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PaGouas mporpamma mo anredpe KJ1accoB COCTaBlieHA B COOTBETCTBUU ¢ DeepasibHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM
cpenHero ofuiero oOpa3oBaHus, YTBEPKJICHHBIM MpUKa3oM MuHucrepctBa obpazoBanusi u Hayku P® ot 17.05.2012 Ne 413 (B pen. ot
29.06.2017)

Asnsiercs yacthio OCHOBHOM 00pa3oBaTeIbHOM MporpamMMBbl cpeHero odimiero oopazopanus ' bOY COII Kypymou

IIporpamMma cocraBiieHa Ha OCHOBE:

PabGouas mporpamma kypca «Anredpa» K npeameTHo auHuU yueOHnkoB A.I'.Mopakosuda u ap. 7-9 kinaccel. /COOpHUK pabodnx

nporpamm. Anreopa .(coct. T.A.bBypmucrposa) - M.: IIpocsemienne, 2016

1. Tlnanupyembie pe3yJbTAThl OCBOEHHS Y4eOHOr0 MpeaMeTa

7 KJIacce

JIn4HOCTHBIE pe3yabTaThl

® yMeHHE CTPOHUTH PeueBbIe KOHCTPYKIMH C WCIOIB30BAHHEM HM3YYE€HHON TEPMHHOJOTHH W CUMBOJHKH (YyCTHBIC M IMHCHMEHHBIC),
MOHUMATh CMBICIT TIOCTABIICHHOMH 3a/1a4H, BHICTPAHBATh apIyMEHTAIMIO. BBITIONHATE MEPEBOJI C €CTECTBEHHOTO S3bIKa HA MATEMATUYCCKUN U
Ha000pOT;

® cTpeMiieHHE K KpUTHYHOCTH MBIIUICHHS, PACTIO3HABAHHIO JIOTMYECKH HEKOPPEKTHOTO BHICKA3bIBAHUS, PA3INYCHUIO TUIIOTE3bI U
dakra;

® cTpemiieHHE K CAaMOKOHTPOJIIO Mpoliecca U pe3yiibTaTta yueOHOM MaTeMaTuyecKo AesITeIbHOCTH;

® CcrmocoOHOCTH K IMOLMOHATILHOMY BOCHPHUSATHIO MAaTEMATUYECKUX OHATUH, TIOTHYECKUX PACCYKACHUHN, CIIOCOOOB peIeHus 3a1a4;

® ¢opmupoBaHHE KOMMYHHKATHBHON KOMIIETEHTHOCTH B y4€OHO-UCCIIE0BATEIHCKON, TBOPUECKON U JPYTUX BHIAX AEATEILHOCTH.

MeTaHpeI[MeTHLIe pe3yJabTaThbl



® Pa3BUTHC HpeI[CTaBJIeHI/Iﬁ O MaT€MAaTHKE KaK (bOpMC OIINCaHMUA U METOAC ITO3HAHUA Z[efICTBPITeJIBHOCTH, CO31aHHuC YCJ'IOBI/Iﬁ JJIA
HpI/IO6peTCHI/I$I MNEPBOHAYATIBHOTO OIIbITa MATEMATHYCCKOTO MOACIIMPOBAHUA,
L4 (bOpMPIpOBaHI/Ie O6IIII/IX crmoco0oB HHTeHHeKTyaHBHOﬁ ACATCIIbHOCTHU, XapaKTCPHBIX IJIA MATCMATHUKH U ABJIAIOIIUXCSA OCHOBOM

MI03HABATEIbHON KYJIbTYphl, 3HAUMMOM /JIs1 pPa3IMUHBIX C(hep YETOBEUECKOU JEATEIbHOCTH;
® oo6Hapyocusamv U hopmynuposams NpodIEMy B KJIACCHOW U MHAUBUAYATbHOW y4eOHOU 1eATEIbHOCTH;

® gui0sUcAMb BCPCHUHU PCIICHUA HpO6J’I€MBI, 0CO3HaBaTh KOHCYHBIN pPe3yJIbTar, BBI6I/IpaTB CpCACTBA NOCTHXKCHUS LICJIIN U3
MPCAJTOKCHHBIX WJIN UX UCKATH CAMOCTOATCIIBHO,

® cocmasnsamos (MHAWBUAYAIBHO WIH B TPYIIE) TUIaH PEIICHUs MPOoOIeMbl (BBIIOTHEHUS TPOCKTA);

O pabomams IO CAMOCTOATEIBHO COCTaBICHHOMY IJIaHY, CBEPSSICh C HUM U C IIEJIbIO I€ATEIbHOCTH, UCIIPABIISIS OLIMOKH,
UCIIONIB3YSl CAMOCTOSITETILHO TOI00paHHbIE CpeacTBa (B TOM yucie u MHTepHeT);

o ymembov oyernums CTCIICHDb YCIICITHOCTU cBoOCH I/IHI[PIBI/II[yaHI)HOfI O6p3,30BaTCJ'II)HOI71 JACATCIIBHOCTU,

IIpeameTHbIE pe3yabTaThl



Hcnonvzosams ipHu pellieHUN MaTEeMAaTUYECKUX 3aJ1a4, UX 000CHOBAaHUU U TIPOBEPKE HAWJCHHOTO PEIICHUs] 3HAaHUE O:
- HATypaJbHbIX, UEIbIX, PALIMOHATIBHBIX, UPPALMOHAIBHBIX, JEUCTBUTEIBHBIX YNCIIAX;

- CTENEHHU C HATypaJIbHBIMM I1OKA3aTEIMU U UX CBOWCTBAX;

- OJIHOWJIEHAX U MpaBWJIax AEHUCTBUN C HUMH;

- MHOT'OYJIEHAX U MpaBUiIax IEUCTBUI C HUMU;

- dbopMyax COKpamEHHOTO YMHOXKEHUS;

- TOXAECTBAX; METOAAaX JI0KAa3aTEIbCTBA TOXKIECTB;

- JIMHEWHBIX YPABHEHUSX C OJJHON HEM3BECTHOM U METO/JAX UX PEIICHHUS;

- CUCTEMax ABYX JIMHEWHBIX YPABHEHUH C IBYMSI HEU3BECTHBIMU U METOJAX UX PEIICHHUS.
Buinoansams neMcTBUS ¢ OMHOWIEHAMH U MHOTOWICHAMU;

- V3HA8ams B BRIPAKEHUAX (OPMYIIBI COKPAMEHHOTO YMHOKCHHSI U IPUMEHSITh UX;

- PAcKaobiéams MHOTOUWIEHBI HA MHOKHUTEIH;

- 8bINOIHAMb TOXKIECTBEHHBIE MPEe0Opa30BaHUS LENbIX aNreOpandyecKuX BbIpaKEeHUM;
- /Jlokazvlieams MpOCTENIINE TOKIECTBA;

- HAXo00ums 4UCIIO COYETAHUM U YUCIIO pa3MEIIECHUH;

- pewiamsb JTNHENHBIE YPABHEHUS C OJTHOM HEU3BECTHOW;

- peuiams CUCTEMBbI ABYX JIMHEUHBIX YPAaBHEHUH C ABYMSI HEU3BECTHBIMU METOJIOM MOJICTAHOBKHU U METOJIOM aJIre0pandeckoro
CIIOKCHMSI,
- peuiamsb TEKCTOBBIE 33/1a4d C TOMOIIbIO TUHEHHBIX YPABHEHUM U CUCTEM;

- HAX00UM®b PCUHICHUA <GKU3HCHHDBIX) (KOMH@TCHTHOCTHLIX) 3aJla4, B KOTOPbIX UCIIOJb3YIOTCA MATCMAaTHUYCCKUC CPCACTBA,



co30asams MPOAYKT (pe3yJIbTaT MPOEKTHON JEATEIbHOCTH), AJI1 U3yUYCHHS U ONMKMCAHUsI KOTOPOTO UCIOJIb3YIOTCSI MAaTEMaTHUECKHE
CpelCcTBa.
8 KJ1ace

JINYHOCTHDbIE PeE3yJdbTaThbl

® yMeHHEe CTPOUTH PEUYCBBIC KOHCTPYKIIMU C UCIOJIB30BAHUEM HM3YyUYEHHOW TEPMUHOJIOTMH W CHMBOJUKH (YCTHBIC W TTHUCHbMEHHBIC),
MMOHUMATh CMBIC] IIOCTABJICHHOM 3a/1a4H, BRICTPAUBATh apTyMEHTAITNIO. BEITIOIHATE IEPEBOJT C ECTECTBEHHOTO SI3bIKA HA MATCMATHUCCKHHA U
Hao000pOT;

® cTpemiieHHE K KPUTHYHOCTH MBIIIICHUS, PACTIO3HABAHUIO JIOTHYECKH HEKOPPEKTHOTO BHICKA3BIBAHUS, PA3THUCHUIO TUIIOTE3HI U
¢akra;

® cTpemiieHHE K CAaMOKOHTPOJIIO MpoIiecca U pe3ysibTaTta yueOHOM MaTeMaTuyecKou AeITebHOCTH;

® CcnocoOHOCTH K AMOIIMOHATILHOMY BOCIIPUATHIO MATEMATUUECKUX TTOHSITHIA, JOTHYECKUX PACCYKIEHUH, CIOcCOO0B pellleHus 3a/1ad,
paccMaTpUBaeMbIX MPooIem;

i (bOpMI/IpOBaHI/Ie OTBCTCTBCHHOT'O OTHOMICHHA K YYCHHUIO, TOTOBHOCTH K CAMOPAa3BUTHIO U caM006pasoBaHmo Ha OCHOBC MOTUBAallN1

K 00yueHuto, GOpMHUpPOBAHNE KOMMYHHUKATUBHON KOMIIETEHTHOCTH B YU4€OHO-HUCCIIEI0BATEIbCKON, TBOPUECKON U JPYTUX BUIAX

JACATCIIbHOCTH.

MeTanpeamMeTHbie pe3yJibTaThI
® pa3BUTHE MIPEJICTABICHUN O MaTeMAaTHKE KaK (popMe OMHMCAHUS U METOE MO3HAHUS JIEHCTBUTEIHHOCTH, CO3AaHNE YCIOBUN IS
MPUOOPETEeHUS NTEPBOHAYATILHOTO OIbITAa MATEMATUYECKOI0 MOJIETTUPOBAHNUS;
¢ popmupoBaHue 00X CIIOCOOOB MHTEIIEKTYAIbHON AESITENIBHOCTH, XapaKTEPHBIX JIJISI MATEMATHKHU U SIBJISIIOLIMXCS OCHOBOM

MI03HABATEIbHON KYJIbTYphl, 3HAUUMOM /JIs1 Pa3IMUHBIX C(ep YETOBEUECKON JEATEIbHOCTH;

° 0OHapyscusamv u hopmyauposams MpoodIEeMy B KJIACCHOW U MHAUBUAYATHHONU yIeOHOU EeATeTbHOCTH;



° 6b106U2aMb BEPCUH PELICHUS IPOOIEMBI, 0CO3HABATh KOHEUHBII PE3yJIbTaT, BHIOUPATh CPENCTBA JOCTHKEHUS LIETH U3

MNPCAJIOKCHHBIX WJIIN UX UCKATh CAMOCTOATCIIBHO,

* cocmagnsimes (MHIUBUIYATIBHO WIIM B TPYTIE) TUTAH pelIeHUs MPoOIeMbl (BBITTOJTHEHHS ITPOCKTA);

* pa6omamb M0 CaMOCTOATCIIBHO COCTABJIICHHOMY IIJIaHYy, CBCPASICh C HUM U C HECJIbIO ACATCIbHOCTH, UCITPABIIAA OIJ_II/I6KI/I, HCII0JIb3YA

CaMOCTOSITENILHO MOJ00paHHbIe cpeAcTBa (B ToM unciie u UHTepHeT);

* ymembob oyeHums CTCIICHDb YCIICIMHOCTHU cBoeH HHﬂHBHﬂyaﬂBHOﬁ O6pa?>0BaTeJ'IBHOI71 ACATCIIBHOCTH,



IIpenMeTHBIE pe3yJIbTATHI
Hcnonvzoeame pu pelICHUH MaTEMAaTHYECKUX 3a]1a4, UX 000CHOBAHUU ¥ MMPOBEPKE HAWICHHOTO PEIICHHS 3HAHHE O:
anreOpandeckon JpoOr; OCHOBHOM CBOWCTBE JAPOOH;
NpaBUJIax JCUCTBUH C aNreOpandecKuMH JPOOSIMHU;
CTETICHSX C ISJIIMH MTOKA3aTeJISIMUA U UX CBOWCTBAX;
CTaHJAPTHOM BHUJIC YUCIIA;
=K
yHKIHSX, * , X CBOMCTBAX M rpaduKax;

MOHSTHH KBAJPATHOTO KOPHS M apu(METUIECKOTO KBAIPATHOT'O KOPHS;
CBOICTBaX apu(METUIECKUX KBAPATHBIX KOPHEH;
byHK1MHU, e€ cBOWCTBAaX U rpadukKe;

dbopMyIte st KOpHEH KBaIpaTHOTO YPaBHEHHUS;



- TeopeMe Buera st npuBeIéHHOTO U 0011IEr0 KBAAPAaTHOTO YPaBHEHUS;
- OCHOBHBIX METO/IaX PEIICHUS IENTBIX PAIMOHABHBIX YPABHCHHIA: METOIE PA3JIOKECHHUS HA MHOXKHUTEIH U METOJIE 3aMEHBI
HEHU3BECTHOM;
- METO/IE pelleHUs] APOOHBIX pallMOHAIBHBIX YPAaBHEHHUI;
- OCHOBHBIX METO/IaX PEIIECHUSI CUCTEM PAllMOHAIBHBIX YPABHEHHI.
Coxpawams anrebpandeckue qpoou;
- 8bINOIHAMb APUPMETUUECKUE NCUCTBUS C aNTreOpandyecKuMH IPOOsSIMU;

- UCNOJIb306aMb CBOMCTBA CTEIICHEH C 1IEIBIMU ITOKA3aTEIIMU IIpHU pCHICHNUH 3a1a4,



sanucoleamsy 4NCjia B CTAHAAPTHOM BUJC; 6bl101HANMb TOKICCTBCHHLIC npeo6pa30BaHI/m palOHAJIIBHBIX

BhIpa)keHuii; K
, , Y= -
cmpoums TpaduKy QYHKIHIA, X ¥ UCTIOJIb30BaTh MX CBOMCTBA IIPU PEILEHUH 3a/1a4;

8bIYUCTIAMb APUPMETHUECKUE KBAJAPATHBIE KOPHU;
npumMeHsms CBOMCTBAa apu(PMETUUECKHUX KBAJIPATHBIX KOPHEN MIPH PELIEHUH 3a/1a4; cmpoums rpaduk GyHKIUU yx U

HCII0JIb30BaTh €ro CBOMCTBA IIpHu PpCIOICHUHU 3ada4; peuiantb KBAAPATHBIC YPABHCHUA, npuUmMerHsams TCOPEMY Buera

MIpU pEILICHUH 3a7adY;
pewiams 1ENble palliOHAIbHbBIE YPABHEHHUSI METOJAOM Pa3JIOAKEHUSI HA MHOKHUTENIA U METOJIOM 3aMEHbI HEU3BECTHOM;
pewams NpoOHBIE YPABHEHHUS,

peutams CUCTEMBbI PallMOHAIIBHBIX YPABHEHMUIA;

peutams TEKCTOBBIE 33/1a4 C TIOMOIIBIO KBAJPATHBIX U PALIUOHAIBHBIX YPABHEHUN U UX CUCTEM;

HAxXo00umy PelIeHus «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCHOJB3YIOTCS MATEMAaTUUECKUE

CpEelCTBa;

co30asams MPOAYKT (pe3yJIbTaT MPOEKTHON JAEATEIbHOCTH), AJI U3YyUEHUS U OMUCAHUS KOTOPOrO UCTIOIb3YIOTCS
MaTeMaTH4eCKue CPeACTBa.

9 kiacc

JInuHOCTHBIE pe3y/IbTaThI

¢ YMCHUC CTPOUTH PCUHCBBLIC KOHCTPYKIOHUH C UCIIOJIB30BAHNCM H3y‘-ICHHOﬁ TCPMHUHOJIOTHU U CHUMBOJIMKH (YCTHBIG u HI/ICBM@HHI:-IC),
MMOHUMATh CMBICJI IOCTABJICHHOM 3aJla4u¥, BICTPANBATh apTyYMCHTAHIO. BreImoaHaTh nepeBoa € CCTCCTBCHHOT'O SI3bIKA HA MaTeMaTUYeCKUN 1

Hao000pOoT;



® cTpemileHHE K KPUTUIHOCTH MBIIIJICHHS, PACTIO3HABAHHUIO JIOTHYECKH HEKOPPEKTHOTO BBICKA3BIBAHMUS, PA3IMUCHHUIO TUTIOTE3bI U
¢akra;

® cTpemiieHHE K CAaMOKOHTPOJIIO MPOIlecca U pe3ysibTaTa yueOHOM MaTeMaTUYECKOM IeATEIbHOCTH;

® crnocoOHOCTh K AMOIMOHAIIBHOMY BOCTIPUSITUIO MAaTEMAaTUYECKUX MMOHATUHN, JIOTHUECKUX PACCYXKACHUIM, CTOCOOOB penieHus 3a1a4,
paccMaTpuBaeMbIX poOeM;

® ¢dopMupoBaHUE OTBETCTBEHHOT'O OTHOILIEHUS K YUEHHIO, TOTOBHOCTH K CAMOPa3BUTHIO U CaMO0OOPa30BaHUIO HA OCHOBE MOTHBALIUU
K 00y4eHHIO, OCO3HAHHOMY ITOCTPOEHUIO MHANBUIYAJIBbHON 00pa30BaTebHON TPAEKTOPUH C YUETOM YCTOMUMBBIX MMO3HABATENIbHBIX

HMHTEPECOB, BEIOOPY MPOPHIBHOTO MaTEMAaTHUYECKOTO 00pa30BaHMUS;

® (dopmupoBaHUE IIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
® (dopmupoBaHHE KOMMYHHKATUBHON KOMIIETEHTHOCTH B Y4E€OHO-UCCIIEI0BATENbCKOM, TBOPUECKON U APYTUX BUAAX AEATEIBHOCTH.

MeTanpeamMeTHblie pe3yJbTaThl

® Pa3BUTHC HpGI[CTaBJIeHI/Iﬁ O MaTE€MaTHKE KaK (bopMe OIINCaHUuA U METOAC ITO3HAHU HeﬁCTBHTCHBHOCTH, CO31aHHueC yCHOBI/Iﬁ JJIA
HpI/IO6p€T€HI/I$I MNEPBOHAYATIBHOI'O OIIbITA MATEMATUYICCKOI'O MOACIIMPOBAHMA
L4 (I)OpMPIpOBaHI/Ie O6HH/IX c1oco0oB HHTeHHeKTyaHBHOﬁ ACATCIBbHOCTH, XapaKTCPHBIX IJIA MAaTCMATHUKH U ABJIAIOIIUXCS OCHOBOM

MO03HABATEIbHON KYJIBTYphl, 3HAUMMOM JIs1 Pa3IMUHbIX c(ep YeTOBEeUEeCKON AesITEbHOCTH;

° obHapycusamov U popmynuposams NpodIEMy B KJIACCHON U MHAMBHUIyaIbHOW yUeOHOH 1eATENbHOCTH;

° 6b106U2AMb BEPCUU PEIIECHUS MPOOIeMbl, 0CO3HABaTh KOHEUHBIH pe3ysIbTaT, BHIOMPATh CPEICTBA JOCTHIKEHUS LIETH
13 NPEJJIOKEHHBIX WM UX UCKATh CAMOCTOSITEIIbHO;

° cocmagname (MHIMBUAYAIbHO WM B TPYIIE) IUJIaH pelieHus: Npo0aemMbl (BHITOTHEHHS TPOEKTA);

° pabomams 1O CAMOCTOATEIBLHO COCTABICHHOMY IJIaHY, CBEPSSICh C HUM U C 1EJIbIO IeATeIbHOCTH, UCTIPABIISIS OLIMOKH,
UCIOJIb3YS CaMOCTOATENBHO MOA0OpaHHbIE cpesicTBa (B ToM uucie u UHTepHer);

hd yMemb OyeHums CTETICHb YCIIEITHOCTH CBOCH MHIUBU Yy AJIbHON 00pa30BaTeIbHON NeITeTLHOCTH,



HpellMeTHbIe Pe3yJIbTATHI
Hcnonvzosamo IIpH PCIICHUH MATCMATUYCCKUX 3aaa4, UX 000CHOBaHMHU U IMPOBEPKE HaﬁHeHHOFO pemICHNA 3HAHUC O:
- CBOMCTBAX YMCJIOBBIX HCPABCHCTRB;

- MCTOAAaX PCUICHUA JIMHEHHBIX HCPABCHCTB,;



CBOICTBaX KBaJIpaTUYHON (DYHKIIUU;
METOJIaX PEeIIeHHs KBaIPaTHBIX HEPABEHCTB;
METO/JIe MHTEPBAJIOB JJIs PEIICHUS PAIlMOHATBLHBIX HEPABCHCTB;

MCTOAAaX PCHICHUA CUCTCM HCPABCHCTB,

. X .
cBoiicTBax ¥ rpaduke GyHKIHH - X IpH HATYpaTBHOM N;
ONPEAEIIEHUN U CBOMCTBAX KOPHEU CTENEHH N;

CTEMNEHAX C PAIlMOHAIIBHBIMH MOKA3aTEIISIMU U UX CBOMCTBAX;
OTIpe/IeNIeHNH U OCHOBHBIX CBOMCTBaX apu(MeTU4YeCcKoil mporpeccuu; GopMyIie sl HAXOXKIEHUS CYMMBI
€€ HECKOJIbKMX TEPBBIX WICHOB;
- OIpe/eNIiCHUU U OCHOBHBIX CBOMCTBaX reOMETPUUECKOU Mporpeccuu; GopMmyie i HaXOXKIECHUS CYMMBI €€
HECKOJIbKUX TIEPBBIX YJICHOB;

- ¢opmyie 1uist cyMMbl O€CKOHEYHOW FeOMETPUYECKOM MPOrpeccuy cO 3HaMEHAaTeIeM, MEHbBILIUM IO MOJYJIIO
(9112160200158

Hcnonvszoeams cBONCTBA YHCIOBBIX HEPABEHCTB JJIsl IPE0Opa30BaHMs HEPABEHCTB;
/Jloka3zvleams TPOCTENIINE HEPABEHCTBA;
peuiams TNHENHBIE HEPABEHCTBA,
cmpoums TpaduK KBAAPATUIHON (HYHKIIUU M HCIIOIH30BAaTh €T0 MPHU PEUICHUH 3a/1a4; peuiams KBaIpaTHbIC HEPAaBEHCTBA;
peuiams pallMOHAIIBHBIE HEPABEHCTBA METOJ0M UHTEPBAJIOB;
peuiams CUCTEMbI HEPABEHCTB;
- cmpoum rpabux GyHkImy Y- * IpH HATYPAIBHOM N U HCIOIB30BATh €0 IPH PEIICHHH 33/1a4;

- Haxoo0ums KOPHU CTETNIEHH N,



- Ucnonvb308ams CBONCTBA KOPHEW CTENEHU N MPHU TOXKAECCTBEHHBIX MPE0OpPa30BaHUSAX;

- HAX0O0UMdb 3HAUYCHUSA CTETIeHEN C pallMOHAIbHBIMU TIOKA3aTesIMU;

- peuiams OCHOBHBIE 337]a41 HA apU(PMETHUECKYIO U TEOMETPUUYECKYIO TPOrPECCUU;

- HAX00umb cyMMy 0€CKOHEYHOW reOMETPUUECKOM MPOTrpecCHy cO 3HaMEHATEIeM, MEHBIIIUM 10 MOJYJIIO0 €TUHUIIBI;

- HAX0O0UMb PEUICHUS] «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aa4, B KOTOPBIX UCIOJIb3YIOTCS MaTeMaTHUECKHUE CPE/ICTBA;

co30asamv MPOAYKT (pe3yJIbTaT NPOEKTHOMN AESITENbHOCTH), AJI U3YUEHHUS U OMMCAaHUS KOTOPOTO UCIOIb3YIOTCS MAaTEMAaTUYECKUE

CpeICTBa.
BeinyckHuKk HayunTcs B 7-9 ki1accax Ha 0a30BOM ypOBHe:

J1eMEeHThbI TCOPHUHU MHOKECTB U MaTeMATH4YeCKOI JOTUKH

1
OHCpI/IpOBaTB Ha 0a30BOM YPOBHE MNOHATHAMMU: MHOXKCCTBO, 3JICMCHT MHOKCCTBA, TIOAMHOXKCCTBO, TPUHAJICIKHOCTD,

3a/1aBaThb MHO>KECTBA [IEPEYUCIICHUEM UX DJIEMEHTOB;
HaXOJUTh MepecedeHre, 00beJMHEHUE, TOAMHOKECTBO B IPOCTEHIINX CUTYaLUsX;
OIepHpoOBaTh HAa 0a30BOM YPOBHE NOHATUSAMU: OIIPEJIEIEHNE, AaKCHOMa, TeOpeMa, 10Ka3aTelIbCTBO;
IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI IS TOATBEPKACHUS CBOMX BBICKA3bIBAHUM.

ToxnecTBeHHbIe NPeoOpPa3oBaAHNSA

®  BLIIOJHATE HECTOKHBIE Hp606paSOBaHI/I${ JJIA BBIYUCIICHUA 3HAUYCHUM YHCIOBBIX Bpra)KCHPIfI, CoACpKaInX CTCIICHU C

HaTypaJbHBIM ITOKA3aTCJICM, CTCIICHU C LCJIBIM OTPULATCIIBHBIM IMOKA3aTCJICM,

i BBIITIOJIHATH HECIIOXHBIC HpCO6p2[30BaHI/I${ OEIbIX BpraH(CHHﬁZ PACKpPBIBATH CK06KI/I, IIpUBOIUTH HOJIO6HI>IC cJlara€MbI€,

i HUCIIOJIB30BAaTh (1)0pMy.]'II>I COKpAaII€CHHOI'0O YMHOXCHUA (KBaJ]paT CYMMBI, KBaJIpaT pasHOCTH, PA3HOCTH KBa)IpaTOB) AJIA YIIPOIICHUA

1 3neck u manee - paco3HaBaTh KOHKPETHbBIE IPHIMEPHI OOLIUX MOHITHH IO XapaKTEePHBIM MPU3HAKaM, BBITIOJIHATH AEHCTBUS B COOTBETCTBHH C OIPENEICHHEM 1 IPOCTEHIINMHU CBOHCTBAMHU
MOHATHH, KOHKPETU3UPOBATh IPUMEpaMU OOIINE MTOHATHSI.



BBIYMCJICHUM 3HAYCHUW BBIPAKECHUI;

®  BBINOJHATH HECJIOXKHBIE MPeoOpa3oBaHus JPOOHO-TUHEHHBIX BBIPAXKEHUN U BBIPAXKEHHUM ¢ KBAJPAaTHBIMU KOPHSIMU. Y paBHEHUSA

1 HEPaBEeHCTBA

® OmnepupoBarh Ha 6a30BOM YPOBHE MOHSATUSMU: PABEHCTBO, YUCIOBOE PABEHCTBO, YpaBHEHHE, KOPEHb YPaBHEHUS, pEIlICHUE

YPaBHCHUA, YNCJIOBOC HCPABCHCTBO, HCPABCHCTBO, PCIHICHNUC HCPABCHCTBA,

®  1poBepATH CHPABEAIUBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

® pelaTh JIMHEWHbIE HEPABEHCTBA U HECIOKHBIE HEPABEHCTBA, CBOSILNECS K TUHEHHBIM;
pelIaTh CUCTEMBI HECTIOKHBIX JTMHEHHBIX YpaBHEHUH, HEPABEHCTB;

IPOBEPSATH, SIBJSETCS JIM JAHHOE YUCIIO PELICHUEM YpaBHEHUs (HEPABEHCTBA);

peliath KBaJpaTHbIE ypaBHEHH 10 (opMyJsie KOpHEH KBaJIpaTHOTO YpaBHEHUS;

M300paXkaTh PEIICHUSI HEPABEHCTB M UX CUCTEM Ha YUCIOBON MPSIMOM.

DOyHKUNHA

HaxonuTe 3HaueHne GyHKIUYU 110 3aIaHHOMY 3HAUYCHHUIO apTyMEHTa;

HaXOIUTb 3HAYCHUC apIryMCHTaA I10 3aIdHHOMY 3HAYCHHIO (1)}/HKI_II/II/I B HCCJIOJKHBIX CUTYyallUAX,

OIPENEIATH MOJI0KEHUE TOYKH I10 €€ KOOPAMHATaM, KOOPANHATHI TOUKH 110 €€ IOJ0KEHUI0 Ha KOOPAUHATHOU INIOCKOCTH;
® 1o rpaduKky HaXOAUTh 00JIACTh ONPEICICHHSI, MHOXKECTBO 3HAUCHUMN, HYJTU QYHKIIUHU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, MPOMEKYTKH BO3pacTaHUs U yObIBaHUs, HAMOOJIbIlIee M HAMMEHbIIIee 3HaUeHUsI (QYHKIINU;

® crpouth rpaduK JUHEHHON QYHKINH;

®  [poBepATh, ABISAETCS JIM JaHHBIN rpa@uk rpadukoM 3a1aHHON QYHKIUHU (JIMHEHHOM, KBaApaTUYHON, 0OpaTHOU

MIPONOPLIMOHAIBHOCTH);

® ompenenars NpUOIMKEHHBIE 3HAYEHUSI KOOPAMHAT TOUKH IepecedeHus rpagukoB QyHKIUI;



® omnepupoBaTh Ha 0a30BOM YPOBHE MOHITUSIMU: MOCIEIOBATEILHOCTh, apru(pMeTUIecKasi IPOrpeccusi, FreOMeTpuIecKas

nporpeccus;

¢ pemiaTh 3aga4u Ha MMPOTpPpECCUr, B KOTOPBIX OTBCT MOKCT OBITH MMOJIYYCH HCTIOCPCACTBCHHBIM IMOACUYCTOM 0e3 MMPUMCHCHUA

dhopmy.
CraTucTHKA ¥ TEOPHUS BEePOSITHOCTEl

¢® Hwmetsn MMpEeaACTaBJIICHUC O CTATUCTUYCCKUX XapPAKTCPHUCTUKAX, BCPOATHOCTH cnyqaﬁﬂoro CO6BITI/ISI, KOM6I/IHaTOpHBIX 3aJadyax,;

periaTh IpocTeiiire KOMOMHATOPHBIE 33/1a4i METOAOM MPSIMOTO U OPraHU30BaHHOTO Tiepedopa;
NPEJICTABIAThH JaHHbBIE B BUJE TaOIUII, TUarpaMm, rpadukos;

YUTaTh UH(OPMAIIHIO, IPECTABICHHYIO B BUI€ TaOJIUIIbI, TUarpaMMBbl, Tpaduka;

OTIPEJICNIATh OCHOBHBIE CTATUCTHYECKHE XapaKTEPUCTUKH YHCIOBBIX HAOOPOB;

OIICHUBATh BEPOSTHOCTH COOBITHS B MIPOCTEUIITUX CITyUasiX;

HMCETh IPEACTABJICHUC O POJIM 3aKOHA OOJIBIIINX YKCEJI B MACCOBBIX SIBICHUSX.

TexcToBBIC 3a1aUN

® Pemarh HeCNOKHBIE CIOKETHBIE 33]IJa4H PAa3HbIX TUIIOB Ha BCE apu(pMeTHuecKue 1eHCTBUS;

i CTPOUTH MOJCJIb YCIIOBUSA 3aga4n (B BUC Ta6J'II/IHI>I, CXEMBI, pUCYHKA WA ypaBHeHI/If{), B KOTOpOP'I JAaHbl 3BHAYCHHUA IBYX U3
TPEX B3AMMOCBA3AHHBIX BEJIMYNH, C LICJIIBIO ITOUCKA PCIICHUA 3a/1a4U,

®  OCyHIECTBIATH CIIOCOO MOKCKA PEIICHUs 3a7au, B KOTOPOM PacCyKJI€HUE CTPOUTCS OT YCIOBUA K TPEOOBAHUIO UK OT

TpeOOBaHUs K YCIOBHIO;

® COCTABJIATH IJIaH PCIICHUA 3a/1a1U;

¢ BBIJICJIATH 3TAllbl PCIICHUA 3a/1a1U,

®  UHTEPNPETHUPOBATH BHIYMCIUTEIbHBIE PE3YJIBTATHI B 33/1aU€, UCCIIE0BATh IOJIYUYEHHOE PELICHHUE 3a/1a4U;



® 3HAaTh pa3aMy4He CKOPOCTEW 0OBEKTA B CTOSUYEH BOJE, IPOTHB TEUEHUS U IO TEUEHUIO PEKU;

¢ pemarth 3aaa491 Ha HAaXOXKACHUC YaCTH 9rCJjia U YUCJIa 110 €TI0 4aCTH,

® peuiaTh 3aJla4n Pa3HbIX TUIIOB (Ha pa60Ty, Ha IIOKYIIKH, Ha I[BI/I)KGHI/IG), CBA3bIBAIOIIUX TPpU BCIINYUHBI, BBIACIIATL 3TU BCIINYHNHBI

N OTHOLICHHA MCKIY HUMU,

d HaXOJUTb MPOUCHT OT YMCJIa, YUCJIO 110 IPOUCHTY OT HCIrO0, HAXOAUTH MPOLCHTHOC CHUKCHHUC UJIU ITPOLCHTHOC

IIOBBIIIICHHUEC BCJINYHHBI,

® peuiaTb HECIOKHBIC JIOTHYCCKUC 3ala4 MCTOIOM paccymﬂeﬂnﬁ.

Bbmycmum noiyauum 603MOX)NCHOCMb HAYUYUMDbCA 6 7-9 knaccax

J1eMEeHThbI TCOPHUHU MHOKECTB U MaTeMATH4YeCKOI JOTUKH

¢ Onepupoeamb NOHAMUAMU. onpe()eﬂeuue, meopema, akCuoma, MHOICeCcmeo, xapaKkmepucmuxKku MHoacecmea, 3J1emMeHm

MHOJcecmed, nycmoe, KOHEe4YHoe U beckoneuHoe MHOO#HCEeCneo, HOaMHOchecn’ZGO, I’lpMHClOJZ@DiCHOCWlb, 6KII0OYEeHUE, pABEHCME60 MHOJCECME,

¢ u306pd&i€dl’l’lb MHOIICeECMBed U OMHOUIEHUE MHOIUCECME C NOMOUWbIO KPY208 Qﬁﬂepa;

¢ 0np€0€ﬂﬂmb npuHa()Jzeofcrtocmb dJlemMernma MHoJcecme), 00veOuHenuUro u nepecevyerHuro MHoacecme,

®  3a0aseamb MHOXMCECMEO C NOMOUBIO NEPEUUCTIERUS DTIEMERM OB, CTI0BECHO20 ONUCAHUAL,

® onepupoeanib NOHAMUAMU. 6bICKA3bIBAHUE, UCMUHHOCNb U JIOJHCHOCNb 68bICKA3bIBAHUA, OMPUYAHUE 6blCKa3b16(1HuZ/7,

onepayuu HAO 8bICKA3bLIBAHUSMIU. U, uau, He, yCJl06Hbvle 6blCKA3bI6AHUA (MMI’ZJZMKCZI/]I/II/I),'

¢ cmpoumbsv 8blCKA3bIBAHUA, OMPUYAHUS BbICKA3bIBAHUIL.

Yucaa

¢ Onepupogamb NOHAMUAMU., MHRONHCECMBO HAMYPAIbHbIX YUCEl, MHONICECMBO YEJIbIX HUcell, MHOMCEeECNB80 PAUYUOHATIbHbIX YUCEIL,

uppayuorajibHoe 4uciuo, Keadpamﬂbld KOpPEHb, MHOIHCECMBO oelicmeumenbHblx uyucei, ceomempuveckas unmepnpemayusl HamypalbHblX,
yeiuvlx, payuoOHAJIbHbLX, oelicmeumenbHbulLx quceli,



®  noHumamv u 00BACHAMb CMBICI NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCTA,

®  BLINOAHAMb BLIYUCIEHUSA, 8 MOM YUCTIEe C UCNONb308AHUEM NPUEMOB PAYUOHATLHBIX 8bIYUCTEHULL

®  BbINOAHAMYb OKpY2lieHUe PAYUOHATbHBIX YUCe ¢ 3A0AHHOU MOYHOCbIO,

® cpasHusams payuoHaibHble U UPPAYUOHATbHBLE YUCIA,

[ ] 7 .
npeocmasiiams payuoHalIbHoe YUCio 8 ude 0ecAmudHol Opoou,

° 0 oe 00 iU 0 1 Opoou,
VROPAOOUUBAMb YUCAA, 3ANUCAHHBLE 8 BUOE 0OIKHOBEHHOU U OeCAMUYHOU OpooU,

®  naxooumv HO/[ u HOK uucen u ucnonv3oeamo ux npu peuienuu 3a0ad.

ToxnecTBeHHbIE MPe0OPa30BAHUS

¢ Onepupoeamb NOHAMUAMU CIMENEHU C HamypajlbHbIM noxkasamenem, CmeneHu ¢ yeaoblM ompuyamelbHblM nokasamenem,

®  swinoOIHAMb NPEodPA30BAHUSL YETbIX BbIPANCEHUIL. OClCMBUSL C OOHOYIEHAMU (CLOJICEeHUE, 8bIYUMAHUE, YMHONCEHUE), OelICMBUsL C
MHO2OUJIEHAMU (CIOJCeHUe, BbIUUMAHUE, YMHONCEHUE),

®  BBINOIHAMb PA3NIONCEHUE MHO20YNEHO8 HA MHOMNCUMENU OOHUM U3 CHOCO0O08: 8blHeCceHUe 3a CKOOKY, 2PYNNUPOBKA, UCNOIb308AHUE
DOPMY COKPAUWEHHO20 YMHONCEHUSL,
®  gwvlOenamob Kgadpam CyMmbl U pa3HOCMU OOHOYNEHO8,

® packnadvieamv Ha MHOMCUMENU KEAOPAMHbIU MPEXUIeH,

®  gwvinoanamos npeo6pa306anZ 6bldeiC€HMﬁ, Canp.?iCGM/ﬂ/DC Cmeneru C yeavimMu ompuyamerbHbiMu noKazamejsiiMu, nepexodumb om
3anucu 6 sude cmenetu ¢ yeavim ompuyamelbHblM nokasameiem K 3anucu 6 suoe 0p06u;

®  gwinonnams npeobpazo8anus OPOOHO-PAYUOHATLHBIX BLIPAJICEHULL: COKpaujeHue opobell, npusedenue aieedpauyeckux opooetl K
oOweMy 3HameHamenro, ClodNceHue, YMHONCeHUe, OelleHue aneedopauyeckux opobell, 038edetue aleedpauieckol 0poobu 8 HamypaibHyo U

yeyo ompuyamellbHyo Cmenens,

®  8wvInONHAMb NPE0OPA30BAHUS BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHbIe KOPHU,



®  ewi0ensimb K6aodpam cymMmbl Ul PASHOCIU O8YUJICHA 8 BbIPANCEHUSX, COOEPHCAWUX KEAOPAMHBLE KOPHU,

®  8vINOIHAMb NPEOOPAZ0BAHUS BLIPANCEHUU, COOEPHCAUIUX MOOYTb.



YpaBHeHUs U HEPABEHCTBA

® Onepuposamv nonamuamu: ypagHeHue, HepageHCcmaeo, KOPeHb YPAGHEeHUs, peuleHue HepaseHCmad, PA6HOCUIbHbLE YPABHEH S,
obnacms onpedeiieHus ypasHeHus (HepaseHCcmad, CUCmembl YyPasHe Ul Ulu HepAGeHCms),

® pewambs qaunelinble YPAGHEHUS U YPAGHEHUSl, CB0OUMbBLE K TUHEUHBIM C NOMOWBIO MONCOECMBEHHbIX NPeoOpa308aHUlL;

® pewams k6adpammvle ypagHeHUs U YPAGHEHUsl, CBOOUMbLE K KBAOPAMHBIM C NOMOUWbIO MONCOECMBEHHbIX NPeobpa308aHUL;

® pewamsv OpoOHO-IUHElIHbIE YPABHEHUS,

peuiams npocmetivuiue UppayuoHaIbHble YPAGHEeHUs 8U0A 7 ()

X _ a.
pewiams ypasHeHus guda " = °;

® pewams ypasHeHUs cnOCOOOM pa3nodHCceHUs Ha MHONCUMENU U 3aMeHbl NePeMEeHHO,

®  ucnonvzosamv Memoo uHmepeanos OJisl peuleHus Yervlx u OpoOHO-PAYUOHAILHBIX HEPABEHCME,
peulams JUHelHble YPAGHEeHUs U HePABEeHCMBA ¢ NApaMempamu;

®  pewambs Hecl0XCHble KBAOPAMHbBIE YPABHEHUS C NAPAMEMPOM,

® pewams Hecn0dCHblE CUCEMbL TUHEUHbIX YPABHEHUU ¢ Napamempamul,

® peuams HECNI0JICHble YPABHEHUA 6 YElblX HUCTIAX.

DOyHKUUH

® Onepuposams noHamusAMU: GYHKYUOHATLHAS 3A8UCUMOCINb, PYHKYUS, 2paApuK hyHKyul, cnocodbl 3a0anust YYHKYUU, apeymerm
U 3HaueHue hyHKyuu, obnacms onpeoeneHus U MHOMCeCME0 3HAYeHUN PYHKYUU, HYIU QYHKYUL, RPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMb (YYHKYUU, YeMHOCTb/HeUemHOCMb (YHKYUU,

V=a+ -

.. . . . X+b
CMpoums epagpuxu IUHeuHoU, K8aopamu4Hol QyHKyuLl, 00pamuoi nPONOPYUOHATIbHOCIU, (DYHKYUU 8UOA:



Vi, V=-3xy =3%y= Ix-it ) )

®  Ha npumepe K6adpamuuHOU PYHKYUU, UCNONB308AMb NPE0Opa308anus spagura yuxkyuu y=f(x) onsa nocmpoenus epaghuxkos

(ﬁy HKL!ML? y =af (kx+b) +c-

® cocmasnamo ypagneHus npamMot O 3a0AHHBIM YCIO0BUAM: NPOX0OAWell Yepe3 08e MOUKU C 3a0AHHLIMU KOOPOUHAMAMU,

npoxoosaujell uepe3 OaHHY0 MOYKY U NapaiielbHOl OAHHOU NPAMOL-

® uccreoosams Gynxyuio no ee epaguxy;

®  Haxooums MHOICECMBO 3Ha’-l€Hu1/7, HYJIU, NPDOMENCYNKU SHAKONOCMOAHCMEA, MOHOMOHHOCNU Keadpamuqﬂod qbyHKl/ﬂ/tlxt,'

® onepupoeams NOHAMUAMU. I’lOCJl@dOdee./'leOCWZb, apuquemuquKa}z npoepeccusl, ceomempudecKkasi npoepeccusl,

® pewams 3a0a4u Ha apupmMemuyuecKyro u 2e0MempulecKyro nPocpeccuro.

TexcToBbIE 3aJavdu

®  Pewamo npocnivle U CN0H#CHbLE 3a0aqu PA3HbIX MUNoe, a maxoice 3a0a4u NOBLIUEHHOU mpy()Hocmu;

®  ucnonvzosamo pas3Hvle KpamkKue 3anucu Kaxk MOOeU MeKCMOo8 CAONCHBIX 3a0ay 0Jis nocmpoerust NOUCKOBOU CXeMbl u peuternus

3a0ay;

®  paznuuams mooenvb mexcma u Mooeib peuieHus 3a0aiu, KOHCMpPYUpo8ams K 00HOU MOOeNU peuleHUsi HeCI0HCHOU 3a0adu pa3Hbie

MOOenu mexkcma 3a0a4i;

®  3namwb u npumenams 0b6a cnocoba noucka peuteHus 3a0ad (om mpedoB8aHus K yClo8UIo 1 0M YCI108Usi K mpebo8anuio);

®  Mmooenuposamuv paccyircoenus npu NOUCKe peuleHus 3a0ay ¢ HOMOWbI0 2pag-cxemol;

®  gwidenamb amanvl peuerus 3a0a4U U COOEPHCAHUE KAHCO020 IMand,

®  ymemb 8bIOUpPAMb ONMUMALLHBIU MEMOO peuleHus 3a0a4u U 0CO3HABAMb 8blOOP Memood, paccMampugams pa3iuyHsle Memoovl,

HAX00UMb PpasHbvle peulerus 361061’-[1/{, eCjiU BO3MOMNCHO,

® aHanusuposamsv 3ampyoHeHUs NPU peueHul 3a0ay;



®  guInoOaHAMb paziuunbie nPeodPaA308anUsL NPEOIONCEHHOU 3a0ayu, KOHCMPYUPOBAMb HOBbLE 3A0a4U U3 OAHHOU, 8 MOM YUCe
oopamHuvle;

® urmepnpemupoeanib 8bl4ucCiiuniesibHble pe3ylbnamol 6 361()61118, uccieoo8amb Nnojqty4eHHoe peuternue 361()611{14,'

® aHnanuzuposamv 8Ce8O3MONCHBIE CUMYAYUU B3AUMHO20 DACHOJIONCEHUS 08YX 00BLEKMO8 U UBMEHEeHUe UX XAPAKMepucmuk npu
coemecmuom Jleusxcenuu (ckopocmoe, 6pems, paccmosHue) npu peuleHuu 3a0ay Ha 08UNCEHUe 08YX 00BbeKmMOo8 KAK 8 OOHOM, MAaK U 8
NPOMUBONONONHCHBIX HANPABTICHUSX,

®  uccredosamsv B8ce803MONCHBIE CUMYAYUU NPU peuleHUuU 3a0ad Ha O08udiCeHue no pexe, paccmMampusamv paszHvie CUCMeMbl
omcuema,

®  pewams paznoobpasuvie 3a0ayu «HA YACMUY,

* pewams u 000CHOBbI8AMb CB0E peuieHue 3a0ay (Gblaeﬂ}ZMb mamemamudecKyro OCHOGy) HA HAXO0XMCOEHUe 4acmu Yucid U Yucia no
€20 Yacmu Ha OCHOBE KOHKPEmMHO2c0 CMbvlCia 0[7061/1,'

®  ocosznasamv u 00BACHAMb UOSHMUYHOCMb 3A0aY PA3HLIX MUNOS, CEA3bIEANOWUX MPU 8eIUYUHb] (HA pabomy, HA NOKYNKU, HA
08UdICEHUE), BLIOCTAMb MU BETUYUHBL U OMHOULEHUS. MENCOY HUMU, NPUMEHAMb UX NPU PEUeHUU 3a0ay, KOHCmMPYUpo8ams coOCmMeeHHble
3a0a4 yKa3aHHbIX MUNos;

®  srademb OCHOBHBIMU MEMOOAMU PeUleHUsl 3a0ad Ha CMeCU, CNIA8bl, KOHYEHMPayuu,

®  pewams 3a0a4u Ha NPOYEHMbL, 8 MOM HUCLE, CLONCHbIE NPOYEHMbL C 0OOCHOBAHUEM, UCNONIL3YS PA3HBLE CNOCOObL,

®  pewams no2uveckue 3a0a4u PazHLIMU CROCOOAMU, 8 MOM YUCe, ¢ 08YMs OIOKAMU U ¢ mpemsl OIOKAMU OAHHBIX C NOMOWbIO

maoauy,

® peutams 3a0a4u no KOM6UH(1m0leK€ u meopuu 6€pO}ZMHOcm€l/7 HA OCHOB€ UCnolb306AHUA U3YUEHHbLX Memooos 1 000CHOB8bIBANb
peuterue,

* peuantov HeCjl03CHble 3a0a4u N0 Mamemamu4eckoll cmamucmuke,



®  061a0emb OCHOBHBLIMU MEMOOAMU PEULEeHUSL CIOHCEMHBIX 3a0ay. apupmemuiecKuil, aleeopauieckull, nepedop 8apuanmos,

2€0M€mpl/l’-l€CKulZ, epaqbuttecmtﬁ, NPUMEHANTb UX 6 HOBbLLX NO CPABHEHUIO C USYUEHHbIMU cCumyayusix.

CraTucTHKA ¥ TEOpHUs BePOSITHOCTEI

®  Onepuposamv noHaAmMuAMU: CMOLOYaAmMblE U KPY208ble OUACPAMMDBL, MAOIUYbL OAGHHBLX, CpeOHee apughmemuueckoe, Meouand,

Haubobuee U HauMeHbulee 3HAYeHUs 6bl60pl<‘u, pasmax 6bl60pk'u, ()ucnepcwz u cmaHdapmﬁoe OMKJ/IOHEHUE, C]qualea}Z U3MerH4ueocms,

®  uzenexams ungopmayuro, npedcmasieHHyo 8 mabauyax, Ha OUazpammax, epapuxax;

® cocmasnams mabauysl, CMpoums OuacpamMmol U epaguku Ha OCHO8e OAHHBIX,

¢ onepupoeanto NOHAMUAMU. qbakmopuaﬂ yucia, nepecmaHo8KU U couemanusl, mpeycoaibHuK HaCKaJZﬂ,'

®  npumeHAmb NPABULO NPOU3BEOEHUS NPU PeUleHUU KOMOUHAMOPHBIX 3a0ay;

® onepuposamv nOHAMUAMU: CIYYAUHBII ONbIM, CYYAUHBIL 8b1O0D, UCNBIMAHUE, dTIeMeHmapHoe cIydatiHoe coovimue (Ucxoo),

Kjlaccudeckoe onpedeﬂeuue eeposimHocmu CﬂyqaﬁHOZO CO6blmu}Z, onepayuu HAO CﬂyqaﬁHblMu co6bzmu}mu;

®  npedcmasnamo ungopmayuio ¢ nomowpio Kpyeos Jinepa;

* peuwams 3a0a4u HA 8bIYUCIeHUE eeposamHocmu ¢ noocyemom Koauuecmea 8APUAHM OB C NOMOWbIO KOM6MHClm0pMKM.

2. Copep:xkaHue yueOHOI0 mpeaMera

APUPMETHUKA

HartypanbHble unciaa. Harypansusiii pan. Jlecstuunas cucrema cuncienus. ApudmMeTuyeckue AecTBus
C HaTypaJibHbIMU unciiaMu. CBONCTBA apu(pMETHUECKUX JEHCTBUH.
CreneHsb ¢ HATypaJbHBIM ITOKA3aTEIEM.

YucnoBbie BBIPAKCHUSA, 3BHAYCHUC YUCIIOBOI'O BBIPAKCHUA. HOpHI[OK JICUCTBUM B YMCIIOBBIX BBIPpAKCHUAX, UCIIOJIb30BAHUC CKOOOK.



Pemienmne TeKCTOBBIX 3a7a4 apu(PMETHIECKUMHU CIIOCOOAMH.

Henurenn u kpatHbele. CBOICTBAa M NMpHU3HAKU AeauMOCTH. IIpocTeie M cocTaBHble umcia. Pa3noxeHue HaTypaiabHOrO 4YMcia Ha
MIPOCThIE MHOXKUTENU. JleleHne ¢ 0CTaTKOM.

JApodu. OObikHOBEHHBIE NpoOu. OCHOBHOE CBOMCTBO ApoOu. CpaBHEHHE OOBIKHOBEHHBIX JIpo0Oeil. Apudmeruueckue ACHCTBUA C
OOBIKHOBEHHBIMU Ip0o0siMu. HaxoxneHne yacTH OT L€JI0T0 U 1IEJIOT0 MO €ro YacTH.

Hecsatuunblie 1podu. CpaBHEHUE AECITUUHBIX OpoOeil. ApudmMernyeckue AeHCTBUS C 1ECATUYHBIMU JPOOSMHU.
[IpencraBnenue necaTUUHON APOOU B BUJIE OOBIKHOBEHHOW ApOOU U OOBIKHOBEHHOM B BUJIE JECATUYHOM.

[IpolieHThI; HAaXOXJEHWE MPOIEHTOB OT BEJIMYMHBI U BEJIUMYMHBI MO ee mporeHTaM. OTHOIICHHE, BBIPAKEHHE OTHOIICHHS B
npoueHTax. [Ipomopius; 0cHOBHOE CBOWCTBO MPOIOPIIUH.

Pemenune TeKCTOBBIX 3a7]a4 apUPMETHIECKUMU CIIOCOOaMH.

Paunonam.nble qyucaa. [lonoxurensHeie U OTPpHULATCIBbHBIC YHUCJId, MOAYJIb YHCJIA. MHOX€eCTBO OCJIBIX YHUCCII.

m

n
MHOX€eCTBO panrOHAJIIBHBIX YHUCCII; PAIXMOHAJIBHOC YHUCJIO KaK OTHOIICHUC , A€ M — OCJIOC YUCIIO, N — HATYPaJIbHOC YHCJIO.

CpaBHeHUE pallMOHAIBHBIX 4Hcell. ApudmeTnueckue NEHCTBUS C palMOHANBLHBIMH uyuciamu. CBoiicTBa apruMETHUYECKUX ICHCTBUM.
CremneHs C 1eJbIM TOKa3aTeNeM.

JelicTBuTe1bHBIC YHCaa. KBanpaTHbIl KOpeHb U3 uncia. KopeHs TpeTben CTENEeHN.
2
[Tonatue 06 umppanuoHanbHOM yucie. MppanmoHaabHOCTh YHCa AV HECOU3MEPUMOCTb CTOPOHBI M JUAaroHaIN KBajpara.

JlecsiTUUHBIE PUOTMKEHUS UPPANMOHATBHBIX YHCE.
MHOXECTBO JEHCTBUTENbHBIX YHCEN;, TMPEICTABICHUE JEUCTBUTEIBHBIX YHUCEI B BHJIE OECKOHEUYHBIX JECATUYHBIX JAPOOECH.

CpaBHeHUE ACHUCTBUTEIBHBIX YHUCEIL.



KoopaunaTtHas npamas. M3o0pakeHne yucesn TouKkaMi KOOPAUHATHON psiMON. UUCTIOBBIE TPOMEKYTKH.

N3mepenusi, npudanxenusi, oueHkn. Pa3mepsl 00BEKTOB OKpyXkaromiero Mupa (OT 3JIEMEHTapHBIX 4YacTHIl[ 10 Bcenennoil),
JUTUTENIBHOCTh MPOIECCOB B OKpyXkaroiieM Mupe. Brienenrne MHoxuTenst — creneHu 10 — B 3amucu yucha.

[IpubnmkeHHoe 3HaYE€HNUE BEIMYUHBI, TOYHOCTH MpUOMKeHus. OKpyTJIeHHEe HATYypaJbHBIX YUCEN U JECATUYHBIX Apobeil. [Tpukuaka
Y OIICHKA Pe3yJbTaTOB BHIYMCIICHUH.

AJITEBPA

Aare0panyeckue BbIpa:keHUsl. DyKBeHHbIE BBIpOKEHUS (BBIpaXEHHUS C IepeMeHHbIMU). UuclioBoe 3HaueHUE OYKBEHHOTO

BoIpakeHus. Jlomyctumble 3HaueHus mnepeMeHHbIX. [loacTtaHoBka BbIpakeHUMW BMecTO TNepeMeHHBIX. [IpeoOpa3zoBanne OyKBEHHBIX

BBIPAKEHUI HA OCHOBE CBOMCTB apudmeTnueckux aecTBuil. PaBeHCTBO OyKBEHHBIX BbIpakeHUU. ToXAECTBO.

CreneHb ¢ HaTypaJbHBIM IOKa3aTelleM U ee cBoicTBa. OnHOWIEHBl U MHOroujaeHsl. CteneHb MHOrowieHa. CilokeHue, BBIYUTaHue,
YMHOXEHUE MHOrO4JIeHOB. DOPMyJIBI COKPALIEHHOIO YMHOXEHUS: KBaJApaT CyMMbI U KBajapaT pazHocTu. Popmyiia pa3HOCTH KBAaJIpaTOB.
[IpeoOpa3oBaHue 1ETOTO BBHIPAKEHHUS B MHOTOWIEH. Pa3ioskeHne MHOTOYJICHOB HAa MHOXKHUTETH. MHOTOWIEHBI C OJHOW TEepEeMEHHOM.
Kopenbs MHOrounena. KBagparuslii TpeX4iieH; pa3jIoKeHUE KBAaAPAaTHOIO TPEXWICHA HA MHOKUTEIIN.

AnreOpanueckast npoOb. OcHOBHOE CBOWCTBO anreOpandeckoil apobu. CrokeHue, BbIUUTAHUE, YMHOXCEHHUE, JICJICHHE
anreOpanueckux apooeii. CTeneHs ¢ 1eNIbIM MTOKa3aTeNIeM U ee CBOMCTBA.

PanroHanbHbIe BBIpaXXEHUs U UX TpeoOpa3oBaHus. Jloka3aTeabCcTBO TOKAECTB.

KBanparusie kopau. CBoicTBa apupMETHUECKUX KBAJPATHBIX KOPHEH U UX MPUMEHEHHE K MPe0oOpa30BaHUIO YUCIOBBIX BBIPAKCHUN
Y BBIYUCIICHUSIM.

YpaBHeHusi. YpaBHeHue ¢ ogHoi nepemeHHo. Kopens ypaBHeHus. CBOKCTBA YUCIIOBBIX PaBEHCTB. PABHOCHIIBHOCTh YpPAaBHEHUH.

JIuneitHoe ypaBHeHue. KBajpaTHoe ypaBHeHME: (popMyJia KOPHEN KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue ypaBHeHui,

CBOJSILMXCS K JIMHEWHBIM U KBaJpaTHbIM. [IprMepsl periennst ypaBHEHUH TpeThel U YeTBEPTOM cTeneHu. Pemenne 1poOHO-palnoHaIbHBIX



YpPaBHEHUH.

YpaBHEHME C 1BYMsI IEPEMEHHBIMU. JINHEMHOE YPaBHEHHE C IBYMsI IEPEMEHHBIMH, IPUMEPBI PEIICHUS YPABHEHUM B LIEIIBIX YUCTIAX.

CucreMa ypaBHEHUH ¢ ABYMsI IEpEMEHHBIMH. PaBHOCHIIBHOCTB crcTeM. CHCTEMBI ABYX JIMHEUHBIX YPAaBHEHU ¢ IBYMS
IIEPEMEHHBIMH; PELICHNE ITOACTAaHOBKOW U CI0KEeHUEM. IIprumepsl penienus cucTeM HeIMHEMHBIX YPaBHEHUN C ABYMS IIEPEMEHHBIMH.

Petienne TeKCTOBBIX 3a7a4 aNredpandeckum CriocoOoM.

JlekapToBbl KOOPJMHATHI Ha IUIOCKOCTU. I'padmueckas MHTepHpeTalnusi ypaBHEHHUs C JAByMs NepeMeHHbIMU. ['paduk nuHeitHOrOo
YpaBHEHUs C JABYMs II€pEMEHHBIMH; YIJIOBOH KO3(DPHUIMEHT NpsMOi; yCIOBHE NapaUIeNbHOCTH MpsMbIX. ['paguku mnpocredmmx
HEJIMHEWHBIX YpaBHEHUI: napaboia, runepoosa, OKpyKHOCTh. I'paduyeckas nHTEprnpeTanusi CUCTEM YpaBHEHUH C IBYMs IEPEMEHHBIMHU.

HepaBencrBa. UnciioBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHnctBo ¢ onHON nepeMeHHOW. PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHENHbBIE HEPABEHCTBA C OJHOU IepeMeHHOU. KBaapaTHbie
HepaBeHCTBAa. CHCTEMBI HEPABEHCTB C OJIHOW ITEPEMEHHOM.

OYHKIUUN

OcHoBHBbIE MOHATHS. 3aBUCUMOCTU Mexay BennunHaMmu. [Ipeacrasnenue 3aBucumocteit popmynamu. [lonsatue GpyHKIMU.

OO6nacTh ornpeeneHus 1 MHOKeCTBO 3HaueHu# QyHkimu. Crioco6sl 3aganus Gyukuun. ['paduk dynkuun. CBolicTBa QyHKIUN, UX
oroOpakenue Ha rpaduke. [lpumepsl rpaguKoB 3aBUCUMOCTEH, OTPAXKAIOIINX PeabHbIE MPOIIECCHI.

Yucaosble pyHkuun. OyHKINHN, OMHUCHIBAIOIINE MPSIMYIO U 0OpaTHYIO MPOMOPLUUOHATIBHBIE 3aBUCUMOCTH, UX TpadUKU U CBOMCTBA.
Jluneitnas ¢ynkuus, ee rpaguk u cpoiictBa. KBagpartnunas ¢yHkuus, ee rpaguk u coiictBa. CteneHHble GYyHKUMU C HATypaJlbHBIMU

nokaszaTessiMu 2 U 3, uX TpauKu U CBOMCTBA.

—.x
I'paduku pynkumii ¥ L, V= , Y =x|.



YuciaoBbie mnociaeroBaTeJbHOCTH. [loHSATHE YHMCIOBOW MOCIENOBATENbHOCTU. 3aJaHUE IOCIEAOBATEIBHOCTH PEKYPPEHTHON
dbopmynoit u GopmyIioi n-ro yiaeHa.

Apudmernyeckas U reoMeTpuueckas nporpeccu. @opmysibl n-ro WwieHa apupMeTHIecKor U reOMEeTpUUECKON MPOTrpeccuil, CyMMbl
NEepBBIX N 4JIeHOB. M300paxkeHHe YIEHOB apu(METHUYECKOH U TE€OMETPUYECKOH IpOrpeccHil TOYKaMU KOOPAUHATHOHM IUIOCKOCTH.
JIuHeiHbIl 1 SKCIOHEHIIMANIbHBIN pocT. ClI0KHbIE TPOLIEHTHI.

BEPOATHOCTDBb U CTATUCTHUKA

OnucarenbHasa cratucTuka. [lpeacraBieHune NOaHHBIX B BHJAE Ta0nui, auarpamM, rpadukoB. CiydailHass W3MEHUYUBOCTb.
CraTucTuyeckue XapakTepUCTHUKU HabOopa JIaHHBIX: cpeiHee apupMeTHIecKoe, MeJuaHa, HauOobllee 1 HAaMMEHbIIIEE 3HAUCHUS, pa3Max.
[IpencraBnenue o BHIOOPOYHOM HCCIIEJOBAaHUU.

Cayuaiinble cOObITHS U BePOATHOCTD. [IoHATHE O CITydyalilHOM OMBITE U CIy4yailHOM COOBITUU. YacToTa ciiy4ailHOTO COOBITHSL.
CraTucTuieckuil NoaXo/] K MOHITHIO BEPOATHOCTH. BeposTHOCTH MPOTHUBOIOIOKHBIX COOBITUI. JlOCTOBEpHBIE M HEBO3MOKHBIE COOBITHS.
PaBHOBO3MOXHOCTB coOBITHH. KiTaccnueckoe ornpeseneHue BeposITHOCTH.

Komo0unaropuxka. Pernenre KOMOMHATOPHBIX 3a/1a4 rnepedopom BapuanToB. KomOuHaTOpHOE MpaBuiio yMHOXeHUs. [lepecTaHOBKH
u dakTopual.

JIOTHKA U MHOKECTBA

TeopeTHKO-MHOXKECTBEHHBIE MOHATHS. MHOXECTBO, 3JEMEHT MHOXECTBA. 3aJaHME€ MHOXXECTB IMEPEUHUCIECHUEM DSJIEMEHTOB,
XapaKTepuCcTUYeCKuM cBOMCTBOM. CTaHgapTHble O00O3HAUEHHUS YHUCIOBBIX MHOXeCTB. Ilycroe MHOXeCTBO M ero o00O3HayeHUe.
[TonmuoOxkecTBO. OOBEAMHEHNE U TTEPECEUCHNE MHOXKECTB, PA3HOCTh MHOXKECTB.

WnmrocTpanyss OTHOIIEHUH MEXJIy MHOXKECTBaMU C IOMOIIBIO auarpamm Oinepa — Benna. Dnementsl soruku. [lonstue o
PaBHOCWJIBHOCTH, CJIIEJOBAHUU, YIOTPEOIEHUE JIOTUUYECKUX CBSI30K €Clu ..., MO ..., 6 MOM U MOAbKO 6 MOM Clyyae, JTOTHUECKUE CBSI3KH U,

Uuiu.



3. TemaTtu4yeckoe NJIAHHPOBAHHE
3a Tpu roga ooydenus 306 4acoB, U3 HUX:
7 xiacc: 3 yaca B Henento X 34 yueOHbIx Hepenu = 102 yueOHBIX yaca;
8 kimacc: 3 yaca B Henento X 34 yueOHbIx Heaenu = 102 yuyeOHbIX yaca;

9 kimacc: 3 yaca B Henento X 34 yueOHbIx Heaenn = 102 yuyeOHbIX yaca;

Homepa ’Hawannn TeM KosnuyecTBO 4acoB, 0TBOAMMOE HA H3yYeHHUE
TeM KaKJI0H TeMbl
AJITEBPA
7 kjaace
1 MarteMaTHUeCKUH A3BIK. MaTeMaThnuecKast MOJE/Ib 12
2 Jlunetinas GyHkms 12
3 CrcTeMbl TBYX JIMHEHHBIX YPABHEHUHN C IBYMS IIEPEMECHHBIMH 12
4 CTeneHb ¢ HaTypajJbHbIM NTOKA3aTeJIeM U €€ CBOMCTBA 9
o) OHowiensl. Onepanyii HaJl OAHOWICHAMU 8
6 MHuorouwiensl. Oniepanuu HaJ MHOTOYJICHAMU 16
7 Pa310KeHne MHOTOWIEHOB HA MHOKUTEJIN 16
8 DyHKIMS y = x° 9
8
(O6o0maroriee MoBTOpeHNe (BKIFOYAET B ¢e0s 2JICMEHTHI OIHMCATEIIbHOM
CTATUCTUKH 1O MatepuanaM [IpumoskeHus, IMEIOIIerocs B 3a/IaUHUKE)
UTOI'O: 102
8 KJacc
[loBTOpEHUE 3a Kypc 7 Kjacca 4
1 AnreOpandeckue 1poou 21
dyukius y = *x. CBoHCTBa KBaIpaTHOTO KOPHS 17




TepHo/] OCBOCHHUSI YIeOHOI0 mpeaMeTa

3  |KBagparuunas ¢pyHknus. Oyskmms y = k/x 17
4  [KBagpatHble ypaBHEHUS 20
5 |[HepaBeHctBa 17
6 6
(O0o06mIaroIee MOBTOPEHHE (BKIIFOYAET B CeO0s AJIEMEHTHI KOMOMHATOPHUKHU
o maTepuanaM [IpunoxeHust, UMEIOMIEeTocs B 3aJaYHUKE)
NUTOI'O: 102
9 kJ1acc
[ToBTOpEeHue 3a Kypc 8 Kiacca 4
1 |PanmonanbHBIC HEPABEHCTBA M UX CHCTEMBI 16
2 |Cuctembl ypaBHEHHH 19
3  [HwucnoBbie hyHKIMHN 22
4 IIporpeccun 15
S5  [DnemMeHTbl KOMOMHATOPUKHU, CTATUCTUKHU M TEOPUH BEPOSITHOCTEN 17
6  |O6o0maroiiee NOBTOPEHHE 9
HUTOI'O: 102
Bcero kosimuecTBO 4acoB, OTBOAUMBIX HA M3y4YeHHeE TeM, 32 BeCh 306







