaNe;
7) paBEHCTBO JAMaroHaseu;
8) meprneHAUKYISIPHOCTD CTOPOH;
9) nanHas purypa — 4eThIPeXyroJbHHK
Otger:
13. OTpe3ok, COSAMHSIONINI JIBE TOUKH OKPYKHOCTH, Ha3bIBACTCS
14 . BnivicaHHbIii Yol OKPY>KHOCTH, OIHUPAIONIMNACA Ha JuaMeTp, paBeH
IpaaycoB.
15. Kakue ymibl, oOpa3dyeMbie TIpU NEPECEUCHUH JBYX MapaJlICIbHBIX MPSIMBIX
TpEeTheN MPSIMOM, paBHBI MEX1y COOOM:
1) BHyTpEeHHHE OJJHOCTOPOHHUE;  2) BEPTUKAJIBHEIC,
3) BHyTpEeHHHUE HAKPECT Jexamue; 4) COOTBETCTBEHHBIE.
16.Ymib1, uMeronue OOIIYH0 CTOPOHY, a JBE€ JApPYrHe CTOPOHBI KOTOPOTO

COCTAaBJIAIOT paBBepHYTBIf/JI YTOJI, Ha3bIBAKOTCS




17.0Tpe30K, COEOUHSIONIUNA  BEPIIMHY  TPEYroJbHUKA C  CEpelMHON

HpOTI/IBOJIe)KaHleﬁ CTOPOHBI, HA3bIBACTCA

18.YacThb npsiMoit, IMEIOITasi Hadyajio U KOHEIl, Ha3bIBAETCS

19.B npsAMOyroasHOM TpPEYTOJbHUKE CTOPOHBI, 00pasyloliue MpsSMON yTol

Ha3bIBAIOTCA

20.B mpsMOYrojgpbHOM TpEYTOJIbHHKE OTHOIICHHE KaTeTa, MPUJIeKAIIEro K
OCTPOMY YTy, K IIPOTUBOJICKALLEMY KareTy Ha3bIBACTCS

JAHHOTO yIJIa.




3.3. AHaJau3 pe3yJbTATOB OOy4YeHHUs] U TNepedYeHb KOPPEKTHPYIOIIHX

MEpPONPHUSTHIA M0 Y4eOHOM TUCUHMILTIMHE

JIucT BHeceHUs U3MeHeHU
JlomonHeHus: ¥ U3MEHEHHs B paboueil mporpamMme JucHuIuinHel Ha 2017-2018
y4EOHBIN ToJT

B pa6oqy}0 nporpamMmy AUCHHUINIMHBI BHOCATCA CIICAYIOIINC U3MCHCHUA

1. Ha tutynsHom smucte PIIJ] m ®OC u3MeHeHO Ha3BaHHWE BEIOMCTBEHHOM
MPUHAJICKHOCTH «MUHHUCTEPCTBO HAyKW U BBICHIETO 00pa3oBaHUsS» Ha

OocHOBaHMHU mpukaza «O BHeceHnn uaMeHeHul B cBeneHus o KITIY um. B.II
ActadneBa» ot 15.07.2018 Ne 457 (m).

2. B conepkaHWM AWCHMIUIMHBI BBIEICHBI CICAYyIONIMe pasaenbl: Pazmen 1.
OnemMeHThl anreOpbl, TEOPUM MHOKECTB U KoMOMHaropuku. Paznen 2. OcCHOBBI
Maremarndeckod Jsorukd. Pasmen 3. OnemeHTsl Teopuu uwncen. Pasnmen 4.
HucnoBele CUCTEMBI: MHOXKECTBO HaTypaibHbIX 4yuceld. Pasmen 5. Pacmmpenwue
MHOXKECTBa HaTypajpHbIX uyHcen. Pasmen 6. ITeomerpuueckue ¢urypsl u
BEJINYMHBI.

3. Crmcok nmTeparypsl OOHOBIEH YYEOHBIMH W y4eOHO-METOIUYCCKUMHM
U3JIaHUSIMU, DJIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMu; OOHOBJIEH MEPEUCHb
COBPEMEHHBIX MPO(EeCCHOHANBHBIX 0a3 JaHHBIX U UH(OPMAIMOHHBIX CITPABOYHBIX
CUCTEM.

PaGouas mporpamma AUCHUIUIMHBI IEPECMOTPEHA U 0JJ00peHa Ha 3aceaHuu
Kadenpsl €CTeCTBO3HAHUS, MATEMATHKN U YaCTHBIX METOIMK

nporokos Ne 8 or 16.05.2017 r.

BHeCeHHbIE U3MEHEHHS Y TBEPIK/IAL0:
3apenyroumit kaheapoilt  “p . apie /| E.C.Ilankosa

OnobpeHo HayYHO-METOAMYECKIM COBETOM CIEIIHATILHOCTH (HAIIPaBICHUS
MOATOTOBKH) (haKyJIbTETa HauyaIbHBIX KJIaCcCOB
[Tporokon Ne 6 ot 23.05.2017 r. _

IIpencenarens HMCC(H) ) /f/( / %}//J,z{ , M
I ) (//?{:z



JIucr BHeceHUs1 H3MEeHEeHU
JlomonHeHust ¥ U3MEHEHHs B paboueil mporpamMmme auciumuinHel Ha 2018-2019
y4eOHBIN TO/T

B pabouyro nporpaMMmy JUCITUTUTHHBI BHOCSATCS CIICAYIOIINE U3MEHEHUS:

4. Ha tutrynpHoMm mnucte PIIJI u ®OC wm3mMeHEeHO Ha3BaHWE BEIOMCTBEHHOM
NPUHAJICKHOCTH «MUHHUCTEPCTBO HAyKd U BBHICHIEro oOpa3oBaHUs» Ha
ocHOBaHUHU mpukaza «O BHeceHun uaMeHeHuil B cBeaeHus o KITIY um. B.IL
AcradneBay ot 15.07.2018 Ne 457 (m).

5. B copepkaHuM IUCHMIUIMHBI BBIJEIEHBI cileayrouue pasaenbsl: Pazmen 1.
DOneMeHThl anreOpbl, TEOPUU MHOXKECTB M KoMOuHatopuku. Paznen 2. OcHOBBI
Marematuyeckon Jsoruku. Paszmen 3. OnemenTtel Teopum uucen. Pazgen 4.
YUucnoBele CUCTEMBI: MHOXKECTBO HaTypajbHbIX umcen. Pasmen 5. Pacmmpenwue
MHOXKECTBa HaTypaibHbIX uucen. Pazmen 6. [eomerpuueckue Qurypsl u
BEJINYMHBI.

6. Cnucok nurTeparypbl OOHOBJIEH YYEOHBIMH W y4€OHO-METOJUYECKUMHU
W3JIAaHUSMH, JICKTPOHHBIMH 00pa30BaTEIbHBIMUA peCypcaMi; OOHOBJICH IEpeueHb
COBPEMEHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U MHGOPMAIIMOHHBIX CIIPABOYHBIX
CHCTEM.

7. B (GoHI OIIEHOUHBIX CPENCTB BHECEHbI WM3MEHEHUSI B COOTBETCTBHH C
npukazoM «OO0 yrtBepxknaeHuu llomokeHuss o (POHIE OLIEHOYHBIX CPEACTB IS
TEKYILIETO KOHTPOJSA  YCIIEBAEMOCTH, MPOMEXKYTOYHOM WM HUTOTOBOM
(rocymapcTBeHHOM UTOroBoi) arrectarum» ot 28.04.2018 Ne 297 (m).

Pabouas mporpamMMa JUCIUTUIMHBI IEPECMOTPEHA U 0I00pEHA Ha 3aceIaHuU
Kadeapbl €CTCCTBO3ZHAHMS, MATEMATUKH U YaCTHBIX METOIUK
npotokon Ne 8 ot 16.05.2018 1.

BHeCeHHBIE N3MEHEHNS YTBEPKIALO:
3aBenyromuii kabenpoit Z#zwsetz | E.C.Ilankosa

Ono6peHo HayYHO-METOAMYECKUM COBETOM CIEIIMATBLHOCTH (HAIpaBiIeHUs

MOATOTOBKH) (haKysIbTeTa HadyaIbHbBIX KJIacCOB
[Tporokon Ne 6 ot 23.05.2018 .

[Ipencenarens HMCC(H) . /-j;;-'/(_ / /;//z, Z. ///gj

tﬁ?f»



JIucT BHeCeHUs U3MEeHEeHU N
JlomosHeHWsT 1 U3MEHEHUsSI B pabouell mporpamMme AUCIHUILIMHBI Ha 2019-
2020 yueOHbI# TOA

B pa60qy10 [mporpaMmy AUCHHUIIIMHBI BHOCATCA CIICAYIOIMNC N3MCHCHHA!

1. Cnucok nuTeparypbl OOHOBJICH YUYEOHBIMH W Y4E€OHO-METOAMYECKUMU
W3JIaHUSMH, JEKTPOHHBIMU oOpa3oBaTenbHBIMU pecypcamu. OOHOBIEH TEpeueHb
COBPEMEHHBIX MPOPECCHOHATBHBIX 0a3 JAaHHBIX U HHPOPMAITMOHHBIX CITPABOYHBIX
CHCTEM.

2. O6GHOBIIEH IICPCUCHD JIMICH3UOHHOI'O IIPOTPpaMMHOTI'0 oOecreucHHs.

PaGouas ImporpamMma IUCHUILIMHBI IICPCCMOTPCHA U 01106peHa Ha 3aCCaaHuNn

Ka(l)ellpbl CCTCCTBO3HAHMA, MATCMATHKHN M YaCTHBIX MCTOIUK

npotokon Ne 8 ot 16.05.2019 .

BHeceHHble MI3MEHEHHS YTBEPK/IALO:

3aBenyromuii kapeapoi “puwnvte | E.C.TlankoBa

OnoOpeHo HayYHO-METOAMYSCKIM COBETOM CICIIMAILHOCTH (HAIpaBICHUS

MOATOTOBKH) (haKyJIbTeTa Hadya bHBIX KJIaCCOB

[Tpotokon Ne 6 ot 23.05.2019 1.

IIpencenarens HMCC(H) - //ﬂ,/( / //5;_, /9 /£ /ﬂ/_{)’

t’;’(



4. Y4deOHbIe pecypchl

4.1. Kapra sureparypHoOro odecrne4eHus JMCUMILINHBI

«MATEMATUKA»

11 00y4aroLINXCsi 00pa30BaTeNbHON PO PAMMBI

Hampasnenue moaroroBku 44.03.02 Ilcuxonoro-negarornuyeckoe oOpa3oBaHHE, HANPABJICHHOCTHh (Mpoduiib) o00pa3oBaTebHOM MPOTPAMMBI.
[Ncuxonorus u neparoruka Ha4aabHOTO 0Opa3zoBaHus (ouHast hopma OOyUCHNMs)

Ne HaumenoBanue Mecto KommngectBo
m\n XPaHEHUS/JIEKTPOHHBIN | 3K3EMIUIIPOB/TOYEK
azpec J0CTyIa
Oos3aresbHAs JIMTEpaTypa

1. BopaykoBa T.C. 3agayHuKk — MPaKkTHKyM IO MareMarTuke Ijsl cTyaeHToB (akynsrera | Hayunas Gmbimorexa 156
HauanbHbIX Ki1accoB. KI'TTY um. B.I1. Acradresa, Kpacnosipck, 2006

2. Bopaykoa T. C.3afauHuK-IpakTUKYM II0O MareMaTHUKe JUIsl CTyAeHTOB ¢akynbrera | Hayunas 6uOnnoreka WnauBuyanbHbIi
HavyaJbHbIXKIaccoB: yuyeObHoe nocodue / T.C. bopaykoBa; KpacHosp. roc. mea. yH-T UM. HEOorpaHUYEHHbIN
B.I1.AcradneBa. - Kpacuosipek, 2006. - 174 c.-URL.:http://elib.kspu.ru/document/5705 JOCTYTI

3. CroiisioBa, JIro0oBb IlerpoBHa. Maremaruka [Tekcr]: yueOHUK AJif cTyneHTOB Beiciiux | Hayunas Oubnuoreka 106
nenarorndeckux yueoHsix 3aBeaenuii / JI. I1. Croiinosa. - M.: Akagemust, 2002. - 424 c.

4. Croiinosa JLIIL., JlappoBa H.H., lennmena JI.O. 3anaun 11 KOHTposbHBIX paboT no | Hayunas Oubnuoreka 100
maremaruke. M.: [Ipocsemenue, 1993

S. DJieMEeHTbl MaTeMaTH4eckoil Joruku [Tekcr]: MeTonuyeckue peKOMEHIAIMM s
poBeJieHHs 1a00opaTopHBIX PabOT JUIsl CTYACHTOB (hakyabreTa HayaslbHBIX kiaccoB /Coct. | Hayunas 6ubnuoreka 130
H. b. Tumodeena. - Kpacnosipck: PO KI'IIVY, 2007. - 84 c.

JonmosiHuTEILHAS JIUTEPATYPA

1. Byxmitad A.A. Teopus uncen: yaeonoe mocoowue - CII6.: JIans,2008 100

2. I'pec, IL.LB. Maremaruka s OakalaBpoB: YHHBEpPCAJIbHBIA Kypc JJs CTYAEHTOB OBC WNunuBunyanbHbli
rYMaHMTapHbIX HampasieHuil : yueOHnoe nocobue / I1.B.I'pec. - 2-e u3n., nepepab. u gor. - «YHUBEpCUTETCKAs HEeOorpaHHYEHHBIN
Mocksa : Jloroc, 2013. - 288 c. - ISBN 978-5-98704-751-4 ; To >xe [D7eKTpOHHBIN | OHOIMOTEKA OHIANH JOCTyI
pecypc]. - URL:http://biblioclub.ru/index.php?page=book&id=233778

3. | Jlapun C.B. Yucnossie cucremsl. KI'TIY, KpacHosipck, 2001 Hayunas 6ubnmorexa 90



http://biblioclub.ru/index.php?page=book&id=233778

CroiisioBa, JIwo6oBb IlerpoBHa. OCHOBBI HayaJdbHOTO Kypca maremMaruku [Tekcrt]:

yuebHoe mocobue mmsi ywamuxcs nea. ydy-mp mo cmet. Ne2001 «IIpenomaBanme B | Hayunas Oubmmorexa 48

HavyaJIbHBIX Kiaccax obmeoOpasomar. mk.»/ JI. II. Croinosa, A. M. Ileimkano. - M. :

[Tpoceemenue, 1988. - 320 c.

®puaman JI.M. u np. «Kak HayuuThcs pemiars 3agaun» M.: [Ipocsenienue, 1989 Hayunas 6ubnuorexa 11
Y4eOHO-MeTOAMYECKOE 0O0ecTiedeHHe VISl CAMOCTOSITeIbHOM PadoThI

Tumodeena, H. b. Pabouas terpans no matemaTtuke. Pa3aen « DeMeHThI JIOTHKH» OBC KTTIV um. B.IL. NunuBuyansHbId

[Dnextponnslii pecypc]: / H. b. Tumodeea. — Kpacuosipck, 2008. — 27 ¢. — Pexum Acradnena HEOTPaHUYEHHBII

nocryma : http://elib.kspu.ru/document/5724.— 3bC «KT'TIY um. B. I1. Actadnera» JOCTYTI

Kaazuk, FO.A. Marematnueckuii ciosaps / FO.A. Kaasuk. - Mocksa: ®usmarnur, 2007. - 9BC NuauBuayanbHbIN

336 c. - ISBN 978-5-9221-0847-8; [ OnextponHslii pecypc]. - URL: «YHHUBEPCUTETCKAs HEOTr PaHUYCHHBIN

http://biblioclub.ru/index.php?page=book&id=68438. OubnroTeKa OHNALH AOCTYTT

I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHbLIC CUCTEMbBI npodwccnonam,ﬂble 0a3mbl JAHHBbIX

Hayunas 6ubnuotexa KI'TIY um. B.I1. AcradreBa

http://library.kspu.ru/jir
bis2/

JIOKaJIbHas CCTh By3a

MesxBy30BcKkas 3neKkTpoHHas ounbnuoreka (MOB)

https://icdlib.nspu.ru/

NunvBuyansHbIi
HEOIpaHUYEHHBIN
JOCTYI

Elibrary.ru [DnekTpoHHBII pecypc]: anekTpoHHas OnbnnoTeyHas cuctemMa

http://elibrary.ru

NunuBuyanbHbINA
HEOTpaHUYEHHbIN
JOCTYI

MesxBy30BcKkas anekTpoHHas 6ubnuoreka (MOB)

https://icdlib.nspu.ru

NunvBuyansHbI
HEOI'PaHUYEHHBIN
JOCTYI

CoracoBaHo:

% '// / Ulynununa C.B.
(momnwce) (Pamumsa 1.0.)

3aMECTHUTENb JUPEKTOPa OUOIUOTEKU
(TOIDKHOCTB CTPYKTYPHOTO MOZPA3/ICIICHUST)



http://library.kspu.ru/jirbis2/
http://library.kspu.ru/jirbis2/
https://icdlib.nspu.ru/
http://elibrary.ru/
https://icdlib.nspu.ru/

1.2. Kapra marepuajbHO-TEXHUYECKOH 0a3bl TN CIUNINHBI

«MareMaTukKa»

AJis1 00y4arouuxcs 00pa3oBareibHOM MPOrpaMmMbl

Hamnpasnenne noaroroBku 44.03.02 Ilcuxonoro-nemgaroruyeckoe oOpa3oBaHUeE,

HaIPaBJICHHOCTH (MTPoQITh) 00pa3oBaTeabHON mporpaMmebl: [lcuxonorus u

negaroruka Ha4aJbHOIO 06pa3OBaHI/I$I

1o 04YHOM (popMe 00yUeHMSsI

Ayauropus

ObopynoBaHnue

IJISl POBEAEeHNSl 3aHATHI JIEKIIMOHHOTO THIIA, 3AHATHI CEMMHAPCKOIO THIIA,
KYPCOBOI'0 IIPOCKTHPOBAHNS (BBINOJIHEHUS KyPCOBbIX PadoT), IPYNIOBbIX U
HHAUBHUAYAJIbHBIX KOHCYJIbTANM, TEKYIIEr0 KOHTPOJISA YCIIEeBAEMOCTH U

NMPOMEKYTOYHOI aTTeCTAIUN

r. Kpachosipck,
yi1. Mupa, 1.83,
ayn. 2-08 JleknpoHHAas

[Ipoexrop- 1T, skpan- 1T, yueOHas qocka- 1 T,
y4eOHBIX MOCaTOYHBIX MECT — 65.

r. Kpacnosipck,
yi1. Mupa, 1.83,
ayn. 2-10 JleknmoHHas

Okpan-lmrt., npoekrop-lur., Iocka-lmir.,

[IOCAJIOYHBIX MeCT - 84

ydeOHas

r. KpacHosipck,

MGTOI[I/I"IGCKI/IG MaTCpuaJibl 110 JCKOPATHBHO-

yi. Mupa, 1.83, MPUKJIATHOMY UCKYCCTBY (TPOEKTHI), ydeOHast T0CKa-
ayn. 0-02 lort., mocamoYHbIX MECT 25
Macrepckas
JIEKOPaTUBHO-
MPUKIIATHOTO
HCKYCCTBa
r. Kpacnosipck, Okpan-lmrt., mnpoekrop-lmr., ydebHas pgocka-lmiT.,
yi1. Mupa, 1.83, y4eOHbIE KapTHUHBI, TOCATOYHBIX MECT 32
aym. 1-09
r. KpacHospck, Kommbrorep-13mit.,  mpoekrtop-lmT.,  MHTEpakTHUBHAs
yi. Mupa, 1.83, nocka-1mT., qocka ydeOHas - 11T, mocagouHbIX MecT 58,

ayn. 1-10 JlekumonHas

Linux Mint — (CBoboanas nunensust GPL)

r. Kpacnosipck,

MoOwunbHbIN KpaH-111T., y4eOHbIe KapTUHBI-151IT.,

yi1. Mupa, 1.83, ydeOHas focka- 1 mT., mocamoyabix mecT 20

ayn. 1-15
r. Kpacnosipck, [Ipoekrop-lmrt.,, »kpaH-lmT., HHTEpaKTUBHAs JAOCKa -
yi. Mupa, 1.83, I,

ayn. 2-02 KOMIIbIOTEp- 1 1IT., mocafaounbix Mect 29, Linux Mint —

(CBob6omnas munensus GPL)

r. Kpacnosipck,
yi1. Mupa, 1.83,
ayn. 2-05

Hocka yueOHnasi- 1 mrT., mpoekrop-11rt., sxkpan-1mir.,
MOCaI0YHBIX MeCT 34

59




r. Kpacnosipck,
yi1. Mupa, 1.83,
ayn. 2-12 - Kabuner
MaTeMaTUKU

Komnerorep-10mT., MOOUIBHBIN KpaH-111T., yueOHas
nocka- lmr., poprenuano-1mr., npoekrop-1lumr.,
mocajouHbIX MecT — 35, AnbT OOpa3oBanue 8 (JTUIECH3HS
Ne AAO.0006.00, norosop Ne JIC 14-2017 ot
27.12.2017)

JJIS CAMOCTOSITEJIbHOM padoThl

r. KpacHospck,
yi. Mupa, 1.83,
ayn. 2-11
NudopmarmonHo-
METOIUYCCKUM
PECYPCHBIN LIEHTP
(st mpoBeIeHUs
3aHITHU U
VHIMBUTy AJIbHOU
paboTHI)

Kommnbrorep-5 mit., npunTep-2mr., MOY-2mr., yaeOHo-
METOJIMYecKasl IuTepaTypa, MocagouHbIX MecT 28, AlbT

Oo6pazoBanue 8 (munen3us Ne AA0O.0006.00, toroBop Ne
JC 14-2017 ot 27.12.2017
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