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I[Inanupyembie pe3yabTAThl OCBOEHHS Y4eOHOI0 NMpeaMeTa

O01mey4eOHbIe YMeHNSI, HABBIKH M CIIOCOOBI 1eATEJILHOCTH B 8 Ki1acce

B xoze nmpenonaBanusi MaTeMaTUKKA B OCHOBHOI 1IKOJIE, pabOThI Haa (POPMUPOBAHUEM y YUAIIUXCS
MIEPEYUCIICHHBIX B IIPOrpaMMe 3HaHUW U YMEHUH, ciaeayeT oOpaiiarb BHUMAaHHUE Ha TO, YTOOBI OHU
OBJIA/ICBAIH YMEHUAMU 00WeyyeOH020 Xapakmepa, Pa3HOO0Pa3HBIMH cnocobamu 0esimenbHoCmu,
IpUOOpPETaIN OMBIT:

IIOCTPOEHHUS U UCCIEAOBAaHUS MaTEMAaTUYECKUX MOJEIICH JIsl OTIMCAHUS M PELICHHUS PUKIIATHBIX
3aJ1a4, 3a7a4 U3 CMEKHBIX JUCLIUILINH;
BBINIOJHEHUS U CAMOCTOATEIIBHOTO COCTABJICHUS aJITOPUTMUYECKUX MPEANUCAHUNA U UHCTPYKIMIA HA
MaTEeMaTUYECKOM MaTepuale;
BBIIIOJIHEHUS PACYETOB IIPAKTUYECKOI0 XapaKTepa;
UCIIOJIb30BaHUE MAaTEeMAaTUYECKUX (POPMYIT U CAMOCTOSTEIHLHOTO COCTaBNIEHUS (HOPMYIT HA OCHOBE
0000IIECHNUS YaCTHBIX CITy4aeB U IKCIICPUMECHTA;
MIPOBEICHUS JIOKA3aTEeIbHBIX PACCYKICHUH, TOTUIeCKOr0 000CHOBAHHUS BBIBOJIOB, Pa3IMICHHSI
JIOKa3aHHBIX M HEJIOKA3aHHBIX YTBEPXKIIEHUH, apryMEHTHUPOBAHHBIX U SMOIIMOHATILHO YOCIUTENbHBIX
CYXKJICHUN;
CaMOCTOSITEJIBHON M KOJUIEKTUBHOM JEATEIbHOCTH, BKIIFOUEHUS CBOMX PE3YJbTATOB B PE3YJIbTATHI
paboThI TPyMIbI, COOTHECEHHUE CBOETO MHEHUS C MHEHHEM JIPYTHX YYACTHUKOB y4eOHOTO
KOJUJIEKTUBA U MHEHUEM aBTOPUTETHBIX UCTOUYHUKOB;
pemicHuA pa3HOO6p33HI>IX KJIaCCOB 3aJia4 U3 pa3/IMYHbIX pa3aciioB KypcCa, B TOM YUCIIC 3a/1a4,
TPEOYIONINX MOUCKA ITYTH M CIIOCOOOB PEIICHHUS,
SICHOTO, TOYHOT'O, TPAMOTHOT'O U3JIOKEHHSI CBOUX MBICJIEN B YCTHOW U MUCbMEHHOM peuH,
WCIOJIb30BAaHUS PA3IMYHBIX S3bIKOB MAaTEMaTUKH (CIIOBECHOTO, CHMBOJIMYECKOTO, IPauecKoro);
MOKCKA, CUCTEMaTH3alluu, aHau3a U Kiaccuukanuy nHGpopMaiuu, uCroIb30BaHus
Pa3HOO00pa3HBIX HH(POPMAITMOHHBIX UCTOUHUKOB, BKJTIOUAsl yU€OHYIO U CIIPAaBOYHYIO JIUTEPaTypy,
COBpeMeHHBIe HH()OPMAIIMOHHBIE TEXHOJIOTHH.

B pe3zynomame usyuenusn anzedopvt yu4eHuK 00J12cen

TpeOoBaHMs K YPOBHIO TIOJTOTOBKH YYaIIUXCSl 8 KJIACCOB:
OO0JIHCHBL 3HAMb/NOHUMAMb

3HaUYE€HHE MAaTEeMaTHYE€CKON HAYKH JIJIsl PEIICHUS 3a]]a4, BOSHUKAIOIINX B TEOPUH U MPAKTHUKE;
IIUPOTY U B TO KE BPEMSI OTPAHUYEHHOCTh MPUMEHEHUS] MaTEMAaTUYECKUX METOJIOB K aHAIIU3Y U
HCCIIEIOBAHUIO TIPOIIECCOB U SIBJICHUH B IPUPOJIE U OOIIECTBE;

S3HAYCHUEC NPAKTUKHU U BOIIPOCOB, BOBHUKAIOIIUX B caMOM MaTeMaTHKeE JJIA q)OpMI/IpOBaHI/ISI u
Pa3BUTHUSI MAaTEMAaTUYECKOW HAYKW; UCTOPHUIO Pa3BUTHS MOHSITHS YHUCIA, CO3AHUS MAaTEMATUYECKOTO
aHaJIM3a, BOSHUKHOBCHUSA U PA3BUTHA T'COMCTPUHU,

YHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTMKA MAaTEMAaTHYECKUX PACCYKIAECHUN, UX IPUMEHUMOCTb BO
BCEX 00JIACTSAX YETOBEUYECKOU NIEATEIHHOCTH; BEPOSITHOCTHBIN XapaKTep pa3IuYHbIX MPOIECCOB
OKpY>KaIOILlero MUpa;

O00JIICHDL ymembs:

BBINOJIHATE apu(pMETUYECKHE AeHCTBUS, COUeTast yCTHbIE U MMCbMEHHBIE PUEMBI; HAXOIUTh
3HA4YEHMS KOPHSI HATYPAJIbHOW CTEIIEHH, CTEIIEHU C PALIMOHAIBHBIM ITOKa3aTelIeM, UCITONb3Ysl IIPH
HE00XO0IMMOCTH BBIYMCIUTEIbHBIE YCTPOUCTBA; MOJIb30BATHCS OLIEHKON M MPUKHUIKOM MpH
MIPAKTHYECKUX pacyeTax;

COCTaBJISATh OYKBEHHBIE BhIpaKEHHUS U (POPMYJIBI 110 YCIOBUSM 33/1a4; OCYIIECTBISATH B BRIPAKEHUSIX
1 GOpMyIIax YUCIOBBIE MOACTAHOBKH U BBIITOJIHATh COOTBETCTBYIOIINE BBIYMCICHUS, OCYILIECTBISATh
MIOJICTAHOBKY OJIHOT'O BBIP@XXEHUS B IPYro€; BHIpaXKaTh U3 (POPMYJI OJIHY IEPEMEHHYIO Yepes
OCTAJIbHBIE;



®  BBINOJHATH OCHOBHBIE ASUCTBHUS CO CTEIICHIMH C LIEIBIMH ITOKa3aTeISIMH, C MHOTOYICHAMU U
anredpandecKuMu JpOo0sSMU; BBITTOTHATE Pa3I0’KEHNE MHOTOYJICHOB HA MHOYKHUTEIIH; BBITIOJIHATH
TOKJIECTBECHHBIE TIPe0Opa30BaHUS PAIMOHAIBLHBIX BBIPAKCHHUIA,

¢ PUMEHSTH CBOWCTBA apu(PMETUUECKUX KBAAPATOB KOPHEH JIJIsi BEIYUCIICHUS 3HAUYCHUH U
npeoOpa3oBaHMI YUCITOBBIX BRIPAKECHHM, COACPIKAITUX KBaJIpaTHBIC KOPHU;

® pemiaTh JUHEWHBIC, KBAJIPATHBIC YPABHEHUS U PAllMOHAJIbHbIC YPAaBHEHUS, CBOJIAIIMECS K HUM,
CHUCTEMBI JIBYX JMHEUHBIX YPABHEHUMN U HECIIOKHBIE HEJTMHEWHbBIE YDABHCHUS,

® peuaTh JMHEWHBIE U KBAIPATHBIE HEPABEHCTBA C OAHON NEPEMEHHON U UX CUCTEMBI;

peliaTh TEKCTOBBIC 33]]a41 alNreOpandecKuM METOJ0M, HHTEPIIPETUPOBATH MTOJYICHHBIN PE3yIIbTaT,
MIPOBOJIUTH OTOOP PEIICHUM, UCXO01 U3 (OPMYITHMPOBKH 3a1aUH;

® U300paXkaTh YMCJIA TOYKAMU Ha KOOPJIMHATHOW MPSIMOIA;

® ONpeAessITh KOOPAUHATHI TOUYKHU IUIOCKOCTH, CTPOUTH TOUKH C 3aIaHHBIMU KOOPAUHATAMMU;
n300pakaTh MHOXKECTBO PEUICHUH JINHEHHOTO HEPABEHCTBA,;

e pacrmo3HaBaTh apUPMETHICCKHE U TEOMETPUUICCKUE TIPOTPECCHH; PEIIATh 33/Ia4H ¢ TPUMEHEHUEM
(hopMyJIBl OOIIETO WieHa U CYMMBbI HECKOJIBKUX TIEPBBIX YICHOB;

® HaxoIuTh 3HAUYCHUS (PYHKUHUH, 3a7aHHON (HopMyIoii, Tabnuiiel, rpaduKkoM Mo e€ apryMeHTy;
HaXOJUTh 3HAYCHUS apryMEHTa 10 3HAUYCHUIO (DYHKIIWH, 33JaHHOHN rpaduKOM HITU TaOJIUIICH;

® ONIpEeIeNATh CBOMCTBA QYHKITHH IO €€ rpaduKy; MPUMEHITH rpaguecKue MPeICTaBICHHS TPU
pelIeHUuu ypaBHEHU, CUCTEM, HEPABEHCTB;

OMHCHIBATh CBOMCTBA U3YYCHHBIX (DYHKIIMA, CTPOUTH UX TPaPUKH;

e U3BJICKATh HH(OPMAIIHIO, TPEICTABICHHYIO B TA0JIMIIAaX, HA AHArpaMMax, rpadukax; COCTaBIIATh
TaOJUIIBI, CTPOUTH JUArPaMMBbI U rpadukw;

e pemath KOMOMHATOPHBIE 3319 MTYTEM CHCTEMAaTHIECKOTO Iepedopa BOZMOKHBIX BAPUAHTOB U C
WCIIO0JIb30BAHUEM IIPABUJIA YMHOKEHHS;

® BBIUUCIATH CPEAHUE 3HAYECHUS PE3YJIbTATOB U3MEPEHUM;

® HaxOJUTh YaCTOTY COOBITHS, UCTIOJIB3YsI COOCTBEHHbIC HAOIIOCHHS U TOTOBBIE CTATUCTUYECKUE
JTaHHBIC;

HAXOJUTh BEPOSTHOCTHU CIy4YalHBIX COOBITUN B MIPOCTEHININX CITydasx.
61a0emv KomMnemeHyusmu: TO3HABATEIbHON, KOMMYHUKATUBHOU, HH(OPMAITMOHHON 1
pedIieKCUBHOM.
pewamys ciedyruue HCU3HeHHO NpaKkmuyecKue 3a0adu:
®  CaMOCTOSITEIHLHO MPUOOPETATh U MPUMEHSTH 3HAHUSI B PA3JIMYHBIX CUTYAIUsAX, pad0TaTh B rPyMIax;
®  ApPryMEHTHPOBATh U OTCTANBATH CBOIO TOUKY 3PECHUS;
®  yMETh CJIyIIaTh JPYTHX, U3BJIEKaTh Y4eOHYIO MH(OPMAITHIO HA OCHOBE COTIOCTABUTEIHLHOTO
aHanam3a
00BEKTOB;

® [I0JIb30BATHCS MPEAMETHBIM YKA3aTeJIeM SHIIMKIONEAUNA U CIPABOYHUKOB JIJISI HAXOKICHHUS

uHbopMaIuy;

® CaMOCTOSITEJIHO JEHCTBOBATH B CUTYallMU HEOMPEAECIEHHOCTH PH PEIIEHUH AKTYAJIBHBIX JUISI HUX

npooseMm.

YHuBepcanbHble yueOHbIe el CTBUSA
B cootBercTBUM ¢ TpeboBaHussMu CTaHIapTa BTOPOTO MOKOJICHUS CUCTEMA IJIAHUPYEMBIX

PE3yNbTATOB — JIMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX — YCTAHABIMBACT U OMHICHIBAET KIACChI
V4ebHO-NO3HABAMENbHBIX U YUEOHO-NPAKMUYeCcKUx 3a0a4, KOTOpble OCBaWBAIOT yJalllecs B X0/ 00yUeHHUs,
0c000 BBIJICIISS CPEN HUX T€, KOTOPBIC BEIHOCATCS HA HTOTOBYIO OIEHKY. Y CIIEITHOE BBITIOJTHEHUE ITHX
3aja4 TpeOYET OT yUaIluXcst OBIAJCHHUS CUCTEMOM YHusepcanibHulx yueonvix oeticmeuii (YY),
crenu(pUIECKHUX JUTsl JAHHOTO YYeOHOTO MpeIMeTa, CITy>KallliM OCHOBOH JIJIS TIOCIIEAYIOMIETO O0yUeHUS 1
AT BO3MOKHOCTh O0YUAIOLUMCS TIOCTHYb CIEIYIOIINX PE3yIbTaTOB Pa3BUTHS:



8 JIUUHOCMHOM HanpaeJieHuu.:

1) yMeH#ue SICHO, TOYHO, TPAMOTHO M3J1araTh CBOU MBICIIH B YCTHOM U MUCbMEHHON PeUH, TOHUMATh CMBICIT
MOCTaBJICHHOM 3a/1a4¥, BRICTPAUBATh ApT'YMEHTAIIUIO, TIPUBOIUTE IPUMEPHI i KOHTPIIPHUMEPHI;

2) KPUTHYHOCTD MBIIUICHHS, yMEHHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHHS, OTJMYATEH THIIOTE3Y OT
(hakra;

3) mpecTaBICHUE 0 MATEMAaTHYECKOM HayKe Kak chepe YemoBeuecKoil AeaTeIbHOCTH, 00 ITanax ee pa3sBUTHs, O e
3HAYUMOCTH JIJISl PA3BUTHUS IIUBUIN3AIINY;

4) KpeaTUBHOCTH MBIIICHUSI, HHUIIMATHBA, HAXOAYMBOCTh, AKTHBHOCTD TIPH PEIICHUH MATEeMATHYECKHUX 3a/1a4,

5) yMeHre KOHTPOIUPOBATH TPOLECC U PE3YIbTAT YICOHONH MaTEMAaTHUECKON ACATEILHOCTH;

6) cmocoOHOCTh K IMOIMOHAIEHOMY BOCTIPHATHIO MATEMAaTHUECKUX 00OBEKTOB, 3a/1a4, PEIICHUH, pacCy K ICHHUI;

8_MemanpeoMemHoM _HAnpasieHuu:

1) nepBoHauaIbHBIC IPEACTABICHHS 00 HCAX H O METOJaX MAaTeMAaTHKH KaK 00 YHUBEPCAILHOM SI3bIKE HAYKH U
TEXHHKH, O CPENCTBE MOJECINPOBAHUS SIBIICHAI U IIPOLIECCOB;

2) yMEHHE BHJCTh MaTEMaTHYECKYIO 3a/1auy B KOHTEKCTE MPOOJIEMHOI CUTyalliy B IPYTHX JUCHHUIUINHAX, B
OKpY>Karollen KU3HU;

3) yMeHHE HaXOUTh B Pa3IMYHBIX HCTOUYHHUKAX HH(OPMAINIO, HEOOXOAUMYO JUTsl PELICHHSI MATEMaTHICCKHUX
po0ieM, 1 MPEACTaBIATh €€ B IOHATHOW (opMe; MPUHUMATh PEILICHUE B YCIOBHUAX HEMOJIHOM U M30BITOUHOM,
TOYHOHW M BEPOSTHOCTHOW MH(OpMAIINK;

4) yMeHHE IOHUMATh U UCIIONI30BaTh MATEMAaTHIYECKHE CPEICTBA HAMISIHOCTH (TpaduKu, TruarpaMmsl, TaOJIHILIBL,
CXEMBI 1 Ip.) JIs1 WIUTIOCTPALMK, HHTEpIPETalli, apryMEHTALIH;

5) yMeH#He BbIIBUTATh TUIIOTE3bI IPU PELICHUH YYeOHBIX 3a/1a4 U MOHUMATh HEOOXOUMOCTh HX MPOBEPKH;

6) yMeHHe PUMEHSATh HHAYKTUBHBIC M JCIyKTHBHBIC CIIOCOOBI PacCyKICHHUI, BUJCTh Pa3INuHbIC CTPATETUH
pelIeHns 3ajadg;

7) MOHUMaHKE CYIHOCTH AITOPUTMUYCCKUX MPEANUCAHUN 1 YMCHUE JICUCTBOBATh B COOTBETCTBHU C MPEIIOKCHHBIM
aIrOPUTMOM;

8) yMeHHe caMOCTOSTEbHO CTaBUTh LISITH, BEIOMPATh M CO3/1aBaTh AITOPUTMBI JUTS PELICHHs YUeOHbBIX
MaTeMaTHYECKHX Mpo0iiem;

9) ymMeHHe TIIaHUPOBATh U OCYHIECTBIATH IEATEILHOCTD, HAIIPABICHHYIO Ha PEIICHHE 3a/1a4 UCCIIEI0BATEIBCKOTO
Xapakrepa.

8 NPeOMemHOM HANPAGICHUU:

1) OBJIAACHUC MATEMATUYCCKUMH 3HAHUAMU U YMCHUSAMH, HGO6XOJII/IMBIMI/I AJI IIPOAOJIKCHUA O6y‘IeHI/I$I B
CTapI_HCI\/'I IIKOJIC HJIM HWHBIX O6H.[€O6p330BaTeJ'IBHBIX YUPCKACHUAX, HU3YUYCHHA CMCKHBIX AUCHOUIIINH,
IMPUMCHCHUSA B HOBCCILHGBHOﬁ KHU3HU,

2) CO3JaHUC (I)YH,Z[aMeHTa AJIL MAaTEMaTUYCCKOI0 pa3BUTHA, (l)OpMI/IpOBaHI/IH MCXAaHU3MOB MBIIIJICHHA,
XapaKTCPHBIX OJIA MaTeMaTHIEeCKOM JACATCIIBHOCTH.

YHusepcanbHble yueOHbIe 1eiicTBUA
JInyHOCTHBIE

[IpropureTHOE BHUMaHKE yaenseTcs (OPMUPOBAHHIO:

* BEIp2)KEHHOW YCTOHYMBON y4eOHO-TI03HABATENBHOW MOTHBAIIMY H UHTEPECa K YUCHHIO;

* TOTOBHOCTH K caM00OPa30BaHMIO U CAMOBOCITHTAHHIO;

* 3JIEKBATHOM MO3UTUBHON CAMOOIIEHKH.

PeryasituBHbIe

OOyuaromuicsi MOJIY4YUT BO3MOKHOCTh HAYIHTHCS:

* CaMOCTOSTENIFHO CTaBUTh HOBBIE yUeOHBIE LIETH U 3a/1a4H;

* [IpY IJIAHUPOBAHUM JOCTH)KEHHUS IEJIEH CaMOCTOSATENBHO, ITOJIHO U a/IEKBaTHO YUUTHIBATh YCIOBHUS M CPENCTBA UX
JOCTHIKECHUS;

* BBIJICJIATH AJIbTEPHATHBHBIC CIIOCOOBI IOCTHKCHHMS LIEJIM U BIOUPATh Harbosee 3 PeKTUBHBIN CrIOCO0;

* OCHOBaM CaMOPETYJISALUH B y4eOHO! 1 MMO3HABATENLHON IESTEILHOCTH B (JOPME OCO3HAHHOT'O YIPABJICHUS CBOUM
MOBEICHNEM H JIESITEFHOCTHIO, HAPABICHHON Ha TOCTH)KEHHUE ITOCTABIIEHHBIX LIENeH;

* OCYIIIECTBIISITh MO3HABATENHHYIO pe(IICKCHIO B OTHOIIEHHUHU JCHCTBHH 110 PEIICHHIO y4eOHBIX U TIO3HABATEIBHBIX
3aj1ad4;



* aJICKBaTHO OIICHUBATh OOBEKTUBHYIO TPYJHOCTh Kak Mepy (haKTHUECKOTO HITH MPEJII0IaraéMoro pacxojia pecypcoB
Ha pelleHHE 3a/1a4H;

* aJIeKBaTHO OLICHUBATh CBOW BO3MOKHOCTH JOCTHKEHHUS 1IETH OTNPEACIEHHON CI0KHOCTU B Pa3IMYHbIX chepax
CaMOCTOSITeTTFHON IeATETHbHOCTH;

* OCHOBAM CaMOPETYIIALNN SMOIIMOHATBHBIX COCTOSHHA;

* IpUJIaraTh BOJIEBBIC YCHIIHS U MPEOAOJIEBATh TPYIHOCTH U MPEMSTCTBUS HA MyTH TOCTHKCHUS LIENEeH.
KoMmyHuKkaTHBHBIE

OOy4Jaromuics MOYIUT BO3SMOXHOCTh HAYIHTHCS:

* YYUTHIBATh M KOOPAUHUPOBATH OTJIMYHBIE OT COOCTBEHHOM MO3ULIUK JPYTUX JIIOJCH B COTPYIHHUUYECTBE;

* YYUTHIBATh Pa3HbIe MHEHHUS U HHTEPECHl 1 00OCHOBBIBATH COOCTBEHHYIO TO3UIHIO;

* IOHUMATh OTHOCUTEIFHOCTh MHEHUHN M TIOAXO/IOB K PEIICHUIO TTPOOIIEMBL;

* IPOAYKTHBHO pa3peliaTth KOHQINKTHI Ha OCHOBE y4EéTa HHTEPECOB U MO3UIMK BCEX YUACTHUKOB, TOWCKA M OLIEHKU
IBTEPHATUBHBIX CIIOCOOOB pa3pelieHuss KOH(DINKTOB; TOTOBAPUBATHCS U IPUXOIUTH K O0IIEMY PEIICHUIO B
COBMECTHOH JIEATECIIFHOCTH,

* Opath Ha ce0s MHUIMATHBY B OPTaHU3AIMHA COBMECTHOTO JIEHCTBUS (IeTOBOE JIUIEPCTBO);

* OKa3bIBaTh MOJACPIKKY U COACHCTBHE TEM, OT KOT'O 3aBHCUT IOCTH)KEHHE 1IeJTH B COBMECTHOM JEATEIbHOCTH;

* OCYIIECTBISITH KOMMYHHKATUBHYIO pe(IEKCHIO KaK OCO3HAHNE OCHOBAHWI COOCTBEHHBIX JEMCTBUI U IeHCTBUI
MapTHEPA;

* B IIpoliecce KOMMYHHKALIMHU JOCTATOYHO TOYHO, MOCIEA0BATEIHHO U MOJTHO MEPeAaBaTh MapTHEPY HEOOXOTUMYIO
WHPOPMALIUIO KaK OPUEHTHUP AJIsl IIOCTPOSHHS ACUCTBHS;

* BCTYNaTh B JUAJIOT, & TAKXKE YIaCTBOBATh B KOJUIEKTUBHOM OOCYKIIEHUH MPOOIJIEM, YIaCTBOBATh B TIUCKYCCHU U
apTyMEHTUPOBAThH CBOIO MO3UIIHIO, BIAIETh MOHOJIIOTHIECKON U TUATOTHYECKOH (hOpMaMu pedw;

* CJIeJI0BAaTh MOPAILHO-3THYECKUM U TICUXOJIOTHYECKUM MIPHHIUIIAM OOIIECHHS U COTPYAHUYECTBA HA OCHOBE
YBOXHUTEIHHOTO OTHOMIEHUS K MapTHEPAM, BHUIMAHUS K JINYHOCTH JIPYTOTO, aIeKBATHOTO MEKIMIHOCTHOTO
BOCTIPHUSATHS, TOTOBHOCTH aJIEKBATHO PEarupoBaTh Ha HYXKIBI APYTUX, B 9aCTHOCTH OKa3bIBATh TIOMOIIH 1
SMOIMOHATBHYIO TOAJICPKKY apTHEPAM B MpolLiecce TOCTHKEHUsI 001Iel 1eTT COBMECTHOM JeATeIbHOCTH;

* ycrpauBaTh 3 ()EKTHBHBIC IPYIIIOBBIC 00CYXKICHUS U 00eCIIeYnBaTh OOMEH 3HAHUSIMH MKy WICHAMU TPYIIIBI IS
MpUHATHSA YPPEKTUBHBIX COBMECTHBIX PEIICHUIT;

* B COBMECTHOM AEATENILHOCTH YETKO (POpMYIHPOBATE LN TPYIIBI H O3BOJIATE €€ Y4aCTHHKAM MPOSIBIISTH
COOCTBEHHYIO HEPTHIO ISl JOCTHKEHUS dTHX LEJCH.

IHo3naBaTeabHbIE

OOy4JaroIuUiCs TMONYYIUT BO3MOXKHOCTh HAYIHUTHCS:

* CTaBHUTH NPOOIJIEMY, APTYMEHTHPOBATh €€ aKTYalIbHOCTD;

* CaMOCTOSITEIIEHO MPOBOUTH UCCIIEOBAaHNE HA OCHOBE TIPUMEHEHHSI METO/IOB HAOIIIOIEHUS W DKCIIEPUMEHTA,

* BBIJIBUTATh THITOTE3HI O CBA3SIX M 3aKOHOMEPHOCTSIX COOBITHH, MPOIECCOB, OOBEKTOB;

* OPraHU30BBIBATH UCCIIEIOBAHUE C IIETHIO IPOBEPKU THUTIOTES;

* JIeNiaTh YMO3AKITIOUeHHS (MHAYKTHBHOE U 110 aHAJIIOTUH) M BBIBOJIbI HA OCHOBE apTyMEHTAIINH.

Conep:xkanue TeM y4eGHOro Kypca aaredpbl

IToBTOpEHNe NPONIEHHOI0 B 7 KJacce

Tema 1. «PaunonajbHbIe 1pOOH»

Panmonansnass 1poOb. OCHOBHOE CBOWCTBO JApoOHM, cokpamieHue apoOeit. TokaecTBeHHbBIS
npeoOpa3oBaHus pallMOHANBHBIX BeIpakeHu. DyHKIUSA y = U e€ rpaduxk.

Iesn: BEIpaboTaTh YMEHHUE BHIMOIHATH TOXKIECTBEHHBIC MMPE0OPA30BAHMS PAIIMOHATFHBIX BBIPAKCHHM.

Tak kak IeHCTBUS C pallMOHATBFHBIMU JAPOOSIMH CYIIECTBEHHBIM 00pa30M OMHUPAIOTCS Ha ACUCTBUS C
MHOTOYJIEHAMH, TO B Haudaje TeMbl HEOOXOJWMO MOBTOPUTH C OOydYaIOIIMMHUCS NMPeoOpa3oBaHMs IIENIbIX
BBIPAKCHUM.

['maBHOE MECTO B JaHHOW TeMe 3aHUMAIOT AJITOPUTMBI JEHCTBUN C IPOOSMH. YdUamuecs MTOJDKHBI
MOHUMATh, YTO CYMMY, Pa3HOCTb, MPOU3BEICHNE U YacTHOE OpoOeil Bceraa MOXKHO MPEACTaBUTH B BUC
npob6u. [IpuoOpeTaembie B JaHHOW TeME YMEHHS BBITIOJIHATH CIIOKEHUE, BEIUUTAHUE, YMHOXKCHHE U JICIICHHUE
npobeii SBISIOTCS OMOPHBIMHU B MPEOOpPa30BaHUSX APOOHBIX BhIpaXeHUU. [loATOMY MM clenyeT yaenuTh
ocoboe BHMMaHue. Heremnecoobpa3Ho mepexoauTh K KOMOWHHPOBAHHBIM 33/IaHHMSIM Ha BCE JEHCTBHS C
IpoOsiMH TIpek/e, YeM OyIyT YCBOCHBI OCHOBHBIE alTOPUTMBI. 3a/laHus Ha Bce JACWCTBUS C IPOOSMU HE
JOJDKHBI OBITh U3JIUIITHE TPOMO3AKUMH U TPYTOEMKHMH.




[Ipu HaxoxIeHNH 3HAYCHUH OPOOEH MAr0TCs 3a/laHus Ha BBIYHMCIICHUSI C TIOMOIIBIO KAJIbKyJsTopa. B
,Z[aHHOf/'I TEMEC paCIJ_II/IpHIOTCSI CBCACHUS O CTATUCTUUYCCKUX XapaKTepI/ICTI/IKaX. BBOI[I/ITCSI IIOHATHUC CpC,Z[HCl"O
TapMOHHUYECKOTO Psja TOJOXKHUTEIbHBIX 4Ynces. V3ydeHune TeMbl 3aBeplIacTcsi pacCMOTPEHHUEM CBOMCTB

rpaduka QyHKIHHN y = =,
X

Pazoen mamemamuku. CKeo3nasn 1uHus.
e Uucna 1 BeIYUCIICHUS
¢ Bripaxxenus u npeobpazoBaHus
Oosa3amenvHblil MUHUMYM COOEPHCAHUA 00PA306AMENbHOU 001ACMU MAMEMAMUKA
e AnreGpandeckast 1poOb.
e Coxkparmienue apooeil.
e JleiicTBus c anreOpanyecKuMu APOOSIMHU.
TpeGoBanus k MaTeMaTH4YeCKOM MOATOTOBKeE
Yposenv ova3amenvnoit noozomosxku odyuarouezocs
e YMeTh cOKpauiath anredpanyeckue apoou.
e YMeTh BBINOJIHITH OCHOBHBIE ICUCTBUSA C alreOpandecKuMH IpOOsMHU.
Yposenv 603morncnoi noocomosxu odoyuarouezocs
e VYMETh BBINOJHATh OCHOBHBIE ICUCTBUS C AJIT€OpanueCKUMU APOOSMHU.
e YMeTh BBINOJIHATH KOMOMHUPOBAHHBIC YIIPAXKHEHHS HA JICHCTBUS C alredpanyecKuMu ApoOsSIMU.
Tema 2 «KBaipaTHbIe KOPHW
[TonsiTe 06 uppanuoHanbHbIX unciaax. OOMe cBeaeHUs O ACMCTBUTENbHBIX unciax. KBagpaTHblii
KopeHb. [loHsATHE 0 HAaXOXJIEHUU TPHUOTMKEHHOTO 3HAYCHHUS KBaapaTHOro KopHs. CBONCTBAa KBaJpaTHBIX

xopHeii. [IpeoGpa3oBaHus BRIPAKCHHIT, CONSPIKAIIX KBagpaTHbIe KOpHH. DYHKIHSA y = x , eé CBOICTBA U
rpaduk.
Henab: cucteMaTU3UPOBATh CBECHUS O PAIlMOHATIBHBIX YMCIAX U AAaTh MPEACTaBICHHE 00 HPPAIMOHATbHBIX
quciax, pacliupuB TEM CaMbIM IIOHATUC O YHUCIIC, BI)Ipa6OTaTI) YMCHHUC BBIIIOJIHATH Hpeo6pa3013aHH;1
BBIPXKEHUI, COIEPIKALUX KBAAPATHBIE KOPHH.
B nanHoll Teme ywammecs NoOJy4yarOT HayalbHOE MPEJCTABIEHUE O MOHATUU JAeHCTBUTENbHOrO uncia. C
STOU IENbI0 00001Ial0TCs M3BECTHBIE O0YUYaIOIMMCS CBEICHUS O PAllMOHANBHBIX 4Hclax. J(ns BBeAeHUS
IMMOHATHA UPPAIUOHAIIBHOTO YHCJIa UCITOJIB3YETCA MHTYUTHUBHOC MMPEACTABJICHUEC O TOM, YTO Kﬁ)KI[BIﬁ OTPE30K
MMEET JUIMHY M TOTOMY KaXKJIOM TOYKE KOOPJAMHATHOM NPSIMOl COOTBETCTBYET HEKOTOPOE YHCIIO.
[Toka3bIBaeTCs, YTO CYLIECTBYIOT TOUKH, HE UMEIOLINE pAallMOHATIBHBIX a0CIUCC.

[Ipu BBeneHWU TOHATHS KOPHS TOJIE3HO O3HAKOMUTH OOYUAIOIIUXCS C HAXOXKJIEHHEM KOpPHEH ¢
MTOMOUIBIO KaJIbKYJSATOpPA.

OcHOBHOE BHHUMaHHUE yHEJSEeTCS MOHATHUI0 apu(pMETHYECKOro KBaJApaTHOTO KOPHS U CBOMCTBaM
apu(pMETUYECKUX KBAJPATHBIX KOpHEH. J[OKa3bIBalOTCS TEOPEMBI O KOPHE M3 MPOU3BEIEHUA U Jpolu, a

TaK)KE TOKIECTBO va’ = |a|, xoTopsle moONy4arOT HpPHMEHEHHE B MPEOOPA3OBAHMAX BBIPAKEHUI,

colepkalmmx  KBagpaTHble KopHU. ChnenuaibHO€ BHUMAaHHE  YIENSETCSs  OCBOOOXKIEHUIO  OT

a
UPPaLMOHATILHOCTH B 3HAMEHATes e JpoOU B BRIPAXKEHUSX BUAA —— , ——— . Y MEHHE IPeoOpa3oBbIBaTh

a
Vo Vb
BBIPQ)KEHUS, COJIEpXKallie KOPHM, YacTO MCIIONBb3YeTCs KaKk B CaMOM Kypce anredpbl, Tak U B Kypcax
reoMeTpUH, anredphl U Havyall aHaJIn3a.

[TIpomomxkaercss paboTra 1O pPa3BUTUIO  (DYHKIMOHAIBHBIX MPEACTABICHUN  OOy4YarOIIUXCs.
PaccmarpuBarotcs yHKIus y=+/x , & cBoiicTea 1 rpaduk. [Ipy u3ydeHny GyHKIHE y=+/x , MOKa3bIBACTCS
ee B3aHMOCBA3b ¢ yHKImel y = x2, e X > 0.

Pazoen mamemamuku. Ckeo3nasn 1uHuA
e Yucna v BEIYUCIEHUS
e Bripaxenus u npeodpa3zoBaHus
Oo6a3amenvHblil MUHUMYM COOEPIHCAHUA 00PA308AMENLHOT 001ACIMU MAMEMAMUKA
e KBaapaTHblil KOpeHb U3 yucia. ApupmMeTnuecKuil KBaJpaTHbIN KOPEHb.
e [lonsTue 06 uppanroHanbHOM uncie. UppalmoHaabHOCTh YUCIIA.



e JleliCTBUTEIbHBIC YHCIIA.
e (CBoiicTBa KBaIpaTHBIX KOPHEN U UX IPUMEHEHUE B BBIUYUCIICHUSX.
TpeOoBaHusi K MaTeMATH4Y€CKOM MOATOTOBKE
Yposenv o6azamenvnoii noozomosxu odyuarouwezoca
e HaxoauThk B HECIOKHBIX CIy4YasiX 3HAUCHUS KOPHEH.
e VYMeThb NPUMEHATH CBOICTBA apr(PMETHUECKUX KBAAPATHBIX KOPHEH Al BBIYUCICHHS 3HAYEHUH U
MPOCTEUIINX MPEOOPa30BaHM YHCIOBBIX BRIPAKEHHH, COJCPKAIIUX KBAPATHBIC KOPHH.
Yposenv 603morxncnoi noocomosxku odyuarouiezocs
e 3HaTh NOHATUE apU(PMETUUECKOTO KBAJAPATHOTO KOPHSI.
e VYMeTh NPUMEHSATH CBOWCTBA apU(PMETUYECKOTO KBAAPATHOTO KOPHS MpH MpeodpazoBaHUSIX
BBIPAKCHUM.
e VYMeTb BBINOJIHATh BBIYUCIECHUS C KaJIbKYJIATOPOM. YMETh pEIIaTh Pa3jIMyYHbIE 3a/1a4d C IIOMOILBIO
KaJIBKYJIATOPA.
e lImeTs npencraBiieHne 0 UPPALUOHAIBHBIX U JEHCTBUTEIbHBIX YUCIIAX.

Tema 3. «KBagpaTHble YPaBHEHUD)

KBanpatHoe ypaBHenue. dopmyna KOpHEH KBaApaTHOIO ypaBHEHHUsA. PelleHne panyvoHalbHbBIX
ypaBHeHu. Penienue 3agad, OpUBOMSIIMX K KBAJPAaTHBIM YPaBHEHHSM M IPOCTEUIINM DPALMOHAIBHBIM
YPaBHEHUSIM.

Henanb: BeipaboTaTh YMEHMS pELIaTh KBaJpaTHbIE YPaBHEHUS M MPOCTEHIINE pallMOHAIbHbIE YPaBHEHUS U
IIPUMEHSTh UX K PELIEHUIO 3a7ad.

B Hauane TeMbl IpUBOAATCS IPUMEPHI PELICHHS HETIOIHBIX KBAJPAaTHBIX YPaBHEHUN. DTOT MaTepHuall
cUCTeMaTu3upyerca. PaccMarpuBaroTCs  alrOpUTMbBl  PELICHMs] HENOJHBIX  KBaJpaTHBIX YpaBHEHUN
Pa3IMYHOTO BHJA.

OcCHOBHOE BHUMAaHHE CIELyeT YIeluTh PEellleHHI0 ypaBHEeHHi Bujga ax’> + bx + ¢ =0,rnea 0, ¢
UCTOJNBb30BaHNuEM (opMyibl KopHeW. B maHHOW Teme ywamumecs 3HakomsTcs ¢ ¢opmyinamu Buera,
BBIPQKAIOLUIMMU CBSI3b MEXIY KOPHSAMHU KBaJpaTHOIrO YpaBHEHUS U ero koddduuuentamu. OnHu
HCIIONIB3YIOTCA B JAIbHEHIIEM NPHU JOKA3aTEIbCTBE TEOPEMBI O PA3JIOKEHUU KBAJAPATHOIO TPEXWIeHa Ha
JIMHENHBIE MHOKUTEIIH.

VYyamuecs oBlaZieBaloOT CIOCOOOM pelleHUs! APOOHBIX pallMOHANBHBIX YPaBHEHUN, KOTOPBIA COCTOUT
B TOM, YTO PEILIEHUE TAKUX YPABHEHUN CBOAMUTCS K PEIICHUI0 COOTBETCTBYIOLIMX LIEJBIX YPAaBHEHUM C
MTOCJIEIYIOIUM HUCKIIFOYEHHEM IIOCTOPOHHUX KOPHEM.

N3yyenue naHHOW TEeMBI MO3BOJISET CYLIECTBEHHO PACLIMPUTh allapaT YpaBHEHUM, UCIIONb3YEMBIX
JUISl peIIEHUs] TEKCTOBBIX 3a/1a4.

Pazoen mamemamuxu. Ck6o3nan nunus
e VYpaBHEHUS U HEPABEHCTBA
o  Qoa3zamenvHblll MUHUMYM COOEPIHCAHUA 00pa3zosamenvroil odracmu mamemamuxa KBagparHoe
ypaBHeHUe: (opMysia KOpHEH KBAaAPaTHOTO YpaBHEHHUS.
e Pemenune pamoHaIbHBIX YPABHEHUM.
e Pemenue TeKCTOBBIX 3a/1a4 C TOMOIIbIO KBaJIPaTHBIX U APOOHBIX pallMOHAIBHBIX YPAaBHEHUH.
TpeOoBanus kK MAaTEeMaTHYEeCKOI MOATOTOBKE
Yposenv o6azamenvnoii noozomosxu ooyuarouezocs
e VYMerTh pemiaTh KBaJpaTHbIE YpaBHEHUS U APOOHbIE palliOHaIbHbIE YPaBHEHUSI.
e YMeTh pemaTh HECI0KHBIE TEKCTOBBIE 3aJJa4H C IIOMOLIBIO YPABHEHUH.
Yposenwn 603mosrcnoit noocomoexku obyuaruezoca
e [loHumaTh, YTO ypaBHEHHs] — 3TO MaTEeMAaTUYECKHH ammapaT pelIeHus pasHOOOpa3HBIX 3a/1ad M3
MaTeMaTHKH, CMEKHBIX o0acTell 3HaHUM, MPAKTUKH.
e VYMerTh pemaTh KBaJpaTHbIE YpaBHEHUS, APOOHbIE pallHOHATIbHbIE YPAaBHEHUSI.
e VYMeTh NPUMEHSATH KBaJpaTHbIE ypaBHEHHUS U JAPOOHbIE palMOHAJIbHbIE YPaBHEHUS MpPHU pELICHUU
3a/1a4.



Tema 4. «<HepaBeHncTBa»

UucnoBble HEpaBEeHCTBA M MX CBOWCTBA. llowieHHOE CIIOKEHHE W YMHOKEHUE YHMCIIOBBIX
HepaBeHCTB. [lorpemHoCcTh U TOYHOCTh MPUOIMKEHUs. JIMHEHbIe HEpaBEHCTBA C OJTHOM MEepEMEHHON U MX
CUCTEMBI.

Heab: 03HAKOMUTH OOYYAIOIIMXCS C MPUMEHEHUEM HEPAaBEHCTB JUIsl OLIEHKH 3HAUYEHUN BBIPAXKECHHI,
BbIpa0OTaTh yMEHHUE pelIaTh JUHEHHbIC HEPABEHCTBA C OHOM MEPEMEHHON U UX CUCTEMBI.

CBolicTBa YHCIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPOl OCHOBaHO pElICHHE JTHMHEHHBIX
HEPABEHCTB C OJIHOW MEPEMEHHOM. TeopeMbl O MOYJIEHHOM CIIOKEHHH U YMHOKEHUU HEPABEHCTB HAXOJMST
MIPUMEHEHUE IPU BBINOJHEHWH MPOCTEUIINX YINPAXKHEHUH HA OLICHKY BBIPAXKEHUM IO METOAY TPAHMII.
BBoasrcs nousaTus abconroTHoi [lorperHocTH 1 TOYHOCTH MPUOIINIKEHUS, OTHOCUTEIBHOMN MOTPEIIHOCTH.

YMeHHUsI NpOBOAUTH JEAYKTHUBHBIE PAaCCYXJACHHUS MOJYy4YarOT Pa3BUTHE KaK IpPU J0KA3aTEIbCTBAX
YKa3aHHBIX T€OPEM, TAK U IIPH BBIIIOJIHEHUH YIIPAKHEHUN Ha JOKA3aTeIbCTBA HEPABEHCTB.

B cBs3u ¢ pelieHHeM JUMHEHHBIX HEPAaBEHCTB C OJHOW MEPEMEHHOM NaeTcs MOHATHE O YMCIIOBBIX
IIPOMEXKYTKAX, BBOJATCS COOTBETCTBYIOLINE HAa3BaHUs U 0003HaueHus. PaccMOTpEHUIO CUCTEM HEPAaBEHCTB
C OJHOH TMEepeMEeHHON IMpPEAIIEeCTBYeT O3HAKOMJICHHE OOYydYaloluXcsi C MOHATHSAMHU I[EpeceyeHus u
00BETMHEHUSI MHOYKECTB.

[Ipu peuieHMH HEPABEHCTB MCHOJB3YIOTCS CBOMCTBA PaBHOCWIBHBIX HEPaBEHCTB, KOTOpbIE
Pa3bICHAIOTCS HA KOHKPETHBIX mpuMepax. Ocoboe BHUMaHKE CIEeNyeT YACTUTh OTPabOTKE YMEHHUS peniaTh
MPOCTEHIINe HEPaBeHCTBA BU/IA ax > b, ax < b, OCTaHOBHUBIIKCH CHEIMAIBHO HA ciiyvae, korna a<(.

B »TOl Teme paccMaTpHBAaceTCS TAK)KE PEUICHUE CUCTEM JIBYX JIMHEHMHBIX HEPABEHCTB C OJHOMU
MIEPEMEHHOM, B YACTHOCTU TAaKHX, KOTOPBIE 3alIUCAHbI B BUJIE JBOIHBIX HEPABEHCTB.

Pa3zoen mamemamuxu. CKe0o3nan 1unusA
e VYpaBHEHUS U HEPABEHCTBA
Ooba3amenvHbIIL MUHUMYM COOEPHCAHUA 00PA306AMETbHOU 00NACMU MAMEMAMUKA
UucnoBble HEPABEHCTBA U UX CBOMCTBA.
[lepexon oT cnoBecHO# (OPMYTUPOBKH COOTHOIICHUN MEXKY BEIMYMHAMH K alreOpandecKoi.
HepasencTBO ¢ 0qHOM IEPEMEHHOM.
Pewrenue HepaBeHcTBA.
e JIMHEVHBIC HEPABEHCTBA C OAHOW IIEPEMEHHON U UX CHCTEMBI.
TpeOoBanus kK MAaTEeMaTHYECKOM MOATOTOBKE
Ypoeenv o6azamenvnoii noozomosku odyuarouezocs
e VYMeTh peliaTh JMHEWHbIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI.
e VYMeTh pelarb CUCTEMbI IMHEHHBIX HEPABEHCTB.
Yposenwv 603mooicnoit noozomoeku odyuarouwezoca
e VYMeTh pelaTh JMHEWHbIE HEPABEHCTBA C OJJHOM NIEPEMEHHON U UX CUCTEMBI.
e VYMeTh pelarb CUCTEMbI IMHEMHBIX HEPABEHCTB.
e 3HATh KaK UCHOJIb3YIOTCSI HEPABEHCTBA; IPUMEPHI UX MPUMEHEHHS ISl PEIICHNU MaTEMaTHYECKUX U
MPaKTUYECKHX 3a/1ay.
e VYMeTh pemars NpOoCTENIINE YPABHEHUS U HEPABEHCTBA C MOLYJIEM
Tema 5. «CTeneHb ¢ HeJbIM NOKa3aTeJeM. JJIeMEHThI CTATUCTHKU.»

CrermneHsb ¢ IENBIM MOKa3aTeaeM U ee cBoiicTBa. CTaHIapTHBIN Buj yucina. HayanbHble cBeeHUS 00
OpraHU3aIu CTATUCTUYECKUX HCCIIECIOBAaHUM.
Heab: BbIpaboTaTh yMEHHE NMPHUMEHSATH CBOMCTBA CTEMEHU C IENBIM TOKa3aTelieM B BBIUYUCICHHSIX U
npeoOpazoBaHusix, cOpPMUPOBATh HayalbHbIE MPEACTABICHUS O cOOpe U TPYIMIHUPOBKE CTATUCTHYECKUX
JAHHBIX, UX HaTJsIHON UHTEepIpETaluu.

B sT0lt Teme opmynupyroTcsi CBOWCTBA CTENEHU C LIENBIM IMOKazareraeM. MeToj nokazarenbcTBa
ATUX CBOMCTB IIOKa3bIBAECTCSA HA MPUMEPE YMHOXKEHHS CTEIIEHEHW C OJMHAKOBBIMU OCHOBaHMAMH. JlaeTcs
MIOHATHE O 3aIlMCH YHCIA B CTAHAAPTHOM BHje. IIpuBOASATCS mMpuMepsl UCIOJIB30BAHNS TAaKOM 3alMCH B
dusnKe, TEXHUKE U IPYTUX 00IACTAX 3HAHUH.

VYyamuecs: noiay4aroT HadaJlbHbIE MPEAICTAaBICHUS 00 OpraHU3alui CTaTUCTHUYECKUX HCCIIeT0BaHUM.

OHU 3HAKOMSATCS C TOHSATUSMU TEHEPaTbHOW W BBIOOPOUYHON COBOKYMHOCTH. [IpuBOmATCS TpUMEpHI
NPEJCTaBICHNUs] CTATUCTHMUECKUX JAaHHBIX B BUJE TaONMIl 4YacTOT M OTHOCHUTENbHBIX 4YacToOT.
OOyvarommMcst TpeiaraloTcs 3afaHusl Ha HAXOXKIACHHE MO TabImuIle 4acTOT TaKUX CTATUCTHUECKUX
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XapaKTepUCTHK, KaKk cpefHee apupMeTHdeckoe, Moja, pa3max. PaccmaTpuBaeTcst BOpoc O HarJsgHON
UHTEpIpeTalil CcTaTUCTU4Yeckol wuHpopManuu. I3BecTHble 0O0ydarommMMcs CIOCOOBI HArJIATHOTO
MPEJICTABICHUS CTATUCTUYECKUX JTaHHBIX C IMOMOIIBIO CTOIOYATHIX M KPYTOBBIX JWArpaMM PAaCUIUPSIIOTCS
3a CYET BBE/ICHUS TAKUX MOHATUHN, KaK ITOJUIOH U TUCTOTPAMMA.

Pazoen mamemamuku. Ckeo3nan 1unus

¢ Bripaxkenus u npeobpazoBaHus

e Uucna 1 BeIYUCIICHUS

e CrartucTUYeCKHUE TaHHbIC

Ooba3amenvHblIl MUHUMYM COO0EPHCAHUA 00PA308AMEILHOI 001ACHU MAMEMAMUKA

e (BoiicTBa CTENEHEH C LENBIM IIOKA3aTEIEM.

e [lIpeacraBneHue NaHHBIX B BUE TaOJIUIl, AMArpaMMm, rpadKoB.

e (CpenHue 3HAUYCHUS PE3YJIBTATOB U3MEPEHUH.

e [loHsiTHE O CTATUCTUYECKOM BHIBOJIE HA OCHOBE BHIOOPKH.

TpeGoBanus k MaTeMaTH4YeCKOH MOATOTOBKeE
Yposenwv ooazamenvnoii noocomosxku odyuarouiezocs

e YMeTh BHINOJIHITH OCHOBHBIE ICUCTBUS CO CTENEHSIMU C LIETBIMU MTOKA3aTEISIMH.

e YMeTh u3BIeKaTh HHGOPMAIUIO, IPEICTABICHHYIO B Ta0IMIIaX, HA qUarpammax, rpadukax.

e YMeTh COCTaBJIATh TAOIHIIBI.

e YMeTh CTPOUTH TUArPaMMbI, Tpa(UKH, TUCTOTPAMMBI, TTOJIUTOHEI.

e YMeTb BbIUUCISTH CPEIHUE 3HAUEHUS PE3Y/IbTaTOB U3MEPEHUM.

Ypoeenwv 603mootcnoit noozomoexku odyuarowezoca

e YMeTh BHINOJIHITH OCHOBHBIE ICUCTBUS CO CTENEHSIMU C LIETBIMU MTOKA3aTEISIMH.

e Hcnonb3oBaTh NPUOOPETEHHBIE 3HAHUSI U YMEHHS B MPAKTUYECKOM NIEATEIHHOCTH U MOBCEAHEBHON
KU3HH JUISI BBIIOJMHEHUS pacyeToB 1o (opmynam, cocTaBieHHs (QOpPMYI, BBIPAKAIOLINX
3aBHCHUMOCTH MEX/Yy PealbHbIMH BETUYHMHAMHU.

e VYMeTh HCIOJB30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS B TMPAKTHUYECKON [AEATEeIbHOCTH U
IIOBCEIHEBHOM JKM3HM Ul aHAlIM3a pEAJbHBIX YMCIOBBIX JIAHHBIX, IPEICTAaBICHHBIX B BHJIE
yarpamm, TUCTOrpaMM, TpaduKoB, TaOIHII.

e [loHMMaTh pa3nUYHbIE CTATUCTUYECKUE YTBEPIKICHHUS.

Tema 6. «IloBTOopenue. Penienne 3axaw)
Pazoen mamemamuku. CKkeo3nan nunus

e Yucna v BEIYUCIIEHUS.

e BripaxxeHnus u npeodbpazoBaHusl.

e VYpaBHEHUS U HEPABEHCTBA.

e  ODyHKIUMU.

Ooa3amenvHblil MUHUMYM COOEPHCAHUA 00PA306AMEILHOU 001ACMU MAMEMAMUKA

e JlelicTBUTEIbHBIE YUCTA. ApU(PMETHUECKUN KBAJPAaTHbBII KOPEHb.

e JluHeiiHble ypaBHEHHUs. UMCIIOBbIE HEpPABEHCTBA M MX CBOWcTBa. KBajpaTHOe ypaBHEHHE U €ro
KOPHH.

e VYpaBHEHUSs, CBOASIIMECS K KBaJIPATHBIM.

e Pemienue 3a7au ¢ NMOMOIIBIO KBAJIpaTHBIX ypaBHeHUU. CHUCTEMBI, COAEpIKalue YpaBHEHUE BTOPOU
CTETEeHH.

e KBaapaTHOe HEPABEHCTBO U €r0 pelICHHUE.

o Kgagparnunas ¢pyukuus. [locrpoenune rpaduka kBaapatuunoil Gpynkinuu. CBoiicTBa KBaapaTUYHON
GbyHKIHU.

TpeOoBaHusi K MaTEeMAaTH4YeCKOM MOATOTOBKE
Yposenv o6a3amenwvnoii noozomosexku odyuarouezoca

e VYMeTh COKpalaTh ajaredpandeckue IpooH.

e YMeTh BHIOIHITH OCHOBHBIE ICUCTBUS C alreOpandecKiuMH IpOOsMHU.

e HaxoauTh B HECTIOKHBIX CIy4asiX 3HAUEHUS] KOPHEH.




YMeTb NPUMEHATh CBOICTBA apu(PMETHUECKUX KBAJPATHBIX KOPHEH AJIs BBIYUCIICHUS 3HAYCHUU U
MPOCTEUIINX TTPEOOPa30BaHU YUCIOBBIX BBIPAKECHUM, COACPIKAITNX KBAPATHBIC KOPHHU.

YMmeTh pemath KBaJpaTHbIE YpaBHEHUS U IPOOHBIE pallMOHAIbHbBIE YPAaBHEHHUSI.

YMeTb peniath HECJIOAKHbIE TEKCTOBBIE 33/1a41 € IOMOILBIO YPABHEHMUIA.

YMeTh pemaTh JUHEHbIE HEPABEHCTBA C OJIHOM MEPEMEHHONU U KX CUCTEMBI.

YMeTh pemaTh CUCTEMBI JINHENHBIX HEPABEHCTB.

YMETh BBINIOJIHATh OCHOBHBIE JICMCTBHS CO CTENEHAMU C LEIbIMU [TOKA3aTEIIAMMU.

Yposenv 603morncnoi noocomosxku ooyuarouiezocs

YMeTh BBINOIHITH OCHOBHBIE IEHCTBUS C allreOpandecKuMU JpOoOsiMHU.

YMeTh BBINONHATh KOMOMHUPOBAHHbBIE YIIPAXKHEHUS Ha ICUCTBUSA C aJIreOpanvdecKuMH Ipo0siMuU
3HaTh NOoHATHE apu(METHUECKOTr0 KBaJIpaTHOTO KOPHSL.

YMeTh NpUMEHATh CBONCTBAa apu(METHYECKOro KBaJpaTHOTO KOpPHSA MpH MpeoOpa3zoBaHUIX
BBIPAYKCHHUIA.

YMeTh BBINOIHATh BBIYMCIICHHS C KaJbKYJISATOPOM. YMETh peliaTh pa3jNMYHbIC 33/1a4d C NOMOILBIO
KaJIBKYJIATOPA.

Nmets npencraBieHue 0 UppauOHAIBHBIX U IEHCTBUTEIIBHBIX YACIIAX.

[lonumarb, 4TO ypaBHEHHUS — ITO MAaT€MaTHYECKHUI anmapaTr pellieHus pa3HOoOOpasHBIX 3aj1ad U3
MaTEeMaTHKH, CMEKHBIX 00JacTel 3HaHUH, MPAKTUKH.

YMeTh perath KBaJipaTHbIe ypaBHEHUS, IPOOHBIEC palliOHATbHBIC YPABHEHHUS.

YMeTh NpUMEHATh KBaJpaTHbIC ypaBHEHUS U JAPOOHBIC palliOHaJIbHbIE YpaBHEHUS MPH PEIICHUU
3a/1a4.

YMeTh pemaTh JTMHEWHbIE HEPABEHCTBA C OJJHOW MEPEMEHHON U UX CHUCTEMBI.

YMeTh pemarb CUCTEMbI IUHEHHBIX HEPABEHCTB.

3HaTh KaK UCIOJIb3YIOTCA HEPABEHCTBA; IPUMEPhI UX IPUMEHEHUS ISl PEILICHUS] MAaTEMAaTUYECKUX U
IIPAaKTHUYECKUX 3a]1a4.

YMeTh pemars NpOCTEHIINE YPAaBHEHHS U HEPABEHCTBA C MOJYJIEM.

YMeTh BBINIOIHATH OCHOBHBIE JEHCTBUS CO CTEIEHSAMH C LEIbIMU ITOKA3aTEISIMU.

Hcnonb30BaTh NpHOOpETEHHBIE 3HAHUS U YMEHUSI B MPAKTUYECKOMN JIEATEIBHOCTH U MOBCEAHEBHON
KM3HM JUIsL BBIIOJHEHUS pacdyeToB 1O (opMmynam, cocTaBieHHs (opMyl, BBIpaKaroMIUX
3aBUCUMOCTH MEXIY PEAIbHBIMU BEIMYNHAMU.

TEMATHYECKOE INTAHUPOBAHHUE

COCTABJICHO C YY€TOM NPOrpaMmMbl BOCIIMTAHUA

JJ1eMeHThI nporpamMmbl BOCIIUTAHUSA

Tema. Ypok. DJIeMeHThI BOCIIUTAHUSA

OcHOBHOE CBOMCTBO ApodHU JlenoBas urpa «/Ipodu. Yopomaem. [lonnmaem»

Bossenenue npobu B cTeneHp Pabota B rpynnax «CBoiCTBa CTeTICHEI»

KBanparubie kopHU. ApudmMernueckuit CeMuHap. «3Ha4eHME OHATHS KBAaAPAaTHOTO

KBaJIpaTHbI KOPEHb KOpHSI B MATEMaTUKE»

Teopema Buera Huckyccus «Knaccuueckuit cnoco6 uiam
noaoop?»

CO6op U rpyNnmUpoOBKa CTATUCTUYECKUX TBopueckue npoekTsl «CTaTUCTUKA HALLIETO

JAHHBIX KJIacca, MOEH CEMBH....»
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KoJi-Bo

Ne Tema ypoka 4acoB
I[NTOBTOPEHME M3YUYEHHOI'O B 7 KJIACCE 2 v)
1 | MHorouneHs! 1
2 | BxonHas auarHoctuyeckas pabora 1
I'JTIABA 1. PALITMOHAJIBHBIE IPOBU (23 )
3 | PammonanpHbIe BRIpaYKSHUS 1
4 | PanioHaJIbHBIC BBIPAKCHHUS 1
5 | OcHoBHOE cBOICTBO qpobHU 1
6 | CokparieHnue apooeit 1
7 | Cokparienue npooeit 1
8 | CioskeHue ¥ BRIYMTAHUE IPOOEH ¢ OJMHAKOBHIMU 3HAMEHATEIISIMU 1
9 | CnoxxeHue U BIYMTaHHUE APOOEH C OIMHAKOBBIMU 3HAMEHATEISIMU 1
10 | CnoxxeHnue 1 BRIYUTAHUE APOOCH ¢ OMMHAKOBBIMU 3HAMCHATEIISIMHU 1
11 | CnoxxeHre ¥ BBIYUTAaHUE APOOEH ¢ pa3HBIMU 3HAMEHATEISIMHU 1
12 | CnoxeHue U BRIYUTaHHE APOOEH ¢ pa3HBIMHU 3HAMEHATEISIMH 1
13 | Cnoxxenre U BRIYUTAaHUE APOOEH ¢ pa3HBIMU 3HAMEHATEISIMH 1
14 | KontponbHas padora Ne 1 o Teme «PannonanbpHble JpoOH M MX CBOHCTBaY 1
15 | YMmHOXeHue npobeit 1
16 | Bo3Benenue npobu B CTEIICHD 1
17 | Bo3BeneHue npobu B CTENIEHb 1
18 | Jlenenue npobeit 1
19 | Jlenenue npobeii 1
20 | IlpeoOpa3oBaHue palMOHATFHBIX BBIPAKEHUH 1
21 | Ipeobpa3oBaHye pallMOHATBLHBIX BRIPAKCHHN 1
22 | ®YHKUMA y=k/x u ee rpadux 1
23 | ®YHKIUA y=k/x u ee rpaduk 1
24 | ®YHKIUA y=k/x u ee rpaduk 1
KonTponbHas padora Ne 2 o teme «Onepanuu ¢ gpoosimu. IpoOHo-panroHabHas
25 | dyHKUIHSD» 1
I'JTIABA II. KBAJIPATHBIE KOPHH (19 u)
26 | PanmmonanbHbIe ynuciaa 1
27 | ppaimoHaibHbIe Ynciia 1
28 | KBagpartabie kKopHU. ApudMeTHIECKNH KBaAPaTHBIH KOPEHb 1
29 | Ypasuenue x2 =a 1
30 | Haxoxxaenne nprOIMKEHHBIX 3HAYSHUH KBaJIPaTHOTO KOPHS 1
31 | ®yHKuMI y=KOpeHb U3 X U €€ rpaduK 1
32 | dyukuus y= KopeHb U3 X U ee rpaduk 1
33 | KBagpaTHblii KOpeHb U3 IPOU3BEACHUS U APOOH 1
34 | KBaspaTHblii KOpEHb U3 IPOU3BEACHUS U IPOOH 1
35 | KBagparHblii KOPEHb U3 CTEIICHU 1
Kontponbnas padora Ne 3 o Teme «lloHsiTHe apudmMeTH4ecKOro KBagpaTHOTO
36 | KOpHS U ero CBOMCTBa» 1
37 | BoiHeceHre MHOKHTEIIS 32 3HAK KOpHs. BHeceHre MHOXKHUTEIIS! 110JT 3HAK KOPHS 1
38 | BoiHecenne MHOKHTEIIS 32 3HAK KOpHs. BHeceHre MHOXKHTENS IO/ 3HAK KOPHSI 1
39 | BeiHeceHre MHOKHTES 32 3HAK KOpHsl. BHeCeHre MHOXKHUTEIIS 1TOJT 3HAK KOPHS 1
40 | IIpeoOpa3zoBaHue BEIpRKEHUH. COAEPIKAIIMX KBaJpaTHbIE KOPHU 1
41 | IIpeobpazoBaHme BEIPAKEHHIA, COEPKAIMNX KBAAPATHbIE KOPHH 1
42 | TIpeoOpa3oBaHue BEIPAKEHUH. COACPIKAIINX KBaJIpaTHbIC KOPHU 1
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43 | IIpeoOpa3zoBaHKe BRIPAKCHHIMA, COACPKAIIUX KBAJAPATHBIC KOPHH 1
44 | KontponbHas padota Ne 4 mo teme "CBolcTBa KBaApaTHBIX KOpHEH" 1
I'JIABA III. KBAAPATHBIE YPABHEHUA (21 )
45 | TlonsiTue KBaAPaTHOTO YPaBHEHHUSI 1
46 | HemonHple KBaJIpaTHBIC YpaBHEHUS 1
47 | BeieneHue kBaapara ABy4JIcHa 1
48 | ®opmyna KOpHEH KBagpaTHOTO YpaBHEHHUs 1
49 | dopmyna KopHel KBaJpaTHOTO YPaBHEHHUS C YETHBIM BTOPHIM K03 (HUIIIEHTOM 1
50 | Pemenue 3aga4 ¢ MOMOIIBIO KBAAPATHBIX YPAaBHEHUH 1
51 | PemeHnune 3aga4 ¢ MOMONIBIO KBaJPAaTHBIX YPaBHEHUH 1
52 | Pemenue 3aga4 ¢ MOMOIIBIO KBAAPATHBIX YPaBHEHUH 1
53 | Teopema Buera 1
54 | Teopema Bueta 1
55 | Kontponsnas pabota Ne 5 mo Teme «KBagpaTHble ypaBHEHUSI» 1
56 | PemreHne npoOHBIX paIlMOHAIBHBIX YPaBHEHHH 1
57 | Pemenue qpoOHBIX pallMOHAILHBIX YPaBHEHUH 1
58 | Pemenne npoOHBIX paIllMOHATBHBIX YpaBHEHHH 1
59 | Pemenue qpoOHBIX pallMOHAIGHBIX YpPaBHEHUH 1
60 | Pemenue qpoOHBIX pallMOHAILHBIX YpPaBHEHUH 1
61 | PemeHune 3a1a4 ¢ MOMOIIBHIO PAITMOHAITBHBIX YPAaBHEHHUH 1
62 | Pemenue 3a1a4 ¢ MOMOIIBIO pallMOHATIBHBIX YPaBHEHHN 1
63 | Permenue 3a1a4 ¢ MOMOIIBIO PAITMOHATBHBIX YPABHEHHH 1
64 | I'padmueckuii cnocoO penieHus ypaBHEHUH 1
Kontponbnas padota Ne 6 o Teme «/{poOHO - panioHabHbIE YPaBHEHHS.
65 | TexcToBBIE 3a8a4M» 1
I'JIABA 1IV. HEPABEHCTBA (20 u)
66 | UncnoBble HepaBeHCTBA 1
67 | YncnoBsle HEpaBEeHCTBA 1
68 | CoiicTBa YHCIOBBIX HEPABEHCTB 1
69 | CoiicTBa UHCIIOBBIX HEPABECHCTB 1
70 | CnoyxeHHe 1 YMHOKEHHE YHCIIOBBIX HEPABEHCTB 1
71 | CnoxxeHue 1 YMHOKEHHE YHCIIOBBIX HEPABEHCTB 1
72 | CnoxxeHue 1 YMHOKEHHE YHCIIOBBIX HEPABEHCTB 1
73 | [lorpentHocTh M TOYHOCTHh NPUOIMIKEHUS 1
74 | Kontposabnas padota Ne 7 no Teme «HuciioBble HEpaBEHCTBA U UX CBOMCTBa» 1
75 | TIlepeceuenue 1 00bEIMHEHNE MHOXKECTB 1
76 | YucioBbie IPOMEKYTKH 1
77 | YucnoBble IPOMEKYTKH 1
78 | PemneHne HepaBEHCTB € OJHOM NEPEMEHHOM 1
79 | Pemenue HepaBeHCTB C OIHOW EpEMEHHON 1
80 | PerieHre HEpaBEHCTB C OJTHON NIEPEMEHHOM 1
81 | Pemenue HepaBEHCTB C OAHOM EPEMEHHON 1
82 | Pemenue cucteM HEpaBEHCTB C OJTHOM MEPEeMEHHOM 1
83 | Pemenue cucreM HEpaBeHCTB C OJHOM MEPEMEHHOI 1
84 | Pemenue cucteM HEPaBEHCTB C OJHOM MEPEMEHHOM 1
KonTponbras pabora Ne 8o reme "HepaBeHcTBa ¢ OJHON TIEpEMEHHON U MIX
85 | cucremsr” 1

I'JTIABA V. CTEIIEHB C IIEJIBIM [TIOKA3ATEJIEM. DJIEMEHTBI
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CTATUCTUKM (114)

86 | Onpenenenue CTENEHN € IEIBIM OTPUIIATEILHBIM MTOKA3aTelIeM 1
87 | Onpeaenenue CTENCHHM C ICJIBIM OTPHUIATEILHBIM IIOKa3aTeIeM 1
88 | CpoiicTBa cTENICHH C TSNIBIM MTOKA3aTeIIeM 1
89 | CaolicTBa cTeNeHH C IIeJIbIM MToKa3aTeneM 1
90 | CranmapTHBIN BUI YHCIa 1
91 | CranmapTHBI BUI YHCIa 1
92 | KourpoasHas padora Ne 9 o teme «CTeneHs ¢ Ie/IbIM [TOKa3aTeIeM U €€ CBoicTBay | 1
93 | C6op u rpynnupoBKa CTATUCTUYCCKUX, TAHHBIX 1
94 | Coop u rpynmIUpPOBKA CTATUCTHICCKUX JTAHHBIX 1
95 | HarnsHoe mpeicTaBiIeHUEe CTAaTUCTHIECKON nHpopMaIuu 1
96 | HarnsaHoe mpecTaBiieHHe CTATUCTHYECKO# nH(opMaluu. 3aueT 1
IOBTOPEHUE 3 u)
97 | KBagpaTHble KOpHHU. 1
98 | KBagpatHbie ypaBHEHUS 1
99 | KonrpospHas padota Ne 10 (uToropas) 1
100 | UrtoroBoe moBTOpEeHNE 1
Hrorosoe noBropeHue
101 1
Hrorosoe noBTopeHue
102 1
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