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IInanupyemble pe3ybTaTbl 0OCBOCHHS Y4eOHOI0 nMpeaMera «AJuredpa»

JIuunocmmuuie pezynomamoi:

K nuyHOCTHBIM pe3yjibTaTaM U3Y4E€HHUsS MaTeMaTHKH Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
OTHOCATCS CIIEAYIOIINE YOSKICHUS U KauecTBa:

1) BocnuTaHuE POCCHUMCKOM TpPa)KJAHCKONW HJICHTUYHOCTH: MATPUOTU3MA, yBakeHUs K (OTeuyecTBy,
IPOLUIOE M HACTOSALIEE MHOIOHAIMOHAJIBHOIO Hapoaa Poccuu; oco3HaHMe CBOEMl STHUYECKON
MPUHAJJICKHOCTH, 3HAHUE UCTOPHH, SA3bIKA, KyJIbTYPhl CBOETO HapoOa, CBOETO Kpasi, OCHOB KYJIbTYPHOIO
Haciiequss HaponoB PoccuM M 4enoBedecTBa; YCBOEGHHE TI'YMAHUCTHUYECKHX, JIEMOKPATHUYECKUX U
TPaJMLMOHHBIX IEHHOCTEH MHOTOHAI[MOHAJIBLHOTO POCCHIICKOr0 OOIIECTBa; BOCIHUTAaHUE YYBCTBA
OTBETCTBEHHOCTH U A0Jra nepen Ponunoi;

2) ¢hopMUpOBaHHE OTBETCTBEHHOTO OTHOUICHHS K YYEHUIO, TOTOBHOCTH U CIIOCOOHOCTU OOy4aroumxcs K
CaMOpPAa3BUTHIO U CaMOOOpa30BAHMIO HAa OCHOBE MOTHMBALMU K OOYYEHHUIO M MO3HAHUIO, OCO3HAHHOMY
BBIOOPY U MOCTPOCHHUIO JaTbHEHIIeH HHIUBUAYATbHONU TpaeKTOPpUU 00pa3oBaHus Ha 6a3e OPUEHTUPOBKU
B Mupe mnpodeccuid U MpoPecCHOHANBHBIX MPEANOYTEHUH, ¢ y4ETOM YCTOMUYMBBIX IO3HABATEIBHBIX
HMHTEPECOB, a TaKXKE HA OCHOBE (POPMHUPOBAHUS YBAKHUTEIHLHOTO OTHONIICHUS K TPYAY, Pa3BUTHS OMBITA
y4acTus B COLIMAIbHO 3HAYUMOM TPY/IE;

3) dopMupoBaHUE IEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKM M OOIIECTBEHHON NPAaKTUKH, YUYMTHIBAIOLIETO COLIMAJIBHOE, KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE
MHOT000pa3ue COBPEMEHHOI'0 MUPA;

4) popmupoBaHHE OCO3HAHHOI'O, YBAXKUTEJIBHOIO M JIOOPOKEIATEIBHOTO OTHOLIEHUS K JAPYyromy
YeJIOBEKY, €ro MHEHHUIO, MUPOBO33PEHUIO, KYJIbTYpE, S3bIKY, BEepe, TPakJaHCKOW MO3UIIMU, K UCTOPUH,
KYJIbTYpE, PEJIUTHH, TPaAULUsAM, S3bIKaM, LIEHHOCTSIM HapoaoB Poccuu v Hapos10B MHUpa; FOTOBHOCTU U
CIIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIFOJIBMU U IOCTUTaTh B HEM B3aMOIIOHUMAHUS;

5) OCBOGHHE COIMATIBHBIX HOPM, MPABWJI MOBEICHUSA, pojied U (OpM COLMAIBHOW JKU3HU B TPYIIax U
CO00I1IeCTBaX, BKJIIOYAsi B3POCIbIe U COLMANIbHBIE COOOIIECTBA; Y4acTHe B IIKOJIHLHOM CaMOYIPaBJICHUN
U OOIIECTBEHHOW JKM3HM B TMpelesiaXx BO3PACTHBIX KOMIIETEHIMA € YYETOM pETHOHANBHBIX,
STHOKYJIBTYPHBIX, COI[HAIBHBIX U IKOHOMUYECKUX OCOOCHHOCTEN;

6) pa3sBUTHE MOPAJIBHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIIEHUH MOpAIbHBIX MPOOJIIEM Ha OCHOBE
JUYHOCTHOTO BBIOOpa, (OpMHUpPOBAHUE HPABCTBEHHBIX YYBCTB W HPABCTBEHHOTO TIOBEACHMS,
OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM IOCTYIIKAM;

7) bopMHupoBaHHE KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B OOLIEHMM M COTPYIJHHMYECTBE CO
CBEpPCTHHUKAaMHM, JETbMU CTapIIero M MIAJIIEro BO3pacTa, B3pOCIbIMH B IMpoIiecce 00pa30BaTEIbHOM,
0O0IIECTBEHHO MOJIE3HOM, yueOHO-HUCCIIE0BATENILCKOM, TBOPUECKOM U APYTUX BUIOB JIEATEIBHOCTH;

8) dopmupoBaHre I[EHHOCTH 3J0pPOBOrO M 0Oe3omacHoro obpasza JKW3HH; YCBOGHHE TMPaBUII
UHIUBUIYAJIbHOTO M  KOJJIEKTMBHOTO 0€30MacHOro IMOBEJEHUS B  YpPE3BBIYAHHBIX CUTYaIlMsIX,
YTPOXKAIOLIUX KU3HU U 370POBbIO JIIO/I€H, PAaBUJI MIOBEJCHHS Ha TPAHCIIOPTE U Ha JIOPOTax;

9) dopmHpoBaHHE OCHOB SKOJOTMYECKOM KYyJIbTYPBl COOTBETCTBYIOLIEH COBPEMEHHOMY YpPOBHIO
9KOJIOTMYECKOI0 MBIIIJIEHUS, pPa3BUTUE ONbITa SKOJIOTMYECKH OPHUEHTHPOBAHHOW pe(IeKCUBHO-
OIICHOYHOM M MPAKTUYECKON NEATEIbHOCTH B KU3HEHHBIX CUTYAIIHIX;

10) oco3Hanue 3HaYEHUs CEMBU B )KM3HU YEJIOBEKA M O0IECTBa, MPUHATHE IIEHHOCTH CEMEHHOM KU3HH,
YBKUTENIBbHOE U 3200TIMBOE OTHOILIICHHUE K WICHAM CBOEH CEeMbH;

11) pa3BUTHE ACTETUYECKOTO CO3HAHUS Yepe3 OCBOCHHE XYAO0KECTBEHHOr0 Hacieaus HapooB Poccun u
MHUDA, TBOPYECKOW JEATEIBHOCTH dCTETUUECKOTO XapaKTepa.

9.1. JIuyHOCTHBIE pE3yNbTaThl OCBOCHHS aJallTUPOBAHHOM 00pa30BaTEIbHOW MPOTrPaMMbI OCHOBHOTO
o011ero o0pa3oBaHusl JOKHBI OTPaXKaTh:

1) ans rmyxux, caabocCblaniux, T03AHOOTIOXIINX 00yYaroIuXCs:

CIOCOOHOCTh K COIMAJbHOM ajanTalil W MHTErpalu B OOIIECTBE, B TOM YHUCIIE NPHU peau3aliu
BO3MOXXHOCTE KOMMYHMKAIlUM Ha OCHOBE CIIOBECHOW pedM (BKJIIOYas YCTHYI0O KOMMYHHUKAIHIO), a
TaKXe, MpHU >KEeJAaHWHW, KOMMYHUKAIIMM Ha OCHOBE >KECTOBOM PEuUd C JIMIAMH, UMEIOUIUMHU HapyUIECHUs
clIyXa;

2) nnst 00y4aroLMXCsl C HApYIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arlapara:



= BJIaJICHHE HAaBBIKAMHU MPOCTPAHCTBEHHON M COIIMATIbHO-OBITOBON OPHEHTUPOBKH;

. YMEHHE CaMOCTOATENbHO U 0€30MaCHO NepeIBUraThcs B 3HAKOMOM M HE3HAKOMOM IIPOCTPAHCTBE
C UCIIOJIb30BAaHUEM CIIELUATIBHOIO 000PY/10BaHUS;

. CIOCOOHOCTh K  OCMBICICHHIO M AuddepeHunanuy KapTUHbl MHpa, €€ BPEMEHHO-
IIPOCTPAHCTBEHHOMN OpraHu3alny;

. CIOCOOHOCTh K OCMBICICHHIO COLIMAIbHOTO OKPYXEHHs, CBOErO0 MecTa B HEM, IpHHATHE
COOTBETCTBYIOIIMX BO3PACTY LEHHOCTEN U COLUAIIBHBIX POJICH;

3) 1t 00y4aroUIMXCs C PACCTPOMCTBAMU ayTHCTUYECKOIO CIIEKTpa:

. dopmupoBaHHE yYMEHHMS ~CIEAOBaTh OTPAaOOTAaHHOH CHUCTeME TpaBWJI  TOBEICHHUS U
B3aUMOJICICTBUS B NPHUBBIYHBIX OBITOBBIX, YUEOHBIX U COLMAIBHBIX CUTYalUAX, YACPKHUBATh I'PAHULIBI
B3aUMOJCUCTBUS;

3HAHHME CBOMX IMPEANOUTeHUH (orpaHu4eHHi ) B ObITOBOM cepe u chepe HHTEpPECOB.

Memanpeomemmnule pe3yibmamol 0C60CHUA:

1) yMeHne caMOCTOATENbHO ONpPENEssATh LeIU CBOEro OOy4eHUs, CTaBUTh U (OPMYJIUPOBATh AJis ceOs
HOBBIE 337jaul B y4yéOe W IO3HABaTEJIbHOM JEATENIBHOCTH, Pa3BUBAaTh MOTHBBI M HHTEPECHI CBOEH
IIO3HABATEJILHOMN 1EATEIbHOCTH;

2) yMEHHE CaMOCTOSITENIbHO IJIAHUPOBATh MYTH JIOCTHXKEHUS Ii€Jiel, B TOM YHUCIIE albTEpHATUBHBIC,
OCO3HaHHO BbIOMpaTh Hanbosee 3(h(hekTUBHBIE CIOCOOBI PElIeHNs y4eOHBIX U [T03HABATENIbHBIX 33/1a4;

3) yMeHHE COOTHOCUTDH CBOU JIEHCTBUS C INIAHUPYEMBIMU PE3yJIbTaTaMH, OCYLIECTBIIATH KOHTPOJIb CBOEH
NeSITeIbHOCTH B Ipolecce JOCTHXKEHHs pe3ysbTaTa, ONpPEIeNsATh CHOcoObl JeHCTBHM B paMKax
IOPEJUIOKEHHBIX YCIOBUH U TpeOOBaHMUH, KOPPEKTUPOBAaThH CBOM [JCHCTBUSL B COOTBETCTBHM C
V3MEHSIIOLIENCS CUTYalueH;

4) yMmMeHHE OLICHMBAaTh NPABUILHOCTb BBINOJIHEHUS Yy4eOHOW 3a/auM, COOCTBEHHBIE BO3MOXHOCTH €€
peleHus;

5) BIaJeHME OCHOBAaMH CaMOKOHTPOJI, CaMOOLICHKH, NPUHATHS PpEUIeHUMH U OCYIIECTBICHUS
OCO3HaHHOTI'0 BHIOOPA B y4eOHOM U MO3HABATEIbHOMN 1EATEIIbHOCTH;

6) yMeHue onpenensTh MOHITHS, CO3/1aBaTh 000OLIEHHS, YCTaHABIMBATh AHAJIOTUH, KJIaCCU(ULIMPOBATh,
CaMOCTOSITEJIbHO BBIOMpATh OCHOBAHUS M KPUTEPUHU Ul KJIACCU(PHUKAIMU, YCTAHABIMBATH NPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTD JIOTUUECKOE PacCykKJIECHUE, YMO3aKII0UeHNEe (MHIAYKTUBHOE, IEAYKTUBHOE
Y TI0 QHAJIOTUH) U JI€1aTh BBIBOJIBI;

7) yMeHHE co37aBaTh, IPUMEHATH U PeoOpa30BbIBATh 3HAKU U CUMBOJIbI, MOJIEIU U CXEMBI JIJISl PELICHUS
y4eOHBIX U MMO3HABATEIbHBIX 33]a4;

8) CMBICIIOBOE UTEHUE;

9) yMeHHe OpraHuM30BbIBaTh y4yeOHOE COTPYJHHUYECTBO M COBMECTHYIO JIEATENBHOCTh C YUUTENIEM H
CBEpPCTHHKaMM; paboTaTh WHAMBHIYaJlbHO W B TpyIIe: HaXOAUTh OOIIee pelIeHHEe U pa3peliaTh
KOH(JIMKTHI HA OCHOBE COTJIACOBaHMS MO3MLMK M yuéTa MHTEpecoB; (JOpMYIMPOBATh, APIYMEHTUPOBATh
M1 OTCTauBaTh CBOE MHEHUC;

10) ymMeHHe 0CO3HaHHO MCIOIB30BaTh PEUYEBbIE CPEICTBA B COOTBETCTBUU C 33Jjaueii KOMMYHHUKAIMU JUIs
BBIPQXXEHUSI CBOMX YYBCTB, MbICJIEH M MOTPEOHOCTEM; MIIaHUPOBAHUS U PETYIISILIMM CBOEH JESITENbHOCTH;
BJIaJICHNE YCTHOM U MMUCBMEHHOW PEYBI0, MOHOJIOTHYECKON KOHTEKCTHON PEUBIO;

11) ¢opmupoBanue u pa3BUTHE KOMIETEHTHOCTHM B O0OJIACTH MCIOJIb30BaHUS HH(POpPMaIMOHHO-
KOMMYHHKAIIMOHHBIX TexHoNoruit (nanee MKT— komnerenum);

12) dopMupoBaHue U pa3BUTHE FKOJIOTMUECKOTO MBIIUICHUS, YMEHUE IPUMEHSATh €T0 B IO3HABATENbHOIA,
KOMMYHHKATHBHOH, COLIMANIbHOM MPAKTHUKE U MPO(eCcCHOHAIBHON OpUEHTAIUH.

10.1. MeranpenMeTHble pe3ynbTaThl OCBOEHHUS aJalTUPOBAHHOM 00pa30BaTEeIbHOM MPOTpamMMBbl
OCHOBHOT'0O 00111ero 00pa30BaHUs JOJKHBI OTPAXKaTh:

1) ans ryxux, caabocplanx, N03AHOOIOXIINX 00yYaroIIUXCs:

BJIAJICHUE HaBBIKAMU ONpEICNCHUs W MCIpPaBICHUS CHeUU(PUYECKUX OIIMOOK (arpaMMaTU3MOB) B
NIMCbMEHHOW U YCTHOU pEvH;

2) nnst 00y4arOLIMXCS C PAacCTPOICTBAMU ayTHCTUYECKOTO CIIEKTpa:



o ¢dopmupoBaHHE CIMOCOOHOCTH IJIAHUPOBATh, KOHTPOJIUPOBATH M OLIEHUBATh COOCTBEHHBIE
y4eOHble JEHCTBUA B COOTBETCTBUM C IIOCTABICHHOM 3aJadyell M YCIOBUAMM €€ pealn3aluu IpU
COIIPOBOYKAAIOIIEH TOMOLIH I1€JarOrMuYecKOro pabOTHUKA U OpraHU3YIOIIEN IOMOIIM ThIOTOPA;

o (dopMHpoBaHUEe YMEHHs ONpeAesaTh Hanbosnee F3PPEeKTUBHBIE CIOCOObI JOCTHKEHMSI pe3ysbTara
IIPY COIIPOBOKIAIOIIEH MOMOIIM EIarornyeckoro paboOTHUKA U OPraHU3YIOIEeH IOMOLIH ThIOTOPA;

. dopMHupOBaHHE YMEHHUS BBIIOJHATH JACHCTBHS 1O 33JaHHOMY alTOpPUTMYy HIM 00Opasily MpH
COIPOBOYKAAIOIIEH TOMOLIH I1€JarOrMu4ecKoro pabOTHUKA U OpraHU3yOIIEH TOMOIIN ThIOTOPA;

o (bopMHpOBaHUE YMEHMSI OLIEHUBATh PE3YJIbTAT CBOEH NESITEIbHOCTH B COOTBETCTBUU C 33 JaHHBIMU
JTaJIOHAMH [IPX OPTaHU3YIOIIEH IIOMOILHU ThIOTOPA;

. ¢dopmupoBaHHEe YMEHHS aJ€KBAaTHO pearupoBaTh B CTAHJAPTHOW CHTyallMu HA yCIEX U HEyjady,
KOHCTPYKTHUBHO JCMCTBOBATh JaXK€ B CUTYaLMsX HEyCIeXa [IPU OPraHU3yIOLIEH IIOMOLIHU ThIOTOPA;

o pa3sBUTHE CIIOCOOHOCTH CaMOCTOSATENILHO OOPATUTHCS K IearorudeckoMy paboTHUKY (Tenarory-
IICHXOJIOTY, COLIMAJIbHOMY II€/1arory) B CIy4ae JIMYHbIX 3aTPYAHEHUI B pelIeHMH KaKoro-1ubo BOIpoca;

. dopMHpOBaHHE YMEHHS AKTHBHOTO HCIOJb30BAHUS 3HAKOBO-CHUMBOJIMYECKUX CPEICTB IS
npeicTaBieHus HHGopMaluu 00 H3yyaeMbIX OOBEKTaX M IpOLEccax, Pa3IUYHBIX CXEM pelleHHs
y4€OHBIX M MPAKTUYECKUX 3a/1a4 IIPU OPTaHU3YIOLIEH MOMOIIHY NIEeAarora-rncuxoyiora u TbloTopa;

o pa3BUTHE CIIOCOOHOCTH CaMOCTOSATENbHO JIEHCTBOBATh B COOTBETCTBHM C 33/laHHBIMU 3TaJOHAMHU
OpyU MOUCKEe MHGPOpPMALMU B PA3IUYHBIX MCTOYHUKAX, KPUTUYECKH OLIEHMBATh U HMHTEPIPETUPOBATDH
[0JIy4aeMyt0 HH(POPMAIUIO U3 PA3IMUHBIX UICTOYHHUKOB.

IIpenmeTHble pe3yJbTaThl H3y4eHHs Y4eOHOI0 npeaMera «AJredpa» A0JKHbI OTPaKaTh:

1) ¢opMupoBaHue NpPEACTaBICHUH O MaTeMaTHUKE Kak O METOJE II03HAHUS JIeHCTBUTEIBHOCTH,
IIO3BOJISAIOILEM ONMCHIBATh U U3y4aTh PEAJIbHBIE IPOLIECCHI U SABJICHUS:

OCO3HaHUE POJU MaTeMaTUKU B pa3Butun Poccun u mupa;

BO3MO>KHOCTb IIPUBECTU IIPUMEPBI U3 OTEUECTBEHHON U BCEMUPHON NUCTOPUU MAaTEMaTUYECKUX OTKPBITHH
U UX aBTOPOB;

2) pa3BuTHE yMeHUH paboTaTh C y4eOHbIM MaTeMaTHMYECKUM TEKCTOM (aHAJIM3UPOBaTh, W3BICKATh
HEOOXOIUMYI0 HMH(POpMAIMIO), TOYHO U TIPaMOTHO BbIpa)KaTb CBOM MBICIM C IPUMEHEHUEM
MaTeMaTHYeCKOW TEPMUHOJIOTMU U CUMBOJIMKH, IPOBOIUTH KIaCCU(PUKAIMH, JIOTHYECKHEe 00OCHOBAHUS,
JI0Ka3aTesIbCTBA MATEMAaTHYECKUX YTBEPKICHUM:

OIICPUPOBAHUE IIOHATUAMM: MHOMKECTBO, OJJIEMEHT MHOXKECTBA, IIOJMHOXKECTBO, IIPUHAJJICKHOCTD,
HaXOXJEHUE IIepecedyeHUsl, OOBEIUHEHMsI IIOJMHOKECTBA B IMPOCTEHIIMX CHUTyalUsX; pelIeHHe
CIOKETHBIX 3a/1a4 pa3HbIX TUIIOB Ha Bce apu(METHUECKUE EHCTBHUS;

IpPUMEHEHHE croco0a MOMCKa pPELIeHUs 3a/ladd, B KOTOPOM pAaCCYKJIEHUE CTPOUTCS OT YCJIOBHS K
TpeOOBaHUIO WK OT TPEOOBaHMS K YCIOBHIO;

COCTABJICHUE TUIAHA PEUICHUS 3a/1a4H, BBIJCIICHUE TAIlOB €€ PEIICHUS, MHTEPIPETALUs BBIYUCIUTEIbHBIX
pe3yNbTaTOB B 3aJa4€, UCCIEAOBAaHUE NIOJIyYEHHOIO PELICHUS 3a1a4U;

HAaxXOJKJICHUE IPOIEHTa OT YMCJIA, YUCIA MO MPOLEHTY OT HEr0, HAXOXKIACHUS MPOLICHTHOTO OTHOLIEHUS
JBYX 4YUCEJ, HAXO0XKACHUS MPOLEHTHOIO CHUKEHUS WM MPOLEHTHOIO MOBBIIIECHUS BEIIMYUHBI; PEIICHUE
JIOTHUYECKHX 3a/1a4;

3) pa3BuTHE MPEJCTABICHUH O YUCIIE M YMCIOBBIX CHCTEMaX OT HaTypalbHbIX A0 IeHCTBUTEIbHBIX YHCET;
OBJIQ/ICHHE HABBIKAMH YCTHBIX, IUCbMEHHBIX, NTHCTPYMEHTAJIbHBIX BBIUACICHUN:

ONEpUPOBAHUE TOHATUAMHU: HATYpaJIbHOE YHCIO, LIEJI0€ YHUCI0, OOBIKHOBEHHAst ApoOb, JecsTHUYHas
Jpo0b, CMEIIAHHOE YHCJII0, PAL[HOHAIIBHOE YHCII0, UPPALMOHAIBHOE YHCIIO;

UCIIOJIb30BaHUE CBOMCTBA YMCEN M 3aKOHOB apu(METHUECKUX OINEpaluil ¢ YMCIaMU NP BbINOJIHEHUH
BBIYHCIICHUI;

WCIIOJIb30BAaHNE NPU3HAKOB JEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHWH BBIYMCICHUN W PELICHUU
3a/1ad4;

BBIIIOJIHEHNE OKPYTJICHUS YUCEN B COOTBETCTBUHM C IPABUIIAMHY;

CpaBHEHUE YHCEIl,

OLICHUBAHHE 3HAYCHMS KBAJIPATHOIO KOPHS U3 MOJIOKHUTEIBHOTO LIEJIOT0 YUCIIA;

4) oBilaziecHWe CUMBOJIBHBIM SI3BIKOM alreOphl, IpreMaMH BBIIIOJIHEHHUS TOXKIECTBEHHBIX MpeoOpa3oBaHuil
BBIPAKEHUM, PEIICHUS] YPAaBHEHUH, CUCTEM YPaBHEHH, HEPAaBEHCTB U CHCTEM HEPABEHCTB;



YMEHHsI MOJICTTUPOBATh PEATbHBIC CUTYAllMH Ha S3BIKE alareOpbl, UCCIIENOBATh MOCTPOCHHBIE MOJETHU C
UCIIOJIb30BAaHUEM ammapara anreOpbl, HHTEpIPETUPOBATh MTOJYYECHHBIN pe3ynbTar:

BBITIOJIHEHHE HECJOXKHBIX MPeoOpa3oBaHUM JJisi BBIYKMCICHUS 3HAYEHHM YHUCIOBBIX BBIPAXKEHUH,
COJIeprKalliX CTEMEeHH ¢ HATypaJIbHBIM IOKa3aTeNieM, CTEIIEHU C LIeJIbIM OTPULIATEIbHBIM TOKa3aTelNeM;
BBITIOJTHEHHUE HECJIIOKHBIX MTPEOOPa30BAHMM 1ETBIX, APOOHO PAIMOHATHLHBIX BHIPAKEHUN M BBIPAKEHUH C
KBAJIpAaTHBIMU KOPHSIMH; pPAacKpbIBaTh CKOOKHM, MPHUBOJIUTH IOJOOHBIE cCllaraeMble, HCIOJIb30BaTh
(bOpMYITBI COKPAIIEHHOTO YMHOKEHUS;

pellieHne TUHEHHBIX U KBaJpaTHBIX YpaBHEHHUI U HEPAaBEHCTB, YPAaBHEHUN M HEPABEHCTB, CBOJSIIMXCS K
JTUHEHHBIM WM KBaJPaTHBIM, CUCTEM yYpaBHEHUW W HEPABCHCTB, M300paKEHUE PEIICHUN HEPaBEHCTB H
UX CHUCTEM Ha YUCJIOBOU MPAMOMN;

5) oBnajicHUe CUCTeMON (YHKIIMOHATBHBIX MOHITHIA, Pa3BUTHE YMEHHSI UCIIOJIb30BaTh ()YHKITMOHAIHHO-
rpaduyeckue mpencTaBiICHHs] IJs PELICHUS PAa3IMYHBIX MaTeMaTU4YeCKUX 3afad, A1 OMHCAHUS U
aHaJIn3a peaybHbIX 3aBUCUMOCTEH:

orpezesieHue TOJOKEHUSI TOYKM MO €€ KOOpAMHATaM, KOOpPJAMHATHI TOYKHM MO €€ MOJIOKEHUIO Ha
MJIOCKOCTH;

HaxOoXJeHue mo rpaduky 3HaueHUU (YHKIUH, 00JaCTH OMpeeNieHUs, MHOXECTBA 3HAUCHUN, HYJeH
(GYHKIMH, TIPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, ITPOMEKYTKOB BO3PACTaHUS W YOBIBAHUS, HAUOOJBIICTO U
HAUMEHBIIIETO 3HaUeHUs QYHKITUH;

NOCTPOCHHE TpaduKa JTUHEWHOW U KBaAPATHIYHON (QYHKIIUH;

orepupoBaHrue Ha 0a30BOM YpOBHE MOHATHAMH: IOCIIEIOBATEIbHOCTh, apu(pMeTHdecKas Mporpeccus,
reoMeTpuuecKasi Mporpeccus;

MCIOJIb30BaHNE CBOICTB JIMHEWHON M KBaJIpaTUYHOW (PYHKIMHA M MX IpadUKOB MpU pEIICHUHU 3a1ad U3
JIPYTUuX Y4eOHBIX IPEIMETOB;

6) OBJIaJiecHHE T€OMETPUUYECKUM SI3BIKOM; Pa3BUTHE YMEHHUS UCIOIb30BaTh €ro JJIsi ONMUCAHUS MPEAMETOB
OKPYKAIOIIET0 MHUpA; pPa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN, W300pa3HTEIbHBIX YMCHHIA,
HABBIKOB T'€OMETPUYECKHUX MOCTPOCHHU:

OTIEpUPOBAHUE TOHATUSAMHU: (PUTYpA, TOYKA, OTPE30K, MpsiMasi, Jyd, JOMaHas, Yroj, MHOTOYTOJbHUK,
TPEYTOJIbHUK U YETHIPEXYTOJIbHUK, MPSIMOYTOJbHUK U KBAJIpaT, OKPY>KHOCTb U KPYT, HMPSIMOYTOJbHBIH
napajuienenunes, Kyo, map; M300paKeHHE H3y4aeMbIX (UTYpP OT PYKH M C TIOMOINBIO JIMHEHKH U
LHUPKYJLS,

BBITIOJIHEHHE U3MEPEHUsI JJIUH, PACCTOSHUM, BEJIMUUH YTIJIOB C MIOMOIIBI0 MHCTPYMEHTOB JIJIsi U3MEPEHUMN
JUTVH U YTJIOB;

7) bopmMupoBaHHE CHCTEMATHYECKUX 3HAHMM O TJIOCKUX (UTYpax U WX CBOMCTBAX, MPEJCTABICHUNU O
MPOCTEUIINX MPOCTPAHCTBEHHBIX TENaX; Pa3BUTHE YMEHHN MOJEIMPOBAHUS PEAJbHBIX CUTYyallMil Ha
SI3BIKE TEOMETPUH, UCCIICIOBAHUSI TIOCTPOSHHON MOJIENH C UCIIOIB30BAaHHEM T€OMETPUUECKUX TOHITHI U
TEopeM, amnrmapaTa aareOpsl, perieHusi TeOMETPHUYECKUX U MPAKTUYECKUX 3a/1ay:

omepupoBaHre Ha 0a30BOM YypOBHE TOHSATHUSAMH: PABEHCTBO (uryp, MapalieNbHOCTh U
NEePHEHANKYISIPHOCTD MPSIMBIX, YTIIbl MEKY NPSIMBbIMH, IEPIEHIUKYISAP, HAKIOHHAS, IPOCKLINS;
MIPOBE/ICHHE JI0KA3aTEIHCTB B TEOMETPUH;

orepupoBaHrue Ha 0a30BOM ypOBHE MOHSATUSMHU: BEKTOp, CyMMa BEKTOPOB, MPOU3BEACHHUE BEKTOpa Ha
YHUCJI0, KOOPJIMHATHI Ha TUNIOCKOCTH;

pElIeHNe 3a/ay Ha HaXOXKJIEHUE TeOMETPUYECKUX BEIWYMH (IJIMHA M PACCTOSIHUE, BEIWYMHA YIIIa,
TJIOMIA]Ih) IO 00pa3IaM MIIH allfTOpUTMaM;

8) oBmageHHE MPOCTEHIIMMU Crmoco0aMu TMPEACTaBICHHUS W aHalu3a CTAaTUCTHYECKUX JaHHBIX;
dbopMHupOBaHKE MPEACTABICHUN O CTATUCTUYCCKUX 3aKOHOMEPHOCTSIX B PEATHPHOM MHUPE M O Pa3IUIHBIX
crocobax WX W3YYEeHHs, O TPOCTEHUINUX BEPOSITHOCTHBIX MOJENSX; Pa3BUTHE YMEHUU U3BIEKATh
uH(popMaIrio, MpeaCTaBICHHYIO B Ta0IUIlax, HA AUarpaMMax, rpadukax, ONMMChHBaTh U aHATH3UPOBATH
MAaCCHBBI YUCJIOBBIX JAHHBIX C MOMOIIBIO MOJXOJAIINX CTATUCTUUYECKUX XAPAKTEPUCTHUK, UCIIOIH30BAThH
MMOHUMaHNE BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIIUX SBIICHUN MTPU TPUHATHH PEIICHUMN:

dbopMUpOBaHHE TIPEACTABICHHUS O CTAaTHCTUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTH CIy4aiiHOTO
COOBITHS;

peleHre MPOoCTeHITNX KOMOMHATOPHBIX 3a/1a4;



onpeacICHUC OCHOBHBIX CTATUCTUYCCKUX XAPAKTCPUCTUK YN CIIOBBIX Ha60p013;

OLICHUBAHME U BbIUMCIICHUE BEPOATHOCTH COOBITHS B MPOCTEUIINX CIyYasix;

HAJIMYUC MPEACTABIICHUA O POJIM MMPAKTUICCKU JOCTOBCPHBIX U MAJIOBECPOATHBIX COGBITI/IfI, O pOJIM 3aKOHa
OOJIBIINX YKCET B MACCOBBIX SIBJICHUSIX;

YMCHHUC CPAaBHUBATb OCHOBHBIC CTATUCTUYCCKHC XaPAKTCPUCTHUKHU, MOJTYUYCHHBIC B MPOLCCCC PCUICHUA
MPUKIIATHON 3a/1a4M, U3YUCHUS PEAbHOTO SIBJICHMUS,

9) pa3BuTHE yMEHUU MNPUMEHITb HU3YyYCHHBIC MOHSTHUS, PE3YJAbTaThl, METOIbl JUIS pPELICHUs 3aaad
MPAKTUYECKOr0 XapakTepa U 3a7ad M3 CMEXKHBIX JUCIMIUIMH C HCIOJIb30BAaHUEM MpU HEOOXOIMMOCTH
CIIPpaBOYHBIX MAaTCpHAJIOB, KOMIIBIOTCPA, IT1OJIb30BATHCA 0LI€HKOI>'I u HpHKHIIKOfI Ipru MPAKTHYCCKUX
pacueTax: pacrio3HaBaHHE BEPHBIX U HEBEPHBIX BbICKA3bIBAaHUII;

OLICHUBAHUEC PC3YJIbTATOB BBIYUCIICHUU IIpU pCHICHUHA MMPAKTUYCCKUX 3aa4;

BBITNIOJTHEHHE CPABHEHUS YMCEI B PEAIbHBIX CUTYalIUAX;

MCII0JIb30BAaHUE YUCIIOBBIX BBIPQXKEHUN IPU PELIEHUH NPAKTHUUYECKUX 3a/ad U 3aJad U3 JPyrux y4yeOHbIX
IPEIMETOB;

pelIeHre MPaKTUYECKHX 33/1a4 ¢ IPUMEHEHHUEM MPOCTEHIINX CBOMCTB UTYD;

BBITMIOJTHEHHE MTPOCTEHIIINX TOCTPOSHUN 1 U3MEPEHUI Ha MECTHOCTU, HEOOXOAUMBIX B PEAIbHOM JKU3HH.
BoinyckHuk Hayuutcesi B 7-9 kiaccax (A7l MCNOJIL30BAHUS B MOBCEHEBHOM KU3HM U o0ecreyeHust
BO3MO’KHOCTH YCIIEIIHOT0 MPOAO0JIKeHHs 00pa3oBaHusi Ha 02a30BOM YPOBHeE)

DJieMeHTHI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTHKH

. OnepupoBarb Ha 0a30BOM ypoBHEl TMOHATHSMU: MHOXECTBO, 3JIEMEHT MHOXECTBA,
IIOJAMHOK€ECTBO, IIPUHAJIEKHOCTD;

. 3a/1aBaTh MHO>KECTBA IIEPEUNCICHUEM UX JJIEMEHTOB;

. HaXOJUTh IepeceyeHne, 00beAMHEHNE, IOJJMHOKECTBO B IPOCTEHIINX CUTYalUsX;

. olnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHSAMM: ONpEAEICHHE, aKCHUOMa, Teopema,
JI0Ka3aTelIbCTBO;

. IIPUBOAUTH IIPUMEPBI U KOHTPIIPUMEPHI IS TIOATBEPKACHUSA CBOUX BBICKA3bIBAHMI.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPEeIMETOB:
® CMONB30BaTh TpaduuecKkoe MpeACTaBICHHE MHOXECTB JUIS OINUCAHUS pPEalbHBIX MPOILIECCOB U
SIBIICHUH, IPU PEUICHUH 3a/1a4 IPYTUX YUeOHBIX MPEAMETOB.
Yucaa
e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSMHU: HATYPaJbHOE UYWCIO, IIEI0€ YUCIO, OOBIKHOBEHHAsS
IpoOb, AecsITUUHAs Ipo0b, CMEIIaHHas JpoOb, pallMOHAIBHOE YUCIO, apUPMETHUECKUI KBaIpaTHBII
KOPEHB;
® JCIOJI30BaTh CBOMCTBA YKMCEI U MpaBUjia ACHCTBUIN NPHU BHINOJHEHUN BBIYUCIICHUN;
WCIIOJIH30BaTh MPHU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BHIMOTHEHUH BBIUMUCICHUN W PEIICHUU
HECJIOJKHBIX 337144,
BBINIOJIHSATH OKPYTJIEHUE PAallMOHAIBHBIX YHCENl B COOTBETCTBUU C IIPABUIIAMU;
OIICHUBATh 3HAYEHHE KBAPATHOTO KOPHS U3 MOJIOKUTEIBHOIO LIEJIOT0 YUCIA;
pacno3HaBaTh pallMOHAJIbHbIE U UPPAIMOHAJIBHBIE YHUCIIA;
CpPaBHUBATH YHUCJIA.
NMOBCEIHEBHOM KM3HU M NPH U3YYECHUH APYTHX MPEAMETOB:
OIICHUBATDH PE3YNIHTATHl BBIYUCICHHUH MPU PEIICHUH MPAKTHIESCKUX 33714,
BBITIOJIHSITh CPABHEHUE YHCEI B PEAIbHBIX CUTYalLIHSIX;
COCTaBIISITh YHCJIOBBIE BBIPAKCHUS NP PEIICHUH MPAKTHYECKHUX 3a7ad U 3a7a4d U3 JPYTUX y4eOHBIX
MPEMETOB.
To:knecTBeHHbIE IPeodpa3oBaHUs
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13pecb n panee — Pacno3HaBaTb KOHKPETHbIE NPUMEPbI 06LLI,I/IX MOHATUM NO XapPaKTeEPHbIM NPU3HAKaMm,
BbIMNOJIHATb I,CI,(E[;1CTBI/1FI B COOTBETCTBUU C onpeaeneHnem n I'IpOCTEﬁLUMMM CBOMCTBAMMW NOHATUN,
KOHKPETU3NPOBaATb NpMMepamm o6u.|,v|e NOHATUA.



e BuIMONHATE HECTOXKHBIE MPEeoOpa3oBaHUs JJIsl BBIUYMCICHUS 3HAYCHWH YHCIOBBIX BBIPAXKCHUH,
COIEep/KallMX CTENEHUW C HAaTypaJbHBIM I[IOKA3aTelIeM, CTENEHM C LEIbIM OTPHULIATEIbHBIM
HIOKa3aTeseM;

® BBINOJHATh HECIOXHBIE NPeoOpa3oBaHUs IEIbIX BBIPAKEHHH: pacKpblBaTh CKOOKH, MPHUBOIMUTH
0J00HBIE ClIaraeMble;

® UCHOJB30BATH (POPMYIIBI COKPAIIEHHOTO YMHOXEHHS (KBaJpaT CyMMBI, KBaIpaT pasHOCTH, Pa3HOCTh
KBaJIpaToOB) JJIsl YIIPOLLEHUS BBIUMCICHUN 3HAUYEHU I BBIpAKEHUI;

® BBINOJHATH HECIOXKHBbIE MpPeoOpa3oBaHus JPOOHO-TMHEHHBIX BBIPAKEHUH M BBIPAKEHUH C
KBaJIPaTHBIMU KOPHSIMHU.

B noBceHeBHOM KU3HM M TIPM M3Y4YECHHHU APYTUX NPeJIMETOB:

® [IOHMMAaTh CMBICJI 3aIIUCH YHCJIAa B CTAHJAPTHOM BUJE;

e OnepupoBaTh Ha 6A30BOM YPOBHE IOHATUEM «CTAHJAPTHASI 3AIIUCh YUCIIA.

YpaBHeHus1 1 HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM YpOBHE IOHATUSMU: PaBEHCTBO, UUCIIOBOE PABEHCTBO, YPABHEHUE, KOPEHD
YPaBHEHUs, PELIEHUE YPABHEHMS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEILIEHNE HEPABEHCTBA;

® [POBEPATH CIPABEIIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

® peliarh JUHEHHbIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOASIILIUECS K JIMHEUHBIM;

® pellaTh CUCTEMBI HECIIOKHBIX JIMHEHHBIX YpaBHEHUN, HEPABEHCTB;

® [IPOBEPATH, ABJSAETCS JIU IAaHHOE YUCIIO PELICHUEM YPaBHEHUs (HEPABEHCTBA);

e pemarh KBaJApaTHbIC YpaBHEHUs 1O (OpMYyIie KOpHEH KBAaJPATHOTO YpaBHEHUS;

e 1300pa)kaTh PELICHUS HEPABEHCTB U UX CUCTEM Ha YUCIIOBOW IPSIMOM.

B noBceHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

® COCTaBJIATH M PELIaTh JUHEHHbIE YpaBHEHUS MPU PEIICHUU 337a4, BOSHUKAIOIIUX B APYTUX YU4EOHBIX
npeaMerax.

DOyHKIUH

e Haxoauts 3HaueHue QYHKIMH MO 33JJAHHOMY 3HAUYCHHUIO apTyMEHTa;

® HAXOAWTH 3HAUCHHE apryMEHTa I10 3aJaHHOMY 3HAYCHUIO (DYHKIIMU B HECTIOKHBIX CUTYAIHAX;

® OmpeleNsITh MOJOXKEHHE TOYKM IO €€ KOOpAMHATaM, KOOPJIWHAThl TOYKH MO €€ IOJOKEHHUIO Ha
KOOPAWHATHOW IUIOCKOCTH;

e 10 rpaduKy HaXoAUTh OOJIACTH OINpPENENIEHUsl, MHOKECTBO 3HAUCHHH, HYJIN (QYHKIMH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHMs M yObIBaHUs, HAHOOJbIlIEE U HAaUMEHbIIEe 3HAUCHUS
bynKmm;

® CTpOUTH rpaduK JUHEHHOHN QyHKINHY;

® [IPOBEPATH, SIBISIETCA JIU AAHHBIN rpaduk rpadgukomM 3agaHHON GYHKIMHM (JIMHEHHOM, KBaIpaTUYHOM,
00paTHON IPONOPIUOHATIBHOCTH);

e OmpenensITh NPUOIMKEHHBIE 3HAUEHUS! KOOPIMHAT TOUKH MepecedeHus rpagukoB GyHKINMT;

e OnepupoBaTh Ha 0A30BOM YPOBHE MOHATHAMM: MOCIEA0BATEILHOCTh, apU(METHUYECKas MPOrpeccus,
reoMeTpHUecKas IPOrpeccus;

e pemarh 3aJayd Ha MPOTPECCHM, B KOTOPHIX OTBET MOXET OBITh IOJIyYEH HEMOCPEIACTBEHHBIM
nmojicueTom 6e3 mpumMeHeHus (Gpopmyi.

B noBceHeBHOM KU3HHM M TIPH M3YYCHHHU APYTUX NPEIMETOB:

® CNOJIb30BaTh TIpaUKy peabHbIX IPOLIECCOB U 3aBHUCHUMOCTEH il ONpEeNeNeHHUs HMX CBOMCTB
(HauOosnplIMe W HaWMEHBIINE 3HAYeHMs, NPOMEXKYTKH BO3pacTaHUS U YyObIBaHUS, O0OJACTH
MOJIOKHUTEBHBIX U OTPULIATEIbHBIX 3HAYEHUH U T.I1.);

® 1CIIOJIB30BaTh CBOMCTBA JIMHEHHOW (PyHKUIMHU U ee rpaduK Mpu peuieHUH 3a/1ad U3 JAPYrux yueOHBIX
IIPEIMETOB.

TekcroBbIe 321241

e PemiaTh HeCNOKHBIE CIOKETHBIE 3a/1a4M Pa3HbIX TUIIOB Ha Bce apudMeTndyecKue 1eicTBus;

® CTPOMTH MOJIENb YCIOBMS 3ajaudl (B BHJE TaOJUIIbI, CXEMbl, pUCYHKA MJIM YpaBHEHMS), B KOTOPOM
JTaHbl 3HAYEHUS JIBYX U3 TPEX B3aMMOCBA3aHHBIX BEJIMUMH, C IIEJIBIO IOMCKA PELICHMS 3a/1a4U;



® OCYIIECTBIIATH CIOCOO MOMCKA PEIICHUs 3a/Ja4d, B KOTOPOM PACCYKIEHHE CTPOUTCS OT YCJIOBUS K
TpeOOBAHUIO UK OT TPEOOBAHMS K YCIOBUIO;

® COCTaBJIATH IUIAH PEIICHUS 33]1a4H;

¢ BBIACIIATDH 3TAallbl PCIICHUA 3a/1a4U;

¢ HHTCPHPCTUPOBATL BBIYHUCIWUTCIBHBIC PE3YJILTAThl B 3a4a4C, HCCICAOBATH IIOJIYYCHHOC PCHICHUC
3a]a4u;

® 3HATh Pa3IMYUE CKOPOCTEH OOBEKTA B CTOSTYCH BOJIE, TPOTUB TCUCHHS U 110 TCUYCHUIO PEKH,

e pemarh 33Ja4d Ha HAXOXKJCHHE YaCTH YUCIIa M YKCIIa IO ero YacTH,

e pemarh 3aJa4d Pa3HBIX THUIOB (Ha pa0oOTy, Ha TOKYIKH, Ha JBIKCHHE), CBS3BIBAIOIINX TPH
BCJIIMYHHBI, BBIACIIATL 3TU BEJIMUYWHBI 1 OTHOIICHUA MCXKY HUMU,

® HAXOJUTh MPOIEHT OT YKCIA, YACIO MO MPOICHTY OT HEro, HaXOJWUTh MPOICHTHOE CHIDKCHHE HIIH
MPOIICHTHOE TIOBBIIICHUE BETHYUHBI;

® pemarh HECIOXKHBIC JIOTHYECKHE 3a7a4ll METOJIOM PACCYKACHUH.

B noBceHeBHOM KU3HM M TIPM M3Y4YEHHH APYTUX NPeIMETOB:

® BBIIBUTATh TUIIOTE3bl O BO3MOKHBIX IPEJEJIbHBIX 3HAYEHHUAX MCKOMBIX B 3ajlau€ BEJIMYUH (IenaTh
OPUKUJKY).

Hcropusi MaTeMaTHKHU

e OnuceiBaTh OTIENbHBIE BBIAAIOIINECS PE3YJIbTAThI, MOIYYCHHBIE B XOA€ Pa3BUTHS MaTEMATUKH Kak
HayKH;

® 3HATh NPUMEPHl MATEMATUYECKUX OTKPBITUN M MX aBTOPOB, B CBSI3U C OTEUECTBEHHOW M BCEMHUPHOM
UCTOPHUEH;

® [IOHMMAaTh POJIb MaTEMAaTUKU B pa3BuTHH Poccuu.

Metoabl MaTeMaTHKH

e BriOupare noaxoaaIuii U3y4eHHbIH METOJ 11l peIlieH s U3YYE€HHBIX TUIIOB MAaTEMAaTHUECKUX 3a/1a4;

e [lpuBoauTH mpuUMEpbHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B OKPY)KAIOIIEH IEHCTBUTEIBHOCTH U
IIPOU3BENICHUSAX UCKYCCTBA.

BbInyCKHUK NMOJYYHUT BO3MOKHOCTH HAYy4YHThCsl B 7-9 Kiaccax 1Jisi o0ecrieyeHUs] BO3MOKHOCTH

YCHELIHOT0 NMPOJOJIKeHHs 00pa3oBaHus HA 02a30BOM M YIJIy0JIeHHOM YPOBHSIX

DJIeMeHThI TeOPMHU MHOKECTB 1 MATEeMaTH4YeCKOM JIOTUKH

o Onepupoéamv2 ~ noHaAmusAMU:  onpeoeieHue,  meopemda,  AKCUOMA,  MHONCECMEBO,

XapakxmepucmuKu MHOJNCECMEA, NeMEeHm MHONCECMBA, NYCMoe, KOHeuHoe U 6EeCKOHeUH0e MHOMICECHEO,

NOOMHOICECMBO, NPUHAONEICHOCb, BKIIOUEHUE, PABEHCINBO MHOICECTE;

L4 u306pa9fcamb MHOJCECMBed U ONMHOULEHUE MHOJHCeCcne ¢ NOMOUWIbIO Kpyco8 Sdﬂepa;

° onpedeﬂﬂmb l’lpMHCld]l@JfCHOcn’lb JJeMenma MHoaIHcecme), 00veouHenuro u nepecevyeHuro
MHOIHCECME,

L 3a0a8aMb MHOMCECEO C NOMOWbIO NEPEUYUCTEHUA DIIEMEHNO06, CTI0BECHO20 ONUCAHUAL,

° onepupoeambsb NOHAMUAMU. 6bICKA3blIBAHUE, UCMUHHOCMb U JIOJHCHOCNIb 6blCKA3bIBAHUA,

ompuyanue BbiCKA3LIBAHUN, ONepayuu HAo BbICKA3LIBAHUAMU: U, UIU, He, YVCIOBHble BbICKA3bIBAHUS

(umniauxayuu);

o CMpOUmb 8blCKA3bIAHUS, OMPUYAHUSL BbICKA3LIBAHUIL.

B noBce1HeBHO KU3HM U NIPU U3YYEHHH APYTUX MPEIMETOB:

®  CMpOUmMb YenouKy YMO3AKIIOUEeHUL Ha OCHOBE UCNONb308AHUS NPABUIL TOSUKU,

®  UCNONB308AMb MHONCECMBd, ONepayuu ¢ MHONCeCmeamu, ux epaguueckoe npeocmagieHue OJisl
ONUCAHUSL PEAIbHBIX NPOYECCOB U AGNEHUIL.

Yucaa

2 3pecb u ganee —3HaTb onpeaeneHne NOHATUNA, YMETb MNOACHATb €ro CMbIC/N, YMETb MCMNO/1b30BaTb NOHATUE U €O
CBOWCTBA npu nposeaeHnn paCCY)KAeHMVI, A0Ka3aTenbCTs, peWeHNN 3a4a4.



Onepuposéamv  NOHAMUAMU: MHONICECMBO HAMYPATbHBIX YUCET, MHOJMCECMBO YenblX 4ucel,
MHOXMCECMB0 PAYUOHATbHBIX HUCE], UPPAYUOHATbHOE HYUCTO, K8AOPAMHBIU KOPEeHb, MHONICECMB0
0elcmeUmenbHblX Yuces, 2eoMempudeckas uHmepnpemayus HamypaiohvlX, Yeavlx, payuoHalbHBIX,
OelicmeumenbHblxX Yuce,

HOHUMAM®b U 0OBACHAMb CMbICT NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

8bINOIHAMb GLIYUCTEHUS, 8 MOM YUCTE C UCNOTb308AHUEM NPUEMO8 PAYUOHATLHBIX GbIYUCTICHUU,
8bINOIHAMb OKpPY2lleHUe PAYUOHANLHBIX YUCE C 3A0AHHOU MOYHOCbIO;

CPABHUBAMY PAYUOHATLHBLE U UPPAYUOHATbHBLE YUCAA,

npeocmasisimes PAYUOHAILHOE YUCIO 8 8Ude 0eCAMUYHOU Opoou

VHOPSAOOUUBAMb YUCLA, 3ANUCAHHbLE 8 8U0e 0ObIKHOBEHHOU U 0eCIMUYHOU Opoou;

naxooums HO/] u HOK uucen u ucnonvzosamo ux npu peuieHuu 3a0at.

B noBce1HeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPeIMETOB:

APUMEHAMb NPAGUILA NPUOTIUNCEHHBIX BbIUUCTEHUU NPU peueHuUu NPaKmuyeckux 3a0ay u peuleHuu
3a0ay Opyaux y4eOHvIX NPeoMemos;

BbINOIHAMb CPAGHEHUE PE3YIbMAMO8 GbIYUCICHUL NPU PEeUleHUU NPAKMUYeCKUx 3a0ay, 8 mom 4ucje
NPUOTUICEHHBIX BLIUUCTICHULL

COCMAsiams U OYeHUBAMyb YUCTIO0BblE BbIPANCEHUS NPU peuleHul NPAKmu4eckux 3a0a4 u 3a0ay u3
Opyaux yueOHblx npeomMemos,

3anUCHIBAMb U OKPYJIANb YUCLOBble 3HAYEHUS. PeAIbHbIX 8eIUYUH C UCNOIb308AHUEM PA3HBIX CUCHEM
uMepeHus.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

Onepuposamv ~ NOHAMUAMU ~ CMENeHU C HAMYPAIbHbIM —NOKA3ameneM, CMmeneHu ¢ Yeibim
ompuyamenbHblM NOKA3AMenem,

BbINONIHAMb NPE0OPA308AHUS YETbIX BLIPANCEHULL: OeliCMEUs ¢ OOHOYIeHAMU (CLOJICeHUe, blYUmAaHue,
YMHOMCEHUE), OetCMBUsL C MHO2OUIeHAMU (CLOJCEHUe, BbIUUMAHUE, YMHOJCEHUE),

BbINONIHAMY PA3NONCEHUE MHOSOUNIEHO8 HA MHONCUMENU OOHUM U3 CNOCOO08: 8blHeceHUe 3d CKOOKY,
ePYNRUPOBKA, UCNONb308AHUE POPMYI COKPAUWEHHOO YMHONCEHUSL

8bLOCTISIMb KBAOPAM CYMMbL U PAZHOCMU OOHOUNEHO8,

PACKIA0bI8AMb HA MHOMCUMENU K8AOPAMHDBIL  MPeXUuieH,

BbLINONIHAMY NPEeOOPA30BAHUSL BLIPANCEHUL, COOEPAHCAUWUX CMENEeHU C YeTbIMU OMPUYaAmenrbHbiMu
noxazamensimu, nepexooums om 3anucu 6 eude CmeneHu ¢ Yeablm OmpuyamenrbHbiM NoKasamenem K
3anucu 6 uoe opoou,

8bINOIHAMb NPE0OPA308aHUL OPOOHO-PAYUOHATLHBIX BbIPAICEHULL: COKpaujeHue opobell, npusedeHue
aneebpauyeckux opoobeti Kk oowemy 3HameHamenio, ClLoNHCeHUue, YMHONCeHuUe, OelleHue aleedpauiecKux
Opobeli, 8036edenue ancedpauieckol 0podu 8 HAMYPAILHYIO U YeTyio OMPUYAMETbHYIO CHeNneHb,
BbINONIHAMb NPEOOPAZ08AHUS BbIPANCEHUI, COOEPHCAUUX K8AOPAHBLE KOPHU,

8bLOCNIAIMb K8AOPAM CYMMbL UNU PASHOCMU O08VYIEHA 6 BbIPANCEHUAX, COOePHCAWUX KEAOPAMHbLE
KOPHU,

BbINONIHAMb NPEoOPAZ08AHUS BBIPANCEHUT, COOEPHCAUUX MOOYTb.

B noBceHeBHOM KU3HHM M TIPH M3YYCHHH APYTUX NPEIMETOB:

BbINOIHAMb NPE0OPA30BAHUSL U OCUCMBUS C YUCTIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8Ude;
BbINOIHAMb NPeoOdPA306AHUs ANICeOPAULECKUX BbIPANCEHUl NPU peuleHuu 3a0ay Opyeux y4eOHbIX
npeomemos.

YpaBHeHHUS M HEPABEHCTBA

Onepuposams noHAMUAMU: YPAGHEHUe, HePABeHCMB0, KOPEHb YPABHEHUs, peuileHue HepaseHcmad,
PABHOCUNbHBIE YPABHEHUs, 001ACMb ONpeoeleHuUs. YpaeHeHus (HepaseHcmed, CUCeMbl YPAGHEeHUl
UnU HEepaABeHCmSs),

pewiams TUHelHble YPAGHEeHUs U YPABHEHUsl, CGOOUMbLE K JTUHEUHbIM C NOMOUBIO MOHNCOECHBEHHBIX
npeobpazosanuil;

pewiamsb  KeaopamHvle YPAGHEHUsI U VPABHEHUS, CB00uUMble K KBAOPAMHBLIM C NOMOULIO
MO2HCOECMBEHHBIX NPeoObPA308AHULL,



pewiams OpoOHO-UHElHbIe YPAGHEHUSL,
pewams npocmeniuue UppayUoOHaIbHble YPAGHEHUs 8U0d | f (x)=a \/ f(x)= \/ g(x)s

peuwams ypagHeHus 8uoda x'=a;

peuiams YpasHeHUs CROCOOOM PA3N0ACEHUSA HA MHONCUMENU U 3aMeHbl NEPEMEHHOU,
UCNONb308AMb MEMOO UHMEPBALO8 OISl peuleHUs Yeavlx U OPOOHO-PAYUOHATILHBIX HEPABEHCIE;
peuiamsb TuHeliHble YPAGHEeHUs U HePABEeHCMEA C NapaMempamul;

peulams HeCl104CHbLE K8AOPAMHbLE YPAGHEHUS C NAPAMEMPOM;

peuams HeCl04CHble CUCTeMbl TUHENIHbIX YPAGHEHULL C napamempamu,

peuams HeCl04CHbLE YPAGHEHUS 8 YEIblX YUCTIAX.

B noBceiHeBHO KU3HM M TIPH U3YUYEHHHU APYTUX NMPeIMETOB:

cocmasnams U pewams JUHelHble U K8AOPAMHble YDAGHEHUs, YPAGHEHUs, K HUM C800auuecs,
cucmembl TUHENHbIX YPAGHEHUU, HepaBeHCme NPU peuenuy 3a0ay Opy2ux y4eOHbIX npeoMemos;
BbINOIHAMbL  OYEHKY NpAa80Ono0oduUsi pe3yibmamos, HNOLYYAeMblX NpU pPeueHuu JUHEUHbIX U
K8AOPAMHBIX YPAGHEHU U CUCMEM TUHEUHbIX YPAGHEHUL U HEPAGEHCE NPU PeuleHUul 3a0ay Opyaux
VUeOHbIX NPeOMemos,

8bIOUPAMb COOMBEMCMBYIOWUE VPAGHEHUS, HEPAGEHCMBA WU UX CUCMeMbl OIS COCMAGIeHUs
MAMemMamuyecKol Mooeau 3a0aHHOU PeaibHOU CUMYayu uiu NPUKIAOHOU 3a0ayll,

yMemb UHMEPNPemupo8ams HNOLYYEHHbIL NPU peuleHUuu YpPAaeHeHus, HepaseHCmed UIU CUCTeMbl
pe3yibmam 6 KOHmexkcme 3a0AHHOU PeaibHOU CUMYayuu uiy NPUKIAOHOU 3a0ayu.

DOyHKIUHA

Onepuposams nouamuamu: YHKYUOHATbHAS 3A6UCUMOCMb, QYHKYUA, 2padpur yHKyuu, cnocobwvl
3a0anusi pyHKYUU, apeymenm u 3Havenue QYHKYuu, 001acms onpedeneHus U MHONCECME0 3HAYEeHULL
Qyukyuu, Hyau  QYHKYuu, NPOMENCYMKU  3HAKONOCMOSAHCMBA, MOHOMOHHOCMb  (OYHKYUU,
YemHOCMb/HeYemHOCmb QYHKYUU,

cmpoums 2pa@uKu TUHEUHOU, K8aopamuyHou GyHKyuil, 06pamuol nponopyYUoOHaAIbHOCIU, GYHKYUU

b} y:\/;)y:"\;/;’ y:|x|;
+b

Ha npumepe K6aopamudHou QyHKYuu, Ucnoib308ams npeobpasoeanus epaguxa gyuxkyuu y=f(x) ona
nocmpoenus 2pagukos QyHKYull y = qf (kx+b)+c5

COCMAsBIAMb YPAGHEHUs. NPAMOU NO 3A0AHHBIM YCIOGUAM. NPOX0Oswell udepe3 08¢ MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOOAWell Yepe3 OAHHYI0 MOUKY U NAPALLEIbHOU OAHHOU NPAMOU,
uccnedosams QyHKYuro no ee 2papuxy;

HAXOO0UMb MHONCECMB0 3HAYEHUl, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU
K8AOpaAMu4HoOU hyHKYuu,

ONepupoBamb NOHAMUSIMU. NOCIE008AMENbHOCb, APUDMEMUUECKAst NPOSPECCUs, 2e0MeMmPUIeCKds.
npoepeccusi;

pewams 3a0a4u Ha apu@dMemudecKyro U 2eoMempuUyecKyio npoepeccuio.

6U0a: y=q-+

B noBceqHeBHOM KHU3HHU U IPpUA H3YYCHUH NPYIrUX NPEAMETOB:

UIIOCMPUPOBAMb ¢ NOMOWbIO  2paAuKa  peanvHylo  3asUCUMOCMb  UIU  Hpoyecc No  UxX
XapakxmepucmuKam,

UCNONB3068aAMb CEOUCMBA U 2PAPUK K8AOPAMUYHOU PYHKYUU NPU peuleHUU 3a0ad u3 opyaux y4eonvix
npeomemos.

TexkcToBbBIC 3a70a4H

Pewamv npocmule u cnosicnvle 3a0auu pazHulx Munos, a maxdice 3a0ayu NOGbIUEHHOU MpPYyOHOCMU,
UCNONIBL306AMb PA3HblE KPAMKUE 3ANUCU KAK MOOeIU MeKCMO8 CLONCHLIX 3a0ad 0/ NOCHMPOEHUs.
HOUCKOBOU CXeMbl U peuleHus 3a0a,

pasiuuams Mooeb MmeKCma u Mooeilb peueHus: 3a0ayu, KOHCmpyuposams K 00HOU MOOeIU peueHUs
HECJLONHCHOU 3a0a4u pasHvle MOOeIU meKcma 3a0ayl,;

3HamMb U NPUMEHAMb 00a cnocoba NOUCKA peuleHus 3a0ay (om mpebdo8aHus K yCi08U U OM YCi108Usl
K mpebo8aHuro);



MOOenUpo8amsb paccylicoenusi NPU NOUCKe peuleHus 3a0ay ¢ NOMOWbIO 2pagh-cxemol,

8b10€IAMb IMANDBL PEULeHUSL 3A0aAUU U COOEPAHCAHUE KAAHCO020 dDMANd,

yMemv  8bIOUPAMb ONMUMAILHLIL MEmoO pewleHuss 3a0ayu U O0CO3HABAMb 6blOOp Memood,
paccmMampusams pasiuiHble Memoobl, HAX00UMb PA3HbLE PEUeHUs. 3a0a4U, eCll 603MONCHO;
AHAUBUPOBAMNb 3AMPYOHEHUS NPU PeUeHUU 3a0al,

8bINOIHAMb PA3IUYHbIE NPE0OPA308AHUSL NPEONONHCEHHOU 3a0ayu, KOHCIMPYUPOBAMb HO8ble 3A0ayl U3
OaHHOU, 8 MOM HUCTe 0OpamHbvle;

UHMEPNPemuposams GblUUCIUMENbHbIE Pe3VIbmamyl 8 3a0aye, Ucciedo8ams NoJYyYeHHOe peuleHue
3a0ayqu;

AHAIUBUPOBAMb BCEBO3MOIICHBLE CUMYAYUU 83AUMHO20 PACNONIONCEHU. 08YX 00BbEKMO8 U U3MEHEeHUE
UX XApakxmepucmuk npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl, PACCMOSHUE) Npu peueHul
3a0ay Ha 0sudiceHUe 08YX 00BbEKMO8 KaK 8 00HOM, MAK U 8 NPOMUBONOLONCHBIX HANPABIEHUSIX,
uccnedosams  8CEBO3MOJCHbIE CUMYAyuu Npu  peuleHuu 3a0ay Ha OBUdCeHUue no  peke,
paccmampusams pasHvle CUCMeMbl OMCYema,

peuiams pazHooOpasHvle 3a0a4l «HA 4acmuy,

pewiamsb u 000CHOBbIBAMb CBO€ peuleHue 3a0au (8blOensimb MaAmemMamu4yeckylo O0CHO8Y) Ha
HAX0JICOeHUe YaACMU YUCAA U YUCIA NO €20 YaACMU HA OCHOBe KOHKPEMHO20 CMbICAd Opoou;
0CO3HABAMb U OOBACHAMb UOCHMUYHOCMb 3A0a4 PA3HBLIX MUNO0S, CEA3bl8AIOWUX MPU BeAUYUNbL (HA
pabomy, Ha NOKYNKU, HA OBUJICEHUE), B8bIOENSIMb MU BEIUYUHbI U OMHOUWEHUS MeNHCOY HUMU,
NPUMEHAMb UX NPU peuieHUl 3a0ay, KOHCMPYUpo8ams cooOCmeenHvle 3a0a4 YKA3AHHbIX MUNo8;
611a0emb OCHOBHbIMU MEMOOAMU Peuletust 3a0a4 Ha CMeCl, CNLA8bl, KOHYECHMPAYUU,

pewams 3a0a4u HA NPOYEHMbl, 8 MOM HUCLE, CLONCHblE NPOYEeHmMbl C 000CHOBAHUEM, UCHOJIb3YS
PpasHvle cnocoowl;

pewams Jo2uyeckue 3a0a4u pasHblMu CHOCObamMu, 6 mom Hucie, ¢ 08yMs OIOKamMu u ¢ mpems
O10KaAMU OAHHBIX C NOMOWbLIO MAOIUY,

peuiams 3a0ayu N0 KOMOUHAMOPUKe U Meopul 8epOSIMHOCMEN HA OCHOBe UCNONb308AHUSL U3)YUEHHBIX
Memo008 u 060CHOBbIBAMb peueHUe,

pewams HeCloHCHble 3A0ayu N0 MamemMamuieckol CmamucmuKe;

061a0emb OCHOBHbIMU MEMOOAMU PEULeHUSI CIOJICEMHbIX 3a0ay. apupmemuyeckull, aileedpauyeckutl,
nepebop 8apuaHmos, 2eoMempudeckuil, epapuueckutl, NPUMEHsIMb UX 8 HOBbIX NO CPAGHEHUI) C
U3YYUEHHBIMU CUMYAYUSIX.

B noBceHeBHOM KU3HM M TIPH M3YYCHHH APYTUX NPEIMETOB:

8b10e1sIMb NpU peulenuu 3a0ay XapaKkmepucmuky paccmampueaemou 8 3a0ave cumyayuu, OmiuyHvle
om peanbHulX (me, Om KOMOPbIX aOCMpazuposaiucs), KOHCMpYUposams HOGble CUMYAyUU C Y4emom
9MUX XAPAKMEPUCUK, 6 YACMHOCMU, NpU peuleHuu 3a0ay Ha KOHYEHMpAayuu, Y4umoleams
NJIOMHOCMb 8ewecmad;

peuiams U KOHCMPYUposams 3a0ayu Ha4 OCHO8e PACCMOMPEHUs PEAIbHbIX CUMYayull, 8 KOMOpPbIX He
mpebyemcsi MmOYHblU 8bIYUCTUMENbHBIU PEe3YIbMam,

peuams 3a0a4u Ha 08UdNCEHUE NO peKe, PACCMAMPUBAs pasHvle CUCTNEeMbl Omcyema.

Hcropust MaTeMaTHKHU

Xapaxmepuzoeams 6K1A0 8bI0AIOWUXCS MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U UHBIX HAYYHBIX
obnacmeii;
HOHUMAMb POib Mamemamuxu 8 passumuu Poccuu.

MeTtoabl MAaTEMATHKH

HCI’lOJle’y}l U3y4€HHble Memodbz, npoeodumb 00Ka3ameﬂbcm60, 6blNOJIHAMb ONpo6eEPIHCEHUE,
6bl61/lpal’I1b U3y4€eHHble Memoobl U Ux KOM5HHCZL;MM onst PEWEHUA MameMamudeCKux 36100’4,’
UCNONIL3068AMb  MamemMamuyeckue 3HaHUus Oas ONUCAHUS 3aKOHOM€pHOCmeIZ 6 OprJfCGIOLblelZ
oelicmeumenbHOCmu U np0u3ee()eHuﬂx uckyccemea,

NPpUMEHANb npocmeﬁmue npoecpamvmHsle cpedcmea U IJE€KMPOHHO-KOMMYHUKAYUOHHbLE CUCNIEMbL
npu peueruu mamemamudecKux 3a0ady.



BbhInyCKHUK TNOJYYMT BO3MOKHOCTHh HAy4YUThCs B 7-9 Kjaccax AJsi yCHEHIHOTO NPOAO0JIKEHUS
00pa30BaHuA HA YIJIy0JIeHHOM YPOBHeE

DJIeMeHTHI TEOPUHM MHOKECTB U MATEMATHYECKO JIOTHKH

CB00OHO OmEepUpoOBaTh3 MOHATUSMU: MHOXKECTBO, XapaKTEPUCTUKU MHOXKECTBA, SJIEMEHT MHOXECTBA,
MyCcToe, KOHEYHOE M OECKOHEYHOE MHOXECTBO, TIOJMHOXKECTBO, NPHUHAJICKHOCTh, BKIIOUYCHHE,
PaBEHCTBO MHOKECTB, CIIOCOOBI 3aJJaHIEe MHOXKECTBA;

L4 3a1aBaTb MHOXKCCTBA pa3HbIMU CHOC06aMI/I;
L4 IIPOBEPATH BBIIIOJHCHHUE XapaKTCPUCTUUCCKOT'O CBOMCTBa MHOXXECTBA,
L4 CBO6OI[HO OICpHUpOBaATH IIOHATHUAMM BBICKAa3bIBaHUC, HNCTHUHHOCTbB n JIOXKHOCTB

BBICKA3bIBAHUS, CIIO)KHBIE M MPOCThIE BBICKA3bIBAHUS, OTPULIAHWE BBICKA3BIBAHUMN; HCTUHHOCTh U

JIO’)KHOCTh YTBEPKJCHUS M €r0 OTPUIaHUs, OINepalliy HaJl BBICKAa3bIBAHUSIMH: U, WIH, HE; YCIOBHBIC

BBICKA3bIBaHUS (MMILJTUKAIIHH ),

. CTPOUTH BBICKA3bIBAHMSI C UCTIOJIH30BAHUEM 3aKOHOB aNTeOphl BEICKA3bIBAaHUH.

B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX PEeIMETOB:

® CTPOUTH PACCYXJIEHUS HAa OCHOBE UCIIOJIb30BAHMSI IPABUIT JIOTUKU;

® CIOJIb30BaTh MHOYXKECTBA, OINEpali C MHOXKECTBAaMH, HUX Trpaduueckoe IMpeaAcTaBiIeHUE s
OTMCAaHUS PeaIbHBIX MPOIIECCOB U SBJICHUM, IPH PEIICHUH 33a]a4 JPYTUX yYEOHBIX MIPEIMETOB.

Yucaa

e (CB000OAHO OmEpHpPOBaTh MOHATHSAMH: HATYpaIbHOE YMCIO, MHOXKECTBO HATYpalbHBIX YHCEN, LEN0e
YHUCJI0, MHOXKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHas NIpoOb, JAecsATUYHAsT APOOb, CMEIIAHHOE YHCIIO,
palroHaIbHOE YHCIO, MHOKECTBO PAllMOHANBHBIX YHCEN, UPPALMOHALHOE YUCIIO, KOPEHb CTENEHU
n, NEUCTBUTEIBHOE YHCJIO, MHOXKECTBO JEHCTBUTEIBHBIX UYWCEJI, T€OMETpPHYECKass MHTEPHpPETaLUs
HATYpaJIbHBIX, [ENbIX, PALIMOHAIBHBIX, JEHCTBUTEIbHBIX YHCET,

® TIOHUMAaTh U OOBSCHATH PA3HUILY MEXIY MO3UIIMOHHON U HEMO3UIIMOHHON CHCTEeMaMu 3alliuCH YUCeT;

® TICPEBOJUTDH YMCIIA U3 OJIHOM CUCTEMBI 3alUCH (CUCTEMBI CUHUCIICHUS) B IPYTYIO;

e JIOKa3bIBaTh W UCIOJIB30BaTh NpH3HAaKW nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmsl u
MIPOU3BEICHUS YUCE MPHU BHITTOJIHCHUH BBIUMCICHUN U PEIICHUU 33/1a4;

®  BBIMIOJIHATH OKPYTJICHUE PAIlMOHATBHBIX U UPPALMOHAIBHBIX YHCET C 3a/IaHHON TOYHOCTBIO;

® CpaBHUBATh JCHCTBUTEIBHBIC YHCIIA PA3HBIMU CIIOCO0AMU;

® yOOpSAJAOYMBATH 4YHCIA, 3alHUCaHHbIE B BUJE OOBIKHOBEHHOW M JECATUYHON Jpodu, Yucina,
3alMCaHHBIC C UCTIOJIB30BAaHUEM apU(PMETHUECKOTO KBaIPATHOTO KOPHS, KOPHEW CTereHu Ooblie 2;

e Haxonuts HOJ[ u HOK uncen pa3HbiMu cioco0aMu U HCTIONI30BAaTh UX MPHU PEUICHUH 3a/1a4;

® BBIMIOJHATH BBHIYUCICHUS U MPeoOpa3oBaHUsl BHIPAXKEHHH, COAEpKAIIUX ICHCTBUTENbHBIC YHCIA, B
TOM YHUCJI€ KOPHHU HATypaIbHBIX CTEMEHEH.

B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

® BBIMIOJNHATh M OOBSACHATH PE3YNbTAThl CPaBHEHHS PE3yNbTATOB BBIYHUCICHUN MpPH pEIICHUU
MPAKTUYECKUX 3a7ad, B TOM YHCIE MPUONMKEHHBIX BBIYMCICHUHN, HCIONB3yS pPa3Hble CIOCOOBI
CpPaBHEHUN;

® 3amnKChIBaTh, CPaBHUBATh, OKPYIJSATh YHUCIOBBIE JAHHBIE PEATbHBIX BEIUYMH C HUCIOIB30BAaHUEM
Pa3HbIX CUCTEM MU3MEPEHUS;

® COCTaBJIATh M OIICHUBATh PA3HBIMU CIIOCOOAMH YHCIIOBBIE BBHIPAKECHHS MPH PEIICHUH MPAKTHYECKUX
3a/1a4 M 3a7a4 U3 APYTuX YIeOHBIX MPEIMETOB.

ToxnecTBeHHBbIC IPe0OPa30BAHUA

e (CB00OJHO OMEPHUPOBATH MOHATHUSIMH CTETICHH C IIEIBIM U IPOOHBIM MTOKa3aTeNIeM;

®  BBITIOJHATH JI0KA3aTEIILCTBO CBOMCTB CTETICHH C LIETBIMH M IPOOHBIMHU TTOKA3aTEIISIMH;

3 3aecb M ganee — 3HaTb onpeaeneHne NoHATUA, 3HaTb M YMETb [10Ka3biBaTb CBOMCTBA (MPU3HAKM, €CIN OHU ecTb)
NOHATUA, XapaKTepmn3oBaTb CBA3M C APYrMMU NOHATUAMM, NPEACTaBAAA O4HO MOHATUE KaK YacTb LEe/IOCTHOro
KOMMAEeKca, UCNOoNb30BaTh MOHATUE U €ro CBOMCTBA NPW NPOBEAEHUMN PaCCYXKAEHWUIN, A0Ka3aTeNbCTB, pelleHnm
3ajau.



ONEPUPOBATH MOHATUAMH «OJHOWIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOM IEPEMEHHOIY,
«MHOTOWIEH C HECKOJIBKUMHU MEPEMEHHBIMUY, KOA(D(HUIIMEHTH MHOTOYJIEHA, «CTaHAApTHAs 3aIUCh
MHOTOYJICHAY, CTEIICHb OJJHOYJICHA 1 MHOT'OUJICHA;

CBOOOJTHO BJIQJICTh MPUEMaMH MPEe0Opa30oBaHUs IEIBIX U APOOHO-PAIMOHAIBHBIX BBIPAKEHU;
BBITIOJIHSITh PA3JI0’KEHHE MHOTOYICHOB HAa MHOXHUTEIHM Pa3HBIMH CIIOCO0aMH, C HCIOJIb30BaHUEM
KOMOWHAIIUKA Pa3InYHBIX ITPUEMOB;

UCIIONIb30BaTh TeopeMy Buera u Teopemy, oOpaTHyl Teopeme Buera, ais MOUCKa KOpHEH
KBaJpaTHOIO0 TPEXWIEHa W JUIs PELICHUs 3aJa4, B TOM YHCIE 3a7ady C mapameTrpaMd Ha OCHOBE
KBaJ[paTHOI'O TPEXUICHA;

BBITIOJTHATE JICJICHNE MHOTOWICHA HA MHOTOWICH C OCTaTKOM;

JIOKA3bIBaTh CBOMCTBA KBAJAPATHBIX KOPHEN U KOPHEN CTEIEHU 71

BBITIOJTHSATH Mpeo0pa3oBaHus BRIPAXKCHUN, COJIEPKAIINX KBaIPATHBIE KOPHU, KOPHU CTETICHU 71;
CBOOOJIHO ONEPUPOBATH TMOHATHSAMHU «TOXKIECTBOY», «TOXIECTBO HAa MHOXECTBE», «TOXKIIECTBECHHOE
npeoOpa3oBaHUEY;

) JF) = o
BBITIOJIHATH paSJII/ILIHLIC HpeO6paBOBaHI/I$I BI)Ipa)KCHI/H/I, cozlepmaumx MOI[y.HI/I.( * *

B noBcegHeBHOM KH3HHU U IPpUA H3YYCHUH NPYIrUX NPEAMETOB:

BBINOJIHATH MPeoOpa3oBaHusl U JEHCTBUSA ¢ OYKBEHHBIMU BBIPQKEHUSIMH, YUCIOBBIE KOI(D(ULIMEHTHI
KOTOPBIX 3allMCAHbI B CTAHAAPTHOM BUJE;

BBINOJIHATh NPe0oOpa30BaHUs PAlMOHAIBHBIX BBIPAKEHUI NpH pPELICHUMH 3a7ady APYruX YyueOHbIX
IPEIMETOB;

BBITOJIHATH TPOBEPKY MPABIAONON00MS (PU3MUECKUX U XUMHUYECKUX (OPMYNI Ha OCHOBE CPaBHEHUS
pa3MEPHOCTEN U BaJICHTHOCTEM.

YpaBHeHUs] M HEPABEHCTBA

CB0oOOIHO omepupoBaTh MNOHATUSIMHM: YpaBHEHHE, HEPABEHCTBO, DPABHOCUJIbHBIE YpaBHEHHUS W
HEPaBEHCTBA, YPaBHEHUE, SIBJISIOLIEECS CIEICTBUEM IPYrOro ypaBHEHUS, ypAaBHEHUS, pABHOCUJIbHBIE
Ha MHOJKECTBE, PAaBHOCHUJIbHBIE PE0Opa30BaHMsl ypaBHEHUH;

peliath pa3Hble BUJIbl YpaBHEHUI U HEPABEHCTB U UX CUCTEM, B TOM YHCJIE HEKOTOpPbIE YPaBHEHUS 3 U
4 creneHel, poOHO-pallMOHANIbHBIE U HPPALIMOHAIILHBIE;

3HaTh TeopeMy Buera 11 ypaBHEHNI CTENIEHU BbIIIE BTOPOH;

[OHUMAaTh CMBIC]I TEOPEM O PABHOCWIBHBIX M HEPABHOCHIIBHBIX NPEOOpPa30BaHUSIX ypaBHEHUH U
YMETb UX JI0Ka3bIBATh;

BJIAJICTh pa3HBIMU METO/IaMH PELICHUs] YpaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh BBIOMpPATh METO.
peleHust 1 000CHOBBIBATh CBOI BBHIOOD;

MCIIOJIb30BaTh METOJ MHTEPBAJIOB JJISl PELICHHs] HEPAaBEHCTB, B TOM YHCIIE€ APOOHO-PALMOHAIBHBIX U
BKJIIOUAIOILIUX B c€0s1 MppalliOHaIbHbIE BBIPAXKECHMUS,;

pewath areOpandeckre ypaBHEHUs] U HEPABEHCTBA M UX CHUCTEMBI C apaMeTpamMH ajre0panyecKum
U rpauyecKkuM METOAAMU;

BJIQ/IETh Pa3HBIMU METOJIaMU J10Ka3aTeIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LENbIX YUCIAX;

n300paxaTh MHOXKECTBA Ha IUNIOCKOCTH, 33/laBa€Mble YpaBHEHUSIMHU, HEPABEHCTBAMU U UX CUCTEMaMH.

B noBceqHeBHOM KU3HM U NPU U3YYECHUH APYTUX NPEAMETOB:

COCTaBJIATh M peIllaTh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI IPHU PEIICHUH 3a/1a4 JPYTruX y4eOHbIX
PEIMETOB;

BBINOJIHATh OLIEHKY IPaBAONOJO0US pEe3yJlbTaTOB, MOJY4YaeMbIX MpPHU pEIIEHUH pa3IHMYHBIX
YpaBHEHMIA, HEPABEHCTB U X CUCTEM IIPH PELICHUHU 33Jay APYTUX YUeOHBIX ITPEIMETOB;

COCTaBJISITh W pellaTh YpPaBHEHMsS M HEPAaBEHCTBA C IapamMeTpaMu IpH pPELIEHUH 3aaad JIPyrux
y4eOHBIX MPEIMETOB;

COCTaBJIATh YpPAaBHEHME, HEPABEHCTBO WJIM HMX CUCTEMY, ONMCHIBAIOIINE PEAIBHYI0 CUTYALMIO WIH
IPUKIAIHYIO 3a/1a4y, UHTEPIPETUPOBATH OJTYUECHHbIE PE3YJIbTATHI.

DOyHKIUUHA



CBOOOIHO OMEpUPOBATh MOHATUSMHU: 3aBHUCUMOCTH, (DYHKIIMOHANbHAS 3aBUCHUMOCTb, 3aBUCHUMAsl H
HEe3aBUCUMAs MepeMEHHbIe, PYHKIHA, CITOCOOBI 3aaHus PYHKIIMH, apTyMEHT U 3HaueHUuEe (YHKIIUH,
o0nacTe oOmpeneneHuss W MHOXECTBO 3HaueHMs (QyHKIMHM, HYIH (YHKIHH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA,  MOHOTOHHOCTh ~ (DYHKIMHM, HauOOJIbIIee W  HaWMCHbIIEe 3HAYCHHS,
YEeTHOCTH/HEUETHOCTh (PYHKIMH, NEPUOTUYHOCTh (YHKUIUHU, Trpaduk (YHKIHH, BEpTUKAIbHAS,
TOPH30HTANIbHAS, HAKJIOHHASI aCUMITTOTHI; Tpa(HK 3aBUCUMOCTH, HE SBJISIFOIIEHCS (DyHKITHEH,

CTpouTh Tpaduku QYHKIUH: THHEWHOUN, KBAAPATUIHOHN, TPOOHO-TMHEHHON, CTETICHHON MPU Pa3HBIX
3HAYEHHAX MOKA3ATENs CTENCHH, y =[x}

MCIIONIb30BaTh NPE0Opa3oBanus rpapuka QYHKUUU y — 7 (x) VI MOCTPOCHHS IPahUKOB DYHKIMH
y=af (kx+b)+c>

aHAJTM3UPOBATh CBOICTBA (QYHKIMI M BUJ rpadrka B 3aBUCIMOCTH OT MTapaMETPOB;

CBOOOJTHO ONEPUPOBATh MOHATUSMH: TIOCIEIOBATEIBHOCTh, OTPAaHHUYCHHAs IOCIIEI0BATEIBLHOCTD,
MOHOTOHHO Bo3pactaromas (yObIBarommas) MOCIEI0BATEIBHOCTD, TpEAeT IOCIeI0BATCILHOCTH,
apupMeTHUecKasi TPOTPeccHsi, T'eOMETpUYECKas MpPOrpeccusi, XapaKTePUCTUYECKOE CBOHCTBO
apupMeTHnIecKor (TeOMETPUICCKOI ) MPOTrPecCuu;

UCIIOJIB30BaTh METOJI MaTEMAaTUYECKONH MHIYKIWU JJIsl BEIBOJA (hOpMyI, TOKa3aTeIbCTBA PABEHCTB U
HEPABEHCTB, PEUICHUS 33j1a4y Ha JACITMMOCTb,

UCCIIEIOBATh MOCIIEeIOBATEIBHOCTH, 33JaHHBIC PEKYPPEHTHO;

pemaTh KOMOMHUPOBAaHHBIE 33/1a4H HA apU(PMETUIECKYIO M TEOMETPUIECKYIO TIPOTPECCHH.

B noBceqHeBHOM KU3HHU U IPHA U3YYCHUH APYIUX IPEAMETOB:

KOHCTPYHUPOBATh N HCCICAOBATH (bYHKI_II/II/I, COOTBCTCTBYIOIIUEC PCAJIbHBIM IIPpOLECCaM H SBJICHUAM,
HHTCPHPETUPOBATE IIOJYUYCHHBIC PE3YJIbTAaTbl B COOTBECTCTBUU CO CHGHHQ)HKOI;’I HCCICAYyEeMOIo
nmponecca niu sABJICHUA

HCIIOJIB30BAaTh Fpa(I)I/IKI/I 3aBUCHUMOCTEHN JJ1 UCCIeA0BaHUS PEAJIbHBIX ITPOLCCCOB U HBHCHHﬁ;
KOHCTPYHUPOBATb U HUCCICAOBATH Q)YHKHI/II/I IIpu peHICHHUU 3a4ad ApYTHUX y‘I66HHX npeaIMCTOB,
HHTCPIPETUPOBATH IMOJTYYCHHBIC PE3YJIbTATBI B COOTBETCTBUU CO CHCI_II/I(i)I/IKOI;'I yqe6Hor0 npeamMceTa.

TexcToBbIC 3a7a4N

Pemath mpocThie W CIIOXHBIC 3a/1a4d, a TAKXKE 3a/JaYd IMOBBIMICHHOW TPYIHOCTH W BBLICISATH HX
MaTeMaTHYECKYIO OCHOBY;

pacro3HaBaTh pa3Hble BUJBI U TUIIBI 33]1aY;

UCIIOJTb30BaTh Pa3HbIe KPAaTKHE 3alHMCH KaK MOJICIH TEKCTOB CIIOXHBIX 3a/7ad U 3a7a4 IMOBBIIICHHOM
CJIOKHOCTH JUIsI TIOCTPOCHUS TIOMCKOBOM CXEMBl W PENICHHS 3a7ad4, BBIOMPATH ONTUMAIBHYIO JUIS
paccMaTpuBaeMoii B 3a/la4e CUTyallud MOJIETb TEKCTa 3a/1a4H;

pa3nuYaTh MOJENh TEKCTa W MOJEIb PEIICHUsS 3a/a4l, KOHCTPYHPOBATh K OJHON MOJETH PEIICHUS
CJIO’KHBIX 3a/1a4 pa3HbIe MOJIEITH TeKCTa 3a/1a4H;

3HATh M MPUMEHSThH TPU crloco0a MOMCKa pelieHus 3a1ad (0T TpeOOBaHMS K YCIOBUIO M OT YCIOBHUS K
TpeOOBaHUIO, KOMOMHUPOBAHHBIN);

MOJICTTPOBATH PACCYKICHUS P TIONCKE PEIICHUS 3371249 C TIOMOIIBIO rpad-CXeMbl,

BBIJICIISTE 3TAITbl PEIICHUS 33JIa49H U COJICPIKaHNEe KaXI0T0 ITara;

YMETh BBIOMPATh ONTUMAJIBHBIA METOJ] pENICHHWs 3aJadydl W OCO3HaBaTh BHIOOp MeETO]a,
paccMaTpuBaTh pa3InYHbIE METObI, HAXOAUTH Pa3HbIC PEIICHUS 3a7auH, €CIIM BO3MOXKHO;
AHAIM3UPOBATH 3aTPYIHCHUS TIPH PEIICHUH 3a]1a9;

BBITIOJTHATE Pa3IUNYHBIE MPeoOpa3oBaHus MPEATOKEHHON 3a/1a4i, KOHCTPYHUPOBATh HOBBIC 3aj1a4d U3
JTAHHOM, B TOM 4YHCJie OOpaTHBIE;

UHTEPIPETHPOBATh BBIYUCIUTENbHBIE PE3YyJIbTaThl B 3ajaye, HCCIEAOBATh MOIYyYEHHOE peIICHHE
3a/1a4u;

U3MEHSATH YCIIOBHE 3a7a4 (KOJMYSCTBCHHBIC WIIM KaUueCTBEHHBIC JaHHBIC), HCCICIOBATh U3MEHEHHOE
peoOpa3oBaHHOE;



AHAJIM3UPOBATH BCCBO3MOXKHLIC CUTyallUM B3aMMHOI'O PACIIOJIOKCHHA OBYX OG’bGKTOB U NU3MCHCHUC
WX XapaKTEPUCTHK MPH COBMECTHOM JIBM)KCHHH (CKOPOCTh, BPEMsI, PACCTOSIHHE) TP PEIICHUH 3a/1a4
Ha JBWKXCHHUC IIBYX 06’b€KTOB Kak B OJHOM, TaK W B IIPOTHBOIIOJIOXHBIX HAIIPABJICHUAX,
KOHCTPYHPOBATh HOBBIC CUTYallMX HA OCHOBE M3MEHEHUS YCIIOBUM 3a/1aUu TIPHU ABUKEHHUU 110 PEKE;
MCCJIEI0BATh BCEBO3MOXKHBIE CUTYAIlMU MPH PELICHUHU 3a/1a4 Ha JIBUXKEHUE 0 PEKEe, paccCMaTpUBaTh
Pa3HbIC CUCTCMBI OTCUCTA,

pemarh pa3HOOOpa3HbIC 3a7a41 «HA YaCTHY;

penath 1 000CHOBBIBATh CBOE PEIICHHE 3a1a4 (BBIICISATh MAaTEMAaTHUYECKYI0 OCHOBY) Ha HaXOXKJICHHE
YaCTH YMCJIa U YKCJIA TI0 €r0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA JIpo0u;

O6’I>SICH$ITB UACHTUYHOCTL 3aJa4d pa3HbIX THIIOB, CBA3BIBAIOIIUX TPHU BCIMYUHBI (Ha pa60Ty, Ha
IMOKYIIKH, Ha I[BI/DKGHI/IG), BBIACIIAATh 3TU BCIIMYMHBI U OTHOIICHUA MCKAY HUMHU, IPUMCHATH UX IIPU
PEIICHUH 3a71a4, KOHCTPYHUPOBAaTh COOCTBEHHBIE 33/1a4 YKa3aHHBIX THUIIOB,

BJIaACTb OCHOBHBIMU MCTOAAMU PCIICHUS 3aaa4 Ha CMCCH, CIIJIaBbl, KOHIICHTPAlIHUU, UCIIOJIb30BATh UX
B HOBBIX CUTyallUAX 110 OTHOIICHHIO K U3YUYCHHBIM B ITPOLICCCC 06yquI/151;

peliaTh 3a7a41 Ha IPOIEHTHI, B TOM YHCJIE, CJI0KHBIE MPOLIEHTHI ¢ 000CHOBAHUEM, HCIIOIb3YsI pa3HbIE
CIIOCOOBI;

pemaTh JOTMYecKHe 3a/Jayd Pa3HbIMU CIHOCOO0aMH, B TOM YHCIE, C JABYMs OJIOKAMU U C Tpems
OJIOKaMHM JTaHHBIX C IIOMOIIBIO TaOJIHIL;

peuaTth 3a4a4u I10 KOM6I/IHaTOpI/IKe U TCOpUU BGpOﬂTHOCTCfI Ha OCHOBC HCIIOJIb30BAHHA N3YyYCHHBIX
METOJIOB 1 00OOCHOBBIBATH PEIICHUE;

pelaTh HECIOKHBIC 3a/1a91 110 MATEMAaTHICCKON CTaTUCTHKE;

OBJIQJICTh OCHOBHBIMH METOJIaMU PEIICHUS CIOKETHBIX 3a/ad: apu(PMeTHUecKui, aareOpandecKui,
nepebop BapHaHTOB, T€OMETPUUYCCKUM, TpapUUYCCKUN, NMPUMEHATh MX B HOBBIX IO CPaBHEHHUIO C
HN3YUCHHBIMU CUTyalHAX.

B noBce1HeBHO KU3HM ¥ TIPU U3YYEHHHU APYTUX NMPEIMETOB:

KOHCTPYHpPOBaTbh HOBBIE JUIS JAHHOM 3aJayd 3aJadyHble CUTyallUM C YY4E€TOM pPEaJbHBIX
XapaKkTEpUCTUK, B YAaCTHOCTH, IIPM PEIICHUM 3a1a4d HAa KOHLEHTpALMH, YYMUTHIBATH ILJIOTHOCTH
BEIIECTBA; pellaTh U KOHCTPYUPOBATh 3aJayd Ha OCHOBE PACCMOTPEHHMs pEajbHBIX CHUTyaluH, B
KOTOPBIX HE TPeOyeTCsl TOUHBIN BBIYMCIUTEIbHBINA PE3YiIbTaT;

pelars 3aa4y Ha JBUKEHHE 110 PEKE, pACCMATPUBAst pa3HbIE CUCTEMBI OTCUETA;

KOHCTPYHPOBATh 33JauHble CUTYallUU, TPUOIMKEHHBIE K pealbHON 1eHCTBUTEIBHOCTH.

I/ICTOPI/IH MaTeMaTUuUKHU

ITonumarn MAaTEMaTUKy KaK CTpOro OpraHU30BAHHYIO CHUCTEMY HAYYHBIX 3HaHPII>i, B 4YaCTHOCTH
BJIaACTb TPEACTABIICHUAMUA 00 aKCHOMaTHYCCKOM IMOCTPOCHUN TCOMECTPUHU W TNCPBUYHBIMU
MNpEaACTaBICHHUAMN O HCCBKIIMAOBBIX T'COMETPUAX

paccMaTpruBaTb MATCMATUKY B KOHTCKCTC HUCTOPHU PA3BUTHUA HUBUIU3ALMU W HUCTOPUH Pa3BUTUA
HAyKH, TIOHUMATh POJIb MAaTCMATUKH B Pa3BUTUHN Poccun.

MeToabl MaTEMaTHKH

Brnagerp 3HaHUSMH O pa3MMYHBIX MeETOAaX OOOCHOBAHHS M OINPOBEPKEHHS MaTeMAaTHUECKUX
YTBEPKIACHUN U CAMOCTOSTEIIBHO IPUMEHSATH UX;

BJIaJICTh HABBIKAMU AaHAJIM3a YCIOBHS 3aJa4d M ONpPEACICHUA MOAXOASANIUX Uil PElIeHUs 3a1ady
M3YYEHHBIX METOOB HJIM WX KOMOWHAITHI;

XapaKTEPU30BaTh IPOU3BEACHUS HCKYCCTBA C YUETOM MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE,
HCIIOJIb30BaTh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH B CAMOCTOATEIILHOM TBOPYECTBE.

Conep:xxanue Kypca Aaredpsl B 7-9 kJaccax

Yucaa

PanuoHaJibHbBIE YHCJIA

MHOXeCTBO panroHaIbHBIX Yrcen. CpaBHEHHE PalMOHAIBHBIX dHcel. J[eHCTBHS C palnnOHAIBLHBIMHU
yrcnamu. [Ipedcmasnenue payuoHanbHo20 YUcia 0ecamuitol Opoovio.



HppanuoHajbHble YHCIA
[TonsiTHEe HppaLMOHAIIBHOTO YKciIa. Pacio3sHaBaHue HppanMoOHaIBHBIX yucell. [IpuMepsl 1okazaTrensCcTs B

anreOpe. VppalioHaIbHOCTh YHCTIa \/Z . Ilpumenenue B reometrpun. Cpagnenue uppayuoHaiIbHbIX Yucell.
MHnoocecmso OelicmeumenbHbIX Yuce.

ToxnecTBeHHbIE TPe0OpPa30BaHUS

YucinoBble 1 OyKBeHHbIE BbIPAKEHHSA

Boipakenue ¢ nepemeHHol. 3HaueHue BbIpakeHus. [locTaHOBKa BbIpa)KEHNUI BMECTO ITEPEMEHHBIX.
esbie BbIpaskeHUst

Crenenb ¢ HaTypaJbHBIM IIOKa3zaTeleM M ee cBoicTBa. [IpeoOpa3oBaHus BbIpaXEHUH, COAEpKaIInX
CTENEHH C HATYpaJIbHBIM ITOKa3aTeleM.

OpHowieH, MHorowieH. JIeHcTBUS ¢ OJHOWIEHAMM W MHOIOWIEHAMU (CIIOKEHUE, BBIYMTAHUE,
yMHOXkeHHe). DopMybl COKPAIIECHHOTO YMHOKEHHUS: Pa3HOCTh KBAJPaTOB, KBAAPAT CYMMbI U PA3HOCTH.
PaznoxxeHne MHOTOYJICHAa Ha MHOXXUTEJN: BBIHECEHHE OOILIET0 MHOXHUTENS 3a CKOOKH, SpYHNUposKd,
npumeHerue Gopmyn coKpaweHHo2o ymHoxcenus. Keaopammuwiii mpexunen, pasznodiceHue K8aopamHozo
mpexuieHa Ha MHONCUMEU.

J{poGHo-panHoHa/IbHbIE BbIPAKEHU S

Crenenp ¢ 1nenbiM mnokaszareneMm. [IpeoOpa3zoBaHue [pOOHO-JTMHEHHBIX BBIPAKEHUN: CIOXKEHUE,
YMHOXEHHE, JeneHue. Areebpauveckas O0pobs. Jlonycmumsie 3HaAueHUs NepemMeHHvlX 8 OpOOHO-
payuonanvusix evipadxcenusax. Cokpaujenue anreeopauieckux opooeti.

Ilpusedenue ancebpauueckux opobeti k 0dwemy sHamenamento. /lelicmsus ¢ aneeopauyeckumu OpooImMu:
Clodcenue, 8blUmaHue, YMHOJCeHUe, OeleHue, 80360eHUe 8 CENeHb.

IIpeobpazosanue vipasiceruti, cOOEPAHCAUUX 3HAK MOOYIIA.

KBaapaTHbie kKopHn

ApudmeTnueckuii KBapaTHbIA KopeHb. [IpeoOpa3oBaHue BbIpaxeHH, COEePKALIUX KBAPaTHbIE KOPHU:
YMHOXEHHE, JI€JI€HUE, BHIHECEHUE MHOXXMTENS U3-1I0J 3HaKa KOPHSI, GHeceHue MHOXCUMens nood 3HAK
KODHSL.

YpaBHeHusI U HePaBeHCTBA

PaBencrBa

Uucnosoe paBeHcTBO. CBONCTBA YHCIOBBIX paBEHCTB. PaBEHCTBO ¢ mMepeMeHHOM.

YpaBHeHus

[lonsiTne ypaBHEHUS M KOpHsS ypaBHeHUs. [Ipeocmasnenue o pasHocunvrocmu ypagnenuu. Obaacmo
onpeoeneHus ypasHerus (061acms 0ONYCMUMbBLX 3SHAYEHUU NepeMeHHO).

JInneiiHoe ypaBHeHMe M er0 KOPHH

Pemenune nuHelHbIX ypaBHEHUM. Jluneiinoe ypasHnenue ¢ napamempom. Konuuecmso kopueu aunetino2o
ypasHenus. Peulenue 1unelnbix ypasHeHuii ¢ napamempom.

KBagpaTHoe ypaBHeHHE H €er0 KOPHH

KBanpathHsie ypaBHeHus. Henonuble kBajpaTHble ypaBHEHUS. JIUCKPUMHMHAHT KBaJpaTHOIO YpPaBHEHMS.
dopmyna KOpHEW KBaJpaTHOro ypaBHEHUs. leopema Buema. Teopema, obpamnas meopeme Buema.
Pemenne kBaapaTHBIX ypaBHEHMIl: HCIOIb30BaHHE (DOPMYIbI Al HAXOXKACHUS KOpPHEH, epaguueckull
MemoO peuwleHus], pazioxcenue Ha MHOMXCUmenu, no0oop KOpHeu ¢ UCNOIb308anuem meopemvl Buema.
Konuuecmeo xopheii k6adpamHnozo ypasHenus 8 3a8UCUMOCIU OM €20 OUcKpumunanma. buxeadpammuole
ypasueHus. Ypaenenus, c8oOoumble K JUHEUHbIM U KeaopamuuiM. Keaopamuvle ypasHenus c
napamempom.

J{poGHO-panMoHaJIbHbIC yPABHEHUS

Pemenne npocremmx qpoOHO-THHEWHBIX YpaBHEHUN. Peuerue OpoOHO-payuoHaIbHbIX YPAGHEHUII.
Memooul pewienus ypasHeHui: Memoobl PAGHOCULLHBIX NPeoOPA308aHULL, MemoO 3amMeHbl NepeMeHHO,
epaghuueckuti memoo. Hcnonvzosanue ceoticms QyHKyull npu peuleruu ypaeHeHUl.

IIpocmeiiwue uppayuonanbHvle ypagHeHus uoda / f(x)=a, \/ f(x)= \/ g(x)-

n
Vpasuenus suoa x° = a.Ypasnenus 6 yenvix uuciax.
Cucrembl ypaBHeHUI



VYpaBHEeHHE C IBYMs INEpEeMEHHBIMU. JIMHENHHOE ypaBHEHME C ABYMs IEpPEeMEHHBIMU. [Ipamasa xax
epaghuueckasn unmepnpemayus IUHEUHO20 YPAGHEeHUs. ¢ 08YMs NepeMeHHbIMU.

[TonsaTHe cucreMsl ypaBHEHUH. Pelienre cucTteMsl ypaBHEHUM.

Mertonbl pelieHns cUcTeM JMHEHHBIX YpaBHEHUN C ABYMs NIEPEMEHHBIMU: epaduueckuti Memoo, mMemoo
clodicenus, MeToJ MOACTaHOBKU. Cucmembl TUHEUHbIX YPAGHEHULL C NAPAMEMPOM.

HepaBencrBa

Uucrnosbie HepaBeHCTBA. CBOMCTBA YUCIIOBBIX HEpPaBEeHCTB. [IpoBepka crpaBeaTMBOCTH HEPABEHCTB MPU
3aJJaHHBIX 3HAUYEHUSX [IEPEMEHHBIX.

HepaBenctBo ¢ nmepemennoii. Ctporue u HecTporue HepaBeHcTBa. OJOnacme onpedeneHus HepageHcmea
(0bnacmv 0ONYCmMuUMbIX 3HAUEHUL NePeMeHHO).

Pemenue nuHeHBIX HEPABEHCTB.

Keaopamnoe nepaserncmeo u e2o pewenus. Pewienue keadpammuvix HepageHcma: UCNoN1b308aHUE CEOUCTE
u epagura K6adpamuiHou GyHKYuu, Memoo uHmepeanos. 3anucy peuieHus KaopamHo20 HepageHCmada.
Pewenue yenvix u 0podHo-payuonanbHulX HEpaseHCcms Memooom UHMepPEaios.

CucreMbl HEPABEHCTB

CucrtemMbl HEpaBEHCTB C OJHOW INepeMeHHOW. PerieHue cucteM HEpaBEeHCTB C OJHON IEpPEeMEHHOM:
JMHEUHBIX, Kgaopamuvix. 1300pakeHne pereHusi CHCTeMbl HEPABEHCTB HA YHCIIOBOM MpsMOM. 3amuch
pELIEHHs CUCTEMBI HEPABEHCTB.

DOyHKIUH

HousiTne pyHKkuun

JlexkapToBBI KOOpAMHATHI Ha IIOCKOCTH. DOpMHUpOBaHUE MPEICTABICHUI O METANPEIMETHOM IOHITHU
«koopAuHaThel». CrnocoObl 3amaHus (QyHKIMM: aHanuTHYecKui, rpaduueckuii, Tabmuunblid. I'padux
¢ynkuuu. Ilpumepsl (GyHKOMHA, TOTyY4aeMBIX B IPOLIECCE HCCIEAOBAHUS PpA3IMYHBIX peabHBIX
IPOLIECCOB U pelIeHus 3aj1ad. 3HaueHue GyHkuu B Touke. CBoMcTBa (QyHKUMN: 00JaCTh ONpeEAeIeHHUs,
MHOXECTBO 3HAYCHWU, HYJIU, MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, YeMHOCHb/HeuemHOCMb, TIPOMEKYTKH
BO3pacTaHMs M YObIBaHMs, HauOojblllee U HauMEHbllee 3HaudeHus. VccienoBaHue (GyHKLMU IO ee
rpaduky.

IIpeocmasnenue 06 acumnmomax. Henpepuvisnocms ¢pynkyuu. Kycouno 3adannvie ghyHxkyuu.

JIuneiinas pyHKuus

CpoiicTBa M rpaduk JUHEHHOW (QYHKUMHU. YTI0BOM KoddduuumeHT npsmoi. Pacnonoxkenue rpaduxa
JUHEHHON (YHKIMU B 3aBUCUMOCTHU OT €€ YIJIOBOTro Kod(duirenTa u cBoOOOIHOTO wieHa. Haxoowcoenue
K03 puyuenmos runelnol GyHKYuu no 3a0aHHbIM YCI0BUIM: NPOXOAHCOEHUE NPAMOU Yepe3 08e MOUKU C
3A0AHHLIMU KOOPOUHAMAMU, NPOXONCOeHUe NPAMOU uepe3 OAHHYI0 MOYKY U NaApaiienbHou OaHHOU
NPAMOI.

Keanparuunas pyHkuus

CpoiictBa u rpaduk kBagpaTHuHOW ¢yHKuMU (mapabona). [locmpoenue ecpaguka KeaopamuuHou
@dynkyuu no mouxam. HaxoxneHue HyJned KBaApaTUYHOW (QYHKIIMH, MHOMCECMEad 3HAYEHUL,
NPOMENCYMKOE 3HAKONOCMOSAHCMEA, NPOMENCYMKOE MOHOMOHHOCU.

OOpaTHasi NPONOPLHOHATBHOCTH

k
CaolicTBa QyHKINH y = E}T = —. 'unepOomna.
X X

I'pagpuxu ¢pynxyuii. Ilpeodpazosanue cpagurka Gynkyuu y= f(x) 011 NOCMpoeHUus 2papuKos
Gynryuil 6uoa y = qf (kx+D)+c-

Ky dxy=x y=|xl-
x+b

IHocieqoBaTe IbHOCTH M POTPECCUH

YucnoBass mocCieAOBaTEeNbHOCTh.  [IpUMepbl  YHCIOBBIX  MOCIEIOBATENBHOCTENW. beckoHeuHbIe
Mocle0BaTebHOCTU. ApudmMerndyeckass Tporpeccuss M €€ CBONCTBa. [ eomerpudeckas MPOTPECCHs.
Dopmyna obwezo yieHa u CymMmbvl N NEPBbIX YNEHO8 APUPMEMUUEecKoU U 2eOMempUYecKoll npocpeccull.
Cxoosawasics 2ceomempuieckas npoepeccusi.

Pelnenne TeKCTOBBIX 3224

I'padpuxu Qynkyuii y = q +




3agauun Ha Bce apupMeTHYECKHE NelCTBUS

Pemenne TeKCTOBBIX 3amau apudmeTrdeckuM crocoboM. lcmonb3oBaHWE TaONHII, CXEM, UYEPTEKEH,
JPYTUX CPEICTB MPEICTABICHUS JaHHBIX IIPU PELICHUH 3a]1a4H.

3aiauyu HA IBUKeHH e, Pad0Ty M MOKYNKHU

AHan3 BO3MOXKHBIX CHUTyalluld B3aMMHOTO PACIOIOXEHUS OOBEKTOB MPH MX ABM)KEHHH, COOTHOIICHUS
00BEMOB BBITIOJIHAEMBIX Pa0OT IMPU COBMECTHOM padoTe.

3agaum HA YaCTH, 10, TPOLEHTHI

Pemenne 3amau Ha HaxXOXJAEHHE YAaCTH 4YMCJIA U YMCIA MO €ro 4yacTv. PemeHue 3ajady Ha NPOLEHTHI U
nosin. [IpuMeHenne nponopuuii Ipyu peleHun 3a1ay.

Jlornueckue 3agauu

Pemenune noruueckux 3anad. Peutenue nocuyeckux 3a0ay ¢ noMowvio epagos, maoauy.

OcHoBHbIE MeTOAbI pellleHHs] TEeKCTOBBIX 3a4au: apudMeTHUecKHil, anreOpanueckuii, mnepedop
BapuUaHTOB. [lepguyHvle npeoCcmasieHus 0 Opyeux Memooax peuleHus 3a0ay (2eomempuyeckue u
epaghuueckue memoowl).

HcTopust MaTeMaTUKHU

Bosnuknogenue mamemamuku Kak Hayku, smansl ee passumus. OCHOBHble pazoeibl Mamemamuxu.
Buloarowuecs mamemamuku u ux 6k1ao 6 pazeumue HayKu.

beckoneunocmv mHoocecmea npocmuvix uucen. Yucia u OnuHvl ompeskos. Payuonanvueie uucna.
Ilompebnocmo 6 uppayuonanvrvix yucrax. Lllxona [ugazopa

3apooicoenue ancebpvl 6 medpax apugpmemuru. An-Xopezmu. Poowcoenue OykeenHou cumeonuxu. I1.
®epma, ©@. Buem, P. /lexapm. Hcmopus eonpoca o HaxodcOeHuu Gopmyn KOpHel aneedopaudeckux
ypasHenuti cmenenelti, bonvuiux yemvipex. H. Tapmanws, [owc. Kapoano, HX. A6ens, 3. ['anya.
llosenenue memooa KkoopouHam, NO3GONAIOWE20 NEPEBOOUMb 2eOMempudecKue 00beKmvl Ha A3bIK
aneeopwi. llossnenue epaghuxoe ¢pynxyuil. P. Jexapm, II. Depma. Ilpumepsvi pasiuunvlx cucmem
KOOpOUHam.

3adaua Jleonapoo Iluzanckoeo (@ubonauyu) o Kpoaukax, uucia Pubonauyu. 3aoaya o wWaxmamuoll
docke. CX00UMOCmb 2e0MempuiecKol NPpocpeccuu.

Hcemoxu meopuu eeposimumocmeii: cmpaxosoe oeno, aszapmuvle uepwvl. Il. @epma, b.Ilackars, A
bepuynnu, A.H.Koamozopos.

Om 3emneodenuss x ceomempuu. Ilughacop u eco wkona. @anec, Apxumeo. Ilnamon u Apucmomerns.
Ilocmpoenue npasunvhvix MHo20y2onbHUK08. Tpuccekyus yena. Keadpamypa xkpyea. Yoeoenue xyoa.
Hcmopus yucna w. 3onomoe ceuenue. «Hauanay» Eexnuoa. JI Oiinep, H.H.Jlobauesckuu. Hcmopus
nAmMo20 nocmyaiama.

T'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYAHCAIOUIE20 MUPQ.

Acmponomus u ceomempus. Ymo u xkax ysnanu Anaxcaeop, Ipamocgen u Apucmapx o pazmepax Jlynusi,
3emnu u Connya. Paccmosanua om 3emau 0o Jlynwr u Connya. Hzmepenue paccmosnus om 3emau 00
Mapca.

Ponv poccutickux yuenvix 6 paseumuu mamemamuxu: JI. Dinep. H.U. Jlobauesckuii, I1.J1. Yebviwes, C.
Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: [lemp I, wikona mamemamuueckux u HABUSAYKUX HAYK, pazeumue
poccuiickoeo ¢pnoma, A.H. Kpeinos. Kocmuueckas npoepamma u M.B. Kenoviu

TEMATHYECKOE INTAHUPOBAHHUE 7 KJIACC

Ne Tema pa3nena KosmuectBo
pasaena 4acoB




1 Bripaxkenusi, ToXA€CTBa, ypaBHEHUS 13
2 OyHKIUU 13
3 CreneHb ¢ HaTypaJbHBIM MOKA3aTEIEM 17
4 MHorousneHsl 17
5 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS 18
6 CucreMbl TMHENHBIX YpaBHEHUN 15
7 [ToBTOpenue 9
Ne KosaunuyectBo
YPOKa Tema ypoka 4acoB
BripakeHus, ToK1eCcTBa, ypaBHEeHHsI 13
1 PanyonanbHbIe ynciia 1
2 HucnoBble BEIPAKECHUS 1
3 BripaxkeHus ¢ nepeMeHHbIMU 1
4 CpaBHeHUE 3HaUEHUN BBIPAKEHUI 1
5 CBoMCTBa AEUCTBUH HAJ YHCIaAMH 1
6 ToxpaectBa. ToxaecTBeHHbIE IPE0OPA30BaHUS BBIPAKEHUN 1
7 YpaBHEHUS U €r0 KOPHU 1
8 JInHeliHbIe ypaBHEHHSI C OJJHOM IEPEMEHHON 1
9 PenieHne nMHENHBIX ypaBHEHUN
10 Pemenue 3a1a4 ¢ 1OMOLIBIO YpaBHEHU 1
11 Dopmyisl 1
12 KonrponbHas padora no reme «BblpaxkeHus, TOXX/IECTBA,
YpPaBHEHUSD) 1
13 AHaJn3 KOHTPOJIbHOM paboThl 0 TeMe «BbIpaxkeHus, TOXKIECTBa,
YpaBHEHUSD) 1
DyHKINH 13
14 YuciioBble TPOMEKYTKH 1
15 Urto Takoe GyHKIUs 1
16 Brruncnenne 3HaueHuit GyHKIMM o hopmyine 1
17 Jlexap10BbI KOOPAMHATHI HA NIJIOCKOCTH 1
18 ['padux pyHKIUN 1
19 CrniocoObl 3a1anus QyHKIUU 1
20 3naueHue QyHkuuU B Touke. CBoiicTBa QyHKIMU: 001acTh
ONpeeJIeHUs, MHOKECTBO 3HAUCHU I 1
21 [Tpsimasi mponopIMOHATIBHOCTE U €€ rpaduk 1
22 Jlunelinas pyHKIMS U ee rpaduk 1
23 CaolicTBa U rpaguK JMHEHHON QYHKIINH 1
24 [TocTpoeHue nuHEHHON QYHKIIUN
25 KontponbHas pabora 1o teme «DyHKIHN 1
26 AHaJIn3 KOHTPOJIBHON paboTh! O TeMe «DyHKIIMK» 1
Crenenb ¢ HATYpaJIbLHBIM NOKA3aTeJeM 17
27 Ornpenenenne CTENEHN C HATypaJbHBIM IMOKA3aTEIEM 1
28 YMHOKEHUE CTENEHEN 1
29 Jenenue creneHen 1
30 Bo3Benenue B cteneHb Npou3BeIeHUs 1
31 Bo3BeneHne B CTENEHb CTENEHN 1
32 CreneHb ¢ HaTypaJbHBIM [TOKA3aTEIeM U €€ CBOWCTBA 1
33 CBONCTBO CTENIEHU C HATYypaJIbHBIM IIOKA3aTEIEM 1
34 [IpeoOpazoBanme BeIpaKEHUH, COIEPIKAINX CTENEHU C 1




HAaTypaJbHbIM I10Ka3aTelIeM

35 OpnHowieH 1
36 .
CraHapTHBIN BUJT OJHOWICHA 1
37 VYMHOXKEHNE OTHOYIECHOB 1
38 Bo3BeneHune olHOUIEHA B CTENIEHD 1
39 OyHKIMA y=X2 U ee rpapuk 1
40 OyHKIMs y=Xx3 U ee rpagux 1
41 CgoiicTBa GyHKIIUNA y=X2 U y=Xx3 1
42 KonTponbaas pabota mo reme «CTeneHb ¢ HaTypaabHBIM
MOKa3aTeIeM» 1
43 AHanM3 KOHTPOIBHOU paboThl 10 TeMe «CTeNneHb C HaTypaJIbHBIM
IIOKa3aTeyIeM» 1
MHorouJieHbl 17
44 MHorowieH 1
45 CraHgapTHBIN BUJI MHOTOYJICHA 1
46 Crio)keHrue MHOTOWICHOB 1
47 BblunTaHue MHOTO4JIEHOB 1
48 HaxosJ1eHre cymMMbl 1 pa3HOCTH MHOTOUYJIEHOB 1
49 YMHOXEHNEe 0IHOWICHA HA MHOTOUJICH 1
50 JleficTBUSI ¢ OAHOUIEHAMU U MHOTOWICHAMH: YMHOXEHUE 1
51 Brinecenne o01ero MHOKHUTEIS 32 CKOOKH 1
52 PasnoxeHrne MHOrouUIeHa HA MHOYKUTENN: BHIHECEHHE 00IIEro
MHOJKHTEJIS 32 CKOOKH 1
53 YMHOkKEHHE MHOTO4JIEHa HA MHOTOWIECH 1
54 JIefiCTBHSI ¢ MHOTOUYJIEHAMU: YMHOKECHHE 1
55 PaznoxxeHne MHOro4sieHa Ha MHOKUTENH 1
56 PasnoskeHrne MHOTOUIeHa Ha MHOXKUTENIN CITOCOOOM TPYNIUPOBKU 1
57 Pa3noxeHne Ha MHOXKUTENN: TPYNIIUPOBKA 1
58 ITpumeHeHue ciocoba rpyninupoBKU 1
59 KonTtponbHas pabota no teme «MHOTOUTICHBI 1
60 AHaJIn3 KOHTPOJIBHON paboTh! O TeMe «MHOroWJIeHbI» 1
DopMyJIbI COKPALIEHHOT0 YMHOKCHHUS 18
61 Bo3Benenue B KBapaT CyMMBI IBYX BBIPAKEHHUN 1
62 Bo3Benenue B kBajpar pa3HOCTH ABYX BBIPAXKEHUI 1
63 Bo3BeneHue B kyO CyMMBbI IBYX BBIpQXKEHUH 1
64 Bo3Beznenue B Ky0 pa3HOCTH JIBYX BBIpayKEHHIM 1
65 PaznoxxeHne Ha MHOXKUTENH C MOMOIIBI0 (opmyn KBaapaTa cymMMbl | 1
66 PasnoxeHre Ha MHOXKHUTEIH C MTOMOIIBI0 (hOpMYIT KBajipaTa
pa3HOCTH 1
67 @opMynBl COKPAIIEHHOTO YMHOXXEHMS: KBaJpaT CYMMBI, KBaJpaT
pPa3HOCTH 1
68 [Tpumenenue GopMyIl COKpAILIEHHOTO YMHOXKEHUS: KBaApaT CyMMBI,
KBaJpaT pa3HOCTU 1
69 YMHOXEHNE Pa3HOCTH JIBYX BBIPAKEHHH HA UX CYMMY 1
70 Pa3znoxeHue pa3HOCTH KBaIpaTOB HA MHOKUTEIU 1
71 [Tpumenenue GopmMyIibl pa3HOCTH KBAJIPATOB JJIsl PA3JI0KECHUS HA
MHOYKUTEIIN 1
72 Pa3nojkeHrne Ha MHOXKHUTEIN CYMMBI KyOOB 1
73 PasnojkeHrne Ha MHOXKHUTEIN pa3HOCTH KyOOB 1
74 [TpeoOpaszoBaHue 1ENOTr0 BHIPAKEHHSI B MHOTOUJICH 1




75 [IpuMmeHeHHe  pa3IUYHBIX  CIOCOOOB sl pa3liOKEHUs  Ha
MHOHUTEJH 1
76 PaznuuHble ciocoObl pa3aokeHHss MHOIrOWIeHa HA MHOKUTENH 1
77 Konrponpaas pabora mno Teme «DOpMynIbl COKpPAIIEHHOTO
YMHOKCHHUS» 1
78 AHanu3 KOHTPOJIBHON paboThl 10 TeMe «POpMyJibl COKPALIEHHOTO
YMHOKCHHUS» 1
Cucrembl THHEHBIX YPaBHEHHU I 15
79 JIunelinple ypaBHEHHUs C IBYMs IEPEMEHHBIMU 1
80 ['paduik TMHEHHOTO YpaBHEHHS C IBYMsI IEPEMEHHBIMU 1
81 CucreMbl ypaBHEHUH € ABYMsl IEPEMEHHBIMU 1
82 IToHsiTne cuctembl ypaBHECHU N 1
83 MeTo/1bl pelIeHNs CUCTEMBI YPABHEHUH C IBYMS IIEPEMEHHBIMU:
METOJ M0JICTAHOBKHU 1
84 Crioco6 1moJICTAaHOBKU 1
85 Mertonbl pelieHus CUCTEMbl YpaBHEHHUH € JBYyMs IEepEeMEHHBIMU:
METO/JI CJI0KCHUS 1
86 Crnioco0 ciioxeHus 1
87 MeTo/1bl pelieHus: CUCTEMbl YPaBHEHUH C IBYMsI IEPEMEHHBIMU:
rpadu4ecKuil MeTo 1
88 Metobl pereHust CUCTEMbl YPaBHEHHH € IBYMsI I€PEMEHHBIMU:
MIOJICTAHOBKH, CJIOXKEHHUS, rpaduyecKuii 1
89 Pemenue 3a1ay ¢ HOMOUIBIO CUCTEM YpaBHEHUM 1
90 IIpuMeHeHne cucTeMbl YpaBHEHUM I pELICHUs 33134 1
91 Pemienne 3amad ¢ IOMOIIBIO CHUCTEM YpaBHEHUH C JByMs
NNEPECMCHHBIMH 1
92 KonrponbHas pabora no teme: «Perienue cucteM JMHEHHBIX
YPaBHEHUI 1
93 AHaiu3 KOHTPOJILHOM paboThl IO TeMe» Perienue cucrem
JIMHEUHBIX YPABHEHUN» 1
IToBTOpEeHue 9
94 Anrebpanueckue BhIpaXKEHUS 1
95 Pemenne nuHeHbIX ypaBHEHUH 1
96 CaolicTBa cTeneHe. JIeMcTBUs CO CTeNEHIMU 1
97 Pemenne cucreM ypaBHEHHUH pa3InyHbIMU METOJAMU 1
98 DopMyIIbl COKPAILIEHHOTO YMHOKEHUS 1
99 Pemenne TekcTOBBIX 3a/1a4 1
100 | Pa3noxeHune MHOTO4JIEHAa HA MHOXKUTEIN 1
101 WToroBasi KOHTpOJIbHAs paboTa 1
102 | AHanu3 uTOroBoil KOHTPOJILHON pabOThI 1

TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

Ne Tema pa3spnena KosnnuyectBo
pasaeia 4acoB




1 IToBTOpEeHME 5
2 Hepasenctaa 19
3 [TpuOnmxEHHbBIE BHIYUCICHUS 9
4 KBagparssle KOpHU 14
5 KBanparueie ypaBHEHUS 25
6 KBangparuunas pyHkuus 16
7 KBanpaTtHoe HEpaBEHCTBO 12
8 [ToBTOpEeHUE 2
Ne Tema ypoka Kosmuecr
ypoka BO 4aCOB
IToBTOpEeHue 5
1 DopMyJIbl COKPALLIEHHOT0 YMHOXKEHUS 1
2 Pemenne nuneiHbIx ypaBaenuit. [locrpoenue rpaduka tuHeHHONR 1
byHKIIMN
3 Pemenue cucrem ypaBHEHUI 1
4 BxogHast KoHTpoJbHAs paboTa 1
5 AHa13 KOHTPOJIbHOM paboThI 1
HepaBencrBa 19
6 [TonoxurensHbIC U OTPHULIATENIbHBIE YKCIa. Bo3BeeHue B cTeNeHb 1
M10JIO’KUTEIBHOIO U OTPULIATEIBLHOTO YHCIIA
7 Yucnoele HepaBeHCTBA. Qb1acmb onpeodeielus: HepaseHcmaea (0onacmo 1
donycmumulx sHaueHull nepemernot;). CBONCTBA YMCIOBBIX HEPABEHCTB.
[TpoBepka cripaBeAIMBOCTH HEPABEHCTB IIPU 3aJJaHHBIX 3HAUCHHSIX
IIEPEMEHHBIX
8 CrnoxeHue 1 yMHOKeHUE HepaBeHCTB. CTpOrve U HECTPOTHE HEPABEHCTBA 1
9 HepaBeHcTBO ¢ iepeMeHHOM. 1
10 Pelenue JMHENHBIX HEPABEHCTB 1
11 Pemenne ynpaxHeHMi Ha pelIeHUE HEPABEHCTB 1
12 Pelenne HepaBEHCTB ¢ OAHUM HEU3BECTHBIM 1
13 Pemenune HepaBeHCTB 1
14 CucreMbl HEpaBEHCTB C OAHON IEPEMEHHOU 1
15 N300paxeHne pemieHns CuCTEMbl HEPaBEHCTB Ha YHCIIOBOW MPSIMOH. 1
3anuch peleHus: CUCTEMbl HEPABEHCTB
16 Pelenue cucTeM HEPaBEHCTB C OJHOU NIEPEMEHHOM: JIMHEMHBIX 1
17 Pemienne cucreM HEpaBEHCTB € OJHOM MEPEMEHHON 1
18 3a/lauy Ha PEeLIEHUE CUCTEM HEPABEHCTB. 1
19 Pemenne cucreM HepaBEeHCTB 1
20 Mopyns ynciia. YpaBHEHHUs, COACPIKALIUE MOTYIIb. 1
21 HepaBeHnctBa, cozeprkaiine MO1yJb. 1
22 PemeHne HepaBEHCTB M X CUCTEM 1
23 Kontposnbnas pabora Ne 1 « HepaBeHcTBa» 1
24 AHanu3 KOHTPOoJIbHOM paboThl Ne 1 1
ITpudan:KEHHbIC BHIYHCICHUS 9
25 [TpubmkenHble 3HaueHus BenuuuH. [lorpentHocts npubImkeHusl. 1
26 O1neHKa NOrpelHOCTH. 1
27 OKpyTJIeHHUE YHUCEl. 1
28 OTHocHTEIbHAS TIOTPEIIHOCTb. 1




29 [TpakTrueckue mpremMbl NPUOTMKEHHBIX BRIYUCICHUN 1

30 JlericTBUA HaJ YKUCIIAMH, 3aIMCAHHBIMH B CTAH/IAPTHOM BUJE 1

31 Pemenue 3amay Ha npuOIMKEHHBIC BRIYMCICHUS 1

32 Konrtponbnas padora Ne 2 «[IpubnmkeHHbIC BEIYHUCICHUS 1

33 AHaM3 KOHTPOJIBHOU paboThl Ne 2 1

KBaapaTHbie KOpHH 14

34 Apudmernueckuil KBapaTHBII KOPEHb. 1

35 Haxoxnenue apu(pmMeTHyeckoro KBajpaTHOro KOpHs. 1

36 PannonanbHblie yncna. MHOXeECTBO paliMoOHaIbHbIX uncen. CpaBHEHUE 1
palMOHAIbHBIX YNCENl. BECKOHEYHOCTh MHOKECTBA MPOCTHIX YUCEIL

37 JleiicTBus ¢ pallMOHaIbHBIMU YHUCIaMu. [Ipedcmasnenue payuonaisho2o 1
yucaa 0ecamudHou 0poobio.

38 [TonsiTve nppamoHaIbHOrO yncia. Pacrio3HaBaHNE UPPALIMOHAIBHBIX 1
yucell. MppanyoHanbHOCTh YnciIa \/E CpaBHeHHE UpPALIMOHAIBHBIX
yucen. [Ipumeps! nokazatenscTB B anredpe. [IpuMenenne B reomeTpuu.
MHOKECTBO JE€HCTBUTEIBHBIX YHCET

39 KBazipaTHbIil KOpEHb U3 CTENEHU 1

40 [TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIIMX KBAAPaTHbIE KOPHU: 1
YMHOXEHHE.

41 HaxoxeHne KBaJpaTHOIO KOPHsI U3 IPOU3BEACHHUSI. 1

42 [TpeoOpa3zoBaHne BbIpaKEHU, COEPKALUX KBAAPATHbIE KOPHU: 1
JICJICHHUE.

43 [TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIIUX KBAAPATHbIE KOPHU: 1
BBIHECEHHNE MHOKUTEJSI U3-110]] 3HAKa KOPHS.

44 [TpeoOpa3oBaHue BbIpakE€HUH, COAEpKALIMX KBaJpaTHble KOPHU: BHeceHHe | 1
MHOKUTEJS 110/ 3HAK KOPHS

45 W3Breyenue kBaapaTHbIX KopHEH. [IoTpeOHOCTh B MppalluOHATIBHBIX 1
quciIax

46 KonTponbnas padota Ne 3 «KBagpatHble KOpHUY 1

47 AHaJIn3 KOHTPOJIbHOM paboTh! Ne 3 1

KBajpaTHbie ypaBHeHHs 25
48 KBanparssle ypaBHeHus . KBaspaTHOE ypaBHEHHUE U €0 KOPHH. 1
49 n_ 1
HenonHble KBagpaTHbIC ypaBHEHUs. YpasHeHus euoa * = 4 Vpasnenus 6

YenvlX YUCIAXx.

50 MeTto]1 BbIJI€TI€HHSI TOJIHOTO KBaApaTa 1

51 JIMCKpUMHHAHT KBaApaTHOTO ypaBHEHUS. Kouuecmeo KopHeu 1
K8AOpAMHO20 YPAGHEHUSL 8 3A8UCUMOCTU OM €20 OUCKPUMUHAHMA.
dopmysa KOpHEH KBaJIpaTHOTO ypaBHEHMUSI.

52 Penienne kBaJipaTHBIX YpaBHEHUHN: epagpuueckuti Memoo peuleHus. 1

53 [IpuBeaenHoE KBagpaTHOE ypaBHeHue. Teopema Buema. Teopema, 1
obpamnas meopeme Buema

54 Pemenuie kBajipaTHBIX YpaBHEHUI: 1n0000p KOpHeli ¢ UCNOIb308aHUEM 1
meopemuvl Buema.

55 Pemenne kBaApaTHBIX YPaBHEHUN: pA310JCEHUE HA MHONCUMENU 1

56 PelieHne KBagpaTHbIX YPaBHEHUN pa3HBIX BUIOB 1

57 Pemmenuie kBajipaTHBIX YpaBHEHH: UCIIOJIb30BaHNE (DOPMYIIBI JIJIsT 1
HaXO0XJIEHUs] KOPHEH.

58 YpaBHEHMs1, CBOAMMBIE K KBaJIpaTHbIM. BUKBaApaTHbIE YpaBHEHHUSI 1

59 Pemennie GMKkBaipaTHBIX ypaBHEHUNH. MeTos 3aMeHbl IEPEMEHHOM. 1




60 Pewenue opobro-payuonanvrvix ypasuenuti. Memoowt pewenus ypasuenuii: | 1
MemoObl  PABHOCUNLHBIX — Npeobpazosanuil,  epaguueckuti  Memoo.
Hcnonvzosanue ceoticme ¢hynkyuil npu peuieHuu ypasHeHul

61 Ksaopammuvie ypasnenus ¢ napamempom.

62 Pemenne 3amay ¢ NOMOIIBIO KBagpaTHBIX YypaBHEHUW. lcnosb3zoBaHue
Ta0JIML, CXEM, UYepTeXKeH, APYTruX CpPEICTB IPEICTaBICHMS JAHHBIX IIPU
pellIeHnH 3aJ]auu.

63 Pemenue 3anau npu nmomMouiy KBaJpaTHbIX YpaBHEHUM. AHAIU3 BO3MOXKHBIX | 1
CUTyalluii B3aMMHOIO pACIOJIOXKEHHs] OOBEKTOB TMpPU HUX JBHKEHUH,
COOTHOIIIEHUS] 00bEMOB BBINOJIHAEMBIX pabOT IMPH COBMECTHOM paboTe.

64 3agauu, periaeMblie C MOMOIIBIO KBAIPATHBIX YPABHEHHIA. 1

65 Pemenue npoctelmx CUCTEM, COIEP)KALNX YPAaBHEHUS BTOPOM CTETIEHHU. 1

66 ITpocreiine cucTemsl, CoepKaliue ypaBHEHUs] BTOPOIl CTENIEHH. 1

67 Pemienue cucrem, coaepxanyux ypaBHEHUs] BTOPOUM CTEIICHU. 1

68 KomnuiekcHble uncna 1

69 Perenrie kBaipaTHBIX YpaBHEHHI pa3IMYHbBIX BUJIOB 1

70 Pemenue kBagpaTHBIX ypaBHEHUII: UCIIOIb30BaHUE (HOPMYIIBI AJIst 1
HAXO0XJICHUS KOPHEH, epaghuueckuii Memoo peuieHus, pasiodxtceHue Ha
MHOXMCUmenu, no0Oop KOpHell ¢ UCNOIb308aHueM meopemuvl Buema.

71 KonTponbnas pabora Ne 4 «KBagparHble ypaBHEHUS» 1

72 AHanu3 KOHTPoJIbHOH paboThl Ne 4 1

KBaagpaTnunas GpyHKumus 16

73 Onpenenenne KBaApaTUIHON QYHKIIMH. 1

74 ®ynkuus y=x°. CBoiicTBa U rpaduk KBagpatuuHoil GpyHkuuu (mapaboa). 1
Ilocmpoenue epaghurxa keadpamuuHou hyHKYUU no MOYKAM.

75 ®ynkuus y=ax>. CBoiicTBa M rpaduK KBaApaTHIHON (YHKIMH 1
(mapaboua). Ilocmpoerue epaghuxa keadpamuuHol QyHKYuu no MmouKam.

76 DyHKIHS y=ax> 1

77 [ocTpoenue rpapuka GyHKIUH y=ax”. 1

78 ®ynkius y=ax> + BX + c. CpoiicTBa u rpaduk KpajgpaTudHoi (yHkuuu | 1
(mapabosa).  CpoiictBa (yHKIHI: 00JIaCTh OMpEETICHUsI, MHOMXECTBO
3HaYeHUH, HYJIM, MPOMEXKYTKH 3HAKOIMOCTOSHCTBA, YETHOCTH/HEYETHOCTH,
INPOMEXYTKM BO3pacTaHus U YObIBaHUs, HauOOJblIee U HaUMEHbIIee
3Ha4yeHus. MccaenoBanue GyHKINU 1O ee rpaduky.

79 dyukuus y=ax>+ BX + ¢. [locmpoenue 2paguxa k6adpamuyroil gyyHkyuu 1
10 MOYKAM.

80 [ocTtpoenue rpaduka GyHKIuM y=ax>+ BX + ¢, HaxoxmeHue Hyneii 1
KBaJIPATUUHON PYHKIIUU, MHOMCECBA 3HAYEHULL, NPOMENCYMKO8
3HAKONOCMOAHCMEBA, NPOMENHCYMKOE8 MOHOMOHHOCHU.

81 ITocTpoenue rpaduka KBapaTUYHON QYHKITUH. 1

82 IIpeobpazosanue epaguxa ynkyuu > = 0dna nocmpoenus epaghuxos | 1
@dyHryul 8uda > = ar (kx+b)+c

83 ITocTpoeHue pa3nuyuHbIX rpauKOB KBaJIpaTUYHON (PYHKIIHH. 1

84 YnpaxHeHus Ha mocTpoeHue rpaduka KBaapaTUIYHON (GYHKIUH. 1

85 [TocTtpoeHue rpag kOB KBaIpaTUYHON PyHKIHH 1

86 Pasznuynsle rpaduky KBagpaTuuHON QyHKINN 1

87 KonrtpomnbHas padora Ne 5 «KBanparuunas GyHKIus 1

88 AHaM3 KOHTPOIBHOU paboThl Ne 5 1

KBaapaTHoe HepaBeHCTBO 12

89 KBanpaTHOe HepaBeHCTBO. 1

90 KBanpaTHOE HEpaBEHCTBO U €r0 PeIIeHUs 1




91 Pewenue keaopamnvix nepagencmas. ucnonb3o08anue c8olicma u epaguxa
K8aOpamu4Hol yHKyuu. 3anuch peuieHus: KeaopamHo20 HepageHCcmad.

92 YopakHeHus Ha pellieHre KBaJIpaTHOrO HEPaBEHCTBA C TTIOMOIIIbIO

rpaduka KBaapaTHIHON (QYHKIINH.

93 C nomorpio rpaduka KBaIpaTUYHON (QYHKIIMH pelIeHUuEe KBaJpaTHOTO
HEPABEHCTBA
94 3aauyn Ha peleHue KBaJpaTHOTO HEPABEHCTBA C MOMOIIBIO rpaduka

KBaJPAaTUYHON (DYHKIIHMH.

95 Pewenue keaopamnvix nepasencms: memoo uHmepsaanos. 3anuce
peuieHus: KeaopamHo20 HepageHCmad.

96 Pemennie cuctemM HEpaBEHCTB C OJHON MEPEMEHHOMN: K8AOpamHbIX.

97 WccnenoBanue KkBagpaTHIHOW QyHKITUN

98 Pemenne nenblx W ApOOHO-pALIMOHAIBHBIX  HEPABEHCTB  METOAOM
WHTEPBAJIOB.

99 Konrtponbnas padora Ne 6 «KBanpaTrHeie HepaBEHCTBa»

100 AHaM3 KOHTPOJIBHOU paboThl Ne 6

IMoBTOpeHue Kypca 8 kiaacca

101 CucreMbl HEpaBEHCTB ¢ OJHOM nepeMeHHo. M300paxkenue pemeHus

CHUCTEMBI HEPABEHCTB HA YMCJIOBOU IIPSIMOM.

102 [TpeobpazoBanre BbIpaXKeHH, COIEPIKALNX KBaIpaTHbIE KOPHU

TEMATHYECKOE INTAHUPOBAHUE 9 KJIACC

Ne Tema pa3zaena KouuvecTBo
pasaesa 4acoB
1 [ToBTOpEHME 5
2 Crenenb C palliOHAIBHBIM IMOKa3aTeIeM 12
3 CreneHHast GyHKIUS 15
4 IIporpeccun 15
5 CrnyuaiiHble COOBITUS 14
6 CrydaiiHple BETUYNHBI 12
7 MmuoxecrtBa. Jloruka 16
8 [ToBTOpEeHUE 10
Ne Tema ypoka KouaunuyectBo
4acos
ypoKa
IloBTOpEHHE 5
1 CreneHs ¢ HaTypaJIbHBIM ITOKAa3aTeIeM 1
2 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS 1
3 Pemenne kBapaTHBIX YpaBHEHHUH U HETIOIHBIX KBAIPATHBIX YPaBHEHUHN 1
4 BxoJiHast KOHTpoJibHAs paboTa 1
5 AHau3 BXOJHOW KOHTPOJIbHON paboThI 1
CreneHp C pallHOHAJBHBIM MOKA3aTe1eM 12
6 CreneHs ¢ 1ebIM N10Ka3aTeIeM 1




7 CBoIICTBa CTENEHU C I1I€JIBIM MTOKa3aTelieM 1
8 Pemenue 3aga4 Ha CBOMCTBA CTENEHH C LIEJIBIM IIOKA3aTEIEM 1
9 ApudmeTnueckuii KOpeHb HaTypallbHON cTeneHu. Mcmopus eéonpoca o
HaxoxcoeHuu @opmyn KopHel aneebpaudeckux ypasHeHutl cmeneHel,
oonvuux yvemoipex. H. Tapmanwvs, /[c. Kapoano, H X. Abenw, D. ['anya. 1
10 | Pemenue ynpaxxHeHui Ha apupMETUIECKHI KOPEHb HATypaJIbHOM
CTENECHU 1
11 CBoiicTBa apu()METHUECKOr0 KOPHS 1
12 [TpumeneHnue CBOMCTB apu(PMETHIECKOTO KOPHS 1
13 Crenensb ¢ pallMOHAJIbHBIM MOKa3aTeIeM 1
14 | Pemenue ynpa)xHeHUH Ha CTENIEHb C pallMOHAJIbHBIM [10KA3aTEIEM 1
15 Bo3Benenue B cTeneHb YMCI0BOI0 HEPABEHCTBA 1
16 | KonrponpHas pabora Ne 1 «CreneHs ¢ palimOHAIBLHBIM [TOKA3aTEIeM» 1
17 AHam3 KOHTPOIbHOM paboThl Ne 1 1
Crenennasi pyHKuus 15
18 Ob6unacte onpeneneHus: GyHKINH 1
19 Haxoxaenue obnactu onpeenenus QyHKIUU 1
20 | I[lpeocmasnenue 06 acumnmomax.
Henpepuvienocmo ¢hynxyuu. Kycouno 3a0annvle pynkyuu.
1
21 y=
Bospacmanue u yovisanue ¢hynxyuu. I pacuru ¢hynxyuii x+b 1
22 | HaxoxaeHue mpoMeXyTKOB BO3pacTaHus M yObIBaHUS (PYHKIIUU 1
23 Yémuocmo u nHeuémuocmo ynxyuu. I pagpuku ¢ynuxyutl, > =~'~, v ==
, y=Ixl,
24 Haxoxaenne 4€THOCTH U HEUETHOCTH (PYHKIIUU
25 y= k
CaoiictBa pyHkiuu X . ['unep6ona. O6paTHas IpONOPLIUOHATBLHOCTD
1
26 | ®yuknus y = k/x u ee rpadux 1
27 | Iloctpoenue rpaduka GyHkImu y = k/x 1
28 VYpaBHeHus, coaepkalme CcreneHb. [lpocmelwiue uppayuoHaivbHvie
ypaeueHus euoa Y f(x)= a, Vf(x) “VE (x) .
1
29 | Pemenue HEpaBEHCTB , COJIEPKAIIHNE CTETICHD 1
30 | Pemienue 3aa4 Ha CTENEHHYIO (DYHKIUIO 1
31 KonTponbnas padota Ne 3 «CreneHHast QyHKIMSI» 1
32 | AHanu3 KOHTpoJIbHOW paboThl Ne 3 1
IIporpeccun 15
33 | YncnoBas mociie10BaTeNbHOCTh. [IprMepsl 4MCIIOBBIX
nocienoBarenbHOCTEN. beckoHeuHble mocae10BaTenbHOCTH. 3aoaya
Jleonapoo Iluzanckoeo (Qubonauuu) o kpoauxax, uucia Pubonauyu. 1
34 | Apudmernyeckas mporpeccus u ee CBOMCTBa 1
35 Pemenue 3amay Ha apuPMETHIECKYIO TPOTPECCHUIO 1
36 | Pemenue ynpakHeHMH Ha apu(METHUECKYIO IPOTPECCHIO 1
37 Dopmyna obujeco uieHa u CymMmbl n NePEblX YleH08 APUPMemuiecKkol
npozpeccuu 1
38 Haxox1eHre cyMMBI IEPBBIX N WICHOB apu(PMETUYECKOM Nporpeccun 1
39 Brruncienre cyMMbl IEPBBIX N WIEHOB apu(METHUECKONH MPOrpeccuu 1
40 | T'eomerpuueckas nporpeccus. Cxooumocms ceomMempuyecKko 1




npozpeccuu.

41 Pemenue 3aga4 Ha TEOMETPUYECKYIO IPOTPECCUIO 1
42 Penienue ynpaxHeHU Ha TEOMETPUUECKYIO MPOrpeCCUIo. 3ajayda o

IIAXMATHOM JIOCKE. 1
43 Dopmyna obugeco uieHa u CyMmbl N NEPBbIX UIEHO8 2eOMEMPUUECKOLL

npozpeccuu. Cxo0aascs 2eoMempuyecKas npoepeccusl 1
44 HaxoxneHue cyMMbI IEPBBIX N YWICHOB TEOMETPUYECKON MPOrPECCUU 1
45 | BelunciieHue CyMMBbI IEPBBIX N YIEHOB F€OMETPUUYECKOIN POrpeccun 1
46 Kontposbnas padora Ne 4 «IIporpeccumn» 1
47 AHanm3 KOHTPOJIBHOM paboThl Ne 4 1

CayuaiiHble cOObITHS 14

48 Ciry4aifHbIC OTIBITHI (IKCIIEPUMEHTHI ), AIIEMEHTApHBIE CITyJaiiHbIC

COOBITHSI (MUCXO/bI). 1
49 CoO0bITuS B CIIy4allHBIX SKCIIEPUMEHTAaX U OJIaronpusTCTBYIOIINE

AJIEeMEHTapHbIEC COOBITHSI. 1
50 BeposaTtHocTH 371eMeHTapHBIX COOBITUI. Onblmsi ¢ OONLULUM YUCTOM

DPABHOBO3MOICHBIX INIeMEHMApPHbIX coObimull. Beiuucnenue

8epOSIMHOCMell 8 ONbIMAX ¢ NPUMEHEHUEeM KOMOUHAMOPHBIX popMYIL. 1
51 BepositHocTi  cnmydaliHBIX  cOOBITHMH. OMBITBI C  PaBHOBO3MOXXHBIMU

JJIEeMEHTApPHBIMU ~ COOBITHSIMU.  Mcmoku  meopuu  8eposmuocmel.

cmpaxosoe oeno, azapmuvie uepol. 11. @epma, b.Ilackans, A. Bepuynnu,

A.H.Konmozopos. Tpeyzonvnuk Ilackans. 1
52 | Kinaccuyeckue BEpOSITHOCTHBIEC OMBITHI C UCIIOJIB30BAHUEM MOHET,

KyoukoB. /Ipedcmasnenue coovimuii ¢ nomowvio ouazpamm Jiliepa. 1
53 | Ilpomusononosichvie cobvimus, 0OveOuHenue u nepeceyeHue cooblmuil 1
54 | Ilpasuno croxcenus seposmuocmett. Cryuatinulil 6b100p. 1
55 | Illpeocmasnenue skcnepumenma 6 sude oepesa. Hezasucumole coovimus. | 1
56 Ymnoocenue eeposmnocmeti  mezasucumvlx  coowvimuti. Hcnvimanus

bepuynnu. Ycenex u mueyoaua. Beposmuocmu cobvimuii 6 cepuu

ucnvimanuu bepuynnu. 1
57 Ilocneoosamenvuvie Hezasucumvle ucnvimauusi. llpeacraBieHue o

HE3aBUCHUMBIX COOBITHUSIX B KU3HH. 1
58 OTHOcHTEIbHAS YACTOTA U 3aKOH OOJBIINX YUCEI 1
59 | Pemienue 3aau Ha ciry4aiHble COOBITHS 1
60 | KontponbHas pabora Ne 6 «CiyyaiiHble COOBITHS 1
61 AHaJIn3 KOHTPOJIbHOM paboTsl Ne 6 1

CayuaiiHble BeJTHYHHbI 12

62 3Hakomcmeo co cayuauHbiMu 8eTUYUHAMU HA NPUMEPAX KOHEUHbIX

OUCKDEMHBIX CIYYAUHBIX eIUYUUH 1
63 | Pacnpedenenue eeposmuocmeii. Cnyuaunas usmMeH4ugocmo.

H3zmenuusocmv npu usmepenusx. Pewarowue npasuna. 3akonomeprocmu

8 UBMEHYUBLIX ETUUUHAX. 1
64 | Mamemamuueckoe oxcudanue. Ceoticmea mamemamuuecko2o oxcudanus | 1
65 | [lonurons! yactot. I'eHepasibHas COBOKYITHOCTh U BHIOOpKA 1
66 | OnucaTenbHbIE CTATUCTUYECKHE MTOKA3aTEIH YUCIOBBIX HAOOPOB:

cpenHee apuMeTHIeCcKoe, Meouana, HanboIbIIee U HAUMEHbBIIIEE

3HaueHus.. LleHTpanbHble TeHICHIINH. 1
67 | Mepsl pa3zdpoca. Mepbl pacceMBaHUS: pa3Max, OUCHEPCUsl U

cmanoapmHoe OmKJIOHeHUe. 1
68 | [lonsTue o 3akoHe OosblUX yKcel. M3MepeHne BeposaTHOCTeH 1
69 | [IpumeHeHne 3aK0Ha OONBIINX YHUCET B COIMOJIOTHH, CTPAXOBAHUU 1




70 | IlpumeHeHMe 3aKOHA OONBIIMX YHCEN B 3APABOOXPAHCHUU, OOECTICUCHUU

0€30MacHOCTH HACEJICHHsI B UPE3BbIUAHHBIX CUTYAIUsIX. 1
71 TabnuuHoe u rpaduyueckoe NpeAcTaBlieHue JaHHbIX, CTOJI0YaThie U

KpPYrOBBIC AHATPAMMBbI, TpaduKH, IPUMEHEHUE TUarpaMM U rpaduKoB s

ONKCAHUS 3aBUCUMOCTEH pealbHbIX BEMYHH, 3BJIEYCHHE HH(OpMALIUU

u3 Ta0JIMIl, IMarpamMm U rpagukos.
72 Kontponbhas pabora Ne 8 «CiryqaifHbIe BETUYHUHBI
73 | AHanu3 KOHTpOIbHOM paboThl Ne 8

Mmuo:xecTBa. Jloruka 16

74 | MHoxecTBa 1
75 Penrenue 3amau Ha MHOYKECTBA 1
76 BrickaszpiBanus. Teopemsbl. 1
77 Pemienne 3a1a4 Ha BHICKA3bIBaHUS 1
78 CrenoBaHue U paBHOCHJIBHOCTh 1
79 Pemenue 3aga4 Ha cie10BaHUE U paBHOCUIIbHOCTD 1
80 [IpocTreiinue 3a7a4u Ha CIEJOBAHUE U PABHOCUIILHOCTD 1
81 YpaBHEHHE OKPYKHOCTH 1
82 | Hanucanue ypaBHEHUs OKPYKHOCTHU 1
83 VYpaBHeHue NpIMoit 1
84 | Hanucanue ypaBHEeHUs OpsiMOU 1
85 MHoOKecTBa TOYEK Ha KOOPJIMHATHOM TJIIOCKOCTH 1
86 | Pemenue 3a1a4 Ha MHOKECTBA TOYEK HA KOOPAMHATHOM IJIOCKOCTU 1
87 Pemenue nornueckux 3amad. Peuienue 102uueckux 3a0ay ¢ ROMOubio

epaghos, mabauy. 1
88 KonTponbnas pabora Ne 10 «Muosxectsa. Jloruka» 1
89 AHanu3 KOHTPOoJIbHOM paboTsl Ne 10 1

IloBTOpenune 7-9 kaacc 10

90 | IlpumeHeHue GopMyI COKPAIIEHHOTO YMHOKEHUS 1
91 JeiicTBus ¢ npobsimu 1
92 | Peuienue JIMHENHHBIX YPaBHEHUM 1
93 Pemienue 3aga4d ¢ moMOIIbIO YpPaBHEHHI 1
94 | AnreOpanueckue BbIpayKEHUs 1
95 PeleHne KBaApaTHBIX YPaBHEHUM. 1
96 | Pemienue cucreM ypaBHEHUM 1
97 PeleHne HepaBEHCTB. 1
98 | CteneHb ¢ 11ebIM NIOKa3aTeNIeM 1
99 | Pemienue cucteM HEPABEHCTB 1
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