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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISeTCS OJHUM M3 ONOPHBIX KYPCOB OCHOBHOTO 00mIero oOpa3oBaHUS: OHA
o0ecrieunBaeT M3y4eHHE JPYIMX JUCHMIUIMH, KakK €CTeCTBEHHO-HAyyHOro, TaK U
IYMaHUTApHOIO LIMKIIOB, €€ OCBOEHHE HEOOXOOUMO sl MPOAOJKEHHs OoOpa3oBaHUS U B
MOBCEIHEBHOM Ku3HU. Pa3BuTHe y 00ydaromumxcsi HAy4YHBIX MPEICTABICHUH O POUCX 0K ICHUH
U CYIIHOCTH aire0pandecKux aOCTpakiuii, croco0e OTpakeHUs MaTeMaTUYeCKOW HayKOU
SBJICHUHA M MPOLIECCOB B IPHUPOJE U OOLIECTBE, POJIM MATEMaTHYECKOro MOJAEIUPOBAHUS B
Hay4YHOM IO3HAaHMUU U B MIPAKTHKE CIOCOOCTBYET (POPMUPOBAHHIO HAYYHOI'O MUPOBO33PEHUS U
Ka4eCTB MBIIUICHNUS, HEOOXOJUMBIX ISl aJanTalMd B COBPEMEHHOM LU(GPOBOM OOIIECTBE.
W3ydenne anreOppl oOecrieuyMBaeT pa3BUTHE YMEHHs HAOI0JaTh, CPaBHUBATh, HAXOJHUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBIBaTh CBOU JEHCTBHUA M BBIBOIBI, (hopMynupoBaTh yTBepxkaeHus. OcBoeHHe Kypca
anreOpbl 00ecreunBaeT pa3BUTHE JIOTMYECKOTO MBIIIICHHS OO0YYarOIIUXCS: OHU HMCIIONB3YIOT
JNeNyKTHBHBIE M  HMHIYKTUBHBIE  pacCyXIeHHs, 0000meHHne ¢  KOHKPETHU3ALHUIO,
abctparupoBaHue u asanoruto. OOydeHue anredpe mnpeanonaraeT 3HAYUTEIbHBIH 00BEM
CaMOCTOSITENIbHON JIESITeIbHOCTH O0YYaroIIMXCsl, TO3TOMY CaMOCTOSATENIbHOE pEIleHue 3aaay
SBIISICTCS pealn3anneii 1eATeIbHOCTHOTO MPUHITUIA O0yUSHHS.

B crpykType mnporpamMmbel ydeOHOro Kypca «AnredOpa» misi OCHOBHOTO OOIIETo
00pa30BaHUsI OCHOBHOE MECTO 3aHHMMAIOT COJIepKaTelIbHO-MEeToAuYeCcKHe JMHUM: «Hucna u
BBIUUCIICHUS», «ANreOpandyeckue BBIPAXKEHUS», «YPABHEHUS U HEpaBeHCTBa», «DyHKIUM».
Kaxnas u3 3Tux copepkaTebHO-METOAMYECKIX JTMHAN Pa3BUBACTCS HA MPOTSHDKEHUU TPEX JIET
U3y4eHHsI Kypca, B3aUMOJICHCTBYS C IPYTHMH €T0 JIMHUAMH. B xo/1e u3ydenus yueOHOro Kypca
o0yyaromuMcsi ~ NPUXOAUTCS  JIOTUYECKH  PACCYXAAaTh,  MCIOJB30BaTh  TEOPETHKO-
MHOYECTBEHHBIN SI3bIK. B CBsI3U ¢ 3TUM B nporpammy y4eOHOro Kypca «Anredpa» BKIIOYEHbI
HEKOTOPBIE OCHOBBI JIOTUKH, MPEJICTABICHHBIE BO BCEX OCHOBHBIX pasfellaXx MaTeMaTHIECKOTO
o0pa3oBaHMsi M CHOCOOCTBYIOIIME OBJQJCHUIO OOYYaIOUIMMHCS OCHOB YHHMBEPCAIbHOIO
MaTeMaTHuecKoro s3bika. ConepxaTeabHOH M CTPYKTYPHOH OCOOEHHOCTBIO Y4eOHOro Kypca
«Anrebpa» ABISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Copepxanue nuHUM «Yucina M BBIYUCIEHUS» CIY)KUT OCHOBOWM JUISl JalibHEHIIETro
U3yYeHHs] MaTEMAaTHKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIOMIMXCS JIOTHYECKOTO MBIIIICHHUS,
(OpMHPOBAHUIO YMEHUS T0JIb30BAaThCS AITOPUTMAaMH, a TaKKe MPUOOPETEHUIO MPAKTHUECKUX
HaBBIKOB, HEOOXOMMBIX JJIsl TMOBCEIHEBHON >KM3HU. Pa3BUTHE NMOHATHS O YUCIE HA YpOBHE
OCHOBHOT'O 00IIEro o0pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMHA U UPPANMOHATIHHBIMHI YUCIIAMH,
(dbopMHUpPOBaHUEM TPECTABICHUHN O ACHCTBUTEIHLHOM YHUCIE. 3aBEPIICHUE OCBOCHUS YMCIOBON
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepxanne JByX anreOpandeckux JUHHM — «AnreOpanyeckue BBIPAXKEHUS» U
«YpaBHEHHSI M  HEpPABEHCTBa»  CHOCOOCTBYeT  (OPMUPOBAHHMIO Yy  OOYYaIOIIHUXCS
MaTeMaTHYECKOTO armapara, HEOOXOAMMOTO JUIsl pEIleHHs 3aJad MaTeMaTHKH, CMEKHBIX
IPEMETOB U MPAKTUKO-OPHEHTUPOBAHHBIX 33a4. Ha ypoBHE OCHOBHOIO 00111€T0 00pa30BaHuUs
yueOHbI  MaTepuan TIpyNIUpYyeTcs BOKPYT  PallMOHAJbHBIX  BBIpaXEHHH. Amredpa
JIEMOHCTPHUPYET 3HAYCHNE MAaTEeMaTHKHU KaK SI3bIKA IS IOCTPOSHUSI MAaTEMaTHYECKUX MOJIENIEH,
OTIMCaHMsI TIPOIIECCOB M SIBJICHUH pealbHOro Mupa. B 3amaun oOy4ueHus anreOpe BXOISIT TaKKe
JanpHelee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAMMOT0, B YaCTHOCTH, MJIS
OCBOCHMS Kypca HH()OpPMAaTHKH, M OBJIAJICHWE HABBIKAMH JEIYKTHUBHBIX pPacCy>KIACHUH.



[IpeoOpazoBanre CUMBOIBHBIX (HOPM CITOCOOCTBYET Pa3BUTHIO BOOOPAXKEHUS, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Conmepxanne  (QyHKIMOHAIBHO-TpaQUUECKON  JTUHUM  HAIEICHO Ha  IOJyYeHHE
00y4JaroIMMUCS 3HAHUN 0 PYHKIMIX KaK BaKHEHIIeH MaTeMaTHYeCKOW MOJIEIH JJIsi OIMCAHUS
U UCCIIEJIOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUI B mpupoje u obmiectBe. M3yuenue
MarepHuaia CHOCOOCTBYET DAa3BHUTHIO Yy OOYYaIOUIMXCS yMEHHUS HUCIOJb30BATh Pa3IUYHbIC
BBIpa3UTENIbHBIE CPEACTBA S3bIKA MAaTEMaTHUKU — CJIOBECHBIC, CHMBOJIMYECKHE, IpaduvecKue,
BHOCHT BKJIaJl B JOpMHUpOBaHHUE MPECTABICHUI O POJIM MAaTEMATUKH B Pa3BUTHH LIMBUIIN3ALIUN
U KYJBTYpBI.

Cornacno yueOHOMY Tu1aHy B 7-9 kitaccax u3y4aercs: yueOHbIN Kypc «Anredpay, KOTOpPBIH
BKJIIOYAET CJIEAYIOUIME OCHOBHBIE pa3fenbl coaepkaHus: «Uucina ©  BBIYUCICHH,
«AnreOpanyeckue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIIUNY.

Ha n3yuenue yuebHoro kypca «Anredpa» orsoautcs 306 gaco: B 7 kinacce — 102 gaca (3
yaca B HeJeno), B 8 kiacce — 102 gaca (3 yaca B Hepeno), B 9 kiacce — 102 gaca (3 gaca B
HEJIEIO).



COJAEPKAHUE OBYYEHUA
8 KJIACC

Yuciia 1 BBIYUCICHUSA

KBanmparueiii kopeHb u3 uucna. [loHstue 00 wuppanuoHaIbHOM 4Yucie. JlecsTuuHbe
npuOJIMKEHUST UPPAMOHATIBLHBIX yucel. CBoMCcTBA apu(METHUECKUX KBaJIPATHBIX KOPHEH U X
IPUMEHEHHUE K IPE0Opa30BaHUIO YMCIOBBIX BBIPAKEHUHW M BBIYHCIECHUSIM. JleHCTBUTEIbHbBIE
qucia.

Crernens ¢ 1eNbIM MOKa3atesaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YKUCIA.

Anredpanyeckne BbIPaKeHUs

KBanpatublit TpéxuiieH, pa3ioxkeHne KBaApaTHOro TpEXuieHa Ha MHOXKHUTEIH.

Anrebpanueckas apoO6b. OCHOBHOE CBOMCTBO anreOpanueckor apoou. ClroxeHue,
BbIUMTAaHUE, YMHOXKEHUE, JIeJIeHUe anredpandeckux Jpodeil. PannoHanbHble BHIpaKEHUS U UX
npeoOpazoBaHue.

YpaBHeHus U HepaBeHCTBA

KBanpatHoe ypaBHeHme, (opmyna KopHeH KBaapaTHoro ypaBHeHHUs. Teopema Buera.
Pemennie ypaBHeHUl, CBOASIIMXCS K JHHEHMHBIM W KBajapaTtHbM. [Ipocreiimme apoOHO-
palroHaIbHbIE YpaBHEHUS.

['padmyeckass uHTEpIpeTalUs YpPaBHEHHUN C JBYMS NMEPEMEHHBIMH M CHCTEM JHHEHHBIX
yYpaBHEHUU C ABYMS MepeMeHHbIMU. [IpuMepsl pelieHusi CUCTeM HEIMHEHHBIX YpaBHEHHH ¢
JBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 AreOpandecKiuM CIocoOoM.

YucnoBble HEpaBEHCTBA M WX CBoWcTBa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIMHEHHbIE HepaBeHCTBa € OJHON mnepeMeHHOW. Cucremsl
JIMHENHBIX HEPABEHCTB C OJHOU ITIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢pynkuuu. O6nacTe onpeaenaeHnus U MHOXKECTBO 3HaueHHH QyHKuuU. CrocoOsl
3aanus QyHKIUH.

I'padux ¢ynkuuu. UreHue cpoiicTB ¢yHkuuun mno e€ rpaduky. Ilpumepst rpapukon
(GyHKIMH, OTpa)karoluX peaabHble MPOLECCHI.

@OYHKINY, ONUCHIBAIOIINE MPAMYI0 U OOpaTHYIO MPOMOPIMOHAIbHBIE 3aBUCUMOCTH, UX
rpaduxu. Oyukmman Y = X2,y = X3, y = VX, y=|x|. [paduueckoe peureHie ypaBHeHHi 1 CHCTEM
YpaBHEHUM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHWSA INTPOI'PAMMBI YUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTAaThl OCBOCHHUS MPOTpPaMMBI y4eOHOro Kypca «Anredpa»
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K TMPONUIOMY UM HACTOSAIIEMY POCCHUHCKON MaTEeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHXKEHUSAM POCCUHMCKHMX MATEMATUKOB M POCCUHCKOMN
MaTE€MaTUYeCKOW IIKOJIbI, K MCIOJIb30BAHUIO OSTUX JOCTIXKEHMM B JPYrUX HayKax H
MPUKIIATHBIX chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakIaHWHA W pealM3allid €ro Ipas,
MPEJICTABIICHHEM O MAaTEeMaTHYeCKMX OCHOBaX (DYHKIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYD,
SBIICHUH, TPOIIEAYp TPAKIAHCKOT0 O0IIecTBa (HapuMep, BBIOOPHI, OIIPOCHI), TOTOBHOCTBIO K
00CYXXJIEHUIO ATHUECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUN
HAyKH, OCO3HAHUEM BaXKHOCTH MOPATbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha AKTUBHOE YYacTHE€ B PEIICHHM IPAKTUYECKHUX 3a/]ad MaTeMAaTHUYECKOU
HaIlPaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMaTHYECKOro OOpa30BaHUsS Ha MPOTSHKCHHH
BCEH KHW3HU JUIS YCHCIIHON MPOQECCHOHATBHON IEATCIILHOCTH M Pa3BUTHEM HEOOXOJIUMBIX
YMEHUM, 0CO3HAHHBIM BHIOOPOM U MOCTPOCHUEM MHIWBHUAYATHHON TPACKTOPUU O0Opa30BaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) acTeTHYECKOE BOCIIUTAHHE:

CITOCOOHOCTBIO K OMOITMOHAIBHOMY U JCTETHYECKOMY BOCIHPHSITHIO MaTEMaTUYECKHUX
00BEKTOB, 3a/1a4, PEIICHU, PACCYK/ICHUM, YMEHHUIO BUIETh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIINEN B JCSATEIHHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX MpPEICTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MNPUPOABI M OOIIeCTBa, MOHUMaHUEM
MaTeMaTHUYeCKON HayKu Kak cQepbl YelOBEYEeCKOW AeSITeTbHOCTH, STaloB €€ pa3BUTUSA U
3HQUMMOCTH  JJIi  Pa3BUTHS  LUMBWIM3ALMU, OBJIAJCHUEM  SI3IKOM MaTeMaTUKU W
MaTeMaTUYeCKOW KYJIbTYpOH KaK CpEJICTBOM IO3HAHWS MHpPA, OBJIAJIEHUEM MPOCTEUIINMHU
HaBBIKAMH HCCJIEIOBATEIHCKON JEATETbHOCTH;

6) pusuveckoe BocnuTanue, GopMupoBaHMNe KYJIbTYPHI 310POBbS M IMOLMOHAJIBHOI0
Os1aromostyqusi:

TOTOBHOCTBIO TPUMEHSTh MAaTeMAaTHYECKHE 3HAHWUS B HMHTEPECaX CBOETO 370POBBS,
BEJICHUS 3/I0POBOT0 00pa3a KU3HHU (30pOBOE NMUTAaHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATUN H
OTIIbIXa, peryispHas (Qu3nyeckas aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBBIKA PEQIICKCHH,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIME Ha MPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHWUU IS PeIIeHUs 3aaad B 00JacTv
COXPAHHOCTH OKpYXKarolled cpenbl, MIAHUPOBAHUSA MOCTYNKOB M OLEHKH HMX BO3MOKHBIX
MOCTIEACTBUIA JIJISI OKPYXKAIOIIEH Cpellbl, OCO3HAHHEM TI00AIIbHOTO XapaKTepa dKOJOTHYECKUX
npo0JieM U myTel X peleHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM COLUAJIBHON U IPUPOTHOI Cpebl:

TOTOBHOCTHHO K IIGfICTBPISIM B YCIIOBHAX HCOHpe,Z[eJIéHHOCTI/I, MOBBINICHHUIO YPOBHA cBOeH
KOMIICTCHTHOCTH 4YC€PEC3 MPAKTHUYCCKYIO JCATCIbHOCTD, B TOM YUCJIC YMCHUC YUUTHCA Y APYTrUx
Jr07iel, mpruoOpeTaTh B COBMECTHOM AESTEIbHOCTH HOBbIC 3HAHMSI, HABBIKM U KOMIIETEHIIUH U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHWUU, B TOM 4Hcie (OPMYyIUpOBATH HIIEH,
IIOHATHUSA, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC paHCC HCU3BCCTHLIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMlO, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOLIUII KOHTPMEP, KOPPEKTHUPOBATh NPUHUMAEMbIEC PELICHMS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

IMo3naBaTe/bHbIe YHUBepPCATbHbIE yUeOHbIe 1eiicTBUS

Ba3oBble Jloruueckme AeiicTBUs:

®BEISIBJIATh U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPHU3HAKH MAaTEMAaTHYECKHMX OOBEKTOB,
NOHATUHM, OTHOWICHUA MEXAy MOHATHAMM, (QOPMYJIHUPOBAaTh ONpPEACICHUsS IOHATHUM,
yCTaHaBJIMBATh CYLIECTBEHHBIH MNpH3HAK KilacCU(UKalWM, OCHOBaHMSA JUIsl OOOOILEHUS U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOTO aHAN3a;

® BOCIIPUHUMATh, (HOPMYIMPOBAaTh U NPEoOpPa3OBBIBATH CYKICHUSA: YTBEpAUTEIbHBIE U
OTpHIIATENIbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

® BEISIBJIATh MAaTEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOPEUHs B (aKTax,
JNAHHBIX, HAOJIONCHUSX © YTBEPXKICHUSX, TMpearaTb KPUTEPUU Ui BBIIBICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUUii;

e JIeNlaTh BBIBOJBI C HCIOJB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOYEHUH 110 aHaJIOTHH;

® pa3dupaTh J0KA3aTEIbCTBA MATEMATUIECKUX YTBEPKICHUH (TIPSMBIE 1 OT IPOTHUBHOTO),
IPOBOJUTH  CaMOCTOSTEIbHO  HECIOXKHBbIE JI0Ka3aTeslbCTBA MaTeMaTHUecKuX  (DakTos,
BBICTPAaWBaTh AapryMEHTALWIO, TPUBOJIUTH TPHUMEPHl U KOHTPIPHUMEPHI, OOOCHOBHIBATH
CcOOCTBEHHBIE PacCyXICHUS;

e BLIONpATh croco0 pemeHus y4yeOHON 3anauu (CpaBHHMBATh HECKOJBKO BapUaHTOB
pemieHus, BBHIOMpaTh HambOoJiee NOAXOAAUIMA € YYETOM CaMOCTOSITENIEHO BBIACIICHHBIX
KPUTEPHEB).

Ba3oBble ucciieoBare1bcKue 1eiCTBUA:

® ICIIOJIB30BATh  BOIPOCHl KAk  MCCIENOBAaTENbCKUA ~ MHCTPYMEHT  IO3HAHMS,
(dbopMynupoBaTh BOMPOCHL, (UKCHUPYIOIIHE MPOTHBOpPEUYHE, IMpodJieMy, CaMOCTOSTENbHO
yCTaHABJIMBAaTh HCKOMOE W JlaHHOe, (OPMHUPOBATH THUIOTE3y, AapryMEHTHPOBAaTh CBOIO
TIO3HIINIO, MHECHHE;

® [IPOBOJIUTh TI0 CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECIIOKHBIA DSKCIIEPUMEHT,
HeOOJIbIIOE MCCIE0BAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYecKOro OObeKTa,
3aBHCUMOCTEI 0OBEKTOB MEX Yy CO00i;

® CAaMOCTOSITEIEHO ()OPMYITHPOBATH 00OOIIEHHUS M BBIBOBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, HCCIIeI0OBaHUs, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX Pe3y/IbTaTOB, BHIBOJOB
1 0000IIEHIH;



® [IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MIPOLECCA, a TAK)KE BBIABUIATD MPEATIONOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

® BBISIBJISITH HEJJOCTaTOUYHOCTh U M30BITOYHOCTH UH(OPMALIUU, TAHHBIX, HEOOXOTUMBIX IS
pelleHus 3a1auH;

® BLIOMpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATH M HHTEPIPETHPOBATH HH(OOPMAIINIO
pa3IMYHBIX BUAOB U (POPM IPEACTABICHUS;

¢ BLIOMpaATh (opMy IpeacTaBiIeHUs WHGOPMALMU U WILTIOCTPUPOBATh pellaeMble 3a/1auu
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIMSIMU;

® OIICHMBATh HAAEKHOCTh MH(POPMAIIUU O KPUTEPHUSM, NPEAJTOKEHHBIM YUYUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

® BOCIIPUHUMATh M (POPMYITUpPOBATh CYKICHUS B COOTBETCTBHH C YCIOBUSMH M LEISAMHU
oOmIeHusi, ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMHUCHMEHHBIX
TEKCTax, JlaBaTh IMOSICHEHHUSI IO XOJy peIIeHUs 3a/ladyl, KOMMEHTHUPOBATh IMOJIYYEHHbBIN
pe3yJbTar;

®B Xojic 00CYKJEHHS 3a/laBaTh BOIIPOCHI MO CYHIECTBY OOCYXKIAaeMON TEMBbI, IPOOIEMBI,
pelaeMoil 3aaun, BbICKA3bIBATh MJIEU, HAICJICHHBIE HA MOUCK PELIEHMS], COIOCTABIATh CBOU
CYXKICHHS C CY>KICHHUSIMH JIPYTHX YYaCTHUKOB Juajora, 0OHapy>KMBaTh Pa3IUuUe U CXOJCTBO
MO3UIHUI, B KOPPEKTHOH opMe GopMyTUpOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

® [IPE/ICTABIIATh PE3YNIbTAThl PEIICHUs 3aJauM, DKCIEPUMEHTA, MCCIEIOBaHUs, MPOCKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIJICHUS C Y4€TOM 3aqady IMpe3eHTalud U
0COOEHHOCTEHN ayAUTOpUH;

® [IOHUMAaTh U UCIOJH30BaTh MPEUMYIIECTBA KOMAHIHON U MHAMBHUIYaIbHON pabOThl MpH
pelIeHnH yueOHbIX MaTeMaTHUYECKUX 3a]1a4;

® [[pUHUMAThH 1I€JIb COBMECTHOM IESATEIBHOCTH, IUIAHUPOBATh OPraHMU3ALMI0 COBMECTHOM
paboThl, pacmpenensTb BUIbl padOT, JOroBapuUBaThbCs, OOCYXAAaTh MPOLECC U Pe3yJabTar
paboThl, 0000111aTh MHEHHSI HECKOIBKUX JIFOJICH;

® y4acTBOBAaTh B IPYNIOBBIX GopMax paboThl (00CykeHNs, OOMEH MHEHHUSIMHU, MO3TOBbIE
HITYpPMBl U JPYTUE), BBHIIOJIHATH CBOI YacTh pabOThl M KOOPAMHMPOBATH CBOM JIEHCTBUA C
JPYTUMH 4YJ€HaMU KOMaHJIbl, OIIEHMBAaTh KayeCTBO CBOErO BKJIaJa B OOLIMI MPOIYKT IO
KpUTEPUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

® CaMOCTOSITENIbHO COCTaBJIATh IIJIaH, aJrOPUTM pelIeHHs 3adaud (WIM €ro YacTh),
BBIOMPATH CIOCOO peIIeHHs ¢ YU4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yU€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLUOHAIbHBIH HHTEJJIEKT:

e BJIaJIETh CHOCO0AMHM CaMONPOBEPKH, CAMOKOHTPOJISl IMpOLEcca M pe3yibTaTa peIieHus
MaTeMaTHYeCKON 3aJ1a4H;

® [IPEIBUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IIPH PELIEHUM 3a/a4l, BHOCHUTH
KOPPEKTHUBBl B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HANJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;



® OIICHHUBATh COOTBETCTBHE pe3yjbTaTa JAEATEIIbHOCTH IMOCTABICHHON I M YCIOBHUSM,
OOBACHATh NPUYMHBI JOCTMDKEHHS WIM HEJOCTHKCHUS ILeIH, HAaXOAWTh OIIMOKY, IaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K xonmy oOydenuss B 8 kJacce oOydaroUMiics TIOJIYYUT CIEAYIOIIHE IPEIMETHbIC
pE3yJIbTaThL:

Yuciia 1 BBIYUCICHUSA

Hcnonb3oBaTh HavyallbHbIE MPEJICTABICHHS O MHOYKECTBE JCHCTBUTEIBHBIX YHCEN IS
CpaBHEHHSI, OKPYTJICHHS W BBIYUCICHHH, M300pa)kaTh [EHCTBUTENbHBIE YHCIa TOYKAMHU Ha
KOOPJAMHATHOMU IIPSIMOM.

[IpuMeHsTh TOHSATHE apU(PMETHUECKOTO KBaJpaTHOTO KOpHS, HAXOIUTh KBaJpaTHBIC
KOPHHM, UCIHONB3YySl TMpU HEOOXOJUMOCTH KalbKyIsTOp, BBINOJIHATH MpeoOpa3oBaHUs
BBIPAXXCHUI, COIEpKALUX KBAJAPaTHbIE KOPHU, UCIIOJIB3YSl CBOMCTBA KOPHEH.

Hcnonp30BaTe 3amucy OOJNBIIMX M MalbIX YHCEN C MOMOMIBIO JECSITUYHBIX ApoOed u
creneHel yucna 10.

Anredpanyeckne BbIPaKeHUs

[IpuMeHsSTh TOHSATHE CTENEHW C IeNIbIM IOKa3aTesieM, BBINOJIHATH MpeoOpa3zoBaHUs
BBIPAXECHU, COIEPIKALUX CTEIIEHU C LIE€TIbIM [T0OKA3aTEIEM.

BbInonHATE TOXKIAECTBEHHbIE NPeoOpa3oBaHUS PALMOHAIBHBIX BBIPAKEHUM Ha OCHOBE
MpaBJI ACHCTBUI HAJ MHOTOWICHAMH U aNreOpanuyecKuMu ApoOsiMH.

PacknanpiBaTh KBagpaTHBIA TPEXUIECH HA MHOKUTEIH.

[IpumeHnsaTs npeodbpa3oBaHUs BEIPAKESHHM JIJIs1 PEIICHUS] Pa3IMUHbIX 3a7a4 U3 MAaTEMaTUKH,
CMEXHBIX MPEAMETOB, U3 PEATTLHON MTPAKTUKH.

YpaBHeHHUs] M HEPABEHCTBA

PemaTe nuHelHbIe, KBaJlpaTHbIE YPaBHEHHUS M PALIMOHAJIbHBIE YPAaBHEHHUSI, CBOJASIINAECT K
HUM, CUCTEMBI IByX YPAaBHEHHH C IBYMs II€PEMEHHBIMU.

IIpoBONTH MpOCTEMNIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHCIIE C
NpUMEHEeHHEeM TrpauuecKuX TMpeAcTaBleHul (ycTaHABIUBaTh, MMEET U YpaBHEHUE WIIU
cucTeMa YpaBHEHUI pelieHus, eClii UMEET, TO CKOJIbKO, M IIpoyee).

[lepexonuTh OT CIOBECHON (QOPMYIMPOBKHM 3a7auu K e€ anredpanyeckoil Mojenu ¢
MOMOIIbI0 COCTABJICHUS YpPaBHEHUS WM CUCTEMbl YypaBHEHHWH, HWHTEPIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 33J1a4yl TIOJIyY€HHBIN PE3yNbTaT.

[IpuMeHATh CBOKCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHMSI, OLIEHKH, peulaTh JIMHEHHbIE
HEPaBEHCTBA C OJHOW NEPEMEHHON M HUX CUCTEMBI, J1aBaTh IpaUUYECKyI0 HIUIIOCTPALUIO
MHO’KECTBA pELICHNI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[fornmaTh W WCMONB30BaTh  (YHKIMOHAJIbHBIE TOHATHS U S3bIK  (TEPMHHBI,
CHMBOJIMYECKHE OO0O3HAYEHUs), OMPENeNsATh 3HadeHHE (PYHKIIMU IO 3HAYCHHIO apryMEHTa,
OTIpeNIeTIsATh CBOMCTBA (PYHKITHH TI0 €€ TpaduKy.

Ctpouts rpaduku dJIeMEHTapHBIX QYHKIIHA BHJIA:

y = kix, y = X2,y = X3,y = x|, y = VX, OIICBIBATh CBONHCTBA YHCIOBOI (PYHKIUHU 110 €&

rpaguky.



TEMATHYECKOE IINTAHUPOBAHHUE

YACOB I10 ITPOTPAMME

8 KIIACC
KoauuecTBo yacos DJ1eKTPOHHBIE
HaumenoBanue
Ne (uudposbie)
pa3aesioB U TeM KoHTposibH IMpakTHyeck
n/n Bceero odpa3oBaTebHbIE
NMporpaMmbl bIe padoThI ue padoThl
pecypcsl
1 qnc?aeu 15 bubnuoreka [JOK
BRITHCICHILL https://m.edsoo.ru/7f417af8
KsanpaTHbie KOpHU
q
2 BI:I‘I{/II/(I:HJ? II/I{I/I}I CremneHb 7 bubmmorexa LIOK
CIICHHA LTCTe https://m.edsoo.ru/7f417af8
C LIEeTIBIM TTOKa3aTeieM
3 An:;ipanqecxme 5 1 Bu6nuoreka IJOK
BbI HUS.
p o https://m.edsoo.ru/7f417af8
KBanparuslit TpéxuiieH
Anre6
4 :e epqueCKHe 15 1 Bubmuorexa [JOK
BIPANCHIL https://m.edsoo.ru/7f417af8
Anrebpandeckast ApoOb
YpaBHeHUs U
5 HEPaBEHCTBA. 15 1 bubnmorexa [IOK
KBanparHbie https://m.edsoo.ru/7f417af8
YpaBHEHUSA
5 zzaleiHH:HC cre 13 bubmuoreka LIOK
fiepapett TvB P HCTEMBT https://m.edsoo.ru/7f417af8
ypaBHeHI/II/I
7 H: }:11]2};222 ' 12 1 bubamorexa LIOK
P ' https://m.edsoo.ru/7f417af8
Hepagenctpa
8 Oyukiuu. OCHOBHbBIE 5 Bu6nuoreka IJOK
MTOHSTHS https://m.edsoo.ru/7f417af8
Oyukiyn. Yncnossie Bubmmorexa [JOK
9 7
byHKIHMN https://m.edsoo.ru/7f417af8
KonTponbHas padora
10 B paMKax ) 1 1
HpOMe)KYTO‘IHOI/I
aTTecTanuu
11 [ToBTOpenue n 7 Bubmuorexa LIOK
06061eHmEe https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTB
OB oIl CTBO 102 5 0
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

» Anre6pa, 7 xknacc/ MaxkaperaeB FO.H., Munatok H.I'., Hemkos K.U. u apyrue,
Axunonepnoe o6mectBo «M3narenberBo «lIpocsenienue
» Anre6pa, 8 kiacc/ Makaperaes FO.H., Munatok H.I'., Hemkor K.U. u apyrue,
Axunonepnoe o6mectBo «M3natenberBo «lIpocsenienue
» Anre6pa, 9 knacc/ Makaperaes FO.H., Munatok H.I'., Hemkor K.U. u npyrue,

AkmmonepHoe obmiectBo «M3aatenbeTBo «IIpocBerieHuey

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA
1. Pocnosa JI. O., Anekceesa E. E., byuko E. B., Kapamosa 1. 1. MaTremartuka

(yrmybnenHsii ypoeHs). Peanusanus tpedoanuiit @I'OC ocHOBHOTO 00111€TO
oOpa3oBaHus: MeToAnuYecKoe nmocobue ans yuutens / noa pen. JI. O. Pociosoit. — M.:
OI'BHY «MucTuTyT cTpareruu pa3Butus oopasoBanust PAOy», 2022. —c. 135.

2. Metoandeckoe ocodue K MpeJIMEeTHOM JTMHUH yaeOHuKoB 110 anreope H0. H.
MakapsryeBa, H. I'. Mungtok, K. 1. Hemkosa u nip.

3. Meroanueckue peKkoOMeH1aluu o (OpMUPOBAHUIO (PYHKIIMOHAIBHON IPaMOTHOCTH
oOyuaronuxcst 5-9 kjaccoB ¢ UCIOIb30BaHUEM OTKPBITOTO OaHKa 3a/laHuil Ha IUPPOBOIt
maTopme 1o MECTH HapaBiIeHUSIM (PYHKIIMOHAIBHON TPAaMOTHOCTH B yUeOHOM IpolLiecce
Y JI7IS TIPOBEJICHUS BHYTPHIIKOJIEHOTO MOHUTOPHHTA (hOpMUpOBaHUS (PYHKITMOHATEHOM
rpamoTHOCcTH oOy4aromuxcs / mof pen. I'. C. Kosanepoii. M: ®I'BHY «MucTuTYT

cTpateruu pa3sutus odpasosanus PAOy», 2022. 360 c.



MUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. bubnuoreka I1OK - https://lesson.edu.ru/
2. I'ocynapcTBenHas oopaszoBarenbHas miarhopma «Poccuiickas 371€KTPOHHAS IIKOJIA -
https://resh.edu.ru/

3. OOpa3oBarenbHbII MOPTAN IS TOATOTOBKHU K 9K3aMeHaM - https://oge.sdamgia.ru.



