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PaGouas mporpamma AUCIUTIINHBI « MaTeMaTnKay COCTaBIICHA:
- crapumM npenozgasareneM Tumogeesoit H.B.;
- KaHguaaroM GU3MKO-MaTeMaTHYeCKUX Hayk, noreHToM Kamadesoi C.I.;
- KaHJIUJaToM IeIaroruyeckux Hayk, aoueHtom Keits M.A.

Pabouas ImporpamMma nUCHUIIINHBI O6CY)K,Z[CH& Ha 3aC€JaHHuHU Ka(l)eﬂpbl €CTCCTBO3HAHUA,
MaTr€MaTuKu U 4aCTHBIX MCTOJHUK

nporokos Ne 8 or 16.05.2016 r.
3aBemyromuii kadenpoit %4 ounpte | E.C.Tlankosa

Ono06peHo HAYYHO-METOJMUCCKIM COBETOM CIICIUATBLHOCTH (HAIPABICHHS TTOITOTOBKH)
¢dakynpreTa Ha4aIbHBIX KJIACCOB
[Tpotokon Ne 6 ot 23.05.2016 .

IMpencenarens HMCC(H) /;/(/ / //j;‘* Y 4 /%
7

Pabouas nporpamMma TUCHMITIMHBI 00CY’KICHA Ha 3aceAaHnu KadeIpbl eCTeCTBO3HAHMUS,
MaTeMaTHK{ U YaCTHBIX METOIUK
nportokos Ne 8 or 16.05.2017 .

3aBemyromuii kadenpoit _5-;.; . *, / E. C. IlankoBa

OnobpeHo HayYHO-METOJMUECKUM COBETOM CIEIMAbHOCTH (HAMpaBJIEHUs TOITOTOBKN)
(akynpTeTa Ha4yaJIbHbBIX KJIACCOB
ITporokon Ne 6 ot 23.05.2017 .

I[Ipencenarens HMCC(H) 7/” , / ¥O.P. IOnenko



PaGouas IporpamMma nUCHUIINIMHBI O6CY)K,Z[CHa Ha 3aC€JaHHuHn Ka(i)eﬂpbl €CTCCTBO3HAHUA,
MaT€MaTuKu U 4aCTHBIX MCTOJHUK

nporokos Ne 8 or 16.05.2018 r.
3aBemyromuii kadenpoit f.;ﬁ; wnpty | E.C.Iaukosa

Ono0OpeHo HAYYHO-METOJMYSCKIM COBETOM CIICIUATBLHOCTH (HAIPaBICHHUS TOITOTOBKH)
(dakynpreTa Ha4aJIbHBIX KJIACCOB
ITporokon Ne 6 ot 23.05.2018 1.

IIpencenarens HMCC(H) /;/(f / ,‘//ﬂ:% 7 /Zf/j’)
&

L

Pabouas IporpamMma HUCHUIITIMHBI O6CY)K,Z[€H8. Ha 3aCCa1aHuHn Ka(l)e,[[pbl C€CTCCTBO3HAHUA,
MaT€MaTuKu U 4aCTHBIX MCTOJHUK

npotokon Ne 8 ot 16.05.2019r.
3aBeyromiuii kadeapoit _5-;; - r'.E’:.\;' | E.C. IlankoBa

Ono6peHo HAYIHO-METOJMUECKHM COBETOM CIIEIUATBLHOCTH (HAPaBICHHS TIOATOTOBKH)
(dakynpreTa Ha4aIbHBIX KJIACCOB
[Tpotokon Ne 6 o1 23.05.2019 .

[Tpeacenarens HMCC(H) /f;/(/ ; ,,//ﬂ:% Y ///,///"/j”
&



PaGouast mporpamma gucruminasl «MaTtemaTtuka» coctaBierna H.b. Tumodeeroii,
CTapIlUM IpernojiaBaresieM Kadeapbl TEOPUU U METOJIMKU HAYaJIbHOTO
oOpa3zoBaHuUs

Pabouast mporpamMma oOCykJleHa Ha 3acelaHuH KadeIpsl TEOPUHM U METOIUKHU
HaYyaJIbHOTO 00pa30BaHUsl.

[Tporokon Ne 4 ot «12» mas 2021 r.

7

W.o0. 3aBenyromiero kadenpoit M.B. bacanaeBa

PaGouas mporpaMma IUCHMIUIMHBI OOCYKJIEHa Ha 3acelaHuu Kadeapsl
MeJJarOTUKU 1 TICUXOJIOTUY HayaJbHOT'O 00pa30BaHMUS.

IIpoToxon Ne 4 ot «12» mas 2021 r.

3aBenyromuii kadeapoit H. A. Mocuna
OnoOpeHo HayYHO-METOAMYECKIM COBETOM HarpaBiieHUs moAroToBku 44.03.02
[Icuxomnoro-negarornyeckoe o0Opa3oBaHUE HAIIPABICHHOCTh (MMPODUIIb)

oOpa3oBaTeabHOM MporpaMMbl — [ICHXO0JIOTHS | ITeIaroruka HauaabHOTO
oOpa3zoBaHUs.

ITporokois Ne 5 ot «21» mast 2021 r.

[Ipencenarens N.B. Jlyna



1. IOACHUTEJIBHAS 3AIIMCKA

1.1. MecTo TMCHMIJIMHBI B CTPYKTYpPe 00pa3oBaTeibHOIi MPOrpaMMbl
[IporpamMma mucturuinael «MaTtemaruka» pa3padoTaHa B COOTBETCTBHH CO CIEIYIOIIMMHU
JIOKYMEHTaMHU:

- (¢enepanbHbIM TOCYIAapCTBEHHBIM O00pa30BaTEebHBIM  CTAHJIAPTOM  BBICILIETO
oOpa3zoBanwst 1o HanpasieHuto noarotosku 44.03.02 [lcuxonmoro-nenarornaeckoe oOpa3oBaHue,
YTBEPKACHHBIM MpHKa3zoM MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoii denepanuu ot 14
nexabps 2015 r. N 1457;

- ®enepanbHbIM 3aKk0HOM «O0 06pazoBanuu B PO» ot 29.12.2012 Ne273-D3;

- npodeccuonanbHbM ctangaproMm «llemaror (mpodeccnoHalbHAS AESATEILHOCTH B
chepe ITOMKOIBLHOTO, HA4aIbHOTO 00IIIEero, OCHOBHOTO OOIIET0, CpEeIHEro 00I1Iero oopasoBaHusl)
(BocmUTaTEllb, YYWUTENb)», YTBEPKICHHBIM IMPUKAa30M MUHHCTEPCTBA TpPyAa M COIUATBHOU
3amuThl PO ot 18 okTsa0ps 2013 1. Ne544H;

-  HOPMATHUBHO-TIPABOBBIMH JIOKYMEHTaMH, PEIIIAMEHTHUPYIOIIUMHU 00pa30BaTEIIbHBIN
npomecc B KI'TIY um. B.II1. Acradbena.

I[I/ICIII/IHJII/IHa «MaremaTtnkay BXOOUT B COCTaB 00s13aTeIbHBIX JAUCHUIUIMH MOIOYJIA
«Teopernveckre OCHOBBI NIPEIOJABAHMUS JUCIUILUIMH B HAYAIBbHOM IIKOJIC)» BapUaTHBHON YacTH
oOpa3oBarenbHOM MporpaMMmbl 10  HampaBieHuto mnoaroroBku  44.03.02  Ilcuxomoro-
nejarornyeckoe  00pa3oBaHue, HaNpaBlIeHHOCTh (Mpoduiab) 00pa30BaTEIbHON MPOTrPaMMBI
Ilcuxonorus u rneagarornka Ha4ajJibHOI' O O6pa3OBaHI/I$I.

1.2. O6masi Tpy10eMKOCTh AUCHUILINHBI

OO0mmast TpyI0eMKOCTh JUCIHILIUHBI cocTapisieT 13 3adeTHbIX enuHuI, 468 wacos, u3
Hux: 194 4. Ha aygutopHyio paboTy; 166 4. Ha caMOCTOATENbHYIO pPabOTy OOydYarolIUXCA.
JlucuMiinHa, COrlacHO ydeOHOMY IulaHy, peanusyercs ¢ 1 mo 6 cemectp (ounas ¢dopma
00yueHHS).

1.3. Ilesb ¥ 3a7a4M U CHUTLTHHBI

Ilesb ocBOeHUs] AMCHUILUIMHBI — (OPMUPOBAHHE OCHOB MaTeMaTHMYECKONH KOMIETEHIUH,
KOTOpasi SIBJISIETCS COCTaBIIsAoNIEeH sl popMUpOBaHUs OOLIEKYIBTYPHBIX U MPOPECCHOHATBHBIX
KOMIIETCHIIUH.

3agaun IMCHUTIINHBI:

- (dhopMupoBaHUE CUCTEMAaTU3UPOBAHHBIX MTPEIMETHBIX 3HAHUH B 00nmacTu «MaremaTkay;
- (dhopMHpOBaHHE TOTOBHOCTH OCYIIECTBISATH TPO(PECCHOHANBHYIO JESITEIbHOCTh B
npeaMeTHOM obmactu «MaremaTukay.

1.4. OcHoBHbBIE pa3iejbl COlePKAHUS

Pazznen 1. DnemMeHTHI anreOphl, TEOPHU MHOXKECTB M komOuHaropuku (1 cemectp).

Pa3znen 2. OcHOBBI MaTeMaTHUYECKOM JOTUKH (2 cemecTp).

Paznen 3. Dnementsl Teopun yncen (3 cemectp).

Pa3nen 4. UncnoBbie CHCTEMBI: MHOXKECTBO HATYpalibHBIX uncen (4 cemectp).

Paznen 5. Pacmmpenne MHOKeCTBa HaTypajbHBIX yrcen (5 cemecTp).

Pazgen 6. TI'eomerpuueckue GUrypbl W BenuuumHbl (5 CeMecTp-JACKIUH, 6 CeMecTp —
NPaKTHYECKHE ¥ UTOTOBBI KOHTPOJIb).

1.5. Ilnanupyemblie pe3yJibTaThl 00y4eHU st

B pesynbrare u3ydeHuss AUCHUILUIMHBI «MareMaruka» y o0ydarouierocs AOJKHBI OBITH



c(hOopMHUPOBaHbI OCHOBBI CIEAYIOUINX KOMIIETEHIHI:

[TK-7. CiocoOHOCTh OpPraHM30BBIBATh HA YPOKaX COBMECTHYIO U CAMOCTOSTEIBHYIO YUeOHYIO
JEeSITeNIbHOCTD, ACSITENbHOCTh IIKOJIBHUKOB MJIQILINX KJIacCOB, HANpPaBICHHYIO Ha JOCTHUKCHHE
HeNel 1 3a71a4 peaan3yeMoil 00pa3oBaTebHOM MPOTrPaMMEL.

[1K-8. CriocoOHOCTh MPOBOAUTH JUATHOCTHKY YPOBHSI OCBOCHHS JIETHMU COIEPIKAHUS yUEOHBIX
pOTrpaMM C MTOMOIIBIO CTAHIAPTHBIX MPEAMETHBIX 3a/IaHHii, BHOCS (COBMECTHO C METOINCTaAMH)
HEOOXOAMMbIEC U3MEHEHUS B IOCTPOCHUE 00pa30BaTEIbHOM JEATEIIbHOCTH.

[TnaaupyemMble pe3yabTaThl 00yUeHUs

3agaun OCBOEHUSA

[TnarupyemMsble pe3yapTaThl 00yUSHUS 110

Kon pesynpraroB

JUCLUILINHEI JTUCIUTIINHE (JIECKPUIITOPHI) o0y4JeHust
(KoMOTeTEeHIHS )
dopmupoBaHue 3HaTh: BCE OCHOBHBIC MTOHATHS, TpaBUIIa U [1K-7. CrocoOHOCTh
CHUCTEMAaTU3UPOBAHHBIX | AITOPUTMBI B paMKax JUCIHUIUIMHBL, CyTh OpraHU30BHIBAThH Ha
MPEIMETHBIX 3HAHUM B | OCHOBHBIX METOJIOB ¥ CIIOCOOOB PEIICHHS YpOKax COBMECTHYIO U
oOmactu THUIIOBBIX MaTeMaTHYECKUX 3a0ay. CaMOCTOSITEIIbHYIO
«MaremaTtuka, y4eOHYIO JESITEeIbHOCTD,
YMeTh: MPUMEHSITh TEOPETUUCCKHUE 3HAHUS Ha
HEOOXOMUMBIX IS o o EATEIIHLHOCTD
MPaKTUKEe U 0OOCHOBBIBATH BHIOOP JCHCTBUI B
OCYIIECTBIICHUS [IKOJILHUKOB ~ MIIAQIINX
. XOJI€ PEIICHUS] MaTeMaTUYeCKUX 3a/1au.
npodeccuoHaNbHOM KJIACCOB, HAIPaBIECHHYIO
Branmers: nmpueMaMu 1 METOIaMH PEIICHUS s
EITENLHOCTH Ha JOCTVO)KEHHUE I[Nl U
THUIIOBBIX MaTeMaTHYECKUX 3a0a4. N
3a1a4 peanuzyemoit
oOpa3oBaTebHOM
MIPOTrpaMMBlI.
®dopMupoBaHue 3HAaTh: TEOPETHUECKYI0 OCHOBY 0a30BbIX [1K-8. CriocoOHOCTD
TOTOBHOCTH TOHSATUHN NIKOJBHOTO Kypca MaTeMaTHKH. MPOBOJUTH JUATHOCTUKY
OCYILIECTBIIATH YMeTh: TeopeTHuecKkr 000CHOBBIBATH YPOBHS OCBOEHUS
npodecCuoHaTbHYIO OCHOBHBI€ MOHATHS IKOJIBHOTO Kypca JIETbMU coZiep KaHus

JESITENIbHOCTh B
MpEeMETHOM 00J1acTH
«Maremaruka»

MAaTCMATUKH.

BJ'IaI[eTBZ OIIBITOM ITPUMCHCHU A
MaTeMaTHYeCKUX 3HAHUM [T pEeIIeHUs
npodecCuoHaIbHBIX 3a/1a4.

YY4EOHBIX TPOTPaMM ¢
MOMOIIBI0 CTaHAAPTHBIX
NPEIMETHBIX  3aJlaHH,
BHOCS  (COBMECTHO €
METOJIMCTaMM)
HE0OX0IMMBbIe
WU3MEHCHUS B
MOCTPOCHHUE
o0Opa3oBaTeIbHON

TSI TeTbHOCTH.

1.6. KoHTpO/Ib pe3yJbTaTOB OCBOCHHS THCHUILINHBI
B X04€ M3YUCHHUA JUCHUINIMHBI HMCIOJB3YIOTCA CIACAYIOIMHUE METOABI KOHTPOJIA
yCIIEBaEMOCTH O0YYAIOLUXCS: YCTHBIN ONPOC; COCTABICHHE OMOPHBIX KOHCIEKTOB; BHITIOJIHEHHUE
JIOMAITHUX pabOT M TECTOBBIX 3aJIaHU, KOHTPOJIbHBIE paboThl. DopMa UTOTOBOTO KOHTPOJS —

3a4€T, OK3aMCH.

OHCHO‘IHBIC Cp€acTtBa peE3yjabTarOB OCBOCHHA AOWCHHUILIMHBI, KPHUTCPHUHU OLCHKH
BBIIIOJIHEHUS 3aIaHUM IpEaACTaBJICHBI B Pa3aCiIC «®DOHBI OLICHOYHBIX CpCACTB».

1.7. IlepeuyeHb o00Opa3oBaTeIbHBIX TEXHOJIOTHIl, MCHOJb3yeMbIX NPH OCBOECHHMHU




AU CHUILIHHBI

B mpomecce oOydeHuss HCIONB3YIOTCS pa3HOOOpa3Hble OpraHU3alMOHHBIE (HOPMBI H
METOJIbl, TAaKHE KakK: JIEKLIMOHHbIE M IPAKTUYECKHE 3aHATHs, CaMOCTOATENbHas paboTa;
MOAYJIBHO-PEUTHHIOBAsI TEXHOJOTHA OOy4YeHHs; SIEKTPOHHOE OOydeHHe; HHIUBUAyalbHas,

dbpouTanbHas, rpynmnoBas (OpMbl OpraHU3alUy Y4YeOHOH NeATeIbHOCTH OOYy4YaroUuXcs, HX
COYETaHME U Jp.



2. Opranu3anMoOHHO-MeTOAuYeCKHe J0KYMEHThI
2.1. TexHosIOTHYeCKasi KAPTA 00y4YeHUsl TUCHHUILJIMHE
«MATEMATHUKA»
Hampasnenue moarorosku 44.03.02 Tlcuxonoro-mnenarornyeckoe o0pa3oBaHUe, HANpaBiIeHHOCTH (MPpo¢uiib) 00pa30BaTelIbHONW MPOrPaMMEI
[Tcuxonorus ¥ NeJaroruka HayalibHOro o0paszoBanus (ounasi popma o00ydeHws)

AyZIUTOpPHBIX 4acoOB

HanmeHnoBaHue MOyieid, pa3aesioB U TeM Beero BCETO | JeKImii 6 Breayn. | bopmst KOHTpOIS
’ 4ACOB 107171 nabop. | MPakTUY. | yacom
paboThl | 3aHATHIA
Paznen 1. DieMeHTHI ajreGpbl, TEOPUM MHOKECTB U 108 36 18 0 18 36 Dx3ameH (36 u)
KOMOMHATOPUKH
Tema 1.1. [TonsiTue MHOXkecTBa. Oniepanuu Haj 24 12 6 0 6 12 TecTtupoBanue
MHO)KecTBaMH. PopMyJsia BKIIOYCHHUS M UCKITIOUCHHSL.
Tema 1 2. DnemeHTHI anredpsbl: anredOpanyueckas onepanus, 26 14 8 0 6 12 TecTupoBanue
TOXJIECTBA, YPAaBHCHHS U HEPABEHCTBA.
Tema 1 3. OcHOBHBIE KOMOMHATOPHBIE KOH(UTYPAIIHH. 22 10 4 0 6 12 TecTupoBanue
Merto/ibl penieHnss KOMOMHATOPHBIX 33/1a4.
Paszgen I1. OcHOBBI MAaTeMATHYECKOMH JJOTHKH 36 34 16 0 18 2
Tema 2.1. AnreOpa BbICKa3bIBaHUM. 12 12 6 0 6 0 TectupoBanue
Tema 2.2. Dn1eMeHTBI JIOTUKU IPEIUKATOB. 13 12 6 0 6 1 TectupoBanue
Tema 2.3. AKCHOMAaTH4eCKOE IOCTPOEHUE TEOPHH, 11 10 4 0 6 1 TectupoBanue
JIOTHYECKasi CTPYKTypa TEOPEM U CTIIOCOOBI UX
JIOKa3aTelIbCTBaA.
Pa3nen |11. YncsoBbie cucTeMbI: MHOKECTBO 72 36 18 0 18 36
HATYPAJIbHBIX YHCEJI
Tema 3.1. AKCHOMaTHYECKUH MOIXO]] K ONPEACTICHHIO 22 10 6 0 6 12 TectupoBanue
HATYpaJbHOTO YKCIIa U ISHCTBUYN HAJl HUMHU.
Tema 3.2. TeopeTHKO-MHOXECTBEHHBIN TTOAXO K 24 12 6 0 6 12 TecTupoBanue
OTIpeJICNIEHUIO HaTYPaJIbHOTO YKCIIa U JISHCTBUN HaJl HUMH.
Tema 3.3. HarypanbHOe 4nCIIO KaK Mepa BeTHYUHBI. 24 12 6 0 6 12 TectupoBanue
Br16op aelicTBuil 1 ©X 000CHOBaHUE NP PEIICHUH
TEKCTOBBIX 3aJ1a4 IIKOJIBHOTO Kypca MaTeMaTHKH.
Pa3nen V. DiieMeHTHI TEOpUM YHCE 108 36 18 0 18 36 Ik3ameH 36 4
Tema 4.1.Yt0 Takoe yncno? 3anuch MeIbIX 24 12 6 0 6 12 TecTupoBaHue




HCOTPULATCIBbHBIX YHUCCIIL. CucTeMbl CUHCIICHUS.

Tema 4.2. JIemuMOCTb 1EIbIX HEOTPUIIATEIBHBIX YHCEL. 24 12 6 0 6 12 TecTupoBanue
CBoiicTBa M IPU3HAKH JICIIMMOCTH IIEJIBIX YUCEIL.
Tema 4.3. HOJI u HOK. IIpocTsie u cocTaBHbIE YHCA. 24 12 6 0 6 12 TectupoBanue
Pa3gen V. Paciunpenne MHOeCTBA HAaTYpaJIbHBIX o4 34 16 0 18 20 Jk3ameH 36 u
qyuceJs
Tema 5.1. O pacmmpeHrr MHOXECTBA HAaTypaIbHBIX 17 11 5} 0 6 6 TectupoBanue
yucedn. [lonsarue npodu. JleicTBrs ¢ 0OBIKHOBEHHBIMH
npoOsimu. 3a/1aud Ha YacTH.
Tema 5.2. [Tonsatue necatuanoi apoou. JlericTBus ¢ 15 9 5 0 4 6 TecTupoBanue
JIECSITUIHBIMU JIPOOSIMHU.
Tema 5.3. [IponieHTHI 1 TPOTTOPIIAHU. 33]]a9U HA TPOLICHTHI 13 9 5 0 4 4 TecTupoBanue
U TPOTIOPITUH.
Tema 5.4. TTonsiTue 6€CKOHEYHOM NECATHUHON 9 ) 1 0 4 4 TectupoBanue
NEPUOMYECKON IPOOH.
Paznen VI. I'eomerpuueckue purypsl U BeJIHYHHBI 90 18 0 0 18 36 Jk3amMeH 36 4
Tema 6.1. Mctopusi BOBHUKHOBEHHS M pa3BUTHS 16 4 0 0 4 12 TecTupoBanue
reoMeTpun. AKCHOMBI €BKJINI0BOM reomeTpuu. I eomerpust
JlobGaueBckoro.
Tema 6.2. OcHOBHBIC TeOMEeTpHUYECKHE (PUTYPHI HA 14 6 0 0 6 8 TectupoBanue
TJIOCKOCTH, UX CBOMCTBA M MPU3HAKH.
Tema 6.3. ['eomeTpuueckne BETUYNHBI: ITTHHA OTPE3Ka, 12 4 0 0 4 8 TectupoBanue
BeJIMYMHA YTJa, IIOMAAb PUTYPBHL.
Tema 6.4. 3aaun Ha MOCTPOCHHUE TEOMETPUIECKUX DUTYD 12 4 0 0 4 8 TectupoBanue
LUPKYJIEM U JTUHEHKOM.

Bcero | 468 194 86 0 108 166 108

®dopma UTOTOBOTO KOHTPOJIS 110 yueOHOMY Tiany | 1084, Ix3amen — 1,4,5,6 cemecTphl;
Hroro | 468u. (13 3.e.)




2.2. Conep:kaHue OCHOBHBIX Pa3/1eJIOB M TeM JUCHUTIIHHbI
Ba3zoBbiii paznea Ne 1. DjieMeHThI aJredpbl, TEOPUM MHOKECTB U KOMOMHATOPUKH

Tema 1.1. [lonsiTue MHOKecTBA. Onepanuu HaJX MHOKecTBaMu. @opMyJia BKIKOYEHHUS U
HCKJIIOYEHHS

Ceenenust o nensx wusyyeHus gucuuiuinHel. Ilpeamer nucummimbbel. OnpeneneHue
MOHATHI: MHOYKECTBO, JIEMEHT MHOKECTBA, ITOAMHOXKECTBO. PaBeHCTBO MHOXkeCTB. KoHEeuHbIE 1
OeckoHeuHble MHOkecTBa. CriocoObl 3amaHus MHOXKecTB. Kpyru Diinepa kak maremaruyeckas
mMozenb. Omnepanyuu HaJl MHOXECTBaMHU: OOBEIMHEHHE, MEPEeceueHUe, PasHOCTb, JOMOJIHEHHE,
JeKapToBO mpousBeAeHUe. PopMysa BKIOYEHUS — HUCKIoYeHus. OnpeneneHue MNOHITHS
«OTHOIIEHUS Ha MHOXKecTBe». CBOWCTBA U BU/IbI OTHOLIIEHUH. Perenue 3a1au.

Tema 1.2. J1eMeHTHI aJre0phl: ajredpanyeckas onepanusi, TOKIAeCTBa, yPABHEHUS H
HepaBeHCTBa

CBeneHust U3 UCTOPUU BOSHUKHOBEHHS U MpeaMeTe anreOpbl. Anredpanyeckas oneparus:
olnpezesieHue, CBOMCTBAa U BUJbl. Anredpanyeckue BblpaxeHUs. TOXKIeCTBO U TOXKIECTBEHHbIE
npeoOpazoBanus. Jloka3zaTenbCTBO TOXKAECTB. UKCIOBBIE paBeHCTBa U HepaBeHCTBa. CBoiicTBa
YUCJIOBBIX HEPAaBEHCTB. YpPAaBHEHHE C ONHOM IepeMeHHOM. KopeHb ypaBHeHMA. UTO 3HAYUT
pemnTh ypaBHeHHe? HepaBeHCTBO ¢ OIHOM NepeMeHHOH. UTO 3HAYUT pElIUTh HEPaBEHCTBO?
JlokazaTenbCTBO anreOpanyeckux HepaBeHCTB. [loHATHE paBHOCHUIBHOCTH YypaBHEHHHA W
HepaBeHCTB. OCHOBHBIE PaBHOCHIIBHBIE MIPe0Opa3oBaHUsl ypaBHEHH M HepaBeHCTB. O merone
MaTeMaTH4ecKoro MojaenupoBanusi. [Ipumepsl ypaBHEHUI U HEPABEHCTB KAaK MaTeMaTHMYeCKHX
MOJIeNIEN pa3IMYHbIX peaJIbHbIX CUTyaluil. Pemenue 3aqau.

Tema 1.3. OcHoBHbIE KOMOMHATOPHBIE KOHGUTypauuu. MeToabl pemieHust
KOMOMHATOPHBIX 3a1a4

OKCKypC B HCTOPUIO BO3HUKHOBEHHS H  Ppa3BUTUS KOMOMHATOpuwkH. llpenmer
koMOuHaropuku. OmnpeneneHre KoMOMHATOPHOU 3a1aun. CrocoObl HATTISIIHOTO MPEeACTaBICHUS
penieHuss KOMOMHATOPHBIX 3a7]ad METOZO0M Tiepedopa: ¢ MOMOIIBI0 Ta0JHII, C MTOMOIIBIO rpadoB.
OcHoBHBIE TpaBWIa KOMOMHATOPWUKH: TPAaBHIO CYMMBI M TpousBeneHus. KomOunatopHbie
KOH(Urypauuu u GopMyIibl AJis MOACYETa YHucia pa3MeIlleHni, COYeTaHUM U IepecTaHOBOK (0e3
MOBTOPEHUH U C IOBTOPEHUSIMH ). Pelienne KoMOMHATOPHBIX 3a/ay.

Ba3zoBblii pa3nea Ne 2. OcHOBBI MAaTEMAaTHY€eCKO JIOTHKHU
Tema 2.1. Anredpa BbICKa3bIBaHUI
[Ipeamer maremaruueckod Jjoruku. CBeneHUsS W3 UCTOPUU CTAHOBIEHUS W Pa3BUTHUS
MaTeMaTH4eCKol JIOTUKU. BpickaspiBanus. Onepanuu HajJ BbICKa3blBaHUSAMU. [Ipumepsl
BbICKa3bIBaHUM. PellleHne 3a1ady Ha HAXOXKJICHUE WCTHUHHOCTHBIX 3HAYEHWM BBICKA3bIBAHMIA.
[Tonsitre popmynel anreOpsl BhIcKa3zbiBaHui. PaBHOCHITBEHBIE (POPMYITBI anTeOphl BEICKA3bIBAHHIA.
CBoiicTBa OTHOIIEHUSI «PaBHOCWIHHOCTHY». OCHOBHBIE PaBHOCHJIBHOCTH. PemieHue 3amad Ha
YCTaHOBJICHHE PABHOCUIBHOCTH MEXIy (opMyidamu anreOpbl BbICKa3zbiBaHHWl. Jlornueckoe
ciencteue GopMys: OmpeneieHue, TPHUMEpPbI, CBOWCTBa. I[IpaBmia JIOTMYECKOTO BBIBOJA.
[Tpumepsl Ha TPUMEHEHHE MPAaBHJ BBIBOAA M JIPYTHX CIOCOOOB YCTAHOBIEHHUS JIOTMYECKOTO
BBIBOZA. METOT OT MPOTUBHOTO. AHAJIN3 PACCYKICHUH.
Tema 2.2. J1eMeHTBI JIOTUKH MPeINKATOB
Onpenenenne npeaukara. [Ipumepsl. Onepanun Hag npeaukaramu. KBantopsl. @opMyiibl
JIOTUKUA TPEIUKaToB. 3amerieHue B ¢opmyne, mpuMepbl. PaBHOCWIBHBIE (DOPMYIBI JOTHUKU
MPEUKATOB, CBOMCTBA, OCHOBHBIE PABHOCUJIBHOCTH. 3alMCh MAareMaTH4YeCKUX MPEIJIOKEHHUI B
BUJIe GOPMYIT JTOTUKU TIPEIUKATOB. JIorndeckoe CIeCTBUE U aHATIN3 PACCYKIACHHIA.
Tema 2.3. AkcHOMATHYECKOE MOCTPOEHUE TEOPUH, JIOTHYeCKAsI CTPYKTYPAa TeopeM U
CIOCOOBI HX I0KA3aTeIbCTBA
Maremarndeckue npeIIoKEHUS: ONPEACIICHUE MOHITUI, akcuoma, Teopema. Jlornueckas
CTpyKTypa TeopeMm. Heobxomumoe 1 J0cTaTOYHOE ycloBHE. MeETOABI J0Ka3aTelbCTBA TEOPEM:
AQHANUTUYECKUN, CHUHTETUYECKUH, MeToA OT MNpoTUBHOro. OO MCUUCICHUU MpPEIUKaToB U



(dbopMabHbBIX AKCHOMaTHUYECKHUX TEOPUSIX. HenpoTtuBopeunBocTh ¢dbopmanbHOI
AKCHUOMaTH4€CKOW T€OPHH, MOITHOTA.

Ba3zoBbiii paznea Ne 3. UncjioBble CHCTEMbI: MHOKECTBO HATYPAJIbHBIX YHCeJ
Tema 3.1. AkcHOMaTHYeCKHUI MOIXO0/ K ONpeaeIeHUI0 HATYPAJIbHOI0 YMcJIa U IelicTBU
HA/l HUMH
CBeneHuss O TOHATUU «4MCIOBas cucremMa». VCTopus BO3HUKHOBEHMS IOHSATHS
HATYpaJIbHOTO YUCJIa. AKCHOMAaTHYECKOEe ITIOCTPOCHUE TEOPUH HATypaJIbHBIX uncesl. OTHOLIEeHuE
«HETOCPEACTBEHHO cienoBaTh». Axcuomsl J[xk. Ilnano. OmnpeneneHue HaTypajJbHOIO YHUCIHIA.
CrnoxxeHne HaTypaJbHBIX YHCEJI M €ro CBOWCTBA. YMHOXCHHME HATYpPaJbHBIX YHCEI U €ro
CBOMCTBA. VYNOPSIOYEHHOCTh MHOXKECTBA HATypaJbHBIX 4YHCEN. BplunTaHue U JeleHue
HaTypaJIbHBIX YHcel. MeTon MareMaTnyecKkod HHAYKIMY. Penienue 3anaq.
Tema 3.2. TeopeTHKO-MHOKeCTBEHHBI MOAX0/ K ONpe/ie/IeHHI0 HATYPAJIbLHOI0 YHCJIA
JelcTBUH HAJd HUMH

TeopeTuko-MHOKECTBEHHBIM CMBICH HATypaJlbHOTO 4YKCJA, HYJAS U  OTHOILEHUs
«MeHbIIe». MHOXKECTBO LEJbIX HEOTPULATEIbHBIX 4YHCEI M CBOMCTBAa apu(METHYECKUX
ormepanuili Ha MHOXECTBE ILEJbIX HEOTpULATENbHBIX uyHcel. HarypampHoe uwMciao Kak
KOJIMYECTBEHHAsl XapaKTepUCTHKa MHOXkecTBa. CueT. TeopeTMKO - MHOMKECTBEHHBIH CMBICI
apudMeTHYECKUX Oneparuil 1 ©X CBOMCTB.

Tema 3.3. HatypajibHoe 4K c/I0 Kak Mepa BeJHunHbl. BbIOop neiicTBuUil 1 1X 060cCHOBaHMe
NPH pellieHNH TEKCTOBBIX 32124 IIKO0JBHOI0 Kypca MaTeMaTHKHU

HarypanpHoe uMcno kak Mepa BenMuuHBL. [loHATHME CKaIspHON BENMYMHBI U €€
U3MepeHue (YMCIEHHOE 3HaYeHNEe BeINUrHbl). Equnuibl BenuuuH. OITHOPOIHBIE U Pa3HOPOJHBIE
BEIMYMHBL. Benuuunuel, n3ydaemble B HadanbHOW Iwikoie. Ilomstue «3amada». Buasl 3anpau.
CrpykTypa TeKCTOBOU 3amauu. BeiOop neiicTBUi M UX 0OOCHOBAHME NPHU PEIICHUH TEKCTOBBIX
3ajad.

Ba3zoBblii pazgen Ne 4. Ji1eMeHThI TeOPHH YK Ces
Tema 4.1. Yto Takoe ync10? 3anuch HebIX HEOTPULATEIbHBIX Ynce. CHucTeMbl
CYHCJICHHS.

CBeneHuss M3 UCTOPUM BO3HMKHOBEHHMS W Pa3BUTHs NOHATUA «4ucio». CBeneHus o
MPOUCXOKACHUU E€CATUYHOW CUCTEMbI CUUCIICHUS U IpYyrux cucteM cuucieHus. [lozunnoHHbie
U HEMO3UIIMOHHBIE CHUCTEMBI CUMCIIEHUS. ApUpMeTHdYecKre NeHCTBUSA B pa3iIMYHBIX CHCTEMax
cuncienus. IlepeBox ymcen U3 OJHOW CHUCTEMBI B JIpYryro. AJTOPUTMBI apUPMETHUECKUX
JENCTBUI HAJl YMCIIaMH B IECATUYHON CUCTEME CUMCIEHUs. Pemenue 3anad.

Tema 4.2. e TMMOCTD 1eJIbIX HEOTPHLATENBHBIX Yncesl. CBOMCTBA U MPU3HAKH AeJTUMOCTH
LeJIBIX YHCeJI.

OO0 OTHOIIEHUU JEIMMOCTH Ha MHOXKECTBE LIEbIX HEOTpHUIaTeabHbIX unces. CBolicTBa U

IIPU3HAKU ASIMMOCTH LIEeIbIX uncen. [lenenne ¢ ocratkoM. Pemenue 3anay.
Tema 4.3. HOJl u HOK. IIpocTbie u cocTaBHBbIE YHCJIA.

HO/l n HOK. Anroputm EBkinaa. BzaumHo npoctelie uncina u ux cBoiictsa. IIpocTeie u
coctaBHble yncia. OCHOBHOE CBOMCTBO MPOCTHIX YHCENl. BECKOHEYHOCTh MHOXECTBAa MPOCTHIX
yucen (teopema EBximma). Kpurepuii mpoctorel umcna. Pemero Dparocdena. OcHoBHas
TeopeMa apu(METUKH U CIeCTBUS U3 Hee. Pemenue 3anau.

Ba3zoBblii pazges Ne 5. Paciinpenne MHOKeCTBA HATYPAJIbHBIX YHCEJ
Tema 5.1. O paclimpeHu MHOKeCTBa HATYPaJIbHbIX uncel. [lousaTre qpodou. 3axauu Ha
YacTH.

CBeneHust 0 paclIMpEeHUH MHOXKECTBA HATypaibHBIX 4Hcell. [[oHATHE MON0KHUTETHLHOTO
pallMOHANBHOTO YHWClIa W OOBIKHOBEHHOH JpoOu. Buabsl OOBIKHOBEHHBIX Jpolell U HX
reomeTpuyeckas uHrepnperanus. OCHOBHOE CBOWMCTBO apoOu PaBeHCTBO M cpaBHEHUE Apo0eit.
3amaun Ha vactu. JleWcTBus ¢ npobsmu. CmemranHele uyucna. Onepanuu Haja CMEUIaHHBIMU
yucnamu. [Ipumepsl.

Tema 5.2. IlonsiTie gecATUYHOI ApoOu. [delicTBHUA ¢ 1eCATHYHBIMH APOOAMHU



[TonsTe KoHe4YHOW necaTHYHON apoOu. CBOWMCTBA KOHEYHBIX JECATUYHBIX JPOOEH.
CpaBHeHue gecaTuyHbix apoOei. OxpymieHue uywcen. JlecaTuuHbie  NPUOIMKEHUS
OOBIKHOBEHHBIX JIpo0eil. ApudMeTHueckue onepanuy Hajl KOHEUHBIMH JIECATUYHBIMU APOOSIMU
U ux cBoiicTBa. llpencraBnenue OOBIKHOBEHHOH JApoOM B BUAE KOHEYHOH JIECATUYHOI.
[Ipumepsbl.

Tema 5.3. [IpoueHTHI U NPONOPI UK. 3212491 HA MPOUEHTHI U MPONOPIUH

[TonsTre nponeHTa. 3a1a4u Ha HaX0XKIEHUE MPOLEHTa OT YKCIIa. 3a7a4yi Ha HAXOXKICHUE
YKCJIa [0 €r0 MPOoLeHTaM. 3aa4i Ha HaXOXK/JIEHUE MPOLIEHTHOTO OTHOMIeHU. [ToHsTHE O TpsIMOii
U O0OpaTHOM MPOIOPLHUOHAIBHON 3aBUCUMOCTH Mexay BennyuHamu. [loHsTHE mnpomopiuu.
OcHOBHOE CBOMCTBO MPOIOPIMH. 3a7a41 Ha TPONOPIIMOHAIbHOE JesieHue. Pemenne 3aay.

Tema 5.4. IloHsiTHe 6€CKOHEYHOI IeCATHYHOI NEPUOTNYECKOI TPooH.

[TonsiTne OECKOHEUHOW JEeCATUYHOW mepuoiaudeckoil apodbu. IIpeobOpa3oBanme
OOBIKHOBEHHOM JIpoOM B OECKOHEUHYIO JIECATHYHYIO TEPUOAMYECKYI0 ApoO0b W 00paTHO.
[lonsaTne wWppauMOHANBHOTO 4Yuchaa. JIEMCTBUTENBHBIE 4YHCIA M HUX T€OMETpUYECKas
uHTepnperanus. CBONMCTBa MHOXKECTBA I€UCTBUTENBHBIX yKceln. [Ipumepsl.

Ba3zosblii pazgena Ne 6. [eomerpuyeckue purypbl 1 BeJIH4YMHbBI

Tema 6.1. Bo3HMKHOBeHHe ¥ Pa3BUTHSI T€OMETPHH.
CBG[[GHI/HI N3 HCTOPHHU BO3HUKHOBCHHUA W Pa3BUTHA TI'COMCTPUMU. 0] reoMeTpuu
JIo6a4eBCKOTro M aKCHOMATUKE CBKJIMIOBOI T€OMETPHH.

Tema 6.2. OcHOBHBIE reoMeTpHUYecKre (PUTYPHI HA MVIOCKOCTH, MX CBOICTBA M MPHU3HAKH.
ITocTpoenue reoMeTpuYecKUX (PUIyp Ha IIOCKOCTH.

O nmnonstue «reomerpuyeckas ¢urypa». Touka, mpsimMasi, IJIOCKOCTh. B3ammHoe
pacnoyioKeHHE MNpsAMBIX Ha IUIOCKOCTH. [lapannenbHble W TNEPHEHAUKYJISAPHBIE OPSIMbIE UX
CBOICTBa M Mpu3HaKu. Yroi. Bunsl ymios. buccekrpuca yra. CBeneHus o MpornopruoHaIbHOM
JeneHnu oTpeska (Teopema daneca).

[ToHsiTHE BBIMYKIOTO MHOTOYTOJIBHUKA. BHABI MHOTOYTOJBHUKOB: TPEYTOJbHUK,
napasuieiorpaMmm, poMO, MPsSIMOYTOJILHUK, KBaJIpart, Tpamneus.

OxkpyxHOCTh 1 Kpyr. OnpenieneHue, a1yra OKpy>KHOCTH, BIIUCAHHBIE U IIEHTPATIbHbIE
YIVIBI, CEKYLIME U KacaTeJIbHbIE K OKPYKHOCTH, UX CBOWCTBA.

Tema 6.3. leomeTpuYecKue BeJIMYHHBI: JJHHA 0TPe3Ka, BeJINYHHA yIa, IJI0AAb QUIyphI

JlinHa otpe3ka U ee u3MepeHue. BenmnunHa ymia u ee usmepenue. [lonsatue nnomanu
¢burypsl u ee uszMepenue. Ilnomans MHOroyroibHMKa M ee u3MepeHue. PaBHoBenukue u
paBHOCOCTaBJIeHHbIE (pUTYpbI. [[JIMHA OKPY)KHOCTH U IUIOLIA/b KPyTa.

Tema 6.4. 3agaun Ha MOCTPOEeHHE reOMeTPUYECKUX (PUTYP IHMPKYJIEM H JIHHEHKOIi.
ITocTpoeHne TUHENKOU, HUPKYJIEM, IUPKYJIEM U JTMHEHKOM, dTallbl PEIICHKS 3a1a4 Ha
IIOCTPOCHHE. DJIEMEHTAPHBIC 33Ja4X HA IIOCTPOCHUE.

2.3. MeToanueckue peKOMEeHIAIUH M0 OCBOCHU THCIUTITHHBI
Pexomennanuu st o0y4yaromerocs mo padore Ha JEeKIUAX

CJI0BO «JIEKIUS» TPOUCXOIUT OT JaTHHCKOro «lection» - urenue. B moHsATHE Nekiuu
BKJIQJIbIBACTCSl JIBA CMBICTA: JIEKIMs KaK BUJ yYEOHBIX 3aHSTHU, B XOI€ KOTOPHIX B YCTHOMU
dbopMe mpemogaBareieM U3JIaraeTCs MPEIMEeT, M JICKIUsA Kak Croco0 mojadyud y4eOHOro
Marepuaia MyTeM JIOTHYECKH CTPOMHOrO, CHCTEMaTHYeCKH IOCIEI0BATEIHbHOTO U SICHOTO
U3JI0KEHUSI.

Kak mpaBmiio, JeKIus CONEPKUT Kakoh-mubo o0beM HaydHOW HH(OpMaInuu, HUMeeT
OTIpENICTICHHYI0 ~ CTPYKTYypy (BBOJHYIO 4YacTh, OCHOBHOE COJAEpXaHWe, 0000IeHus,



NIPOMEXYTOYHbIC M WTOTOBBIC BBIBOABI M JIP.), OTPA)KAET COOTBETCTBYIOUIYIO HICHO, JIOTHKY
PacKphITUSl CYNIHOCTH paccMarpuBaeMbiX sBieHWH. [lo cBoeMy XapakTepy W 3HAYMMOCTH
cooOmraeMasi Ha JICKIUM WHQPOpPMAIUS MOXKET ObITh OTHECEHa K OCHOBHOMY Marepuaily H K
JIOTIOTHUTEILHBIM CBEICHUSIM.

[Tocenienne cTyqeHTaMu JICKIIMOHHBIX 3aHITHN — JIENI0 KpaiiHe He0OXOAUMOe, TIOCKOIBbKY
JICKIIMU JTAF0T OOIYI0 OPHEHTUPOBKY B TEME M PACKPBIBAIOT COMEPKAHUE TUCIIUTIIHBI.

B Xoze Jieknuu 1mojie3HO BHUMATEILHO CICAHMTH 32 PACCYKICHUSMHU JICKTOPA, BBITIOIHSS
npeiaraeMble UM MBICIUTEIbHBIC OINEpalli W CTapasch JaTh OTBETHl HAa IIOCTABICHHBIC
BOIIPOCHI, KaK TOBOPST, CIYIIaTh aKTUBHO, BECTU BHYTPCHHUN MBICICHHBIH JHAJIOT C JIEKTOPOM.
[Tpu 3TOM crieyeT BbIpadaThiBaTh y ce0sl KPUTHUECKOE OTHOIICHHE K CYIISCTBYIONUM HAYYHBIM
MOJIOXKEHUSIM, TIBITATbCS CAMOCTOSTEIbHO BHHKATh B CYIIHOCTh H3y4aeMOI0 U CTPEMHTHCS
0OHapyKUBaTh UMEIOIUECS HECOOTBETCTBUS MEXKIY TEM, UTO HAOIIOIACTCS HA MMPAKTUKE, U TEM,
YTO 00 9TOM TOBOPUT TEOPHSI.

Jlekiusi SBISICTCSI MCXOMHBIM JTarioM B OBIAJACHWHM HAyYHBIMH 3HAHUSMHU. YTOOBI
MaKCHMaJIbHO HCIIOJIb30BaTh €€ B Y4YEOHOM IMpOIECCe, HEOOXOAMMO HAyYHThCS 3alKChIBaTh
(KOHCTICKTHPOBATh) JeKIuU. Kparkue 3amucy JICKIHi, KOHCIICKTUPOBAHUE UX TIOMOTAET YCBOUTh
marepuan. KOHCHEKT sBISEeTCS NOJE3HBIM TOTNA, KOTZIa 3alMCaHO0 CaMoe CYIICCTBEHHOE,
OCHOBHOE.

3anucu 1o XOAy JIEKIIMH JOJIKHBI OBITh B IIEJIOM JIOCTAaTOYHO IMOJIHBIMH 10 COACPKAHUIO,
YIOOHBIMH TSI TTOCIICAYOIIEeH PabOTHl M SKOHOMHBIMU 10 TEXHHKE BBITTOJTHEHUSI.

[TonHOTa Ccolep)KaHWsl 3HAHWK O3HAYACT HAIMYME B HHUX OCHOBHOTO TEOPETHYECKOTO
Marepuayia U OONIMX CBEICHHWN IO PAa3bICHIEMOMY BOMpOCYy. Bce cymecTBeHHbIE MOMEHTHI
JICKIMH JIOJDKHBI OBITh 3aITUCaHbl C MAKCUMAaJIbHONH TOUHOCTBIO U ITOJIHOTOM.

Jlist  yckopeHHsl mporecca KOHCIICKTUPOBAaHUS PEKOMEHIYETCs, HCXOAS W3 CBOHX
WH/IMBUYaIbHBIX OCOOCHHOCTEH, BBIOpAaTh CHUCTEMY BBITIOJHCHHUS 3alMced Ha JICKIHAX,
UCTIONB3YSl yAOOHBIE JUIs ceOs yciIoBHbIE O0O3HA4YeHMs OTACIBHBIX TEPMHHOB, HamOoiee
pacrpoCTpaHEHHBIX CJIOB W TOHATUH, TaK HAa3bIBACMYyl0, COOCTBEHHYIO «Mapkorpaduioy» -
CUCTEMY CHEIHAbHBIX YCIIOBHBIX 3HAYKOB, CHMBOJIOB, COKPAIIICHHU CIIOB.

Pabora Haj KOHCIEKTOM JIEKIIMU HE 3aKaHUYMBAETCS Cpasy IMOCie JEKIMOHHBIX 3aHSTHUU.
Ona OymeT 3aBEpIICHHOHN, €CIH CTYJASHT MOBTOPHUT H3JIOKEHHBIM B KOHCIIEKTE MaTephal;
BBIHECET HEMOHSATHBIC MOJIOKEHUS B CONIEP)KaHWU JICKIIMU Ha TOJS KOHCIEKTa U yTOYHUT IO
JIPYTMM WCTOYHHMKAM; JOTIOJHUT KOHCIIEKT JICKIIMHM MPOIMYIICHHBIME (pa3aMu, CIOBaMH,
MOJNIB3YSICh MaTepuajaMi M3 CHEIHAIbHON JHUTepaTyphl; O(GOPMUT KOHCIEKT TEXHUYECKH,
MPOW3BENs IOMYCPKUBAHMS, HaMmedas TJIaBHBIE BONPOCHL. Pexomenayercs s Ooiee
3¢ deKTUBHOI TPOPAOOTKH JIEKIIMOHHOTO MaTepuana JOMOIHUTEIBHO BBECTH COOPHUK (C108APY)
ROHSIMUL, BBIJIEISISL B HEM JJTS KKI0TO HOBOTO ITOHSTHS €T0 OIpe/IeICHHEe, CBOMCTBA, TPU3HAKH,
BUJIbI, TIPUMEPHI UM KOHTPIpUMEPHl M T.I. VIMEHHO Takas cepbe3Has, KpOoIoTiauBas padboTa ¢
JICKITMOHHBIM MaTEPHAJIOM ITO3BOJIUT TITYOOKO OBJIAJICTh 3HAHUSIMHU.

TpaaunnoHHas By30BCKas JIEKIMs, HA KOTOPOW MPENOAHOCUTCA U OOBSCHSIETCS TOTOBas
uH(pOpMaIUs, IOUICKAIIas 3alOMHHAHWIO, OOBIYHO Ha3bIBaeTCsS HH(POPMAIMOHHOW. Bus
JEKIUHA MOTYT OBITh pa3HOOOpa3HbIMU. VX BBIOOpP 3aBHCHUT OT cHeUU(UKH MpernogaBacMon
YYIeOHOM TUCITUTUIMHBI 1 KOHKPETHOM TEMBI JICKIIHH.

Pexomenganum ais oﬁyqammerocsl mo paﬁoTe Ha MPAKTHYCCKUX 3aHATUAX

IIpakmuueckue 3ansamus - 3TO 3aHATHS, IPOBOAUMBIE 110]] PyKOBOJCTBOM IIPENO/aBaTesl B
yueOHOIl aynuTopuu, HAlpaBieHHbIE HA YDIyOJIE€HHE M 3aKpeIuIeHHEe Hay4YHO-TEOPETHUYECKUX
3HAaHUH, TPUOOPETEHHBIX Ha JIEKIUAX WIN C TOMOIIbIO YUeOHUKOB; Ha (POPMUPOBAHUE YMEHUN U
HAaBBIKOB B IIPUMEHEHUU 3HAHUW M OBJIAJACHHUE ONPEICIECHHBIMH METOAAMU CAMOCTOATEIbHON
paboThl U HaBBIKAMHU MPO(ECCUOHATBHON AESITELHOCTH.

Paznnune mMexay ceMUHApCKMMHM M IPAKTUYECKMMM 3aHATHSIMU COCTOMT B TOM, YTO Ha
MEPBBIX PacCMaTPUBAIOTCA, KaK MPaBUIIO, TEOPETUUYECKUE BOMPOCH], @ HA BTOPHIX YCBAaUBAIOTCS
3HAHUS TMPEUMYIIECTBEHHO MPHUKIAIHOTO XapakTepa, MPUoOPETAIOTCs MPAKTUYECKHE HABBIKH B



XO/le peUIeHHs] 3a/]a4, BBIMOJIHEHUS Ja0O0paTOPHBIX, KOHTPOJBHBIX MHCbMEHHBIX pPadoT,
TPEHUPOBOYHBIX YIPAKHEHUN, HAOMIONCHUN, SKCIIEPUMEHTOB, BBIMOJIHCHUSI TUIIOBBIX PAcUeTOB
u Jap.

O} PeKTUBHOCTh MPAKTHUECKUX 3AHITHHA, MPEXKIE BCETO, 3aBUCUT OT MOATOTOBKU K HUM
CTYJIEHTOB, UX BHUMATEJIbHOCTU U AKTUBHOCTH B XOJI€ CAMMX 3aHATUN, TBOPUECKOTO OTHOILICHHUS
K BBINIOJIHEHUIO Y4E€OHBIX 3aJlaHUid M peKOMeHJalui npenoaasateneil. [lepen mpakTuyeckum
3aHATUEM CIEAYeT M3YYUTh KOHCHEKT JIEKIMM W PEKOMEHJIOBAHHYIO IIPENoJiaBaTesieM
auTeparypy, oOpamias BHUMAaHHE Ha TNPAKTHYECKOE IMPHUMEHEHHE TEOpPUH M Ha METOJUKY
pELIeHUs] TUIIOBBIX 3a/1a4.

Ha npaxkTudyeckoM 3aHATUHU ITIaBHOE - YSICHUTH CBA3b PELIAEMBIX 3a7a4 C TEOPETUYECKUMU
nosioxkeHussMU. [Ipu pemeHun npeanoXeHHON 3a/1a4i Hy’KHO CTPEMHUTHCSI HE TOJIBKO MOITYYUTh
NPaBUIBHBIN OTBET, HO M YCBOUTH OOIIUI METO/] peIIeHus MO00HBIX 3a/1a4.

Pewenune 3a1aun, BHITOJIHEHUE YIPAKHEHUM HA/10 HAYMHATD C YETKOI'O YSCHEHUS YCIOBHS
U TpeOoBaHMii 3a7aHKs. Bo3HUKarOIUe TPYIHOCTH MIPH PELICHUHN 3371249 U IPYTUX MPAKTHUECKUX
paboT dYacTo BBI3BAaHBI HE CTOJIBKO OTCYTCTBHEM  JIOJDKHBIX ~ YMEHHH, CKOJIBKO
HEBHMMATEJIBHOCTBIO K YSCHEHHMIO CMBICIA YCIOBHUS 3aJa4d WJIH YIPAKHEHHs, a IOpPOH H
HEITOHUMAHUEM TOTO, B YEM COCTOMUT 3aJaHUE.

IIpu pemeHnu 3a1a4 peKOMEHYETCs CIEAYONIUMN AITOPUTM JIEHCTBHIA:

1. «IIpaBuibHO MOHATH YCIOBHE 3a7aud — 3HAYUT HA MOJIOBUHY €€ PEHINTH». BBIICHUTH
UCXOJHbIE JaHHbIE I pELIeHMs 3a7aud (4TO JaHO) M YTO TpeOyeTcsl MOJy4YUuTh B pe3yibTare
peunieHusl.

2. Teopernueckas 06a3a pemeHus (Kakue 3aKOHBI U ITOJIOKCHHUS JTOJDKHBI ObITh TPUMEHEHBI
IIPH PEIICHUN).

3. OOmwii riaH (Mocie0BaTeIbHOCTD) PEICHHUS.

4. OdopmieHne perIeHus.

5. 3anuck MOJIy4EeHHOTO PE3yJIbTaTa U €ro aHaJu3.

Jlns BeneHus 3amuceil Ha MPAKTUYECKUX 3aHATUSAX OOBIYHO 3aBOMAST OTACIBHYIO TETPab
M0 Ka)KJ10¥ y4eOHOM TUCIMIIUHE.

Jlornueckast cBSI3pb JEKUMM M TPAKTUYECKUX 3aHATHI 3aKIIOYaeTcs B TOM, 4YTO
uH(popMalys, MOJy4eHHasl Ha JIEKIIUH, B IPOLIECCE CAMOCTOSITEILHON pabOThl HA MPAKTUYECKOM
3aHITHH OCMBICITUBACTCS U MepepadaThiBaeTCs, MIPH MOMOIIH MPEeroaaBaTens aHATu3upyeTcs 10
MeJThYaNIIMX MOAPOOHOCTEMH, MOCIIE Yero MPOYHO yCBAaUBAETCH.

Pexomenganum 1J1s 00y4aromerocs mo pa3padorke OMOpHOro KOHCIEKTa

PannonanbHas u a¢pdextuBHas nepepaboTka yueOHOro Marepuaja BBIIOJIHSAETCS 3a CUET
BBIWIEHEHHSI B €T0 COAEPIKAHUU CMBICIIOBBIX €JMHMII, CBEPTHIBAHMS MX U MEepeBoia Ha 0Opa3HbIi
A3bIK B CHMBOJIMYECKOW wiM rpaduyeckoit ¢opme. Cpeau pasiavyuHbIX BUIOB I'padHuecKoro
MOZETUPOBAaHUs y4yeOHOM HH(OpPMALMKU, BBLIETSAIOT— ONMOPHBIA KOHCHEKT — KakK CHCTEMY
OTOPHBIX CUTHAJIOB B BUJIE KPATKOTO yciaoBHOTrO KoHcriekTa (B.®. Illaranos).

Memoouxa nocmpoenusi OnopHbIX KOHCHEKMOE:
OIIPEJINIUTh 00BEM H3JIaraeMoro MaTepuaa, UCIoIb3yeMOro AJIsl ONOPHOIO KOHCIIEKTA;
pa3zenuTh 3TOT Mareprail Ha OCHOBHbIE OJIOKH;
BBIJIETIUTH B HUX OCHOBHBIE ONPEJEIICHUS U TE3UCHI,
IIPOAYyMaTh OTPAXKEHUE ITUX OINPEAEIECHUI WU MIOHATUI B BUE ONIOPHBIX CUTHAJIOB;
BHECTH HX B CXeMy OJIOKa;
0003HaYUTh B3aUMOCBS3H MEX/ly OMIOPHBIMH CUTHAIAMU BHYTPH KaXKA0T0 OJIOKa;
0003HaUNTh B3aUMOCBSA3b MEK/Y BCEMU OJIOKaMH TEOPETUYECKOTO Marepraa;
BBIHECTH YCIIOBHBIE 0003HaUEHUS 3a MPeJIesIbl OTIOPHOTO KOHCIIEKTA.

O O O O O O O O

Pexomenaanuu ajis oﬁyqalomerocn MO MOATOTOBKE K 3a4Y€Ty M IK3aMCHY

3ader/3K3aMeH — 3TO IIyOOKas HTOroBas NpOBEpKa 3HAHWN, YMEHHMH, HABBIKOB U



KOMIIETEHIIUH 00yJaromuxcs.
K cnade 3auera/sk3amMeHa J0MyCKalOTCsl 00y4arOIIHeCs], KOTOPbIE BHITOIHIIN BECh 00BEM
paboThl, IPEAYCMOTPEHHBIN Y4eOHON IPOrpaMMOil 110 TUCIUILIMHE.

Opranu3anys MoAroTOBKH K 3a4eTy/3K3aMeHy cyryoo mHauBuayanbHa. HecmoTps Ha 3TO,
MOXHO BBIJICJIUTh HECKOJIBKO OOIIUX pallMOHAJIBHBIX INPUEMOB IOJIIOTOBKH K 3a4eTy/3K3aMEHY,
IPUTOJHBIX JIJISI MHOTHX CIIy4aeB.

IIpu moxaroroBke K 3ayeTy/3K3aMEHY KOHCHEKTbl YUEOHBIX 3aHSITUH HE JOJKHBI SIBISATHCS
€IMHCTBEHHBIM HMCTOYHMKOM Hay4yHOH wuHpopManuu. Cremyer o0s3aTelbHO MOJIb30BATHCS
JIPYTUMH y4eOHBIMU pECypcaMu, y4eOHBIMHM MOCOOUSMH, CIELUATbHON yueOHO-METOANYECKO
JIATEPATYPOU.

VYcBoeHue, 3akperuieHue U 00oO0IieHHe ydyeOHOro marepuaia CieAyeT IpPOBOAUTH B
HECKOJIbKO JTaIlOB:

a) CKBO3HOE€ (TeMa 3a TEMOH) IMOBTOPEHHE IOCIEeIOBATENIBHBIX YacTed IUCLMILIMHBI,
UMEIOIIMX OJM3KYI0 CMBICIOBYIO CBSI3b; TOCJIE KaKJOW TEMBbl — BOCHPOHM3BEACHUE YUEOHOTO
Marepuaia 1o HaMsTu ¢ UCIOJIb30BaHHMEM KOHCIIEKTa M MOcOoOui B TeX Cilydasix, KOrzia 4To-TO
eIé He YCBOEHO; IPOXOXKICHUE TAKUM 00pa3oM BCETo Kypca;

6) BBIOOpPOYHOE IO OTHCNIBHBIM TE€MaM M BONPOCAM BOCHPOM3BEAEHUE (MBICICHHO WIH
nyTéM 3amucH) ydeOHOro marepuasna; BBIJCICHME TEM WM BOIPOCOB, KOTOpbIE €LIE HE
JIOCTaTOYHO YCBOEHBI WJIN MIOHSTHI, U TOTO, YTO YK€ XOPOILO 3aIIOMHUJIOCH;

B) NOBTOPEHHUE U OCMBICIMBAHUE HE YCBOEHHOIO MarepHajia U BOCIPOU3BEIEHUE €ro IO
aMsATH;

T') BBIOOPOYHOE TSI CAMOKOHTPOJISI BOCIIPOM3BEICHHUE T10 IMTAMSTH OTBETOB Ha BOIIPOCHI.

IToBTOPATH CENyET HE OTAEIbHBIE BOIIPOCHI, a TEMBI B TOM IIOCIIEA0BATEILHOCTH, KaK OHU
U3JIarajich JIEKTOPOM. DTO 00ECIEeUUBACT MOMYyYEHHUE LEIbHOIO MPEACTaBICHUs 00 U3yYEHHOU
JUCLUIUINHE, 3 HE OTPBIBOYHBIX 3HAHUM 110 OTJEJIBHBIM BOIIPOCAM.

Ecin B xol1e MOBTOpEHUS! BO3HUKAIOT KaKHWE-TO HESICHOCTHU, 3aTPyJHEHHs] B OHUMaHHUU
ONpPEACIEHHBIX BOIPOCOB, MX CJIEAYET BBIINCATH OTIAEIBHO U CTPEMHUTHCS HAUTH OTBETHI
CaMOCTOSITENIBHO, IMOJIb3YACh KOHCIIEKTOM JIEKIIUN U JUTEpaTypol. B Tex ciydasx, koraa 3TOro
cienarb He ymaaéres, Haao oOpalarbCs 3a MOMOIIBIO K IPErojiaBaTeili0 Ha KOHCYJbTAlLlUH,
KOTOpasi 0ObIYHO MPOBOAUTCS MEPE]] 3a4€TOM/3K3aMEHOM.



3. KoMoHeHThI MOHMTOPUHIA Y4eOHBIX TOCTHKEHUH 00y4yaromerocs

3.1. TexHosioruyeckasi KapTa peliTHHra TUCHUILIHHBI

MATEMATUKA»
HaumenoBsauue HampaBienue noaroToBky U ypoBeHb KomnnuecTBo 3a4eTHBIX
JIUCUUATUINHBI obpa3oBanus. HaumeHnoBanwme SIIUHULL
IPOrpaMMBI
Maremarunka 44.03.02 INcuxonoro-regarornyeckoe 13

00pa3oBaHKe, HAIPABICHHOCTD
(mpoduitb) 0OpazoBaTeIbHOM
nporpamMmbl: [ICHXOOTHsI U TTeAaroruka
HayaabHOTrO oOpa3oBanus (04Hast popma
00y4JeHHS)

CMeXHBIE JAUCHUITIIIMHBI I10 y‘Ie6HOMy [JIaHY

[TpenuiecTByIOUIME: MKOJbHBIN KYpC MaTEMAaTUKH; OCHOBBI yUeOHON JESITEIbHOCTH CTYJICHTa

[Tocnemyromue: OCHOBBI MaTeMaTHueckod o00paboTku wuH(pOpMammMu; METOAMKa OOydYeHHS
MaTeMaTHuKe

BA3BOBBII PA3JIEJT Ne 1

dopma paboThI KommuectBo 6ammos 17 %
min max
Tekymrast pabota | PaboTa Ha mpakTHUECKOM 3aHITUU 9 15
[Tpomexyrounsr | JlomamiHsisi pabota 18 30
1 KOHTpOJIb CocraBieHne OOPHOrO KOHCIIEKTa 3 5
HTUO TOBbI TectupoBanue 15 25
pEeUTHHT-
KOHTPOITH OK3aMeH 15 25
Hroro 60 100
BA3OBBII PA3JIEJT Ne 2
dopma paboTsl KonuuectBo 6amioB 16 %
min max
Texymas padora | JlomammHss padora 18 30
CocraBieHre OIOPHOrO KOHCIIEKTa 3 5
Pabora Ha MpakTUYECKOM 3aHSATUU 9 15
HTuO TOBbIH TectupoBanue 15 25
pEeUTHHT-
KOHTPOITH KonTponbhas pabota 15 25
Hroro 60 100
BA30OBBIN PA3JIEJT Ne 3
dopma paboThI KomuuectBo 6aymmoB 17 %

min | max




Texymas padora | Jlomamnsisi pabota 18 30
CocTaBJIeHHE OMTOPHOTO KOHCIIEKTA 3 5
Pabora Ha NpakTUYECKOM 3aHATUU 9 15
Wrorossiit TectupoBanue 15 25
POHTHHIT KonTponbhas pabora 15 25
KOHTPOJIb
Htoro 60 100
BA3OBBII PA3/IE Ne 4
dopma paboThI KommuectBo 6amtoB 16 %
min max
Tekymiast pabota | Jlomarmnsist pabota 18 30
CocraBiieHHe OIIOPHOTO KOHCIIEKTA 3 B
PaboTa Ha MpakTUYECKOM 3aHSTUU 9 15
WroroBsrit TectupoBanue 15 25
POHTHHT™ DK3aMeH 15 25
KOHTPOJIb
Htoro 60 100
BA30BBIN PA3JIEJT Ne 5
dopma paboTsl KomuuectBo 6amioB 17 %
min max
Texymas pabora | Jlomamnsisi paboTa 18 30
CocraBieHne OIOPHOro KOHCIIEKTa 3 5
Pabora Ha MpakTUYECKOM 3aHSATUU 9 15
HroroBsrit TectupoBanue 15 25
POHTHHT™ Dk3aMeH 15 25
KOHTPOJIb
Hroro 60 100
BA3OBBII PA3JIETT Ne 6
dopma paboThl KonuuectBo 6amioB 17 %
min max
Texymas pabora | Jlomamnsis pabota 18 30
CocraBieHre OOPHOrO KOHCIIEKTa 3 5
Pabora Ha MpakTUYECKOM 3aHSATUI 9 15
Hrorosslit TectupoBanue 15 25
DOHTHHI™ OK3aMeH 15 25
KOHTPOJIb
Htoro 60 100
UTOI'OBbIN PA3JIE
Conepxanue dopma paboTsl KonuuectBo 6amioB 0 %
min max
Paznen 1 — 60 100
Pasnmen 2 — 60 100
Paznen 3 — 60 100
Pasnen 4 — 60 100
Paznen 5 — 60 100
Paznen 6 — 60 100

100

100

100

100



| Uroro: (cpentee apudMeTHYECKOE LISCTH PA3ICIIoB) | 60 | 100

JIOIIOJITHUTEJILHBIN PA3JIE]T

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

— — 0 0

— — 0 0

Hroro 0 0
OO1m1ee KOTMYECTBO OATUIOB 110 AUCIUTLTAHE min max
(o uToram M3y4eHHsI BCeX MOAYJIeH, 6e3 ydera JOMOIHUTETbHOTO 360 600

pasaena)

CooTBeTCTBHE PEHTHHIOBBIX 0AJI0OB M aKaJeMU4€eCKON OLIeHKH

O6miee KoMMYeCTBO HAOpaHHBIX 0AJJIOB AxaneMuueckas OIeHKa
60 — 72 3 (YIOBIETBOPHUTEIHHO)
73— 86 4 (xopomio)
87 - 100 5 (OTIMYHO)




MHMHHUCTEPCTBO NPOCBEIEHUSI POCCUNUCKOM ®EJEPAIINN
®enepabHOE roCyIapcTBeHHOE OI0IKETHOE 00pa30BaTeJbLHOE YUpeKIeHue

BbICHICIO 06p33OBaHI/ISI
KPACHOSIPCKUM T'OCYIAPCTBEHHBIN NEJATOT'MYECKHUA YHUBEPCUTET
um. B.II. AcradgneBa
(KTTIY um. B.I1. AcradbeBa)

CDaKy.TIBTeT Ha4daJIbHBIX KJIACCOB

Kadenpa Teopuu n MeToguku Ha4aJIbHOTO 00pa30BaHUs

YTBEPXIEHO OLJOBPEHO

Ha 3acellaHuu Kadenpsl Ha 3aCeJaHuU HAyYHO-METOJINYECKOTO
[Tporokon Ne 4 COBETA CIEIUAIbLHOCTU (HANpPaBICHUS
ot 12 mas 2021 r. MOJITOTOBKH)

N.o .3aB. xkadenpoit M.B.bacanaesa ITpotokoin Ne 5

oT 21mas 2021 r.
Hpencenarens 1.B.[lyna

; {. ¥ r
rila .-/

®OHJ ONEHOYHbBIX CPEJICTB
JUTSL TIPOBEICHUS TEKYIIErOo KOHTPOJIS M MPOMEKYTOUHOM aTTeCTalNH
o0y4Jaronmxcs

MATEMATHUKA

(HauMeHOBaHHE AUCITUTLTHHBL/ MOIYIIS/BUIa TIPAKTHKH )

Hamnpasnenne noarorosku:44.03.02 Icuxonoro-negarorudeckoe oopa3oBaHue
[Icuxonorust U nefparoruka Ha4aJlbHOrO 0OpPa30BaHUs
[Iporpamma noAroTOBKM: akaJieMUYECKUI OakataBpuar
KBanudukanus — 6akonasp

CocraButenb:crapmuii mpenogasarenb kageapsl TuMHO H.b. Tumodeera

Kpacnosipck 2021



KCHEPTHOE 3AKJIIOYEHUE HA ®OHJ1 OLIEHOYHbBIX CPEJICTB

[Npeacrasnennslit  ¢oua  ONEHOWHRIX  CPEICTB  AIA Tekyued H
NPOMEXYTO4HOH aTTECTALMH COOTBETCTBYeT TPeDOBAHHAM ®roc BO #«
npodeccuonansuomy cranaapry «lleparor-neuxosnor (ncuxonor B cihepe
obpazoBanus)», yTBEpKIeHHbH mnpukazoM Munucrepctsa TpyAa M
counansHoil 3ammuTh Poccuiickoit denepauun ot 24 mions 2015 r. Ne 514n.

peanaraembie (GOpMbI M COJCPKAHHS OLEHOYHBIX CPEACTB ATTECTAllMH
aJeKBATHBI UeASM M 3a7auaM pealu3alud OCHOBHOW oOpa3soBaTe/nbHOM
NporpaMMsl no Hampasienuio noarotoskn  44.03.02  [Tlckxosoro-
fejaroruyeckoe 006pazoBaHMe, HANpaBIeHHOCTh (NMpoduIs) [Mcuxonorus
fearoruka HayanbHoro oopasoBanus.

OueHoyHble CpeIcTBA M KPHUTEPHH OLCHHBAHHMA MpPEJICTABICHBI B
nocrarodHoM obseme. POpPMbI OLEHOYHBIX CPEACTB COOTBETCTBYIOT OCHOBHBIM
npMHUKNAM GOPMHPOBAHHA OLEHOYHBIX (OH/IOB, 3aKPENJICHHBIM B JOKATHHBIX
JIOKyMeHTax 06pa3oBaTebHONH OPraHH3aLHy.

PaspaGoTanHbiii M NpPeACTABNCHHBIA JUIS JKCTEPTH3Bl (OHL OLEHOUHBIX
Cpe/ICTB PEKOMEHAYETCH K MPUMEHEHHIO B NPOLECCe NOArOTOBKH 10 yKazaHHOMH

nporpamme.

MyHHUHIANBHOE Ka3eHHOe obpasosarejibHOe ’:,'_‘ ; P
yupesk/IeHHe JUIA JeTeil, HyKAalouHXcs J e
B NICHXOJIOrO-11e/IarorH4ecKoi u i MEQY A
ME/INKO-COLHANILHOA MOMOLUH

«LlenTp AMArHOCTHKH M KOHCYJIbTHPOBAHHA»




1. Haznayenue ¢oHAa OLIEHOYHBIX CPEACTB

1.1. Heanro cozmanus POC puctummabl «MaremMaThKay SBISETCS yCTaHOBJICHHE
COOTBETCTBUS YUEOHBIX TOCTHIKCHUHN 3aIUIaHUPOBAHHBIM pe3yibTaraM 00y4eHHUs: U TPeOOBaHHIM
OCHOBHOH  mIpodecCHOHAIbHOW  00pa3oBaTeNbHOW  IporpaMMbl, paOouyeil  mporpammsl
JUCLUIUINHBI.

1.2. ®OC no aucUMIUIMHE pEelIacT 3a4a4H:

— KOHTPOJb M YIpPAaBICHHE MPOLECCOM NPUOOPETEHHUS CTYyICHTAMH HEOOXOIMMBIX
3HAHUM, YMEHMH, HaBBIKOB U YPOBHA C(OPMUPOBAHHOCTH KOMIIETEHLUH, ONpPE/IEIECHHBIX B
®I'OC BO 1o coOTBETCTBYIOLIEMY HAIIPABIECHUIO IOATOTOBKH;

—  KOHTpOJb (C MOMOLIbIO Ha0Opa OLIEHOYHBIX CPEJCTB) M YIpPABICHHE (C MOMOILBIO
BIIEMEHTOB OOPAaTHON CBSA3M) JOCTHXKCHHUEM LIeJel peann3aluyd OCHOBHOHM Mpo(eCcCHOHAIbHOM
o0pa3oBaTeibHON MpOrpaMMbl, ONpPEAENEHHBIX B BUIE Habopa OOIEKYJIbTYpHBIX H
o0mIenpoecCHOHAIBHBIX KOMIIETEHIIUN BBIITYCKHHKOB;

- olecrieueHUe  COOTBETCTBMS ~ DPE3yJabTaToB  OOyuyeHMs  3ajadaM  Oymyuiei
npoecCHOHAIbHON JESITEIbHOCTH Y€pe3 COBEPLICHCTBOBAHME TPAJAMLIMOHHBIX U BHEIpPEHUE
MHHOBAIIMOHHBIX METO/I0B 00yueHHs B 00pa3oBaTebHbIi MpoLecc YHUBEPCUTETA.

1.3. ®OC pa3zpaboTaH Ha OCHOBAaHHMH HOPMAaTHUBHBIX JOKYMEHTOB!

- (QenepanbHOr0  rocyAapCcTBEHHOIO  00pa30BaTeNbHOIO  CTaHAApTa  BBICLIETO
oOpa3oBanwmsl 10 HampaieHUio moaAroToBku 44.03.02 Icuxonoro-nexarornieckoe 00pa3oBaHue
(ypoBeHb OakanaBpuara), YTBEPXKIEHHBIM NPUKa30M MMHHCTEPCTBOM O0pa30BaHUS M HAyKu
Poccwuiickoii dpenepanuu ot 14 nexadbps 2016 . Ne 1457,

—  TOJIOKEeHUA O (GOPMUPOBAHMM (POHAA OLIEHOYHBIX CPEICTB JJIsl TEKYIIEro KOHTPOJIS
yCIEBAEMOCTH, MPOMEXYTOUYHOW M UTOrOBOM arTecTaluu oOy4yaroUIuxcsl 1o 0O0pazoBaTeIbHbIM
IporpaMMam BbICHIEro oOpa3oBaHuUs — IporpaMmaM OakajlaBpHuara, IporpaMmam ClelUaInTeTa,
IporpaMMaM MarucTparypbl, MporpaMMaM HOJAIOTOBKM Hay4YHO-IIEIarorMuecKuX KaapoB B
acnupaHType B (eaepalbHOM TOCYJapCTBEHHOM OMO/DKETHOM 00pa30BaTENIbHOM YUPEXKJICHHH
Bbiciiero oOpazoBanusi «KpacHOsIpckHil rocy1lapCTBEHHBIN MeIarornyeckuii YHUBEPCUTET UM.

B.II. AcradbeBa» u ero ¢Quiamanax, yTBEpXkJIEHHOrO MpHKa3zoM pektopa Ne 297 (m) ot
28.04.2018..

2. Ilepeyenb KoMneTeHUMIi, GopMHUPYyeMbIX B Ipouecce U3yYeHHUs! U CHUIIIHHBI
2.1. IlepeyeHb KOMNeTeHIMi, POPMUPYEMBIX B TIPOIIECCE N3YUCHUS JUCIATUTHHBIL:
[1K-7. CnocoOHOCTh OpPraHM30BBIBaTh Ha YpOKaX COBMECTHYIO M CaMOCTOSTENIbHYIO Y4EOHYIO
ACATCIIBHOCTD, ACATCIIBHOCTD IIKOJBbHUKOB MJIAIINX KJIACCOB, HAIIPABJICHHYIO Ha JOCTHKCHUC
Heselt 1 3a1a4y peainzyeMoit o0pa3oBareabHON MPOrpaMMBl.

[1K-8. CiocoOHOCTh MPOBOANTE TUATHOCTHKY YPOBHS OCBOCHUS JIETHMH COICPKAaHUS yUeOHBIX
IPOrpaMM ¢ MOMOIIBIO CTAHAAPTHBIX MPEAMETHBIX 331aHHi, BHOCS (COBMECTHO C METOMCTAMH)
HEoOXOAMMbIE U3MEHEHUS B IOCTPOCHHUE 00pa30BaTE€IbHON NESTEIILHOCTH.



2.2. OueHoYHbIE CpeCTBA

Komnerenis

JIMCIIUTIIINHEI, Tun
MPaKTHKH, KOHTPOJIS
Y4acTBYIOIIIUE B
(hopmupoBaHUU
KOMIICTCHITUN

OneHovHOE CpeacTBO/

KHNMzE1

Homep

dopma

IIK-7. CriocoOHOCTB
OpTaHU30BBIBATH HA
YPOKax COBMECTHYIO H
CaMOCTOSITEIIBHYIO
y4eOHYIO JIeATEIbHOCTb,
JIEATENHbHOCTD IIKOJIbLHUKOB
MJIAJIIINX KJIACCOB,
HaTpPaBICHHYIO HA
JIOCTHKEHHE 1eel U
3a71a4 peaanu3yeMon
o0Opa3oBareIbHOI
IPOTPaMMBI.

Teopus u MmeToIMKa TEKYIIHI
oOyuenwust; [lemaroruka
pa3BUTHSA;
Ilemarornueckas

5.1.2

Jomamnss
pabota

5.1.1

OnopHbelii
KOHCIIEKT

ncuxonorust; Pycckuil | mpomexyTods
s3bIK; JleTckast Bl
JIuTeparypa;
Metoauka o0yueHus
PYCCKOMY SI3BIKY U
JUTEPATYPHOMY
YTeHUI0; Meronuka
pa3BUTHS peuH,;
Maremaruka;
Metoauka o0yueHus
MaTeMaTHKE;
EcrecTBO3Hanme;
Metonnka
MpEenoIaBaHusI
npeamera
«Oxpy>Karomuii MUp»;
[lenarornueckas
AKCUOJIOTHS;
CoBpeMeHHas
3apyOekHast IIKOJIa;
OO6pazoBarenbHbIe
MPOTrPAMMBI IS I€TEH
JIOIIKOJIBHOTO U
MJIQIIIETO IKOJIBHOTO
BO3pacTa,;
[Temarornueckas
MpaKkTUKa UHTEPHA;
IlonroroBka x crnaue u
caaya
TOCYIapCTBEHHOTO
sk3amena; [loaroroBka
K 3aIUTe U 3aIuTa
BBIITYCKHOU
KBaJIM(DUKALIMOHHOM
pabotsr; Moaynb
«HTepHarypa»

5.2.2

Tect/KonTponbHa
g pabota

521

3auer/DK3aMeH

[1K-8. CoocoOHOCTh
HpOBO)II/ITI) )II/IaFHOCTI/IKy

Teopus 1 meTouKa TEKYILHI
oOyuenust; Metoauka

5.1.2

JlomatHsis
pabora




YPOBHS OCBOEHHUS HE€TbMU
conlep KaHus Y4eOHBIX
nporpaMM € TIOMOIIBIO
CTaHJAPTHBIX MPEIAMETHBIX

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

00y4eHUs pyCCKOMY
A3BIKY U
JUTEPATYPHOMY
yTeHnio; Meroauka
pa3BUTHS peuu,;
Maremarnka;
Metoauka o0yueHus
MaTeMaTHKe;
EcrecTBO3Hanme;
Metoauka
MpenolaBaHus
npeaMera
«Oxpy>Karomuii MUp»;
MoHUTOpUHT
pe3yJIbTaToB
00pa30BaTeNbHbBIX
porpamw;
[Tenarornueckas
MIPaKTHKa UHTEPHA;
[ToaroroBka k cnaue u
caava
rOCyIapCTBEHHOTO
sk3ameHna; [lonroroska
K 3aIUTE U 3aI1Ta
BBIITYCKHOM
KBaJTM(PUKAIMOHHOM
pabotsr; Moayinb
«HTepHarypa»

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

3. @OH/1 OLIEHOYHBIX CPEICTB A5 MPOMEKYTOUHOM aTTecTAluu

3.1. @DoHABl OLEHOYHBIX CPEACTB BKIIOYAIOT: BONPOCHI K 3a4eTy/3K3aMeHy, MpHUMEpHbIE
BapUaHTHI TECTOB U KOHTPOJIbHBIX paboT.

3.2. OueHOYHBIE CPENCTBA

3.2.1. OnenouHoe cpeAcTBo 5.2.1. — BONpOCHI K 3a4eTy/3K3aMeHy.
Kpurepuu onieHuBaHMs 10 OLIEHOYHOMY CpeCTBY 5.2.1. — Bompock! k 3a4eTy/sK3aMeHy

Bricokuii ypoBeHb [IponBuHyTHII ba30Bblil ypOBEHB
c(OpMHUPOBAHHOCTH YPOBEHBb c(OpPMHUPOBAHHOCTH
KOMITETEHIIUU c(hOpMUPOBAHHOCTH KOMITETEHIIUU
®opmupyemsle
KOMITETEHIIUU
KOMITETEHIHH (23 - 25 6amos) (19 - 22 6amios) (15 - 18 6amios)*
OTJINYHO/3a4TEHO XOPOII0/3aYTEHO YIOBIIETBOPUTEIILHO
/3a4TeHO
[1IK-7.  CnocoGHoctb | Obyuaromuiics: OO6yyaromuiics: OOyyaromuiics:
OpraHM30BBIBaTh  Ha | - UMEET INIyOOKHe U - BlIaJIeET BCEMU - BIIaJieeT
YpOKax COBMECTHYIO U | IIMPOKHE 3HAHUS B OCHOBHBIMU HEKOTOPBIMH
CaMOCTOATEIIbHYIO chepe KOMIIETEHIINM; | TIOHATUAMH B chepe | OCHOBHBIMH
yueOHy10 - 3HaeT KOMIIETEHIINHY; MOHATHUSIMU B cepe
JIeSITeJIbHOCTD, pa3zHooOpa3HbIe - 3HaeT Bce KOMITETEHIIUY;




NCATCIIBHOCTD
[IKOJIBHUKOB MJIa IIINAX
KJIACCOB,

METO/BI, CLIOCOOBI 1
MIPUEMBI
IEeSITEILHOCTH,

OCHOBHBIC MCTObI,
CrocoObI ¥ IPUEMBI
ACATCIIbHOCTU B

- 3HaeT OCHOBHEIE
METOJIBI, CIIOCOOBI U
[IPUEMBI

HaIpaBJICHHYO Ha | HEOOXOAUMBIE IJIS chepe KOMIIETCHIINY; | ACSITSIHPHOCTH B
JOCTIDKEHUE IeJIed W | pelICHHUs 3a/1a4 B - YMEET HaxO/IUTh cdepe KOMITeTEeHITUY;
3ama4  peaym3yeMon | cepe KOMIETEHIIMN;, | pelIeHus 3a1a4 - YMEeT HaXOJIUTh
o0Opa3oBarebHON - YMEET HaxO/IUTh CPEIHETO YPOBHS pEeIIeHUs OCHOBHBIX
MIPOrpaMMBI. HEIIa0JIOHHEIE CIIOXHOCTH B chepe | 3amad 6a30BOTO
pelieHus 3aaad KOMITETEHI[UH. YPOBHS CIIO)KHOCTH B
BBICOKOTO YPOBHS chepe KOMITETCHITNN
CIIO)KHOCTH B cepe MIPY HATTUIHH
KOMIICTEHIIUH B 3aJJaHHBIX THIIOBBIX
yCIOBUAX YCJIOBUH.
HECTaHIapTHOH
CUTYaITIH.
[IK-8. Cnocobnocts | O6yuaromuiics: OO6yuaromuics: OO6yuaromuics:
MIPOBOJIUTH - IMEeT TIIyOOKHE 1 - BIaJIeeT BCEMU - BIajeeT
JTUArHOCTUKY YPOBHS | IIUPOKHE 3HAHUS B OCHOBHBIMH HEKOTOPBIMH
OCBOEHHS JIeThbMH | cepe KOMIIETCHIIUU; | TIOHATUSAMH B chepe | OCHOBHBIMH
coliepKaHUsl Y4EeOHBIX | - 3HACT KOMITETEHIIHH; MTOHATHUSMH B cepe
POrpaMM C MOMOIIBIO | pa3HOOOpa3HBIC - 3HAET BCE KOMITIETEHIU U,
CTaHJIAPTHBIX METO/BI, CHOCOOBI 1 OCHOBHBIE METO/IBI, - 3HAaeT OCHOBHBLIE
MPEIMETHBIX 3aJaHHH, | IPUEMBI CIIOCOOBI ¥l TIPUEMBI | METOJIBI, CITOCOOBI U
BHOCS (COBMECTHO C | JIIE€ATEIbHOCTH, IEeITEIbHOCTH B MIPUEMBI

METOIUCTAMM )
HEO0OXOIUMBIE
U3MEHEHMS B
MOCTPOCHHE
00pazoBarenbHOMI
EITEILHOCTH.

HE0OXOUMBIC IS
pelIeHus 3a/1a4 B
chepe KOMITETECHIINH;
- YMEET HaxO/IUTh
HeabIOHHBIE
pelieHus 3aaad
BBICOKOTO YPOBHS
CIIO)KHOCTH B cepe
KOMITCTESHITUH B
YCIIOBUSAX
HECTAHJAPTHON
CUTYAaITHH.

chepe KOMIIETECHIINH;
- yMEEeT HaXxOIUTh
pelIeHus 3a1a4q
CPEIHEro YpOBHS
CJIIO)HOCTH B cepe
KOMITETEHITHH.

JCSTSIILHOCTH B
cepe KOMIIETEeHIUY;
- YMEET HaXxOIUTh
peIIeHrs OCHOBHBIX
3a/1a4 0a30BOTO
YPOBHS CIIOKHOCTH B
chepe KOMITETeHITNN
MIPU HATTUYUH
3aJIaHHBIX THITOBBIX
YCIIOBHH.

*Menee 60 6aI0B — KOMITETEHIIMS HE CPOpPMUPOBaHA

3.2.3. Onenounoe cpeactBo 5.2.2.— Tect/KoHTpospHas padoTa.
Kpurepuu onieHuBaHus 10 OLIEHOYHOMY cpeAcTBy 5.2.2. — Tect/KoHTpoabHas pabora.

Kputepuu onieHuBanus KonuuectBo
OayToB (BKJIA B
pEeUTHHT)

BepHo u 1ocTarouHo MoaHO 000CHOBAHHBI PEIIEHUS BCEX 3a7ad 0a30BOTO 15
YPOBHS CIIO)KHOCTH

BepHo 1 1ocTatogHo moITHO 000CHOBAaHHBI PELISHUS BCEX 3a71a4 CPETHETO 5

YPOBHS CIIO)KHOCTU

BepHo 1 1ocTatogHO MOTHO 000CHOBAHBI PEIIEHUS! BELICOKOTO YPOBHS 5
CII0KHOCTH




‘ MaxkcuMabHbIH 0an
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4. ®oH/ OLIEHOYHBIX CPEACTB IS TEKYIIEr0 KOHTPOJISA YCIIeBAeMOCTH
4.1. ®oHaBI OLEHOYHBIX CPEJCTB BKIIIOUAIOT: 3a/IaHUs 110 COCTABJICHUIO OMOPHBIX KOHCIIEKTOB

OCHOBHBIX ITOHATUH pazjiesia UM TeMbl; JOMAIIHHE PaOOTHI.
4.2 Kputepuu olieHUBaHUS

4.2.1. Kputepuu OonieHUBaHUsI MO OIEHOYHOMY cpencTBy 95.1.1 - OnopHbI KOHCHEKT OCHOBHBIX

MMOHSITHI pa3acjia Uil TEMBbI

Kpurepuu onieHuBaHMs KonnuectBo
OaioB (BKJIAT B
pEeUTHHT)
O06beM marepuaiia: [losHOTA MTpeICTaBIEHHbBIX TOHSITH. 1
ConepxaHue Marepuana: 4YeTKOe BblIEIeHHE Haubojee 3HauuMOro 2
Marepuana, MPaBUIBLHOCTh MOCTPOSHUS CBSI3€H MEXIy OIpenensieMbIMU
HOHSATHUSIMH, ICHOCTh COCTAJIEHHOTO KOHCIIEKTA.
Odopmiienre paboOTHI: OPUTHMHAIBHOCTb, AKKYPAaTHOCTH, MPEACTABICHHE 1
Mmarepuaia B yIo0HOM Ui BocpusiTus Gopme.
ITpe3enTanys paboThl: MOHMMaHUE Ha3HAUYEHHsI BCEX IYHKTOB KOHCIIEKTA. 1
MaxkcuMabHbIH 0t B
4.2.2. Kputepun olleHHBaHUsI 110 OIICHOUHOMY cpeacTBy 5.1.2. — JlomamHss padora.
Kpurepuu onieHuBaHus KonnuectBo
OayutoB (BKJIAJ B
pEUTHHT)
Bepnoe oco3HaHue nenei u 3aj1a4 JjoMaiiHend padoThl 1
Brnasienue npeaMeTHbIM CoJiepKaHuEM 1
BepHoe BbIlIoJIHEHUE 33JaHUN JOMAIIHEW paboThl 1
O060CHOBaHHOCTD IOJIYYEHHBIX PE3YJIBTAaTOB U BHIBOJIOB 1
ITpe3eHTalys pe3ynbTaroB JOMAIIHEH paboThl 1
MaxkcuManbHbIN 06211 5




5. OueHouHble cpeacTBAa (KOHTPOJbHO-U3MEPHUTEIbHbIe MATEPHAJIbI)

5.1. OueHo4HbIe cpeaCcTBa A TEKYILIero KOHTPOJIsl yCIeBaeMOCTH

5.1.1. OnopHbIi KOHCTIEKT OCHOBHBIX MOHATHI pa3esia HIH TeMbl
Ilocmanoska 3aoanus. ]l pasnena wid TEMbl JAUCIHUIUIMHBL «MaTeMaTuka» COCTaBUTh
OTIOPHBIN KOHCIIEKT, B KOTOPOM HAIMISIHO M KPAaTKO OyJeT MpEICTaBICHO OCHOBHOE CONCPKAHHE

y4eOHOro Marepuaiia.

CDOpMCl npedcmaeﬂeﬂuﬂ pesyibmamoes 6blNnoIHeHUA 3a0anus:; MaKeT OIIOPHOI'0 KOHCIICKTA U

€ro Npe3eHTaIusl.

5.1.2. lomamnsisi padoTa: NPaKTHKYM MO pPellieHUIo 3a/1a4

Ha3Banue pa3aesioB
H TeM

Lesab u conepskaHue TOMAIIHeEH
padoThI

Pe3yabTarhbl 1oMaliHel
padoThl

Paszgen 1. DmemMeHTHI
aare0pbl, TeOpUHU
MHOKeCTB H
KOMOMHATOPUKH

Lesb: HaydnuThCS peIIaTh 33134 U3
paznena anredopbl, TCOPUU MHOXKECTB
Y KOMOMHATOPHKH.

Coaep:xkaHue: OHATHE MHOXECTBO;
MOZIMHOKECTBO; OIIEpaIuy HaJl
MHOKECTBaMU; hopMyna
BKJIFOYCHUS M UCKITIOUCHHS,
JI0Ka3aTeIbCTBO TOXKIECTB;
JI0Ka3aTeJIbCTBO HEPABCHCTB;
peleHre ypaBHeHH, HEPAaBEHCTB U
UX CHCTEM; PEIICHHE 3a/1a4 C
IIOMOILBIO YPAaBHEHHUN U
HEpaBEHCTB; KOMOMHATOPHBIE
MpaBHJIa CyMMBI U TIPOU3BEICHHS,
KOMOMHATOpHbIE KOH(UTYypaLuu:
pa3MeleHusl, IePeCTaHOBKH U
COYETaHMUSI.

Pemenne 3agau:

1) Bopaykosa T.C. 3ama4Huk-

MPAaKTUKYM M0 MareMaTukKe
JUISL CTYIEHTOB (haKyibTeTa
HAYaJIbHBIX KJIACCOB:
yuaebnoe nocobue / T.C.
Bbopaykosa; Kpachosip. roc.
e/ YH-T UM.
B.Il.Acradnesa. -
Kpacnosipck, 2006.

2) 3a;aud U3 MIKOJBHBIX

y‘-Ie6HI/IKOB 110 MaT€MaTuKe

Pazgen I1I. OcHoOBBI
MaTeMaTH4YeCKOM
JOTUKHU

Lean: HayunTHCS peniarh 3a7a4u U3
paszena MaTeMaTuyecKOM JTOTUKH.
Conep:xkanue: 3a1a4u Ha
pacro3HaBaHUE OCHOBHBIX MOHITHI
MaTeMaTUIeCKOM JIOTHKH;
onpeeneHue ICTUHHOCTHBIX
3Ha4eHUH hopMy anreOpbl
BBICKA3bIBAHUI U JIOTUKU
MPEANKATOB; YCTAHOBJICHUE
JIOTUYECKOTO CJIEJICTBUS M aHAJIU3
paccyXIeHUM.

Pemenne 3anad:.

1) Bopaykosa T. C. 3agauHuK-

MPaKTHKYM [0 MaTeMaTHUKe
JUISL CTYIEHTOB (haKynbTeTa
HAYaJIbHBIXKJIACCOB!
yuebHoe nocobue / T.C.
bopaykosa; KpacHosp. roc.
nes. yH-T UM.
B.Il.Acradnesa. -
Kpacnosipck, 2006.

2) Tumodeena H.b. Pabouas

TETpaJb M0 MaTEMAaTUKE JIJIs
CTYIEHTOB (haKyibTeTa
HayaJIbHBIX KJIACCOB.
Paznen «OnemenTsI
norukn». KpacHosp. roc.
nef. yH-T uMm. B.IL
ActadoeBa. —KpacHospck,
2009.

Paszgea |11. DiaemenTsl
TEOPHH YHCEJ

Iesb: HAydIUTHCS pelIaTh 3aa4K U3
paszerna TEOpHH YHCe.

Pemenne 3anau:

1) Bopaykosa T. C. 3agauHuk-




Coaep:xkaHue: 3aIIUCh LEIBIX
HEOTPHIIATeILHBIX YHCET B
Pa3IMYHBIX CUCTEMaX UCUUCIICHUS,
aprudMeTHYECKHE OIepalliy Hal
YUCJIAMH B PA3JIMYHBIX CUCTEMAX
CUMCJICHHS; 3a1a41 Ha JEIUMOCTb U
JIeJICHUE C OCTAaTKOM; 3a/a41 Ha
naxoxaenne HOJl u HOK uucen.

2)

MPAKTHKYM IO MaTeMaTUKe
JUTSL CTyACHTOB (paKysbTeTa
HAYaJIbHBIXKJIACCOB!
yuyeonoe nmocodue / T.C.
bopaykosa; KpacHosp. roc.
nea. yH-T UM.
B.IT.Acradnena. -
Kpacnosipck, 2006.

3aja4m U3 UIKOJIBHBIX
y4eOHUKOB 10 MaTEMAaTHUKe.

Pazgen |V. YucaoBblie
CHCTEMbI: MHOKECTBO
HATYPAJbHBIX YHCeJI

Heab: HayuYnTHCS pelaTh 3a7a4u ¢
HaTypaJbHBIMH YHCIIAMHU.
Conep:xanue: akcuomsl [Tuano,
MOPSAIKOBBINA U KOJIMYECTBEHHBIHN
CMBICJI HaTypaJbHOTO YHCTIa;
aprudMeTHYECKHUE OTepalliy HaT
HaTypaJbHBIMU YHCIIAMU; BBIOOD
JEHCTBUM U UX 000CHOBAHHUE TIPH
pEIIeHUU TEKCTOBBIX 33]1a4
IIKOJIBHOTO Kypca MaTeMaTHKH.

Pemenue 3anau:

1)

2)

bopayxosa T. C. 3agaunuk-
MPAKTUKYM 10 MaTeMaTHKe
IUTSL CTyICHTOB (haKysbTeTa
Ha4aJIbHBIX KJIACCOB:
yuebHoe nocobue / T.C.
bopaykosa; KpacHosp. roc.
neja. yH-T UM.
B.IT.Actadnena. -
Kpacnosipck, 2006.

3aja4m U3 UIKOJIBHBIX
y4eOHUKOB 10 MaTEMAaTHUKe.

Pasznen V. Pacuiupenne
MHOKECTBA
HATYPAJIbHBIX YHCe]

Heab: HayunTHCS pelaTh 3a/1a4u C
paluoOHaJIbHBIMU U
NEHCTBUTENEHBIMU YUCIIAMHU.
Coaep:xkanue: 3a7a4u Ha 4acTu;
apudmeTnyeckue AeUCTBUS C
JTPOOSIMU; OKPYTIICHUE YUCENT;
3a/laud Ha MPUKUJIKY OTBETA; 3ada4H
Ha MPOUCHTHI U IMTPOIMOPLHH.

Pemenne 3agau:

1)

2)

bopaykosa T. C. 3agaunuk-
IPAaKTUKYM IO MareMaTuke
JUTS CTYICHTOB (paKylbTeTa
HaYaJIbHBIXKJIACCOB:
yuebHoe nocodue / T.C.
bopnyxosa; KpacHosip. roc.
nel. YH-T UM.
B.I1.Acradnena. -
Kpacnosipck, 2006.

3a1aun U3 MIKOJIBHBIX
Y4eOHHMKOB 110 MaTEeMaTHKE

Pazpea VI.
l'eomeTpuueckue
(urypsl 4 BeJMYHHBI

Iesb: HaydnuThCs pelaTh 3aa4u U3
paszzena reoMeTpuieckue GUrypsl u
BEJIMYMHBI.

Coaep:xanue: OCHOBHBIC 33/1a4M HA
MOCTPOEHUE, U3MEPEHUE U
OTIpe/IeNIeHNe TEOMETPHUECKUX
BEJIMYMH.

Pemienue 3agad:
I'eomeTpuueckue 3agaun u3
HIKOJIbHBIX Y4€OHUKOB I10
MaTeMaTHKe

5.2. OueHoYHbIE CPeICTBA /JIsl IPOMEKYTOYHOI aTTeCTAlMU

5.2.1. TunoBbIe BONPOCHI K 3a4eTy/IK3aMeHy 0 JUCHHUILINHE

«MareMaTHKa»
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10.

11.

12.

13.

14.

15.

16.

basosblii pasaen 1. DiaeMeHTHI aJredpbl, TEOPUH MHOKECTB 1 KOMOMHATOPHUKH

[ToHsiTHE MHOXKECTBA, dJIEMEHTAa MHOXECTBA, MOJIMHOXKeCTBAa. KoHeuHble U OECKOHEUHbIE
MHOXkecTBa. CriocoObl 3ajaHust MHOXKeCTB. [IpuMepsl.

Onepaunu Hag MHOXKecTBaMHU. [Tpumepsl.

@dopmyiia BKIIOYEHUS U UCKIFOUEHUS I MOJCUETa 3JIEMEHTOB B OObEJUHEHNN HEITYCThIX
KOHEUYHBIX MHOXECTB. [Ipumepsl.

[TonsTHe pazbuenus MHOXKeCTB Ha Kiacchl. [IpaBuia pa3ouenus. [Ipumepsl.

JlexapToBO IPOM3BEIEHUE MHOKECTB U €ro cBoicTBa. CriocoObl OIpeieeH s KOJINYECTBa
3JIEMEHTOB B 1€KapTOBOM Ipou3BeAcHUU. [Ipumepsl.

[ToussTue  oTHOomeHMss Ha  MHOXecTBe.  CBoiicTBa  OTHOmIEHMH.  OTHOLIEHUS
SKBUBAJICHTHOCTH U IOPSAIKA.

Anrebpanueckas oneparys: onpeaeaeHue, CBOUCTBa U BUAbL. [Ipumepsl.

Anrebpanueckue  BbIpaKEHMs. TOXAECTBO M TOXKIECTBEHHbIE IPeoOpa3oBaHUs.
Jloka3arenbcTBO TOXAECTB. [Ipumepsl.

Yucnossle paBeHCTBA U HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPAaBEHCTB. J[0ka3aTenbCTBO
HEPaBEHCTB.

YpaBHeHue ¢ onHoW mepeMeHHON. KopeHb ypaBHeHMs. PaBHOCHIBbHBIE ypaBHEHUS.
OcHoBHbIE paBHOCWIIbHBIE IpeoOpa3oBaHus ypaBHeHUH. [Ipumepsl.

HepaBenctBo ¢ onHOM mnepemeHHOW. PaBHocwibHble HepaBeHCTBA. (OCHOBHBIE
paBHOCHJIbHBIE ITpeoOpa3oBaHUs HepaBEHCTB. [Ipumepsl.

O Mmerone mMaTemMaTHuecKoro MonaenuposaHus. IIpuMepsl ypaBHEHMII M HEPAaBEHCTB Kak
MaTEMaTUYECKUX MOJEIIEH Pa3INYHbIX PEAIbHBIX CUTYalLHi.

Onpenenenne koMOMHATOpHOM 3amaun. CriocoObl HAMJIATHOIO MPEJCTABICHUS PELICHUS
KOMOMHATOPHBIX 3a7ad METOAOM Iepebopa: ¢ MOMOIIBI0 TaOJHIl, ¢ MOMOIIBI0 IpadoB.
[Tpumepsr.

OcHoBHbI€E IIpaBUJIa KOMOMHATOPUKHU: NIPABUIIO CYMMBI U ITpousBeaeHus. [Ipumepsl.
KomOunatopusle koHpurypauuu u ¢GopMyiasl JUid [OJACYETa 4YHCia pa3MelleHuil,
COUYETaHM U NepecTaHOBOK Oe3 MoBTOpeHui. [Ipumepsr.

KomOunatopusle koHpurypauua u ¢GopMyisl Ui IOJACYEeTa 4YHciIa pa3MelleHui,
COYETaHMUM U NTEPECTaHOBOK € MOBTOpEeHUsIMU. 1Ipumepsl.

Ba3zoBnslii pazaen 2. OcHOBBI MATEMaTH4YeCKOM JIOTHKHU
Kontpoabnas padora

Bapuant Ne 1
C nomoibto TabauI KICTUHHOCTH, BBISICHUTE, PABHOCUJIBHBI JIU CIEAYIOUIE (GOpMYJIbI
anreops! BeickaspiBanuii: F = ((AAB) = C) 2 BuG = (AABAC)VE.
Jlanbl BeICKa3bIBaHUA: A: «TPEYToJbHUK SIBISIETCS MPSIMOYTOJIbHBIMY, B: «cymma kBajgparoB
JUIMH JIByX CTOpPOH TpPEyrOJIbHUKAa paBHAa KBaApary [UIMHBI TPETbEH CTOPOHBD).
Cdopmynuposars BbickaszbiBanusi: 4—B, B—A, ~4——B, -B—>—A, A—~B u ycraHours
VMCTUHHOCTHOE 3HAUEHUE JUIs KaKJI0TO U3 HUX.
BoIsicHUTB, SBJISIETCS JIM JIOTUYECKU MPaBUIIbHBIM Cleytoliee paccyxaenue: «Bce kpyribie
Oynouku BKycHbIe. HekoTropble pyMmsiHbIe OyJIOYKM HE BKYCHBIE. 3HAYUT, HEKOTOpBIE
pYMsiHbIE OYyJIOUKU HE KPYIJIbIE.

Bapuant Ne 2
C nomoibio TabauI UCTUHHOCTH, BBISICHUTE, PABHOCUJIBHBI JIM CIEAYIOUTHE (POPMYIIbI

anreOps! BoickasbiBannit: F = ((AAB) = () = Bu G = (AABAC)VE.

Hanbl BeickasbiBanus: C: «Ha HeOe ecth Tyuw», D: «wmper noxap». Cdhopmynnposarb
Boicka3piBanms: C—D, D—C, -C——D, -D——C, CD u ycTaHOBUTh HCTHHHOCTHOE
3HAYEHHUE TS KaKI0r0 U3 HHX.




10.
11.

12.
13.

14.

15.

BbISICHUTS, SIBIISI€TCS JIU JIOTHYECKU MTPABHIIBHBIM CIIEAYyIOLIee paccyxaeHue: «Bce metamibl
ANeKTponpoBoAHbl. HekoTtopsle sxuakocth — MeTtabl. (CienoBaTenbHO, HEKOTOpHIE
AKHUJIKOCTHU 3IEKTPONPOBOIHBI».

Ba3oBblii pazgen 3. DjeMeHTHI TEOPHH YHCEJ

[TonsstTue o cucreme cuucineHus. lIO3MIMOHHBIE M HENO3ULMOHHBIE CUCTEMBI
cuncienus. [Ipumepsl.

[Jecatuynas cucreMa cumciaeHus. Teopema O NPEACTABICHUU YHCIA B IECATUYHOU
cucteme curciaeHus. CpaBHEHHE YMCEIl B JECATUYHOMN cucTeMe cuncienus. [Ipumepsr.
ANTOPUTMBI CIOXKECHHS W BBIYATAHUS MHOIO3HAYHBIX YMCEN B JECATUYHON CHUCTEME
cunciienus. [Ipumepsr.

ANTOpUTMBI YMHOXKEHHUS M JEJICHUS MHOTO3HAUHBIX YUCENl B JECATUYHOHW CHCTEME
cunciienus. [Ipumepsr.

ITepexon U3 omHOI cuCTeMBbl CUMCIEHMs B ApPYryro. Apudmernueckue onepaunuu B
JPYruX IMO3UIMOHHBIX CUCTEMAX CUMCIIeHUs. [Ipumepsl.

OTHolIeHnE 1eIMMOCTHU U €ro cBoicTBa. [Ipumepsl.

[Ipusnaku nemumoctu Ha 2, 3, 5, 7 u 11 B JAECATUYHOM CHUCTEME CUUCICHUSA.
[Tpumepsr.

[Tpusnaku genumoctu Ha 4, 8, 9, 25 B necaTnyHOM cucTteme cuncienus. [Ipumepsr.
ITpusnak nenmumoctu [lackans. IIpumMepsl ero UCIONb30BaHMUS.

[Henenue c ocrarkom. Teopema 0 eTMHCTBEHHOCTH AEJIEHUs ¢ 0cTaTKoM. [IpumMepsr.
Haubonpmuii obmuit genutens (HOJ[) nByx uymcen, ero cBoiicTBa. ANTOpUTM
EBximna muist naxoxxaenust HOJ. [Tpumepst.

B3aumHO npocThie YnCiia U UX CBOMCTBA.

Hauwmensmee obmee kparnoe (HOK) nByx uwmcen, ero cBoilcTBa, NpHUMEHEHHE.
[Tpumepsr.

IIpocTele umcna, CBOMCTBA MPOCTHIX uucend. Kpurepuil pacno3HaBaHHsS HPOCTHIX
yucen. Pemero Oparocdena. [Ipumepsr.

OcHoBHast Teopema apudmeruku. KaHoHMuYeckoe Tpe[CTaBlIieHUE HaTypaJbHbBIX
yucen. [Ipumepsl. Haxoxnenne HOK m HOJl nByx umcen nmo mx KaHOHMYECKOMY
npeacrasiieHuto. [Ilpumepsl.

Ba3osblii pazgen 4. UnciioBble cHCTEMbI: MHOKECTBO HATYPAJIbHBIX YHCEJI

CyIHOCTh aKCMOMAaTHYECKOW TEOpPHM HaTypaslbHbIX uncesn. OmnpeneneHue HaTypalbHOTO
qucia.

CrnoxxeHue HaTypaJbHBIX 4YHCENl W €ro cBoicTBa. Teopema o0 CyIIeCTBOBaHUU U
€MHCTBEHHOCTH ONIEPALIUU CIIOKECHHUS.

YMHOXEHNE HaTypAJIbHBIX YMCEN U €r0 CBOMCTBA. [Ipumepsr.

OTHolIEHNE MEHbIIE HAa MHOXKECTBE HaTypaJIbHbIX YHCEN M €ro cBoiicTBa. Teopema o
TPaH3UTUBHOCTU OTHOIIEHUS MeHbIIe. [Ipumepsl.

Onepanys BIYUTaHUSA. 3aKOHBI MOHOTOHHOCTH. [IprMepsl.

Omnepanus nenenus, ee cBovictsa. [Ipasuna nenenus. [Ipumepst.
TeopeTnKo-MHOKECTBEHHBII CMBICII HATYpaIbHOIO YHCIIA.

TeopeTrKo-MHOKECTBEHHBII CMBICII OTHOIIEHHSI MEHBIIIE.

TeopeTuK0-MHOKECTBEHHBII CMBICII OTIEPALlUU CIIOKEHUS U YMHOXKECHHUS.
TeopeTrKo-MHOKECTBEHHBII CMBICI ONIEpallii YMHOXKEHUS U JACeTIECHUS.

. HaTypanLHoe YUCJIO KakK MCEpa BCIWYHHBI. IIoHsaTHE MTONOXKUTEIBLHON CKaHHpHOﬁ

BEJIMUMHBI U €€ U3MEPEHUE.
[Tonsitne «3amaga». Buapl 3agau. O6ocHOBaHUE BbIOOpa apupMETHUECKUX JeHCTBUN
IIPU PEIIeHNU TEKCTOBBIX 3a/1ay.



ISl
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Ba3oBblii pa3nea 5. Pacuiupenne MHOKeCTBA HATYPAJIbHBIX YK CeJ

O pacmmpeHMH MHOXXECTBAa HATypaibHBIX uuncen. [loHATHe M07HM, OOBIKHOBEHHOMN
npobu. OcHOBHOE CBOMCTBO npobu. 3agaun Ha yacTu. [Ipumepsl.

OnpeneneHne MNOJOXKUTEIBHOIO palMoHajdbHOro uucia. Hecokparumas 3anuch
panuoHanpHOro yucia. [Ipumepsr.

CnoxeHue  NOJOXUTENbHBIX  pAalMOHANBHBIX  uucesl. CBOICTBA  CIOXKEHHUS
IIOJIOKUTENIBHBIX PALIMOHANIBHBIX YKcell. [IpumMepsr.

BblunTanue TOJNOXUTENBbHBIX PALUMOHAIBHBIX YMCEI. YCIOBHE CYyIIECTBOBAaHMUS
pasHoctu. [IpaBuna Beruntanus. [Tpumepsr.

YMHOXKEHUE MOJI0KUTEIBHBIX PALIMOHAJIBHBIX YHCEII, €r0 CBOMCTBA. [IpumMepsl.
JlesieHne NOI0XKUTENbHBIX palOHaNbHbIX yncell. [Ipasuna nenenus. [Ipumepsr.
OTHolleHHE MOps/IKa Ha MHOYKECTBE palMOHaJIbHBIX uucen. IIpaBunma cpaBHeHus
npobeit. [Tpumepsl

CBolicTBa MHOXECTBAa palUMOHAJIbHBIX uyHucel. CBs3b MEXAy MHOXECTBOM
HaTypaJIbHBbIX M PAalMOHAJIBHBIX ynced. CMEIIaHHbIE YKMCla M ONEPAllMHd HaJ HUMH.
IIpumepsl.

[TonsATHE KOHEYHOHM AecATUYHOM Jpodu. CBOICTBA KOHEUHBIX IECATHYHBIX APOOEH.
IIpumepsl.

Omnepanyy Hajl KOHEUHBIMU JI€CATUYHBIMU APOOsSMH U X cBoHcTBa. [Ipumepsl.
[IpencraBnenre OOBIKHOBEHHOW ApoOM B BUAE KOHEYHOW JecATUHHON. OKpyIieHue
yucen. Jlecatnunble npuOInxeHns oObIKHOBEHHBIX Apobeil. [Ipumepsr.

[Torsitne  OSCKOHEYHOW  JCCATHYHOM  mepuogudeckoil  apobu.  IlpaBmia
npeoOpa3oBaHus OOBIKHOBEHHOU ApoOU B IECATUUHYIO U HA000poT. [IprmMepsl.
[TonsiTue mpoueHTa. 3aaa4u Ha HaXOKAEHHE MpoLeHTOoB. [Ipumepsl.

[TonsstTue nponopuuu. OcHOBHOE cBoOMcTBO mnponopuuu. IIponopuuonansHas
3aBUCHUMOCTh MEXJy BEJIMYMHAMU. 3aJadyd Ha [PONOPLUOHAIBHOE JIEIECHHUE.
IIpumepsl.

BasoBblii pa3zaen 6. leomeTpuyeckue (pUrypbl ¥ BeJHYUHBI
O reometpun JloGaueBcKOro: MCTOpUsSI BOSHUKHOBEHHUS, OCHOBHBIE TOHSTHS, MOJIOXKEHHUS,
AKCHOMBI.
AKCcHOMaTHKa €BKJIMJIOBOM I'€OMETpUU: BOSHUKHOBEHHE I'€OMETPUHU, OCHOBHBIE MOHATUS U
OTHOLLIEHHUs, TPYIIBl aKCUOM, pAa3JIM4YMe IIKOJIbHONM aKCUOMATHUKA U aKCUOMATUKHU
'unsbepra
[Tonsitue reomerpuueckoit ¢urypsl. Jlyu, orpesok. Ilmockue, BBITyKIIbIE U HEBBIMYKJIbIE
¢Gurypsl, MHOTOYTOJIbHUK, OCHOBHBIE XapaKTEPUCTUKU I'€OMETPUUECKON (QUTypbl, TIOHITHE
IIepUMeETpa U IUIOIIAANA B HAYaIbHOM ILKOJIE.
Vbl noHsTHE yrila, 0003HaYeHHE, BUABI YIJIOB, OMCCEKTpUCA yIia, U3MEPEHUE YIJIOB,
BBEJICHUE IOHATHS YIJIA B IIKOJIBHOM KypCe MAaTEMaTHUKH.
[TapamiensHOCTh MPSMBIX Ha IJIOCKOCTU: OMNpeZeNieHue, YIbl, oOpazyemble NpH
[IEPECCUCHUH JABYX IApaUICIbHBIX MPAMBIX TPETbEH IPSIMOM, aKCMOMBI MApaUIeIbHOCTH,
CBOMCTBA M MPU3HAKU NAPAJJIEIbHBIX MPSMBIX.
IlepneHAUKYISAPHOCTD NPSAMBIX Ha IJIOCKOCTH: OIPEIEICHUE, CBOMCTBA IIEPIIEHIUKYIIIPHBIX
OpSAMBIX C JOKa3aTeabCTBOM. JlokasaTb, 4YTO JBE TMpsAMBIE OJHOW IUIOCKOCTH,
NepIEHIUKYIAPHBIE TPEThel MPAMOM, MapauieIbHbI MEXTy COOO.
IloHsiTHE MHOTOYTOJBHUKA, BBIIYKIbIE M HEBBIIYKJIBIE MHOTOYTOJIBHUKH, JIUaroHaJb
MHOIOyIrOJIbHHUKA,  CyMMa  yIJIOB  BBIIYKJIOIO  MHOIOYIOJIbHUKA,  IPaBUJIbHbBIE
MHOT'OYTOJIbHUKH,
IlonsTHEe mepuMeTpa U IUIOLIAAM MHOTOYTOJIbBHUKA, PAaBHOBEIUKHUE, PABHOCOCTABICHHBIE U
PaBHBIE MHOTOYTOJIbHUKH.
IlonsiTHE TPEYTOJILHUKA, BUIBI TPEYTOJIBHUKOB, TEOPEMA O CYMME YIJIOB TPEYTOJIbHUKA,
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buccekTpuca, Menuana, BbICOTa B TpeyroiabHuke. OnpenesieHue U CBOMCTBO CPEIHEN JTMHUN
TPEYroJbHUKA.

ITpusHaky paBeHCTBA TPEYrOJAbHUKOB. DOPMYIIbI HAX0XKACHUS IUIOMAN TPEYTOJIbHUKA.
PaBHOOeApEHHBII TPEYrOJBHUK: ONpEAeICHHEe, MPU3HAK PAaBHOOEIPEHHOIO TPEYTOJbHUKA,
CBOWCTBO OMCCEKTPUCHI, IPOBEIEHHON K OCHOBAHUIO.

PaBHOCTOpOHHMI  TpPEyrOJBHUK. OIPEACICHHE, CBOMCTBA, HAXOXICHUE IUIOLIAJH
PaBHOCTOPOHHETO TPEYTOJIbHUKA.

[TpsAMOyYTONBHBIN TPEYTONbHUK: omnpeneneHue, Teopema [ludaropa, HaxoxaeHHE IO TN
IPSMOYTOJIBHOTO TPEYrOJbHUKA, CBOWCTBO OHCCEKTPHCHI, NPOBEICHHOM K TUIOTEHY3€,
OTHOILIEHHUS CTOPOH IIPSMOYT'OJIBHOT'O TPEYTOJIbHUKA.

YeTbIpexXyroJpHUKA: OIpPEINEICHUE, IOUaroHajld, CyMMa YIJIOB, HAXOXXICHHUE IUIOIIALU
IIPOU3BOJIBHOTO BBIIIYKJIOIO YETBIPEXYTOJIbBHUKA, OCHOBHBIEC YETHIPEXYTOJIbHUKY, U3y4aeMble
B ILIKOJIE, MX OIPEEeJICHUs, IPU3HAKHU U CBOMCTBA, (POPMYJIbI AJIs BBIYMCICHUS TUIOILAICH.
OKpy’>KHOCTb M KpYyI. OIIpelNeJeHHE, UIMHA OKPYKHOCTH, IUIOIIAJb Kpyra, Xopnaa, ayra
OKPYXHOCTH, BIINCAHHBIE U LICHTPAJbHBIC YIJIbl, CEKYLIUE U KacaTeJIbHbIE K OKPYKHOCTH,
UX CBOWCTBA.

3ajaun Ha TIOCTPOCHHE TIE€OMETPUUYECKUX (UIyp: MOCTpOEHHE JMHEHKOM, LUpKyJIeM,
LUPKYJIEM U JINHEUKOM, dTaIlbl pEIIEHUs 3a/1a4 Ha IIOCTPOCHHUE.

DneMEeHTapHBbIE 3a/1a4 Ha IOCTPOCHHUE.



5.2.2. TunoBble BAPHAHTHI TECTOB O JUCIUIIJIMHE
«MaremaTtuka»

Tect Ne 1
Ba3zoBbiii pa3gea 1. Ji1eMeHTHI aJre0pbl, TEOPUUA MHOKECTB 1 KOMOMHATOPUKH

1. Yucno mogMHOkecTB MHOXKecTBa B = {1, 2, 3}, paBHO

A)3 b) 6 B)7 s
2. Tlepeceuennem MHOXeCTB A n B HasbiBaetcs HoBoe MHOXKeCTBO AN B | koTopoe cocrout us
BCEX AJIEMEHTOB, IPUHAJICHKAITUX
3. O6beaunenneM MHOXKeECTB A u B HasbIBaeTcs HOBoe MHOkecTBO AV B | kotopoe cocTouT u3
BCEX AJIEMEHTOB, TPUHAIJICHKAITUX
4. Pa3HocThIO MHOKECTB A n B HasbiBaeTcsa HOBoe MHOXkecTBO A\B | koTopoe cocrout m3 Beex
AJIEMEHTOB MHOXKECTBA A, HE MPUHAIICIKALTUX
5. JlomonHeHueM MHOXKeCTBa A 10 MHOXECTBa B Ha3biBaeTcs HOBOE MHOKECTBO, KOTOpPOE
COCTOMT U3 BCEX DIIEMEHTOB
6. Jlns WuIrocTpalMu COOTHOIICHMH MEXAYy MHOXECTBAMH U OIEpaluil ¢ MHOXKECTBaMHU
MOJIB3YIOTCSA CXEMaMH, Ha3bIBAEMbIMU
7. VYcTaHOBHTE COOTBETCTBHE MEXIy omepanusamu Haa MHoxkectBamu A={1,2,34} u B={3,4,5,6}
U UX DJIIEMEHTaMU
A. ANB 1. {5;6}
b. AUB 2. {3:4}
B 5. 12
: 4. {1;2;3;4;5;6}
OrTBerT:
A b B r
8. VYcraHoBHTE COOTBETCTBHE MEXAy auarpaMmoi Ditepa u €€ CUMBOJIMYECKOH 3alnChio
1) 3) 4)
A A ! )

/B ‘
& &%
\_ \_
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A.ANBNC;  B.(ANB)UC; B. (ANB)U(ANC);  T.BN(CUA).

OtBerT:

A b B r

Crapocra Kypca mpeacTaBuiI OT4eT npenojanareito GusKkyasTypbl: Beero crynentos 45. U3
HUX B (pyTOOIBHON cekiuu — 25, 6ackerbonpHOM — 30, mraxmatHoW — 28, GyTOOIBHON U
OackeTOoNMbHOM — 16, PyTOONBHON M MIaxmaTrHO# — 18, 6ackeTOOIBHON U ITaxMaTHOU — 17,
BO Bcex Tpex cekumsix — 15. Otuer 6bu1 3a0pakoBan. [louemy?

Ortser:

N3 100 TypucTOB, OTIPABIAIOIIMXCA B 3arpaHUYHOE ITyTELIECTBUE, HEMELKHUM S3BIKOM
Binaneror 30 venoBek, aHMIMICKUM — 28, dpaniy3ckuM — 42. AHIIMICKAM ¥ HEMEIKUM
OJHOBPEMEHHO BIIAJCIOT § 4YEJIOBEK, aHIIMUCKUM U (paHiy3ckum — 10, HemMenkum u
¢bpaHIy3ckuM — 5, BceMu Tpems si3blkaMu — 3. CKOJIBKO TYPHUCTOB HE BIAJCIOT HH OJHUM
A3BIKOM?

Ortser:

B andaBure nnemenn YAY uUMeEIOTCs TOIBKO JBE OYKBBI — «a» U «y». CKOJBKO pa3iHuHbIX
CJIOB TI0 TPU OYKBBI B K&KJOM MOYKHO COCTaBUTh, HCIIOJIB3Ys al(aBUT dTOTO TUIEMECHH?
OtBerT:

CKOIBKUMH CITOCOOaMHU MOKET OBITH C(HOpMHPOBaHA KOMAaH/A U3 9 YEIOBEK Ha OJIMMITHATY
OT CTYJI€HYECKOU Irpymbl U3 23 yenoBek?

OtBerT:

Y crymenta 3 oak3ameHa. CKONBKO  BO3MOXKHOCTEH  pacmpeieNieHUus  OLIEHOK
(HEyIOBJIETBOPUTEILHO, YIOBIETBOPUTEIHHO, XOPOIIIO, OTIIMYHO)?

OtBerT:

[TepBoro cenrsa06ps Ha 1 Kypce HEKOTOPOro (axyinbTeTa 3alUIaHUPOBAHO 3 JIEKIHUH IO
pasHbiM npenmeraMm. Beero Ha 1 kypce usyuaercs 10 mpenmeroB. CKOJIBKO CyIIECTBYET
CIoco0OB COCTaBUTh pacnucaHue Ha 1 ceHTs0ps?

OtBerT:

Ha copeBHOBanus kaxiblii cTpenok fenan 10 BeicTpenoB. 3a Kaxaoe MONAaJaHUE OH
Iojlydaa 5 O4YKOB, & 3a KaXIblil IpoMax C HEr0 CHUMAJIOCh OJHO OYKO. YCIEHIHBIM
CUUTAJIOCH BBICTYIUIEHHE, IPU KOTOPOM CTPEJIOK norydan He MeHee 30 oukoB. CKOJIBKO pa3
CTPEJIOK JOJDKEeH ObLT MONACTh B MUIIEHb, YTOOBI €0 BBICTYIIJICHUE ObUIO YCIIEUIHBIM?

OTtBeT:

Ot nepeBHHU 10 kene3HogopokHou craHimu 20 km. [loe3n orxoaut ot ctanuuu B 11 4. B
KaKOM 4Yacy 4YeJOBEKY, JKUBYIIEMY B JEPEBHE, HAJ0 BBINTH W3 JIOMa, YTOOBI yCIETh Ha
1oe3]1, €CIM OH OyJeT UATH CO CKOPOCThIO 5 KM/4?

OTtBeT:

13 myHkToB A M B BbIeXanu 0JHOBpPEMEHHO HABCTpeUy APYT APYTY [Ba BEIOCUIIEANCTA CO
ckopoctamu 12 xm/u um 15 xm/4. [lepBrlii BemocumneaucT mpoexana g0 BeTpeud 60 Km.



KaxkoBo paccrosinne mexay nyHkramu A u B?
A) 75 kwm; B) 85 xM; B) 135 km.

Teer Ne 2
Ba3zoBnslii pa3gen 2. OcHOBBI MaTeMaTHYeCKO JJOTUKH

1. BrIcKa3sIBaHHE — 3TO

2. IIpennoxenue, KOTOPOE SBISETCS BBICKA3bIBAHUEM:
1) 23+11; 2) x<5; 3) 2*4=8; 4) 2>3.

3.  OmHOMECTHBIN MpEarKaT — 3TO

4. TlpemiokeHne, KOTOPOE SBJISIETCS OJHOMECTHBIM ITPEAMKATOM:
1) x+11; 2) x<y; 3) x+4=8; 4) 2>3.
5. Bimkaiiiee pooBo€e MOHATHE, IIPH ONPEICICHNH TOHATHS «KBaIpaT:

1) MHOTOYTOJIbHHK; 3) npsSMOYTOJIbHHUK;
2) 4eThIPEXYTOJIbHUK; 4) mapanenorpaMmm.

6. BugoBoe nmoHsATHE IS IIOHATHUSA «IapajiieJIorpaMm»»:

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

7. Jlns Toro, yToOBI CyMMa ABYX HaTypasIbHBIX yHcell Oblta Oombiie 20,
, 4TOOBI XOTI OBl OJHO W3

cliaraeMbix ObL1O OonbIne 10.

8. Jlns Toro, 4ToObl pa3HOCTH JIBYX YMCEI ObLIa YETHOH,

, 4TOOBI oba KOMIIOHEHTA

BBIUUTAHUS ObUIM YETHBIMH.
9. Ecmm ycnosue 4: x>1; ycnosue B: X>10; ycnosue C: X>13; ycnosue D: X>20, To

1) C neobxoaumo s A, 3) D "Heobxoaumo ais A4,
2) C HeoOx0auMo 11 B; 4) B neobxoaumo s C;.

10. Ecmu ycnoBue 4: X<0; ycinoBue B: X<2; ycnosue C: X<20; ycnosue D: X<30, To

1) C mocraTouno ms A; 3) D nocrarouno mis A4,
2) B mocTaTouHO 111 A; 4) B nocrarouno s D;.
Tect Ne 3

Ba3zoBblii pazges 3. J1eMeHTbI TEOPHH YK Ce



1. Cymma 6-105+5-10%+4-10*+3-10%+2-10%+1-10 paBHa unciy
1) 6 543 21; 2) 6 543 2100; 3) 123456; 4) 6 543 210.
2. HarypanbHoe uncio a nenurcs Ha HaTypajibHOE YUCIIO 8, €CIIU
3. Y100l HANTH HEW3BECTHOE AEIUMOE, HAIIO
4, YToObl HAMTH HEU3BECTHBIN NEIUTEb, HAIO
5. VYKaxuTe BEpHOE yTBEPKIACHHE:
1) Ecnm kaxjoe ciaraeMoe JCIUTCS Ha HEKOTOPOE YUCIO, TO U CyMMa 3THUX ClIaraeMbIX
JIENIUTCS Ha 3TO YHUCIIO.
2) Ecnu omHO M3 ciaraeMbIX JCTUTCS HA HEKOTOPOE YHCJIO0, TO U CyMMa 3THX CllaraeMbIX
JIENIUTCS Ha 3TO YHUCIIO.
3) Ecnu kaxmpoe ciaraeMoe He JACIUTCS Ha HEKOTOPOE YUCIIO, TO M CyMMa THX CJIaraeMbIX
HE JISTUTCS Ha 3TO YHUCIIO.
4) Ecnu cymMMma ciaraeMbIX JCIUTCS Ha HEKOTOPOE YHCIIO, TO KaXKI0€ CIaraeMoe JCIUTCS
Ha 3TO YHUCJIO.
6. Ecmu nenmumoe yBenmnuuth B 8 pas, a JIenuTeNb — B 2 pas3a, TO YacTHOE CTaHET
7. Ecmu nenumoe ymensmuth B 9 pa3, a nmenmurtens — B 3 pasa, TO YAaCTHOE CTaHET
8. Eciu nenumoe yBenmn4uTh B 6 pas, a JeIUTEh YMEHBIIUTH B 2 pa3a, TO YaCTHOE CTAaHET
9. HarypanbHoe yuco nenuTcs Ha 3, eciiu
10. HarypanbHoe 4rcio AenuTcs Ha 4, eclii
11. HarypasnbHoe uucio aenutcs Ha 11, ecnu
12. HarypanbHOE 4KCI0 HA3BIBAIOT MPOCTHIM, €CIIH
13. HarypanbHoe umcrno, wumeroniee Ooiee JBYX HATypalbHBIX JETUTENeH, Ha3bIBAIOT
14. HawuGonbmmii 001Ul 1eTUTENh ABYX YUCEN — 3TO
15. HO/JI (525; 231)
1) 3; 2) 7, 3) 21, 4) 11.
16. Haumensblee ob1iee KpaTHOE ABYX YHCEIN — 3TO



17. HOK (525; 231)

1) 21, 2) 121275; 3) 5775; 4) 1155.
18. B xaxxaom Oykete TOMKHO OBITh 2 KpacHBIX U 3 Oenbix po3bl. Ecian umeercs 40 kpacHbIX U
50 OeIbIX po3, TO HauOoJIbIIee KOJINYECTBO TaKuX OyKeTOB
paBHO

19. Ecnm naruznagnoe yncio 5X98y kparHo yucity 72, To 4uCiIO 5X — Y paBHO
a)-3;0) 1;8) 12; 1) 4; n) 24

20. 123 paGoTHHKa OpraHu30BaHbl B Opuranasl mo 7 u mo 12 vemoBek. OCTaTok OT JeIeHUS
oOmiero uucia Opuraja Ha 5 paBeH
a) 1;0) 2;8)3;1) 4; 1) 0

Tect Ne 4
Paznen 4. UnciioBble ccTeMbl: MHOKECTBO HATYPAJIbHBIX YHCe

1. MHoxecTBO, 11  DJIEMEHTOB  KOTOPOTO  yCTAHOBJIEHO ,
YIOBIIETBOPSIOLIEE , Ha3bIBaeTCA
MHO)XECTBOM HAaTypaJbHbIX YHUCEIL.

2. OHpeI[eJ'II/ITB, KaKas U3 MMpeACTABICHHBIX MOI[CJ'ICﬁ YAOBJICTBOPACT CUCTCME dKCUOM IIeano:

1 2 4

o—0— >0
1 2 3

e—0 .

3 1 2 5 r
A B a. a. a3 B

3. YCTaHOBHUTH COOTBETCTBHE MEXAY alreOpandeckoil ornepanueil W yCIOBHAMH, C
MIOMOIIBIO KOTOPBIX OHA OIPEJE/ICHa HA MHOXKECTBE HAaTYpaIbHbIX YUCE:

Onepartust VYcnoBust
A. Cnoxenue (a+b) 1. a=b+c 5. ab=c
b. Berunranue (a-b) 2. a+b =(a+b) 6.a'1=a
B. IIpoussenenue (ab) 3.a+l=a 7.bc=a
I'. lenenue (a:b) 4. ab’=a'b+a 8. a=b-c

B tabnuiie moj kaxxaoi OyKBOM, ONpenessSIoniei onepamunio, yKaxkKuTe HoMep MOAXO/SIIEro
YCIIOBUS JIJISL JAHHOM OITepaIlvH.
Omeem: A b B T

4. YT10oOBI CyMMY JIByX CJIara€MbIX YMHOXKUTh Ha YUCIIO, MOXKHO

5. UToOBI U3 CYyMMBI JIByX CJIaraéMbIX BBIYECTh YHUCIIO, MOXKHO




6. UYrToObI BEIUECTH U3 YHCIIA CyMMY JBYX CJIaraeMbIX, MOXKHO

7. s mo0bIX ABYX HATypajbHBIX YHCET MMEET MECTO TOJBKO OJHO M3 TPEX OTHOILICHHIA:

8. 19> 10, rak kax

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

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

11. Pasnenuts a Ha b ¢ ocTarkoM, 5TO 3HAYUT

. YCTaHOBHTE COOTBETCTBHE MEXK/Ty CBOMCTBAMH OTIEpAITUi M CITOCOOOM BBIYUCIICHHUS

MEePEMECTUTEITHFHOE CBOMCTBO CIIOKECHHS (412+116)-112=(412-112)+116
COYECTATCIIbHOC CBOUCTBO CJIOXKCHUA 844-(244+229):(844-244)-229
[IEPEMECTUTEIILHOE f)BOI‘/‘ICTBO YMHOKEHHUSA (37+42)+58=37+(42+58)
COYETATEIILHOE CBOUCTBO YMHOKEHUA _
pacupenenuTeIbHOe CBOMCTBO YMHOXKEHUS 183+100=100+183
OTHOCHTEJBHO CIOKEHHS 34-15=15-34
pacIpeIenuTeIbHOE CBOMCTBO YMHOKECHUS 39:6+39-4=39-(6+4)
OTHOCHUTEIIFHO BHIYUTAHHUS 39:6-39-4=39-(6-4)
(44-58):11=(44:11)-58

. pacupeeNuTEIbHOE CBOMCTBO JEJICHHUS
. (44+121):11=44:11+121:11

SRR

>

OTHOCHUTEIILHO CJIOKEHUS
pacupenenuTeabHOE CBOMCTBO I€NEHUS 10.(99-36):9=99:9-36:9
OTHOCHTEILHO BBIMHTAHHA 11.67-4-25-67-(4-25)
pacupenenuTeaIbHOEe CBOMCTBO AE€NEHUS
OTHOCHUTEIIEHO YMHOXEHUS
pacupenenuTeIbHOE CBOMCTBO BRIYUTAHUS

LCoo~NoOGRWNE

= w

&

B Tabnuiie moa KaxapIM HOMEPOM, OMPEAESIONIUM CIOCO0 BBIUMCICHUN, YKAXKHUTE OYKBY
MOAXO/IAIIIETO CBOMCTBA OIEpPALINH.
Omeem.

1 2 3 4 5 6 7 8 9 10 1

15. Vkaxure YHUCJI0, KOTOPOC MOKET 6BITB OCTAaTKOM IIpU ACJICHUH HATYPAJIbHOI'O YHUCJIa Ha 98.
A) 102 B) 100 B) 98 I) 96

16. B xax10M noabe3e Ha KaKAOM 3Taxke JIEBATUATAXKHOTO JIOMa PACIOI0KEHO MO BOCEMb
kBaptup. Haiinnte HOMep dTaxka, Ha KOTOPOM HaxomuTcst kBapTupa Ne 173,
A)3 b) 4 B)5 e

17. Terpaab crout 16 p. Kakoe HanOosnpliee KOJIUYECTBO TETpaiei MOXKHO KynuTh, umes 100




p.?

A)S b)6 B)7 R

18. Ilets paznenun yucio 108 Ha HeKOTOpoe Yncio U moay4dni octarok 10. Ha kakoe uucio
nenwn [lersa?

A) 14 b) 10 B)7 2

19. OxHo uucno Ha 62 Gosnbiie apyroro. [Ipu AeneHUU OTHOTO U3 HUX HA IPYTO€ C OCTATKOM
B 4YacTHOM moJjy4aercs S5 u B ocrarke 6. Haiiaute s>t yucna. Omeem:

20. YcTaHOBUTE COOTBETCTBHE MEXKAY BCIMYMHAMU U UX BO3MOXXHBIMH 3HAYCHUSAMMU

BEJIMYNHBI 3HAYEHUW A
A) 011871 MOHUTOPA KOMITBEOTEPA 1) 75 500 kB. kM
b) mnomane ropoxa Cankr-Ilerepbypra 2) 1439 kB. kM
B) momaas HOTTS Ha MajbIle B3POCIOTrO 3) 100 kB. MM
YyeJloBeKa 4) 960 xB. cM
I') mnomans KpacHogapckoro kpast

OrtBerT:

A b B r

21. Onpenenute 0OBEKT, €r0 BEITUYNHY, YUCICHHOE 3HAYCHUE U €IUHUILY U3MEPEHUS BETUINHBI
JUISL K&KJOTO U3 CIENYIOIINX NPEIJIOKEHUM:

[Ipennoxenne O0bekT Bennunna Enunnna Yucnennoe
(CBOMCTBO) U3MEpEeHHs 3HAYEHUE

a) B kopoOke 8 kr koHpeT

6) I'myOuna oBpara 2 m.

B) Ilnomianp yyactka 6 cOTOK

r) B cepBusze 12 Tapenox

1) Poct mikonsHuka Im 40 cm

22. N306pa3ute rpaduuecKyro WITIOCTPALUIO U MOJIENb PEIICHHS IS 3a/1a4H:

3agaya Mogens pemeHus

1. B 60nb1110i1 KJIE€TKE MOMmyraes B 2
pasa OoJbllle, 4eM B MAJICHbKOM, a B
MAaJICHBKOH Ha 5 MOIyraeB MEHBbIIIE,
4yeM B 60uib110i. CKOJIBKO MOITyTaeB
B OOJIBIION KJIETKE

2. JIBa MI0BIA IUIBUIM HABCTPEUY APYT
npyry. OUH NPOILIBLI 10 BCTPEUH
27 M, a Ipyroil — Ha 4 M MEHBIIIE.
Kakoe paccTosinue 0bu10 MEXTY
HUMH CHayaJia 3aribiBa’?

Teer Ne §
Ba3osblii pazgen 5. Pacimimpenne MHOkeCTBa HATYPAJIbHBIX YHce]

1. Coxkparute 1poOH U yKa)KUTE€ HAUMEHBIIYIO U3 3TUX IpoOeit

n 108 ) 360 3 315
) 225’ ) 420’ ) 540’
5 2 2 7 1
2. 3nauenue BeIpaxkenns |~ — = |:| =+ — )+ 3 = paBHo
g 5 3 20 3

1) 3; 2) 5; 3) 1;




10.

11.

12.

13.

14.

15.

4 4
Macca Topra cocTaBiseT T KI 1 emé — ero Maccsl. KakoBa Macca Topra?
=] o

OtBerT:

VkakuTe X0Ts ObI OJHO YKCII0, KOTOPOE OOJIbIIe %, HO MEHbIIE %
OtBer:
3purenyd MOIYT BBIATH M3 KHHO3aJIa YepPe3 Y3KUE U MIMPOKUE ABEPH. ECIIM OTKPHITHI TOIBKO
y3KHE JBEPH, TO BCE 3PUTEIH BBIXOIAT 32 15 MuH. ECM OTKPBITHI TOJBKO IIMPOKUE JTBEPH,
TO BCE 3pHUTEIU BHIXOZAT 3a 10 MuH. 3a Kakoe BpeMs 3ajl OCBOOOMMTHLCS, €CIH OTKPBITHI
OJIHOBPEMEHHO T€ U JPyTHe ABepH?

1) 12,5 mum; 2) 6 MHH; 3) 10 muH;

B xypnane 168 crpanuin. Koppekrop nmpounrtan mo odema 5 BCETO JKypHAIa, a nocie obena

1
€II€ HECKOJIBKO CTpaHHII. ITocme »Toro €My OCTajl0Ch IIPOYHUTaTh E JKypHaJa. CKOJIBKO

CTpaHUIl IPOYUTAT KOPPEKTOpP mocie odena?
1) 63; 2) 21; 3) 49;
2

Penaxtop npountan — pykonucu, 4to coctaBuiio 80 crpanunl. Ha apyroii 1eHb OH poYnTal
pu |

YETBEPTh OCTABILUXCA cTpaHULl. CKOJIBKO CTpaHUI] €l HE TPOYUTAHO?
1) 32; 2) 90; 3) 200;

VYkaxkurte uucnia, Kotopele Oosbiie 3,3, HO MeHbIIIe 5,5
1) 5,25; 2)5,51; 3)4,12; 4) 3,305; 5)5,503; 3)3,295; 3)4,638;

3nauenue sepaxenns (9,12 — 0,18+ 1,5): (3,17 + 4,33) pasuo

1) 1,18; 2)1,8; 3) 66,375;
Jnst 1eTcKoro mpa3iHuKa KyIHIH PYJIOH IBeTHON Oymaru [umHou 16,5 M. Ha nsrotoBnenue
¢naxkoB nouwio 0,4 3roro pynoHa. CKOJIbKO MOXKHO CJ€JIaTh THPJSHA U3 OCTAaTKOB PYJIOHA,

€cJIn Ha Kaxayto Tpedyercs 1,5 m?
n7,; 2) 27, 3) 6;

®depmep cobpain 8,5 11 16110k 1 20 11 kKapTodens. Ha xpanenue on nonoxui 80% coOpaHHBIX
s0m0k u 30% cobpanHoro kaprodens, a ocTaibHoe mpojai. SA6mox winu kaprodens oH
npojian GobIIe U Ha CKOJIBKO IIEHTHEPOB?

Ortger:

bacceiin mpsimoyronsHoi ¢popmbl uMmeeT pazmep 6x9 M. [lo nepumerpy 6acceiiHa BBUTOKHIIN
Oopatop u3 kBajgparHod mIUTKH pazmepoM 30%30 cm. Ckonbko moTpedOBaOCh TUIUTOK?
Kakyto miomiaaes 3aHuMaeT 6acceiiH BMecte ¢ 6oparopom?

Ortger:

JITMHBI CTOPOH MPSIMOYTOJIbHUKA OTHOCSATCS Kak 3:2. JlnmuHa OoJibllield CTOpOHBI paBHA 12
cm. [lepumeTp 3TOTO MPSIMOYTOJILHUKA PaBEH
1) 20 cm; 2) 96 cwm; 3) 40 cm;

JIBa KOMMepcaHTa BIOXKWIHA B IIPOEKT COOTBETCTBEHHO 2,5 MIIH. p. U 4 MIIH. p. U TIOJYy4HIIN
10% npu6su. OfHY MOJOBUHY ATOM MPUOBUIM OHM MOTPATHUIIM Ha HOBOE 00OPY/OBaHUE, a
BTOPYIO MOJIOBUHY Pa3JeMUIU MEXAY COOOW B TOM € OTHOIICHHH, B KAKOM HaXOJUJIHCh
BHECEHHbIE UMU JE€HBI'U. CKOJIBKO MOJTYYHIT Ka)K (bl ?
Otser:
Nmeetcs 3% u 30% pacTBopbl conu. B KakoM OTHOIIEHHH CIIEAYeT UX CMEIIaTh, YTOOBI
nosryduTh 12% pacTBop comm?

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




16. Hekoropoe umcno ymenbmmin Ha 30%. Ilomydyennoe umcino ymenpimmid Ha 20%. Ha
CKOJIBKO IMPOLICHTOB UTOTOBOC YUCJIO YMCHBIINIIOCH 110 CPABHCHUTO C HepBOHa‘-IaJII:HBIM?

s ow

10.

11

12.

13.
14.

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

Tect Ne 6
ba3oBblii pa3nen 6. 'eomerpuyeckue GUrypbl 4 BeJTMHUYMHbBI

BepHo 11, uTo miomaae S mapaiienorpaMma co croponamu a u b pasua ab?
OrtBerT:

BepHo 11, 9To momank S npAMOyroibHUKA AUaroHaibio d, paBHa d??
OrtBerT:

@urypsl, IMEIOLIUE PaBHBIC IIJIOIIAIN, HA3bIBAOTCS

Kak wu3MeHuTCs miom@ane MHOpsMOYTOJbHOIO TPEYrOJIbHUKA, €CIM €ro OCHOBaHUE
YBEJIMYUTH B 4 pa3a, a BBICOTY YBEJIUYUTH B 2 pasza?

1) yBenuuutcs B 2 pasza 2) yMeHbIIUTCS B 2 pasza 3) yBenuuutcs B 8 pa3
4) yMeHbIIUTCS B 8 pa3 5) HE UBMEHUTCS
Otger:

Beicota TpeyronbHuka paBHa 24 cM, ocHoBanue 0,36 wm. Ilmomaas maHHOTO
TpEyrojibHUKA paBHA:

1) 4,32 cm? 2) 4,32 M2 3) 4, 32 nm? 4) 432 cm?

OrtBer:

W3BecTHO, 4yTO y B pPaBHOOEIPEHHOM TPEYTOJbHHUKE CpEIHss JIMHUSA, TapajuieibHas
OCHOBAHUIO, paBHA MOJIOBUHE OCHOBaHUs. ChHopMyIupyiTe 00paTHOe YTBEPKICHUE:

Bepno 5 yTBepkaeHUE, 00paTHOE JaHHOMY B Bompoce 67

Ortser:

W3BecTHO, 4TO B poMO€ AraroHanu nepecekaroTcs noa npsimsiM yrom. Chopmynupyiite
o0paTHOe yTBEpKACHHUE.

BepHo 11 o6paTHOe yTBepkAeHHEe, 00paTHOE TaHHOMY B BoIipoce 87
OrtBerT:

SIBnsieTcs M MOHSATHE MPSIMOYTOJILHUKA POAOBBIM ISl IOHATHS pomMba?
OrtBerT:

SBnsercs JIn YCJIOBUEC NEPNCHAUKYIAPHOCTU I[HaFOHaHGﬁ YCTBIPEXYTOJIbHUKA

JIOCTAaTOYHBIM /7S onpeaeaeHus pomoa?
Ortger:

Briienute u3 npuBeieHHBIX CBOMCTB KBajpaTa CyIeCTBEHHBIE:
1) paBeHCTBO MPOTUBOJIEKAIINX CTOPOH;

2) paBE€HCTBO NMPOTUBOJIEKAIINX YIJIOB,;

3) paBeHCTBO BCEX CTOPOH;

4) paBEeHCTBO BCEX YIVIOB;

5) mapasuienbHOCTh MPOTUBOJIEKAIIUX CTOPOH;
6) NepHeHIUKYIIPHOCTh JUaroHaien;

7) paBEHCTBO JAMArOHAJICH;

8) nepneHANKYISIpPHOCTb CTOPOH;

9) nanHas Gurypa — 4eThIPEXyroJbHUK

Ortser:

OTpe3ok, COeANHSIONINN IBE TOUYKH OKPY>KHOCTHU, HAa3bIBAETCS
Brnmcannslil yros OKpy>KHOCTH, ONUPAIOIINICA Ha TUAMETP, PaBEH rpaaycoB.



15. Kakue ymbl, oOpasyeMble IpU IIEPECEUEHHH IBYX MapaUIENbHBIX HPAMBIX TPEThEit
IPSMOM, paBHBI MEX]Ly COOOIA:
1) BHyTpEeHHHE OHOCTOPOHHKE;  2) BEPTUKAJbHBIC;
3) BHyTpEHHUE HAKPECT Jiexkamue; 4) COOTBETCTBEHHEIE.

16.Vmibl, uMmeromue oO6LIYyI0 CTOPOHY, a [BE APYIHE CTOPOHBI KOTOPOTO COCTABISIOT
pa3BEepHYTHIN yroJl, Ha3bIBAIOTCS

17.01pe3ok, coenuHAIOMMNA BEPUIMHY TPEYrOJbHUKA C CEPEAMHON MPOTUBOJIEKALIEH
CTOPOHBI, Ha3bIBaETCA

18.Yacts npsamoit, uMeromas Havyaao U KOHel, Ha3bIBAeTCs

19.B npsMOyronbHOM TpeyroibHHMKE CTOPOHBI, 00pasyrollde HpSMOM Yroj Ha3bIBalOTCS

20.B npsAMOYronsHOM TPeyrodbHUKE OTHOMICHHME KATeTa, IIPUJIEKANIEro K OCTPOMY YLy, K
IPOTHUBOJISKALIEMY KaTeTy Ha3bIBaeTCs JTAHHOTO yTJIa.



3.3. AHaJau3 pe3yJIbTATOB O0YyYeHUsSI U NepeuyeHb KOPPEeKTHPYIOIUX MeponpUusiTHil
10 y4eOHOM AUCHHUILINHE

JIncr BHeceHus1 M3MEHEeHH
JlononHeHus: 1 U3MeHeHust B pabodei mporpamme aucuuiuinabl Ha 2017-2018 yuebnblit rox

B pa6oqy}o nporpamMmmy AUCHUILIMHBI BHOCATCA CICAYOINIMEC NU3MCHCHUA!

1. Ha turynsHom gmcre PIIJIT u @®OC wu3MeHEHO Ha3BaHUE BEJIOMCTBEHHOM
HNPUHAAIEKHOCTH « MUHUCTEPCTBO HAyKU U BBICILIEr0 00Opa30BaHMs» HA OCHOBaHUM mpukaza «O
BHeceHnu n3MeHnenuit B ceenenus o KI'TIY um. B.I1. AcradneBay ot 15.07.2018 Ne 457 (m).

2. B conepkaHUM NMCUMIUIMHBI BBIJENEHBI cleAyromue pasnens: Pazmen 1. DnemeHTHI
anreOpbl, TCOPUU MHOXKECTB U KoMmOuHatopuku. Pasmen 2. OCHOBBI MareMaTHYeCKOM JIOTHUKH.
Paznen 3. Dnementsl Teopun uncen. Paznen 4. UncioBble CHCTEMBI: MHOKECTBO HATypalbHbBIX
yucen. Pasmen 5. Pacmmpenune mMHOXecTBa HaTypaibHBIX uucen. Paszmen 6. [eomerpuueckue
Gburypsl u BEIIUYUHBIL.

3. Cromcok nmreparypsl OOHOBJICH YYEOHBIMH W y4eOHO-METOAWYECCKUMH H3IAHHSIMH,
JJIEKTPOHHBIMU ~ O00pa30BaTeNIbHBIMH ~ pecypcaMu; OOHOBJIIEH TIEPEYeHb  COBPEMEHHBIX
npodecCHOHANBHBIX 0a3 JaHHBIX U HH(POPMAITMOHHBIX CIIPABOYHBIX CUCTEM.

Pabouyast mporpamMma JUCIUIUIMHBI IEPECMOTPEeHa U 0l00peHa Ha 3acefaHuu Kadeapbl
€CTECTBO3HAHUS, MATEMATHKU U YACTHBIX METOJUK

npotokon Ne 8 ot 16.05.2017 r.

BHeceHHbIC H3MEHEHUS YTBEPXKIALO:
3asenyrommii kaheapoi il '
Y enp o P

OnoOpeHo HAYYHO-METOJMYSCKHM COBETOM CIICIIUATLHOCTH (HAIPaBICHHS TTOITOTOBKH)
(axynpTeTa Ha4aIBHBIX KJIACCOB
[Tpotokon Ne 6 ot 23.05.2017 r.

[pencenarens HMCC(H) /;{/ (f y ;/25/;5; M
dd

[ E.C. ITaukoBa



JIncr BHeceHUs1 M3MEHeHH
JlononHeHus: 1 U3MeHeHusl B pabodeid mporpamMe aucuuiuinHel Ha 2018-2019 yuebnsblit rox

B pa6oqy}o nporpamMmmy AUCHOUILIMHBI BHOCATCA CICAYOINIUEC NU3MCHCHUA:

4. Ha turynepHoMm usmcre PIIJI um @OC wu3MeHeHO Ha3BaHME BEJAOMCTBEHHOM
HNPUHAAIEKHOCTH « MUHUCTEPCTBO HAyKU U BBICILIET0 0Opa30BaHMs» HA OCHOBaHMM npukaza «O
BHeceHuu n3MeHnenuit B ceenenus o KI'TIY um. B.I1. ActadreBay ot 15.07.2018 Ne 457 (m).

5. B conmepxaHuu AMCUMIUIMHBI BbIAEJICHBI clieAyomue pasnensl: Pasmen 1. DnemeHTsI
anreOpbl, TCOPUU MHOXKECTB U KoMmOuHatopuku. Pasmen 2. OCHOBBI MareMaTHyeCKON JIOTHUKH.
Paznen 3. Dnementsl Teopun uncen. Pazgen 4. UnciioBble CUCTEMbBI: MHOXKECTBO HATypalbHbBIX
gyucen. Pasnen 5. Pacuiupenue mMHoXecTBa HarypasibHbIX uucen. Pazmen 6. T'eomerpuueckue
Gburypsl u BEJIMYUHBIL.

6. Cnomcok nurTeparypbl OOHOBJIEH Y4YeOHBIMH W Y4eOHO-METOIMYECKHMHU HW3JaHUSIMH,
AIIEKTPOHHBIMU ~ O00pa30BaTeNIbHBIMU  pecypcaMu; OOHOBJIEH TIEpPEYeHb  COBPEMEHHBIX
npodecCHOHANBHBIX 0a3 JaHHBIX U HH(POPMAITMOHHBIX CIIPABOYHBIX CUCTEM.

7. B (oHI OIEHOUHBIX CPEACTB BHECEHbl M3MEHEHHUS B COOTBETCTBMM C IpukazoMm «O0
yrBepxkaeHun llonoxenuss o (¢oHIE OLEHOYHBIX CPEACTB JUISl TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTH, NPOMEXYTOYHON M HUTOTrOBOM (rOCyAapCTBEHHOM MTOrOBOM) arTecTaluu» OT
28.04.2018 Ne 297 (m).

Paboyast mporpamMma JUCIUIUIMHBI IEPECMOTPEeHa U 000peHa Ha 3acefaHuu Kadeapsl
€CTEeCTBO3HAHUS, MATEMATHKU U YACTHBIX METOJUK

npotokon Ne 8 ot 16.05.2018 r.
BHeceHHbIe UI3BMEHEHMS YTBEPKAALO:
3aBenyromnuii kageapoit 5-;#;‘ & ‘_,f;# | E. C.IlankoBa

Ono6peHo HAYIHO-METOIMUECKIM COBETOM CIIEIUATBLHOCTH (HAIPaBICHHS TTOATOTOBKH)
(dakynpTeTa Ha4aIbHBIX KJIACCOB
[Tpotokon Ne 6 ot 23.05.2018 .

-

[Tpencenarens HMCC(H) /;‘(/ (/ , //;/;z; ///g}:

7

-



JIMCT BHEeCeHHMSI M3MEHEeHUM
JlomonHeHus: 1 U3MEHEHUs B padoueit mporpamme AuciuIuinabl Ha 2019-2020 yueOHbIi
roj

B pabouyto nporpaMmy ITUCHUIUIMHBI BHOCSTCS CIEAYIOUINE U3MEHEHHUS:

1. Cnomcox nuTeparypbl OOHOBIIEH Y4YeOHBIMH M Y4eOHO-METOIUYECKMMHU H3JaHUSMH,
JNMEKTPOHHBIMH ~ 00pa3oBaTeNbHBIMU  pecypcamMu. OOHOBIEH NeEepeYeHb  COBPEMEHHBIX
npodeccuoHaNbHBIX 0a3 JaHHBIX U HH(POPMAITMOHHBIX CIIPABOYHBIX CUCTEM.

2. OOHOBIEH MNEPCUCHBb TUIUCH3MOHHOI'O ITPOrpaMMHOTO obecrnieueHus.

Pabouyast mporpaMMa JIMCLUILTHHBL IEPECMOTPEHa 1 0100peHa Ha 3aceiaHnu Kadeapsl
€CTECTBO3HAHMS, MATEMATHKH M YaCTHBIX METOIHK
nporokosn Ne 8 or 16.05.2019 .
BHeceHHbBIC I3MEHEHUS YTBEPKIAL0:
o o A ;
3aBeyroumii kahenpoi Z#sunptes | E.C.IlankoBa
Ono6peHo HayIHO-METOIUYECKHM COBETOM CICLHaIbHOCTH (HAIPABICHHS IOATOTOBKH)

¢dakynpreTa Ha4aIbHBIX KJIACCOB
[Tpotokon Ne 6 o1 23.05.2019 .

[pencenarens HMCC(H) /f;/( ; 7 /?.}:,r;__. M
&



JIuct BHECEHHSI U3MEHEHU
JlononHenus U u3MeHeHus B paboueil nporpamme qucuuruinabl Ha 2021/ 2022 yyeGHBIN TOI.

B yuebnyto mporpaMmy BHOCSTCS CIIEAYIOIINE U3MEHEHUS:

1. Ciucok nuTepaTypbl 0OHOBJIEH Y4€OHBIMU M y4eOHO-METOJMUECKUMU H3IaHUAMH,
AIIEKTPOHHBIMHU 00pa3oBaTelbHBIMH pecypcamu. OOHOBIIEH MepeueHb COBPEMEHHBIX
npodeccHoHaNbHBIX 0a3 TaHHBIX U HHOOPMALMOHHBIX CIIPABOYHBIX CHCTEM.

2. OOHOBIIEH TIepeyueHb JTUIICH3HOHHOTO IPOTPAMMHOTO 00ECTICYCHHUS.

Pabouas mporpamma nepecMoTpeHa U 0JJ00peHa Ha 3aceJaHuu Kadeapsl

ITporokon Ne 4 ot "12" mas 2021r.

(P

PabGouass mporpamMMa AHMCHMIUIMHBI OOCYXJIE€Ha Ha 3acelaHud Kadeapbl MEAaroruku U
MICUXOJIOTMH HaYyaJIbHOTO 00pa30BaHMUsL.
[TpoTokon Ne 4 ot «12» mas 2021 r.

H.o. 3aBenyromiero kadeapoit M.B. bacamnaesa

3aBeayromuii kadenpoit H. A. Mocuna
Ono6peHo HayYHO-METOJUYECKHM COBETOM
HanpasiieHus: noarotoBku 44.03.02 [Icuxonoro-nenarornyeckoe oopasoBanne HanpapieHHOCTD

(mpo¢uib) oOpazoBaTenbHON MporpaMMel [lcuxosorus u negaroruka Ha4aaIbLHOrO 0OPa30BaAHMS

ITporokon Ne 5 ot " 21 " masa 2021r.

MNpegcepatens HWVICC A Oyna KM.B.



4. YyeOHbIE pecypchl

4.1. Kapra JauteparypHoro obecnedeHus JUCHUNINHBI

«MATEMATHUKA»
JUTsE 00ydaroIuXcsi 00pa3oBaTeIbHON TPOTPAMMBI

Hampasnenne moaroroBku 44.03.02 Ilcuxonoro-negarornuyeckoe oOpa3oBaHHE, HANpPaBJICHHOCTh (Mpoduiib) o0pa3oBaTebHOW MPOTPAMMBI.
[Ncuxonorus u neparoriuka Ha4aabHOTO 0Opa3zoBaHus (ouHast hopma 0OyUCHMs)

Ne HaumeHnoBanue Mecto KommngectBo
m\n XPaHEHUS/NEKTPOHHBIN | 3K3EMIUIIPOB/TOYEK
azpec JI0CTyIa
Oos3aTesibHAs JINTEPaTypa

1. BopaykoBa T.C. 3ajgauHuk — NpakTUKyM [0 MaTeMaTHKe Ul CTyIeHTOB ¢akynbrera | Hayunas 6uOnnoreka 156
HauanbHbIX Ki1accoB. KI'TTY um. B.I1. Acradrena, Kpacnosipck, 2006

2. Bopaykoa T. C.3ajauHuK-TIpakTUKYM II0 MareMaTuKe JUIsl CTyAeHTOB ¢akynbrera | Hayunas 6ubnnoreka WnauBuyanbHbIA
HavalbHBIXKIaccoB: yueObHoe mocodue / T.C. bopaykosa; KpacHosip. roc. mea. yH-T WM. HEOTPaHUYEHHBII
B.I1.Acradnesa. - Kpacuosipck, 2006. - 174 c.-URL:http://elib.kspu.ru/document/5705 JOCTYII

3. CroiinoBa, JIw6oBb IlerpoBHa. Maremaruka [TekcT]: y4eOHHMK sl CTyneHTOB BhicuX | Hayunas 6mOnmoreka 106
nenarorndecknx yueOHsix 3aBeaenuii / JI. I1. Croiinosa. - M.: Akagemust, 2002. - 424 c.

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

5. DJleMeHThl MaTeMaTH4yeckoil Joruku [Tekct]: Meromuueckue peKOMEHAAIMH s
poBeJieHHs 1a00opaTopHBIX PaboOT JUIsl CTYAEHTOB (hakyabreTa HayalbHBIX kiaccoB /Coct. | Hayunas 6uOnuoreka 130
H. b. Tumodeena. - Kpacnosipck: PUO KI'TIY, 2007. - 84 c.

JlonoJIHUTeIbHAS JIUTEPATypa

1. Byxmtad A.A. Teopus uucein: yuebHoe nocooue - CII6.: JIanp,2008 100

2. I'pec, II.B. Maremaruka a1 OaxanaBpoB: YHUBEPCAJIbHBIM Kypc MJisi CTY/IEHTOB 9BC WNHnuBunyansHeli
rYMaHMTapHbIX HampasieHuil : yueOHoe nocobue / I1.B.I'pec. - 2-e u3n., nepepad. u gor. - «YHUBEpCUTETCKAs HEeOorpaHUYEHHBIN
Mockga : Jloroc, 2013. - 288 c. - ISBN 978-5-98704-751-4 ; To »xe [DneKkTpOHHBIN | OWUOIMOTEKA OHJIAKHY JOCTYT
pecypc]. - URL:http://biblioclub.ru/index.php?page=book&id=233778

3. | Jlapun C.B. Yucnossie cucremsl. KI'TTY, KpacHosipck, 2001 Hayunas Oubamorexa 90

4. CroiisioBa, JIio0oBs IlerpoBHa. OcCHOBBI HauajabHOro Kypca mareMaruku [Tekcr]:
ydyeOHoe mocobme s yvamumxcs nea. yu-mr mo cmerl. Ne2001 «IlpenomaBanue B | Hayunas 6mbamorexa 48

HayaJIbHBIX Kiaccax obmieoOpasomar. mk.»/ JI. II. Croinosa, A. M. Ilsimkano. - M. :
[Tpoceemenue, 1988. - 320 c.



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

S. ‘ ®puaman JI.M. u jp. «Kak nayunthcs pemiats 3anaum» M.: [Tpocsemenue, 1989 ‘ Hayunast Oubnuoreka 11
Y4eOHO-MeTOoAM4YecKOe o0ecnedeHue 1JIsl CAMOCTOSITeIbHOM padoThI
1 Tumodeena, H. b. Pabouas teTpans mo MmatemaTuke. Pa3aen « 9meMeHThbI TOTUKI ObC KI'TIY uMm. B.II. NunuBuyanbHbIi
[DnexTponnsiii pecypc]: / H. b. Tumodeera. — Kpacnosipck, 2008. — 27 ¢. — Pexxum Acrajdnena HEOrpaHUYEHHbIN
nocryna : http://elib.kspu.ru/document/5724.— 35C «KT'ITY um. B. I1. Actadnena» JOCTYT
2 Kaazuk, 10.A. Marematudeckuii cinoBapb / FO.A. Kaasuk. - Mocksa: ®uzmatiur, 2007. - 9BC NHnuBuyanbHbIHA
336 c. - ISBN 978-5-9221-0847-8; [ OnexTponHsIii pecypc]. - URL: «YHHUBEPCUTETCKAS HEOTPAaHUYCHHBIN
http://biblioclub.ru/index.php?page=book&id=68438. OnOIMOTEKa OHJIAMHY JOCTYIIT
NudopmannonHbie cipaBoYHble CHCTEMBI U TPodeccnoHaTIbHbIE 0a3bl TAHHBIX
1 Hayunas 6ubmmorexa KI'TIY um. B.I1. AcradbeBa http://library.kspu.ru/jir | nokanbHas ceTh By3a
bis2/
2 MesxBy30BcKas 3neKkTpoHHas 6ubnuoreka (MOB) https://icdlib.nspu.ru/ NuauBuayanbHbINA
HEOIPaHUYEHHBIN
JIOCTYT
3 Elibrary.ru [ DnekTpoHHBIH pecypc]: aIeKTpoHHas ONOIMOTedHAsT CUCTEMA http://elibrary.ru NuauBuayansHbINA
HEOTPaHUYCHHBIN
JIOCTYTI
4 Me>xBy30BcKast aeKTpoHHas oubnuoreka (MOb) https://icdlib.nspu.ru WuuBuyanbHbIH
HEOIPaHUYEHHBIN
JIOCTYT

CormacoBaHo:

3aMECTHTEIb IUPEKTOPa OUOINOTEKH i ’,// | Ilymumunaa C.B.
(TOKHOCTD CTPYKTYPHOTO TIOJPA3CIICHHUS) (moamuce)

(Pamumus 1.0.)



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

1.2. Kapra marepuajibHO-TeXHUYECKO# 0a3bl IMCUMILTHHBI «MaTeMaTHuKa
AJis1 00y4yaromuxcsi 00pa3oBarTeIbHO MPOrpaMMbl
Hampanenue noarorosku 44.03.02 Ilcuxosmoro-nenarorndeckoe o0Opa3oBaHue, HaIPaBICHHOCTh
(mpocuns) oOpazoBarenbHOI nporpammbl: Ilcuxonorus 1 nexarornka Ha4ajabHOTO 00pa30BaHMUS
10 04HOH opme 00yUeHUs

Aynuropus

Ob6opynoBanue

JJIS1 MPOBeeHUs] 3AHATHH JeKIIMOHHOT0 THUIIA, 3AHATHIH CEMHMHAPCKOI0 THUIIA, KYPCOBOI0
NPOEKTUPOBAHUS (BHINOJHEHUSI KYPCOBBIX padoT), rPyNIOBBIX M HHAUBUAYAIbHBIX

KOHcyﬂbTaHHﬁ, TEKYIEro KOHTPOJIst

CIICBACMOCTH U l'lpOMe)KyTO‘lH()ﬁ arrTeCTalumn

r. Kpacnosipck, yin. Mupa, 1.83,
ayn. 2-08 JlekunonHas

[Ipoekrop- 11T, skpan- 11T, yuyeOnas mocka- 1 i,
y4eOHBIX OCa0YHBIX MecT — 65.

r. Kpacnosipck, yin. Mupa, 1.83,
ayn. 2-10 JlekuuonHas

Okpas-1mT., npoekrop-1mrt., ydyebnas mocka-1mr.,
II0CAIOYHBIX MECT - 84

r. Kpacnosipck, yin. Mupa, 1.83,

MCTO,I[I/ILICCKI/IC MaT€pHraJibl 10 ACKOPATHUBHO-

ayn. 0-02 NPUKJIQHOMY HCKYCCTBY (TIPOEKTHI), ydeOHasI
Macrepckas 1eKOpaTUBHO-TIPUKIIAIHOTO | TOCKa- lIIT., TOCaI0YHBIX MECT 25
HCKYCCTBa
. Kpacnosipck, yn. Mupa, 1.83, Okpan-1mT., npoekTtop-1irt., yuebHas nocka-1mr.,
ayn. 1-09 yueOHbIe KAPTHHBI, TOCATOYHBIX MecT 32

. Kpacnosipck, yn. Mupa, 1.83,
ayn. 1-10 Jlekumonnas

Komnbrorep-13mrT., npoektop-1mr.,
WHTEpaKTUBHAs JTOCKa-lmT., gocka y4yeOHas -luir,
nocagounbix Mect 58, Linux Mint — (CBoGoanas
munensust GPL)

r. Kpacnosipck, yin. Mupa, 1.83,

MoOWIbHBIN KpaH-11T., y4eOHbIEC KapTHHBI-

ayn. 1-15 15mt., yaeOHas qocka-1mrt., mocagodasix mect 20
r. Kpacnospck, yn. Mupa, 1.83, [Ipoexrop-11ut., 3kpan-11IT., UHTEpaKTUBHAS 10CKa
ayn. 2-02 -1,

KOMITBIOTEp- 1 11T, mocaounbix Mect 29, Linux
Mint — (CBo6oanas aunensust GPL)

r. Kpacuosipck, yin. Mupa, 1.83,
ayn. 2-05

Hocka yuyeOHasi- 1 mit., npoekrop-11T., SKpaH-
1111T., TOCamo4YHbBIX MecT 34

r. Kpacuosipck, yin. Mupa, 1.83,
ayn. 2-12 - KaOuHeT MaTeMaTuku

Kowmnerorep-10mt., MOOUIBHBIN SKpaH-1mT.,
yueOHas gocka- 1., poprenuano-1mr.,
MPOEKTOP- 1 MIT., TOCATOYHBIX MeCT — 35, AJIbT
O6pazoBanue 8 (nuensust Ne AAO.0006.00,
norosop Ne JIC 14-2017 ot 27.12.2017)

JJISI CAMOCTOSITE/IbHOM PadoThI

r. Kpacuosipck, yin. Mupa, 1.83,
ayn. 2-11 UndopmanmoHHo-
METOIUYECKHI PeCypCHBIN HIeHTp (st
IPOBE/ICHUS 3aHATUN U WHAUBHLY aJIbHON
paboThI)

Kowmnerorep-5 mir., npuntep-2mt., MOY-2mr.,
ydeOHO-MeTouYecKas IuTeparypa, mocagouHbIX
Mmect 28, AnsT O6pazoBanue § (JutieH3ust Ne
AA0.0006.00, norosop Ne JIC 14-2017 ot
27.12.2017
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