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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOTro0 npeamera «Anredpay cocTaBieHa Ha OCHOBE:!

- denepanbHOTO0 TOCYIAPCTBEHHOTO 00pa30BaTEIBHOIO CTaHAApTa OCHOBHOTO
oOmero odpaszoBanus (mpuka3 Munoopaayku PO ot «17» nekadps 2010 roma Ne
1897) ¢ uamenenusimu (npuka3 Munoopuayku PO ot «29» nekadbps 2014 roga Ne
1644);

- IlpumepHOli OCHOBHOW 00pa30BaTENbHONW MPOrPaAMMbl OCHOBHOTO OOIIETO
oOpazoBanus (pemieHue ¢eaepaibHOr0 yueOHO-METOUYECKOr0 O0OBEIMHEHUS 110
obrmiemMy oopazoBanuio ot «8» ampens 2015 roga Ne 1/15);

- TuHUK yaeOHo-MeToanueckux koMmruiekcoB (YMK) «Anredpa» (aBTop: Mep3msik
Al).

N3ydenne maTreMaTWku B OCHOBHOHM IIKOJIE JOJDKHO OOECIICUHUTH:

OCO3HAHUE 3HAYEHUS] MATEMATHKHU B IOBCEHEBHOM KU3HU YETIOBEKA;

dbopMupoBaHue  TPEACTABICHUM O  COIMAIBHBIX, KYJIbTYPHBIX U
UCTOPUUECKUX (haKTOpax CTAHOBJICHUS MAaTEMaTHUUECKON HAYKU;

dbopmupoBaHue MpEeJCTaBICHUM 0 MaTeMaTHUKe Kak 4acTH
00I1IeUeIOBEYECKON KYJIBTYpPhl, YHHUBEPCATIbHOM S3bIKE HAyKH, IO3BOJISIONIEM
ONMCHIBATh U U3y4aTh PEAJIbHBIE IPOLECCHI U SBJICHUS.

B pesynbraTe n3yueHuss MaTeMaTHKU OOy4YarolIHecs] pa3BUBAIOT JJOTUYECKOE
U MaTeMaTUYeCKOE MBIIIJICHHUE, MOJYYarOT IPEACTABICHUE O MAaTEMATUYECKUX
MOJENSAX; OBJAAEBAIOT MATEMATUYECKUMH PACCYKICHUSMH; y4aTcs IPUMEHSATH
MaTeMaTUYEeCKUE 3HAHUS [PU PEUICHUM pPa3JIMYHBIX 3aJad U OLIEHUBAThb
MOJIYYCHHBIE PE3yJbTaThl; OBIAJCBAIOT YMEHUSIMU pEIICHUsS Y4YeOHBIX 3aj]ad;
Pa3BUBAIOT MATEMATUYECKYI0 UHTYULIUIO.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

Ancebpa — OIVH W3 BAXHEHUIIMX KOMIIOHEHTOB MaTeMaTHYECKOTO
oOpa3oBaHusA, HEOOXOMUMBIN I TNPUOOPETEHUS KOHKPETHBIX 3HAHUN U
MPAKTUYECKN 3HAYMMBIX YMEHUU, HEOOXOIUMBIX U1l M3y4eHUs] reomeTpun B 7-9
KJlaccax, alreOpbl U Hayan mMaTemMaTudeckoro aHanms3a B 10-11 kmaccax, a Takxke
W3YYCHUS] CMEKHBIX TUCITUILUIVH.

[IpakTrueckass 3HAYUMOCTh aIreOpPbl COCTOUT B TOM, YTO MPEIMETOM €Tro
W3YUYCHUS SBIISIOTCS KOJWYECTBEHHBIC OTHOIIEHUS M TPOIECCHl PEAIbHOTO MHPA,
OTMCAHHBIE MATEMAaTUYECKUMH MOJICTISIMHU.

B kypce anreOpsl 7-9 kinaccoB NMpeacTaBiIeHbI CIEIYIOUIUE COIePHKATEIbHbIE
auHuM:  «Yucna», «YpaBHeHHs UM HeEpaBeHCTBa», «DyHkumun», «Pemenue
TEKCTOBBIX 3a7a4», «CTaTUCTUKA U TEOPUS] BEPOSITHOCTEMN.



B pamkax yka3aHHBIX COACPKATEIBHBIX JWHUNA PEMIAIOTCS CIICTYIOIIHE
3a/1aun:

- pa3BUTHE MBINUICHUS, TpPEkKIe Bcero (HopMupoBaHHe aOCTPAKTHOTO
MBIILICHUS;

- (opMHpOBaHUE JIOTHYECKOTO U AJTOPUTMHUYECKOTO MBIIIUICHUS, a TaKKe
TaKUX Ka4yeCTB MBIIIICHUSA, KaK CHJIa W THOKOCTh, KOHCTPYKTHBHOCTH H
KPUTUYIHOCTB;

- (GOopMHpPOBAaHUE MATEMATHYECKOTO CTHJISI MBIIIUICHHS, BKIIOYAIOMIETO B
ce0sl MHAYKIMIO U JEeIYyKIHUI0, 0000IIeHNe U KOHKPETU3AIUIO, aHAJIM3 U CHUHTE3,
KJIaccH(PUKAINIO U CHCTEMAaTU3allni0, aOCTParipOBaHKUE U aHAIOTHIO.

OIIMCAHUE MECTA YYEBHOI'O TIPEJIMETA B YYEBHOM IIJIAHE
VYyeOubiii mnpeamer «AnreOpa» BXOOUT B NPEeIMETHYIO  00JacTh
«Marematuka U UHGOPMATHUKaY, SBISETCS O0s3aTeNbHBIM AJIA U3y4eHHUs B /-9
Kiaccax. B yueOHOM 1ulaHe Ha €ro U3yuyeHUe OTBOJUTCS:

Kaace Y4eOHbIid KoummyecTBo KosamnyecTBo Hroro
npeaMer HelleJIbHBbIX yueOHBIX 3a y4eOHbIH
4acos Helelb roj
7 Kimacc Anrebpa 3 34 102
8 kiacc Anrebpa 3 34 102
9 kimacc Anrebpa 3 34 102

Bcero 3a 3 rona peanuzanuu nporpammbl — 306 yacos.

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOT'PAMMBI YYEBHOI'O
KYPCA  «AJITEBPA» HA  YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpPaMMbl yudeOHOTO Kypca «AmnreOpay
XapaKTEePU3YIOTCS:

1) naTpuoTHYeCcKOe BOCIIUTAHHUE:

IPOSIBJIEHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUUCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHHUSIM POCCHUMCKHUX MAaTEMAaTUKOB U POCCUUCKOU
MaTeMaTU4eCKOM IIKOJbI, K KCIOJIb30BAHUIO 3TUX JOCTHXKEHUH B JAPYrMX HayKax H
MPUKIIAJIHBIX cepax;

2) rpaskaaHCKoe U IYXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO 00S3aHHOCTEN rpa)KJaHWHA U pealn3alliy ero mpas,
MpEeACTAaBICHUEM O MaTEeMaTUYeCKUX OCHOBaX (YHKIMOHHPOBAHUS PA3TUUYHBIX
CTPYKTYp, SIBICHUH, MPOIEAYP IPAXKIAHCKOTO 00IIeCTBa (Hanpumep, BHIOOPHI, OMIPOCHI),
FOTOBHOCTBHIO K OOCYXACHUIO STUYECKUX MPOOJeM, CBA3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHKEHHMII HayKH, OCO3HAHMEM BAXXHOCTU MOPATBHO-3TUUYECKUX
MPUHIIUIIOB B ICSTEILHOCTH YUEHOTO;



3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOW HA AaKTUBHOE y4YaCcTME€ B PEHIEHUH MPAKTUYECKHUX  3a]ad
MAaTEMATHYECKOW  HAIMpPAaBICHHOCTH, OCO3HAHUEM  BAXKHOCTH  MaTEMATHYECKOTO
oOpa3oBaHus Ha NPOTSHKEHUHM BCEH KU3HM I YCHEUIHOM mpodeccuoHaIbHON
NEATeIbHOCTH U Pa3BUTUEM HEOOXOAUMBIX YMEHUN, OCO3HAHHBIM BBIOOPpOM U
MMOCTPOCHUEM HWHAWBUIYAJTbHON TPACKTOPUU OOpPa30BaHUSI U JKU3HEHHBIX IUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K AMOIMOHAJIBHOMY M 3CTETHUYECKOMY  BOCHPUSITHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, pEHIeHUN, pacCykJACHUW, YMEHHIO BHUJCTh
MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHUSA:

OpUEHTAllME B  JICITEIBHOCTM HAa  COBPEMEHHYK CHUCTEMY  Hay4YHbIX
npeACTaBiICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKAa, MPUPOABLI U
oOmiecTBa, TOHMMAaHUEM MaTeMaTHYECKOW HayKH Kak c@epbl dYeloBeUYeCKOn
NEATENbHOCTH, O3TAaloOB €€ pPa3BUTHUS W 3HAYMMOCTH JUISl PA3BUTHUSl I[IMBUIM3AIIUU,
OBJIQJICHUEM $SI3bIKOM MAaTEMAaTUKM M MaTeMaTUYECKOW KYJIbTYpOW KaK CpeICTBOM
MO3HaHUS MHUpA, OBJAJACHUEM TMPOCTECUIIMMU HaBBIKAMU  MCCJIEI0BATEIHCKOM
NEATEIbHOCTH;

6) ¢usuveckoe BocnUTaHMe, (OPMHPOBAHME KYJIbTYPbl 310POBbS H
IMOLHMOHAJIBHOIO 0JIArONOJIyYHs:

TOTOBHOCTBIO IIPUMEHATH MATEMATUUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUSI 3/I0POBOTO 00pa3za >KU3HU (370pOBOE MHUTAaHHME, COATAaHCUPOBAHHBIN PEKUM
3aHATHM W OTIbIXa, peryisipHas ¢u3nuecKkass AaKTUBHOCTH), C(HOPMUPOBAHHOCTHIO
HaBbIKa pedJIeKCUHU, TPU3HAHUEM CBOETO IpaBa Ha OMMOKY U TaKOTro K€ MpaBa APYroro
YEJI0BEKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpPHUEHTAllME HA NPUMEHEHUWE MAaTEMAaTHYECKUX 3HAHWUW Ul pElIeHUs 3a1ay B
00JIaCTH COXPAHHOCTU OKPYXKAIOIIEH Cpelbl, TNIAHWPOBAHUS TOCTYNKOB W OIICHKH HX
BO3MOXHBIX TIOCIECJCTBUNA IS OKPYXKAIOIMIEH Cpejbl, OCO3HAHHEM TJ00aJbHOTO
XapakTepa dKOJIOTHIECKUX MPOOJIeM U MyTel UX pPelIeHus;

8) aganTranMss K M3MEHSIIOIUUMCS YCJIOBUAM COUMAJBbHOH M NPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCJIOBHSX HEOINPEICIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEHM KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYKO JESTEIbHOCTb, B TOM YHUCIEC YMEHHE
YUUTBCA y JIPYTUX JIIOAEH, NpUOOpeTaTh B COBMECTHOUM JIESITENIbHOCTU HOBBIE 3HAHMS,
HAaBBIKA U KOMIIETECHIIUU W3 ONbITA APYTHX;

HEO00XOUMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHUU, B TOM uuciie GOpMYyIUPOBATH
UJeU, TIOHATHUSA, TUNIOTE3bl 00 00BEKTaX U SIBJICHUSIX, B TOM YHCJIE PAaHEE HEU3BECTHBIX,
OCO3HABaTh JI€PUUUTHI COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAllMIO, BOCIPUHUMATH CTPECCOBYIO
CUTyallMl0 KaK BbI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTUPOBATh NPUHHUMAEMBbIC



pemieHUsT W ACUCTBUSA, (OpMYyIUpPOBaTH W OICHWUBATH PHUCKA H  TOCIEACTBUS,
(GbopMUPOBATH OTIBIT.
METAINIPEIMETHBIE PE3YJIBTATbI

Ilo3HaBaTe/ibHBIC YHHMBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHS

Bba3oBble JJornuecKkue 1edcTBUA:

BBISBJIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC IPU3HAKKM MaTEMaTHYECKHUX
OOBEKTOB, TIOHATHH, OTHOIICHUH MEXIy TOHATHIMH, (HOPMYIHPOBATH
OTIpEICIICHHSI TIOHSITHIA, yCTaHABJIMBATh  CYIICCTBECHHBIM  IPHU3HAK
KIaccu(UKaIMi, OCHOBaHUS I OOOOIICHHWS W CPaBHCHUS, KPHUTECPUHU
POBOJIMMOTO aHAJIN3a;

BOCIIPUHMMATh,  (OPMYIHpPOBATH M  TPEOOpPa3OBBIBATH  CYKICHUS:
YTBEPANUTEIbHBIC H OTPHUIIATCIbHBIC, €IMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,
BBISBJISATh MaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M IMPOTHBOPCYHS B
¢dakTax, JaHHBIX, HAOIIOACHUSAX U YTBEPXKICHUSAX, MpeEIaratb KPUTECPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHBOPCUUH;

JeNaTh BBIBOABI C WCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U
WHAYKTHBHBIX YMO3aKIIIOUCHUH, YMO3aKIIOUECHUH 110 aHAJIOTHH;

pa3dupaTh T0Ka3aTelbCcTBA MATEMATHUECKUX YTBEPXKACHHHA (TIpSMBIE U OT
NPOTHBHOTO), TMPOBOJHUTH CAMOCTOSTEIHPHO HECIOXHBIC JOKa3aTeIbCTBA
MaTeMaTHIeCKUX (DaKTOB, BRICTPAUBATh ApTYMEHTAITUIO, IIPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh CIOCOO pemieHus: y4eOHOM 3amaund  (CpaBHHBATh HECKOJIBKO
BAPUAHTOB pCIICHUS, BHIOMpaTh HauOoJee TMOMXOAAIMMA ¢  y4ETOM
CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciie1oBarebLCKue TeCTBHUSA .

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATENbCKUI WHCTPYMEHT TO3HAHUA,
dbopMynHpoBaTh  BOMPOCHL, (PUKCHPYIOUIHME MPOTUBOpPEYHE, MPOOIEeMYy,
CaMOCTOSATETILHO YCTaHaBIMBATh UCKOMOE M JIaHHOE, (JOpMUPOBATH THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHEHHUE;

IPOBOAUTh IO  CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY  HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIIOE HCCIEIOBAaHUE [0 YCTAHOBICHUIO OCOOCHHOCTEU
MaTeMaTUYEeCKOr0 OOBEKTa, 3aBUCUMOCTEN 00BEKTOB MEXY COOOI;
CaMOCTOATENHLHO (POpMyTHUpPOBaTH OOOOIIEHWS W BBIBOJBI MO pE3yJbTaTaM
NPOBEEHHOTO HAOIIOACHUS, WCCICAOBAaHMS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJOB U 0O00OIIECHU;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TPOIECCa, a TakKe BBIIBUTAThH
MIPEATOIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmaumeii:

BBISIBJIATH  HEJOCTATOYHOCTh U M30BITOYHOCTh HH(POpPMAIMU, JaHHBIX,
HEOOXOUMBIX JIJIS PEILICHUS 3a/1auu;

BBIOMpATh, AaHAJIU3UPOBATh, CHUCTEMATU3UPOBATh U  UHTEPHPETUPOBATH
MH(pOpPMALINIO Pa3IMUHBIX BUJOB U (HOPM MpECTABICHUS;



BbIOMpaTh (GOpMYy MpeACTaBICHUS UHPOPMALMK U WLTIOCTPUPOBATH PEIIacMble
3a/layu CXeMaMH, TuarpaMMamMu, HHOU rpadukoil 1 UX KOMOMHAUSAMU;
OLICHMBATh HAAEKHOCTh HMHPOPMALMH 1O KPUTEPUSM, MPEIIOKEHHBIM
YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKJICHUS B COOTBETCTBUM C YCJIOBHUSIMU U
HeasIMU OOIIEHUS, SICHO, TOYHO, IPAaMOTHO BbIpa)aTh CBOIO TOUKY 3pPEHHUS B
YCTHBIX U MTUCbMEHHBIX TEKCTaX, aBaTh MOSICHEHUS 0 XOAY pelleHus 3a7auH,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTAT;

B XO0Jle OOCYXJEHHUsS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOMl TeMBbl,
npoOsieMbl, pelaeMor 3a7auyd, BbICKA3bIBATh WJEH, HAIICJICHHbIE Ha TIOHUCK
pelIeHns, COMOCTaBIIATh CBOU CYXKACHUS C CYKICHUSIMU JPYTUX YYaCTHUKOB
auanora, OOHapyKUBaTh pa3Iuyle U CXOACTBO MO3ULIUNA, B KOPPEKTHON (popme
bopMynHpoBaTh pa3HOTIIACHSI, CBOM BO3PAKEHUS;

NPEJICTABIATh PE3yJIbTaThl PEIICHHS 3aJayud, KCIEPUMEHTa, HUCCIEeIO0BaHUS,
IPOEKTa, CaMOCTOATEIbHO BBHIOUPATH (POpMAT BBICTYIUIEHHS C y4€TOM 3ajaad
Ipe3eHTAIMU U 0COOCHHOCTEN ayIUTOPHH;

MOHUMATh W HCIIOJB30BaTh MPEUMYIIECTBA KOMAaHJAHOW W WHIWBHUIYaJTbHOU
paboThI NP pelIeHnH Y4eOHbIX MAaTEMAaTUUECKHUX 3a/1ay;

OPUHUMATh 1E€JIb COBMECTHOM JAEATEIbHOCTH, IJIAHUPOBATH OPTraHU3aLNIO
COBMECTHOM paboOThl, paclpeessaTh BUIbl padoT, 10rOBapUBaTHCS, 00CYKIaTh
IpOIECC U pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOJIEH;
y4acTBOBAaTh B TPYNIOBBIX (opMax paboThl (0OCYKIeHUsI, OOMEH MHEHUSIMH,
MO3rOBbIE IITYPMBI U JPYTHUE), BBHIMNOJIHATH CBOIO 4YacTh pabOTHl U
KOOPJAMHUPOBATh CBOM JACHCTBUS C JPYTMMH YJIE€HAMH KOMaHbl, OLEHUBATh
KayecTBO  CBOEr0  BKJaJa B  OOHMH  MPOAYKT 1O  KPUTEPHUSIM,
c(hOpMYITMPOBAaHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

PerynsiTuBHBIE YHHBEPCAJIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:

CaMOCTOSATEIFHO COCTABIISATH IIJIaH, AJITOPUTM PEIICHUS 3aa4M (MU €T0 4acTh),
BBIOMpATh CIOCOO penieHUs] ¢ Y4€TOM HMEIOIINXCS PECYPCOB M COOCTBEHHBIX
BO3MOXXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEHICHUN C
ya€TOM HOBOW MH(OpMAITHH.

CaMOKOHTpOHL, AMOIHUOHAJIbHBIN UHTEJJIEKT:

BJIAJETh CHOCO0aMH CaMOIPOBEPKHU, CAMOKOHTpPOJIS Mpolecca W pe3ynbTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHHUM 3a]1a4H,
BHOCUTHh KOPPEKTUBBI B JIESITEJIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJICHHBIX OMKHOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa JACATEIBHOCTH IIOCTABICHHOW WEIU H
YCIOBUSIM, OOBSCHSITh MNPUYUHBI JOCTHXKEHUSI WM HEAOCTHKEHUS 1IEJIH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIECHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI



K koniry oOydyenusi B 7 kjiacce o0ydarOmUics MOJIYYUT CIAETYIONUE TPEAMETHBIC
PE3yIBTaTHI:

Yucaa 1 BbIYMCICHUS

BrinonHsATh, coueras yCTHbIE M TUCbMEHHBIE TPUEMBI, apu(DMETHUECKUE TCHCTBUS
C palMoOHAIBHBIMHU YHCIIAMHU.

HaxonuTh 3HaYeHUs YUCIIOBBIX BBIPAXKEHUM, TPUMEHSATh PA3HOOOPA3HBIE CIIOCOOBI
Y PUEMBI BBIUHUCIICHUS 3HAYEHUM JPOOHBIX BBIPAKECHUM, COJEpKaIIMX OOBIKHOBEHHbIC
U JIeCATUYHBIE JPOOH.

[lepexonuth OT oOnHON (OPMBI 3amMCH 4YHCENT K APYro (mpeoOpa3oBLIBATH
JECATUYHYIO JIPO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITHYHYIO, B YACTHOCTH B
OECKOHEUHYIO JICCITUYHYIO APOOB).

CpaBHUBATH U YIOPSIOYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJIsTh yncna.

BrINOMHATh NMPUKUAKY W OIECHKY pe3yJibTaTa BBIYMCICHUHN, OIICHKY 3HAYeHUM
YUCJIOBBIX BBIPAKCHHUH. BBIMOMHATH JEHCTBHS CO CTETNEHSMH C HaTypaJlbHBIMU
MOKA3aTeIISIMU.

[IpuMeHsATh, TPU3HAKKA JEIUMOCTH, PA3JIOKEHUE HA MHOMXKHUTEIU HATypaJbHBIX
YHUCEN.

Pemlatb nmpakTUKO-OPUEHTHPOBAHHBIE 3aJayd, CBA3AHHBIE C OTHOIICHUEM
BEJIMYUH, MPONOPLUHOHAIBHOCTHIO  BEJIMYMH, TMPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl pELICHHs 3aJad C YYETOM OIPAaHMYEHHMI, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpUBaeMbIX 0ObEKTOB.

AJire0panyvecKne BbIPa:KeHH s

Hcnonb3oBaTh anreOpandeckyrd TEPMUHOJOTHIO U CHUMBOJIMKY, MPUMEHSATH €€ B
IpoIecce OCBOCHHS y4eOHOT0 MaTepuaa.

Haxomute 3HavyeHWss OYyKBEHHBIX BBIPAKEHMA TIPU 3aJaHHBIX 3HAYCHHSIX
NEPEMEHHBIX.

BeimonHaaTs mpeoOpa3oBaHus IEIOTO BHIPAKEHHUS B MHOTOUWIEH MTPHUBEACHUEM
MOJOOHBIX CJIAaTa€MbIX, PACKPBITHEM CKOOOK.

BbINONHATh YMHOXKEHUE OJHOYJIEHA HA MHOTOWIEH U MHOTOWJIEHA Ha MHOTOYJIEH,
MPUMEHSTH (HOPMYJITBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

Ocy1iecTBasATh pa3ioKeHHE MHOTOYIEHOB HA MHOKUTENIH C TOMOIIbIO BRIHECEHUS
3a CKOOKM OOIIEro MHOXHUTENS, TPYNIHPOBKU CIAaraéMblX, NpUMEHEHUs (opMmyl
COKPAIIEHHOTO YMHOXEHUS.

[IpumensTs npeoOpa3oBaHUsT MHOTOYJIEHOB ISl PELICHUS] Pa3JIMYHBIX 3aJad W3
MaTeMaTUKH, CMEXXHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb3oBaTh CBOWMCTBA CTEMEHEM C HATypaJlbHBIMM IOKA3aTEJISIMH A
MpeoOpa3oBaHusl BEIPAKCHHIA.

YpaBHeHU 1 HEPABEHCTBA

Pemate JsMHElHBIE ypaBHEHHsS C OJHOW IIEPEMEHHOM, NPUMEHSA MpaBuia
nepexojia OT MCXOJHOTO YPAaBHEHUSI K PaBHOCWIBHOMY emy. IIpoBepsiTh, siBisieTcs nu
YHUCJIO0 KOPHEM YpaBHEHUSI.

[IpumensaTe rpaduueckue METOABl NPHU PEHICHUU JIMHEHHBIX YpaBHEHUW M HX



CUCTEM.

[TonOupaTe npuMepsl Nap Yuces, SBISIOIIUXCA PEIICHUEM JIMHEHHOTO YpaBHEHUS
C ABYMS IIEPEMEHHBIMH.

Ctpoutrh B KOOPJAMHATHOM IUIOCKOCTU TpaUK JMHEHMHOrO ypaBHEHHUS C JIByMs
NEePEMEHHBIMHU, MOJIb3YSICh TPa(UKOM, MPUBOAUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemate cuctempl ABYyX JIMHEMHBIX YpPaBHEHUM C JIByMs IEPEMEHHBIMU, B TOM
quclie rpaguuecKu.

CocTaBiATh ¥ peniaTh JUHEWHOE YPaBHEHHUE WM CUCTEMY JIMHEWHBIX ypaBHEHUM
[0 YCIOBHUIO 3aJayd, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4d
NOJIYYEHHBIN PE3YIIbTAT.

DyHKUUMA

N300paxkaTb Ha KOOPAMHATHOW MPSMOMl TOYKHU, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATAaM, JIy4d, OTPE3KH, WHTEPBAJbl, 3alIMChIBATh YHCIIOBBIE IMPOMEXKYTKM Ha
anreOpanyecKoM sI3bIKE.

OTMeuath B KOOpDAMHATHOW IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpJWHATAM,
cTpouTh rpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk PyHKIUHU Y = [X|.

OnuceiBaTh C MOMONIBIO (DYHKIIMI M3BECTHBIE 3aBUCUMOCTH MEXKIY BEIIMYUHAMU:
CKOpPOCTb, BpEMS, PACCTOSIHUE, LI€HA, KOJMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD,
BpeMs, 00BEM pabOTHI.

HaxonuTe 3HaueHue GyHKIMH 110 3HaYEHUIO €€ apTryMeHTa.

[lonumate rpaduyeckuid cmocod TMpeACTaBICHUS U aHalu3a UHGOpMaIH,
U3BJIEKATh U WHTEPIPETUPOBATh MH(MOPMAIUIO U3 I'PaQUKOB pealbHBIX MPOILECCOB U
3aBUCUMOCTEN.

K konity oOydyenus B 8 ki1acce oOy4aromuiicss MOMYYUT CIACAYIOMIUE TPEIMETHBIC
pPE3YIBTATHI:

Yucia 1 BBIYMCICHUA

Hcnonp30BaTh HavallbHbIE MPEACTABICHUS O MHOYKECTBE JIEMCTBUTEIBHBIX YHCEN
JUISL CpaBHEHMS, OKPYIJICHHMsS W BBIYHCICHHMM, H300pa)xaTh JACHCTBUTEIBHBIC YHMCIIA
TOYKaMHU Ha KOOPJIMHATHOU MPSMOMU.

[IpumeHATh mMOHATHE AapU(METUUYECKOTrO KBAaAPAaTHOTO KOPHSA, HAaXOJIUTh
KBaJI[paTHble KOpPHHU, WCIIONb3ysd NpPHU HEOOXOAUMOCTU KaJbKyJATOp, BBIIOJIHATD
npeoOpa3oBaHusl BBIPAKEHUH, COJAEPKAINX KBaJApaTHbIE KOPHH, HCIOJbB3Ysl CBOWCTBA
KOpHEM.

Hcnonp30BaTh 3anucu OOJBIINX U MAJBIX YHCEN C MOMOIIBIO JECATHUHBIX Ipo0Oeit
u crenenen yncina 10.

AuredOpanyeckue BbIpaKeHUs

[IpMeHATH NOHATHE CTENEHU C LIEJIBIM NTOKA3aTeNIEM, BBIIOJIHATH MPe0oOpa30BaHUS
BBIPAXEHUH, COAEPIKAIIMX CTEIIEHH C LIEJIBIM OKA3aTEJIEM.

BBINOJIHATE TOXKJIECTBEHHBIE MPEOOPa30BaHUSl PALMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE IPaBUJI ACHCTBUI Ha/l MHOTOWIEHAMH U aIre0panyecKUMH IpOOsIMHU.

PacknanpiBaTh KBagpaTHBIM TPEXUIEH HA MHOKHUTEH.

[IpumeHsATs npeoOpa3oBaHUsl BBIPAKEHUN JUIsl PELIEHUS pa3IMYHbIX 3a1ad U3
MaTE€MaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIBHON MTPAKTUKH.



YpaBHeHUS U HEPABEHCTBA

Pemiate nuHENHBIE, KBaJpaTHbIE YpPAaBHEHUS M pPAlMOHAIBHBIE YpPaBHEHHS,
CBOJIAIIMECA K HUM, CUCTEMBI JBYX YPaBHEHUH C JIByMS IEPEMEHHBIMH.

[IpoBoauTE mpOCTENIINE UCCIEIOBAHUS YPAaBHEHUN U CUCTEM YPaBHEHUM, B TOM
yucjie C MPUMEHEHHEM TpadUyecKuX TMpencTaBieHuil (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHHUE WM CUCTEMa YPaBHEHUMN pPEIIeHUsI, €CJIM UMEET, TO CKOJIBKO, U MPoUee).

[TepexonuTth OT cIOBeCHON (POPMYITUPOBKHU 3a]1auu K €€ airedOpandecKoi MOJEIH C
MOMOIIBI0 COCTABJICHHSI YPaBHEHUS WM CHCTEMbl YPaBHEHU, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/1a4M MOJIYYECHHBIN PE3YybTaT.

[IprMeHATh CBOWCTBAa YMCIOBBIX HEPABEHCTB MJIsI CPAaBHEHUsS, OIIEHKH, PEIIATh
JUHEWHbIE HEPaBEHCTBA C OJHOM MEPEMEHHOW M WX CHUCTEMBI, JaBaTh TpaduuecKyro
WJUTIOCTPAIIMIO MHOYKECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[Tonumate W HCMOAB30BaTh (YHKIIMOHAJIBHBIC TOHATHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHMS), OINpeNesaTh 3HAaueHHE (YHKIHH 10 3HAYCHUIO
apryMeHTa, OnpeeNsaTh CBoMCTBa GYHKIMU 10 €€ Tpaduky.

CrtpouTth rpaduku JIeMEHTAPHBIX (PYHKIIUHA BUAA:

y=kiX,y=x2,y=x3y=|x|,y= VX, OITHCHIBATH CBOICTBA YHCIOBOIL GyHKITUH IO
e€ rpaduky.

K koniry o0ydyenus B 9 kiacce oO0y4aromuiicss MOMYYUT CIASAYIOMIUE PEIMETHBIE
pe3yJIbTaThI:

Yucia 1 BHIYMCICHUA

CpaBHUBATh U YIIOPSAA0UYMBATH PALMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

Breimonuats apudmMernyeckue ACUCTBUS C paIlMOHATBHBIMH YHUCJIAMH, COYeTas
YCTHBIE W IIHUCbMEHHBIE NPUEMBI, BBINOJHATH BBIYHCICHUS C HWPPALUOHAIBHBIMU
YUCIIAMHU.

Haxonute 3HaueHuMs CTENeHEN C LENbIMU NOKA3aTesIMA U KOPHEW, BBIYUCIIATH
3HAYEHUS YUCIIOBBIX BbIPAKECHUM.

OKpyryisiTb  NEUCTBUTENBHBIE  4YHMCHA, BBINOJHATh NPUKUAKY pE3yJbTara
BBIUMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate svHElHBIE U KBaJpaTHbIC YPAaBHEHUs, YPAaBHEHUsI, CBOASILIMECS K HUM,
MpocTeime APOOHO-PALIMOHAIBHBIE YPABHEHUSI.

PemaTe cuctembl IByX JIMHEWHBIX YPABHEHUU C JBYMSI IEPEMEHHBIMUA U CHUCTEMBI
JIBYX YPAaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE ABJISACTCS JTUHECUHBIM.

PemaTth TekcTOBBIE 3a7a4M aNTreOpandecKUM CIIOCOOOM C TTOMOIIBIO COCTABIICHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPABHEHUH C IByMS IEPEMEHHBIMHU.

[IpoBOaUTE MpOCTENIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHUW, B TOM
Yyucjie C MNPUMEHEHHEM TpaUUYECKUX TMpeICcTaBiIeHU (ycTaHaBIMBAaTh, HUMEET JIH
ypaBHEHHE WA CUCTEMA YPABHEHUM pEILlICHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoUee).

Pemiath nuHeliHbIe HEpaBEeHCTBA, KBaApaTHbIE HEPABEHCTBA, N300paXaTh PEILICHUE
HEPABEHCTB HA YHCIIOBOM MPSMOM, 3alMChIBATh PEIIEHNE C TOMOIIBIO CUMBOJIOB.

Pemate cucTtemMbl JTUHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CHUCTEMbl HEPABEHCTB HAa UYMUCIOBOMU



NPSIMOU, 3alIUCBIBATh PEIICHUE C IOMOLIBI) CUMBOJIOB.
Hcnonp30BaTh HEPABEHCTBA NIPU PELIEHUH PA3JIMYHBIX 3a7a4.
DyHKUUH
Pacno3naBath (yHKIMM U3y4YeHHBIX BUJOB. [loka3piBaTh CXEeMaTUYECKU

pacIoio’KeHNe Ha KOOPAMHATHOM IJIOCKOCTH TpadukoB GyHKImMA Buaa: Y = KX, y = KX
+by=klix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT 3HaYCHUM
K03 (PUIIMEHTOB, ONUCKHIBATH CBOMCTBA ()YHKLIUM.

Ctpoutrb u wu3o0paxaTb CXeMaTH4YeCKH TrpaduKd KBaJAPATUUYHBIX (DYHKIIHH,
OIKMCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIUH 1O UX TpaduKam.
Pacrio3HaBaTh KBaJpaTUYHYH0 (GYHKIOHIO 1O (OpMYyJe, TPHBOIUTH MPUMEPHI
KBaJIpAaTUYHBIX QYHKIIUN U3 pealbHOU KU3HH, PU3UKH, TCOMETPHH.
YucsioBbIE MOCTEA0BATEIBHOCTH M MPOTPeccun
Pacno3naBath apudmMeTHyecKkyrd M TeoOMETPUYECKYI0 MPOTPECCHH TMPU Pa3HBIX
crnoco0ax 3agaHusl.
BreInonHATh  BBIYMCIEHUS € HWCIOJb30BaHWEeM  (QopMyn  N-ro  4jeHa
apupMEeTHIECKON U TEOMETPUUECKON TPOrPECCUii, CYMMBI MEPBBIX N WICHOB.
N300paxath 4ieHbI MOCIEI0BATEILHOCTH TOYKAMHU Ha KOOPAMHATHOMN TIOCKOCTH.
Pematp 3amauu, CBsi3aHHBIE C YHCIOBBIMU IOCJIEI0BATEILHOCTSIMU, B TOM YHUCIIE
3alayd M3 peaJbHOM KU3HU (C HCIMONB30BAaHMEM KalbKYJsATOpa, IUGPOBBIX
TEXHOJIOTHUH).
COJAEP KAHUE YYEBHOI'O IPEIMETA
DJieMeHThI TeOPUH MHOKECTB U MATeMaTHYeCKOM JIOTUKH
Cornacio ®I'OC ocHOBHOro 001Ier0 00pa3oBaHUs B KypC MaTEMaTHUKH
BBeJIeH paszzen «Jloruka», KOTOpbIA HE MpeanoiaraeT JOMOTHUTEIbHBIX YaCOB Ha
U3YYCHHUH W BCTPAaMBAeTCS B pa3IMYHbIE TEMbl KypCOB MaTEMaTUKH U
NpeBapseTCS 03HAKOMIICHUEM C JIEMEHTAaMU TEOPUU MHOKECTB.
MHoxkecTBa U OTHOIIEHUS MEXKIY HUMH
MHOXECTBO, Xapaxmepucmuueckoe CGOUCMBO MHOMCeCmed, DIEMEHT
MHOXXECTBa, Mycmoe, KOHeuHoe, OeCcKOHeyHoe MHOodcecmao. IIoIMHOKECTBO.
OTHollleHne TPUHAIICKHOCTH, BKIIOYCHUS, PaBEHCTBA. DJIEMEHTHl MHOYKECTBA,
CIOCOOBI  3aJaHUSI MHOXKECTB, PACNO3HABAHUE NOOMHONCECME U JJIeMEeHMO8
NOOMHOMCECME C UCNONIb308AHUEM KpY2os Diliepa.
Onepaunu HaJ MHOKeCTBAMU
Ilepeceuenne u 00BEAMHEHHWE MHOXKECTB. Paznocmb  MHOdMCECMS,
oononnenue MHodxcecmea. HMumepnpemayus onepayuil HAO MHONCECMBAMU C
nomowbio kpy2o6 Jinepa.
JJIeMEeHThI JIOTUKH
Onpenenenue. YTBEpXKACHHUS. AKCHOMBI M TeopeMbl. JlOoKa3aTenbCTBO.
JlokazaTenbCTBO OT TmpoTHUBHOro. Teopema, oOpatHas pnaHHou. Ilpumep u
KOHTpIIpUMED.
Yucaa
PanuonajbHbIe yncsia
MHOXeCTBO palMoHaNbHBIX Yuced. CpaBHEHHE palMOHANIBHBIX YHCEIL.
JleficTBUSL ¢ palMOHAIBHBIMHU 4YUcCIaMUu. [Ipedcmasnenue payuoHarbHO20 YUCIA



oecssmudHol Opoowvio.
HppanuonanbHble Yucaa
[lonaTtue wuppanvoOHATBHOTO 4Hcia. Pacmo3HaBaHWe HPPaLMOHATBHBIX

uncen. IlpuMepsl goKasaTenbcTB B anrebpe. VppaluMOHANBHOCTh YHCTA+/2 .



IIpumenenune B reomerpuun. CpasHenue uppayuonanbhwvix yucen. Mmuoowcecmeo
OelicmeumenbHbIX Yucel.

ToxaecTBeHHBbIE  NpeoOpa3zoBaHUs

YucsioBble M OyKBEeHHbIE BHIPAKEHUS

BelpaxxeHnne ¢ nepeMeHHOW. 3HaueHWe BblpaxkeHus. lloxcraHoBka
BBIpaKEHU BMECTO TIEPEMEHHBIX.

Ilesble BbIpakeHUA

CreneHb ¢ HaTypaJbHBIM TOKa3ateneM U e€ cBoiictBa. IIpeoOpa3oBanus
BBIpaKEHUH, COZIEpKAIINX CTEIIEHHU C HATypaJbHBIM MOKAa3aTelIeM.

Onuouwnen, mHorowieH. JIeHcTBUS ¢ OJHOWICHAMH U MHOTOYICHAMU
(cnoxeHue, BbIYUTaHUE, yYMHOXKEHHE). DOpMyJNbl COKPAIIEHHOTO YMHOXKCHUS:
Pa3HOCTh KBaJIpaTOB, KBaJIpaT CyMMBbI U pa3HOCTU. Pa3noskeHue MHOrousjeHa Ha
MHOXHUTEJM: BBIHECEHHWE OOIIEro MHOXHUTEIS 3a CKOOKU, 2pynnuposKa,
npumMeHeHue @GOopMyn1 COKpPaAwéHHO20 YMHodceHus. Keaopamuwili mpéxunen,
PAasnodiceHue KeaopamHo2o mpéxuiena Ha MHOMCUMEIU.

JApoOHo-panuoHabHbIE BHIPAKEHUS

Crenenb ¢ 1enbIM mokazareneMm. IlpeoOpazoBaHue JIpOOHO-THMHEHHBIX
BBIDQKEHUN: CIIOKEHUE, YMHOXXEHHUE, JelieHue. Aneebopauueckas  Opodbs.
Jonycmumvie 3HaueHus nepemMeHHvIX 6 OpPOOHO-PAYUOHATILHLIX BbIPANCEHUSX.
Cokpawenue aneedbpauveckux opooei. Ilpugedenue ancebpauveckux opoobei K
obwemy 3Hamenamento. [leiicmeus c ancebpauueckKumu Opobamu: CclodceHue,
8bIUUMAHUE, YMHOJCEHUE, OelleHUe, 8036e0eHUe 8 CINENeHb.

IIpeobpaszosanue svipadicenuii, COOEPHCaAUJUX 3HAK MOOYIIA.

KBaaparHbie KOpHH

ApudmeTndyeckuii KBajpaTHBI KopeHb. [IpeoOpa3zoBaHue BBIpaKEHUMH,
COJIepIKalllX KBaJ[paTHbIE KOPHH: YMHOXXEHHE, JEJICHUE, BBIHECEHUE MHOXKHUTEIIS
U3-TI0J] 3HAKA KOPHSI, BHECEHUe MHOMCUMEISL NOO 3HAK KOPHSL.

YpaBHeHUs1 1 HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHcTBO. (CBOWCTBA YHCIOBBIX pPaBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

YpaBHeHus

[lonsiTue  ypaBHEHHMsI W  KOpHA  ypaBHeHUda. [IlpedcmasneHue o
pasHocunvHocmu  ypaeuenuti. (Obracmev  onpedeneHus ypasHeHus (06aacme
00NnYCMUMbIX 3HAYEHUL NePEeMEHHOLL).

JIuHeiliHoOe ypaBHeHHE U ero KOPHU

Pemenne nuHEWHBIX ypaBHEHUW. JIuHeltiHoe ypasHeHue ¢ napamempom.
Konuuecmeo xopneu nunetinoco ypaenenusi. Pewenue numneiinvlx ypasHeHuu c
napamempom.

KBaapaTHoe ypaBHeHHE U €r0 KOPHH

KBanpatHsbie ypaBHEHHUS. Henonnsie KBaJpaTHbIC YpaBHEHHUS.
JINCKpUMHMHAHT KBaApaTHOro ypaBHeHHs. DopMmyna KOpHEH KBAaJAPATHOTO
ypaBHeHus. Teopema Buema. Teopema, obpammuas meopeme Buema. Peuienue
KBaJpaTHBIX YpPAaBHEHUI: HUCIOJb30BaHUE (HOPMYIIBI ISl HAXOXKICHUSI KOPHEH,
epaguyeckuit. Memoo peuleHus, pasilodceHue Ha MHOMCUmMenu, noobop KopHell ¢



ucnonvsosanuem meopemol Buema. Konuuecmeo kopheu K6aopamHoz2o ypasHeHUs
8 3agucumocmu om e2o ouckpumunauma. bukeadpamnvie ypasnenus. Ypaenenus,
ceo0uMble K TUHElHbIM U Keaopamubim. Keadpammuvle ypasnenus ¢ napamempom.

JIpoOHO-panuoHaIbHbIE YPABHEHUSA

Pemiennie mpocredmux ApoOHO-TMHEHHBIX ypaBHEHUU. Pewenue opobHO-
PAYUOHATILHBIX YPAGHEHU.

Memooul pewienus ypagneHuil. mMemoobl PAGHOCUTLHBIX NPeoOpa308aHuUl,
Memoo 3amMeHbl NnepeMeHHol, epaguueckuil memoo. Hcnonvzosanue ceoticms
@YHKYULl npu peuteHuu ypagHeHUl.

[Ipocmetiwue uppayuonaivbnuie ypagrenus uoa | f (x)=a, \/ f(x)= \/ g(x) .

Vpasunenus euoa X" = a .Ypasnenusn 6 yenvlx uucnax.

Cucrembl ypaBHeHHM

VYpaBHeHHEe C JByMsl TNEpPEMEHHBIMU. JIMHEHHOE YpaBHEHHE C JBYMS
nepeMeHHbIMU. [Ipsamas Kak epaguueckas unmepnpemayus IUHEUH020 YPAGHEHUs
¢ 08YMsL nepemMeHHbIMU.

[TonsiTHe cucTeMsbl ypaBHEHUM. PellieHre cucteMbl ypaBHEHU .

MeTonbl penieHnus] CUCTEM JIMHEHHBIX YPaBHEHUM C JBYMSI NIEPEMEHHBIMU:
epaghuueckuil Memoo, Memoo ClodHceHUsl, METOJ TIOJICTAHOBKHU.

Cucmemul TUHEUHBIX YPABHEHUU C NAPAMEMPOM.

HepaBencrBa

UucnoBsle HepaBeHcTBAa. (CBOMCTBAa YHUCIOBBIX HepaBeHCTB. [IpoBepka
CIIPaBEJIMBOCTA HEPABEHCTB MPHU 3aJaHHBIX 3HAUEHUAX IEPEMEHHBIX.

HepasenctBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHcTBa. OJ0racme
onpeoenenus Hepagencmea (0061acms 0ONYCMUMbIX 3HAYEHUL NEPEMEHHOLL).

Pemenune nuHENHBIX HEPABEHCTB.

Keaopamnoe mnepasencmseo u e2o pewenus. Pewenue KeéadpamHvix
HepageHcms: UCNONb3068AHUE CBOUCME U 2paguKra KeaopamuuyHou @YHKYuu,
Memoo UHMeEPBANo8. 3anuch peuieHusl KeAOpamHuo20 HepaseHCcmad.

Pewenue yenvix u  OpoOHO-pAYUOHATILHBIX  HEPABEHCME  MemOOOM
UHMEPBAOa.

CucremMbl HEPABEHCTB

CucTtembl HEpaBEHCTB ¢ OJHOM NepeMeHHOU. Perenue cucteM HepaBeHCTB C
OJTHOM TIEpEMEHHOU: JIMHEUHBIX, Kgaopamubsix. V300pa’keHrne PEIICHUs CUCTEMBI
HEPABEHCTB HA YUCJIOBOU MPsIMOI. 3aMKUCh PEIICHUSI CUCTEMbI HEPABEHCTB.

DyHKIUMN

IHonsTue pyHKuUU

JlekapToBbl KOOpPAMHATHI HAa MIIOCKOCTH. DOpMHUpPOBaHHE MPEICTABICHUM O
METaNpeIMETHOM TOHSITUU «KOOpAMHATH». CrnocoObl 3agaHus  (PYyHKIHM:
aHaNMUTUYECKUK, Tpaduueckuit, TabmuuHbld. [paduk dyaxnuu. [Ipumeps
GYHKIMH, TONMy4aeMbIX B TIPOILECCE WCCICNOBAHUS PA3IMYHBIX PEATbHBIX
MPOIIECCOB M pElIeHUs 3a/ady. 3HaueHue (PyHKuuU B Touke. CBOMCTBA (DYHKIUNA:
o0jlacTb  ONpeAeNeHUs,  MHOXKECTBO  3HAUYEHHM,  HyIH,  MPOMEKYTKH
3HAKOIMOCTOSIHCTBA, YEMHOCHMb/HEUEMHOCMb, TIPOMEKYTKH BO3PACTAHUS U




yObIBaHUs, HanOoublee M HanMeHblee 3HayeHus. MccnenoBanue GyHkmu mo eé
rpaduky.

lIpeocmasnenue 06 acumnmomax.

Henpepvisnocmo ¢pynkyuu. Kycouno 3adannvie ¢hynxyuu.

JIuneitnas pyHKuus

CaoticTBa ¥ rpaduk JUHEHHON QYyHKUMH. YTIOBOM KOA(D(PUIUEHT TMPSIMO.
Pacnonoxenue rpapuka JIMHEHMHOW (YHKUMU B 3aBUCUMOCTH OT €€ YIJIOBOTO
koadduirienTa U cBoOOAHOrO wieHa. Haxooswcoenue kodgguyuenmos nuneunou
QyHKYuU NO 3A0AHHLIM YCIOBUAM: NPOXOACOEHUE NPAMOU uepe3 06e MOUKU C
3Q0aHHbLIMU  KOOPOUHAMAMU, NPOXOJCOEHUe NPAMOU Yepe3 OAaHHYI0 MOUKY U
napanieibHou OAHHOU NPSAMOU.

Kagpatnunas pynkuus

CroiictBa u rpaduk kBagpatuyHoil ¢yHkiuu (nmapabdomna). I[locmpoerue
epaghuxa keadpamuunou yukyuu no mouxam. Haxoxaenue Hynei KBaapaTuyHOM
GYHKIUU,  MHOJICecmea  3HAUeHUll,  NPOMENCYMKO8  3HAKONOCMOSHCMAEA,
NPOMEIHCYMKOE MOHOMOHHOCU.

OobOpaTHasi IPONOPIHOHAJIBLHOCTH

. K
CaoiicTBa QyHKIIUU Y= K y=r ['unep6ona.
X

I'pagpuku ¢ynkuyun. Ilpeobpasosanue cpaguxa ¢ynkyuu y=f(x) ora
nocmpoenus spagukos Qynxyui 6uoa y = af (kx+b)+c.

Tpacpuscu dhymeyuii y=a+——, y=Jx,y =K, y=|x|-

)
X+b
IMocaenoBaTeIbHOCTH U NPOrPECCUM
YucoBasg IOCJICIOBATCIIBHOCTD. [Tpumepsl YUCIOBBIX

nocieoBaTeNibHOCTEH. beckoHeuHble MOCIeI0BaTeIbHOCTH. ApudMeTndeckas
nporpeccus u e€ cBoicTBa. I'eoMmeTpuueckas nporpeccusi. Popmyna obuieco uiena
U CYMMbl N Nepevlx YIeH08 apu@dmemuiecKou U 2eoMempuiecKkol npozpeccull.
Cxooawascs ceomempuyeckas npocpeccus.

Penrenue TeKCTOBBIX 32124

3anaun Ha Bce apuMeTHUECKHE eiicTBUSA

Pemenue TekcTOBBIX 3amad apudmeTrudeckuM crocodom. Mcmonb3oBanue
TaOJINII, CXeM, YEePTEKEU, APYTUX CPEACTB MPEACTABICHUS JAHHBIX MPU PEIICHUH
3a7a4u.

3anaum Ha IBH:KeHHeE, pad0Ty U MOKYIKH

AHann3 BO3MOXKHBIX CHUTYallui B3aUMHOTO PACIIONIOXKEHUS 0OBEKTOB TP MX
JBM)KEHUU, COOTHOIIICHUSI 00BEMOB BBITIOJIHAEMBIX PaOOT MPU COBMECTHOM padoTe.

3agaum HA YACTH, 10U, IPOUEHTHI

Pemiennie 3amay Ha HaxOXKJIEHHE YAacCTH YKCIAa M YKCIA 1O €ro YacTu.
Pemenne 3amau Ha mpoueHThl U Aoiu. [IpuMeHeHne mponopuuid Npu pelIeHUH
3a7a4.

Jloruyeckue 3agaun

Pemiennie noruueckux 3amad. Pewienue nocuueckux 3a0au ¢ HOMOWbIO
epagos, mabauy.

OcHOBHBbIE MeTOAbI pelleHHsl TEKCTOBbIX 3aaa4: apupMeTHUYECKui,



anredpanyeckuii, nepedop BapuaHTOB. [lepsuunvlie npeocmasienus o Opyaux
Memooax pewienus 3a0ay (ceomempudeckue u epaguieckue memoonl).

CratucTuka ¥ Teopusi BeposAiTHOCTEM

CraTtucruka

Tabnmuunoe u Tpaduyeckoe TMPEACTaBICHUE JaHHBIX, CTOJOYAThIE W
KPYrOBbI€ JHUarpaMmbl, TpaduKd, NPUMEHEHHE auarpaMMm © rpaduKoB s
OMHUCAHUs 3aBUCUMOCTEH peajbHbIX BEJIWYUH, HW3BJICUYCHUE HUHPOpMAIIUU U3
Tabnui, auarpamMMm U rpadukoB. OnucarenbHble CTATUCTUYECKHE IMOKA3aTeNH
YHUCIIOBBIX HAOOpOB: cpeaHee apudMeTHyecKoe, Mmeouana, Haubolbliee Hu
HauMeHblIee 3HaueHusl. Mepbl pacceuBaHus: pa3Max, Oucnepcus u CmaHoapmHoe
OMKJIOHEHUe.

CnyyaitHass U3MEHUYHUBOCTh. V3MEHYMBOCTH NMpU U3MEpeHUsx. Pewarowue
npasuna. 3aKkOHOMEpHOCU 8 USMEHYUBLIX GeTUUUHAX.

CayuaiiHbie COOBITHS

Crny4aitHble OMBITHI (IKCIIEPUMEHTBI), JIEMEHTApPHbIE CIydalHbIC COOBITHS
(ucxonpl). BeposTHOoCcTH »dieMeHTapHBIX CcOOBITUI. COOBITHS B CIy4ailHBIX
IKCTIIEPUMEHTAX M OJIArONMPHUSATCTBYIOIIME dJIEMEHTapHbIe COOBITHSA. BepostHOCTH
CIIy4alHBIX COOBITUI. OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMHU.
Kiaccudeckue BepOSTHOCTHBIE OIBITHI C HCIOJIB30BAaHUEM MOHET, KYOUKOB.
Ilpeocmaenenue cobvimuii ¢ nomowvto ouazpamm Jinepa. [Ipomueononodcuvie
coovimusi, obOveOuHeHue U nepeceverue coovimuu. Ilpasuno  crodxcenus
seposmuocmeii. Cnyuauinvlti 6vioop. Ilpedocmasnenue skcnepumenma 6 6uoe
oepesa. Heszagucumvie coovimus. Ymuooicenue eeposmHocmell He3A8UCUMbBIX
coovimuti. Ilocnedoeamenvhvie Hesagucumvle ucnvimanus. llpencraBieHue o
HE3aBUCUMBIX COOBITHSIX B KU3HHU.

Inemenmovt KOMOUHAMOPUKU

IIpasuno ymmoorcenus, nepecmanosxu, ¢gaxkmopuan ducia. Covemanus u
yucno covemanuu. @opmyna yucna covemanui. Tpeyeonvrnux Ilackana. Onvimul ¢
OONBUIUM  YUCTIOM PABHOBOIMOINCHBIX INIeMEHMAPHbIX cobbimull. Buluucienue
8eposimHOCmell 8 ONbIMax ¢ NpuUMeHeHuem KOMoOuHamopHuvix gopmyi. Ucnvimanus
Bepnynnu. Ycnex u neyoaua. Beposmnocmu codvimuti 6 cepuu UCHbIMAHULL
bepnynnu.

Cnyuaiinvie geudunsl

3nakomcmeo €O CAYYAUHBIMU BEAUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKDEMHbBIX CYUAUHBIX BEIUYUH. Pacnpeodenenue 8eposIMHOCMeEl.
Mamemamuueckoe  oorcuoanue. Ceolicmea  MamemMamuieckKo20  OHCUOAHUAL.
llonamue o 3axone Oonvuiux uucen. HMzmepenue eeposmuocmeti. llpumenenue
3aKOHA OONLWUX UUCeN 8 COYUONIO2UU, CMPAaxo8aHuu, 6 30pasooXpaHeHUl,
obecneuenuu 6e30nNaACHOCMU HACENIeHUsL 8 YPE3BbIYALIHBIX CUMY AYUSIX.
HcTopust MaTeMaTHKH

Bosnuxnosenue mamemamuku kaxk Hayku, smanvl e€ pazeumus. OcHogHble
pasoenvl mamemamuxu. Buioaowuecs mamemamuku u ux 6KIA0 6 pazgumue
HAYKU.



beckoneunocmo mnoocecmea npocmuix uucen. Hucna u OnuHvbl 0MpesKos.
Payuonanvnvie wuucna. Ilompebnocmov 6 uppayuonanvrvix uuciaax. Illkona
lugazcopa

3apoocoenue ancebpvl 6 neopax apupmemuku. An-Xopezmu. Poowcoenue
oykeennoti cumeonuxu. Il.Depma, ©@. Buem, P. Jlexapm. Hcmopus eonpoca o
HaxoocoeHuu opmyn KopHeu aneeopaudeckux YpasHeHull cmeneHet, 001bulux
yemwvipéx. H. Tapmanws, /[ic. Kapoano, HX. Abenwv, 3.1 anya.

llosgnenue  memooa KoopouHam, N0380J1A10U €20 nepesooums
eeomempuyieckue 00vekmvl Ha A3bIK aneedpul. Ilossnenue epagukos gynxyui. P.
lexapm, I1. @epma. [Ipumepsl paziuuHvlx cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzancxoco (@ubonauyu) o Kpoaukax, uucia
Qubonauuu. 3adawa o waxmamuon o0ocke. CXO00UMOCMb 2e0MempuiecKoll
npozpeccuu.

Hcmoku meopuu eeposamuocmei: cmpaxogoe oeno, azapmuvle uepwvl. 11
@epma, b.Ilackans, A. bepuynnu, A.H.Koamozopos.

Ponv  poccutickux  yuénvix 6  pazsumuu  mamemamuxu: JI.Otnep.
H.U.Jlobauesckuii, I1.J1. Yeovrues, C. Kosanescrkas, A.H.Koamozopos.

Mamemamuka 6 pazsumuu Poccuu: [lemp I, wixona mamemamuueckux u
Hasueaykux Hayk, paseumue poccuiickozo ¢noma, A.H.Kpwvinos. Kocmuueckas
npoepamma u M.B.Kenowviuu.



TEMATHYECKOE IIVTAHUPOBAHUE

TemaTudeckoe IUIaHUPOBAHUE pEATU3YET OJWH W3 BO3MOXKHBIX IOAXOAOB K PACIPEICICHUI0 W3y4aeMOro maTepuaia
TuHUU yuyeOHOo-MeToandeckux kKoMiuiekcoB (YMK) «Anredpay» (aBtop A.I'. Mep3nsk).

OHO HE HOCHT O00s3aTEIBLHOTO XapaKTepa W HE HCKIIOYAaeT BO3MOXKHOCTEH WHOTO pacHpeleiCHUs COJCpKaHUS.
CocraBuTenn pabOYMX NPOrpaMM MOTYT IO CBOEMY YCMOTPEHHIO CTPYKTYpUPOBaTh YYE€OHBI Marepual, OIPEACIITh
TIOCJICIOBATEIIBHOCTD €0 U3yUYEHUs, PacCIIMPEeHUs 00beMa CoIepKaHUS.

B npumepHOM TEMaTHYECKOM IUIAHMPOBAHWUU pa3/ielibl OCHOBHOTO COJCP)KaHUS pa3OUThI HA YdYeOHBIE TEMBI B
IIOCJICIOBATCIBHOCTH UX M3yUYEHHUS 110 YIeOHHUKaM:

- Anrebpa. 7 knmacc. . YueOHHMK JyuIsi ydamuxcsi oOrieobpasoBaTeinbHbIX yupexaeHuid / A.I'. Mepsmsik— M:Benra-
I'pad,2018 r-272 c:um.

- Anrebpa. 8 xiacc . YueOHMK I ydammuxcs oomeo0pazoBatebHbiX yupexa A.I'. Mepsnsak— M:Benta-I'pad,2018 r-
272 c:un.

- Anrebpa. 9 ximacc. B 2 u. Y 1. YueOnuk s yuanuxcsi obmeoopa3zoBarenbHbIX yupexaeHuit A.I'. Mep3nsak— M:Benta-
I'pad,2018 r-272 c:um.



7 Kjacc

Homep HanmenoBanune OCHOBHOE COIEpKAHUE KonunuectBo
TJIaBbI/ riaBbl/naparpada 4acoB
naparpada
[ToBTOopenue . CtapToBasi KOHTPOJbHAs paboTa 2
1 Brenenue B anredpy BripaxkeHue ¢ mnepeMeHHON. 3HAYEHUE BBIPAKEHUS. 2
I'mara 1 JIuHeriHOe ypaBHEHHUE C [ToncraHnoBKa BBIpAXKEHUM BMECTO IEPEMEHHBIX. 4
2 OJHOU IMEPEMEHHOU [lonssiTie ypaBHEHUSs MW KOpHA YypaBHeHus. Pemienue
3 Pemenue 3a1a4 ¢ moMoIbr0O JIMHEHMHBIX ypaBHEeHUU. Perienue TEKCTOBBIX 3aj1a4 5
YpaBHECHUH anredpandeckuMm crocobom.Pemenre 3agad ¢ MOMOIIBIO
ypaBHECHUH
3apoxsieHue anreOpsl B HeApax apu@mMeTuku .A-Xope3mu.
1

KonTtponbsnas pabora Ne 1







I'maBa 2

4

10

Ilesble BbIpaKeHUA
Tox1eCTBEHHO paBHBIE

BeIpaxkeHUs. ToxaecTBa

Crenens ¢ HaTypalbHbIM
IIOKa3aTeJIeM.

CBolcTBa CTEIIEHH C
HaTypaJbHBIM ITOKAa3aTeJIeM
OIHOYIEHBI

MHuorowieHs!

Crno)xeHue 1 BbIYUTAaHUE
MHOTOYJIEHOB

KonTtponbsnas padoralNe2

VYMHOXKEHUE OJHOWIEHA HA
MHOTOYJIEH

PaBeHCTBO ¢ IEpeMEHHOM.
ToxecTBEHHO paBHbIE BeIpakeHUs. Tox1ecTBa

Crenenp ¢ HaTypaJIbHBIM MOKA3aTENEM U €€ CBOMCTBA.
[IpeoGpa3zoBaHus BEIpAXKEHH, COACPIKAITUX CTETICHH C
HaTypaJIbHBIM MIOKa3aTEIEM

OpaHowIIeH, MHOTOWIEH. JIeCTBYS ¢ OJHOWICHAMU U
MHOTOWICHAMHU( CJIIOKEHHUE , BRBIYUNTAHUE, YMHOKCHHUE).
®opMyITbl COKPAIIEHHOTO YMHOXCHUS : :pa3HOCTh KBAPaTOB,
KBaJIpaT CyMMBI U Pa3HOCTH. Pa3ioeHne MHOTOYJICHA Ha
MHOKHUTEJIN: BEIHECEHUE O0IIET0 MHOKUTEIS 3a CKOOKH,
IPYIIIUPOBKA, TPUMEHEHUE (POPMYIT COKPAIIEHHOTO
YMHOKCHHUS.

CymMa u pa3HOCTh KyOOB IBYX BeIpaxeHuil. [Ipumenenue
Pa3TUYHBIX CTIOCOOOB Pa3NIOKEHHSI MHOTOWJICHA Ha

MHOXXHUTCIN

Poxxnenne OyKBEeHHOW CUMBOJIHKH.

49

29




11

12

13

14

15

16

YMHOXKEHNE MHOTOYJICHA HA
MHOTOYJIEH

PaznoxeHne MHOTO4YJICHOB Ha
MHOXHUTeIU. BeiHecenue
O6IIICFO MHOYKHTENS 32 CKOOKHU

PaznoxkeHne MHOTOUJIEHOB Ha
MHOXUTEIN.MeTon
TPYIIIHPOBKU

Konrponsnas paboraNe3

[Ipou3BeneHue pa3HoOCTH U
CYMMBI JIBYX BbIpaKEHUUN

Pa3znocTh KBagpaToOB IBYX

BBIPAKCHU U

KBanpar cymmsl u kBaapar
Pa3HOCTHU IBYX BBIPAKCHUU




17

18

19

[IpeobpazoBaHre MHOTOUJICHA
B KBaJ[paT CyMMBI WU
pPa3HOCTH JIBYX BBIPaKEHUH
Kontponbshas padbora Ned

CyMMma u pa3HOCTh KyOOB
JIBYX BBIPQXKCHUI

HpI/IMGHGHI/IG Pa3’INIHbIX
croco0oB Pa3JI0KCHHUA
MHOI'O4JICHA Ha MHOXXHNTCIIN

[ToBTOpEeHUE

KonTtponbshas paborta Ne5

['maBa 3

DOyHKIUU

12

20

CBsa3b MEXKTY
BeJIMYMHAMU. DYyHKIAS.

JlexapToBbI KOOPJIMHATHI Ha TJTOCKOCTH.
dopMHUpPOBAHUE TMPEACTABICHUNA O METANPEAMETHOM IOHSATHH




21

CrniocoObl 3a1aHust QyHKIUU

22

I'padux pyHkum

23

JIuneiinas byHKus,eé
rpaduk u cBOWCTBa

KonTtponbshas padora Ne 6

«koopauHaTeDy CrocoObl 3amaHust (YHKIMI: aHATUTUYECKUH,
rpaduueckuii, Tabnuunbii. [ papuk Gyukuuu.IIpumeps
(GYHKIMIA, TOTy4aeMbIX B MPOIECCE MCCIEAOBAHUS Pa3TUIHBIX
peabHBIX TPOIECCOB W peIIeHHs 3a4ad. 3HaueHHe(YyHKIUU B
Touke.CBoMcTBa (yHKUUNA: OOJACTh OMNpPEAeIICHUS,MHOXKECTBO
3HAYCHW,HYJIM, TTPOMEXKYTKH 3HAKOMOCTOSHCTBa, CBOMCTBa U
rpaduk JUHEHHON (YHKUMU. YTI0BOU KOA(D(UIMEHT MpsSMOil.
Pacrnionosxenue rpaduka nuHeHONW QYHKIIMKA B 3aBUCUMOCTH OT
e€ yrioBoro ko3 dunrerTa u cBoO0HOro uiieHa. Haxooicoenue
K03ghhuyuenmos auneunou QyHKYuU no 3a0AHHLIM YCAOBUIM.
npoxodicoenue NpsamMou uepe3 08e MOUYKU C 3A0AHHLIMU
KOOPOUHAMAMU, NPOXOHCOeHUe NPAMOU Yepe3 OAHHYI0 MOYKY U
napanieibHou OaHHOU NPSAMOLL.

w




['naBa 4 Cucrtembl IBYX JIMHEUHBIX YPABHEHUM C IBYMS IEPEMEHHBIMU 19

24 YpaBHeHUs c IBYMS YpaBHeHHME ¢ JOByMsA IEepeMEHHbIMU. JIMHEIHOe 2
nepeMeHHBIMU ypaBHEHHE C JBYMS NepeMeHHbIMU. [Ipsamasn kak epaguueckas

25 JIluHeliHOE  ypaBHCHHE C | UHMepnpemayus IUHeUHO20 YPAGHEeHUs C 08YMsl NePEeMEHHbIMU. 3
JBYMS TIEPEMEHHBIMH [lonsitue cucremsl ypaBHeHM. PermieHue cucTeMbl

26 Cucrtembl ypaBHEHUH C YpaBHEHHUI. 2
JIBYMSI Mertonpl pelieHrs CUCTEM JTUHEHHBIX YPaBHEHUN C IBYMsI
nepeMeHHbIMU. I paduyeckuii | IEPEMEHHBIMU: 2papuyuecKuti Memoo, Memoo CI0HCEHUs, METO]
METO]1 PEIICHHS CUCTEMBI MOJICTAHOBKH.
JBYX JIMHEWHBIX YPAaBHEHUN :
C JIByMsl IEpEMEHHBIMU Pemenue TEKCTOBBIX 3aja4 anredpanyecKum

27 Perenne cucreM JUHEHHBIX | cllocoOoM.Vcnonb3oBaHne — TaOJIMIL,CXEM  ,UepTEXel,Ipyrux 3
yPaBHEHUI METOIOM CPEICTB MPEACTABICHUSAAHHBIX IPU PpELIEHUH  3aJauH.
MOJICTAHOBKH Pemenue 3a1a4 ¢ MOMOLIbI0 CUCTEM JTMHEWHBIX ypaBHEHUI

28 Pemenue cucreM TMHEHHBIX
YPaBHEHUH METOJIOM
CIIOKEHUS
29 Pemenue 3a1a4 ¢ MOMOIIBIO

CHCTEM JIMHEUHBIX
YpaBHEHUU

KonTtponsnas padora Ne 7 1







TGOpI/ISI BCPOATHOCTU U MATCEMATHUYICCKAA CTATUCTUKA

Tabnmuunoe u  rpaduyueckoe  TPEACTABICHUE  JaHHBIX,
cTOJIOUaThle M KPYroBbIE TUArpamMMmbl, TpauKu, MPUMEHEHUE
ayarpamMM U TrpaduKoOB JJI ONMUCAaHUs 3aBUCUMOCTEN peabHbIX
BEJIMYWH, W3BJIeYeHUE HUHGPOpMAIMU U3 TaOJUIl, JUarpaMMm H
rpadgukoB.  OmnucarenbHbIE  CTAaTUCTUYECKHE  IMOKAa3aTesu

N || 01

YHCIOBBIX HAOOpOB: cpeaHee apuMETUUYECKOE, Meouaud, 1
HanOoJblliee U HAMMEHbIIIee 3HaUeHUI. Mephl pacCeHBAHMS:
pa3max.
[ToBTOpEHMe. HToroBas KOHTpoJsibHas paboTa 3
1
Htoro 102




8 kiacc

Homep HaumenoBanue riaBsi/maparpada OcHOBHOE CO/Iep>KaHHE Konuuects
TJ1aBbl/ 0 4acoB
naparpada
IloBTOpEHNKE 1
CraproBasi KOHTpOJIbHas paboTa 1

I'naBa 1 ParmoHaIbHbIC BRIPAXKECHUS 40

1 PanmonansHabie TApOOH Aneebpauueckasi  Opobw.  [lonycmumsie  3HaAYeHUsA 2

2 OcHOBHOE CBOMCTBO nepemMeHHbvlx 8  OpPOOHO-PAYUOHANLHLIX — BbLIPANCEHUSIX. 3
palnoHaIbHON ApoOu Cokpawenue  aneeopauveckux  Opobet.  Ilpugedenue

3 Clo)xeHue 1 BIUNTAHUE aneebpauveckux opobell Kk obwemy 3Hamenamento. /leticmeaus 2
palMoHAJBHBIX  JIpo0eii ¢ c aneebpauyeckumu OpoOAMU. CHOJCEHUe, GbluUMAHUe,
OJIMHAKOBBIMU 3HAMEHATEIISIMU VMHOJICEHUe, Oesenue, 8038e0eHue 8 cmenenb.

4 CrioKeHUe 1 BBIYUTAHUE ToxnecTBenHble npeodpazopanus. [IpeodpazoBanue 1poOHO- 5
panuroHaIbHBIX I[po6ef/'1 C pa3HbIMH JIMHEWUHBIX BBIpEDKGHHfI: CJIOKCHHUC, YMHOXCHHC, ICJIICHUC
3HAMEHATEIIMU Pemenne mpocredmux — ApOOHO-TMHEHHBIX  ypaBHEHUH.

KontponbHas padorta Ne 1 Pewenue  OpobHo-payuonanvuvix  ypasuwenuii  Memoowl 1

5 VMHOKEHHUE U JEJIEHUE peuteHus YpasHeHuu: Memoovl PDABHOCUTILHBIX 4
PaIMOHATBHBIX APOOEH. npeoopaso8anuii, Memoo 3amMeHbl NnepemMeHHoU, epaguyeckull
BosBeneHne paLMOHATBHOMN qpobu | Memoo. Hcnonvsosanue c6olcme Qyukyui npu  pewenuu
B CTEIECHD ypasneHutl.. OCHOBHBIE METOJIbI PEHICHUSI TEKCTOBBIX 3aj]1ay:

6 ToskIecTBEHHBIE TPE0OPa30BAHHS anreOpanyeckuii. AHaIM3 BO3MOXXHBIX CHUTYallUd B3aWMHOTO 4
pamroHaIbHBIX BI)Ipa)KeHI/Iﬁ PaCIIOJIOKCHUA 00BEKTOB IIpu uX ABHKCHHH, COOTHOIIICHHA

KourpomnsHas paGota Ne 2 00BEMOB  BBIMIOJIHSEMBIX pabOT MPH COBMECTHOH pabdore 1

7 Crenensp ¢ 1enbiM nokaszatenemM.CBONCTBA CTENEHU C LETbIM 6

PaBHOCHIIBHBIE ypaBHEHUS
PanmonanbHblie ypaBHEHUS.

IIOKa3aTCJICM

CaoiicTBa (pyHKIHH Y= k. ['unepbona. Ilpeocmaenenue 06
X




CrerneHn ¢ LCJIbIM OTPpULIATCIbHBIM
ITOKAa3aTCJIICM.

9 CBoJCTBA CTENEHU C LIENBIM
[OKa3aTeJIeM.
10 OyHKIUSA y=K/X U e€ rpaduk.

IToBTOpEHUE

KonTtponbshas padoraNe3

acumnmomax. Henpepvisnocmo @yukyuu. WccnegoBanue
bynkuuun mo e€ rpaduky. CpoiictBa (yHKIUN: 00JaCTh
ONpENEIICHNsl, MHOKECTBO 3HAYEHUUW, HYJH, ITPOMEXYTKU
3HAKOIOCTOSIHCTBA, YEMHOCMb/HEeUEMHOCMb, TTPOMEKYTKU
BO3pacTaHusi U YObIBaHMWS, HauOoJiblliee M HaUMEHbIIEe
3HAYECHUS.

|




['maBa 2 KBangpaTtHbie kopHH. [[eliCTBUTENBHBIE YHCIIA. 26
11 ®dynkuus Y = X2 u eé rpaduk. CpoiictBa u rpaduK KBaApaTUYHOU  (YHKIIUU 3
12 KBanparHbie KOpHH. (mapabomna). Ilocmpoenue epaguxa xeadpamuunou QyHKyUU 4
ApudmMeTnyecKkuii KBaipaTHBIN no moukam. HaxoxJaeHue Hylel KBagpaTUUYHOW (YHKIIUH,
KOPCHb. MHOMCECMBA 3HAYEHUL, NPOMENCYMKO8 3HAKONOCMOSAHCMEA,
13 MHOX€ECTBO U €T0 DJIEMEHTHI. NPOMEAHCYMKOB8 MOHOMOHHOCHIU. 1
14 [MogmuosxecTBO. Oneparuu Hal ApudmeTndeckuii KBaJpaTHBIM KOPEHb 4
MHO>KECTBaMH. IIpocmetiwue uppayuonanvnvie ypasnenus euoa Jf (x)=a,
15 HucnoBble MHOXKECTBA 4




16

CaoiicTBa apu(pMETUYECKOTO
KBaJIpaTHOTO KOPHS.

17 ToxaecTBeHHBIE TPEOOPA30OBAHMS
BBIPAXKEHU U, COJIEPKALINX
apu(pMeTHYecKue KBaJpaTHbIe
KOPHH.

18 Oyuknus  y =+/x U eé rpaduk.

KonTposnbHas padota Ned

JF () =a(x) . Vpasnenus suoa x" =a.

MHoOXecTBO  palnMOHalNbHBIX  yuced. CpaBHeHUE
pallMOHAIBHBIX yucen. JleWcTtBUA € pauMOHAJIbHBIMU
YHUCJIaMHU. IIpeocmaenenue PAYUOHATILHO20 yucna
decsimuunot 0pobblo. MHOXECTBO, Xapaxkmepucmuyeckoe
CBOUCMBO  MHOJCecmeda, DIEMEHT MHOXECTBa, nycmoe,
KOHeuHoe, beckoHeuHoe  MHOdcecmeo. I1oIMHOKECTBO.
OtHomIeHHE TPUHAJICKHOCTH, BKIIOYEHHUS, PaBEHCTBA.
DONEeMEHThl MHOXKECTBA, CIOCOOBI  3aJlaHUsl  MHOXECTB,
PAcno3Hagarue NOOMHOMNCECME U INeMeHmMO8 NOOMHONCECME
C UCNONIb308aHUEM KpY208 Jilepa.

[lepeceuenne u oOBEAMHEHHE MHOXECTB. Paznocms
MHOXMCECms, OOnoJHeHUue MHodcecmea. Humepnpemayus
onepayuii Ha0 MHONMCECMBAMU C NOMOWbIO Kpyeos Jiliepa.
[lonsTE  WppanMOHAIBHOrO  4Yucia.  Pacmo3HaBaHue
UppallMOHANBHBIX uucen. [lpumepbl 0Ka3aTeNbCTB B
anredpe. HWppanuonansHocth umcna ¢ . IlpuMeHenune B
reometpun. Cpagnenue uppayuonarbhsix yucen. Muoowcecmeo
OelicmeumenbHblx — uucei. beckoneunocmv — MHOICECMBA
npocmoeix yucen. Payuonanvnvie uucna. Ilompebnocmov 8
uppayuonatvhelx yucnax. Yucna u onunsvl ompesxos. Lllkona
lugazcopa

CaoiicTBa apumMeTHIecKoro KBaJ[paTHOTO KOPHS.
[IpeoOpa3oBaHue BbIpAXKEHUM, COACPNKAIMIUX KBaJApPATHHIC
KODHU: YMHO>KEHHE, JICJICHHE, BBIHECEHHE MHOXUTENS W3-
1O/l 3HAKa KODPHS, GHeCeHue MHONCUMENS NOO 3HAK KOPHSL.




[IpeoGpazoBaHue BEIpAKEHU, COACPKAIIMX 3HAK MOYJIS.

I'paguxu @ynxyuii: y=./x,y=\x\ .MccnenoBanue GpyHKInuN

no e€ rpaduxy.

I'maBa 3 KBagpaTHbie ypaBHEHMUS. 24
19 KBanpaTtHeie ypaBHeHUs. Pemenne . 4
HEIIOJIHBIX KBAIPATHBIX YpaBHEeHU. | KBanpartHsle ypaBHeHus. HenosiHble KBaJpaTHBIC YpaBHEHUS.
20 dopmyia KOpHEU KBaApaTHOTO JIMCKpUMHMHAHT  KBaJpaTHOro ypaBHEHUs.  Koauuecmeo 4
YpaBHEHUS. KOpHell K8AOPAMHO20 YPAGHEHUs 8 3A8UCUMOCMU OMm €20
ouckpumunanma. Oopmyna KOpHEH KBaJAPaTHOTO YPaBHEHHS.
21 Teopema Buera. Teopema Buema. Teopema, obpamuasn meopeme 2
Buema.Keaopamnwviti mpéxunen. Pelmienne  KBaJpaTHBIX
Konrpossnas pabora N5 YpaBHEHHI: HCHOJIb30BaHHE (QOPMYIBI I HAXOXKIACHUS 1
22 KBa,HpaTHBIﬁ Tpéxq_)‘[eH KOpHCfI, PAa3NIooCceEHUEe HA MHOMNCUMENU, I’l0060p KopHeﬁ C 3
23 PeleHye ypaBHEHHUIT , CBONAMINXCS | UCNONb308AHUEM meopemul Buema.bukBanpatHbie 5
K KBAJIDaTHBIM YPaBHEHHSM. YpaBHCHMS. YPAaBHEHUSI  CBOJMMBIE K  JIMHEHHBIM  H
PemieHne ypaBHEHUI METOLOM KBaApaTHbIM. Keaodpammuvle ypaguenuss ¢ napamempom.
3aMEHbI IEPEMEHHOIL. Pemenue mpocredmux — ApOOHO-TMHEHHBIX  YpaBHEHUH.
24 ParMoHalbHbIE YPABHEHHUS KAK Pewenue OpobHno-payuonanehvix  ypaeuenuti. OCHOBHBIC 3
MATeMAaTHICCKHE MO/ PeallbHpIX | METOMBI  PEIICHHs TEKCTOBBIX —3a1ad: anreopandecKuii.
CUTYalHi. AHanu3 BO3MOXHBIX CHUTyalluid B3aUMHOIO PaCIHOJIOKEHUS
T[loBTOpCHHE O0OBEKTOB TMpU UX JABWKCHHUH, COOTHOIICHHUS OOBEMOB 1
KoHTponbHas pabota Ne6 BBITIOJTHSIEMBIX pabOT MPU COBMECTHOU paboTe. 1

Hcmopus sonpoca o Haxoxcoenuu popmyi KopHeti
aneebpauyeckux ypagHeruil cmeneneti, 6onvuiux yemuipéx. H.
Tapmanvs, /. Kapoano, HX. Abenw, 2.1 anya




DneMeHThl KOMOWHATOPUKH (TPUIIOKEHUE K 3aJaYHUKY )

[TpocTeiinmme kKOMOMHATOPHBIE Ilpasuno ymmoowcenus, nepecmanosku, Gaxmopuai 6
3aaun. Opraau3oBaHHbIA iepedop | wucra. Couemanusi u wucio cowemanut. Popmyna uucia
BApUAHTOB. /[epeBo BapruaHTOB. covemanuil. Tpeyeonvnux Ilackania. Onvimul ¢ OOnbWUM
KombunaTopHOE npaBuiio YUCTOM — PABHOBO3MOJICHBIX — INEMEHMAPHBLIX — COOLIMULL.
YMHOKECHUS Bviuucnenue eepoamnocmeu 6 onvimax ¢ npumeHeHuem
Komounamopuvix opmyn . Ucneimanus bepnynnu. Ycenex u

[ToBTOpenue. Pemenue 3amay. Heyoaua. Bepoamnocmu cobvimuii 6 cepuu ucnvlmauuil 3

1

Nrorosast koHTpoJibHAsI paboTa

bepnynnu.
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9 kJacc

Homep HanmenoBanune OCHOBHOE COIEpKAHUE Konunuectso
TJIaBbI/ riaBbl/naparpada 4acoB
naparpada
I'mara 1 HepasencTsa ¢ ogHoit nepemeHHOM. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB 16
1 Jlunevinbie U UucnoBele HepaBeHCTBA. CBOMCTBa YMCIOBBIX HEpaBeHCTB. [IpoBepka 3
KBaJpaTHbBIC CIIPaBEIJTUBOCTA HEPABEHCTB MPHU 3aJaHHBIX 3HAYEHUSIX TIEPEMEHHBIX.
HEPaBEHCTBA HepaBenctBo ¢ mnepemenHoil. CTporue W HECTPOTHE HEPaBEHCTBA.
2 PanmionanbHbIe Obnacme onpedenenusi HepageHcmea (001acms OONYCMUMbBIX 3HAYEHUL 5
HEpPaBEHCTBA nepemennou). 1IpoBepka cripaBeJIMBOCTU HEPABEHCTB MPU 3aJIaHHBIX
3 MHoOKeCTBa ¥ onepaluy | 3HAaYEHUAX NepeMeHHbIX. Pelnenne nuHelHbIX HepaBeHCTB. CHCTEMBI 3
HaJ HUMH HEpPaBEHCTB C OJIHOW MEpPEeMEHHOW. PemieHue cucTeM HEPABEHCTB C
4 CucreMsbl OJIHOM TIEPEMEHHOM: JHMHEWHBIX. M300pa)keHue pelieHuss CHUCTEeMBbI 4
palMOHATbHBIX HEpPaBEHCTB HAa YHUCJIOBOM TMpsAMOW. 3amuch pEIICHUS CHUCTEMBI
HEPABEHCTB HEpaBEHCTB. MHOXKECTBO, AJIIEMEHT MHOXECTBA, MyCcmoe, KOHeuHoe,
KonrponpsHas padora Ne 1 beckoneunoe MHOHCECMEO. [ToagMHOXECTBO. OTtHomieHue 1
NPUHAIJIEKHOCTH,  BKJIIOYEHHUsA, paBeHcTBa. llepeceueHue u
00BEIMHEHUE MHOKECTB. P0o/1b pOCCULICKUX YUEHBIX 6 pa38UmMUU
mamemamuru: J1.Jiinep.
['maBa 2 Cucrtembl ypaBHEHUI 15
) OCHOBHbIE MTOHSATHS, YpaBHeHHEe € IBYMS NEPEMEHHBIMHU. JIMHEHHOE ypaBHEHHE C 4
CBSI3aHHBIC C CUCTEMaMU | IByMsI TEPEMEHHBIMU. [Ipsmas Kak epaguueckas unmepnpemayus
yYpaBHEHUI U JIUHEUHO20 YPABHEHUSL C O8YMs NepPeMeHHbIMU.
HEPABEHCTB C ABYMS [lonsATHE cuCcTEMBI ypaBHEHUH. Pellienue cuctemMbl ypaBHEHUM.
IIEpEMEHHBIMU Metonbl penIeHHs] CUCTEM JIMHEMHBIX YPAaBHEHHUW C JBYMs
6 MeTtonp! penreHus NEPEMCHHBIMH:  epauueckutl.  mMemoo, Memoo CAOHCeHUs, METO 5
CHCTEM YpaBHEHUM IIOJICTAHOBKH.
7 CuctemMbl ypaBHEHUH Cucmembl TUHEUHBIX YPABHEHUU C NAPAMEMPOM. 5




KaK MaTCMaTH4YCCKHUEC

MOJIENIN peabHbIX
CUTYyalU
KonTtponbsnas pabora Ne 2 1
I'maBa 3 YucnoBbie PyHKIIUU 25
8 Onpenenenue ynciaoBoi | JlekaproBel ~ KOOpAMHATHL ~ HAa  IUIOCKOCTH. dopmMupoBaHue 4
¢ynkuuu. O6nacth OpelCTaBIeHU O METalpeAMETHOM TMOHSITHH  «KOOPAHHATBI».
onpeaeneHus, oonacte | CocoObl  3amanus  QYHKIWH:  aHATUTHYECKUH, TrpaduuecKui,
3HAYCHU I tabiuunbiid. ['padux Gynkiuu. [Ipumepsl QyHKUIMNA, MOTydaeMbIX B
9 CrniocoObl 3a1aHus IIPOLIECCE UCCIIEA0BAHUS PA3IUYHBIX PEATbHBIX MPOLIECCOB U PELICHUS 2
byHKIIIHN 3amay. 3HayeHue (QyHkiuu B Touke. CBoiicTBa (yHKIMI: 001acTh
10 CgoiicTBa (pyHKITHT ONpENENICHUsl,  MHOXKECTBO  3HAY€HUM,  HYJIH,  MPOMEKYTKH 4
11 YeTHble U HEUETHBIE 3HAKOIOCTOSHCTBA, YEMHOCMb/HeYEMHOCMY, IPOMEKYTKH 3
GyHKIMK BO3pacTaHusi W yObIBaHUS, HauOOJbllIee U HaUMEHbIIEEe 3HAUYCHMUS.
KonTtponwsnas padora Ne 3 Uccnenoanne ¢yukimuu mno e€ rpaduky. I[lpedcmaenenue 006 1
12 Oyukupu ¥y =x"nelN | | acumnmomax. Henpepvisnocmov — @ynxyuu. Kycouno 3aodannvie 4
uX cBoiicTBa u rpaduku | Qyuxyuu. Ilpeobpazosanue cpaguxa @yukyuu y = f (x) 014
13 Oyukyuu ¥ =x"neN | | nocmpoenus epaguxos Qyukyuii 6uoa y = af (kx+b)+c. 3
MX CBOHCTBA U IPAPUKH | [adhurcu hynryuii y = a+k_, V= Y= Y= K
14 Oyuknus ¥ = ¥x, ee X+Db 3
CBOICTBa U rpaduK
KonTtponbsnas padora Ne 4 1
['naBa 4 [Iporpeccun 16
15 Hucnosble Hucnosas MOCJIEOBATENBHOCTb. [Ipumepsl YU CIIOBBIX 4
NI0CJIEJOBATEIBHOCTH [OCJIEIOBATEIBHOCTEH. beckoHeuHble MOCJIEIOBATEIBHOCTH.
16 ApudmeTtnyeckas Apudmetnyeckass mporpeccusi u €€ cBoiicTBa. I['eomeTrpuueckas 5
IIPOrpeccHsl nporpeccust. Popmyna obweco uneHa u cymmvl N NEpPevbiX UNEHO8
17 I'eomeTrpuueckas apugpmemuueckoil 2eomempuyeckoi u npoepeccuil. Cxoosauasics 6




| nporpeccus 2eomempuyecKkas Nnpocpeccus. 3aoaua Jleonapoo Iluzanckozo
KonTponsnas padora Ne 5 (Qubdbonauuu) o kpoauxax, uucia Puobonauuu. 3adava o WAXMAMHOU 1
odocke. Cx00umMocms 2eoMempuieckou npocpeccuu.
I'maBa 5 OneMeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUH BEPOSITHOCTEH 12
18 Komb6unaTtopHsbie 3a1aun Crny4aitHble ONbBITHI (IKCIIEPUMEHTHI ), SJIEMEHTAPHBIE CIIy4aiiHbIC 3
19 CraTucTuka-au3aitH coObITUs (HMcx0bl). BeposiTHOCTH 3neMeHTapHbIX COOBITHH. COOBITHS 3
uHdopMauu B CIIy4alHBIX SKCIIEPUMEHTAX U OJIArONMPHUSTCTBYIOIINE dJIEMEHTapHbBIC
20 [TpocTeiiue cobpiTus.  BeposiTHOocTH — ciiydallHbIX — cOOBITHH.  OmBITHI € 3
BEPOSTHOCTHBIC 3a7]a4d | PABHOBO3MOXXHBIMHU ~ DJIEMEHTApHBIMU  coObITHsIMU.  Kiaccuueckue
2]_ 9H€M€HTapHLIC JaHHBIC BGpOSITHOCTHBIe OIIBITHI C HCITIOJIB30BAHUECM MOHCT, Ky6HKOB. 2
¥ BEPOATHOCTH coObITHI | [Ipedcmasnenue  cobvimuti ¢ nomowwio — ouazpamm  Jiaepa.
KonTponbHas padota Ne 6 IIpomusononoscuvie cobvimus, 06vedunenue u nepeceyerue coobimuii. 1
Ilpasuno CNOHCEHUS. 8eposimHocmell. Cryuaunolti 8b100p.
IIpeocmaenenue skcnepumenma 6 6ude oOepesa. Hezasucumvlie
coovimus.  YmuooiceHue 6eposmHocmeli  He3A8UCUMBIX  COObIMULL.
Ilocneoosamenvhvie nezasucumvle ucnoimauus. IlpencraBieHue o
HE3aBUCHUMBIX  COOBITHSIX B  KU3HHU. [lpasuno  ymHoodiceHus,
nepecmatnosku, gaxmopuan uucia. Couemanus u 4ucio coYemaHuil.
Qopmyna uucna couemanuu. Tpeyeonvnux Ilackans. Oneimsl ¢
OONBUIUM — YUCTIOM — PABHOBO3MOMNCHLIX — INEMEHMAPHBIX — COObIMUIL.
Buvluucnenue eeposmuocmeti 6 onvimax ¢ npumeHeHuem
KombunamopHvix opmyn. HUcneimanus bepnynnu. Ycnex u neyoaua.
Beposmnocmu cobvimuii 6 cepuu ucnvimarnuii beprynnu.
[ToBTOopenue. Pemenne 3amay. MitoroBeie KOHTPOIBHBIE PAOOTHI (32 IEPBOE MOJIYTOUE U TON) 18
HToroBoe moBTOpEeHHNE Kypca anreopsl
Hroro 102







OIIMCAHME YYEBHO-METOAUYECKOI'O
N MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUA
OBPA3OBATEJIBHOH JEATEJIBHOCTHU

HopMaTuBHBIE 10KYMEHTHI, IPOrpaMMHO-MeTOANYECKoe o0ecneyeHue,
JIOKAJIbHbIE AKThI

1. ®denepanbHblii TOCYIAPCTBEHHBIH 00pa30BaTEIBHOTO CTAHAAPTa OCHOBHOTO
oOmero odpaszoBanus (mpuka3 Munoopaayku PO ot «17» nekadps 2010 roma Ne
1897) ¢ uamenenusimu (npuka3 Munoopuayku PO ot «29» nekadbps 2014 roga Ne
1644);

2. llpumepHass OCHOBHasi 00pa30BaTENbHONH MPOTPAMMBI OCHOBHOTO OOIIETO
oOpazoBanus (pemieHue ¢eaeparbHOr0 y4eOHO-METOUYECKOr0 O0BEIUHEHUS 110
obiemy obpazoBanuto ot «8» amnpens 2015 roga Ne 1/15).

Y4eOH0-MeTOANYECKHE MATEPHATBI

1. YMK

- Anrebpa. 7 kiacc. .YUeOHUK JJIs ydaluxcsi 001eo0pa3oBaTelbHbIX
yupexaennii / A.I'. Mepansik-M:BenTana -I'pad, 2018t

- Aurebpa. 8 wiacc.YueOHHMK I y4anuxcs o011eo0pa3oBaTeIbHBIX
yupexnaenunii / A.I'. Mepansik-M:Benrana 2019 ¢

- Anrebpa. 9 kmacc. .Y4eOHUK JUIs ydaruxcsi o01ieo0opa3oBaTebHBIX
yupexaenuii / A.I'. Mepanak-M:BenTtana

2. ITeyaTHbIE MOCOOHA

2.1. Kommext Tabmmi «MaremaTtuka. Anredpa. 7-11 kimacey. Harnsanoe noco6ue
/ M.: Cnektp-M

2.2. ITopTpeTsl yUeHBIX-MAaTEeMaTHKOB. JIeMOHCTpallMOHHBIN MaTepyal JJIsl IIKOJIbI
| M.: Aiipuc-/IunakTrka

3. KomnbroTepHble 1 ”HGOPMAITHOHHO-KOMMYHHKALIMOHHBIE CPEICTBA
o0y4eHus

3.1 DnexkrponHoe u3nanue «Matematuka, 5-11 kmacc. [Ipaktukym», 3A0 «1C».
3.2 DnexrponHoe uznanue «OTkpbiTas Matematuka 2.5. @yHKIIUU U rpaduKmy,
000 «Du3nuKoH».

4. UndopMannoOHHbIEe HCTOYHUKH

4.1. http://fcior.edu.ru/ - ennHOE OKHO JOCTYyIA K 00pa30BaTEIbHBIM pecypcaM
[naTa obopamenus: 17.06.2015]

4.2. http://school-collection.edu.ru — enuHas KOJUIEKIUS IUGPOBBIX
oOpa3oBaTeIbHBIX pecypcoB [naTa ooparenus: 17.06.2015]

4.3. http://www.fipi.ru/ - benepanbHbIif HHCTUTYT MEAArOTHICCKUX U3MEPCHHIA:
HOpMaTUBHO-TIpaBoBas 6aza OI'D, oTkpeIThIN OaHk 3amanus OI'D (Mmatemartuka)
[naTa obopamenus: 17.06.2015]

4.4, http://alexlarin.net/ - uapopmanronHas moAAepKKa Mpu moaroroske k OI'D
o MaTemaTHke [maara oopamenus: 17.06.2015]



http://fcior.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
http://alexlarin.net/

4.5. http://sdamgia.ru/ - obpa3zoBaTebHBINH MOPTAI IS IIOATOTOBKH K dK3aMeHaM
[nata oOpamenus: 17.06.2015]

5. Texunueckue cpeacrsa
5.1. IlepcoHanbHBII KOMIIBIOTED
5.2. MynbrumenuiiHas Jocka

6. Y4yeOHO-npakTHYECKOE 000pPYAOBaHHUE

6.1. AynuTopHas 1ocka ¢ MAarHUTHOM MOBEPXHOCTHIO M HA0OPOM MPUCTIOCOOJICHUN
JUTSL KpEeTUIeHUsI TaOJIUIY

6.2. Jlocka MarHuTHasi ¢ KOOpJUHATHOM CETKOU

6.3. KOoMIUIEKT MHCTPYMEHTOB KJIACCHBIX: JIMHEWKA, TpaHCTIOPTHD, YroibHUK (30°,
60°), yronpuuk (45°, 45°), nupkynb


http://sdamgia.ru/

	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	ОБЩАЯ ХАРАКТЕРИСТИКА УЧЕБНОГО ПРЕДМЕТА
	ОПИСАНИЕ МЕСТА УЧЕБНОГО ПРЕДМЕТА В УЧЕБНОМ ПЛАНЕ
	СОДЕРЖАНИЕ УЧЕБНОГО ПРЕДМЕТА
	Множества и отношения между ними
	Операции над множествами
	Элементы логики
	Числа Рациональные числа
	Иррациональные числа
	Тождественные преобразования Числовые и буквенные выражения
	Целые выражения
	Дробно-рациональные выражения
	Квадратные корни
	Уравнения и неравенства Равенства
	Уравнения
	Линейное уравнение и его корни
	Квадратное уравнение и его корни
	Дробно-рациональные уравнения
	Системы уравнений
	Неравенства
	Системы неравенств
	Функции Понятие функции
	Линейная функция
	Квадратичная функция
	Обратная пропорциональность
	Последовательности и прогрессии
	Решение текстовых задач
	Задачи на движение, работу и покупки
	Задачи на части, доли, проценты
	Логические задачи
	Статистика и теория вероятностей Статистика
	Случайные события
	Элементы комбинаторики
	Случайные величины

	История математики
	ТЕМАТИЧЕСКОЕ  ПЛАНИРОВАНИЕ
	ОПИСАНИЕ УЧЕБНО-МЕТОДИЧЕСКОГО
	Нормативные документы, программно-методическое обеспечение, локальные акты
	Учебно-методические материалы
	2. Печатные пособия
	3. Компьютерные и информационно-коммуникационные средства обучения
	4. Информационные источники
	5. Технические средства
	6. Учебно-практическое оборудование

		2023-10-13T10:08:49+0500
	Гусева Дарья Петровна




