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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yuebHoro Kypca «lIpakTHKyM 1O perieHuIo MaTeMaTHYeCKUX 3a1aw» IS
5 Ki1acca OCHOBHOTO 00111er0 00pa3oBaHus cocTaBieHa Ha ocHoBe DeeparbHOrO rocy1apCTBEHHOTO
00pa30BaTeNLHOTO CTaHAapTa OCHOBHOTO OOIIEro 00pa3oBaHUS W DIEMEHTOB COICP)KAaHUS IO
MaTeMaTHKe.

YueOuplii Kypc «lIpakTUKyM @O pELIEHHI0O MaTeMaTUYeCKUX 3a/aud» BXOJAUT B YHCIIO
MIPEIMETOB M3 YaCTH y4yeOHOTO I1aHa, GOPMHUPYEMON yIaCTHUKAMHU 00pa30BaTEIbHBIX OTHOIICHHA.
Ha uzyuenue xypca orBeneno 34 yaca (1 gac B Hezelnto).

COJEP/KAHUME YYEBHOI'O KYPCA

DJIeMeHTbI TeOPMHU MHOKECTB H MaTeMATH4YeCKOI JTOTUKH

CornacHo ®I'OC ocHoBHOTO 001Iero 00pa3oBaHUsT B KypC MaT€MaTHKHA BBEIEH pas3fel
«Jloruka», KOTOpBI HE MpenroJiaraeT JOMOJHUTEIbHBIX YacOB HAa M3YUYEHUU U BCTPAUBACTCS B
pa3auyHble TEMbl KypCOB MAaT€MaTUKM U WH(OPMATUKU U TpeABapsSeTCs O3HAKOMIICHHEM C
AJIEMEHTaMU TEOPUH MHOYKECTB.

JIeMeHTbI JIOTUKH

Omnpenenenne. YTBepxkaeHus. AKCHOMBI UM TeopeMbl. JlokazarenscTBo. Ilpumep wu
KOHTPIIPUMED.

Bbicka3biBaHUsA

W cTUHHOCTD U JTO)KHOCTH BBICKA3bIBAHMSL
HartypaabHble ync/ia u HyJib. HaTypaabHbIH psix YKucesI U ero cBoicTBa

HarypanbHoe 4ncino, MHOKECTBO HaTypajibHBIX YHCET U €r0 CBOMCTBA, H300pakeHne
HaTypaJbHBIX YHCEJI TOUKAMH Ha YUCJIOBOU MPSIMOIA.

Hcnonp30BaHNe CBOWCTB HATYPAIBHBIX YNCEN MPU PELICHUH 3a/1a4.
3anuch M YTeHHE HATYPAJBHBIX YHCeJI

Paznuune mexny nudpoit u unciom. [lo3unmmonHas 3anuch HaTYpaJIbHOTO YHCIIA, IOMECTHOE
3HaueHue UUpPBI, pa3psabl M KIACChl, COOTHOIIEHHWE MEXIY JBYMSI COCEAHHMH pPa3psIHBIMU
€AVMHULAMU, YTEHUE U 3aIIUCh HATypaJbHbIX YHCEIL.

Oxkpyrienne HaTypaJbHBIX YHCET

HeobxonumocTs okpyrienus. [IpaBuino okpyrieHus: HaTypaibHBIX YHCEIL.
CpaBHeHMe HATYPAJIbHBIX YK cesl, CPaBHeHHUe ¢ Ync/ioM ()

[loHATHE O CpaBHEHMM YHMCEJ, CPABHEHHE HATYPAJIBHBIX YUCEN JIPYr C IPYroM U C HYIEM,
MaTeMaTH4ecKas 3alich CPaBHEHUH, CIIOCOOBI CPAaBHEHHSI YHCEIL.

JelicTBHUS ¢ HATYPAJbHBIMH YHCJIAMH

CnoxeHue M BBIYMTAHHE, KOMIIOHEHTBHI CJIOKE€HUS U BBIYMTAHUSA, CBS3b MEXKIYy HHUMHU,
HAaxO0XKJICHUE CYMMBbl U Pa3HOCTH, U3MEHEHUE CYMMbI U Pa3HOCTH MPU U3MEHEHUU KOMIIOHEHTOB
CJIOKEHHUS U BHIYUTAHUS.

YMHOXKEHHE U IeTIEHUE, KOMITIOHEHTbl YMHOKEHUS U JICIICHUS, CBSI3b MEX1Y HUMHU, YMHOXEHUE
U CIIO)KEHHE B CTONOMK, JENeHHWE YTOJIKOM, IMpOBEpKa pe3yiabTara C MOMOIIbIO MPUKUIKUA U
oOpaTHOTO JAeHCTBHSL.

[lepeMecTuTENBHBIN U COYETATENIbHBIN 3aKOHBI CIIOKEHUS U YMHOXKEHUS, PACIPEIeIUTEIbHBIN
3aKOH YMHOXXEHUSI OTHOCUTENBHO  CJIOXKEHUS, 000CHO8AHUE  ANCOPUMMOB  BbINOJHEHUs
apugmemuyeckux oetcmaull.

CreneHb ¢ HATYPAJIbHBIM NOKAa3aTeJeM

3anuch 4yMciaa B BUJAE CYMMbl Pa3psOHBIX CJIaraéMbIX, MOPSJOK BBIMOJHEHUS JCUCTBUI B
BBIPAXKEHUSX, COACPIKAIIUX CTENEHb, BHIUUCICHUE 3HAYEHUN BBIPAKEHUN, COJIEpKAIINX CTEIECHb.
Yucii0BbIe BbIPAXKEHU S

HucnoBoe BbIpakeHHUE U €r0 3HaU€HUE, MOPSA0K BBIMOJIHEHUS JEHCTBUN.

Jlenenue ¢ ocTaTkoM



JleneHue ¢ 0OCTaTKOM Ha MHOYKECTBE HATYPAJIBHBIX YHUCEIl, C80UCMBA OeleHUs C OCMAMKOM.
[IpakTuueckue 3aga4n Ha JIEJICHUE C OCTATKOM.
AuiredpanyecKkue BbIpaskeHUs!

Wcnonb3oBanne OykB i 00O3HAYCHHSI YMCEN, BBIYUCIICHUE 3HAUCHUS anreOpandecKoro
BBIPOKEHUS, NMPUMCHEHUE aNreOpandecKuX BBIPAKCHUN JUIS 3alUCH CBOWCTB apU(PMETHUYCCKHX
JeWCTBUH, MpeoOpa3zoBaHue aNreOpandecKux BEIPAKCHHN.

JApodu
OO0ObIKHOBEHHBbIE IPOOH

Jons, 9acTe, TpobHOE Yrcio, Apodk. IpoOHOe unciio kKak pe3ynsrar aeneHus. [IpaBuibHbIe 1
HEMpPaBWIbHEIC IPOOH, CMEIIaHHAs IPOOh (CMEIIAaHHOE YHCIIO).

3anuch HATypaJIbHOTO 4YHCIIa B BHUJIE JPOoOU C 3aJaHHBIM 3HAMEHATeJIeM, MpeoOpa3oBaHUE
CMEIIaHHOM APOoOH B HEMPABWIBHYIO IpOoOb M HA0OOPOT.

CrnoxeHue ¥ BEIUUTaHHE 0OBIKHOBEHHBIX APOOEH C OTMHAKOBHIMU 3HAMEHATEISIMHU.

CrnoxeHue ¥ BBIUMTaHHE CMEITaHHBIX YUCEJT C OJIMHAKOBBIMHU 3HAMEHATEIISIMU.

Cnocobwbl payuonanuzayuu 8bINUCIEHULL U UX NPUMEHEHUe NPU 8bINOJIHEHUU OeUCMBUI.
JecsaTuuHbIE IPOOH

Henass u npoOHas wactu aecaTuyHo npoOu. IlpeoOpazoBaHue aecsITHUHBIX IpoOeil B
00bIkHOBeHHBIE. CpaBHEHHE JECATHYHBIX ApoOeii. ClioKeHNEe W BBIUUTAHUE ACCSITHYHBIX TPOOEH.
OxkpyrieHue AeCITUYHBIX ApoOei. YMHOKEHUE U JeTIeHNe JACCATHIHBIX Npooei. [Ipeobpaszosarue
00bIKHOBEHHBIX Opobeti 6 Oecsimuunble Opoou. Koneunvle u beckoneunvle decsimuunvie Opoou.

YpaBHeHust

[TonsaTue ypaBHEHUS U KOPHS YpaBHEHUSI.

Pemenne TeKCTOBBIX 32124
EnvHunb u3mMepeHuia:

JUIMHBI, MJIOMAAH, 00beMa, MacChl, BpEMEHH, CKOPOCTU. 3aBUCUMOCTH MEXAY €IWHULIAMU
M3MEpEeHUs KaKI0M BEIMYMHBI. 3aBUCUMOCTH MEXKIY BEIMYMHAMH: CKOPOCTh, BPEMS, PACCTOSIHUE;
MIPOU3BOIUTENBHOCTD, BpeMs, padoTa; 11eHa, KOJIUIYEeCTBO, CTOUMOCTb.
3anayu Ha Bce apudMeTHUecKHe NeHCTBUA

Pemienne TekcTOBBIX 3amad apudMETHYECKUM CrocoOoM. Mcmosb3oBaHue TaOIHIL, CXEM,
YyepTexel, IPyrux cpeicTB NPeCTaBICHUs JaHHBIX TP PEIICHUH 3aJIa4H.
3anayu HA ABHKeHHE, pa00Ty M MOKYNKHU

Pemenne HecnoXKHBIX 3a7jad Ha JBM)KEHHE B MPOTUBOIOJOXKHBIX HANpaBICHUSX, B OJHOM
HaIpaBJICHUH, BM)KCHHE 110 PEKE M0 TEUYECHHUIO U MPOTHUB TeueHus. Pelienne 3aa4 Ha COBMECTHYIO
paboty. [Ipumenenue npobeii mpu pelieHny 3aaau.
3agauu Ha YACTH, 10JIH, IPOLEHTHI

Pemenue 3a1ay Ha HaXOXKJCHUE YACTH YKCIIA U YUCIIA TIO €T0 YaCTH.

Pemenue 3ana4y Ha gomu.

Jlormyeckue 3agauu

Pemenne HeCcnOXXHBIX JIOTUYECKUX 3afau. Peutenue noeuueckux 3a0au ¢ nomowwro 2pagos,
mabauy.

OcHoBHbIE MeTO/IbI PellleHHsI TEKCTOBBIX 3a/1a4:
apudmernueckuit, mepedop BapuaHTOB.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

JIMYHOCTHBIE
® OTBETCTBCHHOC€ OTHOIICHHE K YYCHHIO, TI'OTOBHOCTH H CIIOCOOHOCTHU 06y‘IaIOH_II/IXC$I K
CaMOpa3BUTHUIO U CaM006pa3OBaHI/IIO Ha OCHOBC MOTHBaIlM1 K 06y‘-IeHI/IIO " ITO3HAHUIO,
® (bOpMI/IpOBaHI/IC KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B 06IJ_ICHI/II/I U COTPYAHHUYCCTBE CO
CBCpPCTHUKAMHU, CTApUIUMHU U MIIAAIIUMU B O6pa3OBaTCHLHOﬁ, WCGHO-HCCHCHOBaTCHBCKOﬁ,
TBOp‘-IGCKOﬁ H Jpyrux BuJax ACATCIbHOCTH,



yYMEHHUE SICHO, TOYHO, I'PaMOTHO H3JlaraTh CBOM MBICIM B YCTHOW M NHUCHBMEHHOM pedH,
MOHUMATh CMBICJI TIOCTABJICHHOM 3a/1a4M, BHICTPANBATh apTyMEHTAIIUIO, IPUBOIUTH IPUMEPHI
Y KOHTPIIPHUMEPHI;

NEPBOHAYAIILHOE TIPEACTAaBICHUE O MaTeMaTHYeCKOW Hayke Kak cdepe uenoBe4ecKoi
JeATeIbHOCTH, 00 dTamnax e€ pa3BUTHSA, O €€ 3HAYMMOCTH JJIS1 Pa3BUTHUS [IMBUIIM3AIINN;
KPUTHYHOCTh MBIIUICHHS, YMCHHE PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIE BBICKAa3bIBAHUS,
OTJINYATh THUIIOTE3Y OT (paKTa;

KpPEaTUBHOCTb MBIIUICHUS, WHUIMATHBA, HAaXOJUYWBOCTb, AKTHUBHOCTh TMPH PpEIICHUH
apuMeTHUeCKuX 3a/1a4;

yMEHHUE KOHTPOJIHUPOBATH MPOIECC U PE3YIbTAT yIeOHOW MAaTEMaTHUECKOU eI TETbHOCTH;
(dbopmMupoBaHue CrOCOOHOCTH K SMOIMOHAIHLHOMY BOCTIPUSITHIO MaTeMaTHYECKHX OOBEKTOB,
3a/1a4, PEIICHN, pacCyXICHUM;

METAINPEAMETHBIE

CIIOCOOHOCTh CaMOCTOSITENIbHO IUIAHUPOBATh aJbTEPHATUBHBIE IYTH JOCTHIKEHHUS LEeJei,
OCO3HAHHO BbIOMpaTh Haubonee d(ddexkTuBHBIE CINOCOOBI  pelIeHUs Y4eOHBIX U
II03HABAaTCJIBbHBIX 3a1a4,

YMEHHE OCYHIECTBIISITh KOHTPOJIb 110 00pa3ily U BHOCUTh HEOOXOIMMbIE KOPPEKTHUBBI;
CIIOCOOHOCTH aJIEKBAaTHO OLIEHUBATh MPAaBUIBHOCTh MU OMIMOOYHOCTH BBIMOJIHEHUS Y4eOHOM
3a/1aui, €€ O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHNUS;

YMCHHUEC yCTaHABJIWBATb NPUYMHHO-CIICACTBECHHLIC CBA3U, CTPOUTH JIOTHYCCKUEC PACCYKICHUS,
YMO3AaKITIOUCHUA (I/IH}IYKTI/IBHI)IG, JACAYKTUBHEBIC U I10 aHaJ'IOFI/II/I) " BBIBOJbI,

YMEHHE CO3]IaBaTh, NPHUMEHSATH W MPEoOpPa30BbIBATh 3HAKOBOCHMBOJWYECKHE CpE/CTBA,
MOJICITH Ml CXEMBI JUTSI PEIICHUsT Y9eOHBIX M ITO3HABATEIIBHBIX 32134,

pa3BUTHE CIIOCOOHOCTH OPraHW30BBIBaTh y4eOHOE COTPYIHHYECTBO M COBMECTHYIO
JESTEILHOCTD C YYUTEIIEM W CBEPCTHHKAMH: OTIPECIIATE MU, pacpeAesaTh GYHKIUNA U POJIH
YYaCTHHKOB, B3aUMOJICHCTBOBATh M HAXOAUTH OOITHE CIIOCOOBI pabOTHI;

yMeHHue paboTaTh B TPYIIIE: HAXOAUTh OOIIEE PEIICeHUE U pa3pemarbh KOH(IUKTH Ha OCHOBE
COTJIACOBAHWSl TMO3WIMKA M Yy4éTa WHTEPECOB; CIyliarh MmapTHEPA; (OPMYIHUPOBATH,
apryMEHTHPOBATh U OTCTaMBaTh CBOE MHEHHE;

dbopmupoBaHre y4eOHOM W  OOIIENOJIb30BATEILCKOM  KOMIIETEHTHOCTH B 00IacTH
HCMOJIb30BAHUS nH(})OPMaITMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOTHI1 (UKT-
KOMIIETEHTHOCTH);

MepBOHAYAIBHOE MPEICTaBICHUE 00 UAESIX U O METO/IaX MaTeMaTUKH Kak 00 yHHBEpPCAIbHOM
SI3BIKE HAYKU M TEXHUKU;

pa3BUTHE CIOCOOHOCTH BHJIETh MAaTEMAaTHYECKYI0 3aqadyy B JPYrHMX AUCUUIUIMHAX, B
OKpY’KaloIlel KU3HU;

YMEHHE HaXOJWUTh B Pa3UYHBIX MCTOYHHKAX HH(POPMAIUIO, HEOOXOIUMYIO I peuIeHUs
MaTeMaTH4eCKUX MpoOJieM, U MPEACTaBIATh €€ B MOHATHOM (opme; MpUHUMATh pelIeHUE B
YCIOBUSX HETIOTHON 1 U30BITOYHON, TOYHON U BEPOSTHOCTHOM HH(pOpManuy;

YMEHHME TOHHMMAaTh W HCIOJB30BaTh MAaTEeMaTHYECKHE CPEACTBA HATJISIAIHOCTH (PUCYHKH,
YepTEeXkKH, CXeMBI U JIp.) Ui WLTIOCTPAINH, HHTEPIIPETAllUU, apTyMEHTAIUH;

YMEHHE BBIJBUTaTh TUIIOTE3bI IPU PEUICHUH YUEeOHBIX 3a/1a4 U TOHUMAaHUS HEOOXOAUMOCTH HX
MIPOBEPKH;

MOHUMAHUE CYI[HOCTH aJITOPUTMUYECKUX TMpPEANuCaHuil W yMeHHs JeHCTBOBaTh B
COOTBETCTBUU C MPEATIOKEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSITENIbHO CTaBUThH LIEJH, BHIOMpATh M CO3/1aBaTh aJTOPUTMBI JJISl PEIICHUS
y4eOHBIX MaTEeMaTUYECKUX MTPOOIIEeM;

CIIOCOOHOCTH IUIaHUPOBATh U OCYILICCTBIIATL ACATCIIBHOCTD, HAITPABJICHHYIO Ha PCIICHUC 3a1aY
HCCIICA0BATCIILCKOI'O XapaKTepa,



IHNPEAMETHBIE

OmnepupoBath Ha 6a30BOM YpOBHE (pacno3HaBaTh KOHKPETHBIEC MPUMEPHI OOIIMX MOHATUH 1O
XAapaKTEPHBIM IIPU3HAKAM, BBINOJIHATh JEHUCTBHS B COOTBETCTBUU C OIPEICICHUEM U
NPOCTEHIIMMU CBOMCTBAMHU TOHSATHH, KOHKPETH3HpPOBATH MpPHUMEpPaMU OOIIHWE TOHSTHS)
MIOHATHSMU: MHOKECTBO, JEMEHT MHOKECTBA, ITIOAMHOKECTBO, IPUHAJIEKHOCTB;

3a1aBaTb MHOKECTBA MCPCUUCIICHUEM X 3JICMCHTOB,

B noBceqHeBHOM KM3HM U NIPU U3YYEHHUH APYTUX MPeIMETOB:
L] paCHO?;HaBaTI) JIOTHYCCKH HeKOppeKTHHG BBICKA3bIBAHU .
Yucaa

OmnepupoBarb Ha 0a30BOM YpOBHE IOHATHAMM: HATypallbHOE YHUCIO, LEJI0€ 4YHCIIO,
0OBIKHOBEHHAsI Ipo0b, IeCATUUHAs Jpo0b;

WCI0JIb30BaTh CBOWCTBA YHUCEINl U MpaBuja JAEUCTBUN C LIETBIMU U JIPOOHBIMU YHCIAMH HpPU
BBITIOJTHEHUH BBIYHCIICHUN;

BBIINIOJIHATD OKPYIJICHHUE LCIIbIX YUCCIT U JECATHUYIHBIX I[p06efl B COOTBCTCTBUU C IIpaBHUJIaMU;
CpaBHHMBAThL YHCJIA.

B noeceonesnoit ycuznu u npu uzyueHuu opyzux npeomemaos:

OLCHUBATH PE3YJIbTAaThl BEIUMCIIEHUH IIpU pCHICHUHU IMPAKTHYCCKUX 3a/1a4,
BBITIOJIHATE CPABHCHHUE YUCEIT B PCATIbHBIX CUTYAllHUAX,

COCTaBIISATh YHCJIOBBIE BBIPAXKEHUS MPU PEIICHUU NMPAKTHUECKUX 33Jad U 3a/a4 U3 JAPYrux
y4eOHBIX MPEIMETOB.

CraTuCcTHKA M TeOpHUs BepPOSITHOCTEH

[IpencraBnsaTh JaHHBIC B BUJIE TUArPaMM;
YuTaTh UHHOPMAITUIO, TPEICTABIICHHYIO B BHI€ TAOJIUIIBI, AHATPAMMBI.

TexkcToBBIC 320291

PemraTe HeCIOKHBIE CIOKETHEIC 3aa4y pa3HbIX TUIIOB Ha BCC apI/I(bMeTI/I‘IeCKI/Ie ,HGfICTBHH;

CTPOUTH MOJIENb YCIOBHS 33Jaul (B BUAE TaOJUIbI, CXEMbI, PUCYHKA), B KOTOPON JaHbI
3HAYEHUS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYUH, C IEJIbIO MIOMCKA PELUICHUS 3a0a4H;

OCYILIECTBIISITH CIIOCO0 MOMCKA PELIeHUs 3a7]aui, B KOTOPOM PacCyKJIEHUE CTPOUTCS OT
yCIIOBUS K TPeOOBAHUIO WIIK OT TPEOOBAHUS K YCIOBHIO;

COCTaBJIATH IIJIaH PCIICHUSA 3a]a4u;
BBIJCJIATE OTallbl pCIICHUA 3a/1a4H;

HUHTCPHIPECTUPOBATE BBIYUCIIUTCIBHBIC PE3YIbTAThI B 3aAa4€, UCCICA0OBATH IMOJIYYCHHOC
PEIICHUE 3a/1a4H;

3HATb pa3JIM4nue CKOpOCTeﬁ 00BEKTa B CTOSAUEH BOAC, IPOTUB TCUCHHA U 110 TCUCHUIO PCKH;
peuiaTh 3aJla4i Ha HAXOXACHUC YaCTH YHCJia U YUCJIa 110 €TO0 YaCTH;

peuiaTh 3aaa4r Pa3HbIX THIIOB (Ha pa60Ty, Ha TTOKYIIKH, Ha I[BI/I)KCHI/IG), CBA3bIBAIOIIUX TPU
BCJIMYNHBI, BBIACIIATH 9TU BEJIMYUHBI 1 OTHOLICHUS MCKAY HUM

peuiaTh HECJIOKHBIC JIOTMYCCKHUEC 3a1a4Y MCTOAO0OM paCCY)K,Z[eHPlﬁ.

B noeceonesnoii ycusnu u npu uzyuenuu Opyzux npeomemaos:

BBIIBUT'aTh TUIOTE3bl O BO3MOXKHBIX MPEIEIbHBIX 3HAYEHUSAX MCKOMBIX BEJIMUYUH B 3aJaue
(nenate NPUKUIKY)

Harasanas reomerpus
I'eomerpuuyeckue purypsl

OmnepupoBarh Ha 0a30BOM YpOBHE MOHSATHUSMM: (PUIypa, TOUKa, OTPE30K, MpsMas, Jyd,
JIOMaHasi, YroJl, MHOTOYTOJIbHUK, TPEYrOJbHUK W YETHIPEXYTOJIbHUK, MPSIMOYIOJIbHHUK M
KBaJ[paT, OKPYKHOCTb U KPYT, IPSIMOYTOJIbHBIN Mapanienenunes, Kyo.

N306pakaTs u3ydyaembie GUTYpPBl OT PYKH M C IOMOIIBIO JIMHEUKH U LIUPKYIISL.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:



e pemarh MPaKTUYECCKHUE 33/Ia4H C IPUMEHEHUEM MPOCTEUIITNX CBOUCTB (uryp.

N3mepeHus u BbIYUCIEHUS

*  BBINOJIHATH U3MEPEHUE JUIMH, PACCTOSHUH, BEIMYUH YTIIOB, C TOMOIIBI0 HHCTPYMEHTOB JJIst
M3MEpPEHUH JJTUH U YTJI0B; BRIYUCIISITH IUIOMIAH IPSIMOYTOJIBHUKOB.

B nogceonesnoit scuznu u npu uzyuenuu opy2ux npeomemos:

* BBIYUCIIATH PACCTOSHUS HAa MECTHOCTM B CTAHJAPTHBIX CHTYalHsX, IUIOIIAA
MPSIMOYTOJIbHUKOB;

*  BBINOJIHATH MPOCTEUIIIHE IIOCTPOSHUS U U3MEPEHUS HA MECTHOCTH, HEOOXO0TUMBIC B PEaTbHOU
KU3HH.

DJieMeHThI TEOPUU MHOKECTB H MATEMATHYECKOI JJOTUKH

* Onepuposamv (3Hamb oOnpeoeneHue NOHAMUs, YMeMmb NOSACHAMb €20 CMbICL, YMemb
UCNONIL306aMb NOHAMUE U €20 CEOUCMEA NPU NPOBEOEHUU PACCYHCOCHUT, OOKA3AMENbCMS,
peutenuy  3a0a4) NOHAMUIMU: MHONCECMBO, XAPAKMEPUCMUKU MHOMICECMEd, dleMeHm
MHOXMHCECMBA, NOOMHONCECEO, NPUHAOTIEHCHOCTD,

*  onpeodensamv NPUHAONEHCHOCb INIEMEHMA MHONCECMEBY, 3A0A8aAMb MHONCECMBO C NOMOUBIO
nepevucienus 21eMeHmos, Cl08eCHO20 ONUCAHUA.

B noBceaHeBHOM KU3HH ¥ IPH U3YYEHHH JAPYTUX MPeIMETOB:

®  pacnosHasamsv J102U4ecKU HeKOPPEKMHbLE GbICKA3bIGAHUS,

*  cmpoumbv Yenouku yMO3aKaIOYeHUll Ha OCHOBe UCNOIb308AHUS NPAGUIL IOCUKU.

Yucna

e  Onepuposamv NOHAMUAMU. HAMYPATbHOE YUCTO, MHOHCECMBO HAMYPAILHBIX YUCE]l,
00bIKHOBEHHAsL OPOOb, DecAMUUHAsl OPoOb, CMEUAHHOEe YUCTO;

*  NOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCLA,

®  GLINONHAMb GLIUUCTIEHUS, 8 MOM YUCTEe C UCNOIb308AHUEM NPUEMO8 PAYUOHATbHBIX
8bIUUCTEHULL, 0O0CHOBBIBAMb ACOPUMMbL BbINOJIHEHUS OeUCM UL,

®  GLINOAHAMb OKPY2IeHUE YeablX Yucell U 0ecamuyHblx 0podeti ¢ 3a0aHHOL MOYHOCMbIO,

*  Yynopsaoouusamsv YUCia, 3aNUCAHHBLE 8 8UOE OOLIKHOBEHHBIX U OeCAMUUHBIX Opobell,

B noeceonesnoi ycuznu u npu uzyuenuu Opy2ux npeomemaos:

*  npumeHAmMb NPABUNA NPUOTUINCEHHBIX BbIUUCIEHUN NPU peueHuU NPpaKmudeckux 3alay u

peuieHuu 3a0ay Opyeux yueOHvIX npeomemos,

®  BLINONHAMb CPABHEHUE Pe3)IbIMAMO8 GbIUUCIeHUL NPU PeleHUU NPAKMUYEeCKUX 3a0ad, 8 MmoM
yucie npudIUNCEHHbIX BbIYUCTEHUL,

*  coCcmasname YUCIO8ble GbIPANCEHUS U OYESHUBANDL UX 3HAYUEHUs NPU PeuleHUU NPAKMUYECKUX
3a0ay u 3a0a4 U3z Opy2ux yueOHvlX npeomemos.

YpaBHeHNs 1 HEPABEHCTBA

o  Onepuposamv NOHAMUAMU. PAGEHCMBO, YUCI080€ PABCHCMBO, YPAGHEHUe, KOPeHb

VpasHeHus, peulenue ypasHenus, Yucio8oe HepaseHCcmao.
CTaTuCTHKA M TeOpHUs BepPOsITHOCTEN

*  Onepuposamv NOHAMUAMU: CMOLOYAMble U KPY20osble OUazpammyvl, Mabauybl OAHHLIX,
cpedHee apugpmemuueckoe,

*  u3gIeKams, UHGOpMayUo, NPeOCMAaBIeHHYI0 8 MAOIUYAX, HA OUACPAMMAX,

*  cocmaegnams madauysbl, CMpoums OUASPAMMbL HA OCHO8E OAHHBIX.

B noeceonegnoii scuznu u npu uzyuenuu opy2ux npeomemos:

*  u3gIeKamv, UHMEPNpPemuposams U npeobpazosvieams UHGOPMAYU, NPEeOCMABIeHHYIO 8
maoauyax u Ha OUAzpammax, Ompajicaruwjyio Ce0UCMEad U XaApaKmepucmuKu peaibHblxX
npoyecco8 u sA61eHUl.

TekcToBBIC 32aUU

e Pewamb npocmvle U CLONCHbIE 3A0a4U PA3HLIX MUNOG, A MAKCe 3a0aii NOBbIUEHHOU
MpyoOHOCIU,



UCNONb308aMb PA3Hble KPAMKUE 3aNUCU KAK MOOeIU MEKCMO8 CLONCHbIX 3a0ay O/
nocmpoenus NOUCKOBOU CXeMbl U peulenus 3a0ay,

3HamMb U NPUMeHAMb 06a Cnocoba NOUCKA peweHus 3a0ad (om mpedo8anus K yCio8uro u om
VC08UsL K MpeDOo8aHUI0),

MOOenUupo8ams paccylHcoenus npu NOUCKe peuleHus 3a0ay ¢ NOMOwbio epagp-cxemvl;
8b10€151Mb IMANbl PeUeHUs: 3a0a4lU U COOEPHCAHUE KAHCO020 IMAand;

UHMEPNPemupo8ams  8bIHUCTIUMENTbHbIE pe3yibmamuvl 8 3a0aue, uccnedosamy
NOIYYeHHOe peuleHue 3a0adu,

AHATU3UPOBAMb BCEBO3MOJICHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUS 08YX 00BEKmos U
UBMEeHeHUue UX XAPAKmepucmuk Npu COBMECMHOM OBUMCEHUU (CKOPOCMb,  8peMs,
paccmosinue) npu peuleHuu 3a0ad Ha O0BUNCEHUE 08YX 00BbEKMO8 KAK 6 OOHOM, MAaK u 8
NPOMUBONONONCHBIX HANPABTIEHUSX,

UCCe0068aMb  8CEBO3MOJCHbIE CUMYAYUU NPU peuleHul 3a0ay Ha OBUdCEHUEe NO pekKe,
PaccmMampusams pazuvie CUCmeMbvl Omcuema;

pewams pazHooopasHvle 3a0aiu «Ha Yacmuy,

pewams u 000CHOBbIBAMb C80€ peuleHle 3a0ay (8bl0eNAMb MAMeMamuieckylo 0CHO8Y) Ha
HAXO0MHCOeHUe Yacmu YUCIA U YUCIA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbLCIA Opodu,
0CO3HABAMb U OOBACHAMb UOEHMUYHOCMb 3A0aY DPA3HbLIX MUNO0S, CEA3LIBAIOWUX MPU
BeNUYUHBL (Ha pabomy, Ha NOKYNKU, HA OBUMCEHUE), BbLOEISIMb IMU BETUYUHBL U OMHOWEHUS
MedHCOY HUMU, NPUMEHAMb UX NPU PeuleHUul 3a0ay, KOHCMpPYupo8ams cOOCMEEeHHble 3a0ayu
VKA3AHHBIX MUNOB.

B noeceonesnoil ycuznu u npu uzyueHuu Opyux npeomemaos:

8b10eNIsIMb NpU peueHul 3a0ay XapaKmepucmuku paccmampugaemMou 8 3aoave cumyayuu,
OMIUYUHbIE OM PealbHbIX (Mme, Om KOMOpvlX adCMpazuposanucs), KOHCmMpYyupo8ams HoGvle
cumyayuu ¢ yyemom dMux Xapaxmepucmux, 8 YACMHOCMU, HpU peuleHuu 3aday Ha
KOHYEeHmpayuu, y4umsléams niomHoCmy 8eujecmad;

peuiams U KOHCMPYUpPO8amsb 3a0ayu HA OCHOBE PACCMOMPEHUs pPealbHblX CUmMyayull, 8
KOMOpbIX He mpebyemcs MOYHbIl GbIYUCTIUMETbHBIL Pe3yIbman,

peutamop 3a0a4u Ha 08udIceHue no peKe, paccmampueas pasHvle cucnmemvl onmcuemada.

Harasignast reomerpusi
I'eomeTpuueckne purypoi

Usenexamov, unmepnpemuposams u npeobpazosviéams UHGOPMAYUIO O 2e0MempUdecKUx
Qucypax, npedcmasieHHyI0 Ha Yepmexcax,

u306pa9fcarnb usydaemoie ¢M2ypbl Oom PDYKU u ¢ NOMOULbIO UHCMIPYMEHMOB.

I/I3Mepemm U BBIYUCJICHUSA

BbINOIHAMb USMEPeHUEe ONUH, PACCIOSHUL, 8EIUYUH Y2l08, ¢ NOMOUbIO UHCMPYMEHMO8 OISl
usMepeHuil OUH U Y2ios;

BLIYUCAMb — NAOUAOU NPAMOY2OIbHUKOS, — KBAOPAMOo8, 00beMbl  NPIMOY2OTbHbIX
napanienenunedos, Kyoos.

B noeceonesnoii yscusnu u npu uzyuenuu Opyzux npeomemaos:

BbLIYUCTIAMb PACCMOSAHUA HA MECMHOCIU 8 CIAHOAPMHBIX CUMYAYUSX, NIOWAOU YYACTKO8
NPAMOY20IbHOU POpMbL, 00bEMblL KOMHAM,

6blNOJIHANb npocmedume nocmpoerusl Ha MecmHocmu, Heobxooumble 8p€a]le01/7 IHCU3HU,
oYyeHusambvp pasmepovl pedalbHblX 00vexmos OKpyoicamougeco mupa.



TEMATHYECKOE IINTAHUPOBAHHUE

ACIICHUC
HaTypaJIbHbIX
YHUCCII

HATypaJlbHBIMH YHCIaMH, BEIYUCISATD
3HAYCHHME YHUCIIOBOTO BBIPAKECHUS CO
CKOOKaMHt U 0e3 CKOOOK; 3aIIMCEHIBATE
MpOoU3BE/IeHNE B BUE CTeneHu. Pemiath
TEKCTOBBIE 3aJa4M C UCITOJIb30BaHUEM
apu(pMeTHUeCKUX ASHCTBUH C
HATypaJbHBIMHU YHCIIAMH.

CaMOOIICHKa C
HOMOILBIO
«O1IeHOYHOT O
JUCTAY.
IIpoBepoynas
pabota

Ne | HaumeHoBanue KonnuectBo yacos Hara Bunpel nestenpHOCTH Bunpi, DIIeKTPOHHBIE
/T | pa3liesioB ¥ TeM BCero| KOHTpo | mpaxry | U3YICHAS (bopMbI (uudpoBsbie)
MIPOTPaMMBbI neHse | geckue KOHTPOJIS 00pa3oBaTeNbHbIE
paboThI| pabOTHI pecypchl
1 Axrtyanuzanus 1 0 0 YuraTe, 3aNIMCHIBATH, CPABHUBATh VYerHbIM onpoc Buneodpuibm
3HaHUM HA4aJIbHOU HaTypaJlbHbI€ YuCIIa; 00CYKIaTh U
IITKOJIBI npeasaratb CocoObl ynops/104iBaHUs
qucel.
2 HarypanbHubie 3 0 0 N3o06paxaTs KOOPAUHATHYIO MPSMYIO, YcrHbIi onpoc, VYuun.py,
YyClia U MIKaJIbI OTMEUaTh YnciIa TOUKaMH Ha CaMOOLIEHKa ¢ Mpe3eHTaIMs K
KOOPAMHATHOW MPSIMOM, HAXOJUTh IIOMOILIBIO YPOKY
KOOPJWHATHI TOUKH. «O1eHOYHOrOo
JIUCTa
3 Cnoxenue u 4 0 0 BreimonasaTe apudMeTnueckue IeHCTBHS ¢ | Y CTHBIN Ompoc, HNuTtepnert pecypcesl,
BBIYUTAHUE HaTypaJbHbIMU YUCIIAMH, BBIYUCIAThH CaMOOIIEHKA, Meaunadaiin,
HaTypajlbHbIX 3HAQYEHMS YHCIIOBBIX BBIPAXKEHUH CO MACbMEHHBIN MIPE3CHTALNS
quce ckoOkamu u 0e3 ckoOok. Pemarn KOHTPOJIb
TEKCTOBBIE 33/1a4U C UCIIOJIb30BAHUEM
CJIOKEHHUSI U BBIYMTAHUS HATypalbHBIX
4 YMHOXKEHUE U 5 1 0 Boinmonnsate apudmernyeckue nedcTBUA ¢ | YCTHBIN OMPOC, POII, Buneoypox,

MHTEPHET PECypChbl




[Inomanu n Bbraucnare miomanay u 00bEMBI YerHbI onpoc, VYuu.py,
00BEeMBI U3BECTHBIX T€OMETPUUYECKUX QUTYD. [TpakTuueckas Ipe3eHTalMs K
paborta YPOKY
OOBIKHOBEHHBIC Yurars, 3aMCHIBATh U CPABHUBATH YcrHbIi onpoc, PO, Bumeopmiibm,
npoou O0OBIKHOBEHHBIC APOOU; TIpeIaraTh, CaMOOIICHKa, dbokcBOpa
000CHOBBIBATH U 00CYXKJATh CITIOCOOBI MACHEMEHHBIN
yrnopsiaounuBanus apoOeil. Pemate KOHTPOJIb
TEKCTOBBIE 3aJIa4H, COJIepKaLIUe
IpOOHBIE TaHHbBIE
JlecaTuunsble YuraTe, 3a1IMCHIBATh U CPABHUBATH VYeTHbI onpoc, WNHTepHeT pecypcsl,
Ipoou. NECSITUUHBIE IPOOH, BBITIOJIHATH CaMOOIIEHKA C Meauadaiin,
Cnoxenue u apudMeTHIeCKne TeUCTBUS C MTOMOUIBIO MpE3EHTAaLMS K
BBIYUTAHUE JEeCSITUUHBIMU J1po0simu. Pemiath «OLeHouHOoro YPOKY
JNECATUYHBIX TEKCTOBBIE 3a/1a4H, COJIEpKAIINE JIUCTa
npobeit CJI0’KEHHE U BBIYMTAHUE JECATUYHBIX
Ipo0ei.
YMHOXEHUE U [IpennaraTh, 000CHOBBIBATH M OOCYXJaTh | Y CTHBIN OIPOC, POIII, Yuu.py,
JIeJIeHUE CIOCOOBI YIOPSIIOUMBAHUS IECATUYHBIX | CAMOOILICHKA, MIpE3eHTaLNS,
JECATUYHBIX npobeii. Pemath TekcTOBBIE 33124, B3aMOKOHTPOJIb, | Meauadaiin
npobeii coJiepiKalue IeCATUUHbBIE IPOOu. MACbMEHHBIN
KOHTPOJIb
HNuctpymeHTsl N3o00paxkaTs KoHPUTypaIuu YcTHBI omnpoc, Buneoypok
JUIsl BBIUMCIICHUU reOMETPUYECKUX (PUTYp Ha TUIOCKOCTH, CaMOOIIEHKA C
u HU3MEPEHU. BBIYUCIISITh PACCTOSIHUS MEKY HUMH, MIOMOIIIbIO
Pemenne 3amau UCIOJb3YsI THCTPYMEHTHI AJIs «O11eHOYHOTO
Ha OIpeNeIcHHE U3MEPEHMUIL. JUCTA.
paccTosHUA [IpakTrueckas
MEXIY pabota

00BEKTaMMU.




10 | Utorosoe 3 Pemrats TekcToBbIE 3a1aUM, COACpKAITUE | YCTHBIN OMpoc. PolI
MIOBTOPEHUE Kypca. HaTypaJbHbIE YHCIa, 0OBIKHOBEHHBIE U [TpoBepounas
[IpoBepounas JECSITUUHBIE JPOOHU. pabota
pabora.
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IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KosmmuecTBo yacos [Hara Bunpl, popmbl
n/n U3YYEHHUs | KOHTPOJISA
BCETO | KOHTPOJIb| TPaKTH
HBIC YECKHUE
paboTel | paboThI

1 [HarypanbHble yncia. 3anuch u 1 0 0 VYerHbI onpoc
YTCHUE HATYpaIbHBIX YHCEIL.

2 |HarypanbHble yncia. 1 0 0 CamoolieHKa ¢
Apudmernueckue AeCTBUS. ITOMOIIIBIO
[Mopsinok apupMETUUECKHX «O1eHoyHoro
MENCTBUIL. JimcTa»

3 |(CpaBHEHHE HaTYpaJIbHBIX YHUCEI. 1 0 0 YcerHbIi onpoc
CpaBHEHHE C HYJIEM.

4 |PemeHue 3a7a4 C MOMOIIBIO IIKAJBL. | | 0 0 VYcTHbIi onpoc

5 |Pemenue 3agau apudpmernyeckum | 1 0 0 YcTHBIN onpoc
CITOCOOOM.

6 [Pemrenue 3a7a4 ¢ MOMOIIBIO 1 0 0 CaMoolIeHKa C
YpaBHEHUS. ITOMOIIILIO

«O1eHO0YHOTO
JIACTa»

7 |Pemrenue 3amay Ha IBWKEHUE I10 1 0 0 [TnuceMeHHBIN
peKe. KOHTPOJIb

8 [PemieHue 3a1a4 Ha MOKYIIKH. 1 0 0 VYcTHbI onpoc

9 |Pemenue 3aga4 Ha BCTpEYHOE 1 0 0 CaMoorneHKka ¢
IBHIKEHUE. MMOMOIIILIO

«O1neHouHoT0
JIACTa»

10 [Pemenue 3a1a4 Ha BCTPEYHOE 1 0 0 VYcrHbli onpoc
TIBIDKCHHUE C TIOMOIIBIO BBIPAXKEHUS.

11 [Pemenue 3amad Ha IBIDKEHUE B 1 0 0 CaMmooI1IeHKa ¢
0JTHOM HaIlpaBJICHUU. IMOMOIIILI0

«O11eHOYHOTO
JIACTa»

12 [PemreHue 3amad Ha OBIDKEHUE B 1 0 0 CaMooI11eHKa ¢
OJIHOM HaIlpaBJICHUU IMOMOIIIBIO
QnreOpanvdeckuM CriocoOOM. «O1eHo4HOro

JIACTaY

13 |Pemrenue 3ana4 Ha MOKYIIKH 1 0 0 YcTHBIN onpoc
aJIreOpanyeckuM crocoOoM.

14 |PemreHue TEKCTOBBIX 3a1a4 Ha 1 0 1 IIpakTnueckas
HaxoXkAcHUe 1omanaci. EauHuib paborta.
M3MEPEHUN.

15 |PemreHue TEKCTOBLIX 3a1a4 HA 1 0 0 YcTHbI onpoc
HaXxO0XJacHue 00bEMOB. Jlornueckue
3aJjauH.




16 [[IpoBepounas padota Nel mo Teme: |1 [TpoBepouHas
«JleiicTBUS ¢ HATYpaTbHBIMH pabota.
YUCITIAME.

17|Peuienuie 3a1a4 Ha YaCTH U JIOJIH. 1 YcrHbIN onpoc
18 |PemieHre ypaBHEHUI. 1 VYerHbIi onpoc
19 |Penienne 3a1a49 Ha JIBIDKEHUE C 1 CamoorieHka ¢
OOBIKHOBEHHBIMH JPOOSMH. MTOMOTIIBIO
«O1eHOYHOTO
JIUCTA

20 [Pemrenue 3ama4q Ha MOKYIIKH C 1 IIncemenHbIN
OOBIKHOBEHHBIMHU JAPOOSIMH. KOHTPOJIb

21 |Pemenue 3a1a4 Ha paboTy. 1 VYceTHBI onipoc

22 [BeruuciieHNe YHCIOBBIX BRIpaKEHHIH | 1 VYerHbI onpoc
C IECATUYHBIMU JIPOOSIMHU.

23 |Pemenue ypaBHEHHUH ¢ 1 CaMOKOHTPOJIb €
NMECATUIHBIMH JIPOOSIMHU. MTOMOTIIBIO

«O1eHoYHoro
JIUCTa

24 [Pemenue 3ama4d Ha IBIKEHUE C 1 VYcTHbli onpoc
NECATUIHBIMU IPOOSIMU

25 [Pemrenue 3ama4 ¢ HOMOIIBIO 1 YcTHbI onpoc
YpaBHEHU I

26 |PemeHue 3a1a4 Ha COBMECTHYIO 1 CaMooI1ieHKa
paboTy C ECATUYHBIMU APOOSIMHU.

27 |PelnieHne TEKCTOBBIX 3a7a4 Ha JyacTH | 1 B3anmokoHTposIL
W JIOJIA C JCCATUIHBIMH JIPOOSIMHU.

28 |PemieHue 3a7a4 Ha BCe 1 I[TuceMeHHBIH
apruMETHIECKUE IEHCTBHUSI C KOHTPOJIb
NECATUYHBIMU APOOSIMHU.

29 [PemeHne mOrm4yecKux 3amad. 1 VYcrHblit onpoc
30 [Pemrenue 3amad 1o TeMe 1 CaMooI1IeHKa C
«Harnsagaas reomeTpusi» MTOMOTIIBIO
31 |Pemienue 3a1a4 Ha MJIOCKOCTH. 1 [IpakTuueckas

JlnarpaMMmel. pabora.
32, [Pemenre KOMOMHATOPHBIX 3a/1a4. 2 YcTHBI onpoc

33 [UToroBoe noBTOpEHHUE.

[TpoBepounas padora Ne2 o teme: |1 IIpoBepouHas

34 «nelcTBHS ¢ IPOOHBIME YHMCIAMIE paborta.

Bcero 34




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

1) E.3wmacBa Pemenue 3ama4 Ha nBrwkeHne/ maremaTrka 2019.
2) A.B. llleBkun u ap. CoopHUK 3aaa4 A ydyamuxcs 5-6 kinaccoB. —M.: «Pycckoe cinoBo- PCy»

2015.

3) A.B. CnuBak Tricsiua u ogHa 3amavya no maremaruke. st yuammxcst 5-7 kimaccoB. — M.:

[Ipocsemienue,- 2 u3a. 2015.

METOAUYECKHUE MATEPUAJIBI VIS YUYUTEJA

1.

N.H. CmupnoBa, B.A. CmupnoB ['eomeTpruueckue 3a1a4i ¢ NPAKTUYECKUM COJEpKAHUEM:
yuebHoe nocobue, M.: MITHMO 2020.

N.®. Hlapeirun, A.B. IlleBkun 3anaun Ha cMmekanky/ YuyeOHoe mocobue anst 5-6 KiiaccoB
0011eo0pazoBaTeNbHBIX Yupexaenuid, M: IIpocsemnienue 2015.

JI.B. lllenexoBa CroxeTHbI€ 337ja4u TI0 MaTEMATHKE: 3aJaUHUK- IPAKTUKYM (3JIEKTPOHHBIN
pecypc): yaebHo- meToanueckoe nocooue/ Mocksa; bepnun: Iupext- Memaua 2015.

B.JI. AnexcannpoBa Maremaruka. 5 kiacc. [Ipaktukym. I'oroBumes k ITHMA: Mockaa:
HNurennext- Lentp 2013.

A.B ®apkoB Maremarnueckue Kpyxku B mkosie 5-8 kiace, M.: Aiipuc- [Ipecc 2017.
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