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PaGouas mporpamma AUCIUTIINHBI « MaTeMaTHKay COCTABIICHA:
- crapmuM npenoxaasarenem Tumodeesoit H.B.;
- KaHauaatoM (pu3MKo-MaTeMaTHyecKuX Hayk, aoueHTtoMm Kamaueroit C.U.;
- KaHJMJAaTOM IeJaroru4eckux Hayk, qoneHTom Keiis MLA.

Pabouast mporpamMma qUCIUILIMHBI 00CYX/IeHa Ha 3aceiaHnu Kadeapbl €CTEeCTBO3ZHAHMUS,
MaTEMaTUKU U YaCTHBIX METOAUK
npoTtokoda Ne 8 ot 16.05.2016 .

3aBemyromuii kadenpoit % ounpte | E.C.Ilankosa

Ono6peHo HayYHO-METOJMUYECKUM COBETOM CHEIMAIbHOCTH (HAIIPaBIEHUS TIOATOTOBKH)
(akyibTeTa HaualbHBIX KJIacCOB
IIporokon Ne 6 or 23.05.2016 .

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

Pabouas nmporpaMma quCHUILTHHBI O0CY’K/IeHA Ha 3acelaHuu Kadeapbl €CTECTBO3ZHAHUS,
MaTEMaTUKU U YaCTHBIX METOAUK
npotokos Ne 8 ot 16.05.2017 r.

3aBenyromnuii kageapoit ";-;i._.; o « .\, / E. C. IlankoBa

OnoOpeHo HayYHO-METOJMYECKAM COBETOM CIEIHAIbHOCTH (HAIPaBICHUS ITOITOTOBKH)
(axynpTeTa Ha4aJIbHBIX KJIACCOB
[Tpotokon Ne 6 ot 23.05.2017 .

[pencenareass HMCC(H) ’ %f;{ / 1O.P. FOnenko



PaGouas mporpamma AUCIUIIIMHBI OOCYXKeHA Ha 3aceaHnuy Kadeaphl €CTECTBO3HAHMS,
MaTeMaTUKHA U YaCTHBIX METOIUK
npoTokoda Ne 8 ot 16.05.2018 .

P ¢
3aBeyroumii kahenpoit 7 PR / E. C. IlaukoBa

Ono6peHo HayYHO-METOANYECKUM COBETOM CHEIHAIbHOCTH (HapaBieHUs OATOTOBKH)
(dakynpTeTa Ha4aJIbHBIX KJIACCOB
[Tpotokon Ne 6 ot 23.05.2018 .

[pencenarens HMCC(H) ' /_;;/(/ / 7;,// 74 /g’/j{
p;

Pabouas mporpaMmMa quCHUILTHHBI 00CY’K/IeHA Ha 3acelaHuu Kadeapbl €CTECTBO3ZHAHUS,
MaTEMaTHKU U YaCTHBIX METOAUK
npotokos Ne 8 ot 16.05.2019 .

3aBenyromnuii kageapoit ";:.;ﬁ; il ,_,5.’*, / E. C. IlankoBa

Ono6peHo HayYHO-METOJMUYECKUM COBETOM CIEIMAIIbHOCTH (HaIpaBJIEHUs! IOATOTOBKH)
(axynpTeTa HaYaJIbHBIX KJIACCOB
ITporokon Ne 6 or 23.05.2019 .

Mpencenarens HMCC(H) /‘N(/ ; 7;/ Y% %,/j;
&

i



PaGouas mporpamma gucruminasl «MatemaTtuka» coctaBierna H.b. Tumodeeroit,
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
Ono0peHo Hay4HO-METOJMYECKMM COBETOM HampaBieHus noaroroBku 44.03.01

[lenarornueckoe o00pa3oBaHUE HAMPaBIECHHOCTh (MPoduib) 00pa3oBaTEIbHON
nporpammel — HadansHoe oOpa3zoBaHue.

ITporokois Ne 5 ot «21» mast 2021 r.

[Ipencenarens N.B. Jlyna



PABOYAS ITPOT'PAMMA U CIHUITIMHBI

Marematnka

AKTyaJIu3upoOBaHa CTapuM mIperoaaBaTeiIcM Ka(l)e,[[pbl TEOpHUHU U METOAMWKHN HAa4YaJIbHOI'O

obpaszoBanus TumodeeBoit Haranweit bopucosnoi

(momxaOCTh 1 ®UO mpenopaBaresis)

npotokos Ne 9 ot «8» masn2024_r.
3aBenyromnuii kKageapoit Teopuu 1 METOIMKH HAYAITLHOTO 00pa30BaHUS

bacamaesa M.B.

(HaumeHoBanue kadenpsi-paspadoruunka) (¢.u.o.)

OO6cyxeHa Ha 3aceJaHUU BBITyCKArOIIEH Kadeapsl TEOPUH U METOTUKH HAYaJIbHOTO

o0OpazoBaHus

ITpotokon Ne 9 ot «8» Mas2024 r.

3aBenyIOLIMI BbITyCKatoIIeH bacanaesa M.B.
kadeapoi
(¢-n.0.)
Ono6peno HMCC(H) HanpasieHus moarotosku 44.03.01 [lenarornueckoe oOpa3oBanue

HampasnenHocts (poduis) 00pa3oBaTeabHON MpOrpaMMbl

HauanbHoe o6pazoBanue

«15» mas 2024 .
[Ipencenarens Hyna N.B.

(d11.0.)



1. IOACHUTEJIBHAS 3AIIMCKA

1.1. MecTO IUCHUNIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NMPOrpaMMbl

[IporpamMma mucturuinael «MaTtemaTtruka» pa3padoTaHa B COOTBETCTBHU CO CIIEIYIOIIUMHU
JIOKyMEHTaMHU:
- (benepanbHBIM TOCYIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAH/IAPTOM BBICIIETO 00pa30BaHUS
1o HanpasieHuto noArotoBku 44.03.01 Ilenarornyeckoe oOpazoBaHue, yTBEPKACHHBIM
npukazoM MuHucTepcTBa oOpazoBanus u Hayku Poccuiickoit @enepamnuu ot 09 despans 2016 T.
N 91;
- ®denepanbHbIM 3ak0HOM «O0 oOpa3zoBanuu B POy ot 29.12.2012 Ne273-D3;
- npodeccuonanbabM crannaprom «Ilemaror (mpodeccruonanbHas IeATEIBHOCTE B cepe
JOIIKOJILHOTO, HAYaJIbHOTO 00I1IEr0, OCHOBHOTO OOIIEro, CpeiHero oomiero o0pa3oBaHusl)
(BocmuTaTelb, YUUTEIIb)», YTBEPKACHHBIM IMPUKa3oM MUHHUCTEPCTBA TPYAA U COLUATILHOM
3amuThl PO ot 18 okTsa6pst 2013 1. Ne544H;
- HOPMATHBHO-IIPABOBBIMH JIOKYMEHTAMHU, PENIAMEHTHUPYIOIIMMU 00pa30BaTeIbHbIN
npouecc B KI'TIY um. B.I1. Acradnesa.

HucnummHa «Maremaruka» BXOIUT B COCTaB O0O0S3aTENBHBIX JUCIUIUIAH MOJYJIS
«Teoperndeckre OCHOBBI NIPENOJaBaHUs JUCIUILIMH B HAYAJILHOW IIKOJIC» BAapUATUBHOW YacTH
oOpa3oBareipbHOW TIporpamMmbl 1o HampapieHuio noarotroBku 44.03.01 Ilemarormdeckoe
oOpazoBaHHe, HaNpaBICHHOCTh (mpoduib) oOpa3oBarenbHON mporpamMmbel  HadanmbHoe
obOpasoBaHue.

1.2. O0mas Tpy10eMKOCTh JUCHHUILINHBI

OO6miast TpyA0EMKOCTh JUCIUIUIMHBI COCTABISIET 12 3aueTHbIX eaunwuil, 432 4acoB, U3
HUX: 54 4. Ha aynuTopHyl paboTy; 347 4. Ha CaMOCTOATENbHYIO PabOTy OO0ydYaroIIUXCA.
JucturuinHa, COTIacHO y4eOHOMY IUiaHy, peanm3yercs ¢ 1 mo 6 cemectp (3aouHas ¢opma
o0yueHwus).

1.3. leab 1 3a1a494 AU CHUNJIMHBI

Ileab ocBOeHUs] AMCHUILUIMHBI — (OPMUPOBAHHE OCHOB MaTeMaTHMYECKOM KOMIETEHIHH,
KOTOpasi SIBJISIETCSA COCTaBIsAoNIEeH sl GOpMUPOBaHUS OOIIEKYIBTYPHBIX U MPOPECCHOHATBHBIX
KOMIIETCHIIUH.

3agaun IMCHUTIINHBI:

- (dhopMupOBaHUE CHCTEeMAaTU3UPOBAHHBIX IPEIMETHBIX 3HAHUH B 00nacTu «MareMaThkay;
- (hopMHpOBaHKE TOTOBHOCTH OCYIIECTBISATH MPOQPECCHOHATBHYIO ACSTEIHHOCTD B
npeaMeTHoM obnactu «MaremaTukay.

1.4. OcHOBHBIE pa3ebl COIePKAHUS

Paznen 1. DnemeHTsI anredpsl, TEOPUN MHOXKECTB M kKoMOMHaTopukH (1 cemectp).

Paznen 2. OcHOBBI MaTeMaTHYECKON JIOTUKH (2 ceMecTp).

Paznen 3. DnemenTsl Teopuu uncen (3 cemecTp).

Paznen 4. YUnciioBbie CUCTEMBI: MHOYKECTBO HaTypaIbHBIX YHceN (4 cemecTp).

Paznen 5. Pacumpenne MHOXeCTBa HaTypaJIbHBIX yHcel (5 cemectp).

Paznen 6. ['eomerpudeckue GUrypsl ¥ BeIMUUHBI (5 ceMecTp-iIeKIuu, 6 ceMecTp — MpakTUYecKue
Y UTOTOBBIM KOHTPOJIB).



1.5. Ilnanupyembie pe3yJibTaThl 00y4eHU s

B pesynbrare uzyueHus AUCHUILIHHBI «MaremMaTuka» y 00ydaromerocs: J0KHBI ObITh
c(opMUPOBaHBI OCHOBBI CIEIYIOUINX KOMITETEHIIHI:

OK-3. CnocoOHOCTh UCTIOIH30BATh €CTECTBEHHOHAYYHBIC U MATEMAaTHUCCKUE 3HAHUS JIJIS
OPUEHTUPOBAHUS B COBPEMEHHOM WH(GOPMAIMOHHOM ITPOCTPAHCTBE.

[TK-1. ToTOBHOCTB peain30BBIBATh 00pa30BaTEIbLHBIC TPOTPAMMEI 110 TIPEIMETAM B
COOTBETCTBUU C TPEOOBAaHUSMU 00PA30BATEIbHBIX CTAaHAAPTOB.

[Tnanupyemble pe3yapraThl 00yueHus

321,[[3‘{1/1 OCBOCHUA

[Inanupyemsble pe3ynbTaThl 00y4eHUs 110

KOI[ PpE3yJIbTaTOB

MPEIMETHBIX 3HAHUI B
obnactu

OCHOBHBIX MCTOA0B U CII0co00B peICHUA
THUIIOBBIX MAaTCMAaTHYCCKUX 3a1a4.

JVICTIATUTHHEI JTMCHUTUIAHE (JECKPUIITOPHI) o0y4eHus
(KOMITTETEHIIHS)
dopmupoBaHHe 3HaTh: BCE OCHOBHBIE ITOHATHS, IpaBUIIa U OK-3. CnocobHoCTh
CHCTEMAaTH3UPOBAHHBIX | aITOPUTMBI B PaMKaX JUCIMIUIMHBL; CYTh UCIIONIb30BaTh

C€CTCCTBCHHOHAYYHBIC 1
MAaT€MaTHYCCKHEC 3HAHUA

JesITeIbHOCTD B
MpeAMETHOM 00s1acTu

MAaTCMATUKH.

Bnaners: onbiToM MMPUMCHCHUA

«Maremarukay, JUIsL OPUEHTUPOBAHUS B
YMeTh: NPUMEHATh TEOPETUUECKHUE 3HAHUS Ha

HEOOXOIUMBIX IS . . | COBpEMEHHOM
NpaKkTUKe 1 000CHOBBIBATH BHIOOD JCHCTBUI B

OCYIIECTBIICHUS UH(POPMAITTOHHOM

. XOJI€ pEUICHMsI MAaTEMaTHYECKUX 3a1ad.

npogeccHOHaIbHON IIPOCTPAaHCTBE.
Bnaners: npuemamMu ¥ METOIaMHU peILICHUS

NEeSITEIbBHOCTH
TUIIOBBIX MaT€MaTHUYECKUX 3aad.

dopmupoBaHue 3HaTh: TEOPETHUUYECKYIO OCHOBY 0a30BbIX IIK-1. T'oroBHOCTB

TOTOBHOCTH MOHSITUH HIKOJIBHOTO Kypca MaTeMaTHKH. peann30BbIBaTh

OCYILIECTBIISATh VYMeThb: TeOpeTHYeCKH 000CHOBBIBAThH oOpa3oBarebHbIE

npodeccruoHanbHYIO OCHOBHBIE MOHATHUS HIKOJIBHOTO Kypca IPOrpaMMBI 110

npeamMeTamMm B
COOTBECTCTBHH C

«Maremarnkay MaTEMAaTUYECKUX 3HAHUN I PEIICHUS TpeOOBaHUAMU
npodeccuoHaNbHBIX 3a/1au. o0pa3oBaTeIbHBIX
CTaHJIapTOB

1.6. KoHTpo.b pe3yibTaTOB OCBOEHMS AU CIUNIIHHBI

B xome HU3YyUYCHHUA JUCHUIUIMHBI HCHOJB3YIOTCA CICAYIOIINC MCETOAbI

KOHTPOJIA

yCn€eBacMOCTHU 06yqa}0m1/1xc;1: YCTHBIﬁ OITPOC; COCTABJICHHUEC OIMOPHBIX KOHCIICKTOB, BBIITIOJTHCHHE
JOMAaIIHHUX pa60T N TCCTOBBIX 33,[[8.HHI>1, KOHTPOJIBHBIC pa60TLI. <I)opMa HUTOTrOBOI'O KOHTPOJIA —

3a4€CT, DK3aMCH.

OI_ICHO"IHBIC CpCAcCTBa pC3yJIbTATOB OCBOCHHUA OUCHHUIUIAHBI,

KpUTCpUHU OLICHKU

BBITIOJTHCHHU A SajlaHI/Iﬁ IpEaACTaBJICHEI B Pa3aiciic «(DOH,ZII)I OIICHOYHBIX CPCACTB».

1.7. IlepeyeHb 00pa30BaTeJLHBIX TEXHOJIOTHH, MCIOJb3yeMBbIX IPH OCBOCHHH

AUCHUITIIMHBI

B mpomecce oOydeHuss HCHOIB3YIOTCS pa3zHOOOpasHbIE OpraHU3alMOHHBIE (OPMBI U
METO/Ibl, TAaKHE KaK: JIEKIIHOHHBIE U PAKTUUECKUE 3aHITUSI; CAMOCTOSITeNIbHAsA paboTa; MOIYJIbHO-
pPEUTHHIOBAsE TEXHOJOTUSI OOy4EHUSs; AEKTPOHHOE OO0ydyeHHUe; MHAWBUAYyalIbHAs, PPOHTAIbHAS,
rpynmnoBas (popMbl OpraHu3alnuy yueOHO! AesITeNbHOCTH 00yJarouXcs, UX COYeTaHue U Ap.




2. OpraHu3anMoOHHO-METOANYEeCKHUE TOKYMEHThI
2.1. Texnonornvyeckas Kapra o0y4eHus1 TUCHHUIINHE
«MATEMATHUKA»
Hanpasnenue noxarorosku 44.03.01 Ilegarormueckoe oOpazoBaHMe, HANMPaBICHHOCTh (Mpoduis) oOpa3oBaTenbHOM mporpammbl HawganmpHoe

oOpa3zoBanue (3aouHasi popma oOyueHus)

AyZIUTOpPHBIX 4acoB

HanmMeHoBaHMe MOyIel, pa3eioB U TEM Beero BCEro | JICKIUH nabop IIpaKTUY BHEAA, | GOpMH KOHTpONA
4acoB : *| 4acoB
paboThl | 3aHATHI

Paznen 1. DneMeHTHI aJre0pbl, TEOPHH MHOKECTB U 36 6 4 0 2 30

KOMOMHATOPUKH

Tema 1.1. [lonsiTue MHOXecTBa. Oniepannu HazL 12 2 | 0 1 10 TectupoBanue

MHoOkecTBaMu. DopMysia BKIIOUEHHUS U UCKITFOUEHUSI.

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

TOYKJECTBA, YPABHEHHUsI U HEPABEHCTBA.

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

MerTozbl perieHnst KOMOMHATOPHBIX 3a/1au.

Pazgen II. OcHOBBI MaTeMaTH4Y€eCKOI JJOTHKH 36 8 2 0 6 19 9K3ameH-9

Tema 2.1. Anre6pa BbICKa3bIBaHUI. 9 3 1 0 2 6 TectupoBanue
KontposnbHas
paborta

Tema 2.2. DneMEeHTHI JIOTUKHU NPEAUKATOB. 8 2 0 0 2 6 TectupoBanue
KonTponpHas
pabota

Tema 2.3. AKCHOMAaTHYECKOE TOCTPOEHUE TEOPHH, 10 3 1 0 2 7 TectupoBanue

JIOTUYECKasi CTPYKTypa TEOPEM U CIOCOObI MX Kontponphas

JI0Ka3aTeIbCTRa. pabota

Pazgea I1I. YnciioBble cCTEMbI: MHOKECTBO 108 12 8 0 4 87 IK3aMeH-94

HATYPAJbHBIX YHCeJl

Tema 3.1. AKcMOMaTH4eCKUI MOAXO] K OMPEAEIECHUIO 35 6 4 0 2 29 TectupoBanue

HaTypaJbHOTO YKCIa U ACUCTBUM HAJ HUMHU.

Tema 3.2. TeopeTHKO-MHOKECTBEHHBIN MOIX0 K 32 3 2 0 1 29 TectupoBanue

ONPEJEICHUIO HATYpaJIbHOIO YKCia U IEUCTBUM Hal HUMH.

Tema 3.3. HarypaiibHOE YMCII0 KaK MEpa BEJTUYUHBI. 32 3 2 0 1 29 TectupoBanue




Bri6op nelicTBuil 1 1X 000CHOBAaHUE MPHU PEIICHUH
TEKCTOBBIX 33/1a4 IIKOJIHHOTO Kypca MaTeMAaTHKHU.
Paznen 1V. DiieMeHTHI TEOPpUU YK CEJT 108 12 8 92 Ix3ameH-4
Tema 4.1.Yto Takoe unciao? 3amnuce LeablX 33 3 1 2 30 TecTtupoBanue
HEOTpHULATEIbHBIX uncea. CUCTEMbI CUMCIICHUS.
Tema 4.2. JlenuMOCTb 1EbIX HEOTPULIATECIIbHBIX YUCET. 33 3 1 2 30 TecTtupoBanue
CaolicTBa ¥ IPU3HAKU JEIUMOCTH LIEJIBIX YHCEIL.
Tema 4.3. HOJl u HOK. ITpocTble U COCTaBHbIE YHCIIA. 38 6 2 4 32 TectupoBanue
Pasznen V. Paciiupenne MHOKeCTBA HATYPAJIbHBIX 72 8 2 6 64
yucesa
Tema 5.1. O pacmrpeHnr MHOXECTBA HAaTypalbHbIX 18 2 | 1 16 TecTtupoBanue
yucedn. [lonsrue npodu. JleicTBus ¢ 0OBIKHOBEHHBIMU
Opobsmu. 3a1auu Ha YaCTH.
Tema 5.2. [lonstue necarnynoit apodu. Jleiictus ¢ 18 2 1 1 16 TectupoBanue
JECATUYHBIMU APOOSMHU.
Tema 5.3. [IponieHTHI U TPOTIOPIIMH. 3a/1a41 HA MIPOLICHTHI 18 2 0 2 16 TectupoBanue
Y IPOTIOPIIUH.
Tema 5.4. [lonsiTe O€CKOHEYHOMN AECATUUHOM 18 2 0 2 16 TectupoBanue
NePUOMUECKON IPOOH.
Paznen VI. 'eomeTpuueckne purypbl U BeJJUUHHBI 72 8 2 6 5 IK3aMeH-9
Tema 6.1. McTopusi BOSHUKHOBEHUS U PAa3BUTHS 4 2 0 2 2 TectupoBanue
reoMeTpuu. AKCHOMBI €BKIUI0BON reoMeTpun. [ eomerpus
JloGaueBCKoro.
Tema 6.2. OcHOBHBIE TeOMETpUYECKHUE (PUTYPHI HA 4 3 1 2 1 TectupoBanue
IIJIOCKOCTH, UX CBOWCTBA U NPU3HAKH.
Tema 6.3. [eoMeTprueckue BEMNYUHBL: JJINHA OTPE3KA, 2 1 0 1 1 TectupoBanue
BEJIMYMHA YIIIa, IO b GUTYPBHIL.
Tema 6.4. 3amaun Ha TOCTPOEHUE TEOMETPHUECKHUX QUTYDP 3 2 1 1 1 TecTtupoBanue
LAPKYJIEM U JIMHEHKOM.

Bceero | 432 54 22 32 347

dopMa UTOTOBOTO KOHTPOJISI IO Y4EOHOMY TUTaHy | JK3ameH — 2,3,4,6 ceMecTphbI
Utoro | 4324. (12 3.e.)




2.2. Conep:kaHue OCHOBHBIX Pa3/1e/ioB U TeM JUCUMIIJIMHBI
Ba3zosblii pazgesa Ne 1. JieMeHThI ajaredpbl, TEOPMU MHOKECTB M KOMOMHATOPUKH

Tema 1.1. IlousiTue MHOKecTBA. Oniepaunu HaJA MHOKeCTBAMU. PopMysia BKIKOYEHUS U
HCKJIIOYEeHH S

Ceenenus o nensax u3ydeHus gucuuiuingsl. [Ipeaqmer nucuunnunel. OnpeneneHue NOHATHN:
MHOKECTBO, JJIEMEHT MHOXECTBA, IIOJMHOXECTBO. PaBeHcTBO MHOXecTB. KoHeuHble u
OeckoHeuHnble MHOKecTBa. CriocoObl 3amaHusi MHOXKecTB. Kpyru Dilniepa kak MaTemaruyeckas
Mozaenb. Onepanuu HaJ MHOXECTBaMHU: OOBbETUHEHHE, MEPEecEeYeHue, PasHOCTb, JOMOJIHEHHE,
JIeKapToBO Inpou3BeacHHe. DopMysia BKIOYEHUS — HUCKIOYeHus. OnpenerneHue MOHATHS
«OTHOIICHUS HAa MHOXKecTBe». CBOMCTBA U BU/IbI OTHOIIEHUH. Pemienue 3aay.

Tema 1.2. JieMeHTHI aJIre0pbl: ajaredpanyeckasi onepamus, TOKIAeCTBa, ypaBHEHUS U
HEPaBEeHCTBA

CeneHust U3 UCTOPUU BOSHUKHOBEHHS U MpeaMeTe anredpbl. Anredpanyeckas oneparus:
OTIpeJieNIeHUe, CBOMCTBA M BUJBI. ANreOpandeckue BBIpaKeHUs. TOXIECTBO M TOXKICCTBEHHBIC
npeoOpazoBanus. Jloka3zaTenbCcTBO TOXKIECTB. UncnoBble paBeHCTBA M HepaBeHCTBa. CBOMCTBa
YUCJIOBBIX HEPAaBEHCTB. YpPAaBHEHHME C OJHOM mnepemeHHOM. KopeHb ypaBHeHMsA. UTO 3HA4UT
pemnTh ypaBHeHHe? HepaBeHCTBO ¢ OIHON nepeMeHHOH. UTO 3HAaYMT peluTh HEPaBEHCTBO?
JlokazaTensCTBO anreOpandeckux HepaBeHCTB. [loHSATHE paBHOCHIBHOCTH YpaBHEHHH W
HepaBeHCTB. OCHOBHBIE PaBHOCHIIbHBIE IIPe0Opa3oBaHusl ypaBHeHH U HepaBeHCTB. O Merose
MaTeMaTU4YECKOro MojeaupoBaHus. [lpumMepsl ypaBHEHUI M HEPABEHCTB KaK MaTeMaTHMYeCKHX
MOJIeNIEN Pa3IMYHbIX peAJIbHbIX CUTyaluil. Pemenue 3aaau.

Tema 1.3. OcHoBHbIe KOMOUHATOPHBIe KOHGuUurypanuu. Metoanl pemeHust
KOMOMHATOPHBIX 3a1a4

OKCKypC B HCTOPHIO BO3HMKHOBEHHS H pa3BUTUS KOMOHMHATopuwku. llpemmer
koMOuHaropuku. OmnpeneneHre KOMOMHATOPHON 3aiaun. CrocoObl HATTISIIHOTO MPEACTaBICHUS
penieHus: KOMOMHATOPHBIX 3a71a4 METOAOM Tiepebopa: ¢ TOMOIILI0 TA0JHII, C TTIOMOIIBIO TPadoB.
OcHoBHBIE TpaBWIa KOMOMHATOPWUKH: TPAaBHIO CyYMMBI U mpousBeaeHus. KomOuHaTopHbIE
KOH(Urypauu u GopMyIibl AJis MO/ICUETA YKCiIa pa3MELeHUH, COYeTaHnl U TIepecTaHOBOK (0e3
MOBTOPEHUN U C IOBTOPEHUIMH ). Perlienne KoMOMHATOPHBIX 3a7ay.

Ba3zosblii pa3nesa Ne 2. OcHOBbI MaTeMaTHYeCKOM JIOTUKHU
Tema 2.1. Anredpa BbICKa3bIBaHUH
[Ipenmer maremaTnueckoil Joruku. CBeleHUS U3 HCTOPUM CTAHOBJIEHHUS U Pa3BUTHUS
MaTeMaTU4eCKOM JIOTMKM. BreickaspiBanusa. Omnepaunn Haja  BbICKasblBaHUAMU. [Ipumepsl
BbICKa3bIBaHUM. PellleHne 3amady Ha HAXOXKJECHHE WCTUHHOCTHBIX 3HAYEHWUW BBICKA3bIBAHMIA.
[Tonsitue Gpopmyssl anreOpbl BhICKa3bIBaHUN. PaBHOCHIIBHBIE (hOpMYIIbI anreOphl BHICKa3bIBAaHUI.
CBolicTBa OTHOIIEHUSI «PaBHOCUIBHOCTH». OCHOBHBIE pPaBHOCWJIBHOCTH. PelieHue 3agad Ha
YCTaHOBJICHHE PAaBHOCHUIBHOCTH MEXIy (opMynaMu anreOpsl BbICKa3blBaHuM. Jlormueckoe
cienctaue GopMyI: onpeseneHue, mpuMepsl, cBoiicTra. [IpaBuiia morudeckoro BeiBoja. [Ipumepst
Ha [MpUMEHEHHEe PaBUJI BBIBOAA U IPYTUX CIOCOOOB YCTAaHOBJIEHUS JIOTHYECKOTO BhIBOJIA. MeTon
OT NMPOTUBHOTO. AHAJIN3 PaCCyKJICHUMN.
Tema 2.2. J1eMeHTHI JIOTUKH NMPEINKATOB
Onpenenenne npeaukara. [Ipumepsl. Onepanun Haa npeaukaraMu. KBantopsl. @opMyisl
JIOTMKH TpPeIUKaToB. 3amelleHue B Qopmyse, HpuMmepbl. PaBHOCHIbHBIE (OPMYIBI JIOTUKH
MIPEIUKAaTOB, CBOMCTBA, OCHOBHBIE PaBHOCHJIBHOCTH. 3allUCh MaTEMaTUYEeCKUX MPEJIOKEHUN B
Buzie (hOpMYII JIOTUKH IPEAUKATOB. JIorHueckoe ClIeCTBUE U aHAJIN3 PACCyXKICHUH.
Tema 2.3. AkcuomMaTH4ecKoe MOCTPOeHHE TEOPHH, JIOTHYECKAs CTPYKTYPa TeopeM U
CIOCOOBI HX I0KA3aTeIbCTBA
Maremaruueckue npeyioKeHus: ONpeaesieHne MOHITHH, akcuoma, TeopeMa. Jlornyeckas
CTpykTypa TeopeM. HeoOxoaumoe u jocTarodHoe ycioBue. MeTosbl J10Ka3aTeabCcTBa TEOPEM:
AQHAJIUTUYECKUH, CHUHTETUYECKHM, MeToJ OT MNpoTHBHOro. OO0 HCUUCIEHMM NpPEIUKATOB U



(dbopManbHBIX aKCHOMATUYECKUX Teopusax. HenmporuBopeunBocTs hopMaabHONM aKCHOMAaTHUECKOM
TEOPHH, TOJTHOTA.

ba3osblii pasaen Ne 3. UnciioBble CHCTEMbI: MHOKECTBO HATYPAJIbHBIX YHCeJI
Tema 3.1. AkcuoMaTH4eCKHIi MOAXO0 K ONpe/ieJIeHHI0 HATYPAJbHOI0 YMC/Ia U AeHCTBUH
HAJ HUMH
CBeneHuss O TOHATUM «4MCIOBass cucrtema». VcTopuss BO3HMKHOBEHHS IOHSTHSA
HaTypaJIbHOT'O YKCa. AKCMOMAaTHYECKOE TOCTPOEHUE TEOPUHU HATypAJIbHBIX YKcesl. OTHOLIEHUE
«HETOCPEICTBEHHO cienoBaThy». Axcuomsl JIxk. Ilmano. OnpeneneHue HaTypajJbHOIO YHUCIHA.
CiioxeHHe HaTypaJIbHbIX YUCEN U €r0 CBOMCTBA. YMHOKEHHUE HATYpaIbHbIX YUCEI U €r0 CBOMCTBA.
Yopsa104eHHOCTh MHOXKECTBA HAaTyPaJIbHBIX Yncell. Beruntanue u fenenre HaTypaibHbIX YUCEIL.
Meton MaremaTU4eCcKOM MHIYKIUKU. Pelenne 3amad.
Tema 3.2. TeopeTHKO-MHOKeCTBEHHBIH MOAX0/ K ONpeae/IeHHI0 HATYPAJIbHOI0 YHCJIA U
JelcTBHI HA HUMH

TeopeTnko-MHOKECTBEHHBIM CMBICIT HATYPAJIbHOIO YKCa, HYJIsl U OTHOIIEHUS «MEHBILIE).
MHOXECTBO ILIENBIX HEOTPUIATETBHBIX YHCENl U CBOWCTBA apuU(PMETHYECKUX OIepanuil Ha
MHOKECTBE 1I€JIbIX HEOTpHULATeIbHbIX uuced. HaTypaibHOe YHCIO KaK KOJIWYECTBEHHAs
xapakrepucTuka MHoxecTBa. CueT. TeopeTHMKO - MHOXKECTBEHHBIH CMBICT apU(PMETHUECKHX
omnepauuii 1 uX CBOMCTB.

Tema 3.3. HarypaJjibHOe 4HCJ10 KaK Mepa BeJU4nHbI. Bb100p felicTBUil 1 X 000CHOBaHHE
NPH pellieHNH TEKCTOBBIX 32/1a4 IIKOJIbHOI0 Kypca MaTeMaTHKH

HarypansHoe uucio kak Mepa BenuuHbl. [IoHsTHE CKaNsIpHON BETMYUHBI U €€ U3MEPEHUE
(uucneHHoe 3HaueHue BeNUuuHbl). Ennnunel BenuunH. OQHOPOAHbBIE U PA3HOPO/IHbIE BEIMYUHBI.
Benuuunbl, uzydyaemble B HadaibHOW Mmikose. llonstue «3anmaua». Buasl 3agau. Crpykrypa
TEKCTOBOM 3a7a4n. BeiOop neiicTBHii 1 X 000CHOBAaHUE MPH PEIICHUH TEKCTOBBIX 3a]1ad.

Ba3ossbiii pazgen Ne 4. JiieMeHThI TEOPUHT YHCEJT
Tema 4.1. YUrto Takoe ync/io? 3anuch HeJibIX HEOTPULATEIbHBIX YHce]. CucTeMbl
CYHCJICHHS.

CBeneHuss M3 MCTOPUM BO3HUKHOBEHMSI M Pa3BUTUS TOHATUS «4uciao». CBeneHUs o
IIPOUCXOKICHUM IECSITUYHOW CHCTEMBI CUMCIIEHUS U IPYTUX CUCTEM cuucieHus. [lo3unnonnsie
U HEMO3MIIMOHHBIE CUCTEMbI CUMCIIeHUs. ApudmeTnyeckue AeHCTBUS B Pa3IMYHbIX CHUCTEMAax
cuucnenus. IlepeBon umcen M3 OTHOM CHUCTEMBI B JAPYryl0. ANTOPUTMBI apHUPMETHUECKHX
JNEUCTBUI HAJI YUCIAMHU B JICCATUIHON CHCTEME cumclieHus. Perrenue 3amad.

Tema 4.2. Jle1uMOCTD eJIbIX HEOTPHLATEIBHBIX YHces. CBOMCTBA M IPU3HAKH 1eJIUMOCTH
HeJIbIX YHcell.

OO0 OTHOIIEHUM AETMMOCTH Ha MHOXKECTBE LI€JIbIX HEOTpHUILATeNIbHBIX yncen. CBOHCTBA U

IIPU3HAKY JEIMMOCTH LebIX yucen. [lenenue ¢ ocrarkom. Pemenne 3amay.
Tema 4.3. HO/Il u HOK. IIpocTbie u cocTaBHBIE YHCJIA.

HO/l u HOK. Anroputm EBknuaa. BzanmHo nmpocTeie uncia u ux cBoictsa. [Ipocteie u
cocraBHble uncia. OCHOBHOE CBOMCTBO IPOCTBIX YUCEN. BECKOHEYHOCTh MHOXECTBA IPOCTBIX
yucen (Teopema EBknuna). Kpurepuit mpoctotsl uncia. Pemero Opatocdena. OcHOBHas Teopema
apu(dMeTHKH U ClIeACTBUSA U3 Hee. Pemenue 3aaay.

Ba3osblii pasgen Ne 5. PaciumpeHne MHOXKeCTBA HATYPAJIBHBIX YHCe
Tema 5.1. O paclimpeHMH MHOKeCTBa HATYPaJbHBIX Yuceld. [lonsaTue npodu. 3agaun Ha
YacTH.

CBeneHus 0 pacIIMpEHUH MHOXKECTBA HaTypajbHBIX uucell. [IoHATHE MONOXKUTEIBHOrO
paloHaIbHOIO 4YHclia U OOBIKHOBEHHOM JpoOu. Buabl OOBIKHOBEHHBIX Jpobell u ux
reomerpuueckas uHrepnperanus. OCHOBHOE CBOHWCTBO ApoOu PaBeHCTBO M cpaBHEeHHE ApoOeil.
3amaun Ha yacTtu. [edictBus ¢ apoOsmu. Cmermanubie yucia. Onepanud HaJ CMEIIaHHBIMU
yuciaamu. [Ipumepsr.

Tema 5.2. ITonsiTue necaTuuHoOM ApodH. [leiicTBUSA € AeCATHYHBIMU APOOSIMH

[Tonatne KoHEYHOH necATHUHOW ApoOu. CBONCTBA KOHEUHBIX JECATHUYHBIX JPOOECH.



CpaBHeHHE JAecATHYHBIX  apoOed. Okpymienwe umcen. JlecaTuuHble  TPUOTHKEHUS

OOBIKHOBEHHBIX Apo0eil. ApupmeTnyeckue onepanuu HaJl KOHEYHBIMH JECITUYHBIMH JPOOsSMH U

ux cBoicTBa. [IpencraBieHne oOBIKHOBEHHOW APOOH B BUJIE KOHEUHOU IeCITHYHOU. [Iprmepsl.
Tema 5.3. [IpoueHTHI M MponopuuH. 321241 HA MPOLEHTHI U MPOMOPLHH

[TonsiTue nporenrta. 3aaun Ha HaXOXKJIEHUE MPOLEHTA OT YKcia. 3a/1aud Ha HAXOXKCHHE
YKCJIa [0 €r0 NPOLEeHTaM. 3a1a4l Ha HaXOXKJIEHUE MPOLIEHTHOTO oTHOLIeHus. [loHsiTHE 0 psiMoit
U O0OpaTHOM MPOMOPLUOHAIBHON 3aBUCUMOCTH MeXAy BenuuuHamu. [loHsATHE mMponopuuu.
OcHOBHOE CBOMCTBO MPOMOPILHH. 3a7a4u Ha IPOMOPLHOHANIbHOE JesieHue. Pemenue 3amad.

Tema 5.4. Ilousitue 6eCKOHEYHOI JeCATUYHON NEePHOANYECKOH IPOOH.

[TonsiTne OECKOHEUHOW JecATHUYHOW mepuoamdeckoil apoou. IIpeoOpazoBanue
OOBIKHOBEHHOM JPOOH B OECKOHEYHYIO JECATHUHYIO IEPHOANIECKYIO Apo0h 1 00paTHO. [ToHsTHE
UPPALMOHANILHOTO 4ucia. JleHCTBUTENbHBIE YHUCIA U HUX TEOMETpUYECKash HHTEPIpPETaIHs.
CBolicTBa MHOKECTBA JICHCTBUTEIbHBIX YKcen. [Ipumepsl.

Ba3zosrlii paznesa Ne 6. ['eomerpuyeckue purypbl 1 BeJTHYMHBI

Tema 6.1. Bo3HUKHOBeHME U PA3BUTHUSA TeOMETPHH.
CBGI[GHI/I?I U3 MHCTOpPHHU BO3HHUKHOBCHHUSA MW Pa3BUTHA TCOMCTPHU. O TreoMCTprun
Jlo6GayeBCKOTro M aKCHOMATHUKE €BKIIMIOBOM T€OMETPHUH.

Tema 6.2. OcHOBHBIE reoMeTpHYecKUe GUTYPHI HA MJIOCKOCTH, UX CBOICTBA U MPU3HAKH.
ITocTpoenue reoMeTpuYecKMX (PUIyp Ha IIOCKOCTH.

O mnonsarue «reomerpudueckas Qurypa». Touka, npsiMas, IDIOCKOCTh. B3anmMHOe
pacnoyioKeHHE MpAMbIX Ha IUIOCcKocTU. [lapannenbHble W NEPHEHIUKYJSPHBIE MPSIMbIE HX
CBOMCTBa W Mpu3HaKu. Yrou. Bunel yrios. buccekrpuca yrma. CBeneHus 0 mpornopIruoHaIbHOM
neneHuu otpeska (teopema daneca).

[ToHsiTHE BBIMYKIOrO MHOIOYTOJIBHUKA. BHABI MHOTOYrOJBbHHMKOB: TPEYTOJIbHUK,
napasuieiorpaMmm, poM0, MPSIMOYTOJILHUK, KBaJIpart, Tpamneus.

OxkpyxHOCTh 1 Kpyr. OnpenieneHue, 1yra OKpy>KHOCTH, BIIMCAHHBIE U IIEHTPATIbHbIE
YIVIBI, CEKYLIIME U KacaTeIbHbIE K OKPYKHOCTH, UX CBOMCTBA.

Tema 6.3. 'eomeTpuyeckue BeJJMYUHBI: JVINHA 0TPe3Ka, BeJIMYMHA YIIa, IVIOMAAb (GUTYPBI

JUinHa otpe3ka U ee usMepeHue. Bennunna yrmia u ee usmepenue. Ilonstue mnomann
¢urypsl u ee usMepenue. Ilnomans MHOroyroibHMKa W €€ U3MepeHHe. PaBHOBenMKHE U
paBHOCOCTaBJIEHHbIE (DUTYpBI. [|JTMHA OKPY>KHOCTH U IJIOLIAIb KpyTa.

Tema 6.4. 3agaun Ha MOCTPpOeHUEe reoMeTpUUYeCKUX GUIYP HMPKYJIeM H JIMHEHKOI.
ITocTpoeHne TUHENKOU, HUPKYJIEM, LIUPKYJIEM U JIMHEMKOH, 3Tallbl PEIICHU 3a1a4 Ha
MOCTPOCHHE. DIIEMEHTAPHBIE 3a/1a41 Ha IOCTPOEHUE.



2.3. MeToau4ecKue peKOMEHIAIMHU M0 OCBOEHHU IO M CIIUTIIUHBI
Pexomennanum 1is o0y4yarouerocs no padbore Ha JIeKIUSIX

CioBO «IEKIUs» TPOUCXOJUT OT JIaTHHCKOTO «lection» - yrenue. B momsTHe nexiun
BKJIQ/IBIBAETCS JIBAa CMBICJIA: JIEKLIMS KaK BUJI yUEOHBIX 3aHATHM, B X0/I€ KOTOPBIX B YCTHOU (hopme
IpernoaBaTesieM U3J1araeTcs MPeAMET, ¥ JIEKIUs KaK CIoco0 Mmoaayn y4eOHOro MaTepraia myTem
JIOTHYECKU CTPOWHOTO, CUCTEMATHYECKU TIOCIIEIOBATEILHOTO M ICHOTO M3JIOKCHHS.

Kak mnpaBwiio, jekuus COAEPKUT KaKOW-TMOO O0beM HaydyHOW WH(OpMAlWU, HMEeT
OIIPEICICHHYI0  CTPYKTYpy (BBOIHYKO 4acTb, OCHOBHOE cCOJepXKaHHe, 0000LeHus,
IPOMEXYTOYHBIE M HMTOTOBBIC BBIBOABI M Jp.), OTPAKAeT COOTBETCTBYIOUIYIO HJIECI0, JIOTHKY
PacCKpBITUSL CYHIHOCTH paccMaTpuBaeMbIX siBieHHH. [lo cBoemy xapakTepy M 3HAYUMOCTHU
coo0maemasi Ha JIGKIMH HH(OpMAnus MOXXET OBITh OTHECEHa K OCHOBHOMY MaTepHally W K
JIOTIOJTHUTEIHHBIM CBEICHUSIM.

[Tocemenue cTyneHTaMu JICKIIMOHHBIX 3aHATHH — JeNI0 KpaliHe HEOOXOAMMOE, ITOCKOIIBKY
JICKIMH JAaf0T OOIIYI0 OPHEHTHPOBKY B TEME M PACKPBIBAIOT COACPIKAHUE TUCIIUILIHHEL.

B Xone nekuuy mosie3Ho BHUMATENBHO CIETUTH 32 PACCY)KICHUSMH JIEKTOPA, BBIOIHSSA
npeaiaraéMble UM MBICITUTEIbHBIE OINEpaliil W CTapasch JaTh OTBETHI HA TIOCTABICHHBIC
BOIIPOCHI, KaK TOBOPST, CIyIIaTh aKTUBHO, BECTH BHYTPEHHUI MBICIICHHBIH JUAJIOT C JIEKTOPOM.
[Tpu 5TOM Criemyet BrIpadaThiBaTh y c€0si KPUTHIECKOE OTHOIICHUE K CYIIECTBYIOIMIMM HAYYHBIM
HIOJIOKCHUSIM, TIBITaThCS CAMOCTOSITETIbHO BHUKATH B CYIIHOCTh HM3Y4aeMOIO M CTPEMHTHCS
00HapyKUBATh UMEIOIINECS HECOOTBETCTBHSI MEXKTy T€M, UTO HAONIOAeTCs HA TPAKTHKE, U TEM,
4TO 00 9TOM TOBOPHUT TEOPHSL.

Jlekuust SBISIETCS MCXOJHBIM OSTallOM B OBJAJCHUM HAyYHBIMH 3HAaHUSAMH. YTOOBI
MaKCUMaJIbHO HCIIONb30BaTh €€ B y4eOHOM Ipolecce, HEOOXOAMMO HAyYUThCS 3aIMCHIBATDH
(KOHCTIEKTUPOBATh) JIeKIuHU. KpaTkue 3amucu JeKIuii, KOHCIEKTHPOBAHUE MX TOMOTAEeT YCBOUTh
Mmarepuas. KoHCIEKT sBisieTCs MOJE3HBIM TOIZIA, KOTJa 3aliCaHO CaMoe CYIIECTBEHHOE,
OCHOBHOE.

3anucH Mo Xoxy JIEKIUH JOJKHBI ObITh B LEJIOM JJOCTATOYHO MOJHBIMH IO COAEPKAHHUIO,
YAOOHBIMH JUTS TIOCTIEYOIIEH paboThl 1 SKOHOMHBIMH 10 TEXHUKE BBHITIOJTHEHUSI.

[TonHoTa conep:kaHus 3HAHUKW O3HAYaeT HAJIWYME B HHUX OCHOBHOIO TEOPETHYECKOTO
Marepruaja W OOMIMX CBEACHUH IO pa3zbsICHIEMOMY BONpOCY. Bce cymiecTBeHHbIE MOMEHTHI
JEKIMU JOJDKHBI OBITh 3alIUCaHbl C MAKCUMAaJIbHON TOYHOCTBIO M ITOJTHOTOM.

Jns  yckopeHHs Tporiecca KOHCIEKTHPOBAaHUSI PEKOMEHIYETCs, HCXOIs U3 CBOUX
UH/IMBUYaIbHBIX OCOOCHHOCTEH, BBIOpAaTb CHUCTEMY BBINOJIHEHHUS 3alucell Ha JIEKLUsX,
UCIIONB3Ysl yAOOHBIE Ui ceOsi yCIOBHbIE OOO3HAu€HUs OTAENbHBIX TEPMUHOB, Haubolee
pacrpoCTpaHEHHBIX CJIOB U MOHATUH, TaK Ha3bIBAEMYI0, COOCTBEHHYIO «MapKOrpaduio» - cucreMy
CTEeHATBHBIX YCIOBHBIX 3HAYKOB, CHMBOJIOB, COKpAIIIEHHH CIIOB.

PaboTa HaJ1 KOHCIIEKTOM JIEKIIMU HE 3aKaHYMBAETCS Cpa3y MOce JIEKIMOHHbIX 3aHATui. OHa
OyZeT 3aBepIICHHOH, €CIM CTYACHT MOBTOPHUT W3JIOKEHHBIH B KOHCIIEKTE€ MaTepHall; BHIHECET
HETIOHSTHBIE TOJOKEHHUSI B COJACPKAHWU JIEKIIMM HA TOJI KOHCIEKTAa W YTOUYHHUT MO JIPYTUM
MCTOYHHMKAM; JOTIOJHUT KOHCHEKT JIEKIMH MPONYIICHHBIMA (pa3aMu, CIOBaMH, IOJB3YSICh
MarepuajaMi M3 CIEHUaTbHOW JIUTepaTypbl; O(POPMUT KOHCIEKT TEXHUYECKH, HpPOM3BENs
NOJUYEpPKUBAHUS, Hameudas IJIaBHbIe BOIpochl. Pexomenayercs s Oonee 3¢ ¢deKTUBHON
IpopabOTKU JIEKIIMOHHOTO Marepuana JONOJIHUTENIEHO BBECTU COOPHUK (ClO6APb) NOHAMULL,
BBIJICNISIST B HEM JUIS KQKJIOTO HOBOTO TOHSTHS €T0 OMpeAeNICHHe, CBOMCTBA, MPHU3HAKH, BHUJIBI,
OpUMEpbl WM KOHTpHpuUMepbl M T.II. VMeHHO Takas cepbe3Has, KpONoTiuBas paboTra ¢
JICKITHOHHBIM MaTEPUAIIOM MTO3BOJIHT TITyOOKO OBJIAJIETh 3HAHUSIMH.

TpanuionHast By30BCKasl JIEKIIHMs, Ha KOTOPOW MPENOJHOCUTCS M OOBSICHAETCS TOTOBas
uHpOpMaIUs, TOMJISKAIIas 3alOMHHAHUIO, OOBIYHO Ha3bIBaeTCs HWH(OpMAIMOHHON. Bums
JeKIMA MOTyT OBITh pa3HooOpa3HbIMU. VX BBIOOp 3aBHCHUT OT CHeUM(HUKU MHpenogaBaeMon
y4eOHOI TUCIMITIMHBI 1 KOHKPETHOM TEMBI JISKIIH.



Pexomennanum 1J15 o0y4daronierocsi mo padbore Ha NPAKTHYECKUX 3AHATHIIX

IIpakxmuueckue 3anamus - 3TO 3aHATHUS, IPOBOJUMBIE 110, PYKOBOACTBOM IIPEIIOABATEIIA B
y4eOHOIl ayIuTOpuHu, HAIpPaBICHHbIE Ha YNIyOIE€HHE M 3aKpeIUIeHHE Hay4HO-TEOPETHUYECKUX
3HAHUH, MPHOOPETEHHBIX HA JICKIHMIX MM C IIOMOIIBIO Y4eOHUKOB; Ha (POPMUPOBAHNE YMEHHUH U
HAaBBIKOB B IIPUMEHEHUU 3HAHUW M OBJAJCHUE OIPEICICHHBIMH METONAMU CAMOCTOATEIbHOU
paboThI U HaBBIKAMH MPO(HECCHOHATBHOMN IESTETLHOCTH.

Paznmuune Mexay CEeMHUHApCKMMM M IPAKTHYECKUMH 3aHATUAMM COCTOMT B TOM, YTO Ha
IIEPBBIX PACCMaTPUBAIOTCS, KaK IPAaBUIIO, TECOPETUYECKHUE BOIPOCH], @ HA BTOPBIX YCBAaWBAOTCS
3HAHUS NMPEUMYIIECTBEHHO IMPUKIIAJHOIO XapakTepa, IpHoOpeTaoTcs MPAKTUYECKUe HAaBbIKU B
XO[Ie peIIeHHUs 3a7a4, BBIOJHEHUS JIAOOPAaTOPHBIX, KOHTPOJIBHBIX MUCHBMEHHBIX palorT,
TPEHUPOBOYHBIX YIIPaKHEHUH, HAOIIOIEHUH, SIKCIIEPUMEHTOB, BBIIIOJHEHUS TUIIOBBIX PAaCYETOB U
Ap.

O HeKTUBHOCTh NMPAKTHUECKUX 3aHATUH, MIPEXkAE BCEro, 3aBUCUT OT MOATOTOBKU K HUM
CTYJIEHTOB, X BHUMATEJIIbHOCTA U AKTUBHOCTHU B XOJI€ CAMMX 3aHATUN, TBOPYECKOTO OTHOLIEHUS
K BBIIOJHEHUIO y4eOHBIX 3aJaHMi M pekoMeHaaluil npenojasareneid. Ilepen mpakTuueckum
3aHATUEM CIIEAYyeT U3Y4YUThb KOHCIEKT JIEKIMM W PEKOMEHJIOBAHHYIO IIPEIOJaBaTesieM
JUTEpaTypy, oOpallas BHUMaHUE Ha IPAKTUYECKOE IPUMEHEHNE TEOPHH U Ha METOIUKY PELICHUS
THIIOBBIX 3a4a4.

Ha mpakTu4eckoM 3aHATHM ITIABHOE - YSCHUTB CBSI3b PEIIAEMBIX 33/1a4 ¢ TEOPETUUECKUMU
noJIoKeHUsAMH. [Ipu pemennn npennoKeHHON 3a/1a4i Hy’)KHO CTPEMHUTHCS HE TOJIBKO ITOIYYUTh
HPaBUJIbHBIN OTBET, HO M YCBOUTH OOLIMI METO/] pelieH s 0100HBIX 3a/1a4.

Pewenne 3agaun, BBINOIHEHUE YIIPAKHEHUN HA/I0 HAYMHATD C YETKOIO YSICHEHHMS YCIIOBUS
U TpeOoBaHMM 3a7jaHus. Bo3HMKaroIue TpYJHOCTH IPU PEeILICHUH 33a4a4 U IPYTUX PAKTHUECKUX
paboT 4acTo BbI3BAHBI HE CTOJIBKO OTCYTCTBUEM JOJKHBIX YMEHUH, CKOJIBKO HEBHUMATEIbHOCTHIO
K YSACHEHHUIO CMBICJIA YCIOBHS 3a/la4l WIN YIIPaKHEHUs, a IOPOM U HEIIOHUMAaHUEM TOTrO, B 4YEM
COCTOMT 3a1aHHUE.

IIpu pelieHny 3a1a4 pEKOMEHAYETCS CIEAYOUIUN AITOPUTM IEHCTBHIA:

1. «IIpaBuibHO MOHATH YCIOBHE 3a/1a4M — 3HAYUT Ha MOJIOBUHY €€ PElINTh)». BRISICHUTD
UCXOJIHBIE IaHHBIE JJIS peIlIeHUs 3a/1a4M (YTO JaHO) U UTO TPeOyeTCs MOTyUUTh B
pe3ynbTare pelmeHusl.

2. Teoperndeckas 6a3a pemeHus (Kakue 3aKOHbI U MOJIOKEHHSI JOJDKHBI ObITh TPUMEHEHBI TPU

pelIeHNN).

OO0uwmii miaH (MoceA0BaTENbHOCTD) PEILICHHS.

Odopmiienne perieHusl.

5. 3anuch NOJXY4YEHHOTO pe3yibTaTa U €ro aHajlu3.

Jls BeneHus 3anucei Ha MPaKTUYECKUX 3aHATUAX OOBIYHO 3aBOJST OTJENbHYIO TETPAb 110
KaX/10i yueOHOH TUCIUIUIMHE.

Jlormueckast CBSA3b JEKIUH U MPAKTUYECKUX 3aHATUHN 3aKII0YaETCs B TOM, UTO HH(pOpMaLus,
NOJyYeHHas: Ha JIEKIUH, B MPOIECCE CAMOCTOSTENIbHOW padoThl Ha MPAKTUYECKOM 3aHITHU
OCMBICJIUBAae€TCAd U IepepadaTbiBaeTcsi, NpU IOMOILIM IpernoAaBaTess aHAIU3UPYETCS N0
MeNbYalInX NoAPOOHOCTEH, ocie Yero MpoYHo yCBaBAETCsl.

~ow

Pexomenaanuu 11 00ydarouerocsi mo pa3padorke OMOPHOro KOHCIEKTa

ParmmonanbHas u 3¢dexTuBHas nepepadoTka yueOHOTro Marepuana BBIOJIHIETCS 3a CUeT
BBIUJICHEHMSI B €10 CO/IEPKaHUM CMBICIIOBBIX €IMHMUII, CBEPTHIBAHUS UX U MEepeBoAa Ha 0Opa3HbIN
A3bIK B CHMBOJIMYECKOW miu rpadudeckoil ¢opme. Cpeau pasinyHbIX BUAOB IpadudyecKoro
MOJEIUPOBaHUS Y4eOHOM HHQOpPMAlUK, BBIIEISIOT— ONOPHBIA KOHCNMEKT — Kak CHUCTEMY
OTIOPHBIX CUTHAJIOB B BUJIE KPAaTKOro yciaoBHOro koncrnekra (B.®. [llaramnos).

Memoouka nocmpoenus OnoOpHvIX KOHCHEKMOS:

O  OIpelesuTh 00BEM U3JIaraeMoro MaTepuana, UCIoilb3yeMOro JJIsl OOPHOr0 KOHCIIEKTA,;
O pa3aeNuTh 3TOT MaTepuall Ha OCHOBHBIE OJIOKH;



BBIZICIUTh B HUX OCHOBHBIE OIIPEICIICHNS U TE3UCHI;

IIPOAYMATh OTPAKEHUE ITUX OIPENCICHUN U IIOHATUH B BUJE ONOPHBIX CUTHAJIOB;
BHECTH UX B cXeMy OJI0Ka;

0003HaYUTh B3aUMOCBS3H MEXK/Ly OTIOPHBIMH CUTHAIAMU BHYTPH Ka)J10TO OJI0Ka;
0003HaYUTh B3aUMOCBSA3b MEX/1y BCEMU OJI0KaMHU TEOPETHUYECKOTO MaTepuaa;
BBIHECTH YCJIIOBHBIE 0003HAUEHHUSI 3a MPE/IEIbl OTIOPHOTO KOHCIIEKTA.

O O O O O O

PexomeHnaanuu 1Jisi 00y4aroIIerocs mo noaroToBke K 3a4eTy M 3K3aMeHy

3ader/?3K3aMeH — 3TO TIIyOOKas HTOroBas INpPOBEpKAa 3HAHWN, YMEHUH, HaBBIKOB U
KOMIIETEHIIUH 00yJaromuxcs.

K cnade 3auera/sx3amMeHa JOMYCKAIOTCs 00ydaroecs, KOTOPhIE BHIIOIHWIA BECh 00bEM
paboThl, IPEAYCMOTPEHHBIN y4eOHONH IPOrpaMMOil 110 TUCIUITIIMHE.

Opranu3anys MoAroTOBKH K 3a4eTy/9K3aMeHy cyrybo uHauBuayanbHa. HecMotps Ha 310,
MOXHO BBIJICIUTh HECKOJIBKO OOIIMX palMOHAJIbHBIX MPUEMOB MOArOTOBKU K 3a4eTy/3K3aMeEHY,
IIPUTOJIHBIX JUUI1 MHOTHX CIIy4acB.

IIpu moxarotoBke K 3ayeTy/3K3aMEHY KOHCHEKTHI YUEOHBIX 3aHSATUN HE JOJDKHBI SIBISATHCS
€IMHCTBCHHBIM HMCTOYHMKOM Hay4HOW wuHpopManuu. Cremyer o00s3aTeNbHO TI0JIB30BaThCs
JIPYTUMH y4eOHBIMU pecypcaMi, yU4eOHbIMU MOCOOUSAMHU, CIIEHUAIbHON YyueOHO-MEeTOANYECKO
JIUTEPATYPOU.

VYcBoenue, 3akperuieHue U o0oOIieHue y4yeOHOro martepuaia CleAyeT NpPOBOAUTH B
HECKOJIBKO JTaIoB:

a) CKBO3HOE (Tema 3a TeMOW) IOBTOPEHHME IOCIEJOBaTEIbHBIX YacTeH AMCLUIUINHBI,
UMEIOIINX OJM3KYI0 CMBICIOBYIO CBSI3b; IOCIE KKIOH TEMBl — BOCHPOHM3BEACHUE y4eOHOTO
Marepuaa o MaMsaTH ¢ UCIO0Ib30BaHNUEM KOHCIIEKTa U OCOOUH B TeX CllyyasiX, KOI/la YTO-TO e1é
HE YCBOEHO; IIPOXOKJECHHE TaKUM 00pa3oM BCETO Kypca;

6) BBIOOpPOYHOE IO OTIENBHBIM TE€MaM U BOIPOCAM BOCHPOM3BEAECHHE (MBICICHHO HIIU
nyTéM 3alucH) ydeOHOro Mmarepuasa; BBIJCICHHE TEM WM BOIPOCOB, KOTOpbIE e€mIé He
JIOCTATOYHO YCBOEHBI WJIN MTOHATHI, U TOTO, YTO Y2KE€ XOPOILO 3allOMHUIIOCH;

B) NIOBTOPEHUE U OCMBICIMBAHUE HE YCBOEHHOIO MaTepuaja M BOCHPOU3BEICHHE €ro I10
NaMsATH;

T') BHIOOPOYHOE /171 CAMOKOHTPOJISI BOCIIPOU3BEICHUE IO MTaMSTH OTBETOB HAa BOIPOCHI.

I1oBTOPATH ClleAyeT HE OTAEIBHBIE BOIIPOCHI, @ TEMbI B TOM MOCIEN0BATEIIBHOCTH, KaK OHU
M3JIATAJIUCh JIEKTOPOM. DTO 00eCIeunBaeT MOIYUYEHHE LIEIbHOrO MPEACTaBIeHNUs 00 N3yYeHHON
JUCLHUIIIIMHE, @ HE OTPBIBOYHBIX 3HAHWUMN 110 OTAEIbHBIM BOIIPOCAM.

Ecnu B X01€ MOBTOPEHUS BO3HMKAIOT KAKHE-TO HEACHOCTH, 3aTPyAHEHUS B ITOHUMaHUU
OIpPEIEIEHHBIX BOIPOCOB, UX CJIEAYET BBINUCATH OTACIBHO M CTPEMHUTBCA HAWTH OTBETHI
CaMOCTOSITENIBHO, IMOJIb3YACh KOHCIIEKTOM JIEKIIUM U JUTEpaTypol. B Tex ciydasx, korga 3TOro
c/enarh He yaaércsi, Halo 00paliaThes 3a MOMOIIBIO K ITPETo/IaBaTelio Ha KOHCYIbTAlluH, KOTopas
OOBIYHO MPOBOJUTCS MEPE 3a4ETOM/IK3aMEHOM.



3. KOMIIOHEeHThI MOHMTOPUHIA YUYeOHBIX TOCTHKEHUI 00yUaK01Ierocs

3.1. Texnonornyeckasi KapTa peiTHHIAa IUCIUILTHHBI

«MATEMATUKA»
HaumeHnoBanue HampaBneHue noaroToBKu U ypoBeHb KomnuecTtBo
UCLUTIINHEI oOpasoBanus. HaumenoBanue 3aUETHBIX €IUHUILL
[IPOrpPaMMBbI
Maremaruka 44.03.01 ITegaroruueckoe 12

00pa3oBaHKe, HAIPABICHHOCTD
(mpodwib) oOpa3oBarenbHON
nporpammbl: HauansHoe oOpa3oBanue
(3aounas popma oOydeHus)

CMexHble TUCIUILIMHBI 110 YYEOHOMY IUIaHy

Hpe,I[I_HeCTBYIOH_[I/ICZ IIKOJIbHBIN KypC MaTEMAaTUKH; OCHOBBI yqe6H0171 ACATCIBbHOCTHU CTYJACHTA

HOCJ’IG,I[yIOH_[I/IeZ OCHOBBI MaTeMaTHUYECKOU O6pa6OTKI/I I/IH(1)OpMaI_II/II/I; MCTOAHKA 06y‘{eHI/I$I

MaTeMaTuKe
BA30BbIN PA3JIE]T Ne 1
dopma paboTbl Konnuectso 6amnos 17 %
min max
Tekymiast pabora | PaboTa Ha MPaKTUYIECKOM 3aHITHH 9 15
[TpomexxyTounsl | JlomamrHsisi pabota 18 30
H KOHTPOJIb CocraBieHne OOPHOro KOHCIIEKTa 3 5
HTVO "OBBIH Tectuposanune 15 25
pPEUTHHT-
KOHTPOIH KontponbsHas padora 15 25
Htoro 60 100
BA30BbIU PA3JIEIT Ne 2
dopma paboTsl KonnuectBo 6amnoB 16 %
min max
Tekymas padota | JlomamHss pabota 18 30
CocTaBieHHe OMOPHOTO KOHCIIEKTa 3 5
PaboTa Ha MpaKTHYECKOM 3aHITHU 9 15
HTVO "OBBIH TectupoBanune 15 25
pEeUTHHT-
KOHTPOIH DK3aMeH 15 25
Hroro 60 100
BA3OBBI PA3IET Ne 3
®opma paboTbI KomnnuecTBo 6amioB 17 %
min max
Tekymas pabota | Jlomamisss padora 18 30




CocraBieHne OOPHOIO KOHCIIEKTa 3 5

PaboTa Ha MpaKTHYECKOM 3aHITHH 9 15
HTorossrit TectupoBanue 15 25
igﬁ;;lg; DK3aMeH 15 25
Hroro 60 100

BA3OBBII PA3JIE] Ne 4

dopma paboThI

KonnuecTtso 0amnos 16 %

min max
Tekymas padota | Jlomamnss padora 18 30
CocraBiieHHE OIOPHOIO KOHCIIEKTa 3 5
PaboTa Ha MpaKTHYECKOM 3aHITHU 9 15
Hrorossiit TectupoBanue 15 25
PEHTHHT Dk3aMeH 15 25
KOHTPOITb
Uroro 60 100
BA3OBBII PA3IEJ Ne 5
dopma paboThI KonuyectBo 6amnoB 17 %
min max
Tekymiast pabota | lomamssist pabota 18 30
CocraBiieHHE OMTOPHOTO KOHCIIEKTA 3 5
PaboTta Ha MpakTUYECKOM 3aHSATUU 9 15
HTorossrit TectupoBanue 15 25
POHTIHT KontponwsHas pabora 15 25
KOHTPOJIb
Hroro 60 100
BA30BbIN PA3JIEJI Ne 6
®opma paboTsl KonnuectBo 6amnoB 17 %
min max
Texymast pabota | Jlomamissist pabora 18 30
CocraBieHne OOpHOrO KOHCIIEKTa 3 5
PaboTa Ha NpakTUYECKOM 3aHITHU 9 15
HTorosbrit TectupoBanue 15 25
POHTIHT DK3aMeH 15 25
KOHTPOJIb
Hroro 60 100
VU TOT'OBBIN PA3JIEJI
Conepxanue dopma paboThI KommuectBo 6amios 0
min max
Pazpnen 1 — 60 100
Pazgen 2 — 60 100
Paznen 3 — 60 100
Paznen 4 — 60 100
Paznen 5 — 60 100
Pazmen 6 — 60 100
Wroro: (cpeanee apudmeTHyeckoe MecTu pasaeioB) 60 100

10

10

10

10



JIOTIOJTHUTEJILHBIN PA3JIET

BbazoBsrii ®opma paboThI KonnuecTtBo 6amios (
MOJYJIb/ min max
Tema

— — 0 0

— — 0 0

Uroro 0 0
O011ee KoIn4ecTBO OAIOB 10 AUCLUILINHE min max
(Mo uToraMm M3y4YeHUs: BCeX MOJyJeH, 0e3 yueTra JOMOIHUTEIHHOTO 360 600

paszzena)

CooTBeTCTBHE PEHTHHIOBBIX 0AJUIOB M aKaJeMHU4YeCKON OLeHKH

Ob11ee KoaMueCcTBO HAOpaHHbIX 6AIIOB

AkasemMuueckas OlieHKa

60 —72

3 (yIOBJIETBOPUTEIHHO)

73 - 86

4 (xopo11o)

87 -100

5 (oMyHO)




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 noarororku:44.03.01 Ilegaroruyeckoe oopa3oBaHue
HavansHoe obpa3oBanue
[Iporpamma noAroTOBKMU: akaJleMUYECKUI OakanaBpuar
KBanudukanus — 6akonasp

Cocrasutenb:crapmuii mpenogasarenb TuMHO H.b. Tumodeena

Kpachosipck 2021



SKCITEPTHOE 3AKJIFOYEHUE HA ®OHJ] OLIEHOYHBIX CPEJICTB

Ilpencrapnennsii  GOHI ~ OLEHOYHBIX CpeACTB ams  TeKymed o
NPOMEXYTOYHON ~aTTeCTallud COOTBETCTBYeT TpebopanusM OI'OC BO u
npogeccronanbHoMy cranmapty «Ilemaror (mexarormyeckas esTeTBHOCTh B
cthepe IOLIKOIBHOTO, HAYAIBHOIO OBIIEro, OCHOBHOTO OGLIETO, CPEHETO OBIIEro
obpa3oBanus) (BOCIIHTATEb, yYUTENh)», yTBEPIKIEHHBIN npHrKa3oM MuHucTepCTBa
TpyAa ¥ couManbHO# 3ammutel Poccuiickoii ®enepaunu ot 18 oktabps 2013 r. Ne
544n.

IIpennaraembie (opMbl H COZEpXKaHHS OLEHOYHBIX CPEICTB ATTECTALIMH
aJIeKBaTHBI LEJIAM H 33]1a4aM peall3allii OCHOBHOM 06pa30BaTebHOM MporpaMMBI
Mo  HampaBieHWro noiarotoBkd 44.03.01 Ilemarorudeckoe o6pasoBanue,
HalnpaBleHHOCTb (Mpoduns) HavansHoe o6pasoBanue.

OreHo4Hble CpencTBA M KPUTEPHH OLEHWBAHHS MpEACTABIECHBl B
AOCTaTOYHOM 06beMe. DOPMEI OLIEHOYHBIX CPEJCTB COOTBETCTBYIOT OCHOBHBIM
NPUHLMNAM (OPMHPOBAHHMS OLEHOYHBIX (OHAOB, 3aKPEIIEHHBIM B JIOKATBHBIX
AOKyMeHTaXx 06pa30BaTebHOM OpraHU3alkH.

PaspaGoTanHblii ¥ npencTaBneHHbIH A8 3KCTepTH3bl (DOHJ OLEHOYHBIX
CPEACTB PEKOMEH/YeTCs K NPUMEHEHHIO B IpOLiecce MOATOTOBKH 10 yKa3aHHOMN
nporpamMe.

3amecTuTens aupexkropa no YBP
MBOY CII Nel57 WO[ tl?/ — B. C. Konosaiosa



1. Haznauenue (poH/1a OLIEHOYHBIX CPEICTB

1.1. Heabo co3nanusga POC qucummiauHel «MaremaTruka» sBISETCS yCTAaHOBIEHUE COOTBETCTBUS
Y4EOHBIX JOCTHXEHUH 3aIUIAaHUPOBAHHBIM pe3yJbTaTaM OOydeHHUs M TpeOOBaHUSAM OCHOBHOU
npodeccHoHaIbHONW 00pa30BaTeIbHOI MPOrpaMMbl, paboyeil MporpaMmbl IUCIUILTHHBL.

1.2. ®OC no aucuMIUIMHE PeNIacT 3a4a4H:

- KOHTPOJIb W YIpaBJIEHUE IPOLECCOM MPHOOPETEHUsI CTYACHTaMU HEOOXOIUMBIX
3HAHWI, yMEHUH, HABBIKOB M YPOBHS C(hOPMHUPOBAHHOCTH KOMIIETEHITNH, ontpeaesieHHbIX B DI'OC
BO no cootBeTcTBYyIOLIEMY HalpaBICHUIO OATOTOBKU;

- KOHTpPOJIb (C MOMOIBI0 HAa0Opa OLEHOYHBIX CPEACTB) M yIpaBieHUE (C IOMOLIbIO
SIIEMEHTOB OOPAaTHOM CBS3M) OCTHIKCHUEM LIEJIeH peanu3alui OCHOBHOW MpoQeccrOoHaIbHON
o0pa3oBaTeIbHON MpOrpaMMbl, ONPEAEICHHbIX B BUAEe HaOopa OOILEKYIBTYPHBIX U
o0mienpoecCHOHANBHBIX KOMITIETEHIMN BHIITYCKHHKOB;

- o0ecrieyeHHe  COOTBETCTBUSL ~ pe3ylbTaroB — OOydeHHs  3ajadaM  Oyayiiei
npoeccuOHaNbHON AESITEIbHOCTH Y€pe3 COBEPIUIEHCTBOBAHWE TPAJAMLMOHHBIX M BHEAPEHUE
MHHOBAIIMOHHBIX METO/I0B 00yueHHsI B 00pa30BaTeIbHbIN NpoLecC YHUBEPCUTETA.

1.3. ®OC pazpaboran Ha OCHOBAaHHH HOPMATUBHBIX JOKYMEHTOB:

- denepasbHOro  TrOCyJapCTBEHHOTO  00Opa3oBaTeNbHOTO  CTaHJApTa  BBICLIETO
oOpa3zoBanus o HarpasieHHIO noaroToBku 44.03.01 [emarormueckoe oOpazoBaHHe (YpPOBEHb
OakanaBpuara), yTBEpXkKIE€HHBIM IpuKa3zoM MuHHCTEpCTBOM 00pazoBaHMs U Hayku Poccuiickoit
deneparuu ot 9 despasst 2016 . Ne 91;

- NoJOXKeHUus: 0 (hopMUpOBaHHMU (POHAA OLEHOUHBIX CPEACTB JJS TEKYLIEro KOHTPOJIs
yCIEBAEMOCTH, MPOMEXYTOYHOW M UTOrOBOM arrecTanuu oOydaromuxcsi o oOpa3oBarelbHbIM
IporpaMMam BbICHIEro 0Opa3oBaHUs — IporpamMmaM OakajlaBpHuara, IporpaMmam CleluaInTeTa,
IporpaMMaM MarucTparypbl, MporpaMMaM IOArOTOBKM Hay4YHO-IIEJIArorM4eckKuX KaJpoB B
acnupaHType B (efepallbHOM TOCYJapCTBEHHOM ONOIKETHOM OOpa30BaTeIbHOM YUPEKICHUU
BbIciiero obOpazoBanusi «KpacHOsIpCkHMil rocy1lapCTBEHHBIN IE€1arornyeckuili YHUBEPCUTET HM.
B.I1. AcradbeBa» u ero puiinanax, yrBepxaeHHOro nprukasom pekropa Ne 297 (mm) ot 28.04.2018..

2. [lepevyenb kKoMneTeHI M, popMupyeMbIX B NIpoLecce U3y4YeHHUs M CHHIIJIMHbI
2.1. llepeyenb koMneTeHUUH, GOPMUPYEMBIX B IIPOLIECCE N3YyUEHUS TUCIUIUIMHBIL:
- OK-3. CnocoOHOCTh UCIOJIB30BaTh €CTECTBEHHOHAYYHBIC U MATEMAaTUYECKHUE 3HAHUS TS
OpPUEHTHPOBAHMSI B COBPEMEHHOM MH(POPMALIMOHHOM IPOCTPAHCTBE.
- IIK-1. ['oToBHOCTB peain30BbIBaTh 00pa30BaTEIbHbIE IPOrPAMMBI 110 IPEAMETAM B
COOTBETCTBUH € TPeOOBaHUSAMH 00pa30BaTeIbHBIX CTAHIAPTOB.



2.2. OnleHOYHBbIE CpeCcTBa

Komnerennus JAucuunnuHel, Tun OrneHouHoe cpeacTBo/
[IPAaKTUKH, KOHTpPOJIS KHMp1
y4acTBYIOIIIKE B
(dbopmMupoBaHUH Homep @opma
KOMITATAIITIIIAIAL

OK-3. CnnocobHOCTB WNudopmarimonnas TEKyIIUN 5.1.2  |lomamHss
UCIIOJIb30BaTh KyJIBTYpa U TEXHOJIOTUU pabota
€CTECTBEHHOHAYYHbIE U B 00pa3oBaHuH; 5.1.1 |OnopHbiit
MaTtematudeckue 3HaHusi  |EctecTBo3HaHuE; KOHCIIEKT
JUIsL OPUEHTUPOBAHUA B OcHoBbI npomexyTtou | 5.2.2 |Tect/KonTposbHa
COBPEMEHHOM MaTeMaTH4eCKO BIii s pabora
UH()OPMALOHHOM 00paboTku 5.2.1 |3auer/Dx3ameH
MIPOCTPaAHCTBE. unpopmaruy; [pupona

U TIPOOJIEMBI KOJIOTUH

KpacHosipckoro kpas;

DBOJIIOHUS KU3HU;

IIcuxosnoro-

[Ie1aroru4ecKoe

COTIPOBOXACHUE

00y4deHuUst u

BOCITUTaHUS peOCHKa,

[Ipennurnomuas

MPaKTHKA
IIK-1. 'oroBHOCTb BBeznenue B HayKy 0O TEKyLUH 5.1.2  |domamnss
peanu3oBbIBaTh A3bIKe; PycCKui sA3bIK; pabota
oOpa3oBarebHbIE [TpaxTrky™m 1o 5.1.1 |OmopHsrit
IIPOrpaMMBI 110 IIPEAMETAM |PyCCKOMY SI3BIKY; KOHCITEKT
B COOTBCTCTBHM C Herckas marepatypa; npomexyTtou | 5.2.2 |Tect/KonTposbHa
TpeOOBaHUAMU EctecTBO3HaHMUE; b s paGora
o0Opa3oBaTeIbHBIX Teopust muTepaTypsl U
CTaH/JapTOB. TIPaKTHKA 5.2.1 |3ager/Dx3ameH

YUTATENbCKON

JESTEIIBHOCTH;

Meronuka

IIpenoiaBaHus

npeaMera

«OKpYXKarolui MUp»;
MeTtonnka
MPEnoJaBaHus
TEXHOJIOTHH; MeToauka
npenogasanus N30;
Teopus u meToauka
00y4eHHUs1 PyCCKOMY
A3BIKY B CpEHEN
mikoie; Oo1iee
A3bIKO3HaHue; Mcropus
PYCCKOTO SI3bIKa;
Ilemaroruka; Metonmka
MpEenoJaBaHus
MAaTE€MaTHKU;




IIpakTukyMm 1o
PELICHUIO
[IEIarOrM4eCcKuX 3a/1au;
MoHUTOPUHT
00pa3zoBaTeIbLHOTO
MIPOLIECCa B HAYAJIbHOU
mkosue; Muposast
XYJ10’)KECTBEHHAas
KyJbTypa; Meronuka
MY3bIKaJIbHOTO
BOCIIUTAHUS;
CoBpeMeHHbIE
TEXHOJIOTHH 00y4YeHHUs
PYCCKOMY SI3BIKY;
Pycckast cnoBecHOCTb;
Kondnukronorus;
CoBpemeHHbIE
METOAMYECKHE
MOJXO/IbI K O0YYEHHUIO
pelIeHus 3a1a4;
OCHOBBI IEKOPaTUBHO
IIPUKIIAHOTO
uckyccrsa (AI1N);
IIpakTuka o
MOJIyYEHUIO
MIEPBUYHBIX
npodeccuoHaNbHbBIX
YMEHHI U HABBIKOB;
ITenarornueckast
MIPAKTHKA,
ITenarornueckast
MHTEpHAaTypa

3. @DoHJ O1LIEHOYHBIX CpEeaACTB J1JIsd HpOMe)l(yTO‘IHOﬁ aTreCcTalumn

3.1. ®oH/BI OLIEHOYHBIX CPE/ICTB BKJIIOYAIOT: BOMPOCHI K 3aUeTy/3K3aMeHY, IPUMEpHbIE BapUAHThI
TECTOB ¥ KOHTPOJIbHBIX PAOOT.

3.2. OueHOYHBIE CPECTBA

3.2.1. OneHouHoe cpeAcTBO 5.2.1. — BOMPOCHI K 3a4eTy/3K3aMEHY.

Kputepun onieHnBaHus 1O OLIEHOYHOMY CpeaCcTBY 5.2.1. — Bompock! k 3aueTy/sK3aMeHy

Bricokuii ypoBeHb [IponBuHyTHII ba30Bblii ypoBeHB
c(hOpMUPOBAHHOCTH YPOBEHb c(hOpMHUPOBAHHOCTH
DopMupyeMble KOMITETEHIIUN c(OpMHPOBAHHOCTHU KOMITETEHIIUU
KOMITETEHIIUHI
KOMITCTCHIHH (23 - 25 6annoB) (19 - 22 6annoB) (15 - 18 6amnos)*
OTJIIMYHO/3a4TEHO XOPOIIO/3a4TEHO YIOBJIETBOPUTEIHHO
/3a4TeHO
OK-3. CnocoOHOCTB OOyuaromuiics: OOyyaromuiics: OOyyaronuiics:
HCIIOJIb30BaTh - UMeeT INIyOOKUEe U | - BIIaJieeT BCEMHU - BIIAJICET
€CTECTBEHHOHAYYHbIE | IIUPOKHUE 3HAHUS B OCHOBHBIMU HEKOTOPBIMH
U MaTeMaTH4eCKHe cepe KOMIETEHIINH; | TOHATUSIMU B chepe | OCHOBHBIMH




3HAHUS JUIS
OpUEHTUPOBAHUS B
COBPEMEHHOM
UH(OPMALIMOHHOM
IIPOCTPAHCTBE.

- 3HAET
pa3HOOOpa3HbIC
METOIBI, CIIOCOOBI U
IIPHEMBI
JIEITEIIbHOCTH,
HeOoOXOoUMBIE I
pelieHus 3a1a4d B
c(hepe KOMICTCHIINY;
- YMEET HaXOIUTh
HEIIa0JIOHHEIE
pelIeHus 3a1a4q

KOMIICTCHIINU,

- 3HaeT BCE
OCHOBHBIC MC€TOAbI,
CHOCOOBI U TIPUEMBI
JCATCIIBHOCTHU B
chepe
KOMIICTCHIINU,

- yMEEeT HaXOIUTh
pelieHus 3a1a4
CPEIHETO YPOBHS
CIIOXKHOCTH B cepe

MOHATHSIME B cepe
KOMIIETCHITUH;

- 3HaeT OCHOBHBIE
METOJIBI, CIIOCOOBI U
MIPUEMBI
JESITeTbHOCTH B
chepe KOMITETEeHITNY;
- yMEET HaXOIUTh
pEeIIeHUs OCHOBHBIX
3a1a4 0a30BOro
YPOBHS CIIO)KHOCTH B

HEO0OXOIMMBIE JIsI
pelieHus 3aaa4d B
c(epe KOMIETEHITNH;
- yMeeT HaXOIUTh
HenabJIOHHbBIC
pelieHus 3aaa4u
BBICOKOTO YPOBHS
CIIO)KHOCTH B cepe
KOMITETEHIUH B
YCIIOBUSAX
HECTAHIapTHOU
CUTYaInH.

cepe
KOMIICTCHITUH,

- YMECT HaXOAUTh
pelieHus 3a1a4
CpE/IHEr0 YPOBHS
CIIO)KHOCTH B cepe
KOMIICTCHIINHU.

BBICOKOTO YPOBHSI KOMIIETEHIIUH. chepe KOMIETCHITUN

CIIO)KHOCTH B chepe MIPU HATUYUU

KOMIIETEHIIUH B 3aJJaHHBIX THIIOBBIX

YCIIOBHSIX YCJIOBUH.

HECTaHJapTHOU

CUTYaIuH.
IIK-1. 'oToBHOCTE OO6yuaromuiics: OO6yuatomuiics: OO6yuaromuiics:
peanu30BBIBAThH - IMeeT NITyOoKHe U - BIIaJIEET BCEMH - BIajeeT
oOpasoBarebHbIC IIUPOKHUE 3HAHUS B OCHOBHBIMU HEKOTOPBIMH
MIPOTPaMMBI 110 chepe KOMIETCHIINY; | TOHIATUSIMH B chepe | OCHOBHBIMHU
MpeaMeTam B - 3HaeT KOMIIETEHIIUH; MOHATUSMH B chepe
COOTBETCTBHU C pa3HooOpa3HbIC - 3HAET BCE KOMITIETEHIIUU;
TpeOOBaHUSIMHU METO/BI, CIIOCOOLI H | OCHOBHBIE METOALI, | - 3HAET OCHOBHBIE
o0pa3oBaTeIbHBIX TIPHEMBI CIOCOOBI U IPUEMBI | METOJIBI, CIIOCOOBI U
CTaHIapTOB. JIeSITEIbHOCTH, NIeSITEJIbHOCTH B MIPUEMBI

JeSTeTbHOCTH B
cdepe KOMIETEHIINH;
- yMEEeT HaXOIUTh
pelLIeHHsI OCHOBHBIX
3aj1a4 6a30BOTO
YPOBHS CIIOKHOCTH B
chepe KOMIETEHITUN
MIPU HATTUYUH
3aJJaHHBIX THITOBBIX
YCIIOBUH.

*Menee 60 6amI0B — KOMITETEHIIHS HE chOpPMUPOBaHA

3.2.3. Onenounoe cpeactso 5.2.2.— Tect/KontponbHas paboTa.
Kputepuu onieHnBanus 1o oreHo4HoMy cpencTBy 5.2.2. — Tect/KoHTposabHas paboTa.

Kpurepuu onieHuBanus Konnuectso
0amioB (BKIaj B
pENTHHT)

BepHo 1 10cTaTOuHO MOTHO 0OOOCHOBAHHBI PELICHUS BCEX 3aj1ad 15
0a30BOT0 YPOBHS CIOKHOCTH

BepHo 1 nocTatoyHo mojgHO 000CHOBAHHBI PEUISHUS BCEX 3a7a4 5
CPEIHETO YPOBHS CI0XXHOCTH

BepHo 1 1ocTaTo4HO NOJTHO 000CHOBAHBI PEIIEHUSI BBICOKOTO YPOBHS 5
CIIO)KHOCTH
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4. ®oH/1 OLIEHOYHBIX CPEACTB /ISl TeKYLero KOHTPOJIs yCleBaeMOCTH
4.1. ®oHAbI OLICHOYHBIX CPEACTB BKJIIOYAIOT: 3aJlaHUS 110 COCTABJICHMIO OMOPHBIX KOHCIIEKTOB
OCHOBHBIX MOHATHH pa3zesnia Wi TEMbI; JOMAIIHUE PaOOTHI.
4.2 Kputepuu oLieHUBaHUS
4.2.1. Kputepuu oneHUBaHUA MO OLUEHOYHOMY cpeacTBY S.1.1 - ONOpHBIA KOHCIIEKT OCHOBHBIX
HNOHSATUHN pa3zielia Uiu TEMbI

Kpurepuu onieHuBaHMs Konnuectso
Oai1oB (BKJIAJ B
pEUTHHT)
Oo6bem marepuana: [lomHOTa peCTaBICHHBIX MTOHATHI. 1
ConepxaHue Marepuaja: 4YETKOE BblIEICHUE Haubojee 3HAYMMOIOo 2

Marcpuajia, HpaBUIJIIbHOCTb MOCTPOCHUA CBsI3CH MCXKAY onpcAcIsI€MbIMU
IIOHATUAMU, ICHOCTb COCTAJICHHOI'O KOHCIICKTA.

Odopmienne pabOTH: OPUTHHAIBLHOCTH, aKKYpPaTHOCTh, MPEACTABICHUE 1
Marepuaia B yI00HO# Ui BocupusiTHsi hopme.
[Tpe3enTanusi paboOThI: MOHMMAHUE Ha3HAUCHHSI BCEX MYHKTOB KOHCIICKTA. 1

MaxkcuMalibHbIN 0ajul

4.2.2. Kputepun OLIeHUBaHMSI 110 OIIEHOYHOMY cpeacTBy S5.1.2. — JlomaniHssa pabora.

Kputepuu onieHnBanus KonuuectBo
0ai1oB (BKJIAJ B
pelTHHT)
BepHoe oco3nanue 1ienei u 3a1a4 JoMaiiHend padboThl 1

Brnasienue npeaMeTHbBIM cofiepKaHUEM

BepHoe BbllIoJIHEHUE 33JaHUN JOMaITHEH paboThl

O60CHOBaHHOCTD MOJYUYEHHBIX PE3YJIbTAaTOB M BHIBOJIOB

[Tpe3eHTanus pe3ynsTaToB JoMallHed paboThl
MaxkcumanbHbIN 6211
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5. OueHouyHble cpeacTBa (KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHAJIbI)

5.1. OneHo4HblIe CPeACTBA /ISl TEKYLIero KOHTPOJIsl ycleBaeMoCTH

5.1.1. OnopHbIi KOHCIIEKT OCHOBHBIX MOHATHI pa3/iesia Ui TeMbl
Ilocmanosxka 3adanusa. [nst paznena Wi Tembl AUCUMIUIMHBL «MaremaTnkay COCTaBUTh
OTIOPHBIN KOHCIEKT, B KOTOPOM HAIVISAHO M KPaTKO OyJeT Mpe/ICTaBICHO OCHOBHOE COACpKaHHE

y4eOHOro MaTtepuaia.

cDop/mz npedcmaeﬂeﬂuﬂ pesyroemamoes 6blNnoJIHEeHUA 3a0anusA; MakKeT OIIOPHOI'0 KOHCIICKTA U

€ro Ipe3eHTaIusl.

5.1.2. lomamHss padoTa: NPAKTHKYM [0 PelIeHUI0 32/1a4

Ha3Banue pa3iesioB
H TeM

Lesab u conepskaHue JOMaIIHel
padoThI

Pe3yabTarsl 1oMaHen
padoThl

Pazgen 1. Di1eMeHTRI
are0psbl, TEOPUH
MHOKeCTB H
KOMOMHATOPUKH

LeJsb: HayuyuTHCS pelaTh 3a4a4u
U3 pasjena anreopol, TECOpUn
MHOKECTB U KOMOMHATOPUKH.
Conep:kaHue: MoHsTHE
MHO€ECTBO; IT0JIMHOXXECTBO;
oTepanyy HaJ MHOKECTBAMU;
dbopmyina BKIIOYECHUS U
UCKJIIOUYEHHUS; 10Ka3aTeIbCTBO
TOXJIECTB; 10Ka3aTeIbCTBO
HEPaBEHCTB; pEUICHUE YPAaBHECHHI,
HEPaBEHCTB U MX CHCTEM; pellleHUe
3a/1a4 ¢ IIOMOILBIO YPAaBHEHHU U
HEPaBEHCTB; KOMOMHATOPHBIE
npaBUjIa CyMMBI U TIPOU3BEICHHS,
KOMOMHATOpHbIE KOH(UTYpaIUK:
pa3MenIeHns, IePECTAaHOBKU U
COYeTaHusl.

Pemenne 3agau:

1)

2)

bopaykosa T.C. 3amaunuk-
MPAaKTUKYM 110 MaTeMaTuKe
JUTSI CTYJICHTOB (paKyJibTeTa
HAYaJIbHBIX KJIACCOB:
yuaebnoe nocobue / T.C.
bopaykosa; Kpachosip.
roC. Me/. YH-T UM.
B.Il.Acradnesa. -
Kpacnosipck, 2006.

3ama4un U3 MIKOJIbHBIX
y4eOHHKOB 110 MaTeMaTHKe

Paznea II. OcHoBBI
MaTeMaTH4ecKou
JOTHKH

Hesb: HayuYUTHCS pemaTh 3a1a49u
U3 pasjesia MaTeMaTu4ecKon
JIOTHKH.

Copep:kanue: 3a1a4u Ha
pacrio3HaBaHWE OCHOBHBIX
MNOHATUI MaTeMaTHUYECKOI JIOTHKHY;
OTIpeieIeHue HCTUHHOCTHBIX
3HaueHuH popmy anreOpbl
BBICKa3bIBAaHHI U JIOTUKH
NPEIUKATOB; YCTaHOBICHHUE
JIOTHYECKOTO CIIEICTBUS U aHAIIN3
pacCyKIeHUM.

Pemenne 3agayu:

1)

2)

bopayxosa T. C.
3a1aYHAK-TIPAKTHKYM T10
MaTeMaTuKe s
CTYZIeHTOB (hakynpTeTa
HaYyaJIbHBIXKJIACCOB:
yuebHoe nocodue / T.C.
bopayxosa; KpacHosp.
roc. nefl. yH-T UM.
B.IT.Acradnena. -
Kpacnospck, 2006.
Tumodeesa H.b. Pabouas
TeTpaJlb MO MaTeMaTHUKe
JUISL CTYIEHTOB (haKynbTeTa
HayaJbHBIX KJIACCOB.
Paznen «OnemeHTHI
norukm». Kpacnosip. roc.
nen. yH-T uM. B.IL
AcradneBa. — KpacHosipck,
2009.

Pa3nea I11. DaeMeHTHI

Ileab: HAyYNTHCS pelIaTh 3a/1a4u

Penrenue 3amau:




TEOPHH YHCeI

U3 pas3zenia TEOPUH YHUCElL.
ConeprxaHue: 3a11Ch LETBIX
HEOTPHUIATETHHBIX YHCET B
Pa3IMYHBIX CUCTEMaX UCUHCIICHHS,
apudMeTHIeCKHe OTepaIuy Hal
YHCIIaMHU B PA3JIMYHBIX CHCTEMaX
CUHCJICHHMSI; 331a9H HA JACITUMOCTb
U JICJICHUE C OCTAaTKOM; 3a/Ia4d Ha
Haxoxaenne HOJl u HOK umcen.

1) Bopaykosa T. C.
3a1aYHUK-TIPAKTHKYM T10
MaTeMaTuKe JJIst
CTYICHTOB (paKynbreTa
HAYaJIbHBIXKJIACCOB:
yuyeonoe nmocodue / T.C.
bopnykosa; KpacHosp.
rOC. Ie/I. YH-T UM.
B.IT.Acradnena. -
Kpacnosipck, 2006.

2) 3agayu U3 IMKOJbHBIX
y4eOHHMKOB I10
MaTeMaTHUKe.

Pa3nen IV. UnciaoBrie
CHCTEMBI: MHOKECTBO
HATYPAJILHBIX YHCe

Henanb: HayunThCA pemaTh 3a1a4M C
HaTypaJbHbIMHU YHCIIAMH.
Copep:kanue: akcroMmsl [Iuano,
MOPSAAKOBBIN U KOJIMYECTBEHHBIN
CMBICJI HaTypaJbHOTO YHCIIA;
apu@meTnyecKkue onepanuu Hal
HATypaJbHBIMH YUCIIaMU; BEIOOD
JefCcTBUI U UX 000CHOBaHUE NPU
pELIeHUHU TEKCTOBBIX 3a]1a4
LIKOJIBHOTO Kypca MaT€MaTUKH.

Penrenue 3amau:

1) Bbopaykosa T. C.
3a/1auHUK-TIPAKTUKYM T10
MaTeMaTuKe /s
CTyZIeHTOB (hakynbTeTa
HAYaJIbHBIX KJIACCOB:
yuebHoe nocobue / T.C.
bopnykosa; KpacHosp.
roc. mefl. yH-T UM.
B.Il.Acradnesa. -
Kpacnosipck, 2006.

2) 3amaud U3 MIKOJIBHBIX
y4eOHUKOB 10
MaTeMaTuKe.

Pa3znen V.
Pacumpenue
MHOKeCTBA
HATYPAJbHBIX YHCeJI

Henanb: HayuynuThCA pemaTh 3a1a49M C
panroHaIbHBIMU U
JIEWCTBUTEILHBIMU YUCIIAMH.
Copep:kanue: 3a7a4u Ha 4acTy;
apudMeTUIeCcKue ACHUCTBUSA C
IpOOSIMH; OKPYTIICHHE YUCET;
3a/1a4M Ha MPUKHUJIKY OTBETA;
3a/1a4M Ha MPOLEHTHI U
MIPOTIOPITUH.

Pemenne 3anau:

1) Bopayxosa T. C.
3a1aYHAK-TIPAKTHKYM TI0
MaTeMaTuKe s
CTYZIEeHTOB (hakynpTeTa
HaYaJIbHBIXKJIACCOB:
yuebHoe nocobue / T.C.
bopaykosa; Kpacnosip.
roC. Me/I. YH-T UM.
B.IT.Acradnesa. -
Kpacnosipck, 2006.

2) 3amauu U3 NIKOJIBHBIX
Y4EOHHKOB 110 MAaTEMATHKE

Paszpnen VI
I'eomerpnueckue
(purypsl u BeJIHYNHBI

Heanb: HayunThCs pemiarh 3a1a4u
U3 paszziesia reOMeTpUIecKue
GUrypsl U BEIUYNHBIL.
Conepxxanue: OCHOBHBIE 3a/1a41
Ha MOCTPOCHHE, U3MEPEHUE U
orpeziesieHue reOMEeTPUUECKUX
BEJIMYMH.

Pemrenue 3agay:
I'eomeTpuueckue 3agauu u3
IIKOJTBHBIX YYEOHUKOB I10
MaTeMaTHKe




5.2. OueHo4HbIe CpeCTBA AJIs POMEKYTOYHOM aTTecTAlMU

5.2.1. TunoBble BONPOCHI K 3a4eTy/IK3aMeHYy M0 JUCHUIINHE

«MareMaTuKa»

Ba3zoBblii pasnes 1. DieMeHTbI ajiredpbl, TEOPUU MHOKECTB 1 KOMOMHATOPHKH

1.

N

&

~

10.

11.

12.

13.

14.

15.

16.

1.

2.

[ToHsATHE MHOKECTBA, JIEMEHTA MHOXKECTBA, I0AMHOKeCTBa. KoHeuHble 1 O€CKOHEUHbIe
MHOXecTBa. CriocoObI 3ajaHust MHOXKECTB. [Ipumepsl.

Onepannn Hag MHOXKecTBaMU. [IpumMepsl.

®opmyJsia BKIIOYEHHS U UCKIIIOUEHUS /U1 TIOJCUETA JIEMEHTOB B 00bEIMHEHUH HETTYCTBIX
KOHEYHBIX MHOKECTB. [IpumMepsl.

[TonsiTe pazdbuenuss MHOXKECTB Ha Kiacchl. [IpaBuia pazouenus. [Ipumepsr.

JlekapToBO NMpoU3BeIeHNE MHOXKECTB U ero cBoiicTBa. Crioco0bl onpeieneHus: KOJu4ecTBa
AJIEMEHTOB B JIEKAPTOBOM IIpou3BeaeHuu. [Ipumepsr.

[TonsiTe oTHOLIEHUS HA MHOKecTBE. CBOMCTBa OTHOWEHUH. OTHOLIEHUS
HKBUBAJIEHTHOCTH U MOPsIJIKA.

Anrebpanueckas onepanys: onpeeneHue, CBoucTBa u Buabl. [Ipumepsl.
Anrebpanueckue BeIpaxeHHs. T0OXIECTBO M TOKIESCTBEHHBIE PEOOPa30OBaAHMUSL.
Jloka3zaTenbcTBo TOXAECTB. [IprMepsl.

UucnoBsle paBeHCTBa U HepaBeHCTBa. CBOWCTBA YHCIOBBIX HEPABEHCTB. Jl0Ka3aTeabCcTBO
HEPABEHCTB.

VYpaBHeHue ¢ oaHON nnepeMeHHOM. KopeHb ypaBHeHMs1. PaBHOCUIIBHBIE ypaBHEHUS.
OcHOBHBIE paBHOCUJIbHBIE ITPe0Opa3zoBaHus ypaBHEeHUN. [Ipumepsl.

HepagenctBo ¢ oaHOI nnepemeHHoi. PaBHOcuIbHBIE HEpaBeHCTBA. OCHOBHBIC
paBHOCHJIbHBIE IIpeoOpa3oBaHusl HepaBeHCTB. [IpumMepsl.

O meToje MaTeMaTu4eckoro MoaenupoBanus. [Ipumeps! ypaBHeHUN 1 HEPABEHCTB Kak
MaTEMaTUYECKUX MOJENIEH PA3IMYHBIX PEATbHBIX CUTYalUH.

Omnpenenenne koMOMHaTOpHOM 3a7aun. CriocoOb! HATJISHOTO MIPEICTABICHUS PEIICHUS
KOMOMHATOPHBIX 33/1a4 METOJIOM Ilepedopa: ¢ MOMOLIbIO TabJIuI], ¢ TOMOIIBIO IpadoB.
IIpumepsl.

OcHOBHBIE TpaBUIa KOMOMHATOPUKH: ITPABUIIO CYMMBI U NpousBeneHus. [Ipumepsl.
Komb6unaropHbie KoHQUrypauu 1 GopMyJibl JUIsl TOICUETa YUCIIa Pa3MEIIEHUH,
COYeTaHull U mepecTaHoBOK 0e3 moBTopeHui. [Ipumepsi.

Komb6unaropHbsie KoHQUrypauuu U GopMyJibl ISl TOAcUeTa YUCia pa3MelIeHHH,
COUYETaHWI U NIEPECTAaHOBOK C MOBTOPEHUsIMH. [IpumMepsl.

Ba3oBnblii paznen 2. OcHOBbI MATEMATUY€CKOM JIOTUKH
Kontponbnas padora

Bapuanr Ne 1
C nomorb1o TabNUIl ICTUHHOCTH, BBISICHUTE, PABHOCHIIBHBI JIH CIIEAYIONHE (POPMYIIBI
anre6psl BeickaspiBanmii: F = ((AAB) - C) > BuG=(AABAC)VB.
JlaHbl BbICKa3bIBaHUS: A: «TPEYTOJIbHUK SBISETCS MPSAMOYTOJIBHBIMY, B: «cyMMa KBaJipaToB
JUIMH JIBYX CTOPOH TPEYyroJIbHUKA paBHA KBaJpaTy JJIMHBI TPETHEN CTOPOHBD».
Cdopmynuposars BeickasbiBanus: A—B, B—A, ~A——B, " B——A4, A<~>B 1 yCTaHOBUTH
VMCTUHHOCTHOE 3HAUEHUE JUIS KaKJI0T0 U3 HUX.
BoIsicHUTB, sSIBIIsSI€TCS JIM JIOTHYECKHU MPaBUIIbHBIM ClIeyIolee paccyxaeHue: «Bce kpyribie
Oysouku BKycHble. HekoTopble pymsiHble OyJIOUKM HE BKyCHbIE. 3HaUUT, HEKOTOPbIE
pYMsiHbIE OYyJIOUKU HE KPYIJIbIE.
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10.
11.

12.
13.

14.

15.
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Bapuant Ne 2
C nomorpio TabNUIl ICTUHHOCTH, BEISICHUTE, PABHOCHIIBHBI JIH CIIEAYIONTHE (POPMYIIBI

anre6ps! BeickasbiBanuii: F = ((AAB) - C) » Bu G = (AABAC)VB.

Jansl Beicka3biBanus: C: «Ha HEOE ecTh Tyun», D: «uaet noxap». ChopMyaupoBaTh
Bbicka3biBanus: C—D, D—C, ~C——D, ~D——C, C<>D 1 yCTaHOBUTh UCTUHHOCTHOE
3HAYEHHUE VTSl KaXKI0TO U3 HUX.

BoIsicHUTB, SIBIISIETCS JIM JIOTHYECKH MPaBUIILHBIM CIIEyIoIIee paccyxaeHue: « Bce merasmibl
ANIEKTPOIPoBOAHBI. HekoTOpHhIE KUAKOCTH — MeTailbl. ClieIoBaTeIbHO, HEKOTOPbHIE
KUAKOCTH DIIEKTPOIPOBOIHBI.

Ba3zosblii pa3nes 3. DiieMeHTbI TEOPUH YK e

[TonsiTue o cucreme cuucieHus. I103MMOHHBIE U HETTIO3UIIMOHHBIE CUCTEMBI
cunciienus. [Ipumepsr.

Hecaruunas cucrema cuucienus. Teopema o IpeIcTaBIeHUN YUCia B 1€CITUYHON
cucrteme curciaeHus. CpaBHEHHE YKCEll B AECATUYHOM cucteMe cuucienus. [Ipumepsi.
AJTOPUTMBI CIIO’KE€HUS U BBIYMTAHUSI MHOTO3HAYHBIX YHCEII B IECITUYHON CUCTEME
cuncienus. [Ipumepsr.

AJNTOPUTMBI YMHOKEHHUSI U JIEJICHUSI MHOTO3HAYHBIX YHUCEII B IECATUYHON CUCTEME
cuncienus. [Ipumepsr.

[Tepexon u3 OIHOM CUCTEMBI CUUCIICHHS B IPYTYI0. AprudMeTHUECKIE Onepaluy B
JIPYTUX MO3UIIMOHHBIX CUCTeMaxX cuucienus. [Ilpumepsr.

OTHOLIEHUE IETMMOCTH U €ro cBoiicTBa. [Ipumepsl.

[Ipusnaku genumoctu Ha 2, 3, 5, 7 u 11 B 1eCATUYHON CUCTEME CUMCIICHUS.
[Tpumepsr.

[Ipusnaku genumoctu Ha 4, 8, 9, 25 B necsatuaHor cucteme cuncienus. [Ipumepsi.
IIpusnak genmmoctu [Tackans. [IpuMepsl ero HCOIb30BaHHUS.

Jenenne ¢ ocratkoM. Teopema 0 eIMHCTBEHHOCTH JIENEHUs ¢ OCTaTKOM. IIpumepsl.
Haub6onbmmii o0umit nenurens (HO/) aByx umcen, ero cBoMCTBa. AITOPUTM
EBxmmna qist naxoxnenuss HO/. [Ipumepst.

B3anMHO nIpocCThIE YKCIIa U X CBOMCTBA.

Haumensiee o6iee kpatHoe (HOK) aByx uncen, ero cBoiicTBa, IpMMeHEHHE.
IIpumepsl.

[IpocTsie yncna, cBolicTBa NPOCTHIX yncen. Kpurepuii pacrio3HaBaHMs HPOCTHIX
yucen. Pemero Oparocdena. [Ipumepsr.

OcHoBHas TeopeMa apudmerrku. KanHoHnueckoe npeacTaBieHue HaTypaTbHBIX
yucen. [Ipumeprr. Haxoxxnenne HOK u HO/I aByx umcen 1o ux KaHOHHYECKOMY
npexacrasieHuto. [lpumepsr.

ba3oBblii pa3aeda 4. Yncj10Bble CHCTEMbI: MHOKECTBO HATypaJbHBbIX YHUCEJ

CymHOCTh aKCMOMATUYECKOW TEOPUHN HaTypaJIbHBIX uKcel. OnpeneneHue HaTypajabHOrO
qucia.

CrnoxeHue HaTypaJIbHBIX YHCET U €ro CBOMCTBA. Teopema 0 CylecTBOBaHUH U
€IMHCTBEHHOCTH OIEPALNN CIIOKECHHUS.

YMHOXEHUE HATypaIIbHBIX YUCEN U €ro cBoWCTBa. [Ipumepsl.

OTHOLIEHNE MEHBIIE HA MHOKECTBE HATyPAJIbHBIX YACEI U €r0 CBOMCTBA. TeopeMa o
TPaH3UTUBHOCTH OTHOILIECHHS MeHblIE. [IpuMepsr.

Ornepanyst BBIYMTaHUS. 3aKOHBI MOHOTOHHOCTH. [ Ipumepsl.

Onepanus nenenus, ee ceorcTsa. [IpaBuna nenenus. [Ipumepsr.
TeopeTnKo-MHOKECTBEHHBIN CMBICI HATYPAJIBHOTO YHCIIA.
TeopeTHKO-MHOXECTBEHHBIN CMBICII OTHOLLIEHHS MEHBIIIE.
TeopeTuKO-MHOKECTBEHHBIN CMBICII OTIEPALIUU CIIOKEHHS U YMHOKCHHUS.



10
11

12.

No o

10.
11.

12.

13.
14.

. TeopeTuKO-MHOKECTBEHHBII CMBICII ONIEpAallii YMHOKECHHUS U JACIICHUS.
. HarypanpHoe unciio kak Mepa BenuduHbl. [IoHATHE ITOJI0KUTEIBHON CKAIIIPHON

BEJIMYMHBI U €€ U3MEPEHUE.
[Tonstue «3amada». Buasl 3agau. O60cHOBaHME BEIOOpA apUPMETUIESCKUX AEHCTBHI
IIPY PEILICHNHU TEKCTOBBIX 3a]ay.

basosbiii pa3ges S. Pacuiupenne MHOKeCTBa HATYPAJIbHBIX YK CeJl

O paciupeHuy MHOKECTBA HaTypalbHbIX uncel. [lonsaTie 1011, OObIKHOBEHHOM
npoou. OcHOBHOE CBOMCTBO ApoOH. 3agaun Ha yacTh. [Ipumepsr.

Onpenenenne NOJ0KUTEIBHOTO pallMoOHaIbHOrO yncia. Hecokparnmas 3anuce
panuoHanbHOro uucna. [Ipumepsr.

CroxxeHue MOJIOKUTENBHBIX PallMOHAIBHBIX Yyncen. CBOWCTBA CIIOKEHUS
MIOJIO’KUTENIBHBIX PALlMOHAJIbHBIX yKcell. [IpumMepsi.

BbrunTanue noJ0KUTEIbHBIX PALMOHAIBHBIX YUCEIl. YCIOBHE CYIECTBOBAHUS
pasHoctu. [IpaBuiia Beruntanus. [Ipumepst.

YMHOKEHUE MOJIOKUTEIBHBIX PALIMOHAIBHBIX YHCEN, €ro cBolcTBa. IIpumMepsr.
JleneHne noaoXKUTENbHBIX pallMOHANbHBIX yKcel. [IpaBuna nenenus. [Ipumepsl.
OTHoleHue NopsiiKa Ha MHOXKECTBE pallMOHANIBHBIX uncen. [IpaBuna cpaBHeHUA
npo6eii. [Tpumepst

CBolicTBa MHOXKECTBA pallMOHAIbHBIX Uncel. CBsI3b MEXy MHO)KECTBOM
HaTypaJIbHBIX U pallMOHAIBHBIX yncesl. CMEIIaHHbIe YUCIIa U Ollepaliui HaJl HUMHU.
[Tpumepsr.

[TonsiTe KOHEUHOU AeCATUUHOMN 1poOu. CBOMCTBa KOHEUHBIX JIECATUYHBIX IPOOEH.
[Tpumepsr.

Omnepanyu Ha/l KOHEYHBIMU JIECATUYHBIMA APOOSIMH U MX CBOKMCTBA. [Ipumepsr.
[TpeacraBienne 0OBIKHOBEHHOM JpoOu B BUIe KOHEUHOH AecaTUUHON. OKpyTiieHue
ymcell. JlecsaTuunble NpuOIMKeHns: 0OBIKHOBEHHBIX JpooOeit. [Ipumepsl.

[TonsiTHe GECKOHEUHOM ecATUUHON nepuoauueckoit 1poou. IIpasumna
npeoOpazoBaHusl OOBIKHOBEHHOM po0U B AECATHUHYIO U HA000poT. [IpumMepsr.
[TonsiTve mpoueHTa. 3a1a4u Ha HaXOKIAEHUE MPOLEeHTOB. [Iprumepsl.

[Tonsitue mponopiuu. OCHOBHOE CBOMCTBO nponopiuu. [IpomnopiimonanbsHast
3aBUCUMOCTb MEX/ly BEJINUMHAMU. 3a/1a4i HA IPONOPLMOHAIIBHOE JEJICHUE.
IIpumepsl.

Ba3zosblii pasnes 6. 'eomerpuyeckue purypbl ¥ BeJTH4MHBI
O reometpun JIoGaueBCKOro: CTOPUSI BOSHUKHOBEHMSI, OCHOBHBIE ITOHSTHUS, TOJIOXKEHUS,
AKCHOMBI.
AKCHOMaTHKa €BKIINJ0BOM T€OMETPUN: BOZHUKHOBEHUE T'€OMETPUH, OCHOBHBIE IIOHATHS U
OTHOILIEHHUSI, TPYIIIIBI aKCUOM, Pa3JIM4N€ IIKOJIbHOW aKCUOMATUKHA U aKCUOMATHKHU
['unsbepra
[TonsiTue reomerpuueckoit purypsl. Jiyd, orpe3ok. I[linockue, BbITYKIIbIe U HEBBIMYKIIbIE
(bUrypsl, MHOTOyTOJIbHUK, OCHOBHBIE XapaKTEPUCTUKU T'€OMETPUYECKON (UTypBI, TOHATHE
IIepUMeTpa U IUIOIIA/IA B HAYaIbHOM IIKOJIE.
Vbl noHATHE yTiaa, 0003HaYeHHE, BU/IbI YTJI0B, OUCCEKTpHUCca yIia, U3MEPEHHUE YTIIOB,
BBEJICHHE MOHATHS YIJIa B IKOJBHOM KypCe MaTEMaTUKH.
[TapannensHOCTh NPSMBIX HA TUIOCKOCTH: ONpEeNIeHHe, YIIIbl, 00pa3yemMble pu
MIEPECEUECHNH JIBYX NapAJIIENbHBIX IPSIMBIX TPETHEN MPSIMON, aKCMOMBI TAPAJIIETbHOCTH,
CBOICTBA U IPU3HAKU NIAPAJUIEIbHBIX MPSMBIX.
[lepneHauKyIIpHOCTD NMPSAMBIX HA IJIOCKOCTH: ONPEJEICHUE, CBOMCTBA NEPIIEHIUKYJIIPHBIX
IPSAMBIX € JOKA3aTelbCTBOM. Jl0Ka3arh, 4TO IBE MPSAMbIE OJHOM IIJIOCKOCTH,
NEePIEeHIUKYIISIPHBIE TPEThEeN MPSIMOM, TapasieIbHbl MEXLy COOOH.



10.

11.
12.

13.

14.

15.

16.

17.

18.

[ToHsITHE MHOTOYTOJIBHUKA, BBIITYKJIBIE U HEBBIITYKJIBIE MHOTOYT'OJIbHUKH, THATOHAIIb
MHOTI'OYyT'OJIbHHKa, CyMMa YyTIJIOB BBIITYKJIOI'O MHOTOYTOJIbBHUKA, ITPABUIIBHBIC
MHOT'OYT'OJIbHUKH,

ITonsTHe nepuMEeTpa U miomaad MHOTOYTOJIbHUKA, PABHOBCIIMKUC, PABHOCOCTABJICHHBIC U
paBHBIE MHOTOYT'OJIbHUKH.

ITonsTHe TPCYTOJIbHUKA, BUABI TPCYTOJIbHUKOB, TCOPEMA O CYMMC YTJIOB TPCYTI'OJIbHHKA,
buccexrpuca, Mequana, BpICOTa B TpeyrosbHUKE. OINpeneneHue U CBOMCTBO CPEHEN JIMHUN
TPEYroJIbHUKA.

[TpusHaky paBeHCTBA TPEYroabHUKOB. DOpMyIbl HaX0XKIEHUS IUIOIIAIN TPEYTOJIbHUKA.
PaBHOOEApEHHBII TPEYTOJIBHUK: OTIpeIeNIeHUE, TPU3HAK PAaBHOOEIPEHHOTO TPEYroJbHUKA,
CBOWCTBO OMCCEKTPUCHI, IPOBEIEHHON K OCHOBAHUIO.

PaBHOCTOPOHHMH TPEYIrOJIBHUK: ONPEACIICHUE, CBOMCTBA, HAXO0KICHUE IIJIOIAIU
PaBHOCTOPOHHETO TPEYTOJIbHUKA.

[TpsaMOyYTONBHBIN TPEYTONBHUK: OllpeaeneHune, TeopeMa I[lndaropa, HaxoxaeHNE TIIOMAAN
HOPSMOYTOJIBHOTO TPEYTOJIbHUKA, CBOMCTBO OMCCEKTPUCHI, IPOBEJCHHOM K TMIIOTEHY3E,
OTHOIICHHWA CTOPOH IMPAMOYI'OJIbHOTO TPCYTrOJIbHUKA.

YeTbIpexXyroJbHUKN: ONPEIEIICHUE, INarOHall, CyMMa yIJIOB, HAXOXKICHHE 101N
IMPOU3BOJIBHOI'O BBIITYKJIOTO YCTBIPCXYT'OJIbHNKA, OCHOBHLIC YCTHIPEXYT'OJIbHUKHU, U3Yy4aCMbIC
B IIIKOJIE, MX OIpEeJICHUs, IPU3HAKHU U CBOMCTBA, (POPMYJIbI AJIs BBIYMCICHUS TUIOIIACH.
OKpy’KHOCTb U KpYT: ONpeesieHue, JUIMHA OKPYKHOCTH, IUIOIIA/b Kpyra, Xopa, 1yra
OKPYKHOCTH, BIMCAHHBIE U LIEHTPAJIbHBIE YTJIbl, CEKYIIUE U KacaTeJIbHbIE K OKPY)KHOCTH,
UX CBOWCTBA.

3a1aun Ha NOCTPOCHHUE T€OMETPUUECKUX (UTYP: HOCTPOCHHE JIMHEHKON, IIUPKYJIEM,
LUPKYJIEM U JINHEUKOM, dTaIlbl peIIEHUs 3a/1a4 Ha IOCTPOEHUE.

DneMEHTapHBbIE 3a/1a4 Ha IOCTPOCHHUE.



5.2.2. TunoBbie BAPUAHTHI TECTOB MO AUCIHUTIIINHE
«MaremaTuka»

Tect Ne 1
Ba3oBslii pazgen 1. JiaeMeHTHI aJre0pbl, TEOPMH MHOKECTB U KOMOMHATOPUKH

1. Yucno mogMHOkecTB MHOXKecTBa B = {1, 2, 3}, paBHO
A)3 b) 6 B) 7 Ns
2. Tlepeceuenuem MHOkeCTB A M B HasbiBaeTca HoBoe MHOXkecTBO AN B | koTopoe cocTout n3
BCEX JJICMEHTOB, IPUHAICIKAIINX

3. O6beaunennem MHOXKeECTB A 1 B HasbiBaeTcs HoBoe MHOMkecTBO AYB | xotopoe cocrout us3
BCEX JIEMEHTOB, TIPUHAIEKAIIIX

4. PasHocThI0O MHOXKECTB A 1 B HaseiBaeTcs HOBoe MHOecTBO A\B | koTOpoe cocTont m3 Beex
3JIEMEHTOB MHOXECTBa A, He IPUHAICKAIINX

5. I[OHOJ'IHGHI/IeM MHOKeCTBa A JI0 MHOKecTBa B Ha3bIBaeTCs HOBOE MHO>KECTBO, KOTOPOC
COCTOHUT M3 BCEX JJICMCHTOB

6. s womrocTpanyuy COOTHOMIEHHH MEX Ty MHOKECTBAMH H OTIEPAIMA ¢ MHOKECTBAMU
MIOJIB3YIOTCS CXEMaMU, Ha3bIBAEMbIMU

7. YcTaHOBUTE COOTBETCTBUE MEXy onepauusMu Hag MHOxkecTBamu A={1,2,3.4} u B={3,4,5,6}
U UX JIEMEHTaMU

A. ANB 1. {5:6}
b. AUB 2. {3;4}
b 5. 02

) 4. {1;2;3;4;5;6}

Ortser:

8. VYcTaHOBHTE COOTBETCTBHE MEXkIy AMATPAMMOii Diiiepa U €€ CHMBOJINYECKON 3aIIiChI0

1) 3) 4)

AN 2
& &%
\_ \_

C C C C

A.ANBNC;  B.(ANB)UC; B. (ANB)U(ANC);  T.BN(CUA).



10.

11.

12.

13.

14.

15.

16.

17.

OrtBerT:

A b B r

Crapocra Kypca npecTaBII OTYET MpenoaaBareio Gu3KyasTypsl: Beero crynenros 45. U3
HUX B QyTOONBHON ceKin — 25, 6ackeTOonpHOoN — 30, maxmMarHoil — 28, ¢pyTOoIBHOM U
OackeT00aBHOM — 16, PyTOOIBHOI U mIaxMaTHOM — 18, 6ackeTOO0IBHOM U maxMaTHOW — 17,
BO BCeX Tpex cekiusax — 15. Oryer Obut 3a0pakoBad. [Touemy?

OtBer:

N3 100 TypucTOB, OTIIPABIISAIOMIMXCS B 3arPAHUYHOE MMy TEIIECTBUE, HEMELIKUM SI3BIKOM
BiaactoT 30 YemoBek, aHMTUUCKUM — 28, ppaHIy3cKkuM — 42. AHTTIMIACKUM U HEMEIIKUM
OJTHOBPEMEHHO BIIAJICIOT § UEIOBEK, aHIIIMIUCKUM U PpaHIry3ckuM — 10, HeMEeIKuM 1
bpaHIry3cKUM — 5, BceMU TpeMs s3bIkaMH — 3. CKOJIBKO TYPUCTOB HE BJIQJICIOT HU OJTHUM
SI3BIKOM?

OTBeT:

B andasure muiemern YAY UMErOTCS TOJBKO J1BE OYKBBI — «a» B «y». CKOJIBKO Pa3InYHbBIX
CJIOB 110 TpHU OYKBBI B K&3KJOM MOKHO COCTAaBUTh, UCHOJIb3YS ajl(paBUT 3TOTO IJIEMEHU?
Ortser:

CKoJbKUMHU €cITOCOOaMU MOXKET ObITh C(hOPMHPOBAHA KOMAH/A U3 9 UeJIOBEK Ha OJIMMIIHATY
OT CTY/IEHYECKOMU IpymnIibl U3 23 yenoBek?

OrtBerT:

VY cryznenTa 3 sx3ameHa. CKOJIBKO BOZMOXHOCTEH pacipeieNieH s OIICHOK
(HEyIOBIETBOPUTEINILHO, YOBIETBOPUTEIBHO, XOPOIIO, OTIIMYHO)?

Ortser:

[TepBoro ceHTa0ps Ha 1 Kypce HEKOTOpOro (pakyabTeTa 3anjJaHupPOBaHO 3 JEKIUU O
pa3HbIM npeameraM. Beero Ha 1 kypce uzyuaercs 10 npeameroB. CKOJIBKO CYIIECTBYET
Croco0OB COCTaBUTh paclucaHue Ha 1 ceHTs0ps?

Ortser:

Ha copeBHOBaHMs KayKIplii CTpenok aenan 10 BeICTpenoB. 3a KaKo0e MonajaHue OH

NOJTyyas 5 OYKOB, a 3@ KaXK/IbIi MPOMax ¢ HEro CHUMAJIOCh OIHO OYKO. YCHEIIHbIM

CUNTAJIOCh BBICTYIUIEHHE, IPU KOTOPOM CTPEIIOK Iosrydas He MeHee 30 oukoB. CKOJIBKO pa3

CTPEJIOK JI0JIKEH ObLI ONAacTh B MUIIEHb, YTOOBI €0 BBHICTYIUIEHHE OBLIO yCIIEIIHBIM?
Ortser:

Ot nepeBHU A0 )ene3HonopoxkHou cranuuu 20 kM. [Toe3n orxonut ot ctaniuu B 11 4. B
KaKOM Yacy 4eJIOBEKY, )KUBYIIEMY B IEpPEBHE, HAJI0 BHIUTH U3 I0Ma, YTOOBI yCIIeTh Ha
MOE31, €CIIM OH OyZIeT UATH CO CKOPOCTHIO 5 KM/4?

OTBeT:

U3 myHkToB A U B BhIexalili OJHOBPEMEHHO HAaBCTpeuy ApYyT APYTy JBa BEJIOCHUIIEINCTA CO
ckopocTsiMu 12 km/4 u 15 km/4. TlepBslii Benocuneauct npoexai a0 Bcrpeu 60 K.
KakoBo paccrosiHue mexay nmyHkramu A u B?

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



Teer Ne 2
Ba3oBslii pa3nen 2. OCHOBbI MATEMATH4€CKOM JIOTUKH

BrIcka3piBaHHE — 3TO

[Ipennioxxenue, KOTOPOE ABIISIETCS] BHICKA3bIBAHUEM

1) 23+11; 2) x<5; 3) 2*4=8; 4) 2>3.

OaHOMECTHBIN MPEeANKAT — ITO

HpeﬂnomeHHe, KOTOPOC ABJIAACTCA OAHOMCCTHBIM IIPCAUKATOM!

1) x+11; 2) x<y; 3) x+4=8; 4) 2>3.

bnmxaiiiee pooBoe NOHIATHE, IPU ONPEECIICHUU MOHATUS «KBaApaT»:

1) MHOTOYTOJIbHUK; 3) NpsIMOYTOJIEHUK;
2) 4eThIPEXYTOJIbHUK; 4) napasuienorpamm.

BunoBoe nonsaTue s MOHITHS «I1apajiiejaorpaMm»:

1) MHOTOYTOJIbHUK; 3) poMm6;
2) 4eThIPeXyTOJIbHHUK; 4) Tpaneuus.

Jly1g Toro, 4ToObl cCymMMa JIByX HaTypajbHBIX uncen Obuia 6osbiie 20,

, UTOOBI  XOTS

ciaraeMsIx ObLT0 OOJBIIE 10.

Jnist Toro, 4T00BI PA3HOCTH JIBYX UMCEI OblIa YETHOH,

OBl

, 4tobpl  00a

BBIYMTAHHUA OBIIIM YETHBIMU.

Ecmm ycnoBue A: x>1; ycnosue B: x>10; ycnoBue C: x>13; ycnosue D: x>20, To

3) D neobxomumo s 4,
4) B neobxoaumo s C;.

1) C neobxoaumo aj1s A;
2) C HeobxoaumMo 118 B;

Ecnn ycnosue 4: x<0; ycnoBue B: x<2; ycnoue C: x<20; ycnosue D: x<30, To

3) D nocrarouno mis A4,
4) B nocrarouno s D;.

1) C mocraTouno ms A;
2) B nocrarouno s A;

Tecr Ne 3
Ba3osbIii pa3aen 3. Jj1eMeHTHI TEOPUH YHCEJT

1. Cymma 6:10%+5-105+4-10*+3-10°+2-10*+1-10 paBHa unciy

OIHO

n3

KOMIIOHCHTAa



1) 6 543 21; 2) 6 543 2100; 3) 123456; 4) 6 543 210.

2. HarypanbHOe 4HCIO @ NeTUTCS Ha HATyPaJIbHOE YUCIIO 8, €CITU
3. YrtoObl HANTH HEU3BECTHOE IEIMMOE, HAaTO
4. YrtoObl HANTHM HEU3BECTHBIN NEINTEID, HAIO
5. VYkaxuTe BEpHOE YTBEP)KJICHUE!
1) Ecmu kakaoe ciaraeMoe JAeIUTCsS Ha HEKOTOPOE YHCII0, TO U CyMMa 3THX CJIaracMbIX
JICIINTCS Ha 3TO YHCIIO.
2) Ecnu omHO M3 caraeMbIX AE€IUTCS Ha HEKOTOPOE YHCIIO, TO M CyMMa STHX ClIaraeMbIX
JICIINTCS Ha 3TO YMCIIO.
3) Ecau kaxoe ciaraeMoe He JeIUTCS Ha HEKOTOPOE YKCII0, TO M CYMMa 3THX ClIaraeMbIX
HE JICJIUTCS Ha OTO YHUCJIO.
4) Ecnu cymMa CllaraeMbIX JEIUTCS Ha HEKOTOPOE YUCII0, TO KaXI0€ CllaraeMoe JIeTUTCS
Ha 3TO YHCIIO.
6. Ecnu nenumoe yBenu4uTh B § pas, a AETUTENb — B 2 pa3a, TO YACTHOE CTaHET
7. Ecnu nenumoe yMeHbLIUTH B 9 pas, a AenuTeNb — B 3 pa3a, TO YaCTHOE CTaHET
8. Ecnu nenumoe yBenu4uTh B 6 pas, a I€TUTENb YMEHBIIUTH B 2 pa3a, TO YaCTHOE CTaHET
9. HarypanbHoe 4yncio aenuTcs Ha 3, eciu
10. HarypanbHoe uncio aenurcs Ha 4, eciu
11. HarypanbHoe uucio genurcs Ha 11, ecnu
12. HarypayibHOE YHCII0 HA3BIBAIOT MPOCTHIM, SCITH
13. HarypanbHoe uncio, umeroniee 0ojiee IByX HaTypalbHBIX JCITUTENICH, HA3bIBAIOT
14. HauGonpimuit 001Ut AETUTETh ABYX YHCEI — 3TO
15. HO/ (525; 231)
1) 3; 2)7; 3) 21; 4) 11.
16. Hammensmee oO1iee KpaTHOE JIBYX YHCEI — 3TO




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

18. B kaxxmom OykeTe TOJDKHO OBITh 2 KpacHBIX U 3 OenbIx po3bl. Eciu nmeercst 40 KpacHBIX U
50 GenbIx po3, TO HAaUOOJIBIIEE KOJINYECTBO TAKHX OYKETOB
paBHO

19. Ecmu narusznaunoe ynciao 5X98y kparHo umcity 72, TO 4ucio 5X—Y paBHO
a)-3;0) 1;B8) 12; 1) 4; n) 24

20. 123 paboTHMKa OpraHW30BaHbl B Opurajel mo 7 u o 12 yenoBek. OCTaTok OT JAeICHUS
oOmiero uucia Opuraja Ha 5 paBeH
a)1;0)2;8)3;1) 4, 1) 0

Tecer Ne 4
Paznen 4. UncioBble ccTeMbl: MHOKECTBO HATYPAJIbHBIX YHCe

1. MHoxecTBO, ISl 3IIEMEHTOB KOTOPOI'O YCTAHOBJIEHO ,
YIOBIETBOPSIOLIEE , Ha3bIBaeTCs
MHOXX€CTBOM HaTypaJIbHbIX YHCEIL.

2. OHpeI[eJ'II/ITB, KaKas U3 IMpeACTABICHHBIX MOI[CJ'ICfI YAOBJICTBOPACT CUCTEMEC dKCUOM Ileano:

1 2 4

. >. > >@
1 2 3

e—0 .

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

3. YCTaHOBUTH COOTBETCTBUE MCKAY anreraI/IquKoﬁ onepauneﬁ " yCJIOBUSMHU, C
MMOMOIIBIO KOTOPBIX OHA OMPEACIICHA HA MHOXCCTBC HATypPaJIbHbIX YHUCEII:

Omneparnus VYcnoBus
A. Cnoxenue (a+b) 1. a=b+c 5. ab=c
b. Beruuranue (a-b) 2. a+b =(a+b) 6.a'1=a
B. Ipoussenenue (a-b) 3.at+l=a 7.bc=a
I'. lenenue (a:b) 4.a'b'=ab+a 8. a=b-c

B tabnuiie moj kaxxaoit OyKBOM, OMpeeNsIFOIIeH OnepaIuio, YKaKUTe HOMEP MOIXOISIIETO
YCIIOBUS IS JAHHOM OITepAIIHH.
Omeem: A b B r

4. YT10oOBI CyMMY JIBYyX CJIara€MbIX YMHOXKUTb Ha YUCIIO, MOXKHO

5. UTo06bI N3 CYMMBI JIByX CJIaraéMbIX BBIYECTh YHUCIO, MOXKHO




6. YrtoObI BBIYECTh U3 YHCIIA CyMMY JIBYX CJIaracéMbIX, MOKHO

7. JInst moOBIX ABYX HaTypaJIbHBIX YMCENl UMEET MECTO TOJILKO OTHO U3 TPEX OTHOLICHUMN:

8. 19> 10, Tak kak

9. 23+6 <2349, Tak Kak

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

11. Paznenuthb a Ha b ¢ OCTATKOM, 9TO 3HAYUT

. YCTaHOBUTE COOTBETCTBUE MEX]Iy CBOMCTBAMHU OMEPALMI M CTIOCOOOM BBHIYMCIICHHUS:

MEPEMECTUTEIBHOE CBOMCTBO CJIIOKECHUS (412+116)-112=(412-112)+116
COYETATEILHOE CBOHCTBO CIIOKEHNS 844-(244+229)=(844-244)-229
IEpeNSTITEILIOE OTCTIO PUIOKSIN |3, (57+42)450<37+(42150)
pacupenenuTeIbHOE CBOMCTBO YMHOKEHUS 183+100=100+183
OTHOCHTENILHO CIIOKEHUS 34-15=15-34
pacupenenuTeIbHOe CBOMCTBO YMHOXKEHUS 39-6+39-4=39-(6+4)
OTHOCHUTEIIHO BBIYUTAHHUS 39:6-39-4=39-(6-4)
. pacIlpeeIUTEIbHOE CBOMCTBO JCIICHUS (44-58):11=(44:11)-58
OTHOCHUTEIIBHO CIIOKEHUS . (44+121):11=44:11+121:11
pacIpeIeanuTeIbHOE CBOMCTBO IEIECHHS 10.(99-36):9=99:9-36:9
OTHOCUTEIIBHO BBI‘II/ITaHI/\I’ﬂ 11.67-425=67-(4-25)
. pacrpenenuTeabHOe CBOMCTBO AEICHUS
OTHOCUTEIIBHO YMHOXKEHUS
paclpeIeanuTeIbHOE CBOMCTBO BHIYUTAHUS

= RIOAESEZR

©Coo~NOORWDNE

od

=

&

B tabnuiie moa kKa)abIM HOMEPOM, OIPENESIONINM CIOC00 BBIUMCICHUMN, YKaXKUTE OYKBY
MOIXO/IAIIETO CBOMCTBA OINEpPaLIHH.
Omeem:

1 2 3 4 5 6 7 8 9 10 11

15. Vkaxure YHUCJI0, KOTOPOC MOKET 6BITB OCTAaTKOM IIPpU ACJTICHUH HATYPAJIbHOTI'O YHCJIa Ha 98.
A) 102 B) 100 B) 98 I) 96

16. B xax10M NoABE3/Ie Ha KXKIOM 3TaXKe AEBATUITAKHOTO JIOMa PACHOI0KEHO IO BOCEMb
kBaptup. Haiigure HOMep 3Taka, Ha KOTOpOM HaxoauTcst kBaptupa Ne 173.
A)3 b) 4 B)5 o6

17. Terpaas crout 16 p. Kakoe Hanbosnpliee KOIWYECTBO TETPaJielt MOKHO KynHuTh, uMest 100

p.?
A)S b) 6 B)7 I8



18. Ilets paznenwmn uncio 108 Ha HeKoTOpoe uncio u nmomyuui octarok 10. Ha kakoe uncio

nennnllera?
A) 14 b) 10

B)7

)2

19. OxHo gncno Ha 62 Gonbiie apyroro. [Ipu AeneHur OHOTO U3 HUX Ha JIPYroe C OCTATKOM
B YAaCTHOM IoJy4daercs 5 u B ocrarke 6. Haitgure atu yucna. Omeem:

20. YcTaHOBUTE COOTBETCTBHE MCKAY BCIIMYHMHAMU U UX BO3BMOXHBIMU 3HAYCHUSAMMU

BEJIMYNHBI
A) mIonaap MOHUTOPA KOMITBEOTEPA
b) mnomane ropoma Cankr-IlerepOypra

B) IJIo1m@aab HOI'TA Ha MajJblE B3pPOCIOro

4eJI0BeKa
I') mnomane KpacHomapckoro kpast
Ortger:

3HAYEHUW A

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

A b

B

r

21. Onpenenute 00BEKT, €TO BEIUYHHY, YUCICHHOE 3HAYCHUE U €AUHUILY U3MEPEHUS BETMUNHBI

JUTSL K&KJIOTO U3 CIENYIOMINX NPeJIOKEHUI

[Ipennoxenue OObexT

Bennuuna
(CBOWCTBO)

Enuanna
W3MEpPEHHUS

YucneHHoe
3HAYECHUE

a) B xopoOke 8 Kr KOH}pET

6) I'myOuna oBpara 2 m.

B) Ilnomanpe yyactka 6 cOTOK

r) B cepsuse 12 Tapenok

n) Poct mkonpHuKa 1M 40 cm

22. Nz00pa3uTte rpadMuecKyo HIUTFOCTPAIMIO U MOJIEIh PEIICHHS JUIS 3a1a4H:

3amaua

Mogenp perieHus

1. B 60nb1110i1 KJIETKE NOMYTaes B 2
pasa 0oJbllle, Y4eM B MaJICHBKOH, a B
MAaJIEHbKOM Ha 5 MOIyraeB MEHBbIIIE,
yeM B 00sb110i. CKOJIBKO MOITyTaeB
B 0OJIBILION KIIETKE

2. JIBa mioBIa IUIBUIM HABCTPEUY APYT
npyry. OIuH NpOIIIbLUI A0 BCTPEUH
27 M, a opyroil — Ha 4 M MEHBbIIIE.
Kakoe paccrosinue 6p110 MEXTY
HUMHM CHayaJia 3aribiBa’?

Tect Ne §

ba3osblii pasgen S. Paciuuupenne MHOKeCTBa HATYPAJIBHBIX Y Cel

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

1) 108, 2) 360

225’ )E

2. 3HaveHUE BBIPAKCHUS (g - Z) : (E + - ) .32

5/ 20
1) 3; 2) 5;

3

315,
540’

3) 1;

4 . 4
3. Macca TOpPTa COCTABJISACT E KT 1 €I E ero maccel. KakoBa Macca TOpTa?




10.

11.

12.

13.

14.

15.

16.

OrtBerT:

1 2
VYkaxkute XoTs ObI OJTHO YHUCITI0, KOTOPOE OOJIbIIIe ~» HO MEHbIIIE

Ortser:
3puTeny MOTYT BBIMTH U3 KHHO3aJa Yepe3 Y3KUe U IUPOKUE ABEpU. ECiIu OTKPBITHI TOIBKO
y3KHE JIBEPH, TO BCE 3PUTEIH BBIXOIAT 32 15 MUH. ECM OTKPBITHI TOJIBKO IIMPOKUE IBEPH,
TO BCE 3pUTeNH BBIXOIAT 32 10 MuH. 3a Kakoe BpeMs 3a71 0CBOOOIUTHCS, €CIIN OTKPBITHI
OJJTHOBPEMEHHO T€ U ApYyTrHe JABepu?

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

3
B xxypnane 168 crpanuu. Koppekrop nmpountan 10 odena g BCETO XKypHaa, a nocrne obena

1
CIIIC HECKOJIBKO CTpaHHUII. ITocie 3Toro €MY OCTaJIOCh IIPOYNTATh g JKypPHaJa. CKOJIBKO

CTpaHUI] IPOYUTAN KOPPEKTOp nocie obena?
1) 63; 2) 21, 3) 49;
Penakrop npounran % pyxonucH, 4to coctaBuiio 80 crpanuu. Ha npyroii 1eHb oH npouuTan

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

VYkaxkurte uucnia, Kotopsie Oosnbiie 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 Boipakenus (9,12 — 0,18 - 1,5): (3,17 + 4,33) paBHo

1) 1,18; 2) 1,8; 3) 66,375;
st neTckoro mpa3aHuKa KyIuiiu pyJIoH IIBeTHOM Oymaru juymmHou 16,5 M. Ha usrorosienue
¢naxkoB nomuwio 0,4 3Toro pyiaoHa. CKOIBKO MOKHO CJ€JIaTh TUPJISH] U3 OCTATKOB PYJIOHA,
ecnu Ha Kaxayto Tpedyercs 1,5 m?

17, 2) 27, 3) 6;

®depmep codpan 8,5 11 1610k 1 20 11 kKapTodensi. Ha xpanenne on monoxuit 80% coOpaHHBIX
650k 1 30% cobpaHHOro Kaproderns, a ocTaabHOe npojai. 610k unu kaprodens oH
pozai Ooblile U Ha CKOJIbKO IEHTHEPOB?

Ortser:

Bacceitn npsimoyronbHo# hopmbl umeeT pazmep 6x9 M. [1o nepumerpy 6acceitHa BEUIOKHIIN
6opatop 3 kBagpaTHOH miauTkH pasmepoM 30%30 cM. Ckonbko MoTpedoBanoch MIMTOK?
Kakyro miomaap 3anuMaer 6acceitH BMecTe ¢ 0oparopom?

Ortser:

JIMMHBI CTOPOH TIPSIMOYTOJIBHUKA OTHOCATCS Kak 3:2. J[muHa 60sbI1eit cTopoHbl paBHa 12
cM. [lepumeTp 3TOrO NPSIMOYrOJIbHUKA paBEH
1) 20 cm; 2) 96 cwm; 3) 40 cwm;

JIBa KOMMeEpCaHTa BIOXKHWIIN B IPOEKT COOTBETCTBEHHO 2,5 MIIH. p. U 4 MIIH. P. ¥ TIOIY4YHIN
10% npuObun. OnHy MOJIOBUHY 3TOW MPUOBUIM OHU MOTPATUIIM HAa HOBOE 000py/I0BaHUE, a
BTOPYIO MOJIOBUHY Pa3IeiId MKy COO0M B TOM kK€ OTHOLIEHHUH, B KAKOM HaXOAUJIHCh
BHECEHHBIE UMU JE€HbI'U. CKOJIBKO MOTYYHIT KaXK bl ?
Ortser:
Nmeetcst 3% u 30% pacTBOpHI COM. B KakoM OTHOIIEHHUH CIIEYET UX CMEIIAaTh, YTOOBI
nosyuuts 12% pactBop conu?

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

Hekoropoe uncno ymensmmm Ha 30%. [lonyyennoe uncno ymensimnian Ha 20%. Ha

CKOJIBKO MPOIEHTOB HTOTOBOE YKMCII0 YMEHBIIUIOCH TI0 CPABHEHHIO C TICPBOHAYATBHBIM?
1) Ha 50 % ; 2)Ha 56 % ; 3)Ha 44 %.



B w

9.

Tect Ne 6
Ba3zosrlii pasnes 6. 'eomerpuyeckue Gpurypbl 1 BeJTH4MHbBI

Bepho nu, uTo momaae S napaisieniorpaMmma co CTOpoHamMu a U b paBHa ab?
OrtBerT:

BepHo 111, 4TO IIOMAAb S MPAMOYTOILHUKA Juaronaisio d, pasna d2?
Otser:

(DI/Il"ypBI, HMCIOIUE paBHBIC IUIOAAN, HA3bIBAIOTCS

Kak uamenurcs miomnaap NpsMoyrojJbHOTO TPEYTroOJIbHUKA, €CJIM €T0 OCHOBAaHUE
YBEJIMUUTH B 4 pa3a, a BbICOTY YBEJIMYUTH B 2 pa3a?

1) yBenuuurcs B 2 pasza 2) yMeHbLIUTCS B 2 pas3a 3) yBenuuurcs B 8 pas
4) ymeHbIIUTCA B 8§ pa3 5) HEe UBMEHUTCS
Ortger:

Beoicora TpeyronbHuka paBHa 24 cMm, ocHoBanue 0,36 m. [1nomanp naHHOTO
TPEYTroJIbHUKA paBHA:

1) 4,32 cm? 2) 4,32 m? 3) 4,32 nqm? 4) 432 cm?
Otser:
W3BecTHO, 4TO y B paBHOOEAPEHHOM TPEYTOJIBHUKE CPEIHSS JINHUS, TapajuIeIbHas
OCHOBaHMIO, paBHA N0J0BUHE OCHOBaHMs. ChopMynupyiiTe oOpaTHOE yTBEPKICHHUE:

Bepho nu yTBepkieHue, 00paTHOE JaHHOMY B Bompoce 67

Otser:

N3BecTHO, 4TO B poMOE THaroHa y MepeceKaroTcs mox npsMeiM yriaoMm. Chopmynupyiite
00paTHOE yTBEPXKIICHHE.

BepHo 11 oOpaTHOe yTBEepxkIeHUE, 00paTHOE JaHHOMY B Bompoce §?
Ortser:

10. dBnsercs 11 MOHATHE NPAMOYTOJIBLHUKA POIOBBIM JUISl TIOHATHS pomMba?

Ortser:

11.HBJ’I$[€TC$I JIX YCJIOBHUE NICPIICHAUKYIIAPHOCTH HHaFOHaHeﬁ YCTBIPEXYTOJIbHUKA

JIOCTaTOYHBIM JJIs OTpeaeneHus: pomba?
Ortser:

12.BLI,I[€J'II/ITC N3 IIPUBCACHHBIX CBONCTB KBaapara CyI€eCTBCHHBIC:

1) paBeHCTBO MPOTUBOJIEKAIINX CTOPOH;

2) paBEHCTBO MPOTUBOJICKAIINX YITIOB;

3) paBEHCTBO BCEX CTOPOH,;

4) paBeHCTBO BCEX YIJIOB;

5) mapasuienTbHOCTh MPOTUBOJIEKAIINX CTOPOH;
6) nepreHIUKYISPHOCTD IUaroHaieu;

7) paBEHCTBO AMArOHAJEH;

8) nepneHANKYISIPHOCTh CTOPOH;

9) nanHas urypa — 4eTbIpexyroJIbHUK

Ortser:

13. Orpesok, coequHArONIMIi IBE TOUKH OKPYKHOCTH, HA3bIBAETCS
14.BuucanHbli yron oKpy:KHOCTH, OMMPAKOIIMIACS Ha IHAMETP, PABEH IpajycoB.

15. Kaxue yribl, 06pasyeMble Iy MEPeCEeIeHNH IBYX MapaIelbHbIX IPIMBIX TPEThEH

IPSMOIi, paBHBI MEX]Ly COOOIA:
1) BHyTpeHHUE OJHOCTOPOHHUE;  2) BEpTHUKAJIbHBIE;
3) BHyTpEeHHHUE HaKpecT jexaiue; 4) COOTBETCTBEHHBIE.



16. Vb1, umerommue o6LIy0 CTOPOHY, a IBE APYTHE CTOPOHBI KOTOPOTO COCTABIISIOT
Pa3BEpHYTHIN YIroj, Ha3bIBAIOTCS
17.01pe3ok, coequusonuii BEpIIMHY TpeyroJdbHHUKA C CEpPEMHOI IPOTHBOJIEKAIIE
CTOpPOHBI, Ha3bIBACTCS

18.Yacrts npsamoit, uMeroras Hauaao U KOHEll, Ha3bIBaeTCs
19.B npsAMoyroibHOM TPEyroNIbHUKE CTOPOHBI, 06pa3yIOIIie NPSAMOM Yrojl Ha3bIBAKOTCS

20.B npsAMoyronsHOM TPEyrodbHUKE OTHOIICHUE KaTeTa, IPUIICKAIIEr0 K OCTPOMY YLy, K
IIPOTHUBOJICKALIEMY KaTeTy Ha3bIBaeTCs JTAaHHOTO yTJIa.



3.3. AHaJM3 pe3yJabTaToB 00yUEeHUS U NepedeHb KOPPEKTHPYIOIIMX MePONpUsITHIA 110
y4eOHOM TUCHMILINHE

JIncr BHeceHUs1 M3MEHEeHU
JlononHeHus: 1 U3MEHEeHHs B paboued mporpamMme aucuruinasl Ha 2017-2018 yueOnblit roa

B pa6oqy}o ImporpamMmy IUCHUILIMHBI BHOCATCSA CICAYIOINNUE U3MCHCHUA !

1. Ha tutynsHom sucte PITJ u @OC n3MeHeHo Ha3BaHHE BEJOMCTBEHHOM
HIPUHAAIEKHOCTH « MUHHCTEPCTBO HAyKU M BBICILIEr0 00pa30BaHUs» Ha OCHOBAaHUM Ipuka3za «O
BHeceHnu n3MeHenui B ceenenus o KI'TIY um. B.I1. ActadneBay ot 15.07.2018 Ne 457 ().

2. B copepkaHuu TUCHUIIIMHBI BBIJICICHBI CIASAYIOMME pasaenbl: Pazaen 1. DnemeHTs
anreOpbl, TCOPUU MHOXKECTB U KoMOUHATopuku. Paznen 2. OCHOBBI MaTeMaTHYECKOM JIOTHUKH.
Paznen 3. Dnementsl Teopun urcen. Paznen 4. UucnoBbie CUCTEMBI: MHOXKECTBO HATypaJIbHBIX
yucen. Paznen 5. Pacimmpenne MHOXecTBa HaTypaibHbIX uncen. Pa3nen 6. ['eomerpuueckue
Gburypsl U BEIUYUHBIL.

3. Crucok aureparypbl OOHOBJIEH YYEOHBIMU M YI€OHO-METOAMYECKUMU H3IAHUSIMH,
3JIEKTPOHHBIMHU 00pa30BaTeIbHBIMU pecypcamMu; OOHOBJICH ITEPEYEHb COBPEMEHHBIX
npodeCCHOHANBHBIX 0a3 JaHHBIX U HHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM.

Pabouyast mporpamMma JUCIUIUIMHBI TIEPECMOTPEeHa U 000peHa Ha 3aceaHuu Kadeapsl
€CTEeCTBO3HAHUS, MATEMATHUKN U YACTHBIX METOIUK
nporokoa Ne 8 or 16.05.2017 r.

BHeceHHbIC I3MEHEHUS YTBEPXKIALO:
3asenyromnmii kaheapoi il '
Y enp T sunety

OnoOpeHo HayYHO-METOJMYECKAM COBETOM CIEIHAIbHOCTH (HAIPABICHUS ITOATOTOBKH)
(axynpTeTa Ha4aJIbHBIX KJIACCOB
[Tpotokon Ne 6 ot 23.05.2017 .

[pencenarens HMCC(H) /;f/ ( ; ,/Z//ﬁ*/; M
dd

/ E. C. ITaukoBa



JIncr BHeceHUs1 M3MEHEeHH I
JlononHeHus: 1 U3MeHEeHHs B paboueit mporpamMmMe aucuuiuinHbl Ha 2018-2019 yuebHsblit rox

B pa6oqy}o ImporpamMmy IUCHUILIMHBI BHOCATCSA CICAYIOINNUE U3MCHCHUA !

1. Ha tutynenom nucte PII/] u @OC u3meHeHO Ha3BaHUE BEAOMCTBEHHOM
HNPUHAAIEKHOCTH « MUHHCTEPCTBO HAyKU M BBICILIEr0 00pa30BaHUs» Ha OCHOBAaHUM Ipuka3za «O
BHeceHnu n3MeHenuit B ceenenus o KITTY um. B.I1. ActadneBay ot 15.07.2018 Ne 457 (m).

2. B copepkaHuu TUCHUIIIMHBI BBIJICICHBI CIASAYIOMHKE pasaenbl: Pazaen 1. DnemMeHTs
anreOpbl, TCOPUU MHOXKECTB U KoMOuHaTopuku. Paznen 2. OCHOBBI MaTeMaTHYECKOM JIOTUKH.
Paznen 3. Dnementsl Teopun urcen. Paznen 4. YucnoBble CHCTEMBI: MHOKECTBO HATypabHbBIX
yucen. Pazgen 5. Pacimmpenne MHOkecTBa HaTypaibHbIX uyncen. Pazaen 6. [‘eomerpruueckue
(GUTYpBI ¥ BETMYHHEI.

3. Croucok aureparypbl OOHOBJIEH YYEOHBIMU M YI€OHO-METOAMYECKUMU H3IAHHSIMH,
3JIEKTPOHHBIMHU 00pa30BaTeNIbHBIMU pecypcamMu; OOHOBJICH NEPEYEHb COBPEMEHHBIX
npodeCCHOHANBHBIX 0a3 JaHHBIX U HHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM.

4. B (bOHI[ OLCHOYHBIX CPCIACTB BHCCCHBI UBMCHCHUA B COOTBETCTBUH C IIPHUKA30M ((06
}’TBep)KI[eHI/H/I HOHO)KGHI/UI (0] (1)OHIIC OLICHOYHBIX CpeIICTB JJIA TGKYHIGFO KOHTpOJI?[
yCneBacMoOCTH, HpOMC)KYTO‘IHOﬁ U UTOTOBOMH (FOCYﬂapCTBCHHOﬁ HTOFOBOﬁ) arrecraiggum» oT
28.04.2018 Ne 297 ().

Pabouyast mporpamMma JUCIUIUIMHBI IEPECMOTPEeHa U 000peHa Ha 3acefaHuu Kadeapsl
€CTEeCTBO3HAHUS, MATEMATHKN U YACTHBIX METOIUK
nporokoa Ne 8 or 16.05.2018 r.

BueceHHble N13MEHEHHS YTBEPKIAIO:
v o o "
3aBenyromnuii kageapoit 5-,# A / E. C. IlaukoBa

Ono6peHo HayYHO-METOUUYECKUM COBETOM CIEIMAIBHOCTH (HAIIPaBlIeHUs TIOATOTOBKH)
(dakynpTeTa HaualbHBIX KJIacCOB
[Iporokon Ne 6 ot 23.05.2018 .

-

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

7

-



JIncr BHeceHUs1 M3MEHEeHH I
JlonoiHeHus: 1 U3MEeHEeHHs B paboueil nporpamme qucuuminabl Ha 2019-2020 yueOHbIi
rox

B paGouyto nporpammy IUCHMIUIMHBI BHOCATCS CIEAYIOIINE U3MEHEHUS:

1. Crucok nureparypbl OOHOBJIEH Y4eOHBIMU U y4eOHO-METOANYECKUMHU U3/IaHUSIMU,
AIIEKTPOHHBIMH 00pa30BaTeIbHBIMU pecypcaMu. OOHOBIICH MepeYeHb COBPEMEHHBIX
npodeccruoHaNbHBIX 0a3 JaHHBIX U UH(GOPMAIIMOHHBIX CIPABOYHBIX CUCTEM.

2. OOHOBIICH MepeUeHb JIUIIEH3HOHHOTO MTPOrPAMMHOTO 00€CTICUCHHUSI.

Paboyast mporpamMma JUCIUIUIMHBI IEPECMOTPEHa U 000peHa Ha 3aceaHuu Kadeapbl
€CTEeCTBO3HAHUS, MATEMATHUKN U YACTHBIX METOIUK
nporokoa Ne 8 or 16.05.2019 r.

BrecenHble UBMEHEHUS YTBCPIKAALO:

3aBeayromuii kadeapoit _5';?; . ﬁ C. IlankoBa

OnoOpeHo HayYHO-METOAMYECKAM COBETOM CIEIIHAIbHOCTH (HAIPABICHUS TOATOTOBKH)
(axynpTeTa HaYaIBHBIX KJIACCOB
[Tpotokon Ne 6 ot 23.05.2019 .

INpencenarens HMCC(H) //}/ ( f ,//z_f?;. 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

3asenytomuii kapeapoit H. A. Mocuna
Ono0peHo HayYHO-METOJMUECKUM COBETOM
HanpasyieHust noarotoBku 44.03.01 Ilenarornueckoe o6pasoanue HanpasneHHOCTD (Ipo¢uiib)

oOpa3oBaTenbHON porpamMMel HauansHoe oOpa3zoBaHue

ITporokon Ne 5 ot " 21 " masa 2021r.

MNpegcepatens HWVICC A Oyna KM.B.



JIucr BHECeHHS N3MEHEeHM il
JlomioHeHUs: ¥ I3MEHEHHSI B pab04yI0 IPOrpaMMy TUCITUTUTHHEL
Ha 2024/2025 y4eOnblii TOA

B nporpammy BHOCSTCS ClIEAYIOLINE U3MEHEHUS:

1. O6HoBriena u commacoBana ¢ Hayunoit OmOnmuotexoir KITIY mm. B.II. Acradnena
«Kapra mureparypHoro oOecrnedeHusl (BKJIIOYash OSJIEKTPOHHBIE PECYpPCHI)», CoaepKaias
OCHOBHYIO W JIONOJHHUTENBHYIO JUTEpPATypy JHTEPaTYphl, COBPEMEHHbIE MPOodeccroHaTbHbIE
0a3bl JaHHBIX ¥ UH()OPMAIMOHHBIE CIIPABOYHBIC CHCTEMBI.

[Tporpamma onobpeHa Ha 3aceqaHuu Kadeapbl-pa3padoTyrKa (BbITyCKaromIe kageaps)
«8» mas 2024 r., mporokois Ne 9
BHeceHHbIC U3MEHEHHS YTBEPIKIAK0:

3aBenyromnuii kageapoit M.B. bacanaeBa

Ono6peno HMMC(H)
«15» mas 2024 1., mpotokon Ne 6

H

[Tpencenarens HMCC (H) = N.B. lyna



4. YueOHbIE pecypchbl

4.1. Kapra auteparypHoro odecneyeHusi JUCHUNINHBI

«MATEMATHUKA»
JUTsE 00yUaroIuXCsi 00pa3oBaTeIbHON MTPOTPAMMBI

Hampasnenne mnomarotoBku 44.03.01 Ilemarormueckoe oOpa3oBaHme, HanpaBiIeHHOCTH (Tpodmiib) oOpazoBarenbHOM mporpamMmbl: HadanbpHoe
oOpa3oBanue (3aouHast popma 00ydeHus)

Ne HaumenoBaHue Mecro KomuuectBo
n\n XPaHEHHUS/NIEKTPOHHBIN | SK3EMIUIIPOB/TOYE
ajapec K J0CTyna
Oos3aTenbHas TUTEpPaTypa

1. Bopaykoa T.C. 3ajgauHuk — NpakTUKyM [0 MaTeMaTHKe JUlsd CTyJAeHTOB Qakxynbrera | Hayunas 6ubnuoreka 156
HavanbHBIX KiaccoB. KI'TTY um. B.I1. AcradseBa, KpacHosipck, 2006

2. Bopaykoa T. C.3ajauHuK-IpakTUKYM IO MareMaTuke JUIsl CTyleHTOB akynbrera | Hayunas 6ubnuorexka | MHauBuayanbHbIN
HavalbHBIXKIaccOB: yueObHoe mocodue / T.C. bopaykoBa; KpacHosip. roc. mea. yH-T WM. HEOTPaHUYEHHBIN
B.I1.ActadneBa. - KpacHosipck, 2006. - 174 c.-URL:http://elib.kspu.ru/document/5705 JOCTyII

3. CroiisoBa, JIroooBb IlerpoBHa. Maremaruka [Tekcr]: yueOHMK AJi CTyleHTOB BhicunX | Hayunas 6ubanoreka 106
neparorndeckux yueOHsix 3aBeaenuti / JI. I1. Croinosa. - M.: Akagemust, 2002. - 424 c.

4. Croiinosa JLIIL., JlapoBa H.H., lennmena JI.O. 3anaun 11 KOHTposbHBIX paboT nmo | Hayunas 6ubanoreka 100
maremaruke. M.: [Ipocsemenue, 1993

5. DJleMeHThI MaTeMaTH4yeckoil Jjoruku [Tekct]: Meromuyeckue peKOMEHAAIMU st
poBeeH!s J1a00opaTopHBIX PabOT JUIsl CTYJAEHTOB (haKysabTeTa HadaabHbIX KiaccoB /Coct. | Hayunas 6ubnuoreka 130
H. b. Tumodeena. - Kpacnosipck: PUO KT'IIVY, 2007. - 84 c.

JlonoJiHuTeIbHAS JIUTEPaTypa

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

2 I'pec, II.B. Marematuka a1 OakanaBpoB: YHUBEPCAJIbHBI Kypc il CTY/IEHTOB 9bC WNHnuBunyanbHbIA
rYMaHUTapHBIX HampasieHuil : yueOnoe nocobue / I1.B.I'pec. - 2-e u3a., nepepab. u jor. - «YHUBEpCUTETCKAs HEOrpaHNYEHHBIN
Mockaa : Jloroc, 2013. - 288 c. - ISBN 978-5-98704-751-4 ; To xe [OnekrpoHHbIN pecypc]. | Oubamoreka oHIaH» JOCTYTI
- URL:http://biblioclub.ru/index.php?page=book&id=233778

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

4. CroiinoBa, JIto0oBb IlerpoBHa. OCHOBBI HaUaNBHOTO Kypca MateMaTHku [ Tekct]: yuebHoe
nocobue 1 ydamuxcs nei. y4-1i no crer. Ne2001 «IIpenogaBanuie B HauaidbHbIX kinaccax |  Hayunas Oubnuoreka 48

o0meoOpasosar. mk.»/ JI. I1. Croiinosa, A. M. [Ismkano. - M. : IIpocsemenue, 1988. - 320
C.



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

‘ ®puaman JI.M. u ap. «Kak Hayuuthcs pemarb 3agaun» M.: ITpoceenienue, 1989 ‘ Hayunas Oubamnorexa 11
Y4yeOHO-MeToAHYecKOe o0ecneueHue AJIsi CAMOCTOATE/IbHON padoThl
Tumodeena, H. b. Pabodas teTpans mo Mmatematuke. Pa3aen « 91eMeHThI TOTHKI» SBC KI'TIY uwMm. B.IL. NupuBuyansHbIi
[DnexTponnsiii pecypc]: / H. b. Tumodeera. — Kpacnosipck, 2008. — 27 ¢. — Pexxum Acradnena HEOrpaHWYCHHBIN
nocryna : http://elib.kspu.ru/document/5724.— 35C «KT'ITY um. B. I1. ActadneBa» JOCTYTI
Kaazuk, 10.A. Matematuueckuii cinoBapb / FO.A. Kaasuk. - Mocksa: ®uzmatiur, 2007. - 9BC NunuBuyanbHbINA
336 c. - ISBN 978-5-9221-0847-8; [ OnexTponHsIii pecypc]. - URL: «YHUBEpCUTETCKAs HEOTpaHUYEHHBIN
http://biblioclub.ru/index.php?page=book&id=68438. OHOIMOTEKa OHJIANHY» JIOCTYII

HNHpopMannoHHbIe CIPABOYHbIEC CHCTEMbI M IPO¢ecCHOHAJIbHBIE 0a3bl JAHHBIX

Hayunas 6ubmmorexa KI'TIY um. B.I1. AcradbeBa

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

JOKajbHas CETh
By3a

MesxBy30BcKkas 3neKkTpoHHas 6ubnanorexka (MOB)

https://icdlib.nspu.ru/

NunuBunyansHb1i
HEOrPaHWYECHHBIN
JOCTYII

Elibrary.ru [OnexkTpoHHBIN pecypc]: aeKTpoHHast OMOIHOTeUHas CUCTeMa

http://elibrary.ru

NuauBuyanbHbIi
HEOrpaHWYCHHBIN
JOCTYyT

MesxBy30BcKkas 3neKkTpoHHas 6ubnanoreka (MOB)

https://icdlib.nspu.ru

NunuBunyansHbIi
HEOrPaHWYECHHBIN
JOCTYI

CormacoBaHo:

o
A S 2
3aMECTUTEIL IUPEKTOpa ONOINOTEKH ~LF / "/ Ulyaununa C.B.

(IOJDKHOCTD CTPYKTYPHOTO TIOJPA3/CIICHNUS ) (moamucek)

(®amunus 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-TeXHUYECKOH 0a3bl THCHUNITUHBI

«MarTreMaTuKa»

JJIS 00yYAKIIMXCS 00pa30BaTeIbHOM MPOrpaMMBbl
Hanpasnenue nonrorosku 44.03.01 Ilegaroruueckoe o0pa3oBaHue, HAMPaBIEHHOCTH (ITPOGHUIIb)
oOpa3oBareabHOH nporpammsl: HauanbHoe 0OpazoBaHue
110 3204HOM Gopme o0yueHHst

Aynuropust

‘ Oo6opynoBanue

AJ1s1 IPOBeJleHN sl 3aHATHI JIEKIIHOHHOTO THIIA, 3aHATHIH CEMUHAPCKOr0 THUIIA, KyPCOBOI0
NMPOEKTUPOBAHNS (BBINOJHEHUS KYPCOBBIX PadoT), TPyNNOBBLIX H HHIAHUBHAYATbHBIX

KOHCYJIBTAUM, TEKYLIEr0 KOHT

POJISI YCIIeBAEMOCTH M IIPOMEKYTOYHOM aTTecTaluu

r. Kpacnosipck,
yi1. Mupa, 1.83,
ayn. 2-08 JlekunoHHas

[Ipoekrop- T, 3xpan- 1T, yuebHast 1ocka- 1 mir,
y4eOHBIX MMOCAJOYHBIX MECT — 65.

r. KpacHosipck,
yi. Mupa, 1.83,
ayn. 2-10 JlekunoHHas

OkpaH-1mT., npoekrop-lmr.,
MOCaI0YHBIX MeCT - 84

ydyeOHass jmocka-1mrT.,

r. Kpacnosipck,
yi. Mupa, 1.83,
ayn. 0-02
Macrepckas 1eKOpaTHBHO-
MIPUKJIATHOTO UCKYCCTBA

Meroandeckue MaTepHalibl IO IEKOPATUBHO-
MIPUKJIAIHOMY UCKYCCTBY (IIPOEKTHI), yueOHas JocKa-
11T, ITIOCagOYHBIX MECT 25

r. KpacHosipck,

OkpaHn-lmT., mnpoekrop-lmr., yuyebHas mgocka-lmr.,

yi1. Mupa, 11.83, y4eOHbIe KapTHHBI, IOCAA0YHBIX MECT 32

ayn. 1-09
r. Kpacnosipck, Kommnbrotrep-13mt., mnpoekTop-lmrt., HHTEpaKTUBHAS
yi. Mupa, 1.83, nocka-1mr., jocka yuebnas - 11T, mocajiouHbIx MecT 58,

aya. 1-10 JlekunonHas

Linux Mint — (CBob6oanas nunensust GPL)

r. Kpacnosipck,

MoOunbHbIN 5KpaH-11T., yueOHble KapTUHBI-151T.,

yi. Mupa, 1.83, ydeOHas 1ocka-1mT., mocagouHbix MecT 20

ayna. 1-15
r. Kpacnosipck, [IpoekTop-1wrt., 3kpaH-l1IT., UHTEpaKTHBHAs JOCKa -
yi. Mupa, 1.83, lmrt.,

ayn. 2-02 KoMIbtoTep- 1 1IT., mocagouHbix Mect 29, Linux Mint —

(CBoboanast munensus GPL)

r. KpacHosipck,

Hocka yyeOHas- 1 mrt., npoexkrop-1mrt., 3xpan-1mr.,

yi. Mupa, 1.83, MocaJiouHbIX MecT 34

ayn. 2-05
r. Kpacnosipck, Kowmnprorep-10mt., MOOUIBHBIN SKpaH-11IT., yueOHas
yi1. Mupa, 1.83, nocka- 1mr., poprenuano-1mr., mpoekTop-11uT.,

ayn. 2-12 - KaOuHeT MaTeMaTuku

MOCaI0OYHBIX MecT — 35, Akt OOpa3zoBaHue 8
(munensus Ne AAO.0006.00, noroop Ne JIC 14-2017
ot 27.12.2017)

JJISI CAMOCTOSITE/IbHOM padoThl

r. Kpacnosipck,
yi. Mupa, 1.83,
ayn. 2-11 UndopmannonHo-

METOAUYECKUHN PECYPCHBIN LIEHTP

(n71st TpOBEACHUS 3aHITHHA U
WHAWBUAYAIBHON pabOThI)

Kommnsrorep-5 mr., npunatep-2mr., MOY-2mr.,
yueOHO-MeTOJMUeCKast INTepaTypa, HOCaT0UHBIX MECT
28, Anet O6pazoBanue 8 (ymmensust Ne AAO.0006.00,
noroBop Ne JIC 14-2017 ot 27.12.2017
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