PABOYAS ITPOTPAMMA «AJI'EBPA»

7-9-i1 k1acchl
[TnaHupyeMbie pe3yabTaThl OCBOCHHS MpeaMeTa

JINYHOCTHBIMH pe3y/bTaTaMU U3ydeHUs npenMeTa «Anredpa» » B BUIE yueOHOro Kypea 7

— 9 Kknacc IBISIOTCS CICOAYIOIIUME KauECTBa:

HE3aBUCHMOCTb U KPUTUYHOCTH MBIIICHUS;
BOJISL U HACTOWYUBOCTD B JJOCTUKECHHUH LIETIH;
c(OpPMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHUIO, TOTOBHOCTb U CIIOCOOHOCTHU
00y4aromuxcsi K CaMOPa3BUTHUIO U caMO00pa30BaHUIO Ha OCHOBE MOTHUBALIUU K OOYYEHHUIO U
MO3HAHUIO, BRIOOPY JalibHEHIIero oopa3oBanus Ha 0a3e OpUEHTHPOBKH B MHpE mpodeccuit
U TpodecCHOHANBHBIX MPEANOYTeHUH, OCO3HAHHOMY IOCTPOCHHIO WHIAMBUAYAIbHON
00pa30BaTeNbHON TPACKTOPUU C YUETOM YCTOMUYUBBIX [T03HABATEIIbHBIX HHTEPECOB;
c(OPMUPOBAHHOCTh LIEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOLIECTBEHHON MPAKTHKHY;
c(OpMHUPOBAHHOCTh KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B OOILLEHUU U COTPYAHUUYECTBE CO
CBEPCTHHKAMH, CTAPIIMMH W MIQIIIAMHA, B 00pa30BaTEIbHOW, OOIIECTBEHHO ITOJIC3HOM,
yueOHO-UCCIIeI0BATENLCKON, TBOPUECKON U IPYTUX BUIAX JEATEIbHOCTH,
YMEHHME SICHO, TOYHO, I'PaMOTHO H3JlaraTb CBOM MBICIM B YCTHOM M NHCbMEHHOH peduH,
IIOHMMATh CMBbIC]I IIOCTABJIEHHOM 3ajaud, BbICTpAaUBaThb AapryMEHTAalldl0, IPUBOJIUTH
PUMEPBI U KOHTPIIPUMEPHI;
IIPEJICTAaBICHUE O MaTeMAaTUYECKOM Hayke Kak cepe 4eloBEYECKOW IesTeNIbHOCTH, 00
JTanax €€ pa3BUTHs, O €€ 3HAYUMOCTH JJIs Pa3BUTHUS LIUBUIN3ALINH;
KPUTHUYHOCTH MBIIIJICHHS], YMEHNE PACIIO3HABaTh JJOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAaHUS,
OTJINYATh TUMOTE3Y OT (aKTa,
KpEaTUBHOCTh MBIIIJIEHUSI, WHUIMATHBA, HAXOJYUBOCTh, AKTHUBHOCTb IIPU PEIICHUH
anreOpanyecKux 3ajay;
YMEHHE KOHTPOJIUPOBATH MPOLECC U PE3YIbTAT Y4eOHOM MaTeMaTH4YEeCKON AESITeIbHOCTH;
CIIOCOOHOCThP K HMOLIMOHAJIBHOMY BOCIHPHUSTHIO MaTeMaTHYEeCKUX OOBEKTOB, 3ajad,
peleHui, pacCyKaeHUI.

Cpedcmeom docmudicenus Smux pe3yibmamos A61Aemc.
cHUCTeMa 3aJIaHui Y4eOHHUKOB;
IpeJCTaBlICHHAas B y4yeOHMKax B SBHOM BHJE OpraHM3alys MaTepuana M0 HNPUHIUILY
MUHUMAaKCa;
UCIIOJb30BAaHUE  COBOKYNIHOCTH  TEXHOJOTHH, OpPHEHTHPOBAaHHBIX Ha  pa3BUTHE
CaMOCTOSITEIbBHOCTH M KPUTHUYHOCTH MBIIUIEHUS: TEXHOJOTHS MPOOJIEMHOro AHasora,
TEXHOJIOTHS IPOAYKTUBHOTO YTEHUS, TEXHOJIOTUS OLICHUBAHUS.

MertanpeamMeTHbIMH pe3yiabTaTaMHM U3ydeHHUs Kypca «Marematuka» sBiseTcs GOpMUPOBaHUE
YHUBEpCAJIbHBIX yueOHbIX aercTBuil (VY /[):

PerynstuBubie YY/I:

7-9-11 knaccol

CaMOCTOSITENIBHO 0OHapyscusams M (POPMYIUpOBaTh Y4eOHYIO0 MpoOjeMy B KIACCHOM H
UH/IMBUYaJIbHOW yueOHOU NesITeTbHOCTH;



® gbi0gUcamb BEPCUM DELICHHS MpPOOJEMBbl, OCO3HABATh KOHEYHBIN pe3yibTaT, BHIOMPAThH
CPEICTBA NOCTHXKEHHUS LEH U3 MPEITIOKEHHBIX WK UX HCKAaTh CAMOCTOSITENLHO;

e cocmaeiames (MHIMBUAYAJIBHO WM B TPYIIE) IUIAH PEUICHHS MPOOJeMbl (BBITOTHEHUS
IIPOEKTA);

e paboTas Mo NPeJIOKEHHOMY WM CaMOCTOSTEIbHO COCTABICHHOMY IUIaHY, UCHOIb308AMb
Hapsly ¢ OCHOBHBIMH U JOINOJIHUTENbHBIE CPEACTBa (CIpaBOYHAsI JUTEpaTypa, CIOKHBIEK
puOOpbI, KOMIIBIOTED);

® nIaHUpO8ams CBOIO MHAWBUYAIBbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

® pabomamsb TO CAMOCTOSITEIILHO COCTaBJICHHOMY IUIaHY, CBEpSISICH C HUM U C LEJbIO
JEeSITEIbHOCTH, UCIIPABIISAs OLIMOKH, UCIOJIBb3YSl CAMOCTOSITENIFHO MO1I00paHHbIe CpecTBa (B
TOM uucie u UaTepHer);

e CcBOOOJHO 101b306amMbCs BbIPAOOTAHHBIMH KPUTEPUSMHU OLIEHKH M CAMOOLIEHKH, UCXOJS U3
LU U UMEIOIINXCS KPUTEPUEB, pa3iinyas pe3yibTaT U CIIOCOObI 1eHCTBU;

® B XO€ MPEJCTABICHUS MIPOCKTA 0A68aAMb OYEHKY €Tr0 pe3yabTaTam;

® CaMOCTOSTENbHO O0CO3HA8amb TPUYMHBI CBOETO YyCIeXa WU Heycnexa U HaXOAHUTh
CIOCOOBIBBIXO/Ia U3 CUTYAIIMH HEYCIIeXa;

® VyuMemb OyeHums CTENEHb YCICUIHOCTH CBOCH WHAMBHIYAIbHOW 00pa3oBaTeIbHOMN
NeSITeTbHOCTH;

e J1aBaTh OLIEHKY CBOMM JIMYHBIM KadecTBaM U 4YepTaM XapakTepa («KakoB s»), ONMPEAeIsiTh
HAIPBIICHUS CBOETO PA3BUTHUA («KAKUM 51 XOUY CTAaThy», «4TO MHE JUIsl 5TOTO HAJI0 CIENIATh))

Cpeocmeom  opmuposanuss  peeyismuenvix YV cayacam — mexuwonocus — cucmemHo-

0esAmeNbHOCMHO20 N00X00a HA mane usydeHus HOB020 MAMepudanla U MexHOLo2Us OYeHUBAHUs
00pa308amenbHbIX QOCMUMCEHUL (Y4eOHbIX YCNexo8).

ITo3znaBarenbHbie YY/I:

7-9-11 knaccwt

— aHanu3UpOo8amsb, CPABHUEAMb, KIACCUDUYUPOBamMb U 0000wamb GaKThl U IBICHUS;

— ocywecmenams CpaBHEHHE, CEpHALMI0 M KJIacCHU(PHUKAIUIO, CaMOCTOSITEIbHO BbIOMpas
OCHOBAaHUS M KPUTEPHUHU JUISl YKA3aHHBIX JIOTHYECKUX OINEpaluii; CTPOUTh KIACCUPUKALMIO MYTEM
JUXOTOMHUYECKOTO JIeJIeHHsI (Ha OCHOBE OTPHIIAHUS);

— cmpoums JTOTUYeCKH OOOCHOBAaHHOE pacCyKIEHME, BKIIOUAIOIIee YCTAaHOBJIEHHWE NMPUYUHHO-
CIIEACTBEHHEIX CBS3CHi;

— co30asams MaTeMaTHYECKUE MOJIENH;

— COCTaBJISITh TE3UCHI, pa3JINYHbIEC BU/bI IIJIAHOB (MPOCTHIX, CIOXKHBIX U T.1I.). [IpeoOpa3oBriBaTh
UH(OPMALIMIO U3 OJJHOTO BUJIA B Ipyroii (Tabiauily B TEKCT, TMarpaMMy 4 mp.);

— 8bIYUMBIEAMb BCE YPOBHU TEKCTOBOM MH(OPMALINH.

— ymemb onpeoensims BO3MOXHbIE UCTOUHUKUA HEOOXOAMMBIX CBEAECHUH, MPOU3BOJAUTH MOMCK
uH(pOpMalliK, aHAJTU3UPOBATh U OLIEHUBATH €€ IOCTOBEPHOCTb.

— TIOHUMasl TO3UIMIO JIPYTOro 4elOBeKa, pasiuuams B €ro peud: MHEHHE (TOUKY 3pEeHHS),
JI0KAa3aTeNbCTBO (apryMEHTHI), (akThl; TUIIOTE3bl, AKCHOMBI, T€OpUHU. {11 3TOro camoCTOSITETLHO
UCMOJIb30BaTh pa3jMyHble BHJBl YTE€HUS (M3ydarolliee, MPOCMOTPOBOE, O3HAKOMUTEIBHOE,
MOMCKOBOE), MPUEMBI CITYILIAHUS.

— caMOMYy co30asams WCTOYHUKHA WH(MOPMALMU Pa3HOrO THMA M Uil DPa3HBIX ayJUTOpPUH,
cobiro1aTh MHPOPMAITMOHHYIO TUTUEHY U TIPaBHiIa HHPOPMAIIMOHHON 0€30TMacHOCTH;

— yMemb UCNONb306amb KOMIIBIOTEPHBIE 1 KOMMYHHUKALMOHHBIE TEXHOJIOTUU KaK MHCTPYMEHT
JUISL JTOCTHMKEHHMS] CBOUX Lieneil. YMeTh BbIOMpaTh aJeKBaTHBIE 3aJay€ WHCTPYMEHTAJbHbIE
IIPOrPaMMHO-aIIIAPATHBIE CPEACTBA U CEPBUCHI.



Cpeocmeom popmupoeanus mo3HaBaTeNbHBIX Y'Y [l ciykaT y4eOHBIH MaTepHall U MPEeXk/Ie BCEro
POAYKTUBHBIE 3aJaHHs] yI€OHUKA, TO3BOJIAIONINE MPOJABUTAaTHCS IO BCEM IIECTH JUHUSIM PAa3BUTHSL.
1-a JIP — Hcnonp30BaHHE MATEMaTUYECKUX 3HAHUM Ul PELICHUS Pa3IMYHBIX MaTEMaTHYECKHUX
3a/1a4 ¥ OLICHKU IOJIYYEHHBIX PE3YyJbTaTOB.

2-51 JIP — CoBOKYITHOCTh YMEHHUH 10 UCIIOJIB30BAHUIO I0KA3aTeIbHON MaTeMaTUYeCKON PeyH.

3-1 JIP — CoBokymHOCTh yMeHUH 10 pabore ¢ wHbOpMAIMEd, B TOM YHUCIE U C Pa3IuIHBIMH
MaTeEMaTUYECKUMHU TEKCTaMHU.

4-s JIP — YMeHuUs UCIONIb30BaTh MaTeMaTHUYECKUE CPEJICTBA JJIA M3YUYCHHs] U OMUCAHMS pealbHbIX
MIPOLECCOB U SIBJICHUM.

5-s1 JIP — He3aBUCUMOCTb ¥ KPUTUYHOCTH MBILUICHUS.

6-s1 JIP — Boig ¥ HACTOMYMUBOCTH B JOCTHKEHUH LIEIIH.

KommynukaruBubie YY /I:

7 — 9-11 knaccwt
®  CaMOCTOSITEIIEHO Op2aHU306bl86ams YIeOHOE B3aUMOJICHCTBHE B TPyIIE (ONpeAeisTh o0Ime
IeJTH, JJOTOBAPUBATKLCS JAPYT C IPYrOM U T.JI.);
e OTCTaWBas CBOIO TOYKY 3PCHUS, NPUBOOUMb apeyMeHMbl, IOATBEPXKIAs UX (PaKTaMu;
® B JIMCKYCCHH yMenb 6bl08UHYNb KOHTPAPTYMCHTHI,
® VUUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM MPUZHABANMD
OIIMOOYHOCTh CBOCTO MHEHHS (€CJIM OHO TAKOBO) U KOPPEKTHUPOBATH €T0;
e [OHWUMAs TIO3WIMIO JIPYrOro, paziuuams B €ro peyd: MHEHHE (TOYKY 3PCHHS),
JIOKA3aTeIbCTBO (apryMEHTHI), (aKThl; TUTIOTE3bI, AKCHOMEI, TEOPHUH;
® yMemb B3TISAHYTh HA CHUTYAIMI0O C WHOW MO3UIHMH H 00206apusamuvcsi C JIOJbMHU WHBIX
O3UILINH.
Cpeocmeom  ¢hopmuposanuss KOMMYHHKATUBHBIX Y VY] ciaykar TEXHOJOTHsS TPOOJIEMHOTO
nuanora (moOy>KIarouil ¥ OABOASIINN UANIOT) U OpraHu3aIus padoThl B MaJbIX TPYIIaX, TAKXKe
UCTIOJTb30BaHUE HA YPOKAX 3JIEMEHTOB TEXHOJIOTHH MTPOTyKTHBHOTO YTEHUS.

IIpeameTrHbIe:

1) ymenume paboTaTh C MaTeMaTHYECKUM TEKCTOM (CTPYKTYpUPOBaHHE, HW3BJICUCHHE
HeoOXxoauMol MH(pOpMalKK), TOYHO U TPAMOTHO BbIpaXkaThb CBOM MBICIH B YCTHOW W MUCHMEHHOU
peun, NpUMEHSS MAaTEMaTHYECKYI0O TEPMUHOJIOTHIO U CUMBOJIUKY, UCIIOJIb30BaTh Pa3INYHbIC SI3bIKU
MaTeMaTUKHU (CIOBECHBIN, CHMBOIMYECKUN, Tpapuueckuii), 000CHOBBIBATh CYXJEHUS, MPOBOJUTH
KJIaccu(pUKaIUIO, I0Ka3bIBaTh MATEMaTHYECKHE YTBEP)KICHMS;

2) BiajeHre 0a30BBIM MOHITUHHBIM anmapaToM: UMETh HPEICTABICHUE O YHUCIE, BIIAJICHHE
CHUMBOJIBHBIM SI3bIKOM ~ anreOpbl, 3HAHHE DSJEMEHTapHBIX (YHKIMOHAIBHBIX 3aBUCUMOCTEH,
(dopMUpOBaHUE MPEACTABICHUN O CTaTUCTHMUECKUX 3aKOHOMEPHOCTSX B pEAJbHOM MHUPE U O
pa3NIMYHBIX crocobax HX U3ydeHHsd, 00 OCOOEHHOCTSX BBIBOJIOB M IPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKTep;

3) yMeHHEe BBINOJHATH anreOpanyeckue NpPeoOpa3OBaHUS PAIMOHAIBHBIX  BBIPAKEHHH,
NPUMEHSTh UX JJIS pelleHns y4eOHbIX MaTeMAaTUYECKUX 3aJad U 3a/1a4, BO3HUKAIOIINX B CMEKHBIX
y4eOHBIX IpeaAMeTax;

4) yMeHHE TIOJB30BaThCS MAaTEMAaTHUYSCKUMU (OPMYJIaMH W CaMOCTOSTEIBHO COCTaBIIATh
GopMynbl 3aBUCUMOCTEH MeX1y BEJIMYMHAMH Ha OCHOBE OOOOIIEHMS 4YaCTHBIX CIIy4aeB U
JKCIIEPUMEHTA;

5) yMeHue pemiath JMHEWHBIC U KBaIpaTHbIC YPaBHEHUS M HEPABEHCTBA, a TAKXKE MPHBOANMBIE
K HUM YpaBHEHHUs, HEPAaBEHCTBA, CUCTEMBI; MPUMEHSTh IpaduyecKue MpeacTaBICHUs sl peleHus



Y MCCIIE0BAHNS YPaBHEHUM, HEPABEHCTB, CUCTEM; IPUMEHATh MOJYyYEHHBIE YMEHHUS Ul PEILICHUs
3a[a4 U3 MaTEMaTUKH, CMEKHBIX ITPEIMETOB, IPAKTUKH;

6) oBnageHue cucTeMod (YHKIMOHAIBHBIX MHOHSATHH, (QYHKIIMOHAIBHBIM  SI3bIKOM H
CHUMBOJIMKOH, YMEHHME CTpOMTh Ipaduku (GYHKIMH, ONUCBHIBATH MX CBOMCTBA, HCIOJIb30BaTh
byHKUIMOHATBHO-TpaduUecKre MPEACTaBICHUS A ONMCAHUS U aHAJTN3a MaTEeMAaTUYECKHUX 3a/1a4 U
pEaIbHBIX 3aBUCUMOCTEH;

7) OBJaJCHUE OCHOBHBIMHU CIIOCOOaMH TPEJICTABICHUS M aHAIM3a CTATUCTUYCCKHX JAHHBIX;
YMEHUE pelaTh 3a/1a4 Ha HaXO0XI€HUE YacTOThl U BEPOSTHOCTH CIyYalHBIX COOBITHIA;

8) yMeHMe NPUMEHSTh W3Yy4YCHHBIC MOHSTHUS, PE3YJIbTAThl U METOBI MPH PEHICHUH 3a7ad U3
pa3IM4YHBIX pa3leloB Kypca, B TOM YHCJIE 3a4a4, HE CBOJAIIMXCA K HENOCPEACTBEHHOMY
IIPUMEHEHUIO U3BECTHBIX AJITOPUTMOB.

2. Conep:xaHue y4eOHOI0 nmpeaMera «Ajaredopa»

7 — 9 KJ1accoB
e 7 KJiacc:

1. Beipaxenus, TOK1eCTBA, YypaABHEHMSI.

UYucnoBble BbIpakeHUs ¢ mepeMeHHbIMH. [Ipocrteiimme mnpeoOpa3oBaHUs BBIPAKECHUU.
YpaBHeHuUEe, KOpeHb YpaBHEHUs. JIMHENHOE ypaBHEHHE C OJIHOM MEpEMEHHOM. Penenne TeKCTOBBIX
3a/1a4 METO/IOM COCTaBJICHUS ypaBHEHUN. CTaTUCTUYECKUE XapaKTEPUCTUKU.

OcnosHasi yeib — CHCTEMAaTU3UPOBaTh W O00OOMIMTH CBEJACHHA O MPeoOpa3oBaHUAX
anredpandeckux BHIPAKEHUN U PEIICHUN YPaBHEHUN C OJHON TIEpEeMEHHOM.

[TepBas Tema Kypca 7 Kiacca SBISETCS CBA3YIOIIMM 3BEHOM MEXIy KypcOM MaTeMaTUKd 5—6
KJIACCOB M KypcoM aireOphl. B Hell 3aKperuisitoTCsl BBIYMCIUTENbHBIE HABBIKU, CUCTEMATH3UPYIOTCS
1 00001AIOTCS CBEACHHUS O TPE0OPa30BAHUAX BBIPAKEHUH U PEIICHUN YPaBHEHUH.

HaxosxneHne 3HaueHUH YMCIOBBIX M OYKBEHHBIX BBIPRXKEHUH /1aeT BO3MOXKHOCTb MOBTOPUTH C
yUYalIMMKCs MpaBujia AEUCTBUN C pallMOHAIBLHBIMU YHCIAMU. Y MEHMSI BBITIOJIHSTH apu(pMeTHUYECKHEe
JeMCTBUS C pAallMOHAIBHBIMU YHCIAMU SIBJISIOTCS OMOPHBIMM JUIS Beero Kypca anredpel. Crenyer
BBISICHUTb, HACKOJBKO IPOYHO  OBJIAJENM MMM Y4Yalludecsi, U B cCllydae HEoOXOIUMOCTHU
OpraHu30BaTh IMOBTOPEHUE C IIENbI0 JHMKBUAALMHU BBIABICHHBIX MpoOenoB. Pa3BUTHIO HaBBIKOB
BBIUMCJIEHUH JIOJKHO YIENAThCS CEphe3HOE BHUMAHUE U B JaJbHEHIIEM NPU U3YYEHUU IPYTUX TEM
Kypca anreopsl.

B cBsi3u ¢ paccmMoTpeHMEM BONpOCa O CPaBHEHMM 3HAUYEHUH BBIPAKEHUN pacCIIUpPSIIOTCS
CBEICHMSI O HEPABEHCTBAX: BBOAATCA 3HAKUM HEPABEHCTB,  JAETCS IIOHATHE O JBOMHBIX
HEPaBEHCTBAX.

[Tpu paccmoTpenun npeoOpa3oBaHuil BhpakeHUH (opManbHO-ONEpaTUBHBIE YMEHUS OCTAIOTCS
Ha TOM JK€ ypOBHE, yualluecs MOJAHMMAIOTCS Ha HOBYIO CTYIIEHb B OBNaJieHUH Teopuei. Bronsarcs
HOHSATHUS «TOXJIECTBEHHO PaBHBIC BBIPAKECHUSA», «TOXKIECTBO», «TOXIECTBEHHOE MpeoOpazoBaHMe
BBIpQXEHHI», COJEpKaHUE KOTOPBIX Oy/I€T MOCTOSTHHO PAaCKPBIBATHCS M YIIIYOJISATHCSA PU U3YUEHUN
npeoOpa3oBaHUil pa3NUUHBIX anredpanyeckux BblpakeHud. I[loguepkuBaercs, 4YTO OCHOBY
TO/IECTBEHHBIX MTPE0oOPa30BaHUI COCTABIISIOT CBOMCTBA JACHUCTBUIN HAJ YUCTIAMHU.

VYcunuBaercs poiib TEOPETUUECKMX CBEIEHUM IpU paccMOTpeHuu ypaBHeHuid. C 1enbro
o0OecrieyeHrss OCO3HAHHOTO BOCHPUATHS YYAIIMMHCS aJTOPUTMOB PEIIEHUS YpaBHEHUN BBOAMTCA
BCIIOMOTATEIbHOE TOHSATHE PAaBHOCWJIBHOCTU YpaBHEHUH, (OPMYJIHPYIOTCS M Pa3bACHSIIOTCS Ha
KOHKPETHBIX IpUMepax CBOWCTBAa PaBHOCWIBLHOCTU. JlaeTcsi MOHSTHE JMHEHHOTo ypaBHEHHUS W
UCCIIeIyeTCsl BOIPOC O YHCIe ero KopHeil. B cucreme ynmpaxHeHHi 0oco6oe BHUMAHHUE YJENSETCs
PCILICHUIO ypaBHEHH BHIA ax = b mpW pa3nuuHbIX 3Ha4deHusx a u b. [Ipomomkaercs padora mo



(GOPMUPOBAHUIO y YYAIIUXCS YMEHHS HCIOIB30BaTh amnmapar YpPaBHEHHHM Kak CpPEICTBO s
pelIeHNs TeKCTOBBIX 3a7ay. Y POBEHb CIOKHOCTH 3a/1a4 371€Ch OCTAeTCs TAKUM XKe, Kak B 6 Kiacce.

N3ydyeHne TeMbl 3aBEpIIACTCS O3HAKOMJIEHHEM Yy4alUuXcs € MPOCTEHIIMMU CTaTUCTUUYECKUMU
XapaKTepUCTUKAMU: CPETHUM apuUPMETHUECKUM, MOJION, METUAHOM, pa3MaxoM. YUallrecs T0JKHBI
YMETb HUCII0JIb30BATh 3TH XapaKTEPUCTUKHU Ul aHAJIM3a pslia JaHHBIX B HECJIOKHBIX CUTYalUsX.

Koumponvnvix pabom: 1
2. CremneHb ¢ HATYpaJbHBIM MIOKA3aTeJIeM.

CTeleHp ¢ HaTypaIbHBIM [IOKA3aTeleM 1 ee cBoiicTBa. OnHowieH. OYHKIMH y = X°, Y = X° H UX
rpaduKu.

Ocnoenas yenb — BbIPA0OTaTh YMEHUE BBINOIHATH ACHCTBUS HaJ CTETICHSIMU C HATypaJbHBIMU
[IOKA3aTEeISIMHU.

B nanHOoi Teme pnaeTrcs olpenereHHE CTENEHUM C HaTypalbHBIM IOoKa3zaTeneM. B Kypce
MaTeMaTUKHU O Kjlacca ydaluecsl yXe BCTPedalluch C IPUMEPAMU BO3BEJIEHUS YMCET B CTENEHb. B
CBSI3M C BBIYUCIICHHEM 3HAU€HUN CTemeHH B 7 KIacce JMJaeTcs MpeAcTaBlIeHUEe HaX0XKICHUU
3HaUEHUN CTENEeHW C TOMOUIbI0 KalbKyJsiTopa.  PaccmarpuBaroTcs CBOMCTBA CTENEHU C
HATypaJIbHBIM NoKa3aTeneM. Ha nmpumepe Joka3aTenbCTBa CBOWCTB CTENEHU ydallluecs BIIEpPBBIC
3HAKOMSTCS C JIOKa3aTeNbCTBAMHM, IPOBOJAMMBIMU Ha anreOpamdeckoM wmarepuaine. CBoiicTBa
CTEMEeHH C HaTypaJlbHBIM MOKA3aTeIeM HaXOIAT NPUMEHEHHWE NpPU YMHOXKXEHHUH OJHOWICHOB H
BO3BEJICHUU OJIHOYICHOB B cCTeneHb. lIpM HaxoXIeHUM 3HAYEHMH BBIPAKEHUM, COJEpKalIUX
CTEeNeHH, 0c000e BHUMAaHUE CIEAYeT OOpPaTUTh Ha MOPSI0K JEHCTBHIA.

Paccmotpenne QYHKIW y = X%, y = X° MO3BOJSIET MPONOIKHTE PaboTy Mo (GOPMUPOBAHHMIO
YMEHHH CTpPOUTh M uuTaTh Trpaduku (yHKIuA. BakHo oOpaTuTh BHHUMaHUE Y4YalllUXCs Ha
ocoOcHHOCTH Trpaduka GyHKIMH y = X% rpaguK TPOXOAUT Yepe3 Haudajao KoopauHat, och Oy
SBIISIETCS] €T0 OCBI0 CUMMETPUH, TpadUK PACIOIO0KEH B BEPXHEH MOTYIIOCKOCTH.

YMenne cTpouts rpaduki GYHKIMA y = X2 M y = X° HCIONB3YeTCS Ul O3HAKOMIICHHS
y4aluxcs ¢ TpaguuecKuM crnocodoM pereHus ypaBHEeHHH.

Koumponvnvix pabom: 1
3. MHoro4jeHsl.

Mtuorounen. CrnoxxeHue, BBIYUTAHUE U YMHOKEHHE MHOTOUYIEHOB. Pa3nojkeHue MHOrOWIEHOB
Ha MHO>KHUTEIIH.

Ocnoenas yenb — BBIPAOOTAaTh YMEHHUE BBINOJHATH CIIOKEHHE, BBIYUTAHHE, YMHOXKEHHE
MHOTOYJIEHOB U Pa3JI0KEHHE MHOTOYJIEHOB HA MHOKUTEIIH.

Jannas Tema wurpaer (yHAAMEHTaJIbHYIO pOJb B (POPMUPOBAHUU YMEHHS BBIIOJIHATH
TOKJECTBEHHbIE TPeoOpa3oBaHus anredpanyeckux BolpaxkeHU. Popmupyemsble 371ech HopManbHO-
OlepaTUBHBIE YMEHUS SIBIISIFOTCSI OTIOPHBIMU NPU U3YYEHHUH ACUCTBUN C PAllMOHAIBHBIMU APOOSIMH,
KOPHSIMHU, CTENIEHSMHU C PallMOHAIIBHBIMU [TOKA3aTEIISIMHU.

W3ydyeHne TemMbl HA4YMHAETCS C BBEACHMS TMOHATUN MHOIOWIEHA, CTaHJApPTHOTO BHUAA
MHOT'OYJIEHA, CTENIEHU MHOroujaeHa. OCHOBHOE MECTO B 3TOM TEME 3aHUMAIOT aJTOPUTMbI AEHCTBUI
C MHOTOWJIEHAaMH — CJIO’)KEHUE, BbIUMTAHUE W YMHOXEHHE. Yualuecs AOKHBI MOHUMATh, YTO
CyMMY, Pa3HOCTb, IPOU3BEIECHINE MHOTOYJIEHOB BCEr/la MOXHO NPEICTaBUTh B BUAE MHOIOYJICHA.
JleficTBUSL CHOXKEHMS,, BBIUMTAHUS M YMHOXXEHHMSI MHOTOYJIEHOB BBICTYMAlOT KaK COCTaBHOM
KOMIIOHEHT B 3aJ]laHMAX Ha mpeoOpa3oBaHuUs IENbIX BbIpaxkeHHd. IlosTomy HenenecooOpa3HO
NEePEeXOIUTh K KOMOMHUPOBAHHBIM 3aJJaHUSIM MPEXK/IE, YEM YCBOECHBI OCHOBHBIE AJITOPUTMBI.

Ceppe3HOE BHMMaHUE B 3TOM TE€ME YAEISAETCS Pa3jOKEHUI0 MHOTOWIEHOB HAa MHOXXHMTEIH C
MOMOIIbI0 BBIHECEHUS 3a CKOOKM OOIIEro MHOXHUTENS M C MOMOUIbI0 TPYHNIUPOBKH.
CooTBeTcTBYIOIIKE TPe0Opa30BaHusl HAXOAAT NIMPOKOE MPUMEHEHHE KaK B Kypce 7 Kjacca, Tak U B
MOCIEAYIOUUX Kypcax, 0COOEHHO B IEUCTBUSAX C pallMOHATBHBIMU JAPOOSIMHU.

B nanHOli Teme yuwammecs BCTPEUArOTCs C IMPUMEpPAMU MCIOJIb30BAaHUS pPaccMaTpUBAEMBIX
npeoOpa30BaHMl TIPU PEUICHUN PA3HOOOPA3HBIX 3a/1ay, B YACTHOCTH MPHU PEIICHUH YpaBHEHUM. ITO



NO3BOJISIET B XOJE HM3Y4YEHHs TEMBbl NMPOJODKUTH paboTy 1Mo (OPMHPOBAHUIO YMEHHS peIIaTh
ypaBHEHUS, a TAKXKE€ peliaTh 3aJadyd METOJOM COCTaBJIEHHUs ypaBHEHUW. B uucno ynpaxHeHUH
BKJIIOUAIOTCSl HECJIOXKHBIE 331aHUS HA J0KA3aTEIbCTBO TOXK/IECTBA.
Koumponvnvix pabom. 1
4. ®opMyJIbI COKPALLIECHHOT0 YMHOKEHHSI.

®opmyitsl (a + b)? = a® + 2ab + b, (a +b)® = a® +3a%b + 3ab® £ b% (a+b) (@ + ab + b?) = d°
+b3. TIpumenenne GopMyIT COKPAIIIEHHOTO YMHOKEHHS B IPEOOPA30BAHMSX BBIPAKCHHIL.

Ocnosnas yenb — BbIpA0d0OTaTh yMEHHE NMPUMEHATh (OPMYINbI COKPAIEHHOI'O YMHOXXEHHUS B
npeoOpa3oBaHUSX LENbIX BBIPAKEHUH B MHOTOWIEHBI W B Pa3OKEHHH MHOTOWICHOB Ha
MHOXHTEIH.

B nmannoit Teme mpopoipkaercss pabora Mo (GpOPMHUPOBAHHUIO y YUAIIUXCS YMEHHS BBITIOJIHSTDH
TOKJECTBEHHbIE MpeoOpa3oBaHMsl LEbIX BblpaxeHUH. OCHOBHOE BHUMAaHHUE B TeMe YyAesIeTcs
dopmynam (a - b) (a + b) = a* - b, (a £ b)? = a® + 2ab + b*. Vuammecs: HOKHBI 3HATH STH
(GopMynbl M COOTBETCTBYIOLIME CIOBECHBIE (DOPMYIUPOBKH, YMETh NPUMEHATh MX KaK «ClieBa
HaIPaBO», TaK U «CIIpaBa HaJIEBOY.

Hapsiny ¢ yka3aHHbIMU paccMaTpUBAIOTCs Takke GOpMYIbI (a + b)3 =%+ 3d°b + 3ab® £ b°, a® +
b® = (a + b) (@® + ab + b®). OgHaKo OHM HAXOIST MEHbIICE NPUMEHEHHE B KYPCE, MOATOMY He
CJIeZlyeT U3JIUIIHE YBJIEKAaThCs BBINOJHEHHEM YIIPa)KHEHUH Ha UX UCIOJIb30BAHUE.

B 3akmrounTenbHOM uYacTM TEMbl paccMaTpUBAaeTCs IPUMEHEHHE pa3IUYHbIX I[PUEMOB
pa3JIOKEHUS] MHOTOYJICHOB HAa MHOMKUTENIH, a TaKXKe HCIOJb30BAHUE MPeoOpa3oBaHUM LENbIX
BBIPQXEHUI JIJIsl pelIeHNs LIMPOKOTo Kpyra 3a/a4.

Konmponvnvix pabom: 2
5. ®ynkuum.

OyHKuus, obnacTh onpeneneHuss (yHKUMU. Bbruncnenue 3HaueHuit GyHKuuu no dopmyse.
I'padux dpynkuuu. [Ipsmas nponopuroHaIbHOCTh U ee rpaduk. JInneitHas GyHKuus u ee rpaduk.

OcHnosHas yenb — O3HAKOMUTH yUalllUXCsl ¢ BaKHEHIINMHU (DYHKIIMOHAIBHBIMUA MOHSATUSMH U C
rpadukamu npsMoi NpornopuUHOHAIBHOCTH U TMHEWHON (YHKIIMH 00Iero Buja.

JlaHHas Tema SABJISETCS HayaJbHBIM JTAalloM B CUCTEMAaTHYECKOM (PYHKIIMOHANIBHOM MOATOTOBKE
yyanxcs. 37ech BBOJSTCS TaKUe IMOHATUS, Kak (yHKUHSA, apryMeHT, o0jacTb ONpeeIeHUs
¢ynkuuu, rpagpuk ¢yHkuuu. DyHKIMA TpakKTyeTcs Kak 3aBUCHUMOCTb OJHOM MEpeMEHHOH OT
JIpyroi. Yyammecs Mojy4yaroT MepBOe MpeCcTaBlieHne o crocobax 3amanus GyHkuuu. B manHoi
TeMe HauuHaeTcs padoTa o (GOPMUPOBAHMIO Y YUALTUXCS YMEHUM HaXOAUTh MO (popMyIie 3HaUeHHe
(GYHKIIMH 110 U3BECTHOMY 3HAUEHUIO apTyMEHTa, BBINOJIHATD TY XK€ 3aj7jady 1o rpaduKy U penarb 1o
rpa¢uky oOpaTHyIO 3a/1a4y.

@OYHKIMOHAIbHBIE TOHATUS TOJY4YalOT CBOIO KOHKPETHU3ALMIO TPU M3YyYEHUHM JIMHEHHON
(GYHKIMM ¥ ee YaCTHOro BHMJAa — MPSMOHM MPONOPIHOHAIBHOCTH. YMEHHsI CTPOUTb M YHUTATh
rpaduku ATHX (QYHKUUN HIMPOKO HCHOJIB3YIOTCS KaK B CaMOM Kypce airedpbl, Tak U B Kypcax
reoMeTpu ¥ (U3MKU. Yyamuecs TOJDKHBI NOHUMAaTh, Kak BIHMsEeT 3HaK Kod(pQuiueHTa Ha
pacrosoXeHue B KOOPAUHATHON IIOCKOCTH rpaduka GyHKuu y = kx, rae u K # 0, Kak 3aBHCUT OT
3HaueHmit K u b B3anmHoOe pacrionoxxenne rpadkoB ABYX QYHKIMA BUaa y = kx + b.

®opmupoBaHue BceX (YHKIIMOHAIbHBIX MOHATUI M BBIPAOOTKAa COOTBETCTBYIOIIMX HABBIKOB, a
TaKXKe HM3y4eHHEe KOHKPETHBIX (YHKIHUH COMPOBOXKAAIOTCS PACCMOTPEHHEM HPUMEPOB pPEaTbHBIX
3aBUCHUMOCTEN MEXIy BEIWYMHAMH, YTO CIOCOOCTBYET YCHUJICHHIO NMPUKIIAJHOW HaIpaBIEHHOCTH
Kypca anreopsl.

Koumponvnvix pabom: 1
6. Cucrembl THHEHHBIX YPABHEHH .

Cucrema ypaBHeHMi. Pemienne cucreMsl ABYX JUHEHHBIX ypaBHEHUH C JBYMS MEPEMEHHBIMU U
€ro reoMeTpuYecKasi MHTepIpeTanus. PemeHne TeKCTOBBIX 3alad METOAOM COCTaBIEHUS CHUCTEM
YpaBHEHUH.



OcHhosHas yenb — 03HAKOMUTh YYAIMXCS CO CIIOCOOOM PEIICHUsI CHCTEM JIMHEHHBIX ypaBHEHUI
C IBYMs MEPEMEHHBIMH, BBHIPA0OTAaTh YMEHHE pellaTh CHUCTEMbl YPaBHEHUW M MPUMEHATH UX MpPU
pEeLICHUHN TEKCTOBBIX 3a1a4.

N3ydenue cucteM ypaBHEHMM pacrpenensercs Mexay Kypcamu 7 u 9 kmnaccoB. B 7 kiacce
BBOJMTCS ITIOHSATHE CUCTEMBI U PACCMATPUBAIOTCS] CUCTEMBI JIMHEHHBIX YPaBHEHUM.

W350xkeHne HauUMHAEeTCsl C BBEACHUS MOHATUS IMHEMHOE YpaBHEHUE C JIBYMsI IEPEMEHHBIMU.
B cucremy yrnpaxHeHUI BKIFOYAKOTCS HECJIOKHBIE 3a/laHUSl HA PEUICHUE JIMHEWHBIX YPAaBHEHUU C
JBYMsI [IEPEMEHHBIMU B LIEJIBIX YUCIAX.

dopmupyercss yMEeHUE CTpOUTh rpaduK ypaBHeHus a + by = ¢, rne a # 0 wim b # 0, npu
pa3MuYHbIX 3Ha4YeHHsX a, b, c¢. Begenue rpaduueckux oOpa3oB JaeT BO3MOXKHOCTH HATJISIIHO
UCCJIENOBATh BOIPOC O UHCIE PEIICHWM CUCTEMbl JABYX JIMHEWHBIX YPaBHEHUH C JBYyMs
NIEPEMEHHBIMH.

OcHOBHOE MeCTO B JaHHOW TEME 3aHMMAaeT W3YYEHHUE AJITOPUTMOB PEIIEHUS CHUCTEM JBYX
JUHEHHBIX ypaBHEHUI C ABYMsI IEPEMEHHBIMH CIOCOOOM IMOJCTAaHOBKUA U CIIOCOOOM CIIOXKEHHS.
BBenenue cucreM IO3BOJSET 3HAYUTENIBHO PACIIMPUTH KPYr TEKCTOBBIX 3a4ad, PEIIAEMBIX C
MOMOIIIbIO anmnapara anreopsl. [IpuMeHeHne cuctem ynpoIiaer mpoiecc NepeBoia TaHHbIX 3aaul C
OOBIYHOTO SI3bIKA Ha SI3bIK YPABHEHMH.

Konmponvuvix pabom: 1
7. IloBTOpeHue.
Ocnoenas yens. 11oBTOpUTD, 3aKpenuTh U 0000IUTH OcHOBHBIE 3YH, monydeHHbie B 7
KJ1acce.
Konmponvnwix pabom: 1

e 8 kiacc:

1. PanmonajbHbIe ApoOH.
PannonansHas npo0s. OCHOBHOE CBOMCTBO JpoOu, cokpamieHue Apodeii. ToxaecTBeHHbIE

_k
npeoOpa3oBaHUsl PALMOHAIBHBIX BbIpakeHUH. DyHKIMA X u ee rpaduk.
Ocnosnasi  yenb — BBIPAOOTaThb YMEHHME BBINOJHATH TOXKJIECTBEHHBIE MpPeoOpa3oBaHUS

palMOHAIBHBIX BEIPAKECHUM.

Tak kak eiicTBUS C pallMOHAIBHBIMU APOOSMH CYIIECTBEHHBIM 00pa30M OMUPAIOTCS Ha eHCTBUA €
MHOTOYJIEHAMH, TO B Hayaje TeMbl HEOOXOIUMO MOBTOPUTH C y4alllUMHUCS MPEoOpa3oBaHUsI LEIbIX
BBIPAKCHUI.

['maBHOE MecCTO B /aHHOH TeMe 3aHUMAIOT AITOPUTMBI JAEUCTBUN IpOOSMH. Yuariuecs IOJIKHBI
HOHUMAaTh, YTO CYMMY, Pa3HOCTb, IPOM3BEACHUE U YaCTHOE po0eil Bcerja MOXKHO MPEJICTaBUTh B
Buae apoOu. IlpuoOperaemble B JaHHOM TeMe YMEHMs BBINOJHATH CIIOKEHHUE, BbIUMTAHUE,
YMHOXXEHUE U JIeJIeHHe JpoOei SBISIOTCS ONMOPHBIMU MPEoOpa3oBaHUIX JAPOOHBIX BBIPaKEHUI.
[TosToMy wuM cnegyer yaenmuTb ocoboe BHuMaHue. HenenecooOpa3Ho mepexoauTh K
KOMOWHHUPOBAHHBIM 33JJaHUSM Ha BCE JACUCTBUS C IPOOSIMU MpExX/e, 4yeM Oylly YCBOSHBI OCHOBHBIE
ITOpUTMBL. 3a/laHus Ha Bce JEHCTBUS C APOOSIMH HE JIOJKHBI OBITh M3JIMIIHE TPOMO3JIKUMU U
TpynoeMkuMHu. [Tpyu HaxokaeHUU 3HAUYEHUM apoOeit 1aroTcs 3aaHusl Ha BBIUYUCIECHUS C MOMOILBIO
KAJIBKYJIATOpa. B TaHHOM Teme paclupsioTcs CBEICHUSI O CTaTUCTUYECKHUX XapaKTEPHUCTHUKaX.
BBoautcss  MOHATHE CpeIHEro rapMOHMYECKOTO psla IOJIOKUTENbHBIX uucen. M3ydeHue Temsl

k

3aBeplIaeTcs pacCMOTPEHHEM CBOMCTB rpaduka GpyHKIUN X,
Koumponvuwix pabom: 2
2. CTemneHs € HeJbIM MOKA3aTeIeM. DJIeMEHThI CTATUCTHKH.



Crenenb ¢ 1elbIM NIOKa3aTeneM U ee cBoiictBa. CtannapTHeld BU unciaa. HauanbHble cBeeHUs 00
OpraHu3alK CTATUCTUYECKUX UCCIICAOBAHHM.
Ocnosénas yerb — BBIPAOOTaTh YMEHHE NPUMEHSTH CBOMCTB, CTENEHU C IENIBIM ITOKa3aTeleM B
BBIUUCICHUSIX W IpeoOpa3oBaHusX c(OpMUpOBaTh HayalbHblE IIPEACTABICHUS O cOope WU
IPYNIIAPOBKE CTATUCTHYECKUX JAHHBIX, UX HATJISTHOM MHTEPIPETAIHH.
B sroii Teme (opmynaupyroTcs CBOICTBAa CTENEHM C LIEJBbIM IOKa3aTeneM. MeToJ J0Ka3aTenbCcTBa
3TUX CBOWCTB TOKAa3bIBACTCS HA MpPUMEpPE YMHOXKEHHs CTENEHEW C OJUHAKOBBHIMH OCHOBAHHSIMH.
JlaeTcss MOHATHE O 3allUCH YMCia B CTaHAapTHOM Buje. IIpuBoasiTcs mpumepsl MCIIOJIB30BaHMA
TaKOM 3armucH B (pr3MKe, TEXHUKE U JPYTrUX 001aCTAX 3HAHUM.
VYuamuecs n0ay4aoT HayajabHble IPEACTaBICHUs 00 OpraHn3aluy CTATUCTUYECKUX UCCIIETOBaHUM.
OHM 3HAKOMATCS C TOHATUSMH T€HEPATbHON U BEIOOPOYHON COBOKYIMHOCTH. [IpHBOISATCS IpUMEpHI
IPEJCTAaBICHNUs CTATUCTUYECKUX JaHHBIX B BHUJAE TaOJMI[ 4YacTOT M OTHOCHUTENIBHBIX YacTOT.
VYyammMcs: npeiararoTcest 33JaHusl Ha HAXOXKJICHHE MO TaOJiHIle 4acTOT TAKMX CTaTHCTHYECKUX
XapakTepUCTHK, Kak cpeaHee apupmeTnyeckoe, Moja, pasMax. PaccmarpuBaercs Bompoc o
HArJSIIHOW  WHTEPIpETallii  CTaTUCTUYeCKON wuHpopMaryu. I3BecTHbIE ydammMcs CIOCOObBI
HaIJSIIHOTO TIPE/CTaBICHUS CTAaTUCTUYECKUX JAHHBIX C IOMOIIBIO CTOJOYATBIX M KPYTOBBIX
JarpaMM pacIIupsIFOTCS 33 CUET BBEICHUS TaKUX IMOHATHN, KaK TOJIUIOH U TUCTOTPaMMa.
Konmponvnvix pabom: 1

3. KBagparHble KOpHH.
[TonsTue 06 uppanuoHanbHbIX yncnax. OOume cBeeHus 0 IeHCTBUTENBbHBIX yKciaaxX. KBaapaTHbiit
KopeHb. lloHsATHE O HaXOXKIECHHHM NPUOIMKEHHOTO 3HA4YECHWs KBaapaTtHOro kopHs. CBoiicTBa
KBaJpaTHbIX KOpHeH. IIpeoOpazoBaHus BBIpaXKEHHMH, COJEpKALIMX KBaJpaTHbIC KOpHH. DYHKIUSA

y=x , €€ CBOMCTBA U TpaduK.
OcHognas yenb — CUCTEMaTU3UPOBATh CBEJCHUS O PallMOHAIBHBIX YKCIaX U J1aTh IPEICTaBICHUE
00 HppalMOHAIBHBIX YMCJIaX, PACUIMPUB TEM CaMbIM IOHATHE O 4YMCIe; BbIpadOTaTh yMEHHE
BBITMOJIHATH peoOpa3oBaHusl BbIPAXKEHUN, COJEPKAIIMX KBaIpaTHbIE KOPHHU.
B nanHOl Teme ydamuecs NMOIy4YarOT HAYaJbHOE NPEACTABICHUE O INOHATHU ACHCTBUTEIBHOTO
yucia. C 3To# 1enpio 000011aI0TCsl U3BECTHBIE YUAlTUMCS CBEACHUS O pallMOHAIBHBIX yuciax. [[is
BBEJICHUS MOHIATHS UPPALMOHAIBHOIO YUCJIA UCIIOJIB3YETCSl MUHTYUTUBHO IIPEJICTABICHUE O TOM, YTO
KQKJIbI OTPE30K MMEET JUIMHY M NOTOMY KaKJOM TOYKE KOOPAMHATHOW NMPSIMON COOTBETCTBYET
HeKoTopoe yncio. [TokasbiBaeTcs, 4TO CYIIECTBYIOT TOUKH, HE UMEIOIME pallMOHAIBHBIX a0CIIHCC.
[Ipn BBeneHUM MOHATHS KOPHS IOJE3HO O3HAKOMHUTH YYAIlUXCS C HAXOXKIECHUEM KOpHEH C
MIOMOUIBIO KaJIBbKYJIATOPA.
OcCHOBHOE BHUMaHHE YAESETCS MOHATHIO apu(METHYECKOro KBaJpaTHOrO KOPHS M CBOWCTBaM
apu(MeTHUECKUX KBaJpaTHBIX KOpHeH. JlOKa3bIBalOTCA TEOpPEMbl O KOPHE U3 IPOU3BEACHUS U
Ja* =
IpoOu, a Takke TOXKIECTBO a —|a|, KOTOpbIE MOJYy4aloT NPUMEHEHHE B NpeoOpa3oBaHMIX
BBIpaXEHH, coiepKallux KBaapaTHble KOpHU. CrienuanbHOe BHUMAHUE YIENSIeTCs 0CBOO0XKIEHUIO
a a

)
OT HPPALMOHAIBHOCTH B 3HaAMEHaTresne JpoOM B BBIPAKEHUSAX BHUAA Vb ‘/Ei\/z YMmenue
peoOpa3oBbIBaTh BBIPAKEHUS, COJEpKallMe KOPHHU, YacTO MCIOIBb3YeTCs Kak B CaMOM Kypce
anredpsbl, Tak U B Kypcax reOMEeTpUH, anreOpbl U Haual aHaIu3a.

[Ipomomxkaercs  pabora 1O  Pa3BUTHIO  (YHKIMOHAIBHBIX  NPEJICTABICHUM  ydaIIHUXcs.

PaccmarpuBatorcs Gynkmums € Vo , ee cBoiictBa u rpaduk. Ipu m3ydennn dyskmuum > — Va
MOKA3bIBACTCSI €€ B3aMMOCBA3b C PyHKLIMEN y = x2, re x > 0.
Konmponvnvix pabom: 1

4. KBaaparHbie ypaBHeHHusl.



KBanpatHoe ypaBHeHue. @opmyna KOpHEH KBaJpaTHOIO ypaBHEHMs. PelieHue pannoHaJIbHBIX
ypaBHeHUH. Pemenue 3amay, NOPUBOAAIMIMX K KBaJIpPaTHBIM YpPaBHEHUSIM U  IPOCTEHIINM
palnroHaIbHBIM YPABHEHUSIM.
OcHosnass yenp — BBIPAOOTaTh YMEHUS pelIaTh KBAJpaTHBIE YpaBHEHHs M MpocTeiiine
panroHaIbHbIC YPAaBHEHUS M IPUMEHATH UX K PEIICHHIO 3a/1a4.
B Havanme Tembl NOPUBOASTCS TNPUMEPHI PEUICHHS HEMOJHBIX KBaJPAaTHBIX YpaBHEHUH. ITOT
MaTepHajl CHUCTeMaTU3UpyeTca. PaccMaTpuBalOTCS aNrOpUTMBl PEIICHUsS HETOJIHBIX KBaJPAaTHBIX
ypaBHEHUH Pa3IUYHOTO BUJA.
OcHOBHOE BHUMAaHHE CIIEIYET YJEIUTh PEIICHUI0 YPaBHEHHUI BUIA ax’+bx+c=0,rnea#0,c
ucrnoiib30BaHueM (opmyibl KopHel. B nmanHol Teme ywamumecs 3Hakomstesa ¢ hopmyrnamu Buera,
BBIPQKAIONIMMHU CBA3b MEXIY KOPHSIMHU KBAaJPAaTHOTO ypaBHEHHUS U ero kosdournmentamu. OHU
UCIONIB3YIOTCS. B JajbHEHIIeM WpHU J0Ka3aTelIbCTBE TEOPEMbl O PA3JIOKEHHH KBaJAPaTHOIO
TpexX4eHa Ha JTMHEHHBIE MHOKUTEIIH.
VYuyamuecss OBIIQJEBAIOT CIHOCOOOM peIIeHUs JIPOOHBIX PALMOHAIBHBIX YpaBHEHUU, KOTOPBIH
COCTOUT B TOM, YTO PEIICHHE TaKUX YPAaBHEHUU CBOIUTCS K PEUICHUIO COOTBETCTBYIOIIMX IEINIBIX
YpaBHEHUH C TOCIEAYIOIINM UCKIIIOUEHUEM TTOCTOPOHHHUX KOPHEH.
W3ydenune maHHOM TEMbI IO3BOJISIET CYIIECTBEHHO PACIIMPUTH aliapar ypaBHEHUH, UCIIOIb3YEMbIX
JUIS pEIICHUS TEKCTOBBIX 3a7au.
Konmponwonwix pabom: 2

5. IloBTOpEHMe.
Ocnosnast yens. IIOBTOpUTB, 3aKpenuTh U 00001KTh OCHOBHBIC 3Y H, mosrydeHHbIe B 8 Ki1acce.
Konmponvnvix pabom: 1

e O kiuace
e HepagencrBa.

UucnoBsle HEpaBeHCTBA M MX CBOWCTBAa. llouwleHHOE CIIO)KEHHME W YMHOMKEHHE YHCIOBBIX
HEpaBeHCTB. JINHEWHbIE HEPABEHCTBA C OAHON IEPEMEHHON U UX CUCTEMBI.
OcHosnasi  yenb — O3HAKOMUTH YYalllUXCS C NPUMEHEHHE: HEPABEHCTB JUIsl OLIEHKHU 3Hau€HUM
BbIp)KE€HU, BbIpabOTaTh yMEHHE pellaTh JIMHEHHbIE HEepaBeHCTBA C OJHOM MEpeMEHHON M X
cuctembl. CBONCTBA YHMCIIOBBIX HEPABEHCTB COCTABJISIOT Ty 0a3zy, Ha KOTOPOM OCHOBAHO peEIICHHE
JUHENHBIX HEPABEHCTB C OJHON NepeMeHHOH. T peMbl O MOWIEHHOM CIIOKEHUHU U YMHOXXEHHUHU
HEPAaBEHCTB HAaXOAWTh NPUMEHEHUE IMpPH BBINOIHEHUM NPOCTEUIINX YHPAXXKHEHUM Ha OLIEHKY
BBIP@KEHUI 1O MeToxy rpaHull. BBojsaTcs MoHATHS aOCOMIOTHOW MOTrPEIIHOCTH M TOYHOCTH
NpUOIMKEHUS, OTHOCUTENIbHON MNOTPEIIHOCTH. YMEHHS HPOBOAMUTH JE€AYKTHBHBIE DPACCYKIEHUS
NOJIy4aroT PAa3BUTHE KaK IIPU JOKA3aTENbCTBAX YKA3aHHBIX TEOPEM, TaK M IPU BBIIOJHEHUU
YIPA)KHEHHUM Ha I0KA3aTeNIbCTBA HEPABEHCTB.
B cBa3u ¢ pellleHreM JIMHEHWHBIX HEPAaBEHCTB C OJHOW NEPEMEHHO: NAeTCs MOHATHUE O YUCIIOBBIX
POMEXYTKaX, BBOJSATCS COOTBETCTBYIOUIME Ha3BaHMA M 00O3HaueHus. PaccMoTpeHMIO cHcTeM
HEpPaBEHCTB OJHOM NEPEMEHHOM NPENIIECTBYET O3HAKOMIIEHHE YYalllMXCsd C TOHATHSAMHU
nepeceueHust 1 00beTMHEHNSI MHOXKECTB.
[Ipn pemeHMM HEPaBEHCTB MCHOJB3YIOTCS CBOMCTBA PAaBHOCHIIBHBIX HEPABEHCTB,  KOTOpPBIE
Pa3bIACHSAIOTCS HAa KOHKPETHBIX npuMepax. Ocoboe BHUMaHUE CIEyeT yIeNIUTh OTpaboTKe YMEHUs
pemiar mpocTeiiine HepaBeHCTBa BUAa ax > b, ax < b, OCTaHOBUBIIHUCH CIIELIMAJIBLHO Ha Clyyae,
xorna a < 0.
B sT0li Teme paccMmaTpHBaeTCsl TakKe PEIICHHE CHCTEM JBYX JIMHEWHBIX HEPABEHCTB C OJHOMU
NIEPEMEHHOI, B YaCTHOCTH TaKMX, KOTOPBIE 3allCaHbl B BUJIE IBOMHBIX HEPABEHCTB.
Koumponvnvix pabom.: 1

e Kpaaparuunas pyHkuus.



Oynkuus. CpoiictBa ¢yHkumii. KBaapaTtnblii TpexwieH. Pas3noskeHue KBaJpaTHOTO TpexwieHa Ha
MHOXUTeH. OyHKIUS y = ax’ + bx + ¢, ee cBoiicTBA 1 rpaduk. CreneHHas QYyHKIIHS.
Ocnoénas  yenb — pacIIUPUTh CBEACHUS O CBOWCTBAX (DYHKIMH, O3HAKOMHUTH YYaIIUXCS CO
CBOMCTBaMH U rpauKOM KBaJApaTUIHON (HYHKIIHH. |
B Hauvane Tembl cHCTeMaTH3UPYIOTCS CBeleHUS O (yHKUUsAX. [IOBTOPSIOTCS OCHOBHBIC MOHSTHSA:
byHKIMS, apryMeHT, o0nacTb onpenenenus GyHKuuu, rpaguk. J{arorcs moHATHS O BO3pACTaHUU U
yObIBaHUM  (DYHKIMHM, TNPOMEXKYTKaX 3HAKOMOCTOSHCTBA. TeM cambIM co3naercs 0asa s
YCBOCHUS CBOMCTB KBaJ[paTUYHOM U CTETICHHOW (PYHKIMH, a TakKe I JAIBHEHIIIET0 yriyOJeHus
(GYHKIMOHATBHBIX IPEJCTABICHUN TPU U3YYCHUHU Kypca ainreOpsl U Havall aHau3a.
[ToArOTOBUTENBHBIM IIATOM K HM3YyYEHHUIO CBOWCTB KBaApaTUYHOW (YHKIMU SBISETCS  TakKke
pPacCMOTpEHHME BOIIPOCA O KBAJAPATHOM TPEXUJIEHE U €r0 KOPHSX, BBLICICHUU KBaJgpara ABy4IcHa
13 KBaJpaTHOTO TPEXWIEHA, PA3JI0KEHUH KBAJAPATHOIO TPEXUJIEHA HA MHOKHUTEIH.
N3ydenune xBagpaTHyHON (DYHKIIMM HAYMHACTCSA C PACCMOTPEHUs (DYHKIHH y = ax’, ee CBOHCTB H
ocoOeHHOCTel Tpaduka, a TakKe APYrUX YacTHBIX BUIOB KBaJAPATUUHON QYHKIUN — (QYHKIMHA y =
ax® + b, y=a({x - m)z. OTH CBEIEHUSl MCIONb3YIOTCS IPU H3YUYEHUU CBOMCTB KBaJpaTUYHOU
dbyHkumn obiero Buna. Baxkno, 4ToObl ydaiuecs MoHsUIM, 4To rpaduk GyHKIUN y = ax” + bx + ¢
MOXET OBITh MOJTyYeH U3 Tpaduka GyHKIUN y = ax? ¢ MOMOIIBIO JIBYX IapajuIeIbHBIX IIEPEHOCOB.
[Tpuembl moctpoeHus: rpapuka GyHKIUU y = ax’ + bx + ¢ 0TpabaThIBAIOTCS Ha KOHKPETHBIX
npumepax. [Ipu 3ToM ocoboe BHHMaHHE ClIeAyeT YACTUTb (OPMHUPOBAHUIO y yUAIIUXCS yMEHUS
YKa3bIBaTh KOOPAMHATHI BEPIIMHBI apadoIbl, €€ OCh CAMMETPHUH, HAIPABJICHUE BETBEU Mapadoibl.
[Ipn u3yueHum HTON TeMbl JalibHEHIIEE pa3BUTHUE II0JIy4aeT yYMEHHUE HaxXOIuTh IO TIpaduky
MPOMEXKYTKH BO3pacTaHus U YObIBaHUSA (YHKIUHU, a TaKKE€ MPOMEXKYTKH, B KOTOPBIX (DYHKIHUs
COXpaHsEeT 3HaK.
Vyamuecss 3HaKOMSATCS CO CBOMCTBAMH CTEINEHHOM (YHKIMM Yy = X' IPH YETHOM M HEYETHOM
HaTypaJIbHOM IIOKa3aTene 1. BBoauTcs mnoHsTHE KOpHSA ra-il creneHu. OHU MOJy4aroT
NpEeCTaBICHUE O HAXOXJACHUU 3HAUYCHMH KOPHS C MOMOILBIO KalbKYIATOpa, MPHYEM BbIPaOOTKa
COOTBETCTBYIOILIUX YMEHUHN HE TpeOyeTcsl.
Koumponvnvix pabom: 1
e HepaBeHcTBa ¢ 01HOM MEePEeMEHHOMI

Hensle ypaBHenus. J{poOHble panMoHanbHblE ypaBHEeHUs. HepaBeHCTBa BTOpOM CTENEHU C OJHOU
IepeMEHHON. MeTo HHTEPBAJIOB.
OcHogHas yenrb — CHCTEMATU3UPOBATh U OOOOLIUTH CBENEHUS O PEIIEHUU IENbIX U JAPOOHBIX
pallMOHATIBHBIX YPAaBHEHUH C OJHOM NepeMeHHOH, cpopMHUpOBaTh yMEHHE pellaTh HepaBEeHCTBA
Bpmaax2+hx+c>01/m1/1ax2+I)x+c<0,rzlea7é0.
B 510l TeMe 3aBepiiacTcs U3y4eHUE PALMOHANIBHBIX YPAaBHEHHUM C OJHOM IEpeMEHHOU. B cBsA3M ¢
9TUM NPOBOAMUTCA HEKOTOpoe 0000mieHue u yriayOineHue cBeleHud o0 ypaBHEHHUAX. BBoasrtcs
MOHSTHS 1IEJIOT0 PALIMOHAIBHOIO YPAaBHEHHUS M €TI0 CTEIEHM. YJalluecs 3HAKOMSATCS C pPEIICHUEM
YpaBHEHUU TpEThEe CTENEeHM M YETBEPTOM CTENEHH C MOMOUIbIO Pa3jOXKEHHs Ha MHOXUTEIH U
BBEJICHUS BCIIOMOTATEIbHOM NEPEMEHHOH. Meron pelleHus ypaBHEHMM IIyTeM BBEIEHUS
BCIIOMOTaTeNIbHBIX MEPEMEHHBIX OyJIeT IIUPOKO HCIOJIb30BAThCA B JajbHEHIIEM MpH pEHIeHUU
TPUTOHOMETPHUUYECKHX, JIOTapU(PMUUECKUX U JPYTUX BUIOB yPaBHEHUH.
PacummpsroTcest cBesieHust 0 pelieHnr APOOHBIX pallMOHATbHBIX YPaBHEHUN. YYaluecs 3HaKOMSTCS C
HEKOTOPBIMHU CIEIUAIBHBIMH IIPUEMAaMU PEIICHUS TAKUX YPaBHEHUI.
dopMHpOBaHNE YMEHHN pelIaTh HEPABEHCTBA BUJ1A ax? + bx ++ ¢ >0 mm ax’ + bx + ¢ < O, rze a
# 0, ocymiecTBisieTcsl C ONOPON Ha CBEACHUS O TpaduKe KBaAPaTUIHON QYyHKIUH.
VYyamuecss 3HaAKOMSTCS C METOJOM HHTEPBAJIOB, C IOMOIIBIO KOTOPOrO PEHIAKOTCS HECIOKHBIE
paloHaIbHbIE HEPABEHCTBA.

e HepaBeHcTBa ¢ AByMsI epeMeHHbIMHU



VYpaBHeHHE ¢ ABYMsI NMEpEeMEHHBIMH U ero rpaduk. CucteMbl ypaBHEHHH BTOPOIl CTENEHH.
Pemienne 3amay ¢ MOMOUIBIO CHCTEM YpaBHEHHMM BTOpoM cTeneHd. HepaBeHcTBa ¢ AByMsA
IIEPEMEHHBIMU U UX CUCTEMBI.

OcnosHnas yenb — BbIPA0OTaTh YMEHHE pelllaTh MPOCTEHIINE CUCTEMBI, COAEp)KallMe ypaBHEHUE
BTOPOH CTENEHU C ABYMS IIEPEMEHHBIMHU, U TEKCTOBBIC 3a/Ja4d C IIOMOLIBIO COCTABJICHUS TAKUX
CUCTEM.
B nanHOl TeMme 3aBepliaeTcs M3y4E€HUE CHUCTEM YpPaBHEHUH C JABYMs nepeMeHHbIMU. OCHOBHOE
BHHUMAaHUE YJEIAETCs CUCTEMAM, B KOTOPBIX OJIHO U3 YPABHEHM IIEPBOM CTENEHH, a APYTrO€ BTOPOU.
W3BecTHbI yyammMmces crnoco0 MoACTaHOBKY HAXOAMT 3/1€Ch JaJIbHENIIEE IPUMEHEHUE U TT03BOJISET
CBOJIUTB PELIECHUE TAKMX CUCTEM K PEIICHHIO KBAJPAaTHOIO YPABHEHHS.
O3HakOMJIEHHE y4YalMXCs C NPUMEPAMU CUCTEM YPAaBHEHUMN C JIByMs IEPEMEHHBIMHU, B KOTOPBIX
0o0a ypaBHEHHUS BTOPOH CTENEHH, JIOJUKHO OCYLIECTBIATHCS C JOCTATOYHON OCTOPOXKHOCTBIO U
OTPaHUYUBATHCS POCTEHUIIMMU IIPUMEPAMH.
[IpuBneueHre M3BECTHBIX YyYalUMCs I'paUKOB IO3BOJSAET HPUBECTH IHPUMEPHI I'paUuuyecKoro
peuieHus cucteM ypaBHeHMH. C moMomplo rpaduyuecKux MpPeACTaBIEHUN MOYKHO HarJIIHO
IIOKAa3aTh YYalllUMCS, YTO CHCTEMBbl JBYX YpPaBHEHUH C IBYMs INE€PEMEHHBIMHU: BTOPOU CTEIECHU
MOTYT UMETh OJIHO, JBa, TPU, YETHIPE PELICHUS NI HE UMETh PEILICHUMN.
PazpaGoTanHplii MaremMaTH4yecKMi ammapaT [03BOJIAET CYLIECTBEHHO pPACHIMPUTh  KJacc
COJIEpPKATENIBHBIX TEKCTOBBIX 3a/a4, PEIIAEMbIX C [IOMOLIbIO CUCTEM YPABHEHHUM.
W3y4eHne TeMbl 3aBEpIIACTCSA BBEJCHUEM IOHATUN HEPABEHCTBA JBYMs NIEPEMEHHBIMU U CUCTEMBI
HEpaBEHCTB C ABYMs nepeMeHHbIMH. CBelneHHs O rpadukax ypaBHEHUH C JIBYMs I€pPEeMEHHBIMHU
WCIIOJIB3YIOTCSl IIPU MJUIIOCTPALMM MHOKECTB PEUICHMM HEKOTOPBIX MPOCTEHIIMX HEPABEHCTB C
JIBYMsI IIEPEMEHHBIMU U UX CHCTEM.
Konmponvnvix pabom: 2

e DJjieMeHTHI NPUKJIAAHON MAaTEeMaTHKH.

Matemaruueckoe MoaenupoBaHue. IIpouenTtHsle pacuersl. [IpuOnnkeHHBIE BBIYMCIICHUS.
OcHOBHBIE MpaBWiia KOMOMHATOpUKU. OTHOCUTEIbHAs 4YacTOTa M BEPOSTHOCTb CIy4yailHOTro
coObITus. Knaccuueckoe onpenenenue BeposiTHocTUH. HauanbHble CBEIEHNS O CTaTUCTHKE.
OcHo6Has yenb — O3HAKOMUTD yYaIUXCSl C NOHATHAMU IIEPECTAaHOBKH, Pa3MELICHUS, COUETAHUS U
COOTBETCTBYIOIIMMHU (GOpMyJlaMU JJisl TOJCYEeTa MX YKCIA; BBECTH IOHSATUS OTHOCHUTEIbHOU
YacTOTbI ¥ BEPOSITHOCTH CITy4aifHOTO COOBITHS.

W3ydyenne TemMbl HauMHAETCS C pEIICHUs 3a7ady, B KOTOPBIX TpeOyeTCsl COCTaBUTh T€ WJIM HHBIE
KOMOMHAIMKM 3JIEMEHTOB M TMOJACYMTATh MX 4HCcHIOo. Pa3zbsicHsercs KOMOMHATOpPHOE NPaBUIIO
YMHOXEHHS, KOTOPOE HUCHOJB3YEeTCsl B JAajbHEHIIeM Npu BbIBOJAE (HopMyn A MOJCYETa 4Hcia
NEPeCTaHOBOK, pa3MelleHud u coueTaHuid. [Ipu u3yyeHMM AaHHOrO Marepuana HeoOXOIHMMO
o0paTUTh BHHMaHUE Y4YallUXCsl Ha pa3IMyhe MOHATHH «pa3MElIeHUue» U «COUYeTaHHe»,
chopMHpOBATh Y HUX YMEHHUE ONPEAEIATh, O KAKOM BHJIe KOMOMHAIIUN HJIET peub B 3aj1a4e.
B nmaHHOW TeMe ydampecss 3HAKOMSTCS C HA4aJIbHBIMU CBEJICHHUSIMH M3 TEOPUHM BEPOSTHOCTEH.
BBogsTcs moHATHS «CiiydaiiHOe COOBITHEY, «OTHOCHTEIbHAS YacTOTa», «BEPOSITHOCTH CIy4aiHOIO
coObITUs». PaccmaTpuBaloTCs CTaTUCTHYECKMM M KJIACCHUYECKUH TMOJIXOJbl K OINpeAeseHUI0
BEPOSTHOCTH CJIydyalfHOro coObITHs. BakHo oOpaTuTh BHHMaHHE Yydyalluxcs Ha TO, YTO
KJIACCUYECKOE OINPEJEICHUE BEPOSITHOCTH MOXKHO NMPUMEHATH TOJBKO K TAKMM MOJENISAM PEATBHBIX
COOBITHH, B KOTOPBIX BCE UCXOBI SBJISIOTCS PABHOBO3MOKHBIMHU.
Koumponvnvix pabom. 1

e YuciaoBble M0Ca€10BATEIbHOCTH.
UYucioBele mocaeoBaTeIbHOCTH. ApudMeTrnueckas 1 reoMeTpuieckas nporpeccuu. @opmyssl I-To
WieHa M CyMMBbl HEpBBIX N YJIEHOB mporpeccud. beckoHeuHo yObIBaromass reoMeTrpuyeckast
IIPOrpeECCHsL.



OcHosHasi yenb — JaTh TOHATHS 00 apu(METHYECKOW W TEOMETPUYECKOW MPOrPecCUsix Kak
YHCIIOBBIX MOCIIE0BATEIBHOCTAX 0COOOT0 BUA.
[Ipu u3ydyeHun TeMbl BBOJUTCS MOHSITHE MOCIIEIOBATEILHOCTH, PA3bsICHACTCS CMBICT TEPMUHA «N-U
YJIEeH MOCIeN0BAaTeIbHOCTHY», BBIPAOATHIBACTCS YMEHHME MCIIONIb30BaTh HHAEKCHOE 0003HaYCHHE.
DT CBEJCHHS HOCST BCIIOMOTATEIbHBINA XapaKTep W UCIIONB3YIOTCS TSl H3y4eHUs apu(MeTHIeCKOM
Y TEOMETPUYECKON MPOTrPECCUid.
Pabora ¢ dopmymamu n-ro WieHa M CYMMBI MEPBBIX ra YJICHOB MPOTPECCHU, MOMHMO CBOETO
OCHOBHOTO  HAa3HAu€HHUs, T[O3BOJSET  HEOJAHOKPAaTHO  BO3BpAIlAThCS K  BBIYUCICHUAM,
TOXKJIECTBEHHBIM ITPEOOPa30BaAHUSM, PEIICHUIO YPAaBHEHUHN, HEPABEHCTB, CHCTEM.
PaccmaTpuBaloTcs  XapakTepUCTHUYECKHE CBOWCTBAa apu(pMETHUYECKOW M TeOMETPHUYECKOn
NPOTPECCUii, YTO TMO3BOJSET PACHIMPUTH KPYT IpeajaraeMbix 3aj1ad.
Konmponvnwix pabom: 1

e [IloBTOpeHnue (MTOroBoe)
Ocnosnas yens. I1oBTOpUTH, 3aKpenuTh U 00001KTH ocHOBHBIE 3YH, momyueHnHsie B 9 kiacce.
Konmponwonvix pabom: 1

TemaTnueckoe INIAHUPOBAHHUE C ONIPEeaACICHUEM OCHOBHBIX BU/10B y‘lQﬁHOﬁ AeATECJIbHOCTH.

B TemaTHueckoM IUTAHUPOBAaHWU pa3zeiibl OCHOBHOTO COAEp)KaHUs Mo anredpe pa3OuTHl Ha
TEMbI B XPOHOJIOTUHU MX U3y4YCHUS, 10 COOTBETCTBYIOMINM ydeOHHKaM «Anredpa — 7 », «Anredpa —
8 », «Anredpa — 9 ».

OCOOEHHOCTBIO TEMaTHYECKOro IUIAHUPOBAHUSA SIBJISETCS TO, YTO B HEM COJEPXKUTCA
OTKCaHNE BO3MOXHBIX BHJIOB 00pa30BaTeJbHOMN 1eATeJbHOCTH YYALIUXCSH B IPOLIECCE YCBOCHHS
COOTBETCTBYIOLIECTO COJICPKAHUS, HAIIPABICHHBIX HA JIOCTH)KEHHE ITOCTABJICHHBIX LesIeil 00ydYeHMs.
DTO OPUEHTUPYET YUHUTENsI HA YCUIICHUE JIEITEILHOCTHOTO MOIX0/a B 00yUYEeHUH, Ha OPTaHU3aIUI0
pa3Ho0Opa3Hol y4eOHOil 1eATeJbHOCTH, OTBEYAIOIEH COBPEMEHHBIM IICHXO0JIOT0-MI€1arOrMYeCKUM
BO33PEHUSM, Ha UCTIOJIb30BaHNE COBPEMEHHBIX TEXHOJIOTHIA.

TemaTnueckoe raHupoBaHue Mo anredpe B 7 Kiiacce



Ne Conep:xkanue y4eOHOTO KouunyecTBo XapakTepucTHKA OCHOBHBIX BH10B
naparpada MaTepHaJia 4acoB AeATeJIbHOCTH YYeHHKA (Ha ypoBHe Y /1)
I'naBa 1 Pacnoznasams 4nciioBble BEIpaKE€HUS U
JIuHeiiHOe YpaBHEeHHEe ¢ OAHOM 15 BBIPAXKEHHUSI C IEPEMEHHBIMU, JINHEHHBIE
nepeMeHHOl ypaBHeHus. [IpuBoaUTE NpUMeEpHI BBIPAKEHUH €
1 Beenenue B anredpy 3 [IEPEMEHHBIMY, JINHEVHBIX YPABHEHUI.
2 JIunelinoe ypaBHEHUE C OJTHOM 5 CocTaBisATh BBIDQXKEHUE C IEPEMEHHBIMU 110
NePEMEHHOMN YCIIOBUIO 33/1a4d. BBIMOTHATE mpeoOpa3oBaHus
3 Pentenve 3amay ¢ IIOMOIIBIO 5 BLIp&)KGHHfI: IIPUBOJUTH IOJ00HBIC cllaracMbIC,
ypaBHEHUI packpbIBaTh CKOOKU. HaxomuTh 3HaUYCHHE
IToBTOpEHHE u 1 BBIPAXKEHMS C IEPEMEHHBIMU TP 33]IaHHBIX
CHCTEMaTH3alUA yqe6H0r0 SHAYCHUAX IICPEMCHHBIX. KJIaCCI/I(bI/II_[I/IpOBaTB
MaTepHana anreOpandeckue BbIpaxkeHUs. ONUCHIBATDH
Kontposnbhas padora Ne 1 1 LEJIBIC BHIPAXKCHUA.
Q@opmynuposams  ONPEACIICHUE  JIMHEHMHOTO
ypaBHeHusA. Pemare nMHEHHOE ypaBHEHHE B
obmem Buzae. HHTeprpeTnpoBaTh ypaBHEHHE
KaK MaTeMaTHYeCcKyld MOJENIb  peajabHOM
CUTYalH. OnuceiBaTh CXEMy peLIeHUs
TEKCTOBOM 3a/1auul, MPUMEHSTH €€ JUIsl perIeHus
3a/1a4
I'naga 2
Ilesibie BbIpaKeHHsI 52
4 ToxnecTBeHHO paBHbIE 2
BhIpaKeHUs. ToxaecTBa Dopmynuposamy:
) Crenenp ¢  HaTypalbHBIM 3 onpeoeneHus: TOXIECTBEHHO PaBHBIX
MOKa3aTeseM BBIPAXKEHH, TOXKIECTBA, CTETIEHU C
6 CaoiicTBa CTENEHU c 3 HATypaJbHBIM TTOKa3aTesieM, OJTHOWICHA,
HaTypaJbHbIM MOKa3aTeleM CTaHJapTHOTO BHUJA OJHOUICHA, KOO PUIIEHTa
7 OnHo4JIEHBI 2 OJIHOWIEHA, CTENEHU OJHOYWIEHa, MHOTOUJIEHa,
8 MHOrO4YJIEHBI 1 CTENEHN MHOT'OUJICHA;
9 Crnoxenue ¥ BbIYUTaHUE 3 §
MHOTOYWICHOB €6801icmea: CTENEHU C HATypaIbHbIM
KoHTpounbHast pa6ora Ne 2 MoKa3aTesieM, 3HaKa CTETeHU;
10 VYMHOXEHME OIHOWIEHA Ha 4
MHOTOWIEH npasua; 10Ka3aTelbCTBa TOXKIECTB,
11 VMHOKEHIE MHO[OWICHA Ha 4 YMHO>KEHHS OJTHOWJIEHAa Ha MHOTOUJIEH,
MHOrOWICH YMHOYXCHHUSI MHOTOWICHOB.
12 Paznoxxenne MHOTOWICHOB Ha 3
MHOKHUTEITH. BhiHeceHue Jloxazvieamsb CBOMCTBA CTENEHU C HATYPaJIbHBIM
00IIEro MHOYKHUTEIS 33 CKOOKH TIOKa3aTe/ICM.
13 Pa3znoxxeHne MHOTrO4YWIEHOB Ha 3
MHOKHATEITIA Merox 3anuchIBaTh M I0Ka3bIBaTh (HOPMYIIBI:
I PYIITHPOBKH MPOM3BE/ICHHS CYMMbI 1 PaSHOCTH JIBYX
KonTponbas pabota Ne 3 1 BBIP@IKEHHUH, PasHOCTH KBa/[paToB JBYX
14 TIpoM3BeNCHME DAsHOCTH W 3 BbIpasKEHMI, KBAJ[paTa CyMMbI 1 KBaJpaTa
CYMMEI JIBYX BHID@KEHHH PasHOCTH JIBYX BIPAXKEHHH, CYMMBbI KyOOB 1
15 PASHOCTD  KBAIDATOB  ABYX 5 Pa3HOCTH KYOOB JIBYX BBIPAKCHUM.




BBIPAXKEHUI

16 KBazpar cymmbl | KBajpar 4 Bviuuciams 3HaueHUE BBIPAKEHUN
Pa3HOCTH JBYX BBIPAXKCHUMU C IICPEMEHHBIMH.
17 ITpeoOpa3oBaHrne MHOroO4wIEeHa 3 [IpuMeHSITh CBOMCTBA CTCIICHU TSI
B KBaJpaT CYMMBbl WU peoOpa30BaHuUs BBIPAKCHUH.
Pa3HOCTH JBYX BBIPAXKEHUMU BBINONTHATE YMHOKEHUE OJTHOYJIEHOB U
KOHTpo_]'[[,Ha;{ pa60Ta Ne 4 1 BO3BEJICHUE OJHOUYICHA B CTCIICHb. HpI/IBO,Z[I/ITB
18 CyMMa U Pa3HOCTh Ky6OB 2 OJHOYWICH K CTaHAAPTHOMY BHUIY. 3anuceIBaTh
JIBYX BBIpaKEHHIA MHOT'OYJIEH B CTaHJAPTHOM BHJIE, ONIPENCIIATh
19 [IpuMeHerue Pa3ITHYHBIX 4 crenieHb MHorowieHa. [IpeoOpa3oBbiBaTh
Croco6oB PA3IIOKEHHS IIPOU3BE/ICHNE OJTHOYICHA U MHOTOYJICHA,
MHOTOYJICHA Ha MHOXXUTEJIN CYMMBI, Pa3HOCTH, IPOU3BEACHUA IBYX
TloBTOpCHHE - 2 MHOT'OYJICHOB B MHOTOJIEH.
CHCTEMATH3ALUS y4eGHOro BbINOTHATE pa3iioskeHne MHOTO4YIeHa Ha
Matepuaia MHOXHTEIN CIOCOOOM BBIHECEHHSI 001IEero
KouTponsHas pa6ota Ne 5 1 MHOJKHTeJIS 32 CKOOKH, CHOCOOOM
IPYIIUPOBKH, 110 POPMYJIaM COKpaIEHHOIO
YMHOKEHUS U C IPUMEHEHUEM HECKOJIbKUX
Croco0o0B.
Hcnonb30BaTh yKa3aHHbIEe IPeoOpa30BaHUs B
IIPOLIECCE PELICHUs YpaBHEHUM, JOKa3aTeNbCTBA
YTBEPKACHUM, PEILICHUS TEKCTOBBIX 3a4a4
I'naBa 3
DyHKIMHU 12
20 CBsi3u  MexAy BEIUYMHAMHU. 2 IIpuooums puMepbl 3aBUCUMOCTEN MEXKTY
DyHKIUSA BEJIMYMHAaMU. Pa3znnyate cpeau 3aBUCUMOCTEN
21 CrniocoObl 3a1aHus QyHKIUN 2 (G yHKIIMOHAJIbHBIE 3aBUCUMOCTH.
22 I'padux GpyHKIUN 2 Onucviéams TIOHATHA: 3aBUCUMOH U
23 Jlunetinast ~ ¢yHknus, — e€ 4 HE3aBUCHMOH IIEPEMEHHBIX, (DYHKIIUH,
rpauKu CBOHCTBA apryMeHTa (GyHKIHH; CIOCOOBI 3aaHus
[ToBTOpEHHE n 1 byakuun. PopMyIUpOBATH ONPEIACIICHMUS:
CHCTEMAaTH3alUA yqe6H0r0 o0Jactu ONIpCACIICHUA q)YHKI_II/II/I, o0Jactu
MaTepHana 3HaYeHul QpyHKuMH, rpaduka QyHKINH,
Kontponsnas padora Ne 6 1 JINHEHHON (PYHKIIMH, MPSMOI
MPOMOPLUOHAIBHOCTH.
Bviyucnames 3HaueHne (QyHKIMU 1O 33JaHHOMY
3HaueHHI0 aprymeHTa. CoOCTaBISITH TaOIUIIBI
3HaueHu#  ¢yHkuuu.  Ctpouth  Tpaduk
¢byHkuy, 3agaHHod TabmuuyHo. Ilo rpaduxy
(byHKLINY, SBISAIOUICHCS MOJENBI0 PEaTbHOTO
npolecca, ONpeleisiTh XapaKTePUCTUKH 3TOTO
nporecca.  Crtpoutb  rpaduk  nHUHEHHOMN
GYHKIIMM W [psSIMOW  MPONOPLHMOHATBHOCTH.
OnuchIBaTh CBOWCTBA 3TUX (QYHKIUN
I'naga 4. 19

Cucrembl THHEHHBIX YPABHEHHH € IBYMS

NEPEMECHHBIMHU.




24 YpaBHeHHS c TBYMSI

MIEPEMEHHBIMHI
25 Jlunelinoe ypaBHEHUE C ABYMs

NEPEMEHHBIMH U ero rpaduk
26 Cuctembl ypaBHCHHUH C JABYMsI

nepeMeHHbIMH. [ paduueckuit
METOJl  PCIIECHUS  CUCTEMBI
JBYX JINHEWHBIX YpPaBHEHUH C
JBYMsl IEpEMEHHBIMU

27 Pemenne cucreM JIMHEHHBIX
ypaBHEHUH METOJIOM
IOJICTAHOBKH

28 Pemenne cucteM JIHHEHHBIX
ypaBHEHUI METOAOM
CIJIOJKCHMSA

29 Pemenne 3amady ¢ IIOMOIIBIO
CHCTEM JIMHEHHBIX YpaBHEHUHN
[ToBTOpEHME u
CHCTEMaTH3aIus y4eOHOro
Marepuajia

KonTponbnas padota Ne 7

IIpusooums npumepol: ypaBHEHUS C ABYMS
[IEPEMEHHBIMU; JINHEHHOTO YPAaBHEHHUS C ABYMS
MEPEMEHHBIMH; CUCTEMBI IBYX JTMHEHHBIX
YPaBHEHUH C ABYMS [IEPEMEHHBIMH; pPEabHBIX
MIPOLIECCOB, ISl KOTOPBIX YPaBHEHUE C IBYMS
IIEPEMEHHBIMU UJIM CUCTEMA YPaBHEHUM C
JBYMsI IEPEMEHHBIMU SIBIISIOTCA
MaTEeMaTUYECKUMHU MOJIETISIMHU.

Omnpenensrs, SBISETCS U Tapa Yuces
pEIIEHNEM JAHHOTO YPaBHEHUS C IBYMsI
MePEeMEHHBIMH.

Dopmyauposamy.

onpeoeneHus: PelICHUs] ypaBHEHUS C IBYMsI
IIEPEMEHHBIMH; YTO 3HAUUT PELIUTh YPAaBHEHUE
C IByMs IEPEMEHHBIMH; TpauKa ypaBHEHUS C
JIByMsI IEpEMEHHBIMU; TUHEHHOTIO ypaBHEHUS C
JIBYMsI IEPEMEHHBIMU; PEIICHUS CUCTEMBI
YPaBHEHUH € ABYMS IEPEMEHHbBIMU;

ceoticmea ypaBHEHUH C IBYMS IEPEMEHHBIMU.
Onucwvieamy: cBoicTBa rpaduka TMHEHHOTO
YpaBHEHHUS B 3aBUCUMOCTH OT 3HaYEHUM

K03 puImeHToB, rpadUIECKU METO] PEIICHUS
CUCTEMBI JIByX YPaBHEHHH ¢ ABYMs
MEPEeMEHHBIMH, METO/I TTOJICTAHOBKU U METOJ
CJIOKEHMS JUIsl PELIEHUSI CUCTEMBI ABYX
JIMHEWHBIX YPABHEHUN C ABYMs IEPEMEHHBIMH.
Cmpoumw rpadvK JIMHEHUHOTO YpaBHEHUS C
JByMsI IEpEMEHHBIMU. Pemiate cuctemsl AByX
JIMHEWHBIX YPABHEHUH C ABYMS IEPEMEHHBIMMU.
Pewamys TexcTOBBIE 3a71a41, B KOTOPBIX
CHCTEMA JBYX JIMHEHWHBIX YPAaBHEHUH C JBYMS
IIEPEMEHHBIMH SIBJIIETCS MaTEMaTHUECKON
MO/JIEIbIO PEATIBLHOTO Mpoliecca, U
MHTEPIPETUPOBATH PE3YJIBTAT PEIICHUS
CUCTEMBI

IToBTOpeHue M cucreMaTH3alMs Yy4eOHOIO
MaTepHaja

VYopaxHeHuss Ui TOBTOPEHHsT  Kypca
aireOpsl 7 Ki1acca

HtoroBast KOHTpoJIbHAs paboTa

[IpoMexxyTouHass  arrecransi MO  UTOram
yuebHoro rona 2017-18

4. TemaTHueckoe IIaHUpOBaHKe Mo anredpe B § Kiacce




Ne Conep:kanue y4eOHOr0 KosaunyecTBo XapakTepucTHKA OCHOBHBIX
naparpada MaTepHaJia 4acoB BU/IOB /IEATEJIbHOCTH YYeHUKA
(na ypoBHe Y /1)
I'naBa 1
PanuonanbHble BbIPpaKeHUsI 44

1 PanmonansHbie 1pobu 2 Pacnosnasams uemnble

2 OcHoBHOE CBOICTBO 3 palnOHaIbHbIE BBIPAKEHMUS,
paloHaIbHON pobu JIpoOHbIE palliOHAIbHBIE

3 CrnokeHHEe W BLIYMTAHHE 3 BBIPQXCHUS, IPUBOJIUTH IPUMEPHI
palMoHaJIbHBIX  Apobel ¢ TaKUX BBIPAXKEHUH.
OJIMHAKOBBIMU 3HAMEHATEIISIMU Dopmynuposams.

4 Clo)xeHHE W BBIYMTAHHUC 6 onpeoenenus.:
panroHaIBbHBIX npobeii paLMOHAILHOIO BBIPAKEHUS,
C pa3HbIMU 3HAMEHATEIIAMU JOMYCTUMBIX 3HAYEHHI
KonTposbHas padora Ne 1 1 IIEPEMEHHOM, TOXKAECTBEHHO

5 VMHOXEHUE u JeJIeH1e 4 PaBHBIX BBIPAKEHUH, TOXKIECTBA,
panroHaIBHBIX Hp06ef/’1_ PaBHOCHUJIBHBIX ypaBHeHI/II;'I,
Bo3senenue palLMOHAIBHON palMOHAJIBHOT'O YPaBHEHUS,
I[po6p1 B CTEIICHDb CTCIICHU C HYJICBBIM IIOKA3aTECJICM,

6 TOXIECTBEHHBIE 7 CTENEHU C LEJbIM OTPULIATEIbHBIM
npeoOpa3oBaHMs II0Ka3aTeJICM,
palMOHAIBHBIX BBIPAKCHUI CTaHapTHOrO Bria 4ucia,
KontpoubHas paGora Ne 2 1 0o0paTHON IPONOPLUUOHATIBHOCTH;

7 PaBHOCHILHEIC YPaBHEHHS. 3 cB801icmea.; OCHOBHOE CBOMCTBO
PanoHanbHble ypaBHEHHUS PaHIV/IOHaJH:HOfI apoowu,

8 CTemenn A LeTBIM 4 CBOMCTBA CTEIEHHU C LEIbIM
OTPULIATENLHBIM MTOKA3aTEIEM nokasateseM, ypaBHeHHH,

9 CBolicTBa CTEINEHU C IEIBIM 5 — k
MOKa3aTeleM yHKIIT X

10 k 4

Oynkuust ¥ u e€ rpaduk

npasuna:
CJIO)KEHU S, BRIYUTAHUS,
YMHOXEHHUSI, IENEeHUS JPOOeii,
BO3BECHUS APOOH B CTEIICHB;
YyCro6ue paBeHCTBa Apo0U HYIIIO.
Jloka3zvleams CBOMCTBA CTEIICHU C
LIETIBIM MTOKa3aTeJIeM.
Onucvlieams TpadUueCKuii METOT
pELIeHNs YPaBHEHUM C OJTHOU
IIEPEMEHHOM.

Ilpumensimb OCHOBHOE CBOWCTBO
panroHaIBHOM 1podu JIst
COKpAIIIeHHS U peoOpa3oBaHMs
Tpo0ei.

[IpuBoauTH APOOU K HOBOMY
(oOmiemMy) 3HAMEHATENIO.
Haxoautb cymMMy, pa3HoCTb,




MIPOU3BEACHNE U YaCTHOE JPOOeii.

BBINOTHATE TOXKAECTBEHHBIE

npeoOpa3oBaHus pallMOHAIBHBIX

BBIPAKCHUIA.

Pewamys ypaBHeHus

C IEPEMEHHON B 3HaMEHAaTele

JpooHu.

Ilpumensimo CBOMCTBA CTENEHHU C

LEJIBIM MOoKa3aTesieM AJis

peoOpa3oBaHUs BEIPAKEHUH.

3anucvieamsb yucna

B CTaH/JApTHOM BHUJIE.

Buvinonnams moctpoeHue U YTeHUE
k

rpaduka QyHKIUN X

KonTponbnas pabora Ne 3 1
I'naBa 2
KBaaparubie kopuu. JleiicTBuTEe IbHBIE 25
qyucjaa

11 OyHKIHA y=x" 3 Onucvieams: IOHSITHE MHOXKECTBA,
u e€ rpadux 3JIeMEHTa MHOKECTBA,

12 KBanparubie KOPHH. 3 CIIOCOOBI 33JaHHSI MHOYKECTB;
ApudmeTnueckuii KBaapaTHBIN MHO>KECTBO HaTypalbHBIX YHCEIL,
KOPEHb MHO’KECTBO LIEJIBIX YHCEIL,

13 MHO’K€ECTBO U €0 JIEMEHTHI 2 MHO’KECTBO PallMOHAJIBHBIX YHCEN,

14 IMogmuoxkectBo.  Omeparyu 2 MHOKECTBO JI€HCTBUTENBHBIX
HaJI MHOXXECTBaMHU YHCeN U CBSA3U MEXIY 3TUMHU

15 YucioBble MHOKECTBA 2 YHCJIOBEIMU MHOXKECTBaMU; CBA3b

16 CgoiictBa  apu(pMeTUUECKOTO 4 MEX/y OCCKOHEYHBIMH
KBaJIPaTHOTO KOPHS JECATUIHBIMH JPOOSIMU U

17 ToxnecTBeHHBIE 5 pannoOHaILHbIMH,
npeoOpa3oBaHusl  BBIPAXKEHHIH, HpPpalnOHAIEHEIMH HHCIAMH.
coepKaIIIX KBa[paTHbIC Pacnosnasams pantmoHansHbie U
KOpHH HppalMOHAIIbHBIE YHCIIA.

18 ~Jx . 3 [IpuBoIUTE MpUMEPHI
DyHKIHUs Y ¥ € rpaduk palMOHANBHBIX YHCEIT U
KonTponbnas padorta Ne 4 1

HUppaMOHATIbHBIX YKCET.
3anucvlieams ¢ TOMOIIBIO POPMYIT
CBOMCTBA JEHUCTBUH C
JIEHCTBUTEILHBIMU YMCIIAMH.
Dopmynuposamu.:

onpeoeneHus:

KBaJpaTHOT'O KOPHA U3 YKCIIA,
apupMeTHUYECKOro KBaJpaTHOTO
KOpHS U3 YKcIa,

PaBHBIX MHO>KECTB,
MOJMHOKECTBA,




repeceueHus: MHOKECTB,
00bEeIMHEHUS] MHOXKCCTB;

. _\2
ceoticmea: QyHKIHH Y = X,
apu(pMETHUECKOTrO KBAIPATHOTO

xopHst, Gpynxrmn ¥ Jx :
JlokasbIBaTh CBOMCTBA
apuMeTUYECKOro KBaJpaTHOTO
KOpHSL.

Cmpoumw rpaduku GQyHKIHN Y =
Xur = Vx .

Ilpumensamo noHsATHE
apuMeTUYECKOTo KBaJpaTHOTO
KOPHSI JIUIsl BBIYUCIICHUS 3HAYCHHIA
BbIPAKEHUM.

Ynpowams BeIpaKkeHUs,
coJieprkaiiye apupmMeTHIecKue
KBaJIpaTHBIC KOPHHU.

Pemats ypaBHEeHHUS.

CpaBHHMBAThH 3HAYCHUS
BbIpaXeHHI. BBIOTHATH
npeoOpa3oBaHKE BBIPAKEHUH C
IPUMEHEHHUEM BbIHECEHUS
MHOKHUTEJIS U3-TI0]1 3HaKa KOPHS,
BHECEHUSI MHOXUTEIS MOJT 3HAK
KOpPHSL.

BoInonmHATE 0CBOOOKACHHE OT
HUPPAIIMOHAIEHOCTH B
3HaMeHaTene JpooH, aHaIu3
COOTHOIIEHUI MEXy YHCIOBBIMU
MHOKECTBAMH U WX DJICMEHTaMH

I'nasa 3
KBanparnbie ypaBHeHHs 26

19 KBanpathsie YPaBHEHHS. 3 Pacnosnasams 1 npuBOANTH
Pemmenne HETIOJTHBIX MPUMEPHI KBAIPATHBIX YpaBHEHUH
KBaJIpaTHBIX YpaBHEHUI pa3IUYHbIX BUOB (TIOJIHBIX,

20 dopmysa KopHEH KBaJipaTHOTO 4 HEMOJIHBIX, MPUBEIEHHBIX ),
ypaBHEHHMSI KBaJIpaTHBIX TPEXUIICHOB.

21 Teopema Buera 3 Onucvieamsb B 00111€EM BUJE
KonTtposnbHas pabora Ne 5 1 pELIEeHNE HEMOIHBIX KBAaJPaTHBIX

22 KBanpartHsiii Tpéxuiien 3 YPaBHCHHMH.

23 Pemenue ypaBHEHUH, 6 Dopmynuposanmv:
CBOJMIIMUXCI K KBaJpaTHBIM onpeoenenus:
ypaBHEHHSM ypaBHEHHMS [IEPBOI CTENEeHH,

24 Pemenue YpaBHEHUH, 6 KBaZpaTHOro ypaBHCHUA,

CBOOAINMXCA K KBaAPaTHBIM

KBaaApaTHOT'O TpéX‘{J'ICHa,




YpaBHEHUSIM

KonrtponsHas padora Ne 6

JUCKPHMMHMHAHTA KBAIPATHOTO
YPaBHEHUS U KBaJIpaTHOTO
TpEXUJIICHA,

KOpPHSI KBaJJpaTHOT'O TPEXWIEHA;
OMKBa/PaTHOIO ypaBHEHMUS;
ceoticmea KBaJlpaTHOTIO
TpEXUIICHA,;

meopemy Buera u oOpatHyto eit
TEOpeEMY.

3anucvleams 1 10Ka3bIBATH
(dopMyi1y KOpHEH KBapaTHOro
YPaBHEHUS.

HccnenoBaTh KOIMYECTBO KOPHEH
KBaJIpaTHOT'O ypaBHEHUS B
3aBUCHMOCTH OT 3HaKa ero
JUCKPUMHUHAHTA.
Llokazvieamv meopemoi:

Buera (npsimyto 1 00paTHy10),

0 pa3JIOKEHUU KBAIPaTHOTO
TPEXWIEHA HA MHOXKUTEIH, O
CBOMCTBE KBaJPATHOI'O TPEXUIICHA
C OTPULIATEIbHBIM
JUCKPUMHUHAHTOM.

Onucvieams Ha IPUMEPAX METOJ
3aMEHbI IEPEMEHHOM IJIs1
pElLIeHUs] ypaBHEHUM.

Haxooums xOpHU KBaJIpaTHBIX
YPaBHEHUN Pa3JINYHBIX BUIOB.
[Ipumensarts Teopemy Buera u
o0paTHyto el Teopemy.
BrInonHATe pa3noxeHue
KBaJIpaTHOTO TPEXUJIEHA Ha
MHOKUTEH.

Haxonuts KOpHM ypaBHEHUH,
KOTOpBIE€ CBOASTCS K KBAJPaTHBIM.
CocraBnATh KBaJpaTHbIE
yYpaBHEHUS U ypaBHEHUS,
CBOJAILIMECS K KBAaJIPaTHBIM,
SBJISIOLMECS MATEMAaTUYECKUMU
MOJIETISIMU PEAIbHBIX CUTYAlUH

IMoBTOpeHue M cucTEeMATH3ALUS Y4eOHOTrOo
MaTepuaja

10

YrpakHeHus JIsl TOBTOPEHUS Kypca alreOpsl
8 Kimacca

KonTtponbHas padora Ne 7

[IpomexxyTouHasi arTecTanus 10
nuroram ydeOHoro roga 2017-18




5. TemaTnueckoe TIaHUpOBaHKE NO areOpe B 9 kiacce

Ne Conep:kanue y4eOHOT0 KosaunuyecTBo XapakTepucTHKA OCHOBHBIX
naparpadga MaTepHaJia 4acoB BH/IOB /IEATEJIbHOCTH YYeHUKA
(na yposne Y /1)
I'naBa 1
HepaBencrTBa 21

1 YucnoBble HEPAaBEHCTBA 3 Pacnosnasams v npuBOAUTH

2 OCHOBHBIE CBOMCTBA YMCIIOBBIX 2 MIPUMEPHI YUCIOBBIX HEPABEHCTB,
HEPABEHCTB HEPABEHCTB C IEPEMEHHBIMH,

3 CrnoxxeHue 1 yMHOKEHUE 3 JIMHENHBIX HEPABEHCTB C OJHOU
YHCIIOBBIX HEPABEHCTB. MIEPEMEHHOM, IBOMHBIX
OueHuBaHuE 3HAYCHUS HEPaBEHCTB.

BBIPAXKEHUSI Dopmynuposamy:

4 HepagenctBa ¢ ogHoit 1 onpeoeyieHus: CpaBHEHUS BYX
MePEMEHHOM qrced,

5 Pelienue HEPaBEHCTB € OJHOM 5 pELICHHs HEPABEHCTBA C OJHOM
nepeMeHHoi. Yucnosbie MEPEMEHHO, paBHOCUIIBHBIX
MIPOMEKYTKH HEPABEHCTB,

6 CHcTeMbl JTUHEHHBIX 5 pEeIlIeHUs CUCTEMbI HEPABEHCTB C
HEPABEHCTB C OJIHOM OJIHO¥i TIEPEMEHHOM,
TIepeMEHHOM o0nacTu onpeaeneHus
[ToBTOpPEHME M CcHCTEMaTU3ALUA 1 BBIPAXKCHUA,
y4e6HOro MaTepHana C601iCMe6a YMCIIOBbIX HEPABEHCTB,
KonrponbHas pabora Ne 1 1 CIIOXCHHUS H YMHOKCHHIA

YHUCJIOBBIX HEPABEHCTB
Jloka3zvleamsb. CBOMCTBA YUCIOBBIX
HEPaBEHCTB,

TEOPEMBI O CIIOKEHUU U
YMHO>XEHUH YUCIOBBIX
HEPaBEHCTB.

Pewamw nuHeHbIE HEPABEHCTBA.
3anuceIBaTh PEIICHUS HEPABEHCTB
Y UX CHCTEM B BHJIE UHCIIOBBIX
MIPOMEXKYTKOB, 00bETUHECHHS,
MEePECEUCHHS YUCITOBBIX
MIPOMEKYTKOB.

Pemiates cucreMy HEpaBEHCTB ¢
OJHOMN NEPEMEHHOM.

OueHuBaTh 3HAYEHUE BBIPAKEHUS.
N306paxaTh Ha KOOPJUHATHOMN
MPsIMOH 3aJJaHHbIE HEPABEHCTBAMU
YUCJIOBBIC TPOMEKYTKH




T'naBa 2

KBagparnunas pyHKuus 38
7 [ToBTOpEHME U pacmIupeHne 3 Onucvieams OHATHE QYHKINUN
CBEJICHUH 0 QYHKIIMH KaK IpaBuJia, yCTaHABINBAIOIIETO
8 CpoiicTBa (hyHKINU 3 CBSA3b MEXK/Y JIEMEHTAMU JABYX
9 [Toctpoenue rpaduka GpyHKIMH 2 MHOKECTB.
y = kf(x)
10 [TocTpoenue rpaduka GpyHKIUI 4 Dopmynuposame:
y=f(x)+buy=1f(x+a)
11 KBaaparnunas pynkmous, eé 6 onpeoenenust:
rpaduK U CBOHCTBA Hyns YRR,
KonTponbnast paborta No 2 1
12 PeleHne KBaPaTHBIX 6 IPOMEXXYTKOB 3HAKOIIOCTOSIHCTBA
HCPaBCHCTB _ (I)YHKHI/H/I; (byHK]-U/IH,
13 CucreMbl ypaBHEHUH ¢ ABYMs 5
[1ePEeMEHHBIMU BO3pacTaroleil (yobiBaroleit) Ha
14 Pemenue 3a1a4 ¢ nOMOIIBEO 6 MHOJKECTBE; KBaJ[paTHYHOM
CHUCTEM YpaBHEHUH BTOPOU
P — (bYHKIMH; KBaJAPaTHOTO
[ToBTOpEeHNEe M CHUCTEMAaTH3AIUS 1 HEPABEHCTBA;
y4eOHOro MaTepHaia 5 .
KonTtponsHas padota Ne 3 1 ceoucmed KBaipaTHIHON

byHKINY,

npasua OCTPOEHUs rpaduKoB
(GYHKLHUH C TOMOIIBIO
npeoOpa3oBaHuil BUJa

f(x) — f(x) + b;

f(x) = f(x + a); fix) — kftx).
Cmpoums Tpaduxu QyHKIHIA ¢
MOMOIIIBIO TTPe00pa30BaHUi BUIA
f(x) — f(x) + b;

fx) = f(x + a); f(x) — kfix).
Cmpoumb TpapuK KBaAPaTUIHON
byHKIMN.

ITo rpaduxy kBagpaTHUHOMI
(GYHKIIMH ONUCHIBATh €€ CBOMCTBA.
Onucviéams CXeMaTUYHOE
pacrioyio’keHue napadosbl

OTHOCHTEJIBLHO OCH a0CIMCC B




3aBHCHMOCTH OT 3HaKa CTapILIEro
K03 pHIMEeHTa U AUCKPUMHUHAHTA
COOTBETCTBYIOILEIO KBaJPaTHOIO
TpEXUICHA.

Pewams xBanpaTHbie
HEPAaBEHCTBA, UCIIOJIb3YS CXEMY
pacroyiokeHus napadoJisl
OTHOCHUTEJIBHO OCH abcLuce.
Onucviéamsv rpaduIecKuil METo
pEIIEHUs] CUCTEMBI ABYX
YPaBHEHHUH C IBYMs
IIEPEMEHHBIMH,

METOJ{ IOJICTAHOBKU U METOJL
CJIOKEHMUS JUIsl PELIEHUs] CUCTEMBI
JIBYX YPaBHEHHM C IBYMs
IIEPEMEHHBIMH, OJTHO U3 KOTOPBIX
HE SIBJISIETCS IMHEHHBIM.

Pewamys TexcToBble 3a1au, B
KOTOPBIX CUCTEMA JBYX
YPaBHEHHUH C IByMs
NIEPEMEHHBIMH SBJIETCS
MaTEMaTHYECKON MOJIENBIO
peasibHOTO MpoIiecca,

Y MHTEPIIPETUPOBATH PE3YJIbTAT

peHiCeHusT CUCTCMbI

I'naBa 3
DJieMeHThI NPUKJIATHOH MATEeMATUKH 21

15 MaremaTnueckoe 3 IIpusooums npumepoi:
MOJICJINPOBAHUE MaTeMaTHYECKUX MOJCIICH

16 ITpouieHTHBIE pacyEThI 3 peanbHbIX CUTYalUi; TPUKIIATHBIX

17 AOCOIIOTHAs M OTHOCHUTEIbHAS 2 3a/1a4; MPUOTMKEHHBIX BETUUHH,
MOTPENTHOCTH WCIIOJTH30BaHNS KOMOMHATOPHBIX

18 OcCHOBHBIE TIpaBHIIa 3 MIPaBHUJI CyMMBI M TIPOW3BECHHS,;
KOMOMHATOPHUKHU CITy4alHBIX COOBITHIA, BKITFOYAS

19 YacToTa ¥ BEPOSTHOCTH 2 JIOCTOBEPHBIE U HEBO3MOXKHBIE




CITy4altHOTO COOBITHS

20 Kiaccuueckoe onpenenenue
BEPOSTHOCTH

21 HavanbHble cBeneHus o
CTaTHCTHKE

[loBTOpEeHME M cucTEeMaTU3aIUs
yueOHOro Marepuasa

Konrponsnas padora Ne 4

COOBITHS; OIIBITOB C
PaBHOBEPOSITHBIMHU HCXOJaMU;
MIPEACTABJICHUS CTATUCTUYECKUX
JaHHBIX B BUJIE TaOJIMII,
quarpamm, rpadukos;
HCIIOJIb30BaHUS

BEPOSITHOCTHBIX CBOMCTB
OKPYKAIOIIKX SIBJICHUM.
Dopmynuposamo:

onpedenenus: aOCOTIOTHON
MIOTPEUIHOCTH, OTHOCUTEIbHON
MOTPEUTHOCTH, JOCTOBEPHOT'O
COOBITHSI, HEBO3MOKHOT'O
COOBITHS; KJIACCUUECKOE
OIpeIeJICHUE BEPOSITHOCTH;
npasuia: KOMOMHATOPHOE
MIPABUJIO CYMMBI, KOMOMHATOPHOE
MIPaBUJIO IPOU3BEICHHUS.
Onucvbleams TaIbl PEIICHUS
MIPUKJIATHOM 3a4a4uH.

loacuamo u 3anucvieams
bopMyITy CIOKHBIX TPOLIEHTOB.
[IpoBOAUTH MPOIIEHTHBIE PACUETHI
C UCIOJIb30BAHUEM CIIOKHBIX
MIPOLICHTOB.

Haxooums TOYHOCTH
NpUOIMKEHU 10 TabyuLe
NpUOIMKEHHBIX 3HAUCHUN
BennuuHBL. Mcrnoap30BaTh
pasiaudHbie POpPMBI 3aMUCH
MPUOIMKEHHOTO 3HAYCHHS
BenMUYUHbI. OLIeHUBATh
npUOIKEHHOE 3HAUECHUE
BEJINYUHBI.

[TIpoBOIUTH OMBITHI CO
CIy4yallHbIMU UCXOJIaMHU.
[TosicHATh 1 3anUCHIBaTH HOPMYITY
HAaXO0’JIEHUS YaCTOThI CIIy4ailHOTO
co0bITHA. ONHUCHIBATH
CTaTUCTUYECKYIO OLIEHKY
BEPOSITHOCTH CIIy4aliHOTO
coObITHsI. HaxoauTh BEpOsSTHOCTD
CITy4alfHOTO COOBITHS B OTBITaX C
PaBHOBEPOSITHBIMHU UCXOAaMH.
OnwuceiBaTh 3TAIbBI
CTaTUCTUYECKOTO UCCIETOBAHMUS.
OdopMisaTs HHPOPMAIIIIO B BUE
Tabnui u auarpamMm. Haxoauts u
MPUBOIUTH PUMEPHI




UCTIOJIB30BAHUS CTATUCTUIECKUX
XapaKTEePUCTUK COBOKYITHOCTH
JAHHBIX: CpPeAHEe 3HaYeHUE, MOJIa
pasmax, MeuaHa BEIOOpKU

I'nasa 4
YucaoBbie MOCJIEA0BATEIHLHOCTH 21

22 YucioBbIe IOCIEOBATEIIHHOCTH 2 IIpusooumsv npumepoi:

23 Apudmerndeckast mporpeccus 4 II0CJIEI0BATENbHOCTEN; UNCIOBBIX

24 CyMMa N epBBIX WICHOB 4 MIOCJIEI0BATEIbHOCTEM, B
apuQMeTHIECKOIN Mporpeccuu YaCTHOCTH apU(PMETHICCKON U

25 I"'eomeTpuyeckas nporpeccus 3 reOMETPUUYECKON IIPOTPECCUN;

26 CyMMa N nepBbIX YICHOB 3 HCITOIb30BaHHUS
reOMETPUYECKON IPOrpeccuun MOCIIeI0BAaTEIbHOCTEN B peaibHOU

27 Cymma 6eckoHeqHOH 3 JKU3HH; 33]1a4, B KOTOPBIX
r€OMETPUUYECKON ITPOTPECCUH, y pacCMaTpHBAIOTCA CYMMBI C
KoTopoii | | <1 0ECKOHEYHBIM YHCIIOM CJIaracMbIX.
IToBTOpEHHE M CcUCTEMATU3ALMS 1 Onucvisamp: NOHATAS
y4e6HOro MaTepHana MOCJIEIOBATEIBHOCTH, YICHA
KouTposbHas pabora Ne 5 1 MOCIIE0BATEIHHOCTH; CIIOCOOBI

3a/1aHMsl IOCIEA0BATEIBHOCTH.
Buviuucnsamo dnensl
IIOCJIEI0BATEIbHOCTH, 33JaHHOU
¢dbopMyoi n-ro wieHa Uiu
PEKYPPEHTHO.

Dopmynuposamn.:

onpeodeneHus: apuhMeTUIeCcKon
IIPOrpeccuu, FreOMETPUIECKON
IIPOTPECCUU;

C6801iCMea 4JICHOB
r€OMETPUYECKON U
apu(pMeTHYeCKOi MPOrpeccHil.
3aoasams apuPMETUUYECKYIO U
rEOMETPUUYECKYIO IIPOIPECCUH
PEKYPPEHTHO.

3anucvieamo u nosAcHAmMb
(hopMyITBI 00TIIETO YJieHa
apu(pMETHYECKON U
T€OMETPUUYECKON MPOTPECCUM.
3anucvisamo u 0okasvi6amoy.:
(GbopMyIibl CyMMBI N MIEPBHIX
YJICHOB apu(METHUECKON 1
T€OMETPUUYECKON MTPOTPECCUM;
(bopMyIIbl, BEIpaXKaroIIne
CBOMCTBA YICHOB
apu(pMETHUECKON U
T€OMETPHUUYECKON MPOTPECCUM.
Buiyucisims cyMmMy O€CKOHEUHOM




reOMEeTpUYECKOI porpeccuu, y
KOTOpOH

lg|<1.

[IpencraBisTh OECKOHEYHBIE
nepuoaNYecKue Jpodu B BHUIE

OOBIKHOBCHHBIX
IloBTOpEeHHEe W cHCTeMATH3AUHUs Y4eOHOI0 10
MaTepuaa
YopakHeHus AJis TOBTOPEHUsI Kypca anreOpbl 9
9 xiacca
Kontponbnas padora Ne 6 1 [IpomesxyTouHast arTectanus Mo
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