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PaGouas nporpamMmma pa3pa60TaHa Ha OCHOBC CJIICAYIOIINX JOKYMCHTOB:

1.®enepanbubiit 3akoH o1 29.12.2012 Ne 273-P3 «O06 obpazoanuu B Poccuiickoii
Oenepanuny.

2.®enepanbHBIN rocy1apcTBEHHBIN 00pa3oBaTeIbHBIN CTaHIapPT OCHOBHOTO O0IIEro
oOpazoBaHws.

3.CanlluH 2.4.2.2821-10 "CanuTtapHO-3MHUIEMHUOIOTHYECKHE TPEOOBAHHS K YCIOBHUIM U
OpraHu3anuy o0y4eHus B 00111e00pa30BaTENbHbBIX yUPEKICHUAX"

4. ABTOopckas nporpamMma: Martemartuka: nporpammel: 5 - 9 kiaccel. ABT. — cocT. ALl
Mepznsxk, B.b.ITononckuii, M.C.Sxup,M.: Benrtana-I"pad, 2013.

st peanuzanuu nporpaMmsl ucrnosib3yercsa Y MK:

- Anrebpa: 7,8,9 knacc: yuyeOHUK A ydaluxcsi o0meo0pa3oBaTeNbHbIX YUPEKICHUN /
A.I'. Mepansk, B.b. [Tononckwuit, M.C. Slkup. — M.: Bentana—I"pad, 2014.

- Anrebpa: 7,8,9 kmacc: AMIAKTHUECKHE MaTepHajbl: COOPHUK 3a/ad M KOHTPOJIBHBIX
pabot/ A.I'. Mep3nsxk, B.b. [Tononckuii, M.C. Sxup. — M.: Bentana—I'pad, 2014

- Anrebpa : 7,8,9 kmacc: meromauueckoe mocobue / E.B. bymnko, A.I'. Mep3mik, B.b.
[Tonouckwuit, M.C. fkup. — M.: Bentana—I'pad, 2014

ILnanupyemebie pe3viabTAThI M3VUECHNA VUEOHOI0 MpeaMeTa «AJreopa»

ITo oxoHYaHMU U3YyYEHHUS Kypca yYalUiCs T0JIKEH YMETh!

e Aurebpa-7
Hcnonvzoeams nipu pelIeHUH MaTEMAaTHMYECKUX 3a/lady, UX OOOCHOBaHUHU M IPOBEPKE

HaWJICHHOTO PEIICHHsI 3HAHUE O:

- HAaTypalibHbIX, IEJIbIX, PAIMOHAJIBHBIX, HPPAIUOHAIBHBIX, JACHCTBUTEIBHBIX
JHUCaX;

- CTEIEHH C HATyPAJIbHBIMU ITOKA3aTEIIMU U UX CBOMCTBAX;

- OJIHOWJICHAX W NpPAaBWIAX JEHUCTBUN C HUMHY;

- MHOTO4JIeHaX U MpaBujiax JeUCTBUM C HUMH;

- (dbopMyIiax COKpaIE€HHOT0 YMHOXKEHHUS;

- TOXIECTBaX; METOJaX JOKAa3aTelIbCTBA TOXK/IECTB;

- JINHEWHBIX YPABHEHUSAX C OJHON HEM3BECTHOW M METOJAaX MX PEUICHUS;

- CUCTEMaxX JBYX JMHEHHBIX YPAaBHEHHUU C JIByMsI HEU3BECTHBIMM U METOJIAX HX
peleHus.

- 8bINOJIHAMb IEHCTBUS C OJHOYWICHAMH U MHOTOYJICHAMU;

- Y3Hasams B BHIPAKEHUAX (OPMYJIIBI COKPAIEHHOTO YMHOKECHUS M IPUMEHSTD HX;

- PacKnadvieamp MHOTOUJIEHBI HA MHOXKUTEIIH;

- 6bINOIHAMb  TOXKJIECTBCHHBIC  MPEOoOpa3oBaHUsl  IENBIX  alreOpandecKux



BBIPAKCHMUI;

- 00Ka3vleamy MPOCTEHUIIINE TOXK/IECTBA,

- HAX00ump YKCIO0 COYETAHUIN U YUCIIO0 Pa3MELICHUN;

- peuwiams TUHEWHbIE YPaBHEHUS C OJJHON HEN3BECTHOM;

- pewiamp CUCTEMBI JIBYX JIMHEWHBIX YPaBHEHHUM C IBYMSI HEU3BECTHBIMU METOJIOM

IOoACTaHOBKH U MCTOJ0OM anre6pantle01<oro CJIOKCHHMUA,

- peuwtamp TEKCTOBBIE 3a/1a4 C TOMOIIBIO JINHEWHBIX YPABHEHUN U CUCTEM;
- HAX00ump pPEIICHUs] «KHU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/a4, B KOTOPBIX

HCIOJIB3YIOTCA MAaTEMATHYCCKUC CPCACTBA,

- co3oasamp TIPONYKT (pe3yJbTaT MPOEKTHOM AESITEIBHOCTH), AN HU3YYCHHS U

OIMMUCAaHUA KOTOPOI'0 UCHOJB3YIOTCA MAaTEMAaTUICCKUE CPCACTBA.

YMmemb TIpeoOPa30BbIBATE AIreOpandeckue BEIpaXKEHUs, peliaTh ypaBHEHHS C OJJHOM
IIEPEMEHHOM;

HaxoOoump 007acTh onpeaeeHus PyHKIUHN, CTPOUTH I'papUKH NPsIMOI
MIPOTIOPIMOHATIFHOCTH 1 JINHEHHOHN (PyHKIIUHY;

6bINONHAMD JICVICTBUA HaJl CTETICHSAMU C HATYpaJIbHBIMH [TOKa3aTesIMH;
6bINOJIHAMb CIIOKEHUE, BBIYUTAHUE U YMHOKEHHE MHOTOYJICHOB, PacKJIaIbIBaTh
MHOT'OYJICHBI HA MHOYKHUTEJIH;

npumensams GOPMYIIBI COKPAIIICHHOTO YMHOXKECHHUS B TPEOOPA30BAHUSAX TICITBIX
BBIP)XEHUI1 B MHOTOWIEHBI U B pPa3J10KEHUU MHOTOUIEHOB Ha MHOXHTEIH;

yMemp pelaTh CUCTEMBbI JINHEHHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU U IPUMEHSTh
UX IIPU PEUICHNH TEKCTOBBIX 3a]1ad.

Aunreopa - 8

Hcnonvzoeams npu peiCHUM MATCMATUYCCKHUX 3aaad, HUX 000CHOBAaHUH H IIPOBEPKEC

HaliJICHHOTO peuiCHus 3HAHUC O:

- anreOpandyeckoit 1pobu; OCHOBHOM CBOWCTBE JIpOOH;
- IpaBUJIax JIEHCTBUH C anreOpanyecKuMu ApoOsMH;

- CTEIEHX C LIEeJIBIMU MTOKa3aTeNsIMU U UX CBOMCTBAX;
- CTaHIAPTHOM BHJIC YHCIIA;

2 y= k
- Gyakmax V= kx +b , y=x X | WX CBOWCTBax W rpadukax;
- MOHATUH KBAaJPATHOTO KOPHA U apU(PMETUYECKOTI0 KBaJAPATHOTO KOPHS;
- CBOWCTBaX apu(hMETHUECKUX KBAJPATHBIX KOPHEH;

- gynxkuun  Y=VX | eg cBoiicTBax u rpaduke;

- dopMye 1S KOpHeii KBaApaTHOTO ypaBHEHHUS;

- Teopeme BueTa 111 NpUBEIEHHOTO M OOLIET0 KBAPATHOIO YPABHCHHS;

- OCHOBHBIX METOJIaX peIleHHs LeNbIX pAlMOHAIBHBIX YpPaBHEHMil: MeTose

PAa3JI0KCHUA Ha MHOXKHUTCIIN U MCTOAC 3aMCHBI HCHSBCCTHOf/'I;

3a1a4;

- METO/Ie peLIeHHsI IPOOHBIX pallMOHATIBHBIX YPaBHEHHUI];

- OCHOBHBIX METOJIaX PEIICHUSI CUCTEM PaIlMOHATBHBIX YPAaBHEHHIA.

- COKpawiamsp anredpandeckue npoou;

- 6bInoIHAMb apyu(METHIECKHE ISHCTBUS C aNreOpandecKuMu JpoOsiMH;

- UCNOIb306aMb CBOWCTBA CTETICHEH C IIETBIMH TIOKA3aTeNSIMHA TIPH  PEIICHUH

- 3anucsléams 41cCiia B CTaHAAPTHOM BUC,
- 68blNnoJIHAMb TOXJICCTBCHHBIC npeoGpa3OBaHI/1;1 palrOHAIIBHBIX BBIpa)KeHHfI;

k
i y=keb o y=x UTx
- cmpoums rpabukn Gynxkumin V= , V= , X M UCIoJib30BaTh



UX CBOMCTBA IIPY PELICHUH 33]1a4;

- eviyucaAms ApUPMETHIECKUEe KBaJpaTHbIE KOPHHU;

- npumenamp CBOWCTBA apu(METHUECKUX KBAJIPATHBIX KOPHEH TNpPH peIIeHUH
3ajad4;

- cmpoums tpadux Qynkumm Y :‘/X U HCIOJIb30BAaTh €ro CBOWCTBA IIPU
peLIeHUH 3a/1a4;
- Ppewiamp KBapaTHbIC YPABHEHUS;
- npumenams TeopeMy Buera npu peuieHuu 3anadg;
- Ppewamp 1CIIbIE PAMOHAIBHBIE YPABHEHHSI METOJOM Pa3JIOKEHUSI HA MHOKHUTEIH
1 METOJIOM 3aMEHBI HEU3BECTHOM;
- peuwiams pOOHbBIE ypaBHEHMS;
- peutamp CUCTEMBI PALIMOHAIILHBIX YPaBHEHUN;
- pewiamp TEKCTOBBIE 3aJa4ydM C IIOMOLIbKO KBAaJpPAaTHBIX U PalMOHAIBHBIX
YPaBHEHUU U UX CUCTEM;
- HAX00ump PEIIeHUs] «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/ad, B KOTOPBIX
HCIIOJIB3YIOTCS MAaTEMATUYECKUE CPELICTBA;
- co30aeamy TIPOAYKT (pe3yibTaT IPOEKTHOM MESITENbHOCTH), AN H3yYeHHs U
ONMCAaHMA KOTOPOT'O UCIOJIB3YKOTCS MaTEMAaTUYECKHUE CPEICTBA.
- yMETb BBINOJHATH TOKAECCTBEHHbIE MPEOOPa30BaHUs PALIMOHATIBHBIX BBIPAKEHUIA;
- HMETb MPEeJCTaBICHNE 00 UPPALMOHATBHBIX YHCIIAX, YMETh BBITOIHATH IPeoOpa3oBaHus,
COJIEpIKalINX KOPHH;
- YMETb pellaTh KBaJAPaTHBIC YPABHEHMUs, pALlUOHAJIbHBIC YPABHEHUS U IPUMEHSATD UX K
PEIIEHNUIO 3a/1a4;
- YMETb pellaTh JMHEHHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON U UX CUCTEMBI,
- IPUMEHATH CBOWCTBA CTEIEHHU C LEJIBIM I0KA3aTENIEM B BEIYUCICHUAX U
npeoOpa30BaHUsIX;
- HMEeTb HayaJbHbIE NPEJICTABICHHS O cOOpe U IPYNIUPOBKE CTATUCTUYECKHUX JaHHBIX, UX
HaIJISIHOM UHTEPIPETALUH.

* Aureopa-—-9

Hcnonvzoeamy 1pu pelleHMM MaTeMaTHMYECKUX 3a4ad, MX OOOCHOBAaHMM U IPOBEPKE
HaWJICHHOTO PEIICHHs] 3HAHUE O:

- CBOMCTBAax 4YMCIIOBBIX HEPABECHCTB;

- METOJIaX PEIICHUS TMHEHHBIX HEPABEHCTB;

- CBOWCTBaxX KBaJpaTHYHON (YHKIINH;

- METOJIaX PEIICHUs KBaJIpaTHBIX HEPABEHCTB;

- METO/I€ UHTEPBAJIOB ISl PELICHUS PALIMOHAIIBHBIX HEPABEHCTB;
- METOJIaX PEIICHUS CUCTEM HEPABEHCTB;

n

- cBoiicTBax u rpaduke Gynkmun V=X npu HarypamsHOM 7;

- ONpPE/ICIICHUU U CBOMCTBAX KOPHEU CTETIEHU 71;

- CTETIEHSX C pallMOHALHBIMU ITOKA3aTeNIIMU M UX CBOMCTBAX;

- OTpe/IeNICHUN M OCHOBHBIX CBOMCTBAaX apu(MeTHyecKoil mporpeccuu; Gopmyiie
IUIs1 HAXOXKACHUS! CYMMBI €€ HECKOJIBKUX MEPBBIX YWICHOB;

- OTpe/IeNICHUN U OCHOBHBIX CBOMCTBaX I€OMETPUYECKOM Mporpeccuu; Gopmysie
TUIs1 HAXOXKACHUSI CYMMBI €€ HECKOJIBKUX MEPBBIX YWICHOB;

- dbopmyne st CyMMBbI OGCKOHEUHOM T'€OMETPUYECKOW MPOTPECCHU  CO
3HaMEHAaTeJIeM, MEHBIINM M0 MOJYJIIO €INHHIIbI.

- Hcnonv3zoeams  CBOWCTBA UHCIOBBIX HEPABEHCTB [UIsl  IpeoOpa3oBaHUS
HEPaBEHCTB;



- 00Ka3vleams NPOCTEUIINE HEPABCHCTBA;

- peuwiamsp TUHEIHbIC HEPABEHCTBA;

- cmpoums TpadhuK KBaIpaTUIHOW (QYHKIMHM W HCIIOIB30BaTh €ro MPHU pEIICHUH
3ajauy;

- peuwiamsp KBAJpaTHbIE HEPABEHCTBA,

- peuwiamsp paioHaJIbHbIE HEPABEHCTBA METO/IOM HHTEPBAJIOB;

- peuiamsp CUCTEMbl HEPABEHCTB;

n

- cmpoums rpadux byuxrmu Y —X  npu HarypageHOM n¥ HCIIONB30BAaTh €ro
P PELLEHUH 3a/1ay4;

- Haxo00ump KOPHU CTENICHHU 71;

- UCROIb306amMb  CBOWCTBA  KOPHEM  CTENEHH  AIPU  TOXKIAECTBEHHBIX
npeoOpa3oBaHMsIX;

- HaxoOump 3HAUEHUS CTEIICHEHN C PpallMOHAJIbHBIMHA ITOKA3aTCIISIMU

- pewiamp OCHOBHBIE 3a/Jadyl Ha apu(METHYECKYl0 U TeOMETPUYECKYIO
MIPOTPECCUH;

- Haxo0ump CyMMy OCCKOHEYHOU T€OMETPUIECKON MPOTPECCUU CO 3HAMEHATEIIEeM,
MCHBIINUM I10 MOAYJIIO CAUHUIIBI;

- Haxo0ump pEUICHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7lady, B KOTOPBIX
HCIIOJIB3YIOTCS MAaTEMAaTUUECKUE CPEJICTBA;

- co3oasamp TIPONYKT (pe3yJbTaT MPOEKTHOM AESITEIbHOCTH), A HU3YUYEHHS U

OMHCaHUs KOTOPOTO UCIOJIb3YIOTCS MAaTEMAaTUYECKHE CPEJICTBA.

Conep:xaHue y4eOHOro npeamera
Auaredpa 7-9 kiaccsl.

7 KJIacc
1. BbipaxkeHmus, TOXKAeCTBAa, yPABHEHUSI.

UucnoBble BBIpaXKEHHs € TepeMeHHbIMH. [Ipocreiimme mpeoOpa3oBaHUS BBIPAKECHUU.
VYpaBHeHUEe, KOpEeHb YypaBHEHUsA. JIMHEHHOE ypaBHEHHE C OJHOM MepeMeHHOW. Pemenue
TEKCTOBBIX 33J1a4 METOJIOM COCTABJICHUS ypaBHEHU. CTaTUCTHUECKUE XaPAKTEPUCTUKH.

OcHnosnaa uyenb — CUCTEMATU3UPOBaTh M OOOOLIMTH CBEACHUS O MPeoOpa3OBAHUAX
anreOpanyeckrX BBIPaKCHUH M PEIICHNH YPaBHEHH C OTHON TIEPEeMEHHOM.

[lepBas Tema Kypca 7 kjacca sIBISETCS CBA3YIOIIMM 3BEHOM MEXy KypCOM MaTeMaTuKu 5S—
6 KiaccoB W KypcoM anreOpel. B HeW 3aKkpemisaroTcs BBIYMCIWTEIBHBIC HAaBBIKH,
CUCTEMAaTHU3HUPYIOTCSI U 00OOIIAOTCS CBEIEHHUs O MpeoOpa3oBaHUSIX BBIPAKEHUH W pELICHUH
YpaBHEHUH.

Haxosxnenne 3nHaueHui YUCIOBBIX U OYKBEHHBIX BBIPAKEHUHN A€T BO3MOXKHOCThH MIOBTOPHUTH
C Yy4YallUMHCS TpaBWia JEUCTBHM C palUOHAIBHBIMH YHCIAMH. YMEHHUS BBITIOJHATH
apumeTrnyeckue NEHCTBUS C pallMOHAIBLHBIMU YMCIAMHU SIBJISIOTCS OMOPHBIMU JJISl BCETO Kypca
anre6psl. CrnemyeT BBISICHUTh, HACKOJBKO TIPOYHO OBJIAJNEITH UMHU YyYalluecs, U B Clydae
HEOOXOJUMOCTH OPraHHW30BaTh MOBTOPEHHE C LENbI0 JIMKBUAALMU BBISBICHHBIX MPOOEIOB.
Pa3BuTHIO HABBIKOB BHIYHMCIICHUN JTOJDKHO YIETSATHCSA CEPhe3HOE BHUMAHUE U B JAJIbHEHIIIEM MpH
W3YYEHHUU JPYTHUX TeM Kypca anreOphl.



B cBsi3u ¢ paccMOTpeHHEM BONpOCAa O CPaBHEHMM 3HAYEHUN BBIPAXKEHUH paCIIUPSIOTCS
CBEJCHMS O HEPAaBEHCTBAaX: BBOJATCS 3HAKM HEPABEHCTB, JaeTcd IOHSATHE O JBOMHBIX
HEPaBEHCTBAX.

[Ipu paccmoTpeHMHM TpeoOpa3oBaHU BBIPAKEHUN (OPMATBHO-ONIEPATUBHBIE YMEHUS
OCTAalOTCsl Ha TOM € YPOBHE, ydalllMecs NOJHUMAIOTCA Ha HOBYIO CTYII€Hb B OBJIAJCHUU
Teopued. BBOIATCS TNOHATHA  «TOXKIECTBEHHO PABHBIE  BBIPAXKEHUS», «TOXKIECTBOY,
«TOXIECTBEHHOE MPEeoOpa3oBaHUE BBIPAKEHUINY, COJEPKAHME KOTOPBIX OYAET MOCTOSHHO
PacKphIBAaThCA M YIAyOJsATHCA NMPU HM3YUYCHUHM MPEOOpa30oBaHUN Pa3IUYHBIX alreOpandecKux
BeIpakeHHi. [loguepkuBaeTcsi, 4TO OCHOBY TOXJIECTBEHHBIX MPEOOPa30BaHUN COCTABIISIIOT
CBOMCTBA IEHUCTBUN HAJl YHCIIAMU.

VYcunuBaercs posib TEOPETUUYECKUX CBEICHUM MHpU pacCMOTpeHHH ypaBHeHUH. C 1elbio
o0OecrieueH!sT OCO3HAHHOTO BOCIPHATHS YYaIlIUMHCS QITOPUTMOB PEIICHHUS ypaBHEHUI
BBOJHUTCS BCIOMOTATEIbHOE TMOHITHE PABHOCWILHOCTH YpaBHEHHH, (DOPMYIHpPYIOTCS U
Pa3bACHAIOTCS HAa KOHKPETHBIX IPHUMEpPAaX CBOWCTBA PABHOCWIBHOCTH. JlaeTcs TmoHsATHE
JINHEWHOTO YpAaBHEHMS M UCCIELYETCS BOIPOC O YUCIE €ro KOpHed. B cucreme ympaxHeHHt
0c000€ BHUMAaHHE YACIACTCS PEIICHUIO YPABHEHUI BUIA ax = bTpU pa3NUYHBIX 3HAUYCHUSIX d U
b. Tlpomomxkaercss pabora 1Mo (HOPMUPOBAHMIO Yy YYAIIUXCS YMEHHUS HCIIOJIb30BAThH amIapar
YpPaBHEHUN KaK CPEACTBO ISl PEHICHUS] TEKCTOBBIX 3aJlady. YPOBEHb CIOKHOCTH 3aJad 37€Ch
OCTaeTCsl TAKUM K€, KaK B 6 Kiacce.

N3yueHne TeMbl 3aBepIIAETCS 03HAKOMIICHUEM YYaIlUXCs C MPOCTEUIIMMY CTATUCTUYECKUMU
XapaKTepUCTUKAMU: CPETHUM apU(PMETUIECKHM, MOJIOW, MEAMAHOW, pa3MaxoM. Yualiuecs
JOJDKHBI YMETh UCIIOJIB30BaTh 3TH XapAaKTEPUCTHKHU Ul aHAIW3a psAla JaHHBIX B HECJIOKHBIX
CUTYyaLMsIX.

Konmponvuvix padbom: 1
2. CreneHb ¢ HATYPAJbHBIM MOKA3aTeJIeM.

Crenenb ¢ HaTypaJIbHBIM TOKa3aTeIeM M ee cBoiicTBa. Oquowien. DyHKIMU y = X°, y = X°M HX
rpaduku.

Ocnosnasa uenab — BBIPAOOTATh YMEHHE BBITIOJHATH JIEUCTBUSI HAJ CTENECHIMHU C
HaTypaJbHBIMU OKA3aTEISIMU.

B nmaHHOW TeMe paercs ONpeAesNieHUuE CTENEHH C HaTypaJbHBIM IOKa3areineM. B Kypce
MaTeMaTHKH O KJlacca ydJaluecs y)Ke BCTpedaluch C MPUMEpPaMU BO3BEICHHUS YHCEN B CTEIICHb.
B cBf3u ¢ BblUMCIEHMEM  3HAYEHMM  CTENIEHM B 7/  KJIAcCce  JIACTCAINPEIACTaBICHUE
HAaXOXJECHUM 3HAYEHUN CTEIEHUW C IMOMOIIBK KalbKyisTopa. PaccmarpuBarorcst cBoKCTBa
CTEIICHU C HATypaJbHBIM MOKa3zartenemM. Ha mpumepe  gokas3aTenbCTBa  CBOWCTB  CTEIECHU
ydalrqiecss BIIEPBbIE 3HAKOMSATCS C JIOKa3aTeIbCTBAMHU, MPOBOAMMBIMU Ha airedpandeckoM
Marepuaie. CBOWCTBa CTENEHU C HATYpPAJIbHBIM MOKAa3aTeJIeM HAaXOISIT MNPUMEHEHHE  IpHu
YMHOKE€HUM OJHOWICHOB M BO3BEICHUM OJHOWICHOB B cTeneHb. [Ipy HAXOKIE€HUU 3HAYCHU N
BBIPDOKCHHM, COJEpKAIIMX CTENEHH, O0CO00e BHUMAHUE CIEAYeT OOpaTUTh Ha TMOPSIOK
JICHCTBUM.



PaccmoTpenre GpyHKIME y = X, y = X TIO3BOJISIET TPOJOJKUTEL PaboTy 10 (hOPMUPOBAHMIO
yMEHUH CTpoUTh M 4MTaTh rpaduku (yHkumid. BaxkHo oOpaTuTh BHUMaHHE Y4YalllUXCsl Ha
ocobennocTr Tpaduka GyHKIMHM y = X*: rpadMK MPOXOJMT Yepe3 HA4ajo KOOPAMHAT, OCh
OysBisieTcs: €ro OCbI0 CUMMETPUH, I'paUK PACHOIO0KEH B BEPXHEH MOYIIIOCKOCTH.

VMmenue crpouth rpadukd QYHKIMH Yy = XM y = X HCIOJNB3YETCS Ui O3HAKOMIIEHHS
yyammxcs ¢ rpagu4eckuM crniocoOoM pelieHns ypaBHEHUH.

Konumponsuvix pabom: 1
3. MHOro4JeHsl.

MHorouJeH. CJIO)KCHI/IG, BBIYUTAHHUC u YMHOKCHHE MHOT'OYJICHOB. Paznoxenue
MHOT'OYJICHOB Ha MHOXXUTCIIN.

Ocnosnasn ueib — BBIpa6OTaTL YMCHHUC BBIIIOJHATE CJIOXKCHUC, BBIUYUTAHUC, YMHOXKCHUC
MHOT'OYJICHOB U Pa3JIOKCHHUEC MHOTOYJICHOB HAa MHOXXUTCIIN.

Jlannass Tema wurpaetT (QyHIAMEHTAIbHYIO pOJb B (OPMHPOBAHHHM YMEHHS BBITIOJIHSATH
TOKIECCTBEHHbIE TpeoOpazoBaHusl —anreOpanueckux BbipaxeHuid. Dopmupyemble 37ech
dbopManbHO-OTIepaTUBHBIE YMEHHUS SBISIOTCS OMOPHBIMU MPH  HW3YyYEHUU JEHCTBHM C
paloOHATIBHBIMH IPOOSMHU, KOPHSIMHU, CTETICHSIMH C PAllHOHAIEHBIMU TIOKA3aTENISMU.

I/IBY‘ICHI/IG TEMblI HAYHUHACTCsSA C BBCIACHU MOHATHH MHOro4jic€Ha, CTaHJApTHOI'O BHOA
MHOIo4JI€Ha, CTCIICHM MHOI'OYJICHA. OCHOBHOE MECTO B 3TOH TeME 3aHMMAarOT AJITOPUTMBI
HCﬁCTBHﬁ C MHOT'OYJICHAMH — CJIOKCHHUEC, BBIYMTAHUC WU YMHOXKCHHC. VYuanuecs JOJIDKHBI I1O-
HUMAThb, 4YTO CYMMY, Pa3HOCTb, ITPOU3BCACHUC MHOI'OYJICHOB BCCTAAa MOXKHO NIPCACTABUTL B BU/IC
MHOI'O4JICHA. I[eﬁCTBHH CJIO0KCHUA, BBIYMTAHUA W YMHOKCHHUS MHOT'OYJICHOB BBICTYIAIOT KakK
COCTaBHOM KOMIIOHEHT B 3aJaHUSIX Ha Hp€06p2130BaHI/I}I TCJIBIX BBIpa)KeHHfI. HOBTOMy
Heuenecoo6pa3Ho nepexoauTb K KOM6I/IHI/IpOBaHHHM 3alaHusAM  TIPEKAC, YEM YCBOCHLIL
OCHOBHBIC aJITOPUTMBI.

CepBCSHOG BHHMaHHE B dTOH TeMe YACTACTCA pa3IOKCHUIO MHOT'OYJICHOB Ha MHOXKHUTEIN C
IIOMOIIBXO BBIHCCCHHUA 3a CKOOKH O6H_ICFO MHOXUTCIIEI W € TIOMOIIBKO TI'PYIIIMPOBKH.
COOTBCTCTBYIOH_[I/Ie Hp606paSOBaHI/I${ HaxoJdAT IIHUPOKOE NMPUMEHCHUEC KaK B KypPCe 7 KJj1accCa, TaK
" B MIOCIICAYIOIINX KypCax, 0COOEHHO B JIEHCTBUSX C palluOHAJIbHBIMU ,Z[p06$IMI/I.

B nanHoll Teme yuwammecs BCTpEUaroTCs C NMPUMEpPaMU HCIOJIb30BaHUS PaccMaTPUBAEMBbIX
npeoOpa3oBaHuil pU PELUICHUH Pa3HOOOPa3HbIX 33/1a4, B YACTHOCTH MPHU PEHICHUU ypaBHEHUH.
DT0 MO3BOJISIET B X0J1€ U3YUYEHHUS TEMBI IIPOJOJIKHUTH pabOTy 10 (OPMUPOBAHUIO YMEHHSI peIIaTh
YpaBHEHUs, a TAaK)K€ pellaTh 3aaud METOJIOM COCTABJICHHs YpaBHEHHMU. B unciio ynpaxxsHeHui
BKJIFOYAKOTCSI HECTIOKHBIE 33/IaHUs HA JI0KA3aTeIbCTBO TOXKAECTBA.

Koumponwsuwix paoom: 1
4. DopMyJibl COKPALIEHHOT0 YMHOKEHHS.

®opmyinsl (a + b)’ =a’ £ 2ab + b’, (a+b)’=da’ +3a’b + 3ab’ £ b, (a+b) (a’+ab + ) =
a’ +b°. Tlpumenenne popMyJ1 COKPAIIEHHOTO YMHOKEHHUS B IPEOOPA30BAHMAX BBIPAKEHHMIA.



OcnosHas yenb — BbIPadOTaTh YMEHHE MPUMEHSTH (OPMYIIBI COKPAILICHHOTO YMHOKEHHS B
MpeoOpa3oBaHUAX LENBbIX BBIPAXEHUH B MHOTOWIEHbl M B Pa3lIO)KEHWU MHOTOWIECHOB Ha
MHOKUTEIH.

B nanHO# Teme mpogoimkaeTcs padoTa mo (GOPMHUPOBAHUIO Y YUAIIUXCS YMEHHSI BBITIOIHATh
TOKIECTBEHHBIE TPe0oOpa30BaHus IIeNbIX BhIpakeHH. OCHOBHOE BHHUMaHHUE B TeMe YAEIseTcs
dopmynam (a - b) (a + b) = a’ - b, (a £ b)’ = a’ £ 2ab + b’. Yyamuecs NOIKHEI 3HATH OTHU
(opMyJBI U COOTBETCTBYIOIINE CIOBECHBIE (POPMYIHMPOBKU, YMETh MPUMEHATh MX KaK «CJeBa
HaIpaBO», TaK U «CIpaBa HAJIEBOY.

Hapsiy ¢ yKasaHHBIMH pacCMaTpUBarOTCs Takke Gopmyisl (@ + b)’ = a’+ 3a’b + 3ab’ + b’,
@ +b'=(a+b) (@ + ab + b’). OnHAKO OHU HAXOIAT MEHBIIEE MPUMEHEHHE B KyPCE, TI0OITOMY
HE CIIEIyET U3IMILIHE YBIEKAThCS BBINOJHEHUEM YIIPAKHEHUH HA MX MCIIOJIb30BAHKE.

B 3akmrounTenbHOM YacTH TEMBI paccMaTpuBacTCd MNPHUMCHCHUC PA3JIMYHBIX IIPHUCMOB
PA3JIOKCHHUA MHOI'OYICHOB HAa MHOXKHUTCIIM, a4 TAKXKC HCIIOJIb30BAHUC Hp606p330BaHI/II>'I OCIBIX
BBIpa)KCHI/Iﬁ AJId pCHICHUW IUPOKOro Kpyra 3a1a4.

Koumponwsuwvix pavom: 2
5. ®yHkuum.

@ynkiys, obnaacTe onpeneneHus GyHKUUU. Boruncnenne 3naueHuit GyHKuuu no ¢opmyse.
I'padux ¢ynkuuu. Ilpsmas npomopunoHadbHOCTH M ee rpaduk. JluHeiHas ¢yHKuusS U ee

rpadux.

OcHnoenasa yenp — O3HAKOMUTH YUAIIMXCS C BaXKHEHIIMMU (QYHKIMOHATBLHBIMUA MOHITHSIMHU
U ¢ rpaduKaMu IpSIMON MPONOPIIMOHATHHOCTH U TUHEHHON (DYyHKIIUN 00IIero BUA.

JlanHass Tema SBISETCS HA4yalbHBIM JTAallOM B CHUCTEMAaTUYECKOW (PYHKIIMOHAIBHOMN
MOATOTOBKE ydYaIIMXCsA. 37€Ch BBOJATCA TAaKWE TOHATHA, KaK (PYHKIUS, apTyMeHT, 00JacTh
onpexaeneHus GyHKuuMU, rpaduk GyHKIUN. OYHKINUS TPAKTyeTcsl KaKk 3aBUCHMOCTb OJIHOM Tie-
PEMEHHON OT Jpyroil. Yyammecs TOJydYarT TEpBOE MPEACTABICHHE O CIoco0ax 3agaHus
¢byukmun. B naHHOM TeMe HaumHaeTcs paboTa mo (GOPMUPOBAHUIO Y YYAIIMXCS YMEHUU
HAXOAUTh 1O GopMyJie 3HaUeHHE (PYHKINU MO U3BECTHOMY 3HAUEHUIO apTyMEHTa, BBIMOIHATH Ty
ke 3a/1a4y 1o rpaduKy U pemats 1o rpaduky oOpaTHyo 3a1ady.

OyHKIIMOHAIBHBIC TIOHATHSA TOTYYal0T CBOK KOHKPETHU3ALHWIO TPU W3YyYEHHH JIMHEHHOMN
(GYHKLIMU M €€ 4acTHOrO BUAA — MPSIMOM NMPONOPLUUOHAIBHOCTU. YMEHHsI CTPOUTh U YUTaTh
rpaduky 3TUX QYHKIMHA IIUPOKO UCIHOIB3YIOTCS KaK B cCaMOM Kypce anreOpbl, Tak U B Kypcax
reoMeTpuu MU (GU3MKU. Yyaluecs NOJDKHBI NOHMMAaTh, Kak BIMSET 3HAaK Kod(duuueHTa Ha
PacCIOJIOKEHUE B KOOPJAUHATHOM TIOCKOCTH Tpaduka GyHKIMH y = kx, rae u k # 0, Kak 3aBUCHUT
OT 3HauYeHMitk ub B3aUMHOE pacrnoiiokeHue rpadukoB ABYX GYHKIMMA BUAay = kx + b.

dopmupoBanue BceX (PYHKIIMOHATBHBIX MOHSATHI U BRIPAOOTKA COOTBETCTBYIOIIMX HABHIKOB,
a TaKkKe H3yuyeHHE KOHKPETHBIX (YHKLIUN COMPOBOXKAAIOTCI PACCMOTPEHHEM MPUMEPOB
peaIbHbIX 3aBUCHUMOCTEH MEXAYy BEIMYMHAMHU, YTO CIOCOOCTBYET YCHJICHHIO MPUKIIATHON
HAIPaBIEHHOCTHU Kypca ajareopsl.

Konmponvuvix padom: 1



6. CucreMbl JIMHEHBIX YPAaBHEHUIA.

Cuctema ypaBHeHMH. PemieHne cHCTEMBl JBYX JIMHEHWHBIX YpPaBHEHUH C JBYMS
NEPEMCHHBIMU MW €ro reoMEeTpuyucCKasd HHTCPIIpETaluA. Pemenre TeKCTOBBIX 3aa4y METOAOM
COCTaBJICHHS CUCTEM ypaBHEHUH.

Ocnosénaa uenb — O3HAKOMHUTH YYAIIUXCS CO CIIOCOOOM pEIIEHUS] CUCTEM JIMHEHHBIX
yYpaBHEHUH C JBYMsI MEPEMEHHBbIMHU, BbIpa0OTaTh yMEHHE pellaTh CUCTEMbl YpaBHEHUH U
MPUMCHATH UX IPU PCIICHHUU TCKCTOBLIX 3a1a4.

N3ydeHue cucteM ypaBHEHMI pacnpenensercs Mexay Kypcamu 7 u 9 kiaccoB. B 7 kiacce
BBOJUTCS NTOHATHE CUCTEMBI U PACCMATPHUBAIOTCSI CUCTEMBI JINHENHBIX YPaBHEHUM.

H3noxxeHne HauyMHAETCS C BBEIACHHUSA IIOHATHSA «JIHHEHHOE YpaBHCHUC C JIBYMA
MNEPEMCHHBIMUD) . B CUCTEMY ynpa>1<HeHI/H71 BKIIFOUAIOTCA HCCIOXXHBIC 3alaHhA Ha PCHICHUC
JIMHEUHBIX ypaBHeHI/Iﬁ C ABYMA NICPCMCHHBIMU B LCJIBIX YHUCJIAX.

dopmupyeTcsi yMeHHe CTpouTh rpaduk ypaBHeHusia + by = ¢, tae a # 0 umu b# 0, npu
pasNnYHbIX 3HAa4YeHUsAX a, b, c. BBeneHue rpapuuecknx oOpazoB AaeT BO3MOXKHOCTb HAaIJIAIHO
UCCIIeIOBaTh BONPOC O YHUCIE PELICHUH CHCTEMBbl JIByX JMHEWHBIX YpaBHEHMH C ABYMS Iie-
PEMEHHBIMU.

OCHOBHOE MECTO B JaHHOW TEME 3aHHMAaET M3yYeHHUE aJTOPUTMOB PELIEHHs] CUCTEM JIBYX
JMHENHBIX YPAaBHEHUH C ABYMS NI€PEMEHHBIMHU CIIOCOOOM MOJCTaHOBKH U CIIOCOOOM CJIOXKEHUS.
BBenenue cucteM mo3BOJISET 3HAYUTENBHO PACHIMPUTH KPYT TEKCTOBBIX 3a/1ay, PEIIaeMbIX C
IOMOIIBIO amnmnapaTa anreopel. [IpuMeHeHHe cucTeM yHpoILaeT Mpoliecc IMepeBOAa JaHHBIX
3aJ1auM ¢ OOBIYHOTO SI3bIKA Ha SI3bIK YPaBHEHHIA.

Konmponwvusix paoom: 1
7. IloBTOpenwue.

Konumponsuvix pabom: 1

8 kiaace:

1. PaumoHajbHbIE APOOH.
PanmonaneHast 1poOb. OCHOBHOE CBOWMCTBO 1poOW, cokparieHue apooeii. ToxmecTBeHHBIC

peoOpa3oBaHusl palMOHATIBHBIX BblpakeHUN. DyHKINSA X u ee rpaduk.

Ocnosénaa uyenp — BbIPAa0OTAaTh YMEHHUE BBINOJIHATH TOXKJIECTBEHHBIE IPEOOpa30BaHUs
palMOHAIBHBIX BBIPAKECHUM.

Tak kak JeicTBUS € paLMOHATIBHBIMM JPOOSIMU CYIECTBEHHBIM O0pa3oM ONMUPAIOTCS Ha
NEHCTBUSI ¢ MHOrOYJIEHaMHM, TO B Hayajle TeMbl HEOOXOJMMO MOBTOPUTH C YYalIUMHCS
npeoOpa30BaHus 1EbIX BHIPAKECHUH.



I'maBHOE MecTO B JaHHOHM TeMe 3aHMUMAIOT AJTOPUTMBI IEHCTBUI IpOOSMU. Ydaluecs J0JKHBI
[IOHUMaTh, YTO CYMMY, Pa3HOCTb, IPOU3BEJCHUE U YacTHOE JpoOel Bcerja MOXKHO IPEeACTaBUTh
B Buje npobu. [IpuoOperaembie B JaHHON TeMe yMEHHUS BBINOJHATH CIIOKEHHE, BBHIUMTAHUE,
YMHOXXEHHUE U JeJIeHUe ApoOeil ABISIOTCS OMOPHBIMU MPEeoOpa3oBaHUSAX JPOOHBIX BBIPAKEHUH.
[TosToMy wuM craexyer ynaenuts ocoboe BHHMMaHue. HenenecooOpasHO mNepexoauTb K
KOMOMHHUPOBAHHBIM 3aJaHMSIM Ha Bce ACUCTBUS C ApoOsAMHU Mpexie, 4eM Oyay YCBOEHBI
OCHOBHBIE aJTOPUTMBI. 3aJaHUsl Ha BCe JEHCTBUS C APOOSIMM HE JOJDKHBI OBbITh HM3JIMILHE
IPOMO3AKUMHM U TpyAoeMKuMu.IIpy HaxoxJeHMHm 3HaueHW JpoOell naroTcs 3aJaHus Ha
BBIYMCIICHHSI C IIOMOIIBIO KAJIBKYJATOpa. B MaHHONW TeMmMe pacUpsIOTCs CBEACHUS 0
CTATUCTUYECKUX  XApaKTEPUCTHKaX. BBOOUTCA MOHATHE CPEIHEr0 TapMOHHUYECKOrO psaa
MIOJIOKUTENBbHBIX  4yncen.l3ydyeHue  Tembl  3aBeplIaeTCs  PACCMOTPEHUEM  CBOMCTB

k

rpadukadyHKIUH X
Konmponvuvix paoom: 2

2. CTeneHnb ¢ HeJbIM MOKA3aTeJIeM. DJIeMeHThl CTATHCTHKH.
Cremnenb C 1eIbIM TIOKa3aTeeM U ee cBoiicTBa. CTaHmapTHBIN BUJ yucia. HavyanbHble cBeIeHUS
00 OopraHu3alyy CTATUCTUYECKUX HCCIETOBaHUM.
OcHosHas yenb — BBIPAOOTaTh YMEHHE MPUMEHSTH CBOMCTB, CTETICHH C IIEJBIM TOKa3aTeeM B
BBIUHCIICHUSIX M TpeoOpa3zoBaHusX CcHOPMUPOBATH HAYalbHBIE MPEACTaBICHUS O cOope u
TPYIIIAPOBKE CTATUCTUYECKUX JAHHBIX, UX HATJISAHOW UHTEPIIPETALINH.
B sT0ii Teme GpopmMynupyroTCs CBOMCTBA CTENIEHU C LIETbIM MOKa3zaTeneM. MeTo/ J0Ka3aTeabCTBa
ATUX CBOMCTB TMOKA3bIBACTCS HA MPUMEPE YMHOXKEHUS CTETICHEH ¢ OJJMHAKOBHIMH OCHOBAHHUSIMHU.
JlaeTcst moHATHE O 3allMCU 4YuCia B CTaHAApTHOM Buje. [IpuBonsarcs nmpuMepsl UCHOIb30BaHUS
TaKoOM 3anucH B (HU3UKE, TEXHUKE U JIPYTUX 001aCTIX 3HAHUH.
VYuyamuecss MONy4arOT HavaldbHbIE TPEACTABICHUS 00 OpraHu3alud CTaTUCTHYECKHUX
uccaenoBanuii. OHM 3HAKOMSTCS C TIOHATHSIMH TE€HEPAIbHOM M BBHIOOPOYHON COBOKYIHOCTH.
[IpuBoasATCS TMpUMEpPHl MPEACTABICHUS CTATUCTUYECKHX JAaHHBIX B BHJAE TAaOIHMI] 4acTOT H
OTHOCHUTEJIBbHBIX YaCTOT. YUaluMCs Mpe/jIararoTcs 3a/lanus Ha HaXO0XKICHUE 10 TaOJIHIIe 4YacTOT
TaKUX CTATUCTHUUYECKUX XapaKTePUCTUK, Kak cpeaHee apupMeTHUecKoe, Moja, pa3Max.
PaccmarpuBaercst Bompoc O HAriasgHOM HMHTEPIPETAIMU CTATUCTUYECKON WHOOpMAIIUH.
W3BecTHbIE yuammMcsl CHOCOOBI HATJISTHOTO TPEACTABICHUS CTATUCTHUECKUX TaHHBIX C
MTOMOIIBIO CTOJIOYATHIX U KPYTOBBIX AHATPaMM PACIIUPSIOTCS 3a CUET BBEICHUS TAKUX MOHSATHH,
KaK MOJINTOH U TUCTOTpaMMa.
Konmponwvusix paoom: 1

3. KBagpaTHble KOpHH.
[lonsitue 00 wuppanuoHaNbHbIX uKciaax. OOmuUe CcBeAeHUs O JEeHCTBUTENBHBIX YHCIIaX.
KBanpathbiit kopeHb. [IoHATHE 0 HAXOXKICHUU MPUOIMIKEHHOIO 3HAUEHHS KBAJIPATHOTO KOPHSI.
CpoiicTBa KBaapaTHbIX KopHed. [IpeoOpa3oBaHus BbIpaXXEHUH, COAEpKAIIUX KBaJIpaTHBIE

xopuu. @ynkmus Y =VX | ee cBoiicTBa u rpaduk.

Ocnoeénaa uenp — CHUCTEMATH3MPOBATh CBEIEHUSA O pPALMOHAIBHBIX 4YHCIAX M JaTh
Npe/CTaBiIeHue 00 HUPPANMOHAIBHBIX YHCIAX, PACHIMPHB TEM CaMbIM IOHATHE O YHCIIC,
BbIpabOTaTh yMEHHUE BBINOJHATH NpPeoOpa3oBaHUS BBIPAKEHHH, COJEpXKAlUX KBaJpaTHbIE
KOpHH.

B nmanHOl TeMe ydanyecs MOJIy4arOT HadajabHOE MPEACTABICHUE O MOHATHU JEHCTBUTEIBHOTO
yucna. C 3Toi 1enpo 0000IatoTes U3BECTHBIE YYAIUMCs CBEJICHUS O PAllMOHAIBHBIX YHCIIAX.
JU1 BBeZleHUS TIOHATUS MPPALMOHAIBHOTO YHUCIIA UCIOIB3YETCSI HHTYUTUBHO IIPEJICTaBICHHAE O
TOM, 4YTO KaKIbIii OTPE30K HMMEET JUIMHY M IOTOMY KaXKJIOM TOYKE KOOPAMHATHOW IPSMOM



COOTBETCTBYET HEKOTOPOE uucio. I1okaspiBacTCs, 4TO CyIIECTBYIOT TOUKH, HE UMEIOIIUE PALIUO-
HaJIBHBIX a0cIucc.

[Ipn BBEIEHHMM TOHATHSA KOpHS IIOJIE3HO O3HAKOMHUTBH YYAIMXCSH C HAXOXKICHUEM KOpHEH C
MIOMOILBIO KaJIbKYJIATOPA.

OcHOBHOE BHHUMAaHHUE Y/AEISETCS TIOHATHIO apU(PMETHUECKOTO KBaPaTHOTO KOPHS U CBOWCTBAM
apu(MeTHYECKIX KBaJpaTHBIX KOpHEH. JloKa3bIBaroTCS TEOPEMbl O KOPHE M3 MPOMU3BENEHUS U

la'=[a

Ipo0u, a TaKKe TOXKIACCTBO a=ia , KOTOpBIE TOJIy4YalOT IPUMEHEHUE B TTPEoOpa30BaHUIX

BBIPQKEHHUM, coAep)KaluX KBaapaTHble KOpHU. CrienuanbHOE BHUMAHHUE — YAEHAETCS

OCBOOOXKICHHIO OT HPPANMOHATIBHOCTH B 3HAMEHATele JpoOM B BBIPAXKCHUSAX BHIA
a a

pg— 5 R —

Vb’ Vb+yc . YMeHuenpeoOpa3zoBbIBaTh BEIPAKEHUS, COJEPIKALINE KOPHH, YACTO UCIIONb3Y-
€TCsl KaKk B CaMOM Kypce anre0pbl, Tak U B Kypcax T€OMeTpuH, alireOpbl ¥ Havajl aHaJIu3a.
[Ipomomxkaercss pabota 1O pa3sBUTHIO (YHKIMOHAJIBHBIX IMPEACTaBICHUN  y4YaIIUXCS.

PaccmarpuBarorcs  pyHKums Y=VX | ee croiictBa u rpapuk. Ilpu uszydenun QyHKIHH

Y=YVX nokassiBaercs ee B3aMMOCBs3b ¢ PyHKIHMEH y = X%, re X > 0.
Konmponvuvix padbom: 1

4. KBagpatHble ypaBHeHHS.
KBanpatHoe ypaBHeHue. @opMyiia KOpHEN KBaJpaTHOIO ypaBHEHUs. PelieHue pannoHaJIbHBIX
ypaBHeHU. Pemienue 3aaad, NPHUBOASIIMX K KBAaJApPAaTHBIM YPaBHEHUSM W NIPOCTEHIINM
palOHAIbHBIM YPaBHEHUSM.
Ocnoenaa uenv — BbHIpAOOTaTh YMEHHUSI peIllaTh KBaJpaTHBIE YpaBHEHUS U MpocTeiiine
paloHaNIbHbIE YPABHEHUS U IPUMEHATh X K PEILICHUIO 3aa4.
B Hauvame TeMbl NMPUBOAATCS MPUMEPHl PELICHUS HEMOJIHBIX KBAaApPaTHBIX YPaBHEHUN. OTOT
MaTepuai CUCTEMAaTU3NpyeTcs. PaccMaTpuBaroTcs alropuTMbl PEIIEHUST HETIOJIHBIX KBaJPAaTHBIX
YpaBHEHUI Pa3Iu4yHOrO BUJA.
OCHOBHOE BHUMAaHHE CJIEAYET YIEIUTh PEIIEHHIO ypaBHeHni Buaa ax’+bx +¢=0,rne a # 0, ¢
WCIIONTb30BaHueM (GopMysbl KOpHeW. B maHHO#W Teme ydvammecs 3HAKOMSATCS ¢ (GopMyrnamu
Buera, BbIpakaloUMMH CBSI3b MEXKIY KOPHSAMHU KBaJpaTHOIO YpaBHEHHMsI M €ro Ko-
sbpunmentamu. OHM HUCHONB3YIOTCS B JaJbHEWIIEM TMpH JOKa3aTelbCTBE TEOPEMBI O
Pa3I0KEHUH KBAJAPAaTHOTO TPEXUWIEHA Ha JINHEHHBIE MHOXKUTEIH.
VYuyammecs: OBJIaIEBalOT CIOCOOOM pEIIeHUs IPOOHBIX palMOHATBHBIX YpPaBHEHUW, KOTOPBIN
COCTOMT B TOM, YTO PEILIEHUE TAKUX YPABHEHUM CBOAUTCS K PELIEHUIO COOTBETCTBYIOLIUX LIEIBIX
YpPaBHEHUH € MOCIIETYIOIUM UCKIIFOUEHHEM MIOCTOPOHHUX KOPHEH.
N3ydyeHne maHHOM TEMBI TIO3BOJSET CYIIECTBEHHO pPACIIUMPUTh ammnapaT ypaBHEHMH,
HCIIOJIB3YEMBIX JUISl pELIEHUSI TEKCTOBBIX 3a7ad.
Konmponvuvix padom: 2

5. IloBTOpEHUe.
Ocnoenasa yens. I10BTOpHUTH, 3aKpenuTh 1 00001MTH 0ocHOBHBIE 3YH, nonyuenHbie B 8 Ki1acce.
Koumponwsuwix paoom: 1

9 kiaacce
1. HepaBencrBa.
UucnoBble HepaBeHCTBA M HX cBoWcTBa. llouneHHOe ClOXEHWE M YMHOMKEHHE YHCIOBBIX
HEpPAaBEHCTB. JIMHEHbIE HEPABEHCTBA C OJHON NIEPEMEHHOM U UX CUCTEMBI.



OcHnoenaa uyenb — O3HAKOMUTH YYalllUXCsl C IPUMEHEHHE: HEPABEHCTB JJIsl OLIEHKU 3HAUYE€HUN
BBIp)XEHUI, BBIpa0OTaTh YMEHHUE pellaTh JUHEHHbIE HEPAaBEHCTBA C OAHOM MEPEeMEHHOW M MX
cucreMbl. CBOWCTBAa YHCIIOBBIX HEPABEHCTB COCTABISIIOT Ty 0a3y, Ha KOTOPOW OCHOBAHO
pEllIeHNEe JUHEHHBIX HEPAaBEHCTB C OJHOW NEepeMEHHOW. T pemMbl O MOYJIECHHOM CIIOKEHUU U
YMHOKE€HUHM HEPABEHCTB HAXOAUTh IPUMEHEHNE IIPU BBIIIOJHEHUH NTPOCTEHIINX YIIPAXKHEHUH Ha
OLIEHKY BBIP@KEHHH MO MeTOJQy rpaHull. BBoaATCS MOHATHS aOCONIOTHOW MOTPEIIHOCTH U
TOYHOCTH TPUOJIMKECHUSI, OTHOCUTEIBHOW TOTPEIIHOCTH. YMEHHS NPOBOAMTH JIEAYKTUBHBIC
pacCyXAeHHs TOJNy4aroT pa3BUTHE KaK IIPHU JIOKA3aTeNbCTBAX YKa3aHHBIX TEOpPEM, TaK U IpHU
BBITNIOJTHEHUH YIIPAKHEHHUH Ha JJOKa3aTeIbCTBA HEPABEHCTB.
B cBs3u ¢ pemeHreM JIMHEHHBIX HEPABEHCTB C OQHON IEPEMEHHO: 1aeTCs MOHITHE O YHUCIIOBBIX
IIPOMEXKYTKAX, BBOASATCS COOTBETCTBYIOLIME HA3BaHHUA M 00O3HaueHus. PaccMoTpeHHIo cuctem
HEPABEHCTB OJHOM IEPEMEHHOM NPEIIIECTBYET O3HAKOMJICHME YYalIUuXCsi C IOHATHUAMU
nepeceueHust 1 00beTMHEHNS MHOXKECTB.
IIpu penieHMM HEpPaBEHCTB HCIOJB3YIOTCS CBOMCTBA PAaBHOCHUIIBHBIX HEPAaBEHCTB, KOTOPHIE
Pa3bACHSIOTCS Ha KOHKPETHBIX mnpumepax. Oco0oe BHUMaHHE CIEAYET YIEIUTh OTpabOTKe
YMEHHUs pelar NnpocTeile HepaBeHcTBa Buaa ax >b, ax <b, OCTaHOBHUBIIUCH CHELUAIBHO HA
ciyyae, korjaa <0.
B 310l Teme paccMaTpuBaeTCs TaKXKE PEIIEHUE CUCTEM IBYX JIMHEHHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOI, B YaCTHOCTH TAKUX, KOTOPBIE 3allMCaHbl B BUJIE IBOMHBIX HEPABEHCTB.
Koumponwvuvix paoom: 1

2.

3.

4. Ksaaparuunasi GpyHkuus.

@ynkiuus. CpoiictBa ¢yHkuuid. KBanpathelii TpexwieH. Pa3nokeHue KBaJpaTHOrO TpexuieHa
Ha MHOXuTeH. OyHKIUS y = ax’ + bx + ¢, ee cBoiicTea u rpaduk. CrenenHas QyHKIHSL.
Ocnosénaa uenp — PACHIMPUTH CBEIECHUS O CBOMCTBaX (YHKUMH, 03HAKOMUTH YYalllUXCS CO
CBOWCTBaMH U TpaduKoM KBagpaTHIHON GyHKIUU. [
B Havane TeMbl cUCTEMAaTU3HUPYIOTCS CBeACHUS 0 PyHKIUAX. [I0BTOPSAIOTCS OCHOBHBIC OHATHSL:
GbyHKIUS, apryMeHT, 001acTh ornpeaeneHust GyHKIuu, rpaduk. /laroTcs moHATHS 0 BO3pacTaHUH
U yObIBaHMM (YHKLMH, HPOMEXKYTKAaX 3HAKOMOCTOSHCTBA. TeM caMmbIM co3faercs 6a3a Juis
YCBOGHHSI CBOMCTB KBaJpaTHYHOW M CTENEeHHOW  (YyHKIMA, a Takxke Ui JalbHEHIIero
yriay6seHust pyHKIIMOHAIBHBIX MPEICTaBICHUH TPYU N3yUeHHH Kypca alreOpbl U Hauall aHaJlu3a.
[ToAroTOBUTENBHBIM IIATOM K M3YYCHHIO CBOMCTB KBAJPAaTUYHON (YHKIMHU SBISETCS  TaKKe
pacCMOTpPEHHE BOIpPOCa O KBaJApPaTHOM TPEXUWICHE M €ro KOPHSX, BBIACICHUM KBajpara
JBY4YIE€HA U3 KBAJAPATHOTO TPEXWIEHA, Pa3/I0KEHNUHU KBAJIPaTHOTO TPEXUeHa Ha MHOXKUTEH.
U3yuenue KBaapaTHIHOM GyHKIMU HAYMHAETCSA C PACCMOTPEHHs DYHKIMK Y = ax’, €€ CBOWCTB
ocoOeHHOCTe TpaduKa, a TakKe JPYTUX YaCTHBIX BHIOB KBAaJPAaTHUYHOW (PYHKIUU — (DyHKIHIA
y=ax’+b,y=a(x - m)’. DTH CBEICHUS UCTIOIB3YIOTCS TIPU U3YYEHNH CBOMCTB KBaPATHUHOMN
yHKuMK 001mero Buaa. BaxHo, 4T00bI yUammecs MOHsIM, uTo rpaguk QyHKIMU y = ax’ + bx +
C MOXeT ObITh TONyYeH 3 rpaduka (QyHKIMH y = ax’c IOMOLIBIO BYX NapajllelibHbIX
niepenocoB. [lpuemsl moctpoenus rpaduka GyHkuuu y = ax> + bx + ¢ orpabaThiBaioTcs Ha
KOHKpeTHbIX mpumepax. Ilpu sToM ocoboe BHUMaHuE cleayeT YIeIuTh (OPMHPOBAHUIO Yy
ydaluxcs YMEHHs YKa3bplBaTb KOOPAMHATHI BEPIIMHBI MapaloJibl, €€ OCb CUMMETpUH,
HarpaBJIeHUE BeTBeH napaboibl.
IIpy m3ydeHnn 3TON TeMbl AajbpHElIIee pa3BUTHE MOJIYYaeT yMEHHME HaXOAMThb MO Tpapuky
IIPOMEKYTKHM BO3pacTaHMs M yObIBaHMSA (DYHKILMH, a TaKXKe MPOMEXYTKH, B KOTOPBIX (PYHKIUSA
COXpaHseT 3HaK.
VYuyamuecs: 3HaKOMATCS CO CBOMCTBAMM CTENEHHON (YHKUMHU y = X'TIPU YETHOM M HEUYETHOM
HaTypaJIbHOM IIOKa3areie I. BBoauTcs mnoHsATHE KOpHS ra-i creneHd. OHHM MOIy4aroT
NPEJCTaBICHNUE O HAX0XK/IEHUH 3HAYCHUH KOPHS C MOMOIIBIO KaJIbKYJISATOPa, IPUYEM BbIpaOOTKa
COOTBETCTBYIOILIUX YMEHUI HE TpeOyeTcsl.
Koumponwvuvix paoom: 1



5. HepaBeHcTBa ¢ 0HOM NepeMEHHOMI
Ilenble ypaBHeHus. [IpoOHble palyioHalbHBIE YypaBHeHUs. HepaBeHCTBa BTOpPOH CTeleHH C
OJIHOM mepeMeHHOW. MeTo/1 MHTEpBaJIOB.
Ocnoenasa yenp — CUCTEMATU3UPOBATh U O0OOIIUTH CBEJCHHS O PELICHUH LEIbIX U APOOHBIX
palMOHATBHBIX YPaBHEHUH C OJHON MepeMeHHOH, chOpMUpPOBATh YMEHHUE peliaTh HepaBEHCTBA
Buza ax’ + bx + ¢ >0 wm ax* + bx + ¢ <0, rae a # 0.
B aTo0ii TEMe 3aBepiIacTCs U3ydEHUE PALlMOHAIBHBIX YPABHEHMM ¢ OJHOM IepeMeHHOM. B cBs3n
C 3TUM INIPOBOJUTCS HEKOTOpoe 0000IIeHNe U yriTyOieHne cBeleHHi 00 ypaBHeHUsAX. BBoadTcs
MOHATUS 1EJIOT0 PALMOHAIBHOIO YPAaBHEHMsT M €ro CTENEHW. Y4Yaluuecs 3HaKOMATCS ¢
pELICHNEM YPAaBHEHMH TPEThEH CTENEHM W YETBEPTOM CTENEHHM C IOMOIIBIO Pa3JIOKECHHs Ha
MHOXUTEJIM W BBEJCHUS BCIIOMOTraTEIbHOW NMEpPEMEHHOW. MeToj pelleHus ypaBHEHUU ITyTeM
BBEJICHUS BCIIOMOTaTeNbHBIX NEPEMEHHBIX OyJeT HIMPOKO UCIOJIb30BaThCs B JaJIbHEHIIEM Mpu
pEIIEHHH TPUTOHOMETPUIECKUX, JIOTApUPMHUUECKUX U IPYTHX BUIOB YPABHEHUI.
Pacmupsitorcss  cBeleHMsT O pelIeHMHM JApPOOHBIX pPALMOHANBHBIX YpaBHEHUH. Yuamuecs
3HAKOMSATCS ¢ HEKOTOPBIMU CIIELUAJIbHBIMU IPUEMaMU PEIICHUs TAKUX YPABHEHUM.
dopmMupoBaHKe YMEHHI peliaTh HepaBeHCTBa Bujaa ax” + bx + + ¢ > 0 wim ax?® + bx + ¢<O, rue
a# 0, ocymecTBisieTcs ¢ ONOpPol Ha CBEJCHHUS O rpaduKe KBaAPAaTHYHON (YHKINH.
VYyamuecss 3HaKOMATCS ¢ METOJOM MHTEPBAJIOB, C MOMOIIBI0 KOTOPOTO PELIAIOTCS HECIOXKHbBIE
palMoOHAIbHBIC HEPABEHCTBA.

4.HepaBeHcTBa ¢ AByMsl llepeMeHHBIMH

VYpaBHeHHE ¢ IBYMS MEpeMEHHBIMU U ero rpaduk. CucTeMbl ypaB HEHUH BTOPOW CTETICHU.
Pemenne 3amay ¢ moMomipl0 CHUCTEM ypaBHEHUH BTOpoHM creneHW. HepaBeHcTBa C JByMs
MIEPEMEHHBIMH U UX CHUCTEMBI.
Ocnoeénana uenv — BBIPAOOTATH YMEHHE pelIaTh NPOCTEHIINE CUCTEMBI, COJEpKaIlHe
ypaBHEHHE BTOpPOHM CTENEHM C JByMS INEPEMEHHBIMHM, M TEKCTOBBIE 3aJaud C IOMOLIBIO
COCTABJICHHSI TAKUX CUCTEM.
B nanHOl Teme 3aBepiaeTcs U3yYEeHHE CUCTEM YpaBHEHUH C JByMs nepeMeHHbIMU. OCHOBHOE
BHMMAaHHUE YJIENSAETCA CHUCTEMaM, B KOTOPBIX OJHO W3 YPaBHEHMI NEPBOM CTENEHH, a JAPyroe
BTOPOM.
W3BecTHbIN yuammMcst crnocod MOJCTAHOBKM HAXOAWT 37ech JalibHeillliee NpUMEHEHHE U
MIO3BOJIIET CBOJIUTH PELLIEHUE TAKMX CUCTEM K PELICHHUIO KBAJPAaTHOTO YpaBHEHMS.
O3HakOMIIEHHE yYaluxcsl ¢ IPUMEPAMH CUCTEM YPaBHEHUH C JIByMs IEPEMEHHBIMU, B KOTOPBIX
o0a ypaBHEHHSI BTOPOH CTENEHM, JOJDKHO OCYHIECTBISTHCS C JOCTATOYHONH OCTOPOKHOCTBIO M
OTrpaHUYMBATHCS MPOCTEUILIMMH PUMEPAMHU.
[TpuBneueHre M3BECTHBIX YYalIUMCs TPaQHUKOB MO3BOJISIET NMPUBECTU NMPUMEPHI rpaduIecKoro
pemienuss cucteM ypaBHeHHH. C MOMOIIbIO TpapUUecKHX MPEICTaBICHUH MOXXHO HAarjsaHO
MI0Ka3aTh y4YalIUMCs, YTO CHUCTEMBI JABYX YPaBHEHUH C ABYMsI IEpEMEHHBIMU: BTOPON CTEIIEHU
MOTYT UMETh OJIHO, JBA, TPU, YETHIPE PEILICHUS UM HE UMETh PEIICHUMN.
PazpaGoTanubiii MareMaThyeckuii ammapaT [O03BOJISIET CYHIECTBEHHO pacCHIMPUTh KJIAcC
COJIepKaTENIbHBIX TEKCTOBBIX 3a/1a4, PEIIAEMbIX C IIOMOIIbI CUCTEM YpaBHEHUH.
N3ydyeHnne TeMbl 3aBepulaeTCs BBEJCHUEM IIOHATUN HEpaBEHCTBA ABYMsI NEPEMEHHBIMH U
CHUCTEMBbl HEPaBEHCTB C JBYyMs NepeMeHHbIMH. CBeleHHs O TpaduKax ypaBHEHUH C ABYMS
MIEPEMEHHBIMH HCIOJIB3YIOTCS MPU WIUTIOCTPALIMIM MHOKECTB PELIEHUH HEKOTOPBIX MPOCTEHIINX
HEPaBEHCTB C JIByMs IEPEMEHHBIMU U UX CUCTEM.
Konmponvuvix pabom: 2

6. DJeMeHTBHI NPUKJIATHON MATEMATUKH.

Matematnueckoe moaenupoBanue. IIponenTHsie pacueTsl. [IpubnnkeHHbIE BEIYUCICHHUS.
OcHoBHbIe TpaBuiIa KOMOMHATOpUKH. OTHOCUTENbHAs YacTOTa U BEPOSTHOCTh CIy4alHOTO
coObITHs. Knmaccndeckoe onpezieneHne BepossTHOCTH. HauanbHbIe CBEICHUS O CTAaTUCTHKE.



OcHnoeénaa uenp — O3HAKOMWUTH YyYalIUXCAd C TOHATUSAMU II€PECTAHOBKH, pa3MELEHUS,
COYETaHUs] M COOTBETCTBYIOIIMMH (QOpMyJIaMu A TMOACYETa UX 4YHCIa; BBECTH IOHATHS
OTHOCHUTEJIbHOW YaCTOThI U BEPOATHOCTH CIYYailHOIO COOBITHSL.

M3yuenne TeMbl HAUMHAETCS C PEIIEHUs 3a/1a4, B KOTOPBIX TpeOyeTcsl COCTaBUTh T€ UJIM WHBIE
KOMOMHAIIUK 3JIEMEHTOB M MOJCYUTATh MX 4ucio. Pa3bscHsieTcs KOMOMHAaTOPHOE MPABUIIO
YMHOXXEHUS, KOTOPOE UCMOJb3yeTCs B JaJIbHEHIeM NpHu BbIBoE (HOpMyIT Ul MOJCUYeTa YUCia
NIEPECTaHOBOK, pa3MelleHn U coueTanui. Ilpu m3ydeHMM JaHHOrO MaTepuana HeoOXOJIUMO
o0paTUTh BHUMaHME Y4YAlIUXCS HA pasziIUuue TMOHATUH «pa3MELICHHEe» U «COYETAaHUE»,
c(OpMHPOBATH Y HUX YMEHHE ONPEIEIITh, O KAKOM BHJIe KOMOMHAIIMN HJIET pedb B 3a/1a4e.

B naHHOI Teme yuammecs 3HAKOMSATCS ¢ HadaJIbHBIMHU CBEICHHMSIMU U3 TEOPHUH BEPOATHOCTEH.
BBonsTcss moHATHA «ciydaiiHOE€ COOBITHE», «OTHOCHUTENbHAs YacTOTa», «BEPOSITHOCTh
cilydyailHOro coObITHs». PaccMmarpuBaroTCs CTaTUCTHYECKUH M KJIACCHMYECKUH MOAXOIBl K
OTIPE/ICTICHUIO BEPOSATHOCTU CIIy4alHOTo cOObITHSA. BakHO oOpaTWTh BHMMaHHUE ydalllUXcsl Ha
TO, YTO KJIACCUYECKOE OIPEEICHUE BEPOATHOCTH MOKHO IIPUMEHATH TOJIBKO K TAKUM MOJEIISM
peanbHBIX COOBITHH, B KOTOPBIX BCE HCXOIBI SBISIOTCS PABHOBO3MOXKHBIMH.

Koumponwvuwix paoom: 1

7. YUucjaoBble MOCJI€10BATEILHOCTH.
YucoBele MocaenoBaTelbHOCTH. ApudmMernueckas U reomerpudeckas nporpeccun. GopmyIst
[-rowieHa U CyMMBbI IIEPBBIX N YJIEHOB Iporpeccuu. beckoHeuHo yObIBarolias reoMeTpuyecKas
IIporpeccusl.
Ocnoenaa yenv — JaTh NMOHATUS 00 apUPMETHYECKON M IeOMETPHUUECKOW MpOrpeccusx Kak
YHCJIOBBIX MOCIEI0BATENBHOCTIX 0COOOr0 BUJA.
IIpy u3ydeHUu Tembl BBOAMTCS MOHATHE IMOCIEIOBATEIBHOCTH, Pa3bICHACTCS CMBICI TEPMHHA
«n-i  WIEH TOCJIelI0BaTeIbHOCTH», BbIpaOaThIBA€TCd YMEHHE HCHOJIb30BaTh WHJIEKCHOE
o003HaYeHHe. DTH CBEJICHUS HOCAT BCIIOMOTaTeNbHBIN XapaKTep M UCIOIb3YIOTCS Ul U3y4YEeHUs
apu(pMeTnyecKoi ¥ reoOMeTpPUUYECKON MPOrpecCul.
Pabora ¢ ¢gopmynamu n-ro 4jgeHa U CyMMBbI NEPBBIX I'a YIEHOB MPOIPECCH, IOMHUMO CBOETO
OCHOBHOIO HAa3HA4€HHWs, I[I03BOJISIET HEOAHOKPATHO BO3BPALIATHCS K  BBIYMCICHUSM,
TOKJECTBEHHBIM NPEOOPa30BaHUAM, PELICHUIO YPaBHEHUH, HEPABEHCTB, CUCTEM.
PaccmarpuBaroTcss XapaKTepUCTHYECKHE CBOMCTBAa apu(METHUECKOW H  TeOMETPHUYECKOM
IpOrpeccuii, 4YTo MO3BOJIAET PACHIMPHUTH KPYT MpeagaraeMbIx 3ajad.
Konmponsuvix pabom: 1

8. IloBTopenue (uTorosoe)

Ocnoenasn yenw. I1oBTOpUTH, 3aKpenuTh U 0000MTH OCHOBHBIE 3Y H, nmonydenHslie B 9 kiacce.
Koumponwvuwix paoom: 1

TemaTn4eckoe INIAHUPOBAHHUE

Ne | Tema 7 xI1acc 8 Kiacc 9 xnacc
1. | JIuneliHOE ypaBHEHHUE C OJHON NEPEMEHHOM 15

2. | llensle BbIpaxeHUs! 50

3. DyHKIMHT 12

4. | CucteMbl JIMHEHHBIX YPaBHEHUH C IBYMsI IEpeMEHHBIMU 19

5. | PanmoHanbHbIE BBIPAYKECHUS 44

6. | KBanpatHbie kopHH. /[eliCTBUTENbHbBIC YHCIIa 25

7. | KBagpaTHble ypaBHEHHUS 26

8. | HepaBeHnctBa 20
9. | KBagparnunas QpyHKIms 38
10. | DnemMeHThl NPUKIIAJIHOW MaTEMATUKHU 20




11. | YucnoBbele mOCIe10BATENBHOCTH 17
12. | IloBTOpEHHE M cCUCTEMATH3AIMsl YYeOHOr0 MaTepHasia 6 7 7
Hroro 102 102 102




