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PABOYA ITPOIT'PAMMA KOI'OBY BCIII r. KotenpHnya
Aareopa. 7-9 kiaaccsl.

Pabouasi nporpamma y4eOHOro mpeamera «AJredpa» ypoBHSI OCHOBHOTO
obriero odpazoBanus (7-9 Kiaccel) paspadoTaHa B COOTBETCTBUH ¢ (eepaTbHBIM
rOCyJAapCTBEHHbIM  O0Opa3oBaTelIbHBIM  CTaHAAPTOM  OCHOBHOTO  OOIIEro
oOpazoBanus (mpukaz MwuHucrtepcTBa o00pa3oBaHusi U Hayku Poccuiickoit
deneparun ot 17 gekadbpst 2010 r. Ne 1897 ¢ mocneayommmMu U3MEHEHUSIMHU |
JTIOTIOJTHCHUSIMH ).

Hacrosimas mnporpamma sBISIeTCS YacTbl0 OCHOBHOM 00pa3oBaTesIbHOU
nporpaMMbl OCHOBHOTO obmiero oopazoanuss KOI'OBY BCIHI r. KorenpHuua,
BXOJUT B COACPKATEIBHBIN pa3zen.

[Iporpamma onupaercs Ha yueOHO-MeToanueckuii komiuieke (YMK):

1. TIPUMEPHASA OCHOBHASA OBPA3OBATEJIBHAA ITPOI'PAMMA
OCHOBHOI'O OBIIET'O OBPA3OBAHUA, onoOpeHHas pernieHueM
dbenepanbHOro  yueOHO-METOAUYECKOTO  OOBEAMHEHUS 10  00IemMy
oOpaszoBanuio  (mpotokonm or 8 ampens 2015 1. Ne  1/15)!
(http://fgosreestr.ru/wp-content/uploads/2015/06/primernaja-osnovnaja-
obrazovatelnaja-programma-osnovogo-obshchego-obrazovanija.pdf).

2. Anrebpa. COopHuk pabouux mporpamm. 7-9 kiaccel : mocobue s
yuuTenen o0meo0OpazoBar. OpraHu3aluii / [cocTaBUTEND
T.A.bypmuctposa]. — 2-e¢ u3z., nom. — M.: [Ipocsemenue, 2014. — 96 c.

3. YueOHUKHU:

e Anrebpa. 7 kmacc: yueO. mis  obOmieoOpazoBaT. opraHuzarui  /
[".B.Jopodees, C.b.CyBopora, E.A.bynnmoBuy u ap.]. — 5-e uza. - M.:
[Ipocsemenne, 2017. — 287 c.: uin.

e Anrebpa. 8 kmacc: yueO. i 00meoOpa3oBaT. oOpraHu3amuii /
[[".B.Hopodees u np.]. — 7-e uzna., nepepad. - M.: IIpocsemienue, 2019. —
320 c.: un.

e Amrebpa. 9 xkmacc: yueb. s 00mieoOpa3oBaT. oOpraHu3amuii /
[[".B.Jopodees, C.b.CyBopona, E.A.bynumoBuy u ap.]. — 5-e uza. - M.:
[Tpocsemenne, 2018. — 336 c.: uin.

! B penaxuun npotokona Ne 3/15 or 28.10.2015 denepansHoro yqe6GHO-METOANYECKOTO OOBEAUHEHHS IO

o01emMy o0pa3oBaHHIO


http://fgosreestr.ru/wp-content/uploads/2015/06/primernaja-osnovnaja-obrazovatelnaja-programma-osnovogo-obshchego-obrazovanija.pdf
http://fgosreestr.ru/wp-content/uploads/2015/06/primernaja-osnovnaja-obrazovatelnaja-programma-osnovogo-obshchego-obrazovanija.pdf
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|. Ilnanupyembie pe3yJIbTAThl 0CBOEHHS Y4eOHOI'0 NpeaMeTa

JInyHOCTHBIE Pe3y/IbTAThl OCBOCHHS Y4eOHOT0 MpeAMeTa J0IKHbI

0TpaKaTh:

1) BocnuTaHue POCCUNCKON TIpaKIAHCKOW HMAEHTUYHOCTU: MAaTPUOTU3MA, YBAaXEHHUS K
OteuecTBy, MpOLUIOE M HACTOALIEE MHOTOHALMOHANBHOIO Hapojga Poccuu; oco3HaHue
CBOEM ATHUYECKON IPHUHAJIEKHOCTH, 3HAHME MCTOPUHU, fA3bIKA, KYJIbTYpPhl CBOErO HApoJa,
CBOEr0O Kpasi, OCHOB KYJIbTYpPHOIO Hacienuss HapoaoB Poccun u uesoBeuecTBa; YCBOEHHE
TYMaHUCTUYECKHUX, JIEMOKPATHUECKUX W TPAJAULMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBLHOTO
pocCcHiicKOro 00IIecTBa; BOCIUTAHME UYYBCTBA OTBETCTBEHHOCTH M J0jra nepen PonuHoi;

2) ¢opmMupoBaHME OTBETCTBEHHOTO OTHOUICHHS K  YYEHHIO, TOTOBHOCTH U
CHOCOOHOCTH O0Y4YaroLIMXCsl K CaMOPa3BUTHUIO U CaMOOOpPa30BaHMIO Ha OCHOBE MOTHUBALMU K
O00y4YEHHIO M MO3HAHMIO, OCO3HAHHOMY BBIOOPY U IOCTPOCHUIO JaJIbHEHIIEH MHAWBUYaIbHOU
TpaeKTopuu 00Opa3oBaHuUs Ha 06a3e OPUEHTUPOBKU B Mupe mnpodeccuil U mNpodeccuoHaTbHbIX
OPEANOYTEHUH, C YYeTOM YCTOMYMBBIX IMO3HABATEIBHBIX MHTEPECOB, a TAK)KE€ HA OCHOBE
(bopMHpOBaHUS YBaXXHUTEIBHOIO OTHOLIEHUS K TPYAY, Pa3BUTHUS OIbITa Y4acTUs B COLMAIBHO
3HAYHMOM TPYIC;

3) ¢opmupoBaHHE LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAayKd H OOMIECTBEHHOW TIPAKTUKH, YYMTHIBAIOLIETO COIMAIBHOE,
KYJBTYpPHOE, $3bIKOBOE, TyXOBHOE MHOI000Opa3ue COBPEMEHHOI'0 MHPa;

4) ¢opmupoBaHHE OCO3HAHHOTO, YBKUTEIBHOTO M JTOOPOKEIATEIHHOTO OTHOIICHHS
K JpYroMy YeJIOBeKYy, €ro MHEHHIO, MUPOBO33PEHHUIO, KYIbType, SA3bIKY, Bepe, I'pa)kJaHCKOU
MO3HIINN, K HMCTOPHH, KYJIbType, PEeIIUTHH, TPAIUIHIM, S3bIKaM, IICHHOCTSIM HapoaoB Poccun u
HapOJI0OB MHpPA; TOTOBHOCTU U CIIOCOOHOCTH BECTH AMAIOr C JPYT'MMH JIOJABMU U JOCTUTaTh B
HEM B3aMMOTIOHUMAHUS;

5) ocBOeHME COLMATIBHBIX HOPM, IIPABUJI IOBEJECHUS, pojie 1 (GOpPM COLMATIbHON KU3HHU B
rpynmnax 1 cooOIIecTBax, BKIIIOYasi B3POCIIbIE U COLUAIbHBIE COOOIIECTBA; yYaCcTUE B IIKOIHHOM
CaMOYTIpaBJIEHUH U OOIIECTBEHHOM >KU3HM B IpeJesiax BO3PACTHBIX KOMIIETEHIIMH C y4eToM
PETHOHATBHBIX, STHOKYIBTYPHBIX, COIIMATBHBIX ¥ SKOHOMUYECKHX 0COOCHHOCTEH;

6) pa3BUTHE MOPAIBHOTO CO3HAHUS U KOMIIETEHTHOCTH B PELICHUH MOpPAJbHBIX MPOOsieM
Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (OPMHpPOBAHWE HPABCTBEHHBIX YYBCTB W HPAaBCTBEHHOTO
MOBEJICHUSI, 0CO3HAHHOTO U OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHBIM IOCTYIIKAM;

7)  dopmupoBaHME  KOMMYHUKATHMBHOM  KOMIETEHTHOCTH B  OOIIEHWH U
COTPYAHHUYECTBE CO CBEPCTHUKAMHM, AETBMHU CTaplLIero M MIAJLIEr0 BO3pacTa, B3pOCIBIMU B
npoiiecce o0pa3oBaTe/bHOM, OOIIECTBEHHO TOJIE3HOW, Y4eOHO-HCCIEA0BATEIbCKOM,
TBOPYECKOI U APYTUX BUIOB AEATEIbHOCTH;

8) dopMupoBaHuEe IIEHHOCTH 370pOBOTO M Oe3omacHOro oOpasza KU3HU, YCBOCHHE
NpaBUI UHAWBUIYAIBHOTO U KOJJICKTUBHOTO O€30MaCHOrO TIOBEACHUS B YpE3BbIYANHBIX
CUTYalUsAX, YTPOKAIOLIUX KU3HU U 3]J0POBBIO JIIOJIEH, MPAaBUJI MOBEJCHHUS Ha TPAaHCIIOPTE U Ha
J0porax;

9) dbopMUpOBaHME  OCHOB  JKOJOTMYECKOHM  KYJIbTYpHI, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOTO MBIIIJICHUS, pPAa3BUTHE OIBITa HKOJOTHUECKU
OpPUEHTHPOBAaHHON pe(IIEKCHBHO-OIICHOYHOW W TPAKTHYECKOW AEATENBHOCTH B JKU3HEHHBIX
CUTYalMAX;

10) oco3HaHMe 3HAYEHHS CEMbU B IKU3HM YeEJOBeKa U OOIIeCTBa, MPHUHSITHE
[IEHHOCTH CEeMEHHOM KU3HHU, YBRKUTEIBHOE U 3a00TJIMBOE OTHOILICHHE K YWICHAM CBOEH CEMbH;

11) pa3BuTHE 3CTETUYECKOTO CO3HAHUS 4YEpe3 OCBOCHHE XYJI0’KECTBEHHOTO HACIEAUs
Hapo1oB Poccun u Mupa, TBOPUECKOH eATETbHOCTH SCTETUYECKOT0 XapaKTepa.

MeTtanpenMeTHbie pe3yabTaThbl OCBOEHHSI YUeOHOr0 MpeaMeTa JAO0JKHBI
O0TPAXKATh:
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1) ymeHHe CcaMOCTOSITEILHO ONPEACTATh IeId CBOEro OOy4YeHHs, CTaBUTh U
dbopmynupoBath ig ce0s HOBbIE 33Jayd B ydyebe U TMO3HABATEIbHOW JEATEIbHOCTH,
pa3BUBAaThb MOTHUBBI M HMHTEPECHl CBOEH IO3HABATEIbHOU NEATEIBHOCTH;

2) yMeHHE CaMOCTOSATEIbHO IUIAHUPOBATh MYTH [OCTIKEHUS IeNel, B TOM YHUCIE
aJbTEPHATHBHBIC, OCO3HAHHO BhIOMpaATh Hanboee 3G(HEeKTUBHBIE CITOCOOBI PEIICHHS YIeOHBIX U
[I03HABATEJIbHBIX 33/1a4;

3) yMeHue COOTHOCUThH CBOU JACWCTBUS C TUIAHUPYEMBIMH Pe3yJibTaTaMH, OCYLIECTBISATH
KOHTPOJIb CBOEH JESTEIBbHOCTH B IPOLECCE TOCTHKEHUS pe3yibTara, ONPeNeNiTh CIIOCOObI
NEHCTBUII B paMKax MPEUIOKEHHBIX YCIOBUH U TpeOoBaHM, KOPPEKTHUPOBAaThH CBOU
JICUCTBUSA B COOTBETCTBHM C U3MEHSIOUIEHCS CUTYaLUEN;

4) yMeHUe OlLEHUBATh MPABUIBHOCTh BBIMOJHEHUS Y4eOHOW 3agaud, COOCTBEHHBIE
BO3MO>KHOCTH €€ PEILEHUS;

5) BiazeHue OCHOBAMHM CAMOKOHTpOJIS, CaMOOLEHKH, TMPUHATUS peUIeHHH U
OCYILECTBIICHHS] OCO3HAHHOTO BBIOOpa B YU€OHOH M MTO3HABATEIBHOM I TEILHOCTH;

6) yMeHue OmpeleisITh MOHATHS, CO3JaBaThb OOOOIEHHUs, YCTAaHABIMBATH AHAJIOTHH,
KJIaccu(UIUpoOBaTh,  CaMOCTOSITEIPHO  BBHIOMpaTb  OCHOBAHWS W KPUTEPHH IS
KJIacCU(UKALlUK, yCTAaHABIMBATh IMPUYUHHO-CICACTBEHHbIE CBSI3U, CTPOUTH JIOTUYECKOE
paccyXaeHue, yMO3aKiloueHue (MHAYKTUBHOE, JEAYKTUBHOE W [0 aHAJOTMU) U JeJaTh
BBIBOJIBI;

7) yMeHuEe co3]aBaTh, MPUMEHATh U MPEOOpa3OBbIBATh 3HAKM U CHMBOJBI, MOJEIHU U
CXEMBI ISl pelIeHUs yUeOHBIX U O3HABATEIbHBIX 3a7a4;

8) CMBICIIOBOE UTEHHUE;

9) ymMeHue OpraHu3OBbIBaTh yu4e€OHOE COTPYJHHUYECTBO U COBMECTHYIO JEATEIHHOCTH C
YYUTENIEM M CBEPCTHUKAaMH; paboTaTh WHAWBUAYAIBHO W B TpYINIe: HAXOAUTh oOrmiee
pelieHne U paspemarbh KOHGIMKTHI HA OCHOBE COTJIACOBaHHWS MO3UIMHM U ydyeTa MHTEPECOB;
(dbopMyIupoBaTh, ApPryMEHTUPOBATh U OTCTaNBATh CBOE MHEHUE;

10) ymeHHe OCO3HAaHHO HCIOJb30BaTh pEUEBbIE CPEJICTBA B COOTBETCTBUU C 3ajaueit
KOMMYHHMKAIUKM JUIS BBIPAXXEHHUS CBOMX YYBCTB, MbICIEH M MOTpeOHOCTEW; IUIAHWPOBAHUS U
PETYJIILIUKA CBOEH JEATENIBHOCTH; BIAJECHWE YCTHOW M NHCBMEHHOM pPEYb0, MOHOJOTMYECKOU
KOHTEKCTHOM pEublo;

11) ¢opmupoBanue M pa3BUTHE KOMIETEHTHOCTH B OO0JIACTM  HCHOJIb30BAHUS
MH(OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruil (manee MKT- kommereHIuM); pa3BUTHE
MOTHBAllUM K OBJIAJCHUIO KYyJbTYpOH aKTUBHOTO TIIOJb30BAaHUS CIIOBApSIMM M JPYTUMHU
MOMCKOBBIMU cucTeMaMy; (B pell. [Ipukasa Munobpuayku Poccun ot 29.12.2014 N 1644)

12) ¢opmupoBanue M pa3BUTHE HKOJOTHUECKOTO MBIIUIEHUS, YMEHHE HPUMEHSTHh €ro
B [I03HABATEJIbHOW, KOMMYHHMKAaTHUBHOM, COLMAJIbHON TMpaKkTUKE M MNpOoPecCHOHATbHOU
OpHUEHTAIINH.

IIpenmeTHbie pe3yabTaThl JOJDKHBI 00ECIEUMBATH YCHEITHOE OOy4YeHUE
Ha CJIeYIOIIEM YPOBHE 00111eT0 00pa3oBaHusl.
H3zyuenue npeomemnou oonacmu "Mamemamuka u ungopmamurxa" 10JKHO

00€eCIIEUYnTh:

OCO3HAHHUC 3HAUYCHUA MAaTCMAaTUKHN U I/IH(bOpMaTI/IKI/I B HOBC@HHGBHOﬁ KU3HU YCIIOBCKA,

(I)OpMI/IpOBaHI/IC HpeI[CTaBHeHI/Iﬁ (0] COLIMaJIbHBIX, Ky.]'IBTypHLIX nu I/ICTOpI/IquKI/IX
(dakTOpax CTAaHOBJICHUS MaTeMaTUUECKOW HAYKH;

IIOHUMAHHC pOJ'II/I I/IH(I)OpMaI_[I/IOHHLIX HpOI_ICCCOB B COBpeMCHHOM MI/IpC,

dbopMHpOBaHHE TPEJCTABICHUH O MaTeMaTHKE Kak dYacTH OOIIeYeIOBeYECKOn
KYJ'ILTprI, YHI/IBepCaHLHOM SA3BIKC HayKI/I, IIO3BOJJIAIOIIEM OIIMCBIBATH H I/I3y‘IaTB pCaJ'IBHBIC
HpOHCCCBI " SABJICHU.
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B pesyabrare m3ydenusi npeaMerHoi obGuaactum '"'Marematuka u uHpopmaruka'
oOydaronuecsi pa3BUBAIOT  JIOTUYECKOE M MaTeMaTHYeCKOe  MBIILICHHE,  MOJy4aroT
MIPE/ICTABIICHHE 0 MaTeMaTUYeCKUX  MOJIENSAX;  OBJIAJIEBAIOT  MaTeMaTUYECKUMHU
PacCyXJIEHUSMH; y4darcsl NMPUMEHATh MATEMaTUYECKHWE 3HAHUS NpPU  PEIICHHH  pa3IMYHBIX
3aJa4 M OIICHMBATh IIOJYyYEHHBIC PE3YJIbTAThl, OBJIAJEBAIOT YMEHUSMHU pEUICHHsS] Y4eOHBIX
3a/1a4; pPa3BUBAIOT MATEMATHUYECKYI0 HWHTYHUIIMIO; TIONYYalOT TPEACTaBICHUE OO0 OCHOBHBIX
MH(OPMAILMOHHBIX MTPOLIECCaX B PEAIbHBIX CUTYALIUSX.

[IpenmeTHble pe3yabTaThl H3Y4YCHHS MpeaMeTHoW oOmactu  "Maremartuka |
uH(popMaTUKa" TOJKHBI OTPaXKaTh:

1) dopmupoBanue TmpeACTaBICHUH O MaTeMaTHKE KakK O METOAC IO3HAHHS
JIEHCTBUTENILHOCTH, TIO3BOJISIFOLIEM OMUCHIBATh U U3Yy4aTh peabHbIE POLECCHI U SBJICHUS:

OCO3HAHUE POJIU MaTEeMaTUKH B pa3Butuu Poccuu u mupa;

BO3MOYKHOCTh IPUBECTH MPUMEpPbl M3 OTEYECTBEHHOM W BCEMUPHOM HCTOpPUU
MaTEeMaTUYECKUX OTKPBITUM U UX aBTOPOB;

2) pa3BUTHE YMEHHH paboTaTh ¢ y4eOHBIM MaTeMaTHYECKHUM TEKCTOM (aHAIM3UPOBATh,
U3BJIEKATh HEOOXOAMMYIO HH(OpPMAIHIO), TOYHO M TPAaMOTHO BBIPAKATh CBOM MBICIH C
NPUMEHEHHEM MaTeMaTUYeCKOM TEPMUHOJOTMM ¥ CHMBOJHKH, MPOBOJIUTH KiIacCU(UKAIINHU,
JIOTUYECKHEe 000CHOBAHMSI, TOKA3aTEIbCTBA MATEMATHICCKIX YTBEPIKICHUH:

ONEPUPOBAHUE IMOHATHUAMM: MHOMKECTBO, JJIEMEHT MHOXECTBa, I[OJMHOXECTBO,
MPUHAJICKHOCTh, HAXOXKJACHHE TMepeceueHus, OObEIMHECHUS MOJMHOKECTBA B MPOCTEUIINX
CUTYaIUsX;

pelieHue CI0’KETHBIX 3a/1a4 Pa3HbIX TUIIOB HA BCE apu(METHUECKUE ICUCTBUS;

MPUMEHEHHE Cloco0a TMOUCKa pelIeHHs 3a7aud, B KOTOPOM PacCyXIEHHUE CTPOUTCS OT
YCJIOBHS K TPEOOBAHHIO WJIH OT TPEOOBAaHUSI K YCIIOBUIO;

COCTAaBJICHME IUIaHAa  pPELICHHUs  3aJayd, BBbIIEJIECHHWE JTallOB €€  pEeLICHHs,
WHTEPIPETAIHS BHIYUCIUTENBHBIX PE3YyJIbTATOB B 33]1a4e, UCCIICIOBAHUE MTOTYUYEHHOTO PEIICHUs
3a/1a4u;

HaxXOXJIEHWE TMPOIEHTAa OT 4YHWcjia, YHCJIa TO0 TPOLEHTY OT HEero, HaXOXICHUs
MPOLIECHTHOTO OTHOIIEHHMS] JIBYX YHCEJ, HAaXOXKJEHHS TMPOLUEHTHOTO CHIXKEHHS WU
MIPOLICHTHOTO TIOBBITIICHUS BEJTUYHHBI;

pElIeHHE JIOTHYECKUX 3a/a4;

3) pa3BUTHE TIPEACTABICHHN O YHUCIE€ M YUCIOBBIX CHCTEMax OT HATypPaJIbHBIX JO
JIEMCTBUTENIbHBIX YHCEJ; OBJAJCHUE HABBIKAMHM YCTHBIX, MUCBMEHHBIX, HWHCTPYMEHTaIbHBIX
BBIYMCIICHUM

OTIEpUPOBAHUE TOHITUSIMHU: HATypajJbHOE YHCIIO, IIEJI0€ YUCIIO0, OOBIKHOBEHHAs JIPOOH,
JecATUYHAs JpOoOb, CMENIAHHOE YUCIIO0, PAIMOHAIEHOE YK CIIO0, HPPAIIMOHATBHOE YHUCIIO;

UCIIONIb30BaHUE CBOICTBA 4YMCEN M 3aKOHOB apU(PMETUUYECKUX OIepaluii ¢ YucIaMu
TP BBITIOJIHEHNUN BBIYMCIICHH;

MCIIOJIb30BaHNE MTPU3HAKOB JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJHEHUU BBIYUCICHUNA U
pEIICHUH 3a]1a4;

BBITIOJIHEHHE OKPYTJIEHUS YUCEN B COOTBETCTBUU C NPABUIIAMU;

CpaBHEHHUE YHCEIT,

OIICHUBAHME 3HAUYECHMS KBAJIPATHOTO KOPHS U3 MOJIOKUTEIHHOTO 1I€JIOr0 YUCIIA;

4)  OBJaJEHWE  CUMBOJBHBIM  SI3BIKOM  aireOphl, TMpUEMaMH  BBITIOJHEHHS
TOXKJIECTBEHHBIX MPEOOpa3OBaHUN BBIPAKCHHM, pELICHUS YpaBHEHHH, CHCTEM YpaBHEHHUH,
HEPaBEHCTB W CHCTEM HEPAaBEHCTB; YMEHHUS MOJCIUPOBATH PEATbHBIE CHUTYAllMd Ha SI3bIKE
anreOpbl, HCCIEAOBaTh TOCTPOSHHBIE MOJEIU C MCIOJIb30BAaHUEM ammapara anreopsl,
WHTEPIPETHPOBATH MOTYYECHHBIN pe3ysIbTaT:

BBITIOJTHEHUE HECJIOXKHBIX MPEeoO0pa3oBaHUN N7l BBIYMCICHHUS 3HAYCHHH YHCIOBBIX
BBIPDOKEHHM, COJEP)KAIIMX CTENEHH C HATypalbHBIM IIOKa3aTeleM, CTETNeHH C IeJIBIM
OTPHULIATEIIbHBIM MTOKa3aTelleM;
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BBIIIOJIHEHHE  HECIIOKHBIX ~ MPeoOpa3oBaHMU  IENBIX, JPOOHO  palMOHAIBHBIX
BBIPQKEHUII M BBIPAKEHUI C KBaJApaTHbBIMU KOPHSMHU; pPACKpBIBaTh CKOOKH, IPUBOJUTH
NoJ00HBIE CclaraeMble, UCTIONb30BaTh (POPMYIIBI COKPALIEHHOTO YMHOXKEHUS;

pelIeHuEe JMHEMHBIX M KBAaJApAaTHBIX YPABHEHMM M HEPABEHCTB, YPABHCHUM U
HEPABEHCTB, CBOJSAIIMXCS K JIMHEHHBIM WM KBaJIpaTHBIM, CUCTEM YPABHCHMM M HEPABEHCTB,
M300pakeHHe pelIeHU HEPaBEHCTB U UX CUCTEM Ha YHMCIIOBOM MPSIMOI;

5) oBnaneHue cucTeMOM (DYHKIIMOHAIBHBIX IMOHITUH, pa3BUTHE YMEHHS HCIOJIb30BATh
GyHKIMOHATBHO-TpaUUeCKre MPEACTABICHHUS [UIA PELICHUS Pa3InYHBIX MaTeMaTHYECKUX
3aja4, JJI ONMCAHUA U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEM:

OIpElEICHUE TOJOKEHUS TOYKH II0 €€ KOOpAMHATaM, KOOpPAMHATBI TOYKU IO €€
IIOJIO’KEHUIO Ha IUIOCKOCTH;

HaXOXJCHWE M0 TpapuKy 3HAUYeHUH (GYyHKIWMH, OONACTH OINpENeIeHUs, MHOMXKECTBa
3HA4YeHUH, HyJIel QYHKIMH, NPOMEXKYTKOB 3HAKOIOCTOSHCTBA, MPOMEXKYTKOB BO3PACTaHMs U
yObIBaHUsI, HauOOJBIIETO ¥ HAUMEHBILETO 3HAYCHHS (DYHKIIHH;

HOCTpOCHME TpaduKa JUHEHHON U KBaApaTUYHON (YHKIUH;

OIIEPUPOBAHUE Ha 6a30BOM YPOBHE MTOHATUSIMH: IIOCJIEI0BATEIbHOCTD,
apupMeTHUecKas IPOrpeccHsi, FeOMETpUUECKas POrPeccHs;

UCTIOJIb30BAaHUE CBOMCTB JIMHEHHOW M KBaJpaTUYHOH (QYHKIMI W WX TpaQuKOB mpH
pELICHUH 3aj]ay U3 APYTUX Y4eOHbIX IPEIMETOB;

6) oBIaJeHHE TI'EOMETPUYECKUM S3BIKOM; pa3BUTHE YMEHHS HCIOJIb30BaTh €ro s
ONMCAHUA IIPEIMETOB OKPYKAIOLIEr0 MHUPA; Pa3BUTUE IPOCTPAHCTBEHHBIX IIPEICTaBICHUM,
M300pa3uTEIbHBIX YMEHUHN, HABBIKOB T€OMETPUUYECKUX TOCTPOCHUIA:

ONEepUpOBAHUE MOHATUAMM: (Urypa, TOYKA, OTPE30K, MpsMas, Jiyd, JOMaHas, Yroi,
MHOT'OYTOJIbHUK, TPEYIOJbHHK M  YETBIPEXYI'OJBHHMK, MPAMOYTOJIBHHUK M  KBaJpar,
OKPY)KHOCTb M KpyI, HpsMOYrojbHbII Mapajuienenunesn, KyO, mmap; u3o0paxeHue
U3y4aeMbIX (UTYp OT PYKH M C MOMOIIBIO JIMHEHKU W IUPKYJIS;

BBINIOJIHEHUE  W3MEPEHMS  JUIMH, pACCTOSHUM, BEIMYHMH  YIJIOB C  IIOMOIIBIO
WHCTPYMEHTOB JUIsl U3BMEPEHUN JUIMH U YTJIOB;

7) ¢GopMmHpoBaHHE CHCTEMAaTHYECKMX 3HAaHUM O IUIOCKMX (Urypax M HMX CBOMCTBax,
NPEACTABIEHUM O  NPOCTEHIIMX  IPOCTPAHCTBEHHBIX  TelaxX;  pa3BUTHE  YMEHUU
MOJCIIMPOBAHUS PEAINBHBIX CUTyallUd Ha S3bIKE I'€OMETPUHU, UCCIIEIOBAHUs ITOCTPOCHHOU
MOJIEJN C MCITOJIb30BAaHUEM I€OMETPUUECKUX MOHATUN U TEOpeM, almnapara aireOpbl, peleHus
F€OMETPUYECKHUX U MIPAKTUYECKUX 3a1ayu:

orepupoBaHrUEe Ha 0a30BOM ypOBHE MOHSTHSMH: PaBEHCTBO (UTYyp, MapajulebHOCTh U

NEPHEHAUKYJIAPHOCTD MPSAMBIX, YIJIBI MEXAY IPAMBIMU, NEPIEHIUKYIAP, HAKIOHHAs,
IIPOCKIUS;

IIPOBEICHUE J10KA3aTENbCTB B TEOMETPUH;

ornepupoBaHre Ha 0a30BOM YPOBHE MOHSTHSIMH: BEKTOP, CyMMa BEKTOPOB, MPOU3BECHHE
BEKTOpa Ha YKCIIO, KOOPAUHATHI HA INIOCKOCTH;

pelleHne 3ajJad Ha HaXOXKJIEHHE TeOMETPUYECKHX BEJIMYMH (JUIMHA U PpacCTOSHUE,
BEJIMYMHA YTJIa, IJIOLIA/b) 10 00pa3laM Ui aJropuTMaM;

8) oBnaJeHHE MPOCTEHIIMMU CHOCOOAMM TMPEICTaBICHHUS M aHaliu3a CTaTUCTHYECKHX
JAHHBIX; (OpPMUpOBaHUE TMPEACTABICHUH O CTATUCTUYECKMX 3aKOHOMEPHOCTSX B pealbHOM
MHUpPE M O PAa3IMYHBIX CIOCO0aX HUX U3YYEHHS, O MPOCTEHIINX BEPOSITHOCTHBIX MOJEIAX;
pa3sBUTHE YMEHUH W3BIEKaTh MH(OPMAIMIO, TPEACTABICHHYIO B Ta0IuIax, Ha JuarpaMmMax,
rpadukax, ONUCHIBATh U aHAJIM3UPOBATH MACCUBBI YUCIIOBBIX JAHHBIX C MOMOIIBIO MOAXOISIINX
CTaTUCTUYECKUX  XApPAKTEPUCTHK, HCIIOIb30BAaTh I[IOHMMAHUE BEPOSITHOCTHBIX CBOMCTB
OKPY’KaOIIMX SBJIICHUM NPU MPUHATUN PEILICHHN:

dopMHpOBaHUE TMPEICTABICHUS O CTAaTUCTUYECKHX XapaKTEPUCTHKAX, BEPOSTHOCTH
CITy4aitHOTO COOBITHS;

peleHre NpOCTeHIINX KOMOMHATOPHBIX 3a/1a4;
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OTpeieIeHne OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YHCIOBBIX HAOOPOB;

OLIEHUBAHKE U BBIYMCIIEHUE BEPOSITHOCTH COOBITHS B IPOCTEHUIINX CIIydasiX;

HAJIMYME MPEICTABICHUS O POJIM MPAKTUYECKH JOCTOBEPHBIX U MaJOBEPOSTHBIX COOBITHIHA,
0 POJIM 3aKOHA OOJIBIINX YKMCET B MACCOBBIX SIBICHUSX;

YMEHUE CpaBHUBaTb OCHOBHBIE CTaTUCTHUYECKUE XapaKTEPUCTUKU, IIOJTY4YEHHbIE B
npoliecce peleHus MPUKIaTHON 3a0aul, U3yUYeHHs pEalbHOTO SBICHUS;

9) pa3BuTHE yMEHUH IPUMEHATh W3YYEHHbIC IOHATHS, PE3YJIbTaTbl, METOJbl IS
pemieHus  3ajad MPaKTHUYECKOro XapakTepa MW 3aJa4 M3 CMEXKHBIX JUCHUIUIUH  C
UCMOJIb30BaHUEM  IIPH HEOOXOIUMMOCTH CIIPaBOYHBIX  MaTEepHAJIOB, KOMIIbIOTEPA,
MIOJIb30BAThCSl OLCHKOW M TMPUKUAKOW NMPH MPAKTUYECKHX pacueTax:

pacrio3HaBaHKUE BEPHBIX U HEBEPHBIX BbICKA3bIBAHUM;

OLICHUBAHKE PE3Y/IbTATOB BEIYUCICHUH MTPH PELICHUN PAKTUIECKUX 3a/1a4;

BBINOJIHEHNE CPABHEHUS YUCEIl B pEAJIbHBIX CUTYaLUX;

UCTIOJIF30BAaHUE YHWCIIOBBIX BBIPAKECHUH NPU PEHICHWH NPAKTUYECKUX 3a1ad M 3ajad
U3 JIPYTUX Y4eOHbBIX IPEIMETOB;

pelIeHre MPakKTUYECKHX 3a/1a4 ¢ IPUMEHEHHUEM MPOCTEHITNX CBOMCTB GUTYD;

BBINOJIHEHHE MPOCTEHIIMX MOCTPOCHUN M M3MEPEHUIl Ha MECTHOCTH, HEOOXOIMMBIX B
pEATbHOM )KU3HU;

10) dopmupoBanue MHOOPMAIMOHHONW M AJITOPUTMHUYECKOM KyJIbTYpbl; (OpMHUpPOBaHUE

IPEJICTaBICHUsT O KOMIIBIOTEpE KaK YHHUBEpPCAJIbHOM  YCTPOWCTBE  00pabOTKH
UHpOpPMaLlMK;  pa3BUTHE OCHOBHBIX HABBIKOB M YMEHMH MCIIOJIb30BAHUSA KOMIIBIOTEPHBIX
YCTPOMCTB;

11) popmupoBanue npencraBieHUs 00 OCHOBHBIX M3y4aeMbIX MOHATHUAX: MH(pOpMAaIMs,
QITOPUTM, MOJETH - U UX CBOMCTBAX;

12) pa3BuTHE aIrOPUTMHUYECKOIO MBIIIJIEHUS, HEOOXOJUMOro Uil Mpo(ecCHOHANbHOM

NEeSITEIPHOCTH B COBPEMEHHOM OOIIECTBE; pPa3BUTHE YMEHHUI COCTaBUTh W 3aIlucaTh
QITOPUTM  JUISI KOHKPETHOTO MCIIOJHUTENS; (OpPMUPOBaHME 3HAHUH 00 alrOPUTMUYECKHX
KOHCTPYKIIUSX, JIOTHYECKUX 3HAUEHHSX W OIepalusx; 3HAKOMCTBO C OJHUM U3 SI3BIKOB
IPOrpaMMHUPOBAHUSI M OCHOBHBIMU aITOPUTMHUYECKHUMHU CTPYKTYpaMHU - JTUHEHHOM, YCIOBHOM U
IMUKIINYECKOM;

13) popmupoBanue ymeHuil popmanuzanuu U CTpyKTypupOBaHHUs MH(DOpMaAIK, YMEHUS
BbIOMpaTh CHOCOO TPECTABICHUS JAaHHBIX B COOTBETCTBHM C IIOCTAaBJICHHOW 3adayell -
TaOJUIIBI, CXeMBbI, I'padUKH, TUarpaMMbl, C HCIIOJIb30BAHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX
cpencTB 00pabOTKH JIaHHBIX;

14) dopmupoBaHrEe HAaBBIKOB M YMEHUH 0€30MacHOI0 M 11e1eCO00Pa3HOro MoBeIeHHs IpU
paboTe ¢ KOMNBIOTEPHBIMH TIporpaMMamMu W B MHTepHeTe, yMeHHUs COONIIOIaTh HOPMEI
UH(POPMALIMOHHOM STUKH U TpaBa.

BoinyckHuk Hay4yuTcsi B 7-9 kiaccax (Ui UCIONB30BaHUSI B MOBCEAHEBHON JKU3HH U
obecreueHnst BO3MOXKHOCTH YCTIEITHOTO MPOAOKEHUsT 00pa3oBaHus Ha 0a30BOM YPOBHE):

DJIeMeHTBI TEOPHMH MHOKECTB 1 MATEeMAaTHYeCKOH JIOTUKH

* OmnepupoBaThb Ha 0a30BOM YpPOBHE MOHATUSMHU: MHOXECTBO, 3JEMEHT MHOXECTBA,
IIOJAMHOK€ECTBO, IIPUHAJIEKHOCTD;

* 337aBaTh MHOXKECTBA IIEPEUNCICHUEM UX DJIEMEHTOB;

* HAXOJUTh MepeceueHue, 0ObeJUHEHNE, MOJMHOXKECTBO B NMPOCTEHIINX CUTYalHsX;

* omepupoBaTh Ha 0a30BOM YPOBHE NOHATHSMM: OIpPENENICHHE, aKCHOMa, TEOpEMa,
JI0Ka3aTelIbCTBO;

* NPUBOJUTH IPHUMEPHI M KOHTPIPUMEPHI Ul MOATBEPKICHUSI CBOUX BBICKA3bIBAHHUM.

B nosceqHeBHOM KU3HHU U NPU U3YYEHUH IPYTHX NPEeIMETOB:
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* WCTOJb30BaTh Tpadudeckoe TMPEACTaBICHUE MHOXKECTB Ui OMUCAHUS PEaTbHBIX
MIPOLIECCOB U SIBJICHUH, IPH PEHICHUH 33]1a4 IPYTHX y4EOHBIX MPEAMETOB.

Yucaa

* OnepupoBarb Ha 0a30BOM YPOBHE IOHATHSMH: HATYPAIBHOE YHCIO, IIEJ0E YHUCIIO,
OOBIKHOBEHHas1 JIpoOb, JecATHYHAas JApoOb, CMeEIIaHHas ApoOb, PAMOHAIBLHOE YHCIIO,
apru(MeTHUECKUI KBaIPaTHBIM KOPEHB;

* HCIIOJIb30BaTh CBOMCTBA YMCEN U MIPaBUJIA ICUCTBUM MPU BHIOJHEHUN BHIYMCICHUM;

* HCIMOJB30BaTh NPU3HAKU JeTUMOCTH Ha 2, 5, 3, 9, 10 npu BbINOTHEHUU BHIYUCICHUN U
pELIEHUH HECIOKHBIX 3a/1a4;

* BBINOJHATH OKPYIJICHHE PAlMOHAIBHBIX UYHCEN B COOTBETCTBUM C IPaBUJIAMU;

* OILICHMBAaTh 3HAYECHHUE KBAJAPATHOTO KOPHS M3 MOJIOKUTEIBHOTO IEJIOT0 YUCa;

* pacro3HaBaTh PAIMOHATIBHBIC U UPPALIMOHAIbHBIC YHCIIA;

* CpaBHUBATh YHCIIA.

B noBceqHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

* OLIEHUBATh PE3yJbTaThl BBIUMCICHUIN IPU PEIICHUU TPAKTUYECKHUX 33]1a4;

* BBINOJHATH CPABHEHUE YHCEIT B PEATIbHBIX CUTYAIIUsX;

* COCTaBJISITb YMCJIOBBIC BBIPAKEHHS IMPU PEIICHUU MPAKTUYECKUX 3aJad M 3ajad U3
JIPYTUX y4eOHBIX MIPEIMETOB.

ToxkpecTBeHHbIE IPe00pa30BaHUS

* BBINONHATE HECIOXHBIE MPeoOpa3oBaHUs Uil BBIYUCICHHS 3HAUYCHHWH YHCIOBBIX
BBIPDOKEHMM, COJEpKallUX CTENEHU C HaTypalbHBIM IIOKa3aTesieM, CTENEHU C LEJIbIM
OTPHLIATEIIBHBIM II0OKA3aTelIEM;

* BBINOJHATH HECJOXKHBIE MPEOOPa30BaHUS LENBIX BBIPAXKEHHUI: pacKphIBaTh CKOOKH,
IPUBOJIUTH MOAOOHBIE CIIaraeMble;

* UCHOJBb30BaTh (OPMYIBI COKpPALIEHHOTO YMHOXEHHS (KBagpaT CyMMBbI, KBajapaT
Pa3HOCTH, PA3HOCTH KBAAPATOB) JJIsl YIIPOIICHUS BEIYMCICHUM 3HAUCHU I BBIPAXKEHUH;

* BBINOJHATH HECJIOXKHBIE TPE0Opa30BaHUs IPOOHO-TUHEHHBIX BBIPAKEHUHN U BBIPAKCHHMA
C KBaJ[paTHBIMU KOPHSIMH.

B noBceaHeBHOM KM3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

* IIOHMMATh CMBICJ 3alIUCH YUCJa B CTAHJAAPTHOM BH/JIE;

* OomepupoBaTh Ha 0A30BOM YpPOBHE IMOHSATHEM «CTaHAAPTHAs 3alKCh YUCIIAy.

YpaBHeHusI U HepaBEeHCTBA

* OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHSIMHU: PaBEHCTBO, YHCIOBOE PAaBEHCTBO,
ypaBHEHUE, KOpPEHb YpaBHEHMs, PELIEHUE YpPaBHEHMs, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pEIlIeHNE HEPABEHCTBA;

* MPOBEPATH CIPABEIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

* pellaTh JIMHEWHbIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOISALINECS K JINHEHHBIM;

* pelaTh CUCTEMbI HECIOKHBIX JTMHEHHBIX YpaBHEHUW, HEPABEHCTB;

* IPOBEPATH, SBISAETCA JIM JJAHHOE YHCIO pEIICeHHWEM ypaBHEHHUs (HEpaBEHCTBA),

* pemiath KBaJpaTHblE ypaBHEHHUs MO (opMylsie KOpHEH KBaJpaTHOTO YpaBHEHMS,

* u300paXkaTh pelIeHHs] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MPsIMOH.

B noBceiHeBHO KU3HM M TIPM U3YUYEHHH APYTUX NMPeIMeTOB:

* COCTaBIIAATH M pEIIATh JIMHEWHBIE YpAaBHEHUs INpU PEIICHUH 3a7ad, BOZHUKAIOIIHX B
JIpYTUX y4eOHBIX MpeAMETax.

DOyHKIUHA
* Haxoauth 3HaueHne (yHKIHMH 1O 33ITaHHOMY 3HAYEHUIO apryMEHTa;
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* HAaXOJWThb 3HAYCHHE apryMEHTa IO 33/JaHHOMY 3HAYCHHIO (YHKIUH B HECIOXXHBIX
CUTYaLUsX;

*  ONpEAENATh IOJOXKEHUE TOYKU [0 €€ KOOpAMHATaM, KOOPJAMHAThl TOYKH IO €€
II0JIO’KEHUIO HA KOOPAMHATHOM INIOCKOCTH;

* 1o TrpapuKy HaxoIuThb 0OJACTh OIpPENeNCHHs, MHOXECTBO 3HAa4YeHUH, HYIU
(GyHKUIMN, TPOMEXKYTKM 3HAKOIMOCTOSHCTBA, MPOMEKYTKH BO3pacTaHusl H yObIBaHUS,
HauOoJIbllIee M HaUMEHblIee 3HaYeHUs QYHKIINU;

* CTPOUTH TpaduK JUHEHHON (PYyHKIIHH;

* IpPOBEPsATH, ABJISAETCA JIM JaHHBIA rpaduk rpadukoM 3aJaHHOM (QyHKIMM (JIMHEHHOM,
KBaJPaTHYHOM, 00paTHON MPOIOPLUOHATHHOCTH);

* omnpenensaTh NPUOIMKEHHbIE 3HAYEHUs KOOPAMHAT TOUYKU IepecedeHus: rpaukoB
GyHKIUH;

* omepupoBaTb ~ Ha  0a30BOM  YpPOBHE  MOHATHSMHU:  IOCIEIOBATEIbHOCTb,
apudmeTnyeckas nporpeccusi, reoMeTpuieckas porpeccus;

*  pemarh 3aJa4d Ha IMPOrPecCHH, B KOTOPBIX OTBET MOXKET OBITh TOIy4eH
HETIOCPEACTBEHHBIM TOICUeTOM 0e3 mpuMeHeHus (HopMy.

B noBceHeBHOM KU3HM M NIPH M3YYCHHH APYTUX NPEJIMETOB:

* HCNOJb30BaTh I'paUKU pEabHbIX IPOLIECCOB M 3aBUCHMOCTEH JUIsl ONpEAETICHUS X
CBOWCTB (HauOoOJIbIIME M HAUMEHbLIME 3HAYEHUs, MPOMEXYTKH BO3pacTaHUs U YObIBaHHUA,
00J1aCTH MOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAUYEHUH U T.11.);

* HCIIOJb30BaTh CBOMCTBA JIMHEHHOM (yHKIMM M ee rpaduK NpHU PELICHUU 3a1ad H3
JIPYTUX y4eOHBIX ITPEIMETOB.

CraTucTHKA M TEOPHUS BEPOATHOCTEH

* Hmerp mpencraBieHWE O  CTAaTUCTHYECKUX  XapaKTEPUCTHUKAX, BEPOSITHOCTH
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

* pemarh  MpocTeMimMe  KOMOWHATOpHBIE  3aaud  METOJOM  MpPSIMOTO U
OpraHU30BaHHOTO TIepedopa;

* MPEJCTaBIATh JaHHBIC B BUE TaOIUIl, AUArpaMM, rpaduKos;

* yuTaTh UH(OPMALINIO, TPEICTABICHHYIO B BUJIE TAOIUIIBI, AMATPAMMBI, TpaduKa;

* OIpPEACNATh OCHOBHBIE CTATUCTUYECKHE XaPaKTEPUCTHUKHU YHUCIOBBIX HAOOPOB;

* OIICHUBATh BEPOSTHOCTH COOBITHS B MPOCTEHIIINX CITydasix;

* UMETh MPEJCTABICHUE O POJM 3aKOHA OOJIBIIMX YMCENT B MAaCCOBBIX SIBIICHUSX.

B noBceqHeBHOM KU3HM U NMPU U3YYEHUM IPYTUX PeAMETOB:

* OIIEHUBATh KOJIMUYECTBO BO3ZMOXKHBIX BAPUAHTOB METOIOM Iepedopa;

* HMEThb TMPEACTaBICHUE O POJH MPAKTUUECKH JIOCTOBEPHBIX W MaJIOBEPOSITHBIX
COOBITHI;

* CpaBHUBAaThb OCHOBHBIE CTATHUCTHUYECKUE XapaKTEPUCTUKH, MOJYYEHHBIE B MPOLECCE
pelieHus MPUKIAIHON 3aauu, U3yUEHUsI PEATHHOTO SIBJICHUS;

* OIICHUBATh BEPOSTHOCThH PEATHHBIX COOBITUH U SIBICHUN B HECIIOXKHBIX CUTYaIIUAX.

TexcToBbIC 3a7a4M

* Pemath HECIOXXHBIE CIOKETHBIE 3a7aud pa3HbIX TUIIOB Ha Bce apu(METHUYECKHE
JIEeHCTBHS,

* CTPOUTH MOJIENb YCJIOBHUSA 3a7auu(B BHIE€ TaOIUIIBI, CXEMbI, PUCYHKA WU YPAaBHEHUs), B
KOTOPOM JaHbl 3HAUYECHUS JBYX M3 TPEX B3aWMOCBSI3aHHBIX BEJIWYHWH, C LEJbIO MTOMCKA PEIICHUS
3a/1a4u;

* OCYIIECTBISATH CIOCOO TOWCKA PEIICHUS 3a/1a4d, B KOTOPOM PACCYXKACHUE CTPOUTCS OT
YCIIOBUS K TPEOOBAHUIO MIIK OT TPEOOBaHUS K YCIOBHIO;

* COCTaBJISITH IUIAH PEIICHUS 3a1a4H;

* BBIJIEJATH ATAlbl PELICHUS 33]1a4H;
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* UWHTEPIPETHPOBATh BBIUYUCIUTEIBHBIC PE3yIbTAThl B 3aaue, UCCIECI0BATh MOTYyYECHHOE
pellIeHHE 3a]1auu;

* 3HATh Pa3lIMYMe CKOPOCTEH OOBEKTa B CTOSYCH BOJIE, MPOTUB TCUCHHS U IO TEUYCHUIO
peKH;

* pemarth 33Jja4u Ha HAXOXKJCHHUE YaCTH YKCIa M YHCIa M0 €ro YacTH,

* pemaTh 33JaYd Pa3HBIX TUIOB (HA pa0doOTy, HA TOKYIKH, HA JBUKEHUE), CBSA3BIBAIONITNX
TPU BEJIIWYHMHBI, BBIICIATH ATH BEJIWYMHBI U OTHOIICHUS MEXIy HUMU;

* HAaxOJUTh MPOILEHT OT YKCIA, YHCIO MO MPOIEHTY OT HEro, HaXOJUTh IMPOILEHTHOE
CHIDKEHHE WIJIM TIPOIICHTHOE TIOBBINICHHE BETMYMHBI;

* pemiaTh HECIOXKHBIE JIOTHYECKUE 33a4l METOJIOM PACCYXKICHUH.

B noBceaHeBHOI1 ;KU3HU M NPU U3YYeHUH IPYTHX MPEIMETOB:

* BBIBUTaTh THIIOTE3bI O BO3MOXHBIX MPEICIBbHBIX 3HAUCHUSX HCKOMBIX B 3ajade
BEITMYUH(IeNIaTh IPUKHJIKY ).

Hcropust MaTeMaTHKHU

* OnuceiBaTh OTIENbHBIE BBIIAIOIIMECS PE3YJIbTaThl, MOJYYEHHBIE B XOJIE Pa3BUTHS
MaTE€MaTHUKHU KaK HayKH;

* 3HATh IPUMEPHI MATEMAaTHUECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOU U
BCEMHUPHOH UCTOPHUEH;

* [IOHMMAaTbh POJIb MATEMATUKH B pa3BUTUU Poccuu.

MeToabl MATEMATHKH

* BrpiOuparh nNOAXOMANMI HW3YYEHHBIH METOJ [UIsl PEHICHUS HW3YYEHHBIX THUIIOB
MaTEMaTHYECKHUX 3a/1a4;

e IlpuBoguth mpuMepbl MaTEMaTHUYECKHX  3aKOHOMEPHOCTEH B OKpYXKaroule
JIEHCTBUTEIILHOCTHU U MIPOU3BEACHUSIX UCKYCCTBA.

BbIyCKHHUK NOJYYMT BO3MOKHOCTH HAYYHMThCA B7-9 Kjaccax 1Jjsi o0ecredeHHs
BO3MOKHOCTH YCHEIIHOr0 IPOJ0JIKeHHs 00pa3oBaHusi Ha 0a30BOM M YIJIyOJICHHOM
YPOBHSAX

DJIeMeHThbI TeOPMHU MHOKECTB 1 MATEeMaTHYeCKOI JIOTUKH

*  OnepupoBaTh MNOHATHUSAMHU:  ONpPENEICHHE, TEOpPEMa,  AKCHMOMAa, MHOXECTBO,
XapaKTepUCTHUKU MHOXECTBA, JJIEMEHT MHOXECTBa, IIyCTO€, KOHEYHOE U OECKOHEYHOE
MHOKECTBO, MOJMHOXKECTBO, NMPUHAIIEKHOCTD, BKIFOUEHHUE, PABEHCTBO MHOXECTB;

* 1300pakaTh MHOXKECTBA M OTHOIIICHUE MHOKECTB C ITOMOIIBIO KPYroB Ditlyiepa;

* OIpeNeNATh MPUHAMISIKHOCTh JIEMEHTa MHOXKECTBY, OOBEIUHEHUIO U IEPECEUECHUIO
MHO’KECTB;

* 3a/1aBaTb MHOJKECTBO C IOMOILBIO IEPEUUCIIEHHS HJIEMEHTOB, CIOBECHOTO ONMCAHUS;

* ONEepUpOBaTh TMOHATHUSMU: BBICKA3bIBAHUE, HCTUHHOCTh M JIOKHOCTH BBICKa3bIBaHMS,
OTPULIAHME  BBICKA3bIBAHUM, ONEpalUy HAJ  BBICKA3bIBAHUSMU: M, WJIM, HE, YCIOBHBIE
BbICKa3bIBaHUS(MMIUIUKALINN);

* CTPOUTH BBICKa3bIBaHUsI, OTPULIAHUS BbICKa3bIBaHUI.

B noBceiHeBHOM KU3HM M IPH M3YYEHHUH APYTUX NMPeIMeTOB:

* CTPOUTH LIETOYKM YMO3AKJIIOUYEHHH HAa OCHOBE HMCIIOJIb30BAaHUS IPABMJI JIOTUKH;

*  HCHOJb30BaTh MHOXKECTBA, OINEpalid C  MHOXECTBaMHU, UX TIpaduyeckoe
IIPEJICTaBICHNE Ul OIIMCAHUSI PEAJIBHBIX MTPOLIECCOB U SBJICHUM.

Yucaa
* OmnepupoBarh TMOHATUSMHU: MHOKECTBO HATYPAJIbHBIX YHCEJI, MHOKECTBO LEIBIX
‘-II/IC@J'I, MHO>XKECTBO paIII/IOHaJ'IBHI)IX ‘-II/ICG.]'I, I/IppaI_II/IOHaJ'IBHOG '—II/ICJ'IO, KBa}IpaTHIﬂf/'I KOpeHB,
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PABOYA ITPOIT'PAMMA KOI'OBY BCIII r. KotenpHnya
Aareopa. 7-9 kiaaccsl.

MHOKECTBO JEHCTBUTEIBHBIX YHUCEI, FEOMETPUYECKAass WHTEPIpPETAUUs] HATypaJbHbIX, LEJbIX,
palMOHAIbHBIX, IEUCTBUTEIBHBIX YHCEIT;

* MMOHUMATh U OOBSICHITH CMBICT MMO3UIMOHHOW 3aMUCH HATypPATBHOTO YHCIIA;

* BBIIOJIHATh BBIYMCIIEHHS, B TOM YHCIE C HMCIOJb30BAaHUEM IPUEMOB PAMOHAIBHBIX
BBIYMCIICHHI;

* BBIIOJIHATH OKPYIJICHUE PAMOHAJIbHBIX YUCEN C 33JaHHON TOYHOCTBIO;

* CpaBHMBATh PALIMOHAJIBHBIEC U UPPALMOHAIbHBIEC YUCIIA,;

* MPEACTaBIAThH PAMOHAIBLHOE YUCIIO B BUIE JECATHIHOMN IPOOH;

* YHOPSAOYMBATH YMCIIA, 3aIIHUCAHHBIC B BUJIE OOBIKHOBEHHOM U JIECATUYHOMN ApoOu;

» Haxoauts HOJl u HOK uncen u ucnonbs30BaTh UX NpH pELICHUH 3a/1a4.

B noBceqHeBHOM KU3HU U NIPH M3YYEHHUH APYIUX NPeIMETOB:

* TPHUMCHATHh TpaBUia NPHOIMIKEHHBIX BBIYUCICHUN TMPU PEIICHUU MPAKTUYCCKUX
3a]a4 U peleHu! 3a1a4 APYruX y4eOHBIX IPEIMETOB;

* BBINOJHATh CPAaBHEHHE PE3YJbTATOB BBIYUCICHUN TMPHU PEMIEHUU MPAKTUYECKUX
3aJa4, B TOM 4YHCJie TPUOIMKEHHBIX BBIUMCICHHIA;

* COCTaBJISITh M OLICHUBATh YHUCJIOBBIE BBIPAKECHUS NPU PELICHUH MPAKTUYECKHUX 3a]a4
W 3aJ1a4 U3 JPYTUX y4eOHBIX MIPEIMETOB;

* 3amMChiBaTh M  OKPYIVIITh  YHCIIOBBIE  3HAYEHUS  PEAJIbHBIX  BEJIMYUH C
MCIIOJIb30BAaHUEM Pa3HbIX CUCTEM U3MEPEHUSI.

ToxnecTBeHHBbIE IPe0OpPa3oBaAHUA

* OmepupoBaTh MOHATUSMHU CTEIEHU C HATypajbHBIM IOKAa3aTeJeM, CTEIEHU C LIEeTbIM
OTPHIIATEIbHBIM TIOKA3aTeIeM;

* BBHIOJHATH MpPeoOpa3oBaHUS IENbIX BBIPAKECHUN: JEWCTBUA C OJHOUICHAMH
(cmoxeHue, BBIUMTAHHWE, YMHOXKEHHUE), NEHCTBHS C MHOTOWICHAMH (CIIOKEHHE, BBIYMTAHHE,
YMHOXEHHE);

* BBIIOJHATH pPA3lOXKEHHE MHOTOWICHOB Ha MHOXHTEIW OJHUM H3 CHOCOOOB:
BBIHECEHHME 3a CKOOKY, TpYNIMPOBKA, HCIOJIb30BaHHE (OPMYI COKPAIIEHHOTO YMHOXKEHHUS;

* BBIJICJIATH KBAJpaT CYMMBI H Pa3HOCTH OJIHOUJICHOB;

* packja/bIBaTh HA MHOKUTENM KBAAPaTHBIM TpeXuJieH;

* BBINOJHATH MPEe0oOpa3OBaHUS  BBIPAKEHUH, COJCPKAINIMX CTENEHH C IIETBIMU
OTPHUILIATEJIbHBIMU ~ TIOKa3aTeNsIMU, MEpPeXOJuTh OT 3allUCM B BHUJE CTENEHU C LEIbIM
OTPHIIATEBHBIM MTOKA3aTeIeM K 3allUCH B BUJE JpoOH;

* BBINOJHATH MpeoOpa3oBaHMs JAPOOHO-PALMOHAIBHBIX  BBIPAKEHHH: COKpalleHHe
npoOei, TmpuBeNeHHE anredpandeckux Apodeil K o0meMy 3HaMEHATEeNIo, CIOXKEHHE,
YMHOXXEHHUE, JlelleHne anreOpandyeckux JpoOel, Bo3BeneHUe anredpandeckoil apodu B
HATYpaJIbHYIO W IIETYI0 OTPHIATENBHYIO CTETICHB;

* BBINOJIHATH NPE0Opa30BaHUsl BBIPAKEHHM, COAEPIKAIIMX KBaJpaTHbIE KOPHHU;

* BBIJCIATH KBAJgpaT CYMMBI WJIM Pa3HOCTH JABYWIEHa B BBIPAKEHUSX, COAEPIKAIINX
KBaJ[paTHbIC KOPHH;

* BBINOJIHATH MPEOOPA30BAHUS BEIPAKEHUH, CONIEPKAIUX MOTYJTb.

B noBceHeBHOI )KM3HM M NPU U3YYeHHUH APYTHX MPeIMeTOB:

* BBITIOJHSATH MPEoOpa3oBaHUs W JCHCTBHUS C UYWCIIAMH, 3allMCAaHHBIMH B CTaHAAPTHOM
BUJIC;

* BBITNOJHATH MPEOOPa3OBaHMS ATeOPanIeCKUX BBIPAKCHUH MPH PEIICHUH 3a/1a4 IPYTHX
y4eOHBIX IPEAMETOB.

YpaBHeHHUs1 M HEpaBEHCTBA

* OnepupoBaTh NOHATUSMU: YpPaBHEHHE, HEPABEHCTBO, KOPEHb YpPaBHEHUS, PELICHHE
HEPAaBEHCTBA, pPABHOCWJIbHBIE YypaBHEHUS, O0JIaCTh OIpeaeNeHus] ypaBHEeHUs(HEpaBEHCTBa,
CUCTEMBI YpaBHEHUI WJIN HEPABEHCTB);
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Aareopa. 7-9 kiaaccsl.

* pelaTth JIMHEWHBIC YPAaBHEHUS W ypaBHEHUS, CBOJUMBbIC K JHMHEHHBIM C TOMOIIBIO
TOKJIECTBEHHBIX MpeoOpa3zoBaHMUii;

* pemiaTh KBaJpaTHbIC YPaBHEHUSI U YPABHEHHUS, CBOJUMbBIC K KBAJIPATHBIM C MOMOILBIO
TOKJIECTBEHHBIX MPeoOpa3zoBaHMUii;

* pemath APOOHO-IMHEHHBIE YPAaBHEHUS;

* pemaTth NpPOCTEHIIME UppalMOHANbHBIE YypaBHEHUS Buma +/f(x) =a, /f(x) =
Vg,

* pemarth ypaBHEHHs BHIAa X" = @,

* pemiath ypaBHEHHs CLIOCOOOM PA3JIOKEHHs Ha MHOXKHUTEIN U 3aMEHBI IIEPEMEHHOM;

* HCIOJIB30BaTh METOJ MHTEPBAJIOB JJs PELICHMs LEIblX U ApOoOHO-pallMOHAIbHBIX
HEPaBEHCTB;

* pellaTh JIMHEWHBIC YPAaBHEHHS U HEPABEHCTBA C IapaMeTPAMHU;

* peuiaTh HECJIOXKHBIE KBaIPaTHbIC YPABHEHUS C IaPAMETPOM;

* pellaTh HECIIOKHBIE CUCTEMBI IMHEMHBIX YPAaBHEHHUN € TapaMeTPaMHy;

* peuiaTh HECJIIOKHBIE YPABHEHHUS B LICJIBIX YNCIIAX.

B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:

* COCTaBJIATh M pELIATh JIMHEIHbIE U KBaJpaTHbIE ypaBHEHUS, YPAaBHEHHUSA, K HUM
CBOJAILLMECS, CHUCTEMbl JIMHEMHBIX YPAaBHEHMI, HEPABEHCTB IIPU PELICHUH 3aad APYTUX
y4€OHBIX IPEIMETOB;

* BBINOJHATh OLEHKY MpaBAONOJOOMS pe3ylbTaToB, IOIY4YaeMbIX IPH PELICHUU
JMHEHUHBIX M KBAJpPATHBIX YPaBHEHUM M CHUCTEM JIMHEWHBIX YPAaBHEHUM W HEPABEHCTB IIpU
pELIeHUH 3ajiay IPYTUX y4eOHbIX TPEIMETOB,;

* BBIOMpAaTh COOTBETCTBYIOIIME YpPAaBHEHHs, HEPABEHCTBA WM MX CHUCTEMBI IS
COCTaBJICHUS MAaTEMaTU4YECKOM MOJEIM 3aJaHHOM peaJbHOM CUTyallMM WIN NPUKIATHON
3a/1a4y;

* YMETb WHTEPIPETUPOBATh IOJYYCHHBIH IPU PELICHUM YPABHEHMsI, HEpaBEHCTBA WJIN
CHUCTEMBI pe3yJbTaT B KOHTEKCTE 3aJaHHOM pPEAJbHON CUTYAllMM WIN NPUKIIAJHON 3a0a4H.

DOyHKIUHA

* OmnepupoBaTb MNOHATHAMH: (YHKUHMOHAJIbHAS 3aBUCUMOCTb, (QYHKIMS, Tpaduk
¢byHKIMH, coco0b! 3a1aHus (PYHKIMH, apryMEHT U 3HaueHue (QyHKIMH, 007acTh ONpeaeseHHs
U MHOXECTBO 3HAu€HUW (QYHKIMM, HYIH (QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTb ()YHKIIMH, YeTHOCTH/HEYETHOCTh (DYHKILIUY;

. CTPOUTH rpaduku JIMHENHOM, KBaIpaTUYHON GyHKIMH, oOpatHoOI
POMOPIUOHATBHOCTH, DYHKIMU BHIAA: Y = a4 + ﬁ, y=+x,y=3VYx,y=|x|;

* Ha TMpuMepe KBaJApaTUYHOM (YHKIUHU, MCIONb30BaTh MpeoOpa3zoBaHus Trpaduka
byukimn y = f(x) qms mocrpoenus rpadukos Gpynkuuit y = af(kx + b) + c;

* COCTaBJISITh YPaBHEHHUS MPSAMOI O 3a/1aHHBIM YCJIOBHSIM: IPOXOJSIIEH yepe3 ABE TOUKU
C 3a/IaHHBIMH KOOpJIMHATAMH, MPOXOSIIEH uepe3 AaHHYIO TOUKY M IapajuleldbHON TaHHON
IPSIMOM;

* uccnen0BaTh (PyHKIUIO 110 ee TpaduKy;

*  HaxOAUTb MHOXKECTBO  3HAYEHWI, HYJIH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH KBaJIpaTUYHOMN (pyHKIINH;

* OmepupoBaTh MOHATUSAMHU: [OCIEIOBATEIBHOCTh, apudmeTnyeckas Mporpeccus,
reoMeTpHUecKas IPorpeccus;

* pelaTh 3aJ]a4i Ha apu(PMETUYECKYIO U TEOMETPHUECKYIO TPOrPECCHIO.

B noBcegHeBHOI )KM3HM M NPU U3YYeHHUH APYTHX NPeAMETOB:

* WUIIOCTPUPOBATh C MOMOIIbIO Ipaduka peasbHyH0 3aBHUCHMOCTb HIIM MPOILECC MO UX
XapaKTepUCTHKAM;
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* HUCHOJB30BaTh CBOMCTBa M TpadUK KBAJAPaTUYHOW (DYHKIUM TpPU pEIICHUH 337134 U3
JPYrux y4eOHBIX IPEAMETOB.

TekcToBbIE 321241

* Pemarp mpocTble M CIOXKHBIE 33Ja4l Pa3HbIX TUIIOB, a TAKXKE 3aJaud IMOBBIIIEHHON
TPYAHOCTH;

*  HCIOJb30BaTh pa3Hble KpPAaTKHUE 3alMCH KaK MOJEIN TEKCTOB CIIOKHBIX 3adad Jyis
HOCTPOCHMSI TIOUCKOBOW CXEMBI U pellIeHHs 3a/1a4;

* paznuyarh MOJEJIb TEKCTa W MOJENIb PELIEHUs 3a/aud, KOHCTPYUPOBATh K OJHOMN
MO/JIEJIN PELICHUs HECTIOKHOM 3a/1a4M pa3Hble MOJEIH TEKCTa 3a]1auu;

* 3HAaTh W TPUMEHATH o00a crmocoba TmoucKa peuieHus 3anad (0T TpeOoBaHHS K
YCIIOBHIO U OT YCJIOBUS K TPEOOBAHUIO);

* MOJEIIMPOBATh PACCYKICHHS MTPU MOUCKE PEIICHHUS 337a4 C TOMOILBIO Tpad-CXEMBI;

* BBIJICJIATH 3TAIlbl PELICHUS 3aja4i U COJEPKAHNE KaKI0r0 ATaIla;

* yMeTh BHIOMPATh ONTUMAIBHBIA METOJ PEIICHHs 3a/la4d U OCO3HABaTh BHIOOp METOAA,
paccMaTpuBaTh pa3IMYHbIC METO/Ibl, HAXOUTh pa3Hble PEIIeHUs 3a/1a4l, €CJIM BO3MOXKHO;

* aHAJIM3UPOBATh 3aTPYAHEHUS [IPU PELICHUH 3a/1aY;

* BBIIOJHATH pa3JIMyYHbIE NPEOOpa3oBaHMsl MPEUIOKEHHON 3a7a4M, KOHCTPYHPOBATh
HOBBIE 33J1a41 U3 JaHHOU, B TOM 4HCJIE OOpaTHBIE;

*  MHTEpPIPETUPOBaTb  BBIYMCIMUTENbHBIE  pe3ylbTaThl B  3ajauye, MCCIEJOBATh
MIOJIyYEHHOE PEIlIEHUE 3aauu;

* aHAIM3MPOBATH BCEBO3MOXKHBIE CHUTYaLlMHM B3aUMHOI'O DPACHOJIOXKEHMS JBYX OOBEKTOB
U W3MEHEHHE UX XapaKTepUCTHK TPU COBMECTHOM JBM)KEHHUHU (CKOPOCTb, BpeMs,
paccTosiHUE) MpHU pPELICHUM 3ajjad Ha JBW)KEHUE [BYX OOBEKTOB Kak B OJHOM, Tak U B
IPOTHBOIOJIOXKHBIX HAPABJICHUSX;

* JCCIeoBaTh BCEBO3MOXKHBIE CHTyallUH IPH PELIEHWU 3a/ad Ha JIBUXKEHHE IO PEeKe,
paccMmaTpuBaTh pa3Hble CUCTEMBI OTCUETA;

* pewath pa3sHOOOpPA3HbIE 33Ul «HA YaCTH»,

* pemaTb U OOOCHOBBIBATH CBOE pEIIEHUE 3a/ad (BBIACJIATH MATEMAaTUYECKYIO OCHOBY)
Ha HaXO0XJIeHHE YaCTH YMCIIa ¥ YUCIia 110 €ro YacTH Ha OCHOBE KOHKPETHOT'O CMBICIIA APO0H;

* OCO3HaBaTh M OOBSCHITH HMAECHTHYHOCTH 33Jad pa3HBIX THUIIOB, CBSI3BIBAIONINX TPU
BEIMYMHBI(Ha paboTy, Ha MOKYIKH, HA JIBUXKEHUE), BBIACHATh TH BEJIWYMHBI U OTHOIIECHUS
MEXIy HUMH, NMPUMEHATh MX MpPH pEIIeHUH 3a/1a4, KOHCTPYHMPOBaTh COOCTBEHHBIE 33134
yKa3aHHbBIX THIIOB;

* BIAJETh OCHOBHBIMM METOJIaMU PpEIIEHMs 3a/lad Ha CMECH, CIUIAaBbl, KOHLIEHTPALUH;

* pemarh 3aJayd Ha MPOLEHTHl, B TOM YHUCIE, CJIOXKHBbIE MPOLEHTH ¢ 0OOCHOBAaHUEM,
WCIIOJIb3YsI pa3HBIE CIIOCOOBI;

* pemath JOTWYECKHE 3aJjauydl pa3HbIMU CIIOCOOAMHU, B TOM YHCIE, C IByMs OJIOKaMH U C
Tpemsi OJI0KaMH JaHHBIX C MOMOLIBIO TAaOJIHUIL;

* pemaTh 3a7ayd M0 KOMOMHATOPUKE M TEOPUU BEPOATHOCTEH HAa OCHOBE MCIOJIb30BAHUS
M3YYEHHBIX METOJIOB 1 0OOCHOBBIBATH PEILIECHUE;

* peuiath HECIOXKHBIE 331a4H 110 MATEMATUYECKON CTaTUCTUKE;

* OBJIAJIETh OCHOBHBIMM METOJAMHU pEIIECHUS CIOKETHBIX 3a/1ay: apupMeTHUYECKHi,
anreOpanyeckuif, mnepedOp BapuUaHTOB, TE€OMETPHUECKHUI, rpaduuecKuii, MPUMEHITh UX B
HOBBIX TI0 CPaBHEHHIO C N3YUYECHHBIMHU CUTYAIUSX.

B noBceHeBHOI )KM3HHM M NIPU U3YYEeHHH APYTHX NPeAMETOB:

* BBIICJATH IPU PEUICHUH 33]1a4 XapaKTePUCTUKH paccMaTpUBaeMoOl B 3a/1a4e CUTYallUH,
OTJIMYHBIE OT pealbHBIX(TE, OT KOTOPHIX abCTParMpoBaJMCh), KOHCTPYHPOBATh  HOBBIE
CUTyalldd C Y4E€TOM OJTHX XapaKTepUCTHK, B YAaCTHOCTH, TMpPHU peHIeHHH 33a7ad Ha
KOHIICHTPALlMU, YYUTHIBaTh IUIOTHOCTbH BEIIECTBA;
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* pewmaTh U KOHCTPYMPOBAaTh 33Jaud Ha OCHOBE PACCMOTPEHHUsS PEAJbHBIX CUTYyallUil, B
KOTOPBIX HE TPeOyeTCsl TOUHBIN BBIYUCIUTEIbHBIA PE3YJIbTaT;
* peluaTh 3aJa4y Ha JBM)KEHUE 110 PEKE, pacCMaTpUBasl pa3HbIe CUCTEMBI OTCUETA.

CrarucTuKa ¥ TeoOpUusi BEpPOSITHOCTEH

* OnepupoBaTh MOHSTUSAMM: CTOJOUYATBIE M KPYrOBBIE UArpaMMbl, TAOIHIIBI JaHHBIX,
cpeanee apudmernueckoe, MeAMaHa, HaUOOJbIIEe W HAUMEHbIIEe 3HAYCHHUS BHIOOPKH,
pa3Max BBIOOpKH, TUCHEpPCUs M CTaHAApTHOE OTKJIOHEHHUE, cydaiiHas U3MEHUYMBOCTE;

* U3BJICKaTh WH(OPMAIMIO, TPEACTABICHHYIO B Ta0JMIaX, Ha AUarpaMmax, rpadukax;

* COCTaBIIATh TAOJMIIBI, CTPOUTH AMArpaMMbl U TpaduKU Ha OCHOBE JaHHBIX;

* ONEpHpOBAaTh MOHATUAMHU: (AaKTOpUAN YWCNA, T[EPECTAHOBKHM U COYETAHMA,
TpeyroiabHuk [lackans;

* IPUMEHATh NPABUJIO NMPOU3BEACHHUS NPU pEIICHMH KOMOWHATOPHBIX 3a/1aY;

* ONepupoBaTh TMOHATHSAMH: CIIY4YalHBI OMBIT, CIIy4allHbIi BbIOOp, HCHBITAHHE,
JIIEMEHTAPHOE CIy4ailHOe COOBITHE (MCXO0J), KIACCHYECKOE OIPENENICHUE BEPOSTHOCTH
CIIy4aifHOTO COOBITHS, ONEpalUU HaJ CIy4alHBIMH COOBITUSIMU;

* TPEICTaBIATh HH(GOPMAIIHIO C TIOMOIIBIO KPYroB Ditniepa;

* pemaTh 33/J1a4d HA BBIUMCICHHE BEPOATHOCTH C MOJCYETOM KOJMYECTBAa BAPUAHTOB C
MOMOIIbI0 KOMOMHATOPUKH.

B noBce1HeBHOM KU3HHU M IPH U3YUYEHHHU JAPYTUX NMPEIMETOB:

* W3BIIEKAaTh, MHTEPIPETHUPOBATh W TNPEOOPa3OBBIBATH HH(POPMALHUIO, IPEICTABICHHYIO
B Tabluuax, Ha JuarpamMmax, rpadukax, OTpa)xarollyl0 CBOWCTBA M XapaKTEPUCTHKHU
peabHBIX MPOIECCOB U SBJICHUN;

* OINpEeAeNsTh CTATHUCTUYECKHE XapaKTEPUCTUKH BBIOOPOK IO TabIuIaM, quarpammam,
rpaduKam, BBITIOIHITH CPAaBHEHHE B 3aBUCUMOCTH OT LIEJIH PELICHUS 3a]1a4u;

* OIICHUBATh BEPOSTHOCTh pPeaIbHBIX COOBITUH U SBICHUM.

Hcropus mateMaTuKu

+ XapakTepu3oBaTh BKJIAJ BBIJAIOIIUXCS MAaTEeMAaTHKOB B pa3BUTHE MATEMAaTUKH U
MHBIX HAy4YHBIX 00JIacTel;

* IIOHHMMAaTbh POJb MAaTEMATUKHU B pa3BuTuH Poccun.

Meroasl MaTeMaTHKH

* Hcnone3ys  u3yd4eHHBIE  METOABI, INPOBOAMTHL  JIOKA3aTeNIbCTBO, BBINOIHATH
OIIPOBEPKEHUE;

* BBIOMpATh HU3Yy4YCHHbIE METOJbl M HMX KOMOWHAIMM JUIsl PEIIEHUS MAaTeMaTH4YEeCKHUX
3az1ay;

* WCIOJIB30BaTh MATEMAaTHYECKUE 3HAHMA Ul ONMCAHUSA 3aKOHOMEPHOCTEW B
OKPY’KaIoIleW JNEHCTBUTEIBHOCTH U IPOU3BENCHMIX HCKYCCTBA;

. [IPUMEHSATD MIPOCTEUILINE IIPOrpaMMHBIE cpencraa u 3JIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELIEHUN MAaTEMAaTUYECKUX 3a/1a4.
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1. Conep:kanue yueOHOro Kypca no aareope B 7-9 kiaaccax

Coenacho D@I'OC  ocnoHO20 00We20 00paA308anUsl 8 KYypC Mamemamuku 66e0eH
pazoen «Jlocuxay, komopwlii He npeononazaem OONOJHUMENbHLIX YACO8 HA U3VYEeHUU U
ecmpausaemcs 8 paiuyHvlie memvl Kypco8 MamemMamuKku U UHGOpMamuxu u npeosapsiemcs
O3HAKOMJIEHUEM C DNIeMEeHMAMU MeopUU MHOICECMS.

MHokecTBa M OTHOIIEHHUS MEK1Y HUMU

MHOXECTBO, XapaKTEPUCTUYECKOE CBOWCTBO MHOXECTBA, 3JEMEHT MHOXECTBA,
IyCTOE, KOHEYHOE, OCCKOHEYHOE MHOKECTBO. IlongmuoxkecTBO.  OTHOIICHUE
MPUHAUISKHOCTH, BKJIIOYEHUS, PAaBEHCTBA. OJIEMEHThl MHOXECTBa, CIOCOOBI  3a/laHus
MHOXECTB, PpACIO3HABAaHUE TIOJMHOXECTB M HJIEMEHTOB IMOJMHOXKECTB C HCIOJIb30BaHUEM
Kpyros Jitiepa.

Onepanum HA/l MHOKeCTBAMU

[lepeceuenune u 00beAMHEHNE MHOXKECTB. Pa3HOCTH MHOXKECTB, TOTIOJTHEHHE MHOMXECTBA.
WuTepnperanus onepanuii Haj MHOKECTBaMU C IIOMOILBIO KpyTroB Diiiepa.

DJIeMeHTbI JIOTUKH

Ompenenenue. Yr1BepxKacHuUs. AKCHOMBI u TEOPEMBI. JlokazarenbCcTBO.
Joka3zatenbcTBO OT mpotuBHOro. Teopema, oOpartHas nanHoil. [Ipumep u KoHTpmpumep.
Broicka3biBanus

HctuHHOCTP M JIOKHOCTH BBICKa3bpiBaHUS. CIIOKHBIE H IMPOCTBIC BbLICKA3bIBAHMA.
OHGpaHI/II/I HaJa BbICKa3bIBAHHUAMHW C HCIIOJIB30BAHUEM  JIOTUYCCKUX CBA30K: WU, HJIHM, HC.
Y cioBHBIE BRICKA3bIBAHUS (I/IMHJ'II/IKaI_[I/II/I).

Yuciaa

PauuonanbHbIe YncIa

MHoxecTBO paunuoHanbHBIX uKcesl. CpaBHEHHME palMOHAIbHBIX uucel. J[edcTBus c
paluMoHAIBHBIMHU YUCTIaMu. [IpedcmasieHue payuoHaIbHO20 YUCIA 0eCAMUYHOU OpPOoObIO.

HppanuonajbHble Yucia

[TonsTe nppanmoHaIBHOrO yncia. Pacro3HaBaHue MppanroHaIbHBIX yucen. [Ipumepsl

JOKa3aTenbeTB B anrebpe. VpparmoHambHOCTh dicia V2. IIpHMEHEHHE B T'GOMETPHH.
CpasHenue uppayuonanvHulx uucein. Muoodcecmeo OelicmeumenbHbIX YUCel.

ToxnecTBeHHbIE IPe0Opa30BaHUA

Yucaosbie 1 OyKBEHHbIC BbIPAKCHHSA

Bripaxxenue ¢ nepemeHHoM. 3HaueHue BbIpaxeHHs. [loacTaHOBKa BhIpaK€HUN BMECTO
NIEPEMEHHBIX.

eibie BoIpameHUs

CreneHb C HaTypalbHBIM TIIOKa3zaTeseM M ee cBoiictBa. IIpeoOpazoBaHus
BBIPAXEHH, COIEPKALUX CTENEHU C HaTypalbHbIM MIOKa3aTEJIEM.

OpHowieH, MHorowieH. JleWcTBUS € OAHOWIEHAMHM UM MHOTOWIEHAMH (CIOKEHHUE,
BbIUWTAaHUE, YMHOXeHHUE). DOopMyabl COKpPALIEHHOTO0 YMHOXEHHs: Pa3HOCTh KBaJpaToB,
KBaJpaT CyMMbl M pa3HOCTH. Pa3nokeHue MHOrowieHa Ha MHOXKHTEIH: BbIHECEHHE OOILIEero
MHOKUTENSI 3a CKOOKHU, epynuuposKd, npumeHenue @QOopmyl  COKPAUEHHO20 — YMHONCEHUs.
Keaopamuwiti mpexunen, pasnosicenue K6aopamHo2o mpexuieHa Ha MHONCUMENU.

ApoOHo-panmoHaJbHbIe BHIPAKEHUS

Crenenb ¢ wenbiM mokasareneM. lIpeoOpa3oBanue IpOOHO-IMHEHHBIX BBIPAXKECHU:
CIOKEHHe, yMHOXXEHHe, JeJeHHue. Aneebpauueckas  Opobw. [lonycmumsie  3HaueHus
nepemenHvix 6 OpoOHO-payuoHanbHblx evipadicenusx. Cokpaujenue ancebpauieckux Opoobel.
Ilpusedenue  ancebpauueckux  Opobeti Kk obwemy  3Hamenamenio.  Jelcmeus ¢
aneebpaudeckumu  OpoOAMU:  CNOJCEHUe, GblYUMAHUe, YMHOdCeHUe, OelleHue, 8036e0eHUe 6
cmenetb.
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IIpeobpazosanue 8vipasiceHull, cOOEPHcAUUX 3HAK MOOYJIA.

KBaaparnble kKOpHH

Apudmerndeckuil KBaJpaTHbIH KopeHb. lIpeoOpazoBaHue BBIpaXKEHHM, COIACPIKALIIX
KBaJpaTHbIE KOPHHU: YMHOJKEHHUE, ICIICHUE, BBIHECCHHE MHOMKHUTEN H3-1I0J 3HaKa KOpHJ,
8HeceHue MHOJCUMeNs N0O 3HAK KOPHL.

YpaBHeHUsI 1 HEPABEHCTBA

PaBencrBa

UYucnoBoe paBeHCTBO. CBOMCTBA YMCIOBBIX PaBEHCTB. PaBEHCTBO C EPEMEHHOM.

YpaBHenust

[lonsiTue ypaBHEHHUsS U KOpHSA YypaBHEHUs. [Ipedcmasnenue o0 pagHOCUNIbLHOCMU
ypaeuenuti. OQbracme onpeoeiieHus ypasHeHus (001acmos 0ONYCMUMbLX 3HAYEHUL NepeMeHHOl).

JIuHeiiHOe ypaBHEeHHE U er0 KOPHU

Pemenue nuHeiHbIX ypaBHeHUU. Jlumeunoe ypaemenue c napamempom. Koruuecmeo
KOpHeU JNUHeUH020 ypasHeHus. Pewenue nuneunvix ypasHenuii ¢ napamempom.

KBanpaTrHoe ypaBHeHHe U €er0 KOPHH

KBanpatuele ypaBHeHus. Hemnonnele KBaJpaTHblie ypaBHEHUA. JIMCKpUMUHAHT
KBajpaTHOro ypaBHeHus. dopmyna KoOpHel KBaapaTHOro YypaBHeHUs. [eopema Buema.
Teopema, obpammnas meopeme Buema. PenieHue KBaJIpaTHbIX YpaBHEHMI: MCIIOIb30BaHUE
dbopMynbl 1T  HAXOXKICHUS KOpHEU, epaghuyeckuti memoo peuwieHus, paszioxceHue Ha
MHOXMCUmMenu, noobop KopHel ¢ UChONb308aHuem meopemvl Buema. Konuuecmeo xopHeti
K8AOPAMHO20 VPABHEHUS 8 3A8UCUMOCMU Om  e20  Ouckpumumauma.  buxeadpamuvie
ypasHenus. Ypasnenus, ceooumvle K JUHEUHbIM U KéaopamHuim. Keadpamuvie ypaenenus c
napamempom.

/{poOHO-panuoOHaIbHbIEC YPABHEHUS

Pemenne  mpocreidmmx — IpoOHO-TMHEMHBIX  ypaBHeHMH.  Peuwenue  Opo6HO-
PAYUOHATILHBIX YPABHEHUII.

Memoowt  pewienus ypasHeHuii: MemoObl PABHOCUNLHLIX NPeodpaA308aHULl, Memoo
3aMeHbl nepemeHHoU, epaguueckuti memoo. Hcnonvzosanue ceolucme QyHKyull npu peueHuu
VpaeHeHuUll.

Ipocmeniuue uppayuonanvusie ypasnenus uoa +/ f(x) = a, \/ fx) = \/ g(x).
Vpasnenus suoa x™ = a. Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHHE ¢ ABYyMs NEpEeMEHHBIMH. JIMHEHHOE ypaBHEHHE C JBYMs IIEPEMEHHBIMHU.
Ipsamas kax epaguueckas unmepnpemayus IUHEUHO20 YPAGHEHUS C 08YMs NEPEMEHHBIMU.

[TonsTHEe cucTeMbl ypaBHEHMI. Pemenne cucteMsl ypaBHEHUN.

Metoabl peleHHs CUCTEM JIMHEWHBIX YpPaBHEHMH C JBYyMs IEPEMEHHBIMU: epaghuyeckuil
Memoo, Memoo ClOXHCeHUsl, METO]T TIOJICTAHOBKHU.

Cucmembul TUHEHbIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

UucnoBsie HEPaBEHCTBA. CsaoiicTBa YHCIIOBBIX HEPABEHCTB. [TpoBepka
CIIPaBEJTMBOCTH HEPABCHCTB MPH 33/ IaHHBIX 3HAYCHUSIX MTEPEMCHHBIX.

HepasenctBo ¢ nepemenHoil. CTporue u HeCcTporue HepaBeHCTBa. Qonacmy onpedeneniis
HepaseHcmaa(001acms 0ONYCMUMbBLX 3HAYEHUL NEPEMEHHO).

Pemienue nuHeHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u ezo pewenus. PeweHue K8aopamHulX HEpaGeHCME:
UCNONb308aHUE CBOUCME U 2paguKka KeaopamuuHol QYHKYUU, Memoo UHMep8anos. 3anuce
peuienus KeaopamHno20 HepaseHCmad.
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Pewenue yenvlx u 0p06H0—pab;u0Haﬂbezx HepaeeHcme Memooom UHmMepealos.

CucreMbl HEpaBeHCTB

CucreMbl HEpaBEHCTB C OJHON INEpeMEHHOW. PelleHne cucreM HEpaBeHCTB C OJHOMN
IEPEMEHHOMN: JMHEHWHBIX, Keéaopamuuix. M300paXkeHHE peIIeHUus CHUCTEMbl HEPABEHCTB Ha
YHUCJIOBOM NPSAMOMN. 3aKCh PEIIEHUS CUCTEMbI HEPABEHCTB.

DOyHKIUH

IMousiTne GyHKIUM

JlekapTOoBbl ~ KOOpPAMHATBI HAa IUIOCKOCTH. @OpMHUPOBAaHHWE NPEACTABICHUN O
METanpeMETHOM MOHATHH «KOOpAUHATH». CrnocoObl 3aaHus (QYHKIMA: aHATUTUYECKUH,
rpapuueckuii, Tabmuunbld. [padux ysxmum. Ilpumeps! QyHKIMA, MOoNMydaeMbIX B
MPOLIECCe HCCIIEJIOBAHMS PA3IMYHBIX pEaAbHBIX IPOIECCOB M pEHIeHMs 3aJady. 3HAueHUeE
¢ynkuuu B Touke. CBoiicTBa (DYHKIMIA: 00JIACTH OMpEAETICHUS, MHOXXECTBO 3HAYECHUH, HYIH,
MPOMEXKYTKH 3HAKOMOCTOSIHCTBA, YeMHOCMb/HeYemHOCmb, TIPOMEXKYTKH BO3pacTaHus U
yObIBaHUs1, HAMOOJIbIIICE U HAUMEHbIIIee 3HaueHUs. VcciaenoBanue QyHKINH 110 €€ TpaduKy.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3aoannvie pynxyuu.

JInHeiiHasa QpyHKUIUsA

CpoiictBa u rpaduk JnuHEWHOW (yHKIMH. YTIOBOW KOXPQPHUIMEHT MPSIMOM.
Pacnonoxxenne rpaduka nuHEiHOW ~(YHKIMHM B 3aBUCUMOCTH OT €€  YIJIOBOTO
Kod(¢uimeHTa 1 cBOOOJHOTO wWieHa. Haxoowoenue kodghguyuenmos aunetiHou hyHkyuu no
3G0aHHLIM ~ YCIOBUAM:  NPOXOJdCOeHUe  NpaMol  uYepe3  08e  MOYKU  C 3A0AHHbIMU
KOOpOUHAMamu, NpoxXoxHcoeHue npaMou uepes OAHHYIO MOYKY U NAPALIeNbHOU OAHHOU
NpAMOLL.

Keaaparuunas pyHkumus

CpoiictBa u rpaduk KkBaapaTUuHou QyHkuuu (nmapabona). Ilocmpoenue epaghuxa
Kkeaopamuunot @yukyuu no moykam. HaxoxneHue Hynedl KBagpaTUYHOW (QYHKINH,
MHOJICECm8a 3HAYEHUU, NPOMENCYMKO8 3HAKONOCMOSIHCMBA, NPOMEN’CYMKO8 MOHOMOHHOCHIU.

Oo0paTHas NPpONOPUMOHAIBHOCTH

CgoiicTBa GyHKIIUU Y = E . 'unepOomna.

I'paguku ynkyun. Ilpeobpasosanue ecpagura @yuxkyuu Y=F(X) o1 nocmpoenus
epagpuxos gynxyuii suoa y=af(kx+b)+c.

. k
I'paguku pynxyuti  y = at— y= Va,y =Vx,y = |x|.

IlocsienoBaTeIbHOCTH M IPOTPeCCHH

YucnoBass  moOCIEeNOBaTENbHOCTh.  IIpuMepsl  4HMCIOBBIX — IOCIEAOBATENbHOCTEH.
beckoHeuHble moOCHEAOBATENBHOCTU. ApuMeTHueckas TIporpeccus M €€  CBOWCTBa.
['eomerpuueckast mnporpeccus. Dopmyna obwe2o uneHa U CYMMbl N HEPBbIX YNEHO8
apugmemuueckoul u 2ceomempudeckoli npozpeccuil. Cxo0auwasics 2eomempuyecKkas nPopeccus.

Pelenue TekcTOBLIX 33124

3anaum Ha Bce apudMeTHYECKHE TeiiCTBUSA

Pemenue TekcToBBIX 3afay apudMeTndeckuM crocoOoM. Vcmonb3oBaHue Tabmu,
CXEM, YepTeKeH, APYTUX CPEACTB MPEACTABICHUS JaHHBIX IPU PEIICHUH 3aauu.

3agauu Ha ABHKEHHE, PA00TY U MOKYNIKH

AHanu3 BO3MOXHBIX CUTyallUi B3aMMHOT'O PacHoJIOKEHUsI OOBEKTOB MPHU UX ABMKECHUU,
COOTHOILIEHUS] 0ObEMOB BBINOIHAEMBIX pabOT IPU COBMECTHOM padoTe.

3agauyu Ha YACTH, 10JIM, IPOLEHTHI
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Pemenne 3amau Ha HaXOKJCHHUE YacTU YHCTIA U YMCTIA M0 €ro JyacTu. Pemienue 3agad Ha
npoueHTHI U aonu. [IpuMmenenre nponopuuil Npu pemeHny 3aaay.

Jlornyeckue 3agauu

Pemenue noruueckux 3amay. Pewenue nocuueckux 3aday ¢ NomMowwlo 2paghos,
mabauy.

OcHoBHbBIE MEeTO/bI peueHust TEKCTOBBIX  3aja4: apuMeTHyecKui,
anreOpanveckuid, repedop BapuaHTOB. [lepsuunble npedcmasieHuss o Opyux Memooax
pewienus 3a0ay (ceomempuyeckue u cpaguueckue memoowvl).

CrarucTUKa U Teopusi BepOsITHOCTEM

Crarucruka

Tabnuunoe u rpaduyeckoe NPEACTaBICHUE JAHHBIX, CTOJOYaThle M KPYroBbIE
qUarpamMmbl, rpaguKd, NPUMEHEHHE auarpaMm © TpaduKOB IS ONMUCAHUS 3aBUCHMOCTEH
peasibHbIX BEJIMYMH, W3BJIeUeHHWE HHPopManuu u3 TaOdMI, AuarpaMMm U TpaduUKOB.
OnucarenbHble CTaTUCTHUECKUE ITOKA3aTEIM YHUCIOBBIX HAOOpOB: cpelHee apupMEeTHUECKOE,
MeAraHa, HauOoJblllee W HaWMEHbIee 3Ha4YeHHs. Mephl paccemBaHUS: pa3Max, oucnepcus u
cmanoapmuoe OmKIOHeHUe.

CnyuvaitHas W3MEHYMBOCTb. VI3MEHUMBOCTH MpH U3MEpeHUsX. Pewarowue npasuia.
3axonomepHocmu 8 USMEHUUBBIX BETUUUHAX.

Cay4aiinbie coObITHS

Cay4aiiHple OIBITHI (IKCIIEPUMEHTHI), JIEMEHTApHbBIC CIIydaiiHble COOBITHS (MCXOJIBI).
BepostHoctu  aneMeHTapHbIX  cOOBITUH. COOBITUS B CIy4alHBIX JKCHEPUMEHTaX U
0JIAarONPUATCTBYIONINE 3JIEMEHTAapHBbIE COOBITHUS. BeposTHOCTH CitydailHbIX cOOBITUNA. OTBITHI €
PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMHU COOBITHSAMU. Kilaccuueckue BEpOATHOCTHBIE OIBITHI C
UCIIOJIb30BAaHUEM MOHET, KYOWKOB. [Ipedcmagnenue coObimuii ¢ HOMOWbIO  OUASPAMM
Diinepa. I[Ipomusononosicuvie coovimus, o00veOuHeHnue u nepeceuernue codovimui. Ilpasuno
cnootcenust geposimuocmeit. Cnyyaiinwiii 6b100p. IIpedcmasnenue sxcnepumenma 8 guoe oepesa.
Hezasucumvie  cobvimus. Ymnooicenue  eeposmuocmeti  He3aBUCUMBIX  COOBIMULL
Ilocnedosamenvnvie Hezasucumvle ucnvimanus. IlperncraBieHne O HE3aBUCHMBIX COOBITHSX B
YKU3HU.

Dnemenmovl KOmMoOUHAmMOpuUKU

Ilpasuno ymnooicenusn, nepecmanosku, ¢axmopuan uyucia. Coyemanus U YUCIO
couemanuti. Popmyna uucira covemanuti. Tpeyeonvnux Ilackans. Onvimol ¢ 60ILWUM  YUCTIOM
PABHOBO3MOIICHLIX — DJIEMEHMAPHBIX — coOblmutll.  Bvluucienue eposmuocmell 6 onwvlmax ¢
npumenenuem Komobunamopuwix gopmyn. Henvimanus Bepnynnu.  Yenex u  meyoaua.
Beposmuocmu cobvimuii 6 cepuu ucnvimanuti bepnynnu.

Cnyuaiinvle eenuqunsl

3Hakomcmeo co cnyuanHLIMU  BEIUYUHAMU HA NPUMEPAX KOHEUHLIX OUCKDEMmHbIX
cayyainvlx  eenuuun.  Pacnpedenenue — eeposmnocmeu. Mamemamuyeckoe — odxcuoawue.
Csoiicmea mamemamuueckozo odcudanus. [lonamue o 3akome Ooavuiux uucen. Hsmepenue
seposimnocmell. Ilpumenenue 3akona 6OMLWUX UUCEN 6 COYUONIO2UU, CMPAXOBAHUU, 8
30pasooxpanenuu, obecneuenuy 6€30NacCHOCMU HaceleHUs 8 Ype3sblUablX CUMYayUsx.

HcTopust MaTeMaTUKHU

Bosnuxknosenue mamemamuku xkak Hayku, smanvl ee pazeumus. OcHoeHvle pazoensi
Mamemamuxu. Beidaowueca mamemamuKkuy u ux 6K1do 6 paseumue HayKu.

beckoneunocmv  mmnoocecmeéa  mpocmuix  uucen. Hucia u  OnUHbL  OMPE3KOS.
Payuonanvusie uucna. Ilompebnocms 6 uppayuonanvrvix uucnax. Llxona Iugazopa

3apooicoenue ancebpvl 6 nedpax apugpmemuxu. An-Xopezmu. Pooicoenue OyKgeHHOU
cumsonuku. Il. @epma, @. Buem, P. Jexapm. Hcmopus eonpoca o HaxodxcoeHuu opmyi
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KOpHell  aneebpaudeckux ypaeHenuti cmeneHeti, Oonvuux yemvipex. H. Tapmanws, [orc.
Kapoano, HX. Abenw, O. I'anya.

llosgnenue memooa  KOOpOumam, NO360AI0UE20  NEPEBOOUMb 2e0MempUdecKue
00vexkmbvl Ha A3biK aneeopwl. llosenenue epaguros ynkyuii. P. [exapm, I1. @epma. IIlpumepol
DA3TUYHBIX CUCEM KOOPOUHAM.

3aoaua Jleonapoo Iluzanckozo(@ubonauuu) o kporukax, uucia Quoonauuu. 3adaua o
waxmamuou oocke. Cxo0umMocmos 2e0Mempuieckoti npocpeccui.

Hcmoxu meopuu eeposmuocmeil: cmpaxogoe oeno, aszapmuvle uepvi. I1. Pepma,
b.Ilackans, A. Bepnynnu, A.H.Koamoeopos.

Om 3emnedenus k eeomempuu. Ilugpacop u eco wxona. @anec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npasunbHvlx MHO20y201bHUK08. Tpuccekyusa yena. Keadpamypa
Kpyea. Yoeoenue xyoa. Hcmopus wucia . 3onomoe ceuenue. «Hauana» Eexnuoa. JI Diinep,
H.U.Jlobauesckuii. Ucmopus namozo nocmynama.

l'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYHCATOWE20 MUPA.

Acmponomus u eeomempus. Ymo u kax ysnanu Anaxcazop, Spamocgen u Apucmapx o
paszmepax Jlynvl, 3emau u Coanya. Paccmoanus om 3emau 0o Jlymet u Connya. HMzmepenue
paccmosiHusa om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu: JI. Oinep. H.U. Jlobauesckuil,
11.J1.Yeoviwes, C. Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 passumuu Poccuu: I[lemp I, wxona mamemamuueckux u HABUSAYKUX
Hayk, passumue poccutickoco ¢aoma, A.H. Kpwvinos. Kocmuueckas npoepamma u M.B.
Kenowuu.
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I11. TemaTnuyeckoe NJIaHUPOBaHUE.

7 kaacc (1 yac B HeJeJ110, Beero 34 yaca):

KOI'OBY BCII r. Korenpanua

Ne n/m HaumenoBanmue pazaesa (TeMbl)

Koa-Bo yacoB

=

JpoOu 1 mponeHTs

3

[IpsimMas u oOpaTHasi IPONOPLUOHAIBHOCTh

Bgenenue B anredpy

YpaBHeHUst

Koopaunats! u rpaduku

CBoIiCTBa CTENEHU C HATYPAJIbHBIM MTOKA3aTEIEM

MHorouiaeHsl

Paznoxxenrne MHOTOYJICHOB HA MHOXKUTEIIN

O O(N|®| O [ WIN

Yacrora u BEPOATHOCTDH

=
o

IToBTOpeHue

A INDOIHOIW]| W (BWIN

Ne
YpoKa mo
NOPAAKY

Tema ypoka

Jara

1 CpaBHeHue 1po6eil. Beruucienust ¢ palmoHalbHbIM U YUCJIAMHU.
5 CreneHb ¢ HaTypajIbHBIM [TOKA3aTEIEM.

3ala4y Ha IPOLEHTBHI.
3 CTaTucTU4ECKH € XapaKTepPUCTUKH.

Konmponvnas pavoma Nel.

4 3aBucuMocTtd U popmyisl. [Tpsimast u oOpaTHas! MPOMOPIIMOHATHHOCTH.
[Tponopuuu. Pemienue 3amad ¢ mOMOUIbI0 TPOTOPLIHIA.
5 [TponoprimonanbHOE JETCHUE.

Konmponvnas paboma No2,

BbykBennast 3amuch CBOICTB AeiicTBuil Haj uyucinamu. [IpeoOpazoBanue

6 9
OYKBEHHBIX BBIpaKEHUH.
7 PackpbiTHE CKOOOK.
8 [TpuBeneHre NOAOOHBIX ClIaraeMpIX.

Konumponvnas paboma Ne3.

13

9 AnreOpanyeckuil cocod penieHus 3aaad.
10 Kopnu ypaBHeHus. Penmenne ypaBHEHUN.
11 Pernienue 3a/1a4 ¢ TOMOIIBIO YPaBHEHUH.
12 Pernienue 3a1a4 ¢ TOMOIIBI0 YpaBHEHUH.

Konmponsnasa paooma No4.

MHOKeCTBO TOUYEK Ha KOOPJMHATHOW MpsiMOK. PaccTosHue Mex 1y
TOYKaMU KOOPJAUHATHOW MPSIMOIA.

14

MHoskecTBa TOYEK Ha KOOPAMHATHOM mockocTu. ['paduku. Emé
HECKOJIbKO Ba)KHBIX TPapUKOB.
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)
ypo‘l]:; o Tema ypoka Mara
MOPSAKY
15 I'paduku Bokpyr Hac.
I(oumiwzbmm ia6oma Nes.,
16 [IpousBeeHNnEe U YaCTHOE CTETICHEH.
17 CreneHb CTENECHHU, IPOU3BEACHUS U IPOOH.

18 Pemenne komOuHaTOpHBIX 3a1a4. [lepecTaHOBKH.

Konmponsnasa paboma Noé.

19 Onunousnensl 1 MHOTOWIEHBI. CJI0KEHNE U BBIYUTAaHNE MHOTOUJICHOB.
YMHOXEHHEe 0IHOWICHA HA MHOTOYJICH.

20 YMHOXEHHNE MHOTOWICHA Ha MHOT'OUJICH.

21 @opmyIibl KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

22 Pewienue 3a1au ¢ TOMOIIBIO YPaBHEHUM.

23 Pemenue 3aga4 ¢ moMoIIbIO0 ypaBHEHUH.

Konumponvnas paboma Ne7.

24 Brinecenne o61miero MHOKUTENS 32 ckoOKU. Cr1oco0 rpynmupoBKH.
25 dopmyna pasHOCTH KBaapaToB. DopMyIibl pa3HOCTH U CYMMBI KYOOB.
26 Paznoxxenne Ha MHOXKUTENU C MPUMEHEHUEM HECKOJIBKUX CIIOCO0OB.
27 Pemenue ypaBHeHUI ¢ TOMOIIBIO Pa3NIOKEHUS HA MHOXKHUTEIH.

28 Pemenne ypaBHEeHUI ¢ TOMOIIBIO PA3JIOKEHUS HA MHOKHUTEIIH.
Konmponvnaa paboma Ne8.

29 Crnyuaitnbie coObITHs. YacToTa Ciiy4aifHOro COOBITHS.

30 BeposiTHOCTB clydaifHOTO COOBITHSI.
Koumponvnaa paboma No9.

HpoOu u mponentsl. Beenenue B anreOpy. YpaBHeHus. CBoHcCTBa
31 CTENIEHN C HaTypaJbHBbIM MOKa3areneM. MuorouneHsl. Pa3znoxeHwue
MHOT'OYJIEHOB Ha MHOKUTEIH.

[Ipsimass 1 oOpaTHasi MPONOPIHMOHATBLHOCTh. KoopauHATHl M TpaduKu.

32
YacToTa U BEPOSTHOCTb.
33 Hmozosas konmponvnas paboma
34 O0600menrne MaTepuaia 3a Kypc anreopsl 7 Kiacca.

8 kuacce (0,75 yaca B Hee10, Bcero 25 yacoB):

Ne n/m HanmenoBanue pazaesia (TeMbl) KoJua-Bo yacos
1 Anrebpanyeckue 1poou 4
2 KBaznpaTHble KOpHH 3
3 KBanpartHsie ypaBHeHUS 6
4 Cuctembl ypaBHEHUH 4
5 DyHKIMHU 3
6 BeposTHOCTB U cTatncTHKa 2
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Auredpa. 7-9 kiaaccsbl.

KOI'OBY BCII r. Korenpanua

Yro Ttakoe anredpandeckas 1po0b. OCHOBHOE CBOMCTBO ApOOH.

Ne n/m HaumenoBanmue pazaesna (TeMbl) Kou-Bo yacos
7 IToBTOpEHNUE 3
Ne
YpoKa 1o Tema ypoka MMara
NOPSIAKY

Konumponvnaa paboma Nel.

3aaya 0 HaXOKJEHUU CTOPOHBI KBajapaTa. MppaunoHanbHble yucia.
Teopema IIudaropa.

1 CrnoxeHue U BBIYUTAaHHE AreOpandecKux ApoOei. 02.09
YMHOXEHHUE U JACIICHHE alreOpandecKux Apooeii.

2 [IpeoOpazoBaHue BRIpAKEHHIA, COACPIKAIIMX alTreOpandeckue IpooH. 13.09
CreneHsp ¢ 1eIbIM ITI0Ka3aTeIEM.

3 CBOMCTBA CTEIEHH C I[EJILIM IIOKA3aTEIEM. 27.09
Pewienue ypaBHeHuii u 3aiay.
Pemenue ypaBHeHUH 1 3a1a4.

4 30.09

Konmponvnaa paboma Ne2.

5 11.10
KBanpatHslii kopeHsb (anredpandeckuii noaxon). I'paduk
3aBUCHMOCTH ¥ = VX.

6 CBolicTBa KBapaTHBIX KOPHEH. 25 10
[IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIINX KBAJAPATHBIE KOPHU. '
K KUH K .

7 yOn4ecKuii KOpeHb 28.10

Konumponvnas paboma Ne3.

Jlunelinoe ypaBHEHHE C IBYMs [IEPEMEHHBIMU.
I'paduk nuHeitHOTO ypaBHEHUS C ABYMSI IEPEMEHHBIMH.

Kakne ypaBHeHuMs Has3blBalOT KBaapaTHbIMU. Dopmyna KopHel
8 KBaJpaTHOTO YypaBHeHUs. Bropas ¢dopmyna KopHEH KBaapaTHOTO 15.11
YPaBHEHHS.

9 Pemenne 3amau. 29.11
10 Henonneie kBagpaTHbIE ypaBHEHUS. 02.12
11 Teopema Buera 13.12
12 Pa3noxxeHne kBazpaTHOro TPEXWIECHA HA MHOXKHUTEIIH. 27.12
13 Paznoxxenue kBazipaTHOTO TpEXUJIeHA HA MHOXKUTEIH. 1701

18

Konumponsnas paboma No4.

Urenue rpadukos. Uro takoe pynkius. ['padux ¢pynkiuu. CroiicTBa

14 . 31.01
VYpaBHeHue npsmont Buga y = kx + 1.
Cucrembl ypaBHeHHH. PeleHne cucteM crmocoOoM CIIOKEHHSI.

15 Pemenue cucrem ypaBHEHUN CrTOCOOOM MOJICTAHOBKH. 03.02

16 Penienue 3a/1a4 ¢ TOMOIIBIO CHCTEM YpPaBHEHUI. 14.02
3aga4n Ha KOOPIMHATHO IIIOCKOCTH.

17 = PA 28.02

03.03
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PABOYAS ITPOTPAMMA

Aareopa. 7-9 kiaaccsl.

KOI'OBY BCIII r. KotenpHnya

Ne
ypoKa 110 Tema ypoka JNara
MOPSAKY
byHKInn.
Jluneiinas QpyHKIHSL.
19 k .. 14.03
OyHKIUS Yy = ~ meé rpaduk.
20 O6006menne TeMbl «DyHKIHNY. 04.04
Koumponvnasa paboma Nes.
BeposiTHOCTD M cTaTHCTHKA (24)
CratucTuyeckue XxapakTepUCTUKU. BeposTHOCTh paBHOBO3MOXKHBIX
21 COOBITHH. 07.04
CroxHbIe S3KCIEpUMEHTHI. ['eoMeTpruiecKkrne BEpOsSTHOCTH.
29 Pemenue 3aiay no reme «BeposSTHOCTh U CTATUCTUKAY. 18.04
Konmponvnas paboma Neb6.
IMoBTOpenue (3 4)
23 Anrebpanueckue npodu. KBagparaeie kopau. KBagpaTHble ypaBHEHHS. 05.05
Cucrembl ypaBHeHUH. OyHKIIMU. BEpOSITHOCTD U CTaTUCTHUKA.
24 Hmozoeas konmpoavnas paboma 16.05
25 O06o6meHre MaTepraia 3a Kypc anreopsl 8 Kimacca. 30.05
9 kaacc (0,5 yaca B Helnea10, Becero 17 4yacoB):
Ne i/ HaunmMenoBanue pa3aesia (TeMbl) Kou-Bo yacos
1 HepaseHcTBa 3
2 KBanparnunas GyHKIMS 3
3 YpaBHEHHUs U CUCTEMBI YPABHECHUN 4
4 ApudmeTnueckasi 1 reoOMeTpUYecKas Iporpeccuu 3
5 CratucTuka u BEpOosiTHOCTh 2
6 IToBTOpEeHME 2
Ne
ypoKa 1o Tema ypoka Jara
NOPSIAKY
HepaBenctBa (34)
1 ﬂeﬁC”EBHTeHBHBIG gyucia. O0mue cBoiicTBa HEpaBeHCTB. Pemienne 14.09
JMHEHHBIX HEPaBEHCTB.
2 Pemenne cucrteM JTMHENHBIX HEPABEHCTB. 28.09
Jloka3aTenbcTBO HEPABEHCTB.
3 Yro 03HAYAKOT CII0BA «C TOYHOCTBIO JI0...». 12.10
Konmpononas pavoma Nel.
KBagpaTnunas ¢pyukuus (3 4)
Kakyro pynkumio Ha3pIBalOT KBagpaTU4IHOM. ['paduk u cBoiicTBa
4 ¢ynkuun y = ax?. Casur rpaguka GyHKIMH Yy = ax? BIOJb Ocei 26.10
KOOpJIMHAT.
5 I'padux Gpyskuuu y = ax? + bx + c. 16.11
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PABOYAS ITPOTPAMMA KOT'OBY BCHI r. KoTtenpanya
Auredpa. 7-9 kiaaccsbl.

Ne
ypoKa 110 Tema ypoka JNara
MOPSAKY

6 KBanpatHble HepaBeHCTBa. 30.11

Konmponvnas paboma Ne2.

7 Paunonaneuble BeipaxkeHus. Llensle ypaBHEeHUs. 14.12
8 Hpobuble ypaBHeHUs. Pemenue 3a1ay. 28.12
9 CucreMsbl ypaBHEHUH ¢ ABYyMs llepeMEHHbIMU. Pelienue 3aaau. 18.01

10 I'paduueckoe ucciaenoBanue ypaBHEHHUS. 0102
Konumponvnas paboma Ne3. '

UmncnoBble  MOCHENOBATENBHOCTH.  ApH(METHYecKas MPOTrpecCusl.

11 o 15.02
CyMmMa HepBbIX 71 YICHOB aprU(pMETHUECKON MPOTPECCHH.

12 l'eomerpuueckass  mporpeccus. CyMma  NEpBBIX ©  YJICHOB 01.03
TE€OMETPUUYECKON IPOTPECCHUH. '

13 [IpocTbie U CHOKHBIE NPOLEHTHI. 15.03

Koumionbmm Eaﬁoma No4,

14 Bri6opounsie uccnenoBanus. MarepBansubiid paa. ['mcrorpamma. 05.04
XapakTepucTtrka pa3bpoca. '

15 CratucTuieckoe OlleHHBaHUE U MPOTHO3. 19.04
Konumponvnasn paooma Nes. '

O06o0061eHne Matepuana 3a Kype areOpsl 9 knacca. Mmozoeas 17.05
KOHmponvHas paboma '
17 Koncynpramus. O6061ieHre Mmatepraia 3a Kype anredpsl 9 kiacca. 31.05




