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IHosicHuTeBbHAA 3aNIMCKA
1.1 HopmaTuBHO-IpaBOBBIE JOKYMEHTBI

[IporpammMa cocTaBieHa B COOTBETCTBHH C TpeOoBaHusiMH DenepallbHOTO ToCyaapCTBEHHOTO
00pa30BaTEeNbHOTO CTAaHJIApPTa BTOPOrO TOKOJEHUS OCHOBHOTO 00Imero o0Opa3oBaHUS TIO
MaTeMaTHKE:

1.  ®enepanbhbiil 3akoH OT 29.12.2012 Ne 273-d3 «O06 obpazoBanun B Poccuiickoi
denepanuny;

2. @enepaibHBIN rOCYIapCTBEHHBIN 00pa30BaTENIbHBIN CTaHAAPT OCHOBHOTO OOIIETrO
o0pa3zoBaHMs, YTBEP)KIECHHBIH TpHKa3oM MUHHCTEpCTBa OOpa3oBaHusl M Hayku Poccuiickoid
Oenepanuu ot 17.12.2010 Ne 1897 (B pea. Ot 11.12.2020) (ganee — ®I'OC O0OO0)

3.  TlocranoBnenune ®denepasibHONW CIyKObI MO HAA30py B cdepe 3amuThl TpaB
notpebureneii u Omaronoaydyuss yenoBeka W [ 1aBHOrO TOCYIapCTBEHHOTO CAHUTAPHOTO Bpada
Poccuiickoit @enepannn ot 28.09.2020 Ne 28. «O0 yrBepkaeHuu caHuTapHbiXx npaBuia CII
2.4.3648-20 «CaHUTapHO-3MUAEMUOJIOTHYECKHE TPeOOBaHUS K OpPraHM3alUsAM BOCHHTAHUS H
00ydYeHus1, OTIBIXA M 03[IOPOBIICHUS JeTer u Monoaexu»(nanee - CanlluH 2.4.3648-20);

4.  Ilpuka3 MunucrtepctBa npocseuieust Poccuiickoit @enepauuun ot 20.05.2020
Ne254 «O6 ytBepxaeHun (heaepaabHOTO MepeyuHs: y4eOHUKOB, JOMYIICHHBIX K UCTIOIb30BaHUIO
IpU peanu3aluil UMEIONINX TOCYJAapPCTBEHHYIO aKKPEAUTAIMI0 00pa30BaTENbHBIX MPOrpaMm
HAYaJIbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CpeAaHero oomero oO0pa3oBaHMs OPTraHU3ALMSIMH,
OCYILECTBIISIOUIMMH 00pa30BaTEIbHYIO IEATEIBHOCTh

5. Y4eOHbIi M1aH Ha TEKYIIHA TO/I.

1.2 O0mas xapakTepucTuKa Y4eOHOro npeamMera «AJreopa»

Hacrosmas nmporpaMma 1o MaTreMaTHKE JIsi OCHOBHOM IIKOJBI SIBJISIETCS JIOTMYECKUM
IPOAOJDKEHHEM IporpaMMbl  «llepcniekTuBHAs IIKOJa» Ui HAdaJlbHOM IIKOJIBI, a TaKke
IpoAoDKEHUEM Kypca «Martematuka» 5 — 6 Kjacca M BMECTE€ C HEH COCTaBJISIET ONMCAHUE
HEIPEPHIBHOTO Kypca MaTeMaTuKH ¢ 1-ro mo 9-i kiacc o6meoopazoBaTenbHOM mkos! mo I'OC.

Ienbio u3yyenus: Kypca aaredopsl B 7-9 kijaccax sSBISETCS pa3BUTHE BHIYMCIUTEIBHBIX
U (opManbHO-ONEPAaTUBHBIX AIreOpandeckKuXx YMEHUH 10 YpOBHsI, IO3BOJIIOLIETO YBEPEHHO
UCIIOJIb30BaTh WX NPU PELICHUM 337a4 MAaTEeMaTHUKU U CMEXKHBIX NMpeaAMeTOB ((PU3MKH, XUMUH,
OCHOBBI MH(OPMATUKH M BBIYUCIUTEIBHOW TEXHUKH M JIp.), YCBOCHHE alllapara ypaBHEHUH U
HEPABEHCTB KaK OCHOBHOI'O CPEJICTBA MAaTEMaTHYECKOTO MOJEIMPOBAHMUS NPUKIAJHBIX 3ajad,
OCYILECTBIIEHHE (DYHKIIMOHAIBHOM MOATOTOBKH IIKOJBHUKOB.

N3yyenne matematuku B VII—IX knaccax 6azupyercs Ha MaTeMaTHYeCKON
MOArOTOBKE, IIOJyYEHHON y4allMMKCS B HAYAJIBHOM ILKOJIE.

OcHoBHOI 3a1aueil 00y4eHus: MaTeMaTHKe B CIICIIMAIbHOM IIKOJIE M KJIacCaX BHIPABHUBAHUS,
KaK U B 00111e00pa30BaTeNIbHOMN IIKOJIE, SIBJIAETCS 00ecleueHNe MPOYHbIX U CO3HATEIbHBIX
MaTeMaTHYECKUX 3HAHUH U YMEHUH, HEOOXOAMMBIX YYaIMMCS B IOBCEJHEBHOM KU3HU U
Oyymiei TpyaoBOM MeATeILHOCTH.

BasknelmyrMu KOppeKIIMOHHBIMU 3a/1a4aMH Kypca MaTeMaTUKH SIBIISIIOTCS pa3BUTHE
JIOTMYECKOTO MBIIUICHHS ¥ PEYH ydaIluxcsl, GOPMUPOBAHKUE Y HUX HABBIKOB YMCTBEHHOT'O TpyZa
— IUTAHUPOBaHKE PaOOTHI, MOUCK PALMOHAIBHBIX IyTEH €€ BHIIOJHEHHS, OCYIIECTBICHHE
caMOKOHTPOJIs. [IIKONBHUKY TOJKHBI HAYYUTHCS TPAMOTHO M aKKYPAaTHO JIEJIaTh
MaTeMaTHYECKUE 3aHUCH, YMETh OOBSICHUTD UX.

Hderu ¢ 3ITP u3-3a ocobeHHOCTEN CBOETr0 NCUXMYECKOro Pa3BUTHS TPYJHO YCBAaUBAIOT
IporpaMMmy 10 MaTEMAaTHUKE B CTApIIUX Ki1accax. B cBs3u ¢ 3TUM B IporpaMMmy
00111€00pa30BaTEIbHOM HIKOJIbI BHECEHBI HEKOTOPHIE N3MEHEHMSI: YCUIICHBI pa3/ieiibl, CBSI3aHHbIE
C IOBTOPEHUEM IIPONACHHOIO MaTEpHUAJIa, YBEJIMUECHO KOJIUYECTBO YIIPAKHEHUM U 3aJaHUM,



CBSI3aHHBIX C IPAKTUYECKON JESITEIbHOCTBIO YUAIIUXCsl; HEKOTOPHIE TEMBI IJaHBI KaK
O3HAKOMUTCJIbHBIC; UCKIIFOUYCHBI OTACIIbHBIC TPYAHBIC JOKA3aTCIILCTBA, TeOpeTI/I‘IeCKI/Iﬁ
MaTepuai peKOMEHyeTcs MPENOIHOCUTD B MPOLIeCcCe peleHHs 3a7a4 U BBIOJIHEHUS 3a/1laHui
HaTJISIIHO-IIPAKTUYECKOT0 XapaKTepa.
Huxe npuBoasSTCS MOsICHeHUs1 K M3MeHeHusiM nporpammal B VII—IX kiaccax.

Auareopa VII kanace

Baxneiimelr 0cOOCHHOCTBIO COZIEPIKAHUSI Kypca anreOphl SIBISIETCS €r0 PaKTUYeCcKast
HaINpaBJIEHHOCTh, 00ECIIEUYNBaIOIast JOCTYITHOCTh M IPOYHOCTh YCBOSHHSI OCHOB
MaTeMaTU4YeCKNX 3HaHWM yyammxcs. [Ipn 7 ToM HEKOTOpbIE MAaTEMAaTHYECKUE TOHATUS BBOJSATCS
03HAKOMHTEJBHO B MPOLIECCE PEHICHUSI KOHKPETHBIX MPAKTUYECKUX 3a]1a4, PACKPBIBAIOIINX
peasbHyI0 OCHOBY MaTeMaTHUYECKUX aOCTpaKIHil. DTO OTHOCUTCS K TeMaM: « DopMyIIbD»,
«/lokazarenbcTBO TOXAECTBY, «I'paduk PyHKIMH, abcuucca, opanHaTay, «JInneitHoe
YPaBHEHUE C ABYMSI HEU3BECTHBIMM.

C nmoHsTHEM hopMya yUaIIUEecs TIO3HAKOMSTCS PU U3y4YeHUU TeMbl « BeIpaskeHus ¢
MIEPEMEHHBIMIY, € JOKA3aTEIbCTBOM TOXK/IECTB — IPH BBINOIHEHUHU TOKIECTBEHHBIX
npeoOpazoBaHuid, ¢ rpagukoM PYHKIUU U TIOHATUSAMU abcyucca U opouHama — Mpu
HENOCPEJICTBEHHOM MOCTPOEHUH T'paduKOB KOHKPETHO 3aJJaHHBIX JTUHEHHBIX QyHKIMiA. C
JUHEWHBIMU YPABHEHUSIMU C ABYMS IEPEMEHHBIMHU 3HAKOMCTBO MPOUCXOIUT MPU PEIICHUN
CHCTEM JIMHEHWHBIX YPABHEHUM.

Tema « AOGCONMIOTHAS OTPEITHOCTEY U3bSITA U3 MMPOTPAMMEI IIOTHOCTHIO, TaK Kak oHa Oyaer
MoJIpoOHO pacCMOTpPEHA B Kypce (PU3MKU Ha MPAKTUYECKUX 3aHITHUSX.

B pesynbrare nosiBisieTcss BO3MOKHOCTH I00aBUTh BpeMsi Ha M3yUEHHUE CIIOKHBIX TEM:
«Pelienne ypaBHeHuU», «Pelienne 3a1ad ¢ mOMOIIBIO ypaBHEHHIN.

Auareopa VIII knace

W3 nporpamMMbl peKOMEHIYeTCsl UCKITIOUUTh CleAyIoLe TeMbl: «/leficTBUTeNnbHbIe
yncnay, «Haxoxaenue npuOImKeHHBIX 3HAYCHUN KBaIPATHOTO KOPHS»; U3 pazaena « CTemneHs ¢
LETTBIM TTOKA3aTeJIEM U €€ CBOMCTBa» UCKIII0YaeTcsa « CTaHIapTHBINA BUJI YHCIa —
npUOIKEHHBIE BRIYHCICHUY; U3 pasaena «KBaapaTHeie ypaBHEHHS» — PELICHHE KBAAPATHOTO
ypaBHEHUS BbIICJICHUEM KBaJjpaTa JABYUWICHA, a TAK)Ke BHIBOJ (DOPMYJIb KOpHEN KBaIpaTHOTO
ypaBHEHHUS.

Hekoropsie TeMbl (HanmpuMep Takyto, kak « Teopema Bueta») npennaraercs 1aBath B
03HAKOMUTEIILHOM IUIaHE; MPU 3HAKOMCTBE C rpa@uKOM (PYHKIIMH Y=K/X MOYKHO OTPaHUYHUTHCS
MOCTPOCHUEM TIpadrKa 10 TOYKaM U MPOCTEULITUM aHATU30M.

YMEHBIIIEHO KOJTUYECTBO YACOB HA U3YUYEHUE cienyromux TeM: «KBaipaTHbie KOpHUY,
«/IpoGHbIe paloHaNIbHBIE YPABHEHUSI.

BricBoGOIMBIIIEECS BpEMST pEKOMEHTYETCsl UCIIONIB30BaTh [UIs JIy4dlle mpopaboTKu Hanboee
BaXHBIX TeM Kypca: «CoBMeCTHBIC JEHCTBUS ¢ Ipo0smm», «IIpuMeHeHne cBOMCTB
apuMEeTHUECKOTO KBaPAaTHOTO KOPHs», «Perenne 3a1ad ¢ moMoIIpi0 KBaIpaTHBIX
YpaBHEHUI», a TAaK)Ke HAa TOBTOPEHUE MPONUJEHHOTO 3a IO,

Auareopa IX kaace

B IX kiacce MOBTOPAIOTCS U CUCTEMATU3UPYIOTCS PaHEE MOJyYECHHbIE YUaIUMUCS
anreOpandeckue cBefieHus. PaccMaTpuBaroTes apudmerndeckas U reoMeTpuyeckast Iporpeccu,
KBaJpaTHbIC QYHKLUHU, CUCTEMbI ypaBHeHHH. OOydeHue BeaeTcs ¢ IUPOKOH OMopoit Ha
HarJs1IHO- TpaduuecKkue npeacTaBieHus. bonbioe BHUMaHue yaenseTcs npeoOpa3oBaHUI0
TPUTOHOMETPUUECKUX BbIpakeHUH. COBEPILIEHCTBOBAHUE BHIYMCINTEIBHBIX HABBIKOB YUaIllUXCs
JOCTUTaeTcs IMyTeM BKJIFOUEHUS B KypC OOJIBIIOrO YKcia 3aa4, CBSI3aHHbBIX C BBIIIOJHEHUEM
Pa3IMYHOIO Po/ia BEIYUCICHHN, C UCIIOIB30BAaHUEM TAa0JIUIl 1 MUKPOKAIBKYJISATOPA.



HexoTopele TpyAHOLOCTYIIHBIE TEMBI PEKOMEHYETC UCKII0YNTh. K HUM OTHOCATCS:
«CBolicTBa KBaApaTUIHON QyHKIUNY, «Llenoe ypaBHeHHE U ero cTeneHby, «CymMma
OecKoHEeuHOU

reoMeTpUYEcKOoi mporpeccun». Bee popmyibl nporpeccuii qarores 6€3 BHIBOA.

B o3nHakoMuTensHOM Iu1aHe u3ydaroTrcs «UeTHble M HeueTHble QYHKIMNY, « DYyHKIMS y=Xn».
Beco paznen «Opranuszanus BEIUMCICHUN» (OKPYIJIEHNE YHCET, CJIOKEHUE U YMHOKEHUE
NpUOJIMKEHHBIX 3HAUEHHUI) IEPEHOCUTCA U1 U3YyUeHUs Ha (PaKyIbTATUBHBIC 3aHATHS
Brruncienus ¢ moMoIpio KajabKyJIsSaTOpa MPOU3BOAATCS B TEUEHUE BCETO yUEOHOTO roja.
OcBoOoauBILIEECs BpeMsl pEKOMEH/y€eTCsl UCII0JIb30BaTh Ha IOBTOPEHUE, PEIIEHUE 3a/1a4,
npeoOpa3oBaHue BBIPAKECHHUHN, a TAKXKe HA 3aKPeIJICHUE U3yUYEeHHOT0 MaTepuaia.

1.3 Onucanue mecta yueOHOro npeamMera «AJjredpa» B y4eOHOM IIaHe:

B cootBercTtBHM ¢ TpeOoBaHusMu DenepanbHOTO TOCYJapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOTO 00I11ero 00pa3oBanus B 7— 9 kiaccax mpeaMer «MareMaTukay IeIuTcs Ha
NBa TipeameTa: «Anredpa» u «l'eomeTpusi».

VYuebusiMm mnanoMm MBY COII 3ATO 3B&3nHbli Ha H3ydeHue anreOpbl B Kiaccax
BBIZICNICHO: B 7 Kiacce — 3 yaca B Hegemo (102 gaca B ron), B 8 kimacce — 4 gaca B Henento (136
4acoB B Toj), B 9 kimacce — 4 yaca B HeAeno (136 yacoB B rox).

1.4 IlnanupyemMble pe3yJbTaThl H3yYeHUs] Y4eOHOT0 peaMeTa «AJredpa»

1lo oxonyanuu usyuenus Kypca y4auwjuiics 00IHCeH yMems.

e Aurebpa-7

Hcnonvszoeams TpU pellIeHUU MaTeMaTUYECKUX 3a/ay, UX OOOCHOBAHHMU U TPOBEPKE
HAWJICHHOT' O PEIICHNs 3HAHUE O:
- HATypaJIbHBIX, LIEJIBIX, PALMOHAIBHBIX, UPPALNOHAIBHBIX, 1EUCTBUTEIBHBIX YHCIIAX;
CTEMNEHU C HATYpaJbHBIMU MOKA3aTeNIIMU U UX CBOMCTBAX;
- OJIHOWJIEHAX W MpaBWIax ACHCTBUI C HUMU;
- MHOTOYIEHAX U IpaBWJIAX JCUCTBUN C HUMU;
- (hopmynax COKpaIEHHOTO YMHOXECHHUS;
- TOXJIECTBaX; METOJAaX JI0KAa3aTEIbCTBA TOXK/ECTB;
- JIMHEHHBIX YPABHEHUAX C OJHON HEU3BECTHOM M METOAAX UX PEILICHHUS;
- CHUCTEeMax JABYX JUHEWHBIX YpaBHEHUHN C JBYMSI HEU3BECTHBIMHU M METOJIaX UX PEIICHMUS.
- 8bINOJHAMb NEUCTBUS C OJHOUJIEHAMU U MHOTOWICHAMH;
- Y3Haéams B BRIPAXKCHUSIX (DOPMYIIBI COKPAIIEHHOTO YMHOKCHHSI U IPUMEHSITh UX;
- packiaovléams MHOTOUJICHBI HA MHOXKUTEIIN;
- 8bINOIHAMb TOKICCTBECHHBIE MPE0OPA30BAHUS TIENBIX ANTeOPANIESCKUX BBIPAKEHHIA;
- 0Joka3zvleamy MPOCTEHIIINE TOKIECTBA;
- HAaxooumbs YNACIO COUETAaHUI U YUCIIO pa3MELIEHU;
peuwiamsy JIUHEHHBIE YPABHEHHS C OTHOM HEM3BECTHOM;
- pewiamsv CUCTEMBI ABYX JTUHEUHBIX YPABHEHUN C IBYMs HEU3BECTHBIMU METOAOM IMOACTAaHOBKU
U METOJIOM aIre0pandeckoro CIoKeHus;
- pewiamsb TEKCTOBBIC 33/1aUM C TOMOILBIO JIMHEUHBIX YPABHEHUM U CUCTEM;
- Haxooums PEIIEHUsl KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/lay, B KOTOPBIX HCIOJIB3YIOTCS
MaTeMaTU4YeCKHe CPEJICTBA;
- co30asamb TPOAYKT (pe3ysbTaT MPOEKTHON MAeATEeIbHOCTH), AN W3Y4YEHHUs] M OINHCaHUs
KOTOPOI'0 UCTIOJIb3YIOTCSI MaTEMaTHYECKUE CPEICTBA.

—  ymems TpeoOpa30BBIBATH aNTeOpanyecKre BIPAKCHHsI, PEIIaTh YPAaBHEHUS C OTHOU
MIEPEMEHHOM;



—  Haxooumwv 00JaCTh ONpeeseHUus] QYHKLUUHU, CTPOUTH IpadUKH IPSIMON
NPONOPLHUOHATBHOCTH U JINHEHHOHN (PYHKIIUH;
—  6bINOIHAMb IEUCTBUA HAJl CTETICHSAMH C HATYPaJIbHBIMHU ITOKA3aTEISIMU;
—  GbINOIHAMb CIIOXKEHNE, BBIMUTAHUE U YMHOXKEHHE MHOTOWICHOB, PACKIIa/IbIBATh
MHOT'OWJICHBI HA MHOXKHUTEIIH;
—  npumenams GOPMYJIbl COKPAILICHHOIO YMHOXEHHS B IPe0OPa30BaHUAX LENIbIX
BBIP)KEHUI B MHOTOWIEHBI U B Pa3JI0KEHUH MHOTOUJICHOB HA MHOXHTEJIH;
— yMemb peIIaTh CUCTEMBbI JIMHEHHBIX YPAaBHEHUH C IBYMS EPEMEHHBIMH U IPUMEHSTH UX
IPU PELIEHUU TEKCTOBBIX 3a]1ay.
e Aure0pa-8
Hcnonv306ams TIpH pelICHUM MaTeMaTHYECKUX 3aJad, MX OOOCHOBAHMU M IPOBEPKE
HalJICHHOTO PENICHUS 3HAHUE O:
- anreOpandecKkoi ApoOH; OCHOBHOM CBOMCTBE JIpo0OH;
- MpaBWIax JCUCTBUH C areOpandecKuMu ApOOsSMU;
- CTEIEeHSX C IEJBIMU IT0KA3aTeNIIMU U UX CBOMCTBAX;
- CTaHJApTHOM BHJIE YHCIIA;

k .
- byHKUMAX y =hkx+b, y = x* , ¥ =—, UX CBOICTBax u rpapukax;
X

- TIOHSTHH KBaJPATHOTO KOPHS M apu(METHIECKOTO KBaIPATHOTO KOPHSI;

- CcBOiicTBax apu(MeTHUUECKUX KBaJIPaTHBIX KOPHEH;

- (GyHKUIUU y = Jx , eé cBoifcTBax n rpaduke;

- (dopmye It KOpHEH KBaAPaTHOTO YPABHECHHUS,

- Teopeme Buera s npuBeaéHHOro 1 00IIero KBaJpaTHOTO YpaBHEHHUS;

- OCHOBHBIX MCTOJaX PCHICHUA HCJIbIX palWuOHAIBHBIX ypaBHCHHﬁI MCTOZC Pa3JIOKCHHUA Ha
MHOKUTEIH U METOJIEe 3aMEHbl HEU3BECTHOM;

- METOjIe peUIeHUs APOOHBIX PAllMOHATBHBIX YPaBHEHHIA;

- OCHOBHBIX METOJIaX PEIICHUS CUCTEM PAllMOHAIBHBIX YPaBHEHUI.

- coxpawams anredpandeckue Ipoou;

- 8bINOJHAMb APUHMETHUCCKHIE TEUCTBUS C aIreOpandecKuMu Jpo0sSMu;

- UCNONb308aMb CBOWCTBA CTEIICHEH C IEIBIMU TIOKA3aTEIISIMU MIPH PEIICHUH 3a]1aY;
- 3anucvléams YUCIa B CTAHJAPTHOM BUJIE;

- 8bINOIHAMb TOKICCTBEHHBIE MPEe0Opa30BaHUS PAllMOHAIBLHBIX BBIPAKCHHIA,

o 2 k o
- cmpoums Ttpaduku GYyHKIMH y =kx+b, y=X", y =— ¥ HUCIOJB30BaTh UX CBOWCTBA MpHU
X

pelIeHnH 3a/1aY;
- 8bIyUCAAMb APUPMETHUECKHE KBAIPATHBIE KOPHU;
npumMeHams CBOUCTBA apu(METHIECKUX KBaJAPATHBIX KOPHEH MpHU pelIeHUH 3a/1ay;

cmpoums rpa@uK GQYHKIUN y = /X U UCIOJIb30BaTh €r0 CBOMCTBA MPHU PELICHUH 3aa4;

peuwiams KBaApATHbIC YPABHEHUS;

npumeHnsams TeopeMy Buera npu pemennn 3anay;

- pewiamy 1IeNIble PAlUOHAJIBHBIE YPABHEHUS METOJIOM PA3JIOKEHUS Ha MHOKHUTEIH U METOAOM
3aMEHbBI HEU3BECTHOIA;

- peuwiamsb TpoOHBIE YPABHECHHS;

- peuwiamsb CUCTEMBI PALIMOHAJIBHBIX YPABHEHHIA;

- pewiamsb TEKCTOBBIC 3aJladyd C MOMOIIbI0 KBAJAPATHBIX U PALMOHAIBHBIX YPAaBHEHUU M UX
CHUCTEM;

- HaxoOumb PEUICHUsS «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJa4, B KOTOPBIX HCIOJb3YIOTCA
MaTeMaTU4YeCKUe CPEACTBA;

- co30asamb TPOAYKT (pe3ylbTaT MPOEKTHON MAEATEeIbHOCTH), AN W3YYCHHUS] M OIHCAHUS
KOTOPOT'O UCMOJIb3YIOTCSI MaTEeMaTHYECKUE CPEACTBA.

—  yMETh BHITIOJIHATH TOXKIECTBEHHBIE TIPEOOPA30BaHHUs PAIMOHAIBHBIX BBIPAKCHUH;



— HMETh NpeCTaBICHUE 00 HPPALIMOHAIBHBIX YUCIIAX, YMETh BBIIOIHATH IpeoOpa3oBaHus,
CoJIeprKalIuX KOPHY;
— YMETb pelllaTh KBapAaTHbIE YPABHEHMUS], PAllMOHAIbHBIEC YPABHEHUS U IPUMEHSITH UX K
peLIeHuto 3a4a4;
— YMETh peuniaTh JUHEUHbIE HEPABEHCTBA C OJJHOM MEPEMEHHOM U UX CUCTEMBI;
— TPUMEHATH CBOMCTBA CTENEHU C LIEJIBIM [TOKA3aTENIEM B BBIUNCICHUSAX U
npeoOpa3oBaHUsX;
— MMETh HavyaJbHbIE MPEACTABICHUS O COOpe U IPYNIUPOBKE CTATUCTUYECKUX JAHHBIX, UX
HaIJISIIHOM MHTEPIPETALNH.
e Auredpa-9
Hcnonv306ams TIpH pellieHUH MaTeMaTHYECKUX 3a/]1a4, MX 00OCHOBAHUU M MIPOBEPKE HANIEHHOTO
peueHusl 3HaHuE O:
- CBOICTBaX 4MCIOBBIX HEPABEHCTB;
- METOJax peuIeHUs JUHEHHBIX HEPABEHCTB;
- CBOWCTBaxX KBaJpaTUUHOU (QyHKIHNH;
- METoJax pelIeHHs KBaJpaTHbIX HEPABEHCTB;
- METO/Ie UHTEPBAJIOB JUIsl PELICHNS pallMOHAJIbHBIX HEPABEHCTB;
- METOJax pEeuIeHUs] CUCTEM HEPABEHCTB;

- cBOlcTBax ¥ rpaduke GQyHKIMU Y = X' [IPU HATYPAILHOM 71;

- OIIPENEIICHUU U CBOMCTBAX KOPHEH CTEIICHU 7,

- CTENEHSX ¢ PalMOHAJIBHBIMU IT0OKA3aTEIsIMU U UX CBOWCTBAX;

- ONpeNeNeHUH M OCHOBHBIX CBOMCTBax apupMeTHYECKOW mporpeccuu; ¢Gopmyse s
HaXO0XJIECHUS CyMMBI €€ HECKOJIbKHX IEPBBIX YWICHOB;

- ONpEeNEeNIeHUH W OCHOBHBIX CBOWCTBaX T'€OMETPUYECKON mporpeccuu; (opmyne s
HAXO0XJICHUS CyMMBI €€ HECKOJIBKHX IEPBBIX YWICHOB;

- (opmyIe i CyMMBbl O€CKOHEYHON T€OMETPUYECKON MPOTrPECCHH CO 3HAMEHATEIEM, MEHBIINM
10 MOAYJIIO €MHHULIBL.

- Ucnonv3oeame CBOWCTBA YUCIOBBIX HEPABEHCTB ISl TPE0Opa30BaHUsl HEPABEHCTB;

- 00Ka3vl8ams NPOCTEHIINE HEPABEHCTBA,;

- pewiamd JIVHEWHBIC HEPABEHCTBA;

- cmpoums rpaUK KBaZApaTUIHON (PYHKIIUHN U UCTIOJIB30BaTh €0 IPU PELICHNUH 337ay;

- pewiamdb KBaJIpaTHbIC HEPABEHCTBA,

- pewams paOHAIbHBIC HEPABEHCTBA METOIOM UHTEPBAJIOB;

- peuwiams CUCTEMbl HEPABECHCTB;

- cmpoumsp rpaduk QyHKIMM y = X TPH HATYPAJILHOM 7 M WCIOJIB30BaTh €0 IPH PEIIEHHH
3a/ay;

- Haxooums KOPHU CTETICHHU 71;

UCNONb308amMb CBOMCTBA KOPHEH CTENEHHU 7 MIPH TOXKAECTBEHHBIX TPEe0Opa30oBaHUsX;
Haxooums 3HAYECHUS CTEINIEHEH ¢ palloHaIbHBIMU MOKA3aTENSIMH;

pewiamy OCHOBHBIE 33/1a4H HA apU(PMETUIECKYIO U T€OMETPUUECKYIO IIPOTPECCUH;

Haxooums CyMMy O0€CKOHEYHON reOMEeTpUYECKOM MPOrpeccuu co 3HaMeHaTelIeM, MEHBIIUM I10
MOJYJIIO €IUHUIIBI;

- Haxooums PEIIEHUs KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/lay, B KOTOPBIX HCIOJIB3YIOTCS
MaTeMaTUYECKUE CPEJICTBA;

- co30asamb TPOAYKT (pe3ysbTaT MPOEKTHON MAeATEeIbHOCTH), AN W3Y4YEHHUs] M OINHCaHUs
KOTOPOT'0 MCIIOJIb3YIOTCSI MAaTEMaTUUECKHE CPENICTBA.

IV. J/InyHoCcTHBIE, METANIPEAMETHbIE H NIPeIMETHbIE Pe3yJIbTAThI

OCBOCHHSI Y4eOHOro mpeaMera «Aaredpa»
7-9 knaccnl



JINYHOCTHBIMM pe3y/IbTATAMM U3yUYeHUS MpeaMeTa «Anredpay B Buie yueOHOTro Kypca

7 — 9 xnacc SBIAIOTCS CAEAYIOLUE Ka4eCTBa:

HE3aBHCUMOCTh M KPUTUYHOCTH MBIIUICHUS;
BOJIS ¥ HACTOHYMBOCTD B JOCTYIKEHUH 11ETIH;
c(hOpMUPOBAHHOCTHh OTBETCTBEHHOTO OTHOIICHHS K YUYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH
00y4JaroIUXCs K CAMOPa3BUTHIO H CAMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUH K O0YUYCHHIO
¥ TI0O3HAHWIO, BBHIOOPY MJalibHEWmero oOpa3oBaHMs Ha 0a3e OPUEHTHUPOBKH B MHPE
npodeccuii ¥ MPOPECCHOHAIBHBIX  MPEANOYTEHUH, OCO3HAHHOMY IOCTPOCHHIO
WHIUBUTyaTbHOM 00pa30BaTEIbHONU TPACKTOPHH C YIETOM YCTOMYMBBIX MMO3HABATEIBHBIX
UHTEPECOB;
c(OpPMUPOBAHHOCTh IEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOMN NPAKTHKH,
c(hOopMUPOBAHHOCTh KOMMYHHUKATHBHOW KOMITETEHTHOCTH B OOIIICHUU U COTPYIHUUYECTBE
CO CBEpCTHUKAMH, CTAPIINMHU U MIAAIINMU, B 00pa30BaTEIbHON, OOIIECTBEHHO MOJIC3HOMH,
y4eOHO-UCCIIeI0BATEILCKOM, TBOPUYECKOM M IPYTUX BUIAX JNEATCIBHOCTH;
yMEHHE SICHO, TOYHO, TPaMOTHO M3J1araTb CBOM MBICIH B YCTHOW M MHCHbMEHHOUW pedH,
MOHUMATh CMBICT IIOCTABIIEHHOW 3a/la4yd, BBICTPAUBATh APTYMEHTAIMIO, MPHUBOJIUTH
MpUMEPHI U KOHTPIIPUMEDHI;
MPEICTABICHHE O MAaTeMaTHYECKON HayKe Kak cepe demoBEeYeCKOW ACSITEIBHOCTH, 00
aTamnax e€ pa3BUTHsA, 0 €€ 3HAYMMOCTH VISl Pa3BUTHS IUBHIIM3AINH;
KPUTUYHOCTh  MBIIIUICHHUS, yMEHHE  pacro3HaBaTh JIOTHYECKH  HEKOPPEKTHBIC
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3y OT (PaKTa;
KPEaTUBHOCTh MBIIUICHUS, WHHUIMATHBA, HAXOMYMBOCTb, AKTUBHOCTh TPHU PEIICHUU
anreOpanvecKux 3a1ay;
yMEHHE KOHTPOJUPOBATh MPOIIECC M PE3YIIbTAT YUCOHOM MaTeMaTUUECKON JACTEIHLHOCTH,
CIOCOOHOCTh K S3MOIMOHAJIBLHOMY BOCIPHUATHIO MaTEMaTHYECKHX OOBEKTOB, 3ajad,
peLeHu!, pacCyKACHU.

Cpedcmeom 0ocmudicerus mux pesyabmamos A611emcs.
CcHCTEMa 33JIaHNi Y4COHUKOB;
MpeACTaBICHHAs B yYeOHHMKax B SIBHOM BHJIE OpraHU3aIMs Marepuaja 1Mo MPHHIUITY
MMHHIMAaKCa;
WCIIOJIb30BAHUE  COBOKYITHOCTH  TEXHOJIOTHH, OpPHUEHTUPOBAHHBIX HAa  Pa3BUTHE
CaMOCTOSITEIbHOCTH U KPUTHUYHOCTH MBIIIJICHHS: TEXHOJOTUSI MPOOIEMHOTO JTUAiora,
TEXHOJIOTHS IPOAYKTUBHOTO YTCHUS, TEXHOJOTHUS OICHUBAHHUSI.

MeTanpeAMeTHBIMM  pe3ylbTaTaMu  HU3yueHHs  Kypca  «MaTematukay  sBIseTcA
¢dopmHpoBaHUE YHUBEPCANbHBIX YueOHbIX neiictBuit (Y'Y I):
PeryasituBnbie YVY/I:

7—9-i1 Kn1accwt

CaMOCTOSITENILHO 0OHapyicusams M GOPMYyIUPOBATh YIEOHYIO TPOOIeMy B KIACCHOU U
WHIUBUTyTbHOU YYCOHOH JEATEIHHOCTH;

6b106U2aMb BEPCUH PEIICHUs MPOOJIEMbI, OCO3HABaTh KOHEUHBIA Pe3yJbTaT, BHIOMpATh
CpE/ICTBA IOCTHKEHUS LIETN U3 TIPEAJIOKEHHBIX WM KX HCKATh CAMOCTOSITEILHO;
cocmagnams (MHANBUAYATBHO WU B TPYIIIE) IJIaH pemieHus: nmpoOiaemMbl (BBITOTHEHUS
MIPOCKTA);

paboTas 1Mo npeAyIoKeHHOMY HIIA CAMOCTOSATEIHLHO COCTABICHHOMY TUTAHY, UCHOIb308AMb
Hapsay ¢ OCHOBHBIMH M JIOTIOJIHUTEILHBIE CPEICTBA (CIIPaBOYHAsI IUTEPATYPa, CIOKHBICK
npuOOpPHI, KOMITBIOTED);

NIAHUPOBAMb CBOIO UHINBUAYAIHHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;



- pabomamp TO CAMOCTOSITEIILHO COCTABICHHOMY IUIaHy, CBEPSSICh C HUM M C IIEJBIO
NESITEIIbHOCTH, UCTIPABJISIS OMIUOKH, UCTIONB3YS CAMOCTOSITENILHO TT0I0OpaHHbBIE CPEICTBA
(B ToM uncie u aTepHET);
- CBOOOJIHO 10/16b308ambCsl BEIPAOOTAaHHBIMH KPUTEPHUSIMH OLEHKA U CAMOOIICHKH, UCXOIS
U3 TeJTH ¥ UMEIOIINXCSI KpUTEPHUEB, pa3indasi pe3ysIbTaT U CIIOCOObI ICHCTBUN;
- B XOjI€ MPEICTaBICHUS MMPOCKTA 0A8aAMb OYeHK) €ro pe3ylbTaTaMm;
- CaMOCTOATENIBHO 0CO3HA6amb TIPUYUHBI CBOETO YCIeXa WM Heyclexa M HaXOJAUTh
CIOCOOBIBBIXO/Ia U3 CUTYAIIMH HEYCIIEeXa;
- yMemb OyeHumd CTEIEHb YCICNIHOCTH CBOCH WHAWBUAYAIBHOW 00pa3oBaTeIbHON
NESITEIIbHOCTH,
- J1aBaTh OICHKY CBOHMM JIMYHBIM Ka4eCTBaM M YepTaM XapakTepa («KaKOB 51»), ONPEIeIIsATh
HATIPBJICHUS CBOETO PA3BUTHS («KAKUM S XOUY CTAThy, «9TO MHE JIJIsl 9TOTO HAJIO CACTATh)
Cpeocmeom  ¢hopmuposanus pecynamueuvix YV cuyocam mexHonoeus cucmemuo-
0eAmenNbHOCMHO20 N00X00a HA dMane U3yyeHus HO8020 Mamepuala U mexHouio2us OYeHu8anus
00pa308amenbHbIX QOCMUNICEHUL (VUeOHbIX YCNexos).

Ilo3naeamenvnvie YY/I:

7-9-11 knaccol

— aHaIU3UPO8AMb, CPABHUBAMb, KIACCUDUYUPOBaMb U 0000wamb GaKTHl U ABICHUS;

— ocywecmenamy CpaBHEHHUE, CEepHAlMI0 U KIacCU(UKAIUIO, CaMOCTOSTENBFHO BBIOMpAs
OCHOBaHUS U KPUTEPHUU JIJIsl YKa3aHHBIX JIOTHYECKUX OTEPAIUii; CTPOUTH KITaCCU(DUKAIIIO Ty TEM
JTUXOTOMUYECKOTO JIeJICHUS (Ha OCHOBE OTPHIIAHMS);

— CMpoums JIOTHIECKU 000CHOBAHHOE PACCYX/IEHUE, BKIIOYAIOIIEEe YCTAHOBICHHE IPUYUHHO-
CIICICTBEHHBIX CBA3EH;

— co30a6amsb MaTeMaTHYECKUE MOJIETIH;

— COCTaBJIATb TE3UCHI, pA3JIUYHbIE BUIbl IUIAHOB (IIPOCTBIX, CIOXKHBIX U T.IL).
[IpeobpazoBbIBaTH HHGOPMAIUIO U3 OJTHOTO BHJIA B IPYToi (TaOIMITy B TEKCT, AMATPAMMY U TIp.);

— 8bIYUMBIEAMb BCE YPOBHU TEKCTOBOM MH(OPMALIUH.

— ymMemb onpeodenams BO3MOKHBIE HCTOUHHKH HEOOXOIUMBIX CBEICHHUH, MPOU3BOJUTD MOUCK
uH(OpMalliK, aHATTU3UPOBATh U OLIEHUBATH €€ T0CTOBEPHOCTb.

— MOHUMAas MO3MULMIO JPYroro 4ejloBEKa, pasiuyams B €ro pedd: MHEHHE (TOUKY 3pEeHus),
JI0Ka3aTeNbCTBO (apryMeHThI), GaKThl; TUIIOTE3bl, aKCHOMBI, TEOPHUH. [|JIs1 3TOr0 caMOCTOATEIHHO
UCIIOJIb30BaTh PA3IMYHbIE BHUABI UYTEHHS (M3ydHalrollee, MPOCMOTPOBOE, O3HAKOMUTEIHHOE,
MOMCKOBOE), MPUEMBI CITYIIAHUS.

— caMOMy c030aéamb WCTOYHUKH WH(POPMAIMU PA3HOTO THUMA U JUIS Pa3HBIX ayTUTOPH,
co0iro1aTh MHPOPMAIIMOHHYIO TUTHEHY U TTpaBujia HHGOPMAIIMOHHONW O€301TaCHOCTH;

— yMemb UCNONb306anMb KOMIIBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOIMH KaK HMHCTPYMEHT
JUISL TOCTHKEHUS CBOMX Iiefiell. YMeTb BbIOMpaTh a/ieKBaTHbIE 3a7au€ HHCTPYMEHTAJbHBIC
MpOrpaMMHO-ANIMapaTHBIE CPEJICTBA U CEPBUCHI.

Cpeocmeom hopmuposanus mo3HaBaTenbHBIX Y Y]] ciaykar ydeOHBIN MaTepHal U TPEXKJIe
BCEro MPOyKTUBHBIC 3aJaHMsI yUeOHHNKA, TO3BOJISIONINE MTPOIBUTATHCS IO BCEM IIECTH JTUHUSIM
pazButusg (JIP).

1-a JIP — Ucnonp30BaHne MaTEMaTUYECKUX 3HAHUM JUISl PEILIEHUS] PA3IMYHbIX MAaTEMaTHUECKUX
3a/1a4 ¥ OLICHKU MTOJIyYEHHBIX PE3YJIbTaTOB.

2- JIP — CoBOKYyITHOCTb YMEHUI 11O UCIIOJIB30BAHUIO TOKA3aTEIbHON MAaTEMATUYECKON pEYH.

3-s JIP — CoBOKYITHOCTh YMEHHH 1O paboTe ¢ mHGOpMAIMEH, B TOM YHCIE W C Pa3IMIHBIMU
MaTEeMaTUYECKUMU TEKCTAMU.

4-51 JIP — YMeHMS UCIIOIB30BaTh MAaTEMaTHYECKUE CPEICTBA U1 U3YUCHUS U OMMCAHUS PEeaIbHBIX
MIPOLIECCOB U SIBJICHUM.

5-s1 JIP — He3aBUCUMOCTh U KPUTUYHOCTH MBIIIUICHUS.

6-1 JIP — Boiist 1 HacTOHYUBOCTE B JOCTHIKEHUU IIEIH.

Kommynuxkamuenwvie YY/I:




7 —9-11 knaccwot
— CaMOCTOSITENIBHO Op2aHu308bl6amy Y4eOHOE B3aMMOJCHCTBHE B Tpymie (ONpenesiTh
oO1re 11eu, 10roBapuBaThCs APYT ¢ APYTOM H T.11.);
— OTCTauBas CBOIO TOUKY 3PEHHUS, NpUBOOUMb apeyMeHMbl, TIOATBEPKAas X PpaKTamu;
— B JAMCKYCCUU yMemb 8bl08UHYMb KOHTPAPTYMEHTHI,
— YUYUTBCS KPUMUYHO OMHOCUMbCA K CBOEMY MHEHHIO, C JIOCTOMHCTBOM HPU3HABAMb
OIIMOOYHOCTh CBOETO MHEHHUS (€CJI OHO TAaKOBO) U KOPPEKTUPOBATH €T0;
— TMOHUMAasl TO3ULHUIO JAPYroro, paziuuyams B €ro peud: MHEHUE (TOUKY 3pEHHs),
JI0OKa3aTeNIbCTBO (APTYMEHTHI), (DaKThI; TUIIOTE3bI, aKCHOMBI, TEOPHUH;
— YMemb B3MJISIHYTh Ha CHUTYallMIO C WHOM MO3ULUU U 00208apusamvCsi C JAHOAbBMH HHBIX
MTO3ULIUH.
Cpeocmeom  ¢ghopmuposanusi KOMMYHUKATUBHBIX Y Y]l cly’KaT TEXHOJIOTHS MPOOJIEMHOTO
muanora (moOy>KIaromuii U TOABOASAIINN TUANIOT) U OpraHu3anus padoThl B MajbIX TpYyINax,
TaK)Ke UCMOJIb30BaHUE HA YPOKaX 3JIEMEHTOB TEXHOJIOTHH MTPOyKTUBHOTO YTCHHUS.

IIpenmeTtHbIe:

1) ymeHnue paboTaTh € MaTeMaTUYeCKUM TEKCTOM (CTPYKTYpHUpOBaHUE, H3BJICUCHHE
HE00X0JUMO HH(POPMAIIH ), TOYHO U TPAMOTHO BBIPaXKaTh CBOM MBICJIU B YCTHON U TUCHbMEHHOMN
peun, MPUMEHsS MaTeMaTHYeCKylH0 TEPMHUHOJIOTHIO M CHMBOJHKY, HCIIOJIB30BaTh pa3IUYHbIC
SI3BIKM MaTE€MaTHUKH (CIIOBECHBIN, CHMBOJIMYECKHH, rpadudeckuii), 000CHOBBIBATh CYXKIICHUS,
MPOBOJMTH KJIACCU(PUKAIINIO, TOKA3bIBATh MATEMATHICCKUE YTBEPKICHHUS;

2) BiageHue 0a30BbIM MOHATHIHBIM amnmapaToM: UMETh MPEACTABICHUE O YUCIIE, BIaJICHUE
CUMBOJIHBIM SI3BIKOM  aNreOphl, 3HAHWE SJIEMEHTAPHBIX (YHKIIMOHAIBHBIX 3aBUCUMOCTEH,
dbopMupoBaHUE MPEACTABIECHUN O CTATUCTHMYECKUX 3aKOHOMEPHOCTSX B peallbHOM MHUpPE U O
pa3IMyHBIX CrIoco0ax WX U3ydeHHs, 00 OCOOEHHOCTSX BBIBOJOB W IPOTHO30B, HOCSIIUX
BEPOSATHOCTHBIN XapaKTep;

3) yMeHHE BBHIIONHATH aireOpandecKkue MpPeoO0pa3oBaHUs PANMOHAIBHBIX BBIPAKEHUH,
OPUMEHSTh WX JUIS pElIeHUs Y4eOHbIX MaTeMaTH4YecKuX 3a/lad W 3aj7ad, BO3HHUKAIOIIUX B
CMEXHBIX YUeOHBIX TIPEeIMETAX;

4) yMeHHEe TOJb30BaThCS MAaTEMaTHYECKUMHU (POpMyJaMH U CaMOCTOSITENIbHO COCTaBJIATH
(dopMysBl 3aBHCHMOCTEH MEXIy BEJIMYMHAMH HA OCHOBE OOOOIICHMS YaCTHBIX CIy4YaeB M
JKCIIEPUMEHTA;

5) yMeHue pemaTh IJWHEHHBIE W KBaJpaTHbIC YpPaBHEHUS M HEPABEHCTBA, a TaKKe
OPUBOJUMBIE K HHM YpaBHEHHsl, HEpPAaBEHCTBA, CHCTEMbl, TMPUMEHATh Trpaduueckue
NpEICTaBICHUS U pEIIeHUs] M HMCCIEeOBaHUs YpaBHEHHI, HEPABEHCTB, CUCTEM; MPUMEHSTH
MOJTy4YE€HHbIE YMEHHUS ISl pEIICHU 3a/1a4 U3 MaTeMaTUKH, CMEXHbBIX IPEAMETOB, IPAKTUKH;

6) oBnaJeHWe CUCTEeMON (YHKIMOHANBHBIX TOHATUN, (YHKIMOHATBHBIM SI3BIKOM U
CUMBOJIUKOW, yMEHHE CTPOUTh rpaduku (PyHKUWN, OMHMCHIBATH WX CBOMCTBA, HCIIOJIb30BATh
GyHKIIMOHATBHO-TpadUIECKUE TPECTABICHUS ISl ONTUCAHMSI M aHAJIM3a MATEeMAaTHYECKUX 3a/1a4
Y peajbHbIX 3aBUCUMOCTEH;

7) OBIIQJIEHWE OCHOBHBIMHU CIIOCOOAMH NPECTABICHUS M aHAJIH3a CTATUCTHYECKUX JaHHBIX;
yMEHHE pellaTh 3aJa4i Ha HaX0K/IE€HUE YaCTOTHI U BEPOSITHOCTHU CITy4ailHBIX COOBITU;

8) yMeHHe MPUMEHSTh U3y4YEeHHBIC TIOHATHUS, PE3YIbTaThl U METOMABI PU PEIICHUU 3a/1a4 U3
pa3IUYHBIX pa3fesioB Kypca, B TOM 4YHUCJE 3aJady, HE CBOJALIMXCA K HEMOCPEACTBEHHOMY
NPUMEHEHHIO N3BECTHBIX aITOPUTMOB.

2. CoaepxxaHue y4eOHOro npeaMera «AJjredopa»
7 -9 kiaccoB

e 7 Kiacc:



1. BpIpaxeHus, TOXKAeCTBA, yPABHEHMSI.

UucnoBble BBIpaXEHUS ¢ TNepeMeHHbIMH. llpocreiimme mnpeoOpazoBaHHs BbIpAKEHUI.
YpaBHEeHHE, KOpEHb YypaBHEHMsS. JIMHEHHOE ypaBHEHHME C OJHOM IepeMeHHOU. Peienue
TEKCTOBBIX 3a7]a4 METOJIOM COCTaBJIEHUs ypaBHEHUH. CTaTUCTUUECKHUE XapaKTEPUCTUKHU.

OcHosnass yenb — CUCTEMATU3UPOBATh M OOOOIIMTH CBEACHHS O TMPeoOpa3OBaHMIIX
anreOpanvecKrx BhIPAKCHUN U PEIICHUH YPABHCHHUM ¢ OJHOU IMEPEMEHHOM.

IIepBas Tema kypca 7 Ki1acca SBIJISIETCS CBA3YIOLIUM 3BEHOM MEXIy KypCOM MaTEeMaTUKHU S5—
6 KIaccoB M KypcoM anreOpsl. B Hell 3akpemisioTcs BBIYMCIUTENbHBIC HABBIKH,
CHUCTEMATH3UPYIOTCS U 0000IIal0TCs CBEACHHS O MpPeoOpa3oBaHUSAX BBIPAKEHUH W peIleHUH
YPaBHEHUN.

HaxoxneHnue 3HaueHU YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUI JaeT BO3MOKHOCTh TOBTOPUTH
C Yy4YalmMMHCS TpaBWjia JEHCTBUI C palMOHAJIbHBIMU YHUCJIAMH. YMEHHUS BBINOJIHATH
apudmeTnyecKre IeHCTBUS C PAllMOHAIBHBIMHU YUCIIaMU SIBISIFOTCSI OTIOPHBIMU JIJIS1 BCETO Kypca
anreOpel. CrenyeT BBIICHUTb, HACKOJIBKO MPOYHO OBJAJENN UMM y4Yalluecs, U B cilydae
HEOOXOJUMOCTH OpPraHU30BaTh MOBTOPEHHE C II€JIbI0 JIMKBUIAIMKM BBISBICHHBIX MPOOEIOB.
Pa3BuTHIO HABBIKOB BHIYMCIICHUH JOHKHO YAEIATHCS CEphe3HOE BHUMAHUE U B JalbHEHIIIEM NpH
W3YYCHHUU JPYTHX TEM Kypca anreOpsl.

B cBsa3u ¢ paccMoTpeHuEM BOIpPOCa O CPaBHEHHMM 3HAYEHUN BBIPAKEHUN PaCLIUPSIOTCA
CBEICHMsS O HEPABCHCTBAX: BBOJATCS 3HAKM HEPABEHCTB,  JIa€TCsl IIOHATHE O JABOMHBIX
HEPAaBEHCTBAX.

[Ipu paccmorpenun mnpeoOpa3oBaHWil BBIPAKCHUA (OPMAILHO-ONEPATUBHBIE yMEHUS
OCTaIOTCSl HAa TOM K€ YPOBHE, yJallIuecs MOJHUMAIOTCS HA HOBYIO CTYIIEHb B OBJIAJICHUU TEOPUEH.
BBoasTcs MOHATHUS «TOXKIECTBEHHO PAaBHBIE BBIPAKEHUS», «TOXKAECTBO», «TOXKIECTBEHHOE
npeoOpa3oBaHre BBIPAKCHHID», COACpPXKAHHE KOTOPBIX OYIET IMOCTOSHHO pPAaCKpBIBAThCS U
YTIyOISATHCS MIPH U3YYCHUH TIPe0Opa3oBaHUi pa3IMUHbIX alredpandeckux Beipakenuit. [Toguep-
KHUBAETCS, YTO OCHOBY TOXKICCTBEHHBIX MPeoOpa30BaHUI COCTABIISIOT CBOWMCTBA JCWCTBUN HAJl
YHCIIaMU.

YcunuBaercsi posib TEOPETUUYECKUX CBEICHUM MPH PacCMOTPEHUHM ypaBHEHHU. C I1ebio
o0ecrnevyeHrs 0CO3HAHHOTO BOCTIPUATHS YUYAIIUMUCS aITOPUTMOB PEILIEHUs] ypaBHEHUI BBOIUTCS
BCIIOMOTaTeNIbHOE MOHATHE PAaBHOCWIBHOCTH YpaBHEHHH, (GOPMYIHPYIOTCS U pa3bIACHAIOTCS Ha
KOHKPETHBIX MpHMEpax CBOWCTBA PaBHOCWIBHOCTH. JlaeTcs MOHSATHE JUHEHHOro ypaBHEHHS U
HCCJIEAYEeTCs BOIIPOC O YUCIIE €ro KOpHEH. B cucteme ynpakHeHnit 0co60€ BHUMaHHUE yIETsAETCs
pelIeHuI0 YpaBHEHHH BUIa ax = b Mpu pa3nuYHBIX 3HaUYCeHUIX a u b. [Ipomommkaercs padoTa mo
(GbOopMUPOBAHUIO Yy yYalIUXCS YMEHHUsI MCIOJB30BaTh amnmapaT YpaBHEHHM Kak CpPEACTBO IS
pelIeHNs TEKCTOBBIX 3a/1a4. Y POBEHb CII0KHOCTH 3a]1a4 37IeCh OCTAeTCsl TAKUM K€, KaK B 6 Kitacce.

W3ydeHne TeMbl 3aBepIIACTCA 03HAKOMIICHUEM YUalIUXCsl C IPOCTEHIIIMMU CTATUCTUYECKUMHU
XapaKTepUCTHKAMH: CPEIHUM apu(METHUECKUM, MOJOH, MEOHaHO#, pa3MaxoM. Yyarruecs
JIOJDKHBI YMETh HCIIOJIb30BaTh TH XAPAKTEPUCTUKHU IS aHAIM3a PsIa JAHHBIX B HECIOKHBIX
CUTyalUsX.

Koumponvnvix pabom: 1

2. CreneHb ¢ HATYPAJbHBIM MOKa3aTeIeM.

CremneHpb ¢ HATYpaJIbHBIM TTOKa3aTeNeM U ee cBolicTBa. OnHouneH. OyHKIMN y = X2, y = X° U

ux rpaduKH.



OcnosHnas yeilb — BBIpa6OTaTB YMCHHUE BBIIIOJJHATH ,I[CﬁCTBHfI Haa CTCIICHAMH C
HaTypaJIbHBIMU IMOKA3aTCIIAMMU.

B nanHOM TeMe nmaercs ONpelNelCHUE CTEIEHM C HaTypaJbHBIM IIOKaszareileM. B kypce
MaTeMaTHKH 0 KJjlacca yJaliuecs yKe BCTpeyaluch ¢ IpUMepaMy BO3BEICHUS YUCET B CTETeHb. B
CBSI3U C BBIYMCIICHMEM 3HAYEHHMI CTENEeHM B 7 KJacce Jaercs NpPeICTABICHHUE HAXOXKICHUN
3HQYEHUU CTENEHU C TIOMOIIBI0 KaJbKyJsTOpa. PaccMaTpuBarOTCA CBOMCTBA CTEMEHH C
HaTypaJbHBIM MOKa3areneM. Ha mpumepe — 1oka3aTenbCTBa  CBOMCTB  CTENEHH ydaluecs
BIIEPBBIE 3HAKOMSTCS C JOKa3aTelbCTBaMHU, IPOBOJMMBIMH Ha ainreOpanyeckoM MarepHale.
CBoliCTBa CTENEHU C HATYypaJbHBIM IOKA3aTEJIEM HAaxXONAT IPUMEHEHHE IpU YMHOKECHHUH
OJIHOWIEHOB M BO3BEICHHM OJHOWICHOB B CTeNeHb. [Ipyn HAX0XKAEHUN 3HAYEHHUI BBIPaKCHMUI,
coJiepKalliX CTeNeHH, 0c000e BHUMaHUE clielyeT o0paTUTh Ha MOPSAIOK JIEHCTBUI.

Paccmotpenue ¢ynkiumii y = x%, y = x® 1n03BosisieT IpogomKuTh paboTy o (hOPMUPOBAHHIO
YMEHUH CTPOUTHh W 4HUTaTh Tpaduku ¢(yHKIMHA. BaxxHo 0OpaTuTh BHUMaHHE ydalllUXCsS Ha
ocobeHHoCTH rpaduka (yHKIUU y = X°: rpadMK HPOXOAMT Yepe3 HAayaao KOOpAHHAT, ock Oy
SIBIISICTCSI €r0 OChI0 CUMMETPUH, Tpa(UK pacroyiokeH B BEpXHEH MOITYIUIOCKOCTH.

YMenue cTpouTh rpaguku GyHKIMi y = x> Uy = X° HCHONb3yeTcsl M 03HAKOMIEHHS

y4aImuxcs ¢ TpauueckuM crocoOoM pelieHrs ypaBHEHUH.
Koumponvnwix pabom: 1
3. MHoOro4ieHsbl.

MHorouJeH. CJ'IO)KGHI/IC, BBIYUTAHUEC U YMHOXKCHHUEC MHOTOYJICHOB. Paznoxenne MHOTOUIICHOB
Ha MHOKHTCIIN.

Ocnosnas yeib — Bblpa6OTaTL YMCHHUC BBIIOJIHATL CJIIOKCHUC, BBIYUTAHUC, YMHOXCHUC
MHOT'OYJICHOB U PAa3JIOKCHHUEC MHOT'OYJICHOB Ha MHOXUTCIINU.

JlanHast Tema urpaer (QyHIAMEHTAIbHYIO pOJib B (POPMUPOBAHUU YMEHHS BBIMOJIHATH
TOKJECTBEHHbIE MpeoOpa3oBaHusl aireOpandyeckux BbIpakeHuil. dopmupyemble 37eCh
dbopManbHO-ONIEpaTUBHBIE YMEHHS SBISIOTCS OMNOPHBIMM TPU HU3YYEHHHU JIEUCTBUH C
palMOHATIBHBIMU APOOSIMH, KOPHSIMH, CTEIICHSIMH C PallMOHATbHBIMU MTOKA3aTEIISIMU.

I/I3yquHe TEMbI HA4YMWMHACTCA C BBCICHUIA HOHATHUH MHOIro4JICHa, CTAaHAApPTHOI'O0 BHUOA
MHOI'oO4JI€Ha, CTCIICHHU MHOI'OYJICHA. OCHOBHOE MECTO B JTOH TeEME 3aHUMAIOT AJITOPUTMBI
I[CﬁCTBHfI C MHOTOYJICHAMH — CJIOKCHUC, BBIYUTAHUC U YMHOXCHUC. anmnecsl JOJI’KHBI I10-
HUMATb, YTO CYMMY, Pa3HOCTb, MIPOU3BCACHUC MHOTOYJICHOB BCCrla MOKHO IMPECACTAaBUTL B BUJC
MHOT'OYJICHA. HeﬁCTBI/Iﬂ CJIOKCHUA, BBIYUTAHUA W YMHOXCHUA MHOTI'OYJICHOB BBICTYIIAIOT KakK
COCTaBHOM KOMIIOHGHT B 3a/JIaHMSIX Ha TMpeoOpa3oBaHUs IMENbIX BhIpaxkeHui. [losTomy
HEeIeJ1ec000pa3HO NEPEXOIUTh K KOMOMHUPOBAHHBIM 33JaHUSIM MPEXK/IE, YeEM YCBOCHBI OCHOBHbBIE
AITOPUTMBI.

Ceppe3HOE BHUMAaHME B 9TOW TEME YIENAETCS PA3NOKEHUI MHOIOWICHOB HA MHOXKHTEIHN C
IOMOIIIBI0 BBIHECEHUsI 3a CKOOKM OOINEro MHOXHUTENS H C TIOMOUIbIO TIPYMNIHUPOBKH.
CooTBeTCTBYIOIIME NMPeOOpa30BaHUs HAXOAT IIMPOKOE IPUMEHEHHE KaK B Kypce 7 Kiacca, Tak
U B MIOCIIEAYIOMINX Kypcax, 0COOCHHO B JEHCTBUAX C PAllMOHAIBHBIMU APOOSMHU.

B nanHoii Teme yuwariuecss BCTpEuYaroTCs C NMPUMEPAMU UCIOJIb30BaHUS pacCMaTPUBAEMBbIX
npeoOpa3oBaHuil IPU PELIEHUH Pa3HOOOPa3HBIX 33/a4, B YACTHOCTHU MPHU PELICHUH YPaBHEHUM.
OTO0 MO3BOJSET B XOA€ U3YUCHHS TEMbI IPOJAOIKUTE paboTy 1o GOpMUPOBAHUIO YMEHHSI peIIaTh



yYpaBHEHHUS, a TaKXe pellaTh 3a/ladyl METOJO0M COCTaBJeHMs ypaBHEHHU. B uucno ynpaxHeHuit
BKJIFOYAIOTCSI HECTIOKHBIE 33/IaHUs HA JI0KA3aTENbCTBO TOXKIECTBA.

Koumponvnwix pabom: 1
4. DopMyJIbl COKPAILIEHHOT0 YMHOKEHUS.

®opmynsl (a + b)? =a’+2ab + b, (a+b)’ =a’+3a°b+ 3ab’ £ b, (a+b) (@’ +ab+ ) =
a’ +b°. TIpumenenue (GopMyII COKpAIEHHOTO YMHOKEHHUS B TIPE0OPA30BAHMAX BHIPAKEHHUIA.

OcHosnas yenb — BbIpaOOTAaTh YMEHUE MPUMEHATh (POPMYJIIBI COKPALIECHHOTO YMHOKEHUS B
npeoOpa3oBaHUAX LEJIbIX BBIPAKEHUH B MHOTOWIEHB M B Pa3lIOKEHWH MHOTOYWIEHOB Ha
MHOKUTEJIH.

B nanHo#i Teme mpooirkaeTcst pabora mo GOpMUPOBAHUIO Y YUAIIIMXCS YMEHUS BBITIOJIHSTD
TOXKIECTBEHHbBIE TPe00pa30BaHus IENbIX BbIpakeHUi. OCHOBHOE BHUMAHUE B TEME YICIACTCS
dopmynam (a - b) (a + b) = a® - b°, (a £ b)’ = a° + 2ab + b°. Yuammecs H0OKHEI 3HATH TH
(GOpMyJIbl U COOTBETCTBYIOIIHME CJIOBECHBIC (OPMYIHPOBKH, YMETh MPUMEHITh UX KaK «CJIeBa
HAIMpaBO», TaK U «CIPaBa HAJICBOY.

Hapsny ¢ yka3aHHBIMH PacCMaTpHBAIOTCA Takke Gpopmynsl (a + b)® = a’+ 3a°b + 3ab’ £ b’
@+ b’ = (a+b) (@ + ab + b’). OnHAKO OHM HAXOMAAT MEHbIIEE IPUMEHEHNE B KypCe, TOATOMY
He cleyeT M3NIHITHE YBIEeKAThCs BHITOMHEHHEM yIPaKHEHHH Ha NX HCIOIb30BAHHE.

B 3axkiro4uTeNbHOM YacTHM TEMBI pPAaCCMATPUBACTCS INPUMEHEHHE PA3IMYHBIX IPUEMOB
pa3I0oKeHUsT MHOTOWIEHOB HAa MHOXHTEJH, a TaKXXe HCIOJIb30BaHHUE MPeoOpa3oBaHUM IIENBIX
BBIPAKECHUM NI PEILICHUs IIUPOKOT0 Kpyra 3a4ad.

Koumponvnvix pabom: 2
5. ®dynkuum.

OyHKIMs, 00acTh onpeaeneHus: GyHKIUU. Beruncinenne 3HaueHut GyHKIUU 1o Gopmyre.
I'padux pynkiun. [psmast nponopuroHaIbHOCTh U ee rpaduk. JinneltHas GyHKUMS U ee Tpaduk.

OcHosHas yeib — 03HAKOMUTD YYAIIUXCS C BAKHEHITUMH (DYHKITMOHAIBHBIMU TIOHATUSIMH U
¢ rpadpukaMu IPSMOM TTPOTIOPIIMOHATILHOCTH U JIMHEHHOU (PYHKITUU 00IIero BUa.

JlanHast TeMa SBISETCS HAYadbHBIM JTallOM B CHUCTEMATHYECKON (yHKIMOHAILHOM
HOJATOTOBKE y4alllUXCs. 37e€Chb BBOJATCA TaKue MOHATHS, Kak (DyHKIUsS, apryMeHT, o0jacTb
omnpenenenus: GpyHkuu, rpadpuk QyHKur. OyHKIMS TPaKTyeTcss Kak 3aBUCHMOCTb OJHOM Iie-
peMeHHOW OT Jpyroi. Yyammuecs MOTy4YaloT TEpBOE MPEACTABICHHWE O CHOCO0ax 3adaHus
¢byskun. B nanHoi# Teme HaunHaeTcs paboTa 1o GopMHUPOBAHUIO Y YHANTUXCS YMEHUH HAXOIUTh
1o ¢popmyIie 3HaueHue (PyHKIIMH MO0 U3BECTHOMY 3HAUEHHIO apTyMEHTA, BBIIOJIHATH Ty XKe 3a7auy
1o rpaduKy u pemarh 1o rpaguky oOpaTHyIO 3a/1aqy.

@OyHKIMOHANBHBIE TOHATHSA IIOJNYYal0OT CBOK KOHKPETHU3AIMIO NPH H3YYCHUH JIMHEHHOU
(GYHKIMM ¥ ee 4acTHOTO BHAA — TPSIMOI MPOMOPIHOHATLHOCTH. YMEHUsSI CTPOUTh U YUTATh
rpaduku 3TUX (QYHKIUI MIMPOKO MCHOIB3YIOTCS Kak B CAMOM Kypce anreOpbl, Tak M B Kypcax
reoMeTpur U (U3MKU. Yyamuecs: TOJDKHBI NMOHMMAaTh, KaK BIMSAET 3HAK KoddduimeHra Ha
pacrosio’keHue B KOOPIMHATHOH MIIOCKOCTH rpaduka QyHKIUM y = kx, rae u k # 0, Kak 3aBUCUT
OT 3HaueHul k u b B3auMHOe pacnonoxenne rpagukos nByx GpyHkuuid Buga y = kx + b.

®opmupoBaHue BceX GYHKIIMOHATBHBIX OHATUN U BBIPA0OTKA COOTBETCTBYIOIINX HaBBIKOB,
a TaKKe U3yYeHHE KOHKPETHBIX (YHKIMHA COMPOBOXKIAIOTCS PACCMOTPEHHEM TPUMEPOB



peaNbHBIX 3aBUCUMOCTEH MEXIY BEJIMYMHAMH, YTO CHOCOOCTBYET YCHJICHUIO IPHUKJIAJAHOMN
HAIPaBIEHHOCTH Kypca anreOpsl.

Koumponvnwix pabom: 1
6. CucreMbl JIMHEHBIX YPaBHEHUI.

Cucrema ypaBHeHMil. PemieHue cucteMsl ABYX JINHEWHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
U €ro reoMeTpuuyeckas HMHTeprperanus. PelieHue TEeKCTOBBIX 3aJad METOJOM COCTaBIICHUS
CHUCTEM ypaBHEHUM.

OcHogHasi yenb — O3HAKOMUTH YYALIUXCS CO CHOCOOOM pEIIEHUs CUCTEM JIMHEHHBIX
yYpaBHEHUH C JBYyMsl TEpEeMEHHBIMU, BbIpa0OTaTh yMEHHE pellaTb CHCTEMbl YpPaBHEHHH H
MPUMEHSTh UX MPU PEIICHUH TEKCTOBBIX 3a]1a4.

N3yuenue cucreM ypaBHEHUH pacrpeaensercs Mexay Kypcamu 7 u 9 kmaccoB. B 7 kiacce
BBOJIUTCS ITOHSATHUE CUCTEMBI U PACCMATPUBAIOTCS CUCTEMBI JINHEWHBIX YPABHEHUIA.

WznoxxeHne HayumHAETCS C BBEACHUS TMOHATHUS (WIMHEHHOE ypaBHEHHUE C JBYMS
NepeMEeHHbIMI». B cucteMy ymnpaKHEHMIl BKIIIOYAIOTCS HECJIOKHbIE 3aJaHHs Ha pellleHue
JUHEHHBIX YPAaBHEHUN C ABYMS MIEPEMEHHBIMU B II€JIbIX YHCIIAX.

dopmupyeTcst yMEHHe CTpOUTh rpaduk ypaBHeHus a + by = ¢, rne a # 0 wnu b # 0, npu
pa3nMyHBIX 3HauYeHUSX @, b, c. BBenenue rpaduyeckux oOpa3oB JaeT BO3ZMOKHOCTH HATJISIHO
UCCIIEIOBaTh BOMPOC O YHUCIIE PEIICHHH CHUCTEMBl JBYX JIMHEHHBIX YpaBHEHHUI ¢ JByMs Iie-
PEMEHHBIMH.

OCHOBHOE MECTO B JJaHHOW TeMe 3aHMMaeT U3y4YeHHE AJITOPUTMOB PEIICHUS CUCTEM IBYX
JUHEHHBIX ypaBHEHUH C ABYMsI IEPEMEHHBIMU CIIOCOOOM MOJICTAHOBKU M CIIOCOOOM CJIOKEHHUS.
BBenenue cuctem MO3BOJIIET 3HAUUTENBHO PACIIMPUTh KPYI TEKCTOBBIX 3ajlad, PelIaeMbIX C
noMouiblo amnmapara anreOpsl. [IpuMmeHeHune cucTteM ympollaeT Mpolecc MepeBojia JaHHBIX
3aJja4M ¢ OOBIYHOTO SI3bIKA HA A3BIK YPABHEHUI.

Koumponvnwix pabom: 1
7. IloBTOpeHme.

OcHosnas yenwv. [10BTOpUTH, 3aKpenUTh U 0000UTH OCHOBHBIE 3YH,
MOJTy4YEeHHBIE B 7 KJlacce.

Koumponvnvix pabom: 1

e 8 Kkiacc:

1. PanmonajabHbIe Ipoou.
Panmonansnas npo6s. (OCHOBHOE CBOWCTBO JApoOH, cokpamieHue apobeid. ToxxaecTBeHHbIS

. k
npeoOpa3oBaHus palMOHANBHBIX BbIpakeHUH. OyHKIUSA y = — U ee rpaduk.
X

OcnoéHasi yenb — BHIPAO0OTaTh YMEHHE BBINOJHATH TOXIECTBEHHbIE MpPeoOpa3oBaHuUs
PalMOHAIIBHBIX BBIPAXKCHUM.

Tax Kak IeHCTBHS C palliOHATBHBIMH IPOOSIMH CYIIECTBEHHBIM 00pa30M ONMUPAIOTCS Ha IEHCTBUA
C MHOTOWIEHaMH, TO B Haydaje TeMbl HEOOXOIMMO MOBTOPUTH C yHYaIIMMUCS MPeoOpa3oBaHUs
LIEJIbIX BBIPAKECHUH.



['maBHOE MECTO B JaHHOW TeMe 3aHUMAIOT AJITOPUTMBI ICUCTBUI APOOSIMHU. YUaliuecs: T0KHBI
IHOHUMATh, UYTO CYMMy, pa?)HOCTI:, HpOI/ISBeILCHI/Ie 1 4aCTHOC I[pOGGfI Bceraa MO>KHO HpC,Z[CTaBI/ITB
B Buje Apoou. [IpmoOperaembie B MaHHOW TeME YMEHHS BBINOIHATH CIOKCHHE, BBHIYUTAHHE,
YMHOXKEHUE U JeNieHHe Apo0ell sIBIISIOTCS ONMOPHBIMU NMPEOOPA30BAHUIX JIPOOHBIX BBIPaKEHUH.
[ToaToMy w®M creayeT yaenauTh ocoboe BHUMaHHE. HerenecooOpa3HO TMepexoauTh K
KOMOWMHUPOBAHHBIM 33/IaHUSIM Ha BCE IEHCTBUSA € IPOOSIMHU MTPEkKe, YeM Oy 1y YCBOCHBI OCHOBHBIE
JITOPUTMBL. 3aJlaHus Ha BCE JCUCTBUS C APOOSMHU HE JOJDKHBI OBITh M3JUIITHE TPOMO3IKUMH U
TpypoeMkuMu.[Ipu HaxoKIeHUN 3HaUEHHH Apo0eil JaroTes 3aaHns Ha BEIYUCICHHS C TOMOIIIBIO
KaJIbKyJIaTOpa. B TaHHOM TeMe pacIIupsIFOTCS CBEICHUS O CTaTUCTHYECKUX XapaKTepUCTHUKAaX.
BBOI[I/ITCSI IIOHATHUC cpe,uHer (0] FapMOHI/I‘-IeCKOI‘O p;ma ITOJIOXKUTCIIBHBIX YUCCII. I/I3yquHe TCEMbI

. k
3aBepIlaeTCs PaCCMOTPEHUEM CBOWCTB rpaduka GyHKIMHA y = —.
X

Koumponvnwix pabom: 2

2. CremneHsb ¢ 1eJBbIM NOKa3aTeJeM. JJIeMEeHThl CTATUCTHKH.
Crenens ¢ LeNbIM NTOKa3aTesieM 1 ee cBoicTBa. CTaHaapTHBINA BUA uyKciia. HauanbHbie cBeqeHus
00 opraHu3any CTAaTUCTUUYECKUX UCCIICOBAHUMN.
OcHognas yenrb — BBIPAOOTaTh YMEHUE MPUMEHSTH CBOWMCTB, CTETICHH C IIEJIBIM ITOKa3aTelieM B
BBIYUCIICHUSIX W TpeoOpa3oBaHUsAX cHoOpMUpOBaTH HaudaldbHBIC MPEACTABICHUS O cbOope u
TPYIIUPOBKE CTATUCTUUECKUX JAHHBIX, UX HATJISAIHON MHTEPIPETALIUH.
B sToii Teme dhopMyTupyrOTCS CBOMCTBA CTENEHU C IEIBIM MTOKa3aTeraeM. MeTo 1 JoKa3aTeabCcTBa
TUX CBOMCTB MOKA3bIBACTCS HA MPUMEPE YMHOXKEHHUS CTENEHEN C OJIMHAKOBBIMU OCHOBAHUSMH.
JlaeTcs moHsATHE O 3alMCH YMCIA B CTAaHIAPTHOM Buze. lIpuBoasrcs mpumepsl UCIOIb30BAHUS
TaKOM 3anucH B (pr3MKe, TEXHUKE U JPYTUX 00IaCTAX 3HAHUI.
VYyamuecs mMody4aroT HadallbHble MpeJCTaBieHUs 00 OpraHuM3alud  CTaTUCTUYECKUX
uccienoBanuii. OHU 3HAKOMSTCS C TOHSATHUSAMHU TE€HEPaTbHOW M BBIOOPOYHONW COBOKYITHOCTH.
[TpuBoasATCS mpUMEpHl MPEACTABICHUS CTATUCTUYECKUX IaHHBIX B BUAE TaONMIl YacTOT U
OTHOCHUTEIIbHBIX YacTOT. YUalluMCsl MpeJIaraloTcs 3aJaHus Ha HaX0XKJIEHUE TI0 Ta0JIHIIe YaCTOT
TaKUX CTATUCTHYECKHX XapaKTEepUCTUK, KaK cpeaHee apudMeTudyeckoe, MojJa, pa3Max.
PaccmarpuBaercss BONPOC O HArJAAHOM MHTEPIpPETAlMM CTAaTUCTHYECKOW HH(POpPMALIUH.
W3BecTHBIE ydYammMmcs CHOCOOBl HATISATHOTO TPEICTABICHHUS CTATUCTUYECKUX JaHHBIX C
MOMOIIbIO CTOJIOYATHIX U KPYTOBBIX AMATrPaMM PACUIMPSAIOTCS 3@ CUET BBEACHUS TaKUX MOHITHIA,
KaK MOJINTOH ¥ TUCTOTPaMMa.
Konmponvnvix pabom: 1

3. KBagpaTHble KOpHH.

[TonsiTue 00 wuppanyoHanbHBIX uHciaax. OOImMe cBeIeHUs O JACUCTBUTEIBHBIX YHCIAX.
KBagpatHsiii kopenb. [loHsTHE 0 HaXOXKACHUH MPHUOIMHKEHHOTO 3HAYCHUS KBaJAPATHOTO KOPHSL.
CgoiicTBa KBajipaTHBIX KOpHEH. [Ipeodpa3oBaHus BEIpaKEHUH, COIepKAINX KBaAPATHBIE KOPHH.
OyHKIUA y = \/; , €€ CBOMCTBA W rpaduK.
OcHosHas yenb — CUCTEMaTU3UPOBATh CBEICHUS O PALIMOHAJIBHBIX YMCIIAX U 1aTh PEICTABICHUE
00 MppalMOHANBHBIX YHCIAX, PACIIMPUB TEM CAMBIM TOHSTHE O YHCIE; BRIPAOOTaTh YMEHUHE
BBITNOJIHATH NPeo0pa30oBaHusl BBIPAXKEHUH, COEPKAIIMX KBAIpaTHbIE KOPHHU.
B nannoif Teme yuanuecs moiy4yaroT HadadbHOE MPEACTABICHUE O MOHATUM JCUCTBUTEIHHOTO
ymcna. C 3Toi 1enpio 0000111al0TCs U3BECTHBIE YUAIIUMCS CBEJCHHS O PAllMOHAIBHBIX YHCIIaX.
st BBeieHUS TOHATHSI UPPALMOHAIIBHOTO YKCIIA UCIOJIb3YETCsl HHTYUTUBHO TMPEICTaBICHUE O
TOM, YTO KaXKIbIA OTPE30K MMEET JIMHY M MOTOMY KaXIOW TOYKE KOOPAMHATHOW MPSIMOM
COOTBETCTBYET HEKOTOpOE 4ucio. [Toka3piBaeTCs, YTO CYLIECTBYIOT TOYKU, HE UMEIOLIUE PAIUO-
HaAJBHBIX adcIucc.
[Ipu BBeneHMM TOHSTHS KOPHS TMOJE3HO O3HAKOMHUTH YYalIUXCsl C HAXOXKJACHHEM KOPHEH C
MTOMOILBIO KAJIBKYJISATOPA.
OcHOBHOE BHUMaHHE YACISETCS TOHSATUIO apu(PMETHUECKOTO KBAJPATHOTO KOPHS M CBOWCTBAM
apu@MeTHUeCKUX KBaJpaTHbIX KOpHEW. J[oKa3bIBalOTCS TEOpEeMbl O KOpHE U3 MPOU3BEACHUS U



IpoOH, a TakkKe TOKAECTBO va’ :|a , KOTOpBIE TOJYy4aloT NPUMEHEHHE B MPeoOpa3oBaHMIX

BBIDOKCHHUM, COJEpKAIUX KBaApaTHble KopHH. CrenuansbHO€ BHUMAHHE YJNESETCS

a a
OCBOOOXICHHUIO OT UPPAIMOHATIFHOCTH B 3HAMEHATEIIE IPOOH B BEIPAKCHUSX BUIA ——=,———=

Vb b +e

. YMeHue npeoOpa3oBhIBaTh BEIPAXKEHUS, COJIEprKallie KOPHH, YaCTO UCIIOIB3YeTCsl KaK B CAMOM
Kypce anredpsl, Tak U B Kypcax FeOMeTpHH, alreOpbl U Hadajl aHaJIn3a.
[Ipomomkaercs pabora 1O pa3BUTHIO (DYHKIMOHAIBHBIX MPEACTABICHUN  yYaIUXCS.

PaccmarpuBarores pyHKIus 6 =+/0 , ee cBoiicTBa u rpaduk. Ilpu uzydennn GyHKIUu y = +/x

TIOKa3bIBACTCS €€ B3aUMOCBs3b ¢ GyHKIMeH y = X%, re X > 0.
Koumponvnwix pabom: 1

4. KBagparHbie ypaBHeHUS.
KBanpaTtHoe ypaBHeHune. @opmyrna KOpHEW KBaJpaTHOTO ypaBHEHHs. PelieHue parroHanbHBIX
ypaBHeHuH. Pemenue 3agad, NPUBOASIIMX K KBaJAPAaTHBIM YPAaBHEHHMSIM M IPOCTEHIINM
palKOHATIBHBIM YPaBHEHUSM.
OcHogHass yenb — BBIPAOOTaTh yMEHHS pellaTh KBaJpaTHBIE YpaBHEHUS M NpocTeimine
palMOHAIbHbIE YPABHEHUS U IIPUMEHSATh UX K PELICHHUIO 3a/1ay.
B Havanme TeMbl NPUBOIATCA NPUMEPHI PELICHUS] HEMOJIHBIX KBAJPATHBIX YPaBHEHHUHA. DTOT
MaTepuai CUCTEMAaTU3UpyeTcs. PaccMaTpuBaroTcs anropuTMbl PEILIEHUsT HETIOJIHBIX KBAaPATHBIX
YPaBHEHUH Pa3IMYHOrO BUAA.
OCHOBHOE BHUMAHHE CIeyeT YAeIuTh PelIeHHIO ypaBHeHui Buaa ax> + bx +¢=0,rme a# 0, ¢
UCIoIb30BaHueM (opMyJibl KopHEl. B maHHO# Teme ydaiuecs 3HakoMsTcs ¢ hopmynamu Buera,
BBIPQ)KAIOUIMMHU CBSI3b MEKAY KOPHSIMH KBaJIpaTHOTO YpaBHEHHUS M ero koddp¢unuenramu. OHu
UCIIOJIB3YIOTCS B JAJBHEHIIEM IPH J0KAa3aTEIbCTBE TEOPEMBl O PA3JIOKEHUU KBAJAPATHOIO
TpPEXWIECHA Ha JIMHEHHbIE MHOKUTEIH.
VYuyamuecss oBlajeBalOT CHOCOOOM pelIeHUs! APOOHBIX pAallMOHANBHBIX YPAaBHEHUU, KOTOPBIH
COCTOMT B TOM, YTO PEUIEHUE TAKUX YPaBHEHUI CBOJUTCS K PELIEHUIO COOTBETCTBYIOIINX LIEIBIX
YPAaBHEHUH € MOCJIETYIONIUM UCKIIFOUEHHEM MIOCTOPOHHUX KOPHEM.
N3ydeHne [aHHOM TEMBl MO3BOJISIET CYLIECTBEHHO pACUIMPUThL allapaT YpaBHEHMI,
HCITOJIB3YEMBIX ISl pEICHUs] TEKCTOBBIX 3a]a4.
Koumponvnwix pabom: 2

5. IloBTOpEHHe.

OcHnosnas yens. IIOBTOpUTH, 3aKpenuTh U 00001KUTh OCHOBHBIE 3Y H, mosy4eHHbIe B 8 Kiacce.
Koumponvnvix pabom: 1

e 9 kiacc

1. HepaBencrBa.
YucnoBble HEpaBEHCTBA M HX CBOMCTBAa. [lOWlI€HHOE CIIOKEHHE W YMHOXEHUE YHUCIIOBBIX
HepaBeHCTB. JIMHETHbIE HEPABEHCTBA C OJJHOM MTEPEMEHHOM U UX CUCTEMBI.
OcHosnas yenb — O3HAKOMUTDH YHAIIUXCS C MPUMEHEHUE: HEPABEHCTB JUIsl OLIEHKU 3HAYEHUH
BBIPOKEHHM, BBIPaOOTaTh YMEHUE pelIaTh JWMHECHHBIC HEPABEHCTBA C OJJHON MEPEMEHHOW M UX
cuctembl. CBOIMCTBA YMCIIOBBIX HEPABEHCTB COCTABIISIOT Ty 0a3y, HA KOTOPO OCHOBAHO PEIICHUE
JIMHEHHBIX HEPABEHCTB C OJTHOM MepeMeHHOW. T peMbl O MOYJIEHHOM CJIOKEHHH U YMHOKEHUHU
HEpPaBEHCTB HAXOJUTh MPUMEHEHUE NPH BBITOJIHEHUHM MPOCTEHIIMX YNPaKHEHUUW HA OLIEHKY
BBIp@XEHUM MO METOAy rpaHull. BBoasTCS MOHATUS aOCOMIOTHON MOTPEIIHOCTH M TOYHOCTHU
NpUOIKEHUsI, OTHOCUTEIHLHOW TIOTPEITHOCTUA. Y MEHHUS IPOBOAUTH JACIYKTUBHBIC PACCYKICHUS
MOJIy4YarOT pa3BUTHE KaK NP JOKA3aTeIbCTBAX YKA3aHHBIX TEOPEM, TAK U IPHU BBHIIOJIHEHUU
YIOPaXKHEHHUH Ha 10Ka3aTeIbCTBA HEPABEHCTB.
B cBs3U € pelieHneM JTMHENHBIX HEPABEHCTB C OJHOW MEPEMEHHO: AAE€TCS MOHATHE O YHCIOBBIX
MIPOMEKYTKAX, BBOMITCS COOTBETCTBYIOIIME HA3BaHWS M 0003HaueHHUs. PaccMOTpeHUIo cucreM
HEpPaBEHCTB OJHOW IEPEMEHHOM NPEAIIECTBYET O3HAKOMIICHHE YYallUXCA C MOHATUSMHU
nepecedeHusI i 00beTUHCHHSI MHOXKECTB.



[Ipu penieHMM HEPABEHCTB HCIOJB3YIOTCS CBOWCTBA PAaBHOCHIIBHBIX HEPABEHCTB, KOTOPBIE
Pa3bIACHAIOTCA Ha KOHKPETHBIX mpuMmepax. Ocoboe BHUMAHUE CIEOYeT YIENUTh OTpaboTKe
YMEHUs pelaT MpocTelle HepaBeHCTBa BUa ax > b, ax < b, OCTAaHOBUBUINCH CIIELUAIIBHO HA
ciyuyae, korna a < 0.
B sToli TeMe paccMaTpuBaeTCs Tak)Ke PEUICHHUE CUCTEM JIBYX JIMHEWHBIX HEPABEHCTB C OJHOM
NIEPEMEHHOM, B YaCTHOCTH TAKUX, KOTOPBIE 3aIIUCaHbl B BUJIE ABOWHBIX HEPABEHCTB.
Koumponvnvix pabom: 1
2. KBagpaTtuuHas QyHKIHUS.

Oynknus. CroiictBa Gynknuii. KBampaTHsiil TpexuneH. PaznokeHne KBapaTHOTO TPEXWICHA Ha
muoxuTenn. dynkmus y = ax> + bx + ¢, ee cpoiictBa u rpaduk. CTeneHnas GpyHKIus.
OcnosHas  yenb — PACIIMPUTh CBEIEHUS O CBOMCTBaX (PyHKIMI, O3HAKOMUTH YYalMXCS CO
CBOWCTBaMH U TpapuKOM KBaapaTHIHOU PpyHKIMH. |
B Havane Tembl cucTeMaTU3UpYIOTCS CBEJEHUS O QYHKIUAX. [IOBTOPSAIOTCS OCHOBHBIE MOHATHSL:
(dyHKLUA, apryMeHT, 001acTh onpeneneHus GyHKuuu, rpaguk. JJaroTcs moHsATHS O BO3pACTaHUU
U yObIBaHMM (QYHKIMH, IMPOMEXYTKaX 3HAKOMOCTOSIHCTBA. TeM caMbIM co3faercs 06a3a Juis
YCBOEHHSI CBOMCTB KBaJPaTHYHON 1 CTETIEHHOW (DYHKITHIA, a TaKkKe sl JalbHEHIIero YTy OIeH s
(YHKIMOHATIBHBIX MIPEICTABICHUN IPU U3YUEHUH Kypca aareOpbl U Havall aHaIu3a.
[ToAroTOBUTENBHBIM IIArOM K M3yYEHHIO CBOWCTB KBAaJPAaTHUHOW (DYHKIMHM SBISETCS  TaKxkKe
pacCMOTpPEHHME BOIPOCAa O KBAaJAPAaTHOM TPEXWIECHE M €ro KOPHAX, BBIICICHHM KBajapaTa
JBy4YJIEHA U3 KBAJPAaTHOTO TPEXWICHA, Pa3JI0KEHUN KBaIpaTHOI'O TPEXWIEHA HA MHOYKUTEIIH.
W3ydeHue KBaApaTHYHOM (QYHKIMM HAYMHAETCS C PACCMOTPEHHs PYHKIUHK y = ax>, € CBOIMCTB
ocobeHHOCTeH rpaduKa, a TAKXKe JPYTUX YaCTHBIX BUIOB KBAJPATHUYHON (PYHKINN — (QYHKIUN Y
=ax’+b, y=a (x - m)>. DTu cBeJIeHNs UCTIONB3YIOTCS TIPH M3YUYEHHH CBOMCTB KBAJAPAaTHIHOM
(yHKIMYM o6mero Buaa. BaxHo, 4T06HI yuamuecs HOHAIM, uTo rpaduk GyHKIUH y = ax” + bx +
C MOXeT ObITh MOJy4eH M3 rpaduka (QyHKIMM y = ax° ¢ IOMONIBI0 JBYX NapaulebHbIX
nepeHocoB. Ilpuembl mocTpoenus rpaduxa GyHknuu y = ax> + bx + ¢ oTpabaThiBaioTcsi Ha
KOHKpETHBIX mpumepax. Ilpu stom ocoboe BHUMaHME cIEIyeT yAEIUTb (POPMUPOBAHHIO Y
yUYalluxcsi YMEHHsI yKa3blBaTh KOOPAMHATHl BEPIIMHBI Mapabojbl, €€ OCh CHUMMETPHH,
HalpaBJIeHUE BETBEN NapadoIbl.
[Ipu u3yueHMH 3TOW TeMBl NalbHEWIIEee pa3BUTHE MOJIY4YaeT YMEHHE HAXOAUTH IO TpaduKy
IPOMEKYTKHM BO3pacTaHUs M yObIBaHMs (DYHKLIMH, a TAaKXKe NMPOMEXKYTKH, B KOTOPbIX (YHKIIHS
COXpaHsIET 3HaK.
VYyamuecs 3HAKOMATCS CO CBOMCTBAMM CTENEHHON (QYHKIMU y = X" IPHU YETHOM U HEYETHOM
HaTypaJIbHOM IIOKa3arene I. BBoauTcs mnoHsATHE KOpHSA ra- creneHd. OHM  IOJTy4yaroT
NPECTaBICHNUE O HAX0XKICHUH 3HAU€HUH KOPHS ¢ MOMOILBIO KAJIbKYJIATOPA, IPUYEM BBIPaOOTKa
COOTBETCTBYIOIIUX YMEHUH HE TpeOyeTcs.
Konmponvnvix pabom: 1

3. HepaBeHCTBa ¢ 0HOI NepeMeHHOI
Llensie ypaBHeHus. [IpoOHBIe palmoHaibHbIe ypaBHEeHUs. HepaBeHCTBa BTOPO CTETIEHH C OJHOM
nepeMeHHO. MeTo HUHTEPBAJIOB.
OcnosHas yenb — CUCTEMATU3UPOBATh U OOOOLIUTH CBEJEHHS O PEIICHUU LENbIX U IPOOHBIX
palMoHAIBHBIX YPAaBHEHUH C OJTHOW MEPEMEHHOM, cpOpMUPOBATh YMEHUE peIIaTh HEPABEHCTBA
BHIa ax> + bx + ¢ >0 mwm ax> + bx + ¢ <0, rme a # 0.
B or1oli Teme 3aBepiIacTCs U3y4eHUE PallMOHAIbHBIX YPABHEHUM C OAHOU ITepeMeHHON. B cBs3H €
STUM TPOBOJUTCS HEKOTOpOe 0000IIeHUE U YriayOJeHue CBEJACHHN 00 ypaBHEHUSX. BBomsTcs
HOHSTHS LIEJIOr0 PAllMOHAIBHOIO YPABHEHUS U €T0 CTENEHU. Y Yallluecs: 3HaKOMSTCS C peIIeHUEM
YPaBHEHUI TPETbEU CTEIEHH M YETBEPTOM CTENEHHU C IMOMOIIBIO PA3I0KEHHUS HA MHOKHUTEIN H
BBCJICHMs BCIIOMOTAaTEIIBHOM IIEpEMEHHOM. MeTroa pelleHus YpPaBHEHHM IIyTeM BBEICHUS
BCIIOMOTaTENbHBIX MEPEMEHHBIX OyAET IMPOKO HCIOJIb30BaThCS B JAIbHEHIIEM NPU PELICHUN
TPUTOHOMETPHUYECKHX, JIOTApU(PMUUECKUX U APYTUX BUIOB ypaBHEHUH.
Pacmpsitorcst  cBefieHHsT O peIIEHWH JPOOHBIX pallMOHAIBHBIX ypaBHEHHH. Ydamuecs
3HAKOMSITCS ¢ HEKOTOPBIMU CHEIMAIBHBIMY IIPUEMAaMHU PELICHUS TAKUX YPaBHEHU.



dopMHupoBaHHEe yMEHHUH pelaTh HepaBeHCTBa Bya ax> + bx + + ¢ > 0 umm ax® + bx + ¢ < O, e
a # 0, ocymecTBisieTCs ¢ OMOPO HA CBECHHS O rpaduke KBapaTHUHON (DyHKIIUH.
VYyanuecss 3HaKOMATCA C METOJIOM MHTEPBAJIOB, C MOMOIIBIO KOTOPOIO PEHIAIOTCS HECIIOKHBIE
palroHaIbHbIE HEPABEHCTBA.

4. HepaBeHcTBa ¢ ABYMS llepeMEeHHbIMU

VYpaBHeHHE C ABYMS IEPEeMEHHBIMU U ero rpauk. CUCTEeMbl ypaBHEHUN BTOPOH CTETIECHHU.

Pemienne 3amady ¢ MOMOIIBID CHCTEM YpaBHEHHMI BTOpol crteneHu. HepaBeHcTBa ¢ aBYMs
MEePEMEHHBIMU U UX CUCTEMBI.
OcHosnas yeno — BbIpaOOTATh YMEHHUE pelIaTh MPOCTEUIINE CUCTEMBI, COIepKalllie ypaBHEHUE
BTOPOW CTEIMEHU C JABYMs IEPEMEHHBIMU, U TEKCTOBBIE 3aJa4l C TOMOILBIO COCTABIECHUS TAKHX
CHUCTEM.
B nannoli TeMe 3aBepiiaeTcs U3y4eHHE CUCTEM YpaBHEHUU C JByMs nepeMeHHbIMU. OCHOBHOE
BHUMAaHHUE YyJENAETCA CHUCTEMaM, B KOTOPBIX OJHO W3 YPaBHEHHMM INEPBOM CTENEHH, a APYroe
BTOPOH.
N3BecTHBIN ydammmcsi croco® TOJCTAaHOBKHM HAaXOJWT 3/1eCh JalIbHEWIee NPUMEHEHUE H
MO3BOJISIET CBOAUTH PEILICHNE TAKMX CUCTEM K PEIICHUIO KBAJIPATHOTO YPAaBHEHMUS.
O3HakOMJIEHUE yYaIIUXCs C IPUMEPAMU CUCTEM YPaBHEHH € IByMs IEPEMEHHBIMHU, B KOTOPBIX
00a ypaBHEHHsI BTOPOIl CTENICHH, JOJDKHO OCYIIECTBISITHCSA C JIOCTATOYHOW OCTOPOKHOCTHIO U
OTPaHUYUBATHCS MPOCTEUIIIMMU IPUMEPAMH.
[IpuBneueHne U3BECTHBIX ydYalIUMCS TpaHUKOB MO3BOJSIET MPUBECTH MPUMEPHI TPadUIECKOro
pemienus cucteM ypaBHeHuH. C momomibio rpaduyeckux MPeACcTaBICHUN MOMXHO HaIJISIHO
MOKa3aTh yYallUMCsl, YTO CUCTEMBI ABYX YPaBHEHMU C ABYMsI NMEPEMEHHBIMU: BTOPOM CTENEHU
MOTYT UMETbh OJHO, JBa, TPH, YETHIPE PEILIECHUS UIIM HE UMETh PEILICHUM.
PazpaGoTanHblii MaTeMaTH4eCKUH ammapaT TIO3BOJIIET CYIIECTBEHHO pACIIMPHUTh KIIACC
COJIepKATENbHBIX TEKCTOBBIX 33/a4, PEIIAEMBbIX C IOMOLIBIO CUCTEM YPaBHEHUN.
N3yuenue Tembl 3aBepiiaeTCs BBEICHUEM IMOHSATUNW HEPABEHCTBA JIBYMsI IMEPEMEHHBIMU H
CHUCTEMBbl HEPAaBEHCTB C JBYyMsl IepeMeHHbIMU. CBeleHUs O rpaukKax ypaBHEHHH C AByMs
MEePEMEHHBIMU UCTIOIB3YIOTCS MPU WILTIOCTPALIMA MHOKECTB PEIICHUN HEKOTOPBIX MPOCTEUIINX
HEPaBEHCTB C JByMs [IEPEMEHHBIMU U UX CUCTEM.
Koumponvnwix pabom: 2

5. DJieMeHThI NPUKJIATHOH MATEMATHKH.

Matemaruueckoe monenupoBanue. [IporeHTHbIe pacdeTsl. [IpuOnmKeHHBIC BBIYMCICHUS.
OcHoBHblEe TpaBuiIa KOMOMHATOpPHKU. OTHOCHTEIbHAs 4YacTOTa M BEPOATHOCTH CIy4ailHOTO
coObrTus. Kiaccudeckoe onpeneneHue BeposSTHOCTH. HauanbHbIE CBEICHUS O CTATUCTHKE.
OcHosHas yenb — 03HAKOMUTD YYAIUXCS C TOHATUSAMH MTEPECTAaHOBKH, PA3MEILICHUsI, COUETaHUS
¥ COOTBETCTBYIOIIMMHE (POPMYJIIaMH JJIsI MOACUETa UX YUCIIa; BBECTH OHATHS OTHOCUTEIHHOMN Yac-
TOTBHI M BEPOSITHOCTHU CIIy4allHOTO COOBITHSI.

N3yyeHne TeMbl HAUMHAECTCS C PEIICHUS 3a/1a4, B KOTOPBIX TPEOYETCs COCTABUThH T€ WA WHBIC
KOMOHMHAIIMKM 3JIEMEHTOB U MOJACYUTATh HX 4YMCO0. Pa3bsicHseTcss KOMOMHATOPHOE MPaBUIIO
YMHOXEHUS, KOTOPOE UCIOIB3YyeTCs B JalbHEHIIEM Py BhIBOAEC (OPMYI AJIs MOJACYETa YUCIIA
MEePECTAaHOBOK, pa3MeNIeHUH U coueTaHuid. [Ipw M3ydeHWHM TaHHOTO Marepuaga HeoOXOIUMO
o0OpaTHTh BHHMAaHHE YYaIIUXCS HA pa3iuuue TOHATUN «Pa3MEIICHHE» U «COYCTaHHUE»,
c(hopMHUpPOBATh Y HUX YMEHHUE ONpPeAeIATh, O KAKOM BHUJe KOMOWHALMI UAET peub B 3a7aue.
B nanHo#l TeMe yuwaniuecsi 3HaKOMSITCSI ¢ HAYaJIbHBIMU CBEJACHHUSIMU U3 TEOPUH BEPOSTHOCTEH.
BBonsTcss moHATHS «cioy4aiiHOe COOBITHE», «OTHOCHTEIbHAs 4YacTOTa», «BEPOSTHOCTH
CIIy4aifHOTO COOBITHS». PaccMaTpuBarOTCS CTATUCTHUECKUM M KIACCUYECKUH TMOAXOIBI K
OTIpe/IeNIEHUIO BEPOATHOCTH CIy4yaitHOro coObITHs. BaxkHo 00paTuTh BHUMaHHUE yJaluxcs Ha TO,
YTO KJIACCUYECKOE OIPEACIICHUE BEPOSITHOCTU MOXKHO NMPUMEHSTh TOJBKO K TAaKUM MOJACIISIM
peanbHbBIX COOBITHI, B KOTOPHIX BCE UCXO/bI SIBJISIIOTCS PABHOBO3MOXKHBIMHU.
Koumponvnwix pabom: 1

6. YmucioBble MOCIEA0BATEIBLHOCTH.



YucnoBble MOCiIeI0BATEIbHOCTU. AprdMeTHUECKas U TeoMeTprudeckas nporpeccuu. @opmyIsl 1-
ro 4jeHa M CyMMBbI MEPBLIX N YICHOB Mporpeccuu. beckoHeuHO yObIBaroIias reoMeTpudecKas
porpeccusl.
OcHosHas yenb — naTh MOHATUS 00 apu(METUYECKOW M TeOMETPUYECKONM MPOTPECCHsIX Kak
YHCIJIOBBIX MOCJIEI0BATEIBHOCTIX 0COO0T0 BHUIA.
[Ipu u3ydyennn TeMbl BBOJUTCS MOHATHE TIOCIEI0BATENBLHOCTH, Pa3bsCHAETCS CMBICI TEPMUHA «N-
¥ WIeH Mocie10BaTeIbHOCTH, BhIPa0aThIBAETCSl YMEHUE UCIIONIb30BATh HHJIEKCHOE 0003HAaYCHHE.
OTU CBEJEHUsT HOCAT BCIIOMOTATENbHBIM XapakTep W MCHOJB3YIOTCS JUIsl H3y4YeHUs
apuMeTUIECKON U TEOMETPUUIECKON TTPOTPECCHA.
Pabora ¢ ¢opmynamMu n-ro 4jieHa U CyMMBI MEPBBIX T'a YWIEHOB MPOTPECCHI, TOMHUMO CBOETO
OCHOBHOTO HAa3Ha4ye€HMs, T[O3BOJSET HEOJHOKPATHO BO3BpAlllaTbCsi K  BBIUMCICHUSM,
TOKJIECTBEHHBIM IIPEOOPa30BaHUSIM, PEIICHUIO YPaBHEHUH, HEPABEHCTB, CUCTEM.
PaccmarpuBaroTcsi XapakTEPUCTHYECKHUE CBOWCTBAa apu(METHUECKOM W T'€OMETPUUYECKOU
MPOrpPeCCUil, YTO TMO3BOJSET PACUIUPUTH KPYT MpeAsiaracMbIX 3a/1au.
Koumponvnvix pabom: 1

7. IloBTOpeHMe (UTOTrOBOE)
OcHosnas yenw. [10BTOpUTH, 3aKpenuTh 1 0000UTH OcHOBHBIE 3YH, monyuennsie B 9 kiacce.
Koumponvnwix pabom: 1

3. TemaTH4eckoe VIAHUPOBAHHUE

Pa3nen kypca 7 kaacc 8 kaacc 9 ki1acc

JIuHeitHoe ypaBHEHHE C OJJHOM 15
MIEPEMEHHOM

I{esibie BBIpaKEHUsI 50

DOyHKIHUH 12

CucTteMbl TUHEUHBIX YPaBHEHUH 19
C ABYMsI IEPEMEHHBIMU

PanimonanbHbIE BBIPAXKEHUS 56

KBagpaTHbie KOpHU. 30
JlelicTBUTENbHBIC YUCIA

KBanpaTHbie ypaBHEHUS 36

HepasencrBa 25

Al e AN R B Rl I

KBaaparnunas QyHKIus 45

—
e

DJIEMEHTHI IPUKIaTHON 26
MaTEMAaTHKU

—
—

YucoBbIe ITOCIEN0BATEILHOCTHA 23

_‘
D

[ToBTOpEHME M cCUCTEMaTH3 AU 6 14 17
yuebHOT0 MaTepuaa

HUTOI'O 102 136 136

4. OueHOYHBIA MOAYJIb

4.1 ®opmbl Opranu3anuu y4e0Horo npouecca

e  MHJUBU]YyaJIbHBIE;

e  TPYIIIOBBIE;

e  HHJUBUIYAIBHO-TPYIIOBBIE;
e (ppoHTaNbHEIE;

e  BHEKJIACCHBIE MEPOINPUSATHS.



Ha YpPOKax HUCIIOJIb3YIOTCA TaKUC (bOpMBI 3aHATUHN KakK: MMPAKTUYCCKUC 3aHATUA; TPCHHUHT
KOHCYJIbTallusd, UCCIICIOBAHUC, UT'pa.

4.2 ®opMbI KOHTPOJIS U OLIEHKH

e TeKyluil (MaTeMaTHYECKUH AUKTAHT, IPOBEPOUHAs paboTa);

e TEMATHYECKUU (CaMOCTOSITENIbHAs paboTa, KOHTPOJIbHAs paboTa);

e UTOTOBBI (KOHTpoJbHass paboTa): KaKIAbIH pasfes 3aBeplIacTCcsl IPOBEPOYHBIMU
3aJJaHUSIMU, TJI€ MPEACTaBIEHbI pa3HO00pa3Hble (POPMbI KOHTPOJIS M CAMOKOHTPOJIS.

4.3 Hopmbl OlleHKHM 3HAHMH, YMEHUI M HABBIKOB YYAaIMXCSl M0 MATeMaTHKe.

OuneHka yCTHBIX OTBETOB y4alIUXcs M0 MaTeMaTHKe
OTBeT OLeHMBaETCA OTMETKOM «5», eC/I YYeHHK:
MOJIHO  PacKpbUl  CoJepKaHuWe MaTepuasa B 00BbEME, MPEIYyCMOTPEHHOM
IpOrpaMMOil y4eOHUKOB;

W3JI05KWJT MaTepHrajl IPaMOTHBIM SI3BIKOM B OIPEIIEHHOM JIOTMYECKOM MOCIeI0BaTEIbHOCTH,
TOYHO UCHOJB3YSl MAaTEMAaTHUECKYIO0 TEPMUHOJIOTHUIO U CUMBOJIHMKY;

MIPABUJIBHO BBITOIHII PUCYHKH, YEPTEKH, TpaduKa, COITyTCTBYIOIIUE OTBETY;

MIOKa3a]l YMEHUE WJUIFOCTPUPOBATh TEOPETUYECKUE ITOJIOKEHUSI KOHKPETHBIMU IPHUMEPAMHU,
MPUMEHIT MX B HOBOM: CUTYallY MPH BBINOIHEHUH MPAKTUYECKOTO 3aaHMUS;

IPOJIEMOHCTPUPOBAJI ~ YCBOGHHWE  paHEE M3YyUYEHHBIX  COIYTCTBYIOIIMX  BOIPOCOB,
c(OpMUPOBAHHOCTH M YCTOWYMBOCTh MCTOIb3yEMbIX IIPU OTBETE HABBIKOB U YMEHHIA;

OTBEYAJ CAMOCTOSATENILHO 0€3 HaBOSIINX BOIIPOCOB YUHUTEIIS;

BO3MO>KHBI OJTHA - IBE€ HETOYHOCTH IPH OCBEIIEHUH BTOPOCTENIEHHBIX BOIPOCOB MU B BBHIKJIA/IKAX,
KOTOpbIE YUEHUK JIETKO UCTIPABHJI 10 3aMEYAHUIO YUUTEIS.

OTBeT OLIEeHUBAETCSI OTMETKOM «4», €Clii OH y/IOBJIETBOPSIET B OCHOBHOM TpeOOBaHUSIM Ha
OLIEHKY «5», HO IIPU 3TOM UMEET OJAUH U3 HEJOCTATKOB:

B M3JIO’KEHUH JIOMYILIEHBI HeOOJIbIIMe PoOesibl, He HCKa3UBILIME MaTEMaTHUECKOe CO/Iep KaHne
OTBETA;

JONYIIEHbl OAWH - JIBa HENOuYeTa IpPU OCBELICHWHM OCHOBHOIO COJIEpKAaHUsI OTBETA,
WCIIPaBJICHHBIC 110 3aMEYAHUIO YUUTEJIS;

JIOMYIIEHBI OIMOKa WK OoJiee IBYX HETOUETOB MPU OCBEIIEHUH BTOPOCTETIEHHBIX BOIPOCOB
WIN B BBIKJIAJIKAX, JIETKO MCIIPABIICHHBIC TI0 3aMEUaHHIO YIUTEIIS.

OTMmeTKa «3» CTAaBUTCH B CJEAYIOIIMX CIAYyYasIX:

HETIOJTHO WJIM HETIOCNIE0BATEeNIbHO PACKPBITO COJEpiKaHUe MaTrepuala, HO MOKa3aHo ooliee
MOHMMaHHE BOIPOCa U MPOJIEMOHCTPUPOBAHBI YMEHHS, TOCTATOYHbIE JIJISl JAIbHEUIIIEr0 YCBOCHUS
POrpaMMHOTI0 MaTepuana;

MMEJIICh 3aTPyIHEHUs WIN JIOMYIIEHb! OMIMOKU B ONpPEAETICHUN MOHSATHUS, UCTIOIb30BaHUH
MaTEeMaTUYECKOM TEPMHUHOJIOTUHU, YEpPTEXKaX, BBIKJIAJKAX, HCIPABICHHBIE MOCJIE HECKOJIbKHX
HABOJAIIUX BOIIPOCOB YUUTEIIS;

YUYEHHK HE CIpPaBWICS C NPUMEHEHHEM TEOpUM B HOBOW CHUTYallUW HPHU BHITOJTHEHUH
MPAaKTUYECKOTO 33JaHus1, HO BBIMOJHWI 3a/laHUsI 0053aTEIbHOTO YPOBHS CIOKHOCTH MO JaHHON
TEME;

IpY 3HAHUM TEOPETUUECKOr0 MaTepuaja BBISBICHA HENOCTaTOuHas CHOpMHUPOBAHHOCTH
OCHOBHBIX YMEHHH U HABBIKOBY.

OtmeTtke "2'" cTaBUTCA B CJIEIYIOIIUX CJAYYasaX:

HE PacKpbITO OCHOBHOE COJIEpKaHHE yueOHOTO MaTepuana;

00Hapy)KEHO HE3HAHWE WM HETIOHMMaHWE YISHHUKOM OOJIbITEeH WM HanOosee BaXKHOE YacTH
y4eOHOT0 MaTepuana;

JIOITYIIEHBI OIIMOKH B OTPEIeICHIH TIOHSTHIA TPY UCTIONB30BaHUH MAaTEMaTH4e€CKOe TEPMUHOJIOTHH,
B PHCYHKaX, 4epTekax WiIu rpadukax, B BEIKIAJAKaX, KOTOPhIE HE UCIIPABIICHBI TTOCTIE HECKOIBKHIX
HABOJIALINX BOIPOCOB yUUTEIIS.



OneHka NMCbMEHHBIX KOHTPOJIbHBIX Pa00T yYaluxcs
OtMeTKa «5» CTaBUTCS, €CITH:
paboTa BBIOTHEHA MOIHOCTHIO;
B JIOTHYECKHUX PACCYXJICHUSIX U 00OCHOBAHMH pPELIEHHS HET IPOOEIOB M OLIHOOK;
B pEIIEHHM HET MaTeMaTHMYeCKuX OIIMOOK (BO3MOXKHA OJ[HA HETOYHOCTh, OITMCKA, HE
SIBJISTFOLIIASICS CIICICTBUEM HE3HAHUS MM HEMIOHUMAHUS y4eOHOro MaTepHaa).
OtMmeTKka «4y» CTaBHUTCS, SCIIH:
paboTa BBINONHEHA TMOJHOCTHIO, HO OOOCHOBAHUS INIArOB PEIICHHs HEIOCTATOYHBI (eCin
yMeHHe 000CHOBBIBATh PAcCy:KJICHUS HE SBISIIOCH CIIEHUATbHBIM 00BEKTOM ITPOBEPKH );
JOMYIIIeHA OJHA ONIMOKAa WJIM JBA-TPH HEMNOUYETa B BBIKIAKAX, PUCYHKAX, YEPTEKAX WU
rpadukax (ecim 3TH BUJIbI paOOTHI HE SIBJISUTHCH CIICIMALHBIM O0BEKTOM ITPOBEPKH ).
OTtmeTKka «3» cTaBHUTCS, €CIIH:
JIOTYIIEHbI OoJiee OfHa OIIMOKHU 1K OoJiee IBYX-TPEX HETOUETOB B BHIKIIAKAX, YEPTEKAX
WM rpadukax, HO yYaIUiics BIaaeeT 00s13aTEIbHBIMU YMEHHUSMH TI0 IPOBEPSEMOI TeMe.
OT1MeTKa «2)» CTaBHUTCS, SCIIH:
* JIOITYIIICHBI CYIIECTBEHHBIC OIIMOKH, TOKA3aBIIKE, YTO yUAIMICS HE BIafeeT 00s3aTelbHbIC
YMEHHUSIMH MO TAaHHOW TeME B MOJIHOM Mepe.

Y4uTens MOKET MOBBICHTH OTMETKY 32 OPUTHHAIBHBINA OTBET HA BOMPOC WITH
OpUTHHAJILHOE PEIICHUE 33]]a4l, KOTOPbIE CBUIETENBCTBYIOT O BHICOKOM MaTeMaTH4eCKOM
pa3BUTHU OOYYAIOIIETOCs; 32 pelIeHre 00Iee CI0KHOM 3a/1a4yl WU OTBET Ha 00Jiee CII0KHBIN
BOIPOC, MPEATI0KEHHBIE 00yYaroIeMycsl TOMOTHUTENIBHO MOCIE BHITIOJHEHUS UM KaKUX-Tn00
JIPYTHUX 3aJaHUMN.

5. Onucanne y4e6HO — METOAMYECKOT0 M MATEPHAJIBHO - TEXHUYECKOI0 olecrevyeHust
0o0pa3oBaTeJIbHOM eATeTbHOCTH

IleyaTHLIE TOCOOHS:

—

®denepanbHbIN TOCY1apCTBEHHBIM 00pa30BaTEIbHBIA CTAHIAPT O0IIET0 00pa30BaHMS.

2. TlpumepHble IporpaMMbl OCHOBHOTO 0011IeT0o oOpa3oBanus. Matemaruka.-(CTaHaapTh
BTOpOro mokojieHus).-M: IIpocsemenne, 2010.

3. OcHOBBI CTaTUCTHKH U BepossiTHOCTH/ E.A.bynumoBndy/Mocksa: [Ipoda, 2008

4. @opMUPOBAHUE  BBIYMCIUTEIBHBIX  HABBIKOB Ha  ypoKax  MaTeMatuku  5-9

knaccel/H.H. Xnesniox/ M.:Unekca, 2011

JIMHUA YUeOHO-METOANYEeCKNX KOMILIEKTOB ABTOPOB

1. Anrebpa — 7 xinacc: yueOHUK JJIs yHaluxcst 001meo0pa3oBaTenbHbIX yupexxaenuit/ A.T.
Mep3nsik, B.b.ITononckuit, M.C.SIkup. — M.: Benrana — I'pag, 2012.

2. Anrebpa — 7 Kjacc: AMAAKTUYECKUE MAaTEPUATIbI: IIOCOOHE JIJISl yUaluXcs
obmieoOpazoBarenbHbIX yupexacauii/ A.I'. Mep3msk, B.b.Ilononckuii, E.M.PabunoBud,
M.C Axup. — M.: Benrana — ['pad, 2013.

3. Aunrebpa — 7 knacc: merogudeckoe nocooue/ E.B.bymko, A.I'. Mep3msik, B.b.ITonorckuii,
M.C Axup. — M.: Benrana — I'pad, 2013.

4. Anrebpa — 8 kiacc: yueOHUK Ui yyaiuxcs o01eo0pa3oBaTeNIbHbIX yupexaeHui/ A.l.
Mepsnsik, B.b.ITononckuit, M.C.SIxkup. — M.: Benrana — I'pad, 2012.

Anrebpa — 8 Kiacc:AMIaKTHYECKUE MaTepraibl: TOCOOHE IS yYaIIuXcsl 0011e00pa3oBaTEIbHBIX

YUpeKICHU I/



e

A.I''Mep3msik, B.b.ITononckuii, E.M.Pabunosuy, M.C.Sxup. — M.: Benrana — I'pad, 2013.
Anrebpa — 8 knacc: meroandeckoe nocobue/ E.B.byuko, A.I'. Mep3sik, B.b.[lononckuid,
M.C.Axup. — M.: Benrana — ['pad, 2013.

Anrebpa — 9 knacc: ydeOHUK JJIs yUaluxcst o01meo0pa3oBaTenbHbIX yupexxaeHuit/ A.T.
Mepsnsik, B.b.ITononckuit, M.C.SIxkup. — M.: Benrana — I'pad, 2014.

Anrebpa — 9 knacc: TUIAKTHUECKUE MAaTEPUAIIbl: TOCOOUE IS YHaIHXCS
obmeobpazoBatenbHbIX yupexkaennit/ A.I'.Mep3nsak, B.b.ITononckwuii, E.M.PabunoBuuy,
M.C Sxup. — M.: Benrtana — I'pag, 2014.

Anrebpa — 9 knacc: meroauueckoe nocooue/ E.B.byniko, A.I'. Mepansk, B.b.ITononckuit,
M.C Sxup. — M.: Benrtana — I'pag, 2014.

Texunueckue cpeacrsa ooyuenus (cpeacrsa UKT)

1. HoytOyk.
2. HHTepakTuBHas JOCKA.
3. MynapTUMEIUNHBINA TPOEKTOP.
4. DVD — nucku .
JdeMOoHCTpalMOHHBIE 10CO0us
1. Mogenu reomeTpudeckux Guryp.
2. Pazmatounslii MaTepuan o pasuenam anreopst 7-9 ki
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