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IHosicHuTEeNLHAA 3aNIUCKA

B coBpemenHom Mupe cdepsl mMpUMEHEHHsS MaTEeMAaTHKH PacIIUpPSIOTCH,
IIOATOMY MAaTEMAaTUYECKUE 3HAHMS, KaK U MAaTeMaTHYECKUM CTWJIb MBIIUICHUS
CTAHOBATCS OYEHb BAXKHBIMM, a HEKOTOPBIX HAIPABICHUIX JACATEIBHOCTU
KIIIOYEBBIMH, OTKY/Ia BHITEKAET HEOOXOIUMOCTh 00JiIee MHTEHCUBHOTO U TIIyOOKOTO
MOJYYEHHUS] MATEMaTUYECKUX 3HAHUM, a TaKKE PEHIEHUS HECTaHIApPTHBIX H
UIEHHBIX 3aJad. B mpouecce u3ydyeHHs] MAaTeMaTUKU B apceHal MNpPUEMOB U
METO/IOB MBIIUICHUS YEIOBEKa €CTECTBEHHBIM 00pa30oM BKIIIOYAIOTCS MUHIYKUUS U
JNeAyKIusi, 0000IIeHue W KOHKpETHU3alusl, aHallu3 W CUHTE3, KiIacCUpUKALMS U
cUCTeMaTHU3allMsl, a0CTparupoBaHUE U aHAJIOTHSI.

OcHOBOIl TOHMMaHUsI JIO0OON HAyKW SBISIETCS HE TMPOCTO H3y4YEHHUE
TEOPETUYECKOTO MaTrepuaja, HO M YCHEHNIHOE NPUMEHEHHE €r0 Ha IPAKTHUKE,
CaMOCTOSITEJIBHOE ITOCTPOCHUE BBIBOJOB M MCHOJIB30BAHHUE PA3IUYHBIX METOJOB,
JUIS TIOMY4YeHHs pe3ynbTaTa. [IpakTuka pemieHus 3amad pa3sBUBAET JIOTHYECKOE
MBIIIUICHUE, HACTOMYMBOCTh M KPEAaTUBHOCTh. B pamkax Kypca 00ydaronmumcs
Oyner HeoOXOIMMO pelIaTh pa3jMyHbIE 10 CIOXKHOCTH M LEJId 3a/ayd,
HAIIpaBJICHHBIE HA PaCIIMPEHUE KPYyro3opa, IpaBWIBHOCTh IOCTPOEHHS BBIBOJOB,
3aKpeIUICHNE MPOMAECHHOTO B paMKaxX IIKOJBHOM IPOrpaMMbl Marepuaina. Takoun
BUJ paboOThl IIKOJIHHUKOB TO3BOJUT MM TNPUMEHUTh 3HAaHUS U YMEHMS,
npUOOpEeTEHHbIE Ha YpPOKaxX, a TaKKe COBEPIIMTh CaMOCTOSATEIbHO OTKPBITHSA,
JEMOHCTpUpPYIOLIEe KPacOTy MATEMaTUYECKOW MBICIM U IO3BOJIAIOIICE NIEPEKUTH
panoCcTh TBOPYECTBA M YIAOBOJIBCTBUE OT WHTECIUIEKTYaJIbHOM JEATEIBHOCTH.
CaMOCTOSTENBHO TIOJIyYEHHBIE BBIBOJBI B XOJA€ Kypca CO3JAKOT NPOYHBIN
(GyHIaMEeHT ajsl JallbHEHIIero riIyOOKOro M3Y4YeHHMs] MAaTEMaTUKU U PACIIUPSIOT
BO3MOXXHOCTH OOY4YarOlIUXCAd B paMKax pelieHust 0oJjiee MpocThix 3agad. Kypce
HaIpaBJICH HA PAa3BUTHE Y KAXJA0r0 peOeHKa TMOKOCTH MBIIIUICHUS, BOOOpaKeHUs,
CaMOCTOATENIbHOCTH, TBOPYECKHUX CHOCOOHOCTEH, a TaKKe MOBBIIIAET MHTEPEC K
MaTeMaTUKE U YPOBEHb MAaTEMATHYECKON TOATOTOBKH.

Kypc «lIpakTtukyM 1mo mMareMatuke) MO3BOJUT OO0Y4YaIOIIUMCS YIiTyOJIeHHO
paccCMOTpPETh TEMbI IIKOJbHOM MPOrpaMMbl, TO3BOJMUT OOyYarolUMCsS Ha
HarJISAHBIX MPUMEpPAx OCO3HATh IIMPOTY NMPUMEHEHUS MATEMATUYECKUX 3HAHUM.
[IIKOJIBHUKKM CMOTYT CAaMOCTOSITEJIbHO BBIBOJUTH NpaBWIa M  TEOPEMBI,
HEOOXOUMbIE JIJIs1 JAIbHENUIIEro U3y4eHHsl MaTEMaTHKH, YTO MO3BOJIUT MOJYyYUTh
ONBIT B HCCIEIOBAHUAX M CO34AaThb IIOJIOKUTEIBHBIE ASMOLMH, IO3BOJIAIOLINE
JBUTATbCA MO MNPOrpaMMe C 3HTY3Ma3MOM M TMPOSBIISAS WHULMATHBY B HOBBIX
UcclenoBaHMUsIX. B Xoxe Kypca, IIKOJIBHUKHA PacCMOTPAT 3aJauM, PACIIUPSIOLINE
UX apceHa] 3HaHMW M YMEHUH, a TaKkKe MO3BOJIAIOIIME CHeNaTh BHIBOJABI 00
ONTUMM3ALMU PAaHEE MOJYYEHHBIX pelieHuid. J[aHHBIH Kypc Takke co3gact 0aszy
JUTSL IPOEKTHOM paboThl IIKOJBHUKOB B MaT€MAaTHYE€CKOM BEKTOPE WJIM MO3BOJIUT
co37aTh METaNpeJIMETHbIE UCCIEAOBAHMS B SKOHOMUKE, HHPOpMaTUKe U (U3HKE,
YTO TOJIOKHUTEIBHO BIIMSET HA BCECTOPOHHE PA3BUTHE M IO3BOJIUT 3aKPENUTH
3HAHUS Ha MPAKTHKE.



Hemsto kypca «lIpakTHkyM 10 MaTeMaTHKE» SBJISECTCS BBEACHUE
MIOCTOSTHHOM MaTEMaTUYECKOM MPAKTUKH yYalIUMCS 8 KIaCCOB, OPUEHTUPOBAHHOM
Ha 3aKpEIUICHUE 3HAHUM, MTOJYYEHHBIX Ha YPOKaX, a TaKK€ pa3BUTHUE MOTHBAIIUHU,
MBIIJICHUS, TBOPYECKUX CIOCOOHOCTEHW M 3a CYET ATOro — JAOCTHXKEHHUE Ooliee
BBICOKOTO YPOBHSI MX 00mIeil maremaTuueckoil moaroroBku. KonuenTyanbHas
ujes JaHHOTO Kypca COCTOMT B TOM, 4YTOObI Ha OCHOBE CHCTEMHO-
JEATEIbHOCTHOIO T0JIX0JIa pa3paldoTaTh NEAaroruyeckuil  MHCTpYMEHTapuid
(yueOHOE cojnepkaHue, TEXHOJOTHH, METOJUKH, METOAUYECKOe OOecredeHue)
HEIPEPHIBHOM MOATOTOBKY M0 MaTeMaTHUKE B § 1 Jlajiee B 00Jiee CTapIimx Kiaccax.
MeTonoIOru4ecko OCHOBOM  pe€ajv3allii MOCTABICHHOM UEIU  SBISIOTCA
CHEAYIOIINE TPUHLIUIIBL:

— IlpuHumn pa3BuTHA, KOTOPBIM COCTOMT B TOM, UTO IMOJATOTOBKA JOJKHA
OBITh HalleJIEHA MTPEXK/IE BCErO HA CO3JaHUE YCIOBUMI ISl BCECTOPOHHETO pPa3BUTHUS
MBIIUIEHUSI M JIMYHOCTHBIX KA4YeCTB KaXXJIOr0 YYEHUKAa, a HE OrpaHUYUBATHCS
TPEHUHI'OM B OCBOCHHHM UMM METOAO0B MaTeMaTUKU. CyTh 3TOr0 MPUHIUIIA MOXKHO
KpPaTKO BBIPa3UThb TE3UCOM: «PAa3BUTHE CPEICTBAMU MATEMATHUKH KaxKJIOro
YUCHUKA.

— I[IpuHuun «BeIpanMBaHus» COCTOUT B COBMELICHUH, C OJHOW CTOPOHBI,
BHYTPEHHEW aKTUBHOCTH YYEHUKA, €0 LEJICHAIPABICHHBIX MONBITOK PACKPBITh U
peain30BaTh CBOM MOTEHLMAN, & C IPYrOM CTOPOHBI, BHEIIHEW OpraHU3aluy dTON
AKTUBHOCTHU CO CTOPOHBI YUUTEJSI B PAMKAX TOU K€ LIEIU.

— IIpyHIMIT YCIEMTHOCTH COCTOUT B AKIIEHTUPOBKE HA YCHEIIHOCTh, TO €CTh
B CO3/IaHUU TaKOW CpeJibl, IJie K OIIMOKE OTHOCSATCS KaK K CTyNEHbKE POCTa, a He
MOBOJY Uil OTOPYEHMS W TOPULIAHUSA, TJ€ LEHUTCS M TOAACPKUBAECTCA YCIIEX
KaXJIOT0 YYE€HHUKa OTHOCUTEIBHO Ce0s, He3aBUCHUMO OT HAYaJIbHOTO YPOBHS €ro
MOATOTOBKU U MaTeMaTUYECKUX CIIOCOOHOCTEH.

eas mnporpamMmbl — CO3JaHUE YCIOBHM JUISl TIOBBILIEHUS YPOBHS

MaTEMaTHYECKOTO Pa3BUTHS yJaluxcs, GOPMUPOBAHUS JTOTHICCKOTO MBITIUICHUS
MOCPEJICTBOM OCBOCHHS OCHOB COJICPYKAHUSI MATEMAaTUYECKOMN JeATEIHHOCTH.

- 6 HanpaeneHuu JUYHOCHMHO20 PA3eUmMUA: Gopmuposanue npeocmasieHull o
mMamemamuxke Kak 4acmu oOweuenoseyeckol Kyibmypbl, O 3HAYUMOCMU
MamemMamuxy 8 pazsumun YUSUIUAYUU U COBPEMEHHO20 00wWecmsd, pazeumue
unmepeca K  MamemMamuyeckomy — meopuecmey U MamemamuyeckKux
cnocoonocmetl;

- 8 MemanpeoMemHOM HANPAasieHuu: @opmuposanue oOWUX CNOCOO08
UHMENNeKMYANbHOU  0esIMeNbHOCMU,  XAPAKMEPHbIX Ol MAmeMamuku U
ABNAIOWUXCSL OCHOBOU NO3HABAMENLHOU KYAbMYPbl, 3HAYUMOU OJIsl PA3IUYHBIX
cghep uenogeueckoil OessmenbHOCML,

- 8 NPEOMEeMmHOM HANPasieHuUu: cozoarue hyHoamenma OJisi MAmMemMamuyeckKo2o
pazeumusi, opmuposanue MEXAHU3MO8  MblUACHUS, XAPAKMEPHBIX — OJis
mMamemamuyeckou 0essmeabHOCmiL.



3agaum:
OOvyyaromnme:

(e]

[¢]

[e]

Hay4YUTh MIPABUIBHO NMPUMEHSITh MAaTEMaTHYECKYIO TEPMUHOJIOTHIO;
MOATOTOBUTH YUAIIUXCS K YYACTHUIO B OJIMMITUA/IAX;

COBEPIIICHCTBOBATh HAaBBIKA CUéTa, MNPUMEHECHHS (OPMYJ, Pa3TUIHBIX
MIPUEMOB;

HAay4YUTh JI€JaTh JOCTYHHBIE BBIBOJALI M 0000IIEHUS, OOOCHOBHIBATH
COOCTBEHHBIE MBICJIH.

BocnurarenbsHEbIE:

(e]

o

dbopMHUPOBaTh HABBIKK CAMOCTOSTECIIbHOU pabOTHI;

BOCIIUTHIBATh CO3HATEIILHOE OTHOIICHHE K MaTEMAaTHKE, KaK K BaKHOMY
peaMeTy;

dbopmMupoBaTh MPUEMbl YMCTBEHHBIX OIEpalMii  IIKOJbHUKOB (aHaIu3,
CUHTE3, CpaBHEHHE, 0000IIeHHE, KilaccupuKaiusi, aHajlorus), yMEHUs
00TyMbIBaTh M TUIAHUPOBATH CBOU JICHCTBUSI.

BOCHUTHIBATh YBAXKUTEIBHOE OTHOIICHHE MEXKAY UICHAMHM KOJIJICKTHBA B
COBMECTHOW TBOPYECKOU NECATEIBLHOCTH;

BOCIUTHIBATh MPUBBIYKY K TPYyAY, YMEHHE ITOBOAUTHL HAyaToOE JEJIO MO
KOHIIA.

PazBuBaromue:

o

paclMpsATh KPYro3op YYalluxcs B Pa3IMUHBIX OOJACTSIX 3JIEMEHTApHOU
MAaTEMATUKH;

pPa3BUBATh MATEMAaTHYECKOE MBIIIJIEHUE, CMEKAJIKY, SPYIULIHIO;

pa3BuBaTh y JETeH BapUATUBHOCTH MBIIUICHUS, BOOOpakeHHE, (haHTa3HH,
TBOPYECKHUE CIIOCOOHOCTH, YMEHUE apTyMEHTHPOBATh CBOM BBICKA3bIBAHUA,
CTPOUTH MPOCTENIINE YMO3AKIFOUCHHUS.

IIporpamma criocoOCTBYET:

(¢]

Pa3BUTHUIO PA3HOCTOPOHHEH JUYHOCTH PEOCHKA, BOCHUTAHUIO BOJIM U
Xapakrepa;

CO3JaHUIO YCJIOBHM myis (OPMHUPOBAHUS W PA3BUTHS MPAKTUYECKUX
YMEHUU oOydJaronuxcsi pernarh HeCTaHIAPTHBIC 3aJladH, WCIIONb3Ys
pPa3IMYHbIE METOJBI U TIPUEMBI;

BBISIBJICHUIO OJIJAPCHHBIX JIETEH;

Pa3BUTHIO UHTEpECA K MAaTEMATHKE.

B ocHOBy cocraBieHMss =~ OPOTpaMMbl  MOJIOKEHBI  CIEAYIOLIUE

NeJArOrt4€CKMUe MPpUHIMUIIbI:



y4eT BO3PACTHBIX U MHAUBHUIyabHBIX OCOOCHHOCTEH KaKJI0T0 peOCHKa;
N00pOoXkKenaTeabHbIN ICUXOJIOTUYECKUHN KIMMAaT Ha 3aHATUSX;
JUYHOCTHO-/IEATEIbHBIA MOAX0A K OpraHu3aluu y4eOHO-BOCIUTATEIBHOTO
npolecca;

0J100p METOIOB 3aHITHI COOTBETCTBEHHO LIETISIM M COACPKAHUIO 3aHATHI U
3¢ (HEeKTUBHOCTH X MPUMEHEHUS;

ONTUMAaIbHOE COueTaHne (HOpM JAEeSTEIBHOCTH;

JOCTYITHOCTb.

2. Pe3yJbTaThl OCBOEHUS CO/IEPKAHMS NMPOTPAMMBI

Y yyammxcs MOryT ObITh ¢(pOPMHUPOBAHBI JUYHOCTHbIE Pe3yJIbTATHI:

[e]

OTBETCTBEHHOE OTHOLIEHWE K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTH
oOyyJarommxcsi K caMo0oOpa30BaHUI0 HA OCHOBE MOTHBALMM K OOYYEHUIO U
NO3HAHUIO,  OCO3HAHHBIK  BBIOOp U MOCTPOCHHE  JajbHEWIIEH
VH/IMBHUIyaJIbHON TpaeKTOpUU 00pa30BaHus Ha 0a3e OPUEHTHUPOBKU B MHUPE
npodeccuil ¥ NpodecCUOHATIBHBIX MPEANOYTEHUM, ¢ yYETOM YCTOMYMBBIX
NO03HABaTEJIbHBIX HHTEPECOB;

CIOCOOHOCTh K 3MOLMOHAIBHOMY BOCIPUSATUIO MATEMAaTUYECKUX OOBEKTOB,
3a/1a4, PEUIEHUH, PacCyKICHUM;

YMEHUE KOHTPOJMPOBAaTH TMPOLUECC M  PE3yJbTaT MaTEMaTUYECKOH
NesATEIbHOCTH;

NepBOHAYalIbHbIE TMPEJCTABICHUS O MaTeMaTHYeCKOM Hayke Kak cdepe
YeJI0BEUYECKON JIEATENIbHOCTH, 00 ATanax e€ pa3BUTUs, O €€ 3HAYUMOCTHU ISl
pa3BUTHUS IUBUIM3ALNH;

KOMMYHHMKAaTHBHasi KOMIETEHTHOCTh B OOILEHUU U COTPYAHUYECTBE CO
CBEPCTHUKAMHU B 00pa3oBaTEILHOM, y4eOHO-HCCIIeI0BATEIbCKOM,
TBOPUYECKOH M IPYTUX BUAAX ACSITEIbHOCTH;

KPUTHUYHOCTH MBIIIJICHUS, YMEHHE PAclo3HaBaTh JOTUYECKH HEKOPPEKTHHIC
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (PaKTa;

KpPEaTUBHOCTh MBIIIJICHUs,, HTHUIIMATUBbI, HAXOIYMBOCTH, aKTUBHOCTH MpHU
pELIeHUH 3a4ay.

MeTanpeaMeTHbIEe:

[¢]

[e]

1) PeryasituBHBIC.

Yyamuecst moJry4aTr BO3MOKHOCTb HAYUYMThCH:

COCTAaBJISITH MJIAH Y MOCJIEA0BATEIbHOCTh JCHCTBUM;

OIPEHEIISITh MOCJICI0BATEIILHOCTh MIPOMEXYTOYHBIX eaei u
COOTBETCTBYIOIIUX UM JIEICTBUM C YYETOM KOHEYHOTO PE3yJIbTaTa;



MPEABUAECTh BO3MOXKHOCTh IOJYYEHHsS KOHKPETHOIO pe3yJjbTaTa Ipu
pelIeHnN 3a/ay;

OCYIIECTBIISATh KOHCTATUPYIOIIUN M MPOTHO3UPYIOIIUKA KOHTPOJIb IO
pe3ysbTaTy U crnocody AecTBus;

KOHLEHTPUPOBATh  BOJIIO  JJIA  NPEOAOJIEHUS  HMHTEIUIEKTyaJIbHBIX
3aTpyJHEHUN U (PU3MUECKUX MPENATCTBUH;

aJIecKBaTHO OIICHWBAaTh TMPABUIBHOCTb M OIMIMOOYHOCTH BBIMOJHEHHUS
yueOHOM 3agauv, €€ OOBEKTUBHYIO TPYOHOCTh M  COOCTBEHHBIE
BO3MO>KHOCTH €€ pelLeHusl.

2) Ilo3HaBaTeJIbHBIE.

o

Yuamuecsi mo1y4aT BO3MOKHOCTh HAYYUTHCH:

YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKHUE
pacCcyXJeHus, YyMO3aKIOueHUus (MHIYKTUBHBIC, JEIyKTUBHbIE U IO
aQHaJIOTUH) U BBIBOJIBI;

dbopmupoBaTh y4eOHYIO0 U OONIEKYIbTYPHYI0 KOMIIETEHTHOCTh B 00JIACTH
WCII0JIb30BaHUsI MH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHI;
BUJIETh MAaTEMAaTUYECKYIO0 3a7ady B JPYTUX IUCIMIUIMHAX, OKpYyKarouen
KU3HH,

BBIJIBUTaTh TUMOTE3y MPU PEIICHUH YYEeOHBIX 3a7a4 M TOHUMATh
HEO0OXOIMMOCTb UX MPOBEPKU;

IJIAHUPOBATh U OCYLIECTBIISITh JIESITEILHOCTh, HAIPABICHHYIO HA PEIICHUE
3aJ1a4y UCCIIEI0BATEIbCKOIO XapaKTepa;

BbIOMpaTh Hanbosnee 3(P(EeKTUBHBIE M pPalMOHATIBHBIE CIOCOOBI pEIICHUS
3ajay;

UHTEpHpeTupoBaTh  HHPOpMAIMIO  (CTPYKTYypUpOBaTh,  IEPEBOIUTH
CIUIONTHOM TEKCT B TaOJIMIly, MPE3EHTOBATh MOJIYYCHHYI0 MH(POpPMAIIUIO, B
ToM ymcJie ¢ nomoibio UKT);

oIleHMBaTh UH(MOpMaLHIO (KpUTHUUECKask OIEHKA, OILICHKA IOCTOBEPHOCTH ).

3) KommyHuKaTHBHBIE.

Yuamuecs moJIy4aT BO3MOKHOCTD HAYUIUTLCH:

o

OpraHU30BBIBATH yUeOHOE COTPYAHUYECTBO U COBMECTHYIO JESTEIHHOCTH C
YUUTEJIEM W CBEPCTHUKAMU: OMPEICIATh LETH, paclpeacisiTh GyHKIUA U
POJIM YYACTHUKOB;

B3aMMOJICHCTBOBaTh U HAXOJUTh OOIIHME CIMOCOOBI paboThI; paboTath B
IpyIIe; HaxXOAUTh OOINee pelIeHue W pa3pemarh KOHPIUKTHI HAa OCHOBE
COIJIaCOBAaHMS TIO3WMIIMM W y4Y€Ta MHTEPECOB; CAylIaThb MApPTHEPA;
bopMyIMpoBaTh, APTYMEHTUPOBATH U OTCTANBATh CBOE MHEHHE,



MPOTHO3WPOBATh BO3HUKHOBEHUE KOH(MIWUKTOB MPU HAIUYUHA PA3TIAYHBIX
TOYEK 3PCHUS;

pazpemath KOH(JIMKTHI Ha OCHOBE YyuéTa HWHTEPECOB M IO3UIUMN BCEX
YYaCTHHUKOB;

KOOPAMHUPOBATH U MPUHUMATh PA3IUYHbIE 03U BO B3aUMO/ICIICTBUH;
apryMEHTUPOBaTh CBOIO MO3UIUI0 U KOOPAMHUPOBATH €€ C MO3UIUSIMU
napTHEPOB B COTPYIHUYECTBE TMIPH BBIPAOOTKE OOIIET0 penieHus B
COBMECTHOH AESATSIIHHOCTH.

IlpeanmMerHbIe
Yyamuecst moJry4yat BO3MOKHOCTb HAYUYMThCH:

o

CaMOCTOSITENIbHO TpUOOpeTaTh W NPUMEHSTh 3HAHUS B Pa3JIMYHBIX
CUTyalUsIX ISl PEIICHUS Pa3IUYHOM CJIOKHOCTHM MPAKTUYECKUX 3a]1a4, B
TOM 4YHUCJE C MCHOJb30BAaHUEM TMIPU HEOOXOJUMOCTU CIPABOUYHBIX
MAaTEPHUAJIOB, KAJIbKYJISITOPAa U KOMIIBIOTEPA;

IIOJIb30BAThCSl MPEAMETHBIM yKa3aTeJIeM SHUMKIIONEANN W CHPABOYHUKOB
JUISL HaXOKJICHUST HH(DOpMaIIHH;

yMETb peliaTh 33741 ¢ IOMOIIBIO TIepedopa BO3MOKHBIX BAPUAHTOB;
BBITIOJTHATh apu(pMETUUECKUE MPEeoOpa30BaHUs BBIPAKEHUM, TPUMEHSITh UX
JUISl pelieHus y4eOHbIX MaTeMAaTHYeCKUX 3a/Jad W 3a/ad, BOSHUKAIOUIUX B
CMEKHBIX YUYEOHBIX MpEIMETax;

MPUMEHATh W3YYCHHBIE TOHATHSA, PE3YyJIbTAThl WU METOAbl MPHU PEIICHUU
3aad W3  Pa3IMYHBIX PEAIbHBIX CHUTyallMd, HE CBOISIIMXCS K
HETIOCPEJICTBEHHOMY TPUMEHEHUIO U3BECTHBIX aJITOPUTMOB;
CaMOCTOSTEIIbHO JEWCTBOBATh B CUTYAllUHM HEONPEACIEHHOCTH IIPU
pEeIIeHNHd aKTyaJdbHBIX JJII HHX MpoOJeM, a TakXe CaMOCTOSTEIbHO
MHTEPIPETUPOBATH PE3YJAbTAThl PELICHUS 3aa4d C YYETOM OTPAHUYECHHUI,
CBSI3AHHBIX C PEAJbHBIMM CBOMCTBAMHM PAaCCMATPUBAEMBIX MPOILIECCOB U
SIBJICHUH.

Ocol0eHHOCTH peasu3anuy NPOrpaMMbl BHEYPOUHOM eITeJIbHOCTH:
(¢opMma, pe:xkuM M MeCTO NMPOBEACHNUS 3AHATHI, BUIbI 1eSITEJIbHOCTH

[Iporpamma BHEYpOYHOH [ESATEIHHOCTH IO Y4eOHO-TIO3HABATEIHLHOMY
HarnpabyieHUIo «IIpakTuKkyM 1o MaTeMaThKe» MpeaHa3HaueH Il 00yJarommxcs 8
KJIacCOB. Bce 3aHATHS 1O BHEYPOUHOU JESITEIBHOCTH IPOBOMSITCS IMOCJIE BCEX
YPOKOB OCHOBHOIO pAaclUCaHUs, MPOJAOJLKUTEIIBHOCTh COOTBETCTBYET JIBYM
ypokam 10 40 MuHyT. 3aHSTHS TPOBOIATCA B CIENHAIBHO 00OPYIOBaHHOM



y4aeOHOM KaOuHeTe MaTeMaTHUKH, B KOTOpPOM €CThb MPOEKTOP,
KOMIIBIOTEP,y4eOHbIE  HATJSAAHBICE TIOCOOMS, pa3laTOYHBIA MaTepwan 1o
T€OMETPUH, TAOITHIIBI.

Opranuzaiusi 00pa3oBaTeIbHOrO Mpoliecca MPEANnoiaraeT HCHOJIb30BaHKE
dbopM 1 MEeTOAOB 00yUYeHHs, aJCKBAaTHBIX BO3PACTHBIM BO3MOKHOCTSIM YYEHUKOB
8 KJIACCOB.

Ilnanupyembie pe3yjbTaThbl 0CBOCHHUS Kypca

OcBoenue yueOHoro kypca «lIpakTukym mno marematuke» B 8 Kiacce
oOecrieynBaeT  MOMOIIL B JIOCTHXKEHUU  CISAYIOIMHMX  MPEAMETHBIX
o0pa3oBaTeNbHBIX  pE3YyJbTATOB IO  OCHOBHOMY  y4yeOHOMY  NIpEIMETy
«Marematukay:

Auredpa

Yuciaa 1 BBIYUCTCHUSA

HUppayuonanvnsie uucna

[loHnMaTh ¥ HCHOJIB30BAaTh NPEACTABICHUS O PACHIUPEHUH YHCIOBBIX
MHOKECTB.

CBoOoaHO ONIEPUPOBATH MOHSATUSIMU: KBaJIpaTHBIM KOpEHb,
apu(METUYECKUM KBaJpaTHBI KOPEHb, HUPPALMOHAIBHOE YHUCIO; HaXOJUTh,
OIICHUBATh KBaJpaTHbIE KOPHHU, MCIOJIb3Ys MPU HEOOXOAUMOCTH KaJIbKYJSTOD;
BBITIOJIHATDh MPEe0Opa30BaHUSl BBIPAXKEHUN, COAEPXKAIIMX KBaJpaTHbIE KOPHHU,
WCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb30BaTh HavalIbHBIE MPEICTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
YuCeJ sl CPAaBHEHUS, OKPYTJICHUSI ¥ BBIYUCIICHU; U300paxaTh J1eMCTBUTEIIbHbBIC
4yycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

Hcrnonp30oBath 3anmucu OOJIBIIMX W MAJIbIX YHUCEN C MOMOIIBIO JIECITUYHBIX
npobeit u

crerieHel uyucna 10; 3anuchiBaTh M OKPYIVISITH YHCIIOBBIE 3HAYECHHS
peanbHbIX BEJIMYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHHUII.

Henumocmo

CB00OOIHO oOmepupoBaTh MOHITHEM OCTaTKa MO MOMYJII0; TPUMEHSTh
CBOMCTBa CpPaBHEHUM MO MOJYJIIO; HAXOAUTh OCTATKU CYMMBbI U MPOU3BEIACHUS IO
JTAHHOMY MOAYJIIO.

AJire0panvecKue BbIPaKeHUs!

/Ipoono-payuonanvrble evlparcenus

Haxonuth pomycTtuMmble 3HAYEHHS MEPEMEHHBIX B APOOHO-pAIlMOHATBHBIX
BBIPAKEHUSX.

[IpuMeHATh OCHOBHOE CBOMCTBO PaIlMOHAILHON APOOH.

BrinonHsaTh puBeneHne anredpandeckux apodel K o0IemMy 3HaMeHATelo,
CJIOKEHUE, YMHOXKEHUE, JICJICHNE alreOpandecKkux IpoOeH.

BrIMOTHATE TOXKIECTBEHHBIE IPEOOPA30BAHUS PAITMOHATILHBIX BHIPAKCHUI.

[IpumensaTy mpeoOpa3oBaHUs BHIPAKCHHUM IJIST PEIICHUS Pa3TUYHBIX 33724
W3 MaTEMaTUKH, CMEKHBIX TTPEAMETOB, U3 PeaIbHON MPAKTUKH.



Cmenenu

[IpyuMeHATP TOHATHE CTENEHW C LENbIM I[OKAa3aTesieM, BBIITOIHATh
npeoOpa3oBaHus BeIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM IMOKa3aTeIeM.

Hppayuonanvnwie gviparxcenus

Haxogute  pgomycTumble  3HAY€HHS] TIEPEMEHHBIX B BBIPAXKEHUSX,
coJiep Kalux apupMeTHYecKue KBaApaTHbIE KOPHH.

BoinonasaTe mpeoOpa3oBaHUs UPPALMOHAIBHBIX BBIPAXKEHUM, HCIOIB3YS
CBOMCTBA KOPHEMU.

YpaBHeHMS U HEPABEHCTBA

Pemiats kBagpaTHbIe ypaBHEHUS.

Pemate qpoOHO-panmoHaIbHBIE YPABHEHHMS.

Pemats nuHEWHBIE ypaBHEHHS C MapaMeTpamu, HECJIOKHBIE CHUCTEMBbI
JIMHEWHBIX YPAaBHEHUH C ITAPAMETPAMMU.

[IpoBOaUTH UCCAEAOBaHUS YPABHEHUN U CUCTEM YPaBHEHHI, B TOM YHCIIE C
npUMEHEHuEeM Tpaduueckux TMpeAcTaBiIeHU (ycTaHaBIMBaTh, WMEET JIU
ypaBHEHUE WIH CUCTEMAa YPaBHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.).

[lepexoauTh OT cloBeCHOW (HOPMYITUPOBKU 3ajauu K €€ anredpandeckoit
MOJEIN C IIOMONIBIO COCTABJIEHUS YPAaBHEHUS WA CHCTEMbl YpPaBHEHUHU,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN pe3yybTarT.

[IprMeHSATh CBOWMCTBA YHUCIOBBIX HEPABEHCTB MJII CPAaBHEHUSA, OLICHKU;
pelIaTh JMHECWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHCTEMBI, J1aBaTh
rpadUuecKyr0 HWJUTIOCTPAIIMI0 MHOXKECTBA PELICHUM HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOYyHKIUU

[ToHumaTe ¥ UCMONAB30BaTh (YHKIIMOHAIBHBIC MOHATHUS U S3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHMS); OMNPENesATh 3HAYCHUE (PYHKIHMH IO 3HAYCHUIO
apryMeHTa; ONPEeNsITh CBOMCTBA (YHKIIUHU 110 €€ TpaduKy.

Crpoutrs  rpapuku  ¢yskmuii  y = ax?,y =x%+b,y =x3,y = |x|,
y=+x,y= S U OMKCHIBATH CBOMCTBA YUCIOBOUW (PYHKITUH 10 €€ TpaduKy.

I'eomerpus

Pacnio3HaBaTh OCHOBHBIC BHUIbI YETBIPEXYTOJBHUKOB, HX DJEMEHTHI,
MOJIb30BAThCS UX CBOWMCTBAMM IPHU PEIICHUU T€OMETPUYECKUX 3adad. PazmuyaTh
MPU3HAKU U CBOWCTBA IMapajuiesiorpaMMa, poMOa U MpsMOYTroJdbHUKA, JOKa3bIBaTh
WX ¥ YBEPEHHO MPUMEHATH MPU PEIICHUN T€OMETPUUECKUX 3a]1ay.

Hcnonb3oBaTh CBOMCTBA TOYKM TIEPECEUCHMS] MEJIMAaH TPEyrojbHUKA
(eHTpa Macc) B pelieHruy 3a1a4.

Brnanetrs noHsiTueM cpeiaHel JIMHUM TPEYroJIbHUKA U Tpaneluu, MPUMEHSTh
UX CBOICTBA NpPHU PEIICHUH TE€OMETPUYECKUX 3aaad. crnoiap30BaTh TEOpEMY
daneca U TEOPEMY O MPONOPIIHMOHAIBHBIX OTPE3KaX, IPUMEHSTh UX JIJISl PEIICHUS
MPAKTUYECKUX 3a/1a4.

Pacno3naBaTh 1EHTpPaIbHO-CHUMMETPUYHBIE (UTYPHI M HCIOJIB30BaTh WX
CBOWCTBA MPU PEIICHUHN 3a]1a4.



Bnagerp mousTHSIMEH TONOOMS TPEYroJbHUKOB, KOd(¢uiumeHTa moaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX TPEYrOJIbHUKOB. MIMETh IpeicTaBiIeHHE O
npeoOpazoBaHuu 1oxodus U 0 noJoOHbIX (urypax. [lonb3oBaTbes npu3HaAKaMu
10/100Us TPEYroJIbHUKOB MPU PELIEHUH T'€OMETpUYECKUX 3ajad. Jlokas3biBaTh U
IPUMEHATH OTHOLIEHUS MPOMOPLUUOHATIBHOCTU B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX.
[TpuMmeHsTh MO100KE B MPAKTUUYECKUX 33Ja4aXx.

BeiBomuTth M Hcnonb3oBaTh IpocTeimme  GopMmynsl Ui IUIOIIAIU
TPEYTOJbHUKA, MapajuiesiorpaMmma, pomMOa u Tpaneuuu. BeraucisaTes (pa3indyHbIMUA
cnocobaMy) TUIOHIA[b TPEYroJbHUKA M IUIOMIAAd MHOTOYTOJBHBIX (UTYD
(MonB3ysiCch, TJ€ HEOOXOAUMO, KaIbKYJISITOPOM). 3HATh OTHOIICHHE IUIOIIAeH
NoJIOOHBIX (UTYp U MPUMEHATh NMPHU pelIeHHH 3aaad. [[puMeHATh mogydyeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

[Tonb3oBatbes Teopemoit Iludaropa ans pemieHHs TEOMETPUYECKHX U
npakTUYecKux 3anad. CTpOWTh MaTEMaTUYECKYyI0 MOJENb B IMPAKTHYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

Biagers NOHSATHEM BIMCAaHHOTO M LEHTPAIBHOIO yIria, yIjla MExAy
KAcaTeJIbHOM M XOpJO0il, ONIMCAaHHON M BIIMCAHHOW OKPYXHOCTH TPEYrOJIbHUKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/a4.

IIpuMeEHATh NOJyYEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTh MATEMATUYECKUE
MOJEIIN JUIS 3a/1a4 PEaJIbHOW JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUNCICHUS
C NpUMEHEHUEM MOAOOMS U TPUTOHOMETPUM (MOJB3YACh, TAe HEOOXOIHUMO,
KAJIbKYJISITOPOM).

BeposiTHOCTB M cTATHCTHKA

OnepupoBarh MOHATUSMH MHOXECTBA, IMOJMHOKECTBA;  BBINOJHATH
omepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TIEPECEUCHUE; MEePEUUCIITH
AJIIEMEHThl MHOXECTB C HCIOJIb30BAHUEM OpPraHM30BAaHHOIO Tmiepebopa U
KOMOHMHATOPHOT'O MPaBUjIa YMHOKEHUS.

Haxonuth BepOSTHOCTH CIy4alHBIX COOBITHI B CIyYaWHBIX OMNBITaX, 3HAaS
BEPOATHOCTH  DJIEMEHTapHbIX COOBITMH, B TOM 4YHCIE€ B ONBITaX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU, UMETh MOHATHE O CIy4yailHOM
BBIOODE.

OnuceiBaTh JaHHBIE C NMOMOIIBIO CPENHHUX 3HAYEHHM M MEp PAacCEeUBaHUs
(Iucnepcus U CTaHIAPTHOE OTKIJIOHEHHE). YMETh CTPOUTh U HMHTEPIPETHPOBATH
JMarpaMMbl paccerBaHMsl, UMETh MPEACTABICHUE O CBSI3U MEXAy HaOJI01aeMbIMU
BEJIMYMHAMMU.

Nmers mnpencraBieHue O JEpeBe, O BeplIMHAX W pEOpax Jepesa,
MCITIOJIb30BAaHUU JIEPEBbEB MPU PEIICHUU 33]]a4 B TEOPUH BEPOSITHOCTEH, B APYTUX
y4eOHBIX MAaTEMaTHUYECKUX Kypcax U 3a/a4 U3 IPYyrux YYEOHBIX IPEIMETOB.

OnepupoBarh MOHATHEM COOBITHSI KaK MHOYKECTBA AJIEMEHTAPHBIX COOBITUN
CIIy4ailHOTO OIbITA, BBINOJHATH ONEpPALMU HAJl COOBITUSIMHU, HCIOJIB30BATh MPHU
pellieHnH 3ajad auarpamMmbl Jiliepa, YUCIOBYIO HPSIMYIO, TPUMEHSTh (QOpMYITy
CJI0>KEHUSI BEPOATHOCTEN.



[Tonmp30BaTHCA MPABUIIOM YMHOKEHUS BEPOSTHOCTEM, UCIIOJIb30BAThH IEPEBO
JUI TIPEICTABIICHUSI CIy4alHOrO ONbITa MpU pelieHuu 3anad. OnepupoBath
MTOHSITHEM HE3aBUCUMOCTH COOBITHIA.

Conep:kanue Kypca

Yucaa v BbIYMCIEHUA

Hppayuonanvhnwie yucna

KBampatueie kopHU. ApudmeTHdeckuii KBaApaTHBIM KOPEHb U  €ro
cBoiictBa. [loHsTME WppanHOHAIBHOrO yucia. JIeWCTBUS € UPpalUOHAIBHBIMA
yucinamu. CBoiicTBa JAEHCTBUU C UWppalHOHAIbHBIMM 4Huciamu. CpaBHEHHE
MPPAlHOHAIBHBIX YUCET.

Yucnosvle MHOMCECMBA

[IpencraBienuss O pacClIMPEHHSX YHCIOBBIX MHOXECTB. MHOXeCTBa
HAaTypaJbHBIX, II€JbIX, PAIMOHAIBHBIX, JEUCTBUTENbHBIX unceln. (CpaBHEHUE
yucesn. YUCaoBbIe TPOMEKYTKHU.

Henumocmo

HeiictBusi ¢ ocrtatkamu. OcTtaTku creneHed. [IpuMeHeHHe OCTaTKOB K
PEUIEHHUIO YPABHEHUM B LIEJIBIX YUCIIAX U TEKCTOBBIX 3a7a4.

H3mepenusn, npuodnuxcenusn, OueHKu

Pa3zMepbl 00BEKTOB OKpY)KAIOIIET0 MHpA, JIUTEIBHOCTH IIPOIIECCOB B
okpy:xatomieM mupe. CTaHIapTHBIA BUJ YUCTIA.

AJire0panvecKue BbIPaKeHUs!

/Ipoono-payuonanvusle gvlparcenus

AnreOpaundeckass ApoOb. [lomycTuMble 3HaYEHUS NEPEMEHHBIX B JIPOOHO-
paIlMOHANIBHBIX  BBIpakeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckoil poOwu.
CrnoxxeHue, BBIYMTAHHWE, YMHOXXEHHE U JeJIeHWE aireOpandyeckux ApoOeH.
Brinenenue 1enoit yactu aaredOpandeckoil 1poou.

PanmonanbHbie BBIPAKEHUS. ToxnecTBeHHbIE npeobpa3oBaHus
pallMOHAIIbHBIX BBIPAXKECHUH.

Hppayuonanvnsle eviparxcenus

JlomycTMble 3HAY€HUS] TEPEMEHHBIX B  BBIPAXKEHUSX, COAECPIKAIINUX
apu(pMeTHYecKue KBaJpaTHble KOpPHU. TOXKIECTBEHHbIE MPeoOpa3OBaHUS
BBIPKEHUI, COIepKaAIINX apu(pMETUIECKHE KBAIpaTHbIE KOPHHU.

Cmenenu

Crenenb c 1enbIM TOKazatrenreM u e€ cBoicTBa. [IpeoOGpazoBaHue
BBIPAKEHUM, COAEPIKAINX CTETICHU.

YpaBHeHUS U HEPABEHCTBA

Ypasnenusa

KBanparnoe ypaBHeHne. DopMyna KOpPHEW KBaJpPaTHOIO YpPaBHEHMUS.
KosmuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHHs. Teopema Buera.
VYpaBHeHUs, CBOJWMbBIE K JIMHEHHBIM YpPaBHEHUAM WIH K KBaJApPaTHBIM



ypaBHeHUsM. KBagpaTHOe ypaBHEHHE ¢ mapaMeTpoM. Perenne TeKCTOBBIX 3aaa4 C
MTOMOIUIBIO KBA/IPATHBIX YPABHEHUM.

JpoOHo-pannoHaibHbIe  ypaBHEHHUA. PemieHwe ApoOHO-paliOHATbHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3ajlad C IMOMOIINbIO JAPOOHO-pAIlMOHAIBHBIX
ypaBHeHUH. ['padmyeckas MHTEpIIpeTaIis YPAaBHEHHM C IBYMs IEPEMEHHBIMHU.

Hepagencmea

Uucnoseie HepaBeHCTBA. CBOMCTBA YUCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemeHHoi. CTporue W HECTPOTME HEPABEHCTBA.
CnoxxeHHMEe W YMHOXEHUE YHCIOBBIX HepaBeHCTB. OIlLICHHMBAaHUE 3HAYCHUS
BbIpakeHus. /[0ka3aTenbCTBO HEPABEHCTB.

[lonAaTHE O pemeHnH HEpPaBeHCTBA C OJHOW IEpeMEHHOW. MHOXKECTBO
peleHni HepaBeHCTBAa. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHEeHOE HEPAaBEHCTBO C OJHOM IEPEMEHHOW M MHOXKECTBA €0 PELICHUMU.
Pemenue TMHENHBIX HEPABEHCTB ¢ OJAHON IepeMeHHOM. CUCTEMBI M COBOKYITHOCTH
JIMHENHBIX HEPAaBEHCTB C OJHOM IepeMEHHOH. PemeHue TEeKCTOBBIX 3amad C
IIOMOILBIO JINHEWHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM.

Dynkyuu

OOnacTe ompefesneHuss U MHOXKECTBO 3HaueHuM (yHkuuu. CrocoOsl
3ananusg Qyukiuit. I'paduk yakiuu. Utenue cBoiicTB dyHKIMU 10 €€ rpaduky.
[Tpumepsl rpadukoB GyHKIHA, OTPAXKAIOIMIUX PEeATbHBIE MPOIECCHI.

Jlunetinas QyHkuus. DyHKIUU, OIMHUCHIBAIOIIUE MPSIMYI0 M OOpaTHYIO
NpONOPIMOHANBHBIE  3aBUCUMOCTH, MX  rpapuku. @DyHKIMM Yy = ax?,
y=x2+by=x3y=|x|,y=vVx,y= %I/II/IX CBOJICTBA.

Kycouno-3anannpie GyHKIUU.

YeThIpEéXyroJibHUKHU

[Tapannenorpamm, ero mpuU3HAaKM M CBoiicTBa. [IpsiMmoyroinpHUK, pomO,
KBaJIpaT, UX MpU3HAKU M cBoiicTBa. Tpamenusa. PaBHoOeapeHHass tpamenus, e€
cBolcTBa U pu3Haku. [IpsimoyronbHas Tpaneuus. CpeaHsis JUHUS TPareluu.

CpenHsisi nTuHUS TpeyroibHUKa. MeTo yIBOEHUS MEAUaHbl TPEYTrOJIbHUKA.
Teopema 0 nepeceueHUn MeMaH TPEYTOJIbHUKA.

Teopema @ameca, TeopeMa O MPOMOPUMOHAIBHBIX OTpe3Kax. Teopema
BapuHbpoHa 1151 IPOU3BOJIBHOIO YETHIPEXYTOJIBHUKA.

LleHTpanbHO-CUMMETPUYHBIE (PUTYPHI.

IHoxooue

[Tonobue TtpeyroabHUKOB, Kod3(duiueHT noaodus. I[lpusHaku nomoous
TPEyroJbHUKOB. IIpuMeHeHue mnoao0usi TNpU PELIEHUH TEeOMETPUYECKHX U
MPAKTUYECKUX 3a/1a4.

IInomann

[Tonsitue o muomaau. CBoicTBa IUIOMAEH TeOMETpUUYECKUX (uryp.
[Ipocreiimme GpopMybl 175 TWIOMIAA TPEYTOIbHUKA, MapauieiorpaMMa, poMmoa u
Tpaneruu. [Inomanu nogo0ubIX puryp. OTHOIIEHHUE TIOMIAIeH TPEYTOJIHHUKOB.

Teopema IIugaropa



Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemeHUH
MPAKTUYECKUX 33/1a4.

JJIeMeHTbI TPUTOHOMETPUH

CuHyc, KOCHMHYC, TAHT€HC M KOTAHI'€HC OCTPOro yIJia MPSMOYTOJBHOTO
TpeyrojapHuka. Tpuronomerpuueckue Qynkiuu yrimoB B 300, 450 u 60o.
[IponopLIOHAJIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 4 4eThHIPEXYT0JIbHUKH, CBA3AHHbIEC C OKPYKHOCTbIO

BrnmcanHble M LEHTpanbHBIE YIVIBI, YTOJ MEXIY KacaTelbHOM U XOPAOW.
VYriel MeXIQy XOpAaMH M CEKyIIMMH. BIMCaHHbIE W OINMCaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOICTBA M NPU3HAKK BIHCAHHOIO
YeThIPEXYTOJIbHUKA. B3anMHOE pacnonoxxkeHue IByX OKpyxkHocTen. Kacanwme
OKpykHOCTel. OOI11I1e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

BeposiTHOCTH U CTATHCTHKA.

MHO0XeCTBO U IOJAMHOXKECTBO. [IpuMepsl MHOKECTB B OKPYKArOLIEM MUDE.
[lepeceuenne u oObeauMHEHHE MHOXECTB. Jluarpammbl Oiinepa. Ywucnossie
MHOecTBa. [lpumepbl MHOXKECTB U3 KypcoB anreOpsl M T'€OMETPHUH.
[lepeuncnenue 37€MEHTOB MHOXKECTB C MOMOIIBIO OPraHU30BAHHOTO INepedopa u
npaBuiia yMHOXkeHUsI. DopMyIia BKIFOUEHUS-UCKITIOUEHHUS.

DOnemeHTapHble CcOObITUS. BeposTHOCTH ciydaliHbIX CcOOBITUH. ONBITHI C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU. CiydallHbIN BBIOOD.

N3mepenne paccenBaHMs YHMCIOBOrO MaccuBa. Jlucnepcus U CTaHAAPTHOE
OTKJIOHEHHE 4YHUCIOBOro Habopa. CBoiicTBa JWCIEPCUUM M CTaHAAPTHOTO
OTKJIOHEHUs. JluarpaMMbl paccerBaHUs ABYX HAOJIOJaeMbIX BEJIUYUH. JIMHEITHas
CBSA3b HA IMarpaMMe pacCEHBaHUS.

HepeBo. JlepeBo caydaitHoro »skcnepuMeHTa. (CBOWCTBAa JI€PEBBHEB:
€AMHCTBEHHOCTh MYTH, CBSI3b MEXK/y YMCIIOM BEPILUH U yucioM pédep. [lonstue o
IUIOCKUX rpadax. Permenne 3a1a4 ¢ moMOUIbIO AEPEBHEB.

Jlornueckue coro3bl «M» n « JIM». CBsI3b MEXy JTIOTUYECKUMU COKO3aMU U
orepalusiMi HaJl MHOKeCTBaMu. Vcronbp30BaHKe JOTHYECKUX COI030B B anreodpe.

Cnyuaiinple  COOBITHSI KaK  MHOXKECTBA  DJIEMEHTAapHBIX  COOBITHIA.
[TpotuBonosnoxkHeie coObITUsA. Omnepauuu Hajx coObITUAMU. DopMylia CIOKEHUS
BEPOSITHOCTEN.

[IpaBuno YMHOXEHUSA BEPOSITHOCTEH. YcnoBHas BEPOSATHOCTb.
[IpencraBieHre Ciy4alHOTO DJKCIIEpUMEHTAa B BHUIE JAepeBa. HezaBucumble
COOBITHS.



8 KVIACC

No KoanuyecTBo 4acoB
’ JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Becer  Konrposbn  IlpakTuueck T p—
n 0 ble paboThI ue padboTsbl
Unena i https://school-
1 4 collection.edu.ru/collection/matem
BBIYHCIICHUA atika/
https://school-
Anre6d _pi .
2 firebpamteciue 10 collection.edu.ru/collection/matem
BBIPaKECHHUS atika/
VDaBHCHIS 1 https://school-
3 p 10 collection.edu.ru/collection/matem
HEPAaBEHCTBA atika/
https://school-
4 OYHKIIH 8 collection.edu.ru/collection/matem
atika/
https://school-
Yy - X .
5 CTRIPEXYTOIE 4 collection.edu.ru/collection/matem
HHUKHAU .
atika/
https://school-
6 TTonoOue 4 collection.edu.ru/collection/matem
atika/
https://school-
7 ITnomane 4 collection.edu.ru/collection/matem
atika/
Teopema https://school-
8 p 4 collection.edu.ru/collection/matem
[Tugaropa atika/
DICMEHTHL https://school-
9 4 collection.edu.ru/collection/matem
TpI/II‘OHOMeTpI/II/I atika/
VYrael u
S — https://school-
10 pexyr 4 collection.edu.ru/collection/matem
KH, CBA3aHHBIC C -
atika/
OKPY>KHOCTBIO
https://school-
B
11 CPOATHOCTD 1 4 collection.edu.ru/collection/matem
CTaTUCTHKaA .
atika/
OBIIEE
KOJUYECTBO
60 0 0
YACOB IIO

INPOI'PAMME
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Y4eOHO-MeTOAMYECKOE 00ecneueHre 00pPa30BaTeJIbHOI0 MpoLecca
O6s13aTe/IbHbIE MATEPUAJIBI VIS YYeHUKA

1. Maremaruka. Anredpa: 8 kiacc: 6a30Bblil ypoBeHb: yueOHuk/ 10. H.
Makapsiues, H. I'. Munniok, K. Y. HemkoB u npyrue; noa pex. C. A.
TemsikoBckoro. — AO «M3aarenbctBo «lIpocBemienue»;

2. Maremaruka. ['eomeTpus: 7-9¢ knaccel: yueOnuk/ JI. C. AranacsH, B. @.
byry3os, C. b. Kagomues u npyrue. — AO «M3gatensctBo «IIpocBemienney;

3. Maremartuka. BepossiTHOCTh U cTaTUCTHKA: 7 — 9¢ KilacChl: y4eOHUK B 2
gacTsax/ U. P. Beiconkmii, U. B. Slmenxko; mox pen. U. B. Smenko. — AO
«3narensctBO «lIpocBemienue.

Hudposbie o0pa3oBareabHbIe pecypcebl ceTd UHTEpHET

1.Mudpopmanmonnas cucrema "EnnHoe OKHO JIOCTyTa K 00pa3oBaTeIbHBIM
pecypcam" - http://window.edu.ru;

2. Enunas komutekmus mudpoBBIX 00pa3oBaTeIbHBIX pecypcoB - hitp://school-
collection.edu.ru;

3. @enepanbHbIi HEHTP UHPOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB -
http://fcior.edu.ru;

4. DNeKTpOHHBIN apXUB HAYYHO — MOMYJISIPHBIX KYPHAJIOB
http://library.controlchaostech.com/bel/;

5. Crincok CaﬁTOB, PCKOMCHAOBAHHBIX AJIA UCIIOJIb30BAHUA 06y‘-IaIOHII/IMI/IC$I u

MPENOIABATEIISIMU JIJIs1 IOCTYIA K BBICOKOKa4eCTBEHHBIM JOP:

http://www.mon.gov.ru/ - MuarcTepCcTBO 0Opa3oBaHms U HayKu Poccuiickoi
denepanuun

http://www.uznai-prezidenta.ru/ - Jlerckuii caiit [Ipesunenra Poccuiickoii
denepanuun

http://www.eidos.ru/olymp/ - Bcepoccuiickie TUCTaHIIMOHHBIC IBPUCTHYCCKUE

OJINMIINAa1bl

http://www.en.edu.ru - EcrecTBeHHOHAYYHBII 00pa30BaTEIbHBIN MOPTAI
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http://ege.edu.ru - ITopran uHPpOpMAMOHHOH TOANEpk KU EnuHOro

rocyaapCTBCHHOI'O 5K3aMCHaA

http://www.school.edu.ru - Poccuiickuii 001eo0pa3oBaTeIbHBIIN TOPTAI

http://vschool.km.ru - Bupryansras mkoxa Kupumia u Medoaus

www.school-collection.ru - Enunas kosiekius nudpoBbIX 00pa30BaTeIbHBIX
pecypcoB

http://www.edu.ru - ®eaepanbhblii mopTan «Poccuiickoe 00pa3oBaHUE)

http://school-collection.edu.ru/collection/matematika/ - marepuans! mo
MareMmaTuke B EquHOM KoUIeKInu U POBBIX 00pa30BaTEIbHBIX PECYPCOB

http://www.maht-on-line.com - 3aHumarespHasg MaTEMAaTUKA — IKOJIbHUKAM
(OMMIIMA/IBI, UTPBI, KOHKYPCHI II0 MATEMAaTHKE)

http://www.mathkang.ru - MexmyHapoHBIN MaTeMaTHYECKUI KOHKYPC
«KeHrypy»

http://http://ege2011.mi00.ru - MOCKOBCKUI HHCTUTYT OTKPBITOTO
obpazoBanusi, cuctema Cratl pan
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