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1. HIOACHUMTEJIBHASA 3AIINCKA

1.1. MecTo IuCHMILIMHBI B CTPYKTYpe 00pa30oBaTeibHOM NMPOrpaMMbl
[Iporpamma nucturminuel «Maremarnka» pa3paboTaHa B COOTBETCTBUU CO
CJIETYIOUUMU JOKYMEHTAMMU:
- denepanbHBIM TOCYTapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICIIIETO
oOpa3oBanus 1o HanpasieHuio noarotoBku 44.03.01 [Memarorugyeckoe
oOpa3oBaHue, yTBEPKICHHBIM MpUKazoM MUHHCTEpCTBa 00pa30BaHUS U HAYKU
Poccutickoii denepanuu;
- ®denepanbHbIM 3ak0HOM «O0 00pazoBanuu B PO» ot 29.12.2012 Ne273-D3;
- npodeccuonanbubiM cTangaptTom «llemaror (mpodeccuonanbHas
JEATEIIbHOCTH B c(Ppepe NOIIKOJIBHOTO, HAYaIbHOTO 00111€T0, OCHOBHOTO OOIIETO,
cpenHero o0iero oopazoBanus) (BOCIUTATEIb, YUUTEIb)», YTBEPKICHHBIM
npukazoM MuHucTepcTBa Tpyaa U counanbHoi 3amuTsl PO ot 18 okTsa6ps 2013 .
No544H;
- HOPMAaTUBHO-TIPABOBBIMU JOKYMEHTaMH, PEIJIaMEHTUPYIOIIUMHU

oOpazoBarenbHbiii niporiecc B KI'TTY um. B.I1. Acradnena.

Hucrumnaa «MaTtemaTtuka) BXOAUT B COCTAaB 00sI3aTEbHBIX JTUCIUTIINH
Monynst «TeopeTrnaeckue OCHOBBI MPEITOIaBaHMsl TUCIMIUIMH B HAYaTbHOM IITKOJIC)
BapUATHBHOW YacTH 0Opa30BaTEIbHON MPOrpaMMbl TI0 HAMpaBJIECHUIO TOATOTOBKHU
44.03.01 TIlepmarormueckoe  oOpa3oBaHWEe,  HaNpaBIECHHOCTh  (TIpOdHIIb)

oOpa3oBareibHOM nporpammbl HauanbHoe oOpa3zoBaHue.

1.2. O01mas Tpy10eMKOCTh JUCHUIIIMHBI

OO6m1ast TPyI0€MKOCTh TUCIUTIIUHBI COCTaBIsAET 12 3a4eTHBIX equHuIl, 432
4acoB, U3 HUX: 44 4. HA ayAUTOPHYIO paboTy; 353 4. HA CaMOCTOSITENBHYIO 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  SIBISIETCS  COCTaBisiomie  ans  (GopMUpOBaHUs

OOLIEKYIBTYPHBIX U PO(HECCHOHATBHBIX KOMIIETEHIUH.
3agaum TUCHUIINHBI:

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

JesITeIbHOCTh B PEIMETHOM obnactu «Maremarukay.
1.4. OcHOBHBIE pa3/esibl COIePKAHUS

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 HATypabHBIX 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 u3zydeHHs AMCHMIUIMHBI «Maremartuka» 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. ['oToBHOCTH peaiM30BBIBATH 0OPa30BaTEILHBIC MPOTPAMMEI TIO

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



[1nanupyemble pe3ylbTaThl 00y4YeHHUsI

33,[[&‘{1/1 OCBOCHUA

[1nanupyembie pe3ysbTaThl 00y4eHHUS

Kon pesynsraron

3HAHMI B 00J1aCTH
«Marematuka,

HEOOXOIUMBIX JUIS

U CIIOCOOOB PENICHUS TUTTOBBIX

MaTCMaTH4YCCKHUX 3aaad4.

YMeTh: IMPUMCHATDb TCOPCTUICCKHUC

T CHUTUTAHBI M0 AUCIUILIMHE (JECKPUITOPHI) oOydJeHus
(KOMIITETEHITHS )
dopmupoBaHue 3HaTh: BCE OCHOBHBIE TOHSATHS, OK-3. CnocobHOCTb
CHUCTEMAaTU3UPOBAH | MIPABUJIA U AJITOPUTMBI B paMKax WCIIO0JIb30BaTh
HBIX MTPEIMETHBIX JUCHUTUINHBL, CyTh OCHOBHBIX METOJIOB | €CTECTBEHHOHAYYHBI

€ 1 MaTCMaTH4YCCKHUC
3HaHUsA 4JIA

OPHUCHTHPOBAHUS B

10 ICSATEIIbHOCTh B
MPEIMETHOM
obnacTu

«Maremaruka»

OCHOBHBIC ITOHATHS IIKOJIBbHOT'O KypcCa

MaTCMaTuKH.

BJ'I&I[GTB: OIIBITOM IMPUMCHCHHUA
MaTeMaTUYCCKUX 3HaHUU JJIA pCIICHUA

podeCCHOHAIBHBIX 3a/1a4.

OCYIIECTBICHUS 3HAHWS Ha MPAKTHKE H 00OCHOBBIBATh | COBPEMEHHOM
Npo(eCCUOHAIBHON | BEIOOD AECHCTBUI B XO/I€ PEIICHHUS nH(pOpMaIIMOHHOM
NEeATEIIbHOCTH MaTeMaTHYeCKUX 3aJ1ad. IPOCTPAHCTBE.

Bnanets: mpuemamu 1 MeTogamMu

peIIeHrs TUITIOBBIX MaTeMaTHYECKUX

3a/1a4.
dopmupoBaHue 3HaTh: TEOPETUUECKYIO OCHOBY [TIK-1. ToToBHOCTH
TOTOBHOCTH 0a30BBIX TOHATUH MIKOJILHOTO Kypca pean30BbIBATh
OCYIIECTBIISATH MaTeMaTHKH. oOpa3oBaTebHbIC
npodecCuOHANIbHY | YMETh: T€OPETUYCCKHA 00OCHOBBIBATh | POTPaMMBbl IO

npeaIMeTaMm B
COOTBETCTBHH C
TpeOOBaHUSIMHU
00pazoBaTeIbHBIX

CTaHJapTOB

1.6. KoHTpoJIb pe3yjibTATOB OCBOCHUS] TUCHMUILIUHbBI

B X04€ M3YUYCHHA AUCHUINIMHBI MCIIOJB3YIOTCA CICAYIOIUC MCTOAbI

KOHTPOJISI YCIIEBAEMOCTH OOYYAIOIIUXCSI: YCTHBIH OMPOC; COCTABJICHHE OMOPHBIX




KOHCIIEKTOB; BBIMOJIHEHHE JOMAIIHUX PAa0OT M TECTOBBIX 3aJlaHUN, KOHTPOJIbHbIE
pabotel. Dopma UTOrOBOTO KOHTPOJISL — 3a4€T, IK3aMEH.

OLleHOYHBIE CPENICTBA PE3YJIbTAaTOB OCBOCHUSI JAUCHUIUIMHBI, KPUTEPUU
OLICHKM BBINIOJHEHUS 3aJlaHUN IPEACTABICHBI B pasneiie «POHIbI OLICHOYHBIX

CPEICTBY.

1.7. TlepeueHnb o0Opa3oBaTeJbHBIX TEXHOJOTHH, HMCHOJb3yeMBIX HNPH
OCBOEHHH JTUCIATLINHBI
B mporecce 00ydeHMs] HCTHOIB3YIOTCS Pa3HOOOpa3HBIC OpPraHU3AIMOHHBIE
dbopMBI W METOABI, TaKWe Kak: JICKIIMOHHBIE M TIPAKTUICCKUC 3aHITHSI,
camMoCTOsITeNIbHAsT paboTa; MOAYJIBHO-PEHTHHTOBAs TEXHOJOTHS OOydYeHUS;
SJIEKTPOHHOE OOydYeHHWe, WHAMBHAyaJIbHAs, (QpOHTalbHAsA, TpymmoBas (GOpMbI

opraHmusanuun y‘Ie6H0ﬁ ACATCIIBHOCTH O6y‘-IaIOIHHXCSI, HUX COYCTAHHUC U OP.



2. Opranu3anMOHHO-METOAUYEeCKHEe JOKYMEHTBI

2.1. TexHosiorn4eckasi Kapra o0y4eHUus1 JTUCUMILJIMHE

«MATEMATUKA»

Hamnpasnenne mnonroroBku 44.03.01 Ilemarormyeckoe oOpa3oBaHHe, HaIpaBiIeHHOCTHh (Tpoduiab) oOpa3oBaTeIbHOM

nporpammbl HaganpHOE 00pa3oBanue (3a0uHast hopma 00ydIeHHsI)

Ay,Z[I/ITOPHBIX qaCoB

HanmenoBanue Moyinen, pasieios u TeM Beero BCEro | JIeKiuil 11a60p PAKTHY Brieayx. | bopmst KoHTpOTS
qacoB . . qaCoB
paboThl | 3aHATHH

Paspeu 1. DiiemeHThI aredpsbl, TeOpUH 72 8 2 0 6 64

MHOKECTB U KOMOMHATOPUKH

Tewma 1.1. [Tonarue MHOX)ecTBa. Onepanun Haj 25 3 1 0 2 22 TectupoBanue

MHOXecTBaMu. @opMysia BKIIOUEHUS U

VCKJIFOUCHHSI.

Tema 1 2. DneMeHTHI anreOpshl: anredpanyeckas 24 3 1 0 2 21 TectupoBanue

orepaiusi, TO)KJIECTBa, YPABHEHUSI 1 HEPABEHCTBA.

Tema 1 3. OcHOBHBIE KOMOMHATOPHBIC 23 2 0 0 2 21 TectupoBanue

KoH(puUryparuu. MeTobl peieHus

KOMOMHATOPHBIX 3a/1a4.

Paspnea II. OcHOBBI MaTEMAaTHYECKOM JIOTUKH 108 8 2 0 6 91 IK3ameH-9

Tema 2.1. AnreGpa BbICKa3bIBaHUM. 34 3 1 0 2 31 TecTtupoBanue
Konrponbnas
pabora

Tema 2.2. DneMeHTbI JOTUKHU MTPEAUKATOB. 32 2 0 0 2 30 TectupoBanue
Konrponbnas
pabora

Tema 2.3. AkcuomMaTH4eCcKoe NOCTPOCHHUE TEOPUH, 33 3 1 0 2 30 TectupoBanue

JIOTUYECKAsi CTPYKTYpa TEOPEM U CIIOCOOBI MX KonTposbHas




JOKa3aTcIbCTBA.

pabota

Paszgeu I1I. YuciioBble cucTeMbl: MHOXKECTBO 36 21 JK3ameH-94

HATYPAJIbHBIX YHCEJ

Tema 3.1. AKcHOMaTHYECKUI MTOJIXO K 13 7 TecTtupoBanue

ONPEICIICHUIO HATYpaJIbHOTO YMCIIa U JEHCTBUI

HaJ HUMH.

Tewma 3.2. TeopeTHKO-MHOXECTBEHHBINA MOIXO K 10 7 TectupoBanue

ONPEICJICHUIO HATYpaJIbHOTO YKCIIa U JEHCTBUI

HaJl HUMH.

Tema 3.3. HatypanbsHO€ 4nCIIO Kak Mepa 10 7 TectupoBanue

BEJMYUHBL. BIOOp AeiicTBUI U MX 000CHOBaHHE

MIPU PEIICHUU TEKCTOBBIX 3a]1a4 IIKOJIBLHOTO Kypca

MaTE€MAaTHKH.

Pazaen I'V. DiieMeHTHI TEOPUHU YHCEJT 36 26 3auer
OLICHKOI -4

Tema 4.1.Yto Takoe uncno? 3anuch LENbIX 13 10 TectupoBaHue

HEOTpULIATENbHBIX ynces. CHCTEMBI CUUCIICHHSL.

Tema 4.2. JlenuMOCTb LIEJBIX HEOTPHULIATEIbHBIX 11 8 TectupoBanue

yucen. CBOMCTBA U NPU3HAKU JICITUMOCTH 1EBIX

quces.

Tema 4.3. HOZl u HOK. IIpocTsle n cocTaBHbIE 14 8 TecTtupoBanue

qucra.

Pa3nea V. Paciuupenue MHOxkeCTBA 108 96 Jx3amen-4

HATYPAJIbHBIX YHCel

Tema 5.1. O pacuimpeHr MHOXKECTBA 26 24 TectupoBanue

HaTypaibHBIX yncen. [loustue apodu. JlelicTBus c

OOBIKHOBEHHBIMU JPOOSIMU. 3a71a41 HA YACTH.

Tema 5.2. [lonsitue necsaTuyHoit Apoou. JlericTBus 26 24 TectupoBanue

C ACCATHYHBIMHU )1p06$[MI/I .




Tema 5.3. [IpotieHTHI ¥ nponIOpIUKU. 3a1a4u Ha 26 2 0 0 2 24 TectupoBaHue
MPOIEHTHI U IPOIMOPIUHU.
Tema 5.4. [lonsiTHE OECKOHEUHOU NE€CATHYHON 26 2 0 0 2 24 TecTtupoBanue
MIepUONYECKON ApoOH.
Pazngen VI. I'eomeTpuueckue Gpurypsl u 72 8 2 0 6 55 JK3ameH-9
BeJIMYMHBbI
Tewma 6.1. Mictopus BO3BHUKHOBEHHUS U PA3BUTHS 4 2 0 0 2 2 TectupoBanue
reoMeTpuH. AKCHOMBI €BKJIMI0BO T€OMETPUHU.
I'eometpus JlobaueBcKoro.
Tema 6.2. OcHOBHBIE reoMeTpUYEeCKE (UTYpPHI Ha 4 3 1 0 2 1 TectupoBanue
MIJIOCKOCTHU, X CBOMCTBA U MPU3HAKH.
Tema 6.3. ['eomeTpuyeCKHE BEINYNHBIL: JIMHA 2 1 0 0 1 1 TectupoBanue
OTpE3Ka, BEJIMYMHA YIVIA, IJIOMWAAb (DUTYpPHI.
Tema 6.4. 3a1aun HA TOCTPOEHUE 3 2 1 0 1 1 TectupoBaHue
reOMETPUYECKUX (DUTYp IUPKYIIEM U JIMHEUKOH.
Bcero | 432 44 12 0 32 353
@dopma UTOTOBOTO KOHTPOJISL 110 Y4eOHOMY IUIaHy | Jk3aMeH — 2,3,6 cemecTpsbl, 3a4eT — 4 ceMecTp

Hroro

4324, (12 3.e.)




2.2. CogepxaHue OCHOBHBIX Pa3/1eJiOB U TeM M CIUTIIHHbI

Bba3sosblii pazaea Ne 1. DiiemeHTBI ajre0pbl, TEOPUH MHOKECTB U

KOMOUHATOPUKH

Tema 1.1. IlonssTHe MHOKecTBa. Onepanuu HaJx MHOKecTBaMu. Popmyiia
BKJIIOYEHHUS M MCKIIOYEeHUSA

CBeneHuss 0 UensIX W3y4YeHUS AUCHUIUIMHBL IIpenMer HUCHHIUTUHBIL.
OnpeneneHue TMOHATHUI: MHOXKECTBO, DJJIEMEHT MHOXECTBA, MOJMHOMKECTBO.
PaBenctBo mMHOecTB. KoHeuHble 1 OeCckoHEuUHble MHOXKeCTBA. CriocoObl 3aaHus
MHOXecTB. Kpyrm Oiiepa kak wmaremarumyeckass wmozenb. Omnepanuu  Hajx
MHOKECTBaMU: OObEIUHEHHE, MEPECEUEHUE, Pa3HOCTh, JONOJIHEHHE, JEKapTOBO
npousBeneHue. Popmyna BKIIOYEHHsS — HCKIOYeHHs. OnpenencHue NOHATUSA
«OTHOILIEHHS Ha MHOXKeCTBE». CBOMCTBA U BUBI OTHOLIEHUH. Pemenne 3amay.

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

CBeneHus U3 HCTOPUM BOSHUKHOBEHUS U MpeMeTe anreOpbl. Anredpanyeckas
ornepaunus: OIpeAeieHHe, CBOWCTBA W BHIBL. AJiredpandyeckue BBIPAKEHUS.
ToxaecTBO W TOXKAECTBEHHbIE INpeoOpa3zoBaHus. Jloka3aTenbCTBO TOXIECTB.
Yucnosele paBeHCTBA U HEpaBeHCTBA. CBOKCTBA YNCIIOBBIX HEPABEHCTB. YPABHEHHE
c onHou mnepeMmeHHON. Kopenb ypaBHeHus. UTO 3HAYUT PEMIUTH ypaBHEHHE?
HepaBeHcTBO € opHOW TmepeMeHHOW. YUTO 3HAYUT pEUIUTh HEPABEHCTBO?
JlokazarenbCTBO  aireOpanyeckux HepaBeHCTB. [IoHSATHE pPaBHOCHIBHOCTU
ypaBHEHUN U HepaBeHCTB. OCHOBHBIE PAaBHOCUIIbHBIE TPEOOpa30BaHus ypaBHEHUN
u HepaBeHCTB. O MeToJie MaTeEMaTHYeCKOro MoaenrpoBanus. [Ipumeps! ypaBHeHUI
U HEPaBEHCTB KaK MaTeMaTHMYECKUX MOJENIeld pPa3IMYHbIX peajbHbIX CUTyaluu.
Pewenue 3anau.

Tema 1.3. OcHOBHBIEe KOMOMHATOPHBbIE KOHpUTypauuu. MeToabl pelieHus
KOMOMHATOPHBIX 33124
DKCKypC B HCTOPHUIO BOSHMKHOBEHMS M Pa3BUTHS KoMOuHaropuku. llpeamer

komMOuHaTopuku. OmpeneneHne KoMOMHATOpHOM 3amayu. CrocoObl HAIISAIHOTO



MPE/ICTAaBIICHUS PEIlIeHUs] KOMOMHATOPHBIX 3a/1ad METOJIOM Iepedopa: ¢ MOMOIIBIO
Ta0Jull, ¢ TOMOIIbIO rpadoB. OCHOBHBIEC IPABUIIA KOMOMHATOPUKHU: MIPABUIIO CYMMBbI
u nnpousBenenus. KomObunaropusie koHGUTypauuu 1 GopMyssl AJis MOACYETA YHCIIa
pa3MeIleHUu, COYeTaHUM U MePEeCTaHOBOK (0e3 MOBTOPEHUI M C MOBTOPEHUSMH).

Pelienrie KOMOMHATOPHBIX 3a/1a4.

ba3sosslii pazgen Ne 2. OcHOBbI MaTeMaTHYeCKOM JIOTMKH
Tema 2.1. Anredpa BbICKa3bIBaHU
[Ipenmer Marematnueckoi JOrukd. CBeNEHUsS W3 UCTOPUM CTAHOBJICHHS U
pa3BUTHS ~ MaTreMaTW4ecKoM  JIOTMKU.  BpickassiBaHus.  Omnepauuu  Haj
BbICKa3bIBaHUAMU. [IpumMepbl BbICKa3blBaHMM. PenieHue 3azady Ha HaxoXKIEHUE
UCTUHHOCTHBIX 3HAYeHW  BbICKa3biBaHUU. lloHsTe Qopmynsl  anreOpsbl
BbICKa3bIBaHUM. PaBHOCHIIbHBIE (opMysbl anreOpsl BbICKa3biBaHUM. CBOMCTBa
OTHOILIEHHUS «PAaBHOCUIBHOCTH». OCHOBHBIE PAaBHOCWIBHOCTH. Pelrenne 3amad Ha
YCTAHOBJICHHE PABHOCWJIBHOCTH MEXAYy (OpMylIaMH aiareOpbl BbICKa3bIBAHUU.
Jlornueckoe ciencTBue (QopMmyl: oIpeneraeHue, Npumepsl, coictBa. [IpaBuia
JIOTUYECKOTO BbIBOAA. [Ipumepsl Ha NpUMEHEHHME MNpaBUI BBIBOJA M JIPYTHX
CHOCOOOB YCTAHOBJIEHUSI JIOTUYECKOTO BbIBOZA. MeToJ OT MPOTUBHOIO. AHaiu3
pPacCyXICHHUI.
Tema 2.2. DiieMeHTbI JJOTMKH NPEIUKATOB
Onpenenenne npenukara. I[lpumepsl. Onepauuu Haa NOpeaUKATaMMU.
KBanTopsl. ®@opmysbl JIOTUKA MNPEIUKATOB. 3aMelleHue B (opMmylie, MPUMEDPHI.
PaBHOCUIbHBIE ~ (OPMYJBI  JIOTUKM  NPEAMKAaToB, CBOWCTBA,  OCHOBHBIE
PaBHOCHJIBHOCTH. 3allMCh MaTeMaTHYECKHUX MPEAJIOKEHUM B BuAe HOpMYI JOTUKU
NpeaukaroB. JIornyeckoe CIeCTBUE U aHAIU3 PACCYKICHUM.
Tema 2.3. AkcuoMaTH4ecKoe NOCTPOCHUE TEOPHH, JIOTHUYECKAsI CTPYKTYpa
TeopeM U CIOCO0bI UX J0KA3aTeNbCTBA
Maremarnueckrue NpeayioKeHUs: ONPEAETICHUE MMOHITHI, aKCHOMa, TEOPEMA.
Jlornueckas ctpykrypa teopeM. Heobxonumoe u gocratounoe ycioBue. MeTossl
JIOKA3aTeJIbCTBA TEOPEM: aHAJTUTUYECKUM, CHHTETUYECKUM, METOI OT IMPOTUBHOTO.

O0 WCYUCIEHHWU TPENIUKaTOB U (OpPMaJbHBIX AKCHMOMAaTHUYECKHX TEOPHUSX.



HenpoTtuBopeunBocTh (popManbHONU aKCHOMaTHYE€CKON TEOPUH, TIOJTHOTA.

Bba3osblii pazaea Ne 3. UnuciioBbie CHCTEMbI: MHOKECTBO HATYPAJIbHBIX YHCEJI
Tema 3.1. AkcuomMaTuyeCKHil MOAXO0 K OMNpe/ieIeHUI0 HATYPAJIbHOI0 YHCJIA U
JAeMCTBUH HAX HUMH

CBeneHUsT O TIOHSITUU «YHUCIIOBasi cucteMa». VcTopusi BO3ZHUKHOBEHUS
MOHATUS  HATypaJbHOrO 4YHUCIA. AKCHOMATHYECKOE IIOCTPOCHHE TEOPUH
HaTypaibHbIX yncea. OTHOIIEHUE «HEMOCPEACTBEHHO CIIEIOBATHY. AKCUOMBI JXK.
[Tuano. Onpenenenue HatypaibHOro uncia. CloKeHre HaTypaJIbHBIX YHCEN U €r0
CBOMCTBA. YMHOXEHUE HATYypaJbHBIX YHCEI U €r0 CBOWCTBA. YMOPSAJOYECHHOCTh
MHOXECTBA HaTypaJbHbIX 4YHCENl. BblUMTaHHE W JEIEHUE HATYyPAIbHBIX YHCEIL.
Merton MaremMarndeckor HHAYKIWU. Penienue 3aaay.

Tema 3.2. TeopeTHKO-MHOKeCTBEHHbIN MOAXO0X K OINpPeeIeHUI0 HATYPAJIbHOT0
YHCJIA U AefiCTBUH HAJl HUMU

TeopeTUKO-MHOKECTBEHHBIM  CMBICJI ~ HAaTypajJbHOIO 4YHUCIA, HYII H
OTHOILIECHUS «MEHBIIE». MHOKECTBO LEJbIX HEOTPULIATEIbHBIX YUCEN U CBOMCTBA
apu(pMETUYECKUX Omepaluii Ha MHOXECTBE IIEJIbIX HEOTPHUIATEIbHBIX YHUCE].
HarypaibHoe 4YHCIIO Kak KOJWYECTBEHHAash XapaKTepucThka MHoxecTBa. Cuer.
TeopeTHko - MHOKECTBEHHBIN CMBICH apU(METUUECKUX ONEpaIil U KX CBOMCTB.

Tema 3.3. HarypaJjbHOe 410 KaK Mepa BeJIM4YUHbI. Bb10op aeiictBuii M ux

000CHOBaHNE NPH PelICeHNH TEKCTOBBIX 32/1a4 HIKOJbHOI0 Kypca MaTeMaTHKHU

Harypanbnoe unciio kak Mepa BenuuuHbl. [loHsATHE CKaIsipHOW BEIMYWHBI U
ee u3MepeHue (YMCICHHOE 3HaYeHUE BeIMUuHbI). Enunauipl BenuauH. OTHOPOIHbIE
Y pa3HOPOAHBIC BEJIMYMHBI. BeanunHel, n3ydaeMble B Ha4anbHOU mikoine. [lonsarue
«3anayay». Buasl 3amau. CTpykTypa TEKCTOBOW 3amauu. BeiOop nedcTBUil M HMX
000CHOBaHUWE TIPH PEIICHUN TEKCTOBBIX 3a7a4.

BasoBbiii pazaes Ne 4. DjieMeHTbHI TEOPUM YHUCEJ
Tema 4.1. Uto Takoe 4uc/10? 3anUCh HeJIbIX HEOTPULATEIbHBIX YHCEJI.
Cucrembl CUMCJICHUS.
CBeneHUsT M3 MCTOPMU BO3HUKHOBEHUS W PAa3BUTHUS TMOHSTUS «UHCIION.

CBGI[GHI/IH O IIPOUCXOXKICHUHA I[CC}ITI/I‘IHOI\/'I CUCTCMBbI CHUCIICHHUA U JPYTUX CUCTCM



caucineHus.  Ilo3uMOHHBIE W HENO3ULHOHHBIE  CHCTEMBl  CUUCIICHUS.
ApudmeTnueckue JeICTBUS B pa3IMYHBIX cucTeMax cuucienusd. [lepeBon uncen u3
OIHOW CHCTEMBI B IPYTyI0. ANTOPUTMBI apu(PMETUYECKUX JEHCTBHUI HaJ YMCIaMU
B JICCATUYHOM CHUCTEME CUMCIIeHMs. Pemenne 3amay.
Tema 4.2. Jle1uMOCTb LeJIbIX HEOTPULATEJIbHBIX Ynces. CBOMCTBA U
NPU3HAKHU JeJTUMOCTH LEeJIbIX YHCeJl.

OO0 OTHOLIEHUH AETUMOCTH Ha MHOXKECTBE LIEJIBIX HEOTPULATEIbHBIX YHCET.
CBolicTBa U MpU3HAKU JEIUMOCTH LENbIX uncell. Jlenenue ¢ ocrarkom. Perienue
3a1ay.

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

HO/Il n HOK. Anroputm EBknnna. B3auMHO ITpOCTHIE YKMCIa U UX CBOMCTBA.
IIpoctele U cocraBHble uMcia. (OCHOBHOE CBOMCTBO IPOCTBIX YHCEIL
beckoHEYHOCTh MHOXKECTBa MpOCThIX uucen (Tteopema EBkiunpa). Kpurepuit
npocTtoThl uucna. Pemero Oparocdena. OcHOBHas TeopeMa apu(METUKH U

CJIICACTBHA U3 HCC. Pemenue 3aaad.

Bba3sosslii pazgea Ne 5. Paciuupenue MHOKeCTBa HATYPAJIbHBIX YHCeT
Tema 5.1. O pacluMpeHUN MHOKECTBA HATYPaJbHBIX unceJ. [lonsTue npoodou.

3agaum Ha yacTH.

CBeneHuss 0 pacHIMPEHMM MHOXKECTBA HATypaibHbIX 4wncen. [lonaTtue
MOJIOKUTEITLHOTO ~ PAllMOHAIBHOTO 4YHCIAa W OOBIKHOBEHHOW JpoOu. Buawl
OOBIKHOBEHHBIX JApoOell M uX TreomeTpuueckas wuHTeprpeTauus. OCHOBHOE
CBOMCTBO JipoOu PaBeHCTBO M cpaBHEHHE ApoOei. 3amaun Ha yacTu. JlelcTBuUA C
npobsmu. CMemannblie yncna. Onepanuu HaJl CMeaHHBIMU ynciiaMu. [Ipumepsr.

Tema 5.2. IlonsiTue xecsaiTuuHOM APoOU. lelcTBUA ¢ TeCATHYHBIMHY APOOSIMHU

[TonaTre KoHeUHOH necsaTHYHON apoOu. CBOKWCTBA KOHEUHBIX JECITHYHBIX
npobeii. CpaBHeHue naecsATUYHBIX apoOed. OxpyrieHue uucen. JlecaTudHbie
npUOIMKeHUs] OOBIKHOBEHHBIX JpoOeil. Apudmernueckue omnepaudd HaJ
KOHEYHBIMH  JICCATHYHBIMUA  JpoOsIMH W uX cBoucTBa. lIpencraBinenue
OOBIKHOBEHHOM Jp0oOU B BUI€ KOHEUHOM AecaTUuYHOU. [Ipumepsi.

Tema 5.3. IlpoueHThI 1 pOoNOPUMHU. 321a44 HA IPOLEHTHI U MPONOPLUH



[TonaTue nponeHTa. 3a1a4u Ha HAXOXKAEHUE MPOLEHTA OT Yucia. 3aJadn Ha
HaxXOXJEHUE YHCIIa MO €ro MPOLEHTaM. 3a1adyd Ha HaxXOXIAEHUE MPOLEHTHOTO
otHoueHus. [loHsTHE O MpsAMON M OOpaTHOW MPONOPLHUOHATIBLHOW 3aBHCHMOCTH
Mexay BennunHamu. [loHartwe mnponopunu. OCHOBHOE CBOMCTBO MPOIMOPIUU.
3ajayn Ha MPONOPLUUOHAIBHOE JIejeHue. Pemenne 3amad.

Tema 5.4. [lonsiTue 0eCKOHEUHOI 1eCATUYHON MEPHOTUIECKOI JPOOH.

Ilonsarue OEeCKOHEUYHOU EeCATUIHON MIEPUOINYE CKOMN JpoOu.
[IpeoOpa3zoBanne OOBIKHOBEHHON JpoOM B  OCCKOHEUHYIO  JICCATHYHYIO
NepUOANYECKYyl0 Jpo0b u oOparHo. [loHsiTME UWppalMOHATBLHOTO YHCHA.
JlelicTBUTENBHBIE YHMCIAa M WX TeoMeTpudeckass wuHTepnperanusa. CBolcTBa

MHOXECTBA IEUCTBUTENBHBIX uncen. [I[pumepsl.
Bba3sosblii pazgen Ne 6. I'eomeTrpudeckue GUrypsbl M BeJTMYMHBI

Tema 6.1. Bo3HUKHOBeHMe U PA3BUTHSI TeOMETPHUH.
CBeneHus U3 HCTOPUM BOSHUKHOBEHUS U pa3BUTHsI reoMeTpun. O reoMeTpun

JloGaueBCKOro M aKCHOMAaTHKE €BKJIMI0BOM T€OMETPHH.

Tema 6.2. OcHOBHBIEC reoMeTpHYEeCKHE (PUTYPHI HA INIOCKOCTH, UX CBOMCTBA H
npusHaku. [locrpoenne reomerpudeckux (pUryp Ha mJIOCKOCTH.

O nonstue «reomerpuyeckass @urypa». Touka, mpsiMas, IUIOCKOCTb.
B3anmHoe pacnonoxkeHune IpsAMBIX  HA  IIOCKOCTU. llapamnenbHble U
MEPIICHAUKYJISIPHBIE TIPAMBIE WX CBOMCTBA M IIPU3HAKU. Yroi. Buzael ymios.
buccektpuca yma. CBeaeHUs] O TIPOMOPLHMOHATIBLHOM JEIEHUN OTpe3Ka (Teopema
darneca).

[IoHsiTHE  BBIMYKJIOTO  MHOTOYTOJIbHUKA. BHIBI  MHOIOYyTOJbHHUKOB:
TPEYTOJIbHUK, apajiejorpaMM, poMO, MPSMOYTOIbHUK, KBaApaT, TPANELHUS.

Oxpy>xHOCTb U KpyT. Onpenenenne, Ayra OKpy>KHOCTH, BIIMCAHHBIE U

HCHTPAJIBHLIC YIJIbl, CCKYIIUC WU KACAaTCJIbHBIC K OKPYXXHOCTH, UX CBOMCTBA.

Tema 6.3. 'eoMeTpruecKkue BeJIMYUHbI: JJIUHA OTPe3KA, BeJIMYMHA YIJIa,

IVI0IIAAb (PUTYPBI



JlnuHa otpeska u ee uaMepenue. Bennuuna yria u ee usmepenue. [lonstue
wiomaan Gurypel u ee uzmepenue. Ilnomaas MHOTOYrOIbHUKA U €€ U3MEpPEHUE.

PaBHOBenMkue u paBHOCOCTaBICHHBbIE GUTYpPHI. J[IMHA OKPYKHOCTH M IUIOIIAIb

KpyTa.

Tema 6.4. 3agauu HA MOCTPOeHNE TeOMeTPUYECKUX GUTYP HUPKYJIeM U
JINHEHN KO,
[TocTpoeHune TMHENKON, IUPKYJIEM, IUPKYJIEM U JIMHEUKOM, 3TAIlbl PEIICHUS

3aJ1a4 Ha IMOCTPOCHHUC. QHGMGHTapHI)IC 3aJla4M Ha MOCTPOCHHUC.



2.3. Meronn4yeckue peKOMEHIAIUU M0 OCBOCHUIO U CIIUTIIUHBI
Pexomenpanum aj151 o0ydyaromerocsi o padore Ha JeKIUAX

CIoBO «JIEKITUSD» MPOUCXOIUT OT JIATUHCKOTO «lectiony - ureHue. B monsTHE
JICKIIMM BKJIQ/IBIBAETCS JIBA CMBICHA: JIEKIMS KaK BHJ Y4YEOHBIX 3aHSATUH, B XOJE
KOTOPBIX B YCTHOW (hOopMe mperomaBareieM H3JlaraeTcsl MPEeIMeT, W JICKIUS Kak
cnoco0 Tmomadyd y4yeOHOro Marepuaja MyTeM JIOTHYECKH  CTPOUHOTO,
CUCTEMATUYECKH MOCIEA0BATEIBHOTO U SICHOTO U3JIOKECHUS.

Kak mpaBuio, nekuusi COAEpKUT Kakol-Im00 00beM HaydyHOW MH(pOpMalUH,
UMEET OIPEACIEHHYI0 CTPYKTYpY (BBOJHYIO YacTh, OCHOBHOE COJIEpKAHUE,
000011IeHHs, TMPOMEXKYTOYHBIE U HWTOTOBBIE BBIBOJBI M Jp.), OTpa)¥aeT
COOTBETCTBYIOIIYIO HJACI0, JIOTUKY PAaCKpPbITUS CYIIHOCTH pPaccMaTpUBaeMbIX
apieHuil. [lo cBoemy XapakTepy W 3HAYUMOCTH cooOlaeMas Ha JEKIUU
nH(popMaIKs MOXKET OBITh OTHECEHA K OCHOBHOMY MaTepHaly U K TONMOTHUTEIbHBIM
CBEJICHUSIM.

[Tocemenue cTyaeHTaMH JICKIIMOHHBIX 3aHATHN — JIEJIO KpaitHe HeoO0XoauMoe,
MOCKOJIBKY JIEKITUH JIAI0T OOIIYI0 OPUEHTUPOBKY B TEME U PACKPBIBAIOT COJIEPKAHUE
JUCHUTINHBIL.

B xozne nexuuu nojae3Ho BHUMATENbHO CIEIUTD 3a PACCYyKACHUSMHU JIEKTOPa,
BBITIOJIHSIS TIPEIJIaraéMble UM MBICJIUTEIIbHBIC OTIEPAIlUU U CTApasICh 1aTh OTBETHI Ha
MOCTABJICHHBIE BOMPOCHI, KAK TOBOPSAT, CIYIIaTh AaKTUBHO, BECTH BHYTPEHHUU
MBICJICHHBIN Juanor c JjekropoM. [Ipu 3ToM cremyeT BwipabaThiBaTh y ceOs
KPUTHYECKOE OTHOILIEHHWE K CYIIECTBYIOIIMM HAy4YHBIM MOJOKEHHSIM, MbITAThCA
CaMOCTOATEIILHO BHHUKATh B CYIIHOCTh M3y4aeMOTO M CTPEMUTHLCS OOHAPYKUBAThH
MMEIOITUECs] HECOOTBETCTBUSI MEXK/Iy TEM, YTO HAOIIOMACTCS HA MPAKTHKE, U TEM,
YTO 00 9TOM TOBOPUT TEOPHSI.

Jlekmust sIBASIETCS MCXOAHBIM JTAlliOM B OBJIAJICHUM HAYYHBIMU 3HAHHUSIMU.
YTtoObl MaKCUMaJIPHO HCIIOJB30BaTh €€ B Yy4YEOHOM IMpolecce, HEoOXOIAUMO
Hay4YWUThCSl 3aMKChIBaTh (KOHCIEKTUPOBATh) JEKIWH. KpaTkue 3amucu JeKUui,

KOHCIICKTUPOBAHUEC UX ITOMOTACT YCBOUTH MaTCpHaJl. KoHcriekT siBisieTCs 10JIE3HBIM



TOIJ1a, KOT/la 3allMCAaHO CAMOE CYLIECTBEHHOE, OCHOBHOE.

3anucu Mo XOAy JIEKIMM JOJDKHBI OBITh B IIEJIOM JOCTATOYHO MOJIHBIMHU IO
COICPKAHUIO, YIOOHBIMH ISl TIOCIEAYIONIe paboThl U IKOHOMHBIMH 110 TEXHUKE
BBITIOJIHEHHUS.

[lonHOTAa cConepkaHWs 3HAHUM O3HA4YaeT HAJMYME B HUX OCHOBHOIO
TEOPETUUECKOTO MaTepuaja U oOUIMX CBEICHUN MO pa3biCHIEMOMY Bompocy. Bece
CYLIECTBEHHBIE MOMEHTBI JIEKIIMM JOJDKHBI OBITh 3alMCaHbl C MaKCUMaJbHON
TOYHOCTBIO U ITOJIHOTOU.

Jlnst yckopeHus mpouecca KOHCIIEKTUPOBAHMSI PEKOMEHIYETCS, UCXOIS M3
CBOUX MHAMBHUAYAJIbHBIX 0COOEHHOCTEW, BHIOpATh CUCTEMY BBIIIOJHEHMSI 3aHCel
Ha JICKLUHAX, UCIONb3Yys YIOOHbIE ISl ce0sl YCIOBHbIE OO03HAYEHHS OTIEIbHBIX
TEPMHUHOB, HamOoJee paclIpOCTPAHEHHBIX CJIOB W IOHATUH, TaK Ha3bIBAEMYIO,
COOCTBEHHYIO «MapKorpauio» - CUCTEMY CIELHAIBHBIX YCIOBHBIX 3HAYKOB,
CHUMBOJIOB, COKpAILICHUH CIIOB.

Pabora HaJ KOHCIEKTOM JIEKIIMH HE 3aKaHYUBAETCA Cpa3y MOCe JEKIUOHHbBIX
3aHsaTHl. OHa OyzneT 3aBEpIICHHOW, €CIIM CTYIEHT MOBTOPUT H3JI0KEHHBIA B
KOHCIIEKTE MaTEPHAJT; BBIHECET HEMOHTHBIE ITOJIOKEHHSI B COJIEPKAHUU JICKLIMU Ha
MOJI1 KOHCHEKTa M YTOYHUT MO JPYIMM MCTOYHHUKAM; JOMOJHUT KOHCIEKT JIEKIUU
pONyUIEHHbIMA (Dpazamu, CIOBaMH, MOJb3YACh MaTepHalaMH U3 CIEHUATBbHON
JUTEpaTypbl; OQPOPMHUT KOHCHEKT TEXHUYECKH, MPOU3BENsS MMOTYEPKUBAHMUS,
HaMeyasi IaBHble BONpockl. PekoMenyercs st 6onee 3pGheKkTuBHOM npopadoTKu
JEKIIMOHHOTO MaTepuaja JONOJIHUTEIbHO BBECTU COOPHUK (C06apb) NOHAMULL,
BBIACISISI B HEM JUI KaXKIOIO HOBOTO IIOHATHS €ro OIpPENesIeHuE, CBOMCTBA,
NPU3HAKH, BUAbI, TPUMEPHI WM KOHTPIPUMEPHI U T.I. MIMeHHO Takas cepbe3Has,
KpOTMOTJIUBasi padoTa C JEKIMOHHBIM MAaTepHajioM MO3BOJUT IIIyOOKO OBJIa/IeTh
3HAHUSIMU.

TpagunmonHas By30BCKast JIEKLKs, HA KOTOPOU MPETOIHOCUTCS U OOBSICHSIETCS
rotoBass uH(poOpManus, TMOAJEKallas 3alOMUHAHUIO, OOBIYHO HA3bIBAETCA
uHpopMaloHHON. Buabl nexkumii MoryT ObITh pa3HOOOpa3HbIMH. WX BBIOOp

3aBUCHUT OT CHEIU(UKH TPETIOAaBAEMOM yaeOHOM JUCITUTUTHBI U KOHKPETHON TeMBbI



JIEKIIUH.
Pexomenaannu 1Jisi 00y4awonierocst mo padore Ha NPAKTHYECKUX 3aHATUAX

Ilpakmuueckue 3auamus - 3TO 3aHATHUS, MPOBOJUMBIC TIOJ PYKOBOICTBOM
mperonaBatesis B y4eOHOW ayaWTOpud, HamnpaBlICHHbIE Ha YIIyOleHHe u
3aKpETUICHHE HAYYHO-TEOPETHUCCKUX 3HAHWH, MPUOOPETEHHBIX HAa JICKIIUAX WA C
MOMOIIBI0 YYeOHUKOB; Ha (POPMUPOBAHHE YMEHHM W HABBHIKOB B MPUMEHEHUU
3HaHWW W OBJIAJICHHWE OIPEICICHHBIMH METONaMU CaMOCTOSTEIBHONH PaOOTHI M
HaBBIKaMH PO ECCUOHATHHON IEATSTLHOCTH.

Paznuune Mexay CeMHUHApCKUMHM M MPAKTUYECKUMH 3aHSITHSIMHU COCTOUT B
TOM, YTO Ha MEPBBIX PACCMATPUBAIOTCS, KaK MPABUIIO, TEOPETHUECKUE BOMPOCHI, a
Ha BTOPBIX YCBAaWBAIOTCS 3HAHUS MPEUMYIICCTBEHHO MPHUKIATHOTO XapakTepa,
NpUOOPETAIOTCA MPAKTUYECKUE HABBIKM B XOJI€ PEIICHHs 3ajay, BBIMOIHEHUS
71a00paTOPHBIX, KOHTPOJIBHBIX MTUCHMEHHBIX PabOT, TPEHUPOBOYHBIX yIPAKHEHUH,
HaOITIOZICHUH, SKCTICPUMEHTOB, BBITIOJTHEHHUS TUTTOBBIX PAacueTOB U JP.

O} pexkTUBHOCTh MPAKTUYECKUX 3aHATUN, TMPEXKAE BCEro, 3aBUCUT OT
MOJTOTOBKH K HUM CTYJICHTOB, UX BHUMATEIHPHOCTH U aKTUBHOCTH B XOJI€ CaMUX
3aHSITHI, TBOPYECKOTO OTHOIICHUS K BBIMOJHEHUIO YUYEOHBIX 3aJaHuil U
pexoMeHaIui npenoaasarenei. [lepen mpakTHYECKUM 3aHITHEM CIEAYET H3yUUTh
KOHCITCKT JICKITMM W PEKOMEHIOBAHHYIO TpEIojaBaTeiieM JUTepaTypy, odparnas
BHUMAaHHE Ha TMPAKTHUYECKOE NPUMEHEHHE TEOpPUM M Ha METOJUKY peIIeHUsS
TUTIOBBIX 3a/1a4.

Ha mpaktudyeckoM 3aHATUM TJIABHOE - YSICHHUTH CBSI3b PEIIaeMbIX 3a7ad C
TEOPETUUECKUMH TOJOXKECHUAMU. [Ipu pemeHnn npeioKeHHON 3a1a4u HYKHO
CTPEMHTHCS HE TOJIBKO TIOJYYHUTh MPABWIIBHBIN OTBET, HO M YCBOUTH OOITUH METO.
pelieHns MoI00HBIX 3a1a4.

Pemenne 3amgaud, BBIMOJTHEHUE YNPAKHCHWA HAAO HAYMHATH C YCTKOTO
ySICHEHUs YCJIOBHS W TpeOOBaHWM 3amaHus. Bo3HUKaOIMME TPYIHOCTH TIPH
pelIeHUH 3aJa4 U JPYTUX MPAKTUYECKUX pPabOT YacTO BBI3BAHBI HE CTOJIBKO

OTCYTCTBUEM OOJIKHBIX YMGHHﬁ, CKOJIbKO HEBHHMATCJIBbHOCTBIO K YSICHCHHIO



CMBICJIa YCIIOBHS 33J]a4M WIH YIIPAXKHEHUS, a IIOPOM U HEIIOHUMAaHUEM TOT'O, B UYEM
COCTOUT 33JIaHHE.
[Ipu pemennu 3a1a49 pEKOMEHAYETCS CIEAYIOIIMUN aIrOPUTM JEHCTBUM:

1. «IIpaBUJIbHO MOHATH YCIOBHE 3aJ1a4M — 3HAYUT HA NIOJIOBUHY €€ PELIUTHY.
BBIICHUTB HCXO/IHBIE JAHHBIE ISl pEUICHUS 33]1a4M (Y4TO 1aHO) U YTO
TpeOyeTCsl MOYYHUTh B PE3yJIbTATE PEIICHHUS.

2. Teopernueckas 6a3a penieHus (KaKUe 3aKOHbI U MOJI0KEHUS JTOJKHBI ObITH
IPUMEHEHBI IIPU PELICHUH).

3. OO6mwmii miaH (MoCie0BaTEIHbHOCTD) PEIICHHUS.

B

Odopmiienue pereHus.

o

3anuch MOMYYEHHOTO pe3yabTara U €ro aHajaus.
Jlnst BemeHusl 3amucedl Ha MPAKTUYECKUX 3aHATHSIX OOBIYHO 3aBOJAT
OTJIEIBHYIO TETPAJIb MO KaXA0W y4eOHON AUCIUIUIMHE.

Jlormueckas CBSI3b JIEKIIMK U MTPAKTUUECKUX 3aHATUHN 3aKJII0YAECTCS B TOM, UTO
uHdopmaIus, MoJTydeHHasi Ha JICKIIMH, B MPOIIECCE CaMOCTOSTENIbHON paboThl Ha
MPAKTUYECKOM 3aHATUM OCMBICIMBAETCS M TiepepadaThiBaeTCs, MPU TMOMOIIU
MpernoiaBaTelisi aHaJU3UpPyeTCcs J0 MeTbYalImuX MOAPOOHOCTEH, IOCEe Yero

MPOYHO YCBAMBAECTCH.
Pexomenpanum 17151 00y4aroumierocs no pa3padorke ONOPHOro KOHCIEKTAa

Pammonansnass u  addexrtuBHas mnepepaboTka ydeOHOro Marepualia
BBITIOJTHSAETCS 32 CYET BBIWICHCHHMSI B €TO COACP)KAHWU CMBICIOBBIX CIUHUII,
CBEpPTHIBAHUS WX U TEpeBoJa Ha OOpa3HBIM S3bIK B CHMBOJIHMYECKOW WIIH
rpaduyeckoii hopme. Cpeau pa3audHBIX BHAOB Tpad@HUECKOTO MOISIUPOBAHUS
y4eOHOH nH(OpMAITHH, BEIICIISIOT— OMOPHBbI KOHCMEKT — KaK CHCTEMY OIOPHBIX
CUTHAJIOB B BUJIE KPaTKOro ycJI0BHOTO koHcnekTa (B.®. [Ilaranos).

Memoouxa nocmpoeHus OnOpHuIX KOHCNEKMO8:

O OMPEIEIUTh 00bEM M3JIaraéMoro MaTepraja, HCIOIb3yeMOT0 sl OTIOPHOTO
KOHCTICKTA,;

O pa3AeNuTh 3TOT MaTepHUall Ha OCHOBHBIE OJIOKH;



O BBIICIIUTH B HUX OCHOBHBIC OIIPEJICIICHUS U TC3UCHI;

O TMPOIyMaTh OTPAKECHHUE ITHX OINPEACICHUN UIN MOHATHUN B BUJIE OTIOPHBIX
CUTHAJIOB;

O BHECTHU UX B CXeMy OJI0Ka;

O 0003HAYUTH B3aMMOCBSI3H MEKy OMOPHBIMU CUTHAIAMH BHYTPH KaXKI0TO
O50Ka;

O 0003HAYUThH B3aUMOCBS3b MEXKIY BCEMHU OJIOKAMHU TEOPETHIECKOTO
MaTepuana;

O BBIHCCTH YCJIOBHBIC 0003HaYEHHUS 3a IMpCaCIIbl OIIOPHOI'0 KOHCIICKTA.
PexoMmenganmuu aJis oﬁyqalomerom IO MOATOTOBKE K 3a49€Ty M JK3aMEHY

3ayeT/3K3aMeH — 3TO NNIyOOKasi UTOroBasi MPOBEPKA 3HAHUI, YMEHHI, HABBIKOB
Y KOMIETEHIIUNA 00y4Yarouxcsl.

K cnade 3auera/sk3ameHa JOMyCKatOTCs 00yUYarorecs, KOTOPhI€ BHIMOITHUIN
BeCh 00BEM pabOThI, TPEAYCMOTPEHHBIA YYEOHOUM MporpaMMOoi 1O TUCITUILIINHE.

Opranuzanusi TOATOTOBKM K 3a4eTy/3K3aMeHy Cyry0o WHIUBUAYaJbHA.
HecMoTpst Ha 5TO, MOKHO BBIJICIUTH HECKOIBKO OOLIMX paIlMOHATIBHBIX MPUEMOB
HOJTrOTOBKHU K 3a4€Ty/39K3aMEHY, IPUTOJHBIX JIJI1 MHOTHX CIIy4aeB.

[Tpu monroToBKE K 3a4eTy/IK3aMeHy KOHCTICKTHI yUCOHBIX 3aHITHIA HE TOJDKHBI
SBISITECS.  €AMHCTBEHHBIM  HWCTOYHMKOM HayuHoW wuHbopmarmmu. Cremxyer
00s13aTeTbHO  TOJB30BAaThCA  JIPYTMMHU  yU4E€OHBIMH  pecypcamMu, y4eOHBIMU
OCOOUSIMH, CTIELIMAIBHON y4eOHO-METOANYECKON JIUTEPATyPOil.

VYcBoenue, 3akperuieHHe W 0000IIeHHe ydeOHOTo MaTepuania Cleayer
IPOBOJIUTH B HECKOJIBKO ATAIOB:

a) CKBO3HOE (TemMa 3a TEeMOM) MOBTOPEHHUE TOCJIEAOBATEIbHBIX YacTeu
JUCHUIUIMHBI, UMEIOIUX OJM3KYI0 CMBICIOBYIO CBS3b; MOCHE KaXKIOW TEMbI —
BOCIIPOM3BEJIEHNE yIeOHOTO MaTrepHraia Mo MaMsITH C HCIOIb30BaHUEM KOHCIIEKTa
U 1ocoOui B TeX CiydasX, KOTJa YTO-TO €€ HE YCBOEHO; MPOXOXKIACHHE TaKUM
0o0pa3oM BCero Kypca;

0) BBIOOPOYHOE MO OTAEIbHBIM TE€MaM M BONPOCAM BOCIPOU3BEICHUE



(MBICIEHHO WM IyTEM 3amUCH) Y4YeOHOIro MaTepuania; BbIIEICHUE TEM WU
BOIIPOCOB, KOTOpBIE €€ HE JOCTAaTOYHO YCBOEHBI WM IOHSTHI, U TOTO, YTO YXKE
XOPOLLIO 3alIOMHHJIOCK;

B) TIOBTOPEHHE M OCMBICIIMBAaHME HE YCBOEHHOIO Marepuaita u
BOCITPOM3BEJIEHUE €TI0 MO MaMATH;

') BBIOOPOYHOE JUIsl CAMOKOHTPOJISI BOCIIPOU3BEAEHUE 10 MAMSITH OTBETOB Ha
BOIIPOCBL.

[loBTOpATH cCieqyeT HE OTACJIbHBIE BONPOCHL, a TEMbl B TOH
IIOCJIEZIOBATEIBHOCTH, KaK OHM M3JIarajuch JIGKTOPOM. OTO oOecreuynBaeT
NOJyYEHUE LEIbHOIO TMpeACTaBiICHUs 00 M3YyYeHHOW [UCUUIUIMHE, a He
OTPBIBOYHBIX 3HAHHI 110 OTJEIBHBIM BOIIPOCAM.

Ecnu B X0J€ MOBTOPEHMSI BO3HUKAIOT KaKWE-TO HESICHOCTH, 3aTPyJHEHUS B
NOHUMAaHUU ONPENENEHHBIX BONPOCOB, WX CIEAYET BBIUCATh OTIEIBHO U
CTPEMHUTBCSI HANTH OTBETHl CAMOCTOSITENBHO, MOJB3YSICh KOHCIEKTOM JIEKIUH U
auteparypoi. B Tex ciydasix, Koraa 3Toro caenarb He yaa€rcs, Hajlo oOpaiiarbes
32 TOMOLIBI0 K MPENoAaBaTelli0 Ha KOHCYJbTAl[MU, KOTOpas OOBIYHO MPOBOAMUTCS

Iepeca 3a4€TOM/9K3aMEHOM.



3. KoOMIIOHEHTHI MOHUTOPUHIA Y4eOHBIX TOCTHKEHHH 00yUaromerocst

3.1. TexHosiorn4yeckasi Kapra peMTHHIa JUCUUIIJINHbI

«MATEMATHUKA»
Haumenosanue HanpaBnenue noaroroBKu u KonnuectBo
JTACIIUTILUIAHEI YPOBEHb 00pa30BaAHUSI. 3a4ETHBIX €IUHUILL

HaumenoBaHne nporpamMmmel

Maremartuka

44.03.01 Ilenaroruueckoe
o0Opa3oBaHue, HaPABJICHHOCTh
(mpoduis) 06pa3zoBaTeIbHOMN
nporpammsl: HavaneHoe
oOpa3zoBaHue (3aouHas popMma
oOyueHus)

12

CMeEXHbBIC JUCHHNITIIMHBI 110 y‘-I€6HOMy IJIaHY

[IpenmiecTByromme: MKOJBHBIA KypC  MaTE€MaTUKH;

ACATCIBHOCTH CTYJACHTA

OCHOBBI  y4eOHOU

[locnenyromue: OCHOBBI MareMaTu4eckol 0OpabOTKM MH(GOPMALMK; METOIHMKA
00y4YeHHs] MaTeMaTHUKe

BA30BbII PA3JIEJT Ne 1

®opma paboThI KonuuectBo 6ammoB 17
%
min max
Texymas Pabora Ha mpakTHYECKOM 3aHITHH 9 15
pabota
[TpomesxyToun | lomamHss pabora 18 30
blii KOHTPOIb | CocTaBjeHHE OMOPHOTO KOHCIIEKTA 3 5
HTUOFOBI’HZ TectupoBaHue 15 25
pEeNTHHT-
KOHTPOJIb Konrponbhas padora 15 25
Hroro 60 100
BA30BBII PA3JIEJT Ne 2
®opma padoThl KonunuectBo 6amnoB 16
%
min max
Texymias Jlomaniasis pabora 18 30
pabora CocraBiieHHe OOPHOTO KOHCIIEKTa 3 5




Pabota Ha MpaKTHYECKOM 3aHITHH 9 15
HTUOFOBBHZ TectupoBaHue 15 25
pEUTHHT-
KOHTPOJIb DK3aMeH 15 25
Hroro 60 100
BA30BbII PA3JIEJT Ne 3
dopma paboThl KomuuecTro 6amios 17
%
min max
Texymas Jlomamsss pabora 18 30
pabota CocraBiieHre ONOPHOTO KOHCIIEKTA 3 5
Pa0ora Ha MpaKTHYECKOM 3aHITHH 9 15
Hrorosei TectupoBanue 15 25
PCHTHHI- DK3aMeH 15 25
KOHTPOJIb
Hroro 60 100
BA30OBBII PA3JIEJT Ne 4
®opma padoThl KonmnuectBo 6amoB 16
%
min max
Texymas JlomaiHss pabora 18 30
paborta CocTtaBieHre OOPHOTO KOHCIIEKTa 3 5
Pabota Ha mpakTHUYECKOM 3aHITHH 9 15
Hrorosslit TectupoBanue 15 25
POHTHHT OK3aMeH 15 25
KOHTPOJIb
Hroro 60 100
BA30BBII PASJIEN Ne 5
dopma paboTh KonuuectBo 6amnos 17
%
min max
Texyias JlomaiHsis pabora 18 30
pabora CocTraBieHre OIOPHOTO KOHCIIEKTA 3 5
Pa0orta Ha MpakTUYECKOM 3aHSITHH 9 15
Hrorosblii TecTtupoBaHue 15 25
PCHTHHI- KoHnTponbHas paboTa 15 25
KOHTPOJIb
Hroro 60 100

BA30BBII PA3JIE Ne 6

10

10

10



®opma paboThl KonmnuectBo 6amos 17
%
min max
Tekyras Jlomarnss pabota 18 30
pabora CocTtaBieHrne ONOPHOTO KOHCIICKTA 3 5
PabGora Ha MpakTUYeCKOM 3aHITHH 9 15
HTtoroseiit TectupoBanue 15 25
POHTHHT OK3aMeH 15 25
KOHTPOJIb
Hroro 60 100
UTOT'OBBII PA3JIEJI
Conepxanu ®opma paboThl KonuuectBo 6amor
e %
min max
Paznen 1 - 60 100
Paznen 2 — 60 100
Paznen 3 — 60 100
Pa3nen 4 — 60 100
Pa3znen 5 — 60 100
Pa3nen 6 — 60 100
Hroro: (cpenree apudmeTHdecKoe MeCcTy pas3aesion) 60 100

JIOTIOJITHUTEJIBHBIN PA3EJ

bazoBblii dopma paboTh KonnuectBo 6aic
MOJTYJIb/ 0%

Tema min max

— — 0 0

— — 0 0

Hroro 0 0
OO111ee KOJIMYECTBO OAITOB TIO TUCIIUTIIINHE min max
(o uroram U3y4yeHUs BCeX MOJyJel, 0e3 yuera 360 600

JIOTIOJIHUTEJIBHOTO pa3jiesia)

CooTBeTCTBHE PEITHHIOBBIX 0AJUI0B M AKAIEMUYECKOM OLIEHKHU

OO611ee KoJIMYeCTBO HAOPAHHBIX OAJIIOB AxkaneMuueckas OleHKa
60—72 3 (Y1OBIETBOPUTEIHHO)
73 — 86 4 (xopo1io)
87-100 5 (OTJIMYHO)

10



3.2. ®OoH/ OLIEHOUYHBIX CPeICTB

MHWHHUCTEPCTBO HAYKU U BBICHIEI'O OFPASOBAHU S PD
denepanbHOE TOCYIApPCTBEHHOE OIOKETHOE 00Pa30BaTEIIbHOC YUPEKIACHHUE
BBICIIIEr0 00pa3oBaHus «KpacHOSpCKHiA rocyapCTBEHHBIN MeAarornaecKuii

yauBepcuteT uM. B.I1. ActadneBan

(KI'TIY um. B.I1. Acradnena)

Kadenpa ecrectBo3HaHUS, MAaTEMAaTUKHN W YACTHBIX METOIUK

YTBEPXJIEHO OJOBPEHO

Ha 3ace/laHuu Kadenpsl HAa 3aCeJaHMHM  HAyYHO-METOAMYECKOTO
[Tporokon Ne COBETa CHEIHAIbHOCTH  (HAIPaBJICHUS
OT « » 2018 r. MOJITOTOBKH)

3aBenytomui kadeapoit [Tpotokon Ne

OT « » 2018 .
Z#awnvts | E.CIlanxosa Ipencenarems HMCC(H)
/%8 _'
/ N.B. lyna

CocraBurenu: Tumodeena H.b., Kanauea C.U., Keiis M. A.



IKCHHEPTHOE 3AKIIOYEHUE HA ®OHJ OHEHOYHbLIX CPEJICTB

JJIS1 MPOBEAEHNS TEKYIIEr0 KOHTPOJISA ¥ POMEKYTOYHOM aTTecTAlluu
o0y4yarommxcsi mo JucHuIInHe «Maremaruka»

[IpencraBnennbii  (OHJ  OLIEHOYHBIX  CPEACTB s TEKylled U
IPOMEXKYTOUHOM aTTecTauud CcooTBeTCTBYeT TpedoBanusiMm @OPI'OC BO wu
npodeccuoHanbHbIM cTanaapTam «llemaror (mpodeccuonanbHas AESTEIBHOCTH B
cdhepe MOMIKOIBLHOTO, HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeaHEro OOIIETOo
oOpa3oBaHusA) (BOCHUTATENb, YUHUTENh)», YTBEPKIACHHBIM IMpUKa3oM MuUHTpyaa
Poccun ot 18.10.2013 N 544n.

[Ipennaraembie GOpMBI U CPEACTBA aTTECTAIIMM aIEKBATHBI LIETISIM U 3a/1a4aM
peanu3aly OCHOBHOW MpPOQEeCcCHOHANBbHOM 00pa3oBaTeabHOW HpOrpaMMBbl IO
HAIPABJICHUIO MMOATOTOBKH 44.03.01 Ileqarornueckoe oOpasoBaHue,
HanpaBJIeHHOCTh  (mpo¢unb)  oOpa3oBarenbHOM  mporpammbl  HauanmpHoe
oOpa3zoBaHue.

OueHouYHbIE CPEeNCcTBa M KPUTEPUU OLEHUBAHMS MPEICTABICHBI B IOJHOM
o0beme. DOpMBI OLIEHOYHBIX CPEACTB, BKIIOYEHHBIX B IPEACTaBICHHBIA (OH],
OTBEYAIOT OCHOBHBIM  IIpUHLMUIIAM, YCTaHOBIEHHbIM B [lonoxenun o
¢opmupoBaHuu  (poHAA OLIEHOUHBIX CPEACTB I TEKYyLIEro  KOHTPOJI
yCHEBAaEMOCTH, NPOMEXYTOYHOH UM HUTOrOBOM (TOCYJapCTBEHHOM HMTOTOBOIN)
arrecTalui  oOydarommMxcs 10 oOpa30oBaTelbHBIM MPOrpaMMaM  BBICHIETO
oOpazoBaHusi — TMporpaMmaM OakajaBpuara, IporpaMmaM CIEIHaIUTETa,
nporpaMmaM MarucTpaTrypbl, IporpaMmaM IOATOTOBKH HAay4YHO-TEIaroru4ecKux
KaJpoB B acmupaHType — B (eaepaabHOM TOCYIapCTBEHHOM OMOIKETHOM
0o0pa30BaTeIbHOM  YUpEeXIEHUM  BbIcliero  ooOpaszoBaHus  «KpacHospckuii
rocyJapCTBeHHBI Tiemarornyeckuii  yHuBepcuteT wum. B.II.  ActadbeBay,
YTBEPKJIEHHOTO Tpuka3zoM pekropa Ne 297 (1) ot 28.04.2018.

Pa3paGoTanHblii U MpEACTABICHHBIA I SKCNEPTU3bl (OHA OLIEHOYHBIX
CPEICTB PEKOMEHAYETCS K UCIIOJIb30BAHUIO B MTPOLIECCE MOJATOTOBKHU MO YKa3aHHOM
nporpamme

3aMecTHTE/Ib AHPEKTOpa

no yyebGHo-BoCIUTaTEIBHOMN padoTe

MAOQY «Cpennss wkona Ne 145»

r. Kpachoapcka A H. W. Pykocyesa



Ha3nayenue poHIa OLIEHOYHBIX CPEACTB

1.1. Heasro coznanust ®OC nucummivnbl «MareMaTukay sBISeTCsl YyCTAaHOBICHUE
COOTBETCTBHSI YUEOHBIX TOCTIKEHUH 3aIlNIAHUPOBAHHBIM PE3ybTaraM OOyUYeHUS U
TpeOOBaHUSAM OCHOBHOH Tpo)eCCHOHATBHON 00pa30BaTEbHON TPOTPAMMBI,
pabodeit mporpaMMbl TUCIUTUIHHEI.
1.2. ®OC 1o AUCIUIIIMHE PENIacT 3aAa4u:

- KOHTPOJb W YIpaBJICHHE TIPOIECCOM MPUOOPETCHHUS CTyIEeHTaMHU
HEOOXOMUMBIX 3HAHWW, YMEHHWH, HABBIKOB H YPOBHSI CHOPMHPOBAHHOCTH
komrieTeHiui, onpeaeneHubpx B GI'OC BO 1o cooTBeTCTBYIONIEMY HaIIPaBICHHUIO

IIOATOTOBKH,

KOHTPOJIb (C MOMOIILI0 Ha0Opa OLIEHOYHBIX CPEACTB) U yIpaBlieHUue (c
IIOMOIIIbIO 3JIEMEHTOB OOpaTHOM CBSI3M) JOCTHI)KEHUEM IeJiel peanu3aluu
OCHOBHOW MpodeccuoHanbHOW 00pa30BaTENbHOW MPOrPaAMMBI, ONPEICICHHBIX B
BUJE Habopa OOIIEKYJIbTYPHBIX U OOMIEPO(PECCHOHATBHBIX KOMIIETCHIIUH
BBIITYCKHUKOB,;

- o0OecrieueHre COOTBETCTBUSI PE3y/IbTaTOB OOyuYeHHUs 3ajadyaM OymyIlieu
npoecCHOHAIIBHON NIeATENbHOCTH Yepe3 COBEPLICHCTBOBAHWE TPATUIMOHHBIX U
BHEJPEHNE WHHOBAIIMOHHBIX METOAOB OOy4YeHHs B 00pa3oBaTelIbHBIA MPOIIECC
YHuBepcurera.

1.3. ®OC pa3paboTan Ha OCHOBAaHWW HOPMATUBHBIX JOKYMEHTOB:

- denepanbHOTO  TOCYIapCTBEHHOTO  00pa30oBaTeNpHOTO  CTaHIapTa
BBICIIETO 00pa3oBaHus 1o HampaiieHuto moArotoBku 44.03.01 Ilemarornueckoe
oOpa3oBaHue (YpoBeHb OakanaBpHuara), yTBepkKICHHBIM IPUKa30M MHUHHUCTEPCTBOM
oOpa3oBanus 1 Hayku Poccuiickoit denepannu ot 9 despans 2016 r. Ne 91;

- noJjioxkeHust 0 (popmupoBaHuu (OHIA OLUEHOYHBIX CPEACTB ISl TEKYIIETO
KOHTPOJISl yCTIEBAEMOCTH, TPOMEKYTOYHON U UTOTOBOW aTTECTAIIMN 00yUYaIOIIIXCS
no oOpa30BaTeNbHBIM MPOTpPaMMaM BBICIIETO 00pa3oBaHHWsl — MpOrpaMMaM
OakanaBpwara, TmporpaMmaM CIHEIUAJIUTeTa, MpOrpaMMaM  MarucTparyphl,
nporpaMMaM TIOATOTOBKHM HAyYHO-TIEIarOTMYECKUX KaJpoB B acHHUpPaHType B

dbeneparTbHOM TOCYJAPCTBEHHOM OIOMKETHOM OOpa30BaTEIbHOM  YUPEKICHUN



BbICIIEr0 oOpa3oBaHusi «KpacHOSIpCKMII TOCYAapCTBEHHBIM IeAarormueckuit
yHuBepcuteT uM. B.Il. ActadreBa» u ero uimanax, yTBEep>KJI€HHOTO MPUKA30M

pekropa Ne 297 (1) ot 28.04.2018..

2. Ilepeyenb KoMIeTeHIIU, GOpMHUPYEeMBbIX B IIpolecce U3yUYeHMsI
AUCHUNIMHBI
2.1. IlepeyeHb KoMmeTeHUHUi, (HOPMUPYEMBIX B IMpoOLECCe 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 € TPEOOBAaHUSAMU 00pa30BaTEIbHBIX

CTaHJapTOB.



2.2. OueHo4YHbIE CPeICTBA

Komnerenuus JIMCUUTUINHBL, Tun OueHouHoe cpencTro/
MIPAKTUKH, KOHTPOJIA KNMpsi
Y4acTBYIOIIUE B Homep Dopma
dbopmupoBaHUHU
OK-3. Cnoco6nocts |MHpopmanmoHHass |TeKylui 5.1.2 |Jlomamnss
UCIIOJIb30BATh KyJITypa U pabora
€CTECTBEHHOHAYYHbIE |TEXHOJIOTUU B 5.1.1 |OnopHserit
U MaTeMaTU4YECKUe o0pa3oBaHuu; KOHCITEKT
3HaHUA U1 EcrecrBosnanme;  |mpomexyrtou| 5.2.2 |Tect/Kontpois
OpPUEHTUPOBAHUS B OcHOBBI HBII Has paboTa
COBPEMEHHOM MaTeMaTu4eCKOu 5.2.1 |3auer/Dx3ameH
MH(POPMALITMOHHOM 00paboTKu
MPOCTPAHCTBE. uH(popManuy;
[Tpupona u
IPOOIEMBI
HKOJIOTUHU
Kpacnosipckoro
Kpast; DBOJOIUS
»)ku3Hu; Ilcuxonoro-
IeAarornyeckoe
COIPOBOXKIEHUE
oOydeHUs U
BOCIIUTAHUS
pebeHKa;
[Ipenaumiomuas
MPaKTHUKA
IIK-1. I'otoBHOCTB BBenenune B HayKy O |TEKyLIUA 5.1.2 | Jomamnss
pean30BbIBATh a3bike; Pycckuit pabora
oOpa3oBaTebHbIC S3BIK; 5.1.1 |Onopusrit
IpOrpaMMBbl 110 [IpakTukym 1o KOHCITEKT
npeaMeram B pyCCKOMY s3bIKY;  |mpomexxyTod| 5.2.2 |Tect/Kontponb
COOTBETCTBHH C Herckas HBII Has paboTa
TpeOOBaHUSIMHU JUTEPATypa; 5.2.1 |3auer/Dx3aMmeH
o0Opa3oBaTeIbHBIX EcrecTBO3HaHMUE;
CTaHapTOB. Teopus nureparypsl
U TIpaKTHKa
YUTATEIbCKON
JeSATEeTbHOCTH;
Metoaunka
npenogaBaHus
npeaMera

«OKPYKAIOIIUH




Mup»; Mertonnka
MPENOAABAHUSA
TEXHOJIOTHH;
Meronuka
MPENOAABAHUSA
N30; Teopus u
METOJIMKA 00yUEeHHUSI
PYCCKOMY S3BbIKY B
CpEIHEH IIKOJIE;
Obmee
A3bIKO3HAHHUE;
Hcropus pycckoro
si3p1ka; Ilegaroruka;
Metonuka
MPENOAABAHUS
MaTeMaTHKH;
[IpakTukym no
PEILICHUIO
MEJIArOTUYECKUX
3ana4; MOHUTOpPUHT
00pa3oBaTeIbHOTO
rpolecca B
HavyaJIbHOM IIKOJIC;
MupoBas
XyJ10’)KECTBEHHAs
KYJbTYpa;
Metonnka
MY3bIKaJIbHOTO
BOCIUTAHUS;
CoBpeMeHHbIE
TEXHOJIOTUU
00y4YeHHUs pyCCKOMY
A3bIKY; Pycckas
CJIOBECHOCTB;
Kondnukronorus;
CoBpeMeHHBIE
METOAUYECKUE
MOAXOJIBI K
00y4YEHHUIO pelIeHus
3ajga4; OCHOBBI
JIEKOPaTUBHO
MIPUKJIATHOTO
uckycctsa (AI11);
IIpakTuka o
MTOJTYYEHHIO




MEPBUYHBIX
podheCCHOHATBHBIX
YMEHUH U HaBBIKOB;

Ilenaroruueckast
MPAKTHKA;
Ilenaroruueckast
MHTEpHATypa

3. ®oH OLEHOYHBIX CPEACTB JIsI MPOMEKYTOYHOM aTTecTAlun

3.1. @oHABl OLEHOYHBIX CPEICTB BKIIOYAIOT: BOMPOCHI K 3aueTy/dK3aMEHY,

IMPUMCPHBIC BaAPHUAHTBHI TCCTOB U KOHTPOJIBHBIX pa60T.

3.2. OueHOoYHBIE CpENICTBA

3.2.1. OueHouHoe cpenctBo 5.2.1. — BONPOCHI K 3a4€Ty/3K3aMEHY.

Kputepuu oneHuBaHusT 10 OIICHOYHOMY cpeactBy S.2.1. —

Bomnpocel &

3a4eTy/DK3aMEHY
Bricoxuit [IponBunyThlii | ba3oBBIl YPOBEHB
YpOBEHb YPOBCHB c(hOpMHUPOBAHHOC
c(hOpMHPOBAHHOC | CPOPMUPOBAHHOC | TH KOMIIETEHIUU
dopmupyembie TH KOMIIETCHIIMM | TH KOMIIETEHIIUU
KOMIIETEHILINH (23 - 25 6amnoB) | (19 -22 6amnoB) | (15 - 18 6amnoB)*
OTJIMYHO/3a4TEHO | XOPOIIO/3a4TE€HO | YAOBJIETBOPHUTEIND
HO
/3a4TEHO
OK-3. OOyuatomuiics: OOyuatromumiics: OOGyuaronuiics:
CrocoOHOCTH - IMeeT TIyOOoKHe | - BIaJeeT BCEMHU - BJIaJ€eeT
UCIIOJIb30BATh U IIUPOKUE OCHOBHBIMH HEKOTOPBIMU
€CTECTBEHHOHAYYH | 3HAHUS B cepe MOHSTUSIMU B OCHOBHBIMH
bIC U KOMITETCHIIHH; chepe MOHATUSIMU B
MaTeMaTHYECKUE - 3HAET KOMITETEHITNH; chepe
3HAHUSA IS pa3HooOpa3HbIe - 3HAET BCE KOMITCTCHIIHH,
OPHEHTHUPOBAHUS B | METOBI, CTOCOOBI | OCHOBHBIE - 3HACT OCHOBHBIC
COBPEMEHHOM U TIPHEMBI METOIbI, CTIOCOOBI | METOBI, CITIOCOOBI
MH()OPMAITMOHHOM | ACSTEIBHOCTH, U TIPUEMBI Y TIPUEMBI
MIPOCTPAHCTBE. HEOOXOMUMBIE JJIS | ICSITEIIbBHOCTA B | IEATEITLHOCTH B
pelieHus 3a1ad B | cdepe cthepe
cdepe KOMITCTCHIIHH; KOMITCTCHIIHH,
KOMITCTCHIIHH; - YMEeT HaXOIUTh | - yMEET HAXOIUTh




- yMeeT HaXOIUTh
HelaOJIOHHbIE
perieHus 3a1a4q

peleHus 3aaa4y
CPEIHEro YpOBHS
CJIO)KHOCTH B

perieHus
OCHOBHBIX 3aj1a4
0a30BOr0 ypOBHS

- YMEET HaXO/IUTh
HenabJIOHHbIe
pelieHus 3a1a4d
BBICOKOTO YPOBHS
CJIOXKHOCTH B
chepe
KOMITCTCHIINH B
YCIIOBHUAX
HECTaHIAPTHOU
CUTYaIUH.

pEIICHUS 3a1a4
CPEIHETO YPOBHS
CIIO)KHOCTH B
chepe
KOMIIETEHIIHH.

BBICOKOTO YpOBHA | cdhepe CJIIOKHOCTH B
CJIIO)KHOCTH B KOMITETEHIIUH. cthepe
chepe KOMITETEHIINH TPU
KOMITETCHIINH B HAJIMYUU
YCIIOBHSIX 3aJIaHHBIX
HECTaHJAPTHOU TUIOBBIX
CUTYyalllH. YCIIOBHI.
IIK-1. T'otoBHOCTh | OOy4Jaromuncs: OO0yuaromumiics: OOyuaronuics:
peaIn30BbIBATh - UMeeT ITyOOKHEe | - BIAJCET BCEMU | - BIIAJICET
oOpa3oBaTeyibHbIC | U IIUPOKUE OCHOBHBIMH HEKOTOPBIMU
IPOrpPaMMBI 110 3HaHUS B chepe MOHSTUSIMU B OCHOBHBIMH
mpenMeTam B KOMITCTCHIIHH, chepe MOHATHSIMU B
COOTBETCTBHH C - 3HAET KOMITCTCHIIHH; chepe
TpeOOBaHUSIMU pa3zHoOOpa3HbIe - 3HAET BCE KOMIIETEHIIUH;
00pa3oBaTeNIbHBIX | METOABI, CIOCOOBI | OCHOBHBIE - 3HAET OCHOBHBIC
CTaHapTOB. U TIPUEMBI METO/IbI, CIIOCOOBI | METOBI, CITIOCOOBI
JeSTEeILHOCTH, U TIPUEMBI U TIPUEMBbI
HEOOXOIUMBIE JJI | IESITEIIbHOCTA B | IEATEILHOCTH B
pelieHus 3a1ad B | cdepe cthepe
chepe KOMITCTCHIIHH; KOMITCTCHIIHH,
KOMITCTCHIIHH; - YMEeT HaXOIUTh | - yMEET HAXOIUTh

pelieHus
OCHOBHBIX 3aJ1a4
©a30BOT0 yPOBHS
CJIO)KHOCTH B
chepe
KOMITCTCHITNH TIPH
HaJTUIAH
3aJJaHHBIX
TUTIOBBIX
YCIOBUH.

*Menee 60 6am10B — KOMIIETEHITMA HE cC(hOopMUpOBaHa

3.2.3. Ouenounoe cpenctso 5.2.2.— Tect/KonTponbHas padora.

Kpurepuu onenuBanus 1no oieHo4HoMYy cpeacTBy 5.2.2. — Tect/KoHTposibHas




pabora.

Kpurepnn ouennBanus Komnuectso
0auioB (BKJIa
B PEHUTHHT)
BepHo u nocTtaroyHo moiaHo 000CHOBAaHHBI PEIIEHUS BCEX 15
3a/1a4 0a30BOT0 YPOBHS CIOXKHOCTH
BepHo u mocTarouHo MOTHO 000CHOBAHHBI PEIICHUS BCEX 5
3aJ1a4 CPEAHETO YPOBHS CIOKHOCTH
BepHo u mocTatouHo MOTHO 000CHOBAHKI PEIIEHHUS BBICOKOTO 5
YPOBHSI CIIO)KHOCTH
MakcuManbHbBIN O6aJin 25

4. ®oH/1 OLIEHOYHBIX CPEACTB IJIsl TEKYLIEero KOHTPOJISAA yCIeBAeMOCTH
4.1. ®oHABI OLECHOYHBIX CPEACTB BKIIIOYAIOT: 33IaHUS MO COCTABJICHUIO OMOPHBIX
KOHCITEKTOB OCHOBHBIX IMOHATHH pa3zieia WK TEMbI, JIOMalTHiEe PaOOTHI.
4.2 Kpurepuu OlIcHUBaHUS

4.2.1. Kpurepuu oieHUBaHMS 110 OLIEHOYHOMY CpeAcTBy J.1.1 - OnOpHbBINM KOHCIEKT

OCHOBHBIX MOHSITUH pa3aeiia U TEMBbI

Kputepun ouenuBanus Konnuectso
OatoB (BKJIaL
B PEUTHHT)
O6bem Marepuana: [logHOTa MPEeICTaBICHHBIX MMOHSITUH. 1
Conmepxanue Marepuana: 4YEeTKOE BbIJIEJICHUE Haubolee 2

SHAaYUMOI'0 MaTcpualia, MMPpaBUJIBHOCTL ITOCTPOCHUA CBs3EH
MCXKAY ONPCACIACMBIMA IMMOHATHAMU, SACHOCTH COCTAJICHHOTO
KOHCIICKTA.

Odopmiienne  pabOThl:  OPUTHMHANIBHOCTb, AKKypaTHOCTb, 1
MIPE/ICTABICHUE MaTepraia B yIoOHOM JJig Bocnpusitus popme.
[Ipe3enTanus paOOTHI: MOHMMAHUE HAa3HAYEHMsSI BCEX ITYHKTOB 1
KOHCIIEKTA.

MakcumanbHbIN 62 5

4.2.2. Kputepuu OIleHUBaHUS 10 OLICHOYHOMY CpencTBy S.1.2. — JloMannHssg padora.

Kpurepun ouennBanus KonnuecTso
0asioB (BKJIA
B PEUTHHT)
BepHoe oco3nanue 11eneit u 3a/1a4 JoMaIrHe padoThl 1
BiiageHue npeIMETHBIM COAEPKaHUEM 1




BepHoe BeImosHeHNE 3a1aHui JoManTHeR padoThl

O060CHOBaHHOCTH MOTYUYEHHBIX PE3YJABTATOB U BHIBOJIOB

IIpe3eHTanms pe3yabTaToB JOMalTHeH padoThI

MakcuMaJibHBIN 0asuT

N || | —




5. OueHo4yHbIe cpecTBA (KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPUAJIbI)
5.1. OueHo4HbIe CPeACTBA AJIA TEKYIIEero KOHTPOJIS YCIIeBAeMOCTH

5.1.1. OnopHbIi KOHCIEKT OCHOBHBIX MOHATHI pa3/iesia Wil TeMbl
Ilocmanosxka 3a0anus. Jjis pasznena WiId TeMbl TUCHUIUIMHBI «MaTtemMaTuka»
COCTaBUTbH OTIOPHBIN KOHCIIEKT, B KOTOPOM HAIJISITHO M KPATKO OyZIeT MPEICTaBICHO
OCHOBHOE€ COjiepKaHKe Y4eOHOTro MaTepuaia.
Dopma npedocmasieHus pe3yibmamos GbINOIHeHUs 3a0aHUsl; MaKeT OTIOPHOTO

KOHCIICKTA U €I0 IIPE3CHTALMA.

5.1.2. lomamHss padoTa: NPAKTUKYM 110 PellIeHUI0 32124

Ha3Baunmue eanb u copepxanue Pesyabrarsl JoMalnHel
pa3aejioB JAOMALIHEel padoThI padoThbI
U TeM
Pazgea I. eab: HayyuTHCA pemiaTh Pemenue 3anau:
JIeMEeHTbI 3aj1aun U3 pazzaena anmreopel, |1) Bopaykora T.C.
aJire0pbl, TEOPUM | TCOPUU MHOKECTB U 3aJauHUK-TTPAKTUKYM
MHOKECTB U KOMOWHATOPHUKH. 10 MaTeMaTUKe JJIsi
KOMOMHATOPUKHU Conep:xanue: OHATHE CTYACHTOB (aKyibTeTa
MHO€ECTBO; MOJAMHOXECTBO; HayaJIbHbIX KJIACCOB:
orepalyy HaJl MHOKECTBAMU; yueOHoe nocodue /
(dbopMysia BKIIIOUEHUS U T.C. bopayxoga;
UCKJIFOUCHHUS; 0KA3aTeJIbCTBO KpacHosp. roc. nen.
TOXKJIECTB; JOKA3aTeJIbCTBO YH-T UM.
HEPABEHCTB; PELLIECHUE B.Il.Acradnena. -
YPaBHEHUI, HEPABEHCTB U UX Kpacnosipck, 2006.
CUCTEM; PEILICHHE 3a]1a4 C 2) 3ama4yu U3 MIKOJIBHBIX
MOMOIIbIO YPaBHEHUI U y4eOHUKOB 10
HEPaBEHCTB; KOMOMHATOPHBIE MaTeMaTHKe
paBuUia CyMMBbI U
MIPOU3BEICHMUS;
KOMOWHATOPHBIE
KOH(UTYpaIUu: pa3MEIICHUS,
NePECTAHOBKHU M COYCTAHMUSI.
Paszged I1. OcHoBbl | Llesib: HayunThCs pemiarhb Pemenne 3amau:
MaTeMaTH4eCKOM 3aJ1a4v U3 paszeia 1) Bopayxkosa T. C.
JIOTHKH MaTEeMaTUYECKON JIOTUKHU. 3aJauHUK-TTPAKTUKYM
Coaep:xanme: 3a1a4u Ha 10 MaTeMaTUKe st
pacro3HaBaHHe OCHOBHBIX CTYACHTOB (haKyIbTeTa




MOHATUN MaTeMaTH4YeCKOU
JIOTUKU; ONIpE/ICICHUE
WCTUHHOCTHBIX 3HAYEHUH
dbopmy anredpbI
BBICKA3bIBaHMI U JIOTUKH
MIPEIUKATOB; YCTAHOBJICHHE
JIOTHYECKOIO CJIEICTBHUS U
aHaJIu3 PaCcCyXICHUH.

2)

HAYaJIbHBIXKJIACCOB:
yaebHoe nocodue /
T.C. bopayxoga;
Kpacnosp. roc. nen.
YH-T UM.
B.Il.Actadnena. -
Kpachnosipck, 2006.
Tumodeena H.b.
PaGouas TeTpaab no
MaTeMaTHKe JJIs
CTYJIEHTOB (haKysbTeTa
HayaJIbHbIX KJIACCOB.
Paznen «9nemMeHTHI
noruxkm». KpacHosp.
roc. nex. yu-t um. B.IL
AcradneBa. —
KpachHosipck, 2009.

Paszgea III.
JJIeMeHThI TEOPUH
yuceJ

IeJsb: HayuyuThCS pemiarh
3a/1a4y U3 paszielia TEOpuun
qHUCeNl.

ConepskaHue: 3a1KcCh LEJIbIX
HEOTPULATEIbHBIX YHCEI B
Pa3JIMYHBIX CUCTEMAX
VCUYUCIICHUS;
apudMeTHYECKHUE Oneparuu
HaJl YUCJIaMU B Pa3IMUHbBIX
CUCTEMaxX CUUCIICHUS; 3a]1a4un
Ha JICJIMMOCTD U JICJICHHE C
OCTaTKOM; 3a/1a4M Ha
Haxoxjaenne HOJL u HOK
qucel.

Pemenne 3amayu:

1)

2)

bopayxosa T. C.
3a1aYHUK-TTPAKTUKYM
M0 MaTeMaTuKe IS
CTYZIEHTOB (haKyybTeTa
HAYaJIbHBIXKJIACCOB:
ydueOHoe ocobue /
T.C. bopnykosa;
Kpacnosp. roc. nen.
YH-T HM.
B.Il.Actadnena. -
Kpacnosipck, 2006.
3a1aun U3 MIKOJIBbHBIX
y4eOHHKOB 10
MaTeMaTHKe.

Pa3nen IV.
YuciaoBble
CHCTEMBI:
MHOKECTBO
HATYPAJIbHBIX
qucesl

eab: HayyuThCS peliaTh
3a/1a4u C HATypaJIbHBIMU
YUCTIAMU.

Conep:kanme: aKCHOMBI
[Inano, NOpsAAKOBBIN U
KOJIMYECTBEHHBIN CMBICIT
HaATypaJbHOIO YHUCIIA;
apudMeTHYECKHUE Oneparuu
HaJ HATypaJIbHBIMU YHUCIIAMU;
BBIOOD EUCTBUI U HX
000CHOBaHUE TIPH PEIICHUN
TEKCTOBBIX 3a]1a4 IIKOJbHOTO
Kypca MaT€MaTHKH.

Pemenue 3anau:

1)

2)

bopayxosa T. C.
3aJauHUK-TTPAKTUKYM
M0 MaTeMaTuKe IS
CTYZIEHTOB (haKynbTeTa
HayaJIbHbIX KJIACCOB:
yueOHoe nocodue /
T.C. bopnykosa;
Kpacnosp. roc. nen.
YH-T HM.
B.I1.Acradnena. -
Kpacnosipck, 2006.
3aga4uu U3 MIKOJIbHBIX




y4€OHUKOB 10

MaTeMaTHKe.
Paszpen V. IeJsb: HayuuThCs pemiarb Pewmenne 3anau:
Pacuuupenue 3amaun ¢ panuoHaibHbiMu U1 |1) Bopaykosa T. C.
MHOKECTBA NEUCTBUTEIBHBIMU YUCIAMU. 3aJauHUK-TTPAKTUKYM
HATYPAJIbHBIX Coaep:xanme: 3a1a41 Ha 110 MaTEMaTUKE IS
yuce 4acTH; apuPMeTHIeCcCKue CTYIEHTOB (haKynbTeTa
JEUCTBUA C APOOSIMU; Ha4aJIbHBIXKJIACCOB:
OKpYTJICHHE YKCEN; 3a]1a4M Ha y4yebHoe nmocobue /
NPUKHUJIKY OTBETA; 3a]1a4H Ha T.C. bopayxoga;
IIPOLEHTHI ¥ IIPOIIOPLUH. Kpacnosp. roc. nen.
YVH-T UM.
B.Il.Actadnena. -
Kpacnosipck, 2006.
2) 3agauu U3 MIKOJIbHBIX
y4eOHHKOB 10
MaTeMaTHKe
Pazgea VI. Ieab: HayyuTHCA pemiaTh Pemenue 3anau:
I'eomerpuueckue 3a/1a4M U3 paszelia I'eomerpuyeckue 3anauu
(¢urypsi u reomMeTpuyeckue (GUrypsl u U3 HIKOJIbHBIX YU€OHUKOB
BeJINYUHBI BEJINYMHBI. 10 MATEMaTUKE

Conep:kanme: OCHOBHbBIE
3a/1a4M Ha TOCTPOCHHUE,
U3MEpEHUE U OTPECIICHHE
IrCOMETPHUYCCKUX BCIIMYMH.




5.2. OueHo4YHbIE CPeACTBA sl IPOMEKYTOUHOM aTTeCTAllMU

5.2.1. TunoBbie BONPOCHI K 3a4eTy/3K3aMeHY 10 AUCHUIIHHE

«MareMaTuka»

ba3zoBbliii pazaen 1. JiaeMeHTHI aJre0pbl, TCOPUN MHOKECTB U KOMOMHATOPUKH

10.

11.

12,

[IoHATHE MHOKECTBA, AIIEMEHTA MHOKECTBA, NOAMHOKeCTBA. KOHEUHbIE 1
O0eckoHeuHble MHOXKecTBa. CrtocoObI 3a7jaHusl MHOXKECTB. [Ipumepsl.
Onepannn Hax MHOKecTBaMH. [Ipumepsr.

dopmyJia BKIOYECHHS U UCKIIIOYEHUSA IS TIOACUETA DIIEMEHTOB B
00BbEIMHEHUH HEIYCThIX KOHEUHBIX MHOXECTB. [Ipumepsl.

[TonsiTue pazdoueHuss MHOXKeCTB Ha Kiacchl. [IpaBuna pa3ouenus. [Ipumepsi.
JlekapToBO MPOU3BEACHUE MHOXKECTB U €ro cBoiicTBa. CriocoOb! onpeaeneHus
KOJIMYECTBA 3JIEMEHTOB B IEKapTOBOM Npon3BeieHUH. [I[pumepsl.

[ToHsiTie OTHOLIIEHUSI HA MHOXEeCTBE. CBOKMCTBA OTHOLICHUH. OTHOLIEHUS
DKBUBAJICHTHOCTH U MOPSIKA.

Anrebpandeckasi onepaius: onpeaesieHle, CBocTBa u BUuAbL. [IpumMepsl.
Anrebpanueckue BolpaxeHusl. TOXKIECTBO U TOXKIECTBEHHbIE
npeoOpazoBanus. JlokazarenbcTBO TOkAECTB. [Ipumepsi.

YucnoBble paBeHCTBA U HEpaBEHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.
Jloka3aTenbCTBO HEPABEHCTB.

VYpaBHenue ¢ onHoM nepemeHHol. KopeHnb ypaBHeHMs. PaBHOCWIIBHBIE
ypaBHeHUs1. OCHOBHbIE paBHOCHJIbHBIE PE0Opa30BaHUsl ypaBHEHUIA.
[Ipumepsl.

HepaBeHcTBO ¢ 0HOM nepemMeHHol. PaBHOCUIIbHBIE HEpaBeHCTBA. OCHOBHBIE
paBHOCUJIbHBIE TTPe0Opa3oBaHusl HepaBeHCTB. [Ipumepsl.

O Merone MaTeMaTH4ecKOro MoenupoBanus. [lpumepsl ypaBHeHUN 1

HCPABCHCTB KaK MAaTCMAaTUYCCKUX MOHCHCﬁ Pa3JINYHLIX PCAJIbHBIX CI/ITY&L[PIfI.



13.

14.

15.

16.

Omnpenenenne koMOMHATOPHOM 3a1auK. CIOCOOBI HAMJISIIHOTO
MPE/ICTaBICHUS] pelIeHUs KOMOMHATOPHBIX 3a/1a4 METOI0M Tepedopa: ¢
MOMOIIBIO TaOJHII, ¢ TOMOIIIbIO rpadoB. [Ipumepsr.

OcHOBHBIE NpaBUIa KOMOMHATOPUKH: TIPABUIIO CYMMBI U IPOU3BEICHUS.
[Ipumepsr.

KoMOuHaTopHbie KoHGUTYpanuu U (HOPMYJITBI IJIs TIOICUETa YHCIIa
pa3MeleHn, COYeTaHul U MePeCTaHOBOK Oe3 moBTopeHuit. [Ipumepsi.
KomMOuHaTopubie kKoHGUTYpanuu 1 GOPMYJITBI JIJIs TIOJICUETa YHCIIa

pasMemeHHﬁ, COYCTAHMH U IICPCCTAaHOBOK C ITIOBTOPCHUAMMU. HpI/IMCpBI.

basoBbiii pazaen 2. OCHOBBI MAaTEMATHYECKOH JIOTUKH

KonTtpoabsHas padora

Bapuant Ne 1
C moMotipio TabIHIl UICTUHHOCTH, BBISICHUTE, PABHOCHIIBHBI JIU CIETYIOIINE
dbopmynbl anredpsr BoickazbiBanuil: F = ((AAB) > C)—>BuG=(AABA
C)VB.

. J1aHbI BBICKa3bIBaHUS: A: «TPEYTOJIbHUK SIBISETCS IPSIMOYTOJIbHBIMY, B

«CyMMa KBaJIpaToB JUIMH JIByX CTOPOH TPEYIrOJbHUKA paBHA KBAAPATy JJIMHBI
TpeThel cTopoHb». ChopMmynupoBarh BeicKa3biBanusi: A—B, B—A, “A——B,
—~B——"A, A<>B ¥ yCTaHOBUTb HCTUHHOCTHOE 3HAaYECHUE JIJIS1 KaXKJO0T0 U3 HUX.
BBISICHUTS, SBIIAETCS JIU JIOTUYECKH IPABUJIBHBIM CIIEAYIOLIEE PACCYKICHHE:
«Bce kpymible Oynouku BKycHble. HekoTopbie pyMsiHble OyJI0YKH HE BKYCHBIE.

3HAYUT, HEKOTOPHIE pyMsIHbIE OyTIOYKH HE KPYTIIbIE).

Bapuant Ne 2

C ITIOMOIIIBIO Ta6JII/II_[ HCTUHHOCTHU, BBIICHUTC, PABHOCUJIBHBI JIM CJIICAYIOIHC

dbopmyinbl anredpsl BoickaszbiBanuil: F = ((AAB) - C) > BuG =

(AABAC)VB.
Jlans! Beicka3piBanus: C: «Ha HEOE €CTh Tyum», D.: «UIeT NOKIbY.

Cdopmymnuposats BeickassiBanus: C—D, D—C, ~C——D, ~D——C, C~Dn



10.

11.

12,
13.

YCTAaHOBHUTb UCTUHHOCTHOC 3HAYCHUC JJIA KaXXI10I0 U3 HHUX.
BBIHCHI/ITI), ABJIACTCA JIN JIOTHUYCCKH ITPABUJIBHBIM CJICAYIOIICC PACCYKICHUC!
«Bce metannsl SJICKTPOIIPOBOIHEI. HCKOTOpBIe KHUIAKOCTH — MCTAJIJIBbI.

CrnenoBarenabHO, HEKOTOPBIE KUIKOCTH IIEKTPOIPOBOIHBD.
Ba3oBbiii pa3aesa 3. JiieMeHTBI TEOPUH YHCe

[Tonsitue o cucreme cuncieHus. [103UMOHHBIE 1 HEMO3UITMOHHBIE
cucteMbl cuucienus. [Ipumepsl.

JlecaTnunast cucteMa cuncieHusd. TeopeMa o MpeCcTaBICHUH YUCia B
JNECSITUYHOUN cucteMe cuucieHns. CpaBHEHHE YHCEN B AECATUYHON
cucreMme cuuciieHus. [Ipumepsl.

AJITOPUTMBI CJIO’KEHUSI M BBIYUTAHUSI MHOTO3HAYHBIX YHCEIT B JIECATUYHOMN
cucreMe cuuciieHus. [Ipumepsl.

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

[lepexon U3 OTHOM CUCTEMBI CYUCIICHHS B APYTYI0. ApudMeTuueckue
orepalyu B IPYTruX MO3UIMOHHBIX cUCcTeMax cuucieHus. [Ipumepst.
OTHOLIEHNE IETUMOCTH U €ro cBoiicTBa. [Ipumepsl.

[Tpusnaku nenmumoctu Ha 2, 3,5, 7 u 11 B necATUUHON cucTeme
cuncienus. [Ipumepsi.

[Tpuznaku nenumoctd Ha 4, 8, 9, 25 B ACCATUYHON CUCTEME CUUCIICHUS.
[Ipumepsr.

[Ipusnak nenumoctu [Tackans. [Ipumepsl ero uCroap30BaHus.

[enenue ¢ ocrarkoMm. Teopema 0 €eTMHCTBEHHOCTH JEJIEHUS C OCTaTKOM.
ITpumepsl.

HauGonbmmuit oot nenurens (HO/I) nByx uucen, ero cBoWcTBa.
Anroput™ EBximnaa s Haxoxaenaust HO/. [Tpumepsr.

B3auMHO npocTeie uncia ¥ uX CBOKCTBA.

Haumensiiee obmiee kpatHoe (HOK) nByx umncen, ero cBOWCTBa,

npuMeHenue. [Ipumepsl.



14.

15.

[IpocTele uncna, cBOMCTBA MPOCTHIX uncel. Kpurepuii pacno3HaBaHus
npocThiX uncel. Pemero Oparocdena. [Ipumepsi.

OcHoBHas TeopeMa apupmeruku. KaHoHnueckoe npeacrapicHue
HaTypaiibHbIX yncen. [Ipumepsl. Haxoxnenne HOK u HO/I nByx uncen

10 UX KAHOHUYICCKOMY IPCACTABICHHIO. HpI/IMepBI.

ba3osBblii pa3aesi 4. YncjoBble CHCTEMbI: MHOKECTBO HaTypaJdbHBbIX YHCEJI

12.

CyIIHOCTh aKCMOMATUYECKOW TEOPUH HATYpalbHbIX uncell. OnpeneneHue
HaTypaJbHOTO YHUCIIA.

CrnoxeHne HaTypaJIbHBIX YHCEN U €T0 CBOMCTBA. Teopema o cylecTBOBaHUU
Y €JUHCTBECHHOCTH OIIEPALUU CIIOKECHMUS.

YMHOKEHHE HATYypaJIbHBIX YUCEN U €T0 CBOMCTBA. [Ipumepsl.
OTHOIIIEHHE MEHBIIIE HA MHO>KECTBE HATYPaJIbHBIX YHCEII U €r0 CBOMCTBA.
Teopema 0 TPaH3UTUBHOCTH OTHOILIEHHUs MeHbIIE. [[puMepsl.

Omnepanyst BeluuTaHus. 3aKOHBI MOHOTOHHOCTH. [Iprmepsl.

Omnepauus nenenusi, ee cBoiictra. [IpaBuna nenenus. [Ipumepsi.
TeopeTnko-MHOKECTBEHHBIN CMBICII HATYPAJIBHOTO YHCIIA.
TeopeTuKO-MHOKECTBEHHBIN CMBICII OTHOLLICHUSI MEHBIIIE.

TCOpCTHKO-MHO)KGCTBCHHBIﬁ CMBICJI OII€palu CJIOKCHUSA U YMHOKCHMUA.

. TCOpCTHKO-MHO)K@CTBCHHBIﬁ CMBICJI OIICpaliiy YMHOXCHHA U JICIICHHA.

. HarypanbHoe uncno kak Mepa BeandyuHbl. [IoHSATHE OT0XKUTETBHON

CKaJIIPHOM BETMYUHBI M €€ U3MEPCHUE.
[Tonsitue «3agauay. Buasl 3amad. O6ocHOBaHME BBIOOpA apuMETUUECKUX

JICCTBUI TIPU PEIICHUM TEKCTOBBIX 3a]1a4.
Bba3sosblii pa3gea 5. Pacmiupenne MHOXKeCTBA HATYPAJIbHBIX YHCeI

O pacupeHuu MHOXKECTBA HaTypaibHBIX yncen. [lonstue gomm,
OOBIKHOBEHHOM JpoOu. OCHOBHOE CBOMCTBO ApoOU. 3aauu Ha YACTH.
ITpumepsl.

Onpe):[eneHHe IMOJOKHUTCIIbHOI'O PAallMOHAJIBHOI'O YHCJIA. HGCOKpaTI/IMaH



10.

11.

12.

13.
14,

3aMKUCh palMoOHaIbHOTO yKncaa. [Ipumepsi.

CroxxeHue NOJIOKUTENBHBIX PAlMOHANIBHBIX yKcel. CBOKMCTBA CIIOKEHUS
ITOJIOKUTEIIBHBIX PAlIMOHAIBHBIX yucel. [Ipumepsr.

BrlunTaHue NoJI0KUTENBHBIX PALIMOHAJIBHBIX YHCEN. YCIOBUE
CylecTBOBaHMs pazHOCTH. [IpaBuna Beruntanus. [Ipumepsr.
YMHOXEHUE MTOJIOKUTEIBHBIX PALIMOHAIBHBIX YUCEIl, €0 CBOWCTBA.
[Tpumepsl.

JleneHne MonoKUTENbHBIX pallMOHAIBHBIX uncell. [IpaBuna nenexus.
[Ipumepsl.

OTHolIEHHE MTOPsIIKa HA MHOXKECTBE PALIMOHANIBHBIX yucedn. [IpaBuiia
cpaBHeHUs ApooOeit. [Ipumepsl

CBolicTBa MHOXKECTBA PallMOHAJIBHBIX YUCeN. CBA3b MEXY MHOKECTBOM
HAaTypaJIbHBIX U PAllMOHAJIBHBIX yncesl. CMEIIaHHbIE YUCTIa U ONepaliuu
HaJ HuMU. [Ipumepsr.

[TonsiTue KOHEUHOM JecATUUHON Apoou. CBONCTBA KOHEUHBIX
necAaTUYHbIX apobeil. [Ipumepsl.

Omnepanuu HaJl KOHEYHBIMU JAE€CITUUHBIMU JPOOSIMU U UX CBOICTBA.
[Ipumepsr.

[IpencraBienne 0ObIKHOBEHHOW JpOOU B BUJI€ KOHEUHOM I€CSITUYHOM.
Oxpyrienue uucen. ecsTuanpie npuOImKeHUs 0OBIKHOBEHHBIX APOOECH.
[Ipumepsr.

[TonsiTne 6GeCKOHEUHOMU JeCcATUYHOM nepuonuueckoi apoou. [IpaBuna
npeoOpa3zoBaHusi OOBIKHOBEHHOM APOOH B IECATUYHYIO U HA0OOPOT.
ITpumepsl.

[TonsiTne mpoueHTa. 3a1a4l Ha HaxX0XKI€HHUE MPOLIEHTOB. [IpumepsL.
[Tonarue nponopuuu. OCHOBHOE CBOMCTBO MPONOPLINH.
[IponopuroHanbHask 3aBUCUMOCTb MEK]ly BEIMUMHAMHU. 3aa4y Ha

MPONOPUMOHAIBHOE AeneHue. [Ipumepsr.



Bbasosbiii paznen 6. 'eomerpuyeckue Gurypbl ¥ BeJJUIMHBI
O reometrpun JIo6aueBCKOT0: UCTOPUS BOSHUKHOBEHHUSI, OCHOBHBIE MMOHSATHUSA,
ITOJIO’KEHMS], AKCHOMBI.
AKCHOMAaTHKa €BKJIUAOBOM T€OMETPHUH: BOSHUKHOBEHUE TEOMETPUH, OCHOBHBIE
IIOHSATHS U OTHOLIEHUS, TPYNIIbI AKCUOM, Pa3JIMYMe IKOJIbHON aKCUOMATUKHU U
akcuomaTtuku [ 'unn0epra
[Tonsarue reomerpruueckoit purypsl. JIyd, orpe3ok. Ilinockue, BeIyKIIbIe U
HEBBIMYKJIbIE (PUTYPBI, MHOTOYTOJIbHUK, OCHOBHBIE XapaKTEPUCTHKHU
reOMETPUYECKON (QUTYPBI, TOHSATHE IEPUMETPA U TIIOMIAAN B HAYAJIbHON
LIKOJIE.
VYTIbl: TOHATHE yII1a, 0003HAUYE€HHE, BUJIbI YIJIOB, OMCCEKTpHUCA yria,
M3MEpPEHUE YTIIOB, BBEJCHUE IOHATHUS YIJila B IKOJIBHOM KypCe MAaTEMATUKH.
[TapamenbHOCTh NPAMBIX HA IUNIOCKOCTH: ONPEEIICHHE, YIIIbl, 00pa3yemMbie
IIPU NIEPECEYEHNH JIBYX NAPAJUICIBHBIX IPSIMBIX TPEThEH NPSIMOM, aKCHOMBI
[apaJJICIbHOCTH, CBOMCTBA U IPU3HAKU NAPaJUIEIbHbIX IIPSMBIX.
[leprieHIUKYISPHOCTH NPSIMBIX HA INIOCKOCTH: ONPEIEIICHUE, CBOMCTBA
MEPIIEHAUKYJISIPHBIX MPSIMBIX C JOKA3aTeIbCTBOM. J[0Ka3aTh, YTO ABE NpPSIMbIE
OJITHOU IUTOCKOCTH, MEPIIEHINKYISIPHBIE TPETHEW MPSIMOM, MapAJLIETbHBI MEXKIY
co00il.
[ToHsITHE MHOTOYTOJIBHUKA, BBITYKJIBIE M HEBBITYKJIBIE MHOTOYTOJIbHUKH,
JMaroHajab MHOTOYTOJIbHMKA, CYMMa YIJIOB BBIITYKJIOTO MHOTOYT'OJIBHUKA,
IIPaBUJIbHBIE MHOTOYTOJIbHUKH,
[ToHsTME IEpUMETpA U IUIOLIAJAN MHOTOYTOJIbHUKA, PABHOBEIUKHUE,
PaBHOCOCTABJIEHHBIE U PABHBIE MHOTOYTOJIbHUKHU.
[ToHsiTME TPEYTrONBbHUKA, BUIBI TPEYTOJIBHUKOB, TEOPEMA O CYMME YTJIOB

TPEYTOJIbHUKA,

10.buccexTpuca, MeinaHa, BbICOTA B TpeyroyibHuKe. OnpeneneHue u CBOMCTBO

CpeHHeﬁIHHHHITpGerHBHHKa.

11.TTpu3HaKku paBeHCTBA TPEYTroJbHUKOB. DOPMYJIIbl HAXOXKICHUS IIJI0IIATU

TPCYI'OJIbHUKA.



12.PaBHOOEAPEHHBIN TPEYTOJBHUK: ONpeeeHre, TPU3HAK PABHOOSIPEHHOTO
TPEYTOJIbHUKA, CBOMCTBO OMCCEKTPUCHI, MPOBECHHON K OCHOBAHMIO.

13.PaBHOCTOpPOHHUI TPEYTOJIBHUK: ONPEIEICHNE, CBOMCTBA, HAX0XKICHUE
TUIOIIAM PABHOCTOPOHHETO TPEYTOJIbHUKA.

14 .ITpssMOyTOJIBHBIN TPEYTOJBHUK: OlpeaesieHne, TeopeMa [udaropa,
HAXOKJEHUE TUIONIAIN MPSMOYTOJIBHOTO TPEYTOJIbHUKA, CBOMCTBO
OHCCEKTPUCHI, TPOBEJICHHON K TUIIOTEHY3€, OTHOILIEHUS CTOPOH
IPSIMOYTOJIBHOT'O TPEYTOJIbHHKA.

15.YeTbIpeXyTroNbHUKH: OIIPEIeICHUE, AMArOHAN, CyMMa YIJIOB, HAX0XKICHUE
IUIOIIAAN MPOU3BOJIBHOTO BBIYKJIOIO YETBIPEXYTOJIBHUKA, OCHOBHBIE
YETHIPEXYTOJIbHUKH, U3y4aeMbI€ B LIIKOJIE, UX ONPEAEICHUS, IPU3HAKU U
CBOMCTBA, (POPMYJIBI 1151 BEIYMCIICHUS IJIOLIAIEH.

16.Oxpy»HOCTb U KPYT: OINpeAeTeHNE, JUTMHA OKPYKHOCTH, IIOMAAb KpyTa,
X0pJa, 1yra OKpy>KHOCTHU, BIIUCAHHBIE U [IEHTPAJIbHBIE YIJIbl, CEKYIIHE U
KacaTeJIbHbIE K OKPY’KHOCTH, MX CBOMCTBA.

17.3agaum Ha TOCTPOCHHUE T€OMETPUUECKUX (QUTYP: TOCTPOCHUE JTUHEUKOM,
LUPKYJIEM, IUPKYJIEM U JINHEWKOM, 3Talbl peLIEHUs 33/1a4 Ha [IOCTPOCHHUE.

18.OnemeHTapHbIe 3aa4¥ HA IOCTPOCHHE.



5.2.2. TunoBble BAPHAHTHI TECTOB MO AMCIUIIHHE

«MareMaTuka»

Tect Ne 1
Ba3sosslii pa3gea 1. JiieMeHTHI aJredpbl, TCOPHH MHOKECTB U

KOMOUHATOPUKH

. Yucno nogMuoxkecTB MHOkecTBa B = {1, 2, 3}, paBHO
A)3 b) 6 B)7 I8
[lepeceuenriem MHOkecTB A U B Ha3pIBaeTCsi HOBoe MHOXECTBO ANB | koTOpOE

COCTOHUT U3 BCCX IJICMCHTOB, IIPUHAJICKAIITUX

O6’[)GI[I/IHGHI/IGM MHOKeCTB A u B Ha3pIBaeTCst HOBOE MHOKeCTBO AVB )

KOTOPOC COCTOUT U3 BCCX IJICMCHTOB, ITPUHAAJICKAITUX

Pa3zHocThI0O MHOXKECTB A 1 B Ha3zbIBaeTCss HOBOE€ MHOKECTBO A\B | KoTOpoOE

COCTOHUT M3 BCEX DJIEMCHTOB MHOXKECTBA A, HC IMPpUHAAJIC)KAINX

I[OHOJ'IHCHI/IGM MHOKeCTBa A J0 MHOXXCCTBA B na3piBaeTcs HOBOE MHOXKCCTBO,

KOTOPOEC COCTOUT N3 BCCX DJICMCHTOB

Jls MiumrocTpat COOTHOLEHUM MEKLy MHOKECTBAMU U OIIEpALUi €

MHOKCCTBAMU ITOJIB3YIOTCA CXEMAMH, HA3bIBACMbIMU

YcraHoBUTE COOTBETCTBUE MEXTY ONEepalldsMu HaJl MHOKecTBamMu A={1,2,3,4}

u 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}

OrtBeT:

8. VYcraHOBUTE COOTBETCTBHE MEXIY AUArpaMMoi Ditiepa U €€ CUMBOJINYECKOM

3aMHChIO
1y 2) 3) 4)
& ¢ & @

C C C C

A. ANBNC; B. (ANB)UC; B. (ANB)U(ANC); I'. BN(CUA).
Ortger:

9. Crapocra Kypca npefCcTaBuUil OTYET MperoaaBaresto Gu3kynsTypsl: Beero
cTyneHtoB 45. U3 Hux B (hyTOONBHON cekiuu — 25, 6acker6onbHoM — 30,
maxmarHoi — 28, hyTbonpHOM 1 6ackeTO00IBHOM — 16, hyTOONBHOMN 1
maxmaTHou — 18, 6ackeTOOIbHOM 1 MaxMaTHOM — 17, BO BCeX TPeX CEKIUAX —
15. Otuer 6bu1 3a0pakoBaH. [Touemy?

OrtBeT:




10.

11.

12.

13.

14.

15.

N3 100 TypucTOB, OTIPABIISIIOUIMXCA B 3aTPAHUYHOE MMy TEIIECTBUE, HEMELIKIM
S3bIKOM BJ1aJICtOT 30 YeIOBEK, aHINIUUCKUM — 28, PppaHIry3ckum — 42,
AHIIMICKUM ¥ HEMELIKUM OJIHOBPEMEHHO BIAJCIOT § YEJIOBEK, aHITIMHCKUM U
dbpaniry3ckum — 10, HeMEUKUM U PPAHITY3CKUM — 5, BCEMH TPeMS S3bIKaMHU —
3. CKOJIBKO TYpHUCTOB HE BJIQJICIOT HU OJTHUM SI3bIKOM?

OrtBerT:

B andasute miemenn YAY uMeroTcs TOIbKO JBE OYKBBI — «a» U «y». CKOJIBKO
Pa3TUYHBIX CJIOB MO TPU OYKBBI B KQKJIOM MOYKHO COCTABUTh, HCTIOIB3YSI
angaBUT ATOTO MJIEMEHU?

OrtBeT:

CKOJIBKUMU CIIOCO0aMU MOXKET ObITh C(hOpMHUpPOBAHA KOMaHIa U3 9 UenoBek

Ha OJIMMIIUATY OT CTYAEHYECKOM IPYIIIbI U3 23 4eIoBeK?

OTtBeT:

VY crynenra 3 sk3aMeHa. CKOJIBKO BO3MOYKHOCTEN paclpeneseHus OLEHOK

(HeyIOBJIETBOPUTEIHHO, YAOBIETBOPUTEIBHO, XOPOIIIO, OTIMYHO)?

OTtBeT:

[TepBoro centsiOpst Ha 1 Kypce HEKOTOpOro (haKyybpTeTa 3arIaHuPOBaHO 3
JISKIIUU TI0 pa3HbIM mpeameTaM. Beero Ha 1 kypce uzyuaercst 10 mpeameTos.

CKOJIBKO CYILIECTBYET CIOCOOOB COCTaBUTh pacnucaHue Ha 1 ceHTa0ps?

OrtBeT:

Ha copeBHOBaHUA Kax bl CTpesiok aenan 10 BBICTPENOoB. 3a KaK10€
MONaJaHKEe OH MOJIyYal S OUKOB, a 3a KaXKJbIi IPOMAaxX C HEr0 CHUMAIoCh
OJTHO OYKO. YCIICIIHBbIM CYUTAJIOCH BBICTYILJIEHUE, IPU KOTOPOM CTPEJIOK
noyyai He MeHee 30 oukoB. CKOJIBKO pa3 CTPEIOK JOJKEH ObLI MONACTh B
MUIIIEHB, 9YTOOBI €r0 BHICTYIIJICHUE OBLIO yCTIEIITHBIM?

OTtBeT:




16. Or aepeBHM 10 Kene3HoA0pokHOM cTaHmu 20 kM. [Toe3x oTxomuT oT
craniuy B 11 4. B kakoM yacy 4enoBeKy, )KUBYIIIEMY B IEPEBHE, HAJIO BHINTH
U3 JIoMa, YTOOBI YCIIETh Ha TTOE3/, €CJIM OH OyJeT UATH CO CKOPOCTHIO 5 KM/4?

OrtBeT:

17. W3 nyHkToB A u B Bbiexajau 0JHOBPEMEHHO HABCTpEUY APYT APYTY JBa
BEJIOCUTIEANCTA CO CKOpocTsiMU 12 km/9 1 15 km/4. [lepBrIii BeTOCUTICANCT

npoexan a0 Bcrpeun 60 kM. KakoBo paccTosHue Mexay nyHkramu A u B?
A) 75 kM; b) 85 xwM; B) 135 km.

Tect Ne 2

BbasoBbiii pazaen 2. OCHOBBI MAaTEMATHYECKOM JIOTUKH

Bricka3piBaHUE — 3TO

Hp@l[ﬂO)KeHI/IG, KOTOPOC ABJIACTCA BBICKA3bIBAHHUCM:
1) 23+11; 2) x<5; 3) 2*4=8; 4) 2>3.

OIHOMECTHBIN MPEIUKAT — ITO

[MpemioxkeHne, KOTOPOE SIBIISAETCS OMHOMECTHBIM IPEITUKATOM:
1) x+11; 2) x<y; 3) x+4=8; 4) 2>3.
brkaiiiiee pogoBoe MOHATHE, TIPU ONPEACIICHIH MTOHATHUS «KBaIPAT:

1) MHOTOYTOJIbHUK; 3) NpsAMOYTOJIbHUK;

2) 4eThIPEXYTOJIbHUK; 4) napajuienorpaMm.

BI/II[OBOC IMOHATHUC IJIA IOHATHUA «ITapaJlJICIIOrpaMM» .



1) MHOTOYTOJILHUK; 3) pom0;

2) 4eThIPEXYTOJbHUK; 4) Tpanerusi.

7. Jlns Toro, yTOOBI CyMMa ABYX HaTypaJIbHBIX 4yHcel Oblta 6ombiie 20,

, YTOOBI XOTsI OBbI OJTHO

U3 ciaraeMaix ObL10 0oJbIe 10.

8. Jlyis Toro, 9ToOBI pa3HOCTH JBYX UMCEN Oblia YeTHOMH,

, YTOOBI 00a

KOMITOHEHTA BHIYUTAHUS OBbLIIA YETHBIMU.
9. Ecmu ycnosue 4: x>1; ycnoBue B: x>10; ycnoBue C: x>13; ycnoBue D: x>20, To

1) C Heobxoaumo ais A; 3) D Heobxoaumo s A;

2) C Heobxoaumo 115 B, 4) B neooxoaumo s C;.

10. Ecam ycnoBue A: x<0; ycnoBue B: x<2; ycnoBue C: x<20; ycnoBue D: x<30, To

1) C nocratouHo it A; 3) D nocrarouno s A;
2) B noctaTtouHo 1 A; 4) B nocrarouno s D;.
TecTt Ne 3

Ba3oBblii pa3nena 3. JjieMeHTHI TCOPUH YHCET

1. Cymma 6:10545-105+4-10+3-10°+2-10>+1-10 pasHa qmciy
1)654321; 2)65432100; 3) 123456; 4) 6 543 210.

2. HarypanbHoe 4uClO @ JenuTcs Ha HaTypaibHOE YHUCIIO 8, €CIH

3. UroObl HAMTH HEU3BECTHOE ACIUMOE, HAaZO

4. Y1oOBI HAlITH HEM3BECTHBIN JCJIMTEIh, HAJ0




5. Ykaxurte BepHOE YTBEPKIACHHE:

1) Ecnum kaxmoe cnaraeMoe ASIUTCSI Ha HEKOTOPOE YKCIIO, TO M CyMMa 3TUX
cJlaraeMbIX JIEJTUTCS Ha 3TO YHCIIO.

2) Ecnu olHO W3 clTaraeMbIX JICTUTCS HAa HEKOTOPOE YHCIIO, TO K CyMMa 3TUX
CJIaraeMbIX JI€JIUTCS Ha 3TO YHCIIO.

3) Ecnu kaxoe ciiaraeMoe He JICTUTCS Ha HEKOTOPOE YKCII0, TO U CyMMa
ATUX CJIaraeéMbIX HE JEIUTCSA Ha 3TO YUCIO.

4) Ecnu cymMMa cliaraeMbIX JCTUTCS Ha HEKOTOPOE YHCII0, TO KaKI0e

cJlaracMoc JCJINTCA Ha 9TO YHUCIIO.

6. Ecnu genuMoe yBenuuuTh B 8 pas, a IEAUTENh — B 2 pasa, TO YaCTHOE CTaHET

7. Ecnu nenuMoe yMEHBIINUTH B 9 pa3, a IeIuTeNb — B 3 pas3a, TO YaCTHOE CTAHET

8. Ecnu nenumMoe yBennuuTh B 6 pas, a IETUTENb YMEHBIIUTH B 2 pasa, TO

YaCTHOC CTAaHCT

9. HarypanpHoe uncio aenuTcs Ha 3, eciu

10. HarypanpHOe uncio nenurcs Ha 4, eciu

11. HarypasnbHoe yucio aenurcs Ha 11, eciau

12. HarypasibHO€ YMCIIO HA3bIBAIOT IPOCTHIM, €CITU




13. HarypasbHoe yucio, umeroliee 0ojee AByX HaTypaJbHbIX JIETUTENIeH,

Ha3bIBArOT

14. HanGonpmmii o0muiA 1eIUTENb IByX YUCET — ITO

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

16. Haumensblee oo11ee KpaTHOE ABYX YUCET — 3TO

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

18. B xaxxom OykeTe TOMIKHO OBITh 2 KpacHBIX U 3 06enbix po3bl. Eciu umeercs 40

KpaCHBIX H 50 6enbIx po3, TO HauOOJIbIIIEEe KOJIMYSCTBO TAKUX 6YKGTOB

paBHO

19. Ecnu naTu3HaYHOE Ynciio 5x98y KpaTHO YMUCITy 72, TO YUCIIO 5X—Y paBHO

a)-3;0) 1;8)12;1)4; n) 24

20. 123 paboTHrKa opraHu30oBaHbl B Opuraabl mo 7 u no 12 genoek. OcTatok ot
JieIeHus OOIIero unciia Opuraj Ha 5 paBeH

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

Tect Ne 4

Paznen 4. YucjioBble CHCTEMbI: MHOKECTBO HaATypPaJdbHbIX YHUCEJI

1. MHOXeCTBO, AJIsl 3JIEMEHTOB KOTOPOTO YCTAHOBJICHO

YAOBJICTBOPATOIICC , HA3bIBACTCA

MHOKCCTBOM HATypaJIbHBIX YHUCCIIL.

2. Onpenenutpb, Kakasi U3 MPEACTABICHHBIX MOJIeTIeH YIOBIETBOPSIET CUCTEME

axcuom Ileano:



al

a2 a3

3. YcTaHOBUTH COOTBETCTBUE MEXKIY ajlreOpandeckon onepainuei u

YCIOBUSMH, C IOMOIIBIO KOTOPBIX OHA OIIPCACIICHA HA MHOXKCCTBC

HaTypaJIbHBIX YU CEN:

Omneparus Ycnous
A. Croxenue (a+b) 1. a=b+c 5.ab=c
b. Beruuranue (a-b) 2. a+b'=(a+b) 6.al=a
B. IIpousBenenue (a-b) 3.atl=a 7. bc=a
I'. denenwne (a:b) 4. a'b’=ab+a 8. a=b-c

B tabnuue nmoa kaxaoi OyKBOH, ONpeneisoniel onepamuio, YKaKuTe HoMep

MMOAXOAAIICTO YCIIOBHA JIA ﬂaHHOﬁ Oorcpanuu.

Omeem:

4. YToOBI CyMMYy JIByX CIaraéMbIX YMHOKUTh Ha YHCII0, MOXKHO

A

b

B

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




6. UToOBI BEIUECTH U3 YHCIIA CyMMY JIBYX CJiara€MbIX, MOKHO

7. ns moOBbIX IByX HaTypajbHBIX YHCEI UMEET MECTO TOJIBKO OAHO U3 TPEX

OTHOILICHUU:

8. 19> 10, Tak kak

9. 23+6 <2349, Tak Kak

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

11. Pa3genuThb a Ha b ¢ OCTATKOM, 3TO 3HAYUT

14. YCTaHOBUTE COOTBETCTBUE MEXKIY CBOMCTBAMU OIEpaIldid U CIIOCOOOM

BBIYHCJICHHUA .

(412+116)-112=(412-112)+116
844-(244+229)=(844-244)-229
(37+42)+58=37+(42+58)
183+100=100+183
34-15=15-34
39:6+39-4=39-(6+4)
39-6-39-4=39-(6-4)
(44-58):11=(44:11)-58
(44+121):11=44:11+121:11

A. TIepeMeCTUTEILHOE CBONCTBO CIIOKEHUS

&

COYETATEJIbHOE CBOMCTBO CIIOMKEHHUS

B. nepemecTuTeIbHOE CBOMCTBO
YMHOXEHUS

I'. couerarenbHOE CBOMCTBO YMHOKEHUS

. pacnipenenuTebHOEe CBOMCTBO

YMHOEHHUSI OTHOCUTEIIBHO CIIOKEHUS

E. pacnipenenurenbHOE CBOMCTBO

© 0o N o a Bk~ W DN PRE

YMHOKSHHSI OTHOCUTEIBHO BEIYUTAHUS
K.pacnpenenurenbHoe cBoiictBo nenenust | 10.(99-36):9=99:9-36:9
OTHOCHUTEIIBHO CJIOKEHUS 11.67-4:25=67-(4-25)

3. pacnpeneMTeIbHOE CBOWCTBO JCIICHUS

OTHOCUTCIIbHO BBIYUTAHUA




HN. pacnpenenutenbHOE CBOMCTBO ACICHUS
OTHOCUTEIHLHO YMHOKCHUS
K. pacnpenenurenbHOe CBOMCTBO

BBIYMTAHHA

B Ttabmuiue mox KaxkaplM HOMEPOM, OIPENEISIONIMM CIOCO0 BBIYUCIECHUH,
yKaxuTe OyKBY MOAXOSAIIETO CBOMCTBA ONEpaliu.

Omeem:

1 2 3 4 ) 6 7 8 9 10 11

15. YKa)XuTe 4ucio, KOTOpoe MOKET ObITh OCTATKOM IIPH JICJICHHMH HATYPajJbHOTO
yuciia Ha 98.

A) 102 B) 100 B) 98 T) 96

16. B xa)x[10M 1IOIbE3/1€ HA KAXKIOM 3TAXKE IEBATUITAKHOIO JOMA PACIIOI0KEHO
110 BOceMb KBapTup. Halinure HoMep ATa)a, Ha KOTOPOM HaXOIUTCS
kBaptupa Ne 173.

A)3 b) 4 B)5 o6

17. Terpanp crout 16 p. Kakoe Hanbosnblliee KOJIMYECTBO TETPAIEH MOKHO
Kynutb, umest 100 p.?

A)S b) 6 B)7 I8

18. Iletsa pazgenun uucno 108 Ha HEKOTOpPOE YKCIIO U noayunia octarok 10. Ha
Kakoe uucio aenui [lers?
A) 14 b) 10 B) 7 2
19. OnHo yucio Ha 62 6ombie apyroro. [Ipu neaeHun oMHOTO U3 HUX Ha APYTroe
C OCTAaTKOM B YaCTHOM Hojrydaercs 5 u B octarke 6. Haligure 311 yucna.

Omeem:




20. YCTaHOBUTE COOTBETCTBUE MCXKAY BCIMYHMHAMH U KX BO3SMOXXHBIMHU

SHAUYCHUAMU:

BEJIMYNHDBI

A) Tomaas MOHUTOPA KOMIIBIOTEpA

b) mnomaas ropoga CaHkT-
[TerepOypra

B) tutoniane HOTTS Ha MAJBIIC
B3pPOCJIOTO YeJIOBEKa

I') mnomanas Kpacnonapckoro kpas

OrtBeT:

3HAYEHUA
1) 75 500 xB. kM

2) 1439 kB. km
3) 100 xB. MM
4) 960 kB. cM

A b

21. OHpCI[eJII/ITG O6’beKT, €TI0 BCIIMYNHY, YHCJICHHOC 3HAYCHHUC U CANHUIY

HN3MCPCHUS BEJIMYMWHBI IS KAKA0T0 U3 CIICAYIOINX Hp@l[ﬂO)KGHHﬁZ

[IpennoxeHue OOBeKT

Bemnunna

(CBOICTBO)

Enunuiia

U3MEPEHUS

Yucieunoe

3HAYCHHC

a) B xopoOke 8 kr

KOH(]ET

0) I'mybuna oBpara 2 M.

B) Ilnomank yyactka 6

COTOK

r) B cepBuze 12 tapenok

n) Poct mikonpHuKa 1M

40 cm

22. I3o0pasute rpaduvecKyto WLUTFOCTPAINIO U MOJIEh PEIICHUS JJIs 3a1a4u:

3amaya

Mopenb pemenus

1. B GomnbI110# KJIETKE MOIyTracB B

2 paza Oousbliie, 4eM B

MaJICHBKOM, a B MaJICHLKOM Ha




S momyraeB MEHBIIIE, YEM B
001b110M. CKOJIBKO TIOMYTaeB B

OOJIBIIION KJIETKE

. JIBa TUIOBLIA MJIBUIM HABCTPEUY
apyr apyry. OnuH IpoIuibLI 10
BCcTpeuu 27 M, a Ipyroil — Ha 4
M MeHble. Kakoe paccrosiHue
OBLJIO MEXKy HUMH CHaJyajia

3aripIBa’?

Tect Ne 5

basoBbliii pa3gen 5. PaciiupeHue MHOKeCTBA HATYPAJIbHBIX YHCeJI

Cokparute 1podu ¥ YKaXKUTE HAUMEHBIITYIO U3 3TUX JpoOei

108, 360, 315,
1) pos 2) 250" 3) 20
3HauCHHE BBIPAKECHHUS (Z — E) ; (E + %) -3 § PaBHO
1) 3; 2) 5; 3) 1;

4 . 4
Macca TOpTAa COCTABJLICT E KI' 1 CIIC E ero macchl. KakoBa Macca TO];)TEl‘.7

OTtBeT:

1 2
VYkaxuTe X0Ts ObI OTHO YUCJI0, KOTOpOE OOJIbIIIe ~» HO MEHBIIIE =

OrtBeT:

3pUTENH MOTYT BBIMTH U3 KMHO3aJIa Yepe3 Y3KUE U IHUPOKUE ABEpHU. Ecin
OTKPBITHI TOJIBKO Y3KH€ JBEPH, TO BCE 3pUTEIM BBIXOAAT 3a 15 MuH. Ecnu
OTKPBITHI TOJIBKO IMPOKKE IBEPHU, TO BCE 3pUTENH BBIXOIAT 3a 10 MuH. 3a
KaKoe BpeMs 3aJ1 0CBOOOIUTHCS, €CITU OTKPBITHI OTHOBPEMEHHO T€ U APYTHE

nBepu?



10.

11.

12.

1) 12,5 mun; 2) 6 MuH; 3) 10 muH;
3

B xxypnane 168 crpanuu. Koppexrop npouunran g0 odena 5 BCETO JKypHaa, a
nocJse odesa emnie HeCKoJIbKO cTpanull. [locie 3Toro emy ocTanoch NpOYUTATh
1
5 KypHara. CKOJBKO CTpaHUI] TPOYUTAIl KOPPEKTOp mocie odena?

1) 63; 2) 21; 3) 49;

2 .

Penmaxrop npounTan < PYKOTIHCH, 4TO COCTABHIIO 80 crpanuu. Ha npyroii nens

OH IIPOYMUTAJ YETBEPTh OCTABIIMXCA cTpaHULl. CKOJIBKO CTPAHMIL €IIE HE
IIPOYNUTAHO?

1) 32; 2) 90; 3) 200;

VYkakuTe yncia, KoTopbie 0omblie 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 Boipaxkenus (9,12 — 0,18 -1,5): (3,17 + 4,33) paBHo

1) 1,18; 2) 1,8; 3) 66,375;
JInst geTckoro mpa3aHuKa KyIuiu pyJIoH 1IBETHOUM Oymaru nimuHoi 16,5 m. Ha
u3roroBieHue ¢uaxxxos nouwio 0,4 storo pynoHa. CKOJIBKO MOXKHO CII€TaTh

TUPJISIH] U3 OCTAaTKOB PYJIOHA, €CIIM Ha Kaxayto Tpedyercs 1,5 m?

1) 7, 2) 27, 3) 6;

depmep codpain 8,5 11 160k u 20 11 kapTodesns. Ha xpaneHue OH MO0
80% coOpannbIx 516710k 1 30% cobpaHHOTO KapTodess, a ocTaabHOE TPoaal.
A6nox unu kaproderns oH mpojai 0oJbile U Ha CKOJIBKO IIEHTHEPOB?

OTtBeT:

bacceitn npsmoyronsHO# popMbl meeT pazmep 6x9 m. [1o nepumeTpy
OacceitHa BUTOXKUIIN OOPAIOp U3 KBaJIpaTHOU TUIUTKU pazmepoM 30%30 cwm.
Ckonbpko motpebdoBaioch minTok? Kakyro miomiaas 3aHuMaeT 0acceitH BMecTe
¢ 6opmaropom?

OTtBeT:




13.

14.

15.

JIMHBI CTOPOH NPSIMOYTOJIBHUKA OTHOCSTCS Kak 3:2. JImuHa 60bIlIei CTOPOHBI

paBHa 12 cm. [lepumeTp 3TOr0 NpsIMOYrojibHUKA paBeH

1) 20 cwm; 2) 96 cwm; 3) 40 cwm;

JIBa KOMMEpPCaHTa BIOKUIIU B IPOEKT COOTBETCTBEHHO 2,5 MJIH. p. U 4 MJIH. p.
u nonyumn 10% npulsuin. OnHy MONOBUHY 3TOW MPUOBUIA OHU MTOTPATUITU
Ha HOBO€ 000pY/I0OBaHKE, a BTOPYIO MOJIOBUHY Pa3AeININ MEXy OO0 B TOM
K€ OTHOUIEHUH, B KAKOM HaXOJMUJINCh BHECEHHBIE UMH JIEHbI'H. CKOIBKO
MOJTYYHJT KasKbIiA?

OrtBeT:

Nmeetcs 3% u 30% pacTBOpHI cou. B KakoM OTHOIIEHUU CIEAYET UX
cMenIarh, YTOObI MOMy4YuTh 12% pactBop conu?

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

16.Hexotopoe uncino ymeHsmuan Ha 30%. [lomyueHHOE YUCIIO YMEHBIIHIN Ha

3. durypsl, UMEIOIINUE PaBHBIC TUIOMIAN, HA3bIBAIOTCS

20%. Ha CKOJIBKO MPOLEHTOB UTOTOBOE YUCIIO YMEHBIIWIOCH 10 CPABHEHUIO C
MEPBOHAYAIBHBIM?

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

Tect Ne 6

ba3sosblii pazaea 6. 'eomerpuueckue purypsl 1 BeJIHIUHbI

1. BepHo su, 4TO TWIOHIAAR S MapajiesiorpaMma co CTopoHamu a 1 b paBHa ab?

OTtBeT:

2. BepHo 1u, 4TO IIOIAAL S IPSIMOYTOJbHUKA qruaroHansio d, pasua d>?

OrtBeT:

4. Kak uzMeHuTcs miomanab MMpAMOYIoJIbHOTO TPCYT'OJIbHUKA, €CJIN €TO

OCHOBAHHE YBEJIMUUTH B 4 pasa, a BBICOTY YBEJIUYHTH B 2 pa3a’?
1) yBenuuutcest B2 paza  2) yMeHbIIUTCS B 2 paza  3) yBenu4MTCs B 8 pa3
4) yMeHbIIUTCA B 8 pa3  5) HE UBMEHUTCS

OrtBeT:



5. Bricora TpeyronsHuka paBHa 24 cm, ocHoBanue 0,36 M. [Tnomans gaHHOTO

TPEyrojbHUKA PaBHA:
1) 4,32 cm? 2) 4,32 m? 3) 4,32 om? 4) 432 cm?
OtBeT:

6. M3BecTHO, 4TO y B paBHOOEIPEHHOM TPEYTOJILHUKE CPEIHSS JIMHUS,
napajiesibHasi OCHOBAHHUIO, paBHA MOJIOBUHE ocHOBaHUs. ChopMyaupyite

oOpaTHO€ yTBEPK/ICHHUE:

7. BepHo nu yTBepxkA€HHE, 00paTHOE TaHHOMY B Borpoce 67
Ortser:
8. H3BecTHO, 4TO B poMOE THAarOHaIH MEPECEKAIOTCS O] MPSMBIM YITIOM.

Chopmynupyiite oOpaTHOE yTBEPKICHHUE.

9. Bepno nu o6patHOE yTBEpKIAEHUE, 0OpaTHOE JAaHHOMY B Bompoce §?
Otser:
10. SIBnsieTcst M MOHATHE MPSIMOYTOJIBHUKA POTOBBIM JIJIsl TOHATHSI poMOa?
Otser:
11.5Bngercs u ycloBUe NEPIEHANKYASIPHOCTH TUAroHaien
YEeTHIPEXYTOJIbHUKA IOCTATOYHBIM JJIs OTIpeiesieHus pomba?
Otser:
12.Brienute U3 MpUBEIEHHBIX CBOMCTB KBaJpara CyIIeCTBEHHBIE:
1) paBeHCTBO MPOTHUBOJIEKAITUX CTOPOH;
2) paBEHCTBO IIPOTUBOJICIKAITUX YIJIOB;
3) paBEHCTBO BCEX CTOPOH;
4) paBEHCTBO BCEX YIJIOB,;
5) napauieabHOCTh IPOTUBOJIEKAITUX CTOPOH;
6) MepHeHAUKYISIPHOCTD TUAaroHane;
7) paBEHCTBO JAMaroHaje;

8) NepneHIuKyIsIpHOCTh CTOPOH,;



9) nanHas ¢urypa — 4eThIpexXyrojJbHUK
Otger:
13. OTpe30K, COeNUHSIONINI IBE TOUKH OKPYKHOCTH, Ha3bIBACTCSI
14.BriricaHHbBIN yTroJ1 OKPY>KHOCTH, ONUPAIOIIMNACS Ha TUAMETp, PaBEH
rpaaycoB.
15. Kakue yribl, oOpa3dyeMble MPH MEPECEUCHUHN ABYX MapaIeIbHbBIX MPSIMBIX
TpeThbEU MPSIMOM, paBHBI MEXTY COOOM:
1) BHyTpeHHUE OAHOCTOPOHHHE;  2) BEPTHKAJIbHBIE,
3) BHyTpEeHHHUE HAKPECT Jiexkaiue; 4) COOTBETCTBEHHBIC.
16.¥Yib1, umerorre o0y CTOPOHY, a JABE APYTUe CTOPOHBI KOTOPOTO

COCTaBJISIIOT Pa3BEPHYTHIN yrojl, Ha3bIBAIOTCS

17.0t1pe30K, COSAUHSIONINN BEPITUHY TPEYTOJIbHUKA C CEPEAMHOM

HpOTHBOJ'IG)KElH.IGﬁ CTOPOHBI, HA3bIBACTCA

18.YacTp mpsMoi, IMEroITIas Hadyajao U KOHEI], Ha3bIBACTCS

19.B npsiMOyTroiIbHOM TPEYTOJIBLHUKE CTOPOHBI, 00pa3yIolue IpsIMOM Yo

Ha3bIBAIOTCsA

20.B npssMOyroJibHOM TPEyTOJIbHUKE OTHOIIICHUE KaTeTa, MPHIIeKAIIETO K

OCTPOMY YIUTY, K IPOTUBOJIEKAILIEMY KaTETy Ha3bIBAECTCS JAHHOTO yIvia.



3.3. AHaau3 pe3yJbTATOB O0y4YeHHS] U MepedYeHb KOPPEKTHPYIOIIHUX

MEpPONPHUSTHIA MO Y4eOHOM TNCIMIIMHE

JINCT BHeCeHHs1 U3MEeHEeHM I

JlononHeHWsT U U3MEHEeHUs B pabodeit mporpaMmme auciuIuimHbl Ha 2017-2018
y4EOHBIN IO

B pabouyro nporpaMMmy JUCITUTUTHHBI BHOCATCS CIICAYIOIINE U3MEHEHUS:

1. Ha turynenom sucte PITJ] u @OC n3MeHeHo Ha3BaHUE BEJOMCTBEHHOM
NPUHAICKHOCTH « MUHHCTEPCTBO HAYKU U BBICILIETO 00pa30BaHUs» Ha

OCHOBaHMHU npukaza «O BHeceHUU u3mMeHeHui B ceenenus o KI'TIY um. B.IL.
ActadneBay ot 15.07.2018 Ne 457 ().

2. B conep:kaHu¥ TUCHUIUIMHBI BBIJIETIEHBI cleaytomue pasaensl: Pazmen 1.
DeMeHTHI anreOphl, TEOPUH MHOKECTB U KoMOuHaTopuku. Paznen 2. OcHOBbI
MaremaTudeckou Jioruku. Paznen 3. OnemenTsl Teopuu uucen. Pasznen 4.
YucnoBble CUCTEMBI: MHOXKECTBO HaTYypaJIbHBIX uncen. Pa3znen 5. Pacumpenue
MHOXECTBA HaTypaibHbIX uncel. Pa3nen 6. ['eoMerpuueckue Gurypsl u
BEJINYMHBI.

3. Cnucok nmureparypbl OOHOBJIEH YYEOHBIMH U Y4€OHO-METOTUYECKUMHU
U3JIaHUSMH, HIEKTPOHHBIMU 00pa30BaTEIbHBIMU PECYPCaMU; OOHOBJICH MEPEYCHb
COBPEMEHHBIX MPO(ECCUOHANIBHBIX 0a3 TaHHBIX U WH()DOPMAITMOHHBIX CIIPABOYHBIX
CHCTEM.

Paboyast nporpamMma JUCLUILIMHEI IEPECMOTPEHA U 0100pEHA Ha 3aceNaHUU
Kadenprl €CTECTBO3HAHUS, MATEMATUKU U YACTHBIX METOAMK
nporokosn Ne 8 or 16.05.2017 r.

BHeceHnHble U13MEHEHUS YTBEPKIALO:

. - :
3aBenyrommil KaQenponl  Zg .. asfs / E. C. IlankoBa

OnoOpeHo HayYHO-METOMUYECKUM COBETOM CIIEUATbHOCTH (HarpaBIeHUs
HOATOTOBKH) (haKy/IbTETa HayalbHbIX KJIacCOB

[Ipotokon Ne 6 ot 23.05.2017 .

[Tpencenarens HMCC(H) p %'// / YO.P. FOnenxo



Jlucer BHeceHUs U3MEeHEeHUu |

JlonosiHeHUsT U U3MEHEeHus B pabodelt mporpamMme auciuiuinabl Ha 2018-2019
y4EOHBIN IO

B pa6oqy}0 nporpamMmy AUCHHUILIMHBI BHOCATCA CIICAYIOIMNUC U3MCHCHUA:

1. Ha tutynsHom mucte PII u ®OC n3meHeHo Ha3BaHUE BEAOMCTBEHHOM
NPUHAICKHOCTH « MUHHCTEPCTBO HAYKU U BBICILIETO 00pa30BaHUs» Ha
oCHOBaHMHM npukaza «O BHeceHnn u3meHeHuil B ceeaenus o KI'TIY um. B.IL.
AcradneBay ot 15.07.2018 Ne 457 (m).

2. B copepxaHuM JUCIUIUIMHBI BBIACIICHBI CeyIoMe pa3aeinsl: Pa3zaen 1.
DneMeHThl anreOpbl, TEOPUU MHOKECTB U KOMOMHATOpUKU. Paznen 2. OcHOBBI
MaTemMaTHu4ecKol Joruku. Pasnen 3. DneMeHTsl Teopun uncel. Pasznen 4.
YucnoBele CHCTEMBI: MHOKECTBO HaTypallbHbIX uncen. Paznen 5. Pacuupenue
MHOXECTBA HaTypaibHbIX uncel. Pazaen 6. ['eoMerpuueckue Gurypsl u
BEJINYHHBI.

3. Crnucok nmuTepatypbl 0OHOBJIEH yUeOHBIMU M Y4E€OHO-METONNYECKUMU
U3JJaHUSIMU, JJIEKTPOHHBIMU 00Pa30BaTEIbHBIMU peCcypcaMu; OOHOBIIEH NIEPEYECHb
COBPEMEHHBIX MPOPECCUOHATBHBIX 0a3 TaHHBIX U HH()OPMALIMOHHBIX CIIPABOYHBIX
CHCTEM.

4. B (oHa OLICHOUHBIX CPEJCTB BHECEHBI N3MEHEHHUS B COOTBETCTBHUH C
npukazom «O0 yTBepxkenuu [lonoxenus o (oHAe OLIEHOUHBIX CPEACTB AJIs
TEKYILETO0 KOHTPOJIS YCIIEBAEMOCTH, IIPOMEXKYTOYHON U UTOTOBOM
(rocynapcTBeHHOM UTOroBoi) arrecraruu» ot 28.04.2018 Ne 297 ().

PaGouas mporpamma AMCHUIUIMHBI IEPECMOTPEHA U 0JJ00peHa Ha 3aceaHuu
Kadenpsl €CTeCTBO3HAHUS, MATEMATHKN U YaCTHBIX METOIMK
nporokosn Ne 8 or 16.05.2018 r.

BHeceHnHbIe n3MEHEHUS YTBCPIKIAArO:

3aBenyronuii kadeapoit G i nilr / E. C. IlankoBa

Ono6peHo HayYHO-METOAMYECKUM COBETOM CIIELUATbHOCTH (HalpaBIeHuUs
MOJITOTOBKHU) (haKyJIbTETa Ha4yaJbHBIX KJIACCOB
[Tpotokon Ne 6 ot 23.05.2018 .

[Ipencenarens HMCC(H) ) /f/< ' / %}.//J,zg , /%'/5’/
¥ L ‘://-;,{:z



JIucT BHeCeHUs U3MEeHEeHU
JlonosHeHWsT U U3MEHEHUsI B paboueil mporpaMMe AUCIUILIMHBI Ha 2019-

2020 y4yeOHnblii o1
B pabouyto nporpamMmy JTUCIUIUIMHBI BHOCATCS CJIETYIOIINE N3MEHEHUS:

1. Cnucok nuteparypbl OOHOBJIEH YYEOHBIMU U Y4€OHO-METOIUUECKUMU
U3JIaHUSIMH, YICKTPOHHBIMHU 00pa30BaTeIbHBIMU pecypcamMu. OOHOBIICH MTEPEUYCHb
COBPEMEHHBIX MPO(eCCHOHANIBHBIX 0a3 TaHHBIX U MH()POPMAIIMOHHBIX CIPABOYHBIX

CHCTECM.

2. OO0noBIIEH IICPCUCHD JIMICH3UOHHOI'O IIPOTrpaMMHOI'O o0ecreYeHHS.

PaGouas IIporpamMma JUCHUIIIIMHBI IICPCCMOTPCHA U 0n06peHa Ha 3aCCaaHnNn
Ka(beI[pBI €CTCCTBO3HAHUA, MATCMATUKHN N YaCTHBIX MCTOOUK

nporokosn Ne 8 or 16.05.2019 .

BHeceHnHble M13MEHEHHS yTBEPKIALO:

8 anneti
3aBenyromuii kadenpoit unens / E. C. [TankoBa

Ono0OpeHo HayYHO-METOAMYECKUM COBETOM CHEIMaIbHOCTH (HAMPaBIICHUS

MOJITOTOBKH) (haKyJIbTETa Ha4yaJIbHBIX KJIACCOB

[Tpotokon Ne 6 ot 23.05.2019 1.

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

t’;’(



4. YueOHbIe pecypchl
4.1. Kapra jqureparypHoro odecrne4eHuss JuCIUILIMHBI
«MATEMATHUKA»
JUIs 00ydaromuxcs: 00pa3zoBaTeIbHON IPOrpPaMMBI
Hanpasnenue noarorosku 44.03.01 Ilenarornueckoe o0pa3oBanne, HampaBIeHHOCTH (MTPoduiik) 00pa3zoBaTeIbHON MPOrPAMMBI:

HauanbHoe oOpa3oBanue (3a04Hast popma oOyueHus)

Ne HaumenoBanue Mecto KonunuectBo
n\n XpaHEHUs/3NIEKTPOHHBIIN | SK3EMIUIIPOB/TOUE
azapec K JocTyna
Oos13aTesibHast JIMTEpPaTypa
1. bopaykoBa T.C. 3amauHuk — MpakTHUKYyM [0 MaTeMaTHKe IJs CTyaeHToB (akynbreta | Hayunas Oubnuoreka 156
HadanbHbIX Ki1accoB. KI'TTY um. B.I1. Acradrena, Kpacnosipck, 2006
2. bopaykoBa T. C.3aiauHuK-IpaKTUKyM [0 MareMaTHKe s CTylaeHToB (akynereta | Hayunas Oubnuoreka | MHIuBHUIyambHBINA
HavallbHBIXKJIaccoB: yueOHoe nocooue / T.C. bopaykoBa; KpacHosip. roc. mea. yH-T UM. HEOTpaHUYEHHBIN
B.I1.ActadneBa. - KpacHosipck, 2006. - 174 c.-URL:http://elib.kspu.ru/document/5705 JOCTYTI
3. CroiisioBa, JIro0oBb IlerpoBHa. Maremaruka [Tekcr]: yueOHMK AJi CTyleHTOB BhicnX | Hayunas 6ubiamoreka 106
nenarornueckux yueOHsix 3aBeaenuti / JI. I1. Croinosa. - M.: Akagemust, 2002. - 424 c.
4. Croiinosa JLIIL., JlappoBa H.H., lennmena JI.O. 3anaun 11 KOHTpoJbHBIX paboT nmo | Hayunas 6ubanoreka 100
maremaruke. M.: [Ipoceemenue, 1993
5. DJleMeHThI MaTeMaTH4yeckoil Jjoruku [Tekct]: Meromuyueckue peKOMEHAAIMU st
poBeeHNs J1a00opaToOpHBIX PabOT [T CTYJAEHTOB (haKyiabTeTa HadaabHBIX KiaccoB /Coct. | Hayunas 6ubnuoreka 130

H. B. Tumodeena. - Kpacnosipck: PUO KI'TIY, 2007. - 84 c.

JlonoJIHuTeIbHAS JIUTEpPaTypa

1. Byxmtad A.A. Teopus uncen: yaebnoe nocodbue - CI16.: JIanp,2008 100

2. I'pec, II.B. Marematuka a1 OakanaBpoB: YHUBEpCAJIbHBI Kypc il CTYIEHTOB OBC WNHnnBuayanbHbIN
rYMaHUTapHBIX HampasieHuil : yueOnoe nocobue / I1.B.I'pec. - 2-e u3a., nepepab. u jor. - «YHUBEpCUTETCKAs HEOrpaHUYEHHBIN
Mockaa : Jloroc, 2013. - 288 ¢. - ISBN 978-5-98704-751-4 ; To e [OnekTpoHHBIN pecypc]. | OuOmmoTeka OHIaiH» JOCTYTI

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



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

3. Jlapun C.B. Yucnossie cucteMbl. KI'TTY, Kpacnosipck, 2001 Hayunas 6ubnuoreka 90
4. CroiinioBa, JIo6oBs IlerpoBHa. OCHOBBI HAYAIBHOTO Kypca MaTeMaTHKH [ TekcT]: yueOHoe
nocobue s ydamuxes nen. yu-i no crnemn. Ne2001 «IIpenogaBanue B HayanbHbIX Kinaccax |  Hayunas 6ubnuoreka 48
obmeob6pazosar. mk.»/ JI. I1. Croitnosa, A. M. IIemmkano. - M. : [IpocBemenue, 1988. - 320
C.
5. ®puaman JI.M. u np. «Kak HayunThcs pemiats 3agaun» M.: IIpocsenienue, 1989 Hayunas 6ubnuoreka 11
YueOHo-MeTOAMYECKOe oDecnedeHue /LISl CAMOCTOSATEIbHOI padoThl
1 Tumodeena, H. b. Pabouas trerpans mo matrematuke. Pa3aen « 31eMeHThI JTIOTHKW OBbC KT'TIY um. B.IL NunuBuyanbHbINA
[Dnextponnstii pecypc]: / H. b. Tumodeesa. — Kpacuosipck, 2008. — 27 ¢. — Pexum Acradnena HEOTpaHUYEHHBIN
noctyna : http://elib.kspu.ru/document/5724.— 35C «KT'ITY um. B. I1. ActadneBa» JOCTYII
2 Kaazuk, FO.A. Marematnueckuii cioBaps / FO.A. Kaasuk. - Mocksa: ®usmarnur, 2007. - 3bC WNunuBuayanbHbIl
336 c. - ISBN 978-5-9221-0847-8; [ OnextponHslii pecypc]. - URL: «YHUBEpCUTETCKAA HEOTPaHUYEHHBIN
http://biblioclub.ru/index.php?page=book&id=68438. OubIMOTEKa OHJIANHY JIOCTYII
HNudopmanmnoHHble CIPaBOYHbIE CHCTEMBI U NPogeccCHOHAIbHBIE 0a3bl IAHHBIX
1 Hayunas 6ubmmorexa KI'TITY um. B.I1. AcradbeBa http://library.kspu.ru/jir | nokanabHas CeTh
bis2/ By3a
2 MexBy30BCKasi dJIeKTpoHHAs oubmoreka (MOB) https://icdlib.nspu.ru/ | MuauBuayaibHbIH
HEOTpaHUYEHHBIN
IOCTYI
3 Elibrary.ru [OnexkTpoHHBbIii pecypc]: aeKTpoHHast OMOIMOTeUHas cucTeMa http://elibrary.ru WnauBuyanbHbIH
HEOrPaHWYECHHBIN
JA0CTYI
4 MexBy30BCKas JIeKTpoHHAs Oudmoreka (MOB) https://icdlib.nspu.ru NHuBuyansHbINA
HEOTpaHUYEHHBIN
IOCTYI

ComracoBaHO: 3aMECTHUTENH TUPEKTOPA OMOINOTEKH

/7':"/'//' / Mlynmunuua C.B.

(IOIDKHOCTB CTPYKTYPHOTO MOZPA3/ICIICHHS) (moamuce) (Damuus 1.0.)
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1.2. Kapra marepuajbHO-TEXHUYECKOH 0a3bl M CIUNIMHBI

«MareMaTuka»

IJIA 00y4yaromuxcsi 00pa3oBare/IbHOH MPOrPaMMbl

Hamnpasnenne noarorosku 44.03.01 Ilegarorudyeckoe obpasoBanue,

HarpaBJIeHHOCTb (poduis) oOpa3oBaTenbHON porpaMMel: HauansHoe

oOpa3oBaHue

1o 3204HOM opme 00ydeHUsI

Ayauropus

\ Oo0opynoBanue

7151 IPOBEAeHN S 3aHATHI JIEKIMOHHOTO THIIA, 3AHATHH CEMHUHAPCKOIO
THIIA, KyPCOBOI'0 MPOEKTHPOBAHUA (BHIIOJIHEHHS KYPCOBBIX pador),
rPYNIOBbIX U HHAUBUAYAJIbHBIX KOHCYJIbTAUI, TEKYIIIET0 KOHTPOJIS
yCIEeBAeMOCTH U IIPOMEKYTOUHOM ATTeCTALMHU

r. KpacHosipck,
yi. Mupa, 1.83,
ayz. 2-08 JlekimoHHast

[IpoexTop- 11T, skpan- 1T, yueOHas qocka- 1
LT, Y4EOHBIX MOCAJ0YHBIX MECT — 65.

r. KpacHospck,
yi. Mupa, 1.83,
ayn. 2-10 JlekunonHnas

Okpas-1mT., npoekrop-lmr., y4yeOHass mocka-
11IT., HocagoYHBIX MECT - 84

r. KpachHosipck,
yi. Mupa, 1.83,
aya. 0-02
Macrepckas 1eKOpaTuBHO-
MPUKJIATHOTO HUCKYCCTBA

Meroanueckue MaTepualbl 1Mo JEKOPATUBHO-
MPUKJIATHOMY UCKYCCTBY (MIPOEKTHI), yueOHas
Jlocka- 11IT., TocagoyHbIX MECT 25

r. Kpachnosipck,

Okpas-1mT., npoekrop-lmr., y4yeOHass pocka-

yi1. Mupa, 1.83, l1rT., yaeOHbIE KAPTUHBI, TOCAT0OYHBIX MECT 32
ayn. 1-09

r. Kpachnosipck, Komnerorep-13mirt., npoekTop-1mr.,

yi1. Mupa, 1.83, WHTEpaKTUBHAs JOCKa- 1 IT., Jocka yueOHas - 11T,

ayn. 1-10 Jlekunonnas

nocagouHbix Mect 58, Linux Mint — (CBoboauas
munensust GPL)

r. KpacHosipck,

MoOwibHBIN KpaH-111T., ydeOHbIe KapTUHBI-

yi. Mupa, 1.83, 15mrT., yaeOnast mtocka- 1 IT., TocaioqYHbIX MECT
ayn. 1-15 20
r. Kpachnosipck, [Ipoekrop-lmt., skpaH-lmwT., HWHTEPAKTUBHAS
yi1. Mupa, 1.83, Jlocka - 1T,
ayn. 2-02 KOMIIbIOTEp- 1 IMIT., MocagouHbIx MecT 29, Linux

Mint — (CBo6oauas mutensus GPL)

r. KpacHosipck,
yi. Mupa, 1.83,
aya. 2-05

Hocka yueOHasi- 1 wT., mpoekrop-11irT., SKpaH-
l11T., mocagoyHbIX MecT 34
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r. KpacHospck,
yi. Mupa, 1.83,
ayn. 2-12 - KaOunert
MaTE€MaTUKU

Kommprotep-10mit., MOOUIBHBIN 3Kpan-111T.,
yueOHas nocka- lmr., poprenuano-1mr.,
MPOEKTOP- L IIIT., TOCaIOYHBIX MeCT — 35, AJIBT
O6pazoBanue 8 (munensus Ne AAO.0006.00,
noroBop Ne JIC 14-2017 ot 27.12.2017)

JJIS CAMOCTOSITEJIbHOM padoThl

r. KpacHospck,
yi1. Mupa, 1.83,
ayn. 2-11 MadopmarmonHo-
METOAUYECKUN PECYPCHBIN
HEHTp (1 MPOBEICHUS
3aHATUN U UHAUBUIYAJIBHON
paboThI)

Kommnerorep-5 mr., npuarep-2mr., MOY-2mr.,
y4eOHO-METOINYECKAS TUTEPATYPA, I0CATOUHBIX
Mect 28, AnbT O6pazoBanue 8 (muneH3us Ne
AAO.0006.00, norosop Ne JIC 14-2017 ot
27.12.2017
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