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HNOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma ydeOHOro kypca «lIpakTukyM mo maTtematuke» aisi 5 Kiacca
OCHOBHOTO 00mIero oOpa3oBaHMs COCTaBlieHa Ha ocHoBe denepabHOrO TOCYAapCTBEHHOTO
00pa30BaTeNbHOT0 CTaHIapTa OCHOBHOTO 00IIero oOpa3oBaHUS M 3JEMEHTOB COJEpP>KaHUS IO
MaTeMaTHKe.

VYueOusbiii kypc «l[IpakTukym Mo mMaTemMaTHKe)» BXOJUT B UYUCIIO NMPEAMETOB M3 YaCcTH
yueOHOro miaHa, (GpopMupyeMoil ydacTHHKaMH 0Opa3oBaTeNbHBIX OTHOIIEHHH. Ha m3yueHue
Kypca oTBeieHo 34 daca (1 yac B Hezeo).

COILEPKAHUE YYEBHOI'O KYPCA

DJIeMEeHThI TEOPHUH MHOKECTB U MATEMATUYECKOM JIOTUKHU

CornacHo ®I'OC ocHOBHOTO 00IIeT0 00pa30BaHUS B KypC MaTEMAaTHKH BBEIICH pa3len
«Jlorukay», KOTOpBI HE MPEANOJaraeT JONOJIHUTEIbHBIX YaCOB HA U3YYEHUU M BCTPAMBAECTCS B
pa3iuYHbIE TEMBl KypCOB MAaTeMAaTUKH M WH(MOPMATHKU W TPEABAPSCTCS O3HAKOMIICHHEM C
3JIEMEHTaMU TEOPUU MHOMKECTB.

DJIeMeHTbI JIOTUKHU

Ompenenenue. YTBepkaeHus. AKCHOMBI U TeopeMbl. JlokazarenbctBo. Ilpumep u
KOHTPIIPUMED.

BrickasbiBanus

WCTUHHOCTD U JIOKHOCTH BBICKA3bIBAHHUS.

HarypaabHble unciia u HyJib. HaTypajbHbIi psii YHUCeJ U ero CBOMCTBA

HarypanbHoe 4nciio, MHOKECTBO HATypajbHBIX YHCEJI U €ro CBOMCTBA, M300pakeHHE
HATypaJbHBIX YMCE] TOYKAMH Ha YHUCIOBOM MPSAMOM.

Hcnonbs3oBanne CBOMCTB HATYPAJIbHBIX YKCET MPU PEIICHUH 3a/1a4.

3anuch M YTeHHEe HATYPAJIbHBIX YHCEJ

Paznuumne mexny mudpoir u uuciaoM. [lo3unmoHHasi 3amuch HaTypalbHOrO YHCIHA,
MOMECTHOE 3HaueHue IUQPBI, pa3psabl U KJIacChl, COOTHOIICHHE MEXKAY IBYMS COCETHUMHU
Pa3psAIHBIMU €UHUIIAMU, YTCHHE U 3aITUCh HATypPaIbHbBIX YUCE.

OxkpyriieHue HATYPAJIbHBIX YHCeT

Heo6xomumocTs okpyrienus. [IpaBuiio okpyriieHus HaTypadbHbBIX YHCEIL.

CpaBHeHHe HATYPAJBHBIX YHCe], cpaBHeHHe ¢ yucjiom 0

[TonsiTHe 0 cpaBHEHUHU YMCEN, CPABHEHUE HATYPATbHBIX YHUCET APYT C APYTOM U C HYJIEM,
MaTeMaTH4YecKas 3aluch CPAaBHEHH, CTOCOOBI CPABHEHUSI YUCEIL.

JleHcTBHA ¢ HATYPAJIbHBIMHU YHCIAMHU

CnoxxeHre M BBIYMTAHUE, KOMIIOHEHTBI CIOXKEHUS M BBIUWTAHUS, CBSI3b MEXKAY HHUMH,
HAXO0XJIEHWE CYMMBI U Pa3HOCTH, U3MEHEHUE CYMMBbI U PA3HOCTU MPU U3MEHEHHH KOMIIOHEHTOB
CJIOKEHHUSI U BBIYUTAHUA.

YMHOXEHUE W JIeJIeHWe, KOMIIOHEHTHl YMHOXXCHHS W JIeJICHUS, CBSI3b MEXAY HHUMH,
YMHOXEHHE M CJIOXEHHE B CTOJIOMK, JENEHUE YTOJKOM, MPOBEpPKa pe3yiabTaTa C MOMOIIBIO
MIPUKUJIKA B OOPATHOTO JEHCTBUS.

[lepemecTuTenbHbII U COUYETATENBHBIM  3aKOHBI  CJIOXKEHHUS W YMHOXEHUS,
pacnpeenuTeNbHbIA 3aKOH YMHOXKEHHUSI OTHOCUTENIBHO CIIOKEHUS, 000CHO8AHUE aAN20PUMMO8
BbINOIHEHUS APUPDMEMULECKUX OetiCEUI.

CreneHb ¢ HATYPAJIbHBIM MOKa3aTeIeM

3anuce 4ncia B BUAEC CYMMBI Pa3psAHBIX CJIaraeMbIX, TIOPSIOK BBITIOJHEHUS JACHCTBUN B
BBIPDAKEHUSIX, COJAEpXNAIIUX CTENEHb, BBIYUCICHHE 3HAUCHUI BBIPAXKEHUHN, COJEpKalIuX
CTETICHb.

YucJi0BbIE BHIPAKEHUS

UucnoBoe BeIpaKE€HUE U €r0 3HAYEHUE, IOPSAIOK BBIITOJIHEHUS IEHCTBUM.

Jlesaenne ¢ octaTkoM

JleneHue ¢ OCTaTKOM Ha MHOXECTBE HATypalbHBIX YHCEN, CBOUCMBA OeNeHUs C
ocmamrkom. IIpakTudeckre 3a1auu Ha JACJIEHUE C OCTaTKOM.

AsredOpanyeckue BbIPaKeHU s



Hcnons3oBanne OYKB [J1s1 0003HAYCHUS YHCETI, BRIYMCICHUE 3HAUYCHUS alNreOpandecKoro
BBIPQXCHHS, TIPUMEHEHUE IreOpanvecKiX BBIPAKEHUHN IS 3alMCH CBOWCTB aprU(PMETHICCKHX
neicTBuil, npeoOpa3oBaHue anredpandeckux BhIPAKECHUH.

Apodu

OO0bIKHOBEHHbIE IPOOH

Hons, 4vacte, IpoOHOE uyHclo, ApoOb. JIpoOHOe uuciao Kak pe3yabTaT JesICHUS.
[IpaBuiibHBIE U HETPaBUJIbHBIE IPOOH, CMelIaHHas IPoOb (CMEIIaHHOE YHUCIIO).

3anuch HaTypaIbHOTO YKCIIa B BUIE JPOOH ¢ 3aJaHHBIM 3HAMEHATEJIEM, ITPeo0pa3oBaHme
CMEIIaHHOM IpoOH B HEMPABWIIbHYIO IPpOoOb U HA0OOPOT.

CrnosxeHue v BEIUMTAHUE OOBIKHOBEHHBIX IPOOEH ¢ OJJMHAKOBBIMHA 3HAMEHATEIISIMH.

CrnosxeHue ¥ BBIYMUTAHUE CMEIIaHHBIX YHCEI C OAMHAKOBBIMU 3HAMEHATEIISIMHU.

Cnocobwl payuonanuzayuu bl4UCIeHUl U UX NPUMEHEeHUe NPU 6bINOTHEHUU OelCEUL.

JecaTn4uHbie 1podon

Henast u npobHas yactu aecaruyHoil apobu. [IpeoOpa3oBaHue AecSITHUHBIX ApobOei B
0oObIkHOBeHHBIE. CpaBHEHUE JeCATUYHBIX ApoOeit. CrnokeHne W BBIYUTAHUE JECATUYHBIX
npobeit. OkxpyrieHue AEeCATUYHBIX ApoOeil. YMHOXXEHHWE U JelIeHHWEe IECSITHUHBIX IpoOeil.
Ilpeobpazosanue o06vikHOBeHHbIX Opobell 6 Odecsimuunvle Opodu. Koneunvle u Oeckoneunvle
oecsimuumble Opoou.

YpaBHenus

[TonsiTHE YpaBHEHUS U KOPHS YPaBHCHUS.

Penrenne TeKCTOBBIX 32124

EauHuubl u3mepennii:

JUIMHBI, TUIOMIaJd, OO0BEMa, MacChl, BPEMEHH, CKOPOCTH. 3aBUCHUMOCTH MEXIY
eAVMHHUIIAMUA HM3MEPEHUs KaKIOW BEIMYUHBL. 3aBUCHUMOCTH MEXAY BEITUYMHAMU: CKOPOCTb,
BpEMsI, PaCCTOSIHUE; TPOU3BOIUTEIILHOCTD, BpEMs, paboTa; IIeHa, KOJTHMIECTBO, CTOMMOCTD.

3aga4u Ha Bce apuMeTHYECKHE NeHCTBUS

Pemenne TexkcToBBIX 3a/1a4 apudmernueckuM crocodom. Vcronb3oBanue TaOIHII, CXEM,
YepTeXeH, IPYTUX CPEICTB MPEACTABICHUS JAHHBIX TP PEIICHUH 33][a9H.

3agauyu Ha IBUKEeHHE, PAGOTY M MOKYNKHU

Pemennie HeCIOKHBIX 337]a4 HA JBUKCHHUE B MMPOTHUBOIOJIOKHBIX HAMIPABICHUSAX, B OJJHOM
HAIPaBIICHUH, JBWKCHHE TI0 pPEKe IO TEUYCHHWI0O W MPOTUB TeueHWs. PemeHue 3amad Ha
coBMecTHYIO padoty. [Ipumenenue npobeit mpu pemeHnu 3aaay.

3aga4yu Ha YACTH, 10JIH, IPOLEHTHI

Pemenuie 3a1ay Ha HaXOXKACHUE YACTH YKCIIA M YUCIIA TI0 €T0 YaCTH.

Pemenue 3amad Ha nomnm.

Jloruveckue 3agaum

Pemenvie HECIOXHBIX JIOTHYCCKHX 3adad. Peutenue jnocuueckux 3a0ay ¢ HOMOWbIO
epagos, mabuy.

OcHOBHbBIE MeTO/IbI PellleHUsI TEKCTOBBIX 32/1a4:

apudmernyeckuit, mepedbop BapuaHTOB.

NNJIAHUPYEMBIE OGPA3OBATEJIBHBIE PE3YJIbTATHI

JIMYHOCTHBIE

* OTBETCTBCHHOE OTHOIIICHWE K YYCHHIO, TOTOBHOCTH W CIOCOOHOCTH OOYYArOIIMXCS K
CaMOpPa3BUTHIO U CAMOOOPA30BAHUIO HA OCHOBE MOTHUBAIIMU K OOYUECHHIO U MO3HAHUIO;

* (hopMUPOBaHNE KOMMYHUKATHBHOW KOMIICTCHTHOCTH B OOIIICHUH M COTPYTHUYECTBE CO
CBEpPCTHHKAMHM, CTapIIMMHU M MIAJIIUMU B 0Opa3oBaTeNbHOH, y4eOHO-HCCIIeA0BaTEIbCKOM,
TBOPUYECKOH M IPYTHX BUIAX JESATEIbHOCTH;

* YMEHHE SCHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIM B YCTHOM M MUCHMEHHOI peuu,
MOHUMATh CMBICTT TIOCTABJICHHON 3a7auy, BBICTPAUBATH apTyYMEHTAIIHIO, IPUBOIUTEH TPUMEPHI U
KOHTPIPUMEDHI;

* TIEpPBOHAYAIILHOE MPECTABICHUE O MAaTeMaTHYECKOW Hayke Kak cdepe deIoBeuecKoi
JeSITeIbHOCTH, 00 ATamnax e€ pa3BUTHSL, O €€ 3HAYMMOCTH JJIs Pa3BUTHUS LIUBHIIN3AIUY;



* KPUTHYHOCTH MBIIUICHUSA, YMEHHE paClo3HaBaTh JIOTMYECKH HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa;

* KPEAaTUBHOCTb MBIIUICHUS, THULIMATUBA, HAXOJYMBOCTh, aKTUBHOCTh IPHU PEIICHUU
apuMeTHUECKUX 3a1a4;

* YMCHHE KOHTPOJMPOBATH TMPOIECC H pPE3yibTaT yUeOHOH MaTreMaTHYeCKOM
JIeSITEIIbHOCTH;

* ¢dopMHpOBaHHE CIIOCOOHOCTH K AMOIMOHAIBLHOMY BOCHPHATHIO MAaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHM, PACCyKICHUI;

METANPEIMETHBIE

* CIOCOOHOCTH CaMOCTOSITENIFHO IIJIAHWPOBATh AalbTEPHATUBHBIE IyTH JIOCTHIKEHHS
1esaei, OCOo3HAaHHO BbIOMpaTh Hambonee H(P(PEKTUBHBIC CIOCOOBI pEIICHHUs YYEOHBIX U
[I03HABATEJIbHBIX 33/1a4;

* YMEHHE OCYLIECTBIATH KOHTPOJIb 10 00pa3ily U BHOCUTH HEOOXOIMMbIE KOPPEKTHBBI;

* CIIOCOOHOCTH aJCKBATHO OLIEHWBATh MPABHIBHOCTh WIIM OMIMOOYHOCTH BBITOJIHEHHS
yueOHoI 3a/1aun, €€ 00BEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BOBMOYKHOCTH €€ PellIeHUs;

* YMEHHE YCTaHABIMBATh IPUYNHHO-CIICACTBEHHBIC CBS3U; CTPOUTH JIOTUYECKHE
paccyXIeHus, yMO3aKIIIOUeHUs (MHIYKTUBHBIC, IeTYKTUBHBIEC U MO aHAJIOTHH) U BBIBOIBI,

* YMEHHE CO3/1aBaTh, IPUMEHATH U NMPEOOPA30BBIBATH 3HAKOBOCUMBOIIMYECKHE CPEICTBA,
MOJIETIM U CXEMBI JJIs PEelIeHUs] y4eOHbIX U MO3HABATeNbHbIX 33/1a4;

* pa3BUTHE CIIOCOOHOCTH OPraHU30BbIBaTh y4€OHOE COTPYIHHUYECTBO U COBMECTHYIO
JESTENIbHOCTD C YYUTENIEM U CBEPCTHUKAMHU: OMPEACIATh 1eNd, pachpeaensats GyHKIUH U POJIn
Y4aCTHUKOB, B3aMO/IEHCTBOBATh U HAXOIUTh OOIIKE CLIOCOOBI pabOThI;

* yMeHue paboTaTh B TpYyINe: HAXOAUTH OOIee pelleHue W paszperiath KOH(IUKTH Ha
OCHOBE COIJIACOBAaHUS MO3MLIMHA M y4€Ta HHTEPEecOB; cCiylarh MapTHEpa; (OpMyIUpOBATH,
apryMeHTHPOBATh M OTCTaUBaTh CBOE MHEHHUE;

* (QopMupoBanue yueOHON M OOIIETOIB30BATEILCKON KOMIETEHTHOCTH B 00JIaCTH
UCIOJIb30BaHUS MH()OPMAIIMOHHO-KOMMYHUKaIMOHHBIX TexHojorui (MKT- komnerenTHOCTH);

* TIEPBOHAYAJIBLHOE TPEJACTABJICHHE OO0 HIeAX U O MeToJax MaTeMaTHKH Kak o0
YHHUBEPCAJIBHOM SI3bIKE HAYKHU U TEXHHKH;

* pa3BUTHE CMOCOOHOCTH BHUJIETh MATEMAaTHUYECKYIO 3a/lady B JIPYTHX JWCIHUIUINHAX, B
OKpY’Karollen KU3HHU;

* yMEHHE HaXOJWUTh B PA3JIUYHBIX HMCTOYHHKAX HH(OpMAINIO, HEOOXOIUMYIO IS
pelIeHnsT MaTeMaTHYecKuX NpoOseM, M NpeACTaBIsTh €€ B IMOHATHOH (opme; MpUHUMATh
pelIeHNE B YCIOBUSAX HEMOJHON U N30BITOYHOM, TOYHOH M BEPOSITHOCTHOW MH(OpMaLnu;

* YMEHME NTOHMMATh U UCIOJIb30BaTh MaTEMaTHUECKUE CPEACTBA HATIISAHOCTU (PUCYHKH,
YepTEKH, CXEMBI | JIp.) JUTS WITIOCTPAIMH, HHTEPIIPETAIINH, apTyMEHTAIINH;

* yYMEHHME BBIBUTaTh THIOTE3bl MNPH pPEUICHWH YUYEOHBIX 3a7a4y M TOHUMaHHA
HEO0OXOIUMOCTH UX MTPOBEPKU;

* TMOHUMAaHHE CYIIHOCTH AaJTOPUTMHYECKUX NpPEANUCAHUA M YMEHHs JAEeHCTBOBAaTh B
COOTBETCTBHUH C TIPEIIOKEHHBIM aJITOPUTMOM;

* YMEHHE CaMOCTOSITEIbHO CTAaBUTh II€NM, BBHIOMpAaTh M CO37aBaTh AJITOPUTMBI JUIs
perIeHus] yueOHbIX MaTeMaTUUECKHUX MPOOIIeM;

* CHOCOOHOCTh IUIAHMPOBATh M OCYIIECTBIATH JEATEIbHOCTb, HANpaBICHHYIO Ha
pelieHune 3aa4 UCCIIeJOBaTEIbCKOI0 XapaKkTepa;

NMPEAMETHBIE

* OmnepupoBarh Ha 0a30BOM YpOBHE (pacno3HaBaTh KOHKPETHBIE MPUMEPHI OOIIHX
MHOHATUH I10 XapaKTCPHBIM IIPU3HAKAaM, BBIIIOJIHATH HeﬁCTBHH B COOTBCTCTBUU C OIMPCACIICHUCM U
NPOCTEHIIMMU CBOWCTBAMH TOHSTHH, KOHKPETH3MPOBATh TpUMEpPaMH OOIIUE TTOHSTHS)
MOHATHUAMU: MHOXKCCTBO, DJICMCHT MHOXXCCTBA, ITIOJMHOXKCCTBO, IPUHAIJIC)KHOCTD,

* 33J1aBaTh MHOXXECTBA IIEPEUNCIICHUEM UX DJIEMEHTOB;



B noBceHeBHOM KU3HHM M TP U3YYeHHUH IPYTHX MPeIMETOB:

* pacrno3HaBaTh JOTUYECKH HEKOPPEKTHbIE BHICKA3bIBAHUSI.

Yuciaa

* OnepupoBaTh Ha 0a30BOM ypOBHE MOHSATHUSIMHU: HATYypaJbHOE YHCIO, IEJI0E YHUCIIO,
OOBIKHOBEHHAsI JPOOb, ecATUYHAS JPOOb;

* HCIOJIb30BaTh CBOMCTBA YUCEI U MpaBUiia IEUCTBUHN C LETBIMUA U APOOHBIMU YHCIAMHU
IIPY BBIIIOJIHEHUH BBIYMCIICHUI;

* BBIIOJHATH OKPYIJICHHE IIeNIbIX YHCeN W JIECATUYHBIX ApoOeil B COOTBETCTBUU C
IIPaBUJIAMU;

* CpaBHUBATh YHUCIIA.

B noeceonesnoit scuznu u npu uzyueHuu Opyux npeomemaos:

* OLICHUBATh PE3YJIbTaThl BEIUMCICHUN IPU PELLIEHUH NTPAKTUYECKUX 3a7ay;

* BBIIIOJIHATH CPABHEHUE YHUCEN B PEAJIBHBIX CUTYAIMSIX;

* COCTaBIISITh YMCJIOBBIC BBIPAXKEHHUS MPH PEIICHUU MPAKTUYECKUX 3aJa4 U 3a71ad u3
JIPYTUX y4eOHBIX MIPEIMETOB.

CTaTHCTHKA M TeOPHUS BEePOSATHOCTEH

* [IpeacraBnsTh JaHHBIE B BUJIE IUATPAMM;

* YUTaTh UH(OPMAILINIO, IPEJCTABICHHYIO B BHI€ TAOJIHUIIbI, TUATPAMMBI.

TexcroBble 32124

* Pemate HecNnoOXKHBIE CIOKETHBIC 33/Ja4d pa3HbIX THUIOB Ha Bce apudmernyeckue
JICUCTBHS,

* CTPOUTH MOJIETb YCIIOBHS 3a/1a4M (B BUJIE TaOIHIIbI, CXEMBI, PUCYHKA), B KOTOPOM JAaHbI
3HAUEHUS JABYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYUH, C LIEJIbIO MIOMCKA PELLICHUS 3a/]auu;

* OCYILIECTBIIATH CIIOCO0 MOKCKA PEIICHUS 3a/1a4H, B KOTOPOM PACCyKIACHHE CTPOUTCS OT
yCIIOBUS K TpeOOBaHUIO WIIM OT TPEOOBaHUS K YCIOBHIO;

* COCTaBJIIAATH IJIaH PEILLECHUS 33/1a4H;

* BBIJEJISATH ATAIbI PEICHUS 3a]1auu;

* UHTEPIPETUPOBATH BBIUMCIUTEIbHBIC PE3YJIBTATHI B 337a4€, NCCIEA0BAThH MOJyYEHHOE
pelIeHre 3aauu;

* 3HaTh pa3InyMe CKOpocTel 00bEeKTa B CTOAYEH BOJAE, NPOTHB TEUEHUS U 10 TEUECHUIO
peKuy;

* pemarh 3aJa4y Ha HaXO0KJIEHUE YaCTH YMCIIa U YHCIa 110 €T0 YacTu;

* pelIaTh 3a/laud pa3HbIX THIOB (Ha paboTy, HA MOKYIKHU, Ha ABM)KEHHE), CBIA3BIBAIOIINX
TPH BEJIMYMHBI, BBIJCIATH 3TH BEIMYMHBI U OTHOLIEHUS MEXKAY HUM

* pelaTh HECIOKHBIE JTJOTMYECKHE 3aJa4l METOIOM PacCyKIECHHM.

B noeceonesnoit yscusnu u npu uzyueHuu Opy2ux npeomemaos:

* BBIABUIATh THIOTE3bl O BO3MOXKHBIX IPEAETbHBIX 3HAYEHMSIX MCKOMBIX BEIMYUH B
3ajaue (JenaTh NPUKUIKY)

Harnsignass  reomerpus

I'eomeTpuuyeckue Gpurypsl

* OnepupoBaTh Ha 6a30BOM ypOBHE MOHATHUSAMH: (DUTYpa, TOUKA, OTPE30K, IMpsAMas, JIyd,
JIOMaHasi, yroJjl, MHOTOYT'OJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJbHUK, MIPSIMOYTOJIbHUK U KBaJparT,
OKPYKHOCTB M KpPYT, IPSIMOYTOJIbHBIN Mapasuiesenumnes, Kyo.

» N3o0paxkaTh u3yyaembie GUTYPHI OT PYKU U C TOMOIIBIO JTUHEUKH U LIUPKYIIS.

B nogceonesnoit sicuznu u npu uzyuenuu Opy2ux npeomemaos:

* pemarh NpPakTUYEeCKHe 33/1a4M C IPUMEHEHUEM POCTEHIINX CBOMCTB (uUryp.

N3mepenus 1 BbIYHCICHUS

* BBIMIOJIHATH U3MEPEHUE UIUH, PACCTOSIHUM, BEJIMUUH YIJIOB, C IOMOIIBI0O HHCTPYMEHTOB
JUISL U3MEPEHUH JIMH U YTJI0B; BBIYMCIIATH IUIOLIAN IPSIMOYTOJIbBHUKOB.

B nogceonesnoit sicuznu u npu uzyuenuu Opy2ux npeomemaos:

* BBIUUCIITH PACCTOSIHMSL HA MECTHOCTH B CTaHAAPTHBIX CHUTyalUsaX, IUIOIIAIU
MPSIMOYTOJIbHUKOB;



* BBINIOJHATH MPOCTEHINNE TTOCTPOCHUS W U3MEPEHUS Ha MECTHOCTH, HEOOXOIMMEIC B
peanbHOU KU3HU.

DJIeMEeHThI TEOPHH MHOKECTB U MATEMATHYECKOM JIOTUKHU

* Onepuposamv (3HamMv OnpeoeieHue NOHAMuUs, YMemb HOSACHAMb €20 CMbICIL, YMemb
UCNONb3086aMb NOHAMUE U €20 CBOUCMBA NpU NPOBEOeHUlU pPACCYHCOeHUU, 00KaA3amenibCcma,
pewieHuu  3a0ay) NOHAMUAMU:  MHOJNCECMBO, XAPAKMEPUCTUKU  MHOJNCECMEd, — NeMEeHm
MHOIHCECMBA, NOOMHONCECMBO, NPUHAOIEHCHOCD,

* onpeodensims NPUHAOLEHCHOCHb NIEMEHMA MHONCECMEY, 3a0dA8aAmMb MHONCECMBO C
HOMOWbIO NePEeYUCTeHUs. DNEMEHMO8, CIO8ECHO20 ONUCAHUSL.

B noBceiHeBHO KU3HHU M TPU U3YYEHUH IPYTHX MPEIMETOB:

* pacro3HaBaTh JOTUICCKH HEKOPPEKTHBIE BHICKA3bIBAHUS;

* CTPOMTBH IIETIOYKH YMO3aKIIOYCHUI Ha OCHOBE MCIIOJIb30BAHMSI TPABUJI JIOTUKH.

Yucna

* Onepupogamv NOHAMUAMU: HAMYPATbHOE YUCILO, MHONICECMBO HAMYPALbHLIX YUcCel,
00bIKHOBEHHASL OPOOb, decAmuUHAsi OpoOb, CMEUAHHOE YUCTO;

* IOHUMATh U OOBSICHITH CMBICI IO3UIIMOHHON 3aITUCH HATYPATBHOTO YHCIIA;

* BBINOIHAMb BbIYUCICHUS, 6 MOM YUCLE C UCNOTb308AHUEM NPUEMOE PAYUOHATbHBIX
8bIUUCTIeHULl, 0O0CHOBbIBAMNb ANCOPUMMbL BLINOIHEHUSI OeUCMBULL;

* 8LINOJHANMb OKPY2IEHUe YENbIX YUCeT U OeCAMUUHBIX OPObell ¢ 3a0AHHOU MOYHOCHbIO,

* YIOPSA0YUBATH YMCIIA, 3aAIUCAHHBIC B BUC OOBIKHOBEHHBIX M JICCATHYHBIX Ipo0ei;

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

* NPUMEHSMb NPAGUILA NPUOTUIHCEHHBIX BbIYUCTEHUT NPU PeUeHUY NPAKMUYEeCKUX 3a0ay U
peuteHul 3a0ay opyaux yueOHvlX npeomemos;

* BLINOIHAMb CPABHEHUE Pe3VIbMAmMOo8 BbIYUCIeHUL NPU PeleHUU NPAKMUYeCcKUX 3a0ady,
8 MOM YUCTLE NPUOTUNCEHHBIX BbIYUCTEHUT,

* cocmasnsims HUCI0BblE BbIPANCEHUS U OYEHUBAMb UX 3HAYEHUS NpU peuleHuu
NPAKMUYECKUX 3a0a4 u 3a0ay u3 Opyeux y4eOHuix npeomemos.

YpaBHeHHd U HEPAaBEHCTBA

* Onepuposamsb NOHAMUAMU: PABEHCMB0, UYUCI080€ PABEHCMEBO, YPABHEHUE, KOPEHb
VPABHEHUs, peulerue YPAGHEHUs, YUCTI080€ HEPABEHCMBO.

CraTucTHKA U TeOPHUS BePOSITHOCTEl

* Onepuposamov NOHAMUSAMU: CIOJIOYAMbLE U KPY208ble OUacpammbl, mabauybl OAHHBIX,
cpeonee apugmemuuieckoe,

* H3BJICKATh, UHPOPMAITUIO, TIPECTABIICHHYIO B TA0JIAIIAX, HA TUArPaMMaXx;

* COCTaBIIATH TAOIUIIBI, CTPOUTH JUATPaMMbl HA OCHOBE JTAaHHBIX.

B noeceonesnoii scuznu u npu uzyueHuu opyux npeomemos:

* U3G/IeKAMb, UHMEPNPEMUPOBAMb U NPE0OPA308bI8AMb UHDOPMAYUIO, NPEOCMABIIEHHYIO
6 mabauyax u Ha OUAzpamMMax, Ompax)carowylo CeoUCmea U XapakxmepucmuKu pearbHbIX
npoyeccos u s6ieHull.

TexcroBble 3a1aun

* Pewams npocmule u CONCHbLE 3a0a4U PAZHBIX MUNOS, d MAKA’CE 3A0a4U NOBLIUEHHOL
MpYOHOCTU,

* UCNOIBL308aMb PA3HBIE KPAMKUE 3ANUCU KAK MOOenU MeKCMO8 CILONCHBIX 3a0ay Ol
HOCMPOeHUs NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

* 3HAMb U NPUMEHAMb 00a CNOcOba NOUCKA peuleHus 3a0ay (om mpebo8aHus K yCio8uio
U om ycnosus K mpebosanuio);

* MOOENUPOBAMb PACCYHCOEHUS. NPU NOUCKE PeUleHUsl 3A0aU ¢ NOMOWbIO 2pagh-cxembl,

* 8b10€1AMb IMANbL PeUleHUS 3a0a4U U COOEPIHCAHUE KAHCO020 IMANd,

*  UHMEPNPEemupoBams  BbIYUCTUMEIbHbIE — Pe3YIbmamvl 6 3adaue, UCCLe008aMmb
HOJYYeHHOe peuerue 3a0ayu,

* AHATU3UPOBATNL BCEBOZMONCHBIE CUMYAYUL B3AUMHO20 PACNONONCEHUSL 08YX 0DBEKMO8
U U3MEHeHUe UX XapaKxmepucmux npu COBMeCmHOM O8UNCEHUU (CKOPOCMb, 8peMsl, pacCmosHue)



npu peuleHuu 3a0ay Ha O08udiceHue 08yX 00bEeKmMos KaKk 8 0OHOM, MAK U 8 NPOMUBONOTONCHBIX
HAanpasieHusIx;

* UCCNe008aMb BCEBO3MONCHbIE CUMYAYUU NPU peueHuU 3a0a4 Ha O08udceHue no pexe,
paccmampusams pasHvle CUCmemMbl Omciema,

* pemaTh pa3HOOOpA3HEIE 3a/1a49M «HA YACTHY,

* pewiamsv u 060CHOBbIBAMb C80€ peuleHUe 3a0ay (8blOeisimb MAMeMamuyecKyio OCHO8Y)
HA HAX0JHCOeHUe Yacmu YUCid U YUcid no e20 4acmu Ha 0CHO8e KOHKPEMHO20 CMblCld Opoou;

* 0CO3HABaMb U OOBACHAMbL UOEHMUYHOCMb 3404 PA3HLIX MUNOS, CEA3LIBAIOUUX MPU
BeNUYUHBL (HA pabOOmy, HA NOKYNKU, HA OBUICEHUE), 8blOeNmb MU BEAUYUHbL U OMHOUEHUS
MedHcOy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ad, KOHCMpPYyupoeamv COOCMEeHHble 3a0ayu
VKA3AHHBIX MUNOB.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

* gul0eNAMb NpU peuleHuu 3a0ad XapakmepucmuKku paccmampueaemou 6 3adaue
cumyayuu, OmaiuUdyHble oM peanlbHblX (me, 0m KOMOpbiX aOCMPazuposaiucs), KOHCmMpyuposams
HOB8ble CUMYayuu C Y4emom dMux Xapakmepucmuk, 6 4acmHOCMU, NPU peueHuu 3a0ai Ha
KOHYEeHMpayuu, y4yumuléams NJIOMHOCMb 8elecmad;

* peuams U KOHCMpPYUpo8amy 3a0a4u Ha OCHO8E PACCMOMPEHUS PEaNlbHbIX CUMYayul, 8
KOMOPbIX He mpeOyemcs MOYHbIL GbIYUCTIUMENbHBIU Pe3)Ibman,

* pewiams 3a0ayu Ha 08UdICEHUEe NO peKe, PACCMAMPUBAS PA3HbLE CUCMEMbL OmcYema.

Harasanas reoMeTpust

I'eomeTpuueckue GUrypbl

*  UMzenexams,  uHmepnpemuposamv U  HpPeoOpaA30evieamv  UHGOpMAyUo 0
eeomempudeckux Queypax, npeocmasieHtyI0 Ha Yepmertcax,

* Uz00pasicamov usyuaemvie Gueypvl OmM PyKU U ¢ NOMOUbIO UHCIMPYMEHMNOB.

N3mepeHus u BLIYUCIEHUS

* GLINOIHAMb UBMEPEHUE ONUH, PACCMOAHUL, 8EIUYUH Y2108, C NOMOUbIO UHCTPYMEHMO8
OJ1s1 U3MepeHull ONUH U Y2i08;

*  GLIYUCTAMbL NIOWAOU NPAMOY20JbHUKOS, K8AOpamos, 00beMbl NpPAMOY20NbHbIX
napanienenunedos, Kyoos.

B noeceonesnoii scuznu u npu uzyueHuu opyux npeomemos:

* GLIYUCAMb PACCMOSAHUS HA MEeCMHOCMU 6 CMAHOAPMHBIX CUMYayusx, niowaou
Y4acmKo8 npsamoy201bHOU hopMbl, 00beMbl KOMHAM,

* BBITIOJIHATH MPOCTEUIITNE TOCTPOSHHS HA MECTHOCTH, HEOOXOIMMBIE B PEaTbHON KU3HHU;

* OYeHUBamb pasmepul peaibHblX 00bEKMO8 OKPYHCAIOUIe20 MUpQ.



TEMATHYECKOE IINTAHUPOBAHUE

KonuyectBo yacos DJIeKTPOHHBIE
Ne HaumeHnoBanue pa3ziesioB u KOHTPOJIb | NpaKTuye Jara BIIbI AeSITILHOCTH Buasl, popmbi (uudposbie)
n/m TeM NPOrpamMMblI BCEro HbIe CKHe U3y4YeHHs KOHTPOJISA o0pa3oBaTe/lbH
padoThI padoThI ble pecypchbl
1 AxTyanusanus 3HAHUA 0 0 YuTath, 3alUCHIBATh, CPaBHUBATh | YCTHBII OIpOC Buneoduism

HavyaJIbHOM [ITKOJIBI HaTypalbHbIC 4YHCcIa; 00CYXKIaTh U
MpeaIarath CIOCOOBI
YOS I0OYMBAHUSI YHCEIL.

HarypanbHble uncia u HKajbl 0 0 N3o0paxaTs KOOpAMHATHYIO | YCTHBIN ompoc, | Yau.py,
HpsIMYIO, OTMEYaTh YHCIa TOYKaMH | CaMOOLICHKA C | mpe3eHTamus K
Ha KOOpAUHATHOI IPAMOH, | MOMOILBIO YPOKY
HaXOJMTh KOOPIUHATHI TOYKH. «ONEHOYHOTO JINCTa)

Crnoxxenue u BBIYMTaHHE 0 0 BrmonusTh apudmernueckue | YCTHBIA ompoc, | MHTepHeT

HaTypaJIbHbIX YUCE JIeUCTBHS c HATypaJbHBIMU | CAMOOIICHKA, pecypcsl,
YUCIIaMH, BBIYKCIIATh 3HAYEHHs | MMCHbMEHHBIN Menuadaiin,
YHCIIOBBIX BBIPQXKCHUI CO | KOHTpOJIb MPE3CHTALHS
ckoOkamMu U 0e3 ckobOok. Perath
TEKCTOBBIE 3371291 c
UCTIONIb30BAaHUEM  CIIOKEHHSI |
BBIYMTAHUsl HATYPAJIbHBIX YHCEII.

4 YMHOXEHHE " JIeTIEHUE 1 0 BrmonusTe apudmeTnueckue | YCTHBIN ompoc, | POIII,

HaTypaJIbHbIX YUCEJ JIeUCTBHS c HaTypaJbHBIMU | CaMOOIICHKa C | BHACOYPOK,
YHUCJIAMM, BBIYUCIITH  3HAYEHHE | OMOIBIO HUHTEPHET
YHCIIOBOTO BBIPayKEHUS co | «OueHOYHOTO JINCTaY». | PECYPCHI
cKOOKaMu u 0e3 cko0ok; | IIpoBepounas pabora
3alKChIBATh NTPOM3BEJCHUE B BHJIC
creneHn.  Pemate  TEKCTOBBIC
3a7a4u c HCIIONIb30BaHHEM
apuPMETHUECKUX  JCHUCTBUH  C
HaTypaJIbHBIMU YUCIIAMH.

[Tromaay 1 0ObeMBI 0 1 Beraucnare  mnomaan M 00bEMBI | YCTHBIN ompoc, | Yuu.py,
M3BECTHBIX reomerprueckux | [Ipaktuueckas pabora | mpeseHTamus K
¢buryp. YPOKY

OOBIKHOBEHHBIE TPOOH 0 0 YuraTh, 3aMUChIBaTh U CPAaBHUBATH | YCTHBIN ompoc, | POII,
OOBIKHOBEHHBIE IpoOu; | CaMOOLEHKA, BUJICOPHIIEM,
npeanaratb,  OOOCHOBBIBATH M | NMCHMEHHBIN (okcBopa
o0cysKnaTh Croco0bl | KOHTPOIb
ynopsimouuBanus apoOeii. Pemath




TEKCTOBBIC 3aJ[ay, COJCpIKaIlue
ZIpOOHBIC TaHHBIC

7 Hecstuunsie npobu. Croxenune | 4 Uurath, 3alMCHIBATE U CPABHMUBATH | Y CTHBIN ompoc, | MurepHer
U BBIYUTAHUE  JECATHYHBIX JIECATUYHbIE JApOOU, BBINOJHATH | CAMOOIICHKA C | pecypcsl,
npobeit apupMeTHyeckue  JACHCTBUS  C | MOMOILBIO Meuadaii,
JeCATHYHBIMUA  JIpo0simu.  Pemars | «OneHo4yHOTO JIMCTa» Ipe3eHTanys K
TEKCTOBBIE 3alaud, COJeprKallye YPOKY
CIIOKEHUE u BBIYUTaHHE
JIECSITHIHBIX APOOCH.
8 YMHOXEHHE u Jgenenne | 5 [Ipennarate, 000CHOBBIBaTH U | YCTHBIH ompoc, | POUI, Vuu.py,
JECATHIHBIX Ipo0ei o0cy>KnaTh CIOCOOBI | CaMOOLICHKA, Hpe3eHTalH,
YHOpSAAOUUBAUS JIECATUYHBIX | B3aMMOKOHTPOIIb, Meuadain
TIpoOeit. Pemars TEKCTOBBIE | MUCBMEHHBIN
3aJauy, CoepKallue JeCSITUYHbIE | KOHTPOIb
Jpo0u.
9 WHCTpyMEHTHI ISl BBIYUCICHUH | 2 N3o0paxaTs KoHuTyparmu | YCTHBIH ompoc, | Buneoypok
n m3MepeHuil. Pemenue 3anau FEOMETPHUUECKUX ¢uryp Ha | CaMOOICHKA c
Ha OIpefeleHHe PacCTOSHUA IUIOCKOCTH, BBIYUCIIATH PACCTOSIHUS | TIOMOIIBIO
MeX]Ty 00BEKTaMH. MEXy HHUMH, ucnonb3ysa | «OLEeHOYHOro JIUCTA.
MHCTPYMEHTSHI AJIS U3MEPEHUIL. [MpaxTuueckas padora
10 Hrorosoe moBropeHme kypca. | 3 Pemats TEKCTOBBIE 3a1auu, | YCTHBIN ompoc. POII
IIpoBepounas pabora. coJieprkallie HatypaibHbele uncia, | [IpoBepounas paborta
OOBIKHOBEHHbIE ¥  JICCSITUYHBIC
TpoOu.
Bcero mo kypcy 34




IHOYPOYHOE INTAHUPOBAHUE

KoauuecTBo yacoB

Ne T KOHTPOJIb | MpaKTH4e Jara Brr,
n/n eMa ypoka BCETO HbIE cKue H3yJeHust (bopmer
KOHTPOJISI
padoThI padoThI

1 HarypanbHble YHCIIa. 0 0 VYcrHbIi
3anuch u YTEHUE orpoc
HATYPaJbHBIX YHCEIL.

2 HarypanbHbie YHCIIa. 0 0 CamoorieHKa
ApupmeTmaeckue TeHCTBHA. C  IOMOILBIO
Iopsnox apudmeTnaeckux «O1eHoyHoOr
JIEHCTBUI. 0 JIUCTa»

3 CpaBHeHHE  HATypaJIbHBIX 0 0 YcrHbit
yrcen. CpaBHEHHE C HYJIEM. 0IIpoC

4 Pemenne 3amay ¢ MOMOIIBIO 0 0 YcTHBINH
IKAJIBL. ornpoc

5 Pemrenne 3a71a9 0 0 YeTHbIH
apu(MeTHYECKUM orpoc
CIIOCOOOM.

6 Pemrenne 3a1a4 ¢ MOMOIIBIO 0 0 CaMooIieHKa
ypaBHEHUSL. C  IOMOIIBIO

«OneHoyHOr
0 JIUCTa

7 Pemrenne 3a1ay Ha 0 0 [TuceMeHHBIN
JIBIDKCHHE TI0 PEKe. KOHTPOJTh

8 Pemenne 3a1a4 Ha TOKYTIKA. 0 0 YcTHBINH

orpoc

9 Pemenue 3a1a4 Ha 0 0 CamoorieHka
BCTPEYHOE IBHIKCHUE. C  IOMOIIBIO

«O1neHoyHor
0 JIUCTa

10 Pernienne 3a1a4 Ha 0 0 VYerublii
BCTPEYHOE  JBW)KCHHE  C orpoc
[TOMOII[BIO BBIPAXKEHUSL.

11 Pemenne 3a1aq Ha 0 0 CamoolieHKa
JIBIKEHHE B OJIHOM C  ITOMOIIKIO
HAIpPABJICHUH. «OnenoyHor

0 JINCTa»

12 Pemenue 3a71a4 Ha 0 0 Camool1ieHKa
JIBUKEHME B OJIHOM C  ITOMOIIKIO
HAIpPAaBJICHUH «OnenoyHor
areOpamYeckuM CrIoCOO0OM. 0 JINCTa

13 Pewenue 3ama4y Ha MOKYINKU 0 0 Y CTHBIN
areOpamyeckuM CrIoCOO0M. onpoc

14 Pemenne TEKCTOBBIX 3amad 0 1 [MpakTudecka
Ha HAaXOXXICHHUE IIIOIAIEH. st pabora.
Enunuis! namepeHui.

15 Pemenne TEeKCTOBBIX 3amad 0 0 VcrHblIi
Ha HaxOoXJcHHEe OOBEMOB. ompoc
Jlornueckue 3amayn.

16 ITposepounas pabora Nel 1o 1 0 IIpoBepounas
TeMe: «JlercTBus c paborta.
HATYPaJbHBIMH YHCIAMEY.

17 Pemenve 3amay Ha 4acTtv U 0 0 Y CTHBIN
JIOJIHL. orpoc

18 Pemenue ypaBHeHuit. 0 0 VYcrHblit

orpoc

19 Pemenue 3a1a4 Ha 0 0 CaMooIieHKa
JIBUKEHUE c C  ITOMOIIKIO
OOBIKHOBEHHBIMH JIPOOSMH. «O1eHOYHOT

0 JINCTa




20 Pemenue 3amay Ha mokynku | 1 [TuceMeHHBII
c OOBIKHOBEHHBIMH KOHTPOJIb
JPOOSIMH.

21 Pemenue 3agay Ha paboTy. 1 YcTHbIH

orpoc

22 Berancienne gucinoBbX | 1 VeI
BBIPOKCHUI C ACCATHIHBIMH orpoc
JPOOSIMH.

23 Pemienne  ypaBuenuit ¢ | 1 CaMOKOHTpO
JECATHIHBIMU IPOOSMH. b c

MOMOIIBIO
«O1eHoYHOT
0 JIFCTAY

24 Permienne 3a7a4 Ha | 1 VYceTHBIN
JBIDKCHUE C JICCATUYHBIMU orpoc
JIpoOsIMU

25 Pemenue 3amau ¢ momomnpio | 1 YcrHbIi
YpaBHEHUI onpoc

26 Pemenne 3a1a4 Ha | 1 CamoornieHKa
COBMECTHYI0  paboty ¢
JECATHIHBIMU APOOSMHU.

27 Pemenne TexkcToBRIX 3amad | 1 B3anmokoHTp
HAa YacTH W JIONH C oJ1b
JECATHIHBIMU IPOOSMH.

28 Pemenne 3amau Ha Bee | 1 ITuceMeHHbBIH
apudmMeTryeckue JeUCTBUS KOHTPOJTh
C IECATHYHBIMU IPOOSIMU.

29 Pemenue nornueckux 3amad. | 1 YcrHbIi

orpoc

30 Pemenune 3amau mo Teme | 1 CamoornieHKa
«HarmnsiiHasi reoMeTpusi» C  TIOMOIIBIO

«O1ieHoYHOT
0 JIMCTa

31 Pemenune 3az1a4 Ha | 1 IIpakTyecka
IUIOCKOCTH. JIHarpamMmMsi. st pabora.

32 Pemenne  xomOumHaTopHbIX | 1 YcTHBIH
3aj1ad. orpoc

33 IIpoBepounas pabora Ne2 mo | 1 [IpoBepounas
TeMeE: «IEeUCTBUA c pabora.
JPOOHBIMHU YUCIIAMHY

34 Pemenne 3amau. Htorosoe | 1 IIpakTyecka
MOBTOPEHHUE. st pabora.
Bcero 34




YUEBHO-METOJMYECKOE  OBECIHEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJIS1 YYEHUKA

1) E. 3maeBa Pemienue 3anau Ha aprokenne/ matematuka 2019.

2) A.B. llleBkun u ap. COopHUK 3amau it ydamuxcs 5-6 kimaccoB. —M.: «Pycckoe
cioBo- PCy» 2015.

3) A.B. CniuBak Thicsiua 1 0/1Ha 3a/1a4a 1o MaTematuke. J{ist yuammxcst 5-7 K1accoB. —
M.: IlpocBenienue,- 2 uza. 2015.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. M.H. CwmupnoBa, B.A. CwmwupHoB ['comerpuueckue 3amadyd C NPAKTUICCKHM
coziepkanueM: yuebnoe nocodue, M.: MITHMO 2020.

2. N.®. Hlapeirun, A.B. llleBkun 3amaun Ha cMmekanky/ YyeOHoe mocoOue s 5-6
KJIacCOB 00111€00pa3oBaTeNbHBIX yupexaenuii, M: [Ipocsemnienue 2015.

3. JI.B. lllenexoBa CroxeTHble 3aJaydl [0 MaTEMaTHKE: 3aJadyHUK- TMPAKTUKYM
(3MEeKTPOHHBIN pecypc): yueOHo- meroamdeckoe mocoome/ Mocksa;, bepmun: [dupekr- Meaua
2015.

4. B.JI. AnexcangpoBa Maremaruka. 5 kiacc. [Ipaktukym. 'otoBumcs k [MA: Mocksa:
HNuremnext- Hentp 2013.

5. A.B ®apkoB Maremarndeckue KpyXKH B mkoje 5-8 kimace, M.: Aiipuc- [Ipecc 2017.

IOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBlI M PECYPCbl CETHU
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