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Pabouas mporpamma pazpaborana Ha ocHOBe DeepanbHOil paboueii IporpaMMel 0 y4eOHOMY
npenMery «Anredpa» s ydammxcs 7-9 KiaccoB ¢ ydeToM TpeOOBaHUM K pe3yibTaTam
OCBOCHHSI MPOTPaMMbl OCHOBHOT'O OOIIIETO 0Opa30BaHuI.



1. NOACHUTEJIBHASA 3AIIMCKA

1.1 Pabouas mporpamMmma «Anredpa» pazpadoTaHa B COOTBETCTBUU ¢ ydueOHBIM iaHoM ['BOY mikoss
Ne575 Tpumopckoro paiiona Cankr-IlerepOypra Ha ocHoBe TpeboBaHUil K pe3ynbTaTaM OCBOCHHS IIPOTPAMMBbI
OCHOBHOTO 001I1ero 00pa3oBaHus, B COOTBETCTBHM ¢ DenepanbHON pabodeld mporpamMmou Mo ydeOHOMY
npeamery «Anredpay.

1.2. AnrebOpa sBIs€TCS OJHUM U3 OINOPHBIX KYpCOB OCHOBHOTO 0O0IIero oOpa3oBaHUsS: OHaA
o0ecrieynBaeT M3y4yeHHE APYrHX JUCHUIUINH, KaK €CTECTBEHHOHAYYHOI0, TaK M T'yMAaHUTAPHOTO IIMKIIOB, €&
OCBOEHHE HEOOXOIMMO I MPOJOJKEHUsI 00pa30BaHus U B MOBCEAHEBHON KM3HU. Pa3zButue y oOyuaromuxcs
HAYYHBIX MPEICTABICHUNA O MPOUCXOXKICHUH U CYIIHOCTH alre0pandeckux abCTpakIui, crocode OTpaskeHUs
MaTeMaTUYeCKOW HayKOW SBJICHUHW H TMPOIECCOB B TMPHUPOJE M OOIIECTBE, POJIM MaATEMaTHYECKOTO
MOJICIIMPOBAHUS B HAYYHOM TO3HAHUH M B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
U KAuyecTB MBILIUICHUS, HEOOXOAMMBIX Ul aJanTallid B COBpPeMEHHOM LudpoBoM olmiecte. M3yuenue
anreOpbl oOecrieuyuBaeT pa3BUTHE YMEHHs HaONI0aTh, CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJIEHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JIEHCTBUSL M BBIBOJBI,
dopmynupoBath yTBepxkaAeHusA. OCBOeHHE Kypca anreOpbl 00eCreuynuBaeT Pa3BUTHE JIOTUYECKOTO MBILIUICHUS
00y4aroluXcsl: OHU UCIONIb3YIOT IEAYKTUBHbBIC U HHIYKTUBHBIE PacCyXIeHUs, 000011eHne U KOHKPETH3AIHIO,
abctparupoBanue u aHayioruto. OOydeHue anreOpe MpeAroyiaraeT 3HAYUTEIbHBI 00BEM CaMOCTOSITEIHHOM
NEeSTeIbHOCTH  O0YYaloIIMXCs, IOATOMY CaMOCTOSATENbHOE pelIeHHe 3a/ad  sBISeTCA peaiu3anuen
JesITeIbHOCTHOTO MPUHIIUIIA O0YUYEHUSI.

B cTpykType mporpammel yaeOHOTro Kypca «Anredpay» uisi OCHOBHOTO 00Iero o0pa3oBaHusl OCHOBHOE
MECTO 3aHUMAIOT COJEP)KaTENIbHO-METOANYECKUEe JUHUM: «Yucia u BBIYUCICHUS», «AJredpandeckue
BBIpXKEHUS», «YPaBHEHUS] U HepaBeHCTBay», «DyHkium». Kaxnas w3 3TUX colepikaTelbHO-METOIUUYECKUX
JIMHUW Pa3BUBAETCS HA MPOTSKEHUM TPEX JIET U3YYEHUS Kypca, B3aUMOJCHUCTBYsS C APYTMMU €ro JUHusAMH. B
X0Jle HW3Yy4eHHs Y4YeOHOro Kypca OOydaromuMcsi MPUXOAMUTCA JIOTUYECKH pacCyXJaTh, HCIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIN s3bIK. B CBsI3M ¢ 3TUM B mporpammy ydeOHOro Kypca «Anredpa» BKIIOUYSHBI
HEKOTOpbIE OCHOBBI JIOTUKH, TIPECTABICHHbBIE BO BCEX OCHOBHBIX pa3jefiax MaTeMaTH4ecKOro oOpa3oBaHMs U
CIOCOOCTBYIOIIIME  OBJIAZICHUIO  OOYYAIOIIMMHUCS OCHOB  YHUBEPCAIBHOTO MAaTEMaTHYeCKOro  S3bIKA.
ConeprxaTenbHON U CTPYKTYPHOM 0COOCHHOCTHIO yUeOHOTO Kypca «Anredpay SBISICTCS €r0 HHTETPUPOBAHHBIN
XapaxTep.

Conepxxanne nvHUM «Yucaa W BBIYMCIECHMS CIIYKUT OCHOBOW Ul JajJbHEWINEro H3y4EeHHs
MaTeMaTHKH, CIIOCOOCTBYET PA3BUTHIO Yy OOYYAIOIIMXCS JIOTMYECKOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUS
MOJIb30BAaThCA ANTOPUTMAMU, a TaKKe TMPUOOPETEHUIO NPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX IS
MOBCETHEBHON JKM3HU. Pa3BuTHE MOHATHS O YKCJIe HAa YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS CBSI3aHO C
paloHaIbHBIMU M UPPALMOHAIBHBIMY YHCIIaMH, (POPMHUPOBAHUEM IMPEACTABICHUI O NEHCTBUTEIILHOM YHUCIIE.
3aBepIeHre OCBOSHUS YUCIIOBOM JINHUM OTHECEHO K CpeiHEMY 00IIeMy 00pa30BaHHMIO.

ConepkaHue JBYX alreOpamvecKux JWHUW — «AJreOpandeckue BBIPAKCHUS» U «YPaBHEHHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (OPMHUPOBAHUIO y OOYYAIOUIMXCS MATEeMAaTHYECKOro ammapara, HeOOXOIUMOro
JUIS pelleHHsl 3aJa4 MaTeMaTHUKH, CMEXHBIX IMPEeIMETOB U IMPaKTUKO-OPHUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 00111er0 00pa3oBaHUsl Y4eOHBI Marepuana TPYIIUPYETCs BOKPYI PALMOHAIBHBIX BBIPAKCHUH.
Anrebpa NIEeMOHCTpUPYET 3HAUE€HHWE MaTEeMaTHKU KakK s3bIKa JUIsi MOCTPOEHUS MaTeMaTHYEeCKUX MOJENeH,
OIMCAHMS TPOLIECCOB M SIBICHUH pea’dbHOro Mupa. B 3amaum oOydeHus anreOpe BXOIAT TakkKe NalibHeiliee
pa3BUTHE ATTOPUTMHUYECKOTO MBIIUICHHSI, HEOOXOAMMOr0, B YaCTHOCTH, ISl OCBOEHUS Kypca MHPOPMaTUKHU, U
OBJIAJICHUE HaBBIKAMU JIEAYKTUBHBIX paccyxkaeHuid. I[IpeoOpa3oBanne CUMBOJBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanne QyHKIMOHATBHO-TpaPUIECKON JTMHUH HAIIEJICHO Ha TIOTyYeHUE 00yJaroIIUMICS 3HAHUH O
GYyHKIUSAX Kak Ba)KHEWIeW MaTeMaTH4eCcKONW MOJeNu JJisi ONUCAHUS M HCCIEJOBaHMS Pa3HOOOPa3HBIX
IIPOIIECCOB U ABICHUI B pUpojie U obmiecTe. M3yduenue Marepuana ciocoOCTBYET pa3BUTHIO Y 00YUaAIOIIUXCS
YMEHHSI UCIOJb30BaTh pPAa3IMYHbIE BBIPA3UTENIbHBIE CPEICTBA S3bIKA MAaTEMaTHKU — CJIOBECHBIE,
CHUMBOJIMYECKHE, TpauuecKkue, BHOCUT BKJIaA B (OpMHUpOBAaHHE MPEICTABICHUA O POJIM MaTeMaTHKU B
Pa3BUTUU TUBUIN3ALUHU U KYJIbTYPHI.

CornacHo ydueOHOMY IUTaHy B 7-9 Kiaccax m3ydaeTcs y4eOHbIH Kypc «AureOpa», KOTOPBIA BKIIOYAET
CIIEyIOIIMEe OCHOBHBIE pa3feNibl colepkaHus: «Uucia W BbIUUCICHUSY, «AJre0panyeckue BBIPAXKECHUS,
«YpaBHEHUS U HEPABEHCTBA», «DyHKLIMU.

1.3 Ha u3ydenue yuebHOTrO Kypca «Anredpa» orBoautcs 306 4acos:

- B 7 xiacce — 136 yacoB (4 yaca B HE/CIIO),



- B 8 kimacce — 136 yaca (4 yaca B HEJIEINIO),
- B 9 kiacce — 102 yaca (3 yaca B HEZEINIO).

2.IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIbTATDI

JInyHOCTHBIE Pe3yJIbTAThI OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca «ANredpay XapaKTepu3yrTCs:

1) naTpHOTHYECKOE BOCTIUTAHME:

NpOSIBIICHUEM MHTEpeca K TMPOLUUIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTWKH, IIEHHOCTHBIM
OTHOLIEHWEM K JOCTH)KCHHMSIM POCCUHCKUX MATEMATHUKOB M POCCUMCKOW MaTe€MaTHYeCKOW UIKOMIBI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHUH B IPYTMX HAyKaX W MPUKIATHBIX cepax;

2) rpakIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCTIUTAHHE:

TOTOBHOCTHIO K BBITIOJTHEHUIO 00sI3aHHOCTEH TpakIaHWHA M pean3alliy ero MpaB, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHHS PA3IHYHBIX CTPYKTYp, SBICHUH, TMPOLEAYp TPaKIaHCKOTO
obmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO 3TUYECKUX MPOOIEM, CBSI3aHHBIX C
MPAaKTHYECKUM MPUMEHEHUEM JIOCTHKCHHUI HAyKH, OCO3HAHUEM BaKHOCTH MOPAITBHO-ITHYECKUX MPUHIIMIIOB B
JEATEIIbHOCTU YUYEHOI0;

3) Tpy10BO€ BOCTIMTAHME:

YCTaHOBKOW Ha aKTMBHOE Y4acTHE B PEIICHUH MPAKTUYSCKUX 3a7a4 MaTEMaTHYeCKON HAMPABIEHHOCTH,
OCO3HAaHMEM BAXXHOCTH MAaTEMaTHYECKOro OO0pa3oBaHHsI Ha TPOTSHKCHHHM BCEW JKU3HU ISl YCIICITHOM
npodeccuoHabHON  ACSITENFHOCTH ¥ Pa3BUTHEM HEOOXOMUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOSHUEM WHAWBHyaTbHON TPACKTOPHH 00pa30BaHUS U KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB
1 OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCIIPUSATHIO MATEMATHUYECKUX OOBEKTOB, 3aad,
pEIIeHHIA, pacCyXICHUI, yMEHHUIO BUIETh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE,

5) HEHHOCTH HAYYHOTO MO3HAHMS:

OpPHCHTAIIUEH B NEATEIFHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEICTABICHHA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs YEJOBEKa, NMPUPOJbI M OOIIecTBa, MOHMMAaHHWEM MaTEeMaTHYEeCKOW HAyKd Kak
cepbl YEIOBEUECKOW NEATETBHOCTH, JTaloB €€ pa3BUTHS W 3HAYMMOCTH U Pa3BUTHS [HWBUIIH3AIINY,
OBIIAJICHUEM SI3bIKOM MAaTEMAaTUKH M MaTEeMaTHYECKOM KyJIbTYpPOU KaK CPEeICTBOM MO3HAHUS MUPA, OBJIAJICHUEM
MPOCTEUIIIMMU HaBBIKAMH HCCIIEIOBATEIBCKOM IS TEILHOCTH;

6) pusmueckoe BocnUTaHUe, (POpMHUPOBAHHE KYJLTYPbI 3I0POBbSI H 3MOIMOHAILHOIO
0J1aronoJIyyus:

TOTOBHOCTHIO MMPUMEHATh MaTEMaTUUYECKHE 3HAHUS B MHTEPECaX CBOETO 37I0POBbs, BEICHUS 3J0POBOTO
oOpaza Xu3HH (370pOBOE MUTAaHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATHUH M OTIbIXa, pEryispHas (u3nvecKas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA peQIIeKCHH, IPU3HAHUEM CBOETO MpaBa Ha OIMIUOKY M TAKOTO Ke
MpaBa JAPYyroro 4ejJoBeKa;

7) 3KOJIOTHYECKOe BOCTIMTAHHE:

OpHUCHTAIIMECH HAa MPUMEHEHUE MAaTeMaTHYSCKUX 3HAHWU JUIS pEIIeHHs 3aaad B 00JacTH COXPaHHOCTH
OKpYKaroIlel Cpelpl, TNIAHUPOBAHUS MOCTYIIKOB M OIICHKH UX BO3MOXKHBIX IOCIEICTBUN NI OKPYKAIOLIEH
Cpenbl, 0CO3HaHUEM TITO0ATBHOTO XapaKTepa IKOJOTHUECKUX MPOOIIeM U IyTeH UX pelIeHMS,

8) amanTanus K M3MEHSIOIUMCS YCJIOBUSIM CONHATBLHON ¥ MPUPOIHOI Cpebl:

TOTOBHOCTBIO K JICWCTBUSM B YCIOBUSX HEONPEICIEHHOCTH, TMOBBIIMICHUIO YPOBHS CBOCH
KOMIICTEHTHOCTH 4Yepe3 MPAaKTUYECKYIO NEeATeNbHOCTh, B TOM YHCIE yYMEHUE YUUTHCS y JAPYTHX IIOJICH,
pHOOpPETaTh B COBMECTHOM IEATETHHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTBITA APYTHUX;

HEOOXOUMOCTBIO B ()OPMHPOBAHWM HOBBIX 3HAaHHWM, B TOM Yuclie (OpMyTUpOBaTh HJIEH, TOHSTHS,
TUMOTE3bl 00 00OBEKTAaX U SBIICHUSAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh JACPUIIUTHI COOCTBEHHBIX
3HAHUU U KOMIIETEHTHOCTEH, MIJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO KaK BBI3OB,
TPeOYIONMI KOHTPMEpP, KOPPEKTHPOBATh MPUHUMAEMbIC PEIICHHSI U JEHCTBUS, (OPMYJIMPOBATh U OICHUBATH
pUCKHU u MTOCIIEACTBHSI, dbopMupoBaTh OTIBIT.



METAIIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAIbHbIE YUeOHbIe 1elCTBHS

ba3oBrble JJornyeckue 1eHCTBHUA:
- BBISIBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMaTHUYECKHX OOBEKTOB, MOHSATHI, OTHOIIECHUI
MEXIYy TOHATUSAMH, (HOPMYIHPOBATH OIpPENCICHUS TOHATUH, YCTAaHABIMBATh CYIICCTBEHHBIH TPU3HAK
KJ1acCU(UKALIUK, OCHOBAHUS AJIs1 0000IIEHHS U CPaBHEHHSI, KPUTEPUH MTPOBOAMMOIO aHAJIN3a;
- BOCTIpPUHUMAThH, (POpMYIHpOBaTH U TPEOOPA30OBBIBATH CYXKIACHHS: YTBEPAUTEIBHBIE W OTPHIIATEIbHBIC,
€IMHUYHBIE, YaCTHBIEC U OOIIHE, YCIOBHBIE;
- BBIABJIATH MAaTE€MaTHYEeCKHE 3aKOHOMEPHOCTH, B3aHMMOCBS3M M TPOTUBOpeYHMs B (aKTax, [JaHHBIX,
HAOJIOICHUSAX U YTBEPKACHUSX, TIpeiaraTh KPUTEPHUH JIJIsl BBISBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;
- JeTaTh BBIBOJBI C HCIIOJIB30BAaHMEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M WHIYKTUBHBIX YMO3aKIIIOUEHUH,
YMO3aKJIIOUEHUH 110 aHAJIOTHH;
- pa30buparTh OKa3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPKACHHHU (NpsIMbIE W OT MPOTHUBHOTO), MPOBOJIUTH
CaMOCTOSITENIbHO HECJIOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTH4eCKHX (haKTOB, BBICTpAUBaTh apryMEHTAIHIO,
MPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
- BBIOMpaTh CrOco0 pemnieHust yuyeOHOW 3amaun (CpaBHMBATh HECKOJIBKO BapHAHTOB pEIICHUsS, BHIOMpATH
HanboJee MOAXOAAIMNN ¢ y4ETOM CAMOCTOSTENILHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareJnLCKHueE AelCTBHUA.
- HCIIOJIb30BaTh BOMPOCHI KaK HCCIIEAOBATEILCKUN WHCTPYMEHT TIO3HaHUS, (OPMYIHPOBATH BOMPOCHI,
¢ukcupymolye NpoTUBOpeyUre, NpodiaeMy, CaMOCTOATENbHO YCTaHABIMBATh HCKOMOE U JaHHOE, POPMHUPOBAThH
TUIIOTE3Y, ApTYMEHTUPOBATh CBOIO TMO3UIIUIO, MHEHUE,
- POBOJIUTH MO CAMOCTOSITEIILHO COCTaBICHHOMY ILJIaHY HECIOXHBIA SKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeI0BAaHUE
10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHu4ecKoro 00beKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKIY COOO0H;
- CaMOCTOSITENIbHO (OpMYIHpPOBaTh OOOOIIEHHMS W BBIBOJBI IO pe3yjibTaTaM IMPOBEAEHHOTO HAOIIOICHMUS,
UCCIIEIOBaHMSI, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3Y/IbTAaTOB, BEIBOJAOB M 000OIICHHIA;
- MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBLABUIATh MPEIIOJIOKEHHS O €ro pa3BUTUHU B
HOBBIX YCJIIOBHSIX.

Pabora ¢ undopmanmeii:
- BBISIBIISITH HEIOCTATOYHOCTH M M30BITOYHOCTH MH(OPMAIINH, TaHHBIX, HEOOXOAUMBIX ISl pEIICHUS 331a4H;
- BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATh MH(GOPMALIMIO PA3IMYHBIX BUIOB U
(dbopM mpeIcTaBICHHUS,
- BbeIOMpaTh ¢GopMy NpeacTaBiIeHUS HHPOPMAMU U WJUIIOCTPUPOBATH pellaeMble 3aJaud CXEMaMu,
ararpaMMaMu, HHOU rpadukoil 1 nX KOMOMHAIUSAMH;
- OLIEHHBATh HAJAEKHOCTh MH(GOPMALIMU 10 KPUTEPUSIM, MPEAJIOKEHHBIM YUUTEIEM WIH CHOPMYIUPOBAHHBIM
CaMOCTOSITENTBHO.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:
- BOCIIpUHUMATD U (hOPMYIHPOBATH CY>KICHUS B COOTBETCTBUHU C YCIOBUSAMH U LETSAMH OOLIEHHS, SICHO, TOYHO,
IPaMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOAY
pelIeHus 3a1a4i, KOMMEHTUPOBATh MOTYYCHHBIN PE3yIbTarT;
- B X0Jle¢ 00CYXJEeHHUs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMON TeMbl, IpOOJIeMBbl, perraeMol 3aaauu,
BBICKa3bIBaTh WJICH, HAICJICHHBIC HA MOUCK PEIICHUS, COMOCTABIATH CBOM CYXKACHUS C CY)KICHUSIMHU IPYTUX
YYaCTHUKOB JlMajiora, OOHapy>KMBaTh pa3inuule U CXOJICTBO MO3MIIMM, B KOPPEKTHOU Gopme GhopMyaupoBaTh
pa3HoIJIacHsi, CBOM BO3PaKEHHUS,
- MPEACTaBIATh PE3yibTaThl PEUICHMs 3aJayd, SKCIIEPUMEHTA, HCCIEIOBaHMs, IMPOEKTa, CaMOCTOSTEILHO
BbIOMpPATh (pOpMaT BEICTYIJICHHUS C YUETOM 33]a4 IPE3EHTAIlMU U OCOOCHHOCTEH ayAUTOPUH;
- IOHUMAaTh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHAWBHUYaTbHON pabOThl MPH PEIICHUN Y4EOHBIX
MaTEeMaTHYECKUX 3a7a4;
- IPUHUMATH 1I€JTb COBMECTHOI J1eATeNbHOCTH, IJIAHUPOBATh OPTaHU3AIIMI0 COBMECTHOM paboThl, pacipenesaTh
BUBI paboT, JOrOBapHUBATHCS, OOCYKIaTh MpOIlecC M pe3yabTaT padOoThl, 0000INAaTh MHEHHUS HECKOJIBKHX
JTIOJIEH;
- y4acTBOBaTh B IPYMIOBBIX (popMax paboTsl (00CYkIeHHs, 0OOMEH MHEHUSIMH, MO3TOBbIE IITYPMBI U JIpyTHE),
BBITIOJTHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JACUCTBUS C APYTMMHU YJI€HAMH KOMAaHJbl, OLIEHUBAThH
KauecTBO CBOETO BKJIaJa B OOmUN TPOAYKT IO KPUTEpUsM, CHOPMYIUPOBAHHBIM yUaCTHUKAMU
B3aUMOJICHCTBHUA.

PeryasiTuBHbIe YHHBepPCAJIbHbIE yUeOHbIE IeiicTBUS



Camoopranuszanms:
- CaMOCTOSITEIbHO COCTABIISATh TUIAH, AJITOPUTM PEIICHHS 3a/1a4¥ (MU €T0 YacTh), BEIOUPATh CIIOCO0 PELICHUS C
y4€TOM HMEIOIIUXCSI PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBaThb U KOPPEKTUPOBATH
BapHUaHThI PEUICHUH C y4€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJJICKT:
- BJIAJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca M pe3yiabTaTa PEHIeHUs MaTeMaTHYeCKOM
3a/1a4u;
- TOpPeIBUAETb TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IPH PEIICHUM 337a4d, BHOCUTb KOPPEKTUBHI B
NesITeIbHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HAJICHHBIX OMIMOOK, BRISIBIIEHHBIX TPYIHOCTEH;
- OIIEHUBATh COOTBETCTBUE PE3y/IbTaTa JACATEILHOCTH IMOCTABICHHON IEJIM U YCIOBHSIM, OOBSICHITH MPUIHHBI
JOCTUKEHUS UM HEIOCTHXKEHUS 1eNIH, HaXOAUTh OINOKY, aBaTh OLIEHKY IPUOOPETEHHOMY OMBITY.

INPEAMETHBIE PE3YJIBTATbBI

K kon1y o0y4yenus B 7 kjacce o0y4yaromunics MOIYYUT CISAYIOIINE PEAMETHBIC pe3yJIbTaThl:

Yuciia 1 BBIYMCICHUSA

BbImonHATe, codyeras yCTHbIE M MUCbMEHHBIE MPUEMBI, apu(MeTHUYecKrue ASUCTBUS C pallMOHATEHBIMU
YHCIIAMHU.

HaxoauTe 3HaueHUS YHUCIOBBIX BBIPAKEHUH, NPUMEHATh Pa3HOOOpa3Hble CMOCOOBI U MPUEMBI
BBIUUCIICHUS 3HAUCHUH JPOOHBIX BBIPAXKEHUHN, COAEPIKAIINX OOBIKHOBEHHBIE U IECATUUHBIE IPOOH.

[lepexoautb OT omHON (GoOpMbI 3amucu yKced K ApPYyrod (mpeoOpazoBBIBATh ACCATUUYHYIO JIpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATUYHYIO JPOOB).

CpaBHUBATh U YIIOPAI0YNBATH PAllMOHAIbHBIE YHCA.

OKpyrasTh 4ncia.

BbINOMHATE NPUKUAKY U OLEHKY PE3yJIbTaTa BBIYUCICHUN, OLICHKY 3HAYEHUN YMCIIOBBIX BBIPAKCHHM.
BBINOIHATE AEUCTBHS CO CTENEHSIMU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[IpumMeHATh NpU3HAKY IETMMOCTH, Pa3I0KEHUE HA MHOXKUTEIN HATYpaIbHBIX YHCEN.

Pemate  IpakTHUKO-OPHEHTHUPOBAHHBIE  3aJa4M,  CBSI3aHHBIC € OTHOLIEHHUEM  BEIUYHMH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, NPOLIEHTAMHU, MHTEPIPETUPOBATH PE3YJbTaThl PELIEHUS 3a7ad C Y4ETOM
OrpaHUYEHUH, CBA3aHHBIX CO CBOICTBAMHU pPacCMATPUBAEMBIX OOBEKTOB.

Auaredpanyeckune BbIpasKeHHUs

Hcnonb3oBate anredpandeckyr0 TEPMHHOJIOTUIO U CHUMBOJIMKY, IPUMEHATh €€ B MPOLIECCE OCBOEHUS
yueOHOro Marepuania.

HaxonnTh 3HaueHMst OyKBEHHBIX BBIPaKEHHH MTPU 3aJaHHBIX 3HAYEHUSAX IEPEMEHHBIX.

BoImonHATe npeobpa3zoBaHMs 1ETOTO BBIPAXKEHUS B MHOTOWIEH MPHUBEICHHEM IOJOOHBIX ClaraeMblX,
PacKpBITHEM CKOOOK.

BbINMONHATE yMHOKEHHE OIHOYICHA HA MHOTOWIEH M MHOTOWIEHA HA MHOTOUJIEH, IPUMEHATH (POPMYITBI
KBaJlpaTa CyMMBI U KBaJpaTa Pa3HOCTH.

OcCymiecTBIATh pa3ioKeHUE MHOTOUWICHOB HA MHOXKHTEIH C MTOMOIIBIO BEIHECEHHS 3a CKOOKH 0OIIEero
MHOYHTEJIS, TPYNIIUPOBKU CIIaraéMbIX, IPUMEHEHUST (OPMYJI COKPAILIEHHOTO YMHOKEHHUSL.

[TpumensTh mpeoOpa3oBaHusi MHOTOWICHOB ISl PEILICHHS PA3IMYHBIX 3a]1a4 U3 MAaTEeMaTHKH, CMEKHBIX
IIPEIMETOB, U3 PEalbHON IIPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENCHEN C HATYypaJbHBIMU ITOKA3aTENSIMU ISl PE0Opa30BaHUs BEIPAKEHUH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemrats nuHEHHBIE YpaBHEHHs C OJHOM IIEPEMEHHON, NPUMEHsAs IpaBWia Iepexofa OT HUCXOJHOTO
YPaBHEHHUs K paBHOCWJIBHOMY eMy. IIpoBepsTs, sBIsieTCA U YUCI0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyeckre METOAbI P PEILICHUH JTMHEHHBIX YPAaBHEHUN U UX CHCTEM.

[TonOupars mnpumepsl mHap 4YHCEN, SBISIIOIMXCS PELIEHHEM JMHEHHOIO YPaBHEHUS C JIByMs
IIEPEMEHHBIMH.

Crpouth B KOOPAMHATHOM IUIOCKOCTH TIpauK JMHEHHOIO YypaBHEHHS C JBYMsl IE€PEMEHHBIMHU,
MOJIB3YSICh TpaMKOM, IPUBOAUTH IPUMEPHI PELICHUS YPaBHEHUS.

Pemate cuctemsl 1ByX JTMHEHHBIX YPaBHEHHUH € IBYMsI IEPEMEHHBIMH, B TOM YHCJI€ IpadUIECKH.

CocraBisTh U penarh JMHEMHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX ypaBHEHUH 10 YCIOBHUIO 33JauH,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M ITOJy4CHHBIN pe3yJIbTar.

DOyHKIUHA

N300pakaTh Ha KOOPAWHATHOM NPAMOM TOUYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpIMHATaM, JIy4H,
OTpPE3KH, UHTEPBAJIbI, 3aIIMCHIBATH YNCIOBBIC IIPOMEKYTKU Ha alNredpaniecKoM s3bIKe.



OrMedaTh B KOOPAWHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH TpaduKH
TUHEUHBIX QyHKIUi. CTpouTh rpaduk GyHKIHH y = [X|.

OmnuceiBaTh ¢ MOMOIIbIO (PYHKIMH H3BECTHBIC 3aBHCHMOCTH MEXIY BEIMYMHAMHU: CKOPOCTh, BpeMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonute 3HaueHne GyHKINH 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTte rTpaduueckuii crmocod mpeacTaBIeHUS U aHaidM3a HMHPOpPMAIUM, W3BIEKATh U
MHTEPIPETUPOBATH HH(POPMALHIO U3 TPa(UKOB peatbHBIX MTPOIECCOB M 3aBUCHMOCTEHA.

K xoniy o0y4uenus B 8 kiacce oOyJaronuiics MOTyduT CICAYIONTHE TPEIMETHBIC PE3YJIbTATHI:

Yucsa ¥ BbIYUCICHUSA

Hcrnonb30BaTh HayalbHbIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX YHCEN [JIsl CPaBHEHMS,
OKPYTJICHUS ¥ BBIYMCICHUH, N300pakaTh NEHCTBUTENIbHbIC YHCIa TOUKaMU Ha KOOPAWHATHOM MPSIMOH.

[TpumensTh OHATHE apUPMETHUECKOTO KBAAPATHOTO KOPHSI, HAXOAUThH KBaJpaTHbIe KOPHU, UCTIOIB3YS
IpU HEOOXOAMMOCTH KaJbKYJSTOpP, BBIMOJHATH IPEoOpa3oBaHUs BBIPAKEHUH, COAEPXKAIIMX KBaJpaTHBIC
KOpPHH, HCIIOJIb3Y$Sl CBOMCTBA KOPHEH.

Hcnonp3oBarh 3amucu OONMBIIMX M MajbIX YHCE C IMOMOIIBIO JECATHYHBIX IpoOel u cTerneHei uucna
10.

Auaredpanyeckue BbIpasKeHHUs

[IpuMeHsTh TOHATHE CTENEHU C LEJIbIM IOKa3aTelieM, BBIMNOJIHATh MPeoOpa3oBaHUs BBIPAKECHUIH,
COJIEpIKaIMX CTENEHU C LENBIM [IOKa3aTEIIEM.

BBITIOTHATE TOXKIECTBEHHBIC TTPE0OPa30BaHMS PAIIMOHATILHBIX BRIPAKEHUN HA OCHOBE TIPABUIT ICUCTBHUI
HaJl MHOTOYJICHAMU U alTeOpandecKuMu JPOOsIMH.

PacknanpiBaTh KBaApaTHBINA TPEXUIEH HA MHOKUTEIH.

[TpumensTs peoOpa3oBaHus BBIPAXKEHUH JJIS PELICHUS pa3iIMyHBIX 337a4 U3 MAaTEeMAaTUKU, CMEKHBIX
MIPEAMETOB, U3 PEATBHON TPAKTHUKH.

YpaBHeHUs M HEpaABEHCTBA

PemaTe nuHelHbIe, KBalpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YPABHEHHUSI, CBOIAIINECS K HUM, CUCTEMBI
JIBYX YPaBHEHUH C IByMs IEPEMEHHBIMHU.

[IpoBOaUTH MpOCTENIINE UCCIETOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUI, B TOM YHCIIE C TPUMEHEHUEM
rpaduuecKux MpeCcTaBiIeHU (yCTaHABINBATh, UMEET JIM YpaBHEHHE WM CUCTEMa YPaBHEHUHN pEIICHUs, €CITU
HMMEET, TO CKOJIBKO, U TIpouee).

[lepexoautb OT ciOBECHOH (HOPMYIHPOBKM 3amaud K e€ anreOpandeckod MOJENIH C TOMOIIbIO
COCTABJICHUS] YPABHEHHUS WJIM CUCTEMBI YPAaBHEHUM, NHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1auu
IIOJIyYEHHBIN pe3yJIbTar.

[IpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH, PEIIaTh JUHEHHbBIC HEPABEHCTBA
C OJTHOM MEepEeMEHHON U UX CHCTEMBI, 1aBaTh rpa)MuecKyr0 WILTIOCTPAIIMIO MHOXKECTBA PEIICHUI HEPaBEHCTBA,
CUCTEMBbI HEPABEHCTB.

DOyHKIUHA

[lonumate ¥ UCMHONB30BaTh (YHKIUOHATIbHBIE TIOHATHS U SA3BIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HaYCHHS), ONPEACNATh 3HaUCHHE (DYHKIMU MO 3HAYCHUIO apryMEHTa, ONpeNeNiaTh CBOWCTBA (DYHKIUU 10
e€ rpaduky.

CrpouTtsb rpauku 3J1eMeHTapHbIX QYHKINUN BUA:

k o . "
y=-y= x%,y = x%,y = [x|, y = VX, OIHCBIBaTb CBOHCTBA UHCIIOBOI PYHKIHH 110 €& rpaduKy.

K xoniy 00y4yeHus B 9 kjacce oOyJaronuics MOTyIUT CICAYIONTUE TPEIMETHBIC PE3YJIbTATHI:

Yucsa v BbIYUCICHUSA

CpaBHMBATh U yNOPSAAOYHUBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIC YUCIIA.

BrimonHsaTe apudMeTHuecKkue ASUCTBHS ¢ PAlMOHATFHBIMHA YUCIIAMHU, COYETasl YCTHBIC U MHUCHMEHHBIC
MIPUEMBI, BBITTOIHATH BBIYMCIICHHS C UPPALMOHAIIBHBIMUA YU CIaMHU.

Haxoautb 3HaueHusi cTereHel ¢ LENbIMU MOKA3aTeNs MU U KOPHEW, BBIYUCIISITH 3HAYEHUS YUCIOBBIX
BBIPAYKECHHUIA.

OKpyrJATh 1eUCTBUTENbHBIE YNCIA, BBIOIHATh NIPUKUIKY PE3YJIbTATA BRIUACICHUMN, OLIEHKY YMCIIOBBIX
BBIPAKCHUM.

YpaBHeHUsI 1 HEPABEHCTBA

Pemathr nuHEWHbIE U KBaJIpaTHbIE YpaBHEHUs, YPABHEHHUS, CBOJSIIMECS K HUM, MPOCTEHIIHE IPOOHO-
paloOHaNIbHbIE YPABHEHHUS.



Pemats cuctemsbl IByX JIMHEHHBIX YPAaBHEHUW C ABYMS MEPEMEHHBIMH M CUCTEMBI IByX YpaBHEHUM, B
KOTOPLIX OTHO YPABHCHUC HEC ABJIACTCA JIMHEHHBIM.

Pemarp TekcTOBBIE 3amauM anreOpanyeckuM crocoOOM C IMOMOIIbIO COCTABJICHUS YPaBHEHUS WIIU
CUCTEMBI IBYX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU.

[IpoBOaUTH MpOCTENIINE UCCIETOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUI, B TOM YHCIIE C TIPUMEHEHUEM
rpaduuecKux MpeCcTaBiIeHU (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WIIM CUCTEMa YPaBHEHUHN pEIICHUs, €CITU
HMMEET, TO CKOJIBKO, U TIpoUee).

Pemarr nuHEHBIE HEpPaBEHCTBA, KBaJgpaTHbIE HEPABEHCTBA, M300paKaTh pEIICHHE HEPABEHCTB Ha
YHCIIOBOM MPSIMOA, 3aMKCHIBATh PEIICHNE C TTOMOIIbIO CHMBOJIOB.

Pemate cucTeMbl JIMHEHMHBIX HCPAaBCHCTB, CHUCTCMblI HCPABCHCTB, BKIIOYAIOIHUC KBAaJAPAaTHOC
HEPaBEHCTBO, M300pakaTh pElIEHUE CHCTEMbl HEPAaBEHCTB Ha YHUCIIOBOM MpPSAMOM, 3amuChIBaTh pELICHHE C
IIOMOIIBKO CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUH Pa3IMYHBIX 3a/1ad.

DOyHKIUHA

Pacno3naBaTth (QyHKIMHM U3y4yeHHBIX BHAOB. [lOKa3pIBaThb CXEMaTHYECKH pAaCMOJOKEHHE Ha

o o y— _ —k 2 — 3 =
KOOPJAMHATHON IUIOCKOCTH TpadukoB (yHKImi Buma:y =kx,y =kx+b,y= Sy=axt+ bx+c,y=x°,y=

VX, y = |X|, B 3aBECHMOCTH OT 3HaYeHHIT K03 DUIIEHTOB, OMICHBATH CBOHCTBA (YHKIIHIA.

Ctpouth m u300pakaTb CXeMaTU4YeCKH TpadUKH KBAaIpPaTHUHBIX (YHKIIHMIA, OMUCHIBATH CBOWMCTBA
KBaJPAaTUYHBIX (PYHKIIUN TIO BX TpaduKam.

PacriozHaBath KBaJpaTU4HYIO0 (QYHKIHIO 1O (OpMyIie, MPUBOAUTH MPUMEPHI KBAJAPATHUHBIX ()YHKITHIA
U3 peaybHOH KU3HU, PU3UKH, TEOMETPHH.

YucioBbIe MOC/T€10BATEIHLHOCTH U MPOrpeccun

Pacrnio3HaBaTh apupMeTHIECKYIO M TEOMETPUIECKYIO TIPOTPECCUH TPH Pa3HBIX CITOCO0aX 3a/laHMs.

BhINIONMHATE BBIYUCIICHUS C UCMOJIb30BaHUEM (OPMYIT N-TO WieHa apuPMETHUECKON U TeOMETPUIECKOM
MPOTPECCUid, CYMMBI ITIEPBBIX N YICHOB.

N300paxkaTh 4iaeHbl OCIEA0BATEIPHOCTH TOYKAMHU Ha KOOPAUHATHOM MIOCKOCTH.

Pemrate 3amaum, CBS3aHHBIC C YHCIOBBIMH ITOCIIEAOBATEILHOCTSIMHI, B TOM YHUCIIE 33Ja4d U3 pPeaTbHON
KU3HU (C UCIIOJIb30BAHNUEM KaJIbKYJIATOPa, UG POBBIX TEXHOIOTHH).

3.TEMATHUYECKOE IINTAHUPOBAHHUE

7 kaace
N KosandecTBo 4yacoB Bcero
I /;1 HaumeHoBaHHe pa3aeoB H TeM NPOrPaMMBbI Beero Kontpoabneie | IIpakTHueckme
padoThI padoThI

1. | Yucia u BeruncicHuA. PanmoHaapHEIE YHCIIa 30 1
2. | AnreOpanyueckue BBIPAKEHHSI 37 1
3. | YpaBHEHMs U HEPABEHCTBA 30 1
4. | Koopnunatel u rpaduku. yHKImMu 30 1
5. | IloBropenue u 06001IcHHE 9 2

O0111ee KOJMYECTBO YaCOB 110 MPOrpaMMe 136 6

8 kiace
Ne KojunyecTBO 4acoB Bcero
I /;1 HaunMeHoBaHMe pa3iesioB U TeM NPOrpaMMbl Beero Konrpoabnbie | IIpakTnueckue
padoThI padoThI
1. | Yucna u Beiuucnenus. Kpajgparuele KopHU 19
5 Uucna wu BeiuucieHus. CreneHb ¢ LEIbIM 10
MOKa3aTeyieM
3 Anrebpanueckue  BbIpaxeHus.  KBaapaTHbII 5 1
TPEXWIECH

4. | AnreOpanyeckue BbIpaxeHHs. AureOpanyeckast 21 1




IpoOb
5 VYpaBHeHuss W HepaBeHcTBa.  KBampaTHble 19 1
YpaBHEHUS
6. | YpaBHeHusa u HepaBeHcTBA. CHCTEMBI YpaBHEHUM 13
7. | YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1
8. | ®ynkuu. OCHOBHBIE TOHSATHS 5
9. | ®ynknun. Yuciossle QyHKIUU 12
10. | IloBTOpenue, 000OIICHHE 16 2
O0111ee KOJMYECTBO YaCOB 110 MPOrpaMMe 136 6
9 kaace
N KosamndecTBo 4acoB Bcero
u /;1 HaumeHoBaHHe pa3eoB H TeM NPOTrPaMMbI Beero Kontpoabnsie | IIpakTHueckme
padoThl padoThl
1. | Yucna v BeruuciieHus. JleiCTBUTENbHBIE YUCIa 9
2 ypaBHeHI/IHUI/I HEpPAaBEHCTBA. YPAaBHEHUS C OJHOU 14 1
MEPEMEHHOMN
3. | YpaBHeHus u HepaBeHCTBA. CHCTEMBl YpaBHEHUH 14 1
4. | YpaBHeHus u HepaBeHCTBAa. HepaBeHcTBa 16 1
5. | ®yHKUMHU 16 1
6. | YucnoBble nOCiIeI0BATEIbHOCTH 15 1
7. | IloBTOpenwne, 0600IICHIE, CHCTEMATH3AIMS 3HAHUI 18 1
O0111ee KOJMYECTBO YaCOB 110 MPOrpaMMe 102 6

4. COAEP/) KAHUE YYEBHOI'O ITPE/IMETA

7 KJIACC
( 136 uacoB)

Yucia 1 BBIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE U JIECATHYHBIC, IEPEX0]] OT OAHOM (hopMBbI 3amucu apodeit k npyroil. [Tonsrue
palMOHAIBHOIO 4YMCJA, 3allUCh, CPABHEHUE, YIOPSJIOYMBAHHE pPALMOHAIBHBIX YHCENd. ApHpMeTHdYecKue
NeWCTBUS C pallMOHABHBIMU YHclIaMu. Perienue 3a1a4 u3 peaabHON NPaKTUKU HA YacTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM I[IOKa3aTeleM: ONIpeAeleHHe, NpeoO0pa3oBaHUE BBIPAKEHUNH Ha OCHOBE
OIpeIeNIeHus], 3amuch OONbIIUX uucen. [IporeHThl, 3amuch MPOIEHTOB B BHIE ApoOW M JpoOH B BHIE
IIPOLEHTOB. TpHY OCHOBHBIE 337a4M Ha MPOLICHTHI, PEIICHUE 3aa4 U3 PEAIbHON NPAKTHUKH.

[IpumeHeHne NpU3HAKOB AETUMOCTH, PA3JI0KEHUE HA MHOXKHUTENIN HATYPAJIbHbIX YHCEI.

PeasibHbIe 3aBUCMMOCTH, B TOM UYHUCIIE TIpsiMasi U 0OpaTHasi MPONOPLIUOHAIBHOCTH.

AuredOpanyecKkue BbIpasKeHUs!

[IlepeMeHHBIEC, YMCIOBOE 3HAYECHHUE BBIPAXKEHUS C NEPEMEHHOHN. JlONMyCTHMBIEC 3HAYECHHS NEPEMEHHBIX.
[IpencraBinenue 3aBHCHMOCTH MEXIy BeIMYMHAMU B BHIE (opMyiabl. Beruucienus mno ¢opmynam.
IIpeoOpa3oBaHue OYKBEHHBIX BBIPQ)KEHUH, TOXIECTBEHHO PpaBHBIE BBIPAXKEHMS, INpaBUia IpeoOpa3oBaHUs
CYMM H IIPOU3BEJICHUH, PaBHUIIa PACKPHITHS CKOOOK U MPUBEICHUS IMOTOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJTbHBIM MOKA3aTEIIEM.

OpnnHowieHbl 1 MHOrouwieHsl. CreneHb MHOTOWIeHa. ClI0XKEHUE, BBIYMUTAHUE, YMHOKEHUE MHOTOUJIEHOB.
DopMysbl COKPAEHHOTO YMHOKEHUS: KBAaIpaT CyMMBbI U KBaapar pasHOCTH. DPopmyia pa3HOCTH KBaJIpaTOB.
Pa3no)xeHre MHOTrO4JI€HOB HA MHOYKHUTEIIH.

YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHUS, IIpaBHiIa MPeoOpa30BaHMsl YPAaBHEHHS, PABHOCUILHOCTD YPaBHEHHI.

JluHeitHoe ypaBHEHUE C OJHOM TIEPEMEHHOM, YHMCIO KOPHEW JIMHEMHOTO YpaBHEHUS, pEUICHUE
JTUHENHBIX ypaBHeHUI. CocTaBlieHNEe ypaBHEHUN 110 YCIOBHIO 3a/1aui. PelleHne TeKCTOBBIX 3a/1a4 ¢ TOMOLIbIO
YpaBHEHU.



JluneitHOe ypaBHEHUE ¢ JBYMsI IEpeMEHHBIMH U ero rpaduk. Cuctema IByX JIMHEHHBIX YpaBHEHUH C
JBYMsI TIepeMEeHHbIMH. Perienue cucteM ypaBHEHUH CrocOOOM MOJCTaHOBKH. [IprMepsl pelieHns TeKCTOBBIX
3aJa4 C MOMOIIIBIO CUCTEM YPaBHEHUH.

DyHKUUHA

Koopaunara toukum Ha mnpsimMoi. YwucioBble NpoMexyTkH. PaccrossHue Mexay ABYMsI TOYKaMU
KOOPJAMHATHOU IIPSIMOM.

[TpsimoyronbHast cucrema koopaunat, ocu Ox u Oy. AOcuucca U opaMHAaTa TOYKH Ha KOOPAWHATHOU
wiockoctu. [lpumepsl TpadukoB, 3agaHHBIX Qopmynamu. UreHue rpadUKOB peaNbHBIX 3aBUCHMOCTEH.
[onstue pynkuuu. I'paduk Gpynkunu. CoiictBa pyukuuil. Jluneitnas gynkuus, e€ rpapuxk. I'paduk GyHkunn
y = |x|. ['padmueckoe perieHne TMHEHHBIX YpaBHEHUH U CHCTEM JIMHEHHBIX ypaBHEHUH.

8 KIIACC
( 136 uacoB)

Yuciia 1 BBIYMCICHUSA

KBanparueiii kopeHb u3 uucna. [loHstue o0 HppannoHAIBLHOM uucie. JlecsaTuuHble MPUOIMHKEHUS
uppauuoHanbHbIX uyucend. CBoiicTBa apupMETHUYECKHX KBaJpaTHBIX KOpPHEH M HX TMpUMEHEHHEe K
peoOpa30BaHUIO YHCIOBBIX BHIPAKCHUN U BBIYUCICHUSAM. [IeiCTBUTEIbHBIC YHCIIA.

CreneHb C 1ebIM MoKa3aTesaeM 1 €€ cBoiicTBa. CTaHIapTHAsS 3aMUCh YUCTA.

AuredOpanyecKkue BbIpasKeHUs!

KBanpatHblii TpéxuiieH, pa3ioKeHne KBaApaTHOro TPEXUICHA Ha MHOKHUTEIIH.

Anrebpanueckast apodb. OcHOBHOe CBOWCTBO anreOpanyeckod apoOu. CroxeHue, BBIYUTAHHE,
YMHOXXCHHE, JIeJICHUE anredpandeckux apooeid. ParonanbHble BRIpaKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHUs M HEpaABEHCTBA

KBagpatHoe ypaBHeHHe, ¢opMmyrna KOpHEW KBaapaTHOTO ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHHH, CBOJAIINXCS K TMHEHHBIM U KBaJpaTHBIM. [IpocTeiimume 1poOHO-paliioHanbHbIe ypaBHEHHUS.

['padpraeckas mHTEpHIpETaAlldsS YPaBHECHUN C JIBYMS MEPEMEHHBIMH W CHCTEM JIMHCWHBIX YpaBHEHUU C
IBYMs IepeMEHHBIMU. [IprMeps! peleHns CUCTEM HEMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOoM.

Uucnossle HepaBeHCTBA M UX CBOMCTBAa. HepaBeHCTBO ¢ OaHOW NEepeMEeHHOW. PaBHOCWIBHOCTB
HepaBeHCTB. JIMHEHHbIE HEpABEHCTBA C OAHOM MepeMeHHOH. CuCTeMbl JIMHEHMHBIX HEPABEHCTB C OJHOMU
[IEPEMEHHOM.

DOyHKUUHA

[Monstne ¢ynkmuu. OOIACTh OMpENeNIeHUs W MHOXKECTBO 3HaueHW (yHKIuH. CrnocoObl 3aJaHus
byHKIHIA.

I'papux ¢ynkuuu. Yrenue cBolcTB ¢(yHKmu mo e€¢ rpaduky. IIpumepsl rpadukoB (yHKIHIA,
OTPaXKaIOIIUX pealbHbIE MPOIECCHI.

OyHKIUY, OMMCHIBAIOIIUE MPSIMYI0 M OOpaTHYIO NPOIMOPIUOHANBHBIE 3aBUCUMOCTH, UX TpaduKu.
Oynxmmn Y = X2,y =x3,y = VX, Y=|x|. [pabuueckoe pemeHue ypaBHEHHII ¥ CHCTEM ypPABHCHHIA.

9 KJIACC
(102 gaca)

Yuciia 1 BIYHCICHUA

PanmonaneHbple 4yMcia, UppalUMOHAIBHBIE 4YMCIA, KOHEYHbIE W OECKOHEYHBIE JECSATHYHBIE APOOH.
MHOXecTBO ASHCTBUTEIBHBIX YHCEN, JCHCTBUTENFHBIC YKCIa Kak OECKOHEUHbIE AeCATHYHBIE 1poou. Bzaumuo
OJIHO3HAYHOE COOTBETCTBUE MEXKITY MHOKECTBOM JIEMCTBUTENBHBIX YUCEN U KOOPJAUHATHON MTPSMOM.

CpaBHEHUE IEHCTBUTENBHBIX YHUCEIN, apu(METHUECKIE IEHCTBUS C ICHCTBUTEIBHBIMU YHACIAMHU.

Pa3meprl 00bEKTOB OKPYKAIOIIETO0 MUPA, JUIUTEIHLHOCTD IIPOILIECCOB B OKPYXKAIOIIIEM MUPE.

[MpubmmxéHHoe 3HAYeHHE BEIUYMHBI, TOYHOCTH NpuOmmxenus. Oxpyrienue uucen. [Ipuxuaka u
OLICHKA PE3YJIbTATOB BBIYNCICHUM.

YpaBHeHUs M HEpaABEHCTBA

Jlunelinoe ypaBHeHue. PelieHne ypaBHEHNUH, CBOISAIINXCS K JIMHEHHBIM.

KBagparnoe ypaBHeHue. PenieHue ypaBHEeHUN, CBOIAIIMXCS K KBaJApaTHBIM. bUKBajpaTHOE ypaBHEHUE.
[Ipumepsl perieHuss ypaBHEHUN TPEThEN U YETBEPTOM CTENEHEN Pa3I0KEHUEM HA MHOKHUTEIH.

Pemenue npoOHO-paIiMOHAIBHBIX YpaBHEHHH. Pelenne TeKCToBBIX 3a1au anredpandeckuM METOI0M.



VYpaBHeHHe C ByMs EpPEMEHHBIMH M ero rpaduk. PemieHue cucreM IBYX JIMHEWHBIX YpaBHEHUH C
IBYMs IIEpEMEHHBIMU. PeleHne cUCTeM BYX YpaBHEHHM, OJHO M3 KOTOPBIX JIMHEWHOE, a APYroe — BTOPOU
creneHu. ['paduyeckas HHTepIpeTaLls CUCTEMbl YPaBHEHUH C IBYMsI IEpEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM CrocoOoMm.

YuciioBble HEPABEHCTBA U X CBOMCTBA.

Pemienne nNMHEMHBIX HEPABEHCTB C OJHOM IIEpEeMEHHOM. PelieHue cucrem JIMHEWHBIX HEPaBEHCTB C
onHoi mnepemeHHoW. KBagpaTHble HepaBeHCTBa. ['paduueckass HMHTepHpeTanuss HEPABEHCTB U CUCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU.

DOyHKUUH

Ksanparuunas ¢ynkums, e€ rpadux u cBoiicta. IlapaGona, KoOopauHATHI BEpIIMHBI MapaboOJbl, OCh
CUMMETpPHUU NapadoJIbl.

I'padukn pyrkmmit: y = kx, y =kx + b,y = S, y=x%, y=1x, y = [x|, 4 X CBOJiCTBa.

Yucii0Bble NMOCIE10BATEIBHOCTH U POrPeCcCHH

[lonaTne 4MCcI0BOM MOCIEAOBATENFHOCTH. 3aJaHUE TOCIIEOBATEIILHOCTH PEKYPPEHTHOM (opMynoit u
dhopmysoit N-ro wieHa.

Apudmernueckass M reomeTpuueckas mporpeccuu. Dopmysbl N-TO  uWwieHa apupMETHYECKOW U
F€OMETPUYECKON MPOTrPECCHid, CYMMBI IEPBBIX N YJIEHOB.

N3o0pakeHne 4wieHOB apu(PMETHUYECKON W TeOMETpPUUYECKOW MPOrpeccHil TOUKaMu Ha KOOPAMHATHOMN
TJIOCKOCTH. JINHEHHBIN U SKCIOHEHIHAIBHBIN pocT. CII0KHBIE TPOLEHTHI.

KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHUE
IO YYEBHOMY IIPEIMETY

«AJITEBPA»
7 KJIACC
IInannpyemas Jara
Ne i/ Tema ypoka naTa npoBeeHust
Tema 1. Yucna u evtuucnenus 30 uacos

CrlokeHUue W BBIYMTAaHHE C OOBIKHOBEHHBIMH W
NECATUYHBIMU JTPOOSMU

YMHOXKEHHE U JIeJICHHE C OOBIKHOBCHHBIMH U
NECATUYHBIMU JTPOOSMU

JleiicTBUS ¢ 0OBIKHOBEHHBIMU M JICCATUYHBIMH JPOOSIMHU
HUucnoBbie MHOXKECTBA

[lonsiTre parMoHaIBHOTO YHCTIa

3amnrch U CpaBHEHHE PAITHOHATBHBIX YHCEI

CpaBHEHHE, YIOPSA0YHBAHNAE PAIIIOHATBHBIX YHUCETT
ApudmeTHyeckre IeHCcTBUS C PallMOHATLHBIMU YHCIIAMA
CBolicTBa ACHCTBUI HAJ pallMOHATEHBIMHI YHCIIAMHU

1 1.
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10 10. |Pemenue ypaBHEHUI C palOHAIEHBIMH YHCIIAMA

11. 11. |Pemenue 3aga4 U3 peasbHON MPAKTUKH

12. 12.  |CreneHs ¢ HaTypaibHBIM MoKa3zareneM. OnpeneneHue

13 13, [IpeoOpa3oBaHue BBIpa)KEHUH Ha OCHOBE OIPEIeNICHHUS
CTeneHH. 3anmich OOJIBIINX YHCET

14. 14. [[IpumeHeHHEe CBOWCTB CTENEHH [UIS BLIYMCIICHHS
BHAUYCHUN BBIPXKEHUM

15, 15. HpI/IMeHSHI/Ie CBoﬁcUTB CTCTICHH Uil BBIYHCICHUS
3HAUCHUH BBIPaKCHUI

16 16 [IpeoOpa3oBaHue BEIpAXKEHHUH COACPKAILNX CTETICHD

17. 17.  [IpeoOpa3oBaHKEe BRIPOKEHUN COJEPIKAIINX CTCIICHD

18, 18. [poreHThl. 3amuch NPOIICHTOB B BUAE IPOOM M IpoOH B
BHUJIE IPOLICHTOB

19. 19.  |OcHOBHBIE 3374l Ha IPOLICHTHI

20. 20. |PemeHne TEKCTOBBIX 3a/1a4 HA MPOICHTHI

21. 21. |PemieHue OCHOBHBIX 3a/1a4 Ha APOOH U3 pealibHOM MPaKTUKU

22. 22. |[Ipu3HaKH AETUMOCTH YHCET

23. 23. |[Ipu3HaKH AETMMOCTH MPOU3BEICHHS K CYMMBI




24. 24.  |Pa3nokeHHs HA MHOKUTEJH HATypaJIbHBIX YHCET

25. 25. |PeanbHble 3aBUCUMOCTH. [IpsiMasi MpOMOPIMOHAIEHOCTD

26. 26. |Peanbnble 3aBucuMocTH. OOpaTHAs MPONOPLHOHATEHOCTD

27 27 Pemenue 3aza4 13 peanLUHoﬁ MPaKTUKH, IPUMEHEHUE
OTHOIICHHI W MPOTIOPIIHI MPH PEIICHUH 33124

28 | 28, [ToBTOpeHHE W CHUCTEMAaTH3aIlUsl yU4eOHOro MaTepuaia Io
reMe «YHucia U BEIYUCIICHYS. PallnoHaNbHBIE YHCTa»

9. | 29, [MoBTOopeHHe M cUcTeMaTH3allUsl Yy4eOHOro MaTepuala Io
Teme: «Hucna v BerYncieHus. PainoHaNbHbIC YHCTa.

30 30 KontponbHas pabota mo TemMe «Yuclia W BBIYUCICHHS.

' " |PanuOHAJIbHBIE YUCIIA»
Tema 2. Anzedpauueckue eblparceHus 37 uacoe

3L 1 bykBeHHbIe BhIpakeHus. [lepemennbie. JlomycTUMBbIC
3HAYCHUS IEPEMEHHBIX

32. 2.  Beruucienus no GopMyiiam

33. 3. [ToxkzaecTBeHHbIE MPeoOpazoBanus. Jl0Ka3aTeIbCTBO TOXKICCTB

34 4 [IpeobpazoBanme OYKBEHHBIX BbIpaKEHUH,
MpUBEJICHUE TTOJJOOHBIX ClIaraeMbIX

35, 5 PackpbiTie CKOOOK B OYKBCHHBIX BBIPAKCHHUSIX U
MPUBEICHUE MTOJOOHBIX ClIAraeMBIX

36. 6. |CroiicTBa CTEIIEHH C HATypaJIbHBIM [TOKa3aTeIeM

37 7 CBoOIiCTBa CTETIICHEH C HATypaIbHBIM IOKa3aTeIeM.
Bo3BejicHHE B CTETICHD MPOM3BEICHHUS

38 8 [MpuMeHEeHNE CBOMCTB CTEMCHW S BBIYHCIICHUS
BHAYCHHH BBIpOKCHUH

39, 9 OIHOYIEHBI. OpHO4WIEeH  CTaHAApPTHOTO  BHIA.
CterneHpb OJHOWICHA

40. 10. [VMHOXeHHe OTHOWICHOB. Bo3BeieHNE OTHOWICHA B CTETICHb

41. 11. |@OynkumuBugay=x?2,y=x°

4 12 CBoOIiCTBa CTETICHEH C HATypaIbHBIM IOKa3aTEICM.
Bo3BesieHHE B CTETICHD MPOU3BEICHHUS

13 | 13, OnHOWIEHBI U MHOTOWICHBL. CTerneHh MHOTOYICHA.
Cro)xeHHe, BBIYMUTAHHE MHOTOYJICHOB

4. | 14 MHorouieHbl.  MHOTOWICH  CTaHZAPTHOTO  BH[A.
CreneHp MHOTOUJIEHA

45. 15. |CnoxeHre v BEIYUTaHHE MHOTOYICHOB

6. | 16, CnoxeHre M BBIMUTAaHHE MHOTOWICHOB. [IpuBeneHue
MO00HBIX CIIAracMbIX

47. 17. |YMHOXeHue ogHOWIeHa HA MHOTOWICH

48. 18. |YMHOXeHHe OHOYICHA Ha MHOTOWIEH. PellieHre ypaBHEHMiA

49. 19. [Pa3nokeHre MHOTOWIEHA HA MHOXKUTEIH

50. 20. IPa3nokeHre Ha MHOKHUTEIU. BriHeceHue oO0Iero
MHOXHTEJIS 32 CKOOKH

51. 21. |VYMHOXXEHHE MHOTOYWICHA Ha MHOTOWICH

52. | 22. |YMHOXCHHME MHOT'OYIcHAa Ha MHOTOYJICH. PellicHre ypaBHEeHU

53. | 23. [|PasnokeHHE HA MHOXKUTENIH. MeTOI IPyIIIUPOBKU

54 on Pemienue YpaBHEHUH €  HUCIIOJIb30BAaHUEM
Pa3I0KEHHUSI MHOTOUWICHA HA MHOXKHUTEITH

55 | 25, DopMybI COKPAIICHHOTO  YMHOXKCHUSI.
JlokazatenbcTBO (hOpMYITBI KBapaTa CyMMBI U Pa3HOCTH JBYX
BbIpayKEHUH

56. | 26. |KBagpar CyMMBI H Pa3HOCTH JBYX BBIPAKCHUI

57. 27. |Ky0 cyMMBbI ¥ KyO pa3HOCTHU JBYX BbIpa)KCHHIA

58, | 28, Perienne 3amaHuii ¢ HMCMOJIB30BaHHEM (HOPMYIT
COKpaIleHHOro yMmHoxeHus. Ky0 cyMMbI 1 Ky0 pa3HOCTH

59. | 29 PaznoxeHne Ha MHOXKHTEIM MHOTOYJICHA, WCIIONb3YS
(hopMyJTBI KBaJIpaTa CyMbI U KBapata pasHOCTH

60. | 30. PaznoxeHne Ha MHOXXHTEIH MHOTOYICHA, MCTIONb3YS
hopMyJIbl Ky0Oa CyMbl M KyOa pa3HOCTH




61 | 3L DopMyITBl COKpAII[CHHOTO  YMHOXCHUSL.
JlokazatenbcTBO (hOPMYITBI PA3HOCTH KBAJIPaTOB
62. | 32. |Pa3HOCTb KBagpaTOB JABYX BBIPAKECHUI
63 | 33 PazockeHne Ha MHOXXHTEIH, HCTIONB3Y S dhopmyiry
[Pa3HOCTH KBaJ[PaTOB JABYX BBIPAKCHUI
64 | 34 KoMOWHUpOBaHHBIC  TIPUMEpPBI, CBA3aHHBIE C
[pa3noXeHHeM MHOTOUJICHA HA MHOXKUTEIH
65. | 35 [MoBTOpEeHMWE U cHUCTEMaTH3alusl YYeOHOTO MaTepuala Io
reMe «ANTeOpanyecKue BEIPAKEHUSD)
66. | 36. [MoBTOpeHME M cUCTEMaTU3alUs Y4eOHOTO MaTepuaia Io
reMe «ATeOpanvIecKue BEIPAKCHIS
67 37 KonTposbHas paboTa 1o TeMe «ANTreOpandecKue BEIPaKCHUS
Tema 3. Ypasuenus u nepasencmea 30 uacos
68. 1 'YpaBHenvue, npaBuia Hp606Pa3OBaHI/I}I
YPaBHEHUSI, PABHOCUJIBHOCTh YPaBHEHUI
69. 2.  UlunHeiHOE ypaBHEHHUE C OJHOM IIEPEMEHHOM
70. 3. |PelreHue TUHEWHBIX YpaBHCHHUH
71. 4, [PerieHne ypaBHEHU, CBOAAIIUXCS K IMHEHHBIM
72. 5. [PerieHne ypaBHEHUI, CBOAAIIUXCS K IMHEHHBIM
73. 6. [Pemenue ypaBHEHHH, HCTIONB3YsI OCHOBHOE CBOHCTBO
POTIOPIIUK
74. 7.  |PemeHue MTUHEHHBIX YpaBHEHHH C MOAYJIEM
75. 8.  |PemieHue IMHEHHBIX ypaBHEHHUH C MapaMeTpoOM
76. 9 Pemenne 3amad Cc MOMOIIBIO YpaBHEHUH.
Maremaruueckas MOJIeb. AJITOPUTM PEIICHUS TECTOBBIX
Bajgad
77. 10. |Pemenwuie 3aa4 Ha MPOM3BOIUTENHEHOCTD
78. 11. |Pemenwue 3aa4 Ha MPOU3BOIUTENHEHOCTD
79. 12. |PemieHue 3a1a4 Ha BMXKCHUE
80. | 13. |Pemenwue 3a/1a4 Ha ABMYKCHHE
81. 14. |luneitHOE ypaBHEHHE C MBYMS IIEPEMEHHBIMHU U €TI0 Tpaduk
82. 15. ['paduueckuii MeTO/T peIICHUS] CUCTEMBI IMHEHHBIX
ABHEHHH
83. 16. |[['paduueckuii MeTO pEIICHUS] CUCTEMBI JIMHEHHBIX
aBHEHHH
81 | 17 IAITOPUTM ~ pEIICHUS] CHCTEMBI JBYX ypPaBHEHUH C
JIBYMSI IIEPEMEHHBIMH METOJIOM TTOICTAHOBKH
85 | 18, PemeHne cucreM JBYX YpaBHEHUH C JIBYMS
MepeMEHHBIMU METOJIOM TTOJICTAHOBKH
86. | 19 Pemenne cucreM IBYX ypaBHEHHH C JByMS
MepeMEHHBIMU METOJIOM TTOJICTAHOBKH
Meton ~ anreOpanvecKkoro  CIOXKEHUS.  AJTOPUTM
87. | 20. |pemieHus CHCTEMBI JBYX YPaBHCHHH C ABYMs
MEpEMEHHBIMUA METOJIOM alreOpandeckoro CIOXKEHHsI
88. | 21. |Merog anreGpanvecKkoro CIOKEHHS
89. | 22 Pemenue cucTeMbl IBYX ypaBHEHHHA C JIBYMS
MepeMEHHBIMU METOIOM JTeOpanvecKoro CI0KEHHSI.
9. | 23 Perienue cucTeMbl IByX ypaBHEHHUH € IByMsI IIEPEMEHHBIMU
METOIOM aJIT€0PandecKoro CI0KEHHS
91 | 24 CHCTEMBI IBYX JIMHEHHBIX YPABHEHUH C IByMsI MepeMeHHbIMH
KaK MaTeMaTHYECKHE MOJIENIN PEaIbHBIX CUTYAIUA
92. 25. |PemreHue 3a7a4 C COCTAaBICHHON MaTEMaTUISCKOW MOJICIBIO
9. | 2. Pemenne TEKCTOBBIX 33/1a11 HA COCTABICHHE CHCTEM JTIUHEHHBIX
YpPaBHEHUH ¢ IBYMSI TIEpEMEHHBIMU
91 | 27 Perenne TEKCTOBBIX 3312 Ha COCTABJICHHE CHCTEM JIMHEHHBIX
YpaBHEHUI ¢ TBYMS ITEpEMEHHBIMH
9. | 28 [ToBTOpEHME U CHCTEMATU3AIHS YICOHOTO MaTepHara 1o
reMe: «YpaBHCHHS U HEPAaBEHCTBAY
96. | 29. [[loBTOpCHHE U CHCTEMATH3ALKS YYeOHOTO MaTepHaa 1o
reme: «YpaBHEHHUS U HEPAaBCHCTBAY




97 | 20 KontposbHas pabota 1o TeMe «YpaBHEHUS U HEPABCHCTBAY
Tema 4. Koopounamut u zpagpuxu. @ynxyuu 30 uacos

98. 1.  |KoopauHata TOYKH Ha IPSIMOH

99. 2.  |[UucinoBbie MPOMEKYTKH

100. | 3. H306pi1>KeHHe YHCIIOBBIX MMPOMEKYTKOB Ha KOOPJUHATHOU
psIMOIA

101. | 4.  |PaccrosiHME MEXKIY IBYMS TOUKaMK KOOPAUHATHON MPSMOI

102. | 5. IPaccTosiHre MeXTy IByMsI TOUKaMH KOOPJIMHATHOU MTPSIMO

103. | 6. [[IpsmoyronpHas cucTeMa KOOPJUHAT HA MIIOCKOCTH

104. | 7.  [[Ipumeps! rpadukoB, 3aaHHBIX HOPMYTaAMHU

105. | 8.  |[Ipumepsl rpaduKkoB, 3aJaHHBIX HOPMYITaMU

106. | 9.  [[Houstue pyHKIMU U (HYHKIIMOHAIBHON 3aBUCHMOCTH

107. | 10. [Cesizu Mexay BeauurHaMu. OYHKITUS

108. | 11. (CeoiicTBa QyHKIMH

100. | 12, Cnoco6£:1 3aganus QyHkouu. OnucaTenbHBIN CIOCO0 3a1aHus
(hyHKIMH

110. | 13. |AHanMTHYECKHi criocod 3aganus GyHKIUI

111. | 14. |TaGnuuHbli ciocod 3amaHust GYHKIMU

112. | 15. [paduk ¢pynkun. [Tocrpoenne rpadrka QyHKIHH IO TOYKAM

113. | 16. [paduk pynkuun. [Tocrpoenne rpadrka QyHKIHH IO TOUKAM

114. | 17 ["paduueckmii ciocod 3ananus pyHKun. CBOHCTBa QyHKIMN
Mo e¢ TpauKy

115. | 18. [luneiinas pyHkums, ee rpaduk 1 CBOHCTBA

116. | 19. [[Moctpoenue rpaduxa TuHEHHON QyHKINH

117. | 20. [[Moctpoenue rpaduka TuHEHHON QyHKINH

118. | 21. [B3aumHoOe pacroioxeHne rpaduKoB TUHEHHBIX QYHKIHH

119. | 22. |B3aumHOe pacoioxeHne rpapuKoB TUHEHHBIX QYHKIHH

120. | 23. |B3aumHOe pacmoioxeHne rpapuKoB THHEUHBIX QYHKIHH

121. | 24. ['paduk byskmm Yy =[X|

122. | 25. [[loctpoenue rpaduka QyHKIHH Y =|X|

123. | 26. r paq)flqecxoe pemerme JIMHEHHBIX YPaBHEHUN U CUCTEM
TMHEHHBIX YpaBHEHUH

124 | 27, r paq)flqecxoe pemerme JIMHEHHBIX YPaBHEHUN U CUCTEM
IMTMHEHHBIX YpaBHEHUH

125 | 28, [MoBTOpEHHE U cucTeMaTU3anus y9eOHOro MaTepHaa 1o
reme: «KoopanHatel 1 rpaduKmn»

126. | 29. [[loBropeHue u cucTeMaTHU3AIMs YIeOHOTO MaTepuaa o
reme: «KoopanHaate! 1 rpadukmy

127 | 30, Kontponbnas pabora mo teme: «KoopauHats! u rpadukm»

Tema 5. Ilosmopenue u 0600uenue 9 uacos

128, | 1. TToBTOpEHME OCHOBHBIX TMOHATUH 1O Teme «Hucna

129 IToroBast KOHTpOJIbHAs paboTa. Becepoccuiickas mpoBepoOIHast

' abora
130. MToroBast KOHTpOJbHAs padoTa. Beepoccuiickas mpoBepouHast
abora

131 | a [loBTOpEeHHE OCHOBHBIX IOHATHI IO TEME:
«AnreOpandecKre BEIPAKESHHS»

132 | 5. [ToBTOpEeHHE OCHOBHBIX IOHATHI IO TEME:
«AnreOpandecKre BEIPAKESHHS»

133. | 6. HOBTOECHI/IC OCHOBHBIX TOHATHH TIO TeMe:
«JInHeiHbIC ypaBHEHUS

134. | 7. HOBTOECHI/IC OCHOBHBIX TOHATHH TIO  TeMe:
«JInHeiHBIC ypaBHEHUS

135. | 8 [loBTOpeHHEe OCHOBHBIX MOHITHH IO TEME:
«KoopauHatel u rpaduxm»

136. | o [loBTOpeHHEe OCHOBHBIX MOHATHH IO TEME:
«KoopamHate!l U rpaduku. OyHKIHIDY




KAJIEHJAPHO - TEMATHUYECKOE IINTAHUPOBAHUE 11O YYEBHOMY

INPEAMETY «AJI'EBPA»
8 KlIACC

Ne /i

Tema ypoka

Ilnanupyemasi
aarTa

Jlara
NpoBeIeHHUsI

Tema 1. Hucna

u svtuucinenus. Keadpamnwie kopnu 19 uacos

1. 1. KBaapatHbIit KOpeHb U3 YUCIa

2 2 KBanpaTHblii KOpeHb U3 Yuciia. Penienue 3amanuit

3 3 [MonsiTre 00 UPPaIMOHATILHOM YHCIIC

4 4 JlecaTHYHBIC TPUONMKCHUS] HPPAIIMOHATBHBIX YHCEI

5 5 JlecaTUuHBle TPUOIMKCHHUS HPPAIMOHATBHBIX — YHCEI.
Pewrenue 3aganuit

6 6 HetictBurenpaple  uucia. CpaBHEHHE IEHCTBUTEIBHBIX
qrcen

7 7 AJITOPUTM CpaBHECHUS ICHCTBUTEIBHBIX YHCEI

8 8 CpaBHeHHE JCHCTBUTENBHBIX Ynce. Perienre 3aaanuii

9. 9 ApudMeTnuecKuil KBaJpaTHBIA KOPEHb

10. 10. | YpaBHeHue BuJa X> =a

11 11. | VYpasuenue Buna x> = a. Pemenue 3ananuit

12 12. | CpoiicTBa apupMeTHUECCKUX KBaJPAaTHBIX KOPHEH

13 13 CBOP'ICT\]‘Sa apupMETHICCKUX KBaIpaTHBIX KOpHEH. Pemnenne
3aJ]aHui|

14. 14, CBoﬁCTiaa apu(MeTHYeCKUX KBaJIpaTHBIX KOpHEl. Pemenue
3aaHui

15, 15, VihponieHue — YUCJIOBBIX  BBIPAXEHUM,  COAEpKAIINX
KBaJ[paTHbIC KOPHU

16. 16. VhpouieHne — YUCIOBBIX — BBIPAXKECHUH,  COACPIKALIMX
KBaJ[paTHBIC KOPHU
[IpeoOpazoBaHre YHCIIOBBIX BBIPAKCHHM, COACPIKAITIX

17. 17. | kBagpaTHble KOpDHHM. BbIHECEHHE MHOXHTENS H3-TIOA
apu(METHIECKOro KBaJpaTHOTO KOPHSI.
[IpeobpazoBaHre YHCIIOBBIX BBIPAKCHHM, COICPIKAIITIX

18. 18. | xBagpaTHble KOpHH. BHeceHMe MHOXKHTENS II0J 3HAK
apu(METHIECKOro KBaJpaTHOTO KOPHSI.

19, 19 [IpeoOpa3oBaHre YMCIIOBBIX BBIPAXKECHUH, COIEPIKAIINX

KBaJlpaTHbIE KOpHU. PellieHre 3aganuid

Tema 2. Qucna

u eéviuuciaenus. Cmenenn c UenvimM nokazamesiem

10 uacoe

20. 1. CreneHs ¢ IEJIBIM ITOKa3aTeeM
CranmapTHas  3amuch  49uciaa.  PasMmepel  OOBEKTOB

21 5 OKpyXXafomero wmupa (OT DJJIEMEHTApHBIX YaCTHI[ IO
KOCMHYECKHX OOBCKTOB), JUIMTEIHLHOCTh TIPOIIECCOB B
OKPY’KAIOIIEM MHPE

22. 3. CBOIICTBA CTENEHH C IIEILIM IIOKa3aTEIEM

23, 4 CBoJicTBa CTEIEHHU C LICIIbIM TOKa3aTesNeM. IIpousBenenue
OJMHAKOBBIX OCHOBAaHMI

o4, 5 CpoiicTBa CcTeEleHH cv LeNbIM  MMoKazareneM. JleneHue
OJIMHAKOBBIX OCHOBAaHUMH

25 6. CBolicTBa CTelNeHU C LEJBbIM IIOoKazaTejaeM. Bo3BencHue
CTEIIEHU B CTCIICHb

6. 7 CBOI7'ICT\]‘33 CTEIIEHH C IIJBIM IoOKa3aTejieM. PelmeHue
3aJJaHui

27, 8 CBOP'ICT?a CTCIICHW C TIICJBIM IOKa3aTelieM. PemeHme
3aJaHui

28. 9. CreneHs ¢ IEIBIM ITOKa3aTeneM. Pemmenne 3aganmi




29. | 10. | Crenens ¢ 1enbIM nokaszareneM. Pemenne 3aganuit

Tema 3. Anzeopauueckue sviparxcenus. Keaopammuutit mpéxunen

5 uacos
30. 1 Ksanpatsslii TpéxuiieH. Onpenenenue
31 5 AJITOPUTM  PA3NOXKECHUS KBAJAPATHOTO TpEXUWieHa Ha
MHOXHTENHN
32. 3. | PaznoskeHne KBaApaTHOTO TPEXWICHA HA MHOKHMTEIIH
33 4 PasnoxeHnue KBagpaTHOTO TpEXWICHA HA MHOXKHTEIH.
Peienue 3aganuit
34, 5 KontponbHass pabota mo Temam «KBampaTHbIE KOpPHH.

Creniean. KBaipaTHBIN TPEXWICH)

Tema 4. Anzedbpauueckue gviparxcenus. Anzeopauueckas opoos 21 uac

35. 1. AnreOpanyeckas 1po0b

36 5 JlonmycTrMble  3HAYEHHWS] TMEPEMEHHBIX, BXOJSIIUX B
) ) anre0panmdecKue BRIPKCHISI

HOHyCTI/IMBIC 3HAUCHUA  ICPEMCHHBIX, BXOAANIUX B

37. 3
aIre0panvecKue BhIpaKEHHS
38. 4 OCHOBHOE CBOMCTBO ajre0pandeckoi 1poou
39. 5 CokpailieHue a1pooeit
40. 6. Cokpaienue apobeii. Perienue 3aganuii
41. 7 Cokpamienue apo6eil. Pemenne 3aanmii
42. 8 Crnoxenue anrebpandeckux apodeit
43. 9. Cnoxenue ajaredpandeckux apooeii. Penienne 3ananuii
44, 10. | BeiuuTanue anreOpandeckux Ipooeit
45. 11. | Boiuutanue anrebpandeckux apo0Oeii. Pemenne 3amanmii
46. 12. | YMmHOXeHue anreOpandecKkux apobei
47. 13. | YmHOxeHHe anreOpandeckux ApoOeil. Pemenne 3aganmii
48. 14. | Jleneuue anreOpandeckux apooeit
49, 15. | Jlenenue anrebpandeckux apodeil. Penrenne 3amannii
[IpeobpazoBanue BBIPaKCHHUH, CoZepIKAIIHX
50. 16. | anreOpanueckue  apobu. BosBemeHme B cTeneHb

anredpamdecKon Jpoou

YrpoieHre BBIPAKCHUN, COAEpKAIUX aNreOpamdecKue

51. 17.
apobu

50 18, YnporieHne BBIPRXCHUH, COACPIKAIINX alreOpandecKue
npobu

53, 19, [IpeobpazoBanme BBIPaKEHUH, CoJIEpIKaIINX
anredpandeckue apodu. J{oka3zaTeIbCTBO TOKICCTB

54 20. [IpeobpazoBanue BBIPKCHHIA, COJIepIKaIIIX
anredpamdeckue npoou. Jloka3aTenbCTBO TOXKISCTB

55 21 KontponbHass pabora 1o Teme «AireOpamyeckue

BEIpakeHHsL. AnreOpanyeckas 1poOby

Tema 5. Ypasnenusn u nepasencmea. Keaopammuwie ypagnenusn

19 uacos

56. 1. | KBagpaTtHoe ypaBHEHHE

57. 2. | Henonnoe kBajmpaTHOE YpaBHEHHE

58. 3. | HemomHoe KBaspaTHOE ypaBHeHHe. PemieHue 3aganuii

59, 4 ®dopmysia KOpHEH KBaJpaTHOTO YpaBHEHHUSI. PEICCMOTp@HPIC
cilyyasi, KOTJja JUCKPUMMHAHT IOJI0KUTEIbHBII

60. 5 dopmyna KOpHEH KBaApaTHOro ypaBHeHHUs. Paccmorpenue
ciryvasi, KOTJa JUCKPUMHHAHT PaBeH HYJIIO

61 6. dopmylia KOpHEH KBaJpaTHOTO ypaBHEHMs. PaccMoTpeHune
cllyyasi, KOrJja JUCKpUMHMHAHT MEHbLIE HYJIs

62, 7 @dopmyna KOpHEH KBaJpaTHOrO ypaBHEHHUs. PemeHue

3aJIaHuI

63. 8. | Teopema Buera




64. 9. | Teopema Bueta. Pemenune ypaBHeHHH

65. 10. Pemenne kBagpaTHBIX ypaBHEHHH depe3 HopMyiy KOpHEH
KBaJIPAaTHOTO YpaBHEHHUs U TeopeMy Buera

66. 11 AJTOpUTM  peuieHus  ypaBHEHHMH,  CBOISIIUXCS K
KBaJIPaTHBIM

67. 12. | PeuieHue ypaBHEHHH, CBOJSIIMXCS K KBAJPATHBIM

68. 13 AnropHTMu peleHusT MPOCTEHIUX POOHO-PAITHOHATBHBIX
ypaBHEHUH

69. 14. | lpocreiimmne apoOHO-paiOHAIEHBIC YPABHEHHUS

20. 14, Pemmenne _TEKCTOBBIX 3a/1a4 C TOMOUIBIO KBAJPATHBIX
ypaBHEHUI

71 16. Pemenue _TEKCTOBBIX 3aad C© MOMOLIbIO KBAJPATHEIX
ypaBHEHUH

79 17 Pemenne TeKCTOBBIX 3271 Ha COCTaBICHUE IpobHO-
paIOHANTBHBIX YpaBHEHHH

73 18, Pemenne TekcTOBBIX 3ala4 Ha COCTaBlICHHE IpoOHO-
paIMOHANBHBIX YPaBHEHUH

74. 19. | KonrtposabHas padota no reme «KpaapaTHble ypaBHEHUS

Tema 6. Ypasuenus u nepasencmea. Cucmemvl ypagneHuil

13 uacos

75. 1. | JIuneiiHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMH, €TO TpauK

76. 2 JIuHeiHOE ypaBHEHHE C ABYMS IIEPEMEHHBIMH, €r0 rpaduK.
Pewrenue 3aganuit

77 3 JluneiiHoe ypaBHEHHE C ABYMS! TIEPEMEHHBIMI, ETO rpaduk,
MIPUMEPHI PEIISHUS] YPABHEHUH B IIEIBIX YUCIIAX

78, 4 Pemienue cucrem JByX JMHEHHBIX YpaBHEHUW C JIBYMS
MepeMEeHHBIMH. MeTOJI CIIOKEeHHS

79, 5 Pemenne cuctem OByX JHMHEHHBIX YPaBHEHUH C JBYMs
nepeMeHHbBIMUA. MeTo/ OICTaHOBKH

80. 6. Pemienue cucrem JByX JMHEHHBIX YpaBHEHUN C JIBYMS
repeMeHHbIMH. | padudeckuii MeTo

81 7 [Ipumepsl pemieHUss CUCTEM HENMHEHHBIX ypaBHEHHH C
JBYMSI IEPEMEHHBIMH
IIpumepsbl pelieHus: CUCTEM HEIWHEWHBIX YpPaBHEHUH C

82. 8. | mByms mnepemeHHbiMH. Croco0  BBEACHHS  HOBOH
epeMEHHOM
I'paduueckass wuHTepHpeTanusi ypaBHEHHS C  ABYMS

83. 9. | mepeMEHHbIMM U CHUCTEM JIMHEHHBIX YPaBHEHUH C JByMs
MepEeMEHHBIMU
I'paduueckass wuHTepnpeTanusi ypaBHEHUS C  ABYMs

84. 10. | mepeMEHHBIMH U CHUCTEM JIMHEHHBIX YpaBHEHHH C JByMS
MepeMEeHHBIMH. Y paBHEHHs C TapaMeTpaMu

85 11 Pemenue _ TeKCTOBBIX  3ajlad ¢ TIOMOLIBIO  CHCTEM
YpaBHEHUH.

86. 12 Pemenne TEeKCTOBBIX 3afjad C TOMOIIBIO  CHCTEM
ypaBHEHHUH. 3a/1auyl Ha TUIOIIATh

87 13 Pemenne TEKCTOBBIX 3a7ay C  TOMOLIBIO  CHCTEM
ypaBHEHUH. 3a1auu Ha JBM)KEHUE

Tema 7. Ypasnuenus u nepasencmea. Hepasencmea 16 uacoes

88. 1. | YucnoBble HEPaBEHCTRA.

89. 2. | YuciaoBble HEPABEHCTBA U X CBOHCTBA

90. 3. UrncnoBble HEpaBEHCTBA U MX CBOWCTBA. Pemenue 3ananuit

91. 4. HepaBeHcTBO ¢ ogHOM nepeMeHHOM. OnpeaencHue

92. 5. | HepaBeHCTBO ¢ oiHO# epeMeHHoM. Perienne 3aaanuii

93. 6. CnoKeHHE U YMHO)KEHUE YMCIIOBBIX HEPABEHCTB

94, 7. | YUucnoBele  mpoMmMexyTKH.  M3o0paskeHMe  YHCIOBBIX




MPOMEKYTKOB Ha KOOPAMHATHON MPAMOM

95, 8 YucnoBble NPOMEKYTKH. [lepecedeHne u OObEIUHEHHE
MHOXECTB

9. 9 Anroputm _pewenns JUHEWHBIX HEPaBEHCTB C OJHOU
MEPEMEHHOM.

97, 10. JIuHeilHble HepaBeHCTBA C OJHOM MEepeMEHHONM U HX
pelieHue

98 11, JIuneiliHble HepaBeHCTBA € OAHOM TIEPEMEHHOM M HX
penicHue

99. 12. | Cuctembl IMHEHHBIX HEPABEHCTB C OJHON IMEPEMEHHOM.

100. 13 AHFOE)I/ITM PElICHUs  CHCTEM JMHEHHBIX HEPAaBEHCTB C
OJHOH MepeMeHHOM

101 14, CucremMbl JTUHEWHBIX HEPAaBEHCTB C OJHOM IEPEMEHHOM U
UX pelIeHue

102, 15, CucteMbl JTUHEHHBIX HEPABCHCTB C OJHON NEPEMEHHOU W
UX peLICHUE

103, 16. Kontponbnas paboTa no TemMam «YpaBHEHUS U
HepaBeHCcTBa. CuCTEMBbl ypaBHEHUID)

Tema 8. @yukyuu. OcrnoHble NOHAMUSA 5 uacoes

104. 1. | lonsarue GpyHKUUHU

105. 2. Ob6nacTe onpeAesceHUs] © MHOKECTBO 3HAUCHUH (DYHKIMH

106. 3. Crioco0Onl 3aanust QyHKIHI

107. 4. | I'paduk GpyHKIMN

108. 5. CpoiicTBa (PyHKIIMHU, HX OTOOPaKCHUE HA TpauKe

Tema 9. @ynxyuu. HYucnosvie pynkyuu 12 yacos

109. 1. | Yrenue u noctpoeHue rpahukoB QyHKIMH

110. 5 [Ipumepnl rpadukoB (QYHKIUH, OTpaXKaroIIMX peaabHBIC
IIPOLIECCHI

111 3 OyHKIOMM, ONKCHIBAIOLIME TPAMYI0O W 00paTHyIO
MPONOPLUOHAIbHBIE 3aBUCUMOCTH, UX Tpaduku

112. 4. | T'unep6ona

113. 5. | 'umepbomna, ee rpaduk

114. 6. | I'mmepOona, ee rpaduk u K03QPUITHESHTHI

115. 7. | I'padux ¢pynkmm y = X%, ee rpapux

116. 8. | I'paduk dyHkumu y = x?, ee rpaduk ¥ KOOPPHULIHUCHTHI

117. 9. | [loctpoenue rpaduka GyHKIHH Y = X?

118. 10. | IMoctpoenue rpaduka GyHKIUH Y = X2

119. 11. | dysxmmmy =x2, y =x3, y=Vx, y = [¥|

120. 12, OyHKIMK y =X3, y = X3,y =x, y =v|x|; rpaguieckoe
pelIeHNEe YPaBHEHUM U CUCTEM YpaBHEHHI

Tema 10. Iloemopenue u 0606wenue 16 uacos

121, 1 Urorosas konTponbHas padboTa. Beepoccuiickas
poBepoyHast padora

192, 2 Hrorosas koHTpONbHAsS paboTra. Beepoccniickast
poBepoYHast padoTa

123, 3 [ToBTOpenne. KBangpatHslii kopeHb. CTENEHB C LETBIM
MoKa3areneM

124, 4 [ToBTopenne. KBaapatHeiii kopeHb. CTeeHb ¢ TETBIM
[IoKa3aTeneM

125, 5 [ToBTOpenne. KBangpatHslii kopeHb. CTENEHB C LETBIM
MoKa3areneM

126. 6. ITosTopenue. KBanparueie ypaBHeHus. KBaapatHbiii
TpexuJieH

197, 7 [ToBTOpenne. KBanpatusie ypaBHeHusa. KBagpaTHeIi
TpeXueH




128. 8. | IloBropenue. HepaBeHctBa

129. 9. | [loBTopenne. HepaBeHcTBa

130. 10. | INoBropenue. CucTeMbl HEPABEHCTB

131. 11. | [loBropenne. CucTeMbl HEPABEHCTB

132. 12. | lloBropenue. [eiicTBU ¢ anreOpandecKUMH APOOsIMH

133. 13. | [loBropenue. [eiicTBus ¢ anreOpandecKUMH APOOsIMH

134, 14, [ToBTOpEHNE OCHOBHBIX IOHATHN W METOJIOB KYpCcOB 7 U 8
KJ1accoB, 0000IIeHIe 3HAHUI

135. 15, [ToBTOpEHNE OCHOBHBIX MOHATUN U METO/IOB KypcoB 7 1 8
KJ1acCOB, 0000IIeHIE 3HAHUI

136, 16. [ToBTOpEHNE OCHOBHBIX IOHATHN U METOJIOB KYpCcOB 7 U 8

KJ1accOB, 0000IIeHNE 3HAHUI




KAJIEHJAPHO - TEMATHUYECKOE IINTAHUPOBAHUE 11O YYEBHOMY

HNPEIMETY «AJITEBPA»
9 KllACC
Ne i/m Tema ypoka Tlranupyemas HAata
aara NPOBe/IeHUsl

Temal. Yucna u svtuucnenus. /leiicmeumenvnoie uucaa 9 uacos

1 1 PanmonaneHble ynciia, UppaloHaIbHbIe YHCa,
KOHEYHBIE  OECKOHEUHBIC ECATHYHBIE TPOOH
MHOXECTBO JCHCTBUTEIBHBIX UHCEIT,

2. 2. | IEUCTBUTEILHBIE YHCIAa KaK OECKOHEUHBIE
JECATUYHBIC TpoOH
B3aumHO 0/1HO3HAYHOE COOTBETCTBHE MEXKIY

3. 3. | MHOXECTBOM JCHCTBUTEIHHBIX YHCET H MHOXKECTBOM
TOYEK KOOPJAMHATHOMN NPSIMOU

n 4 CpleHeHHe ,Z[GIEICTBI/ITGJIBHBIX qrcel, apu(hMETHICCKIE
JENCTBUS C IEHCTBUTEIbHBIMH YHCIAMHU

5 5 [MpubmmxEHHoe 3HaYeHUE BEIIMYUHBI, TOUHOCTh

' | npuOIMKeHUS

6. 6. | Oxpyraenue uncen

7. 7. | OkpyrieHue yucen

8. 8. | IlpukuKa M OIleHKa Pe3yJIbTaTOB BHIYMCICHUI

9 9 [Ipukuaka u oLeHKa PE3yJIbTATOB BHIYUCICHUN.
Penrenue 3ananuit

Tema 2. Ypaeuenus u nepagencmea. Ypaeuenus c 00Hou

nepemeHHoul 14 uacoe

10. 1. | JIuneiiHOE ypaBHEHHE

11. 2. | Pemenue ypaBHEHH, CBOIAIINXCS K TUHEHHBIM

12. 3. | KBagparHoe ypaBHEHHE

13. 4. | Pemenue ypaBHEHUHN, CBOASIIMXCS K KBaJIPATHBIM

14. 5. | bukBasgparHble ypaBHEHUS

15. 6. | Pemenne OMKBaJpaTHBIX ypaBHEHUN

16. 7 HpI/IMepI:I peLIECHHS] YPaBHEHHUM TPEThEN U YETBEPTOU
CTENEHEN

17 HpI/IMepI:I pelLICHHS] YPaBHEHHUI TPEThEN U YETBEPTOU
CTETICHEH Pa3I0KEHUEM Ha MHOXKHUTEIIN

18. 9. | JIpoOGHO-parnmoHaIbHBIC YPaBHEHUS

19. 10. | Pemenue n1poOHO-pAlIMOHANBHBIX YPaBHEHUH

20. 11. | Pemenne TEKCTOBBIX 3a/1a4 aJIreOpandecKuM METOI0M

21 12 Pemenue TEKCTOBBIX 3a]1a4 C [OMOLIbIO KBAJPATHBIX
ypaBHEHHIA

29 13 Pemennie TeKCTOBBIX 33121 ¢ IOMOILIBIO IpoOHO-
paIMOHATILHBIX YpaBHEHUIN

23 14. KOHTponLHim pabora 1o Teme «YpaBHEHHS C OJTHOM
MIEPEMEHHOI»

Tema 3. Ypasenenusa u nepasencmaea.

Cucmemul ypasnenuil 14 uacoes

24. 1. | YpaBHeHHE C NIBYMsI IEPEMEHHBIMU

25. 2. | YpaBHEHHE C IBYMsI IEPEMEHHBIMH M €ro rpaduk

6. 3 CucreMa IByX JUHEUHBIX YPaBHEHUH C JBYMS
nepeMeHHbIMH. ['paduueckuii criocod




27, 4 Cucrema 1ByX JTMHENHBIX YPaBHEHU C JBYMsI
nepeMeHHbIMH. Crioco0 ClIoXKeHHs

28 5 Cucrema 1ByX JUHENHBIX YPaBHEHUH C JBYMsI
nepeMeHHbIMH. Crioco0 moICTaHOBKU

29, 6. Cucrema 1ByX JUHENHBIX YPaBHEHU C JBYMsI
nepeMeHHbIMU. Pelienne 3aganui
Pewenne cucreM IByX ypaBHEHMM, OJJHO U3 KOTOPBIX

30. 7. | TMHEIHOE, a APYroe — BTOPOU CTETICHH.
['paduueckuii ciocod
Pemienue cucrem AByX ypaBHEHU, OJJHO U3 KOTOPBIX

31. 8. | nuHeliHOE, a Apyroe — BTOPOii creneru. Crocod
CJI0KEHUS
Pewenne cucreM IByX ypaBHEHMM, OJJHO U3 KOTOPBIX

32. 9. | nuHeiHOE, a Apyroe — BTOpoii creneHu. Crocod
10JICTAHOBKHU

33, 10. Pemefme CUCTEM JIBYX ypaBHeuHHﬁ, OJIHO U3 KOTOPBIX
JMHEHHOE, a IPYroe — BTOPOM CTEHEHHU.

34, 11, I'padmueckas MHTEpIpPETALIUS CUCTEMBl YPaBHEHHUH C
JIBYMsI IEPEMEHHBIMU

35 12 Pemenne TeKCTOBBIX 3a/1a4 Ha ABM)KEHUE
anreOpanvecKuM Crocooom

36. 13 Pemrenne TeKCTOBBIX 3a/1a4 alIre0panyecKum
cocobom

37 14. KOHTponbiia;I pabota o Teme «CuctemMbl
YpaBHEHUI

Tema 4. Ypaeuenus u nepasencmea. Hepasencmea 16 uacos

38. 1. | YucnoBblie HEpaBEHCTBA

39. 2. | YnucnoBble HEpAaBEHCTBA M X CBOWCTBA

40. 3. | JIuHeliHbIC HEPABEHCTBA C OJIHOM MepeMeHHON

a1 4 JIvHeitHbIe HEpaBEHCTBA C OJHOM MTEPEMEHHOMN U UX
pelieHue

42, 5 JIvHeitHbIe HEpaBEHCTBA C OJHOM MTEPEMEHHOMN U UX
pelieHue

43, 6. CucreMnl JII:IHeﬁHLIX HEPABEHCTB C OJJHOM
NIEPEMEHHOI U UX pEelICHHE
CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM

44, 7. | nepemenHoil. HaneceHue pemeHns Ha KOOPAUHATHBIN
ayd

45. 8. CucreMsl JII:IHGI\/'IHBIX HEPABEHCTB C OJJHOM
NIEPEMEHHOM U MX PEIICHHE

46. 9. | KBagpaTHble HEpaBeHCTBA

47. 10. | KBazgpartnble HepaBeHCTBA. I 'paduueckuii MeTos

48. 11. | KBanpaTHbie HepaBeHCTBA. MeTO T MHTEPBAJIOB

49, 12 KBanpaTtHbie HEpaBeHCTBAa. MeTo BBIIEIEHUS
KBaJpara JBy4JCHa

50. 13. | KBajpaTHble HEpaBEHCTBA U MX PELICHUE

51 14 ['padmyeckas uHTEpIpeTaLUsl HEPABEHCTB C ABYMS
EPEMEHHBIMU

50, 15 I'paduueckas MHTEpHIpPETALIUS CHCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU

53. 16. | KonTpospHas pabota o teme «HepaBeHcTBay




Tema 5. @ynkyuu 16 uacos

54, 1. | KBagpatuunas GhyHKIUS

95. 2. | KBagpatuunas QyHkius, e€ rpaduk

56. 3. | KBagparnunas gynkims, e€ rpaduk U CBOMCTBA

of. 4. | llapabona

58. 5. | [Tapa6ona. KoopauHaTel BepiinHbI Tapadoibl

59 6. DopMyITbl HAXOXKACHHSI KOOPINHATHI BEPIIUHBI
napadoJIbl

60. 7. | Ocb cuMMeTprH 1apadoJIbI

61. 8. | Iloctpoenue rpaduka mapadoisl

6 9 [Tapabomna, KOOpAUHATHI BEPIIMHBI TapadoIIbl, OCh

' ' cuMMeTpuu napadonsl. Pemenne 3ananuii

63. 10. | I'paduk ¢pyskun y = kx

64. 11. | I'paduk pyskmmu y =kx +b

65. 12. | I'paduk ¢pyskumu y=k/x

66. 13. | I'paduk dbyaxnum y=x>

67. 14. | I'paduk pyskmun y=vx

68. 15. | I'paduk dpyskmm y=[x|

69. 16. | KonTposbHas paboTa 1o teme «®yHKIHH»

Tema 6. Yucnoswvie nocinedosamenvHocmu 15 uacos

70. 1. | IloHsTHE YHUCIOBOM MOCAEAOBATEIbHOCTH

71 2 3agaHue Mocae0BaTeIbHOCTH PEKYPPEHTHOM

' " | dopmynoli u hopMyIoii n-ro ungeHa

72. 3. | ApudmMernueckas IporpeccHs

73. 4. | 'eomerpuueckas mporpeccust

74. 5. | @opmyIbl n-ro 4ieHa apuPMeTHIeCKOH MPOrpeccHu

75 6. DopMyIbl CYMMBI TIEPBBIX N YICHOB apU(PMETHICCKOM
IpOTpeccuu

76. 7. | @opMyIIBl N-TO YJeHA TEOMETPUICCKON TPOTrPECCHH

77, 8. DOopMyIIbI CyMMBI IIEPBBIX N YICHOB F'€OMETPUIECKOMN
IPOrPECCUu
@opMyIibl N-TO WieHa apu(pMeTHIECKOH 1

78. 9. | reoMeTpUYECKOI MPOrPEeCcCHii, CYMMBI MIEPBHIX N
YJICHOB

79 10. N300pakeHue 4IeHOB apnibMeTquCKoﬁ MIPOTpeccHit
TOYKAMH Ha KOOPJIMHATHOMN TIOCKOCTH

80. 11 N300pakeHne 4IeHOB FGOI}’4eTpH‘IeCKOI>'I nporpeccui
TOYKAMH Ha KOOPJIMHATHOM TIOCKOCTH

81. 12. | JIuHEWHBIN 1 SKCIIOHCHIIMATBHBIA POCT

82. 13. | CioxxHbIe TPOLICHTHI

83. 14. | CnoxHble npoueHThl. Pemenne 3a1au

84, 15 Kontposbnas pabota mo teme «HucnoBbie
MOCIIEIOBATEIIHHOCTHY

Tema 7. [loemopenue, 0006uienue, cucmemamu3ayusn 3HAHU

18 uacoe

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AIIMS 3HAHUM.

85. 1. | 3anuce, cpaBHEHUE, JEUCTBUS C NEHCTBUTEIbHBIMU
YHUCJIAMH, YACIIOBAs MIPsiMast

86. 5 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIMS 3HAHUM.
[TpolieHThI, OTHOIICHHUSI, TPOMIOPLIUU

87. 3. [ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AIIMS 3HAHUM.




Oxpyrienue, npuOIrmKeHue, OleHKa

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AIIHS 3HAHUM.
88. 4. | Pemrenne TEKCTOBLIX 3a1a4 Ha JBMKEHUE
apruhMETHIECKUM CTIOCOOOM

[ToBTOpeHUEe, 0600IIEHNE U CUCTEMAaTU3allvs 3HAHUH.
89. 5. | Pemenue TeKCTOBBIX 3a71a4 Ha padboOTy
apu(METHUECKUM CIIOCOOOM

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIMS 3HAHUM.
90. 6. | PemeHue TEKCTOBBIX 3a/1a4 Ha MPOICHTHI
apruMETHIECKUM CTIOCOOOM

[ToBTOpeHUE, 0600IIEHNE U CHCTEMAaTU3allMs 3HAHUH.

91. 7. .
[IpeoOpa3zoBanue anredpandecKuX BhIPAKCHUI

[ToBTOpeHUEe, 0600IIEHNE U CUCTEMAaTU3allvs 3HAHU.
92. 8. | IIpeoOpazoBanue anredpandeckux BeIpaKEHUH,
JO0MMYCTHUMBIC 3HAYCHH A

[ToBTOpeHUEe, 0600IIEHNE U CUCTEMAaTU3allvs 3HAHU.
93. 9. | IIpeoGpa3oBanue anreOpandecKux BHIPAKCHHM,
JIOITYCTUMBIC 3HAUCHUS

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AIIMS 3HAHUM.

94. 10. .
YrporuieHne anre0pandecKux BeIpaKEHUN

95, 11, [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIMS 3HAHUM.
[Toctpoenne rpadukoB QyHKIMIA

96. 12, [ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AIIHS 3HAHUM.
CaoiicTBa QyHKIMI

97. 13, [ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AIIMS 3HAHUM.

QDYHKIMU: IOCTPOCHUE, CBOMCTB U3YUEHHBIX (DYHKITHIA

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AIIHS 3HAHUM.
98. 14. | CootHecenue rpapukoB GyHKIHHA ¢ popMynamu,
3a1al0IMMH QYHKITUN

[ToBTOpeHUe, 0600IIEHNE U CHCTEMAaTU3allvs 3HAHU.

99. 15. .
['paduueckoe penieHne ypaBHCHUN

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIMS 3HAHUM.

100. | 16. N
I'paduueckoe penieHrne ypaBHEHUH U HX CHCTEM

101. | 17. | WUToromas KOHTpOJIbHAs paboTa

102. 18. | O600UIEeHYE U cUCTEMATU3ALMS 3HAHUN




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA30OBATEJILHOM ITPOT' PAMMBI
7 KJIACC

Kona IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
MpoBePsIEMOro 0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJabTara
1 UYucna 1 BBIYUCIICHUS
1.1 BrimonHsaTh, coueras yCTHbIE W MHChbMEHHBIE TPHUEMBI, apU(PMETUUECKHE
JCHCTBHS C pAIlMOHATHHBIMU YHCIIAMU
1.2 Haxonuth 3HaueHUs] YHCIIOBBIX BBIPAKECHHM, MPUMEHATH pPa3HOOOpa3HbIE
Croco0bl M TPUEMBI BBIYMCICHUS 3HAYCHHWH JPOOHBIX BBIPAKEHHH, CO-
JIEPKaIuX OOBIKHOBEHHBIE U ICCSITUYHBIC APOOH
1.3 [lepexoautb OT OAHOM (POPMBI 3amMcu 4MCeN K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYIO JpOoObh B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUYHYIO JPOOb)
14 CpaBHHBATh U yIOPSA0YMBATH pAllMOHATIBHBIC YHCTIa
1.5 OxpyrisTh yncia
1.6 BBINOMHATE NPUKUIKY M OLICHKY pe3yNbTaTa BHIYMCIECHUH, OLIEHKY 3HAaUEeHUI
YUCJIOBBIX BBIPAKCHUW. DBBINONHATE JEUCTBUSA CO CTEINEHSAMU C HaTy-
paJIbHBIMU MOKa3aTeNsIMU
1.7 [TpuMeHsITh MPU3HAKH IETUMOCTH, PA3JI0KEHUE HA MHOKHTEITH HATYPaTbHBIX
quces
1.8 Pemarbh npakTHKO-OpMEHTHPOBAHHBIE 3aJauM, CBA3aHHBIE C OTHOILIEHUEM
BEJIMYMH, TPONOPLHUOHATIHLHOCTHIO BETUUMH, IPOLIEHTAMHU, HHTEPIIPETUPOBATD
pe3ynbTaThl peUeHUs 3a7ad ¢ Y4ETOM OrpaHUYeHMi, CBSI3aHHBIX CO
CBOWCTBaMHM paccMaTpUBAEMbIX OOBEKTOB
2 AnreOpandecKkue BhIpaKEHUS
2.1 Hcnonb30Barh anredpandyeckyro TEPMHHOJIOTHIO M CUMBOJIMKY, HNPUMEHSTH
e€ B mpoliecce OCBOCHHUs yueOHOro MaTepuana
2.2 HaxonuTe 3HaueHHss OYKBEHHBIX BBIPRKEHUH NpU 3aJaHHBIX 3HAYCHUAX
MIEPEeMEHHBIX
2.3 BrimonsaTe mpeoOpa3oBaHus LIEI0Tr0 BEIPAKEHHUS B MHOTOWICH NMPUBEICHUEM
MMOAOOHBIX CJIaraéMbIX, PACKPBITHEM CKOOOK
24 BbIMONHATE yMHOXKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJIEH, MPUMEHATh POPMYJIIBI KBaIpaTa CYMMBI U KBaJipaTa pa3HOCTH
2.5 OcCymIecTBIATh pa3oK€HWE MHOTOYJICHOB HAa MHOXHUTEIU C IOMOIIbIO
BBIHECEHHSI 3a CKOOKM OOILEro MHOXUTENs, TPYIIUPOBKH CIaraeMblx,
npUMeHEeHHsI HOPMYJIT COKPALIEHHOTO YMHOXKEHHUS
2.6 [TpumeHsaTH MpeoOpa3oBaHUsI MHOTOUJICHOB IS PELICHHS Pa3IMyYHBIX 33134
13 MaTeMaTHKH, CMEKHBIX [TPEIMETOB, U3 peaIbHON MPAKTUKHU
2.7 Hcnonb30BaTh CBOMCTBA CTENEHEHW C HATYPAIbHBIMU IOKA3aTEISAMH IS
peoOpa3oBaHMs BEIPAKESHUN
3 YpaBHEHHs 1 HEpAaBEHCTBA
3.1 Pemate nuHeliHbIE ypaBHEHHUsSI C OJHOW NEPEMEHHOW, MPUMEHSS MpaBHUIia
nepexofa OT HCXOJHOTO YpaBHEHUS K PaBHOCHIBHOMY emy. lIpoBepsTs,
SIBJIICTCS JIM YHCIIO KOPHEM YpaBHEHUS
3.2 [TpumMeHsATH TpaduuecKue METOIbI IPU PELICHUN JTUHEWHBIX YPaBHEHUN U UX

CUCTEM




3.3

[TonObupath npuMepsl Map YHCEN, SBISIOLIMXCS pPEIICHHEM JUHEHHOTOo
YPaBHEHHUsI C ABYMs IEPEMEHHBIMU

3.4 Ctpouth B KOOPAMHATHOM TUIOCKOCTH TpaduK IJIWHEHHOTO YpaBHEHHS C
IBYMsI IEPEMEHHBIMH; MOJb3YsICh IpaUKOM, MPUBOAUTH MIPUMEPHI PELICHUS
YpaBHECHHUSI

3.5 Pemate cucteMbl IBYX JIMHEHHBIX YPaBHEHUH C ABYMS EPEMEHHBIMH, B TOM
qucie rpaduuecku

3.6 CocraBisiTh W pemiath JHUHEHHOE YpPaBHEHUE WJIM CUCTEMY JIMHEUHBIX
YpaBHEHHI 0 YCIOBHIO 33Ja4d, WHTEPIPETHPOBATH B COOTBETCTBUU C KOH-
TEKCTOM 33Ja4u OJyYEHHBIA pe3yabTaT

4 Koopaunats! u rpaduku. OyHKIMH

4.1 N3o0paxkaTh Ha KOOPIMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIWHATaM, JY4YH, OTPE3KH, WHTEPBAIIbI, 3alHCHIBATH YHCIOBHIE MPO-
MEXYTKH Ha aJIreOpanvdeckoM s3bIKe

4.2 OTmeuaTh B KOOPAMHATHOMN MJIOCKOCTH TOYKH I10 33/IaHHBIM KOOPJIMHATaM

4.3 Crpouts rpaduku tuHeiHbIX QyHKIMHA. CTpouTh rpaduk QyHKIUH Y = [X]|

4.4 OmnuceiBaTh ¢ TOMOIIBIO (YHKIIMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE, I[eHY, KOJNYEeCTBO, CTOUMOCTb,
MIPOM3BOIUTEIHHOCTD, BpeMsi, 00bEM pabOThI

45 HaxoauTs 3HaueHne QyHKIMH 110 3HAYCHUIO € apryMeHTa

4.6 [Tonnmate rpaduyeckuii crmocod MpeICTaBICHUS W aHaTW3a WHGOPMAIINH,
W3BJICKATh U WHTEPIPETHPOBATH MHPOPMAIUIO U3 TPAPHUKOB peambHBIX MPO-
IIECCOB U 3aBUCUMOCTEH

8 KJIACC

Kon IIpoBepsiemble mpeaMeTHbIE Pe3yJbTaThbl OCBOCHHUS OCHOBHOM
NnpoBepsieMoro | 00pa3oBaTe/bHOI NPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara

1 UYucna 1 BBIYUCIICHUS

11 Hcnons3oBaTh  HayalbHbIE  INPEIACTABICHUS O  MHOMKECTBE

NEHCTBUTENBHBIX 4YHCEN [UIsl CPaBHEHHUS, OKPYIJIEHHS M BBIYUCIICHUH,
n300pakaTh JCHCTBUTENIbHBIC YHCIIA TOUKAMH Ha KOOPJIMHATHOM MPsIMOI
12 [IpumenaTp TOHATHE apU(PMETHYECKOTO  KBaJIpaTHOTO  KOPHS,
HAXOJHUTh KBAJAPATHBIC KOPHH, UCIIOB3YS MPU HEOOXOIUMOCTH KAIIbKYIISITOD,
BBIMOJIHATH MpeoOpa3oBaHusl BRIPAXKEHUN, COJAEPKAIIUX KBaJIpaTHbIE KOPHHU,
UCIIOJIb3Ysl CBOMCTBA KOpHEH

1.3 HUcnonp3oBare 3amucu OONBIINX Y MAJBIX YHCET C IIOMOIIBIO
JECATHUYHBIX qpobeii u cTenenel yncna 10

2 AnreOpandecKkue BhIpaKEHUS

2.1 [IpuMeHSITh TIOHSTHE CTENEHW C IETbIM IOKa3aTelieM, BBHITIOTHSTH

peoOpa3oBaHus BEIPAXKEHHI, COAEPIKALIUX CTENIEHH C LIEJIbIM MTOKa3aTeleM

2.2 BBIMONHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHMUS  PALMOHAIBHBIX

BBIDQKEHUM Ha OCHOBE TpaBWJI JCUCTBHM HAJ MHOTOWICHaAMU H
areOpanyecKuMHu Jpo0sMu

2.3 PacknanpiBaTh KBapaTHbIA TPEXUIECH HA MHOXKHUTENIU

2.4 [IpuMensaTh mpeoOpa3oBaHUsT BBHIPAKECHHUM MJIsI PEIICHHS Pa3THYHBIX

3a/1a4 U3 MAaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 peaTbHOU MPAKTUKU

3 YpaBHEHHUs 1 HEpABEHCTBA




3.1

Pemarp nuHeENHblE, KBaJgpaTHbIE YypPAaBHEHUS M PALUOHAIbHBIE
YpaBHEHUsA, CBOJAIIMECS K HHUM, CHCTEMBl J[BYX YPaBHEHUW C JByMs
IEPEMEHHBIMU

3.2 [IpoBomUTH TIpOCTEHIIME WMCCICNOBAHMUS YpaBHEHWH U CHCTEM
YpaBHEHHI, B TOM YHCJIE C NPUMEHEHUEM TpapuuecKuX IpercTaBICHHHA
(ycTaHaBiuBaTh, UMEET JIM YPaBHEHHE WJIUM CUCTEMa YPaBHEHHM pelIeHHS,
€CJIM UMEET, TO CKOJIbKO, U IIPOYEe)

3.3 [TepexomuTe OT cioBecHOH (OPMYJTUPOBKH 3adaud K e
anreOpanyeckoi MOJIENIM € TOMOIIBIO COCTABJICHUS YPAaBHEHUS HJIM CUCTEMBI
YpaBHEHUH, HHTEPIPETHPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3a/lauyd
MIOJIYYEHHBIN pe3ysbTaT

3.4 [IprMeHsTh CBONWCTBA YHCIOBBIX HEPABEHCTB JJIsl CPABHEHMSI, OLICHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOM IIEPEMEHHON U UX CUCTEMBI, J1aBaTh
rpaduyecKyr0 MWILTIOCTPAIMI0 MHOXKECTBA PEUICHH HEpaBEHCTBA, CHCTEMBI
HEPABEHCTB

4 DyHKIIUA

4.1 [ToHuMaTh M HCMONB30BaTh (PYHKIMOHAIbHBIE TOHSATHA U A3BIK
(TepMUHBI, CHMBOJIMYECKHE 0003HAYCHUS), OMPEACIATh 3HAUYCHUE (DYHKIIMH
110 3HaYCHHUIO apIyMEHTa, ONPEeIATh CBOHCTBA (PyHKIMH 110 €€ rpaduky

4.2 Crpouth rpaduku 3JIEMEHTaPHBIX byHKIHI BHJIA:
y=Kk/X, y=xlx, y =x* y = x*, y = |X|, OIHCBIBaTh CBOMCTBa YHCIOBON (yHKIH
1o e€ rpaduKy

9 KJIACC
Kon IIpoBepsiemble  mpeaMeTHbIEe  Pe3yJbTAaTbl  OCBOCHHSI  OCHOBHOII
NMpoBepsAeMoOro | 00pa3oBaTe/JLHOI MPOrPaMMbl OCHOBHOTI'0 001Iero 00pa3oBaHus
pe3yJibTaTa

1 UYucna ¥ BBIYUCIICHUS

1.1 CpaBHUBaTh U YNOPSJOYMBATh PALIMOHAJILHBIE U HPPALIMOHAJIbHBIE YHCIIa

1.2 BreimonaaTe  apudmernueckue JEHCTBUS €  pallMOHAIBHBIMH  YHCIIAMH,
coyeTasl YCTHbIE M NUCbMEHHBIE NPUEMBI, BBINOIHATh BBIYMCIEHUS C Uppa-
LIMOHAJILHBIMH YHCJIaMU

1.3 Haxomute 3HaueHus CTENEHEW C LEIbIMU IIOKa3aTellIMU M KOPHEH,
BBIUHCIISITh 3HAUCHUSI YUCJIOBBIX BhIPAKESHUI

1.4 OKpyryisiTh JEHCTBUTENbHBIE 4YHCIA, BBINOIHATH NPUKHUIKY pe3yJbTaTa
BBIYMCIICHH, OLICHKY YMCJIOBBIX BBIPAKEHUN

2 YpaBHEHHUs 1 HEPABEHCTBA

2.1 Pemarp nuHeliHbIE M KBaJpaTHbIE YpPAaBHEHUs, YPAaBHEHHS, CBOJALIUECS K
HUM, IPOCTEeHIINE TPOOHO-pallMOHATbHbBIE YPaBHEHUS

2.2 Pemate cucreMbl IBYX JIMHEWHBIX YPaBHEHHMH C JBYMS IIEPEMEHHBIMU U
CUCTeMBbl JBYX YpaBHEHUU, B KOTOPbIX OJHO ypaBHEHUE HE SBJISETCS
JINHEMHBIM

2.3 Pemate TekcTOBBIE 3amaud  anreOpamvecKUM CIOCOOOM €  TIOMOIIBIO
COCTaBJICHHUS YpPAaBHEHUS WM CHUCTEMBl JBYX YpPaBHEHHH C JIByMs
MIePEeMEHHBIMU

2.4 [IpoBOANTH IPOCTEUIINE UCCIENOBAHNS YPABHECHUN U CUCTEM YPaBHEHUM, B

TOM 4YHCIE€ C TpPUMEHEHHEM TIpadUvecKux MpeICTaBICHUN (HampuMmep,
YCTaHaBIMBAaTh, UMEET JIM YPAaBHCHUE WIM CHCTEMA YPaBHEHUM peLICHUS,
€CJIM UIMEET, TO CKOJIHKO)




2.5

Pemate nuHelHBIE HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paXkaTh
pElIeHNe HEPAaBEHCTB HA 4YHCIOBOM IPSMOW, 3alMCHIBATh PELICHHE C
ITOMOUIbIO0 CUMBOJIOB

2.6

Pemarp cucremMbl JIMHEWHBIX  HEPaBEHCTB, CHCTEMbl  HEPaBEHCTB,
BKIIIOUAIOIME KBAJIPATHOE HEPABEHCTBO, H300pa)kaTh pEUICHHE CHCTEMBI
HEpPABEHCTB Ha YHCJIOBOM MpPSMOM, 3alMChIBaTh pEIIEHUE C IOMOIIbIO
CHUMBOJIOB

2.7

Hcnonb30BaTh HEpaBEHCTBA MPHU PELICHUH Pa3IMUYHBIX 331a4

DOyHKIMU

3.1

PacriosHaBate QyHKIMH H3y4eHHBIX BUAOB. IloKa3pIBaTh CXEMaTHUECKH
pacnojoXeHHe Ha KOOPAWHATHOW IUIOCKOCTH TpadukoB (yHKIMH BUA:
y=kx, y=kx+b, y=k/Xx, y=ax?+bx+c, B3aBucumMocTH OT 3HaYCHHI
K03 HIHEHTOB, ONUCHIBATh CBOMCTBA (D YHKIIMI

3.2

[Toka3pIBaTh CXEMaTHYECKH PACIIONOXKEHUE Ha KOOPAMHATHOM IUIOCKOCTH
rpadukoB GyHKIMi Buga y = VX, Y = [x| ¥ onuchIBaTh CBOMCTBA GYHKIUN

3.3

Crtpouth u M300paxarb CXeMaTU4YeCKU IpadUKU KBaJAPaTUYHBIX (PYHKIUH,
OIMCHIBATH CBOMCTBA KBaIPATHUHBIX (DYHKIIMII 110 MX rpadukam

3.4

Pacrnio3HaBath KBaJgpaTHUHYIO (PYHKIHUIO 1O (GOpMylie, IPUBOAUTH MPUMEPHI
KBAJIPaTUYHBIX (YHKLIMHN U3 pealbHON )KU3HH, PU3UKU, TECOMETPUHU

Apudmernueckas 1 reOMeTpuUecKas Iporpeccuu

4.1

PacniosHaBaTh apuMeTHUYEeCKyl0 M TEOMETPHUYECKYI0 TPOTPECCHU TPHU
pa3HBIX Croco0ax 3aJaHus

4.2

BbIMONHATE  BBIUMCIEHHMS C  WCHOJBb30BaHHMEM  (GOPMYNI N-ro  4ieHa
apu(MeTHYECKON U T€OMETPUUECKOM MPOrpeccHii, CyMMBbI IEPBBIX N YICHOB

4.3

N3o0pakaTh 4IEHBI TOCIEAOBATEIPHOCTH TOYKAMU Ha KOOPAHMHATHOM
IUIOCKOCTH

4.4

Pemrate 3amaum, cBsI3aHHBIE C YHCIOBBIMH TIOCNIEIOBAaTEILHOCTSIMH, B TOM
quclie 3a7add M3 pPeaJbHOM KU3HU (C HUCIOJIB30BaHHWEM KaJbKyISATOpA,
IU(PPOBBIX TEXHOJIOTHIN)

IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC

Kon

IIpoBepsiemblii 3JIEMEHT COJIePKAHUSA

Yucna ¥ BEIUUCIIEHUS

11

JlpoOu OOBIKHOBEHHBIE W JCCSATHYHBIC, MEPEX0] OT OJHON (POpMBI 3amuch
npobeit k gapyroii. [loHsATHE palMOHATBLHOTO YHWCNA, 3aMHCh, CPABHECHHE,
YIOPSAOYMBAHUE PALIMOHAIIBHBIX YHCET

1.2

Apudmerndeckue IeHCTBUS C pallMOHAIBHBIME YnciIaMu. Perenue 3amau u3
peanbHON NPAaKTUKU HA YaCTH, HA IpoOH

1.3

CreneHb C HaTypaJbHBIM IOKa3aTeJeM: OIpeneieHne, mnpeoOpa3oBaHue
BBIpQ)KEHUI Ha OCHOBE ONpEAEICHHUs, 3a1Ch OOIbIINX YHCEI

14

[TporeHTsI, 3amuch MPOIEHTOB B BHJAE ApoOU W ApoOU B BHUJE MPOICHTOB.
Tpu OCHOBHBIE 33/1a4M HAa MPOLEHTHI, pELICHUE 3314 U3 PEAIbHON IPAKTUKHU

1.5

IIpumeHeHHEe TNPU3HAKOB  JENMMOCTH, Pa3jOXEHHME Ha  MHOXKHUTEIU
HaTypPAJIbHBIX YHCEI

1.6

PeanpHble  3aBUCMMOCTH, B TOM  4YHcle TMpsMas U oOparHas
IPONOPLUOHAIBHOCTH

Anrebpanyeckue BhIpaKECHHUSI




2.1

IlepemeHHBIE, YUCIIOBOE 3HAYECHUE BBIPAXKCHUS C NEpEMEHHOM. JlOoNmyCcTUMBIE
3HAYEHUS TICPEMEHHBIX

2.2 [IpencraBieHne 3aBUCUMOCTH MEXIYy BEIUYMHAMU B BHIE (HOPMYIIBL
Boruncnenus no dopmynam
2.3 [IpeoOpa3oBanne  OyKBEHHBIX  BBIPAKEHHH,  TOXIECTBEHHO  paBHbBIC
BBIPAXKCHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM
2.5 Opnownensl U1 MHOTOWwIeHbl. CTeneHb MHoOrowieHa. CioxeHue, BhIYUTaHUE,
YMHO>KEHHE MHOTOUYJICHOB
2.6 @DopMyJIbl COKpPAIIEHHOTO YMHOKEHUS: KBaJpaT CYMMBI U KBaJpaT Pa3HOCTH.
dopmyra pa3HOCTH KBajpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHTEIH
3 YpaBHeHHs
3.1 VYpaBHeHHE, KOPEHb YypaBHEHHWs, NpaBuja TpeoOpa3oBaHUsS ypaBHEHWS,
PABHOCUJIBHOCTb YPAaBHEHMI
3.2 JluneliHOe ypaBHEHWE C OJHOM TEPEMEHHOM, YHCIIO KOpHEH JWHEWHOTO
YPAaBHEHUs, PEILCHNE JINHEWHBIX YPaBHEHUN
3.3 CocraBieHrue ypaBHEHUN MO YCIOBUIO 3a7aud. PellieHre TeKCTOBBIX 3a/ay ¢
IIOMOILBI0 YPABHEHUI
3.4 JIuneliHOe ypaBHEHHE C IBYMs IEPEMEHHBIMH U €r0 Trpaduk
3.5 Cucrema [ByX JIMHEMHBIX YpaBHEHUH C JByMs NEepeMEHHbIMU. PemieHue
CUCTEM YpaBHEHHI criocoOoM mojcTaHOBKH. [IpuMepsl pelieHns TeKCTOBBIX
3a/1a4 C IIOMOLIBIO CUCTEM YPaBHEHUMU
4 Koopaunats! u rpaduku. yHKImn
4.1 Koopaunara Touku Ha psiMoit
4.2 Uucnossle IpOMEXYTKH. PaccTosiHre Mexay ABYMs TOYKaMU KOOPIMHATHOU
PSAMOi
4.3 [TpsmoyronbHas cuctema koopauHart, ocu OX u Oy. AGcumcca U opauHATa
TOYKHM Ha KOOPJIAMHATHOM IJIOCKOCTH
4.4 [Tpumepsl rpadukoB, 3aaHHBIX (opMmyraamu. UreHue TrpaduKoB pearbHBIX
3aBUCUMOCTEHN
45 [Tousarue gynkiun. I'padux pynkuun. CroiicTBa QyHKIHIHA
4.6 Jlunetinas ¢ynkius, e€ rpaduk. ['paduk byaknmnm y = [X|
4.7 I'paduueckoe permeHne JNTHHEHHBIX YpPAaBHEHHH M CHCTEM JIMHEWHBIX
YpaBHEHUU
8 KVIACC
Kon IIpoBepsiemblii 3JIEMEHT co/lepsKaHUS
1 Yucna u BBIYUCIECHUS
11 KBagparuplii kopenb u3 uyucna. lloHsTHe 00 WppalMOHAILHOM YHCIIE.
JlecsTHuHbIe TPUOJIMKESHUS UPPALMOHATIBHBIX YHCEI
12 CpoiicTBa apu(METHUECKMX KBAaJAPATHBIX KOPHEHM W HMX MPUMEHECHHE K
MPeoOpa30BaHUI0 YHCIOBBIX BBIPAXKCHUN W BBIYMCICHUSAM. JleiicTBUTEIbHBIC
qrcia
13 Crenens ¢ 1enpIM IoKasareneM U e€ cBoiictsa. CtangapTHas 3aluch yucia
2 AnrebpanuecKue BHIPAKCHHSI
2.1 KBanpaThblil TpéxuiieH, pa3iaoKeHHe KBaJPaTHOTO TPEXUICHA Ha MHOKUTENN
2.2 Adnrebpanueckas 1podb. OCHOBHOE CBOMCTBO alredpandeckoit jpoou
2.3 Crno)xeHue, BBIYUTaHUE, YMHOXKEHHUE, JACIICHHE alireOpandecKux apooei
2.4 ParonanbHble BRIpaKEHUs M UX TpeoOpa3oBaHue




YpaBHEHHUsI U HEPABEHCTBA

3.1 KBagparnoe ypaBHeHue, hopmyia KOpHEH KBaJApaTHOTO ypaBHEHUA. Teopema
Buera

3.2 Pemienue ypaBHeHM, CBOIAIINUXCS K TJUHEUHBIM M KBaJAPATHBIM

3.3 [Tpocreiinme ApoOHO-pallMOHATIbHbBIC YPAaBHEHHS

3.4 I'paduueckass mHTEpHIpETAIlMS YPABHEHHI C IBYMS NMEPEMEHHBIMH U CHCTEM
JIMHEWHBIX YPAaBHEHUHU C ByMs IlepeMeHHBbIMU. [IpumMepsl pemeHus cucrem
HEJIMHENHBIX YPABHEHUM C IByMs] IEPEMEHHBIMU

3.5 Pemienne TEeKCTOBBIX 337124 alredpandecKuM crocodoom

3.6 YuncnoBble HEPAaBEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 0/1HOM NTepeMEeHHON

3.8 PaBHOCHJIBHOCTh HEPABEHCTB

3.9 JIuHeliHple HEPaBEHCTBA C OJTHOW MTEPEMEHHOM

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHOU

4 DyHKIIUA

4.1 [Tonstue ¢dyakouu. OOIacTe ompeneiaeHUuss W MHOXKECTBO 3HAYCHHI
¢ynkuuu. CrnocoOsl 3a1aHus QYHKIUN

4.2 I'paduk Gynakuu. Yrenue cBOMCTB hyHKIMH 10 €€ TpaduKy

4.3 [Tpumepsl rpadukoB GYHKIKH, OTPAXKAIONINX PeaTbHbIE TPOIECCHI

4.4 OYHKIIMYA, OMHUCHIBAIONIME TIPIMYI0O W OOpaTHYIO MPOMOPIHUOHATILHBIC
3aBHCUMOCTH, UX rpaduKu

4.5 OyHK1Mn Yy =X?, Yy = X3

4.6 QOynkiun y = [X, Y = |x]

4.7 I'paduaeckoe perneHne ypaBHEHHIH U CUCTEM YpaBHCHHM

9 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna v BbIYMCICHUS

11 PanmonanbHble 4YMcla, MppalMOHAJbHBIC 4YHCIA, KOHEYHbIE M OECKOHEUHBIE
JECATUYHBIC TpoOH

1.2 MHOXECTBO IEHCTBUTENBHBIX YKCET, NEHCTBUTEIBHBIE YHCIAa KaK OESCKOHEUYHBIE
JecSTHUUHbIE poOu. B3aMMHO OJHO3HAUYHOE COOTBETCTBHUE MEXKIY MHOKECTBOM
JNENCTBUTENBHBIX YMCEN U KOOPAMHATHON mpsiMol. CpaBHEHME AEUCTBUTEIbHBIX
yucen

13 Apudmernueckue 1eHCTBHS C ICHCTBUTEIbHBIMHI YHCIAMH

14 N3mepenns, mpuOMMKEeHUsI, OIECHKUA. Pa3Mepbl OOBEKTOB OKPYKAIOIIETO MUpa,
JUINTENIBHOCTh TPOLIECCOB B OKpyXkaromeMm wMupe. [IpubmmkéHHoe 3HadyeHue
BEJIMYMHBI, TOYHOCTh NpubmwkeHus. Oxkpyrienue uucen. Ilpuxkuaka u oleHka
pE3yJIbTaTOB BBIYMCICHUN

2 YpaBHEHMs U HEPABEHCTBA

2.1 YpaBHEHHUsI C OJHOW MEPEMEHHON

2.2 JIuneliHoe ypaBHeHue. PelieHre ypaBHEHUN, CBOISAIIMXCS K JIMHEMHBIM

2.3 KBanpaTHoe ypaBHeHMe. PellieHre ypaBHEHUM, CBOISIIIMXCS K KBaJAPATHBIM

2.4 bukBanpatHoe ypaBHeHue. [IpuMepsl pellieHNs] ypaBHEHUN TPETbEW U YETBEPTOU
CTENEHEN pa3l0KeHHEM Ha MHOKUTEIU

2.5 Pemienue 1poOHO-paIIMOHAIBHBIX YPaBHEHHH

2.6 CucreMbl ypaBHEHUH

2.7 YpaBHEHHE ¢ IBYMs TIEPEMEHHBIMU U €T0 Tpaduk




2.8 PewieHue cucreM IBYX JIMHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU

2.9 Pemienue cucteM OByX ypaBHEHHU, OJHO M3 KOTOPBIX JIMHEHHOE, a JIpyroe —
BTOPOM CTENEHU

2.10 ['padraeckast HTEPOpETALINS CHCTEMBI YPAaBHEHUH C IBYMsI IEPEMEHHBIMH

211 PemieHne TEeKCTOBBIX 3a/1a4 alre0panyecKuM crocoooM

2.12 UwnciioBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemienne TuHENHBIX HEPABEHCTB C OAHON NEPEMEHHOMN

2.14 PelieHne cucTeM JIMHEHHBIX HEPABEHCTB C OJJHOM IEPEMEHHOU

2.15 KBagpaTHbie HEpaBEeHCTBA

2.16 I'paduueckass uHTEpHpeTanuss HEPAaBEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
EepPEMEHHBIMU

3 DyHKIIUU

3.1 KBagparnunas ¢ynaknusa, e€ rtpaduk wu cBoictBa. [lapaboma, KoOpAMHATHI
BEPIIMHBI 1apaldoJibl, 0OCh CHMMETPUHU TapadoIbl

3.2 I'paduku pyrxmii y=kx, y=kx+b u ux coiictBa

3.3 I'paduku Gyrximit y=k/X, y = X3 u ux cBOWCTBa

3.4 I'paduku pyHKIUH , ¥ UX CBOICTBA

4 YucnoBsle NOCIEN0BATEIBHOCTU

4.1 Omnpenenenre M cnocoObl 3aJaHUs YUCIOBBIX MOCIENOBATEIbHOCTEH. 3anaHue
MOCJIEIOBATEILHOCTH PEKYPPEHTHOM (hopMynor u hopmyiioit N-ro dieHa

4.2 Apudmernueckas IIpOrpeccusl. @opmyiiel N-20 uieHa  apuMETHIECKO
IPOTPECCUU, CYMMBI NIEPBBIX N YIECHOB

4.3 I'eomerpuueckas IIPOrpeccusl. @opMyiisl N-co dneHa FeOMETPUYECKOU
IPOTPECCUU, CYMMBI NIEPBBIX N YICHOB

4.4 N3ob6pakenue wieHOB apu(PMETHUIECKON U TE€OMETPUUYECKON MPOrpeccuil ToukaMu
Ha KOOPJMHATHOM MJIOCKOCTH. JINHEHHBINA U SKCITOHECHIIMATbHBIA POCT

45 CI1oKHBIC TTPOTICHTHI

ITPOBEPAEMBIE HA OI'D 110 MATEMATHKE TPEBOBAHUA K

PE3YJIBTATAM OCBOEHHMSA OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI

OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TpeOoBaHMSI K NpPeAMETHbBIM pe3yJbTaTaM

MPOBEPAEMOro | OCBOEHHsI OCHOBHOH 00pa30BaTeIbHON NMPOrpaMMbl OCHOBHOIO 001Ero
TpeOOBaHuUs o0pa3oBanusi Ha ocHoBe PI'OC

1

YMeHne onepupoBaTh IMOHATHSIMH: MHOYKECTBO, IIOJIMHOYXECTBO,
OlEepalliy HajJ MHOXECTBAMH; YMEHHME OIEpUPOBATh MOHATUSAMU: Trpad,
CBSI3HBIN rpad, nepeBo, LMK, MPUMEHATh UX MPHU PEUICHUH 3a]ad; YMEHUe
UCMOJb30BaTh rpaduyeckoe TMpencTaBIeHHe MHOXECTB IS OINHCAHUs
peaNIbHBIX MPOIIECCOB U SIBICHUMN, MPHU PEUICHUH 3a7ad U3 APYTUX y4eOHBIX
IIPEIMETOB

2 YMeHue onepupoBaTh NOHATUSIMU: ONpPENEICHHUEe, aKCHOMa, TeopeMa,
JI0Ka3aTesIbCTBO; YMEHUE PacClO3HABATh UCTUHHBIE U JIOKHBIE BHICKA3bIBaAHUS,
NPUBOJIUTL TPUMEPHl ¥ KOHTPIPHUMEPBL, CTPOUTH BBICKA3bIBAHUS U
OTPUIIAHHS BBICKA3bIBAHHIA

3 YMeHue onepupoBaTh MOHATUSMU: HATypalbHOE YHUCIO, IPOCTOE U

COCTaBHOC YHCJIO, ACIUMOCTb HATYPAJIbHBIX YWUCCII, MMPHU3HAKU ACIUMOCTH,
1IeJI0€ YKCII0O, MOAYJIb 4YHhCia, OOBIKHOBEHHAs IPOOb M JACCITHYHAS IPOOb,
CTaHHapTHBIﬁ BUJ 4YHCIIA, pallUOHAJIBHOC YUCIIO, HPPAIHUOHAIILHOC 4YHUCIIO,
apru(METHUECKUI KBaJpPAaTHBIH KOPEHb, YMEHHE BBIMOJHATH ICHCTBUS C




YUCJIaMH, CPAaBHUBATHb U YMOPSJAOYMBATH YMCIA, NPEACTABIATh YUCIa Ha
KOOPJAMHATHOW MPSAMOM, OKPYIVIATh YHUCIA; yYMEHHWE JAeNaTh NPUKUAKY H
OLICHKY pe3yJIbTaTa BHIYMCICHUN

VYMeHue omnepupoBaTh MOHATHSAMHU: CTEHECHb C IIETBIM ITOKa3aTeleM,
apu(pMEeTHYECKUI KBaJIpaTHBIM KOPEeHb, MHOTOWIEH, ajnredpandeckas Apoos,
TOY/IECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOIl CTENeHN OOJbIIEC €IUHHIIBI;
YMEHHE BBINOMHATH pacuérel 1o ¢opMmyinaM, NpeoOpa3oBaHUs LEJbIX,
IpOOHO-PAlMOHANBHBIX BBIPAKEHUH W BBIPAKEHHN C KOPHIMH, Pa3IoKEeHHE
MHOTOYJIEHA HAa MHOMHUTEIH, B TOM YHCIIE C HCIOJIb30BaHHEM (HopMys
Pa3HOCTHU KBAJIPATOB M KBAApaTa CYMMBI H Pa3HOCTH

YMeHue onepupoBaTh MOHATUSMHU: YHCIOBOE PAaBEHCTBO, YPABHEHHE
C OJIHOM TEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHHE peliarh JIMHeWHble W  KBaJpaTHbIE YpaBHEHUS, APOOHO-
palMOHAJIbHBIE YPABHEHHS C OJJHOM MEPEMEHHOM, CUCTEMBI ABYX JIMHEHWHBIX
YpaBHECHHI, TUHEHHBIE HEPABEHCTBA M MX CHCTEMBI, KBaJpaTHbIC U APOOHO-
palMoOHalIbHbIE HEPABEHCTBA C OJHOM NEPEMEHHOW, B TOM 4YHCIE IpHU
peleHuu 3a1ad U3 JAPYrux MNOPEeAMETOB M MPAKTHUUECKUX 3a/1ay; yMEHUE
HCIIOJIB30BaTh KOOPJIMHATHYIO NPSIMYK0 M KOOPAWHATHYIO IIIOCKOCTH JIs
1300pakeHusl pelieHU ypaBHEHH, HEPAaBEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUIME: QYHKIMS, TpaduK GyHKIIUN, HYJIHA
(GYHKIIUM, TPOMEKYTKH 3HAKOMOCTOSIHCTBA, NPOMEXKYTKHM BO3pACTAHUS,
yObIBaHUsI, HauOoONbIIEE W HaWUMEHbIIEC 3HAUYCHUS (YHKIHH, YMEHHUE
ONEPUPOBATh TMOHATHUSMHU: TMpsiMasi  MPOMOPIHUOHAIBHOCTh, JIMHEWHAs
byHkums, KBampaTu4Has GyHKOHS, oOpaTHas MPOMOPIHMOHAIBHOCTS,
napabosna, rurnep0osia; yMeHue CTpOUTh rpaduku (YHKIMHA, HUCIOIb30BATH
rpadUKu IS ONPENENICHUS] CBOMCTB IPOILIECCOB W 3aBUCHUMOCTEH, IS
pelIeHus 3a7a49 U3 IPYruX y4yeOHBIX MPEIMETOB U PEaTbHOU KU3HU; YMEHUE
BBIpaXaTh (OPMYIIaAMHU 3aBUCHMOCTH MEXY BEIMYMHAMU

YMeHue ONEPUPOBATH MOHATHUSIMH: MOCJIe0BATEIbHOCTb,
apudMeTHYecKass M TEOMETpUYECKass MPOTPECCHH; YMEHHUE HCIIOIb30BaTh
CBOMCTBA TOCJIEIOBATEIBHOCTEH, (DOPMYIIBI CyMMBI U OOIIETO WieHa MPH pe-
IIEHUW 3a7a4, B TOM YHCIIEe 3a7a4 W3 JAPYruX y4eOHBIX MPEIMETOB U pe-
aJIbHOM JKU3HU

YMeHue pemats 3a/1a4dl Pa3HbIX TUIOB (B TOM YHMCIIE HA MPOLEHTHI,
J0JM ¥ YacTH, JIBUXKEHHUE, paboTy, IIEHy TOBAPOB U CTOMMOCTHh MOKYIOK U
YCIIyT, HAJIOTH, 3aJa4d W3 OOJACTH YMpPaBJIEHUS JIMYHBIMU U CEMEWHBIMHU
¢uHaHCAaMH); YMEHHME COCTaBJISATh BBIPAKCHHS, YPAaBHEHHs, HEPaBEHCTBA U
CUCTEMBI M0 YCIOBHUIO 3aJa4yH, MCCIEJOBaTh IOJIYYEHHOE pELICHUE |
OLIEHUBATh MIPABJIONOI00HOCTh OJTYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATHAMMU: (PUTypa, TOUKA, OTPE3OK, IpsMasd,
Jyd, JIOMaHas, YroJ, MHOTOYI'OJbHHMK, TPEYroJbHHUK, PaBHOOEIPEHHBIH H
PaBHOCTOPOHHUI TPEYrOJIbHUKH, MPSIMOYTOJIBHBI TPEYrOJILHHK, MEIuaHa,
OucceKTprca U BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOIBHHK, MapalIeIOrPaMM,
pPOMO, IPSIMOYTOJIbHUK, KBaJIpaT, TpaneLus; OKpPYKHOCTb, KPYT, KacaTelbHas;
3HaKOMCTBO C TPOCTPAHCTBEHHBIMH (UTypaMH; YMEHHE pellaTh 3aJaud, B
TOM 4YHCIE W3 IOBCEJHEBHOW >KM3HM, HA HAXOXKICHHUE TI'€OMETPUYECCKUX
BEJIMYHMH C IPUMEHEHHUEM M3YUYCHHBIX CBOMCTB (Uryp U (akToB

10

YMeHHne omnepupoBaTh MOHITHUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYroJbHUKOB; IAPAJIEABHOCTh U MEPHEHAUKYIAPHOCTH MPSAMBIX, YIOll
MEXy MPSIMBIMH, TEPICHINKYIISIP, HAKIOHHAS, MTPOCKIHS, mojgooue Guryp,
HO,Z[O6HBI€ TPCYrOJIbHUKH, CUMMCTPHUA OTHOCUTCIIBHO TOYKHU HHpHMOﬁ;
YMEHHE pacno3HaBaTh pAaBEHCTBO, CHUMMETPHIO M Tmogodue ¢uryp,




[IapAJUICIbHOCTD U NEPIECHIUKYIISIPHOCTD IPSIMBIX B OKPYKAIOIIEM MUPE

11

VYMeHne onepupoBaTh MNOHATUSAMHU: JUIMHA, PACCTOSHHE, YroJl
(BeIMuMHA yIiia, CUHYC U KOCHHYC YIJla TPEYrOJbHHUKA), IUIOLIA/b; YMEHUE
OLICHUBATh pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYXKAIOIIEM MHUpPE; YMEHUE
IPUMEHATh (OPMYINIBI TepUMeTpa | IJIOMIAAd MHOTOYTOJbHUKOB, JUIMHBI
OKpPY>KHOCTH U IUIOIIAJIU Kpyra, o0beMa MpSIMOYTroJIbHOTO Napaslieenurea;
YMEHHE PUMEHATh NPU3HAKU PAaBEHCTBA TPEYTOJBbHUKOB, TEOPEMY O CyMME
yIJI0B  TpeyroibHuka, Teopemy  Ilucdaropa, TpuroHomerpuyeckue
COOTHOIUEHUS ISl BBIUMCIIEHUS JUIMH, PACCTOSIHUM, IIoLanen

12

YMenne wu300paxkaTh IUIOCKME (UTYphl W WX KOMOHWHAIWH,
IPOCTPAHCTBEHHbIE  (QUTYpBl OT PYKH, C TOMOLIbI0  UYEPTEKHBIX
WHCTPYMEHTOB U 3JICKTPOHHBIX CPEJICTB IO TEKCTOBOMY WJIM CHMBOJIBHOMY
OIHMCAHUIO

13

YMeHue omnepupoBaTh IMOHATUSMHU: TOPSIMOYTOJIbHasg  CUCTeMa
KOOpJWHAT, KOOPIWHATHl TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOHU3BEICHHE
BEKTOpa Ha 4YHCIO, CKalsipHOE€ NPOM3BEJIEHHE BEKTOPOB; yMEHHE
WCIIOJIb30BaTh BEKTOPHl M KOOPAMHATHI JJISl TPEICTABICHUS IaHHBIX H
pellieHrs 3aa4, B TOM YHUCIEe U3 APYTUX Y4eOHBIX MPEIMETOB U pealbHOM
KHU3HU

14

YMeHue onepupoBaTh MOHSATHAMH: CTOJIOMKOBBIE M KPYTOBBIC
aMarpaMMmbl, TaOJHIbBI, cpeiHee apudMeTHUecKoe, MeAuaHa, HauOoJbllee
Y HauMEHBIIIEe 3HAYEHHs, pa3Max YHCIOBOrO HAa0Opa; yMEHHE W3BICKATh,
MHTEPIPETHPOBATh U MPeoOpa3oBbIBATh MH(POPMALUIO, NPEIACTABICHHYIO B
TabJIMIaX W Ha AMarpaMMax, OTPaXAIOUIYI0 CBOWCTBA M XapaKTEPUCTHKU
peanmbHBIX MPOIECCOB W SIBICHUM; yMEHHE pacro3HaBaThb W3MEHUYUBBIC
BEJINYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue onepupoBaTh MOHATHAMM: CIy4dailHBIA OIBIT (CIIydalHbII
AKCIIEPUMEHT), JIEMEHTapHOE COOBITHE (DIIEMEHTAPHBIH MCXO0JT) CIIy4aitHOTO
OIbITA, CIy4YaiiHOe COOBITHE, BEPOSTHOCTH COOBITHSA; yMEHHE HAXOAWUTh
BEPOATHOCTH CIIy4ailHBIX coOBITHI B OIBITaX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAapHBIMU COOBITHSIMH;, YMEHHE PEIaTh 3a7au
METOJIOM OpraHM30BaHHOrO Iepedopa M C UCIOJIb30BaHUEM IpaBuia
YMHOXXEHUS; YMEHHE OLIEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHH H
SBJICHUHM, MOHUMAaThb pOJIb IPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHMI B OKpYKAalOIIEeM MHpPE M B JKM3HU; 3HAKOMCTBO C IOHATHUEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCET M €ro
POJIBIO B MAaCCOBBIX SIBICHMSIX

16

YMeHne BbIOMpATh TOIXOMAIINNA HW3YYCHHBIH METOJ JUIsl PEIICHHS
3a/1a4u, MPUBOAUTH IPUMEPHI MAaTEMATUUECKUX 3aKOHOMEPHOCTEH B IPUPOJIE
W KWU3HHM, paclo3HaBaTh MPOSBJICHUE 3aKOHOB MAaTEMATHUKH B HCKYCCTBE,
OMUCHIBaTh OTJEIbHBIC BBIJAIOIIMECS PE3YIbTaThl, IOJIYYEHHBIE B XOJE
pa3BUTHUSI MAaT€MaTUKU KAaK HAayKH, NPUBOAUTH MPUMEPHI MATEMATUUYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON Y BCEMUPHOU UCTOPUH

IHEPEYEHbB 3JIEMEHTOB COJAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE

\ Kon

\ IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS




Yucna ¥ BEIUHCIEHUSA

11 Hatypanbsble u nenbie yncia. [Ipu3Haky 1eIMMOCTH LEbIX YHCeT
1.2 OOBIKHOBEHHBIE M JECATHYHBIE IPOOU, MPOIEHTHI, OECKOHEYHBIE NEPUOTUYECKUE
JIpodu
13 PanmonanbHble yncna. ApudMeTnuecKkre omnepalyu ¢ parioHaIbHbIMUA YHCIAMU
14 JelictButenbHple  4ynciaa.  ApudMETHYECKHE Olepaluyd  C IeUCTBUTEIBHBIMH
YHUCIIaMU
15 [Ipubmx€HHBIE BBIUMCICHUS, TPABWIA OKPYIJICHHWS, TPUKUAKA H  OICHKA
pe3yNbTaTa BEIYUCICHHN
2 AnrebpanuecKue BHIPAKCHUS
2.1 bykBeHHbIE BhIpaKEHHUS (BRIPAKCHUS C TIEPEMEHHBIMH )
2.2 Crenens ¢ uenbiM nokazareneM. CTeneHb ¢ pallMoHaIbHbIM NToKa3zatesneM. CBoICTBa
CTEMeHH
2.3 MHorouseHsl
2.4 Anrebpanyeckas 1po0b
2.5 ApudmeTnaeckuii KOpEHb HaTypajbHOU CTEIEHHU. JeiicTBus
¢ apu(MeTHYeCKUMHU KOPHSIMHU HATypaJIbHOM CTENEeHU
3 YpaBHEHUs U HEPABEHCTBA
3.1 [enple 1 1poOHO-panrioHanbHbIe ypaBHEHUsI. CHCTEMBI M COBOKYITHOCTH YPaBHEHUI
3.2 Ilenpie w ApoOHO-panMoHANbHBIE HEpaBeHCTBA. CHCTEMBI ¥ COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemenue TekCTOBBIX 3a1a4
4 UucaoBble MOCIEI0BATEIHHOCTH
4.1 ITocnenoBaTeNnbHOCTH, CIIOCOOBI 3aJaHU MOCJIEA0BATENLHOCTEN
4.2 ApudmeTrndeckasi U reoMeTpudecKkas nporpeccuu. PopMyia CI0XKHBIX IPOIICHTOB
&) DyHKIMHU
5.1. Oynknus, cnocoOsl 3ananus Gyaknuu. ['padux Gyakiun. O61acTe onpeaeieHus u
MHOXecTBO 3HaueHUH ¢yHkuuu. Hymu ¢ynkmun. IIpomMexyTku 3HaKOIOCTOSHCTBA.
[TpoMeXyTKM MOHOTOHHOCTH (PYHKIMHU. MaKCUMyMbl U MHHUMYMBbI (DYHKIHU.
Hauboubiee 1 HauMeHbllee 3HaUeHHE (DYHKIIMH HA POMEKYTKE
6 KoopanHatsl Ha NpsIMOIl ¥ IIIOCKOCTH
6.1 KoopaunaTtHas npsimast
6.2 JlexapToBBI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 ["'eomeTpuyeckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyroabHHUK
7.3 MHOroyrojabHUKU
7.4 OKpYXHOCTh M KPYT
7.5 N3mepenue reoMeTpu4eCcKuX BEIUYUH
7.6 BekTopbl Ha TJIOCKOCTH
8 BeposITHOCTh M cTaTUCTHKA
8.1 OnucarenpHas CTAaTHCTHKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHoecTBa
8.5 I'padsr

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

IMPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA




* MaremaTtuka. Anredpa: 7-i kiacc: 6a30BbIi YpOBEHB: yueOHUK; 15-¢ nznanue,
nepepaboranHoe MaxkapsraeB FO.H., Munarok H.I'., Hemkos K.W. u np.; mox pepakmueit
TensikoBckoro C.A. AxknuonepHoe oo1miecTBo «M3aatenbetBo «IIpocBemeruney

* Matematuka. Anredpa: 8-if kiacc: 6a30BbIil ypoBeHb: YUeOHHK; 16-¢ u3nanue,
nepepadborannoe MaxkapsrueB F0.H., Munaroxk H.I'., Hemikos K.W. u np.; mox penaxnuei
TenskoBckoro C.A. AkunonepHoe o61mmecTtBo «M3natensctBo «IIpocBemenuey

* Maremartuka. Anre0pa: 9-if kimacc: 0a30BbIN YPOBEHB: yUeOHUK; 15-¢ n3nanue,
nepepaboranHoe MaxkapsraeB FO.H., Munarok H.I'., Hemkos K.W. u np.; mox pepaxmueit
TensikoBckoro C.A. AxknronepHoe oo1miecTBo «M3aatenbetBo «IIpocBenieruney

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA
* Metoauueckoe mocodue K mpeaAMeTHO! TuHUM yaeOHukoB no anredpe KO.H. Makapsiuesa,
H.I' Munmrok, K.M. HemkoBa u np.; 2-e uznanue, crepeorunsoe, Mocka «IIpocBemienney,
2023
JInnakTudyeckre Marepuaisl o anredpe st 7 kinacca/3Basud JILU., Ky3uenosa JI.B., CyBopoBa
C.b., -M., Ilpocemenue, 20151
*CamocTosITeIbHBIC M KOHTPOJIBHBIE Pa0OTHI IO MaTeMatuke 11t 7 kinacca/ Epmosa A. I1.,
I'ono6oponsko B.B., -M., Unekca, 2015r.
¢ Jlunaktuyeckue Mmarepuansl. Anredpa 8 kiace, B.M. Koxos, FO.H. Maxkapsriues, H.I'.
Munniok, M., Ilpocsemienue, 2018r.
* Tematuueckue Tectol. Anreopa . 8 kiacc. FO.I1. Jynaumun, B.JI. Kponrays, M.,
[Ipoceemenue, 2016r.
*Marematuka 9 knacc OI'D, TunoBbie BapraHThI SK3aMEHAIIMOHHBIX 3aJaHuid o peaakiuen 1.
B. Swmenxo.

MUADPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MUHTEPHET
bubnmoreka [{OK https:// m.edsoo.ru
https://resh.edu.ru/ https://uchi.ru/
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