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Егор Беседин


IlosicHuTeNbLHAS 3aMMUCKA

B coBpemeHHOM Mupe cdepbl NPUMEHEHHS MATeMaTUKH PACHIMPSIOTCS, MO3TOMY
MaTeMaTHYECKHE 3HAHM, KaK 1 MAaTEMATHYECKUI CTHIb MBIIIJIEHUS CTAHOBITCI OYeHb BaKHBIMU, a
HEKOTOPBIX HANPABICHUSX NEATEIHHOCTH KIIOYEBBIMU, OTKYJla BBITEKAeT HEOOXOAMMOCTH Ooee
WHTEHCUBHOTO ¥ TTyOOKOTO TOJTYYSHHUS MAaTEMAaTHUECKUX 3HAHUH, a TAKKE PEIICHUS HECTAHIaAPTHBIX
U UJIEUHBIX 3a7a4. B mporecce n3ydeHuss MaTeMaTUKU B apCe€HAT MPUEMOB U METO/IOB MBIIUICHUS
YellOBEKa ECTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS HWHAYKIMS W JACAyKIuUs, 0000IIeHne u
KOHKpETH3aIusl, aHadu3 M CHUHTE3, KJIacCH(PUKAIUS M CUCTEMAaTH3aIus, aOCTparupoBaHUE H
aHaJIOTHS.

OcHoBOli TIOHMMaHUs 000N HayKu SBISIETCS HE MPOCTO HM3YYEHHE TEOPETHIECKOTO
MaTepuana, HO ¥ YCIEIIHOE MPUMEHEHHUE eTr0 Ha MPAKTUKE, CAMOCTOSITEILHOE MOCTPOCHHE BHIBOIOB
U WCIOJIb30BaHUE PA3JIMYHBIX METOJOB, JUIS TOJY4YeHHUsS pe3yibTaTa. [IpakThka pemieHus 3agadq
pa3BHBAaeT JIOTMYECKOE MBIIUICHWE, HACTOMYMBOCTh M KpEaTUBHOCTh. B pamkax Kypca
oOydaromuMmcsi OyfeT HEOOXOAMMO pemiaTh pa3indHbIe M0 CIOXHOCTH H IENH 3aJayuH,
HANpaBIICHHBIE HA PACIIUPEHHE KPYro3opa, MPaBUIBLHOCTH MOCTPOCHHS BBIBOJOB, 3aKpPEIUICHHE
NPOIIEHHOTO B paMKax IIKOJBHOW IMporpamMmbl MaTepuana. Takod Bua pabOTHl HIKOJIHLHUKOB
MO3BOJIUT MM TMPUMEHHUTH 3HAHUS M yMEHHs, TPUOOpPETEHHBIE HA ypOKaxX, a TaKKe COBEPIIUTH
CaMOCTOSITENILHO OTKPBITHS, IEMOHCTPHUPYIOIIEE KPACOTY MaTEMAaTHIECKONH MBICITH U TIO3BOJISIOIIEE
MEPEeKUTh PaAZOCTh TBOPYECTBA H  YyJIOBOJBCTBUE OT HHTEUICKTYAIbHON JESTEIBHOCTH.
CaMOCTOSITeTbHO TMOJIYYCHHBIE BBIBOJABI B XOJ€ Kypca CO3[alOT TMPOYHBIA (QyHIAMEHT s
JABHEHIIIETO TIIyOOKOTO HM3yYeHHUsT MATeMAaTUKH U PACHIUPSIOT BO3MOXKHOCTH OOYYaIOIIUXCS B
pamKax pemieHuss Oojiee MPOCTHIX 3amad. Kypc HampaBieH Ha pa3BUTHE Y KaKIOro peOeHka
rHOKOCTH MBIIUICHUS, BOOOPAXKEHHUs, CAMOCTOATEILHOCTH, TBOPUECKHUX CIIOCOOHOCTEH, a TaKxke
MOBBIIIAET UHTEPEC K MATEMaTHUKE U YPOBEHh MAaTEMAaTUIECKON MOITOTOBKH.

[Tpenmer «IIpakTHKyM IO MaTeMaTHKE» TO3BOJIUT 00YHAIOIIUMCS YTIyOJIEHHO pPaCCMOTPETh
TEMBI IIKOJIBHOM MPOTrpaMMbl, TO3BOJIUT O0YYArOIIMMCS Ha HATJIAAHBIX IPUMEPaX 0CO3HATH HIUPOTY
IIPUMEHEHUs MaTeMaTH4YeCKUX 3HaHUM. [IIKOIbHUKHM CMOTYyT CaMOCTOATENIBHO BEIBOAUTH IIPABUIIA U
TEOpEeMbl, HEOOXOAUMBIE JJIS TANbHEHIIIEr0 H3yYeHNsI MAaTEMaTHKH, YTO ITO3BOJIUT MTOJIyYUTh OTIBIT B
HCCIIEAOBAHUAX U CO3/aTh IIOJIOKUTEIbHBIE SMOLUHU, MO3BOJSAIOIINAE JBUTAThCA II0 IPOrpaMMe C
JHTY3Ma3MOM U IPOSIBJIASA MHULMATHBY B HOBBIX HCCIENOBaHMAX. B Xozxe Kypca, LIKOJIBHUKHU
pPaccMOTPAT 3a7a4y, paCLIMPSIOLINE UX ApCEHAll 3HAHUM U YMEHHUH, a TaK)Ke [TO3BOJIAIOIINE ClIEIaTh
BBIBOJIBI 00 ONTHMM3ALIMU paHee MOJYyYEHHBIX pemieHui. JlaHHbI Kypc Takxke cozmact 0asy s
NPOEKTHOM pabOThl MIKOJHHMKOB B MAaTEeMAaTH4YECKOM BEKTOpPE WJIM IO3BOJUT  CO37aTh
MeTarnpeIMeTHbIE UCCIICA0BAHMS B 3KOHOMUKE, HH(OpMATHKE U (PU3HKE, YTO MOIO0KUTEIBHO BIHUSIET
Ha BCECTOPOHHE Pa3BUTHUE U MIO3BOJIUT 3aKPEIIUTh 3HAHUS Ha IIPAKTUKE.

Hensro mnpeamera «lIpakTHkyM 10 MaTeMaTUKE» SBISAETCS BBEICHHUE ITOCTOSHHOU
MaTeMaTUYECKOW IPAKTUKU YYaluMmcsi /7 KJIacCOB, OPUEHTHUPOBAHHOM Ha 3aKPEIUICHUE 3HAHUM,
MIOJTyYCHHBIX Ha YPOKaX, a TAK)KE pa3BUTHE MOTUBAIIMH, MBIIIUICHUS, TBOPUYECKUX CIIOCOOHOCTEH U 32
CUET ATOr0 — JOCTH)KEHHE Ooyiee BBHICOKOTO YPOBHSA MX OOIIEeH MaTeMaTH4eCKOH MOATrOTOBKH.
KonuenryanbHas uaesi JaHHOTO Kypca COCTOHUT B TOM, UTOOBI HA OCHOBE CHCTEMHO-/1€ATEIIbHOCTHOTO
nojaxoAa pa3paboTarh MEJarornyeckuii MHCTpyMeHTapuil (yueOHOoe coaepikaHue, TEXHOJOTHH,
METOAMKH, METOANYECKOe oOecreueHne) HelpepbIBHOM MOJATOTOBKY 110 MaTeMaTUKE B 7 U Janee B
0oJee cTapmnx Kiaccax.

MeTo1010rnYeCcKO OCHOBOM pealiu3aldy IMOCTABICHHOM LENU SIBISIOTCA CIEAYIOLINE
MPUHLIMIIBI:



— ITpuHiun pa3BUTHS, KOTOPHI COCTOMT B TOM, YTO MOJTOTOBKA JOJDKHA OBITH HalleJeHa
IIPEXKJE BCErO Ha CO3AAHME YCIOBHUM JUIsl BCECTOPOHHETO PAa3BUTHUS MBILIICHUS U JIMYHOCTHBIX
Kau4eCTB KayKJ0I0 YYCHHKA, a HE OTPaHUYMBATHCS TPEHUHIOM B OCBOCHUM UMY METOZI0B MAaTEMATHUKHU.
CyTb 3TOro NMpUHIMIA MOKHO KPaTKO BBIPA3UTh TE3HCOM: «PA3BUTUE CPEICTBAMU MaTEMaTHUKU
Ka)KJI0TO YYCHHUKa».

— IlpuHuun «BeIpalIMBaHUS)» COCTOUT B COBMEILICHUH, C OJHOM CTOPOHBI, BHYTPEHHEU
AKTMBHOCTH YYCHUKA, €r0 LIEJICHANIPABIECHHBIX IIOIIBITOK PACKPBITH U PEAIM30BaTh CBOW ITOTEHIUA,
a ¢ Ipyroy CTOPOHBI, BHEIIHEHW OPraHU3alUU 3TOM AKTUBHOCTU CO CTOPOHBI YUUTEI B paMKaX TOU
Ke LCIH.

— [IprHIHN yCIIEITHOCTH COCTOUT B aKLICHTUPOBKE HA YCIIELIIHOCTb, TO €CTh B CO3JaHUU TAKON
Cpenpl, I7ie K ONIMOKE OTHOCATCS KaK K CTYIEHbKE pOCTa, a He MOBOAY JUIsl OTOPYEHUS M TOPHUIIAHNS,
r7ie UEHUTCA W TMOJICPKUBACTCS YCIeX KaKJIOro YYEHHUKAa OTHOCHUTENIBHO ceOsi, He3aBUCHUMO OT
HAYaJIbHOTO YPOBHS €r0 MOJATOTOBKH U MAaTEMaTHYECKUX CIIOCOOHOCTEH.

IInanupyemble pe3yJbTaTbl 0CBOCHHS MpeAMeTa
OcBoenue yuebHoro kypca «IIpakTukym o Mmatematuke» B 7 kiiacce 00ecrieyuBaeT HOMOIIb
B JIOCTIDKEHUH CIIEIYIOIIUX MPEIMETHBIX 00pa30BaTEeIbHbIX PE3YIbTaTOB 10 OCHOBHOMY yU4E€OHOMY
npeamery «MaremaTHKay:

JInuyHOCTHBIE pe3yJIbTaThI

— IAaTPUOTHUYECKOE BOCIMTAHME: IPOSABICHUEM HHTEpeca K IPOLUIOMY U HACTOALLIEMY
POCCUICKON MAaTeMAaTUKHU, HEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHSIM POCCUMCKUX MAaT€MaTUKOB U
POCCUICKOM MaTEMaTUYECKOM ILKOJIBI, K MCIOJIb30BAHUIO ITUX JOCTHKECHHMH B IPYIMX HayKax U
NPUKIIAJHBIX cepax;

— TPaXXJaHCKOE€ U JyXOBHO-HPaBCTBCHHOE BOCIIMTAaHUE: TOTOBHOCTBIO K BBIIIOJIHEHUIO
0053aHHOCTEH TpaKIaHWHA U peau3alliy ero Mpas, MPEICTaBICHHEM O MaTEMAaTHYECKUX OCHOBAaX
(YHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, TNpoueayp TpakIaHCKOro oOIiecTBa
(HarmpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX C
IIPAKTUYECKUM TPUMEHEHUEM AOCTM)KEHMM HAayKH, OCO3HAHMEM BaKHOCTH MOPAJIbHO-3TUYECKUX
IIPUHIIUIIOB B AESTEIBHOCTH YUEHOIO;

— TpPyAOBOE BOCIUTaHUE: YCTAHOBKOW HAa aKTUBHOE Y4YaCTHUE B PELICHUH IIPAKTUYECKHUX
3aJja4 MaTeMaTH4eCKOl HarpaBlI€HHOCTH, OCO3HAHHMEM Ba)KHOCTH MAaTEMaTHYECKOro 0Opa3oBaHUs
Ha TPOTSHKEHUM BCEH KHM3HM JUIS YCHEIIHOW MpOo(eCCHOHATBHON AEATENbHOCTH U Pa3BUTHEM
HEOOXO/MMBIX YMEHHUI, OCO3HAaHHBIM BBHIOOPOM M TIOCTPOCHHEM HWHIWBUAYAIBHOW TPaeKTOPUU
00pa3oBaHMs U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIIECTBEHHBIX MOTPEOHOCTEH;

— DCTETHUYECKOE BOCIUTAHHE: CHOCOOHOCTHIO K 3MOIMOHAIBHOMY W 3CTETHUYECKOMY
BOCIIPHATHIO MaT€MaTHYECKUX OOBEKTOB, 33aJay, PELICHUH, pPacCyXACHUH, YMEHHUIO BHICTb
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

— ILIEHHOCTH Hay4YHOI'O IIO3HAHUs: OPUEHTALMEH B IEATEIIbHOCTU HA COBPEMEHHYIO CUCTEMY
HAY4YHBIX TPEACTAaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHs 4YeNOBEKa, NPUPOAbI U
o01IecTBa, TOHUMaHUEM MaTEMAaTUYECKON HAyKH Kak c(epbl UeIOBEUECKOM AEATEIbHOCTH, ITAOB
€€ pa3BUTHUsS WU 3HAYUMOCTU U1 Pa3BUTUS LUBWIM3ALMM, OBJIAJECHUEM S3bIKOM MATEMaTUKU U
MaTEMaTHUYECKOM KyJIbTYPOU KaK CpEACTBOM IT03HAHUS MUPA, OBJIAJIEHUEM IPOCTENIINMY HaBBIKAMHU
HCCIIEA0BATEIIBCKOMN 1EATEIBHOCTH;

— ¢u3nyeckoe BOCHMUTAHUE, (POPMUPOBAHUE KYJIBTYPHI 3J0POBbS M SMOLMOHAIHLHOTO



OJIaromnoy4rs: TOTOBHOCTBIO IIPUMEHSITh MaTeMaTHUECKUE 3HAHUS B MHTEPECax CBOETO 370POBbBS,
BEJICHUS 3/10pOBOr0 00pa3a XKU3HHU (3A0pPOBOE MHUTaHHE, COAJIAHCHPOBAHHBIA PEXUM 3aHATUN U
OTAbIXa, peryisipHas (¢HU3UUecKas AaKTHBHOCTH), C(HOPMHUPOBAHHOCTBIO HaBBIKa pedIIeKcH,
MIPU3HAHUEM CBOETO IMPaBa Ha OMIMOKY M TaKOTO K€ MpaBa JAPYroro 4eaoBeKa;

— DKOJIOTHUYECKOE BOCIIUTAHHE: OPUCHTAIIMEH HA MPUMEHEHUE MaTeMaTUYECKUX 3HAHUHN /TSt
pelieHus 3a/1a4 B 00J1aCTH COXPAaHHOCTH OKPY’KaIOLIeH Cpe/ibl, INIAHUPOBAHUS TIOCTYIIKOB M OILICHKH
UX BO3MOXXHBIX IOCTEICTBUI S OKpY’KaIOUIeH cpenbl, OCO3HAaHUEM TJI00aTBbHOIO Xapakrepa
HKOJIOTHUECKUX MPOOTIEM U MyTeH UX pelieHus;

— ajanTanys K U3MEHSIOUIMMCS YCIOBUAM COLIMAIBHOM U IPUPOIHOM Cpeibl: TOTOBHOCTBIO
K JCHWCTBUSAM B yCIOBHAX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4epes
MPAKTUYECKYIO JESATEIbHOCTh, B TOM YHCJIE YMEHHME YUUTBCS Y APYTUX JIIOJEH, mpuodperars B
COBMECTHOH JICSITEIbHOCTH HOBBIC 3HAHWS, HABBIKM M KOMIIETEHIIMM M3 OIbITa JIPYTHX;
HE00XO0IUMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HCie (GOPMYIHPOBATH UICH, TOHATHS,
TUIOTE3bl 00 0OBEKTaxX W SIBICHUSX, B TOM YHUCIIE paHee HE M3BECTHHIX, OCO3HABATH AC(PUIIUTHI
COOCTBEHHBIX 3HAaHUI 1 KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE; CIOCOOHOCTHIO OCO3HABATH
CTPECCOBYIO CUTYallMIO, BOCTIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK BBI30B, TPEOYIOMINN KOHTpMED,
KOPPEKTHPOBAaTh NPUHUMAEMbIe PEUICHUs M JEHCTBUSA, (OPMYIMPOBATh M OLIEHUBATH PUCKH U
MOCTIENICTBHS, (POPMUPOBATH OIIBIT.

MeTtanpeameTHble pe3yJIbTaThl

VYHHUBepcasbHBIE TO3HABATENbHbIE JEHCTBUA oOecneunBaloT (opMHpOBaHHE 0a30BbIX
KOTHUTHBHBIX MPOIECCOB 0O0ydYaromIMxcsi (OCBOGHHE METOAOB IO3HAHUS OKPYXKAIOIIEro MHpa,
IpPUMEHE HUE JIOTHYECKUX, UCCIIEA0BATENILCKUX ONepaluii, yMeHu paboTaTh ¢ HHPpOpManueil).

VY obyuaromierocst 6yayT copmupoBaHbl cleayronme 0a3oBbie TOTUIECKUE ACHCTBHS Kak
4acTh YHUBEPCAIBbHBIX TIO3HABATEIILHBIX YUCOHBIX JICHCTBUI:

— BBIABIITH M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMAaTUYECKUX OOBEKTOB,
MOHATHUH, OTHOIICHUH MEXY MOHATUAMH, (OPMYIUPOBATH ONPE/IEICHUs TOHATHH, YCTaHABIMBATD
CYLIECTBEHHBIN MPHU3HAK KIacCU(UKAIIMK, OCHOBAHUS Ui OOOOIIEHHS M CPaBHEHUs, KPUTEPUU
IIPOBOJUMOI0 aHAJIN3A;

— BOCIPHHUMATh, (OPMYIHPOBATH U TMPEOOPA30OBBIBATH CYXKICHHUS: YTBEPIAHUTEIbHBIE MU
OTpHLIATENIbHBIC, €TUHIUYHBIC, YACTHBIE U 00IKE, YCIOBHEIC,

— BBIABIIAITH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOpEUHs B (hakTax,
JaHHBIX, HAOIIOICHHUSIX U YTBEPKACHUSAX, MIpelaraTb KpUTSPUH JUIsl BHISIBJICHUS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYUL;

— JIeJIaThb BBIBOJIBI C HCIIOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HHAYKTHUBHBIX
YMO3AKJIOUYEHUH, YMO3aKIOUEHHI 110 aHAJIOTUH;

— pa30uparh I0Ka3aTeNbCTBA MATEMAaTHUYECKUX YTBEP)KICHHUN (TIPsIMBbIE U OT TPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSITENIbHO HECJIOXKHBIE J0Ka3aTeIbCTBA MAaTEMaTHUECKUX (PaKTOB, BBHICTpAUBATh
apryMEHTaluIO, TMPUBOJUTH IpPHUMEPHl M  KOHTPIPUMEpPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

— BBIOMpaTh cnoco0 pemieHUs Y4eOHOW 3amaud (CpaBHHUBATh HECKOJBKO BapUaHTOB
pelieHust, BRIOUpaTh Hanbosee NOIXOAAINHA ¢ YIETOM CaMOCTOSTEIbHO BBIACICHHBIX KPUTEPHUEB).

Y oOyuatomerocss OyayT cOpMUPOBaHBI ClEIylONIHe O0a30BbIE HCCIEIOBATEIBCKHIE
JeUCTBUS KaK 4aCTh YHUBEPCAIBHBIX MO3HABATEIbHBIX YUCOHBIX AEHCTBUIA:



— HCIIOJIb30BaTh BONPOCHI KaK UCCIIE0BATEIbCKUN MHCTPYMEHT IMO3HAHUSL, (POPMYITHPOBATH
BOIPOCHI, (PUKCHPYIOLIUE MPOTUBOpPEUHE, MTPOOIEMy, CAMOCTOSATENILHO YCTaHABIMBATh UCKOMOE U
IaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UIUIO, MHEHHE;

— MPOBOAUTH MO CAMOCTOSITEIBHO COCTaBJICHHOMY IUJIaHY HECJIOXHBIM HKCIIEPUMEHT,
HEOOJBIIOE WCCIEAOBAaHUE IO YCTAaHOBIEHUIO OCOOCHHOCTEH MAaTeMaTH4ecKoro OOBeKTa,
3aBUCUMOCTEHN 00BEKTOB MEXKy CO00IA;

— CaMOCTOATENIbHO (POPMYJIMPOBaTH OOOOIIEHHUS M BBIBOBI IO Pe3yiIbTaTaM MPOBEIEHHOTO
HaGHIOIICHI/ISI, HUCCICOOBaHUsA, OLICHUBATHh I[OCTOBepHOCTB HOHy‘-IeHHI:IX pe?)y.]'H:TaTOB, BBIBOJIOB U
0000IIIeHMIT;

— IMPOTHO3UPOBATH BO3SMOXKXHOC PAa3BUTUC NNPOLECCCA, a4 TAKIKC BbIABUT'AaTh IMPCAIIOJIOKCHUA O
€T'0 Pa3BUTUHN B HOBLIX YCJIIOBUAX.

Y obyuatorerocs 0yxyT chOpMUPOBAHBI CIEAYIONINE YMEHHs paboTaTh ¢ MHpOpMaInme Kak
94acTh YHUBEPCAIBHBIX TIO3HABATEIILHBIX YUCOHBIX JICHCTBUI:

— BBISBIATH HEJOCTATOYHOCTh M M30BITOYHOCTh WH(OPMALIUU, TAHHBIX, HECOOXOIUMBIX IS
pELIEHHUs 3a/1a4u;

— BBIOMpaTh, aHATU3UPOBATh, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH HH(POPMAIIUIO
pa3NUYHBIX BUAOB U (POPM IpEICTaBICHHUS;

— BBIOMpaTh (hopMy mpesicTaBiIeHUs MH(DOPMAIMK U WLTIOCTPUPOBATh pelIacMble 3aadu
cXeMaMH, AMarpaMMaMu, HHOH rpadukoil 1 uX KOMOWHAIMSIMU;

— OLIEHUBaTh HAJA&KHOCTh MH(MOPMAIMM 1O KPUTEPHUSIM, MPEAJIOKCHHBIM YUYHUTEIEM WU
c(OpMYITMPOBAHHBIM CAMOCTOSITENHHO.

VYHHUBepcalbHble KOMMYHHUKATHBHBIE JIEHCTBHS  00€CHEeunBalOT  CPOPMHPOBAHHOCTH
COLIMAJIBHBIX HaBBIKOB 00YYaIOLTHXCSI.

Y oOyuaromerocst OyayT cQOpPMHpPOBAHBI CIEAYIOIIAE YMEHHUS OOIIEHUS KaK 4YacTh
YHHUBEPCATbHBIX KOMMYHUKATHUBHBIX YUCOHBIX JICHCTBHIA:

— BOCIPHHUMATh U (HOPMYJIHPOBATH CYXJCHUS B COOTBETCTBHU C YCIOBUSIMH U IEIISIMHU
00I1IeHus, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX,
JaBaTh MOSICHEHHUS 110 X0y PELICHUs 3a/1a4i, KOMMEHTHPOBATh NOJIy4YCHHBIH PE3yIbTaT;

— B X0Jie 00CYX/IEHUS 3aJ]aBaTh BOIPOCHI MO CYHIECTBY OOCYXJIaeMOW TEMBI, IPOOJIEMBI,
pemaeMoi 3ajauu, BBICKA3bIBAaTh HJIEH, HALIEJICHHBIE HA TOWUCK PEIICHUs, CONOCTAaBIATH CBOM
CYXJEHHUS C CYXJCHUSMH IPYTUX YYaCTHHKOB AMAJOra, OOHAapy>KUBaTh pa3indve U CXOJCTBO
MO3HLIMH, B KOPPEKTHOU opme (hopMyITupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHHS;

— TPEACTaBJIATh PE3YJIbTaThl PEIICHUS 3a/auyd, SKCIICPHUMEHTA, UCCICIOBaHMS, MPOCKTA,
CaMOCTOSTEIILHO BBIOMPATh (hOpMAT BBICTYIUICHHUS C YYETOM 3a/1ad MPE3CHTAIMU U OCOOCHHOCTEH
ayJIUTOPHUH.

VY obOygaromierocst OyayT copMHpOBaHBI CISAYIONINE YMEHHUS COTPYJHHUYECTBA KaK 4acTh

YHHUBEPCAIBHBIX KOMMYHUKATHBHBIX YUEOHBIX JICHCTBHIA:

— TIOHUMATh U HUCIOJBb30BATh MPEUMYIIECTBA KOMAaHAHON W MHIUBUAYaIbHONW pabOTHI MPU
peleHnH yuyeOHbIX MaTeMaTHYECKUX 3a7ay;

— TIPUHUMATH LEJIb COBMECTHOW AEATENbHOCTH, IIAHUPOBATH OPraHU3AIIMI0 COBMECTHOM
paboThl, pacnpenensiTh BUIAbl paboT, HOTOBapUBaThHCs, 00CYXkIaTh MPOIECC U Pe3yibTaT paboThl,
0000111aTh MHEHHUS HECKOJIBKHUX JIIONEH;



— Y4acTBOBaTh B TPYMIOBBIX (hopMax paboTsl (00CYyKaeHUs, 0OMEH MHEHUSIMH, MO3TOBBIE
IITYPMBI U JIPYTHUE), BBIMOIHATH CBOIO YacTh pabOThI M KOOPAMHUPOBATH CBOU JACUCTBUS C IPYTHUMHU
YJieHaMM KOMAaH[Ibl, OLIEHMBATh KayeCTBO CBOETr0 BKJIaga B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(OpMyITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

YHUBepcalbHbIE PETYJISTHBHBIC JACHCTBHS 00ecreunBaoT (HOPMUPOBAHHE CMBICIOBBIX
YCTaHOBOK U ’KM3HEHHBIX HABBIKOB JIMYHOCTH.

VY obyuarorierocst OyayT copMUpOBaHBI CIEAYIONIME YMEHHSI CAMOOPTaHU3aIllMK KaK 4acTh
YHHUBEPCAIbHBIX PETYJISATHBHBIX YUCOHBIX JICHCTBHIA:

— CaMOCTOSTENILHO COCTABIIATH IUIAaH, AJITOPUTM PELICHHS 3a/1a4H (UM €T0 YacTh), BBIOUPATh
cnocod pemieHust ¢ y4y€TOM UMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH C y4€TOM HOBOM HH(pOpMAIIHH.

VY obyuarorerocst OyayT chopMHUpOBaHBI CIEAYIONIME YMEHHS CAMOKOHTPOJS KaK 4acTh

YHHUBEPCAIBHBIX PETYIATHBHBIX YUCOHBIX ICHCTBHIA:

— BJIAJETh CIOCO0aMM CaMONPOBEPKH, CAMOKOHTPOJS Mpollecca U pe3ylbTara perieHust
MaTeMaTHUYECKOM 3a1auH;

— MpeABHUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELLIEHUHU 3aJadd, BHOCHUTH
KOPPEKTHBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX 00CTOATENbCTB, HAIGHHBIX OLIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

— OILICHMBAaTh COOTBETCTBHME pE3yJIbTaTa ACSITEIBHOCTH IOCTABJIECHHOM LIEU U YCIOBHSM,
OOBSICHATh NMPUYUHBI JOCTIKEHHUS WM HEJOCTH)KEHUS 1M, HAXOIUTh OIIMOKY, aBaTh OICHKY
pUOOPETEHHOMY OTIBITY.

IIpenmeTHbIe pe3yJIbTaThI

Auredpa

Yuciia ¥ BbIYUCICHHA.

Payuonanvnere wucaa.

[Tepexoauts OT OAHOHM (OPMBI 3aMUCH YUCEN K JPYrod (mpeoOpa3oBBIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B IECITHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO IECATHYHYIO
IpoOBb.

Hcnonp30BaTh MOHATHS MHOJKECTBA HATypajbHBIX YMCEJ, MHOYKECTBA LEJNBIX YHCEI,
MHOX€ECTBA pallMOHAIbHBIX YUCEN IIPU PELLICHUH 3a]1a4, IPOBEICHUH PACCYKICHUHN U I0KAa3aTEIIbCTB.

[ToHuMaTh U OOBSICHATH CMBICIT TIO3ULIMOHHON 3aITMCH HATYPaJIbHOTO YHCIIA.

CpaBHUBATH U YIIOPSI0UYMBATH PAllMOHAIBHBIE YHCIIA.

BbImonHATe, coyeras yCTHbIe M TNHCbMEHHBbIC NpUEMBI, apudmMeTHueckue IeUCTBUS C
palMOHAIBHBIMY YHUCJIAMH, MCIOJIb30BaTh CBOMCTBA 4YHMCEJ U IIpaBUia JCUCTBUH, NPUEMBI
palOHaIbHBIX BBIYMCIECHUM.

BBINONMHATE IEHCTBUSA CO CTENEHSAMHU C HAaTypalbHBIMU MOKa3aTeasiMu. HaxonnuTe 3HaueHus
YKCJIOBBIX BBIPAKEHHUM, COAEP)KALUX palMOHAJIbHBIE YHCIA M CTENEHM C HATypaJbHBIM
nokaszarejieM, NPUMEHSITh pa3HooOpa3Hble CHOCOObI W TPUEMBI BBIYUCICHHS, COCTaBIATH WU
OLICHUBATh YUCIIOBBIC BBIPAKCHUS NIPU PEIICHUH MPAKTHYECKUX 3a/a4 U 3a/1a4 U3 APYTHX yU4eOHbIX
IIPEAMETOB.



OkpyriasaTh 4yucia ¢ 3aJaHHOM TOYHOCTBIO, @ TAK)KE 10 CMBICILY NPAaKTUYECKOW CUTyaluH,
BBIIIOJIHATH IPUKHUJIKY U OLIEHKY pe3yJIbTaTa BBIYUCICHUN, OLICHKY 3HAYCHUH YUCIIOBBIX BBIPAXKCHUH,
B TOM YHCJIE [IPU PELICHUH NIPAKTUYECKUX 3a1a4.

Pemarh TekcToBBIC 3amaun apuPMETHUESCKUM CIOCOOOM, HCIIOJIB30BAaTh TAOIHUIIBI, CXEMBI,
YepTEeXH, IPYTHe CPEICTBA MIPEICTABICHHS JAaHHBIX MPU PEIICHUH 3a/1a4.

Pemate mNpakTUKO-OPUEHTUPOBAHHBIE 3a/ayd, CBS3aHHBIE C OTHOLICHUEM BEJIMYHUH,
[IPONOPLUUOHAIBHOCTBIO BEJIUYMH, IIPOLEHTAMU, HHTEPIPETUPOBATh PE3YJIbTATHI PEILICHUS 3a1ad C
yu€TOM OrpaHMUYEHHM, CBI3aHHBIX CO CBOMCTBAMHU PACCMAaTPUBAEMBIX OOBEKTOB.

Henumocme.

Jloka3biBaTh U MPUMEHSTH MPU PEIICHUH 3a/1a4 MPU3HAKU JeIUMOCcTU Ha 2, 4, 8, 5, 3, 6, 9, 10,
11, mpu3HaK¥M TETMMOCTH CYMMBI U TTPOU3BEICHUS IEIBIX YUCEIL.

PacknaapiBaTh Ha MHOXKHUTENN HATYpaJbHBIC YUCIIA.

CBOOOIIHO OTEepHPOBATh MOHATUSAMU: YETHOE YHCIIO, HEYETHOE YHCIIO, B3aUMHO IMPOCTHIC
YHCIIa.

Haxonuth HauOONbIIMI OOIMN ACTUTENh W HAUMEHbIIEEe OOIee KpaTHOE YHCen H
MCIOJIL30BaTh UX MPH PEIICHUH 33]1a4, IPUMEHSTh anroput™ EBkimumaa.

OnepupoBaTh MOHSATHEM OCTaTKa MO0 MOIYJIIO, IPUMEHSTh CBOMCTBA CPABHEHUI IO MOIYIIIO.

Auredpanyeckue BbIPasKeHUsI.

Buipaoicenus ¢ nepemennvimu.

Hcnonb3oBaTh anreOpanyeckyto TEPMHUHOJIOTHIO U CUMBOJIHKY, IPUMEHATH €€ B Mpolecce
OCBOCHHUSA y4eOHOr0 MaTepuaia.

Haxonuth 3HaueHHss OYKBEHHBIX BBIPDOKEHHH MNpPU 3aJaHHBIX 3HAUYCHHUSIX IEPEMEHHBIX.
Hcnonp30BaTh MOHSATHE TOXKIECTBA, BBIMOJIHATH TOXKICCTBEHHBIE MPe0oOpa3oBaHUS BBIPAKEHHM,
JOKa3bIBaTh TOXKAECTBA.

Mnocounenui.

BeImonHsTh ipeoOpa3oBaHusi LEIOTO BBIPAKCHUS B MHOTOWICH MPHUBEIACHUEM MOJOOHBIX
CJIaraeMbIX, PaCKPhITHEM CKOOOK.

BoinonHsaTe  geicTBust  (ClIOXKEHUE, BBIUUTAHUE, YMHOXKEHHME) C OJHOWICHAMH U C
MHOTOYJICHAMH, IPUMEHSITH (OPMYITBI COKPAIIEHHOTO YMHOKEHUS (KBaapaT U KyO CyMMBI, KBaipat
1 Ky0 pa3HOCTH, Pa3HOCTh KBaJpaToB, CyMMa W Pa3HOCTh KyOOB), B TOM YHCIIC IJISl YIPOIICHUS
BBIUMCIICHUH.

OcymiecTBIATh pa3I0kKeHHE MHOTOYWIEHOB HA MHOXKHTEH C TIOMOIIbIO BEIHECEHUS 32 CKOOKH
00I1IEro0 MHOKUTEIIS, TPYIIITUPOBKYU CIIAraeMbIX, IPUMEHSS (OPMYIIbI COKPAIEHHOTO YMHOKEHUSI.

[TpuMeHsTH TpeoOpa3z0BaHUsl MHOTOUJICHOB JIJIsl pEILICHHsI Pa3InYHbIX 337a4 U3 MaTeMaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEAIILHON IIPAKTUKH.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU TOKa3aTesIMU Ui IpeoOpa3oBaHUs
BBIPaKCHUM.

YpaBHeHHUS H CHCTeMbl YPABHEHUIA.

Pemate nuHEHHBIE YpaBHEHMs C OJHOM IIEPEMEHHOM, NPUMEHsS IpaBuia IEPEXoaa OT
HCXOJIHOTO YPaBHEHHUs K PaBHOCUIBHOMY eMy. [IpoBepsTs, ABIIAETCS JIM YACIO KOPHEM YPAaBHECHMUS.
[TonObupath mnpuMepsl Map 4YHUCEN, SBISIONIMXCS pPELUICHUEM JHMHEHHOIO YpaBHEHHUS C ABYMS
[IEPEMEHHBIMU.



Ctpouthb B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTrO ypaBHEHHS C JIByMs
NEPEMEHHBIMH, TIOJIB3YsICh TPaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemate cuctembl IBYX JIMHEHHBIX YpaBHEHHH C JBYMs IEPEMEHHBIMH, B TOM 4YHCIE
rpaduuecKu.

CocTaBisiTh M peliaTh JMHEWHOE YpaBHEHHE WM CHCTEMY JIMHEHWHBIX YpaBHEHUH IIO
YCIJIOBMIO 3a/1a4U, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H1 I10Jy4ECHHbIN pe3ysIbTarT.

DOyHKIUH.
Koopounamot u epaghuxu.

N300pakaTh Ha KOOPIAUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIINE 33JaHHBIM KOOpIMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3aUCHIBATH YHCIOBBIE MPOMEKYTKH Ha aNreOpandeckoM s3bIKe.

OTmeuaTh B KOOPAWHATHOM MJIOCKOCTH TOYKH T10 3aJaHHBIM KOOPIMHATAM.
DyHKryuu.
Crpoutsb rpaduku TUHEHHBIX (QYHKIHA.

OnwuceIBaTh ¢ MOMOIIBIO (PYHKITNI M3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMU: CKOPOCTH,
BpeMsl, PacCTOSIHUE, [IEHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM padoThI.

Haxonuth 3HaueHune QyHKIIMK 1O 3HAYEHUIO e€ apryMeHTa.
[Tonumath Tpaduyueckuii crocod NpeACTaBiICHUS M aHaIW3a MH(pOpMAaIUH, U3BJIEKaTb U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PEaTHHBIX MPOIIECCOB U 3aBUCUMOCTEH.

Hcnonb30BaTh CBOWCTBA (PYHKIUH U1 aHAIM3a TPapUKOB peabHBIX 3aBHCUMOCTEH (HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA (DYHKIIMH, MPOMEXYTKH BO3pAacCTaHUs M yOBIBaHUS
¢byHKUMH, HanOOIbIIIee U HAMMEHbBIIIee 3HAaYCHUS (PYHKIIUH).

Hcnonb30Bath rpaduKu U1 HCCIEI0BAHUS MIPOLIECCOB U 3aBUCUMOCTEH, IPU PEILICHUH 33124
U3 APYTUX yYEOHBIX MPEAMETOB U PEATbHOM KU3HHU.

I'eomerpus

Pacnio3HaBaTh M3y4eHHBIE TEOMETpPUYECKHE (UTYpbI, OINpelNeNiaTh HMX B3aUMHOE
pacroiokeHue, u300pakaTb reoOMeTpUIecKre (GUryphl, BHITOJHATh YEPTEKHU 1O YCIOBHUIO 337a4H.
N3mepsaTe nUHEHHBIE W YIVIOBBIE BEIWYUHBL. Pemars 3amauu Ha BBIYMCIEHUE JUIMH OTPE3KOB U
BEJINYUH YIJIOB.

Jlenats NPUKUIKY U OLEHKY JIMHEHHBIX U YIVIOBBIX BEJIUYMH IIPEIMETOB B PEAILHON KU3HH,
pa3MepoB NMPUPOTHBIX 00BEKTOB. PazinnuaTh pasMepsl STUX 0OBEKTOB I10 MOPSIKY BETHYUHBI.
Ctpoutp 4epTekH K FeOMETPUUECKUM 3a/1a4aM.

ITonb30BaThCs NPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BATh IPU3HAKU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3a/1a4.

IIpoBOAUTE JIOTMYECKUE PACCYKIEHUS C UCIOJIB30BAHUEM TI'E€OMETPUYECKUX TEOPEM.
[Tonb30BaTbCs NMPU3HAKAMU PABEHCTBA IPSIMOYIOJBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEIHAHBI,
IIPOBEAEHHOU K THIIOTEHY3€ IIPSIMOYTOJIBHOTO TPEYTOIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1a4.

OnpenensaTs NapauieIbHOCTh MPSIMBIX C IOMOIIBIO YTIIOB, KOTOpbIe 00pa3yeT ¢ HUMH

cexymas. Onpenensars NapauieIbHOCTh MPSMBIX C MOMOLIBI0 PAaBEHCTBA PACCTOSIHMM OT TOYEK
OJIHOM IIPSIMOM 10 TOUYEK IPYroH IPSIMOM.

Pematp 3amaun Ha kieT4aroit Oymare.



HpOBOI[I/ITB BBIYMCIICHUA MW HaAXOAUTh YHUCJIOBBIC H 6yKB€HHLIe 3HA4YCHHUA VYIJIOB B
rCOMCTPHUICCKUX 3adadax C UCIIOJIb30BAHUCM CYMMEBI YTJIOB TPCYT'OJIbHUKOB

¥ MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX IPH MEPECEUECHUH IBYX MapajlIeIbHBIX
IPSIMBIX CEKyIleH. Pemars mpakTuyecKue 3aa4y Ha HaX0KICHHUE YIJIOB.

Brnaners nonaruem reomerpuueckoro mecta touek ('MT). Onpenensite OMcceKkTpHCy yria u
CEpEIMHHBIN NEPIEHIUKYIISIP K OTPE3KY KaK reoMeTpuueckrue Mecra Touek. [lonbp3oBaThest HOHATHEM
reoMerpuueckoro mecra touek (I'MT) mpu noka3aTenbcTBe FeOMETPUUECKUX YTBEPKIECHUN U IIPU
pelLIeHnN 3aau.

@opMynHMpOBaTh ONPEACICHUS OKPYXKHOCTM M Kpyra, XOpAbl M JUaMeTpa OKPY’KHOCTH,
YBEPEHHO BJIAJIETh UX CBOMCTBAMU. YMETh JOKa3bIBATh U IIPUMEHATH 3TH CBOWCTBA IIPU PEIICHUU
3a/1ad.

Biiagers MOHATHEM ONMCAaHHOM OKOJIO TPEYIOJIBHHKA OKPY’KHOCTH, YMEThb HAXOAUTh €&
neHtp. JlokasplBaTh M HCHOJB30BAaTh (PAKTBl O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA
[IEPECEKAIOTC B OJHOM TOYKE, U O TOM, 4YTO CEPEAVHHBIC IEPIEHIUKYISAPBI K CTOPOHAM
TPEYTOJIbHUKA [IEPECEKAOTCS B OJHOU TOYKE.

Biagers noOHATHEM — KacaTeIbHOM K  OKPYJKHOCTH, IIOJb30BAaTbCs  TEOPEMOM O
NEPIEHIUKYIISIPHOCTA KacaTeJIbHOM M pajauyca, IPOBEAEHHOIO K TOUYKe KacaHus. [loka3bIBaTh
PaBEHCTBO OTPE3KOB KACATEIIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3 OJHOU TOYKH, U IPUMEHSTH 3TO
B PELICHUU T€OMETPUYECKUX 3a/1a4.

Jloka3plBaTh M IPUMEHATH IIPOCTEUIINE T'€OMETPUYECKHE HEPaBEHCTBA, IIOHUMMAaThb MX
[IPAKTUYECKUI CMBICIL.

HpOBOI[I/ITB OCHOBHBIC TCOMECTPHUICCKUC TOCTPOCHHUA C MOMOIIBIO TUPKYJIIA U JIMHEHKH.

BeposiTHOCTB M CTATHCTHKA

Yurats nHpOpMaIHIo, TPEICTABICHHYIO B TAOIUIAX, HA IUAarpaMMaXx, IPEICTaBISITh JAHHBIE
B BHUJAC TaOIUI, CTPOUTH CTOJIOMKOBBIC (CTOJOYATHIE) W KPYTrOBbIE AMArpaMMbl IO MAacCHUBaM
3HAYEHUI.

OnuceiBaTh ¥ WHTEPHPETHUPOBATH pEANbHBIC YHCIOBBIE JaHHBIC, MPEICTABICHHBIC B
TabNIuIax, Ha AUarpammax, rpadukax.

Hcnonp3oBaTh AJI1 OMUCAHUA JAaHHBIX CTATUCTUYCCKHUC XAPAKTCPUCTUKH: CPCIAHCC
apI/I(bMCTI/I‘IeCKOG, ME€AHaHa, HanOOJIbIIEE H HANMEHBIIIEE 3HA4YCHU, pa3dMax, KBApTUIIHA.

HMMeTs mpencraBlieHHE O JIOTUYECKUX YTBEPXKACHUSAX U BBICKA3bIBAHUSAX, YMETb CTPOUTH
OTpHLIaHUs, POPMYIMPOBAThH YCIOBHBIE YTBEPXKICHUS IIPH PEILICHUH 3a/1a4, B TOM YHCIIE U3 APYTHX
yueOHBIX KypCOB, HMEThb IPEJACTABICHHE O TEOPEMax-CBOMCTBaX M TeopeMax-MpU3HaKaX, O
HEOOXOUMBIX U JOCTATOYHBIX YCIOBHUSX, O METO/IE JOKA3aTeIbCTBA OT MPOTUBHOTO.

MMets nipencTaBiIeHHE O CIIy4alHOM M3MEHYMBOCTH Ha IpUMEpax pe3yJIbTaTOB U3MEPEHUN,
1eH, (U3NYECKUX BEIMYUH, AaHTPONOMETPUYECKHX JAHHBIX, MMETh IMpPEJICTaBICHHE O
CTaTUCTUYECKON YCTONYMBOCTH.

Hcnonbs30BaTh Ui ONMCAHUS JAaHHBIX 4aCTOTHI 3HAYEHUH, IPYNIIUPOBATh JAHHBIC, CTPOUTH
TUCTOTrPaMMBbI I'PYNIIUPOBAHHBIX JAHHBIX.

Hcnonb3oBaTe rpadpl Ui pelieHus 3a1ad, UMETh NPEACTaBICHHE O TEPMHUHAX TEOPUHU
rpa¢oB: BeplIMHa, pedpo, Lienb, [IUKI, MyTh B rpade, UMeTh IpecTaBieHne 00 ooxoze rpada u 06
OpPHEHTUPOBAHHBIX Ipadax.



Coaepsxanue npeamera
Yuciia 1 BLIYUCJIECHUA

Pauuonaﬂbnue uucaa

Panmonaneueie uyucna. CpaBHEHHE, YNOPAJOYMBaHHE M apu(pMETHYECKHE ACUCTBUS C
palMOHaNIbHBIMU YncIaMu. YucaoBas npsimasi, MOAYJIb YUCIIA.

CreneHb C HaTypajbHbIM IIOKa3zaTelleM M €€ CBOMCTBA. 3amuch 4YKCIAa B JIECITHUYHOM
MO3ULMOHHON CUCTEME CUUCIICHHUS.

Pemenue TeKCTOBBIX 3a1ad apudMeTndeckuM crocobom. Pemnenue 3amad u3 peagbHOM
NPAaKTUKU Ha YacTH, Ha APOOH, HA MPOLIEHTHI, IPUMEHEHHE OTHOIICHHUI U MPOIIOPIIUI MTPH PELICHUN
3aJa4; pelIeHre 3a/1a4 Ha JABIKEHHE, paOdoTy, TOKYIIKH, HAJIOTH.

Henumocmo
JlemumocTs 1enbix yncell. CBOCTBa JEIUMOCTH.

[Ipoctbie u coctaBHble yncia. YéTHbie 1 Heu€THBIC unciaa. [Ipu3naku genumoctu Ha 2, 4, 8,
5,3,6,9, 10, 11. [IpuzHaku 1e1MMOCTH CYMMBbI U MPOU3BEICHUSI 1IEJIBIX YUCEI MIPU PEILICHUH 3a7a4
C IPAKTUYECKUM COACPIKAHUEM.

HauOonpmmii oOmmidi AenuTeNh M HaUMEHblIee oOlee KpaTHOE ABYX uucel. B3aumuo
npocTele yncna. AiaroputM EBkimna.

Jlenenue ¢ octaTkoM. ApupMETHIECKHE OTIepalliy HaJl OCTATKAMH.
AnredpanyecKkue BbIpasKeHUsA
Buipasicenusn ¢ nepemennvimu

BeipaskeHue ¢ nepeMeHHbIMU. 3HAUEHUE BBIpaXXEHUS ¢ NepeMeHHbIMU. IIpencraBienue
3aBHCUMOCTH MEX/y BETUUMHAMH B BUE (HOPMYJIBL.

ToxaecTso. ToxaecTBEeHHbBIC npeoOpa3oBaHus anredpanvdecKux BBIPAKECHUIA.
JloKka3aTeabCTBO TOXKIECTB.

Mnozounennt
Opnnounensl. ONHOWIEH cTaHIapTHOrO Buaa. CTeneHb oOAHOUJICHA.

MHuorouseHbl. MHOTro4JIeH CTaHAAapTHOTO BH/A. CrereHb MHOTOYJICHA. CJIO)KGHI/IG,
BBIUUTAHUC, YMHOKCHHC W JACJIICHUC MHOTI'OYICHOB. HpeOGPaSOBaHI/Ie OCJIOTO BBIPAKCHHUA B
MHOI'O4JICH. KOpHI/I MHOT'O4YJICHA.

@opMyJIbl COKPAIIEHHOTO YMHOXEHHUS: KBaApaT CYMMbl M KBaJpaT pPa3HOCTU JBYX
BBIpQKEHUH, KyO CYMMBI B Ky0O pa3HOCTH JIBYX BBIPQXKECHUMN, pa3HOCTh KBAJPATOB ABYX BBIPAKCHHIA,
MIPOM3BE/ICHNE PA3HOCTH ¥ CYMMBI IBYX BBIPQXKEHUI, CyMMa B Pa3HOCTh KYOOB JIBYX BBIPaKEHUH.

Pa3noxxenue MHOro4ieHa Ha MHOXKHATENN. BulHecenne o0I1ero MHOKUTEIS 3a CKOOKH. MeTos
TPYIIIUPOBKH.

YpaBHeHHUs U CHCTeMbl YPABHEHUI
Ypasenenua
VYpaBHenue c¢ ogHoil nepemeHHoW. Kopenb ypaBHeHus. CBONCTBa ypaBHEHUH C OJHOM

IepeMeHHON. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHME KaK MaTe€MaTH4YecKas MOJEIb peaabHOU
CUTyalUH.

JIuneliHOe ypaBHEHHME C OJHOM INEpPEeMEHHOW. YMCIO KOpHEH JIMHEHHOIO YpaBHEHHS.
Pemenue TekCTOBBIX 3a7a4 € MOMOLIBIO JIMHENHBIX YpaBHEHUN. JINHEHHOE ypaBHEHUE, COIEpKAILEEe



3HaK MOJTYJIS.
Cucmemul ypaguenuii

VYpaBHeHUe ¢ 1ByMs TepeMeHHbIMU. ['pa ik TUHEHHOTO ypaBHEHHUS C IBYMS IEPEMEHHBIMH.
CucteMbl TMHEHHBIX YpaBHEHHH C IBYMs NepeMEeHHbIMU. | padudeckuii MeToa pelieHns CUCTEMBI
JIMHEHHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMU. PelieHue cUCTeM JIMHEMHBIX YPaBHEHUU C ABYMS
IIEPEMEHHBIMU METOIOM IIOICTAHOBKU U METOJOM ci0XkeHus. Cuctema JIByX JUHENHBIX YPaBHEHUN
C ABYMs IIEPEMEHHBIMM KaK MOJIEJIb PEaJIbHOM CU TyallUH.

DyHKUUHA
Koopounamut u cpaguxu

Koopaunara Touku Ha nnpsiMoil. YucioBble npoMexyTKkU. PaccTosiHue Mexay JByMs TOUKaMH
KOOPJAMHATHOU IIPSIMOM.

[TpsamoyronbHas cuctemMa KoopAuHaT. AOciucca M OpauHAaTa TOYKM HA KOOPAMHATHOMN
wiockoctu. [lpumepsl rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadUKOB pearbHBIX
3aBHCUMOCTEMN.

Dyukyuu

@OyHKIMOHAIBHBIE 3aBHCUMOCTH MEXIy BenuunHamu. [loHstue ¢(yHkimu. OyHKIUS Kak
MaTeMaTH4eckass MOJeNb peanbHoro mpouecca. OOmacTh ompeneneHuss W 00JacTh 3HAYCHUN
¢ynkuuu. CrocoObl 3ananust ¢ynkuuu. I'padpuk ynkmum. [ToHATHS MakcUMyMmMa ¥ MHHHUMYMa,
BO3pacTaHMs U YOBIBaHUS HA PUMEPAX PealibHBIX 3aBUCUMOCTEH.

Jluneiinas ¢pyHkuus, e€ cBoiictBa. I'paduk nuneitnoit pynkuuu. ['padux pyHkmmu y = | x |.
KycouHno-3a1anubie GyHKINU.

HayaJjia reomerpuu.

I/ICTOPI/IH BO3HHUKHOBCHUSA U pPa3BUTHA I'COMCTPUU. HauanpHble TOHATHS reoMCTpHru. TO‘IKa,
npsimasi, OTpE30K, JIy4. [TousiTue 00 AKCHUOMC, TCOPEME, NOKA3aTCIILCTBEC, OIIPCACICHNUN.

B3anMHoOe pacrosnoxeHue To4eK Ha IpsiMoil. Mi3aMepeHue JIMHBI 0TPE3Ka, pACCTOSHUE MEXIY
TOYKaMH.

ITonmymnockocte ¥ yros. Buasl yrinos. M3mepeHue BenuuuH yrioB. BeprukaibHble U
CMexHbIe yribl. [lapamnenbHele U EpIeHIUKYISIPHBIE IpsiMbIe. PaccTosiHUE OT TOYKH 10 IPSIMOM.
buccekrpuca yria.

Jlomanas. Bunbl  snomasbix.  JlnuHa  goma”oW.  MHoroyroineHuku.  Ilepumerp
MHOroyrojpHuka. [IoHATHE O BBIMYKIIBIX U HEBBIITYKJIBIX MHOTOYT'OJIBHUKAX.

[lepBuyHbIE TPEICTaBICHUS O paBEHCTBE (QUIYp, WX PACIOJIOKEHHH, CHMMETPHUU.
IIpocreiimme nocrpoenus. THCTpyMEHTBI 1711 U3BMEPEHUM U ITIOCTPOCHUMN.

TpeyroabHuKH.

Buzpsl TpeyroiabHUKOB: OCTPOYTOJIbHBIE, IPSIMOYTOJIbHBIE, TYIOYTOJIbHbIE, pABHOOEIPEHHBIE,
paBHOCTOpOHHHE. MeauaHna, OUCCeKTpuca U BICOTA TPEYTOJIbHHKA.

PaBeHcTBO TpeyronbHuUKoB. IlepBblli M BTOpPOW IPU3HAKKM DPABEHCTBA TPEYTOJIBLHUKOB.
PaBHOOe1peHHbIE TPEYTOJIBHUKH U MX CBOMcTBA. [Ipu3Hak paBHOOEAPEHHOTO TpeyroabHuUKa. TpeTuit
IIPU3HAK PABEHCTBA TPEYTOJILHUKOB.

CooTHoIEHN MEX Ay CTOPOHAMU U YIVIaMU TpeyroibHUKa. HepaBeHCTBO TpeyrojapHUKa.

HepaBeHCTBO 0 1iIMHE JTOMAaHOM.



Cummerpuunbie purypsl. OCHOBHBIE CBOICTBa 0ceBoil cummeTpun. [IpuMepsl cuMMeTpuun B
OKPY’KaIoIlleM MUpE.

IMapannenbHble npsiMbie. CyMMa YIJji0OB MHOTOYTOJ1bHUKA.

[TapamienpHOCTh HPSMBIX, MCTOPUYECKUE CBEACHUSA O IocTyjgare EBkiauaa u o poau
JloGaueBCKOro B OTKPBITUM HEEBKIMIOBOM reomerpuu. CBOWCTBA M MPU3HAKH MapalIeIbHBIX
npsmbix. CyMMa yriaoB TpeyrojbHuKa. BHeniHue yriel TpeyroiapHuka. CymMmma BHYTPEHHHUX YIJIOB
MHOI'OYT'OJIbHUKA U CYMMa BHEIIIHUX YTJIOB BBITYKJIOIO MHOTOYT'OJIbHUKA.

IIpsiMoyroJibHBIE TPEYroJbHUKH.

IIpu3Haku paBEHCTBA NPSAMOYIOJBHBIX TPEYTrOJIbHUKOB. [IepreHIUKYIsip UM HaKJIOHHAS.
CBoOICTBO MeIaHbl IPSIMOYTOJILHOTO TPEYTOJIbHUKA, IPOBEAEHHON K runoTenyse. [IpsamoyronsHblit
TPEYroJbHUK C yIiioM B 30°.

OKpy:KHOCTb.

[ToHATHSI OKPYKHOCTH U Kpyra. DJIEMEHTBI OKPYKHOCTH M Kpyra: LIEHTp, paainyc, AUaMeTp,
X0pAa, UX cBOMCTBa. B3auMHOe pacnosnokeHue oKpyHOCTU U npsAMoil. KacarenbHas u cexymas K
OKpyxkHOCTH. OKpY>KHOCTb, BIIMCaHHas B yroi. IIpocTeiiine nocTpoeHus: ¢ MOMOILBIO LIUPKYJIA U
JIMHEUKH.

I'eomeTpnyeckue MecTa TO4EK.

[TonsiTiE O reoMeTpUYEeCcKOM MecTe ToueK. lIpuMmepsl reoMeTpuuecKMX MECT TOYeK Ha
IUIOCKOCTH. buccekTpuca yria u cepeilMHHbIN IEpIEHANKYJIISP K OTPE3KYy KaK FEOMETPUUECKHE MECTa
Touek. OnMcaHHas OKPYKHOCTb TPEYTOJbHUKA, €€ HEHTP. MeTo] FeOMETPUUECKUX MECT TOUEK IIPU
pELIEHNN TEOMETPUYECKUX 3a/1ay.

ITocTpoeHnust ¢ MOMOIIbIO HUPKYJISI M JINHEHKH.

Hctopuueckue cBeneHus. OOOCHOBaHHMS NPOCTEHIIMX MOCTPOCHUH, ATambl 3ajadyd Ha
[IOCTPOEHHUs, PELICHHUE 3a7a4 Ha IOCTPOCHHUE LIUPKYJIEM U JIMHEUKOM.

BeposiTHOCTB M CTATHCTHKA.

[IpencraBneHue OaHHBIX B BUAE TaONUI], AWArpamMM. 3aroJHEHUE TaOlMIl, YTEHUE |
MIOCTPOCHHE CTOJIOMKOBBIX (CTOJNIOUATBHIX) M KPYTOBBIX AuMarpamm. UTeHue rpadukoB peansbHbIX
nporieccoB. M3Bneuenne nHGpOpMaIUK U3 IuarpaMM M TaOJHII, MCIIOJIB30BAaHUE U MHTEPIPETALUs
JAHHBIX.

OmnwucarenbHasi CTaTUCTHKA: CpelHee apu(PMETHUYEeCKOoe, MEIHaHa, pa3Max, HauOoibllee U
HauMEHbIIIEE 3HAYEHMs], KBApTUIHM, CPEJHEE TapMOHUYECKOE, CPEAHEE TapMOHMYECKOE YHCIIOBBIX
TAHHBIX.

IIpumepsl ciaydallHOM M3MEHUMBOCTH IIPM WM3MEPEHUSAX, B MAacCOBOM IIPOM3BOJCTBE,
TEHJCHIIMM W ClIlydyaiiHple KoJieOaHUs, TpyNNUPOBKA JaHHBIX, IPEICTaBICHUE CIy4aiHOM
U3MEHYMBOCTH C IIOMOIIBIO JUArPAMM, YAaCTOTHI 3HAYEHUM, CTATUCTUYECKAs YCTOMYUBOCTD.

I'pad, BepmmHa, pedpo. Crenens BepimuHbl. Yucno pédep u cyMMapHasi CTENIeHb BEpIIKH.
[TonsTtue o cBsa3HbIX rpadax. [Iytu B rpadax. Llenu u muknsr. O6xoxa rpada (sitnepos nyTs). [lonstue
00 opueHTHpoBaHHOM rpade. Pemenne 3a1ay ¢ moMoIpto rpagos.

YTBepkIeHuss W BbICKa3zbiBaHUsA. OTpULIAaHUE YTBEPXKACHHUS, YCIOBHBIE YTBEPKICHMUS,
oOpaTHBIE ¥ PAaBHOCUJIbHBIE YTBEPXKACHUS, HEOOXOIMMbIE M JOCTATOYHbIE YCJIOBHS, CBOICTBA U
npu3HaKu. I IpOTUBOIIONOXKHBIE YTBEPKIACHUS, JOKA3aTEIbCTBA OT IIPOTUBHOIO.



CrnyyaifHblii 3KCIEpUMEHT (OMBIT) M cCiydaifHoe coObiTue. BeposrtHocTh M dacToTa

cllydaifHOro coObITHs. POJIb MalOBEpOSITHBIX M MPAKTHYECKH IOCTOBEPHBIX COOBITUI B IPUPOAE U B

o01ecTBe.
TemaTHYeCcKOe NJIAHUPOBAHHE NPeIMETA
7 kaacc (34 4)
K
Ne | HaumeHnoBaHue pa3jeiia / TeMbl O'];quCTBO CcbLika Ha DOP
K. Y.
1 Yucya 1 BBIYUCICHUSA 2 . ity ://SChof)l_ .
collection.edu.ru/collection/matematika/
http://school-
2 AJITeOPAYICCKHE BhIPAKCHHS 6 collection.edu.ru/collection/matematika/
3 YpaBHeHUs U CHCTEMBI 5 http://school-
YPaBHeHHi1 collection.edu.ru/collection/matematika/
http://school-
4 Pymrun 4 collection.edu.ru/collection/matematika/
http://school-
5 Hauvana reomerpun 2 . lisc 09 .
collection.edu.ru/collection/matematika/
http://school-
6 Tpeyroavnukn 2 collection.edu.ru/collection/matematika/
- IMapanienbHbie NpsiMble. 5 http://school-
CyMMa yriioB MHOTOyroJibHMKA collection.edu.ru/collection/matematika/
8 IIpsimoyroJibHbIE 5 http://school-
TPeYroJbHUKH collection.edu.ru/collection/matematika/
http://school-
? Oxpysinocts 2 collection.edu.ru/collection/matematika/
http://school-
10 | T'eomeTpuYecKHE MeCTA TOYEK 2 . lisc 09 .
collection.edu.ru/collection/matematika/
1 ITocTpoeHust ¢ NOMOLIbIO 1 http://school-
HHUPKYJIS U JJHHEeHKH collection.edu.ru/collection/matematika/
http://school-
12 BeposiTHOCTH U CTATHCTHKA 4 . lisc 09 .
collection.edu.ru/collection/matematika/
BCEI'O 34

Y4eboHO-MeTOoAMYECKOE 0OOecnieueHHe 00pa30BaTeJIbHOI0 Mpouecca

O0s3aTesIbHbIE MAaTepPHAJIBI 1JIS1 YYCHHKA

1. Marematuka. AnreOpa: 7 kiacc: yriayOneHHbIH ypoBeHb: yueonux/ 0. H. Makapbrues,
H. I'. Munmrok, K. WM. Hemkos u npyrue; nox pen. C. A. TenskoBckoro. — AO «M3narenscTBo

«IIpocsemenue»

2. Marematuka. ['eomerpus: 7-9e knaccol: yueOnuk/ JI. C. Atanacss, B. ®@. byrysos, C. b.

Kanomues u npyrue. — AO «U3parensctBo «IIpocBemienne»

3. Maremaruka. BeposSsTHOCTb U cTatucTuka: 7 — 9e xinaccel: yueOHuk B 2 yactsax/ U. P.
Bricoukuii, K. B. AAmenko; nox pea. U. B. Amenko. — AO «3narensctBo «IIpocBemienue»
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Indpossie o0pazoBatenbHbIe pecypebl ceTn MHTepHET

1.Mudpopmannonnas cucrema "EnnHoe 0kHO 10ocTyna K 00pa3oBaTelnbHBIM pecypcam” -
http://window.edu.ru;

2. Enunas xomtekmus nudpoBbeIx 00pa3oBaTeIbHBIX pecypcoB -http://school-
collection.edu.ru;

3. ®enepanbHblii HEHTP UH(DOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcos -http://fcior.edu.ru.

4. DIIeKTPOHHBIN apXUB HAYYHO — MOMYJISPHBIX KYpPHAJIOB
http://library.controlchaostech.com/bel/

5. Croucok CaﬁTOB, PCKOMCHAOBAHHBIX IJId UCITOJIB30BAHUSA 06y‘-IaIOH_[I/IMI/IC5I n
npenoaaBaTeJIsIMHU IJid JOCTYIIa K BBICOKOKAQUCCTBCHHBIM 20P

http://www.mon.gov.ru/ - MuauctepcTBo o0Opa3oBanus u Hayku Poccuiickoit @enepanuu
http://www.uznai-prezidenta.ru/ - [lerckuii caiit IIpesnnenra Poccuiickoit deneparyn
http://www.eidos.ru/olymp/ - Bcepoccuiickue quCTaHIIMOHHBIE 3BPUCTUYECKHE OTUMITHAIBI
http://www.en.edu.ru - EctecTBeHHOHaY4YHBII 00pa30BaTeIbHbIN MOpTA

http://ege.edu.ru- [Topran nadopmarmonHol noaepKku EnnHOro rocy1apcTBEHHOTO
IK3aMeHa

http://www.school.edu.ru - Poccuiickuii 061eo0pa3oBaTenbHbIN MOpTaT
http://vschool.km.ru - Bupryansnas mxona Kupunna u Medoaus
www.school-collection.ru - Enqunas komnexius nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
http://www.edu.ru - @enepanbblit mopran «Poccuiickoe o6pazoBaHue»

http://school-collection.edu.ru/collection/matematika/ — MaTepuanbl 1o MaTeMaTUKe B
Enunoii komekuu mugpoBbeIX 00pa3oBaTeIbHBIX PECypCOB

http://www.maht-on-line.com — 3annMarenpHas MaTeMaTHKA — IIKOJIbHUKAM (OJIMMITHAIBI,
UTPBI, KOHKYPCBHI TI0O MaTEMaTHKE)

http://www.mathkang.ru — MexayHapoIHbIif MaTeMaTHYECKII KOHKYpC «KeHrypy»

http://http://ege2011.mioo.ru — MOCKOBCKUI HHCTUTYT OTKPBITOrO 00pa30oBaHUs, CHCTEMA
Cratl'pan



