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Pabouas mporpamma yueOHOTO mpenmera «Anredpa » it 7-9 kiaccoB pazpaboTaHa B COOTBETCTBUU
®denepalibHbIM FOCYAApCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM, YTBEPKACHHBIM [Iprkazom
MunuctepcTBa o6pazoBanus Hayku Poccuiickoit @enepannu ot 17.12.2010 1. Ne1897, ¢ usmeHeHusIMu
(mpuka3 MunucrepctBa o6pazoBanus Hayku P® ot 31.12.2015 Nel1577), Ha ocHOBe IpuUMEpHOI
OCHOBHOM 00pa3z0oBaTEIbHOM MPOrpaMMOii OCHOBHOTO 001Ier0 00pa3oBaHusi, 0J0OPEHHOHN yueOHO-
MeToarueckuM oobeaunenueM PO ot 08.04.2015 r. Nel/15.

MECTO YUEGHOI'O ITIPEIMETA B YYEBHOM IIVIAHE
VY4eOHbIi MIaH HA M3y4eHUE aiareOpbl B OCHOBHOW IIKOJIE OTBOAUT 3 y4eOHBIX Haca B HENETIO B

KaXKJIOM rojty o0y4enus, scero 312 u.

Tab6amnuna «Pacnpenenenue yueGHOro BpeMeHH 110 roamM 00y4YeHH s

Kuace IIpexmMeTsl MaTEMaTHYECKOIO Kosn4ecTBo 4acoB Ha ypoBHe
bl HMKJIa OCHOBHOT'0
o0pa3oBaHus
7 Anrebpa 105
8 Anrebpa 105
9 Anrebpa 102
Bcero 312

IlnannpoBanmne yueOHOro MaTepuasna 10 Kypcy «Anzeopa» B T kiacce.

No Paznennl U TeMbl KoJsmmyecTBo yacoB
TEM. Hanuyue mem 8
Obvem uacos Ha npoxodcoerue 6cex mem 1054
1. BrIpaxkeHus1, TOKJ1eCTBa, ypaBHEHHUSI. 184
2. OyHKIMH 11u
3. CreneHp ¢ HaTypaJIbHBIM [TOKA3aTENEM 139
4. MHorousieHsl 199
S. @DopMyIIbl COKPALIEHHOTO YMHOXKEHHUs 21y
6. Cucrembl TMHENHBIX YpaBHEHUN 154
7 CraTucTHYeCKHe XapaKTepUCTUKU 44
8 [Ipomexyrounas arrecrauus. [loBTopenue. 4u

IlnanupoBaHue yueOHOro MaTepuana 10 Kypcy «Anzeopa» B 8 kiacce.




Ne KoaunuyecTBo yacoB
.0 Pa3gesbl 1 TEMBI

Hanuuue mem 6
Obvem uacos Ha npoxodicoenue 6cex mem 105 4
OQbvem uacoe Ha npoxoxcoeHue Kaxicooi memul

1 PanmonansHbie 1poOu 244
2. KBanparuble kopHU 21y
3. | KeagparHble ypaBHEHUs 204
4. HepasencrBa 23y
S, CreneHs C 1LeIbIM [TOKA3aTEIEM.

[IpomexxyTouHas arrecTanus 164

DJIEMEHTHI CTATUCTUKHU

6. IToBTOpEHHE lu

IlnannpoBanue y4eOHOr0 MaTepuaia 10 Kypcy «Anzeopa» B 9 knacce.

Ne KoandyecTBo 4acos
Pa3aenanl 1 TeMbI

Hanuuue mem 7
Obvem uacos Ha npoxodcoeHue ecex mem 102y
Obvem yacoe na npoxodxcoenue Kaxicooi memol

1. Ksangparnunas QyHkims

244
Crenennas ¢ynkiusa. Kopenb n-crenenun
2. VYpaBHEHHUs 1 HEPABEHCTBA C OJTHOM TIEPEeMEHHOM 16 4
3. VYpaBHEHUS 1 HEPABEHCTBA C IBYMsI ITI€PEMEHHBIMU 16 4
4. ApubdmMernueckas ¥ TEOMETPUUYECKasK MPOTPECCHUS 194
5. DneMeHThl KOMOWHATOPUKHU U TEOPUHU 14 4
BEPOSITHOCTEHN
6. [ToBTOpEHME 134

[Ipn peanuzanuu paboueil MporpaMMbl HCIOJIB3YETCS JOIMOJHUTEIbHBIA MaTepuanl B O3HAKOMH-
TeJIbHOM IIaHe - «Pasnen i Tex, KTo X04eT 3HaTh OOJbIIe», CO3/1aBasi YCIOBUS JUIsI MAaKCUMAIBHOTO
MaTeMaTHYeCKOT0 PAa3BUTUS YUYAIIMXCS, WHTEPECYIOMIMXCS MPEIMETOM, JJSi COBEPIICHCTBOBAHMS BO3-
MO>KHOCTEH U CITIOCOOHOCTEN KaXK/I0TO YUCHHUKA.

JJMHHOCTHBIE, METAITPEJJIMETHBIE U IIPEJIMETHBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O IPEIMETA «AJITEBPA»

MaremaTnueckoe 00Opa3oBaHUE SIBJISETCS 00s3aTeIbHON M HEOTHEMJIEMOH YacThiO OOIEro
o0pa3oBaHUs Ha BCEX CTyMeHAX IIKoibl. OOydeHHe MaTeMaThKe B OCHOBHOM IIKOJIE HAIpaBlIeHO Ha
JOCTH)KEHHUE CIETYIOLINX Pe3yJIbTaTOB:

1) ¢ nanpasnenuu nuunocmnozo pazeumusn:

1) BocmuTaHue pOCCUICKONW TpakJaHCKON HMIEHTUYHOCTU: MAaTPUOTHU3M, yBakeHHe Kk OTedecTBy,
NpOIIJIOE M HACTOSIIEe MHOTOHAIMOHAIBLHOTO Hapoja Poccuu; oco3HaHMe CBOEH STHHYECKOH
MPUHAIISKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIBTYPhI CBOETO HapOoJa, CBOETO Kpasi, OCHOB KYJIbTYpHOTO
Hacneauss HapoloB Poccum U yenoBedyecTBa; YCBOGHHME T'yMAaHUCTUYECKHX, JEMOKPATUYECKHX U
TPAJULMOHHBIX LEHHOCTeH MHOTOHAIIMOHAIBFHOIO POCCHUIICKOrO OOIIecTBa; BOCIHMTAHUE YYBCTBA
OTBETCTBEHHOCTH M J0Jra nepeja PonuHoi;

2) ¢opMupoBaHHE OTBETCTBEHHOTO OTHOLICHHUS K YYEHHMIO, TOTOBHOCTH M CHOCOOHOCTH
oOyJaromuxcs K CaMOpa3BUTUIO U caMO00Opa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYUEHHIO U ITO3HAHUIO,
0CO3HAHHOMY BBIOOPY U TOCTPOCHHIO JAajdbHEHIIeH NHIMBUAYAIBHON TpaekTopuu oOpa3oBaHus Ha 0aze



OPUEHTUPOBKM B Mupe mnpodeccuii U NpopeCcCHOHAIBHBIX MPEANOYTECHHH, C Y4ETOM YCTOHYMBBIX
MO3HABATEIbHBIX HHTEPECOB, a TaK-)KE HA OCHOBE ()OPMHUPOBAHUS YBAKUTEIHBHOTO OTHOIIECHUS K TPYLY,
Pa3BUTHUA ONbITA YHACTHUA B CONUAJIBHO 3HAYUMOM TPYIC,

3) ¢opmupoBaHHE LEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTUA HAYKH U O6H.I€CTB€HHOI71 IMPAaKTUKH, YUYUTBIBAIOIICTO COOHUAJIBHOC, KYJIbBTYPHOC, A3BIKOBOC,
TyXOBHOE MHOT000Opa3re COBPEMEHHOTO MUPA;

4) dbopmupoBaHHE OCO3HAHHOTO, YBAXKHUTEIHLHOTO M JO0OPOKEIATETFHOTO OTHOIICHUS K JIPYrOMY
YeIIOBEKY, €r0 MHEHHIO, MHPOBO33PEHUIO, KYJIBTYpPE, SI3bIKY, BEpe, TPaKIAHCKON MO3UIUHU, K UCTOPHH,
KYJIbTYpC, PCIIMIuu, TpaauluuAaAM, A3bIKaM, ECHHOCTAM Ha-pOJ0B Poccun u HapOoJ0B MHpPaA; TOTOBHOCTU U
CHOCO6HOCTI/I BC€CTU AWAJIOT C APYTMMHU JHOABMU U JOCTHUI'aTh B HCM B3aMMOIIOHUMAHUS

5) ocBOEHME COLMANIBHBIX HOPM, ITpaBUJI IOBEJCHMUSI, poJiel U (pOopM COLMaNbHOM KU3HU B rpyNIax
M cooOmIecTBax, BKIOYAst B3POCIbIE U CONMAIBHBIE COOOIIECTBA; yYaCTHE B IIKOJILHOM CaMOYIIPAaBICHUH
u O6IH€CTBCHHOI>1 JKU3HHU B 1pCaciiax BO3PACTHBIX KOMHCTCHHI/Iﬁ C Y4Y€TOM PpPCruOHaJIbHBIX,
STHOKYJBTYPHBIX, COI[UAJIBHBIX U 5 KOHOMUYECKIUX OCOOCHHOCTEN;

6) Pa3BUTHEC MOPAJIBHOT'O CO3HAHHA U KOMIICTCHTHOCTU B PCIICHUNU MOPAJIbHBIX HpO6J’I€M Ha OCHOBC
JIMYHOCTHOT'O BI:I60pa, q)OpMHpOBaHI/Ie HPAaBCTBCHHBIX YYBCTB W HPABCTBCHHOTO TIIOBCACHUA,
OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHBIM IMOCTYIIKaM;

7) dopMmupoBaHHE KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIEHMH W COTPYJAHHYECTBE CO
CBEPCTHHKAMHM, JIETHMH CTapUIer0 M MIIAIIIETO BO3PacTa, B3POCIBIMH B Tpollecce 00pa3oBaTENbHOM,
00IIeCTBEHHO TMOJIE3HOH, YIeOHO-UCCIeA0BATENHCKOM, TBOPUECKOM
U JpYrux BUAOB JCATCIbHOCTH,

8) (dhopMupoBaHHE IIEHHOCTH 30pPOBOTO M 0O€30mMacHOr0 oOpasza JKH3HW; YCBOEHHE TMPaBUII
HUHAUBUAYAJIBHOIO MW KOJUICKTHBHOI'O 0€e30macHoro IIOBCACHUSA B '—Ipef%BI:I‘-IafIHBIX CUTyalusiXx,
YIpOXaArMKUX )XKU3HU U 3J0POBBIO J'IIO)ICIZ, IIpaBUJI MIOBCACHWA HA TPAHCIIOPTE U HA JOPOrax;

9) (hopMHpOBaHHE OCHOB SKOJIOTHYECKOW KYJIbTYpPbl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOTO MBIIUICHUS, pPa3BUTHUE ONbITa SKOJIOTHYECKH OpPUEHTHPOBAHHOW pedreKkcuBHO-
OIICHOYHOM U MPAKTUYECKON JIEATEIBHOCTH B )KU3HEHHBIX CUTYaLIUAX;

10) OCO3HAHUE 3HAYCHUS CEMbH B JKM3HU YEJIOBEKa U OOIECTBA, IPUHATHE IIEHHOCTH CEMEHHOM
KHU3HHU, YBAKUTEIBHOE U 3a00TJIMBOE OTHOIIIEHUE K YJIEHaM CBOEH CEMbH;

pa3BUTHE 3CTETUYECKOIO CO3HAHMSI Yepe3 OCBOEHHUE XYJ0’KECTBEHHOTO Hacjieaus HapoaoB Poccuu u
MHpPa, TBOPUECKOH IEATEIHHOCTH ICTETUYECKOTO XapaKkTepa.

2) 6 MmemanpeomemHoOM HANPAGIeHUU:

1) ymeHue caMOCTOSITENIbHO OMPEENATh LIeTH CBOEro oOydeHus, CTaBUTh U (POPMYIHPOBATH Ui
ceOs HOBBIC 33/1a4d B y4eOe M MO3HABATEIbHON NEATENILHOCTH, Pa3BUBATh MOTUBBI M MHTEPECHl CBOEH
M03HABATEIbHON AEATEIbHOCTH;

2) yMeHHE CaMOCTOSITENFHO IJIaHUPOBATh MYTH JAOCTHKCHHUSI 1IeTIeH, B TOM YHCIie allbTePHATUBHBIE,
OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (HeKTUBHbBIE CIOCOOBI pelIeHrs Y4eOHbBIX U MO3HABATENIbHBIX 33/1a4;

3) yMeHue COOTHOCUTH CBOM JEHCTBUS C IJIAHHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBIISTH KOHTPOJIb
CBOEH NIEATENbHOCTU B MPOIECCE NOCTHKEHUS Pe3ysbTara, ONpeAelisiTh CHOCOObl ASMCTBHI B pamMKax
MPEIIOKEHHBIX YCIOBUM W TpeOOBaHM, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBUU C
W3MEHSIIOIIeHCS CUTyaluei;

4) yMeHHE OIIEHUBATh MPABUIBHOCTh BHITIOJIHEHUS YUeOHOU 3a/1aun, COOCTBEHHBIE BOZMOXKHOCTH €€
pelIeHNuS;

5) BIasieHue OCHOBaMU CAMOKOHTPOJISI, CAMOOIIEHKH, IPUHSATHUS PEIICHUH U OCYIIIeCTBICHUS
OCO3HAHHOTO BhIOOpa B y4eOHOM U MO3HABATEIHHON AESITETbHOCTH;

6) yMeHHe OmpeAensaTh TMOHSATHUS, CO3/AaBaTh OO0OOIICHHS, YCTaHABIWBAaTh AaHAJOTHUH,
KIIaCCU(UIIMPOBATh, CaMOCTOSITEILHO BBIOMpATh OCHOBAHHMS M KPUTEPUU s KIacCU(UKAILIUU,
yCTaHABIUBATh MPUYMHHO-CICCTBEHHBIC CBS3U, CTPOUTH JIOTUYECKOE PACCYKICHHE, YMO3AKIIIOUCHUE
(MHIYKTUBHOE, TETYKTUBHOE U [0 aHAJIOTHUN) U JIENaTh BBIBOJIBI;

7) yMeHue co3liaBaTh, IPUMEHSTH U MPEOOPa30BBIBATH 3HAKU H CUMBOJIBI, MOJICTH U CXEMBI JIJIS
pelieHns yueOHbBIX U M03HABATENbHBIX 33/1aY;

8) cMbICI0BOE UTCHHE;

9) yMeHHe OpraHHU30BBIBATH YUCOHOE COTPYIHHUECTBO U COBMECTHYIO JCATEIBHOCTh C YUUTEIEM
U CBEpCTHUKaMU; paboTaTh WHAMWBHIyadbHO M B TPYIIE, HAXOAUTh OOIIEe pEIICHHe U pa3peliaTh



KOH(IIMKTBI HA OCHOBE COTJIAaCOBAHUS MO3UIMK M yyeTa HHTEPECOB; GOPMYINPOBATH, apT'yMEHTHPOBATh
U OTCTauBaTh CBOE MHEHUE;

10) ymeHHe OCO3HAaHHO WKCIOJb30BaTh PEYECBBIC CpPEACTBA B COOTBETCTBUM C  3aJauecii
KOMMYHHMKAIUK JIJIs1 BBIPAXXEHUSI CBOMX YYBCTB, MBICIEH M NOTPEOHOCTEW; MJIaHUPOBAHUS U PETYIISLUU
CBOEH JEATEIBHOCTH; BJIAJICHUE YCTHOW U MUCbMEHHOU PEYbl0, MOHOJIOTHYECKONW KOHTEKCTHOU peYblo;

11) ¢dopmupoBanue M pa3BUTHE KOMIICTEHTHOCTH B OOJIACTH HCIIOJIb30BaHUS WH(OpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TexHosoruil (nanee - UKT komrerenuun); pasBUTHE MOTHBAIMU K OBJIAJCHUIO
KyJIbTYPPH @KTHBHOTO II0JIb30BaHMs CIIOBAPSAMU M IPYTUMH ITOUCKOBBIMH CHCTEMAMH;

13? $0pMI/IpOBaHI/Ie U pa3BUTHE DSKOJOIMUYECKOTO MBIIIJICHHUS, YMEHHE IPHUMEHATH €ro B
[103HABATEIbHON, KOMMYHUKATUBHOM, COLIMAJILHON MPAKTUKE U NPOPECCUOHATBHON OPUEHTALIUH.

3) 6 npeomemnom HanpasieHuu:
1) (hopMupoBaHHE PEACTABICHAN O MAaTEMaTHKE KaK O METO/Ie TIO3HAHUS IeHCTBUTEIILHOCTH,
[I03BOJISIFOIIEM OTMCHIBATh U U3y4aTh peabHbIE IPOLECCHI U SIBICHUS:

OCO3HAHHE POJIM MaTeMaTUKU B pa3BUTUHU Poccuu u mupa;

BO3MOXHOCTb IIPUBECTH IPUMEPHI U3 OTEUECTBEHHOW U BCEMUPHOIN UCTOPUU MAaTEMaTHUECKUX

OTKPBITHH U UX aBTOPOB;
2) pa3BUTHE YMEHHUI paboTaTh ¢ yueOHbIM MaTEMaTHYECKUM TEKCTOM (aHaJIM3UPOBATh, U3BJIEKATh
HeoOXouMyl0 HMHGOpMallMI0), TOYHO W TPaMOTHO BbIpaXaTb CBOM MBICIM C IPUMEHEHUEM
MaTeMaTH4YeCKOH TEPMUHOJIOTUN M CUMBOJIMKH, MPOBOJUTH KiIacCU(UKALIUU, JOrHUecKre 000CHOBAHUS,
JI0Ka3aTeNIbCTBA MaTEMaTHUYECKUX YTBEPKICHHI:

OTIEpUPOBAaHUE MOHATUSAMHU: MHOKECTBO, AJIEMEHT MHOKECTBA, MMOJAMHOXECTBO, IMPUHAJIEKHOCTD,
HaX0XJeHHE NepeceyeHms], 00beTUHEHHS TOAMHOKECTBA B MPOCTEUIIINX CUTYaIUsX;

pellIeHre CIOKETHBIX 3a/1a4 pa3HbIX TUIIOB HA Bce apudMeTndeckue IeHCTBUS; IPUMEHEHNE

crioco6a Moucka peueHus 3aa4u, B KOTOPOM PacCy X JACHUE CTPOUTCS
OT ycIoBUs K TpeOOBaHUIO WJIM OT TpeOOBaHUS K YCIOBHIO; COCTaBJICHHE IJIaHA PEIICHUs 3a1auH,

BBIJICJICHUE 3TAIOB €€ PEIICHUS, HMHTEPIPETAlMs BEIYMCIUTEIbHBIX PE3YIBTATOB B 33]1a4€,

HCCIIEA0BaHUE MIOJYYEHHOTO PEHICHUS 33/1a4H;

HaxO’XKJICHWE MPOLEHTa OT YMCJIA, YWCIA IO MPOLEHTY OT HEro, HAaXO0XJIECHHS MPOLEHTHOTO
OTHOILIEHUE [JBYX WYHCEJ], HAXOXJEHUsA IPOLUEHTHOIO CHWKEHUS WM MPOLEHTHOTO MOBBIIIECHUS
BEJINYUHBI;

penieHue JOrH4ecKux 3aaay;

3) pa3BUTHE MIPEACTABICHUI O YNCIIE U YUCIOBBIX CUCTEMAX OT HATYPAJIbHBIX J0 JIE€UCTBUTEIbHBIX
YHCEJI; OBJIAJICHUE HAaBBIKAMH YCTHBIX, IUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BbIUYNCICHUI:

OTIepUPOBaHUE MOHATUSMU: HATYpAIbHOE YUCIO, 1I€JI0€ YHCIO0, OOBIKHOBEHHAs APOOb, 1eCATUUHAS
Ipo0Ob, CMEIIaHHOE YKCII0, PAllMOHAIIBLHOE YUCIIO, UPPALIMOHAIBHOE YUCIIO;

HCII0JIb30BaHME CBOMCTBA YUCEI U 3aKOHOB apu(METHUECKUX OINEpalHii ¢ YhucIaMu MpH
BBITIOJTHEHUH BBIYUCIICHUN;

KCIOJIb30BAHKUE MTPU3HAKOB IEIMMOCTH Ha 2, 5, 3,9, 10 nipu BbINOJHEHUHN BEIYUCICHUNA U PEIICHUH
3a/1ay;

BBITIOJTHEHUE OKPYTJIEHUS YUCEI B COOTBETCTBUU C IIPABUIJIAMU; CPABHEHHE YNCE;

OLICHUBAHUE 3HAUYECHMS KBAJIPATHOTO KOPHS U3 MOJIOKUTEIBHOIO 1IEJIOr0 YNCa;

4) OBJIAJICHUE CHMBOJBHBIM S3BIKOM aireOpbl, MpHEMaMH BBIMIOJHEHUS TOXKICCTBEHHbBIX
npeoOpa3oBaHUN BBIPAKEHUH, pELIeHHs YypaBHEHUH, CHUCTEM YpaBHEHHH, HEpaBEHCTB U CUCTEM
HEPaBEHCTB; YMEHHs MOJEIUPOBATh pealibHble CUTYAIlUU Ha S3bIKE aJIreOpbl, UCCIIeI0BaTh MOCTPOECHHBIE
MO/JIEJIH C MCIIOJIb30BaHHUEM alrapara ajireOpbl, HHTEPIPETUPOBATh MOTYUYEHHBINH Pe3yNbTat:

BBITMIOJTHEHUE HECIIOKHBIX MPeoOpa3oBaHMi JUIsl BBIUMCIEHUS 3HAYEHUH YHCIIOBBIX BBIPAXKEHUH,
COJIepIKallluX CTENEHH C HATYPAJIbHBIM I10KA3aTeIEM, CTEIIEHH C LIEJIbIM OTPULATENIBHBIM I10KA3aTEIEM;

BBITIOJTHEHUE HECJOXKHBIX MpeoOpa3oBaHMi IENbIX, JAPOOHO palMOHAJbHBIX BBIPAKEHUH U
BBIPQXKEHUH C KBAJApPaTHBIMM KOPHSMH; DPACKPBIBATh CKOOKHM, NPUBOJUTH MNOJOOHBIE cIaraeMele,
UCIOJIb30BaTh (POPMYIIbI COKPALIEHHOTO YMHOXEHUS;

pelIeHNEe JIMHEHHBIX M KBAaJAPATHBIX YPAaBHEHUH M HEPABEHCTB, YPaBHEHUN U HEPABEHCTB
CBOJIAIIMXCA K JIMHEHHBIM MM KBaJIPAaTHBIM, CUCTEM YpaBHEHHUH M HEPAaBEHCTB, M300pakeHHE pelIeHuit
HEPABEHCTB U UX CUCTEM Ha YNCJIOBOH MPsAMOIL;

5) OBJIAZICHUE CHUCTEMOW (PYHKIMOHAIBHBIX TOHATHH, pa3BUTHE YMEHHS HCIOJIb30BaTh
(byHKIMOHATBHO-TpadUUECKUe MPEICTABICHUS U PEIICHHs Pa3IYHbIX MATEMAaTHUECKUX  3a]ad,



Ui ONMCAHUA W aHaJn3a peabHbIX 3aBUCUMOCTEH:  ONpEIENIEHUE  IO0JIOKEHUS
TOYKH II0 €€ KOOpAUHATaM, KOOPJAUHAThI TOYKH 110 €€ IT0JIOKEHHUIO Ha TUNIOCKOCTH;

Hax0oXJeHWe Mo rpaduKy 3HAYCHWH (YHKIUHU, OOJIACTH ONpEICIICHUs, MHOKECTBA 3HAYCHUH,
HyJael (QYHKIUU, TPOMEKYTKOB 3HAKOIOCTOSHCTBA, IPOMEKYTKOB BO3pacTaHWs M yObIBaHUS,
HanOOJIBIIETO U HAUMEHBIETO 3HAUCHHSI (PYHKIINU;

nocTpoeHue rpaduka JMHEHHON U KBaJpaTHIYHON (YHKITHIA;

omepupoBaHne Ha 0a30BOM YpPOBHE TMOHATHSAMH: IIOCIEAOBATEIBHOCTh, apudMeTHyecKas
IIPOrpeCCusi, FTEOMETPUYECKAs IPOTPECCUS;

MCIIOJIb30BAHNE CBOMCTB JIMHEHHOM M KBAaJpaTHUHOW (PYHKIMH M MX TPaQUKOB IPH PEIICHUH 33124
U3 IpyTUX y4eOHbIX IPEIMETOB;

6) OBJIQJICHUE TI'€OMETPUYECKUM S3BIKOM; Pa3BUTHE YMEHHUS HCIOJIB30BaThb €ro JUIsl OIMCAHUsA
IIPEIMETOB OKPY)XKAlOIIEr0o MHpa; Pa3BUTHE IPOCTPAHCTBEHHBIX IPEICTABICHHUM, H300pa3uTENbHbIX
YMEHUH, HaBBIKOB N'€OMETPUYECKUX ITOCTPOCHUM:

OTIEPHPOBAHUE TOHATUSMU: (UTYpa, TOUKA, OTPE30K, MpsiMast, JIyd, JIOMaHas, Yroyl, MHOTOYTOJIbHUK,
TPEYTOJIbHUK M YETHIPEXYTOJIBHUK, MPSIMOYTOJBHUK U KBAJAPaT, OKPYKHOCTh M KPYT, MPSIMOYTOJBHBII
napajuiesienunes;, Kyo, map; u300pakeHue H3ydaeMblx (UTYp OT PYKH M C TOMOIIBIO JIMHEHKH U
HUPKYJIA;

BBITIOJTHEHUE W3MEpPEHUs JUTMH, PACCTOSHHUN, BEJIMYUH YIIIOB C MOMOINBIO WHCTPYMEHTOB IS
W3MEPEHUH JIIUH U YIJIOB;
7) (dbopMupOBaHHE CHCTEMATHYECKIX 3HAHHH O IUIOCKUX (PUTypax U MX CBOWCTBAX, MPEICTaBICHUI
0 TPOCTEUIINX MPOCTPAHCTBEHHBIX TENaX; Pa3BUTHE YMEHHWH MOJEIUPOBAHUS pEAbHBIX CHUTYalllid Ha
SI3BIKE TEOMETPUH, UCCIICIOBAHUS TIOCTPOCHHON MOJICIH C MCIIOJIb30BAaHHEM I€OMETPUIESCKUX TIOHATHI H
TeopeM, anmnapaTa anreOpbl, peeHus] TEOMETPUICCKUX U TIPAKTUIECKUX 3a1ad:

ornepupoBaHre Ha 0a30BOM YpOBHE MOHITUSIMHU: PABEHCTBO (PUTYp, MapaylIeIbHOCTh
U TEePHeHIUKYISIPHOCTD MPSMBIX, YTIIbl MEXKIY MPSAMBIMU, IEPIEHANKYIIAP, HAKIOHHAs, POESKIUS;

MIPOBEJICHUE 10KA3aTEIbCTB B TEOMETPUH;

orepupoBaHue Ha 0a30BOM YpPOBHE MOHITUSIMHU: BEKTOP, CyMMa BEKTOPOB, IPOM3BEIEHUE BEKTOPa
Ha YMCII0, KOOPJMHATHI Ha MJIOCKOCTH;

pelIeHre 3a/1a4 Ha HaX0)K/IEHUEe TeOMETPUYECKUX BEIHUMH (IJMHA U PACCTOSHUE, BETMYMHA yIJIa,
IUI0IA/1b) 1O 00pa3laM WK alropuTMaM;
8) OBJIaJICHUE MPOCTEHIINMH CIIOCOOaMH MPEACTaBICHUS M aHaiu3a CTaTHUCTUYECKUX IaHHBIX;
(dbopMHpoBaHHE IPEICTABICHUNA O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B pealbHOM MHUPE U O PA3IUYHBIX
crnocobax HMX M3YyYeHHs, O MPOCTEUIIUX BEPOATHOCTHBIX MOJEINSAX; Pa3BUTHE YMEHHMH H3BJIEKATh
nH(popMalKIo, MPEACTABICHHYIO B Ta0llMllax, Ha JUarpaMMax, rpadukax, ONUChIBaTh U aHAIU3UPOBATh
MacCHUBBI YHCJIOBBIX JaHHBIX C MOMOMIbIO MOIXOSIINX CTATUCTUYECKUX XapaKTePUCTHUK, UCIIOJIb30BATh
MMOHMMAaHKE BEPOSITHOCTHBIX CBOWCTB OKPYKAIOIIUX SIBICHUN MTPU MPUHATHH PEIICHUN:

(dbopMHpOBaHKE MIPEACTABICHHS O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOATHOCTU CIIy4allHOTO
COOBITHS;

pelIeHrne MpoCTeHInX KOMOMHATOPHBIX 33/1a4;

OTpe/ieNIieHuEe OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YMCIOBBIX HA0OPOB;

OIICHUBAHME U BBIUMCIICHUE BEPOATHOCTU COOBITHSI B MPOCTEHUILINX CIydasiX;

HaJIMYME MPEJCTABICHUS O POJIM IPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUH, O POJIU

3aKoHa OOJIBIIMX YKMCET B MACCOBBIX SIBJICHUSAX; YMEHUE CPAaBHUBATH OCHOBHBIE CTATUCTUYECKUE

XapaKTepUCTUKH, OJTy4YEeHHbIE B IPOIIECCE PeIIeHUs PUKIAJHOM 3a/1a41, U3yYEHUs pealbHOTO

SIBJIICHUS,
9) pa3BUTHE YMEHUH NMPUMEHSATh U3yYEHHbIE MOHSITHUS, PE3yabTaThl, METObI JJIS PEIIEHUs 3a/1au
MPAKTUYECKOTO XapakTepa M 3aJad U3 CMEXHBIX AMCLUUIUIMH C UCIOJIb30BAHHUEM INPH HEOOXOIUMOCTH
CIPAaBOYHBIX MAaTEpUANOB, KOMIIBIOTEPA, MOJB30BATHCS OLEHKOW W NPUKUAKOH NPU HPAKTUYECKUX
pacuerax:

pacrno3HaBaHHe BEPHBIX M HEBEPHBIX BbICKA3bIBAHMUIA;

OLICHUBAHHE PE3yJIbTATOB BBIUMCIICHUI MPH PEIICHUN PAKTUYECKUX 3a]1a4; BBIOJIHEHHE

CPaBHEHHUS YUCEIl B PEAIbHBIX CUTYAIIHSIX;

MCIO0JIb30BAHNE YHCIIOBBIX BRIPAKEHUHN TIPU PELICHUH MPAKTUYECKUX 3a7a4 U 3a7a4 U3 APYTrux

y4eOHBIX MPEIMETOB;

peleHre MPakTUYECKUX 3a/1a4 ¢ MPUMEHEHUEM MPOCTEHIITNX CBOUCTB (QUryp;



BBITIOJTHEHUE MPOCTEHITNX MOCTPOCHUN M U3MEPEHUI Ha MECTHOCTH, HEOOXOIMMBIX
B pEalbHOMU KU3HU,
10) dbopmupoBanre UHPOPMANMOHHOW W  AITOPUTMHYECKONW KyIbTYphl; (opMupoBaHHE
MIPEJCTABICHNUS O KOMIIBIOTEPE KaK YHUBEPCAIIbHOM YCTPOHCTBE 00paboTKu nHpopMarmmy;
pa3BUTHE OCHOBHBIX HABBIKOB U YMEHHUI HCIOJIb30BAHUS KOMIIBIOTEPHBIX YCTPOICTB;

11) (opmMupoBaHue NPEACTABICHUS 00 OCHOBHBIX M3Y4aeMBbIX MOHATHAX: HH(OpMAIHs,
QJIITOPUTM, MOJIEJIb - U UX CBOWCTBAX;
12) pa3BUTHE  AITOPUTMUYECKOIO  MBIIIJICHUS, HEOOXOOuMOoro Juisi  NpoQeccrOHaNIbHON

JESTETHHOCTH B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE YMEHUN COCTABUTH U 3aIIUCATh AJITOPUTM JUIsl KOHKPETHOTO UCIIOJIHUTES;

dbopMupoBaHHE 3HAHHA 00 AITOPUTMUYCCKUX KOHCTPYKIHUSAX, JIOTHYCCKHX 3HAYCHHUSX WM OIEpaIlHsiX;
3HAKOMCTBO C OJTHUM U3 SI3bIKOB IMPOTPAMMHUPOBAHUSA U OCHOBHBIMU AITOPUTMUYECKUMHU CTPYKTYpaMu -
JINHEMHOM, YCTIOBHOM M IIUKIINYECKOM;

13) ¢bopMmupoBaHre yMeHUH (opMaTu3alud M CTPYKTYpUpPOBaHHUS HH(OpPMaLMM, YMEHUs
BBIOMpATh CIIOCOO MPEJICTaBICHUS IAHHBIX B COOTBETCTBUU C ITOCTABJIIEHHOM 3a7auell - TaOIUIIbI, CXEMBI,
rpaduky, AMarpaMMbl, C MCIOJb30BAaHHUEM COOTBETCTBYIOIIMX IPOTPAMMHBIX CpEeACTB 00pabOTKU
JTAHHBIX;

(dbopMupoBaHHE HABBIKOB M YMEHHH O€30MacHOTO U II€JIECOOOpPAa3HOro TMOBEJAEHUS MpU paboTe ¢
KOMIBIOTEPHBIMH TIporpaMMamMu U B lHTepHETE, yMeHUs co0It01aTh HOPMBI HHPOPMAIIMOHHOM STUKU U
npasa

Ili1anupyemble mpeaAMeTHbIE Pe3yJbTaThl 0CBOEHHUS Y4eOHOI0 npeamera
7 Kkaace
JJIeMeHThI TEOPUHU MHOKECTB M MATEMATH4YeCKOM JIOTUKH
Y4yeHuK HAYYHUTCH:
- OnepupoBath Ha 6a30BOM YPOBHETIOHATHSIMH:  MHOXKECTBO, 3JIEMEHT MHOXKECTBA, ITOJMHOXECTBO,

MIPUHA/IICKHOCTD;

- 3aaBaTh MHOKECTBA MEPEUUCICHUEM UX JIEMEHTOB;

- HAXOJIUTh TepeceyeHue, 00beIMHEHNE, TOAMHOKECTBO B IPOCTEUIITUX CUTYALIUSX;

- OIepHUpoBaTh Ha OA30BOM YPOBHE MOHATUSIMU: OINPENIEICHHUE;

- IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI 7S TOATBEPKACHUS CBOMX BBICKA3bIBaHUM.

B noBcegHeBHOIM KU3HM U NP U3YyYeHUH APYTUX MPeIMeTOB:

- OLICHUBATh PE3YNIbTAThI BEIUMCICHUN IPU  PELICHUH MPAKTUYECKUX 3a]1a4;

- BBIMIOJIHATH CPABHEHUE YHCEIl B PEATIbHBIX CUTYAIUIX;

- COCTaBJISITh YUCIIOBbIC BBIPQKEHUS IMPH PEUICHUM MPAKTUYECKUX 3a7ad U 3aJad U3 JIPYruxX ydeOHBIX
MIPEeIMETOB.

Y4YeHUK NOJy4YUT BO3MOKHOCTh HAYUYHThCS:

- OnepupoBath MOHATUAMU:  OINpPEACTICHHE, MHOXECTBO, XapaKTEPUCTUKH MHOXKECTBA, DIEMEHT
MHO>KECTBa, IIyCTO€, KOHEYHOe U OeCKOHEYHOE MHOXECTBO, IOJMHOXECTBO, MPUHAIICKHOCTD,
BKJIIOUEHHUE, PABEHCTBO MHOXKECTB;

- n300pakaTh MHOYKECTBA M OTHOIIIEHHE MHOKECTB C TIOMOIIBIO KPYTroB Diinepa;

- OMpEeNIeNSITh MPUHAATIEKHOCTh dJIEMEHTa MHOXKECTBY, 00bETMHEHUIO U TIEPECEUCHHUI0 MHOYKECTB;

- 33/1aBaTh MHOYKECTBO C MMOMOIIBIO NTEPEUNCIICHUS HIIEMEHTOB, CIIOBECHOTO OTIHCAHMUS,

B noBceaHeBHOI KU3HM U NMPH U3YyYEHUH APYTUX MPeIMETOB:

- CTPOUTH IEMOYKHA YMO3AKIIIOUEHUI Ha OCHOBE UCIOJIb30BAHUS MTPABHII JIOTHKHU;

- UCTOJIb30BaTh MHOECTBA, ONEPAIMH C MHOKECTBAMH, UX Tpaduyeckoe MpeaCTaBICHUE ISl OTTUCAHHS
pEAbHBIX MPOIIECCOB U SBJICHUH.

Yuciaa
Y4eHuKk HAYy4YHTCHA
* OnepupoBaTbHa 0a30BOM YpOBHE NOHSATHSAMM: HaTypajlbHOE YHCJO, IeJIoe YHCIIO,

OOBIKHOBEHHAs Jpo0b, 1ecsATUYHAast 1poOb, CMEIaHHas Ipo0b, pallMOHATIBHOE YUCIIO;
*  Hcnosb30BaTh CBOMCTBA YUCEIN U NIPABUIIA ACUCTBUI IIPU BBINIOJIHEHUH BBIYHUCICHUM;



° CpaBHHBATH YUCJIA.

B HOBCCHHeBHOﬁ JKU3HHU U IIPH U3YYCHHUH APYI'UX NIPECAMETOB:
° OLCHUBATL PE3YyJIbTAThI BBIYHCIICHHI npu PCIICHUHU MPAKTHYCCKUX 3a/1a4,

*  BBINOJIHATH CPABHEHUE YMCEIT B PEATBHBIX CUTYAIUX;
*  COCTaBJIATHYMCIIOBBIC BBIPHKCHUS MPHU PEIICHUH MPAKTUYECKUX 3alad M 3a1a4 U3 APYrux
y4eOHBIX PEIMETOB.

Yuyenuk IMOJIYYMT BO3MOKHOCTb HAYIYUTHCH
® OHepI/IpOBaTI) MOHATUAMMU: MHOXCCTBO HATYpPAJIbHBIX YHCCJI, MHOXXCCTBO HLCJIbIX YHCECI,

MHO’KECTBO PAl[MOHAJIbHBIX YHCEIT,

*  BBIIOJHATH BBIYKUCICHUS, B TOM YHUCJIE C HCIIOJb30BAHUEM MPHUEMOB PALUOHAIBHBIX
BBIYHCIICHUM;

*  CpaBHHBATh PAlMOHAIBHBIC YHCIIA;

*  MPEACTaBJIATH PAIMOHAIBHOE YHCIIO B BUJIE JCCATUIHON IpOOH

*  YHOPSIIOYUBATH YUCIIA, 3aTTUCAHHBIC B BUJIE OOBIKHOBEHHOM U JIECITHYHON APOOH;
B noBceHeBHOM KU3HU U NIPU U3YyYEHUM APYrUX MPeAMETOB:

*  BBINOJHATH CPABHEHUE PE3YJIbTATOB BHIYMCICHUN NTPU PELIEHUN MTPAKTUYECKHUX 3a/1a4;

*  COCTaBJIATh M OLEHWBATh YHCJIOBBIE BHIPAKCHUS MPHU PEIICHUH MPAKTUYECKHUX 3a/1a4d U 3a]a4
W3 IPYTrUX y4eOHBIX TPEIMETOB;

ToknecTBeHHBIE IPeo0pa3oBaHUs
Y4eHuK HAY4YUTCH:

- BEIoIHATE HECTIOKHEIE HpeO6p330BaHI/I$I JJIA BBIYUCIICHUSA 3Ha4YeHUHU YUCJIIOBBIX BLIpa)KeHHﬁ,
COJIep’KalluX CTENEeHH C HATYpaJbHbIM ITOKa3aTeseM;

- BBIIIOJIHATh HECJIOKHBIE TpeoOpa3oBaHMs LETIbIX BBIPAKEHUN: pPACKPbIBaTh CKOOKH, HPHUBOJIUTH
MOoJ0OHBIE CaracMble;

- HCIOJIb30BaTh (POPMYIIBI COKpAIIEHHOTO YMHOXEHHS (KBaJpaT CyMMBbI, KBaJIpaT Pa3HOCTH, Pa3HOCTb
KBaJpaToB) JUIS  YOPOIIEHUS BBIYMCICHUI 3HAYCHUH BBIPOKCHUA;

B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

- IOHUMAaTh CMBICJ 3aIIMCH YKCIIa B CTAHAAPTHOM BHU/IE;

- OIepUpoBaTh HA0A30BOM YPOBHE MOHITUEM «CTaHJAPTHAs 3alKCh YHUCIAY.

Y4YeHUK NoJIy4YuT BO3MOKHOCTh HAYUYUThCS

- OnepupoBath NOHATHUAMYU CTENICHH C HATYPAJIBHBIM [T0OKa3aTeJIeM;

- BBITNIOJIHATH NMPEOOPa30BaHUSI LENbIX BBIPAXKEHUMA: AEHCTBHUS C OJHOWIEHAMHU (CIOKEHUE, BHIYUTAHUE,
YMHOEHUE), ACUCTBUS ¢ MHOTOUJICHAMH (CJIOKEHHE, BBIUMTAHUE, YMHOKEHHUE);

- BBINOJIHATH Pa3j0KEHUE MHOTOWIEHOB Ha MHOXUTEIM OJAHMM M3 CIOCOOOB: BBHIHECEHHME 3a CKOOKY,
IPYNIUPOBKA, UCTIOIB30BaHUE (POPMYI COKPAIIEHHOTO YMHOXKECHHUS,

- BBIJICNIATH KBaIpaT CyMMbI U Pa3HOCTHU OJTHOUJICHOB.

B noBcegHeBHOIM KU3HM U NP U3YyYEHUH APYTUX MPeIMETOB:

- BBITIOJIHATH MTPE0Opa30BaHus U ICHCTBUS C YHCIAMH, 3alIMCAHHBIMH B CTAHAAPTHOM BH/IE;

- BBIMIOJIHATh TPeoOpa3oBaHusl anreOpanyecKuX BBIPAKEHHM MPH PEIIeHUU 3aady APYTUX yueOHBIX
MPEAMETOB.

YpaBHeHus
Y4YeHUK HAYy4YUTCH:
- OnepupoBathb Ha 6a30BOM ypOBHE MOHATUSIMHU: PaBEHCTBO,  YHUCJIOBOE  PAaBEHCTBO,
YPaBHEHUE, KOPEHb YPAaBHEHUS, PELICHUE YPABHEHHUS, IPOBEPATH CIIPABEIIUBOCTh YUCIOBBIX
PABEHCTB;
- IPOBEPATH,ABJISACTCS JIM JTAHHOE YHUCIIO PELIEHUEM YPAaBHEHUS,
B noBceHeBHOM KM3HM U NIPU U3YYECHUH APYTUX MPEAMETOB:

- COCTaBJISITh M pEIIaTh JMHEHHbIE YPaBHEHUS MpPU PELICHUM 3a]iad, BO3HUKAIOUINX B JIPYTrUX Y4eOHBIX
npeaMeTax.



Y4YeHHK MoJTy4YUT BO3MOKHOCTD HAYYHMThCS:

- OnepupoBath NOHATHUSAMU: YPAaBHEHUE, KOPEHb  YPAaBHEHHUS, DPABHOCUIIbHbBIC

YpaBHEHUS;

- pemiartb JUHEMHbIE YPAaBHEHMsSI U YPAaBHEHUS, CBOJUMBIE K JIMHEMHBIM C IOMOIBIO
TOKJIECTBEHHBIX NPE0Opa30BaHMUIi;

- peliath ypaBHEHUS CLIOCOOOM Pa3lIoKEHHsI Ha MHOYKUTEIH;

- pemiatb  JIMHEWHbIE YpaBHEHMSI C TapaMeTpaMu;

- pelaTh HECJIOKHBIE YPABHEHHUS B LIEJIBIX YHCIIAX.

B noBcegHeBHOM KU3HM U NIPH U3YYEeHUH APYTUX NPeJIMeTOB:

- COCTaBJIATh U peIlaTh JUHEHHbIE ypaBHEHMs, YPaBHEHMs, K HUM CBOJSIIMECS, IPU PEIICHUHU 3ajay
JPYrux y4eOHbIX IPEIMETOB;

- BBITNOJHATH OLIEHKY MPaBA0NOA00MS pe3yibTaToOB, MOJIYy4aeMbIX MPH PELIEHUU JUHEHHBIX YpaBHEHUU
IIpY pelIeHNH 3aJa4 JPYTruX y4eOHbIX IPEIMETOB;

- BBIOMPATh COOTBETCTBYIOIIME YpPaBHEHHUS Ul COCTaBJIEHUS MaTeMaTH4eCKOW MOJEeIN 3aJaHHOU
peaTbHOM CUTYallMKU WUJIW NPUKIATHON 3a1a4u;

- YMETb WHTEPIPETUPOBATH MOJYYEHHBIH IMPU PEIICHUU YPAaBHEHMs PE3yJIbTaT B KOHTEKCTE 3aJaHHOU
peanbHOM CUTYallMy WJIW MPUKIIATHOW 3aa4H.

D yHKIUHT
YyeHUK HAYUHTCSI:
- ONpEeNeNATh MOJIOKEHHE TOYKM MO €€ KOOpJIMHATaM, KOOPJIMHATHI TOYKHA IO €€ TMOJIOKEHHUIO Ha

KOOPJIMHATHOM TJIOCKOCTH;

- CTPOUTDH HA KOOPAUHATHON MIOCKOCTH F€OMETPUUECKHE N300paKEHUSI MHOXKECTB, 3a/laHHBIX

anreOpandecKu;

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

- HCIOJIb30BaTh TIpadUKH pealbHbIX MPOLECCOB U 3aBUCHUMOCTEH ISl OMpENEeNeHHUs WX CBOWCTB

(HamOOJTBIITNE M HAMMEHBIITNE 3HAYCHUS );

Y4YeHUK NOJy4YUT BO3MOKHOCTh HAYUYHUThCS:

- CTPOUTH I'paUKH MPOCTEHIINX 3aBUCUMOCTEMH, 3aJJaHHBIX aJIre0panyecKUMU COOTHOLIECHUSIMU;

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

- WUTIOCTPUPOBATH C TIOMOIIBIO rpaduKa peaabHy0 3aBUCUMOCTD MIJIH MPOLIECC 0 UX XapaKTepUCTUKAM;
TexcToBBIC 3a1a4H

- Pemiate mpocThie U CIOKHBIE 3a/1a4H PAa3HBIX THIIOB, a TAKXKE 3a/1a4M MOBBIILIEHHOW TPYAHOCTH;

- HCTOJb30BaTh pa3Hble KpaTKHUE 3aliCH KaK MOJETH TEKCTOB CIIOKHBIX 3a/1ad Ui MOCTPOSHUs

MTOMCKOBOW CXEMBI U pElICHUS 3a/1aY;

- paznuyaTth MOJENb TEKCTa M MOJENb PElIeHUs 3a7ayd, KOHCTPYHPOBaTh K OJHOM MOJENU pPEelleHUS

HECJIOKHOM 3aJ]aui pa3Hble MOJETHN TEKCTa 3a/1a4H;

- 3HaTh U MPHUMEHSTh 00a criocoba Moucka perieHus 3a1ad (0T TpeOOBaHUS K YCIOBUIO U OT YCIOBUS K

TpeOOBaHUIO);

- BBIJICNIATD JTAIbl PeHICHUS 33a4 U CoJepKaHNe KaKI0ro JTara;

- YMETh BBHIOMpATh ONTUMAIbHBIA METOJ PElIeHHUs 3a]a4yll U 0CO3HaBaTh BHIOOP METO/a, pacCMaTpPUBATh

pa3IUYHbIE METOIbI, HAXOIUThH PAa3HbIE PEIICHHUS 3a/1a4H, €CITH BO3MOKHO;

- aHATTU3UPOBATH 3aTPYJHEHHUS TIPU PELICHUH 3a/1a4;

- BBIMIOJIHATH Pa3IMYHbIe TIPEOOpa3oBaHUsl MPEUIOKEHHON 3a7aud, KOHCTPYMPOBATh HOBBIC 3a/1aud U3

JTAHHOM, B TOM YHCIIe OOpaTHEIE;

- UHTEPIPETUPOBATh BBIUMCIUTEIbHBIC PE3yAbTAaThl B 3a/ladye, HCCIEAOBATh IMOJTYYEHHOE pEeIIeHUE

3a/1a4u;

- aHaJTU3UPOBATh BCEBO3MOYKHBIE CHTYAIlMH B3aUMHOTO PACIOJIOKEHHS IBYX OOBEKTOB U M3MEHEHHE UX

XapaKTePUCTUK TPU COBMECTHOM JBWKEHUU (CKOPOCTh, BPEMs, PAacCCTOSHUE) TMPU PEIICHUU 3a]ad Ha



JBUKEHHE IBYX OOBEKTOB KaK B OJTHOM, TaK U B IPOTHUBOTIOJIOKHBIX HAPABICHHUSIX;
- HCCJEI0BaTh BCEBO3MOJXKHBIE CUTYallUU IPU PELIEHUU 337ay Ha JBUIKEHHE II0 pEKe, paccMaTpUBaTh
pa3HbIE CUCTEMBI OTCUETA;
- pemath pa3HOOOpa3HbIE 3a/]auu «Ha YaCTH», pelaTh 1 000CHOBBIBATh CBOE pEIICHUE 3aj1ay (BBIICISATh
MaTeMaTHYECKYI0 OCHOBY) Ha HaXOXKJIEHHE 4acTH YMCJIa U YHUCJIA 110 €ro 4acTH Ha OCHOBE KOHKPETHOIO
cMbIcIa Apoou;
- OCO3HaBaTh M OOBSCHATH HJICHTUYHOCTH 33J1a4 Pa3HBIX THUIIOB, CBS3BIBAIOIIUX TPU BEIWYWHBI (HA
paboTy, Ha TIOKYIIKH, HA JBUKCHHE ). BBIICIATH 3TH BEJTUYUHBI M OTHOIIICHUS MEXTy HUMH, IPUMCHSITh UX
IIPY PEIICHUN 3371a9, KOHCTPYHPOBATH COOCTBEHHBIC 3371a4 YKa3aHHBIX THIIOB;
- pemaTh 3a/1a41 Ha MPOLEHTHI, UCTIOIB3Ys pa3HbIe CIIOCOOBI;
- pemarth JOTHYECKUE 33aJa4l Pa3HBIMHU CIIOCO0AMH, B TOM YHUCIIE, C ABYMS OJIOKaMH U € TpeMs OJIoKaMu
JaHHBIX C ITOMOIIBIO TAOJIHNIL;
- pemiaTh 3a7a4dl MO0 KOMOMHATOPUKE W TEOPHH BEPOSITHOCTEH HAa OCHOBE HMCIOJB30BAHHUS M3Y4EeHHBIX
METO0/I0B M1 000CHOBBIBATh PEILICHUE;
- peliaTh HeCJI0XKHbIE 3aJ]a4l [0 MAaTEMaTHUYECKON CTaTUCTHKE;
- OBJIQJIETh OCHOBHBIMH METOJAaMU PEIICHUS CIOKETHBIX 3aj7ad: apu(PpMETHUYECKUN, anreOpandecKuid,
nepedop BapuaHTOB,
B noBceaHeBHOM KU3HM ¥ IPH U3YYEHUH APYTUX MPEIMETOB:
- pemaTh W KOHCTPYMPOBATh 3a/ladyd Ha OCHOBE PACCMOTPEHHUSI PEATbHBIX CUTYallMii, B KOTOPBIX HE
TpeOyeTCsl TOYHBIN BBIYNCITHTEILHBIA PE3YIIbTAT;
- pemiarthb 3a/1la4M Ha JBM)KEHHE 10 peKe, paccMaTpuBas pa3Hble CUCTEMBI OTCUETA.

CraTucTuka U Teopusi BEPOSATHOCTEMH
Y4YeHUK HAYYHUTCS
- NMerp mpencTaBieHHE O CTAaTHUCTUYECKUX XapaKTEPUCTHUKAaX, BEPOSATHOCTU CIIy4allHOTO COOBITHS,
KOMOMHATOPHBIX 3a/1a4ax;
- pemiatb  mpocTeiie KoOMOMHATOPHBIE 3a]Ja4l METOJIOM MPSMOTO M OPraHM30BaHHOTO Mepedopa;
- IPEACTaBIAThH JaHHBIE B BUE TaOIUL, UarpaMM, rpapuKoB;
- yuTaTh  UH(OpMaIMIO, PEACTABICHHYIO B BUIE TaOIUIbI, TUarpaMMbl, rpaduka;
- OIIpeNIeNsITh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKU YHCIOBBIX HAOOPOB;
B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX NMPeIMeTOB:
- OLIEHUBATh KOJINYECTBO BO3MOYKHBIX BAPUAHTOB METOJIOM Iepedopa;
- UMETb IMPE/ICTABICHHUE O POJIM MPAKTHUUECKU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHI;
- CPaBHUBATh OCHOBHbBIEC CTATHUCTUYECKHE XapaKTEPUCTUKH, TOJIydeHHbIE B IMpoOIecce peUIeHUs
MIPUKIIATHOM 3a/1a4M, U3YYEHUS PEAIbHOTO SIBJICHHS,
- OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITUIN U SIBJICHUN B HECIIOKHBIX CUTYaIUAX.
Y4YeHUK NOJy4YUT BO3MOKHOCTh HAYUYHThCS:
- OnepupoBaTh MOHATHAMH: CTOJIOUAThle U KPYrOBbIE JUarpamMmbl, TaONWIIBI JAHHBIX, CpEIHEe
apudmernyeckoe, MeraHa, HanOoJIbIlIee U HAMMEHbIIIee 3HAUeHUS BEIOOPKH, pa3MaxX BHIOOPKHU;
- U3BJICKaTh HH(POPMAIIHIO, IPEACTABICHHYIO B TAONMUIAX, HA AUArpaMMax, rpadukax;
- COCTaBJISITh TAOJHUIIBI, CTPOUTH AUArpaMMBbl U TpaUKU Ha OCHOBE JaHHBIX;
- OMEPHUPOBATH MOHATHEM: (PAKTOpPHUAT YHCIIA.
- MPUMEHSTH MPABUIIO TPOU3BEICHUS MIPU PEIICHUN KOMOWHATOPHBIX 33/1a4;
- OmepupoBaTh TMOHATHSAMH: CIyYaWHBIM OMBIT, CIy4ailHBIA BBIOOp, HWCIBITAHUE, JIIEMEHTapHOE
ciydaifHoe coObITHE (MCXO0/T), KIIACCHUECKOE OTMPENIETICHHE BEPOSITHOCTH CIIy4alHOTO COOBITHS, OTIEPAIIHH
HaJ| CTy4ailHBIMU COOBITHSIMU;
- MPEACTaBIATh HHPOPMAIUIO C TIOMOIIBIO KPYTOB Diiiepa;
- pemiaTh 3a/Ja4dl HA BBIYMCIIEHHUE BEPOSITHOCTH C MOACYETOM KOJIMYECTBA BAPUAHTOB C TMOMOIIBIO
KOMOMHATOPHKH.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:



- U3BJICKATh,MHTEPIIPETUPOBATH U TPE0OPa30BLIBATh HHPOPMALIUIO, TPEICTABICHHYIO B Ta0IHIIaX, HA
ararpammax, rpaukax, OTpaXarollylo CBOMCTBA M XapaKTEePUCTUKH PEaTIbHBIX MTPOIIECCOB U SIBICHUIA;
- OIPEACTATHCTATHCTUYECKUE XapaKTEPUCTUKU BEIOOPOK 10 TabIHMIIaM, AMarpammam, rpaduxam,
BBINIOJIHATH CPABHEHHUE B 3aBUCUMOCTH OT LIEJIM PELICHUS 3a/1a4H;

- OIICHUBATHBEPOSITHOCTH PEATBHBIX COOBITHH U SBICHUH.

Hcropust MaTeMaTUKH
Y4eHHK HAY4YUTCH:
- OnuceiBaTh OTJENbHBIE BBIJAIOUIUECS PE3YIbTAThl, IOJYYEHHBIE B XOJI€ PA3BUTUS MATEMaTUKU
KaK HayKu;
- 3HaTh IIPUMEpPBl MATEMaTHYECKUX OTKPBITUH M HX aBTOPOB, B CBSI3M C OTEYECTBEHHOM U
BCEMUPHOU UCTOPHEN;
- IOHUMAaTh POJIb MATEMATUKH B pa3BUTHHU Poccun.
MeToabl MAaTEMATHKH
- BeiOupath noaxoaamuii H3y4eHHbINH METO JUIsl PEIIEHUS U3YYEHHBIX TUIIOB MAaTEMaTUYECKUX
3aza4;
- [IprBOIMTE IPUMEPHI MAaTEMAaTUYECKNX 3aKOHOMEPHOCTEN B OKPYXKAIOIIEH JAEMCTBUTEIBHOCTH U
MTPOU3BEICHUSIX NCKYCCTBA.

quﬂmc I[O.J'ly‘{l/lT BO3MOXKHOCTDH Hay‘ll/lTbCﬂ:

- xapaKTepmoBaTb BKJIaJd BBIAAKOIIUXCA MATECMATHUKOB B paSBI/ITI/Ie MAaTEeMAaTUK1 U HWHBIX Hay‘—IHI)IX
oOJacren;

- IOHUMATh POJIb MAaTEeMaTHUKH B pa3BuTUU Poccum.

MeToabl MaTEMaTUKU

- Ucnonp3ys M3y4YeHHBIE METO/IbI, TPOBOJIUTh JI0KA3aTEILCTBO, BBIIIOJIHATh
OTIPOBEPKEHUE;

- BBIOMpATh U3YYCHHBIC METOJIbI U UX KOMOWHAITUY IS PEIICHUSI MaTeMaTUYECKUX 3a]1a4;

- WCIIOJIb30BaTh MAaTEMAaTUYECKUE 3HAHUSA [UIS ONKMCAaHUS 3aKOHOMEPHOCTEH B OKpYXKaromen
JEHCTBUTEILHOCTH M TIPOU3BEACHHUSIX UCKYCCTBA;

- MPUMEHSTHh MPOCTEHIIINE MPOrPaMMHBIC CPEACTBA U AJIEKTPOHHO- KOMMYHUKAIITMOHHBIC CHUCTEMBI MPHU
peleHur MaTeMaTUYECKHUX 3a]1a4.

8 ki1ace
BocbMukaccHMK HAYYUTCS (/1 MCIIOJIb30BAHUSI B MIOBCEIHEBHOI KM3HU U 00ecredeHus

BO3MOKHOCTH yCIICIIHOT0 NPOA0JIKeHHs1 00pa3oBaHusi HAa 0a30BOM ypOBHe)
DJieMeHThI TEOPHH MHOKECTB M MAaTeMATHY€eCKOM JIOTHKH

* OnepupoBarb Ha 0a30BOM YpPOBHE IOHSTHUSMH: MHOXECTBO, 3JEMEHT MHOKECTBa,
MIOJAMHO>KECTBO, IIPUHAJIEKHOCTB;

* 3aJaBaThb MHOXECTBA MEPEUUCICHUEM UX DJIEMEHTOB;

* HaxOJWTb NepeceueHne, 00beTMHEeHNE, TOAMHOKECTBO B MPOCTEHIINX CUTYaLU SIX;

* omepupoBaTh Ha 0a30BOM YpOBHE NOHATUSIMH: OIIpeJelIeHHue, aKcuoma, Teopema,
JI0Ka3aTeNbCTBO;

* MPHUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JJIs TOATBEPKHEHHS CBOMX BBICKAa3bIBAHUI

B noBcegHeBHOM KU3HM U NPH U3YYCHUH APYTUX MPeIMETOB:

* HCIIOJIb30BaTh TpaUuecKoe TMpeICTaBIEHUE MHOXKECTB JJIs OINUCAaHUA pealbHBIX

MIPOLIECCOB | SBJICHUH, PU PEIICHUH 3a/1a4 IPYTHX y4EOHBIX MPEAMETOB
Yucaa
B noBceHeBHOM KMU3HHU M NIPU M3YyYECHUHM APYrUX MPEeAMETOB:

¢ OLCHHBATH PC3YJIbTAThI BBIUMCIICHHUH IpH pCHICHUHN NPAKTUYCCKUX 3ada4;



* BBITNIOJHATH CPABHEHUE YHCEN B PEATBHBIX CUTYAIUSX;

* COCTaBJIATH YHCJIOBBIC BBIPAKCHUS MPH PELICHUU NPAKTUYECKUX 33734 U 3a7a4 U3 JAPYTux
y4eOHBIX MPEIMETOB

ToxnecTBeHHbIE IPe0OpPa30BaAHUA

* BBINOJIHATH HECJOXHBIE MPEeoOpa3oBaHUsl IEJBIX BBIPAKEHHUH: pPAaCKpBIBaTh CKOOKH,
IIPUBOJIUTH IOJJOOHBIE CIaraeMele;

* HCIOJIb30BaTh (POPMYJIbI COKPAILIEHHOTO YMHOKEHUS (KBaJpaT CyMMBI, KBaJpaT Pa3HOCTH,
Pa3HOCTh KBAJPATOB) VISl YIPOIIECHUS BBIYMCICHUIN 3HAYEHUN BBIPAKCHHUI;

YpaBHeHUS] U HEPABEHCTBA

* OmnepupoBarb Ha 0a30BOM YpPOBHE TOHATHUSMHU: PABEHCTBO, YHCJIOBOE PAaBEHCTBO,
ypaBHEHHE, KOPEHb YPAaBHEHHS, PEIICHUE YPaBHEHUS;

* pemaTh CHCTEMbI HECJIOKHBIX JINHEHHBIX YPABHCHHIA,

* TIPOBEPSTH, ABISETCS JIM JAHHOE YHCIIO PEUICHUEM YpaBHEHHs (HEPaBEHCTBA);

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

* COCTaBIISITh W peIIaTh JMHEWHBIC YpaBHEHUS IPH PEUICHWH 33/a4, BO3HHKAIOIIUX B
JIPYTUX Y4eOHBIX TIpeIMeTax

LORIIN1700

* HaxOIWTbh 3HaYCHHE (YHKIMH IO 33IaHHOMY 3HAYEHHUIO apTyMEHTa;

* HaxOJWTbh 3HAYCHHE apTyMEHTA I10 33/IaHHOMY 3Ha4eHUI0 (DYHKIIUU B HECTIOKHBIX

CUTYAaITUsIX;

* OMNpeAensATh IOJIOKEHWE TOYKM M0 €€ KOOpAMHATaM, KOOpAMHAThl TOYKH MO €€
MOJIOKEHUIO Ha KOOPJMHATHOMN TUIOCKOCTH;

* 1o rpaduKy HaxXoAUThb 00OJacTb OMpPENENICHHS, MHOXKECTBO 3HAUEHUM, HyIU (QYHKIIHH,
MIPOMEXYTKHA 3HAKOMOCTOSIHCTBA, MMPOMEXKYTKU BO3pacTaHUs M yObIBaHMs, HauOOJblllee U HaUMEHbIIee
3Ha4YeHHs (PYHKITUH;

* cTpouTh rpaduK JUHEWHON (QYHKITNU;

* TIPOBEPSTH, SABIACTCA JIM JaHHBIM Tpaduk TpapukoM 3agaHHOW (YHKIUU (JTMHEWHOM,
KBaJIpaTUYHO, 00paTHON MPONMOPLIUOHATILHOCTH);

* omnpenensTh NpUOIMKEHHBIC 3HAYCHHS KOOPAWHAT TOUKH TepecedeHus rpadukoB

GbyHKIINIH;

B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

* HCMOJBH30BaTh CBOMCTBA JIMHEWHON (PYHKIIMM U ee rpaduK MPpU PEeLICHUH 3a]1ad U3 IPYTUX
y4eOHBIX PEIMETOB

CTaTUCTHKA U TeOpHs BEPOSATHOCTEH

* HUMETh MPEACTaBICHUE O CTATUCTUYECKHX XapaKTEPHUCTUKAX, BEPOSTHOCTU CIIy4yailHOrO
COOBITHSI, KOMOMHATOPHBIX 33]la4aXx;

* pemarh MpoCTellne KOMOMHATOPHBIE 33Jayd METOJIOM MpPSIMOrO0 U OPraHM30BaHHOTO
nepedopa;

* TPEICTABIATH JaHHBIE B BUJE TAONUII, AUarpaMM, TpaduKoB;

* yuTaTh HH(GOPMALUIO, IPEJCTABICHHYIO B BUE TaOIUIIbI, TUArpaMMbl, Tpaduka;

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPeIMETOB:

* OIICHHMBATh KOJMUYECTBO BO3MOXHBIX BAPUAHTOB METOJIOM Tepedopa;

TexcroBble 3a1a4u

* Pemats HeclOXKHBIE CIOKETHBIE 33/1a4U Pa3HBIX TUIIOB Ha Bce apu(METHIECKHE

JICNCTBUS,

* CTPOUTHh MOJENb YCIOBHS 3a7auyu (B BUAE TaOMUIIbI, CXEMbI, pUCYHKA WU ypaBHEHUS), B
KOTOPO# TaHBI 3HAYEHUS JABYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMYUH, C LIETBIO OUCKA PEIICHUS 3a/1a4H;

* OCYIIECTBJIATH CHOCOO MOMCKAa PELICHHs 3aayd, B KOTOPOM PACCYXAEHUE CTPOUTCS OT
yCJIOBHSA K TPeOOBAHUIO MM OT TpeOOBaHMUS K YCIOBUIO;



* COCTAaBIIATH IUIaH PELICHUS 3aauu;

* BBIJCIATH JTAlbl PEIICHUS 3a/1a4H;

* HHTEPIPETUPOBATH BBHIYMCIMUTENbHBIE PE3yJAbTaThl B 3a/aye, MCCIENOBATh IMOJyUYECHHOE
pelIeHne 3a/1a4y;

* 3HATh pPa3JIM4ue CKOPOCTEH 0OBEKTA B CTOSUYEH BOJIE, POTUB TCUCHHS U 110 TCUCHHUIO PEKU;

* pemath 33Ja4d Ha HAXOKJCHUE YaCTH YHCIIa U YUCIIA TI0 €r0 YacTu;

* pemaTh 3a/a4d pa3HBIX TUMOB (Ha paboTy, Ha MOKYIKH, HA JBI)KEHHE), CBSI3BIBAIOIINX
TPH BEJIMYUHBI, BELACISTH 9TH BETMYUHBI M OTHOILICHHUS MEXKTy HUMH,

* HaxOJWTh TPOLEHT OT YHCJA, YHCIO IO MPOLEHTY OT HEro, HaXOJUTh IPOILEHTHOE
CHIDKEHHE WJIM TIPOIICHTHOE TOBBIIIICHUE BEJIMYHHBI,

* pemaTh HECJIOXKHBIE JJOTUYECKHE 331a4l METOJIOM PacCykACHUI.

B noBceqHeBHO¥ KM3HM ¥ MPU U3YYEHHUU PYTUX NMPEAMETOB:

* BBIJABHUraTh TUIIOTE3bI O BO3MOXHBIX MPEACTHHBIX 3HAUEHHUIX UCKOMBIX B 33/1a4€ BEIUYHH
(menatb NPUKUIKY)

BocbMuKIaCCHUK MOJIYYMT BO3MOKHOCTDb HAYYUTHLCHA TS o0ecneyeHus1 BO3MOKHOCTH

yCHEeLIHOro NPoa0JIKeHUs 00pa3oBaHusi HA 0a30BOM M yI1y0JEHHOM YPOBHSIX
JJIeMeHTbI TEOPHUH MHOKECTB M MATEeMATH4Y€eCKOM JIOTUKH

* OmnepupoBaTh MOHATUSIMU:  ONpENeJIeHHe, TeopemMa, aKCHMOMa, MHOXECTBO, Xa-
PaKTEpUCTUKN MHOYECTBA, JJIEMEHT MHOXKECTBa, IyCTO€, KOHEYHOE M OECKOHEYHOE€ MHOXECTBO,
MOJAMHOKECTBO, IPUHAIJICKHOCTh, BKJIIOYEHHE, PABEHCTBO MHOYKECTB;

* n300pakaTh MHOKECTBA U OTHOILIEHUE MHOXECTB C MOMOIIBIO KPYroB Jitepa;

* ONpeAessaTh MPUHAAJICKHOCTh JJIEMEHTAa MHOXECTBY, OOBEAMHEHHI0O M MEPEeceueHUIo

MHOJKECTB;
* 33J1aBaTh MHOYKECTBO C TIOMOIIBIO TIEPEUNCIICHHUS DJIEMEHTOB, CJIOBECHOTO OTTMCAHUS;
Yucaa
* BBINOJIHATh BBIYMCICHHUS, B TOM 4YHCJIE C MCIOJIB30BAaHUEM MPUEMOB paIllMOHAIbHBIX
BBIYHCIICHUM,

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

* MPUMEHATH MpaBUIa MPUOIMKEHHBIX BHIYMCICHHUN MPU PELICHUHN MPAKTUYECKUX 3a/1ad U
pELIeHUH 3aa4 JPYTUX y4eOHbIX MTPEIMETOB;

* BBINOJHATH CPAaBHEHUE PE3yJbTAaTOB BBHIYMCICHUHN MPH PELICHUH MPAKTHUYECKUX 3afay, B
TOM YHCJIe MPUOTUKEHHBIX BEIYUCIICHUI;

* COCTaBJISTh U OIICHHWBATH UYWCIIOBBIC BBIPAKEHHS MPU PEIICHUU MPAKTUYECKUX 3a7a4 U

3aja4 U3 JAPYrux y4eOHBIX MIPEIMETOB;
ToxnecTBeHHbIE MPE0OPa30BaAHUS

* BBINOJHATH NMPEoOpa30BaHMsl LENbIX BBIPAKEHUI: ASHCTBUSA ¢ OJAHOYJICHAMH (CIIOKEHUE,
BbIUNTaHHE, YMHOXEHHUE), JEUCTBUS C MHOTOWIEHAMH (CIIO’KEHHE, BBIYMTaHUE, YMHOXK CHHE);

* BBINOJIHATH PA3JIOKEHUE MHOTOWIEHOB Ha MHOYKHUTEIH OJHUM U3 COCOOOB: BEIHECEHUE 32
CKOOKY, IpyNIIUPOBKa, UCTIOIb30BaHUE (POPMYIT COKPALIEHHOTO YMHOXCHHUS;

* BBIJCIATH KBAJIpaT CyMMbI U Pa3HOCTH OJHOYWICHOB;

* packKiaJbIBaTh HA MHOXKUTEJIM KBAJAPATHBINA TPEXWICH;
YpaBHeHHUS U HEPABEHCTBA

* OmnepupoBaTh MOHATUSAMH: ypaBHEHHE, KOPEHb ypaBHEHMS, PAaBHOCHUJIbHBIC YpaBHEHMS,
o0nacTh onpeaeneHus ypaBHeHUs (CUCTEMbl ypaBHEHUN);

* pelaTh HECJIOKHBIE YPABHEHMSI B LIEJIBIX YHCTIAX.
B noBcegHeBHOM KU3HM U NPH U3YyYEHUH APYTUX NPeIMETOB:

* COCTaB/SITb M pelaTh JIMHEHHBIE M KBaJpaTHbIC YpPAaBHEHUS, YPAaBHEHUS, K HHUM



CBOJUAIIMECS, CHUCTEMbI JIMHEHHBIX YpaBHEHHI, HEPABEHCTB NpPU PEHICHWH 3a/a4 JPYTruX Y4eOHBIX
IIPEIMETOB;

* BBINOJIHATH OICHKY MPaBAONOJ00MS PEe3yIbTaTOB, MOTYYaeMbIX MPH PEIICHUH JTUHEHHBIX
U KBaJIpaTHBIX YPAaBHEHMM M CHCTEM JIMHEWHBIX YpaBHEHHI M HEPABEHCTB IIPU PELICHUU 3a]ad JPYrux
y4eOHBIX PEIMETOB;

* BBIOMpaTh COOTBETCTBYIOLIME YPAaBHEHHUS, HEPABEHCTBA MM HUX CHUCTEMBI, JUIA
COCTaBJICHUSI MaTEMAaTUYECKON MOJEIIN 3aIaHHON PEAJIbHOM CUTYallMK WX NIPUKIIAIHOM 3a1a4u;

* yYMETb HHTEPIPETUPOBATH IOJYYEHHBIH HpPHU PEIIEHUH YpPaBHEHUS, HEPAaBEHCTBA WIIU
CUCTEMBbI Pe3y/bTaT B KOHTEKCTE 3aJJaHHOM peaibHOM CUTyalluu WK MPUKIIATHON 3a1a4uu

D yHKUUHA

* OmnepupoBaTh HMOHATHAMH: (YHKIIMOHATIbHAS 3aBUCHMOCTH, (QYHKIHS, TpaduK (QyHKIHH,
crocoObl 3aaHus (QYHKIMH, apTyMEHT W 3HadeHHe (QYHKIUMU, O0JIACTh OMNpENEeICHUs] U MHOXKECTBO
3HaYeHUHN QYHKLNU;

* CTpOUTh rpaduKu JTMHEWHOH, KBaJpaTHIHOH QyHKINH, GyHKIMK BUaa Y = |x|;

* COCTaBJIATh YPaBHEHUsSI IPSIMOM 10 3aJJaHHBIM YCJIOBMSIM: MPOXOAIIEH Yepe3 JBE TOUKH C
3aIaHHBIMH KOOPAMHATAMM, IPOXOALIEH Yepe3 JaHHYI0 TOUKY U MapajuIeIbHON JAHHOM NPSIMOW;

B noBceaHEeBHOM KU3HM U NIPU M3YyYEHHUH JAPYTUX NIPeAMETOB:
* HCIOJIb30BAaTh CBOMCTBA M TIpadUK KBaApaTUYHOW (YHKIMHM NpPH PEIIeHUH 3a7ad U3

IPYTUX YIEOHBIX MPEIMETOB
TekcToBbIC 32124H

e Pemars IMPOCTBIC MW CJIOXKHBIC 3aJa4d pPa3HbIX TUIIOB, a4 TAKXE 3aaadu MOBEIIIIEHHON
TPYAHOCTH;

* WCIIOJIb30BaTh pa3HbIe KpaTKWE 3alMCH KaK MOJENH TEKCTOB CIIOXKHBIX 3amad Juls
MOCTPOCHHSI TIOMCKOBOM CXEMBI U PEIICHUS 3a/1a4;

* 3HaTh U MPUMEHATH 00a criocoba moucka perieHus 3aaad (0T TpeOOBaHUS K YCJIOBHIO U OT
YCIIOBHS K TPEOOBAHUIO);

* BBIJICJIATH ATAIBI PEHICHUS 33714 U COJICPKAHNE KaXKOTO ATarla;

* yMeTh BBIOMpATh ONTUMAIBHBIA METOJ| PEUICHHS 33Jauyd M OCO3HABaTh BBIOOP METOa,
paccMaTpUBaTh pa3IMYHbIC METO/IbI, HAXOIUTH Pa3HbIC PEIICHUS 3aa4H, €CIIH BO3MOXKHO;

* AHATM3UPOBATH 3aTPYAHEHHUS NP PEIICHUU 3a]1a4;

* BBINIOJIHATH PA3JIMYHbIC IPeoOpPa30BaHuUs MPEIUIOKCHHON 3a7aul, KOHCTPYHPOBATh HOBBIC
3aJ]auu U3 JIaHHOMU, B TOM YKCIIE OOpaTHBIC;

* aHaJIM3MPOBATh BCEBO3MOJKHBIC CHUTYAllMM B3aMMHOTO PACIIOJIOXKCHHUS JBYX OOBEKTOB U
W3MEHEHHE MX XapaKTEPUCTHK MpPHU COBMECTHOM JBW)XCHUU (CKOPOCTh, BpEMs, PACCTOSIHUE) TpPHU
peIlIeHUH 33724 Ha IBU)KCHUE JIBYX OOBEKTOB KaK B OJIHOM, TaK M B TPOTHBOIIOJIOKHBIX HAIIPABIICHUSX;

* HCCIIEOBATh BCEBO3MOJXKHBIC CUTYAIlMM TIPU PEIICHHH 337a4d Ha JBM)KEHHE 10 pEKe,
paccMaTpuBaTh pa3Hbie CUCTEMBI OTCUETA,

* pelath pa3HOOOpa3HbIE 337aYU «HA YaCTH»,

* pemaTh U 00OCHOBBIBATH CBOE pEIICHUE 3a/ay (BBLICIATH MATEMAaTHUECKYI0 OCHOBY) Ha
HAXO0XJICHHUEe YacTH YHCIIa M YUCIIa M0 €T0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIA JPOOH;

* OCO3HaBaThb U OOBSACHATH HUACHTUYHOCTh 3aJad pa3HbIX THUIIOB, CBS3BIBAIONIUX TPHU
BEITUYMHEI (Ha pabOoTy, Ha MOKYIIKH, Ha JBUKCHHE). BBIJICISTH STU BEIMYUHBI U OTHOIICHUS MEKy HUMH,
MPUMEHSTh UX TMPU PEIICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 33/1a4 YKAa3aHHBIX THIIOB;

* BJIaJIETh OCHOBHBIMH METOJIaMU PEUICHUS 3a/1a4 Ha CMECH, CIIaBbI, KOHIIEHTPAIIUH;

* pemiaTh 3a/la4dl HAa TPOIICHTHI, B TOM YHCIE, CIOKHBIE MPOLEHTH C O0OOCHOBAHUEM,

UCIOJIB3Ys Pa3HbIE CIIOCOODI;
CraTncTHKa M TEOpHUsi BEePOSITHOCTEH

° OHepI/IpOBaTI: MOHSATHSMH. CTOJOYATHIE U KpYroBbI€C IOUarpaMMbl, Ta6J'II/ILU>I JaHHBIX,



cpeanee apudmernueckoe, Mearana, HanboJIpIIee U HAUMEHbIIIee 3HAUCHHsI BBIOOPKH, pa3Max BbIOOPKH,
JUCIIEPCHS U CTaHAAPTHOE OTKJIIOHEHHUE, ClydaiiHas U3MEHYUBOCTD;

* M3BJIEKAaTh UH(POPMALIMIO, IPEICTABICHHYIO B TaOIMIIaX, HA qUarpaMMmax, rpadukax;

* COCTaBJIATH TAOIMIIBI, CTPOUTH AUATPAMMBI U I'paHKH Ha OCHOBE JAHHBIX;

* ONEpUpPOBaTH TMOHATUSMH: CIy4ailHBIH OMBIT, CIy4YallHBIM BBIOOp, HCIBITAHUE,
3JIEMEHTApHOE CIy4allHOE COOBITHE (MCXOM), KIACCHYECKOE OIPEAEICHHE BEPOSTHOCTH CIy4aiiHOIO
COOBITHS, OTIEpAIMY HAJl CITyJailHBIMH COOBITHSIMU;

* [PEACTaBIATh MHPOPMALUIO C IIOMOIIBIO KpYyroB Jiiepa;

9 kiaacc
BoInycKHUK HAy4YnTCsl (17151 MCIOJIB30BAHNUS B MOBCETHEBHOI KU3HHU U 00ecredeHns BO3MOKHOCTH

YCHIICUIHOT O IMPOAOJIZKEHUSA 06pa30BaHl/Iﬂ Ha 0230BOM ypOBHe)

DJIeMEeHTHI TEOPUM MHOKECTB M MATEMATHYECKOI JIOTUKH
. OnepupoBaTh Ha 0a30BOM ypOBHE TMOHSATHUSAMH: MHOXKECTBO, JJIEMEHT MHOXKECTBA,
MOJIMHOKECTBO, TPUHAJICKHOCTD;

. 3a/1aBaTh MHOKECTBA MEPEUNCICHUEM UX IJIEMEHTOB;

. HaXOJUTh MepeceueHne, 00beIMHEHNE, T0IMHOKECTBO B IPOCTEUIIINX CUTYAIUAX;

. OIepHpoBaTh Ha 0A30BOM YPOBHE NMOHATUAMU: OIPEEICHHUE, aKCHOMA, TEOPEMA,
JOKa3aTeNbCTBO;

. MIPUBOJUTH IPUMEPHI M KOHTPIIPUMEPHI JIJIs1 TOATBEPKHEHNSI CBOMX BBICKA3bIBAHUH.

B noBcegHeBHOM KU3HM U NIPH U3YYEHUH APYTUX MpPeIMeTOB:
*  HCIOJb30BaTh rpauyueckoe MpeAcTaBIeHUE MHOKECTB JJISl OMUCAHUS pPEeaIbHBIX MPOIECCOB U
SIBIICHUH, TIPU PELLIEHUH 3a/1a4 IPYruX y4eOHBIX MPEAMETOB.

Yucaa

. OnepupoBaTh Ha 0a30BOM ypOBHE TOHSATHUSAMH: HATYpAJbHOE YHCIO, IIEJI0€ YHCIIO,
0OBIKHOBEHHAs! IpOOb, JecATUYHas IpoOb, CMEIaHHas APOOb, PAIIMOHAILHOE YUCIO, apu(PMETHUCCKUMA
KBaJPaTHBI KOPEHB;

*  HCIOJIB30BaTh CBOMCTBA YKMCEII U MTPaBUJIa JICHUCTBUIN IIPH BHINIOJHEHUN BHIYUCIICHUH;

*  HCIOJIb30BaTh MPU3HAKHU JEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJIHEHUH BBIYUCICHUN U
pelIeHUN HECIOKHBIX 3a1a4;

*  BBINOJIHATH OKPYTJICHUE PAIIMOHAIBHBIX YHCEN B COOTBETCTBUU C MPABUIIAMH;

* OIICHMBAThH 3HAYEHHE KBAJAPATHOTO KOPHS U3 MOJIOKUTEIBLHOTO IEJI0T0 YHCIIa;

*  pacro3HaBaTh pallMOHAIBHBIC U UPPALMOHATBHBIC YUCIIA;

* CpaBHHUBATh YHCJIA.
B noBcegHeBHOI KU3HM U NIPH U3YyYeHHUH APYTUX NPeIMETOB:

* OIICHUBATh PE3YJbTAThl BEIYMCICHUM NIPU PEIICHUH NMPAKTUYECKUX 3a/1a4;

* BBIINOJIHATh CPABHEHHE YHCEIl B PEAIbHBIX CUTYaLIUSIX;

* COCTaBJISTh YHCIIOBBIE BRIPAKEHHUSI IPU PEIICHUH MTPAKTUUECKUX 337124 U 3a7a4 U3 IPYTUX y4eOHBIX
MPEAMETOB.

ToxnecTBeHHbIE TPeOOpPa30BaAHUA

* BbIMONHATE HEClIOXKHBIE NMpPeoOpa3oBaHUs A BBIYUCICHHS 3HAYCHMH YHCIOBBIX BBIPa)KEHU,
COJIEpKalIuX CTENEHH C HATYpaJbHBIM I10KA3aTEIEM, CTENIEHH C LIEJIbIM OTPULIATEIBHBIM TIOKAa3aTENIEM;

* BBINIOJIHATH HECIIOKHBIE TMPeoOpa3oBaHMs LENbIX BBIPAKEHUH: pacKpbIBaTh CKOOKH, HMPUBOAUTH
110/100HBIE ClIaraeMble;



* HCIIOJIb30BaTh (DOPMYINIBI COKpAIIEHHOTO YMHOXKEHHs (KBaJpaT CyMMBI, KBaJpaT pPa3HOCTH,
Pa3HOCTb KBAJPATOB) [yl YIIPOILEHNS BBIYUCICHUN 3HAUEHUIN BbIPAXKEHU;

* BBINIOJHATH HECJIOKHBIE MpeoOpa3oBaHusl APOOHO-TMHEHHBIX BBIPOKCHUH M BBIPAKCHUH C
KBaJPaTHBIMU KOPHSMH.
B noBceaHeBHOM KU3HU U IIPU U3YYEHHUH APYIUX NIPeIMETOB:

* IIOHUMAaTb CMBICJI 3AIIMCH YKCJIA B CTAHJAPTHOM BH/JIE;

* OIepupoBaTh Ha 0A30BOM YPOBHE NOHITHEM «CTaHJAPTHAs 3allUCh YUCIIA».

YpaBHeHuUsI 1 HePaBEHCTBA

* OnepupoBarh Ha 0a30BOM YypPOBHE NOHSTHUSIMU: PABEHCTBO, YMCJIOBOE PaBEHCTBO, YpaBHEHHUE,
KOPEHb YPaBHEHHUS, PELLICHUE YPAaBHEHMUSI, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIIEHUE HEPAaBEHCTBA;

* TIPOBEPSTH CIPABEAIUBOCTb YUCIOBBIX PABEHCTB U HEPABEHCTB;

* peuiaTh JUHEHHbIE HEPABEHCTBA U HECTIOKHbBIE HEPABEHCTBA, CBOSIINECS K TMHEHHBIM;

* peuaTh CUCTEMbl HECIOXKHBIX JIMHEHHBIX YPAaBHEHU, HEPABEHCTB;

* TIPOBEPSTH, ABISAETCS JIU JAHHOE YUCIIO PELIEHHEM YpaBHEHHUS (HEPaBEHCTBA);

* pewaTh KBaJpaTHbIE ypaBHEHUS 1O (popMylie KOpHEH KBaJApaTHOTO yPaBHEHUS;

* u300pakaTh pelIeHus] HEPAaBEHCTB U UX CUCTEM Ha YHUCIIOBOU MPSIMOH.
B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX NMPeIMeTOB:

* COCTaBJISITh W pellaTh JIMHEHWHBbIE ypaBHEHHs MPH PEIIeHUWH 3a/ady, BO3HUKAIOIIUX B JAPYTUX
y4eOHBIX MpeaMeTax.

L0 IN10700

* Haxoautp 3HaueHNe PYHKIUHU MO 3aJaHHOMY 3HAYEHUIO apTyMEHTa;

* HaXOJWUTh 3HAYCHHE apTyMEHTa M0 33JJaHHOMY 3HaYeHHIO (YHKIIMH B HECTIOKHBIX CUTYaIUIX;

* ONpeneNsITh MOJIOKEHUE TOUYKHU Mo €€ KOOpAMHATaM, KOOPAMHATHI TOYKU MO €€ MOJOKEHUIO0 Ha
KOOPJIMHATHOM TJIOCKOCTH;

* 1mo rpapuKy HaxoAUTh o0O0JacTb OMNpeAeseHHsl, MHOKECTBO 3HAueHUM, Hyaud (QyHKUUH,
MIPOMEXYTKH 3HAKOMOCTOSHCTBA, IPOMEXKYTKU BO3pAcTaHUs M yObIBaHMs, HauOOJbIllee U HaUMEHbIIEe
3HaueHUs QYHKIINU;

* CTPOUTH IrpaduK JUHEHHON YHKIINH;

* MpOBEpsATh, SBISAETCS JHU JaHHBIA Tpaduk TrpadukoM 3amaHHOW (YHKIUHM (JIUHEHHOH,
KBaJIpaTUYHO, 00paTHON MPONOPLUUOHATILHOCTH);

* OmpeaensaTh NPUOIMKEHHBIC 3HAYCHHS] KOOPIUHAT TOUKH MepeceueHus rpadukoB QyHKIIHIA;

e omepupoBaTh Ha 0a30BOM YpOBHE TMOHATUSMHU: IMOCIEIOBATEIbHOCTh, apudmMeTnyeckas
Mporpeccus, TeoMeTprudecKasi Iporpeccus;

* pemarh 3aJa4d Ha TPOTPECCHUH, B KOTOPHIX OTBET MOKET OBITh IMOJyUYE€H HENOCPEACTBEHHBIM
noacu€ToM 6e3 mpuMeHeHus: GopMyi.

B noBceaHeBHOI KU3HM U NP U3YyYEHUH APYTUX MPeIMETOB:

* HCIOJB30BaTh IpaUKU peantbHBIX MPOILECCOB U 3aBHCHUMOCTEH ISl OMpEeNeNieHHsT UX CBOICTB
(HanOonplliie W HAWMEHbIIME 3HAYEHHUS, TPOMEKYTKH BO3pacTaHWs U YObIBaHUA, OOIACTU
MOJIOKUTETBHBIX U OTPULIATEbHBIX 3HAUCHUH U T.11.);

* HCMOJB30BaTh CBOMCTBA TMHEHHON (DYHKIMH U ee Tpaduk Mpu peleHuu 3a1ad u3 Ipyrux yueOHbIX
MPEeIMETOB.

CTaTHCTHKA U TeOPHsI BEPOSITHOCTEMH

» lmeTh mpencTaBlieHUEe O CTATUCTHYCCKUX XapaKTEPHCTUKAX, BEPOSTHOCTH CIy4ailHOrO COOBITHS,
KOMOHMHATOPHBIX 33ja4yax;

¢ pfuiatb HpOCTeﬁMHC KOM6I/IHaTOpHBIe 3ala4uv MCTOAOM IIPAMOTO U OPraHUu30BaAHHOT'O
nepebopa;



* MpECTaBIATH JAaHHBIC B BUJE TAOJMII, AUArpamMM, TpaHKoB;

* yuTaTh MH(OPMAIHIO, TPEICTABICHHYIO B BHJIE TAOIHIIBI, TUarpaMMel, Tpaduka;

*  ONpeneNiATh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKU YHCIOBBIX HAOOPOB;

* OIICHMBATH BEPOSITHOCTH COOBITHS B IPOCTEUIINX CIYyYasiX;

* HMMETh MPEJICTABICHHE O POJIHM 3aKOHA OOJIBIINX YKCET B MACCOBBIX SIBJICHUSX.
B noBceqHeBHO¥ KM3HM M IPU U3YYEeHHUH IPYIUX NPeAMeTOB:

* OIICHMBATH KOJMYECTBO BO3MOXHBIX BAPHAHTOB METOJIOM Tiepedopa;

* HMMETh MPEJICTABICHHE O POJIHM MPAKTHYECKH JTOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHH;

* CpaBHHBAaTh OCHOBHBIC CTaTHCTHYECKHE XapaKTEPUCTHKH, TMOJIYYCHHBIE B MPOIECCE pEHICHUs
MPUKIIAJHOM 3a/1a4, U3Y4YCHUS PEATBHOTO SIBIICHUS,

* OIICHMBATH BEPOSITHOCTH PEATBHBIX COOBITHI U SIBIICHUI B HECJIOKHBIX CUTYAIIHSIX.

TekcToBble 3a1a4Un

* Pemiate HEC0KHbBIE CIO’KETHBIE 3a/1a4M Pa3HbIX THUIIOB Ha Bce apu(MeTndecKue 1eHCTBUS;

* CTPOMUTH MOJIEJIb YCIOBHS 3a7auu (B BHA€ TaOIUIIbI, CXEMbI, pUCYHKA WJIM YPaBHEHHUS), B
KOTOPOI1 TaHbl 3HAYEHUS IBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMYMH, C II€JIbIO IOMCKA PEIIeHUS 3a/1auH;

* OCYILECTBIATH CIIOCOO MOUCKA PEHIeHMs 3a/1a4M, B KOTOPOM PacCyX JACHHUE CTPOUTCS OT yCIOBHUS K
TpeOOBaHHUIO WM OT TPEOOBAHUS K YCIOBUIO;

* COCTaBJIATH IUIaH PEUICHUS 331a4U;

* BBIEJATH 3TAIbl PEIICHUs 3a]auu;

* UHTEPIPETHPOBATh BHIYUCIUTENbHbBIE PE3yAbTaThl B 3a/1a4€, UCCIEI0BATh MOTYYEHHOE
peleHue 3aJau;

* 3HaTh pa3jIn4yMe CKOpOcTell 00BEKTa B CTOSIUEH BO/IE, MPOTUB TEUEHUS U [0 TEUEHUIO PEKHU;

* pemath 33a4M Ha HAXO0XIEHUE YaCTH YMCJIA U YUCIIA TI0 €r0 YacTH;

* pemath 33a4M pa3HbIX TUIOB (Ha paboOTy, Ha MOKYIIKH, HA ABMKEHHE), CBSI3bIBAIOLINX TPU
BEJIMUYUHBI, BBIICIATh 3TH BEIMYMHBI U OTHOLICHUS MEXly HUMH;

* HAXOJUTh MPOLIEHT OT YUCIIA, YUCIIO M0 IPOLEHTY OT HETr0, HAXOAUTh MIPOLIEHTHOE CHUKEHUE WIIH
IIPOLICHTHOE NOBBIILIEHUE BEIUUUHBI;

* pelIaTh HECIO0XKHbIE JJOTMUECKHUE 3a/1a4l METO0M PacCyKICHUH.
B noBceqHeBHON KM3HM M NIPU U3YYEeHHUH JPYIUX NPeAMETOB:

* BBLABUIaTh I'MIIOTE3bl O BO3MOXKHBIX IPEIEIbHBIX 3HAYEHNUAX HCKOMBIX B 3a/1au€ BEIUYHH
(menaTh MPUKHUIKY).

Hcropust maTeMaTuKku
*  OnuceIBaTh OTJEIBHBIE BBIJAIOLINECS PE3YIbTAThl, IOJyYEHHBIE B X0/I€ Pa3BUTHS MATEMAaTUKH KaK
HayKH;
* 3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBA3U C OTCUECTBEHHOU U
BCEMHUPHOU UCTOPHUEH;
* IIOHMMAaTh POJIb MAaTEMATUKH B pa3BuTuu Poccuu.

Metoabl MATEMATHKH

* BriOupars moaxoAsmuii W3ydeHHBIH METOJ JJIsi PEIICHUH H3YyYCHHBIX THIOB MaTEMATHUYECKUX
3a/a4;

* [IpuBoauTH MPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOLIEH JIEHCTBUTEIBLHOCTH U
MPOU3BEJICHUAX UCKYCCTBA



BpInyCKHHUK MOJIYy4YHT BO3MOKHOCTh HAYYHTHCH B 7-9 Kiaccax Uil o0ecniedeHUs1 BO3MOKHOCTH
YCHELIHOIr0 MPOJ0JIKeHHsI 00pa3oBaHus HA 0230BOM M YIJIy0J1éHHOM YPOBHSIX

DJIeMEeHThI TEOPUH MHOKECTB U MAaTeMATHYEeCKOH JJOTMKH
* OmnepupoBaTh MOHATHAMU: OIIpEEIICHIE, TEOPEMa, aKCHOMa, MHOYKECTBO,
XapaKTePUCTUKU MHOXECTBA, JIEMEHT MHOYKECTBA, ITyCTOE, KOHEYHOE U OECKOHEUHOE
MHOKECTBO, ITOJAMHOKECTBO, IPHHA/JICKHOCTD, BKIFOUEHUE, PABEHCTBO MHOYKECTB;
* M300pakaTh MHOYKECTBA M OTHOILICHHE MHOXECTB C TIOMOIIBIO KPyroB Diiiepa;
*  ONpEICIATH MPUHAICKHOCTD HJIEMEHTAa MHOXKECTBY, 00BETMHEHUIO U TIEPECEUCHUIO
MHOXECTB;
* 3aJaBaTh MHOXECTBO C IOMOIIIO IEPEUHCIICHHS SJIEMEHTOB, CJIOBECHOTO OITUCAHUS;
* ONepUpOBATh MOHATUSIMHE: BRICKA3bIBAHNE, HICTUHHOCTD U JIOKHOCTh BBICKA3bIBAHUS,
OTpHIIaHUE BBHICKA3bIBAaHUH, ONIEPAIIIH HAJ BEICKA3bIBAHUSMHU: U, WITH, HE, YCIOBHBIE
BBICKa3bIBaHUS (MMILIMKALIUN);
* CTPOUTH BHICKA3bIBAHMS, OTPUIIAHUS BHICKa3bIBAHUIH.
B noBceqHeBHO¥ KM3HU ¥ PU U3YYE€HHUH PYTrUX NPeAMETOB:
* CTPOWTH IETMOYKH YMO3AKIIOUEHNH Ha OCHOBE MCIIOJIb30BAHMS IPABUIT JIOTHKH;
*  HCIIOJIb30BaTh MHOYKECTBA, OINEPAIlMM C MHOXKECTBAMH, WX rpadudeckoe TpeACTaBICHUE s
OTIMCAHMS PEaTTbHBIX IPOIIECCOB U SBJICHUH.

Yucaa

* OmnepupoBaTh TMOHIATHSAMHU: MHOXECTBO HATypaJbHBIX YHCEN, MHOMXECTBO IIEIBIX YHCEIl,
MHOY>XECTBO pPaIlMOHAIBHBIX YHCEJ, HPPANMOHAIBLHOE 4YHCJIO, KBaJIpaTHBIM KOPEHb,  MHOXECTBO
JNEHUCTBUTENBLHBIX YHCEJI, TEOMETpUYECKas WHTEPIPETAIlusl HATypalbHBIX, IEJbIX, paliOHAIbHBIX,
JEHCTBUTEILHBIX YHCE;

*  TIOHMMATh M OOBSICHATH CMBICII MIO3UIIMOHHOM 3alUCH HATYpaJbHOTO YHUCIIA,

* BBINIOJIHATH BBIUMCIICHUS, B TOM YHCIIE C MCIIOJIH30BAaHUEM MTPUEMOB PAITHOHATIBHBIX
BBIYHCIICHHI,

* BBINIOJIHATH OKPYTJICHUE PAIMOHATBHBIX YHCEII C 3aJJaHHON TOYHOCTBIO;

* CpaBHUBATh PAIMOHAIBHBIC U UPPALIMOHAIIBHBIC YHCIIA;

* MPEACTABIITH PAIIMOHATBLHOE YHUCIIO B BUJIE ACCITHUYHON ApOOH

* YIOPSAI0OYMBATH YHUCIIA, 3aAITMCAHHBIC B BHJIC OOBIKHOBEHHOM M IECATUYHOM ApOOH;

* Haxoauth HOJ[ m HOK uucen u ncnonap30Bath UX MpU PEIICHUM 3a]1a4.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMETOB:

* TPUMEHSATH MpaBUjIa TPUOIMKECHHBIX BEIYMCICHUN MTPU PEIICHUN MMPAKTHYECKHUX 3a/1a4 U
pElIeHNH 33724 JPYTUX Y4eOHBIX MIPEIMETOB;

* BBINOJHATH CPaBHEHUE PE3YJIbTaTOB BHIYHMCICHHM MpU PEIICHWH NPAKTHUECKUX 3a7ad, B TOM
qyclie TPUOIMKEHHBIX BBIUNCICHUH;

* COCTaBJISITh U OLIEHMBATh YMCIIOBBIE BBIPAXKEHUS MPU PEUICHUM MPAKTUUECKHUX 33/Jad U 3a/ad U3
JIPYrux y4eOHBIX TPEIMETOB;

* 3aNKCHIBaTh M OKPYIJISATH YHCIIOBBIE 3HAYEHUS PEAIbHBIX BEIMYMH C HMCIOJIb30BAHHMEM pPa3HbIX
CUCTEM U3MEPEHHUS.

ToxnecTBeHHbIE TPeOOpPa30BaAHUA

* OnepupoBaTh TMOHATUSAMHU CTENEHM C HATYpPAJIbHBIM IIOKAa3aTeleM, CTENEHH C  IEJIbIM
OTpHULIATENbHBIM [10Ka3aTEIEM;

* BBIMOJHATH TNPeoOpa3oBaHUsl WENbIX BBIPAKEHHWH: JEHCTBUS C OJHOWICHAMU (CJIOXKEHHE,
BbIUHMTaHHUE, YMHOXKEHHUE), JIEUCTBUS C MHOTOWIEHAMH (CJIO’KEHHE, BBIYUTAaHUE, YMHOXEHHE);



* BBINIOJHATH Pa3JI0’KEHUE MHOTOUWICHOB HA MHOXHTEIH OJHUM M3 CIIOCOOOB: BEIHECEHHE 32 CKOOKY,
IPYIIUPOBKA, UCIOJIB30BaHUE (DOPMYIT COKPALIEHHOTO YMHOKEHHS,

* BBLACTATH KBAJIPAT CYMMBI U Pa3HOCTH OJHOUJICHOB;

* pacKiIaabIBaTh HA MHOXKUTEIU KBAJAPAaTHBIM TPEXUICH;

* BBINOJHATH MPeoOpa3oBaHUsl BBIPAKEHUM, COMACPKAIIUX CTEIEHU C LEIBIMH OTPUIATEIbHBIMU
[I0Ka3aTeJsIMU, IEPEXOAUTH OT 3aIIMCH B BUJIE CTEIICHU C LIEJIbIM OTPULATENIbHBIM [10Ka3aTeNleM K 3alUcU
B BHJIE JIpoOu;

* BBINOJHATH MpeoOpa3oBaHUsl JPOOHO-PALIMOHAIBHBIX BBIPAKEHUN: COKpallleHue Jpooeit,
IIpUBEACHUE anredpandyeckux Ipodeil Kk oOlieMy 3HAMEHATeNlo, CI0KEHHE, YMHOXKEHHE,  JeJIEeHUE
anreOpanveckux JpoOeil, BO3BEINCHHWE aureOpandeckoil JapoOM B HATYPAITbHYIO W HETYI0
OTPULATENbHYIO CTEIIEHb;

* BBINIOJHATH MPE0OPA30BAHNS BBRIPAKEHHH, COJEPIKANINX KBAApaTHbIE KOPHH;

* BBIJCTATH KBAJpaT CyMMBI WJIM Pa3HOCTH JIBYWICHA B BBIPAKEHUSX, COJCPIKAIIMX KBaJpaTHBIC
KOPHU;

* BBINOJHATH NPEOOPa30BaHMsI BBIPAKEHUH, COACPKAIINX MOTYJIb.

B noBceqHeBHO¥ KM3HU ¥ MPU U3YYEHHUH PYTrUX NPeAMETOB:

* BBITIOJHATH TPeoOpa30BaHus U JCUCTBUS C YHCIAMH, 3aIICAHHBIMU B CTaHIapPTHOM BH/IC,

*  BBITIOJHATH NTPeoOpa30BaHus anreOpanvecKuX BEIPAKECHUH MPH pEISHUH 33a1a4 APYTHX
y4eOHBIX MPEIMETOB.

YpaBHeHUsI M HEPABEHCTBA

* OmnepupoBaTh NOHATHAMU: YPAaBHEHHE, HEPABEHCTBO, KOPEHb YPABHEHHUSI, PEILICHHE
HEpaBEHCTBA, PABHOCHJIbHBIE YPaBHEHMsI, O0OJIaCTh ONPEAEICHUs YpaBHEHUs (HEpaBEHCTBA, CUCTEMBbI
YpaBHEHH WM HEPABEHCTB);

* pemarbs JIMHEHWHBIE YpPaBHEHUS M ypaBHEHUS, CBOJUMBIE K JIMHEHHBIM C ITOMOUIBIO
TOKJIECTBEHHBIX ITPE0Opa30BaHNUN;

* pelaTh KBaJpaTHbIC YPAaBHEHUS U YPABHEHMSI, CBOJUMBIE K KBaJIPAaTHBIM C IIOMOIIBIO
TOKJIECTBEHHBIX ITPE0Opa30BaHui;

* pelath IpOOHO-TUHENHbIE YPABHEHUS;

* pewaTh NpoCTElIINe HppallMOHAIbHBIE YPaBHEHUS BUIA / f(x)=a, \/ f(x)= \/ 9(x);

* pelnaTh ypaBHEHHs BUAa X =a;

* pelaTh ypaBHEHMs CIIOCOOOM pa3iioKEeHUsl HA MHOXKHUTEIH U 3aMEHbI IEPEMEHHOM;

* HCII0JIb30BaTh METOJ] MHTEPBAJIOB ISl PEIICHUS LIENbIX U IPOOHO-PALlMOHATIbHBIX HEPABEHCTB;

* pelaTh JUHEIHbIE YPABHEHUS U HEPABEHCTBA C MIapaMEeTPaMu;

* peuaTh HECJOXKHBIE KBaJIpaTHbIEC YPAaBHEHHUS C IaPAMETPOM;

* pelaTh HECJOXKHBIE CUCTEMBI JINHEHHBIX YPABHEHUH C lTapaMeTpamu;

* pelIaTh HECIIOKHBIE YPABHEHUS B LIETIBIX YHUCIIAX.

B noBceaHeBHOM KU3HHU U IIPU U3YYEHHUH APYTrUX NIPeIMETOB:

* COCTaBJIATh M pEILIaTh JIMHEHHBIE W KBaJApATHbIC YPAaBHCHUSA, YPaBHEHHUs, K HUM CBOJALIMECS,

CHCTEMBI JIMHEHHBIX YPAaBHEHUH, HEPABEHCTB IPH PELICHUU 337a4 IPYTUX YUeOHbIX
MIPEAMETOB;

* BBIMOJHATH OILIEHKY IPaBAONOJ00MS pe3yabTaToB, IMOJy4yaeMbIX NpPU PELICHUM JUHEHHBIX H
KBaJPAaTHBIX YPaBHEHHUM U CUCTEM JIMHEHHBIX YPAaBHEHHMM W HEPABEHCTB IIPU PEILICHUM 3a7ad IPYrux
y4eOHBIX MPEIMETOB;

* BBIOMpaTh COOTBETCTBYIOIIME YPAaBHEHHUS, HEPABEHCTBA MM HMX CHUCTEMBl JJS COCTaBJICHUS
MaTeMaTUYEeCKOW MOJIENN 3aJaHHOM peabHOM CUTyalluy WU IIPUKIIAIHOM 3a1a4H;

* YMETb HMHTEPIPETUPOBATH IOJIYYCHHBIM IIPU PEIICHUU YPAaBHEHHS, HEPABCHCTBA WU  CUCTEMBI
pe3ynbTaT B KOHTEKCTE 3aJaHHOM peabHOW CUTyalluU WU IPUKIAJHON 3a1a4u.



DyHKUUH
* OmnepupoBath NOHATUAMU: (HYHKIMOHAIBHAS 3aBUCIMOCTb, (QYHKIHS, TpaguK GyHKIUH, CHOCOOBI
3agaHusg (PYHKIUH, apryMEHT U 3HaueHHe (PYHKIUHU, OOJIaCTh ONpPENENCHUS U MHOXECTBO 3HAUYCHHI
KUUW,  HYIU HKIIUM, T[POMEXKYTKH  3HAKOIOCTOSIHCTBA,  MOHOTOHHOCTH KLU
yH ) M y ) yT ) yH )
YETHOCTB/HEUYETHOCT (DYHKIIUH;
* CTpOUTHh TrpaduKd JHUHEHHOW, KBaApPAaTUYHON (QYHKIHMH, 0OpaTHON MNPOMOPIHOHAIEHOCTH,
k
. 3 .
dynkimu Bua: y=a+——, y=~/x,y=3x, y=|x;
X+b
* Ha MpUMepe KBaIpaTHYHON (YHKIMH, UCIIOJIBb30BaTh Mpeodpa3oBanus rpadpuka Gynkuuu Y = f(X)
st moctpoenus rpadukos ¢pyskumii y = af (kx+b)+c;

* COCTaBJISAITH YPAaBHEHMs NPSIMOM IO 3aJaHHBIM YCIOBHAM: MPOXOJAIIEH dYepe3 ABE TOYKU C
3aIaHHBIMH KOOPAMHATAMM, POXOALIEN Yepe3 TaHHYIO TOUKY U IMApauIeIbHOM JaHHOW IIPSIMOM;

* uccienoBarh QyHKIMIO 10 €€ TpaduKy;

* HAaxXOOUTh MHOJECTBO 3HAYEHUW, HYIH, IPOMEXKXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH
KBa/IpaTUYHOMN QYHKLINU;

* OIEepHUpOBaTh MOHATHSIMHU: MOCIEA0BATEIbHOCTh, apuPMEeTHUECKAst IPOrpeccusi, TeoMeTpuyecKas
IIporpeccus;

* pewaTh 33/1a4M Ha apUPMETHUECKYIO U T€OMETPUUECKYIO ITPOTPECCHUIO.
B noBcegHeBHOM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

* WUIIOCTPUPOBATh C TIOMONIbIO TIpaduka peaJbHYI0 3aBUCUMOCTh WJIM TIpoIlecc MO HX
XapaKTEePUCTHKAM;

* HCIIOJIb30BaTh CBOWMCTBA M TrpaduK KBAaJPaTUUYHOM (YHKUUM INpPHU pPEHICHUU 3aJad U3 JPyrux
Y4€OHBIX MPEIMETOB.

TekcToBBIC 3a1a4H
* Pemarpb npocThie U CIIOKHBIC 337]a4K Pa3HBIX TUIIOB, a TAKXKE 3aJ1a4d TOBBIIICHHON
TPYAHOCTH;
* HCIIOJIb30BaTh PAa3HbIC KPATKHUE 3aIMCH KaK MOJEIH TEKCTOB CIOXKHBIX 33124 JJIs
MOCTPOCHHSI TOUCKOBOW CXEMBI U PEIICHUS 3a/1a4;
* pa3IMYaTh MOJICNb TEKCTAa U MOJIENIb PEUICHHS 33]]a4i, KOHCTPYUPOBATh K OJTHOM MOJICIIH PEIICHHS
HECJIO’KHOM 3aJ1au¥l pa3HbIe MOJICITU TEKCTa 3a/1a4H;
* 3HaTh M NPUMEHATH 00a croco0a MOMCKa pemieHHus 3anad (0T TpeOOBaHUS K YCIOBUIO U OT
yCIOBUS K TPeOOBAHUIO);
*  MOJCIHMPOBATH PACCYKICHHUSI IPH MMOMCKE PELICHUS 33]1a4 C IIOMOIIBIO Ipad)-CXEMBI;
* BBIJICIIATH JTAIbI PEIICHUS 3a/Ia41 U COJCPIKaHUE KAXKIOTO 3Tara;
* YMETbh BBIOMPATh ONTUMAIILHBINA METOJI PEIICHHUS 33141 U 0CO3HABATh BBIOOP METO/A,
paccMaTpuBaTh Pa3IUYHBIC METOIbI, HAXOAUTh Pa3HbIE PEIICHUs 3a7a4, €CIIM BO3MOXKHO;
* aHAJIM3HUPOBATH 3aTPYIHEHUS MIPU PEIICHUU 3a]a4;
* BBIMOJHATH Pa3IUYHbIE MPEOOPa30BaHMS MPEATOKEHHON 3a1a4ul, KOHCTPYHUPOBATh HOBHIE
3a/la4uM U3 JaHHOMW, B TOM YHCIie OOpaTHBIE;
* UHTEPIPETHPOBATH BHIYMCIUTENbHBIE PE3yAbTaThl B 3a/1a4€, UCCIE0BAThH MOTYYEHHOE
pelIeHre 3a1a4u;
* AHAJIM3UPOBATHh BCEBO3MOXKHBIE CUTYAIIMH B3aUMHOTO PACIIOJIOKEHHUS IBYX OOHEKTOB U
W3MEHEHHE MX XapaKTEPUCTUK MPU COBMECTHOM IBUKEHHUH (CKOPOCTH, BPEMs, PAcCTOSIHHE) MPU
pElIeHnH 3a7a49 Ha ABM)KCHUE ABYX OOBEKTOB KaK B OJTHOM, TaK M B IPOTUBOIIOJIOKHBIX HAIpPaBICHUSIX;
* HCCIIeZ0BAaTh BCEBO3MOXKHBIE CHUTYAIIUU NP PEIICHUH 33/1a4 Ha JIBM)KCHHE TI0 pEKe,
paccMaTpuBaTh pa3HbIe CUCTEMBI OTCUETA;
* pemaTh pa3HOOOpa3HBIC 334U «HA YaCTH,



e pemarh W OOOCHOBBIBATH CBO€ peIIEHHE 3a1ad (BBLACTSATh MATEMAaTUYECKYyH) OCHOBY) Ha
HAXO0XICHUE YaCcTH YKCIIa ¥ YUCIIa TI0 €0 YaCTH Ha OCHOBE KOHKPETHOTO CMEBICIIA JPOOH;

* 0CO3HABaTh U OOBSICHATH HICHTUYHOCTD 33/1a4 Pa3HBIX TUTIOB, CBS3BIBAIOIINX TPU
BEITMYHHEI (Ha paboTy, Ha MOKYIKY, HAa IB)KEHHE). BBIICIIAThH 3T BEJTMYMHBI U OTHOIICHUS MEXIy HUMH,
MPUMEHSTH UX MPU PEUICHUH 3a/1a4, KOHCTPYHUPOBATh COOCTBEHHBIC 33/]a4 yKa3aHHBIX THIIOB;

* BJIAJIETh OCHOBHBIMH METOJIAMU PEIICHHUS 3a/1a4 Ha CMECH, CILIABHI, KOHIICHTPAIINH;

* pemiarh 3aJIa4M Ha MPOICHTHI, B TOM YHCIIE, CJIOKHBIC MTPOLIEHTHI ¢ 000CHOBAHUEM,

WCIIOJIb3YsI pa3HbIE CIIOCOOBI;

* pemrarh JOTUYECKHE 3a/1a49¥ PA3HBIMHU CIIOCO0aMH, B TOM YHCIIE, C ABYMS OJIOKaMU U C
TpeMsi OJIOKaMH JTaHHBIX C TIOMOIIBIO TAOJIHIL;

* pemIarth 3aJ1a4M M0 KOMOWHATOPUKE U TCOPHH BEPOSITHOCTESH Ha OCHOBE MUCIIOJIB30BAHUS
M3YYEHHBIX METOJIOB M 000OCHOBBIBAThH PEIIICHUE;

* pemraTh HECJIOXKHBIE 3a]]aUd TI0 MaTEMAaTHIEeCKOH CTaTHCTUKE;

* OBJIQJICTh OCHOBHBIMH METOJIaMHU PEIICHUS CIOXKETHBIX 331a4: apru(PpMETHICCKUMN,

anreOpanveckuii, mepedop BapuaHTOB, TEOMETPUICCKHM, TpaQHUECKU, MPUMEHSTH UX B
HOBBIX 110 CPABHECHUIO C U3YUYCHHBIMH CUTYAIUAX.
B noBceaHeBHOI KU3HM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:

* BBIICIATH TPU pEHICHWH 3aJad XapaKTePUCTHKH paccMaTpuBaeMOl B 3ajade CHUTYaIluH,
OTJIMYHBIE OT PEATBbHBIX (T€, OT KOTOPHIX aOCTParupoBaJUCh), KOHCTPYHPOBATh HOBBIE CHUTYaIlUH C
YIETOM JTHX XapaKTePUCTHK, B YACTHOCTH, MPH PEHICHUH 331a4 Ha KOHIICHTPAIIUH, YYUTHIBAThH
IJIOTHOCTH BEIIECTBA;

* pemrath ¥ KOHCTPYHPOBATH 3a/1a4l HA OCHOBE PACCMOTPEHUS PEATbHBIX CHTYAIlMid, B KOTOPBIX HE
TpeOyeTCsl TOYHBIN BBIYUCITUTEIBHBIA PE3YIIbTAT;

* pemaTh 3aJ1a4M Ha JBHKCHHE IO PEKe, paCCMaTPUBasl pa3HbIC CHCTEMBI OTCUCTA.

CraTncTUKa U TeOpHsi BEPOATHOCTEM

* OmnepupoBaTh NOHATHSIMU: CTOJIOUATHIE U KPYTOBbIE JUArpaMMbl, TAOIHIIbI JaHHBIX,
cpenHee apudmMeTnyeckoe, Merana, HauboJbllIee U HauMEHbIlIee 3HaUeHUsI BIOOPKH, pa3Max BBIOOPKH,
JUCHEPCHS U CTAaHAAPTHOE OTKJIOHEHHUE, CydailHas N3MEHYMBOCTD;

* U3BJEKaTh MH(POPMAIHIO, IPECTABICHHYIO B Ta0NHIIaX, HA JUarpammax, rpadukax;

* COCTaBJIATH TaOJHUIIBI, CTPOUTH AUArPAMMBI U rpaUKi Ha OCHOBE JaHHbIX;

* OIEepUpPOBATH MOHITUAMHU: (DaKTOpHAI YKCTIA, IEPECTAHOBKU U COUETAHMUS, TPEYT OJIbHUK
ITackans;

* TPUMEHSTH IPABUJIO NMPOU3BEACHUS IPH PEIICHUU KOMOUHATOPHBIX 3a7a4;

* OINEpUPOBATH MOHATUSMU: CIIyJalHBIN OMBIT, CITy4YalHBIN BEIOOD, UCIIBITAHNUE,
JJIEeMEHTapHOEe clyyailHoe coObITHE (MCXOJI), KIACCHMYECKOe OIpe/AeieHHE BEPOSITHOCTH CIy4aiiHOTO
COOBITHSI, OTIEpAIlUU HAJl CIIyYaHBIMH COOBITUSIMU;

* TPEICTaBIATH HH(OPMAIIHIO C IOMOIIIBIO KPYTOB Diijepa;

* pelarh 33Ja4y Ha BBIYMCIEHUE BEPOSTHOCTH C IMOJCYETOM KOJIMYECTBA BAPUAHTOB C
MTOMOIIBI0 KOMOMHATOPUKH.
B noBcegHeBHOI KU3HM U TP M3YyYEHHUU JAPYTUX IPeAMETOB:

* U3BJIEKaTh, MHTEPIPETUPOBATH U MPeoOPa30BbIBaTh HH(OPMAILINIO, IPEACTABICHHYIO B
TabnmuIax, Ha JuarpamMmax, rpadukax, OTpPaKaroIlyl0 CBONCTBA W XapaKTEPUCTUKH peanbHBIX
MPOLIECCOB U SIBJICHUIA;

* OMNpeAeNsaTh CTATHCTHYECKHE XapaKTePUCTHKH BBHIOOPOK MO TabiuiiaM, auarpammam, rpadukam,
BBITIOJIHATH CPABHEHUE B 3aBUCUMOCTH OT €M PEUICHUs 3a/1a4H;

* OILICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHI U SBICHHIA.

Hcropust MaTeMaTHKHU



+ XapakTepHu30BaTh BKJIa/ BBIJAIOIINXCS MATEMAaTHKOB B Pa3BUTHE MAaTEMAaTUKU U MHBIX
HAyYHBIX 00JIaCTei;
* TOHMMATh POJIb MATEMATHKH B pa3BUTUU Poccum.

MeToabl MATEMATHKH

* Hcnons3yst U3y4eHHbIE METO/IbI, IPOBOJUTH JOKA3aTEIbCTBO, BBIIOJIHATH OIIPOBEPIKEHHUE;

* BBIOMPATh U3YYCHHBIC METOJIBI U X KOMOMHALIUY [T PEIICHUS MAaTEeMaTHIECKUX 3a]1ay;

* HCIOJIB30BaThb MAaTE€MATUYECKHE 3HAHUA JUIsl ONMCAaHUS 3aKOHOMEPHOCTEH B OKpPYXKaOIIEH
JNEUCTBUTEIBLHOCTH U IIPOU3BEACHUSIX HCKYCCTBA;

* IPUMEHATH IPOCTEUIIHE IPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI
IIpY PELICHUH MAaTEMATHYECKUX 3a/1a4.

COJAEP/KAHUE YYEBHOTI'O TIPEJIMETA «AJITEBPA»

Yuciaa

PanumonanbHble Yucjia

MHoxecTBO  panMOHaiIbHBIX uyHceld. CpaBHeHHME palMOHAIbHBIX uucen. JledctBus c¢
paioHagbHBIMU yKciamu. [IpeacraBienne palmoHaaIbHOTO YUCia AECATUYHON JpoObIo.

HppanuoHajibHble YHCIA

[londaTne wppanMoHaNBPHOTO YHcHaa. Pacno3HaBaHue WppanuoOHaNbHBIX uuncen. [Ipumepbl

JoKa3aTenbeTB B anreOpe. MppannoHanbHOCTH YHUCIa \/E [Ipumenenne B reomerpuu. CpaBHEHUE
HMPPALMOHAIIBHBIX yuceld. MHOKECTBO JEMCTBUTEIbHBIX YUCEL.

ToxnecTBeHHbIE MPe0OPa30BAHUSA

YucnoBble 1 OyKBEeHHbIE BHIPAKEHUSA

Bripaxkxenue ¢ mnepeMeHHOW. 3HaueHue BblpaxkeHus. [loacraHoBKa BBIpaXEHUH BMECTO
IIEPEMEHHBIX.

[esble BbIpasKeHUst

CreneHp C HaTypalbHBIM IOKa3aTelieM U ee cBoiictBa. [IpeoOpa3oBaHusi BBIpaKEHUH,
COJIEpKAIIUX CTEIEHU C HaTypalbHbIM MOKA3aTEIIEM.

OpHousieH, MHOTOWIEH. JIeHCTBUS C OJHOUYJICHAMH U MHOTOWIECHAaMH (CIOXEHHE, BhIYUTAHHE,
yMHOKeHue). DopMyibl COKPAIEeHHOTO YMHOXKEHHUS: Pa3HOCTh KBAJIpaTOB, KBaJAPaT CYMMbI U Pa3HOCTH.
Pa3noxeHne MHOrO4WwIeHa Ha MHOXKHTENU: BBIHECEHHE OOIIEro MHOXHUTENS 3a CKOOKH, I'PYNIHUPOBKA,
npuMeHeHne (GopMysi COKPAIlEeHHOTO yMHOKeHusl. KBaipaTHbIN TpexuiieH, pa3jioKeHHe KBaJIpaTHOTO
TpexuieHa Ha MHOKHUTEIH.

JApoOHO-pannoHaIbHbIE BHIPAKECHUS

Crenens ¢ nenbiM nokaszarenem. [IpeoOpazoBanue ApOOHO-THMHEMHBIX BBIPAKEHUMN: CIOXKEHHE,
YMHOXEHUE, naeieHue. AnreOpanueckas OpoOb. JlomycTuMble 3HAYEHUS MEPEMEHHBIX B APOOHO-
painoHanbHbBIX BhIpakeHusx. CoxpaimieHue anreOpanueckux apobei. IlpuBenenue anredpamveckux
npobeit k oOmemy 3HaMmeHarento. JlelcTBusa ¢ anreOpanyeckKuMU OpOOsSIMU: CIOXKEHUE, BBIYUTAHUE,
YMHOJKEHUE, JIEJICHNE, BO3BEICHNUE B CTEIICHD.

[IpeoOpazoBaHue BhIpaKEHHM, COAEPIKALINX 3HAK MOTYJIS.

KBagpaTnbie KopHH

Apudmernueckuii KBaapaTHbI KOopeHb. [IpeoOpa3zoBanue BrIpaKeHHH, CoAepKAIIUX KBaApaTHbIE
KOPHHU: YMHO>XECHHE, JEJICHNE, BBIHECEHUE MHOXKMUTENS U3-110J 3HAKa KOPHS, BHECEHUE MHOXHUTEIS O]
3HAK KOPHS.

YpaBHeHHUS H HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YUCIIOBBIX PAaBEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

YpaBHeHus1

[lonatue ypaBHEHHMS U KOpHS ypaBHeHUsA. lIpencraBieHne O pPaBHOCUIBHOCTH YpaBHEHHM.
Ob6nacte onpenenenus ypaBHeHUs (0071acTh JOMYCTUMBIX 3HAUEHUH MTepeMEeHHOH ).

JInHeliHOEe ypaBHEHHE U €r0 KOPHU



Pemenne nuneiHbIx ypaBHeHHH. JIMHeiiHOoe ypaBHeHHE ¢ mapaMeTrpoM. KoandecTBO KOpHEH
JIMHEWHOI'O ypaBHEHMS. PelieHne TMHEHHBIX YPAaBHEHUM C IIApaMeTPOM.

KBaapaTHoe ypaBHeHHE U €r0 KOPHHU

KBagparuele ypaBHeHus. Hemnonnble KBajgpaTHble ypaBHEHHUSA. JIMCKPUMHHAHT KBaJpaTHOIO
ypaBHeHus. @opMyna KopHEW KBaapaTHOro ypaBHeHHs. Teopema Buera. Teopema, oOpaTHas Teopeme
Buera. Pemenue KBagpaTHBIX ypaBHEHUI:MCIONb30BaHUE (OPMYJIBI JUISI HAXOKIACHHUS KOPHEH,
rpadUUecKuii METOJl pelIeHHs, pa3J0KEHHE Ha MHOXKUTENHM, MOA00p KOpHEW C HCIOJIb30BaHHUEM
Teopembl Buera. KonnuecTBo KOpHEl KBaJApaTHOIO YPaBHEHUS B 3aBUCHMOCTH OT €T0 AMCKPUMHUHAHTA.
bukBanpaTHbie ypaBHEHHs. Y paBHEHMS, CBOJIUMBIC K IMHEWHBIM U KBaJApaTHbIM. KBajpaTHbIC ypaBHEHUS
C IIapaMeTpoOM.

/{poOHoO-panMoHa/bHbIE YPABHEHUS

Pemenune mnpocredmux IpoOHO-TMHEMHBIX YypaBHEHHMW. Pemenue IpoOHO-paliMOHaIbHBIX
YpPaBHEHUU.

Metonpl pemieHHus ypaBHEHUH: METOJbl PAaBHOCHIBHBIX NPeoOpa3oBaHUM, METOJ 3aMEHbI
NepEeMEeHHOH, rpaguueckuil MeTo1. VMcrnonp3oBaHue cBONCTB GYHKIMM NPU PELIEHUH YpaBHEHUH.

Ipocreiimue nppampoHansHbie ypaBHenns suaa [ f (x) =a, \/ f(x)= \/ g(x) -

VYpaBHeHHUs BUAA X" =a .YpaBHEHMS B LENBIX YACIIAX.

CucremMbl ypaBHEeHH I

VYpaBHeHHE ¢ AByMs NepeMEeHHbIMU. JIMHENHOE ypaBHEHHE ¢ ABYyMs nepeMeHHbIMU. [IpsMas kak
rpaduueckas HHTEpPIpeTalus JUHEHHOTO ypaBHEHUS C IBYMsI IEpEMEHHBIMH.

[TonaTne cucreMsl ypaBHEHH. Penienne cuctemMsl ypaBHEHMI.

MeToipl perieHtsi CUCTeM JMHEWHBIX YpaBHEHUN C ABYMs MEPEMEHHBIMU: rpapuuecKuii METO,
METO/I CJIOKEHUS, METOJI ITOJACTAHOBKHU.

CucTeMbl TUHEUHBIX YPAaBHEHHUM C TApaMETPOM.

HepaBencrBa

UucnoBble HepaBeHCTBA. (CBOWMCTBA YHUCIOBBIX HEpaBEeHCTB. I[IpoBepka cHpaBemIMBOCTH
HEPABEHCTB IPY 3aJaHHBIX 3HAYCHUAX [IEPEMCHHBIX.

HepaBenctBo ¢ mepemenHoil. Ctporme u HecTporue HepaBeHcTBa. OO0macTh omnpeneieHus
HEpaBEHCTBA (00JIACTh TOMYCTUMBIX 3HAYCHUN TTEPEMEHHOM ).

Penienue nuHeHBIX HEPABEHCTB.

KBaznpatHOoe HEpaBEeHCTBO U €ro peuieHus. PemieHue KBagpaTHBIX HEPABEHCTB: HCIOJIB30BAHUE
CBOMCTB M Trpaduka KBaApaTUYHOW (YHKLIMH, METOJ HMHTEPBAJOB. 3alUCh PELICHHs KBaJIpaTHOIO
HEPABECHCTBA.

Pemienne nensix u ApoOHO-pallMOHATIBHBIX HEPABEHCTB METOA0M HUHTEPBAJIOB.

CucreMbl HEPABEHCTB

Cucrembl HEpaBEHCTB € OJHOM NIEPEMEHHOM. Pelienne cucteM HEpaBeHCTB ¢ OAHOM IIEPEMEHHOM:
JMHEHWHBIX, KBaJIpaTHbIX. M300paXkeHne pelieHuss CUCTEeMbl HEPAaBEHCTB HA YHUCIOBOHM MpsiMOM. 3amuch
PELIEHUs CUCTEMBI HEPABEHCTB.

DyHKUUHA

IMonsitne pyHKIUM

JlexkapToBbl KOOpPAMHATHI HAa IUIOCKOCTH. POpMHUpPOBAaHME IPEICTABICHUM O METalupeIMETHOM
MOHATUU «KOOPIUHATB». CrocoObl 3afaHus (QYHKIUI: aHATUTHYECKHM, Trpauueckuii, TaOIUYHBIH.
I'padux pynkuuu. [Ipumepsl QyHKIMIA, NOTydaeMbIX B IMpOIecce MCCIeTOBaHUS PAa3IUYHBIX pealbHBIX
MPOIIECCOB M PEelIeHus 3a/1ad. 3HaueHue (GyHKIMU B Touke. CBoiicTBa (PyHKIMIA: 00NacTh ONpeAeIeHHUs,
MHOJKECTBO 3HAYEHMH, HYNIH, MPOMEXKYTKM 3HAKOMOCTOSHCTBA, YETHOCTH/HEUETHOCTh, HPOMEXYTKU
BO3pacTaHusi M yObIBaHMs, HauOoJblllee M HauMeHbllee 3HadeHus. MccnenoBaHue (yHKUIMM MO ee
rpaduky.

[IpencraBnenne 06 acCUMIITOTaX.

HenpepsiBHOCTh dyHKIMH. KycouHo 3a1aHHbIe QYHKINH.

JIuneiiHas pyHKOus

CpoiictBa u rpaduk nuHeWHOW ¢(yHKuMU. YriioBoW Ko3(pduuueHT mnpsmoi. Pacnonoxenue
rpaduKa JTUHEWHOW (YHKIMH B 3aBUCHUMOCTH OT €€ YIJIOBOTO KOo3(@uIMeHTa M CBOOOJHOIO UJIEHa.
Haxoxnenne xo3pduiimeHToB NUHEHHON (QYHKIMM MO 33aJaHHBIM YCIOBHUSAM: HPOXOXKICHHE MPSMON
yepe3 ABE TOYKH C 3aJaHHBIMU KOOpPAMHATaMH, IPOXOXKJIEHUE NPSIMOM 4Yepe3 MaHHYI0 TOYKy H
NapajuIeJIbHON JAaHHOU IIPSIMOMA.



KBagpaTnunas ¢pyHkumus

CaoiicTBa 1 rpaduk kBagpaTuuHOW QyHKIMM (mapadorna). [locrpoenue rpaduka KBaapaTUYHOU
¢bynkuuu mo Toukam. Haxoknenwe Hyned KBaipaTHYHOW (YHKIMH, MHOXXECTBA 3HAUCHHIA,
IIPOMEXYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEXYTKOB MOHOTOHHOCTH.

OOpaTHasi NPONOPUUOHATBHOCTD

k
CaolicTBa QyHKIMU y = K y=7 l'unepOomna.
X

I'paduxu ¢pynxumii. [IpeobpasoBanue rpaduxa GpyHkuun y = f (x) A1 TOCTPOSHUS IpaduKOB

yHKumMi BUIa y = af (kx +b)+c -

Ppaguct pyxinti y=a+——, y — /.,y - %, y=x

X+b

IlocsienoBaTeIbHOCTH U IPOTrPecCHU

UucnoBas mociiefoBaTeabHOCTh. [IprMepbl 4YMCIOBBIX MoOcienoBaTeNbHOCTEH. beckoHeuHble
MOCJIeI0BaTeNbHOCTU. ApudmMerndeckass Mporpeccusi U ee CBOMCTBA. ['eomeTpuueckas Hporpeccus.
®opmyna 0o01Iero ujieHa U CyMMBbI N MEPBbIX YJICHOB apU(PMETHUECKON 1 T€OMETPUUYECKOM MPOrpeccuil.
Cxopgmiasicst reoMeTpudeckasi IpoTrpeccHsl.

Pemenne TekcToBbIX 32124

3agaum Ha Bce apuMeTHYECKHE TeHCTBUS

Pemenune TtekcToBbIX 3amau apupMeTHdyeckuMm crocoboMm. McnonpzoBaHue TaONMI, CXEM,
YyepTexel, Ipyrux cpeAcTB NMpeACTaBIeHUS JaHHbIX IPU PEIIeHNH 3aJauu.

3agauu Ha IBMKeHUEe, PA0OTY U NOKYNKH

AHanu3 BO3MOXHBIX CHUTyalluii B3aUMHOTO pAacIlOJOXKEHUS OOBEKTOB MpU HX JIBUKECHHH,
COOTHOIIEHUS! 00bEMOB BBHITIOJIHSAEMBIX padOT IPU COBMECTHOU paboTe.

3agauM HA YACTH, 10/, IPOLEHTHI

Pemrenne 3amay Ha HaxoKJIEHHE 4YacTH YUCIAa M 4uCia MO ero 4vactu. PemreHme 3amad Ha
MPOLEHTHI U J0u. [IpuMenenne nponopuuii npy peeHny 3aaau.

Jlornyeckue 3axauu

Pemenue nornyeckux 3agad. Penenue noruyeckux 3agad ¢ HoMONIbio rpadoB, TaOIHLI.

OcHOBHbBIE METO/IbI PellleHUs TEKCTOBBIX 3a/1a4: apu(MeTHIecKuii, anredpandeckuid, mepedop
BapuaHTOB. IlepBUuHbIE MpeacTaBiICHHs O JAPYrUX METOJax pelleHus 3anad (reoMeTpuyeckue u
rpadu4ecKue METO/IbI).

CraTncTUKa U TeopHsi BEPOATHOCTEM

Crarucruka

TabnuuHoe u rpaduueckoe NPEACTaBICHUE IAHHBIX, CTOJIOUAThle U KPYroBbIE AHATPAMMBI,
rpaduky, TpUMEHEHHEe auarpaMM M TpaduKOB Ui OMUCAHUS 3aBUCHUMOCTEH peaJbHBbIX BEJIMYUH,
u3BieueHUe HHPoOpMaMK U3 Tabmuu, auarpaMM U rpaduxoB. OmnucarenbHblE CTATUCTUYECKUE
MOKa3aTeay YHUCIOBBIX HAOOpOB: cpenHee apuMeTHUecKoe, MeauaHa, HaubOoJsblliee U HaWMEHbIIee
3HaueHMs. Mepbl paccenBaHus: pa3Max, AUCIEPCUs U CTaHIaPTHOE OTKIOHEHHUE.

CnyuailHass M3MEHYMBOCTh. M3MeHUMBOCTH Hpu  U3MepeHusx. Pemaromue mpaBuia.
3aKOHOMEPHOCTH B U3MEHYMBBIX BETUYNHAX.

Cay4aiinbie coObITHS

CnyyaiiHple ONBITHI  (9KCIIEPUMEHTHI), JJIEMEHTApHBIE CllydallHble COOBITUA  (HCXOJBI).
BepostHocTH 2nemeHTapHbIX cOObITHIL. COOBITUS B CITYYaliHBIX SKCIIEPUMEHTAX M OJIaronpusTCTBYIONINE
JIIeMEHTapHble COObITUS. BeposTHOCTHM ciydailHbIX CcOObITUNA. OMNBITBI ¢ PaBHOBO3MOXKHBIMH
3JIEMEHTAapHBIMU  coObITUsAMU. Kiaccudyeckue BEpOSITHOCTHBIE OMBITHI C HCIOJB30BAaHHMEM MOHET,
KyOukoB. [IpencraBienue coObITHI ¢ mMoMmolIbi0 Auarpamm OJitnepa. [IpoTuBOMONOXKHBIE COOBITHS,
oObenMHEeHHEe U TepeceueHre coObiTuil. [IpaBuno crnoxkeHuss BeposTHOCTe. CrydaliHblid BBIOOP.
[IpencraBnenue sKcriepuMeHTa B BHJE jAepeBa. HezaBucumble COOBITHS. YMHOXEHHE BEpOSTHOCTEH
He3aBUCHMBIX coObITUH. [locnenoBarenpHble He3aBUCUMBIE UCTIBITaHus. [IpencTaBieHe 0 He3aBUCHMBIX
COOBITHSIX B )KH3HH.

DJIeMeHThl KOMOMHATOPUKH

[IpaBuno yMHOXEHHUs, MepecTaHOBKH, (akropuan uucia. CoderaHus M YHCIO COYETaHUM.
@opmyna yncna couetanwii. Tpeyronbauk Ilackans. ONBITEI ¢ OONBIIMM YHCIOM PaBHOBO3MOXKHBIX
AIIEMEHTAPHBIX COOBITUI. BBIUKCIEHHE BEPOSITHOCTEH B OMBITaX C MNPUMEHEHHEM KOMOWHATOPHBIX
¢dopmyn. Ucneitanus bepnymmm. Ycemex u Heygada. BeposiTHOCTH COOBITHII B CepUM HCIBITAHUN
beprymu.



CayuaiiHble BeJMYMHBI

3HaKOMCTBO CO CIy4allHBIMM BEJIMYMHAMM Ha IpPHUMEpaX KOHEUYHBIX JIUCKPETHBIX CIy4dallHBIX
BennuuH. Pacrnipenenenue BepositTHOCTel. Maremarnueckoe oxugaHue. CBOHCTBAa MaTeMaTHUYECKOTO
oxunanus. [lonstue o 3akoHe OonpmMx 4ywcen. M3mepeHue BeposiTHOCTEH. [IpuMeHeHWe 3aKoHa
OOJIBIIMX YHCENl B COLMOJIOTUH, CTPAXOBAaHUH, B 3PaBOOXPAHEHHUHU, OOeCleYeHUH Oe30MacHOCTH
HacCCJICHUA B ‘lpe?;BbI‘{aI\/'IHBIX CUTYyallusiX.

7 KJIACC

1. Boipa:xkeHus, TOx1eCTBa, ypaBHeHus 18 u
Boipaxxenue c¢ mnepeMeHHO#. 3HaueHue BblpakeHus. [lojcTaHOBKa BBIpAXKEHHH BMECTO

nepeMeHHbIX. YucnoBoe paBeHCTBO. CBONCTBA YHUCIOBBIX PAaBEHCTB. PaBEHCTBO ¢ MepeMEeHHOM!.
[IoHAaTHE ypaBHEHMS M KOpHs ypaBHEHUs. PernieHue JIMHEWHBIX ypaBHEHUN. Pemenne TeKCTOBBIX

3a/1a4 METOJOM COCTaBJICHUSI YPABHEHUM.

OcHoBHasi meJb - CHUCTEMAaTH3UPOBaTh U O0OOUIUTH CBENEHUS O MpeoOpa3oBaHUIX
anredpanvyecKuX BbIPAKEHUH U PEeIIeHNH YPaBHEHHM ¢ 0IHOM MepeMeHHOM.

[IepBas Tema Kypca 7 knacca sIBISETCS CBSI3YIOLIUM 3BEHOM MEXy KypCOM MaTeMaTHKH 5—~6 KIIacCcoB
u KypcoM anreOpsl. B Hell 3akperuisioTcsi BbIYHMCIUTENbHBIE HABBIKH, CHCTEMATH3UPYIOTCA H
000011at0TCs CBEACHUS O MPeoOpa30BaHMUIX BEIPAKEHUIN U PEILIEHUN YpaBHEHHIA.

HaxoxxneHue 3HaueHMH YUCIOBBIX M OYKBEHHBIX BBIPAXEHHMH Ja€T BO3MOXKHOCTb MOBTOPUTH C
y4YallMMUCs MpaBuUiIa ACUCTBUI C pallMOHAIBHBIMU YHMCIAMHU. YMEHUS BBINOJIHATH apupMETUUECKHE
JEUCTBUS C PAlMOHAIBHBIMU UYHUCJIAMHU SBJSIOTCA ONOPHBIMHU Ul BCero Kypca ainreOpel. Cuenyer
BBISICHUTb, HACKOJIBKO NPOYHO OBJIAJIENM UMHU ydallluecs, U B Cllydae He0OXOAMMOCTH OpraHU30BaTh
IIOBTOPEHUE C LEJIBIO JIUKBUJALUN BBISIBICHHBIX MP00enoB. Pa3BUTHIO HaBBIKOB BBIUMCIICHUH JAOJIKHO
YIENAThCS CEphe3HOE BHUMAHME U B JAJIbHEHIIEM NTPU U3YYEHUH JPYTUX TEM Kypca ajireOpsbl.

B c¢Bs13u ¢ paccMOTpeHuEM BONIPOCa O CPABHEHUU 3HAYCHUN BBIPAKEHUH PACIIMPSIOTCSA CBEACHUS O
HEPABEHCTBAX: BBOJATCS 3HAKU > U < Ia€TCs MIOHATUE O JBOMHBIX HEPABEHCTBAX.

ITpu paccMoTpeHnH 1peodpa3oBaHuil BEIpaXXeHUH (pOpMaIbHO-0NIEpATUBHBIE YMEHUS OCTAIOTCS Ha
TOM, K€ YPOBHE, ydalluecs NOJHMMAIOTCS Ha HOBYIO CTYNEHb B OBIIAQJACHHUHU Teopuel. Bpopsrcs
MOHATUS «TOXJAECTBEHHO pPaBHBIC BBIPAKEHUN», «TOXKAECTBO», «TOXKIECTBEHHOE IMpeoOpazoBaHUE
BBIPQXKEHUI», COJIepKaHUE KOTOPBIX OyJET MOCTOSHHO PACKPBIBATHCSA U YIIyONAThCSA MPU U3Y4EHUH
npeoOpa3oBaHUi  pa3NMYHBIX —aureOpandeckux BblpakeHuil. [loguepkuBaeTcs, YTO OCHOBY
TOKJIECTBEHHBIX ITPE0Opa30BaHUIl COCTABISAIOT CBOMCTBA JEHCTBUIA Ha/l YUCIAMHU.

YcuwnuBaercs poiib TEOPETUYECKMX CBEIEHUM IIpU PAcCMOTpeHMH YypaBHeHH. C  1enbio
o0ecreyeHnss 0CO3HAaHHOTO BOCHPUATHS YYaIlUMUCS aJlTOPUTMOB pELLICHHs ypaBHEHUN

BBOJIMTCS] BCLIOMOTaTeIbHOE MOHATHE PABHOCHIIBHOCTH YpPaBHEHUH, (POPMYIHPYIOTCS M pa3bsiCHAIOTCS Ha
KOHKDETHBIX IIPUMEpPax CBOMCTBA pPaBHOCWIBHOCTH. JlaeTcs MOHATHE JMHEWHOTO YpPaBHEHUS H
UCCIIelyeTCss BONPOC O 4YMCie ero KopHe. B cucreme ympaxkHeHMH oco0oe BHHMaHHE YIENAeTCs
pCIICHHI0 ypaBHEHWI Buaa ax = b mpu pasnuuHbix 3HayeHusx a u b. IIpomomkaercst pabota 1o
(OpMUPOBAHUIO y y4alllUXCS YMEHHUS HMCIIOJIb30BaTh anmapaT ypaBHEHUH Kak CpPEICTBO JUIsl pEILCHHS
TEKCTOBBIX 3a7ja4. Y pPOBEHb CJIO’)KHOCTH 3a/1a4 3/1€Ch OCTAETCS TAKUM K€, Kak B 6 Kiacce.
2. ®ynkuum 11 9
Oynkius, obnacte ompeaeneHus (GyHKIUU. Bpruucnenue 3HaueHuil (QyHKuMuM 1o Qopmyie.

I'papux ¢pynkuuu. IIpsmas mponopruoHanbHOCTE M ee Trpaduk. JlunelHas ¢GyHKIUS U ee Tpaduk.
CpoiicTBa M Tpaguk JIMHEHHOW (QYHKIMH. YTIOBOW Kod(h¢uimeHT npsmoi. Pacnonoxenue rpagpuka

JUHEWHOU (PYHKIMHU B 3aBUCHMOCTH OT €€ YIII0BOTO KO3 HUIMEHTa U CBOOOIHOTO YJICHA.



OcHOBHAasl 1HeJIb - O3HAKOMHTH YYAIIUXCA C BKHEHIIUMHU (YHKIIMOHATIHHBIMH TOHITUAMHU U C
rpaduKamMy MPsIMOI TPOTIOPIUOHATBHOCTY M TMHEHHON (DYHKIIUH OOILEero BHUIA.

JlanHasi Tema SBJSIETCS HAYaJbHBIM ATAllOM B CHUCTEMAaTHYECKOW (YHKIMOHAJIBHON MOJArOTOBKE
yJamuxcs. 371eCh BBOAATCS TaKHe MOHATHA, KaK (DYHKIHMSA, apryMeHT, 00JIacTh OIpenesieHus (GyHKIINH,
rpaduk QyHKIuH. OYHKIUS TPAKTYeTCs KaK 3aBUCHMOCTh OJHOM MEpPEeMEHHOH OT Jpyroil. Ywyarmuecs
MOJTy4ar0T MEPBOE MPECTaBICHUE O criocobax 3amanus GyHKuuu. B nanHOi Teme HaunHaeTcst paboTa 1o
(OPMHUPOBAHHIO y YYANIMXCS YMEHUH HaXoAuTh 1Mo (opmyne 3HauyeHHe (YHKIUU IO H3BECTHOMY
3HA4YCHUIO apTyMEHTa, BBITIOJHATH Ty )K€ 33a7ady 1o rpaduky u pemars no rpaduxky oOpaTtHyro 3agaqy.

@OyHKIIMOHAIBHBIC TOHATHUS TOJIYYal0T CBOIO KOHKPETH3AIMIO IPU U3yUCHUU JIMHEHHON (QyHKIMH 1
€€ YaCTHOTO BHJIa — MPSMO MPOMOPIHOHAIEHOCTH. Y MEHUS CTPOUTH M YUTATh TPAPUKH 3TUX (HYHKITHA
LIMPOKO HMCTIONB3YIOTCA KaK B CaMOM Kypce ainreOphbl, Tak U B Kypcax T€OMeTpUH U (QU3MKU. Ydaliuecs
JOJKHBI MMOHMMAaTh, KaK BIMSET 3HaK Kod(d(dullMeHTa Ha paclojoXeHHEe B KOOPAMHATHOMN IUIOCKOCTH
rpaduka GYyHKIHUK Y = KX, T1e k>0, Kak 3aBUCHT OT 3Ha4eHUH K U D B3auMHOE pacrosioxkeHne rpaQuKoB
IBYX GYHKIMIA Buaa y = kx + b

®opmupoBaHue BceX (YHKIUOHAIBHBIX MOHATUN U BBIpAOOTKA COOTBETCTBYIOLIMX HABBIKOB, a TAKXKe
M3Yy4YeHHE KOHKPETHBIX (QYHKUUN COMPOBOXKAAIOTCS PACCMOTPEHHUEM MIPUMEPOB PEaTbHBIX 3aBUCUMOCTEH
MEXAY BEJIMYUHAMH, YTO CIIOCOOCTBYET YCHIIEHUIO MPUKIIAAHON HAPaBICHHOCTH Kypca anreopsl.
oco0eHHOCTH Tpaduka QyHKINU y = X2 rpaduk TPOXOAUT Yepe3 Havajio KoopauHat, ock Oy sBiseTcs
€ro 0ChbI0 CUMMETPHH, I'padrK pacrosoKeH B BEPXHEH MOTYIIOCKOCTH.

YMeH#e cTpoHTh TpaduKi GYHKIWMI y = X H Y = X° HCIOJIB3YETCS JUIS O3HAKOMIICHHS YUALIIHXCS C
rpagu4ecKuM CriocoOOM PEIICHHS YpaBHEHUH.

3. CreneHb ¢ HATYpPAJIbHBIM NOKa3aTesaeM 13 4

CrerneHb C HaTypaJdbHBIM IIOKa3aTeleM W ee cBoicTBa. I[IpeoOpa3oBaHMsi BBIPAKECHUIA,
COJIepKallliuX CTETEeHU C HaTypalbHbIM Moka3atesneM. OnHousneH. JlefcTBUs ¢ OJlHOUIEHAMHU (CIIOKEHUE,

2 3
BbIYMTaHUE, YMHOKeHue). DyHKImn y = X%, y = X~ U UX rpauku.

OcHOBHAs LeJb — BLIPAOOTATh YMEHHE BHIIOJIHATH AeHCTBHSA HAJl CTEHEHAMH C HATYPaJIbHBIMH
nokasateaMu. B 1aHHO} TeMe naeTcs onpeseeHHe CTENEHH ¢ HATypalbHbIM NoKasaTteneM. B kypce
MaTeMaTHKH 6 Kjacca ydalluecs yKe BCTpPedalluch ¢ IpUMepaMy BO3BEIEHHUS UKCell B CTeNeHb. B cBasu
C BBIYMCIIEHUEM 3HAUEHHUI CTeNeHH B 7 Kilacce JaeTcs MpeCcTaBlIeHe 0 HAXO0KIEHU] 3HAUEHUH CTereH
C IOMOILBIO KabKYIATOpa. PaccMaTpuBaloTCs CBOMCTBA CTENEHH ¢ HaTypalbHBIM HoKasaTeaeM. Ha
npumMepe JokasartenbcTBa cBoiictB a" ca"=a""", a" 1 a"=a""rme m>n, (a™)"=a™, (ab)" =a"b"

ydaliuecs BIIEpPBbIC 3HAKOMSATCS C I0Ka3aTeIbCTBAMU, IPOBOANMBIMH Ha alnreOpandecKkoM MaTepHuale.
VYka3zaHHBIE CBOWCTBA CTENIEHU C HaTYpaJbHBIM IOKa3aTelIeM HAXOAT IPUMEHEHHE ITPU YMHOKEHUH
OJIHOWJIEHOB U BO3BE/IEHUH O/IHOWIECHOB B CTEMEHb. [Ipu Hax0X/1eHUHN 3HAYeHUN BhIPayKEHUH,
coJiepKalluX CTeNeHH, 0c000e BHUMaHUE CleyeT 0OpaTUTh Ha MOPAAOK AelcTBUil. PaccmoTpenue
dyHKIHi y = X, y = X° M03BOJISAET MPOIOIDKATH PAGOTY 110 HOPMUPOBAHMIO YMEHHI CTPOMTD M YHTATH
rpaduki GyHKIHHA. BakHO 06paTHTh BHAMAHHE YJAIIHXCA HA 0COOEHHOCTH rpaduka GpyHKINK y = X° -
rpaduK IpOXOIUT Yepe3 Hauauo KOOpaAuHat, ock Oy SBISETCS €ro 0CbI0 CUMMETPUH, rpaduk
PACIIONIOXKEH B BEPXHEH MOMYIIIOCKOCTH. YMEHHe CTPOHTE Tpaduki GyHKIHHA ¥ = X* n y =

X® HCTIOMB3YeTCs [T 0O3HAKOMIICHHS YUAIIHXCS ¢ MpaUIecKuM CIOCOO0M PEIIeHHs YPaBHEHHIA.

4. MHuorowienbl 19 4
Muorounen. JleiicTBus ¢ MHOrowieHaMH (CIIO)KEHHE, BBIYMTaHUE, YMHOXKeHHE). Paznoxxenue
MHOTOYJIEHA Ha MHOKHTEJIH: BHIHECEHUE 00IIEro MHOKUTEINS 32 CKOOKH.



OcHoBHasi meJb — BbIPA0OTaTh yMEHUE BBIMONHITH CJOXEHUE, BBHIYMTAHUE, YMHOXXEHUE
MHOT'OYJIEHOB U Pa3JIOKEHUE MHOTOWICHOB Ha MHOKHUTEIIH.

Jannas TtemMa wurpaer (GyHIAaMEHTAIbHYIHO pOJb B (OPMUPOBAHMM YMEHHS  BBIMOJIHATH
TOXIECTBEHHbIE TpeoOpa3oBaHusl anreOpandeckux BbIpakeHU. Dopmupyembie 371ech (HOPMAIBLHO-
OTICPATUBHBIC YMCHHS SIBJISIFOTCSI OTIOPHBIMHU TP W3YYCHUU JCHCTBHI C PAIMOHATBHBIMH JIPOOSIMU,
KOPHSIMH, CTEIIEHSIMU C pAallMOHAJIbHBIMU NIOKA3aTEISIMH.

N3ydyeHue TeMbl HaUMHAETCS C BBEACHUS MOHATUI MHOTIOWIEHA, CTAaHAAPTHOIO BHUJA MHOTOYIEHA,
cTeneHu MHoroujieHa. OCHOBHOE MECTO B 3TOM TeMe 3aHMMAIOT aJTOPUTMBI JICUCTBUI C MHOTOUYICHAMH -
CIIOKEHHE, BBIYUTAHME M YMHOXEHHE. Yyalluuecs JOJDKHbl IOHMMarb, YTO CYMMY, pa3HOCTb,
IIPOU3BEICHHE MHOTOWICHOB BCErJa MOKHO IIPEICTAaBUTh B BUJE MHOIO4YIeHAa. J[eHCTBHS CIIOKEHHS,
BBIUMTAHHUA M YMHOXXEHHSI MHOTOYJIEHOB BBICTYNAIOT KAaK COCTAaBHOM KOMIIOHEHT B 3aJlaHUSAX Ha
npeobpazoBaHusl 1ENbIX BhIpaxkeHuu. [lorToMy HererecooOpa3Ho MEPeXoJauTh K KOMOWHUPOBAHHBIM
3aIaHUSIM TIPEXKJIE, YEM YCBOEHBI OCHOBHBIE aJITOPUTMBI.

Cepbe3Hoe BHHUMaHUE B JITOM TeMe€ YAENSeTCsl pPa3ioKEHUI0 MHOTOWIEHOB Ha MHOXHUTEIU C
ITOMOIIBIO BHIHECEHHUS 3a CKOOKM OOILIEro MHOXUTENS U C MOMOILbIO IpynnupoBKH. COOTBETCTBYIOIINE
peoOpa3oBaHMs HAXOAT LIMPOKOE MPUMEHEHHE KaK B Kypce 7 Kilacca, Tak U B MOCIEIYIOIUX Kypcax,
0COOEHHO B JACUCTBUSIX C pallMOHATBHBIMU APOOSIMHU.

B panHOM TeMmMe ywammpecs BCTPEYAOTCS € NPUMEPAMHM HCIIOJIB30BAHUS PACCMATPHUBAEMBIX
npeoOpa3oBaHUi MpU pEUIeHUH Pa3sHOOOpa3HbIX 337ay, B YACTHOCTH MpPU DPELIEHUH ypaBHEHUH. OTO
MO3BOJISIET B XOJI€ M3YYEHHUS TEMbI MPOJIOJIKUTH PadoTy 1o (OPMHUPOBAHUIO YMEHHUS peliaTh ypaBHEHUS,
a TaKKe pelmarb 3aJa4d METOJOM COCTaBIICHHS YpPaBHEHHW. B 4uCIO ympaKHEHUH BKIIIOYAKOTCA
HECJIOKHBIE 33JIaHNS HA JI0KA3aTeJIbCTBO TOXKIECTBA.

5. ®opMyJibl COKPAIIEHHOT0 YMHOKeHus 21 4.

@opMyJIBl  COKPAIIEHHOTO YMHOKEHHS: Pa3sHOCTh KBAJPaTOB, KBAJApaT CYMMbI W Pa3HOCTH.
PasyiokeHrWe MHOTOWIEHA HAa MHOKHTEIH: IPUMEHEHHE (OPMYIT COKPAIIEHHOTO YMHOXCHHUS B
peoOpa3oBaHUAX BBIPAKEHUH.

OcHoBHasi meJb — BBHIPA0OTATh YMEHHE HPUMEHSTH (OPMYJIBI COKPAIICHHOTO YMHOXEHHS B
peoOpasoBaHUSX MENBIX BRIPAKECHUI B MHOTOWIEHBI M B Pa3JI0KEHHH MHOTOYICHOB HA MHOYKUTEIH.

B nmannoii Teme mpogoipkaerTcs paboTa 1m0 (GOPMHPOBAHHUIO y YYAIIUXCS YMEHHS BBITIOJHSTH
TOXJIECCTBEHHBIC MNPeoOpa3oBaHMs IENbIX BblpakeHWd. OCHOBHOE BHUMaHHE B TeME YIEIsIeTCs
dopmyiam (a - b) (a +b) = a? - b?, (a + b)? = a® ++ 2ab + b?. Yuammecs: 10KHBI 3HATH 9TH GOPMYIIBI U
COOTBETCTBYIOIIUE CIIOBECHBIE (DOPMYIMPOBKH, YMETh NPHUMEHATh HX KaK «Cj€Ba HampaBoO», TaKk M
«CIIpaBa HAJIECBOY.

Hapsiy ¢ ykasaHHBIMH pacCMaTpUBAIOTCS Tarke hpopmyisi (8 + b) = a® + 32’ b+ 3ab® + b, a® + b’ =
(a + b) (a® + ab + b%). OxgHako OHM HAXOAAT MEHBIIEE NMPUMEHEHHE B Kypce, MOPTOMY HE CIIEIyeT
W3JIMIIHE YBJIEKATHCS BHIOJHEHUEM YIIPAXKHEHUH Ha X UCIIOJIb30BaHHE.

B 3akarounTeIbHOM YacTH TEMbl pacCMaTPHBAETCS MPUMEHEHUE PA3IMYHBIX MPUEMOB Pa3JI0KEHHSI
MHOTOYJICHOB Ha MHOXXHTEIHM, a TaKXKe MCIOJb30BaHUE MPe0Opa30OBaHHMi IENbIX BBIPAKCHUN IS
pEIICHHUs TUPOKOTO Kpyra 3aj1ad.

6. CucremMbl THHEHHBIX ypaBHeHHH 15 4.

YpaBHeHHE ¢ IByMs NEPEMEHHBIMU. JIMHENMHOE ypaBHEHHE C JABYMs IepeMeHHbIMU. [loHsTue
CUCTEMBI YpaBHEHUH. Pelienue cucremsl ypaBHEHUMN.
MeToibl perieHnsi CUCTeM JTUHEWHBIX YPaBHEHUU C ABYMsS MEPEMEHHBIMU: rpadUuecKuii METOI,

METOA CIIOKCHHUA, METO/ ITIOACTAHOBKH.



OcHOBHAasl 1eJIb - 03HAKOMHTH YYAIIMXCS CO CIIOCOOOM PEIICHHUSI CUCTEM JIMHEWHBIX YPAaBHEHHI C ABYMSI
IIEPEMEHHBIMH, BbIpA00OTaTh YMEHHE PELIaTh CUCTEMBI YPAaBHEHUI U IPUMEHATh UX IIPU PELLICHUU
TEKCTOBBIX 33]1a4.

N3ydeHnue cucteM ypaBHEHMM pacnpenensercs Mexay Kypcamu 7 u 9 kiaccos. B 7 kinacce BBoguTcst
IOHATUC CUCTEMBbI, U paCCMATPUBAOTCA CUCTCMbI JIMHEHHBIX ypaBHeHI/IfI.

W3noxxeHne HauMHAETCSl C BBEACHUS IMOHATHS «JIMHEHHOE ypaBHEHHE C JIBYMs IE€peMEHHbIMMI». B
CUCTEMY YIPA)KHEHUM BKJIIOYAIOTCA HECIIOKHBIC 3aJaHUsl Ha PEUICHUE JIMHEWHBIX YPABHEHUN C JIBYMS
[IEPEMEHHBIMU B LIEJIbIX YHCIIaX.

dopmupyeTcss yMeHHE CTPOUTH Tpaduk ypaBHeHHs, a + by = c. BBenenue rpaduueckunx oOpa3zoB
JACT BO3MOKHOCTb HArJAHO HCCIEAO0BATh BOIPOC O YHMCIIE PEIICHHH CUCTEMBI ABYX JIMHEWHBIX
YpaBHEHUH € ABYMS [IEPEMEHHBIMHU.

OcHOBHOE MECTO B JJaHHOW Te€M€ 3aHMMAaeT M3yYEHHE aJTOPUTMOB pEIIECHUs CUCTEM JBYX JIMHEWHBIX
YpaBHEHUHN C BYMS MEPEMEHHBIMH CIIOCOOOM TOJICTAHOBKHM M CIIOCOOOM CIIOKeHHus. BBenenue cucrem
MIO3BOJISIET 3HAYUTEIBHO PACHIMPUTh KPYT TEKCTOBBIX 3a/1a4, PEIIAEMbIX C MIOMOIIBIO anmnapara ajareopsl.
[IpumeHeHune cucTeM YOpOLIAeT MpoliecC MEepeBOAa MaHHBIX 3a/Jadd C OOBIYHOIO s3bIKa Ha SI3BIK
YPaBHEHUM.

7. CraTHCTHYeCKHEe XapaKTepuCTUKH 4 4
OnucarenpHble CTaTUCTUYECKUE MMOKA3aTeU YUCIOBBIX HaOOpOB: cpeiHee apupMeTHUYecKoe, MelnaHa,
MoJa. Mepbl pacceMBaHus: pa3Max. Ydamuecs JOJDKHbI YMETh HCIIOJb30BaTh 3TH XapaKTEPUCTUKH IS
aHaIM3a psAJa JaHHBIX B HECIOXKHBIX CUTYalMX.

8. IloTopenmue. [Ipome:xkyTouHasi arrecrauus. 44.

3akperyieHue 3HaHUH, yMEHUI U HaBBIKOB, TIOJYYEHHBIX Ha yPOKax Mo JaHHBIM TeMaM (Kypc anreopsr 7
KJjacca).

8 kmacce

1.Paunonanbubie Apodu 24 4.
PanvonansHas apo6b. OCHOBHOE CBOKMCTBO JpoOu, cokpamieHue apooOeit. CliokeHue, BBIYUTAHHE,
YMHOEHUE U JieJieHne ApoOeit.

[Tpeobpa3oBanue panMoHaIbHBIX BeIpaxeHuit. dyukuus y =k/ x — u e€ rpadux.

OcHoOBHas1 1eJIb - BbIpaOOTaTh YMEHHE BBINOJHATH TOXIAECTBEHHbIC NMPEoOpa3oBaHMs PALMOHAIBHBIX
BBIPAXKCHUM.
®opMynupoBaTh OCHOBHOE CBOWCTBO Jpo0OH, palMOHalbHBIE, LEjble, IPOOHBIE BBIPAKECHMS;

MPAaBUIBHO YINOTPEOJIATh TEPMHUHBI «BBIPAKEHHE», «TOXKAECTBEHHOE MpeoOpa3oBaHUE», MOHUMATh
(GOpMYIHUPOBKY 3aJaHMUN: YNPOCTUTH BBIPAKEHHE, PA3JIOKUTh HA MHOXKUTENH, NMPUBECTH K OOIEeMy
3HaMEHAaTeN0, COKPATUTh JPOOb.
3HaTh W TOHUMATh (POPMYIUPOBKY 3aJaHHI: YHIPOCTUTH BBIPAKEHHUE, PA3JIOKUTh HA MHOXKHTENH,
MIPUBECTH K 00IIIEMY 3HAMEHATEII0, COKPATUTh APO0b, CBOMCTBA OOPATHOM MPOMOPIIUOHATIBHOCTH

YMeThb OCYIIECTBJIATh B PAlUOHAIBHBIX BBIPAXKCHUAX YHUCIIOBBIE IIOJCTAHOBKM U BBIIIOIHATH
COOTBETCTBYIOIIIME BBIYMCICHUS, BBIMOJHATh JIEHCTBHS CIOKEHUS M BBIYUTAHUS C anreOpandecKuMu
IpoOsSMHU, COKpamiaTh ApoOb, BBINOJHATH PA3JIOKEHWE MHOIOWIEHAa Ha MHOXHMTEIM TNPUMEHEHHEM
(bopMyIT COKpAIlEHHOTO YMHOXXEHHMS, BBIIOJHATH NMPeoOpa3oBaHUe PAlMOHAIBHBIX BBIPAXKEHUH. YMETh
OCYLIECTBJIATh B PALIMOHAIBHBIX BBIPAXKCHUAX YUCIIOBBIC IIOJACTAHOBKU U BBINOIHATH COOTBETCTBYIOLIUE



BBIUMCIICHUS], BBIOIHATD JACUCTBUS YMHOXCHUS M JICNIEHUS C alNreOpanvyecKuMu JIpoOsiMH, BO3BOJIUTH
IpoOb B CTENEHb, BBINOJHATH MPEOOpa3OBaHUE PALMOHAIBHBIX BBIPAKEHHI; MPABHIBHO YIOTPEOIATH
(GYHKIMOHATIBHYIO TEPMHUHOJIOTHIO (3HaUeHHE (QYHKIMU, apryMeHT, rpaduk (yHKINN), CTPOUTH rpaduk
00paTHO MPONOPIMOHATIBHOCTH, HAXOIUTh 3HaueHUs PyHKIUU Y=K/X 1o rpaduxky, no gpopmyie.

2.KBaaparHble kopHH 21 4.

[onsitne 06 uppanuoHansHOM yncie. OOue cBeeHus O AeHCTBUTEIBHBIX YACITAX.
KBanpatublii KopeHb, NpUOIMKEHHOE 3HAYEHHME KBAJpaTHOro KOpHs. CBOWMCTBAa KBaJpaTHBIX KOPHEH.
npeoOpa3oBaHus BRIPAKEHHH, COJepKaNINX KBaapaTHble KOpHU. DyHKIMS Y = KBaapaTHBIH KOPEHb U3 X
u e€ rpauk.
OcHoBHasl ©eJIb - CUCTEMATU3UPOBATh CBEJICHUS O PALMOHAJIBHBIX YHMCIAX U JIaTh MpEACTaBIeHUE 00
UppalMOHAJILHBIX 4YHCIAaX, PAcIIMpPUB TEM CaMbIM IOHSATHE 4YMCIA; BbIPA0OTAaTh YMEHHE BBIIOJHATH
npocTeine npeoopa3oBaHrs BEIPAKEHH, COIEPKAIUX KBaAPaTHbIE KOPHH.

DopMyIHpOBaTH ONpPEAETICHUs] KBAaAPATHOTO KOPHs, apu(pMETHUYECKOr0 KBAaJIPATHOTO KOPHS, Kakue
Yuclla Ha3bIBAIOTCS PAllMOHATIBHBIMU, HPPALIMOHATIBHBIMU, KaK 0003Ha4aeTCsl MHOKECTBO PAllMOHAIBHBIX
qlcell; CBOICTBA apu(METHUECKOTO KBaIPAaTHOTO KOPHSI.

YMeTh BBINOJHATH MPEOOpa3oBaHKWE YHUCIOBBIX BBIPAKEHUH, COAEp)KAIlUX KBaJpaTHbIE KOPHHU;
pelIaTh ypaBHEHWS BHIA X°=a; HAXOIMTh IPUONVKCHHBIC 3HAYCHHS KBAIPATHOTO KODHS; HAXOIHTH
KBaJIpaTHbI KOPEHb W3 IMPOU3BEACHHUSA, POOH, CTENEeHH, CTPOUTHh Tpaduk (YHKIHH ) =KBaJpaTHBIN
KOPEHb U3 X M HAXOAUTh 3HAYEHMsI ITON (PYHKIUU 10 rpaduky uiu no Gopmysie; BBIHOCUTh MHOXKHUTENb
U3-TIOJ] 3HaKa KOPHS, BHOCUTh MHOXHTENb IOJ 3HAK KOPHS; BBIIOJHATH MPeo0Opa3oBaHMUE BBIPAKEHUM,
COJZIepKalIuX KBaJpaTHbIE KOPHU.

3.KBagpartHbie ypaBHeHus 204.
KBanpatusle ypaBHeHusi. HemomnHble kBaapaTHble ypaBHeHMs. JIMCKPUMHHAHT KBaJApaTHOTO

ypaBHeHUs. PopMynia KOpHEH KBajapaTHOro ypaBHeHus. Teopema Buera. Teopema, oOpaTHas Teopeme
Buera. Pemienue KBaJpaTHBIX YpaBHEHMIi: HCHOJb30BaHUE (DOPMYNBI [UIsI HAXOXACHUS KOPHEH,
rpaduyecKkuil MeToJ| peIlIeHHusl, pa3oKEHUE Ha MHOXKUTENH, MOAOOp KOpHEH C HCHOJIB30BaHUEM
teopembl Buera. KonmuecTtBo xopHel KBagpaTHOTO ypaBHEHHs B 3aBUCHMOCTH OT €0 JTUCKPHUMHHAHTA.
bukBanpaTHeie ypaBHEHUs. YpaBHEHHUs, CBOJUMbBbIC K JIMHEWHBIM W KBaJpaTHbIM.. Pemenue 3amay,

MMPUBOJAIINUX K KBAAPATHBIM U pallUOHAJIBHBIM YPABHCHUSM.

OcHoBHAasi meJb - BBIPa0OTaTh YMEHMS pellaTh KB3JApaTHbIC YPaBHEHHS, MPOCTEHIIHE
palMOHAIBHBIC YPAaBHEHUS M IPUMEHSTH U3 K PEILICHUIO 33/1a4.

OmpenensiTh, 4YTO TaKOe KBaAPAaTHOE YpaBHEHHE, HEIOJHOE KBAJPaTHOE ypaBHEHHE, NPHBEICHHOE
KBaJ[paTHOE ypaBHEHHE; (GOPMYIIbl JUCKPUMUHAHTA U KOPHEH KBaJIpaTHOIO ypaBHEHUs, TepeMy Buera u
oOpatHyto eil.

VYMeTh pemiate KBaJpaTHblE YpaBHEHUs BBIJEJICHHEM KBajpaTa JBYWICHA, pellaTh KBaJpaTHbIC
ypaBHeHHUs 10 (opMyrie, pelaTh HEeloJHble KBaJpaTHbIE YpaBHEHUs, pellaTh KBaJpaTHbIE YPAaBHEHUS C
MIOMOIIBIO TEOpeMbl, 00paTHO Teopeme Buera, ucmnonb3oBaTh Teopemy Buera ans HaxoxJIeHHS
KO3 QUIIMEHTOB M CBOOOIHOTO YjieHa KBAJAPATHOTO YPAaBHEHHMS; pPelIaTh TEKCTOBBIE 33aJjaul ¢ TIOMOIIbIO
KBaJIpaTHBIX YpaBHEHHH.

OmnpenensaTh Kakue ypaBHEHHs Ha3bIBAIOTCS JIPOOHO-PALMOHANBHBIMU, Kakue OBIBAIOT CIOCOOBI
pelieHusl ypaBHEHHH, IOHMMaTh, 4YTO YpaBHEHHWE - OTO MaTEeMaTHMYeCKHH ammapaTr perieHus
pa3HO0Opa3HBIX 33a4 MaTEeMaTHKH, CMEXHBIX 00JIacTel 3HAaHHUH, TPAKTUKH.

VYMerp pemarb ApoOHO-pallMOHANbHBIE YpaBHEHHUs, pPEIIaTh YpaBHEHHs TrpaduuyeckuM CIiocodoMm,
pelaTh TEKCTOBBIE 3a/1a41 C TIOMOUIBIO JPOOHO-pAIIMOHAIEHBIX YPaBHEHUH.



4.HepaBeHnctBa 23 4.
UucnosBele HepaBeHcTBa. (BoiicTBa 4MCIOBBIX HepaBeHCTB. IIpoBepka crpaBenIMBOCTH

HEPABEHCTB MPU 3aJJaHHbIX 3HAUECHUSAX [1E€PEMEHHBIX.

HepasenctBo ¢ nepemennoid. Ctporue u HecTporue HepaBeHcTBa. CHUCTEMbl HEPABEHCTB C OJAHOU
IIEpEMEHHOM. PemnieHne cucTeM HEpPaBEHCTB C OJHOW IEPEMEHHOM: JIMHEMHBIX, KBaJpaTHBIX.
N300pakeHue pemieHus CHCTEMbl HEPABEHCTB HA YHCIOBOW NPAMOW. 3amucCh PEHICHUS CUCTEMBI

HEPaBEHCTB.

OcHoBHas1 1eJib - BIpabOTaTh YMEHMSI peIllaTh JIMHEHHbIE HEPABEHCTBA C OJJHOM MEPEMEHHOMN U uX
CUCTEMBI.

@OopMyIMpPOBATh OINPENEICHUE YHUCIOBOIO HEPABEHCTBA C OJHOM IEPEMEHHOM, YTO HAa3bIBAECTCA
pelIeHneM HEPaBEHCTBA C OJHOM MEPEMEHHOM, YTO 3HAYNUT PELIUTh HEPABEHCTBO, CBOMCTBA YMCIIOBBIX
HEPaBEHCTB, IOHUMAaTh (POPMYIUPOBKY 3a/1a4H «PEIIUTh HEPABEHCTBO.

VYMeTh 3anuchiBaTh M YUTATh YUCIOBBIE MPOMEKYTKH, H300pakaTh UX HA YHCIIOBOW MPSAMOIL, pemars
JIMHEWHBIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM, pelIaTh CUCTEMbI HEPABEHCTB € OJTHOM MEPEMEHHOM.

YMeTh NPUMEHATHh CBOMCTBA HEPABEHCTBA IIPU PELIEHNN HEPABEHCTB U UX CUCTEM.

5.Ctenenb ¢ meJbIM noxkasartejaem 16 4.

CreneHsp ¢ 1enbIM MoKa3aresneM 1 €€ cBoiicTBa. CTaHAapTHBIN BUJT YUCTIA.

OcHoBHasi meab - cHOpMUPOBATH YMEHHUE BBHITIOJHATH JEHCTBUS HAJl CTEHCHSAMU C ICIBIMHU
MOKa3aTeIsIMH, BBECTH MOHITUE CTAHIAPTHOTO BUA YUCIIA.

®opMyIUpOBaTh OMPEACICHUE CTENEHU C LETbIM U IEIbIM OTPUIIATEIBLHBIM MTOKA3aTeNIeM; CBOMCTBA
CTEIICHH C IIEIBIM MOKa3aTCIISIMH.

YMETh BBINIOTHATHh JEUCTBUSA CO CTENEHSIMHU C HATYpPaJIbHBIM U IIEJbIM MOKa3aTEIsIMU; 3alHChIBAThH
YHUCJia B CTaHJIAPTHOM BHJE, 3allMCHIBATh NMPUOJIMIYKEHHBIE 3HAYEHUs YHUCEIN, BBITOJHATH JACUCTBUS HAJ
MPUOJIM>KCHHBIMU 3HAYCHHSIMHU.

JJIeMeHTbI CTATUCTUKHA U TEOPUHU BEPOSITHOCTEH

HauanpHble cBeneHust 00 OpraHu3aiy CTaTHCTHYECKUX UCCIIEI0 BAaHUH.

OcHoBHasi meab - chopMUpOBaTh HayajdbHbIC IPEACTaBIEHU O cOOpe M TIPYIIUPOBKE
CTaTHCTHUYECKHX JaHHBIX, MX HAaIIAJHOM  HMHTepupeTauuy; cHOpMHUpPOBATH  IPEICTABICHUS
CTaTHCTHUYECKHUX JAHHBIX B BUJE TAOJUI] YACTOT U OTHOCUTEIBHBIX YaCTOT.

®opMmynupoBaTh MOHSATHA T€HEPATbHON W BHIOOPOYHOI COBOKYIHOCTH, pa3sMaxa, MOJbI, CPEIHETO
apuU(PMETHUECKOT0, MOJMIOHA U TUCTOTPAMMBI.

YMeTh HaxoAuTh MO TabiMIle YacTOT TaKMX CTaTHUCTUYECKUX XapaKTepPUCTHK, KaK CpejaHee
apupMeTHyecKoe, MOJa, pa3Max.

6. IloBTOopenue 1 4.

3akperuieHne 3HaHWi, YMEHUI 1 HaBBIKOB, IMOJIYYEHHBIX HA YPOKAaX IO JaHHBIM TeMaM (Kypc aureOpbl 8
KJjacca).

9 Kiacc
1. KBagparuunas ¢pynkuus 24 4.
@ynxkius. Bospacranue n yosiBanue Gpynkuuu. KBagpaTtaelii Tpexusien. PaznoxeHue KBaapaTHOTO
TPEXWICHA Ha MHOKUTEINNU. Penienue 3a1ad myTeM BbIAEICHUS KBaJpaTa JBy4IeHa U3 KBAIPaTHOTO
TpexwieHa. Oynkius y=ax2 + bx + ¢, e€ coiicTBa, rpaduxk. [Ipocreiimme npeodpazoBanus rpadhuKoB
¢bynkuuii. Pemenre HepaBeHCTB BTOPO CTETIEHU € OJTHOM MEPEMEHHOI.



OcHoBHasi HeJb — BBIPAOOTaTh yMEHHE CTPOUTH TpauK KBAAPATUYHONM (YHKUUMU U TPUMEHSTDH
rpaduuecKue MpeICTaBICHUS s pEIICHUs] HEPABEHCTB BTOPOH CTENEHHU C OJHOM IMepEeMEHHOM.

3HaTh OCHOBHBIE CBOWCTBA (DYHKIIMH, yMETh HAXOAMTh MPOMEXKYTKH 3HAKOMOCTOSHCTBA, BO3pAaCTaHMUS,
yObIBaHUS (YyHKIUH.

YMeTb HaX0AUTh 00JIACTh ONpeAeTeHus U 001acTh 3HaUCHUH (DYHKIUH, YUTATh TpaPuK QYHKIUH. YMEThH
pelmarh KBaJpaTHbIE ypaBHEHUS, ONPENENATh 3HAKM KOpHEH. YMETb BBIIOJHATh Pa3JIoKEHUE
KBAJPATHOTO TPEXWICHA HA MHOKHTEIH. YMETh CTPOMTH TpaduKk (YHKUHH y=ax’ , BBIIOJHSATH
npocTeiimme npeodpa3oBanus rpaduKoB QYHKIUH. YMETh CTPOUTHh TpapuK KBaApaTHYHON (yHKIWH,
BBITIOJIHATE MPOCTEUIINE npeodpazoBanus rpadukoB GpyHKIMA. YMETh CTPOUTH TpaduK KBAIPATHIHON
GyHKIMU» HAXOOUTh 1O TrpaduKy HYIH QYHKIUH, TPOMEXKYTKH, Tae (YHKIHS NPUHAMAET
T0JIOXKHTEIBHBIE H OTPUIIATEIBHBIC 3HAYCHHS. YMETh MOCTPOUTh IpaduK (YHKINK y=ax’ U IPHMEHSTH
e€ cBolicTBa. YMETh NOCTPOUTH Tpapuk (YHKIUU }Dax2 + bx + ¢ U NpUMEHATH €€ CBOWCTBA. YMETh
HaXOJUTh TOKU NepecedeHus rpaduka KBagparnynoi GyHKIMH ¢ OCIMHU KOO pJMHAT.

YMeTb pa3iioKUTh KBAAPATHBIN TPEXWIECH HA MHOXKHUTEIU. Y METh PEIIaTh KBAJPAaTHOE YpABHEHUE. Y METh
pelarh KBaJpaTHOE HEPABEHCTBO alredpandeckuM crocoOoM. YMeTh pemiarh KBaJpaTHOE HEPABEHCTBO
C MOMOIIBI0 TpaduKka KBaJApaTUYHOM (QYHKIMU. YMETh peliarh KBaJpaTHOE HEPABEHCTBO METOJIOM
MHTEPBAJIOB. YMETh HaXOIUTh MHOKECTBO 3HAYeHHH KBajpaTHuHO# ¢yHkuun. @Dymkmus y=X'
Ornpenenenne KOpHA n-i CTENEHMU.

2. YpaBHeHHUS U HEPABEHCTBA € OJIHOM NepeMeHHOoi 16 4.

[lemoe ypaBHeHHe U ero KOpHHU. [[poOHBIE pamrioHaIbHBIE ypaBHEeHHs. PelieHne ypaBHEHUN TpeTbed W
YEeTBepTON CTENeHH C OJHMM HEU3BECTHBIM C IMOMOILIBIO PA3JI0KEHHs HAa MHOXXHUTEIN U BBEACHHUS
BCIIOMOTATENbHON TiepeMeHHON. HepaBeHCTBa BTOpPOW CTENEHM C OJHOW MepeMeHHol. Meton
MHTEPBAJIOB.

Heasb - cucremaru3upoBaTh M OOOOLIMTH CBEAEHUS O DPELICHUU LEIbIX U JPOOHBIX pallMOHAIBHBIX
YpaBHEHUN C OJHOW MEPEeMEHHOW, CPOPMUPOBATH YMEHHUE pElIaTh HEPABEHCTBA BUIA ax’+bx+c>0 wim
ax2+bX+C<0, rze a He pasHo 0.

3. YpaBHeHUs U HEPAaBEHCTBA € JIByMs NepeMeHHbIMHU 16 4

VYpaBHeHHe C JBYMs INEPEMEHHBIMM M €ro rpaduk. YpaBHEHHE OKPY)KHOCTH. PelieHue cucrem,
COZepKalluX OJIHO YPaBHEHHME IIEPBOM, a JApyroe BTOpPOM cTemneHu. Pemenue 3amad MeTonoM
COCTaBJICHUS CUCTEM. PelleHne CucTeM IByX ypaBHEHUIN BTOPOU CTEIIEHU C ABYMs IIEPEMEHHBIMU.

Ilesn — BbIpaboOTaTh YMEHHE pellaTh IPOCTEHIINE CUCTEMBI, COJIEpKalllie yPaBHEHHsI BTOPO CTETIEHU C
IBYMs IIEPEMEHHBIMH, U PELIaTh TEKCTOBBIC 33Ja4X C IIOMOIIBIO COCTABICHUS TAKUX CUCTEM.

3HaTh METO/IbI PEIICHUS yPaBHEHUI:

a) pas3yIo’KeHUE Ha MHOXKUTEIH;

0) BBeJICHUE HOBOM IMEPEMEHHOM;

B)rpadu4YeCcKuii crocoo.

VYMeTh pemars LeNble ypaBHEHUST METOJOM BBEJICHUS HOBOM NEPEMEHHON. YMETh pellaTh CUCTEMbI 2
ypaBHEHUH ¢ 2 TepEeMEHHBIMH TpaHuecKuM CrocoOOM. YMeTh pellaTh ypaBHEHHUs ¢ 2 TepEeMEHHBIMU
CrocoOOM MOJCTAHOBKHM M CIIOXEHHUs. YMETh pellaTh 3a/laud «Ha paldoTy», «Ha JBWKEHHE» U JIpyrue
COCTaBJIEHUEM CUCTEM YPABHEHMM.

4. Apupmernyeckasi 1 reomerpuyeckas nporpeccuu 19 4.

Apugpmernueckas U reomerpudeckas nporpeccur. @opMmyibl N-ro WieHa U CyMMbI N MEPBBIX YIECHOB
IIPOTPECCUMN.

Heabr — pate mnoHsTHE 00 apudMETHUECKOW U TEOMETPUYECKOH TMPOrpeccHsix Kak YHCIOBBIX
MOCIIEI0BATEIBHOCTSIX 0CO00T0 BUJIA.

JloGUThCS TOHUMaHUS TEPMUHOB «WJIEH MOCIIEA0BATEILHOCTHY, KHOMEp 4YJIeHa

MOCIIEI0BATEIBHOCTH, «(POpPMyJia n —TO WieHa apUPMETUIECKON IPOrPECCHI»

3Hath GopMyIly n —TO 4iieHa apuPMETHIECKOI Mporpeccuu, CBONCTBA WICHOB

apu(pMEeTHYECKON MPOTrpeccuu, crocoObl 3a1aHust apu(METHIECKON MPOTrpeccuu



YMeTb npuMeHSITh (HOpMYITy CyMMBI N —II€PBBIX WICHOB apU(PMETUYECKON MPOrPECCHH MPU PELICHUU
3a1a4

3HaTh, Kakas IIOCJIEJJOBATEIbHOCTh SBJSIETCSI TI'€OMETPUUYECKON, YMEThb BBISBIISATH, SIBISETCS JIU
[IOCJIEI0BATEIBHOCTh TEOMETPUYECKOM, €CIIH 14, TO HAXOIUTH (

YMeTb BBIYUCIATH JIIO00H 4YJIeH reoOMeTpPUYEecKOM Mporpeccuu mo (opmyse, 3HATh CBOHCTBA UYJICHOB
reOMETPUYECKO Mporpeccuu. YMeTh MPUMEHATh (GOpPMyy NMPH PELUICHUH CTaHAAPTHBIX 3a/ad. YMETh
HaxXOJUTh Pa3HOCTb apu(PMETUYECKOW Nporpeccuu. YMeTb HaXOJWTh CyMMY N IEPBBIX UJIEHOB
apu(METHYECKONW MpOTrpeccud. YMETh HAaXOOUTh JIOO0N UYJICH T'eOMETPUYECKO mporpeccuu. YMeTh
HaxOJIUTh CYMMY N IIEPBBIX WICHOB F'€OMETPUYECKOM IPOTPECCUU. Y METh PEIIaTh 3a1a4H.

5. D1eMeHTBI CTATUCTUKH ¥ TEOPUM BeposiTHOCcTei 14 4.

KomOunatopneie 3amaun. [lepecraHoBkw, pa3memieHus, coderanus. llepectaHoBku. Pasmemenus.
Coueranus BeposTHOCTB cirydyaliHOTO COOBITHSI.

3HaTh GOPMYIIBI YKCTIa IEPECTAaHOBOK, Pa3MEIIeHNUH, COYETAHUN U YMETh MOJIb30BaThCs UMHU.

YMmeTh noap30BaThCs GOPMYI0 KOMOMHATOPUKY MPU BBIUMCIEHUH BEPOSITHOCTEH

6. IMoBTOpenue 13 u.

3akperieHue 3HaHW|, YMEHUN U HaBBIKOB, NIOJYYEHHBIX Ha ypOKax MO JaHHBIM TeMaM (Kypc anreopsl 9
KJacca).



Yu4eOHo - TeMaTHUYECKOE IJIAHUPOBAHUE 7 kaace

Ne Koi-Bo | KoHTpOJIBHBI
H3y4yaemblii MaTepuan
ypoka 4acoB e padoTsl
I'nasa |. BBIPAYKEHUS, TOXKIECTBA, YPABHEHUSL 18 2
1 [Beipaxenus 6
2 [[IpeoOpa3zoBaHue BBIpaKECHUI 6 1
3 |YpaBHEHHS ¢ OJTHOH MTepeMeHHON 6 1
Iaasa. II. ®YHKIHUHU 11 1
5 |[@YHKUMH U UX TpaQUKU 5
6 [luneitHas QyHKIUS 6 1
I'aasa I1l. CTEIEHb C HATYPAJIbHBIM ITIOKA3ATEJIEM 13 1
7 (CrerieHb M ee CBOWCTBA 6
8 |OmHOUNEHE! 7 1
I'naa IV. MHOT'OYJIEHBI 19 2
9 |Cymma ¥ pa3HOCTh MHOTOWICHOB 4
10 [[IpousBencHUE OTHOWIEHA U MHOTOWICHA 8 1
11 [[Ipou3BeneHNE MHOTOYICHOB 7 1
I'naa V. ®OPMYJIbl COKPAIIEHHOI'O YMHOXEHUSA 21 2
12 |[KBampat cyMMBI U KBaJpaT pa3HOCTH 5
13 |Pa3HocTh kBagpaTroB. CymMmma U pa3HOCTh KyOOB 8 1
14 [[IpeoOpa3oBaHue IEIBIX BEIPAKECHUM 8 1
I'nasa V1. CHACTEMbI JIMHENHBIX YPABHEHUI 15 1
15 [luneiinble ypaBHEHUS C JBYMS [IEPEMEHHBIMU U UX CUCTEMBI 6
16 |Pemenwue cuctem JIMHEHHBIX YpaBHEHHM 9 1
CTATUCTHYECKUE XAPAKTEPUCTUKHU 4
Cpennee apudmernyeckoe, pazmax, Moaa. Menuana Kak 4
CTaTHCTUYECKAsl XapaKTEPUCTHUKA.
OBOBIIAIOHIEE IIOBTOPEHUE KYPCA AJITEBPBI 7 KJIACCA 4 1
IMPOMEXKYTOYHAA ATTECTAIIMSL. UToroBasi KOHTPOJIbHAS
pabora.
UTOro 105 10




8 kiaace

H3yuaemblii MaTepHat Koa- | Koutpoann
BO bl €
4acoB padoThI
I'nasa I. PAIUOHAJIBHBIE IPOBA 24 2
1 [PanumonanbHble IpOOH U UX CBOMCTBA 6
2 |CymMma u pa3HOCTh JApo0eit 7 1
3 [[IpomsBeaeHHE U YaCTHOE IPOOCH 11 1
I'nasa. II. KBagpaTHble KopHH 21 2
4 |JleficTBUTEIBHBIC YHCITA 3
5 |ApudmeTnueckuil KBaipaTHbIN KOPEHb 6
6 (CoiicTBa apu(pMeTHIECKOTO KBaIPaTHOTO KOPHS 5 1
7 [[IpumeHeHHE CBOMCTB apu(PMETUYECKOTO KBAJPATHOTO KOPHS 7 1
I'napa III. KBagpaTHble ypaBHeHHS 20 2
8 |KBampaTHOE ypaBHEHHUE U €r0 KOPHU 2
9 |®opmyna KopHEH KBaJApaTHOTO YPAaBHEHHS 9 1
10 [IpoOHble pariiOHATBHBIC YPaBHEHUS 9 1
I'naa IV. HEPABEHCTBA 23 2
11 [YucnoBwie HEpaBEHCTBA M UX CBOMCTBA 10 1
12 |HepaBeHCTBa ¢ OJTHOM MEPEMEHHOMN M KX CUCTEMBI 13 1
I'maa V. CTEIIEHDb C I EJIBIM ITOKA3ATEJIEM 8 1
13 |Cremnensb ¢ 1enbIM MOKa3aTeaeM 1 ee CBOICTBa 8 1
HNPOMEXYTOYHASA ATTECTALIUS. UToroBass KOHTPOJIbHAsA 1 1
padora.
IJIEMEHTBI CTATUCTUKHU 7 1
COop u rpynnupoBKa CTATUCTUYECKUX JaHHBIX 3
HarnsgHoe npencTaBieHne CTaTUCTHUECKON HHPOpMAIIT 3 1
OBOBIIAIOIIEE IIOBTOPEHUE KYPCA AJIT'EBPHI 8 1 1
KJIACCA
Hroro 105 11




9 kiace

Koi-Bo | KoHTpOJIBHBI
H3y4yaemblii MaTepuan
4acoB e padoThl
I'naBa I. KBAJIPATUYHASA ®YHKIUA 24 2
DYHKIIMU U UX CBOMCTBA 5
KBagpaTHbIil TpeX4wieH 4
Kontposbhas padoTta Nel 1 1
KBanparuunas ¢pyHKIMs U €€ rpadux 8
Crenennas ¢ynakiusa. Kopens N-oif creneHm. 4
KontposnbHas padoTta Ne2 1 1
MTorn KOHTPOJIbHOMN pabOTHI 1
I'aasa. |I. YPABHEHHSI U HEPABEHCTBA C OJTHOA 16 1
NEPEMEHHOH
YpaBHEHHSI ¢ OJTHOH TIepeMeHHON 6
HepaBeHcTBa ¢ 01HOM IEpeMEHHOM 8 1
KontponpHas padota Ne3 1 1
MTorum KOHTPOIBHOU pabOTHI 1
I'nasa 1. YPABHEHUS U HEPABEHCTBA C JIBYMSA 16 1
NMEPEMEHHOH
'YpaBHEHUSI C IBYMS IEPEMEHHBIMU U KX CUCTEMBbI 10
HepaBeHcTBa ¢ 1ByMs IEPEMEHHBIMU U UX CHCTEMBI 4
KontponbHas padorta Ned 1 1
MToru KOHTPOJIBHOM PabOTHI 1
I'nasa IV. APUOPMETHYECKHUE U TEOMETPUYECKHUE 19 2
IMPOI'PECCHUH
ApudMeTruecKas Iporpeccus 7
KonTponbsHas pabora Ne5 1 1
["eomeTpuyeckast mporpeccus 8
KonTponpsHast padota Ne6 1 1
M TOrM KOHTPOJILHOU pabOThI 1
IIpomexyTounas arrecranus. UToropast KOHTpoJibHasi padora 1 1
I'nasa V. 9JIEMEHTBI KOMBUHATOPUKHA U TEOPUU 14 1
BEPOSITHOCTH




J1eMeHThl KOMOWHATOPUKH

HauanbpHbIE CBCACHUA TCOPHUU BEPOATHOCTU

KonTponsHas padota Ne7

MTorn KOHTPOJILHOMN pabOTHI

R | N o

I'maa VI. HIOBTOPEHHUE 13
0O6o06IaroIIee TOBTOPEHUE Kypca anreOphl 7-9 KiaccoB
Boruncnenus. ToxaecTBeHHbIE Tpeo0Opa3oBaHusl. Y paBHEHUS U
cucteMbl ypaBHeHni. HepaBencrBa. @yHKIHH.
uToro 102




TEMATHYECKOE INTAHUPOBAHUE YUYEBHOI'O MATEPHUAJIA no AJITEBPE B 7 kiacce
C OIpeEeTICHNEM OCHOBHBIX BUIOB YUEOHOU AEATEIBHOCTH O0YJarOIUXC .

Homep Pa3nen. Tema. XapakTepucTHKAa OCHOBHBIX BH/IOB J1eSIT€IbHOCTH YYALIUXCS
§ OcHOBHOE coJiep:KaHue M0 TeMaM (Ha ypoBHe y4eOHBIX J1eliCTBHIl)
I'nasa I. Boipa:xxenus, ToxnecrBa, ypaBHenus (18 u)
1. Bripaxenus HaxomuTe 3Ha4YeHHs 4YHMCIIOBBIX BBIPQKECHHM, a TAaKKE BBIPAXKECHHHW C IEPEMEHHBIMM IIpU
1. Ywucnossle BbIpaxeHUs- 24 yKa3aHHBIX 3HAUEHUSX NepeMeHHbIX. Vcnonp30BaTh 3HakU >, <, >, <, YUTaTh U COCTABJIATH
2. BrIpaxeHHs ¢ IepeMEHHBIMA — 24 JIBOMHBIE HEPABEHCTBA.
3. CpaBHeHHE 3HAYCHUH BBIpaXEHHUH — 249 | BeImonHATh TpocTeiimme mpeoOpa3oBaHusl BBIPKEHUI: TPUBOAWTH TOAOOHBIE CllaraeMmbie,
2. IIpeodpa3oBanue BbIpaskeHU packpbIBaTh CKOOKHM B CyMME WJIM Pa3HOCTH BhIpakeHUi. Pemiath ypaBHeHus Buaa @ X = b
1. CaoiicTBa ACHCTBUI HAJ YMCIaMU -24 | IPH Pa3JIMYHBIX 3HAYCHUSAX @ U D, a Takke HECIOKHBbIE YPAaBHEHHUS, CBOISIIMECS K HUM.
2. ToxnecrBa. ToxaecTBCHHBIE Hcnonb3oBaTh anmapar ypaBHEHWW IJIsI PEHIEHUS TEKCTOBBIX 3ajady, WHTEPIPETUPOBATH
npeoOpa3oBaHus BRIPAKEHUN- 249 pe3ynbTar.
3. Koumponvnas paboma Nel no meme
«Buipasicenus. Ilpeobpazosanue
BbIPANHCEHULL)
3. YpaBHeHHs ¢ O/THOH TepeMeHHOi
1. VpaBHeHue u ero KopHu — 14
2. JluneitHOE ypaBHEHHUE C OJTHOU
MepeMEHHOM- 24
3. Permrenune 3aga4 ¢ IIOMOIIBIO
ypaBHEHUM- 24
4. Koumponavnas paboma Ne2 no meme
«Ypasuenus ¢ o0Hotl nepemenHo»
I'nasa Il. ®ynxknun (114)
4. @OyHKUIMHU U UX TpadUuKU Bbruucnare 3HaueHMs QYHKIOMM, 33aJaHHOM (QOpMyYJOH, COCTaBIATh TaONMIbl 3HAYCHUH
1. Yro Takoe pyHkiusa — 14 ¢byukuuu. Ilo rpaduky GyHKUIMHM HaXOAWUTh 3HAYeHHE (DYHKIUU MO W3BECTHOMY 3HAYECHUIO
2. Bbruucnenue 3HaueHuit pyHkuuu no aprymMeHTa u pemarb oOparHyro 3agauy. CTpouTh rpaguku MpsiMOM MPONOPLHOHATBHOCTH U
bopmyne-2u JUHEHHON (YHKIMM, ONMUCHIBaTh CBOWMCTBA 3TMX (QyHKUMH. IloHMMaTh, Kak BIIMSET 3HAK
3. T'padux pynkuu- 24 kodddunmenTa K Ha pacnosioxkeHne B KOOPIAHMHATHOM IIOCKOCTH Tpaduka  (yHkimu y = K x,
JInneitHasg QpyHKIHA riae k=0, kak 3aBHCHUT OT 3Ha4YeHHii K u b B3anMHoe pacnionoxenue rpagukoB AByx (QyHKIMI
1. Ilpsmas nponopuUUOHATIBHOCTD U €€ Buga y= kx + b. HWutepnperupoBarh rpadMKy peasbHBIX 3aBUCUMOCTEH, OIMUCHIBAEMBIX
5. rpaduk-2 9 dopmynamu Bumay =Kx, rme x=0 u y=Kkx +D
2. Jluneiinas ¢pyHkus u e€ rpaduk- 3 u
3. Koumponvnas paboma Ne3 1o teme

«DyHKYUU»




I'naBa III. Ctenenb ¢ HaTypaJbHBIM NOoKa3aresaem (134)

6. Crenenb u ee cBOMCTBA BhIYKCIIAT 3HAYEHUs BHIpAKEHHi BUaa a', IJe a — HPOM3BOJIBLHOE YMCIIO, 71 — HAaTypalbHOE
1. Omnpenenenue cTeneHu ¢ HATYpalIbHBIM | YUCIIO, YCTHO U IIMCBMEHHO, a TAKXKE C MIOMOLIBIO KalbKy/IsTopa. OpMyaupoBaTh, 3alIMChIBATH
IoKa3zarejaem- 24 B CHUMBOJIMYECKON (popMe M 000CHOBBIBATh CBOMCTBA CTENIEHH C HATYPaJbHBIM MOKA3aTEIEM.
2. YMHOXCEHHUE U JieTIeHHe cTeneneii- 24 | [IpuMeHsaTh CBOMCTBA CTENEHM IS TPeoOpa3oBaHUs BbIpaKeHWH. BBIMOMHATE yMHOXEHHE
3. BosBeneHue B cTeneHb MPOU3BEACHUS | OJHOWICHOB M BO3BE/ICHHE OTHOWIECHOB B cTerieHb. CTpouTh rpaduku QyHKIUN y = X2 u y=
CTENCHU- 2 4 x°. Peurats rpadudeckn ypauenus x> = kx + b, x° = kx + b, rie k u b — Hexotopsie uncia
7. OnHo4/1eHbI
1. OpHOusIeH M €ro CTaHAapTHBIN BUI- 14
2. YMHOXeHHe 0JTHOWIEHOB. Bo3Benenune
OJIHOYJIEHA B CTEMEHb- 34
3. OyHKIHH Yy =X'H y=X° H HX
rpaduku-2 9
4. Koumponavuas paboma Ned4 1o teme
«Cmenens. OOHOUIeHbI. »
I'naBa IV. Muorowiens! (194)
8. CymMa 4 pa3HOCTh MHOT04J1€HOB 3anuchIBaTh MHOTOWIEH B CTaHAAPTHOM BHJIE, ONIPEIENIATh CTEICHb MHOTOWICHA. BBINOIHATH
1. MHorouwieH U ero craHAapTHbIA BUA- CJIO’KE€HHE Y BBIYMUTaHHE MHOTOWICHOB, YMHOKEHHE OJJHOWICHA HA MHOTOWIEH U MHOTOWIEHA Ha
24 MHOTOYJICH. DBBINIOJHATE Pa3I0KEHHE MHOTOWICHOB HA MHOMKUTEIM, WCIOJb3Ys BBIHECCHHE
2. CnosxeHue U BbIYMTAHUE MHOXUTENA 32 CKOOKM M crocoO rpynnupoBkH. [IpuMeHsaTs neiicTBUS ¢ MHOTOUWIEHAMH MIPU
MHOTOWJIEHOB- 24 peleHn pa3HooOpa3HbIX 33Jay, B YACTHOCTU IPU PELIEHUH TEKCTOBBIX 337a4 C HOMOIIbIO
ypaBHEHUH
9. IIponsBenenue 0IHOYICHA 1 MHOTO4YJICHA
1. VYMHOXeHue 0JJHOUJICHa HA MHOTOUIEH
— 44
2. BriHecenue o0n1ero MHOXKUTENS 3a
CKOOKH- 34
3. Komwmpoavuas paboma Ne5 10 Teme
«Munozounenvi»
10. IIpousBenenne MHOT04JICHOB

1. VYMHOXeHHe MHOTOYJIeHa Ha
MHOTO4JIEH- 34

2. PaznoxeHue MHOTrO4JIeHa Ha
MHOKHUTEIH CII0COOOM I'PYNITUPOBKH-
34

3. Koumponvnas paboma Ne6 1no teme




«HpouaeedeHue MHO2COUY1€HO086)»

T'1aBa V.

DopMyJibl COKPAILIEHHOT0 YMHOkKeHus (214)

11. KBaapaTt cyMMBbI 1 KBaJIpaT pa3HOCTH Jloka3bIBaTh CHPaBEUIUBOCTh (OPMYT COKpPAIIEHHOTO YMHOXCHUS, MPHMEHSITh WX B
1. BosBeaeHue B KBazpaT U B KyO CyMMBI peoOpa30BAHUAX IIEIBIX BBIPAKCHUI B MHOTOWICHBI, a TAKKE JJIS PA3JIOKEHUS MHOTOWICHOB
M Pa3HOCTH JIBYX BBIPQKCHHH- 34 Ha MHOKHUTENH. VICIOIB30BaTh pasiMuHble NPe0Opa3oBaHUs LEIbIX BHIPAKEHHUI NPH PEIIEHAN
2. PasznoxeHne Ha MHOYKUTEIH C . .
YpaBHEHUH, JIOKA3aTeIbCTBE TOXKIECTB, B 33Ja4axX Ha JICJMMOCTh, B BBIUYMCICHHHM 3HAUCHUMA
MOMOIIEI0 (POPMYIT KBaipaTa CyMMBI U .
KBAZPATA PAZHOCTH — 24 HEKOTOPBIX BEIPAKEHHUH C MIOMOIIBIO KABKYIATOPA
12. Pasnoctb kBagpaToB. Cymma u pa3HOCTh
Ky00B
1. YMHOXeHHe pa3HOCTHU JABYX
BBIPOKEHUH HA UX CyMMY- 24
2. PaznmoxeHme pa3HOCTH KBaJpaToOB Ha
MHOKHUTENN- 34
3. PasnoxeHre Ha MHOKUTEIH CYMMBI U
pa3HOCTH KyOOB- 24
4. Koumponavuas paboma Ne7 1o teme
«Dopmybl COKPAUWEHHO20 YMHONCEHUSLY
13. | IlpeoOpa3oBanme HeJbIX BbIPAKEHUI.
1. TIpeoGpa3oBaHue 11ETOTO BHIPAKEHHUS B
MHOro4JjieH — 44
2. IlpumeHeHue pa3IUYHBIX CIIOCOOOB
JUI pa3jioKEHUsl Ha MHOKHUTEIN- 34
3. Kommponavuas paboma Ne§
1o reme «IIpeobpazosanue yenvix
8bIPANCEHULL)
I'naBa VI. Cucrembl JinHeiiHbIX ypaBHenui (154)
14. JluHeiiHble ypaBHEHHS € ABYyMSI Onpenensrts, ABISIETCS JIU NTapa YUCEI PelIeHNEeM TaHHOTO YPaBHEHUS C ABYMS IIEPEMEHHBIMH.

NepeMeHHBIMU H UX CHCTEMbI
1. JluneiiHOe ypaBHEHUE C IBYMS
IIEPEMEHHBIMU- 24
2. TI'padux 1uHEHHOTO ypaBHEHUS C
JBYMsI IEPEMEHHBIMU2Y
3. Cucrembl TUHEHHBIX YpaBHEHUII ¢
IBYMsI IEPEMEHHBIMU- 24

Haxomuts myTém nepedopa 1iesnble perieHus JMHEHHOTO ypaBHEHHs C IBYMsI IEPEMEHHBIMU.
Ctpouts rpaduk ypaBHenus: ax +by=c, rae a=0 wm b =0. Pemars rpadpudeckum
crocoOOM CHUCTEMBI JIMHEHHBIX YPaBHEHHUH ¢ IBYMS MepeMeHHbIMU. [IpuMeHsTh crocod
HOJICTAHOBKHU M CHIOCOO CJIOKEHUS MPH PEILIEHUH CUCTEM JIMHEWHBIX YPABHEHHUN C TBYMS
nepeMeHHbIMH. PelaTh TEeKCTOBBIE 3a/1a4H, UCIIOJIb3Ys B KaUuecTBE anredpanyeckon MoJienu

CUCTEMY ypaBHEHM. MIHTepnpeTHpoBaTh pe3yibTarT, OJIYUYEHHBIN ITPU PEILIEHUN CUCTEMBI




15. Pemenue cucrem JIMHEHHBIX YPAaBHEHUI
1. Cnocob moacTaHoBKH -39
2. Cnoco0 cnoxeHus — 249
3. Pemenue 3a1a4 ¢ MOMOIIBIO CHCTEM
ypaBHEHUI-34
4. Koumponvuas paboma Ne9 110 Teme
«Cucmemvbl TUHEUHBIX YDABHEHULLY
CraTucrnyeckue XapakTepucTuku (44)
16. 1. Cpennee apudmeTndeckoe, pasmax u Hcnonp30BaTh TPOCTEHINIME CTATUCTUYECKHE XapaKTEPUCTHUKH (CpeaHee apuMeTHYeCKoe,
MoJa- 24 pa3max, MoJia, MeIMaHa) JUIsl aHAJIU3a PsiJia JAaHHBIX B HECJIOKHBIX CUTYaITUsX.
2. MenuaHa KaK CTaTHCTUYECKAs
XapaKTepUCTHUKa- 24
IHoBTOpenue (4 4)
1. TIpomexyrounas arrecTanus-ly
2. JluneliHoe ypaBHEHHE C OJHOU
NepeMeHHON — 14
3. CucTembl JIMHEHHBIX YpaBHEHUH C IBYMS
MepeMEeHHbIMU- 19
4. Jlunerinas Gyakums u e€ rpaduk- 14
Hroro 105 4
TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O MATEPUAJIA no AJITEBPE B 8 kiacce
C OIpeieJIeHHEeM OCHOBHBIX BHJIOB YU€OHO 1eATEIbHOCTH 00yJarOIINXCsl.
Homep Pa3pen. Tema. XapakTepuCcTHKA OCHOBHBIX BU/I0B JAeSITEJIbHOCTH Y4AIIUXCS
§ OcHOBHOe co/Iep:KaHue M0 TeMaM (Ha ypoBHe y4eOHBIX el CTBUIl)
I'nasa I. PaunmonajabHublie 1podu 24 4)
1. PanuonanbHbie 1poOH U X CBOMCTBA DopMyIMpPOBaTH OCHOBHOE CBOMCTBO PAI[MOHATILHOM JPOOH U IPUMEHSTH €T0 IS
1. PanupoHansHbIE BEIPAXKEHUS — 34 npeoOpazoBanus ApooOeil. BEIMOMHATE cliojkeHre, BRIYUTaHUE, YMHOXKEHHE U JeTICHUE
2. OCHOBHOE CBOHCTBO APOGH. palMoHaIbHBIX IpoOeH, a TaKkKe BOSBGI[GHI/IGVI[pO6I/I B CTENEHb. BBINIONHATH pasIHiHble
Coxpamenne apoGeii- 3u npeoOpa3oBaHUs PAIIMOHATBHBIX BRIPAKEHUH, TOKA3bIBaTh TOK/IECTBA. 3HATH CBONCTBA (PYHKIIUU
y= E, rae k He = 0, 1 yMeTh CTpOUTH €€ rpaduk. Mcrnonbp30BaTh KOMIBIOTEP AT HCCIEA0BAHUS
2. CymMa u pa3HocTh Apodei 8

1. Cnoxenue U BbIUUTaHUE IPOOEH C

OJIMHAKOBBLIMH 3HAMEHATEIISIMU —
29

IMOJIOKCHUA rpa(pHKa B KOOpI[I/IHaTHOI\/’I MIJIOCKOCTH B 3aBHCHMOCTH OT K




2. CroxeHue U BEIYUTaHUE APOOeii ¢

pa3HBIMU 3HAMEHATEISAMU- 4 9
Koumponvnas paboma Nel o
teme «Cymma u paznocms
opobetly

IIpousBeneHue u YacTHoe Apodeit

1.

YMuoxenue apobeit. BozBenenue
IpoOH B CTENEHB-24

Henenne npobeit — 24
[IpeobpazoBanue parMoOHaIBLHBIX
BBIpaKEHUH — 44

OyHKIMS y = K/X U e€ rpaduk -24
Konmponvnas paboma Ne2 1o
teme «lIpeobpazosanue
PAYUOHATLHBIX 8bIPAIHCEHULLY

I'nasa II. KBagpaTubie kopuu (21 4)

JlelicTBUTEILHBIE YK CIA

1.
2.

Pammonanpubie yncia -149
HppannonanbHbie yncia-24

ApupmMernyecknii KBaJIpaTHbII KOPEHb

1.

KBanparnbie KopHHU.
ApubMeTHnuecKnii KBaIpaTHBIN
KOpPEHb-24

_ 2
VYpaBHeHue Byuaa x = a“ .-1u
Haxoxaenue npuOamKeHHbIX
3HaYEHUH KBaJIpaTHOTO KOpHS-14

OyHKIUS y= N rpapuk-24

CBoiicTBa apu(pMeTHIECKOTO

KBaAPaTHOI'0 KOpHHA:

1.

KBanpaTHblif KOpeHb U3

Haxonuts
KasbKynsitop. Jo-

[IpuBoauTh mMpUMEpPHl PALMOHATBHBIX M HUPPALUOHAIBHBIX YHCEI. 3HAYEHUS

apu(MeTUYEeCKUX KBaJpaTHbIX KOpHEH, HCMHONb3ys NPU HEOOXOIUMOCTH

[ 2
Ka3bpIBaTb TCOPEMBI O KOPHC M3 IMPOU3BCACHUA U I[pO6I/I, TOXKACCTBO a :|a , IPUMCHATh UX B

npeoOpazoBaHusIX BbIpaxkeHHH. OcBOOOXKIATbCA OT MPPALMOHAIBLHOCTH B 3HAMEHATENSIX ApooOeit
a a

Je ' Je+c

KBaJIpaTHBIC KOPHHU IJId BbIPAXKCHUA IICPEMCHHBIX H3 TCOMCTPHYCCKHUX U

BuIaa . BEIHOCHTE MHOKHTEIIH 3a 3HAK KOpHA U BHOCUTb MHOXXHUTEIIb 1101 3HAK KOPHAL.

Hcnomns3oBaTth

¢uznueckux  Gopmyn. Crpouts rpapuk QyHKIUN y = N WUTFOCTPUPOBATh Ha Tpaduke eé

CBOMCTBaA




MIPOU3BEICHUS U JIPOOU-24
2. KsanparHblil KOpeHb U3 CTEIICHU-
29
3. Koumponvnas paboma Ne3 1o
TeMe «Apugmemuueckuii
K8aOpAMHbllU KOPEHb»
IIpuMeHeHue CBONMCTB
apu(pMeTHYeCKOro KBaJIpaTHOr0 KOPHA
1. BolHeceHue MHOXKHTENS 3a 3HAK
KOpHs. BHECEeHME MHOKUTENS TI0T
3HAK KOpPHS.-24
2. TlpeoOpa3oBaHue BhIpa)KEHUH,
COJIepXKaIuX KBaJpaTHbIE KOPHU-
4q
3. Koumponvnas paboma No4
o teme «IIpumenenue ceoticms
apugmemuuecko2o K8AOPamHo20 KOPH»

I'nasa IIl. KBagpaTnbie ypaBHeHus (20 4)

KBanpaTHble ypaBHeHHS U €0 KOPHH Pemiatp kBagparHeie ypaBHeHus. Haxoquth mogo0pomM KOpHHU KBAJIPATHOTO ypaBHEHUS, UCHIOIb3Ys
1. Hemnonnble KBagpaTHbIE teopeMy Buera. VccnenoBaTth kBajpaTHbIe ypaBHEHHUS MO JUCKPUMHHAHTY M KO3 duimenTam.
ypaBHEHUS-24 Pemats n1poOHBIE paliMOHAIbHBIE YPaBHEHHUSI, CBOJS PEUICHHE TaKUX YPaBHEHUH K PEIICHUIO JIU-
2. dopmyna KOpHEH KBaIpaTHOTO HEMHBIX U KBAJPAaTHBIX YPaBHEHUH C MMOCIIEAYIOIINM UCKIIOYEHHEM ITOCTOPOHHUX KOopHEeil. Pemath
ypaBHEHHUS-34 TEKCTOBbIE 3aJlauM, UCIOJb3yd B KayecTBE ainreOpandeckoid MoOJenH KBaJpaTHble U APOOHbIE

3. Pemienue 3aga4 ¢ TOMOIIBIO ypaBHEHUS

KBaJIpaTHBIX YpaBHEHUI( Ha
JBMDKEHUE, HA TEYCHUE, Ha
paboty)-3u

4. Teopema Buera -2u

5. Koumponvnas paboma Ne5 110
teme «Keaopammvie ypagneHusy

Jlpo0HbIe panMOHA/ILHBIC YPDABHEHHUSA

1. Pemenue npoOHO — pallMOHAIBHBIX
ypaBHEHU-44

2. Pemenue 3a1a4 ¢ TOMOIIBIO




panMoHaNbHBIX ypaBHEHUN(HA
JBUKEHME, HA paboTy)-4u
Koumponvnas paboma Ne6 1o
TeMe « /[pobHble payuonaibHvle
VPasHeHUus»

I'naBa IV. HepaBenctna (23 u)

10. YucaoBble HEPaAaBEHCTBA U UX cBoiicTBa | PopMynMpoBaTh M J0Ka3blBaTh CBOMCTBA YHUCIOBBIX HepaBeHCTB. lcmonb3oBaTh ammapar
1. YucnoBsie HEpaBEHCTBa- 24 HEPaBEHCTB JUIsl OLIEHKH IMOTPEIIHOCTH M TOYHOCTU TpubnmxeHus. Haxoaute mepeceuenue u
2. CBoHCTBa YMCIIOBBIX HEPABCHCTB- | 00OBECIMHEHUE MHOXKECTB, B YaCTHOCTH YHCIIOBBIX TIPOMEKYTKOB.
24 Pemiate nvHeliHbIE HEpaBEHCTBA. Peliate CUCTEMBI JIMHEWHBIX HEPABEHCTB, B TOM YHCIIE TAKHUX,
3. CroxeHue U yMHOKCHHE KOTOPBIE 3aMKMCaHbl B BUJI€ IBOMHBIX HEPaBEHCTB
YUCJIOBBIX HEPABEHCTB- 34
4. TlorpemHocTs U TOYHOCTh
MPUOIMKEHHUS.
5. Komwmponvuas paboma Ne7 1o
Teme « Hucnosvle Hepasencmea u
Ux ceotcmeay
11. HepaBeHcTBa ¢ 0/1HOI IepeMeHHOH 1 UX
CHCTEMbI
1. Tlepeceuenue u 0ObETUHECHHE
MHOJKECTB-24
2. YucnoBble MPOMEKYTKH-29
3. Pemienue HepaBEHCTB ¢ OJTHOU
nepeMeHHon — 44
4. PemeHue cucTteM HEpPaBEHCTB C
OJHOM TIepeMEeHHOM -44
5. Koumponvnas paboma Ne§ 1o
Teme «Hepasencmea ¢ 00HOlU
nepemMeHHOU U UX CUCIeMmbl)
I'naBa V. «CTteneHb ¢ meJIbIM NOKA3aTeeM. JJIeMeHThI CTATUCTUKI(16 1)
12. CreneHb ¢ LeJIbIM MOKA3aTeJIeM H ee 3HaTh ONpENEJICHUE M CBOMCTBA CTENEHU C LETbIM Moka3arenaeM. [[puMeHsTh CBOICTBA CTENEHU

CBOMCTBA
1. OmpenenenHuie CTENEHU C ETbIM
OTPULIATENLHBIM MOKa3aTeseM- 24
2. CBOICTBA CTEIEHU C I[EIbIM
nokasareJieM- 34
3. CrannapTHbIN BU YyuClia-24
4. Kommponvnas paboma Ne9 mno

C MOCJbIM TIOKa3aTCJICM IIpU BBIIIOJHCHUN BBIYHCIICHUN U HpeO6p830BaHI/II/I B]':»Ipa)KeHHﬁ.
Hcnonp30BaTh 3almch 4McCel B CTaHAapTHOM BUAC JIS1 BBIPAXKCHUA U COIIOCTABJICHUA Pa3MCPOB
O6’BeKTOB, JJIINTCIbHOCTH MpouecccoB B OKpYXKarouiem MHpe. HpI/IBOI[I/ITB MMPUMCPBI
pCHpC3eHTaTI/IBHOI7I n Hepere3eHTaTI/IBHOI71 BBI60pKI/I. H3Bnekathb I/IH(pOpMaL[I/IIO us3 T8.6J'II/II_[ 4acToT U
OpraHu30BbIBATH I/IH(I)OpMaI_II/IIO B BHIC Ta6.III/II_I 4acCToT, CTPOUTH I/IHTepBaJ'ILHHﬁ pAA.
Hcnonw3oBaTh HarIsgHOE IpeaACTaBJICHUC CTaTUCTUYECKOMN I/IH(I)OpMaI_II/II/I B BHIC CTOJIOYATBIX U
KPYT'OBBIX JUarpamMm, roJIMrOHOB, THCTOTpAMM




teme «Cmenens c yejivim
noxkazamesnem u eé ceolucmeay
HpOMe)KyTO‘lHaﬂ arrecranmusa

13. DJIeMEeHTbI CTATHCTUKH
1. COop u rpynnupoBKa
CTATUCTUYECKUX JIaHHBIX.-34
2. HarnsmHoe mpencraBiieHue
cTaTucTuyeckoi nupopmanuu-3u
3. Koumponvnas paboma Nel0 1o
TeMe « Dnemenmsl CmamucmuKuy
IToBTOopenue (1 4)
14. HTorosoe noBTopeHue Kypca ajiredpbl
8 ki1acca
Hroro 1054
TEMATHUHYECKOE IINTIAHUPOBAHUE YUYUEBHOT'O MATEPUAJIA no AJITEBPE B 9 kinacce
C OIpe/ieJIeHHeM OCHOBHBIX BUJIOB Y4€OHOH eATeIbHOCTH 00y4JatonuXcs.
Homep Pasznes. Tema. XapakTepucTHKA OCHOBHBIX BU/I0B JAeSITEJIbHOCTH Y4AIIUXCS
§ OcHOBHOeE co/Iep:KaHue M0 TeMaM (Ha ypOBHe y4eOHBIX JeiCTBUIl)
I'nasa I. KBagpartuunas pynkums (24 4)
1. DyHKIUN U UX CBOMCTBA Boruucnats 3nauenus GyHKIUH, 3aJaHHON GOPMYIIOi, a TakKe ABYMS U TpeMs (popMyTIaMu.
1. ®ynxuuu. OGnacts onpeneneHus 1 OnuceiBaTh CBOMCTBA (DYHKITMI Ha OCHOBE MX Tpaduueckoro mpeacrasieHus. MaTepnpeTnpoBars
obnacTh 3nauenni GyHxiun — 24 rpaMKyu peanbHbIX 3aBHCUMOCTeN. [I0Ka3pIBaTh CXEMaTUYECKH TIOJIOKEHHE HA KOOPAMHATHOM
2. CaoiicTBa u rpadUKi OCHOBHBIX o2 2 _ 2
. IUIOCKOCTH rpagukoB GyHKIUNA y =ax’, y=ax" +n, y=a (x-m)". Ctpouts rpaduk GyHKIUH
2 Keaxp f,)r };{Hlﬁgﬂfp eXUIeH y= ax’ + bx +c, YMETh YKa3bIBaTh KOOPMHATHI BEPUIMHBI ApadoIibl, €€ 0Cb CUMMETPUH,
1. KopHM KBaJpaTHOrO TpexHieHa-24 HaIpaBJieHKE BeTBell mapaboisl M300paxars cxeMaThuecku rpauk GpyHKIUMH Y = X" ¢ 4ETHBIM
2. Paznoxenue KBAaJIPaTHOI'O TPEXWICHA | y Hey€THBIM 7 [loHMMaTh CMBICI 3anuceil Buaa %/5 ) 4\/5 U T. O., TJI€ @ — HEKOTOPOEC YUCIIO.
Ha MHOXKHTEIH-21 Nmets npencTaBieHne O HaX0KIEHUU KOPHEW N-I CTENEHH C MOMOIIBIO KaJbKYJISITOpa
3. KonTtposbHas padota Nel
3. KsagpaTnunas pynknus u ee rpadux

1. ®ynxuusy =ax’ eé rpaduk u
CBOJCTBa- 24

2. Tpaduku pyHKIHiA y = ax’ + N,
a(x- m)2 -3y

y=




o ok

[Moctpoenue rpaduka KBaapaTUIHOM
¢bynkmu- 34

Crenennas pyHKIus- 149

Kopensb n-crenenu- 1u
KonTtponsHas padota Ne2 1o teme
«KBagpatuunas QyHKIusS»

I'nasa Il. YpaBHeHus1 1 HepaBeHCTBA ¢ 0/IHOI epeMeHHOo (164)

YpaBHeHus ¢ 01HOI NepeMeHHOMH

1.
2.

Lenoe ypaBHeHUE U ero KOpHU-44
JpoOHo — parmoHaJIbHBIE
ypaBHEHUS -24

HepaBeHcTBa ¢ 0HOI IepeMeHHOM

1.

Pemrenne HepaBeHCTB BTOPOH
CTEIEHU C OJHOUN MepeMEeHHON — 14

Pemenne HepaBeHCTB METOAOM
WHTEPBAJIOB — 24

[IpumeHeHne MeTo1a THTEPBAJIOB
JUIS peIlieHUs] HEPaBeHCTB-24

Pemienue ypaBHEHHIT BBICOKHX
creneHen- 14

WppatnmonansHble ypaBHEHUS U
HEpaBEHCTBA-24

Konmponvnas paboma Ne3 no teme
«Ypasnenus u nepasencmea c 00Hou
nepemeHHOu»

PemaTte ypaBHEHMS TpeTbel U YETBEPTOUW CTEMEHH C MOMOIIBIO PA3JIOKEHUS HA MHOXKUTEIU U
BBEJICHHE BCIIOMOTATEJIbHBIX IIEPEMEHHBIX, B YACTHOCTH pelIaTh OMKBapaTHbIC ypaBHEHUs. Pemiarh
JpOOHBIE pallMOHAILHBIE YPAaBHEHUS, CBOJIS X K IEJIBIM YPAaBHEHUSM C TIOCIIEIYIONIEH TTPOBEPKOMA
KopHed. Pemarh HepaBeHCTBa BTOpPOUW CTENEHHW, HCIONB3Ys Tpaduueckue MpeaCcTaBICHUS.
Hcnonb30BaTh METOT MHTEPBAJIOB ISl PEIIEHUST HECIIOKHBIX PAIMOHATIBHBIX HEPABEHCTB

I'nasa I11. YpaBHeHNs 1 HEPABEHCTBA C ABYMsl nepeMeHHbIMHU (164)

YPaBHeHI/IH C IBYyMs NEPEMECHHBLIMU U X
CHCTEMBI

1.

2.

VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U
ero rpaduk-2u
I'padmyeckuii cmocob penieHus

CtpouTsb rpaduku ypaBHEHUH ¢ IBYMsI IEPEMEHHBIMU B MIPOCTEHUIINX CITydasX, KOraa rpaduKkom
ABIIsIETCS MpsiMast, mapaboia, runepooa, OKpyKHOCTb. VIcroap30BaTh UX U1t rpadudeckoro
pelIeHus CUCTEM YpaBHEHHUH C IByMsl IepeMeHHbIMU. PermaTh criocoOoM 1Mo ICTaHOBKU CUCTEMBI
JIBYX YPAaBHEHUH C JBYMs IEPEMEHHBIMHU, B KOTOPBIX OJHO YpaBHEHHE MEPBOI CTEIIEHHU, a IPYroe




CUCTEM YpaBHEHUM-24

Pewrenne cucrem ypaBHEHUN BTOPOU
CTENEHU-34

Pewrenue 3a1a4 ¢ NOMOIIBIO CUCTEM
ypaBHEHuU# 2 — ii crenenu-34

— BTOpOI cTeneHu. Pemars TeKCTOBBIE 3aaul, UCIIOJB3Ys B KaUueCTBE areOpandeckoi Moaenu
CUCTEMY ypaBHEHHUI BTOPOM CTENEHHU C JABYMS IEPEMEHHBIMU; PELIaTh COCTABIEHHYIO CUCTEMY,
UHTEPIIPETUPOBATh PE3YIbTAT

8. HepaBencTBa ¢ 1BymMsi nepeMeHHBIMH U
HX CHCTEMBI
1. TI'paduueckoe pemeHre HEPABEHCTB C
JBYMSI TIEPEMEHHBIMU-24
2. Cuctembl HEpaBEHCTB C JIBYMSI
MEpEMEHHBIMU- 24
3. Koumponvnas paboma Nod
no meme «Ypasunenus u nepageHcmea c
08YMsl NepeMeHHbIMUY
I'naBa IV. Apudmernuyeckasi u reomerpuyeckasi nporpeccuu (19 4)
9. ApudmMernueckasi Nporpeccus. [IpumeHaTsr MHIEKCHBbIE 0003HAUEHUsS Ul WICHOB MocienoBaTenbHocTed. [IpuBoanuTh mpuMepbl
1. TocnenosarenpHOCTH-249 3aJlaHusl TIOCIIE0BATEIBHOCTEH (OPMYIION m-TO WieHAa W PEeKyppeHTHOH ¢dopmynoi. BeBomuTh
2. Onpenenenue apupmeTHIecKo GopMynbl n-rO uneHa apu(METHYECKOH IPOrPECCHM M T'eOMETPHYECKOH HPOrpeccHH, CyMMBI
TpOIPECCHH. CDOPMyHa 11— 10 ficHa MEPBBIX M WICHOB apu(MeTHdeckod ¥ TEeOMETpHYecKoW mporpeccuii.  Pemars 3amaum ¢
apu(pMETHIECKON MPOrpecCuu-24 . .
3. DopMyJTa CyMMBbI IIEPRBIX 11 wieHop | ACTIOTB30BAHHMEM STHX dopmyn. Jloka3piBaTh XapakTEpPUCTUYECKOE CBOWCTBO apU(PMETUUYECKON U
apudMeTHUECKOH Mporpeccun-3u reOMEeTpUUecKOi mporpeccuil. Pemare 3amaud Ha CIOXHBIE MPOLIEHTHI, HUCIONB3Ysl NpU He-
4. Koumponvuas paboma N5 10 Teme | 00XOIMMOCTH KaJIbKYJIATOP
«Apugpmemuueckas npoepeccus»
10. I'eomeTpuyeckasi mporpeccus.
1. OmnpeneneHue reoMeTpUUIECKON
nporpeccuu. dopmyna n-ro yieHa
reOMEeTPHYECKOM Mporpeccuu-34
2. ®opmyna cyMMbl IEPBBIX 11 YWICHOB
reOMEeTPHYECKOM Mporpeccun-34
3. CMemraHHbIe 33Jjaudl Ha IPOTPECCUU-
24
4. Kommponvnas paboma Ne6 10 Teme
«l'eomempuueckas npocpeccusy
5. Ilpomesicymounas ammecmayus.

Hmoeosas KOHMpPOJIbHAA pa60ma.

I'maBa V. DjieMeHTHI KOMOMHATOPHKH M TEOPUH BeposAiTHOCTH (14 1)




11. DJIeMeHTbl KOMOMHATOPUKH Bemmonauts miepebop BCeX BO3MOXKHBIX BapHaHTOB Ul Mepecyéra OObEKTOB M KOMOWHAIIHIA.
HavasbHble cBeieHUs] M3 TEOPUH [IpuMeHsATH TpaBUJIO KOMOWHATOPHOTO YMHOXEHHsA. Pacro3HaBaTh 3alaud Ha BBIYMCICHHE
BepOATHOCTEH YHcia TEPECTAHOBOK, pa3MEIIeHHH, COYETaHHH M TPUMEHSATh COOTBETCTBYIOLIIUE (HOPMYIIBI.

1. TIpumepsl KOMOMHATOPHBIX 334au- 14 | BeuucnsaTy dactoty ciydaifHOoro coObitus. OIEeHHBATh BEPOSTHOCTH CIY4alHOTO COOBITHS C
2. TlepectaHoBKu-24 MOMOILIBIO YaCTOThI, YCTAHOBJICHHOW ONBITHBIM NyTéM. Haxomurs BEPOATHOCTH CIIyYaWHOIO
3. Pasmemnienus-2u COOBITHS Ha OCHOBE KIJIACCHYECKOTO OIpEAENeHUs] BEpOSTHOCTU. [IpuBOAMTH mpUMEpPHI

12. 4. CoueraHus-2u JIOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHI.

5. OtHOcuTeNbHA YacToTa CIy4aiiHOrO
coObITHS- 11

6. BeposTHOCTh paBHOBO3MOYKHBIX
COOBITUI-24

7. CnoxeHue U BBIYUTAHUE
BEpPOSTHOCTEH-24

8. Koumponvnas paboma NoT 1o Teme
«Onemenmol KOMOUHAMOPUKY U
meopuu 8epOoAmMHOCIUY

IHoBTOopenue (13 4)
IToBTOpEHUe.

1. Brmaucnenus. ToxXIecTBEHHEIE
npeoOpazoBaHus. -39

2. YpaBHEHUS U CUCTEMbI YPaBHEHHUSI. -
44

3. HepasencrBa-3u

4, OyHKIUU-34

Hroro 102y




