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Pabouas mporpamma mno anreOpe A ydamuxcst 7-9 KJ1acCoB COCTaBlieHa Ha
ocHoBe mpukaza Ne 1897 MunmucrepctBa oOpazoBaHusi M Hayku Poccuiickoit
®denepauuu «O0 YTBEPKJIEHUU benepanbHOTO rocyJapCTBEHHOTO
00pa3oBaTENbHOTO CTaHAApPTa OCHOBHOTO oO0IIero odpasoBaHus» ot 17 nekabps
2010 r., mpukaz Nel5 77 MunucrtepctBa oOpa3oBaHusi U Hayku Poccuiickoit
Oenepaunu «O BHeceHnn udMeHeHuit B @®I'OC OOO, yTBepKI€HHBIN MPUKA30M
MunuctepcTBa oOpazoBaHusi U Hayku Poccuiickoit deaeparuu ot 17.12.2010r.
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COJIEPKAHUE

[Inanupyemsblie pe3yiabTaThl OCBOEHUSI YUEOHOT O IPeAMETA, Kypca.

. Coneprxanue yueOHOro nmpeamMera, Kypca.
. TeMaTnueckoe TIaHUPOBAHUE C YKA3aHHEM KOJIUYECTBA YaCOB, OTBOJUMBIX

Ha OCBOEHHE KaXXIOU TEMBI.
[Ipunoxenue 1
[Ipunoxenue 2
[Tpunoxenue 3



1. Ilnanupyemble pe3yJbTaThl OCBOCHHUsS Y4eOHOI0 NpeaMera:
[IporpaMMa HampaBieHa Ha JOCTHKEHHE OOYYAIOIUMUCS CJIEIYIOUINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX PE3yJIbTaTOB
JIn4uHOCTHBIE pe3yabTaThI:

1) BocnuTaHHWE POCCUMCKOW TpakJIaHCKOW HJIEHTUYHOCTH: MAaTPUOTU3MA,
yBaxkeHuss K OredecTBy, IPOLIIOE M HACTOSAILIEE MHOTOHALMOHAJIBHOIO HApOJa
Poccun; ocosHanue cBoel A THUYECKON NMPHUHAJIEKHOCTH, 3HAHUE UCTOPHUH, SI3bIKA,
KyJbTYpPbl CBOETO HAPOAA, CBOErO Kpas, OCHOB KYJIbTYPHOI'O HAclIeIus HapOIOB
Poccum u uyenoBedecTBa; yCBOEHHE TyMaHUCTHYECKUX, JIEMOKPAaTHYECKUX U
TPAJIUIMOHHBIX IIEHHOCTEH MHOTOHAI[MOHAJIBHOIO POCCHUIICKOTrO  OOIIECTBa;
BOCIIMTAHUE YyBCTBA OTBETCTBEHHOCTH M JloJira nepex Poaunoii;

2) ¢opmupoBaHUE OTBETCTBEHHOTO OTHOIIEHHS K YUYEHHUIO, TOTOBHOCTH U
CIIOCOOHOCTH OO0Y4YarolMXCsl K CaMOpPa3BUTHUIO U CaMOOOPa30BaHHUIO HA OCHOBE
MOTHBalMU K OOYYEHHMIO M IIO3HAHHUIO, OCO3HAHHOMY BBIOOPY U IOCTPOEHUIO
JanbHENIIe HHINBUAYaIbHON TPaeKTOPUU 00pa30BaHus HAa 0a3e OPUEHTUPOBKHU B
Mupe npodeccuii 1 TpodecCHOHANBHBIX MPEANOYTEHUNH, C YUYETOM YCTOHYHMBBIX
N03HABATENILHBIX MHTEPECOB, a TaK’K€ HAa OCHOBE ()OPMHUPOBAHUS YBAKUTEIHLHOTO
OTHOLUEHUS K TPYly, Pa3BUTHUS ONbITA yYACTHUSI B COLUUAIBHO 3HAYUMOM TPY/E;

3) <¢opMupoBaHME LEIOCTHOTO  MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HayKd M  OOILECTBEHHOM IpaKTHKH,
YUUTBIBAIOIIETO COLMAIBbHOE, KYJBTYpHOE, A3BIKOBOE, JYXOBHOE MHOrooOpasue
COBPEMEHHOT'0 MHPA;

4) ¢dopmupoBaHHE OCO3HAHHOIO, YBAXKUTEIBHOIO U J00pPOKETATEIBHOTO
OTHOUIEHUS! K JPYIOMY 4YEJOBEKY, €ro MHEHHIO, MHPOBO33PEHHIO, KYJIbTYpE,
A3BIKY, BEPE, TPAXKIAAHCKOHN MMO3HUIIMH, K UICTOPUH, KYJIbTYpPE, PEIUTHH, TPATULUAM,
A3bIKaM, LIEHHOCTAM HapojoB Poccunm W HaponoB MHUpa; TOTOBHOCTH U
CIIOCOOHOCTH BECTH JHajor C JpPYyrMMH JIOJbMHU W JOCTUraTh B HEM
B3aMMONIOHUMAHMS;

5) ocBoeHHME COUHMAJIbHBIX HOPM, IpaBUJ TOBEACHUS, posied u (opm
COLIMAJILHOM HU3HU B TPyNIax U cooOIIecTBaX, BKIOYask B3pOCIbIE U COLIMATIbHbBIE
COO0IIeCTBa; y4acTHE B IIKOJBHOM CaMOYIIPABJIEHUU M OOIECTBEHHOW >KU3HU B
Ipesenax BO3PACTHBIX KOMIIETEHIMI C YUYETOM PETrMOHAIBHBIX, STHOKYJIBTYPHBIX,
COLIMAJIbHBIX U SKOHOMUYECKUX OCOOEHHOCTEH;

6) pa3BUTHE MOPAIbHOIO CO3HAHUS U KOMIIETEHTHOCTH B PpELICHUU
MOpaJIBHBIX TMPOOJIeM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (opMUpOBaHHUE
HPaBCTBEHHBIX YYBCTB W  HPABCTBEHHOI'O IIOBEACHHUS, OCO3HAHHOIO U
OTBETCTBEHHOT'O OTHOILLIEHUS! K COOCTBEHHBIM MOCTYIIKAM;

7) ¢dopMupoBaHME KOMMYHUKATUBHOM KOMIETEHTHOCTHM B OOIIEHMH U
COTPYJHHYECTBE CO CBEPCTHUKAMM, IETBMHU CTApLIEr0 M MIAJAIIET0 BO3pacTa,
B3pOCIBIMH B Ipoliecce 00pa3oBaTENbHOM, OOLIECTBEHHO IMOJIE3HOH, y4eOHO-
MCCJIEI0BATENBCKOM, TBOPUECKON U JPYTUX BUJIOB JEATEIBHOCTH;

8) dopmupoBaHUE IEHHOCTU 3I0POBOTO M 0Oe30macHOro obpasza >KHU3HU,
YCBOEHUE MPABUJI UHIUBUAYAJIBHOTO U KOJUIEKTUBHOTO 0€30IM1aCHOI0 MOBEICHUS B
Ype3BbIYAMHBIX CUTYALMSIX, YTPOXKAIOMIMX >KU3HU U 30POBbIO JIIOACH, MpaBHII
IOBEJCHUS Ha TPAHCIIOPTE U HA OPOTrax;



9) QopmupoBaHue OCHOB HKOJOTMYECKON KyJIbTYpHl, COOTBETCTBYIOIICH
COBPEMEHHOMY  YPOBHIO  JKOJOTMYECKOTO  MBIIUIEHUSA, pa3BUTHE  OIbITA
HKOJIOTUYECKH OPUEHTUPOBAHHOW pPe(IIEKCUBHO-OLIEHOYHOW M MPaKTUYECKOU
NEeSATENbHOCTH B )KU3HEHHBIX CUTYAIIUX;

10) oco3HaHMe 3HAUEHUS CEMbHM B U3HM YEJIOBEKa M 00IECTBa, MPUHATUE
HEHHOCTH CEMEHHOM KU3HU, YBAKUTEIbHOE U 3a00TJIMBOE OTHOIICHHE K YJjieHAM
CBOCH CEMbH;

11) pa3BuTHE 3CTETUYECKOIO CO3HAHUS Y€pe3 OCBOCHHUE XYJOKECTBEHHOTO
Haciuequs HapofoB Poccun w1 mupa, TBOPUECKOM AEATEIBHOCTH SCTETHYECKOTO
XapakTepa.

MeTanpeaMeTHbIe pe3yJIbTATHI:

1) yMeHue caMOCTOATEIbHO ONpPEAENATh LIETU CBOEro OOyueHUus, CTaBUTh U
dbopmynupoBarh Ui ce0d HOBble 3aaud B yueOe ¢ MO3HABaTEIbHOU
NEeSATENbHOCTH, pa3BUBaTh MOTHUBBI M HMHTEPECHl CBOEH IIO3HABATEJILHOU
NEeSATENbHOCTH;

2) YMEHHE CaMOCTOSITEIbHO TUIAHMPOBATH MYTH JOCTHXKEHHS I1I€JIei, B TOM
Yuclie aJlbTepHATUBHBIE, OCO3HAHHO BBIOMpaTh Hamboliee d3(PPeKTUBHBIE CIIOCOOBI
penieHus yueOHbIX U TO3HABATENbHBIX 33/1a4;

3) yMEHHE COOTHOCUTb CBOU JEHUCTBHUS C IUIAHUPYEMBIMH pE3yJIbTaTaMH,
OCYILLECTBJISITh KOHTPOJIb CBOEH JIESITEIBHOCTH B IPOLECCE AOCTHXKEHUS
pe3yibTaTa, OnpeesaTh CocoObl IEUCTBUI B paMKax MPEUIOKEHHBIX YCIOBUN U
TpeOOBaHM, KOPPEKTUPOBATH CBOU JIEUCTBHS B COOTBETCTBUU C MU3MEHSIOMIEHCS
CUTYyalUEH;

4) yMeHue OLCHMBaThb NPABWIBHOCTh BBINOJIHEHUsS Y4eOHOW 3aaauu,
COOCTBEHHBIE BOZMOKHOCTH €€ PEIICHUS;

5) BHaseHHe OCHOBAaMHU CaMOKOHTPOJIS,, CAMOOLICHKU, IPHUHITHS PELICHUN U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B YyuyeOHOM U  MO3HABaTEIbHOU
NEeSATENbHOCTH;

6) yMmMeHHuEe OIpeneNsTh MOHSATHSA, CO37aBaTh OO0OOIIEHHUS, yCTaHABJIMUBATh
aHAJIOTUH, KJIacCU(ULUUPOBATh, CAMOCTOSITEIbHO BbIOMPATh OCHOBAHMS U
KPUTEPUH ISl KJacCU(UKaIMU, YCTaHABIMBATh NMPUUMHHO-CIEACTBEHHBIE CBSI3U,
CTPOUTH JIOTHYECKOE PACCYX ACHUE, yMO3aKItoueHrue (MHIyKTUBHOE, JIETyKTUBHOE
U TI0 aHAJIOTUHU) U JIeNIaTh BBIBOJbL;

7) yMmeHue co3[aBaThb, IPUMEHSATh M MPeoOpa3OBbIBATh 3HAKU U CHUMBOJIBI,
MOJIEJIH U CXEMBI JIJIsl peLIeHHs y4eOHbIX U MO3HABATEIbHBIX 3a7a4;

8) CMBICTIOBOE UTEHUE;

9) ymeHue OpraHu3OBbIBaTh Y4Y€OHOE COTPYIHHUYECTBO U COBMECTHYIO
JEeSTeIbHOCTh C YYMTEJIEM W CBEpCTHUKAaMHU; pabOTaTh HHIUBUIYaJbHO U B
IpyIIe: HaxoAWTh OOIllee penieHue W pa3pelarb KOHQIMKTBI Ha OCHOBE
COrJIaCOBAaHUS MMO3UIMI U ydeTa UHTEPECOB; (hOPMYJIMPOBATh, APTYMEHTUPOBATh U
OTCTauBaTh CBOE MHEHHUE;

10) yMeHHne OCO3HaHHO HMCIIOJIb30BaTh PEYEBBIE CPEJCTBA B COOTBETCTBUM C
3a/1a4eil KOMMYHUKALIMK JJIs BBIPAXKEHUSI CBOMX UYBCTB, MbICIIEH U MOTPEOHOCTEN;
IUIAHUPOBAHUST M PEryjsilud CBOEH JESATENbHOCTH; BIIAJIEHUE YCTHOW U
MACbMEHHOM PEYbI0, MOHOJIOTUYECKON KOHTEKCTHOM PEUblo;



11) dopmupoBanre u pa3BUTHE KOMIETEHTHOCTH B 00JACTH MCIIOJIb30BAHUS
nH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHonoru# (mamee UKT- xommereHnn);
pa3BUTHE MOTHBAlMM K OBJAQJACHUIO KYJIbTYpOH aKTUBHOIO IOJb30BAaHUS
CJIOBApSMH U JPYTUMHU OMCKOBBIMHU CUCTEMaMU;

12) QopmMupoBanue u pa3BUTHE HKOJIOTMYECKOTO MBILUIEHUS, YMEHUE
MPUMEHSTh €r0 B MO3HABATEIbHONW, KOMMYHUKATUBHOM, COI[MAIBHON MPAKTUKE U
npodeccuoHaIbHON OpUEHTAIUY.

IIpeameTHBIE pe3yJIbTATHI:

1) ¢popMupoBaHue MpeACTaBICHUN O MaTEeMaTUKE KaK O METOJEe MO3HaHUs
JNENCTBUTEIBLHOCTH, MO3BOJISIFOLIEM ONUCHIBATh U M3y4YaTh pEajbHbIE IPOLECCH U
SIBJICHUSL:

OCO3HAHME POJIM MATEMATHKU B pa3BuTHH Poccnn n Mupa;

BO3MOYKHOCTb IPUBECTH MPUMEPHI U3 OTEYECTBEHHON U BCEMUPHOM UCTOpPUU
MaTEMaTUYECKUX OTKPBITUN U UX aBTOPOB;

2) pasBuTHe yMeHUN paboTaTh C y4eOHBIM MAaTEMaTHYECKUM TEKCTOM
(aHanmM3MpOBaTh, HM3BJIEKATh HEOOXOAMMYIO MH(OpPMAIUIO), TOYHO U TI'PAMOTHO
BBIPAKAaThb CBOM MBICIIM C NPUMEHEHUEM MAaTEMaTUYECKOW TEPMHUHOJIOTUHU U

CHUMBOJINKH, IMPOBOJAUTL KJ'IaCCI/I(l)I/IKaL[I/II/I, JJOTUYECCKHUEC O6OCHOBaHI/I5[,
JOKa3aTCJIbCTBA MaTCMAaTHYCCKUX YTBep}KﬂeHHﬁ:
OIICPHUPOBAHUC ITOHATUAMM: MHOJKCCTBO, 9JICMCHT MHOKXCCTBaA,

MOJIMHOXKECTBO, TPUHAJJICKHOCTh, HAXOXICHUE TMepeceueHusi, OObeIUHEHUS
MOJIMHOYKECTBA B MPOCTEUIIINX CUTYAIIHSIX;

pEIICHHE CIOKETHBIX 3a7a4 pa3HbIX TUIIOB Ha Bce apupMETUUYECKUE
JICHCTBUS;

MpUMEHEHUE Ccroco0a TOWCKa pEeIIeHUs 3aJadd, B KOTOPOM pacCyKIIeHHE
CTPOUTCS OT YCIOBUS K TPEOOBAHHIO WIIH OT TPEOOBAHUS K YCIIOBHIO;

COCTaBJICHHE IIJlaHA PENICHUS 3a7adyd, BBIJCICHUE OTAllOB €€ pelIeHus,
WHTEPTPETAlUsS BBIYHCIUTEIBHBIX pPE3yJbTaTOB B 3ajade, WCCICIOBAHUE
TIOJTYYCHHOTO PEIICHUS 3a1a4H;

HaXOXKJEHUE TPOIIEHTA OT YKCJIa, YUCa 1O MPOIEHTY OT HEro, HaXOXKICHUS
MIPOILICHTHOTO OTHOIICHUS JABYX YHCEI, HAXOXACHHUS MPOIEHTHOTO CHIDKCHHS WIIN
MPOLIEHTHOTO MOBBIIICHUS BEJIMYNHBI;

pElIeHHE JIOTUYECKHUX 3a/1ay;

3) pa3BUTHE PEACTABICHUN O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPAIbHBIX
70 JICUCTBHUTENBHBIX YHCEN; OBJIAJICHUE HABBIKAMU YCTHBIX, HHUCHhMEHHBIX,
WHCTPYMEHTAJIbHBIX BHIYUCICHUI:

OTIEpUPOBAHUE  TOHATUSIMH:  HATypaJIbHOE  YHCIO, I1EJ0€  YHUCIIO,
OOBIKHOBEHHAsI NpO0Ob, NecATUYHAs IpOOb, CMENIAHHOE YHCJIO, PalMOHAIBHOE
YHUCJI0, UPPAMOHATHHOE YUCIIO;

WCIIOJIb30BAHUE CBOMCTBA YMCEN M 3aKOHOB apU(PMETHUECKUX OTEepaInid C
YUCJIAMH TIPY BHITIOJITHCHUH BHIYUCIICHH;

MCIOJIb30BaHME MPU3HAKOB AETUMOCTH Ha 2, 5, 3, 9, 10 npu BbINOJHEHUU
BBIYHCIICHUN U PEIICHHUH 3a/1a4;

BBITIOJIHCHUE OKPYTJICHUS YHCENI B COOTBETCTBUU C TIPABUIIAMH,

CpaBHEHUE YHCEIL;



OLICHMBAHUE 3HAYEHHs KBAJIPAaTHOIO KOPHSA M3 IIOJOKHUTEIBHOTO IIEJNOT0
YuCna;

4) oBNaJeHUWE CHUMBOJIbHBIM SI3BIKOM aireOpbl, MpPUEMaMU BBINOJHEHUS
TOXJIECTBEHHBIX MPEOO0pa30BaHUN BBIPAKEHUW, PEIICHHUsS] YPAaBHEHUW, CUCTEM
YPaBHEHHM, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHHUsI MOJEIIUPOBATH PEAJIbHBIC
CUTyallud Ha s3bIKE aireOpbl, HCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAaHUEM afIapaTa ajareOpbl, MHTEPIPETUPOBATH OJYyUYEHHBIH pe3yJIbTaT:

BBIMIOJIHEHUE HECJOXKHBIX MPeoOpa3oBaHUi JUlId BBIYMCICHUS 3HAYEHUI
YKCJIOBBIX BBIPAKEHUMN, COAEpPKAIUX CTEINEHU C HATypaJIbHBIM II0KAa3aTeleM,
CTEIICHH C LIEJIBIM OTPULIATEIIbHBIM I1I0Ka3aTelIeM;

BBIMIOJIHEHUE HECJIOKHBIX MpeoOpa3oBaHUM LENbIX, APOOHO palOHATbHbBIX
BBIPQXCHUM M BBIPAKEHUH C KBAJpPaTHBIMM KOPHSIMHU; pPacKpbIBaTh CKOOKH,
OPUBOJNUTH MOAOOHBIE ClIaraéMbl€, HCIOJIb30BaTh (POPMYIIBI COKPAILIEHHOIO
YMHOXKEHUS,

peneHre JIMHEWHBIX U KBAJPATHBIX YPABHEHWU M HEPABEHCTB, YPABHEHUM U
HEPABEHCTB, CBOJAIIMXCA K JMHEWHBIM WJIM KBAJAPATHBIM, CUCTEM YPAaBHEHUU U
HEPaBEHCTB, M300paXKeHHE pELICHUH HEpPaBEHCTB M HMX CUCTEM Ha YHUCIOBOU
IIPSAMO;

5) oBnaseHue cUCTEMOM (YHKIMOHAJIbHBIX IOHATUH, pa3BUTUE YMEHUS
UCIOJb30BaTh (YHKIUOHAJIbHO-TpapUUeCKUe TNPEACTaBICHUS Ul pEIICHUs
pa3IMYHBIX MaTEMaTUYECKUX 3ajad, JUIsl OINHCAaHWA W aHalIu3a pPEAbHBIX
3aBUCHUMOCTEM:

ONPENIEIICHNUE TOJI0KEHUA TOUKH [0 €€ KOOpAUHATaM, KOOPAUHATHI TOYKHU 110
€€ MOJIOKEHUIO Ha IIJIOCKOCTH;

HaxoXJeHue 1o rpaduKy 3HaUYeHUU (yHKIMH, OO0NacTH OIpeaeeHus,
MHOXXECTBA 3HAYE€HHMH, HyJed (YHKIUH, MTPOMEXYTKOB 3HAKOMOCTOSHCTBA,
IPOMEKYTKOB BO3pACTaHMsI M yObIBaHHsI, HAUOOJBIIETO M HAMMEHBILIETO 3HAUCHUS
byHKIMY;

nocTpoeHue rpaduka JUHEMHON U KBaJApaTUYHON PYHKIUH;

ornepupoBaHMe Ha 0a30BOM YpPOBHE TMOHATUAMM: [OCIEAOBATEIBHOCTD,
apu@meTrnyecKas mporpeccusi, FreoMeTpruIecKas Iporpeccus;

WCIIOJIb30BaHNE CBOWCTB JIMHEWHOM W KBagpaTUYHOW (QYHKIMH H HX
rpauKOB IIPU PEIICHUH 3aa4 U3 JPYruX yUYEOHbIX MIPEIMETOB;

6) OBJIaJIECHUE TEOMETPUUYECKUM SI3BIKOM; PA3BUTUE YMEHHUS UCIIOJIb30BATh €TI0
JUIl ONHMCAHUSA IPEAMETOB OKPYKAIOLIETO MHUpPA; PA3BUTHE INPOCTPAHCTBEHHBIX
OpPEICTaBICHUN, HM300pa3UTENbHBIX  yYMEHMH, HaBBIKOB  I€OMETPHUYECKHX
IIOCTPOCHUM:

ONEPUPOBAHUE MOHATUSAMU: UTYpa, TOUKA, OTPE3OK, MpsAMasd, JIyd, JIoMaHasl,
yIOJl, MHOTOYTOJBHHUK, TPEYTrOJbHHMK M 4YETBIPEXYIOJIbHUK, NPSIMOYTOJIBHUK H
KBaJIpaT, OKPY>KHOCTb M KpyT, NPAMOYTOJbHBIM Napajuienenunen, KyO, map;
n300pakeHne N3y4aeMbIX (pUryp oT pyKH U C TIOMOIIBIO TUHEHKN U [IUPKYIIS;

BBITIOJTHEHUE W3MEPEHMS [JIMH, PACCTOSHHI, BEJIWYMH YIJIOB C MOMOILBIO
WHCTPYMEHTOB JUJISl U3MEPEHUN JUIUH U YTJIOB;

7) dopmupoBaHHe CHUCTEMAaTHYECKHMX 3HAHUWA O IUIOCKMX (QUrypax M HX
CBOMCTBAX, NMPEACTaBICHUN O MPOCTEUIINX MPOCTPAHCTBEHHBIX TENaX; Pa3BUTHUE
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YMEHUH  MOJEIHUPOBAaHUS  pEaJIbHBIX CHUTyalMd Ha  SA3bIKE T[EOMETPHUH,
UCCJIEIOBAHHSI TMOCTPOCHHOW MOJEIH C HCIOJb30BAHUEM TI'E€OMETPUUYECKHX
NOHATUH W TeopeMm, amnmapara aireOpbl, pEIIeHHs T€OMETPUUYECKUX U
PAKTUYECKUX 3a]1a4:

ornepupoBaHME Ha 0a30BOM ypOBHE TMOHATHSIMHU: PpPaBEHCTBO (uUryp,
NapaJJIeNbHOCTh W NEPHEHAUKYJSIPHOCTh NPSMBIX, YIJbl MEXAY IPSMBIMHU,
NEPIECHANKYJISAP, HAKJIOHHAS, IPOEKLINS;

IIPOBEJICHUE J10KA3aTEIbCTB B TEOMETPUH;

OIEpUpPOBAaHUE Ha 0a30BOM YpPOBHE MNOHATHUAMU: BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BEIECHUE BEKTOPA HA YUCJI0, KOOPIWHATHI Ha INIOCKOCTH;

pelleHre 3aJa4 Ha HAaXO0XJICHHE TIEeOMETPUYECKMX BEJIMYMH (UIMHA H
paccTosinue, BeJIMYMHa yIiia, IJI0Mab) 0 00pa3laM Wil alrOpUTMaM;

8) oBllaJeHUWE NPOCTEHIIMMHU CHOcCO0aMU MPEICTABICHUS U aHalIn3a
CTaTUCTUYECKUX JaHHBIX; (OPMUPOBAHHME TMPEACTABICHUI O CTATUCTHUECKUX
3aKOHOMEPHOCTSIX B PEAJTbHOM MHPE M O Pa3IUYHBIX CIIOCO0AX WX HM3y4YEHUS, O
OPOCTEUIINX  BEPOSTHOCTHBIX  MOJENAX; Ppa3BUTHE YMEHHMM  M3BJIEKATh
uHpopMalMio, MpPENCTaBICHHYI0 B Talblulax, Ha Juarpammax, rpadukax,
ONHUCHIBATH M AHAJU3UPOBATH MACCUBBl UHCJIOBBIX JAaHHBIX C IOMOIIbIO
NOAXOMSIIAX  CTaTUCTUYECKUX  XAPAKTEPUCTHK, HCIOJb30BaTh ITOHUMaHUE
BEPOSITHOCTHBIX CBOMCTB OKPYKAIOLIUX SIBJICHUM IPU IPUHATUN PEILICHUMN:

(dopMUpOBaHUE TMPEACTABICHUS O CTAaTUCTUYECKUX XapaKTEPUCTHKAX,
BEPOSATHOCTHU CIIy4ailHOro coObITHS;

pELIeHHE MPOCTENINX KOMOMHATOPHBIX 3a/1a4;

ONPEJEIICHNE OCHOBHBIX CTAaTUCTUYECKHUX  XAapPAKTEPUCTUK  YHUCIOBBIX
HaOOPOB;

OLICHMBAHUE U BBIUMCIECHUE BEPOSITHOCTU COOBITUS B MPOCTEUIINX CIIyYasix;

HaJIMYM€ TPEACTaBICHHUS O POJM  MPAKTUYECKH  JIOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUI, O POJI 3aKOHA OOJIBIINX YUCENI B MACCOBBIX SIBJICHUSX;

YMEHUE  CpaBHUBaTh  OCHOBHbIE  CTaTUCTHUYECKHE  XapaKTEPUCTHKH,
NOJIyYEHHbIE B IPOLIECCE PELICHUs MNPUKIAJHON 3alayud, U3Y4YEHUs PEeaTbHOTO
SIBJICHUS,

9) pa3BuTHE YMEHUN NPUMEHATh U3YUYECHHbIE MOHATUS, PE3YJIbTAThl, METO/IbI
JUIS pEIICHU 3a7a4 MPAaKTUYECKOr0 XapaKkTepa U 3a7a4 U3 CMEKHBIX JUCLMIUINH C
UCIIOJIb30BAaHUEM TMPU HEOOXOJUMOCTU CIPAaBOYHBIX MATEpPUAJIOB, KOMIbIOTEPA,
II0JIb30BATHCS OLIEHKON M MPUKUAKOMN MPU MPAaKTUYECKUX PACUETaX:

pacro3HaBaHHUE BEPHBIX U HEBEPHBIX BBICKA3bIBAHUI;

OLICHMBAHUE PE3YyJIbTATOB BBIYMCIICHUI IIPU PEIICHUH TPAKTUYECKHX 33/1a4;

BBIIIOJIHEHUE CPABHEHHUSI YUCEN B PEAJIbHBIX CUTyalUsIX;

MCIIOJIb30BAHUE YMCIIOBBIX BBIPAKEHUU MPU PELICHUHU MPAKTUYECKUX 3a]1a4 U
3a]1a4 U3 APYrux y4eOHbIX PEIMETOB;

peleHne MPakTUYECKUX 3a/1a4 C MPUMEHEHHEM MIPOCTEHIIINX CBOMCTB (pUryp;

BBIIIOJIHEHUE MPOCTEHIINX I[OCTPOCHUM U W3MEPEHUHM Ha MECTHOCTH,
HEOOXOJMMBIX B pEaJIbHOM KU3HU;

10) dopmupoBanre HHPOPMALMOHHON U ANTOPUTMUYECKON KYJIBTYPHI;
(opMUpOBaHHE NPEICTABICHUS O KOMIBIOTEPE KAaK YHHUBEPCAIBHOM YCTPONCTBE
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00paboTKu MHGOPMAIIHNH; Pa3BUTHE OCHOBHBIX HABBIKOB U YMEHUH MCTIOJIb30BaHUS
KOMITBIOTEPHBIX YCTPOMCTB;

11) dopmupoBaHue MpeaCTaBICHUS 00 OCHOBHBIX HM3y4aeMbIX MOHATHUSIX:
uH(popMaIus, aNropuTM, MOJENb - U UX CBOMCTBAX;

12) pa3BuTHE QITOPUTMUYECKOTO  MBIIUICHUS, HEOOXOAUMOro  JjIst
npodeccHoHanbHON esATEIbHOCTH B COBPEMEHHOM OOIIECTBE; pPa3BUTUE YMEHUU
COCTaBHUTh M 3alMCaTh AJITOPUTM JJIsI KOHKPETHOT'O MCIIOHUTENS; (popMuUpoBaHue
3HAHUM 00 aJIrOPUTMUYECKUX KOHCTPYKUHMAX, JIOTUYECKHX 3HAYEHUSAX U
ONepanusax; 3HAKOMCTBO C OJHHUM M3 SI3bIKOB IIPOTPaMMHPOBAHUS U OCHOBHBIMU
ANTOPUTMUYECKUMU CTPYKTYPAMHU - JIMHEWHOM, YCIIOBHOM U LIMKIINYECKOW;

13) dopmupoBanue ymeHud ¢opMamu3aMK U CTPYKTypUPOBAHUS
uH(pOpMaIuHU, YMEHUSI BRIOUPATh CIIOCO0 MPEICTaBICHUS JaHHBIX B COOTBETCTBUU
C IIOCTaBJIEHHOM 3anayedl - TaOJaMIBl, CXEMbl, TrpapuKH, AHArPaMMBbI, C
MCII0JIb30BaHUEM COOTBETCTBYIOIIUX TPOTPAMMHBIX CPEACTB 00paOOTKHU JaHHBIX;

14) ¢popmupoBaHuE HABBHIKOB M YMEHHUH O€30MacCHOTO U IEIeCO00pa3HOro
MOBEJICHUs TIPU PaboOTe C KOMITbIOTEPHBIMU MporpaMmamMu U B UHTepHeTE, yMEHUS
co0J1r01aTh HOPMBI UH(POPMAITMOHHON ITUKU U MPABA;

BorinyckHUK HayuuTcs B 7-9 Kiaaccax (1J1s1 HCIOJIb30BAHUS B MIOBCEIHEBHOM
JKU3HU M o0ecrevyeHsi BO3MOKHOCTH YCIEIIHOT0 NMPOX0JIKeHHsI 00pa3oBaHuUsA
Ha 02a30BOM YpOBHe)
JJIeMEeHTHI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKHU

e OmnepupoBarh Ha 0a30BOM YpPOBHE' MOHATHSAMH: MHOKECTBO, DIEMEHT
MHOK€ECTBA, [IOJIMHOXKECTBO, IPUHAIJICKHOCTD;

® 33]]aBaTh MHO>KECTBA MEPEUNUCICHUEM UX 3JIEMEHTOB;

® HaxOoJIUTh MepeceyeHue, 0O0bEeIUHEHHE, MOJMHOKECTBO B MPOCTEHIIMX
CUTyalusX;

® OmepUpoOBaThH Ha 0A30BOM YPOBHE MOHSATHSMHU: OMPEIEICHUE, aKCHOMA,
TeopeMa, J10Ka3aTeJbCTBO;

® PUBOJUTH NPUMEPHl U KOHTPIPUMEPHI [JIsi TOJATBEPKICHUS CBOUX
BBICKA3bIBAHUM.
B noBcegHEeBHOM KU3HU M NIPU U3YYEHHH IPYTUX NPeIMETOB:

® HCIOJB30BaTh TpauUecKoe MPEACTABICHUE MHOXECTB JJI ONMHCAHMS
peajbHbIX TIPOIIECCOB M SIBIIGHWM, NpPHU peIIeHUHU 3ajad JPyTuxX Y4eOHBIX
MPEAMETOB.
Yucaa

e OmnepupoBarb Ha 0a30BOM ypOBHE MOHSATHUSMHU: HATypajJbHOE YHUCIIO,
1[eJ0€ YWCTI0, OOBIKHOBEHHAs Apo0Ob, JECITHYHAs ApOoOb, CMeEIIaHHas JIpo0b,
palMOHAIbHOE YHCII0, ApU(PMETHUECKUI KBAaIpAaTHBI KOPEHb;

® JCIIOJIb30BAaTh CBOMCTBA YMCEJ W MpaBUia ACUCTBUU IPHU BBIIIOJIHEHUU
BBIYHCJICHU;

! 351ech U nanee — pacmo3HaBaTh KOHKPETHBIE IPUMEPHI OOIIMX MOHATAMN M0 XapAKTEPHBIM IPU3HAKAM, BBIMOIHSATH
JICHCTBHS B COOTBETCTBUH C ONPEICICHHEM U POCTEUIIINMH CBONCTBAMHU TOHSITHII, KOHKPETU3UPOBATH IPUMEPAMHU
o011Me ITOHSATHS.



® HCIOJIB30BaTh MPU3HAKK ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BeIOTHEHUHN
BBIYMCIICHUH U PEIICHUU HECIIOKHBIX 3a/aY;

® BBINOJHATH OKPYIJIEHUWE palMOHAIBHBIX YHUCEN B COOTBETCTBHHM C
IIpaBUJIAMH;

® OILICHMBAaTh 3HAYCHHE KBAJIPATHOTO KOPHS W3 IMOJOKHUTEIBHOTO LEJIOro
4YHUCIIa;

® DPacno3HaBaTh PAllMOHAJIBHBIEC U UPPALMOHAIBHBIE YHCIIA;

® CpaBHMBATh YHUCJA.
B noBceHeBHOM KMU3HU U NIPHU U3YYEHHH APYITUX NPEAMETOB:

® OLICHMBATh pPE3YyJIbTAThl BBIYHUCICHUWA TMPHU PEIIEHUH NPAKTUYECKUX
3a1ad4;

® BBINOJHATH CPABHEHUE YHCEI B PEATIbHBIX CUTYALUSX;

® COCTaBJIATH YMCIIOBBIC BBIPAKECHUS MPU PEUICHUH MPAKTUYECKUX 3a/1ad U
3a/1a4y U3 JpYrux y4eOHbIX MPEeIMETOB.
ToxkaecTBeHHBbIE Ipeodpa3oBaHus

e BrINonHATh HECNOXKHBIE MPEOOpPa30BaHUS IJI BBIUUCICHHS 3HAUYCHHI
YUCJIOBBIX BBIPAXKECHUHM, COJEPKAIIMX CTENECHH C HATypaJlbHbIM IOKA3aTEeIIEM,
CTEIIEHU C LIEJIBIM OTPHUIATEIbHBIM NTOKA3ATENEM;

® BBINIOJHATH  HECIOXKHBIE  MNpeoOpa3oBaHUs  LENbIX  BBIPAKECHUI:
pacKpbIBaTh CKOOKU, TPUBOJUTH MOJOOHBIE ClIaraeMbI€;

® JCIOJIb30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXEHHUS (KBaJpaT CyMMBbI,
KBaJpaT pa3HOCTH, PA3HOCTb KBAJAPATOB) VISl YIPOILIECHHS BBIYMCICHUN 3HAUEHUN
BBIPAKEHUU;

®  BBINOJHATH HECJIOKHBIE npeoOpa3oBaHUs TPOOHO-TUHEHHBIX
BBIPAKCHUM U BBIPAXKEHUN C KBAAPATHBIMU KOPHSMMU.
B noBcenHeBHOM KU3HU M NIPH U3YYEHUM APYTUX MPeAMETOB:

® [IOHMMATh CMBICJI 3AIIMCH YUCJIA B CTAHIAPTHOM BHUJE;

e omepupoBaTh Ha 0a30BOM YpPOBHE IIOHSITHEM «CTaHIApTHAasl 3aluch
quCay.
YpaBHeHUS U HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSTUSMHU: PABEHCTBO, YHCIOBOE
PAaBEHCTBO, YPaBHEHHME, KOPEHb YPAaBHEHMS, PEUICHUE YPABHEHHUs, YHUCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEILICHUE HEPABEHCTBA,;

® [POBEPATH CIPABEIIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pemarh JUHEWHBIE HEPAaBEHCTBA U HECJIOXKHBIE HEPABEHCTBA,
CBOISILIMECS K JIMHEHHBIM;

® pelaTh CUCTEMBbI HECIIOKHBIX JTUHEUHBIX YPAaBHEHHM, HEPABEHCTB;

® I[IPOBEPATH, SBIACTCSA JM [JAHHOE YHCIO PELIEHWEM YpPaBHEHHS
(HEpaBeHCTBA);

e pemaTh KBaJpaTHble YpaBHEHHUs MO (opmylie KOpHEH KBaJpaTHOTO
YpaBHEHUS;

e un300paxaTh pEUICHUS HEPABEHCTB M UX CUCTEM Ha YMCJIOBOU HPSIMOil.
B noBcegHeBHOM KU3HU M NIPU U3Y4YeHHH APYTUX NPeIMETOB:
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® COCTaBJIAITb W pELIaTh JIMHEHHbIE YpPAaBHEHMsI MPU pEUICHUW 3ajad,
BO3ZHMKAIOLIUX B IPYTHX y4€OHBIX MpeAMETAaX.
DOyHKIUA

e HaxonuTe 3HaueHHe PyHKLINHU MO 3aJaHHOMY 3HaYCHHUIO apIyMEHTa;

® HAXOIWTh 3HAUCHHE apryMEHTa MO 33JaHHOMY 3HAYCHHIO (DYHKUIWU B
HECJIOKHBIX CUTyalUsIX;

®  ONpENENATh MOJOKEHNUE TOYKH N0 €€ KOOpAUHATaM, KOOPJAUHATHI TOYKU
0 €€ MOJIOKEHUIO0 Ha KOOPIUHATHOM TIOCKOCTH;

e 10 rpaguKy HaXOJuTh OOJACTh OMpENEICHHS, MHOKECTBO 3HAUEHUH,
HyJu (YHKIUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUS U
yObIBaHMsI, HAUOOJIbIIIEEe U HAUMEHbIIIee 3HAUCHUS (DYHKITUY;

® CTpouTh rpadiK TMHEHHOU DYHKIIHH;

® [IPOBEPSATH, SABISIETCS JU JaHHBIA rpaduk rpa@ukoM 3a1aHHON QYHKIUU
(JTuHENHOM, KBaIpaTUYHOM, 0OPaTHOM MPONOPLIUOHAIBHOCTH);

® OmpenensaTh NPUONMKEHHbIE 3HAaYCHUS KOOPJIMHAT TOYKH TEepecedeHUs
rpaduKoB QyHKIIUH;

e omnepupoBaTb Ha 0a30BOM YpOBHE MOHATUSMHU: TOCIEIOBATEIBHOCTD,
apudmeTrnyeckas mporpeccusi, reoOMeTpuiecKas mporpeccus;

e pemaTh 33Ja4d Ha MPOTrPECCUU, B KOTOPBIX OTBET MOKET OBITh MOJTYYEH
HETMOCPEJCTBEHHBIM MO/ICU€TOM 03 mpuMeHeHus (GopMyI.
B noBceqHeBHOM KU3HM M NIPU U3YYEHHH APYTHX NMPeMETOB:

® JCIOJIb30BaTh TpaUKy peasbHBIX MPOIECCOB W 3aBUCUMOCTEH ISt
OTIpEJICICHUs] UX CBOMCTB (HauOOIbIINE W HAUMEHBIIUE 3HAYCHUS, MPOMEKYTKHU
BO3pacTaHusi U yObIBaHUs, 00JIaCTH TOJIOKUTENbHBIX U OTPUIIATEIBHBIX 3HAYCHUN
U T.IL);

® JCIOJIb30BaTh CBOMCTBA JMHEWHON (DYHKIMH U €€ rpauK Npu pelieHuu
3a/1a4y U3 APYrux y4eOHbIX MPEAMETOB.
CraTucTuKa M TeOPpUS BEPOATHOCTEM

e limers mpencraBieHHEe O  CTAaTUCTUYECKUX  XapaKTEPUCTHKAX,
BEPOSITHOCTHU CITYy4YalHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;

e pemarh MNpocTellIne KOMOMHATOPHBIE 3aJaud METOJAOM MpPsIMOro H
OpraHU30BaHHOTO Mepedopa;

® [PEJCTaBIATh JaHHBIE B BUJE TaOIUL, 1Uarpamm, rpaukos;

e uyuTaTh MHPOPMALMIO, IPEACTABICHHYIO B BUAE TAOJUIIbI, JUATPAMMBbI,
rpaduka;

® OIpEAeNiATh OCHOBHBIE CTAaTUCTUYECKHE XAPAKTEPUCTUKU YHUCIOBBIX
HaOOpPOB;

® OLICHUBAaTh BEPOATHOCTh COOBITUS B IPOCTEHUILINX CIIydasX;

® UMETh MPEACTABICHUE O POJU 3aKOHA OOJIBIIMX YHUCET B MAacCCOBBIX
SABJICHUSIX.
B noBceqHeBHOM KU3HH M NIPU U3YYE€HHHU APYTHX NPeIMETOB:

® OLEHUBATh KOJMYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Iepedopa;
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® UMETh MPEACTABICHUE O POJM MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH;

® CpaBHHMBATh OCHOBHbBIE CTATUCTUYECKUE XapPaKTEPUCTHUKHU, ITOJTyYECHHBIE B
MIPOLIECCE PEMICHUS IPUKIATHON 3aa4M, U3yUEHUSI PEATIbHOTO SABJICHUS,

® OICHUBATh BEPOSTHOCTh PEAIbHBIX COOBITUM U SIBICHUI B HECIOKHBIX
CUTYyalusX.

TekcTOBBIE 32a1aYH

e Pemarh HeCIOXKHBIE CIOKETHBIE 3aJayd pa3HbIX THUIOB Ha BCE
apudMeTHYeCKUe 1eUCTBUS;

® CTPOUTH MOJENb yCIOBUSA 3aja4yd (B BUAE TaOJHUIbI, CXEMbl, pUCYHKa
WM YpaBHEHHUs), B KOTOPOW [aHbl 3HAUYEHUS IBYX M3 TPEX B3aUMOCBSI3aHHBIX
BEJIMYMH, C LEbIO MOUCKA PEUICHUS 3aa4H;

® OCYHIECTBJISATH CHOCOO TIOMCKA pEIIeHHs 3aJadd, B  KOTOPOM
paccyXkJeHUue CTPOUTCA OT YCIOBUS K TpeOOBaHWIO WM OT TpPeOOBaHUS K
YCJIOBHIO;

® COCTaBJIATH IUIAH PEILICHUS 3a]1auu;

®  BBIJCIATH ATaIlbl PELICHUS 3a/1a4H;

® UHTEpPIPETUPOBATh  BBIUYMUCIUTENIbHBIE  pE3yJbTaTbl B  3ajaue,
UCCJIEI0BATh MOJYUYEHHOE PEIICHUE 3aa4H;

® 3HATh pa3IMYUE CKOPOCTEH 0OBEKTa B CTOSUECH BOJIE, IPOTUB TCUCHUS U
10 TEYCHUIO PEKHU;

® pemaTh 33/1a4M Ha HAXO0XKJAEHUE YaCTH YUCia M YKUCIIA 110 €ro YacTH;

e pemaTh 3aJa4¥ Pa3HBIX TUMOB (Ha pabOTy, HA TIOKYMKHU, Ha JIBIXKCHHE),
CBSI3bIBAIOIIUX TPU BEJIMYMHBI, BBIACIATH ITHU BEIWYUHBI U OTHOUIEHUS MEXKIY
HUMU;

® HaxOJUTh MPOIEHT OT YUCJA, YUCIO MO MPOIEHTY OT HEro, HaxOAUTh
MPOIIEHTHOE CHUYKEHUE WU MPOIEHTHOE MOBBIINIEHUE BEJIMUUHBI,

® pemiaTh HECI0XKHBIC JIOTHYECKUE 3a7]a4l METOJ0M PACCYKICHUM.

B noBcegHeBHOI KU3HU M NIPU U3YYEHHH IPYTUX NPEAMETOB:

® BBIJBUIaTh TMIOTE3bl O BO3MOXKHBIX MPEJIETbHBIX 3HAUCHUSAX UCKOMBIX B
3a/1a4€ BEJIMYMH (JI€J1aTh MPUKUIKY ).
Hcropust MaTeMaTHKHU

e OnuceiBaTh OT/ACJIbHBIC BHIIAIOUIUECS PE3YyJIbTAThI, MOJTYUYCHHBIE B X0/
Pa3BUTHS MaTEMATUKHU KaK HAyKH;

® 3HAaThb NPUMEPbl MATEMATHYECKUX OTKPBITUM M HUX AaBTOPOB, B CBS3H C
OTE€YECTBEHHOW U BCEMUPHOU UCTOPUEH;

® [IOHMMATh POJIb MAaTEMAaTUKU B pa3BUTUU Poccuu.

MeToabl MATEMATHKH

e BriOuparh moAXOANMNA M3YYEHHBIH METOM JJIsl PEIICHUS W3YUYEHHBIX
TUTIOB MaTEMaTUYECKUX 3a]1ay;

e [IpuBoauTh  MHpUMEpPHl  MATEMAaTHYECKUX  3aKOHOMEPHOCTEM B
OKpY>Karolen JeHCTBUTEIBHOCTH U TPOU3BENCHUSAX UCKYCCTBA.
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BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYYUThCS B 7-9 Kiaccax ajs
obecrieyeHnsl BO3MOKHOCTH YCHEIIHOTO MPO0JI:KEHUsI 00Pa30BaHUs HA
0a30BOM M YIi1y0JICHHOM YPOBHSX
JIeMEeHTHI TEOPUU MHOXKECTB U MATEMATHYECKOM JIOTUKH

e Onepuposamv’ nousmusmu: onpeoenenue, meopema, aKcuomad,
MHOJICECMB0, XapaKmepucmuKu MHO*CeCmEd, dJIeMeHm MHONCeCmsea, Nycmoe,
KOHeUHOe U OeCcKOHeuHoe MHOICeCmB0o, NOOMHOICECBO, NPUHAOEHCHOCHD,
BKIIOYEHUE, PABEHCMBO MHONCECME,

® U300padicamv MHOJCECMBA U OMHOULCHUE MHONCECME C NOMOUbIO
Kpyeoe Junepa;

® onpeoensmb NPUHAOIEHCHOCIb INEMEHMA MHOHCECMBY, 00beOUHEHUIO U
nepeceuenuro MHOXCeCcmas,

® 3a0asamb MHOMCECMBO C NOMOWDBIO NEPEeYUCTeHUs INEeMEeHMO8,
CII06ECHO20 ONUCAHUSL,

®  0onepuposamv NOHAMUAMU. BbICKA3bIBAHUE, UCMUHHOCMb U JIOHCHOCHb
BbICKA3bIBAHUS, OMPUYAHUE BbICKA3LIBAHUI, ONepayuu Hao BblCKA3bIBAHUAMU. U,
unl, He, yCJl0BHbIE BbICKA3LIGAHUS (UMNIUKAYUU),

®  CMpoumb 8bICKA3LIBAHUSL, OMPUYAHUS BbICKA3LIBAHUI.
B noBcegHeBHOM KU3HU M TIPU U3YYEHHUHU APYTUX NPeIMETOB:

® Ccmpoumsb YenouKu YMO3AKIOUeHUll HA OCHO8€ UCNOIb308AHUS NPAGUT
JIO2UKU;

®  LUCNONB308AMb  MHOJCECMBd, onepayuu ¢  MHONCECMBAMU,  UX
epaghuueckoe npeocmasienue 0Jisi ONUCAHUSL PeATbHbIX NPOYECCO8 U S6IeHULL.
Yucaa

o Onepuposamov  NOHAMUAMU.  MHOJHCECMBO  HAMYPANbHLIX — UYUCE,
MHOIHCECNBO YENbIX YUCET, MHOMNCECMBO PAYUOHANbHLIX HUCE], UPPAYUOHATILHOE
Yucno,  K8AOPAMHbIL — KOPEHb,  MHONCECMBO  OeUCMBUMENbHbIX  YUCe,
2eoMempuiecKas —UHmepnpemayus  HaAmypaivbHulX, YenvlX, PAYUOHANbHBIX,
oelcmeumenbhblx yucel,

®  NOHUMAMb U OOBACHAMbL CMbICA NOZUYUOHHOU 3ANUCU HAMYPATLHOSO
yucaa,

®  GbINOJIHAMb BBLIYUCICHUS, 8 MOM YUCAe C UCHOJIb308AHUEM NHPUEMO8
PAYUOHATILHBIX BbIUUCTCHULL,

®  BbINOJHAMb OKPY2IeHUE PAYUOHAIbHBIX YUCEL C 3A0AHHOU MOYHOCMbIO,

®  CpasHUBAMb PAYUOHATbHBIE U UPPAYUOHAIbHBLE YUCIA,

®  npeoCcmasiAms PAYUOHAIbHOE YUCIO 8 8UOe 0eCAMUYHOU OpobU

®  Ynopsaoouueamv  4UCld, 3ANUCAHHbIE 6 BU0e OObLIKHOBEHHOU U
oecamuyHol 0poou,

o naxooumwv HO/] u HOK uucen u ucnonv3osamo ux npu peuieHuu 3a0au.
B noBceaHeBHOI KM3HU M MIPH M3YYE€HUH IPYTUX MPeAMETOB:

2 3}_'[€CI) " fajie€ — 3HaTh ONIPEACICHUC TIOHATHSA, YMETD HNOSICHATH €TI0 CMBbICJI, YMETb UCIIOJIb30BATh IIOHATHE U €TO
CBOIICTBa Ipu NpOBCACHUN paCCYX(HGHHﬁ, JA0Ka3aTeJIbCTB, pCUICHUU 3a/1a4.
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® npuMeHAmMb NPABULA NPUOTUINICEHHBIX BLIYUCICHUL NPU  pPeuleHuu
NAPAKMUYECKUX 3A0a4 U peutleHuu 3a0ay Opyeux yueOuvix npeomemos;

®  GLINOIHAMb CPABHEHUEe pe3YIbMAmos GblUUCIeHUU NpU  peuleHuu
APAKMUYECKUX 3a0a4, 8 MOM YUcie NPUOIUNCEHHBIX GbIYUCTICHUN,

® cocmaeiamv U OYEHUBAMb UUCIO0BbIE BbIPAICEHUS NPU PpeuleHUl
NPAKmMUYecKux 3a0ad u 3a0ay u3z opy2ux y4eoHbvlx npeomemos,

®  3anuUCLIBAMb U OKPY2IsAMb YUCI08ble 3HAYEHUS. PeabHbIX BEeIUYUH C
UCNONIL30BAHUEM PASHBIX CUCEM UMEPEHUSL.
ToxkaecTBeHHBbIE MPEOOPa30BaAHUS

o Onepuposamv NOHAMUAMU CMENEeHU C HAMYPATbHLIM NOKA3amenem,
cmenenu ¢ YeivlM OmpuyamenbHblM noKazamenem,

®  GLINOIHAML  NPeoOPA306AHUS  YENbIX  BbIPANCEHU:  Oellcmeus ¢
O0OHOUIeHaAMU (ClI0JICeHUe, 8bIYUMAHUE, YMHONCEHUE), OeliCEUs C MHO2OUIeHAMU
(cnooicenue, goluumarue, YMHONCEHUE),

®  GLINOJHAMb PA3N0NCEHUE MHO2OUJIeHO8 HA MHONCUMENU OOHUM U3
cnoco6og: @vlHeceHue 3a CKOOKY, 2pYNNUpPOBKA, UCHONIb308aHUe opmyn
COKPAWEHHO20 YMHONCEHUSL,

®  gblOeNAMb KEAOPAN CYMMbL U PAZHOCIU OOHOUNIEHO8,

®  PACKNAO0LIBAMb HA MHOJICUMENU KBAOPAMHYIL MPexuieH,

®  GLINONHAMb NPEoOPA30BAHUS BbIPANCEHUL, COOEPHCAUUX CMENneHU C
yenviMu OmpuyamenbHulMU NOKA3aAMenaMy, nepexooums om 3anuci 8 6uoe
cmenenu ¢ YeaivlM OmpuyamenbHblM HoKazamesem K 3anucu 6 suoe opoou,

®  GLINONHAML NPeobpazosanus OPOOHO-PAYUOHATILHBIX — BbIPANCEHUU!
cokpawenue Opobeil, npusedeHue aneeopauyeckux opobeti K  obwemy
3HAMeHameno, CloJCceHue, YMHOJCeHUue, OeleHue aleebpaudeckux Opoobet,
8036e0eHUe aneebpauieckoi Opoou 6 HAMypaibHyio U Yeuyro OmpuyamenbHyo
cmenemnb,

®  GLINOIHAMb NPE0OPA30BAHUSL BLIPANCEHUU, COOEPICAUUX KBAOPAMHbLE
KOPHU,

® gblOeNAMb KBAOPAm CYMMbl UMY PAZHOCMU O8YUNEeHA 8 BbIPANMCEHUIX,
cooeporcaniux Keaopammvle KOpPHU,

®  GLINOIHAMb NPEoOPAZ0BAHUS BLIPANCEHUL, COOEPHCAUSUX MOOYTb.
B noBceHeBHOM KU3HHM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  GLINOIHAMb NPEoOPA308AHUSL U OCUCMBUL C YUCIAMU, 3ANUCAHHLIMU 8
CMAanOapmMHOM 8UOe;

®  GLINOIHAMb NPEodPA308AHUSA ANICEOPAULECKUX BbIPANCEHUL NPU PeUleHUU
3a0au Opy2ux yueOHvIX npeomMemos.
YpaBHeHUS U HEPABEHCTBA

o Onepuposamv  NOHAMUAMU.  YPAGHEHUE,  HEPABEHCMBO,  KOPEHb
VpasHeHus, peuieHue HepaseHCmed, pPABHOCUNbHbIe — YPABHeHUs,  001acmy
onpeoeieHus ypasHeHus (HepaseHcmea, Cucmembl YPasHeHUll UIU HePa8eHCms),

® pewams NUHEUHble YPAGHEHUS U YPABHEHUS, C80OUMblE K JTUHEUHbIM C
HOMOWBIO MOACOECMBEHHBIX NPeodPA306AHULL
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® pewamv Keaopamuvle VYPAGHeHUs U YPABHEHUs, CB8OOUMble K
K8AOPAMHBIM C NOMOUBIO MOHCOECMBEHHBIX NPeoOdPA308aAHUIL,

® peuwamsb OpoOOHO-TUHElHbLE YDABHEHUSL,

® pewams npocmenuiue UpPPaAYUOHANbHbIE YpaeéHeHus euoa .|f(x)=a,

V() =g (x);

o pewams ypaguenus euda X' =a;

® pewams YPAGHEeHUs. CHOCODOM DA3NIONCEHUS HA MHOMCUMENU U 3aMEHbl
nepemeHHOoU;

®  UCNONBL308AMb MEMOO UHMEPBANO8 OJisl pPeuleHUs UYeavix U OpoOHO-
PAYUOHATILHBIX HEPABEHCNG,

® pewiams NUHELHble YPABHEHUS U HePABEHCMBA C NAPAMEMPaMu;

®  pewams HeCl0MHCHblE KBAOPAMHbLE YPABHEHUS C NAPAMEMPOM,

®  peuams HeCl0HCHbIE CUCTEeMbl TUHEUHbIX YPABHEHULL C NApaMempamu,

®  peuams HeCI0IHCHbIE YPABGHEHUSL 8 YEAblX YUCTAX.
B noBceHeBHOM KM3HU U TIPH U3yYE€HHH APYTUX MPEIMETOB:

® cocmasnamv U peuwlamsv JUHEUHble U KBAOpamHvle YPAGHEHUs,
YpaeHeHus, K HUM C800Siujuecs, CUCmembl JUHEUHbIX YPAGHEeHUl, HEPABEHCME Npu
peueruu 3a0ad 0py2ux y4eOHblX npeomemos,

®  GHLINONHAMb OYEHK)Y NPABOON0000OUs pe3YIbmamos, NoIYYaAemvblX npu
peuleHul TUHEUHbIX U KBAOPAMHBIX YPAGHEHUL U CUCmeM JUHEUHbIX YPAGHEeHU U
HepaseHCcme npu peueHuu 3a0ay Opy2ux yueOHvlx npeomemos,

® guibUpams coomeemcmeyloujue YVpaeHeHus, HepaeeHCcmea UMU  UX
cucmemsl Ol COCMABLEHUS MAMEMAMUYECKOU MOOeNU 3A0aHHOU peanbHOU
cumyayuu Uiy NPUKIAOHOU 3a0ayu;

®  YMemb UHMEPNPemuposams HOAVYEHHbI NpU peuleHuu YpaeHeHUs,
HepaseHcmea Uiy Ccucmemvl pe3yibmam 6 KOHmeKCme 3Ad0aHHOU peanbHOuU
cumyayuu Ui nPUKIAOHoL 3a0a4u.
DOyHKIUH

o  Onepuposamv NOHAMUAMU. DYHKYUOHATbHAS 3A6UCUMOCMb, DYHKYUS,
epagux ynxyuu, cnocobvl 3a0anus QYHKYuuU, apeymeHm u 3HaveHue QYyHKyuu,
obnacms onpeodeneHusi U MHOMCECMBO 3HAUEHUU @OYHKYuu, Hyau @OyHKyuu,
nPOMedHCYmKU 3HAKONOCMOAHCMEA, MOHOMOHHOCY @yHrkyuu,
YemHOCMb/HeYemHoCmb PYHKYUU,

o cmpoumsb 2epaguxu JIUHEUHOU, KEAOpamuyHou @YHKYuil, 00pamHoll

NPONOPYUOHATLHOCIU, YYHKYUU 6UO0A. y =q +Lb, v=~xsy=Ux, y=|x|s
X+

® Ha npumepe K8aOpAMUYHOU PYHKYUU, UCNONb308AMb NPeobPa308aHUs
epacpuxa pynkyuu y=f(x) ors nocmpoenus 2paguxos GyHKYuil 5 = af (kx +b)+c»

® cocmasnamv YpPaeHeHUs NPAMOU NO 3A0AHHBIM YCLOGUAM: NPOX0Osaujel
yepes 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX00sauell yepe3 OAHHYI0 MOUKY
U napaiebHol OAHHOU NPAMOIN,

® uccredogamv QyHKYUIO No ee epagpuxy;
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®  HaxoOoumo MHONCECMBO 3Ha4eHull, HYIU, NPOMENCYMKU
3HAKONOCMOSHCMBA, MOHOMOHHOCIU K8AOPAMUYHOU (BYHKYULL,

® onepuposamv NOHAMUAMU. NOCAEO08AMENbHOCMb, apupmemuyeckas
npo2peccust, 2eo0MempuiecKasi NPo2peccust,

® pewams 3a0a4u Ha APUDMEMULECKYI0 U 2eOMeMPUUECKyio NPOcPeccuro.
B noBceqHeBHOM KM3HU U NIPH U3yYe€HHUHU APYTUX NPeIMETOB:

®  WILIIOCMPUPOBAMb C NOMOWLIO 2PAPUKA PeaNbHYIO0 3A6UCUMOCTb UTU
npoyecc no ux Xapakmepucmurkam,

®  UCNONBL308AMb CBOUCMBA U 2PAPUK KBAOPAMUYHOU QYHKYUU npu
pewieHuu 3a0a4 U3 Opy2ux y4eoHvlx npeomemos.
TexkcToBbIC 3212494

e Pewamb npocmole U CLONCHBLE 3A0A4U PAZHBIX MUNOE, A MAKICE 3A0a4U
NOBBIUEHHOU MPYOHOCTU;

®  UCNONBL308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOETU MEKCMO8 CLONCHBIX
3a0a4 0151 NOCMPOEHUS NOUCKOBOU CXeMbl U peuleHUsl 3a0ay,

® paziuuamv  MoOelb  meKcma U MoOelb  peuleHusi  3a0adu,
KOHCMPYUpo8amsv K 0OHOU MOOeIU PeuleHUsl HeCI0HCHOU 3a0ayu pasHvle Mooeu
mexcma 3a0avu;

® 3HamMb U NpumMeHsmb 00a cnocoba noucka peuieHust 3a0ay  (om
mpebosanust K yCio8uio u om yciosus K mpeboeanuio),

®  M00enuposamsb paccylicoeHus npu Noucke peuieHus 3a0ai ¢ nOMOoubo
epagh-cxemvl,

®  BblOEIAMb dDMANbL PeUleHUsl 3a0adU U COOEPHCAHUE KAHCO020 dMand,

® Jyuemb 8bIOUPAML  ONMUMANLHLIL Memoo peuleHus 3a0aqyu U
0CO3HABAMb 6bLIOOP Memood, PACCMAMPUBAMb PA3TUYHbIE MemOoObl, HAXOOUMb
pasmwvie peutenusi 3a0a4u, eciid 603MONCHO,

®  AHANU3UPOBAMb 3aMPYOHEHUs. NPU PeuleHUU 3a0ay;

®  GLINOIHAMb PA3IUYHbIE NPeodpPA308aHUsl  NPEONIONHCEHHOU  3a0dayll,
KOHCMPYUPOBAMb HOBble 3a0a4u U3 OAHHOL, 8 MOM YUCle 0Opammuble,

® UHMePNnpemuposamsb  BbIYUCIUMENIbHbIE — pe3yabmamsl 8  3adaue,
UCcie008amov NOJyYeHHOe peueHue 3a0a4i,

®  QHANUZUPOBAMb BCEBO3MOJICHbIE CUMYAYUU B3AUMHO2O PACNOTIONCEHUS
08YX 00BEeKMO8 U UBMEHEHUe UX XAPAKMEePUCUK HPU COBMECHHOM OBUINCEHUU
(ckopocmb, epems, paccmosiHue) nNpu peuweHuu 3a0ad Ha O08UdCeHue 08yxX
00beKmMos Kak 8 00HOM, MAK U 8 NPOMUBONOJIONHCHBIX HANPABIECHUSX,

® uCcnedo8amv BCEBO3ZMOJICHbIE CUMYAyuu Npu peueHuu 3a0ad Ha
0BUDICEHUE NO peKe, PACCMAMPUBANb PA3Hble CUCeMbl OMCYemad,

® peuams pazHoodOpasHble 3a0ayl «HA YaACMuy,

® pewamsb U 0DOCHOBbIBAMb CB0€  peuleHue 3a0a4  (bloensimb
MamemMamuyeckyo 0CHO8Y) Ha HAXO0XNCOeHUe 4acmu YUucia U 4ucia no e2o 4acmu
HA OCHO8€ KOHKPEMHO20 CMbICIA OpoOU;

® 0co3Hasamv U OOBACHAMb UOCHMUYHOCMb 3A0a4 PA3HLIX MUNOB,
CBA3bIBAIOWUX MPU BEIUYUHBL (HA pAOOMY, HA NOKYNKU, HA 08UNCEHUE), 8bLOEISIMb

16



MU BENUYUHBL U OMHOUEHUS MeNCOY HUMU, NPUMEHIMb UX NPU peueHuu 3a0a,
KOHCMPYUposams coOOCmeenHbvle 3a0ay YKA3AHHbIX MUNO0B,

® glademv OCHOBHLIMU MEMOOAMU peueHUs 3a0a4 HA CMeCu, CHIasbl,
KOHYeHmpayuu,

® pewams 3a0auu HA NPOYEHMbl, 8 MOM HUCIe, CLOJNCHbIe NPOYEHMbL C
000CHOBAHUEM, UCNOJIL3YSL PA3HBIE CHOCOObL;

® pewams o2uyecKue 3a0a4u pa3HblMu Cnocobamu, 8 mom yucie, ¢ 08ymsi
onoxamu u ¢ mpemst OJ10Kamu OAHHLIX ¢ NOMOWbIO MAOIUY,

® pewams 3a0ayu NO KOMOUHAMOPUKE U Meopuu B8eposmHocmell Ha
OCHOB€ UCNOIb30BAHUSL U3YYEHHBIX MEeMOO08 U 0O0CHOBbIBAMb PeuleHUe;

®  peuams HeCl0ACHbLE 3A0aUU N0 MAMEMAMUYECKOU CIMamucmuKe;

® 061a0emb OCHOBHLIMU MEMOOAMU PeuleHUsi CIONCEMHbIX — 3a0au:
apugmemuueckutl, areeopaudecKull, nepebop BAPUAHMOS, 2eOMeMPUHECKUI,
epaghuyeckutl, NPUMEHMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHLIMU CUNYAYUSIX.
B noBceaHeBHOM )KU3HU M TIPU U3YYEeHHH APYTUX NMPeIMeETOB:

® gvidenamb NpuU peuleHuu 3a0ad XapaKxmepucmuku paccmampusaemou 8
3a0aue  cumyayuu, OMIUYHblIE  OM  pPealbHblX  (me, om  KOMOPbIX
abCmpazuposanucsy), KOHCMPYUPOBAMb HOBble CUMYAYUU C YY4emom OSmux
Xapakmepucmuk, 6 UYACMHOCMU, NpU peuleHuu 3a0ay Ha KOHYeHmpayuu,
VUUMbL8ams NIOMHOCHb 8eUeCmBd,

® pewamsb U KOHCHMPYUPOBAMb 3A0a4i HA OCHOBE DPACCMOMPEHUS
PeanbHbIX Cumyayuil, 6 KOMOpbIX He mpebdyemcst MOYHbIL GbIUUCTUMETbHDLL
pe3ynbman,

® pewams 3a0auu HA OBUdCEHUEe N0 peKe, pPACCMAMpPUeasl pasHvle
cucmemsbl omcuema.
CraTucTHKa U TeOPHUsl BEPOSITHOCTEH

o  Onepuposamv nousmusMu: cmoadouamvie U Kpyeosble Ouacpammol,
mabauybl OaHHLIX, CpeoHee apughmemuuyeckoe, Meouana, Haubonrvwee U
HauMeHbllee 3HAYeHUsl 8blOOPKU, PA3MAX 6blOOPKU, OUCNEPCUsl U CIMAHOAPMHOe
OMKIOHeHUe, CLYYAUHAS USMEHYUBOCTND,

® uzglexkamv  UHpoOpMAaAyuro, NPeOCMAsNIeHHyro 6  mabauyax, Ha
ouazpammax, epaguxax,

® cocmasiamb mabaUYbl, CMPOUMb OUASPAMMbBL U paduKu HA OCHOBe
OaHHbIX,

® onepuposamv NOHAMUAMU: (DAKMOPUATL HUCIA, NEePEeCMAHO8KU U
couemanus, mpeyzonvHuk llackans;

®  NPUMEHAMb NPABUNIO NPOU3BEOCHUS NPU PEeUeHUU KOMOUHAMOPHBIX
3a0ay;

® onepuposamv NOHAMUAMU: CAYYAUHBIL ONbIM, CAVYAUHBIL 6blO0p,
ucnolmauue, djleMeHmapHoe CiyyaliHoe cobvimue  (Ucxo0), Klaccuueckoe
onpeoelienue BepoSMHOCIU CAVHANUHO20 COObLIMUS, Onepayuu HAo CIYVHAUHLIMU
coovimusMU,

®  npedcmasismb UHGOPMAYUIO C NOMOWbIO KPY2o8 Diiepa,
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® pewamv 3a0a4u  HA  BbIYUCIEHUE BEPOSIMHOCMU C  HOOCHEMOM
KOAU4eCmea 8apuanmos ¢ NOMOubio KOMOUHAMOPUKU.

B noBceqHeBHO KM3HU U TIPH U3yYE€HHUHU APYTUX MPEIMETOB:

® u3BIeKaAmMb, UHMEPNPEemupo8ams U npeodpa306vléams UHDOPMAYUIO,
npeocCmasieHuyo 6 mabauyax, Ha Oouazpammax, apaQurkax, ompaxicarouyio
CBOUCMBA U XAPAKMEPUCMUKU PEeaTbHbIX NPOYECCO8 U SGJIeHUl,

® onpedenamb  CMAmMUCMuyecKue  Xapakmepucmuku  8blOOPOK  NO
maoauyam, ouazpammam, epapuram, 8blNoIHAMb CPABHEHUEe 8 3a8UCUMOCMU OM
yenu pewerus 3a0ayu,

®  OYEeHUBAMb 8EPOSIMHOCHIb PEAIbHBIX COObIMUL U A8IeHULL.

Hcropus mareMaTuKHU

o  Xapaxmepuzosamv 6KIAO BbIOAIOWUXCA MAMEMAMUKO8 8 pa3eumue
MAMeMamuKy U UHbLX HAYYHBIX obaacmet,

®  noHUMamMv poib Mamemamuxu 6 pazsumuu Poccuu.

MeToabl MATEMATHKH

e JVcnonv3yss  u3zyueHHvle  Memoobl, NPOGOOUMb  O0KA3AMEeNbCMEO,
8bINONHAMb ONPOBEPHCEHUE,

® gblOUpamb U3YUeHHble MemoObl U UX KOMOUHAYUU Oas  peuleHust
Mamemamuieckux 3a0ad;

®  UCNONB308AMD Mamemamuyeckue 3HAHUS o ONUCAHUSL
3aKOHOMepHOCmell 8 OKpydcalowell OelcmeumenibHOCmuy U NPouU3Be0eHUsIX
uckyccmea,

® NpUMEHAmb Npocmelwue npPoSPaAMMHblE CPeOCm8a U INeKMPOHHO-
KOMMYHUKAYUOHHbLE CUCMEMbL NPU PeULeHUU MAMeMamuyeckKux 3a0au.
BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHLCH B 7-9 Kiiaccax JIJisl yCHeImHoro
NMPOJ0JIKeHUsI 00pPa30BaHUA HA YIJ1y0JIeHHOM YPOBHE
DJieMeHThbI TEOPUU MHOKECTB U MAaTeMaTHYECKOM JIOTHKH

e CBOOOIHO ONEPUPOBATH’ MOHATHUSAMM: MHOKECTBO, XaPaKTEPHUCTHKH
MHO>XECTBA, 2JIEMEHT MHOXECTBA, ITyCTOe, KOHEYHOE U OECKOHEUYHOE MHOXKECTBO,
MOJIMHOXKECTBO, MPUHAJJIC)KHOCTh, BKIIOYEHUE, PABEHCTBO MHOMKECTB, CIIOCOOBI
3a/1TaHUE MHOXECTBA,

® 33/1aBaTh MHOXKECTBA Pa3HBIMU CIIOCO0AMHU;

® TIPOBEPATH BHITTOJIHCHHE XapaKTEPUCTUUICCKOTO CBOMCTBA MHOYKECTBA,

e CBOOOJHO OIEPUPOBATH TOHATHUSAMH: BBICKa3bIBAaHWE, HCTUHHOCTh M
JIO)KHOCTh BBICKA3bIBaHHUS, CJIOKHBIC W TIPOCTHIE BBICKA3bIBAHMS, OTPHUIIAHUE
BBICKQ3bIBAHUH; HCTUHHOCTh M JIOKHOCTb YTBEPXKIEHUS M €ro OTpHIlaHUsA,
omepanMyd HaJ BBICKAa3bIBAaHUSAMHU: M, WIH, HE, YCIOBHBIC BBICKa3bIBAaHUS
(MMILTUKALINH);

® CTPOUTh BBICKAa3bIBAaHUS C KCIOJIb30BAHMEM 3aKOHOB  aireOphl
BBICKa3bIBAHU .

3 311ech U J1aJiee — 3HATh ONPEJIENEHHE IOHATHSA, 3HATh U YMETh JI0Ka3blBaTh CBOMCTBA (PM3HAKY, ECITH OHM €CTh)
MOHSTHS, XapaKTEPU30BAaTh CBS3U C APYTMMH MOHSITHSIMH, IIPEJICTABIISS OHO MOHATHE KaK YacTh LEIIOCTHOTO
KOMIIJIEKCA, UCTIONb30BaTh MOHIATHUE U €r0 CBOMCTBA IIPU MPOBEIECHUH PACCYKACHUN, OKAa3aTENbCTB, PEIICHUH
3a1a4.
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B noBcexHeBHOI JKU3HU M MIPHU U3YYEHNH TPYTUX NPeAMETOB:

® CTPOUTH PACCYKJICHUSI Ha OCHOBE MCIOJIb30BaHUS MPABUII JIOTHKH;

® HCIIOJB30BaTh MHOXECTBA, OMEpallui ¢ MHOXKECTBAMU, UX rpadudeckoe
MpeACTaBICHUE JJIsI OMUCAHUSI PEajbHBIX IMPOIIECCOB U SIBJICHHWM, IIPU PEIICHUU
3a/1a4 JIPyTUX YICOHBIX MTPEIMETOB.
Yucaa

e (CBOOOMHO OmMEpHPOBATH MOHATHUAMH: HATYpPaIbHOE YHUCIIO, MHOXKECTBO
HATypaJbHBIX YHCEJ, IIeJI0€ YHCJIO, MHOXKECTBO IIEJIX YHCEN, OOBIKHOBEHHAS
IpoOb, NecaTU4Hasi ApoOb, CMEIIAaHHOE YKCIIO, PallMOHAIBLHOE YUCII0, MHOXKECTBO
pallMOHANBHBIX  YHCEJ, HPPALMOHAIILHOE  YHCIO, KOpPEHb CTENEeHUu N,
JNEeUCTBUTEIBHOE YHCJIO, MHOXECTBO JCHCTBUTENIBHBIX YHCE, T'€OMETpHYECKas
WHTEpIIpETalls HAaTypalbHBIX, ENbIX, PAITHOHATBHBIX, TEHCTBUTEIBHBIX YUCEIT;

® [IOHUMAaTh U OOBACHATH PpA3HUIY MEXKAY TO3UIMOHHOM U
HETO3UIIMOHHOM CHCTEMaMU 3aITMCH YHCe]T,

® [IEPEBOJUTH YUCJIA M3 OJHOM CHUCTEMBI 3alMMCH (CUCTEMbl CUMCIICHHS) B
APYTYIO;

® JIOKa3bIBaTh M UCIOJb30BATh MPU3HAKU JIEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11 cymMBbI 1 IPOU3BEACHUS YUCEN MPU BHINOJTHEHUH BBIYUCICHUN U PEIICHUU
3a]ad4;

® BBINOJHATH OKPYIJICHHWE PAllMOHAJIBHBIX W HMPPAlMOHAIBHBIX YHCET C
3aJJaHHOM TOYHOCTBIO;

® CpaBHMBATh JICHCTBUTEIbHBIC YHUCIIA Pa3HBIMU CIIOCO0AMU;

® VyHOpSIOYMBATH YKCJA, 3allMCaHHble B BHUAE OOBIKHOBEHHOHW U
JECATUYHOU JpoOM, 4YKCIa, 3alMCaHHBIE C HCIOJIb30BaHUEM apuUPMETHUYECKOTO
KBaJpaTHOTO KOPHS, KOPHEH CTENEeHU OOJIbIIIE 2;

e HaxoauTh HOJl u HOK uwmcen pa3HbIMH cIocO0aMU U MCIOJIB30BaTh UX
IIpY PELICHUH 3a/1a4;

® BBINOJHATH BBHIYUCIICHUS U MPeoOpa3oBaHUsl BbIPAXKEHUM, COJIEpKAITUX
NEUCTBUTENBHBIE YUCIIA, B TOM YKCIIE KOPHU HATYPaAJIbHBIX CTEIICHEH.
B noBceaHeBHO¥ KU3HU ¥ NIPH U3YYEHUH JPYTUX MPeIMETOB:

® BBINOJHATH HM OOBICHATH pE3yJbTaThl CpPaBHEHUS PE3yJIbTaTOB
BBIYUCJICHUW TMPU PEIISHUHM TMPAKTUUECKUX 3aJiad, B TOM YHCJIE MPHUOIMKEHHBIX
BBIYMCIICHUH, UCIIOIB3YS pa3HbIe CIIOCOOBI CPAaBHECHMIA;

® 3alHChIBATh, CPABHUBATh, OKPYIJIATh YHUCJIOBBIC JAHHBIE PEATbHBIX
BEJIMYMH C UCIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUS;

® COCTaBJIATh U OLICHUBATh PA3HBIMU CIHOCOOAMH YHCIIOBBIE BBIPAYKECHUS
MIPU PEIICHUHU MPAKTUYECKUX 3a/1a4 U 3a/1a4 U3 APYTUX YU4eOHBIX MPEIMETOB.
ToxxnecTBeHHBbIE Pe00pPa3oBaAHUSA

e (CB00OOIHO OMEPUPOBATH TMOHATUSIMHU CTEIEHH C IEJAbIM M JAPOOHBIM
OKa3aTeyeM;

® BBIMOJHATH JI0KA3aTEILCTBO CBOMCTB CTEMEHU C IEIBIMU U JIPOOHBIMU
MMOKa3aTeIIsIMH;

® ONEpPUPOBATh MOHITUSMH «OJHOUJIEH», «MHOTOYJIEH», «MHOTOWIEH C
ONIHOM  TMEPEMEHHOW», «MHOTOYJIEH C  HECKOJIbKUMHU  TNEPEMEHHBIMU,
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KOd(h(PHUIMEHTHI MHOTOWICHA, «CTaHAApTHAs 3aliCh MHOTOYJICHA», CTENEHBb
OJHOWICHA U MHOTOYJIEHA;

e CBOOOJHO BHAJETh MNpUEMaMH MpeoOpa3oBaHUsA UENbIX U APOOHO-
PalMOHAIIBHBIX BBIPAXKEHUM;

e BBHINOJHATH PA3JIOKCHUE MHOTOUYICHOB HA MHOXUTEIHW PAa3HBIMU
croco0amMu, ¢ UCTIOJIb30BaHHUEM KOMOMHAIINI pa3IMuHbIX IPUEMOB;

® UCIOJB30BaTh TeopeMy Buera u teopeMy, oOpatHyro Teopeme Buera,
JUISL TIONCKA KOPHEW KBAAPaTHOIO TPEXWICHA W JUISl PELICHUS 3a1a4, B TOM YHCIE
3a/1a4 ¢ IapaMeTpaMu Ha OCHOBE KBAJPATHOIO TPEXUJIEHA;

®  BBINOJHSATH JICJICHUE MHOTOUYJICHAa HA MHOTOYJIEH C OCTATKOM,;

® JI0Ka3bIBaTh CBOMCTBA KBAJAPATHBIX KOPHEH U KOPHEUN CTETICHH 7;

® BBINOJHATH TPEOOPA30BAHUS BBIPAKEHUN, COMEPIKAIMINUX KBaJIpaTHBIC
KOPHH, KOPHHU CTENICHU 7,

e CBOOOJHO ONEPUPOBATH MOHATUSAMU «TOXKIECTBO», «TOXKIECTBO Ha
MHOKECTBEY, «TOKJIECTBEHHOE IPEOOPA30BAHUEY;

® BBHINOJHATH pa3jIMYHbIE NPEOOpa30BaHUsl BBIPAKECHUM, COAEPKAIIMX

[ -
Moz[me.( * ) =*
B noBceHeBHOM KM3HU M TIPH U3yYE€HHH APYTHX NMPEIMETOB:

®  BBINOJHATH IPeoOpa30BaHUs U JEUCTBUSI C OYKBEHHBIMHU BBIPAXKEHUSIMH,
YUCIOBbIE KOA((DUIIMEHTHI KOTOPHIX 3alIUCaHbl B CTAH/IAPTHOM BUJE;

®  BBINOJHATH NMPEOOPa30BaHUs PAMOHANBHBIX BBIPAKEHUN MPHU pELICHUU
3a/1a4y APYyrux y4eOHbIX MPEIMETOB;

® BBHINOJHATH MPOBEPKY MPaBAONON00MS (DU3UYECKUX U XUMHUUYECKHUX
dbopMyIT Ha OCHOBE CpPaBHEHUS PA3MEPHOCTEN M BAJICHTHOCTEH.

YpaBHeHUS U HEPABEHCTBA

e (CB0oOOAHO omepupoBaTh TMOHATUAMH: YpPaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHHUsI U HEPABEHCTBA, YPABHEHHE, SIBIIAIOLIEECS CIEACTBUEM
JIpyroro ypaBHEHWs, YPAaBHEHMS, PABHOCHUJIBHBIE HAa MHOXECTBE, PABHOCUJIbHBIE
npeoOpa3oBaHus ypaBHEHUM;

e pewarb pasHble BUJBl YPABHEHHM U HEPABEHCTB U UX CHCTEM, B TOM
YHUCJI€ HEKOTOphle YypaBHEHUS 3 u 4 cTeneHed, JApOOHO-pallMOHAIBHBIE U
VPPalHOHAIBHBIE;

e 3HATh TeopeMy Buera 11 ypaBHEHHUU CTEIIEHU BbIILIE BTOPOU;

® [IOHMMAaThb CMBICI TEOPEM O PABHOCWIBHBIX U HEPABHOCWIBHBIX
npeo0pa3oBaHUAX YPABHEHHUM U YMETh UX JI0KA3bIBATh;

e BJIAQJACTh Pa3sHbBIMU METOJAMH PEIICHUS YPaBHECHUM, HEPABEHCTB U MUX
CUCTEM, YMETh BBIOMPATh METO/I PEIICHUS U 0O0CHOBBIBATH CBOM BHIOOD;

® WCIIOJB30BaTh METOJ HMHTEPBAJIOB JUISl PELICHHUS HEPABEHCTB, B TOM
yucie JIpoOHO-pallMOHANBHBIX M BKIIOUAIOIIMX B ce0s MppaluOHaIbHbIC
BBIPAKCHUS,

e pemarh airedpanyeckre ypaBHEHUS M HEPABEHCTBA U MX CUCTEMBI C
napaMeTpaMu aaredpandecKuM U rpauuecKuM METO1aMH;

® BJAJETh Pa3HBIMHU METOJAMHU J10KA3aTEJIbCTBA HEPABEHCTB;
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® pemaTh ypaBHCHUS B IENBIX YHCTIAX;

® U300pakaTh MHOXECTBAa Ha IUIOCKOCTH, 3aJlaBacéMble YpaBHEHUSIMH,
HEPaBEHCTBAMHU U UX CUCTEMaMH.
B noBceHeBHOM KM3HU U TIPH U3yYE€HHH APYTHUX MPEIMETOB:

® COCTaBJIATh W peliaTh YPAaBHCHHs, HEPABEHCTBA, WX CHUCTEMBI TpHU
pelIeHnH 3a7a49 JPYTUX YICOHBIX TPEIMETOB;

® BBINOJHATH OIEHKY MPaBIONOM00US PE3yNbTaTOB, IMOJIYYaeMbIX IpHU
pEIICHUH Pa3IMYHBIX YPaBHCHUH, HEPABEHCTB M UX CHUCTEM IPU PEHICHUU 3aaad
JIPYTUX YYCOHBIX MPEIMETOB;

® COCTaBJIATh M peliaTh YpaBHEHHS M HEPABEHCTBA C MapameTpaMmH IMpu
pEIIeHUH 3a7a4 IPYTUX YYEOHBIX TPEIMETOB;

® COCTaBJIATh YpaBHEHWE, HEPABCHCTBO WJIM MX CHCTEMY, OMHUCHIBAIOIINE
pEAThbHYIO CHUTYAITUIO WM NPHUKIAJHYIO 337ady, HHTEPIPETUPOBATH MOIYYCHHBIC
pe3yIbTaTHI.
DOyHKUUN

e (CBOOOJHO OIEPUPOBATH TMOHATHUSAMHU: 3aBHCHUMOCTH, (yHKIIMOHAIbHAs
3aBUCUMOCTh, 3aBHCHMas W HE3aBUCHUMAas IepeMEeHHbIC, (DYHKIUSA, CIIOCOOBI
3aaHusl (QYHKIIMU, apryMEHT W 3HadeHue (QYHKIUMH, 00JacTh ONpeleieHUus Hu
MHO>KECTBO 3HAaYeHUSI (PYHKINU, HYJIU PYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
MOHOTOHHOCTh  (PYHKIIMH,  HAumOOJNblIee W  HaUMEHbIIEe  3HAYCHUS,
YETHOCTH/HEUETHOCTh (DYHKIIMH, MEPUOAUYHOCTh (YHKIUHU, Tpaduk (YyHKIUH,
BEepPTUKAIIbHAS, TOPU30HTAbHAS, HAKIIOHHAS ACUMITTOTHI; TpadUK 3aBUCUMOCTH, HE
SIBJISIOIIECHCS (DYHKITUCH,

e cTpouTh rpapuku GYHKUMA: JMHEWHOW, KBaApaTHUYHOH, ApOOHO-
JIMHEHHOM, CTENICHHOM NP PA3HbIX 3HAYCHHUSX MMOKA3ATEIIs CTCIICHH, j = |[x];

® KCIOIB30BaTh IpeoOpa3oBanus Trpaduka QYHKIUHM - r(x) A
IOCTPOCHUS IPAPUKOB QYHKLIUHA = of (kx +b)+c 5

® aHANIM3UPOBATh CBOMCTBA (PYHKUMU W BUJ rpaduka B 3aBUCUMOCTH OT
apaMeTpoB;

L CBO60,Z[HO OIICPHUPOBATH ITOHATUAMM: IMOCJICA0OBATCIbHOCTD,
OI'paHUYCHHAA I10CJICOOBATCIbHOCTh, MOHOTOHHO BO3pacCTaromas (Y6BIBaIOHIaH)
IHoCJICA0OBATCIbHOCTD, npeacia IIoCJICA0BATCIILHOCTH, apI/I(i)MGTI/I"IGCKaSI

nmporpeccusi, TEeOMETpUYecKas TMPOrpeccrs, XapaKTePUCTUYECKOE CBOWCTBO
apu(pMeTHIECKOM (TeOMETPUUECKOI) TPOTrPECCHH;

® HCIOJIb30BaTh METOJI MAaTEMAaTUUECKON MHAYKITUHU JJIs BEIBOAA (popMyI,
JI0KA3aTebCTBA PAaBEHCTB U HEPABEHCTB, PEIICHHUS 3a7]a4 HA JIEJTMMOCTb;

® HCCIEeI0BaTh MOCIEIOBATENBHOCTH, 3a/IaHHBIC PEKYPPEHTHO;

e pemarh KOMOWHHMpPOBAHHBIE  3aadyd  Ha  apu(PMETHUUECKYyl0 U
T€OMETPUYECKYIO TPOTPECCUHU.
B noBceHeBHOM KM3HU U TIPH U3YyYE€HUHU APYTHX MPEIMETOB:

® KOHCTPYHMpPOBaTh M  HCCIENOBaTh  (DYHKIIMH, COOTBETCTBYIOIINE
peaNTbHBIM MPOIIECCaM U SBJICHUSM, HHTEPIIPETUPOBATH MOJIYICHHBIC PE3YIbTATHI B
COOTBETCTBHUH CO CHEIM(PHUKON UCCIETyeMOro MPoLecca Hin SBICHHS,

21



® HCMONB30BaTh TpaUKU 3aBUCUMOCTEH IJISl HMCCIEAOBaHUS pPeabHBIX
IIPOLIECCOB U SIBJICHUMU;

® KOHCTPYHUPOBATh U HCCIEAOBATh GYHKUMU MPU PEHICHUM 3a]a4y APYTHX
y4eOHBIX  MPEJAMETOB, HWHTEPHPETUPOBATH  TMOJYUYEHHbIE  pe3yJbTaThl B
COOTBETCTBHH CO Crelu(PrKoil yueOHOTo mpeameTa.

CraTucTika M TeOpusi BEPOSITHOCTEN

e (CBoOOAHO omepuUpoBaTh TOHATUSAMHU: CTOJNOYATBHIE U  KPYTOBBIC
JyarpamMmbl, TaOJIMIbI JAHHBIX, CpeHee apumeTnyeckoe, MeanaHa, HanoobIee
¥ HanMEHbIIIee 3HAYCHHs BBIOOPKH, pa3Max BBIOOPKH, JUCIIEPCUS U CTaHIAPTHOE
OTKJIOHEHHE, CITyJailHast U3MEHUYNBOCTD;

e BpIOMpaTh Hambosiee yAOOHBIM Croco0O MpeacTaBiieHUs UHGPOpPMAIUU,
aJIeKBAaTHBIN €€ CBOMCTBAM U IIEJISIM aHAJIN3a;

®  BBIYHCIATH YUCIIOBBIE XapAaKTEPUCTUKHN BHIOOPKU;

e CBOOOJHO OMEpPUPOBATH MOHATHUAMU: (PaKTOpHAN YMCiIa, TEPECTAaHOBKH,
COUYETaHMsI U pa3MelIeHHs, TpeyroiapbHuK [lackans;

e CBOOOJHO ONEPUPOBATH MOHSATUSMU: CIyYaWHBIA OIBIT, CIy4YalHbIN
BbIOOpP, UCIBITAHUE, JJIEMEHTAPHOE ClIy4yailHOe COObITHE (KMCXO[T), KIIACCHUYECKOe
OTpeJielieHNEe BEPOSITHOCTU CIyYaHOTO COOBITHS, OMEpalid HaJl CIy4YalHbIMU
COOBITUSIMU, OCHOBHBIE KOMOWHATOPHBIE (DOPMYJIBL;

e CBOOOJHO OMEPUPOBATH MOHSATHUSMHU: CIyYaWHBIA OIBIT, CIyYaHBINA
BBIOOP, UCIBITAHHUE, DJIEMEHTAPHOE CIydaiHOe cOObITHE (MCXOM), KIACCUYECKOe
OTIpe/ieNIeHUE BEPOSATHOCTU CIYyYallHOTO COOBITHS, OMEpaluy Haja CIydailHBIMU
COOBITUSIMU, OCHOBHbIE KOMOMHATOPHBIE (POPMYJIBL;

® 3HATHh NMPUMEPHI CIAYYAHBIX BETUYHH, U BBIYHCISATh UX CTATUCTUYCCKHE
XapaKTEePUCTUKH,

® HCIOJIb30BaTh dbopmybl KOMOMHATOPUKHU npu pelIeHuH
KOMOMHATOPHBIX 3a/a4;

e pemiath 3aJa4yd Ha BBIUMCICHHE BEPOSTHOCTH B TOM YHCIE C
HCIIOJb30BaHUEM (POPMYIIL.

B noBceiHeBHOM KU3HM M IPH U3YUYEHUHU APYTUX NMPeIMETOB:

® T[PEICTaBIATh HMH(POPMALMIO O pealbHBIX TMPOIECCaX U  SBICHUAX
Croco0oMm, aJIeKBaTHBIM €€ CBOWMCTBAM H 1I€JIM UCCIICI0OBAHMUS;

® aQHAIM3UPOBATh ¥ CPaBHUBATh CTAaTUCTUYECKUE XaPAKTEPUCTHKHU
BBIOOPOK, TOJYYEHHBIX B MpPOILECCE DPELICHUS NPUKIAAHON 3a7aud, H3y4ueHUs
pEaNIbHOTO SIBJICHUS, PEILICHUS 3a]]a4l U3 JPYTUX YU4EOHBIX MPEIMETOB;

® OICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHI W SBICHUH B Pa3TUYHBIX
CUTYyaIusX.

TexcToBble 3a1a4n

e Pemarh NpocThie W CIOXKHBIE 3a/aud, a TaKKe 3aJaud MOBBIIICHHON
TPYJIHOCTH U BBIIETSATh UX MAaTEMaTHUYECKYIO0 OCHOBY;

® pacrmo3HaBaTh pa3HbIC BUBI U TUIIBI 33/1a4;

® ICIIOJIb30BAaTh Pa3HbIe KPAaTKUE 3aMCH KaK MOJENTH TEKCTOB CIIOKHBIX
3a7a4 W 3a7a4 MOBBIMICHHOW CIOXKHOCTH JUJIsl TIOCTPOCHHUSI MOMCKOBOW CXEMBI U
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pelieHusl 3amad, BBIOMpATh ONTUMAIBHYIO [IJII paccMaTpuBaeMoOW B 3ajade
CUTYaIMH MOJIETh TEKCTA 3aa4H;

® pa3nMyaTh MOJEINb TEKCTa U MOJEIb PEIICHMS 3aJau, KOHCTPYHPOBATh
K OJIHOW MOJIEJIU PEIICHHMSI CIIOKHBIX 33]1a4 pa3Hble MOJACNIN TEKCTa 3a/1a4u;

e 3HAaTh W TMPUMEHATH TPH cCrHocoda TMoucka penieHus 3anad  (oT
TpeOOBaHUSI K YCIIOBUIO U OT YCJIOBUS K TPEOOBAHHIO, KOMOMHUPOBAHHBIN );

® MOJETUPOBATHh PACCYXKIEHHUS MPH MOUCKE PEIICHHs 33/7a4 C ITOMOIIBIO
rpad-cxeMsr;

® BBIICIATH ATAIlbl PEIICHUS 3aJIa4l M COJCPIKaHUE Ka)KJIOTO dTara;

® yMETh BBHIOMpATh ONTUMAJIBHBIM METOJ PEHICHHS 3a7a4d U OCO3HABaTh
BBIOOp METOJ1a, pacCMaTpUBaTh Pa3IMYHbIE METO/bl, HAXOAUTHh Pa3HbIC pPEIICHUS
3a/layu, €CJId BO3MOKHO;

® aHAIM3UPOBATH 3aTPYTHEHUS MIPHU PEIICHUN 33]1a4;

® BBINOJHATH pa3dUYHBIC MpeoOpa3oBaHUsS TMPEUIOKEHHON  3a7adH,
KOHCTPYHPOBATh HOBBIC 33/1aUX U3 JJAHHOH, B TOM YHUCJIC OOpATHEIE;

® UHTEPNPETUPOBATh  BBIYUCIUTENIbHBIE  pE3yJbTaThl B 3ajaue,
UCCJIeIOBATh MOJYYEHHOE PElIeHUE 3a/1a4H;

® U3MEHATH yCJIOBHE 3a7ad (KOJMYECTBEHHBbIC WJIM KauyeCTBEHHbIC
JTAaHHBIE), UCCIIEIOBATh U3MEHEHHOE MPEe0Opa30BaHHOE;

® AHAIM3UPOBATh BCEBO3MOXKHBIC CHUTYallUd B3aWMHOTO PAaCIOJIOKCHHS
JIByX OOBEKTOB M HW3MCHCHHE WX XapaKTEPUCTUK IMPH COBMECTHOM JBIKCHUH
(CKOpOCTB, BpeMsI, paCCTOSTHUE) TIPH PEIICHUH 3a7a4 Ha JBKEHUE IBYX 0OBEKTOB
KaK B OJHOM, TaK ¥ B MMPOTHBOIIOJIOKHBIX HAIPaBICHUSIX, KOHCTPYHPOBATH HOBBIC
CUTYAallMM Ha OCHOBE U3MEHEHHMS YCIOBUH 3aJ]a4uM MPU JBUKEHUU IO PEKE;

® JCCIIEIOBAaTh BCEBO3MOXHBIE CHUTyallud TpPU pEHICHUH 3ajJad Ha
JIBMYKEHUE TI0 PEKEe, pacCMaTPHUBATh Pa3HbIE CUCTEMbI OTCUETA;

e pemaTh Pa3HOOOPa3HbIE 3a7]a4YH «HA YACTH;

e pemarh W OOOCHOBBIBATH CBOE  peEIICHUE 3alad  (BBLACITH
MaTEeMaTUYECKYI0 OCHOBY) Ha HAaXOXXJICHWE YaCTH YKCJIa M YUCIIA TI0 ero 4acTH Ha
OCHOBE KOHKPETHOT'O CMBICIIa JIPOOH;

® OOBSACHATH WJIEHTUYHOCTHh 3a7a4 Pa3HBIX THUIIOB, CBS3BIBAIOIINX TPHU
BEJIMYMHBI (Ha paboTy, HA MOKYIKH, HA JABUKCHHUE), BBIJACISITh 3TU BEIUYHHBI U
OTHOUIIEHUSI MEXJy HUMH, MPUMEHSATh UX MPHU pPEHICHUH 3a7a4, KOHCTPYHUPOBATh
COOCTBEHHBIC 33/1a4 YKA3aHHBIX THIIOB;

® BJIQJCTh OCHOBHBIMH METOJAaMHU PEIICHUS 3a]ad Ha CMECH, CIUIABBI,
KOHIICHTpAIlMU, WCIOJb30BaTh WX B HOBBIX CHTYyalMsIX 10 OTHOIICHUIO K
M3YYEHHBIM B MPOIECCe OOYICHNS;

e pemaTh 3aJa4yd Ha TPOLEHTHI, B TOM YHUCJE, CIOXHBIC MPOIEHTHI C
000CHOBaHUEM, UCIIOJIb3YSI pa3HbIE CIIOCOOBI;

® pemaTh JOTUYECKUE 3a7a4d PA3HBIMU CTIOCOOAMH, B TOM YHCIIE, C ABYMS
0JIoOKaMU 1 ¢ TpeMs 0JJOKaMH JTAaHHBIX C IIOMOIIBIO TaOJIHIT,

e pemaTh 33a/[a4u 10 KOMOMHATOPUKE W TEOPUHU BEPOSITHOCTEH HAa OCHOBE
WCITOJIb30BAHUS N3YYEHHBIX METOI0B U 00OOCHOBEIBATH PEIIICHHCE;

® pelaTh HECIOXKHBIE 337]a41 110 MATEMATUYECKON CTAaTUCTHUKE;
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® OBJAJETh OCHOBHBIMH METOJaMHU  PCIICHHUS CIOKETHBIX  3ajad:
apupmeTnueckuii, anreOpandeckuii, nepedop BapUaHTOB, TE€OMETPUYECKUH,
rpaduyecKuil, IPUMEHATh UX B HOBBIX 110 CPABHEHUIO C U3YYCHHBIMU CUTYyaIUSX.
B noBcegHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NPEIMETOB:

® KOHCTPYHWpPOBaThb HOBBIE /i1 [aHHOW 3aJayd 3aJauyHble CHUTYyalluu C
YUYETOM pEAIbHBIX XapaKTepUCTHK, B YACTHOCTH, MpPHU PpEIICHHH 3aJad Ha
KOHILICHTPALIMU, YYUTHIBaTh IUIOTHOCTh BEUIECTBA; pelIaTh M KOHCTPYUPOBATh
3a/1aud HA OCHOBE PACCMOTPEHUSI PEaJIbHBIX CHUTYallMil, B KOTOPBIX HE TpeOyercs
TOYHBIN BBIYMCIUTEIbHBIA PE3YIIbTAT;

e pemiaTh 3a7a4M Ha JBUKECHHE IO PEKE, pacCMaTpUBasi pa3HbIE€ CUCTEMBbI
OTCYETA;

® KOHCTPYMPOBaTh 3a/layHble CHUTYyallMH, NPUOIKEHHbIE K pPeallbHON
NENCTBUTEIBHOCTH.
Hcropust MmaTeMaTUKHU

e [loHMMaTh MaTeMaTUKy KaK CTPOrO OPraHW30BaHHYIO CUCTEMY HAYUHBIX
3HaHWM, B YACTHOCTH BJAJIETh TMPEACTABICHUSIMH 00 aKCHOMaTUYECKOM
MOCTPOCHUU TEOMETPUM M TMEPBUUYHBIMU TPEACTABICHUSIMU O HEEBKJIMIOBBIX
TEOMETPUSIX;

® paccMarpuBaTh MaTe€MaTUKy B  KOHTEKCTE HCTOPUU  Pa3BUTHS
MUBWIM3ALMM W WCTOPUU PA3BUTHS HAYKH, TOHHUMATh pPOJIb MaTeMaTUKU B
pa3zButuu Poccum.
MeTtoabl MaTEeMAaTUKH

e Brnagerp 3HAaHUAMH O Pa3IMYHBIX MeETOAaX OOOCHOBaHUA U
ONPOBEPKEHUS MATEMATUYECKUX YTBEPKIACHUN U CAMOCTOATEIHbHO MPUMEHSITh UX;

e BIAJETh HABBIKAMU aHAJIM3a YCJIOBUS 3aJaud M ONPEICIICHUS
MOAXOSIINX JJIsl peIISHUsI 3a/1a4 U3YUYEHHBIX METOJO0B WM UX KOMOWHAIIUIA;

®  XapaKTepU30BaTh MPOU3BEICHUS MCKYCCTBA C YUYETOM MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEN B MPUPOJIE, UCIIOIb30BaTh MAaTEMATUUYECKUE 3aKOHOMEPHOCTHU B
CaMOCTOSITEIbHOM TBOPYECTBE.
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2. Copnepxanue yueOHOro nmpeamera

ConepxaHue KypcoB MaTeMaTUKH 5—6 K1accoB, ajireOpbl U reoMeTpuun 7-9
KJIaCCOB OOBEIMHEHO KaK B MCTOPUYECKH CIIOXKUBILIWECS JMHUU (YUCITIOBAasi,
anreOpanyeckas, TreoMeTpuyeckas, (yHKIMOHaIbHAas MW Jip.), Tak U B
OTHOCUTEJILHO HOBBIE (CTOXacTUuecKas JIMHUS, «peajbHas MaTeMaTHKay).
OTnenbHO IpeACTaBIEHbI JIMHUS CIOKETHBIX 3a1a4, UICTOPUYECKAs JTUHUSL.
dnemenmovt meopuu MHOICECHE U MAMEMAMUUECKOU J102UKU

Cornacuo ®I'OC ocHoBHOro o6miero 00pa3oBaHHs B Kypc MaTeMaTHKU
BBEAEH pa3nen «Jloruka», KOTOpbIA HE MPEAIONaraeT JONOJIHUTEIbHBIX YaCOB Ha
W3YUYEHUH W BCTPAWBAE€TCAd B pa3jJU4YHbIE TEMbl KypCOB MaTE€MaTUKU U
WH()OPMATUKU U TIPEABAPSIETCS] O3HAKOMIICHHEM C 3JIEMEHTaMU TEOPHH MHOYKECTB.

MHosKecTBa M OTHOIICHUSI MEK1Y HUMH

MHOXeCTBO, Xapakmepucmuueckoe CEOUCMBO MHONCECMBEd, DIEMEHT
MHOXXECTBA, MyCcmoe, KOHeuHoe, Oeckoneunoe MHodxcecmeo. [logMHOXKECTBO.
OTHoOlIEHHE MPUHAMIEKHOCTH, BKJIIOYEHHUS, PABEHCTBA. DJIEMEHTHl MHOXECTBA,
CrocoObl 3aJaHUsl MHOXECTB, PACNO3HABAHUE NOOMHONCECME U IJEeMEHMO8
HOOMHOMCECME C UCNONb30BAHUEM KPY208 Diliepa.

Onepanuu HAI MHOKeCTBAMH

[lepeceuenne u oOBeAMHEHUE MHOXKECTB. Paznocmv  mHOdNMCECmS,
oononHenue MHodcecmea. HMumepnpemayus onepayuti HAO MHONCECMBAMU C
nOMOWbIO Kpy2os Jiiiepa.

JJIeMeHTbI JIOTUKH

Onpenenenue. YTBepxkaeHUs. AKCHOMBI U TeopeMbl. Jl0Ka3aTelbCTBO.
JlokazatenbCTBO OT MPOTHUBHOTO. Teopema, oOpaTtHas nanHoi. [lpumep wu
KOHTPIIPUMED.

Bricka3biBaHus

UcTuHHOCT, M JIOKHOCTH  BbICKa3biBaHUsA.  (ClodxcHble U npocmvle
svickaszviganus. Onepayuu HAO BbICKA3bIGAHUAMU C UCHONb308AHUEM NO2UYECKUX
CBA30K: U, UL, He. YCl08Hble 8bICKA3bIBAHUS (UMNAUKAYUL).
CodepiicaHue Kypca mamemamuku 8 7-9 Kiaaccax

Aureodpa

Yucaa

PanuonanbHbIe yKcaa

MHOXeCTBO pauuoHaidbHbIX 4ucel. CpaBHEHUE pALMOHAIBHBIX YHCEN.
JleficTBUsl ¢ paluOHAIBHBIMU 4HUCHaMUu. [Ipedcmasnenue payuoHaibHO20 YUCILA
0ecsmuyHol 0poowio.

HppaunonajbHbIe YUCJIA

[lTonarue wuppanuoHanpHOro 4umcia. Pacno3HaBaHue UpPpPaAMOHAIBHBIX

yucen. [Ipumepsl mokazatensCTB B anredpe. MppalmoHalIbHOCTH YHCIa V1.
[Ipumenenue B reomerpuun. CpasHeHue uppayuoHanbhvlx yucen. Muoocecmeo
0elcmeumenbHblX Yucel.

ToxknecTBeHHbIE IPeo0pa3oBaHus

YmncioBbie 1 0YyKBEHHbIE BHIPAKEHUSA
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Brlpaxxenne ¢ nepeMeHHOW. 3HadeHWe BbIpaxkeHusa. [lomcraHoBka
BBIPAKEHUI BMECTO MTEPEMEHHBIX.

eabie BhIpaKeHUus

Crenenb c HaTypaJlbHbIM TOKa3zaTelieM U ee cBoicTBa. I[IpeoOpa3zoBanus
BBIPAKEHUI, COIEPKAIINX CTENEHU C HATYpaJbHbIM MOKa3aTeJIeM.

OnHowieHn, MHoOrouwieH. JIeHCTBUS € OJHOWIEHAMHM W MHOTOYWIEHaMU
(cmokeHue, BbIUMTAHHME, YMHOXeEHUE). POopMysbl COKpPALIEHHOTO YMHOXEHHS:
Pa3HOCTh KBaJPATOB, KBaJpaT CyMMbl W pa3HOCTH. Pa3io’keHne MHOTO4IeHa Ha
MHOXXHUTEJIM: BBIHECEHHE OOIIEr0 MHOXHTEN 3a CKOOKH, 2pynnuposka,
npumerHeHue @QOpMyn COKpaujeHHo20 YMHoxceHus. Keaopammuwviti mpexuinen,
pasnodicenue Keaopamuo20 mpexuieHa Ha MHOXCUMEU.

/{po0HO-paniuoHaIbHBbIE BHIPAXKECHUSA

Crenenp c 1nenbiM Mokaszatenem. lIpeoOpasoBanue JpOOHO-TMHENHHBIX
BBIPQXKCHHI: CIIOKEHHWE, YMHOXEHHE, JelieHue. Aneeopauveckas Opoob.
Honycmumoeie 3HaueHus nepemeHHvlx 6 OpPOOHO-PAYUOHANLHLIX BbIPANCEHUSX.
Coxpawenue aneeopauueckux opobei. llpusedenue ancebpauueckux opooeli K
obwemy 3namenamenio. lleticmseus ¢ aneeopauyeckumu OpooAMU: ClLOJICEHUe,
sblyUmManue, YMHOJNCeHUe, OelleHue, 8038e0eHUe 8 CIeneHb.

IIpeobpa3zosanue gvipadicenuti, cooeprHcauiux 3HaxK Mooyis.

KBagpatHbie KopHU

Apudmernueckuii kBajgpaTHbIH KopeHb. IIpeoOpa3zoBaHKe BBIpaKEHUH,
coJepKallluX KBaJIpaTHbIE KOPHHU: YMHOKEHHUE, JI€JIEHUE, BBIHECEHNE MHOKUTEISA
U3-TI0/] 3HAKA KOPHS, BHeCeHUe MHOMCUMeNs No0 3HAK KOPHSL.

YpaBHeHUA U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. (CBOMCTBA YHCIOBBIX PAaBEHCTB. PaBEeHCTBO ¢
IIEPEMEHHOM.

YpaBHeHus

[lonsiTue ypaBHeHUssT U  KOpHA YypaBHeHus. [Ipedcmaenenue o
pasHocunvHocmu  ypaguenui. Obracme onpeoeneHus ypasHeHus (obnacmo
O00ONYCMUMbBIX 3HAYEHUL NePEeMEHHO).

JInHeiiHOe ypaBHeHHe U €er0 KOPHU

Pemienve nuHEWHBIX YypaBHEHWH. JIuHeuHoe ypagHeHue ¢ napamempom.
Konuuecmeo kopmueii nuneunoco ypaemnenus. Pewenue numetinvix ypasnenuu c

napamempom.
KBagpaTtHoe ypaBHeHHe H er0 KOPHHU
KBanparnsie YPaBHEHHUS. Henonnbie KBaJIpaTHbIC YPaBHEHUS.

JIMCKpUMHWHAHT KBaApaTHOro YypaBHeHHS. Popmyna KOpPHEM KBagpaTHOIO
ypaBHenusi. Teopema Buema. Teopema, obpamnas meopeme Buema. Pemenue
KBaJ[paTHBIX YPAaBHEHUI:HUCIOIb30BaHUE (QOPMYJBI ISl HAXOXKJECHHUS KOPHEH,
epaguyeckull Memoo peuieHus, pazlodceHue Ha MHoxicumenu, noobop Kopueu ¢
ucnoavzosanuem meopemovl Buema. Konuuecmeo Kopheul K6aopamHo2o ypasHeHUs
8 3agucumocmu om e2o ouckpumunanma. buxkeaopammnvie ypasnenus. Ypaeuenus,
Cc800UMbLE K TUHEUHbIM U Kaopamubim. Keadpammuvie ypasHenus ¢ napamempom.
/{po0HoO-paniuoHAIbHbIC YPABHEHHUS
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Pemenne mpocredmux IpoOHO-IMHEWHBIX ypaBHEHUU. Pewenue OpoOHO-
PAYUOHATILHBIX YPABHEHUIL.

Memoowl pewenus ypagnenuti: Memoovl PAGHOCUTbHLIX NPeobpa308aHull,
Memoo 3amMeHbl NepeMeHHOU, epaguueckuii memoo. Hcnonv3oeanue ceoticms
@yHKYUL npu peuteHulu YpagHeHUl.

IIpocmetiwue uppayuonanvhvie ypasnenus euoa ./ f (x) =a, \/ f(x)= \/ g(x).

Vpaenenus éuoa x" = a .Ypasnenus 6 yenvix uuciax.

CucreMbl ypaBHeHUI

VYpaBHeHHE C JByMs IEpPEMEHHBIMU. JIMHEHHOE YypaBHEHHE C JBYMS
nepeMEHHBIMU. [Ipsamasn kak epaguueckas unmepnpemayus TUHEUH020 YPAaeHeHUs
¢ 08YMs1 nepeMeHHbIMU.

[lonaTHne cucteMsl ypaBHeHNU. Pemienue cucreMsl ypaBHEHHN.

Mertonbl pelIeHuss CUCTEM JIMHEUHBIX YPAaBHEHUU C JByMs IEPEMEHHBIMMU:
epaghuueckuii Memoo, Memoo CJLOHCEHUsL, METO]T TIOJICTAHOBKH.

Cucmemul TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBencrBa

UucnoBeie HepaBeHCTBAa. (CBOICTBa YMCIOBBIX HeEpaBeHCTB. IIpoBepka
CIPaBEJIMBOCTA HEPABEHCTB MPHU 3aJaHHBIX 3HAYEHUAX [TE€PEMEHHBIX.

HepasenctBo ¢ nepemennoii. CTporue u HecTporue HepaBeHcTBa. Obaacms
onpeodenenusi Hepasencmaa (061acmo 00NYCMUMBLX 3HAUEHUL NePEeMEHHOIL).

Pemenune nMHENHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u e2o pewenusa. Pewenue keadpamHvix
HepaseHCcme: UCNONb308aHUe CBOUCME U 2padura KeaopamuyHou @yHKyuu,
Memoo UHmMep8anos. 3anucy peuleHus K8aopamHo20 HepaseHCcmada.

Pewenue yenvix u  OpoOHO-payUOHANILHLIX  HEPABEHCME  MemOOOM
UHMEPBANos.

CucremMbl HEpaBEHCTB

Cucrembl HEPaBEHCTB C OAHON EPEMEHHOM. Perienne cucremMm HEpaBeHCTB ¢
OJIHOM TIEPEMEHHOM: JIMHEWHBIX, Keaopammuulx. VI300paxkeHne pelieHus: CUuCTeMbl
HEPABEHCTB HA YUCJIOBOM NMPSAMOM. 3alUCh PEIEHUS CUCTEMbI HEPABEHCTB.

DyHKUNHA

IHonsiTne pyHKUMH

JlekapToBBI KOOPAMHATBI HA MJIOCKOCTH. DOPMUPOBAHKE MPEACTABICHUN O
METaNpeJIMETHOM TOHSATUU  «KOoOpAMHATBH». CrnocoObl 3amaHus (PyHKIUI:
aHAIUTUYECKUM, rpaduyeckuil, TaOnumunbid. ['padux dyuakuun. Ilpumeps
(yHKUMHA, TMOXy4YaeMbIX B IIPOLIECCE MCCIEAOBAaHUS pA3JIMYHBIX pealbHBIX
MPOIIECCOB M pelIeHus 3a1ad. 3HaueHne GyHKIuu B Touke. CBONCTBA (PYHKITUN:
o0nacTb  OMpENeNieHUs,  MHOXKECTBO  3HAUYEHUH,  HYJIH,  [POMEKYTKH
3HAKOMOCTOSIHCTBA,  YeMmHOCHb/HeuemHOCmyb, TPOMEXYTKH  BO3pacTaHusi U
yObIBaHMsI, HAMOOJbIIEE U HAUMEHbIIee 3HaueHus. VccienoBanue pyHKIUM 1o ee
rpaduky.

IIpeocmasnenue 06 acumnmomasx.

Henpepvienocmo ¢hynxyuu. Kycouno 3aoannvie yynkyuu.

JIuneiinas pyHKumus
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CpoiicTBa U rpaduK JUHEHHON (YHKIHH. YTIOBOW KOA(D(PUIMEHT IpsIMOH.
Pacnonoxxenne rpaduka JUHEHHONW (YHKUIMHU B 3aBUCHMOCTH OT €€ YTJIOBOTO
koapduienTa u cBoOoAgHOro wieHa. Haxoowoenue kosgguyuenmos nuneunou
@YHKYUU nO 3a0AHHBIM YCIOBUAM: NPOXONHCOEHUE NPIAMOU uepe3 08e MOUKU C
3aA0aHHBIMU  KOOPOUHAMAMU, HPOXONCOeHUe NPAMOU uepe3 OAaHHYIO MOUYKY U
napanienrbHou OAHHOU NPAMOU.

KBagpaTtuunas gyHkuus

CroiictBa u rpaduk KBagpaTudHou ¢yHKuU (mapadona). I[locmpoenue
epaghuka keaopamuynou yukyuu no mouxam. HaxoxaeHue Hyneil KBaapaTUIHOM
GYHKIMM, — MHOJCecmea — 3HAYEHUl,  NPOMENCYMKO8  3HAKONOCMOAHCMEA,
NPOMEHCYMKO8 MOHOMOHHOCTIU.

OoOpaTHasi NPONOPUMOHAIBHOCTD

. k
CpolicTBa PyHKIUH y = k y=- I'unepOoua.
X

I'pagpuku gynuxkuyuii. Ilpeobpazosanue epaguxa Gyukyuu y= f(x) 074
nocmpoenus 2papuros QYHKYutl 6U0A y = af (kx+b)+c -

I'paduru Gymryui y=a+L: y=~x,y=Ux, y=|x|-

x+b
HOCJICI[OBaTe.]'H)HOCTI/I 41 Hporpeccnn
Yucnosas MOCJIeIOBATEIBHOCTb. [Tpumepsr YHCIIOBBIX

nocliieoBaTeNbHOCTeH. beckoHeuHble MOCien0BaTeNbHOCTH. ApudmeTnueckas
nporpeccust U ee cBoicTBa. ['eomeTpuueckas nporpeccust. Dopmyna oowe2o uiena
U CYMMbL N NEpPBbIX YNeHO8 aApUuMemuyeckou U 2eoMempuyeckol npocpeccuil.
Cxooswascsa ceomempudeckas npocpeccus.

Pemrenne TekcToBbIX 32124

3amaum Ha Bce apupMeTHUYECKHE 1eHCTBUS

Pemenne TexcToBBIX 3amau apupmMeThyeckuMm crocobom. lcmonp3oBanue
Ta0JINII, CXEM, YEPTEXKEH, TPYTUX CPEJCTB MPEACTABICHUS NAHHBIX MPU PEIICHUN
3a1a4H.

3anaum Ha ABMKEHHE, PA00Ty M MOKYNKH

AHanmu3 BO3MOXKHBIX CUTYAIM B3aMMHOTO PACIIOIOKEHUS O0BEKTOB MPU UX
JBUKEHUH, COOTHOIIEHUSI 00 EMOB BBIMIOJHIEMBIX pa0OT MpU COBMECTHOM padoTe.

3agaum HA YACTH, 10JIU, IPOLEHTHI

Pemienne 3amay Ha HaxoXJAEHUE YacTH 4YHMCIAa M YHCIA IO €ro YacTH.
Pemienne 3amad Ha mpoueHTH W 1oau. [IpuMeHeHue mponopuuili Mpu pelieHuU
3a1ad4.

Jloruyeckue 3agaqu

Pemenue noruueckux 3anad. Peuwenue nozcuyeckux 3a0ai ¢ HOMOWbLIO
epagos, madauy.

OcHOBHBIE METO/bI pelleHHsl TEKCTOBBLIX 3aaa4: apupMeTUUYECKUI,
anreOpanyeckuii, mepedop BapwaHTOB. [lepsuunvle npedcmasienus o0 Opyeux
Memooax pewenus 3a0ay (ceomempudeckue u epagpuueckue memoowvl).

CraTtucTtuka v TeOpus BepOATHOCTEI

Crarucruka

28



Tabmuunoe w rpaduyeckoe TPEACTABICHUE [aHHBIX, CTOJOYAThIE W
KPyTOBBIE JOHUarpamMMmbl, Tpaduku, TPUMEHEHHWE IuUarpaMMm © TpaukoB s
OMHUCAHUsI 3aBUCUMOCTEH peajbHbIX BEIWYMH, H3BJICUCHUE HWHOOpMaLUU U3
Tabnuu, auarpamMMm u rpaduxoB. OnucareilbHbIE CTAaTUCTUYECKHUE IOKa3aTelu
YUCIIOBBIX HA0OpOB: cpeaHee apuMeThyeckoe, Mmeouana, HauOoIbLIee U
HauMEHbIIIee 3HaYeHUsl. Mepbl pacCceMBaHUs: pa3Max, Oucnepcus u CImaHoapmHoe
OMKJIOHEHUe.

CnyvaiiHasg M3MEHUYHUBOCTb. MI3MEHUMBOCTH Mpu u3MepeHusxX. Peuwarowue
npasuia. 3aKOHOMEpPHOCMU 8 USMEHYUBLLX BETUUUHAX.

Ciy4yaiiHbie COObITHS

CrnydaiiHple OMbBITHI (IKCIIEPUMEHTHI), dJIEMEHTapHbIE CIIyYalHbIE COOBITUS
(ucxonpr). BepostHOCTH dreMeHTapHBIX COOBITHH. COOBITHSA B  CIyYalHBIX
HKCIEPUMEHTAX U OJAaroNpHUSATCTBYIOIINE 3JIEMEHTapHble COOBITHS. BeposiTHOCTH
CIy4aiHbIX cOOBITHIA. OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMH.
Krnaccuyeckne BEpOSITHOCTHBIE ONBITHI C WCIOJIB30BAHMEM MOHET, KyOWKOB.
lIpedocmasnenue cobvimuii ¢ nomowwio ouazpamm Jinepa. IIpomusononodxcrvle
cobvimus, o00OveouHeHue U nepecevenue codovimui. Ilpasuno  crodcenus
seposmuocmeti. Cnyuatinviii 6vloop. Ilpedcmasnenue 3Kcnepumenma 6 6uoe
oepesa. Hezasucumvle codvimus. Ymuoowcenue eeposamuocmeti He3A8UCUMbBIX
coovimuii. Ilocnedosamenvuvle Hesagucumvle ucnvimanusa. llpencraBieHue o
HE3aBUCUMBIX COOBITUSAX B KU3HU.

Inemenmovt KOMOUHAMOPUKU

IIpasuno ymmoowcenus, nepecmanosxu, gaxkmopuan uucia. Couemanus u
yucno couemanuu. Popmyna uucia covemanuu. Tpeyzonvnux Ilackansa. Onvimol ¢
OONBUIUM  HYUCTOM DPABHOBOSMOINCHBIX INeMEHMApPHbIX cobvimutl. Buluucnenue
eeposmHocmetl 8 ONbIMAX ¢ NPUMEHeHUeM KOMOUHamopHulx gpopmyn. Ucneimanus
bepnynnu. Yenex u mneyoaua. Beposmnocmu cobwvimuii 6 cepuu UCHbIMAHULL
bepnynnu.

Crnyuaiinvie geiuyuunbl

3Hakomcmeo co CIYYAUHBIMU  BEIUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKDEMHbIX CYYAUHBIX BENUUUH. Pacnpeodenenue 8epOSMHOCHELL.
Mamemamuueckoe  oorcuoanue. Ceoucmea MamemMamuiecko20  OHCUOAHUSL.
Ilonamue o 3axone 6Oonvuwiux uwucen. Mzmepenue eeposmuocmeil. Ilpumenenue
3aKoHaA OOAbWUX 4YUCeN 6 COYUONO2UU, CMPAXo8aHuu, 6 30paBoOXPaHeHUlU,
obecneuenuu 6e30NACHOCIU HACENEHUsL 8 YPE3BbIYALIHBIX CUNYAYUSIX.

Hcropust MmaTeMaTUKHU

Bosnuxknosenue mamemamuxu xax nHayku, smansi ee pazeumus. OcHosHble
pasoenvl mamemamuxu. Bwidawowuecs mamemamuku u ux 6K1a0 8 paseumue
HAayKuU.

beckoneunocmv mnoorcecmea npocmulx uucen. Hucia u Onumbl ompesKos.
Payuonanenvie uucna. Ilompebnocmv 6 uppayuonanvHulx uuciaax. ILllkona
THugazopa

3apooicoenue aneebpwvt 6 nedpax apugpmemuxu. An-Xopeszmu. Poowcoenue
oykeennou cumeonuku. Il. @epma, @. Buem, P. Jlexapm. Hcmopus eonpoca o
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HaxoocoeHuu ¢Hopmyn KopHeu aneeopaudeckux ypasHeHuul cmeneuetl, OOnbUIUX
yemwvipex. H. Tapmanvs, [ic. Kapoano, HX. Abenv, 3. I'anya.

llosenenue  memooa  Koopounam, N0380110Ue20 nepesooumsy
eeomempuieckue 00vekmsl Ha A3bIK aneedpul. Ilosasnenue epaguxos gynxyuti. P.
Hexapm, I1. @epma. Ilpumepol paznuunsix cucmem KOOPOUHAm.

3aoaua Jleonapoo Iluszanckoco (@ubonauyu) o Kpoaukax, uucla
Qubonauuu. 3adaua o waxmamuou Oocke. Cxo00uUMOCMb 2e0MempudecKoll
npozpeccuu.

Hcmoxu meopuu eepoamuocmetl: cmpaxogoe oeno, asapmuvle uepwvl. 11
®epma, b.Ilackans, A. bepnyniu, A.H.Koamozopos.

@opMbI OPraHM3alMu y4eOHbIX 3aHATHI

Ha ypokax ucnonb3yroTcst Takue HopMbl 3aHATUH KaK:

®  YPOKHU-JIEKIIHH;
YPOKH-cOOECeJ0BaHMUS;
YpOK-TIpakTU4uecKas padoTa;
YPOKHU-COPEBHOBAHMUS;
YPOKH C TPYIIOBBIMHU (hopMaMu pabOThI;
YPOKH ¢ paboTOH B napax;
YPOKH B3aUMOOOYyUYEHUsT 00yJaronmxcs;
YPOKHU TBOPYECTBA;
YPOKH, KOTOPBIE BEAYT 00ydaronuecs;
YPOKH-3a4E€THhI;
YPOKHU-TBOPYECKHE OTUETHI;
YPOKHU-KOHKYPCBHI;
YPOKH-HUTPBI;
YPOKHU-IUAJIOTH;
YPOKHU-CEMHUHAPBIL;
YPOKHU-KOHCYJIbTallUH;
YPOKHU-TPEHUHTH.

OcHoBHbBIE BU/IbI YUeOHOU 1eATeIbHOCTH

1. Bujasl 1esITeIHOCTH CO CIIOBECHOM (3HAKOBOM) OCHOBOIA:

e Cnymanue 0ObSICHEHUN yUUTEIS.

e (CiylIaHve ¥ aHaJIu3 BBICTYIJICHAW CBOMX TOBAPHILEH.

e CamMocrosiTenbHast paboTa ¢ y4eOHUKOM.

e PaboTta c Hay4yHO-TIOMYJIAPHOM JIUTEPATYPOH.

e OT10Op M cCpaBHEHUE MaTEpHAJIa [0 HECKOJIBKUM UCTOUYHHUKAM.
e Hanucanue pedeparoB u 10Ki1a/10B.

e BriBog 1 10Ka3aTENbCTBO (POPMYII.

e Ananmu3 Gopmyi.

e PeleHne TEKCTOBBIX KOJMYECTBEHHBIX U KAU€CTBEHHBIX 3a/1a4.

e BrimonHeHue 3aI[aHI/Iﬁ 110 pa3srpaHNu4CHUIO TIOHSITHUH.
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CucremaTtu3zanus yueOHOro MaTepuaa.

2 BHﬂBIHeHTeHBHOCTHIﬂlOCHOBCBOCHpHHTHHBHGMGHTOB

ﬂGﬁCTBHTCHLHOCTHI

AHanu3 rpauKoB, TaOJIUII, CXEM.
AHanu3 npoOJIEMHBIX CUTYaIUH.
N3roroBiieHne IOCKUX YepTeKEeH 00BEMHBIX (QUTYD.

3. Bujsl 1esTenbHOCTH C IPAKTUYECKOU (OTMBITHON) OCHOBOM:

Paborta ¢ paznatouyHbIM MaTepuanoMm.

Pemienue sxcnepuMeHTaIbHbIX 3a/1a4.

HN3mepenue BeTuuuH.

[TocTpoeHue runoTe3pl Ha OCHOBE aHAIM3a UMEIOIIUXCS JaHHBIX.
MopenupoBaHue U KOHCTPYHUPOBAHHUE.
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3. TemaTuueckoe INIAHUPOBAHHUE C YKA3AHHEM KOJIUYECTBA YaCO0B, OTBOJAUMBIX

Ha 0CBOCHMHC Ka)KIIOﬁ TEMbI

7 KRaace
No Tema paznena KonunuecTBo KosmaecTBo KonTponbHbix
4acoB YPOKOB pabort
1 Jpo6u 1 mpoIEeHTHI 12 11 1
2 [Ipsimas u obpatHas 11 10 1
IPONOPIHUOHATILHOCTh
3 Brenenue B anredpy 11 10 |
4 YpaBHEeHUs 10 9 |
5 | KoopauHate! u rpaduku 10 9 |
6 CBoOIICTBa CTENEHU C 9 8 |
HATypaJIbHbIM
MOKa3aTeaeM
7 MHOro4aeHsl 16 15
8 Pasnoxxenue 14 13
MHOT'O4JICHOB Ha
MHOXHUTEIN
YacroTra 1 BEpOSITHOCTH 4 4
10 IToBTOpEeHUE 5 4 |
Hroro 102 92 9

Kanennapno-remarnueckoe manupoanue 7 kiace (IIpunoxenue 1)

8 kaacc
Ne Tema paznena KomnuectBo KonnuectBo KoHTponbHBIX
4acoB YPOKOB paboT
1 IToBTOpEHUE 2 2
2 Anrebpandeckue 20 19 1
npobu
3 KBasipaTHble KOpHHU 15 14
4 KBangpatHseie 19 18
ypaBHEHUS
5 Cucrempl ypaBHEHUI 20 19
6 DyHKIMHU 15 14
7 BeposarHocTs 1 7 7
CTaTUCTHKA
8 [ToBTOpEHUE 4 3 1
Htoro 102 96 6
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Kanennapuo - temaruueckoe manupoBanue § knace (I[Ipunoxenue 2)

9 kJ1acc
Ne Tema paznena KomnuectBo KonnuectBo KoHTponbHBIX
4acoB YPOKOB paboT
1 IToBTOpEHUE 2 2
2 HepaBeHcTBa 17 16
3 KBagpatuunsie 18 17
byHKIUN

4 | YpaBHEHHS U CUCTEMBI 24 22 2

YpPaBHEHUM
5 Apudmernueckas u 16 15 1

reoMeTpudecKas

IPOrPECCUU
6 Craructuka u 6 6

BEPOSITHOCTh
7 HtoroBoe noBTopeHue 19 18 1

Hroro: 102 96 6

Kanennapuo-remaruueckoe mianupoBanue 9 kinace ([Ipunoxenue 3)
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Ipuioxenue 1
KajiengapHo-TeMaTH4YeCKoOe IVIAHMPOBaHKe 7 KJacce

No Tema ypoka
JApoou u npouentsl (124)

1 MHO0XeCTBO pauMOHaJIbHBIX Yynces. CpaBHEHHE PallMOHAJIBHBIX YUCE.

2 CpaBnenune apobeii. Pemenne 3amad.

3 JleficTBUs C panMOHAIBHBIMM uyuciaaMu. [IpencraBiieHMe palMOHAIBHOTO
YHUCIIa JECATUIHON IPOOBIO.

4 Bblunciienust ¢ painoOHaJIbHbIMU YUCIIAMH.

5 Crenenp ¢ HaTypaJIbHBIM OKA3aTENEM.

6 Pemienue 3a/1a4 Ha HaX0kKJAEHUE YaCTH YKMCIIA M YHUCJIA 110 €r0 YaCTH.

7 3ajaun Ha NPOLICHTBHI.

8 Pemenue 3a1a4 Ha TPOLIEHTHI U TOJIH.

9 CTaTnuCcTHYEeCKHE XapAKTEPUCTUKH.

10 CrarucTuyeckue XapakTepucTuku. Pemenue 3amay.

11 IToaroroBka K KOHTPOJBHOU paboTe

12 Konrponsnas pa6ora Nel «JIpoOGu 1 IpOIIEHTHI»
IIpsimasi u oOpaTHasi MPONOPIHHOHAJIBLHOCTH (114)

13.1 | 3aBucumocTu u popmybl. Permenue 3amad.

14.2 | Ilpsimast u oOpaTHas MpOMOpLUUOHATIbHAS 3aBUCUMOCTb. Perenue 3anay u
yIpaXKHEHUH.

15.3 | Ilpsimast u oOpaTHasi IpONOPIMOHANIbHAS 3aBUCUMOCTH. Perienue 3agau.

16.4 | Ilpsimast 1 oOpaTHast mponopluHOHaAIbHOCTh. O000IIeHNE

17.5 | IIponopuun.

18.6 | IlpumeHeHHe MpONOPLMI IPU PEIICHUH 3a]1ay.

19.7 | Pemienue ypaBHEHMM C HOMOIIBIO TPOIOPLIMNA.

20.8 | [Ipomopruu. O60061IeHME.

21.9 | [IponopuroHanbHOE JEJICHHUE.

22.10 | [IponopuroHaabHOE JEJICHHE.

23.11 | KonTposbHas pabora No2 «IIpsimas u o6paTHast IpONOPIHOHATIBHOCTHY
BBenenue B anareopy (114)

24.1 | bykBeHHas 3aIIMCh CBOMCTB IEUCTBUI HAJl YUCIAMU.

25.2 | CocraBneHnre OYKBEHHOM 3alMCH CBOWCTB JICHCTBHUI HAJT YMCIIAMH.

26.3 | [IpeoOpa3zoBaHue OYKBEHHbIX BhIpaK€HUU. BbIpakeHHe ¢ mepeMeHHOi.

27.4 | IlpeoOpazoBanne OyKBEHHBIX BRIpAKCHHI. Perenue ynpaxHeHuit

28.5 | IlpeoOpazoBanue OyKBEHHBIX BeIpakeHHi. O000IIEeHHE.

29.6 | PackpbiTie CKOOOK.

30.7 | PackpeiTie ck0OOK B 00Jiee CIOKHBIX (hopMyax

31.8 [IpuBenenne mOAOOHBIX CllaraeMbIX. 3HAa4YEHUE BBIPAKECHUS.
[TogcTaHoBKa BBIPAKEHUH BMECTO MEPEMEHHBIX.

32.9 | IlpuBeneHue nogoOHBIX ciaaraeMbiX. Perenue ynpaxHeHun

[IpeobpazoBanue TPOOHO-TMHEUHBIX BHIPAKEHUMN: CIIOKEHNE, YMHOKEHUE,
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JACJICHUC.

33.10 | IToaroroBka B KOHTPOJBHOM paboTe

34.11 | KontponbsHas padota Ne3 «IIpeoOpazoBaHne OYKBEHHBIX BBIPAKEHUI)
YpaBHenus (10 v)

35.1 | YucnoBoe paBeHcTBO. CBOMCTBA YMCIOBBIX PABEHCTB. AlreOpandeckuit
croco0 pemneHus 3a1a4.

36.2 | PaBeHcTBO ¢ mepemeHHOU. [oHATHE YypaBHEHUS U KOPHSI YPABHEHUS.

37.3 | Pemienue nuHenHbIX ypaBHeHU. [IpeacraBienue o paBHOCMIIBHOCTH
YPaBHEHUM.

38.4 | Pemenue ypaBHenuii. KosmmuecTBo KOpHEN IMHENHOTO YPaBHEHHS.

39.5 | Pemienue ypaHeHuit. OO6o6meHue. OO6macTh omnpeneineHus ypaBHEHUS
(00GmacTh JONMYCTUMBIX 3HAYEHUN TEPEMEHHOM).

40.6 | Pemenue 3a7a4 ¢ NOMOILbIO ypaBHEHUW. JIuHElWHOE ypaBHEHHE C
apamMeTPOM.

41.7 | Pemenune 3aa4 ¢ NOMOIIBIO YpaBHEHNN Penienne MTuHEeNHbIX ypaBHEHNH C
apamMeTPOM.

42.8 | Pemenue 3a7a4 ¢ nmomoliibio ypaBHeHnuit. O6o0mienue Pemenue
npocTedIuX IPOOHO-JIMHEWHBIX YPaBHEHUH.

43.9 | Pemenue npoOHO-paniMoHaIbHBIX ypaBHEeHUH. [10AroTOBKA K KOHTPOJIBHOU
pabore.

44.10 | KontpousbHas pabora Ned «YpaBHeHus»
Koopaunarsel u rpaduxu (104)

45.1 | MHOX€ECTBO TOYEK Ha KOOPAUHATHOMU ITPSMOM.

46.2 | PaccTrosiHME MEXAY TOYKAMHU KOOPAMHATHON IPSIMOI

47.3 | PaccrossHME MEXy TOUKAMU KOOPAUHATHOM NpsMou. Pemenne
YIPAKHEHUN

48.4 | JlekapTOBbI KOOPAMHATHI HA INIOCKOCTH. MHOKECTBO TOUEK HA
KOOPJIMHATHOM IUIOCKOCTH

49.5 | ®opmupoBaHUE TPEACTABICHUN O METANPEIMETHOM MOHITUU
«KOOpAUHATBDY. MHOXECTBO TOYEK Ha KOOPJAMHATHOMN MJIOCKOCTH.
Pemenue 3amau

50.6 | CnocoObl 3aaHus QYHKIMI: aHATUTUYECKUH, rpaduuecKuid, TAOJIUYHBI.
['paduk pyHKUIHUU.

51.7 | Iloctpoenue rpaduxos.

52.8 | Emé HecKoJIbKO BaKHBIX I'PA(PUKOB

53.9 | I'paduku BOKpYT HAC

54.10 | KonTpomasHas padota Ne5 «KoopaunaTsl u rpadukmn»
CBoiicTBa CTeNEeHH C HATYPAJIbHBIM NOKa3aTesieM (94)

55.1 | Crenensb ¢ HaTypallbHBIM NTOKA3aTeNEM U €€ cBOMCTBA. [IponsBeneHue
creneHei. CTeneHp ¢ HeNbIM MMOKa3aTeNEeM.

56.2 | YacTHOE CTENEHEN.

57.3 | IIpousBeneHue U 4aCTHOE CTEICHEH.

58.4 | CremneHb cTeneHH, MPOU3BEICHUE U IPOOH

59.5 | Crenenp crenenu, nmpoussenenue u napodu. [IpeoOpa3oBanus BeIpaKeHUH,
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COACPIKAUX CTCIICHU C HATYPAJIbHBIM ITIOKA3aTCJICM.

60.6 | CriocoObl perieHrs KOMOMHATOPHBIX 3a7a4. [lepBUUHbIE NpeCcTaBIEeHUS O
JIPYTUX METOJaX pelleHus 3aja4 (TeoMeTpuueckue u rpaduyeckue
METO/IbI)

61.7 | Pemenue koMOMHATOPHBIX 3aJ1a4.

62.8 I[lepecTaHOBKY .YpaBHEHHS BUAA X =da .YpaBHEHHUS B IIENIBIX YHCIAX.

63.9 | KonTpoabHas padora Ne6 «CBONMCTBA CTENEHH C HATYPATbHBIM YUCIIOMY
Mmuoroujensl (16 4)

64.1 | OnHOYIEHBI U MHOTOYJICHBI

65.2 | CioxxeHue U BBIMUTAHHE MHOTOWICHOB.

66.3 | CnokxeHUe U BBIYMTAHUE MHOTOWICHOB. Perenue ynpaxHEHUN.

67.4 | YMHOXeHME OJHOWIEHA HA MHOTOYJIEH.

68.5 | YMHOXXEHHE OJIHOUJICHA HA MHOTOWIEH. PellieHne yrnpaxHEeHUM.

69.6 | YMHOKEHHME MHOTO4YJI€Ha Ha MHOTOWJIECH

70.7 | YMHOXXEHUE MHOrouJeHa Ha MHOrowieH. Penenue ynpaxHeHUN.

71.8 | ®opMyisl KBapaTa CyMMBbI M KBaJpaTa pa3HOCTH.

72.9 | ®opMynbl KBapaTa CyMMBI U KBaJpaTa pa3HOCTU. PenieHne ynpaxxHEeHH.

73.10 | dopmyIibl KBaJpaTa CyMMBI U KBajpaTa pazHoctu. O0o01IeHue.

74.11 | Pemienue 3a1a4 ¢ MOMOIIBbIO YPAaBHEHHUIA.

75.12 | Pemienue 3a71a4 ¢ MOMOIIbIO YPaBHEHHUIA.

76.13 | Perienue 3a1a4 ¢ IOMOINIbIO YPABHEHUI.

77.14 | Pemenne TEKCTOBBIX 3a4a4 C IIOMOILIBIO YPABHEHUN.

78.15 | Pemenue 3amad ¢ MOMOIIBI0 ypaBHEHUN. Vcmonp3oBaHue TaOJHI, CXEM,
YepTeXKeH, IPYruX CPeJICTB NPE/ICTABICHUS JAHHBIX IPU PEIICHUH 3a]1a4u.

79.16 | KonTposbHas padota No7 « MHOTOWICHBD)

Pa3jiokeHre MHOTOWIeHOB HA MHOxkHUTe M (1449)

80.1 | PaznokeHne MHOTOUYJICHA HA MHOKUTEJH: BEBIHECEHUE OOIIETO MHOKUTEIS
3a CKOOKH.

81.2 | BerHeceHue o01ero MHOKHTEIS 32 CKOOKH.

82.3 | CrocoO0 rpyniupoBKH.

83.4 | Cnoco0 rpynnupoBku. [IpakTudeckas pabora

84.5 | Ilpumenenue popMyi COKpaIIEHHOTO YMHOXKeHUs. DopMyria pa3HOCTU
KBaJpaToB.

85.6 | ®opmyna pa3HOCTH KBaJpaToB. PelieHne ynpaxHeHuu.

86.7 | ®opmyiia pa3HOCTH KBaJpATOB.

87.8 | ®opMyJibl pa3HOCTH U CYMMBI KyOOB

88.9 | ®opmyJibl pa3HOCTH U CYMMBI KyOOB. PelieHue ynpaxHeHuu.

89.10 | PaznokeHre Ha MHOXKHUTENIH C IPUMEHEHUEM HECKOJIBKHUX CIIOCOOOB.

90.11 | PaznoxeHne MHOTOYJIECHOB HA MHOKHUTEIIH.

91.12 | Pemienue ypaBHEHUI C TOMOUIBIO PA3JIOKEHUSI HA MHOXHUTEIIH

92.13 | PemieHne ypaBHEHUM C TIOMOIIBIO PA3JIOXKEHUS HAa MHOMXKHUTEIH.

KBajgpaTHblii TpEXWICH, pAa3J0kKEHHE KBAAPAaTHOIO TpPEXWICHAa Ha
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MHOXXHTCIIN.

93.14 | KonTposbHas padota Ne§ «Pa3noxeHrne MHOTOWICHOB HA MHOXKHUTEIIH
YacrToTa u BeposSITHOCTH (4 1)

94.1 | CnyuaiiHble ONBITHI (IKCIIEPUMEHTHI), JJIEMEHTAPHBIE CITyYyalHbIE COOBITHS
(ucxomapl). OTHOCUTENBHAS YACTOTa ciaydaiHoro coObITus. [Ipeacrasnenue
0 HE3aBHUCHUMBIX COOBITHSIX B KU3HH.

95.2 | BepositHOCTH 3nieMeHTapHBIX COOBITHIA. COOBITHS B CITydalHBIX
IKCIEPUMEHTAX U OJIarONPHUSTCTBYIONINE JIEMEHTApHbIE COOBITHS.

96.3 | BeposiTHOCTH ClydallHBIX COOBITHN. OTBITHI C PABHOBO3MOKHBIMHU
aneMeHTapHbIMU coObITUsAMU. CitydaiiHblid BbIOOp. Cyuaiinas
U3MEHUYUBOCTh. I3MEHUYMBOCTH MPU U3MEPEHHUSIX.

97.4 | Knaccuueckue BEpOSTHOCTHBIE OMBITHI C UCIIOJIb30BAHUEM MOHET,
KyOukoB. [TpaBuiio cjioxeHus BEpOsSITHOCTEH.

IloBTOpenue (5 4)

98.1 | IloBTopenue. JIpoOu v MpOIEHTHI. Y paBHEHUS

99.2 | [loBropenue. Koopaunarte! u rpadguku. CBOICTBa cTENEHU

100.3 | Utorosasi KOHTpoJibHAs paboTa.

101.4 | TloBTopenue. Pemenue npumepoB u 3agad. Pabora Haa ommbkamu.

102.5 | [ToBTopenue. MHorouseHsl. Pa3znoxeHne MHOrO4WICHOB HA MHOXKHUTEIIH.

Ha mnepmon kapaHTuHa MpeIyCMOTPEHO UCTAaHIIMOHHOE OOydYeHHeE.
VY4eOHblif MaTepuan U3ydaeTcsi 00y4JarolMMHUCS CaMOCTOSITENIbHO, 3adaHUs
JUI. KOHTPOJIA M OLICHKM 3HAHWUW BBICTABILAKOTCS HA CaWTe WIKOJIbI U B
IIEKTPOHHOM >KypHAJIE.
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Ipuioxkenue 2
KasengapHo - TeMaTH4ecKoe IJIAHUPOBaHUe 8 Kiace

No Tema ypoxa
IToBTOpenue (2 yaca)

1 [ToBTOopenue. pobu u mporieHThI. Y paBHeHUs. MHoTOwWIeHbI. Paznoxxenue
MHOT'OYJIECHOB HA MHOXKHUTEJH

2 [Tosropenne. Koopaunate! u rpaduku. CBOWCTBA CTEICHH.
Aareopandeckue a1poou (20 yacon)

3.1 [Tonsitue anredpanyeckon qpodu

4.2 O6s1acTh 1ONYCTUMbIX 3HAYEHU N

5.3 OCHOBHOE CBOMCTBO JIpOOH.

6.4 CoxkpaiineHue aredopandeckux apooeit

7.5 Crnosxxenue anreOpandeckux ApooOei ¢ OTMHAKOBBIMU 3HAMEHATEIISIMU

8.6 Brruuranue apoOelt ¢ 0IMHAKOBBIMU 3HAMEHATEISIMU

9.7 CrnosxeHue U BBIYMTaHUE Ipo0Oeil ¢ pa3HbIMU 3HAMEHATENIIMU

10.8 | YmHoxenue npoOeil. Bo3Benenue npo0eli B cTeneHb

11.9 | Jlenenue anrebpandeckux apooei

12.10 | YMHOXEHHUE U AceHne anreOpandecKux apooei

13.11 | IIpeoOpa3zoBanre parMOHAIBHBIX BBIPAKEHUHN

14.12 | TIpeoOpa3oBaHue BoIpaKEHUH, COACPKAIIMX alreOpandeckue Jpoou

15.13 | Bee neiictBus ¢ anreOpandeckuMu apoosimMu JlomycTuMble 3HaYeHus
MEPEMEHHBIX B IPOOHO-PAIMOHATBLHBIX BBIPAKCHUSX.

16.14 | CreneHb € LENIBIM [TOKA3aTEIEM

17.15 | CtangapTHBIN BU]T YKcCIIa

18.16 | CBoOliCTBa CTENEHH C 1LIEJIBIM [10KAa3aTeJIeM

19.17 | IlpeoGpa3zoBaHue BEIpaXXEHUH, COACPIKAIINX CBOMCTBA CTEIICHHM C IICJIBIM
1I0Ka3areseM

20.18 | YpaBHeHuUs, coaepxkanye CTENEeHb C UEJIbIM IMOKa3aTeIeM

21.19 | KontposabHas paborta Nel «Anredpandeckue apoou»

22.20 | Ananu3 KOHTPOJLHOU paboThl. Y MHOXKEHHE 1poOeii. Bo3Benenue npobeit B
CTEICHb
KBaapartusbie kopau (15 yacoB)

23.1 | 3amaya 0 HaXOXKJEHUH CTOPOHBI KBaJIpaTa

24.2 | IlonsTHE KBaIpPaTHOTO KOPHS

25.3 | UppaunoHaibHble Yncia, JEHCTBUTENBHBIE Yncia. Pacno3HaBanne
UppalroHalIbHBIX uKcell. [Tpumepsl JoKa3aTenbCTB B anreope.

26.4 | Teopema IIudaropa

27.5 | Ilpumenenne Teopemsl [Tudaropa

28.6 | KBagparuunbie kopHU. AprudMETHUYECKHUIA KBAPATHBIA KOPEHB
HNppanroHanbHOCTh YKCiIa \/E . [lpuMeHeHne B reOMeTpun.

29.7 | HaxoxaeHnue npubInKEHHBIX 3HAUCHUN KBAJPATHOTO KOPHS

30.8 | dyHKIUA y=\/X u eé rpaduk
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31.9

KBagpaTHbIi KOPEHD U3 POU3BEACHHUS

32.10 | KBagpaTHbIil KOpeHb U3 IpOOH

33.11 | KBagpaTHbIii KOPEHb U3 CTEIIEHU

34.12 | IlpeoOpa3zoBaHue BEIpaXXEHUH, COACPKAIINX KBApaTHbIE KOPHU

35.13 | IIpeoOpa3zoBaHre BEIPAKECHHIM

36.14 | KyOuueckuii KOpeHb

37.15 | KonTponbHas pabdota Ne 2 «KBaapaTHble KOpHI»

KBaaparusie ypasHenus (19 yacos)

38.1 | Kakue ypaBHeHUs HA3bIBAIOT KBAJAPATHBIMU

39.2 | Onpenenenue KBaapaTHOTO ypaBHEeHUs. HemoliHbie KBagpaTHbIE
YpaBHEHHS.

40.3 | ®opmyna KOpHEW KBaJIpaTHOTO ypaBHEHUS. JJUCKpUMUHAHT KBagpPaTHOTO
ypaBHeHus. KonnuecTBo KOpHEN KBAaIpaTHOTO YPAaBHEHHUSI B 3aBUCUMOCTH
OT €ro JUCKpUMHHAHTA.

41.4 | Pemenne KBaapaTHOro ypaBHeHus . KBagpaTHele ypaBHEHUS ¢ TAPaMETPOM

42.5 | Bropas dhopmysia KOpHEH KBaJpaTHOTO YpaBHEHUs

43.6 | [Ipumenenue GopmyJ1 KOpHEHN NpU PEIIEHUH KBAIPaTHOIO YpaBHEHUs

44.7 | PemeHue 3a7a4 C NOMOILBIO KBaAPAaTHBIX YPaBHEHUI

45.8 | PemeHue TEKCTOBBIX 3a]1a4 C TOMOIIbIO YPaBHEHHS

46.9 | HenonHble KBaipaTHbIE YPAaBHEHUS

47.10 | PemieHne HENOJIHBIX KBAIPATHBIX YPABHEHNN

48.11 | Pemienne ypaBHEHUN METOJIOM PA3JI0KEHHS HA MHOKUTEIN

49.12 | Teopema Buera

50.13 | Teopema ob6paTHast Teopeme Buera

51.14 | PaznoxeHue KBaJpaTHOTO TPEXWICHA HA MHOXKHUTENH

52.15 | PaznokeHue TpexwieHa Ha MHOXHUTENH

53.16 | Pemenue 3aa4d Ha pa3yIoKEHNUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIN

54.17 | Pemenue 3anad o teme «KBagpaTtHele ypaBHeHUsD» bukBanparHusie
ypaBHEHHUSI.

55.18 | IlonroToBka K KOHTPOJILHOM padoTe

56.19 | KonTposbHas pabora Ne3 «KBaapaTHbie ypaBHEHHS
Cucrembl ypaBHeHnuii (20 yacos)

57.1 | Ilonsitue cucremsl ypaBHEHU. JIMHEITHOE ypaBHEHUE C JBYMSI
IEPEMEHHBIMH.

58.2 | MeToap! pemieHus: CUCTEM JIMHEVMHBIX YPaBHEHHUU C IBYMS IIEPEMEHHBIMM:
rpa@uuecKkuii MeToJl, METOJ CIIOXKEHUs, METOJ MOACTaHOBKU. ['paduk
JIMHENHOr0 YpaBHEHHUsI C IBYMs [IEPEMEHHBIMU

59.3 | I'paduueckoe pelieHre ypaBHEHUS

60.4 | YpaBHeHue npsmoit Buaa y=kx+I[

61.5 |I'padbuk npsmoit Buna y=kx+/

62.6 | I'padnueckoe pelnieHne ypaBHEeHUS NMPSIMON Buaa y=kx+I/

63.7 | Cucremsl ypaBHeHH. PenieHue cucteMbl ypaBHEHUIA.

64.8 | Crioco6 coKeHusl PY PENICHUH CUCTEM YpaBHEHUHN

65.9 | Pemenue cuctemM ypaBHEHHI CIOCOOOM CIIOKCHUS
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66.10 | [Ipumenenne crnocoba CI0KEHUSI CUCTEM YPaBHEHUN

67.11 | Cnoco0 noAacTaHOBKHU

68.12 | Pemienue cucrtem ypaBHEHUH CIIOCOOOM MOJICTAHOBKU

69.13 | Pemienue cucrem ypaBHEHUH CIIOCOOOM MOJICTAHOBKU

70.14 | Pemienue 3ajady Cc MNOMOIIBIO cUCTEM YypaBHeHUW CHCTEMbl JMHEWMHBIX
YPAaBHEHHUM C IAPAMETPOM.

71.15 | Pemenue TEKCTOBBIX 3a4a4 C MOMOIIBIO CUCTEM YPAaBHEHUM

72.16 | Pemienue TEKCTOBBIX 3a/1a4y apuPMeTHUeCKUM crioco0oM. OCHOBHbIE
METO/Ibl PELLIEHUS TEKCTOBBIX 3aJa4: apu(pMeTHUEeCKul, aredpanyeckuii,
nepedop BapHaHTOB.

73.17 | 3agaun Ha KOOPAMHATHOM MJIOCKOCTH

74.18 | I'padnueckoe penieHne CUCTEM YpaBHEHU

75.19 | Pemienue 3a1a4 Ha KOOPAMHATHOM MIJIOCKOCTH

76.20 | KonTposbHas pabora Ned4 «Cructembl ypaBHEHUI
@yuxkuun (15 yacon)

77.1 | TabnuuHoe U rpaduyeckoe MpeaCTaBICHUE JaHHBIX, CTOJI0YATHIC U
KpPYTOBBIE IHArpaMMbl, TpaduKu, MPUMEHEHNE JUarpaMM U TPaQUKOB IS
OTHMCaHUs 3aBUCUMOCTEH pealbHbIX BETUYHH, U3BJICUeHNE HH(POPMAIIUU U3
Ta0JIuUI, AMArpaMm U rpaduKoB.

78.2 | Urenue rpaduxos. [Tpumeps! GyHKIHIMA, TOTyYaEMBbIX B MIpOLIECCEe
VCCIIENOBAHUS PA3IMUYHBIX PEATBHBIX IPOLECCOB U PELICHUS 3a1a4.

Uro Takoe dhynkuus. 3HaueHue GyHKIMU B TOUKE.

79.3 | CnocoOsl 3ajanue QyHKIUH

80.4 | I'paduk PyHkimu

81.5 | 3amaum Ha paboTy ¢ rpadmkamMu PyHKIIMU. AHAIN3 BO3MOXHBIX CUTYAaIIHH
B3aMMHOI'0 PACHOJIOKEHHSI OOBEKTOB MPU HUX JBUKEHUU, COOTHOLIECHUS
00BEMOB BBIIIOJIHSIEMBIX pa0OT pU COBMECTHOM padoTe.

82.6 | CpoiictBa pyHkimuu. MccinenoBanue GyHKIMY 10 €€ Tpaduky.

83.7 | Onpenenenue CBOMCTB (DYHKIIMU ¢ TOMOIIBIO rpaduka. CBocTBa
byHKUMA: 00J1acTh ONpeieNieHUs], MHOXKECTBO 3HAUCHUM, HYIIH,
IPOMEKYTKU 3HAKOTIOCTOSIHCTBA, YemHOCHb/HeuemHoCmb, TPOMEKYTKU
BO3pacTaHus U yObIBaHUs, HaUOOJIbIIIeEe U HAUMEHBIIIEE 3HAYCHUS.

84.8 | Jluneiinas ¢pynkuums [Ipsmas kak rpaduueckas MHTEpIPETALHS TUHEHHOTO
YPaBHEHUS C IBYMsI IEPEMEHHBIMH.

85.9 | ®yukuwms Buaa y=kx+/ YriaoBoi Kod3QPHUIMeHT mpsiMoii

86.10 | Iloctpoenue rpaduka nunerinon ¢pynkuuu Pacnonoxenue rpadguka
JMHENHOW PYHKIIMU B 3aBUCUMOCTH OT €€ YIJIOBOro Ko uiuenTa u
CBOOOJIHOTO YJIeHA

87.11 | CroiictBa nuHeiHOW (QyHkumu u ee rpaduk. . HaxoxaeHue
KO3 PUIIMEHTOB  JIMHEWHOW  (QYHKIMU 1O  3aJaHHBIM  YCIIOBHSIM:
IPOXOXKJEHUE MPSAMON YEpe3 [IBE TOUKM C 3aJaHHBIMH KOOpPJAMHATaMH,
IIPOXOXKJICHUE MPAMON 4Yepe3 JaHHYK TOYKY W IapaJUICIbHOM JaHHOU
IIPSIMOM.

88.12 | ®ynkmus y= k/x u ee rpadux
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89.13 | CotictBa dynkiuu y=k/x. ['umep6oma.

90.14 | 3amaun Ha moctpoeHue rpaduxoB ¢pyHkuuu. HenpepbIBHOCTH QYyHKIUU.
KycouHo-3a/1aHHbIe QYHKIHUU.

91.15 | KonTponbHas padora Ne5 « DyHKIIUN»

BepositHoCTh M cTaTHCTHKA (7 4acoB)

92.1 | CTaTucTHYECKUE XapaKTEPUCTUKU: MEINaHa.

93.2 | CraTucTUueCcKUEe XapaKTepUCTUKU: TabauIa yactoT. OnucareibHble
CTaTUCTUYECKHUE TTIOKA3aTENI YHCIOBBIX HA0OPOB: cpeaHee
apudmMeTndeckoe, Meduana, HauboJbIIee 1 HAUMEHbIIIEE 3HAYCHHUSL.

94.3 | BeposITHOCTh PaBHOBO3MOXKHBIX COOBITUM. OMBITHI C OOJIBIIUM YUCIIOM
PABHOBO3MOHBIX 2JIEMEHTAPHBIX COOBITUM

95.4 | CriocoObl BBIYUCIEHUS BEPOSITHOCTH COOBITHUI

96.5 | CnoxHbI€ SKCIEPUMEHTBI

97.6 | I'eomeTpuyecKue BEpOSITHOCTU

98.7 | Pemenue 3agau. CamocrositenpHas padora «BeposiTHOCTh U CTATUCTHKA»

IloBTOopenue (4 yaca)

99.1 | IloBTopenue. Anredpandeckue aApoou

100.2 | TToBropenue. KBanparusle kopuu. KBajipaTHble ypaBHEHUS

101.3 | [ToBTopenne. ToroBast KOHTposIbHAs paboTa 3a Kypc 8 Kiacca

102.4 | [ToBTOopenue. Pemenue 3a1a4 ¢ mOMOIIbIO COCTABICHUS KBAIPATHBIX
ypaBHeHU DyHKIMH, rpad UK, CBOWCTBA

e Ha mnepwon xapaHTMHA MPEIYCMOTPEHO JUCTAHIIMOHHOE OOYYCHHE.
VY4eOHblll MaTepuan u3ydaercs OOyHarOIIMMUCS CaMOCTOSITEIBHO, 3aJaHus
JUISl KOHTPOJIA W OLICHKH 3HAHUW BBICTABIAIOTCS Ha CalWTe IIKOJbI U B
AJIIEKTPOHHOM >KypHAJIE.
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Ipuioxkenue 3
KajenaapHo-temaTnuyeckoe njaHupoBaHue 9 kiace

No Tema ypoka
IToBTOpenue (2 yaca)

1 [ToeTOpenue. KBanpaTueie kopuu. KBagpaTHeie ypaBHeHUs. CUCTEMBI
YPaBHEHHUM.

2 [ToBropenne. PyHKIMU. BEpOATHOCTD U CTATUCTHKA.
HepaBencrtBa (17 yacoB)

3.1 JenctBurensHble uncina. [londaTne nppallnOHaIbHOTO YHUCIIA.

4.2 JlenctBuTenbHbIE YnCIa. MHOXECTBO NEUCTBUTEIBHBIX YHUCEIL.

53 Uucnosslie HepaBeHCTBa. CBOWCTBA YUCIOBBIX HEPABEHCTB. CpaBHEHHE
UPPALMOHAIBHBIX YUCET.

6.4 O6mme cBoiicTBa HepaBeHCTB. [IpoBepka cripaBeIMBOCTH HEPABEHCTB MPHU
3a/IaHHBIX 3HAYEHUSX NTEPEMEHHBIX.

7.5 HepaBeHCcTBO ¢ nepeMeHHOM. Penlienne TMHENHBIX HEPABEHCTB.

8.6 Ctporue 1 HeCTpOrue HepaBeHCTBA. Penienne JIMHEHHBbIX HEPABEHCTB.

9.7 Pemenne nuHeilHpIX HepaBeHCTB. (OO0jacTh ONpENeNeHHs HEpaBeHCTBA
(06acTh JOMYCTUMBIX 3HAYECHUN MTEPEMEHHOM ).

10.8 | 3anuch penieHusi CUCTEeMbl HEPABEHCTB.

11.9 | Peuienue cucteM JMHEWHBIX HEPABEHCTB.

12.10 | Pemenue 3a1au ¢ mOMOIIBIO CUCTEM JIMHEHHBIX HEpaBeHCTB. CocTaBlIeHUE
CUCTEMBbI HEPABEHCTB I10 YCJIOBUIO 33Ja4H

13.11 | Jloka3aTenbCTBO JMHEHHBIX HEpABEHCTB. AnreOpandeckue npuémsl

14.12 | Pemienue cucteM JMHEHHBIX HEpaBEHCTB. AnreOpandyeckue NpuéMsl

15.13 | Jloka3aTeabCTBO HEPABEHCTB.

16.14 | Jloka3aTeabCTBO JMHEMHBIX HEPABEHCTB C paJMKaIaMu

17.15 | Yto 03HAUYaAIOT CIOBA «C TOYHOCTBIO JI0...»

18.16 | YUTo 03HA4AKOT CI0BA «C TOYHOCTHIO A0...». OTHOCUTENBHAS TOYHOCTh

19.17 | KOHTPOJIbBHAA PABOTA Nel «HepaBeHncTBa»
KBaaparuunsie pynkuuu (18 yacos)

20.1 Kakyro ¢pyHkmuio Ha3pIBalOT KBagpatndHoii CBolcTBa U rpaduk
KBaJpaTUIHOU QpyHKIMH (1mapadona).

21.2 | Kakyro ¢QyHKIMIO Ha3pIBaIOT KBaApatuuHoil [locTpoenue rpaduka
KBaJIpaTUYHOM (DYHKITMH MO TOYKaM.

22.3 Kakyto ¢hyHKIHIO Ha3bIBAIOT KBAPATHYHON

23.4 |I'paduk u cBoiictBa PyHkumu y=ax> HaxoxxaeHue HyJell KBaapaTUyHOU
GYHKIIMA, MHOXECTBAa 3HAYCHHWM, TIPOMEKYTKOB 3HAKOMOCTOSHCTBA,
IPOMEKYTKOB MOHOTOHHOCTH.

24.5 | I'paduk u cBoiicTBa PyHKIMHU y=ax>

25.6 | CpoticTBa dhyHKimu y=ax2 npu a 6osbiine Ou npu a MeHbIe 0

26.7 | CnoBur rpaduka QyHKIIMKA y=ax’ BJOJb OCH Y

27.8 | CaoBur rpaduka QyHKIIMKM y=ax® BJOJb BJOJb OCH X

28.9 | CaoBur rpadguka GyHKIIMN y=ax” BAOJIb OCEH KOOPAMUHAT.
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29.10 | I'paduk pyskmuu y=ax? + bx + ¢ Berancienne KOopaAnHAT BEPUTUHBI

30.11 | I'paduk pyHkumm y=ax*+ bx + ¢ U ero uccjie0BaHue

31.12 | CxemaTudeckoe n3obpaxxkenue rpaduka QyHkium y=ax> + bx + ¢

32.13 | I'paduk pynkuum y=ax>+ bx +c

33.14 | KBagpaTHOE HEPABEHCTBO M €0 PEIICHUSI.

34.15 | Peuienue KBagpaTHbIX HEPABEHCTB: UCIIOJIb30BAHUE CBOMCTB U rpaduka
KBQJIpaTUIHOU (PYHKITUHN

35.16 | KBagpaTHble HEpaBEHCTBA, METOJ UHTEPBAJIOB.

36.17 | 3anuck penieHrs KBaIpaTHOIO HEPABEHCTBA

37.18 | KOHTPOJIbHAS PABOTA Neo2 «KBanpatuunas GyHKIHS »
YpaBHeHHs U CHCTeMBbI YpaBHeHUil (24 yaca)

38.1 Panmonanpubie BeipaxkeHus: O0nacTh onpeiesieHrs BhIpaKSHHS

39.2 | PaumoHanbHble BeIpakeHusl T0X/I€CTBEHHbIE TPEOOPa30BaAHHUS

40.3 PanmonanbHbie BeipaxkeHus [{oka3aTenbCTBO TOXKIECTB

41.4 | PanmoHanpHbIE U MPPALMOHAIBHBIE BBIPAXKECHUS

42.5 | llenble ypaBHEHHUS

43.6 | Pemenue OMKBaapaTHBIX YPAaBHEHUHN U YypaBHEHUN 3 CTEIICHH

44.7 | JlpobHBIC ypaBHEHUS

45.8 | Pemienue npoOHbBIX YypaBHEHUN. AJITOPUTM

46.9 | Ipoonsle ypaBHeHHs: CocTaBiaeHUE APOOHOrO YpaBHEHUS MO YCIOBUIO
3a/1auu

47.10 | Pemenue 3aa4 ¢ MNOMOIIbIO APOOHBIX BBIPAKEHUN.

48.11 | Pemenue 3aau Ha cocTaBlieHUE ypaBHEHU KOopHHU, HE YIOBJIETBOPAIOLINE
YCJIOBHIO 337241

49.12 | Pemenue 3a/1a4 Ha COCTaBJICHUE ypaBHEHUM PelieHue 3a1a4 ¢ TOMOIIBIO
JIPOOHBIX BBIPAKEHUN

50.13 | Pemrenue 3a1a4 Ha COCTaBJICHUE YPAaBHEHUN

51.14 | Pewenue 3a1a4y Ha COCTaBJICHNUE YpaBHEHUM. [10ATOTOBKA K KOHTPOJIBHOU
pabore.

52.15 | KOHTPOJIBHA PABOTA Ne3 «PanmoHanbHbI€ BEIPaKEHUS. Y PABHEHHUE C
OJHOW MIEPEMEHHON»

53.16 | Cucrembl ypaBHEHHI C ABYMs IEPEMEHHBIMU.

54.17 | I'padmyeckuii cnocod penieHus CUCTEM

55.18 | Pemienue cucreM crnocoOOM CIOXKEHUS

56.19 | Cucrembl ypaBHEHUH ¢ ABYMs nepeMeHHbIMH. C1oco0 M0JICTaHOBKU

57.20 | CucteMbl ypaBHEHUM ¢ IByMs iepeMeHHbIMU. CIIOCO0 CIIOKEHHUS U CTIOCO0
110JICTAHOBKH

58.21 | Peuienue 3aa4 ¢ TOMOUIbIO CUCTEM YPaBHEHUM

59.22 | I'paduyeckoe ucciienoBaHue ypaBHEHUH. AJITOPUTM

60.23 | I'paduueckoe riccieoBaHNE YpAaBHEHHUIN. Y TOUHEHHE 3HAYCHUI KOPHSI

61.24 | KOHTPOJIBHAA PABOTA Ne4 «Cuctemsbl ypaBHEHUN
ApudmMernyeckas U reoMeTpuieckas nporpeccuu (16 yacon)

62.1 YucnoBas IoCIe0BaTeIbHOCTE. beCKOHEUYHbIE TTOCIIE0BATEILHOCTH.

63.2 | Yucioas nocienoBaTenbHOCTh. IIpuMepbl 4MCIIOBBIX

43




MIOCJIENOBATENHLHOCTEH.

64.3 ApudmeTrnyeckast mporpeccus 1 €€ CBONCTBA.

65.4 Apudmernueckas nporpeccus Popmyia oOIIero wieHa

66.5 | Apudmernueckas mporpeccus

67.6 | Cymma nepBbIX UJIEHOB apu(PMETHIECKOM nmporpeccun. BriBoa popmyiibl

68.7 | Cymma nepBbIX 4ieHOB apupMeTHIEeCKON mporpeccuu. Beraucnenus mo
bopmyne

69.8 | Cymma nepBbIX 4JIEHOB apU(PMETHUECKON MPOrPECCUH.

70.9 | I'eomerpuueckas nporpeccusi. 3HameHaresb. @opmyiia n-ro 4ieHa

71.10 | I'eomeTrpuueckas nporpeccusi. HaxoxaeHue n-ro 4ieHa reoM.nporpeccuu

72.11 | I'eomerpuueckas nporpeccusi. DopMyia n-ro 4jeHa

73.12 | BeiBox hOopMyJTbI CYMMBI IEPBBIX N YJICHOB Fr€OMETPUUECKON MPOTPECCUU

74.13 | CyMma nepBbIX WICHOB F€OMETPUYECKON MPOrPeECCUu

75.14 | IIpocTeie U CIIOXKHBIE TPOLEHTHI. CXOAAIIAsICs TEOMETPUIECKAsI IPOTPECCUSL.

76.15 | IIpoCThI€ U CIIOKHBIE TPOLICHTHI.

77.16 | KOHTPOJIbHAS PABOTA Neo5 «Apudmernueckas u reoMmeTpudeckas
IPOTrPECCUN
CraTucTHKA M BEPOAATHOCTH (6 4acoB)

78.1 BribopouHsie nccienoBanms

79.2 | UutepBanbHbIN psaa. ['ucrorpamma.

80.3 | Xapakrepuctuku pazdpoca. Mepsl pacceuBaHus: pa3Max, oucnepcusi u
CMaHoapmuoe OmKJIOHeHUe.

81.4 | CratucTuueckoe OLIEHUBAHUE U POTHO3.

82.5 | BeposATHOCTh 1 KOMOMHATOPUKA

83.6 | Pazmemenue u coueranus. Couetanus u yucio coueranuii. opmyna uncia
COYETaHUMU.
HTtorosoe nmosropenue (19 yacon)

84.1 [ToBTOpenue. Pemenne nuHetHBIX HEpaBeHCTB. M300paxkeHne pereHus
CHUCTEMBbI HEPABEHCTB HA YHCJIOBOU IPSMON.

85.2 | IloBropeHnue. Penienne cucteM JMHEUHBIX HEPABEHCTB. CUCTEMBI
HEPABEHCTB C OJJHOW NEPEMEHHOM.

86.3 | IloBropenue. Kagparuunas GyHkius.

87.4 | IloBropenue. KBagpaTHble HEpABEHCTBA.

88.5 | IloBropenue. Llenbie u ApoOHBIC YpaBHEHHSL.

89.6 | IloBropenue. KBagpaTHele ypaBHEHUS.

90.7 | IloBropeHue. CUCTEMBI YPABHEHUM C IBYMs] IEPEMEHHBIMH.

91.8 | IToBTOpenue. @opMyibl COKPAIIEHHOTO YMHOXKEHUS

92.9 | IloBTOopenue. @opMyiibl COKPAIIEHHOTO YMHOKEHUS

93.10 | IToBrOpenue. Pa3noxkeHne MHOTOUYJIEHA HA MHOXKUTENH C TOMOIIBIO (hOPMYJT

94.11 |IloBTOpenue. Pa3nokeHne MHOTOUJIEHA HA MHOYKUTEIIA CIIOCOO0M
PYNIUPOBKU

95.12 | [loBTrOpeHnue. PaznoxxeHue MHOro4JIeHa HA MHOKUTEJIM BBIHECEHUEM OOIIEro
MHOMTEJIS 38 CKOOKH

96.13 | UTOI'OBAA KOHTPOJIBHASA PABOTA
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97.14 | IloBropenue. Cokparnienne anredpandeckux aApooei. YmpoiieHue
anredpanyecKuX BbIpaKEHHI

98.15 | IloBTOpeHue. Pemenue 3a1ad ¢ MOMOIIBIO COCTABIEHUS KBAAPATHBIX
YPaBHECHUU.

99.16 | IloBrOopenue. dyukiuu, rpaduk, ceoiicta. KoopauHaTtel u rpaduku.
Jluneitnast GyHKIMS

100.1 | IToBropenue. ®ynkuuu. Koopaunars! u rpaduku. KBanpatnunas dhyHKIus.

7

101.1 | IToBTOopenue. Apudmernueckas nmporpeccusi. 'eomerpuueckasl mporpeccus.

8

102.1 | IloBropenue. TekcroBele 3amaun. Ha ABMKEHHE 1O TEUYEHUIO U NPOTHUB

9 TeyeHus. Ha mponeHTsl.

e Ha nepuoj kapaHTHHA MPETyCMOTPEHO JUCTAHIIMOHHOE OOyUCHHE.

VY4eOHbIl MaTeprall U3ydaeTcs: 00yJaronUMUC CAMOCTOSITENIBHO, 3aJaHuUs
JUISL KOHTPOJISI M OLICHKY 3HAHUM BBICTABIISFOTCS HA CAWTE IIKOJIBI U B
AJIEKTPOHHOM KypHaJIe
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