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PaGouyassi mnporpamMma 1o aJjredpe cocTaBjieHA Ha OCHOBE CJeTYIONIUX
HOPMATHUBHO-TIPABOBBIX JOKYMEHTOB:

1.denepanbHblii  TOCYAApPCTBEHHBIM 0Opa3oBaTEIbHBIM CTaHAAPT OCHOBHOTO
obmiero oopaszoBanus ([Ipuka3z Munrcrepcrea 0opasosanus u Hayku PD ot 17 nexadbps
2010 r. N 1897 "O6 YTBEPKICHUU dhenepaabHOro rOCYJIapPCTBEHHOTO
00pa3oBaTeILHOIO CTaHIapTa OCHOBHOIO 00IIIero oopa3zoBanus"

2.3akoH P® "OO6 obpazoannu B Poccuiickoit ®@eneparmu” ot 29.12.2012 N 273-
@33,

3. CoOopauk paboumx mporpamMM. 7—9 Kiaccel: moOcoOWe IS YYHTEIeH
oOmieoOpa3oBar. opranuzaiuii / [coctaBurens T.A.bypmucrposal. — 2-e uza., 10mM. —
M.: IIpocsemienue, 20144,

4.0OcHoBHasi o00pa3oBarelibHasi MpPOrpaMma OCHOBHOTO 0O0IIero oOpa3oBaHUs
MBOY «COHI Ne 153».

5.IIporpamma niiist 0011€00pa3oBaTeNbHbIX YupexkaeHui. [InanupoBanue yueOHOTO
Martepuaia. Anredpa. 7-9 knaccel/ b @eoktuctoB- M.: Muemo3unHa,2014;

6.Anrebpa. 7-9 kmacc. Pabouas mporpamma. ®I'OC/ Unbs deoktuctos- M.:
Muemo3suna,2015;

IHHJTAHUPYEMBIE PE3YJIbTATBI U3YYEHUA KYPCA AJII'EBPbI
B 7-9 KITACCAX

[Iporpamma oOecrneunBaeT AOCTHXKEHUE CIEAYIONIMX pe3yJbTaTOB OCBOCHUS
00pa3oBaTeIbHON MTPOTPaMMbl OCHOBHOT'O OOIIEr0 00pa30BaHUs:
JINYHOCTHBIE:

1) chopMHPOBAaHHOCTH OTBETCTBEHHOT'O OTHOIICHUS K YYCHHIO, TOTOBHOCTH M
CIIOCOOHOCTH OOYyYalolMUXCs K CaMOpPa3BUTHIO U CamMOOOpa30BaHUIO Ha OCHOBE
MOTHBAIlMM K OOYYEHHUIO W TMO3HAHWIO, BRIOOPY AaybHEHIero odpa3oBaHusi Ha Oasze
OPHEHTHUPOBKH B MHpe Tpodeccuii 1 mpodecCHOHATbHBIX MPEANOYTEHUH, OCO3HAHHOMY
MOCTPOCHUIO WHIUBUIyAIbHOW 00pa30BaTEIbHON TPACKTOPUU C YUYETOM YCTOWUYUBBIX
M03HABATENILHBIX UHTEPECOB;

2)  chopMUPOBAaHHOCTH  IIEJIOCTHOTO  MHUPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON MIPAKTUKH;

3) chOopMUPOBAHHOCTh KOMMYHHMKATHBHOW KOMIICTEHTHOCTH B OOIICHHH U
COTPYJIHMYECTBE CO CBEPCTHHUKAMH, CTAPIIUMU M MIAAIIMMH, B 00pa3oBaTelbHOM,
OOIIIECTBEHHO TMOJIE3HOM, Yy4eOHO-UCCIEA0BATEILCKOM, TBOPUECKON W JPYrux BHUAAX
NeATEIIbHOCTH;

4) ymeHue SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICIH B YCTHOW W NMHCHbMEHHOM
peuM, TIOHMMATh CMBICT IIOCTaBJICHHOW 3aJa4d, BBICTPAWBATh AapPTyMEHTAITUIO,
IPUBOJIUTH MMPUMEPBI U KOHTPIPUMEPHI;

5) npencTaBieHUE 0 MaTeMaTHYECKON HayKe Kak cdepe 4eIOoBEeYECKON eI TeIbHOCTH,
00 sTamax e€ pa3BUTHSA, O €€ 3HAUMMOCTH JJIsl Pa3BUTHS ITUBUIIN3AIINY;

6) KPUTUYHOCTH MBIIIUICHUS, YMEHUE pPACIO3HABATh JIOTHUYECKH HEKOPPEKTHHIE
BBICKA3bIBAHUS, OTINYATH TUIIOTE3Y OT (DAKTa;

7) KpeaTUBHOCTh MBIIUJICHUS, MHUITUATUBA, HAXOIYNBOCTh, aKTUBHOCTH TIPU PEIICHUU
anreOpandecKux 3aj1ay;
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8) yMeHHEe KOHTPOJMPOBAThH IMPOLIECC U PE3yNbTaT y4eOHOW MaTeMaTUYeCKOH
NEATEIIbHOCTH;

9) cocoOHOCTh K AMOLIMOHATBLHOMY BOCHPUATHIO MATEMATHUECKUX OOBEKTOB, 3ajad,
pPELIEHNH, PACCYKICHUM.

MeTanpeaMeTHbIe:

1) yMeHHe caMOoCTOSITEIbHO TUIAHUPOBAThH AJIbTEPHATUBHBIE MTyTH JOCTUXKEHUS 1IEJIEH,
OCO3HaHHO BHIOWpaTh Hambonee dS(PPEKTUBHBIC CHOCOOBI PEIICHUS YYEOHBIX U
MMO3HABATEJIbHBIX 33/1a4;

2) yMEHHE OCYUIECTBJISTh KOHTPOJIb MO pe3yjbTaTy M IO CHOCOOYy JAEUCTBUS HA
YpOBHE MPON3BOJILHOTO BHUMAHUS U BHOCUTH HEOOXOAMMBIC KOPPEKTHUBHI;

3) yMmMeHHE aJleKBaTHO OIICHHBATh MPAaBUIBLHOCTb WM OIIMOOYHOCTH BBITIOJHEHUS
yuebHOM 3amaun, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTHU €&
pelieHus;

4) O0CO3HaHHOE BIJIAJICHUE JIOTUUYECKUMH JCHCTBUSMU OIPEACICHUS TOHSITHH,
0000111eHNsI, YCTAHOBJICHUS aHAJIOTUH, KIacCU(pUKAIIMK HA OCHOBE CaMOCTOSTEIHLHOTO
BbIOOpA OCHOBAHUM U KPUTEPHUEB, YCTAHOBIICHUS POJIOBUIOBBIX CBS3EH;

5) yMmMeHue YCTaHaBIIMBATh MPUYMHHO-CIEJCTBEHHBIE CBSI3H; CTPOUTH JIOTMUECKOE
paccykJieHHe, yMO3aKIIo4eHHEe (MHIYKTUBHOE, NEAYKTUBHOE M TIO aHAJIOTUHU) U
BBIBO/IbI;

6) ymeHue co3JaBaTh, MPUMEHATh U MPeoOpa3OBbIBATH 3HAKOBOCHMBOJIMYECKUE
CpelCTBa, MOJENH U CXEMBI JIJISl pelIEHUs] yUeOHBIX U MTO3HABATENIbHBIX 33/a4;

7) yMEHUE OpraHU30BbIBATh YU€OHOE COTPYTHUYECTBO U COBMECTHYIO JESITEIBHOCTD C
YUHUTEJIEM U CBEPCTHHKAMU: OINPEAENATh LIENU, paclpeaesiecHne (QyHKUUA U poJier
YYaCTHUKOB, B3aUMOJICHCTBUE U 00IIKE CIIOCOOBI pabOThl; yMEHUE pad0OTaTh B TPYIIIE:
HaxOJIUTh 00I1lIee PEIICHUE U pa3peliaTh KOH(IMKTHI HA OCHOBE COTIACOBAHMS MO3UIIUI
M yd€Ta MHTEPECOB; CIyllaThb NapTHEpa; (QOpMyIUpPOBaTH, ApPryMEHTUPOBATH U
OTCTauBaTh CBOE MHEHUC;

8) cdhopMUpOBAaHHOCTh YYEOHOM W OOIIEMOJB30BATEILCKOM KOMIIETEHTHOCTH B
00JIaCTU HCMOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKAIMOHHBIX TexHojorui (MKT-
KOMITETEHTHOCTH);

9) mepBOHAYaNbHBIE TPENCTABICHUS 00 HMIESIX U O METOJaX MaTeMaTHKUh Kak 00
YHUBEPCAJIBHOM $I3bIKE HAYKM U TEXHUKH, O CPEICTBE MOJICTUPOBAHUS SIBICHUN U
MPOLIECCOB;

10) ymeHue BUAETh MAaTEMAaTUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYyalluu B
JIPYTUX AUCHUILIMHAX, B OKPYKAIOIIEH KU3HU,

11) yMeHue HaXoAWTh B PA3JIMYHBIX MCTOUYHHUKAX MH(OpMaIUi0, HEOOXOIUMYIO IS
pelieHns MaTeMaTUYeCKUX mpolsieM, M TMPEeACTaBisATh €€ B MNOHATHOW (opme;
MPUHUMATh PEIICHUE B YCIOBUAX HEMOJHON M M30BITOUYHOM, TOUHON U BEPOSTHOCTHOM
uH(popMaIuy;

12) ymeHue MOHMMATh M HCHOJIb30BAaTh MAaTEMAaTUYECKHE CPEICTBA HATJISIIHOCTH
(pUCYHKH, YEPTEXKH, CXEMBI U JIp.) ISl WIUTOCTPALIMK, UHTEPIPETALIMU, apTyMEHTALNH;

13) yMeHue BBIIBUTATh THUNOTE3bI TPH PEHICHUH YYEOHBIX 3a/lady W TMOHUMATh
HEO0OXOMMOCTh UX TIPOBEPKH;

14) ymeHue NPUMEHATh WHAYKTHUBHBIE W JIETyKTUBHBIE CIIOCOOBI pacCyKIEHUH,
BUJIETh PA3JIMYHbIE CTPATETUN PEUICHUS 3a/1aY;

15) noHrMMaHue CYIIHOCTU AJITOPUTMUYECKUX MPEANUCAHUNA U YMEHHUE JICMCTBOBATH B
COOTBETCTBUH C NPEMIOKEHHBIM aJITOPUTMOM;



16) ymeHue caMOCTOSTENIbHO CTaBUThH II€JIM, BHIOUPATh M CO3AaBaTh aJTOPUTMBI JIJIs
penieHus: yueOHbIX MaTEMAaTUYECKUX IPOOIIEeM;

17) yMmeHHe IUJIaHUPOBaTh M OCYIIECTBISITH JI€ATEIbHOCTh, HAMPABJICHHYIO Ha
pelIeHnE 3a7a4 UCCIIEI0BATENBCKOIO XapaKTepa.
npeaMeTHbIE:

1) ymenue paboTaTh C MaTeMaTHYECKUM TEKCTOM (CTPYKTYpPUpPOBAaHUE, W3BJICUCHUE
HeoOXxoauMoi MHGOPMAITMH), TOYHO U TPAMOTHO BBIPaKaTh CBOM MBICTH B YCTHOW U
MHUCbMEHHOM pPE€YH, MPUMEHSS MATEMATHYECKYI) TEPMHUHOJOTHIO M CUMBOJIMKY,
WCTIONB30BaTh  PA3JIMUHbIC SI3bIKM  MAaTEMaTHKUA  (CIOBECHBIA, CHUMBOJIMYECKUM,
rpadgudeckuii), 00OCHOBBIBaTh CYKICHHS, TPOBOANTH KIACCU(DHUKAIMIO, JTOKA3bIBATh
MAaTEMATUYECKUE YTBEPKICHUS,

2) BnajeHue Oa30BBIM TMOHATUMHBIM amapaToM: HUMETh MPEJICTABICHUE O YHUCIE,
BJIaJICHUE CHUMBOJIBHBIM SI3BIKOM alreOpbl, 3HAHUE 3JIEMEHTapHBIX (DYHKIIMOHATBHBIX
3aBUCUMOCTEH, (hopMUpOBaHHE MPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
peaibHOM MHPE U O Pa3UYHBIX CIOCO0axX WX M3ydeHHs,, 00 OCOOCHHOCTSX BBIBOJIOB U
IIPOTHO30B, HOCSILIMX BEPOSATHOCTHBIN XapakTep;

3) yMeHue BBINOJHATD alnredpandeckre npeoOpa3oBaHusl palliOHATBHBIX BRIPAKEHUH,
OPUMEHSTh UX JJIA PelIeHus] y4eOHbIX MaTeMaTUYECKHUX 33714 U 3aJ1a4, BOSHUKAIOIINX
B CMEXHBIX yU4e€OHBIX MpeAMETaX;

4) yMeHHE TIOJB30BAThCS MaTEMaTHUUYECKUMH (HOpMyJIaMu U CaMOCTOSITEIILHO
COCTaBJIATh (HOPMYJIbI 3aBUCUMOCTEM MEXIy BEJIUYMHAMU HAa OCHOBE OO0O0OIICHUS
YACTHBIX CIIy4aeB U SKCIICPUMEHTA;

5) yMeHue peuiath JUHEHHbIE M KBaJpaTHBIC YpPABHEHMS W HEPABEHCTBA, a TaKXKe
MPUBOJIMMbIC K HUM YypaBHEHHUs, HEPABEHCTBA, CUCTEMbI; MPUMEHSTH rpaduueckue
MPEJICTABICHNUS Uil PEUICHUS] M MCCIIECIOBAaHUS YPAaBHEHHM, HEPABEHCTB, CHUCTEM;
MPUMEHATh TOJYYEHHBIE YMEHHS Ui PEUICHHS 3aJad M3 MaTeMaTHUKH, CMEXHBIX
IIPEIMETOB, ITPAKTUKHU;

6) oBIaJCHUE CUCTEMOU (PYHKIIMOHAIBHBIX MOHITHH, (YHKIIMOHAIHHBIM SI3BIKOM U
CUMBOJIMIKOW, yMeHue CTpouTh rpaduku (QyHKIHM, OMUCHIBATH HX CBOWCTBA,
UCIOJIb30BaTh (PYHKITMOHAIbHO-TpaduuecKe mpeJACTaBICHUs IS OTIMCAHUS U aHaJIU3a
MAaTeMaTHYECKUX 3a/1a4 U PEAIbHBIX 3aBUCUMOCTEN;

7) oBllaJieHue OCHOBHBIMHU CIIOCOOAMH TIPEACTABJICHHS W aHAIM3a CTATUCTUYECKHUX
JAHHBIX; YMEHUE PEIIATh 33Ja4¥ HA HAXOXKJICHUE YaCTOThl U BEPOSATHOCTU CIyYaWHBIX
COOBITHI;

8) yMeHHE TPUMEHSTh U3YUYCHHBIC MOHSTHS, PE3yJbTaThl U METOJbI MPU PEIICHUU
3a7a4 W3 Pa3JIMYHBIX pa3[eIoOB Kypca, B TOM YHCIE 3aJad, HE CBOISIIMXCA K
HETIOCPEICTBEHHOMY TPUMEHEHUIO U3BECTHBIX aITOPUTMOB.

B pe3yabrare usyueHus ajare0psbl Ha yriry0JIeHHOM YpOBHe B 7-9 Kiiaccax
BBIIIYCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

JIeMEeHThI TEOPHH MHOKECTB U MaTeMATHYeCKOM JIOTUKH

¢CBOOOTHO ONEPUPOBATH MOHATHSIMH: MHOKECTBO, XapaKTEPUCTUKH MHOKECTBA,
AJIEMEHT MHOXECTBA, ITyCTOE, KOHEYHOE U OECKOHEUYHOE MHOYKECTBO, MOJIMHOKECTBO,
IPUHAJIEKHOCTb, BKIIOYEHUE, PABEHCTBO MHOYKECTB, CIIOCOOBI 3aJaHE MHOKECTBA;

®33/1aBaTh MHOXECTBA Pa3HBIMU CIIOCO0AMU;

®IPOBEPSATH BBITOJIHEHHE XapaKTEPUCTUUECKOTO CBOMCTBA MHOKECTBA;



®CBOOOJTHO ONEPUPOBATH MOHSATUSMU: BBICKA3bIBAHUE, UICTUHHOCTb U JIOXKHOCTb
BBICKA3bIBaHUSA, CJIOXHBIE M MPOCThbIC BBICKA3bIBAHUSA, OTPHUIAHUE BBICKA3bIBAHUIA;
UCTUHHOCTh M JIOXKHOCTb YTBEPXKJEHUS M €ro OTpUIlaHus, OINepaluud Hal
BBICKA3bIBAaHUSIMU: U, WJIH, HE; YCIIOBHBIC BbICKA3bIBAaHUS (MMILTUKAIIWN );

®CTPOUTH BHICKA3bIBAHUS C UCIIOJIL30BAHUEM 3aKOHOB aJIreOpbl BEICKA3bIBAHUIA.
B noBceqHeBHOI »KM3HU U NIPU M3YyYECHUH IPYTHUX NPEAMETOB:
®CTPOUTH PACCYKJICHHUS HA OCHOBE MCIIOJIb30BaHUs MMPABUII JIOTUKY;
®1ICITI0JIB30BaTh MHOKECTBA, ONIEPAIH C MHOXXECTBAMH, UX TpaduuecKoe
NPEACTABICHUE JIJIsI OMCAHUS PEAVIbHBIX MTPOLIECCOB U SIBJICHUH, IIPU PEIICHUH 3a]1a4
JIPYTUX y4eOHBIX MPEIMETOB.
Yuciaa
¢(CB0O0OOIHO OTIEPUPOBATH MOHATUSAMU: HATYpPaJIbHOE YHUCIIO0, MHOKECTBO HATYPaIbHBIX
9HCEe, 1IEJI0€ YUCII0, MHOKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAS IPO0Ob, TeCATUIHAS
IpoOb, CMEIIAHHOE YKCIIO, PAIMOHATBHOE YHUCIIO, MHOKECTBO PallMOHATbHBIX
YU CEI,UPPALUOHAIBHOE YHUCIIO, KOPEHb CTETIEHU N, IEUCTBUTEIBHOE YUCII0, MHOKECTBO
NEUCTBUTEIBHBIX YHCEI, TEOMETPUUECKAs HHTEPIIPETALNS HATYPAIbHBIX, HEJBIX,
pPalOHAIIbHBIX, IEVCTBUTEIbHBIX YHCE,
®TIOHUMATh U OOBSICHATH PA3HUILY MEXKAY MO3UIMOHHON 1 HETIO3UIIMOHHON CUCTEMaMU
3aIlMCH YHUCET,;
®IICPEBOIUTD YKCIIA U3 OJTHON CUCTEMBI 3aITUCH (CUCTEMbI CUMCIICHHUS) B IPYTYIO;
®J0Ka3bIBaTh U UCIOJIL30BaTh MPU3HAKK JACIMMOCTU Ha 2, 4, 8, 5,3, 6,9, 10, 11 cymmbl
Y TIPOU3BEACHUS YMCEI ITPU BHIIIOJIHEHUU BBIYUCIICHUN U PEIICHUH 3a/1ay;
®BLITIOJIHATH OKPYIJICHUE PAITMOHATBHBIX U UPPALMOHATIBHBIX YUCEN C 3aJJaHHON
TOYHOCTBIO;
®CPaBHUBATH JICHCTBUTEIBHBIC YKCIIA Pa3HBIMH CIIOCO0OAMH;
eyTIOPSIIOYMBATH YKCIIA, 3aIIMCAHHBIC B BUJIE OOBIKHOBEHHOW U JIECITUYHOU Ipo0H,
YHCIIa, 3aMUCaHHBIC C UCTIOJIH30BAaHNEM apU(METUUECKOTO KBAJPATHOTO KOPHS, KOPHEH
CTENEHH OOJIbIIIE 2;
enaxoauth HOJl 1 HOK uucen pasapiMu crioco0aMu U UCTIONBH30BATh UX MPU PEIICHUH
3a7ad4;
®BLITIOJIHATH BHIYUCIICHUS U MPE0Opa30BaHMs BEIPAKEHUM, COIEPKAIINX
JNEUCTBUTENBHBIE YMCIIA, B TOM YUCJIE KOPHU HAaTypaJbHBIX CTENEHEN. B moBceqHeBHOM
KU3HU U TIPU U3YUYEHUU JPYTUX TPEAMETOB:
®BLITIOJTHATD U OOBSICHATH PE3YJIbTaThl CPABHEHUSI PE3YJIbTATOB BBIYUCICHUHN TTPU
PEIICHUH MPAKTUYECKUX 3a/1a4, B TOM YKCIIE TPUOTMKCHHBIX BEIYUCICHUN, UCTIONB3YS
pasHbIe CIOCOOBI CPAaBHECHHIA,
®3aMKChIBATh, CPABHUBATH, OKPYIJISITh YUCJIOBBIC IAHHBIE PEAJIbHBIX BEJTUYUH C
HCIIOJIb30BaHUEM PA3HBIX CUCTEM U3MEPECHUS; ®COCTABIATh U OIIEHUBATh Pa3HBIMU
Croco0aMu YHMCJIOBBIE BRIPAKEHUS MTPU PEIICHUN MTPAKTUYECKUX 3a]1a4 U 3a/1a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB.
To:xknecTBeHHbIE IPe00pa3oBaHUs
¢(CBO0OOHO OTIEPUPOBATH TOHATUSIMHU CTENEHU C IIEJIBIM U APOOHBIM MTOKA3aTENEM;
®BLITIOJIHSATD JI0KA3aTEIbCTBO CBOMCTB CTEIEHH C IEIBIMHU U IPOOHBIMU TTOKA3aTEISIMU;



®OIIEPUPOBATH MOHATUAMU «OJHOUJIEH», KMHOTOWIECH», KMHOT'OUJIEH C OJHOU
NEPEMEHHOI», «KMHOTOWJIEH C HECKOJIbKUMHU NEPEMEHHBIMIY, KO3()DPHUIIMESHTHI
MHOT'OYJIEHA, «CTaHIapTHAs 3alIUCh MHOTOWIEHA», CTENIEHb OJHOYWICHA U MHOTOWICHA;
¢CBOOO/IHO BJIAJIETh MpUEMaMu peoOpa3oBaHus EJIbIX U IPOOHO-PAIIIOHATIBHBIX
BBIPKCHUM;

®BBINOJIHTH PA3JI0KEHNE MHOTOWIEHOB HA MHOXKMTEIN Pa3HbIMU CIIocO0aMu, C
MCIOJIb30BaHNEM KOMOMHAIINN pa3InYHBIX PUEMOB,

®1ICTIOJIB30BaTh TeopeMy Bueta u TeopeMy, oopaTHyto Teopeme Buera, nist moucka
KOPHEM KBaJIpaTHOTO TPEXUJICHA U I PELICHUs 3a7a4, B TOM YHCIIE 33]1a4 C
napamMeTpaMH Ha OCHOBE KBAJIPaTHOTO TPEXWICHA;

®BBIIIOJIHATH JICJICHUE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM,;

®JOKa3bIBaTh CBOWCTBA KBAJAPATHBIX KOPHEU Y KOPHEMN CTEIICHH N;

®BBLINOIHITH IPEOOPA30BAHMSI BBIPAKEHUH, COAEpKAIINX KBAJpaTHbIEe KOPHU, KOPHU
CTEIIECHH n;

®CBOOOTHO ONIEPUPOBATH MOHATUAMH «TOXKJIECTBO», «TOKJIECTBO HA MHOYKECTBEY,
«TOJIECTBEHHOE MTPEOOPA30BAHUEN;

®BBLINOJIHSTH Pa3IMyuHbIe IPEoOpa30BaHMsI BBIPAKEHUH, COAEPKAIIMX MOTYJIH.

eB noBcegHEeBHOM KU3HU M NIPU U3YYEHHH APYTUX NPEAMETOB:

®BLINOIHATH IPEOOPA30BAHMS U JEHCTBUS ¢ OYKBEHHBIMU BBIPAKEHUSIMU, YUCIIOBbIE
KO3(PUIIMEHTHI KOTOPBIX 3aMIMCaHbI B CTAHAAPTHOM BUJIE;

®BBINIOJIHATH MPEOOPA30BAHMS PALIMOHATBHBIX BBIPAKEHUI MTPU PELICHUU 334 APYTHX
y4eOHBIX MPEAMETOB;

®BLINOIHTH IPOBEPKY MPaBIONOA00US GU3NUECKUX U XUMUUECKUX (OpMYJT HA OCHOBE
CpPaBHEHUS pa3MEPHOCTEN U BAJICHTHOCTEMN.

YpaBHeHMs U HEPABEHCTBA

¢(CB0OOOTHO OMIEpUPOBATH MOHIATUSMU: YPAaBHEHHUE, HEPABEHCTBO, PABHOCHIIbHBIE
YPAaBHEHMs U HEPABEHCTBA, YPABHEHHUE, ABJIIOIIEECS CIEICTBUEM IPYroro ypaBHEHUs,
YpaBHEHUS1, PABHOCHIIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE TPEOOPA30BAHMUS
YpPaBHECHUH;

epelIaTh Pa3HbIE BUJIBI YPABHEHUI U HEPABEHCTB U UX CHCTEM, B TOM YHUCIIE HEKOTOPbIE
ypaBHeHus 3 u 4 creneHel, IpoOHO-pallMOHANIbHbBIE U UPPALIMOHANIBHBIE,

®3HATh Teopemy BueTa 11 ypaBHEHUN CTENIEHU BBILIE BTOPOU;

®[IOHMMATh CMBICII TEOPEM O PABHOCUJIBHBIX U HEPABHOCHIIBHBIX MPEO0OPa30BaAHUIX
YPAaBHEHUU U YMETh UX JI0Ka3bIBATh;

®BJIAJICTh PA3HBIMU METOAAMU PELICHUS YPABHEHUM, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMpPATh METO/ peuIeHUs] U 00OCHOBBIBATh CBOM BBHIOOD;

®1ICII0JIB30BaTh METO]I MHTEPBAJIOB JIJIsl PEILIEHUs HEPABEHCTB, B TOM YHCIIEe JPOOHO-
paloHaIbHBIX U BKJIIOYAIOIIUX B C€0s1 UppallMOHAIbHbBIE BBIPAXKECHUS;

epemaTh anredOpanyecKkie ypaBHEHUSI U HEPABEHCTBA M UX CHCTEMBI C TapamMeTpaMu
anredpandyeckuM U rpayuueckuM MEeTOJaMu;

®BJIAJICTh PA3HBIMU METOAAMU JOKA3aTEIbCTBA HEPABEHCTB;

epeuIaTh YPaBHEHHUs B LIEJBIX YUCTIAX;

*11300pakaTh MHOKECTBA Ha TUIOCKOCTH, 33/1aBAEMbl€ YPAaBHEHUSIMHU, HEPABEHCTBAMU U
UX CUCTEMAMHU.

B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYrUX NPeAMETOB:



®COCTABJISITh U pellaTh YPaBHEHMUSI, HEPABEHCTBA, UX CUCTEMBI MIPU PEILICHUH 3a]1a4
JIPYTUX Y9eOHBIX MPEIMETOB;

®BLITIONIHATH OIEHKY ITPABAOINIOA00MS PE3YIHTATOB, MOYyYaeMbIX TP PEIICHUU
Pa3IMYHBIX YPABHEHUM, HEPABEHCTB U UX CUCTEM MPHU PEIICHUH 3a7a4 JPYTUX YUECOHBIX
IPEIMETOB;

®COCTABJISITh U pellaTh YPAaBHEHUS U HEPABEHCTBA C MapaMeTpaMu MpU pElIeHUH 3a1a4
JIPYTUX y4€OHBIX IPEAMETOB;

®COCTaBJIATh YPABHEHUE, HEPABEHCTBO WM UX CUCTEMY, OMUCHIBAIOIINE PEATLHYIO
CUTYAIIMIO WIH NMPUKIIAHYIO 33]1a4y, MHTEPIPETUPOBATH MOIYYCHHBIE PE3YIbTaThl.
DOyHKUUHA

¢(CBOOOIHO OTNIEPUPOBATH MOHATUSIMU: 3aBUCUMOCTh, PYHKIIMOHAIbHAS 3aBUCUMOCTb,
3aBUCUMAs U HE3aBUCUMAs TIepeMeHHbIC, PYHKITUS, CIOCOOBI 3a1aHusI (PYHKITUH,
apryMeHT ¥ 3HaueHue QyHKIUH, 00JIaCTh OTPEICTICHUS U MHOKECTBO 3HAUCHHUSI
byHKIMYU, HYJIU QYHKIIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTD (DYHKITWH,
HauOOJbIIIEE M HAMMEHbBIIIEe 3HAYCHHS], YeTHOCTH/HEYETHOCTh (DYHKIIHNH,
NEPUOIUYHOCTD PYHKITNH, rpaduK QYHKIUU, BEPTUKAIbHAS, TOPU3OHTAJIbHAS,
HAKJIOHHAsi aCUMIITOTHI; TpaUK 3aBUCUMOCTH, HE SBJISIONICHCS (QyHKITHEH,
oCTPOUTHIPAPUKH QYHKIUI: TUHEHHON, KBAAPATUIHOM, TPOOHO-TMHEHHOM, CTETICHHOM
MIPU pa3HbIX 3HAUYCHUSIX MOKa3aTeNsl CTENEHH, Y= |X|;

®1ICII0JIb30BaTh MpeodpazoBanus rpaduka pynkuun y = f(X) 111 moctpoenus rpagukos
¢yukuuit y = af(kx+ b) +c;

®aHAJIM3UPOBATh CBOMCTBA (DYHKIUMM U BUJ rpaduka B 3aBUCUMOCTH OT MapaMeTPOB,;
®CBOOO/THO OTIEPUPOBATH MOHATUAMHU: MOCITIEAOBATEIILHOCTh, OTPAHUYECHHAS
MOCJeA0BaTEILHOCTh, MOHOTOHHO BO3pacTaroias (yObIBaroIias) mocjie10BaTeIbHOCTb,
npejen noclieIoBaTeNIbHOCTH, apu(meTnyeckast mporpeccusi, reoMeTpuyeckas
MPOrpeccHsi, XapaKTePUCTUUECKOE CBOMCTBO apu(pMeTHUECKOM (FreOMETPUUYECKON )
MPOTPECCUH;

®1ICII0JIB30BATh METOJI MATEMAaTUYECKON MHAYKITUH JIJIs BBIBOAA (POPMYIL,
JI0Ka3aTeIbCTBA PABEHCTB U HEPABEHCTB, PELICHUS 33]1a4 HAJEITUMOCTb;

e1ICCIICIOBATH MOCIE0BATEILHOCTH, 3aJaHHBIE PEKYPPEHTHO;

epeiiaTh KOMOMHUPOBAHHBIC 33/1a4d HA apU(METUUYECKYIO U TEOMETPUUYECKYIO
POTPECCUH.

B noBceaqHeBHOI JKM3HU M IPU U3YYE€HUH APYTUX MPEIMETOB:

®KOHCTPYUPOBATH U UCCIIEIOBATH ()YHKIIMH, COOTBETCTBYIOIINUE PEaIbHBIM MPOIeccam
U SBJICHUSIM, UHTEPIIPETUPOBATH MOJYYEHHBIE PE3yJIbTaThl B COOTBETCTBUH CO
cnienuUKON UCCIIeyeMOro MPoIecca WIH SBJICHHUS,

®1ICII0JIB30BATh TPa(UKHU 3aBUCUMOCTEH ISl UCCIICIOBAHUS PEATbHBIX MPOIIECCOB U
SIBJICHUI;

®KOHCTPYUPOBATH U UCCIIEIOBATh (YHKIIMM MIPU PEIICHUH 3a1a4 APYTUX YU4eOHBIX
MPEIMETOB, UHTEPIIPETUPOBATH MOJIYUEHHBIE PE3YJIbTAThl B COOTBETCTBHH CO
cnienuuKo yaeOHOTro mpeameTa.

CrarucTuka v Teopusi BepoOATHOCTEN

¢CB0O0OHO OTIEPUPOBATH OHATUSIMU: CTOJIOYATHIC U KPYTOBBIE THArPaMMBbI, TAOTHUITHI
JAHHBIX, Cpe/iHee apudmeTnueckoe, MeIrnaHa, HauooJIbIlIee U HAMMEHbIIIEe 3HAYCHUS



BBIOOPKHU, pa3Max BHIOOPKH, AUCTIEPCUS U CTAHIAPTHOE OTKJIOHEHHUE, CIy4yaiiHas
U3MEHUYUBOCTB;

®BEIOHpaTh HauboJIee yI00HBIN crloco0 MpecTaBiIeHUs HHQOpMaIK, aJICKBaTHBIN €€
CBOMCTBAM U IIEJIsIM aHAJIN3a;

®BBLIUMCIISITH YUCIOBBIE XapaKTEPUCTHUKU BHIOOPKH;

®CBOOO/THO ONEPUPOBATH MOHATUSIMU: (AKTOPHAI YUCIIA, IEPECTAHOBKH, COUCTAHUS U
pasMelieHus, TpeyroabHuk [lackans;

®CBOOOJTHO ONEPUPOBATH MOHATUAMM: CIIyYaHBIN OMBIT, CIIy4ailHBIA BHIOOD,
UCIIBITAHKE, SJIEMEHTApPHOE CIIy4aliHOe COOBITHE (MCXO/T), KIAaCCHYECKOe
ornpe/eleHIe BEPOATHOCTH CIIyYaitHOTO COOBITHSI, ONlepalluy HaJ CIy4aillHbIMU
COOBITUSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBL;

®CBOOOTHO ONIEPUPOBATH MOHATUAMHU: CIIYYalHBINA OMBIT, CITy4alHBIN BHIOOD,
UCIIBITaHUE, SJIEMEHTAPHOE CIydaitHoe COOBITHE (MCXO0T), KIIACCUYECKOE OMPE/IEICHNE
BEPOSITHOCTH CITy4alHOT'O COOBITHS, ONEpallii HaJ| CIIy4YallHBIMH COOBITHSIMH,
OCHOBHBIE KOMOMHATOPHbBIE (POPMYJIBI;

®3HATh MPUMEPHI CITyYaWHBIX BEJIMYUH, U BBIUUCISATH UX CTATUCTUYECKHE
XapaKTEePUCTUKH,

®1ICII0JIb30BaTh (POPMYJIbl KOMOMHATOPHUKHU NP PEHIEHUH KOMOMHATOPHBIX 3a]1a4;
epelIaTh 3a/1a4U Ha BHIYMCIEHUE BEPOSTHOCTU B TOM YHCJIE C UCIIOIb30BAaHUEM
dbopmyi.

B noBceHeBHOM KU3HM M IPH U3YYEHHHU APYTUX NMPeEIMETOB!

®1IPE/ICTABIIATh HHPOPMALIMIO O PEAIbHBIX MPOIleccax U SABJIECHUAX CIOCOOOM,
a/IeKBaTHBIM €€ CBOWCTBAM U LI€JIU UCCIIEIOBaHMUS;

®AHAIM3UPOBATh U CPABHUBATH CTATUCTUYECKUE XaPAKTEPUCTUKH BHIOOPOK,
MOJIYYEHHBIX B MIPOLIECCE PEIICHUS MPUKIIAITHON 3a]]a4M, U3yUYEHHUS PEATbHOTO SIBJICHMUS,
pelieHus 3aau U3 APYrux yueOHbIX MPEAMETOB;

®0IICHNBATh BEPOATHOCTH PEATbHBIX COOBITHIA 1 SIBICHUH B Pa3IMUHBIX CUTYaIUX.
TexkcTOoBBIC 321aYH

ePeniath MpOCTHIE U CIIOKHBIE 33aUH, a TAK)KE 33J]a4M MMOBBILLIEHHONW TPYAHOCTH U
BBIICNIATh UX MATEMATUYECKYIO OCHOBY;

epacro3HaBaTh Pa3HbIC BUbI U TUIIHI 33/1a4;

®1ICTIOJIb30BaTh Pa3HbIE KPATKHE 3aMMCH KaK MOJENIH TEKCTOB CJIOKHBIX 33J1a4 U 3a]a4
MOBBIIIEHHON CIOKHOCTH JIJIsl TOCTPOEHUSTIOMCKOBOM CXEMbI M peIlIeHUs 3a/1ad,
BbIOMpaTh ONTUMAJIBHYIO JJISl pacCMaTpUBaeMOM B 3aJjau€ CUTYallul MOJIEb TEKCTa
3a/1auu;

epa3nyaTh MOJEIb TEKCTa U MOJIEIb PELICHHS 3a/1a4i, KOHCTPYHUPOBATh K OJHOM
MOJIEJIM PEILICHUs CIIOKHBIX 3a7a4 pa3Hble MOJIETU TEKCTa 3a/1a4u;

®3HATh U IPUMEHSATH TPU CIIOCO0A MOMCKa petieHus 3aay (0T TpeOOBaHUS K YCIOBUIO U
OT yCJIOBHSI K TpeOOBaHNIO, KOMOWMHUPOBAHHBIN );

®MO/JICIIMPOBATh PACCYXACHUSI TP MOMCKE PEIIECHUS 3a/1a4 ¢ IOMOIIbIO rpad-CXeMbl;
®BbIJICIIATH ATAllbl PELICHUS 3a/1a4U U COJIEp KaHUe Ka)XJA0ro dTara;

eyMeTh BbIOUpaTh ONTUMAJIBHBIN METO/ PEIICHHUS 33a/I1a4 U OCO3HABATh BHIOOP METOAA,
paccMaTpUBaTh Pa3IMYHbIE METO/Ibl, HAXOAUTH pa3HbIe PEIICHUS 3aa4H, €CIIU
BO3MOXHO;

®aHAIM3UPOBATh 3aTPYIHEHUS MIPU PEILICHUH 3a/1ay;



®BLITIOIHATH Pa3JIMUHbIC TPE0Opa30BaHUsI MPEJIOKEHHON 3a/1aul, KOHCTPYUPOBATh
HOBBIC 337]a41 U3 TAHHOW, B TOM YHCJIE OOpaTHBIC;

SUHTEPIIPETUPOBATH BHIUUCIUTEIbHBIC PE3YJIbTATHI B 33/1a4€, UCCIIEIOBATH MOJIYYEHHOE
pelieHye 3a1a4uu;

®13MEHATH YCIOBUE 3a7a4 (KOJMUECCTBEHHBIE UM KaueCTBEHHBIC TaHHBIC), UCCIICIOBATh
M3MEHEHHOE NMPeoOpa30BaHHOE;

®aHAIM3UPOBATh BCEBO3MOXKHBIE CHUTYAIIUH B3aUMHOTO PACTIONOKEHUS IBYX O0OBEKTOB
Y U3MEHEHUE UX XapaKTePHUCTUK ITPU COBMECTHOM JIBMKEHUHU (CKOPOCTh, BpeMsl,
PacCTOSIHKE) MPU PEIICHUHN 3a7a4 Ha IBHKEHUE IBYX OOBEKTOB KaK B OJTHOM, TaK U B
MIPOTUBOTMIOJIOKHBIX HAMPABJICHUAX, KOHCTPYUPOBATh HOBBIECUTYAIIUM HA OCHOBE
W3MEHEHHUsI YCIIOBUM 3a7]auM TP IBUKEHUH T10 PEKE;

e1ICCIIe/IOBATh BCEBO3MOKHBIC CUTYAIIMH MPH PEIICHUH 3a7a4 Ha JBMYKEHUE 10 PEKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

eperiaTh pa3HOOOPA3HBIE 3a/1aUl «HA YaCTH;

eperaTh 1 000CHOBBIBATH CBOE PEIICHUE 3a/1a4 (BBIIEISATh MAaTEMAaTUUECKYIO OCHOBY)
Ha HaXOXJCHUE YaCTH YUCJIa ¥ YKUCJIA 10 €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBIC/Ia
1poowH;

®00BSICHATh HICHTUYHOCTH 3aJ1a4 Pa3HbBIX THIIOB, CBSI3bIBAIOIINX TPU BEIIMYUHBI (Ha
paboTy, Ha MOKYTIKU, Ha IBUXKCHUE), BBIICIATH 3TH BETUYUHBI M OTHOILLICHUS] MEXIY
HUMH, IPUMEHSTh UX MPU PEUICHUH 3a/1a4, KOHCTPYUPOBATH COOCTBEHHBIE 3a/1a4
YKa3aHHBIX TUIIOB;

®BJIaJICTh OCHOBHBIMHM METO/IAMU PEIIICHUS 33/1a4 Ha CMECH, CIUIaBbl, KOHIIEHTPAIIUH,
MCII0JIb30BaTh X B HOBBIX CUTYalLMSAX MO OTHOIIEHUIO K U3YUYEHHBIM B MPOIIECCE
00yueHus

;®peIaTh 33J]a4d Ha MPOIICHTHI, B TOM YHCJIC, CJIOKHBIE MPOIICHTH ¢ 000CHOBaHUEM,
HCIIOJIB3YS pa3HbIE CIIOCOOHI;

epeniaTh JOTHYECKHUE 3a/1aud Pa3HbIMU CIIOCOOAMHM, B TOM YHCIIC, C IBYMS OJIOKAMH U C
TpeMs OJIOKaMH JTaHHBIX C TIOMOIIBIO TaOJIHII,

epeIIaTh 3a/1a4u 10 KOMOMHATOPUKE U TEOPHH BEPOSTHOCTEH Ha OCHOBE
WCTIOJb30BaHUS U3YYEHHBIX METOJIOB U 0OOCHOBBIBAThH PEIICHUE;

epelIaTh HECTOXKHBIC 3a7a4H 110 MAaTEMAaTUYECKON CTaTUCTHKE;

®0BJIaJICTh OCHOBHBIMU METOJIaMH PEILICHHS CIOKETHBIX 33J1a4: apu(pMeTHIeCcKui,
anreOpanyeckuit, mepedop BapUaHTOB, TEOMETPUUECKUM, TpaPUUIECKU, TPUMEHSITH UX
B HOBBIX 110 CPABHEHUIO C U3YUYCHHBIMU CUTYaIUsIX.

B noBceqHeBHOI »KM3HU M NPU U3YYEHUH IPYTHX MPEIMETOB:

®KOHCTPYHUPOBATH HOBBIE JIJIsl TAHHOMW 3aJ1a4¥ 3aJ]JaYHbIC CUTYAI[UU C YIETOM peabHbIX
XapaKTEPUCTHUK, B YACTHOCTH, TIPU PEIICHUH 3a/1a4 Ha KOHIICHTPAIlUH, YYUThIBATh
MJIOTHOCTh BEIIECTBA; PEIIaTh M KOHCTPYUPOBATH 33J1aul Ha OCHOBE PACCMOTPEHUS
peabHBIX CUTYyaIui, B KOTOPBIX HE TPEOYETCsI TOYHBIN BHIUMCIUTEIIBHBIN PE3yJIbTaT;
eperiaTh 3a/1auy Ha JIB)KEHUE TI0 PEeKe, pacCMaTpUBas pa3Hble CUCTEMbl OTCUETA;
®KOHCTPYHUPOBATH 33JJaYHBIC CUTYAIlUH, TPUOTMKEHHBIC K peaTbHOU
JICUCTBUTEIILHOCTH.

Hcropuss MmaTeMaTUKH

e[loHMMAaTh MAaTEeMAaTHKy KaK CTPOTO OPTraHU30BAHHYIO CUCTEMY HAy4YHBIX 3HAHUU



epacCMaTpuBaTL MAaTEMATHUKY B KOHTCKCTEC HCTOPHH PA3BUTUA UBUIINU3ALUN U UCTOPHUHA
Pa3BUTHA HAYKHU, IOHUMATH POJIb MATCMATUKU B PA3BUTHUH Poccumn.

MeTOIlbI MaTEMaTHKH

.BJIaI[eTB SHAHUAMHU O PaA3JIMIHBIX MCTOAAX 00OCHOBaHMS U OITPOBCPIKCHUS
MAaTCMaTHYCCKUX YTBep)K,IIeHI/Iﬁ N CaMOCTOATCIIbHO ITPUMCHATD UX;

OBJIaJICTh HABBIKAMH aHAJIM3d YCJIIOBHUA 3ada4d W OIPCACICHHUA, INOAXOIAINHNX IJIA
peUICHUs 3aaa49 U3YYCHHBIX MCTOI0B WJIN UX KOM6HH3HHI>1;

OXAPAKTCPHU30BATh IMPOU3BCACHUA HNCKYCCTBa C yUueTOM MaTEMaTU4YCCKHUX
SaKOHOMCpHOCTeﬁ B IIpUpoAC, HCIIOJIB30BATH MATCMATHYCCKUC 3dKOHOMCPHOCTU B
CaMOCTOATCIbHOM TBOPYCCTBC.

COJEPKAHUE KYPCA AJI'EBPBI (YFJIYBJIEHHLIFI YPOBEHD)
7-9 kaace

Yucaa PanumonaneHbie uyncna. CpaBHEHME palMOHAIBHBIX 4Hcel. JleWcTBUS ¢
panoHaibHbIMU  yuciaMu. KoHeuHble U OECKOHEYHbIE JECSATUYHBIE JIpOOH.
[IpencraBneHue palMOHAIBHOTO YHCIAa B BUAE AECITHYHON aApoOu. MppaunoHanbHbIe
yucna. [lonsatue uppannoHambHOro yucia. Pacno3HaBaHue MppanyOHAIbHBIX YHUCEI.
JlelicTBUS ¢ MppalMOHaJIbHBIMU 4YnciiaMd. CBOWCTBA JEHMCTBUM C MpPpPalMOHAIbHBIMU
yucnaMu. CpaBHEHHE MPPALMOHAIBHBIX 4YuCeNl. MHOXKECTBO NEUCTBUTEIBHBIX YHCEN.
[IpencraBieHus 0 pacIIMPEHUSIX YACIOBBIX MHOKECTB.

ToxnecrBeHHble mnpeodpazoBaHuss YucioBble W OyKBEHHBIE BBIPAKEHUS.
BripaxkeHne ¢ nepeMeHHOW. 3HaueHHe BbIpakeHUs. [locTaHOBKA BBIpaKEHUI BMECTO
MepEeMEHHBIX. 3aKoHbl apudmeruueckux nehcTBuil. [IpeoOpa3zoBaHMs YUCIOBBIX
BBIPAXXCHUH, COACP/KAIIMNX CTEIIEHU C HATYPAJIBbHBIM U LIEJIBIM [TI0KA3aTEIIEM.

MHuorowienbl. OgHOYICH, CTENEHb OJHOWICHA. JIeMCTBUS ¢ OJHOYJICHAMH.
MHorouieH, CTEIIeHb MHOrOYJIeHa. 3HadueHus  MHorowieHa. JledictBus ¢
MHOTOYJICHAMH: CJIOKEHHE, BbIYMTaHWE, YMHOXEHHE, neneHue. IIpeobOpasoBanue
L[EJIOTO BBIPAXECHUSA B MHOTOWICH. DOpMYJIbI COKPAIIEHHOTO YMHOXEHUS: Pa3HOCTh
KBaJpaToB, KBajgpaT CYMMbl M pa3HOCTH. Dopmylbl mnpeoOpa3oBaHUsS CYMMBI U
pa3HOCTH Ky0OB, KyO CyMMBbI U pa3HOCTH. Pa3jokeHrue MHOTOWJICHOB HAa MHOXKUTEIIU:
BBIHECEHHE OOIIEr0 MHOXHUTENS 3a CKOOKH, TPYNIHUPOBKA, HUCMOJb30BaHUE (HOpMYII
COKpAIIIEHHOTO YMHOX€HHUS. MHOTrOWIeHbl ¢ OJHOM mepeMeHHOW. CTaHgapTHBIA BU
MHOTO4YIEHAa C OJHOW mnepeMeHHou. KBanparneiii TpexwieH. KopHu KBaapatHOTO
TpexXuJieHa, pa3joKeHne Ha MHOXuTenu. Teopema Buera u oOpaTHas eii. Beinenenue
IOJTHOTO KBajpaTa. Pa3jnokeHMEe Ha MHOXKHTEIM CIIOCOOOM BBIJCICHHUS TTOJHOTO
KBajpara.

IHousitue ToOKAecTBa TokmecTBeHHOe IIpeoOpa3oBanue. IlpencraBieHue o
TOKJIECTBE HA MHOKECTBE.



Jpo0HO-palnuoHaTbHbIE BbIPaKEeHUsI Anrebpanueckas TIpoOb.
[IpeoOpa3oBaHus BBIPpOKEHUH, COACPKAIIMX CTEMEHH C LEJIbIM  ITOKa3aTeseM.
JlommycTuMble 3HA4YeHHWs] TIEPEMEHHBIX B  JIPOOHO-pAIlMOHATBHBIX  BBIPAKCHUSX.
Coxpamenne anreOpandeckux apooeit. IlpuBeaenune anreOpamueckux apoOel K
obmemMy 3HameHarento. JlelicTBus ¢ anreOpandecKUMH APOOSMHU:  CIIOKEHUE,
yMHOXeHHe, fneneHue. [I[peodpasoBanue BeIpaXeHUH, COMEPIKAMNX 3HAK MOJTYJIS.

HppauuonajbHble BbIpaxkeHusi ApudmeTnyecKkuil KBaJpaTHBIA KOPEHb.
JlomycTuMble 3HAYEHUS MEPEMEHHBIX B BBIPAKEHUSIX, COAEPKAIUX apU(PMETHUECKUE
KBajpaTHble KOpHU. [IpeoOpa3zoBaHne BBIpAXKEHUH, COACPKAIIUX KBAJPAaTHBIE KOPHH.
Kopun n-pix crenenen. JlomycTuMble 3HA4Y€HUs TNEPEMEHHBIX B BBIPAKCHMSX,
coJiepKaluX KOpHU n-bixcreneHer. [IpeoOpa3zoBaHue BoIpa)KeHUMN, COAEPKAILMX KOPHU
N-pix creneHel. CTeneHb C palMOHANIbHBIM MOKa3zareneMm. llpeoOpazoBanue
BBIPAXKEHUH, COACPKALLIUX CTEIEHD C PALIMOHAIIBHBIM IOKA3aTEIEM.

YpaBHenuss u HepaBeHcTBa YucnoBoe paBeHCTBO. (CBOWCTBAa YHMCIIOBBIX
paBeHCTB. PaBeHCTBO € mnepemeHHOU. IloHATHE ypaBHEHHS W KOPHSA YpaBHEHWS.
IIpencrasienue 0 PAaBHOCHJIBHOCTH YpaBHEHUM 151 YPaBHEHUSIX -
cneactBusax. [IpencraBienne 0 paBHOCWIBHOCTM Ha MHOXKECTBE. PaBHOCHIIBHBIE
npeoOpa3oBaHus  ypaBHEHUH.MeTolbl  pemieHusi  ypaBHEHHI.  PaBHOCHIIbHBIX
npeoOpa3zoBaHuii, METO/I 3aMEHbI MepeMeHHOM, rpaduueckuii Mmeton. Mcmnonb3oBaHue
CBOMCTB (PYHKIIMIM NpU pElICHUU YpaBHEHUH, HCIOIb30BaHHE TeopeMmbl Buera mis
ypaBHEHMI cTeneHu Bbille 2.JIMHEHHOE ypaBHEHHWE U €ro KOpHUPelleHne JMHEINHBIX
ypaBHeHu. KoM4ecTBO KOpHEW JIMHENMHOIrO ypaBHEHUs. JIMHEMHOE ypaBHEHHE C
napamerpoM.KBagpatHoe ypaBHEHHME U €ro KOPHU/IMCKPUMHHAHT KBaJpaTHOIO
ypaBHeHus. PopMysia KOPHEN KBaJpaTHOrO ypaBHEHUs. KonnuecTBO AEHCTBUTEIIBHBIX
KOpHEH KBaJpaTHOTOypaBHEHMs. PelneHne KBaJpaTHBIX ypaBHEHUM: TIpaduuecKkuit
METOJ] PELIEHUs], UCTIONb30BaHuE (POPMYIIBI JUIsl HAXOXKACHUS KOPHEH, pa3ioxkeHue Ha
MHOXHUTENIH, MOA0Op KOpPHEH € HCMOJIb30BaHMEM TeopeMbl Buera. bukBaapaTHbie
ypaBHEHUs. YpPaBHEHUs, CBOAUMBIC K JIMHEWHBIM U KBaJpaTHbIM. KBagpaTHoe
ypaBHEHHE C TIapaMmMeTpoM. PelleHue npoCTEUIINX KBAJAPATHBIX YPaBHEHUM C
napameTpamu. PerieHne HEKOTOpHIX TUIOB ypaBHeHUd 3 u 4 creneHu. J[poOHO-
panuoHaibHble YpaBHEeHUsPeleHre ApoOHO-palMoHaNbHbIX ypaBHeHUM. [IpocTeitime

UppalMoHalbHble ypaBHeHHsS Buaa: +/f(x) =a; /f(x) = /g(x)u ux pemicuue.

Pertenne wuppanmoHandbHbIX ypaBHeHHH BuAa +/ f(x) =0g(X).Cuctembl ypaBHEHUH.
YpaBHeHHE C IByMs EPEMEHHBIMU. PerieHne ypaBHEHNI B LEbIX ynciax. JInHenHoe
ypaBHEHHE C JBYMsS IepeMeHHbIMHU. ['paduueckas wuHTEpHpeTas JUHEHHOTO
ypaBHEHUsI ¢ AByMsi niepeMeHHbIMH. [IpencraBieHue o rpaduyeckoil MHTEpIpeTarun
MIPOM3BOJIBHOTO YPABHEHHUS C JBYMs NEPEMEHHBIMH: JIMHUM HA IUJIOCKOCTH. [loHsTHE
CHUCTEMBI ypaBHEeHUH. Pelienue cucrem ypasHeHul.IIpeacraBienue 0 paBHOCHIBHOCTH
CUCTEM YpaBHEHUU. MeTonpl pElICHUs] CUCTEM JIMHEWHBIX YPABHEHUU C JBYMS



NEePEeMEHHbIMH IpaQUUYECKUi METOJl, METOJl CJIOXEHHUS, METOJl IOJCTAHOBKHU.
KonnyecTtBo pemieHuid cuUCTEMbl JIMHEHHBIX ypaBHeHUW. CucTeMa JIMHEHWHBIX
ypaBHEeHH c mapameTpoMm. CHCTeMbl HEIMHEMHBIX ypaBHEHHI. MeToabl penieHus
CUCTEM HEJIMHEHHBIX YpaBHEHUW. MeTOHn IeleHus, METOJl 3aMEHbl IEPEMEHHBIX.
OnHOPOIHBIE CUCTEMBI.

HepaBencrBa.UncnoBele HepaBeHCTBA. (CBOMCTBA YHUCIOBBIX HEPABEHCTB.
[IpoBepka chpaBeqJIMBOCTH HEPABEHCTB MPHU 3aJaHHBIX 3HAYCHUSX TEPEMEHHBIX.
HepaBeHnctBo ¢ mepemenHoi. CTporue M HeCTporue HepaBeHCTBa. JloKa3aTenbCTBO
HepaBeHCTB. HepaBeHcTBa 0 cpegnux st AByx uucenllonsitue o pemieHun
HepaBeHCTBA. MHOKECTBO pellleHni HepaBeHcTBa. llpeacTaBieHre 0 paBHOCHIBHOCTH
HEpAaBEHCTB. JINHENHOE HEPABEHCTBO U MHOXKECTBA €TI0 PEIIECHUM. Pelenne TMHEeNHbIX
HepaBeHCTB. JIMHeliHOe HepaBeHCTBO ¢ mapameTpoM.KBajipaTHOe HEpaBEHCTBO M €r0
pemieHus. Pemienune KBaJpaTHBIX HEPABEHCTB: MCIOJb30BaHUE CBOWCTB M Tpaduka
KBaJpaTUYHON (PYHKUMHM, METOJ, HHTEPBAJOB. 3alKCh pPEIICHUS KBaJPATHOIO
HepaBeHCTBA.KBagpaTHOE HEPABEHCTBO C MapameTrpoM W ero pemenue. [Ipocrenmmue

UppalroOHaIbHBIC HEPaBEHCTBA BUJA: Vi) >anf(x)<a W fx) >

J g f(x) < Jg(x). OOGOOWEHHBII  METOX  WMHTEPBATOB  JUIL  PELUEHHS

HepaBeHCTB.CUCcTeMbl HepaBeHCTB. (CHCTEMBI HEpPABEHCTB C OJHOW IEPEMEHHOM.
Pemenue cucteM HEpaBEHCTB C OAHOM NMEPEMEHHOMN: JIMHEHHBIX, KBaJAPaTHBIX, APOOHO-
paloHaIbHBIX, HUppallMOHANbHBIX. V300pakeHne perieHuss CUCTEMbl HEPAaBEHCTB Ha
YUCJIOBOM MpPSAMOM. 3alKCh PELIEHUS CHUCTEMBI HepaBeHCTB.HepaBeHCTBO ¢ AByMs
nepeMeHHbIMU. [IpencraBneHue O pemieHMH JMHEWHOIO HEPAaBEHCTBA C JABYMS
nepeMeHHbIMU. ['paduueckas MHTEpHpeTalys HEPABEHCTBA C JIByMs IE€PEMEHHBIMHU.
I'padmyeckuii MeTo pelIeHNs CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

®yukuuu. Ilonstue 3aBucumoctu. IlpssmoyronbHas cucTEMa KOOpPIMHAT.
dopmHupoBaHUE MPEACTABICHUI O METANIPEAMETHOM MOHSITHH «KOOPAHHATHIY. | 'paduk
3aBUCUMOCTH.CriocoObI 3a71aHust PYHKIHN: aHATUTUYECKUH, rpaduueCcKuii, TaOJTMYHBIN.
I'padpux dynxkuun. Ilpumepsl GyHKIHME, MOTy4aeMbIX B TPOIIECCE HCCIEAOBAHUS
pa3IMyYHBIX MPOLIECCOB U pELIeHUs 3anad. 3HaueHue (yHkuumum B Touke. CBoMCTBa
GyHKUMA: 00JacTh ONpENEeNCHUs, MHOXECTBO 3HAUYCHWUW, HYJIH, HTPOMEKYTKU
3HAKOIIOCTOSIHCTBA, YETHOCTH/HEYETHOCTh, BO3PACTaHWE W YOBIBaHWE, MPOMEKYTKH
MOHOTOHHOCTH,  HauwOoyblliece W  HAaWMEHbIIEE  3HAYCHWE, MEPHOJUIHOCTD.
UccnenoBanune ¢yHkuuu no ee rpaduky. Jluneinas Qyskuusi. CBoicTBa, rpaduk.
VYrinoBoit kodddunuent npsimoit. Pacronoxenue rpaduka TuHEHHON (QYHKIIMU B
3aBUCUMOCTH OT ee kodddurmentoB.Kpanpatnunas Qyunkius. CpoiictBa. [lapabona.
[TocTpoenue rpaduka kBampatuuHon Qynkiuu. [lomoxenue rpaduka KBagpaTHIHON
GyHKIIMM B 3aBUCUMOCTH OT €€ Kod(ddumuento. Hcmonb3oBaHue CBOWCTB
KBagpaTuyHOW (QyHKIMKU Juis pemieHus 3anad. OOpaTHas MPOMOPIHOHATBHOCTH.

. K
CpoiictBa (QyHKIIUHY = i ['unepOoma. IlpencraBnenne 06 acummnroTtax.CreneHHas



¢ynkuusa ¢ nokasareneM 3.CpoiictBa. KyOuueckas mapabosia. @yHKINH, y =+/x,

3 )
y=vx,y=|x|. Ux cBoiictBa u rpaduku. CreneHHas (yHKIHS C MOKa3aTelieM CTENEHU
6ompire 3.IpeobpazoBanne TpadukoB QYHKIIHA: MapayIedbHBIN MEPEeHOC, CHMMETPHS,
pacTsbkeHue/cxxatne, oTpaxenue. [IpencraBieHre O B3aMMHO OOpaTHBIX (DYHKIIHSX.
HenpeprsiBHOCTS GYHKITUHM ¥ TOUKH pa3pbiBa GyHKINN. KycodHo 3amaHHbIe QYHKITUH.

ITocaenoBaTreJbHOCTH M NporpeccuMyucioBas  IOCIEIOBATEIbHOCTD.
[Tpumepsl. beckoHeuHblE MOCIENTOBATENBHOCTH. ApU(pMETHYECKass MPOTrpeccus U ee
ceoiictBa. I'eomerpuueckas mnporpeccuss. CyMMHpOBaHHE  IIE€pPBBIX  YJICHOB
apumeTnyecKkoil M TeoMeTpHueckor mporpeccuil. Cxopsmiascs TreoMeTpuyecKas
nporpeccusi. Cymma cxonsiencs reoMeTpuueckon nporpeccun. ['apMoOHUYECKAid psil.
Pacxomumocts rapmoHMueckoro psga. MeTrox MaTreMaTM4ecKOM WHAYKLHH, €ro
MIpUMEHEHHUE ISl BbIBOA (POPMYII, TOKA3ATEIbCTBA PABEHCTB U HEPABEHCTB, PEIICHUS
3a/1a4 Ha IE€JIMMOCTb.

Pemienne TekcTOBBIX 3aaay 3ajauyd Ha Bce apu(METUYECKHE JEHCTBHUSA.
Pemenne TekcToBbIX 3amad apudmernyeckuM crocodboM. Mcmonp3oBaHue TaOmuil,
CXEM, YEPTEXKEW, APYIMX CpPEACTB NPEICTABICHHS [AHHBIX IIPU PEIICHUU 33]1a4u.
Pemenue 3amau Ha JABWXKEHHE, PadOTy, MOKYNKH. AHAIU3 BO3MOXHBIX CHUTYyallUil
B3aUMHOI'O PACIHOJIOKEHUSI OOBEKTOB IPU HMX JABHKEHUH, COOTHOILEHUS OOBEMOB
BBIINIOJIHSIEMBIX pabOT MpPU COBMECTHOI paboTe. PenieHne 3aiay Ha HAXOXKIEHHE YAaCTH
Yucjaa W YUCia IO €ro 4Jacth. PemeHue 3agad Ha IPOLIEHTHI, JOJIH, NPUMEHEHHE
MPONOPLIMM NPU pelieHnH 3anad. Jlormueckne 3amaudu. PemeHue JIormdyeckux 3anad.
Pelenune nornyeckux 3aad ¢ moMouibio rpagos, Tadbaul. OCHOBHBIE METObI PEILICHUS
3amau.  Apudmernyeckuii, anreOpanyeckuii, mnepebop BapuaHToB. IlepBuuHbIE
IpPEICTaBICHUs O APYTUX METOJax pelleHus 3afad (reOMEeTpUYecKHe U rpaduueckue
METO/IbI).

CraTtuctuka u Teopusi BepositHocteii Craructuka, TabauyHoe U rpaduyueckoe
MIPE/ICTAaBIICHUE JTaHHBIX, CTOJOYAThie U KPYTOBbIE JUATPAMMBbl, W3BJICUCHHUE HYXHOMU
uHpopmaruu. {uarpamMmmsl paccenBanusi. OnucaTelbHbIE CTATUCTUYECKHUE TTOKA3aTENN:
cpenHee apudmeTrueckoe, Melnana, HauOoJIblllee U HAMMEHbIIIee 3HAYEHUSI YUCIOBOIO
HaOopa. Otknonenue. Ciyyalinble BEIOpOCHl. Mepbl pacceMBaHus: pa3max, JUCIEPCHs
U CTaHJapTHOe OTKiIOHeHHe. CBOMCTBAa CpelHero apuMETUYECKOro M JUCIEPCHH.
CnyvaiiHasg W3MEHYMBOCTh. V3MEHUMBOCTH MpU U3MEpEeHUsX. Pemaromiue mpaBuia.
3aKOHOMEPHOCTH B U3MEHUYHMBBIX BEJIMYMHAX.

CayvaiiHple onbITBI W ciay4daiHble coObiTusA. CilydallHbIE  ONBITHI
(OKCTIEpUMEHTHI), DJIEMEHTApPHBIE CIydaiiHble COOBITHS (Ucxonbl). BeposTtHOCTH
AeMEHTapHbIX  coObiTUi.  CoOblTMA B CIOy4yalHBIX  DKCIHEPUMEHTaX U
OJIaronpUsTCTBYIOLIUE 3JEMEHTapHble COOBITUS. BeposTHOCTH ciyyallHBIX COOBITHIA.
OneITel €  paBHOBO3MOXKHBIMHM ~ DJIEMEHTapHbIMM  coObITUsMU.  Kiaccuueckue



BEPOSITHOCTHBIE OIBITHI C UCHOJBb30BaHUEM MOHET, KyOuKoB. IIpencraBnenue coObITHIA
C ToMmolpl0 juarpamm Oinepa. [IpoTuBomosiokHbIE COOBITUSI, OOBEIUHEHUE U
nepeceuenue coObITUd. [lpaBuio cnoxkenust BeposTHOcTed. CiydalHBIA BBIOOD.
HesaBucumeie COOBITHSI. [TocnenoBaTenbHbIE HE3aBHUCHMBbIC VCIIBITAHUS.
[IpencrapiieHne 3KCIEPUMEHTA B BUJE AEPEBA, YMHOKEHUE BEPOATHOCTEN. VcnibITanus
110 TIEPBOTO ycrexa. Y CIOBHAs BEPOATHOCTh. DopMyIia MOJIHON BEPOATHOCTH.

DJIeMeHTbl KOMOMHATOPUKHU M ucnbiTanusa bepnymmllpaBuno ymHOXeHuUs,
nepecTaHoBKkH, (pakropuan. CoueTaHusi U 4uciao couetanuid. TpeyrompHuk [lackams u
o6unoM HproToHa. OmbBITBI C OOJBIIMM YHCIOM PABHOBO3MOXKHBIX AJIEMEHTaPHBIX
coObITUH. BpluncieHne BepoOATHOCTEW B OMbBITaX C MPUMEHEHHEM 3JIEMEHTOB
koMOuHaTopuku. Ucnbitanus bepuymnu. Yenex u Heyaada. BepostHocTu coObITHI B
cepun wucnbiTaHui bepuymnu. ['eomerpuueckass BeposTHOCTh. CilydailHbld BBIOOP
TOYKM U3 (GUTYpbl HA IUIOCKOCTH, OTpE3Ka M YT OKpYXHOCTH. CiydailHbIil BbIOOD
yucjaa U3 YUCIOBOrO oTpe3ka.CiydaniHble BenW4uHbL. JlMCKpeTHas ciydanHas
BEJINYMHA U PacCHpeieICHHE BEPOATHOCTEN. PABHOMEPHOE NUCKPETHOE paACTIPEICIICHHUE.
['eomerpuueckoe  pacmpenenenue  BeposiTHOcTel.  Pacnpenenenue  bepHysu.
bunommaneHoe pacnpenenenue. HeszaBucumbie ciydaiiHple BenuduHbL. CIOKEHHE,
YMHOXEHUE CIIy4YalHBIX BEJIMYMH. MaremMarndeckoe OXHUIAAHUE U €ro CBOWCTBA.
Jlucriepcus U CTaHAAPTHOE OTKJIOHEHUE CIIyYalHOW BEJIMYMHBI; CBOMCTBA JUCIIEPCHH.
Jucrniepcust 4uciia yCnexoB B cepuu ucnblTaHui bepnyiun. IloHAtne o 3akoHe
Oonpmx yucen. M3mepeHue BEpOATHOCTEH M TOYHOCTh u3MepeHus. [Ipumenenue
3aKOHa OOJIPIIMX YHMCENI B COLMOJOTMH, CTPaXxOBaHHMHM, B 3APaBOOXPAHEHUH,
oOecrieyeHnr 0€30NaCHOCTH HACEJIEHUS B YPE3BbIYANHBIX CUTYALUSX.

Uctopusi maremaTuku. BO3HHKHOBEHHE MAaTeMaTHKH KaK HAayKH, JTalbl €€
pa3BuTHs. OCHOBHBIE pa3zienbl MaTeMaTUKU. Bblgaromuecs MaTeMaTuKyd U UX BKJAJ B
pa3BUTHE Haykh.BeCKOHEYHOCTh MHOKECTBAa MPOCTHIX uuced. Yucia W JJIMHBI
otrpe3koB. PanmonansHbie yncna. [lorpeOHOCTH B MppanmoHanbHbIX yuciax. Ikona
[Mudaropa.3apoxknenue anreOpsl B Heapax apudmetruku. An-Xopesmu. Poxnenue
OykBeHHOM cuMBoiuku. II. ®depma, ®. Bumer, P. Jlexkapr. Hcropus Bompoca o
HaxOXJeHUU (PopMysT KOpHEW anreOpanyecKux ypaBHEHUW CTEMEHEeW, OOJIbIINX
yetbipex. H. Tapranesa, k. Kapnano, H.X. A6Genb, D. l'anya. IlosiBaenue merona
KOOPJIMHAT, MO3BOJISIONIETO MEPEBOJIUTh T€OMETPUUECKIE OOBEKThl HA SI3BIK aJIreOphl.
[losiBnenue rpaduxoB ¢ynkuuid. P. Jekapr, II. ®epma. Ilpumepbl pa3iInyHbIX
koopauHat.3amauya Jleonapao IIuzanckoro (duboHayuM) O KpOJIMKAX, YHCIIA
®ubonayun. 3amada o0 maxMaTtHOM Jgocke. CXOIMMOCTh  TI'€OMETPHUYCCKOU
nporpeccuu.JICTOKM Teopur BEpOSITHOCTEH: CTPaxOBOE [I€J0, a3apTHBIE WIPHI.
IT1.®epma, b. [Tackans, . bepuymu, A.H. Koimoropos.Posib poccuiickux y4eHbIX B
pazButun wmartematuku: JI. Oiinep. H.W. JloGauesckmii, II.JI. YeOsbimes, C.
Kosanesckas, A.H. Koimoropos. Maremaruka B pasButuu Poccum: Iletp I, mkomna



MaTEMaTUYECKUX M HaBUTAllMOHHBIX HayK, pa3BUTHE poccuiickoro d¢umota, A.H.
Kpsuios. Kocmuueckas nporpamma, M.B. Kena.



TemaTHueckoe MUIAHMPOBaHKe 10 ajredpe

7-9 xnacc(yriny0JaeHHOE U3YUCHHE)

Tema

Kou-
BO
YacoB

XapaKkTepuCcTHKAa OCHOBHBIX JefiCTBHI

7 xjacc

[ToBTOpEeHune marepuana 5-6-
ro Kjacca

BripakeHrne 1 MHOXKECTBO €TI0
3HAYECHUU

14

[TpuBOIUTE MpUMEPHI KOHEUHBIX U OECKOHEUHBIX MHOXKECTB. HaxouTh
00bEIMHEHNE U TIEPECEUEHNE KOHKPETHBIX MHOXECTB, PA3HOCTh MHOKECTB.
[IpuBOANTH MpUMEPHI HECIOKHBIX KJIacCU(UKAIIMI U3 Pa3IMYHbIX 00nacTen
#u3HU.VICTIOIh30BaTh TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY U SI3BIK MPU
pEILIEHNN 3a7]a4 B XO/JI€ U3yUEHUS Pa3InYHbIX pa3aenoB Kypca. mmocTpupoBaTh
MaTEMaTUYECKUE MOHATHUS U YTBEPKIEHUS ITpuMepamu. cnonab30BaTh NpUMeEphI
Y KOHTPIPUMEPHI B apryMEHTAIMHU. BEINOTHATE IeMEeHTapHbIE 3HAKOBO-
CUMBOJIMYECKHUE ACUCTBUS: IPUMEHATh OYKBBI 1711 0003HAUEHUS YUCEN, IS
3anucy oOUINX YTBEPKACHUN; COCTABIATh OYKBEHHBIE BBIPAXKECHHUS 110 YCIOBHUSAM,
3aJIaHHBIM CJIOBECHO, C IIOMOLIBIO PUCYHKA WIIM YEPTEXKA; BpIUNCIATE YMCIOBOE
3HayeHue OyKBEHHOTO BBIPQXXECHUS; HAXOJUTh 00JIaCTh JOMYCTUMBIX 3HAYEHU
NIEPEMEHHBIX B BBIPAKECHHUH

OnHOYIEHBI

15

dopMynHpOBaTh, 3aMUCHIBATH B CUMBOJINYECKON (hOpMe 1 0OOCHOBHIBATH
CBOMCTBA CTEIEHU C HATYPAJIIbHBIM MOKA3aTEIEM; IIPUMEHATh CBOMCTBA CTENECHU
JU1sl TpeoOpa3oBaHus BBIPKEHUM U BEIYMCIICHUN. BBHITTOTHATE EHCTBUS C
OJIHOYJIEHAMH (CJIOKEHUE U BBIYMTAHKUE, YMHOXKCHHE U BO3BEICHUE B
HATypaJbHYIO CTENEHb, IeJICHUE OJTHOWICHA Ha OJHOUJIEH)

MHoro4ji1eHb1

18

Brimonusarts aeiictBust ¢ mHorowieHamu. [ [peoOpa3oBeiBaTh anredOpanyeckue
CYMMBI U TIpon3Be/IeHUs( BBITIOJHATH MPUBEICHNE MTOT00HBIX CIaraeMbIX,
PaCKpBITHE CKOOOK, YIPOIIEHUE POU3BEICHIIN)

YpaBHeHUs

16

[IpoBOIMTE OKA3aTENBHBIE PACCYKICHUSI0 KOPHAX YPABHEHUS C OITIOPOU HA




omnpeseneHrue KOpHs, (PyHKIIMOHANIbHBIE CBOMCTBA BhIpaykeHui. Pacrio3HaBaTh
JIVHENHbIe ypaBHEHUs. PelaTh TMHeitHbIe ypaBHEHUS, @ TAKKE YPAaBHEHMS,
cBozsmMecs K HuM. Onpenensatb Haau4re KopHen.Pemats TeKCToBbIE 3a1a4u
anreOpanvyeckuM Croco0oM: MEPEXOAUTh OT CIOBECHON (DOPMYITUPOBKU YCIOBHS
3a/1ayy K anreOpandeckoil MoJIesu MyTeM COCTaBJICHUSI YPABHEHUS; pelllaTh
COCTaBJICHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAaT.

Pasznoxenre MHOTOWIEHOB Ha
MHOXHUTEIIN

14

BBINONHATE pa3nokeHue MHOTOWICHOB HA MHOXKHUTENIM BBIHECEHUEM O0ILErO
MHOXHTEIIS 32 CKOOKH, CIOCOOOM TPYIIIUPOBKH U KOMOWHALIUY PA3TUYHBIX
nprueMoB.DopMyIIUPOBATH OCHOBHOE CBOMCTBO alredpandecKkon Ipodu u
MPUMEHSTH €0 JUIsl COKpAILEHUs anreOpandyeckux 1poOei. BhIACHTh: SBISIOTCA
JIM pPaBEHCTBA TOXKJIECTBAMHU

@opMyJIbl COKPAIIEHHOTO
YMHOXEHUS

27

JlokasbiBaTh (POPMYJIIBI COKPAIICHHOTO YMHOXKEHHUS, IPUMEHSATD UX B
peo0pa30BaHUAX BBIPAKEHUN U B BHIYUCICHUSIX. BHITOTHATE pa3ioxeHue
MHOT'OYJIEHOB Ha MHOKHUTENN. Pacrio3HaBaTh KBapaTHbIN TPEXUJIEH, BBISICHITh
BO3MOKHOCTh Pa3JI0KEHUSI HA MHOYKUTEIHU, TPEACTABIIATh KBAIPATHBINA TPEXWICH
B BUJIEC TPOU3BEJICHUS TUHEHHBIX MHOXUTENEH. [IpumensTs pazinudnbie GopMbl
CaMOKOHTPOJISI IPH BBITTOJIHEHUH MPE0Opa30BAHMIMA

OyHKIMA

20

Breruncnsate 3HadeHust PyHKIMMA, 3aJaHHBIX (OPMYTIaMH; COCTABIISATH TaOIHIIBI
3HaueHU PyHKIMIA.CTpouTh 1o Toukam rpaduku GyHkuuid. OnuceiBaTh
cBOMCTBa (DYHKIIMU HA OCHOBE e¢ rpaduueckoro npeacTapieHus.MoaenupoBath
peasibHbIe 3aBUCUMOCTH C TOMOIIBI0 popmyn u rpadukos. UHTEepnpeTHpOBaThH
rpaduky peanbHbIX 3aBUCUMOCTEN.VIcTionbp30BaTh (PyHKIIMOHAIBHYIO CUMBOJIUKY
VIS 3alMCH Pa3HOOOPa3HbIX (PAKTOB, CBA3AHHBIX C paCCMaTPUBACMbIMU
(GyHKIMSIME, 000Traias ONnbITBHIINOIHEHNS 3HAKOBO-CUMBOJIMYECKUX IEHCTBUIA.
Ctpouth peueBble KOHCTPYKIHUHU C UCTIOIb30BaHUEM (PYHKIIMOHAIBHON
TEPMHUHOIOTHU. VICII0/Ib30BaTh KOMIIBIOTEPHBIE IPOTPAMMBI [T UCCIIEI0OBAaHUS
MOJIO’KEHUST HAa KOOPIMHATHON TJIOCKOCTH rpaUKOB (PYHKIIMH B 3aBUCUMOCTHU OT
3HaueHuI K03(pPUIMEeHTOB, BXOAAINX B popmyiy.Pacrno3naBats BUbI
u3zydyaembIx (GyHKIMA. [Ioka3pIBaTh CXeMATUUECKH MOJOKEHUE HA KOOPIMHATHON
IJI0CKOCTU rpad@ukoB GyHKIMI( HarpuMep, y=kx+bB 3aBUCUMOCTH OT 3HAKOB




koapdunrenToB ku b).Ctpouts rpaduku nzydaembix GyHKIIHA; OMUCHIBATH UX
cBoiictBa.M3BnekaTh HHPOPMAITIIO W3 TaOIHI] U JUArpamMmM, BBITIOTHATH
BBIYKCIICHUS 110 TaOJMYHBIM JaHHBIM.ONpenesnsTh Mo AuarpaMmmaM HauOoJIbIIue U
HaMEHbIIIME JaHHbIC, CPAaBHUBAThH BeMUUHBL [ [pencTaBisTh nHGOpManmio B BUIE
TaOJIUII, CTOOYATHIX U KPYTOBBIX AUArPaMM, B TOM YHCIIE C TIOMOIIBIO
KOMITBIOTEPHBIX TIporpaMm.[I[pruBOIUTE IPUMEPHI YHCIIOBBIX JaHHBIX (II€Ha, POCT,
BpEMs Ha JOPOTY), HAXOAUTh CPEAHME 3HAUCHUS, pa3MaX, TUCTIEPCHUIO YHCIOBBIX
HabopoB.[IpuBOANTH COAEpKATEIBHBIC PUMEPHI UCIIOIB30BAHUS CPETHUX
3HAYCHUN, TUCTICPCHH JIJIs1 OTIMCAHUs JaHHBIX (YPOBEHB BOJBI B BOJOEME,
CIIOPTHBHBIC TTOKA3ATEIN, OTPECICHIE TPAHUI] KIIMMATHIECKUX 30H)

CucTeMsl JIMHEWHBIX
YpaBHEHUU

26

Onpenenars, ABIAETCS JIM NIapa YMCEN PEIIEHUEM JaHHOTO YPaBHEHHUS C IBYMs
NEPEMEHHBIMU; IPUBOJUTH IPUMEPHI PEILICHNUI YPAaBHEHUM C IBYMs
nepeMeHHbIMU. PemaTs 3a1auu, anreOpanueckoil MOJENbIO KOTOPBIX SBIISETCS
yYpaBHEHUE C IByMsI IEPEMEHHBIMH, HAXOAUTh LI€JIbI€ PEIICHUs IyTeM nepedopa.
Pemate nuHeiHbIE ypaBHEHUS C IBYMsI [IEPEMEHHBIMU B LIEJIBIX YHMCIIAX.
Pemate cucteMbl IByX YpaBHEHMI C IBYMs IEPEMEHHBIMU, YKa3aHHBIE B
cozepkaHuu. Pemars cucteMbl ypaBHEHUN € HECKOJIBKUMU

nepeMeHHbIMU. Periath TEKCTOBBIE 3a/1a4u anredOpanyeckumM crocooom:
NEPEXOAUTH OT CIOBECHOU (POPMYIMPOBKU YCIOBHS 33a4M K alNre0pandecKou
MOJIEJI ITyTEM COCTaBJIEHUS CUCTEMbI YPABHEHHI; pelIaTh COCTABICHHYIO
CUCTEMY YpaBHEHUI; UHTEPIPETUPOBATH pe3yibTat.lccneoBaTh CUCTEMBI
ypaBHEHUH C IBYMsI IEPEMEHHBIMU, COJIepKalle OyKBEHHbIE

k03¢ purreHTs. CTpouTh TpaduKu YpaBHEHHM C IBYMS

nepeMeHHbIMU. KOHCTpypOBaTh 3KBUBAJIEHTHBIE PEUYEBbIE BHICKA3BIBAHMUSI C
UCIOJIb30BaHUEM alIre0panueckoro u reOMeTpuiecKoro sa3bIKoB.Mcmob30BaTh
(GYHKIIMOHAIBHO-TpadUUECKUE NPEACTABICHUS AJIs PEIICHUS U UCCIIeI0BaHUS
YPABHEHHUU U CUCTEM

10

DneMeHTh KOMOMHATOPHUKH.
Crnyuaiinpie COOBITHS U
BEPOSATHOCTH

10

BrimonasaTh epe6op Bcex BO3MOMKHBIX BAPUAHTOB IS IepecdeTa 00HEKTOB WK
kKoMOuHanui. [TpumMeHsaTh mpaBuI0 KOMOWHATOPHOTO YMHOXKECHHS JIJISI PEIICHHUS
3a/1ay Ha HaXOXJCHHE Yrciia OOBEKTOB UM KOMOMHAIMH (JInaroHaJIv




MHOTOYTOJIbHUKA, PYKOIOXaTHsI, YUCIJIO KOJIOB, IN(POB, NaposieH U
T.)Pacno3HaBare 3ajaun Ha ONpEIEIICHUE YUCIIA IEPECTAHOBOK U BBIIIOJIHATh
COOTBETCTBYIOIINE BBIYNCIICHUS.

IIpoBOANTE CIydaliHbIE SKCIIEPUMEHTBI, B TOM YHCJIE C IOMOLIBIO
KOMITBIOTEPHOI'O0 MOZEIIMPOBAHUS, UHTEPIPETUPOBATh UX PE3YNIbTATHI. BEIYMCIIATH
4acTOTY CIIy4ailHOTO COOBITHS; OLIEHMBATh BEPOSITHOCTD C TOMOIIBIO YaCTOTHI,
ITOJIyYE€HHOU OIBITHBIM ITyTeM.Pemars 3a1a4yn Ha HaxX0KI€HUE BEPOSATHOCTEN
coObITuil. [IpuBOIUTE TPUMEPHI CITyYailHBIX COOBITHI, B TOM YUCJIE TOCTOBEPHBIX
Y HEBO3MOYKHBIX, MAJIOBEPOSATHBIX COOBITUH. [IpBOINTE TpUMEpDI
MIPOTHUBOIIOJIOKHBIX COOBITUN, PABHOBEPOATHBIX COOBITHI.

11

[loBTOpEHNE

Bcero

1754

8KI1acce

IToBTOpEHUE

BoinonusaTe aerictBus ¢ MHOrowieHaMmu.[IpeoGpa3oBbiBaTh anredpandeckue
CYMMBI U NTpou3BeIeHUsA( BBIOJIHATH IPUBEJICHNE MOJO0HBIX ClaraeMblX,
packpbITHE CKOOOK, ynpouieHue npousseaeHuil).  lpumensts popmyb
COKpAIIIEHHOTO0 YMHOXKEHHS UX B MPE0OPa30BAHMIX BHIPAKEHUH U B
BBIYMCIIEHUAX. BBIMOIHATH pa3ioKeHHe MHOTOYWIEHOB Ha
MHOXUTENU.Pacno3HaBaTs JIMHENHBIE ypaBHEHN. PeliaTe TMHENHbICYypaBHEHHS], a
TaKK€ YpaBHEHUs, CBOAAIIMECS K HUM. OnpeaensaTe Hanuuue KopHen.Pemare
CUCTEMY YpPaBHEHHUI; NHTEPIIPETUPOBATH pe3yibTar.MccneoBaTh CUCTEMBI
yYpaBHEHHUH C IByMsl IEPEMEHHBIMHU, CoJiepKalie OyKBeHHbIE KO3 (OUIIUEHTHI.

Hpobu

23

@opMyaupoBaTh NOHATHE aliredpanyeckoit 1podu. opmyaupoBaTh
OCHOBHO€ CBOMCTBO anredpanyeckoi apoou. [Ipumensarts ero asns
npeobpazoBanus Apoder. HaxoauTs HanOoIbImmii OO IeTUTETb 1
HanMEHbIIIee 00I1ee KpaTHOE. BEIMOMHATE eHCTBUS ¢ alreOpandecKuMu
npobsimu. [IpuBoauTh 1poOu Kk 00IIeMy 3HaMeHaTtelro. [IpeacTaBiars 1pook
B BUJIE CYyMMBI ApoOeii. Jloka3biBaTh TOXKAecTBa. [[puMeHsTh CBOMCTBA
CTEIEeHM C HAaTypaJIbHBIM TTOKa3aTeeM MPU YMHOKEHHUH Apo0eH, JeIeHun
npoOeii, BO3BEICHUH JPOOU B CTEIICHb




Llenbre uncna. /lenumocts
qucel

19

HNwmets npeacraBieHrne 0 MHOKECTBE U €ro 31eMeHTax. PopMynupoBaTh
XapaKTEPUCTUYECKOE CBOMCTBO MHOXECTBA. [IpuBOAUTE TPUMEPHI
MHOKECTB, [TOJIMHOKECTBA, 00bETMHEHUE U MIEPECEUCHUE MHOKECTB;
[IpuBOAMTE IPUMEPHI HECTIOXKHBIX KJIACCU(UKALIMKN U3 pa3HbIX 00JacTen
xu3HU.Mcronp30BaTh nuarpaMmel Juiiepa —BeHa npu pelieHuu 3aaay;
pelIaTh 3a1a4u, CBSI3aHHBIC C HAX0XKJICHUEM YHCIIA JIEMEHTOB KOHEYHBIX
MHOKECTB. BHUI€Th KOHKPETHBIE TPUMEPHI YUCIOBBIX MHOKECTB, X
nepeceyeHut 1 0ObeIMHEHUN B U3YUEHHBIX paHee MIpUMepax perieHus
YPaBHEHUI, HEPABECHCTB.

[IpriMeHsTh CBOMCTBA U PU3HAKU ACITUMOCTH IIPU PELICHUU 3a70a4
BBIUHCIIMTEIBLHOTO XapaKTepa, 3a7a4 Ha I0Ka3aTeabCTBO. Pemare ypaBHeHUs
B LIesbIX ynciax. [Ipumensats anropurm EBkinna

JleCTBUTEIILHBIC YHUCIIA.
KBanparHeiii KOpeHb

29

CpaBHMBATH U YIIOPSI0YMBATH PAIIMOHATIbHBIC YMCIa. BHIMOIHATH
apudMeTHIECKHUE OTIepalliy HaJl YMCIIaMH. 3alMMChIBAaTh PAllHOHAIBHBIC
YuCya B BUJE KOHEUHBIX WM OECKOHEUHBIX Apodeit. ObpaiieHue
NEePUOIUYECKUX JIECITUYHBIX IPOOEH B OOBIKHOBEHHBIE.

dopMyIIUpOBaTh MOHSATHE KBAJIPATHOTO KOPHS apu(PMETHUECKOTO KOPHSI.
dopMyIMpOBaTh CBOMCTBA apu(METUUECKIX KBApaTHBIX KOPHEH: KOPEHb
Y3 TIPOU3BEICHUS, YACTHOTO, CTENEHU. JloKka3bIBaTh CBOMCTBA
apu(METHICCKUX KBAIPATHBIX KOPHEH; MPUMEHITh UX B IPEOOpa30BaHHC
BBIpKCHUHN. BBIYHCISATH 3HAUYCHUS BBIPAXKEHHM, COJIEPKAIINX KBAIPATHHIC
KOPHHU, BBIpAXKaTh MEPEMEHHBIC U3 TEOMETPUUIECKUX U PU3UIECKUX (POopMYyII.
UccnenoBath ypaBHEHMS BUJIa X?=a; HAXOJIUTh TOUHbBIC U MPUOIHNKESHHbBIC
kopHu npua>(. [IpeoOpa3oBbIBaTH NBOMHBIC PAIUKAIIBI; OCBOOOXKIATHCS OT
UPPaIMOHATILHOCTH B 3HAMEHATENN JPOOH.

[IpuMeHSATh CBOMCTBA apu(PMETHIECKOTO KBAJAPATHOTO KOPHS MPU PEIICHUH
YPaBHECHU, HAXOXKJICHUH 3HAYCHUW YUCIIOBBIX BBIPAXKEHHUH B
JOKa3aTeIbCTBE TOXKIECTB, COKpaIleHu: Apodeit. [IpuMeHsaTs pa3nnyHbIe




(opMBI CAMOKOHTPOJIS IIPY BBIITOJIHEHUU TIPE0Opa30BaHMIMA

KBagpaTHble ypaBHEHHS

23

Pacrio3naBaTh KBajpaTHble ypaBHEHHUs. PemaTe MoJHbIE U HENOJIHbIE
KBaJpaTHble ypaBHEHUA. OnpenensaTh HATMYue KOpHEN KBaJApaTHBIX
YpaBHEHUH IO TUCKPUMUHAHTY U 110 Ko3QpuuuenTam. Pemats ypaBHeHU ¢
IIOMOLIBIO0 TeOpeMbl Buera. Pemare ypaBHeHMs, CBOAAIINECS K KBAIPATHBIM.
Pemars OukBagpaTHble ypaBHEHUS, ypaBHEHUS, COAEPIKaIIIE
Moaynb.McciaenoBaTs KBaipaTHbIE YpaBHEHHS C OyKBEHHBIMU

ko3 punmentamu.Pacno3HaBath KBapaTHbI TPEXUICH,BBIACHSTh
BO3MOYKHOCTB O Pa3JIOKEHUU Ha MHOXKUTEIH, [IPEACTABIATH KBaAPATHBIN
TPEXWIECH B BUJIE POU3BEICHHS JIMHENHBIX MHOXKUTENEU. [I[puMeHATH
pa3ianydHble OPMbI CAMOKOHTPOJIS IIPU pPellieHnU ypaBHeHU. PemaTs
TEKCTOBBIE 3a/1a4 AIreOpandeckKuM CocoOOM: MEPEXOAUTH OT CIIOBECHOM
bOopMYIHPOBKH YCIOBHUS 3a7a4 K aireOpandecKoi MOACIH MyTeM
COCTABJICHHS YPABHEHHUSI; PEIIAaTh COCTABIICHHOE YPABHEHHUE,
UHTEPIPETUPOBATD PE3YJIHTAT.

J{poOHO-paluoHaIbHbIC
ypaBHEHUS

Pemate qpoOHO-pamoHanbHble ypaBHeHUs. ViccienoBaTh UX Ha MOCTOPOHHUE
KOPHH ¥ MPOU3BOUTEH 0TOOP KopHeH. PemaTh ypaBHeHus rpadudecKum
crioco0om. Pemrath TeKCTOBBIC 3a/1auu ANreOpandecKiuM ClIOCOOOM: MEPEXOIUTh
OT CJIOBECHOH (POPMYTMPOBKH YCIOBHUS 33[]a4M K anreOpandecKoil MOJEH MyTeM
COCTaBJICHVS YPAaBHCHHUS MM CUCTEMBI YPaBHEHUI

HepasencrBa

21

dopMyMpOBaTh CBOMCTBA YHUCIOBLIX HEPABEHCTB; 0OOCHOBHIBATH UX, OMUPASChH
Ha KOOPJAMHATHYIO MPAMYIO U JOKa3bIBaTh UX alreOpanyecku; MIPUMEHSITh
CBOMCTBa HEPABEHCTB B XOJI€ pelIEHUs 3a/1a4./{0Ka3bIBaTh HEPABEHCTBA. Pemiarh
JIMHEVHBIE HEPABEHCTBA C OJTHOW NEPEMEHHOM U UX CHUCTEMBI

CrereHs ¢ LETBIM
MOKa3aTejIeEM

12

[IpuMeHATh CBOWCTBA CTETICHHU C IEJIBIM MTOKa3aTeIeM MpHU MpeoOpa3oBaHuU
BBIPKECHUI. 3aNUChIBATh YUCIO B CTaHAapTHOM Buje. [Ipeodpa3oBriBaTh
BBIPAKECHUS, COJCPKAIINX CTENECHH C LEIBIMHU MMOKa3aTeamMu. [I[pumeHaTs
pas3IuYHbIC CIIOCOOBI 3aMMCH 3HAYCHUI BEJIMYMH, B TOM YMCJIE C BBIJICTICHUEM
MHOXUTeNs-cTenenu 10 B 3anucu yncna. OUeHnBaTh pe3ysbTar.




OyHKIMHA U TpaduKu

17

®opmyaupoBaTh NOHATHE (PYHKIUH, 00JIACTH OIpeeIeHHs] U 00JaCTH 3HAUEHU N
¢ynkuu. Umets npeacraBienus o rpaguke GyHKIUU. UTeHne U MocTpoeHue
rpadgukoB GyHKM. ONKUCHIBaTh CBOMCTBA (PYHKIIUN, UX OTOOpakKeHUE Ha
rpaduke: Bo3pacTaHue U yObIBaHUE (PYHKIMH, HYJIU QYHKIUH, COXPAaHEHHUE 3HAKA.
Crpouts 1o Toukam rpa@uku GyHKIU. MoeaupoBaTh peaibHble 3aBUCUMOCTH €
nomoltipio hopmyi u rpadpukoB. CTpouts rpaduku GyHKIUN HA OCHOBE
npeoOpa3oBaHus N3BECTHBIX rpadukoB.Pacmo3HaBaTh BUIBI N3y4aeMbIX (PYHKIIHMA.
[Toka3pIBaTh CXEMaTUYECKH MOJOKEHHE Ha KOOPAMHATHOM MIIOCKOCTH TpaduKoB
¢pyakuuid. CTpoUTh peyeBble KOHCTPYKIMH C UCTIOIb30BaHUEM (DYHKIIMOHAIEHON
TEPMHUHOJIOTHH.

10

CrnydaitHble cCOOBITUS U
KOMOMHATOpUKa

10

[IpoBoauTh CciTy4aliHbIEC SKCIIEPUMEHTBI, B TOM YUCJIE C IOMOIIBIO
KOMIIBIOTEPHOT'O MOAEIUPOBAHUS, UHTEPIIPETUPOBATH UX PE3YJIbTAThI. BBIUNCIISTH
YacTOTY CIIy4aitHOTO COOBITUSI;01IEHUBATh BEPOATHOCTD C TTIOMOIILIO YACTOTHI,
MOJIYYEHHOM ONBITHBIM MyTeM.Pelmarte 3a1aun Ha HaXO0KICHHE BEPOSITHOCTEN
coObITuil. [IpuBOIUTE IPUMEPHI CITyYalHBIX COOBITUH, B TOM YHUCIIE, TOCTOBEPHBIX
¥ HEBO3MOXHBIX, MAJIOBEPOSITHBIX COObITHH. [IpUBOIUTE IPUMEPHI
IPOTHUBOIIOJIOKHBIX COOBITUHN, pABHOBEPOSTHBIX COOBITHH.

11

HNtorosoe noBTOpeHUE

11

BCCTO

1804

9 xJtacc

[loBTOpEHNE

OyHKIMH, UX CBOMCTBA U
rpaduKu
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OTIPEIEIATh YUCIOBYIO (DYHKIIUIO, 00JIaCTh OMpeIesieHNs, 00J1aCTh 3HAUYCHUS
bynakuu, rpaguk GyHKIUN.

HAXOJUTh 00JIACTh onpeencHus GyHKIINU.

-HaXOJHUTh 00JIaCTh OMpeeNICHNs U 00JIaCTh 3HAUYCHUS 110 aHATUTHYECKON
dbopmye,

-CTPOUTH KyCOUHO-3aaHHbIC (DYHKITHH.

3amaBaTh QYHKIIUN: aHATTUTHYECKH, Tpa(UIeCcKu, TAOTMIHO, CIIOBECHO.

- pemath TpadUIeCcKy ypaBHCHHSL.

- TI0 TaHHOMY TpaduKy COCTaBJISATh AHATUTHYECKYIO (hOPMYITy, 3aTaF0IIYIO




dynkmIO,

-OIKCHIBATh CBOMCTBA KYCOYHO-3a/IaHHBIX (PYHKIUH.

-TI0JIb30BATHCS PA3IUYHBIMU 3aaHUSAMU (QYHKIMMA, TPU PEIIEHUHU CIOXKHBIX
3aJIaHUMN.

onpeeNnsaTh CBOMCTBA (PYHKIIMU: MOHOTOHHOCTH, HanOOJbIIEe U HAUMEHbIIIEE
3HaYeHUs PYHKIIMH, OTPAHUUYEHHOCTb, BBIMTYKIOCTh U HEMIPEPHIBHOCTH.
MCCIEeI0BaTh PYHKIIMA HA MOHOTOHHOCTh, HAaNOOJIbIlIEEe U HANMEHbIIIee 3HAUCHHE,
OTPaHUYEHHOCTD, BHITYKIJIOCTh U HEMPEPHIBHOCTD.

Onpenenarb YeTHbIE U HEYETHBIE (PYHKITUH,

MPUMEHSTh aJITOPUTM UCCIIEOBaHMs (PYHKIIMHA HA YE€THOCTh U CTPOUTH TpapuKu
YETHBIX M HEYCTHBIX (DYHKITHH.

-HCCIIeI0BaTh QYHKLIUIO KYyCOYHO-33JaHHYIO.

Pacnio3naBaThBUIbI H3yUaeMbIX (DYHKIIUN, OTIMCHIBATH CBOWCTBA U CTPOUTHU
guTaThrpad@uk QyHKIUU.

-pemaTth rpaduuecKu ypaBHEHUS,

CTPOUTH IPAPUKU U ONMUCHIBATH CBOMCTBA 3JIEMEHTAPHBIX QYHKIUH.

-peniaTh IPUKIaIHbIE 3a]]a4H, UCTIONB3Ysl TpadUKu U CBOMCTBA JIIEMEHTAPHBIX
byHKIIUH.

-CTpOUTH O0Jiee CIIOKHbIE TPaUKK HA OCHOBE rpa)KOB U3yUYE€HHBIX (PYHKIUH,
HanpuMep QYHKIIHHA, 3aJaHHBIX pa3HBIMU (POpMYTIaMHU Ha pa3HbIX IPOMEKYTKAX
00J1acTu ornpeeeHusl.

-CTpOUTH rpaduku QyHKIMNA Ha OCHOBE MPEe0Opa30BaHUI M3BECTHBIX IPadUKOB.

YpaBHEHUS U HEPABEHCTBA C
OIHOW MEPEMEHHOMN

29

[IpoBOOUTE NOKA3aTENBHBIE PACCYKICHUSA O KOPHAX YPABHEHUS C OITOPOU HA
onpeaeneHre KOpHs, (PyHKIIMOHAIbHBIE CBOMCTBA BhIPAYKEHUN.
-pacro3HaBaTh LieJible U APOOHO-pAllMOHATIbHBIE YPABHEHUS.

-pemiaTh 1enble U IpOoOHO-pallMOHAIbHbBIE YPAaBHEHHUSI
Pacrnio3naBaThIMHENHBIE U KBAIPATHBIE HEPABEHCTB C OJHON NIEPEMEHHOM.
IPOBOJAUTH UCCIIEOBaHNE (PYHKIIMKM HA MOHOTOHHOCTb.

pelaTh JMHEWHBIE U KBAaIPAaTHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM,
COZIEpIKAIINE MOJTYJIb;




— pemaTh HePaBEHCTBA, UCTIOJIb3YS TPadUKH.

- pelIaTh JUHEUHBIE U KBAIPATHBIE HEPABEHCTBA, TPUMEHSISI PA3JIMYHBIC METOBI,
- peuaTh MPOCTHIE JTUHEUHBIE U KBA/IPATHBIE YPABHECHUS C MAPAMETPOM,
-3aMKUCHIBATh BCE BO3MOXHBIE BApUAHTHI OTBETOB, JJIsl TI000OTO 3HAUCHUS
rapaMmeTpa.

pelIaTh pauuOHAIBHBIX HEPABEHCTB METOJOM UHTEPBAJIOB.

permarh IpoOHO-paMOHATFHBIC HEPABEHCTBA METOIOM MHTEPBAJIOB.

pemnaTh IpoOHO-pallMOHATIFHBIE HEPABEHCTBA METOIOM UHTEPBAJIOB, B CIIy4yae
PAa3IMYHbIX KPAaTHOCTEN KOPHEMN JIMHEUHBIX BBIPAXKEHU,

PUMEHSTH IIPaBUiIa PABHOCUIILHOTO MPEe0OPa30BaHUsI HEPABEHCTB.
-pacno3HaBaTh U pellaTh YPaBHEHUS U HEPABEHCTBA, COJICPKALINE ITIEPEMEHHYIO
IO/l 3HAKOM MOZYJISI.

-pacrio3HaBaTh U peniaTh 1eiblie U IPOOHO-paIlMOHANIbHBIE YPAaBHEHUS C
I1apaMeTPaMH.

CucreMbl ypaBHEHUN U
CUCTEMBbI HEPABEHCTB C IBYMs
epeMEHHBIMU

20

Onpenenars crnocoObl pelIeHUs: CUCTEM PALIMOHATIbHBIX HEPABEHCTB.

pelaTh CUCTEMBI JINHEWHBIX W KBaJAPAaTHBIX HEPABEHCTB,

-peuaTh 1BOWHBIE HEPABEHCTBA,

-peuaTh CUCTEMBI IPOCTHIX PALMOHAIBHBIX HEPABEHCTB METOJIOM MHTEPBAJIOB,
— pellIaTh CUCTEMBI KBAJIPATHBIX HEPABEHCTB, UCIOJIb3YS rpapuUeCcKuil METO/.
HaXOJMUTh YaCTHBIE U OOIME PEUICHHUs] CUCTEM JIMHEWHBIX U KBAaJPATHBIX
HEPABEHCTB,

-KOMOMHUPOBATH PA3JINYHbIE CIIOCOOBI PEIICHHSI CUCTEM PallMOHATIBHBIX
HEPABEHCTB

Onpenenars peleHre CUCTEMbI YpaBHEHUM.

Hcnonb30BaTh paBHOCUIIbHBIE TPe0Opa30BaHUsl YpaBHEHHUI U HEPABEHCTB C
JIBYMs IEPEMEHHBIMU.

ONPENEIIATh NOHATHUSA, IPUBOJNUTH 10KA3aTEIbCTBA.

-pemaTh rpaUuecKl CHUCTEMbl YPAaBHEHHI U HEPABEHCTB JIBYX MEPEMEHHBIX.
Hcnonb30BaTh allrOpUT™M METO1A ITOCTAHOBKHU.

pelaTh CUCTEMbl YPaBHEHUI METOAOM OJICTAHOBKH, METOI0M QJIr€Opandeckoro




CJIOXKCHU, MCTOIOM BBCIACHHUA HOBBIX IICPCMCHHDBIX.

MPUMEHSITH TpapUIECKUIl METO/1, METO/T TTOJCTAHOBKH, METO/ alre0pandecKoro
CJIO’)KEHHS U METOJ] BBEJICHUSI HOBOM TIEPEMEHHOMU MPHU PEIICHUHN MPAKTHISCKUX
3a1ad4.

COCTaBJISITh MATEMATHIECKHE MOJICIIA PEATbHBIX CUTYalluid U paboTaTh C
COCTaBJICHHON MOJEIIBIO.

penaTh NPaKTUYECKUE 3a1a4M, COCTABIISA MAaTEMATHYECKUE MOJIEIH PEaJIbHBIX
cUTyalui U paboTaTh ¢ COCTaBIEHHOW MOJIETIBIO.

penaTh HEJIMHEWHBIE CUCTEMBI YPABHEHUH ABYX NIEPEMEHHBIX Pa3IMYHBIMU
METOJJaMH, COCTABJIATh MaTEMAaTUUECKUE MOJIETN PEalbHbIX CUTyalluid U paboTaTh
C COCTaBJICHHON MOJEIIBIO.

peniaTh CJI0KHbIE HEJTMHEHHBIE CUCTEMbI YPABHEHHI JIBYX IEPEMEHHBIX,
HCIIOJIb30BaTh TpadUUECKHUil METOJ, METOJ] AJIreOPanyecKoro CI0KEHUS U
BBEJICHUSI HOBBIX MIEPEMEHHBIX, IIPU PEIICHUU MTPOOJIEMHBIX 33/1a4 U CUTYallUH.
UCCJIEeI0BATh CUCTEMbI YPABHEHHM C IBYMSI IEPEMEHHBIMU, COAEPKALIUX
OYKBEHHBIE KO (UILIUEHTBHI.

IlocnenoBaTenbHOCTH

26

Pacrio3naBaTh 4HCIIOBEIC IIOCJIE€A0BATCIIbHOCTH, CIIOCOOBI 3aJaHus YHUCJIOBOM
IMOCJIEA0OBATCIBHOCTH.

[IpuMeHATh HHIIEKCHBIE 0003HAYCHUS

3aJ1aBaTh YUCJIOBYIO M1OCJIE0BATEILHOCT AHATUTUYECKH, CIIOBECHO,
PEKYPPEHTHO.

HCTIOJIb30BAaTh CBOMCTBA YMCIIOBBIX MOCJIEIOBATEIILHOCTEN MMPU PENICHUH 3a]1a4
TOBBIIIICHHOMN CJI0KHOCTH,

- IOKa3bIBaTh CBOMCTBA YHMCJIOBBIX I1OCJIEI0BAaTCIbHOCTEH

[TpumensTs onpeaenenue u Gopmyiy N-ro wWieHa apupMeTUIecKoil Mporpeccuu,
dbopmyIly CyMMBI YWICHOB KOHEUHON apu(METHIECKON MTPOTPECCUH,
XapaKTepUCTHUUECKOE CBOMCTBO apu(PMETHUECKOM MPOrPEeCCHH.

-IIPUMEHATH (POPMYJIbI N-TO YIeHa apuPMETHUECKON MPOrpecCu, CyMMBbI YWICHOB




KOHEYHOM apu(MeTHUECKOM MPOTrPECCU MPHU PEIICHUH 3ajad,

- IPUMEHATH XapaKTEPUCTUUECKOE CBOMCTBO apu(hMETUYECKON TPOTrPECCUH MTPHU
pEelIeHUN MaTeMaTHYEeCKUX 3a/1au.

BBIBOJAUTH (POPMYJIBI #-TO YJI€HA U CYMMBI ATIEPBBIX YJICHOB MPOrPeCcCUn
UCIIOJIb30BATh OTpeesieHre U (PopMyiTy N-To YleHa reOMETPUUECKOM
nporpeccuu, GopmMyay CyMMbl YWICHOB KOHEYHOM F€OMETPHUUECKOM MPOTPEeCcCHH,
XapaKTEPUCTHYECKOE CBOMCTBO T€OMETPUUECKON IPOIPECCHH.

MPUMEHATh (HOPMYIy N-TO WIEHAa FEOMETPUUYECKON IPOrpeccuu, (popMyly CyMMBbI
YJICHOB KOHEUHON T€OMETPUYECKON MPOTPECCUH, XapaKTEPUCTUYECKOE CBOMCTBO
r€OMETPUYECKON POrPECCUH NPHU PEIICHUH 3a/1a4.

BBIBOJMTH (POPMYJIBI #-TO YJI€HA U CYMMBI NIIEPBBIX YWIEHOB IPOrPECCHH

CreneHu u KOpHU

17

Pacnio3naBaTh B3auMHO 00paTHbIe QYHKIMHU, BIAJACTh MOHATUEM KOPHS H-U
CTEIIEHU U CTENECHU C PAIMOHAJIBHBIM ITOKA3aTENEM; UCIIOJIb30BaTh CBOMCTBA
KOpHEH U CTeTeHen I MpeoOpa3oBaHus BEIPAXKECHUM, HAXOIUTh 3HAUCHHUS
BBIPAKECHUH, COAEPKAILUX CTENICHU U KOPHHU

Pemrats uppanrioHalibHbIE YpPaBHEHUS] U HEPABEHCTBA;

Tpuronomerpuueckue
(yHKUIHU U UX CBOMCTBA

27

BrageTs MOHATHAM «eIMHUYHAS OKPYKHOCTBY, HILTIOCTPUPOBATH ITOBOPOT TOUKH
BOKPYT Hayaja KOOpJMHAT

Haxonuths KOOpAMHATHI TOYKH €1.0KPY>KHOCTH, TIOJTyYSHHOH TOCJIE TIOBOPOTA
dopMynHpOBaTh U JOKA3bIBATh OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECCTBO,
CBSI3b M/yTPUTOHOMETPUYECKUMH (PYHKITUSIMH OAHOTO yria. Pacro3HaBaTh
JTaHHBIC POPMYIIBI M MPUMEHSTH MX JUIS I0KAa3aTEIbCTBA TOKICCTB U
npeoOpa3oBaHUsl BEIPAKCHUN

dopMynHpoBaTh OMpeieTIeHuEe 00JaCTH ONPEACIICHUS] I MHOYKECTBA 3HAUCHUN
TPUTOHOMETPUUECKUX (DYHKITMI, YeTHOCTH ¥ HEUETHOCTH, IIEPUOUIHOCTH.
Haxonuth 06s1acTh onpeneneHus ¥ MHOKECTBO 3HAUCHUM TPUTOHOMETPUICCKUX
GbyHKIIUN, UX TIEPUOJ, UCCIEA0BATh UX HA YETHOCTh U HEYETHOCTh. CTPOUTH
rpaduk QyHKIHH

dopMynHpoBaTh U JOKA3bIBATH (DOPMYJIIBI CIIOKEHUS, (POPMYITBI JBOMHOTO H
MIOJIOBUHHOTO yTJ1a, (GOPMYJIBI CYMMBI M PA3HOCTH TPUTOHOMETPUUYECKUX




dbyHkuui.. Pacrio3HaBath v UCTIOIK30BaTh (DOPMYJIIBI HA MPAKTHKE

DNeMeHTbl KOMOMHATOPUKU U
TEOPUU BEPOSITHOCTEH

16

BrinonasaTs nepedop BceX BOZMOXKHBIX BAPUAHTOB JJIS [epecuyeTa 00bEKTOB U
koMOuHaui. [IpuMeHsTh TpaBUIIO0 KOMOMHATOPHOTO YMHOKEHUS JIJISl pEIICHUS
3a/1ay Ha HaXOXJACHHUE Yrciia OOBEKTOB UM KOMOMHAIMH; paclo3HaBaTh 3a/1a4u
HA OIPENICIICHUE YNCIIA IEPECTAHOBOK U BBIITOIHATH COOTBETCTBYIOIINE
BBIYHCIICHUS, PEIIATh 33/1a41 HA BBIYHUCICHUE BEPOSITHOCTH C IPUMEHEHUEM
KOMOWHATOPUKHU

[IpoBoaUTh ciTydaliHbIE SKCIIEPUMEHTBI, B TOM YUCJIE C IIOMOIIBIO
KOMITBIOTEPHOTO MOJICTIMPOBAHUS, HHTEPIIPETUPOBATH UX PE3YJIbTAThI. BHIUUCIISITH
YaCTOTY CIIy4ailHOTO COOBITHS, OLICHUBATH BEPOSITHOCTD C MTOMOIIIBIO YACTOTHI,
MOJYYE€HHOW OMNBITHBIM ITyTeM. Pemarth 3a/1aun Ha HaX0XKICHUE BEPOATHOCTEN
coObITui. [IpUBOIUTE TPUMEPHI CITyYailHBIX COOBITHH, B TOM YHUCIIE
HEBO3MOKHBIX, MaJIOBEPOSATHBIX, JOCTOBEPHBIX, IPOTUBOMNOJIOKHBIX,
PaBHOBEPOSTHBIX.

HNtorosoe noBropeHue

Pemiats 3amanust U3 OTKPHITOTO OaHKA.

Bcero
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