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PabGouass mnporpamma mo yueOHOoMy mpeamery "AnreOpa" pa3zpaboTaHa Ha OCHOBE
denepanbHOr0 TOCYAApCTBEHHOTO 00Pa30BaTENIbHOTO CTAHAAPTa OCHOBHOTO OOIIETro 0Opa3oBaHMA,
YTBEP)KJECHHOTO TpuKa3oM MuHHcTepcTBa oOpazoBaHus W Hayku Poccuiickoit ®enepanuu ot 17
nexabpst 2010 r. Nel897 (manee - ®I'OC nauanbHOTO 00IIEro oOpazoBanus) ¢ yderom lIpumepHoit
OCHOBHOW 00pa30BaTeNbHOW MPOTrpaMMbl HAYAJIBHOTO 00Imero oOpa3oBaHUs, TpPeOOBaHHA K
pe3ylibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON MPOTrPaMMBbI.

OOyuenne MaTeMaTHKE B OCHOBHOM LIKOJIE HAIIPABJIECHO Ha JOCTH)KEHUE CIIETYIOIINX
Heneil n3yyenus:
1. B HanpaBiieHUU JUYHOCHIHO20 PA3GUMUSL.

» Pa3BuTHE JOrHYECKOT0 U KPUTHYECKOTO MBIIUICHUS, KYJIBTYpPhI PEYH, CHOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

» @opMupoBaHHE Y y4yalluXcs HHTEIUICKTYaIbHON YECTHOCTH U OOBbEKTUBHOCTH,
CIOCOOHOCTH K MPEOJI0JICHUIO MBICIIUTEIBHBIX CTEPEOTUTIOB, BRITEKAIOIIUX U3
OOBIJIGHHOTO OIIBITA;

» BocnuTtaHue KayecTB JMYHOCTH, 00CCICUUBAIOIINX COIMATBHYIO MOOUIBLHOCTD,
CHOCOOHOCTH MPUHUMATh CAMOCTOATEIbHBIC PELICHUS;

» @opMuUpOBaHUs KAYECTB MBIIIUICHUS, HCOOXOAMMBIX ISl JalITAlliA B COBPEMEHHOM
nH(pOpPMaIMOHHOM OOIIECTBE;

» PasButHe nHTEpEeca K MAaTEMaTHYECKOMY TBOPUYECTBY U MATEMATHUECKUX CIIOCOOHOCTEH.
2. B memanpeomemnom nanpaenenuu:

» @opmupoBaHUE NPEICTABICHUN 0 MaTEMATHKE KaK YaCTH OOIIEUYeTIOBEUeCKON KYIbTYPHI,
0 3HAYMMOCTH MaTEMAaTHKHU B Pa3BUTHH LIMBUIU3ALMU U COBPEMEHHOTO OOIIECTBA;

» PasButHe npencTaBiIeHU 0 MaTeMaTHKE Kak ()OpMe OIMHUCAHUS U METOJIC IO3HAHUS
JNEHCTBUTENBLHOCTH, CO3/IaHUE YCIOBUIA JUIsSI IPUOOPETEHHUS IEPBOHAYAILHOTO OIBITA
MaTeMaTU4eCKOro MOJICITUPOBAHMS;

» ®opMupoBaHHe O0IIMX CIIOCOOOB UHTEIUICKTYaIbHOM JEATEIIbHOCTH, XapaKTEPHBIX JIJIS
MaTEeMAaTUKU U SBISIOMIMXCS OCHOBOM MO3HABATEIbHOMN KYJIbTYPbhI, 3HAUUMOM IS
pa3IMYHBIX cep YeIOBEYECKOM NeTEIbHOCTH.

3. B npeomemnom HanpaeneHuu.

» OslajicHNe MaTEeMaTHYCCKUMH 3HAHUSIMH U YMEHHUSIMH, HEOOXOTUMBIMU TSI
MPOJIOJKEHHS OOYUEHHUSI B CTapIlei IIKOJIe WM MHBIX 0011e00pa3oBaTeIbHbIX
YUPEKACHUSAX, U3YUYECHUS CMEKHBIX TUCLUMIUINH, TPUMEHEHHUS B IOBCETHEBHON KU3HH;

» Co3nanue GpyHIaMeHTa A1 MATEMaTHYECKOTO Pa3BUTHS, (POPMHUPOBAHUS MEXaHH3MOB
MBIIUICHUS, XapaKTEPHBIX JJISI MATEMAaTHUYECKOU JIeATeTLHOCTH.

3agauu o0yueHus:

v’ mpuoOpeTeHre MAaTEMATHIECKUX 3HAHUN U YMCHHUIA;

v’ oBjazenure 0000IIEHHBIMH CIIOCOOAMHU MBICIIUTEILHOM, TBOPYECKOMN AEATENBHOCTH;

v/ pasBHTHE JOTHYECKOTO MBIIUICHHS YYaIHXCs.

v’ 0CBOEHHE KOMITETEHIMI(y4eOHO-T03HABATEILHOM, KOMMYHUKATUBHOM, Pe(IEKCHBHOIM,
JMYHOCTHOTO CaMOPa3BUTHUS, HHHOPMAIIMOHHO-TEXHOJIOTHYECKOW, IECHHOCTHO-CMBICIIOBOIA).

Co3HarenbHOE OBJAJICHUE YYalIUMHUCS CUCTEMOW anreOpaueckux 3HaHUM U yMEeHUi
HEO00X0JMMO B IIOBCEJHEBHOM JKM3HM JJIS H3YYEHHUs CMEXHBIX JUCHUIUIMH U TPOJODKEHUS
oOpazoBaHws.

[IpakTHyeckas 3HaYMMOCTb ILIKOJBHOTO Kypca anreOpbl oOycloBlieHa TeM, 4To €€ OOBEKTOM
SIBIISTIOTCSL KOJIMYECTBCHHBIE OTHOINEHHS JIEHCTBHTENBHOTO MHpa. MareMaThueckas IMOATOTOBKA
HeoO0XoauMa IS MMOHMMaHHs TPUHIMIIOB YCTPOMCTBA M HCIIOJIB30BAaHHMS COBPEMEHHOW TEXHUKH,
BOCTIPUSITHS HAYYHBIX W TEXHHUYECKHX IOHATHA W Waed. MaTeMaTHka sIBISETCS SI3bIKOM HayKH U



TexHUKU. C €€ MOMOIIBI0 MOJEIUPYIOTCS M M3Y4yarOTCs SIBJICHHMS WM IPOLIECCHI, IPOUCXOJIAIINE B
IIPUPOJE.

Anrebpa sBISeTCSs OAHMM M3 OIOPHBIX MPEIMETOB OCHOBHOW IIKOJIBI: OHa 00ecrednBaeT
U3Y4YECHHE IPYIMX IHCUUIUIMH. B mepByro odepenp 3TO OTHOCUTCA K IPEIMETaM €CTECTBEHHO -
HAyYHOTO LUWKJIAa, B YacTHOCTH K (usuke. Pa3BUTHE JOTHUECKOro MBIIUICHHUS YyYalluxcs IpU
o0y4yeHMH anredpe CHOCOOCTBYET YCBOCHHIO IPEIMETOB TIyMaHUTAapHOro uukia. [Ipaktuueckue
YMEHHUSI ¥ HaBBIKM alNreOpanveckoro XapakTepa HEOOXOAMMBI IS TPYIOBOW U MpodecCHOHAIbHOM
IIOATOTOBKH LIKOJIBHUKOB.

Pa3Bute y yuammxcs IpaBWIbHBIX NPEJICTaBICHUH O CYIIHOCTHU M IPOUCXOKICHUU
anreOpandeckux aOCTPaKLUMH, COOTHOLIEHHM PEAJbHOIO M UAEANBHOIO, XapakTepe OTpa)KeHUs
MaTeMaTHYeCKOM HAayKOH SBJICHUI U MPOIECCOB PEaIbHOTO MUPA, MECTE anreOpbl B CUCTEME HAayK U
pOJIM MaTeMaTHYeCKOro MOJEIMPOBAHUS B HAayyHOM II03HAHMM M B IPAKTUKE CHOCOOCTBYET
(bOopMHPOBAHNIO HAyYHOTO MHUPOBO33PEHHUS y4YAIIUXCS M KAyeCTB MBINUICHUS, HEOOXOIUMBIX JUIS
ajlanTalyy B COBPEMEHHOM MH()OPMALMOHHOM OOIIECTBE.

Tpebysa oT yuyammxcsi yMCTBEHHBIX M BOJIEBBIX YCUJIMI, KOHUEHTPAalUUd BHUMAHMUS, aKTUBHOCTU
pa3sBUTOrO BOOOpa)keHMs, anreOpa pa3BUBAaeT HPABCTBEHHbIC 4YEPThl JIMYHOCTH (HACTOHYMBOCTb,
IEJICyCTPEMIICHHOCTD, TBOPYECKYIO aKTUBHOCTb, CAMOCTOSITEIbHOCTh, OTBETCTBEHHOCTH, TPYAOIIO0HE,
JUCLUIUIMHY U KPUTUYHOCTh MBIIUIEHUS]) U YMEHUE apryMEHTHPOBAHO OTCTaWBaTh CBOM B3IVIAAbI U
yOexXIIeH!s, a TAK)KE CIIOCOOHOCTh MPHHUMATh CAMOCTOSTEIIbHBIEC PEIICHUSI.

N3yuenune anreOpsl Mo3BosiseT (OpPMUPOBATH YMEHHS M HaBBIKM YMCTBEHHOTO TpyAa —
IUIAaHUPOBAHUE CBOEM PabOTHI, MOUCK PALMOHAIBHBIX IyTeH €€ BBIIOJHEHUS, KPUTUUYECKYIO OLIEHKY
pe3yabTaToB. B mpouecce nzyueHus anreOpbl MKOJIBHUKU JTOJIKHBI HAYYUThCS M3J1araTb CBOU MBICIU
SCHO W WCYEPIBIBAIONIC, JIAKOHUYHO M EMKO, MPHOOPECTH HABBIKM YETKOTO, AaKKypaTHOTO U
I'PaMOTHOTI'O BBIIIOJIHEHHSI MATEMAaTUYECKUX 3aIIMCEH.

Baxkneiimel 3aadeil IKOJNIBHOIO Kypca anreOpbl SIBISIETCS Pa3BUTHE JIOTMUECKOTO MBILIUICHUS
yuyamuxcs. CaMu 00BEKTHI MaTeMaTHMYECKUX YMO3AKJIIOUEHUH M MpPUHATHIE B anreOpe npaBuia MX
KOHCTPYMPOBAHUS CIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHHII OOOCHOBBIBaTh U JOKa3bIBaTh CYXKIACHMUS,
IIPOBOAUTH YETKUE OIPEIEICHUs, DPA3BUBAIOT JIOTMYECKYI0 HWHTYHLHIO, KpPaTKO M HarjlsagHo
PaCKpBIBAIOT MEXaHU3M JIOTUYECKHX TOCTPOCHUMH M ydaT MX NpUMeHeHHuio. TeM cambiM anredpa
3aHUMaeT OJHO U3 BEAYUIMX MeCT B (HOPMUPOBAHMM HAYUYHO-TEOPETHMUYECKOIO MBIIUICHUS
IIKOJILHUKOB. PacKpeiBas BHYTPEHHIOI TapMOHUIO MaTEeMaTUKH, GOPMHUPYS MOHUMAaHUE KPacCOThI U
U3AIIeCTBA MaTeMaTHUECKUX PacCyKIEHUH, anredpa BHOCUT 3HAUMUTENBHBIA BKJIAJ B 3CTETUYECKOE
BOCIIUTAHHUE YYALIUXCS.

OO0mas xapakTepuCTHKA Kypca ajaredpsl B 7/ — 9 Kjaccax

B kypce anrebpel MOXHO BBIIEIUTH CJIEAYIOUINE OCHOBHBIC COJAEpKATeIbHbIC JHUHUU:
apudmeTrka; anreOpa; (QyHKIIMU; BEPOSATHOCTh W cTaTUCTHKA. Ha psnmy ¢ sTuMu B cojepkaHue
BKJIFOYEHBI JIBa JOMOJIHUTEIBHBIX METOAOJOTMYECKHUX pa3/ielia: JJOTUKAa U MHOXECTBA; MaTeMaTHKa B
HUCTOPUYECKOM pa3BUTHH, YTO CBA3aHO C peanu3alnued 1ened OOIIEeMHTENEeKTYalbHOIO U
OOIIEKyNBTYpHOTO pa3BUTHUs ydamuxcs. ComepikaHne KaXJI0TO U3 ATHX pa3JeloB pa3BOpaunBaeTcs B
COJIepKaTEeIIbHO-METOAMYECKYIO JIMHUIO, TPOHU3BIBAIOLIYI0 BCE OCHOBHBIE COJIEPIKATEIbHBIE JIMHHM.
[Ipu stom mnepBas nuHUS — «JIorMKa W MHOXECTBa» - CIYXHUT IE€JIH OBIAJACHUS YYaIlUMHCS
HEKOTOPBIMHU 3JIEMEHTAMU YHHMBEPCAJIBHOIO MAaTEMaTHYECKOro s3blka, BTopas — «Maremaruka B
HUCTOPUYECKOM Ppa3BUTHM» - CIIOCOOCTBYET CO3/IaHUIO OOIIEKYIbTYPHOIO, T'YMAaHUTApHOro (oHa
U3y4yeHus Kypca.

Conepxkanne TUHUN «ApupMETHKA» CIYKUT 0a30 NJs JAIBHEWIIET0 W3yYEHUS YYAIIUMHCS
MaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHUI0O HX JIOTMYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS
MOJIH30BaThCA ANTOPUTMAMH, a TAaKXKEe MPUOOPETCHHIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX B
MMOBCETHEBHOMN *KU3HU. Pa3BUTHE MOHATUS O YMCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHATIbHBIMU U
WPPAMOHATILHBIMU  YUCIaMH, (OPMHUPOBAHMEM TIEPBUYHBIX MPEJACTABICHUN O JACHCTBUTEIHLHOM
YuCIe.



Copnepxanne MMHUU «AnreOpa» crmocodcTByeT (OPMHUPOBAHUIO y y4AIIUXCS MaTeMaTHUECKOTO
anmapara U1 pEUIeHMs 3aJad M3 DPA3AelioB MAaTEMAaTHKH, CMEXKHBIX IPEIMETOB M OKPYKAIOLIEH
peanbHOCTH. SI3BIK anreOpbl MOJUEPKUBACT 3HAYCHHWE MATEMAaTHKH KaK S3bIKa ISl TOCTPOCHUS
MaTEMaTHYECKUX MOJIEJIEH ITPOLIECCOB U ABJICHUI PEealbHOIO MUPA.

Pa3Butue aaropuTMHUYECKOro MBIIUICHHS, HEOOXOIUMOIO, B YaCTHOCTH, Ui OCBOCHHUS Kypca
MHGOPMATUKU M OBJIAJCHUE HABBIKAMHU JEAYKTHBHBIX DPACCYXKAECHUN TakkKe SABISAIOTCS 3aJadaMu
n3yueHus anredpsl. [IpeoOpazoBaHre CUMBOJIBHBIX ()OPM BHOCHUT cHenM(UUIECKHU BKIIAA B pa3BUTHE
BOOOpaXEHUs ydallluxcs, UX CIIOCOOHOCTEH K MaTeMaTH4eCKOMY TBOpYecTBY. B ocHOBHOM mikose
Marepua rpyniupyeTcss BOKPYT palliOHAIbHBIX BbIPAKECHUN.

Cogepxanue pasgena «OyHKIUN» HaLEIEHO Ha MOJIYYeHHE NIKOJIBHUKAaMU KOHKPETHBIX 3HAaHUH O
OyHKIMK KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJICTH ISl OTIMCAHUS M UCCIICIOBAaHUS PAa3HOOOPA3HBIX
nporeccoB. M3ydeHue 3Toro marepuaia CriocoOCTBYET Pa3BUTHIO Y YUAIIUXCs YMEHUS UCIOJIb30BaTh
pa3NUYHBIC S3BIKM MATEMAaTHKU (CIIOBECHBIM, CHUMBOJIMYECKHUH, Trpaduveckuii), BHOCHUT BKIaJ B
(bopMHpOBaHKE NPEACTABICHUH O POJIM MATEMATUKH B Pa3BUTUU LIUBUIN3ALMH U KYJIbTYPBI.

Paznen «BepoATHOCTh M CTAaTUCTHKA» - O0s3aTENbHBI KOMIIOHEHT IIKOJIBHOTO 00pa3oBaHus,
YCUJIMBAIOIIMN €ro MPUKIAJHOE M IPAKTUYECKOe 3HAYEHHE. DTOT MaTepual HEOOXOIuM, MpexJie
BCEro, ISl (POPMHUPOBAHUSA Yy ydamuxcs (pyHKIIMOHAIBHOW IPaMOTHOCTH - YMEHHUSI BOCIPUHHMATH U
KPUTHYECKH aHAJIU3UPOBaTh HH(MOPMALMIO, IMPEJICTABICHHYIO B Ppa3IUYHbIX (opMax, MOHMMATh
BEPOSITHOCTHBIM ~ XapakTe€p MHOTMX pPEANBHBIX  3aBUCHUMOCTEH, IIPOM3BOAUTH  IPOCTEHIINE
BEPOSATHOCTHbIE pacu€Thl. M3yueHne OCHOB KOMOWHATOPHUKM IO3BOJMT Yy4allleMyCs OCYILECTBIISATh
paccMOTpeHHe ciy4yaeB, Tepebop W TOACYET YWCiIa BAapUAHTOB, B TOM YHCIE B IPOCTEHIINX
IIPUKJIAHBIX 3aJa4ax.

[Ipy wu3ydyeHHWH CTAaTUCTUKU MU BEPOSATHOCTH OOOramarTcs MPEICTaBICHUS O COBPEMEHHOMU
KapTHMHE MHpa U MeTOoJax €ro HccieloBaHus, (opMUpyeTcs NOHUMaHME POJM CTAaTHUCTUKU Kak
WCTOYHHMKA COLMAIBHO 3HAYMMOW WHGPOpPMAMKM W 3aKJIAJBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBILLIICHMS.

Onucanue Mmecra yueOHoro npeamera AJI'EBPA B yueOHOM miiane

B cooTBeTcTBUY ¢ yUEOHBIM IUIAHOM Ha M3Y4EHHUE anreOpsl B 7 - 9 Kilaccax OCHOBHOM IIKOJIBI OTBOJUT
3 yaca B HEJISJIIO B TEUCHHUE KaXKI0T0 rojia ooydenus, Bcero 306 ypokos.

.JII/I‘-IHOCTHI)IG, METANPEeAMETHBIC M IIPCAMETHBIC PE3YyJdbTAaTbhbl 0OCBOCHUA

yueOHOro npeamera «AJredopa»

[Tporpamma obecrieurBaeT AOCTIDKEHHE CIEAYIOIIUX PE3YJIbTaTOB OCBOCHHUS 00pa3oBaTEIbHOM

IIPOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHus:
JAUYHOCHMHbIE:

1)  chopMUPOBAaHHOCTb OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, T'OTOBHOCTb M CIIOCOOHOCTH,
o0yJarommxcsi K CaMOpPa3BUTUIO M CaMOOOpPa30BAaHWIO HA OCHOBE MOTHBAIMM K OOYYEHUIO W
MO3HAHUIO, BBIOOpY JaiibHeiiero oOpa3oBaHMs Ha 0a3e OPUEHTHUPOBKM B MHUpe mnpodeccuil u
npo¢eCCHOHATBHBIX MPEANOYTEHUH, OCO3HAHHOMY MOCTPOEHUI0 MHAMBHUIYAlIbHOM 00pazoBaTeIbHOMN
TPAEKTOPHUH C YYETOM YCTOMYMBBIX ITO3HABATEIBHBIX HHTEPECOB;
2) chopMUPOBAaHHOCTH LEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;
3) cpopMHPOBAaHHOCTP KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B OOILNEHMH U COTPYAHHUYECTBE CO
CBEPCTHUKAMHM, CTapUIMMH WU MIAIIIMMH, B 0Opa30BaTeIbHOM, OOIIECTBEHHO MOJE3HOW y4ueOHO-
UCCJIEI0BATENBCKOM, TBOPUECKON M IPYTUX BUIAX JEATENLHOCTH;
4) ymeHue SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIM B YCTHOW M MUCHbMEHHOW pedd, TOHUMATh
CMBICJI TIOCTaBJIEHHOM 33/1a4H, BEICTPAUBATh ApI'yMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;
5) mnpezacraBiieHHE O MaTeMaTHYECKOM Hayke Kak cdepe 4esloBEeYeCKO NesTeNIbHOCTH, 00 ATamax eé
pa3BUTHSL, O €€ 3HAUUMOCTH JUISl Pa3BUTHS IUBUIIN3AIUH;



6) KpPUTUYHOCTb MBILIUICHUS, YMEHHUE pPAaclO3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJIMYATh TMIIOTE3Y OT (PaKTa;
7 KpEaTUBHOCTb  MBIIIJICHNUS,, WHULMATUBA, HAXOAYUBOCTb, AKTUBHOCTb IPU PELIECHUU
anre0panvecKux 3aaay;
8) yMeHHe KOHTPOJIMPOBATH MPOLIECC U Pe3yIbTaT y4eOHOW MaTeMaTHUECKOH e TeTbHOCTH;
9) cnocoOHOCTh K AMOLMOHAIBHOMY BOCIPHUSATHIO MaTEeMAaTUYECKUX OOBEKTOB, 3a/ay, pEIleHUH,
pacCyXIeHHI.

Memanpeomemuuvle:
1) ymMeHHMe caMOCTOSATEIbHO IJIAHUPOBATh AJBTEPHATUBHBIE IYTH JIOCTH)KEHUS LEJEH, OCO3HAHHO
BBIOMpPATh Hanbosee 3P HEeKTUBHBIC CIIOCOOBI PEIICHHS YYEOHBIX U TT03HABATEILHBIX 3a/1a4.
2)  yMeHHE OCYUIECTBJIATH KOHTPOJIb IO pPE3yabTaTy M IO CHOCOOYy JAEWCTBHUA Ha YpOBHE
MIPOU3BOJILHOTO BHUMAHHUS U BHOCUTH HEOOX0IUMbI€ KOPPEKTUBBI;
3) yMeHHe aJeKBaTHO OLIEHWBATh MPABWIBHOCTD MM OIIMOOYHOCTh BHITIOJTHEHUS yueOHOU 3a1auu, e
O0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pEeIIeHHUs,
4) OCO3HAHHOE BIJIAJICHUE JIOTHUYECKUMHU JEHCTBUSMHU ONPENCIICHUs TIOHATUH, 000O0IICHHUS,
YCTAaHOBJICHHUS] AHAJIOTHMH, KiIacCU(UKAUM Ha OCHOBE CAMOCTOSITEILHOTO BbIOOpAa OCHOBAHUN H
KpUTEPUEB, YCTAHOBJIEHUSI POJIOBUAOBBIX CBSI3€EH;
5) yMeHHE YCTaHaBIMBAThb HPUYUHHO-CIEJICTBEHHBIC CBS3U; CTPOUTH JIOTHYECKOE PaCCYXICHUE,
YMO3aK/Ir04eHne (MHAYKTUBHOE, I€AYKTUBHOE U 110 AaHAJIOTUH) U BBIBOJIBI;
6) yMeHue co3/1aBaTh, MPUMEHATH U MPEOOPa30BbIBATH 3HAKOBO-CUMBOINYECKHE CPEICTBA, MOJIEIH U
CXEMBI JUJIs pelleHHs y4eOHbIX U M03HABATEIbHBIX 33/1a4;
7) yMeHue OpraHH30BBIBATH YU€OHOE COTPYAHHYECTBO U COBMECTHYIO JIEATEIbHOCTh C YUUTEIEM U
CBEPCTHUKAMM: OIIPEAEIATH LEIH, pacipeaeseHne PyHKIMNA U posield y4aCTHUKOB, B3aUMOJICHCTBUE U
obmue crnocoObl paboThl; yMeHHEe padoTaTh B TPYIIe: HAaXOAUTh OOIIee pEIIeHHe W pa3peliaTh
KOH(UIMKTBI Ha OCHOBE COIJIAaCOBAaHUS TO3MIMKA MW ydeTa HWHTEPECOB, CIyIIaTh NapTHEPA,
(dbopMynupoBaTh, apryMEeHTHUPOBATh U OTCTaUBATh CBOE MHEHUE;
8) cOPMUPOBAHHOCTh Y4YeOHOW H OOIIETIONB30BATEIHCKOW KOMIIETEHTHOCTH B  00JacTH
UCIOJIb30BaHUs HH(OPMAUMOHHO-KOMMYHHUKaIMOHHBIX TexHonorui (MKT-komneTeHTHOCTH);
9) mnepBOHayaNIbHBIC MPEACTABICHUS 00 WACSIX M O METOJaX MaTeMaTHKH Kak 00 YHHBEPCAIbHOM
S3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJCIUPOBAHUS SIBJICHUN U TPOIIECCOB;
10) ymeHuwe BUAETH MaTEMAaTHYECKYIO 3aJady B KOHTEKCTE€ NPOOJIEMHOW CHTyallMd B IPYTUX
JTUCIUIUTMHAX, B OKPYXKAIOIIECH KU3HU;
11) ymeHue HaxoOuTb B Ppa3JIMYHBIX HCTOYHUKAX HH(MOpPMALNIO, HEOOXOAUMYIO MJIs pELICHUs
MaTeMaTHYeCKUX MpoOseM, U MPeJCTaBIATh €€ B MOHATHOHN (opMe; IpUHUMATh PEIIEHUE B YCIOBUIX
HEMNOJIHOM U M30BITOYHOM, TOYHOM M BEPOSITHOCTHOM MH(OPMALINK;
12) ymeHue NMOHMMAaTh U UCIOJIB30BATh MaTEMaTUYECKHE CPEACTBA HAIIAJHOCTH (PUCYHKH, YEPTEKHU,
CXEMBI U JIp.) AJIsl WITIOCTPALUY, HHTEPIPETALluu, apryMeHTalllH;
13) ymeHue BbLABMraTh THIIOTE3bl NPHU PEHICHWH y4eOHBIX 3ajady M MOHUMAaTh HEOOXOIMMOCTb HX
MIPOBEPKH;
|4) ymMeHHe NMPUMEHSATh MHIYKTHBHbBIE M JIEAYKTHUBHBIE CIOCOOBI PAacCyKICHUH, BUAETh Pa3IUYHBIC
CTpaTeruy pelieHus 3aaay;
15) moHMMaHHE CYLITHOCTH aJTOPUTMHUYECKUX MPEANUCAHUI U yMeHHUe efiCTBOBAaTh B COOTBETCTBHUHM C
MIPEIJIOKEHHBIM aITOPUTMOM;
16) ymMeHHe caMOCTOSITENbHO CTaBUTh II€JIM, BBIOMpaTh W CO3[aBaTh AJITOPUTMBI JUISL pEILEeHUs
y4eOHBIX MaTEMATUYECKUX MPOOIIEM;
17) yMmeHue IUIaHUPOBaTb M OCYILECTBIIATH JEATENBHOCTh, HANpABIEHHYIO Ha pELIeHHEe 3ajad
HCCIIEIOBATENLCKOTO XapaKTepa.

npeomemmuboie:

1) ymenue paboTaTh ¢ MaTeMaTUYECKUM TEKCTOM (CTPYKTypHpOBaHME, H3BJIEUEHHUE HEOOXOAUMOI
uH(pOpMaIKK), TOYHO ¥ IPaMOTHO BBIPAXKaTh CBOU MBICJIM B YCTHOH M MUCHMEHHOW peyH, MPUMEHSSA
MaTEeMaTHYeCKyl0 TEPMUHOJIOTUIO W CHMBOJIHUKY, HCIOJB30BaTh pa3JIMYHbIE S3bIKH MaTeMAaTHUKH



(crmoBecHBIN, CHMBOIUYECKHH, rpaduueckuii), 000CHOBBIBATH CYKIEHUS, POBOIUTH KIacCU(DHUKAIIHIO,
JI0Ka3bIBaTh MaTeMaTUUECKHUE YTBEPKICHHUS;

2) BnajeHue O0a30BBIM TOHATUWHBIM allapaToM: HMETh IMPEACTaBICHHE O 4YHWCle, BIaJCHUE
CUMBOJIbHBIM  SI3bIKOM  ajreOpbl, 3HAHHUE DJIEMEHTAPHBIX (PYHKIMOHANBHBIX 3aBUCHMOCTEH,
(dbopMUpOBaHHE TPEACTABICHUN O CTATHUCTUYECKUX 3aKOHOMEPHOCTAX B pEATbHOM MHpPE U O
pa3IMYHBIX croco0ax HX u3BJIeUeHUs, 00 OCOOEHHOCTAX BBIBOJIOB U IPOTHO30B, HOCAIIUX
BEPOSITHOCTHBIN XapaKTep;

3) yMeHue BBINONHATH alredpanyeckue npeoOpa3oBaHus pallMOHAIBHBIX BBIPAXKEHUN, MPUMEHSATh UX
JUIS pEelIeHUs YYeOHBIX MaTeMAaTHYECKUX 3aJad W 3a7a4, BO3HUKAMIIIUX B CMEXKHBIX YYeOHBIX
npeaMerax;

4) yMeHHE IMOJB30BAThCSI MATEMAaTHYCCKUMHU (POPMYJIaMU M CAMOCTOSITEILHO COCTABIATH (DOPMYITBI
3aBHCHUMOCTEH MEXy BETUYMHAMU HAa OCHOBE 0000IIEHUS YAaCTHBIX CIy4YaeB U SKCIIEPUMEHTA;

5) yMeHHe pemaTh JMHEHHbBIE U KBAIpAaTHBIC YPABHCHHS M HEPABEHCTBA, a TAK)KE MPUBOAUMBIE K HUM
yYpaBHEHHUS, HEPAaBEHCTBA, CHUCTEMbI;, MPUMEHATh rpaduueckue NpeACTaBICHUS M pEUIeHHs U
WCCIICIOBAHMS YPaBHEHHH, HEPABEHCTB, CUCTEM; IPUMEHSTh MMOJIYICHHBIC YMEHUS JIJIsl PEIICHUS 3a71a4
U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, IPAKTUKU;

6) oBiameHUE CUCTEeMON (DYHKIIMOHAIBHBIX MOHATHHA, (DYHKIIMOHAIBHBIM SI3bIKOM M CHUMBOJIUKOM,
YMEHHE CTPOUTHh TrpapuKku (PYHKUIMN, OMHMCHIBATH UX CBOWMCTBA, HCIOJB30BaTh (YHKIIMOHAIHHO-
rpadUyuecKue TPEICTABICHHS I ONMHCAHHWS W AaHalli3a MAaTeMaTHYeCKHX 3aJad W PeaTbHBIX
3aBUCHUMOCTEH;

7) OBIaIEHUE OCHOBHBIMU CIIOCOOAMM TIPEICTABIICHUS aHAIHM3a CTATUCTUYCCKUX ITaHHBIX; YMEHHUE
peliaTh 3aa4i Ha HaX0XK/IEHUE YaCTOTHI M BEPOSITHOCTHU CIIy4alHbBIX COOBITHIA,

8) yMeHWE NPUMEHSTh H3YUYCHHBIC IIOHSATHUS, PE3YJbTaThl W METOABl TPU PEHICHUHM 3a1ad U3
pa3IMYHBIX pa3JesioB Kypca, B TOM YKCIIE 33/1a4, HE CBOJSIIMXCS K HETIOCPECTBEHHOMY MPUMEHEHUIO
W3BECTHBIX aJITOPUTMOB.

Coaep:xanue yueOHOro npeamMera «AJaredpa»
APUOMETUKA

Panumonanbubie yncaa. PaciimpeHne MHOXKECTBA HATypajbHBIX YMCEN A0 MHOXKECTBA LIETBIX.
MHoO>KeCTBa IEIbIX YHCEIT 0 MHOXKECTBA PAllMOHATIBHBIX. PallMOHAIbHOE YMCIIO KaK OTHOIIeHHe M/,
rae M - nesnoe 4yucio, N — HaTypaibHOe. CTENEHb ¢ LENBIM T0Ka3aTEIeM.

HelicrBuTenbHble unciaa. Ksaapataelii kopeHb u3 uncia. KopeHb TpeThel cTeneHu. 3amuch
KOpHEH C MOMOILBIO CTETIEHH ¢ APOOHBIM MOKa3aTeNIEM.

[TonsiTre 06 uppanuoHaabHOM yucie. ppalnoHaaibHOCTh Ynciaa 1 HECOU3MEPUMOCTh CTOPOHBI U
JMaroHanu Kajpara. JlecaTuuHble NPpUOIMKEHNS UPPALMOHATIBHBIX YHCE.

MHOK€eCTBO J1€HCTBUTENBHBIX YHUCEI; MPEACTaBICHUE JIEHCTBUTENIBHBIX YHUCENl OECKOHEYHBIMU
JecATUYHBIMU Apo0siMu. CpaBHEHUE IeHCTBUTENbHBIX YHCEIL.

Koopnunatnast mnpsimas. M3o0pakeHue uucen TOYKaMH KOOPAMHATHOW mpsiMod. YucioBble
IIPOMEXKYTKH.

HN3mepenusi, mnpudaum:keHusi, oumeHKH. Pa3Mepsl 0O0BEKTOB OKpyKawomero Mupa (0T
AJIEMEHTApHbIX YacTUL 10 BceneHHol), JNINTENbHOCTh MIPOLIECCOB B OKPYKAIOIIEM MHpE, Bolaenenne
MHO>KUTENSI - CTENEHU JecsATH B 3anucu yucia. [TpuOmmk€HHOe 3HaYeHHE BEMYMHBI, TOYHOCTH
npubnmxenus. [Ipukuaka u olleHKa pe3yJIbTaTOB BEIUUCIICHUI.

AJIT'EBPA

AuredpanyecKkne BbIpaskeHHMsl. DyKBEHHbIE BBIpaXEHHUS (BBIPDAKEHUS C IEPEMEHHBIMU).
YucnoBoe 3HaueHHe OYyKBEHHOrO BbIpakeHHUs. JlomycThMble 3Ha4deHHs] nmepeMeHHbIX. [loacraHnoBka
BbIp@)XEHUII BMecTO mnepeMeHHbIX [IpeoOpa3zoBaHue OyKBEHHBIX BBIPAKEHHM Ha OCHOBE CBOWCTB
apudmernyeckux nercTBuil. PaBeHCTBO OyKBEHHBIX BbhIpaskeHUM. Tox1ecTBO.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTeleM U €€ CBONCTBA, OJAHOWIEHbl M MHOrowieHsl. CreneHb
MHorousieHa. CloXeHHe, BbIUWTAHUE, YMHOXXEHHE MHOTOWIeHOB. MOpMylbl COKpPaIEHHOIO
YMHOKEHUS: KBaJIpaT CyMMBI U KBajpaT pazHocTu. Popmyna pasHocTH kBajaparoB. [IpeobpazoBanue



LIEJIOr0 BBIPAXKEHMsI B MHOTOoWJIeH. Pa3noxkeHre MHOTO4JI€HOB HA MHOXUTEIU. MHOTOWIEHBl ¢ OJHOU
nepemeHHoM. Kopenb MHOTOUIEHA. KBaipaTHBINA TPEXWIECH; pa3ioKEHUE KBAIPATHOrO TpEXUJIEHa HA
MHOKUTEIH.

Anrebpanyeckas n1podb. OCHOBHOE CBOMCTBO anredOpamdeckoir Apoou. CiokeHHe, BBIUUTAHUE,
YMHOXXEHUE, JiefieHne anredpanyeckux apoOeil. CTeneHs ¢ 1ebIM IoKa3aTeneM U e€ CBOWCTBA.

PanmonanbHble BeIpakeHUs U UX npeoOpa3oBanus. Jloka3aTenbCcTBO TOKIECTB.

KBagparusie kopHu. CBoiicTBa apu(METHUYECKUX KBAIPATHBIX KOPHEH M MX NPUMEHEHHUS K
IpeoOpa30BAHUIO YHCIIOBBIX BBIPAKEHUN U BBIYUCIICHUSM.

YpaBHenusi. YpaBHeHue c oaHoit mnepemeHHoil. Kopenb ypaBHeHusi. CBOWCTBA YHCIIOBBIX
paBeHCTB. PaBHOCHIIBHOCTD ypaBHEHUHU.

JIuneiiHoe ypaBHenue. KBaapatHoe ypaBHeHue: (opMynia KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. IlpumMeHeHue ypaBHEHHUI, CBOISIIMXCS K JIMHEHMHBIM M KBaJApaTHbIM. [Ipumepsl
peleHus ypaBHEHHI TPEThEeH U 4eTBepTOoil cTeneneil. Pemenne n1poOHO-palMoHaNbHBIX YPAaBHEHUH.

VYpaBHeHHE C IBYMS NEPEMEHHBIMHU. JIMHEHHOE ypaBHEHHME C JBYMs IEPEMEHHBIMH, IIPUMEPHI
pellIeHNs] ypaBHEHUH B 1IEJIbIX YHCIIaX.

Cucrema ypaBHEHUH C JABYMs IE€pEMEHHbIMU. PaBHOCWIBHOCTH cucTreM. CuCTEMBI IBYX
JIMHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMH; pELICHUE IOJCTAaHOBKOM M cioxeHueM. lIpumepsl
pEILICHNs CUCTEM HEJTMHENHBIX YPABHEHUH C IBYMsI IEPEMECHHBIMU.

Pemrenue TeKCTOBBIX 3324 aNreOpandeckuM CIIOCOOOM.

JlekapToBbl KOOpPAMHATHl Ha IJIOCKOCTU. ['paduyeckas MHTepHpeTalnus ypaBHEHUS C JIByMs
nepeMeHHbIMH. ['paduKk JTHMHEWHOTO ypaBHEHHs C JBYMs IEPEMEHHBIMHU; YIJIIOBOW KO3((UIMEHT,
IpsMOI; YCIIOBHE MapajulebHOCTH MpsMbIX. ['paduk NpocTeWIMX HETUHEWHBIX YpaBHEHUIL:
napabona, runep0oya, OKPYKHOCTh. ['paduueckas MHTEpIpeTansi CUCTEM YpPAaBHEHHWHA C JBYMS
IIEPEMEHHBIMH.

HepaBencrBa. UucnoBble HEpaBEHCTBA U UX CBOWCTBA.

HepaBeHCcTBO ¢ 0nHOM NepeMeHHON. PaBHOCHMIBHOCTH HEpaBEHCTB. JIMHEHHBIE HEPAaBEHCTBA C
onHou nepemeHHoi. KBagpatHsie HepaBeHcTBa. CUCTEMBI HEPABEHCTB C OJJTHON NIEPEMEHHOM.
OYHKINHU

OcHOBHBbIE MOHATHA. 3aBUCUMOCTH Mexay BenumunHamu. llomstue ¢yaknuu. 006macTh
ompeieNieHUus] U MHOXKECTBO 3HadeHHH ¢(yHkiuu. CrnocoOwl 3amanus ¢yskuuu. ['paduk GyHKImm.
CoiicTBa (hyHKIHMIA, UX 0TOOpakeHne Ha rpaduke. [Ipumeps! rpaduKOB 3aBUCHMOCTEH, OTPAKAIOIINX
pEaJIbHBIE NIPOLIECCHI.

Yucnosblie QpyHkuun. OyHKIUH, ONMCHIBAIOLIUE MPSAMYIO M OOpaTHYIO MNPONOPLHMOHAIbHbBIE
3aBUCUMOCTH, UX Tpa@uku U cBoicTBa. JIuHelHas QyHKuus, e€ rpadpuk u cBoicTBa. KBagparuunas
¢byHkus, ee rpadguk u cBoiictBa. CTeneHHble (PYHKIMU C HATYpaJIbHBIMHM IMOKazaTelsiMu 2 U 3, UX

rpaduku u cBoiicTBa. ['paduku GpyHKIMI y=\/§, y=Vx, y=|x|.

YucsoBbie mnocienoBareJbHOCTH. [loHsATHE YHCIIOBOM TMOCIEI0BATENbHOCTH. 3a/laHue
MI0CJIeI0BATENbHOCTH PEKYPPEHTHOM hopMysoit U popMyIioil N-ro uieHa.

Apudmernueckas U reomerpuueckas nporpeccur. @opmynsl N-ro uyigeHa apuPpMeTHYecKor u
reOMETPHUECKON MPOrpeccHii, CyMMbI MEPBBIX N-X ujieHOB. M300pakeHne uieHoB apupMeTHIeCKOn U
r€OMETPUYECKON MPOrpeCCUl TOUKAMHU KOOPIMHATHOM IJIOCKOCTH. JIMHEMHBIN W 3KCIOHEHUIHAIbHBIN

poct. Cl10XKHBIE TPOLIEHTBHI.
BEPOATHOCTb U CTATUCTUKA

CraTtucruka. TabnuuHoe U rpaduueckoe MpencTaBiIeHHE AAHHBIX, CTOI0YAThIe U KPYrOBbIE
IMarpaMmbl, TpaguKy, TPUMEHEHUE AUarpaMM U TpaUKOB JUIsl OMUCAHUS 3aBUCUMOCTEH peaslbHBIX
BEJIMYMH, W3BJIeYeHHe uHPopMauuu w3 Tabmuy, auarpaMMm U rpadukoB. OmnwucareiabHbIe
CTaTUCTHYECKHE MTOKA3aTeNI YUCIOBBIX HAOOPOB: cpesiHee apu(PpMeTHIecKoe, MeaHa, HanOobIlee 1
HauMeHbIIee 3HaueHusl. Mepbl paccenBaHus: pa3Max, TUCIEPCUs U CTaHIapTHOE OTKIIOHEHHUE.

CnyuaiiHas UW3MEHYMBOCTb. M3MeHuUMBOCTH IIpu H3MepeHusx. Pemarome mnpasuia.
3aKOHOMEPHOCTH B U3MEHUMBBIX BETMUMHAX.



Cayuaiinble coObiTusi. CiydaiiHbIE OIBITHI (PKCIEPUMEHTHI), 3JIEMEHTapHBIE ClydaiiHble
coObITus (Mcxobl). BeposiTHOCTH 351eMeHTapHBIX COOBITHI. COOBITHS B CIIy4allHBIX KCIIEPUMEHTAX U
ONaronpuATCTBYIOIIME 3JEMEHTapHbIe COOBITHS. BeposTHOCTH ciydallHBIX CcOOBITHIH. ONBITHL C
PaBHOBO3MOXKHBIMU  3JIEMEHTApHBIMU  COOBITUSIMU. Kilaccuueckne BEpOSTHOCTHBIE OIBITHL  C
UCTOJb30BaHUEM MOHeET, KyOukoB. IIpencraBieHue coOBITHI € TOMOIIBIO AMarpamm Oilnepa.
[IpoTtuBonONOXHBIE COOBITHSA, OObEOUHEHHE U TMepecedeHre coOblTuil. [IpaBuio croxkeHus
BeposTHOcTel. CryuaitHeiii BeIOOp. IlpencraBieHue skcmepuMeHTa B BHUAE AepeBa. HesaBucumbie
COOBITHUA. YMHOXXEHUE BEpOSTHOCTEH He3aBHUCUMBIX coObITHH. [locienoBaTenbHble HE3aBUCHUMbIC
ucnbiTanud. [IpeacraBienne 0 He3aBUCUMBIX COOBITHSIX B KU3HHU.

DJieMeHTbl KOMOMHATOPUKHU. [IpaBuio yMHOXEHHs, MEPECTaHOBKH, (aKTOpUal YHUCIHA.
Coueranuss u uucio coueranuil. ®opmyna uucna coderanuid. TpeyronbHuk Ilackans. OnbITel C
OO0JIBIIMM YHCIIOM PAaBHOBO3MOXKHBIX AJIEMEHTApHBIX COOBITUN. BhiunciieHne BeposITHOCTEH B OIMbITaxX
C IpUMEHEeHneM KoMOuHaTtopHbIX (Gopmyn. Mcnbiranus bepaymnn. Ycenex u Heynada. BepostHoCTH
cOOBITHH B cepUM UCTIBITaHUM bepHymu.

Cay4aiiHble BeJIJMYMHBI. 3HAKOMCTBO CO CIy4yallHBIMM BEJIMYMHAMU HA MpUMeEpax KOHEUHbIX
JUCKPETHBIX Cly4alHbIX BennuyuH. PacnpeneneHue BepoATHOCTed. MaremaTuueckoe OXUAaHUE.
CpoiicTBa MareMatudeckoro oxujgaHus. [loHste o 3akoHe Oonpmux uyucen. M3mepeHue
BepoaTHOocTei. [Ipumenenne 3akoHa OONBIIMX 4YHCET B  COLMOJIOTMM, CTPAaxOBaHWH, B
3/IpaBOOXpaHEHUH, 00ECTIeYeHNN 0€30IaCHOCTH HACEICHUS B UPE3BBIYANHBIX CHUTYALUSX.

JIOT'UKA 1 MHOXECTBA

TeopeTnko-MHOXKecTBEeHHbIe MOHATHA. MHOXECTBO, 3JIEMEHT MHOXKECTBA. 3a/laHUE MHOXKECTB
NEePEUYHCICHUEM 3JIEMEHTOB, XapaKTEPUCTUUYECKUM CBOWCTBOM. CTaHAapTHBIE 0003HAUYEHUS YHUCIOBBIX
MHOkeCTB. [lycroe MHOXecTBO 1 ero obo3Hadenue. [lonmuoxecTBo. OObEeIMHEHNE U NIEpeceUeHne
MHO’KECTB, Pa3HOCTb MHOKECTB.

Wnmroctpanust OTHOIIEHUI MEXKy MHOKECTBaMU C IIOMOILBIO AUarpaMMm Oiinepa—BeHHa.

JJjieMeHThl JIOTHKH. [loHATHE O PAaBHOCUIBHOCTH, CIIE€JJOBAaHUH, YHOTPEOJIEHUE JIOTHYECKUX
CBA30K eCil...,mo..., 6 MOM U MOIb-KO 6 MOM Clydae, JOTUYECKUE CBA3KH U, U

MATEMATUKA B UCTOPUYECKOM PA3BUTUU

Wctopuss ¢popmupoBaHuss NOHATHUS 4YHCIA: HATypajbHbIE 4YHCIa, JApoOU, HEIOCTaTOYHOCTh
palMOHAIBHBIX YHUCET MJIsl T'E€OMETPUUYECKHX H3MEPEHMH, HppalHoHaIbHblE 4Yuciaa. CTapHHHBIE
cucteMbl 3anucu uyucen. Jpoou B BaBunone, Erunte, Pume, OTKpbITHE HECITHYHBIX IpOOEH.
CrapunHble cucteMbl Mep. [lecsatuunble npoOu M Mmerpuueckas cuctema Mep. [losiBnenue
OTpHULATENbHBIX yncen U Hynsd. JI. Maruuukuii. JI, Ditnep.

Bo3HMKHOBEHHE MaTeMaTMKH Kak HayKd, OJTanbl €€ pa3BUTHA. (OCHOBHBIE pa3Jenbl
MaTeMaTHKU. Beiaroniyecss MaTeMaTUKHU M UX BKJIAJl B pa3BUTHE HAYKH.

beckOHEYHOCTh MHOXKECTBA MPOCTHIX Yncel. Yucna U JIUHBI OTPE3KOB. PallMOHaIbHbIE YHCIIA.
[TotpebHOCTE B UppanmoHanbHbIx unciax. lllkona [udaropa

3apoxaenue anredpsl B Henpax apudmeruku. An-Xopesmu. PoxxneHnne OyKBEeHHOM CHMBOJIMKH.
[1.depma, @. Buer, P. lexkapt. Mcropus Borpoca 0 HaXOXAEHUHU (opMys KOpHEH anreOpanuecKux
ypaBHEHMH, HEPa3peIIMMOCTh B pajiuKajaxX ypaBHEHHH creneHu, Oombiue yetbipex. H. Tapranss, Jx.
Kapnano, H.X. AGens, 3. ['anya.

N300peTenne MeTo1a KOOPAMHAT, IO3BOJISIONIETO TEPEBOAUTH T€OMETPHUECKIE OOBEKTHI Ha SI3BIK
anreopsl. P. Jlekapt u I1. ®epma. [IpumMeps! pa3nuyHbIX CUCTEM KOOPAUHAT Ha TJIOCKOCTH.

3amaua Jleonapmo Iluzanckoro (®Pubonauum) o Kponukax, yuciaa PuboHayuu. 3amadya o
IaxMaTHOH HOCKE.

Hcroku Teopun BEpOSTHOCTER: CTPaxoBoe €0, azapTHble Urphl. II. ®epma u b. Ilackans. 4,
bepnynnu. A.H. Koinmoropos.



Ponp poccuiickux yueHbIXx B pasButuu Marematuku: JI. Oitnep. H.M. JloGaueBckui,
[1.J.Yeb6nmmes, C. Koanesckasi, A.H. Kommoropos.

Marematuka B pazButuu Poccun: Ilerp |, mkonma MaTremMaTMUeCKMX M HaBHMralKUX Hayk,
pasButue poccuiickoro ¢utora, A.H. Kpsuto. Kocmuueckast mporpamma u M.B. Kemnnprm.

HanpasJ/ieHUusi NPOEKTHOM JAeSATEJIbHOCTH

Omaum w3 myredt  GopmupoBanus YVYJ[ B OCHOBHOM IIIKOJE SBISETCA BKIIOYCHHE
oOyJaromuxcs B y4eOHO-HMCCIICAOBATENBCKYI0 M TPOCKTHYIO JEATENBHOCTh, KOTOpas MOXET
OCYILIECTBIISITBCS B pPaMKax peald3ally IPOrpaMMbl y4eOHO-UCCIIE0BATEIbCKOM U MPOEKTHON
nesTenbHOCTH. [IporpamMma OpueHTHMpOBaHA Ha KCIIOJIIB30BAHME B paMKax YpOUHOH M BHEYPOUHOMU
NeSITeIbHOCTH JJISl BCEX BUJIOB 00pa30oBaTeNIbHBIX OpPraHU3aluid MPHU MOJYyYEHUH OCHOBHOT'O OOILEro
oOpa3oBaHwUsI.

Crnernudurka MPOEeKTHOM /1eATEJbHOCTH 00y4alOIMXCA B 3HAYUTEILHON CTEIICHH CBSI3aHa C
OpHEHTAIlell Ha IOJlyYeHHE NPOCKTHOTO pe3yJbTara, OOECICYMBAIOIIETO PpEIICHUE IMPHUKIATHON
3aJayd W MMEIOIIEro KOHKpeTHOe BblpakeHue. [IpoekTHas JesTenbHOCTh —OOydarolerocs
paccMaTpuBaeTCsl C HECKOJIBKHUX CTOPOH: IPOAYKT KaK MaTepUaIM30BaHHbBIN pe3yibTaT, IPOLECC KaK
paboTa Mo BHIMOJHEHHIO MPOEKTA, 3alIUTa MPOEKTa KaK WIUTIOCTPALHs 00pa30BaTENbHOIO JOCTUKCHHUS
o0ydJaromerocsi 1 OpHEHTUPOBaHa Ha (pOpPMUPOBAaHHE W PA3BUTHE METANPEIMETHBIX U JUYHOCTHBIX
PE3yNbTAaTOB 00YYAIOIINXCS.

Tembl IPOEKTOB, NMpeAaraéMbIX B 7 Kiacce:

1) Crapunnbie cuctembl 3amucd uuced. Jlpoou B Baswimone, Erunte, Pume, OTkpbiTHE
JECATUYHBIX IpOoOeH.
2) CrapuHHbIe cHUCTEMbI Mep. JlecaTHUHBIC IPOOH U METPUYECKas CUCTeMa Mep.
3) Beiaaroniuecst MaTeMaTHKH U UX BKJIaJ B pa3BuTue Hayku. (JI. Maraunxkwuii, JI. Diinep.)
Tembl IpOEKTOB, IIpeasiaraéMeIX B § Kiacce:
1) IlIxomna ITudaropa.
2) 3aposkaeHue areOpsl B Heapax apudMeTuku. As-Xope3mu.
3) Poxnenue OykBenHou cumBoiuku. [1.depma, @. Buer, P. [lekapr.
Tembl IpOEKTOB, IIpeasiaraeMeIX B 9 Kiacce:
1) 3amaua Jleonapmo Iluzanckoro (®ubonauum) o kposimkax, yncia dubonauuu. 3agada o
axMaTHOM JTOCKE.
2) Hctoku Teopumn BEpOSTHOCTEW: CTPAaxoBOE Aeno, azapTHbie urpel. I1. ®epma u b. Ilackans.

A, bepnymm. A.H. Konmoropos.

3) Ponp poccuiickux ydeHsIx B pa3Butuum matematuku: JI. Ditnep. H.M. JloGaueBckwii,

[1.JI.YeOrmmes, C. Koanerckas, A.H. Konmoropos.

4) Maremaruka B paszsutuu Poccum: Ilerp |, mkoma MaremaTH4ecKMX W HaBUTALIKUX HAayK,
pazButue poccuiickoro ¢guota, A.H. KpsuioB. Kocmuuaeckas nporpamma u M.B. Kenapim.

Buabl yueOHoii gesiTeibHOCTH, 00ecnieuuBaromme gopmuposanue MKT-
KOMIIeTeH Ui
Cpenu BUIOB YueOHON jeATeNbHOCTH, obecneunBarommux ¢opmupoanue MKT-

KOMIIETEHIIH 00YJaIOIINXCsl, MOYKHO BBIJICIUTH B TOM YHCJIE TaKWe, KaK:

e BBINOJHSAEMBIE Ha YpOKax, JOMa M B pPaMKax BHEYPOUHOH JAEATENbHOCTH 3a/laHMs,
MIPEIIOIararoIIre UCIIOJIb30BaHUE AIIEKTPOHHBIX 00Pa30BaTEbHBIX PECYPCOB;

® CO3JIaHHE U PETaKTUPOBAHNE TEKCTOB;

® CO3JIaHME€ U PEAAKTUPOBAHUE JIEKTPOHHBIX TaOJIHUIL;

® JCIIOJI30BAHME CPEJCTB JJs TOCTPOCHHUS Juarpamm, rpadukoB, OIOK-CXeM, IpYyTrux
rpaduuecKux 0ObEKTOB;

® CO3JIaHWE W PEAAKTHPOBAHUE MTPE3CHTAIHI,

e CO3/aHME U peJaKkTHpoBaHue rpaduku U GoTo;

® CO3JaHHE U PEIaKTUPOBAHKE BUICO;



® CO3J1aHHE BeO-CTpaHUIl U CANTOB;

CO31aHuC My3I:IKaJ'HJHI:IX nu 3ByKOBBIX O6’beKTOB;
MOUCK U aHanu3 uHpopmaruu B UuTepHETE;
MOJICTTUPOBAHUE, POCKTHPOBAHHUE U YITPABJICHHE,
MareMaTthyeckas o0paboTKa ¥ BU3YyaIM3alusl IaHHbIX;

e ceTeBasi KOMMYHHKAIHS MEXY YYCHHUKAMH U (MJIH) YIUTEIICM.
OddexruBnoe dopmupoBanue MKT-komrereHmnu 00yJaronuxcsi MOXET OBITh 00ecreyeHo
YCUIIMSMUA KOMAaHJIbl YIUTENIEH-TIPEIMETHHKOB, COTJIACOBAHKE JCHCTBUN KOTOPHIX 0OECIICUYMBACTCS B
XOJI€ PETYJISPHBIX pa00YHMX COBEIIAHUM 110 TAHHOMY BOIIPOCY.

TemaTH4yeckoe IJIAHUPOBAHUE

7 kaacc — 3 yaca B HeJleJII0

Pasznensr
MIPOTPaAMMBI

OcHOBHOE COJACPKAHUEC 110 TEMaM

XapaKkTepruCTHKA OCHOBHBIX BU/IOB JAEATEIHLHOCTH
ydeHHuKa (Ha ypOBHE YIeOHBIX JISHCTBHIA)

7 KJIace

I'naBa 1. Boipa:kenus, Tok1ecTBa, ypaBHeHUs
22 4.

Bripaxenus

[IpeobpazoBaHue BEIPAKEHUIA
Konrtponbnas padora Nel
YpaBHEHU ¢ OIHON EPEMEHHON
CraTucTHYECKHE XapaKTePUCTUKH
KonTposnbHas pabora Ne2

HaxoauTs 3HaueHus YUCIOBBIX BBIPAKEHUH €
IIEPEMEHHBIMY TP YKA3aHHBIX 3HAYEHUSIX
nepeMeHHbIX. Micronib30BaTh 3HaKu >,<,<,>, yuTaTh U
COCTaBJIATH I[BOfIHI:IC HCEpaBCHCTBA.

BrimonasaTs nmpocTeiiime mpeodpa3zoBaHus
BBIP)KEHHUH: IPUBOIUTH OAOOHBIE CllaraeMble,
PacKpbIBaTh CKOOKH B CYMME WJIH Pa3HOCTH
BBIPAKEHU.

Pemath ypaBHeHus BUaa aXx=b npu pa3inuHbIX
3HaUCHMsIX @ U D, a Taxke HECIIOKHBIC YPaBHEHHUS,
CBOJSIIMECS K HUM.

Hcnons3oBaTek anmnapar ypaBHEHUH AJ1s1 PELLICHUS
TEKCTOBBIX 3a/1a4, THTEPIPETUPOBATh PE3YJIbTAT.
Hcnonp3oBaTh MpocTeine CTaTUCTHIECKHE
XapaKTepUCTUKH (CpeaHee apudmMeTHuecKoe, pa3max,
MOJla, MEAMaHa) AJIsl aHAJIu3a psia JaHHBIX B
HCCJIOKHBIX CUTYalluiaX

I'naBa 2. ®ynkuuu 11 4.

®OyHKIUH ¥ UX TpadUKH
Jluneitnas QyHKIUSA
KonTponbhas pabora Ne3

Brrunciisate 3HaueHns1 GYHKIUH, 33JaHHON QOPMYIIOH,
COCTaBIATh TaONMUIEI 3HaueHn! GyHKwH. [lo rpaduky
(YHKLINHU HAXOAWUTh 3HaYeHUE QPYHKIMH 1O
W3BECTHOMY 3HAYCHHUIO apI'yMEHTa U pellaTh
obpatHyto 3aiaqy. CTpouTh rpaduku npsMoin
MIPONOPLUUOHATBHOCTH U JIMHEWHOH (QYHKLINH,
OIMCHIBATH CBOMCTBA 3TUX QyHKIMiA. [loHMMATh, KakK
BIIMSICT 3HAK KO PHIMeHTa KHa pacnonokeHne
KOOPAMHATHOM TUI0CKOCTH rpaduku GpyHkuun y=KX,
rae k#0? Kak 3aBucut ot 3HadeHunii ku b B3aumuoe
pacmonioxkeHue rpadukoB IByx GpyHKIHN BUAA
y=kx+b. UnTepnperupoBars rpaguku peaabHbIX
3aBHCHMOCTEH, ONKChIBaeMbIX (hopmynamu Bujgay=Kx,
raek#0 u y=kx+b

I'mapa 3. CTeneHb ¢ HATYPAJbHBIM MOKAa3aTeJIeM
11 4.

CreneHs 1 ee CBOWCTBA
OpHouneHs!
Konrponbnas padora Ned

BreruuciisiTh 3HaU€HUsS BEIpAXKEHUN BUIA a" , TJIe a-
MPOM3BOJIBHOE YHCIIO,N- HATYPAIbHOE YUCIIO, YCTHO U
MMCbMEHHO, a TAK)KE C IOMOLIBIO KaJIbKYJIATOPA.
DOopMyJIMPOBATh, 3aIIMCHIBATh B CUMBOJIMYECKOM
(hopMe 1 000CHOBBIBATH CBONCTBA CTEIIEHU C
HaTypalbHbIM Noka3ateneM. [IpuMeHsaTs cBoMcTBa
CTETIEHH IS TPeoOpa30BaHuUs BEIPAKECHUM.




BBIMOIHATH YMHOXKEHHE OJHOUYJICHOB U BO3BEICHHE
OJIHOYICHOB B cTeneHb. CTpouTh rpaduku GyHKIIHHA
y=x’u y=x". Pemats rpaduueckue ypaBHeHHAX =Kx+b,
x3=kx+h, ruek,b - HEKOTOPBIE YHCIA.

I'maBa 4. Muoro4jeHnbl
17 u.

CyMMa ¥ pa3HOCTh MHOTOWICHOB
[IpousBeneHre MHOTOWICHA M OJHOWICHA
KontponbsHas padota Ne5

[TpowusBeieHre MHOTOYJICHOB
Kontponbnas padora Ne6

3anucriBaTh MHOTOWIEH B CTAHJAPTHOM BHJIC,
OTIPEJIEINISAThH CTETIeHh MHOTOUJICHA. BBIMOIHST
CIIO’KEHHE U BHIYNTAHUE MHOTOUYWICHOB, YMHOKEHHUE
OJTHOYJICHA HA MHOTOWICH, BBITIOJIHATh Pa3ioKeHUE
MHOTOYJICHOB Ha MHOXKUTEITH, UCTIONIB3YSI BEIHECEHHE
MHOYHTEJSI 33 CKOOKH M CIIOCO0 IPYMITHPOBKH.
ITpuMeHSTh ASHCTBHS C MHOTOUWICHAMH TIPH PEIICHUN
Pa3HOOOpa3HBIX 33124, B YACTHOCTH NIPH PEIICHUH
TEKCTOBBIX 33/1a4 C MOMOIILIO YPaBHEHHH

I'naBa 5. ®opMyJibl COKPAIEHHOTO YMHOKEHHS
19 4.

KBanmpat cymmb! 11 KBaipaT pa3HOCTH
Pa3HocTh KBazpaTOoB.

CymMma 1 pa3HOCTh KyOOB
KontponbsHas padora Ne7
[IpeobpazoBaHme METBIX BRIPAXKEHUH
KontponbHas pabora Ne§

Jloka3bIBaTh CIIpaBeUIMBOCTH (POPMYIT COKPAEHHOTO
YMHOXEHHS, IPUMEHSTh HX B MPE0OPa30BaHNH IIETBIX
BBIP2KEHUH B MHOTOUJICHBI, & TAKKE IS PA3IOKEHHUS
MHOTOWICHOB Ha MHOXKHUTENU. Mcnons30BaTh
Pa3IUYHBIC TPEOOPA30BAHUS LICIBIX BHIPAKCHHUH MTPH
pEeIIeHnH YpaBHEHUH, I0Ka3aTeIbCTBE TOXKIECTB, B
3a/1auax Ha JeIUMOCTb, B BEIUMCICHUN 3HAYCHUHN
HEKOTOPBIX BRIPAKCHUM C MMOMOIIBI0 KATBKYIATOPA

I'naBa 6. CucteMbl JIMHEHHBIX YPABHeHUI
16 4.

JIuHeliHble ypaBHEHUS C ABYMS
MEPEMEHHBIMU U UX CUCTEMBI

Pewienue cucteM NTMHEWHBIX YpaBHEHUI
KonTponbHas pabora Ne9

Onpenensars ABISETCS JIU Mapa Yhcell pelieHneM
JAHHOTO YPaBHEHUS C ABYMsI IEPEMEHHBIMH.
Haxonuts myTém nepebopa 1esnbie peleHus
JIMHEWHOTO YpaBHEHHUS C IByMsI IEPEMEHHBIMHU.
Ctpoutb rpaduk ypaBHeHus ax+by=c, raea#0 wiu
b#£0. Periath rpadudeckumM crroco60M CHCTEMBI
JIMHEHHBIX YPAaBHEHUM € IByMs [IEPEMEHHBIMU.
[IpumeHsTH cCIOCO0 MOJICTAHOBKH U CITOCO0 CIIOKEHHUS
IIPU PELIEHUH CUCTEM JIMHEHHBIX YPaBHEHUI ¢ ABYMsI
nepeMeHHBIMU. PemiaTh TeKCTOBBIE 3a]1auH, UCTIONb3YS
B KauecTBe aJire0pandecKoil MOJIeNu CUCTEMY
ypaBHeHUl. IHTepnpeTUpoBaTh pe3ybTar,
[IOJTYYECHHBIN NP PELICHUU CUCTEMBI

IloBTOpEeHMe 6 4.
[IpeobpazoBanue BEIpaKEHUH
Crenens 1 ee CBONCTBA
@opMyIIBl COKpPAIIEHHOTO YMHOXKEHHS
Cucrembl TMHEHHBIX YpaBHEHUH
Uroroselit ypok
Urorosas konTponbHas padota Nel0

BrimonHaTh npocreiimune npeodpa3zoBaHust
BBIPKEHHIA: IPUBOUTH MIOJOOHKIE CllaraegMble,
PacKphIBaTh CKOOKH B CYMME WJIM Pa3HOCTH
BBIPAKECHUN. BBIYUCIIATE 3HAYEHNS BBIDAXKEHUN BHJ1A
a", rjie a- MPOM3BOJILHOE YKCII0,N- HATYPATBHOE
YHCIIO0, YCTHO M MMUCBMEHHO, a TAKXKE ¢ OMOIIBIO
KaJbKyJsiTopa. JlokaspIBaTh CripaBeyIMBOCTE GOpMyI
COKpAILEHHOI'O YMHOXEHUS, IPUMEHSTh UX B
peoOpa3oBaHUM LEJIBIX BEIPAKEHUH B MHOTOWIEHBI, a
TaKXKe NI pa3iI0kKEHNs] MHOTOYJIEHOB HA MHOYKHTEIH.
[IpumeHsITh cCIOCO0 MOJICTAHOBKH U CITOCO0 CIIOKEHHUS
IIPU PELIEHUH CUCTEM JIMHENHBIX YPABHEHUH C JByMS
[IEPEMEHHBIMH

8 ki1acc — 3 yaca B HexesI1I0

I'naBa 1. PanmonanabHsble npoon 23 4.

DopMyJIMPOBaTH OCHOBHOE CBOMCTBO

PanmonansHble poOM 1 UX CBOMCTBa
CyMMa u pa3HOCTh JIpodeit
KonTponbras pabora Nel
[IpousBeneHue u yacTHoe Apodei

paIMoHANBHON IPOOH U MIPUMEHSTh €T0 TS
rpeoOpazoBaHus 1poOeii. BEIMOMHATE cloxeHue,
BBIYUTAHUE, YMHOXKCHHE U JCICHHE
panroHANBHBIX Ipo0eH, a TaKKe BO3BEACHUE
JIpoOH B CTENICHb. BEINONHATE pa3InyHbIe




KontponbsHas padora Ne2

peoOpa3oBaHusl PAMOHATLHBIX BEIPAKCHHIA,

JTIOKa3bIBaTh TOXKIIECTBA. 3HATH CBOWCTBA (DYHKIIMH
_k i

y=-, raek#0, 1 yMeTh CTpOUTh e€ rpaduk.

Hcnons30BaTh KOMIBIOTEP TSI KCCIICIOBAHUS

MOJIOKEHHs rpadrKa B KOOPIHHATHOM TJIOCKOCTH
B 3aBUCHUMOCTH OT K

I'napa 2. KBaapaTHble KOPHH 19 4.

JelicTBUTENbHBIE YUCa

ApudpmeTruecKkuii KBaJpaTHBIA KOPEHb
CroiicTBa apu(PMETHIECKOTO KBAAPATHOTO KOPHS
Kontponbras padora Ne3

[TpumeHeHue CBOMCTB apUPMETHIECKOTO
KBaJPaTHOTO KOPHS

Konrtponbnas padora Ned

[IpuBOIUTH IPUMEPHI PAITHOHATBHBIX U
HppalMOHATIBHBIX YKcesl. HaxoauTs 3HaueHUs
apu(PMETUIECKUX KBAJPATHBIX KOPHEH, UCTIOB3YSI
IIpH HeOOXOMMOCTH KaJIBKyIATOp. JloKa3pIBaTh
TEOpPEMBI O KOPHE W3 MTPOU3BEEHIS U Apo0H,
ToXIeCTBOV 2= |a|, mpuMeHSTH UX B
npeoOpazoBaHusX BeipaxkeHud. OCBOOOKIATHCS OT
HPPAaIMOHATIHLHOCTH B 3HAMEHATEIIAX JIPOOCi
BI/IIL&% ,ﬁ . BHIHOCUTh MHOXKUTEJNb 32 3HAK

KOPHS ¥ BHIHOCHTh MHOXKUTEJIb MOJT 3HAK KOPHS.
Hcnonb30BaTh KBagpaTHBIE KOPHU TSI BEIPyKECHHS
MEPEeMEHHBIX U3 TEOMETPUIECKUX U (PH3UIECKUX
dopmymn. CtpouTs rpadux dyHkun y=vx u
WIUTIOCTPUPOBATH Ha rpaduke e€ cBoHCTBa

I'naBa 3. KBagpaTHble ypaBHeHus1 21 4.

KBanpaTtHoe ypaBHEHHE U €r0 KOPHU
KontponsHas pabora Ne5
JpoOHbIe pannoHaIbHEIE YPaBHEHUS
Kontponbhas pabora Ne6

Pewats kBagpaTHelie ypaBHeHus. Haxoquts
no00pOM KOpHH KBaJpaTHOTO YpaBHEHUS,
ucnons3ys reopemy Buera. Uccnenosats
KBaJpaTHBIE YPABHEHUS 110 AUCKPUMHUHAHTY U

ko3 umentam. Pemate ApoOHBIE palioHaNbHEIE
YPaBHEHU, CBOJS PEIICHUE TAKMX YPaBHEHHUN C
MIOCIIEAYOIUM HCKIIIOUYEHNEM TOCTOPOHHHUX
KopHel. PemaTs TEKCTOBBIE 3a7a4M, UCIOJIb3YsI
KBaJ[paTHbIC U IPOOHBIC YPaBHEHHUS

I'naBa 4. HepaBencrBa 20 4.

UucioBble HEPABEHCTBA U UX CBOMCTBA
Kontponbshas pabora Ne7

HepageHcTBa ¢ 01HON IEPEMEHHON U UX CUCTEMBI
KontponbHas pabora Ne§

DopMynHpPOBaATh U JOKA3BIBATH CBOMCTBA
YHCIIOBBIX HEpaBeHCTB. Mcnoap30BaTh anmapar
HEPaBEHCTB Il OLEHKH [TOTPELIHOCTH U TOYHOCTH
npubnkenus. Haxonuts nepeceuenus u
00bEeJMHEHNE MHOXKECTB, B YaCTHOCTH YHCIIOBBIX
IIPOMEKYTKOB. Perars JIMHeliHble HEpAaBEHCTBA.
Pewate cucTeMbl IMHEHHBIX HEPABEHCTB, B TOM
YHCIIe TAKUX, KOTOPBIE 3aIMCaHbl B BUJE TBOMHBIX
HEPaBEHCTB

I'naBa 5. CteneHb ¢ meJIbIM NMOKa3aTeaeM. JJIeMeHThI

cratuctuku 11 4.

CreneHs ¢ [EBIM ITOKa3aTesieM U €€ CBOICTBA
KonTponbhas pabora Ne9
DJIeMEHTHI CTATUCTUKU

3HaTh OIpE/IEIEHUE U CBOMCTBA CTEIICHHU C LIEJIbIM
rokazareneM. [ IpuMeHsaTh CBOMCTBA CTENEHU C
LIEJIBIM TI0KA3aTelieM NPH BBIIOJITHEHUH
BBIYHMCIICHUH W IPEe00pa30BaHUi BBIPAKEHUH.
Hcnons30BaTh 3alKMCh YUCEN B CTAaHIAPTHOM BHJIE
JUTSI BBIPQYKEHHSI M COTIOCTABIIEHUS pa3MEpOB
00BEKTOB, NTUTEIILHOCTHU NIPOILIECCOB B
OKPY>KaIOIEM MHPE.

[IpuBOIUTH NPUMEPEI PENPE3CHTATUBHOMN H
HEpenpe3eHTaTUBHON BBIOOPKHU. M3BNEKaTh
WHPOPMALIUIO U3 TAaOJHII YACTOT U
OpraHU30BHIBATH HHQOPMAIIHIO B BHJIE TAOIUIL
4acTOT, CTPOUTh MHTEPBAIILHBIN PAI.
Hcnonp30BaTh HAMIATHOE MIPEICTABICHUE
CTaTUCTUYECKON MHPOPMAITUH B BUJIE CTOJIOUATHIX
1 KPYTOBBIX JUarpaMM, NOJIUTOHOB, THCTOIPaMM




IloBTOpeHue § 4.
[IpousBenenue u gacTHOE Ipodei

[IpuMeHeHue CBOMCTB apUPMETHIECKOTO
KBaJPaTHOTO KOPHs
JpoOHble pallMOHaNbHbBIE ypaBHEHUS

CrerneHs ¢ 1eNbIM IMoKa3aTeseM U € CBOHCTBa
HroroBast KOHTpOJIbHAS padboTa
Uroroselii ypok

CBoiicTBa apu(pMeETHIECKOTO KBAIPATHOTO KOPHS

HepageHcTBa ¢ 01HOM IIEPEMEHHON U UX CUCTEMBI

BrImonHATE paznudHbIe TpeodpazoBaHus
paIMOHABHBIX BBIPAXKEHUH, IOKA3bIBATh
ToxecTBa. OCBOOOKIATHCS OT
HPPAaIMOHATBHOCTH B 3HAMEHATEIISAX JIPOOCi

a a
BUJA~- ,—— . BHIHOCHUTh MHOXKUTEJb 32 3HAK
M7, Toe o¢ OKUTCIDL 32 3

KOpHSI U BBIHOCUTb MHOKUTEIb MOJT 3HAK KOPHS.
CrpouTts rpaduk QyHKIAN y=\/ X U
WUTIOCTPUPOBATH Ha Tpaduke e€ cBoiicTBa. PemaTs
JIMHEHHbIC HEpaBEHCTBA. PemaTsk cucTeMbl
JIMHEHHBIX HEPABEHCTB, B TOM YHUCIIE TAKUX,
KOTOpBIE 3allUCaHbl B BU/IE€ ABOWHBIX HEPABEHCTB.
[IpuMeHATh CBOMCTBA CTENEHH C LIETBIM
[I0KA3aTEJIEM [IPU BBIIOJHEHUH BBIYMCICHUHN U
peoOpa3oBaHUil BIPAKEHHIA.

9 kJjacc — 3 yaca B HeeJII0

I'napa 1. KBagpatuunas pynknus 224.

DYHKIMHU U UX CBOICTBA

KBagpatnblil TpéxuiieH

KonTponbras padora Nel

Kanpatnunas pynkuus u e€ rpaduk
Crenennas pynkuus. Kopens n-if crenenu
KonTponbHas pabora No2

Bbruucnsats 3Ha4eHus] QyHKIUH, 3a1aHHON
(dopmyIoii, a Takxke ABYMS U Tpemsl hopMyIaMu.
OnuceiBaTh CBOMCTBA (DYHKIIHIA HA OCHOBE UX
rpadpuuecKoro npecTaBIeHus.
WuTtepnpeTupoBarh rpaQ ik peanbHbIX
3aBHcHMOCTeN. [I0Kka3bIBaTh CXEMaTHYECKU
MTOJIO’KEHUE Ha KOOPAHHATHOMN TUIOCKOCTH
rpaukoB dyHKImity=ax’, y=ax>+n, y=a(x-m)-.
Crpouts rpaduk GyHKImH y=ax’+hx+c, ymers
YKa3bIBaTh KOOPAMHATHI BEPILUHBI 1apaboJIbl, e
0Cb CUMMETpUH, HalpaBlieHHE BETBEW MapadoIIbl.
N3o0paxars cxematniecku rpaduk GyHKIUH
y=X"c 4THBIM ¥ HeUETHBIM N. TIoHUMATE CMBICIT
samuceit Buga Va ,Va ¥ T, TIE d — HEKOTOpoe
yrcio. IMeTh npencTaBieHue 0 HaX 0K IeHUH
KOpHEH N-I CTENEHU C MOMOIIBIO KaJbKYJISITOpa

I'napa 2. YpaBHeHUs1 M1 HEPABEHCTBA C OAHOM
nepeMeHHOM
14 4.

VYpaBHEHHA ¢ OJHON IEPEMEHHON
HepageHcTBa ¢ 01HOM NIEpEMEHHOM
KonTponbhas pabora Ne3

Pewiate ypaBHEeHHUsI TPEThEH U YETBEPTOU CTENEHU
C TIOMOIIIBIO Pa3JI0KeHNS Ha MHOXKUTEIH U
BBEJICHUS BCIIOMOTATENbHBIX IEPEMEHHBIX, B
YaCTHOCTH pelIaTh OMKBaApaTHBIE YPABHEHUS.
Pemrath 1poOHBIE paliMoHaIbHBIC ypaBHEHUS,
CBOJIS X K LIEJIBIM YPaBHEHMSIM C TIOCTIeTyIoIen
MIPOBEPKOM KOpHEH.

Pemrate HEpaBeHCTBA BTOPOM CTENEHH, UCIIONIB3YS
rpaduueckie npeacraieHus. Mcmnons3oBath
METOJI THTEPBAJIOB JJIs1 PEIICHHS HECIOKHBIX
palOHAIBHBIX HEPABEHCTB

I'naBa 3. YpaBHeHUs U HEpaBeHCTBA € ABYMA
nepeMeHHbIMH 17 4.

VYpaBHEHHUS C IByMs IEPEMEHHBIMH U UX
CHCTEMBI

HepapenctBa ¢ 1BymMs mepeMEHHBIMH U UX
CUCTEMBI

Konrtponbnas padora Ned

Crtpoutb rpauKu ypaBHEHUH ¢ IByMS
MEPEMEHHBIMHU B MMPOCTEUIINX CITydasiX, KOTria
rpaduKoM sIBIIsIeTCS psAMasi, napadouia,
runepooa, OKPYKHOCTb. Mcronp30BaTh HX JUIs
rpaUUecKoro pelieHus CUCTEM YpaBHEHHH C
JIBYMS IEPEMEHHBIMH.

Pemath criocoOOM MOACTaHOBKU CHCTEMBI IBYX
YpaBHEHUH C JBYMSI IEPEMEHHBIMH, B KOTOPBIX
OJTHO ypaBHEHHE IIEPBOH CTETEHH, a APYTroe —
BTOPOI CTENIEHH.

Penrath TeKCTOBBIC 331a4H, HCIIONB3YS B KAUECTBE
anredpanveckoi MOJIeNIN CUCTEMY YpaBHEHHH




BTOPOI CTENEHH ¢ ABYMS IIEPEMEHHBIMU; PEIIaTh
COCTaBJICHHYIO CUCTEMY, HUHTEPIIPETUPOBATH
pe3ynbTaT

I'naBa 4. ApudgmeTrnyeckass 1 reoMeTpu4ecKast
nporpeccuu 15 4.

Apudmerraeckast mporpeccust
KontponbHas pabota Ne5
I'eomeTpuyeckas nporpeccus
Kontponbnas padora Ne6

[IpuMeHATH MHIEKCHBIC 0003HAYCHUS IS YICHOB
nocneaoBarenbHocTel. [I[puBOIUTH MpUMEPHI
3aJlaHus MOCIIe0BaTeNbHOCTEN (hOpMYITOH N-TO
4jieHa U pEKypPEeHTHOH (HOpMYIIOii.

BeBonuTs opmymsl N-To deHa
apu(METHIECKOH POTPECCHU U TEOMETPHUICCKOM
MIPOTPECCUH, CYMMBI IIEPBHI N YWICHOB
apuMeTHYECKOH 1 TeOMETPUIECKOM
MPOrPECCUi, pelIaTh 3a1a4u C UCHOIb30BAHUEM
aTuX popmyn. JlokaszbIBaTh XapaKTEPUCTHYECKOE
CBOMCTBO apu(hMETHIECKOIN U TEOMETPUICCKON
MpOrpeccuil.

Pewate 3amaun Ha CI0KHBIE NPOLEHTHIL,
WCTIOJIB3YS IPU HEOOXOIUMOCTH KAIBKYJISATOP

I'maBa 5. Jy1ieMeHTBI KOMOMHATOPUKH W TEOPUH
BeposiTHOCTH 13 u.

DIeMeHThl KOMOMHATOPHKH

KontponsHas pabora No7

HauanbHble cBeieHUS U3 TEOPUU BEPOATHOCTEMN

BrimonHuTh nepedop Bcex BO3MOKHBIX
BapUaHTOB s Ilepecuéra 0OBEKTOB U
koMOuHauui. [IpuMeHs T TpaBuIIo
KOMOWHATOPHOTO YMHOXKEHHUSI.

Pacnio3sHaBaTh 3a/1a4M Ha BBIYKMCIICHUE YUCIIA
MIEPECTAHOBOK, Pa3MEILLIECHUMN, COYETAHUI U
MPUMEHSTh COOTBETCTBYIOIINE (DOPMYIIBI.
BBIUUCIAT 4acTOTy CIIy4aliHOrO COOBITHSI.
OrneHNBaTh BEPOSATHOCTD CITY9alfHOTO COOBITHS C
[IOMOIIBIO YAaCTOTHI, YCTAHOBICHHON OIBITHBIM
nyTéM. HaxonuTs BEpOSTHOCTD CIIy4aliHOTO
COOBITHS HA OCHOBE KJIACCHUYECKOT'0 ONPEIEIICHHS
BEPOATHOCTHU. [[pHBONTE MPUMEPBI TOCTOBEPHBIX
Y HEBO3MOKHBIX COOBITHH

IloBTOpenne 21 u.

KBagpatHslil Tpéxunen

Crenennas @ynkius. Kopenb N-ii cTeneHu
HepageHcTBa ¢ 0J1HOM IEpEMEHHOM
YpaBHEHHS C IBYMs IEPEMEHHBIMHU U X
CHCTEMBI
HepaseHcTtBa ¢ 1ByMsI IepeMEHHBIMH U UX
CHCTEMBI
ApudmeTnyeckas Iporpeccus
I'eomeTpuueckas mporpeccus
3n1eMeHTbl KOMOWHATOPUKHU
HauanbHble cBeieHNS U3 TEOPUH BEPOSITHOCTEH
Hrorosas koHTposibHas paboTa
IToaroToBka K sK3aMeHY

OnwuckiBaTh CBOHCTBA (YHKIUI HA OCHOBE HX
rpadpuuecKoro npecTaBIeHus.
WuTtepnpeTupoBarh rpaQ ik peanbHbIX
3aBucuMocTtel. [loka3bpiBaTh cXeMaTU4eCKU
MTOJIO’KEHUE Ha KOOPAHHATHOMN TUIOCKOCTH
rpadukoB QyHKImIy=ax’, y=ax>+n, y=a(x-m)°.
Crpouts rpaduk GyHkimn y=ax’+hx+c, ymers
YKa3bIBaTh KOOPAMHATHI BEPILIMHBI 1apa0oJIbl, e€
0Cb CUMMETPUH, HallpaBJieHHE BETBEW MapaOoJIbl.
Pemate HEpaBeHCTBA BTOPOM CTENEHH, UCIIONIB3YS
rpaduueckie npeacraBieHus. Mcmnons3oBath
METOJI THTEPBAJIOB JJIs1 PEIICHHS HECIOKHBIX
paloHaNbHBIX HEPaBEHCTB. Mcnonb30BaTh UX
JUTSL TpauecKOro pelIeHHsI CHCTEM YPaBHEHUH ¢
JIByMsI IEPEMEHHBIMH.

Pemaths criocoOOM MOACTaHOBKU CHCTEMBI IBYX
YpaBHEHUH C IByMsI IEPEMEHHBIMH, B KOTOPBIX
OJIHO YpaBHEHHUE TMEPBOM CTENEHH, a IPYroe —
BTOPOU CTENEHHU.

Pematp TekcTOBBIE 331a4H, UCIIONB3YS B KAUECTBE
anredpanvecKkoi MO CUCTEMY ypaBHEHHIH
BTOPOI1 CTENEHH ¢ ABYMS IIEPEMEHHBIMU; pelIaTh
COCTaBJICHHYIO CUCTEMY, HHTEPIIPETUPOBATH
pe3ynbTaT. BEIBOAUTE GOpPMYITBI N-TO WiieHa
apru(MeTHYECKOH MPOTPECCUH U TEOMETPUIECKOM
MIPOrPECCHH, CYMMBI IIEPBBIN N YWIEHOB




apu(METHIECKON ¥ TeOMETPHUICCKON
MPOTPECCU, peIIaTh 3a/1a4y C UCIOJIb30BAHUEM
31X (hopMy. J[oka3pIBaTh XapaKTEPUCTUICCKOE
CBOMCTBO apu(hMETHIECKOIN U TEOMETPUICCKON
nporpeccuil. OneHnBaTh BEPOSATHOCTD
CIIyYaiiHOTO COOBITHS C MTOMOIIIBIO YACTOTHI,
YCTaHOBJICHHOM OMNBITHBIM NyTEM. Haxonuts
BEPOATHOCTD CIIy4allHOTO COOBITHSA HAa OCHOBE
KJIACCUYECKOT'O OMPEECICHUS BEPOSTHOCTH.
[IpuBoauTH pUMEPHI JOCTOBEPHBIX U
HEBO3MOJKHBIX COOBITHIA.

IINTAHUPYEMBIE PE3YJIBTATBI U3YUYEHUSA KYPCA AJITEBPBI
B 7-9 KIIACCAX

7 kjacc

PAIIMOHAJIBHBIE YMCJIA

BbinyckHUK HayduTCA:

1) moHMMaThe OCOOEHHOCTH AECATUYHOM CHCTEMBI CUMCIICHUS;

2) BiaAeTh MOHATHSIMHU, CBA3AHHBIMU C JIEIMMOCTBIO HATypajbHBIX YHCEN;

BbIyCKHUK TIOJTyYUT BO3MOYKHOCTbD:

3) no3HaAKOMUmMuvCs ¢ NOZUYUOHHBIMU CUCEMAMU CUUCTIEHUS ¢ OCHOBAHUAMU, omaudnbimu om 10;

JIEMCTBUTEJILHBIE YMCJIA

BbinyckHUK HayduTCA:

1) ucnonb30BaTh HAaYaJIbHBIE IPEACTABICHUS O MHOXECTBE JCHCTBUTENBHBIX 4YHCEN,

Buinycknux nonyuum 603moducHocms.:

2) paszsumv npedcmaeienue O YUCIe U YUCIOBbLIX CUCIEMAX Om  HAMYPATbHBIX 00

OelicmeumenbHblX Yuces;, 0 poau 8bl4UCTIeHUL 8 YeTI08eUeCKOU NPaKmuKe:
N3MEPEHUA, [TPUBJIMOKEHW A, OLIEHKU

BbinyckHUK HayduTCA:

1) UCIIOJIB30BaTh B XOJE PEIICHMs 3a4ad DJIEMEHTapHbIC IIPEICTABICHUS, CBI3aHHBIE C
OpUOIMKEHHBIMU 3HAYCHUSIMU BEJIMYMH.

Buinycknux nonyuum 603moxicHOCMb.!

2) NOHAMb, YMO HUCNO8ble OaHHble, KOMOpble UCNONb3VIOMCA O  XaApaKmepucmuKu
00bEKMOB OKPYIHCAIOU)e20 MUpa, ABNAI0MC NPEUMYWECMEEHHO NPUOTIUINICEHHBIMU, YMO HO
3anucu NPUOTUNCEHHBIX 3HAYEHUU, COO0EPAHCAWUXCS 8 UHDOPMAYUOHHBIX UCTNOYHUKAX,
MOJICHO CYOUMb O NOPEUIHOCIU NPUOTIUICEHUSL,

3) HOHAMb, YMO NOSPEUIHOCMb Pe3YIbMmama GblYUCIEHUN OO0NHCHA OblMb cousmMepuma ¢
NO2PEUHOCMbI0 UCXOOHBIX OAHHBIX.

AJITEBPAMYECKHE BBIPAXXEHUA

BoinyckHUK Hay4yuTCS:

1) B1ageTh MOHATUAMHU «TOXIECTBOY», «TOXKJIECTBEHHOE MpeoOpa3oBaHuey, pelIaTh 3ajau,
cojieprkarire OyKkBeHHbIE JaHHbIE; padoTaTh ¢ GopMysiaMu;

Buinyckuux nonyuum 603mMoicHOCHb:
2)Hayuumvcsi  BbINOIHAMb  MHO2OULA208blE  NPeOOPA306AHUS  PAYUOHATBHBIX — BbIPANCEHUL,
NPUMEHSAS WUPOKULL HAOOP ChOCOO08 U NPUEMOS.

YPABHEHUA

BrinyckHUK HayduTCSA:

1) pemiaTh OCHOBHBIE BUBI PALIMOHAIBHBIX ypaBHEHHUH C OJHON IEpEMEHHOM.

Buinycknux nonyuum 603moxicHOCmb.:

2) 061a0emsv CneYuaIbHbIMU NPUEMAMU PEUEeHUs] YDAGHEHUIL.

8 ki1acc




PAIIMOHAJIBHBIE YMCJIA

BoinyckHUK HayduTCA:

1) BBIpakaTh YMClia B SKBUBAICHTHBIX (hOpMax, BRIOUpast HanOoJee MOIXOISIIYIO B 3aBUCHMOCTH
OT KOHKPETHOU CUTyalluu;

2) CpaBHUBATH U YIOPSAIOYMBATH PAIIHOHATBHBIE YHCIIA,

3) BBINOJNHATH BBIYUCICHUSA C PAllOHAJIbHBIMU YHUCJIAMH, COYETas YCTHBIE U MUCHbMEHHBIC
IIPUEMBI BBIYUCIICHUH, IPUMEHATD KAJIBKYJIATOD;

BbIyCKHHUK TOTyYUT BO3MOKHOCTD:

4) nosnaxomumucs ¢ NOSUYUOHHBIMU CUCIEMAMY CYUCTEHUS C OCHOBAHUAMU, omaudnbimu om 10;

5) yenyoums u pazeums npedcmasieHus 0 HamypaibHbLX YUCLAX U CEOUCMBAX OeNUMOCTIUL,

JIEMCTBUTEJIBHBIE YUCJIA

BoinyckHUK HayduTCA:

1) BnameTh MOHATHEM KBaJPATHOTO KOPHS, MPUMEHSTH €r0 B BBIYUCICHUSIX.

Buinycknux nonyuum 603modncHocms:

2) pazeumv npeocmaeieHue O UYUCIe U UUCIOBbIX CUCIEMAX Om HAMYPAIbHbIX 00
OelicmeUumenbHblX Yucesl;, 0 poiu bIYUCIeHULL 8 Yell08eUeCKOU NpaKmuKe:

MN3MEPEHUA, MTPUBJIMDKEHWSA, OLIEHKU

BoinyckHUK HayduTCA:

l)ucnosnbp30BaTh B XOJ€ PELICHUS 3a7ad 3JICMEHTAPHBIC MPEJCTABJICHUS, CBA3aHHBIC C

NpUOMHKEHHBIME 3HAYEHUSIMU BEIIUYHH.

Buinycknux nonyuum 6o3modrcnocms:

2)nousimov, 4mo uUCI08ble OAHHbIe, KOMOPble UCNONb3VIOMCA O XAPAKMEPUCMUKU 00BEKMO8

OKpYJHCaowe2o Mupa, AGIAI0MCA  NPeuUMyUjeCmeeHHo NPUOIUNCEHHbIMU, YMO NO  3aNUCU

NPUOTUINCEHHBIX 3HAUEHULL, COOEPAHCAUUXCSL 8 UHPOPMAYUOHHBIX UCHOYHUKAX, MOJHCHO CYOUMb O

NO2PeUHOCY NPUOTUNCEHUS,

AJITEBPAMYECKUE BBIPAXXEHUA
BhITyCKHUK Hay4IHTCS:
1) BBIIONHATH MpPeoOpa3OBaHUSA  BBIPAKEHUH, COAEpXKAIIUX CTENEHU C  LEeJIbIMU

MOKa3aTesIMH U KBaJpaTHBIC KOPHH;

2) BBINOJHATH TOXKIECTBEHHBbIE MPEOOpa3OBaHUs PAIMOHATBHBIX BBIPAXKEHHI Ha OCHOBE

NpaBuUJl JCHCTBUN HajJ MHOTOWICHAMH U alNreOpandecKuMu IpoOsMu;

3) BBINONHATH Pa3lI0KEHHE MHOTOWJICHOB HAa MHOXHUTEIH,
Buinycknux nonyuum 603mMoxicHOCb:
AHayuumvcst  6bINOAHAMb — MHO20ULA206ble  NPe0OPA308aAHUS  PAYUOHATLHLIX — BbIPANCEHUIL,
NPUMEHSSL WUPOKULL HAOOPp CnOCc0O08 U NPUEMO8;
YPABHEHUA

BBITyCKHUK HAy4IHTCS:

1) pemate OCHOBHBIE BH[bI PAIMOHATBHBIX ypaBHEHUI C OJHOW MEPEMEHHOU, CHUCTEMBI JIBYX
YpaBHEHHI C JIBYMSI TEPEMEHHBIMU;

2) TOHMMATh YpaBHEHHE KaK BAXXHEHUIIYI0 MaTEeMaTHYeCKYI0 MOJENb I ONUCaHUS U
M3y4eHHUs Pa3HOOOPAa3HBIX peabHBIX CUTYAIlMid, pelIaTh TEKCTOBBIE 3aJadd  ajreOpandecKum
METOOM;

3) mpuMeHATh rpaduveckue TPEACTABICHUS Ui HMCCIEIOBAaHUS YpPaBHEHUI, HCCIEIOBAHUS U
pEIIeHUs CUCTEM YPaBHEHH C JBYMS IIEpEMEHHBIMH.

Buinycknux nonyuum 6ozmodrcnocms:

4) osnademv CReYUAIbHBIMU NPUEMAMU DEULCHUS YPAGHEHUN U CUCMEM YPAGHEHUL, VEEPEeHHO
NPUMEHAMb annapam ypasHeHull 01 peuieHusi pasHooOpAsHbIX 3a0a4 U3 MAMeMamuKu, CMeNCHbIX
npeomemos, NPaKmukKu,

HEPABEHCTBA

BrImycKHUK Hay4dHTCSA:

1) moHWMAaTe W TPUMEHSATh TEPMUHOJOTHIO W CHMBOJIMKY, CBSI3aHHBIE C OTHOIICHUEM

HEpaBEHCTBA, CBOMCTBA YMCJIOBBIX HEPABEHCTB;



Buvinycknux nonyuum 603mMoiCHOCMb HAYUUMbCA:
2) pazHooOpasHbiM npUeMam 00Ka3amenbCmea HepaseHCcms.
OCHOBHGBIE TTIOHATUSA. YNCJIOBBIE ®YHKIIWN

BEITyCKHUK HayduTCS:

1) ctpouth TpaduKM >IIEMEHTApHBIX (QYHKIIHIL, HCCIEA0BAThH CBONCTBA YHCIOBBIX (DYHKIIUH Ha
OCHOBE M3y4YCHHs TOBEICHHS HX I'Pa(HKOB;

Buvinycknux nonyuum 603mMoHdCHOCMb HAYUUMbCA:

2) npo60OUMb UCCIE00B8AHUS, CEA3AHHbBIE C U3YHUEHUEM CBOUCME (DYHKYUIL.

9 kiace
PALITMOHAJIBHBIE YMCJIA

BBITyCKHUK HayduTCS:

1) wucnonp30BaTh TOHSATHS M YYCHHUsS, CBSI3aHHBIE C  MPOMOPIIMOHATHHOCTHIO BEJIHYMH,
NPOICHTaMU B XOJE PEIICHUS MAaTEeMaTHYECKUX 3ajad U 3a]1a4 U3 CMEKHBIX MPEIMETOB, BHIIIOJIHAThH
HECJIOKHBIE TIPAKTHUECKUE PACUETHI.

BBITyCKHUK TOJTYYHUT BO3MOKHOCTD:

2) Hayuumvca UCHONL308AMb NpUEMbl , PAYUOHATUIUPYIOWUE BbIYUCIEHUs, Npuobpecmu
NPUBLIUKY KOHMPOIUPOBAMb BbIYUCTIEHUS, 8blOUPAs NOOXOOAUWULL 051 CUMYAYULU CNOCOO.

JIEMCTBUTEJIBHBIE YUCJIA

BBIyCKHUK HayduTCS:

1) BiageTh MOHATHEM KBAJAPATHOTO KOPHS, MPUMEHSATH €TI0 B BBIYMCIICHUSX.

Buinycknux nonyuum 603moodcnocms:

2) pazeums u yenyoums 3HaHUsL 0 OeCAMUYHOU 3ANUCU OeUCMBUMENbHbIX YUcel (nepuoouyecKkue u
Henepuoouueckue 0poou,).

AJITEBPAMYECKUE BBIPAYKEHUA
BBINyCKHUK HayduTCS:
1) BBIMONHATH TOXACCTBEHHBIC MPEOOpPA30BaHUS PAMOHAIBHBIX BBIPAKCHHH Ha OCHOBE

MpaBUJ JCHCTBUH HajJ MHOTOWICHAMH U alreOpanvecKuMu JIpoOsMu;

2) BBINIOJIHATH PA3JI0KCHHE MHOTOWJICHOB Ha MHOXHTEIH,
Boinycknux noayuum 603mModCHOCHb.
3) npumensms mooicoecmeeHnvle nPeoopaz06anus Ol peweHus 3a0ay U3 pa3iuidHblX pa3oenos
Kypca (Hanpumep, 05 HaxX0x4COeHUst HAUbONbULe20/HAUMEHbULE20 3HAUEHUSL BbIPANCEHUS).
YPABHEHUA

BBIyCKHUK HayduTCS:

1) moHWUMaTh ypaBHEHWE KaK BAKHEHIIYI0O MAaTEMATHYECKYI0 MOJETh JUIS ONHCAHHS U
M3YYEeHHUS PA3HOOOpPA3HBIX pEaTbHBIX CHUTYAllMi, peliaTh TEKCTOBBIE 3a/laddl airedpandeckum
METOIOM;

Buinycknux nonyuum 603modcnocms:

2)npumensimos epaguueckue npedcmasienus ONisk UCCIe008aHUSL YPAGHEHUU, CUCMEM YPAGHEHU,

cooepoicawux bykeeHHvie KO3ppuyuernmaol.

HEPABEHCTBA

BBIyCKHUK HayduTCS:

1) pemarp TUHEHHBIC HEPABEHCTBA C OJHOW IMEPEMEHHOW W WX CHCTEMBI;, peIIaTh KBaJpaTHBIC

HEPaBEHCTBA C OMOPOH Ha rpaduvecKue Mpe/CTaBICHHUS,

2) TPUMEHATH ammapaT HEPaBEHCTB JUIS PEIICHUS 337a4 W3 Pa3IMYHBIX Pa3JesioB Kypca.

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCAL:

3) pasznoobpasHvbiM npuemam OO0KA3aMenbCmed HepaseHCme; YBEPEeHHO NPUMEHAMb annapam

HepaseHcme Olisl peuleHUusi pPasHOOOPA3HLIX MamemMamuieckux 3a0ad U 3a0aiy CMEeNCHbIX

npeomemos, NPaKmuKu,

4) npumenamv 2cpaguueckue npeocmasieHuss 0N UCCIe008AHUS HEPABEHCME, CUCeM

HepaseHcma, cooeparcauux OyKeeHHble Kodppuyuenmol.

OCHOBHBIE TIOHATHS. UUCJIOBBIE ®YHKIINU



BBINTyCKHUK HayduTCS:

1) noHMMaTh M HCMONB30BaTh (PYHKIMOHAJIbHBIE MOHITUS U SI3bIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HAYCHNUS);

2) cTpouTh TpaduKu dSIEMEHTApHBIX (DYHKIUH; UCCIeA0BaTh CBOMCTBA YHMCIOBBIX ()YHKIIUNA HA
OCHOBE HM3y4YCHHs NOBEJCHHUS HX I'pa(HKOB;

3) noHuMarh (YHKIUIO KaK BaKHEUIIYI0 MaTeMaTHYeCKyl0 MOJENb JJIsi ONHCAHUs
MPOIIECCOB U SIBJICHUH OKPYKAIOLIETO MHUPA, IPUMEHATh (DYHKIIMOHAIBHBIN S3bIK JUIS ONUCAHHUS M
UCCIIEIOBaHMS 3aBUCUMOCTEH MEXIy (PU3MUEeCKUMH BETUUMHAMH.

Buinycknux nonyuum 803mMo#CHOCMb HAYYUMBCAL:

4) nposodumv uccie008anus, CEA3aHHbIE C U3VHEHUeM CB0UCME (DYHKYUll, 6 mom uucie ¢
UCNONbL308AHUEM KOMNbIOMEPA, HA OCHOB8E 2PADUKOE U3YUEHHbIX YHKYULL CIpoums Oojee ClOoNHCHble
epaghuxu (KycouHo-3a0auHvle, ¢ «BbIKOJOMBIMUY MOYKAMU U M.N.);

5) wucnonvzosamev QyHKyUOHANbHBIE NPEOCMABNEHUS U CBOUCMEAd YHKYUll Ol peuleHus
MamemMamuyecKux 3a0ay U3 paziudHslix pazoenos Kypca.

UHMCJIOBBIE ITOCJIEAOBATEJIBHOCTU

BoinyckHUK HayduTCA:

1) nDoHMMaTh M UCHONB30BaTh S3bIK IOCIEAOBATENBHOCTEH (TEPMUHBI, CHMBOJHYECKUE
0003HauCHHUS );

2) mpuMeHSTh (OPMYIBI, CBS3aHHBIE C apU(METHUECKOW W TEOMETPHUECKOW MPOTPECCUSIMH,
U amnmapar, cOPMUPOBAHHBIN MpPHU U3YUYEHUU IPYTHX pa3lieloB Kypca, K PeUIeHHIO 3a/1a4, B TOM
YHCIIe ¢ KOHTEKCTOM M3 PeaibHON JKHU3HU.

Buinyckuux nonyuum 603mMo4CHOCMb HAYYUMBCAL:

3) pewamsb KOMOUHUPOBAHHbIE 3A0a4U C NpPUMeHeHuemM Gopmyn N-20 uleHd U CYyMMbl Nepebix
Nunenos apugmemuyeckolu U 2e0MemMpuUdecKol npozpeccull, NPUMeHAMb Npu SMOoM annapam
VPasHeHUull U HepaeeHcme,

4) nonumams apugmemuueckyio u 2eomMempuyeckyro npocpeccuu Kaxk (OYHKYuu HamypaibHO20
apeymeHma, ceA3vbleamy apupMemuyecKyio npoecpeccuro ¢ JTUHEUHbIM POCIOM, 2eOMEMPUUECKYI0 — C
9KCNOHEHYUANbHBIM POCHOM.

OIIMCATEJIbHASA CTATUCTUKA

BbInycKHUK HAy4uTCsl HCIONB30BaTh MPOCTEUIINE CIOCOOBI MPECTABICHUS W aHAIM3a
CTaTUCTHYECKUX JIaHHBIX.

Buinyckuux nomyuum 6o3modcnocms npuodpecmu nepeoHAualbHbuIL ONbIM Opeanuzayuu coopa
OaHHbBIX NPU NPOGEOEHUU ONPOCa OOUECMBEHHO20 MHEHUS, OCYWECMEIsIMb UX AHAIU3, NPeocmasisims
pe3yibmamsl Onpoca 6 uoee mabauysl, OUASPAMMDYL.

CJIVUAUMHBIE COBbITHS U BEPOSITHOCTH

BbImycKHUK HaydyuTCs HAXOOUTh OTHOCHTENbHYIO YAacTOTy U BEPOSTHOCTH CIy4aifHOTO
COOBITHSI.

Buinyckuux nonyyum 603modcHocms npuobpecmu onvim nposedetust CyUatiHbIX IKCNePUMEHMO8,
8 MOM YUcC/ie C NOMOWbIO KOMNBIOMEPHO20 MOOEIUPOBAHUS, UHMEPNPEemayu ux pe3yibmamoa.

KOMBHUHATOPUKA

BEITyCKHUK Hay4YHTCs pemiaTh KOMOMHATOPHBIC 3aJadud Ha HaXOXKICHHE 4YHciia 00BEKTOB WU
KOMOMHAIIHIA.

Buinycknux nonyuum 603mMoiCHOCMb HAYYUMBCS HEKOMOPLIM CHEYUANbHLIM NPUEMAM peueHuUs
KOMOUHAMOPHBIX 3a0aH.

CucremMa oeHUBaHUSA
3HaHI/I$I, YMeHI/ISI 1 HAaBBIKHN y‘IaH_[I/IXCSI 10 MAaTEMATUKE OLICHUBAKOTCA 110 pe3ynLTaTaM YCTHOFO
oIpoca, TCKYIINX U UTOTOBBIX IMMCbMCHHBIX pa60T.
ConepxaHue mMaTepuaina, yCBOEHHE KOTOPOro MPOBEPSIETCA U OLIEHUBAETCS, ONPEEIIeTCS
nporpaMMoﬁ 10 MaT€éMaTHukKe. C IMOMOIIBIO UTOT'OBBIX KOHTPOJIbHBIX pa60T 3a roJl IpOBCPACTCA
YCBOCHUEC OCHOBHBIX Han60nee CYIICCTBCHHBIX BOITPOCOB MPOIrpaMMHOI0 MaT€puajia KaXXaoro rojaa



o0Oy4eHusl.
[Tpu npoBepKe BBIABISIOTCS HE TOJBKO OCO3HAHHOCTh 3HAHHUN M C(HOPMUPOBAHHOCTH HABBIKOB, HO U
YMEHUS PUMEHSTh UX K PEHICHUIO YYeOHBIX U MPAKTHUECKUX 3ajad.

Pa6ora, cocTosimas U3 NpuMepoB:

Otmetka "5" — Ge3 omuoOoK.

Otmetka "4" — 1 rpy0as u 1-2 HerpyObie OmMOKH.

Otmetka "3" — 2-3 rpyObie u 1-2 HerpyObie omuOKY Win 3 -5 HErpyObIX OMIHUOKH.
Otmetka "2" — 4 u Gosiee TpyObIX OIIUOKH.

Pa6ora, cocrosimas u3 3a1a4

Otmetka "5" — Ge3 omuoOoK.

Otmetka "4" —1-2 HerpyObie OMMOKH.

Otmetka "3" —1 rpy6as u 3-4 u GoJiee HErpyObIX OMHUOKH.
Otmetka "2" — 2 u Gosiee rpyObIX OIIUOKH.

Kom0unnpoBannas padora:

Otmetka "5" — Ge3 omuoOoK.

Otmetka "4"—1 rpy6ast u 1-2 HerpyObie OMOKH, IIPU 3TOM IPyOBIX OMMOOK HE TOJHKHO OBITH B
3ajaye.

Otmetka "3" 2-3 rpyObie u 3-4 HerpyOble OIMOKH, IIPU 3TOM XOJI PEIICHUS JTIOJDKEH OBITh BEPHBIM.
Otmetka "2" — 4 u Gosiee rpyObIX OLIMOKH.

KoHTpOoJIbHBIN YCTHBIN CUeT:
OtmeTtka "5" — 6e3 omInOOK.
Ormetka "4" — 1-2 omuOKH.
Ormerka "3" — 3-4 ommOKH.
Otmetka "2" — 5 u 0oJiee OIINOOK.

IIIkajia oueHUBAHUS TECTOBBIX 3aJaHMIi:
TecToBbIe OIIEHKH, KaK MTPABHJIIO, CIIEAYET NEPEBOAUTH B MATHOAIUIbHYIO cucTeMmy. OOBIYHO,
OCYILIECTBIISIETCS 110 CIEAYIOIIEH CXeMe:

® oreHka "5" (OTIMYHO) BBICTABIISIETCA 32 BEPHBIE OTBETHI, KOTOPBIE cOCTaBIsOT 91 % u 6osee o
00I11ero KOJIM4eCcTBa BOIIPOCOB;
® oreHka "4" (Xopolo) COOTBETCTBYET paboTe, koTopasi coaepkut ot 71 % no 90 % npaBuUibHbI
OTBETOB;
e orenka "3" (ymosnerBopurenbHo) oT 50 % 1o 70 % mpaBUIBHBIX OTBETOB;
® pabota, coaepxarias MmeHee 50 % MpaBUIIbHBIX OTBETOB OLIEHUBAETCS KaK
HEYJIOBJIETBOPUTEIIbHASI.

IIpumeuanus:

1.3a rpammaruyeckue ommoOKy, TOMYIIEHHbIE B padoTe, OLIEHKA [0 MATEMAaTUKE HE CHUYKAETCSI.

2.3a HepAUINBO 0(OPMIIEHHYIO paboTy, HECOOIIOCHNE MPAaBUII KAJUIUTpapuH OLIEHKA MO
MaTeMaTuKe cHukaercsa Ha 1 0ami, Ho He Hike "3".

3.Yyamumcsi, IMEIOIIUM HapyIIeHUs] MOTOPUKH, JIEBIIIAaM HE CHUKAETCS OI[EHKA 3a TTOYEPK U
Ka4eCTBO BBITIOIHIEMBIX TIOCTPOCHU T€OMETPUUYECKIX 00BEKTOB.



