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HHosicHuTeIbHAA 3aNIMCKA
OOyueHue W BOCHUTAaHUE TIPOBOJUTCS B HHTEpecax JUYHOCTHU, OOIIECTBA,
rocyaapcTBa, o0ecreynBaeTcs oxpaHa 3/I0pOBbsl U CO3/IaHKME OJIArONMPUSTHBIX YCIOBUN JJIst

Pa3HOCTOPOHHETO PACKPBITUS WU Pa3BUTUS JTUYHOCTU oOywaromierocs. OOyuyaroneMycs

IPENOCTABISIETCS BO3MOXHOCTh IMOJY4YeHUs1 0Opa3oBaHHs 0a30BOr0 YpPOBHS COIJIACHO

rOCyJapCTBEHHBIM CTaHAApTaM, CO3JAOTCS YCJIOBHS, CIOCOOCTBYIOIIME >KHU3HEHHOMY

CaMOOMpeeIeHUI0 O00ydalolmerocss BO BCEM MHOTOOOpa3Wu €ro MpOSBICHUHA B

COBPEMEHHOU KYyJIbTYPHOU ITPAKTUKE.

PabGouast mporpamma y4ueOHOTO mpeaMeTa MaTeMaTuka, chopMupoBaHa B

COOTBETCTBHH C:

1. ®epepanbubiM 3akoHOM OT 29.12.2012 Ne 273-d3  «O06 obpazoBanuu B Poccuiickoi
®denepanuu» (C U3MEHEHUSAMH U TOTIOJTHEHUSIMH );

2. @®epnepanbHbIM  0a3MCHBIM  Y4YeOHBIM  IUTAHOM,  YTBEPXKACHHBIM  IPHUKA30M
MunucTepcTBa 00pa3oBaHUS Poccuiickoii  @enepamuu ot 09.03.04r. Ne 1312
«O0 yTBepkaeHuu QeaeparbHOro 0a3ucHOro  y4eOHOro IlaHa M MPUMEPHBIX
y4eOHBIX IIJIAaHOB Ui oOpa3oBarenbHbIX  yupexneHuid Poccuiickoit denepanuu,
peau3yroIuX mporpamm o0Iero oopasosanusn» (nanee ®bYI1-2004);

3. @enepalbHBIM KOMIIOHEHTOM  TOCYAAapCTBEHHBIX OOpa30BaTENbHBIX CTaHAApPTOB
oOmero o0pa3oBaHusl, YTBEPKJIECHHBIM  MpUKa3oM  MuHHCTEpCcTBa  00pa30BaHUSA
Poccuniickonn ®enepauuu  OT 05 03.2004r. Ne 1089 «O0 yTBep)KIEeHUU
(denepasibHOr0 KOMIIOHEHTa TOCYJApPCTBEHHBIX CTAHJAPTOB HAyaJlbHOTO OOUIETO,
OCHOBHOT0 00mIero u cpemaHero (moJiHoro) odmiero oo6paszoBanus» st V-XI (XII)
KJIACCOB (C M3MEHEHUSAMHU U JTIOTIOJHEHUSAMH );

4. denepanbHBIM rOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM HA4YaJbHOTO OOIIEro
oOpa3oBaHuUsl, YTBEPKJICHHBIM MPUKa30oM MUHHUCTEpCTBa 0OO0pa3oBaHus U Hayku PO
o1 06.10.2009r. Ne373« O0 yTBEep»KICHUU M BBEJCHUU B JCUCTBUE (PemepaabHOro
roCyJ1apCTBEHHOI'0 00pa30BaTEIbHOTO CTaHIapTa HAYaJIbHOTO 00111ero o0pa3zoBaHus» (C
y4eTOM M3MEHEHUN U JOTIOJHEHUH, BHECEHHBIX MPUKa3oM MuHuUCTEpCTBA 00pa30BaHUs
u Hayku PO or 26.11.2010r. Nel241) (mamee - ®I'OC nauvanmpHOTO 00IIIETO
oOpa3oBaHus»), (C MOCIEIYIONTUMU U3MEHEHUSIMU );

5. @enepalibHbIM  TOCYIAPCTBEHHBIM  00pa30BATENbHBIM  CTaHJAPTOM OCHOBHOIO
oO1ero oopa3zoBaHus, yTBEPKACHHBIM PUKa30M MUHHUCTEpCTBa 00pa30BAHMS U HAYKH
P® ot 17.12.2010 Ne 1897 (manee - ®I'OC ocHoBHOro ob6miero oopazoBanus) (mus V-
VII kiaccoB 00pa3oBaTelbHBIX OpraHu3alMid, ydacTByroumux B amnpobaruun PI'OC
OCHOBHOTO 00111eT0 0OpazoBanus B 2017/2018 yue6HOM roay);

6. IIpukazom Munuctepcta o6pazoBanus u Hayku P® ot 30.08.2013 Nel015 «O nopsiake
OpraHW3allid W OCYIIECTBICHUS O0O0pa30BaTEIbHONW JIEATEILHOCTH 110 OCHOBHBIM
o01reo0pazoBaTeIbHBIM IIPpOrpaMMaM — 00pa30BaTEeNbHBIM — MIpOrpaMMaM  HadajgbHOTO
00II1er0, OCHOBHOT'O O0IIIETO U CPEAHETO O0IIEro 00pa3oBaHUs;

7. Ilpukazom MunucrepcTBa oOpa3oBaHus W Hayku Poccwiickoit @Dexepanuu OT
31.03.2014 Ne253 «OO6 yrtBepkaeHuu GeaepalbHOTO TEepPeuHs  Y4eOHUKOB,
PEKOMEHJOBAaHHBIX K HCIIOJIB30BAaHUIO TMPHU peaiv3allid HUMEIIIHNX TOCYAapCTBEHHYIO
aKKpeIuTaluuu o0pa3oBaTEIbHBIX MPOTPaMM HAYaJbHOTO OOIIEro, OCHOBHOI'O OOUIETO,
CpeaHero o0111ero 00pa3oBaHuUs;

8. Ilpukazom MuHucrepcTtBa oOpa3oBaHusi W Hayku Poccuiickoit @®epepauuud OT
08.06.2015 Ne576 «O BHeceHuM U3MEHEHUH B (eaepalibHbI NEepeuyeHb Y4eOHHMKOB,



PEKOMEHJJOBAaHHBIX K HWCITOJIB30BAHUIO TIPH peaTM3alii UMEIOIIUX TOCYJAPCTBEHHYIO
aKKpEIUTAIHIO o0pa3oBaTeNnbHBIX MPOTrpaMM HAYaAJIBHOTO OOIIEro, OCHOBHOTO
o01iero, cpeaHero oOmero oOpa3oBaHMs, YTBEPXKIEHHBIM MpUKa30M MHUHHCTEPCTBA
oOpa3oBanus u Hayku  Poccuiickoit @eneparuu ot 31.03.2014 Ne253»;

9. IlocranoBienunem @enepanbHOl CchoykObl MO HaA30py B cdepe 3auuThl IpaB
noTpeduTene u Ojaromoiy4usi yenoBeka H [J1aBHOro TrocyaapCTBEHHOIO
canutapHoro Bpaua P® 0129.12.2010r. Ne189 «O06 yrBepxkaenuu Caunllun 2.4.2. 2821-
10 «CanutapHO- SNHUIEMUOJIOTHYECKHE TPEOOBAHMS K YCJIOBHSIM U OpraHU3ALUU
oOy4eHus oOmieoOpa3zoBarenbHbiXx yupexaeHusx» (nainee Canllun 2.4.2.2821-
10),3apeructpupoBanbl B MuHrocte Poccuun 3 mapta 2011r.. peructpaiidoHHbIH HOMEP
19993 ¢ nocneayromMMyA U3MEHEHUSMHU ,BHECEHHbIMH [locTaHoBieHneM [ maBHOTO
roCyJ1IapCTBEHHOTO caHuTapHOoro Bpada P® o124 Hosa0ps 2015 r.Ne81 «O BHeceHuu
m3menennit Ne3 B CanlluH 2.4.2.2821-10 «CaHutapHO- 3NHAEMUOJIOTHYECKUE
TpeOOBaHMsI K  YCJIOBHSIM W OpraHuW3aluu  OOydYeHWs, COJACPKaHHUS B
o01eo0pa3oBaTeNbHbIX OpraHu3alusax» (3apeructpupoBaHo B MuHiocte PO 18
neka0ps 2015r. Peructpaunonnsiii Ne40154);

10.PexoMenyemMble pEeTHOHANBHBIA Oa3MCHBIN y4eOHBIM TJIaH U TPUMEpHBIE Y4YeOHBIC
IaHel  Juisi  oOpa3oBaTeNbHBIX  opranm3anui  Pecrybmuku — bamkoproctaw,
peanu3yronmx o0pa3oBaTelIbHBIE MPOTPAMMBI  OCHOBHOTO OOIETO M CPEIHEro
oOmiero oOpasoBaHusi, yTBEpXKJIEeHHbIMU Ha 3acefgaHuu Koimernn MunucrepcTBa
oOpazoBanus Pecniy6nuku bamkoprocran(rpotokon ot 04.08.2017r. Ne 4)

11.YcraBoMm MyHuIunaasHOro 010 KeTHOro 001eoopa3zoBaresbHOr0 yupexaenus Illkoia
Ne127 ropoackoro okpyra ropoa Y da Pecny6nuku bamkoprocras.

12.Y4ebupiM  mmaHOM ~ MYyHHIMOAIBHOTO  OIOJDKETHOTO  00me00pa3oBaTeIbHOTO
yupexaenuss Illkoma Nel27 ropoackoro okpyra ropon Yda PecrmyOnuku
bamkoprocran.

Paboyass nmporpamma pa3padoTaHa HA OCHOBAHUM TIPUMEPHOW MPOTPAMMBI MO KypCy

anreopel (7 — 9 kiacchl), CO3JaHHOW HAa OCHOBE €IWHON KOHIICHIUU MperojaBaHus

MaTeMaTUKH B CpeaHeil 1mikoje, paspadoranHor  A.I.Mep3nskom, B.b.IlonoHckuwMm,

M.C.Axupom, .A. HomMHupoBCKHM, BKIIOYEHHBIX B CUCTEMY «AnropumTt ycrexa» (M.:

Benrana-I'pad, 2017) u obecnieuena YMK mis 7-9-ro kimaccoB «Anredpa — 7», «Anrebpa —

&» u «Anredpa — 9»/ A.I.Mepsnsk, B.b.ITononckuii, M.C. Axup/M.: Benrana-I'pad, 2017.-

256c¢.

1. Ilnanupyemble pe3yabTaThl H3yUeHUsI Y4eOHOr0 mMpeaMeTa «AJreopar»

JINYHOCTHBIE, MeTampeJIMeTHbIe W NpeAMETHbIC Pe3yJbTATbl OCBOCHUS Y4eOHOIO
npeaMera «AJjredpa»

B3auMocBsA3p pe3ynbTaToB OCBOCHUs Ipeamera «MaremMaTtnka» MOKHO CHUCTEMHO
npeacTaBuTh B BuAe cxembl. [Ipu 3Trom oOo3nauenue JIP ykasbiBaeT, 4TO MPOJBUKEHUE
yUYallluXCsl K HOBBIM 00pa30oBaTeIbHBIM pPE3yJIbTaTaM IPOUCXOJUT B COOTBETCTBUU C
JUHUSAMU Pa3BUTUA CPEICTBAMU IIpEAMETA.

7-9 kaaccobl
JINYHOCTHBIMM pe3yJbTaTaMHU U3Y4YEHUS mpeaMera « Anredpay » B BUIE y4eOHOTO
Kypca /— 9 Ki1acc SBISIFOTCS CIEAYIONINE KaueCTBa:
— HE3aBUCUMOCTh U KPUTUYHOCTH MBIIICHUS;
— BOJII ¥ HACTOMYHMBOCTD B JIOCTH)KEHUH 1IEJIH;



C()OPMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTb U
CHOCOOHOCTH O0Yy4aroUIMxcs K CaMOpa3BUTHIO M €caMOOOpa3oBaHUI0 HA OCHOBE
MOTHBALIMM K OOYUYEHHUIO U MO3HAHMIO, BBIOOpY JanbHelero oopazoBanus Ha 0ase
OPUEHTHPOBKM B MHpe Tmpodeccuidi M MNpo(ecCHOHAIBHBIX MPEAIOYTEHU,
OCO3HAaHHOMY IIOCTPOCHHMIO HWHAMBHYaJIbHOM 0Opa30BaTEIbHON TPaeKTOpUU C
Y4€TOM yCTOMYUBBIX ITI03HABATENIBHBIX UHTEPECOB;

c(OpMUPOBAHHOCTD LIETTOCTHOTO MHPOBO33PEHU, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHUS HAYKU U OOIECTBEHHON MIPAKTUKH;
C()OPMUPOBAHHOCTh ~ KOMMYHUKATUBHON  KOMIIETEHTHOCTM B  OOUICHMM U
COTPYJHUYECTBE CO CBEPCTHUKAMH, CTApIIMMU M MIAAIIMMHU, B 00pa30BaTEIbHOM,
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIe10BATENbCKON, TBOPUECKON U JPYTUX BUAAX
NEATEIbHOCTH;

YMEHHE $CHO, TOYHO, TPAMOTHO M3JIaraTb CBOW MBICIM B YCTHOM M INHCbMEHHOU
pe4yd, NOHUMATh CMBICI IIOCTABJIICHHOW 3aJayd, BBICTPAaUBATH APTyMEHTALMIO,
IIPUBOJUTH NMPUMEPHI U KOHTPIIPUMEPHI;

IPEICTABICHUE O MAaTEMaTUYECKON HayKe Kak cepe YeIOBEUECKOU JAESITeNbHOCTH,
00 sTanax e€ pa3BUTHsI, O €€ 3HAYUMMOCTH JJIs1 Pa3BUTHSI LIMBUIIN3ALINN;

KPUTUYHOCTh MBILUICHUSA, YMEHHE paClO3HaBaTh JIOTMYECKH HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (PaKTa;

KPEATUBHOCTh MBIIUICHUS, THULIMATHBA, HAXOAYMBOCTh, AKTUBHOCTH IPU PEIICHUU
anreOpanyecKux 3ajad;

YMEHUE KOHTPOJIMPOBATh IMpPOLIECC M PE3yJbTaT Y4YeOHOW MaTeMaTUYeCKON
NEATEIbHOCTH;

CHOCOOHOCTh K 3MOIMOHAJIbHOMY BOCIPHUSATHIO MaTEMAaTUYECKUX OOBEKTOB, 3aj]ad,
pELICHUH, PACCYKIACHUM.

Cpedcmeom 00CmudiCenus SMux pe3yibmanmos A61emcs.

cUCTeMa 3aJJaHui Y4COHUKOB;

MpeCTaBJICHHAs B yYeOHUKaX B SIBHOM BHJI€ OpTaHM3allMs MaTepHaia Mo MPUHIUITY
MHHHMaKCa;

HCIMOJIb30BaHNWE COBOKYITHOCTH TEXHOJIOTUM, OpPHUEHTUPOBAHHBIX Ha pa3BUTHE
CaMOCTOSITSTBHOCTH M KPUTHYHOCTH MBINUICHUS: TEXHOJIOTHS IPOOJEMHOIO
JIAJIOra, TEXHOJOT S MPOJYKTUBHOTO YTEHMS, TEXHOJIOTHS OIICHUBAHUSI.

MeranpeaMeTHbIMH ~ PE3yJbTaTAMM  M3y4eHHMS Kypca «MaremaTuka» SBIsSETCS
(dbopmMHpoBaHrEe YHUBEpCANbHBIX YueOHbIX aeiictBuil (Y'Y /):
PeryasTuBubie YYJI:

1-9-u1 kh1accot

CaMOCTOSITETILHO  0OHapydcusams W (HOPMyIHpoBaTh Yy4uyeOHYIO MpoOsiemMy B
KJIACCHOM M MHAVBUIyaIbHON yUeOHOU NeATeIbHOCTH;

6bl08U2AMb BEPCUU PEIICHUS TMPOOJEMBbI, OCO3HABaTh KOHEYHBIA pPE3yNbTarT,
BBIOMpPATh CPEACTBA JOCTIDKCHMSI 1ETHW W3 TMPEIOKEHHBIX WIM WX  UCKaTh
CaMOCTOSITEIIbHO;

cocmagnams (MHAUBUAYATbHO WM B TPyNIe) IJIaH PEHICHHs MPOOJIEMBI
(BBIOJIHEHUS TIPOEKTA);



- paboTas 1O TPEIJIOKEHHOMY WM CaMOCTOSTEIBHO COCTAaBIICHHOMY IUIaHY,
UCNOIb308amMb HAPSINY C OCHOBHBIMH M JOIOJHHUTEIBHBIE CPEACTBa (CIpaBOYHAsS
JUTEPATYpPa, CIOKHBIEK MPUOOPHI, KOMITBIOTED);

- NIaHUuposamsv CBOIO UHINUBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

- pabomams O CAaMOCTOSITEILHO COCTABICHHOMY IIJIaHY, CBEPSISICh C HUIM | C IIEIBIO
JESTEIIbHOCTH, WCIIPABIISISl OIIMOKH, HWCIONB3YyS CaMOCTOSTENBHO IOJI00paHHBIC
cpencTsa (B ToM uucie u aTepHer);

- CBOOOIHO n0/b306aMbCsi BHIPAOOTAHHBIMH KPUTEPUSAMU OIICHKH M CAaMOOIICHKH,
UCXOAS W3 IETM W HUMEIONIMXCS KPUTEPUEB, pa3indas pe3ysbTaT M CIOCOOBI
JICCTBUI;

- B XOJI€ MPEACTABIICHUS IPOEKTA 0a8amb OYeHKY €T0 pe3ybTaTaM;

- CaMOCTOSITENIPHO 0CO3HA8amMb MPUUYUHBI CBOETO yCIieXa WM HEyclexXxa W HaXOIUTh
CIIOCOOBIBBIXO/Ia U3 CUTYAIlUH HEYCIIEXa,

- YyMemb oyeHums CTENEHb YCIEIIHOCTH CBOEW HHIMBUIYaTbHOM 0O0pa3oBaTENbHOM
NEeATEeITLHOCTH;

- JaBaTh OIICHKY CBOMM JIMYHBIM KadeCTBaM MW dYepTaM XapakTepa («KakoB s»),
OTIPEEISITh HAMPBICHUS CBOETO Pa3BUTHs («KAKUM S XOUY CTaTh», «4TO MHE IS
ATOTO HAJIO C/IENIATHY)

Cpeocmeom gopmuposanus pecyrsmusHvlx YV][ ciayscam mexnono2us cucmemHo-

0esIMeNbHOCMHO20 NO00X00d HA dmane U3Y4eHus HOB8020 MAMepuald U mexHOI02Us]
OYEeHUBAHUSL 00PA308AMENILHBIX OOCMUNICEHULL (VUEeOHBIX YCNexos).

Tlo3naeamenvnvie YYJ/I:

7-9-11 knaccwt

— AHAIU3UPOBAMb, CPABHUBAMD, KlAccuduyuposams u 0006uams HaKTHI U SIBICHUS;

— ocywecmensams CpaBHEHHUE, CEpUALUI0 U KIACCU(UKAINIO, CAMOCTOATENIbHO BbIOUpas
OCHOBAaHMS M KPUTEPUH JJISl YKA3aHHBIX JIOTHUECKUX OMEPAIHi; CTPOUTH KIacCU(UKAITUIO
MyTéM TUXOTOMHUYECKOTO JIeJICHHS (Ha OCHOBE OTPHUIIAHMUS );

— cmpoums JOTUYECKH OOOCHOBAHHOE pACCYXACHHUE, BKJIIOYAIOIIEEe YCTAHOBIICHHE
MIPUYUHHO-CJICICTBEHHBIX CBS3CH;

— c030a8amb MaTEMATUIECKUE MOJICIIH;

— COCTaBJSITh TE3WUCHI, PA3IUYHBIC BUABl IUIAHOB (MIPOCTBIX, CIIOXKHBIX W T.IL.).
[TpeoOpazoBbiBaTh HHGOPMAIIMIO U3 OJTHOTO BUJA B JAPYroM (TaOiuIly B TEKCT, AMArpaMMy
H 1p.);

— 8bIYUMBIBAMb BCE YPOBHU TEKCTOBOW MH(MOPMAITUH.

— ymMemb onpedeiisimb BO3MOXKHBIE UCTOYHUKU HEOOXOAMMBIX CBEJEHUMN, MPOU3BOJUTH
MOWCK WH(OPMAIUH, AHATU3UPOBATH U OIICHUBATDH €€ JOCTOBEPHOCTD.

— TIOHMMasi TO3UIMIO JAPYroro 4eJOBEeKa, pasiuyams B €ro pedd: MHEHHUE (TOUKY
3peHUs), 10Ka3aTeIbCTBO (ApTyMEHTHI), (DAKThI; TUIMOTE3bI, aKCUOMBI, Teopuu. JJist 3TOTrO
CaMOCTOSITEJIbHO HCITOJIB30BaTh pa3IMYHbIC BUABI UTEHHUS (M3ydaroiiee, MPOCMOTPOBOE,
03HAaKOMHTEIILHOE, ITOUCKOBOE), IPUEMBI CITYIIIAHU.

— caMOMYy €030a6amsb UCTOYHUKHA MHPOPMAIIMK PA3HOTO TUIIA U JIJIS PA3HBIX ayIUTOPHH,
co0roaTh MHPOPMAIIMOHHYIO TUTHEHY U MpaBuiia HHOOPMAIIMOHHONW 0€30MacHOCTH;

— yMemb UCNONb306aMb KOMIBIOTEPHBIE M KOMMYHHUKAIIMOHHBIE TEXHOJIOTMH KakK
WHCTPYMEHT JJisi JIOCTH)KCHHS CBOUX IIeJiell. YMeTh BBIOMpaTh aJleKBaTHBIC 3ajade
WHCTPYMEHTAJIbHBIE MPOTPaMMHO-AIapaTHBIE CPEACTBA U CEPBUCHI.



Cpeocmeom @opmuposanus To3HaBaTeNbHBIX Y Y]l cioyxkarT y4eOHBIM MaTepual |
MPEXJIe BCEro MPOIYyKTUBHBIC 33JaHusl yueOHWKA, TO3BOJISIONINE MPOJABUTATHCS IO BCEM
LIECTH JINHUAM Pa3BUTHSL.

1-a JIP — Ucnosnb3oBaHME MaTEMaTHYECKUX 3HAHUM JUISl PELICHHUS Ppa3IMYHBIX
MaTeMaTUYECKHX 3a7a4 U OLICHKH MOJTYYEHHBIX PE3yJIbTaTOB.

2-s1 JIP — CoBOKYIMHOCTh YMEHHMM 10 HCIIOJIb30BAaHHUIO JOKa3aTEIbHONH MaTeMaTHYeCKOMN
peun.

3-1 JIP — CoBOKYTHOCTh YMEHUI 110 paboTe ¢ UHPOPMALIUEH, B TOM YHCIIE U C PA3TUYHBIMU
MaTeMaTHYECKUMU TEKCTaMHU.

4-g JIP — YMeHHs UCTOJIb30BaTh MaTEeMaTUYECKUE CPEICTBA JJIs U3YyYEHHUS U ONMUCAHUSA
pEaNbHBIX MPOLIECCOB U SIBJICHUM.

5-1 JIP — He3aBUCHUMOCTb ¥ KPUTUYHOCTH MBILLIICHUS.

6-1 JIP — Boyst 1 HACTOMYMBOCTE B JOCTYKEHUH LIEIH.

Kommynukamugnwvie YY/I:

7 —9-1t knaccwt
— CaMOCTOSITEIBHO Op2aHUu306b18ams YIeOHOE B3aUMOJICHCTBUE B IpyIIe (OMpenesTh
oO1ue 1eJH, TOTOBApUBATHCA IPYT C IPYTrOM U T.11.);
— OTCTauBasi CBOIO TOUKY 3PEHUSI, NPpUBOOUMb ap2yMeHmbl, TIOATBEPKIasd UX (haKkTaMu;
— B JIUCKYCCHUH yMemb 8bl068UHYMb KOHTPAPTYMEHTHI;
— YUYUTBCS KPUMUYHO OMHOCUMbCA K CBOEMY MHEHHIO, C JIOCTOMHCTBOM MPUZHABAMD
OIIMOOYHOCTH CBOETO MHEHHS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— TIOHUMAasi TIO3UIUIO JIPYrOTO, pasziuyams B €r0 peud: MHEHHE (TOYKY 3pEHHUs),
JTOKA3aTeNIbCTBO (apryMeHThI), aKThl; TUTIOTE3bI, AKCHOMBI, TEOPHUH;

— yMembdb B3TIIIHYTh Ha CUTYalMIO C HHOW MO3UILIMHU U 00208apU8amuvcsi C TOIbMU UHBIX
MTO3ULINM.

Cpeocmeom ¢dopmuposanuss KOMMYHUKATHBHBIX YVY][ choyxaT TeXHOJOTHUS
npoOJsieMHOro auayiora (moOyKAaromuii U MOABOASAIIMN AUAJIOT) U opraHu3aius paboThl B
MaJIbIX Tpymmax, TaKKe UCIOIb30BaHNE HA YPOKAX AJIEMEHTOB TEXHOJIOTUU MPOIYKTUBHOTO
YTEHUS.

IIpeameTHbIE:

1) ymeHue paboTaTh C MaTEMaTHYECKUM TEKCTOM (CTPYKTypHUPOBAHHE, HM3BJICUCHHE
HEe0OX0oMMMOW HMH(OpPMAIUK), TOYHO W TPAMOTHO BBIPAXKATh CBOM MBICIM B YCTHOW W
NMUCbMEHHOW peyd, TMPUMEHSS MaTEeMaTUYECKyl0 TEPMHHOJOTHIO U  CHMBOJIHKY,
UCIIOJIB30BaTh  Pa3IUYHBIC  SI3BIKM ~ MaTeMaTHUKA  (CIIOBECHBIM,  CHUMBOJIMYCCKHH,
rpaduyeckuii), OOOCHOBBIBATH CYXKACHHUSA, IPOBOAUTH KIacCUPUKAIUIO, JTOKa3bIBaTh
MaTEeMaTHYECKHUE YTBEPIKICHHUS,

2) BinageHue 0a30BbIM IMOHATHHHBIM amapaToM: HMETh MPEACTABIICHHE O YHCIIE,
BJIAJICHUE CHMBOJIBHBIM SI3BIKOM ajreOphl, 3HAHWUE DJEMEHTApPHBIX (DYHKIIMOHAIBHBIX
3aBUCUMOCTEH, (HOpPMHpPOBAHHUE TPEJCTABICHUNH O CTAaTHUCTUYCCKUX 3aKOHOMEPHOCTSIX B
pealbHOM MHUpPE U O PA3UYHBIX CIOCO0aX MX U3y4deHHUsi, 00 OCOOCHHOCTSIX BBIBOJOB U
MIPOTHO30B, HOCSIIUX BEPOSTHOCTHBIN XapakTep;

3) yMeHHe BBIMOJHATH anreOpandecKue MpeoOpa3oBaHUs PAIMOHAIBHBIX BBIPAKEHHIHA,
OPUMEHSTh UX JIJIS pElIeHUs] Y4eOHBIX MaTeMaTUYECKUX 3a7ad M 3aJ]lad, BOSHUKAIOIINX B
CMEXHBIX yUeOHBIX MTPEIMETAX;



4) yMeHHEe TIOJIb30BaThCcsl MaTeMAaTHYSCKUMU  (opMyidaMH ¥ CaMOCTOSITEIIBHO
COCTaBJIATh (OPMYJIBI 3aBUCUMOCTEH MEXIy BEIM UMHAMH Ha OCHOBE 0000IeHus
YACTHBIX CIIy4aeB U IKCIIEPUMEHTA;

5) ymeHue pemaTh JUHCHHBIC M KBaJpaTHbIC ypaBHCHHS W HEpa"BEHCTBA, a TaKXKe
NPUBOJUMBIC K HUM YpaBHCHHS, HEPAaBEHCTBA, CHUCTEMBI; NPHUMEHATH TpaduyecKkue
NPEJCTaBICHUS [UIsl PEIICHUS W UCCICIOBaHMs YPaBHCHHM, HEPABCHCTB, CHCTEM;
NPUMEHATH TIOJYYCHHBIE YMEHHUS [UIsl peUIeHHsl 3ajad W3 MaTeMaTUKH, CMEKHBIX
IPEIMETOB, IPAKTUKH;

6) ommameHHe CUCTEMOW (YHKIIMOHAIBHBIX MOHITHH, (PYHKIIMO HAJIBHBIM SI3BIKOM H
CUMBOJIMKOH, YMEHHE CTPOUTDH rpaduku (pyHKINN, OTIMCHIBATH UX CBOICTBA, UCIIOIH30BAThH
byHKIIMO HaNbHO-TpadUUeCKre  MPEACTaBICHUS  JUIS  ONWCAaHWA W aHajau3a
MaTEeMaTUYECKHX 33J1a4 ¥ peabHbIX 3aBUCUMOCTEH;

7) OBIAJCHHE OCHOBHBIMH CITOCOOAMHU TIPEICTABICHHS M aHaJM3a CTaTHCTHYCCKUX
JAHHBIX; YMEHHUE periaTh 3a7a4d Ha HAXOXICHHE YaCTOTHl M BEPOSTHOCTH CIyHIalHBIX
COOBITHIA;

8) yMeHHe IPUMEHSATh U3YYCHHBIC MIOHATHS, PE3YJIbTaThl M METOBI IIPH PEIICHUH 3a1a4
U3 Ppa3IMYHBIX pa3lieioB Kypca, B TOM UHCIE 3a7ad, HE CBOISAIIUXCS K
HEIMOCPEACTBEHHOMY IMPUMEHEHUIO U3BECTHBIX aJTOPUTMOB.

o Auredpa7

Hcnonv3o6ams ipy pellIEHUA MAaTEMAaTUYECKUX 3aja4, UX 00OCHOBAHUU U MPOBEPKE
HaWJICHHOT'O PELICHNs] 3HAHUE O:

- HATypAJIbHBIX, LEJbIX, PANUOHAIBHBIX, WPPALHOHAIBHBIX, JAEHCTBUTEIBHBIX
YUCIIax;

- CTEIEHH C HATYpaJbHBIMHU [TOKA3aTENISIMU U UX CBOMCTBAX;

- OJIHOYJIEHAX W NpaBUJIaX ACHUCTBUN C HUMU;

- MHOTOYJIEHAX U MPABUJIAX JECUCTBUN C HUMH;

- (hopMyJiax COKpaIIEHHOTO YMHOXKEHHS;

- TOKJIECTBAX; METOJAX J0KA3aTeJIbCTBA TOXKICCTB;

- JJMHEWHBIX YPABHECHUAX C OJHOM HEU3BECTHOU U METOAAX UX PELICHUS;

- CUCTEMAX JBYX JIMHEMHBIX YPAaBHEHUW C JByMs HEHU3BECTHBIMM U METOJAX MX
peLIEHHUs.

- 6bINOJHAMb NEUCTBUA C OJHOWICHAMHU U MHOTOUYJICHAMY;

- Y3HA6ams B BBIPAXKECHUSIX (POPMYIIBI COKPAIIEHHOTO YMHOKEHUS U IPUMEHSTD UX;

- packnaoviéams MHOTOUIEHBI HA MHOXKUTEIH;

- 8LINOIHAML ~ TOXKACCTBEHHbIE  MPEoOpa3oBaHMs  IENbIX  aNreOpandyecKux
BBIPAKCHU;

- 00Ka3vl8amb MPOCTEUIITNE TOKIECCTBA;

- HAX0OUMb YUCJIO COUYECTAHUN U YUCIIO Pa3MEIICHUH;

- pewiambs JIMHENHBIEC YPABHEHHUS C OHON HEU3BECTHOW,

- peuiams CUCTEMBI BYX JIMHEHMHBIX YPABHECHHU C JBYMs HEM3BECTHBIMHU METOJIOM
MOJICTAHOBKHU M METOJIOM aJIreOpandecKoro CI0KeHHs;

- peuiamsv TEKCTOBBIE 341441 C IIOMOIIBIO JIMHENHBIX YPABHEHUHN U CUCTEM;

- HAXO0O0UmMb PEIIEHUs <« KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJa4, B KOTOPBIX
UCIIOJIB3YIOTCSI MATEMAaTUYECKUE CPEACTBA;

- co30aéamb TIPONYKT (pe3yJbTaT NPOEKTHOM MAESITENbHOCTH), I HM3y4eHUs U
ONMCAHUsI KOTOPOIr'0 MCIOJIb3YIOTCS MAaTEMAaTHUYECKHE CPEICTBA.



— yMemb TIpeoOpazoBhIBaTh alre0pandecKkrue BHIPAKEHUs, peliaTh ypaBHEHUS C OJTHOM
TIEPEMEHHOM;

— Haxo0ums 00nacTh  omnpeaencHus (QYHKIUH, CTPOUTh TpadUKd  MOPSIMOM
MIPOTMOPITMOHATILHOCTHY U JINHEHHOW (pyHKIINY;

—  8bINOJIHAMb JCUCTBUS HAJl CTETICHSIMH C HATYPaJIbHBIMH MTOKa3aTeIsIMU;

— 6bINOJIHAMb CIOKEHUE, BBIYUTAHHE U YMHOXKEHHE MHOTOYJICHOB, PACKJIaJbIBaTh
MHOTOWICHBI HA MHOKHUTEIIH;

— npumensams GOPMYIIBI COKPAIICHHOTO YMHOXXEHHUS B MPEOOpa3OBaHUSX IEIBIX
BBIPXEHUI B MHOTOWJICHBI U B Pa3JI0KECHUH MHOTOYJICHOB HA MHOXKHUTEJIH,

— yMemb  pEIIaTb CHUCTEMbI JIMHEHHBIX YpaBHEHWW C JBYMS TICPEMCHHBIMH U
MPUMEHSTh UX MPU PEIICHUH TEKCTOBBIX 3a7a4.

e Aureopa -8
Hcnonv3o6ams ipu pellIeHUA MAaTEMAaTUYECKUX 3aja4, UX 00OCHOBAHUU U MPOBEPKE
HAWJIEHHOTO PeIlIeHUs] 3HAHHE O:
- anreOpanyeckoi IpoOu; OCHOBHOM CBOWMCTBE JIpOOU;
- TpaBWIAX JACUCTBUH C aireOpandecKUMu IPpoOSIMH;
- CTEMEHSX C LETBIMH MOKa3aTeIsIMU U UX CBOWCTBAX;
- CTaHJapTHOM BHUJIEC YUCIA;

- QyHKIHAX y = kx+b, y=x2, y = K , IX CBOMCTBax W rpadukax;
X

- TIOHSITHM KBaJPaTHOTO KOPHA U apu(PMETUYECKOTIO KBAJAPATHOTO KOPHS;

- CBOICTBax apu(pMeTHUECKUX KBAPATHBIX KOPHEW;

- yHKuHH y = /x , €€ cBOWCTBax U rpaduKe;

- (hopmyIe sl KOpHER KBaIpaTHOTO YpaBHEHUS,

- Teopeme Buera ais npuBe1€HHOTO U 00ILEro KBapaTHOTO YpaBHEHUS;

- OCHOBHBIX METOJaX pEIIEHUs LEJIbIX pPalUOHAIBHBIX YPaBHEHUW: METOE
Pa3IoKEHNS HA MHOYKUTEIN U METOJE 3aMEHbBI HEM3BECTHOM;

- METOJI€ pelIeHUs JPOOHBIX PAllMOHAJIBHBIX YPaBHEHUI;

- OCHOBHBIX METOJIaX PEUIEHUSI CUCTEM PALMOHAIBHBIX YPABHEHUM.

- cokpawamo anredpandeckue apoou;

- 6bINOAHAMb apuPMETHUECKHE NEHCTBUS C anredpanyecKuMu ApoOsIMu;

- UCNONIL308aMb CBOMCTBA CTENEHEN C LIEBIMU MOKAa3aTeIsIMU IPYU PELICHUU 33/1aY;

- 3aNUCHIBAMb YUCIA B CTAHIAPTHOM BUJE;

- 8bINOIHAMb TOKAECCTBEHHBIE MPE0OPA30BAHMS PALlMOHATBHBIX BBIPAKEHUN;

. k .
- cmpoumsb rpapuku GyHKIUHA y =kx+b, y=x%, y=— U MCIOIb30BaTh UX CBOKCTBA
X

IPU PEIICHUY 3a]1a4;

- 8bluUCaAMb APUPMETHICCKHE KBaJIpaTHBIC KOPHU;

- npumensms CBOMCTBA apU(METHICCKUX KBAIPATHBIX KOPHEH MpH PEIICHUH 3a]1a4;

- cmpoums Tpaguk QYHKIMH y =+/X M HCIOIB30BaTh €r0 CBOWCTBA MPH PELICHUH
3ajad4;

- peuiamb KBaAPATHBIC YPaBHEHUS,

- npumenams TeOpeMy Buera npu pemenuu 3anay;

- peuwiams 1EJbIE PAMOHATIBHBIE YPABHEHUS METOJOM PA3JI0KEHUS HA MHOXKUTEIIH U
METOAOM 3aMEHBI HEM3BECTHOM;

- peuiamsv NPOOHBIC YPABHEHUS;



- peuwiams CUCTEMBI PAllMOHAJIBHBIX YPABHEHUN;
- pewiams TEKCTOBbIE 33Ja4M C MMOMOILBIO KBAJAPATHBIX U PAMOHAIBHBIX YPaBHEHUI
U UX CUCTEM;
- HAX0O0UMb PEIICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJa4, B KOTOPBIX
UCIIOJIB3YIOTCS MATEMATUYECKUE CPECTBA;
- co30aéamb TPOAYKT (pe3yJbTaT MNPOEKTHOW MESATENbHOCTH), ISl U3Y4YEHUs H
ONMCAHUS KOTOPOTrO MCIOJIb3YIOTCS MAaTEMATHUYECKUE CPEICTBRA.
— yMETb BBITIOJIHATH TOXKJECTBEHHBIE PE0Opa30BaHus PALIMOHAIBHBIX BBIPAKEHUI;
— HMMETh MpeACTaBICHUE 00 HUPPALMOHAJIBHBIX YHCJIAX, YMETb BBINOJIHATH
npeoOpa3oBaHus, COAEPKAIINX KOPHU;
— YMETh pElIaTh KBA/IPATHBIE YPABHEHUS, PALlMOHATIBHbBIE YPABHEHUS U IPUMEHSTh UX
K PELICHUIO 33/1a4;
— yMETh peliaTh JUHEHHBIC HEPABEHCTBA C OJTHOW IEPEMEHHOM U UX CHCTEMBI;
— MPUMEHSATh CBOWCTBA CTENEHM C LENbIM IIOKa3aTelieM B BBIYMCICHHUSIX U
npeoOpa3oBaHUsIX;
— WMETh HavaJIbHbIE TIPEJICTABICHUS O COOpE U IPYIIIUPOBKE CTATUCTUYECKUX JaHHBIX,
UX HaTJSIAHOW UHTEPIPETALINU.

o Aureopa-—9

Hcnonvzoeams TpU PEIICHHMH MaTEMaTHYECKUX 3aJlady, UX OOOCHOBAaHUM U MPOBEPKE
HAaWJICHHOTO PELICHHs] 3HAHUE O:

- CBOICTBaX YHCIIOBBIX HEPABEHCTB;

- METOJIaX peLIEHUs JTUHEHHBIX HEPABEHCTB;

- CBOICTBax KBaJIpaTUYHON (DYHKIIHH;

- METOJIax pellIeHUsI KBaJAPATHBIX HEPABEHCTB;

- METOJI€ MHTEPBAJIOB JIJIsl PELICHUS PAllMOHAIbHBIX HEPABEHCTB;

- METOJIaX PEIEHUsI CUCTEM HEPABEHCTB;

- cBO¥icTBax ¥ rpaduke GyHKIUH y = X" IPU HATYPATIBHOM N;

- ONPENEIICHNH U CBOMCTBAX KOPHEW CTENEHU N,

- CTENEHSX C pallMOHAIBHBIMU MTOKA3aTENISIMU U UX CBOMCTBAX;

- OIpEJEJICHUH U OCHOBHBIX CBOMCTBaX apupmeTrnueckoil nporpeccuu; Gpopmyiie 1is
HAXOXKJEHUSI CyMMBbI €€ HECKOJIbKHX MEPBBIX YWICHOB;

- OMNpPEIEJICHUH U OCHOBHBIX CBOMCTBaX r€OMETPUUYECKOM Mporpeccuu; hopmye s
HAXOXKJIEHUSI CyMMBI €€ HECKOJIbKHX MEPBBIX YWICHOB;

- dopmysie i CyMMBI OCCKOHEUHOW TE€OMETPHUYECKON  IMPOrpPEecCHrd  CO
3HAMEHATEJIEM, MEHBILIUM 10 MOJLYJIIO €MHUILIBI.

- Ucnonv3zoéams CBOWCTBA YUCIOBBIX HEPABEHCTB I TPE0Opa30BaHusl HEPABEHCTB;

- 00Ka3vl8amb NPOCTEHIINE HEPABEHCTBA,;

- pewiams JIMHEWHBIE HEPABEHCTBA;

- cmpoums TpauK KBagpaTUYHONW (YHKIUU M HCIOJIB30BATh €ro MPH PEHICHUU
3a/ay;

- pewiams KBaJIpaTHbIE HEPABEHCTBA;

- pewiams pallMOHaJIbHbIE HEPABEHCTBA METOJIOM UHTEPBAJIOB;

- peuiams CUCTEMbI HEPABEHCTB;

- cmpoums TpapukK (QYHKIHMH Y = X" [PH HATypaJIbHOM NU KCIOJB30BaTh €ro MpH
pEIIEHUM 3a1ay;



- HaxoO0umbs KOPHU CTETEeHHU N;

- UCNOJIb308aMb CBOMCTBA KOpHEHN CTCICHU Nopu TOKIECTBEHHBIX
npeo0pa3oBaHUsAX;

- HaxoOumbs 3HAYEHUS CTETICHEN C pallMOHATbHBIMU MTOKA3aTEISIMU;

- peuiams OCHOBHBIC 3a7]a4l Ha apU(METHIECCKYIO U T€OMETPUUYECKYIO IIPOTPECCUH;

- HaxoOums CyMMY OECKOHEYHOM T'€OMETPHUYECKON IMPOTPEeCCHM CO 3HaMEHaTEJIeM,
MEHBIIINM 10 MOJIYJIIO €IUHUIIBI;

- HaxoOumv PEUIEHUS «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
HCIIOJIB3YIOTCSI MaTeMaTHYECKHUE CPEJICTRA.

2.Coaep:xanue yueOHOro npeamera «AJjaredpa»

7 —9 KJjaccoB
e 7 KJjacc:

1. Bbipa:keHus, TOKIeCTBA, yPABHEHHS.

YucnoBble BbIpaXeHHs ¢ mepeMeHHbIMU. [IpocTeiimne mpeoOpa3oBaHMs BBIPAKEHHI.
YpaBHeHHE, KOPEHb ypaBHEHUsA. JIMHEWHOE ypaBHEHHE C OJHOM MEepeMeHHOU. Pemienwne
TEKCTOBBIX 3a71a4 METOJOM COCTABJIEHUS ypaBHEHUN. CTATHCTUYECKNAE XaPAKTEPUCTUKH.

OcHosHas yenb — CHUCTEMATU3UPOBATh W OOOOMIMTH CBEAEHUS O NPEOOpa30BaHUAX
anredpanyecKnX BbIPAXKEHUI U pEIEHUN YPAaBHEHU ¢ OJHOW TEPEMEHHOM.

[lepBas TeMa Kypca 7 Kitacca sIBISETCS CBA3YIOIIUM 3BEHOM MEXKIY KypCOM MaTeMaTHKH
5—6 kjaccoB M KypcoMm anreOpbsl. B Hell 3akpemisiorcs BBIYMCIUTENbHBIE HaBBIKH,
CUCTEMATU3UPYIOTCS W 0000LIal0TCA CBEAEHUS O MpeoOpa3oBaHUSAX BBIPAKEHUH U
pELIEHUH YPAaBHEHUM.

Haxoxxnenue 3HaueHWW YHCIOBBIX U OYKBEHHBIX BBIPAXKEHUN JJaeT BO3MOXKHOCTh
IIOBTOPUTh C YYalIMMHUCS MNpaBWJIa JCHUCTBUM C pALMOHAJIBHBIMU YHUCIAMH. YMEHUSA
BBITIOJIHATH apu(METUUYECKUE JCHCTBUS C pPAllMOHATBHBIMUA YHCIIAMHU SIBIISIOTCSI OTIOPHBIMU
Ui Bcero Kypca anreOpbl. ClieqyeT BBISICHUTb, HACKOJIbKO TPOYHO OBJIAJENIM UMU
ydaluecs, 1 B cllydae HEOOXOJMMOCTH OPraHM30BaTh MOBTOPEHUE C LETbIO JIMKBUJIALUU
BBISIBJICHHBIX MP0o0OeoB. Pa3zBUTHIO HAaBBIKOB BBIYMCICHUNA JOJIKHO YAENSTHCS CEPbE3HOE
BHUMAaHME U B JIaJIbHEHIIEM IIPU U3YyYEHUHU JPYTUX TEM Kypca ajreOpsbl.

B cBsI3u ¢ pacCMOTpEHHEM BOIPOCA O CPABHEHWH 3HAYEHUIN BBIPAKEHHUM PACIIMPSIOTCA
CBEJICHUS O HEPABEHCTBAX: BBOJATCS 3HAKM HEPABEHCTB, JAETCS NOHATHE O JBOMHBIX
HEPABEHCTBAX.

[Ipu paccMoTpeHnn npeodpa3oBaHUil BhIpaXKEHUN (OPMaTbHO-ONIEPATUBHBIC YMEHUS
OCTAlOTCsl Ha TOM K€ YPOBHE, y4alllyecs MOJHMMAIOTCA Ha HOBYIO CTYIIEHb B OBJIAJCHUU
Teopuer. BBOIATCA TMOHATHS «TOXIAECTBEHHO PAaBHBIE BBIPAKEHUA», «TOXKIECTBOY,
«TOXJIECTBEHHOE MpeoOpa30oBaHKUe BBIPAXKEHUN», COAEpKaHUE KOTOPBIX OYJET MOCTOSIHHO
pacKpbIBAaTHCS U YIIIYOJIATHCS MIPU U3YUEHHUH MTPE0Opa30BaHUN Pa3IMUHBIX aIreOpandecKux
BbIpakeHUi. [loguepkuBaeTcs, 4TO OCHOBY TOXK/IECTBEHHBIX MPEOOPa30BAHUN COCTABISIOT
CBOWCTBA JACMCTBUM HAJl YACIIAMMU.

VYcunmBaercs poJib TEOPETUUECKUX CBEJICHHN MPU PaCCMOTPEHUM ypaBHEHUU. C LEbI0
oOecrieueHrs OCO3HAHHOTO BOCHPHATHUS YYallMMUCS QJITOPUTMOB PEIICHUS YpPaBHEHHM
BBOJIUTCS BCIIOMOTATEJIbHOE TMOHSTHE PABHOCWJIBHOCTH YpaBHEHUM, (POPMYIHUPYIOTCA U
Pa3bACHAIOTCA Ha KOHKPETHBIX IMPHUMEPAX CBOMCTBA PAaBHOCWIBHOCTH. JlaeTcs MOHATHE
JMHEMHOIO0 YpPaBHEHUS U MHCCIEAYETCS BOIIPOC O 4YuUCIEe €ro KopHeu. B cucreme
yIpaXHEHUH 0c000€ BHHMAaHHUE YACISACTCS PCEUICHHIO YpaBHEHWH Buia ax = brpu



pa3uuHbBIX 3HaueHWsAX a u D. Ilpomomkaercs padora 1o (GOPMUPOBAHUIO y yUAIIHXCS
YMEHHUSI UCIOJIb30BaTh almnapaT ypaBHEHUW KaK CPEJICTBO JJIsl PEIIEHUSI TEKCTOBBIX 3ajay.
YPOBEHB CIOXKHOCTH 33/a4 3/1€Ch OCTAETCS TAKUM K€, Kak B 6 Kiiacce.

N3yueHne Tembl 3aBepllaeTCsl O3HAKOMIICHMEM  YYalllUXCi C  [POCTEHIIUMHU
CTaTUCTUYECKUMHU XapaKTEPUCTUKAMU: CPEIHUM apu(PMETHUYECKUM, MOJOW, METUaHOM,
pa3maxom. Yuyaiuecs JOJDKHBI YMETh HMCIOJIB30BATh 3TH XApAKTEPUCTUKU MJIA aHaln3a
psila JaHHBIX B HECIOKHBIX CUTYyaIUsIX.

Konmponvuvix pabom: 1

2. CreneHb ¢ HATYPAJbHBIM MOKA3aTeJIEeM.
Cremnenb ¢ HATYpaIbHBIM HOKa3aTeneM U ee cBoiicTBa. OnnowieH. OyHKIUK y = X%, y = X°"
uX rpadukm.

Ocnognass yenb — BBIPAOOTaTh yMEHHE BBIMOJHATH ACHCTBHS HaJ CTEHCHIMH C
HaTypaJbHBIMH MOKA3aTEISIMU.

B nanHOl Teme gaeTcsl ompeleseHUE CTENEHU C HaTypajbHBIM IOKa3zaTeneM. B Kypce
MaTeMaTUKU O Kiacca ydalluecs yXe BCTPEYajucCh C MPUMEPAMHU BO3BEACHHUS YUCEN B
CTENEHb. B CBS3M C BBIUMCICHHMEM  3HAYEHWW CTENIEHM B 7/  KJacce  J1aeTcs
IIPEICTABIICHUE HAXOXXJICHUM  3HAYEHUM  CTENEHM C  IOMOILIBI0  KaJIBKYJATOpA.
PaccmarpuBaroTcss CBOMCTBAa CTENEHM C HaTypallbHbIM MOKazareineM. Ha mpumepe
JIOKA3aTesIbCTBA CBOMCTB CTEIICHH y4YallUecs BIIEPBbIE 3HAKOMSATCS C JOKa3aTeJIbCTBAMM,
IpPOBOJAMMBIMU Ha anreOpamdyeckoM Matepuaie. CBOHCTBAa CTENEHW C HaTypalbHBIM
IIOKA3aTeJIeM HAaXOAAT IPUMEHEHHE NPU YMHOXEHUM OJHOYIECHOB M BO3BEICHUU
OJIHOWICHOB B cTeneHb. [Ipyn HaXxO0KAECHUM 3HAYECHHUU BBIPAKEHUM, CONEPKAIIMX CTEIICHH,
0co00e BHUMaHUE CIlIeyeT 0OpaTUTh Ha MOPSAJIOK JIEUCTBUH.

Paccmorperne (yHKmuii y = X%, y = X°IO3BOJAET MNPOJOKHTH paboTy IIo
(GOpMHpPOBAaHHIO YMEHHMH CTPOUTh M 4uTaTh TIpaduku ¢GyHKIMI. BaxHO 00patuth
BHUMAHKE YYaluXcs Ha 0cOOEHHOCTH rpaduka QYHKIMH Y = X% rpadMK OPOXOAUT 4epPe3
HayaJio KOOpJaAuHAaT, 0cb OysBISETCS €r0 OCbI0 CUMMETPUH, TpapUK pacroioKeH B BEpXHEU
MOJIYTUIOCKOCTH.

VwMmenue crpouth rpaguku QyHKIME y = XM y = X UCIONB3yeTCs /I8 03HAKOMIIEHHUS
yUaIuXxcs ¢ TpadUuecKuM CriocoO0M pelIeHHs ypaBHEHHU.

Konmponvnvix pabom: 1
3. MHOro4/eHsl.

MHuorowieHn. Clio)KeHUE, BBIYMTAHUE U YMHOXKEHUE MHOTOWICHOB. Pasnoxenue
MHOT'OUYJICHOB Ha MHOKUTEJIH.

Ocnogénas yeno — BbIpa0OTaTh YMEHUE BBINOIHATH CII0)KEHHUE, BHIYMTAHNUE, YMHOKEHHE
MHOTOWICHOB U Pa3ji0KeHHE MHOTOUJICHOB HA MHOKUTEIH.

JlanHasi TeMa urpaetr (pyHIaMEHTaJbHYIO POJb B (DOPMUPOBAHUM YMEHHMS BBINOJIHATH
TOXJIECTBEHHbIE TpeoOpa3oBaHus aireOpandeckux BblpaxkeHuil. dopmupyembie 37eCh
(bopMalIbHO-OTIEpATUBHBIE YMEHUS SIBJIAIOTCS OMNOPHBIMM MpPU H3YYEHUU JEHUCTBUU C
palMOHANBHBIMU JPOOSMHU, KOPHSIMH, CTENIEHSIMU C PALIMOHATLHBIMU MOKA3aTEISIMU.

W3yyeHue Tembl HAUYMHAETCA C BBEACHMS MOHSATUH MHOTOYIEHA, CTAaHAAPTHOIO BUAA
MHOTOWIEHA, CTENIEHH MHOrowieHa. OCHOBHOE MECTO B 3TOM TEME€ 3aHMMAIOT aJTOPUTMBI
JNEUCTBUN C MHOTOWIEHAMHU — CJIO’KEHHE, BBIYUTAHUE U YMHOXKEHHUE. Y4Yallluecs TOJKHBI
IOHUMATh, YTO CYMMY, Pa3HOCTh, IPOM3BEIECHHE MHOTOYJIEHOB BCEI/1a MOYXKHO MPEICTABUTH
B BUJE MHOroujeHa. [[efCTBHS CIOXKEHHs, BBIYMTAHUS M YMHOXKEHHSI MHOIOYJIEHOB
BBICTYNAIOT KaK COCTAaBHOM KOMIIOHEHT B 3aJaHUSX Ha MpeoOpa3oBaHMs LIEIBIX



BEIpakeHnid. [loaToMy HerenecooOpa3sHo TEepPexXoAuTh K KOMOMHUPOBAHHBIM 3aJaHUSM
MpEeXE, YeM YCBOCHBI OCHOBHbBIE aJITOPUTMBI.

Cepbe3Hoe BHHMaHUE B JTOM TeMmMe YJIeNseTcss pPa3oKEeHUI0 MHOTOWICHOB Ha
MHOXXHUTEIIA C TIOMOINBIO BBIHECEHHUS 3a CKOOKH OOIEro MHOXHUTEISI M C TIOMOIIBIO
rpynnupoBkd. COOTBETCTBYIOIIME MPeoOpa30BaHus HaXOAAT IIMPOKOE MPUMEHEHUE KaK B
Kypce 7 Kilacca, Tak U B MOCIIEIYIONINX KypcaX, 0COOCHHO B JCHCTBUSAX C palliOHAIbHBIMU
JTPOOSIMHU.

B nmaHHOW TeMme ydyamuecs BCTPEUYalOTCA € IpPUMEpaMH  HCMOJb30BAHMS
paccMaTpuBaeMbIX MpeoOpa3oBaHUN NpPHU PEIICHUH Pa3HOOOpa3HBIX 3a7ad, B YaCTHOCTHU
P PEIICHUH YpaBHEHUI. DTO MO3BOJISIET B XOJI€ U3yUEHHUS TEMBI MIPOJIOJKUTH pabOTy MO
GbOpMHpPOBAHNWIO YMEHHsI peliaTh ypaBHEHHWS, a TaKXKe pemarh 3aJadyd  METOJI0M
COCTaBJICHUSI YpaBHEHUW. B 4YHMCIO yNpaKHEHHWM BKJIIOYAIOTCS HECJIOXKHBIC 3aJaHHUsl HA
JI0OKa3aTEIbCTBO TOXKIAECCTBA.

Konmponvuvix pabom: 1
4.  DopMyJibl COKPAIIIEHHOT0 YMHOKEHUS.
®opmynsl (a + b)? =a?+ 2ab + b2, (a £b)*=a®+ 3a’h + 3ab? £ b (a £ b) (@*> + ab +

b2) = a® b3 Ilpumenenue (opMyn COKpPALIEHHOTO YMHOKEHHS B IPEOOPA30OBAHHAX
BBIPAKCHUM.
Ocnoenasi yenb — BBHIPAOOTaTh YMEHHE IIPUMEHATH (OPMYJIBI  COKPAIIEHHOTO

YMHOXKEHHSI B TIPEOOpPA30BAHUSAX METbIX BBIPAKEHUNH B MHOTOWICHBI U B Pa3JIOKCHHUH
MHOTOYWICHOB Ha MHOXHUTEIH.

B nanHoii Teme mnpomomkaercs pabota 1Mo (QOPMUPOBAHUIO Yy YYaIIUXCS YMEHUS
BBITIOJIHATH TOXJACCTBEHHBIE MPEeoOpa3oBaHus LENbIX BbIpakeHHil. OCHOBHOE BHUMAaHUE B
TeMme yuensercs popmynam (a - b) (@ + b) = a? - b?, (a £ b)? = a? £ 2ab + b?. Yuamuecs
JIOJKHBI 3HATh 3TH (QOPMYIBI U COOTBETCTBYIOIIME CIOBECHBIE (DOPMYIUPOBKH, YMETh
NPUMEHATH WX KaK «CJIeBa HApPaBo», TaK U «CIIpaBa HAJIEBOY.

Hapsy ¢ ykasaHHBEIMH paccMaTpHBaloTCs Takxke GopMydsl (a  b)® = @+ 3a%b + 3ab? +
b, a®* £ b® = (a £ b) (a* + ab + b?). OnHako OHM HAXOJAT MEHBbLIEE IPUMEHEHHE B KypCe,
MO9TOMY HE CIIe[lyeT M3JIMIIHE yBIIEKATHCS BBHIMOJTHEHHEM YIMPaKHEHWH Ha MX HCIOJB30-
BaHUE.

B 3akimrounTenbHOM YacTH TEMbl pacCMaTPUBACTCS MPUMEHEHUE Pa3UYHBIX MPUEMOB
pPa3oKeHUs] MHOTOWJIEHOB HAa MHOXKHUTENH, a TaKXe HCIOJb30BaHUE MpeoOpa3oBaHUM
IEJIBIX BBIPAKEHUHN I pEIIeHUs MUPOKOTO KpyTa 3a/1ad.

Konmponvnoix pabom: 2
5. dyHKIMHA.

@OyHkius, obnacte omnpenenacHus (QyHKIUU. Bpuucinenue 3HaUYeHWE QYHKIUU TI0
dbopmyne. I'papuk pynkuuu. I[Ipsimas mpomopuuoHaIbHOCTH M €€ rpaduk. JIuHelHas
byHKUMS U ee TpaduK.

OcHogHast yeib — O3HAKOMUTH YyYANIMXCA C BaXKHEHIIMMH (PYHKIIMOHATHHBIMU
MOHATUSAMHU U ¢ TpapuKaMu IPAMOU MPOTIOPIIMOHATBHOCTH W JIMHEWHOW (DYHKIIMH OOIIEeTro
BUJIA.

JlanHasi Tema SBISETCS HAYalbHBIM OSTallOM B CHCTEMATHYECKOH (YHKIIMOHATHLHOU
MOTOTOBKE YYaIlIUXCA. 3/1eCh BBOASTCS TaKue MOHATHS, KaK (PyHKIIUS, apryMeHT, 00J1acTh
onpeneneHust GpyHkuun, rpaduk Gyakmun. OyHKINUS TPAKTYETCsS KaK 3aBUCUMOCTH OJIHOM
MEePEMEHHON OT APYroi. Ydammecs moJydaroT MepBoe MPEACTABICHHE O CITOCO0ax 3aaHus
dbynknuu. B ganHOM TeMe HaumHaeTcs padoTa 1mo (GOPMHUPOBAHUIO Y YUAIIUXCS YMEHUN



HaXoAWTh MO QopMmyae 3HauyeHHE (YHKIMU [0 HU3BECTHOMY 3HAUYCHHUIO apryMEHTa,
BBITIOJIHATH TY K€ 3aJa4y 1Mo rpaduKy U peuarhb 1no rpaduky o0paTHyro 3a7auy.

@OYHKIMOHAIBHBIE MOHATHS MMOIYYal0T CBOI0 KOHKPETU3ALMIO NPU U3YUEHUU JIMHEHHON
(GYHKIIMM ¥ €€ YaCTHOTO BHJAa — MPSMOM MPOMOPIHHOHATBHOCTH. YMEHHUS CTPOUTH U
YUTATh IpaUKU 3TUX (PYHKIMH IIUPOKO UCIIONB3YIOTCS KaK B CAMOM Kypce ajreOpsl, Tak U
B Kypcax TE€OMETpUM U (QU3MKU. Ydaluecss IOJDKHBI IMOHMMATh, KaK BIMSET 3HAK
K03 duIreHTa Ha PacHoI0KEeHHEe B KOOPAUHATHOM TIOCKOCTH rpaduka GpyHKmu y = Kx,
rae 1 K # 0, kak 3aBHCHUT OT 3Ha4eHWIK Wb B3amMHOE pacroyioxeHue TpaduKoB ABYX
byHkmit Bugay = kx + b,

®dopmupoBaHue BceX (QYHKIMOHAIBHBIX MOHATUNH U BbIPAOOTKAa COOTBETCTBYIOIIMX
HABBIKOB, a TaKXK€ HM3yueHHWE KOHKPETHHIX (DYHKIMI COMPOBOXKIAIOTCS PACCMOTPEHUEM
IPUMEPOB PEAbHBIX 3aBUCUMOCTEH MEXIy BEIMYMHAMH, YTO CIOCOOCTBYET YCHUIICHUIO
MPUKIJIATHON HAMPABIEHHOCTH Kypca aareOpsbl.

Konmponvuvix pabom: 1
6. Cucrembl JUHEHHBIX YPaBHEHHH.

Cucrema ypaBHeHMI. PemeHue cHCTEMBI JOBYyX JIMHEWHBIX YPAaBHEHUM C JBYyMS
NEPEMEHHBIMU M €ro TIeOMETpUYEecKas HHTepIpeTanus. PemieHue TEKCTOBBIX 3a/1ay
METOJIOM COCTaBJICHHUS CUCTEM YPAaBHEHMIA.

Ocnoénas yenb — 03HAKOMUThH YYalllUXCsl CO CIOCOOOM pELIeHMs] CUCTEM JIMHEHHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMH, BBIpa0OTAaTh YMEHHE pEIlaTh CUCTEMbl YpaBHEHUH U
IPUMEHSATH UX MPU PELICHUH TEKCTOBBIX 3a1a4.

N3yueHne cucteM ypaBHEHHI pacrpenensercs Mexay Kypcamu 7 U 9 kmaccoB. B 7
KJIACCE BBOJUTCS MTOHATUE CUCTEMBI U PACCMATPUBAIOTCSI CHCTEMBI JIMHENHBIX YPABHEHUI.

W3nokeHne HaYMHAETCS C BBEICHUS MOHATHUS <«JIMHEHHOE YpaBHEHUE C JBYMs
nepeMeHHbIMI». B cucteMy ynpa)xHeHUN BKIIOYAKOTCS HECJIOXKHBIE 3aJaHUSl Ha pelIeHUe
JIMHENHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU B LEJIbIX YHCIIAX.

dopmupyeTcst ymeHue cTpouts rpaduk ypaBaenusia + by = ¢, rae a # 0 unu b# 0, npu
pa3uuHbIX 3Ha4YeHHUAX a, D, c. BBemeHwe rpadudeckux o0pa3oB TAaeT BO3MOKHOCTH
HarJISAHO MCCIEN0BATh BOIPOC O YUCIIE PELIEHUN CUCTEMBI JIBYX JMHEWHBIX YPAaBHEHUU C
JBYMS IEPEMEHHBIMM.

OCHOBHOE MECTO B JIAHHOW TEME 3aHMMAET U3YYEHHUE aJrOPUTMOB PELICHUS CHUCTEM
JIBYX JIMHEWHBIX YPaBHEHUU C ABYMs MEPEMEHHBIMU COCOOOM IMOJICTAaHOBKU M CHOCOOOM
ClI0KeHUs. BBeneHne cucrteM Mo3BOJSET 3HAYUTENBHO PACIIMPUTE KPYT TEKCTOBBIX 33]1a4,
pelIaeMbIX C MOMOIIbIO ammapara anreOpel. [IpuMeHeHHe cucTeM ympoIlaeT Mpolece
nepeBojia JaHHBIX 3a7a4i ¢ OOBIYHOTO fA3bIKA Ha SI3bIK YPABHEHUH.

Konmponvnvix pabom: 1

7. IloBTOpEHME.

OcHnoenas  yenv. lloBTOpUTh, 3aKpenuTb W 0000mUTH OCHOBHBIE 3YH,
IIOJIy4YE€HHBIE B 7 Kjacce.
Konmponvuvix pabom: 1

e 8 KJiacc:

1. PanmoHanbHbIE APOOH.
PanmonanpHast  1poOb. OCHOBHOE  CBOKMCTBO  JIpoOH, COKpaIlleHHE JpoOeH.

. k
ToxxmecTBeHHbIE MPeoOpa3OBaHMsS  PAIMOHANBHBIX — BhIpOKEHUNA.DYHKIUA y=— H €€
X

rpaduk.



OcHnosHas yenb — BBIPAOOTATh YMEHWE BBITIOJHSATH TOXKIECTBEHHBIE MPEOOPA30BaAHUS
paLMOHATIBHBIX BBIPAKECHUMU.

Tak kak ACHCTBUS C palMOHATBLHBIMHU IPOOSMH CYIIIECTBEHHBIM O0pa3oM OMHPAIOTCS Ha
JEUCTBUAS C MHOTOWIEHAMH, TO B Hadalleé TEMbl HEOOXOAMMO TMOBTOPUTH C YYAIIUMHCS
npeoOpa3oBaHUsI IIEJIBIX BEIPAKEHUH.

['maBHOE MeCTO B JaHHOM TeME 3aHUMAIOT AJITOPUTMBI JCHUCTBUM JpoOsSMU. Ydariuecs
JOJDKHBI IOHUMATh, YTO CYMMY, Pa3HOCTb, MPOU3BEJCHNE U YaCTHOE IpoOei Bceraa MOKHO
NpeACTaBUTh B BuJe Japoou. IlpuoOperacMble B JaHHOM TeME YMEHHMS BBINOJHATH
CJIOKCHHE, BBIYMTAHHE, YMHOXEHHWE U JIeJieHue JApoOed SABIAIOTCA  OMOPHBIMHU
npeoOpa3oBaHUsIX IPOOHBIX BhIpakeHU. [IoaTOMY MM cieayeT yaeauTh 0co00e BHUMaHHUE.
HenenecooOpa3Ho mnepexoauTh K KOMOWHHPOBAHHBIM 33JlaHWsSM Ha BCE JEHCTBHS C
IpoOsiMU TIpeXkie, ueM OyAy YCBOCHBI OCHOBHBIC aJrOPUTMBI. 3a/IaHUSI HA BCE JICUCTBUSA C
IpOoOSIMUA HE JTOJDKHBI OBITh HM3JIUIIHE TPOMO3IKUMH U TpyAoeMKuMU.llpm HaxoxmeHun
3HAYeHUU ApoOel AaroTcs 3aJjaHus Ha BBIUMCIICHHS C MIOMOIIBIO KallbKyJliaTopa. B nanHoi
TEME PACIIUPSAIOTCS CBEICHUS O  CTAaTUCTHUYECKHX  XAPAKTEPUCTUKaX.  BBoautcs
MOHATUE CPEIHETO0 TapMOHUYECKOTO PANAa TMOJIOKHUTEIbHBIX 4Yucel.M3yueHne TeMbl

. k
3aBEPILIAETCA PACCMOTPEHUEM CBOMCTB rpauKaQpyHKIUHU y = —.
X

Konmponvuvix pabom: 2

2. CreneHb ¢ HeJbIM MOKAa3aTeJieM. JJIeMEHThI CTATUCTHKH.

CreneHp C LenbIM NOKazaTeaeM M ee cBoiicTBa. CraHmapTHbIM BuJ uncia. HauanbHbie
CBeJIeHUs 00 OpraHu3aIuu CTAaTUCTUUYECKUX HCCIICOBAaHUM.

OcHnosHas yenb — BbIPaOOTATh yMEHUE TPUMEHSATH CBOMCTB, CTENEHU C IEJIBIM
MoKa3aTelieM B BBIUMCICHUSIX U MpeoOpa3oBaHusiX chopMupoBaTh HadaIbHBIC
NpeACTaBlIeHUsT O cOOpe W TPYIINHUPOBKE CTATUCTUYECKUX JAHHBIX, HMX HarJsIHOU
MHTEPIPETALINH.

B »3T0if TemMe GopMynaMpyrOTCS CBOWCTBA CTENEHUM C LEJIbIM MoKa3areiaeM. Meroa
JIOKA3aTeIbCTBA JTHUX CBOMCTB TOKA3bIBACTCA HA IMPUMEPE YMHOXKEHHUS CTEIECHEH C
OJMHAKOBBIMM OCHOBaHMSIMH. JlaeTcsi MOHATHE O 3alKUCU YHWCIIa B CTAHAAPTHOM BHJIE.
[IpuBoaATCS TIpUMEPHI UCIOIB30BaHUSI TaKOM 3amucy B (PU3UKE, TEXHUKE M JAPYrux 00-
JIACTSIX 3HAHUMU.

VYyamumecss monay4yaroT HayaldbHbIE TMPEACTABICHHUS 00 OpraHu3alud CTATUCTUYECKUX
ucciaenoBanuii. OHM 3HAKOMATCS C TOHATUSIMH TE€HEpPAJbHOM ©  BBIOOPOYHOM
CcOBOKynHOCTH. [IpuBOAsATCS mpuMeEpbl NPEACTABICHUS CTATUCTUYECKUX AHHBIX B BUJE
Ta0JIMI] YaCTOT U OTHOCUTEIBHBIX YACTOT. YUYallUMCs MpeAaraloTcs 3aJaHus Ha HaXOXK-
JeHue T0 TaOJuIle YacTOT TaKUX CTAaTUCTHYECKUX XapPaKTePUCTUK, KaK CpeaHee
apumeTnyeckoe, Moja, pazmax. PaccMarpuBaercs BONpOC O HArJSAHOM MHTEpHpeTaluu
craTucTuueckor  mHopMamuu.  M3BecTHble  ydamuMmcsi — CIOCOOBI  HATJISITHOTO
MPEACTaBICHUS] CTATUCTUYECKUX JTAHHBIX C MOMOIIBIO CTOJIOYATHIX U KPYTOBBIX JUATPAMM
pacCIIMPSIOTCA 32 CUET BBEICHUS TAKUX MOHATUM, KaK TTOJIMTOH U TUCTOrpaMma.
Konmponvuvix pabom: 1

3. KBaapaTHble KOPpHH.

[Tonarue 00 wpparmoHadbHbIX YHuciax. OOmMe CBeACHUS O JACHCTBUTENIBHBIX YMCIIAX.
KBaapartueiii kopenb. [loHATHE O HAXOXACHUM MPUOIMIKEHHOTO 3HAYCHHUS KBaJIPATHOTO
kopHsi. CBoiicTBa KBaapaTHbIX KOpHeil. [IpeoOpazoBanusi BBIpaKEHHUH, COACpPIKAIIUX
KBajpaTHbIe KOpHU. DYHKIHUSA y = +/x , €e CBOiCTBA U IpaduK.



Ocnognasa yenb — CHUCTEMATU3UPOBATh CBEAEHUS O pAUUOHAIBHBIX YHUCIAX M JaTh
IpeCTaBlICHUEe 00 MppAIMOHANBHBIX YMCIIAX, PACIIUPUB TEM CaMbIM MOHATHE O YHCIIE,;
BbIpa0OTaTh YMEHHE BBIMOIHITH MPeoOpa30BaHMUs BBIPAXKEHHUH, COAEpKAIIUX KBaJpaTHBIC
KOPHU.

B naHHOM TeMme yuammpecs IONY4YarOT HA4daJbHOE IIPEACTABICHHE O IIOHATHU
neiictBuTenpbHOro yucaa. C 3Toi 1eiablo 0000111at0TCsl U3BECTHBIE YUalllUMCsl CBEACHUS O
palMOHANBHBIX 4Kciax. [ BBEACHMS NOHATUS UPPALMOHAIBHOIO YHCIIA HCIOJIB3YETCs
VMHTYUTHBHO IIPEACTABICHUE O TOM, YTO KAXKJbII OTPE30K UMEET JUIMHY U ITIOTOMY Ka)XIOu
TOYKE KOOPAMHATHOW NPSIMOM COOTBETCTBYET HEKOTOpoe uucio. IlokaseiBaeTcs, 4TO
CYLIECTBYIOT TOUKH, HE UMEIOIIUE PAIUOHATIBHBIX a0CLUCC.

[Ipn BBenEeHUU MOHATHUSA KOPHS IOJIE3HO O3HAKOMMTH YYAILUXCS C HAXOKIECHUEM KOPHEH C
IIOMOILBIO KaJIbKYJIATOPA.

OcCHOBHOE BHUMAaHHE YACNACTCA MOHIATUIO apU(METHUYECKOro KBAJAPATHOTO KOPHSI H
CBOICTBaM apu(METHUYECKHX KBaJpaTHBIX KOpHEH. J[oKa3bIBalOTCS TEOPEMBI O KOpPHE M3

TIPOM3BENEHHSA M IPOOH, a TaKKe TOXKAECTBO a’ =|a|, KOTOpHIE TIONYYalOT NPUMEHEHHE B

npeo0pa3zoBaHUAX BbIpAXKEHU, ColepKalluX KBaapaTHble KOpHU. CrienanbHOe BHUMAaHHUE
yIAENAETCS OCBOOOKIEHUIO OT MPPALMOHAIBHOCTA B 3HAMEHATENE IpOOU B BBIPAKECHUSIX
a a
NCRNERN
UCIIOJIB3YETCSl KaK B CAMOM Kypce anreOphl, Tak U B Kypcax F€OMETpPUH, alireOpbl U Hadasl
aHaJIn3a.

[Iponomxkaerca paboTa MO pPa3BUTUIO (PYHKIIMOHAJIBHBIX MPEACTABICHUN y4YalllUXCH.
PaccmarpuBarorcs (GyHKIMS 6=+/6, ee cBoiictBa M rpaduk. Ilpu usydeHuM QyHKIUH

BHUA YMeHuenpeoOpa3oBbIBaTh BBIPAKECHUS, COAEpXKAIIME KOPHHU, YacTo

= \/x TTOKa3bIBACTCS €€ B3aUMOCBSI3b C Kimei v = x2, e x > 0.
y

Konmponvnoix pabom: 1

4, KBaapatHbie ypaBHeHusl.

KBanparHoe ypaBHenue. @Oopmysia KOpHEW KBagpaTHOro ypaBHeHHs. PemeHue
palMOHAJIbHBIX ypaBHEHUU. PelieHue 3amad, NpUBOIAIIMX K KBaJAPaTHBIM YPAaBHEHUSIM U
IIPOCTEUIIINM PAlMOHAIBHBIM YPABHEHHUSIM.

OcHosHas yenb — BBIPAOOTATh YMEHUS pEIIaTh KBaJpaTHbIC YpaBHEHUS W MPOCTEUIINE
palMOHAJIbHBIE YPABHEHHUS U NMIPUMEHATH UX K PEIICHUIO 3a]1a4.

B Hauane TeMbl NPUBOJATCS MPUMEPHI PEIICHUST HETIOJIHBIX KBaJAPAaTHBIX YPABHEHUN. DTOT
MaTtepuang CUCTeMaTU3upyercs. PaccMarpuBarOTCd QIrOPUTMbI  PELICHUS HETOJHBIX
KBaJIPaTHBIX YPABHEHUM PA3JIMYHOTO BUJIA.

OCHOBHOE BHUMAaHHME CJIENYET YAEIUTh PEIICHUIO ypaBHEHMH Bua ax>+ bx + ¢ =0, rae a #
0, ¢ wucnosib3oBaHHeM (opMyJbl KopHeW. B naHHOW TeMe ydammecss 3HAKOMATCS C
dbopmynamu Buera, BhIpakaroluMU CBSI3b MEXAY KOPHSIMU KBaJAPATHOTO YPABHEHHS U €T0
koddurmenTamu. OHU HUCTIONB3YIOTCA B JaJdbHEHIIEM MPH J0KA3aTebCTBE TEOPEMBI O
Pa3JI0KEHUN KBAAPATHOTO TPEXUJICHA HA JIMHEUHBIE MHOXKUTEIIH.

VYyammecss OBJIaieBalOT CIOCOOOM perieHus: JAPOOHBIX pAIMOHAIBHBIX YpaBHEHUH,
KOTOpPBIA COCTOUT B TOM, YTO PEIICHUWE TAaKUX YPaBHEHUU CBOJMUTCS K PEIICHUIO
COOTBETCTBYIOIIMX LIEJBbIX YPAaBHECHUM C MOCIEAYIOIIUM HCKIIOYEHUEM IMOCTOPOHHUX
KOpHEM.

N3ydyeHrne OaHHOW TeMbl MO3BOJSET CYHIECTBEHHO PACIIMPUThH amlnapar ypaBHEHUM,
MCIMOJIb3YEMBIX JIJIs1 PELICHUSI TEKCTOBBIX 3a]1a4.

Konmponvuvix pabom: 2



5. IloBTOpeEHHUe.

Ocnosnas yenv. 1loBTOpUTH, 3aKpenuTh W 0000mUTH OCHOBHBIE 3YH, momydeHHbie B §
KJ1acce.

Konmponvuvix pabom: 1

e 9 kiacc

1. HepaBeHncrtna.
UucnoBble HEPABEHCTBA M UX CBOKCTBA. [[0WIEHHOE CIOKEHUE M YMHOKEHUE YHCIIOBBIX
HEpaBEHCTB. JIMHEHbIE HEPABEHCTBA C OJJHOW IIEPEMEHHON U UX CUCTEMBI.
OcHnosnas ~ yenb — O3HAKOMUTBH y4YalllUXCsl C NPUMEHEHHWE: HEPABEHCTB ISl OLICHKU
3HAYCHU BBIpAXCHUM, BBIpAOOTaTh YMEHHE pellaTh JMHEHHbIE HEPAaBEHCTBA C OJHOMN
NEpPEeMEeHHON M uX cucteMbl. CBOICTBA YMCIOBBIX HEPABEHCTB COCTABIAIOT Ty 0asy, Ha
KOTOPOM OCHOBAHO PEIICHHE JIMHEWHBIX HEPABEHCTB C OAHOW mepemMeHHOM. T pemsl o
IIOWICHHOM CJIO)KEHHMM W YMHOXCHMM HEPABEHCTB HAXOIWTh MNPUMEHEHHE IIpU
BBIIIOJIHEHUH MPOCTEHIINX YIOPAKHEHWM Ha OLEHKY BBIPAXEHUU II0 METOAY TPAHMIIL.
BBoasTcs nmoHsTHs a0COIIOTHON NOTPEMIHOCTH U TOUHOCTH NMPUOINKEHUSI, OTHOCUTEIBHON
IIOIPEIIHOCTA. YMEHUS NPOBOAUTH IEIAYKTUBHBIC PACCYKICHMS IOJIy4arOT pa3BUTHE Kak
IPU J0Ka3aTeIbCTBAX YKA3aHHBIX TEOPEM, TAK W IIpU BBIIIOJHEHUM YIPAXHEHUN Ha
JI0Ka3aTEIbCTBA HEPABEHCTB.
B cBA3u ¢ penieHuMEM JIMHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHO: HACTCA IOHATHE O
YHUCJIOBBIX MPOMEXKYTKAaX, BBOJISATCS COOTBETCTBYIOIIME Ha3BaHUS U 00O3HAYEHUS.
PaccmoTpennio cucTeM HEpPaBEHCTB OJHOM IMEPEMEHHOM IPEAIIECTBYET O3HAKOMIIEHUE
YUYaILUXCS C TOHATUSAMU NIEPECEUECHUS U 00bEIMHEHNS] MHOYKECTB.
[Ipu pemreHnr HEPABEHCTB MCHOJIB3YIOTCS CBOMCTBA PABHOCUIIBHBIX HEPABEHCTB, KOTOPHIE
Pa3bACHIIOTCA HAa KOHKPETHBIX MpuMepax. Ocoboe BHUMaHUE CIIEAYET yAEIUTh OTPadOTKe
YMEHUs pelaT MpoCTeHIe HepaBeHCTBa Buaa ax >b, ax <b, ocraHOBHBIIUCH CIEIMATBHO
Ha ciydae, korgaa <0,
B 310l Teme paccMaTtpuBaeTCs TaKXKE PEIIEHUE CUCTEM ABYX JIMHEHMHBIX HEPABEHCTB C
OJIHOW NEPEMEHHOM, B YACTHOCTH TaKUX, KOTOPBIE 3allMCaHbl B BUJE JBOMHBIX HEPABEHCTB.
Koumponvnvix pabom: 1

2. KBagpaTnunas ¢pyHKums.
Oyukrus. CpoiictBa  (ynkiuii. KampaTHeiii TpexusieH. PaszioskeHue KBaapaTHOTO
Tpexunena Ha MHOkuTend. Dynknus y = ax? + bx + ¢, ee cBoiictBa u rpapuk. CreneHHas
byHKIIHS.
OcHosHas yenb — PACIIMPUTH CBEIAEHUS O CBOMCTBAaX (DYHKIINI, 03HAKOMUTH yYalTUXCS CO
CBOMCTBaMH U rpa(MKOM KBaJAPATUUHOU PYHKIIUU. I
B Hauane Tembl cHCTeMAaTH3UPYIOTCS CBelAeHUs 0 (GyHKUUAX. [IOBTOpSAIOTCS OCHOBHBIE
NOHATHUS: (PYHKIMS, ApTYMEHT, 00JacTh onpeaeneHus GpyHKuuu, rpaduk. JaroTcs moHaTus
O BO3pacTaHuWU M yObIBaHMM  (YHKIMH, MPOMEXKYTKaX  3HAKOMOCTOSHCTBA.  Tem
caMbIM coO371aeTcsl 0a3za JUisl YCBOCGHMSI CBOMCTB KBaJPAaTUUHOW M CTEIEHHOM (GYHKIMH, a
TaKKe Ui JajdbHeuero yriayOoneHus (yHKIHOHAIbHBIX MPEICTABICHUN MPH H3yYEeHUU
Kypca ainreOpbl 1 Havyall aHaJIu3a.
[ToAroTOBUTENBHBIM IIATOM K HM3YyYEHHUIO CBOWCTB KBaAPATUYHOW (PYHKIHMM  SIBISETCS
TaKXKE€ PACCMOTPEHME BONPOCA O KBAaAPaTHOM TPEXUJIEHE M €r0 KOPHSAX, BBIICICHUU
KBaJpaTa JBYWICHa M3 KBAJPATHOIO TPEXUJIEHA, Pa3JOKEHWH KBaJIpaTHOIO TPEXWIECHA Ha
MHOKUTEJIH.



U3y4enne KBaapaTHUHOW (yHKIMM HAYMHAETCS C PACCMOTPEHMs (QYHKIMHM y = ax’, ee

CBOICTB M OCOOEHHOCTEW Trpaduka, a TaKKe IPYrUX YacTHBIX BHUAOB KBaJAPAaTUYHOMN
Gynxuum — Qynkumit y = ax®> + b, y = a (x - m)?. DTu CBeleHUs HCIONIB3YIOTCS TPH
U3y4YCHUU CBOMCTB KBaJApaTHUHOM (yHKuMU oOmiero Bujaa. BaxknHo, uTOOBI ydaiuecs
NOHsUM, 4To rpaduk (QyHKIMU y = ax’> + bX + ¢ MoxkeT ObITh IOJydYeH U3 rpaduka
GyHKIMM y = ax’c NMOMOWIBIO JBYX MHApajUIelbHBIX MEPEHOCOB. IIpHeMBI MOCTPOEHHS
rpaduxa GyHknun Y = ax? + bx + ¢ 0TpabaThIBaOTCA HA KOHKPETHBIX IpuMepax. Ilpu 3Tom
oco0oe BHHMMAaHHWE CJIEAYeT YIEIUTh (POPMUPOBAHUIO Yy YyYalIUXCS YMEHHS YKa3bIBaTh
KOOPJIMHATHI BEPILIUHBI TapadoJibl, €€ OCh CHMMETPHUH, HAIPABJICHUE BETBEH apaOoibl.
[Tpu u3ydeHuu 3Toi TeMbI ajdbHENIIee Pa3BUTHE MOTYyYaET YMEHHUE HAXOAUTh MO rpaduKy
NPOMEXYTKH BO3pacTaHus M YObIBaHUS (PYHKIMH, a TaKKe MPOMEXYTKH, B KOTOPBIX
(GYHKIUS COXpaHseT 3HaK.
VYyamumecss 3HAKOMSTCSI CO CBOMCTBaMH CTENEHHOW (YHKIMM y = X'IpH YETHOM U
HEYETHOM HATypaJbHOM IOKa3arene I. BBoaurcs mnoHsTHEe KOpHs ra-i creneHd. OHH
IIOJIYyYarOT MPEICTABICHUE O HAXOXKIACHWHW 3HAYEHUN KOPHS C IOMOIIBIO KAJIBKYJSTOPA,
IIPUYEM BBIPAOOTKA COOTBETCTBYIOLIUX YMEHHI HE TpeOyeTcs.
Konmponvuwvix pabom: 1

3. HepaBeHcTBa ¢ 01HOI MepeMeHHOI
Llenbie ypaBHeHUs. [IpoOHble pannoHanbHble ypaBHEeHUA. HepaBeHCTBa BTOpO CTENEHU C
OZHOM IepeMeHHON. MeTo HHTEpPBaJIOB.
Ocnognas yenb — CUCTEMATU3UPOBATh U OOOOLIUTH CBEIEHUS O PEIIEHUU LENbIX U
JIPOOHBIX pAlMOHAJIBHBIX YpPaBHEHUH C OJHOW IEpeMEHHOM, CPOpPMUPOBATH yMEHUE
pelaTh HepaBeHCTBa Bua ax? + bx + ¢ >0 mm ax? + bx + ¢ <0, rae a # 0.
B sT0M Teme 3aBepmiacTcs M3y4eHUE PAMOHAJIBHBIX YPAaBHEHUN C OJHOM NEpeMEeHHOU. B
CBS3U C ATUM IPOBOJUTCS HEKOTOPOE 0000IIEHUE U YIITyOJIeHHe CBEACHUI 00 ypaBHEHUSIX.
BBoasTCA MOHATHS LIEJIOr0 pAallMOHANIBHOTO YPABHEHUS U €T0O CTENEHU. Y4Yaliuecs 3HaKO-
MATCSI C PELICHHEM YPaBHEHUN TPETbEH CTENEHW M YETBEPTOM CTENEHU C MOMOILIBIO
Pa3JIOKEHNS] HA MHOYKUTENIN U BBEACHUS BCIIOMOTATENIbHOW ITEpEMEHHON. MeTo peleHus
YpaBHEHUN TMyTeM BBEACHUS  BCIOMOTaTENbHBIX MNEPEMEHHBIX OyAeT  IIHPOKO
UCIOJIb30BAThCS B ajbHEHIIEM MTPU PEICHUH TPUTOHOMETPUUECKUX, JJOTapUPMHUUECKUX U
JIPYTUX BUJIOB YPABHEHUM.
Pacmmpsitorcst cBeneHust 0 penieHUuH JIPOOHBIX PAIMOHAIBHBIX YpaBHEHUH. Ywyariuecs
3HAKOMSTCS C HEKOTOPBIMHU CHELUATbHBIMY IPUEMAaMH PELICHUS TAKUX YPAaBHEHUU.
dopMHpOBaHKE YMEHHH peIIaTh HEPABEHCTBA BUA ax> + bx + + ¢ > 0 mm ax? + bx + ¢<O,
rae a # 0, ocyiecTBisieTcs ¢ OMOpoil Ha CBEACHUS O Tpaduke KBaAPATUIHON PYHKITUU.
VYuyamuecs 3HaAKOMATCA C METOJOM HMHTEPBAIOB, C IIOMOLIBIO KOTOPOIO PEIIAKTCA
HECJIOKHBIE pAallMOHAJIBHBIE HEPABEHCTBA.

4. HepaBeHcTBa ¢ IBYMS NlepeMEeHHbIMU
VYpaBHeHue ¢ IBYMsI IEpEMEHHBIMU U ero rpaduk. CUCTeMbl ypaBHEHUN BTOPON CTENIEHHU.
Pemienue 3ama4 ¢ MOMOIIBIO CUCTEM ypaBHEHUW BTOpPOM creneHu. HepaBeHcTBa ¢ nIByms
NEPEMEHHBIMU U UX CUCTEMBI.
OcHosHasa yenb — BBIPAOOTATh YMEHHUE pelIaTh MNPOCTEHIINE CHUCTEMbI, COJEPKaIUe
YPaBHEHHME BTOPOM CTENEHU C ABYMs NEPEMEHHBIMHM, U TEKCTOBBIE 3aJayd C ITOMOLIBIO
COCTABJICHMS TAKUX CHCTEM.
B panHHOW TeMe 3aBepliaeTCsi M3y4EHUE CUCTEM YPABHEHUW C JBYMsI IIE€PEMEHHBIMM.
OCHOBHOE BHUMaHHE YAEISETCS CUCTEMAM, B KOTOPBIX OJHO W3 YpPAaBHEHHMI NEpBOMU
CTENEHU, a IPYroe BTOPOM.



N3BecTHBIN ydamumcsi cnoco0 MOJACTAHOBKM HAXOIUT 3€Ch JalbHEHIIee NPUMEHEHHUE U
MO3BOJISIET CBOAUTH PEIICHUE TAKAX CUCTEM K PEHICHHUIO KBAJPATHOTO YPABHEHHS.
O3HakOMJICHHE y4YalllMXCsl ¢ MpPUMEpaMU CUCTEM YpPaBHEHHUU C JIBYMS MEPEMEHHBIMHU, B
KOTOPBIX 00a ypaBHEHUS BTOPOM CTEMEHH, JODKHO OCYIIECTBIATHCS C JOCTATOYHOU
OCTOPOXKHOCTBIO M OTPaHUYMBATHCS TPOCTEUIIMMU TPUMEPAMH.
[IpuBiieueHHe W3BECTHBIX YyYallUMCS TrpadHUKOB TO3BOJIAET TMPUBECTH MPUMEPHI
rpaduyecKoro pemieHuss cucteM ypaBHeHH. C MoMolbio rpaduuecKkux IpeacTaBICHUM
MOKHO HarjJsiIHO TIOKa3aTh YYalllUMCA, YTO CHUCTEMbl JBYX YpPaBHEHUH C JBYMs
MIEPEMEHHBIMU: BTOPOM CTENEHW MOTYT MMETh OJIHO, /IBA, TPH, YETHIPE PECIICHUS WA HE
MMETh PEUICHUU.
Pa3paboTanHblii MaTeMaTUYECKUH ammapar MO3BOJSET CYIIECTBEHHO PACHIMPUTH KIIACC
COAEPKATEIIbHBIX TEKCTOBBIX 3a]1a4, PEIIAEMBbIX C IOMOIIBIO CUCTEM YPABHEHU.
N3ydeHne Tembl 3aBEPIIACTCA BBEICHUEM IOHSITUNA HEPABEHCTBA ABYMsSI NEPEMEHHBIMHU U
CHUCTEMbI HEPABEHCTB C JIByMs NepeMeHHbIMHU. CBenieHus o0 rpadukax ypaBHEHHUH C IBYMS
MEPEMEHHBIMU  HCHOJIB3YIOTCA NPU WLIIOCTPALlMM  MHOXECTB PEHICHHH HEKOTOPBIX
MPOCTEUIINX HEPABEHCTB C ABYMSI IEPEMEHHBIMH U UX CUCTEM.
Konmponvuvix pabom: 2

5. DJieMeHThI NPUKJIATHON MATEMATHKH.
Marematuueckoe mojnenupoBanue. [IpouientHbie pacueTsl. [IpubIMKEeHHBIE BHIYMCICHHUS.
OcHoBHBIEC TIpaBWIIa KOMOMHATOPUKH. OTHOCUTENbHAS YaCTOTa U BEPOSTHOCTh CIYyYalHOTO
coObITus. Knmaccuueckoe ornpezenienne BeposiTHocTi. HauanbHbie cBeIeHHS O CTATUCTHKE.
OcHoénasi yenb — O3HAKOMUTH YYAIIUXCS C TOHSATUAMH IEPECTAHOBKH, Pa3MEICHUs,
COYETaHUS U COOTBETCTBYIOMUMHU (OpMyJIaMU JJIs TOJICYETA UX YMCJIA; BBECTU MOHATHUS
OTHOCHUTEIBLHON YaCTOThI U BEPOATHOCTH CIIYYalfHOTO COOBITHSI.
N3yueHne TeMbl HAYMHAETCS C PEIICHUS 3a]lay, B KOTOPBIX TPeOyeTCs COCTaBUTh T€ WM
WHbIE KOMOWHAIIMM 3JIEMEHTOB W MOJICUMTATh WX 4UCIO. Pa3bsicHseTcs KOMOMHATOpHOE
MPaBWJIO YMHOXEHHUSI, KOTOPOE HCIOJb3YeTCsl B JajbHEHIIeM Npu BbIBOJE (OpMYJ st
MOZICYETa YHWCIA NEPECTAHOBOK, PA3MEIICHUM M codeTaHud. [lpm u3ydeHum aaHHOTO
Marepuajia HEOoOXOAMMO OOpaTUTh BHUMAHHME YyYalIMXCS Ha pa3ivuve TOHATUM
«pa3MeNIeHUe» U «CoueTaHue», CPOPMUPOBATh Y HUX YMEHHE OIMpPEAeATh, O KAKOM BHJIC
KOMOUWHAIIMK UJET peyb B 3a/1aue.
B paHHOW TeMe ydamiMecs 3HAKOMATCA C HaYaJlbHBIMU CBEICHUSAMU W3 TEOPUH
BEPOSTHOCTEH. BBOIATCS TOHATHSA «CaydailHO€ COOBITHE», «OTHOCHTENIbHAS YacTOTa,
«BEPOSITHOCTD CIYYaHOTO COOBITHS». PaccMaTpuBarOTCS CTAaTUCTUYSCKUIM M KIIACCUYCCKUMA
MOJIXO/IbI K OTPEICTICHUIO BEPOSTHOCTH CIIy4ailHOTO cOObITHS. BaxkHO 0OpaTuTh BHUMAaHUE
y4aluxcs Ha TO, YTO KJIACCUUYECKOE ONPENEIIEHUE BEPOATHOCTH MOKHO IIPUMEHATH TOJIBKO
K TakuM MOJIEJIAM peajdbHbIX COOBITHM, B KOTOPBIX BCE€ MCXOJbl  SBJISIIOTCS
PaBHOBO3MOHBIMH.
Konmponvuvix pabom: 1

6. YuciaoBble MOCJI€10BATEIbHOCTH.
UucnoBele MOCIEIOBATEIBHOCTH. Apudmernueckas W TEOMETPUYECKas MPOrPECCHUH.
dopmMyJibl M-rO4JIEHa U CyMMBI MEPBBIX N WICHOB nporpeccuu. beckoHedyHo yObIBaroIas
reoOMeTpUYECKask MPOrPECCHUSL.
OcHosHas yenb — naTh TOHATHS 00 apuMeTUUECKON U TEOMETPUIECKON TIPOTPECCUSIX KaK
YHUCJIOBBIX MOCIEA0BATEIILHOCTAX 0COO0TO BUIA.
[Ipy wW3ydyeHMH TEMBbI BBOJAUTCS MOHATHE MOCIEAOBATEIBHOCTH, PA3bSICHAECTCS CMBICI
TepMUHA «N-U WIEH TMOCIEeI0BATEILHOCTHY, BBIPAOATHIBACTCS YMEHHE MCIOJIb30BaTh



UHICKCHOE O0O3HaueHHWe. OTH CBEIACHHMsS HOCST BCIIOMOTATENbHBIM XapakTep U
UCTIONB3YIOTCS AJIsl U3YYEHUS apU(PMETHUECKON U T€OMETPUIECKON MTPOTPecCuil.
PaGora ¢ dopmynamu N-ro wieHa U CyMMBbI MEPBBIX T'a WIEHOB MPOTPECCHM, MOMHMO
CBOEro0 OCHOBHOI'O Ha3HAYEHHUS, O3BOJISIET HEOJHOKPATHO BO3BPALIATHCS K BBIYUCICHUSM,
TOXKJIECTBEHHBIM MTPE0OPA30BAHUSIM, PEIICHUIO YPaBHEHUI, HEPABEHCTB, CUCTEM.
PaccmatpuBarorcs XapaKTepUCTUUECKUE CBOMCTBa  apudmeTHdecKoit U
r€OMETPUYECKOM NPOTPECCU, YTO IO3BOJIAET PACIIMPUTH KPYT MpeAJiaracMbIxX 3a/1a4.
Konmponvuvix pabom: 1

7. TloBTOpeHue (MTOrOBOE)
Ocnosnasa yenv. 11oBTOpUTH, 3aKpenuTh U 0000mKUTh OocHOBHbIE 3YH, momyudeHHbie B 9
KJ1acce.
Konmponvuvix pabom: 1

TemaTH4yeckoe INIAHUPOBAHUE C OIIPEaACJICHUEM OCHOBHBIX BH/I0B yqeﬁﬂoﬁ
JACHATCIbHOCTH.

B TeMaTnyeckoM IUIaHUPOBAHUU Pa3/eiibl OCHOBHOIO COJEP KAaHMS M0 aredpe pa3ouTh
Ha TeMbl B XPOHOJIOTUM WX M3YyUYEHHUS, [0 COOTBETCTBYIONIUM yueOHUKaM «Anredpa — 7 »,
«Aunrebpa — 8 », «Anredpa — 9 ».

OCOOEHHOCTPIO TEMAaTUYECKOTO IUJIAHUPOBAHUS SIBISETCS TO, YTO B HEM COAECPKHUTCS
ONMCAaHUE BO3MOXKHBIX BUIOB 00pPa30BATEJbHON AEATEJNbHOCTH YYAIIUXCH B IPOIECCE
YCBOEHHS COOTBETCTBYIOIIETO COJEPKaHUS, HAIIPABJICHHBIX HA JTOCTUKEHUE TTOCTABICHHBIX
nene oOydeHus. JTO OPUEHTUPYET YUUTENs Ha YCUJIIEHHE JESATeNIbHOCTHOTO IMOAXO0Ja B
00yueHUM, Ha OpraHu3alui0 pPa3HOOOpa3HOM Yy4YeOHOH AesiTeJJbHOCTH, OTBEYAIOIICH
COBPEMEHHBIM IICUXOJIOT0-NEeIArOrNYeCKUM BO33PEHHIM, HA UCIIOIb30BaHNE COBPEMEHHBIX
TEXHOJIOTUH.

Onucanune Mecra yueOHOro npeamera «AJjaredpa» B y4eOHOM IJIaHe:

B cootBeTcTBUM ¢ TpeboBaHuAMHU DeiepaibHOTO FOCYIapCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa OCHOBHOTO o0IIero obpasoBanus B 7— 9 kinaccax mpeameT «MaTemaTHuKa»
JnenuTcs Ha aBa mpenMera: «Anredpa» u «['eomerpus». OOiiee KOIMYECTBO YPOKOB
anreOpsl B Henelmo B 7 — 9 kiace — o 3 vaca; B roxy 7 — 9 xmacc — no 102 gaca, 3a Kypc
7 — 9 xmnacc Bcero 306 wyacoB. Pacmpenenenuwe y4eOHOro BpEeMEHH MEXKIY DTUMH
peIMETaMH MPECTABICHO B TAOIUIIE.

KosmnuecTBo yacos
Kypc KoanvecTBo 4acoB B roj
B HeJleJI10
Anrebpa 7 3 102
KJIAcC
Anrebpa 8 3 102
KJIacC
Anrebpa 9 3 102
KJIacC
NTOI'O 306




Ilo pabGoueii
Ne Pasznen kypca nporpamMmme 7 kaacc | 8 knace | 9 kiace
(K0J1-BO 4YacoB)
JIuneiinoe 15
1. | ypaBHEeHuE C OJTHOI 15
IIEPEMEHHOU
2. | llenble BbIpaxeHHsI 50 50
3. | OyHKIMHU 12 12
Cucrembl TMHEHHBIX 19
4. | ypaBHEHHI C AByMs 19
IepEeMEHHBIMH
5 Panyonansabie 44 44
BBIPKCHHS
KBanpaTHbie KOpHHU. 25
6. | JIclCTBHTCIBHBIC 25
qucia
7 KBanparnsie 2% 26
ypaBHEHUS
8. | HepaBenctna 20 20
9. KsagpaTnunas 38 38
byHKIUSA
JIeMEHTBI 20
10. | mpuxmagHOU 20
MaTEeMaTHKH
11 Yucnossie 17 17
MOCJICIOBATEIHHOCTH
[ToBTOpEHUE U 6 7 7
12. | cucremaTusanus 20
y4ueOHOTO MaTepuaia
Hroro 306 102 102 102

CucreMa OeHUBAHMS YCIEXOB YYALMXCH

Bozmooicnvie kpumepuu cnoeecHotl oyenKu:

«IIpeBoCX0IHO» — penIeHa HOBasl, COBEPIICHHO HE3HAKOMas 3a/1a4a;

«OTIMYHO» — pelieHa HeoObIuHas, B Y4EM-TO HOBas 3a/1a4a;

«XO0po1110» — 3HaKOMas 3a7aya pelIeHa MOJHOCTBIO CAMOCTOSTENBHO;

«HopmanbHO» — 3HaKoMas 3ajiaua perieHa ¢ HeIou€TaMu, ¢ OIIMOKON WM C Ybeid-
TO ITIOMOIBIO.

HakannuBaroTcs OLIGHKM M OTMETKM B TaOiaumax oOpa3oBaTeNbHBIX pPE3yJbTaTOB
(mMpeaMeTHBIX, METapPEeIMETHBIX, JIMYHOCTHBIX), B «[lopTdonno nocTmkennin», B KHMKKaX
«MHnuBUAYyaabHBIM  00pa3oBaTeNbHBIA ~ MapUIPyT IIKOJABHUKA» C  MOCIEAYIOLIUM
BBICTABJICHUEM B KJIACCHBIN XKYpPHAJL.

«llopm¢ghpenv docmudicenutl yueHuxa» — 3T0 COOPHUK padOT U Pe3yabTaTOB, KOTOPbIE
MOKa3bIBAIOT YCUJIUS, MPOTPECC U JOCTHKEHUS yYyeHUKa B 0Opa3oBaTeNbHON oOnactu, a
TaKXXe€ CaMOAHAIN3 YYEHUKOM CBOMX TEKYIIHUX JOCTHMKEHUM U HEOCTATKOB, IO3BOJIAIOIINX
CaMOMY ONIPEAEIISATH LEIU CBOErO NAIBHEUIIETO Pa3BUTHS.



Ocnosuble paznens! «I[loprdens gocTmxeHni»:
® [I0Ka3aTeIM pPE3yJIbTAaTOB IO MaTeMaTUKe (KOHTPOJbHbIE palOOThl, JaHHbBIE U3
Ta0JIMI] pe3yIbTAaTOB, BBIOOPKU MPOEKTHBIX, TBOPUECKUX U IPYTUX padoT;
® [10KAa3aTENN METAIIPEAMETHBIX PE3yJIbTATOB;
® [I0KA3aTENM JIMYHOCTHBIX PE3yJbTaTOB (IPEXAE BCEro BO BHEYPOUHOH
JEeSITEILHOCTH).
[IpakThka TmMOKa3bpIBa€T, 4YTO /I ONUCAHUS JOCTWKEHUH  00ydaromuxcs
1€JIECO00Pa3HO YCTAHOBUTH CIICAYIONINE TSTh YPOBHEH.
ba3oBblii YPOBEHb AOCTHUKEHMH — YpPOBEHB, KOTOPBIA AEMOHCTPUPYET OCBOEHHUE
y4eOHBIX JICHCTBMM C OMNOpPHOM CHCTEMOW 3HAHUW B paMKax jauamnasoHa (Kpyra)
BBIJICJICHHBIX 3a/ad. OBiajeHne 0a30BbIM ypPOBHEM SIBIIECTCS JOCTATOYHBIM IS
MPOJIOJDKEHUS OOYYEeHHs Ha CIIEAYIONIe CTyrnmeHu oOpa3oBaHMs, HO HE MO MPOPUILHOMY
HaIlpaBJICHUIO. JIOCTHKEHUIO 0a30BOroO YPOBHS COOTBETCTBYET OTMETKA
«YAOBJIETBOPUTENIBHO» (OTMETKA «3», OTMETKA «3aUTE€HOY).
[TpeBbilieHre 6a30BOr0 YPOBHS CBUJETEIILCTBYET 00 YCBOCHUH OMIOPHON CUCTEMbI 3HAHUH
Ha YPOBHE OCO3HAHHOI'O IIPOU3BOJIBHOIO OBJIAJICHUS YUEOHBIMU JIEHCTBUAMH, a TAKXKE O
Kpyro3ope, upoTe (WiIk U30MpaTeIbHOCTH) UHTEPECOB.
LlenecooOpa3HO BBIIETUTH CIEAYIOLIME ABA YPOBHS, NpeBbIIIaONIue 0a30BbIii:
® NOBbIWEHHbIN YPOBEHb AOCTUXEHUA MNAHNPYEMbIX PE3YNbTaTOB, OLeHKa
«xopoLwo» (oTMeTKa «4»);
® BbICOKMW YPOBEHb AOCTUXEHUA NAAHUPYEMbIX PE3Y/IbTAaTOB, OLLEHKA «OTIMYHO»
(oTmeTKa «5»).
e [1nA onucaHMA NOArOTOBKM YYaLLMXCA, YPOBEHb AOCTUMNKEHWUN KOTOPbIX HUXKE
6a3oBoro, LesecoobpasHo BbIAENNTb TaKKe ABa YPOBHA:

® MOHUXKEHHbI YPOBEHDb JOCTUMKEHUI, OLLEHKa «HEeYA0BNETBOPUTENIbHO» (OTMETKA
«2»);
® HU3KWUIA YPOBEHb JOCTUXKEHUIN, OLLEHKA «MI0X0» (OTMETKA «1»).

Texymmuii  KOHTpPOJAb  OCyIIECTBIsieTcs B (OpME  TECTOBBIX,  IPOBEPOYHBIX,
CaMOCTOSITEJIbHBIX U KOHTPOJIBHBIX PadoT.

OLHEHKA NOCTUXEHUS NPEAMETHbBIX PE3YJIbTATOB.

®OPMbI TEKYIIEW U TPOMEXYTOYHONH ATTECTAIIMU.

OreHkKa MPEIMETHBIX PE3YIbTAaTOB MPEJICTABISAET COOOM OILCHKY JOCTHXKCHUS
oOyJarmuMcs TUIAHUPYEMBIX PE3yJIbTaTOB IO  MaTeMaThke, (HOPMHUPOBAHHE KOTOPBIX
obecrieunBaeTcsi  y4eOHBIM MPEIMETOM.

OCHOBHBIM TIPEMETOM OIICHKH B COOTBETCTBUM ¢ TpeboBanusimu PI'OC OO0
SBJISIETCS CIIOCOOHOCTh K PENICHUI0 Y4eOHO-TI0O3HABATEIbHBIX U YUE€OHO-TIPAKTHUYECKUX
3a71a4, OCHOBAHHBIX Ha M3y4aeMOM y4eOHOM MaTepuajie, ¢ HCIOJb30BaHUEM CIIOCOOOB

NEWCTBUM, PEJICBAHTHBIX COAECPKAHUIO  IMPEIMETa, B TOM YHUCJIE — METANPEIMETHBIX
(Mo3HaBaTEIbHBIX, PETYIATUBHBIX, KOMMYHUKATUBHBIX) IEHCTBHIA.
OueHka NPEIMETHBIX PE3YNbTATOB BEIETCA B XOJ€ MNpOLENyp TEKyIIeu

(MOypO4YHO), TeMaTHYeCKON (B KOHIIE M3YYEHHUS TEMbI), MPOMEKYTOUHOU (UYETBEPTHOM)
OLICHKH.

Tekymias oIleHKAa TPEACTaBIsET COOOW MPOIEAYPY OIICHKH WHIWBHIYAIHHOTO
MIPOJIBIDKEHUS B OCBOEHUH MTPOTrpaMMBbl yaeOHOTO npeameTa. Tekyias oreHKa MOXKET ObITh
dbopmupyroIei, T.e. MOAJACPKUBAIOIICH W HANPaBISIONICH yCHIHS OO0y4aroIierocs, H
JTUArHOCTUYECKON, CIOCOOCTBYIONIEH  BBISIBICHWIO H  OCO3HAHHWIO  y4YUTEIEeM |



oOydJarormumMcsl CymecTBymux mpodiem B oOydeHnr. OOBEKTOM TEKYIIEH OICHKU
SIBJIAIOTCS TeMaTHYeCKHWe TIUIaHUPYyEMbl€ pe3yibTaThl, ATalbl OCBOCHHUS KOTOPBIX
3a)UKCUPOBAHBI B TEMATHYECKOM IUIAHUPOBAHUU. B TEKyIei OleHKe UCIOIb3YeTCsS BECh
apceHasl (popM W METOJOB MPOBEPKH (YCTHBIE M THCHMEHHBIC OIMPOCHI, MPAKTHYECKHE
paboThl, TBOpUYecKHuEe pabOThl, WHJIUBUAYaAJIbHbIE M TPYIIOBBIE (OPMBI, CaMO- H
B3aMMOOIIEHKA, pedIEKCHs, JTUCThI CaMOOIICHKH, JIUCTHI MPOJBUKEHUS U JIp.) C YUYETOM
0COOCHHOCTEH  yueOHOro TipeaMeTra W OCOOCHHOCTEM  KOHTPOJbHO-OLICHOYHOMN
NESITEIbHOCTH  yuuTessd. Pe3ynbTaThl TEKylIEd OLEHKH SBJSIOTCS OCHOBOM  JJIs
WHIUBUAYyaMU3alldd  y4eOHOro IMpolrecca; IMpH 3TOM  OTACIbHBIE  PE3YJIbTaThI,
CBHJICTCJILCTBYIOIIUE 00 YCHENIHOCTH OOyYeHHS H JOCTHIKEHHU TEMaTUYECKUX
pe3yabTaToOB B O0Jiee CKaThie (10 CPABHEHUIO C IUIAHUPYEMBIMHU YUUTEIEM) CPOKU MOTYT
BKJIIOYATHCSI B CUCTEMY HAKOIUICHHOW OIIEHKH W CIIY’)KUTh OCHOBaHUEM, Hampumep, s
OCBOOOXKICHHSI YYCHHKA OT HEOOXOJMMOCTH BBIMOJHATH TEMATHUYECKYIO IPOBEPOYHYIO
pabory.

TeMarnueckas OLIEHKAa TMPEACTaBIAeT COOOM TpOLEAYpy OLEHKA YpPOBHS
JOCTUKEHUSI TEMAaTHYECKUX IUIAHUPYEMBIX pPE3yJIbTaTOB IO TNPEAMETY, KOTOpPBIC
bukcupyroTcs B Y4EOHBIX  METOJUYECKUX  KOMIUIEKTaX, PEKOMEHJIOBaHHBIX
MunuctepcTBOM 00pa3zoBanus u Hayku PO.

[IpomexyTouHass arTecTalus TNPEACTaBiIseT CcoOoW Tpoleaypy aTTecTaluu
o0yyJaronmxcsi Ha ypoBHE OCHOBHOT'O OOIIET0 00pa30BaHUS U MPOBOJAUTCS B KOHIIE KaXKI0M
YETBEPTH U B KOHIIE yueOHOTOo rojaa. [IpomexyTouHas aTTecTanus IpOBOJAUTCS Ha OCHOBE
pe3yJIbTaTOB HAKOIUICHHOW OLIEHKHM W PE3yJIbTAaTOB BBINOJHECHUS TEMaTUYECKUX
MPOBEPOYHBIX PAOOT W (UKCUPYETCS B DIEKTPOHHOM >KypHajie M JIOKYMEHTE 00
o0Opa3oBaHuu (Tadene, SIeKTPOHHOM JTHEBHUKE).

[IpomexyTouHast olleHKa, (PUKCUPYIOIIAs JOCTHKEHUE TTPEAMETHBIX IAHUPYEMBIX
pe3yJbTaTOB U YHUBEPCATbHBIX YUEOHBIX IEUCTBUI HA YPOBHE HE HUXKE 0A30BOTO,
ABJISICTCS OCHOBAHMEM ISl IEPEBO/IA B cieaytomuil kiacc. B nepuoa Beeaenuss @I'OC
OO0 kpuTepuii TOCTHKEHNI/OCBOCHHS YISOHOT0 MaTepraia 3a/1acTCs KaK BBHITIOJHEHUE
He meHee 5S0% 3ananuii 0a30B0ro0 ypoBHs UM nojgy4denust 50% or MaKCUMAJIBLHOTO
0aJii1a 32 BbINOJIHEHHUE 321aHUIT 02a30BOI0 YPOBH









