AJITEBPA (7-9 KJIACCHI) - AHHOTAIIUA K PABOUYEH ITPOT'PAMME
[Iporpammbl pa3paboTaHbl Ha OCHOBE (enepaibHOrO TOCYAapCTBEHHOTO 00pa30oBaTeIbHOTO
CTaHJapTa OCHOBHOTO o01ero oOpa3oBanus, KoHIenuu 1yXOBHO-HPAaBCTBEHHOTO PA3BUTHUS U BOCITUTAHUS
JMYHOCTH rpakaannHa Poccnu, miaHUpyeMBIX pe3yabTaToOB OCHOBHOTO 00IIero 00pa3oBaHUs

YYEBHO-METOJMYECKHNI KOMILIEKC (YMK)
o O.H.MakapsrueB. Anredpa 7 xiacc. M. IIpocBemienue
o [0.H.Makapsrues. Anrebpa 8 kinacc. M. [IpocBenienue
o O.H.MakapsrueB. Anreopa 9 kiacc. M. IIpocsemienue

YUYEBHBIN IVIAH (KOJJUYECTBO YACOB)
e 7 xymacc: 3 yaca B Hemenro, 102 yaca B rof
e 8 xiacc: 3 gaca B Hexemo, 102 gaca B rox
e 9 xiacc: 3 yaca B Hememro, 102 yaca B roz

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

AnreOpa sBIS€TCS OAHUM U3 ONOPHBIX KYPCOB OCHOBHOTO OOIIEro 00pa3oBaHUs: OHA 00ECIICUUBACT
U3Y4YEHUE JPYTuX IOUCLMIUIMH, KaK €CTECTBEHHOHAyYHOIO, TaK M I'yMaHHTapHOI'O LMKIJIOB, €€ OCBOEHHUE
HE00X0IUMO /715l TPOJOJDKEHNS 00pa30BaHUs U B TOBCEIHEBHON kU3HU. PazBuTHe y 00ydaromuxcs HayqYHbIX
IpPEACTAaBICHUNH O MPOMCXOKICHUUM M CYLUIHOCTH ajredpanyeckux aOCTpakIMid, crocode OTpakeHUs
MaTE€MaTU4YeCKON HayKOH SIBJICHHU U ITPOLIECCOB B
npupozie ¥ oOlIecTBE, POJIM MaTeMaTHMYeCKOro MOJEIUpPOBaHMS B HAayyHOM I1O3HAHMM M B IPAKTHKE
croco0cTByeT (POPMHPOBAHUIO HAYYHOIO MMPOBO33PEHMSI M KauyeCTB MBbIIUIEHUS, HEOOXOAMUMBIX IS
aJlanTaluy B COBPEMEHHOM IIU(PPOBOM OOIIECTBE.

N3yuyenne anreOpsl LENEHANPaBICHHO O0ECHEYMBAET PA3BUTHUE YMEHHs HAOIIONaTh, CPABHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, pAa3BUBA€T KPUTUYHOCTh MBIIUICHUS, CHOCOOHOCTh apPryMEHTHPOBAHO
00OCHOBBIBATh CBOM JICHCTBHS W BBIBOABI, (hopMynupoBaTh yTBepkiaeHHs. OcCBoeHHE Kypca anreOpbl
o0ecreynBaeT pa3BUTHE JIOTHYECKOTO MBIIIJICHUS 00yYaroIIUXCsl: OHU UCTONb3YIOT A€yKTUBHBIE U
UHAYKTHUBHBIE pacCyKIEHUS, 0000IIeHNE U KOHKPETHU3ALIHI0, a0CTparupoBaHUE U aHAJIOTHIO.
3ATAYH:

. IIPUBUTH TIO3HABATEIIBHBI MHTEPEC K HOBOMY JUIsl YYEHMKOB IIPEIMETY 4Yepe3 CHCTEMY
pa3HOOOpa3HbIX MO (opMe ypOKOB HM3y4eHHMs HOBOTO MaTepHaja, JlabopaTopHble paldOoThbl, 3KCKYPCHH,
HECTaHJApTHBIC YPOKH KOHTPOJIS 3HAHU;

. CO3/1aBaTh YCJIOBHs i (OPMUPOBAHUA Yy YYAIIUXCS MPEIMETHOM M y4eOHO-UCCIIe0BATENbCKOM
KOMIICTEHTHOCTEI;
. 00eCneunTh yCBOGHUE YYAIIMMHUCS 3HAHUH OCHOB XUMHUYECKOW HAYKH: BaKHEHUIHNX (HaKTOpOB,

MOHSTUN, XMMHUUYECKUX 3aKOHOB W TEOPHUH, S3bIKAa HAYKH, JOCTYIHBIX O0OOOIIEHUN MHPOBO33PEHUECKOTO
XapakTepa B COOTBETCTBHH CO CTAHAPTOM XUMUYECKOTO 00pa30BaHus;
. Croco0CTBOBATH (POPMUPOBAHUIO Y IIKOJIBHUKOB MIPEAMETHBIX YMEHHUI U HABBIKOB: YMEHUS paboTaTh
C XMMHUYECKUM 00OpYIOBaHHEM, HAONIO/IaTh U OMHCHIBATH XMMHUYECKHUE SIBIICHUS, CPABHUBATh UX, CTABUTH
HECJIO’KHBIE XMMUYECKHE OTBITHI, BECTH HAOJIOICHUSI UepPE3 CUCTEMY JIA0OPATOPHBIX, TPAKTUUYECKUX PabOT 1
3KCKYpCHUH;
. MIPOJIOJKUTH Pa3BUBATH Y O0YJAOIINXCSI00IIeyueOHbIe YMEHHS U HABBIKK: 0C000€ BHUMAaHUE YICIIUTh
Pa3BUTHIO YMEHUS MIEPECKA3BIBATh TEKCT, AKKYPATHO BECTU 3alIUCH B TETPAJIU U J€NaTh PUCYHKH.
[Iporpammbl 00eCIEUMBAIOT JOCTH)KCHHE BBIMTYCKHHUKAMUA OCHOBHOM IMTKOJIBI OMPENEIEHHBIX JTUYHOCTHBIX,
METaIpeAMETHBIX U MIPEJAMETHBIX PE3yJIbTaTOB
OCHOBHBIE JIMHUU KYPCA

B cTpykType mporpaMMbl yaeOHOTO Kypcea «Anredpay Uit OCHOBHOTO 00IIeTo 00pa3oBaHUs
OCHOBHOE€ MECTO 3aHMMAIOT COJICPKATEIHHO-METOANYECKHE TUHUU: «Hucna i BEIYUCIICHUS,
«AnreOpanueckue BEIpaKEHUs», «YpaBHEHUS U HepaBeHCTBay, «DyHkuuny. Kaxgas u3 aTux
COJIEPXKATENHHO - METOIMYECKUX JIMHUN PAa3BUBACTCS HA MIPOTSHKEHUH TPEX JIET U3yUeHUs Kypca,
B3aMMOJICHCTBYS C IPYTUMH €T0 JIMHUAMU. B X0/1e u3ydeHus: yaeOHOTo Kypca 00ydaronuMcs MPUX0TUTCs
JIOTUYECKH PACCYKIaTh, UCIIOIH30BaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK. B CBS3M C 3THM B IpOrpamMmy
yueOHOro Kypca «Anredpay BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTUKHU, TIPEICTABICHHBIE BO BCEX OCHOBHBIX
paszienax MaTeMaTHYECKOTO 00pa30BaHMS M CIIOCOOCTBYIOIIUE OBJIAJICHUIO OOYJAIOIIIMMUCS OCHOB



YHHUBEPCATHHOTO MaTEMATHUECKOTO si3bIKa. CofepKaTebHON U CTPYKTYPHOM 0COOEHHOCThIO Y4€0HOTO
Kypca «AnreOpay sIBISETCS €r0 HMHTETPUPOBAHHBIN XapakTep.

Conepxannie TUHUHN «YKCTa U BEIYUCICHUS) CIIY)KUT OCHOBOM IS JATbHEHIIIETO U3ydeHUS
MaTEMaTHKH, CIOCOOCTBYET PAa3BUTHIO y O0YUYAIOIIUXCSI IOTHYECKOTO MBIIIUICHUS, (DOPMUPOBAHHUIO YMECHUS
MOJIb30BATHCS AITOPUTMAMHU, & TAKIKE MPUOOPETCHHUIO PAKTUYECKUX HABBIKOB, HEOOXOIMMBIX IS
MIOBCEHEBHOM KU3HU. Pa3BUTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMUsI CBSA3aHO C
palMoOHaTBHBIMU U UPPAIlMOHATFHBIMU YHCIIaMU, ((OPMUPOBAHUEM MPEACTABICHUN O JCHCTBUTEILHOM
qricie. 3aBeplIeHrue OCBOCHUS YUCIIOBOM JIMHUM OTHECEHO K CPEeAHEMY 00IIeMy 00pa30BaHHIO.

Copepxanne IBYX alredpandecKux JTUHUN — «AJTeOpandecKrue BhIPaKCHUS
U «YpaBHEHHsSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHHIO Y OOYYAIOLIMXCS MATEMATHYECKOTO
anmapara, HeoOXOAMMOTO JJIsl PEIICHUS 3a7]a9 MATEMATHKHU, CMEKHBIX TIPEIMETOB U MTPAKTHKO-
OpPUCHTHUPOBaHHBIX 3371a4. Ha ypoBHE OCHOBHOTO 0011Iero 00pa3oBaHus y4eOHBIH MaTeprall TPYIITUPYETCs
BOKPYT pallMOHAILHBIX BhIpAKCHHA. AJredpa JeMOHCTPUPYET 3HAUCHUE MATEMAaTHKH KaK S3bIKa IS
MIOCTPOCHHS MATEMaTHYECKUX MOJIEIICH, ONTMCAHMUs TIPOIIECCOB U SIBJICHUH peallbHOTo Mupa. B 3amaun
o0OydeHus anredpe BXOAT TAKXKE JATbHEHIIIEe pa3BUTHE aITOPUTMUYECKOTO MBIIIICHUS, HEOOXOAUMOTO, B
YaCTHOCTH, JUISI OCBOSHHSI Kypca MHPOPMATUKH, ¥ OBJIAJICHUE HABBIKAMH JICTYKTUBHBIX PACCYKICHHUN.
[IpeoOpazoBanre CUMBOJIBHBIX (POPM CITOCOOCTBYET Pa3BUTHIO BOOOpaKEeHUsI, CIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne GQyHKINOHATEHO-TPAQUIESCKON JIMHAN HAICJICHO HA MOJIyYeHHE 00yJatonUMUCs
3HAHUH O PYHKIHUAX KaK BAKHEHIICH MaTEMAaTUYECKON MOICIH [Tl OIUCAHUS U UCCIICIOBAHHUS
Pa3HOOOPA3HBIX MPOIIECCOB U SIBICHUI B IPUPOE U 001IecTBe. M3yduenne marepuaina CiocoOCTBYET
Pa3BUTHIO Y O0YYAIOUIMXCSl YMEHHSI UCIIOJIb30BATh PA3JIMYHbIC BEIPA3UTEIILHBIC CPEICTBA S3bIKA
MaTEeMaTHKH — CJIOBECHBIC, CHMBOJIMYCCKHUE, rpaQUiecKre, BHOCUT BKJIAl B ((OPMUPOBAHHE
NPECTaBICHUN O POJIM MATEMATHKHU B PA3BUTHH [IUBUIIN3ALUU U KYJIbTYPBI.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yIbTaThl OCBOEHUS IPOrpaMMbl yueOHOro Kypca «Anredpa» XapakTepus3yrTcs:

® [aTPUOTUYECKOE BOCIUTAHUE:
MPOSIBJICHUEM MHTEPECa K MPOLUUIOMY M HACTOAIIEMY POCCUMCKON MaTeMaTUKH, LIEHHOCTHBIM OTHOLIEHUEM
K JIOCTH)KEHUSIM POCCHUMCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKOM IIKOJIbI, K UCITOIb30BAHUIO ITUX
JOCTHIKEHHUH B IPYIUX HAayKaX U MPHUKIATHBIX chepax;

® TPaXJTAHCKOE U JIyXOBHO-HPABCTBEHHOE BOCITUTAHUE:
TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEH TpaXIaHNHA U peau3alliy €ro MpaB, MPEJACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUHN, MPOIEAYp TPakKAaHCKOTO
oO1recTBa (HarpuMep, BBIOOPHI, OTPOCHI), TOTOBHOCTBIO K OOCYXK/IEHUIO ITHUECKUX MPOOJIeM, CBSI3aHHBIX C
MPaKTUYECKUM NPUMEHEHUEM JOCTUKEHUN HayKH, OCO3HAHUEM BAKHOCTU MOPATbHO-3TUUYECKUX
MIPUHITUTIOB B JESATEIHLHOCTH YIEHOTO;

® TpPYAOBOE BOCIUTAHUE:
YCTaHOBKOM Ha aKTMBHOE YYacCTHE B PEILICHUH NMPAKTHUYECKUX 3a7a4 MaTeMaTHUYE€CKOW HANPaBIEHHOCTH,
OCO3HAaHWEM BOKHOCTH MaTEMaTHYECKOTO 00pa30BaHUs HA MIPOTSHKCHUH BCEH JKM3HU TSI YCTICIITHOM
po(hecCHOHANBEHOM IEATENILHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHI, OCO3HAHHBIM BHIOOPOM H
MOCTPOEHNEM WHIMBUAYATHHOW TPaeKTOPUH 00pa30BaHMS M )KH3HEHHBIX IJIAHOB C YUYETOM JIMYHBIX
WHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEIH;

® OCTETHYECKOE BOCIIUTAHUE:
CIOCOOHOCTBIO K SMOIIMOHATBHOMY U ACTETUUECKOMY BOCIPHUSITHIO MATEMaTHIECKUX 0OBEKTOB, 3a/ad,
pelieHui, paccy X AeH!H, YMEHHUIO BUJIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

® [ICHHOCTH HaYYHOTO TIO3HAHUS:
OpHUEHTAIINEH B IESATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHsI YETIOBEKA, TPUPOILI U OOIIECTBA, TOHUMAHUEM MaTeMaTHIECKON HAyKH Kak
cdepbl 4eTOBeUeCKOH IeITeTbHOCTH, ITANOB €€ PA3BUTUS U 3HAYMMOCTH ISl Pa3BUTHS [IUBUIIN3AINH,
OBJIQJICHHEM SI3BIKOM MaT€MaTUKU U MAaTEMaTHYECKON KYJIbTYypOH KaK CpeICTBOM MTO3HAHUS MHUDA,
OBJIQJICHHEM MPOCTEHITUMU HABBIKAMH MCCIIEI0BATEIbCKON EATEIbHOCTH;

e (pusmueckoe BocnuTaHue, GOPMUPOBAHNE KYJIbTYPHI 3J0POBbS M SMOIIMOHAIBHOTO OJIarONOIydHns:



TOTOBHOCTBIO IPUMEHATh MaTEMATUUECKUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBBS, BEACHUS 310pPOBOTO
o0pa3za xu3HU (370pOBOE MUTAHUE, COATAHCHPOBAHHBIN PEKUM 3aHATUH U OTIbIXA, PETYIspHas hu3ndecKas
AKTUBHOCTH), COPMHPOBAHHOCTHIO HAaBBIKA Pe(PICKCHH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO
Ke MpaBa APYroro 4eJoBeKa;

® SKOJOIMYECKOE BOCIIUTAHUE!
OpHEHTAIel Ha MPUMEHEHNE MaTeMAaTHYECKUX 3HAHUHN JJIS peIIeHus 3a/1a4 B 00J1aCTH COXPAHHOCTH
OKpYKarolllel cpelibl, IJIaHUPOBAHUS MOCTYIKOB U OI[EHKH MX BO3MOXKHBIX MOCJIECTBUI JIJIs1 OKpY KaroIei
Cpezbl, 0CO3HAaHUEM TII00ATBHOTO XapaKTepa HIKOJOTHIECKUX MPOOJIEM U MyTel UX pelieHus;

e ananTanus K U3MEHSIOLIMMCS YCIOBUSM COIIMAIBHON U IPUPOIHON CPEIbL:
TFOTOBHOCTBIO K JIEHCTBUSIM B YCIOBUSIX HEONPEAEIEHHOCTH, TOBBILIEHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH
yepe3 MPaKTUYECKYIO JIeATeIbHOCTh, B TOM YHCIIE YMEHUE YUYUTHCS Y APYTUX JII0/IeH, MpUoOpeTaTh B
COBMECTHOMH JI€ITE€IbHOCTH HOBBIC 3HAHUS, HABBIKK U KOMIIETEHIIMH U3 OIBITA APYTUX;
HE00X0IMMOCTHIO B (POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM YHCIe (POPMYTUPOBATH UICH, TOHATHS,
TUIOTE3bl 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE paHee HEM3BECTHBIX, 0CO3HABATh A€(PUIIUTHI COOCTBEHHBIX
3HAHUN U KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE PA3BUTHE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIHUIO KaK BbHI30OB,
TpeOYIOLINA KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIE PEIICHUS U JeHCTBUS, (OPMYINPOBATH U
OILICHUBATh PUCKU U MOCIEACTBUS, GOPMUPOBATH OIIBIT.
METANPEIMETHBIE PE3YJIbTATDI:
[To3naBaTeNnbHBIE YHUBEPCAIbHBIE YU€OHBIC JCHCTBUS

e basoBble noruueckue AeMcTBUS:
- BBISIBJISITH M XapaKTePU30BaTh CYLIECTBEHHBIE IPU3HAKU MAaTEMATUYECKUX OOBEKTOB, TOHITUH,
OTHOIICHHUIA MEXy TOHATUAMH, (HOPMYITHPOBATH ONPEIEICHUS TIOHATHIA, YCTAHABIMBATH CYIIECTBEHHBIN
MpU3HAK KJIacCU(pUKAIMU, OCHOBAHUS 7151 000OUICHHS U CPaBHEHHSI, KPUTEPUH ITPOBOJUMOTO aHAJIH3a;
BOCIIPHHUMATh, (HOPMYyITUPOBATh U TIPE0OPA30BHIBATE CYXICHUS: YTBEPIUTEIbHBIC H OTPHUIIATEIbHBIC,
€IMHUYHBIC, YaCTHBIE U OOIINE, YCIOBHBIE;
- BBISIBIIITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEYHS B (haKTax, JaHHBIX,
HAOJIOJICHUSX U YTBEPKACHUSX, MpeJuiaraTb KPUTEPHUH Vsl BBISIBIICHUS 3aKOHOMEPHOCTEN U IMPOTHUBOPEYUHIA;
JIeJ1aTh BBIBOJIbI C MCIIOJb30BAaHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHbBIX U UHAYKTUBHBIX YMO3AK/IIOUEHUH,
YMO3aKJIOUEHUH 110 aHaJIOTUH;
- pa30upath JOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUH (MIPsIMBIE U OT IPOTUBHOTO), IPOBOJUTH
CaMOCTOSITENIbHO HECIIOKHBIE TOKA3aTeIbCTBA MaTEMaTHUYECKUX (DAaKTOB, BEICTpanBaTh apryMEHTAIHIO,
IPUBONUTH MPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;
- BBIOMpaTh c1oco0 pelieHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHUs, BEIOUPATh
HanOoJiee MOAXOAMUN ¢ yYETOM CaMOCTOSITEIBHO BBIICIIEHHBIX KPUTEPHUEB).

e ba3oBble uccienoBareabckue AeCTBUS:
- UCTOJIb30BATh BOMPOCHI KaK UCCIIEA0BATENLCKUI MHCTPYMEHT MO3HaHUs, (POPMyITUpOBaTh BOIPOCHI,
dukcupyroue NpoTUBOpeure, IpodiieMy, CaMOCTOSATENBHO YCTaHABIMBATh HICKOMOE U JIaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHI0, MHEHHE;
IPOBOAMTH 10 CAMOCTOSATEIBHO COCTABIEHHOMY IUIaHY HECIIOKHBIM SKCIIEPUMEHT, HEOOIIBIIIOE
UCCIIEIOBaHME MO YCTAaHOBJIEHUIO OCOOCHHOCTEN MaTeMaTHYecKoro 00beKTa, 3aBUCUMOCTEH 00BEKTOB
MEXIy COOO0M;
- CaMOCTOATENIbHO (pOopMyTHpOBaTh 000OIIEHNS U BBIBOJIBI IO Pe3yJIbTaTaM NMPOBEAEHHOTO HAOIIOICHHS,
HCCJIEIOBaHMSI, OLICHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX PE3YyIbTaTOB, BEIBOJIOB  000OIIEHHUI;
IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHUE MPOIIECCA, @ TAKKE BBIABUIATh IIPEIIOJIOKEHNS O €70 Pa3BUTUU B
HOBBIX YCJIOBHUSIX.

e Pabora ¢ unpopmanueii:
- BBISIBJIATh HEJOCTATOYHOCTD U U30BITOYHOCTh MH(OPMALINH, TaHHBIX, HEOOXOIUMBIX JUIS PELICHUS 3a1auy;
BbIOMpaTh, aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3IUYHBIX BUAOB U
¢dbopM npencTaBIeHHS;
- BBIOMpaTh GopMy NpeacTaBieHuss HHGOPMaAIMU U UIUTFOCTPUPOBATH PelllaeMble 3aJaul CXeMaMH,
JuarpaMMamu, HHOUM rpaguKoil 1 UX KOMOWHAIUSMU;
OLICHUBATh HAJEKHOCTh MH(POPMALIMH 110 KPUTEPHSM, PEAJIOKEHHBIM YUUTEIEM WIH CHOPMYIHPOBAHHBIM
CaMOCTOSITENIBHO.

e KomMmMyHHKaTUBHbIE YHUBEpCAIbHbIE yUeOHbIE AEHCTBUS:



- BOCIPUHHUMATH U ()OPMYITUPOBATH CYKIACHHUSI B COOTBETCTBHH C YCIOBHSIMH U IIETISIMU OOIICHHUSI, SICHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS T10
XOJly PEIICHHUs 3a/1a4¥, KOMMEHTHUPOBAThH MOTyYEHHBIA PE3YIbTAT;
B X0/ 00CYX/I€HUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOi TeMbl, IPOOJIEMBI, pelaeMoii 3a1a4H, -
- BBICKa3bIBaTh HJICH, HAIICJICHHBIC HAa IOUCK PELICHHUs, CONIOCTABIATh CBOU CYXKJICHUS C CYXICHUSIMHU
JIPYTUX YYaCTHHKOB JMajora, OOHapy>KMBaTh Pa3iMuue U CXOJICTBO IMO3ULIUN, B KOPPEKTHOU popme
(dbopMynHpOBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;
- IPE/ICTABJIATh Pe3yIbTaThl PEUICHH 33/1a4H, SKCIIEpUMEHTA, UCCIIeI0BAaHUS, IPOEKTAa, CAMOCTOSATEIHHO
BBIOMPATH (OPMAT BBICTYIJICHUS C YUETOM 3aja4 MPE3eHTAIN 1 OCOOCHHOCTEH ayIuTOPHH;
MOHMMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUYalbHONU paOOThI PU PElICHUU Y4eOHbIX
MaTeMaTHYECKUX 3a]1a4;
- IPUHUMATH 11€JIb COBMECTHOM NI TEIbHOCTH, IIJIAHUPOBATh OPraHU3aLIMI0 COBMECTHON PadoTHI,
pacnpenensaTb BUIIbI paboT, TOTOBAPUBATHCS, 00CYKIATh MPOIECC U Pe3yIbTaT padoThI, 0000IIaTh MHEHUS
HECKOJIBKHX JIIOACH;
- y4acTBOBATh B TPYIMIIOBHIX (hopmax paboThI (00CYkIeHUsI, 0OOMEH MHCHHUSIMH, MO3TOBBIE IITYPMBI H
JPYTHE), BBIIOIHSITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JCUCTBUS C APYTUMHU WICHAMU KOMAaH/IbI,
OLICHUBATh KAYECTBO CBOETO BKJIaJa B OOLIHIA MIPOAYKT 110 KPUTEPUSIM, CPOPMYITNPOBAHHBIM YIaCTHUKAMH
B3aMMOJICHCTBHS.

e PerynsaTuBHBIC YHUBEPCAIBLHBIC YIeOHBIC ICHCTBUS

1. Camoopranusanus:
CaMOCTOSITENIbHO COCTABJISATH IJIaH, AITOPUTM PEIIeHUs 3aa4uu (WM €ro 4acThb), BBIOUPATh CIIOCOO peIIeHUs
C Y4E€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(pOpPMAIIHH.

2. CaMOKOHTPOJIb, SMOIIMOHAIEHBI MHTEJUIEKT:
BJIAJIETh CIIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIS IIPOLiecca U pe3ysIbTaTa pelieHusl MaTeMaTHYeCKOn
3a/1a4u;
[IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PELICHUH 331a4l, BHOCUTh KOPPEKTHUBBI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENILCTB, HAlAGHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3yJIbTaTa JESATEIIbHOCTH IOCTABICHHOM 11€JU U YCIOBUSAM, OOBSCHATh MPUUHHBI
JOCTHOKEHUS T HEAOCTHXKEHUSI LIeJIH, HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

NPEJMETHBIE PE3YJIbTATHI:

K kxoH1y 00yueHus B 7 kjacce 00y4yarolUiics MOIYYUT CIAEAYIOUUE NPEIMETHBIE PE3YIbTAThI:
e Yucna ¥ BBIYHUCIICHUS:

- BBITIOJIHATH, COYETasl YCTHBIE U MUCbMEHHBIE TIPUEMBI, apru(METHIECKHE ACUCTBUS C PAlMOHATIHLHBIMU
YHCIIaMH;

- HAXOJWUTh 3HAYEHUS YUCIIOBBIX BBIPAKECHUH, MPHUMEHSATH pa3HOOOpa3HbIEe CIIOCOOBI M MPUEMBI BBHIYHCIICHUS
3HaYeHUH APOOHBIX BBIPAXKEHUH, co/lepKallluX OOBIKHOBEHHBIE U IECSITUYHbIE TPOOH;

- IEPEXOAUThH OT OJAHOM (POPMBI 3alMCH YUCEN K APYroil (IpeoOpa3oBbIBaTh AECITUUHYIO IpOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTHU B OECKOHEUHYIO JECTUYHYIO APOOB);

- CPaBHUBATh M YIIOPSAJOYNBATH PAIMOHAIBHBIC YUCIIA;

- OKPYIJIATh YHCIIA;

- BBITIOJTHATH TPUKUAKY U OIEHKY Pe3yJIbTaTa BRIYUCICHUH, OIIEHKY 3HAYEHUH YUCIIOBBIX BBIPAKECHUH.
BBITOJIHATH ICHCTBHS CO CTEMEHSMU C HaTYpaJbHBIMU ITOKA3aTENSAMU,

- IPUMEHSTH MPU3HAKH JIEIMMOCTH, Pa3IoKeHNE Ha MHOKHUTEIH HATYPaJIbHBIX YHCEN;

-pemaTh NPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H1, CBSI3aHHBIE C OTHOILICHHUEM BEIUYHH,
IPOMOPLHUOHATBHOCTBIO BETMUNH, IPOLEHTAMHU, HHTEPIIPETUPOBAThH PE3yIbTAThl peIICHHs 3a/1a4 ¢ YIETOM
OTpaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX O0OBEKTOB.

e AnreOpanyeckue BbIpaXKECHUS:

- HCTIOJIH30BATh ANTeOpPandecKyI0 TEPMUHOIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B TIPOIIECCE OCBOCHUS
y4eOHOT0 MaTepuana;

- HAXO/IUTh 3HAUCHUS OYKBEHHBIX BBIPAKEHUH MTPH 33 JaHHBIX 3HAYCHUSX MTEPEMEHHBIX.

- BBIMOJIHATH MPeo0pa30BaHUs LIEJI0T0 BEIPAKEHHUS B MHOT'OWIEH NPUBEIEHUEM MOIOOHBIX CIaraeMbIX,
PaCKpBITHEM CKOOOK;



- BBITOJIHATH YMHOXXEHHE OJTHOWIEHA HA MHOTOWIEH U MHOTOWJIEHA Ha MHOTOYJICH, IPUMEHSATH (POpMYJIbI
KBaJlpaTa CyMMBI U KBaJpaTa Pa3HOCTH;
- OCYIIECTBJIATH PA3JI0KEHHE MHOTOWIEHOB HA MHOYKUTEIHU C TIOMOIIBIO BEIHECEHUS 32 CKOOKH O0IIEro
MHOXHTEJIS, PYNIUPOBKU CJIaraeMbIX, IPUMEHEHHUS (OPMYJI COKPAILEHHOIO YMHOKEHHSL.
- IPUMEHSTH IPe0OPA30BaAHNU MHOTOUICHOB ISl PELICHUS PA3IUYHBIX 33/1a4 U3 MAaTEMAaTUKH, CMEXKHBIX
IIPEIMETOB, U3 PEAIbHOM IPAKTHKH;
- UCTIOJIH30BATh CBOWCTBA CTENICHEH C HATYypaJbHBIMU IMOKA3aTEISIMU JJIsl IPEOOPa30BaHMsI BHIPAKECHUH.

e VYpaBHEHUS U HEPABEHCTBA!
-pelaTh JMHEWHbIE YPABHEHHS C OAHOM IIEPEMEHHOM, IPUMEHSIs IPaBUIIa IEPEX0a OT HCXOJHOTO
YPaBHEHHUS K paBHOCUJIbHOMY eMy. I[IpoBepsTh, SIBIISIETCS 1M YUCIIO KOPHEM YPAaBHEHUS;
- IPUMEHSATh rpaduyecKre METObI IPHU PEIICHUH JUHEHHBIX YPaBHEHUH U UX CHCTEM;
- TOIOMpaTh MPUMEPHI Map YUCEJI, ABISIOMIUXCS PEIIeHUEeM JTMHEHHOTO ypaBHEHHUS C IByMsI [IEPEMEHHBIMU;
- CTPOMUTBH B KOOPAMHATHOM MJIOCKOCTU I'paUK JIUHEHHOTO0 YpaBHEHMSI C ABYMsI IEPEMEHHBIMU, M10JIb3YSICh
rpaduKoOM, IPUBOAUTE IPUMEPHI PELICHUS YPAaBHEHHUS;
- pelmarb CUCTEMBI JBYX JIMHEHHBIX YpaBHEHUH C BYMs IIEPEMEHHBIMH, B TOM YHUCIIE TpapUUECKH;
- COCTaBJIATh U pELIaTh JJUHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUM 10 YCIIOBUIO 3a/1a4H,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M ITOJIyYE€HHBII pe3yJbTar.

e  OyHKIUU:
- 1300pakaTh Ha KOOPJAMHATHON IPSIMOM TOYKH, COOTBETCTBYIOLIUE 33JaHHBIM KOOPAMHATAM, JIYUH,
OTPE3KHU, UHTEPBaJIbI, 3alIMChIBATH YHCIOBBIE IPOMEKYTKH Ha alre0pandyeckoM s3bIKe;
- OTMEYaTh B KOOPIAUHATHOM IIIOCKOCTH TOYKH I10 3aJaHHBIM KOOPJMHATAM, CTPOUTH I'paUKH JIMHEHHBIX
byukuii. Ctpouts rpaguk GyHKIUHN Y = [X|;
- OTIMCHIBATH C MIOMOMIBIO (DYHKIMI M3BECTHBIC 3aBUCIMOCTH MEX/y BETMYMHAMU: CKOPOCTH, BpeMs,
paccTosiHue, 1ieHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOJUTEIBHOCTD, BpeMsl, 00bEM pabOThI;
- HaXOJUTh 3HaU€HUE (PYHKIUU 110 3HAYCHUIO €€ apryMEHTa;
- IOHUMATh rpaduyeckuii crocol MpeAcTaBIeHUs U aHaIKu3a HHPOPMALIUK, U3BJIEKATh U HHTEPIPETUPOBATh
UHPOPMALINIO U3 TPAPHUKOB PEATHHBIX MPOIIECCOB M 3aBUCUMOCTEH.
K koHiy o6yuenus B 8 kjacce o0yyaromuics MOIy4UT CIEAYIOIINE IPeAMETHbIE pe3yJIbTaThl:

e Yucna v BBIYNCICHUSA:
- ACII0JIB30BAaTh HAYAJIbHBIE MTPEICTABICHNSI O MHOYKECTBE IEHCTBUTENBHBIX YUCEI I CPAaBHEHMS,
OKpYTJIEHUS U BBIYUCIICHUH, N300pakaTh AEHCTBUTEIbHbIC YHCIA TOUKAMU HA KOOPAMHATHON MPSMOH;
- IPUMEHSTH MOHATUE apU(PMETUYECKOTO KBAAPATHOTO KOPHS, HAXOIUTh KBAapATHbIE KOPHU, UCTIONb3YS
pU HEOOXOIUMOCTH KaJIbKYJSTOD, BBIMOIHATE IPeo0pa3oBaHusl BBIPAXKEHUH, COAECPIKAIIMX KBAApaTHbIE
KOPHH, UCIIOJIb3ysl CBOMCTBA KOPHEM;
- UCTOJIb30BATh 3aIIMCH OOJBIINX U MaJIbIX YHCEN C TOMOIIBIO AECATHUHBIX Ipodei u creneneit uncna 10.

e AnreOpanyecKue BbIpaXKeHHUs:
- IPUMEHSATH NMOHATHE CTENEHH C 1IeJIbIM II0Ka3aTesIeM, BhIOIHATh IPeoOpa3oBaHus BEIpaKEHUH,
COJIeprKalIiX CTEIEHH C LEIbIM II0Ka3aTeNeM;
- BBIMOJIHATH TOXK/IECTBEHHbIE TPE0OPa30BaHUs PALIMOHAIBHBIX BBIPAKEHUH HAa OCHOBE MpaBUII JeHCcTBUI
HaJl MHOTOWIEHAMH U anre0panyecKuMu ApoOsMH;
- pacKiabIBaTh KBaJPATHBIN TPEXUWIEH HA MHOKUTEIIN;
-IIPUMEHSATH Pe0Opa30BaHus BhIPAKEHUM JIIsl pelIeHrs pa3IMuHbIX 3a]]a4 U3 MaTeMaTHKH, CMEKHBIX
IIPEIMETOB, U3 PEAIbHON IPAKTHKH.

e VYpaBHEHUS U HEPABEHCTBA:
- pelaTh JIMHEWHbIe, KBaIpaTHbIE YPAaBHEHUS U pallMOHAJIbHbIE YPAaBHEHHUS, CBOSIINECS K HUM, CUCTEMBI
JBYX YPaBHEHUH C IByMs IEPEMEHHBIMY;
- IPOBOJUTH NMPOCTEUIITNE UCCIIeI0BAaHUSI YPAaBHEHUHN U CUCTEM ypaBHEHUH, B TOM YHCJIEe C TPUMEHEHUEM
rpadu4ecKux MpecTaBIeHH (yCTaHABINUBATh, UMEET JI ypaBHEHUE WIIM CUCTEMA YPAaBHEHUN pelIeHUs,
€CJIM UMEET, TO CKOJIbKO, U MPOoYee);
- IEPEXOMUTH OT CIIOBECHOM (POpMYTUPOBKH 3a7a4l K €€ alre0pandeckoil MOAEIN ¢ TOMOIIBIO COCTaBICHUS
YpaBHEHHUS WM CUCTEMBl YPaBHEHUN, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJjaul
MIOJIyYEHHBIH PE3yJIbTaT;
- IPUMEHSTHh CBOWCTBA YHCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH, PEIIaTh JUHEHHbIE HEPABEHCTBA C
OJTHOW TIEPEMEHHOM U UX CHCTEMBI, 1aBaTh rpauyuecKyro WITIOCTPALIMIO MHOXKECTBA PeIlIeHHUH
HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

e OyHKIUU:



-IIOHUMATh ¥ UCIIOJIb30BaTh (PYHKIIMOHAIBHBIE TIOHSATHS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHNUS),
OTpeeNATh 3HaUeHHe (PYHKIUHU [0 3HAUEHUIO apryMEHTa, ONpeAesaTh CBOMCcTBa pyHKIMU 1O e€ rpaduKy;
- CTPOUTD TpauKu dJIEMEHTAPHBIX (GYHKUIMH BUA:
y =k/x,y=x2, y=x3,y = x|, y = VX, OHCHIBATH CBOMCTBA YNCITOBON (GYHKIHH IO €& rpaduKy.
K koHiry o0y4yenus B 9 kiiacce 00yJaromIHiAcs MOJYIHUT CICIYIOIINE TPEIMETHBIC PE3yIbTaThI:

e Uucna 1 BBIYUCICHUS:
- CpaBHUBATh U YHOPSAAOYUBAThH PallMOHANIbHBIE U UPPALIMOHATILHBIC YHCIIA;
- BBITIOJIHATH apu(METHYECKHE JCHCTBUS C PAllMOHATILHBIMU YHCIIAMH, COYETAst YCTHBIC U MIChMEHHbIC
MPUEMBI, BBITIOJIHATH BHIYMCIICHUS C UPPALMOHAIbHBIMH YHCIIAMU;
- HaXOJIUTh 3HAYCHHUS CTEIICHEH C [EIBIMU TIOKA3aTeNIIMUA U KOPHEH, BEIYUCIISITh 3HAUCHUST YHCIIOBBIX
BBIPAXKEHUI;
- OKPYIJIATH JEHCTBUTEILHBIC YUCIIA, BBIMOIHITH IPUKUIKY PE3YJIbTaTa BEIYMCIICHHA, OIICHKY YHCIIOBBIX
BBIPAXKEHHUI.

e YpaBHEHUS U HEPABCHCTBA
- pemarhb JUHEHHbIC U KBaIpaTHbIC yPaBHEHUS, YPABHEHUS, CBOASIINECS K HUM, IPOCTEHIIIE JPOOHO-
paloHaibHbIEe YPaBHEHUS;
- pelIaTh CUCTEMBI IBYX JIMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CHCTEMBI JIBYX YPaBHCHHUIA, B
KOTOPBIX OJTHO YpaBHEHUE HE SIBISIETCS JTUHEHHBIM;
- pemarh TEKCTOBBIE 33J]au alire0pandeckuM CIIOCOOOM C TIOMOUIBIO COCTABIICHHS YPABHEHHS UM CUCTEMBI
JBYX ypaBHEHUH C IByMS IEpEMEHHBIMH;
- IPOBOJIUTH MPOCTEHIITNE NCCIICAOBAHMS YPAaBHEHUH U CHCTEM YPaBHEHUH, B TOM YHCIIE C IPUMEHEHUEM
rpaduueckux npeacTaBieHul (YCTaHABINBATh, UMEET JIU YpaBHEHUE WM CHCTEMa YPAaBHEHUH pelleHus,
€CIIM IMEET, TO CKOJIBKO, U TIpoUee);
- pelaTh JIMHEeWHbIE HEPaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300paxkaTh pElICHHE HEPABEHCTB Ha
YUCIIOBOM MPAMOM, 3alMChIBATh PEMIEHUE C IIOMOILBIO CUMBOJIOB;
-pelIaTh CUCTEMbI JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIIME KBAIPATHOE HEPABEHCTBO,
n300pakaTh pelIeHre CUCTEMbI HEPAaBEHCTB Ha YHMCIIOBOW MPSIMOIA, 3aITMCHIBATh PEIICHUE C TIOMOIIBIO
CUMBOJIOB;
- UCTIOJIH30BATh HEPABEHCTBA IPU PEIICHUH PA3IMYHBIX 3a/1a4.

e OyHKIUU
- pacro3HaBaTh (PYHKIIUU U3YYEHHBIX BUIIOB. [I0Ka3bIBaTh CXEMAaTUYECKHU PACIIONIOKEHNE HA KOOPAUMHATHOM
mockocTH rpadukos Gyukmmii Buma: y = kx, y =kx + b,y =k/x,y=ax2 + bx + ¢, y=x3,y =\x,y = |x|, B
3aBUCHUMOCTH OT 3Ha4eHHH K0d(h(PUIIMEHTOB, OMUCHIBATH CBOICTBA (PYHKIIMIA
- CTPOUTH U H300pakaTh CXeMAaTHICCKU TpaPUKH KBAIPATHUHBIX (DYHKITUH, ONTUCHIBATH CBOMCTBA
KBaJIpaTHUHBIX (QYHKIUH MO UX rpadukam;
- pacro3HaBaTh KBAPATUIHYIO (YHKITHIO 1O POpMYyJIe, MPUBOJIUTH TPUMEPHI KBAIPATHIHbBIX (QYHKIIUN U3
peanbHO XU3HU, (PU3UKH, TEOMETPHH.

¢ YucioBsle MOCIEA0BATENIEHOCTH U IPOTPECCHU
- pacmo3HaBaTh apuPMETHIECKYIO U TEOMETPUUYECKYIO POTPECCHH MPHU Pa3HBIX CIIOCO0AX 3a/1aHus;
- BBITIOJIHATH BBIYUCIICHHS C HCIIOJIb30BaHUEM (OpMYIT N-TO WieHa apu(pMeTHIECKON 1 TeOMETPHIECKOM
MPOTrPECcCUil, CYMMBI MEPBBIX N YICHOB;
- 1300pakaTh WICHBI MTOCIIEIOBATEIPHOCTH TOYKaMHU Ha KOOPIWHATHOM IIJIOCKOCTH,
- pelaTh 3aa41, CBI3aHHbBIE C YUCIOBBIMH MOCIICIOBATEILHOCTSIMH, B TOM YHUCIIC 33/Ia4H U3 pPeaTbHON
YKU3HHM (C UCTIONB30BAHUEM KAIBKYISITOPA, ITU(GPOBBIX TEXHOJIOTHH).

®OPMBI TEKYIIEI'O KOHTPOJISA U TIPOMEXYTOYHOM ATTECTAIIIA
Hcnonb3yemple BUABI KOHTPOJIS: TEKYIIMM, MPOMEXYTOYHBIM M UTOroBbld. KOHTpONb OcCymiecTBisieTcss B

cooTBeTCTBUU C [lOJOKEHHEM O TEKyIIeM KOHTpOJIE€ YCIEBAaeMOCTH W TIPOMEKYTOYHOH aTTeCTalnH
obyuaromuxcst MAOY «COLI Ne 4 um. E.A. XKnanosa» r. Konmareso.



