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1. HIOACHUMTEJIBHASA 3AIINCKA

1.1. MecTo IMCHMILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOH NMPOrpaMMbl
[Iporpamma nucuumimHabl «MaremaThkay pa3padoTaHa B COOTBETCTBHH CO
CJIETYIOUUMU JOKYMEHTAMMU:
- (denepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHJAPTOM BBICIIIETO
oOpa3oBanus 1o HanpasieHuio noarotoBku 44.03.01 [Memarorugyeckoe
oOpa3oBaHue, yTBEPKICHHBIM MpUKazoM MUHHCTEpCTBa 00pa30BaHUS U HAYKU
Poccuiickoit deneparuu ot 09 despans 2016 r. N 91;
- ®denepanbHbIM 3ak0HOM «O0 00pazoBanuu B PO» ot 29.12.2012 Ne273-D3;
- npodeccuonanbubiM cTangaptTom «llemaror (mpodeccuonanbHas
JEATEIIbHOCTh B c(Pepe NOIIKOJIBHOTO, HAYaJIbHOTO 00I1I€T0, OCHOBHOTO OOIIIETO,
cpenHero o0iero oopazoBanus) (BOCIUTATEIb, YUUTEIb)», YTBEPKICHHBIM
npukazoM MuHucCTepcTBa TpyAa U couuanbHoi 3amuTsl PO ot 18 okTsa6ps 2013 .
Ne544n;
- HOPMAaTUBHO-TIPABOBBIMU JOKYMEHTaMH, PEIJIaMEHTUPYIOIIUMHU

oOpazoBarenbHbiii niporiecc B KI'TIY um. B.I1. Acradnesa.

Hucrumnaa «MaTtemaTtuka) BXOAUT B COCTAaB 00sI3aTEbHBIX JTUCIUTIINH
Monynst «TeopeTrndeckne OCHOBBI MPEIOIaBaHMs JUCIUIUIMH B HAYaIbHOM IIIKOJIC
BapUATHBHOW YacTH 0Opa30BaTEIbHON MPOrpaMMbl TI0 HAMpaBJIECHUIO TOATOTOBKHU
44.03.01 TIlepmarormueckoe  oOpa3oBaHWE,  HaNpaBIECHHOCTh  (TIpOdHIIb)

oOpa3oBareibHOM nporpammbl HauanbHoe oOpa3zoBaHue.

1.2. O01mas TPy10eMKOCTb AU CHUILIHHBI

OO6m1ast TPyI0€MKOCTh TUCIUTIIUHBI COCTaBIsAET 12 3a4eTHBIX equHuIl, 432
4acoB, U3 HUX: 54 4. HA ayAUTOPHYIO paboTy; 347 4. HA CaMOCTOSITEILHYIO padOTy
oOyuatomuxcs. JIMCIUIInHa, COracHO y4eOHOMY IUIaHy, peanusyercs ¢ 1 mo 6

cemecTp (3aouHas popma oOyueHus).



1.3. lleap u 3agaun AMCHUIINHBI

ILleap ocBoeHUsi AMCHMILVIMHBI — (OPMHPOBAHHE OCHOB MareMaTHUYECKOM
KOMIIETEHIIMHM, KOTOpas  SIBISETCS  COCTaBisiiomedl  ans  (opMUpOBaHUA

OOILIEKYIBTYPHBIX U PO(HECCUOHATBHBIX KOMIIETEHIUH.
3agaum TUCHUIINHBI:

- ¢opMupoOBaHUE CHCTEMaTHU3UPOBAHHBIX MPEAMETHBIX 3HAHUI B 007IaCTH
«MaremaTuka;
- (opMHupoBaHKE TOTOBHOCTH OCYIIECTBIATH NPO(HECCHOHAIBHYIO

JeSITeILHOCTh B IPEIMETHOM o0nacTu «MaTemMaTrkay.
1.4. OcHOBHBIE pa3/esibl COIePKAHNUS

Pa3nen 1. DneMeHThI asireOpbl, TEOPUM MHOXKECTB U KoMOMHaTOopukH (1 cemectp).
Paznen 2. OcHOBBI MaTeMaTHYECKOM JIOTUKH (2 ceMecTp).

Paznen 3. DneMeHTsl Teopuu uncen (3 cemectp).

Paznen 4. YucnoBble CUCTEMBI: MHOXKECTBO HaTypaibHbIX uncel (4 ceMecTp).
Paznen 5. Pacmmpenune MHOXKeCTBa HATypaIbHBIX YHCEN (5 ceMecTp).

Paznen 6. 'eomeTpuyeckue pUrypsl u BeIMUUHBI (5 cEeMECTp-JIEKINH, 6 CEMeCTp —

IPAKTUYECKHUE U UTOTOBBIM KOHTPOJIB).
1.5. Ilnanupyemble pe3yabTarbl 00y4eHUs

B pesynbrare uzydeHus AUCHUIUIMHBI «Marematuka» y oOydaromierocs

JIOJIKHBI OBITH CHOPMUPOBAHBI OCHOBBI CIICAYIOIIMX KOMITCTCHITHINA:

- OK-3. CnocoOHOCTb UCIIOJIb30BATh €CTECTBEHHOHAYYHbIE U MATEMATUYECKUE

3HAHMS JIJI1 OPUCHTUPOBAHUS B COBPEMEHHOM MH(DOPMAITMOHHOM MTPOCTPAHCTBE.

- [TIK-1. l'oToBHOCTH peaiM30BBIBATH 00Pa30BaTEIBHBIC MPOTPAMMEI TI0

npeamMeram B COOTBETCTBHUU C Tpe6OBaHI/IHMI/I O6pa3OBaTCJ'IBHBIX CTaHIapTOB.



[1nanupyemble pe3ylbTaThl 00y4YeHHUsI

3amaun OCBOCHUA

[Inanupyemsble pe3yabTaTel 00yUeHUs M0

Kox pesynpraroB

MPEIMETHBIX 3HAHUW B

OCHOBHBIX MCTOA0B U CIIoco0o0B peHIICHUA

JMCIIUTTHEI JTUCHUITIMHE (IECKPUIITOPHI) o0yueHus
(KoMITTeTeHIIHS )
dopmupoBaHHe 3HaTh: BCE OCHOBHBIE ITOHATHS, IIpaBUIIA U OK-3. CnocobHoctb
CHCTEMaTU3UPOBAHHBIX | aJITOPUTMBI B PAMKax JUCIHUILINHBI; CYTh UCTIOJIb30BaTh

CCTCCTBCHHOHAYYHBIC 1

obnacTu TUIOBBIX MAaTEMAaTAUYECKUX 3a7a4. MaTEMaTU4ECKUE 3HAHUS
«Maremarukay, YMeTh: IPUMEHSATh TEOPETUUECKUE 3HAHUS Ha | ISl ODUEHTUPOBAHUS B
HEOOXOAMMBIX IS MIPaKTUKE U 0OOCHOBBIBATH BHIOOP JCHCTBUI B | COBPEMEHHOM
OCYILIECTBIIEHUS XOJI€ pELIEHUT MaTeMaTUUYECKUX 3a1a4. uH(}OpMAITMIOHHOM
po(eCCUOHANBHOM Bnaners: mpuemMamu 1 METOIAMU PEIEHUS IIPOCTPAHCTBE.
JEATEIILHOCTA TUIOBBIX MAaTEMAaTAYECKUX 3a/a4.

dopMupoBaHue 3HaTh: TEOPETUYECKYIO OCHOBY 0a30BbIX [IK-1. I'oToBHOCTB
TOTOBHOCTH MOHATUH LIKOJBHOIO Kypca MaTEMaTUKH. peann30BbIBATh
OCYILUECTBIIATD YMeThb: TeOPETHYECKH 000CHOBBIBATh o0OpazoBareabHbIe
npodeccuoHanbHYIO OCHOBHBI€ IIOHATHSA LIKOJIBHOTO Kypca [IPOrpaMMBl 110

JACATCIIBHOCTD B MaTCMaTUuKH. npeamMeTam B

IpeAMEeTHOH o0nactu Bnagers: onpITOM NPUMEHEHUSA COOTBETCTBUHU C

«Maremarunka» MaTEMAaTU4YECCKUX 3HAHUN I PEIICHUS TpeOOBaHUAMU
npodeccuoHalbHbIX 3a/1au. 00pa3oBaTeIbHBIX
CTaHAAPTOB

1.6. KoHTpoJIb pe3yJibTATOB OCBOCHUS] TUCHUILTUHBI

B xome wu3yueHus AUCIUIUIMHBI HUCHOJB3YIOTCS CIEAYIOIIME METOIbI
KOHTPOJISI yCIIeBaeMOCTH OOYYaIOUIMXCS: YCTHBIM OIMPOC; COCTaBICHHE OMOPHBIX
KOHCTICKTOB; BBIITOJTHCHHE JOMAITHUX PAa0OT M TECTOBBIX 3aJlaHWUN, KOHTPOJBHBIE
paboTel. DopMa UTOTOBOTO KOHTPOJIS — 3a4ET, IK3aMEH.

OrneHOUHBIE CpEACTBA PE3YJITAaTOB OCBOCHUS JTUCIUIUIMHBI, KPUTEPHUH
OIICHKM BBITIOJIHEHUS 3a/JlaHUil TIpeAcTaBlieHbl B paszzene «DoHIbl OIEeHOYHBIX

CPEIICTBY.

1.7. Ilepeyenb 00pa3oBaTe/bHBIX TEXHOJOIHH, MCIOJb3yeMbIX NpPH
OCBOCHHHU TUCIHUIIMHBI
B mpouecce o0yueHuss MCHONB3YIOTCS pa3HOOOpa3Hble OpraHU3al[MOHHBIE
dhopMbI
CaMOCTOATEbHAS

U MCTOAbI, TAKHMC KaK: JICKOMOHHBIC MW IIPAKTHUYCCKUC 3aHATHA,

paboTa; MOIYJBbHO-PEUTUHTOBAs TEXHOJIOTUSI OOy4YEeHUS,

AIIEKTPOHHOE O0O0y4YeHHe, WHAUBUIYyaJibHAs, (POHTANIbHAsA, TpynnoBas (OpMbI

OpraHu3aly y4eOHOU e TeIbHOCTH 00yYaloIuXcs, UX coueTaHue U Jp.



2. Opranu3anMoOHHO-MeTOANYECKUE TOKYMEHTbI
2.1. TexHosiornyeckasi Kapra 00y4eHHus1 AMCLHMILINHE
«MATEMATHKA»
Hampasnenue nonrorosku 44.03.01 Ilegarornueckoe obpazoBaHme, HarpaBieHHOCTh (mpoduiib) oOpazoBarenbHOM mporpaMMbl HavanmbHoe
oOpa3oBanue (3a0uHas popma 0OyIeHus)

AyZIUTOpPHBIX 4acoB

. Bcero Bueayn. | ®opmbl KOHTpOIS
HaumenoBanue Moyseil, pa3aenoB U TeM BCEro | JeKmmii naGop. | mpakTHu.
4acoB 4acoB
paboThl | 3aHATHH

Paznen 1. DineMeHTHI aJredpbl, TECOPHH MHOKECTB U 36 6 4 0 2 30

KOMOMHATOPUKH

Tema 1.1. [lonsTue MuHOkecTBa. Oniepanuu Haj 12 2 1 0 1 10 TectupoBanue

MHoOkecTBaMu. DopMysia BKIIOUEHUS U UCKITFOUEHUS.

Tema 1 2. DnemeHTsI anredpsl: anredpanyeckas onepanus, 11 1 1 0 0 10 TecTtupoBanue

TOXKECTBA, YPAaBHEHUS U HEPABEHCTBA.

Tema 1 3. OcHOBHBIE KOMOMHATOPHBIE KOH(MUTYPALIUHU. 13 3 2 0 1 10 TecTtupoBanue

MerTonp! perieHnst KOMOMHATOPHBIX 3a/1au.

Paznea I1. OcHoBBI MaTeMaTHUYeCKOM JIOTUKHU 36 8 2 0 6 19 JIK3amMeH-9

Tema 2.1. Anre6pa BbICKa3bIBaHUI. 9 3 1 0 2 6 TectupoBanue
KontposnpHas
pabora

Tema 2.2. DneMeHTHI JIOTUKHU NPEAUKATOB. 8 2 0 0 2 6 TectupoBanue
KonTponpHas
pabora

Tema 2.3. AKCMOMaTHYECKOE MOCTPOCHUE TEOPHH, 10 3 1 0 2 7 TectupoBanue

JIOTUYECKasi CTPYKTypa TEOPEM U CIIOCOObI X Kontponphas

JI0Ka3aTeIbCTBa. pabota

Pazgen II1. UnciioBbie cHCTEMbBI: MHOKECTBO 108 12 8 0 4 87 IK3aMeH-99

HATYpPaJbHBIX YHces

Tema 3.1. AKcMOMaTH4eCKUI MOAXO0/ K OMPEAEIECHUIO 35 6 4 0 2 29 TectupoBanue
HATypaJIbHOTO YKMCIa U ACUCTBUI HAJl HUMH.




Tema 3.2. TeopeTUKO-MHOXKECTBEHHBIN MOAXOA K 32 3 29 TectupoBanue
ONPENCIICHUIO HATYPAJIBbHOTO YUCIA U JEHCTBUN HAJl HUMH.

Tema 3.3. HarypanbHoe 4HCIIO Kak Mepa BETUYUHBL. 32 3 29 TectupoBanue
Br16op neficTBuii 1 ©X 000CHOBAHUE TP PEIICHUN

TEKCTOBBIX 3a/1a4 IIKOJIBHOTO Kypca MaTeMaTUKU.

Pazjnen IV. DiiemeHTHI TEOPpHH YHCEJT 108 12 92 Ix3amen-4
Tema 4.1.Yto Takoe uncino? 3anuch LEIbIX 33 3 30 TectupoBanue
HEOTpULATENbHBIX unces. CUCTEMbI CUMCIICHUS.

Tema 4.2. JlenuMOCTb LEJIbIX HEOTPULIATEIbHBIX YHUCET. 33 3 30 TectupoBanue
CBolicTBa ¥ MPU3HAKU JEIUMOCTH LIEJIbIX YUCEI.

Tema 4.3. HOl u HOK. IIpocTtble u cocTaBHbIE YKCIA. 38 6 32 TecTtupoBanue
Pasznen V. Pacimiupenne MHOKeCTBA HATYPAJIbHBIX 72 8 64

qyuceJl

Tema 5.1. O pacmmpeHrr MHOXECTBA HAaTypalbHBIX 18 2 16 TectupoBanue
yucedn. [lonsrue npodu. JleicTBus ¢ 00BIKHOBEHHBIMU

IpoOsiMU. 3a/1auu Ha YaCTH.

Tema 5.2. [lonstue necatuunoit qpodu. Jeiictus c 18 2 16 TectupoBanue
JECSTUYHBIMU JIPOOSIMHU.

Tema 5.3. [IpoueHTs! 1 ponopuuy. 3a1a4y Ha MPOLEHTHI 18 2 16 TectupoBanue
U IPOIIOPLIUH.

Tema 5.4. [lonsTie O€CKOHEYHOMN AECATUUHOM 18 2 16 TectupoBanue
MEPUOTUYECKOM TpOOH.

Pasznen VI. I'eomerpuyeckne purypbl 4 BeJIHYNHBI 72 8 5 JIK3amMeH-9
Tema 6.1. cTopusi BOSBHUKHOBEHUS U PAa3BUTHS 4 2 2 TectupoBanue
reoMeTpun. AKCMOMBI €BKJIMI0BOM reoMeTpuu. I eomerpus

Jlo6aueBckoro.

Tema 6.2. OcHOBHBIE TeOMETpUYECKHE (PUTYPHI HA 4 3 1 TectupoBanue
IJIOCKOCTH, UX CBOWCTBA U MPU3HAKHU.

Tema 6.3. [eomeTprueckue BeIUUUHBL: IMHA OTPE3Ka, 2 1 1 TecTtupoBanue




BEJIMYHMHA yTia, IUI0MAb (PUrypsl.

Tema 6.4. 3anaun Ha TOCTPOCHUE TEOMETPUIECKUX PUTYP

LUPKYJIEM U JTMHEHKOM.

TectupoBanue

Bcero

432

54

22

32

347

dopma UTOTOBOTO KOHTPOJIS 110 Y4EeOHOMY TUIaHy

JKk3ameH — 2,3,4,6 cemecTpbl

HUroro

4324. (12 3.e.)




2.2. Conep:kaHue OCHOBHBIX Pa3/ie/iOB U TeM JUCIHUILIHHBI

Bba3sosblii pazaea Ne 1. DiiemeHThI ajre0pbl, TEOPUM MHOKECTB U
KOMOMHATOPUKH
Tema 1.1. IlonssTHe MHOKecTBa. Onepanuu HaJQ MHOKecTBaMu. Popmyiia
BKJIKOYEHUS M UCKJII0YCHUSA

CBeneHuss O UeNsIX HW3YYEHUS AUCHUIUIMHBL [IpenMer JIuCUUIUIMHBL
OnpeneneHue TMOHATHI: MHOXKECTBO, DJJIEMEHT MHOXECTBA, MOAMHOXKECTBO.
PaBerctBo MHOXkecTB. KoHeuHble u OeckoHeUHbIe MHOXeCTBA. CIOCOOBI 3aaHus
MHOXecTB. Kpyrm Oinepa Kak waremarndeckas wmomens. Omnepanuu  Hax
MHOKECTBAaMH: OObEIMHEHHE, NEPEeCcCeYeHUe, Pa3HOCThb, JIOMOJIHEHUE, JIEKAPTOBO
npousBeneHue. dopmyna BKIIOYEHHsS — HCKIOYeHHs. OrnpenencHue NOHATHUSA
«OTHOUIEHUS Ha MHOXecTBe». CBOMCTBA U BUbI OTHOIIEHUI. Pellienne 3aau.

Tema 1.2. DiieMeHTBI aJre0pol: ajredpanyeckas onepaunus, TOKIAeCTBA,
YPABHEHUS] M1 HEPABEHCTBA

CBeneHus U3 HCTOPUM BOSHUKHOBEHHUS U NpeaMeTe anreOpsl. AnreOpanydeckast
ornepaunus: OIpeAeieHHe, CBOWCTBA W BHIBL. AJiredpanyeckue BBIPAKECHUS.
ToxaecTBO W TOXAECTBEHHbIE INpeoOpa3zoBaHus. Jloka3zaTenbCTBO TOXIECTB.
HucnoBble paBeHCTBA U HEpaBeHCTBA. CBOMCTBA YUCIIOBBIX HEPABEHCTB. YPaBHEHHE
c onHou mnepeMmeHHOM. Kopenb ypaBHeHus. UTO 3HAYUT PEMINTH ypaBHEHHE?
HepaBeHcTBO € opHOW TmiepeMeHHOW. YUTO 3HAYUT pElIUTh HEPABEHCTBO?
JlokazaTenbCTBO — aireOpanyeckux HepaBeHCTB. [IoHSTHE PpPaBHOCHIBHOCTU
ypaBHEHUH U HepaBeHCTB. OCHOBHbBIE PAaBHOCUJIbHBIE TPEOOpa30BaHusl YpaBHEHHM
1 HepaBeHCTB. O MeToJie MaTeMaTHYeCcKoro MoaenupoBanus. [Ipumeps! ypaBHeHUI
Y HEPaBEHCTB KaK MaTeMaTHMYECKUX MOJENIeld Pa3IMYHbIX pealbHBbIX CUTyaluu.
Pewenue 3anau.

Tema 1.3. OcHOBHBbIE KOMOMHATOPHBbIE KOH(pUrypanun. MeToabl perieHus
KOMOMHATOPHBIX 33124

DKCKypC B HCTOPHUIO BOSHUKHOBEHMS M Pa3BUTHUS KoMOmHaropuku. Ilpeamer

koMOuHatopuku. OnpeneneHue koMOMHATOpHOW 3amadd. CrocoObl HArIsIHOTO

IPECTaBICHUS PEIICHUs] KOMOMHATOPHBIX 3a7]ad4 METOJIOM epedopa: ¢ MOMOIIBIO



Ta0uull, ¢ TOMOIIbIO rpadoB. OCHOBHBIE MPaBUIa KOMOMHATOPUKU: MPABUIIO CyMMBbI
u nipousBenieHus. KoMOnHaTopHbie KOHPUTypauu v (opMyIibl JIJIs MOACYETa Ynucia
pa3MelIeHul, COueTaHul U MepecTaHOBOK (0€3 MOBTOPEHUI U C MOBTOPECHUSIMU).

Pemenue KOM6I/IHaTOpHI)IX 3aja4.

ba3sosslii pazgena Ne 2. OcHOBbI MaTeMATHY€CKOH JTOTUKH
Tema 2.1. Anredpa BbICKa3bIBaHUI
IIpenmer Maremarndeckod JIOTMKHA. CBeNEHHsS W3 HUCTOPUM CTAaHOBJICHHS U
pa3BUTHS ~ MaTeMaTU4ecKol  JOruku.  BreickaszpiBanusa.  Onepamuu  Hax
BbICKa3bIBaHUAMU. IIpumMepbl BbICKa3blBaHWM. PenieHue 3azady Ha HaxoXKIEHUE
UCTUHHOCTHBIX 3HayeHWil BbicKaszbiBaHWi. [lonsatne Qopmynsl  anreGpsl
BbICKa3bIBaHMI. PaBHOCHIIbHBIE (QOpMysbl anreOpbl BbICKa3zbiBaHUM. (CBOMCTBA
OTHOLIEHUS «PaBHOCWIBHOCTH». OCHOBHBIE paBHOCWIBHOCTH. PelieHne 3aaay Ha
YCTAHOBJICHHE PABHOCWJIBHOCTH MEXAYy (OpMylIaMH aiareOpbl BbICKa3bIBAHUU.
Jlornueckoe craenctBue (Gopmyn: ompeneraeHue, npuMmepsl, cBoicTBa. [IpaBuiia
JIOTUYECKOro BbIBOAA. [Ipumepsl Ha IpUMEHEHHME IpPaBUI BBIBOJA M JPYTHUX
CIoCOOOB YCTaHOBJIEHHS JIOTUYECKOTO BbIBOJA. MeToJ OT MPOTHMBHOIO. AHAW3
pacCyXICHUM.
Tema 2.2. DiieMeHTBI JJOTMKH NPEIUKATOB
Onpenenenne npenukara. I[lpumepsl. Omnepauuu  Haa — [pEeIUKaTaAMMU.
KBanropel. ®opMysbl JIOTMKH NPEAUKATOB. 3aMellieHue B (opmyiie, MpuUMeEpBbl.
PaBHOCWIbHBIE ~ (QOpMYJbl  JIOTUKA  NPEIUKATOB,  CBOMCTBA,  OCHOBHBIE
PaBHOCHJIBHOCTH. 3allMCh MaTeMaTHYECKUX MPEASIOKEHUM B Buae GOpMys JIOTUKU
peauKaroB. JIornueckoe CIenCTBUE U aHAJIA3 PACCYKICHUM.
Tema 2.3. AkcuomMaTuyeckoe NOCTPOCHUE TEOPHH, JIOTHYECKAsI CTPYKTYypa
TeopeM M CIoCO0bI MX J0KA3ATEJIbCTBA
Maremarnueckre NpeayioKEeHUs: ONPENETICHUE MMOHITHI, aKCHOMa, TEOPEMA.
Jlornueckasi ctpykrypa teopeM. HeoOxonumoe u gocrarouHoe yciaoBue. Metomabl
JI0Ka3aTeJIbCTBA TEOPEM: AaHAIIMTUYECKUN, CHHTETUYECKUHM, METOJ OT IPOTUBHOIO.
O06 wucyMClIeHHMH TpeIuKatoB © (OPMaJbHBIX aKCMOMAaTUYECKUX TEOPHUSX.

HenpoTtuBopeunBoCTh (popManbHON aKCHOMAaTUYECKOW TEOPUH, TOIHOTA.



Bbasosbiii pazaesn Ne 3. UncjioBbIe CHCTEMbI: MHOKECTBO HATYPAJIbHBIX YHCEJI
Tema 3.1. AkcuoMaTH4eCKMH MOAX0 K ONpeaeJeHUI0 HATYPAJIbLHOI0 YUCJIa U
NefiCTBUI HAJl HUMH

CBeneHns O TOHSATUU «YUCIOBas cucteMa». VcTopuss BO3HUKHOBEHUS
MOHATUSA  HATypaJbHOrO 4YHCIA. AKCHOMATHYECKOE IIOCTPOCHHE TEOPUH
HaTypaibHbIX yucena. OTHOIIEHUE «HEMOCPEICTBEHHO CIIeI0BaTh». AKCHUOMBI JIXK.
[Tnano. Onpenenenue HaTypaipbHOro uncia. Cio)KeHUE HAaTypaJIbHBIX YHCEN U €T0
CBOWCTBA. YMHOXXECHHE HATYpaJbHBIX YMCEN U €r0 CBOMCTBA. YMOPSAIOYEHHOCTH
MHOYKECTBA HATYpPAJIbHBIX 4YHUCEJ. BbluMTaHWE W JEJICHHE HaTypalbHBIX YHUCEII.
Merton MaremMarnueckor HHAYKIMH. Perienue 3aaay.

Tema 3.2. TeopeTHKO-MHOKeCTBEHHbIH MOIXO0/I K ONPEACJICHUI0 HATYPAJIbHOIO
yycJa M JeicTBUH HaJ HUMH

TeopeTUKO-MHOKECTBEHHBIM ~ CMBICJI  HAaTypajJbHOIO 4YHUCIA, HYII H
OTHOILEHUS «MEHbBIIE». MHOXECTBO LIEJIBIX HEOTPULIATENBHBIX YUCE U CBOWMCTBA
apu(pMETUYECKUX OIepaluii Ha MHOXKECTBE IEJbIX HEOTPUIIATEIbHBIX YHCE].
HarypanbHoe 4YHCIIO Kak KOJIMYECTBEHHAs XapaKTEPUCTUKAa MHOXKecTBa. Cuer.
TeopeTuko - MHOKECTBEHHBIN CMBICI apu(METUUECKUX ONEPaIfii ¥ UX CBOMCTB.

Tema 3.3. HarypasibHO€ 4HCJI0 KaK Mepa BeJIMYUHbI. BbI0Op KelcTBUHA M UX

000CHOBaHMeE NP PelIEHUH TEKCTOBBIX 32124 IIKOJbHOI0 Kypca MATeMATUKH

HarypanbHoe unciio kak Mepa BenuuuHsbl. [loHsATHE CKaNSpHON BEIMYHUHBI U
ee U3MepeHue (YUCIEHHOE 3HaUYeHNEe BeJIMUrHbl). Enuauie Benumund. OTHOPOIHbBIE
Y pa3HOPOAHBIE BEJIMYUHBI. BelnunHbl, u3ydaeMble B HaUaJIbHOM wIKoJe. [lonarue
«3amaua». Bunpl 3amau. CTpykTypa TekCcTOBOM 3amauu. BwiOop aeiicTBuUi U ux
000CHOBaHUE TP PEIICHUU TEKCTOBBIX 3a]1a4.

Bba3oBblii pazaea Ne 4. DjieMeHTbI TEOPUH YHCEJI
Tema 4.1. Uto Takoe 4uc/10? 3anuCh HeJIbIX HEOTPULATEIbHBIX YHCEJI.
CucreMbl CYUCTCHUS.

CBeneHuss U3 UCTOPUM BO3HUKHOBEHUSI M PA3BUTUS MOHATUS «UHUCIIO».

CBeneHust 0 MPOUCXOXKICHUU JECATUYHON CUCTEMBI CUMCIICHUS U IPYTUX CUCTEM

CUHUCJICHHUA. HOSI/IHI/IOHHBIG u HCIIO3HMIIMOHHBIC CHUCTCMBbI CUHUCJICHHUA.



Apudmernueckue NeUCTBUS B pa3Iu4HbIX cucTeMax cuucienus. [lepeson uncen u3
OJTHOM CHUCTEMBI B JIPYTYI0. AJIITOPUTMBI apU(PMETUUECKUX TEUCTBUIN HaJ YUCIaMU
B JICCATUYHOMN cHUCTEME cuucCieHus. Pemenne 3amad.
Tema 4.2. Jle1MMoCTh LeJIbIX HEOTPULATEIBHBIX Ynces. CBoiicTBa U
NPU3HAKH J1eJTUMOCTH HeJIbIX YUCcel.

OO0 OTHOIIEHUH JAETUMOCTH HA MHOKECTBE LIENBIX HEOTPHUIATEIHHBIX YHCET.
CBoiicTBa U MpPU3HAKU JEIUMOCTHU LENbIX yucen. Jlenenue ¢ ocratkoM. Pemenue
3a/1ad4.

Tema 4.3. HOA u HOK. IIpocTtbie U cocTaBHBIE YHCJIA.

HO/1l u HOK. Anroputm EBkinyia. BzauMHO IpOCTBIE YKCIIa U KX CBOMCTBA.
[Ipocteie U cocraBHble uMcia. (OCHOBHOE CBOMCTBO MPOCTHIX YHCEIL
beckoHeyHOCT, MHOXKECTBa MpOCThIX uucen (Teopema EBkmupa). Kpurepuit
npocTtoThl uucna. Pemero Oparocdena. OcHOBHas TeopeMa apu(METUKH U

CIICACTBUA U3 HEC. Pemenue 3aaad.

basoBblii pa3gesn Ne S. Paciunpenne MHOKeCTBA HATYPAJIbHBIX YHCEJ
Tema S.1. O pacluMpeHUr MHOKECTBA HATYPaJbHBIX yncel. [lonsaTue npoodu.
3agaum Ha yacTH.

CBeneHHsl O pacIIMPEHUM MHOXKECTBA HaTypajbHbIX uyucen. [lonstue
MOJIOKUTEILHOTO  PAaIlMOHAJIBLHOIO 4YHCiIa UM OOBIKHOBEHHOU ApoOu. Buabl
OOBIKHOBEHHBIX JpoOeil MW ux reoMerpudeckas wuHTeprnperanus. OCHOBHOE
CBOMCTBO JipoOu PaBeHCTBO M cpaBHEHME ApoOei. 3amaun Ha yacTu. J[ecTBus C
npobsimu. CMemannblie yncna. Onepamnuu HaJl CMeIaHHbIMU ynciiaMu. [Ipumepsr.

Tema 5.2. IlonsTue gecsaTuaHOi APpoOHU. /leiicTBUSA C AeCATUYHBIMHU APOOIMU

[MousaTne KOHEYHOU HECSITUYHOM JpoOu. CBONMCTBA KOHEUHBIX JECSITUYHBIX
npobeii. CpaBHeHHE JecATHYHBIX nApoOeil. OxpyrieHue uucen. JlecsaTuunbie
npUOIMKeHUsT OOBIKHOBEHHBIX JpoOeil. Apudmernueckue omnepauudd HaJ
KOHEUYHBIMM  JICCATUYHBIMU JIpoOSIMM W WX cBoicTBa. [Ipencramienue
OOBIKHOBEHHOU ApOoOH B BUE KOHEYHOU AecaTudHOM. [Ipumepsi.

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

[TonsiTHE mporeHTa. 3a1a4l Ha HAXOXKAECHHUE MPOLIEHTA OT YKCciia. 3aadu Ha



HaXOXJIEHWE YHuCa MO €ro MpoLEHTaM. 3aJadyd Ha HAXOXKJACHHE MPOLEHTHOIO
otHomieHus. [lonsTe o mpsMoi W 0OpaTHOM MPONMOPLHUOHATIHLHOW 3aBUCHUMOCTH
Mexay BenuunHamu. Ilonstue mnpomnopuuu. OCHOBHOE CBOMCTBO MPOIOPIUU.
3ajaun Ha MPONOPIMOHAIBHOE JiejieHue. Pemenue 3amay.
Tema 5.4. [lonsiTue 0eCKOHEUHOI 1eCATUYHON MEPUOTUIECKOI JPOOH.

[TonsiTue OEeCKOHEUHOM JNECATAYHOU MIEPUOANYECKOU IpooH.
[IpeoOpazoBanre OOBIKHOBEHHOM JpoOM B  OECKOHEUHYIO  JECITUYHYIO
nepuonnyeckyro aApoOb u obOparHo. [lonsTne wuppanuOHATBFHOTO YHCIA.
JelicTBUTENbHBIE YHMCIA W WX TeoMeTpudeckass wuHTepnperanusa. CBolcTBa

MHOKECTBA JIEHCTBUTENBHBIX uncel. [Ipumepsl.
ba3sosslii pazgena Ne 6. I'eomerpuyeckue GuUrypbl 4 BeJTMUYMHBI

Tema 6.1. Bo3HUKHOBeHME U Pa3BUTHSI T€OMETPHMU.
CBeeHus U3 UCTOPUU BOSHUKHOBEHUS U pa3BUTHUA reoMeTpun. O reoMeTpuun

JIo6aueBCKOro M aKCMOMATHKE €BKJIMJA0BOM T€OMETPHH.

Tema 6.2. OcHOBHBIE reoMeTpHYeCKHE (PUTYPHI HA INIOCKOCTH, X CBOMCTBA H
npusHaku. [Toctpoenune reoMmeTpu4ecKux GUryp Ha mJI0CKOCTH.

O mnoustue «reomerpuueckas ¢urypa». Touka, mpsimMasi, MJIOCKOCTb.
B3auMHOe pacnosiokeHMe MOpAMbIX Ha  IUIOCKOCTH. [lapamnensHbie U
NEPHEHANKYISIPHBIE TpsSIMble UX CBOMCTBA M TMpHU3HAKU. Yroid. Buasl ymios.
buccekrpuca yrna. CBeeHust 0 MPONOPLUOHAIBHOM JEJIEHUN OTpe3Ka (TeopemMa
daneca).

[loHsiTME  BBINYKJIONO  MHOIOYTOJbHMKA. BHIBI ~ MHOIOyTrOJIBHHKOB:
TPEYTOJIbHUK, apajuieorpaMmm, poMO, MPSIMOYTOJIbHUK, KBapaT, Tpareusl.

OxpyxHOCTb U KpyT. Onpesenenre, Ayra OKpy>KHOCTH, BIMCAaHHbIE U

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

Tema 6.3. I'eomeTpu4ecKue BeJMYMHBI: JUINHA OTPE3Ka, BeJMYMHA YIJIA,
II0IAAb (PUrypbl

JlnuHa oTpeska u ee u3Mepenue. Benmnunna yrmia u ee uzmepenue. Ionsatue



wiomwaan Gurypsl u ee uzmepenue. Ilnomaas MHOTOYrobHUKA U €€ U3MEpPEHUE.

PaBHOBeIMKHE U PaBHOCOCTABJICHHBLIC (1)I/Il“ypI>I. I[JII/IHa OKPYKHOCTH U INIOHIAIb

KpyTa.

Tema 6.4. 3aga4uu HA MOCTPOEHUE TreOMETPHYECCKUX QUIYyp HUPKYJIEeM U
JIMHEHKOM.
ITocTpoenne MTMHENKOM, IMPKYJIEM, HUPKYJIEM U JIMHEHKOW, ITAIlbl PEIICHUS

3a/1a4 Ha ITIOCTPOCHUC. SHGMGHTapHI)IC 3a1a491 Ha ITIOCTPOCHHUC.



2.3. Meronn4yeckue peKOMEHIAIUHU M0 OCBOCHUIO M CIIUTIIUHbI
PexoMennanum st 00y4aromerocsi mo padbore Ha JeKIusIxX

CJ0BO «JIEKIUs» MPOUCXOIUT OT JATUHCKOTO «lection» - urenue. B monstue
JICKIIMM BKJIA/IBIBAETCS JIBA CMBICHA: JICKIMS KaK BHJ Y4YEOHBIX 3aHSTUH, B XOJE
KOTOPBIX B YCTHOHM (popme mpemojaBaTeieM M3JaracTcsl MPeAMET, U JICKIUS Kak
cnocod momayuM  ydyeOHOro  Marepuaga MyTeM JIOTMYECKH  CTPOIHOrO,
CUCTEMATHYECKH MOCJIEIOBATEIILHOTO U SICHOTO U3JI0KCHHUS.

Kak mpaBuio, neKuus ConepKuUT Kakoi-mmbo oobeM HaydHOW HMH(OpMaluHy,
UMEET ONPEICIICHHYI0 CTPYKTYpy (BBOAHYIO 4YacTbh, OCHOBHOE COJEp>KaHHUE,
0000IIIEHHs, TMPOMEXYTOYHbIE UM HWTOTOBBIE BBIBOABI M Jp.), OTPAXKaeT
COOTBETCTBYIOUIYIO HJICI0, JIOTHKY PACKPBITUS CYIIHOCTH pPacCMaTprUBaEMBbIX
sapnenuil. Ilo cBoeMy XxapakTepy W 3HAUMMOCTH cooOIlaeMas Ha JIEKLIHUU
uHGOpMAI MOXKET OBITH OTHECEHA K OCHOBHOMY MaTEpHaITy M K JOTIOJTHUTEIHHBIM
CBE/ICHUSM.

[Tocemienre cTyneHTaMu JEKIMOHHBIX 3aHITHIA — JIEJI0 KpailHe HeoOXoauMoe,
MOCKOJIbKY JIEKIIMH J1at0T OOIIYI0 OPHEHTUPOBKY B TEME U PACKPBIBAIOT COIEPIKAHNE
JUCHUIUTAHBL.

B xome nekuuu mojae3Ho BHUMATENBHO CIEAUTh 33 PACCYKACHUSIMH JIEKTOPa,
BBITIOJHSIS TIpe/jIaraéMbie UM MBICIIMTENIBHBIE OTIEPAIliH U CTapasiCh 1aTh OTBETHI HA
MIOCTABJICHHBIE BOMNPOCHI, KAaK TOBOPSAT, CIyIIaTh AaKTHUBHO, BECTH BHYTPEHHMI
MBICIICHHBIA Juanor ¢ JjektopoM. Ilpm sToM criemyer BwIpabaThiBaTh y ceOs
KPUTHYECKOE OTHOILIEHHE K CYIIECTBYIOIIMM Hay4YHBIM MOJOXKEHUSM, IbITAThCS
CaMOCTOSITENIbHO BHUKATh B CYIIHOCTh M3y4aeMOTO U CTPEMHTHCS OOHApY>KHUBATh
UMEIOIINECs] HECOOTBETCTBHUS MEXKIY TEM, UYTO HaOIIOMaeTCs Ha TPAKTUKE, U TEM,
YTO 00 9TOM TOBOPUT TEOPHSI.

Jlexiusi sSBASICTCST UCXOAHBIM DTAllOM B OBJIAJCHUM HAyYHBIMH 3HAHHUSIMHU.
UTtoObl MaKCHMalIbHO HWCMOJIB30BaTh €€ B Y4eOHOM IIporiecce, HEOOXOAMMO
HAy4YUTbCS 3alMCHIBaTh (KOHCHEKTHUPOBaTh) JeKIuu. Kparkue 3amucu JeKIHi,
KOHCIIEKTHPOBAaHUE UX TTIOMOTAeT YCBOUTH MaTepuall. KOHCIIEKT SBIsIeTCS MOJIe3HBIM

TOraa, Koraa 3armmcaHo CaMo€ Cyn€eCTBCHHOC, OCHOBHOC.



3anucu Mo XOAy JICKIIMH JOJDKHBI OBITh B IIEJIOM JOCTATOYHO TIOJHBIMHU TIO
COICPKAHUIO, YIOOHBIMH ISl TIOCTIEMYIONIeH paboThl U YKOHOMHBIMH TI0 TEXHUKE
BBITIOJTHEHUSI.

[TomHOTAa CoOAepkaHWS 3HAHWK O3HA4aeT HAJIWYUE B HHUX OCHOBHOTO
TEOPETUUECKOTO MaTepuaja U oOIIMX CBEICHUN MO pa3biCHIEMOMY Bompocy. Bece
CYIIIECTBCHHBIC MOMEHTHI JICKIIMM JOJDKHBI OBITH 3amMCaHbl C MaKCUMAaJbHOU
TOYHOCTBIO H MTOJTHOTOM.

Jlnst yckopeHus Tporiecca KOHCIICKTUPOBAHMSI PEKOMEHIYETCs, UCXONMsS W3
CBOMX HHJIMBHUAYyaJIbHBIX OCOOCHHOCTEW, BHIOPATh CHUCTEMY BBIIOJIHEHHS 3allCcen
Ha JICKIHSX, WCIIONb3Yys YIOOHBIE ISl ce0sl YCIOBHBIE O003HAYEHHS OTIEIbHBIX
TEPMHUHOB, HanOoOJIee PACIPOCTPAHCHHBIX CIIOB W TOHATHH, TaK Ha3bIBACMYIO,
COOCTBEHHYIO «MapKorpauio» - CHUCTEMY CIEIHMAIBHBIX YCIOBHBIX 3HAYKOB,
CHUMBOJIOB, COKPAILICHUH CIIOB.

PaboTa HaJ KOHCTIEKTOM JICKITMH HE 3aKaHYUBAETCA Cpa3y MOCie JEKINOHHBIX
3aHsaTHil. OHa OyzneT 3aBepIICHHOW, €CIIM CTYJAEHT IOBTOPUT H3JIOKCHHBIA B
KOHCTICKTE MaTepHaJT; BRIHECET HETIOHITHBIC MTOJIOKCHHSI B COJIEPYKAHMH JICKITUU Ha
MOJII KOHCTIEKTA M YTOYHUT MO JPYTMM MCTOUYHUKAM; JOTMOJHUT KOHCIICKT JICKIIUH
MPOIYIICHHBIMEA (DpazamMu, CIOBaMH, IOJNB3YsICh MaTepHalaMH W3 CIICIHATbHON
JUTEPATypbl; OGOPMHUT KOHCIIEKT TEXHWUYECKH, TPOU3BEAS IMOTYCPKUBAHMS,
HaMeyvas TJIaBHbIe BOMPOCKl. PekoMenyetcs uist 6omee 3G hekTuBHOM mpopadboTKu
JIEKIIMOHHOTO MaTepuaia JOTOJTHUTEIBHO BBECTU COOPHUK (Cl06aApb) NOHAMULL,
BBIICNISISI B HEM JUISI KaKIOTO HOBOTO TOHATUS €ro OIpe/esieHue, CBOMCTBA,
MPU3HAKH, BUBI, TPUMEPHI WM KOHTPIPUMEPHI U T.I. IMEHHO Takasi cepbe3Hasi,
KpPOTOTIUBasi paboTa C JEKIIMOHHBIM MAaTepHaioM MO3BOJUT ITyOOKO OBJIaIeTh
3HAHUSIMU.

TpaguimoHHas By30BCKasl JICKIINS, HAa KOTOPOU MPETTOTHOCUTCS U OOBSICHICTCS
rotoBas uWHGOpPMaNMs, TOJICKANAS 3allOMHUHAHHWIO, OOBIYHO HA3bIBACTCS
nHdopmarionHoW. Buapl nekmwii MoryT ObITh pa3zHoOOpa3HbIMU. WX BBIOOP
3aBUCHUT OT CHEIU(PUKH TTPETIoAaBaeMOM yaeOHOM JUCITUTUTHBI M KOHKPETHON TeMBI

JICKIIHNH.



Pexomenaanmnu 1Jisi 00y4awnierocst no padore Ha NPAKTHYECKUX 3aHATUAX

Ilpakxmuyeckue 3ansamusi - 3TO 3aHIATUSA, MPOBOAUMBIE MOJA PYKOBOACTBOM
nmpernojaBaTeNis B y4eOHOM ayIuTOpWH, HaNpaBieHHbIE Ha YIIyOJIeHHE U
3aKpeIIeHUe HAyYHO-TEOPETHUECKUX 3HAHUM, MPUOOPETEHHBIX Ha JEKIHUAX WIHA C
MOMOIIBI0 YYCOHUKOB; Ha (OPMUPOBAHHE YMEHHM W HaBBIKOB B MPUMEHEHUU
3HAHWM W OBJIAJICHUE ONPEICICHHBIMH METOJAaMHU CaMOCTOSTEIHHOU pabOThl U
HaBbIKaMH MPOPECCUOHATBHOU IEATETbHOCTH.

Paznuune Mexny CEeMHUHApCKUMHM W IMPAKTUYECKMMM 3aHATHUSMH COCTOUT B
TOM, YTO Ha IEPBBIX PACCMATPUBAIOTCS, KaK IPABUIIO, TCOPETUUECKUE BOIPOCHI, a
Ha BTOPBIX YCBAWMBAIOTCS 3HAHUS NPEUMYILIECTBEHHO IPHUKIAJTHOTO Xapakrepa,
MPUOOPETAIOTCS MPAKTUYECKUE HABBIKM B XOJI€ PEIICHUS 3a7ad, BBITTOJTHEHUS
71a00paTOPHBIX, KOHTPOJIBHBIX MUCHMEHHBIX Pa0OT, TPEHUPOBOYHBIX YNPAKHEHUH,
HaOJIIOICHU, DKCIEPUMEHTOB, BBITIOJTHEHHUS TUIIOBBIX PACUE€TOB U JIp.

O(P(DEeKTUBHOCTh MPAKTUYECKUX 3aHITHH, TMPEXKIE BCEro, 3aBUCUT OT
IOATOTOBKU K HUM CTYAEHTOB, UX BHUMATEJIBbHOCTA U AKTUBHOCTH B XOJI€ CaMMX
3aHSTUNA, TBOPUECKOTO OTHOIIEGHMUS K BBINOJHEHUIO YYEOHBIX 3aJlaHuil U
peKoOMeHIamu npenogasareneu. [lepen npakTnueckum 3aHITHEM CIENYET U3YUUTh
KOHCHEKT JIEKIIMM U PEKOMEHJIOBAaHHYIO MpernojaBarelieM JUTepaTrypy, oOparias
BHUMAHUE HA MPAKTUYECKOE NPUMEHEHHWE TEOPUH WU HAa METOJMKY PpPEIICHUS
TUMOBBIX 33/1a4.

Ha npaktudeckom 3aHSTHM TJIABHOE - YSICHUTH CBS3b PEIIAEMBIX 3a1ad C
TEOPETUUYECKUMHU MOJIOKECHUSIMU. [Ipy pelmeHun mnpemioKeHHOW 3a1auud HyKHO
CTPEMHTHCS HE TOJIBKO TIOJyYUTh MPABWIBHBIA OTBET, HO M YCBOUTH OOIITUN METO.
peleHus MoI00HBIX 3a7a4.

Pemienne 3agaum, BBINOJHEHHWE YIPAXKHEHWW HANO HAYMHATH C YETKOIO
YVSICHEHHUSl YCJIOBUS M TpeOoBaHUM 3anaHus. Bo3HuKaromuye TPYIHOCTH MpU
pelieHnH 3a7ad M JPyTuX MPaKTHYECKUX pPabOT YacTO BBI3BAHBI HE CTOJIBKO
OTCYTCTBUEM JIOJDKHBIX YMEHHUH, CKOJIBKO HEBHUMATEIBHOCTBIO K YSCHEHHIO
CMBICJIA YCJIOBUS 3aJ1a4d WU YIIPA)KHEHUS, a IOPOM U HEMMOHUMAHHUEM TOTO, B YEM

COCTOUT 3aJaHUC.



IIpu peurennun 3a1a4 peKOMEHAYETCS CIEAYIOIUN alTOPUTM JIEHCTBUM:

1. «[IpaBUsIbHO MOHSTH YCIOBHUE 33J]a4H — 3HAUUT HA MOJIOBUHY €€ PELIUTH.
BbISICHUTE UCXOAHBIC TAHHBIC JIJIS1 PEUICHU 3a7a4M (4TO JaHO) U UYTO
TpeOyeTcs MOIYYUTh B pe3yJIbTaTe PEIICHHUS.

2. Teopernueckas 0a3a perieHus (Kakue 3aKOHBI M TIOJI0KEHUS TOJDKHBI OBITh
MPUMEHEHBI NPU PEIICHUN).

3. O6mwmii muaH (ocae0BaTEIbHOCTD) PEIICHHUS.

>

Odopmienne pereHus.

o

3anuch NOJYYEHHOIO PE3YNITATA U €0 aHAIIU3.
JUis BeneHusl 3amuMcedl HAa NPAKTHUUECKUX 3aHATHSIX OOBIYHO 3aBOIST
OTJIEJIbHYIO TETPab MO KaXI0W yueOHON AUCIUILIMHE.

Jlornyeckast CBA3b JIEKUUI U MPAKTHYECKUX 3aHATUN 3aKIIFOYAETCSA B TOM, YTO
uH(popManus, MoJTyYeHHasi Ha JIEKIIMHU, B MPOIECCE CaMOCTOSTEIbHONH padOThl Ha
IPaKTUYECKOM 3aHITHUM OCMBICIMBAETCA W IepepadaTbiBaeTcs, MpPU OMOLIU
IpernojaBareiss aHaJIM3UpyeTcs 10 MebUalliuX MNOJAPOOHOCTEH, IMOCJE Yero

NPOYHO YCBAMBACTCS.
PexoMeHaanuu Uisi 00y4aomerocs No pa3padorke ONOPHOIro KOHCIEKTA

Pammmonanenass u  sddektuBHas nepepaboTka yd4eOHOro Marepuala
BBITIOJTHSIETCSI 32 CYET BBIWICHEHUS B €r0 COACP)KAaHUHM CMBICIOBBIX E€IUHUIL,
CBEpPTHIBAHUS WX U TEpeBoJa Ha OOpa3HBIM S3bIK B CHMBOJIMYECKOW WIIH
rpaduueckori popme. Cpenu pazauyHBIX BUAOB TpadHUUeCcKOro MOJSTUPOBAHUS
yueOHOM nH(pOpMAaINK, BBIICISIIOT— OMOPHbIN KOHCMEKT — KaK CUCTEMY OMOPHBIX
CUTHAJIOB B BUJIE KPaTKOTo yCJI0BHOTO KoHcnekTa (B.®. [Ilaranos).

Memoouxka nocmpoeHus OnOpHLIX KOHCNEKMO8:

O OMPENEIUTh 00bEM M3JIAraeMOro MaTepuasa, UCTIOIb3yeMOTO JJIsl OTIOPHOTO
KOHCIIEKTa;
O Ppa3AeNuTh 3TOT MaTepuall Ha OCHOBHbIE OJIOKH;

O BBIACIINTb B HUX OCHOBHBIC OIIPCACICHUA U TC3UCHI;



O TPOIYyMaTh OTPAKEHHUE ITUX OINPEEICHUIA WK MOHATHI B BHJIE OTIOPHBIX
CUTHAJIOB;

O BHECTHU UX B CXeMy OJIOKa;

O 0003HAYUTh B3aMMOCBSI3H MEK/Ty ONMOPHBIMU CUTHATIAMHU BHYTPU KaXKIOTO
O50Ka;

O 0003HAYUTH B3aMMOCBSI3b MEKy BCEMHU OJJOKaMHU TEOPETUIECKOTO
Marepuana,

O BBIHECTH YCJIOBHBIC 0003HaYEeHHN 3a IMPCACJIbl OIIOPHOI'O0 KOHCIICKTA.
Pexomenganuu s oﬁyqammerom IO MOATOTOBKE K 3a4Y€Ty M JK3aMEHY

3a4eT/3K3aMeH — ATO NITyOOKasi UTOTOBasl MPOBEpKa 3HAHUM, YMEHUM, HABBIKOB
Y KOMIIETEHIINN 00y4Yaronmxcsl.

K cnaue 3auera/sx3aMeHa AOMYCKAIOTCS 00y4arONINecs, KOTOPbIE BBITTOJHUIN
BEeCh 00BEM pabOThI, TPEAYCMOTPEHHBIA YUEOHOUM MporpaMMOoi 1O TUCITUILIIUHE.

Opranuszanusi TOATOTOBKM K 3a4eTy/3K3aMeHYy Cyryoo HWHIMBUIYAJIbHA.
HecmoTpst Ha 9T0, MOXKHO BBIICTUTH HECKOJIBKO OOIIMX PAIMOHAIBHBIX MPUEMOB
MOJITOTOBKH K 3a4€Ty/3K3aMEeHY, IPUTOAHBIX JJI1 MHOTHX CIy4aes.

[Ipu moaroToBKe K 3aueTy/7K3aMeHy KOHCTIEKThI YUEOHBIX 3aHATUN HE JTOKHBI
SABJISIThCA ~ €UHCTBEHHBIM  HCTOYHUKOM HayyHou uHpopmamuu. Cremyer
00s13aTebHO  MOJB30BAaThCA  JAPYTMMHU  YYE€OHBIMM  pecypcamMu, Y4eOHBIMH
MOCOOUSIMH, CTICIIMAIBHON y4eOHO-METOANYECKON JTUTEPATYPOl.

VYcBoenue, 3akperuieHHe M 0000IIeHHe YydeOHOro Marepuajia Cledyer
MPOBOJIUTH B HECKOJIBKO 3TAIOB:

a) CKBO3HOE (TemMa 3a TEeMOil) NOBTOPEHHUE MOCJIEAOBATENbHBIX YacTeu
JUCUUIUIMHBI, MUMEIOIIMX OJIM3KYI0 CMBICIOBYIO CBSI3b; IMOCJTE KaXKIOM TeMbl —
BOCITPOM3BEICHUE YUYEeOHOTO MaTepuasa Mo MaMsATH C MCTOIb30BaHUEM KOHCIICKTa
U MOCcOOuH B TEX ClydasiX, KOIJla YTO-TO €II€ HE YCBOEHO; MPOXOXKIECHUE TaKUM
o0pa3oM Bcero Kypca;

0) BBHIOOPOYHOE IO OTACNIBHBIM TE€MaM U BOIPOCAM BOCIPOU3BEACHUE

(MBICIEHHO WM MyTEM 3amucu) y4eOHOro marepuasa; BbIIEICHUE TEeM WIH



BOIIPOCOB, KOTOpBIE €€ HE IOCTATOYHO YCBOEHBI WJIM IMOHATHI, U TOTO, YTO YXKE
XOPOILO 3aIIOMHUJIOCH;

B) IIOBTOPEHHWE U OCMBICIIMBAaHME HE YCBOEHHOIO Marepuaia |
BOCIIPOU3BEAECHUE €T0 0 MaMSITH;

') BBIOOPOYHOE JUIsl CAMOKOHTPOJISI BOCIIPOU3BEEHUE T10 MAMSITH OTBETOB Ha
BOIIPOCBHL.

[lIoBTOpsSAITE ClemyeT HE OTAEIbHBIE BONPOCHL, a TEMBI B  TOU
MOCJIEIOBAaTEIbBHOCTH, KAaK OHW H3JIarajuch JIEKTOpPOM. OITO 00ecneynuBaeT
NOJyYEHUE LEIbHOIO TMpeACTaBiICHUs 00 M3YyYeHHOW [HUCUUIUIMHE, a He
OTPBIBOYHBIX 3HAHMM 110 OTIEJIBHBIM BOIIPOCAM.

Ecnu B XoJie MOBTOpPEHMSI BO3HUKAIOT KaKWE-TO HESICHOCTH, 3aTPyJHEHUS B
NIOHUMAaHUU ONPENECIEHHBIX BOIPOCOB, HX CIEAYET BBIIMCAaTh OTACIBHO U
CTPEMHUTBCSI HATH OTBETHl CAMOCTOSITENBHO, MOJB3YSICh KOHCIEKTOM JIEKIUH U
auTeparypoil. B Tex ciydasx, Korjaa 3Toro cienarb He yoa€Tcs, HaJlo o0palaThes
3a MOMOILBIO K MPENoJaBaTel0 Ha KOHCYJIbTAllUU, KOTOpas OOBIYHO IPOBOIUTCS

nepes 3a4eToM/9K3aMEHOM.



3. KoOMIIOHEHTHI MOHUTOPUHIA Y4eOHBIX TOCTHKEHHH 00yUaromerocst

3.1. TexHosioru4yeckasi Kapra peMTHHIa JUCUUIIJINHbBI

«MATEMATHUKA»
HaumenoBanue Hanpasnenue noAroToBku ¥ ypoBEHb KonuuecTBo 3a4eTHBIX
JVCIUTITHHBI oOpazoBanus. HanMeHoBaHME MPOrpaMMbl
Maremartunka 44.03.01 ITegarorunueckoe

oOpa3oBaHHe, HAIIPABICHHOCTb
(mpoduiib) obpazoBaTebHON
nporpammbl: HauanpHOe 00pa3zoBanue
(3aounas popma oOyueHus)

CMeKHbIe TUCIUIUIMHBI 110 YYEOHOMY IUIaHy

Hpe,I[I_HeCTBYIOH_[I/ICZ IIKOJIbHBIN KypC MaT€MaTuK,; OCHOBBI yqe6H0171 ACATCIIbHOCTU CTYACHTA

[locnenyromue: OCHOBBI MareMaTuyeckol o0pabOTKM HHpOpMAalMM; METoAMKa O0ydeHus

MaTEMaTUKE

BA30BbIN PA3JIE]T Ne 1

dopma paboThI

KonnuectBo 0awtoB 17 %

min max
Texymas padora | PaboTa Ha mpakTUYECKOM 3aHITHH 9 15
[TpomexxyTouns! | JlomamHss pabora 18 30
1 KOHTPOJIb CocraBieHne ONOpHOrO KOHCIIEKTa 3 5
MrTorosxi Tectuposanne 15 25
PEUTHUHT-
KOHTPOJTh KonTponbHas pabora 15 25
Hroro 60 100
BA3BOBBII PA3JIEJ Ne 2
dopma paboThl Konunuectso 6amnos 16 %
min max
Tekymas padota | lomamHss pabora 18 30
CocraBieHne ONOPHOTO KOHCIIEKTa 3 5
PaGora Ha npakTHYeCKOM 3aHATUU 9 15
HroroBerii TectupoBanune 15 25
pPEUTHHT-
KOHTPOJIb DK3amMeH 15 25
Hroro 60 100

BA30OBBII PA3IEJI Ne 3




®opma paboThI

Konuuectso 6amwios 17 %

min max
Tekymas padora | Jlomamnsas padora 18 30
CocraBiieHHE ONIOPHOIO KOHCIIEKTa 3 5
Pabota Ha mpaKTHYECKOM 3aHITHH 9 15
HTorosbrit TectupoBanue 15 25
PEHTHHI OK3amMeH 15 25
KOHTPOJIb
Hroro 60 100
BA3OBBII PA3JIET Ne 4
dopma paboThI KonunuectBo 6amioB 16 %
min max
Texymas padota | Jlomamsss padora 18 30
CocraBieHue OmopHOro KOHCIIEKTa 3 5
PaboTa Ha mpaKTHYECKOM 3aHITHH 9 15
Hrorossrit TecTtupoBanue 15 25
PEHTHHL OK3aMeH 15 25
KOHTPOJIb
Uroro 60 100
BA30BbIN PA3JIEJT Ne 5
dopma paboThI KonuyectBo 6amnoB 17 %
min max
Tekymiast pabota | lomamissis pabora 18 30
CocraBiieHH€e OMOPHOTO KOHCTIEKTA 3 5
PaboTa Ha MpakTHYECKOM 3aHATHU 9 15
Hrorossiit TectupoBanue 15 25
PEMTHHI KontponbsHas padora 15 25
KOHTPOJIb
Uroro 60 100
BA3OBBII PA3JIET Ne 6
dopma paboTbI KomnmuecTso 6amnoB 17 %
min max
Texymiast pabota | Jomamisss pabota 18 30
CocTaBneHne OMOPHOTO KOHCIIEKTa 3 5
Pa6ora Ha npakTHYeCcKOM 3aHATUU 9 15
HrTorossrit TectupoBanue 15 25
PEHTHHI OK3ameH 15 25
KOHTPOJIb
Uroro 60 100

UTOI'OBBIN PA3/IEJI

10

10

10

10



Coneprxanue dopma paboTbl Konmuectso 6aminos 0 %
min max
Paznen 1 — 60 100
Paznen 2 - 60 100
Pa3nen 3 - 60 100
Paznen 4 — 60 100
Pazpen 5 - 60 100
Pazmen 6 - 60 100
Uroro: (cpennee apudmeTHIecKkoe MeCTH paseioB) 60 100
JIOITOJTHUTEJILHBIN PA3JIE]T
BbazoBsrii ®opma paboThI KonmuecTso 6amios (
MO/ min max
Tema

- - 0 0

- - 0 0

Hroro 0 0
OO0111€€ KOIUYECTBO OAJUIOB 10 JUCIATLUINHE min max
(Mo uToram M3y4eHUs BCeX MOAyIeH, 6e3 yueTa JOMOIHUTEIHHOTO 360 600

paznena)
CooTBeTcTBHE PETHHIOBBIX 0AJJIOB M aKaleMHYECKOH OL[eHKH
Oob1ee koaMuecTBO HAOpaHHbIX OATIIOB AxkazeMudeckast OlleHKa
60— 72 3 (Y1OBIETBOPUTEIBHO)
73 — 86 4 (xopo1o)

87-100 5 (OTAUYHO)




3.2. ®oH/1 OLIEHOYHBIX CPEACTB

MUHUCTEPCTBO HAYKU 1 BBICIIIETI'O OBPAZOBAHUA PO
denepanbHOE TOCYAapCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEKIACHHUE
BbICIIEro 0OpazoBaHus «KpacHOSPCKUIA roCy1lapCTBEHHBIN Me1aroruyecKuii

yauBepcuteT uM. B.I1. ActadbreBay
(KT'TIY um. B.I1. Actadnena)

Kadenpa ecrecTBo3HaHUS, MAaTEMATUKHU M YaCTHBIX METOIUK

YTBEPXJIEHO OAOBPEHO
Ha 3acefaHuu Kadeapsl Ha 3acelaHuM HayYHO-METOIUYECKOTO
ITpotokom No COBETa CHEIUAIBHOCTH (HaIpaBJIeHUS
OT « » 2018 r. MOJITOTOBKH)
3aBenyromnuii kadenpoi IIpotoxkom Ne

OT « » 2018 r.

S hownete | E.Clanxopa  PeAcenarens HMCC(H)

//;”( / 1.B. Hyna

®OH/I OHEHOYHBIX CPEACTB
JUISL IPOBEACHUS TEKYLIETO0 KOHTPOJI U IPOMEKYTOUYHOU U UTOTOBOM aTTECTALIUU
00y4aromuxcs Mo JUCITUTIIINHE

MATEMATHUKA

Hampasnenue noarorosku: 44.03.01 [lemaroruueckoe obpa3oBanue
HaIpaBJIEHHOCTH (MpoduIib) 00pa3z0BaTEIHLHON TPOTPAMMBI:
HavansHoe obpa3oBanue

KBanudukanus: 0akanaBp

Cocrasurenu: Tumodeera H.b., Kanauera C.U., Keiis M. A.



IKCHHEPTHOE 3AKIIOYEHUE HA ®OHJ OHEHOYHbLIX CPEJICTB
JJIS IPOBEACHUS TEKYLIEero KOHTPOJIA ¥ MPOMEKYTOYHOM aTTecTalu
o0yyaroummxes no JucuumiInae «MareMaruka»
[IpencraBinenHbii  (OHA  OLEHOYHBIX  CPEACTB A TEKylmed |

MPOMEXKYTOUHOM aTTecTaluu CcooTBeTCTBYeT Tpeboanusim OI'OC BO wu
npodeccuoHanbHbIM cTanaapTam «llemaror (mpodeccroHanbHas AEITETLHOCTD B
cdepe TOUIKOIBLHOTO, HaYaJIbHOTO OOIIEro, OCHOBHOIO OOIIEro, CPeHEro OOIIEro
oOpa3oBaHus) (BOCIUTATENb, YUYHUTENh)», YTBEPKICHHBIM MpUKa3oM MUHTpyna
Poccum ot 18.10.2013 N 544H.

[Ipennaraembie GOpPMBI U CPEACTBA aTTECTAIIMM a/ICKBATHBI LIEISIM U 3a/1a4aM
peanu3aldd OCHOBHOM MpoQeccroHaIbHOM 00pa30BaTEIbHON MPOrpaMMBbl 110
HaIIPABJICHUIO ITOATOTOBKHU 44.03.01 Ilemarornueckoe oOpa3oBaHue,
HampaBJIeHHOCTh  (mpo¢unb)  oOpa3oBarenbHOM  mporpammbl  HauanmpHoe
obOpa3oBaHue.

OueHouyHbIE CpPelCcTBa M KPUTEPUU OLEHUBAHUS MPEJCTABICHBI B MOJHOM
o0beme. DOpMBI OLIEHOYHBIX CPEACTB, BKJIIOYEHHBIX B IPEACTaBICHHBIA (OH],
OTBEYAIOT OCHOBHBIM  IPUHLMUIIAM, YCTaHOBIEHHbIM B llomoxxenun o
dbopMupoBaHUM  (OHIA OLEHOYHBIX CPEACTB I  TEKYIIEro KOHTPOJI
YCIIEBAEMOCTH, MPOMEKYTOYHOM UM UTOTOBOM (TOCYIapCTBEHHON HWTOTOBOA)
arrecTaluu  oOydarommxcs 1o oOpa30oBaTelbHBIM MPOrpaMMaM  BBICHIETO
oOpa3zoBanuss — TporpaMmam OakajaBpuara, IporpaMmaMm CIEeIHUaIUTETa,
nporpaMmaM MarucTpaTrypbl, IporpaMmaM IOATOTOBKH HAay4YHO-TEIarorn4ecKux
KaJpoB B acmUpaHType — B (eaepaJbHOM TOCYIapCTBEHHOM OMOIKETHOM
o0pa30oBaTeIbHOM  YUpEKIEHUU  Bbiciiero  oOpa3zoBaHus  «KpacHospckuii
roCyJapCTBeHHBI Tiegarornyeckuii  yHuBepcuter wum. B.Il.  Acradnesay,
YTBEPKJIEHHOTO NpuKa3zoM pekropa Ne 297 () ot 28.04.2018.

PazpabGoTtanHbiii U TPEACTABICHHBIA IS SKCIEPTU3bl (HOHJA OIEHOYHBIX
CPENCTB PEKOMEHIYETCS K UCIOJIB30BaHUIO B MPOLIECCE MOATOTOBKH MO yKa3aHHOMN
porpamme

3amecTuTeNb AHPEKTOpa

no y4yebGHo-BocnuTaTe/IbHOMN padoTe

MAOY «Cpennss wkona Ne 145»

r. KpacHoapcka A H. HU. Pykocyesa



1. Ha3HayeHue (poHIA OLIEHOYHBIX CPEICTB

1.1. Heasro coznanuss @OC nucummivHel «MareMaTukay SBISE€TCS YyCTAHOBIECHUE
COOTBETCTBHSI YUEOHBIX JIOCTHKEHUH 3aIllIAaHUPOBAHHBIM pe3yibraraM OOy4YeHUs U
TpeOOBaHUSIM OCHOBHON TMpoeCcCHOHATbHON 00pa30BaTENbHON MPOrPaMMBIL,
paboyeit mporpaMMbl AUCIUTUIMHBI.

1.2. ®OC 1o AUCUMIUIMHE PEIIacT 3aAa4H:

- KOHTPOJb U YIpPaBJICHHE TPOIECCOM MNPUOOPETEHHUS CTyIECHTaMHU
HEOOXOIUMBIX 3HAHWUW, YMEHHWH, HABBIKOB U YPOBHSI CGHOPMUPOBAHHOCTH
komrieTeHuu, onpeneneHubix B @I'OC BO no coOTBETCTBYIOIIEMY HAITPABICHUIO
MOJITOTOBKU;

- KOHTPOJIb (C MOMOIIBbIO Ha0Opa OIIEHOYHBIX CPEJCTB) U yMpaBieHue (C
MOMOIIBIO 3JIEMEHTOB OOparHOM CBSA3U) JOCTHKEHHMEM LeJed peann3anuu
OCHOBHOH MpodeccruoHaabHON 00pa30BaTeNIbHON MPOrpaMMbl, ONPEAEIICHHBIX B
BUJI€ HaOopa OOWIEKYAbTYPHBIX U OOMIENPO(ECCHOHANBHBIX KOMIETEHIUN
BBIITYCKHHUKOB,;

- o0ecrieyeHne COOTBETCTBUS PE3YJILTATOB OOydeHMs 3ajadaM Oymyiien
po(eCcCHOHANIBHON AEATENBHOCTH Y€pEe3 COBEPIICHCTBOBAHUE TPATULMOHHBIX U
BHEJPEHUE HMHHOBAI[MOHHBIX METOAOB OOy4YeHHs] B 00pa3oBaTebHBIA MPOIECC
YHuBepcurera.

1.3. ®OC pa3paboTaH Ha OCHOBAaHUM HOPMATUBHBIX TOKYMEHTOB:

- denepanbHOrO0  TrOCYIapCTBEHHOrOo  00pa3oBaTelbHOTO  CTaHAapTa
BBICIIEr0 00pa3oBaHUs MO HampaieHuto noArotoBku 44.03.01 Ilemarornueckoe
oOpa3oBaHue (YypoBeHb OakajiaBpuara), yTBep>KI€HHBIM MTPUKa30M MUHUCTEPCTBOM
oOpa3oBanus 1 Hayku Poccuiickoit denepanmu ot 9 despans 2016 . Ne 91;

- nojiokeHuss o (opmMupoBaHUU (OHAA OLEHOYHBIX CPEACTB IJSl TEKYILETO
KOHTPOJISl yCIIEBAEMOCTH, TPOMEKYTOYHON U UTOTOBOW aTTECTAlMN 00y4YarOLIIXCs
no 00pa3oBaTeIbHBIM IpOrpaMMaM BBICIIETO OOpa3oBaHUS — Mporpammam
OakanaBpuara, mporpaMmaMm CHEUUaJUTeTa, MporpaMMaM  MarucTparyphl,
nporpaMMaM TOATOTOBKM HAy4YHO-TIEarorMueckuX KaJpoB B acHUpPaHType B

benepaqbHOM TOCYJapCTBEHHOM OIOKETHOM O0pPa30BaTe€IbHOM  YUPEKIACHUU



BbICIIEr0 oOpa3oBaHusi «KpacHOSIpCKUI TOCYyIapCTBEHHBIM IeJaroruyecKui
yHuBepcuteT uM. B.Il. AcradreBa» u ero uimanax, yTBEp>KJIEHHOTO MPUKA30M

pekropa Ne 297 (1) ot 28.04.2018..

2. Ilepeyenb KoMIeTeHIIU, GOpMHUPYEeMBbIX B IIpolecce U3yUYeHMsI
AUCHUNIMHBI
2.1. IlepeyeHb KoMmeTeHUHUH, (HOPMHUPYEMBIX B IMpPOILIECCE H3YyUCHUS
JUCLUTIIINHBL:

— OK-3. CrnocoOHOCTB UCIOJIB30BaTh €CTECTBEHHOHAYYHbBIE U
MaTeMaTHYECKUE 3HaHUS 11 OPUEHTUPOBAHMS B COBPEMEHHOM
MH(GOPMAIIMIOHHOM IIPOCTPAHCTBE.

— TIK-1. ToToBHOCTb peann30BbIBaTh 00pAa30BaTEIbHbIE IPOrPAMMBI IO
IpeaMeTaM B COOTBETCTBHHU € TPEOOBaHUSIMH 00pa30BaTENIbHBIX

CTaHJapTOB.



2.2. OueHo4YHbIE CPeICTBA

Komnierennus Jucuuniamnuel, Tun OneHovHOE CpeacTBO/
MPaKTUKH, KOHTPOJISI KNMBpb1
y4acTBYIOILIUE B
dhopMHUpOBaHUHT Homep Dopua
KOMITATALIITIATL

OK-3. Cnnoco6HOCTH WNudopmarimonnas TEKyIIUN 5.1.2  |lomamrHss
UCIIOJIb30BaTh KyJIBTYpa U TEXHOJIOTUU pabota
€CTECTBCHHOHAYYHbIE U B 00pa30BaHMU; 5.1.1 |OnopHslii
MaTtematudeckue 3Hanusi  |EctecTBo3HaHuE; KOHCIIEKT
JUIs OPUEHTUPOBAHUSA B OcHOBBI npomexyroun | 5.2.2  |Tect/KoHTpospHa
COBPEMEHHOM MaTeMaTH4eCKOI BIii s paboTa
MH(OPMAIMOHHOM 00paboTku 5.2.1 |3auer/Dk3ameH
MIPOCTPAHCTBE. unpopmaruy; [pupona

Y TIPOOJIEMBI KOJIOTUH

KpacHosipckoro kpas;

DBOJIIOIHUS KU3HU;

IIcuxosnoro-

[Ie1aroru4ecKoe

COTPOBOXKACHUE

00y4deHuUst u

BOCTIMTaHUS peOCHKa;

[Ipenaunmomuas

MIPAKTHKA
IIK-1. 'oroBHOCTB Bseznenue B HayKy o TEKyLUH 5.1.2  |domamnss
peann3oBbIBaTh s3bIKe; Pycckuit sS3bIK; pabota
oOpazoBaTebHbIC [IpakTuky™m o 5.1.1 |OmopHsrlit
MPOTPaMMBI 110 TPEMETaM |PyCCKOMY SI3BIKY; KOHCIIEKT
B COOTBCTCTBHH C Herckas mTeparypa; MPOMEKYTOUH 5.2.2 |Tect/KonTponrHa
TpeboBaHUAMU EcrecTBo3HaHue; LIt s paGora
o0Opa3oBaTeIbHBIX Teopust TUTEpaTypHl U
CTaHIapTOB. IpaKTHKa 5.2.1 |3ager/Dx3ameH

YUTATEJIbCKON

NeSITeTbHOCTH;

Meronnka

MpernoiaBaHus

npeaMera

«OKpYXKarolui MUp»;
MeToauka
MIPENOIaBaHUS
TEXHOJIOTHH; MeToauka
npenogasanus M30;
Teopust u MeToauKa
00y4YeHUs pyCCKOMY
A3BIKY B CpEHEN
mkoie; Oomiee
sa3pIK03HaHue; Mcropus
PYCCKOTO SI3BIKa;
Ilenaroruka; Metoauka
MIPENOIaBAHUS




MaTeMaTHKU;
[IpakTrkym o
PEIICHUIO
MeJarornuecKux 3amad;
MonuTopuHr
00pa3oBaTeIbHOrO
rpouecca B Ha4ajabHOU
mkoJie; Mupoast
XyJI0’K€CTBEHHAas!
KyJbTypa; MeTtonuka
MY3bIKaJIbHOTO
BOCIIUTAHMS;
CoBpeMeHHbIe
TEXHOJIOTHH 00y4eHus
PYCCKOMY SI3BIKY;
Pycckas cnoBecHOCTb;
Kondmuxromnorus;
CoBpeMeHHbIE
METONYECKHUE
MOJIXO/IbI K OOYYECHHIO
pelieHus 3aj1ay;
OCHOBBI IEKOPAaTUBHO
MIPUKJIIATHOTO
uckyccrtsa (AI1N);
[Ipaktrka no
MOJIYYCHHIO
MEPBUYHBIX
poQeCcCHOHATBHBIX
YMEHUI U HAaBBIKOB;
[Temarornueckas
MIPaKTHUKA;
[Temarornueckas
WHTEpHaTypa

3. @oH/1 OLIEHOYHBIX CPEACTB IS MPOMEKYTOYHOM aTTeCcTAlUN

3.1. ®oHABl OIEHOYHBIX CPEACTB BKIIOYAIOT: BOMPOCHI K 3a4eTy/IK3aMEHY,
MIPUMEPHBIC BApHAHTHI TECTOB U KOHTPOJIBHBIX PadoT.
3.2. OueHoYHbIE Cpe/ICTBA

3.2.1. OuenouHoe cpenctBo 5.2.1. — BONpOCHI K 3a4eTy/IK3aMEHY.

Kpurepun oneHnBaHuss 1O OLEHOYHOMY cpenactBy S.2.1. — Bompocel k
3a4eTy/3K3aMEeHY
Bricokuii ypoBeHb [IponBuHyTHII ba30Belii ypoBeHB
dopMmupyemsle c(OPMUPOBAHHOCTH YPOBEHb c(OPMUPOBAHHOCTH
KOMIIETEHLIUU KOMIIETEHLIUU c(OPMUPOBAHHOCTH KOMIIETEHIIUH
KOMIIETEHLIUU




(23 - 25 6annoB)

(19 - 22 6annoB)

(15 - 18 6amnoB)*

OTJIMYHO/3aU4TEHO XOpOIII0/3a4TEHO YIOBJIETBOPUTEIBHO
/3a4TE€HO
OK-3. CriocodHOCTH OOyyaronuiics: OOyyaronuiics: OOyuaronuiics:
HCIIOJIb30BaTh - IMeeT NTyOOKHe U - BJIQJIEET BCEMH - BIIaJIEET
€CTCCTBEHHOHAYYHBIC | IIUPOKHE 3HAHUS B OCHOBHBIMU HEKOTOPBIMH
M MaTeMaTH4eCKHe chepe KOMIICTCHIIUY; | IOHATUSIMH B chepe | OCHOBHBIMU

3HAHUS JUIS
OpPHEHTUPOBAHUS B
COBPEMEHHOM
MH(POPMALMOHHOM
IPOCTPAHCTBE.

- 3HAET
pa3zHOO0Opa3HbIe
METOIBI, CIIOCOOBI U
[IPUEMBI
JIEITEIIbHOCTH,
HEOOXOIUMBIE JIJIs
peIleHus 3a/1a4d B
c(hepe KOMIICTCHIINN;
- yMEET HaXOIUTh
HeIIa0JIOHHBIE
pelIeHus 3a1a4q

KOMIIETEHIINH;
- 3HAEeT BCE
OCHOBHBIE METOJIBI,
CHOCOOBI U TIPUEMBI
JeSITETIHHOCTH B
chepe
KOMITETCHIINH;

- yMEeT HaXOJHUTh
peuieHus 3a1aq
CPEIHETO YPOBHS
CIIO)KHOCTH B cepe

MOHATHSIME B cpepe
KOMIIETECHIIUU;

- 3Ha€T OCHOBHEIC
METOIBI, CIIOCOOBI U
IPUEMBI
JEATEILHOCTHU B
chepe KOMIIETEeHITNY;
- yMEET HaXOIUTh
peIIeHUs OCHOBHBIX
3a7a4 0a30BOr0
YPOBHS CIIO)KHOCTH B

BBICOKOTO YPOBHS KOMITCTEHITHH. chepe KOMITIETeHITUU
CIIO)KHOCTH B cepe IIPU HATMYUU
KOMITETEHIIUU B 3aJIaHHBIX THIIOBBIX
YCIIOBUAX YCIIOBUH.
HECTaHJapTHOU
CUTYaIUH.
IIK-1. l'otoBHOCTH OOyuaromuiics: OOyuaromuiics: OOyuaromuiics:
peann30BBIBAThH - IMeeT NTyOOKHe U | - BJIaJIeeT BCEMU - BIIaJIeeT
oOpa3oBarebHbBIC IIUPOKUE 3HAHUS B OCHOBHBIMH HEKOTOPBIMH
MIPOTPaMMBI 110 chepe KOMIETCHIINY; | IOHIATUSIMH B chepe | OCHOBHBIMHU

npeaMeraM B
COOTBETCTBHUH C
TpebOBaHUAMU
o0pa3oBaTeIbHBIX
CTaHJapPTOB.

- 3HaeT
pasHooOpa3HbIe
METO/Ibl, CIIOCOOBI U
MIPUEMBI
NeSITeTTHHOCTH,
HEOOXOMUMBIE I
peleHus 3a/1a4 B
c(epe KoMIEeTEHITNH;
- yMeeT HaXOIUTh
Hel1a0IOHHbIE
pelieHus 3a1ad
BBICOKOTO YPOBHS
CIIO)KHOCTH B cdepe
KOMITETECHITUH B
YCIIOBHSX
HECTAaH/IAPTHOMN
CUTYyallUH.

KOMITETCHIINH;
- 3HAeT BCE
OCHOBHBIE METOJIbI,
CHOCOOBI U TIPUEMBI
JCATCIIBHOCTHU B
cepe
KOMIICTCHIINH,

- yMEEeT HaXOJUTh
peuieHus 3a1aq
CpE/IHETO YPOBHS
CIIO)KHOCTH B cepe
KOMITETCHIIUH.

MOHATHUSIMH B cepe
KOMIICTCHITUH;

- 3HaET OCHOBHBIC
METO/IBI, CIIOCOOBI U
[IPUEMBI
ACATCIIBHOCTHU B
chepe KOMITETCHITNH;
- yMEET HaXOIUTh
peIICHHS] OCHOBHBIX
3aja4 6a30BOTO
YPOBHSI CIIOXKHOCTH B
cepe KOMITETeHITUU
IIpH HAJIMYIHUHU
3a1aHHBIX THUITIOBBIX
YCJIOBHU.




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

3.2.3. Ouenounoe cpenctso 5.2.2.— Tect/KoHTpoinbHas padorta.

Kputepun oneHuBanusi mo oueHouyHoMy cpeiactBy 5.2.2. — Tect/KoHTponbHas

pabora.

Kpurepuu onienuBanus

KonnuectBo

OayToB (BKJIA B

pEUTHHT)

BepHo 1 nocTato4HO 0JHO 000CHOBAHHBI PELIEHMS BCEX 3a]a4 15
0a30BOT0 YPOBHS CIIOKHOCTH
BepHo 1 10cTaTOuHO MOJIHO 0OOOCHOBAHHBI PELIEHUs BCEX 3ajiad 5
CPEIHETO YPOBHS CI0XHOCTU
BepHo 1 10cTaTo4HO NOJTHO 00OCHOBAHBI PEIIEHUSI BBICOKOTO YPOBHS 5
CIIOKHOCTH

MaxkcumanbHbIi 6asmn 25

4. ®oH/ OLIEHOYHBIX CPEACTB IJIfl TEKYHIEI0 KOHTPOJA YCIIEBA€EMOCTH

4.1. ®oHABI OLECHOYHBIX CPEACTB BKIIIOYAIOT: 33IaHUS MO COCTABJICHUIO OMOPHBIX

KOHCIICKTOB OCHOBHBIX TTOHSTHI pasaciia ujink TEMbI; IOMAIITHHC pa6OTBI.

4.2 Kputepuu ollcHUBaHHS

4.2.1. Kputepuu olleHUBaHHUS 110 OLIEHOUYHOMY cpeacTBy S.1.1 - OnopHbIi KOHCIEKT

OCHOBHBIX MOHSITHH pa3aciia il TEMbI

Kpurepuu onieHuBanus

KonunuectBo
OayToB (BKJIAT B

pPEUTHHT)

O0bem Marcpualia: Ilonnora MMPEACTAaBJIICHHBIX MMOHSATHUH.

1

ConepmaHHe Marcepuajia: YCTKOC BBIACICHUC HauOoJiee 3HAYMMOIO
Marcpuajia, HpPaBUIIbHOCTb MMOCTPOCHUA CBs3eM MCKAY onpcacIICeMbIMU

IIOHATUAMHU, ICHOCTb COCTAJICHHOI'O KOHCIICKTA.

2

Odopmitenne pabOTHI: OPUTHHATIBHOCTh, aKKYPaTHOCTbh, MPEACTaBICHUE

Marepuaia B yIoOHOM JJIsl BOCIPUATHS (hopMme.

Hpe3eHTauH51 paGOTLII NIOHUMAHNEC HA3HAYCHUA BCCX ITYHKTOB KOHCIICKTA.

MaxkcuMalibHBIN 0aiut




4.2.2. Kputepuu olieHUBaHHUS 110 OIEHOYHOMY cpeaicTBY S.1.2. — JloMamiHss padoTa.

Kputepuu onenvBanus KonunyectBo
O0ai1oB (BKJIAJ B
peNTHHT)
BepHoe oco3nanue nienei u 3a1ad JoMarHen padoThl 1
Brnanenue npeaMeTHsIM cOAEpKaHUEM 1
Bepnoe BbInoIHEHNE 331aHUH TOMaIIHEH paboThI 1
O60CHOBaHHOCTD MOJyYEHHBIX PE3yJIbTATOB U BHIBOJIOB 1
[Ipe3enTarus pe3yabTaToB AOMaIITHEH PabOThI 1
MakcumanbHbIi 0ast 5




5. OueHo4yHbIe cpecTBA (KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPUAJIbI)

5.1. OueHo4HbIe CpeaCcTBA I TEKYIIEro KOHTPOJISl YCIIeBaeMOCTH

5.1.1. OnopHbIi KOHCIIEKT OCHOBHBIX MOHATHI pa3/iesia Wil TeMbl

Ilocmanosxka 3a0anus. Jis pasznena WM TeMbl TUCHUIUIMHBI «MaTtemaTuka»

COCTaBHUTh OMOPHBINA KOHCIIEKT, B KOTOPOM HAIISITHO U KPATKo Oy/leT MpeCTaBICHO

OCHOBHOC CO/ICPIKAaHHC yqe6Horo Marcpuala.

Dopma npeocmasnenuss pe3yibmamos GblNOAHEHUs 3A0aHUs: MAKET OMOPHOIO

KOHCIICKTA U €TI0 IPC3CHTAIMA.

5.1.2. lomamHss padoTa: NPAKTHKYM 110 PelICHUI0 32124

HaszBanue
pa3aesion
1 TEM

eab u conepxanue
AOMALIHEel padoThI

Pe3yabTarsl noManinei

padoThbI

Paznen I. DneMmeHTHI
anre0psbl, TEOPUH
MHOKECTB U
KOMOMHATOPUKH

Lesb: HayuuThCA pemaTh
3a/1a4u U3 pasjelia anreopsl,
TEOPUH MHOKECTB U
KOMOWHATOPHUKH.
Conep:kanme: MOHSTUE
MHOKECTBO; TIOIMHOXECTBO;
oTiepaliy HaJi MHOYKECTBAMH,
dbopmyra BKIIOUCHUS U
WCKJTIOYCHHST; T0Ka3aTeIbCTBO
TOXKJIECTB; I0KA3aTeIHCTBO
HEPaBEHCTB; PEIICHUE
ypaBHEHUH, HEPABEHCTB U MX
CHCTEM; peIIeHne 3a7ad C
MTOMOIIIbIO YPAaBHEHUMN U
HEPaBEHCTB; KOMOMHATOPHBIE
npaBujIa CYMMBI U
MIPOU3BEIACHHUS;
KOMOWHATOPHBIE
KOH(UTYpaIUu: pa3MerieHus,
MEePECTAHOBKH U COYCTAHMS.

Pemenne 3amayu:

1)

2)

bopayxosa T.C.
3a1aYHUK-TTPAKTUKYM
M0 MaTeMaTuKe IS
CTYIEHTOB (haKyynbTeTa
HayaJIbHbIX KJIACCOB:
y4yebHoe nocodue /
T.C. bopnykosa;
Kpacnosp. roc. nen.
YH-T UM.
B.Il.Acradnena. -
Kpacnosipck, 2006.
3a1aun U3 MIKOJIBbHBIX
y4eOHHKOB 10
MaTeMaTHuKe

Pazgen I1I. OcHoBBI
MaTeMaTH4ecKou
JIOTUKH

Ileab: HayYuTHCS peliaTh
3a71a4M U3 pasziesa
MaTeMaTU4eCKOU JIOTUKU.

Pemenue 3anau:

1)

bopnykosa T. C.

3aJaYHUK-TTPAKTUKYM




Conep:xanme: 3a71a41 Ha
pacrio3HaBaHUE OCHOBHBIX
MTOHSTUN MATEMAaTUYECKOU
JIOTHKH; OTIpE/IeJICHNE
MCTUHHOCTHBIX 3HAYEHU N
bopmy anredpsl
BBICKa3bIBAHUM U JIOTUKH
MPEANKATOB; YCTAHOBJICHUE
JIOTUYECKOTO CJICJICTBUS U
aHAJIN3 PACCYXKICHUM.

10 MaTeMaTuKe JJIs
CTYZIEHTOB (paKynbTeTa
HAYaJIbHBIXKJIACCOB:
y4yebHoe nocobue /
T.C. bopayxoga;
Kpachosip. roc. nes.
YH-T UM.
B.Il.Actadnena. -
KpacHospck, 2006.

2) Tumodeena H.b.

Pabouas TeTpaab no
MaTreMaTuKe Jist
CTYACHTOB (haKyybTeTa
HayaJIbHBIX KJIACCOB.
Paznen «9nemMeHTHI
norukm». KpacHosip.
roc. nef. yH-T uM. B.IL
AcradneBa. —
Kpacnosipck, 2009.

Pazgen I11. DiaemeHTBI
TEOPHH YHCes

eab: HAyYUTHCS pemiaTh
3a7a4u U3 paszesa Teopuu
YUCEIL.

Conep:kanme: 3auch UEIbIX
HEOTPUIATEIBHBIX YHCEIT B
Pa3IMYHBIX CUCTEMAaX
HCUHCIICHUS,
apu(MEeTHIECCKHUE OTICPaAINH
HaJl YUCJIaMU B pa3JIMYHbBIX
CUCTEeMaX CUUCJICHUS; 3a]]auu
Ha JISTUMOCTb U JICJICHUE C
OCTAaTKOM; 3aJ1a4M Ha
Haxoxjaeaue HOJ[ u HOK
quces.

Pemenue 3anau:

1) Bopayxkosa T. C.

3aJauHUAK-TTPAKTUKYM
10 MaTeMaTuKe JJIs
CTYZIEHTOB (haKyibTeTa
HayaJIbHBIXKJIACCOB:
yueOHoe nocobue /
T.C. bopaykosa;
KpacHosip. roc. nen.
YH-T UM.
B.Il.Actadnena. -
Kpacnosipck, 2006.

2) 3amauu U3 MIKOJIBHBIX

y4€OHUKOB I10
MaTeMaTHKe.

Pasznea IV. Uuciaosble
CHUCTEMBbI: MHOKECTBO
HATYPAJIbHBIX YHCeJI

Ieab: HayuuThCA pemaTh
3a/1a4M C HaTypaJbHBIMU
YUCIIAMHU.

Conep:kanme: akCUOMBI
IInano, NOPSAAKOBBIN U

Pemenue 3anau:

1) Bopayxoga T. C.

3aJauHUK-TPAKTUKYM
10 MaTeMaTuKe JJIs
CTYIECHTOB (haKyybpTeTa




KOJIMYECTBECHHBINA CMBICHI
HATypaJbHOTO YKCIIA;
apu(pMETHICCKHUE OTIEPAITIH
HaJl HATypaJIbHbIMU YU CIIAMU;
BBIOOD JIEUCTBUHN U UX
000CHOBaHUE TIPHU PEIICHUU
TEKCTOBBIX 3aJ1a4 IIKOJILHOTO
Kypca MaTEMATHKH.

2)

HadaJIbHBIX KJIACCOB:
ydeOHoe nocodue /
T.C. bopayxoga;
Kpachosip. roc. ne.
YH-T UM.
B.Il.Actadnena. -
Kpacnosipck, 2006.
3agauu U3 MIKOJIbHBIX
y4eOHHUKOB 10
MaTeMaTHKe.

Paznen V.
Pacmmpenne
MHOXKeCTBa
HATYPaAJbHbBIX YHCEJI

Ienb: HayuyUTHCS pelIaTh
3aJ1a4y C PalMOHAIIBHBIMU U
JNEHUCTBUTEILHBIMU YHCIIAMH.
Conepoxanue: 3a1a4u Ha
4acTH; apupmMeTHIecKre
JENCTBHUS C IPOOSIMU;
OKpPYIVIEHUE YHCEIT; 3a/1a41 Ha
IIPUKUJKY OTBETA; 3a7a4d Ha
IIPOLICHTHI U MIPONOPLIUH.

Pemenue 3anau:

1)

2)

bopayxosa T. C.
3a1aYHUK-TTPAKTUKYM
0 MaTeMaTUKE IS
CTYZIEHTOB (haKynbTeTa
HAYaIbHBIXKIIACCOB:
yueOHoe nocodue /
T.C. bopaykosa;
Kpacnosp. roc. ne.
YH-T UM.
B.Il.Actadnena. -
Kpacnosipck, 2006.
3a1aun U3 MIKOJIBbHBIX
y4eOHUKOB 10
MaTeMaTHKe

Paszpnen VI.
I'eomerpnuyeckue
(uryps! u BeJIHYNHBI

Ieab: HayuuTHCS pemiaTh
3a/1a4M U3 pasnenia
reoMeTpuieckue (purypsl u
BEJINYUHBI.

Conep:kanme: OCHOBHBIC
3a/1a4y Ha MOCTPOEHHUE,
U3MEPEHUE U ONPEIEIICHNE
reOMETPUYECKHUX BEIUYHH.

Pemenue 3anau:

I'eomerpuueckue 3agaun

N3 IIKOJIbHBIX yqe6HI/IKOB

ITIO MaTCMaTHuKE




5.2. OueHo4YHbIE CPEACTBA sl MIPOMEKYTOUHOM aTTeCTALMH

5.2.1. TunoBbie BONPOCHI K 3a4eTy/IK3aMeHY 0 JMCUHUILINHE

«MareMaTukKa»

ba3zoBbliii pazaen 1. JiaeMeHTHI aJre0pbl, TCOPUN MHOKECTB U KOMOMHATOPUKH

1.

10.

11.

12.

13.

[ToHATHE MHOKECTBA, AJIEMEHTA MHOKECTBA, TOAMHOkKeCTBAa. KOHEeUHbIE U
OeckoHeuHble MHOKeCTBa. CriocoOb! 3aanusi MHOKECTB. [Ipumepsl.
Omnepaunn Haa MHOkecTBaMH. [Ipumepsl.

®opmyna BKIIOUYCHUS U UCKIIFOYEHHUS ISl TOACUYETA SJIEMEHTOB B
O00BEIMHEHUHU HEMYCThIX KOHEUHBIX MHOXKECTB. [Ipumepsi.

[TonsiTue pazdbueHuss MHOXKECTB Ha Kiacchl. [IpaBumna pazouenus. [Ipumepsi.
JlekapTOBO MPOU3BECHNE MHOKECTB U €ro cBoicTBa. CrioCcOOBI onpeeaeHus
KOJIMYECTBA 3JIEMEHTOB B JIEKapTOBOM Mpou3BeeHur. [Ipumepsl.

[TonsiTie OTHOLIEHUSI HA MHOXEeCTBE. CBOKMCTBA OTHOLICHUH. OTHOLIEHUS
SKBHUBAJICHTHOCTH U MOPSJIKA.

AnreOpandeckas oneparus: onpe/eieHne, CBoUCTBa 1 BUAbL. [Ipumepsl.
Anre6pandeckue BoIpakeHUs. TOXIIECTBO U TOXKIECTBEHHBIE
npeodpazoBanus. JlokazarenbcTBO TOXKAeCTB. [IpuMepsl.

UucnoBble paBeHCTBa U HEpaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.
Jloka3aTenbCTBO HEPABEHCTB.

YpaBHeHue ¢ oqHoM nepemeHHon. Kopenb ypaBHeHusi. PaBHOCUIIbHBIE
ypaBHeHUs. OCHOBHbBIE PABHOCHJIbHBIC MPEOOPA30BAHUS YPABHEHUM.
[Ipumepsl.

HepaBeHcTBO ¢ o71HOM nTepemMeHHoN. PaBHOCUIIbHBIE HEpaBeHCTBA. OCHOBHBIE
paBHOCHWJIbHBIC PeOOpa30BaHusl HEPABEHCTB. [IpuMephl.

O Merone MaTeMaTH4ecKoro MojenupoBanus. [Ilpumepsl ypaBHEHUN U
HEPABEHCTB KaK MaTEeMaTUYECKHUX MOJICJICH pa3JIMUHbBIX PEATIbHBIX CUTYAIUH.
Omnpenenenue komOUHaTOpHOM 3a1aun. CriocoObl HArJISTHOTO
MIPEICTABIICHUSI PEIICHUs KOMOMHATOPHBIX 3a/1a4 METOI0OM Tiepedopa: ¢

MOMOILBIO Ta0JIHI, C MOMOIIbIO TpadoBs. [Ipumepsi.



14.

15.

16.

OcHOBHBIE MPaBUia KOMOMHATOPUKH: TIPABUIIO CYMMBI U IPOU3BEICHUSI.
[Tpumepsl.

KoMOuHaTopubie koH(GUTypanuu 1 GOPMYJITBI 71 TIOICUETa YHCIIa
pa3MeleHn, COYeTaHul U MePeCTaHOBOK Oe3 nmoBTopeHuit. [Ipumepsi.
KoMOuHaTopubie koHGUTypanuu 1 GOPMYJTBI 71 TIOICUETa YHCIIa

pa3MENICHU, COYETaHUM U NIEPECTAaHOBOK C NOBTOPEHUSAMH. [Ipumepsl.

basoBbiii pazaen 2. OCHOBBI MATEMATHYECKOM JIOTUKH
KonrpoabHasi paéora

Bapuant Ne 1
C noMo1ipto TabauIl KICTUHHOCTH, BBISICHUTE, PABHOCUIIBHBI JIU CIICAYIOIINE
dbopMyITel areOphl BhICKa3bIBaHUU: F = ((AAB) - C) > Bu G = (AABAC)VB.
JlaHbI BBICKA3bIBaHUS: A: «TPEYTOJIbHUK SIBISIETCS IPSIMOYTOJIbHBIMY, B
«CyMMa KBaJIpaToB JIJIMH JIByX CTOPOH TPEYTrojbHUKA paBHA KBAAPATY JJIMHBI
TpeThel cTopoHb». ChopmynupoBarh BeickasbiBanus: A—B, B—A, ~A——B,
—B——A, A<>B 1 yCTaHOBUTh UICTUHHOCTHOE 3HAUECHHE JIJI KaXXI0TO U3 HUX.
BBISICHUTS, SIBIISICTCS JIM JIOTUYECKHU MTPABUIIbHBIM CIICAYIOLIEE PACCyKICHHE:
«Bce kpyribie Oyi04uky BKycHble. HekoTopbie pyMsiHbie OyJI0YKH HE BKYCHBIE.

3HAYUT, HEKOTOPBIE pyMsiHbIE OyJIOUKU HE KPYTIIbIEY.

Bapuant Ne 2

C ITOMOIIIBIO Ta6J'II/II_[ HNCTHUHHOCTH, BBISICHUTC, paBHOCHJIBHEI JIK CICAYIOIINC

dbopmynbl anredpsl BeickaszbiBanuii: F = ((AAB) - C) » BuG =

(AABAC)VB.

Jlanbl Beicka3biBaHus: C: «Ha HEOE €CTh Tyuu», D: «UAET JOXKIbY.
Cdopmynuposats BeickaszsiBanus: C—D, D—C, ~C——D, ~D——C, C~Dn
YCTaHOBUTh UCTUHHOCTHOE 3HAYCHUE ISl KAXKI0TO U3 HUX.

BbISICHUTS, SIBIISIETCS JIU JIOTUYECKHU TPABUIIbHBIM CIIEAYIOLIEE PACCYKICHHE:
«Bce meTabl 31eKTponpoBoAHbl. HEKOTOPBIE JKUAKOCTH — METAJLIBI.

CrnenoBaTeibHO, HEKOTOPBIE KUJKOCTU IEKTPOIIPOBOIHBI.



10.

11.

12.
13.

14,

15.

basoBblii pa3aen 3. DjaeMeHTbl TEOPUH YHCeJT

[Tonsatue o cucreme curcieHus. [103UIMOHHBIE K HEMO3UIIMOHHBIE
cucteMbl cuucienus. [Ipumepsr.

JecsatuyHas cucrema cuucieHus. TeopeMa o IpencTaBiIeHUN Yucia B
JNECITUYHOUN cucTteMe cuucieHus. CpaBHEHHE YHUCEN B IECATUYHON
cucreme cuucienus. [Ipumepsr.

AJITOPUTMBI CTIOKEHUSI M BBIYUTAHUSI MHOTO3HAYHBIX YHCEIT B JIECATUYHOMN
cucreme cuncienus. [Ipumepsr.

AJITOPUTMBI YMHOXKEHHS U JICJICHUSI MHOTO3HAUHBIX YHCEN B IECATUYHON
cucreme cuncienus. [Ipumepsr.

[lepexon U3 OTHON CUCTEMBI CUMCIICHUS B APYTYI0. ApudMEeTHIECKIE
omnepaluu B IPyTrux NO3ULMOHHBIX cCUCTeMax cuucieHus. [Ipumepsl.
OTHOLIEHNE ETUMOCTH U €ro cBoicTBa. [IpumMepsl.

[TpuzHaku nenumoctd Ha 2, 3,5, 7 u 11 B 1ecATUUHOM cucTemMe
curcienus. [Ipumepsl.

[Tpusnaku nenumoctd Ha 4, 8, 9, 25 B 1€CATUYHON CUCTEME CUHCIICHUA.
[Ipumepsl.

[Ipusnak nenumoctu [lackand. [Ipumeps! ero HCnoab30BaHUs.
Henenue ¢ ocratkoMm. Teopema 0 €TMHCTBEHHOCTH JACJIEHUS C OCTATKOM.
[Ipumepsr.

Haubonbmmit o6muii nenurens (HOJ) nByx uucen, ero cBoiCTBa.
Anroput™ EBximnaa st Haxoxaenust HO/l. [Tpumepsr.

B3auMHO npocThie uncia U uX CBOKMCTBA.

Haumenbiiee obiee kpatHoe (HOK) nByx umncen, ero cBoWcTBa,
npuMeHenue. [Ipumepsl.

[IpocTeie uncna, CBOMCTBA MPOCTHIX yncen. Kpurepuil pacrio3HaBaHus
pocThIX uncell. Pemero Oparocdena. [Ipumepsr.

OcHoBHas Teopema apupmMeTuku. KaHoHIYECKOe MpeICcTaBICHNE
HatypasbHbIX yncen. [Ipumepsl. Haxoxnenne HOK u HO/I nByx uncen

10 UX KAHOHUYCCKOMY IIPECACTABICHHIO. HpI/IMepBI.

basoBblii pa3nen 4. YncioBble CHCTEMbI: MHOKECTBO HATYPAJIbHBIX YHCEJ



12.

CylHOCTh aKCHOMAaTUYECKOW TEOPUH HATYPAJIBbHBIX uncel. OnpenencHue
HaTypaJIbHOTO YHCIIA.

CrnosxeHue HaTypaJabHBIX YUCEN U €ro CBOWCTBA. Teopema 0 CylieCTBOBAHUU
Y €AMHCTBEHHOCTH OIlEpPal[iy CIIOKECHUS.

YMHOKEHHE HAaTypaJIbHBIX YUCEN U €T0 CBOMCTBA. [Ipumepsl.
OTHoOIlIEHHE MEHBIIIE HA MHO>KECTBE HATYpaIbHBIX YUCEIN U €0 CBOMCTBA.
TeopeMa 0 TPaH3UTUBHOCTH OTHOLIECHMs MeHbIIEe. [Ipumepsl.

Omnepatys BblUUTaHUS. 3aKOHBI MOHOTOHHOCTH. [Iprmepsl.

Onepanus nenenus, ee cBoicTa. [IpaBuna nenenus. IIpumepsr.
TeopeTUKO-MHOKECTBEHHBIN CMBICII HATYPAJIBHOI'O YHCIIA.
TeopeTHKO-MHOXKECTBEHHBIN CMBICI OTHOLIEHHSI MEHBIIIE.

TeOpeTHKO-MHOX(GCTBGHHBIﬁ CMBICJI OIICpalru CIIOKCHUA U YMHOKCHHA.

. TeOpCTHKO-MHO)KGCTBCHHBIfI CMBICJI OIICpaliy YMHOXCHHA U JICIICHHA.

. HarypanpHoe unciio kak Mmepa BemuuHbl. [[oHsATHE MTONOXKUTETBHON

CKaJIIPHOW BEJINYMHBI U €€ U3MEPEHUE.
[Tonsitue «3agayay. Buasl 3anad. O6ocHOBaHME BBIOOpA apu(phMETUUECKUX

JICCTBUI TIPU PEIIEHUH TEKCTOBBIX 3a]1a4.

ba3sosslii pa3gea S. Pacmiupenne MHOXKeCTBA HATYPAJIbHBIX YHCel

O pacmmpeHur MHOKECTBA HATypalibHBIX uncel. [lonarue nomnm,
O0OBIKHOBEHHOM JpoOu. OCHOBHOE CBOMCTBO ApoOU. 3aauu Ha YACTH.
[Ipumepsl.

OrnpeaeneHue MoJIOKUTEILHOTO palluoHaIbHOTO yncia. Hecokparumas
3aMuCh parmoHaIbHOTO yKucia. [Ipumepsi.

CnoxxeHue MOJIOKUTENbHBIX PAllMOHANIBHBIX Yucel. CBOMCTBA CIOXKEHUS
MOJIOKUTEIBHBIX PAlIMOHAIBHBIX Yucen. [Ipumepsl.

BrlunTanue nojioKUTENbHBIX PAllMOHAIIBHBIX YHCEN. YCIOBUE
cyliecTBoBaHus pa3HocTu. [Ipasuiia Beruntanus. [Ipumepsl.
YMHOKEHUE MOJT0KUTEIbHBIX PAIlMOHATBHBIX YHCEII, €0 CBOWCTRA.

[Tpumepsl.



10.

11.

12.

13.
14,

JleneHune MonoKUTENbHBIX PallMOHAIBHBIX uncell. [IpaBuna nenexus.
[Tpumepsl.

OTHolLIEHHE MTOPsIIKa HA MHOXKECTBE PallMOHAIBHBIX yucedn. [IpaBuiia
cpaBHeHHMS ApooOeit. [Tpumepsr

CBolicTBa MHOXKECTBA PAallMOHATIBHBIX YceNl. CBA3b MEXY MHOKECTBOM
HaTypaJbHBIX U PallMOHAJBHBIX yKces. CMENIaHHbIE YUCIa U ONepaluu
HaJ HUMH. [[pumepsl.

[ToHsiTHE KOHEUHOW IecATHUHOMN ApoOu. CBOMCTBA KOHEUHBIX
JnecAaTUYHbIX apobeil. [Ipumepsi.

Omnepatyu HaJi KOHEYHBIMU JIECATUYHBIMU JPOOSIMU U MX CBOMCTBA.
[Ipumepsr.

[IpencraBneHre OOLIKHOBEHHOM APOOH B BHJIE€ KOHEUHOMN JACCATUUHOM.
Oxpyriienue yucen. ecstuanbie npuOIMKeHUs 0OBIKHOBEHHBIX APOOEH.
[Ipumepsr.

[TonsiTue 6eCKOHEUHOU JeCATUYHOMN nepuonuueckoi apoou. [Ipasuna
npeoOpa3oBaHUs OOLIKHOBEHHOM APOOH B JECITUYHYIO U HA0OOPOT.
[Ipumepsl.

[TonsiTue nmpoueHTa. 3aa4u Ha HaXOXKICHUE MPOLEHTOB. [IpumMepsl.
[Tonarne nponopuuu. OCHOBHOE CBOMCTBO ITPOIIOPLIHAH.
[IponopuroHanbHast 3aBUCUMOCTh MEKy BEIUUYMHAMHU. 3ajaul HA

IPONOPLUMOHANIBHOE JeneHue. IIpumepsl.

Bba3osblii pazaea 6. 'eomerprueckne Gurypol u BeJIHIUHbBI

1. O reomerpuu Jlo6aueBCKOro: UCTOPUSI BOSHUKHOBEHHUSI, OCHOBHBIE MOHSATHUSA,
[IOJIOKEHUSI, AaKCUOMBI.

2. AKcuoMaTHKa €BKJIHMJIOBOM T€OMETPUH: BOZHUKHOBEHUE T€OMETPUH, OCHOBHBIE
IOHATHUS U OTHOLLIEHUS, TPYIIIBI AaKCUOM, Pa3IMYue KOJIbHON aKCUOMATUKU U
akcuoMatuku [ mianbepra

3. Ilousarue reomerpuyeckoit ¢purypsl. Jlyu, orpe3ok. I[lnockue, BbIMyKible U

HEBBITTYKJIbIE (PUTYPHI, MHOTOYTOJIbHUK, OCHOBHBIE XapaKTEPUCTUKHU



reOMETPUYECKON (QUTYPBI, MOHATUE IEPUMETPA U TUIOLIAAN B HAYAJIbHON
HIKOJIE.

4. VYTIbl: IOHATHE yIJ1a, 0003HAYEHHE, BUbI YIJIOB, OUCCEKTpHUCA yTia,
WU3MEPEHUE YTIIOB, BBEJECHUE MMOHATHS YIila B IIKOJIbHOM KypCce MaTEMATHUKHU.

5. IMapamienbHOCTh NPSIMBIX HA TUIOCKOCTHU: ONPEEICHHUE, YIIIbl, 00pa3yemble
IIPYU MEPECEYEHUU ABYX NapaJUIEIbHBIX IPSIMBIX TPEThEH MPSAMOM, aKCHOMBI
MapajuieIbHOCTH, CBOMCTBA U MPU3HAKY NapAJUIEIbHBIX NPSIMBIX.

6. I[lepneHauKyISIPHOCTD MPSIMBIX HA MJIOCKOCTH: ONpEeTIeHIE, CBONCTBA
NEPHEHANKYJIAPHBIX NPSMBIX C 0Ka3aTeIbCTBOM. Jl0Ka3aTh, YTO BE MIPSIMBIE
OJTHOM IUIOCKOCTH, IEPIICHIUKYJIIPHBIE TPETHEN NPSIMO, NTapaJIEIbHbI MEKIY
co00il.

7. IloHsITHE MHOTOYTOJIbHUKA, BHIITYKJIbIE U HEBBIITYKJIbIE MHOTOYTOJIbHUKHY,
JIMaroHajib MHOTOYTOJIbHUKA, CyMMa YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA,
IpaBUJIbHBIE MHOTOYTOJIbHUKH,

8. IlonsTHe nepuMeTpa U MJIOLAAN MHOTOYTOJIbHUKA, PABHOBEIUKUE,
PAaBHOCOCTaBJICHHBIE U PABHBIE MHOTOYTOJIbHUKH.

9. IlonsTHe TpeyroJbHUKA, BUABI TPEYTOJIBHUKOB, TEOPEMA O CYMME yTJIOB
TPEYTOJIbHUKA,

10.buccekTpuca, Mearana, BEICOTa B TpeyroyibHuKe. OnpeielieHne U CBOMCTBO
CpEIHEW JTMHUU TPEYTOJbHUKA.

11.ITpu3HaKku paBeHCTBA TPEYroJbHUKOB. DOPMYJIIbl HAXOKIEHUS MJI0IAIU
TPEYTOJIbHUKA.

12.PaBHOOEAPEHHBIN TPEYTOJIBHUK: ONPEACIICHUE, TPU3HAK PAaBHOOEAPEHHOTO
TPEYTOJIbHUKA, CBOMCTBO OMCCEKTPUCHI, MPOBEEHHON K OCHOBAHHUIO.

13.PaBHOCTOpPOHHUI TPEYTOJILHUK: OMPEIEICHIE, CBOWCTBA, HAXOXKICHNE
IJIOIIA/IA PABHOCTOPOHHETO TPEYTOJIbHUKA.

14 .TTpsiMmoyroJIbHBIN TPEYTOJbHUK: onpezaenenue, Teopema [ludaropa,
HaXOXKJEHUE TUIOLIAIN NPSMOYTOJIBHOTO TPEYTOJIbHUKA, CBOMCTBO
OMCCEKTPUCHI, TPOBEICHHON K THIIOTEHY3€, OTHOILIEHUS CTOPOH

MpAMOYTOJIBHOI'O TPCYTOJIbHUKA.



15.YeTbIpexyTroNbHUKU: ONPEIEICHUE, AUArOHAIN, CyMMa YIJIOB, HAXOXKJICHHUE
IUIONIA/IM IPOU3BOJIBHOIO BBIMYKJIOIO YETHIPEXYTOJIbHUKA, OCHOBHBIE
YEThIPEXYTOJIbHUKH, U3y4aeMbI€ B IIKOJIE, UX ONPEICICHHUS, IPU3HAKU U
CBOMCTBA, (POPMYJIBI 111 BEIUMCIICHUS IUIOLIAIEH.

16.OKpyHOCTb U KPYT: OINpeAeTeHHe, JUIMHA OKPYKHOCTH, IIOMIAAb KpyTa,
XO0pJa, 1yra OKPY>KHOCTH, BIIUCAHHBIE U LICHTPAJIbHBIE YIJIbI, CEKYIIHE U
KacaTelbHbIE K OKPYKHOCTH, UX CBOMCTBA.

17.3agaun Ha TOCTPOEHUE TEOMETPUIECKHUX (DUTYP: TTOCTPOCHUE JIMHEHKOIA,
LUPKYJIEM, IUPKYJIEM U JIMHEUKOM, 3Tallbl pELICHUS 33/1a4 Ha [IOCTPOCHHUE.

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



no

5.2.2. TunoBble BAPHAHTHI TECTOB MO AMCIUILIHMHE
«MaremMaTuka»

Tecr Ne 1
Ba3zoBbiii pazaes 1. JiieMeHTHI aiaredpbl, TCOPUH MHOKECTB U
KOMOUHATOPUKH

. Uucno mogmuoxkecTB MHOkecTBa B = {1, 2, 3}, paBHO

A)3 b) 6 B) 7 N8
[Tepeceuennem MHOKECTB A 1 B Ha3bIBaeTCs HOBO€ MHOXKECTBO ANB | koTOopoe
COCTOMUT U3 BCEX DJIEMEHTOB, IPUHAJICKALLIUX

O6’[)€I[I/IHGHI/IGM MHOKeCTB A u B Ha3pIBaeTCst HOBOE MHOKeCTBO AVB )
KOTOPOC COCTOUT U3 BCCX IJICMCHTOB, IIPUHAJICKAIITNX

Pa3zHocThi0 MHOXECTB A 1 B Ha3pIBaeTCSI HOBOE MHOKECTBO A\B | KOTOpOE
COCTOMT U3 BCEX JIEMEHTOB MHOXECTBA A, HE TPUHAIICKAIINX

I[OHOJIHCHHGM MHOKeCTBa A JO0 MHOXXCCTBaA B naszpiBaeTcs HOBOE MHOXKCCTBO,
KOTOPOC COCTOUT U3 BCCX IJICMCHTOB

JInst AILTIOCTPALIMK COOTHOIIEHU MEXKITY MHOKECTBAMU U OIIEpaLliid C
MHOKECTBaMU TOJIb3YIOTCS CXEMaMH, HA3bIBAEMBIMU

VYcTaHOBUTE COOTBETCTBUE MEXTY OlepalusMH HaJl 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\AA 4. {1;2;3;4;5;6}

OTtBeT:




8.

YcTaHOBUTE COOTBETCTBUE MEXKY JUAarpaMmon Ditiepa u €€ CUMBOJIMYECKOU
3aIUCHIO

& & @

9.

10.

11.

C C C C
A. ANBNC; b. (ANB)UC; B. (ANB)U(ANQ); I'. BN(CUA).
OtBerT:

A b B r

CrapocTta Kypca nmpeAcTaBuiI OTYET MperoaaBareso Gu3KyasTypsl: Beero
ctynaeHToB 45. V3 Hux B ¢yTO0IBHOM cekiuu — 25, 6ackeTOonpHOM — 30,
maxmarHoi — 28, GyToonbpHOM U 6ackeT00abHOM — 16, HyTOOIBHOM U
maxmMatHoi — 18, 6ackeT0O0abHOM U maxMaTHOU — 17, BO BCEX TPEX CEKIMUSIX —
15. Otuer G6bu1 3a0pakoBad. [Touemy?

OTtBeT:

N3 100 TypucTOB, OTIPABISAIONIMXCS B 3arpaHUYHOE My TEIIECTBHUE, HEMEIIKUM
SI3IKOM BIaJICtOT 30 4eIOBEK, aHIIIMMUCKUM — 28, ppaHIry3ckum — 42,
AHITIMACKAM ¥ HEMELKUM OJHOBPEMEHHO BIIAJICIOT § YEIOBEK, aHINIMMCKUM U
dbpany3ckum — 10, HeMenkuM 1 (HpaHITy3CKUM — 5, BCEMH TPEMS SI3bIKaMH —
3. CKOJIBKO TypUCTOB HE BIAACIOT HU OTHUM SI3BIKOM?

OTtBeT:

B andasute miemenn YAY uMeEIOTCS TOIBKO JBE OYKBBI — «a» U «y». CKOJIBKO
Pa3JIMYHBIX CJIOB MO TpU OYKBHI B KOKJIOM MOXXHO COCTaBUTh, UCTIOb3Ys
anQaBUT ATOTO TIJIEMEHU?

OrtBeT:




12. CkonbkuMu criocobamMu MOXKeET ObITh ChOpMHUpPOBaHA KOMaH1a U3 9 deoBeK

Ha OJIUMITUAJY OT CTYJIEHYECKOM rpymiibl U3 23 yenoBek?

OrtBeT:

13. V crynenra 3 sk3ameHa. CKOIBKO BO3MOXKHOCTEH pacipeiesieHHs OIICHOK

(HEyIOBIETBOPUTEIIBHO, YAOBIETBOPUTEIBHO, XOPOLIO, OTJINYHO)?

OrtBerT:

14. TlepBoro cenTsiOps Ha 1 Kypce HEKOTOporo (pakysIbTeTa 3ariaHupoBaHo 3
JISKIIUU IO pa3HbIM mpeameTamM. Beero Ha 1 kypce uzyuaercst 10 mpeameTos.

CKOJIBKO CYIIIECTBYET CIIOCOOOB COCTaBUTh pacnucaHue Ha 1 ceHTsops?

OrtBeT:

15. Ha copeBHOBaHUsI Kax bl cTpesiok nenan 10 BeicTpenoB. 3a Kaxaoe
MONAaJaHKE OH MOJIyYal S OUKOB, a 3a KaXKJbli IPOMAX C HEF0 CHUMAIOCh
OJTHO OYKO. YCIICIIHBIM CUYUTAJIOCH BBICTYIICHUE, PU KOTOPOM CTPEIOK
nosyyan He MeHee 30 oukoB. CKOJIBKO pa3 CTPEIOK AOJKEH ObLI MONACTh B
MUIIIEHB, YTOOBI €r0 BHICTYIIJICHUE OBLIO yCTIEITHBIM?

OTtBeT:

16. Ot nepeBHU 10 xene3HonopokHOM ctanmuu 20 kM. [loe3n oTxoaut oT
ctaHumy B 11 4. B xakom 4acy 4enoBeKy, )KMBYILIEMY B IEPEBHE, HAJIO0 BBINTH
U3 IoMa, YTOOBI YCIIETh HA TTOE3/l, €CJIM OH OYIET UATU CO CKOPOCTBIO 5 KM/4?

OrtBeT:

17. W3 nyHkTtoB A u B BbIexajau 0JHOBPEMEHHO HABCTpEUy APYT APYTY JBa
BEJIOCHUIICIUCTA CO CKOpOoCTsAMHU 12 km/9 1 15 xm/4. [lepBbIii BeOCUTIEAUCT

npoexain 10 Bctpeun 60 kM. KakoBo paccrosinue mexny nynkramu A u B?
A) 75 kMm; b) 85 xwM; B) 135 kwm.

Tect Ne 2



basoBbiii pazaen 2. OCHOBBI MATEMATHYECKOM JIOTUKH

1. BrICcKa3pIBaHHE — 3TO

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

3. OmgHOMECTHBIN PEeIUKaT — 3TO

4. TlpemnoxxeHue, KOTOPOE SBISETCS OTHOMECTHBIM MTPETUKATOM:
1) x+11; 2) x<y; 3) x+4=8; 4) 2>3.
5. Bbmmkaiiniee pogoBoe MOHSATHUE, PU ONPEICTICHUN TTOHITHS «KBaIpaT)):

1) MHOTOYTOJILHUK; 3) IpsSIMOYTOJIbHUK;
2) 4eThIPEXYTOJIbHUK; 4) mapasuienorpamMmm.

6. BumoBoe MOHSTHE I TOHITHS «ITapajuIeIoTpaMM»:

1) MHOTOYTOJIbHUK; 3) pomO;
2) 4eTHIPEXYTONIbHUK; 4) Tpaneuus.

7. Jlng Toro, yToObl CyMMa JABYX HaTypasIbHbIX uncell Oblia Oomibiie 20,
, YTOOBI XOTS OBI OJJHO

n3 ciaraemMbix 0bu10 OonbIe 10.

8. Jlnisg Toro, 4ToObI pa3HOCTH JIBYX UMCel Oblia YeTHOMH,

, YTOOBI oba

KOMITOHEHTa BBIYUTAHUS ObUIH YETHBIMHU.
9. Ecmu ycnosue A4: x>1; ycnosue B: x>10; ycnosue C: x>13; ycnosue D: x>20, T0

1) C Heobxoaumo ais A; 3) D HeoOxoaumo st A;
2) C HeobxomuMoO U B; 4) B neooxonumo s C;.

10. Ecuu ycnoBue 4: x<0; ycinoBue B: x<2; ycnoBue C: x<20; ycnoue D: x<30, To

1) C nocraTouHo s A; 3) D nocraTouHo s A;
2) B 10cTaToO4HO 11 A 4) B nocrarouno ans D;.



Tect Ne 3
Ba3oBbiii pa3aea 3. JiieMeHThI TEOPUH YHCeT

Cymma 6-105+5-10°+4-10*+3-10°+2-10*+1-10 paBHa uuciy
1)654321;: 2)65432100;  3) 123456: 4) 6 543 210.

HaTypaJIBHOG qUCJIO a ACIIMTCA Ha HaTypaJIbHOC YHCJIO 6, CCIIN

. UToOBI HAWITH HEM3BECTHOEC JCIIMMOE, HAZIO

. UTOoOBI HAliTH HENM3BECTHBIN AEJIUTEND, HAO

VYKaxuTe BEpHOE YTBEPKICHUE:

1) Ecnm kaxmoe cmaraeMoe ASITUTCS Ha HEKOTOPOE YKCIIO, TO B CyMMa 3TUX
CJIaraeMbIX JEJIUTCS HA 3TO YHUCIIO.

2) Ecnu oiHO U3 cltaraeMbIX JETUTCS HAa HEKOTOPOE YHCIIO, TO M CyMMa 3TUX
CJIaraeMbIX JEJIUTCS HA 3TO YHUCIIO.

3) Ecnu kaxaoe ciiaraeMoe He JICTUTCS Ha HEKOTOPOE YKCII0, TO U CyMMa
ATUX CIAraeMbIX HE IEJIUTCS Ha 3TO YUCIIO.

4) Ecnu cymMMa ciiaraeMbIX JCIUTCS Ha HEKOTOPOE YKCII0, TO KaKI0e

cjlara€Moc€ JCJIUTCA Ha 3TO YHUCIIO.

Ecnu nenumoe yBenuuuTh B 8 pas, a IEINUTENb — B 2 pa3a, TO YACTHOE CTAHET

Ecnu nenumoe yMeHbIIUTD B 9 pas, a qenurtelib — B 3 pasza, TO YACTHOE CTaHET

Ecnu genumoe yBennuuTh B 6 pa3, a AENUTENb YMEHBIIUTD B 2 pa3a, TO

YaCTHOC CTAHET

HarypansHoe uncio aenurcs Ha 3, eciau




10

. HaTypaJIbHoe YHCJIO JCIUTCA Ha 4, CCJIN

11

. Harypanwsnoe uucno nenurcsa Ha 11, ecin

12

. HarypanpHO€E 4nCII0 HAa3BIBAOT MIPOCTHIM, €CIIN

13

14

. HatypasipHO€E uncino, nMmeromiee 0ojee IByX HaTypajabHBIX JEIUTENEH,

Ha3bIBarOT

. HanGonpiumii 001yl 1eIUTENb IBYX YUCENT — 3TO

15

16

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

. Haumens1iee ob1iee KpaTHoe AByX YMCEN — 3TO

17

18

19
a)

20

. HOK (525; 231)
1) 21; 2) 121275; 3) 5775: 4) 1155.

. B kaxxnoMm OykeTre JOKHO OBITh 2 KpacHbIX U 3 Oenbix po3bl. Ecnu umeercs 40
KpacHbIX U 50 GeIbIX po3, TO HAMOOJbIIIEe KOJIMUYECTBO TaKUX OYKETOB

paBHO

. Ecniu natu3HayHoe unciio 5x98y KpaTHO YMCIy 72, TO YUCIIO 5X—Yy pPaBHO

-3;6) 1;B) 12; 1) 4; n) 24

. 123 paGoTHuKa opraHu3oBaHbl B Opuraasl 1o 7 u no 12 yenosek. OcTaTok oT

JieneHus oOuIero yncna opuraj Ha 5 paBeH

a)1;6)2;8)3;1r)4;, 1) 0



Tect Ne 4
Pasnen 4. UncjioBble CHCTEMbI: MHOKECTBO HATYPAJIbHBIX YHCeJT

1. MHOXeCTBO, JJI 3JIEMEHTOB KOTOPOTO YCTAHOBJIEHO ,

YAOBJICTBOPATOIICC , HA3bIBACTCA

MHOKCCTBOM HaTypPaJbHBIX YUCCIIL.

2. Onpenenurtsb, Kakas U3 MPEICTABICHHBIX MOJEIEH YIOBJIETBOPSIET CUCTEME
axcuom lleano:

1 2 3
e—0 .

3 al a2 a3 5

A B B r

3. YcTaHOBUTH COOTBETCTBUE MEXKIY ajlreOpandeckor onepanuei u
YCJIOBUSIMH, C TIOMOIIBIO KOTOPBIX OHA ONPEAEIECHA HA MHOKECTBE
HaTypaJbHBIX YHUCEIL:

Omneparus VYcnoBus
A. Croxenue (a+b) 1. a=b+c 5.ab=c
b. Beruuranue (a-b) 2. at+b'=(a+b) 6. al=a
B. Ipoussenenue (a-b) 3.atl=a 7. bc=a
I'. lenenue (a:h) 4.a'b’=ab+a 8. a=b-c

B tabnuiie nmoa kaxaoi OyKBOM, Onpeneistoniell onepamuio, yKaKuTe HoMep
MOXOJIAIIETO YCIOBUS JUIsl JAHHOM Onepaliuu.
Omeem: A b B r

4. YToOBI CyMMYy JIByX CIaraéMbIX YMHOKUTh Ha YHCIIO, MOKHO

5. YToOblI U3 CyMMBI JBYX CJIara€MbIX BHIYECTh YUCIIO, MOYKHO

6. UTOOBI BHIYECTH U3 YUCIIA CYMMY JIByX CIIaraéMbIX, MOKHO




7. Jlns moObIX ABYX HaTypajbHBIX YHCET UMEET MECTO TOJIBKO OJTHO U3 TPEX
OTHOILIEHUU:

8. 19> 10, Tak kak

9. 23+6 < 23+9, Tak kak

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

11. Pa3gennThb a Ha b ¢ OCTATKOM, 3TO 3HAYUT

14. YCTaHOBUTE COOTBETCTBHUE MEXKITY CBOMCTBAMHU OIEpaIlUid U CIIOCOOOM
BBIYHCIICHUSA:

A. TIEpEMECTHTEIILHOE CBOMCTBO CIIOKEHHUS 1. (412+116)-112=(412-112)+116
B. couerareibHOE CBOMCTBO CIIOXKEHHS
y 2. 844-(244+229)=(844-244)-229
B. 1epeMecTUTENBHOE CBOMCTBO YMHOKEHHS
I'. couerarenbHOE CBOMCTBO YMHOKCHHS 3. (37+42)+58=37+(42+58)
JI. pacrpenenuTeabH0e CBOUCTBO YMHOKEHHS 4. 183+100=100+183
OTHOCHUTEJIBHO CIOKEHHS
E. pacnpeienurenbHOE CBONCTBO YMHOKEHHUS 5. 34-15=1534
OTHOCHTEJIBHO BBIYNTAHMS 6. 39-6+39-4=39-(6+4)
7K. pacrpezienuTeabHOE CBOWCTBO JIEIEHHS
OTHOCHUTEJIBHO CIIOKCHHUS 7. 396-39-4=39-(6-4)
3. pacmpenenuTenbHOe CBONCTBO JEJIEHUS 8. (44-58):11=(44:11)-58
OTHOCHTELHO BRITITTAMIA 9. (44+121):11=44:11+121:11
. pacrpenenuTeabHoe CBOWCTBO JAeIeH s
OTHOCHUTEIBHO YMHOXKEHHUSI 10.(99-36):9=99:9-36:9
K. pacrnpeenurenbHoe CBOWCTBO BEIYUTAHUS 11.67-425=67-(4-25)

B Tabnuue mom KaXabIM HOMEPOM, OMPENENSIOIIUM CHOCOO BBIUMCIEHUH,
yKaxuTe OyKBY MOAXOSIIETO CBOMCTBA ONEpaliu.
Omesem:

1 2 3 4 5 6 7 8 9 10 11

15. YKaxuTe 4uciIo0, KOTOPOE MOKET ObITh OCTATKOM TIPH JICJICHUH HAaTypPajIbHOTO

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

16. B kak1oM morbe3/ie Ha KaXKJIOM 3TaKe JEBATUITAKHOTO JIOMa PACIIOIOKEHO
1o Bocemb kBapTup. Haiinure Homep sTaxa, Ha KOTOPOM HAaXOAUTCS
kBaptupa Ne 173.

A)3 b) 4 B)5 o6

17. Terpanp crout 16 p. Kakoe HanbosbIee KOJIMUYECTBO TETPAACH MOKHO



KynuTh, umest 100 p.?

A)5 B) 6

B) 7 )8

18. Ilets pazgenun uucno 108 Ha HEKOTOpPOE yncio U noayuri octarok 10. Ha

Kkakoe yucio aenui [letsa?

A) 14 b) 10
19. OxgHO ymncio Ha 62 6ombine apyroro. [Ipu neneHnn oIHOTO W3 HUX HA JPYTroe
C OCTaTKOM B YaCTHOM MoOJy4daercs 5 ¥ B octatke 6. Haliqure 3Tn yucna.

Omeem:

B) 7 )2

20. YCTaHOBUTE COOTBETCTBUE MCKAY BCIIMYMHAMU U UX BO3MOKXHBIMHA

3HAYCHUAMU:
BEJIMYNHbI

A) 1mIoma ks MOHUTOpPA KOMITBIOTEPA

b) mnomans ropona CaHKT-
[TerepOypra

B) mionaas HOTTA Ha maybIle

B3POCJIOTro YCJIIOBCKA

I') mnomane KpacHomapckoro kpas

OTtBeT:

3HAYEHUWA
1) 75 500 xB. kM
2) 1439 kB. km
3) 100 xB. MM
4) 960 kB. cM

A

b

B

I

21. OHpCI[eJII/ITC 06’beKT, €TI0 BCIIMYNHY, YHCJICHHOC 3HAYCHHUC U CANHUIY
HN3MCPCHUA BCIIMYMHEBI VI KAXKA0I0 M3 CICAYIOIMUX Hp@I[HO)KGHHfIZ

[Ipennoxenue OObexT

Benmnauna Enunanma Ywucnenaoe
(CBOCTBO) HU3MEpPEHUS 3HaYCHUE

a) B xopoOke 8 kr koHbpeT

6) InyOuna oBpara 2 m.

B) Ilnomane yyactka 6 cCOTOK

r) B cepsuse 12 tapenox

n) Poct mkonpHuka 1M 40 cm

22.

N300pa3ute rpaduuecKyro WILTIOCTPALMIO U MOJICIIb PEIICHMS] IJIsl 3aJ1a4H:

3amaua

Mogenp perieHus

. B Gonbioit kieTke nomyraes B 2

pasa 0oJbllle, Y4eM B MaJICHBKOH, a B
MAaJIEHbKOM Ha 5 MOMyraeB MEHBbIIIE,
yeM B 60sb110i. CKOJIBKO MOITyTaeB
B 0OJIBINION KIIETKE

. JIBa mI0BIA IUTBUIM HABCTPEYY APYT

apyry. OuH NpOIUIBLUI A0 BCTPEUH
27 M, a 1pyroil — Ha 4 M MEHbLIE.
Kaxkoe paccrosiaue 6bu10 MEX Ty
HUMH CHa4aJIa 3aruibiBa’




Teer Ne §
ba3oBblii pazaea S. Paciiupenne MHOXKeCTBA HATYPAJIBbHBIX YHCEJ

Cokparurte 1podu M YKa)KUTE HAUMEHBIITYIO U3 3TUX JpoOeid
108 360 315
1) —; 2) —; 3) —;

225’ 480’ 540’

5 2\ (2, 7 1
3HaueHue BplpaxeHus (= — =) :| =+ —) - 3= paBHO
8 5/'\5 20 3

1) 3; 2) 5; 3) 1;
4 . 4
Macca TOPTA COCTABJIICT E KI' 1 €I E ero maccel. KakoBa Macca TOPT a?

OrtBeT:

1 2
VYkaxkute X0Ts Obl OJTHO YUCJIO, KOTOPOE OOJIbIIIE ~» HO MEHbIIIE ~

OrtBeT:

3puTenu MOTYT BBIUTH U3 KWHO3a/1a yepe3 y3KUe U Mupokue Asepu. Eciu
OTKPBITHI TOJIBKO Y3KUE JBEPH, TO BCE 3pUTEIHU BHIXOAAT 3a 15 muH. Ecimn
OTKPBITHI TOJIBKO IIUPOKUE JBEPHU, TO BCE 3pUTENIN BBIXOIAT 3a 10 MuH. 3a
KaKo€ BpeMsi 3aJ1 0OCBOOOAUTHCS, €CJIU OTKPBITHI OJHOBPEMEHHO TE€ U JPyTrue
nBepu?

1) 12,5 mun; 2) 6 MuH,; 3) 10 muH;
B xypnane 168 crpanui. Koppekrop npouutan 1o odena % BCEr0 XXypHala, a
nocJe odesa emnie HeCKoJIbKO cTpanull. [loce 3Toro emy ocTanoch MpoOYUTaTh

é xKypHana. CKOJIBKO CTpaHUI] MPOYUTAT KOPPEKTOP mociie odena?

1) 63; 2) 21, 3) 49;
Penakrop npountain % pykonucu, uto coctaBuiio 80 crpanul. Ha apyroii neHb
OH MPOYMUTAT YETBEPTHh OCTABIINXCS CTpaHUL. CKOJIBKO CTPaHUL €I HE
MPOYUTAHO?

1) 32; 2) 90; 3) 200;
VYkaxute yncia, KoTopbie 6osbiie 3,3, HO MeHbIIe 5,5

1)525;  2)551: 3)4,12; 4)3,305; 5)5503; 3)3,295: 3)4,638:

3nauenue Beipaxkenns (9,12 — 0,18 - 1,5): (3,17 + 4,33) paBHo
1) 1,18; 2) 1,8; 3) 66,375;



10.

11.

12.

13.

14.

15.

JInst geTckoro mpa3aHruKa KyIujId pyJIoH 1IBETHOM Oymaru ajmuHou 16,5 M. Ha
u3roroBieHue Quaxkon nouwio 0,4 3toro pynoHa. CKOJIBKO MOXHO C/IeJIaTh
TUPJISTH U3 OCTAaTKOB PYJIOHA, €CJIM Ha Kaxayko Tpedyercs 1,5 m?

1) 7; 2) 27, 3) 6;
®depmep codpain 8,5 11 16510k u 20 11 kapTodesns. Ha xpaHeHre OH MOI0XKUI
80% cobpanHnbIx 010K 1 30% coOpaHHOTO KapTodes, a 0OCTalbHOE POl
610K unu xkaprodens oH mpozan 6oJbIlIe U Ha CKOJIBKO LIEHTHEPOB?

OrtBeT:

bacceitn npsamoyronasHO# popMbl umeeT pazmep 6x9 m. [1o nepumerpy
OacceliHa BBUIOXKIWIN OOPAIOp U3 KBaJpaTHOU miIUTKU pazmepoM 30%30 cm.
Ckonpko norpedoBanoch miauTok? Kakyro miomaas 3aHUMaeT 6acceiiH BMecTe
¢ 6oparopom?

OrtBeT:

JIMUHBI CTOPOH NPSAMOYTOJILHUKA OTHOCATCA Kak 3:2. JlinHa OonbIieil CTOpOHbI
paBHa 12 cm. [IepumeTp 3TOro NpsAMOYTOJIBHUKA PABEH

1) 20 cm; 2) 96 cwm; 3) 40 cwm;
JIBa KOMMEpCaHTa BIIOKUJIU B IPOEKT COOTBETCTBEHHO 2,5 MIIH. P. U 4 MIIH. .
u nonyunsiu 10% npuOsmu. OnHy NOJOBUHY 3TOM NpUOBUIA OHU NOTPATHIIN
Ha HOBOE 00OpYy/AOBaHKE, a BTOPYIO MOJIOBUHY pa3JIEIIA MEXKY CO00M B TOM
K€ OTHOILIEHUH, B KAKOM HaXOAWJINCh BHECEHHbIE UMU JIeHbIU. CKOJIBKO
TTOJTYYMJIT KaXKIbIi1?

OrtBeT:

Nmeercs 3% u 30% pacTBophl conu. B KakoM OTHOIIEHUH CJIEAYET UX

cMenIaTh, YTOObl Mony4duTh 12% pactBop conu?

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

16.Hekoropoe uucino ymensimiy Ha 30%. [lonyyeHHOE 4MCIO YMEHBIIWIN Ha

20%. Ha cKkoibKO IPOLIEHTOB UTOTOBOE YUCIIO YMEHBIIMIIOCH IO CPABHEHUIO C

MEPBOHAYAIBHBIM?

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



Tecr Ne 6
ba3zoBblii pazges 6. 'eomerpuyeckue purypsl U BeJJUYNHBI
1. BepHo yn, 9TO TUIOMAAR S MapajjieiorpaMma co CTopoHamMu a u b paBHa ab?
Otger:
2. BepHo 1M, 4TO IIOIAAL S IPSAMOYTOJIbHUKA qruaroHansio d, pasua d>?
Ortger:

3. q)I/Il"ypI)I, HMCIOIINUC PABHBIC INIOMIAN, HA3BIBAXOTCA

4. Kak n3mMeHUTCs ionaab NpsMOYTroJbHOTO TPEYToJbHUKA, €CIIU €r0
OCHOBAaHME YBEJIMYUTH B 4 paza, a BEICOTY YBEJIMYUTH B 2 pa3a?
1) yBenuuutcst B2 paza  2) yMEHBIIUTCS B 2 paza  3) yBeIU4HTCS B 8 pa3
4) ymeHpIuTCA B 8§ pa3  5) HE U3MEHUTCSA
Ortser:
5. Bricora TpeyronbHuka paBHa 24 cm, ocHoBanue 0,36 m. [linomanb naHHoro
TPEYroJbHUKA PaBHa!
1) 4,32 cm? 2)4,32 m? 3) 4, 32 om? 4) 432 cm?
Otser:
6. M3BecTHO, 4TO y B paBHOOEPEHHOM TPEYTOJIbHUKE CPEIHSS JIMHUS,
napajieiabHasi OCHOBaHHIO, paBHa MoJ0BUHE ocHOBaHUs. Chopmynupyiite

oOpaTHOe yTBEpKIACHUE:

7. BepHo 11 yTBEepKA€HHE, 00OpaTHOE TaHHOMY B Borpoce 67
Ortger:
8. M3BecTHO, 4TO B poMO€E IMaroHa M MepeceKaroTcsl Mo MPSMbIM YITIOM.

ChopmynupyiiTe 00paTHOE yTBEPKICHHUE.

9. Bepno nu oOpaTHOE YTBEpPKJICHHE, OOpaTHOE JaHHOMY B Borpoce 87
Ortger:
10. SBnsieTcs M MOHATHE MPAMOYTOJIBHUKA POJOBBIM JIJIsl HOHSTHUSL poMOa?

OrtBeT:



11.5Bnsercst i1 yclioBUE MEPIEHANKYISIPHOCTH TMaroHanen
YEeTHIPEXYTOJbHUKA IOCTATOYHBIM JIJIs OTpeiesieHus pomba?
Ortger:
12.Boienure U3 NpUBEIEHHBIX CBOMCTB KBaJpara CyIIeCTBEHHBIE:
1) paBEHCTBO MPOTUBOJIEKAIINX CTOPOH;
2) paBEHCTBO POTUBOJIEKALIUX YITIOB;
3) paBEHCTBO BCEX CTOPOH;
4) paBEHCTBO BCEX YIVIOB;
5) mapauieaIbHOCTh POTUBOJIEKAITUX CTOPOH;
6) nepHeHANKYISIPHOCTD TUarOHAJICH;
7) paBEHCTBO JAMaroHaseu;
8) nepneHAUKYIIpHOCTb CTOPOH;
9) nannas ¢urypa — 4eTbIpeXyroJIbHUK
Otser:
13. Otpe3ok, COeTUHSIOUINI JIB€ TOYKU OKPY>KHOCTH, Ha3bIBAETCS
14.BnivicaHHBIN yTroJ1 OKPY>KHOCTH, ONUPAIOIIMKCA Ha TUaMETp, PaBEH
IpagycoB.
15. Kakue yribl, 00pasyemble Mpy MEPECEUCHUH JIByX MapalIeIbHbIX MPSAMBIX
TpPEThEN NPSIMOi, paBHBI MEX]1y COOOII:
1) BHyTpeHHHE OJHOCTOPOHHUE;  2) BEPTUKAJIbHBIC;
3) BHYTpEHHHUE HAKPECT JIeKaiue; 4) COOTBETCTBEHHBIE.
16.¥Yrb1, uMmerorre o0y CTOPOHY, a ABE APYTHUE CTOPOHBI KOTOPOTO

COCTABJISIFOT Pa3BEPHYTHIN yIOJ, HA3bIBAKOTCSA

17.01pe30K, COSAUHSIONINN BEPIITUHY TPEYTOJIbHUKA C CEPEANHOM

MPOTHUBOJICIKAILIEH CTOPOHBI, HA3bIBAETCS

18.YacTp npsiMoii, UMEIOIIIasi Ha4aJio U KOHEIl, Ha3bIBaCTCs

19.B npsMOyTroJbHOM TPEYTOJbHUKE CTOPOHBI, 00pa3yIoIIKe MpsiMOil yro

Ha3bIBAIOTCA

20.B npsMOyrojibHOM TPEyroJIbHUKE OTHOILIEHHUE KAaTeTa, MPUIIEkKAIIETO K

OCTpPpOMY YTIIy, K IIPOTHBOJICKAIICMY KAaTCTY HA3bIBACTCS AaHHOTI'O yIJIa.



3.3. AHaau3 pe3yJbTATOB O0y4YeHHS] U MepedYeHb KOPPEKTHPYIOIIHUX

MEpPONPHUSTHIA MO Y4eOHOM TNCIMIIMHE

JIneT BHeceHUsI M3MEHEHU
JlonoiaHeHus: U U3MEHEHUs B paboueil mporpamme aucuumuivabl Ha 2017-2018
y4EOHBIN ToJT

B pa6oqy}0 nporpamMmy AUCHHUINIMHBI BHOCATCA CIICAYIOIINC U3MCHCHUA:

1. Ha tutynsHom aucte PITJ] u ®OC u3MeHeHo Ha3BaHKE BEIOMCTBEHHOM
MPUHAJICKHOCTH « MUHUCTEPCTBO HAYKH U BBICIIIETO OOpa30BaHUs» Ha

OCHOBaHMHU npukasa «O BHeceHun n3mMeHneHni B ceenenns o KI'TIY um. B.IL.
AcradobeBay ot 15.07.2018 Ne 457 ().

2. B conmeprkaHWM TUCIUIUIAHBI BBIJICTICHBI CISAyOMMUe pasaensl: Pasmern 1.
OnemMeHTHI anreOpbl, TEOPUH MHOKECTB U KOMOMHATOpuKU. Pa3nen 2. OcHOBBI
MaTemMaTH4ecKol Joruku. Pasnen 3. DneMeHTsl Teopun uncel. Pasznen 4.
HucnoBble CUCTEMBI: MHOXKECTBO HAaTypaJIbHBIX yucel. Pasnen 5. Pacuupenue
MHO’KECTBA HaTypaibHbIX unceln. Paznen 6. [eomerpuueckue purypsl u
BEJINYHHBI.

3. Crmcok muTeparypbl OOHOBJICH YUYCOHBIMH U YI€OHO-METOINICCKUMH
W3JIaHUSIMU, JIEKTPOHHBIMU 00pa30BaTeIbHBIMU PECypcamMu; 0OHOBJIEH NIEPEUYCHb
COBPEMEHHBIX TPOPECCUOHANIBHBIX 0a3 TaHHBIX U UH()OPMAIIMOHHBIX CIIPABOYHBIX
CUCTEM.

PaGouas mporpamma AMCHHUIUIMHBI IEPECMOTPEHA U 0JJ00OpeHa Ha 3aceaHuu
Kadenprl €CTeCTBO3HAHUS, MATEMATHKN U YaCTHBIX METOIMK
nporokosn Ne 8 or 16.05.2017 r.

BHeCeHHbIE H3MEHEHHS Y TBEPIK/IAL0:
3apenyroumit kKaheapoilt  “g . apie / E.C.Ilankosa

Ono06peHo HayYHO-METOAMYECKUM COBETOM CIIELUAbHOCTH (HalpaBIeHuUs
MOJITOTOBKHU) (haKyJIbTETa Ha4yaJbHBIX KJIACCOB
[Ipotokon Ne 6 or 23.05.2017 . -

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



JIucr BHeceHUs1 H3MEeHEeHU
JlononHeHus: ¥ U3MEHEHHs B pabouell mporpamme aucuuIuiebl Ha 2018-2019
y4eOHBIN To11

B pabouyro nporpaMMmy JUCITUTUTHHBI BHOCATCS CIICAYIOIINE N3MEHEHUS:

1. Ha tutynsaom smucte PIT u @OC u3zmMeHeHo Ha3BaHWE BEJOMCTBEHHOM
MPUHAJICKHOCTH « MUHUCTEPCTBO HAYKH U BBICIIIETO OOpa30BaHUS» Ha
OCHOBaHUU npukasza «O BHeceHUn n3MeHeHuil B ceeaenus o KI'TIY um. B.I1L
AcradneBay ot 15.07.2018 Ne 457 (m).

2. B conmep:kaHW¥M TUCIMIUIAHBI BBIICTICHBI CIEAyOmue pasaensl: Pasmen 1.
OnemMeHTHI anreOpbl, TEOPUH MHOKECTB U KoMOnHaTopuku. Pasnen 2. OcHOBBI
MaremaTudeckou Jioruku. Paznen 3. OnemenTsl Teopuu uucen. Pasznen 4.
UucioBble CUCTEMBI: MHOXECTBO HaTypaJIbHBIX uncel. Paznen 5. Pacmmpenue
MHOKECTBA HaTypaibHbIX unceln. Paznen 6. [eomerpuueckue purypsl u
BEJINYMHBI.

3. Cnucok nuteparypbl OOHOBJIEH YUEOHBIMH U Y4E€OHO-METOTUYECKUMHU
W3JIaHUSIMH, JJICKTPOHHBIMU 00pa30BaTeIbHBIMU PECypcaMu; OOHOBIICH TIEpeUeHb
COBPEMEHHBIX MPO(ECCHOHABHBIX 0a3 TaHHBIX U WH()DOPMAITMOHHBIX CIIPABOYHBIX
CHCTEM.

4. B (oH OIICHOYHBIX CPEJICTB BHECEHBI M3MEHEHUSI B COOTBETCTBHUU C
npukazom «O0 yrBepxkaenuu [lonoxxenus o GoHAE OLIEHOUHBIX CPEACTB IS
TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH, MPOMEKYTOUYHON U UTOTOBOM
(rocymapcTBeHHOM UTOroBOM) artectarum» ot 28.04.2018 Ne 297 (m).

Paboyast nporpaMma JUCHUILIMHEI IEPECMOTPEHA U 0100pEHA Ha 3aceJaHUU
Kadenprl €CTECTBO3HAHUS, MATEMATUKU U YACTHBIX METOAMK
nporokosn Ne 8 or 16.05.2018 .

BHeCeHHBIE N3MEHEHUS YTBEPKIALO:
3aBenyromuii kabenpoit Z#zwsetz | E.C.IlankoBa

Ono6peHo HayYHO-METOAMYECKUM COBETOM CIEIUAILHOCTH (HAIpaBiIeHUs
MOJITOTOBKM) (haKyJIbTETa Ha4aJbHBIX KJIACCOB
[Tpotokon Ne 6 ot 23.05.2018 1.

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

tﬁ?f»



Jlucer BHeceHUs U3MEeHEeHUu |

JlonosHeHWsT 1 U3MEHEHUsI B pabouell mporpamMme AUCIUILIMHBI Ha 2019-
2020 y4eOHbIH TOA

B pa6oqy}0 [nporpamMmy AUCHHUINIMHBI BHOCATCA CICAYIOIMNUE NU3MCHCHHA!

1. Cnucok smreparypbl OOHOBJIEH YUYEOHBIMH U Y4€OHO-METOAUYECKUMHU
W3JIaHUSMH, YICKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcamMu. OOHOBIICH MTEPEUYCHb
COBPEMEHHBIX MPOPECCUOHATBHBIX 0a3 TaHHBIX U MH(POPMALIMOHHBIX CIIPABOYHBIX
CUCTEM.

2. OO0noBIIEH IICPCUCHD JIMOCH3UMOHHOIO IIPOTPpaMMHOI'0 oOecreucHuS.

PaGouas IIporpamMma JUCHUIIIINHBI IICPCCMOTPCHA U 01106peHa Ha 3aCCaaHuNn
Ka(l)ellpbl CCTCCTBO3HAHMA, MAaTCMATHUKHN N YaCTHBIX MCTOOUK

nporokos Ne 8 or 16.05.2019 .

BHeceHHble UI3MEHEHHS yTBEPKIALO:

3aBenyromuii kadenpoit _5':#7;.-;,.-5} / E. C. IlankoBa

Ono6peHo HayYHO-METOAMYCCKUM COBETOM CITCIIUAILHOCTH (HAIpaBIeHUS
MOJITOTOBKHU) (haKyJIbTeTa Ha4yaJbHBIX KJIACCOB

[Ipotokon Ne 6 ot 23.05.2019 .

IIpencenarens HMCC(H) - /f;;-'/( _ / /?/ ; / //ﬁ/ﬁ
e



4. YueOHbIe pecypchl
4.1. Kapra jqureparypHoro odecne4eHusi IMCUUIIINHBI
«MATEMATHUKA»
11 00yJaroLIXCst 00pa3oBaTebHON PO PaAMMBI
Hampasnenne mnoaroroBku 44.03.01 Ilemarormueckoe oOpazoBaHme, HanpaBiIeHHOCTh (Tpodmiib) oOpazoBarenbHOM mporpamMmbl: HagambpHoe
oOpa3oBanue (3a0uHasi Gopma OOyICHHUS)

Ne HaumenoBaHue Mecro KonnuectBo
n\n XPaHEHHUSA/IEKTPOHHBIN | SK3eMIUISIPOB/TOYE
azapec K JOCTyIa
O0s13aTesibHAs JINTEpaTypa
1. BopaykoBa T.C. 3agayHuK — TPaKTHKYM IO MareMaTuke sl CTyAeHTOB ¢akynbrera | HayuHas 6mbnmoreka 156
HavanbHBIX K1accoB. KI'TTY um. B.I1. Acradsesa, Kpacuospck, 2006
2. Bopaykoa T. C.3ajauHuK-IpakTUKYM IIO MareMaTuke JUIsl CTyleHTOB ¢akynbrera | Hayunas 6ubnuorexka | MHauBuayanbHbIN
HavyaJbHbIXKIaccoB: yuyeObHoe nocodue / T.C. bopaykoBa; KpacHosp. roc. mea. yH-T UM. HEOr'paHUYEHHBIN
B.I1.Acradnena. - Kpacnosipck, 2006. - 174 c.-URL:http://elib.kspu.ru/document/5705 JOCTYII
3. CroiisioBa, JIro0oBb IlerpoBHa. Maremaruka [TekcT]: yueOHMK AJi CTy/leHTOB BhicMX | Hayunas 6ubanoreka 106
nenarorndeckux yueoHsix 3aBeaenuii / JI. I1. Croinosa. - M.: Akagemust, 2002. - 424 c.
4. Croiinosa JLIIL., JlappoBa H.H., lennmena JI.O. 3anaun 11 KOHTposbHBIX paboT nmo | Hayunas 6ubanoreka 100
maremaruke. M.: [Ipocsemenue, 1993
5. DJieMEeHTbl MaTeMaTH4ecKoil Joruku [Tekcr]: MeTonuueckue peKOMEHIAIMH s
npoBeieHNs J1a0opaTopHBIX PabOT JUIsl CTYAEHTOB (haKysabTeTa HadaubHbIX KiaccoB /Coct. | Hayunas 6ubnuoreka 130

H. b. Tumodeena. - Kpacnosipck: PUO KTI'IIVY, 2007. - 84 c.

JdomosHuTeIbHAS JIUTEPATYpPa

1. Byxmitad A.A. Teopus uucen: yaebnoe nmocodbue - CI16.: JIanp,2008 100

2. I'pec, IL.LB. Maremaruka g OakanaBpoB: YHHMBEpPCAJIbHBIH Kypc JUISL CTYIEHTOB 9bC WNHauBunyanbHbINd
rYMaHUTapHBIX HampasieHuil : yueOHoe nocobue / I1.B.I'pec. - 2-e u3a., nepepab. u jor. - «YHUBEpPCUTETCKAs HEOTrpaHUYEHHBIN
Mockaa : Jloroc, 2013. - 288 c. - ISBN 978-5-98704-751-4 ; To xe [DnekTpoHHbIH pecypce]. | OuOImoTexa OHIaiH» JOCTYTI

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

3. Jlapun C.B. Yucnossie cuctemsl. KI'TIY, Kpacnosipck, 2001 Hayunas 6ubnuoreka 90



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

CroiisioBa, JIo6oBs IlerpoBHa. OCHOBBI HAYAIBHOTO Kypca MaTeMaTHKH [ TekcT]: yueOHoe

nocobue s ydamuxes nen. yu-i no cremn. Ne2001 «IIpenogaBanue B HayanbHBIX Kinaccax |  Hayunas 6ubnuoreka 48

obmeobpasosar. mk.»/ JI. I1. Croiinosa, A. M. [Ismmkano. - M. : IIpocemenue, 1988. - 320

c.

®puaman JI.M. u np. «Kak HayuuThcs pemars 3agaun» M.: [Ipocsemienue, 1989 Hayunas 6ubnuoreka 11
Y4eOHO-MeTOAMUYECKOE 0O0ecTiedeHue ISl CAMOCTOSITeIbHOM PadoThI

Tumodeena, H. b. Pabouas trerpans no marematuke. Pa3aen « 3aeMeHThI JTIOTHKW OBbC KT'TIVY um. B.IL NunuBuyanbHbIN

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

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

Kaazuk, FO.A. Marematnueckuii cioBaps / FO.A. Kaasuk. - Mocksa: ®usmarnur, 2007. - 3BbC WunuBuyanbHbIl

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

http://biblioclub.ru/index.php?page=book&id=68438. OubmoTeKa oHNalH» AOCTYIT

I/IH(l)OpMaIII/IOHHI)Ie CIIpaBOYHbIEC CUCTEMbBI U I[pO(l)eCCI/IOHaJIbeIe 0a3bl JAHHbIX

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

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

JIOKaJIbHAS CETh
By3a

MesxBy30BcKkas aneKkTpoHHas 6ubnroreka (MOB)

https://icdlib.nspu.ru/

NunuBrnyansHb1i
HEOrPaHWYECHHBIN
JOCTYII

Elibrary.ru [OnexTpoHHBIN pecypc]: aeKTpoHHast OnbinoTeyHas cucreMa

http://elibrary.ru

NuauBuyanbHbIN
HEOrPaHWYCHHBIN
JTOCTYTI

MesxBy30BcKkas aneKkTpoHHas 6ubnanoreka (MOB)

https://icdlib.nspu.ru

NunuBrnyansHb1i
HEOrPaHUYCHHBIN
JTOCTYT

CoracoBaHo:

3aMECTHUTENb JUPEKTOPa OUOIUOTEKH
(IOIKHOCTB CTPYKTYPHOTO MOZPA3/IEIICHUS)

A1t '// / Illynunuaa C.B.
(mommHCH) (Pamumus 11.0.)



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 M CIUNIMHBI
«Maremaruka»

IJIA 00y4yaromuxcsi 00pa3oBare/IbHOH MPOrPaMMbl
Hamnpasnenne noaroroBku 44.03.01 Ilegarorudeckoe oObpazoBaHue,
HaIPaBJICHHOCTH (PO ITh) 00pa3oBaTeILHON MporpaMMbl: HauansHoe
oOpa3oBaHue

1o 3204HOM opme 00ydeHUsI

Ayauropus \ O6opynoBanue

7151 IPOBEAeHN S 3aHATHI JIEKIMOHHOTO THIIA, 3AHATHH CEMHUHAPCKOIO
THIIA, KyPCOBOI'0 NPOEKTUPOBAHUA (BBINOJIHEHNSI KyPCOBBIX pador),
rPYNIOBbIX U HHAUBUAYAJIbHBIX KOHCYJIbTAUI, TEKYIIIET0 KOHTPOJIS
yCIEeBAeMOCTH U IIPOMEKYTOUHOM aTTeCTALMHU

r. KpacHosipck, [IpoexTop- 11T, 3Kpan-11mT, yueOHas gocka- 1 i,
yi. Mupa, 1.83, y4EOHBIX MOCAJT0YHBIX MECT — 65.
ayn. 2-08 JlekimoHHast
r. Kpacnospck, Okpan-lmit., npoekrop-lmr., ydeOHas gocka-lmir.,
yi. Mupa, 1.83, MOCAI0YHBIX MeCT - 84
ayn. 2-10 JlekunonHnas
r. KpacHosipck, Mertoauueckue MaTepuaibl o JEKOPATUBHO-
yi. Mupa, 1.83, MPUKIIATHOMY UCKYCCTBY (MPOEKTHI), yueOHas TOCKa-
aya. 0-02 l1mT., TocagoYHBIX MECT 25
Macrepckas
JNEKOPATHUBHO-
MPUKJIATHOTO
HCKYCCTBa
r. KpacHospck, Okpan-lmit., npoekrop-lmrt., ydeOHas gocka-lmir.,
yi1. Mupa, 1.83, y4eOHbIC KAPTUHBI, OCAJTOYHBIX MECT 32
ayn. 1-09
r. KpacHosipck, Komnerotep-13mT., mnpoektop-lmT., HWHTEpaKTUBHAs
yi. Mupa, 1.83, nocka-11mT., mocka yuyeOHas - 11T, mocagoYHbIX MecT 58,
ayn. 1-10 Jlexmmonnas | Linux Mint — (Coboanas auriensust GPL)
r. KpacHosipck, MoOunbHbIH SKpaH-111T., ydeOHbIe KapTUHBI-15TIT.,
yi. Mupa, 1.83, ydeOHas nocka-1mrT., mocagounbix Mect 20
ayn. 1-15
r. Kpachnosipck, [Ipoekrop-1wT., 3KkpaH-lmT., MHTEpAaKTUBHAS TOCKa -
yi1. Mupa, 1.83, I,
ayn. 2-02 KOMIIbIOTEp- 1 1IIT., mocaaounbix Mect 29, Linux Mint —
(CBobonnas nurensust GPL)
r. Kpacnospck, Jlocka yueOHnas- 1 m., mpoekrop-11rt., s3kpan-1mr.,
yi. Mupa, 1.83, MMOCaJIOUYHBIX MecT 34
aya. 2-05
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r. Kpacnospck,
yi. Mupa, 1.83,
ayn. 2-12 - KaOunert
MaTE€MaTUKU

Komnerorep-10mT., MOOUIBHBIN SKpaH-111T., yueOHas
nocka- lmr., poprennano-1mr., mpoekrop-1mT.,
MOCaI0YHBIX MeCT — 35, AnbT OOpa3oBanue 8
(mumensust Ne AAO.0006.00, norosop Ne JIC 14-2017
ot 27.12.2017)

JJIS CAMOCTOSITEJIbHOM padoThl

r. KpacHospck,
yi1. Mupa, 1.83,
ayn. 2-11
NudopmarmonHo-
METOIUYECKUI
pPECYPCHBIN LIEHTP
(s mpoBeIeHUS
3aHSITUU U
VHJIUBUY AIBHOMN
paboTHI)

Kommnerorep-5 mr., npunatep-2mrt., MOY-2mr.,
y4e0HO-METOInYeCKas JINTEepaTypa, MOCaJOUHbIX MECT
28, AnpT O6pazoBanne § (ymmen3ust Ne AAO.0006.00,
noroBop Ne JIC 14-2017 ot 27.12.2017
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