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[Iporpamma  cooTBeTcTByeT  ydeOHUKY «AnreOpa. 7  kiI.»  0a30BbIi  YpPOBEHb A
obmeoOpazoBarenpHbIX yupexaenuid /HO.H. MakaperueB, H.I'. Munmiok, K.M. HemkoB u np. —
Mocksa: I[IpocBemenune, 2024r

Ha wmsydenue paboueit mporpammsl 1o ¢usmke B 7 Kiacce OTBOAMTCSA 3 Yaca B HENENIO, U3

pacuéra 34 yueOHbIX Henenb. Beero: 102 gaca B rog.

1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOTI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

N3yuenne (pu3uKM Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHUS HAINPABICHO HAa JIOCTHKCHHE
JIMYHOCTHBIX, MCTAITPCIAMETHBIX U IPCIMCTHBIX O6pa3OBaTeJ'II)HI)IX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHSI MPOTrpaMMbl y4EeOHOTO Kypca «Anredpay» xapakTepusyrorcs: 1)
MaTPUOTHYECKOE BOCIIUTAHUE: TIPOSBICHUEM UHTEPECa K MPOIIOMY U HACTOAIIEMY POCCUHCKOMN
MaTEeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K JTOCTHKEHHUSM POCCHUICKUX MAaTEMAaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOH IIKOJIbI, K UCIIOJIBb30BAHUIO ATUX JOCTHUKEHHUM B IPYTUX HayKax M MPUKIAJTHBIX
chepax;

2) rpakJIaHCKO€ U TyXOBHO-HPABCTBEHHOE BOCITUTAHKE: TOTOBHOCTHIO K BHITIOJIHEHHUIO 00S3aHHOCTEH
rpakKJaHWHA U pealiu3alliy ero Mpas, IPEICTaBICHUEM O MAaTEMAaTHYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBJICHUI, IPOLIEYp TPasKIaHCKOTO 00IIecTBa
(Hampumep, BEIOOPHI, OMTPOCHI), TOTOBHOCTHIO K 00CYXKICHUIO STUYECKUX MPOOIIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HayKH, OCO3HAHUEM BaKHOCTH MOPATbHO-3TUYECKUX
MIPUHITUIIOB B JIEATEILHOCTH YICHOTO;

3) TpyZI0BOE BOCIIUTAHUE: YCTAHOBKOM HA aKTUBHOE y4acTHUE B PEIICHUU MPAKTUYECKUX 3a]1a4
MaTeMaTUYeCKOW HaMpaBJIEHHOCTH, OCOZHAHNEM BaKHOCTH MaTEMAaTHUYECKOTO 00Opa30BaHUs HA
MPOTSHKEHUH BCEH KU3HU IS yCIIEITHON MPOo(ecCHOHANBHOM NesSTENNbHOCTH U Pa3BUTHEM
HEOOXOUMBIX YMEHUH, OCOZHAHHBIM BHIOOPOM M TTOCTPOEHUEM WHIUBUIYAIBHOU TPACKTOPHHI
00pa30BaHMs 1 )KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;
4) acTeTHYECKOE BOCIIUTAHUE: CIIOCOOHOCTHIO K IMOIIMOHATEHOMY M 3CTETHYECKOMY BOCIIPHUSTHIO
MaTeMaTHYeCKUX 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKICHHUH, YMEHHIO BUACTh MaTEMAaTHUECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) 1IEHHOCTH HAYYHOTO TTO3HAHUS: OPUEHTAIIMEN B JEATEIHHOCTH HA COBPEMEHHYIO CHUCTEMY
Hay4HBIX TIPEJICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YETIOBEKA, MPUPOJIBI
o0IecTBa, MOHMMAHUEM MaTEMATHUECKON HaYyKH KakK Cephbl UeTOBEUECKOM IeATEeTHbHOCTH, STAIOB
€€ pa3BUTHUS U 3HAYMMOCTH JJISl pa3BUTHS IUBUIIM3AIIMH, OBJIAJICHUEM SI3bIKOM MaTEeMaTHKH U
MaTeMaTHYECKON KyIbTYypOil KaKk CPEeICTBOM MMO3HAHUS MUPA, OBJIAJICHUEM MMPOCTEHIITUMU HaBBIKAMH
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH;

6) busnueckoe BocnuTanue, GOPMHUPOBAHUE KYIbTYPHI 3/T0POBhS M IMOIIMOHATIFHOTO OJIArOTIONy YK
TOTOBHOCTBIO MPUMEHSITh MAaTEMaTHIECKHE 3HAHUS B HMHTEPECAX CBOETO 37I0POBBS, BEJICHUS
3I0pOBOTO 00pa3a )KU3HU (370pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA,
perymnsipHas (pU3UYECKas aKTHBHOCTH ), CPOPMUPOBAHHOCTHIO HaBbIKa pedieKCHu, Mpu3HAaHUEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO ke MpaBa APYroro 4eioBeKa;

7) SKOJOTUYECKOE BOCIIUTAHUE: OPUEHTAIIMEN Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUM 17151
pelIeHus 3a/1a4 B 00JIACTU COXPAHHOCTH OKPYXKAIOIICH Cpe/ibl, IJIAaHUPOBAHUS TIOCTYIIKOB U OIICHKU
UX BO3MOXHBIX MOCJEICTBUMN AJII OKPY>KAIOIel Cpeibl, 0CO3HaHNUEM TT100aIbHOr0 XapakTepa



HKOJIOTHYECKUX MPOOJIEM U IyTeH UX pelIeHHS;

8) amanTanus K U3MEHSIOIMMCS YCIOBUAM COLMAIBHON U PUPOIHOM CpeIbl: TOTOBHOCTHIO K
JEUCTBHSAM B YCIOBUSX HEONPEIEICHHOCTH, ITOBBIIICHUIO YPOBHSI CBOSH KOMIIETEHTHOCTH Yepe3
MPAKTUYECKYIO ICATEIIbHOCTh, B TOM YHUCIIC YMEHHE YUUThCS y APYTUX JIOACH, IPHOOpeTaTh B
COBMECTHOH JICSITEIbHOCTH HOBBIE 3HAHMSI, HABBIKUA M KOMIIETCHIIUH U3 OIIBITA JPYTHX;
HE00X0AMMOCTHIO B (POPMHUPOBAHNYU HOBBIX 3HAHUH, B TOM YHCclie (POPMYIHPOBATH UICH, TOHSATHS,
TUIIOTE3bI 00 0OBEKTAX U SIBJICHUAX, B TOM YHCJIC paHEee HEU3BECTHBIX, OCO3HABATH JAC()UITUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOC PAa3BUTHE; CIIOCOOHOCTHIO OCO3HABATH
CTPECCOBYIO CUTYAIMIO, BOCTIPHHUMATH CTPECCOBYIO CHTYAIIMIO KaK BBI30B, TPEOYIOMINI KOHTPMED,
KOPPEKTUPOBATh IPHHUMAEMBIE PEIICHUS U ACHCTBHSA, POPMYIMPOBATH U OLICHUBATh PUCKH U
MOCTENICTBHS, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI.
[To3naBaTenbHbIE YHUBEpCANIbHBIE yueOHbIE AeiicTBI ba3oBbie nornueckue qeiHCTBUS:
® BBIABIIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKN MATEMATUYECKUX OOBEKTOB, MOHITUH,
OTHOIICHUN MEX]y MOHATUSAMU, POPMYIUPOBATH ONPEAETICHUS MOHATUH, YCTaHABINBATh
CYIIECTBCHHBIN PHU3HAK KiIacCH(PHUKAIINN, OCHOBAHUS JIsl 000OIICHUS U CPAaBHEHUS, KPUTCPUU
MIPOBOJMMOTO aHAIH3a;
® BOCIIPUHUMATH, (DOPMYITHPOBATH U TPEOOPA30BHIBATEL CYXKICHUS: YTBEPIUTEIBHBIC U
OoTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;
® BBLISBIIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (paKTaxX, JTaHHBIX,
HAOJIIOJICHUSX U YTBEPKACHUSX, TIPEIaraTh KPUTSPHUH ISl BBISIBIICHUS] 3aKOHOMEPHOCTEH U
MPOTHUBOPEUHIA;
e J1eJ1aTh BBIBOJIBI C HCITOJIB30BAHMEM 3aKOHOB JIOTHKH, ISYKTHBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHI 110 aHATIOTUH;
¢ pa30uparTh JOKA3aTEIbCTBA MATEMATHUSCKUX YTBEPXKICHUH (IIPSMBIC U OT IPOTUBHOTO),
MIPOBOJHUTH CAMOCTOSITEILHO HECIIOXKHBIE JI0KA3aTeNhCTBA MAaTEMAaTHUECKHX (DaKTOB, BBICTPAUBATh
apryMEHTaIHI0, TPUBOIUTH MPUMEPHI i KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHHS,
® BEIOMPAThH CIIOCO0 pelIeHus yueOHo! 3aaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMpaTh HanboJiee MOIXOSAIINN C Y4ETOM CaMOCTOSITENILHO BBIJIEIEHHBIX KpUTepueB). bazoBsie
HCCIIeIOBATENbCKUE AEHCTBUS:
® 1ICTI0JIH30BAaTh BOIIPOCHI KaK UCCIIEIOBATEILCKUNM HHCTPYMEHT MO3HAHUs, (OPMYITUPOBATH
BOIPOCHI, GUKCHPYIOIIHE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSATEIIFHO YCTAHABIIUBATH UICKOMOE U
naHHoe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUI0, MHEHHE;
® POBOJIUTH TI0 CAMOCTOSITEIILHO COCTABICHHOMY IIJIaHy HECIIOKHBIN 3KCTICPUMEHT, HEOOJIbIIIOe
HCCIIeIOBaHME 110 YCTAaHOBIIEHHIO OCOOEHHOCTEN MaTeMaTH4ecKoro 00beKTa, 3aBUCUMOCTEN
00BEKTOB MEXKIY COOO0M;
® CaMOCTOATEIHHO (OPMYITHPOBATH 0OOOIIEHUS U BEIBOBI IO Pe3yJIbTaTaM MPOBEACHHOTO
HaOII0IeHNs1, KCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJTYYCHHBIX PE3yIbTAaTOB, BEIBOJIOB U
0000IIIecHMI;
® MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MPEATIOIOKEHHS O €r0
pa3BUTHUHU B HOBBIX YCIOBUAX. PaboTa ¢ nHpopmarmeit:
® BBISBIIATH HEJAOCTATOYHOCTh U M30BITOYHOCTh MH()OPMAIINH, JAHHBIX, HEOOXOAMMBIX IS PEIICHHUS
3a/1a4u;
® BLIOMPAThH, aHATM3UPOBATH, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3THYHBIX
BUJIOB ¥ (DOPM MpeACTaBICHUS;
e BEIOUpATh hopMy MpecTaBlieHuss HH(GOPMALUU U WIUTIOCTPUPOBATDH pelllaeMble 3aJJaul CXEeMaMH,
TuarpaMMaM#, HTHOU rpauKoi U UX KOMOMHAIUSMU;
® OIIEHUBAThH HAJIGKHOCTh WH(OPMAIIUU TIO KPUTEPHUSM, TIPEIOKECHHBIM YUUTEIIEM WK
chOpMyIUPOBAHHBIM CAMOCTOATENbHO. KOMMyHHKaTHUBHBIE YHUBEPCAIbHbBIE YUeOHbIE IEHCTBUS:
® BOCIIPUHUMATH U (DOPMYIHUPOBATH CYKIEHUS B COOTBETCTBHH C YCIOBUSAMU U LETSIMU OOIICHUS,



SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUS 110 X0y PeLIeHUs 3aJjaui, KOMMEHTHPOBATh IOJIy4YEHHbIH pe3yibTar;

e B X0/ 00CY>KICHHUS 337aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOil TeMbl, TPOOIEMBbI, PEeLIaeMOi
3aJ]auy, BHICKA3bIBATh UJI€U, HALIEIIEHHbIE HA ITOMCK PELLICHMSI, COITOCTABIISITh CBOU CYX/IECHUS C
CYXJIEHUSIMH JPYTUX YYaCTHUKOB JAUAIOra, OOHAPYKHUBATh PA3JIMYME U CXOJCTBO MO3UIHIL, B
KOPPEKTHOH Gopme (HopMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;

® [IPE/CTABIIATh PE3YJIbTAThl PELICHUS 3aa4uH, SKCIIEPUMEHTA, UCCIIEI0BaHUs, IPOEKTA,
CaMOCTOSITEJIbHO BBIOUPATh (pOpMAT BBICTYIUIEHUS C YYETOM 3ajjay Mpe3eHTallul U 0COOEHHOCTEN
ayJIUTOPHH;

® [IOHMMATh U UCIOJIb30BATh MPEUMYILECTBA KOMAaHAHOM U MHIMBUAYAILHON paOOThI IPU PELICHUU
yueOHbIX MaTEeMaTHUECKUX 3a]1a4;

® IPUHUMATH LIE€Jb COBMECTHOM JEATENbHOCTH, ITIAHUPOBATH OPraHU3AIMI0 COBMECTHON paboTHl,
pacripesienaTh BUabl paboT, J0rOBapyUBaThCs, 00CYkKAATh MPOLECC U PE3YIbTAT pabOThl, 0000IATH
MHEHHS HECKOJIbKUX JIIOCH;

® y4acTBOBATh B IPYNIOBBIX (hopMax paboThl (00CyKIeHHs, 0OMEH MHEHUSMHU, MO3TOBbIE LITYPMBbI U
JPYyTHUE), BBITOIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATh CBOU ACUCTBUS C APYTUMH WIEHAMH
KOMaH/Ibl, OLIEHUBATh KaY€CTBO CBOETO BKJIa/la B OOLIUI MPOAYKT IO KPUTEPUSIM,
c(OpMyIHPOBaHHBIM YYaCTHUKAMU B3aUMOACHUCTBUS. PeryniaTuBHble yHUBEpCalbHbIE yUeOHbIE
neiicreust CaMoopranuzanus:

® CaMOCTOSATEIBHO COCTABIIATH IJIaH, AJITOPUTM pELIEHUs 3a/1a4M (MK ero 4acTh), BBIOUPATh CI10CO0
peleH st ¢ y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apTyMEHTUPOBATh U
KOPPEKTHPOBATh BapUAHTHI pellIeHui ¢ yueToM HOBOW uHpopmauuu. CaMOKOHTPOIb,
SMOLIMOHAJIbHBIN UHTEJUIEKT:

® BJIa/IETh CIIOCOOAMHU CAaMOIPOBEPKH, CAMOKOHTPOJIS IIPOLEcCa U pe3ysibTaTa pelieHus
MaTeMaTHUYECKOH 3a7auu;

® NPEABUAETH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTb IIPU PELICHUH 3a/1a4H, BHOCUTH KOPPEKTUBBI
B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAalIEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;
® OLIEHMBATh COOTBETCTBHUE PE3yJIbTATa JAEATEIbHOCTU OCTABICHHON LENIU U YCIOBUIM, OOBACHATD
MPUYUHBI TOCTHKEHUS WU HEJJOCTHXKEHUS 11, HAXOIUTh OIIMOKY, 1aBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI
K xonity 00y4yeHus B 7 kjacce 0OyJaroIIUICs MOJIYIHUT CIAEAYIOIINE MPEeIMETHBIE pe3yIbTaThI:
UYucna v BeIYKCIeHUS! BBINOIHATD, coueTasi yCTHbIE U TUCbMEHHbBIE IPUEMBI, apU(pMETHUECKHE
JEMCTBUS C pallMOHAIbHBIMU YnciaaMu. HaxoquTh 3HaU€HNs YMCIOBBIX BBIPA)KEHUM, IPUMEHATh
pa3zHooOpa3Hble CIOCOOBI ¥ MPUEMBI BEIYUCICHHS 3HAUEHUN APOOHBIX BBIpaXKEHHI, CoepKaIuX
OOBIKHOBEHHBIE U JAeCATUUHBIE ApoOH. [lepexoauTh oT ofHON (OPMBI 3aIMCH YUCEIT K APYTon
(mpeoOpa3oBbIBaTh JECATUUHYIO ApO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH B OECKOHEUHYIO IECATHUHYIO Apo0b). CpaBHUBATh U YIOPSA0YUBATH PAIIIOHAIBHBIE
yrcna. OKpyrisaTh Yucia. BeIMONHAT NPUKUAKY U OLICHKY pe3yJIbTaTa BHIYMCIEHUH, OLEHKY
3HAUEHUH YUCIIOBBIX BBIpAKEHUI. BBINOIHATE AEUCTBUS CO CTENEHAMU C HATypaIbHBIMU
nokazareiasiMu. [IpuMeHsITh NpU3HaKK ETMMOCTH, Pa3oKEHNUE HA MHOXKUTEIN HAaTypalbHBIX YHCE.
Pemarp npakTuko-opueHTUPOBAaHHBIE 3aJa4H1, CBA3AHHBIE C OTHOLIEHUEM BEJIUYHH,
MIPOIOPLIMOHAIBHOCTHIO BEJIMYMH, TPOLIEHTAMHU, HHTEPIPETUPOBATH PE3YyIbTAThl PELICHHUS 33134 C
y4€TOM OrpaHHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX OOBEKTOB. ANredpandeckue
BbIpakeHUs Vcrnonp3oBaTh anreOpandeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATD €€ B
nporecce 0OCBOeHUs1 yueOHoro Matepuana. Haxoauts 3HaueHus: OyKBEHHBIX BBIPRXKEHUH MPH
3aJJaHHbBIX 3HAYEHUSIX EPEMEHHBIX. BBIMOIHATH TPeoOpa30oBaHus 1EJI0r0 BEIPaXKEHUsI B MHOTOYJIEH
MPUBECHUEM TOJOOHBIX CJIaraeMBbIX, PACKPHITHEM CKOOOK. BBIMONHATE YMHOXKEHHE OJHOUJICHA HA
MHOT'OWIEH U MHOTOWIEHAa Ha MHOTOYJIEH, IPUMEHSTH (hOpMYJIbl KBaJpaTa CyMMBbI U KBajJpaTa
paszHocTH. OCyIIECTBIIATH Pa3I0KEHUE MHOIOWIEHOB HA MHOXKUTEIH C IIOMOIIBIO BEIHECEHUS 32



CKOOKHM O0IIEr0 MHOXKHTEIS, TPYIITHUPOBKY ClIaraeMbIX, TpUMEHEHHs (OPMYI COKPALICHHOTO
yMHOXeHus. [IpuMeHsaTs npeoOpa3oBaHKsi MHOTOWIEHOB Ul PELICHUs PAa3IMYHbIX 3a/1a4 U3
MAaTE€MaTHKH, CMEXKHBIX IIPEIMETOB, U3 pEeaIbHOM NPAKTUKU. VICIIONBb30BaTh CBOMCTBA CTEIIEHEH C
HaTypaJbHBIMH [T0Ka3aTeNIMU JUIs IPe0Opa30BaHus BEIpaKEHUHM. Y paBHEHMsI 1 HEpaBEHCTBA
Pemrate nuHENHbIE YpaBHEHHUs C OAHOU IIEPEMEHHOM, IIPUMEHSA IIpaBUIla IEpPexoa 0T UCXOJHOTO
YPaBHEHHUsI K paBHOCWJIBHOMY eMy. IIpoBepsTs, sBisieTCs 1 4nCiIo KOpHEM ypaBHeHus. lIpuMenaTs
rpaduuecKrue METOIbI IIPU PELICHUH JIMHEHHBIX ypaBHEHUH U ux cucteM. IlogOupars mpumeps! nap
4KCell, SIBJISIOIIMXCS PEIIEHUEM JIMHEHHOIO YPaBHEHNUS ¢ IBYMs IEpeMEHHBIMU. CTPOUTH B
KOOPAMHATHOH MJIOCKOCTU TpadyK JIMHEHHOTO YPAaBHEHHS C IBYMsI IEPEMEHHBIMH, MOJIb3YSICh
rpadMKoOM, IPUBOAUTH IPUMEPHI PELICHUs ypaBHEHUs. Pematb cucTeMsl ABYX JTMHEHHBIX
ypaBHEHMH C IByMs NIEPEMEHHBIMH, B TOM unciie rpaduuecku. COCTaBIATh U peliaTh JMHEHHOE
YPaBHEHHE WM CUCTEMY JTMHEHHBIX YPAaBHEHUH 110 YCIOBUIO 33[]a4M, HHTEPIIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3a/1auM MOJIy4eHHbIN pe3yibTar. @yHkuuu M300paxaTs Ha
KOOPJAMHATHOM NPAMOM TOYKH, COOTBETCTBYIOLINE 3aJaHHBIM KOOPAUHATAM, JIy4H, OTPE3KH,
MHTEpPBaJIbl, 3aIIUCHIBATh YMCIIOBbIE IPOMEXKYTKHU Ha anredpanyeckom ss3pike. OTMedarsb B
KOOPAMHATHOM MJIOCKOCTH TOYKH I10 33/1aHHBIM KOOpJMHATaM, CTPOUTh IpauKU JTUHEHHBIX
¢bynkuuid. Ctpouts rpaguk QyHKIUHN y = [x|. OMUCHIBATH C MOMOIIBIO (DYHKIIHIA N3BECTHBIE
3aBHUCHUMOCTH MEKy BEITMYMHAMU: CKOPOCTh, BPEMs, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOIUTENILHOCTD, BpeMsi, 00beM paboThl. HaxoauTe 3HaueHNe QYHKIMK 110 3HAYCHUIO €€
aprymenTa. [lonumars rpaguueckuil crocod npeacTaBieHus U aHaiau3a HH(GOpMalUY, U3BJIEKATh U
HMHTEPIPETUPOBATH MHPOPMALIMIO U3 TPapUKOB PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEN.

2. Copepsxkanue y4eOHOro npeamera.

Uucna u Berunciienus {podu oObIKHOBEHHBIE U IECATUUHBIE, IEPEX0/1 OT OAHON (OPMBI 3alHCH
npobeit k npyroit. [ToHaTHE parmoOHATBHOTO YKCTIa, 3aMUCh, CPAaBHEHHUE, YIIOPSI0UYNBAHIE
panMoHaNbHBIX yKced. ApudmMernueckue 1eHCTBUA ¢ pallMOHAILHBIMU YnciaMu. Pemenue 3a1a4 u3
peanbHON MPAaKTUKU Ha 4acTH, Ha 1poOu. CTeneHb ¢ HaTypalbHbIM MOKa3aTeIeM: OlpeleIeHue,
peoOpa3oBaHue BbIpaXKEHHUI Ha OCHOBE OIpeeeH s, 3anich 0onbnX yrcen. [IpoueHTsl, 3anuch
MIPOLIEHTOB B BUJIE€ Ap0oOU U ApoOu B BUJE MPOLIEHTOB. Tpu OCHOBHBIE 33a/]a4l HA TIPOLEHTHI,
pelIeHne 3a1a4 U3 peallbHON NpakTUKU. [IpuMeHeHne npu3HaKkoB A€IMMOCTH, Pa3IoKEHNE Ha
MHOYKHUTEJHN HAaTYpaJbHBIX YKcel. PearbHble 3aBUCMOCTH, B TOM YHUCIIE IpsiMasi U oOpaTHas
PONOPIHOHATBHOCTH. AnreOpandeckue Belpaxxkenus 3 IlepemeHHbIe, 4ncI0BOE 3HAUCHUE
BBIpaXEHUS C epeMeHHOM. JlomycTuMble 3HaueHusl nepeMeHHbIX. [IpencTaBienue 3aBUCUMOCTH
MeX1y BeJIMYuHaMH B BUje (opmyibl. Beruucnenus no gopmynam. [IpeodpasoBanne 6yKkBEHHBIX
BBIp)XEHU, TOKIECTBEHHO PaBHbIE BRIPAXKEHUS, ITpaBHiIa IPeoOpa30BaHUs CyMM H ITPOU3BEICHUH,
MIpaBUJIa PACKPBITUS CKOOOK M MPUBEICHHS OJOOHBIX ciaaraeMbiX. CBOMCTBA CTENEHH €
HaTypaJIbHBIM Noka3zaTeneM. OHouIeHbl U MHOTOWIeHbl. CTeneHb MHorowieHa. CioxeHue,
BBIUUTAaHUE, YMHOKEHHE MHOTOYWIEHOB. DOPMYIIbl COKPALICHHOTO YMHOXKEHUS: KBaIpaT CyMMBI U
KBazipaT pazHocTH. PopMysia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOrOWIEHOB HA MHOKUTEIIH.
VYpaBHeHUs U HEpaBEHCTBA Y paBHEHHE, KOPEHb YpaBHEHHUsI, TpaBUiIa MpeoOpa3oBaHusl ypaBHEHUS,
PaBHOCWJIBHOCTbh ypaBHEHUH. JIMHENHHOE ypaBHEHHUE C OTHOW MEPEMEHHOM, YUCTIO KOPHEN JTUHEMHOTO

yYpaBHEHUS, pEUICHUE JIUHEHHBIX YpaBHEHUN. COoCTaBiIECHNE YPABHEHU 1O YCIOBHUIO 33/1a4H.



Pemienue TeKCTOBBIX 3a/1ay C TOMOIIBIO YpaBHEHU. JIMHEHOE ypaBHEHUE C IBYMSI IEPEMEHHBIMU U
ero rpaduk. Crucrema IByX TUHEHHBIX YPaBHCHHI C IBYMs NIEPEeMEHHBIME. Pemenue cucreM
ypaBHEHHI CIOCOOOM NOJICTaHOBKH. [IprMepsl peleHus TEKCTOBBIX 3a/1a4 C IIOMOIIBIO CUCTEM
ypaBHeHu. Oynkiuu Koopaunara Touku Ha npsiMoi. YMCIOBbIE MPOMEXYTKHU. PaccTosinue Mexmy
JIBYMsI TOUKaMU KOOPJIMHATHOM npsiMol. [IpssmMoyroisibHas cuctema koopauHat, ocu Ox u Oy.
Abcuucca u opAMHATa TOYKK Ha KOOPAWHATHOM Mm10cKocTu. [Ipumeps! rpaduKoB, 3a1aHHBIX
¢bopmynamu. Urenue rpaduxoB peanbHbIX 3aBUcUMOcTel. [lonstre pynkumu. I'paduk Gyaxmmm.
CroiictBa ¢pynkuuid. Jluneitnas Gynakmaus, e¢ rpaduk. ['paduk Gynkmuun y = |x|. ['paduaeckoe

pelIeHNE JIMHEHHBIX YPABHEHUM U CUCTEM JIMHEWMHBIX YPaBHEHUH.

3. TemaTn4eckoe NJIAHHPOBAHHE

Tema ypoka KomnuectBo
© 4acoB
4
)

&

>

ol

Z

I'naBa I. Beipaskenusi, ToxaecTBa, ypaBHeHus (21 ygac)
1 | [loBTOpEeHue Kypca MaTeMaTUKU 5-6 Kilacca 1
2 | IloBTOpeHue Kypca MaTeMaTuKu 5-6 Kiacca 1
3 | ParimonansHble yncia 1
4 | YucnoBble BBIPAKEHUS 1
5 | BelpaxkeHus ¢ nepeMeHHbIMU 1
6 | BelpaxkeHus ¢ nepeMeHHbIMU 1
7 | BxogHasi KOHTpOJbHas padoTa 1
8 | CpaBHeHHUe 3HAYEHU BBIpaKEHUI 1
9 | CBoiicTBa elicTBUI HAJl YACIAMHU 1
10 | CgoiicTBa aelicTBUil HaJ YMCIAMU 1
11 | ToxnectBa. ToxecTBEeHHbIE TPe0OpPa30BaHUs BRIPaKEHHH 1
12 | ToxnectBa. ToxecTBeHHbIE TPe0OPa30BaHUS BIPAKEHHIH 1
13 | YpaBHeHHe U ero KOpHU 1
14 | VpaBHeHHE U €T0 KOPHU 1
15 | JIuneitHOe ypaBHEHHE C OJJHOU EPEMEHHOM 1
16 | JIuneitHOe ypaBHEHHE C OJJHON EPEMEHHOM 1
17 | JIuneitHoe ypaBHEHHE ¢ 0 JHOU nepeMeHHoM [IpakTukym mno 1
(YHKIIMOHAJILHOW IPaMOTHOCTH.
18 | Pemenue 3a7a4 ¢ MOMOIIBIO YPaBHEHHIA 1
19 | Pemenue 3a1a4 ¢ MOMOIIBIO YpaBHEHUH 1
20 | ®opmyibl 1
21 | KontponbHas pabora Nel: «Hucna u BepakeHusl. Y paBHEHUS C OTHOM 1
MIEPEMEHHON




I'mapa I1. ®ynkiuu (12 gacos)

22 | YnucrnoBble MPOMEXYTKH
23 | Yro Takoe GpyHKIHS
24 | Beruucnenue 3HauyeHui QyHKIHUH 110 Hopmyie
Hroro: I yverBepTh — 244
25 | Beruucnenue 3naueHuii GyHKIHUH 110 Hopmyie
26 | I'padux pysakmmm
27 | IIpsiMast mpoNOPIIMOHAIBHOCTD U €¢ Tpaduk 1
28 | Jlunerinas GyHKIus u e¢ rpaduk
29 | Jlunerinas GyHkuus u e¢ rpaduk 1
30 | JIuneiinas ¢pyHKIUS U €€ rpaduk 1
31 | 3amanue QyHKIMH HECKOIBKUMU (pOopMyTaMu 1
32 | 3amanue QyHKIMH HECKOIbKUMU (popMyTaMu 1
33 | Kontponbhas padota Ne2: «DyHKIHI» 1
I'masa I1II. Ctenens ¢ HaTypaabHbIM NoKka3atesieM (11 yacos)
34 | OnpeneneHue CTENEHH ¢ HATYpalIbHBIM MTOKa3aTeleM 1
35 | YMHOXeHHE U AeeHue CTeNeHeH 1
36 | YMmHOxeHue u fenenue creneneM. [IpoektHas paboTa. 1
37 | Bo3Benenue B cTENEeHb MPOU3BEICHHS M CTCIICHH 1
38 | Bo3BeneHue B cTeneHb MPOU3BEICHUS U CTETICHU 1
39 | OpHOuIeH U ero CTaHAAPTHBIN BU]T 1
40 | YMHOXKEHUE OJHOUWICHOB. Bo3BeeHne oflHOUIeHa B CTETIEHb 1
41 | YMHOXKEHUE OJHOUYWICHOB. Bo3BeeHrne oflHOUIeHa B CTETIEHb 1
42 | OyHkuMu y =X 2 1 y = X 3 ¥ uX rpaduku 1
43 | O OpoCThIX U COCTABHBIX YHCIIAX 1
44 | KontposbHas padota Ne3: «CreneHb ¢ HaTypaJIbHbIM ITOKa3aTeleM» 1
I'masa IV. Muorouienbi(18 yacos)
45 | MHOTOYJIeH U €r0 CTaHIapTHBIN BUJ 1
46 | CnoxeHue ¥ BBIYUTAHHE MHOTOYJICHOB 1
47 | CnoxxeHue ¥ BBIYUTAHHE MHOTOYJICHOB 1
48 | CrnojxeHue U BEIYUTAaHUE MHOTOWICHOB. [IpakTHKyM Mo GyHKIIMOHATIBLHON 1
I'PaMOTHOCTH.
Hroro: Il yerBepTs - 244
49 | YMHOXXEHUE OJJHOUWICHAa HA MHOTOUICH 1
50 | YMHOXeHHe OJHOUIeHA HA MHOTOWJICH 1
51 | YMHOXeHHe OHOUIEHA HA MHOTOWJICH 1
52 | BeiHeceHnue o0IIero MHOXKHATESA 32 CKOOKH 1
53 | BeiHEeceHue 00IIer0 MHOKHTENS 32 CKOOKHU 1
54 | BeiHEeceHHe 00IIer0 MHOKHTENS 32 CKOOKU 1
55 | YMHOXEeHHE MHOTOWIEHA Ha MHOTOUJIEH 1




56 | YMHOXeHHE MHOTO4JICHa HA MHOTOUYJIEH 1
57 | YMHOXeHHEe MHOTOWJIEHa HA MHOTO4JICH 1
58 | PaznokeHrne MHOTOUYJICHA HA MHOYKUTEIN CIIOCOOOM IPYIIITUPOBKH 1
59 | PaznokeHre MHOTOUYJICHA HA MHOYKUTEIN CIIOCOOOM IPYIIITUPOBKH 1
60 | PaznoxeHre MHOTOUYJICHA HA MHOYKUTEIN CIIOCOOOM IPYIIITUPOBKH 1
61 | JlemeHue c ocTaTKOM. 1
62 | KourpojbHas padora Ne4: «K MHOrowieHbD» 1
I'maBa V. ®@opmy.Jibl COKpameHHOT0 yMHOKeHus (18 yacon)
63 | Bo3Benenue B kBaapar U B KyO CyMMBI U PA3HOCTH JIBYX BBIpOKCHHUI 1
64 | Bo3BeneHue B KBaapar U B KyO CyMMBI U pa3HOCTH JABYX BBIPaKECHUH
65 | Pa3noxeHne Ha MHOKUTENHN C TOMOLIBIO (hOPMYIT KBapaTa CyMMBI U
KBaJ[paTa pa3HOCTH
66 | PaznokeHue Ha MHOXKUTENH C TOMOIIBbIO (OpMYI KBaJIpaTa CyMMbI U 1
KBaJ[paTa pa3HOCTH
67 | PaznoxeHue Ha MHOXKUTENH C TOMOIIBIO (hOPMYIT KBaJIpaTa CyMMbI U 1
KBaJ[paTa pa3HOCTH
68 | YMHOXeHHEe pa3HOCTHU JIBYX BBIPRXKEHUI HAa UX CyMMY 1
69 | YMHOXeHHe pa3HOCTH JIBYX BBIpaKeHHI Ha ux cymmy [Ipaktukym mo
(YHKIIMOHATBHON TPAMOTHOCTH.
70 | Pa3nokeHue pa3HOCTH KBaIpaTOB HA MHOXKHTEIIN 1
71 | PaznoxkeHue pa3HOCTH KBaJpaTOB HA MHOXKUTEIN 1
72 | PaznoxxeHue pa3HOCTH KBaJpaTOB HA MHOXKUTEIN 1
73 | IIpeoOpa3oBaHue 11€7I0T0 BBIPAKEHHSI B MHOTOWIEH 1
74 | IIpeoOpa3oBaHue 11€JI0T0 BBIPAKEHHSI B MHOTOWIEH 1
75 | IIpeoOpa3oBaHue 11€70T0 BBIPAKEHHSI B MHOTOWIEH 1
76 | IIpeoOpa3oBaHue 11€7I0T0 BBIPAKEHHSI B MHOTOWIEH 1
77 | KonrpoabHas padora NeS: «®opMyJibl COKPAIIEHHOTO YMHOKEHHSD» 1
78 | [IpuMeHeHHEe pa3IMYHbIX CIIOCOOOB AJIS pa3I0kKEeHHUs Ha MHOKUTEIN 1
Hroro: III yerBepTs - 304
79 | Bo3BeneHne qBy4YsIeHA B CTENIEHB 1
80 | Bo3Benenwue nBy4sieHa B CTEIIEHb 1
I'maBa VI. Cucremsl JuHeHHBIX ypaBHeHuii (15 yacos)
81 | JIuneiiHoe ypaBHEHUE C ABYMS IEPEMEHHBIMU 1
82 | JluneiiHoe ypaBHEHUE C ABYMS IEPEMEHHBIMU 1
83 | I'paduk nuHEHHOTO YypaBHEHUS C ABYMS IEPEMEHHBIMU 1
84 | Cucrembl IMHEHHBIX YpaBHEHUH C IBYMSI IEPEMEHHBIMU 1
85 | Cucrembl JIMHEHHBIX ypaBHEHUH C IBYMS IEPEMEHHBIMU 1
86 | Crocob nojacTaHOBKU 1
87 | Crocob noacTaHOBKU 1
88 | Cnoco6 noacranoBku. IIpoektHas pabora. 1
89 | Cnocob cioxeHus 1
90 | Cnocob cioxeHus 1




91 | Cnoco6 cioxenus. [IpakTukym 1Mo (yHKIIMOHAIBHON TPaMOTHOCTH. 1
92 | Pemrenue 3a/1a4 ¢ TOMOIIBIO CUCTEM YPaBHCHHIM 1
93 | Pemenue 3a/1a4 ¢ MTOMOIIBIO CUCTEM YPaBHCHHM 1
94 | JluHeliHbIC HEPABEHCTBA C IBYMS NIEPEMEHHBIMH U UX CHCTEMBI 1
95 | KontpoJbHasi padora Ne6 mo teme: «CHCTEMBbI JIHHEHHBIX 1
YPaBHEHUII»
O6o0marmee nopropenue (74acos)
96 | [ToBTOpeHue. BripaxeHus, TOX1eCTBa, YpaBHEHUS 1
97 | IloBTropenue. dyHKIIN 1
98 | [loBTopenue. CTeneHb ¢ HATypaIbHBIM MMOKa3aTeIeM 1
99 | Beepoccuiickas mpoBepovHas paboTa 1
100 | IToBTOpeHHEe. MHOTOUJICHBI 1
101 | [ToBTopenue. @opMyIibl COKPAIIEHHOTO YMHOKEHHUSI 1
102 | IToBropenue. CucteMbl JMHEHHBIX YpaBHEHHI 1

Hroro: IV yerBepTh — 24 4




