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INOACHUTEJIBHASA 3AIINCKA

OBIIASI XAPAKTEPUCTUKA KYPCA K JIOIMNOJIHUTEJILHO
OBIIEOEPA3OBATEJABHOM OBIIEPA3ZBUBAIOIIEN TPOT'PAMME

AHO JIMIIEA «'AH3EVCKAS JIAIbS» "OauMnouagHast MaTeMaTHKAa"
Pabouas nporpamma «OnuMnuaaHasi MaTeMaTHKa» UMEET HHTEIIEKTYalbHYIO
HaIpaBJICHHOCTh U pa3paboTaHa B COOTBETCTBUU ¢ PDeepanbHbIM 3aKOHOM «O0
oOpazoBanuu B Poccuiickoit ®deneparu» ot 29.12.2012 Ne 273-D3, npukazom
MunucrepctBa oOpazoBanus u Hayku PD «O06 yTBepxkaeHuu dhenepaibHOro
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHapTa OCHOBHOT'O OOIIETro
oOpazoBanus» oT 17 nekadbps 2010r. Ne 1897 (B pen. npukaza ot 29 nexadps
2014r Nel1654), CanlluH 2.4.2.2821-10 «CanuTapHO-3IUAEMHUOIOTUYECKUE
TpeOOBAHMS K YCIOBUSIM U OpraHU3alii 00y4ueHus B 00111eo0pa3oBaTeIbHbIX
yupexaeHusix» (I[locranosnenue ['maBHOro rocy1apcTBEHHOTO CAHUTAPHOTO
Bpaua P® ot 29.12.2010r. Ne 189 3apeructpupoBano B Muntocte PO 03.03.2011
r., per. Ne 19993), mmanom AHO Jluneit «I"an3eiickas imaapsi».

HEJIN U3YUEHUS KYPCA "Oanumnuaanasa marematruka'':

Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKECHHS M JIOTHYCCKOTO MBIIIJICHUS B
MpOIIeCCe PEIICHUS HECTaHIapPTHRIX MaTeMAaTHISCKUX 3a/1a49; (POpMHUPOBAHUE
MaTEMaTUYECKOM IPAMOTHOCTH yYaIMXCsl HA OCHOBE CAMOCTOSATEIbHBIX
HCCIIeIOBAHUM OOBEKTOB M SIBJICHUM OKPYKAIOIIETO MUPA U HAYYHOTO 3HAHUS.

®OPMBI ITPOBEJIEHUSA 3AHSITUN KYPCA "OJuMnuagnas
MaTeMaTuka'':
dbpoHTanbHasA, B MAITBIX TPYNaX, MHIUBUyaIbHAS.

YYEBHO-METOAUYECKOE OBECIIEYEHUE

[Iporpamma kypca «OnumnuagHas MaTEMaTHKa» HMMEET KOHIICHTPUYECKUMA
xapakrtep. [logbopky 3amady pekoMeHAyeTcsl OoCyllecTBIATh o coopHuky BMK
MI'Y mkone H.JI. 3onorapeBa, M.B. ®@enoroBa «OnumnuagHas MaTeMaTHKa.
Jlormueckue 3agaum» S5-7 kinacc. Metoanuku ['oCy1apCTBEHHOTO aBTOHOMHOTO
00pa3oBaTeNBbHOTO  YUYPEKICHUS  JOMOJIHUTEIBHOTO  MPO(ECCHOHATEHOTO
oOpazoBanusi . MockBbI «L[eHTp megarorunaeckoro MacTepcTBay



COJIEPKAHME KYPCA "OaumnuaaHasi MaTreMaTuka'

Cro:keTHbIE JIOTHYECKHe 3a4a4M. JIOTHUeCKUe CIOKETHBIE 3a/1a4H, PEIIaeMble
METOJIOM Tiepedopa, TabIuIeil, nepeceueHueM MHOXKECTB.

HcTuHHBIE U JIOKHBIE BHICKA3bIBAHUA. PhIllapu, kel bl, XUTPeNbl.
Jlornueckue 3anaun Ha UICTUHHBIE U JIOKHBIE BBICKA3bIBaHUs. B 3a1auax Takoro
TUIa HEOOXOAUMO YMETh JIOTHYECKHU pacCy X AaTh U MepedupaTh BCe BO3MOXKHbBIE
BapuaHThl. YacTo yn1o0HO OTOPOCUTH 3aBEIOMO HEMOXOISIIUE BAPUAHTHI U
paccMOTpEeTh OCTaBIIMECS. BOTBIIMHCTBO 3a7]a4 JAHHOTO pa3jielia Mpo phlluapen
(OHM Bcerja roBOpST MpaBay), JHKELOB (BCEr/ia JITYT) U XUTPELOB (MHOTAA
TOBOPAT MpaB/y, & UHOTIA JITYT).

IlepenpaBbl M 3a1a4M HA NepeJuBaHue. Jlornueckue 3a1a4n Ha IEPEMENIEHUE
OOBEKTOB WJIU TIEPEIMBAHKE KUJKOCTU MEXAY COCYJIaMU Pa3HbIX 00bEMOB.

3amaumn Ha B3BemMBaHMe. JIornueckue 3a/1auu, CI0KET KOTOPBIX COIEPKUT
YalieyHble BEChl 0€3 TUPh, KOTOPbIC YPABHOBEIICHBI, €CJIM B 00EHX YaIlIKax JIeKaT

OJIMHAKOBBIE 10 BECY MPEAMETHI, U OJIHA U3 YAIIECK TOJHUMAETCS BBIIIE, YEM
Jpyrasi, €CJId B HeW JEXKUT OoJiee NErKUi mpeaMeT. 3aa4u Ha TOUCK (DaTbITUBBIX
MOHET Cpeau HacTOoAMX. DanbIIMBbIE MOHETHI OTJIMYAKOTCS 10 BECY OT
HACTOSINX, @ HACTOSIIUE BCE BECAT OAUHAKOBO.

HpuHuun kpaiHero. Jlornueckue 3a1a4n, KIOYEBOU HIEEH KOTOPBIX
OKAa3bIBAETCS PACCMOTPEHUE HEKOTOPOU KpalHEW WM DKCTPEMAIIBHON BEJIMUUHBI,
3aHMMaloIIeH 0coboe (KpaiiHee) oJI0KeHHEe, HalpuMep,: HauboJbIIee,
HaWMeEHbIIIee, IIEHTPATLHOE YHUCIT0, OJMKaiIas TOUKa, camasi OoJbInas Win
camasi MaJieHbKasi reomeTpuueckas purypa, purypa, Jexariasi B CTOpOHE OT
oCTaJbHbIX. [[pUHIIUIIOM KpaWHETO - METO PEIIEHHUS 3a/1a4, IPU KOTOPOM
paccMmaTpuBaeTcs KpaitHu 00BeKT B Habope 00beKTOB. VIcTosib30BaHKE 3TOTO
MPUHLAINA I JOKA3aTEIbCTBA YTBEPKICHUN WU PEIICHUS 3a/1a4.

Ounenka + npumep. Jlorudeckue 3aga4uu, B KOTOPHIX TPeOyeTCss HAWTH
HanOOJIbIIIEe WM HAUMEHBIIIEE 3HAUCHHE KaKOK-TH00 BETUYHHBI, TyTeM
OIICHUBAHUS, T. €. JOKA3aTeIbCTBA, YTO JaHHAS BEITMYMHA HE MOXKET OBITh
OombIne (MEHBIIE) HEKOTOPOTO 3HAYEHHS, 4, 3aTE€M, TTOATBEPIUTH IPUMEPOM, UTO
JAHHOE 3HAYE€HUE JOCTUTAETCS.

Hpunuun Aupuxie. Metoa gokazarenbctBa «OT TpoTUBHOTOY. [IpuHIUI
Hupuxne. Pemuenue 3ana4d Ha ipuHuun Jupuxiie.

Hpunuun {upuxiie U AeJUMOCTh HeJIbIX Ynced. [ [pumenenne npuHnuna
Hupuxie npu paboTe ¢ ocTaTKaMH OT JIeJIeHUs LebIX uyncen. Pemenne 3amau Ha
JEITUMOCTb.



Hpuauun {upuxiie 1 JONOJHATEIbHBbIE CO00pakeHus. Jlornueckue 3aaad, B
KOTOPBIX HE Cpa3y NOHITHO, YTO HAJO MPUHATH 3a KJIETKH, @ UYTO — 32 KPOJIHUKOB,
U TpeOYIOTCS JOTIOHUTEIbHBIE COOOpakeHHsl, YTOOBI ATO caenaTh. B Oonee
CJIO’KHBIX 3a/la4ax KJIETKU WU (M) KPOJIMKOB HEOOXOUMO MPEIBAPUTEIIHHO
CO3/1aTh.

Hpunuun Jupuxie B reoMeTpun. ['eomeTprueckue 3a1a4u ¢ NPUMEHEHUEM
ananora npunnuna Jupuxiue: Ecnu Ha oTpe3ke (OKpY>KHOCTH) JUTHHBI 1
PacCIoJIOKEHO HECKOJIBKO OTPE3KOB (AYT), CyMMa JUIMH KOTOPBIX O0JbIIe 1, TO 1Mo
KpaliHel Mepe /1Ba (JIB€) U3 HUX UMEIOT 0011yI0 TouKy. Ecinu BHYyTpH (uUrypel
10 1 pacnosioxeHo HECKOJIbKO GUTyp, CyMMa IIIOMIaeld KOTOPBIX 0O0JIbIIIe
1, To o KpaliHel Mepe ABE U3 HUX UMEIOT OOIIYIO TOUKY.

Hpunoun {upuxjie 1 OKPacKa IJIOCKOCTH U ee yacreil. Tabauubl. 3a1aun Ha
WCIIOJIb30BaHUE MpUHIHUIA J[MpUXJIe IPU OKpaIIMBAaHUH INIOCKOCTH, €€ YacTel U
00BEMHBIX (PUTYp B pa3IUYHBIC 1IBETA.

3agaum u3 Teopuu Yuces (4€THOCTh, 1eJTUMOCTD | T. 1. 3314 HA YETHOCTD,
pa30KeHHe Ha Taphbl),

3aa4M HA pa3pe3aHMe, aHAJIM3 C KOHIA,

3axa4yu 10 KOMOMHATOPHOM reOMETPUH,

KomOuHnaTopHble 3a1aun

I'padbi: KoHcTpykuuu ¢ yncjiamu, pedycbl ApupMeTudecKue TEKCTOBbIE
3aa4M, 3a71a41 Ha Bo3pacTsl [loacyer nByms cnocodbamu



ININIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATBI

TOTOBHOCTB U CIIOCOOHOCTh 00YYAIOIINUXCS K CAMOPa3BUTHIO, COPMUPOBAHHOCTb
MOTHBALMU K YYEHHUIO U ITO3HAHUIO, [ICHHOCTHO-CMBICIIOBBIE YCTAaHOBKU
IIKOJIBHUKOB, OTPaXKarol[Ue UX WHIMBHUYAIIbHO-TUYHOCTHBIE MIO3ULUH,
ColLIMajbHbIE KOMIIETEHTHOCTH, TMYHOCTHBIE KaueCTBa, C(OOPMUPOBAHHOCTH
OCHOB POCCHMCKOM Y I'PAXKIAHCKON UIAEHTUYHOCTHU.

METAIIPEJMETHBIE PE3YJIBTATBI

PerynsituBubie YY/I:

CaMOCTOATEIBLHO OOHAPYKUBATH U (POPMYJIMPOBATH yUEOHYIO IPOOIEMY;
BBIJIBUTaTh BEPCUH pEUIEHUS TPOOIEMBbI, 0CO3HABAThH (M UHTEPIPETUPOBATH B
cily4ae HEOOXOJIMMOCTH) KOHEUHBIN pe3yJIbTaT, BEIOMPATh CPEACTBA JOCTUKEHUS
LEIU U3 IPEIJIOKEHHBIX, a TAK)KE UCKATh UX CAMOCTOSITENBHO;

paboTas 1o I1aHy, CBEPATh CBOU JEHCTBUS C LIEJIbIO U, IPU HEOOXOJUMOCTH,
UCHPABIISATH OLUMOKU CAMOCTOSITETILHO (B TOM YHCIIE M KOPPEKTUPOBAThH
TJI1aH);

B JIMAJIOTE C YUYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSTENIbHO BhIpaOOTaHHbBIE
KPUTEPUH OLICHKH.

ITo3HaBaTeabHble YY/I:

MPOBOJUTH HAONIOJCHUE U SKCIEPUMEHT IO PYKOBOACTBOM YUUTEJS;
OCYILECTBIISATh PACUIMPEHHBIN MOUCK MH(POPMAIIH C UCIIOJIb30BAHUEM
pecypcoB 6nbnuorek u MaTepHera;

OCYIIECTBIIATH BIOOP Hanbosee 3pGeKTUBHBIX CITOCOOOB peIIeHUS 3a/1a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIA;

aHaJIM3UPOBaTh, CPABHUBATH, KIaCCUPUIIMPOBATh U 00001aTh (GaKThI U
SIBIICHUS;

JIaBaTh OMNpEICTICHUE TOHITHSIM.

CpenctBom GhopMUpPOBAHUS MTO3HABATENBHBIX Y Y [ cIyKaT yueOHBbIi
MaTepual U MPek/e BCero NpoayKTUBHBIC 3a/1aHUsI BHE YUECOHHKA.
KommyHnukaTusubie YY1

OTCTauBasi CBOIO TOUKY 3pEHUS, IPUBOJAUTH apPIYMEHTHI, IOJTBEPKAAs UX
baxTamu;

B JIUCKYCCUHU YMETh BBIIBUHYTh KOHTPAPTyYMEHTHI;

YUUTHCSI KPUTUYHO OTHOCUTBCS K CBOEMY MHEHHMIO, C JIOCTOMHCTBOM
npU3HaBaTh OMIMOOYHOCTH CBOETO MHEHUS (€CIIM OHO TaKOBO) U



KOPPEKTUPOBATh €ro;
NOHUMAs O3ULMIO JIPYroro, pa3indaTh B €ro PeUH: MHEHHE (TOUKY 3pEHHS),
JI0Ka3aTeNbCTBO (apryMEHTHI), (PaKThl; TUTIOTE3bI, AKCUOMBI, TEOPHUH.

IMPEAMETHBIE PE3YJ/IBTATDBI

OBJIAJICHE TEOMETPUUYECKHUM SI3bIKOM, Pa3BUTUE YMEHHS UCIOJIb30BaTh €0 IS
OMMCAHMS IPEIMETOB OKPYKAIOIIET0 MHUPA;

pa3BUTHE NPOCTPAHCTBEHHBIX NPEICTABICHUN U N300PA3UTENBHBIX YMEHUI,
NpUOOPETEHNE HABBIKOB T€OMETPUUECKUX TOCTPOCHHUI;

YCBOEHHUE AJIEMEHTApHBIX 3HAHUHN O MJIOCKUX (PUTypax U UX CBOMCTBAX, pa3BUTHE
YMEHUS Ha HaIJIATHOM YPOBHE IPUMEHATh CUCTEMAaTUYECKHUE 3HAHUSA O HUX IS
peuIeHus NPOCTENIINX TE€OMETPUUECKUX U IIPAKTUYECKUX 3a/a4;

dbopMHpOBaHUE YMEHUS N300pakaTh reOMETpUYECKHE (PUTYpbI HA Oymare.



TEMATHYECKOE IINTAHUPOBAHUE

BEJIMYMHBI, 3aHUMAIOIIEeH ocoboe (KpaiiHee)

5-7 KIIACCBbI
Ne HaumenoBanue pa3uesioB  Kounm- OcHOBHBIE BH/bI
OcHoBHOE coJepKaHue
n/n U TeM NPOrpamMmbl 4eCcTBO HeSITeJIbHOCTHU
4acoB
Pemienne n1Ooruyeckux CrOXKETHBIX 3a7a4H, [To3HaBaTenbHas U
C1o)KEeTHBIE JTOTHYECKHE .
3 periaemMbie METOZOM Tiepedopa, TabmauleH, UrpoBas
3a/1a4u
MIEPECEUYECHUEM MHOXKECTB. NEATEIBHOCTD
Pemienue nornyeckux 3aja4 Ha UCTUHHBIE U
JIO’KHBIE BhICKa3bIBaHMs. B 3amayax Takoro tumna
HEO0OXO/IUMO YMETh JIOTHUECKH PacCyKIaTh U
nepedupaTh Bce BO3MOXKHBIE BapraHThl. YacTo
HcTrHHBIE U JIOKHBIE
yI0OHO OTOPOCUTH 3aBEIOMO HETIOIXOISIINE [To3HaBaTenbHas
BBICKa3bIBaHUS. Priliapu, 3
BApUAHTBI U PACCMOTPETH OCTABIIHUECS. NeATEeIbHOCTD
JKEUbI, XUTPELIBI.
BonbMHCTBO 3a/1a4 JaHHOTO pasjiesia mpo
philiapeid (OHM BCerjia rOBOPSAT MpaBAy), JKELIOB
(Bcerna JryT) U XUTPEIoB (MHOTIa TOBOPSIT
npasiy, @ UHOTJA JITYT).
Pemenue nornueckux 3ajad Ha epemMenieHre
[TepenpaBbl 1 3a1a4u HA [To3naBaTenbHas
3 3 00BEKTOB WJIM NIEPEJIMBAHUE KUJKOCTU MEXKIY
nepeIuBaHUE. NEATEIbHOCTD
COCYJIaMHU Pa3HbIX 00bEMOB.
Penienue mormueckux 3ajad, KIHOUYEBOM HaeCH
ITo3HnaBarenbHas u
KOTOPBIX OKA3bIBAETCSl PACCMOTPEHUE
4 3ajgaun Ha B3BCIIMBAHUE 3 . . . WUTPOBAst
HEKOTOPOM KpalHel WK SKCTpeMallbHON
NEATEIbHOCTD




HOJIOKEHNE, HallpuMep: Haubobliee,
HauMEHbIIEe, [ICHTPAJIbHOE YNCIIO, OKanas
TOUKa, camasi OoJbIlIask WK caMasi MaJIeHbKasl
reoMerpuueckas urypa, purypa, nexaiias B
CTOPOHE OT OCTaJIbHBIX. [ I[puHIIMTIOM KpaliHero -
METOJ1 PEIeHUs 3a]1a4, IPU KOTOPOM
paccMaTpuBaeTcs KpailHui 0ObEKT B Habope
00bekTOB. Mcnoiap30BaHne 3TOT0 MPUHIIUIA 15
JI0KA3aTeJIbCTBA YTBEPKICHUIM W PEILICHHUS
3a/ay.

[IpuHIMIT KpaliHETO

Pemenue mormyeckux 3ajad, KJIHOUEBON Haeeh
KOTOPBIX OKA3bIBAETCSI PACCMOTPEHUE
HEKOTOPOU KpalHEN WIIA SKCTPEMaIbHOU
BEJIMYMHBI, 3aHUMAIOIIEeH ocoboe (KpaiiHee)
MOJIOKEHHE, HalpuMep: HauboJbIIIee,
HauMEHbIIIee, IIEHTPATLHOE YHUCIT0, OIKaiias
TOYKa, camasi OOJIbIIast MJIK caMasi MaJIeHbKas
reoMeTpuyeckas purypa, purypa, gexaiuas B
CTOPOHE OT OCTaJbHbIX. [ [pUHIMIIOM KpalHero -
METOJ1 pEIIeHUs 3a]1a4, IPU KOTOPOM
paccMaTpuBaeTcs KpailHui 00bEeKT B Habope
00bekToB. Mcmonp30BaHNne STOTO MPUHIIMAIIA JITIS
JI0OKa3aTEIbCTBA YTBEPKICHUIN WM PEIICHUS
3azay.

Ilo3uaBarenbpHas
NEATEIBHOCTD

Ouenka + npumep

Pemenue mormueckux 3aJla4u, B KOTOPBIX

Ilo3uaBarenbpHasa




[Tpunnun Jupuxie

[IpuHuun {upuxne u

JACIIUMOCTB LCJIBIX YHUCCII.

[Tpunnun Jupuxie u
JIOTIOJIHUTENbHBIC
COOOpaKEeHUS

TpeOyeTcs HaWTU HauOOJIbIIIee UITH
HauMEHbIlIee 3HaYCHHE KaKOM-TNO0 BEIMUUHBL,
IIyTEM OLICHMBaHUs, T. E. 1oKa3aTensCcTBa, 4To
JlaHHAasl BEJIMYMHA HE MOKET ObITh OOJIbIIE
(MEHbIIE) HEKOTOPOTO 3HAYEHUS, a, 3aTEM,
NOATBEPIUTH TPUMEPOM, YTO JAHHOE 3HAUCHHE
JOCTUTAETCH.

Meton nokazarenbcTBa «OT MPOTUBHOTOY.
[Ipunnun upuxne. Pemenue 3amad Ha
npuHIun upuxie.

Pemenue 3a1a4, B KOTOPBIX UCIIOJIB30BAaHUE
npuHIuUna J{upruxiie OCHOBaHO HA TOM, UTO MPHU
JeJICHUH JTI000T0 Yncia, HalpuMep, Ha 5 MOXKeT
OBITH TOJIbKO 5 paznuuHbix octatkoB (0, 1, 2, 3,
4), a nipu nenenuu Ha 10 MokeT ObITH TOJBKO 10
paznmuunbix octatkoB (0, 1, 2,...,9). B obmem
cilydae Mojydaem, uTo MpH JACJICHUH JIF0O0T0
YHUcjIa Ha N MOXKET OBITh TOJBKO N Pa3TMIHBIX
octatkoB (0, 1,2, ...,n—1). OcTatku oT
JeneHus 1 OyayT KJIeTKaMH B JAHHOM pasJiene.

Pemenne normdeckux 3agad, B KOTOPHIX HE
cpa3y MOHATHO, YTO HAJI0 MPUHSATH 32 KIETKH, a
YTO — 32 KPOJIUKOB, U TPEOYIOTCS
JIOTIOJTHUTENIBHBIE COOOPaKEHMSI, UTOOBI 3TO
caenath. B Oojee C0XKHBIX 3a7a4aX KIETKH

ACATCIBHOCTD

Ilo3HnaBarenbpHasa
JIESITEILHOCTD

Urposas u
I03HaBaTeIbHAs
NEATEITBbHOCTD




wiH (1) KPOJIMKOB HEOOXOTUMO
HpEeBAPUTEIHLHO CO3/1aTh.

Pemenne reomeTpuyeckux 3agau ¢
OpUMEHEHUEM aHayora npuHuumna: Eciou Ha
oTpe3Ke (OKpYKHOCTH) JUIMHBI | pacnoyioxKeHo
HECKOJIBKO OTPE3KOB (IyT), CyMMa JIJIUH

10 [Tpunnun {upuxie B 3 KOTOpBIX Oouibliie 1, TO MO KpaifHel Mepe JBa XyII0KECTBEHHOE
reOMETPUHU (1B€) M3 HUX UMEIOT 0o0LTYyI0 TOuKy. Ecin TBOPYECTBO
BHYTpH (PUTYPHI TUIOMAAN 1 pacnookeHo
HECKOJIBbKO (Uryp, CymMma IIomaae KOTOpbIX
Oonpuie 1, TO MO KpaliHEH Mepe JIBe U3 HUX
UMEIOT OOIIYIO TOUKY.
[Tpunnun Jupuxie u Pemenune 3a1au Ha UCIIOIB30BaHKUE ITPUHLIUIIA IpoexTHas
11 OKpacKa IUIOCKOCTH U €€ 4 Jlupuxiie npyu OKpaIIMBaHUHU INTIOCKOCTH, €€
yacteid. TaOauIbl. yacTel U 00BEMHBIX (PUTYp B pa3IMYHbBIC [IBETA. ACATEIRHOCTD
OBIIEE KOJINYECTBO 34

YACOB IO TPOI'PAMME




