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INOACHUTEJIbBHASA 3AIINCKA

Pabouas nporpamma yuebHoro Kypca «lIpakTukym 1o pemeHuto MaTeMaTHIeCKUX 3a0auW» 17
5 KJ1acca OCHOBHOI'O 00111er0 00pa3oBaHMsl COCTaBlieHa Ha ocHOBe DeiepabHOro rocy1apCTBEHHOTO
00pa30BaTeNILHOTO CTaHAApTa OCHOBHOTO OOIIEr0 0Opa3oBaHUs W DJIEMEHTOB COJCPKAHUS IO
MaTeMaTHKe.

YueOublii kypc «[IpakTUKyM MO pELICHUI0 MaTeMaTUYeCKUX 3a/lad» BXOIUT B YHCIIO
MPEIMETOB U3 YaCTH y4eOHOTo Tu1aHa, GOpMUPYEMOI YIaCTHUKAMH 00pa30BaTEIbHBIX OTHOIIICHHIA.
Ha uzydyenue xypca orBeneno 34 vaca (1 gac B Hezelro).

COJAEP)KAHUE YYEBHOI'O KYPCA

JJieMeHTHhI TEOPUH MHOKECTB 1 MATEMATHYECKOH JIOTUKHU

CornacHo ®I'OC ocHoBHOro 00mIero o0Opa3oBaHUs B Kypc MaTEMaTHKH BBEIEH pazJien
«Jloruka», KOTOpBIN HE MpeAnoJiaracT JAOMOTHUTEIIBHBIX YacOB HA WM3YYEHUU U BCTPAUBACTCS B
pa3jnyHble TeMbl KypCOB MaTeMaTHKU W WHGOPMATUKU M MpeIBapseTcsl O3HAKOMIICHHEM C
AJIEMEHTAMU TEOPUU MHOMXKECTB.

JJ1eMeHTBI JJOTHKH

Onpenenenue. YTBepkJeHUS. AKcHMOMBI M TeopeMbl. JlokazarenbctBo. Ilpumep wu

KOHTPIPUMED.
Bricka3bIBaHus

VICTUHHOCTE M JIOJKHOCTh BBICKA3bEIBaHHUS.

HarypanbHble yucia u HyJab. HaTypajabHblil psii Yuces U ero cBoiicTea

HarypanbHoe 4uciio, MHOKECTBO HATYpaJIbHBIX YHCEI U €0 CBOMCTBA, M300paKeHne
HaTypaJbHbIX YMCE]I TOYKAMH HA YUCIOBOU MPSMOM.

Hcnonp30BaHne CBOMCTB HATYpaJIbHBIX YUCEN P PEILICHUH 3a]1a4.
3anuch ¥ YTeHHEe HATYPAJIbHBIX YK CeJ

Paznuune mexay uudpoit u yncnom. [lo3ummonHas 3anuck HaTypaabHOTO YKCIIA, TTOMECTHOE
3HAYeHHE UUQPBI, pa3psAlbl U KIACCHI, COOTHOIIECHUE MEXKIY JIBYMS COCEAHUMH Pa3psIHBIMU
€MHULIAMHU, YTEHUE U 3aIIUCh HATypaIbHbIX YUCE.

OxkpyriieHue HaTypaJIbHBIX YHCe

HeoOxoaumocts okpyrnenus. [IpaBuio okpyriaeHuss HaTypaibHBIX YUCEIL.
CpaBHeHHe HATYPAJIBLHBIX YK ce], cpaBHeHue ¢ ynciom 0

[loHsiTHEe O CpaBHEHMM YHUCEN, CPAaBHEHHUE HATYyPAJIbHBIX UMCEN JAPYr C JAPYTOM U C HYJEM,
MaTeMaTh4ecKasl 3alich CPaBHEHUM, CTIOCOOBI CPAaBHEHUST YUCET.

JleHCTBHS ¢ HATYPAJIbHBIMH YHCJIAMH

CrnoxeHue ¥ BBIYMTAHHE, KOMIIOHEHTHI CJOKEHUS W BBIYMTAHUSA, CBS3h MEXKIYy HUMHU,
HAXO0XJIEHUE CyMMbl U Pa3HOCTH, U3MEHEHUE CYMMbl U Pa3HOCTHU MPU U3MEHEHHH KOMIIOHEHTOB
CJIOKEHHS M BEIYUTAHUS.

YMHOXEHUE U IeTIEHUE, KOMITIOHEHThl YMHOXKEHUS U JEJICHUS, CBSI3b MEX1y HUMH, YMHOKCHHE
U CIIOKEHHWE B CTOJIOWK, JEJICHUE YTOJIKOM, IMPOBEPKAa pPE3ysbTara C IMOMOINBI0 NPHUKUIKH U
00paTHOTO ACHCTBHUS.

[lepemMecTUTENBHBIN U COYETATEIBHBINA 3aKOHBI CIIOKEHHS 1 YMHOKEHUS, pacCpeaeTUTEIbHbIN
3aKOH YMHOXKEHUSI OTHOCHTENBHO CIOXKEHUS, 000CHOBaAHUE  AN2OPUMMO8  BbINOJHEHUs
apugpmemuueckux oeticmauil.

CreneHb ¢ HATYPAJIbHBIM MIOKA3aTe1eM

3anuch 4YMciia B BHJIE CYMMBbI Pa3psAIHBIX CJIaraéMbiX, MOPSIOK BBITIOJTHEHUS JEUCTBUUA B
BBIPAKEHUSIX, COJIEPKAIINX CTENEHb, BHIUMCICHUE 3HAYCHUN BBIPAXKEHUN, COJAEPIKAIIUX CTETECHb.
Yuci10Bble BHIPAKEHHUS

UucnoBoe BIpaXKEHUE U €r0 3HAYEHUE, MOPAIOK BBITIOJHEHUS JEHCTBUH.

Jlenenue ¢ ocTaTKOM



JleneHue ¢ 0CTaTKOM Ha MHOXKECTBE HATYPaJbHBIX YHCEIN, CE0UCMEA OeleHUsl C OCMAMKOM.
[TpakTyeckue 3a1a4u Ha JIEJIEHUE C OCTATKOM.
Auaredpanyeckue BbIpaKeHHs

Hcnonb3oBanue OykB Ui 0003HAUEHUS YMCEN, BBIUMCIICHHE 3HAUCHHS anreOpanveckoro
BBIP@)KEHUS, NPUMEHEHHE aJIreOpanyuyecKux BbIPAXKEHUH I 3allUCH CBOMCTB apHdMeTHuecKux
JeiicTBUH, MpeoOpa3zoBaHue aNreOpandeckux BhIPAKCHUN.

Apodu
OO0ObIKHOBEHHbIE IPOOH

o, gacTh, [poOHOE YKo, Apodb. IpoOHOe YKo Kak pe3ynbraT aeneHus. [IpaBuibHble 1
HeTpaBUWIbHBIE APOOH, CMEIIaHHast JPOoOb (CMEIIaHHOE YHCIIO).

3anuch HATypaJbHOTO 4HMClla B BUAE IpoOM € 3aJaHHBIM 3HAMEHaTeJeM, IpeoOpa3oBaHue
CMEIIaHHOM IpoOH B HEMPABUIIBHYIO IPOOh M HA0OOPOT.

CrnoxeHue 1 BolYUTaHHE OOBIKHOBEHHBIX Jp00Oeii ¢ 0IMHAKOBBIMHU 3HAMEHATEIISIMH.

CrnosxeHue ¥ BBIYMTaHUE CMEILIAaHHBIX YHCET C OJIMHAKOBBIMHU 3HAMEHATEIISIMU.

Cnocobul payuonanuzayuu 8bl4UcIeHUll U Ux npuUMeHenue nPU blNOJHEeHUU OetiCBEU.
JecaTn4HbIE TPOOH

Llenas m napoOHast yactu necsaTuyHOM apoOu. I[IpeoOpaszoBanme AecATHYHBIX Ipo0elt B
0ObIKHOBeHHbIE. CpaBHEHUE AECATUUHBIX ApoOeit. CioxkeHne W BbIUUTAHUE JECATUYHBIX IPOOEH.
OxpyrieHne AeCATHYHBIX IpoOeid. YMHOXKEHHE U JIeIeHUE JeCATUYHbBIX aApo0eit. [Ipeobpaszosanue
00bIKHOBEHHBIX Opobell 6 Oecsimuyible Opobu. Koneunvle u 6eckoneynvie oecsimuutnvie Opoou.

YpaBHeHus

[ToHsiTHE ypaBHEHMS U KOPHS YPAaBHEHMSL.

Pemenne TekcToBBIX 32124
Eaunuubl u3MepeHuii:

JUIMHBI, TUIOLIa1, 00beMa, Macchl, BpEMEHHU, CKOPOCTH. 3aBUCUMOCTH MEX]Y €IMHHIIAMHU
U3MEpPEHUS KaXX/10M BETMYMHBI. 3aBUCUMOCTH MEX]y BEIUYMHAMU: CKOPOCTh, BPEMS, PACCTOSHUE;
POM3BOIUTENBHOCTh, BpeMsl, paboTa; 1IeHa, KOJIMYECTBO, CTOUMOCTb.
3anaum Ha Bce apudmMeTHyecKue 1eiicTBUA

Pemenue TeKCTOBBIX 3amay apupMeTHueckuM crocoboM. Mcmonb3oBaHue TaOiMIl, CXEM,
yepTexel, JPyrux CpeacTB NPEACTaBICHUS JaHHBIX PU PELICHUH 3a/1auH.
3agauu Ha ABM:KeHUe, pa0oTy M NOKYNIKH

Pemennie HecnoXHBIX 3a7jady Ha JABM)KEHHE B IPOTUBOMNOJIOXKHBIX HANpaBICHUSX, B OJHOM
HalpaBJIEHUH, IBUKEHHE M0 peKe Mo TEYECHUIO U MPOTUB TeueHus. Pelenne 3ajauy Ha COBMECTHYIO
paborty. [Ipumenenue apoGeil npu pereHnn 3aaau.
3agaum Ha YacTH, 10JH, IPOLEHTHI

Pemenue 3a1a4 Ha HaXOX/I€HUE YaCTU YKCIIA M YKCIA 110 €0 YacTH.

Pemenue 3anay Ha gomu.

Jlornueckue 3agauu

Perienne HECNOXKHBIX JIOTHYECKUX 3a7ay. Peutenue nocuueckux 3a0au ¢ nomowpio 2paghos,
maobauy.

OcHoBHbIE MeTO/IbI PellleHUsI TEKCTOBbIX 32/1a4:
apudmernyeckuii, nepedop BapHaHTOB.

IIVTIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATBI

JIMUHOCTHBIE
® OTBETCTBEHHOE OTHOUICHHWE K YYEHHIO, TOTOBHOCTH U CHOCOOHOCTH OOyYaromuxcs K
CaMOpa3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE MOTUBAIIMU K O0YYEHUIO U MI03HAHUIO;
* (dopmupoBaHNME KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOLICHHUM M COTPYIHHYECTBE CO
CBEpPCTHHUKAMHM, CTApPIIMMU M MIAAIMIMMU B 0Opa3oBaTeIbHON, y4eOHO-UCCIEI0BATEIbCKOH,
TBOPYECKOMN M IPYTUX BHJAX AECATEIBHOCTH;



YMEHHE SICHO, TOYHO, TPAaMOTHO H3JlaraTb CBOM MBICIIM B YCTHOM M MUCBMEHHOM peuH,
MMOHUMATh CMBICT [TOCTaBJIECHHOM 3a/1a4u, BBICTPAUBATh apryMEHTALUIO, TPUBOJAUTH TPUMEPDI
U KOHTPIIPUMEPHI,

NEpBOHAYAILHOE TMPEJICTaBICHUE O MaTeMaTHYecKoW Hayke Kak cdepe deroBedecKoit
JEeSTEIbHOCTH, 00 ATamax e€ pa3BUTUS, O €€ 3HAYMMOCTH JJIsl Pa3BUTHS [IUBHIIN3ALIUM;
KPUTHUYHOCTH MBIIUICHHS, YMEHUE PACIO3HABATh JOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHMS,
OTJIMYATh TUIOTE3Y OT (PaKTa;

KpEaTUBHOCTb MBIIUJICHUSI, WHUIMATHBA, HAXOJYUBOCTb, AKTHUBHOCTb TPU PEIICHUH
apuMeTHUECKUX 3a/1a4;

YMEHHE KOHTPOJIHPOBATH MPOIIECC M PE3YNIbTAT y4eOHOW MATEMATUUECKOU JIeATEIIbHOCTH;
dbopMUpOBaHHE CIIOCOOHOCTH K AMOIMOHAIBHOMY BOCHPHUATHIO MAaTEMAaTHYECKHX OOBEKTOB,
3aj1a4, peIICHUM, pacCyKICHUI;

METAIIPEIMETHBIE

CHOCOOHOCTh CaMOCTOSITENILHO ITUIAHUPOBATh aJbTCPHATUBHBIC TYTH JIOCTHXKCHHS ILENICH,
OCO3HAaHHO BHIOMpaTh Hambosee S(PPEKTUBHBIE CIOCOOBI pENICHHS] YYCOHBIX W
MI03HABATEJIbHBIX 3a/1a4;

YMCHHUE OCYHICCTBIIATH KOHTPOJIb 11O O6p8.3].[y W BHOCHUTD HCO6XOI[I/IMLIC KOPPCKTHBEI,

CHOCOOHOCTH aJICKBAaTHO OLIEHUBATH MPABMIIBHOCTH WM OMIMOOYHOCTH BBIIOJHEHHS YIeOHON
3aauu, €€ OOBEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ peIIeHUs;

YMCHHUEC YCTAHABJIMUBATH HPUYINHHO-CICACTBCHHBIC CBA3U; CTPOUTD JIOTUYCCKUEC PACCYKICHUS,
YMO3aKJIOUYCHUA (I/IHIIYKTI/IBHBIG, ACAYKTHBHBIC U I10 aHaJ'IOFI/II/I) U BBIBOJbI,

YMEHHUE CO3/1aBaTh, MNPUMEHSATh W MPeoOpa3OBBIBATH 3HAKOBOCHMMBOJIMUECKHE CpEJICTBA,
MOJICNIA U CXEMBI JIJISl PEIICHUs YIEOHBIX U TTO3HABATEIbHBIX 33/1a4;

pa3sBUTHE CHOCOOHOCTH OPraHU30BBIBaTh Yy4eOHOE COTPYAHMYECTBO U  COBMECTHYIO
JIeSITebHOCTD C YUUTEJIEM U CBEPCTHUKAMU: ONPEAEIIATH LeNU, PAaCHpeaeaTh QYHKIIMU U POJIN
YYaCTHUKOB, B3aUMOICHCTBOBATh M HAXOAUTH OOIIHE CIIOCOOBI padOTHI;

yMeHHe padoTaTh B TpyIIE: HaXOAUTh OOlIee pelieHne U pa3pemaTb KOHQINKTH HA OCHOBE
COIJIACOBAHUS TMO3UIMH M ydyéra HWHTEpecoB; cCHylarh MapTHEpa; (OpPMYIMPOBATH,
apryMEHTHPOBATh M OTCTAaMBATh CBOE MHEHHE;

dbopmupoBaHre y4yeOHOM W  OOIIENOIb30BATEILCKOW  KOMIIETEHTHOCTH B 00JIacTH
UCTIOJIb30BaHUS UH(POPMALIMOHHO-KOMMYHHKALIMOHHBIX TEXHOJIOTHi (UKT-
KOMIIETEHTHOCTH);

NepBOHAYAIIbHOE MPEJICTaBIEHHE 00 HIesAX U O METOAaX MaTeMaTHKHU Kak 00 yHHBEpCaJIbHOM
A3bIKE HAYKU M TEXHUKH;

pa3BUTHE CIIOCOOHOCTH BHJETh MAaTEeMaTHYECKYIO 3aJady B JPYIHX TUCIHIUIMHAX, B
OKpY’Kalomien )KU3HHU;

YMEHHE HAXOAWUTh B PA3IMYHBIX HMCTOYHHUKAX HH(POPMALUIO, HEOOXOAUMYIO IS PELICHHS
MaTeMaTHYECKUX Mpo0JieM, U MPEICTaBIATh €€ B MOHATHON (opMe; MPUHUMATH pPELIeHHE B
YCIIOBUSAX HETIOJHOW U M30BITOYHON, TOUHOM U BEPOSITHOCTHOM MH(pOpMAIINY;

yMEHUE TOHUMAaTh W HCMOJb30BATh MATEMAaTHUECKHE CpEACTBA HArJSIHOCTU (PUCYHKH,
YepTEKH, CXEMBI | JIp.) IS WIDTFOCTPAIAN, HHTEPIIPETAINH, apTyMEHTAINH;

YMEHUE BBIIBUTATh TUITOTE3bI TPH PEIICHUH YIeOHBIX 3a7ad ¥ TIOHUMAaHHUS HEOOXOJMMOCTH UX
POBEPKH;

NMOHMMaHWE CYIIHOCTH AQJITOPUTMHUYECKHAX TMPEIIHCaHuid ¢ yMEHHs JeWCTBOBAaTh B
COOTBETCTBUHU C MPEATI0KEHHBIM aITOPUTMOM;

YMEHHUE CaMOCTOSITENIbHO CTaBHThH LEJH, BBIOMPATh M CO3AAaBATh AJITOPUTMBI Ul PELICHUS
y4eOHBIX MaTEeMaTHYECKUX TIPOOIIeM;

CIIOCOOHOCTH IJIAaHUPOBATh U OCYIICCTBIIATH ACATCIbHOCTD, HAIIPABJICHHYIO Ha pCIICHUC 3a1a4
HCCIICAOBATCIILCKOI'0 XapaKTepa,



INPEJIMETHBIE

OnepupoBaTb Ha 6a30BOM YpOBHE (pacro3HaBaTh KOHKPETHBIE IPUMEPBI OOLIUX MOHATUH 110
XapaKTepHbIM IPU3HAKAM, BBIIOJHATH JCUCTBHA B COOTBETCTBUU C OIPEICICHHEM H
NPOCTEHIIMMU CBOWCTBAMH TMOHATHUH, KOHKPETH3HPOBATH NpPUMEPaMHU OOIIUE TTOHSITHS)
MIOHATUSMH: MHOKECTBO, 3JIEMEHT MHOXKECTBA, II0OJAMHOKECTBO, IIPUHAICKHOCTD;

3a1aBaTb MHOKECTBA MCPCUUCIICHUCM X 3JICMCHTOB,

B noBceqHeBHOM KM3HM U NIPU U3YYEHHUHU APYTUX NPeIMETOB:
® DacCIIO3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.
Yucaa

OnepupoBaTb Ha 0a30BOM YPOBHE NOHATHSAMM: HATypalbHOE YHCIO, IEJI0e YHUCIO,
OOBIKHOBEHHAsI P00k, 1ecATUYHAS JPOOb;

HCIIOJIF30BaTh CBOMCTBA YHCEI U [mpaBujia I[CI‘/'ICTBI/II‘/’I C LOCJIbIMHU U I[pO6HBIMI/I YuClIaMu IIpH
BBITIOJTHCHHUH BLI‘IHCHGHHﬁ;

BBITIOJIHATE OKPYITICHUE LEJIbIX YHUCCIT U ACCATUYHBIX I[p06el71 B COOTBCTCTBUM C IIpaBHUIIaAMU;
CpaBHHBATL 4YHUCIIA.

B nogeceonesnoit swcuznu u npu uzyuenuu Opyux npeomemos:

OLCHUBATH PE3YyJIbTAThI BBEIUMCIICHUH I[IpU PpCHICHNHU IMPAKTUYCCKUX 3a1a4,
BBITIOJIHATb CPAaBHCHUC YK CCII B pCAJIBHBIX CUTYallUAX

COCTaBJISITh YHUCJIOBBIE BBIPAXKEHUS MPU PEILIEHUU MPAKTHUUECKUX 3ajiad U 3ajad U3 JPYyrux
y4€OHBIX IPEIMETOB.

CraTucTHKA U TEOpUA BepOHTHOCTeﬁ

HpeI[CTaBJISITB JaHHBIC B BUAC IUArpaMM;
qyuTaTh I/IH(l)OpMaI_[I/IIO, MNpEACTABJIICHHYIO B BUJIC Ta6J'II/II_U>I, AuarpaMMBbl.

TexcToBBIE 3a729UH

PemraTe HECIOXKHBIE CIOKETHEIC 3ala4U pa3HbIX TUIIOB HAa BCC apI/I(l)MeTI/I‘-ICCKI/Ie I[CI\/'ICTBI/ISI;

CTPOUTH MOJIENb YCJIOBUS 3a/Jauydl (B BHJE TaOJMUIbI, CXEMbl, PUCYHKA), B KOTOPOH JaHbI
3HAYCHUS IABYX U3 TPEX B3aMMOCBI3aHHBIX BEJIIMUUH, C LICJIBIO IIOMCKA PELICHU 3a1a4H;

OCYILECTBIIATh CIIOCO0 MOMCKA PEIICHHS 3a/1a41, B KOTOPOM PAacCyKIEHUE CTPOUTCS OT
yCIIOBUS K TPEOOBAHUIO WIIM OT TPEOOBAHUS K YCIOBHIO;

COCTAaBJIATH IIJIaH PCIICHUSA 3a1a4u,
BBIACIIATD 3TAIlbl PCHICHUA 3a1a4U,

HHTCPHNPCTUPOBATL BBIUYUCIUTCIIBHBIC PE3YJIBTATHI B 3a4a4C, UCCICAOBATH IMOJTYYCHHOC
pCHICHUC 3aa4U;

3HATDh pa3jinuuc CKOpOCTCﬁ 00BEKTa B CTOSUECH BOZAC, ITPOTHUB TCUCHUA U 11O TCUCHHUIO PCKU;
pe€uiaTh 3aJjla4r Ha HAXOXJICHNUE YaCTH YHCJIa U YHCJIa 110 €0 YaCTH,

pelaTh 3a/1a4u pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKH, Ha ABH)KEHUE), CBA3BIBAIOIINUX TPH
BEJIMYMHBI, BBIJEIATH 3TH BEJIMYNHBI 1 OTHOLIEHUS MEXIY HUM

pemiaTh HECIIOKHBIC JIOTUYCCKUC 3aJa4U METOIOM paccyxcz[eHHﬁ.

B noeceonesnoit yscusnu u npu uzyueHuu Opy2ux npeomemaos:

BBIJIBUTATh TUMOTE3bl O BO3MOXKHBIX NPEIEIbHBIX 3HAUEHUSX MCKOMBIX BEJIMYHMH B 3ajjaue
(enaTh MPUKUAKY)

Harusignas reomerpus
I'eomerpuueckue purypsi

OnepupoBarh Ha 0a30BOM ypOBHE MNOHATUAMHU: (QUTypa, TOUYKA, OTPE3OK, MpsMasi, JIyd,
JIOMaHas, Yroj, MHOTOYTOJIbHHK, TPEYTOJIbHUK U YETHIPEXYTOJIbHUK, MPSIMOYTOJbHUK U
KBaJIpaT, OKPYKHOCTh U KPYT, IPSMOYTOJIBHBIN Tapajuieenue, Kyo.

N306paxaTs u3yyaembie GUTYpHI OT PYKH U C IIOMOIIBIO TUHEHKU U LIUPKYJISL.

B noeceonesnoii scuznu u npu uzyuenuu opyzux npeomemos:



e pemarh NPaKTUYECKHE 337a4ll ¢ MPUMEHEHUEM MTPOCTEUIIINX CBOUCTB (pUTyp.

HN3mepennst U BbIYMCTIEHUS

®  BBINIOJHATH U3MEPEHUE JIJINH, PACCTOSIHUN, BETUYHUH YTIIOB, C TIOMOIIBIO HHCTPYMEHTOB JIJISI
U3MEPEHUH JUTHH ¥ YTJIOB; BEIYUCIIATH TUIOMIAIN TPSIMOYTOJIEHUKOB.

B noeceonesnoit ycuznu u npu uzyyeHuu Opyux npeomemaos:

® BBIYHCIATH PACCTOSHUST HAa MECTHOCTH B CTAHJAPTHBIX CUTYalMsSX, IUIOIIAIH
PSIMOYTOJIBHUKOB;

®  BBINIOJHSATH IPOCTEHIIINE TOCTPOCHUS U U3MEPEHUS HA MECTHOCTH, HEOOXOTUMBIC B peaTbHON
JKU3HU.

DJieMeHThI TEOPHH MHOKECTB U MATEMATHYECKOI JJOTHKH

* Onepuposams (3Hamb onpeoeneHue HNOHAMUA, YMeMb HOSACHAMb €20 CMbICI, YMemb

UCNONB308aMb NOHSMUE U €20 CBOUCMEA NPU NPOBEOCHULU PACCYHCOCHUL, OOKA3ZAMENbCMS,
peweHuu  3a0ay) NOHAMUSIMU. MHONICECMB0, XAPAKMEPUCTIUKU MHOINCECMEA, INeMEeHm
MHOIHCECBA, NOOMHONCECMBO, NPUHAOIEHCHOCHD,
* onpedenamv NPUHAONIEHCHOCIb DTIEMEHMA MHONCECMBY, 3A0a8aAMb MHONCECMBO C NOMOUBIO
nepeyucieHuss d1eMeHmos, Cl108eCH020 ONUCAHUSL.
B noBceHeBHOM KU3HHU M TPH U3YYEHUH IPYTHX MPEAMETOB:
*  pacno3Hasamv 102UHECKU HeKOPPEKMHbLE 8bICKA3bIBAHUSL
*  cmpoums YenoyKu yMo3aKaIOYeHUNl Ha OCHO8E UCNOIb308AHUSL NPABUIL IOCUKU.
Yucna

e Onepuposamo NOHAMUAMU: HAMYPALLHOE YUCLO, MHONCECHBO HAMYPAIbHBIX YUCE],
00bIKHOBEHHASL OPOOb, OecAMUYHASL OPOOb, CMEUAHHOE YUCTO,

*  NOHUMAMb U OOBACHAMY CMBICIL NOZUYUOHHOU 3ANUCU HAMYPATLHO2O YUCIA,

®  BLINONHAMb BLIYUCTICHUS, 8 MOM YUCAe C UCHONb30BAHUEM NPUEMO8 PAYUOHATLHBIX
8bIUUCTIeHUL, 000CHOBbIBAMNb ANCOPUMMbL BLINOJIHEHUSL OeUCMBULL

*  BLINONHAMb OKpY2lleHUe YeablX Yucesl U 0ecamuyHuix Opobell ¢ 3a0aHHOU MOYHOCMbIO,

*  Ynopao0ouusamv 4UCid, 3aNUCAHHbLE 8 BUOE 0OLIKHOBEHHBIX U 0eCAMUYHBIX Opobel;

B noeceonesnoi scuznu u npu uzyuenuu opysux npeomemos:

*  NpuMeHAmMb NPABULA NPUOTUNCEHHBIX GbIYUCIEHUL NPU peuleHUuu NpaKmuyeckux 3aoay u
peuieHuu 3a0a4 Opy2ux yueOHvIX npeomemos;,

®  GLINOJHAMb CPAGHEHUE PE3YIbIMAMOS BbIUUCICHUL NPU PeuleHUY NPAKMUYECKUX 3a0ay, 8 mom
yucie NPUOIUIHCEHHBIX GbIYUCTEHUL,

*  COCMasnsimb YUCI06ble BbIPANCEHUS U OYECHUBAMb UX 3HAUEHUS NPU PeUleHUU NPAKMUYeCKUX
3a0ay u 3a0a4 u3 Opy2ux y4eOHvlX nPpeomMemaos.

YpaBHeHNS U HEPABEHCTBA

e  Onepuposamv NOHAMUAMU: PABEHCMBO, YUCI080€ pPABEHCMEO0, YPAGHEHUe, KOpeHb

VpagHeHusl, peulenue YPagHeHUsl, YUCI080€ HEPABEHCEO.
CTaTHCTHKA M TEOPUS BEpPOSITHOCTEM

*  Onepuposamb NOHAMUAMU. CMOIOYAMbLE U KPY208ble OUASPAMMbL, MadIUYbl OAHHBIX,
cpeodnee apupmemuueckoe,

*  uzenexamv, UHGOPMAYUIo, NPeOCMABIeHHYI0 8 MadIUYaAx, Ha OUAPAMMAX,

* cocmasnsams mabauysl, CMpoums OUAePaAMMbl Ha OCHOBE OAHHBIX.

B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomemos:

*  u361eKAMb, UHMEPNPEeMUPOsams U Npeodpas06vleams UHGOPMAYUIO, NPEeOCMABIEHHYIO 6
mabnuyax u Ha Ouazpammax, Ompadcaruwjyro CEOUCMBA U XAPAKMEPUCTIUKU PealbHbIX
npoyeccos u s6ieHuUll.

TexkcToBBIC 3a4a4H

e Pewamb npocmvle U CLONCHbIE 3A0a4U PA3HBIX MUNOS, A MAKICe 3a0adu NOBbIUEHHOU

MpYOHOCMU,



UCNONb308aMb PA3Hble KPpAMKUE 3aNUCU KAK MOOEeIU MEKCMO8 CNONCHbIX 3a0a4 0/
ROCMPOeHUsl NOUCKOBOU CXeMbl U peuleHUsl 3a0ay,

3HAMb U NPUMEHAMb 00a cnocoda NOUcKa peulenus 3a0ay (0m mpeboanus K yCiosuio u om
YCA08us K mpebo8anuio);

MOOENUPOBaAMb PACCYHCOCHUsL NPU NOUCKE PeULeHUsl 3a0ay ¢ NOMOWbIO epap-cxemvl,
8b10€IAMb IMANbBL PEUEHUS 3a0a4U U COOEPIHCAHUE KAHCO020 IMANA,

UHMEPNPemupo8ams  blHUCIUMENbHbIE pesyivmamol 8 3adaue, uccneo0o8ams
NOJYYeHHOe peulenue 3a0ayu;

AHATUSUPOBATNL BCEBO3MOIICHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUS 08YX 00BEKMOo8 U
U3BMEeHeHUue UX Xapakmepucmuk HpU COBMECMHOM O8UdMCEHUU (CKOPOCMb, 6peMs,
paccmosiHue) npu peuleHuu 3a0a4 Ha 08UNCEHUe 08YX 00bEeKMmMOo8 KaK 6 OOHOM, MAK U 6
NPOMUBONOJIOINCHBIX HANPABTICHUSIX,

UCCIe008amy  8CEBO3MOJNCHbIE CUMYAYUU NPU peuleHul 3a0ad Ha Osudicenue no pexe,
PAccMampusams pasHvle CUCHEeMbl Omcyema,

pewams pazsHooopasHvle 3a0adu «Ha Yacmuy,

pewams u 060CHOBbIBAMb C80€ peuleHue 3a0ay (8bl0eAmMb MAMeMamu4ecKyro 0CHO8Y) Ha
HAXoXcOeHue 4acmuy Yucia u 4ucia no e20 4acmu Ha OCHO8e KOHKPEMHO20 CMbICIa OpoOU;
0CO3HABAMb U OOBACHAMb UOEHMUYHOCMb 3A0a4 PA3HBLIX MUNO0S, CEA3bIBAIOWUX MPU
BeNUYUHBL (Ha pabomy, Ha NOKYNKU, HA OBUMCEHUE), BbLOEISIMb dMU BeNUYUHbL U OMHOUEHUS
MedHCOY HUMU, NPUMEHAMb UX NPU peleHuU 3a0ai, KOHCMpPYupo8ams cOOCMEeHHble 3a0ayu
VKA3AHHBIX MUNOS.

B noeceonesnoit scuznu u npu uzyueHuu opy2ux npeomemos:

8bl0eNsIMb NPU peueHuu 3a0ay XapaKmepucmuku paccmampusaemol 8 3aoave Cumyayuu,
OMIUYUHbIE OM PeaibHbIX (Mme, Om KOMOPbIX AOCMPALUPo8aAUcs), KOHCMPYUPOBAmb HOGblE
cumyayuu ¢ y4emom 3mux Xapakmepucmux, 8 YACMHOCMU, HpU peuwleHuu 3a0ay Ha
KOHYEeHmMpayuu, y4uumoléams nI0MHOCMb 8euecmed;

pewams U KOHCMPYUposams 3a0auu HA OCHOBE PACCMOMPEHUs. PealbHbIX CUMyayutl, 6
KOMOPbIX He mpebyemcst MOUYHbIl GbIYUCTUMENbHBIU Pe3YIbmam,

peutamo 3a0a4u Ha 08UMICEHUE NO pekKe, pacemampueas pasHble CUcnmemspl omcuemada.

Harasanas reomerpus
I'eomerpuueckne purypsol

H3zenexamo, unmepnpemuposames u npeoopasosvléamv UHGOPMAYUio 0 2eoMempuUdecKux
@ucypax, npedcmasieHHyI0 Ha Yepmexcax,

usobpaxcamo uzyyaemvle guaypsbl om pyKu U ¢ NOMOUBIO UHCIMPYMEHMOB.

I/I3MepeHI/lSl U BBIYUCJICHUSA

BbINONIHAMY USMEPEHUe ONUH, PACCIMOSAHUL, 8EIUYUH Y2l08, ¢ NOMOWbIO UHCIPYMEHMO8 0.5
usMeperull OIUH U y2nos;

BLIUUCTAMb  NIOWAOU NPSMOY2ONbHUKOS, — KBAOPAMO8, 00beMbl  NPAMOY2OTbHbIX
napanienenunedos, Kyoos.

B noeceonesnoi scuznu u npu uzyuenuu opy2ux npeomemos:

BLIYUCTAMY PACCMOAHUS HA MECIMHOCMU 8 CMAHOAPMHBIX CUMYAYUSX, NI0OUAOU YYACTNKOS
APAMOY20NbHOU POpMbl, 0ObEMbl KOMHAM,

BblNOJIHANMb npocmeﬁmue nocmpoOerRusa Ha MecmHrocmiu, HeobxoouMble 6p€aﬂbH01/7 HCU3HU,
oyeHusambvp pasmepsvl pedalbHblX 00veKmos OKpyorcaroueco mupa.



TEMATHYECKOE IINTAHUPOBAHHUE

Neri/i HaunmMeHnoBaHuepasiesioB ¥ TEMIIPOTPaMMBbI
Koin-Bo yacos

1 AKTyanu3anus 3HaHUI HayaJIbHOUIIIKOJIbI 1
2 HatypanbHble yrciia 1 mKaibl
3 Clio)keHue ¥ BBIYMTAHUE HATYPATbHBIXYHCEIT 4
4 YMHOKEHUE UelIeHue HaTypajIbHbIX YHUCET 5
5 ITnomanu 1 00BEMBI 3

OOBIKHOBEHHBIEIPOOU

JlecsiTuuHBIEIPOOH.

CrnoXeHue U BEIYUTAHUE

JECATHUYHBIX IpO0eH
8 YMHOXEHUE U JIEJIEHUE 5

JECATUIHBIX IpOOeH
9 HNHCTpyMEHTBI 2

JUIL  BBIUMCICHUW W U3MepeHuid. Pemienne 3agad  Ha

ONpeIECIICHUEPACCTOSHHS

MEX]1y 00bEKTaMH.
10 HToroBoe noBTOpEeHUE Kypca. 3

[IpoBepounaspabora.

Bcero no xypcy 34




IHOYPOYHOE INTAHUPOBAHUE

Ne Tema ypoxka Kon- | Jlata Jara
BO U3y4YeHUs U3y4YeHUs
4acoB | IO IUIaHy dakTryecku

1 HatypanpHble uncia. 3anuch U YTEHHE HATYPAIbHBIX YHUCEIL. 1 01.09.2023

2 HarypanbHble uncia. 1

Apudmernueckue neiicrsus.[lopsanok apudmernaeckux
IEUCTBUI. 08.09.2023

3 CpaBHeHue HaTypalibHBIX yncesl.CpaBHEHUE C HYJIEM. 1 15.09.2023

4 Pemenue 3aga4 ¢ mOMONIBIO NIKAJIBI. 1 22.09.2023

5 Pemenue 3anay apudmernaeckum 1

Croco6oM. 29.09.2023

6 Pernrenue 3a1a4 ¢ HOMOIIBIOYPABHCHHMS. 1 06.10.2023

7 Pemrenue 3amay Ha IBM>KEHHE 110 1

peke. 13.10.2023

8 Peuenue 3a1a4 Ha NOKYIIKH. 1 20.10.2023

9 Penrenue 3a1a4 Ha BCTPEYHOCIBH)KECHUE. 1 27.10.2023

10 | Pemienue 3a1a4 Ha BCTPEUHOE 1

JIBUJKEHUE C IIOMOIIBIO BBIPAXKEHUS. 10.11.2023

11 Pemenwne 3a1a4 Ha ABUKEHKUE BOJTHOM HaAIPABJICHUMU. 1 17.11.2023

12 Pemrenue 3a1ay Ha IBM>KEHUE BOJTHOM HaIlpaBJICHUU 1

anredpandeckuM CriocoOoM. 24.11.2023
13 | Pemenue 3a1a4 Ha MMOKYTIKH 1

anredpandeckuM crocoOoM. 01.12.2023
14 Pemrenue TekCTOBBIX 3a/1a4 HA 1

HaxOJIeHUe Iiomanei. EMMHUIBIN3MEPEHH. 08.12.2023
15 Pemrenuie TekCTOBBIX 3a7a4d Ha 1

HaxoxJaeHue o0bEMoB. Jlornueckue3agauu. 15.12.2023
16 | Pemenue 3ama4d o teme: 1

«/leHicTBUS ¢ HATypaJIbHBIMU YUCIIAMUY. 22.12.2023

17 Pemenue 3a1a4 Ha yacTu U JOJIN. 1 29.12.2023

18 | Pemenue ypaBHEHMIA. 1 12.01.2024

19 Pemenue 3a1a4y Ha ABMKEHHE C OOBIKHOBEHHBIMU JIPOOSMHU. 1 19.01.2024

20 Pemrenue 3a1ay Ha MOKYTKYU € 1

O0OBIKHOBEHHBIMHU JAPOOSIMH. 26.01.2024

21 | Pemenue 3a1a4 Ha paboTy. 1 02.02.2024

22 Brluucnenne ynciaoBbIX BbIPAKEHUN 1

C JIECSITUYHBIMH IPOOSMHU. 09.02.2024
23 Pemenue ypaBHeHui ¢ 1

JECATUYHBIMH IPOOSMHU. 16.02.2024
24 Pemienue 3anau Ha IBMKEHUE C 1

JECATUYHBIMH POOSIMU 01.03.2024
25 Pemrenue 3ana4 ¢ moMomUpIo 1

YpaBHEHUN 15.03.2024
26 Pemenwue 3a1a4 Ha COBMECTHYIO 1

paboTy C NeCATUYHBIMU APOOSIMHU. 22.03.2024
27 Pemenue TeKCTOBBIX 3a/1a4 HA 4aCTH 1

1 JIOJIU C IECITHYHBIMU JPOOSMH. 05.04.2024
28 | Pemienue 3a1a4 Ha BCe 1

apudmeTnyecKkre AeUCTBUSI CIECITUUHBIMU APOOSIMHU. 12.04.2024




29 Pemienne nornyeckux 3anad. 19.04.2024
30 Pemrenue 3amau no reme

«Harnsgnas reometTpus» 26.04.2024
31 Pemenue 3a1auy Ha MIIOCKOCTH.

JnarpaMmpbl. 03.05.2024
32 Pemenne koMOMHATOPHBIX 3a/1a4.

Nrtorosoe noBropeHue. 17.05.2024
33 Pemrenne 3ama4d no teme:

«JleticTBus C TPOOHBIMU YUCITAMI) 24.05.2024
34 Pewrenne 3anau no reme:

«JleticTBus C TPOOHBIMU YUCITAMI) 31.05.2024




OBA3BATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1) E.3maeBa Pemenue 3a1au Ha aBmwkeHne/ matematrka 2019.
2) A.B. llleBkun u ap. COOpHHK 3a1a4 I ydaiuxcs 5-6 kimaccoB. —M.: «Pycckoe cioBo- PCy»

2015.

3) A.B. CnuBak Teicsya u ofHa 3ajgada 1mo maremaruke. s ydamuxcs 5-7 kimaccoB. — M.:

ITpocsemienue,- 2 uzn. 2015.

METOAUYECKHUE MATEPHUAJIBI JIAA YYUTEJIA

1.

N.H. CmupHoBa, B.A. CmupHOB 'eomeTprueckue 3a1auu ¢ MPaKTUYECKUM COAEPKAHUEM:
yuebHoe ocooue, M.: MITHMO 2020.

N.®. Hlapeirun, A.B. IlleBkun 3amaun Ha cMmekanky/ YueOHoe mocobue maiisi 5-6 xinaccos
obureoOpazoBarenbHbIX yupexaenuid, M: IIpocsemenue 2015.

JI.B. lllenexoBa CroxkeTHbIE 33]a4u 10 MaTeMAaTHKe: 3a/JaYHHUK- MPAKTUKYM (IJIEKTPOHHBIN
pecypc): yueOHo- MeToaudeckoe mocoore/ Mocksa; bepnun: Jupext- Meaua 2015.

B.JI. AnekcannpoBa Marematuka. 5 knacc. [lpaktukym. ['oroBumcst k [TA: Mockaa:
Nuremnext- Lentp 2013.

A.B ®apkoB MaTtemaTtnueckue Kpy>KKH B 1ikoise 5-8 kiacc, M.: Alipuc- [Ipecc 2017.
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