MUWHUCTEPCTBO NPOCBEINEHUA POCCUMCKOM ®EJIEPAIIIN
JenapramenT o0pa3oBanusi Bosoroackoi odacru
Komuter no odpazoBannio agMuHucTpauuu BoJioroackoro MyHMuunajibLHoro OKpyra

MBOY BMO "CocHoBckasi cpeHsisl IiKoJia'

YTBEPXIEHO

npukasom jgupekropa MbOY
/BMO, «COCHOBCKaSI CpeIHsIs

/ ;m;conw S
S ‘&/’070 Kimoera H.A.

. | /

: HpI/IKa3 N0177 ot «30» aBrycra
2023 1.

PABOYASA ITPOT'PAMMA

yueOHOro npeamera «Ajaredpa»
U1 oOygarommxcs 7 — 9 KiaaccoB

BopoObeBa ['anuna CepreesHa

. CocaoBka 2023 r.



Ils1anupyeMble pe3yJibTaThl OCBOEHHS YUeOHOI0 npeaMeTa «AJredopa»

B3anMocBs3b pe3ynbTaToB OCBOEHHU IIpeaMera «MareMaTrka» MOXKHO CUCTEMHO IIPEACTABUTDL B BUJIE CXEMBL.
[Tpu sToM 0Go3HaueHue JIP ykaspIBaer, 4To MPOJIBMIKEHUE YJAIUXCs K HOBBIM 00pa3oBaTEIbHBIM pe3ylbTaTaM
IIPOUCXOAUT B COOTBETCTBUHU C TUHUSAMU DPA3BUTHs CPEACTBAMU IIPEAMETA.

7-9 kiaaccnl
JINYHOCTHBIMM pe3yJabTaTaMM H3y4deHHs NpeaMera «Anredpa» » B BHIe ydueOHOro Kypca 7/— 9 kmace
SIBJISTFOTCSI CTIETYIONITNE KA4eCTBA:

— HC3aBUCHUMOCTb U KPUTHYHOCTH MBIIIJICHHA

— BOJII M HACTOMYHBOCTD B JOCTHIXKCHUU LICIIN,

— c(opMHPOBAaHHOCTh OTBETCTBEHHOI'0 OTHOLICHUS K YUYEHHIO, TOTOBHOCTb U CIIOCOOHOCTU 0Oy4YarolIMXCs K
CaMOpPa3BUTHIO M €aMOOOpa30BAHMIO HAa OCHOBE MOTHBAllMM K OOYYEHHIO U IO3HAHHIO, BBIOODPY
nanpHeimero oopa3oBanuss Ha 06a3e OPUEHTUPOBKH B MHpE IMpodeccuii M npodhecCHOHATBHBIX MPEIo-
YTEHUH, OCO3HAHHOMY IIOCTPOCHHMIO HWHIMBUAYAJIBHOM 00pa30BaTeIbHONM TPAaeKTOPUU C YUYETOM
YCTOI\/JI‘II/IBBIX IMMO3HAaBAaTCJIbHBIX UHTCPECOB;

— c(opMHPOBAHHOCTH LIEJIOCTHOTO MHPOBO33PEHHs, COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAaYKU ¥ OOLIIECTBEHHOW PAKTUKH;

— c(pOpPMHUPOBAHHOCTh KOMMYHMKAaTUBHOM KOMIIETEHTHOCTM B OOIIEHMM M  COTPYIHUYECTBE CO
CBEpCTHHKAMHM, CTapIIUMH W MJIaAIIIMHA, B 00pa30BaTENbHOM, OOIIECTBEHHO MOJE3HOW, Y4eOHO-
UCCIIE/I0BATEIbCKON, TBOPUECKON U IPYTHUX BUJAX JAESATEIbHOCTH;

— YMCHHUC ACHO, TOYHO, 'paMOTHO H3JIaraTb CBOU MBICJIIU B YCTHOﬁ W TTMCBMEHHOM pcyn, MOHUMATL CMBICII
IIOCTaBJICHHOM 3aJa4y, BBICTPAMBATh apI'yMEHTALMIO, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI;

— TIIpeACTaBJIEHUE O MaTeMaTH4YecKol Hayke Kak cdepe ueraoBeuyecKoW IesTeIbHOCTH, 00 »Tamax eé
pasBUTHSL, O €€ 3HAUUMOCTH JUIsl Pa3BUTHS LUBUIN3ALUH;

— KPUTUYHOCTb MBINUJICHHUSA, YMCHHUC pacClio3HaBaTb JIOTHUYCCKU HCKOPPCKTHBLIC BBICKA3bIBAHUSA, OTINYATh
TUIIOTE3Y OT (paKTa;

— KpPCAaTUBHOCTb MBINUJICHUS, WHHIOWATHBA, HAXOAYUBOCTb, AKTUBHOCTHL IIPpU PCIICHHUU EU'IFC6paI/I‘-ICCKI/IX
3a1a4;

— yYMEHME KOHTPOJIHMPOBATh MPOILIECC U Pe3yIbTaT ydeOHOW MaTeMaTHUYECKOM NesTeIbHOCTH;

— CIOCOOHOCTh K SMOILMOHAJIBHOMY BOCHPUSATHIO MaTEeMAaTHYECKHMX OOBEKTOB, 3aj1ad, pelIeHuil,
pacCyXICHUM.

CD@@CWZBOM OOCIUINICEHUS IMUX pe3yibmanios A6aAemci.

— CcHCTeMa 33/IaHuil yYeOHUKOB;

— HpeI[CTaBJ'IeHHaSI B yqe6HI/H<ax B ABHOM BUJIC opraHH3au1/1;1 MaTepHana 10 HpI/IHHI/IHy MHHHUMaAKcCa,

— HCIIOJIB30BAaHHEC COBOKYHHOCTI/I TCXHOJ’IOFI/IfI, OpI/IeHTI/IpOBaHHBIX Ha paSBI/ITI/Ie CaMOCTOSTCIIBHOCTU H
KpI/ITI/ILIHOCTI/I MBIIIJICHUSA: TCEXHOJIOTIUA HpO6J’ICMHOFO Auajaora, TEXHOJIOI'HUs HpO}IYKTI/IBHOFO YTCHUA,
TEXHOJIOTHS OLICHHBAHUS.

MeTtanpeAMeTHBIMM  pe3ylbTaTaMd  M3y4deHHUs Kypca «MaremaTtuka»  sBisercs  (QOpMHpOBaHUE
YHUBEpCAJIbHBIX yueOHbIX aercTBuil (VY /):
PervastuBunie YYJI:

7-9-11 knaccot

- CaMOCTOSITEBHO 0OHapydicueams U HOPMYIUPOBATH YUeOHYIO TIPOOIeMy B KIACCHOW M WHAMBHUAYAIbHON
y4eOHOM JeTENHHOCTH;

- @bloguecamb BEPCUU pEIICHUS TPOOJIEMbI, OCO3HABaTh KOHEYHBIA pe3ynabTaT, BHIOMpATh CpEACTBa
JOCTYIKEHUS TSI U3 TIPEUIOKCHHBIX MU HX HCKaTh CAMOCTOSTEIBHO;

- cocmaenams (MHAUBUAYAIBHO WK B TPYIINE) MIAH PELIeHUS TPOoOIeMbl (BBIIIOTHEHUS TPOEKTA);

- paboTas MO MPEIOKEHHOMY WM CaMOCTOSTEIBLHO COCTaBJICHHOMY IUIaHY, UCHOAb306anmb HApPSIy C
OCHOBHBIMH U JIOTIOJIHUTENIbHBIE CPEACTBA (CIIPaBOYHAS IUTEPATYPA, CIIOKHBIEK TPHOOPHI, KOMITBIOTED);

- nIaHuUposams CBOIO MHIWBHIYAIHLHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;



- pabomampb TO CAMOCTOSATEIHHO COCTABICHHOMY IUIAHY, CBEPSsACh C HUM H C LENbIO JEATEeIHHOCTH,
WCITPaBJIsisl OMIMOKH, UCTIONB3Ysl CAMOCTOSITEIHHO MO00paHHbIe cpeacTBa (B ToM uncie u aTepHer);
- CcBOOOJHO n0/b3068ambcsi BHIPAOOTAHHBIMU KPHUTEPUSMHU OIEHKA W CAMOOIICHKH, WCXOJIS W3 I[eNu |
UMEIOINXCS KPUTEPHUEB, pa3iinyiasi pe3yJIbTaT U CrocOoObl ICHCTBUH;
- B XOJIe IPEJICTaBJICHUS POCKTA 0a8amMb OYeHK) €ro pe3yabTaTam,
- CaMOCTOSITEIIEHO 0CO3HA8AMb TIPUUUHBI CBOETO yCIleXa HIIM HEycleXa M HaXOIUTh CIIOCOOBI BBIXOJA U3
CUTYyaIliu HEeYCIIeXa,
- yMemb OYeHums CTENCHb YCIICITHOCTH CBOCH MHIMBUAYAIbHOW 00pa30BaTeIbHOM e TEIbHOCTH,
- JlaBaTh OIICHKY CBOMM JIMYHBIM KAaueCTBAM M UYEPTaM XapakTepa («KaKOB s»), ONPEICNISITh HAMPBICHUS
CBOETO Pa3BHUTHUs («KAKUM S XOUY CTAaThy, «4TO MHE JUISI TOTO HAJI0 CACTIATHY)
Cpeocmeom popmuposanus pezynisimusHulx YV cuiyscam mexnonozus cucmemHo-0esimenbHoCmHo20 nooxooda
Ha Smane usyyeHusi HO8020 MAMeEPUALd U MeXHON02Usl OYEHUBAHUSL 00PA3Z08AMENbHBIX OOCMUNICEHUU (V4eOHbIX
YCcnexos).

Ilo3naeamenvnuwvie YY/I:

7-9-11 knaccol

— aHAIU3UPOBAMyb, CPABHUBAMY, KIACCUpUuyuposams u 0606uams (GaKkThl U ABICHUS;

— ocywecmensims CpaBHEHHUE, CEPUALIUIO U KITaCCU(PHUKAINIO, CAMOCTOSATENILHO BEIOUPAs OCHOBAHUS U KPUTEPUHU
JUISL YKa3aHHBIX JIOTHYECKUX OIEPalnii; CTPOUTH KIaCCU(PUKAIUIO MTyTEM TUXOTOMUYECKOTO ACNeHHs (Ha OCHOBE
OTpHUIIAHHS ),

— cmpoumb JOTUYECKH OOOCHOBAHHOE PacCy)KJI€HUE, BKIIIOYAIOIEE YCTAHOBJICHUE NPUYMHHO-CIIEICTBEHHBIX
CBSI3CH;

— co30asame MaTEMaTUYECKUE MOJIENH;

— COCTaBJIATh TE3UCHI, PA3IMYHbIC BU/IbI IUIAHOB (IIPOCTHIX, CAOXKHBIX U T.11.). [IpeoOpa3oBbiBaTh HHOpMAaIIO
U3 OJTHOTO BU/IA B IPYTrOH (TaOJIUILy B TEKCT, TMarpamMMmy H Ip.);

— 8bIYUMBIGAMb BCE YPOBHU TEKCTOBOM MH(pOPMALIUU.

— yMemb onpeodeisimb BO3MOXXHbIE UCTOYHUKH HEOOXOIUMBIX CBEICHUH, MPOU3BOAUTH MOWCK WH(MOpPMAIIHH,
aHaAJIM3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTD.

— IOHMMAas MO3ULMIO APYroro 4ejoBEKa, pasiuyams B €ro peur: MHEHHUE (TOUKY 3pEeHusl), J0Ka3aTelbCTBO
(aprymeHThl), (haKThl; THUIIOTE3bl, AKCHOMBI, T€OpUU. /111 3TOr0 CaMOCTOSATENILHO UCIOIb30BaTh Pa3IMYHbIC BUJIbI
yTeHUs (M3ydarolee, IPOCMOTPOBOE, 03HAKOMUTENIBHOE, IIOMCKOBOE), IPUEMBI CITyIIAHUS.

— caMoOMy co30asamb WCTOYHUKH HHPOPMALMU DPA3HOIO THUMA M ISl Pa3HbIX ayIuTOPHH, coOIr0naTh
MH(OPMaLIMOHHYIO TUTUEHY U IIpaBUJia THPOPMAIIMOHHOMN 0€3011aCHOCTH;

— yMemb UCNOIb306aMb KOMIIBIOTEPHBIE U KOMMYHHKAIIMOHHBIE TEXHOJIOIMH KaK HUHCTPYMEHT I JOCTHKEHUS
CBOMX ILiesiell. YMeTh BbIOMpaTh aJeKBATHbIE 3a/lad€ MHCTPYMEHTAJIbHbIE MMPOrPaMMHO-aNapaTHbIE CPEeJCTBA U
CEPBHCHI.

Cpeocmeom opmuposanus To3HaBaTeNbHBIX YVYJI ciayxkar yueOHbI Marepuan M MpeXAe BCEro
IPOAYKTHBHBIC 3a/IaHUs yUeOHMKA, TO3BOJISAIOIINE TPOJIBUTATHCS 110 BCEM IIECTH JUHUIM Pa3BUTHSL.

1-s JIP — Vicnonb30oBaHuE MaTEMAaTUYECKUX 3HAHWM JJIsi PEIICHUS Pa3IMUHBIX MAaTEeMAaTHYECKUX 3a7a4 M OLICHKHU
MOJTYYEHHBIX PE3YyJIbTATOB.

2-51 JIP — COBOKYIMHOCTh YMEHUH 1O UCTIOIB30BAaHUIO JOKA3aTEIbHON MaTeMaTHIEeCKON peyn.

3-s1 JIP — CoBOKyIHOCTh YMEHHI 10 paboTe ¢ nHpopMalMen, B TOM YHCIe U C Pa3IMYHBIMU MaTeMaTUYECKUMU
TEKCTaMHU.

4-g JIP — YMeHHs UCIONb30BaTh MAaTEMaTHYECKUE CPEACTBA JIJISl U3YUCHUS U OMHCAHUS PEATBbHBIX MPOILIECCOB U
SIBIICHUMN.

5-s1 JIP — He3aBUCUMOCTh ¥ KPUTUYHOCTD MBIIIUICHUS.
6-s1 JIP — Boss 1 HaCTOMYMBOCTE B IOCTHIKEHUH LIEIH.

Kommynuxkamuenwvie YY/I:

7 — 9-it Knaccot



— CaMOCTOSITENILHO Op2eaHU308bl6amb y4eOHOE B3aWMMOJCHCTBHE B rpynmne (ompeneisTh oOImue Ienu,
JIOTOBAPUBATHCS IPYT C APYTOM U T.1.);

— OTCTauBas CBOIO TOUKY 3PEHUS, NPUBOOUMb apeyMeHmbl, TIOATBEPKaast uX (haKTamu;

— B JIUCKYCCHUH YMemb 8bl08UHYMb KOHTPAPTYMEHTHI;

—  YUHTBCS KPUMUYHO OMHOCUMbCSA K CBOEMY MHEHHIO, C JOCTOMHCTBOM HPU3HABAMb OUTUOOYHOCTH CBOETO
MHEHHUSI (€CJIM OHO TaKOBO) M KOPPEKTHPOBATH €T0;

— T[IOHMMas TMO3MIMIO JIPYroro, paziuuams B €ro pedyu: MHEHHE (TOYKY 3peHHsi), J0Ka3aTelbCTBO
(aprymeHTsl), (haKThl; THIIOTE3bI, aKCHOMBI, TEOPHUH;

—  yMemb B3TJISTHYTh HA CUTYAIIUIO C MHOU MTO3ULIUU U 00208apu8amuvCsi C IOIbMHU UHBIX TTO3UITUH.

Cpeocmeom ¢dopmuposanusi KOMMYHUKATHBHBIX YVY]J[ cioyxaT TEXHOJOTHUS MPOOJIEMHOIO JHajora

(MoOy>KMarImMi U TOIBOSIINN TUAJIOT) W OpraHu3aius paboThl B MaJIBIX I'PYIIaxX, TakKKe HCIIOJIb30BaHHUE Ha
ypOKax 3J€MEHTOB TEXHOJIOTHUHU MTPOIYKTUBHOTO YTCHHSI.

IIpenmeTHbIe:

1) ymenwe paboTaTh € MaTEMaTHYCCKUM TEKCTOM (CTPYKTYpHUpOBaHHME, H3BICUYCHUEC HEOOXOIUMOM
uH(poOpMallMK), TOYHO W TPAMOTHO BBIpAXKaTh CBOM MBICIM B YCTHOW M TNHCbMEHHON peuyu, HPUMEHSS
MaTEeMaTUYECKyI0 TEPMHHOJIOTHIO M CHUMBOJIMKY, HCIOJB30BaTh PA3MYHBIC S3bIKKW MaTEMaTHKHU (CIIOBECHBIH,
CUMBOJIMYECKUH, Tpaduyeckuii), OOOCHOBBIBATH CYXKJACHHUSA, MPOBOAUTH KIACCHU(PHUKAIUIO, JOKA3bIBATh
MaTE€MaTUYECKUE YTBEPKIACHUS;

2) BJIaACHHC 0a30BBIM IMOHATHHHBIM alIaparoM: UMCTb MPCACTABJICHHC O YHCIC, BJIAJICHUC CHMBOJIbHBIM
SA3BIKOM aJ'IFe6pr, 3HAHUC JBJICMCHTAPHBIX Q)YHKHI/IOHEUIBHBIX 38.BI/ICI/IMOCTGI71, (bOpMI/IpOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ (6]
CTAaTUCTUYCCKUX 3aKOHOMCPHOCTAX B PCAJIbHOM MHPC U O PA3JIMYHBIX croco0ax ux HU3YyUCHUA, 00 0COOEHHOCTAX
BbIBOJOB U IMMPOTrHO30B, HOCAIIINX BepOE[THOCTHblf/'I XapaKkTep,

3) YMCHHC BBIIIOJJIHATH anre6pa1/1qecxlzle Hp606p330BaHI/I${ panruOHaJIbHBIX BBIpa)KeHHﬁ, IIPpUMCHATDL UX JIA
pEeUICHUA y‘IC6HBIX MAaTEMATHYCCKHUX 3aJJa4 U 3a1a4, BOSHHKAIOINX B CMCXHBIX y‘IC6HLIX npeaAMETax;

4) YMCHHEC II0JIb30BATHCA MATEMATUYCCKUMU (l)OpMy.]'IaMI/I n  CaMOCTOATCIBHO COCTAaBJIATH (I)OpMy'J'ILI
3aBUCHUMOCTEHN MCKAY BCIMUNHAMHA Ha OCHOBC 0606H_ICHI/I${ YaCTHBIX CIIY4aCB U 3KCIICPUMCHTA,

5) YMCHHEC pPCUIATb JIMHEWHBIE U KBaApPATHBIC YpPABHCHHUA MW HCPABCHCTBA, a4 TAKXKC IMPUBOJAUMBIC K HHUM
YpaBHCHU, HCPABCHCTBA, CUCTEMBbI; IMPUMCHATDH rpa(bnqecxne MNPpEACTAaBJICHUA JIsI PCHICHUSA U HUCCICHOBAHHUA
ypaBHeHI/II\/'I, HCEpPAaBCHCTB, CHUCTCM; IPHUMCHATH IIOJYUCHHBIC YMCHUS [JIsI PCHICHUA 3ada4 M3 MATCMATUKU,
CMCIKHBIX IPEAMETOB, IIPAKTUKU

6) oBmameHUEe CUCTEMON (DYHKIMOHAJBHBIX MOHATHH, (YHKIHOHAJIBHBIM SI3IKOM M CHMBOJIUKOW, YMEHHE
CTpoUTh Tpapuku (QYHKIMH, ONUCHIBATh MX CBOWCTBA, HCHOJb30BaTh (YHKIHOHAIBHO-Tpaduueckue
IpeCTaBICHUs AJIsl ONMCAHUS U aHAIN3a MaTeMaTHUECKUX 3a/1ad U pealbHbIX 3aBUCUMOCTEH;

7) OBJIaICHUEC OCHOBHBIMH crocoboamMu MNPEACTaBJICHUA U aHAJIM3a CTATUCTUYCCKUX NAHHLBIX; YMCHHUC PCHIATH
3a1a41 Ha HaAXOKACHHUEC YaCTOThI U BCPOATHOCTHU CJ'Iy‘-IaI‘/’IHHX CO6BITPII>1;

8) YMCHHUEC NPUMCHATH HU3YYCHHBIC IMOHATHA, PC3YJIbTATbl U MCTOAbBI IPU PCIICHHUU 3ada4 U3 Pa3JIAYHBIX
pa3aciioB Kypca, B TOM YHCIC 3a4a4, HC CBOIAMIUXCA K HCHOCPECACTBCHHOMY HNPUMCHCHHIO H3BCCTHBIX
AJITOPUTMOB.

Coaepxxanue yuyeOHOro npeamera «Ajaredopa»
7 -9 kaaccoB
e 7 Kiacc:

1. BeipaxeHus, TOK1eCTBA, YypABHEHHS.



YucrioBbie BhIpaXEHUs ¢ TepeMeHHBIMH. [IpocTeiimme mpeoOpa3oBaHUs BBHIPAKECHHH. YpaBHEHHE, KOPEHBb
ypaBHeHUs. JIMHEHOE ypaBHEHHE C OJHOW IEepEeMEHHOU. PelleHne TEeKCTOBBIX 3aJad METOJOM COCTAaBJICHHS
ypaBHeHUH. CTaTUCTUUECKUE XapaKTEPUCTUKH.

OcHosnass yenb — CHUCTEMATH3UPOBAaTh M OOOOIIMTH CBEACHHUS O TMPEoOpa3OBaHMIX alreOpandecKux
BBIPAKECHUM U PEIICHUN YPABHEHUH C OJTHOM MEPEMEHHOM.

[lepBast Tema Kypca 7 kiacca SIBISETCS CBSI3YIOUIMM 3BEHOM MEXAY KypcoM MaTeMaTWKH 5—O6 KJaccoB U
KypcoM aireOpsl. B Hell 3aKkperistoTcs BHIYMCIUTENIbHbIE HABBIKHU, CUCTEMATU3UPYIOTCS M 0000IIAIOTCS CBEICHUS
0 NMpeoOpPa30BaHUSIX BbIPAKEHUM U PEILICHUN YPABHEHHIA.

HaxosxneHue 3HaueHM 4MCIOBBIX U OYKBEHHBIX BBIPAKEHHM JAae€T BO3MOXKHOCTH IOBTOPHUTH C y4YallUMUCS
npaBuUia JEHUCTBUM C palUMOHAIBHBIMU YHMCIAMHM. YMEHHsI BBIIOJHATh apu(pMETHUUYECKHE JEHCTBHS C
pPaLMOHATIBHBIMU YHMCIAMU SIBJISIOTCA ONOPHBIMH Ui Bcero Kypca anreOpsl. CreqyeT BBIACHUTb, HACKOJIbKO
IPOYHO OBJIJEIN UMM y4YalIUecs, U B cllydae HEOOXOIUMOCTH OPraHU30BATh MOBTOPEHUE C LENIBIO JIMKBUI AU
BBISIBJICHHBIX MPOOETOB. Pa3BUTHIO HABBIKOB BBIUMCIICHUH JOJDKHO YIENATHCS CEphe3HOE BHHUMAHUE M B Jajlb-
HEHIIeM IIPU U3YyYEHHUH JIPYTUX TEM Kypca anreOphl.

B cBszu ¢ pPacCMOTPpCHUEM BOIIPpOCa O CpaBHCHHH 3HAYCHUM BBIpa)KCHI/Iﬁ pacoiupArOTCa CBCACHUA O
HCPABCHCTBAX: BBOAATCA 3HAKW HCPABCHCTB, HAaCTCA ITOHATUC O I[BOfIHBIX HCPAaBCHCTBAX.

ITpu paccmoTpeHuu npeoOpazoBaHU BbIpakeHUI (popManbHO-ONEpaTUBHBIE YMEHMsI OCTAIOTCS Ha TOM K€
YPOBHE, ydaliyecs IOJAHUMAIOTCA Ha HOBYIO CTYIEHb B OBJIQJICHUM TEOpPUE. BBOAATCSA MOHATUSA «TOKIECTBEHHO
pPaBHbIE BBIPAXKEHUS», «TOXKAECTBO», «TOKIECTBEHHOE IMPEoOpa3oBaHME BBIPAXKEHUI», COJAEp)KAHUE KOTOPBIX
OyJeT NMOCTOSIHHO PACKpPbIBAThCS U YINIYOJATHCSA MPU U3YUYEHUU IPEoOpa3OBaHUN pa3iMuYHBIX anredpandeckux
BbIpaxkeHUM. [loguepkuBaeTcs, YTO OCHOBY TOX/IECTBEHHBIX IPEOOpa3OBaHUM COCTaBJISAIOT CBOICTBa JEHCTBUI
HaJ YUCJIaMHU.

VYcunuBaercs poib TEOPETHUECKHX CBEACHUH NpU paccMOTpeHUM ypaBHeHuMH. C 1enplo olecrieueHus
OCO3HAHHOT'O BOCTIPUSITHS YYAIlUMHUCS QJITOPUTMOB PEIICHUS YpaBHEHUU BBOAMTCS BCIIOMOTaTENIbHOE MOHSTHE
PaBHOCWJIBHOCTH YPaBHEHHH, (QOPMYIHPYIOTCS U pa3bsACHAIOTCA Ha KOHKPETHBIX IIpHUMepax CBOWCTBA
pPaBHOCHUIIBHOCTHU. J[aeTcsl MOHATHE IMHENHOTO YPaBHEHHUS U UCCIIEyETCs BOIIPOC O YHCIE €ro KOpHEH. B cucteme
yIpaXHeHU# 0c000e BHUMaHUE yJEISIeTCs PEIICHUIO YpPaBHEHHUH BUAa ax = DOpu pasiudHbIX 3HaYCHUsX a U b.
[Tponomxaercst pabota o GOPMUPOBAHUIO Y YUAIIMXCSl YMEHMSI UCIIOJIb30BaTh anmnapar ypaBHEHUH Kak CpeCTBO
JUISl PEILIEHUS] TEKCTOBBIX 3aa4. Y POBEHb CIOKHOCTH 3a/1a4 371€Ch OCTAETCsl TAKUM XK€, Kak B 6 Kiacce.

I/I3yquI/Ie TCEMBI 3aBCpHIACTCA O3HAaKOMJICHHEM yqamuxces C HpOCTCﬁH.IPIMH CTaTUCTUYCCKUMU
XapaKTCPUCTHUKAMU: CPCIHUM apI/I(i)MeTI/ILIeCKI/IM, MOHOﬁ, MeﬂHaHOﬁ, pa3MaxoMm. Yyamuecs TOJKHBI YMETH
HCIIOJIB30BATh 3THU XAPAKTCPUCTUKU JIA aHAJIN3a psA/ld JaHHBIX B HCCIIOKHBIX CUTYallHUAX.

Koumponvnwix pabom: 1
2. CreneHb ¢ HATYPAJIbHBIM IOKa3aTeJeM.
Crenens ¢ HaTypaJIbHBIM ITOKa3aTeneM U ee cBoiicTBa. OnHOWIeH. OyHKINH y = X2, y= X1 ux rpaduku.

OcHosHnas yeilb — BBIpa6OTaTI) YMCHHE BBIIIOJIHATH )Iel\/'ICTBI/ISI Haag CTCICHAMH C HaTypaJlbHBIMU
IIOKa3aTcCIsIMU.

B nanHOIi Teme naercs onpeaeneHUE CTENEHU C HAaTypalbHBIM MoKa3zareneMm. B kypce maremaruku O Kiacca
ydanmecs yKe BCTPEUAINCh C IPUMEpPaMH BO3BEIICHHS YHCENl B CTENEHb. B CBSI3M C BBIUHUCICHUEM 3HAYEHUM
CTeMeHH B 7 KJacce JaeTcsl MPe/ICTaBICHNE HAXOXKICHUN 3HAYEHHH CTENeHM C MOMOUIbI0 KaJbKYJISATOpa.
PaccmaTpuBaroTcsi CBOMCTBa CTENEHHM C HATypajbHBIM MoOKaszaTeneM. Ha mpumepe  gokaszaTenbCcTBa  CBOMCTB
CTEMEeHM Y4Jall[iecsl BIEPBbIE 3HAKOMATCA C JOKA3aTeNbCTBAMU, MPOBOAMMBIMU Ha areOpandyeckoM MaTepuaie.



CBoOIiCTBa CTENIEHU C HATYpPaIbHBIM MMOKA3aTeJIeM HAXOASIT TPUMEHEHHWE TP YMHOXXCHHH OJHOYJICHOB W
BO3BEJCHUH OJIHOWICHOB B CTEMEHb. [IpM HAXOXKIEHWM 3HAYCHHWH BBIPAKEHUM, COACPIKAIIUX CTEIEHH, 0c000e
BHHMAaHHE CJICTyeT OOPAaTUTh Ha MOPSAIOK ACHCTBHUH.

PaccMoTperne GYHKIMH Y = X%, y = X [03BOJISIET MPOLOIKAT PabOTy 1Mo GOPMUPOBAHUIO YMEHHI CTPOUTH 1
yuTaTh rpaduku GyHKIUH. BaxkHO 00paTUTh BHUMAaHHE ydaluxcsi Ha 0COOCHHOCTH Tpaduka GyHKIUU y = X2
rpaduK TPOXOAUT Yepe3 Havyajo KoopawHaT, och Oy SIBISETCS €ro OChbK0 CUMMETPHUH, Ipad)uK PACIOJIOKEH B
BEPXHEH MOTYIIOCKOCTH.

" _ 2 3
Ymenue cTpouTh rpaduku QyHKIUMNR y = XMy = X HCHOJNb3yeTcs [Js O3HAKOMJICHMsSI y4alluXcs C
rpaduuecKkuM cnocoboM peleHus] ypaBHEHHIA.

Koumponvnvix pabom. 1
3. MHoro4eHsbl.
Muorounes. CinoxkeHue, BBIMUTaHUE U YMHOKEHHUE MHOTOWICHOB. Pa3jioxeHne MHOTOWICHOB HA MHOXKHUTEIH.

Ocnosunas yeib — BI)Ipa6OTaTB YMCHHC BBIIIOJHATH CIOXCHUC, BBIYUTAHUC, YMHOKCHHWEC MHOTOYJICHOB M
PA3JI0KCHUEC MHOTOYJICHOB HA MHOKUTCIINU.

JanHas Tema wurpaer (yHIAaMEHTAJIbHYIO pOJib B (OPMHUPOBAHUM YMEHHS BBIOJHATH TOXKJIECTBEHHBIE
npeoOpazoBaHus anredpanyeckux BblpaxkeHU. Popmupyembie 37ech (HOpMaIbHO-ONEPATUBHBIE YMEHUS
SBIISIIOTCSL  ONMOPHBIMH TP M3YyYCHHWH JCWCTBUH C palMOHAIBHBIMU JApPOOSMH, KOPHSMH, CTEICHSIMH C
palrOHAIBHBIMU OKA3aTEISAMHU.

I/I3yq€HI/IC TEMBbI HAYMHACTCA C BBCIACHHA MMOHSITHM MHOI'o4jicHa, CTaHJApTHOTO BHJa MHOI'O4JICHA, CTCIICHU
MHorowiIeHa. OCHOBHOE MECTO B 3TOH TeMe 3aHMMAIOT AJITOPUTMBI I[GflCTBI/Iﬁ C MHOrowjic€HaMm — CJIOXKCHHUC,
BbIYUTAHUC WU YMHOXXCHHUC. anmnec;l JOJDKHBI ITOHUMATh, 4YTO CyMMY, Pa3HOCTb, ITPOU3BCACHUC MHOI'OYJICHOB
BCETAa MOXXHO NPCACTaBUTL B BUJAC MHOI'OYJICHA. Hef/'lCTBI/ISI CJIOKCHUA, BBIYMTAHUA U YMHOXKCHWSA MHOTOYJICHOB
BBICTYIIAKOT KakK COCTaBHOM KOMIIOHEHT B 3aJaHuAX Ha HpeO6pa30BaHI/I}I OEIIBIX BBIpa)KeHPIﬁ. HOBTOMy
HCHCHCCOO6P3.3HO MEPEXOAUTH K KOM6I/IHI/IpOBaHHI>IM 3alaHUAM TPECKAC, YEM YCBOCHBI OCHOBHBIC aJITOPUTMBI.

CGpBG?;HOC BHHMAaHHE B DOTOH TeMme YACTIACTCA Pa3JT0KCHUIO MHOTOWICHOB Ha MHOXHUTEIM C ITOMOIIBIO
BBIHECCHUS 3a CKOOKH 06].].[61"0 MHOXHUTCIIAA U C ITOMOIIBIO TI'PYIIITUPOBKH. COOTBeTCTBYIOIJ_II/Ie HpeO6pa3OBaHI/IH
HaxXoJdT HIUPOKOC MPUMCHCHUC KAaK B KYypCC 7 KJIaCCa, TaK U B MOCIICAYIOIIUX KYypCaX, 0COOEHHO B JIEHCTBHSX C
pandnOHAJIbHBIMHA ,I[pO6$IMI/I.

B nanHoil Teme yqamuecsa BCTPEYATCA € IMPUMCEPAMH UCIIOJIBb30BAHUSA PACCMATPUBACMBIX Hp606p330BaHHﬁ
Ipu peUICHUU pa3HOO6paSHLIX 3aa4, B YaCTHOCTH IIPU PCIICHUU ypaBHeHHfI. OTO MO3BOJISCT B XO0[4¢C U3YyUCHUMA
TEMbI TIPOAOJIKUTDH pa60Ty 10 (I)OpMI/IpOBaHI/IIO YMCHHA pCHIIaTh YPaBHCHUA, 4 TAKKC PCIIATh 3adadyu MCTOAOM
COCTaBJICHUA ypaBHeHHfI. B uwmcno pra)KHCHI/Iﬁ BKIIIOYAIOTCA HCCIOXKHBIC 3aJaHUd Ha A0Ka3aTCJIIbCTBO
TOXKACCTBA.

Koumponvnvix pabom: 1
4. @opMyJIbI COKPAIIIEHHOT0 YMHOKEHHUSI.

®opmyist (@ + b)Y’ = a® + 2ab + b% (a + b)*=&® + 34°b + 3ab® + b® (@ £ b) (@® + ab + b?) = & +b°,
IMpumenenue GopMyIT COKPAIIIEHHOTO YMHOKEHHS B IPEOOPa30BaHUSX BBIPAKCHHUI.

OcHnognas yeno — BbIPa0OTaTh YMEHHE MPUMEHSATH (YOPMYJIbI COKPAIIEHHOTO YMHOXEHHS B TPe0Opa30BaHUsAX
LEJIBIX BHIPAKEHUI B MHOTOWIEHBI U B Pa3JI0’KEHUU MHOTOWIEHOB HA MHOXKHUTEIH.



B manHoOIi Teme mpojgoinkaercss padoTa mo (GOPMUPOBAHHIO Y YUAIUXCS YMEHHS BBITIOIHATH TOXIIECTBCHHBIC
npeoOpa3oBaHus IENbIX BeIpakeHui. OCHOBHOE BHUMaHUE B TeMe yensercs hopmynam (a - b) (a +b) = a® - b?
(@ + b)> = a®> + 2ab + b% Vuammecs HOWKHBI 3HaTh 5TH (OPMYIBl U COOTBETCTBYIOLINE CIIOBECHBIC
(GOpMYITHPOBKH, yMETh PUMEHSATh X KaK «CJIEBa HAIPABO», TAK U «CIPaBa HAJICBOY.

Hapsiay ¢ yKasaHHBIME paccMaTpuBatoTes Takxke Gpopmyist (@ + b): = o+ 3¢’ + 3ab® +b° ® + b® = (@ + b)
(@® + ab + b%). O1HAKO OHM HAXOIAT MEHBILEE IIPUMEHEHHE B KypCe, [I09TOMY HE CICAYeT H3IHIIHE YBICKATHCS
BBITIOJIHCHUEM YIIPAXKHEHUH HA MX UCIIOJIb30BaHUE.

B 3akiounTenbHOW YAaCTH TEMbl pacCcMaTpUBAETCS TMPUMEHEHHE pa3IMYHBbIX IPUEMOB Pa3iOXKEHHS
MHOTOYJICHOB Ha MHOXXHTEJIHM, a TaK)K€ HCIIOJIb30BaHHME MpeoOpa3oBaHUIl LENbIX BBIPAXKEHUN i1 pEeLIeHHs
HIMPOKOTO KpyTa 3ajad.

Konmponvnvix pabom. 2
5. ®OyHkuum.

OyHKIws, 00J1acTh onpeeneHus GQyHKuU. Berauciaenne 3HaueHnid pyaknuu mo popmyie. I'paduk GyHKInm.
[psimast nponopurOHATBHOCTH U ee rpaduk. JInHeiHas GyHKINS U ee Tpaduk.

OcnoséHas yenb — O3HAKOMUTH YUYAIIUXCS C BOXHEUIIMMU (PYHKIIMOHAIBHBIMU TOHSATHSAMU U C TpapuKaMH
IpsIMON TPONOPLUMOHAIIBHOCTU U JIMHEWHOM (pyHKLIMK 00LIEro BUAA.

I[aHHaSI TeMa SBJISIETCS HadaJdbHBIM 3TAIlOM B CHCTEMaTHYECKOM (I)YHKHHOHaHLHOﬁ IMOATOTOBKC Yy4YalllUXCs.
31ech BBOAATCS TaKWe MOHATHS, KaK (DYHKIHS, apryMeHT, 00JacTh onpenesneHuss GpyHKIUH, Tpapuk QyHKIUH.
QDyHKIMA TPAKTYeTCs KaK 3aBUCUMOCTb OJHOM IIEPEMEHHOW OT JpYyrou. Yyamjecs NOJIy4arT IEepBOE
npejcTaBieHue o crnocobax 3agaHus (QyHKuuM. B nanHOW Teme HaumHaercs pabota mo (HOPMUPOBAHHIO Y
y4aluxcst YMEHUH HaxoAuTh 1o ¢popMysie 3HaueHue (QYHKLIHHU 10 U3BECTHOMY 3HAYEHUIO apryMEHTA, BBITOJIHSATh
Ty e 3aJa4dy 1o rpaduky 1 pemars 1o rpaduky oopaTHyro 3a1auy.

OyHKIMOHANBHBIE TMOHATHS TONYYal0T CBOK KOHKPETH3AaLMWIO IMPU HM3YYCHHH IHMHEHHOH (yHKIMH U ee
YaCTHOTO BHJAa — MPSIMON HPOMOPIMOHATBHOCTH. YMEHHUS CTPOUTh M YUTaTh IPaMKH STHX (YHKIUH IIHPOKO
UCTIONIB3YIOTCS KaK B CAMOM Kypce anreOpbl, Tak U B Kypcax FeOMETpUH U (U3UKH. YUaliecs J0JDKHBI TOHUMATh,
KakK BIHSET 3HaK KO3((HIMCHTA Ha PACIIOI0KEHHE B KOOPANHATHOM TIIOCKOCTH rpaduka pyHkuuu y = Kx, rae u K
# 0, KaK 3aBUCHT OT 3HaueHUiK ub B3aumuoe pacnonoxenue rpadukos 1Byx GyHkuuit Buga y = kx + b.

®opmupoBaHue BceX (PYHKIMOHATBHBIX MOHATHM U BBHIPAOOTKA COOTBETCTBYIOIIMX HABBIKOB, a TaKkKe
U3YyYeHUE KOHKPETHBIX (PYHKIHI COMPOBOXKAAIOTCS PACCMOTPEHHEM MPUMEPOB PEAbHBIX 3aBUCHMOCTEN MEXKIY
BEJTMYMHAMU, YTO CITIOCOOCTBYET YCUJICHUIO TIPUKIIATHON HAMPABIEHHOCTH Kypca anreOpsl.

Koumponvnvix pabom: 1
6. Cucrembl IMHEHBIX YPABHECHHI.

Cucrema ypaBHeHUH. PemieHue cucTeMbl JABYX JIMHEHMHBIX YPAaBHEHUM C JBYMsI IEPEMEHHBIMHM M €ro
reoMeTpUYeCcKast UHTepIperanus. Pelienre TeKCTOBBIX 3a/1a4 METOJIOM COCTABIICHUS CUCTEM YpaBHEHUM.

OcnosHnas yenrb — O3HAKOMUTBH YYAILIUXCS CO CIOCOOOM DELIEHHs CUCTEM JIMHEHHBIX ypaBHEHUH C IBYMs
NEPEMEHHBIMH, BBIPAOOTaTh YMEHHE pellaThb CHUCTEMbl YpaBHEHHI M MPUMEHSATh UX MPU PELIEHHUH TEKCTOBBIX
3a/1a4.

N3ydenune cucteM ypaBHEHUN pacnpeaessieTcss Mexay Kypcamu 7 u 9 kiaccoB. B 7 kimacce BBOJUTCS MOHSTHE
CHUCTEMBI M paCCMAaTPUBAIOTCSI CUCTEMBI JINHEWHBIX YPaBHEHHM.



W3noxxeHne HauMHAETCSl C BBEIACHUS MOHATHUS «JIMHEHHOE ypaBHEHHUE C ABYMs MEpeMEHHbIMU». B cucrtemy
yIpaXHEHUH BKJIIOYAIOTCS HECIOXHbIE 3aJaHUsl HA peIleHUE JIMHEHHBIX YpaBHEHHH ¢ ABYMs MEpPEMEHHBIMU B
LEJbIX YUCIIAX.

dopmupyeTcst yMEHHE CTPOUTD rpaduk ypaBHeHUssa + Dy = ¢, rae a # 0 wan b# 0, npu pa3sIUYHBIX 3HAYEHUSIX
a, b, c. Beenenue rpadguueckux 00pa3oB JaeT BO3MOXKHOCTh HATJISAAHO HMCCIIEA0BATH BOMPOC O YHCIIE PELICHUH
CUCTEMBI JIBYX JINHEHHBIX YpaBHEHUI C IBYMsI IEPEMEHHBIMH.

OCHOBHOE MECTO B HaHHOﬁ TEME 3aHUMACT H3YUYCHUC QAJII'OPUTMOB PCEHICHUA CHUCTEM J[IBYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: IICPEMCHHBIMU crmocodom NOACTAaHOBKH U CII0COOOM CJIOKEHHMS. BBeI[eHI/Ie CHCTEM I103BOJISACT
SHAYUTCIBHO paCIlUPUTh KPYr' TCKCTOBBIX 3ajJad, pCIIacMbIX C IIOMOLIBIO allrapara anre6pLI. HpI/IMeHeHI/Ie
CHUCTEM YIHPOILIACT IMPOLECC NMEPEBOJA JaHHBIX 3aaa4u C OOBIYHOTIO SI3BIKA HA A3BIK ypaBHeHHﬁ.

Koumponvnvix pabom: 1
7. TloBTOpeHHe.

Ocnoenas yens. [10BTOpUTH, 3aKpenuTh U 00001UTH ocHOBHBIE 3YH, nonyyeHHbIe B 7 Ki1acce.
Konmponvuwix pabom: 1

e 8 Kiacc:

1. PaunonajbHbie ApooH.
PannonaneHas npo6s. OCHOBHOE CBOMCTBO ApoOuU, cokpaiieHue Apoodeil. ToxxaecTBeHHbIE MpeoOpa3oBaHUs

. k
palMoHANBHBIX BRIpaKEHHH. DYHKIUSA y = — U ee TpaduK.
X

OcHosnasi yenv — BbIPAOOTATh YMEHHME BBINOJHATH TOXKIECTBEHHbIE IPE0Opa30BaHUS PALMOHAIBHBIX
BBIPAKCHUI.

Tak kak JEHCTBUS C palMOHAIBHBIMU JAPOOSMM CYIIECTBEHHBIM 00pa3oM OINUpAOTCS Ha JCHCTBUS C
MHOTOWJIEHaMH, TO B HayaJie TeMbl HEOOXO0IUMO MOBTOPUTH C YYaIIUMHUCS MPE0Opa30BaHUS LENIbIX BBIPAKEHUH.
['maBHOE MecCTO B TaHHOW TeMe 3aHMMAIOT AJTOPUTMBI JEHCTBUM APOOSMU. YUaluecs JOJKHBI TOHUMATh, YTO
CYMMY, pa3HOCTb, IPOM3BEIEHUE U YaCTHOE IpoOel Bcersa MOKHO MpeACcTaBUuTh B BUae ApoOu. IlpuoOperaembie
B JIaHHOM TeMe yMEHHS BBINOJIHSTH CJI0)KEHHE, BBIUYMTAHNE, YMHOXKEHHUE U JIeJIEHNE JIpOOeil SBISAIOTCS ONOPHBIMU
npeoOpa3oBaHusAX ApoOHBIX BblpakeHuil. [loaToMy um cnenyer yaenuts ocoboe BHuMaHue. HenenecooOpasHo
NEepexXoIUTh K KOMOMHUPOBAHHBIM 3a/laHUsIM Ha BCE JAEUCTBUS C IpOOSMU MpeEk/e, 4eM Oyay YCBOEHBI OCHOBHBIE
QITOPUTMBL. 3a/1aHusl HA Bce JIEHCTBUA C APOOSMH HE JOJKHBI ObITh M3JIUIIHE TPOMO3JIKUMHU U TPYAOEMKUMH.
[Ipn HaxoxeHun 3Ha4eHU TpoOeil naroTces 3a/1aHns Ha BBIYUCIICHHS C TIOMOILBIO KalbKyJsTopa. B qanHOl Teme
PaCIIUPAOTCSA CBEICHHUS 0 CTaTUCTUYECKUX XapaKTEePUCTUKAX. Bsoaurcs MOHATUE CPEIAHETO
rapMOHHYECKOI0 Psijia MOJOKUTENbHBIX uucelsl. M3yueHne TeMbl 3aBeplIaeTcs pacCMOTPEHHUEM CBOMCTB rpaduka

k
byHKIIHH y = o

Koumponvuwix pabom: 2

2. CTeneHb C LeJbIM MOKAa3aTeJdeM. JJIeMEHThl CTATHCTHKH.
Crermnensb ¢ 1eTBIM MOKa3aTeneM u ee cBoiicTBa. CTaHmapTHEIN BUJ yncna. HadanpHble cBeieHus: 00 opraHu3aiu
CTAaTUCTUYECKHUX MCCIICIOBAHUI.
OcHosnas yerv — BBIPaOOTaTh YMEHHE MPUMEHSTH CBOMCTB, CTENEHU C IIENBIM MMOKA3aTelieM B BBHIYUCICHHSIX U
peoOpa3oBaHUX CPOPMHUPOBATH HAYATBHBIC TPEJACTABICHUS O COOpPEe M TPYIITHUPOBKE CTATHCTHUYCCKUX JTAHHBIX,
WX HarJISTHOW UHTEPIPETAIIIH.
B aToit TeMe GopMyTUPYIOTCS CBOMCTBA CTEIICHH C IICNIBIM IOKa3aTesieM. MeTo | J0Ka3aTelbCTBA ITHX CBOHCTB
MOKA3bIBACTCSI HA MPUMEpPE YMHOXKEHUS CTENeHEH ¢ OJMHAKOBBIMU OCHOBAaHHSIMH. J[aeTcs MOHATHE O 3alluch
YuClia B CTaHIapTHOM Buje. [IpUBOIATCS TPUMEPHI UCIIOJIB30BAHUS TAKOM 3amMUCH B (PU3UKE, TEXHUKE U JAPYTUX
001acTIX 3HAHUMH.
Vyamuecss MonMy4yaloT HavajlbHBIE TPEACTaBICHUS 00 OpraHM3allid CTaTUCTHYECKUX HccienoBanuid. OHuU
3HAKOMSITCS C TIOHSITUSIMH T€HEPaThbHOW U BBIOOPOUYHON COBOKYMHOCTH. [IpuBOASTCS TpUMEpHI MPEACTAaBICHUS
CTATUCTUYECKUX JTAHHBIX B BUJIE TAOJIHI] YACTOT U OTHOCUTEIBHBIX YACTOT. YUYaluMCs MpejIararoTcs 3aaHus Ha



HaXOXKICHUE MO TaOIMIE YacTOT TAaKUX CTATUCTHUECKUX XapaKTEPUCTHK, KaK CpelHee aphu(MeTHdecKkoe, Moja,
pasmax. PaccmarpuBaercss BONPOC O HArJISAHOW WHTEPHPETAIMH CTATUCTHYECKON wuHpopmaruu. M3BecTHbIC
yYaIIUMCs CIIOCOObI HATJISAHOTO MPEACTABICHUS CTATUCTUYECKUX JTAHHBIX C MMOMOIIBIO CTOJIOUATHIX U KPYTOBBIX
JMarpaMM paclIupsIOTCA 3a CUET BBEACHUS TaKUX MOHATHH, KaK IMOJIUTOH U THCTOrpaMma.

Koumponvuvix pabom: 1

3. KBaaparHbie KOpHH.

[lonarue 00 wppanmoHanbHBIX yuciaax. OOmme cBeneHUs O JACHCTBUTENBbHBIX 4dMciax. KBaapaTHbIH KOpPEHb.
[TonsiTe 0 HaXOXIEHUM MNPUOIMKEHHOTO 3HAYEHHsS KBaapaTHOro KopHs. CBOICTBa KBaJIpaTHBIX KOpPHEH.

[Ipeobpa3oBanust BbIpaKEHUH, COAEpKAILINUX KBapaTHble KOpHU. DyHKIUS ) = Jx , ee cBoiicTBa 1 rpadux.

OcnoéHas yerb — CHCTEMATU3MPOBATH CBEACHUS O pPAIMOHATIBHBIX 4YHCIAX W JaTh MpPEICTaBICHHE 00
UppallMOHATBHBIX 4YMCJAX, pAacIIMpUB TEM CaMbIM IIOHATHE O 4YMCIE; BbIpAOOTaTh YMEHHUE BBINOIHAThH
npeoOpa30BaHus BRIPAKEHH, COACPIKAIIMX KBAAPATHbIE KOPHU.

B nanHOi Teme ydamuecs INOJIy4arOT HAa4aJlbHOE NPEACTABICHUE O MOHATHH ACUCTBUTEIBHOrO yucia. C 3Tou
HEeNbI0 00O00IIAIOTCS M3BECTHHIC YYAIMMCS CBEACHUS O palMOHANBHBIX 4YMciax. Jlus BBeJACHHS TMOHATHA
MPPALMOHAIIBHOTO YHCJIA UCIIONb3YETCsl HHTYUTUBHO MIPEICTABICHUE O TOM, YTO Ka)KJIbIi OTPE30K UMEET JUIMHY U
IIOTOMY KaXJOW TOYKE KOOPAMHATHOM IIPSIMOM COOTBETCTBYET HEKOTOpoe umcio. [lokasbiBaercs, 4TO
CYLIECTBYIOT TOUKHU, HE UMEIOIIUE PpallMOHAIBHBIX a0cLHCC.

[Ipn BBeneHMM NOHATHS KOPHSA IOJE3HO O3HAKOMUTH Y4YalllMXCSd C HAaxXO0XJICHHEM KOpPHEH ¢ IOMOUIBIO
KaJIbKYJIATOPA.

OcHOBHOE BHUMaHHE YACNSAETCS MOHATHIO apu(METHYECKOTO KBaIPaTHOTO KOPHS M CBOWCTBAM apu(hMETHUECKUX

o [ 2
KBaJApPAaTHBIX KOPHCH. I[OKa?;I)IBaIOTCH TCOPCMBI O KOPHE U3 NIPOU3BCACHHUA U IIpO6I/I, a TaKXKE€ TOXICCTBO va = |a| ,

KOTOpBIE TOJYYaloT TNpPUMEHEHHE B NpeoOpa3oBaHUSX BBIPAKEHHUH, COAEp)KalMX KBaapaTHble KopHuU. Crie-
[[MaJIbHO€ BHUMAaHUE YJeNseTCsl OCBOOOKIACHUIO OT MPPALMOHAIBHOCTU B 3HaAMeHaresle APOOU B BBIPAKEHUSIX
a a

IR

caMoOM Kypce alreOphbl, Tak U B Kypcax T€éOMETPHH, aareOpsl 1 Hayall aHaIn3a.
[Iponomkaercs paboTa 1Mo pa3BUTHIO (PYHKIIMOHAIBHBIX MpPEACTaBICHUN ydamuxcs. PaccMaTpuBatoTest pyHKIHS

Buaa YMmenue Hp€06pa3OBI>IBaTI) BBIPpAXKCHUSA, COACPIKAIINUC KOPHH, 4aCTO HCIIOJB3YCTCA KaK B

0=1/0, ee coiicTBa u rpaduk. [Ipu u3yueHun GyHkuu y = Vx moKasbIBaeTCS e B3anMOCBS3b ¢ byHKIHEH Y =
X2, rae x > 0.

Koumponvnvix pabom: 1

4. KBanparTHnbie ypaBHeHHsI.

KBanpatHoe ypaBHeHue. dopmysna KOpHEH KBaJpaTHOrO ypaBHEHUs. PemieHune palmoHaIbHBIX YpPaBHEHHIA.
Pemenne 3agau, npuBOASIIMX K KBAAPATHBIM YPABHEHUSIM U IPOCTEUILINM PAIlMOHAIBHBIM YPABHEHUSM.
OcHosnass yenb — BBIPAOOTaTh YMEHHUS pelIaThb KBAJpaTHbIE YpPaBHEHUS W MPOCTEHIINE palMOHAJIbHBIE
YpaBHEHUS U IPUMEHSATH UX K PEIICHUIO 3a]1a4.

B Hauane TeMbl NpUBOAATCA MPUMEPHl pEHIEHHMS] HEMOJHBIX KBAJAPATHBIX YypaBHEHUH. OTOT Marepuai
CUCTEMATHU3UpYyeETCsa. PaccMaTpuBarOTCsl alrOpUTMBl PEIIEHUS HEIMOJIHBIX KBAJIPAaTHBIX YpPaBHEHUH pa3iIM4HOIO
BUJIA.

OcHOBHOE BHUMaHHUE CJIENYET YACINTh PEIICHUIO YPABHEHUM BUAA ax’+ bx + ¢ =0, rae a # 0, ¢ HCIOTB30BAHKIEM
dopMmyinbl kopHel. B naHHON Teme ywarmuecss 3HaKomsTcs ¢ Gopmynamu Buera, BbIpakarolMMU CBSI3b MEXKITY
KOPHSIMHU KBaJpaTHOTO ypaBHEHHs U ero koddduunentamu. OHM UCTIONB3YIOTCS B JalbHEHIIEM IpU 0oKa3aTesb-
CTBE TEOPEMBI O Pa3I0KEHUH KBAJAPATHOTO TPEXWICHA Ha JIMHEHHBIE MHOXKUTEIH.

VYuyamuecs: OBIaIeBalOT CIIOCOOOM peIIeHUs! IPOOHBIX PALlMOHATIBHBIX YPaBHEHUH, KOTOPBIA COCTOUT B TOM, YTO
pelleHre TaKuX YpaBHEHHUU CBOJUTCS K PEIICHHI0 COOTBETCTBYIOIIMX LEJIBbIX YPaBHEHUH C MOCIEAYIOIIUM
VCKJIIOYEHHEM ITOCTOPOHHUX KOpPHEH.

W3ydeHre 1aHHOM TeMbI MO3BOJSET CYIIECTBEHHO PAaCHIMPUTH alnapaT ypaBHEHUHN, HCIOIb3YEMBIX ISl PEIICHUS
TEKCTOBBIX 3a/]au.

Koumponvnvix pabom.: 2

5. IToBTOpenue.

OcHosnas yenw. [1oBTOpUTH, 3aKpenuTh U 0000UTH OcHOBHBIE 3YH, momy4yeHHbIe B 8 Kitacce.
Konmponvnvix pabom: 1

e 9 kiacc
1. Hepasencrsa.



YucnoBble HEPABEHCTBA U UX CBOMCTBA. II0UeHHOE CIIOKEHUE U YMHOKEHHUE YUCIIOBBIX HEPAaBEHCTB. JInHElHbIE
HEPABEHCTBA C OJTHOW NMEPEMEHHOMN U UX CUCTEMBI.
OcHogHasi  yenb — O3HAKOMUTH YYalllUXCSl C NMPUMEHEHHME: HEPABEHCTB Ul OLIEHKHM 3HAUYEHUMN BBIPAXKCHU,
BBIPa0OTaTh YMEHHE peliaTh JUHEHHBIC HEPABCHCTBA C OJHOM MEPEMEHHON U UX CHUCTeMBbl. CBOMCTBA YHCIOBBIX
HEPaBEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPOl OCHOBAHO pEIIeHUE JTMHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOI.
TeopeMbl O MOWIEHHOM CIIOXKEHUU M YMHOXXEHUU HEPaBEHCTB HAXOJWUTh IPUMEHEHHUE IIPU BBINOJIHEHUU
NPOCTEHIINX YIPAKHEHUH Ha OIEHKY BBIPAKEHUH IO METOAY TpaHull. BBOJSATCS TOHATHS aOCONIOTHOM
MOTPEIIHOCTY W TOYHOCTU HPHUOIMKEHUS, OTHOCUTEIBHON MOTPEIIHOCTU. YMEHUs NPOBOIUTH ACIYKTUBHBIC
paccyXIeHMs IOIYy4aroT PAa3sBUTHE KaK IIPU JI0OKA3aTEIbCTBAX YKA3aHHBIX TEOPEM, TaK U IIPU BBIIOJHEHHUH
YIPA)KHEHHUH Ha I0Ka3aTeIbCTBA HEPABEHCTB.
B cBA3u ¢ penieHUEM JMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHO: AaeTCs IMOHATHE O YUCIOBBIX NPOMEXKYTKAX,
BBOJSITCSI COOTBETCTBYIOIIME Ha3BaHUs U 0003HaueHUs. PaccMOTpeHUIO0 CUCTEM HEpaBEHCTB OJHOM IepeMEeHHOM
IPEIIECTBYET 03HAKOMIICHHE yYaIlluXCs C MOHATHAMHU NepeceueHust 1 00beTUHEHNS MHOXKECTB.
[Ipu permieHMM HEPaBEHCTB UCIOJIB3YIOTCS CBOMCTBA PAaBHOCWJIBHBIX HEPABEHCTB, KOTOPBIE PA3bSCHAIOTCS Ha
KOHKpETHBIX Tmpumepax. Oco0oe BHHMMaHUE CIEAYyeT YACTUTh OTPa0OTKE YMEHHs pelaT MpoCcTenIne
HepaBeHCTBA BUa ax >bh, ax <b, 0CTaHOBHMBIIKCH CIICIMATBHO Ha citydae, koraa a <0.
B 510l TeMe paccMaTpHBacTCs TaKKe PELICHHUE CUCTEM [BYX JIMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM, B
YaCTHOCTH TAKUX, KOTOPBIE 3allMCaHbl B BU/I€ IBOMHBIX HEPABEHCTB.
Konmponvnvix pabom: 1
2. Ksagparuunasi pyHKuus.

Oyukuus. CoiictBa Qynkimii. KBaapaTHsiii TpexuieH. Pa3noxkeHne KBagpaTHOrO TpexdjeHa Ha MHOXKHTEIH.
Oynkmnus y = ax” + bx + ¢, ee cBoiicTBa u rpaduk. CrerneHHas QyHKIHUS.
OcHogHass  yenb — pacCUIMPUTH CBEJEHUS O CBOWMCTBAaX (DYHKIMM, O3HAKOMUTH YYAIIUXCS CO CBOMCTBAMHU U
rpaduKoOM KBaipaTuIHOH QyHKIMH. |
B nauvane Tembl cucTeMaTu3upyroOTcs cBeAeHHs O (GyHKIUsAX. [IOBTOPAIOTCS OCHOBHBIE MOHATHSA: (YHKIIHS,
aprymenT, o0nacTe ornpenaeneHuss GyHKIuU, rpaduk. J[aroTcst MOHATHA O BO3pACTaHWU M YOBIBaHMM  (PYHKIUH,
MPOMEXKYTKAaX  3HAKOMOCTOSHCTBA. TeM  cambIM co3faercs 0asza JUisi YCBOCHHS CBOWCTB KBaJpPAaTUUYHON U
CTereHHOW (YHKIMH, a TaKkKe U JajJbHEeWero yriyoiaeHus GyHKINOHATBHBIX MPEACTABICHUHN MTPH U3yYCHUN
Kypca anreOpbl U Havyall aHalln3a.
[ToaroTOBUTENBHBIM IIarOM K M3YYEHHIO CBOMCTB KBAJApPAaTHYHOW (PYHKIIMU SIBISIETCS TaKXKE pPaCCMOTpPEHHE
BOIIpOCa O KBaJpaTHOM TPEXUWIEHE U €ro KOPHAX, BBIICICHUHU KBaJpaTa JBy4JeHa U3 KBaJApPaTHOIO TPEXWIEHa,
Pa3JIoKEHUU KBAIPATHOTO TPEXWIEHA HA MHOKUTENH.
N3yueHne kBagpaTHUHOW (QYHKIIMM HAYMHAETCS C PACCMOTPEHUS PYHKIUHN Y = ax®, ee CBOJWCTB M 0COOEHHOCTE
rpaduka, a TakKe JPYruX YaCTHBIX BUOB KBAJIpaTUYHOW QYHKIMH — (QYHKIMHN y = ax® + b, y=a(x- m)z. Otn
CBEJICHUS HUCHOJB3YIOTCS IpPH HM3YyYEHHUU CBOMCTB KBaJpaTHUYHOM (yHKIMM obmero Buaa. BaxHo, 4TOOBI
yyauiiecst HOHsUIM, 4YTo TpapuK QYHKIUHN Yy = ax? + bx + ¢ MOKeT GbITb noJjiyyeH u3 rpaduxa GQyHKUUN y = ax’c
IOMOIIBIO JBYX MapajuleNbHbIX NepeHocoB. Ilpuemsl moctpoeHus rpaduka QyHKIUM Y = ax’ + bx + ¢
0TpabaThIBAIOTCS HAa KOHKPETHBIX Npumepax. [lpu aTtom ocoboe BHHMaHuE cleayeT yIelnuTb (GOPMUPOBAHUIO Y
yyalluxcss YMEHHsl YKa3blBaThb KOOPJIWHATHI BEPLIMHBI Mapabosbl, €€ OCh CUMMETPHUH, HaIpaBIeHUE BETBEH
napaboIbl.
[lpr u3yyeHHH 5TOM TeMbl JanbHEHIIee pa3BUTHE IOJIy4yaeT yMEHHE HAXOAWUTh MO TIpaduKy NPOMEKYTKH
BO3pacTaHus U yObIBaHUs (PYHKIIMH, a TAKXKE IPOMEKYTKH, B KOTOPHIX (DYHKIUSI COXpaHSET 3HAK.
Vyariuecsi 3HAKOMSITCSI CO CBOMCTBAMH CTENEHHOW (YHKIUM Y = X' NP YETHOM M HEYETHOM HATYpaTbHOM
nokasarese 1. BBoaurcesa noHsaTre KopHs ra-i crerneHd. OHU MOMy4aroT NPEICTaBICHUE O HAX0XKICHUH 3HAYECHNUN
KOPHSI C TIOMOIIBIO KAJIbKYJIATOPA, IPUYEeM BBIPAOOTKA COOTBETCTBYIOIINX YMEHUN He TpeOyeTcs.
Koumponvnvix pabom: 1

3. HepaBeHcTBa ¢ 01HOIi NepeMeHHOMH
[lenwsie ypaBHeHUs. [[poOHBIE panmoHaNbHBIC ypaBHEHHS. HepaBeHCTBa BTOPOM CTENEHHU C OAHOM MEPEMEHHOM.
Meroxa UHTEPBAJIOB.
OcHogHas yenb — CUCTEMATU3UPOBATh U OOOOIIMTH CBEJAEHUS O PEIIEHUHU IENbIX U APOOHBIX pallMOHAIbHBIX
YpaBHEHMI C OJTHOW MepeMEeHHOM, chopMUpOBaTh YMEHHUE peliaTh HEPAaBEHCTBA BUAA ax’ + bx + ¢ >0 wm ax® +
bx +¢ <0, rne a#0.
B or1oii TeMe 3aBepliaeTcsd HM3y4EHHE PAlUOHAIBHBIX YPAaBHEHWM C OJHOM NEpeMEHHOW. B cBsa3u ¢ oTUM
IPOBOAMTCA HEKOTOpoe 0000IieHre U yriayOneHue cBedeHUul o0 ypaBHEHUSX. BBonmdTcs MOHATHS 1I€JI0TO
PalMOHAJILHOTO YPaBHEHHUS U €TI0 CTEIEHU. Y4Yallluecs 3HAKOMSTCS C PEIICHUEM YPaBHEHMU TPEThEU CTEICHU U
YETBEPTOM CTENECHU C MOMOILBIO PA3JIOKEHHS HA MHOXKHUTENIN U BBEICHUS BCIIOMOIaTeIbHON IepeMeHHOU. MeTton



pelieHsl ypaBHEHUH ITyTeM BBEICHHUS BCIOMOTATEIbHBIX MEPEMEHHBIX OyAeT LIMPOKO HCIIONb30BaThCA B
JaJIbHEHIIEM NP PELICHUH TPUTOHOMETPUYECKHX, JTOrapU(PMHUUECKUX U APYTHX BHIOB YPaBHEHHM.
PacmmpsiroTcst cBeZieHHs O pelIeHuH APOOHBIX pallMOHATBHBIX YPaBHEHUH. Yyaluecs 3HaKOMSITCS ¢ HEKOTOPBIMH
CIEIUAJIbHBIMY IPUEMAMHU PEIICHUS TAKUX YPABHCHHMN.
DopMHUpOBaHHE YMEHMI pellIaTh HEPAaBEHCTBA BHUIA ax’ + bx + + ¢ > 0 wm ax” + bx + ¢<O, tae a # 0 ,
OCYILECTBIISICTCS C ONOPON Ha CBEJIEHU O Ipaduke KBaApaTUUHON (QYHKLUU.
VYyamuecss 3HaKOMATCS C METOJIOM HHTEPBAJIOB, C IIOMOIIBI) KOTOPOI'O PEIIAFOTCS HECIOKHBIE PALlMOHAJIBHBIE
HEPABEHCTBA.
4. HepaBeHCTBa ¢ IByMs llepeMEeHHbIMH

VYpaBHeHHe ¢ 1ByMsI IEpeMEHHBIMU U ero rpaduk. CucteMbl ypaBHEHMH BTOpoil crenenu. Pemenue 3amgau ¢
IIOMOILBIO CUCTEM YPaBHEHMM BTOPOH cTenieHU. HepaBeHCTBa ¢ 1ByMsI IEPEMEHHBIMUA U UX CUCTEMBI.
OcnosHas yenv — BbIPAOOTaTh YMEHHME pelllaTh MPOCTEHIINE CUCTEMBI, COJIEpKallue ypaBHEHUE BTOPOM CTENEHH
C ABYMs IIEPEMEHHBIMU, U TEKCTOBBIE 3a/1a4X C IIOMOILBIO COCTABIICHUS TAKUX CUCTEM.
B naHHOM TeMme 3aBeplIacTCs M3Y4YEHHE CHCTEM YPaBHEHMM ¢ IByMs mepeMeHHbIMA. OCHOBHOE BHUMaHUE
YAEIAETCs CUCTEMaM, B KOTOPBIX OJJHO U3 YPAaBHEHUH IIEPBOU CTEIIEHU, a JPYrO€ BTOPOM.
M3BecTHBIN ydamumcsl crnocod MOJCTaHOBKM HAXOJIUT 37€Ch JalibHEillee MPUMEHEHHE U IO3BOJISIET CBOAUTH
peuIeHue TaKUX CUCTEM K PEIICHUIO KBaJAPAaTHOIO YPaBHEHUS.
O3HakoMJIEHHE y4aluXcs C MPUMEpPaMU CUCTEM YpaBHEHHH C IByMs IIEpEMEHHBIMH, B KOTOPBIX 00a ypaBHEHMS
BTOPOM CTENEHH, JOJDKHO OCYLIECTBIIATHCS C JOCTaTOUYHOM OCTOPOYKHOCTBIO M OIPAaHUYMBATHCA MPOCTEHIIMMHU
IIpUMEpamHu.
[TpuBneueHre U3BECTHBIX yJalIUMCs rpadUKOB MO3BOJSET MPUBECTU IPUMEPHI IPaUUYECKOro pelieHus CUCTEM
ypaBHeHH. C MOMOIIBIO Tpa@UUECKUX MPEICTABICHUI MOXHO HArJSIIHO TOKa3aTh yYaIIUMCS, YTO CHUCTEMBI
JIByX YPaBHEHHUH C ByMs IIEPEMEHHBIMM: BTOPOM CTENIEHU MOTYT UMETh OJHO, 1B, TPU, YETHIPE PEIICHUS WU HE
VUMETh PEIICHU.
Pa3zpaGoTanHblii MaTemMaTM4YeCKHIl amnmapar MO3BOJSET CYIIECTBEHHO PpACIIMPUTh KIJIACC COJEpKaTeIbHBIX
TEKCTOBBIX 33]1a4, PEIAEMBbIX C IIOMOIIBIO CUCTEM YPAaBHEHMIA.
N3ydeHne TeMbl 3aBEpIIAETCS BBEACHUEM IIOHATUNM HEPABEHCTBA JIBYMs IIEPEMEHHBIMU U CHCTEMBI HEPABEHCTB C
IByMsi TiepeMeHHbIMH. CBeneHusi O rpadukax ypaBHEHHA C JByMsS NEPEMEHHBIMH HCIOJIB3YIOTCS TPH
WUTIOCTPALMM MHO>KECTB PEIIEHNUN HEKOTOPBIX POCTEHIINX HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CHCTEM.
Konmponwonwix pabom: 2

5. DJeMeHTHI NPUKJIATHOH MaTeMaTHKH.

Matemaruueckoe MoaenupoBanue. [IpouentHeie pacuersl. [IpubnuxkeHHble BbluMciaeHUs. OCHOBHBIE
npaBuia KoMOMHaTOpHKH. OTHOCHUTENbHAas 4YacToTa M BEPOSATHOCTh ciydaiiHoro coObiTus. Knaccuueckoe
onpeieseHue BepoITHOCTH. HayanbHble CBEIEHUS O CTATUCTHUKE.

OcHoéHasi yenb — O3HAKOMMTH Y4YalIUXCAd C TOHATUAMM IIE€PECTAHOBKH, pa3MEIICHHs, COYETaHUS U
COOTBETCTBYIOIIMMHU (opMynamMu sl MOJACYETa MX YHCIA; BBECTU IMOHSATHS OTHOCUTEIBHOW 4YacTOTHI U
BEPOSTHOCTH CITy4aifHOT'O COOBITHSI.
N3ydyenune Tembl HauMHAETCS C pEIICHUs 337ad, B KOTOPHIX TPeOyeTcs COCTaBUTh T€ WJIM HMHble KOMOWHAIUU
3JIEMEHTOB U MOJCUUTATh UX YUCIO. Pa3bscHAETCS KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS, KOTOPOE UCTIOIb3yeTCsI
B JajbHENIIeM IpU BbIBOJE (OpMyN IJs MOJCYETa 4Yucia MEepPEecTaHOBOK, pa3MeuleHuil u coyetanuil. [lpum
U3y4eHUM JaHHOTO Marepuajga HeoOXOAMMO OOpaTUTh BHUMAaHME YYalIMXCS Ha pa3jiuyhe IOHATHH
«pa3MelIeHUE» U «COYeTaHHEe», CPOPMUPOBATh Y HUX YMEHHUE ONPEIENITh, O KAKOM BUJE€ KOMOMHAIMN HIET peyub
B 3a/1a4e.
B nanHOI TeMe ydammecs 3HAKOMATCS C HAa4aJIbHBIMM CBEJICHUAMU U3 TEOPUH BEPOSITHOCTEW. BBOIATCA MOHATHUS
«Cy4aiiHOEe COOBITHE», «OTHOCUTENIbHAS 4YacTOTa», «BEPOSATHOCTh CiydaifHOro coObITHs». PaccmarpuBaroTcs
CTaTHUCTUYECKUH M KIaCCUYECKUH MOIXObI K OIPEEIIEHNIO BEPOSITHOCTH CIIy4allHOTro coObITHS. BaxHOo 00paTUTh
BHUMAaHHUE YYalIUXCSA HA TO, YTO KIJIACCUYECKOE OIPEIECIICHUE BEPOSITHOCTH MOKHO IPUMEHSATH TOJIBKO K TaKUM
MOJIEJISIM peabHbIX COOBITHH, B KOTOPBIX BCE UCXObI SIBISIOTCS PABHOBO3MOXKHBIMHU.
Koumponvnvix pabom: 1

6. YucjoBble MOCIEA0BATETLHOCTH.
UYucrnoBble mocienoBaTeIbHOCTH. ApupMmeTnyeckass U reomerpuyeckas nporpeccud. opmynsl n-rouneHa u
CYMMBI IEpBBIX N WIEHOB Mporpeccuu. beckoHeuHo yObIBaroIas reoMeTpuyecKast Iporpeccusi.
Ocnoénas yenb — JaTh TOHATUSA 00 apudMeTHUecKo M TI'eOMETPHUYECKOM Mporpeccusix Kak YHCIOBBIX
MOCJIE0BATENBHOCTAX 0CO00r0 BU/A.
IIpn wu3ydeHHHM TeMBI BBOAMTCS IIOHATHE IOCIEAOBATEIBHOCTH, Pa3bACHIACTCS CMBICI TEpPMHHA «N-U 4JIeH
II0CJIEI0BATEIBHOCTY, BBIPAOATHIBACTCS YMEHHME HMCIIOJIb30BaTh MHAEKCHOE 0003HAa4eHHE. DTU CBEAECHUS HOCST
BCIIOMOTATENbHBIN XapaKTep U UCTIONB3YIOTCS U U3Y4EHUS apu(PMETUIECKON 1 TeOMETPUIECKOM MPOrpeccuid.



Pabora ¢ Qopmynamu N-To uieHa W CyMMBI MEPBBIX ra WICHOB MPOTPECCHI, MOMHMO CBOETO OCHOBHOTO
Ha3HA4YeHMs], MO3BOJIAET HEOJHOKPATHO BO3BPAIIATHCA K BBIUYMCICHUSM, TOXIECTBEHHBIM MPEOOpa30OBaHUSIM,
pELIECHUIO0 YpaBHEHUN, HEPABEHCTB, CUCTEM.
PaccmarpuBaroTcsi XapakTepUCTUYECKHE CBOMCTBA apU(METHUECKOM W TEOMETPUYECKON MpPOTPeccHuid, dTO
MO3BOJISIET PACHIUPUTH KPYT MpearaéMbIx 3aj1ad.
Konmponvuvix pabom: 1

7. IloBTOpeHMe (UTOTOBOE)
OcHosnas yenw. [1oBTOpUTH, 3aKpenuTh U 0000UTH OcHOBHBIE 3Y H, momy4yeHHsie B 9 kiacce.
Konumponvnvix pabom: 1

TemaTnueckoe mianHupoBanmne. Ajaredopa. 7 kiacc (3 gaca B Henenro, Bcero 102 vaca)

KonTposbHbie
padoThI
Ne Oo0wmee
n/n Tembl Kypca KOJI-BO 4YaCOB
1 IloBTOpEeHue kypca 6 kiaacca BxomxHast KOHTP.
6 u. padora
JIuHeliHOe ypaBHEeHHE C OTHOM MepeMeHHO
2 1
12 4.
3 Lenbie BoIpaKeHUs 4
50 u.
4 DyHKIUHU 13 u. 1
5 Cuctembl JIMHEHHBIX ypPaBHEHHUI ¢ AByMS 18 . 1
nepeMeHHbIMHU
Hror. koHTp. TecT
6 IToBTOpeHue N cucTeMaTH3alMA Y4eOHOro MaTepuaia | 3 4. (ITpomex.
aTTecTanusi)
Bcero 102 yaca 9

TemaTnueckoe miianupoBanue. Ajareopa. 8 kiaacce (3 yaca B Hegento, Bcero 102 yaca)

KonTtpoJsbhsbie
padoThI
Ne O0mee
n/m Tembl Kypca KOJI-BO 4YaCOB
1 IToBTOpEHNE U cHCTeMAaTH3AIUs Y4eOHOT0 MaTepHuaJia BxoaHasi KOHTP.
S5 4. padora
PaumoHanbHbIE BhIPAKEHUS
2 3
42 4
3 KBaaparusie kopHu. [leiicTBUTEIbHBIE YK CIA 1
26 u.
4 KBanpatHble ypaBHeHHsA 24 2
HUrorosbiii KOHP.
5 IloBTOpEeHue U cucTeMaTH3alus y4eOHOro MmaTepuaJa | 5 4. TecT (IIpomeik.
arrecTanms)

Bcero 102 yaca 8




TemaTnueckoe niiaHupoBaHue. AJredopa. 9 kiaacce (4 yaca B Henenro, Bcero 136 gacon)

KonTpoJsbHble
padoThI
Ne O0mee
n/n Tembl Kypca KOJI-BO 4YaCOB
1 IloBTOpeHue kypca 6 kiacca Bxoanast KOHTP.
6 u. padora
HepaBencrBa
2 1
26 u.
KBagparuunas pyHkuus
3 2
39 u.
4 DJIeMeHThI PUKJIATHON MaTeMaTHKHU 27 4 1
5 YucioBble MOCTEI0BATEIBLHOCTH 24 4. 1
HUTor. KOHTP. TECT
6 IloBTOpeHue U cucreMarn3anms yuedOHoro matepuana | 14 u. (ITpome:x.
aTrecranms)
Bcero 136 yaca
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