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Pabouast mporpamMma ydyeOHOro mpeamera «Anredpa» 7-9 kmacc paspaboTaHa B
COOTBETCTBUM C (heepalibHbIM TOCYJApCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
OCHOBHOTO o00mIero ooOpa3oBaHus, aBTOpckod mnporpammoit  C.M.Hukonbckoro,
M.K.Iloranosa, H.H.PemernukoBa, A.B.llleBkuna (Matematuka. CO0OpHUK paboumx
nporpamm. 7-9 Kiracchel: mocoOue i yauTtesneid 001meo0pa3oBaTebHbIX OpTaHu3aIni /
(coctaButens T.A. BypmuctpoBa —M.: IlpocBelienne) u o0ecrneunBaeT JOCTHUKEHUE
IUIAHUPYEMBIX pE3YyJbTAaTOB OCBOECHHMS OCHOBHOM 0O0pa30BATEIbHOM MPOrpamMMbl
OCHOBHOTO 00I1IeT0 00pa30oBaHusl Y UpeKICHUS.

Y4eOnbIii mpeaMeT «Anredpay» mpeacTaBiIeH Kak 0a30BbIi Kypc B 7-9 kitaccax (Tpu
rojia mo 3 4yacoB B HeAenmio). [1po1omKuTenbHOCTS YUeOHOTo Toa s yqammxcs 7-8
KJIACCOB COCTaBIAET 34 Henelu, 1Jid ydaiuxcs 9 kimacca coctaBiisieT 33 HeAemu.

7 xnacc -102 gaca (3 yaca B HEAEIO)

8 kiacc— 1024aca (3uaca B HeJEINIO),

9 xiacoB — 99 yaca (3 yaca B HeJleJIO).
Hroro — 303 yaca.

VYyeOHuku:

Anrebpa. 7 kiacc: ydyeOHUK JiJ1si oOmieoOpa3oBaTeiabHbiX opranuzanuii / [C. M.
Huxonbsckuii, M. K. ITotanos, H. H. Pemernukos, A. B. llleBkun]. - 3-¢ u3a. - Mocksa :
IIpocemienue - 286, [1] c.

Anrebpa. 8 kimacc: ydeOHUK JIsi 001eoOpa3oBaTenbHbIX opranuzamuit / [C. M.
Huxonsckuii, M. K. ITotamos, H. H. Pemetaukos, A. B. llleBkun]. - 3-¢ u3z. - Mocksa :
[Ipoceenienue - 286, [1] c.

Anrebpa. 9 knacc: yueOHUK aig oO1mieoOpa3zoBaTenbHbiX opranu3auuit / [C. M.
Huxonbckuii 1 ap.]. - Mocksa : [IpocBerenue



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O ITPEJIMETA

[Iporpamma 1O3BOJISIET JOOMBATBHCS — CIEAYIOUIUMX  PE3yJIbTaTOB  OCBOEHUS
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs:

JIMYHOCTHBbIE

1. ¢hOpMHUPOBAHHOCTH OTBETCTBEHHOT'O OTHOIICHUS K YUCHHIO;

2. TOTOBHOCTh OOYYaromuxcsi K CaMOPa3BUTHUIO M CaMOOOPa30BaHUIO HA OCHOBE
MOTHBAIIMH K OOYUCHHIO U 110 3HAHUIO;

3. copMHpOBAaHHOCTP KOMMYHHKAaTHBHOM KOMIETEHTHOCTH B OOILIEHUH U
COTPYAHUYECTBE CO CBEPCTHUKAMU;

4. aKTUBHOCTH IIPU PEIICHUU MaTEMaTUYECKUX 3a]1a4;

5. YMEHHUE KOHTPOJUPOBATh MPOIECC yUeOHOM MaTeMaTUUYEeCKOU IeATEeIbHOCTH;

6. CrlocOOHOCTH K OCO3HAHHOMY MOCTPOCHUIO MHANBUIYabHON 00pa30BaTeIbHOM
TPAEKTOPHUH C YUETOM YCTOMYUBBIX MO3HABATEIBHBIX HHTEPECOB;

7. YMEHUE ACHO, TOYHO, TPaMOTHO M3JIaraTb CBOM MBICJIA B YCTHOM U IMCbMEHHOU
peun;

8. yMEHHUE Pacro3HaBaTh JOTUMYECKA HEKOPPEKTHBIE BBICKA3bIBAHUS;

9. BBIOOpY AanbHeiero o0pa3oBanus Ha 0a3e OPUEHTUPOBKU B MuUpe npodeccuii
U Ipo(heCcCHOHANBHBIX MPEANOYTEHUH;

10. chOpPMHPOBAHHOCTh ULEJIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOLIEIO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKH U OOILIECTBEHHOW MPAKTUKHU;

11. yMEHHE $SCHO, TOYHO, IPaMOTHO H3JaraTb CBOM MBICIM B YCTHOU U
NMCbMEHHON peydd, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI;

12. mpeAcTaBiICHHME O MaTeMaTUYeCKOM Hayke Kak cgepe ueloBeYeCKOu
JEeSATENIbHOCTH, 00 ATanax e€ pa3BUTHsA, O €€ 3HAYMMOCTH JJIsl Pa3BUTHUS [IUBIIIN3ALINH;

13.  KPUTHUYHOCTH MBIIIICHHUA ;

14. KpEaTUBHOCTb MBILUICHUS, WHHULIHMATHBA, HAaXOJYUBOCTh, IPU PpPELICHUU
MaTeMaTUYECKHX 3a/1a4;

METanpeaAMETHbIC:

1. yMEHUE OCO3HaHHO BbIOMpaTh HambOoJsee 3(P(PEeKTUBHBIE CHNOCOOBI pEIIEHUs
y4eOHBIX 3a/1a4;

2. yMEHUE OCYIIECTBJISTh KOHTPOJIb 1O Croco0y JeHCTBHS Ha YpPOBHE
IIPOU3BOJIBHOTO BHUMAHUS;

3. yMeHHe OLIEHUBATh MPABUILHOCTD BHIMOJIHEHHS yueOHOM 3a1auH;

4. BIAJICHUE JIOTMYECKUMU JEHCTBHUSMHU ONPENEICHUS IOHATHNA, YCTAaHOBJIECHUS
aHaJIOTUH;

5. YMEHHUE CTPOUTD JJIOTUYECKOE PACCYKICHHUE;

6. yMEHHE CO3[aBaTh, IPUMEHATh U MPeoOpPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE
CpencTBa, MOJEIM U CXEMBI JIJISl pellIeHrs yYeOHbIX 3a/a4;

7. yMEHUE OpraHu30BbIBaTh Y4YEOHOE COTPYJAHMYECTBO M  COBMECTHYIO
NEeSATEIbHOCTh C YYUTENIEM U CBEPCTHUKAMU;

8. MmepBOHAYaAJIbHbIE IPEICTABIICHUS 00 HIeIX U O METOJaX MaTeMATUKHU;

9. YMEHHUE BUJIETb MAaTEMAaTUUYECKYIO 337]a4y B KOHTEKCTE MPOOJIEMHON CUTYyaIUHU B
JIPYTUX TUCUUIIIMHAX;

10.  yME€HHME HaXOJIUTh B PA3IMYHBIX MCTOYHUKAX HUH(OPMALHIO, HEOOXOIUMYHO



JUTSl pelIeHUsI MaTeMaTUYECKUX pooIieMm;

11.  yMEHHUE MOHUMATh U UCTIOIH30BATh MATEMATUUECKUE CPEJICTBA HATJISAHOCTH
(pUCYHKH, YEPTEKHU, CXEMBI U AP.) IJIs WIUTIOCTPALINH;

12. yMEHHUE BBIIBUTaTh TMIOTE3bl MPU PEIICHUU YYEOHBIX 3a7a4 U MMOHHUMATb
HEO0OXOIUMOCTb UX MPOBEPKU;

13. MOHHMMAaHHE CYHIHOCTH aJTOPUTMUYECKUX MPEIUCAHUNL;

NMpEeaAMETHBIC:

JJ1IeMEeHTBI TCOPUHN MHOZKECTB " MAaTeMATHYeCKOM JOTUKH

e OnepupoBaTh NOHATHUSIMH: MHOKECTBO, XapaKTEPUCTUKHA MHOXKECTBA, DJIEMEHT
MHO>KECTBa, ITyCTO€ MHOXKECTBO, KOHEYHOE U OECKOHEYHOE MHOXKECTBA,
MMOJIMHOXKECTBO, IPUHAIJIEKHOCTD, BKIIFOUCHUE, PABEHCTBO MHOKECTB;

e 1300pakaTh MHOXKECTBA U OTHOIIICHHE MHOECTB C IIOMOIIbIO KPYyTroB Dijepa;

® OmpeaeisaTh MNPUHAMICKHOCTh DJIEMEHTa MHOXECTBY, OOBEAUHEHUIO U
MIEPECCUCHUIO0 MHOXKECTB;

® 33/1aBaTh MHOYKECTBO IIEPEUYUCICHUEM €TI0 SJIEMEHTOB, CJIOBECHOTO ONMCAHUS;

® HAaXOJUTh IIepeceueHue, OOBCAMHEHHE, IIOAMHOXKECTBO B  IMPOCTEHUIINX
CUTyalUSsIX;

® ONEpUPOBaTh MOHATHUSIMHU: ONPEACIEHUE, AKCHOMa, TEOPEMA,I0Ka3aTeIbCTBO,
BBICKA3bIBAHUE, WCTUHHOCTh M  JIOKHOCTh  BBICKA3bIBAHUA, OTPHULIAHUE
BBICKA3bIBAHUM, OIEpAIlMM HAaJ BBICKA3bIBAHUSIMU: M, WU, HE, YCIOBHBIC
BBICKa3bIBaHUS (MMILJTUKAITH );

® [PUBOJUTH MNPUMEPbl W KOHTPOPUMEPHI JUISI MOATBEPKICHUS  CBOMX
BBICKA3bIBaHUI;

® CTPOUTH BBICKA3bIBAHUS, OTPULIAHNS BBHICKA3bIBAHUI.

B nosceonegnotl scuznu u npu uzyyeHuu opy2ux npeomemos.

® 1ICMOJIb30BaTh I'papuueckoe NpeICTaBICHUE MHOXKECTB JIJIsl ONMKMCAHUs PEATbHBIX
MIPOIICCCOB U SBJICHUI IIPH PEIICHHUH 3aJ1a4 U3 IPYTUX YIeOHBIX IIPEAMETOB;

® CTPOUTH LENOYKH YMO3AKIIOYEHUN HA OCHOBE MCIOJIb30BAHUS MTPABUJI JIOTUKHU;

® ICTOJIb30BAaTh MHOXKECTBA, OIEpalldd C MHOXXECTBaMH, HX Trpadudeckoe
MPEICTABICHUE JJIs1 OMUCAHUS PEATTBHBIX MPOLIECCOB U SABJICHUIM.

Yucaa

e OmnepupoBaTh MOHATUSMH: HATypaJbHOE YHCIO, IEJ0€ YUCI0, OOBIKHOBEHHAs
npoOb, JgecaTHYHaAs JpoOb, CMeEMaHHas Jpo0b, palMOHAIBHOE YHCIIO,
apu(pMETHICCKUN KBaAPATHBIN KOPEHb;

® ONEPUPOBATH MOHATUAMU: MHOYKECTBO HATYyPaJIbHBIX YHCEJ, MHOKECTBO LEJbIX
YUCEeJl, MHOXXECTBO PAIMOHAIBHBIX YHCEN, UPPALUOHAIBHOE YHUCIO, KOPEHb,
MHOXKECTBO  JCUCTBUTEJBHBIX  YHCEJ, TIE€OMETpUYECKas HHTEpIpeTaius
HaTYpaJIbHBIX, LIEJIBIX, PAIUOHAIBHBIX, I€HCTBUTEIBHBIX YHCE,

® [IOHUMAaTh U OOBSICHSATH CMBICII ITO3UIITMOHHOM 3alUCH HATYpaJIbHOTO YHCIIA;

® JCMHOJIb30BAaTh CBOWMCTBA 4YHCE W TMpaBWiIa JICUCTBUU TIPU BBINOJIHECHUHU
BBIUMCJICHUA, B TOM 4YHCJIE C HCIIOJb30BAHUEM MPUEMOB PAlMOHAIBHBIX

BBIUMCIICHUH;
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® UCIIOJB30BAaTh MNPU3HAKM JAeauMOCcTH Ha 2, 5, 3, 9, 10 mpu BbINOJHEHUU
BBIUUCJICHUI U PEIICHUN HECJIOKHBIX 3a/a4;
® BBINOJHATH OKPYIJICHUE PAIMOHAIBHBIX YUCEN B COOTBETCTBUU C IIPABUJIAMU U C
3aJIJaHHOM TOYHOCTBIO;
OIICHUBATh 3HAYCHHUE KBAJIPATHOTO KOPHS U3 MOJOXKUTEIBHOTO LIETIOT0 YUCA;
pacno3HaBaTh pallMOHAJIbHBIE U UPPALUOHAIBHBIE YHCIIa U CPABHUBATH UX;
MIPECTABIIATh PAIIMOHAIIBHOE YHUCIIO B BUJIC JIECITUYHOM JIpoOH;
YIOPSI0YUBATh YUCIIA, 3aIMCAHHBIC B BUI€ OOBIKHOBEHHOM M JECATUIHON APOOH;
HaxoauTh HO/] 1 HOK wucen u ucnonas30BaTh UX NpU PEIICHUU 3a]1a4.
NOBCEOHEBHOU JHCUHU U NPU U3YYEHUU OPY2UX NPEOMEMOB.
OIICHUBATh PE3YJIbTAThl BEIYMCICHUN NP PEIICHUH NPAKTUYECKUX 3314,
BBITOJIHATH CPABHEHHUE YUCEII B PEATBHBIX CUTYaLIHSX;
COCTaBIISITh YUCJIOBBIE BBIPAKECHHUS MPU PEIICHUU IPAKTUUECKUX 3a]1a4 U 3a/1a4 U3
JIPYTUX y4eOHBIX MTPEAMETOB;
® IPUMECHSTH IIpaBUiia TPUOMMKEHHBIX BEIYUCICHUN TP PEIICHUN TTPAKTHUECKUX
3a/1a4 ¥ 3a7a4 U3 APYTrUX yu4eOHBIX MPEIMETOB;
® BBINIOJHATh CPABHEHUE PE3YJILTATOB BBIYMCICHUM MPU PEHICHUM MPAKTUYECKHUX
3a/1a4, B TOM YHMCJIE TIPU BHITTOJTHEHUU MPUOTUAKEHHBIX BRIUUCICHUM;
® COCTaBJISITH U OILICHUBATHh YHCJIOBBIC BBIPAXKECHUS MPU PEIICHUH MPAKTUYECKUX
3a/1a4 ¥ 3a7a4 U3 APYrux yueOHbIX MPEIMETOB;
® 3aMuChIBaTh W OKPYIVIATH YHCJIOBBIE 3HAUYCHUS PEAIbHBIX BEJIUYHMH C
HCIOJIb30BaHNUEM Pa3HBIX CUCTEM MU3MEPEHUS.

e o o 5o o o o o

ToxknecTBeHHBIE TPEOOPA3OBAHUS

OnepupoBath MOHATUAMU: CTEIICHb C HATYPAIbHBIM [TOKA3aTEJIEM, CTETICHD C 1IEJIbIM
OTPHIATENHHBIM [TOKA3aTEJIeM;

BBITIOJTHATh HECJIOKHBIC MPeoOpa3oBaHUs IS BBIUMUCICHUS 3HAYCHHH YHCIIOBBIX
BBIPKEHUI, COIEPKAIINX CTEMEHU C HATYPaJIbHBIM MTOKA3aTEeJIeM, CTEIIEHH C IIEJIbIM
OTpHUIIATEIBHBIM MOKa3aTEeJIEM;

BBITIOJIHATH NMPE0OPA30BaHMS 1IEJIBIX BBIPAKEHHM: PACKPhIBATh CKOOKH, MPUBOIUTH
no0OHbIE cllaraeMble; BBIMONHITH JIEHCTBUS C OJHOWICHAMH (CJIOXKCHHE,
BBEIYMTAHNE, YMHOXCHHUE), JCUCTBUS C MHOTOWICHAMH (CIIO)KCHHE, BBIYUTAHHUE,
YMHOKEHHE);

UCITOJIB30BaTh (POPMYJIBI COKpAMIEHHOTO YMHOXXEHHS (KBaJpaT CYMMBI, KBajpar
pPa3HOCTH, pa3HOCTh KBAJpPATOB) JUJIA YHOPOUICHUS BBIYUCICHUNW 3HAYCHUU
BBIPAKCHU,

BBITIOJIHATHh PA3JI0’)KEHWE MHOTOWICHOB HAa MHOXHUTEIM OJHUM U3 CIOCOOOB:
BBHIHECEHUE 3a CKOOKy, TpYNIHUPOBKA, HCIOIB30BaHUE (OPMYJT COKpPAIMIEHHOTO
YMHOKCHHSI,

BBIICIIATH KBAaJpaT CYMMBI M KBaJIpaT pa3HOCTH OJHOYJICHOB;

pacKIIaapIBaTh Ha MHOKUATETU KBaIpATHBIA TPEXUJICH;

BBITIOJIHATh MIPEOoOpa30BaHUsI BBIPAKECHHUM, COIEPXKAIIMX CTENEHH C IEIbIM
OTpHUIIATEIBHBIM TIOKA3aTeNieM, MEePEXOAUTh OT 3alMCU B BUJE CTEMEHU C IIEJIBIM
OTpHUIIATEIHHBIM ITOKA3aTEIeM K 3aIHCH B BUE IPOOH;

BEITIOJIHATh HECIIOKHBIC TpeoOpa3oBaHUs JPOOHO-THMHEHHBIX BBIPAKCHUH U
BBIPOKCHHUIA C KBaJIpaTHBIMH KOPHSIMH, a TaKXKe COKpaIleHHE NpoOeH, MpuBeIeHNE
anredpan4ecKux ApoOei K 00IEMY 3HANEHATEINO, CII0KEHUE, YMHOXKEHUE, IEIICHUE



anredpanyeckux ApoOei, Bo3BeleHHE ainredpandyeckoil ApoOM B HATYypaJbHYIO U
LETYH0 OTPULATENBHYIO CTEIICHHU;

BBITNIOJIHATH PEe00Opa30BaAHUSI BBIPAKEHUH, COJEPIKAIIMX KBAJIpaTHbIE KOPHHU;
BBIJICIISITh KBaApaT CyMMbI WJIA KBAJApPAT PA3HOCTH JIBy4JICHA B BBIPAKCHUSX,
COoAEpKaIMX KBAJIPAaTHbIE KOPHU,

BBITIOJTHATH MMPE0Opa30BaHMS BRIPAXKEHUH, COCPIKAIINUX MOTYJIb.

B noeceomnesnotul scusnu u npu uzyuenuu opy2ux npeomemos:

MMOHMMATh CMBICJI 3aIIMCH YKCIIa B CTAHAAPTHOM BUJIE;

onepupoBaTh Ha 0a30BOM YPOBHE MOHATUEM «CTaHAAPTHAS 3aITUCh YHCIIay;
BBITIOJIHSTH TPE0OpPa30BaHUs U ICUCTBUS C YMCIAMHU, 3alIUCAHHBIMU B CTaHAAPTHOM
BUJIC;

BBITIOJIHATHh TpeoOpa3oBaHus ajireOpanvyeckux BBIPAKEHUN MpU pelieHuu 3ajad
JIPYTUX Y4eOHBIX MPEIMETOB.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATUSAMHU: PABEHCTBO, YHCIOBOE pAaBEHCTBO, YpPaBHEHME,
YHUCJIOBOE HEPABEHCTBO, HEPABEHCTBO, KOPEHb YPAaBHEHUS, PEIICHUE YpaBHEHUS,
pElIeHEe HEpPaBEHCTBA, PAaBHOCHUJIBHBIE YpAaBHEHUS, O0JACTh ONpeaeIeHUs
ypaBHEHUS (HEPABEHCTBA, CUCTEMbI YPABHEHUI UM HEPABEHCTR);

IIPOBEPATH CIPABEIJIMBOCTh YACIOBBIX PABEHCTB U HEPABEHCTB;

penaTh JMHEHHbIE HEPAaBEHCTBA W HECIOXHBIE HEPABEHCTBA, CBOJSAIIMUECS K
JIMHEUHBIM;

pemarb JMHEHHbIE YpPaBHEHHUS W YpaBHEHUS, CBOJSALIMECH K JIMHEHHBIM, C
MOMOILBIO TOXAECTBEHHBIX TPe0oOpa30BaHU;

IIPOBEPATH, ABJISETCS JIM JAHHOE YUCIIO PEIICHUEM YpaBHEHHUs (HEPAaBEHCTBA);
pelaTh KBaJipaTHble ypaBHEHUS M0 (OpMyIie KOPHEH KBaJpaTHOIO YPaBHEHUS;
pemarb KBaJpaTHbIE YPAaBHEHMSI W YPaBHEHUS, CBOJSALIMECSH K KBAJPATHBIM, C
MOMOILBIO TOXAECTBEHHBIX TPeoOpa30BaHUI;

pemaTh CUCTEMbI HECIOKHBIX TUHEHHBIX YPABHEHUH, HEPABEHCTB;

n300paxkaTh PEIICHUsI HEPABEHCTB U UX CUCTEM Ha YUCIIOBOM MPsMOIL;

peath ApoOHO-TMHEIHbIE YpaBHEHUS;

pemarh npocTeiime npparoHaibHble ypaBHenus Buaa f (x) =a, f(x) = g(x);
pemarh ypaBHEHHUS BUIA X N = a;

pelaTh ypaBHEHHUs CIIOCOOOM Pa3jiokKEeHHUs] Ha MHOYKUTENN U CIIOCOOOM 3aMEHbI
IIEPEMEHHON;

UCIIOJIb30BaTh METOJ HHTEPBAJIOB JUIsl PEIICHUS LENbIX U APOOHO-PaLlMOHAIBHBIX
HEPaBEHCTB;

peuaTh JIMHEeWHbIE YPAaBHEHUS U HEPABEHCTBA C MapaMeTpaMu;

pelaTh HECJI0XKHbIE KBaJAPATHBIE YPABHEHHUS C ITApaMeETpP OM;

pelaTh HECIOKHBIE CUCTEMBI JINHEWHBIX YPaBHEHUI C TapaMETPaMHU;

penaTh HeCIOKHbIE YPABHEHUS B LIETBIX YUCIIAX.

B noeceonesnou yxcusHu u npu uzydeHuu opyux npeomemos:

COCTaBJIATh M pellaTh JIMHEWHBIE YPAaBHEHHUS W KBAJpPATHBIE YpPaBHEHWS,
YPaBHEHMS, K HUM CBOJAIIMECS, CUCTEMBI INHEMHBIX YPABHEHUIN, HEPABEHCTB IIPU
pelleHny 3a7a4 U3 ApyTrux y4eOHbIX MPEIMETOB;

BBITIOJIHATH OLIEHKY IPaBIONOA00US Pe3yJbTaTOB, MOJY4Ya€MbIX MPH PELICHUU
JMHEMHBIX Y KBAaJAPATHbIX YypaBHEMUNW U CHUCTEM JIMHEHWHBIX YpPaBHEHUU U



HEPaBEHCTB IPHU PEIICHUU 33/1a4 IPYTUX yYeOHBIX IPEAMETOB;

BBHIOMpATh COOTBETCTBYIOIIME YpaBHEHHWS, HEPABEHCTBA WJIM WX CHUCTEMBI IS
COCTaBJIEHUS] MaTEMaTUYECKOM MOJENU 3aJaHHON pPEAJbHOW CHUTYallMd WIH
MPUKJIAHOMN 334K,

YMETh UHTEPHPETUPOBATH MOJIYYEHHBIN MPU PEIICHUU YPaBHEHUSI, HEPABEHCTBA
WU CHUCTEMbl pe3yJbTaT B KOHTEKCTE 3aJaHHOW pPEalbHON CUTyalluu WIH
IIPUKIIATHOM 3a1a4H.

DOyHKUIMHA

OnepupoBaTh MOHATUAMU: (PYHKIHMOHAIbHAS 3aBUCUMOCTb, (DYHKLHS, rpapuk
GbyHKIUH, CIIOCOOBI 3a7aHus (PYHKIIMH, apTyMEHT M 3HaueHue GyHKIIMHU, 00J1acTh
OTIPEJICICHUS] U MHOKECTBO 3HAYEHUW (PYHKIUHU, HYIH (DYHKIIMH, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIUU, YETHOCTH/HEUETHOCTh (DYHKIIUH;
HAXOAHUTh 3HAUCHUE (PYHKIINH 10 33JaHHOMY 3HAUYEHUIO apTyMEHTa;

HAXOJHUTh 3HaYCHHUE apTyMEHTa 0 33JJaHHOMY 3HAUY€HHUIO (DYHKIIUU B HECIOXKHBIX
CUTYaIUsIX;

OIPEAENISATh MOJIOKEHUE TOUYKU MO €€ KOOpPAWHATAM, KOOPJAMHATBI TOUKH IO €€
IIOJIOXKEHUIO HA KOOPJIAMHATHOM TIOCKOCTH;

no rpauKy HaXOAHWTh OOJACTh OIPEICIICHHS, MHOKECTBO 3HAYECHHU, HYIH
(GYyHKUHMH, TPOMEXYTKHM 3HAKONOCTOSHCTBA, NPOMEKYTKH BO3pacTaHUs U
yObIBaHMsI, HAMOOJIbILIEEC ¥ HAMMEHbIIIEE 3HAUCHUS (PYHKIUY;

CTPOUTH IpapuK JUHEHHON (DYHKIINH;

IPOBEPSTh, SBISETCS JU JaHHBIA Trpa@uK rpapuKkoM 3aJaHHON (yHKUIUHU
(JIMHEWHOM, KBaIpaTUYHOM, 0OpaTHOM MPONOPIIMOHATBHOCTH);

OTNPEAENATh NPUONMKEHHBIE 3HAYEHUSI KOOPAUHAT TOYKU NTEPECEUCHUs] TPaAPUKOB
yHKUMH;

CTpOUTh  TIpa@uKd  JUHEHHOM,  KBaapaTU4YHOM  (yHKUMI,  oOpaTHOU
IPONOPLUUOHATIBHOCTH, GYHKIUM BUa Y = a;

Ha MpUMepe KBaAPaTUYHON (HYHKIIMH, UCTIOIB30BaTh peoOdpa3oBanus rpaduka
¢bynkuun y = f (x) 115 nocrpoenus rpaduka pynkuuu y = af (kx +b) + c;
COCTABJISITh YPaBHEHHUE MPSMOU 10 3aIaHHBIM YCIIOBUSIM: MIPOXOISALIEH Yepes3 JIBe
TOYKM C 3aJJaHHBIMHU KOOPJMHATAMH, TMPOXOISAIIEH uepe3 [aHHYI0 TOYKY U
MapajuIeIbHOW TaHHOW MPSIMO;

UCCIEeN0BATh PYHKIIUIO MO €€ rpauKy;

HaXOAUTh MHOXECTBO 3HAUEHUH, HYJIH, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH KBaJPaTUIHON (YHKIIHIH;

ornepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSIMH: TOCIEIOBATEIBHOCTb,
apumeTnyecKas Mporpeccus, FreoOMeTpuiecKas mporpeccus;

peuaTh NpoCThIe 334X Ha MTPOTPECCUH, B KOTOPBIX OTBET MOKET OBITh MOITYYEH
HEIMOCPEICTBEHHBIM MOICUETOM 0€3 IPUMEHEHUST (POPMYIT,

peliaTth 3a7a4u Ha apu(METHIECKYIO U TEOMETPUUECKYIO ITPOrPECCHIO.

B noeceonegnoul sxcusHu u npu usydeHuu Opyeux npeomemos:

HCIIOJIB30BaTh IPaUKHU peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH JJIsI OTIpe/IeTICHUS
WX CBOMCTB (HauOOJIbIIINE U HAMMEHBIIINE 3HAUCHUS, TPOMEXKYTKH BO3PACTAHUS U
yOBIBaHUS, 001aCTH TOJIOKUTEIBHBIX U OTPULIATENILHBIX 3HAYCHUH U T. 11.);

WCITIOJIb30BATh CBOMCTBA JINHEWHON (QyHKIMH U €€ rpaduK NMPHU PEIIeHNH 3a/1a4 U3

JIPYTUX YYeOHBIX MPEIMETOB; .



WUTIOCTPUPOBATH € MOMOIIBIO TpaduKa peanbHy0 3aBUCUMOCTb WJIH MPOIIECC IO
WX XapaKTepUCTUKAM;

UCIIOJIb30BaTh CBOMCTBA U rpaduK KBaJApaTUYHOW (YHKIIMU NIPU PEIICHUU 3a7ad
U3 JPYTUX y4eOHBIX TPEIMETOB.

TexkcTOoBBIE 3adavan

Pemmath HeclOXHBIE CIOKETHBIE 33/1a4U PAa3HBIX THUIIOB Ha BCE apu(hMETHUECKHUE
JICUCTBUS,

pemaTth MpOCThlE M CIOXKHBIE 33Jaud pa3HbIX THUIIOB, a TaKXe 3aJauu
HOBBILIEHHON TPYIHOCTH;

CTPOHUTH MOJIEIb YCTIOBHS 33/1a4U (B BUIE TAOJIHUIIBI, CXEMBbI, pUCYHKA), B KOTOPOI
JaHbl 3HAYCHHs JBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMYUH, C IIEJIBIO TMOHMCKA
pelIeHus 3aJa4d; MCIOJIb30BaTh Pa3Hble KPATKHE 3allMCH KaK MOJEIU TEKCTOB
CJIOXHBIX 33J1a4 IS MOCTPOEHUS TIOMCKOBOM CXEMBI U PELICHUS 3a/1a4;
pasnuyaTh MOJENb TEKCTAa U MOJEIb PEIICHUs 3a/1a4i, KOHCTPYHPOBAaTh K OJJHOU
MOJIEIH PEIICHUS HECIOKHON 3aJ]aul pa3Hble MOJIETN TEKCTA 3a/1a4H;
OCYILECTBIATh CIOCOO MOMCKA pEIICHUs 3a7aud, B KOTOPOM pacCyKICHHUE
CTPOUTCS OT YCJIOBHUSI K TPEOOBaHUIO WJIH OT TpeOOBaHUS K YCIOBHUIO; 3HAaTh U
IpUMEHSATH 00a crioco0a MOKCKa peleHus 3a1a4 (0T TpeOOBaHUs K YCIOBHIO U OT
YCIIOBHS K TpeOOBaHUIO);

pemaTh HECJIOKHbIE JJOTUYECKUE 3a]Ja4l METOJOM PACCYXACHUIN, MOAEINPOBAThH
paccyXAeHUs TP MOMCKE PEIICHUs 3a1ad ¢ IOMOIIbIO rpad-CXeMbl;

pelaTh JOrMuecKue 3aJaui pa3HbIMU CIIOCOOAMHM, B TOM YHCIIE C ABYMsI OJI0KaMu
U C TpeMsl OJIOKaMH JTaHHBIX C IIOMOILBIO TAOJIHULL;

COCTaBIISITh ITUIAH PEIICHUS 3aJadyd;, BBIACIATH OSTalbl PEIICHUS 3aladdl |
COJEpPKAaHUE KAXKI0T0 3Talla;

YMETh BBIOMpPATh ONTHUMAIBHBIM METOJ PEIICHHUs 3aJa4d U OCO3HAaBaTh BBHIOOP
METO/1a, pacCMaTpUBaTh Pa3IMYHbIE METO/IbI, HAXOUTh Pa3HbIC PELLICHUS 3a]auH,
€CJIM BO3MOKHO;

aHaJIM3UPOBATh 3aTPYAHEHUS MIPU PEIICHUH 3a]1a4;

BBITIOJIHSATH pa3InyYHbIC npeoOpa3zoBaHus MIPEAJIOKEHHON 3a/1a4H,
KOHCTPYHUPOBATh HOBBIE 33/1a4M U3 IaHHOM, B TOM YHUCJI€ OOpATHBIE;
MHTEPHPETUPOBATh BBIYMCIUTEIbHBIE pE3ydbTaThl B 3aJade, HCCIEAOBaThH
MOJIy4YE€HHOE pEIICHUE 3a/auH;

aHaJIM3UpPOBaTh BCEBO3MOXKHBIE CHUTYyallMM B3aMMHOIO PpACIHOJIOKEHUS JIBYX
OOBEKTOB M W3MEHEHHE WX XapaKTePUCTHK TIPU COBMECTHOM JBHKCHHH
(CKOpPOCTh, BpeMsl, paCCTOSIHUE) MPU PELICHUH 3a/1a4 HA ABUKEHUE IBYX OOBEKTOB
KaK B OJJHOM HAaIPaBJICHWH, TaK U B TPOTHUBOMOJIOKHBIX HATIPABICHUSX;

3HATh pa3lIMYMe CKOPOCTEH OO0BEKTa B CTOSIUEW BOJE, MPOTUB TEUEHUS U TIO
TEUEHHUIO PEKH; MCCIIEI0BaTh BCEBO3MOXKHBIE CUTYallMd MU PELICHUH 3aj7a4d Ha
JBUKEHHE T10 PEKe, pacCMaTpUBaTh Pa3HbIe CUCTEMbI OTCUETA;

peliath 3aJaud Ha HaXOXJICHHWE YacTH YHUCJa U YHCla MO €ro 4acTH, peliaTh
pa3HoO0Opa3HbIe 337aul «HA YaCTH»;

pemiath U OOOCHOBBIBATH CBOE pEIICHHME 3a7ay (BBIAEIATH MATEeMaTHYECKYIO
OCHOBY) Ha HAaXOXJEHUE YacTH YHCJa W YUCiIa 10 €ro 4acTh Ha OCHOBE
KOHKPETHOT'O CMBbICIIa JpOo0H;

HaXO/WTh NMPOLEHT OT YHCJIA, YHCIIO MO ET0 NPOLEHTY, MPOLEHTHOE OTHOLIECHUE



JBYX YHMCEJ, POLECHTHOE CHUYKEHNE WU MPOLEHTHOE MOBBIIICHUE BEJIMYNHBI;
pelaTh 3a7a4n Ha IPOLEHTBI, B TOM YHUCJIE CJI0KHBIE TPOLIEHTHI C 000CHOBAHUEM,
UCIIOJIB3YSl pa3HbI€ CIIOCOOBI;

pelmiath, OCO3HAaBaTh M OOBSICHATH WIACHTHMYHOCTH 3aJad pa3HbIX TUIOB (Ha
paboTy, HA MOKYIIKH, Ha JBUKEHUE), CBA3BIBAIOLIUX TPH BETUUYHHBI, BBIIEIATh 3TH
BEJIMYMHBI 1 OTHOLIEHUS MEXAY HUMH,

OPUMEHATh WX MpPH PEIICHUWH 3a7ad, KOHCTPYHPOBAaTh COOCTBEHHBIC 3a/ladyd
YKa3aHHBIX TUIIOB;

BJIAJCTh OCHOBHBIMH METOAAMHM PpEIICHHsA 3aJad Ha CMECH, CILIABBI,
KOHLIEHTpaLUy;

pemiath 3aJadyd MO0 KOMOWHATOPUKE M TEOPUM BEPOATHOCTEH Ha OCHOBE
UCITOJIb30BAHUS U3YYEHHBIX METO/IOB 1 00OCHOBBIBAThH PEILICHNUE;

pemaTh HECJIOXKHBIE 33/1a4U 110 MATEMATHYECKOW CTaTUCTHUKE;

OBJIAJICBATh ~ OCHOBHBIMM  METOJAaMU  PCIICHHsS  CHOKETHBIX  3aJad:
apumernyeckuii, anreOpanueckuil, nepedop BapHAHTOB, T'€OMETPUUYECKUM,
rpauuecKuil, NPUMEHSTh UX B HOBBIX 110 CPABHEHUIO C U3YUYEHHBIMHU CUTYaLUsIX.

B noeceonesnou scusnu u npu uzyuenuu opy2ux npeomemos:

BBIIBUTATh TUTIOTE3bI O BO3MOXKHBIX MTPEICTbHBIX 3HAUCHUSIX UICKOMBIX BEJTMYHH B
3aj1aye (enaTh NPUKUIKY);

BBIICTISATh IPU PEIIECHUHU 3a]a4 XapaKTEpUCTHKU paccMaTpUBaeMOW B 3ajaye
CUTyallud, OTJHMYHBIE OT pealbHbIX (T€, OT KOTOPBIX abCTParupoBaIIUCh),
KOHCTPYMPOBATh HOBBIE CUTYallUU C YYETOM ITHX XapaKTEPUCTHUK, B YACTHOCTH,
IPU PEIICHUH 3a/]a4 Ha KOHIIEHTPAI[M! YYUTHIBATh INIOTHOCTh BEIIECTBA;

pemarts W KOHCTPYHUPOBaTh 3a/Jaddl HAa OCHOBE pPACCMOTPEHHUS pealbHBIX
CUTYyaIuii, B KOTOPBIX HE TPEOYEeTCsl TOUYHBINA BEIUMCIUTEIbHBIN Pe3yIbTaT.

CratucTHKa M TEOpHUS BEPOATHOCTEMN

NMeTh mnpeacTaBiIeHUE O CTATUCTUYECKHX XapaKTEPUCTHKAX, BEPOATHOCTH
CITy4aifHOTO COOBITHS, KOMOMHATOPHBIX 33J1auax;

pemiate MpocTednire KOMOMHATOpHbIE 3aJaud METOAOM MpSMOro U
OpraHU30BaHHOTO Mepedopa;

MPEACTABIATH IaHHbIE B BUJE Ta0IUL, AMarpaMmM, rpaduxos;

YuTaTh UH(HOPMALIHIO, IPEICTABICHHYIO B BUJI€ TaONMIIbI, AUArpaMMbl, Tpaduka;
U3BJIeKaTh WH(GOpPMAIMIO, TMPEACTABICHHYI0 B Ta0lMlax, Ha JAMarpaMMax,
rpadukax;

OINPEIENATh OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKH YHUCIOBBIX HAOOPOB;
OLICHMBATh BEPOSITHOCTh COOBITUS B MPOCTEUIINX CITydasx;

UMETh MPEACTABICHUE O POJIH 3aKOHA OOJIBIIMX YHCEN B MACCOBBIX SBIICHUSX;
ONEpPUPOBATh MOHATUAMU: CTOJNOYATHIE M KPYroBbIE IUArpaMMbl, TaOJIMIIBI
JAHHBIX, cpefaHee apudMeTHuecKoe, MeAuaHa, HauOoJblIee U HauMEHbIIee
3HAYEHHUS BBIOOPKHU, pa3mMax BbIOOPKH, IUCIEPCUS M CTAaHAAPTHOE OTKIOHEHHE,
Cly4yarHass U3MEHUYUBOCTD;

COCTAaBJISITh TAOJIUIIbI, CTPOUTH TUATPaMMBbl U TpaUKU HA OCHOBE JAHHBIX;
ONEpPUPOBATh MOHATUSAMH: (paKTOpUaid YMCIa, MEPEeCTAHOBKHM MU COYETaHMS,
TpeyroapHuk Ilackans;

OPUMEHATDH IPABUIIO POU3BEACHUSI IPU PEIICHUH KOMOMHATOPHBIX 33]1a4;
OIIEPUPOBATh MOHATUAMU: CIYYAHHEIA ONBIT, CIy4alHBIA BLIOOD, MCILITAHHUE,



AJIEMEHTapHOEe Ciy4yailHoe coObITHE (KMCXO0J), KIACCHYECKOE OINpeeIeHHe
BEPOSITHOCTU CITy4aHOTO COOBITHS,
® OINEpalK HAJl CIyYalHBIMU COOBITHIIMU;
® TPEICTABIATh HH(DOPMALIMIO C TOMOIIBIO0 KPYroB Ditepa;
e pemarb 33Ja4yd Ha BBIYUCIECHUE BEPOSTHOCTH C MOJICYETOM KOJIUYECTBA
BApUAHTOB C MOMOIIBI0 KOMOMHATOPUKH.
B noeceonesnotl srcusnu u npu uzyueHuu opy2ux npeomemos.
® OIICHMBATh KOJUYECTBO BO3MOKHBIX BAPUAHTOB METOAOM Iepedopa;
® UMETh NPEACTABICHUE O POJIA MPAKTHYECKHA AOCTOBEPHBIX M MAJIOBEPOSTHBIX
COOBITHH;
® CpaBHUBAThb OCHOBHBIE CTAaTUCTUYECKUE XAapPaKTEPUCTUKH, TIOJYyYEHHBIE B
MIPOIIECCE PEMIEHUS IPUKIATHON 3aa4H, U3yYECHUS PEATbHOTO SABJICHUS;
® OIICHMBAaTh BEPOSITHOCTh pEAJbHBIX COOBITUH U SBICHUH B HECJIOKHBIX
CUTYyalusX;
® U3BJEKaTh,  HUHTEPIPETHPOBaTH M  MpeoOpa3oBbIBaTh  HH(OpMAIHIO,
NPEACTABICHHYI0O B TaOmuuax, Ha JuarpaMmax, TIpadukax, OTPaKarolIylo
CBOICTBA U XapaKTEPUCTUKH PEaJbHBIX MIPOLIECCOB U SABJICHHIA;
® ONpENEeNsATh CTAaTUCTUYECKUE XapaKTEPUCTUKH BBIOOPOK MO  Taldiauuam,
nuarpammam, TrpadukaM, BBIIOJHATh CPAaBHEHME B 3aBUCHUMOCTH OT LU
peleHus 3a/1a4u;
® OILICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHI U SBICHUI.
HcTopus maTtemaTukn
e OnuchIBaTh OTJEIBHBIE BHIAAIOIIUECS PE3YJIbTAThI, TOJIYYEHHBIE B XOAE PA3BUTH
MaTEMAaTHUKHU KaK HAYKH;
e 3HAThb IPUMEPBl MATEMAaTUYECKUX OTKPBITUH M HUX aBTOPOB B CBS3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEN;
® [IOHMMAaTh POJIb MAaTEMATUKH B pa3BuTuu Poccuu;
® XapaKTEpHU30BaTh BKJIAJl BBIJAIOLIMXCS MAaTEMAaTUKOB B Pa3BUTUE MATEMATHKH U
MHBIX HAyYHbIX 00JacTei.
Metoabl MaTeMaTHKH
e BriOupars noaxoaAmuii W3y4eHHBIM METOJ ISl PELIeHHHM W3YYEHHBIX THUIIOB
MaTeMaTUYECKHX 3a/1ay;
e [PHUBOJIUTH IPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEHM B OKpYyXKarolen
JNEUCTBUTEILHOCTH U MPOU3BEICHUSIX UCKYCCTBA;
® JCHOJIb3yd U3Y4YEHHBbIE METO/bl, MPOBOAMTH JOKA3aTEIbCTBO, BBINOIHATh
ONPOBEPKECHHUE;
® BBHIOMPATH U3YUYECHHBIE METOABI M MX KOMOMHALIUU JJI PEIICHUSI MaTeMaTHUECKUX
3a/1ay;
® JCHOJIb30BaTh MAaTEMATHYECKUE 3HAHUS I ONKMCAHUS 3aKOHOMEPHOCTEH B
OKpYXarolen JeHCTBUTEILHOCTH U MMPOU3BEICHUAX UCKYCCTBA;
® TIPUMEHSATH npocTenime IpOrpamMMHbIE cpencTBa u
AIIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI ITPH PEIIEHUU MAaTEMAaTUYECKUX 3a/]a4.
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COJEPKXAHUE YYEBHOI'O IIPEIMETA

B kypce anreOpbl MOXKHO BBIACIHUTH CIEAYIOIIME OCHOBHBIE COJEpKATEIbHBIC
JUHUU: apudmeTuka; anredpa; GyHKIHUU; BEpOSTHOCTh U cTaTUCTUKA. Hapsiay ¢ 3Tu B
coliepKaHUE BKIIIOUEHBI JIBa JIOMOJIHUTEIBHBIX pas3fena: JIOTUKA M MHOXECTBA;
MaTeMaThKa B HMCTOPUYECKOM pa3BUTUM. BKItoueHHWe 3TUX pa3/esioB 00YCIOBIECHO
peanuzanuei 1eneil OOIIEeUMHTEUIEKTYalbHOTO pa3BUTHs. Kaxxaplii U3 3THX pa3neson
M3JIaraeTcs Kak coJiepKaTeabHO-METOANYECKAs JIMHUS, IPOHU3BIBAIOIIAsl BCE OCHOBHBIC
CoJIepKaTeJIbHbIC JTMHUH.

OcHoBHOE coaepxaHue

APUOMETHUKA

PanuonanbHble 4mciaa. PacmupeHue MHOXKECTBAa HATYpPaJIbHBIX YHCEN [0
MHOXKECTBA LEJBIX yuced. MHOXKECTBA LENBIX YHCEI 10 MHOKECTBA PAallOHAIbHBIX.
PannonanbHo€ 4MCI0 KaK OTHOILIEHUE M1/, TJIE€ M- 1IeJI0€ YUCTIO, 11 - HaTypajIbHOE YUCIIO.
CreneHsp ¢ HeIbIM TOKa3aTEIEM.

JelcTBUuTebHbIe 4McJa. KBampaTHeii kopeHb H3 uncia. KopeHb TpeThen
CTENEHU. 3aMnuCh KOPHEN C TOMOIIBIO CTENIEHH C JPOOHBIM IMOKA3aTEIEM.

[lonsTue 00 wWppalMOHATLHOM  uucie. HMppallMOHANbHOCTH YUCIA U
HECOM3MEPUMOCTh CTOPOHBI M JWAroHaiau Keajpara. JlecaTuuHoe NpuUOIMKEHUE
UPPALMOHAIBHOTO YUCJIA.

MHOX€ECTBO JEUCTBUTEIBHBIX YHUCEN; NPEACTABICHUE IEUCTBUTEIBHBIX YHCEIN
OECKOHEYHBIMU JAECATUYHBIMU Ap0oOsMH. CpaBHEHUE IEHCTBUTEIBHBIX YUCEIL.

Koopaunarnas npsimass. M300paxkeHne yucesl TOUYKaMH KOOPIMHATHOW MPSMOM.
YucnoBele NPOMEKYTKH.

HN3mepenns, npudam:keHusi, OueHKU. Pasmepbl 00bEKTOB OKPYXAIOLIETO MHpA,
JUIMTEIBHOCTD IIPOLIECCOB OKPYKAIOLIEro Mupa. BblaeneHue MHOXUTENS - CTEICHHU
JeCsITH B 3anucy yucina. [I[pubnmxenHoe 3HaueHre BeIMUNHbL, TOYHOCTh MPUOINKEHUSL.
[IpukuaKa v OLEHKA PEe3yIbTAaTOB BEIYUCIICHUN.

AJIT'EBPA

AuredOpanvyeckue BbIpa:KeHHUsl. byKBeHHbIE BbIpaKEHHUA. UuCIoBOE 3HAUYEHUE
OYKBEHHOTO BbIpaxkeHusa. JlomycTumble 3HauYeHHs TepeMeHHbIX. [locTaHoBKa
BBIPKEHUI BMECTO NiepeMeHHbIX. [IpeobpazoBanue OYKBEHHBIX BHIPAXKEHHUI Ha OCHOBE
CBOMCTB apu(pMeTUYECKHUX AeHCTBUI. PaBeHCTBO OYKBEHHBIX BhIpaxeHUM. TOXIECTBO.

Crenenp ¢ HaTypaJIbHBIM MOKA3aTeNEM U €€ CBOMCTBAa. OTHOUYIEHBI U MHOTOYJIEHBI.
Crenenp MHOrowieHa. CinokeHHe, BBIUUTaHHE, YMHOXEHUE MHOTO4JI€HOB. DOpMyIIb
COKpAILlEHHOIO YMHOKEHMS:  KBagpaT CyMMbl M KBajapar pasHocth. Popmyia
Pa3HOCTH KBAaJpPaTOB.

[Ipeobpa3oBanue 1eNOr0 BBIPAKEHUS B MHOTOWIEH. Pa3liokeHre MHOTOWJIEHOB Ha
MHOXXUTENU. MHOrowieHsl ¢ ogHoM nepeMeHHon. Kopens MHorousnena. KBaxpartHsiit
TPEXWICH; Pa3JI0KEHHUE KBAJIPATHOIO TPEXWIEHA HA MHOKUTEIIH.

Anrebpandeckast 1poOb. OCHOBHOE CBOMCTBO JpoOu. CroKeHHE, BBhIYUTAHHE,
YMHOKEHHE, JelieHue anredpandyeckux apoOei. CTeneHb ¢ LEeNbIM MOKa3aTelieM U ee
CBOMCTBA.

PaunonanbHblie BhIpaXXEeHHS U UX ITpeoOpa3zoBanusd. Jloka3aTeabCcTBO TOKIECTB.

KBagparueie kopHu. CBoicTBa apu(MeTHUEeCKUX KBaJAPATHBIX KOpPHEM W HX
IpUMEHEHUE K MTPEOoOPa30BaHUIO YHCITOBBIX BHIPAXKEHUM U BHIYMCIICHUSIM.



YpaBHeHusi. YpaBHeHUE ¢ 0AHOM mnepemeHHoW. Kopenb ypaBHeHus. CBoMCTBa
YUCJIOBBIX PABEHCTB. PABHOCUIIBHOCTh YPaBHEHHUI.

Jluneitnoe ypaBHenue. KBagpaTHoe ypaBHeHUe: (opMylia KOpHEW KBaJIpaTHOIrO
ypaBHeHUs. Teopema Buera. PenieHue ypaBHEHUI, CBOIAIIMXCS K JIMHEMHBIM U
KBaApaTHbIM. [IpuMepsI pelieHrst ypaBHEHUN TPEThEW U YETBEPTOM CTENEHU. Pemenne
JTPOOHO-pAllMOHATBHBIX YPAaBHEHUH.

YpaBHeHHe C JByMs NepeMeHHbIMU. JIMHEHHOE ypaBHEHHME C JAByMS
IIEPEMEHHBIMH, IPUMEPBI PELICHUS YPABHEHUH B LIEJIBIX YNCIIAX.

Cucrema ypaBHEHHI C JByMS IIEpEMEHHBIMU. PaBHOCHIIBHOCTH cucTeM. CHCTEMBI
JIBYX JIMHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMH; PELICHHE ITOACTAHOBKOW U
cinoxkeHueM. [lpumepsl pemieHuss CHCTEM HEJIMHEWHBIX YPaBHEHUM C JABYyMSA
IIEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 aareOpanyeckuM CrocoOoMm.

JlexapToBBI KOOPAMHATHI HA TIOCKOCTH. ['paduueckas unTepnperaius ypaBHEHHUs
C JIBYMsI NepeMeHHbIMU. ['paduk NTUHEHHOTO YpaBHEHHsS C JBYMS IEPEMEHHBIMH;
YIJI0BOM KO3(PUIMEHT MpsIMOW; YCIOBHE MapajyIeIbHOCTH HpsmbiXx. ['paduku
OPOCTEHIINX HENMHEWHBIX ypaBHEHHMH: mapabona, rumepOosia, OKPYXKHOCTb.
I'padmueckas uHTEpIpPETALUS CUCTEM YPAaBHEHUN C ABYMS [IEPEMEHHBIMHU.

HepasencrBa. YHuciioBele HEpaBEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ oaHOM
IIEpEMEHHONW. PaBHOCMIBHOCTP HEpaBeHCTB. JIMHENWHBIE HEPAaBEHCTBA C OJHOM
nepeMeHHol. KBanparHeie HepaBeHCTBAa. CUCTEMBI HEPABEHCTB C OJTHOU ITEPEMEHHOM.

OYHKIHNUA.

OcHoBHBbIC NMOHATHS. 3aBUCUMOCTH MeXAy BeanuuHamu. lloHstue QyHKUUU.
OO0uacTh onpeneneHuss 1 MHOKECTBO 3HaueHU pyHKuu. CriocoObl 3ajaHus (PYHKIIUH.
I'padpux ¢ynxuuu. CpoiictBa (QyHKIMU, UX OTOOpakeHue Ha rpacduke. [Ipumeps
rpaMKOB 3aBUCUMOCTEH, OTpa)karolUX peajbHble IPOLECCHI.

YucaoBble ¢yHknuu. DyHKIUHA, ONUCHIBAIOIIAE MPSIMyI0 H O0OpaTHYIO
MPOTOPIIMOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku u cBoicTBa. JIMHEWHas QyHKIus, ee
rpaduk u cpoiicTBa. KBampatuunas ¢yskiusa, ee rpaduxk u cpoiictBa. CTeneHHBIC
GyHKIUKA C HAaTypaJlbHBIMU TOKa3atensiMu 2 U 3, ux rpaduku u cBoictBa. ['paduku
byukuuii: y =, y = \/[x, y = [x|.

YucaoBbie mnocjeaoBaTelbHOCTU. [loHATHE YKMCIOBOM MOCIEAOBATEIBHOCTH.
3agaHue Mmociae0BaTeIbHOCTH PEKYPPEHTHOU popmMyioit U hopmylion n-2o yjieHa.

Apudmernueckass u reoMmerpuyeckas mnporpeccuud. Dopmynsl n-TO  4ieHa
apu(PMETUYECKO M TEOMETPUUYECKOM MpPOrpeccuid, CyMMbl TEPBbIX 71 YJICHOB.
N300paxkeHne 4YIIEHOB TMOCIEI0BATENbHOCTEH TOYKAMH KOOPJIMHATHOM IJIOCKOCTH.
CI1oKHBIE IPOLICHTBI.

BEPOATHOCTD U CTATUCTUKA.

OnucarenbHasi craTUcTHKA. [IpeacTaBieHne JaHHBIX B BUJE TaOIUIIL, THarpaMmoO
rpaduxoB. CrnyyaitHass W3MeHUYMBOCTb. (CTaTUCTHUECKHE XapaKTEPUCTUKH Habopa
JAaHHBIX: CpeAHee apu(pMeTHIecKoe, MeIaHa, HauOoJIblllee U HaUMEHbIIIee 3HAYCHUS,
pa3max. [IpencraBnenue o BBIOOPOUHOM HCCIIEAOBAHUU.

Cayuaiinble cOObITMSE W BepPOSATHOCTb. lloHsTHE O cCllyyallHOM OIbBITE H
ciydaiiHOM coObITun. YacToTa cirydaifHOro coObITHS.

Cratuctnyeckuii  MOAXOJA K TOHATHIO  BEpPOSTHOCTH.  BeposATrHOCTH
IIPOTHUBOIONOXKHBIX CcOObITHI. He3aBucuMble cOOBITHS. YMHOXXEHHE BEpPOSTHOCTEH.

JlocToBepHBIE U HEBO3MOXHBIE COOBITHSI. PaBHOBO3MOKHOCTh coObITUM. Kitaccuueckoe
12



OTIPEICJICHUE BEPOSITHOCTH.

KomoOunaropuka. Peiienne KOMOMHATOPHBIX 3ajad IepedOpoOM BapHUAHTOB.
KombunaTopHoe npaBuiio ymHoxxeHus. [lepecranoBku u pakropual.

JIOTUKA 1 MHOJXECTBA.

Teopernko-MHOKeCTBEHHbIe TOHSATHSL. MHOXECTBO, JJIEMEHT MHOXECTBA.
3agaHue MHOXKECTBA IEPEUHCICHUEM DJIEMEHTOB, YKa3aHHEM XapaKTePUCTHUYECKOTO
cBoricTBa. CTaHmapTHBIC 0003HAYEHUS YUCIOBBIX MHOKECTB. [IycTOe MHOXKECTBO 1 €T0
o6o3nauenue. [TonmaOX)ecTBO. OOBEIMHEHNE U TIEPECCUCHUE MHOXKECTB.

Nnntoctpauusi OTHOIIEHUH MEXKIY MHOXKECTBAMU C TIOMOIINBIO JUarpaMm
Diinepa-BeHnHa.

DJieMeHThI JIOTUKH. [[oHATHE O PaBHOCUIBLHOCTH, CIEIOBAHUM, YIIOTpPEOJICHUE
JIOTHYECKHX CBS3OK «eCau, Moy, «u», «Uiy, «mo2od u moabkKo moaoay.

MATEMATHUKA B UICTOPUYECKOM PA3BUTHUMN.

Uctopus popmupoBanus nmoHsTus unciia. CTapuHHbIe CUCTeMBbl Mep. [lecaTudnbie
npobOu 1 MeTpudeckas cucteMa mep. [losBieHHe OTpUIIATEIBHOTO YHCIIa. 3apOXKICHUE
anreOpel. Hcropus Bompoca o HaxoXaeHUM (opMyn KOpHEHM anreOpandecKux
ypaBHeHHi. M3o00peTreHne wmeroma KoopauHaT. IIpuMepsl pa3audyHBIX CHCTEM
KOOpAMHAT Ha MIocKocTu. 3agadya Gubonauyu. 3a1ada o maxmMaTHOM JOCKE.

JlecTBUTEIbHBIE YHCJIA.
Harypanbnsie yncna. PannonaneHbie yncia. JIeHCTBUTEIBHBIE YKCIIA.

AJuiredOpanvecKue BHIPAKEHUs.

OpHounensl. MHOrowieHsl. @opMyIibl COKpALIEHHOTO YMHOXeHUsA. KyO cyMMBl.
Ky6 paznoctu. Anrebpanueckue npoou. CteneHs ¢ 1esibiM nokaszateneM. [[eaumMocThb
MHOTOYJICHOB.

JIuHeliHble ypaBHEHHUS.
JluHeliHble ypaBHEHUS C OTHUM HEW3BECTHBIM. CUCTEMBI TUHEWHBIX YPABHEHUH.

PanuonasibHbie apoou

Panmonanbubie BeIpakeHus. OCHOBHOE CBOMCTBO apoOu. CokpalieHue IpoOeil.
CnoxxeHHe W BBIYMUTAHUE APOOCH C OJWHAKOBHIMA W pPa3HBIMU 3HAMEHATEISIMHU.
YmMHoxenue npooeit. Bozpeaenue apodu B crernenb. [enenue apodeii. ToxaecTBEHHbIS
npeoOpa3oBaHus palMOHAIbHBIX BeIpaxeHud. OyHkius y = k/x u ee rpaduk.

KBagpatHbie kopHn

ParnmonaneHple U UppaloHaibHble ynciaa. O01ue cBeIeHNs O IeHCTBUTEIbHbBIX
yncnax. KBaapatHerii koperb. ApudmeTrndeckuii KBaipaTHBIN KOPEeHb. Y paBHEHUE X =
a. [lonsiTiie 0 HaxOXIeHUH MPHUOIMHKEHHOTO 3HAYECHUs KBaJpaTHOro KopHsa. CBoiicTBa
KBaJIpaTHbIX KOpHEH. BBIHECEHNE MHOXHUTEINS 3a 3HAK KOpHs. BHeCEHHE MHOXUTEI
noJ1 3HaK kKopHs. [IpeoOpa3oBaHus BeIpaXKeHUMN, COEPIKALINX KBaIpaTHbIE KOPHHU.

KBaaparHbie ypaBHeHusI

KBagpatHoe ypaBHeHue. lIpuBeneHHoe kBagpaTHoe ypaBHeHue. HemnonHoe
KBaJIpaTHOE ypaBHEHHUE. YPABHEHUs, CBOIAIIMECA K KBaAgpaTHbIM. Dopmyiia KOpHEN
KBaJpaTHOTO ypaBHEHHUs. Pemenue 3a1a4d ¢ mOMOLIBIO KBaIPATHBIX YPABHEHUM.
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J{poOHbIe palMoOHAJILHbIE YPABHEHUS
Pemienrie npoOHBIX palMoOHAIBHBIX ypaBHEHHH. PereHue 3amad ¢ MOMOIIBIO
palMOHAJIBHBIX YPaBHEHUM.

Yuc/ioBble U JIMHEHHbIC HEPABEHCTBA.

YuciioBble HepaBEeHCTBA W HMX cBoWcTBa. CJIOKEHHE M YMHOXXEHHE YHCIIOBBIX
HepaBeHCTB. [lorpentHocTs U TOYHOCTH MpuOImkeHus. [lepeceduenne u oObeTUHEHHE
MHOXeCTB. UucnoBele mnpomexyTku. Jlunevnsle HepaBeHcTBa. IIpocrelimmue
HEPaBEHCTBA BUJA ax >b, ax <b. Pemienue cuctem AByX JIMHEHHBIX HEPABEHCTB C OJTHOU
nepeMeHHoM. OLieHKa 3HaYeHUI BbIPAKEHUN.

Crenenb ¢ HeJbIM IoKa3aTe/JIeM
OHpCI{eJIGHI/Ie CTCIICHH C I CJIBIM OTPHUIATCIIBHBIM IIOKA3aTCIICM. CBoiicTBa cTEeIeHU
C IOCJIBIM ITOKA3aTCIICM. CTaHﬂapTHBIﬁ B YUCJIa.

BeposiITHOCTH U CTATHCTHUKA.
COop ¥ TpynmUpoOBKa CTATUCTUYECKUX JaHHBIX. HarnsimHoe mnpencraBieHue
CTaTUCTUYECKON MHPOPMAIIHH.

KBaaparHbie HepaBeHCTBA.

JInHenHbIe HEpaBEHCTBA C OJJHUM HEHU3BECTHBIM. HepaBeHCTBa BTOPOM CTENEHU C
OJIHUM HEU3BECTHBIM. PalMoHalibHbIE HepaBeHCTBA. Meron wuHTEpBaioB. CHUCTEMBI
HEPABEHCTB.

Crenenb uncia.
Crenens uncna. Oynkius y=X". Kopens crenenn n. CpoiictBa KopHeil. KopHu
YETHOM M HEYETHOM cTeneHU. DyHKIUA KOPHS.

ITocaenoBaTeILHOCTH.
UucnoBele MOCIEI0BATEILHOCTH U MX CBOMCTBA. ApudMeTHYECKas MPOTPECCHs.
["'eomeTpuueckas nporpeccus. beckoneuHo yObIBaroIas reoMeTpruIecKasi Iporpeccusi.

Tpuronomerpuveckue GopmyJibl.
VYromn u ero mepa. Cunyc, KOCUHYC, TAHT'€HC, KOTaHTeHC yria. OCHOBHbBIE (POPMYIIBI
TPUTOHOMETPHH.

JJieMeHTbl NMPUOJIMKEHHbIX BbIYMCJICHUH, CTATUCTUKH, KOMOMHATOPUKH, U
TEOPUM BEPOSATHOCTEIA.

[Tpubnuxenus yncen. AGCONIOTHAS U OTHOCUTENIbHAS MOTPEUTHOCTH. AOCOTIOTHAS
BenuuMHa yucia. [Ipukuaka u oueHka pe3ynbTaToB BbluuciaeHuid. KomOuHatopuka.
BBenenue B TEOpUIO0 BEPOSTHOCTEM.
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TEMATHYECKOE IINTAHUPOBAHHUE

MOJVJIb «AJI'EBPA»

(303 gaca)

Ne | Tema KosmmuectBo vacos

7 xnacc

1 | [delicTBUTENbHBIC YKCTIA 17

2 | AnreGpanyeckue BhIPaKCHUS 60

3 | JIuneiiHble ypaBHEHHUS 18

4 | IloBTOpeHue 7
Uroro 102

8 KJtacc

1 | [pocteitmue pyukuu. KBagpatasie KOpHU 26

2 | KBampaTHble u pariioHaIbHBIC YpaBHEHUS 29

4 | JluneliHas, KBaApaTUYHas 22
U ApOOHO-TMHENHAs QYHKIINH

5 | CucreMsbl palliOHATBHBIX YPABHEHHIM 19

6 | [ToBropenue 6
Hroro 102

9 kiace

1 | HepaBencrtBa 31

2 | Ctenens yncia 15

3 | [locnenoBatenbHOCTH 22

4 | OnemeHThl TPHUOTMKEHHBIX BBIUMCICHUH,  Teopuu | 19
BEPOATHOCTEH, CTATUCTUKH, KOMOMHATOPHUKH

5 | IloBTOpeHnue 12
Htoro 99
Bcero 3a 7-9 knaccel 3034
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