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TlossicHUTEIbHAA 3alIUCKA

Pabouast mporpaMmMa BHEYpOUHOU J1eATeNbHOCTH « OMUMITHAIHAS MaTEMAaTHUKaY
U1t 5-6 KaccoB pazpaborana Ha ocHoBe DI'OC ocHOBHOTO 00111eT0 00pa30BaHMS,
KoHnenmmu 1yX0BHO-HPABCTBEHHOTO PA3BUTHS U BOCITUTAHUS TUYHOCTH
rpaxaannHa Poccun, Pabodeit KOHIIENIIUY OJJapeHHOCTH JAHIaKTHYECKOMH
CUCTEMBI «YUYyCh YUUTHCS.

HporpaMMa HaIIpaBJICHA HA BbIpAIlIMBAHUC MATCMATUYICCKUX crocoOHoCTEH U
OIapCHHOCTHU I[CTGfI, nux O6H_I€I/IHTCJ'IJ'IGKTyaJ'IBHOC " JIMIHOCTHOC Pa3BUTHUC,
ITOBBIMCHUC KAYCCTBA ITIOJATOTOBKH K MAaTCMAaTHYCCKHUM OJIMMIIHMAaJaM N Ka4CCTBa
MaTCMaTH4ICCKOI'O 06pa3OBaHI/I}I B IICJIOM.

[enpro kypca «OnuMnuaaHas MaTEMaTUKa» SIBISETCS PAa3BUTHE MOTHUBALIUU,
MBIIIUICHUS, TBOPUYECKUX CIIOCOOHOCTEH U 3a CUET ATOTO — JIOCTHIKEHHE OoJjiee
BBICOKOT'O YPOBHS UX OJUMIIMATHON U 00IIe MaTeMaTHYECKOW MTOATOTOBKHU.

[Iporpamma npenHazHadeHa I ydammxcs 5S—6 KJIaccoB M paccunTaHa Ha 68 4
(mo 1 u B Hexemto B 5 1 6 kaccax).

Conep:kanue Kypca.
|. APUPMETUKA
1. Cymmbl .

[Tprembl yIpoieHus! yCTHOTO cyeTa (CI0KEeHHE, BBIUUTAaHUE): pa30ueHue Ha
napbl. MeTos JOMoaHEHUs 40 LEJoro B KJIeT4aThiX 3afa4dax. Mcnonb3oBanue
CBSI3M MEXJy YHCIIOBBIMU M T€OMETPUUECKUMU 3a]la4yaMu JJi YIPOLIEHUS CUeTa.
[Ipuemsbl pemieHus 3a1a4 0 pa3AeICHUH YUCEN Ha TPYNIbI C PABHOM CYMMOM.
CocraBneHue Maruueckux KBaaparoB. 3MeHeHue cyMMbl TPU U3MEHEHUU
KaXKJI0r0 CJ1araéMoro Ha HeKOTopoe 4yuciio. MeTo nojcuera AByMs Crioco0amMu Ha
IpUMEpE YMCeN ¢ U3BECTHBIMU MONAapHbBIMU cyMMaMu. [Ipuem pa3duenus Ha napsl
JUTSl IOJICYETa CYMM YHUCEIN, UAYIIUX Yepe3 paBHbIE TPOMEXKYTKU. Onpeaenenue
YETHOCTH KOJMYECTBA YHCEl B psay. PopMyiia cyMMBbl 4ncel oT 1 10 n.
Pa30uenuie Ha mapel rpyI yucen ¢ paBHOM cyMMoi. MeTtoa noacuera qByms
ciocobaMu B apuMeTHuecKux 3aaadax. Vcrnonp30Banue nojacyera JByms
croco0aMu B JJOKa3aTeNIbCTBAX «OT MPOTUBHOIOY», IPU PELICHUU 3314 C
apu(pMETHYECKUMHU TaOJIHMIIAMH, TEOMETPUUYECKHX 3a/1ay. BBeleHrne nepeMeHHou
JUISL JanbHEHIero 1BoMHOro nojacuera. CpegHee apudMeTHIECKOE, €TI0 CBOMCTBA
(M3MEeHEeHue NP YBEJIMYEHUHU BCEX YKcesl Habopa Ha HEKOTOPOE YUCIIO U B
HEKOTOPOE YKCIIO pa3; OLIEHKA CPEeIHEro apu(phMETUUECKOr0 CBEPXY U CHU3Y
HauOOJIBIIMM U HAMMEHBIIUM YHCIaMi Habopa; HEM3MEHHOCTh CPETHETO
apu(PpMETUIECKOTO IPH T00ABICHUH YMCIIa, PABHOTO CpeAHEMY apu(METUUECKOMY
qyucea Habopa).



2. YUucJia 1 MX CBOJCTBA.

Croco0pl pereHns YUCIOBBIX M OYKBEHHBIX pebycoB. Opranuzarus nepedopa ¢
y4eTOM MpUHIMNIA y3KUX MecT. [Ipuemsl pelieHus 3a1a4 Ha BOCCTAaHOBJICHHE
3HAKOB JICCTBUH, paCCTAHOBKY CKOOOK, HAXO0XICHHUE YHCEN C YKa3aHHBIMU
cBoiictBamu. [loHsiTHE pemenus OykBeHHOTO pedyca. MeTton epedopa s
MOKCKa BCexX pelleHuit pedyca. OrpaHnyeHue nojHoTo nepedopa ¢ yueTtoMm
NPUHIUIA Y3KUX MECT, CBOMCTB YETHOCTH. J{0Ka3aTENbCTBO OTCYTCTBUS PEILICHUS
y pe0yca ¢ MoMOIIbI0 METO/1a Iepedopa, YUCIOBBIX OIIeHOK. KOHCTpyKImH ¢
OOBIKHOBEHHBIMH U JIECSITUUHBIMU Apo0simu. [IpencraBiienue ynucen B BUie
OOBIKHOBEHHBIX Jpo0eil ¢ uncnuTeneM | 1 pa3HbIMU 3HAMEHATEISIMH.
[Ipumenenue aprupMeTHIECKUX CBOMCTB ApoOeil, MpaBuiia COKpaIeHust IpoOeH.
YmMmensiienue uncen Ha uatepsaie (0; 1) npu Bo3BeaeHun B cteneHb. [Ipuemsl
pelIeHus 3a7]a4 Ha pABHOMEPHOE paclpeieICHUE YacTe MEXly HECKOJIbKUMU
mroabMu. Vcronb30BaHue OTPULIATENIBHBIX YHCEN B KOHCTPYKIUSAX KaK METO]
yCTpaHEHUS] MHUMBIX POTUBOPEUNH. 3aBUCUMOCTH 3HAKa MTPOU3BEICHUS OT
3HAaKOB MHOXkUTeJeH. [Iprembl pemenus 3a1a4d Ha OLEHKY U IPUMEp, CBA3AHHBIE C
OTpULATEIbHBIMU YncIaMu. VMcnosnb30BaHNe OTpUIATENBHBIX YHCEI B 3a/1a4ax C
YUCJIOBBIMU OLIEHKAMH.

3. 3aKOHOMEPHOCTH.

[Touck HMKIOB B apu(hMETHUECKUX 3a/1a4ax. AHAJIN3 337a4 C MOBTOPSIFOITUMUCS
YK CJIaMU, BBIYMCIIEHUE AJIUHBI KA. OnpeneneHue U NCIO0JIb30BaHue
MOPSIIKOBOTO HOMEpa BHYTPH IIMKJIA B 33/1a4axX C «OOJIBIIMMUY YUCIIAMHU.
Opdext «mroc-muHyc oauH». Vcrnonb30BaHrue CXEMBI ISl €r0 MPEO0JICHNUS.
BriBo hopMyItbl [UIst OTIpeiesieHUs KOJIMYECTBA HATYypaIbHbBIX YUCEN B
MIPOMEXKYTKE C MIOMOLIBI0 HHTEPIPETAIIMN HA YUCIOBOM OcH. Mcnonb3oBanue
s deKTa «IT0C-MUHYC OIUHY» 711 YCTPAHEHUS TPOTUBOPEUYUH MPU PELICHUH
3agad. KoHcTpyKnu ¢ npeaBaputenbHbIM aHaU30M. KoHCTpynpoBaHue myTem
pa30ueHuns Ha aHAJOTUYHbIE MTO/33a41 B 33J]a4ax Ha pa3pe3aHue, COCTaBICHUE
YUCIIOBBIX KOHCTPYKLMH. [locienoBaTenbHOE KOHCTPYUPOBAHUE
(KOHCTpyUpOBaHHE IyTEM PACCMOTPEHHUA 00Jiee MPOCTHIX 3a7a4 U JaTbHEHIIEero
000011IeHNs Ha UCXOHYIO 3a/1a4y). beckoneunsie npouecchl. [Tonarue 6a3oBoit
KOHCTpPYKLUH, mara. [Ipuem pazouenus npoiiecca Ha MOCIE10BATEIbLHOCTb
ATANOB, HA KAXXJIOM U3 KOTOPBIX U3MEHSIOTCSI CBOMCTBA TOJBKO OAHOTO 3JIEMEHTA.

4. Bpemsi 1 IBMKEHME .

[Tpuemsl penieHust apupMeTUIECKUX 3a7a4 O IPOMEKYTKAX BPEMEHU. YUeT
pa3HMIIBI YaCOBBIX MOACOB. Mes 0 3a1a4ax Ha ABMKEHHE 110 PEKe Ha IpUMepe
3a]1a4 PO OTCTAIOLIUE U crieniamuye yacbl. KoHCTpykumu B 3a1a4ax mpo BpeMs.
3ajaun Ha OTHOCUTENBHOE JBUKEHUE (ABMKEHUE HABCTPEUY, B
IPOTUBOMOJIOKHBIX HANPABICHUX, BAOTOHKY, C OTCTaBaHHUEM) C HEMOJIHBIMU
naHHbIMU. Pa3z0op cityuaeB B 3ajauyax Ha JBWxKeHue. Mcnonb3oBanue
HECTaHJapTHBIX YEPTEKEH NP pellieHnH 3a1a4 Ha ABrxkeHue. M3o0paxenue



CKOpPOCTEH JBMKEHHSI B YaCTsIX (€AMHUYHBIX OTpe3kax). MacmrabupoBanue
ckopocTu. Micnonb3oBanue 60s1ee KpynHbIX €IUHUL] BPEMEHU JJIs1 ypaBHUBAHUS
paccrosiHnii. HenenbHas 1 ro1oBasi IUKJIMYHOCTG. [IeHb Heenm Kak OCTaTOK OT
nenenus Ha 7. CriocoObl OCTPOEHUS KOHCTPYKLUI U I0Ka3aTeIbCTBA
HEBO3MOKHOCTH MOCTPOCHHSI KOHCTPYKLIMI B 3aJja4ax Mpo KaJeHaapsb. JBrkeHue
0 KpyTy. JIBHKEHHE CTPEJIOK YaCOB, HCCIIEIOBAHUE KOJINYECTBA UX ITEPECCUCHUN.
[TonsiTHE TPagyCHOM MEpBI IyTH HA IIPUMEPE YIIIOB MEXIY YaCOBOW, MUHYTHOM,
CEKYHJIHOU CTPEIKAMM.

II. TEOMETPUA
I'eomeTpuyeckoe MbILILJICHUE.
[ToBopoThI KJIeTUaTON (HUTYPHI HA TIPSAMOM YTOJ, CBsI3b ¢ cumMmeTpueil. [lonstue o
3epKaJbHBIX (HO HECUMMETPHUUHBIX) puUrypax. McrnonszoBaHue CHMMETPUH U
MOBOPOTOB (pUTYp IMPHU PEITHUU 3a/1a4 HA pazpe3anue. MeTo1 «mporneiiepay ais
IIOCTPOEHUS MPUMEPOB. 3a/1a4u Ha pa3pe3aHue MPOCTPAHCTBEHHBIX QUTYP.
Brruncnenmne 06beMoB GuUryp, COCTaBlIeHHBIX U3 KyOukoB. 3MeHeHne o0bema
(GuUrypsbl, COCTaBIEHHON U3 KYOMKOB, IPH YBEIUUECHUH KaXJA0r0 U3MEPEHUS B 2
paza. CocraBiienue ¢puryp u3 o0beMHbIX yacted. [lonarue pa3BepTki.
HaxoxaeHue pa3nnuHbIX pa3BepTok Kyda. CriocoObl n300pakeHust
«CKJICMBAIOILIUXCS» TpaHell mpu U300pakeHUH pa3BepTKU KyOa. M3o0paxenue
¢uryp, cocrosuux u3 Kyoukos. Tpu Busa o0beMHON (urypsl. BoccranoBnenue
00BeMHOM (UTYpHI 110 TpeM ee BuaaM. M300pakeHne MHOTOTPaHHUKOB 10
3aJJaHHOMY KOJIMYECTBY BEPIINH, peOep U rpaHel (TeTpasap, TUupaMuia, OKTasip,
yceueHHas nupamMuia). PazBepTku MHOrorpaHHuKoB. OKienBaHue 00bEMHBIX
¢uryp. Ilytn Ha moBepXHOCTU OOBEMHBIX PUTYD.
IL1omanm.
Pa3peszanue ¢uryp Ha paBHbIE YACTH MO JJUHUSAM CETKH U COCTaBJeHUE (QUryp U3
yacteil. [IpueMbl moucka pasHsix crnoco0oB pazpesanus. Meton nepedopa,
UCIIOJIb30BaHUE CUMMETPHUH MPHU MOUCKE KaK MOKHO OOJIBIIETr0 KOJIUYECTBA
pa3IUYHbBIX pa3pe3aHuil OHOM U TOU ke (GUTryphl Ha paBHbIE YacTu. OUTYpHI
TETPaMHUHO, UX HaAXO0XJACHHUE C IIOMOIIBIO meToaa nepebopa. FIcrionp30Banue
MHOYKECTBA JEJIUTENICH YNCIIA JUIsl BBIYUCIEHUS BO3MOKHOTO KOJIMYECTBA YACTEN,
Ha KOTOPbIE MOXKHO pa3pe3aTh purypy. Pazpesanus no JMHUAM CETKU U
quaroHayisM kietok. CBOMCTBO aIMTUBHOCTH IUionaau. Merosa pa3oueHus Ha
AJIEMEHTAapHbIE YaCTH (IPSIMOYTOJIbHUKH, IPSAMOYTOJIbHBIE TPEYTOJIbHUKH) U
METO/]I IOMOJTHEHUS JIJIs1 BRIYUCIICHHUS TUIoMIaiel Guryp, rpaHuibl KOTOPBIX UAYT
HE 10 TMHUAM ceTku. Mcnonbp3oBanue miomaaei ¢puryp A onpeneneHus Gopm
yacTel B cllydae pa3pe3aHusi KJIETYaThIX PUTYp HE MO JUHUSAM CETKU (AraroHaism
kieTok). [leatamuno. [lonydenue gpuryp neHTaMHHO U3 TETPAMUHO C TOMOUIBIO
reOMETPUYECKOTr0 MeTo1a nepedopa. Mcnonb3o0BaHue CUMMETPUH MPU PEILICHUH
3aJ1a4y Ha pa3pe3aHue. BeeneHre JONMOIHUTENBHON CETKH (YKPYITHEHUE WIIN
YMEHBIIEHUE KIJIETOK, HAKJIOHHAsI ceTka). [lepBrUHbIE peICTaBIECHUS O
JBUKEHUAX TUIOCKOCTHU (mapayiiebHbI IEPEHOC, TOBOPOT).



[lepnenaAnKyISIpHOCTD Ha KieT4yatoi Oymare. IIpremsl pemenus 3aga4 Ha
nepexkpanBanue Guryp («pas3pexsp 1 cOCTaBb»). PaBHOCOCTaBIEHHbIE PUTYPBI.
Pa3peszanue HexmeTyarsix Guryp. BBemenrne BcmoMoraTenbHON CETKH.
Hcronb30BaHue BCIIOMOTATENIBHON PAaCKPACKU IIPYU PELICHUH 3a]1a4 HA pa3pe3aHue.
3ajaun Ha pa3pe3aHue C OLICHKOW U PUMEPOM.

I'eomeTpHYecKue HEpaBeHCTBA .
KoHncTpykuuu ¢ oTpe3kaMu U JiomaHbIMU. Beruncnenne nepumerpos guryp. Cesspb
MEXy IJIMHAMH OTPE3KOB Ha mpsiMoid. [IpubmmkenHoe BeIYMCIEHUE ITTHH
JIOMaHBbIX ¥ KPUBBIX ¢ TOMOIIBIO HUTH. [lofcueT KoamyecTBa KpaT4aillinX nyTeu B
rpade. 3agada o HaXOXKACHUU JUaroHanu kupnuda. Kparuaiimme myTy 1o rpassm
Ky0a, mapasuienenurena. BapuaHTel pacnioyioxKeHUs! TOUEK Ha MPSMOM.
KoopanHara cepenrHbl OTpe3Ka 4YMCIIOBOM NpsMoi. PaccrosiHue Mexay
cepearuHaMu OoTpe3KoB. HepaBeHCTBO TpeyronbHuKa. JloKka3aTenbeTBo
HEPaBEHCTBA TPEYTOJIbHUKA C UCIOJIb30BAHUEM NOCTPOCHM. OLIEHKa CyMMBI JUIMH
JMaroHaje 4eTbIpeXyrojabHUKa YEPe3 ero MepUMeTp.

II1. AJITEBPA
Ot 4ucesa Kk OykBam.
Meto/ ypaBHUBaHUS TIPU PEIICHUU 3a/1a4 ¢ ONIOPOM Ha BCIIOMOTATEJIbHBIE CXEMBI.
Mertop «ananu3 ¢ koHua». [Ipuem «yutu numneey». MeTon noacyera AByms
cnocobamu. CBs3b ¢ Teopueld MHOKECTB. BbIOOp y100HO! NEpeMEHHOM B
TEKCTOBBIX 3a7a4ax. CpaBHEHHE METO/Ia BBEICHUS IEPEMEHHBIX C METOJIOM
JI0OKa3aTeIbCTBA €IMHCTBEHHOCTH PEIICHUS 3a/1a4d C MOMOIIBI0 YHCIIOBBIX
o1leHOK. JlecsTuuHast 3anuch (MpeICTaBICHUE HATYpaJIbHOTO YKcia B Bujie a + 10b
+100c + ...). [Ipu3Haku 1eTMMOCTH, CBSI3aHHBIE C IECSITUYHON 3aMMChIO YUCIIA.
Hcnonb3oBanue NeCATUYHON 3aMMCH MPU pelIeHUH OYKBEHHBIX peOyCcoB U JIs
JI0KA3aTEIbCTB «OT MPOTUBHOIO». CBEJEHUE 3a1a4M K TPOCTEMIIINM YPABHEHHUSIM B
udpax ¢ JaabHEHIIM nepe0opoM BapuaHTOB, HCTIOJIB30BAHUEM CBOMCTB
JETUMOCTH.
DOYyHKIMOHAJIbHbIEC 3aBHCUMOCTH.
Ucnonb3oBanue GopMys Ipu pelIeHUH HECTAHIAPTHBIX TEKCTOBBIX 3a]1ay.
dopMyIIbl TUIOIIAAM MPSMOYTOIBHIKA, 00beMa 1 TIJIOIIAIU TTOBEPXHOCTH Ky0a,
MPSIMOYTOJILHOTO Tapayuienenuneaa. J{okazarensctBo Gpopmyi nepeBoa equHuUIL
u3MepeHus mionaan, oorema. Hectangaptasie enuHUIL u3Mepenus. [lonstue
B3aMMHO OJTHO3HAYHOTO COOTBETCTBUSI MEXKIy MHOKeCcTBamMu. Pazouenue
00BEKTOB Ha IMapbl KaKk IPUMEP B3aUMHO OJIHO3HAYHOT'O COOTBETCTBHUSI.
Hcnonb3oBaHre B3aUMHO OJTHO3HAYHOT'O COOTBETCTBUSI JIJIsI CPABHEHUS
MOIIHOCTEN MHOKECTB. [IprMepbl COOTBETCTBHM, HE SABISIOIIMXCS B3AUMHO
OJIHO3HAYHBIMU. B3aMHO O/THO3HaYHOE COOTBETCTBUE B MPOCTHIX
KOMOWHATOPHBIX 3a7a4ax. [Ipsmas u oOpaTHas MpoOnoOpIUOHATBEHOCTD.
Hcnonb3oBanre NponopIuil Mpu pEIIeHUH HECTaHIapTHBIX TEKCTOBBIX 3aj1ay.



CBOWCTBO CyMMBI B CPEAHETO apu(PMETHIECKOTO TIPOMOPIIMOHATEHO H3MEHSIEMbBIX
YU Cell.

HepaBeHCTBA M OLICHKH .
CpaBHEeHHE MHOTO3HAYHBIX uncel. HaxoxaeHrne HanOombIIIero Wik HAMMEHBIIIETO
MHOT'03HAYHOI'0 YKCIIa ¢ ONPEICICHHBIMU CBOMCTBaMU. crionp30BaHue MpaBul
CpaBHEHUS YHCEJ JUIsl I0KAa3aTeNbCTBA MUHUMAJILHOCTH U MAKCUMAJIbHOCTH.
Merton niepebopa B apudmeTndeckux 3anaqax. [lepebop mo koaudecTBy 0ObEKTOB
OJIHOTO U3 JIBYX TUIOB. 3a/1a4y MIPO «HOTHU U TOJ0BbI». OIIEeHKH, OCHOBAHHbBIC HA
M3MEHEHUH KOJIMYECTBAa 0OBEKTOB OJJTHOTO THIMA Ha eIMHUILY. YeTHOCTh Kak
MHCTPYMEHT YIPOILEHUS TIepedopa 1 JoKa3aTeIbCTBA HEBO3ZMOKHOCTU. OLICHKH
BEIIMYMHBI «CBEPXY» U «CHU3Y». OrpaHnyeHue nepedopa ¢ moMoIbio OleHOK.
JIByCTOpOHHHE OIIEHKH KaK METOJ I0Ka3aTeJIbCTBA €JMHCTBEHHOCTH OTBETA.
[Ipocreiimue neicTBus ¢ HepaBeHCTBaMU. OIIEHKH, CBA3aHHBIE C JEIUMOCTBIO.
Peuienrie 1BOMHBIX HEPABEHCTB C HATYPaIbHBIMU YUCHaMU. TPaH3UTUBHOCTD
HepaBeHCTB. Mcnonp30BaHre MPOMEKYTOUHOTO uKciia (MOCPeAHUKA) JIs
JI0Ka3aTEIbCTBA YHCIOBBIX HEPABEHCTB. VICIIOIB30BaHNE HECKOJIBKUX
MOCPEHUKOB. Y MeHblIeHHue uncel Ha uatepBaiie (0; 1) mpu Bo3BeneHUH B
CTEIICHb.

IV. TEOPUSA YUCEJI
1. eauMocCTh .

BriBo1 npu3HaKa IEIMMOCTH Ha 2 € TIOMONIBIO YHACIOBOIO JTy4a U 3alIUKINBAHUS
nocienHen nugpel. U3menenue nocieaseit qudpsl Yucia Mpyu CI0XKEHUH,
BBIYMTAHUH, YMHOXEHUHU. [[0Ka3aTe€IbCTBO YETHOCTH U HEYETHOCTH CYMMBI U
Pa3HOCTH ABYX YMCeNl. YeTHOCTh WM HEUETHOCTh CYMMbI HECKOJIBKUX YUCEN.
JlokazarenbCcTBO ¢ TOMOIIBIO pa3OueHus Ha napsel. Mcnonas3oBanue cooOpaxkeHui
YETHOCTH TIPH PEIICHUU 33]1a4 Ha JI0Ka3aTeNIbCTBO ISl YIIPOIIEHUS repedopa
BAPHUAHTOB. J[eTMMOCTb U €€ CBOMCTBA. J{0Ka3aTenbCTBO MPU3HAKOB ACIIMMOCTH Ha
2,4,8,5,25,10, 3,9, ux o6o6menue. OrcyrcTBue 0000IIEHUS MPHU3HAKa
JETMMOCTHY Ha 9 Ha IPU3HAK JETUMOCTH Ha 27. Pa3znmokeHue HaTypaJbHOTO YUCia
Ha npoctbie MHOXUTENU. HOJ[ u HOK. IIpocTeie uncna. JenumocTs kak
WHBapHaHT. J[pyrve npu3Haku JeIMMOCTH, CBSI3aHHbIE C JECATUYHON 3alUChIO
yucna (Ha 7, 11, 13 u ap.). 3amaun Ha OLEHKY U IPUMED, CBSI3aHHBIE C MPU3HAKAMU
JETMMOCTH: Ha HAXO0XKJIEHNE MUHUMAJILHOIO YMCIIA C YKa3aHHBIMU CBOMCTBAMHU
JETUMOCTH, YUCJIa C HAMMEHbILeH cymMmMmoil iudp. KaHoHnueckoe pasznoxxkeHue
HaTypajabHOTO uKciia. CTerneHb BXOXKACHUS MPOCTOro AenuTens. YeTHOCTh
CTEIMEHEN BXOKECHUS MPOCTHIX MHOXKUTEJIEH B KAHOHUYECKOE Pa3I0KEHUE
TOYHOTO KBaJpara.

2. OcraTkm.
[Tpusnak nenmumoctu Ha 10. [Tocnennss nudpa kak ocratok ot aenaeHus Ha 10.
[IpaBuna n3MeHeHus MocaeaHer QPP TPH ApUOMETHUESCKUX OTIEPAITHSIX



(ciioxeHue, BblYMTaHUE, YMHOXKeHUE). [IOBTOpSEMOCTh Ha YHCIIOBOM JIy4€e YUCET,
nendumuxcs Ha n. [loBTopsieMocTb yKcel, 1alouX ONpeaeIeHHbII OCTaTOK MIPH
nenenuy Ha n. Coco0 onpeiesieHns OCTaTKa YUCia, CBI3aHHbBIN C
COOTBETCTBYIOIIUM IPU3HAKOM JEIUMOCTH. [leTMMOCTh Ha N pa3HOCTH YUCIIA U
ero ocrarka ot aenenus Ha n. Cymma uudp. JeamMocTs pa3HOCTH YKCIIa U €To
cyMMbl iudp Ha 3 u 9. PacknaapiBaHue Yyncia Ha pa3HOE KOJIMUYECTBO YacTeil ¢
JaHHBIM OcTaTKOM. OCTaTKM OT JIEJCHUS LIEIbIX YMCeN Ha HaTypalibHble. O0muii
BUJ] YKCJIa C OTPEACICHHBIM OCTAaTKOM IIPH JICJICHUU Ha 4ncio. Apudmernyeckue
CBOMCTBA OCTATKOB. 3aJ1a4M HA OCTAaTKH C JOKA3aTEJIbCTBOM I10 PUHIIUITY
Jupuxie. 3auUKINBaHUE OCTATKOB CTENEHEM.

V. JOT'UKA
1. MaremaTuuecKkas JOrMKa.

CocrapiieHue BbICKa3bIBaHUI M BOIIPOCOB C ONPEIEIEHHBIMU CBOMCTBAMH.
[Tepe6op ABYX BapuaHTOB B JIOTHYECKHUX 3a7a4dax. Peiiapu u jokenbl. OTpuiianus
AJIEeMEHTapHBIX BhICKa3biBaHui. [lepebop BapuaHTOB 1O poiu (phIaph/IHKeN).
[IpeacraBnenue nepedopa B BUe TaOIULBI, IEpEBAa BapUaHTOB. BrICKa3bIBaHUS O
JIOTUYECKOM clieoBaHuU. Jlornueckue 3aau ¢ HEEAUHCTBEHHBIM OTBETOM.
[Tepebop, UCTIOJIB3YIOLINI BRICKA3bIBAHUS O CYIIIECTBOBAHUHU U BCEOOITHOCTH.
OTtpullanue BbICKa3bIBAHUM C «00JIBIIIEY, «MEHBIIIEY, «OOJbIIE WU PAaBHOY,
«MEHbIIIE WK PaBHO». MeTo1 «OT MPOTUBHOTOY. JIorHYecKre TaOJIUIIbI.
OTtpullanue BbICKa3bIBAHUM C «W», «HIJIH», 00JIEE CIOKHBIX BhICKA3bIBAHUU.
Jlornueckue 3a1a4u Ha OLEHKY U puMep. JlokazaTenbcTBa, UCIOIb3YIOIIHE
yepenoBaHrne 00beKTOB. Pacnosnoxxenrne 00beKTOB MO KPyTy.
2. IlpuHUMNBI peleHus 3a1a4.
[IpencraBiieHre yCcaoBUs 3a]a4d B BUAE HECTAHJAPTHOTO YEpTEXKa.
['eoMeTpuyeckre HHTEPIPETALMH JIOTUYECKUX U aprU(PMETUUECKUX 3a7ad. Maiibie
cinyyau. Paznenenue 3agaun Ha S5KBUBaJIEHTHBIE ToA3anauu. CocTaBieHue
0JIOKOB U3 JIEMEHTOB pa30MeHUs. 3a]a4Ml C MOBTOPSIONIUMUCA 0ObEKTaMHU.
Meroa npoBepKr OTBETa (3aKOHOMEPHOCTH) Ha MaJIbIX CllydasX. AHaIu3 3a1a4u
¢ KoHI[a (0OpaTHBIN X0/1) B apu(PMETHIECKUX U JTOTUYECKUX 3aadax. CpaBHEHHE
C METOJIOM BBeJIeHU NepeMeHHOl. Tabau4yHoe mpeACcTaBIeHHEe aHalu3a ¢ KOHIIA.
PaccmoTpenue nocneaHero mara mporecca, €ro HCIoib30BaHue ISl
JI0OKa3aTEIbCTB B JIOTHYECKUX 3a7ayax. 3aJjaui ¢ BOIPOCOM «CKOJIBKO HYKHO
B35Th?». Mlcrionp30BaHre OTPUITAHUN PJIEMEHTAPHBIX BBICKA3bIBAHUM MPU
pemenuu 3aaa4. DopmansHoe BBeAeHue nmpuHuuna Jupuxie. Cessb C
J0Ka3aTeNIbCTBOM «OT MpOoTUBHOTO». O000meHus npuniuna Jupuxie. [puHiun
Hupuxie B reoMeTpuueckux 3agavyax. Ocratku u npuHuun Jupuxie.
3.AJITOPUTMBI U KOHCTPYKIIUH .
[lepenuBanus (3aaun HA OTMEPUBAHKE ONPEIETIEHHOTO KOJIMYECTBA KUIKOCTH C
MTOMOIIIBIO IBYX WJIM 00JIe€ €eMKOCTEH U UCTOYHHKA BO/BI). TabmuunHas ¢popma



3alKCH IIaroB ajJrOPUTMA. Y KPYITHEHHUE IIaroB ajJropuT™Ma Ipyu HaJTu4duu

MOBTOPSIOIIMXCS TPYII ASUCTBUH (M€ aNTOPUTMUYECKUX ITUKIIOB).
[Tepenpassl. Opraru3anus nepedopa B 3aja4ax Ha Mepenpanwl, ynooHas hopma
3anucH peuieHus. Maes npoMexyTouHbIXx 0OpaTHBIX JEHCTBUM 1Jist paOOThI
anroputMa (repeBo3 o0bekTa o0patHo). CocTaBlieHHE aIrTOPUTMOB yTaibIBaHUS C
ITOMOILIBIO BOIPOCOB, HA KOTOPBIE MOKHO OTBETUTH TOJIBKO «Ia» WUIIU «HETY.
JlokazaTenbCTBO HECOCTOATEILHOCTH AJITOPUTMA, TTO3BOJISIIOLIETO TIPH
OJIMHAKOBBIX HAYaJbHBIX JAHHBIX NOJYYUTh pa3InYHbIC OTBETHI. B3BemmBanus.
CocrapiieHue alropuTMoB OIpeiesieHns (PaTbIIMBBIX MOHET C TTIOMOIIBIO
B3BemuBaHui. [Ipsimast u kocBenHast unpopmanus. [TonsiTre o KoIMYecTBE
uHpopManuu. JJokazaTeabCTBO HEBO3ZMOXKHOCTH IMOCTPOCHHS allTOPUTMA MIPH
HEJ0CTaTOYHOM KOJMYECTBE B3BEIIMBAHUMN. 3a/1a4u HA UCTIBITAHUS C JPYTUMU
CIO’KETaMU.

4 rpbl M CTpaTerum.

[TonsiTue MaTeMaTUYECKON UTPHI U1 ABYX UTPOKOB HAa IPUMEPE UTP C
IaxMaTHeIMU (GUTypamMu Ha Jockax. UTrpel-ITyTKH, B KOTOPBIX TOOEAUTENH
3aBHCHT TOJIKO OT KOJIMUECTBa payH10B. DopMupoBaHue MpeICcTaBICHUS O
BBIUTPBIITHBIX MO3UIUAX. [[OHATHE BRIUTPHIIIHON cTpaTernu. MareMaTH4ecKue
UTPBI C OJHOUW nHpopManuen. Mcnonb3zoBanue AepeBa nepedopa s
JI0Ka3aTeJIbCTBA BEPHOTO BHIOOpA CTpaTery.

CummMmerpuyHas crparerus B urpax. Jloka3arenbCTBO CUMMETPUYHON CTPATETUN.
CuMMeTpHuuHas CTpaTerus ¢ «IeHTpom». [IpuMepsl HEBEPHOTO UCTIOIb30BaHUS
CUMMETPUYIHON CTpaTeruy. BHIUTPHINIHBIC TO3UIINN KaK METO
KOHCTpyHpoBaHus ctpateruu. Urper Ha onepexxkenne. rpel, B KOTOPBIX OJUH
UTPOK MOYKET FrapaHTUPOBATh Ce0€ «HUUBIO.

VI. KOMBUHATOPUKA 1 TEOPUA MHOXECTB .

1. KomOunaropuka.

Hcnonb3oBanue cxeM (rpadoB) A1t y10O0CTBaA MOJCUETa KOJTUYECTBA CBS3EH
(mopor, pykonosxatui). JlokazaTenbcTBa HEBO3MOKHOCTH IOCTPOEHHUS rpada ¢
OnpeaeeHHbIM KOJIMYECTBOM cBsi3eil. [loacuer ob1iero KoJmyecTsa urp B
OJIHOKPYTOBOM TypHHUpE. CBA3b MEXIY MPSAMBIM IOJICYETOM YHCIIA CBA3EH 110
CXEME U JIBOMHBIM TOJICYETOM YEPE3 CyMMApPHOE KOJUYECTBO BBIXOSIINX
«cBsizei». JlepeBo BapMaHTOB AJIs PEIICHHs] KOMOMHATOPHBIX 3a1ay. [lepexon ot
JIepeBa BapHaHTOB K MpaBuity npousseaeHus (npasuiy «»). [Toacuer
KOJIMYECTBA YKCENl C ONPEACIICHHbIMU cBOMCTBaMHU. [IpaBuiio cyMMsbl (paBuiio
«JI1») u npaBuno npousseaeHus (mpasmio «»), onpeaeneHue cutyauuii 1is
MCIOJIb30BaHUs KaXA0Tr0 IpaBuiia. 3aauu, TpeOyrolue NCIOIb30BaHUs
KOMOUMHaIMKU 3TUX npaBuJ. [lepecranoBku 06€3 TOBTOPEHUIN U C MOBTOPEHUSMU



Ha TIpUMeEpe aHarpaMM ciioBa. BeiBos (hopMyIibl 715 UKcia MEPeCTaHOBOK U3
npasuia npousseneHus. Gakropuan u ero cporcraa. [lepectaHoBkH ¢
NOBTOpeHUsIMU. BbiBo (hopMybl.

2. Teopusi MHOKECTB.
Jlnarpamma Ditnepa — Benna niist aAByx, Tpex u 6omee MmHOkecTB. [lepeceueHue
U 00BEMHEHNE MHOXKECTB, PA3JIMYHbIE METObI MTOICUETA KOJIMYECTBA JIEMEHTOB
B MIEPECEUCHUM U O0BEIMHEHUU HA TOTOBBIX AUarpammax. Beenpenue
BCIIOMOTATEILHOM TUarpaMMBl JJIs pelieHus 3aa1aun. Pabora ¢ MHOXKECTBaMU ¢
HEW3BECTHBIM KOJIMYECTBOM JIEMEHTOB. JIornueckue 3a1aun Ha MHOXKECTBA,
CBSI3aHHBIE C JIOJISIMU U JpoOsiMu. MeTo/ TOTIOTHEHU B 3a/1auax.
Hcnonb3oBanue Kpyros Diliepa 1 METO/1a JOTIOTHEHUSI B KOMOMHATOPHBIX
3a/1a4ax, B TOM YUCJIE JJ1sl BBIYMCIICHUSI KOJMYECTBA YUCEII B IUana3oHe,
JESUXCS WU HE JACJSIIINXCS Ha KaKrue-To yucia. MeTo1 BBeJeHUs
NEPEMEHHOM MPU PEUIEHUH 3a7a4 PO MHOYKECTBA.
VII. KOMBUHATOPHAS TEOMETPUSI.

1. Packpacku u pa30oueHuUs.

Packpacku nocok. KonctpyrpoBanue npumepa pacKpacku JOCKU € YKa3aHHBIMU
CBOMCTBaMU. 3aJja4l-COPEBHOBAHUSI HA paCKPaCKy JOCOK B HauOOJbIIIee U
HavMEHbIIee KoauyecTBO 1BETOB. «IIpaBunbpHas packpacka. Packpacka
reorpauyeckoil KapThl Kak IPUMEP «IIPABUIBHOI» packpacku. YepenoBaHue
00BEKTOB KaK YaCTHBIN CclTydall «Il1axMaTHOI» packpacku. UepenoBanue
00BEKTOB B pAY, 10 Kpyry. OTHOCUTEIHEHOE KOJIMYECTBO YEPE Ty OIINXCS
00bEeKTOB. YeTHOCTh CYMMBI YUHCEI B MPOMEKYTKE. CBSI3b UepeIOBaHUS U
pa3omeHus Ha rmaphl. Paspe3anus maxMaTHOM TOCKH. Maes ucronbs3oBaHus
3a/IaHHOM IIaXMaTHOM pacKpacku B JAokasatenbcTBax. [[laxmaTHas packpacka
JIOCOK, €€ MCIIOJIL30BaHUE IS OLIEHOK M JoKa3aTeabcTB. O000IIeH e IIaXMaTHOM
packpacku Ha ipyrue o0bekThl. [1laxmaTHas packpacka pedep u rpaHeit Kkyoa.
[Tpunnun J{upuxiie B 3axavax ¢ packpackou. Mcnonb30BaHne pacKpacKu JJis
HaXO0XJICHUS U JOKa3aTeIbCTBA €IMHCTBEHHOCTH NpuMepa. Busl packpacok
KJIETUATHIX JIOCOK B JiBa U OoJiee 1BeTa. Packpacka rnojocamu, AuaroHajabHas
packpacka B HECKOJIBKO IIBETOB, «KPYIMHAas» IIaXxMaTHasl pacKpacka.
Jloka3aTeabCTBO HEBO3MOXKHOCTHU pa3pe3aHus Ha OCHOBE PACKPACKH.

2. Teopus rpados.

N3obpaxkenue rpadoB. ['pad kak crnocod y100HOTO MPECTAaBICHUS CBSI3EH
Mexay oObekTamu. Mzomopdusm rpadoB. Paznuunbie crocoObl M300pakeHUs
cBsa3erl. HeopueHTHpOBaHHBIE U OpUEHTUpPOBaHHbIE CBiA3U. Mccinenosanue
BO3MOXKHOCTH HapucoBaThb (QUIypy OJHUM pocuepkoM. Teopema Diinepa kak
dbopManbHBI  CIOCOO TMPOBEPHUTH, MOXKHO JIM HapUCOBaTh (QUTYPY OJHUM
pocuepkoM. HedeTHOCTh cTeneHel BEepIIUH KaK CIIOCO0 BBISABJICHHSI KOHIIOB MyTH.
[Tonubit rpad. KommyectBo pedep B nmonHoM rpade. I'padpl maxmaTHbix Guryp u



KOJIMYECTBO pebep B HUX. J[ByAOIbHBIN rpad Kak MOJENb CBA3EH MexX 1y 00bEeKTaMu
nByx tunos. IlpencraBnenue TypHupa B Buze rpada. dopmanbHoe onpeneneHue
rpada. Bepumumnel, peOpa, creneHy BepuivH. JleMma 0 pyKonoxkaTHsX Kak crocod
moJjicueTa KojamdecTBa pedep B rpade uepes cymmy creneHeit BepmmH. CBONCTBO
YETHOCTH KOJIMYECTBA BEPIIIMH HEUETHOH cTeneHu B rpade. Jlemma o xopoBojax.

Komb6unaropnas reomerpusi.

B3anMHO€E pacIionokeHue TOYEK U OTPE3KOB Ha IJIOCKOCTH. TOUKH U OTPE3KH,
JeXalue Ha OJHOM mnpamon. Maes o0 yBeIWYEHWM KOJIMYECTBA YacTed Mpu
pa3pe3aHuy HEBBIMYKIBIX Quryp. Pa3zpesanue ¢uryp Ha dactu ¢ omnpeaercHHbIM
YHUCIIOM CTOpOH. Pa3pe3anne Ha yacTu, He 00pa3yroue MPsIMOYTOIbHUKH. 3aaun
Ha oObenuHeHue ¢uryp. IlokpeITHE TIIOCKOCTH OJUHAKOBBIMHU (pUrypamu
(mapketsl). Ilonsatue o wHoroyronbHuke. [lapkeTel B (opme NpaBUIBHBIX
MHOTOYTOJIBHUKOB (TPEYrOJIbHUKH, KBAJApaThl, IIECTUYTOJBbHUKN). 3aMOLIECHUE
KJIETYaThIMH (PUTypamMu. 3aMOUIEHUE MHOTOYTOJIbHUKAMU HENPABUIBHON (hOPMBI.
3aMOIIeHUE HEBBIMTYKIBIMA MHOTOYIOJBHUKAaMU. 3ajayd o0 Hauboiiee IJIOTHOM
yknanke. HeBbimykiible QUIrypbl Kak CpeICTBO  MPEOJOJIEHHS  MHHUMBIX
IPOTUBOpEUHil. 3a/1a4uu O IepeceueHuu Quryp.

IINIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUSA IIPOrpaMMbl BHEYPOUHOIO Kypca
«OnmuMIIHaIHast MAaTEMATHKa» XapaKTePU3yIOTC:

1) naTpuoTHYeCcKoe BOCIMTAHHE:

IPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHCKOU
MaTeMaTUK{, LEHHOCTHbIM OTHOUIEHWEM K  JOCTWIKEHHUSIM  POCCHUMCKHUX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHXKEHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, MpPEICTaBICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHUH, IpOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKHUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IIPUHLIUIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTME B PELICHUM NPAKTHUYECKUX 3a1a4
MAaTeMaTUYECKOW HAMPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEM KM3HM ISl yCNEMHON npodeccruoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM WU



IOCTPOECHNUEM MHAMBUAYAIBHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEN;

4) acTeTHYecKOe BOCIUTAHME:

CIOCOOHOCTBIO K OMOLIMOHAIBHOMY M  ACTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHM, PacCyXIACHWH, YMEHHUIO BUJIETbH
MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpPHUEHTalMel B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4HBIX
IPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
o0IiecTBa, MOHUMAHUEM MaTEMaTHUYECKOM HayKd Kak c(epsl 4YeIoBeuecKoi
JEATEIbHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALINY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOW KYJIbTYpOH KakK CPEACTBOM
IIO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMHA HCCIEN0BATENBCKON
NEATEIbHOCTH;

6) ¢usnuyeckoe BocnuTaHHMe, (popMHMpPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOI0 0J1ArONOTy YU :

TOTOBHOCTBIO IIPUMEHATH MATEMATUYECKUE 3HAHUA B HHTEpPECAX CBOEIO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o0pa3a JKU3HU  (340pPOBOE  IHUTAHUE,
COQJIaHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXa, peryiisipHas (usnveckas
aKTUBHOCTH ), C(HOPMHUPOBAHHOCTHIO HaBbIKA pe(ICKCUH, IPU3HAHUEM CBOETO IpaBa
Ha OIMOKY M TaKOro e MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTAalMEN Ha TPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUM [T PEIICHUS 3a/1a4 B
00JIaCTH COXPAHHOCTU OKPYXAIOLIEH Cpelibl, MJIaHUPOBAHMS MMOCTYNKOB U OLEHKH
UX BO3MOKHBIX MOCJIEACTBHUM 7151 OKPYXKAIOIIEH cpefibl, 0OCO3HAHUEM II00AIbHOTO
XapakTepa dKOJOTHYECKHUX MpoOJieM U IMyTeil UX pelIeHHUs;

8) ajanTanus K M3MEHAIOMUMCH YCJIOBHAM COLUMAJIBHON U NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSAM B YCIIOBHUAX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHHME YUUThCA y OPYIHX JIOJEH, MpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 ONBITA IPYTHX;

HEOOXOAMMOCThIO B  (OPMUPOBAHUM HOBBIX 3HAHW, B TOM YHUCIHE
(bopMynupoBaTh UJIEU, HOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM UHCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYalMIO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI3OB, TPEOYIOLUIMH KOHTPMEpP, KOPPEKTUPOBATH
OpUHUMAaeMble pElIeHUusT U JAEUCTBUA, (POPMYIUPOBATH U OLIEHUBATh PUCKH U
NOCHEeACTBUS, (POPMHUPOBATH OIBIT.



METANIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS

Ba3oBnle Jjornueckue 1eiicTBUA:

BBISIBJISITH U XAPAaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKU MaTEMaTHUYECKUX
OOBEKTOB, TOHATUN, OTHOLIEHUN MEXIy MOHATUAMHU, (HOPMYJIUPOBATH
ONpENENEeHUs]  MOHATHM, YCTAaHABIMBAaTh  CYIIECTBEHHBIM  IPHU3HAK
KJIaCCU(pUKAIMU, OCHOBAaHUS IJs1 OOOOILNEHWS W CpPaBHEHHS, KPUTEPUU
IPOBOMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (OpMyIHpoBaTb M  IPEOOpPa3OBBIBATh  CYKICHUS:
YTBEPAUTEIbHbIE W OTPULATEIbHBIE, €AUHUYHBIC, YacTHbIE W OOUIME,
YCIIOBHBIE;

BBISIBIISAITH ~ MATEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpPOTUBOpEUMsT B (aKTax, JaHHBIX, HAOJMIOJEHUSAX U YTBEPKIACHMSX,
npemiaraTb KpUTEPHUHN IS BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYMH;
JenaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHUH, YMO3aKIIOUEHH 110 aHAJIOTUU;

pa3buparh J10Ka3aTeabCTBA MAaTEMAaTUUYECKUX YTBEP)KIEHUHN (IpsIMble U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEIbHO HECJIOXKHBIE JI0KA3aTelbCTBA
MaTeMaTHUYeCKUX (PaKTOB, BBICTPAWBaTh AapryMEHTALMI0, IPUBOIUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapMAaHTOB pElICHUs, BbIOMpAaTh HauboJee MOAXOMAUIMN C yd€ToM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBaTe/IbCKHe JeiiCTBUS.

WCITOJI30BaTh BOTPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT IO3HAHUSA,
(bopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITeJIbHO yCTaHaBJIMBaThb HMCKOMOE U JlaHHOe, (POopMHUpOBATH
THUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIIUI0, MHEHHUE,

MPOBOJUTh TIO CaMOCTOSATEIHLHO COCTABJICHHOMY TUIAaHY HECIIOKHBINA
DKCIIEPUMEHT, HEOOIBIIIOE UCCIICOBAaHUE TT0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEeMaTU4YECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTY COOOI;
CaMOCTOATENHFHO (POpMYyIUPOBaTH 00OOIIEHUS U BBIBOJIBI M0 pe3yibTaTam
MPOBEAEHHOTO0 HAOJIONCHMS, HCCIIECIOBAHUSA, OIICHHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIECCa, a TaKXKEe BBIJIBUTATH
MPETNOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora c nundopmanueii:



BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIIMH, JTaHHBIX,
HEOOXOMMBIX JIUIS PEIICHUS 3a]1a49H;

BBEIOMpATh, aHAJIU3HPOBATh, CHUCTEMATHU3MPOBATh W HHTEPIPETHUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUSI,

BEIOWpATh (GOpMY TpEACTaBICHUS WHPOPMANMA U WIUTFOCTPUPOBATH
pelaeMbie  3aJayd  CXeMaMH, JuMarpaMMmaMHi, HWHOH Trpadukod H UuX
KOMOHMHAIIUSIMU,

OIICHMBATh HAAEKHOCTh WH(POpPMAIMKA 10 KPUTEPHSAM, MPEII0KEHHBIM
yauTeNIeM Wiu CHOPMYITHUPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁmﬂe HeﬁCTBHH:

BOCIIPUHUMATh U (HOPMYITUPOBATH CYKJICHHUSI B COOTBETCTBUH C YCJIOBUSIMU
U LETsIMU OOIIEHHUS], SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOJYy PEIICHUS
3a/1aud, KOMMEHTHUPOBATh MOJYYCHHBIN pe3yIbTarT;

B XOJIe OOCYKJIEHUSI 3a/1aBaTh BOMPOCHI M0 CYIIECTBY OOCYK1aeMOMN TEMBI,
poOJIeMbl, perraeMoil 3aJauu, BHICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pELIEHHUs], COIOCTABIISATh CBOU CYKJCHHUS C CYKJICHUSIMU IPYTUX YYACTHUKOB
Jyanora, OOHapy>KMBaTh Pa3lIMuU€ U CXOACTBO MO3UIIMKA, B KOPPEKTHOU
dbopme hopMyIHpoBaTh pa3HOIIACHS, CBOU BO3PAKECHUS;

MPECTABIIATh PE3YIbTaThl PEIICHUS 3a7a41, YKCIIEPUMEHTA, UCCIICI0BAHUS,
MPOEKTa, CAMOCTOSITEIHLHO BBIOMPATh (OpPMAT BBHICTYIUICHHS C YUETOM 3aa4
MpEe3eHTAIMU U 0OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIL30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHAUBUIYaTbHON
paboThI MpHU pelIeHNH YYeOHBIX MaTEeMaTHYECKUX 3a/aY;

MPUHUMATH 11€Jb COBMECTHOM JESITENIbHOCTH, TUIAHUPOBATH OPTraHU3AIUIO
COBMECTHOW pabOThl, pacmnpenensTh BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyXaTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPymHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OoOMEH
MHEHUSIMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OIICHUMBATh KA4E€CTBO CBOETO BKJIaJa B OONIUMN MPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusanus:

CaMOCTOATENIbHO COCTABJIATH IJIAH, aIrOPUTM pEIIeHUs 3a7adyu (WM ero
4acTh), BBIOMpATh CHOCOO pEMICHUS ¢ YYETOM HMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBaTb U KOPPEKTHPOBATh
BapUAHTHI pEeUIEHUH C YYETOM HOBOM MH(OpMAIUH.



CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:

BJIQ/IETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIecca U pe3yJibTaTa
peLIeHNs MaTEMaTUUECKOM 3a/1a4H;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PEILICHUM 3a1a4H,
BHOCUTH KOPPEKTHBBI B JAESATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IIOCTABICHHOMN LICIH U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JTOCTHOKCHHS WIM HEIOCTH)KEHHS LENH,
HAXOAHUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.
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