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PABOYAS IIPOI'PAMMA

yuebHoro npeamera «MaTeMaTHKa»

u1st oOyyvaromuxest 7-9 Kinaccos

r. YabsiHOBCK, 2023




AHHOTALIUSA

PaGouass mporpamma yueOHOTO TmpeameTa «Anredpa.» ansa 7-9 KIaccoB COCTaBlI€Ha B
cootBeTcTBUU ¢ PI'OC OO0 1 ¢ yuetom OOIT OO0 MBOY CHI Ne 56 na 2023-2024 y4yeOHbIN
roa. [Iporpamma siBisiercs npuinoxkenuem k OOIT OOO MBOY CII Ne 56.

PaGouass mporpamma oOecrieueHa y4YeOHUKAMH, YYCOHBIMH TIOCOOMSIMH, BKJIIOUYCHHBIMU
B (pefiepanbHBli  NepedeHb  YYeOHHMKOB, pEKOMEHJOBaHHbIX  MwuHOOpHayku  Poccun
K UCII0JIb30BaHMIO B 00pa30BaTeIbHOM IIpolecce B 00111€00pa30BaTeNIbHbBIX YUPEKICHUAX:

1. MakaperueB FO.H..Anrebpa.7 xnacc. — M.: [IpocBemenue , 2023;

2.Mep3zisik A.I'. Anrebpa 8 kimacc. — M.: OOO ,,3natensckuii ieatp BEHTAHA-I'PA®D,
2018;

3.Mepansk A.I'. Anre6pa 9 kiacc. — M.: OO0 ,,MU3natensckuii neHrp BEHTAHA-TPA®,
2018;

PaGouas mporpamma yueOHOro mpeamera «l'eomerpus.» s 7-9 KIIacCOB COCTaBJICHA B
cootBercTBUU ¢ ®T'OC OO0 u ¢ yuerom OOIT OO0 MBOY CIII Ne 56 na 2023-2024 yueOHbIi
roa. [Iporpamma siBnsercsa npunoxenrem k OOII OOO MBOYVY CIII Ne 56.

PaGouass mporpamma oOecrieueHa y4YeOHUKAMH, YYCOHBIMH TIOCOOUSIMU, BKJIIOUYCHHBIMU
B (hefepanbHBIi  MepeyeHb  Y4YeOHHUKOB, pEKOMEHJOBaHHbIX  MwuHoOpHayku  Poccun
K UCIIOJIb30BaHHIO B 00pa30BaTeIbLHOM Ipoliecce B 0011e00pa30BaTEIbHBIX YUPEKACHUAK:

1. Atanacsa JI.C. 'eomerpus . 7 xkmacc. — M.: [Ipocsemienue, 2018;

2. Mepznsk A.I'. 'eometpusi. 8 kiacc. — M.: OOO ,,U3narensckuii uentp BEHTAHA-I'PA®*,
2018;

3. Mep3nsik A.I'. I'eomerpus 9 knacc. — M.: OO0 ,,U3narenbckuii nentp BEHTAHA-T'PAD*,
2019;



INIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUMA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOT'O OBHIEI'O OBPA30BAHMUAA

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yJabTaThbl OCBOCHUS MpPOrpaMMbl yuyeOHOro Kypca «Amaredpa»
XapaKTepU3yIOTCS:

1) naTpuoTHYECKOE BOCTIMTAHME:

MPOSIBJICHUEM MHTEpeca K IMPOLUIOMY HW HACTOSALIEMY POCCHUMCKOW MaTEMAaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTMIKCHHUSM POCCHHUCKMX MATEMaTUKOB U POCCHUCKOM
MaTeMaTU4YECKOM IIKOJIbI, K UCIOJb30BAHUIO 3TUX JOCTUKEHUMN B IPYTUX HAyKaX U MPUKIIATHBIX

chepax;
2) rpaIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TFOTOBHOCTBIO K BBINOJHEHHMIO OOS3aHHOCTEH TIpakJaHMHA M peaju3aldud ero Ipas,
IIPEACTABICHUEM O MaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS PAa3IMYHBIX CTPYKTYp,
ABJIGHUH, MPOLIEAYyp I'PaKAaHCKOro oOuiecTBa (HampuMep, BHIOOPHI, ONPOCHI), TOTOBHOCTBIO K
00CYXJIEHHIO 3TUYECKUX MpOOJeM, CBS3aHHBIX C NPAKTMUECKMM IPUMEHEHHUEM JOCTHXKEHUMN
HayKH, 0CO3HaHHEM Ba)>KHOCTH MOPAJIbHO-3TUYECKUX MPHHIIUIIOB B J€SITEIbHOCTH YUEHOT0;

3) Tpy10BO€ BocIMTaAHHE:

YCTAaHOBKOM Ha aKTMBHOE Yy4acTHE B pEIICHUH NPAKTUUYECKHUX 3aJad MaTeMaTHYecKOil
HaIpaBJIeHHOCTH, OCO3HAHUEM BaXKHOCTU MaTEeMAaTHYECKOI0 00pa3oBaHMs Ha MPOTSHKECHUM BCeil
KHU3HU JJIs YCTIEITHON NPO(ECCUOHATBHON AESITEIbHOCTH M pa3BUTHEM HEOOXOIUMBIX YMEHH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHUEM WHIAUBUAYAJIbHOW TpaeKTOpUH OOpa3oBaHUS W
KU3HEHHBIX UIAHOB C YYETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) ICTETUYECCKOEC BOCIIUTAHHUEC:

CIOCOOHOCTBIO K 3MOIIMOHAJIBHOMY U 3CTETHYECKOMY BOCIPUATHIO MaTeMaTHUECKUX
00BEKTOB, 3314, PELICHUH, pacCyKIeHUH, YMEHUIO BUIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEeHHOCTH HAYYHOTO TMO3HAHMS:

OpUEHTalMel B NE€ATENIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX IPEICTABICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJIOBEKa, NPUPOABI U OOLIeCTBa, MOHHMaHUEM
MaTeMaTHYeCKOll HayKu Kak c(epbl 4YeloBEYEeCKOH [eATeIbHOCTH, 3TaloB €€ pa3BUTHI U
3HAYMMOCTH JUJIs Pa3BUTHUA LUBWIM3ALKUH, OBJIAJICHUEM S3bIKOM MAaT€MAaTUKU U MATEMATUYCCKON
KyJIbTypOH Kak CpeACTBOM IIO3HAHUSA MHUpPA, OBJIAJECHUEM IMPOCTCUINMMHU HABBIKAMU
HCCIIEN0BATEIBCKON NEATEIBHOCTH;



6) puznyeckoe BocnuTaHue, GOpMUPOBAHHE KYJIbTYPHI 310POBbS H YMOIMOHAIHHOTO
oJaronoyums:

TOTOBHOCTBIO TMPUMEHSTh MAaTeMaTUYeCKHE 3HAHUS B HWHTEpPEcax CBOErO 3/10POBbS,
BEJICHHS 3[I0POBOr0 00pasza »U3HH (3J0pOBOE MUTaHUE, COATTAHCUPOBAHHBIM PEKUM 3aHATUN U
OTIbIXa, pEryisipHas (Qu3UYecKas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKa peQIeKCHH,
MpU3HAHUEM CBOETO IMpaBa Ha OMMOKY M TAaKOTO K€ MpaBa APYroro 4eaoBeKa;

7) IKOJOIrH4Y€¢CKO0€ BOCIIMTAHHUE:

OpHEHTAIIME Ha MPUMEHEHHE MaTeMaTHYEeCKUX 3HAHWM JUIS pelieHus 3ajad B 00JiacTu
COXPaHHOCTH OKpYXaloUlel cpeapl, MIaHUPOBAHUS IOCTYIIKOB M OLIGHKH MX BO3MOXKHBIX
MOCJIEJICTBUI ISl OKpY’KaloIllel Cpelibl, OCO3HAHUEM TJI00aTBHOTO XapakTrepa 3KOJIOTHYECKUX
po0JIeM U yTeH UX pelieHus;

8) ajanranusl K USMCHAKIIUMCA YCJTO0BUAM couuaJbLHO’ 1 l'lpHpO)lHOﬁ Cpeabl:

TOTOBHOCTBIO K JEHUCTBHAM B YCJIOBHUAX HEOIPEACIEHHOCTH, MOBBILICHUIO YPOBHSA CBOCH
KOMIIETEHTHOCTU 4€PE3 IMPAKTUYECKYIO NEATEIBHOCTb, B TOM YKCIIE YMEHHUE YYUTBHCA y APYIUX
JroJel, mpuoOpeTaTh B COBMECTHOM /1€ATENbHOCTH HOBBIE 3HAHHUS, HABBIKM M KOMIIETEHLIUU U3
OIIbITA APYTHUX;

HE00X0IUMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHWM, B TOM 4Hciie (GOpMyInpoBaTh HJIEH,
MOHATHS, TUIOTE3bl 00 00BEKTaX U SBIEHUSAX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATH
Ae(PUIUTH COOCTBEHHBIX 3HAHUM ¥ KOMIETEHTHOCTEH, IUIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallMl0, BOCIPUHUMATh CTPECCOBYIO
CUTyallMl0 KaK BbI30B, TPeOYIOMIMNA KOHTPMEp, KOPPEKTHPOBATh MPHUHHMAEMble pPEIEHUs U
neicTBus, (GOpMyIMPOBATH U OLIEHUBATh PUCKU U MOCIEACTBUS, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBIE YHUBEpPCAJIbHbIE y‘l66l-lble JeHCTBHSA

Ba3oBble jornuyeckue aeiicTBUA:

BBISIBJIATH M XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKU MaTeMaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOLIEHWH MeXAy MOHATUAMH, (OPMYJIHPOBAaTH ONpEAETICHHUs MOHATHH,
yCTaHaB/IMBaTh CYIIECTBEHHBIN MNpU3HAK KilacCU(UKalMu, OCHOBAaHMUA s 0OOOIIeHus U
CPaBHEHMSI, KpUTEPUHU IIPOBOJUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (DOPMYJIMPOBaTh U INPE0oOpa30OBbIBaTh CYKICHHUS: yTBEPAUTEIbHbIE U
OTpHLaTENbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;



BBISIBJIATh MaTEeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTHBOPEUHs B (haKTax,
JMAHHBIX, HAOMIONCHHWSAX W  YTBEPXKACHHUAX, TNpeajaraTb KPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEH ¥ MPOTUBOPEUHH;

Jie71aTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HMHAYKTHBHBIX
YMO3aKJIFOYEHU, YMO3aKIFOUEHU I 110 aHAJIOTHH;

pa3bupath 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHHH (IPSMbIE U OT MPOTUBHOTIO),
MPOBOJAUTh  CAMOCTOSITEIBHO  HECIIOXHBIE  JIOKa3aTeIhCTBA  MaTeMaTU4YeCKHX  (DaKkToB,
BBICTPAMBaTh apryMEHTAIlMI0, TPUBOJUTHL TPUMEPbl W KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIC pPaCCyXICHUS;

BBIOMpATh CIOCOO pemreHus y4eOHOW 3amaum (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BBIOMpaTh HamOoJiee TMOAXOMAUIMI C YYETOM CaMOCTOSATEIBHO BBIJACICHHBIX
KpUTEPUEB).

Ba3oBble ncciieqoBaTe/IbCKHeE JeHCTBHSA.

HCIIOJIB30BaTh ~ BOMPOCHI  KaK  HCCJICAOBATEIIbCKUH  MHCTPYMEHT  ITO3HAHUS,
dbopMynHpoBaTh BONPOCHL, (DUKCHPYIOIIME NPOTHBOpPEYHE, MPOo0JIeMy, CaMOCTOSATEIBHO
yCTaHABJIMBATh HCKOMOE M JIaHHOE, (DOPMHUPOBATh THIIOTE3Y, ApTyMEHTHPOBATh CBOIO MO3HIIHIO,
MHCHHUC;

HpOBOI{I/ITB II10 CaAMOCTOATCIBHO COCTaBJICHHOMy HJIaHy HCCHOX(HBIfI BKCHCpI/IMCHT,
HEOOJBIIIOE WCCIEOBAHUE 10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOTO OOBCKTa,
3aBUCUMOCTEH 00BEKTOB MEKIY CO0OiA;

CaMOCTOATENILHO (POPMYJIMPOBATh OOOOIICHHSI M BBIBOJIBI 1O Pe3yJIbTaTaM MPOBEAEHHOTO
HAOJTIOICHHS, HCCIICIOBAHMUS, OI[CHUBATH JOCTOBEPHOCTD MOJYYSHHBIX PE3yJIbTATOB, BBIBOJOB U
0000111eHHI;

HpOFHO3I/IpOBaTB BO3MOXKHOC pa3BI/ITI/Ie HpOHGCC&, a TAKXXEC BBIABUI'ATH HpeI[HOJIO)KeHI/IH (6]
€ro pa3BI/ITI/II/I B HOBBIX YCJIOBI/ISIX.

PadoTa ¢ unopmanmeii:

BBISIBJIATh HEJIOCTATOYHOCTh U M30BITOYHOCTh HHPOPMALIUHU, JAHHBIX, HEOOXOJUMBIX IS
peleHMs 3aa4u;

BbIOMpPATh, aHAIU3UPOBATh, CHUCTEMATU3UPOBAaTh M HHTEPIPETHPOBATH WH(OOPMAIHIO
pa3IUYHbIX BUJIOB U (POPM MpEeACTaBICHUS;

BbIOMpaTh (HOpMy NpeACcTaBIeHUs] MHPOPMALUMU U WIIIOCTPUPOBATH pELIaeMble 3aauu
CXEMaMH, AMarpaMMaMH, THOM rpagukoil 1 ©X KOMOMHALMSIMY;

OLIEHUBAaTh HAaA&KHOCTh MH(OPMAIMK 1O KPUTEPUSAM, MPEATOKEHHBIM YUUTENIEeM WIH
c(OpPMYITHPOBAHHBIM CAMOCTOSTEIBHO.

KOMMy}[I/IKaTI/IBHbIe YHUBEpPCAJIIbHbIE y‘leﬁl—[ble JeHCTBUA:

BOCIIPUHUMATH M (POPMYJIUPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHUSMH U LEISIMH
oOLIeHUs], CHO, TOYHO, I'PAMOTHO BBIPaXKaThb CBOIO TOYKY 3PEHUS B YCTHBIX M HMHUCbMEHHBIX
TEKCTaxX, JaBaThb IIOSICHEHUS IO XOJy pEIIeHus 3aJaud, KOMMEHTHPOBATh IOJIyYEHHBIH
pe3ynbTar;

B XOJie 00CYXXJIeHHUS 3aJ1aBaTh BOIPOCHI MO CYLIECTBY OOCYKIaeMOW TeMbl, IPOOIEMBI,
perraeMoit 3aJaud, BBICKA3bIBaTh UJCH, HAIlCJICHHBIC HAa MOUCK PEIIEHUsS, COMOCTABIATH CBOH
CYXKIEHUS C CyXIEHUSAMHU JIPYTUX YYACTHHKOB AHAliora, OOHApPYKHUBATh PazIU4He U CXOJCTBO
MO3ULIUH, B KOPPEKTHOU hopme HopMyIMpoBaTh pa3HOTIACHs, CBOU BO3PaKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aJayd, HKCIEPUMEHTA, UCCIEAOBaHUS, NPOEKTa,
CaMOCTOSITENIBHO  BbIOMpaTh (QopMaT BBICTYIUIEHHS C Y4Y€TOM 3a4ad NpPEe3eHTalUUH U
0coOeHHOCTEN ay TUTOPHH;



MIOHMMAaTh ¥ UCI0JIb30BaTh NPEUMYIIECTBA KOMaHAHON U MHAUBUAYAJIbHOW pabOThl IPU
peleHnH yueOHbIX MaTeMaTHUeCKUX 3a/1ay;

IPUHHUMATh L€JIb COBMECTHON JEATEeNbHOCTH, IUIAHUPOBATh OPraHU3aLUI0 COBMECTHOM
paboThl, pacnpeaessaTh BUIbl paboT, 10roBapuBaThCs, 00CYXKIaTh MPOLIECC U PE3YyJIbTAaT PadOTHI,
0000111aTE MHEHNS HECKOIBKHX JIIOJEH;

y4acTBOBaTh B IPYINIOBLIX opMax paboTsl (00CykKIAE€HUs, 0OMEH MHEHUSMHU, MO3TOBBIE
LITYypMbl U JpPYTHE), BBINOIHATH CBOIO YacTb pabOThl M KOOPAMHUPOBATb CBOM JAEUCTBUS C
APYTHMH 4I€HAaMH KOMaHJbl, OLIEHUBaTh KadecTBO CBOEro BKJaja B OOLIMH HPOAYKT IO
KPUTEPHSIM, CPOPMYITMPOBAHHBIM YUYACTHUKAMHU B3aUMOJCHCTBUS.

PerJIHTI/[BHble YHUBEpPCAJIIbHbIE yqeﬁﬂme JeHCcTBUA
CaMOOPFaHI/I3aHI/IH:

CaMOCTOSITENIbHO COCTaBJATh IUIaH, AITOPUTM pEIIeHUs 3anayd (WiId ero 4acTb),
BBIOMpATH CIOCOO penIeHHs C y4€TOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEHICHUI ¢ Y4ETOM HOBOM MH(pOPMAIIUH.

CﬂMOKOHTpOJ’lb, 3MOIMOHAJbHbINA HHTEJIJIEKT:

BJIAJIETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpollecca M Pe3yibTaTa pPEeLIeHHs
MaTeMaTHYeCKOM 3aJ1auH;

IPEABUAETb TPYJHOCTH, KOTOpPBIE MOTYT BO3HUKHYTb IIPDH PELICHMM 3aJa4d, BHOCHUTH
KOPPEKTHBBl B JIeATEJBHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, HANJAEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa JEATEIBbHOCTH MOCTABJICHHON IIEJIM U YCJIOBHSM,
OOBSACHATH IPUUNHBI TOCTHKEHUS WM HEAOCTIXKEHUS 11€JIU, HAaXOAUTh OIINOKY, 1aBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 7 Kjaacce oOydyarolUiics MOJYYUT CIEIYIOUIME IPEIMETHbBIE
pe3yJIbTaThl:

Yucjaa 1 BBIYHCJIEHUA

BbinonHATe, coderas yCTHbIE M IUCbMEHHbIE NPUEMBI, apUPMETHUUECKHE AEUCTBUS C
pPalMOHATIBHBIMY YHCIIAMHU.

HaxoauTh 3HAYCHHS YHCIOBBIX BBIPAKEHUU, NPUMEHSATh Pa3HOOOpa3HbIE CIIOCOOBI U
npuéMBl  BBIYHCICHHUS 3HAYCHHUN JPOOHBIX BBIPAKCHUU, COJEpKANMX OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH.



[lepexomuth OT OHON (POPMBI 3alTUCH YHCEN K Ipyroi (mpeoOpa3oBhIBaTh JICCITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHECYHYIO
JECATUIHYIO APOOB).

CpaBHHUBATH U YIIOPSIIOYMBATH PAIIMOHAIBHBIC YHCIIA.

OxpyrasTh yucna.

BreinmonHaTh MNPpUKUIKY U OLCHKY PE3yJibTaTa BBIHHCHGHHﬁ, OLCHKY 3HAYEHUM YHCIIOBBIX
Bpra)KeHPIﬁ. BrInOIHATE IEHUCTBUS CO CTEIIEHSIMU C HaTypaJIbHBIMH ITOKA3aTCJIISAMU.

[IpuMeHATh NpU3HAKK JEITUMOCTH, PA3JI0KEHUE HA MHOKUATEIN HATYPaJIbHBIX YHCEIL.

Pemate npakTUKO-OPMEHTHPOBAHHBIE 3a/ayd, CBS3aHHBIE C OTHOLICHHUEM BEJIWYUH,
MIPONOPLUUOHAIBHOCTBIO BEJINYUH, IPOLICHTAMH, HHTEPIIPETUPOBATh PE3YJIbTATHl PELICHUS 3a1a4
C Y4€TOM OrpaHMUYEHUH, CBA3aHHBIX CO CBOMCTBAMU pacCMaTpUBAEMbIX OOBEKTOB.

AJireOpanyecKue BbIpasKeHUs!

Hcnonns3oBaTh aJ'IFeraI/ILICCKyIO TEPMHUHOJIOTUIO U CUMBOJIMKY, HIPUMCHSTH eé B mponecce
OCBOCHHAA yLICGHOFO mMarTepualia.

HaXO,III/ITB 3Ha4YCHHUA 6yKBeHHBIX BLIpa)KCHI/Iﬁ IMPpHU 3aJaHHBIX 3HAYCHUAX ITEPCMCHHBIX.

BrimonsaTe ipeoOpa3oBaHus 1EI0ro BHIPAKEHUS B MHOTOWICH MPHUBEICHUEM IOJ00HBIX
CJIaraeéMbIX, paCKpbhITUEM CKOOOK.

BBIMOTHAT YMHOKEHHE OJIHOWJIEHAa Ha MHOTOWIEH W MHOrOWwieHa Ha MHOTOYIEH,
NpUMEHATH GOPMYJIbI KBaJlpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcymecTBIsATh pa3ioKeHHe MHOTOUYJICHOB HAa MHOXKUTEIH C MOMOIIbIO BBIHECEHHS 3a
CKOOKHM OOIIero MHOKHUTENs, TPYNIHUPOBKH CJaraeMbIX, IpUMEHEHUs (HOpMyT COKpaIIEHHOTO

YMHOKCHUA.

HpI/IMeHHTB Hp606p330BaHI/I${ MHOTOYJICHOB [JId PpPCHICHUA Pa3jIMdHbIX 3ada4 U3
MAaTCMaTUKH, CMCIKHBIX IPEIAMECTOB, U3 peaanoﬁ IMPAKTHUKH.

Hcnonb3oBaTh cBONCTBA CTENEHEW ¢ HATypajIbHBIMU ITOKA3aTEIsIMU sl IpeoOpa3oBaHus
BBIPaKCHUM.

YpaBHeHus1 U HEPAaBEHCTBA

Pematy nuHeliHbIe ypaBHEHHS C OJHOW MEpEeMEHHOW, MPUMEHss IpaBWia Mepexoaa OT
UCXOJTHOTO ypaBHEHHUS K pPaBHOCUIBHOMY eMmy. lIpoBepsTh, sBIsieTcS JU YUCIO KOPHEM
ypaBHEHHS.

[TpumensTh rpaduueckre METOIbI IPH PEIICHUN IMHEHHBIX YPABHEHUN U UX CHCTEM.

[TonpOupaTs npuMeps! ap Yucell, ABIAIOLMXCS PELIEHUEM JIMHEHHOrO YpaBHEHUS C IByMS
[IEpPEMEHHBIMH.



CtpouTs B KOOPAMHATHOM TIUIOCKOCTH TpauK JHHEHHOTO YypaBHEHUS C JABYMS
epeMEeHHBIMH, MOIB3YSICh IPAPUKOM, TPUBOIUTH IPUMEPHI PELICHHS YPaBHEHHUSL.

Pemarp cucreMbl ABYX JMHEHHBIX ypaBHEHUI C JABYMsI NEPEMEHHBIMHM, B TOM YHCIE
rpaduuecky.

CocTaBnaTh M pemaTh JUHEHHOE YpaBHEHUE WJIM CHCTEMY JIMHEHHBIX YpaBHEHUH IIO
YCIOBHUIO 3a/a4M, WHTEPIPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJadd IOJy4YEHHBII
pe3ynbTar.

DYyHKUHMHU
N300paxkaTh Ha KOOPAMHATHOW TMPSMOH TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTpPE3KH, HHTEpBajbl, 3alUChIBAaTh YHUCIOBBIE TMPOMEXKYTKH Ha

anre6panquKOM SA3BIKC.

OTMeyaTh B KOOPAWHATHOM IIJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpJHMHATaM, CTPOMTH
rpaduku TUHEHHBIX QYHKIUHA. CTpouTh rpaduk GyHKIUH Y = [X|.

OnuceiBaTh ¢ TOMOMIBIO (YHKIUHA WM3BECTHBIE 3aBHUCHMOCTH MEXIy BEIMYHHAMHU:
CKOPOCTBb, BpEMs, PACCTOSIHHE, IIeHa, KOJIUYECTBO, CTOMMOCTh, MPOHU3BOIUTEIBHOCTh, BPEMS,
00BEM paboTHI.

Haxonute 3HaueHune QyHKINN IO 3HAUEHUIO €€ apryMeHTa.

[ToHnmaTh rpadudeckuil cnoco0® MpeAcTaBICHUS U aHalu3a MHPOpPMaLUH, U3BIEKaTh U
MHTEPIPETUPOBATh UH(POPMALINIO U3 TPa(UKOB PEATIbHBIX MPOLECCOB U 3aBUCHUMOCTEH.

K xonny oOyuenus B 8 kiacce oOyyaromuiics MOJYYUT CIEIYIOUIME IPEIMETHbBIE
pe3yJIbTaThL:

Yucaa ¥ BbIYUCTIEHUS

Hcnonp30BaTh HaydalbHBIE IPEACTABICHUS O MHOXECTBE ICHCTBUTEIBHBIX YHCEN IS
CpPaBHEHMs, OKPYIJICHHS M BBIUUCIEHUH, M300pakaTh AEHCTBUTEIbHBIC YHC]Ia TOYKAMU Ha
KOOPAVHATHOU MPSMOM.

HpI/IMeHHTB ITIOHATHC apI/I(i)MeTI/I‘IeCKOFO KBaJpaTHOTO KOpHS, HAXOAWUTb KBaJAPATHLIC
KOPHH, UCIIOJIB3YA IIPpU HCO6XOI[I/IMOCTI/I KaJIbKYJIATOP, BBIIIOJIHATD Hp606p8,30BaHI/IH BBIpa)KeHHfI,

COZIepIKaIUX KBAJIPATHBIE KOPHU, UCIOJIB3YsI CBOMCTBA KOPHEH.

Hcrnonp30BaTh 3amucy OOJIBIIUX M MaJIBIX YHCENI C MOMOIIBIO JECATHYHBIX JIPOOEH u
crenener yncia 10.

AJireOpanyecKkue BbIpasKeHUs!



HpI/IMeHHTB IMOHATHC CTCIICHH C MLCJIBIM II0KAa3aTCJICM, BBIIIOJHATH Hp606p330BaHI/IH
Bpra)KeHHﬁ, CoacCpIKaUX CTCIICHU € LCJIbIM ITOKA3aTCJICM.

BbINONHATE TOXAECTBEHHbIE NPEOOpa30BaHUs PALMOHAIBHBIX BBIPAXXEHUM Ha OCHOBE
IpaBWI A€HCTBUI HaJl MHOTOYWIEHaMHU U aireOpandyecKuMH Jpo0sSMu.

PackmanpiBaTh KBaApaTHBINM TPEXUYIIEH HA MHOKHUTENU.

HpI/IMeHHTB npeo6pa30BaHH;1 BBIpa)KeHI/If/i JJIA pCHICHUA PAa3JIMYHbIX 3aada4 U3 MAaTCMATUKU,
CMCIKHBIX ITPEAMETOB, U3 peaanoﬁ IMPAKTHKH.

ypaBHeHI/IH H HEPpABEHCTBA

Pemate nuHelHbIE, KBaAPATHBIE YPABHEHUS U PALlMOHAIBHBIC YPAaBHEHHUS, CBOJSIIMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHHUH C IBYMs IEPEMEHHBIMH.

[IpoBoANTH MpOCTENIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YMCIIE C
npUMeHeHHeM TpaduueckuxX TpeAcTaBieHui (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHE WU
CHUCTEMa ypaBHEHUH PEIICHHS, €CIIU UMEET, TO CKOJIBKO, U Ipoyee).

[lepexoauTs OT clIOBECHOH (GOPMYIUPOBKH 3anauu K e€ anreOpanueckoil Moaenu ¢
MIOMOIIBIO COCTaBJI€HUSI YpPAaBHEHUS WM CHCTEMbl YpPaBHEHUN, WHTEPIpPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJa4¥ NOJTYyUYEHHBIN pe3yabTaT.

[IpuMeHATh CBOMCTBA YHUCIOBBIX HEPABEHCTB [UISl CPABHEHUS, OLICHKHU, pelaTh JUHEHHbIE
HEpaBEHCTBA C OJHON MEPEeMEHHOW M HX CHUCTEMBI, JaBaTh TpaUUECKy0 HIUTIOCTPAIUIO
MHO’KECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUA

[lonumate u ucnonb30BaTh (YHKUHMOHAJIBHBIE TOHATHS U S3bIK  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUsI), OMPENENsATh 3HaueHHe (YHKUUM IO 3HAUYCHHUIO apTyMEHTa,
OTIpeIeNATh CBOMCTBA (DyHKIIMU 10 €€ TpaduKy.

Crpouts rpauku 31eMeHTapHbIX QyHKIUN BUaa:

y = kix,y = x2, y = x3,y = |x|, y = VX, OIIHCHIBATh CBOWCTBA YMCIOBON ()YHKLHH IO €&
rpaduky.

K xonny oOyueHus B 9 kiacce oOyyaromuiics MOJYYUT CIEIYIOUIME TPEIMETHbBIE
pe3yJIbTaThL:

Yucjaa 1 BBIYHCJIEHUA
CpaBHUBATD U yHOPSIOYMBAThH PALIMOHAIIBHBIE U UPPALlMOHAIbHBIC YUCIIA.

BreinmonHaTh apI/I(l)MCTI/ILICCKI/IC I[CﬁCTBPIH C palMOHAJBbHBIMH YUCJIIaMHU, COUCTasd YCTHBIC U
IIMCBMCHHBIC HpI/IéMBI, BBITTIOJIHATDL BBIYHUCJICHUS C UppAllMOHAIIbHBIMU YU CJIaMU.



HaxoauTh 3Ha4YeHUs CTEMEHEHW ¢ IeIbIMU MOKa3aTeNIsIMU U KOpHefI, BBIYUCJIATh 3HAYCHUA
YU CIOBBIX Bpra)I(eHHf/’I.

OprrHﬂTB HGﬁCTBHT@HBHBIe YuCiia, BBIIOJHATH HNPUKUIAKY pE3yJibTaTa BBI‘IHCJIGHHfl,
OLICHKY YHUCIOBBIX BBIpB.)KCHHﬁ.

ypaBHeHI/IH H HEPABEHCTBA

Pemate nuHelHBIE W KBaJpaTHbIE YypaBHEHHUS, YPaBHEHUS, CBOJAIIMECS K HUM,
npocTteinme JpoOHO-pallMOHaNbHBIE YPaBHEHHUS.

Pemate cuCTEMBI NBYX JMHEWHBIX YPaBHEHMU C IBYMs IIEPEMEHHBIMU U CUCTEMBI ABYX
YPaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SBJISCTCS JUHEUHBIM.

Pemarp TekcToBble 3amaun  anreOpanyecKUM CIIOCOOOM C IOMOIIBIO COCTABIICHUS
YPaBHEHHsI HJIM CUCTEMBI IBYX YPABHEHUM C IBYMsI IEPEMECHHBIMH.

[IpoBoauTh MpOCTENIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM YHUCIE C
IpUMEHEHUEM TpapUuecKuX TNpeAcTaBleHuN (yCTaHABIMBaThb, MMEET JIM YpaBHEHHE WIH

CUCTEMAa YPAaBHEHMH pEIICHNUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate nuHelHEIE HCPABCHCTBA, KBaJPpAaTHbIC HCPABCHCTBA, 1/1306pa>1<aTL PCHICHHUEC
HCPAaBCHCTB Ha YHCIIOBOH Hp?[MOfI, 3aMUCBIBATH PCHICHUEC C MOMOIIBIO CUMBOJIOB.

Pemate cucTEMBI JIMHEMHBIX HCPABCHCTB, CHUCTCMblI HCPABCHCTB, BKJIIOYAIOIIHEC
KBaJApaTHOC HCPABCHCTBO, 1/13o6pa>1<aTb PCHICHHUEC CHUCTCMbI HCPABCHCTB Ha YHCIIOBOM HpHMOﬁ,
3aMUCbIBATh PECIICHNUE C TOMOIIBIO CUMBOJIOB.

Hcnonn3oBaTh HCPABCHCTBA IIPU pCIICHUHN PA3JIMYHBIX 3aJ1a4.

DYyHKUHMHU

Pacno3HaBaTh yHKIMHU U3yuyeHHbIX BUJOB. Il0Ka3bIBaTh CXEMAaTHYECKH PACIIONIOKEHUE Ha
KOOPAVHATHOU IUIOCKOCTH rpagukoB byHKIUI
puma:y =k, y=kx+b,y=kix, y=ax2 +bx+c,y=x3,y= Vx,y= [Xx|, B

3aBHCHUMOCTH OT 3HA4eHHH K03((HUIIUEHTOB, OMMICHIBATH CBOMCTBA (DyHKIINH.

Crpouts u u300paxarb CXeMaTHYECKU IpaduKU KBaApaTUYHbIX (DYHKLIUN, ONUCHIBATH
CBOICTBA KBaJpaTUUHbIX (QPyHKIUI IO UX rpaduKaM.

Pacno3naBate  kBaapaTHuHyr0 (QYHKIOUIO 10  Qopmysie, TPUBOJUTH IPHUMEPHI
KBaIpaTUYHbIX (PYHKIUH U3 peaJbHON XKU3HU, (PU3UKHU, TEOMETPUH.

YuciaoBble MOCIeI0BATEILHOCTH U nmporpeccuu

PacniozHaBath apudmMeTHuecKkyro U reoMEeTpUYECKy0 IPOrpeccuy MpU pasHbIX crocodax
3aJJaHMs.

BbINONHATE BBIUKCIEHUS C HUCHOJIb30BaHHUEM (OPMYJ N-TO ujeHa apuMeTHUecKoW Hu
reOMETPUYECKOU MPOrpecCuid, CyMMBI IIEPBBIX N YWICHOB.

I/1306pa>1<aTb YJICHBI TOCJICA0OBATCIIBHOCTH TOYKAMH Ha KOOpHHHaTHOﬁ IIJIIOCKOCTH.



Pemate 3amaun, cBSI3aHHBIE C YUCITOBBIMU MOCJIEIOBATEILHOCTSMU, B TOM YHCJIE 33/1a4U U3
peanbHOM KU3HH (C UCTIOIB30BaHUEM KaNIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTHIA).

COAEPKAHHUE YYEBHOI'O IPEIMETA

Cooepicanue Kypca mamemamuku ¢ 7—-9 Knaccax

Aureopa

Yuciaa

PannonanbHbIe ynciIa

MHoecTBO pauMoHaIbHbIX uucesl. CpaBHEHHE palMOHAJIbHBIX uuces. JledcTBus ¢
palMOHATBHBIMY YUCiaMu. [Ipedcmasnenue payuoHaibHO20 YUCid 0eCAmuUyHoU OpoodbIo.

HppaunonanbHbie Yucaa

[lonsATne nppanuoHaabHOro uncia. Pacro3HaBaHue uppauUOHaAIBHBIX ynced. [Ipumepst

JoKa3aTesnbcTB B anredpe. MppaunoHanbHOCTb qucna~/2 . [IpumeHeHne B TeOMETpPHUHU.
CpasHenue uppayuonanvHuix yucei. MHodcecmseo OelicmeumenbHbIX Yucel.

ToxkaecTBeHHBbIE NPE0OPa30BAHUA

UYmnciioBble U OyKBeHHbIE BbIPAaKeHHU S

Bripaxkenue ¢ nepemeHHo#l. 3HaueHue BblpaxxeHHs. [logcTaHOBKA BBIpaKEHUN BMECTO
MIEPEMEHHBIX.

Leabie BbIpaKeHUs

Crenenp ¢ HaTypalbHBIM TOKazaTenem u e€ cBoiicTBa. [IpeoOpa3zoBaHus BhIpaKeHHIH,
COJIepIKallX CTEIIEHHU C HAaTyPaJIbHBIM IIOKa3aTeJIEM.

OpHouneHn, MHorowieH. JleWcTBUs C OJHOYIEHAMHM W MHOTOWIEHaMHU (CIIOXKEHHE,
BbIUUTAHUE, YMHOXKEHHE). POPMYIIbI COKPAIIEHHOIO YMHOXKEHUS: Pa3HOCTh KBaIpaToOB, KBAApaT
CYMMBI U pa3HOCTH. Pa3iojkeHne MHOrousJ€Ha Ha MHOKHTENIU: BBIHECEHHE OOIIEr0 MHOXKHUTENS
3a CKOOKH, epynnupoexa, npumeHeHue Gopmyn cOoKkpawénHo2o ymuodcenus. Keaopammuwiil
MPEXUIEeH, PA3N0ACeHUE KBAOPAMHO20 MPEXUNIEHA HA MHONCUMEU.

J{poOHO-panMOHAIbHBIE BBIPAKEHUS

Crenenp ¢ wnenbiM mokasareneM. IIpeoOpasoBaHue ApOOHO-IMHEHHBIX BBIPAKEHUI:
CIIOKEHHUE, YMHOXKEHUE, JIeJIeHue. Aneebpauyeckas opoodw [lonycmumvle 3HaueHus nepemenHbix
6 OpobOHo-payuonanvuvix evipaxcenusix. Coxpawenue ancebpaudeckux opoobetl. I[Ipusedenue
aneebpauveckux Opobeu Kk obwemy 3Hamenamento. /leticmeus ¢ aneedpaudeckumu Opoosamu.
ClodiCce e, 8blYUMaHIe, YMHOdCe e, OeleHue, 8036e0eHUe 8 CneneHb.

IIpeobpaszosanue vipasicenutl, cOOepHCauux 3HAK MOOYJIL.

KBajapaTHbie KopHH

Apudpmernueckuil kBaapaTHbeli KopeHb. [IpeoOpa3oBaHue BbIpakKeHUH, COIEpIKAILIUX
KBaJIpaTHbIE KOPHHU: YMHOXXEHHE, JEJICHHE, BBIHECEHHUE MHOXXUTENS H3-N0J 3HAKa KOPHS,
BHeceHUue MHOXCUmes N00 3HAK KOPHL.

YpaBHeHus M HEPpABEHCTBA

PaBencrBa

Yucnosoe paBeHCTBO. CBONCTBA YHCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ MEpPEMEHHOI.

YpaBHeHust

IlonsiTue ypaBHEHMST U KOpHS YypaBHeHuUs. [lpedcmaenenue o0 pagHOCUTLHOCHU
ypasuenuil. Obacmov onpeoenenus ypasHerus (001acms 00Ny CMUMbIX 3HAUEHUL NepeMeHHOL).

JInHeilHOE YPABHEHHUE U €r0 KOPHU

Pemienne nuHelHBIX ypaBHEHMU. JluHelinoe ypasneHue ¢ napamempom. Konuvecmeo
KOpHeu TUHEeUH020 ypasHeHus. Pewenue nuneiinvix ypasnenuu c napamempom.

KBaapaTHoe ypaBHeHUE U er0 KOPHH



KBagpatusle ypaBHenus. Hemonnelie KBajapaTHble ypaBHEHUA. [|MCKpUMHHAHT
KBaJApaTHOTO YypaBHeHUs. DopMmyna KOpHEW KBaJpaTHOTO ypaBHEHUs. Teopema Buema.
Teopema, obpammuas meopeme Buema. Pemenue KBaapaTHBIX ypaBHEHUH: HCIIOJIb30BaHHUE
GbopMyIIbl 1T HaXOXIEHUS KOpPHEH, epaguueckuii memoo peueHus, pasiodceHue Ha
MHOdCUmMENY, Nnoobop KopHel ¢ UChOab308aHuem meopemvl Buema. Konuuecmeéo «kopheti
K8AOpamHo2o ypaeHeHus 8 3a8UCUMOCU Om e20 Ouckpumurnanma. bukeadpamuvie ypasnenus.
Ypasuenus, ceooumvie x nunetinvim u keaopamuwvim. Keaopamuvie ypaenenus c napamempom.

J{poOHO-panMOHAIbHbIC YPABHEHUS

Pemenue npocTeimmx ApoOHO-TUHEWHBIX ypaBHEHUN. Peuterue OpooHO-payuoHaAIbHbIX
VpasHeHUl.

Memoovl pewienus ypasHenuti. Memoovl pagHOCUTbHBIX NPeodPa3068aHuULl, MEMOO 3aMeHbl
nepemerHou, epaguueckuil memoo. Mcnonvzosanue ceoticme OynKyuii npu peueHuu ypagHeHull.

IIpocmeiiwue uppayuonaibHvle ypasueHus 6uoa f (X) =a, \/f (X) = \/9 (X) .

Vpaenenus euda X" = a.Ypaenenus 6 yenvix uuciax.

Cucrembl ypaBHeHHUI

VYpaBHeHHe C AByMs INepeMeHHbIMU. JIMHelHoe ypaBHEHHE C ABYMs MEPEMEHHBIMH.
IIpamas kax epagpuueckasn uHmepnpemayus MUHeNHO20 YPAGHEHUS C 08YMS NepeMeHHbIMU.

ITonsTHE cucTeMbl ypaBHeHUH. PelieHne cucTeMsl ypaBHEHUN.

MeTozp! peleHusl CUCTEM JIMHEHHBIX YpaBHEHUM C IByMS NIEPEMEHHBIMU: 2pagduuecKull
Memoo, Memoo CI0NHCeHUs, METO]] TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUU C NAPAMEMPOM.

HepagBencrBa

YucnoBsle HepaBeHCcTBa. CBOMCTBA YMCIIOBBIX HepaBeHCTB. [IpoBepka crpaBeqIMBOCTH
HEPaBEHCTB IPH 33JaHHBIX 3HAYCHUSAX NTEPEMEHHBIX.

HepaseHnctBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHcTBa. Obiacme onpeoenenus
HepaseHcmaa (061acmeb OONYCMUMbIX 3HAYEHULL NePeMEHHOLL).

Pewienue nuHEHBIX HEPABEHCTB.

Keaopamnoe nepasencmeéo u ezo pewenus. Pewenue K8aopamHvix HepaseHCMS:
UCNONbL306AHUE CBOUCME U 2paduKa KeaopamudHou @QYHKYuu, mMemoo UHMepsanos. 3anucs
peuienus KBaopamHo20 HepaeeHcmada.

Pewenue yenvix u OpooHO-payuonarbHbIX HepaseHcme MemoooM UHMePB8alos.

CucreMbl HepaBeHCTB

CucremMbl HEpaBEHCTB C OJHOW TNepeMeHHOW. PemieHune cucTteM HepaBEHCTB C OJHOMU
MepeMEeHHON: JIMHEWHBIX, Kéadpamubix. V300pa’keHue peleHus CHCTEeMbl HEPaBeHCTB Ha
YHCIIOBOI MPsAMOii. 3amuch pelieHus: CUCTEMbl HEPAaBEHCTB.

DOyHKUMHU

IHoustue pyHkuun

JlekapToBbl ~ KOOpJAMHATBI HAa INIOCKOCTH. @DOpMHUpPOBAHHME MPEACTaBICHUH O
METanpeIMETHOM MOHATUU «KOOpPAUHATH. CrnocoObl 3amaHus (YHKIHI: aHaTUTHUYECKUH,
rpadudeckuii, Tabnuunbii. ['paduk Gynkiuu. [lpumepsr QyHKIUH, modydaeMbIX B MpoOIEcce
UCCJIeI0OBAHUS PA3IMIHBIX peaIbHBIX MPOILIECCOB U pelIeHUs 3a/1a4. 3HaueHne QyHKIUU B TOUKE.
CpoiictBa (QyHKIUI: 00JacTh ONpENENECHMs, MHOKECTBO 3HAUYECHWMM, HYJIU, NPOMEXKYTKU
3HAKOINOCTOSIHCTBA,  YéMHOCMb/HEeYéMHOCMb, TPOMEXYTKH BO3pacTaHusi M yObIBaHWUS,
HauOoublIee U HanMeHbInee 3HadeHus. MccnenoBanue pyHkuuu no e€ rpaduxy.

IIpeocmaenenue 06 acumnmomax.

Henpepuvisnocmu ¢hynxyuu. Kycouno 3adannvie hynxyuu.

JInHeidHAs1 PYyHKIUA

CpoiictBa u rpaguk JHMHEHHOM QYHKOMM. YTI0BOM KO3()PUUHMEHT npsIMOil.
Pacnonoxenue rpaguka TMHEHHON (YHKIMH B 3aBUCUMOCTH OT €€ YIjoBOro KO3 QHUINEHTa U
cBOOOHOTO uieHa. Haxoocoenue kosgpuyuenmos runetiHo GyHKyuu no 3a0aHHbIM YCI0BUAM.
NPOX0ACOeHUe NPAMOLL Uepe3 068e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXONCOEHUE NPAMOU
yepes3 OAHHYI0 MOUKY U NAPATNETbHOU OAHHOU NPAMOLL.




KBagpatuunas pyHkumus

CpoiictBa W rpaduk KBaapatuuyHoW (QyHKIuu (nmapadona). llocmpoenue epaghuxa
KeaopamuuHou Gyukyuu no mouxkam. HaxoxaeHue HyJed KBaApaTUYHON (QyHKIHH,
MHOIHCECMBA 3HAYEHUU, NPOMEICYMKOB 3HAKONOCMOAHCIEA, NPOMENCYMKOE8 MOHOMOHHOCHIU.

OOpaTHast NpPONOPUHOHATIBLHOCTD

k
CgoiictBa ¢pyHKIuH Y = Y= l'unepOoura.

I'papuxu pynxuui. Ilpeobpazoeanue zpagura gynkyuu Y = f(X) onn noCmpoeHus.
epagpuros gynxkyuii euoa Y = af (kx+b)+c.

k
I'pauxu Gpynryuil y:a"'r, y=~/x,y=3%x, y=|x

IMocsienoBaTeILHOCTH U MPOTPECCHU

UYucnoBass  mocneAOBaTeNbHOCTh.  [IpUMephl  YHCIOBBIX  IOCIIEOBATEIHHOCTEH.
beckoHeuHble moOcCienOBaTeNbHOCTH. ApudMeTHyeckas Tmporpeccuss u €€ CBOWCTBA.
I'eomerpuueckass mnporpeccus. @Popmyra obwezco uneHa u cymmvl N NepeviX UleHO8
apugmemuueckoi u 2eomempuieckoi npozpeccuil. Cxoo0aumasicsa 2eomempuyeckas npocpeccusl.

Pemrenne TeKCcTOBBIX 32/1a4

3agauu Ha Bce apudMeTHYECKHUE AelicTBUSA

Pemienne TekcTOBBIX 3a7a4 apudmeTndeckuM crocodom. VMcnonp3oBanue Tablull, CXeM,
yepTexeil, Apyrux CpeCTB MPeICTaBICHUS JaHHBIX MPH PEIICHUH 3a/1a4H.

3aiaum HA IBUKeHHeE, pa00Ty M MOKYNKHU

AHanu3 BO3MOXKHBIX CHUTyalldii B3aUMHOT'O PACTIONIOKEHHS 00BEKTOB MPU UX BHKEHUH,
COOTHOIIECHUS] 00BEMOB BBITOIHIEMBIX padOT IPH COBMECTHOW padoTe.

3agauu HA YACTH, 10, IPOIEHTHI

Pemenue 3a7a4 Ha HaXOXKJEHHE YaCTHU YMCIIA U YMCTA 10 ero yacTu. Pemenue 3a1ay Ha
MPOLIEHTHI U 10aH. [IpuMeHeHre mponopluii Npy peleHuy 3a1au.

Jlornueckue 3aga4n

Pemenne noruueckux 3anau. Peuwenue no2uyeckux 3a0ay ¢ RoMowvio epaghos, mabauy.

OcHOBHBbIE METOJIBI pellleHHs] TEKCTOBBIX 3a1a4: apu(METHICCKU, anreOpandecKuid,
nepebop BapuaHTOB. [lepguunvie npedcmagieHus o Opy2ux Memooax peuleHus 3a0ad
(ceomempuyeckue u epagpuyeckue mMemoowl).

CTaTHCTHKA U TeOpHsl BepOSITHOCTeH

CratucTuka

TabnuuHoe u rpaduueckoe MpEACTaBICHUE JAHHBIX, CTOJI0YaTble M KPYIOBBIE
auarpaMMbl, Tpaduke, MPUMEHEHHE aUarpaMM W TpaQuKOB IS ONHCAHUS 3aBUCUMOCTEH
peaNbHBIX BEIMYWH, W3BJICUeHUE WHGOPMAIMU U3 TaONMIl, JWarpaMM W TpaguKOB.
OnucaTtenbHble CTaTHCTUYECKHE TOKA3aTeNM YHUCIOBBIX HAOOPOB: cpenHee apudmernyeckoe,
MeduaHa, HauOoIblliee ¥ HaMMEHbIlee 3HaYeHUs. Mephl pacceuBaHUs: pa3Max, oucnepcus u
CMaHOapmHoe OMKIOHeHUe.

CnyvaifHass HM3MEHYHBOCTh. V3MEHUYMBOCTH TpHU H3MEpEeHHsX. Pewarowue npasuia.
3akonomepHocmu 8 USMEHYUBLIX GETUYUHAX.

Cayuaiinblie co0ObITHS

Crnyuaiinble ONBITHI (IKCIEPUMEHTHI), 3JIEMEHTapHbIE CIy4aiHble COOBITHS (HMCXOJIBI).
BepositHocT  snemeHTapHbIX  coObITHi. CoOOBITUS B CIy4YalHBIX OJKCHEPHUMEHTaX U
ONaronpusATCTBYIONINE dJIEMEHTapHbIE COOBITUSA. BeposTHOCTH ciydailHbIX COOBITHHA. OMBITHI C
PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMH COOBITHSIMH. Kilaccudeckue BEpOSTHOCTHBIC OMBITHI C
WCIIOJIb30BAHUEM MOHET, KyOUKOB. [lpedcmasnenue cobvimuil ¢ nomowpto ouazpamm Jiepa.
IIpomueononodicnvle codvimus, obveounenue u nepecevenue cobvimuil. Ilpasuno croocenus
séeposmuocmeti. Cnyuatinvii  6vloop. Ilpeocmasnenue dxcnepumenma 6 6ude Oepesa.
Heszasucumvie  cobvimusi. Ymnooicenue  seposmnocmeti  Hezasucumvix  coObImMUL.



Ilocneoosamenvhvie nezasucumvle ucnvimanus. IlpeacraBieHne 0 HE3aBUCUMBIX COOBITHUSIX B
KU3HMU.

Dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymuooicenus, nepecmanoéku, ¢axmopuan uucia. CouemaHusi U HUCIO
couemanui. Popmyna uucna covemanuu. Tpeyeonvnuk Ilackans. Onvimel ¢ OOILWUM YUCIOM
DPABHOBO3MOIICHLIX  DIEMEHMAPHbLIX CcoObimuil. Buiuucienue eeposmuocmeti 6 Onvlmax ¢
npumenenuem Komounamopuvlx Gopmyn. Henweimanua bBepuyainu.  Venex u  neyoaua.
Beposmnocmu cobvimuti 6 cepuu ucnvimanuti bepnynnu.

Cnyuaiinvie éenuuunsl

3naxomcmeo co cayuauHbIMU BeIUUUHAMU HA NPUMEPAX KOHEUHLIX OUCKDEmHbIX
cayuatinvix eenudun. Pacnpedenenue eeposmuocmei. Mamemamuueckoe oxcuoanue. Ceoticmea
mMamemamuyecko2o oxcuoanus. [lonamue o 3akone 6onvuux uucen. Hsmepenue eeposmuocmeil.
Ilpumenenue 3aKkoHa OONLWIUX YUCEN 6 COYUONIO2UU, CMPAXOBAHUU, 6 30PAB0OXPAHEHUU,
obecneyenuy 6€30NaACHOCMU HACENCHUS 8 UPE38bIUAIIHbIX CUNYAYUSX.

I'eomeTpust

I'eomeTpuueckue purypsl

@urypsl B reoMeTpUM U B OKPY:KAaI0LleM MHpe

I'eomerpuueckas ¢urypa. ®opMupoBaHHE MPEICTaBICHUN O METAIIPEAMETHOM MOHATHH
«purypar.

Touka, TUHUS, OTPE3OK, MpsSIMas, Ty, JIOMaHas, IJIOCKOCTb, YToJl, OuccekTpuca yria u eé
CBOICTBA, BUJIbI YTJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBas cuMMeTpusi reoMeTpuueckux Guryp. LleHTpanbHas cuMMETpUsS T€OMETPUIECKUX
duryp.

MHOroyroJibHUKH

MHOroyroipHMK, €ro 23J€MEHTbl M €ro CcBoWcTBa. Pacno3HaBaHHME HEKOTOPBIX
MHOT'OYT'OJIBHUKOB. Buinykivie u Hegvlnykivie MHo20y20abHuKu. IIpaBUIbHbIE MHOTOYTOJIbHUKH.

TpeyronsHuku. Bricota, Menuana, OHCceKTpuca, CpeHssl JUHUSA TPEyTOJIbHUKA.
PaBHOOeIpeHHBIN TPEyroiabHUK, €r0 CBOMCTBa M MpU3HAKH. PaBHOCTOPOHHHI TPEyroJbHUK.
IIpsAMOYTONBHBIM,  OCTPOYTOJBHBIM, TYNOYIOJBHBIM  TPEYrOJAbHUKM. BHemHue  yTiIbl
TpeyroJyibHUKa. HepaBeHCTBO TpeyronbHUKA.

UYetbipéxyronpauku. [lapamienorpamm, pomO, TpsSMOYTOJBHHUK, KBajapaT, Tpamnenus,
paBHOOenpeHHas Tparnenusa. CBOMCTBa U MPU3HAKY MapaienorpaMma, pomoa, mpsMoyroJibHUKA,
KBaJpara.

OKpy:XHOCTB, KPYT

OKpyX HOCTb, KPYT, UX OJJIEMEHThl U CBOMWCTBA; LIEHTPAJbHbIE U BIHCAHHBIC YTIIBL.
KacarenbHas u cexywas x OKpY>KHOCTH, ux ceoticmea. BrivicaHHble U ONUCAHHBIE OKPYXXHOCTU
JUISL TPEYTOJIBHUKOB, YemblpEXY20IbHUKOE, NPABUTIbHBIX MHO20Y20IbHUKOSE.

I'eomeTpuueckne purypol B npocTpancTBe (00bEMHBIE TeJj1a)

Mmnocoepannuk u e2o snemenmol. Hazeanuss MHO202pAHHUKOS C PA3HBLIM NOJONACEHUEM U
Konuyecmeom epawneu. IlepBUuHbIE MpENCTABICHUS O NMUpaAMUJE, Mapajljieenuneae, npusMe,
cdepe, mape, HUINHAPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEUIINX CBONCTBAX.

OTHOIEHUS

PasencrBo puryp

CBoiicTBa paBHBIX TPEYroJIbHUKOB. [[pr3HaKu paBeHCTBA TPEYTOJbHUKOB.

I[HapanjenbHOCTH NPAMBIX

[Ipu3Haku W CBOWCTBA MapajuieAbHBIX NPSAMBIX. Axcuoma napaineavrocmu Eexauoa.
Teopema Daneca.

[lepnieHauKyAsIpHbIE NPSIMbIE

[Ipsmoii yron. Ilepnengukynsp k mnpsmoil. Hakmonnas, npoekuus. CepenuHHBIN
NepHeHAUKYISAp K 0Tpe3Ky. Ceoticmaa u npusHaKu nepneHOUKyIspHOCmU.

Ilooobue



IIponopyuonanvuvie ompesxu, nooobue ¢ueyp. Ilooobnvie mpeyeonrvnuxu. Ilpusnaxu
noooous.

B3aumHoe pacmnoJio;keHHe MPSIMOUA U OKPYKHOCTH, 08YX OKPYIHCHOCHELL.

HN3mepeHusi M BbIYUCICHUS

Beanuunbi

[Tonstne Benuuunbl. JlnuHa. M3mepenue 1nuHbl. EIUHULBI HW3MEPEHUS JJIMHBI.
Bennunna yria. I'pagycHas mepa yria.

[Tonsatne o miomaau mmiIockold ¢Gurypsl U e€ cBoicTBax. V3MepeHue TUIOIMAEH.
Eannune n3mepenus niomaiu.

[IpencraBnenue 00 00bEME 1 ero cBoiicTBax. M3mepenue o0béma. EquHUIIBI H3MepeHUs
00BEMOB.

HN3mepenusi ¥ BIYMCICHUS

NHCTpyMEHTHI 11 U3MEPEHUNA U TIOCTPOECHUM; U3MEPEHUE W BBIYUCIIEHUE YTJIOB, JJIMH
(paccrosiamii), miuomaneii. TpuroHomerpuueckre (PyHKIHU OCTPOrO yrjia B MPSIMOYTOJIHHOM
TpeyroibHUuke IpucoHomempuyeckue ¢QyHKyuu myno2o yeid. BbIUHCIEHHE »IIEMEHTOB
TPEYTOJIBHUKOB C HCIOIb30BAHUEM TPUTOHOMETPUUYECKHX COOTHOUIEeHUH. Dopmynsl miomagn
TPEyTOJbHUKA, TMapajjenorpaMmMa M €ro YacTHBIX BHJAOB, (OPMYJIBI IIUHBI OKPYKHOCTU H
momaau kpyra. CpaBHeHue u Beraucienue miomianeit. Teopema I[udaropa. Teopema cunycos.
Teopema kocunycos.

Paccrosinus

Paccrosinue Mexay Toukamu. PaccTostHME OT TOYKM 10 MpsSMOu. Paccmosinue medicoy
Queypamu.

I'eomeTpuuyeckne mocTpoeHust

['eomeTpuueckue MOCTPOCHUS I UIUTIOCTPAIIMU CBOMCTB T€OMETPUUYECKUX PUTYP.

NHCcTpyMEHTBI IsI  NOCTPOCHUM: LUPKYJb, JMHEHKA, YTOJIbHUK. [Ipocmetiwue
NOCMpPOeHUs. YUPKylem U JUHEUKOU. NOoCmpoeHue OUCCeKMPUcvl yeid, NepneHOUKyIapa K
NpPAMOLL, y2nd, pagHo20 OaHHOMY,

Ilocmpoenue mpey201bHUKO8 NO MPEM CMOPOHAM, O8YM CIMOPOHAM U Vel MeXCOy HUMU,
CMOpOHE U 08YM NPUNEHCAUUM K Hell Y2NaM.

lenenue ompesxka 6 0aHHOM OMHOWEHUU.

I'eomeTpnueckne npeodpazoBaHus

IIpeoOpa3oBanus

[TonsitTue  mpeoOpaszoBanusi.  IlpencraBieHwe O ~ MeTampeIMETHOM  MOHATHU
«mpeobpazoBanuey. [looooue.

JABukenust

OceBast U IeHTpaJIbHAs CUMMETPHUS, HOBOpOM U napaiienvhuli neperoc.Kombunayuu
08UICEHUT HA NAOCKOCMU U UX CBOUCMEA.

BekTopbl 1 KOOPAMHATHI HA IIOCKOCTH

BexkTopsi

[TonsiTue BekTOpa, AEHCTBUS HaJa BEKTOpPaMH, HCIOJIb30BaHHE BEKTOPOB B (usmke,
PasnodiceHue 6eKmopa Ha COCmaegiaouue, CKaiapHoe npou3eeoeHue.

Koopannatsi

OcHOBHBIE MOHATHUSA, KOOPJAUHATHI BEKTOPA, PACCTOSTHUE MEXAy Toukamu. KoopauHatel
CepelMHbI OTpe3Ka. YpaBHEHUS QUTYD.

[IpuMeHeHne BEKTOPOB U KOOPAMHAT JIsl pEeIIEHUs TPOCTEHIINX T€OMETPUUECKHX 3a/1au.

HcrTopust MaTeMaTHKH

Bo3HukHOBeHHE MaTeMaTWKH Kak Haykd, dTambl e€ pa3BuTus. OCHOBHBIE pa3zelibl
MaTeMaTUKHU. Bplaarommecs MaTeMaTUKY U UX BKJIAJ B Pa3BUTHE HAYKH.

beckOHEYHOCTh MHOKECTBA MPOCTHIX YKMceN. Yncna u JUIMHbBl OTPE3KOB. PalnroHanbHbIe
gucna. [lorpedHocTh B uppannoHanbHbix yucnax. lkomna [Tudaropa

3apoxaenue anredOpel B HeApax apudmeruku. An-Xopesmu. PoxneHune OyKBEHHOM
cumBogiuku. [1.depma, @. Buer, P. JlekapT. McTtopus Bompoca 0 HaxoxaeHuu (Gpopmys KopHen



anredpanyeckux ypaBHEHUH crerneHel, 6onpmmx uyeTelpéx. H. Tapranss, Ix. Kapmano, H.X.
AGensb, D.I'anya.

[TosiBieHMe MeTOJla KOOPJIWHAT, MO3BOJISIONIETO MEPEBOAUTH T€OMETPUUECKUE OOBEKTHI
Ha s3Ik anreOpel. [lossnenue rpadukxon Gynkmuii. P. [{ekapt, I1. depma. [IpumMepsl pa3nudHbIX
CHUCTEM KOOPAHHAT.

3anaua Jleonapno Iluzanckoro (Gubonavyun) o kponukax, uncia Oubonayuu. 3agaya o
maxMaTHou Jocke. CX0AMMOCTh T€OMETPHUECKOM MPOTPECCUU.

HcToku Teopun BEpOSITHOCTEN: CTPaxoBoe Jieno, azapTHeie Urpsl. 11. depma, b.Ilackans,
. bepuynnu, A.H.Konmoropos.

Ot 3emnenenust k reomerpuu. [ludarop u ero mkona. Panec, Apxumen. Ilnaton u
Apucrorens. [locTtpoeHue npaBHIBHBIX MHOTOYTOJIBHMKOB. Tpuccekums yria. Ksagpatypa
Kpyra. YaBoenue ky6a. Mctopus uucna m. 3onoroe ceuenue. «Hawana» EBknupa. JI Ditnep,
H.M1.JIoGaueBckuii. ictopus naroro nocryinara.

I'eomeTpus u uckyccrBo. ['eomeTpuyeckre 3aKOHOMEPHOCTH OKPYKAarOLIEro MUpa.

AcTtpoHomus U reoMmeTpus. UTo M Kak y3Hainu AHakcarop, OpatocdeH m Apucrapx o
pasmepax Jlynsl, 3emnu u Connua. Paccrossaus ot 3emun no Jlynsl u Connua. M3mepenue
paccTosHug ot 3emiu 10 Mapca.

Posnp poccuiickux yu€HbIXx B pasButuu Marematuku: JI.Oinep. H.M.JloGaueBckuii,
[1.JI.Ye6s1mes, C. KoBanesckas, A.H.Konmoropos.

Matematuka B pazButuu Poccuu: Iletp |, mkona mMateMatnyeckux U HaBUTALKUX HayK,
pasButue poccuiickoro ¢gnota, A.H.KpsutoB. Kocmuueckas mporpamma u M.B.Kennpi.



TEMATHUYECKOE IINTAHUPOBAHHUE

Anzedpa 7 knacc

Ne Tema KoJ- Bo yacon
1 | IToBTOpEeHUE U cUcTeMaTH3aIMs yueOHOro MaTepuasa 3
2 | BelpaxkeHusl, TOKAECTBA, YPAaBHEHHS 23
3 | ®yHKIHMH 10
4 | CreneHb ¢ HaTypaJIbHBIM MOKa3aTeaeM 11
5 | MHorouieHbl 17
6 | PopMyabl COKpAMEHHOTO YMHOKCHHUS 17
/ | CucteMbl JIUHENHBIX YPaBHEHUI 16
8 | [loBTrOpenue S
Hroro: 102
TI'eomempus 7 knacc
Ne Tema KoJ- Bo yacosn
1 | HayanpHbIC TECOMETPUUECKHUE CBEICHUS 10
2 | TpeyroJbHUKH 19
3 | [TapannenbHbIe IPSIMBIE. 13
4 | CooTHOUIEHHUSI MEXTY CTOPOHAMU U YITIaMH TPEYTrOJIbHUKA 18
5 | UtoroBoe moBTOpEHHE 8
Uroro: 68
Anzeopa 8 knacc
Ne Tema KoJ- Bo yacosn
1 | IToBTOpeHue 4
2 | ParnoHanbHBIC BEIPAKCHUS 42
3 | KBagparnasie kopHH. JleficTBUTEIbHBIC YHCIA 22
4 | KBagparHble ypaBHEHUS 29
5 | IloBTopenwne Kypca 8 Kiacca 5
Hroro: 102
I'eomempus 8 knacc
Ne Tema KoJ- Bo yacon
1 | IloBTOpeHne B cucTeMaTHu3alns yaeOHOro MaTepraia 3
2 | YeTpIpeXyTroJbHUKHU 36
3 | [lomoOue TpeyroabHUKOB 16
4 | PenieHue npsMOYroJibHBIX TPEYTOJIbHUKOB 24
5 | MHoroyronbsHukH. [Tno1ans MHOTOyroiabpHUKA 14




6 | YopaxkHeHus 111 HOBTOPEHHMS Kypca 8 Kiacca 9
Hroro: 102
Anzeopa 9 knacc
Ne Tema KoJ- Bo yacon
1 | IloBTOpeHue 5
2 | HepaBenctBa 19
3 | KBagparnunas GyHKIws 38
4 | DneMeHTbl IPUKIIAIHON MAaTEeMaTUKH 20
5 | YucnoBsle MOCIIEI0BATEIbHOCTH 15
6 | IloBTrOopeHne 2
Uroro: 99
I'eomempusn 9 knacc
Ne Tema KoJi- Bo yacos
1 | IToBTOpEHuUe 7
2 | Pemmenue TpeyroJbpHUKOB 17
3 | IlpaBuibHBIE MHOTOYTOJBHUKH 10
4 | lekapTOBbI KOOPAMHATHI 12
5 | Bekropsl 14
6 | I'ecomerpuyeckue npeoOpa3oBaHus 6
7/ | Pemenne 3amau 61oka «I'eomerpus» nepoit yactu OI'D 15
8 | Pemenme 3amau Bropoit yactu OI'D 9
9 | IloBTOpeHHne U 0000IICHIE 9
Hroro: 99
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