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Pabouast mporpamMma 1o yueOGHOMY nmpeamMeTy «Anredpa» COOTBETCTBYET TPEOOBAHUAM

®denepallbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTeILHOTO CTAaHAAPTa OCHOBHOTO O0IIEro
00pa3oBaHUs, COCTABJICHA HA OCHOBE paboyeii MpOrpaMMbl HPeOMEmHOU TUHUU YHEOHUKO8
«Anzeopa» (asmopvt A.I'.Mep3naxk, B.b. Ilonouckuii, M.C. Axup; noo peo.llooonvckozo B.E.)

Onucanue mecma yuedHo20 npeomema 6 y4edOHOM niaHe

KJ1acc Yucao 9yacoB B HENEITIO Yucno 9acoB B IoJ
7 xjacc 3 102
8 Kiacc 3 102
9 xiacc 3 102
Hroro: 9 306

l'[.na}mpyeMbIe pe3yJbTaTbl 0CBOCHUSA yqeﬁﬂoro npeamMera

Juunocmmuote pe3yjiomamal.

BOCIIUTAaHUE POCCHUMCKON TIpakIAaHCKOM MIEHTHUYHOCTH: NATPUOTU3MA, YBAKEHHS K
OteuecTBY, OCO3HAHUS BKJIa/la OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAYKH;
OTBETCTBEHHOE OTHOIIEHHE K YYEHMIO, TOTOBHOCTb M CIIOCOOHOCTH OOyYaromMxcs K
CaMOPAa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBALIMU K O0YUYCHHIO U ITO3HAHMUIO;
OCO3HaHHBIM BHIOOp M TIOCTPOEHUE JajbHEWIIEH WHAMBUAYAIbHON TPAaeKTOpUHU
oOpa3oBaHusi Ha 0aze OPUEHTHPOBKM B Mupe npodeccuil u npodeccuoHaIbHbIX
IMPEAIOYTEHUH € YYETOM YCTOMYMBBIX IIO3HABATEIBHBIX HHTEPECOB, a TaKXe Ha
OCHOBE (OPMHUPOBAHUS YBAXKUTEIBHOTO OTHOLICHUS K TPYAY, Pa3BUTHE OIbITa
y4acTus B COLUAIIBHO 3HAYUMOM TPYJIE;

YMEHHE KOHTPOJIMPOBATh IIpPOLlECC M pe3ynbTaT y4eOHOM U MaTeMaTH4eCKOU
JEeATEIbHOCTH;

KPUTHUYHOCTb MBIIIJIEHUS, WHULIHMATHBA, HAXOJYUBOCTb, AKTUBHOCTH IIPU PELICHHUU
MaTeMaTU4YECKUX 3a1ad.

Memanpeomemmnuoie pe3yibmamal:

YMEHUE CaMOCTOSITEIbHO ONpPENENsATh LEeJId CBOEro OOy4eHHs, CTaBUTh U
dopmynupoBarh a1 cebs HOBBbIE 3aJaud B yu€Oe: pa3BUBaTb MOTHUBBI U HHTEPECHI
CBOEH MO3HABATEIBHON JAEATEIBHOCTH;

YMEHHE COOTHOCHTbH CBOU JACHCTBUS C INIAHUPYEMBIMHU pPE3YJIbTAaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEW IEATEIBbHOCTH B IIPOLIECCE IJOCTHUKEHMS PE3yIbTara: ONPEACNIAThH
cnocoObl  JeMcTBUH B paMKax MpPEUIOKEHHBIX  YCIOBUH W TpeOOBaHMIA;
KOPPEKTUPOBATh CBOU JEUCTBUSA B COOTBETCTBUM C U3MEHSIOLIEHCA CUTYaLUEH;
YMEHHME ONpEeNeNiTh IOHATHUS, CO3/1aBaTh OOOOIIEHUs, YCTaHABIUBAaTh AaHAJIOTHH,
KJIaCCU(UIIUPOBATh, CaMOCTOSITEIbHO BBIOMpATh OCHOBaHUS W KPUTEpUU AJs
KJIaccu(UKaluy;

YMEHHME YCTAHABIMBATh NPUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE
paccyxaeHue, yMo3aKkiaodeHne (MHIyKTUBHOE, TeAYKTUBHOE U M0 aHAJIOTHUH) U JIeTaTh
BBIBO/JIBI;

pa3BUTHE  KOMIIETEHTHOCTM B  00JlacTM  MCHOJb30BaHUSA  HMHPOPMAIMOHHO-
KOMMYHUKAI{UOHHBIX TEXHOJIOTHH;

NepBOHAYalbHbIE MpPEICTaBICHUS 00 HaesX M O METoJaX MaTeMaTHKH Kak o0
YHUBEPCAJIBHOM SI3bIKE HAYKHM M TEXHUKH, O CPEICTBE MOJEINPOBAHUS SABJICHUU H
IIPOLIECCOB;

YMEHHME BHJIETh MaTE€MaTHYECKyI0 3a7adyy B KOHTEKCTE MHpOOJIEMHON CHTyaluu B
JPYTUX JUCHUIUIMHAX, B OKPYXKAIOIIEH J>XU3HU; YMEHUE HAXOAUTh B PAa3JINYHBIX
UCTOYHUKAX UH(POPMALIHIO0, HEOOXOAUMYIO JUIsl PELICHUS] MaTeMaTHUeCKUX MpoOseM, 1



NPEACTaBIATH €€ B MOHATHON (hopMe, MPUHUMATD PEIICHHE B YCIOBUSAX HETIOJHOW HITH
U30BITOYHOMN, TOYHOW MJIM BEPOSTHOCTHON MH(pOpPMAIUY;

¢ yMEHHME TIOHMMAaThb M HCIOJIb30BaTh MAaTeMAaTHYECKUE CPEACTBA HATJSJAHOCTH
(rpaduku, TaOMUIBI, CXeMBl W Ap.) Ui  WUIIOCTPAllMW, HWHTEPIpETaIH,
apryMeHTalNu;

e yMCHHE BBIJIBUraTh TUIOTE3bl NPHU PEUICHWH 3aJa4M, MOHHMAaTh HEOOXOIUMOCTh HX
POBEPKU;

¢ [IOHMMAaHUE CYIIHOCTH aNTOPUTMHYECKHMX TNPEANUCAHUH W yMEHHE JeHCTBOBAaTh B
COOTBETCTBUU C MPEITOKEHHBIM aJTOPUTMOM.

Ilpeomemmnoie pe3yromamot:
BbinyckHuk HayuyuTces B 7-9 kiaccax (IS HCIIOJIb30BAHUS B NIOBCEIHEBHOM KU3HU H
o0ecredyeHUs1 BO3MOKHOCTH YCIIEIHOT0 MPOA0JIKeHs1 00pa3oBaHus HA 0a30BOM YPOBHeE)
DJIeMeHThbI TeOPMH MHOKECTB 1 MATEeMAaTH4YeCKOH JIOTUKH

e OnepupoBaTh Ha 6a30BOM ypoBHe' MOHATHAMH: MHOKECTBO, 3JE€MEHT MHOXKECTBA,
MIOJAMHOKECTBO, TPUHAIJIEKHOCTh;

®  33]aBaTh MHOYKECTBA [IEPEUYHUCICHUEM UX 3JIEMEHTOB;

® HAXOAWTH NepeceyeHne, 00beTUHEHHE, TOJIMHOKECTBO B MPOCTEUIIIUX CUTYALIUX;

e omepupoBaTh Ha 0a30BOM YpOBHE TMOHSATUSMU: OIpEAENeHUE, aKCHOMa, Teopema,
JI0Ka3aTelIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl HOATBEPKIACHUS CBOMX BbICKA3bIBAHMIA.
B noBceHeBHOM KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:

®  HCNONB30BaTh TpapHUuEcKOe IMPEICTABICHHE MHOMECTB JUIsl OMUCAHUS PeajbHBIX
MPOLIECCOB U SIBIICHUH, MPU PEUICHUH 3a/1a4 IPYTUX YUeOHBIX MPEAMETOB.
Yucaa

e OnepupoBaTh Ha 0a30BOM YPOBHE IOHSTHUSIMM: HAaTypaJIbHOE YHCIIO, LIEI0E YUCIIO,
OOBIKHOBEHHast Jpo0Ob, JAecATHYHas JpoOb, CMemaHHas JpoOb, palHOHAIbHOE YHUCIIO,
apumMeTHuecKuil KBaJipaTHbIH KOPEHb;

®  JCIOJIB30BaTh CBOMCTBA YMCEJN U NPABUJIA JCHUCTBUN ITPH BBIIIOJHEHNUN BBIYMCIICHU;

®  JCIOJIb30BaTh MPU3HAKHU JAEIUMOCTU Ha 2, 5, 3, 9, 10 pu BBINOJHEHUH BBIYUCICHUN
Y PELIEHUH HECITIOKHBIX 3a7ay;

®  BBIOJHATH OKPYTJIEHUE PAllMOHAIIBHBIX YHCEN B COOTBETCTBUU C IIPABUJIAMY;

®  OLCHMBAaTh 3HAYECHUE KBAJIPATHOTO KOPHSI U3 MOJIOKUTEIBHOTO LIEJIOT0 YUCIIA;

®  pacrno3HaBaTh palMOHAJbHBIE U UPPAIOHATIbHBIE YNCIIA;

®  CpaBHHUBATh YHCIA.
B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:

®  OLCHUBAaTh PE3YJIbTAThl BBIYMCIECHUN NPU PELIEHUH NIPAKTUYECKUX 33/1a4;

e  BBIIOJHATH CPABHEHHE YHCEIl B PEAIbHBIX CUTYalUsX;

®  COCTaBJIATH YHCJIOBBIE BBIPAXKEHUS NPU PEUICHUM NPAKTHUYECKHX 3alad U 3a7ad U3
JIPYTUX y4eOHBIX MPEIMETOB.
ToxnecTBeHHBIEC IPe0OPa30BAHUA

e BpImonHATE HECNoXKHBIE NpeoOpa3oBaHUs s BBIYUCICHHS 3HAUYEHUM YHUCIIOBBIX
BBIPQXECHHM, COJIEp)KaIMX CTENEHH C HaTypaJbHbIM II0Ka3aTelIeM, CTENEHU C LEIbIM
OTpHULATENIbHBIM I10Ka3aTeleM;

®  BBLINOJHATH HECJOXKHBIE MPeoOpa3oBaHUs LEIbIX BbIPAKEHUH: PaCKpbIBaTh CKOOKH,
IPUBOINUTH MOAOOHBIE ClIaraeMble;

1 351ech 1 manee — pacro3HaBaTh KOHKPETHBIE IPUMEPHI OOIMX MOHATHI 110 XapaKTEPHBIM MPU3HAKAM, BBITOIHATH
JICHCTBUS B COOTBETCTBUU C OIPEIEIICHUEM U IPOCTEUIIMMY CBOMCTBAMU IIOHATUN, KOHKPETU3UPOBATh IPUMEPAMHU
o011Me ITOHITHS.



®  HCIOJIb30BaTh (HOPMYINBI COKPAIICHHOTO YMHOXEHHS (KBaJpaT CYMMBI, KBaapaT
Pa3HOCTH, PA3HOCTH KBAJIPATOB) VISl YIIPOIICHUS BEIYMCICHUN 3HAUCHHUI BBIPAKECHUN;

®  BBHINOJHATH HECIOXKHBIE MpeoOpa3oBaHusl JIPOOHO-TUHEHHBIX BBIPAKEHUH U
BBIPKEHHM C KBaJPaTHBIMU KOPHSIMH.

B noBceHeBHOM KU3HM M TIPH M3Y4YE€HHH APYTUX NMPeJIMETOB:

® [IOHMMAaTb CMBICJI 3aIIUCH YHCIIA B CTAHJAPTHOM BUJE;

e  omnepupoBaTh Ha 6a30BOM YPOBHE MOHITHEM «CTaHJAPTHAS 3aIIUCh YHCIIAY.
YpaBHeHus1 1 HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM YypOBHE MOHITHSIMH: PaBEHCTBO, YHCIOBOE PaBEHCTBO,
YpaBHEHUE, KOPEHb YPABHEHMsI, PELICHUE YpaBHEHMsI, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHNE HEPABEHCTBA;

®  [IPOBEPATH CIIPABEIIIUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pelaTh JMHEWHBIE HEPABEHCTBA W HECIOXXHBbIE HEPABEHCTBA, CBOJSIIMECS K
JIMHEUHBIM;

®  pelIaTh CUCTEMBI HECIIOKHBIX JTUHEHHBIX YPABHEHUMN, HEPABEHCTB;

®  [POBEPSATH, ABJSACTCS JU JAHHOE YHCIIO PEIICHUEM ypaBHEHUs (HEpaBEHCTBA);

e  pemiath KBaJIpaTHbIE YpaBHEHUS 10 (HopMylie KOpHEH KBaJApaTHOTO YpaBHEHNUS,

e  1300paXkaTh peUICHHs HEPABEHCTB M UX CHCTEM Ha YHCIOBOM MPSIMON.

B noBceHeBHOM KU3HM M TIPM M3Y4YE€HHH APYTUX NMPeJIMeTOB:

®  COCTaBJIATH U PEILIaTh JIMHEWHbIE YpaBHEHMsI NPU PELIECHUU 3aja4, BO3ZHUKAIOIIUX B
IPYTUX y4eOHBIX NMpEeAMETax.

DOyHKIUHA

e Haxonuth 3HaueHHE (QYHKIMU IO 33JaHHOMY 3HAUCHHIO apTyMEHTA;

® HaxOJuTh 3HAUCHHE ApPTryMEHTa IO 3aJ]aHHOMY 3HAYCHHIO (PYHKIIMH B HECIOXKHBIX
CUTYaIHUsX;

®  OOpeleNiTh IOJOKEHUE TOYKM IO €€ KOOpAMHATaM, KOOpJAUHAThl TOYKH IO €€
MIOJIO’KEHUIO HAa KOOPAMHATHOM INIOCKOCTH;

e 10 rpaduKy HaXoAWTh OOJACTh ONpEAETCHUs, MHOXECTBO 3HAYCHUH, HYIH
(GYHKIIMM, TNPOMEXYTKHM 3HAKOIOCTOSHCTBA, NPOMEXKYTKM BO3pacTaHus U  yObIBaHWUS,
HauOoJIbIlIee U HANMEHbIIIee 3HaUeHUs (QYHKIIUH;

®  CTPOUTH I'padUK JUHEHHONU (PYHKIMH;

®  TPOBEPSATH, SABISAETCS JIU NAHHBIN rpaduk rpadukoM 3a1aHHON QYHKIMH (JTUHEHHOH,
KBaJIpaTUYHOM, 00paTHON MPOMOPLIUOHAIBHOCTH);

e onpenensaTh NPUOIMKEHHbIE 3HAYEHUS KOOPAMHAT TOYKH IepecedeHus: rpapukoB
byHKIIHI;

e omnepupoBaTb Ha  0a30BOM  ypOBHE  MOHSTHSAMHU:  IOCJIEOBATEIbHOCTb,
apupMeTHuecKas IporpeccHsi, reoMeTpHUecKas Iporpeccus;

e pemarh 3aJayd Ha MPOrPECCHM, B KOTOPBIX OTBET MOXKET OBITh MOJy4YeH
HETOCPEICTBEHHBIM MMOJICYETOM 03 MpUMEHEHUs (POPMYII.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:

®  UCNOJB30BaTh 'paMKU pPeaTbHbIX MPOLECCOB U 3aBUCUMOCTEH A ONpENeeHus ux
CBOMCTB (HamOoJbIIMEe M HAUMEHbIINE 3HAU€HUs, NMPOMEXKYTKH BO3pacTaHUS U yObIBaHUS,
00J1aCTH MOJIOKUTETHHBIX M OTPULIATENBHBIX 3HAUCHUH U T.11.);

®  HCIIOJIb30BAaTh CBOWMCTBA JIMHEHHOW (YHKIIMU U ee rpaduK MpU pelieHrud 3aaad u3
JIPYTUX y4eOHBIX MPEIMETOB.

CraTHCTHKA M TeopHs BEPOSITHOCTEH

e lImers mpencraBieHHE O CTAaTUCTUYECKUX XapaKTEPUCTUKAX, BEPOATHOCTHU
CITy4altHOTO COOBITHS, KOMOMHATOPHBIX 3a7a49ax;

e pemarbs MpocTedlIMe  KOMOMHATOpHBIE  3aJaud  METOAOM  MpSAMOro U
OpraHU30BaHHOTO Nepedopa;

®  MPEACTaBIATH JAHHBIE B BUJIE TAOIUI, AUarpaMM, TpaduKoB;



e  yuTaTh UH(OPMAIIHIO, TPEICTABICHHYIO B BUJE TaOIUIIbI, IUArpaMMBbI, TpadukKa;

®  OMpeleNaTh OCHOBHbBIE CTATUCTUYECKNE XapAKTEPUCTUKU YHCIOBBIX HAOOPOB;

®  OLIEHUBATb BEPOATHOCTH COOBITHS B IPOCTEHIINX CIyYasiX;

®  UMETh IIPEJCTABICHHUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBJICHUSX.
B noBcegHeBHOIi ;KM3HM M PU U3YYeHHH JPYIUX MPeAMETOB:

®  OLIGHMBATHh KOJIMYECTBO BOSMOXKHBIX BAPUAHTOB METO/IOM Iepedopa;

® UMEThb NPEICTABICHHE O POJM NPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI;

® CpaBHUBaTb OCHOBHBIC CTATUCTHYECKUE XAPAKTEPUCTHUKH, MOJIyUYEHHBIE B MpOLIECCe
pelLeHHs IPUKIIAAHOM 3a1aun, U3yUEeHUs PEAbHOTO SBJICHMS,

®  OLIEHUBATh BEPOATHOCTb PEANIbHBIX COOBITUI U SBJICHUN B HECTIOXKHBIX CUTyalHUsX.
TexcToBbIE 321241

e Pemarth HECIOXKHBIC CIOKETHBIE 33a[aud pPa3HbIX THIIOB Ha Bce apuU(pMETHUYECKHE
JIeHCTBHS,

® CTpOUTh MOJEIb YCIOBHMS 3ajaud (B BHAE TaOJIMIBL, CXEMbl, PHUCYHKA WIH
yYpaBHEHHsI), B KOTOPOH JaHBI 3HAYCHUS JIBYX M3 TPEX B3aMMOCBS3aHHBIX BEJHYWH, C IEIBIO
IIOMCKA PELICHUs 3a1a4H;

®  OCYILIECTBIAThH CHOCOO MOUCKA PELICHUS 331a4H, B KOTOPOM PacCyKIEHUE CTPOUTCS
OT yCJIOBUS K TpeOOBaHUIO WK OT TPeOOBaHUS K YCIOBHIO;

®  COCTaBIIAATH IUIAH PEIICHUS 3a/1a4H;

®  BBIJICIATH ITAIBI PEUICHUS 3aa4H;

®  UHTEPHPETHPOBATH BBIUUCIUTENBHBIE pPE3ylbTaThl B  3ajgade, MCCIEI0BaTh
IIOJIyYEHHOE PEIlIEHUE 3a/auu;

®  3HATH Pa3JIMUME CKOPOCTEH 00OBEKTA B CTOSIYEH BOJIE, MPOTUB TEUEHHUS U TI0 TEUEHUIO
peKu;

e  pewlaTh 3aJja4yd Ha HAXOKICHUE YAaCTH YMCJIa U YHUCIIA IO €ro YacTH;

e pemath 33Ja4d  Pa3HbBIX THUNOB (Ha paboTy, Ha TOKYIKH, Ha JBU)XXEHHUE),
CBSI3BIBAIOIINX TPH BEJIMYHHBI, BBIIEIATH 3TH BEIMYMHBI U OTHOIIECHHUS MEXTy HUMH;

®  HAXOJUTh MPOIEHT OT YKCJA, YUCIO MO MPOIEHTY OT HET0, HAXOJHUTh MPOIEHTHOE
CHIDKEHHE WM MPOLIEHTHOE TOBBIILIEHHE BETUYMHBI;

®  peulaTh HECJIOXKHBIE JIOTHUYECKUE 33/1a4l METOJIOM PacCyXkJIEeHU.
B noBceaHeBHOI :KM3HM M IPU U3YYeHHUH JPYIHX NPeAMETOB:

®  BBIJBUTaTh TMIOTE3bl O BO3MOXHBIX MNPEEIbHBIX 3HAUEHUSAX HCKOMBIX B 3ajaye
BEITMYUH (JIeTIaTh IPUKUIIKY).
I'eomerpnueckue Gpurypsl

e  OmnepupoBaTb Ha 0a30BOM YPOBHE MOHATUSAMH reOMETpHUECKUX Guryp;

e u3BIeKaTb HWHPOpPMALMIO O TEOMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekax B SBHOM BH/IC,

® TpPUMEHSTHh IS pEIIeHHs] 3a7ad TeOMEeTpUYecKHe (aKThl, €CIH YCIOBUS HX
NpUMEHEeHHUs 3aJ1aHbl B IBHOM (hopme;

e pemarth 3a/7a4d HAa HAXOXKACHUE TE€OMETPHUECKMX BEJIMYMH IO 0Opa3laM WM
QITOPUTMaM.
B noBcegHeBHOI :KM3HM M NIPU U3YYeHHH JPYIUX NPeAMETOB:

®  UCINOJB30BaTh CBOMCTBAa I'e€OMETPUYECKUX (UIYp Ul pEIIeHUs TUIOBBIX 3ajad,
BO3HHUKAIOIINX B CUTYAIMSIX MOBCEAHEBHOM XKHU3HH, 3a1a4 MPAKTUUYECKOTO COJIEPKAHMUS.
OTHowIeHNs

e OmnepupoBarb Ha 0A30BOM YpOBHE MOHSATHIMU: PABEHCTBO (UTYp, paBHbIE (UTYPHI,
PaBEHCTBO TPEYrOJbHHUKOB, MapaUICIbHOCTD MNPSAMBIX, MEPHEHIUKYIAPHOCTh TMPSMBIX, YTJIbI
MEXy IPSIMBIMHA, TIEPIICHIUKYIISIP, HAKIIOHHAS, TIPOCKIIHS.
B noBcegHeBHOI :KM3HM M NPU U3YYeHHUH APYTrUX NPeAMETOB:



®  JCIOJIb30BaThb OTHOILUCHMS Ul DPELICHMs IPOCTEMINMX 3a7ad, BO3ZHUKAIOLIUX B
peanbHOU KU3HU.
HN3mepeHusi M BBIYUCICHHUS

e BpIOJHAT U3MEpPEHUE [UIMH, PACCTOSHMM, BEJIMYMH YIVIOB, C IOMOULIBIO
WHCTPYMEHTOB U1l U3BMEPEHUHN [UIMH U YIJIOB;

e nOpuMeHATH (HOpMYJBl MEPUMETPa, IUIOW@AAW M 00beMa, IJIOUIATd IMOBEPXHOCTH
OT/I€JIbHBIX MHOTOTPAHHUKOB IIPY BBIYHMCIICHUSIX, KOT/Ia BCE JAHHBIE UMEIOTCS B YCIIOBUU;

e mnpumeHsaTh TeopeMy Ilucdaropa, 6a3oBble TPUTOHOMETPUUECKHE COOTHOLICHUS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, IIONIAZAEN B MPOCTEUILINX CIydasiX.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeAMETOB:

®  BBIUHCIATH PACCTOSIHUS HAa MECTHOCTH B CTAHJIAPTHBIX CUTYyalMsAX, IJIOMAIUd B
NPOCTEUIINX CIyYasx, IPUMEHSATh (OPMYIIbI B TPOCTEHIIINX CUTYallUsX B TOBCEJHEBHON KU3HH.
I'eomeTpuuyeckue nocrpoeHunst

e U3oOpaxkaTh THUHOBBIE IUIOCKKUE (GUTYPBHI U (QUTYpPHI B MPOCTPAHCTBE OT PYKH H C
IIOMOILBI0 HHCTPYMEHTOB.
B noBcenHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeIMETOB:

®  BBINOJHATH IMPOCTEHIINE MOCTPOSHUS HAa MECTHOCTH, HEOOXOAMMbIE B peallbHOM
JKU3HU.
I'eomeTpnueckne npeodpazoBaHus

e  Crpouts purypy, CHMMETPHUUHYIO JAHHOH (PUType OTHOCHTEIBHO OCH U TOUKH.
B noBcenHeBHOM KU3HM U NPU U3YYEHUM IPYTUX NPeIMETOB:

®  pacrno3HaBaTh JBKEHUE OOBEKTOB B OKPYKAIOIIEM MHUPE;

®  pacrno3HaBaThb CUMMETPHYHBIE (PUTYpBI B OKPY>KAIOILIEM MUDE.
BekTops! M KOOPAMHATHI HA IJIOCKOCTH

e OnepupoBaTh Ha 0a30BOM YypOBHE IIOHSATUSIMU BEKTOp, CyMMa BEKTOpPOB,
MIPOU3BEJICHNE BEKTOPA HA YHCIIO, KOOPAUHATHI HA IJIOCKOCTH;

e onpeneniaTh NPUOMMKEHHO KOOpAWMHATBI TOYKM 1O €€ H300paKeHUI0 Ha
KOOPAWHATHOW IIOCKOCTH.
B noBceqHeBHOM KU3HHU U NIPU U3YYEHUH APYIUX NPEeIMETOB:

®  JCIOJIB30BaTh BEKTOPHI JJIs PELIECHUs POCTEHIINX 3a7a4 Ha ONPEICIICHUE CKOPOCTH
OTHOCHUTEIIBHOTO JBHYKEHUS.
Hcropust MaTeMaTHKHU

e  OnuchiBaTh OTAEJIBHBIE BBIJAIOLIMECS PE3YJbTAThI, IOJIYYEHHBIE B XOIE Pa3BUTHS
MaTE€MaTHUKHU KaK HayKH;

®  3HATH IPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OTECUECTBEHHOU
Y BCEMUPHOM UCTOPHUEH;

e [IOHMMAaTh POJIb MAaTEMATUKH B pa3BuTuu Poccum.
MeTtoabl MaTEMATHKH

e BpiOupare NOIXOASIIMI HM3YyYEHHBIM METOJN JUId peIleHUs H3YYEHHBIX THUIIOB
MaTE€MaTHYECKUX 3a/1a4;

e IlpuBomuTh TpHUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEHM B  OKpYXarouen
JIEHCTBUTEIIBHOCTHU U IIPOU3BEACHUAX UCKYCCTBA.

BbinyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCA B 7-9 Ki1accax AJis1 o0ecriedeHust
BO3MO’KHOCTH YCIIELIIHOTO MPOI0JIKEHUsI 00pa3oBaHus HA 02a30BOM U YIiIy0JIeHHOM
YPOBHAX

JJIeMeHThI TEOPHMH MHOKECTB M MATEMATH4Y€eCKOH JIOTUKH



L4 Onepupoeamb2 NOHAMUAMU. 0np€0€ﬂ€HU€, meopema, axkcuoma, MHOIHCeCmaeo,

XapakmepucmuKku MHOHXCeCM8d, JJeMeHm MHOXCecmsd, nycmoe, KOHeuHoe U OecKOHeuHoe
MHOHCECMB0, NOOMHONCECMB0, NPUHAOTIEHCHOCHb, BKAI0UEHUe, DABEHCINBO MHONCECTE;

®  U300padiCamv MHOHCECMBA U OMHOULEHUE MHONCECTE C NOMOWbIO KPY208 Jiliepa;

® onpeodensimb  NPUHAONEHCHOCMb  NIEMEHMA  MHONCECMBY,  00beOUHeHUuo U
nepeceueHu0 MHOJICecms;

®  3a00a8amb MHOMCECBO C NOMOWDBIO NEPEYUCTIeHUS. DNIeMEHMO08, CI0BECHO20
onucanus;

®  oOnepuposamv  NOHAMUAMU.  BbICKA3bIBAHUE,  UCMUHHOCMb U  JONCHOCMb
BbICKA3LIBAHUS, OMPUYAHUE BbICKA3bIGAHUN, ONepayuy HAO BbICKA3LIBAHUAMU: U, UIU, He,
VCII08HbIE BbICKA3bIBAHUS (UMNIUKAYUL);

®  Cmpoums 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3bIGAHULL.
B noBceiHeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

®  Ccmpoums YenouKu YMO3IAKIIOUEeHUL Ha OCHOBE UCNONb308AHUS NPABUIL I02UKU,

®  UCNONL308AMb MHOJNCECMBAd, ONepayuu ¢ MHONCeCm8amu, ux 2paguueckoe
npeocmasienue 0 ONUCAHUS PealbHbIX NPOYECCO8 U A6NEHULL.
Yucaa

o Onepuposamv NOHAMUAMU: MHONCECMBO HAMYPAILHBIX YUCET, MHONCECMBO UeNblX
yucen, MHONICECMBO PAYUOHAILHBIX YUCel, UPPAYUOHATIbHOE HUCIO, K8AOPAMHbIU KOPEHb,
MHOCECmB0 0elticmBUMeNbHbIX YUCE]l, 2eOMEeMPUYECKdsl UHMePNpemayus HamypaibHblX, YeblX,
PAYUOHATILHBIX, OCUCMBUMENbHBIX YUCE],

®  noHUMAamMb U 00BACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCTA,

®  GLINONHAMb BLIYUCIEHUS, 8 MOM YUCTEe C UCNONIb308AHUEM NPUEMOE DAYUOHATLHBIX
8bIYUCTCHUU,

®  BLINOJIHAMb OKPY2IleHUE PAYUOHANBHBIX YUCET C 3A0AHHOU MOYHOCTbIO,

®  CpasHusamv payUOHAIbHBIE U UPPAYUOHANbHBIE YUCIA,

®  npedcmasiAmb payuoOHAIbHOE YUCILO 8 8Ude 0eCAMUUHOU Opoou

®  YNOpPA0OUUBAMb YUCAA, 3ANUCAHHbIE 8 8U0e 0OLIKHOBEHHOU U 0eCAMUYHOU Opoou,

o naxooumwv HOJ/[ u HOK uucen u ucnonv3osams ux npu peulenuu 3a0ay.
B noBce1HeBHOM KU3HM U NIPH U3YYEHHH APYTUX MPEIMETOB:

®  NpuUMeHAmMb NPAsUNd NPUOTUINCEHHBIX BbIYUCIEHUL NPU peueHuu NpaKmuieckux
3a0a4 u peweHuU 3a0ay Opy2ux y4eOHvIX npeomemos;

®  GLINONHAMb CPAGHEHUe De3VIbMAmMOo8 BbIYUCIEHUNl NPU pPeueHUuU NpPpaKmuiecKux
3a0ay, 6 Mom yucie NPUOTUNHCEHHBIX BbIYUCTECHULL,

® cocmasiamb U OYEHUBAMb UYUCIOBblEe BbIPANCEHUS NPU peuleHUuU NpaKmuieckux
3a0ay u 3a0a4 u3 Opy2ux yueOHvlxX npeomMemos;,

®  3anuUCbIBAMb U OKPY2AMb YUCI08blE 3HAUCHUS PeAIbHbIX eIUYUH C UCNONIb30BAHUEM
DA3HBIX CUCTEM USMEPEHUSL.
ToxnecTBeHHBIEC IPE0OPa30BaAHUA

e  Onepuposamsb NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3amenem, CmeneHu c
yenviM OmpUYamenbHulM NOKA3amenem,

®  GLINONHAMbL NPeobPA308aHUsL UYENbIX BbIPANMCEHUL: Oelicmeusi ¢ O0OHOYIeHaAMU
(cnoxcenue, evluumanue, YMHOJNMCEHUE), OelcmEusi ¢ MHO2OUIEHAMU (CllodceHue, 8bluumanue,
VMHOJICEHUe);

®  GLINONHAMbL PA3NONHCEHUE MHO20YNIEHO8 HA MHOMCUMENU OOHUM U3 CHOCODO08:
8bIHeCeHue 3a CKOOKY, 2PYNNUPOBKA, UCHONb308AHUE POPMYI COKPAUJEHHO20 YMHONCEHUSL,

®  guI0enaAmsb K8AOpAm CyMMbl U pA3HOCMU OOHOUNEHO8,

®  PACKNA0bIBAMb HA MHONCUMENU KBAOPAMHYIU PEXUIeH,

2 3IICCB " Jajec — 3HaTb ONPEACICHUEC TIOHATHA, YMETh MMOACHATDH €0 CMBICTI, YMETb UCIIOJIB30BaTh ITOHATUE U €TI0
CBOIiCTBa IIpyu IpOBCACHNU paCCY)KZ[eHI/II\/‘I, J0Ka3aTeJIbCTB, pCIHICHUU 3a/1a4.



®  GLINOAHAMbL NPeoOPA30BAHU  BLIPANCEHUL, COOEPHCAWUX CMEeNneHUu ¢ YeablMu
OMPUYAMENbHBIMU  NOKA3AMENAMU, Nepexooums Oom 3anucu 6 6ude CmeneHu ¢ Yeabim
ompuyamenbHblM NOKA3amenem K 3anucu 8 guoe opoou;

®  GLINOAHAMbL NPeodPaA308aHusi OPOOHO-PAYUOHANLHBIX BbIPAINCEHUU: COKPAWEHUe
Opobell, npusedenue aneedpaureckux opodeti Kk 0ouemy 3HameHameno, Cl0AHceHUue, YMHONCeHUe,
OeneHue aneebpauyeckux opodeil, 8036e0eHue aneedpauyeckol opoou 6 HamypaIbHy0 U Yeayio
OMPUYAMENbHYIO CIeNneHb,

®  BLINOIHAMb NPEOOPAZOBANHUS BLIPANCEHUU, COOEPHCAUYUX KBAOPAMHbIE KOPHU,

®  guldenamsb K8aopam CyMmbl UIU PAZHOCIU OBYYIEHA 6 BbIPANCEHUSX, COOEPHCAUUX
K8a0pammbvle KOPHU,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPACAUUX MOOYTb.
B noBceiHeBHOM KU3HHU M IPH U3YYEHHH JAPYTUX MPEIMETOB:

®  BLINOAHAMb NPEOOPA30BAHUA U OCUCMBUS C YUCLAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM
suoe;

®  GLINOAHAMbL NPeoOPA306AHUs ANCeOPAUUECKUX BbIPAJICEHUN NPU peuleHuu 3a0ay
Opyaux yueOHblx npeomMemos.
YpaBHeHUsI 1 HEPABEHCTBA

e  Onepuposamb NOHAMUAMU. YPAGHEHUE, HEPABEHCMBO, KOPEeHb YDABHEHUs, peuleHue
HEepPAaseHCcmeda, PAGHOCUNbHbIE YPAGHEHUs, 001acmb onpedeneHus YpaeHeHus (HepaseHcmad,
cucmemvl YpagHeHUll Ul HEPABEHCME);

®  pewams JUHEUHble YPAGHEHUs U VPABHEHUS, C8OOUMbIEe K JTUHEUHbIM C NOMOWbIO
MOACOECMBEHHBIX NPEOOPA306AHUIL,

®  pewamv KEAOpaAmMHvle YPAGHEHUs U YPAGHEHUs, CBOOUMble K KE8AOPAMHBIM C
NOMOWBIO MOAHCOECMBEHHBIX NPEodPA308aAHULL,

®  peuwiamsb OpOOHO-TUHEUHbIE YPABHEHUS,

® pewamv  npocmenuiue  UPPAYUOHANbHLIE — YPAGHEHUS  8UOd f(x) =a,
JE(X) =y9(x);

n

®  pewams ypasHenus suoa X =4,

®  peuwiamv ypagHeHUs CHOCOOOM PA3NONCEHUSI HA MHONCUMENU U 3AMEHbL NePEMEHHOLL,

®  UCNONBL308AMb MEMOO UHMEPBANO8 OJisl peuleHUs Yeavlx U OpOOHO-PAYUOHATLHBIX
Hepagencme,

®  pewiamv TUHElHblE YPAGHEHUS U HEPABEHCMBA C NAPAMEMPAMU,

®  peuiamv HeClOHCHbIE K8AOPAMHbLE YPAGHEHUS C NAPAMEMPOM,

®  peuiams HeClONHCHbIE CUCEMb] TUHEIHbIX YPABHEHUL C NapamMempamu,

®  peuiams HEeCIONHCHbIE YPAGHEHUS 8 YEbIX YUCTAX.
B noBce1HeBHO KU3HM U NIPH U3YYEHHH APYTUX MPeIMETOB:

® cocmasiamv U peulams NUHeliHble U K8AOpammuvie YPAGHeHUs, VPAGHEHUs, K HUM
ceoosuuecs, cucmemvl TUHENHbIX YPAGHEHU, HEePABeHCME NPU peueHUU 3a0ay Opyeux y4eoHvlx
npeomemos;

®  GLINOAHAMbL OYEHKY NPABOON0000Us pe3yIbmamos, NOAYYAeMblX NpU peuleHuu
JIUHENHbIX U KEAOPAMHBIX YPAGHEHUl U CUCMeM JUHEUHbIX YPAGHEeHUll U HEepaeeHCms npu
peuieHuu 3a0a4 Opy2ux yueOHvIX npeomemos;

®  gblOUpAmMb COOMBEMCMEYIOWUE VPABHEHUS, HEPABEeHCMBA UNU UX cucmemvl O
COCMAGNEHUSI MAMeMamuieckoli Mooenu 3a0aHHOU peanbHOU Cumyayuu uiu NnpukiaoHou
3a0avu;

®  yMemb UHMEPNPemuposams NOJYVYEHHbIN NPU peuleHuu ypasHeHUs, HepaseHCmed
UnY cucmemsl pe3yibmam 6 Konmexkcme 3a0aHHOU PealbHOl CUMYayuu Ul NPUKIAOHOU 3A0ayU.
DOyHKIUHA




o Onepuposamb RNOHAMUAMU: DYHKYUOHANLHASA 3A8UCUMOCTb, (QYHKYUA, 2paguK
@yHKYUU, cnocoOblL 3a0aHus PYHKYUU, apeyMeHm U 3HadveHue Gyukyuu, ooiacmes onpedenerus u
MHOJICECMBO  3HAYEHUNl  (YHKYUU, HYIU  QYHKYUU, NPOMENCYMKU 3HAKONOCHOSHCMEA,
MOHOMOHHOCMb YYHKYUU, YeMHOCMb/HeUemHOCMb QYHKYUU,

o cmpoumsb  epaguku  JUHEUHOL, K8AOpamuunou  (yHKyu, obpamuol
NPONOPYUOHATLHOCMU, PYHKYUU UOA: Y = a + % vy =~Ixy=3x, y=|x;

® Ha npumepe K8AOPAMUYHOU (QYHKYUU, UCNOIb308AMb NPeodpa308aHus epagpura
pynxyuu Y=Ff(X) ons nocmpoenus epaguxos pynxyuii y = af (kx+b)+c

®  cocmasnsims YPAaHeHus NpsAMOU N0 3A0AHHBIM YCI0BUAM: NPoXooaujeli yepe3 0ge
MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOX00saujel yepe3 OAHHYI0 MOYKY U NApaiienibHou
OAHHOU NPAMOU;

® uccredosamov yHKYUIO o ee epaghuxy;

®  HAXOO0UMb MHOJNCECMBO 3HAYEHULl, HYIU, NPOMENCYMKU 3HAKONOCMOSAHCMEA,
MOHOMOHHOCIMU KBAOPAMUYHOU (DYHKYUU,

®  onepupoéamv NOHAMUAMU: NOCIE008AMENbHOCHb, APUPMEeMUIecKas npozpeccus,
2eomMempuieckas npoepeccust;

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2EOMEMPUUECKYIO NPOSPECCUIO.

B noBceHeBHOI1 ;KH3HH M NPU U3YYE€HHH IPYTUX MPEAMETOB:

*  ULIIOCMPUPOBANb C NOMOWBIO ePAPUKA PEeATbHYIO 3A8UCUMOCHb UL NPOYECC NO UX
XapakmepucmuKam,

®  UCNONBL308AMb CEOUCMBA U 2PAPUK K8AOPAMUUHOU (YHKYUU NPU peueHUU 3a0ay U3
Opyaux yueOHblx npeomMemos.

TekcToBbIe 3a1a4n

e Pewamb npocmeie U CIOJXHCHble 3aA0a4U PA3HBIX MUNOS, a MAaKHCe 3a0a4u
NOBbIUEHHOU MPYOHOCIUL;

®  UCNONL308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay OJis
ROCMPOEHUs NOUCKOBOU CXeMbl U pelleHUs 3a0ay,

®  paziuuames Mooeib meKcma u Mooeib peuenus 3a0a4u, KOHCMpPYyupoeams K 0OHOL
MOOenu peuleHUs HeCI0ACHOU 3a0ayll pasHvle MOOeIU MeKCma 3a0ayu;

®  3Hamb U NpUMEHAmMb 00a cnocoba noucka pewieHus 3a0ad (om mpebo8aHus K
YCIOBUIO U OM YCI08USL K MPebOB8AHUIO),

®  MOOenUpo8amsb paccylcoenus npu NOUCKe peuenus 3a0a4 ¢ NOMOWbIO epag-cxemvl,

®  gblOeNAMb IMANGL PeUleHUs 3a0aiU U COOEPACAHUE KaHO020 IMana;

*  yMemb GbIOUPAMb ONMUMALLHBIL MEeMOO PeuweHUss 3a0ayu U 0CO3HABAMb 6blOOD
Memooa, paccmMampugams paziuyHvle Memoobl, HAXO00UMb pAa3Hble peuleHus 3a0adi, eciu
B03MOJICHO,

®  QHAIUBUPOBAMb 3aMPYOHEHUs NPU PEUUEHUU 3A0aY,

®  GLINOAHAMb PA3IUYHbIE NPEeoOPA308aAHUS NPEONONCEHHOU 3a0ayl, KOHCMPYUPOBAMb
Ho8ble 3a0a4u U3 OAHHOU, 8 MOM Yucie obpamHule;

®  UHMEpPNpemuposams  GbIYUCIUMENbHbIE pe3yabmambsl 6 3adave, UCCLe008amb
HOJYYEHHOe peuenue 3a0a4l;

®  GHAMUZUPOBATL  BCEBOZMOMNCHbIE CUMYAYUU  3AUMHO20  PACHONIONCEHUS  O8YX
00beKmMo8 U U3MeHeHue UX Xapakmepucmuk Npu COBMECMHOM OBUINCEHUU (CKOpOCMb, 8peMs,
paccmosiHue) npu peuleHuu 3a0ay Ha O0sudceHue 08yX 00beKmo8 KaK 8 O0OHOM, MaK U 8
HPOMUBONONIONCHBIX HANPABTIEHUSAX,

®  UCCIe008amMb BCEBO3MOCHBIE CUMYAYUU NPU PeUeHUU 3a0ay Ha 08UdCEHUe NO peke,
paccmMampusams pasHvle CUCHEeMbl OmMcyema,

®  peuwams pazHOOOPA3HbIE 3A0aYU «HA YACMUY,



® pewamsv U 00OOCHOBLIBAMb CB0€ peuleHue 3a0ay (8bl0eNAMb MAMEMAMUIECKYIO
OCHOBY) HA HAXONHCOEHUe Yacmu YUCIA U YUCIA NO €20 YACU HA OCHO8e KOHKPEMHO20 CMbLCIA
opoou;

®  0CO3HABamb U OOBACHAMb UOSHMUYHOCb 3A0AY PA3HBIX MUNOS, C8A3bIEAIOUUX MPU
senuyunbl (Ha pabomy, Ha NOKYNKU, HA OBUdCEHUE), 8bl0eNAMb IMU GENUYUHB U OMHOULEHUS
MedHCcOy HUMU, NPUMEHAMb UX NPU peuleHul 3a0ay, KOHCMPYUposams CcOOCMEEeHHble 3a0ay
VKA3AHHBIX MUNOS,

®  gnademsv OCHOBHbIMU MEMOOAMU PeuleHUs 3a0ay Ha CMeCU, CNLA8bl, KOHYEHMPayuu,

®  pewams 3a0auu Ha NPOYEHMDbL, 8 MOM YUCTE, CLONCHbIE NPOYEHMbL C 0O0CHOBAHUEM,
UCNONL3YA pasHvle CNOcoObl,

®  pewams jo2utecKue 3a0ayu pazHblMU CnOCObaMU, 8 MOM YUcie, ¢ 08YMsl ONOKAMU U
¢ mpems 610Kamu OaGHHBIX C NOMOWbIO MAOIUY,

® pewamv 3a0auu NO KOMOUHAMOpUKE U Meopuu 6eposimHOCmell HA OCHOBe
UCNONIL30BAHUS USYYEHHBIX MEMOO08 U 0O0CHOBLIBAMb peleHUe,

®  peuiams HeClOHCHbIE 3a0ayl N0 MAMeMamu4eckol Cmamucmuxe,

®  061a0emb OCHOBHbIMU MEMOOAMU PEULeHUsl CIOHCEMHbIX 3a0ay. apugdmemuiecKkul,
aneebpaudeckuil, nepebop 8apuUaAnmMos, 2eoMempuiecKutl, epaguyeckuli, NPUMeHAMb UX 8 HOBbIX
1O CPABHEHUIO C U3VUEHHBIMU CUMYAYUSIX.
B noBceiHeBHO KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

®  gblOenamb NpuU peuwieHuu 3a0ay XapaxKmepucmuKky paccmMampusaemol 8 3aoaue
cumyayuu, OmauyHvle OMm peabHblX (me, Om KOMOPbIX aOCmMpasupo8aIucy), KOHCMPYUposams
HO8ble CUMyayuu ¢ y4emom SMux Xapakmepucmux, 6 YACMHOCMU, NPU peuleHuu 3a0ay Ha
KOHYeHmpayuuy, y4umsléams ni0MmHOCMb 6eujecmad;

®  pewams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs. PEAbHbIX CUMYAYUl,
8 KOMOopulx He mpebyemcs MOYHbIU 8bIYUCTUMETbHBIU Pe3yIbmam,

®  pewams 3a0ayu Ha 0BUMCEHUE NO peKe, PACCMAMPUBAsL PA3Hble CUCEMbl OMcYema.
CTaTHCTHKA U TeOpHs BEePOSITHOCTEMH

o  Onepuposams nowsmuaAMu: CcmolOuYamvle U Kpyeosvie Ouazpammsl, madIuysl
OaHHbIX, CpeOHee apugmemuieckoe, MeOuand, Hauboavuiee U HauMeHblulee 3HaUeHUs: 8blIOOPKU,
pazmax 8blOOpPKU, OUCNEPCUs U CMAHOAPMHOE OMKIOHEeHUe, CAYUAUHAS USMEHYUBOCTb,

® u3zgnexkamv UHpOpPMAYUIO, NPeOCMABNIeHHYI0 6 madbiuyax, Ha Oudaspammax,
epaguxkax;

® cocmasiams mabauysl, CMpoUms OUAZPAMMbL U 2paUKU HA OCHOBE OAHHbIX,

®  onepupoéamv NOHAMUAMU: DAKMOPUAT YUCIA, NEPEeCAHO8KU U COYEMAHUs,
mpeyeonvnux llackans,

®  NpUMEHAMb NPABUTIO NPOU3BEOCHUS. NPU PeLUeHUU KOMOUHAMOPHBIX 3a0al,

®  onepupogamv NOHAMUAMU: CIYYAUHLIL ONbIM, CAYYAUHBIL 6blOOp, UCHBIMAHUE,
aleMeHmapHoe CayuaiHoe cobvimue (Ucxoo0), Klaccuueckoe oOnpeoesieHue 8eposimHOCmuU
CYYAiHO20 cOObIMUS, ONepayul Hao CLYYAUHLIMU COOLIMUAMU;

®  npeocmasiamsb UHGOPMAYUIo ¢ NOMOWbIO Kpy208 Jiliepa;

® pewamv 3a0auu HA GbIYUCIEHUE BEPOSIMHOCIU C NOOCYEMOM KOIUYecmsd
BAPUAHMOB C NOMOULIO KOMOUHAMOPUKU.
B noBceHeBHOM KU3HHU M NIPH U3YYEHHHU JAPYTUX MPEIMETOB:

®  u381€KAMY, uHmMepnpemuposams u npeobpazoevieamy ungopmayuro,
NPeOCMAsIeHHylo 8 madIuyax, Ha Ouazpammax, 2pagukax, Oompaxicarowylo Cceolucmed u
XapakxmepucmuKu peaibHblX NPoYecco8 U a61eHull;

® onpedenamv CmMamMucmMudecKue XapaKxmepucmuKku — 6blOOpoK Nno  mabauyam,
ouazpammam, epapuram, GbINOIHAMb CPAGHEHUE 8 3A8UCUMOCIIU OM Yelu peuleHus 3a0ayu;

®  OYeHUBAMb 8EPOSIMHOCTNG PEAbHbIX COOLIMULL U SGIEHU.
I'eomerpuueckue Gpurypsl

o Onepuposams NOHAMUAMU 2EOMEMPUYECKUX Pueyp;



®  u381eKamv,  UHMEPNPemuposams U  Npeobpasoevleamv — UHGOpMAYUr O
eeomempuieckux ueypax, npedcmasienHylo Ha 4epmexcax,

®  npumeHAmb 2eomempuueckue Gaxkmol O peuleHus 3a0ay, 6 MOM YUCIe,
NPeONnoNazaruux HeCKOJIbKO WA208 peueHus;

*  Jopmyruposamv 6 NPOCMEUUUX CLYYAAX CBOUCMBA U NPUSHAKU (ueyp,

®  00KA3bIBANMb 2eOMEMPULECKUE YINBEPIHCOCHUSL,

® guademv CMAHOAPMHOU Kiaccugukayuel nNiIOCKUX ¢ueyp (mpeyeorbHuKos u
YUemulpexy201bHUKOB).
B noBceaHeBHOI1 ;KM3HU M PU U3YYe€HHH IPYTUX MPEAMETOB:

®  UCNONL308AMb  CEOUCMBA  2eOMEeMPUYECKUX  @ueyp 01 peuweHus  3a0ay
APAKMU4ecKoeo Xapakmepa u 3a0ay U3 CMEe*CHbIX OUCYUNTUH.
OTHomeHust

o  Onepuposame NOHAMUAMU: PABEHCMBO (Queyp, pasHvie Gueypol, PABEHCMBO
MpeyeoNbHUKO8, NAPALIEIbHOCMb NPSAMbIX, NEPNEHOUKYISPHOCMb NPAMbIX, Velbl MeHCOy
NPSAMbIMU, NEePREeHOUKYIApP, HAKIOHHAS, NpoeKyus, noododbue dueyp, noooduvie gueypsl,
NnOO00OHbLEe MPEY2OIbHUKU,

*  npumensmv meopemy Daneca u meopemy 0 NPONOPYUOHANLHLIX OMPE3KAX NpU
peuieHuu 3a0a4,

®  Xapakmepuzo8amv 63AUMHOE PACNONOJNCEHUe NPAMOU U OKDPYICHOCMU, O08YX
OKpYJHCHOCMELL.
B noBceHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

®  UCNONL308AMb OMHOWEHUS OJISl PEUeHUs. 3a0aU, BO3SHUKAIOWUX 8 PedibHOU HCUSHU.
N3mepennsi u BbIYHCIEHHS

e  Onepuposams npedcmasienusmu o0 ONUHe, NIOWAOU, 00beme KAaK BeIUYUHAMU.
Ipumensmo meopemy Ilugpazopa, gpopmynvt niowaou, obvema npu peuieHuu MHO20UAL08bIX
3a0au, 8 KOMOPLIX He 6Ce OaHHble NPeOCMABIeHbL I6HO, A MPeOyIOM GbIYUCIEHUL, ONEPUPOBAND
bonee WUpoKUM KOIUYecmeom hopmyn ONUHbL, NI0OWAOU, 00beMd, 8bIYUCTAMb XAPAKMEPUCTUKU
KoMOuHayuti ueyp (OKpyscHocmell u MHO20Y20NbHUKOB) GbIUUCISMb PACCIMOSHUS MENHCOY
Queypamu, npumeHams mpucoHomempudeckue opmyavl Ol GbIYUCIEHUU 8 DOJlee CILONCHBIX
CYUAsIX, NPOBOOUMb GbIYUCIEHUS. HA OCHOBE PABHOBEIUKOCMU U PABHOCOCMAGIEHHOCMU,

®  1POBOOUMDb NPOCMIbLE BLIYUCIEHUS HA 00BEMHBIX MeNax,

®  ¢opmynuposams 3a0auu Ha GvlUUCIeHUe OIUH, niowadel U 00beMOo8 U peulams ux.
B noBce1HeBHOM KU3HHU M TIPH U3YUYEHUH APYTUX MPEIMETOB:

®  1POBOOUMD BLIYUCTICHUS HA MECTHOCMU,

®  npuMeHsmMb GOPMYIbL NPU GLIYUCICHUSX 8 CMENCHLIX YYeOHbIX npeoMemax, 6
OKpYdHcaroufeli 0eucmeumenbHOCmu.
I'eomeTpruyeckue nocTpoeHus

o I3006padicamv  ceomempuyeckue @Queypbl N0 MEKCMOBOMY U  CUMBOIbHOMY
ONUCAHUIO;

®  CB0DOOHO ONEPUPOBAMb YEPMENHCHBIMU UHCINPYMEHMAMU 8 HECLONCHBIX CVUASX,

®  GLINOAHAMbL NOCMPOEHUS MPEYONbHUKOS, NPUMEHAMb  OMOelbHble Memoobl
HOCMPOEHULl YUPKYJIeM U TUHEUKOU U Npo8oOUmMb npocmeliuiue uccie008aHus YUcia peuleHull;

®  u300padxcamb mMunogvle MNIOCKUe @Oueypbl U 0OveMHble mena ¢ NOMOWbIO
NPOCMeUuUx KOMNbIOMEPHbIX UHCIPYMEHMO8.
B noBceiHeBHO KU3HM ¥ TIPH U3YYEHHH JAPYTUX NMPEIMETOB:

®  GLINOAHAMbL NpOCMeluue NOCMPOeHUs HA MeCMHOCMU, Heo0Xoo0umble 8 pednbHOl
JHCUHU,

®  OYeHUBAMb Pa3Mepbl PeabHblX 00bEKMO8 OKPYACAIOUe20 MUPQ.
IIpeoOpa3oBanus

e  Onepuposamv nouamuem OBUdNCEHU U NpeodpPA308anusi noooodus, e1acens
npuemMamu nocmpoenus ueyp ¢ UCNOIb308AHUEM OBUJNCEHUL U Npeodpazosanuii noooodus,



NPUMEHAMb NOJIYYeHHble 3HAHUSL U ONbIM NOCMPOEHULl 8 CMENHCHbIX NpeoMemax U 6 peaibHblX
CUMYAYUsAX OKpYHcaouje2o mupa,

e cmpoumbs ¢uecypy, nNOO0OHYIO OAHHOU, NOJIBL30BAMBCSA CEOUCMBAMU NOO0OUA O
000CcHOBaHUSL C8OUCME uyp,

®  NpUMEHAMb CBOUCMBA OBUMNCEHUU O]l NPOBeOeHUs Npocmenuux 0060CHOBAHUL
ceoticme ghuzyp.
B noBceiHeBHO KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  NPUMEHAMb CEOUCMBA OBUNCEHUU U NPUMEHIMb No00Oue 01 NOCMPOeHUll U
BbIYUCTICHULL.
BekTopbl M KOOPAUHATHI HA TJIOCKOCTH

o Onepuposamb NOHAMUAMU BEKMOD, CYMMA, DPA3HOCMb BEKMOPO8, NPOU3EeOeHuUe
8EKMOPA HA YUCILO, Y20l MeNCOy 8eKMOPAMU, CKANAPHOE NPOU38edeHuUe BeKMopos, KOOPOUHAMbL
Ha NIOCKOCMU, KOOPOUHAMbL 6EKMOPA;

®  GLINOAHAMb Oelicm8Us HAO 6eKMOPAMU (ClodceHue, BblYUmanue, YMHONCeHUe Ha
YUCTI0), BLIUUCTIAMb CKATISIPHOE NPOU3sedeHUe, ONpedeiims 8 NPOCMetuUx Cyudsx Y20 mMexncoy
BEKMOPAMU, BbINOJHAMb PA3IONCEHUE 8eKMOPA HA COCMAsisioujue, NPUMEHAMb NOJYYeHHble
3HaHUs 8 u3uKe, NONBL308AMbCA DOPMYIOU BLIYUCIEHUS PACCIMOAHUL MeHCOY MOYKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCHONIb308AMb YPABHEHUS (Yucyp 01 peuleHus 3a0ay,

®  NpPUMEHAMb BEeKMOpbl U KOOPOUHAMbL Ol PeuleHUs 2eoMempudecKux 3a0ai Ha
8blUUCTeHUE ONUH, V2Tl08.
B noBce1HeBHOM KU3HHU ¥ NIPH U3YUYEHUH APYTUX MPEIMETOB:

®  UCNONL308aMb NOHAMUA BEKMOPO8 U KOOPOUHAmM O peuleHus 3a0ay no Qusuxe,
eeoepaghuu u Opyeum yueOHvlM npeomeman.
HcTopust MaTeMaTuKH

o  Xapaxmepuzosamo 6KIAO 8blOAIOWUXC MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U
UHBIX HAYYHBIX oOacmel;

®  NOHUMAMb POb Mamemamuky 6 passumuu Poccuu.
MeTtoabl MaTEMATHKH

o Ucnonv3ys usyueHHvle Memoovl, NPoOOUmMb O0O0KA3AMeNbCMB0,  GbINOJHAMb
onposepaicenue;

®  guLIOUpamb U3YUEHHbIE MEMOObL U UX KOMOUHAYUU OJisl peuleHUs MamemamudecKux
3a0ay;

®  UCNONBL308AMb MamemMamudeckue 3HAHUs Ol ONUCAHUA 3AKOHOMepHOCmel 8
OKpydHcatoujeti 0elcmaumenbHOCMuy U NPOU3BEOEHUAX UCKYCCMEA,

®  npuMeHAmb  npocmeluiue  NPOSPAMMHbIE — CPEOCm8A U INEKMPOHHO-
KOMMYHUKAYUOHHbBIE CUCEMbl NPU PeuleHUU MAmemMamu4eckux 3a0adu.
BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSH B 7-9 KJaccax IJisl YCHEIIHOT 0
NPOAOJIKeHUs1 00pa30BaHUs HA YIUIy0JIeHHOM YPOBHe
DJieMeHThI TEOPUU MHOKECTB M MATEMATHYECKOI JTOTHKH

e CBOGONHO ONEPHPOBATH> TOHATHAMH: MHOXECTBO, XapaKTEPHCTHKH MHOMKECTBA,
DIIEMEHT MHOJXKECTBA, ITyCTOE, KOHEYHOE W OECKOHEYHOE MHOXKECTBO, TIOAMHOXKECTBO,
MIPUHA]JIKHOCTb, BKIIFOUEHHE, PABEHCTBO MHOKECTB, CITIOCOOBI 3aJaHUE MHOXKECTBA,

®  33/1aBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMH;

®  [POBEPATH BHIMOJIHEHHE XapaKTEPUCTHUECKOTO CBOMCTBA MHOXKECTBA;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU: BBICKA3bIBAHWE, HCTHHHOCTh U JIO)KHOCTH
BBICKA3bIBAHUS, CIIOXKHBIC U MPOCTHIC BBHICKA3BIBAHUS, OTPUIIAHUE BHICKA3bIBAaHUI; HCTHHHOCTh U

3 351ech U anee — 3HATh ONPEJIENCHUE IOHATHS, 3HATh U YMETh JI0Ka3bIBaTh CBOMCTBA (PU3HAKH, ECIIH OHHU €CTh)
MOHSTHS, XapaKTEPU30BaTh CBA3U C IPYTUMHU IMOHATUAMU, IPEACTABIISAA OJHO IMOHATUE KaK 4acTh LIEJIOCTHOTO
KOMIUIEKCa, UCII0JIb30BATh IIOHIATHUE U €r0 CBOMCTBA IIPU IIPOBEIEHUH PACCYKIECHUIM, OKA3aTENIbCTB, PELLIEHUU
3az1ad4.



JIO’)KHOCTh YTBEP)KJEHUS W €ro OTPULIAHMS, ONEPALMM HAJ BBICKA3bIBAHUSMU: W, WIH, HE;
YCIIOBHBIE BBICKA3bIBaHUS (MMILTUKALIMHN);

®  CTPOWTH BBICKA3bIBAHUS C UCIIOJIIb30BAHMEM 3aKOHOB alreOpbl BBICKAa3bIBAHHIMA.
B noBcetHeBHOM KU3HM M TIPH U3YYECHHHU APYTUX NPeIMETOB:

®  CTPOUTH PACCYKJEHUS HAa OCHOBE UCII0JIb30BAHMSI IPABUII JIOTUKU;

®  UCNONB30BaTh MHOXKECTBA, OMNEpAallM C MHOXKECTBaMH, HUX TIpaduueckoe
MIPEACTABICHUE JUISl ONMCAHUS PEAbHBIX MPOLECCOB U SIBJICHUW, IPU PEIICHUM 3a1ad JPYTUX
y4€OHBIX IIPEIMETOB.

Yucnaa

e (CB00OAHO OMEpPUPOBATH MOHATUSIMH: HATYPAJIbHOE YUCIIO, MHOXKECTBO HATypaIbHBIX
YHCeN, IEJI0e YHCI0, MHOXECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAasi ApPOOb, NECSATHYHAs IpoOb,
CMEUIaHHOE YMCJI0, PAlMOHAIBHOE YMCI0, MHOXKECTBO PALIMOHAJIBHBIX YUCEN, UPPALMOHAIIBHOE
YHUCII0, KOPEHb CTENEHH N, JIEHCTBUTENIBHOE 4YHCIIO, MHOXKECTBO JIEHCTBUTENBHBIX YHCEI,
FEOMETPUYECKAs] HMHTEPHpPETalnsl HaTypalbHbIX, ILEJIbIX, PAalUOHAIbHBIX, JACHCTBUTEIBHBIX
YHCEJL;

® [IOHUMaTb M OOBICHATH pa3HULY MEXIYy MO3UIMOHHOW U HENO3UIMOHHOMN
CHUCTEMaMH 3aIiCH YHUCEIT;

®  [EPEBOJUTH YKCIIA U3 OJHOM CHCTEMBI 3aMUCH (CUCTEMBI CUYUCIICHHUS) B IPYTYIO;

® JI0OKa3bIBaTh M HCIOJb30BaTh MPHU3HAKU JAEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI U IPOU3BEICHUS YUCET IIPU BBINOJIHEHUU BBIUUCICHUN U PEIICHUH 33/a4;

®  BBINOJHATH OKPYIJICHUE PALMOHAIBHBIX U HPPALMOHAIBHBIX YHUCEN C 3aJaHHOI
TOYHOCTBIO;

®  CpaBHUBAThH JICHCTBUTEIBHBIC YHCIIA PA3HBIMH CIIOCOOAMU;

®  yHOPSAAOYMBATH YMCIIA, 3allUCAHHBIE B BUJAEC OOBIKHOBEHHOW U JIECATUYHOM J1polw,
Yrclia, 3aMCaHHbIe C UCTIOJIb30BaHUEM apU(PMETUYECKOTO KBaPATHOTO KOPHS, KOPHEH CTEleHU
Oounplie 2;

e nHaxomuth HOJl m HOK wumcen pasHpIMH crioco0aMud M HUCHOJNB30BAaTh WX IPH
pEILIEHNN 3a/]a4;

® BBINOJHATH  BBIYMCICHMS W [peoOpa3oBaHUs  BBIPAKEHUH,  colepKaiux
JeHCTBUTENbHBIE YUCIIa, B TOM YHCII€ KOPHU HATYpaJIbHbIX CTENICHEH.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

®  BBINOJHATH M OOBACHATH PE3YJbTaThl CPAaBHEHHs pe3yJbTaTOB BBIYUCIEHHUH IpH
pELIeHUH MPaKTUYECKUX 3a]ad, B TOM YHUCIIE MPUOIMKEHHBIX BBIYMCICHUH, UCIIONIb3YS pa3HbIE
CrocoObl CpaBHEHMUI;

®  3amKChIBaTh, CPaBHUBATh, OKPYIVIATH YNCJIOBBIE JAHHBIE PpEaJbHBIX BEIUYHMH C
VICIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHHS;

®  COCTaBJIATh U OLICHWBATh PA3HBIMH CIIOCOOAMHU YMCIIOBBIE BBIPAKEHUS MIPU PEILICHUH
MPAKTUYECKUX 3ajay U 3a7a4 U3 JPYTUX y4eOHbIX MPEIMETOB.

ToxnecTBeHHBIC IPe00pa3oBaHus

e (CB000aHO ONEPUPOBATH MOHATUSAMH CTEIICHHU C LIETIBIM M JJPOOHBIM MOKa3aTeIeM;

®  BBINOJHATH JOKA3aTENbCTBO CBOMCTB CTEMEHH C LEIbBIMA U JIPOOHBIMH
MOKa3aTeNsIMH;

e OnepupoBaTh MNOHITUSIMHU «OAHOWIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOHN
NEPEMEHHOI», «MHOTOWIEH C HECKOJbKMMHU MEePEeMEHHBIMUY», KO3(QQHUIMEHTH MHOTOYJICHA,
«CTaHJapTHAas 3alliCh MHOTOUJIEHA), CTENIEHb OJIHOYIEHA U MHOTOUJICHA;

e CBOOOJHO BIIAJIETh MpUEMaMU IPeoOpa3oBaHUs LEIBIX U JAPOOHO-pallMOHATBHBIX
BBIPAKECHMUI;

®  BBINOJHATH PA3JIOKEHHE MHOTOWIEHOB HAa MHOXXHTENIHM DPa3HBIMH CIIOCOOaMH, ¢
UCIIOJIb30BaHUEM KOMOMHAIMI Pa3InYHbBIX TIPUEMOB;



®  ICIIOJIB30BaTh Teopemy Buera u TeopeMy, oOpaTHyio Teopeme Buera, mis moucka
KOpPHEW KBaJApPAaTHOTO TPEXWICHA W JUIA PELICHMS 3a/Ja4, B TOM YMCIIE 3aJa4 ¢ [MapaMeTpamMu Ha
OCHOBE KBaJIpaTHOI'O TPEXWICHA;

®  BBINOJHATH JI€JICHUE MHOTOYJIEHAa HA MHOTOWIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEN U KOPHEN CTENEHH N,

®  BBINOJHATH IPEOOPa30BaHUS BBIPAKEHUHN, COJIEPKAMX KBaJApaTHbIe KOPHHU, KOPHU
CTEIEeHHU N;

e CBOOOJHO OINMEPHPOBATH MOHITHIMH «TOXIECTBO», «TOXJIECTBO HAa MHOXKECTBEY,
«TOXJIECTBEHHOE MTPEOOPa30BAHUEY;

®  BBINOJHATH pasnyHbIe npeodpazoBaHus BBIPAKECHU, coZiepKaIInX
MO,Z[YJ'II/I.(JF) = ="
B noBcenHeBHOM KU3HM U NPU U3YYEHUM IPYTUX NPeAMETOB:

®  BBINOJHATH IPEOOPa30BaHUS U JIEHCTBUS ¢ OYKBEHHBIMU BBIPAKEHUSIMH, YHCIOBHIE
KOA((UITMEHTHI KOTOPBIX 3aITUCaHBl B CTAHIAPTHOM BHUJIE;

®  BBINOJHATH MNPEOOpPa30BaHUS PAIMOHAIBHBIX BBIPAKECHUM NPHU PELICHUU 3aaad
JIPYTUX y4eOHBIX MMPEIMETOB;

®  BBINOJHATH MPOBEPKY MPABAONOAOOMS (PU3NYECKUX U XUMHYECKUX (POpMyT Ha
OCHOBE CPaBHEHUSI pa3MEPHOCTEN U BaJIEHTHOCTEM.
YpaBHeHUs] M HEPABEHCTBA

e (CBo0OOAHO OMEpUPOBATH TMOHSATUSMU: YpaBHEHUE, HEPABEHCTBO, PAaBHOCUIIbHBIC
YpaBHEHUSI W HEPABEHCTBA, YPABHEHHE, SBISAIOMICECH CIEACTBHEM JAPYroro ypaBHEHHS,
ypaBHEHHUS, PAaBHOCUJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIEC TPEOOpa30BaHUs yPAaBHEHUI;

e pewaTrh pa3Hble BUAbl YPAaBHEHUM M HEPAaBEHCTB M HUX CHUCTEM, B TOM YHCIE
HEKOTOpbIE ypaBHEHUs 3 U 4 creneHeil, IpoOHO-pallMoOHANIbHBIE U HPPALIMOHAIILHEIE,

e 3HaTh TeopeMmy Buera /111 ypaBHEHUI CTENIEHU BbIILIE BTOPOH;

e [IOHUMAaTh CMBICII TEOPEM O PABHOCHUIBHBIX M HEPAaBHOCHIIBHBIX MPEOOpPa30OBaAHUSAX
YpaBHEHUHN U YMETh MX JI0KA3bIBATh;

®  BIIAJICTh PA3HBIMU METOJAMU PEIICHUS YPABHEHHI, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMpATh METO/I PEIIeHUs] U 0OOCHOBBIBATh CBOM BHIOOD;

®  ICIIOJIb30BAaTh METOJ MHTEPBAJIOB JI PEIICHUs HEPaBEHCTB, B TOM YHCIE APOOHO-
palMoOHATBHBIX U BKIIFOYAIOIINX B €05 UPPAIIMOHATILHBIE BBIPAYKEHNS,

e pemaTh anreOpanyecKkue YpaBHEHUs] M HEPABEHCTBA M MX CHCTEMBI C IMapaMeTpaMu
anredpanvdeckuM u rpauueckuM MeToIaMu;

e  BJIAJIETh PA3HBIMU METOJIAMHM J0KA3aTEIbCTBA HEPABEHCTB;

e  pemaTh YpaBHEHUS B LIEJIBIX YUCTIAX;

®  U300pakaTb MHOXECTBA Ha TIJIOCKOCTH, 3aJaBa€MbIe YPAaBHCHUSIMHU, HEPABEHCTBAMH
U UX CUCTEMaMHU.
B noBceaqHeBHOM KU3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

®  COCTaBJIITh M pEIIaTh YpaBHEHHUs, HEPABEHCTBA, UX CUCTEMbI MPHU PEIICHUU 3a]a4
JIPYTUX y4EOHBIX MPEIMETOB;

®  BBINOJHATH OIICHKY MPaBAONONOOMS] PpE3yNbTaTOB, MOJIYYaeMbIX IPU PEIICHUN
pPa3IMYHBIX YpaBHEHUH, HEPABEHCTB W MX CHUCTEM IIPU PEIICHWH 3a7ad JPYTruxX ydeOHBIX
MPEIMETOB;

® COCTaBJITh M pPEILIaTh YPaBHEHUS W HEPABEHCTBA C MapaMeTpaMH MPU PELICHUU
3a/1a4y APYTUX y4eOHBIX MPEIMETOB;

®  COCTaBJIITh YpaBHEHUE, HEPABEHCTBO WJIM MX CHUCTEMY, OMHUCHIBAIOIIUE PEATBHYIO
CUTYalMIO WY MPUKIAJHYIO 33/1a4y, HHTEPIPETUPOBATH MTOJTYYEHHbBIEC PE3YIbTATHI.
DOyHKIUH

e (CB00OAHO OMEPUPOBATH MOHATHAMH: 3aBUCUMOCTD, (PYHKIIMOHATbHASI 3aBUCUMOCT,
3aBUCHMMAas U HE3aBUCHMas TEepeMeHHBbIe, (PYHKIHsA, CIIOCOObI 3aMaHus (PYHKIMH, apTyMEHT U



3HauYeHHE (PYHKIIMH, 00JIACTh OMPEACIICHUs] 1 MHOKECTBO 3HAaYeHUs (PYHKIUU, HYIU (QPYHKIUH,
IPOMEXYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh ()YHKIMM, HauOoiblllee W HauMEHbIIee
3HAYCHMsI, YETHOCTH/HEYETHOCTh (YHKIHMH, TEPUOJAUYHOCTh (YHKIUHU, Tpaduk QYyHKIUH,
BEPTUKAJIbHAS, TOPU30HTAIbHAS, HAKIIOHHAS aCUMIITOTHI; TpaprK 3aBUCUMOCTH, HE SIBIISIOLICHCS
bynxunei,

e crpouth Tpaduku (QYHKIUN: JMHEHWHOW, KBaapaTHYHOW, JPOOHO-THMHEHHOM,
CTENEHHOM MPH PAa3HBIX 3HAYCHHUAX [OKA3ATENISA CTEIEHH, y = |x|;

®  KCNONB30BaTh MNPeoOpa3oBanus rpapuka (QyHKIMU y — f (x) IS IIOCTPOEHHUS
rpadgukoB QyHKIMH y = af (kx+b)+c;

®  aHAJIM3UPOBATH CBOICTBA PYHKIMI U BUJ rpaduKa B 3aBUCUMOCTH OT [1apaMeTPOB;

e CBOOOJHO  ONEpUPOBATH  IMOHATUSMHU:  MOCIEAOBATEIbHOCTh, OrpPaHUYCHHAS
II0CJIEI0BATENbHOCTh, MOHOTOHHO BO3pacTaroiias (yObIBaromias) IOCI€A0BaTENbHOCTD, MPEAET
MOCNIE0BATEIbHOCTH,  apudMeTHUecKas  Mporpeccus, TeoMeTpuuYecKas  Iporpeccus,
XapaKTEePUCTHUECKOE CBOUCTBO apu(hMETHUECKOM (TeOMETPUYECKOI) MPOrPECCHH;

® WCNONB30BaTh METOJ, MAaTeMaTWYeCKOH WHIYKUMH [UIS  BBIBOAA  (OPMYII,
JI0Ka3aTeNbCTBA PABEHCTB M HEPABEHCTB, PEIICHUS 33/1a4 Ha JETUMOCTb;

®  HcclenoBaTh MOCIEI0BATEIbHOCTH, 3a/IaHHBIE PEKYPPEHTHO;

e pemarh KOMOMHHPOBAHHBIC 33Ja4M Ha apU(PMETHUYECKYI0 M TEOMETPHUYECKYIO
MIPOTPECCHUH.

B noBcegHeBHOIi ;KM3HU M PU U3YYeHUH IPYTrUX NPeAMETOB:

®  KOHCTPYHpPOBATh U MCCIENOBATh (DYHKIIMH, COOTBETCTBYIOIINE PEATHHBIM IPOLIECCaM
U SIBJICHUSIM, WHTEPIPETUPOBATH MOJNyYEHHBIC Pe3yNbTaThl B COOTBETCTBUU CO CIeUU(UKON
HCCJIETyEMOT'0 TIpoLEcca WU SIBJICHUS,

®  HCNOJNB30BaTh IrpadUKHU 3aBUCHUMOCTEH JJISi MCCIEOBAHUS PEAbHBIX IMPOIECCOB U
SIBJICHUIA;

e KOHCTPYUPOBaTh M HCCIEAOBATh (PYHKIMH MPU PEIICHUU 3aJad APYTUX y4eOHBIX
IPEIMETOB, WHTEPHPETUPOBATh MOJyYEHHBbIE PE3yJbTaThl B COOTBETCTBUU CO CIEUU(DUKON
y4eOHOTro npeaMeTa.

CTaTHCTHKA U TeopHsl BePOSITHOCTEMH

e (CB00OAHO ONEPUPOBATH MOHATUSAMU: CTOJIOUYATHIE U KPYTOBBIE IHAarpaMMbl, TaOJIULIbI
JAHHBIX, cpeHee apupMeTuyecKoe, MeinaHa, HauOoJblllee U HauMeHbIlIee 3HAYeHNs BBIOOPKH,
pa3Max BbIOOPKH, JUCIIEPCHUS M CTaHJAPTHOE OTKIOHEHUE, ciTydaiiHas H3MEHYUBOCTB;

e  BbIOMpaTh Haubosee yA00HbIN crlocob npeacTaBieHus: HH(GOpMalnK, aIeKBaTHBIN €€
CBOWCTBAM U LIEJISIM aHAJIN3a;

®  BBIYHUCIATH YUCIIOBBIE XapPAKTEPUCTUKU BBIOOPKHU;

e  cBOOOJHO ONEPUPOBATH MOHATUSIMU: (PAKTOpUAJ YHUCIIA, IEPECTAHOBKHU, COUETAHUS U
pasmeleHus, TpeyroiabHuk [lackas;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: CIY4YalHBIM OMBIT, CIy4alHBIA BBIOOD,
WCIIBITAaHUE, DJJIEMEHTapHOE CiydailHoe CcoObITHe (MCXO0X), KIJIACCHYECKOe OmpeneeHre
BEPOSTHOCTH CIYYalHOTO COOBITHS, ONEpalMyd Haja CIy4alHbIMH COOBITUSIMH, OCHOBHBIE
KOMOHMHATOPHBIE POPMYJIBI;

e CBOOOJHO OMNEpUpPOBATh MOHATUSAMHU: CIYYalHBIA OMBIT, CIy4allHBIM BBIOOP,
UCTIBITAHNE, DJJIEMEHTapHOE CclyyailHoe coObITHE (MCXOM), KIJIACCHUECKOE OIpeesieHue
BEPOATHOCTH CIIy4allHOTO COOBITHS, ONEpalUM HaJ CIy4allHBIMH COOBITHSIMH, OCHOBHBIE
KOMOUHATOPHBIE (HOPMYJIBI;

® 3HaTh INpPUMEpPHl CIy4YalHbIX BEJIMYMH, M BBIYUCIATH HX CTAaTUCTUYECKHE
XapaKTePUCTHKH;

®  HCIIOJIb30BATh (hOPMYIJIbI KOMOMHATOPUKH MPH PEIIEHUH KOMOMHATOPHBIX 33/1a4;

e pemarh 337aud HAa BBIYUCIEHHE BEPOSTHOCTH B TOM YHCIE C HUCIOJIb30BaHUEM

bopmyst.



B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NMPeIMETOB:

® TPENCTaBIATh HMH(POPMAIMIO O PEATBHBIX TMpoIeccax MW SABICHUSAX CIIOCOOOM,
aJIcKBaTHBIM €€ CBOMCTBAM M II€JIN MCCISI0BAHNS;

® aHAIM3UPOBaTh M CPaBHUBATh CTAaTHCTHYECKHUE XapaKTEPUCTUKH BBIOOPOK,
MOJIYYCHHBIX B IIPOLIECCE PEHICHUS MPUKIATHON 3a7adyd, W3YYCHHS pPEaJIbHOrO SIBJICHUS,
PEIICHUS 3aJIa4 U3 IPYTUX YIeOHBIX MPEIMETOB;

®  OIICHMBATh BEPOSITHOCTh PEATbHBIX COOBITUI U SBJICHUU B PA3IUYHBIX CUTYaIIHSIX.
TexcToBbBIE 321aUH

e Pemarh NpocThie U CIOXKHBIC 33J]a4M, & TaKXKe 3aJla4d MOBBIIICHHON TPYIHOCTH U
BBIJICIIATh KX MaTeMaTUYECKYI0 OCHOBY;

®  pacro3HaBaTh Pa3HbIC BUBI U TUIIBI 33714,

®  JCIOJIb30BaTh Pa3HbIC KpaTKHUE 3aIMCH KaK MOJICIIA TEKCTOB CJIOXKHBIX 3a/1a4 U 3a/1a4
MOBBIIICHHON CIIO)KHOCTH JUIsI TTOCTPOCHHS MOWCKOBOW CXEMBbI U pEUICHHS 3a/ad, BHIOMpATh
ONTUMAIBHYIO JIJI1 pacCMaTPUBAEMOM B 3aJ1aue CUTYyaIlMH MOJICTh TEKCTA 3a/1a4u;

e pasnuyYaTh MOJENb TEKCTa W MOJENb PEIIeHHUs 3a/adl, KOHCTPYHPOBAaTh K OJHOMN
MOJICIIA PEIICHMS CIIOXKHBIX 3a/1a4 Pa3HbIC MOJIEIN TEKCTa 3a/1a4H;

e 3HATh U MPUMEHSITH TPH crioco0a MoKcKa penieHus 3a1a4 (0T TpeOOBaHUS K YCIOBHIO
U OT YCIJIOBHS K TpeOOBaHNIO, KOMOWHUPOBAHHBIH );

®  MOJIETUPOBATh PACCYKIACHUS MIPH IMOMCKE PEUICHUS 3a/1a4 C TOMOIIBIO rpad-CXEMBI;

®  BBIIEIATH ATAIbl PEHICHUS 3a/1a4U U COJIEPKaHUE KaXO0To ITara;

® yMeTh BBIOMpATh ONTUMAJIBHBIA METOJ PEIICHUS 3aJauyd M OCO3HABaTh BBHIOOD
METO/Ia, paccMaTpHUBaTh pa3JIMYHbIE METObI, HAXOJIUTh pa3HbIC PEIICHUS 3aJadyd, €CIu
BO3MOXKHO;

®  aHAIM3UPOBATh 3aTPYJHEHUS MPU PEIICHUH 3a7a4;

®  BBINOJHATH Pa3IMYHbIE MPEOOPA3OBAHMS TMPEAJIOKEHHON 3a1a4i, KOHCTPYHPOBAThH
HOBBIC 3a]a4M U3 JAHHOW, B TOM YKCJIe OOpaTHEIE;

®  UHTEPHPETUPOBATH BBIUMCIUTEIBHBIE PE3YJNbTaThl B  3ajJade, HCCIEI0BATh
MOJIY4YEHHOE pEelIeHUE 3a1a4H;

® I3MEHATh YCIOBUE 3aJad (KOJIMYECTBEHHbIE WJIM KadeCTBEHHBIE JIaHHBIE),
MCCJIeI0BaTh M3MEHEHHOE TPeo0pa30BaHHOE;

®  AHAIM3UPOBATh BCEBO3MOKHBIE CUTYAIIMH B3aUMHOTO PACIIONIOKEHHUS IBYX OOBEKTOB
U M3MEHEHHE UX XapaKTePUCTUK MPH COBMECTHOM JBIKEHUHU (CKOPOCTh, BPEMS, PacCTOSHUE)
MIpU pElIeHUN 3a7a4 Ha JBUKEHHUE JIByX OOBEKTOB KaK B OJHOM, TaK U B MPOTHUBOIOJIOXKHBIX
HaIlpaBJICHUSAX, KOHCTPYUPOBATh HOBbIE CUTYallUM HAa OCHOBE M3MEHEHHUs YCIOBHUH 3a/aud MpH
JIBIDKEHUH TI0 PEKE;

®  JCCJIEIOBATh BCEBO3MOXKHBIC CUTYAIIMU MPU PEIICHUH 3a7a4 Ha JABUKEHUE TI0 PEKeE,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

e  pemaTth pa3HOOOpA3HBIE 33/1aYH «HA YaCTHY;

e pemarth U 0OOCHOBBIBATH CBOE PEIICHUE 3a7a4 (BBLACTSATH MATEMATHUECKYIO OCHOBY)
Ha HAaXOKJIEHNWE YaCTH YMCJIa M YHUCIIa TI0 €T0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA ApO0H;

e  OOBSCHATH WIACHTUYHOCTH 3a7a4 Pa3HBIX THUIIOB, CBS3BIBAIOIINX TPW BEIMYMHBI (HA
paboTy, Ha TOKYIKH, Ha JBUXEHHUE), BBIICIATh TH BEIMYMHBI W OTHOIICHHUS MEXIy HUMHU,
MPUMEHSTh UX TPU PEIICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX TUIIOB;

®  BJAJETh OCHOBHBIMHU METOJAaMH PEILIEHHUS 3a/1a4 Ha CMECH, CIUIaBbl, KOHIICHTPALIHH,
WCITOJIH30BaTh UX B HOBBIX CUTYAIIHSIX 110 OTHOIIEHUIO K U3YYCHHBIM B MPOIIECCE OO yUCHHS;

e  pemaTh 3a7a4M HA MPOIEHTHI, B TOM YHUCJIE, CIIOKHBIC MPOIEHTH ¢ 00OCHOBAHUEM,
UCTIOJNIB3YS pa3HbIE CIIOCOOBI;

®  pemarh JOTUYECKUE 33[]a4M Pa3HBIMU CIIOCOOAMH, B TOM YHUCIE, C IBYMs OJOKaMH U
¢ TpeMmsi OJIOKaMH JTAHHBIX C IIOMOIIIHIO TAOJIHIT,

e pemarh 3aJadyd 10 KOMOMHATOPUKE M TEOPHUU BEPOSTHOCTEM HAa OCHOBE
MCIIOJIb30BaHUsI U3YUYEHHBIX METOJIOB M 0OOCHOBBIBAThH PEIICHUE;



e  pelaTh HECJIOKHBIE 337a4l 10 MAaTEMaTUYECKON CTaTUCTHUKE;

® OBJ3JIETh OCHOBHBIMH METOAAMHU PELICHMs CIOKETHBIX 3a7ay: apu(MeTHUeCcKui,
anreOpanveckuii, mepedop BapuaHTOB, FTEOMETPUUYECKUN, TpadUUeCKUil, IPUMEHITh UX B HOBBIX
10 CPAaBHEHUIO C U3YYEHHBIMU CUTYaLUsAX.

B noBceHeBHOM KU3HM M TIPH M3Y4YE€HHH APYTUX NMPeJIMETOB:

e KOHCTPYUPOBaTb HOBbIE JUISl JAHHOW 3aJauyd 3aJauyHble CUTYallUH C YYETOM
peabHbIX XapaKTEPUCTHK, B YAaCTHOCTH, NP PEIIEHUM 3a/ad Ha KOHLEHTPALlUW, YYUTHIBAThH
IUIOTHOCTh BEILECTBA; pElIaTh U KOHCTPYUPOBATh 3a/1a4yd HA OCHOBE PAaCCMOTPEHMS peallbHbIX
CUTYallUii, B KOTOPBIX HE TPeOyeTCs TOUHbII BBIYUCIUTENbHBIN pe3yibTaT;

e  peulaTh 3aJjauy Ha JABMKEHHE 10 PEKE, pacCMaTpUBas pa3Hble CUCTEMbl OTCUETA;

® KOHCTPYUpPOBaTh  3aJauyHble  CHUTyalUu,  HOpUOIMKEHHbIE K  peaJbHOM
JIEHCTBUTEIILHOCTH.

I'eomeTpuueckue purypni

e (CBoOO#HO oOmEpUpPOBaTh IEOMETPUYECKMMH IOHATUSAMHU IPU PELICHUH 33434 U
IIPOBEJCHUN MAaTEMaTUUYECKUX PACCYKICHUM;

®  CaMOCTOSITENIFHO (POPMYJIMPOBATH OIPEIEIICHUSI TEOMETPHUECKUX (PUTYD, BBIABUTATH
THIOTE3bl O HOBBIX CBOWCTBAX M TMPHU3HAKAX T€OMETpHUYECKUX (Uryp M 0OOCHOBBIBATH WIIH
ornpoBepraTb HMx, 0000IIaTh WM KOHKPETH3HPOBATh pPE3y/lbTaThl HAa HOBbIE KJacChl (QUIYP,
MIPOBOJUTH B HECIIOKHBIX CIYYasX KIACCUPHUKAIHIO (GUTYp MO Pa3IMIHBIM OCHOBAHHSIM;

®  HcclenoBaTh YEepTEXKH, BKJIIOYast KOMOMHALIUU ¢buryp, U3BJIEKATD,
UHTEPIPETHUPOBATH U MPEOOPa30BbIBaTh MH(POPMALIUIO, ITPEJICTABICHHYIO Ha YepTeKax;

e peuwlath 3aJjayd FeOMETPUYECKOIr0 COAEp)KaHUs, B TOM YHCIE B CUTYyalUsIX, KOTAa
QITOPUTM pELICHUs] HE CIEAYEeT SBHO M3 YCJIOBHUSI, BBINOJHATH HEOOXOJUMBIE AJIS PELICHUS
3aJjaud JIONOJHMUTENbHbBIE MOCTPOEHHs, HCCIIEAOBAaTh BO3MOXKHOCTh IPUMEHEHHUS TEOpEM U
dbopMy1 A1 peleHus 3ajay;

e  (opmynHpoBaTh U JOKA3bIBaTh FTEOMETPUUECKUE YTBEPKICHUS.

B noBcegHeBHOI :KM3HM M NIPU U3YYeHHH JPYIHX NPEAMETOB:

®  COCTaBJIATh C MCIIOJIb30BAaHHEM CBOMCTB I'€OMETPUYECKUX (QUTYyp MaTeMaTHYECKHe
MOJIEIM JJIsl pelleHusl 3aJad MPaKTUYECKOro XapakTepa W 3aJady M3 CMEXKHBIX IUCIHUIUIMH,
MCCIJIEI0BATh ITOJIY4EHHBIE MOJENIN U UHTEPIIPETUPOBATH PE3YJIbTAT.

OTHowmeHust

e Biagerb NOHATHEM OTHOILIEHUS KaK METalpeIMETHBIM;

e  CcBOOOJHO ONEPUPOBATH MOHATHSAMH: PABEHCTBO (UTYp, paBHbIE (PUTYPBI, PABEHCTBO
TPEYrOJIbHUKOB, NApajuIEIbHOCTh MPSMBIX, NEPHEHAUKYJISIPHOCTb MPSMBIX, YIJIBI MEXIY
OpSIMBIMHU, TEPHNEHANKYJSAp, HAKIOHHAs, MNPOEKIus, Mnogodue ¢uryp, nomoOHbIE (QUTYpHI,
0JJ00HBIE TPEYTOJIbHUKH;

®  UCIMOJIBb30BaTh CBOMCTBA MOJIOOMS M paBEHCTBA (PUTyp MPH pEeIICHUH 3a1ad.

B noBceHeBHOM KU3HM M TIPH U3YYCHHHU APYTHUX NPEIMETOB:

®  HCIOJIB30BATh OTHOUIEHMS JUISl TOCTPOEHHS M MCCIENOBAaHUS MaTEMAaTHUYECKUX
Mojiee 0ObEKTOB PeabHOM KU3HU.

HN3mepenns u BbIYUCICHUS

e (CBo0omHO omepupoOBaTh MOHATHIMM JJIMHA, IJIONIAAb, 00BEM, BEIUYMHA yria Kak
BEJIMYMHAMU, UCIIOJB30BaTh PAaBHOBEIMKOCTh U PAaBHOCOCTABIEHHOCTh MpPU PEIICHUU 3a/1a4 Ha
BBIYUCIICHHE, CAMOCTOSTENILHO MOyYaTh U MCIOJIb30BaTh (HOPMYJIbI ISl BBIYMCICHUN TUIOMIAAeH
u 00beMoB (uUryp, cBOOOJHO OMEPUPOBATH HMIMPOKUM HAOOpPOM (GOpPMYJ HA BBIUMCICHHE MPHU
pELICHUH CIOXKHBIX 3a]1a4, B TOM YHUCIIE U 33j]ay Ha BBIYMCICHUE B KOMOMHALUAX OKPY)KHOCTU U
TPEYroJbHUKA, OKPY>KHOCTH U YETHIPEXYTOJbHUKA, a TAK)KE C MPUMEHEHUEM TPUTOHOMETPUH;

®  CcaMOCTOSTENBbHO (POPMYJIUPOBATH TUIOTE3bI U MPOBEPATH UX JOCTOBEPHOCTD.

B noBceHeBHOM KU3HM M TIPH M3YYCHHHU APYTHX NPEIMETOB:

e CcBOOOJHO omepupoBaTh (OpMyIaMH TNPH PEUICHWH 3aJad B JAPYrHUX Y4eOHBIX

npeaMeTax U Mpu MPOBeIeHUU HEOOXOAUMBIX BHIYUCICHUH B peabHOM KU3HHU.



I'eomeTpuyeckne MOCTpPoOCHU

e OmnepupoBaTh MOHATHEM HabOpa 3JIEMEHTOB, OINPEACIAIOUIMX I'€OMETPUUYECKYIO
burypy,

e  BJAJETh HAOOPOM METOJIOB ITOCTPOEHUM LUPKYJIEM U JIMHEUKOMH;

® IIPOBOJUTH AHAJIU3 U PEATU30BBIBATH JTAIlbl PEIICHUS 3a7a4 Ha IIOCTPOEHHUE.
B noBceHeBHOM KU3HM M TIPM M3YYEHHH APYTUX NMPeIMETOB:

®  BBINOJHATH IOCTPOCHUS HA MECTHOCTH;

®  OLECHUBATh pa3MeEphl peaIbHbIX 00BEKTOB OKPYKAIOIIEr0 MUPA.
IIpeoOpa3zoBanus

e OmnepupoBaTb JABWKEHMSAMU M IPEoOpa3OBaHUSIMU KaKk  MeTalpeIMEeTHBIMU
HOHSTUSIMY;

®  ONEpHpOBATH MOHATHUEM JIBUKECHHUS U NpeoOpa3oBaHUs MOA00HS JUIsi 0OOCHOBaHUIA,
CBOOOJTHO BJAJETh MPHEMaMH MOCTPOSHHS (PUTYp C MOMOIIBIO JBMXEHHUH M MpeoOpa3oBaHuUs
noao0us, a Takke KOMOMHALMAMU JABHKEHUH, IBUKEHUHN U ITpeoOpa30BaHui;

® UCNONb30BaTh CBOMCTBAa [JBM)KEHUH W IpeoOpa3oBaHUN Ui  MIPOBEICHMS
000CHOBaHHUS U J0KA3aTEJIbCTBA YTBEPIKICHUN B TEOMETPUN U IPYTUX YUEOHBIX MPEIMETAX;

®  [I0JIb30BaThCs CBOMCTBAMU JIBHKEHUH U MpeoOpa3oBaHUi P pELICHUH 3a1au.
B noBceHeBHOM KU3HM M NIPH M3YYCHHH APYTUX NPEJIMETOB:

® [pUMEHATb CBOWCTBA JBM)KEHUH W NPUMEHATh NOJO0ME M IOCTPOCHHH H
BBIYMCIICHUM.
BekTopbl M KOOPAUHATHI HA IJIOCKOCTH

e (CBoOomHO omepupoBaTh IOHATHSAMHU BEKTOp, CyMMa, pPAa3HOCTb BEKTOPOB,
IIPOU3BEJICHNE BEKTOPA HA 4YHUCJIO, CKAJSIPHOE IPOU3BEACHHE BEKTOPOB, KOOPAMHATHI HAa
IUIOCKOCTH, KOOPIMHATBI BEKTOPA;

®  BJAJCTh BEKTOPHBIM U KOOPAMHATHBIM METOJOM Ha IIJIOCKOCTH JJISl PELICHMs 3a1a4
Ha BBIYMCIICHHE U JIOKA3aTeJIbCTBA;

®  BBINOJHATH C IOMOIIBID BEKTOPOB M KOOPAMHAT JOKA3aTeJIbCTBO H3BECTHBIX €MY
reoMeTpuuecKux (hakToB (CBOICTBA CpPETHUX JIMHUHM, TEOPEM O 3aMeyYaTeIbHbIX TOYKAX U T.I.) U
NOJIy4aTh HOBbIE CBOMCTBA N3BECTHBIX (DUTYD;

®  UCINOJB30BaTh ypaBHEHUs (UTYp JUI pelIeHus 33a4 U CAMOCTOSITEIIbHO COCTaBIIATh
YpaBHEHHUS OTJIEIbHBIX IJIOCKUX (QUTYD.
B noBcerHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  UCNOJb30BaTh IMOHATHS BEKTOPOB M KOOPAMHAT JJIsl peIleHUs 3agad mo (Qusmke,
reorpauu U APyruM y4yeOHbIM MPEIMETAM.
Hcropust MaTeMaTHKHU

e [loHumaTh MaTeMaTUKy KaK CTPOTO OPraHM30BAHHYIO CUCTEMY HAayYHBIX 3HAHMIi, B
YaCTHOCTH BIAJETh INPEIACTABICHUIMU OO0 aKCMOMaTHYEeCKOM IIOCTPOEHHU TE€OMETpUHU U
NIEPBUYHBIMU NIPEACTABIECHUSMYU O HEEBKIINIOBBIX TEOMETPHSIX;

e paccMaTpuBaTh MaTEMAaTHKy B KOHTEKCTE MCTOPUM pa3BUTHA LUBHUIM3ALUU U
VCTOPHHM Pa3BUTHUS HAyKH, IOHUMAaTh POJIb MaTEMATUKH B pa3BuTun Poccum.
MeTtoabl MAaTEMATHKH

e Branerp 3HaHUSAMHM O PAa3IUYHBIX METOJaX OOOCHOBAHUS M  OIPOBEPKEHHS
MaTEMaTUYECKUX YTBEPKICHUM U CAaMOCTOSITENIBHO IPUMEHATH HX;

e BJAJETh HABBIKAMM aHAJIW3a YCJIOBUS 337a4¥ W OINPEACIICHHUS MOAXOMSIIMX IS
peleHus 3aa4 U3y4YeHHbIX METOA0B WM UX KOMOMHALINH;

®  XapaKTepU30BaTb  IIPOM3BEIEHHUS  HCKYCCTBA € YYETOM  MaTE€MaTHYECKHUX
3aKOHOMEPHOCTE B  IIPUPOAE, MCIOJIB30BaTh MAaTEMaTUYECKHE 3aKOHOMEpPHOCTH B
CaMOCTOSITEIBHOM TBOPYECTBE.

Conep:xaHue yueOHOro npeamera



7 knacc

1. Anzedpauueckue eviparxcenusn

BeipaxkxeHue ¢ nepeMeHHbIMU. 3HAY€HUE BBIPAXKEHHS C INepeMeHHbIMU. JlomycTumeble
3HaYeHHUs TMepeMeHHbIX. ToxnaecTBo. ToxkIecTBEHHbIE MNPeoOpa3oBaHUS —aNredpanuecKux
BBIpKEHMI. /[0Ka3aTebCcTBO TOXKAECTB.

Crenenp c HarTypalbHbBIM IIOKa3aTesneM U €€ cBoicTBa. OnHouwileHbl. OnHoUIEH
crangaptHoro Buga. CreneHbp ogHOWIeHAa. MHoOrowieHsl. MHOrOWwIeH CTaHAAPTHOIO BHJA.
Crenenp MHorowieHa. CiiokeHUE, BBIUMTAHUE U YMHOXKEHHE MHOroudjaeHoB. lIpumenenue
pa3IMYHBIX CIOCOOOB PA3I0KEHHSI MHOTOWJIeHA Ha MHOXKUTEITH

@opMysbl COKPAIIEHHOTO YMHOMKEHHUS: KBaJpaT CYMMbl M KBaJpaT pPa3sHOCTU ABYX
BBIPAKEHUI, TPOU3BEJICHNUE PA3HOCTH U CYMMBI JIBYX BbIpa)K€HUM. Pa3znokeHne MHOrO4WwIeHa Ha
MHOKUTENH. BbIHECEHHWE O0O0IIero MHOXHTENS 3a CKOOKW. Merom rpynnupoBku. PasHOCTB
KBaJIpaToB JABYX BbIpaxkeHUil. CyMMa 1 pa3HOCTh KyOOB IBYX BbIpaskeHUU. Llenbie BoIpaskeHusl.

2. Ypasenenusn

VYpaBHeHne ¢ onHOM nepeMeHHOM. KopeHb ypaBHeHMs. PaBHOCUIIBHBIE ypaBHEHMS.
CBolicTBa ypaBHEHUH C OJJHOW IIEpEMEHHOM. Y paBHEHUE KaK MaTeMaTH4ecKasi MOJIEIb PeaIbHOM
CUTYallUN.

JInneiiHoe ypaBHeHHE. Pelenne TeKCTOBBIX 33714 C IOMOIIBIO JTMHEHHBIX YPAaBHEHUH.

VYpaBHeHHe C AByMs IepeMeHHbIMU. ['paduk ypaBHEHUS C JByMs I€pEMEHHBIMH.
JluHeliHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 TpaduK.

CucteMbl ypaBHEHUH ¢ ABYMs NepeMeHHbIMH. ['paduueckuil METOJ pelIeHusi CUCTEMBI
YpPaBHEHUH C JIBYMs IIEpEMEHHBIMU. PemieHue cucreM ypaBHEHHM METOAOM IIOJCTaHOBKU W
cnoxenus. CucreMa AByX ypaBHEHUH C JBYyMsI IEPEMEHHBIMU KaK MOJEIIb PEAJIbHOU CUTYalLlUN.

3. @ynuxkyuu

OyHKIIMOHAIBHBIE 3aBUCUMOCTH MEX1y BenndnHaMu. [lonsatue ¢pynkunn. OyHKIUS Kak
MaTeMaTHuecKasi MOJENb peabHoro mporecca. O6nacTb omnpeneneHus M 00JacTh 3HAYEHUS
¢yuknun. CrniocoOb! 3aianusa GyHkuuu. I'padux ynkuuu. Jluneiitnas  QyHkuus, oOpaTHas
IPONOPLHUOHATIBHOCTD, UX CBOWCTBA U I'paduKu.

4. Anzeopa é ucmopuyeckom pazeumuu
Hctopus popmupoBaHusi MareMaTHyeckoro si3bika. Kak 3apomuiach wmuesi KOOpIWHAT.
Uctopus pa3sutus nousatus ¢pynkuuu. JI.d. Maraunkuii. B.S. [lexapr. b. [Tackans. K. Naycc.

8 knacc

1. Anzebpauueckue eviparccenus

KBanpatusiit Tpéxunen. Kopenb kBagpatHoro tpéxuwieHa. CBoiicTBa KBaJpaTHOIO
TpéxwieHa. Pa3noxeHne KBaapaTHOro TPEXWIEHAa HA MHOXKUTEIH.

Pannonanehble BeipaxkeHus. PannonanbHast 1po0b. OCHOBHOE CBOMCTBO pallMOHATBHOM
npobu. CroxeHue, BHIYMTAHUE, YMHOXKEHHE M JIEIEHUE pallMOHAIBHBIX JapoOeil. Bo3penenue
palMoHaldbHOW JpoOM B  CTeNeHb. TOXJAECTBEHHblE MpPeoOpa3OBaHUA  PalMOHAIBHBIX
BbIpaxkeHHI. CTENEHb C 1IEJIbIM I10Ka3aTeleM U €€ CBOICTBA.

KBanpatusle kopHH. ApupMmeTHuecKUil KBaJpaTHbI KOPEHb U €ro CBOMCTBA.
ToxnecTBeHHbIe TPeoOpa30BaHUs BRIPAKEHHM, COepKAIINX KBapaTHbIE KOPHH.

2. Ypasnenusa

KBanpatHoe ypaBHenue. @opMyiia KOpHEH KBaapaTHOro ypaBHeHMs. Teopema Buera.
PannoHaneHble ypaBHeHUsA. PemeHne palMOHANBHBIX YPaBHEHHW, CBOJAIIMXCS K JIMHEWHBIM
WIM K KBaJpaTHBIM YpaBHEHMsIM. PelleHMe TEKCTOBBIX 3aJad C IOMOIIBIO palMOHAJIbHBIX
YpaBHEHUM.

3. Hucnosvie muoscecmea



MHoxecTBO U ero ieMeHThl. CriocoOb! 3a1anust MHOKeCTB. PaBHbie MHOKecTBa. [TycToe
MHOkecTBO. [logmMHokecTBo. Omepaunuu HaJa MHOXKecTBamMH. MimiocTpanus COOTHOILIEHUMN
MEX]ly MHOXKECTBAaMH C TIOMOIIbIO AuarpamMm Oiiepa. MHOXKeCTBa HaTypajbHbIX, LEJbIX,

m

paLMOHANBHBIX uHCel. PalMoHadbHOE uYHMCIO Kak ApoOb Buaan, rae MEZ, neN, u xak
OeckoHeyHasi mepuoAnyYecKas necsiTuuHas apoOb. [IpencraBienue 06 upparroHaIbHOM YHCIIE.
MHoxecTBO AEUCTBUTENBHBIX uMcen. lIpencraBineHue [OEWCTBUTEIBHOTO 4YHUCIAa B BHUIAE
OCCKOHEYHOM HEMEePUOANIECKON ecaTuuHoi aApoou. CBsa3s Mexay MuHoxkecTBamu N, Z, Q, R.

4. @yuxkyuu

OyHKIMOHAIBHBIE 3aBUCUMOCTU MeX Ay BennunHaMmu. [lonartue Gynkunn. OyHKIuUsS Kak
MaTeMaTHyeckas MOJeNb peairbHoro mporecca. OOnacTh ompenerneHus W 001acTh 3HAYCHUS
¢dbyakuun. CriocoObl 3ananus ¢yHkiuu. ['paduk Gynkuu. [Toctpoenue rpadukoB GYHKIHUHA C
MOMOIIbI0 IpeoOpaszoBanuit ¢puryp. Hymu dynkiuu. [TpoMexyTku 3HAKOIOCTOSTHCTBA (DYHKIIUU.
[TpomexyTku Bo3pacTaHus U yObIBaHUS (DYHKITHH.

OOparHasi ~ MPONMOPIUOHAIBHOCTh, KBaApaTH4HAs (DYHKIMSA, CTENECHHAs (DYHKIHA, UX
CBOIiCTBa U rpaduKu.

5. Anceopa 6 ucmopuueckom pazeumuu

3apoxxaeHue anreOpbl, KHUTa O BOCCTAHOBJICHMHM U MPOTHUBOIIOCTaBIeHWH Myxammena
anp-Xope3mu. Mcropust (GopMUpOBaHHS MaTeMaTHYeCKOro s3bika. Kak 3apomwiack ujes
koopauHat. OTKpbITHE UppaloHaIbHOCTU. V3 UCTOpUM BO3ZHUKHOBEHUS (POPMYIT Ui peUIeHUs
ypaBHeHu# 3-i u 4-i creneneil. Mcropust pa3Butus NOHATHUS PYHKLINH.

JL.O. Marnunkuid. I1JI. YeOwvimeB. H.M. Jlo6aueBckuii. B.S. bynskoBckmii. A.H.
Konmoropos. ®@. Buer. I1. ®epma. P. Jlexapt. H. Tapranss. 1. Kapgano. H. A6ens. b. Tlackans.
JI. Iln3anckuii. K. I'aycc.

9 knacc
1. Hepasencmea.

YucnoBble HEpAaBEHCTBA U UX CBOMCTBA. [IowIeHHOE COXKEHNE U YMHOKEHHE YHCIIOBBIX
HEpaBeHCTB. JIMHEITHbIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI.

OcHo6Hast  yenb — O3HAKOMUTBH YYaIIMXCS C IMPUMEHEHHE: HEPABEHCTB IS OLICHKH
3HaUEHUN BBIpAXKEHUH, BbBIpaOOTaTh YMEHHE pellaTh JMHEHHbIE HEPaBEeHCTBA C OJHOMU
nepeMeHHOl U ux cucrembl. CBOICTBA YMCIOBBIX HEPABEHCTB COCTABIAIOT Ty 0a3y, Ha KOTOpPOH
OCHOBAHO pEIICHHUE JIMHEWHBIX HEPABEHCTB C OJHOW NEepeMeHHOW. TeopeMbl O IOWIEHHOM
CII0)KEHUHM U YMHOXXEHUU HEPABEHCTB, HAXOAUTh IPUMEHEHUE IPU BBIIOJHEHUH MPOCTEUIINX
yIpaXHEHU Ha OLIEHKY BBIPAXKEHUH 10 METOAY IpaHull. BBonsdTcs MOHATHS aOCONMIOTHOU
HOTPEIIHOCTH M TOYHOCTH MPUONMKEHUS, OTHOCUTEIbHON MOTPEeIIHOCTH. YMEHUs NMPOBOAUTH
JEYKTUBHBIE PACCYKJICHHS MTOIY4aroT pa3BUTHE KaK IIPU JOKA3aTeNIbCTBAX YKa3aHHBIX TEOPEM,
TaK Y IPY BBIIIOJIHEHUH YIIPA)KHEHUH Ha 10KA3aTeIbCTBA HEPABEHCTB.

B cBs3M ¢ penieHueM JMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHO: JAaeTCs IMOHATHE O
YHUCIOBBIX  IPOMEXKYTKAaX, BBOAATCA COOTBETCTBYIOIIME Ha3BaHHUA U OOO3HAYECHHS.
PaccMOTpeHHI0O CHUCTEM HEPAaBEHCTB OJHOM IEPEMEHHOM MpEIIIeCTBYET O3HAKOMJICHUE
yUaIIuXcsl ¢ TOHATHAMU NepeceueHust U 00beIMHEHNS MHOXKECTB.

[Ipn pemeHun HEPAaBEHCTB HCHOJB3YIOTCS CBOWCTBA PaBHOCWIIBHBIX HEPABEHCTB,
KOTOPBIE Pa3bsACHSIOTCS HAa KOHKPETHBIX mpuMepax. Ocoboe BHUMaHME CIEIyeT YIENUTh
0oTpabOTKE yMEHMsI peliaT MpocTedIIre HepaBeHCTBa BHaa ax>b, ax<b, OCTaHOBUBILIUCH
CIEIMaJIbHO Ha citydae, korpaa <0.

B »T0l1 TeMe paccMaTpuBaeTCs TAaKK€ PEIICHHE CUCTEM JIBYX JIMHEHHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM, B YaCTHOCTU TAKUX, KOTOPBIE 3alIMCAHbI B BUJIE JBOMHBIX HEPABEHCTB.

2. Keaopamuunas gpynxyus.
Oyukuus. CpoiictBa (ynkumii. KsaapaTusiif TpexuieH. Pa3nokeHune KBaapaTHOTO
TpexuneHa Ha MHOxuTemn. PyHKIMA y = ax? + bx + c, ee cBoiictea u rpaduk. CTeneHHas

byHKIHS.



OcHoenas yenp — pacIIMPUTh CBEACHUS O CBOMCTBaX (PYHKIWH, O3HAKOMUTH yHaIHXCSI
CO CBOWCTBaMH U TpaKOM KBaJPaTUIHOU ()YHKIIHMH. I

B nHawane TeMbl cHCTEeMaTH3UPYIOTCS CBeleHHSA O (QyHKIMAX. [IOBTOPSIOTCS OCHOBHBIE
NOHATHUS: (YHKIUS, aprTyMEHT, 00nacTh omnpeaeneHus (QyHKIuH, rpaduk. /laroTcs moHATHS O
BO3pacTaHUM M YObIBAaHMM  (YHKIMH, IPOMEXKYTKAaX  3HAKONOCTOSHCTBA. 1eM  caMbIM
co3naercs 0a3za Ui YCBOGHHUS CBOWMCTB KBAJIPAaTUYHON M CTENEHHOM (YHKIMH, a TaKxKe JUIs
JaTbHENIIero yriyoaeHus: QyHKIIMOHAIBHBIX MPEICTABICHUH MPHU U3y4EHUH Kypca aureOpsl u
Hayas aHAJIN3A.

[ToAroToBUTENBFHBIM [IATOM K W3YYCHHIO CBOMCTB KBAJPATUYHOW (YHKIHH SBISETCS
TaKXe PacCMOTPEHUE BOIIPOCA O KBAJPATHOM TPEXWICHE M €ro KOPHSX, BBIICICHUU KBaJpaTa
JIBYYJICHA U3 KBaJPAaTHOTO TPEXWICHA, Pa3JI0KEHUN KBAIPATHOTO TPEXWIEHa HA MHOXKHTEIIH.

U3sydenue KBagpaTHUHOH (YHKINM HAUMHAETCSA C PACCMOTpeHMs (YHKIUH y = ax’, ee
CBOMCTB U 0COOCHHOCTEH rpaduka, a TakXKe APYruX YaCTHBIX BUIOB KBaIPAaTHYHON QYHKIMU —
bynkmuit y = ax? + b, y = a (X - M)%. DTu cBeleHUs MCIOJIb3YIOTCA IPU U3yYEHUH CBOMHCTB
KBaJApaTUYHON (QyHKIIMH 00IIero Buaa. BakHo, 4TOOBI ydamuecs MOHsIIN, 9YTO rpaduk GyHKIIUN
y = ax? + bx + ¢ MoxkeT ObITh MomydeH u3 rpaduka (yHKINHM y = aX’C MOMOIIBIO JBYX Iia-
palenbHBIX TepeHocoB. Ilpuembl mocTpoenns rpaduka Qymkimum y = ax’> + bx + ¢
0TpabaThIBAIOTCSI Ha KOHKPETHBIX MpuMepax. [Ipm 3ToM oco0oe BHMMaHHE CIEIyeT YIEIUTh
(GOpPMHUPOBAHUIO Yy ydYaIIUXCS YMEHHS YKa3blBaTh KOOPIMHATHI BEPILMHBI Mapadoiibl, ee OCh
CUMMETpPHH, HAIIPABJICHUE BETBEH MapadoJIbl.

[lpn w3yueHMH S5TOM TEMBbI JajbHEHIIEe PAa3BUTHE IOIYyYaeT YMEHHE HAXOIUTh II0
rpaduKy MPOMEXYTKHA BO3pacTaHUS M yObIBaHUS (YHKIIMH, a TAaKXKe MPOMEXKYTKH, B KOTOPBIX
(GYHKIHS COXpaHSET 3HaK.

VYyammecs: 3HAKOMSITCSI CO CBOMCTBaMH CTENEHHOM (yHKIMHM y = X"IIpH YETHOM U
HEYETHOM HAaTypaJbHOM IIOKa3arene 1. BBoauTcs moHsTHe KOpHS n-ii cteneHd. OHU NOTydYaroT
NPECTaBICHUE O HAXOXKICHUH 3HAYCHUI KOPHS C TIOMOIIBIO KaJIbKYJISITOPa, IPUYEeM BBIpaOOTKa
COOTBETCTBYIOLIMX YMEHUI HE TpeOyeTcs.

3. Hepagencmea c 00H0ll nepemennoi

Lensle ypaBHeHus. [{poOHble panuoHaiabHble ypaBHeHUs. HepaBeHCTBa BTOpOH CTeNeHU
C OJIHOM IIEpEMEHHON. MeTo HHTEPBAJIOB.

OcHoénas yenb — CUCTEMATU3UPOBATh M OOOOIIUTH CBEACHMSI O PEHICHUM LENbIX U
JPOOHBIX palMOHAIBHBIX YpaBHEHUH C OJHOW INepeMeHHOW, chopMupoBaTh yMEHHE pellaTh
HEpaBEHCTBA BHIA ax> + bx + ¢ >0 mwm ax? + bx + ¢ <0, rae a # 0.

B s10#i TeMe 3aBepiaeTcs U3y4eHHE PALMOHAIIBHBIX YPAaBHEHUN C OJJHOM MEpeMeHHOU. B
CBS3M C ATHM HPOBOJUTCS HEKOTOpOe 00O0OIIeHHEe U yriiyOlieHHe CBeJeHUN 00 ypaBHEHMSX.
BBoasTCS NOHATHS LIEJIOr0 PallMOHAJIBHOTO YPABHEHUS U €r0 CTENEHU. YUaluecs 3HaKOMATCS ¢
pelIeHuEM YPaBHEHHM TPEThEM CTENEHM W YETBEPTOM CTENEHM C IMOMOIIBIO Pa3JIOKEHUS Ha
MHOKUTEIM U BBEJIECHUS BCIIOMOTATENIBHON NMepeMeHHOW. MeTol peleHusl ypaBHEHUH IyTeEM
BBEJICHUSI BCIIOMOTaTeJIbHBIX NEPEMEHHBIX OYJEeT IIMPOKO MCIOJB30BaThCS B AaJIbHEHIIEM NPU
PELICHUH TPUTOHOMETPUUECKUX, JIOTapU(PMHUUECKUX U APYTUX BUIOB YpaBHEHU.

Pacimpsrorest cBeneHus 0 pelieHUH APOOHBIX pallOHANIbHBIX YpaBHEHHH. Ywyamuecs
3HAKOMSITCSI C HEKOTOPBIMHU CIEIIMAIBHBIMU IIPUEMAMH PELICHUs TAKMX YPaBHEHUM.

dopMHupoBaHIe YMEHHI pelaTh HEPABEHCTBA BUA ax’ + bx + + ¢ > 0 mwmm ax? + bx +
c<O, rue a # 0, ocymiecTBIsieTCS € ONMOPON Ha CBEJICHUA O rpaduke KBaJpaTHUHON (HYHKINU.

VYuyamuecss 3HaKOMATCS C METOJIOM HMHTEPBAJIOB, C IOMOIIBIO KOTOPOTO PEIIAI0TCS
HECJIOKHBIE PAallMOHAJIbHBIE HEPABEHCTBA.

4. Hepasencmea c 06ymsa nepemeHHbIMU

VYpaBHeHHe ¢ ABYyMs NMEpeMEeHHbIMH U ero rpaduk. CucreMbl ypaBHEHHMH BTOpPOIl
creneHu. PenieHue 3azad ¢ IOMOLIBIO CUCTEM YpPaBHEHMM BTOpOW creneHH. HepaBeHcTBa ¢
JBYMSI IEPEMEHHBIMHU U UX CHCTEMBI.



OcHoenas yenb — BbIPa0OTaTh YMEHHUE pEIIaTh MPOCTEHUIINE CHUCTEMBI, COAEpKAIUe
YpaBHEHUE BTOPOM CTEMEHH C JBYMS IEPEMEHHBIMH, W TEKCTOBBIE 3aJauyd C IOMOLIBIO
COCTaBJICHUS] TAKUX CHUCTEM.

B nanHoi Teme 3aBepliaeTcsi U3YyYEHHE CUCTEM YPAaBHEHUM C JBYMS IEPEMEHHBIMHU.
OCHOBHOE BHUMAaHHE YAEIISIETCS CUCTEMaM, B KOTOPBIX OJHO M3 YPaBHEHUW NEPBOM CTENEHH, a
JIPyroe BTOPOM.

W3BecTHbIN yuammmcs ciocod MoJCTaHOBKH HAXOJUT 3/1€Ch JlabHellee MPUMEHEHNE U
MO3BOJISIET CBOJIUTH PEIICHUE TAKUX CUCTEM K PEIICHUIO KBAIPATHOTO YPABHEHUS.

O3HakoOMJIEHHE y4YalUMXCsl ¢ MPUMEPAMU CUCTEM YPAaBHEHUM C JBYMsI NIEPEMEHHBIMH, B
KOTOpPBIX 00a ypaBHEHUS BTOPOH CTENEHU, JOJDKHO OCYIIECTBISITBCS C JIOCTATOYHOMN
OCTOPOKHOCTBIO M OTPAaHUYMUBATHCS IPOCTEUILIMMHU ITPUMEPAMU.

[IpuBneueHne W3BECTHBIX ydYalIMMCS TpadUKOB TMO3BOJISIET TPUBECTH MPHUMEPHI
rpaduueckoro peuieHusi cucreM ypaBHeHU. C MOMONIBbIO rparuecKux MpeCTaBICHUH MOXKHO
HAarJIsHO MOKAa3aTh yYAIIMMCS, YTO CUCTEMBI JIBYX YPAaBHEHHU C JIBYMsI IEPEMEHHBIMH: BTOPOU
CTENEHU MOT'YT UMETh OJIHO, JBa, TPU, YETHIPE PEIICHUS UJIM HE UMETh PEILICHHUII.

Pa3paboraHHbIii MaTeMaTHYECKHI anmapaTr TMO3BOJSET CYIIECTBEHHO PACHIMPUTH KJIace
COJIepXKaTENIbHBIX TEKCTOBBIX 33/1a4, PEIIAEMbIX C IOMOLIBIO CUCTEM YPaBHEHHUM.

N3ydeHue Tembl 3aBepIIacTCsa BBEACHUEM MOHATHI HEPABEHCTBA ABYMS NIEPEMEHHBIMU U
CUCTEMBbl HEPaBEHCTB C JIByMsl NepeMeHHbIMH. CBefeHUs O rpadukax ypaBHEHHH C JByMs
MIEPEMEHHBIMU UCIIOIB3YIOTCSA MTPU WILTFOCTPALMA MHOYXECTB PELICHUIN HEKOTOPBIX MPOCTEHIINX
HEPaBEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.

5. Dnemenmoul npuxknaoHoil mamemamuKu.

Marematuueckoe MonenupoBanue. llponentHsle pacuetsl.  [IpubnuxenHble
BblunciieHus. OCHOBHBbIE MpaBuila KOMOMHATOpUKU. OTHOCHUTENIbHAs 4acTOTa U BEPOATHOCTh
ciydaiiHoro coObiTus. Kiaccuueckoe ompeneneHue BeposTHocTH. HavanpHble cBeneHus o
CTaTUCTHUKE.

OcHoénas yenb — O3HAKOMUTH yYaIIMXCS C MOHSATHSAMH IEPECTaHOBKHU, Pa3MEIEHUs,
COYETaHUs M COOTBETCTBYIOIIMMHU (GopMyJaMH Ul MOJCYeTa MX YHWCIA; BBECTH IOHATHUSA
OTHOCHUTEJIbHOM YacTOThI U BEPOSITHOCTH CITy4aifHOTO COOBITHSI.

M3yueHune TeMbl HAUMHAETCS C PELICHUs 3a/1a4, B KOTOPBIX TPeOyeTcsl COCTaBUTh T€ WU
MHbIE KOMOMHAINK 3JIEMEHTOB U MOICYUTATh X YHUCI0. PazbsicHsAeTcss KOMOMHATOPHOE MPaBUIIO
YMHOXXEHUSI, KOTOPOE UCMOJIb3yeTCs B JallbHEiIeM npyu BbIBOJIE (GOPMYI JUIs MOJCUETa YHUCiIa
NEePECTaHOBOK, pa3MelleHuil u couetanuil. Ilpu mM3ydeHMH gaHHOrO MaTepuaia HEOOXOIUMO
oOpaTUTh BHHMAaHHE Yy4YallUXCsi Ha pa3IUuue TMOHATUH «pa3MELICHHE» U «COYETaHUE»,
c(hopMHpOBaTh Y HUX YMEHUE ONPEAEIATh, O KAKOM BUJIe KOMOWHALIMI UET peub B 3aJaue.

B nmaHHOM TeMe ydamuecs 3HAKOMATCS C HAayaJbHBIMH CBEJIEHUSMU W3 TEOpUHU
BEpOATHOCTEH. BBoauTCsd TNOHATHE «CilydailHOE COOBITHE», «OTHOCUTENbHAs YacToTay,
«BEPOATHOCTh CIy4aliHOTO coObITHA». PaccMmaTpuBaroTCs CTaTUCTMUYECKUH M KIaCCUYECKUH
MOJXOJbl K OINpEAENCHUI0 BEPOATHOCTH CIydalHOro coObIThs. BakHOo 00paTuTh BHUMaHUE
ydalxcs Ha TO, YTO KJIACCHUYECKOE ONPEJEIIEHUE BEPOATHOCTH MOKHO NPUMEHATH TOJIBKO K
TaKUM MOJIETISIM peabHbIX COOBITUH, B KOTOPBIX BCE UCXOJbI SBISIOTCS PABHOBO3MOKHBIMHU.

6. Yucnoevle nociedosamenvnocmu.

UucnoBsle MOCIENOBATEIBHOCTH. ApudMeTHuecKkas M TeOMETpHUYecKas MPOrPecCHH.
®opMynbl M-TO WIEHA W CYMMBI TEPBBIX N WICHOB Mporpeccuu. beckoHeduHO yObIBaromias
reoMeTpuUecKasi Iporpeccus.

OcHosHas yenb — NaTh MOHATUS 00 apU(PMETHIECKON U TEOMETPUISCKON TTPOTPECCHIX
KaK YHCJIOBBIX ITOCIIENOBATEIHHOCTIX 0COOOr0 BHIA.

[Ipn m3ydeHWH TEeMbl BBOJUTCS TIOHSATHE IOCJIEIOBATEILHOCTH, Pa3bsICHACTCS CMBICIT
TEPMHHA «N- YJIEH MOCIe0BaTeIbHOCTHY, BEIPa0aThIBACTCS YMEHUE HCIIONh30BaTh HHACKCHOE



o0o03HaueHne. ITH CBEJICHHsI HOCST BCIIOMOTATENIbHBIN XapakTep U UCIOb3YIOTCA Ul U3Y4EHUs
apru(MeTHUECKON U TeOMETPUYECKON MPOTPECCHil.

Pabora ¢ ¢opmynamu n-ro 4ieHa U CyMMBbl NEpPBBIX I'da WIEHOB IPOrpeccUid, MOMUMO
CBOET0 OCHOBHOI'O HAa3HAUYEHUS, IO3BOJSET HEOAHOKPATHO BO3BpAIIATHCS K BBIYMCICHUSM,
TOKJECTBEHHBIM NIPEOOPA30BaHUSIM, PELICHUIO YPAaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcss  XapakTepUCTUYECKHE  CBOWCTBA  apu(METHYECKOU u
reOMETPUYECKOM MPOrpeccHil, 4To0 MO3BOJSET PACIIUPUThH KPYT IPEIaraeMbIxX 3a/1ad.

7. Anzeopa 6 ucmopuueckom pazeumuu

3apoxaeHue anreOpbl, KHUTa O BOCCTAHOBICHUHM W MPOTHBOIIOCTABICEHUH Myxammena
anb-Xope3mu. Vcropust popMupoBaHus MaTeMaTHUECKOro s3blKa. McTopust pa3BUTHS MOHATUS
byHKINN.

JL.®. Marnunkuii. I1JI. YeOwimes. H.MU. JloGaueBckmii. B.S. bynskobckuii. A.H.
Konmoropos. ®@. Buer. I1. ®epma. P. Jlexapt. H. Tapranss. 1. Kapgano. H. A6ens. b. Tlackans.
JI. Tluzanckuii. K. "aycc.

TemaTuueckoe IVIAHUPOBAHUE

C YKa3aHUuEM KOJIN1€CTBA YaC0B, OTBOAMMBIX HA OCBOCHUE KaXKI0H TeMbI

7 Knacc
Ne HanmeHnoBanue KonnuectBo
4acoB
1 [ToBTOpEHME Kypca MaTeMaTUKU 5-6 KJIaccoB 3
2 JIuneliHOe ypaBHEHUE C OHOU NTEPEMEHHOMN 7
3 Llenble BRIpKEHHSI 55
4 OyHKIIUU 12
S CucreMbl TMHEHHBIX YPaBHEHUH C IBYMS] IEPEMEHHBIMU 15
6 IToBTOpeHue 7
7 ITpomMeKyTOUHBINM KOHTPOJIb 3HAHUU 3
Hroro: 102
8 Kknacc
Ne HanmeHnoBanue KonnuectBo
4acoB
1 IToBTOpenue Kypca no anredpe 7 Kiacca 2
2 ParmonanbHbIe BBIpaXEHUs 44
3 KBaapartHbie kopHH. JleHCTBUTEIbHBIE YUCIA 25
4 KBanpaTHbsle ypaBHEHUs 26
5 [ToBTOpeHme 3
6 IIpomMeKyTOUHBINM KOHTPOJIb 3HAHUHI 2
Hroro: 102
9 knacc
Ne HanmeHoBanue KonnuectBo
4acoB
1 IToBTOpeHME Kypa anreOpsl 8 Kiracca 3
2 HepaBencraa 17
3 KBanpatuunas ¢pyHkus 37
4 DreMeHTHl NPUKJIaIHOW MaTeMaTHKH 15




5 YucnoBbIe OCIEA0BATEIbHOCTH 17
6 IToBTOpeHue 10
7 [TpomexyTOuHBIN KOHTPOJIb 3HAHUHN 3

HTroro:

102




