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IHosicHuTEeNLHAA 3aNIUCKA

Pabouass mporpamma mo anredpe mias 7-9 kimacca paspaboTaHa Ha OCHOBE
denepaqbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBHOIO CTaHAApTa OCHOBHOTO
obmiero o6pazoBanus (YTBepxkuen IIpukazom MunucrepctBa 00pa3oBaHHs U
Hayku Poccuiickoit denepamuu ot 17 nekabps 2010 r. Nel897), mpumephoii
OCHOBHOM 00pa3oBaTEeNbHOM MPOrpaMMbl OCHOBHOTO 0011ero oOpa3oBaHUs
(omobpena pemieHueM ¢eaepaabHOTO Y4eOHO-METOANYECKOT0 OOBEIUHEHUS 10
obmemy obpazoBanuto (mpotokoi oT 4despanst 2020r. Ne 1/ 20) mo maremarnke
JUIsT OCHOBHOM 1mIKoJbl), [Tpukaza Munobpuayku Poccun ot 31.12.2015 Ne 1577
«O BHecenun wusmenenuit B O®I'OC OOO, ytB. npukazom MuHHCTEpCTBA
oOpa3zoBanuss u Hayku P® ot 17.12.2010r. Ne 1897» u mnporpammbl  A.T.
Mep3nsika o anredpe, onmyOJIMKOBaHHON B cOOpHHUKe: MaTemaTHKa: MporpaMMbl:
5-9 kmaccel/ A.I'. Mep3msk, B.b. Ilomonckuit, M.C. Sxup, E.B. bynko.- M.:
Benrana-I'pad, 2015.

ITo IMporpaMme Ha U3YUYCHHUC IIPCAMCTA OTBOAUTCA

7 xmacc — 1024 (3 gaca B Heneno), 8§ kinacc — 136y (4 ygaca B Hexpento), 9
Kkiacc — 1364 (4 gaca B He/IeIMIO).

ITo yuebnom miany MBOY «COLIL Ne 31»

7 xmacc — 10249 (3 gaca B Hemeno), 8 kmacc — 1364 (4 ywaca B Hemenio), 9
kiacc — 1364 (4 yaca B He/IeIIO).

OOyueHue OCyIIECTBISECTCA MO CIEAYIONUM yueOHUKaM:

Aunre6pa: 7 kiacc: y4eOHHK JUIsl ydamuxcs o01ieo0pa3oBaTeIbHbIX OpraHu3aui /
A.T'. Mepansk, B.b. ITonouckwmii, M.C. SAxup. — 2-¢ u3a., nopad. — M. : Benrana-
I'pad, 2017. - 272 c. : un.

Aunre6pa: 8 kiacc: y4eOHUK JJIsl ydamuxcst 001ieo0pa3oBaTeIbHbIX OpraHu3aiui /
A.T". Mepsnsik, B.b. TTononckuit, M.C. Sxup. — M.: Benrana-I'pad, 2018. — 256
C.: M.

Anre6pa: 9 kinacc: ydeOHHK JUIsl ydaluxcs 001ieo0pa3oBaTeIbHbIX OpraHu3aiuii /
A.T". Mepsnsik, B.b. TTomonckuit, M.C. Sxup. — M.: Benrana-I'pad, 2019. — 318
C.: M.



1. IlmanupyemMble pe3y/ibTaTbl OCBOCHHSI YU4eOHOI0 mpeaMera «AJjredopa» B
7 —9 kaaccax

Jluunocmnvle  pezynemamuvl  0C80€HUs  OCHOBHOU  00OPA308aMeENbHOL
NPOSPAMMbL OCHOBHO20 00Ufe20 00paA308aHUS OOIHCHbL OMPAIHCAMb !

1) BocnuTaHHWE POCCHMCKON TIpakKIaHCKOW HJIEHTUYHOCTH: IMAaTPUOTU3MA,
yBakeHUs K OTeuecTBy, MPOIUIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapojia
Poccun; oco3HaHne cBOEi I THUYECKOW MPUHANIICKHOCTH, 3HAHUE UCTOPUH, SA3BIKA,
KYJIbTYphl CBOETO HApoOJ/ia, CBOETO Kpasi, OCHOB KYJIbTYPHOTO Haclieus HapoJl0B
Poccun u 4YenoBedyecTBa; YCBOCHHE TyMaHHUCTHYECKUX, JIE€MOKPATUYECKUX U
TPaJMIIMOHHBIX I[IEHHOCTEH MHOTOHAIMOHAIIBHOTO POCCHMCKOTO  OOIIECTBA;
BOCIIMUTaHUE YYBCTBAa OTBETCTBEHHOCTHU U JioJira nepes Poaunoii;

2) ¢dopMupoBaHHWE OTBETCTBEHHOI'O OTHOIICHHSI K YYEHHUIO, TOTOBHOCTH H
CIIOCOOHOCTH 00Yy4YaroMXCsli K CaMOpPAa3BUTUIO U CaMOOOPa30BaHUIO HAa OCHOBE
MOTHBAIlUM K OOYYEHUIO W MO3HAHUIO, OCO3HAHHOMY BBIOOPY U TOCTPOCHUIO
JanbHENIIe MHIUBUAYaIbHOM TpaeKTOPUU 00pa30BaHus Ha 0a3e OPUEHTUPOBKHU B
Mupe npodeccuii 1 TpodecCHOHATBHBIX MPEANOYTEHUN, C YUYETOM YCTONYHMBBIX
MO3HABATENILHBIX UHTEPECOB, a TaK)Ke HAa OCHOBE ()OPMHUPOBAHUS YBAKUTEIHHOTO
OTHOILICHUS K TPYAY, Pa3BUTHUS OMbITA YUaCTHs B COIMATILHO 3HAUUMOM TPY/IE;

3) ¢opmupoBaHUE I1IEJIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypOBHIO pa3BUTUS HAayKu © OOIIECTBEHHOM MPAKTHKH,
YUYUTHIBAIOIIETO COIMANIbHOE, KYJBTYPHOE, SI3BIKOBOE, JYXOBHOE€ MHOT000paszue
COBPEMEHHOT'O MUPA;

4) dopmMupoBaHHE OCO3HAHHOTO, YBaXKUTEIBHOTO MW J00pOXKeIaTeIHbHOTO
OTHOIIICHHUS K JPYroMy 4YeJOBEKY, €ro MHEHHIO, MHPOBO33PEHHUIO, KYJBTYpE,
A3bIKY, BEPE, TPAXKIAHCKON MO3UIIUU, K UCTOPHUH, KYJIbTYPE, PEIUTHH, TPATULUAM,
s3bIKaM, IIEHHOCTSIM HapoJoB Poccun W HapoJoB MHpa; TOTOBHOCTH U
CIIOCOOHOCTH BECTHM JUAJOr ¢ JPYyTUMH JIFOABMH M JIOCTUTaTh B HEM
B3aMMOIIOHUMAaHUS;

5) OcCBOeHHE COLMAIbHBIX HOPM, MpaBUJl TIOBEICHUS, pojed u dopm

COI_II/IaJ'IBHOI‘/JI JKM3HU B I'pyliniax v COO6IlIeCTBaX, BKJIO4as B3POCJIbIC U COOUAJIBHBIC
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COOOIIeCTBa; y4acTHe B IIKOJIBHOM CaMOYIPABJIEHUU U OOIECTBEHHOM >KU3HU B
npenesiax BO3PACTHBIX KOMIETEHIIUN C YYETOM PErHOHANIBHBIX, STHOKYJIbTYPHBIX,
COLIMAJIBHBIX U SKOHOMUYECKUX OCOOEHHOCTEH;

6) pa3BUTHE MOPAJIBLHOTO CO3HAHUS W KOMIIETEHTHOCTU B PEIICHUU
MOpPAJIBHBIX TPOOJEM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (QopMupoBaHUE
HPAaBCTBCHHBIX UYYBCTB W  HPABCTBEHHOTO TIOBEACHHS, OCO3HAHHOTO U
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM MOCTYTKAM;

7) dopmupoBaHrEe KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIICHUH U
COTPYJHMYECTBE CO CBEPCTHUKAMH, JETHMHU CTApIIEr0 M MIIAJIIET0 BO3pacTa,
B3pOCJILIMM B IIpoliecce 00pa3oBaTeNbHOM, OOLIECTBEHHO IOJIE3HOW, ydeOHO-
UCCIIEIOBATENLCKOM, TBOPUECKON U IPYTHUX BUIOB JIEATEIHHOCTH;

8) dopmupoBaHHEe IIEHHOCTH 3J0pPOBOr0 W 0O€30macHoro ooOpasza >KU3HH,
YCBOCHHUE MPABUJI UHANBUAYAIBHOTO U KOJJIEKTUBHOTO OE€30MaCHOTO MOBEACHUS B
YPE3BBIYAMHBIX CUTYAIHIX, YTPOXKAIONINX JKA3HU M 370POBBIO JIFOJICH, MpPaBHII
MOBEJICHUS HA TPAHCIIOPTE U Ha JOPOTax;

9) ¢dopmHpoBaHHE OCHOB 3KOJOTMYECKOM KYJBTYphl, COOTBETCTBYIOIIEH
COBPEMEHHOMY  YpPOBHIO  DKOJIOTHYECKOTO  MBIIUICHUS, pPa3BUTHE  OIbITa
HKOJIOTUYECKH OPUEHTUPOBAHHOW pe(PIIEKCUBHO-OLICHOYHOM U MPaKTHYECKOU
NEATETLHOCTH B )KU3HEHHBIX CUTYyaITUsX;

10) oco3HaHue 3HAUYCHUS CEMbH B YKU3HM YEJIOBEKA M OOIECTBA, MPUHATUE
IIEHHOCTH CEMEHHOW >KM3HH, YBAKHUTEIHFHOE W 3a00TIMBOE OTHOUICHHE K WIEHAM
CBOEH CEMBbH;

11) pa3BuTHE 3CTETMYECKOIO CO3HAHUSA 4YEPE3 OCBOCHHE XYIO’KECTBEHHOTO
Hacieausi HapoaoB Poccun u mMupa, TBOPUYECKOW ACSITEILHOCTH ICTETHUYECKOTO
XapakTepa.

Memanpeomemuvie pe3ynbmamsl 0C80€HUL OCHOBHOU 00PA308aMENbHOU
NPOZPAMMbL OCHOBHO20 00Ue20 00pA308aHUSL OOIHCHBL OMPANHCAMb !

1) yMeHHe caMOCTOSITENIHPHO OMPEEATh eI CBOETO OOy4YeHHUs, CTaBUTh U
dbopmynupoBaTh Uil ce0s HOBBIE 3aJaud B yueOe U T03HABATEILHOMN

JIESITEIbHOCTH, PpPAa3BUBaTh MOTHMBBI M HMHTEPECHl CBOEH ITO3HABATEJIIBLHOU
4



JEATEIIbHOCTH;

2) yMEHHE CaMOCTOSITEIbHO MJIAHUPOBATH MYTH JOCTHXKEHUS IIeJiel, B TOM
YHclie aJbTepHATUBHBIC, OCO3HAHHO BbIOMpaTh Hanbosee 3(hPeKTUBHBIE CITOCOOBI
penieHust yueOHBIX U TO3HABATENIbHBIX 33/1a4;

3) yMEeHHE COOTHOCHUTHb CBOM JEUCTBHUS C IUIAHUPYEMBIMHU DPE3YJIbTATAMH,
OCYUIECTBJISATh KOHTPOJb CBOEH JIEITEIBHOCTH B MPOILECCE JTOCTHKECHHS
pe3yibTaTa, ONpeesTh CoCcoObl IEUCTBUI B paMKax MPEJIOKEHHBIX YCIOBUH U
TpeOOBaHUil, KOPPEKTUPOBATH CBOM JCUCTBUA B COOTBETCTBHM C M3MEHSIOIICHCS
CUTYyalueu;

4) yMeHuEe OLEHHUBaThb IPABWIBHOCTh BBIIOJHEHMs] YyueOHOW 3aaauu,
COOCTBEHHbBIE BOBMOXHOCTH €€ PEIICHHUS;

5) BageHNMe OCHOBAMM CaMOKOHTPOJISl, CAMOOLIEHKH, IPUHATUS PEIUEHUN U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B y4eOHOM UM  TO3HaBATEILHOMN
NEeSATEIbHOCTH;

6) yMeHHME ONpeleNsiTh IOHATHUS, CO3AaBaTb OOOOIIEHMS, YCTaHABIMBATH
aHaJOTUM, KIAcCU(PUIMPOBATh, CaMOCTOSITEILHO BBIOUpPATh OCHOBaHUA U
KpUTEpUHU JJsl Kiaccu(UKaIMK, yCTaHABIUBATh MPUYMHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTH JIOTUYECKOE PACCYkKACHHUE, YMO3aKIOUeHUE (MHAYKTUBHOE, NEAYKTUBHOE
Y TI0 aHAJIOTUHU) U JIeJIaTh BBIBObL;

7) yMeHHe co3daBaTh, IPUMEHATh M MPEoOpa3OBHIBATh 3HAKU U CHUMBOJIBL,
MOJIEJIA U CXEMBI JUIsl peUIeHUs] y4eOHBIX U TO3HABATEIbHBIX 33/1a4;

8) CMBICIIOBOE UTEHUE;

9) ymeHHe OpraHu3OBbIBaTh Y4Y€OHOE COTPYJHHUYECTBO U COBMECTHYIO
NEeATEIbHOCTh C YYUTEIEM U CBEPCTHUKAMM; padoTaTh WHAMBUIYAIbHO U B
rpynne: HaxoAuTh oOIlee pelleHue M paspemarh KOH(QIMKTHI Ha OCHOBE
COTJIaCOBaHMS MO3UILIMKA U y4yeTa UHTEPecoB; (OpMYIUPOBATh, ApTyMEHTUPOBATH U
OTCTauBaTh CBOE MHEHHE;

10) ymeHnue 0CO3HAHHO HUCIIOJIb30BaTh PEUEBBIE CPEJCTBA B COOTBETCTBHH C
3a/layeil KOMMYHUKAIIMK JJI BBIPAKEHUSI CBOMX UYBCTB, MBICIIEH U MOTPEOHOCTEH;

INIAaHUPOBAHUA W PCryJisilnun cBOEH ACATCIBbHOCTH, BJIAACHUC YCTHOﬁ u
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MMCbMEHHON Peubl0, MOHOJIOTHYECKON KOHTEKCTHOM peyblo;

11) dopmupoBanue 1 pa3BUTHE KOMIIETEHTHOCTH B 00JaCTH MCIOJb30BaHUsA
nH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHonorui (mamee UKT- xommerenun);
pa3BUTHE MOTHUBAIIMM K OBJAQJCHUIO KYJbTYPOM aKTUBHOTO IOJIb30BaHUS
CJIOBapsIMU U JIPYTUMH OUCKOBBIMU CUCTEMAMHU;

12) ¢opMupoBanue u pPa3BUTHE HKOJIOTHYCCKOTO MBIIUICHUS, YMEHHUE
IPUMEHSTh €r0 B MO3HABATEIbHON, KOMMYHUKATUBHOM, COLIMATIBHOMN MPaKTUKE U
npodeccuoHaNTbEHON OpUEHTAITUH.

IIpeomemmusie pesyromamol uzyuenus npeomemuou ooaacmu "Mamemamuxa™
O0JIHCHBL OMPANCAMD!

lIpeomemmusie pesyromamot uzyuenus npeomemuou ooracmu "Mamemamura"
O0JIHCHBL OMPANCAMD!

1) ¢popmupoBaHuEe MpeACTaBICHUN O MaTeMaTHUKE KaK O METOJE MO3HAHUs
JEUCTBUTEILHOCTH, TTO3BOJISIFOLIEM ONMUCHIBATh U M3y4daTh PEajibHbIE MPOLIECCHl U
SABJICHUS:

OCO3HAHME POJIM MAaTEMAaTHKU B pa3BUTHHU Poccuu u Mupa;

BO3MOKHOCTh IIPUBECTU MPUMEPHI U3 OTEUECTBEHHONW W BCEMUPHON UCTOPUU
MaTeMaTUYECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BUTHE yMEHUH paboTarhb C Y4YEOHbIM MATEMAaTUYECKUM TEKCTOM
(aHaM3MpoOBaTh, M3BIEKATh HEOOXOAMMYIO WH(OpPMAIMIO), TOYHO M TPAMOTHO
BbIpaXaTh CBOM MBICIU C TNPUMEHEHHEM MAaTEeMaTUYEeCKON TEPMUHOJIOTUU U
CUMBOJIMKH,  TPOBOJUTH  KJIACCH(PUKALMK,  JIOTHUYECKHME  OOOCHOBaHWUS,
JI0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUN:

oTniepupoBaHUE MOHSATHUSIMHU: MHO€ECTBO, AIEMEHT MHOECTBA,
MOJIMHOXKECTBO, TPUHAJJICKHOCTh, HAXO0XKACHUE TIepecedeHusi, OObEANHEHUS
MOJAMHOYKECTBA B IPOCTEUIIINX CUTYaALIUSIX;

pelIeHne CIOKETHBIX 3aj1a4 pa3HbIX TUIIOB Ha Bce apudmeTnyeckue AeiHCTBUS;

NpPUMEHEHHE Crocoba TMOMCKa pPElIeHUs 3a7add, B KOTOPOM pacCyKICHHE
CTPOUTCS OT YCIOBHS K TPEOOBAHUIO HIIA OT TPEOOBAHUS K YCIOBHIO;

COCTABJICHUC IllIaHa PCIICHHA 3ada4H, BbIACICHHUC JTallOB C€C PCIHICHHA,
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WMHTEPIIPETAlNs] BBIUYHUCIUTENBHBIX PpE3yJNbTaTOB B  3ajlade, MCCIEAOBAaHUE
MOJIYYEHHOTO PEILICHHUS 3a/1a4u;

HaxO0JICHUE MPOILIEHTa OT YKCJIA, YKCIIa M0 MPOILEHTY OT HEro, HAaXOXKJICHHS
MPOIIEHTHOTO OTHOIIEHUS ABYX YMCEJ, HAXOXKJICHHS MPOLUEHTHOTO CHUKEHUS WIIU
MPOIIEHTHOTO MOBHIIIECHUS BEIUYUHBL,

pelIeHre JTOTUYECKUX 3a/1ay;

3) pa3BuTHE NPEACTABICHUIN O YUCIIE ¥ YUCIOBBIX CUCTEMAX OT HATYpalbHBIX
JI0 JCHCTBUTENBHBIX YHCEIN, OBJIAJICHUE HAaBbIKAMU YCTHBIX, IHCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BEIYMCIICHUN:

ONEPUPOBAHUE  TMOHATHSIMHU:  HATypajJbHOE  YHUCIO, IEJIO€  YHUCIIO,
OOBIKHOBEHHAs JIpo0Ob, JecATUYHAs APOOb, CMEIIAaHHOE 4YHUCJO, PalMOHAIBHOE
YHUCJI0, UPPALMOHATIBHOE YUCIIO;

HCIIOJL30BAaHME CBOMCTBA YHUCEI M 3aKOHOB apuU(METHUECKUX OTMeparui ¢
YUCJIAMU TPY BBIOJIHEHUU BBIYMCIICHUIT;

MCII0JIb30BaHUE MPU3HAKOB AEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJTHEHUH
BBIYUCJICHUN U pEIICHUH 3a/1aY;

BBITIOJTHEHUE OKPYTJICHHS YUCENT B COOTBETCTBUHU C MPABUIIAMU;

CpaBHEHHE YHCET,;

OIICHMBAHUE 3HAYCHMS KBAJAPATHOTO KOPHS U3 MOJOXKHUTEIHHOTO IIEJ0T0
qyuca;

4) oOBIaJICHUE CHUMBOJIBHBIM SI3BIKOM alreOphl, MpPUEMaMH BBITOJIHEHUS
TOXXJIECTBEHHBIX TPEOOPA30BAaHUN BBIPAKEHUN, PEIICHUS YPABHEHUM, CHUCTEM
YpaBHEHHI, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHHUS MOJIEIUPOBATH PEAJIbHbBIC
CUTyalldd Ha S3bIKe aireOpbl, MCCIEAOBaTh IOCTPOCHHBIE MOJACIH C
WCITOJIb30BAHUEM arapaTa alreopbl, HHTEPIPETUPOBATH MOTYUYEHHBIA pe3yiIbTaT:

BBITIOJTHEHUE HECJIOXKHBIX Mpeo0pa3oBaHUN Jis BBIYUCICHUS 3HAYCHUIN
YUCJIOBBIX BBIPOXEHUH, COJEpKAIIUX CTENEHH C HATypaJbHBIM ITOKa3aTesieM,
CTEIEHH C LIeJIBIM OTPUIIATEIbHBIM [TOKa3aTeIeM;

BBITIOJTHEHNE HECJIOKHBIX TMPe0oOpa3oBaHUM IEJIbIX, APOOHO pallMOHAIBHBIX

BBHIPDOKCHU M BBIPAKECHUM C KBAJAPATHBIMU KOPHSMHU, PACKpBIBaTh CKOOKH,
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IPUBOJUTH IOAOOHBIE CllaraéMble, HCIIOJIb30BaTh (HOPMYJBI COKPAIEHHOTO
YMHOKEHHSI,

pelICHNE JIMHEMHBIX U KBAJIpPaTHBIX YPAaBHEHUN U HEPABEHCTB, YPAaBHCHUM U
HEPaBEHCTB, CBOJUIMXCA K JMHEHMHBIM WM KBaJApPAaTHBIM, CUCTEM YpPaBHEHUU U
HEPaBEHCTB, M300paXKCHHE PELIICHUH HEPAaBEHCTB M HMX CHUCTEM Ha YHUCIOBOMU
IPSAMOM;

5) oBnageHue cuUCTEMOW (PYHKIMOHAIBHBIX IOHITHHA, pa3BUTUE YMEHUS
UCIIONB30BaTh  (YHKIMOHATbHO-TpapuuecKkue NPEACTaBICHUS JUIs PEIICHUs
pa3IMYHBIX MaTEMaTUYECKUX 3a7ad, Ul ONMCAaHUS W aHaIM3a pPEabHBIX
3aBUCUMOCTEM:

ONPENIEIICHHUE TOJIOKEHUS TOUKHU I10 €€ KOOPANHATAM, KOOPJIANHATHI TOUKHU 10
€€ IIOJIOKEHUIO Ha IIJIOCKOCTH;

HaxoXJeHue 1o Trpaduky 3HaYeHUH (QYHKIUH, OOJACTH ONpeaesICHus,
MHOXECTBA 3HAUYECHHM, HyJed (YHKIUU, POMEKYTKOB 3HAKOIOCTOSHCTBA,
IPOMEXYTKOB BO3pacTaHus U yObIBaHMsI, HAUOOJIBLIEr0 U HAUMEHBIIETO 3HAUCHHUS
dynxumy;

nocTpoeHue rpaduka JMHEHHON U KBaJIpaTUYHON (DYHKIIHIA,

omnepupoBaHME Ha 0a30BOM YypOBHE TMOHATUAMH: TOCIEAOBATENBHOCTD,
apumeTnyecKas Mporpeccus, reoMeTpruiecKasi Iporpeccus;

UCIIOJIb30BAHUE CBOMCTB JIMHEWHOW ¥ KBagpaTHUYHONW QYHKIMA U UX
rpaduKoB IpU pEUICHUH 3a7a4 U3 APYTUX YUYEOHBIX MTPEAMETOB;

6) oBmameHue MPOCTEUIIMMH CrMOCcOOaMH TPEJACTABICHUS U aHaIM3a
CTAaTUCTUYECKUX JIaHHBIX; (OPMUPOBAHME IMPEACTABICHUN O CTATUCTHYECKUX
3aKOHOMEPHOCTSIX B PEaJbHOM MHUpPE M O PA3IMYHBIX CMOCO0AX WX H3YyYEHHs], O
IPOCTEUIINX  BEPOSTHOCTHBIX  MOJENSX; Pa3sBUTHE YMEHHM  W3BJIEKATh
uH(popMaIuIo, MpeACTaBICHHYI0 B Ta0nuIilax, Ha JIuMarpammax, rpadukax,
ONMKCHIBATH W AHAIM3UPOBATh MACCHUBBI YHUCJIOBBIX JIaHHBIX C TOMOIIBIO
NOAXOMSIINX  CTaTUCTUYECKUX  XAPAaKTEPHUCTHK, MCIOJIb30BaTh ITOHUMAaHUE
BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIIUX SIBJICHUM [IPU NPUHATUU PELLICHUN:

@OpMHpOBaHI/Ie npcacTaBjaCcHus O CTATHCTHUYCCKHX  XAPAKTCPHCTHKAX,
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BEPOSITHOCTH CITyYaiHOTO COOBITHS;

pelieHre NpocTeHIMX KOMOMHATOPHBIX 3a/1a4;

OTpeIeJICHHE OCHOBHBIX CTATUCTHYECKUX XaPAKTEPUCTUK YHCIOBBIX HA0OOPOB;

OLICHBAHUE U BBIYUCIICHUE BEPOSITHOCTUA COOBITHUS B IPOCTEUIIINX CIIydasiX;

HAJIMYKME  TIPEICTABICHHUS O POJM  IPAKTAYECKH  JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITHIN, O POJIM 3aKOHA OOJIBIIINX YHCENI B MACCOBBIX SIBJICHUSX;

YMEHHE  CpaBHHUBaTh  OCHOBHBIE  CTaTUCTUYECKUE  XapPaKTEPUCTHUKH,
MOJyYEHHBIE B NPOLECCE PEUICHHUS NPUKIAJTHOW 3aJayd, U3YYCHUS PEaTbHOIO
SBJICHUSI;

/) pa3BUTHE yMEHUUN MPUMEHATh U3YUYCHHBIC MOHATHSI, PE3YyJIbTAThI, METOJIbI
JUISL pEIICHUA 33/1a4 MPAKTUYECKOTO XApAKTEPA U 3a7a4 U3 CMEKHBIX JUCIUILINH C
UCIIOJIb30BAaHUEM TIPU HEOOXOJMMOCTH CIPAaBOYHBIX MaTEPHAIIOB, KOMIIBIOTEPA,
MOJIb30BATHCS OLEHKOW U MPUKUAKOW MPHU MPAKTUYECKUX PACUETAX:

pacrno3HaBaHUE BEPHBIX U HEBEPHBIX BBICKA3bIBAHUM;

OLICHUBAHUE PE3YJIBTATOB BBIUUCIICHUN IPU PEIICHUHN IPAKTUYECKUX 3a/1a4;

BBITNOJIHEHNE CPABHEHUS YHCEI B PEATIbHBIX CUTYAILUSX;

VICIIOJIb30BAHUE YMCIIOBBIX BBIPAXKCHUU IIPU PELIEHUU NMPAKTHYECKUX 33734 U
3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB;

pelIeHrue MPakTUYECKUX 3a7a4 ¢ MPUMEHEHUEM MPOCTEUIIINX CBOUCTB GUTyp;

BBIIIOJIHEHUE NPOCTEUIINX ITOCTPOCHUM U HU3MEPEHUHM Ha MECTHOCTH,
HEOOXOJIMMBIX B pPEaIbHOMN KU3HU;

8) bopmupoBanre HHPOPMAITMOHHOMN U ANTOPUTMUYECKON KYIbTYPHI.
BorinyckHMK Hay4YuTcs B 7-9 kiaccax (Uil MCIOJIb30BAHNS B IOBCEIHEBHOM
’KU3HHU M 00ecrnevyeHnsi BO3MOKHOCTH YCIEIIHOI0 NMPOJ0JIKeHHsI 00pa30BaHUA
Ha 0a30BOM YPOBHE)

JJIeMEeHTbI TEOPUU MHOKECTB U MATEMATUYECKOM JIOTUKHU
e OmnepupoBarh Ha 0a30BOM ypOBHE! MOHATHAMM: MHOKECTBO, DIEMEHT

MHOJKCCTBA, IIOAMHOKCCTBO, ITPUHAAICKHOCTD,




®  33]1aBaTh MHOXXECTBA MIEPECUNUCIICHUEM UX JJIEMEHTOB;

® HaxOJIWUTh TIEpeceueHre, OObBEIUHECHHE, TMOIMHOXECTBO B IMPOCTEHIIHMX
CUTYyaLUsX;

e olepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSIMHU: OINpeJeSieHue, akchuoma,
TeopemMa, J0Ka3aTelIbCTBO;

® NPUBOJUTH MPUMEPHI W KOHTPIPUMEPHI ISl TOITBEPKIACHUS CBOMX
BBICKA3bIBAHU.

B noBcegHeBHOM KU3HU U NIPU U3YYEHUHM JAPYTUX MPeIMETOB:

® LCIOJB30BaTh TIpaUUECKOe MPEJCTABICHUE MHOXECTB JJIsl ONMUCAHUS
peanbHbIX TPOIIECCOB U SBJICHUM, TpPU PEIICHUU 3a7ad JAPYTUX Y4YEOHBIX
MPEIMETOB.
Yucaa

e OmnepupoBarh Ha 0a30BOM YPOBHE IOHATUSIMHU: HATypaJdbHOE YHCIIO,
1eJI0€ YHUCI0, OOBIKHOBEHHAsl JpoOb, AecCSATUYHAs ApoOb, CMeENIaHHas ApoOb,
palMOHAJIBHOE YHCII0, apu(pMETHUECKU KBaIpaTHBIN KOPEHB;

® JCIOJIb30BAaTh CBOMCTBA YMCEJ W MpaBuja JCUCTBUU IMPHU BBHIIIOJHEHUU
BBIYMCJICHMI;

® HCIOJB30BaTh MPU3HAKHU JACIUMOCTH Ha 2, 5, 3, 9, 10 nipu BeINOJIHEHUH
BBIYMCIICHUN W PEIICHUN HECIIOXKHBIX 3a]1a4;

® BBINNOJHATh OKPYIVIEHUE PAUMOHAIBHBIX YHCEII B COOTBETCTBUU C
MpaBUJIaMU;

® OIICHMBAaTh 3HAYCHHUE KBAJPATHOTO KOPHS U3 MOJOKHUTEIBHOTO LEJIOrO
YHCIa;

® PpacCIoO3HaBaTh PALMOHAILHBIC U UPPALIMOHAIBHBIC YHUCIA;

® CpaBHMBATH YKCIIA.
B noBcegHeBHOM KU3HU U NP U3YYEHUH APYITUX MPEAMETOB:

® OILICHMBAaThb pPE3YyJIbTATHl BBIUUCICHUA MPU PELIEHUH IPAKTUYECKUX

3a1a4;
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®  BBINOJHATH CPABHEHHUE YUCEN B PEAJIbHBIX CUTYyalUsX;

® COCTaBJIATh YUCJIOBBIE BBIPAXKEHUS PH PEIICHUM ITPAKTUYECKUX 3a7a4 U
3a/1a4y U3 JpYyrux y4eOHbIX MPEIMETOB.
ToxnecTBeHHbIEe IPe0Opa3oBaHUs

e BEINOJHATh HECIOXHBIE NPEOOpa3oBaHUs ISl BBIYUCICHUS 3HAYEHUUN
YUCJIOBBIX BBIPAXKEHUM, COJEpKAIIMX CTEIEHH C HATypaJbHBIM ITOKA3aTEJIEM,
CTEIICHH C LIEJIBIM OTPULATEIbHBIM ITI0KA3aTEIIEM;

® BBINOJHATH  HECJIOXKHbIE  NpPeoOpa3OBaHMsI  LEIbIX  BBIPAKEHUN:
PacKpbIBaTh CKOOKH, IPUBOAUTH MTOJIOOHBIE CIIaraeMbIE;

® CIOJB30BaTh (POPMYJIBI COKpPAIIEHHOIO YMHOXXEHHUS (KBaapaT CyMMBl,
KBaJpaT Pa3HOCTH, Pa3HOCTh KBAJPaTOB) JUIsl YIPOILIECHHUS BBIYMCICHUN 3HAYEHUUN
BBIPAKECHU;

®  BBINOJHATH HECJIOKHBIE npeoOpa3oBaHus JPOOHO-TMHEWHBIX
BBIPAKEHUN U BBIPAXKEHUM C KBAJIPATHBIMU KOPHSIMHU.
B noBceqHeBHOM KU3HH M NIPH U3Y4YEHHHU APYTHX NPEIMETOB:

® [IOHMMATh CMBICJI 3AIIMCH YKCJIa B CTAHAAPTHOM BUJIE;

e omnepupoBaTh Ha 0a30BOM YpOBHE IIOHATHEM «CTaHAApPTHas 3amuch
quCyay.
YpaBHeHMs U HEPABEHCTBA

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHSTHSIMH: PAaBEHCTBO, YHCIIOBOE
PAaBEHCTBO, YPaBHEHHME, KOPEHb YPABHEHHMS, PEUIEHUE YPAaBHEHHUs, YHUCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PELLICHUE HEPABEHCTBA,

® TIPOBEPATH CIPABEIMBOCTb YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pemaTh JIMHEWHBIE HEPAaBEHCTBA W HECJIOXKHBIE HEPABEHCTBA,
CBOJISIIIIMECS K JUHECHHBIM;

® pemniaTh CUCTEMbI HECIIOKHBIX IMHEUHBIX YPABHEHUM, HEPABEHCTB;

® [POBEPATH, SBISIETCS JHU JAHHOE YHUCJIO PELICHUEM YpPaBHEHUS

(HepaBeHCTBA);
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e pemarbh KBaJpaTHbIE ypaBHEHUS MO (opMmysie KOpHEH KBaJpaTHOTO
YpaBHEHUS;

e 1300pa)kaTh pPELICHUS] HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM IPSIMOM.
B noBceqHeBHOM KU3HH M NIPH U3YYEHHHU APYTHUX NPeIMETOB:

® COCTAaBJSITh W pELIaTh JIMHEHHBbIE YpPAaBHEHHsI IPU pEUICHUU 3ajad,
BO3HUKAIOIIUX B IPYTUX yY€OHBIX NPEAMETAX.
DOyHKIUU

e HaxoauTe 3HaueHrEe (PYHKIMH MO 3aJaHHOMY 3HAYEHUIO apryMEHTa;

® HAXOQUTh 3HAUCHHE ApPryMEHTa MO 33JaHHOMY 3HAaYeHUIO (YHKUUU B
HECJIOKHBIX CUTYalUsX;

®  ONPENEIATH MOJOXKEHNUE TOYKH 10 €€ KOOpANHATAM, KOOPIUHATHI TOUYKU
IO €€ MOJIOKEHUIO Ha KOOPIMHATHOM IIIOCKOCTH;

e 10 rpaguKy HaxXOJuTh OOJACTh OMNPEEICHUS, MHOKECTBO 3HAYEHHUU,
HYJIA (PYHKUUHU, MPOMEKYTKH 3HAKOIOCTOSIHCTBA, IMPOMEKYTKHA BO3PACTAHUS M
yObIBaHUS, HAUOOJIbIIIEE U HAUMEHbBIIIEE 3HaUCHUS QYHKIUHY;

® CTPOUTH IrpapuK JMHEHHON (DYHKIINH;

® TIPOBEPSATH, SBJSICTCS JIU JaHHBIN Tpaduk rpaguKom 3a1aHHON QYHKIIUU
(JIMHEWHOM, KBaIpaTUYHOU, 00paTHOM MPONOPLUUOHATBHOCTH);

® OnpenensaTh NPUOIMKEHHbIE 3HaYEHUs KOOPJIMHAT TOUYKH IEepeceyeHUs
rpadukoB GyHKIIHIA;

e omnepupoBaTh Ha 0a30BOM YPOBHE NOHATHUSMU: IOCIEIOBATEIbHOCTD,
apumeTnyecKas mporpeccus, reoMeTpruiecKasi Iporpeccus;

® pelaTth 33Ja4M Ha MPOTrPECCUH, B KOTOPBIX OTBET MOXKET OBbITh MOIYYEH
HEIMOCPEICTBEHHBIM M0/ICUETOM 0€3 MpUMEHEHHS (POPMYII.
B noBceHeBHOM KNU3HU M NIPU U3YyYeHHUHU APYTUX NPeIMETOB:

® JCIOJIb30BaTh T'paUKU peaJbHBIX MPOIECCOB W 3aBUCUMOCTEH ISt
OTpEJENIeHHUs] UX CBOMCTB (HauOONbIINE U HAUMEHBIINE 3HAUCHUS, MPOMEXYTKH
BO3pAcTaHus U yObIBaHUS, 00JIACTU MOJIOKUTENBHBIX U OTPULIATEIBHBIX 3HAYEHUMN

U T.IL);
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®  ICIOJIb30BAaTh CBOMCTBA JIMHEHHOW (PYHKIMU U €€ TpapuK MPH pPEelICHUH
3a/1a4y U3 Jpyrux y4eOHbIX MPEIMETOB.
CraTucTuka M TeOpusi BepOsITHOCTEM

e lMeTp mpeACTaBIEHHE O  CTAaTUCTUYECKUX  XapaKTEPUCTHKAX,
BEPOSITHOCTU CITy4aHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1a4yax;

® peliarh MNpPOCTEIINEe KOMOWHATOPHBIE 3a/laud METOJOM IMpPSIMOTO U
OpraHU30BaHHOIO Mepedopa;

® MPEACTaBIAThH JAHHBIC B BUJE TAOIUII, TUarpaMm, rpauKoB;

e uyuTaTh UH(OPMAILMIO, NPEACTABICHHYIO B BUJE TAaOIMIIbI, TAArPAMMBI,
rpaduka;

® ONpENENATh OCHOBHBIE CTATHUCTUYECKHE XapAKTEPUCTHKU YHCIOBBIX
HabOopOB;

® OILICHMBATh BEPOSITHOCTh COOBITHA B MPOCTEUIINX CITyYasx;

® UMETh MNPEACTABICHUE O POJM 3aKOHA OOJBIIMX YHCE B MAacCOBBIX
SBJICHUSIX.
B noBceqHeBHOM KU3HH M NIPH U3YYE€HHHU APYTHX NPEIMETOB:

® OLEHUBATh KOJIMYECTBO BO3ZMOXKHBIX BAPUAHTOB METOJIOM Mepedopa;

® UMETh MPEICTAaBIECHUE O POJIM MPAKTUYECKH JIOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUN;

® CpaBHUBATh OCHOBHBIE CTATHCTHYECKHE XAPAKTEPUCTUKH, MOTYYEHHBIE B
npoliecce pelieHus NPUKIAIHON 3a1a4u, U3yUYEHUs PEaTbHOTO SIBJICHUS;

® OLEHUBATh BEPOSTHOCTh PEAIbHBIX COOBITUNA M SBJICHUN B HECIOXKHBIX
CUTYaLMSIX.
TexkcTOBBIE 321aYH

e PemaTh HECIOXKHBIE CIOKETHBIE 3a/Jaud pa3HbBIX THUIIOB Ha BCE
apupMETHIECKUE ICHCTBUS;

® CTPOUTH MOJEINb YCJIOBHUS 3aJauyd (B BUIEC TaOJUIBI, CXEMbl, PUCYHKa
WIM YpaBHEHHUSA), B KOTOpPOM JaHbl 3HAUYEHUS JIBYX M3 TPEX B3aMMOCBS3aHHBIX

BCJIMYHUH, C OCJIBIO ITIOMCKA PCHICHUA 3a1a49H,
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® OCYHIECTBJIATh CHOCOO TIOMCKA pEIIEHUS 3aJadd, B KOTOPOM
paccyXXJeHHue CTPOUTCS OT YCIOBUS K TpeOOBaHMIO WM OT TpeOOBaHUS K
YCIIOBHIO;

® COCTaBJIATH IJIaH PELICHUS 3a1a4u;

®  BBIJICIISATH ATAlbl PEIICHUS 3a/a4H;

® UHTEpPIPETUPOBATH  BBIUMCIMUTENIBHBIE  pe3ylbTaThl B  3ajaue,
MCCIIEIOBATH MOJIYYEHHOE PEIICHUE 3aa4K;

® 3HATh pa3IUYHE CKOPOCTEH 0OBEKTa B CTOSUEH BOJIE, IPOTUB TCUCHUS U
110 TEUCHUIO PEKU;

e pelllaTh 33/1a4M Ha HaXOXKJICHUE YaCTHU YKUCJIa U YUCJIA TI0 €r0 YacTH;

e pemiaTh 33J1aud Pa3HBIX TUIOB (Ha paboOTy, HA MOKYIKH, HAa JBIKCHUE),
CBSI3bIBAIONIUX TPU BEJIWYUHBI, BBIACIATH 3TH BEIUYUHBI M OTHOIICHUS MEXIY
HUMU,

® HaxXOJWTh IMPOLEHT OT YMCla, YUCIO MO MPOIEHTY OT HEro, HaXOIUTh
MPOIIEHTHOE CHUYKEHUE WJIM MPOIEHTHOE MOBBIIIICHUE BEJIUUMHBI;

® peElIaTh HECIIOKHBIC JIOTUUECKUE 3a]]a41 METOJ0OM PACCYX ICHUIM.

B noBceaHeBHO KU3HU M P U3YYEHUM JAPYTUX MPeIMETOB:

® BBIJIBUTaTh THIIOTE3bI O BO3MOKHBIX MPEACIbHBIX 3HAYCHUSIX UCKOMBIX B
3a/1a4e BEJIMYMH (J1€71aTh NPUKUIKY ).
Hcropusi MaTeMaTUKH

e OnuchIBaTh OTJEIbHBIC BBIAAIOIIMECS PE3YIbTaThl, MOJYYECHHBIC B XOJI€
Pa3BUTHS MaTEMATUKHU KaK HAyKH;

® 3HATh MPUMEPHl MATEMATUYECKUX OTKPBITUH W HUX aBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHOMN UCTOPUEH;

® [IOHMMATh POJIb MaTEeMaTHUKHU B pa3BuTuu Poccuu.

MeToabl MaTEMATHKH
e BpiOuparh NOAXOAAIUNA M3yUYEHHBIH METOJ JUIsl PEIICHUs] U3YYEHHBIX

THUIIOB MaTEMATHYCCKUX 3a1a4,
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o [lpuBomutTh TpHUMEpPHl  MAaTEeMATHYECKUX  3aKOHOMEPHOCTEH B
OKpY’Karoleh JeHCTBUTEILHOCTH U IPOU3BEICHUSAX UCKYCCTBA.
BbInyCKHMK MOJYYUT BO3MOKHOCTH HAYYUThCS B 7-9 Kilaccax 1Jis
o0ecrieyeHsl BO3MOKHOCTH YCHEIHOTO MPO/I0JI:KeHUs1 00Pa30BaHUs HA
0a30BOM M YIJ1y0OJIECHHOM YPOBHSIX
DJIeMEeHThI TEOPHU MHOKECTB U MAaTeMATHYECKOM JIOTUKH

e Onepuposamv  noHAMUAMU:  ONnpedeleHue, meopemda, aKcuoma,
MHOIHCECNBO, XAPAKMEPUCTUKU MHONCECMEA, DNeMEeHN MHONCeCmad, nyCcmoe,
KOHeUHOoe U OeCcKOHeuHoe MHONCeCmB0, NOOMHONCECMBO, NPUHAODTIEHCHOCHD,
BKIIOYEHUE, PABECHCMBO MHONCECNE,

® U300paxcamv MHOMNCECMBA U OMHOUEHUE MHONCECME8 C NOMOULIO
Kpyeos Jinepa;

® onpeoensamsb NPUHAOIEHCHOCIb INEMEHMA MHOHNCECMBY, 00beOUHEHUIO U
nepeceuenuro MHONCeCcms,

®  3a0a8amb MHOMCECMBO C NOMOWDBIO NEPEeYUCTeHUS  IeMEHMOs,
CII08ECHO20 ONUCAHUSL,

® onepuposamv NOHAMUAMU. BbICKA3LIBAHUE, UCMUHHOCMb U JIOHCHOCHIb
BbICKA3BIBAHUSL, OMPUYAHUE BbICKA3LIBAHUL, ONEpayul HAO BblCKA3bIGAHUAMU. U,
UNU, He, YCIIOBHbLE BbICKA3LIBAHUS (UMNAUKAYUU),

®  CmMpoumbs 8blCKA3LIBAHUSL, OMPUYAHUS BbICKA3LIBAHUI.
B noBceaHeBHOI KU3HU M NIPU M3YYEHHH IPYTUX NMPeAMETOB:

® cmpoumsb YenouKu YMO3AKIOUEeHULl HA OCHO8€ UCNOJIb308AHUSL NPABUITL
JOCUKU;

® UCNONL308AMb  MHOJCECMEA, Oonepayuu ¢  MHONCeCmeamu,  Ux
epaghuueckoe npeocmasnenue 0Jisi ONUCAHUSL PealbHbIX NPOYECCO8 U S8eHUIL.
Yucaa

o Onepuposamv  NOHAMUAMU.  MHONCECMBO  HAMYPANbHLIX  YUCE],
MHOMNCECMBO UYENbIX HUCEN, MHONCECMBO PAYUOHANbHLIX UYUCE], UPPAYUOHANbHOE

Yucuo, K8AOPAMHbIL ~ KOPEHb,  MHONCECMB0  OeUCMBUMENbHbIX  YUCel,

15



2eoMempuiecKkas — UHMepnpemayusi HAMmypaibHulX, UYelvlX, PAYUOHAbHBIX,
0elicCmeUmenbHbiX Yuce,;

® NOHUMAMb U OOBACHAMb CMBICL NOSUYUOHHOU 3ANUCU HAMYPATLHOZO
yucna;

®  GLINOJIHAMb BLIYUCICHUS, 8 MOM YUCle C UCNOIb308AHUEM NPUEMO8
PAYUOHATLHBIX BLIYUCTEHULL

®  GLINOIHAMb OKPY2IeHUE PAYUOHATbHBIX YUCETL C 3A0AHHOU MOYHOCMbIO,

®  CpasHueamsb payUoOHAIbHbIe U UPPAYUOHATbHbIE YUCIA,

®  npeocmasisims PAYUOHAIbHOE YUCTO 8 8UOe 0eCAMUYHOU Opoou

® ynopsaodouusamv UUCIA, 3ANUCAHHblE 8 6UOe OOBLIKHOBEHHOU U
oecamuyHou opoou,

o naxooumv HO/{ u HOK uucen u ucnonv3osamo ux npu peuieHuu 3a0ad.
B noBceHeBHOM KNU3HU M NP U3YyYeHHUHU JPYTUX NPeIMETOB:

® nNpuMeHAmMb NPABULA NPUOTUNCEHHBIX BLIYUCICHULU NPU  peuleHul
NPAKMUYECKUX 3a0ad U peuleHuu 3a0ay Opyeux y4eoHvlx npeomemos;

®  GLINOIHAMb CPABHEHUEe pe3YIbMAmos GblUUCIeHUl NpU  peuleHul
APAKMUYECKUX 3a0a4, 8 Mom Yucie NPUOIUNCEHHBIX GbIUUCTICHUN,

® cocmaenamv U OYEHUBAMb YUCI0BbIE GbIPAICEHUS NpU  peuleHul
NPAKMUYECKUx 3a0ad u 3a0ay u3z opy2ux y4eOHvix npeomenos,

®  3anucvieamv U OKPYIAmMb YUCI08ble 3HAYEHUS DPedNibHbIX GeIUUUH C
UCNOIL308AHUEM PASHBIX CUCEM UMEPEHUsL.
ToxaecTBeHHBIE IPE0OPa30BaAHNS

o  Onepuposamv NOHAMUAMU CMENEeHU C HAMYPATbHbIM NOKA3ameneM,
cmenenu ¢ YeavlmM OmpuyamenbHbiM NOKa3amenem,

®  GLINOIHAMb  NPeoOPA306aAHUS  YENbIX  BbIPANCEHUU:  Oelicmeus ¢
O0OHOUNIeHaAMU (CllodcenUe, 8bIYUMAaHUe, YMHONMCEHUE), Oelicmeus ¢ MHO20UIeHaMU

(cnooicenue, gbluumanue, YMHONCEHUE),
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®  GLINOJIHAMb PA3NONCEHUE MHO2OUJICHO8 HA MHOMCUMENU OOHUM U3
cnocobos8: GvlHeceHue 3a CKOOKY, 2pPYNNUPOBKA, UCHONIb308aHUE QOopmyn
COKPAUWEHHO20 YMHONCEHUS,

®  gbidenamb K8AOpam CyMMmbl U pa3HOCMU 0OHOUNEHO8;

®  PACKIA0bI8AMb HA MHOMCUMENU KBAOPAMHBIU MPEXUIeH;

®  GLINOIHAMb NPeoOPA308AHUSL BbIPANCEHUL, COOEPHCAUUX CMENneHU ¢
YenviMyu OmpuyamenbHblMu NOKA3AmMensamMuy, nepexooums om 3anucu 6 6uoe
cmenenu ¢ YeavlmM OmpuyamenbHbiM noKazamenem K 3anucu 8 guoe opoou;

®  guLINOIHAMb Npeobpazosanusi  OPOOHO-PAYUOHATILHLIX — BbIPANCEHULL:
cokpawjenue Opobeil, npugedenue aneedopauyeckux oOpobel K  obwemy
3HaAMeHameno, CloJdCeHue, VMHOJdCeHUue, OeleHue aneebpaudeckux opooet,
8038e0eHuUe aneedopauieckol 0poou 6 HaAMypaibHYIO U Yeryrd OmpuyamenbHyro
cmenemb,

®  GLINONIHAMb NPeoObPA306AHUS BbIPANCEHUL, COOEPHCAUWUX KE8AOPAMHbBLE
KOpHU,

® gbidenamb Keaopam CYMMbl UlU PAZHOCMU O8YUNeHA 6 GblPANCEHUSX,
cooeparcaujux KeaopamHvie KOpHU,

®  GBLINONHAMb NPEOOPAZ0BAHUSL BbIPANCEHULL, COOEPHCAUSUX MOOYTb.
B noBce1HeBHOM KU3HU M NIPH U3yYE€HHHU APYTHUX NMPeIMETOB:

®  GLINOIHAMb NPeoOpPA308aHUsL U OCUCMBUL C YUCTAMU, 3ANUCAHHBIMU 8
CMAaHOapmHOM 8U0e;

®  GBLINONHAMb NPEOOPA308AHUSL AN2EOPAULECKUX BbIPANCEHULL NPU PeUuleHUU
3a0a4 Opyeux yueOHvIX npeomMemos.
YpaBHeHUs U HEPABEHCTBA

o Onepuposamv  NOHAMUAMU:  YpPAGHeHUe,  HEePABEHCMBO,  KOPEHb
VpaeHeHus, peuileHue HepaseHCcmed, PpPABHOCUNIbHble  YPAGHEeHUs, 00aacme
onpeoenenus ypasHeHus (HepaseHcmea, Cucmemvl YpagHeHUuli Uiy HepageHcms);

® pewams NUHEUHble YPABHEeHUsl U YPAGHEHUs, C800UMbLE K JUHEUHbIM C

nomMoubro MOANCOECMBEHHBIX npeo6pa306aHuzZ;
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® pewamb KeAOpaAmMHble YPABHEHUsl U  YPAGHEHUs, C800UMble K
K8AOPAMHBIM C NOMOUBIO MONACOECMBEHHBIX NPE0OPA308aHULL,
® pewamsb OpOOHO-TUHEUHbLE YPAGHEHUSL,

® pewamb npocmenwue UPPAYUOHANbHbIE YpasHenus euoa [f(x)=a,

NAOENCIOE

® peuwams YpasHeHUus 8U0a x"=a ;

® pewams YPagHeHUs CNOCOOOM PA3NONCEHUSI HA MHONCUMENU U 3AMEHbI
nepemeHHOoU,

®  UCNONBL308AMb MEMOO UHMEPBANO8 OJisl pPeuleHUs UYeuvix U OpoOHO-
DPAYUOHATLHBIX HEPABEHCME,

® pewiams TUHEUHble YPABGHEHUS U HEPABEHCMEBA C NAPAMEmMpPamu;

®  peuwams HeCl0MHCHble KBAOPAMHble YPAGHEHUS C NAPAMEMPOM,

®  peuams HeClONCHbIE CUCTEeMbl TUHEIHbIX YPABHEHULL C NAPAMEempPamu,

®  peuams HeClONCHbIE YPABHEHUS 8 YENbIX YUCTIAX.
B noBce1HeBHOM KU3HU M NIPH U3yYEeHHUHU JPYTHUX NMPeIMETOB:

® cocmasiamv U peuwlamv JUHEUHble U KBAOpamHule YPAGHEeHUs,
VpaeHeHus, K HUM C8005iujuecs, CUCmeMbl JTUHEUHbIX YPAGHEeHUl, HEPABEHCME Npu
peuieHuu 3a0ad Opy2ux y4eOHblX npeomemos,

®  GBLINONHAMb OYEHK)Y NPABOON0000OUs pe3yIbmamos, NoIYyYaemvlx npu
peuieHuly TUHEUHbIX U K8AOPAMHbIX YPAGHEHUU U CUCMeEM JTUHEUHbIX YPAGHEHUU U
HepaseHcme npu peueHun 3a0ay 0py2ux y4eoHbix npeomemos;

® guiOUpamv Ccoomeemcmeylujue VpagHeHus, HepaAeeHcmeda UlU UX
cucmemvl Ol COCMABNEHUS MAMEMAMUYECKOl MoO0enu 3a0aHHOU peaibHOU
cumyayuu Ui NPUKIAOHOU 3a0ayu;

®  yMemb UHMEPNPemuposams HNOAYYEHHbIl HpU peuleHUuUu YpaeHeHUs,
Hepagencmea UiU CUcmemvl pe3yibmam 6 KOHMeKcme 3d0aHHOU peanbHoll
cumyayuu uiu NPUKIAOHoU 3a0a4u.

DyHKIUU
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o  Onepuposamv NOHAMUAMU. DYHKYUOHANbHAS 3A6UCUMOCTb, (DYHKYUS,
epaghux QyHxkyuu, cnocodbvl 3a0anusi GYHKYUU, apeymeHm u 3HadeHue QyHKyuu,
obnacmv  onpeoenenus U MHONCECMB0 3HAYEHUl QYHKYuu, HYIU @OYHKYUU,
NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCY @yHrkyuu,
YemHOCmb/HeyemHoCms QYHKYUU;

o cmpoumsb 2epaguxu JUHEUHOU, KeAOpamudHou @QYHKYUl, 00pamHol

NPONOPYUOHATLHOCMU, DYHKYUU 8UOA: Y = a+Lb vy =Xy =3xy y=|x5
X+

® Ha npumepe K8AOPAMUYHOU (YHKYUU, UCNOIb308AMb NPeoOPA308aHUsL
epaguxa @ynxyuu Y=F(X) ons nocmpoenus epaguxos Gynxyuii y — af (kx+b)+c ;

® cocmaenamv YpasHeHus NPAMOU N0 3A0AHHBIM YCIOBUAM. NPOX0OAUell
yepe3 08e MOUKU ¢ 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Osuell yepe3 OAHHYI0 MOYKY
U NapaiiebHol OaHHOU NPAMOLL,

® uccnedosamsb QYHKYUIo No ee cpapuxy;

®  HaxoOumo MHOIHCECMBO 3HaueHull, HYU, NPOMENCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCIU K8AOPAMUYHOU DYHKYUU,

® onepuposamv NOHAMUAMU: NOCIE008AMENLHOCIb, aAPUPMEMUYecKas
npozpeccusi, 2e0MempuUyecKas npoepeccusl,

® pewams 3404l HA APUPDMEMUUECKYIO U 2EOMEMPUYECKYI0 NPOSPECCUIO.
B noBce1HeBHOM KU3HU M NIPH U3yYEeHHUHU JPYTHX NMPeIMETOB:

®  WITIOCMPUPOBAMb C NOMOUWDBIO 2pAdUKA PeanbHyio 3d8UCUMOCTb UTU
npoyecc no ux XapaKxmepucmukam,

®  UCNONB308aMb CBOUCMBA U 2pAPUK K8AOPAMUYHOU @YHKYuU npu
peuteHuu 3a0ay u3 Opyeux y4eonHvix npeomemos.
TexcroBble 3agaun

e Pewams npocmvie u clodiCHble 3a0ayU PAZHLIX MUNOSG, A MAKHCE 3a0ayU
HOBLILEHHOU MPYOHOCMU

®  UCNOIB308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOETU MEKCMO8 CLONCHBIX

3a0ay 0Jis1 NOCMPOEHUsL NOUCKOBOU CXeMbl U peuleHus 3a0ad,
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® paszmuuamv  MoOelb  meKcma U MoOelb  peuleHus  3a0aul,
KOHCMPYUPOBams K 0OHOU MOOEIU PeuleHUs HeCI0NCHOU 3a0ayu pa3uble MoOoeu
meKkcma 3a0avu,

® 3uamb U NpUMeHAmb 00a cnocoba noucka peuwieHus 3aoay (om
mpebosanusl K yCi08uio 1 om yCiosus K mpebo8anuio),

®  MOO0enUPOBaAmMb PACCYHCOeHUsL NPU NOUCKE PeuleHUsl 3a0a4 ¢ NOMOWbIO
epagh-cxemol;

®  gblOeIAMb IMANLL PEULEHUS 3A0AUU U COOEPHCAHUE KAHCO020 dIMAnNd,

® Jyuemdb 8bIOUPAML  ONMUMANLHLIL MeMmoO peuleHuss 3a0adyu U
0CO3HABAMb B8LIOOP Memooda, PACCMAMpuU8aAmsy pPa3iudHble Memoovl, HAXOOUMb
pasmvle peuleHus 3a0a4u, eciu 603MONCHO,

®  QHANU3UPOBAMb 3aMPYOHEHUs. NPU PeueHUU 3a0ay;

®  GHLINONHAMb PA3IUYHbIE NPeodpPaA308aHusi NPeolodNCeHHOU  3adayll,
KOHCMPYUPOBAmMb HO8ble 3a0a4u U3 OAHHOLL, 8 MOM YUCLe 0Opammuble,

®  UHmMepPNnPemuposamsb  BbIYUCIUMENIbHbIE — pe3ylbmamvl 8  3adaue,
ucciedo8amov NOJy4eHHoe peulerue 3a0a4u,

®  QHANUBUPOBAMb BCEBO3ZMOICHBIE CUMYAYUU B3AUMHO20 DACNOJIONCEHUS
08YX 00BEKmMo8 U UBMEHeHUe UX XaApaKmepucmuk npu COBMeCmHOM O8UICCHUU
(ckopocmb, 6pems, paccmosiHue) nNpu peuweHuu 3a0ay Ha O08UdCeHue 08YX
00beKmMos8 KaKk 8 00HOM, MAK U 8 NPOMUBONOJIONCHLIX HANPABIEHUSIX,

® UCCned08amsb  BCEBO3IMOJICHbIE CUMYAYUU NPU peueHul 3a0ay  Ha
osudicerle no peke, pAccCMampueams pazHvle CUCmeMbl OMcyema,

® pewams pazHoodpasHvle 3a0a4u «HA YACUY,

® pewamb U 000CHOBbIBAMb CB0€  pelleHue 3a0ad  (8bloessimb
MaAmMemMamuyeckyo 0CHO8Y) HA HAXOJCOeHUe 4acmu YUCld U YUcia no e2o0 4acmu
HA OCHO8e KOHKPEMHO20 CMbICIA OpoOU;

® 0co3HaABamMb U OOBACHAMbL UOSHMUYHOCMb 3A0a4 PA3HLIX MUNOS,

CBA3bIBAIOWUX MPU BEIUHUHBL (HA pabOmMYy, HA NOKYNKU, HA 0BUJCEHUE), BblOEISNMb

20



MU BETUYUHBL U OMHOUEHUSL MeNCOY HUMU, NPUMEHSMb UX NPU peuleHuu 3a0ad,
KOHCMPYUpOo8amv coOCmMeenHbvle 3a0ay YKA3AHHbIX MUN08,

® glademv OCHOBHBIMU MEMOOAMU peuleHUus 3a0a4 HA cMecCu, CHIAsbl,
KOHYEeHmpayuu,

® pewams 3a0ayu HA NPOYEHMbl, 8 MOM HUCTE, CLONCHbIE NPOYEHMDbL C
000CHOBAHUEM, UCNOJIL3YSL PA3HbIE CNOCOObI,

® pewams jo2uyecKue 3a0a4u pa3HblMu Cnocobamu, 8 mom yucie, ¢ 08yMs
OoKamMu u ¢ mpemst 610Kamu OAHHBIX ¢ NOMOWbIO MAOIUY;

® pewams 3a0ayu NO KOMOUHAMOPUKE U Meopuu 6epossmHocmell Ha
OCHOB€ UCNOIb30BAHUSL U3YYEHHBIX MEMOO08 U 0OOCHOBLLBAMb PeuleHUe;

®  pewams HeClO0NCHbLE 3A0adu N0 MAMeMamuyeckol Cmamucmuxe;

® 061a0emb OCHOBHLIMU MEMOOaMU peuleHUsi CIONCEMHbIX 3a0au.
apugmemuueckull, arcebpaudeckuil, nepebop BAPUAHMOS, 2eOMEMPUHECKUI,
epaghuyeckuil, NPUMEHAMb UX 8 HOBbIX N0 CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.
B noBceaHeBHOI KU3HU M NPU U3YYEHHH IPYTUX MPEAMETOB:

®  gbidenAMb NPU pPeuteHuu 3a0a4 XapaKkmepucmuku paccmampusaemon 6
3a0aue  cumyayuu,  OMIUYHblE ~ OM  pPealbHblX  (me, OMm  KOMOPbIX
abcmpazuposanucy), KOHCMPYUposamv HOBble CUMYyayuu ¢ Y4yemom 3IMmux
Xapakmepucmuk, 6 YACMHOCMU, NPU peuleHuu 3a0ay Ha KOHYeHmpayuu,
VUUMbIBAMb NIOMHOCb 8eUeCMBd,

® pewamsb U KOHCHMPYUPOBAMb 3A0a4il HA OCHOBE DPACCMOMPEHUS
PeanbHbIX Ccumyayuil, 8 KOMOpbIX He mpebdyemcss MOYHBI BbIYUCTUMETbHDLL
pezyromam,

® pewamsb 3a0auu HA OBUdCEHUE NO peKe, pPaACCMAMpueasl pPasHvle
cucmembl omcyema.
CrarucTuka v Teopusi BepOsATHOCTEl

o  Onepuposamv noOHAMUAMU. CMOLOYaAmMble U KpPYy208ble OUdAcPaAMMbL,

mabauyvl OAHHBIX, CcpedHee apughmemuyeckoe, Meouama, Hauboavuee U
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HaumeHnbuiee 3HaA4eHUsi 8blOOPKU, PA3ZMAX 6blOOPKU, OUCNEPCUs U CMAHOAPMHOe
OMKIOHeHUe, CAYUAtHAs USMEHYUBOCb,

® uzsneKamsv  UHpoOpMayuro, NPeoCcCmasieHHyro 6  mabauyax, Ha
ouazpammax, epaguxax;

® cocmaenamb mabauysbl, CMpoums OUApaAMMbl U 2papukyu HA OCHOBe
OaHHbIX;

® onepupogamv NOHAMUAMU: (DAKMOPUATL HUCIA, NEePeCMAHO8KU U
couemanus, mpeyoavHuk llackans;

®  PpUMEHAMb NpPABUNIO NPOU3BEOeHUSl NPU DeueHUU KOMOUHAMOPHbBIX
3a0ay;

® onepupogamv NOHAMUAMU: CAVYAUHBLL ONbIM, CAVYAUHBIL 6blOOD,
ucnelmanue, dJleMeHmMAapHoe CIyuailHoe cobvimue (Ucxod), Kiaccuyeckoe
onpeoenenue 8eposmHOCMU CAYUAUHO20 COObIMUs, Onepayuu HAo CAYYAUHbIMU
CcoOLIMUAMU,

®  npedcmasAmsb UHGOPMayuio ¢ NOMOubIO Kpyeos Jiiiepa,

® pewamsb 3a0auU HA  GbIYUCAEHUE BEPOIMHOCMU C NOOCYEmOM
KOJIUYeCcmaa apuanmos ¢ NOMOUbI0 KOMOUHAMOPUKU.
B noBce1HeBHOM KU3HU U NIPH U3yYE€HHHU APYTUX NMPeIMETOB:

®  u361EeKAmMb, UHMEPNPEeMUpo8amsv U npeoopazoevleams UHGOpMayuio,
npeocCmaesieHHyo 6 mabauyax, Ha Ouazpammax, epaQuxkax, ompaxnxcarouyio
CBOUCMEA U XAPAKMEPUCMUKU PEATIbHbIX NPOYECCO8 U AGIeHULL,

® omnpedenams  CMAMUCMu4yeckue  Xapakmepucmuxku  6bl00poK  no
maoauyam, ouazpamMmam, epagukam, 8blNOIHAMb CPAGHEHUE 8 3AB8UCUMOCIU O
yenu peuleHus 3a0aqu;

®  OyYeHUBamMb 8ePOSIMHOCHb PEAIbHLIX COOLIMULL U A6TEHULL.
BuvlnyckHUK noayuum 603MOo#CHOCMb HAYUUMbCA 8 7Kaacce:

Yucaa
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Onepuposams NOHAMUAMU. MHONCECBO HAMYPATbHBIX YUCE]l, MHONCECMBO YENblX
yucesn, MHOJMCeCmME0 PAYUOHAILHBIX YUCE]l, 2eOMEMPULECKAsl UHMePNpemayus
HAMypaibHuIX, YeblX, PayuOHAIbHbIX YUCer,

®  NOHUMAMb U OOBACHAMb CMbICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20
yucua,

®  GLINONHAMb GbLIYUCACHUS, 68 MOM YUCIE C UCNOIb30BAHUEM NPUEMOS
PAYUOHATBHBIX BbIYUCTICHULL,

®  BBLINONHAMb OKPY2IeHUE PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  CPABHUBAMb PAYUOHANbHBLE YUCIA,

®  npeocmasisims PAYUOHAIbHOE YUCTO 8 8UOe 0eCAMUYHOU OpooU

® Ynopsadouusamsv  HUCIAA, 3ANUCAHHblE 6 6U0e OObIKHOBEHHOU U
oecssmuyHol 0poou,

o naxooumv HO/{ u HOK uucen u ucnonv3osamo ux npu peuieHuu 3a0ay.
B noBceHeBHOM KH3HU M TPH U3YYE€HUHU APYTUX NMPEeIMETOB:

®  NPUMEHAMb NpAGUNd  NPUOTUICEHHBIX BbIYUCIEHUL NpU  peuleHuu
NPAKMUYECKUX 3a0ad U peuleHuu 3a0ay Opyaux yueOHvlix npeomemos;

®  GHLINONHAMb CPABHEHUe pe3VIbMamos GblYUCIeHUU NpUu  peuleHuu
NPAKMU4ecKux 3a0ay, 8 mom 4ucie NPUOIUNCEHHbIX BbIUUCTEHULL,

® cocmasnambs U OYEHUBAMb HUCIOBbIE BbIPANCEHUS NPU peuleHuu
NPAKMUYECcKUx 3a0ad u 3a0ay u3z opy2ux y4eOHvix npeomenos,

®  3aNUCLIBAMb U OKPY2IAMb YUCIOBble 3HAYEHUS PEedsibHblX GelUYUH C
UCNOIb308AHUEM PAZHBIX CUCTIEM UBMEPEHUSL.
ToxknecTBeHHBIE TPe00pa3oBaHUA

o  Onepuposame NOHAMUAMU CMENEHU C HAMYPATbHbIM NOKA3ameJe,

®  GHLINONHAMbL NPeoOPA306AHUS  YENbIX  BbIPANCEHUU:  Oelcmeus ¢
OOHOYIeHaMU (ClOJiCeHUe, 8blYUmanue, YMHONCeHUeE), 0eliCmBUsl ¢ MHO2OYIeHaMU

(cnooicenue, gbluumanue, YMHONCEHUE),
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®  GHLINONHAMb PA3NOJCEHUE MHO2OUIEHO8 HA MHOJICUMENU OOHUM U3
Ccnocobos: GvlHeceHue 3a CKOOKY, 2pPYNNuposKd, UCHOIb308aHUe (Hopmyl
COKPAUWEHHO20 YMHONCEHUS,

®  BbI0enAMb KBAOPANM CYMMbL U PA3ZHOCU OOHOUNCHO8,

®  BHLINONHAMb NPEOOPA30BAHUSL BIPANCEHULL, COOEPHCAUSUX MOOYTb.
B noBce1HeBHOM KV3HU M TIPH U3yYE€HUH APYTHX NMPeIMETOB:

®  GLINONHAMb NPeoOPA308aHUs U OCUCMBUSL C YUCAAMU, 3ANUCAHHLIMU 8
CMAaHOapmuoM 8uoe;

®  BHLINONHAMb NPEOOPA308AHUS ANeOPAULECKUX BbIPAICEHUL NPU peLleHUU
3a0au Opyeux yueOHvIX npeomMemos.
YpaBHeHHUsI 1 HEPaBEHCTBA

o  Onepuposame NOHAMUAMU. YPABHEHUE, KOPEHb VPABHEHUS,

® pewams JUHElHble YPABHEeHUs U VPABHEHUS, C80OUMblE K JUHEUHbIM C
NOMOWBIO MOAHCOECMBEHHBIX NPEOOPA3068AHULL,

®  pewams JUHelHble YPAGHEeHUs ¢ NApamempamil.
B noBceHeBHOM KH3HU ¥ MTPH U3YYEHHH APYTUX MPEIMETOB:

® cocmasiamv U peulamsv JUHEUHble YPABHEHUS, YPAGHeHUs, K HUM
Cc800sUECs, CUCTeMbl JUHEUHbIX VPABHEeHUl, Npu peuleHuu 3a0ay Opyeux
VUEOHBIX NPeOMemos;

®  GBLINONHAMb OYEHKY NPABOON0000OUs pe3ylbmamos, NoJIYYaAemvblX npu
peuleHuly TUHEUHbIX U YPABHEeHUU U CUCmeM TUHEUHbIX VPAGHEeHUll Npu peuleHuu
3a0ay Opyaux yueOHviX npeomemos;

® gulOUpamb COOMEEMCmMEywWue YpasHeHus, Uil ux cucmemsl O
COCMABNCHUS. MAMEMAMUYECKOU MOOeIU 3A0AHHOU PealbHOU CUMyayuu U
NPUKTIAOHOU 3A0a4u;

® YMemb UHMEPNPemuposamsd NOJLYUEeHHbI NPU peuleHUU YPasHeHUs Uil
cucmembl  pe3yibmam 8 KOHMeKCme 3d0AHHOU PeaibHOU  cumyayuu  uiu
NPUKTIAOHOU 3A0aYU.

DyHKIUU
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o  Onepuposamv NOHAMUAMU. DYHKYUOHANbHAS 3A6UCUMOCTb, (DYHKYUS,
epaghuk yHxkyuu, cnocodbwvl 3a0anusi yHKyuu, apeymeHm u 3Hadenue QyHKyuu |

® cocmasnamv YPAaGHeHUs NPAMOU NO 3A0AHHLIM YCILOBUAM: NPOX0O0suiell
uepe3 06e MOUKU ¢ 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Osuell Yepe3 OAHHYI0 MOUKY
U NapaiiebHol OAHHOU NPAMOLL,

® uccrnedosams QYHKYUIO NO ee 2paguKy.
B noBceHeBHOM KU3HU M NIPH U3yYEeHHUHU JPYTUX NMPeIMETOB:

®  WITIOCMPUPOBAMb C NOMOWDBIO 2pauKa peanbHyio 3a8UCUMOCTb ULU
npoyecc no ux Xxapaxkmepucmuxkam.
TexcToBbIE 32124

e Pewams npocmule U CLONHCHBIE 3a0aYU PA3HBIX MUNOE, A MAKMCe 3A0a4U
NOBLLULEHHOU MPYOHOCTU

®  UCNONBL308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX
3a0ay 0151 NOCMPOEHUsI NOUCKOBOU CXeMbl U peuleHUs 3a0ay;

® paszmuuamv  MoOoelb  meKcma U MoOelb  peuleHuss  3a0aul,
KOHCMPYUpo8ams K 0OHOU MOOeNU peuleHUs HEeCI0NHCHOU 3a0ayu pazuble MoOoeu
mexcma 3a0ayu,

® 3uamb U nNpuMmeHAmMs 00a cnocoba noucka pewienus 3aoday (om
mpeb0o6aHus K yCi08UI0 U OM YCi108Us K mpebo8aHuio),

®  MO00enuposamsv paccyldcoeHus npu Noucke peuleHus 3a0ai ¢ noMowbo
epagh-cxemol,;

®  gblOEIAMb IMANDBL PEULEHUS. 3A0AUU U COOEPHCAHUE KAHCO020 dDMANd,

® Jyuemb 8bIOUPAML  ONMUMAILHLIL Memoo peuleHus 3a0adu U
0CO3HABaAMb 8bIOOP Memood, PAcCMampueamv pasiuyHbvle Memoobl, HAXOOUMb
pasHvie peulenusl 3a0a4u, ecid 803MOICHO,

®  aHanIU3UpPOBamMsb 3aMpYOHeHUs NPU PeuleHUU 3a0ay;

®  GLINOIHAMb  paziuuHble NpPeobpa308anus NPeoslONCEHHOU  3a0ayl,

KOHCMPYUpO8ams HO8ble 3a0a4u U3 OAHHOU, 8 MOM Yucie obpammsie;
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® UHmMepnpemuposamsv  BLIYUCIUMENbHbIE — pe3ylbmamysl 8  3adaue,
uccie008ams NOJYHeHHoe peuleHue 3a0ayl;

®  QHATIUBUPOBAMb BCEBOZMOMNCHLIE CUMYAYUU B3AUMHO20 DACNOLONCEHUS.
08YX 00bEKMO8 U UBMEHEHUe UX XAPAKMEPUCMUK NPU COBMECTMHOM OBUICEHUU
(ckopocmb, 6pems, paccmosiHue) nNpu peuweHuu 3a0ay Ha O08udceHue 08yxX
00beKmM0o8 KaK 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABIEHUSX,

®  UCCTe008amb  BCEBOZMOJICHbIE CUMYAYUU NpU peleHuu 3a0ad Ha
ogudicenUe no pexe, paccmampusams pazHble CUCEMbl OMCYema,

® pewams pazHoobpa3Hble 3a0a4U «HA YACMUY,

® pewams U 000CHOBbIBAMb CB0E  peuleHue 3a0ay  (8blOensmy
MAmMemMamuyecKkyro OCHO8Y) HA HAXONCOeHUe Yacmu YUcia U 4ucia no e2o 4yacmu
Ha OCHOBE KOHKDEMHO20 CMbICAA OpoOU;

® 0co3HaBamv U OOBACHAMb UOEHMUYHOCb 3A0aY PA3HLIX MUNOS,
CBA3b18AIOWUX MPU BeIUHUHBL (HA pabOmMYy, HA NOKYNKU, HA OBUMCEHUE), BblOEISAMb
MU BEIUUUHBL U OMHOULEHUSL MeJHCOY HUMU, NPUMEHSMb UX NPU peuleruu 3a0at,
KOHCMPYUposams cobCmeeHHbvle 3a0ay YKA3aHHbIX MUNO8;

®  glademb OCHOBHLIMU MemOoOaMu peuieHusi 3a0a4 Ha CMecu, CNidebl,
KOHYeHmpayuu,

® pewambs 3a0a4u HA NPOYEHMbL, 8 MOM UUCTe, CIONCHbIE NPOYEHMBL C
000CHOBAHUEM, UCNONb3YSL PA3HBIE CHOCOODL.
B noBceHeBHOM KNU3HU M NPU U3YyYE€HHUHU APYTUX NMPeIMETOB:

®  gulOeNAMb NPU peuleHuU 3a0ay XapaKkmepucmukyu paccmampueaemou 8
3adave  cumyayuu, OMIUYHbIE  OM  pedlbHblX  (me, O0m  KOMOpPbIX
abcmpazuposanucs), KOHCMPYUpO8ams HOBble CUMYAyuu ¢ Y4emom dmux
Xapakmepucmuk, 6 UYACMHOCMU, NPU peueHuu 3a0ad HaA KOHYEeHMpayuu,
YUUmMb186amsb NIOMHOCHb eUeCmed;

® pewamv U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs.
PeanvhblX Cumyayuil, 6 KOMmOpulX He MmMpeOyemcsi MOUMbIU BblYUCIUMENbHbLU

pesyrbmam,
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® pewams 3a0auu HA OBUdCEHUE NO peKe, pPaAcCMaAmMpueasl pasHvle
cucmembl omcyemad.
HcTopust maTeMaTuKn

o  Xapaxmepuzoeamv 6KIAO BbIOAIOWUXCS MAMEMAMUKO8 6 pa3eumue
MaAmMemMamury U UHbIX HAYYHbIX oOacmell,

®  NOHUMAMb POib Mamemamuku 8 pazsumuu Poccuu.
MeToabl MATEMATHKH

o [lcnonv3ys  usyueHnwvie  Memoovl, NPOBOOUMb  OOKA3AMENbCMEBO,
BLINOJIHAMb ONPOBEPIHCEHUE,

® gblOUpamMb U3YUEeHHble MemoOobl U UX KOMOUHAUUU Oas peuleHust
MamemamuyecKkux 3a0ay;

®  UCNONB306aMb mamemamuyeckue SHAHUA onst onucanus
3aKOHOMepHOCmell 6 OKpydcaroulell  0eucmeumenbHoCmu U NPoUu38e0eHUsIX
ucxkyccmea,

NpUMeHsms — npocmeniuiue  NPoSpaAMMHbIe  CPeocmeéa U ANeKMpPOHHO-

KOMMYHUKAYUOHHbBlE CUCMEMbL NPU peULEeHUU MameMamuieCcKux 3a0ad.
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2. Cogepxanmne y4eOHOro mpeaMera «AJiredpa» Ha YPOBHE OCHOBHOIO
0011ero od0pazoBaHus
7 KRiacc

YpaBHeHnust

VYpaBHeHnue ¢ omHoM mnepemeHHOM. KopeHb ypaBHeHusa. PaBHOCMIBHBIE
ypaBHeHHsl. (CBOWCTBa YpaBHEHHMH C OJHOM MEPEMEHHOW. YpPaBHEHUE Kak
MaTreMaTH4yecKass MOJENb pealbHOM  cuTyauuu. JIMHeiiHoe  ypaBHEHUE.
PanmonanbHbie ypaBHeHUs. PelieHue palnoHAIbHBIX YPaBHEHUM, CBOASIIUXCS K
JMHENHBIM. Permenne TeKCTOBBIX 33/1a4 C MOMOIIBIO PAlMOHAJIBHBIX YPAaBHEHUM.

Jluneiinoe ypasnenue c¢ napamempom. Konuuecmeo kopmueil auHerHo2O
ypaeHenus. Pewenue nuneunvlx ypagHenuu ¢ napamempom.

YpaBHeHue ¢ JByMs TepeMeHHbIMU. [paduk ypaBHEHHUS C JOBYMs
nepeMeHHbIMU. JIMHEWHOE YypaBHEHME C JBYMS IIEPEMEHHBIMU U  €r0
rpaduk./Ipamas kak epaguueckas ummepnpemayus JIUHENUHO20 YPABHEHUS C
08YMsL nepeMeHHbIMU.

[lonatue cucremsl ypaBHeHH. CHCTEMBI ypaBHEHMH €  JIByMS
nepeMeHHbIMHU. ['paguyeckuii MeToa perieHUs] CUCTEMBI YpPaBHEHUU C ABYMS
MepeMEHHBIMU. PellleHne cucremM ypaBHEHHI METOAO0M MOACTAHOBKH U CIIOKEHHUS.
Cucrema JAByX YpaBHEHMH C JABYMsI MNEPEMEHHBIMU KaK MOJEIb pPEaabHOU

CUTyaluu. Cucmemwl TUHEUHBIX prlGHeHMZZ C napamempom.
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AnredOpanveckue BbIPAKEHUS

BripakeHue ¢ nepeMeHHbIMU. 3HaUY€HUE BBIPAKEHUS C IEPEMEHHBIMU.
ToxnectBa. ToxIeCTBEHHbIE TPEOOPA30BaHUs aNreOpanyecKuX BbIPAKEHUMN.
JlokazaTenbCTBO TOXKIECTB.

Crenens ¢ HaTypajJbHBIM TOKa3aTesneM U e€ cBoiicTBa. [IpeoOpazoBanms
BBIPXEHHH, COIEPIKAIUX CTENIEHU C HATypalIbHBIM MOKa3aTelIeM.

Onnounensl. OgHousIEH cTaHAapTHOTO BUja. CTeneHb OqHOUYIeHa
MHorounensl. MHOTOWIEH cTaHAapTHOTO BUaa. Ctenens MHOrouwieHa. CioxxeHue,
BBIUUTAHUE Y YMHOKEHUE MHOTOWIEHOB. ®OpMyIIbl COKPAIEHHOTO YMHOKECHHUSL:
KBaJIpaT CyMMBbI U KBaJpaT pa3HOCTHU ABYX BBIPAXKEHUN, IPOU3BEIEHUE PA3HOCTU
CYMMBI IBYX BBIP@KECHHU. Pa3iioxkeHne MHOrOWwIeHa HAa MHOKUTENU. BeiHeceHne
00I1er0 MHOXKUTENS 32 CKOOKH. MeTo1 rpynnupoBKU. Pa3HOCTH KBaApaTOB JIBYX
BbIpakeHHil. CyMMa U pa3HOCTh KyOOB JIBYX BBIPayKEHUU.

DOyHKIUU

JlexkapToBbl KOOPAMHATHI Ha INIOCKOCTH. DopMupoBaHMe NPEACTABICHUN O
METAnpeMETHOM TIOHATUU «KOOPAWHATH. DOyHKIMOHATBHBIE 3aBUCHMOCTH
Mexay BennuuHamu. [lonsatue ¢pyHkuun. OyHKIUS KaKk MaTeMaTUyeckas MOJEIb
peanbHoro  mpouecca. CrnocoObl  3amaHusi  (QYHKUOUH:  aHAJTMTUYECKUM,
rpaduueckuii, Tabnuunbiid. ['padux pynkumun. [Ipumeps! QyHKIMI, MOTyYaeMbIX B
IPOLIECCE HUCCIIENOBAHMS PA3JIMYHBIX PEATBHBIX IMPOLIECCOB W PEIICHUs 3ajad.
3HaueHue (PYHKIMH B TOUKE.

Jluneninas ¢yHkius, ee cBoiicTa u rpadguk.CBoiicTBa u rpaduk JUHEHHON
bynkuuu. Yriaooit kodddumment npsimoit. Pacmonoskenue rpaduka TuHEHHOM
(GyHKIMM B 3aBUCHUMOCTH OT €€ YIJIOBOro Kod(d@uimeHta U cBOOOIHOrO YjieHA.
Haxoorcoenue xosgpguyuenmos nunetinoti @yukyuu no 3a0aHHLIM YCIOBUAM.
NPOXOMHCOeHUe NpPAMOU vepe3 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU,
NPOXOHCOeHUE NPAMOU Yepe3 OAHHYI0 MOYKY U NAPALLeIbHOU OAHHOU NPSAMOLL.

HUcTropust MaTeMaTUKHU
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3apooicoenue anceopvr 6 nedpax apugpmemuru. An-Xopezmu. Pooiwcoenue
oykeennou cumeonuxu. Il. @epma, ®@. Buem, P. /lexapm. [losenenue epaghuxos
@ynxyuii. P. Jlexapm, I1. Depma.

8 kiacc

HNppanuonanbHbie yncsa

[Tonsate wuppanuoHanpHOro 4mcia. Pacno3HaBaHue UPPALMOHAIBHBIX
yucen. JlecTBus C UppanvoHadbHbIMM yuciamMu. CBOWCTBa JEUCTBHM C
uppalmoHadbHbIMU uncliaMi. CpaBHEHUE UPPALMOHAIBHBIX 4YKcesl. MHOXECTBO
JNEWCTBUTEIbHBIX YHCEIL.

[IpencraBiieHus O pacCIIUPEHUSIX YACITOBBIX MHOKECTB.

To:xknecTBeHHBbIE IPe00pa3oBaHUs

YucaoBbie 1 OyKBeHHbIE BbIPAKEHHUS

Brlpaxkenne ¢ nepeMeHHOW. 3HadeHWe BbIpakeHusA. [loacraHoBka
BBIpAKEHUN BMECTO MEPEMEHHBIX.

3akoHbl  apudmernueckux  AeiictBuil.  [IpeoOpazoBaHMs ~ YHCIIOBBIX
BBIpAKEHUMN, COACPKAIIMNX CTETICHU C HATYPAJIbHBIM U 1I€JIBIM IMOKA3aTeIIEM.

MHoroujieHbl

KBagpaTtueiii tpexuneH. KopHu kBaapatHoro tpexwieHa. Pasnmoxenue Ha
MHOXUTENIM KBaJpaTHOro TpexuieHa. Teopema Buera. Teopema, oOpaTHas
teopeme Buera. Beiaenenune nosiHOro ksanpara. Pa3nokeHue Ha MHOXKHUTENH
criocoOOM BBIJIENICHUSI TIOJIHOT'O KBaJiparta.

IonsiTHe TOXKIECTBA

ToxxnectBenHoe mnpeoOpazoBanue. IlpencraBieHne o TOXKASCTBE Ha
MHOYKECTBE.

/Ipo0HO-paniuOHAIbHbIE BHIPAKEHUS

Anrebpanudeckas ApoOb. IlpeoOpazoBaHusi BBIPAKECHHH, COACPKAIIUX
CTEIICHU C IEJbIM IMoKa3areyeM. JlomycTUMble 3HAUYCHHS TIEPEMEHHBIX B JPOOHO-
parmoHaIbHBIX BeIpakeHusx. Cokparnenue anredpandeckux napobdeii. [IpuBenenue
anreOpanyeckux apobeit k oliieMy 3HameHaTento. JlelcTBus ¢ anredpanyeckumu

I[pO6$[MI/IZ CJIOKCHHUC, YMHOXKXCHHUC, JICJICHUC.
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IIpeoOpa3oBaHue BbIpaKEHU, COAEPIKALUX 3HAK MOTYJIS.

HppannoHaibHbIe BbIPAKEHUS

Apudmernueckuii  KBaApaTHBIH  KOpeHb.  JlomycTuMble — 3HaueHUs
NEPEMEHHBIX B BBIPAKEHUSX, COJEPKALIUX apUPMETHUECKUE KBAIpaTHbIE KOPHHU.
[Tpeobpa3oBanue BbIpaX)EHHM, COIEPKAIINX KBaIpAaTHBIE KOPHHU.

PaBencrBa

YucioBoe paBeHCTBO. (CBOMCTBA UHCIOBBIX PAaBEHCTB. PaBEeHCTBO C
IIEPEMEHHOM.

YpaBHeHus

Ilonatue ypaBHeHMsA W KOpHA  ypaBHeHud. IlpenacrasiieHne o
PABHOCWJIBHOCTH YPAaBHEHUM U YPABHEHUSX-CIICICTBUSAX.

IIpencraBienue O paBHOCWIBHOCTH Ha MHOXeECTBE. PaBHOCHIIBHBIE
npeoOpa3oBaHUs YpaBHEHUH.

MeTtoab! pelieHus1 ypaBHEHUM

MeToapl paBHOCWIBHBIX MPEOOpa3oBaHMN, METOJ 3aMEHbl IEPEMEHHOM,
rpaguuecKuil METO/I.

KBagpaTHoe ypaBHeHHE H er0 KOPHU

JIMCKpUMUHAHT KBaJIpaTHOTrO ypaBHEHMs. DopMyna KOpHEW KBaJIpaTHOIO
ypaBHEHMs. KOIMYECTBO JEHCTBUTENBHBIX KOPHEM KBAAPATHOTO YpPaBHEHUS.
Pemenue kBagpaTHBIX YpaBHEHU: TpadUuecKuii METO1 pelieHus, UCIIOJIb30BAHUE
dbopMyJIbl 111 HAX0XKACHUSI KOPHEH, pa3IoKeHUE Ha MHOXKUTEIU, TTOA00p KOpHEH
C MCIIOJIb30BAaHUEM Teopembl Buera. bukBagpaTHble ypaBHEHHUs. Y PaBHEHUS,
CBOAMMBIC K JIMHEHWHBIM U KBaApaTHbIM. KBaapaTHOe ypaBHEHHE C mapaMeTpoM.
PemieHue mnpocreMmmx KBaJpaTHBIX YpaBHEHUM C mnlapaMmerpaMu. Pemenue
HEKOTOPBIX TUIOB YpaBHEHUN 3 U 4 CTENEHHU.

/{po0HO-paniuoHaIbHBbIC YPABHCHUSA

Petenue qpoOHO-paliuOHAIBHBIX YPaBHEHUN.

DOyHKIUU

KBagparuunas QpyHkuus
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CgoiictBa. IlapabGomna. Iloctpoenuwe rpaduka KBagpaTUUYHON (YHKIUU.
[Tonoxenue rpaduka KBaJApaTUYHOM (YHKIMM B 3aBUCUMOCTH OT €€
ko3¢ uimeHToB. Vcnonp3oBaHue CBOMCTB KBaApaTUUHOW (DYHKIIUH JUIS PEIICHUS
3a/1ad.

Oo0paTHasi NPONOPIHOHATBHOCTH
. k
CaoiictBa ¢pynkiuu y = —. I'unep6o:na. [IpencraBienue o0 acCUMIITOTAX.
x
@Oyuknuu y — /x [IpeobpazoBanue rpapukoB GyHKIUNA: NapaieabHbINA

MIEPEHOC, CHMMETPHS, PACTSDKCHHE/CKaTHE, OTPAKEHUE.

[Ipeacrasienue 0 B3aMMHO OOPATHBIX (PYHKITUSX.

HenpepblBHOCTh (DYHKIIMM M TOYKHM pa3pbiBa PyHKIuH. KycouHo 3a1aHHbIe
GyHKIHH.

PemieHne TeKCTOBBIX 33124

3anayu Ha Bce apupMeTHYECCKUE 1eiiCTBUA

Pemenue TekcTOBBIX 3amad apudMeTuueckum crnocoboMm. lMcmonp3oBaHue
Ta0JIMII, CXEM, YEPTEXKEH, IPYTruX CPeJCTB MPE/ICTABICHUS JAHHBIX MPHU PEUICHUU
3a1a4H.

Pemenne 3aga4 Ha ABUKEHHE, pa00Ty, MOKYNIKH

AHaJIN3 BO3MOXXHBIX CUTYaIMi B3aUMHOT'O PacoJIOKEHUsI 00bEKTOB MPU UX
JIB>KEHUH, COOTHOIIIEHUSI 00 EMOB BBITIOJHAEMBIX PabOT MPU COBMECTHOM pabdoTe.

Pemienue 3aga4 Ha NPOUEHTHI, AO0JM, MPUMEHEHUE MPONOPUUM IIpU
pEILICHUY 3a7a4.

Jlornueckue 3a1a4u

Pemenne nornueckux 3amad. PemieHwe JIOTMYECKMX 3a4a4 C IMOMOILBIO
rpadoB, TaOIHII.

HUcTropust MaTeMaTUKHU

Hcmopusi 6onpoca o HaxodicOeHuu Gopmyn KopHeu aneedpauyeckux
ypaeuenuti cmeneret, Oonvuux uemvipex. H. Tapmanvs, /. Kapoawo, H.X.
Abenv, 3. I'anya.

9 kiacce
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HepaBencTBa

UucnoBeie HepaBeHCTBAa. (CBOMCTBA YHCIOBBIX HEpaBeHCTB. [IpoBepka
CIPABEAJIMBOCTH HEPABEHCTB IMPU 33/IaHHBIX 3HAYEHHSIX ITEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHcTsa. Obaacms
onpeoeneHus Hepagencmaea (001acms 00Ny CMUMbIX 3HAYEHUL NePEMEHHOLL).

Pemenne MMHENHBIX HEPABEHCTB.

Kseaopamnoe mnepagsencmeo u e2o pewenus. Pewenue keaopamHbvix
Hepageencma: UCNONb308aHUe CBOUCME U 2pagura KeaopamuyHou @OyHKYuu,
Memoo UHMepP8anos. 3anucs peueHus K8aopamHo20 HepaseHCcmada.

Pewenue yenvix u  OpoOHO-pAYUOHANILHBIX  HEPABEHCME  MemMOOOM
UHMEPBaoa.

CucremMbl HEPABEHCTB

CucTeMbl HEpaBEHCTB ¢ OJHOU EPEMEHHOMU. Pemenne cucteM HEpaBeHCTB ¢
OJIHOM TEPEMEHHOM: JIMHEUHBbIX, kgaopamuvix. V300pakeHne PEelIeHHUs] CUCTEMBbI
HEPABEHCTB HA YUCIIOBOM NMPSAMOM. 3allUCh PEUIEHUS CUCTEMbI HEPABEHCTB.

DOYyHKIUU

IHonsiTHe pyHKIUM

JlekapToBbl KOOPAMHATHI Ha TJIOCKOCTH. DOPMUpPOBAHUE MPEICTABICHHUIN O
METalpeIMETHOM TMOHATUU  «KOOpAMHATB». CrnocoObl 3amaHus (PyHKIUN:
aHANUTUYECKUM, rpaduueckuii, TaOmuunbii. ['padux dyuakuun. IIpumeps
GyHKLUMHA, TOJTy4YyaeMbIX B TIPOLIECCE MCCIENOBAHUS PA3IMYHBIX pEaTbHBIX
MPOIIECCOB M pelieHus 3a1ad. 3HaueHue GyHKuuud B Touke. CBoMCTBa (PyHKITHIL:
o0nacTh  OmMpeNeNeHus,  MHOXKECTBO  3HAY€HWUH,  HYJIH,  MPOMEXKYTKH
3HAKOTIOCTOSIHCTBA,  YeMHOCHb/HeuemHOCMmyb, TIPOMEXYTKH  BO3pacTaHusi U
yObIBaHMsI, HAMOOJBITICE U HAMMEHbIIee 3HaueHus. VMccnenoBanue QpyHKIuu 1o ee
rpaduky. IIpedcmasnenue 06 acumnmomax.Henpepvisnocms ¢ynxyuu. Kycouno
3a0anHble QYHKYUU.

JIuneiiHas pyHKIMSA

CaoiictBa ¥ rpaduk JuHEHHON (QyHKIMH. YTIOBOM KOADPUIMEHT MPSIMOM.

Pacnionoxenue rpaduka NHUHEHHONW (PYHKIIMM B 3aBUCUMOCTH OT €€ YTJIOBOTO
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kod(dunmrenTa u cBoOoaHOro ujneHa. Haxoowcoenue kosghpuyuenmos nunelinou
@YHKYUU NO 3a0AHHBIM YCIOBUAM: NPOXONHCOEHUE NPAMOU uepe3 08¢ MOYKU C
3A0AHHLIMU  KOOPOUHAMAMU, NPOXONHCOEHUe NPAMOU uepe3 OaHHYI0 MOUKY U
napanienbHou OAHHOU NPSIMOU.

KBaaparuynas pyHkuus

CpoiictBa m rpaduk KBaaparndHou ¢yHKnuu (mapabona). I[locmpoenue
epaghuka keaopamuynou hyukyuu no mouxam. HaxoxjaeHue Hysel KBaapaTHIHON
bYHKIUHM,  MHOJICecCmea — 3HAYEHUll,  NPOMENCYMKO8  3HAKONOCHOAHCMEA,
NPOMEHCYMKO8 MOHOMOHHOCHIU.

O6paTHast mponopuHoHAILHOCTH. CBolicTBa QyHKIMHU y = X. ['mmepboia.
I'paguxku @yukuyuii. Ilpeobpaszosanue epaguxa Gyukyuu y= f(x) 011

nocmpoenus 2papuros GYHKYutl 6U0d y — af (kx +b)+c -

Tpaduru dymwaguii y=a+ Xy 2,y -4, y-in)

IHocenoBaTeIbHOCTH U MPOTrPECCHU

Yucnosas IIOCJIEIOBATEIBHOCTb. [Tpumepsl YHCJIOBBIX
nocyenoBaTeabHOCTe. beckoHeuHble MOCIen0BaTENbHOCTH. ApudmeTnueckas
mporpeccusi u ee CBorcTBa. I'eoMeTpuueckas nporpeccusi. opmyna oowe2o uiena
U cymmbl N NEpevix YNeHO8 apUuhMemuyeckou u 2eoMempuyeckol npocpeccui.
Cxoo0swasca 2zeomempuieckas npocpeccus.

PemmeHne TeKCTOBBIX 33124

3axayu Ha Bce apuMeTHYCCKUE e CTBUA

Pemenue TekcToBBIX 3a1ad apumeTHueckuMm crocobom. Hcmonb3oBaHue
TaOJIUI, CXEM, YePTEkKeH, IPyruxX CPeICTB MPEACTaBICHUS JaHHBIX MPHU PELICHUU
3a/1ay.

3agaum Ha ABMKEHHE, PA00TY U OKYNIKH

AHanu3 BO3MOXKHBIX CUTYAlM B3aMMHOTO PACIIOIOKEHUS 00BEKTOB MPU UX
JBUKEHUHU, COOTHOIICHHS] 00BEMOB BBIMOJIHAEMBIX pa0OT MPU COBMECTHOM padoTe.

3aa4u HA YACTH, 10U, MPOLEHTHI
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Pemenue 3amay Ha HAaxOXKJIEHHWE YacTH YMCIAa M YUCIa MO €ro 4YacTH.
Pemenue 3amau Ha nporeHTsl U oyu. [IpruMeHeHne nmponopuuid Mpu perieHuu
3ajay.

OcHOBHbIE MeTOAbI pelleHdsl TEKCTOBBIX 3aaa4: apupMeTHUUECKH,
anredpanyeckuii, nepedop BapHAHTOB. [lepsuunvie npedcmaenenusi 0 Opy2ux
Memooax peulenuss 3a0a4 (ceomempuyeckue u cpaguyeckue mMemoowl).

CTaTucTHKa M TeOpUsl BEPOSITHOCTEN

Crarucruka

Tabnmuunoe u rpaduyeckoe NPEACTABICHUE [AHHBIX, CTOJIOYaThie U
KpyTOBbIE JHarpamMmbl, Tpauku, NPUMEHEHHE JuarpaMM U TpaduKoOB IS
ONHMCAHM 3aBUCHUMOCTEH pEATbHBIX BEIWYWH, W3BJICUCHUE WHPOPMAINHA U3
Tabnui, auarpamMMm U rpadukoB. OnucaTenbHbIE CTATHCTHUYECKHE IOKa3aTeln
YUCJIOBBIX HA0OpOB: cpeaHee apudMETHUECKOe, .MeduaHwa, HauOoJbIIee U
HavMEHbIIIee 3HaUCHUsI. Mepbl pacCeMBaHUs: pa3Max, OUcCnepcus U CmaHOapmHoe
OmKIOHeHUe.

CiyyaiiHasg M3MEHUYHMBOCTb. M3MEHUMBOCTH TNpu m3MepeHusx. Pewarowue
npasuia. 3aKOHOMEPHOCMU 8 USMEHUUBLLX BETUYUHAX.

Cayuaiinbie COOBITHS

CrnydaifHple OMBITHI (PKCIIEPUMEHTHI), JIEMEHTapHbBIE CITy4YailHbIE COOBITHS
(ucxonpr). BeposTHOCTH 31eMeHTapHBIX COOBITHH. COOBITHS B CIyYalHBIX
DKCIIEPUMEHTAX M OJIArOTPUSITCTBYIOIINE dJIEMEHTapHBIC COOBITHSA. BeposTHOCTH
CIIy4ailHbIX COOBITUNA. OTBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Krnaccuueckne BEpOSATHOCTHBIE OTBITHI C HCIOJIB30BAHUEM MOHET, KyOHWKOB.
lIpeocmasnenue cobvimuii ¢ nomowwto ouazpamm Jinepa. lIpomueononodichvie
cobvimus, o0bOveouHeHue U nepecevenue codovimui. Ilpasuno  crodcenus
sepossmuocmeti. Cuyuatinviii 6vioop. IIpedcmasnenue 3Kkcnepumenma 6 6uUoe
oepesa. Heszasucumvie cobvimus. Ymuoowcenue eeposmHocmer He3AB8UCUMbBIX
coovimuti. Ilocnedosamenvuvie Hezasucumvie ucnvimanus. IlpencraBieHue o
HE3aBUCUMBIX COOBITUSAX B )KU3HHU.

Dnemenmot KOMOUHAMOPUKU
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IIpasuno ymmuoowcenus, nepecmanosxu, axkmopuan uucia. Covemanus u
yucno couemanuu. Popmyna yucia covemanuui. Tpeyzononux Ilackansa. Onvimol ¢
OONLUWIUM  YUCTIOM  PABHOBOSMONCHBIX INEMEHMAPHbLIX codObimul. Bviuucnenue
eeposamHocmeltl 8 ONbIMAX ¢ NPUMEHeHUeM KOMOUHamopHuix popmyn. Mcneimanus
bepuynnu. Yecnex u neyoaua. Beposmuocmu cobvimuii 8 cepuu uUCHblMaHuil
bepuynnu.

Cnyuaiinvie genuyunbl

3Hakomcmeo co  CAYYAUHBIMU  BETUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKDEMHbIX CIYUAUHBIX BENUYUH. Pacnpeoenenue seposmuocmell.
Mamemamuueckoe oxcudanue. Ceolicmea MamMeMamuyecko20  OHCUOAHUSL.
Ilonamue o 3axone Oonvuwiux uucen. Msmepenue eeposmuocmei. llpumenenue
3aKOHA OONBWUX YUCeN 6 COYUONO2UU, CMPAXOB8AHUU, 6 30pPABOOXPAHEHUL,
obecneuenuu 6e30NACHOCMU HACENEHUsL 8 YPE38bIYALIHbIX CUMY AYUSIX.

3.TemaTn4yeckoe NJIAHNPOBAHUE

7 xkiaacc 102 gyaca

Ne

Tema ypoka IIpumeuanue

KoJi-Bo
9aC0B

ypoka

I'naga 1. J/Iuneiinoe ypaBHeHUE C OHOI 15
nepeMeHHOH

Brenenue B anredpy. Beipaskenue ¢ 3
1-3 nepeMEHHBIMU. 3HAYCHHUE BBIPAXKEHUS C
nepeMeHHbIMH. ANreOpandeckue
BBIPKCHHUSI

JIuHerHoe ypaBHEHHUE C OJIHOM ITIEPEMEHHOU 1
Kopens ypaBHeHMS. PaBHOCHITBHBIC
ypaBHeHHs1. CBOMCTBA ypaBHEHUM C OJJHON
NIePEMEHHON. 3apooicoeHue aneeopbl 8
Heopax apugpmemuxu. An-Xopesmu.
Pooicoenue byxeennou cumeonuxu. I1.
@epma, . Buem, P. /lexapm.

5-6 JIuneliHOE ypaBHEHHE C OJTHOM TEPEMEHHOM. 2
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JInnelinble ypaBHEeHMs. PannoHanbHbIe

! ypaBHEHUS. PellieHne paiioHAIbHBIX
YPAaBHEHHUM, CBOJISIINXCS K TUHEHHBIM
Jluneiinoe ypagnenue ¢ napamempom. 1
8 Konuuecmeo xopueii nuneunozo ypagrnenusi.
Pewenue nunetinvlx ypasnenuii ¢
napamempom.
9 YpaBHEHHE KaK MaTeMaTUYECKasi MOJEIb 1
peabHOM CUTYAIUH.
10-13 | PellleHne TEKCTOBBIX 3ajlad C MOMOIIbIO 4
pallMOHAJIBHBIX YPABHEHUM.
14 [loBTOpenne u cucremarusanus y4eOHOIo 1
Marepuaa.
Kontponbhas pabora Ne 1 o teme 1
15 "JIuHeliHbIe YpaBHEHUS C OJHOU
nepeMeHHon"
I'nasa 2. Ilenbie BbIpa:keHUst 50
To0XIECTBEHHO PaBHbBIE BHIPAKEHUS. 2
16-17 | ToxnecrBa ToxnecTBeHHbIE
npeoOpa3zoBaHus aareOpandyecKux
BbIpaKCHUU. J10Ka3aTeIbCTBO TOKIECTB.
18-19 | Ctenennb ¢ HATypaJbHBIM MOKa3aTeIeM 2
CoiicTBa  cTemeHW C  HATYpPAJIbHBIM 3
20-22 | mokaszateneM. [Ipeobpa3oBanus BbIpaKEHUH,
COJIEpKAIlUX CTEMEHU C HaTypaJbHBIM
MOKa3aTeseM
23-24 | OnHouneHsl. OMHOYIEH CTAHAAPTHOTO BUA. 2
Crenenp ogHOUJIEHA
25 MHorousieHsl. MHOTrO4s1€H CTaHIapTHOIO 1
Bua. CTeneHb MHOTOWICHA.
26-28 | CinoxeHue U BBIYUTaHHE MHOTOUYJICHOB 3
29 Kontponbnas padora Ne 2 o Teme 1
«Crenenb. OgHOWICHBI U MHOTOYJICHBI»
30-33 | YMHOXEHHEe OTHOUYJICHA HA MHOTOYJICH 4
34-37 | YMHOXXEHHE MHOTOYWICHA HA MHOTOYJICH 4
38-40 | Pa3znokeHne MHOrOUYJI€HOB HA MHOKUTEIH. 3
BriHeceHnue 0011ero MHOKHUTENS 32 CKOOKH
41-43 | PaznoxkeHrne MHOTOWIEHOB HA MHOXKHUTEIH. 3
Meton rpynmnupoBKH
44 KonTponbnas padorta Ne 3 o reme 1

«JlencTBHUs ¢ MHOTOYJICHAMM))
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45-47

[IponsBeneHre pa3sHOCTH U CYMMBI JIBYX
BBIPAKCHUN

48-49

Pa3HoCTh KBaIpaTOB ABYX BBIPAKEHUN

50-52

KBanpar cymMBbl 1 KBaipat pa3HOCTH ABYX
BBIPAKCHUN

53-55

[IpeoOpazoBanrie MHOTOUYJIEHA B KBAJIpaT
CYMMBI WJTH Pa3HOCTH JIBYX BBIPAKCHUIN

56

CyMMa 1 pa3HOCTh KyOOB JIBYX BBIpaKEHUH

57-58

CyMMa 1 pa3HOCTh KyOOB JIBYX BBIPAXKEHUI

59-62

[IpumeHeHne pa3nUyHbIX CIIOCOO0B
pa3JI0KEeHUsI MHOTOWICHA HA MHOKHUTENH

63-64

HOBTOpeHI/Ie N CUCTCMaTHU3alus1 y‘-I€6HOI‘O
MaTcpuajia

65

KontponbsHas padota Ne 4 o Teme «llemnbie
BBIPKECHUS)

I'naBa 3.®@yHkuun

12

66-67

JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTH.
dopMupoBaHue IIPEACTABICHUN 0
METANpPEIMETHOM TOHSATUU «KOOPAUHATHD).
QOYHKIMOHAIBHBIE  3aBUCUMOCTH  MEXY
BenmuuHamu. [lonsarue ¢pynkunu. OyHKIUSA
KaK MaTeMaTH4ecKas MOJEeNb pPealbHOTO
nporiecca. [lossnenue epagurxos yuxyutl.
P. Jlexapm, II. ©epma.

68-69

CrnocoOsI 3a1anus QyHKITU:
aHATUTHYECKUH, rpaduyecKuid, TAOJIUYHBIN

70-71

I'padpux dynkuuu. Ilpumepsr GyHKUIUH,
MOJIy4aeMbIX B TIPOIECCE HCCIEIOBaAHUS
PasIUYHBIX ~ PEAIBHBIX  TPOIECCOB U
perieHus 3a1a4. 3HaYeHUE (PYHKITUU B TOUKE

72-73

JIuneitnas pynkums, e€ rpaguk U cBOMCTBA

74

VYrioBo# k03hHULMEHT MPSIMOH.
Pacnionoxxenue rpaduka TMHEHHOM
(YHKIIMH B 3aBUCUIMOCTH OT €€ YTJIOBOTO
koa(dduLrieHTa U CBOOOIHOTO WICHA

75

Haxooicoenue  koaghgpuyuenmos  nunetinoii
QyHKyuu N0 3A0AHHLIM  YCAOBUAM:
NPOXOdHCOeHUe NPAMOU yepe3 08e MOUKU C
3a0aHHbLIMU KOOPOUHAMAMU, NPOXOHCOEHUE
NpAMOU  yepe3  OaHHYIO  MOYKY U
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napaiienlbHol OAHHOU NPAMOLL.

76

[ToBTOpEHME U cucTeMaTU3aIHsl y4eOHOTO
Marepuaia

77

KonTponbnas padorta Ne 5 o teme
«DYHKIIUW

I'naBa 4. Cucrembl JIMHEHHBIX YPaBHEHUI
¢ IBYMS$I NlepeMeHHbIMHU

18

78-79

VYpaBHeHus ¢ nBymMs nepeMeHHbIMU [ 'paduk
YpaBHEHMUSI C ABYMs IEPEMEHHBIMHU.

80-81

JInHelHOE ypaBHEHUE C ABYyMS
MEPEMEHHBIMU U ero Tpaduk. [Ipsamas kak
epagpuyeckas unmepnpemayus IUHEUHO20
VpasHeHusi ¢ 08YMs hepeMeHHbIMU.

82-84

[TonsaTtue cucrtemsl ypaBHeHH. CUCTEMBI
YPaBHEHHUI C IBYyMs IEPEMEHHBIMHU.
['paduueckuit MeTo1 pelICHUs] CUCTEMBI
JIBYX TUHEHWHBIX YPaBHEHUH C IBYMsI
IEPEMEHHBIMH.

85-86

Pemenne cucreM IMHEWHBIX YPABHEHHAN
METOJOM IIOJACTAHOBKH

87-89

Pemenue cucreM IMHEWHBIX ypPABHEHHAN
MeTOIOM cioxxeHus. Cucmembvl TUHEUHBIX
VpasHeHuU ¢ napamempom

90-93

CucreMa IByX ypaBHEHUU C IBYMsI
IIEPEMEHHBIMU KAK MOJIEJIb PEAIbHOM
curyanuu.Pemenune 3a1a4d ¢ moMoIbro
CHCTEM JIMHEUHBIX YPABHCHUH

94

[ToBTOpEHME U cucTeMaTU3alus y4eOHOro
MaTepuaa.

95

KonTponbnas padota Ne 6 mo teme
«CuHcTembl INHEMHBIX YPaBHEHHUH C IByMS
HEU3BECTHBIMMI

IloBTOpPEHME U cUCTEeMATH3ALMS Y4€OHOT 0
MaTepuajia

96-97

JInneninble ypaBHEeHMs. Pemenne 3aqa4 ¢
MMOMOILBK YPABHEHUM

98-99

Pa3nosxeHne MHOrO4JIEHOB HA MHOKHUTEINH
paznuyHbIMU criocobamu. DopmyIibl
COKPALIEHHOI'O BBIPAYKECHHUSI

100

JIuneitnas GpyHKIMS

101

CucrteMbl ypaBHEHUN C ABYMS
HEWU3BECTHBIMHU

102

Hrorosast KOHTpoJIbHAS paboTa
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8 kiace 136 yaca

ypoka

Tema ypoka

KoJi-Bo yacos

IIpuMmeuyanue

I'naBa 1. PaIII/IOHa.]'IbHI)Ie BBIPAKCHUSA

D
D

Paunonansubie 1po0u. JonmycTumble 3HaYEHUS
IIEPEMEHHBIX B JIPpOOHO-pallOHANBHBIX
BBIPAKEHUAX

|

Panmonanbabie Apo6u. JonmycTumele 3Ha4CHUS
MIEPEMEHHBIX B JTpOOHO-paIMOHATIEHBIX
BBIPAKECHUSIX

OCHOBHOE CBOMCTBO pallMOHAIBHOU APOOH.
Coxkparienue anredpandecKux npobeit
[IpuBenenue anrebpanueckux Jpoded K
o01eMy 3HaMEHATEII0

OCHOBHOE CBOWCTBO pallMOHAJIBLHON JpOOH.
CokpariieHue anreOpanyecKux TpOOeii.
[IpuBenenue anreOpanueckux Jpoder K
o0111eMy 3HAMEHATEII0

OCHOBHOE CBOWCTBO pallMOHAIBHOU APOOH.
Cokpartenue anreOpanyecKux pooeit.
[IpuBenenue anreOpanueckux Jpoded K
o01eMy 3HaMEHATEII0

Cro)keHMe ¢ BbIUUTAHHWE PaIlMOHAJIBHBIX
JpoOeil ¢ OJIMHAKOBBIMU 3HAMEHATEIISIMU

Crio)keHME W  BBIUATAHUE PAUOHAIBHBIX
JpoOeil ¢ OJIMHAKOBBIMU 3HAMEHATEIISIMU

Clo)keHME W  BBIUUTAHWE PALMOHAIBHBIX
Jpo0ei ¢ OJIMHAKOBBIMU 3HAMEHATEIISIMU

CrnoxeHue ¢ BbIYUTAHHWE PaIlMOHAJIBHBIX
Jpo0eii ¢ pa3HBIMU 3HAMEHATEIISIMHU

10

CrnoxeHue ¢ BbIYUTAHHWE PaIlMOHAJIBHBIX
Jpo0eii ¢ pa3HBIMU 3HAMEHATEIISIMHU

11

Cno)keHHWE W BBIYUTAHUE PAIlMOHAIBHBIX
JpoOeil ¢ pa3HBIMU 3HAMEHATEIISIMU

12

CnokeHHWE W BBIYUTAHWE PAIlMOHAIBHBIX
JpoOeil ¢ pa3HBIMU 3HAMEHATEIISIMU
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13

CnoxkxeHHe ¥ BBIYUTAHUE PAIIMOHAIBHBIX
Jipo0Oel ¢ pa3sHBIMU 3HAMEHATEIISIMU.

14 [loBTOpeHne U cucTeMaTtu3auusi y4eOHOro
MaTepuaia

15 Koutponbnas pabora Nel «Cnoxenue u
BBIYMTAHNE PALIMOHAIBHBIX APOOE»

16 AHanu3 KOHTPOJBHON pabOThl. YMHOXKEHUE U
JIeJIeHUE pallMOHAIBHBIX ApoOei

17 YMHOXEHHE W  JIEJICHHE  PalMOHAIBHBIX
Jpo0eii

18 YMHOXEHHE U JIeJIeHHE  PaldOHAIbHBIX
Jpo0ei

19 YMHOXEHHE U JIeJICHHWE  pallOHaIbHbBIX
npobeii. Bo3Benaenue panroHalbHONW JIpoOH B
CTEIECHb

20 ToxnecTBEeHHbIE npeoOpa3oBaHus
pallMOHANBHBIX BbIpKEHUU. Beipaxenue c¢
EPEMEHHOI. 3HaueHue BBIPAKEHUS.
[ToncranoBka BBIPAKEHUN BMECTO
NEPEeMEHHBIX.  3aKOHBl  apU(METHIECKUX
JICUCTBU.

21 ToxecTBeHHbIE npeoOpa3zoBaHus
paIMOHaIbHBIX BBIPAXKECHUN.

22 ToxXnecTBEeHHbIE npeoOpa3zoBaHus
palMOHAIBHBIX BBIPAKEHUH.

23 ToxnecTBEeHHbIE npeoOpa3zoBaHus
paIlMOHAIBHBIX BBIPAKEHUH.

24 ToxecTBeHHbIE npeoOpa3zoBaHus
paIMoHaIbHBIX BRIPAKEHUH.

25 ToxecTBeHHbIE npeoOpa3zoBaHus
paIMoHaIbHBIX BRIPAKECHHUH.

26 [loBTopeHne u cucreMaruzalusi y4eOHOro
Martepuaia

27 Koutponbhas pabdota Ne2 «ToxaecTBeHHBIE
peo0pa3oBaHus PAIMOHAIBHBIX BRIPAKESHU)

28 AHanu3 KOHTPOJIbHON paOoThl. PaBHOCUIIBHBIE
ypaBHeHuUs PanmoHaIbHbIC YPaBHEHHUS

29 PaBHOCUIBHBIE ypaBHEHMs PanuoHanbHbIE
ypaBHECHHUS

30 PaBHOCUIBHBIE ypaBHEHHMsI PanuoHanbHbIE
ypaBHEHUS

31 Crenenn c LEIbIM OTpULIATEBHBIM

nokazareneM. I[IpeoOpa3oBaHus  YHCIIOBBIX
BBIDQKEHUW,  COJIEpXAIIUX  CTENEHH  C
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HaTypaJIbHBIM M IICJIbIM ITOKA3aTCJICM

32 CreneHb C HEJTBIM oTpuIaTeNnbHbM | 1
nokasareneM. [IpeoOpa3oBaHus BBIpAKCHHUI,
COJIepPKAIMX CTENEHH C IEJIBIM TTOKa3aTelieM

33 CreneHb C TEJTBIM OTPHIATETLHBIM
noKas3arejeM 1

34 CreneHb c LIEIJIBIM OTpUIIATENIBHBIM | 1
oKa3aTeyIeM

35 CBoiICTBa CTENEHHU C IIEJIBIM IMOKA3aTEIEM 1

36 CBoliCcTBa CTEIEHH C II€JIBIM ITOKa3aTeIeM 1

37 CBoliCcTBa CTEIEHH C II€JIBIM ITOKa3aTeIeM 1

38 CBOIICTBA CTENEHU C IEIBIM ITOKA3ATEIEM 1

39 CBOICTBa CTETICHH C IIETBIM ITOKa3aTeIeM 1

k ..
40 OyHKIUA y = — U e€ rpaduk 1
X
k .. o
41 Oyukmusiy=— u e€ rpaduk. CBoiicTBa 1
X
k
bynkuun y = —. T'unepbona. Ilpencrabienue
x
00 acuMnTOTaXx
42 k.
Oyukiusiy=— u e€ rpaduk.IlpeodpazoBanue
X
. . 1
rpagukoB (DYHKIMIA: MapajuiedbHbIi NepeHoc,
CUMMETPHS, paCTsDKEHUE/COKATHE, OTPAKEHUE

43 [ToBropenne u cucremaruzanusi yueOHoro | 1
Martepuaia

44 Kontponbshas padora Ne3 «Cremnenb ¢ nensim | 1
MOKa3aTesIeM»

I'naBa 2. KBajgpaTHbie KOpHH. 25
JlelicTBUTE/IbHBIE YHCJIA

45 AHanu3 KOHTpoJIbHOM pa®oTel. dyHkuus y =| 1
x> um eé rpapuk. Csoiictea. IlapaGona.
[TocTpoenue rpadurika kBaapaTHUYHOU QPYHKIIUU

46 ®dynkmua Y = X° um eé rpapuk. Csoiicta. | 1
[Tapabomna. [Toctpoenue rpaduka
KBaIPAaTUYHOU (PYHKITUU

47 ®dynkmua Y = X° u eé rpapuk. [Momoxenme | 1

rpaguka  KBaJpaTUIHOU byHKIIMN B
3aBUCUMOCTH ~ OT €€  KO3(PPUIUEHTOB.
Hcnonb3oBaHue  CBOWCTB  KBaJApaTUYHOU
GyHKUMY U1 pelieHus 3a1a4
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48 Oyukuus Yy = X2 u  eé rpapmk. | 1
[TpeobpaszoBanue rpauKoB byHKITHIA:
napauIeIbHbINA nepeHoc, CUMMETpHS,
pacTshKeHUe/CKaTHE, OTPAKCHHE.

['padmyeckuii Metrox pelieHus YpaBHEHUU.
HemnpepblBHOCT, (DYHKIIMM ¥ TOYKH pa3pbhiBa
dbynkuumii. Kycouno - 3aganubie QyHKIIMU

49 KBangpaTtHsbie KOPHH. Apudmernueckuii | 1
KBaIpaTHBIN KOPEHb. ITonsiTne
UppalMoHaIbHOrO  uucna. Pacno3HaBaHue
UppaLMOHATBHBIX YuCel. CpaBHeHue
WPPAMOHATBHBIX YHCEIL.

50 KBanpaTHseie KOPHU. Apudmernueckuii
KBaJpaTHBI KOpPEHb. JlomyCTUMBIE 3HAYECHUS
MEPEMEHHBIX B  BBIPKEHHMSX, COMEPKAMMX | 4
apupMETHICCKHE KBaJpaTHBIE KOPHH.
[IpeoOpazoBanre BBIpAKEHUHM, COJMEPIKAIIIX
KBaJIpaTHbIC KOPHU

51 KBanpaTHsbie KOPHU. Apudpmernueckmii | 1
KBaJIPATHBIN KOPEHb

52 MHOX€eCTBO U €r0 3JIEMEHTHI 1

53 MHOX€eCTBO U €r0 3JIEMEHTHI 1

54 MHOX€eCTBO U €ro 3JIEMEHTHI. 1

55 [TogmuoxkectBO. Onepanuu Hag MHOKecTBamu | 1

56 [TogmuoxkectBO. Onepauu Hag MHOXecTBamMu | 1

57 Yucnosble MHOJKECTBA. MuoxectBo | 1
JNEeUCTBUTENbHBIX uncen. [IpeacraBnenus o
PACHTUPEHHSIX YUCIOBBIX MHOKECTB

58 Yucnosbie MHOJKECTBA. MuoxectBo | 1
JNEeUCTBUTENBHBIX uncen. IIpencraBnenus o
PACHIMPEHMIX YUCIOBBIX MHOKECTB

59 CpoiicTBa  apu(MeTH4ecKoro KBaapatHoro | 1
KOpHSI

60 CpoiicTBa  apu(pMETHYECKOTO KBaapatHoro | 1
KOPHS

61 CpoiicTBa apudmeTuyeckoro kpagpatHoro | 1
KOPHS

62 CpoiicTBa apudmeTnyeckoro kpaapatHoro | 1
KOpHSI

63 ToxmecTBeHHOE npeoOpazoBanue. | 1

HpeI[CTaBJ'IeHI/Ie 0 TOXKACCTBC HA MHOXXCCTBC.
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ToxnecTBeHHbIE npeobpazoBaHus
BBIPAKECHUH, COJIEPIKAIIUX KBAIPATHBIC KOPHU

64

JlelictBus ¢ WppauMOHAIBHBIMU YHUCJIAMU.
CBoiicTBa JEHCTBUHA C HpPpalMOHAIBHBIMU
yuciaMd. TOXXIECTBEHHBbIE MPEoOpa30oBaHUS
BBIPAKECHHM, COACPKALIMX KBAPATHBIC KOPHU

65

TO}K,ZICCTBCHHBIG Hp€06p330BaHI/I$I
BBIpa)KCHHﬁ, COACPKAIIINX KBAAPATHBIC KOPHHU.

66

ToxnecTBeHHbIE npeoOpa3zoBaHus
BBIPAKECHUH, COJACPKAIINX KBAJAPATHBIE KOPHHU

67

ToxecTBeHHbIE npeoOpa3zoBaHus
BBIPXEHHM, COIepXKaIIMX KBaApaTHbIE KOPHU

68

OyHKIMSA y=+/xu ed rpaduk.
[IpeoOpazoBanue rpadukoB byHKIINIA:
napayieTbHbINA nepeHoc, CUMMETpHS,
pacTshKeHue/CxKaTue, OTpakeHue.
[IpencraBienre O  B3aUMHO  OOpAaTHBIX
(G YHKIMSIX

67

®ynkuus y =/x u eé rpapuk

68

HOBTOpGHI/Ie H CHUCTCMAaTHU3alusi yqe6H0ro
MaTcpuaia

69

Koutponenas pabora Ne 4 «KaapaTHbie
KOPHI»

I'naBa 3. KBagpaTHbie ypaBHeHUs!

26

70

AHanmu3 KOHTPOJBHOW paboTel. KBaapaTHbie
ypaBHEHMs. PelieHne HENOJIHBIX KBaJIpaTHBIX
ypaBHeHUH. [loHsATHE ypaBHEHHS W KOPHI
YpaBHEHHS. [IpencraBnenue 0
PaBHOCWJIBHOCTH YPAaBHEHHM W YpPaBHEHUSX-
CJIEICTBUSAX. IIpencraBienne 0
PaBHOCWJIBHOCTH Ha MHOKECTBE.
PaBHOCHITbHBIE TPe0Opa30BaHUsl YPABHEHHIA.

71

KBanparneie ypaBHeHus. PemeHne HeEmogHbIX
KBaJIPATHBIX YPABHEHUM

72

KBanparneie ypaBHeHus. PemieHne HEmomHbIX
KBaJIPATHBIX YPABHEHUM

73

Boigenenrie mnonHoro kBaapara. Popmyna

KOpHEN KBaJIpaTHOI' O YpPaBHEHUS.
JINCKpYMUHAHT  KBaJpaTHOIO  YpPaBHEHMUS.
KomnuectBo JNEUCTBUTENIBHBIX KOpHEN

KBaJpaTHOTO YPABHEHUSI
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74

dopmyiia KOpHEN KBAaJIPaTHOIO YPaBHEHMS

75

dopMyia KOpHEH KBaJpaTHOTO YpPaBHEHHS.
Paznoxenue Ha MHOXUTEIM KBaJIpaTHOTO
TpEeXWICHA

76

@opmMmysia KOpPHEHM KBaJpPaTHOIO YypPaBHEHWS.
Pasnoxxenne Ha MHOXWUTENM KBagpPaTHOTO
TpEeXWICHA

77

Teopema Buera. Teopema, oOpaTHas Teopeme
Buera

78

Teopema Buera. Teopema, oOpaTHas Teopeme
Buera

79

Teopema Buera. [loBTOpEHNE 17§
CUCTEMATU3aLIHS y4eOHOTO Marepuraa.
Pemenue KBAaJPaTHBIX YPaBHEHHUI:

rpauuecKkuil METOI pEelIeHUs], UCII0JIb30BAHUE
bopMynbl I HAXOXKIEHUS  KOPHEH,
pa3iioKeHHe Ha MHOYKUTEIH, TOJA00p KOPHEH ¢
MCIIOJIb30BaHMEM TeOopeMbl Buera

82

KontponbsHas padota Ne 5 «KBanpaTtusie
YpaBHEHUS

81

AHanmu3 KOHTPOJIbHOW paboThl. KBaapaTHbIii
TPEXWICH

82

KBagpatueii tpéxwieH. Kopuu kBagpaTHOTrO
TpEXWICHA

83

KBagpatneii tpéxwiedH. Kopuu kBagpaTHOTrO
TpexuwieHa. Pa3noxxeHue Ha  MHOXHUTEIU
c10co0OM BBIJIETICHUS [TOJIHOTO KBapaTa.

84

Pemienne  ypaBHEHMH,  CBOIAIIHUXCS K
KBaJIpaTHbIM ypaBHeHUsM. l[IpeacraBnenue o
PaBHOCHWJIBHOCTM YPaBHECHUN W ypaBHEHUSX-
CIEACTBUSIX. IIpencrasinenue 0
PaBHOCHWIIBHOCTH Ha MHOKECTBE.
PaBHOCHIIBHBIE TPEeoOpa3oBaHUsl ypaBHEHUIA.
Merton 3amMeHbl nepeMeHHOW. bukBanparHbie
YpaBHEHUSI

85

Pemenne  ypaBHEHUH, CBOIAINMXCA K
KBaJIpaTHbIM ypaBHeHUsIM. [IpencraBienue o
PaBHOCUJIBHOCTH YPAaBHEHHM U YpPAaBHECHUSX-
clencTBUsIX. PaBHOCWIIBHBIE TIpeoOpa3zoBaHUs
ypaBHeHUH. Pemnienne npoOHO-paloHaIbHBIX
YpPaBHEHUU

86

Pemenne YPaBHEHUM, CBOJAIIIUXCS K
KBaJIPAaTHBIM YPABHEHUSIM
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87

Pemienne  ypaBHeHWUW,  CBOJAIIMXCS K
KBaJIPaTHBIM YPABHECHUSIM

88

Pemienne  ypaBHeHWH,  CBOJAIIMXCS K
KBaJIpaTHBIM YpaBHEHHUSIM. KBanpaThoe
ypaBHEHHE C  mapaMeTpoMm.  Pemenue
MPOCTEMIINX  KBAJPAaTHBIX YpPaBHEHUU C
napaMeTpaMu. PellleHHe HEKOTOPBhIX THUIIOB
ypaBHeHul 3 u 4 creneHu. Mcmopusa eonpoca
0 HAX0COeHUU dopmyn KOpHell
aneebpauyeckux ypagHeHuul cmenenet,
oonvuux uemvipex. H. Tapmanvs, [ic.
Kapoano, HX. Abenv, . I'anya.

89

PanmmonansHbIC ypaBHEHHUS KakK
MaTeMaTUYECKUE MOJICIIN PEATIbHBIX CUTYaIUH.
AHaiM3 BO3MOXHBIX CHUTyallHd B3aMMHOTO
pacnongokeHus: 0ObEKTOB MPU UX JIBUKEHUU,
COOTHOIIIEHUSI O0OBEMOB BBITIOTHSEMBIX Pa0OT
IpU  COBMECTHOM pabote. lcmonbs3oBaHue
TaOJUIl, CXEM, YEepPTEKEH, IPyrux CpeACTB
MIPEJICTABJICHUS JAHHBIX MPU PEIICHUH 3aJjauu

90

PannonansHbIe ypaBHEHUS KaK
MaTE€MaTUYECKHE MOJENH PEATIbHBIX CUTYyAaLHil.
AHaiM3 BO3MOXHBIX CHUTyallHd B3aWMMHOTO
pacrnoyiokKeHus: 0OBEKTOB MPU UX JBUKEHUH,
COOTHOIIIEHHSI 00BEMOB BBIMIOJIHIEMBIX pPadOT
Ipyu COBMECTHOM pabote. Vcnonb3oBaHue
Ta0JMI], CXEM, YEepTEeKe, APYrux CpelcTB
IIPE/ICTABJICHHUS] ITAHHBIX [IPU PELLICHUH 33]1a4U

91

PannonanbHbie YpaBHEHHUS KakK
MaTeMaTUYECKHE MOJIEIIA PEaJIbHbIX CUTYyalUH.
Pemenue 3amau  Ha JABWXKEHHE, paboTy,
MOKYIIKH

92

PannonansHble ypaBHEHUS KaK
MAaTeMaTUYECKUE MOJIEIIN PEAIbHBIX CUTYaLUN.
Pemenue 3amau  Ha JABWXKEHHE, padoTy,
MOKYTIKU

93

Panmonanbubie YpaBHEHHUS Kak
MaTEMATUYECKUE MOJICIIA PEATbHBIX CUTYaLIH.
Pemienne 3agau  Ha  MPOUEHTHI,  JOJIH,
IIPUMEHCHUE MTPONIOPUMI PU PEIICHUHN 3a]1a4

94

[loBTopenne u cucreMaruzaiusi y4eOHOTO
Marepuasa

95

Kontponsnas pabGota Ne 6 «YpaBHeHus,
CBOJISIIIIMECS K KBAJPATHBIMY
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I'maBa 4. BeposITHOCTD M CTATHCTHKA

31

96 [IpencraBienue TaHHBIX B TaOIUIAX 1

97 [IpakTHyeckue BHIYUCICHUS 1O Ta0IMYHBIM 1
JTAHHBIM

98 W3BreyeHne v HHTEpPIIpeTalys TaOINIHBIX 1
JTAHHBIX

99 ['padraeckoe mpeaCcTaBICHNE TaHHBIX B BUIC
KPYT'OBBIX, CTOJIOMKOBBIX (CTOJIOUATHIX ) 1
JuarpaMm

100 Uucnossie HaObopwl. CpenHee apupMeTHndecKoe 1

101 Menuana yncioBoro Habopa. Y cTONYMBOCTh 1
MeTUaHBI

102 Haubonbliee 1 HauMeHbIIIee 3HAUCHUS 1
YHUCJIOBOro Habopa. Pazmax

103 CnyyaitHas U3MEHUHUBOCTH (IPUMEPHI) 1

104 YacroTa 3HaYCHUN B MACCUBE JTAHHBIX 1

105 ['pynnupoBka 1

106 ['ucTorpamMmsbl 1

107 ['pad, Bepmna, pedpo. [Ipencranenue 1
3aJlayy C MOMOIIIbIO Tpada

108 Crenens (BaJIEHTHOCTB) BepIIUHBL. YuCIo
pé0ep u cymmapHas creneHb BepiuH. Lens u 1
KT

109 [emnp u nuki. [TyTs B rpade. [Ipeacrasnenue o 1
CBsI3HOCTHU Tpada

110 [IpencraBnenre 06 OpUEHTUPOBAHHBIX Tpadax 1

111 CryyaitHbIil OTIBIT U CITy4aiiHOE COOBITHE 1

112 BepositHOoCTh 11 yacTtoTa coobITUs. Posb
MaJIOBEPOSTHBIX U MPAKTUUECKH IOCTOBEPHBIX 1
COOBITHI B IPUPOJIE U B OOIIECTBE

113 [IpencraBnenune ganubix. OnucarenbHas
cratucTuka. CirydaifHasi '3MEHYHUBOCTD. 1
CpenHue unciioBoro Habopa

114 Ciryyaiinble coObITHS. BepodaTHOCTH 1 1
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yacToTel. Knaccuueckue monenu reopun
BEPOSATHOCTEW: MOHETA U UTPAJIbHAS KOCTh

115

OTtkionenus. Jlucnepcus 4ucioBoro Hadopa.
CranaapTHOE OTKJIOHEHHUE YHCIOBOr0 Habopa

116

I[I/Ial"paMMBI paCcCCuBaHUA

117

MHoXecTBO, TOAMHOKECTBO. Ornepanuu Hal
MHOKECTBaMU: 00bEAUHEHUE, TTIEPECCUCHHE,
JIOTIOJIHEHUE

118

CBoiicTBa onepaluii HaJi MHOKECTBaAMU:
NEPEMECTUTENIBHOE, COUETATENBHOE,
pacnpenenuTeabHOe, BKIFOUECHUS.

119

['paduyeckoe npeacraBieHNe MHOKECTB

120

DOneMeHTapHble coObIiThA. CllydaiiHbie
cOOBITUS

121

braromnpusTcTByrOmMe 3JI€EMEHTapHBIE
coObITHs. BeposTHOCTH COOBITHI

122

OnBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
coObITusIMU. CiydaiiHbIi BBIOOD

123

HepeBo. CBoiicTBa AepeBa: €IMHCTBEHHOCTh
MyTH, CYILIECTBOBAaHNE BUCSIYECH BEPILIHNHBI,
CBSI3b MEXK]Iy YHCJIOM BEPIIUH U YUCIIOM
pé6ep. IIpaBuno ymHoxxenus. Jluarpamma
Oiinepa. OO0beIUHEHUE U TIEpECeUEHUE
COOBITHI

124

[IpoTuBomnonoxuoe coosiTre. HecoBMecTHBIE
coObITsi. DopmyIia CI0KEHUS BEPOSTHOCTEH.
[IpaBui0 yMHOXEHHS BEPOSITHOCTEN.
YcnoBHas BEpoATHOCTh. HezaBrucumbie
COOBITHS

125

[IpencraBieHue Ciry4aHOrO SKCIIEPUMEHTA B
BHJIE JIepEBA

126

Kontponshas pabora Ne 7 «BeposiTHOCTD 1
CTaTHUCTUKA

IloBTOpEHMeE U cucTeMATH3ALUS Y4eOHOT O
MaTepuajia

10

127

IToBTOopenue. JlencTBus € palMOHAIBHBIMU
JTpoOsSIMU
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128

[loBrOpenue. /[lelictBus € panMOHAIbHBIMHU
JIpoOsIMU

129-130

IToBTOpenue. CreneHs ¢ LeabIM T0Ka3aTeaeM

131

[ToBTOpenue. KBagpaTHeie ypaBHEHUsA

132

[ToBTopenue. KBaaparHbie ypaBHEHHUS

133

[ToBTOpeHue. PanmonanbHbIC ypaBHEHHS Kak
MaTEeMaTHYECKHE MOJIEIN PealbHBIX CUTYyaIlHi
Pemenne  normyeckux — 3amad.  Pemenune
JOTHYECKMX 3aJad C IIOMOIIbI0 rpados,
TaOJIHII.

R R RN

134-136

[loBTOpeHune. PannoHanmbHbIE YpaBHEHUS Kak
MAaTeMaTUYECKUE MOJIEIIA PEAIbHBIX CUTyallui

9 kiaacc 136 yaca

ypoka

Tema ypoka

KoJ1-Bo yacos

IIpumeuanue

I'naBa 1. HepaBencrBa

N
[

Yucnosble HEpPaBEHCTBA ITpoBepka
CIIPaBEIIJIMBOCTY HEPABEHCTB TMpPHU 3aJaHHBIX
3HaUYCHUSX  nepemeHHbix.  CTtporue  u
HECTPOrUe HEPABEHCTBA

-

Yucnosele HepaBeHCTBA. CTpOrue U HECTPOTHE
HEPaBEHCTBA.

YuciioBble HEPAaBEHCTBA

OCHOBHBIE CBOMCTBA YHCJIOBBIX HCPaBCHCTB

OCHOBHBIE CBOMCTBA YHCJIOBBIX HCPaBCHCTB

o O B~ W

Cnoxenue u YMHOKCHHNC YUCIJIOBBIX

I I
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HepaBeHCTB. OLIeHMBAaHUE 3HAYEHUS
BBIpAKEHUS

CnoxeHre 1 YMHOXKEHNE YUCITOBBIX
HepaBeHCTB. OLICHUBAHUE 3HAYCHUS
BBIPAKEHUS

CnoxeHre 1 YMHOXKEHNE YUCITOBBIX
HepaBeHCTB. OLIEHUBAHHUE 3HAYCHUS
BBIPAKEHUS

HepaBenctBa ¢ onHol nepemenHoit. Obaacms
onpeoenenust HepaseHcmea (obnacmo
0ONYCMUMbIX 3HAYEHUU NePeMEeHHOIL).

10

Penienne HEpaBEHCTB C OTHOW NTEPEMEHHOM.
YucnoBele MPOMEKYTKH

11

Pemienne HEpaBEHCTB C OTHOW NTEPEMEHHOM.
YucnoBele MPOMEKYTKH

12

Penienne HEpaBEHCTB C OTHOW NTEPEMEHHOM.
YucnoBele MPOMEKYTKH

13

Pemenue HepaBEeHCTB ¢ OJTHON NIEPEMEHHOM.
YucnoBele MPOMEKYTKH

14

PemieHre HEpaBEHCTB € OJTHOW IEPEMEHHOM.
HucioBble NPOMEKYTKHU

15

Cuctembl JMHEWHBIX HEPABEHCTB C OJIHOU
IIEpEMEHHON. Pellenne cucrem HEPABEHCTB C
oJlHOM mepeMeHHO. M300pakeHune perieHus
CUCTEMBbl HEPABEHCTB Ha YHCIIOBOW IPSMOMU.
3anuch PEIICHHS] CUCTEMbBl HEPABEHCTB.

16

Pemienne cucteM HEpaBEHCTB € OHOM
nepemeHHoi. M300paxxeHue permenus
CUCTEMBI HEPABEHCTB HA YNCIIOBOM MPSMOM.
3anuch peleHns CUCTEMbl HEPABEHCTB.

17

Pemienue cucreM HEPaAaBEHCTB C OJJTHOU
nepemeHHoi. M300paxeHue pemeHus
CHUCTEMBbI HEPABEHCTB HA YHUCIIOBOU IIPSAMOM.
3anuch peleHns CUCTEMbBl HEPABEHCTB.

18

Pemienne cucteM HEpaBEHCTB € OJHOM
nepemeHHoi. M300paxxeHue pereHus
CHUCTEMBbI HEPABEHCTB HA YHCJIOBOU NPSIMOU.
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3anuce peICcHuss CUCTEMbI HCPABCHCTB.

19 Perienne cucteM HEpaBEeHCTB C OJTHOM 1
nepeMeHHou. M300pakeHue pereHus
CUCTEMBI HEPABEHCTB HA YNCIIOBOM ITPSMOM.
3anuch pemeHrs CHCTEMbl HEPABEHCTB.

20 [ToBTOpEHUE U cUCTEeMaTH3AIUs YICOHOTO 1
MaTepuaia

21 Kontponbshas padota Ne 1 «HepaBeHcTBay 1
I'maBa 2 KaapatuuHasi pyHKums 33

22 [loBropenne u pacmupenue cBeaeHud o | 1
bynkuuu. CriocoObl  3amaHus  GyHKIIMIA:
aHAIMTUYECKUM, TrpadudecKuid, TaOIUYHBIM.
I'padpux ¢dynkuuu 3HadeHue GyHKIUU B
TOUKE.

23 [loBropenne u pacmmpeHue cBegeHud o | 1
¢ynkuuu. CpolicTBa W rpaduK JHHEHHOU
byHKuMHA. YTia0BoM KOA((UIMEHT TPSIMOM.
Pacnionoxenue rpaduka TMHEHHON PyHKIUU B
3aBUCUMOCTH OT €€ yIJI0BOro ko3 duirenTa u
CBOOOIHOTO YyJIeHA. Haxoocoenue
Koahuyuenmos  auHeuHou  QyHKyuu  no
3GA0AHHBIM YCNIOBUAM: HPOXOHCOEHUE NPIMOLL
yepes oge mouxu c 3a0aHHbLIMU
KOOPOUHAMAMU, NPOXOHCOEHUEe NPAMOU Hepe3
OQHHYI0 MOYKY U NAPALIEIbHOU OAHHOU
NPSMOU.

24 [ToBTOpEHUE 1 paclIUpEHUE CBEAEHUH O 1
byukuu. Kycouno 3adanHvie hyHkyuu.

CaolicTBa QyHKIHNU y = };‘ I'unep6ora.
[Tpumeps! GyHKIHIA, TOTy4aeMBbIX B MPOIIECCE
WCCJICIOBAHMSI PA3JIMYHBIX PEATBHBIX
MIPOIIECCOB U PEIICHUS 3aad.
25 CaoiicTBa (QyHKIUI: 00J1aCTh OTpEICTICHUS, 1

MHOKECTBO 3HAYCHHM, HYJIH, TPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, YeMHOCHb/HEeYemHOCMb,
MIPOMEKYTKH BO3PACTaHUS U yOBIBaHHMS,
HanOOJIbIIICE M HAMMEHBIIICE 3HAUCHMUS.
HccnenoBanue GpyHknu mo ee rpaduky.
llpedcmasnenue 06 acumnmomax.
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Henpepvignocmu ¢hynxyuu.

26

CpoiicTBa pyHKIUN: 00J1aCTh OMpEICICHUS,
MHO>KECTBO 3HAUYCHUH, HYJIH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, YeMmHOCHb/HEeYemHOCHb,
MIPOMEKYTKH BO3PACTAHUS U yOBIBAHMSI,
HanOOJIbIIIEE M HAMMEHBIIICE 3HAUCHMUS.
HccnenoBanue GpyHKuuu mo ee rpaduky.
Ilpeocmaenenue 06 acumnmomax.
Henpepvignocmuv ¢hynxyuu

27

CpoiicTBa (QyHKIUI: 00J1aCTh OTIPEICTICHUS,
MHOKECTBO 3HAYCHHM, HYJIH, POMEXKYTKH
3HAKOIIOCTOSIHCTBA, YeMmHOCHb/HEeYemHOCb,
IPOMEKYTKU BO3pACTaHUA U yObIBAHMUS,
HanOOoJIbIIICe U HAMMEHBIIIEE 3HAYCHMUSI.
HccnenoBanue GyHKIUMYU 1O €€ rpaduKy.
Ilpeocmasnenue 06 acumnmomax.
Henpepuvignocmu ¢hynxyuu

28

[Toctpoenue rpaduka pynkuuu y = K f (X)

29

[Toctpoenwue rpaduka pynknuu y = K f (X)

30

[Toctpoenne rpaduroB dhynkmwmii y = f(x) + b
ny=f(x+a)

31

[Toctpoenue rpaduro dpynkiwmii y = f(x) + b
ny=f(x+a)

32

[Toctpoenne rpaduroB dpynkiwmii y = f(x) + b
ny=f(x+a)

33

[Toctpoenne rpadukoB ¢pynkuuii y = f(X) + b

uy = f(x + a). I'paguxu ¢pynxyuii y:a+Lb
X+

dlpeobpaszosanue epagpurxa ynkyuu y = f(x)
011 nocmpoenusi 2paguxkos @GyuKkyuil 6uoa
y =af (kx+b)+c-

34

KBagpatnunas Qyskmus, e€ rpaduk
CBOMCTBA. Ilocmpoenue epaghuka
K8AOpamuyHoUu  (YHKyuu  no  MOUKAM.
Haxoxnaenue HyJel KBaJpaTUYHOW (DyHKIINH,

MHOIHCECMEBA 3Ha1l€HMMV, NPOMEINCYMKOB
SHAKONOCMOAHCMeEd, NPOMEINCYMKOE
MOHOMOHRHOCMU.
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35

KBanparuunas ¢pyskius, e€ rpaduk u
CBOMCTBA

36 Ksanpatuunas pynkius, e€ rpaduk u
CBOMCTBaA

37 Ksanpatuunas Qynkius, e€ rpaduk u
CBOMCTBA

38 Ksanpatuunas pynkius, e€ rpaduk u
CBOMCTBA

39 Ksagpatuunas ¢ynkuusa, e€ rtpaduxk u
cBolcTBa. [paguku Qynkyuii y=a+ :

X+b
y =% y=%xy y=|x|-

40 KontponbsHas padora Ne 2 «KBagpaTtuunas
byHKIUSD

41 Keaopamnoe nepasencmeo u ez2o pewienus.
Pewenue  keadpammnvix  nepasencme ¢
UCnonv3oeanuem  ceoucme U - 2paguxa
K8AOpamuyHot @QyHKyuu. 3anuco peuleHusl
K8AOpAmMHO20 HEPABEHCMEA.

42 Pemmenne kBajpaTHBIX HEPABEHCTB. Pewenue
K8AOPAamHbIX HEPAGEHCIE MenMOoO0OM
UHMEPBAos.

43 Pelienrie kBapaTHBIX HEPABEHCTB

44 Pemienne kBaapaTHBIX HEPABEHCTB

45 Pemienne kBaapaTHbBIX HEPABEHCTB. Peuienue
K8AOpAMHbBIX HEPABEHCNE MEMOOOM
UHMEPBATLOS.

46 Pemienne kBaapaTHbBIX HEPABEHCTB. Peuenue
K8AOpAMHbBIX HEPABEHCNE MEMOOOM
UHMEPBATLOS.

47 CucTteMbl ypaBHEHUH € JBYMS IEPEMEHHBIMU

48 Cucrembl ypaBHEHMI ¢ 1BYMs [IEPEMEHHBIMU

50 CucTteMbl ypaBHEHUH € JBYMS IEPEMEHHBIMU

51 Cucrembl ypaBHEHMI ¢ 1BYMs [IEPEMEHHBIMU

52 Cucrembl ypaBHEHHI ¢ IByMs IT€pEMEHHBIMU
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53 [ToBTOpenne u cucremaruzauus yuyebnoro | 1
matepuana. Pewenue yenvix u  OpobHo-
PAYUOHATILHBIX HepaseHcma Memooom
UHMEPBAJLOS.

54 KoHnTtponbsHas padora Ne 3 «KBanpaTHbie 1
HEPaBEHCTBA»

I'naa4 UYwucaoBble nociaeaoBareabnoctTu | 21

55 YucnoBele mnocnenoBareabHocTu. Ilpumepsr | 1
YU CIIOBBIX IIOCJIEA0BATEIBLHOCTEN.
beckoHeUHbIe MOCIeI0BATEIBHOCTH.

56 YucaoBbIe NOCIEI0BATEILHOCTH 1

57 Apudmernueckas nporpeccus 1 €€ CBONCTBA. 1
Dopmyna obweeo unena apugmemuyeckou
npoepeccuu

58 ApudmeTnueckas mporpeccus 1

59 ApudmeTrnueckas mporpeccus 1

60 Apudmernueckast mporpeccus 1

61 CyMMa N n6epBbIX YICHOB apu(METHUECKON 1
IPOrPECCHUH.

62 CyMMa n mepBbIX WICHOB aprUPMETHIECKON 1
IpOrpeccuu

63 CyMMa n mepBbIX YJICHOB apUPMETHIECKOIM 1
IpOrpeccuu

64 CyMMa n mepBbIX YJICHOB apUPMETHIECKOIM 1
IpOrpeccuu

65 ["'eomerpuyeckas nporpeccusi. Popmyna 1
o0buje2o unena 2eomempuieckol npospeccuu.

66 ['eomeTpudeckas mporpeccus 1

67 ["'eoMeTpuyeckas mporpeccust 1

68 CyMMa N nepBbIX YWIEHOB T€OMETPUUYECKON 1
IPOTPeccuu

69 CyMMma n nepBbIX YWIEHOB T€OMETPUUECKOMN 1

IPOTPECCUU
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70

CyMMa n nepBbIX YWIEHOB F€OMETPUUECKOMN
IIPOTPECCHU

71

Cymma OEeCKOHEUHOM reOMETPHUCCKOM
nporpeccuu, y kotopou | q | < 1. Cxoosawascs
2eoMempuieckas npoepeccusi.

72

Cymma 0eCKOHEYHOM reOMeTpUIeCcKon
IPOTrpeccuu, y KoTopoi | q | <1

73

Cymma 0eCKOHEYHOM reOMeTpUIeCcKon
IPOrpeccuu, y KoTopoi | q | <1

74

[ToBTOpEHME M cUCcTEMAaTU3ALMS Y4EOHOTO
MaTepuana

75

Kontponbshas padora Ne 4 «Hucnossie
IIOCJIEIOBATEIbHOCTI

I'maBa 3 DJieMeHTHI NPUKJIATHOM
MaTeMaTuKH. BepoATHOCTH U CTATUCTUKA

41

76

Matematuyeckoe MojaenupoBaHue. Perienue
TEKCTOBBIX 33]1a4 apU(PMETUIECKUM CITIOCOOOM.
Hcnonb3zoBanue TaOMUI, CXEM, YepTexXel,
JIPYTHUX CPEICTB TMPEACTABICHUS JaHHBIX IMPH
peIIeHUH 3aa9H.

OCHOBHBIC METOJBI PEIICHUS TEKCTOBBIX
3a1ad;  apu(pMETUUECKU, anreOpandecKui,
nepedop BapHAHTOB. Ilepsuunvle
npeocmasiienuss 0 Opyeux Memooax peuleHust
3a0ay  (ceomempuueckue u  2cpaguueckue
Memoovl)

77

MaremMatndeckoe MOACIUPOBAHMUE.

3agauu Ha ABMIKEHUE, pa0OTY U MOKYIKU
AHanu3 BO3MOKHBIX CUTyallMil B3aHMHOTO
PacCIo0KEeHUsI 00bEKTOB MPHU UX ABUKCHUH,
COOTHOIIIEHUSI OOBEMOB BBITIOJIHSIEMBIX Pa0OT
IIPU COBMECTHOM padbote

78

MaTteMaTnyeckoe MOIETMPOBAHUE.

3aiauun Ha ABUKEHHUE, pad0Ty U MOKYTIKU
AHanu3 BO3MOXKHbBIX CUTyalluid B3aUMHOTO
pacnosioxkeHus: 00bEKTOB MPU UX JIBUKEHUU,
COOTHOIIIEHHSI 00BEMOB BBIIMOJIHAEMBIX PadOT
IIPU COBMECTHOM padbote
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79

['padmyeckoe mpeacTaBieHUE AAHHBIX B BHUJE
KpYT'OBBIX, CTOJIOMKOBBIX (cTonbuaThIX)
auarpaMMm. YTeHue M MOCTPOCHUE HUArpaMM.
[Tpumepsl gemorpaduuecKkux auarpaMmm

80

['padrueckoe mpencraBiieHre JAaHHBIX B BHUJIC
KPYTOBBIX, CTOJIOMKOBBIX (cTonmGYaThIX)
nuarpamMMm. YUTeHHWE W TOCTPOSHUE AMarpaMM.
[Tpumepsl qeMorpaduuecKux auarpaMm

81

[IpoueHntHpie pacu€Tel. PemieHune 3agad Ha
HaxXOXXJICHUE YacTH YHCJIa M 4YHCIIa 10 €ro
yacTtu. PemeHne 3a1ad Ha NPOUEHTHI U JIOJH.
[IprumeHeHne MponopUri NPU PEIIEHNUN 3a/1a4.

82

[IponieHTHBIE pacUEThI

83

[IponieHTHBIE pacUETHI

84

AOCOII0THAas ¥ OTHOCUTEJIbHAS IMOTPCHIHOCTHU

85

AOCOII0THAas ¥ OTHOCUTEJIbHAS IMOTPCHIHOCTHU

86

OcHOBHBIE NTpaBUia KOMOUHATOPUKH. [Ipasuno
VMHOIICEHUSL, NepeCcmMano8KU, haKxmopuai
yucaa. Couemanus u Yucio couemaHui.
Dopmyna wucia couemanuil.

S I I

87

OcHOBHBIC ITpaBUIIa KOMOUHATOPUKH. [Ipasuio
VMHOMCEHUS, NePeCmMaHO8KU, (haKmopuaJ
yucna. Couemanus u YUCio0 COYemaHuil.
Dopmyna wucia couemanuil.

88

OcHOBHBIC ITpaBHJIa KOMOMHATOPUKH.
Tpeyeonvuux Ilackans. Onvimst ¢ 6oabUWUM
YUCTOM PABHOBOZMOICHBIX INEMEHMAPHBIX
cobvimuil

89

Cnyyaiinbie OTIBITHI (9KCTIEPUMEHTHI),
AJIEMEHTApHbIE CITy4YallHbIe COOBITHS (MCXO/IbI).
Hcneitanne. Ycnex wu  Heypada. Cepus
VCIBITAaHUH JI0 TIEPBOTO yCIexa.

90

Onepanun Hajg coObITUsAMU. He3aBUCHMMOCTH
COOBITHIT

91

BepositHocTH dJIEMEHTApPHBIX COOBITHH.
CoObITHS B CiIy4yalHBIX OKCHEPUMEHTaX U
OJaronpusITCTBYIOIIUE DJIEMEHTapHbIE
coObIThsA. YacToTa U BEpPOSATHOCTD CIIy4aliHOTO
COOBITHSI. Ponb MaJIOBEPOSATHBIX u
OPAKTHUECKU  JTOCTOBEPHBIX  COOBITUH B
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PUPOIE M B OOIIECTBE

92

BeposTHOCTH 351eMEHTapHBIX COOBITUI

93

YacToTa 1 BEpOATHOCTD CIY4YailHOTO COOBITHS.
3HaKomMcmeo co CAy4atuHbIMU 6eIUYUHAMU HA
npUMepax KOHeuUHblX OUCKPEMHbBIX CIYYAUHbBIX
BENUUUH.

94

YactoTra u BEpOSITHOCTH CIIy4alHOTO COOBITHSI.
MoHeTa u urpanpHasi KOCTb B TEOPUH
BEPOSITHOCTEN

95

BepostHocT cinydailHbIX cOOBITUNA. ONBITHI C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coobiTusiMu.  Kitaccuueckue BepOSITHOCTHBIE
OMBITHl C MCHOJIb30BAHHUEM MOHET, KYOHKOB.
Kraccuueckoe onpeeneHne BEpOITHOCTH.

96

Buviuucnenue eeposammnocmeii 6 onvimax c
npUMeHeHUueM  KOMOUHAMOPHBIX — QOopMYIL.
Ucnvimanua bBepnynnu. Ycnex u mneyoaua.
Beposmunocmu cobvimuii 6 cepuu ucneimanuii
bepnynnu.

97

Krnaccuueckoe ompenencHue BEPOSTHOCTH.
Ilpeocmasnenue  cobvimuti ¢ NOMOWDBIO
ouacpamm  Dinepa.  Cnyuatinoiii  8bl100p.
Ilpeocmasnenue  sxcnepumenma 6  8ude
oepesa. Ilocnedosamenvrvle  HezagucUMble
ucnoimanus. TlpeacraBieHue 0 HE3aBUCHUMBIX
COOBITHSIX B JKU3HHU.

98

BeposaTHOCTh MPOTUBOIIOIOKHOTO COOBITHS.
OObeaguHEeHNE U MTepeceueHNe COOBITHM.

99

HecoBMecTHbie coObITHS. DOpMyIia CIOKEHHUS
BEPOSITHOCTEN

100

[IpaBuiio YMHOKEHUS BEPOSITHOCTEH.
VYcmoBHas BEPOSATHOCTb. HeszaBucumele
COOBITHS

101

['eomerpuueckass BepoATHOCTh. CilyyalHbIN
BBIOOp TOUYKH W3 (UTYpHl HA TIJIOCKOCTH, W3
OTpE3Ka, U3 AYTU OKPYKHOCTH

102

CnyyaiiHas BeIMYMHA MW pacnpeicsieHUe
BEPOSITHOCTEW. MaTeMaTH4eCcKoe OXUIAHUE U
JVCIIEPCHsI CITyYalHOW BEJIMYHHBI

103

[IpuMepbl MaTeMaTHYECKOTO OXUJAHUS Kak
TEOPETUYECKOTO CpeaHEro 3HAYCHUS
BeJWYUHBL. [IoHATHE 0 3aKOHE OOJIBIINX YUCETT
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104

HavanpHple  cBegeHHSI O  CTAaTUCTHUKE.
Tabnuunoe u Tpaduyeckoe MpPeICTaBICHHUE
JAHHBIX, CTOJIOYATHIE U KPYTOBBIE TUATPAMMBI,
rpaduku, MpuMEHEHHE auarpaMM U rpadukoB
JUIS  OMHCAHMA  3aBUCHUMOCTEH  peanbHbIX
BEJIMYMH, U3BJICUCHHE HHPOpMAIUU U3
TaOJIUIl, AUarpaMM U Tpa(uKoB.

105

[IpencraBienre  JaHHBIX B TaOJuWIax.
[IpakTH4ecKue BBIYMCICHUS 10 TaOJUYHBIM
JaHHBIM. M3BiaedyeHue U HWHTEpHOpETaIus
TaOJIUYHBIX JaHHBIX

106

[IpencraBnenre  JaHHBIX B TaOJaMLax.
[IpakTueckue BBIYUCIEHUS MO TaOJIUYHBIM
JaHHbIM. M3BnedeHme U HMHTEpHpPETALUA
TaOJIMYHBIX JAHHBIX

107

HaganbHEBIC CBEICHUS O CTATUCTHKE.
OrnucartenpHbIE CTATUCTHYECKUE TTOKA3aTEIN
YUCJIOBBIX HAOOPOB.

108

Yucnossie Habopwl. CpegHee
apudmeTndyeckoe. Menuana 4ucioBoro
Habopa. Y CTOMYUBOCTh MEUAHbI

109

HawnGomnbiiee 1 HauMeHbIIee 3HAYCHUS
YHCJIOBOTO Habopa. Pazmax.

110

OTtknonenus. Jlucnepcus yucioBoro Habopa.
CraHgapTHOE OTKJIOHEHHE YHCIOBOro Habopa.
Jlnarpammel paccenBaHus

111

CiyyaiiHas U3MEHYUBOCTH (mpuMepsl).
Yacrota 3HaYeHUW! B MacCUBE JaHHBIX.
['pynnupoBka. ['ucrorpammsl

112

I'pad, Bepmmna, pebpo. Ilpeacrasnenue
3ajjayn ¢ mnomombio  rpada. CreneHb
(BasieHTHOCTH) BepmuHbl. Yucino pébep wu
CyMMapHasl CTeneHb BepirH. [lenp u muki.

113

[IpencraBienrie 00 OpUEeHTUPOBAHHBIX rpadax

114

HepeBo. CBoiicTBa jepeBa: €AMHCTBEHHOCTH
MyTH, CYIIECTBOBAHWE BHCSIYEH BEPIIHUHBI,
CBSI3b MEXKJIy YMCJIOM BEPIIMH U YUCJIOM pEOEP

115

CnyvaiiHass W3MEHYMBOCTh. VI3MEHUMBOCTH
npu  usMmepenusx. Pewarwowue  npasuna.
3akoHomepHoCcmU 8 UBMEHYUBHIX BETUYUHAX.
llpumenenue 3axkonma  Oonbwiux uucer 8
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coyuono2uu, cmpaxosanuu, 8
30pasooxpaneHul, obecneuenuu
OezonacHocmu HaceleHus 6 UPe3BbIUAUHBIX
CUmMYayusix.

116 [ToBTOpEHME M cUCcTEMaTU3ALMS Y4EOHOTO 1
MmaTepuaia

117 KonTtponbsHas padora Ne 4 «31nemMeHThI 1
IIPUKJIATHOM MATEMATUKU. BeposTHOCTH U
CTaTUCTUKA»
IloBTOpEHMe U cUCcTEMATH3AIUS Y4eOHOT 0 19
MaTepuaJia

118 YuciioBble U aNreOpanyecKue BbIpaKeHUS. 1
DopMyJbl

119 YucrioBble U areOpanyecKue BbIpaKeHUS. 1
DopMyJbl

120 YuciioBble U aNreOpanyecKue BbIpaKeHUS. 1
DopMyJbl

121 HUucnoBble HEPABEHCTBA 1

122 UucnoBble HEPABEHCTBA 1

123 BeposiTHOCTH ClTy4aifHOTO COOBITHS 1

124 BeposiTHOCTH ClTy4aifHOro COOBITHS 1

125 Pewienne ypaBHEHUI 1 HEPABEHCTB 1

126 Pemenue ypaBHeHHII 1 HEPABEHCTB 1

127 Peliennie ypaBHEHUN U HEPABEHCTB 1

128 Pemenue TeKCTOBBIX 3a1a4 ¢ TOMOILBIO 1
YpaBHEHUU

129 Pemenue TeKCTOBBIX 3a1a4 ¢ TOMOILBIO 1
YPaBHEHUH

130 Pemenye TeKCTOBBIX 32124 C TOMOIIILIO 1
YPaBHEHUH

131 OyHKIUU U UX TpaQuKu 1

132 OyHKIMU U UX rpaQuKu 1

59



133 [Toctpoenue rpaMKoOB CIOKHBIX (PYHKIIMIHA 1
134 [TocTpoeHue rpauKoOB CIOKHBIX (yHKITHI 1
135 YucaoBbIe MOCIE0BATEILHOCTH 1
136 YucaoBbIe NOCIEI0BATEILHOCTH 1

60



		2023-10-09T13:05:03+0500
	Вереина Татьяна Анатольевна




