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IIpunoxenue x

AanTUPOBAHHOW OCHOBHOM 00pa30BaTEIBHOM MPOrpaMMe OCHOBHOTO 00IIIEro 00pa3oBaHus
s neteit ¢ OB3 (3I1P) BapuanT 7.1.

MYHHUIIMIAIBHOTO OI0/PKETHOTO 00111e00pa30BaTeIbHOTO
yupexaenus «I'umuazus Ne 1», yTBepkaeHHOM
npukazoM 1o MBOY I'mmuazus Ne 1 Ne 86 ot 20.04.2021 r.

AanTHpoBaHHasi padoyasi mporpaMma
nasa aereii ¢ OB3 (3I1P) Bapuant 7.1.

Y4eOHOro nmpeamera
«Auredpa»

7 -9 kiaaccobl



,ﬂ,OKYMeHT noanncaH QHEKTpOHHOl)lI noanucbio.

AHHOTAIIUA
Ha3Banue yuedHOro npeamera/ Auredpa
Kypca B/l
Kaace 7 - 9 kaaccpl
Cpok peanu3zanumn 3rona
Cranpapr oI'ocC 000

VY4eOusiii mad oTBoAuT 370 wacoB st 00s3aTeIbHOTO H3ydeHHs Aredpsl B 7 - 9 kiaccax. B 7 kimacce
BeIZIeIsieTcs 136 dacoB, o4 yaca B Henenro (34 Heaenu); B 8 kiacce - 102 yaca, o 3 yaca B Hepento (34
Hezenn); B 9 knacce— 132 yaca, moduaca B Henento (33 Henenn).

MecTto npeamera B yueOHOM
IJIaHe

Koan4yecTBo yacos 370

OBnazieHne MaTeMaTHYECKUMH 3HAHUSAMHU U YMEHUSIMH, HEOOXOIMMBIMH JUTSI TPOJOJKEHHS] 00yueHUs B
CTaplIel 1IKOJIe WM UHBIX 00111e00pa30BaTEeNbHbIX YUPEKACHUSX, U3YUECHUSI CMEXKHBIX TUCIUIIINH,
Ieas kypca IIPUMEHEHHUS B TIOBCEIHEBHOM JKU3HY;
co3/anue (pyHIaMeHTa /Il MaTeMaTUYeCKOro pa3BUTHs, (HPOPMHUPOBAHHS MEXAaHU3MOB MBILUIEHHUS,
XapaKTEPHBIX JJIs1 MAaTEMATUYECKOU NEATEIBHOCTH.

1. Maxkapsrues FO.H., Munmrok H.I'., Hemmkor K. 1., CyBoposa C.b. «Anre6pa, 7 xi1.», M.: «IIpocBemeruey,
YMK 2. MaxkapsrueB FO.H., Munatox H.I'., HemkoB K.H., CyBopoBa C.b. «Anrebpa, 8 ki.», M.: «IIpocBerienue»,
3. Makapsrues FO.H., Munmrok H.I'., HemmkoB K.U., CyBoposa C.b. «Anrebpa, 9 ki1.», M.: «[IpocBemieHne»




,ﬂ,OKYMeHT noanncaH QHEKTpOHHOP’I noanucbio.

1. ITAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O IIPEJIMETA «AJITEBPA»

Pabouas [mporpamMmma obecreynBaeT AOCTHXKCHUC JIMYHOCTHBIX, METAITPCAMETHBIX U IIPEAMETHBIX PE3YJIBTATOB OCBOCHUA y‘I€6HOFO nmpeamera «Anre6pa».

JInyHOCTHBIE U MeTanpeAMeTHbIe pe3yJabTaThl, GopMHUpyeMble IpU U3ydeHnn anredpsl, nponucansl B OOIT OO0 MBOY I'mmuazus Ne 1.
IIpeameTHbIe:

-0CO3HAHHE 3HAYECHH MAaTEMATHKH B TOBCETHEBHOM KU3HH YEJIOBEKA;
-(opMupoBaHue npencTaBIeHUH O COUATBHBIX, KYJIBTYPHBIX M HCTOPUYECKHUX (DAKTOpax CTAHOBJICHUS MaTEMaTHUECKOW HAYKH;
-IOHUMaHHE POJIM HH(OPMAIIMOHHBIX MTPOIIECCOB B COBPEMEHHOM MUPE;

-(opMupoBaHye NpeACTaBICHUNA O MAaTEeMaTHKE KaK 4acTU OOIIEYETOBEUECKON KyJIbTYpPhl, YHUBEPCAILHOM SI3bIKE HAYKH, TIO3BOJISIOIIEM OIMCHIBATh M W3y4yaTh peajibHbIC
MIPOLIECCHI U SIBJICHHUS.

B pesynbraTe nzyuenus AnreOpbl yyalmecs:
-pa3BMBAIOT JIOTHYECKOE U MaTEMaTHUYECKOE MBIIIUICHHE,
-IIOJTy4al0T MPEJICTABICHUE O MATEMAaTHYECKUX MOJIEIISX;
-OBJIa/IEBAIOT MATEMATHYECKUMH PaCCyKICHUSAMY;
-y4arcs IPUMEHATh MaTeMaTH4ECKNe 3HaHUS IPU PEIICHUN PA3JINIHbBIX 33]1a4 U OLIEHUBATh ITOJIyYE€HHBIE PE3YIIbTATHI;
-OBJIaJICBAIOT YMEHHUSIMHU PElICHUs yUeOHBIX 3a/1a4;
-pa3BHBAIOT MaTEMATHYECKYIO HHTYHUIIHIO;
-MI0JTy4aroT NMpeACTaBIeHue 00 OCHOBHBIX HH(POPMAIMOHHBIX POLIECCaX B PEaJbHBIX CUTYAIHIX.

B coorBercTBHU C (Dez[epaanLIM rocyaapCTBCHHBIM 06paSOBaTeJ'H:HBIM CTaHAApTOM OCHOBHOI'O 06]1[61"0 O6paBOBaHI/I$I nNpeAMETHBIMU PE3yJibTaTaMu HU3YUCHUS
npeameTa «Aﬂre6pa» SIBJIAKOTCA:



[OKyMeHT noanuncaH 3/1eKTPOHHOM NOANUCHIO.

1). ®opmupoBaaHue MPeICTaBICHUH O MaTeMaTHKE KaK O METOJIe TIO3HAHUSA JEHCTBUTEIHHOCTH, ITO3BOJIAIONIEM OMHCHIBATh M M3Y4YaTh PEAbHBIE MPOIECCHl U SIBICHUS: -
OCO3HaHWE POJIM MAaTEMAaTHKH B pa3BUTHH Poccum M Mupa; -BO3MOXKHOCTH ITPUBECTH HMPHUMEPHI M3 OTEUESCTBEHHON M BCEMHUPHON MCTOPHUH MaTEMaTHYECKUX OTKPBITHHA M MX
aBTOpOB;

2). PazButne ymennii pabotath ¢ yueOHBIM MaTeMaTHIECKUM TEKCTOM (aHAIM3UPOBAThH, N3BJIEKATh HEOOXOIUMYIO MHPOPMAIIHIO), TOYHO W TPAMOTHO BHIPAKaTh CBOHM MBICIIH
C MPUMEHEHHUEM MaTEeMaTUYeCKON TEPMHHOJIOTMH M CHMBOIUKH, TIPOBOJUTE KIACCU(DHUKAIINH, JIOTHIeCKHe 000CHOBAHUS, JIOKa3aTeIbCTBA MATEMATHICCKUX YTBEPIKICHHN: -
OTIEPUPOBAHKE TIOHSATHIMHU: MHOKECTBO, DJIEMEHT MHOXKECTBA, TIOJMHOXKECTBO, MPUHAIICKHOCTh, HAXOXKICHUE MEepeceucHHs, O0bEANHEHHS TTOJMHOXKECTBA B TIPOCTEHIITNX
CUTYyaIUsX; -PEIICHHE CIOXKCTHBIX 33J]a4 Pa3HbIX THUIIOB HAa BCe apu(METUYECKHE ICHCTBHS, -IPUMEHEHHE CITOCO0a IMOMCKAa PEIICHUs 3a7add, B KOTOPOM PacCyXJICHUC
CTPOUTCS OT YCIIOBUS K TpPEOOBaHWIO WIM OT TpPeOOBaHMS K YCIIOBUIO; -COCTABJICHWE IUIAHA PEIICHUS 3aJ[aud, BBIJCIICHUE 3TAllOB €€ PEUICHHS, WHTePIpeTaIus
BBIYHCIIUTEIBHBIX PE3yJbTAaTOB B 3ajade, MCCICAOBAHUC IMMOJYYCHHOTO PEIICHUS 3a7aud; -HaXOXKIACHHE MPOICHTAa OT YHCIA, YUCIA MO MPOIEHTY OT HEro, HaXOXICHUS
MPOIIEHTHOTO OTHOIIEHUS JIBYX YMCEN, HAX0XKICHUS MPOLIEHTHOT'O CHIXKECHUS MITH TIPOIICHTHOTO MOBBIICHHS BETMUUHBI; -PEIICHUE JIOTHYSCKUX 33]1a4;

3). Pa3Butue npeCTaBIeHUN O YHCIIE M YMCIOBBIX CUCTEMaX OT HATYPAJIbHBIX JI0 ICHCTBUTEIbHBIX YHCEIT, OBJIaJICHUC HABBIKAMHU YCTHBIX, ITUChbMEHHBIX, HHCTPYMEHTAIBHBIX
BBIYMCJICHUN: -ONCPUPOBAHKME TMOHATHSIMH: HATypaJbHOE YHCIIO, IIEJI0O€ YMCIIO, OOBIKHOBEHHAs APOOb, JECATUYHAs IpOOb, CMEIIAHHOE YHWCIIO, PAIMOHAIBHOE YHCIIO,
HpPpaIMOHATIBbHOE YHCII0;-UCIIOIb30BAHUE CBOMCTBA YUCEN W 3aKOHOB apu()METHUSCKUX OINEPALMH C YMCIAMH NPHU BBIMOJHEHUU BBIYUCICHUH; -UCIIOIb30BAaHUE TPU3HAKOB
nenuMocTd Ha 2, 5, 3, 9, 10 mpu BBIIOTHEHWU BBIUMCICHUN M PEUICHUU 3aJ]a4; -BBINOJHEHHE OKPYTJEHUS YHCENl B COOTBETCTBHHU C MPABHJIAMU; -CPAaBHEHUE UHCEI; -
OLICHMBAaHUE 3HAYEHUS KBAJAPATHOIO KOPHS U3 MOJIOKUTEIBHOTO LIEJIOr0 YUCTA.

4). OpnajneHWe CHMBOJIBHBIM SI3BIKOM aireOpbl, MPHEMaMH BBIOJHEHUS TOXKICCTBEHHBIX NPeoOpa3oBaHUIl BHIPAKEHHW, PEIICHUs YpaBHEHHH, CHCTEM YypaBHEHH,
HEPaBEHCTB M CHUCTEM HEpPaBEHCTB; YMEHHUS MOJEIHPOBaTh PEabHBIC CUTYallMd Ha sI3bIKE anreOpbl, MCCIIEAOBaTh MOCTPOSHHBIE MOJCIH C HCIONB30BAaHMEM amrapara
anreOpbl, UHTEPIPETUPOBATH MOTYUEHHBIH PE3YNIbTaT: -BBIITOJHEHNE HECIOKHBIX MTPeoOpa30BaHMid sl BRIYMCIICHHS 3HAUCHUI YMCIIOBBIX BBIPAKCHUH, COEPIKALINX CTETICHN
C HATypaJbHBIM TIOKa3aTelleM, CTETICHH C LENIbIM OTPUIATEIbHBIM TIOKa3aTeNleM; -BBITIOJHEHUE HECIOXKHBIX MPeoOpa3oBaHuil LENbIX, APOOHO PAllHOHATBHBIX BBHIPAKEHUH U
BBIp)KEHHH ¢ KBaJpaTHBIMU KOPHSIMH; PacKpbIBaTh CKOOKH, IPUBOIUTH MOJIOOHBIE cllaraeMble, UCTIONIL30BaTh (POPMYITBI COKPAIIEHHOTO YMHOXEHNS ; -pelIeHUe TNHEHHBIX 1
KBaJpaTHBIX YPaBHEHHH U HEPABEHCTB, YPAaBHEHUH M HEPABEHCTB, CBOISIIMXCS K JIMHEHHBIM WJIM KBaJpPaTHBIM, CHCTEM ypaBHEHHUI W HEPABEHCTB, M300paKeHUE peIIeHUH
HEPABEHCTB U MX CUCTEM Ha YUCIIOBOM MPSIMOH.

5). Omnagenue cucteMod (YHKIIMOHAJBHBIX IOHATHIA, pa3BUTHE YMEHHUS HCIONB30BaTh (YHKIUOHAIBLHO-TpaHuUecKre Mpe/CTaBiICHUs Ul PEIICHUS Pa3IHYHBIX
MaTeMaTHYECKUX 3aJ1ay, /Ul OTNHMCAaHUS U aHAJIN3a PeaJbHBIX 3aBUCUMOCTEH: -OmpeieNieHIe MOI0KeHNU TOYKU M0 €€ KOOpAMHATaM, KOOPIUHATHI TOUYKH 10 €€ MOJI0KEHHIO Ha
IUIOCKOCTH;, -HaXO0X/A€HHUE 10 rpaduKy 3HaYeHUH QyHKIMH, 00JIAaCTH ONpENeIeHHs], MHOXKECTBAa 3HAUCHNUH, HyJIeH (PyHKIMH, TPOMEXYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEKYTKOB
BO3pacTaHusl U yObIBaHMS, HAaHOOJBIIEro M HAUMEHBLIETo 3HaYeHUs1 (DYHKUMH; -TIOCTPOeHHE rpaduKa JMHEHHON M KBaIpaTHdHOW (DyHKUHMH; -OnepupoBaHre Ha 0a30BOM
YPOBHE MOHATHAMU: NOCIEI0BATENBLHOCTD, apupMeTHIECKask IPOTPECCHs, TeOMETPUYECKask IPOTPECCHST; -UCII0JIb30BaHNE CBOWCTB JIMHEHHON M KBaJpaTHYHON QYHKUMI 1 nX
rpadMKOB NpHU peIIeHUH 33134 U3 APYTHX YUEOHbBIX IPEIMETOB.

6) (I)OpMI/IPOBaHI/Ie CHCTEMAaTHYSCKUX 3HAHUM O IIJIOCKHX (bnrypax n Hux CBOﬁCTBaX, HpC,Z[CTaBJ'IeHI/Iﬁ ) HpOCTCfIIHHX MMPOCTPAHCTBCHHBIX TCJIaX; PAa3BUTUC YMCHI/Iﬁ
MOZACIIUPOBAaHUA PCaIbHBIX CI/ITyaLII/Iﬁ Ha SA3BIKEC T'COMCTPUH, HUCCICIOBAHUA HOCTpOCHHOﬁ MOACIN C HUCIOJIb30BAHUEM TI'COMCTPHUCCKUX IIOHATUH M TCOpPEM, allraparta
aﬂre6p1,1, peUICHUA Tr€OMCTPUICCKUX WU MPAKTUYCCKUX 3aJia4v: -OIICPUPOBAHUC HA 06a3oBoM YPOBHC NOHATUAMUA: PABECHCTBO (I)I/Il"yp, Napa/uvICJIbHOCTb U ICPHCHAUKYISAPHOCTD
NpAMBIX, YIVIbI MCKAY HOPAMBIMH, NCPHICHAUKYJIAP, HAKIOHHAA, MPOCKIUA; -IMIPOBCACHUC AOKA3aTCIILCTB B I'COMCTPHUHU; -OIICPUPOBAHUC HaA 0a30BOM YPOBHEC NOHATUSAMU:
BCKTOp, CyMMa BEKTOPOB, ITPOU3BCACHUC BCKTOPA HA YHUCJIO, KOOPAMHATLI HA MJIIOCKOCTHU,;-PCHICHUC 3aJa4 Ha HAXOKACHHUC ITCOMCTPUUICCKUX BCIIMYUH (,Z[J'II/IHa " pacCTOSAHUC,
BCJIMYMHA yTJIa, rmoma;[},) oo 06pa3uaM WJIN AJITOpUTMAaM.
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7). OBnaneHne NMPOCTEHIIMMH CIIOCOOAMHU TIPE/ICTABICHHUS W aHAIHM3a CTATUCTUYECKUX JAHHBIX; (OPMUpPOBAHWE NMPENCTABICHUH O CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B
pPEaTbHOM MHPE H O Pa3IHYHBIX CIIOC00aX WX M3YYEHUS, O IPOCTEUIITUX BEPOATHOCTHBIX MOJIEIISIX; PA3BUTHE YMEHHUH H3BIEKaTh HH(OPMAITHIO, PEACTABICHHYIO B TaOIHIIaX,
Ha AuarpaMMax, rpa)ukax, OnUChIBaTh U aHATU3UPOBATH MACCHUBHI YHMCIIOBBIX JAHHBIX C TIOMOIIBIO MOAXOSAIINX CTATUCTUUECKUX XapaKTePUCTUK, UCIIOIb30BaTh IOHUMAaHKE
BEPOSTHOCTHBIX CBONCTB OKPY)KAIOIIUX SBJICHUN NP NPUHATHH PEUICHUIA: -pOpMHUpPOBaHHUE MPEACTABICHHUS O CTATUCTHUSCKUX XapPaKTEPUCTHKAX, BEPOSITHOCTH CIYyYailHOTO
COOBITHUS; -PEIICHUE MPOCTEHIINX KOMOWHATOPHBIX 3a/iay; -ONPENICICHHE OCHOBHBIX CTATHCTUYCCKUX XapaKTEPUCTUK YHUCIIOBBIX HAaOOpPOB; -OIICHUBAaHUEC U BHIYUCIICHUE
BEPOSTHOCTU COOBITHS B TPOCTCUIIINX CYYasiX; -HATUYHE MMPEACTABICHUS O POJIM NMPAKTUYCCKH JIOCTOBEPHBIX U MaJOBEPOSTHBIX COOBITUH, O POJIM 3aKOHA OOJIBIINX YUCEI B
MAaCCOBBIX SIBJICHHSIX; -yMEHHUE CPaBHHUBATb OCHOBHBIC CTATHUCTHYECKHE XAPAKTECPUCTHKH, MOJYUYCHHBIE B MPOIECCE PEUICHUS MPUKIAAHON 3a/ayud, U3YUCHHS PEabHOTO
SIBIICHUSL.

8). PasBuTne yMeHMiI NPUMEHSATh WM3YYEHHBIE TOHSTHS, PE3YNbTaThl, METOABI AJS PEHICHUS 3aJad MPaKTHYECKOTO XapakTepa W 3aiad M3 CMEXKHBIX TUCHUIUIMH C
WCTIONB30BaHUEM IPU HEOOXOAMMOCTH CIIPABOYHBIX MaTEPUANIOB, KOMITBIOTEPA, TOJIb30BATHCS OLIEHKON U MPUKHUIKOM MPH MPaKTUYECKUX pacdeTax: -pacro3HaBaHUe BEPHBIX
U HCBCPHBIX BBICKa3LIBaHHI>'I; -OIICHUBAHUC PC3YJILTATOB BBIYMCIICHHUI IIpyu pCIICHUHU MPAKTUYCCKUX 3aAad, -BbIIIOJHCHHUEC CpPpAaBHCHUA YUCCII B PCAJIBHBIX CUTyallUsdX; -
HUCIIOJIB30BaHUEC YHUCJIOBBIX Bblpa)KeHI/Iﬁ IIpyu PCHIICHUMN IMMPAKTHYCCKHUX 3aJad M 3aJjad U3 APYTux y‘lC6HBIX mpeaAMETOB; -pCHICHUC IMPAKTUYCCKUX 3aJad C MPUMCHCHHUCM
MPOCTEHIINX CBOICTB (pUTYD; -BHITIOTHEHNE POCTEHUIIIX TTOCTPOSHUH 1 M3MEPEHNH Ha MECTHOCTH, HEOOXOAMMEBIX B PeaTbHON KH3HH.

BoinyckHuK HayyuTces B 7-9 Kjaccax (/151 HCHOJIB30BAHNMS B NMOBCEIHEBHOI KU3HU U o0ecnieyeHHs] BO3MOKHOCTH YCIENIHOTO MPO/I0JIzKeHUsI
o0pa3oBaHusi Ha 6a30BOM YpOBHe)

DJieMeHTHhI TEOPHMH MHOKECTB H MATEMATHYECKOM JIOTHKH

L] OHGpI/IpOBaTI) Ha 63.3OBOM ypOBHe1 INOHATUAMU: MHOXKECTBO, 3JICMCHT MHOXXECTBA, IIOAMHOXKECTBO, HpI/IHaI[J'Ie)KHOCTI);

®  3a/aBaTh MHOKECTBA MEPEYUCICHUEM HX JJIEMEHTOB;

L] HaXOOUTh nepecequHe, O6’B€I[I/IHCHI/IG, IIOIMHOXKECTBO B HpOCTGI\/'IHH/IX CI/ITyaIII/IﬂX.

B noeceoneenoi scuznu u npu uzyueHuu Opy2ux npeomemos:

®  CIOJIb30BaTh IpauyecKoe MPECTaBICHNE MHOXKECTB JJI ONKCAHUS pealbHBIX IMPOLECCOB U SBJICHUH, MPU PEIIEHUH 3a/1ad APYTuX y4eOHBIX
IIpeIMETOB

Yucaa

e OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATHUSMHU: HATYpaJlbHOE YHUCIIO, LIEJI0€ YUCI0, OOBIKHOBEHHAsI IpO0b, JeCATHYHAsA APoOb, CMEIIaHHOE YHCIIO,
paloHaIbHOE YHCII0, apU(PMETHUECKUN KBaIpaTHBIN KOPEHB;
HCIIOJIB30BaTh CBOMCTBA YUCEN U NPAaBUJIA JCHCTBUN IIPU BBIIIOJHEHUN BBIYMCIICHU;
MCII0JIb30BaTh IPU3HAKY I€TTUMOCTH Ha 2, 5, 3, 9, 10 npy BBINOIHEHNH BBIYMCICHUI U PEILIEHUN HECIIOKHBIX 33/a4;
BBIIIOJIHATH OKPYIJVIEHUE pallMOHAIbHBIX YMCENI B COOTBETCTBUU C IIPaBUIIAMU;
OLICHMBATbh 3HAYECHHUE KBAAPATHOI'O KOPHS U3 IOJIOKUTEIBHOIO LEJIOT0 YHUCIIa;

1 o o o
3,HGCL n fajnee — paclio3HaBaTb KOHKPETHBIC NMPUMEPLL 06IIII/IX NOHATUM MO XapaKTCPHLIM IPU3HAKAM, BBIINOJHATL ACUCTBUSA B COOTBECTCTBUU C OIPCACIICHUEM U HNPOCTCUIINMU

CBOICTBaMHU HOHﬂTHﬁ, KOHKPETHU3NPOBATh IPUMEPAMHU 06IHI/I€ IIOHATHS.
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e  pacro3HaBaTh PAlMOHAIBHBIC U UPPALMOHAIBHBIE YNCIIA;

e  CpaBHUBATh YHCIIA.

B noeceoneenoi scuznu u npu uzyueHuu opy2ux npeomemos:

®  OLEHUBATh PE3YNbTATHI BBIYMCICHUN IIPY PEIICHUH NPAKTUYECKUX 3a/1a4;

e  BBIIIOJIHATH CPABHEHUE YHCEIl B PEATIbHBIX CUTYALUX;

®  COCTaBJIAThH YHCIIOBBIE BBIPAKEHUS MIPH PEILIEHUH ITPAKTUYECKUX 3a/1a4 U 337a4 U3 IPYTUX Y4eOHbIX IPEIMETOB

ToxnecTBeHHbIE IPe0OPa30BaHUS

e  BHIMonHATH HECTOXKHBIE TPEOOPA30BAHMS IS BEIUMCIICHUS 3HAUEHUH YMCIIOBBIX BBIPAKEHUH, COJIEPKAIUX CTEIICHN C HATypaJIbHBIM MTOKa3aTeseM,
CTEINEHHU C LEJIBIM OTPULIATEIbHBIM IIOKA3aTENIEM;

®  BBINOJIHATH HECIOXKHBIE TPE0OpPa30BaHNUS LEIbIX BBIPAXKEHUIN: PaCKPbIBaTh CKOOKH, IPUBOAMUTH IOJOOHBIE CaracMble;

®  UCHOJb30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXKEHUS (KBaJpaT CyMMbI, KBaJIpaT Pa3HOCTH, Pa3HOCTh KBaJApaToB) Ui YIPOLICHUS BBIYMCICHUN
3HA4YECHUM BBIPAXKECHU;

®  BBINOJIHATH HECIOXKHBIE TPe0Opa3oBaHus APOOHO-IIMHEHHBIX BEIPAKEHUH.

B noéceonesnoii yrcusnu u npu usyueHuu Opyux npeomemos:

®  [IOHUMAaTh CMbICJI YHUCJIA, 3ALIMCAHHOIO B CTAH/AAPTHOM BUJIE;

e onepupoBaTh Ha OA30BOM YpOBHE IOHSATUEM «CTaHAAPTHAS 3aIUCh YUCIIa»

YpaBHeHus U HePaBEeHCTBA

e  OnepupoBaTb Ha 6a30BOM YpOBHE HNOHSATUSMH: PABEHCTBO, YUCIOBOE PABEHCTBO, YPAaBHEHHE, KOPEHb YPABHEHUS, PELLICHUE YPaBHEHUS, YHCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEILIEHNE HEPABEHCTBA;

®  IPOBEPATH CIPABEIIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JMHEWHbIE HEPaBEHCTBA M HECTIOKHBIE HEPABEHCTBA, CBOSILINECS K TMHEWHBIM;
pelaTh CUCTEMBI HECIIOKHBIX JIMHEWHBIX YPAaBHEHUN, HEPABEHCTB;
MIPOBEPATH, SIBJISETCS JIM JJAHHOE YKMCIIO PELIEHUEM YPaBHEHUS (HEPaBEHCTBA);
pelaTh KBaJlpaTHbIe YpaBHEHUSI OJJHUM U3 CIIOCOOOB;
n300pakaTh peIIeHUs] HEPABEHCTB M UX CUCTEM Ha YUCIIOBOM MPSAMOH.

B noéceonesnoii sicusnu u npu usyuenuu Opyux npeomemos:

®  COCTaBJIATDH U PELIaTh JIMHEHHbIE YpaBHEHUS IIPU PELLICHUH 3aa4, BOSHUKAIOLIUX B IPYTUX YUEOHBIX MPEAMETax

DOyHKIUHA

®  HAXOJAUTh 3HaUeHHE (PYHKIMHU MO 33JaHHOMY 3HAYCHHIO apTyMEHTa,

®  HaxOJUTh 3HAYEHME apryMEHTa M0 33/IaHHOMY 3HaYeHHUI0 QYHKIIMU B HECTIOKHBIX CUTYaIUsX;

®  OmIpeleNsTh MOJ0KEHHE TOUKH 10 e€ KOOpAuHaTaM, KOOPJAMHATHI TOYKHU O €€ MOJO0KEHUIO Ha MIIOCKOCTH;

e 10 rpaduKy HaXOAUTh 00JIACTH ONPEEICHUS, MHOXKECTBO 3HAUEHUHN, HYIU (PYHKIIMH, TIPOMEKYTKH 3HAKOIIOCTOSTHCTBA, IPOMEKYTKH BO3pACTaHUS
1 yObIBaHMsI, HanOOJIbIIIEEe U HAaMEHbIlIee 3HaUeHHe (DYHKIUU;

®  CTpOUTH IpaduK JUHEHHON QyHKINH;



,ﬂ,OKYMeHT noanncaH QHEKTDOHHOﬁ noanucolo.
®  TIPOBEPATH, ABJISICTCS JIU JaHHBIN rpaduk rpaduKoM 3a1aHHON PYHKIIMU (JIMHEWHOW, KBaIpAaTUIHOM, 0OpaTHON MPOMOPIIMOHATIEHOCTH);
® [IPUMEPHO ONPEAETATh KOOPAUHATHI TOUKH NepeceueHus rpadukoB QyHKIUM;
e  omepupoBaTh Ha OA30BOM YPOBHE MOHSATHUSIMU: TIOCTIEIOBATEIIBLHOCTD, apU(PMETHIECKAsl POTPECCUS, TEOMETPUUYECKAs IPOTPECCHS;
e  pemarh 33Ja4d HAa IPOTPECCUH, B KOTOPBIX OTBET MOXET OBITh IMOJIy4eH HEMOCPEICTBEHHBIM MOACYETOM 0e3 mpuMeHeHus (opMyI.
B noeceoneenoi scuznu u npu uzyueHuu opy2ux npeomemos:
®  HCIOJNBb30BaTh TpadUKHU peajbHBIX MPOLIECCOB W 3aBUCUMOCTEH [JIsi OMNpENeNIeHHs HX CBOWCTB (HaWOONbIIME W HAaWMEHBIIME 3HAYCHMUS,
MIPOMEXYTKH BO3pACTaHUsI U YObIBaHUS, 00JIACTH MOJOKUTEIBHBIX U OTPULATENIbHBIX 3HAYSHHUH U T.11.);
®  UCMOJB30BaTh CBOMCTBA JMHEHHOW (DYHKIIMHU U €€ TpaduK MpH pelIeHUH 3a7a4d U3 IPYTUX YIeOHBIX IPEIMETOB
CraTucTHKAa ¥ TeOpusi BEPOSITHOCTEI
e lIMeTh mpencTaBiICHUE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTHU CIIy4ailHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1a4yax;
peliaTh mpocTeiiire KOMOMHATOPHBIE 3a/1a4l METOAOM IPSIMOTO U OPTaHW30BaHHOTO Mepedopa;
MIPEJICTABIIATh TaHHBIC B BUJIE TAOJHII, TUarpamMmm, rpaduKos;
YUTaTh HHOOPMAIIHIO, TPECTABICHHYIO B BHJIE TaOJIMIIBI, AUATPAMMBI, rpaduKa;
OIpeaACIATL OCHOBHBIC CTATUCTUYCCKUC XaAPAKTCPUCTHKHU YHCIIOBBIX Ha60pOB;
OLCHUBATHb BCPOATHOCTDH COOBITHS B HpOCTCfIIHHX ClIydasx,
HUMCETH NPCACTABJICHUC O POJIM 3aKOHA OOJIBIIINX YHMCE B MACCOBBIX SIBIICHUSIX.
NO6CEOHEBHOIUL HCUIHU U NPU UZYUEHUU OPY2UX NPEOMEM08:
OLICHHUBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METOAOM Tiepebopa;
MMETh MPEJCTABICHNE O POJIU MPAKTUYECKHU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUI;
CpaBHHUBATb OCHOBHBIC CTATUCTUUCCKUE XAPAKTCPHUCTHUKH, IMOJTYYCHHBIC B IMTPOLECCC PCIICHUA HpHKHaI[HOﬁ 3aaa4u, U3y4CHHU pCaJIbHOTO SABJICHU A,
OICHUBATH BEPOATHOCTH PCAJIbHBIX COOBITUH U SIBJIEHHH B HECIIOKHBIX CUTyallusiIx
TexcToBbIe 3a1aun
e PemaTh HeCOXKHBIE CIOKETHBIE 3a/1a4H Pa3HbIX TUIIOB Ha BCe apu(MeTHYeCKUe NeHCTBUS;
®  CTPOUTH CXEMATHUECKUN YepTEX WIH APYTyI0 KPaTKYIO 3amuch (Tabiuiia, cxema, pUCYHOK) Kak MOJIeNb TeKCTa 3aJaui, B KOTOPOIl JaHbI 3HAYCHUS
TPOWKH B3aUMOCBSI3aHHBIX BEJIMYUH, C IENIbIO MIOMCKA PEIICHUS 3a7auu;
®  OCYIIECTBIISATH CIIOCOO MOMCKA PEHICHHUS 3a/1a4i, B KOTOPOM PACCYKJIEHUE CTPOUTCS OT YCIOBHUS K TPEOOBaHMIO, IPU TIOUCKE PEIICHUS 33134, HITH
0T TpeOOBaHUS K YCIOBUIO;
®  COCTaBJIATH IUIAH MPOIIECCca PEIICHHS 3a/1a4H;
BBIJACIIATD 3Tallbl PECIICHUA 3a/1a4M;
HHTEPIPETHPOBATH BEIYUCIUTEIBHBIC PE3YJIBTATHI B 33/1a4€, HCCIICIOBAThH MOJYYSHHOE PEIICHUE 3a/1a4H;
3HATPH pa3IMure CKOPOCTEH 00BEKTa B CTOSUCH BOJIE, POTHB TCUCHHS H 110 TCUCHHIO PEKH;
pelIaTh 3aa4n Ha HaXOXKJICHUE YaCTH YHCiIa M YUCIIA TI0 €r0 YacTH;
L pelaTh 3aJja4r pasHbIX THUIIOB (Ha pa60Ty, Ha IOKYIIKH, Ha )IBI/I)KGHI/Ie), CBA3LIBAIOIINX TPH BCIWYHHBI, BBIACIIATH 3TH BCIHMYHUHBI U OTHOLICHUA
MEXy HIMH;

....w......



[IOKYMEHT NoANUCaH 3NEKTPOHHOM NOAMUCHIO.
®  HAXOJIUTh IMPOLEHT OT YMCIIA, YACIIO MO MPOLEHTY OT HET0, HAaXOAUTh IPOLEHTHOE CHUKEHUE WIIM MPOLEHTHOE MOBBIILIEHUE BETUYNHBI,
®  pElIaTh HECJIOKHBIE JIOTUYECKUE 3a]1a4l METOJIOM PACCYXKICHUM.
B noeceoneenoi scuznu u npu uzyueHuu opy2ux npeomemos:
® BBIJIBUraTh TMIIOTE3bl O BO3MOXHBIX MPEAESIbHBIX 3HAYCHHIX YHCIOBOTO OTBETA 3a/1a4H (eJ1aTh MPUKUIKY)
HUcTopusi MaTeMaTHKH
e OnuceiBaTh OT/EIbHBIC BBIIAIOLIUECS PE3YNIbTAThI, I0JYYEHHBIE B X0/1€ Pa3BUTUS MATEMATUKH KaK HayKH;
e 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX ABTOPOB, B CBA3U C OTEYECTBEHHOW U BCEMUPHON UCTOPUEH;
® [IOHMMATh POJIb MATEMAaTUKHU B pa3BuTuu Poccun
Metoabl MaTeMaTHKH
e [IpuMeHATH U3BECTHBIE METO/IBI IPU PELICHUH CTAaHAAPTHBIX MAaTEMaTUUYECKUX 3a/a4;
® 3aMeyaTh U XapaKTepU30BATh MATEMATHUYECKUE 3aKOHOMEPHOCTH B OKPYXKAIOILIEH JeHCTBUTEIbHOCTH;
® [IPUBOJUTH NPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPHUPOJE, B TOM YHCIE XAPAKTEPU3YIOIIMX AICTETUKY OKPYKAIOLIEro Mupa u

IIPOU3BEICHNN HCKYCCTBA

BbIHyCKHI/IK MOJYYHUT BO3MOKHOCTH HAYYUTLCH B 7-9 kaaccax AJIA o0ecrneyeHHusT BO3MOKHOCTH YCIemHoro mpoaoJizkeHust 06p330BaHHﬂ Ha

0a30BOM U yIJ1y0J1éHHOM YPOBHAX

DJIeMeHThbI TeOPMU MHOKECTB 1 MATEeMAaTH4YeCKO JIOTUKH

L4 Onepupoeamb2 NOHAMUAMU. MHOICECMB0, XAPAKMEPUCMUKU MHOIMCecmeda, 31eMERmM MHoalcecmeda, nycmoe, KOHe4YHoe U beckoneunoe MHOIHCECMEBO,
I’lOdMHODfCéCWl60, npuHad]leDiCHOCl’l/Ib, BKJIIDUYEHUE, pABEHCNBO MHOJMCECme,

®  u300padcamv MHONCECMEA U OMHOUEHUE MHOICECME C NOMOWbIO KPY208 Diinepa

e  onpeodenamov NPUHAONIEHCHOCb DTIEMEHMA MHOICECMEBY, 00bEOUHEHUIO U NEPeceyenuio MHOXCECmS,

L 3a0a6aMmb MHONCECMEO C NOMOUWBIO NePeYUCTIEHU DTIEMERNTO6, C/I06E€CHO20 ONUCAHRUA,

L onepupoeamsb NOHAMUAMU. 6bICKA3bI6AHUE, UCMUHHOCNb U JIOHCHOCNIb  BbICKA3bI6AHUA, Oompuyanue BbICKA3bIBAHUL, onepayuu HAO

8bICKA3bIBAHUAMU. U, UTU, He, YCIO8HbIE BbICKA3bIBAHUS (UMNIUKAYUU),
®  CMpoums 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3bIGAHUII.
B noeceonesnoit yscuznu u npu uzyueHuu Opy2ux npeomemos:
®  CcmMpoumbs YenouKu yMO3aKatOUeHUll Ha OCHOBe UCNOIb308AHUS NPABGUIL JIOUKIL,
®  UCNONB308AMb MHONCECMEBA, ONEPAYUL C MHOINCECMBAMU, UX epaduueckoe npedcmasieHue 0Jisk ONUCAHUS PEaNbHbIX NPOYECCos8 U AGIEeHULL

Yuciaa

2 o o
BHGCL " Jajie€ — 3HaTb ONPCACIICHUC MOHATHA, YMEThb HOACHATH €TI0 CMbBICII,YMETh UCIIOJIb30BATh IMOHATHUC U €0 CBOUCTBA IIPU NPOBCACHHUU PACCYIKJACHUHU, JOKA3aTCIbCTB, PCIICHUN

3a7a4.



[ OKYMeHT noanucaH 31eKTPOHHO NOAMUCHIO.

e Onepuposamv NOHAMUAMU: HAMYPATbHOE YUCIIO, MHONCECMBO HAMYPATbHBIX YUCE], Yelloe YUCTIO, MHONCECMBO YeblX Ylucell, 00bIKHO8eHHAs Opobb,
decamuunas O0podb, CMeUlaHHoe YUCIO, PAYUOHANbHOE YUCIO, MHONICeCM80 pPAYUOHAIbHLIX HUCel, UPPAYUOHAIbHOE HYUCIO, KBAOPAMHbIL KOPEHb,
deticmeumenbHoe YUcio, 2e0MeMmpPUdecKas UHmMepnpemayus HamypaibHblX, Yeablx, PAaYUoHANIbHbIX, 0eUCMEUMENbHbIX YUCel,

®  NOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCA,

8bINOHAMb GLIYUCTIEHUS, 8 MOM YUCTE C UCNOIb308AHUEM NPUEMO8 DAYUOHATILHBIX 8bIYUCTICHU,
ucnov3osams npuznaxu oenumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u npoussedenusi npu 8bINOIHEHUU BbIYUCTEHUL U PeUeHUU 3a0al,
BbINOIHAMb OKPY2leHUe PAYUOHANbHBIX YUCe] C 3A0AHHOU MOYHOCMbIO,
CPAasHUBAMb PAYUOHATbHBLE U UPPAYUOHATbHBLE YUCAA,
VROPAOOUUBAMb YUCILA, 3ANUCAHHBIE 8 8UOE 0OBIKHOBEHHOU U 0eCAMUYHOU OpooU,
naxooums HOI u HOK u ucnonvzosams ux npu pewieHuu 3a0ad.

NOBCEOHEBGHOIU HCUIHU U NPU U3YUEHUU OPY2UX RPEOMEMm08:
NPUMEHAMb NPABUNA NPUOTIUNCEHHBIX LIYUCTICHULL NPU PeuleHUY NPAKMUYeCKUX 3a0ay U peueHuu 3a0ay opy2ux y4eOHvlx npeomemos,
8bINOHAMb CPAGHEHUE PE3VIbIMAMO8 8bIYUCTEHUL NPU PeuleHUU NPAKMUYECKUX 3a0a4, 8 MOM YUCIe NPUOTUNCEHHBIX GbIYUCTICHUN,
CcOCmMasnaAms U OYEHUBAMb YUCTIO0BbLE BLIPANCEHUS NPU PEULeHUU NPAKMUYECKUX 3a0aY U 3a0ay U3 Opyeux y4eOHbIX npeomemos;
3anuUcvLI8ams U OKpY2msb YUCL08ble OAHHbIE PEANIbHbIX 8ETUYUH C UCNONb308AHUEM PA3HBIX CUCTEM USMEPEHUS

ToxnecTBeHHBbIE IPe0OPa30BAHUA

o Onepuposamv NoHAMUAMU CINENEHU C HAMYPATbHbIM NOKA3amenem, CmeneHu ¢ yeavlM OmpuyameibHulM NOKA3amenem,

®  GLINOJIHAMb NPEOOPA30BAHUSL YETbIX GbIPAICEHUN. OelicmBuUs ¢ 0OHOUIeHaMU (CNoJICeHUe, 8blYUmMAaHue, YMHONCeHUe), 0eticmeus ¢ MHO20YIeHaMU
(cnooicenue, goluumanue, YMHONCeHUe),

®  GLINOJIHAML PA3NOJCEHUE MHO20UNIEHO8 HA MHOJMCUMENU OOHUM U3 CHOC0008: @blHeceHUue 3a CKOOKY, 2pYNnUposKd, UCNONb308aHUe HOopMYIL
COKPAUIEHHO20 YMHOIUCEHUS,

®  gvidenamb K8AOPAam CyMMbl U PAZHOCMU OOHOYJIEHO8;

®  pPAcCKNaovbI8amb HA MHOMCUMENU KGAOPAMHbIUL MPEXUNEH,

®  GLINOJIHAMb NPEOOPA30BAHUS BbIPANCEHUT, COOEPHCAUUX CMENEeHU C YenblMU OMPUYAmenrbHbIMU NOKA3AMENIMU, Nepexooums om 3anucu 8 euoe
cmenenu ¢ YeavlM ompuyamenbHblM noKazamenem K 3anucu 8 guoe opoou;

®  GLINOIHAMb NPeodPA308aHUs OPOOHO-PAYUOHANLHBIX BbIPANCEHUU: COKpaweHue Opobell, npugedeHue dancedpaudeckux oOpobeu K odwemy
3HaMeHamento, Cl0JNCeHUue, YMHOJICeHUe, OeleHue aneebpauyeckux opobell, 8o38edeHue aneebpauyeckol 0podoU 8 HAMYPANbHYIO U Yenyio OMpUuyamenbHyo
cmenemb,

®  BLINOIHAMb NPEOOPAZOBANUS BLIPANCEHUU, COOEPAHCAUUX KBAOPAHBIE KOPHU,

®  gblOENAMb K8AOPAM CYMMbL UNU PASHOCMU O8YYIICHA 8 BbIPANCEHUSIX, COOEPHCAUUX K8AOPAMHbIE KOPHU

®  BLINOIHAMb NPEoOPAZ0BAHUS BLIPANCEHULL, COOEPAHCAUJUX MOOYITb.

B noeceonesnoit ycuznu u npu uzyuenuu Opy2ux npeomemos:

®  GLINOIHAMb NPEoOPA308aHUA U OCUICBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM 8UOe;
®  GLINOIHAMb NPEeoOPA308AHUSA YENbIX BbIPANCEHUN NPU PEUeHUU 3A0ay OPY2UX YUeOHbIX NPeOMenos

....w......



,ﬂ,OKYMeHT noanncaH QHEKTDOHHOP’I noanucolo.
YpaBHeHusI 1 HEPABEHCTBA

e Onepuposamv NOHAMUAMU: YPABHEHUE, HEPABEHCMBO, peuleHue YPAGHEHUs, peuleHue HepaseHcmed, pAeHOCUIbHbIE YPAGHeHUs, 00aacmo
onpeodenienus ypaerHeHus (HepaseHcmaea, Cucmemsl YpasHeHUll Ul HepageHcms),

®  peuwams UHElHblE YPAGHEHUS U YPABHEHUS, CB0OUMbLE K TUHENIHbIM C NOMOUbIO MONCOECHBEEHHbIX NPEO0OPA308AHUL,
®  pewams KAOPAmMHbvle YPAGHEeHUs U YPAGHEHUS, CBOOUMbLE K KBAOPAMHBIM C NOMOUBIO MONCOECBEHHBIX NPe0OPA308aHULL
®  pewamsb OpOOHO-TUHELHbLE YPABHEHUS,

*  pewams npocmetiuiue uppayuonanvhvie ypasuenus: ([ (x) =a, Jf () =+ /g (x);

pewams ypasenus éuda X" =a;
pewams YpagHeHuss ChoCOO0M pPa3N0HCeHUs HA MHONCUMENU U 3AMeHbl NePeMeHHOU,
UCNONL3068AMb MEMOO UHMEPBALO8 OJisl peUeHUs YeablX U OPOOHO-PAYUOHATbHBIX HEPABEHCNE,
pewams JuHeliHble YPAGHeHUS U HepaBeHCmEa ¢ Napamempamu,
peuams HeclodCHble K8aOpammbvlie YPAaeHe sl ¢ NAPAMEempoM;
Ppeuams HeCloHCHble CUCMEMbL TUHEIHbIX YDAGHEHUI C Napamempamu;
Peuamsp HeCloNCHble YPAGHEHUSL 6 YELbIX YUCLAX.
B noeceonesnoit scusnu u npu uzyueHuu Opy2ux npeomMenos:
®  cocmaenams U peulams JUHeliHble U K8AOpamHbule YPAGHEeHUs U YPAGHEHUS, K HUM CBOOAWUECs, CUCeMbl TUHEUHbIX YDAGHEHU U HepaABeHCME NP U
peuteHul 3a0ay Opy2ux yueOHvlX npeomMemos;
®  GLINOIHAMbL OYEHKY NPABoono0oduUs pe3yibmamos, NOAVYAeMblX NpU peuleHul JTUHEUHbIX U K8AOPAMHbLIX YPAGHEHUN U CUCMEM JIUHElHbIX
VPABHEHUll U HEPABEHCME NPU PEUEHUU 3A0ay OPYeUX YUeOHbIX NPeOMemos;
®  guLIOUpamb YpPAaeHeHUus, HepPaseHCmed UMW UX CUCeMbl, Ol COCMAGIEeHUs MAMeMamuyeckou Mooenu 3a0aHHOU pearbHOU CUmyayuu uiu
NPUKIAOHOU 3A0a4U;

®  yMemb UHMEPNPEeMuUposams NOJLYUEHHbLI NPU PEUEeHUU YPAGHEHUs, HePABEHCMEd UIU CUCTEMbl Pe3YIbmam 6 KOHMeKCme 3a0aHHOU PeanlbHOU
cumyayuuy uiu nPUKIAOHoU 3a0ayu

DyHKIUUHA

e Onepuposamv NOHAMUAMU. QYHKYUOHATLHASL 3A6UCUMOCTb, (DYHKYUS, 2pagur yHKyuu, cnocodvl 3a0aHus (QYHKYUU, apeyMeHm U 3HAYeHuUe
@yukyuu, obnacmv onpedeneHus U MHONICECMBO 3HAYEHUN (QYHKYUY, HYIU @OYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMYb (QYHKYUU,
YEMHOCMb/HEeYEMHOCMb QYHKYUU,

e . . . . k
® cmpoumbs epaguru TUHEUHOU, K8AOPAMUYHOU PYHKYUL, 0OpAmMHOU NPONOPYUOHATbHOCMU, DYHKYUU 6uoa. Y =a+ b’ y= Jx, y= Ix, y = |X| ;
X+
® Ha npumepe KeaOpaAMuuHOU QYHKYUU, UCnoIb308amev npeobpaszosanus epaguxa Gyuxyuu Y=f(X) ons nocmpoenus epagpuros @ynkyuii
y =af (kx+b)+c;
®  cocmasname YpaeHeHus NPAMOoU NO 3a0AHHBIM YCI0BUAM: NPOX00suell epes 08e MOUKU C 3a0AHHbIMU KOOPOUHAMAMU, NPoXoosaujell yepe3 OaHHYIO
MOYKY U NAPALIENbHOU OAHHOU NPAMOU,



[OKYMEHT NOANMUCAH 31EKTPOHHOMN MOAMMUCHIO.

® uccredosamv QyHKyuIo no eé epaghuxy;

®  HAXOOUMb MHOJNCECMBO 3HAYECHULL, HYIU, NPOMENCYMKU 3HAKONOCMOSHCIMEA, MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYULU,

®  onepuposamv NOHAMUAMU: NOCIE008AMENbHOCIb, APUDMEMUUECKAsl NPOPECCUsl, 2e0MeMpPUiecKds Nnpocpeccusl,

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2e0MEMPULECKYI0 NPOSPECCUIO.

B noeceoneenoi scuznu u npu uzyueHuu opy2ux npeomemos:

® ocyuecmeanams 8bl00p epaguKa peanbHoOl 3a8UCUMOCIU UTU NPOYECCd NO €20 XaAPAKMEPUCTIUKAM,

®  UCNONL308AMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU (PYHKYUU NPU peuleHUU 3a0ay U3 Opyeux y4eOHvlx npeomemos

CraTncTUKA U TeOpHsi BEPOATHOCTEM

e Onepuposamsv NOHAMUAMU. CMONIOYAMblE U KPY208ble OUASPAMMbL, MAOIUYybl OAHHBIX, CpedHee apugmemuyeckoe, mMeouaHa, Hauborvuiee u
Haumenbvulee 3HaueHus 8bl00PKU, paA3mMax 8blOOPKU, OUCHEPCUSl U CMAHOAPMHOE OMKIIOHEeHUe, CIYYAuHAsl USMEHYUBOCMb,

®  u3eIEeKaAmMb, UHGOPpMAYUIO, NPEOCMABNIEHHYIO 8 MADIUYAX, Ha OUACpAMMAX, epagurax;

® cocmaenames madIUYbl, CMPOUMb OUASPAMMYBL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv NOHAMUAMU. PAKMOPUAT YUCILA, NePeCMAHOBKU U COYemanus, mpey2oivHuk Ilackans;

®  Onepuposamv NOHAMUAMU: CAYYAUHBIL ONbIM, CAVYAUHLINL 6blOOP, UCHbIMAHUEe, JJeMeHmMAapHoe ClyyauHoe codvimue (Ucxoo0), Kiaccuieckoe
onpeodesierue epoAMHOCMU CYHAUH020 COObIMUS, ONePayul Hao CAYYAUHLIMU COOLIMUAMU, OCHOBHbIE KOMOUHAMOPHbBLE POPMYIbL;

®  npeoCcmasisimeb UHGOPMAYUIo ¢ NOMOWbIO Kpyeoe8 Jiliepa;

®  pewams 3a0a4u HA BbIYUCTIEHUE BEPOSIMHOCMU C NOOCUEMOM KOIUYECMEd 6APUAHMOE NO POPMYNAM KOMOUHAMOPUKU.

B noeceonesnoit scusnu u npu uzyueHuu Opy2ux npeomMenos:

®  u38TIE€KAMb, UHMEPNPEMUPOBAMb U NPEOOPA306bI6AMb UHDOPMAYUIO, NPEOCABIEHHYI0 8 MADIUYAX, HA OUASPAMMAX, epAPUKAX, OMPaXCAOUIO
CBOUCMBA U XAPAKMEPUCTIUKU PEATIbHbIX NPOYECCO8 U SAGLEHULL,

®  onpedenamv CMAMUCMudecKue XapaKxmepucmuxu 6blo0pox no maobauyam, ouazpammam, epapuKam, 8bINOJIHAMb CPABHEHUE 8 3A8UCUMOCTU OM
yenu peulenus 3a0ayu;

®  OYeHUBAMb 6EPOSIMHOCHIL PEAIbHBIX COOLIMULL U SIGTICHULL.

TexcToBbIE 3a7a4H

e Pewamb npocmoie U CLONCHbIE 3A0AYU PASHBIX MUNOE, A MAKHCE 3A0AYU NOBIULEHHOU MPYOHOCMU;

®  UCNONB308aMb PA3HblE KpAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0at OJisl NOCMPOEHUss NOUCKOBOU CXeMbl U peleHuss 3a0ay;

®  pasiuuames MOOeib MeKCma 1 Mooelb peueHus: 3a0ayu, KOHCMPYUpoB8ams K 0OHOU MOOeNU peuleHUs HeCI0HCHOU 3a0ad pasHvle MOOeIU meKcma
3a0ayqu;
3HAMb U NPUMEHAMb 00a CNOCObAa NOUCKA peuleHus 3a0ay (0m mpedo8anus K YCI08UIO U OM YCIA08USL K MPeb0BaAHUI0);
MOOeNUpo8ams PAcCyHcOeHus Npu NOUCKe peuleHUs 3a0ay ¢ NOMOWbIO 2pagh-cxemol,
8b10€IAIMb IMANBl PeUeHUs 3a0a4 U COOePAHCAHUe KAHCO020 IMand,

*  yMemb 6bIOUPAMb ONMUMALLHBIL MeMOoO peuweHUss 3a0ayu U 0CO3HABAMb 8bIOOP Memood, pPAcCMampusams paziuyHble Memoovl, HAXOOUMb
PasHvie peuleHus 3a0ayu, ecid 603MONCHO,

®  QHAMU3UPOBAMb 3aMPYOHEHUs NPU PEUeHUU 3a0al,



[lOKyMeHT noanucaH 3/1eKTPOHHOM NMOANUCHIO.
®  BHLINONIHAMb PA3IUUHBLE NPEOOPA308AHUSL NPEOJIONCEHHOU 3A0aAUlU, KOHCMPYUPOBAMb HOBble 3a0ayll U3 OAHHOL, 8 MOM YUCle 0Opammuble;
®  UHMEPNPeMUpPOB8amsb BbIUUCTUMENbHBIE PE3YTbMambl 8 3a0aue, UCCe008amb NOIYUeHHOe peuleHue 3a0adu;
®  QHANU3UPOBAMb BCEBOIMONCHBIE CUMYAYUU B3AUMHO20 DPACNOJIONCEHUS 08YX O00BLEKMO8 U UBMEHEeHUe UX XapaKkmepucmuk HpU COBMECHHOM
08UdICeHUU (CKOPOCMb, 8peMsl, PACCMOsHUE) NPU peuleHUU 3a0ay Ha 08UNCEHUe 08YX 00bEKMO8 KaK 6 0OHOM, MAK U 8 NPOMUBONOLONCHBIX HANPABLEHUSIX,
®  UCCe008amb 8CEB03MOIICHbIE CUMYAYUU NPU PeUuleHUU 3a0ay Ha 08UNCEHUE NO peKe, PACCMAMPUBAMb PA3HbIE CUCTEMbL OMCYEMA,
®  pewams pazHo0OPasHvle 3a0ayU «HA YACUY,
®  pewams U 000CHOBVIBAMb C8OE peleHUe 3a0ay (8bl0eNamMb MAMeMamu4eckyo 0OCHO8Y) Ha HAXOMCOeHUe YaCmu YUCIA U YUCIA N0 e20 YACmU Ha
OCHOB8€ KOHKPEMHO020 CMblCIA OpoouU;
®  0co3HaBamv U 0OBLACHAMb UOSHMUYHOCb 3A0AY PAZHBIX MUNOB, CEA3bIBAIOWUX MPU BENUNUHBL (HA pabOmy, HA NOKYNKU, HA O8UJICEHUE).8b10eTSM b
MU BETUYUHBL U OMHOULEHUSL MENHCOY HUMU, NPUMEHIMb UX NPU PeUeHUulU 3a0ay, KOHCmMpPYUpo8ams cOOCmeeHHble 3a0ay YKA3AHHbIX MUNos;
671a0emb OCHOBHbIMU MeMOOaAMU PeueHUs 3a0ay Ha cMecl, CNid6bl, KOHYeHMpPayuu,
pewams 3a0a4u Ha NPOYEHMbl, 8 MOM YUCTe, CLOHCHbIE NPOYEHMbL C 0OOCHOBAHUEM, UCNOIb3YS PA3HbLE CNOCOObI;
peuams ocudeckue 3a0ayi pasHblMu Cnocodamu, 8 mom 4ucie, ¢ 08yms OI0KamMu u ¢ mpemst O10KaMU OAHHLIX C NOMOWbIO MAOIUY;
peutams 3a0a4u N0 KOMOUHAMOPUKe U Meopul 8epOSIMHOCMel Hd OCHO8E UCHONb308AHUSL U3YUEHHBIX MeMOo008 U 000CHOBbIBAMb peuleHUe;
peuams HeCI0MHCHbLE 3A0adU N0 MAMEMAMU4eCKol CMmamucmuke,
®  061a0emb OCHOBHLIMU MEMOOAMU PeuleHUsi CIONCEMHBbIX 3a0ay. apu@memuyeckutl, aneedpaudeckull, nepedop 8apuaHmos, 2eoMempudecKull,
epaghuueckuti, NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YYEHHBIMU CUMY AYUSIX.
B noeceoneenoi scuznu u npu uzyueHuu Opy2ux npeomemaos:
®  guidenamb NpU peuleHuu 3a0ad Xapakmepucmuku paccmMampusaemou 6 3aoaue cumyayuu, OmIu4Hble Om pPeanlbHblX (me, om KOMOPbIX
abcmpazuposanucs), KOHCMpyUpo8ams Hogble CUMYayul ¢ y4émom 3mux XapaKkmepucmux, 8 4acmHOCmu, Npu peuleHuu 3a0a4 Ha KOHYeHmpayuu, y4umsiéams
NIOMHOCMb BeUleCmed,
®  pewams U KOHCMPYUpPOBAMb 3A0ayll HA OCHOBE DACCMOMPEHUS PealbHblX CUMYaAyull, 8 KOMOpvlX He MpeOyemcs MOUHblU GblYUCIUMETbHbIU
pe3yromam,
®  pewams 3a0auu HA OBUICEHUE NO PpeKe, PACCMAMPUBAsL PA3Hble CUCIEMbl OmcYema
HcTopusi MaTeMaTUKHU
o  Xapaxmepuzoeams 8KIA0 GbLOAUIUXC MAMEMAMUKOS8 8 PA3BUMUE MAMEMAMUKU U UHBIX HAYYHBIX o0acmel;
® nOHUMAmMb POb Mamemamuku 6 pazsumuu Poccuu
MeTtoabl MAaTEMATHKH
e Ucnonvzosams 0CHOBHbIE MEMOObl DOKA3AMENbCMEA, NPOBOOUMb OOKAZAMENLCMBO U BLINOJIHAMb ONPOBEPHCEHUE,
®  NPUMEHAMb OCHOBHbLE MEMOObL PeULeHUS MAMeMAMU4ecKux 3a0ay;
®  HA OCHOBE MAMEMAMUYECKUX 3aKOHOMEPHOCHell 8 NPUpode, XapaKmepuzosams 3CMemuKy OKpYyucaroume20 Mupa u npoussedenull UCKyccmed,
® npuUMeHAmb npocmeliuue NPocPaMMHble CPedCcmaa U INeKMpPOHHO-KOMMYHUKAYUOHHbLE CUCEMbL NPU PeUleHUY MameMamuyecKux 3a0ay
BhinyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCHA B 7-9 KJIaccax [AJifl YCIEHOT0 NPOA0JIKeHUs1 00pa30BaHMs HA YIUIy0JEHHOM yPOBHe
JJIeMeHThI TEOPHMHU MHOKECTB U MATEMATHY€eCKOM JIOTUKH
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e (CBoOoaHo onepI/IpOBaTb3 MOHSTUSIMH: MHOXECTBO, XapaKTEPUCTUKH MHOXECTBA, 3JEMEHT MHOXECTBa, IYyCTO€, KOHEYHOE U OECKOHEYHOE
MHO3K€CTBO, MOJMHOXECTBO, IPUHAIUICKHOCTD, BKIIIOUEHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 33JaHNE MHOKECTBA;

®  33/1aBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMH;

®  [POBEPATH BHINOJHEHHE XapaKTEPUCTUUECKOTO CBOMCTBA MHOKECTBA;

e  CcBOOOJHO ONEPUPOBATH MOHATHSIMH: BBICKA3bIBAHWE, UCTHHHOCTH U JIO)KHOCTh BBICKA3bIBaHUS, CIIOKHBIE U MPOCThIE BHICKA3bIBAaHUS, OTPUIAHHE
BBICKA3bIBAaHUM;, UCTUHHOCTb M JIO)KHOCTb YTBEP)KJIEHUS M €ro OTPHUIAHMS, ONepall HaJ BBICKA3bIBAHUSAMU: W, WM, HE. YCIIOBHbBIE BBICKA3bIBAHUS
(MMIUTMKALKN);

®  CTPOUTH BHICKA3bIBAHUS C UCIIOJIb30BAHUEM 3aKOHOB aJIre€Ophl BHICKA3bIBAHUH.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

®  CTPOUTH PacCy>KJIEHHUS Ha OCHOBE MCIOJIb30BaHUs IPABUII JIOTUKU;

®  WCIOJIb30BaTh MHOXECTBA, ONEpaAllMd C MHOXKECTBaMHU, WX Tpaduueckoe MpeicTaBiICHUE JIA ONMUCAHUS peajbHBIX MPOIECCOB M SIBICHHUH, MpU
pelIeHu 337124 IPYrux y4eOHBIX MPEAMETOB

Yucaa

e (CB0oOOMHO oOmNEpHUPOBATh TOHATHUSMHU: HATYPATBLHOE YHCIO, MHOXXECTBO HATYypPAIBHBIX YHCEJ, IEJ0€ YHCIIO, MHOXKECTBO IEJIBIX YHCEl,
OOBIKHOBEHHAsI IPOOb, NECATUYHAsA IAPOoOb, CMEIIAHHOE YKCIO, PAllMOHAIBHOE YMCIIO, MHOXECTBO PAIlMOHAIBHBIX YHUCEI, UppaIlMOHATBHOE YHCIIO, KOPEHb
CTENEHU N, JCUCTBUTEIBHOE YHCIO, MHOXECTBO JEHCTBUTEIBHBIX YHCEN, T€OMETPUYECKas HWHTEPHpPETalusl HaTypalbHbIX, IEJbIX, PAIMOHAIBHBIX,
JEHCTBUTENBHBIX YHCEN,

®  TIOHMMAaTh U OOBSACHATH PA3HUILY MEXKY IMO3UIITMOHHON U HEMTO3UIIMOHHON CHCTEeMaMu 3alliCH YMCe;

®  TIEPEBOJUTH YMCIIA U3 OJHOW CUCTEMBI 3aMUCU (CUCTEMBI CUMCIICHUS) B APYTYIO;

e  JI0Ka3bIBaTh U MCIIOJIH30BATh MMPU3HAKH JEIUMOCTH Ha 2, 4, 8, 5, 3,6, 9, 10, 11, cymmBbl ¥ TpOU3BEICHUS TIPU BHITIOJIHEHUH BBIYUCIICHUHN U PEIICHUN
3a/1ad4;

®  BBINOJHATH OKPYTJIEHUE PALIMOHAIBHBIX U UPPALIMOHAJIBHBIX YHUCET C 33JJaHHON TOYHOCTBIO;

®  CpaBHUBAThH JICHCTBUTEIBHBIC YHCIIA PA3HBIMH CIIOCO0AMU;

®  yIOpSAAOYMBATH YKCIA, 3alHUCAHHBIE B BUAE OOBIKHOBEHHOW U JECATUYHON ApOoOM, 4YHUCIa, 3alMHUCaHHBIE C HCIOIb30BAaHHEM apu(METHIECKOTo
KBaJPaTHOTO KOPHs, KOPHEH CTeTneHN O0JIbIIe 2;

o Haxoauts HOJ[ 1 HOK pa3upiMu crioco6amu ¥ MCTIOIB30BaTh X MPU PEIIEHUH 3a71a4;

®  BBINOJIHATH BBIUKCIICHHS U TPE0OPa30BaHUs BRIPAKEHUH, COepKAIIUX ICHCTBUTENbHbIE YUCIA, B TOM YHCIIe KOPHU HATYypPAIbHBIX CTEIICHEH.

B noeceoneenoi scuznu u npu uzyuenuu Opy2ux npeomenos:

®  BBHINOJHATh U OOBSCHATH PE3yJbTAaThl CPABHEHUSI PE3yJbTATOB BBIYMCICHHUI MPU PEIICHUH MPAKTHYECKUX 3a/1a4, B TOM UYHCIE MPUOTHKEHHBIX
BBIYHMCIICHHH, UCTIOJIB3YS Pa3HbIE CIIOCOOBI CPAaBHEHHUI;

3 o
3[{60]; n Jajiec€ — 3HaTb ONPCACIICHUC INOHATUA, 3HATH U YMETb JOKa3blBATb CBOUCTBA (HpI/ISHaKI/I, €CJIM OHH GCTB) IMOHATHA, XapaKTCpU30BATH CBA3U C APYTIrMMHU I[OHATHAMU,

MpeACTaBJIAsA OJHO NOHATUC KAK YaCTh LEJIOCTHOTI'O KOMIUICKCA, UCIIOJIb30BATh NOHATUC U €TI0 CBOICTBa Ipu NpoBEACHUN paccyxcz(eHHi/'I, JA0Ka3aTeJIbCTB, PCIICHUU 3a/1a4.
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®  3alUCBIBATh, CPABHUBATh, OKPYIJISATh YMCIOBBIC JaHHBIC PEAIbHBIX BEJIMUUH C UCIIOIb30BAHUEM Pa3HbIX CUCTEM U3MEPEHUS;
®  COCTaBJIAThH M OLICHUBAThH PA3HBIMU CIIOCOOAMM YKMCIIOBBIE BHIPAXKEHHUS IIPU PEIICHUH NPAKTHUECKUX 3aa4 U 3aJa4 U3 JPYruxX y4yeOHbIX IPEeAMETOB
ToxnecTBeHHBbIE IPe0OPa30BAHUA
e  (CB060OAHO ONEPUPOBATH MOHATUAMH CTEIICHHU C LIEIBIM U JPOOHBIM IIOKA3aTeIeM;
®  BBINOJIHATH JI0Ka3aTEIbCTBO CBOMCTB CTENEHHU C LIEIBIMU U APOOHBIMU IOKA3aTEINSIMU;

®  ONEpPUPOBATH MOHATHAMU «OJHOUWIEH», «MHOTOUIEH», «MHOTOYIEH C OJHOM IMEepPEMEHHOW», «MHOTOWIEH C HECKOJbKHMH I€PEMEHHBIMU»,
KO3 QULIMEHTHl MHOTOYJIEHA, «CTaHJApTHAsI 3allUCh MHOTOYJICHA», CTENIEHb OJJHOWIEHA U MHOTOYJICHA;
e  CcBOOOJHO BJAJETh MPHEMaMH NMPEOOPA30BAHUS LEIBIX U JPOOHO-PAIMOHATILHBIX BBIPAXKEHUH;
®  BBINOJIHATH PA3JI0KEHUE MHOTOUJICHOB HA MHOKUTEIN Pa3HbIMU CIIOCO0aMH, C UCIIOJIb30BAHNEM KOMOMHALUH pa3IMYHbIX TPUEMOB;
®  UCTOJNB30BaTh TeopeMy Buera u Teopemy, oOpaTtHyro Teopeme Bueta, ast moucka KOpHEH KBaJpaTHOTO TPEXWICHA M JUIS PEHICHUS 3a/1a4, B TOM
qucie 3aa4 ¢ MapaMeTpaMu Ha OCHOBE KBaIpaTHOTO TPEXUIICHA;
®  BBIOJIHATH J€JIEHUE MHOIOWIEHA HA MHOT'OWIEH C OCTaTKOM;
®  JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEN U KOPHEH CTEIIEHH N,
e  BBIOJIHATH IPEOOPA30BaHUs BBIPAXKEHU, COIEPIKALMX KBaApaTHbIE KOPHU, KOPHU CTENEHHU N,
e  CcBOOOJHO ONEPUPOBATH MOHATHIIMH «TOXAECTBOY», «TOXKAECTBO HA MHOXKECTBEY, «TOKIECTBEHHOE ITPE0Opa30BaHUEY;
e  BBIIOJIHAThH Pa3INYHbIE IPEOOPA30BaHNUs BBIPAKEHUH, COAEPIKALUX MOAYIIH.
B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:
® BBIIOJHATH IPe0Opa30BaHus U JeHCTBUSA C OYKBEHHBIMH BBIPAXKEHUSMH, YU CIOBbIE KO GUIIMEHTHI KOTOPIX 3alIMCAHbI B CTAHJAPTHOM BUJE;
®  BBINOJHATH PeoOpa30BaHMsI pAllMOHATIbHBIX BBIPAXKEHUIN IIPU PELLIEHUU 3a7a4 APYTUX Y4eOHBIX IPEIMETOB;
®  BBINOJHATH POBEPKY MPaBIONO00Us (PU3HMUECKUX U XUMUUECKUX (POPMYJI HA OCHOBE CPAaBHEHUS Pa3MEPHOCTEN U BaJIEHTHOCTEHN
YpaBHeHus U HePaBEeHCTBA
e (CB060AHO OnepupoBaTh MOHATUSAMU: YpaBHEHHE, HEPAaBEHCTBO, PABHOCHIIbHBIE YPaBHEHUS M HEPABEHCTBA, YpaBHEHUE, SIBIIAIOLIEECS CIIEACTBUEM
JPYyroro ypaBHEHMs, ypaBHEHUs, PABHOCUJIbHbIE HA MHOKECTBE, PABHOCHUJIbHBIE MPEOOpa30BaHMsl YpaBHEHUI;
e pemiath pa3Hble BHUJbl YPAaBHEHUH M HEPABEHCTB U UX CHUCTEM, B TOM YHCJIE HEKOTOpbIE ypaBHEHUS 3 U 4 cTemneHel, IpoOHO-palMOHAIbHBIE U
UppalMOHATILHBIE;
e  3HaTh TeOpeMy Buera [uist ypaBHEHMI CTENIEHU BBILIE BTOPOI;
®  [IOHMMAaTh CMBICJ TEOPEM O PAaBHOCHIIBHBIX M HEPABHOCUJIBHBIX IPEOOPA30BAHUAX YPABHEHUN U YMETh UX JIOKa3bIBaTh;
®  BIJIAJICTh PA3HBIMH METOJAMHU PEIlICHUs] ypaBHEHUH, HEPABEHCTB M UX CHCTEM, YMETh BbIOUpATh METOJ pelIeHNs U 000CHOBBIBATH CBOW BHIOOD;
®  CIOJIb30BaTh METOJ MHTEPBAJOB JJsl PEIIEHUs HEPaBEHCTB, B TOM 4YHCIE APOOHO-pPAIMOHANBHBIX M BKIIOYAIOUIMX B ce0s HppalroHalbHbIE
BBIPAKEHUS;
e pemarh anreOpanyeckre ypaBHEHHUs U HEPABEHCTBA M X CUCTEMBI C TapaMeTpaMy alreOpanyeckuM U rpaMuecKuM METOJIaMH;
®  BJIAJETh Pa3HbIMU METOJAMHU JJOKA3aTEIbCTBA HEPABEHCTB;
e  pemarh ypaBHEHUS B LENbIX YUCIIAX;
e  u300pakaTh MHOXKECTBA Ha INIOCKOCTH, 33J1aBaeMble yPaBHEHUSIMHU, HEPABEHCTBAMU U UX CHCTEMaMH.
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B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

®  COCTaBJIATH M pelIaTh YpaBHEHUs, HEPABEHCTBA, MX CUCTEMBI IPY PELICHUH 3a/1a4 JPYTUX Y4eOHBIX MPEAMETOB;

®  BBINOJHATH OICHKY MPABIONOA0OUS Pe3yabTaToOB, MOJYYaeMbIX MPH PELICHUU PAa3IMYHBIX YPAaBHEHUH, HEPABEHCTB U MX CHUCTEM IIPH PELICHUU
3ajay Ipyrux y4eOHbIX IPEeIMETOB

®  COCTaBJIATH M pEIIaTh YpaBHEHUS U HEPABEHCTBA C MTapaMeTPaMu MPH PELICHUH 3a/1a4 JPYTrUX y4eOHBIX MPEMETOB;

®  COCTaBJIATh ypaBHEHHE, HEPAaBEHCTBO WJIM UX CHUCTEMY, ONUCHIBAIOIIME PEAJbHYIO CUTYAIMIO WM NPUKIAJHYIO 3a/1ady, HHTEPIPETUPOBATH
MOJTyYCHHBIE PE3YIIbTATHI

DOyHKIUHA

e (CB000OAHO OMEpPUPOBATH MOHATHSIMH: 3aBUCUMOCTD, (DYHKIIMOHAJIbHASL 3aBUCUMOCTh, 3aBUCHMast U HE3aBUCUMasl NIEpEeMEHHBIC, (PYHKIUS, CIOCOOBI
3ajaHusd  (QYHKIMM, apryMEHT W 3HayeHuWe (QYHKUUH, 00JacTh ONpeNeleHUuss M MHOXXECTBO 3Ha4YeHHs (YHKIMHM, HYIH (QYHKIHH, HTPOMEXYTKU
3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh ()YHKLIMH, HauOojblllee U HaUMEHblIee 3HAYCHMs, YETHOCTh/HEUETHOCTh (PYHKLUH, NMEPUOAUYHOCTh (DYHKIMH, Ipaduk
(GyHKINH, BEpTHKAJIbHAS, TOPH30HTANIbHAS, HAKJIOHHASI aCUMIITOTHI; Tpa(uK 3aBHCUMOCTH, HE SBISIONIEHCS QyHKIMEH,

e crpouth rpaduku PYHKIUN: TMHEHHOHN, KBAAPATUIHOM, TPOOHO-TMHEHHOMN, CTETIEHHOM NP pa3HbIX 3HAUYEHUSX [MOKA3aTeNsl CTEIeHH, Y = |X| ;
e  HUCnoNb30BaTh MpeobpazoBanus rpaduka Gynkuun Y = f (X) mwis nocrpoenus rpapuxos pynxumii Y = af (kx+b)+c;

®  aHAJIM3WPOBATH CBOMCTBA (PYHKIMI U BUJ rpaduika B 3aBUCUMOCTH OT [TapaMETPOB;

e CcBOOOJIHO OINEPUPOBATH MOHATHSAMH: TIOCIEIOBATEILHOCTh, OTPAHWYEHHAs MOCJIEI0BATEIBHOCTh, MOHOTOHHO BO3pacTaromias (yObIBaromias)
MOCJIEIOBATEIBHOCTD, TPENeN IOCIEAOBAaTeIbHOCTH, apupMeTHYecKass MpPOTpPeccusi, TEeOMETpPHUYECKas MPOTPEecCHsi, XapaKTEPUCTHYECKOE CBOMCTBO
aprupMETHYECKOHN (TEOMETPHUIECKO ) MPOTPECCHU;

®  HCIIOJIB30BATh METOJI MATEMATHUECKON HHIYKITUH JIJIsl BBIBOJIAa POPMYII, I0KA3aTeILCTBA PABEHCTB U HEPABEHCTB, PEIICHUS 3a/1a4 Ha JISTMMOCTb;

®  WCCIIEIOBaTh MOCIENOBATEIHLHOCTH, 3aJJaHHBIE PEKYPPEHTHO;

e pemrath KOMOMHHPOBAHHBIC 337]a91 HA apU(PMETHICCKYIO H TEOMETPHUSCKYIO TTPOTPECCHUH.

B noeceonesnoit scusnu u npu uzyuenuu Opy2ux npeomemos:

L KOHCTPYHUPOBATh U UCCICIOBATH q)YHKHI/II/I, COOTBCTCTBYIOIIUE PCAJIBHBIM MMPOHCCCaM U SIBJICHUAM, HHTCPIIPETUPOBATH NOJTYUCHHBIC PE3YJILTATEI B
COOTBETCTBHUHU CO CHCHH(bHKOfI HCCIICAYEMOI'0 ITpo1ecCa UK SABJICHUA,

®  ICIOJIb30BaTh rpapuK 3aBUCUMOCTEH /ISl UCCIIEIOBAHMSI PEAIbHBIX MTPOLIECCOB U SBICHUM;

® KOHCTPYMPOBaTh M HCCIEAOBAaTh (PYHKIMU MPU PEIICHUU 3a/ad APYTUX y4eOHBIX MPEIMETOB, UHTEPIPETHUPOBATH IMOJNYUYEHHBIE PE3yIbTaThl B
COOTBETCTBHUHM €O crenudukoi yueGHOro npeamera

CraTucTHKA M TeopHsi BepOSTHOCTEl

e (CB00OAHO OMEPUPOBATH MOHITUSIMH: CTOJIOYATHIE M KPYTOBBIE TUarpaMMBbl, TaOIHIIBI JAHHBIX, CpeliHee apudmeTnyeckoe, MeuaHa, HanOobIee U
HauMEHbIIIee 3HaUYEHUS BBIOOPKH, pa3Max BHIOOPKH, TUCTIEPCHUS U CTAaHAAPTHOE OTKIIOHEHHE, CIyJaifHast U3MEHUYUBOCTH;

e  BEIOMpaTh HauboJIee YAOOHBIN CIOCO0 MpecTaBieHrs nHPpopMauu, aJeKBaTHBIA €€ CBOMCTBAM U LIEJISIM aHAJIN3a,

®  BBIYHCIATH YUCIOBBIC XapaKTEPUCTHUKN BHIOOPKH;

e  CcBOOOJHO ONEPUPOBATH MOHATHIMU: (PAKTOPUAT YHCIIA, TIEPECTAHOBKH, COUETAHUS U Pa3MENIeHuUs, TpeyroibHuK [lackans;
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e CBOOOJHO OIEPUPOBATh TMOHSTHAMHU: CIyYalHBIM OIBIT, CIyYallHBIA BBIOOp, HCHBITAHHWE, JJIEMEHTApHOE CilydyallHOe COOBITHE (HUCXOJ),
KJIACCHMYECKOE OIpe/IeTICHUE BEPOSTHOCTHU CIIy4aifHOTO COOBITHS, ONEpally HaJl CIy4YalfHbIMU COOBITHSIMH, OCHOBHBIE KOMOWHATOPHBIE POPMYJIBL;

e CBOOOJHO ONEPUPOBATH MOHSITUSIMH: CIYYAWHBIA OIBIT, CIyYalHBI BBIOOP, HWCIBITAHHUE, D3JEMEHTAPHOE CIIy4ailHOe CoObITHE (HUCXON),
KJIACCHMYECKOE OIpeIeJICHUE BEPOSTHOCTHU CIIy4allHOTO COOBITHS, ONEpallMU HaJl CTy4yailHbIMU COOBITHSIMH, OCHOBHbIE KOMOMHATOPHBIE (DOPMYIIBI;

®  3HATH NPUMEPHI CIYUYAUHBIX BEIUYHUH, U BBIYUCISTH X CTATUCTUYECKUE XapPAKTEPUCTUKY;

®  UCHOJB30BaTh GOPMYIIBI KOMOMHATOPUKY TP PEIIEHUH KOMOMHATOPHBIX 3371ay;

e  pemarh 33Ja4d Ha BEIYUCIICHHE BEPOSTHOCTH B TOM YHCJIE C HCIIOJIb30BaHHEM (HOPMYII.

B noeceoneenoi scuznu u npu uzyuenuu Opy2ux npeomemaos:

®  MpeACTaBIATh HHGOPMAIUIO O PEAIbHBIX MPOLeccaxX U SBJICHHUIX CIOCOOOM, a/IeKBaTHBIM €€ CBOMCTBAM U 1IeJIM UCCIICIOBAHNUS;

®  aHaJNM3UPOBATh U CPAaBHUBATh CTATHCTUYECKUE XAPAKTEPUCTHKH BBIOOPOK, MOJIYYEHHBIX B IMPOLIECCE PELICHUS MPHUKIAJHON 3a7aduu, U3y4YeHU S
pEAIbHOTO SBJICHHUSI, PEILICHUS 3a]]a4d U3 JPYTUX Y4EOHBIX MIPEIMETOB;

®  OIICHUBATH BEPOSTHOCTh PEATHHBIX COOBITUI U SIBJICHUN B PA3IMYHBIX CHUTYAIHSIX

TexcToBbIE 3a7a4H

e PemaTh NpocThI€ U CIOKHBIE 3a/1a4M, a TAKXKE 33/1a4U MOBBIIIEHHON TPYIHOCTH U BBIIEIATh UX MAaTEMATUYECKYIO OCHOBY;

®  pacro3HaBaThb pa3HbIE BUJIbI U TUIIBI 33]1a4;

®  CIIOJIb30BATh pa3Hble KPAaTKHUE 3allMCHU KaK MOJIEIM TEKCTOB CJIOXKHBIX 337a4 U 337a4 NOBBILIEHHON CI0HOCTH AJIsl IOCTPOECHUS IOMCKOBOW CXEMBbI
U peleHus 3a1a4, BBIOMPaTh ONTUMAIBHYIO JUIsl pacCMaTpUBAaeMOl B 3a7jaue CUTYalluu MOJIeNb TEKCTa 3a/1a4H;

®  pa3nuy4aTh MOJEb TEKCTA U MOJIENb PEIICHUS 3a/1a4H, KOHCTPYHUPOBATh K OJIHOM MOJIENIN PELICHUS CIIOKHBIX 33[1a4 pa3Hble MOJIETN TEKCTa 3a/1a4u;
3HATh U IPUMEHSATH TPU CIIOCO0A MOMCKA pelIeH s 3a1a4 (0T TpeOOBaHUS K YCIOBHUIO U OT YCIOBHS K TpeOOBaHHIO, KOMOMHUPOBAHHBIN );
MOJIETTUPOBATh PACCYKICHUS MPU TOUCKE PEIICHHUS 33]1a4 C TTIOMOIIbIO Tpad-CXeMBblI;
BBIIEJISITh 3TAIlbl PEHICHUS 3a/1a4M U COJIep KaHNe KaXKA0ro JTarna;
yYMETh BBIOMpATh ONTHMAJIbHBIA METOJl PELICHHs 3a/Ja4yd M OCO3HaBaTh BHIOOP METOJA, pacCMAaTPUBATh Pa3IMYHbIE METObl, HAXOAUTH pPa3HbIE
pelIeHns 3a/1a4M, €CIM BO3MOXKHO;
aHAIM3UPOBATh 3aTPYIHEHUS IPU PEIICHUH 33/a4;
BBITIONHSATH pa3uyHble TpeoOpa3zoBaHus MPeNI0KEHHOHN 3aaui, KOHCTPYUPOBATh HOBBIE 3a/1a4M U3 IAHHOW, B TOM YHCIie OOpaTHEIE;
MHTEPIPETUPOBATH BHIYUCIUTENbHBIE PE3YJIbTAThI B 33/1a4€, UCCIIEI0BATh MTOJYYEHHOE PEUICHUE 3a/1a4H;
W3MEHSThH YCIOBHE 33/1a4 (KOJTUYECTBEHHBIE U KAU€CTBEHHBIE TaHHBIE), UCCIIEI0BATh M3MEHEHHOE MTPe00pa30BaHHOE;
aHAJIM3UPOBATh BCEBO3MOKHbIE CUTYaI[MH B3aUMHOTO PACIIONIOKEHHS IBYX OOBEKTOB M U3MEHEHHE X XapaKTEPUCTHK MTPH COBMECTHOM JIBUKEHHUH
(ckopoCTb, BpeMs, pacCTOSIHHUE).IIPU pelIeHHEe 3ajad Ha ABM)KEHUE JIByX OOBEKTOB KaK B OJIHOM, TaK U B MMPOTHUBOIOJIOKHBIX HAMPABICHUSIX, KOHCTPYUPOBATh
HOBBIE CUTYallUd HA OCHOBE U3MEHEHUS YCIOBUH 3a/1a4 IPH IBMXKEHHUH 110 PEKE;

®  lcclenoBaTh BCEBO3MOKHBIE CUTYAIlMH NPU PELICHUH 3a/1a4 Ha JBUKEHHE M0 peKe, pacCMaTpUBaTh pa3Hble CUCTEMBI OTCUETA,

e  pemiath pa3HOOOpa3HbIE 331aYU «HA YACTUY;

e pemiath 1 00OCHOBBIBATH CBOE pellleHUE 3a/1ay (BbIIEIATh MATEMAaTHYECKYIO OCHOBY) Ha HAXO0KJIEHHE YaCTH YMCia U YKUClia [0 €ro YacTH Ha OCHOBE
KOHKPETHOT'O CMbICTIa Ipo0u;
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e  OOBACHATH UIEHTUYHOCTD 33]1a4 Pa3HbIX TUIIOB, CBS3BIBAIOLIMX TPU BEIMUYUHBI (Ha padoTy, Ha MOKYIIKH, HA ABMYKCHHE).BBIACIATh 3TH BETUUUHBI U
OTHOLLICHMS MEXTy HUMM, IIPUMEHSTh UX IIPU PELICHUH 3a/1a4, KOHCTPYUPOBaTh COOCTBEHHBIE 33/1a4 YKa3aHHbIX TUIIOB;

e  BJAJACTh OCHOBHBIMH METOJAMHU PELICHUS 3a/1a4 HAa CMECH, CIUIABbl, KOHLIEHTPALMU, MCIIOJIB30BaTh UX B HOBBIX CUTYalMsSX 110 OTHOLICHHIO K
M3y4YEHHBIM B IIpoLecce 00yueHus;

e  pemiath 33Ja4YM Ha MPOLEHTHI, B TOM YHCJIE, CIIOKHBIE TPOLIEHTHI ¢ 000CHOBAHUEM, UCTIONB3Ys Pa3HbIE CIOCOOBI;

e  pemarh JOrMYEeCKHe 33Ja4i Pa3HbIMU CIIOCO0aMH, B TOM YHUCIIE, C ABYMs OJIOKAMHU U C TpeMs OJIOKaMU JaHHBIX C TOMOIIBIO TaOJIHIL;

e  pemarh 33aJa4u 10 KOMOMHATOPUKE M TEOPUH BEPOSATHOCTEH HA OCHOBE MCIIOJIb30BAHUS U3YYEHHBIX METOI0B U OOOCHOBBIBATH PEILICHHE;

e  pELIaTh HECJOKHBIE 33J]a4 110 MATEMATUYECKOU CTATUCTHKE;

® OBJIAJIETh OCHOBHBIMH METOJAaMHU DEUICHUS CIOKETHBIX 3aJad: apu(pMeTH4ecKui, anreOpandeckuii, mepedop BapHAHTOB, T€OMETPUUYECKHIA,
rpaduUecKuii, MPUMEHATh UX B HOBBIX 110 CPABHEHHUIO C U3YYEHHBIMU CUTYalIUsIX.

B noeceonesnoii ycusnu u npu usyuenuu Opyux npeomMemaos:

e  KOHCTPYHMpOBAThb HOBBIE JUIs JAHHOW 3aJa4M 3aJavyHble CUTyallud C Y4ETOM pEaJbHBIX XAPAaKTEPUCTHUK, B YAaCTHOCTH, IPU PEUICHUH 3a1ad Ha
KOHIIEHTPALMH, YUUTBIBATh IJIOTHOCTh BEIECTBA; peIllaTh M KOHCTPYMPOBATh 3a/1aul HA OCHOBE PACCMOTPEHMsI pealIbHbIX CUTyallll, B KOTOPBIX HE TpedyeTcs
TOYHBIA BBIYUCIIMTEIIBHBIN PE3YJIBTAT;

e  pemiarh 3aJa4M Ha ABM)KEHUE IO PEKE, pACCMATPUBasl pa3HbIE CUCTEMBI OTCUETA,

®  KOHCTPYUPOBATb 33JjauHble CUTYyallUH, IPUOIMKEHHBIE K pealIbHOM AeHCTBUTEILHOCTH

Hcropust MaTeMaTHKH

e [loHuMarh MaTeMaTHKy KaK CTPOI0 OPraHM30BaHHYIO CUCTEMY HAYYHbIX 3HAHUI, B YaCTHOCTHU BJIAJETh MPEACTABICHUSAMHU 00 aKCHOMAaTUYECKOM
ITIOCTPOECHUH F€OMETPHUH U ITEPBUYHBIMU IPEICTABICHUSIMH O HEEBKJIMIOBBIX T€OMETPHSIX;

® paccMaTpuBaTh MAaTEMATHKy B KOHTEKCTE WCTOPUM Pa3BUTUSA LMBWIM3AUUU U HUCTOPUM PA3BUTUA HAyKH, [TOHUMATb pOJIb MATEMAaTUKHA B
paszButuu Poccun

Meroabsl MaTeMaTHKH

e Biagers 3HaHUAMM O Pa3IMYHBIX METOAAX OOOCHOBAHUS MaTEMAaTUYECKUX YTBEPKACHUN H CAMOCTOATENBHO IPUMEHSTH HX;

e BJIAJIETh TUIIOJIOTHEH 3a/1a4 U MOJIb30BATHCS 3TON TUITOJIOTHEH MPH BEIOOpE METO/1a peIIeHus;

® XapakTEepU30BaTh IIPOMU3BEICHUS HCKYCCTBA C YYETOM MATEMATHYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE, HCIIOIB30BaTh MaTEeMaTHYECKHE
3aKOHOMEPHOCTH B CAMOCTOSITEJIBHOM TBOPYECTBE

COJEPKAHUE KYPCA AJITEBPBI B 7 - 9 KIIACCAX

Yucaa

PanuonaJibHbBIE YHCJIA

MHOXeCTBO paroHaNBHBIX uncesl. CpaBHEHHE pallMOHATIBHBIX YHCcell. J[eCTBUS ¢ pallMOHATILHBIMU YnciIaMu. [Ipedcmasnenue payuoHaibHo20 Yucia
decamudnol Opoobio.

HppanuoHajbHble YUCIA



,ﬂ,OKYMeHT noanncaH QHEKTpOHHOl)lI noanucbio.

[TonsiTe uppannoHaIbHOTO 4Kcia. Pacmo3HaBaHue HppalMoHANbHBIX uucen. [Ipumepsl nokaszarenscTB B anredpe. MppanuoHaiabHOCTh yHcia \/5
[Ipumenenue B reomerpun. Cpagnenue uppayuonaivusix yucen. Muoocecmeo oelicmsumensubix Yucer.

ToxkaecTBeHHBbIE MPeoOpPa3oBaHMSI

YucnoBble 1 OyKBEeHHbIE BbIPAKEHUS

Boipaxkenue ¢ nepemeHHoi. 3HaueHue BblpaykeHus. [loacTaHOBKa BbIpa)KEHNUN BMECTO [IEPEMEHHBIX.

esbie BbIpasKeHUs

CremneHb ¢ HaTypaldbHBIM IMMOKa3aTelneM U € CBONCTBA. 3aKOHBI apudmernueckux AeicTBuid. [IpeoOpa3oBaHms BRIPAKCHHM, COACPKAIIUX CTETICHH C
HaTypaJIbHBIM OKa3aTeJIeM.

OpHousieH, MHOTOWIEH. JIeficTBUS ¢ OJHOWIEHAMH M MHOTOWIEHAMH (CIIOXKEHHE, BHIYMTAHHE, YMHOXeHHe). DOpMyIbl COKPAIIEHHOTO YMHOXCHHS:
pPa3HOCTh KBaJpaToB, KBaJpaT CyMMbl U Pa3HOCTH. Pa3nokeHWe MHOrOuYJeHa Ha MHOMKUTEIH: BBIHECEHHE OOIEro MHOXHTENS 3a CKOOKH, epynnuposxa,
npumeHenue opmyin COKpaueHHo20 yMHoxcenus. Keaopammuolii mpexunen, pasiodxicenue KeaopamHo20 mpexuieHa Ha MHONCUMETU.

JpoGHo-panHoHa/IbHbIE BbIPAKEHUS

Crenenp c mensiM mokasateneMm. IIpeoOpasoBanue ApoOHO-TMHEWHBIX BBIPAKECHUH: CIIOKEHUE, YMHOXXCHHE, [IeJIeHUE. Aneebpauieckas
0podv. [lonycmumsle 3HaAueHUs nepemMeHHblX 8 OpOOHO-payuoHalbHblX evipadcenusx. CoxkpaweHue aneebpauueckux opobeti. Ilpusedenue ancedpauveckux
Opobetl k obwemy 3Hamenamento. [lelicmeus ¢ aneebpaudeckumu OpooAMU: CIOHCEHUE, BbIUUMAHUE, YMHONMCEHUE, OelleHUe, 8036€0eHUe 8 CIEN eHb.

IIpeobpazosanue vipasiceruti, cOOEPAHCAUUX 3HAK MOOYIIA.

KBaapaTHbie KOpHH

ApudmeTnueckuii KBaapaTHbIM KopeHb. I[IpeoOpa3oBaHue BBIpRXKEHUN, COJEP)KAIIMX KBaJApaTHbIE KOPHH: YMHOXKEHHE, JeNIEHUE, BBIHECEHUE
MHOYHUTEJIS] U3-T10]1 3HAKA KOPHS, 6HeCeHUe MHONCUMeNs NOO 3HAK KOPHSL.

YpaBHeHHMS U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. CBOICTBA YHCIOBBIX paBEHCTB. PaBEHCTBO ¢ epeMeHHOM.

YpaBHeHus

[Tonsatue ypaBHeHUsI U KOpHs ypaBHeHUS. [Ipedcmasnenue o pasnocunvnocmu ypaeuenui. Qonacmo onpedeieHus ypasueHus (001acmos 0ONyCmumblx
3HAYeHUll nepemeHHo).

JIuHeiiHoe ypaBHEeHHE M €er0 KOPHHU

Pemenune nuHelHBIX ypaBHeHUH. Jlunelinoe ypasHenue ¢ napamempom. Konuuecmseo xopueil nunetinozo ypaenenus. Pewenue nunetinvix ypaenenuil ¢
napamempom.

KBaapaTHoe ypaBHeHHE U €r0 KOPHH

KBanpatHeie ypaBHeHHs. HemomHble KBaspaTHbIE ypaBHEHUs. [IMCKpUMHHAHT KBaJpaTHOTO ypaBHEeHWs. Dopmyra KOpHEH KBaJpaTHOTO YpaBHEHHS.
Teopema Buema. Teopema, obpamuas meopeme Buema. Perienne KBagpaTHBIX YpaBHEHUI:MCIIONb30BaHUE POPMYIIBI 17151 HAXOXKICHUS KOPHEH, epaguyeckutl
MemoO peuwlenusl, pasniodceHue Ha MHOMcumenu, noobop KopHel ¢ UChONb308aHuem meopemvl Buema. Konuuecmeo kopmeil K8aOpamuo2o yYpasHeHus 8
3asucumocmu om e2o Ouckpumunauma. buxeadpamuvie ypasmenus. Ypasunenus, ceooumvie K auneluHvlM U KeaopamuwviM. Keadpammwvie ypasnenus c
napamempom.

JlpoGHo-panMoHa/IbHbIE YPABHEHUS
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Pemenune nmpocredmux ApoOHO-TUHEHHBIX YpaBHEHUH. Pewerue 0poOHO-payuoHaIbHbIX YPAGHEHULL.

Memoovl pewenus ypaeHenuti: Memoo PAGHOCUTbHBIX NPeodPA308aAHUl, MemOoO pPA3N0NCEHUs HA MHOMCUMENU, Memoo 3aMeHbl NnepeMeHHOL,
epaghuueckuti memoo. Hcnonvzosanue ceoticms pyHKyull npu peuteHuu ypaeHeHul.

ITpocmeiiuue uppayuonanvhvie ypasnenus (| f (x)=a, \/f (x) = \/g (x).

Vpasnenus suda X" =a. Ypasnenus 6 yervix uucuax.

CucreMbl ypaBHeHHid

YpaBHeHue ¢ AByMs nepeMeHHbIMU. JIuHeiiHOe ypaBHEHUE ¢ ABYMS MepeMEHHbIMU. [Ipamas kak epaghuyeckas unmepnpemayus TUHEUHO20 YPABHEHUS
€ 08YMs nepeMeHHbIMU.

[TonsiTue cucremsl ypaBHeHUM. PellieHre cucteM ypaBHEHUM.

MeToap! peleHus CUCTeM JTMHEHHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMU: epagdhuieckuii Memoo, Memoo C10H#CeHUsl, METOJI TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Yucnossle HepaBeHCTBA. CBOMCTBA YKCIOBBIX HepaBeHCTB. [IpoBepka cripaBeATMBOCTH HEPABEHCTB MPHU 33JaHHBIX 3HAUECHUAX TIEPEMEHHBIX.

HepaBenctBo ¢ mepemennoi. Ctporume u HecTporue HepaBeHCTBA. (Ooracmb onpeoenenus HepaseHcmea (00acms OONYCMUMbBIX 3HAYEeHUll
nepemeHHol).

Pemienue nuHeHBIX HEPABEHCTB.

Ksaopamnoe nepasencmeo u e2o pewienus. Peuwienue K8aOpamHulx HEPAGEHCME: UCNONIb308AHUE CEOLICE U ePAPUKA KAOPAMUUHOU (DYHKYUU, MemOoo
UHMEPBAos. 3anucy peuleHus KeaopamHo2o HepaseHcmaa.

Pewenue yenvix u 0podbHO-payuoHanibHbIX HEPABEHCNE MEeMOOOM UHMEPBATLO8.

CucreMbl HEPaBEHCTB

CucreMbl HEpaBeHCTB ¢ OJJHOW NepeMeHHOH. PeleHne cucreM HepaBEHCTB C OJHOW MEpeMEHHOM: JIMHEHHbIX, keadpamuuix. V1300paxkeHue pereHus
CHCTEMBI HEPAaBEHCTB Ha YMCIIOBOU MPSMOM. 3aITUCh PEIICHHs CHCTEMbI HEPABEHCTB.

DOyHKUUHA

IHonsaTue pynkuuu

JlexkapToBbl KOOpJauMHATHl Ha MiockocTd. CrocoObl 3amaHust (QyHKUMN: aHaIWTUYEeCKUil, rpaduueckuit, Tabnuuneiii. 'papuk ¢ynxuuu. IIpumepsr
(GyHKIMH, TOTy4aeMbIX B MPOLECCE MCCIEOBAHUS PA3IMYHBIX pealbHBIX MPOLIECCOB M pelleHus 3ajady. 3HaueHue (QyHKuMu B Touke. CBoHcTBa (yHKIMIL:
o0jacTh ONpeseNieHUsl, MHOXECTBO 3HAYCHHM, HYJIU, NMPOMEXKYTKH 3HAKOIOCTOSHCTBA, YEMHOCMb/HEUEémHOCmb, TIPOMEXYTKH BO3pacTaHUsl U yObIBaHUS,
HauOoJbIIIee M HaMMEHblIIee 3HaueHue. MccnenoBanue GpyHKIuM 1o e€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3aoannvie ynkyuu.

JIuneiinasi pyHKUMSA

CpoiictBa nuHelHoW ¢(yHkumu, e€ rpaduk. YrmoBoi koddpduuument npsmoit. Ilonoxenue rpaduka nuHEHHONH (YHKIMH B 3aBHUCUMOCTH OT €€
kod(ppurmentoB. Haxoowcoenue kodghduyuenmos nunetHou @YHKYuu no 3a0AHHbIM YCI0BUAM: NPOXOHCOEHUEe NPAMOU depe3 08e MOUKU C 3A0AHHbIMU
KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU Yepe3 OaHHYI0 MOYKY U NAPANLENbHOU OAHHOU NPAMOIL.
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KBagparuunas pyHkuus

CaotictBa, e€ rpaduk. [lapabona. Ilocmpoenue epagura xeadpamuunou @yukyuu no moukam. HaxoxneHuwe Hyned KBaApaTUYHOH (QYHKIIHH,
MHOCECmMB8a 3HAYEHULL, NPOMENCYMKOB 3HAKONOCMOAHCIEA, NPOMENCYMKO8 MOHOMOHHOCU.

OO0paTHasi NPONOPIUOHATBHOCTH

k
CgoiictBa pyakuun Y =— . ['unepbona.
X

Tpauru gynxyuii. Ipeobpasosanue 2paduxa ynxyuu Y = T X) 0na nocmpoenus epagpuxos dynxyuii euoa Y =af (kx+b)+c.

y=a-+ .
Tpagpuru ¢ynxyui x+b y=+/x y=3¥x y=[x

ITocsienoBaTeIbHOCTH U MPOTPECCHU

Yucnoas mocneaoBareabHOCTh. [IpuMepsl 4iCIOBBIX MocienoBareabHocTel. beckoHeuHble mocienoBaTebHOCTH. ApudmMeTndyeckas Mporpeccus U ee
cBoiicTBa. ['eomeTpuueckas nporpeccus. Popmyna odugeco wieHa u cymmuvl N Nepevix YleHos apupmemuyeckou u ceomempuieckoii npoepeccuti. Cxooauasics
2eoMempuiecKkas npocpeccusl.

PemeHune TeKCTOBBIX 3agavd

3anaum Ha Bce apupMeTHUECKHUeE el CTBUA

Pemenne TekcToBbIX 3amau apudmernueckuMm criocobom. Mcmonb3oBaHue TabiuL, CXeM, YepTekell, APyrux CpelCTB MPEACTaBICHUS JAaHHBIX INPH
peILICHUH 33]a4u.

3ajpa4um Ha IBHKeHHeE U padoTy

AHanm3 BO3MOYKHBIX CUTYAIMil B3aMHOTO PACIIONIOKEHUSI 00BEKTOB IPH MX JBIKECHHH, COOTHOIIECHHSI 00hEMOB BBITIOIHAEMBIX paOOT IMPH COBMECTH OH
pa0ore.

3agayM Ha YaCTH, 10JIM, MPOLEHTHI

Penienue 3a1a4 Ha HAXOXKAEHUE YAaCTH YHCIIA U YUCIIA IO ero yacTu.Pemenne 3a1a4 Ha MPOLIEHTHI, IPUMEHEHUE MTPONOPIMIA IPU PELISHNUH 3a/1a4.

Jlornueckue 3agauu

Pemenue noruueckux 3agau. Pewenue nocuveckux 3aday ¢ nomowvio epagos, maobauy.

OcHoBHBbIE MeTOAbl pelieHUsi 3aaau: apupMeTHUecKHil, anredpandeckuii, nepedop BapuaHTOB. [lepguunvle npedcmaegnenus o0 Opy2ux Memooax
peulerus 3a0au (ceomempudeckue u epaguueckue memoobwl).

CraTtucTika ¥ Teopusi BepOATHOCTEM

CraTrucruka

TabnmuuHoe M rpaduyeckoe MpeACTaBICHUE JAaHHBIX, CTOJOYAaTble W KPYroBble AUarpaMMebl, rpaduKd, NMPUMEHEHUE IuarpaMM U TpaQuKoB I
OIMCAHMSI 3aBHCUMOCTEH pealbHBIX BEIMYMH, W3BJICUCHHE WHPOPMANUU M3 TaONWI, auarpamMMm u rpadukoB. OmucarenbHbIE CTATHCTUYECKHE TOKa3aTeln
YHCIIOBBIX HAOOPOB: cpepHee apupMeTHyeckoe, MeruaHa, HauOoblee 1 HauMEHbIIee 3HaueHusl. Mepbl pacceMBaHUs: pa3Max, Oucnepcus u CmaHoapmuoe
ominonenue. CiydaifHass I3BMEHUNBOCTh. MI3MEHUMBOCTB NPH U3MEPEHUSIX. Pewarowue npasuida. 3aKoOHOMEPHOCMU 8 USMEHUUBLIX GETUUUHAX.

CayuaiiHble cOObITHS
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CryqaifHbIe OTBITHI (3KCIIEPUMEHTHI), DIIEMEHTApHBIE CITydailHble COOBITHSI (MCXO0/bl). BeposaTHOCTH 31eMeHTapHBIX COObITHI. COOBITHS B CITydallHBIX
AKCIIEPUMEHTAaX U OJIATOMPHUATCTBYIONINE 3JIEMEHTapHBIE COOBITHS. BEpOsSITHOCTH CilydallHbIX COOBITHI. OMBITBI ¢ PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH
coObiTusaAMH. Kiaccuueckue BEpOSTHOCTHBIE ONBITHI C HUCIOJIb30BAaHUEM MOHET, KYOMKOB. [lpedcmaeneHue cobvimuili ¢ nomowwto ouazpamm Jiinepa.
Ilpomusononodcuvie cobvimusi, 00veduneHue u nepeceyerue coovimui. Ilpasuno croocenus eeposmuocmeti. Cuyuaiinwiti 6v160p. IIpedcmasnenue
9KCcnepumenma 8 sude oepesa. Hezasucumvie cobvimus. Ymuoorcenue gepossimuocmeti nezagucumvlx coovimuti. [locnedosamenbHuvle He3agucumvle UCNbIMAHUA.
[IpeacraBienue 0 HE3aBUCUMBIX COOBITHSIX B JKU3HHU.

Inemenmovl KOMOUHAMOPUKU
IIpasuno ymuoorcenus, nepecmarnogxu, gaxmopuan yucia. Covemanusn u yucio covemanuil. Qopmyna uucna covemanuti. Tpeyeonvnux Ilackans. Onvimel ¢
OONBUUM  YUCTOM PABHOBOIMOIICHLIX INEMEHMAPHLIX CcOoObImull. Bvluucnenue eeposmHocmell 8 ONbIMAX ¢ NPUMEHEeHUeM KOMOUHAMOPHBIX DOPMYIL.
Ucnvimanusa Bepuynnu. Yenex u neyoaua. Beposmuocmu cobvimuti 6 cepuu ucnvimanuii bepuynnu.

Cnyuaiinsle geuyuHbl
3Hakomcmeo co cayuanHbIMU GeIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX CAVy4auHblX eeauyuH. Pacnpedenenue eepoamuocmet. Mamemamuueckoe
oorcuoanue. Ceoticmea mamemamuiecko2o odxcudanus. Ilousmue o 3akone 6orvuiux uucen. Msmepenue eeposmuocmei. [lpumenenue 3axona 00oavux yucen 8
COYUONO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0becnedeHuU De30NACHOCINU HACENIeHUsl 8 YPE3BbIYAUHBIX CUMYAYUSIX.

3.TemaTuyeckoe NJIAHUPOBAHUE, B TOM YHCJ€ C y4eTOM padoyeil MporpaMMbl BOCIIMTAHUS ¢ YKa3aHHEM KOJIMYeCTBA 4YaCOB, 0TBOAUMbIX HA
OCBOEHHE KAXKI0H TeMBbl.

KosmuecTBo yacos \ KonTpoJsbHbie padoTsl
Pa3pennl coaepxaHus
7 Kaace 8 kiace 9 kaace Bcero 7 Kyaace 8 kaace 9 ky1ace Bcero
136 102 132 370 11 11 10 32
Ilousrue panrOHAaJIbHOI'O Yrciia, YMCHHC BbIIIOJIHATH
,Z[eI‘;ICTBI/IH C pallMOHAJIbHBIMHA YHCJIaMU U3Yy4a€TCAd B
Payuonanvuvie uucna
Kypce apudMeTHKH 6 Kilacca ¥ MPUMEHSIETCS IPH
M3YYEeHUH BCETo Kypca anredpsl 7 — 9 Kiaccos.
HppanmoHanpHbIe YnCiIa 2 2
UucnoBble 1 OyKBEHHBIE BHIPAKEHUS 12 12 1 1
[enbie BRIpaKCHHS 61 5 66 5 5)
JlpoOHO-paninoHaIbHbIE BHIPAKEHUS 27 27 3 3
KBanpaTtHbie kopHH 18 18 2 2
PaBencTBa 1 1
YpaBHeHUS 2 9 11 1 1
JInHeliHOe ypaBHEHHE U €r0 KOPHH 7 7 1 1
KBazpaTHOE ypaBHEHHUE U €0 KOPHU 11 11 1 1
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JpoGHo-paninoHagbHbIe YpaBHEHUS \ 10 \ 4 \ 14 1
Memoowt pewienus ypasnenuii W3zyuaroTcs, NPUMCHSIOTCS NIPH PEIICHAN BCeX
BHJIOB YPABHEHHI B KypCe MaTeMaTHUKH
CucTtembl ypaBHEHUH 17 17 34 2
Hepasenctpa 14 9 23 2
CucTtemMbl HEpaBEHCTB 4 3 7 1
[lonstue pyHKIMN 9 13 22 1
Jlunetinas GyHKImsa 12 12 1
KBaaparnunas GyHkims 11 11 1
OO6paTHas TPONOPIMOHATHLHOCTh 2 2
[TocenoBaTeIbHOCTH U IPOTPECCHH 17 17 2
Pewenue mekemosoix 3aday. OcHoaHble OO0ydeHne pemeHnio TeKCTOBBIX 3a/1a4 IPOHU3BIBAET BCE
OCHOBHbIE TeMbI Kypca anreOpsl 7-9 KI1accoB, a TakKe
MemoObL peutenus 3a0a4 MMOBTOPECHHE B Hauajle U KOHIIC y4eOHOro Toja.
Crarucrtuka 4 4 8
CaydaiiHbie COOBITHS 7 7 1
DneMeHThl KOMOMHATOPUKH 8 8
[ToBTOpeHue (B Hauasie M KOHIE Y4eOHOTO 11 10 29 50 6
rojia)
7 kJacc

Paspennl cogepxaHus

KoaunuecTBo yacoB

KonTposbHbie padoTsl

Bcero 136 11
ITonstne pallnOHAJILHOI'O YrcCJia, YMCHHUC BBIIIOJIHATH HeﬁCTBHﬂ C paliluOHAJIbHBIMHU
Payuonanvnvie uucna YHCIIaMU M3y4aeTcs B Kypce apuMeTHuky 6 Kiiacca U IPUMEHSIETCS PH U3YYCHUN BCETO
Kypca anredpsl 7 — 9 Ki1accos.
UucnoBble 1 OyKBEHHbIE BHIPAKEHUS 12 1
Ilenble BeIpaKeHUs 61 5
PaBencTBa 1
YpaBHEeHUS 2
JIuneitHOe ypaBHEHHE U €r0 KOPHU 7 1

Memoowi pewenus ypasHenuii

N3yuarorcs, IPUMEHSIOTCS IPU PEIIEHNUN BCEX BUJIOB YPAaBHEHUH B Kypce
MaTE€MaTUKU
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Cucrembl ypaBHEHUH 17 1
[Tonsitue GyHkIMM 9
Jlunetinas GyHKIMSA 12 1
Pewenue mexcmoswvix 3a0au. OcnosHule OOyueHne PeIIeHUI0 TEKCTOBBIX 33/1a4 IPOHU3BIBACT BCE OCHOBHBIE TEMbI Kypca
MemoOobl peulenus 3a0a4 anreOpbl 7-9 KI1accoB, a TAKXKE IOBTOPEHHUE B HavyaJle ¥ KOHLE y4eOHOro rofa.
Crarucrtuka 4
[ToBTOpenue (B HaUasIe U KOHIIE 11 2

y4eOHOro roJa)

8 kiacce

Paznennl conep:xanus

Koan4yecTBO 4acoB

KonTpoabHubie padoThl

Bcero 102 11
ITonsarue palOHAJIBHOI'O YKrcCJjia, YMCHHUEC BBIIIOJIHATH ﬂCﬁCTBHH C paliliOHAJIbHBIMHU
Payuonanvuwvie yucna YHUCIIaMU M3y4aeTcs B Kypce apudMeTuky 6 kiiacca ¥ IPUMEHSSTCS IPH U3YYCHUN
Bcero Kypca anreOpsl 7 — 9 Ki1accos.
WppanmonanbHble ynciia 2
JlpoOHO-palinoHaIbHbIE BHIPAKEHUS 27 3
KBanpaTHbsle KopHU 18 2
KBaznpaTHO€ ypaBHEHHUE U €r0 KOPHU 11 1
JpoOHo-paninoHagbHbIe YpaBHEHUS 10 1
Memoowt pewienus ypasnenuii N3yuaroTcst, TpUMEHSIOTCS IIPH PELLICHUH BCEX BUAOB YPaBHEHUH B Kypce
MaTeMaTHKH
Hepasenctsa 14 1
CucTteMbl HEpaBEHCTB 4 1
OO6paTHas NpoNOPIMOHATBHOCTh 2
Pewenue mexcmosnolix 361061‘{. OCHOGHble OGy‘lCHI/Ie PCHICHUTIO TCKCTOBBIX 3a/la4 IMPOHU3LIBACT BCC OCHOBHBIC TCMBI KypCa
/l/lemOabl PEULEHUA SClaal{ aﬂre6pbl 7-9 KJIaCCOB, a TAKXKC IMOBTOPCHUC B HAYAJIC U KOHIIC yqe6Horo roaa.
Crarucrtuka 4
[ToBTOpenue (B Havasie ¥ KOHIE YIeOHOTO 10 5

roja)

9 kiaacce
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Paspennl cogepxaHus

KoauuecTBO 4acoB

KonTpoJsbHbie padoTsl

Bcero 132 10
TlonsTne paliuoOHaJIbHOI'O YMCJida, YMCHUEC BBINIOJIHATH ,Z[eﬁCTBHH C paOHaJIbHBIMHU
Payuonanvuvie uucna YHCIIaMHU M3Y4aeTCs B Kypce apu(MeTHKH 6 Kacca U MPUMEHSICTCS MTPH U3YYCHUU
BCero Kypca anreOpsl 7 — 9 Kiaccos.

[{enble BeIpaXeHUs 5
YpaBHeHUs 9 1

Jpo6GHO-palmoHaibHbIe YpaBHEHUS 4

Memoow: pewienus ypasnenuii N3ydaroTcsi, MPUMEHSIIOTCS TIPU PEIICHUU BCEX BUJIOB YPABHCHHIA B Kypce
MaTEeMaTHKU

Cucrembl ypaBHEHUN 17 1
HepaBenctBa 9 1

CucreMbl HEpaBEHCTB 3
[Tonstue Gpynkuuum 13 1
KBanpatuunas ¢pyHkims 11 1
[TocenoBaTeIbHOCTH U IPOTPECCUN 17 2

Pewenue mexcmoswvix 3a0au. OcHosHvle OOyueHne PeleHnI0 TEKCTOBBIX 33/1a4 MPOHU3BIBACT BCE OCHOBHBIE TEMBI Kypca
MemO()bl peueHuA 3a()611{ anre6pLI 7-9 KJIaCCOB, a TAKXKXC IMOBTOPCHUC B HAYAJIC U KOHLIC y‘l€6HOFO rojaa.

CrnyyaitHble COOBITUS 7
DneMeHTbl KOMOMHATOPUKH 8 1
[ToBTOpEeHME (B HAYale M KOHIIE 29 9

yueOHOro roja)

JOKYMEHT NOANMUCAH 3JEKTPOHHOU NMOAIMUCHIO

NOAJIMHHOCTD JOKYMEHTA ITOATBEPK/IEHA.

HoaNnnuChH

IMPOBEPEHO B ITPOT'PAMME KPUIITOAPM.
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