Paszgea |. llossicHUTEIBLHASA 3aIMCKA

PaGouas  mporpamma mo anredOpe cocTaBjieHAa Ha OCHOBE (eIepalibHOTO KOMITOHEHTA
rOCYJapCTBEHHOTO CTAaH/IapTa OCHOBHOT'O O0ILEro 00pa3oBaHMUs.

Jlannast pabouasi mporpaMma OpUEHTHUPOBaHA HA yJaluxcs 7-9 KJIaccoB U peanu3yercs Ha OCHOBE
CIIEYIOIUX TOKYMEHTOB:
PaGouas yuebnas nmporpamma Kypca «AmnreOpa» ais 7- 9 KJaccoB COCTaBlieHA Ha OCHOBE MPUMEPHOMN
MPOrpaMMBI 110 MaTeMAaTHKe, UCII0JIb30BaH cOopHUK “ [Iporpammer. Maremarnka.5-6 kiaccel. Anredpa.7-9
KJaccel . AnreOpa u Havana anammza 10-11kmaccel/ M.M.3ybapesa, A.I'. Mopakosuy.- M.: Muemosuna, 2007 .-
64c.

[TpakTHyeckass 3HaYMMOCTh LIKOJIBHOTO Kypca ainreOpbl 00ycioBieHa TeM, 4TO €€ O00BEeKTOM
SBJIAIOTCSL KOJIMYECTBEHHBIE OTHOIICHUS JEHCTBUTEIBHOIO Mupa. MaremaTuueckas I[OArOTOBKA
HeoOxonuMa Ui MOHUMaHHUS TPHUHIMIIOB YCTPOMCTBA M HCIOJIB30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIPUATHSA HAYYHBIX M TEXHUYECKUX IOHATHM M uaeld. MaTemaruka SIBISETCS SI3bIKOM HayKU M
TexHuku. C e€ MOMOULIbI0 MOJICNIUPYIOTCA M H3YYalOTCsl SBJICHUS U TMPOIECCHI, MPOUCXOJSAIINE B
npupoje. Anredpa SBISETCS OJHUM M3 OMOPHBIX MPEIMETOB OCHOBHOHM IIKOJBI: OHAa 0OECIEeYMBACT
M3YYEHUE APYTUX TUCHUILIUH. B mepByro ouepenb 3TO OTHOCUTCS K MpPEIMETaM €CTEeCTBEHHOHAYYHOTO
[IUKJIa, B YaCTHOCTH K (u3uKe. Pa3BuTHE JTOTMYECKOTO MBIIUICHUS y4YalluXcs MpH 0OydeHUH anredpe
CHOCOOCTBYET YCBOEHHIO MPEIMETOB TyMaHUTapHOro mukia. IIpakTudeckue yMeHHS U HaBBIKH
anreOpandeckoro Xapakrepa HEOOXOIUMBI Uil TPYIOBOW W TPOPECCHOHATBHONH MOJATOTOBKU
IIKOJIbHUKOB.

PasButne y ywamuxcss NpaBUIbHBIX MPEACTABIEHUN O CYIIHOCTH U MPOUCXOXKIECHUU
anreOpanveckux aOCTpaKIHii, COOTHOIIEHWU pPEATbHOTO U UACANBHOTO, XapakTepe OTpaKeHUs
MaTeMaTHYECKOW HAayKOH SIBICHUH W MPOIECCOB PEATbHOIO MHUpPA, MECTE anreOpbl B CUCTEME HayK U
POl MaTEMAaTHMYECKOTO MOJEIMPOBAHUS B HAaydHOM TIO3HAHMM M B MPAKTHKE CIOCOOCTBYET
(OpMHPOBAHHIO HAYYHOTO MHPOBO33PEHHUS YYAIIUXCS M KAUeCTB MBIIUICHUS, HEOOXOIUMBIX IS
a/JlanTanuy B COBpeMEHHOM MH(OPMAIIMOHHOM OOIIECTBE.

Wzyuenmne anreOpsl, QyHKIMA, BEPOATHOCTH M CTATHCTUKU CYHIECTBEHHO PAaCIIUPSET KPYro3op
yyaluxcs, 3HaKOMsI UX ¢ MHAYKIUEH W JeAyKuueu, oO000IleHneM W KOHKpeTH3alllel, aHaTu3oM U
CHUHTE30M, Kiaccupukaluued U cucTeMaTus3aluei, adcTparupoBaHHEM, aHajorueil. AKTHUBHOE
UCMOJb30BaHUE 33/a4 Ha BCEX JTamax ydyeOHOro mpolecca pa3BUBAaET TBOPUECKHE CIIOCOOHOCTU
IIKOJIbHUKOB.

W3yuenune anreOpbl Mo3BOJsET (OPMUPOBATH YMEHHMS M HaBBIKM YMCTBEHHOTO Tpyda —
IUTAaHUPOBaHUE CBOEW pabOThl, MOUCK PAlMOHATIbHBIX IMyTeH €€ BBINOJHEHUS, KPUTHUECKYIO0 OLEHKY
pe3yabTaToB. B mporecce nzyueHus anreOpbl MKOJIbHUKM JIOJKHBI HAYYUTHCS M3J1araTb CBOM MBICIIH
SICHO Y MCUEPIBIBAIOIE, TAKOHUYHO U EMKO, TPUOOPECTH HABBIKM YETKOI0, aKKypaTHOT'O U IPaMOTHOIO
BBINOJIHEHUS] MaTeMaTH4YecKUX 3anuceil. BaxkHeilmeil 3amadell MIKOIBHOTO Kypca anreOpbl sBIsETCS
pa3BUTHE JIOTUYECKOTO MbINUIEHHs ydammxcsad. CamMu OOBEKTHl MaTeMaTHYECKUX YMO3AKIOYEHHH U
NpUHATBIE B ainreOpe IMpaBuja HMX KOHCTPYMPOBAHHS CHOCOOCTBYIOT (OPMUPOBAHUIO YMEHHM
00OCHOBBIBaTh U JOKa3bIBaTh CYXKICHMs, MPUBOAUTH YETKHUE OMNpPENEICHUS, pPa3BUBAIOT JIOTHYECKYIO
UHTYHULAIO, KPaTkO M HarisgHO pAacKpbIBAIOT MEXAHMU3M JIOTMUECKHX IIOCTPOEHMM M ydaT HX
MpUMEHEHHI0. TeM cambIM anredpa 3aHMMaeT OJHO W3 BEAYIIUX MeCT B (OPMUPOBAHUU HAYYHO-
TEOPETUYECKOIO0 MBIIIJIEHUS] IIKOJIBHUKOB. PackppiBasi BHYTPEHHIOKO TapMOHHIO MaTeMaTHKH,
dbopMupysd TNOHMMAaHHME KpacoThl M U3SIIECTBA MaTeMAaTUYECKUX PpACCYXJACHUM, anredpa BHOCUT
3HAYUTENIBHBIN BKJIa B 3CTETUYECKOE BOCIIUTAHUE YUalTUXCA.

O0mas xapakrepucTuKa y4e0OHOro npeamera

B xypce anreOpsl MOXXHO BBIICIUTH CIEAYIONIME OCHOBHBIE COJEP)KATEIbHBIE JIMHUU:
apu¢meTHKa, anredpa, pyHKIMH, BEPOSATHOCTh U cTaTHCTUKA. Hapsay ¢ 3TUM B copiep)kaHue BKIIOUEHBI
ABa OOIOJIHHUTEIBHBIX METOJOJOTHUYCCKUX pa3Jciia: JIOTHKA U MHOXECTBA;, MaTCMATHKa B HCTOPUUCCKOM
Pa3BUTHH, YTO CBSI3aHO C peayin3anueil nesei ooiie HHTENIEKTYalbHOTO U 00LIEKYIbTYPHOTO pa3BUTHUS
yuamuxcs. CopepkaHue KaKIOro0 M3 JTUX pPas3eloB  PAa3BOPAUUBACTCA B COJAEPKATEIBHO-
METOJIMYECKYIO JINHUIO, IPOHU3BIBAIOILYIO BCE OCHOBHBIE COJIepKaTenbHble TMHUM. [Ipu aTOM nepBas
JIUHUS — «JIorMKa M MHOXECTBa» — CIIY>KUT LI€JIM OBJIQJCHUS yYalIUMKCS HEKOTOPBIMH JIEMEHTaMU



YHHUBEpPCAJIHLHOTO MaTeMaTHYECKOro si3blka, BTopas — «MaremMaTHKa B UCTOPHUYECKOM Pa3BUTHH») —
CIIOCOOCTBYET CO3AaHUIO OOIIEKYJIBTYPHOT0, TYMaHUTApHOTO (hOHA U3YUEHUS Kypca.

Conepkanrie TUHUA «ApUPMETHKA» CIYKUT 0a30d ISl JAJbHEUIEro W3yYeHUs YYaIlluMHCS
MaTeMaTuku. Pa3BuTHEe NOHATHA O 4YHUCIE B OCHOBHOH IIKOJIE CBA3aHO C PALUOHAIBHBIMH U
UppalMOHATLHBIMU YHCIIaMU, (JOPMUPOBAHUEM MEPBUYHBIX MPEIACTABICHUHN O JCHCTBUTEILHOM YHCIIE.

Copnepxanne TuHAN «AnreOpa» crocoOCcTByeT (HOPMUPOBAHHIO Y YUALTUXCS MaTEMaTHYECKOTO
anmaparta A pelleHus 3a7ad U3 pa3lelioB MaTeMaTHUKH, CMEXHBIX IMPEAMETOB U OKpYKarolen
peanbHOCTH. SI3bIK anreOpbl MOMYEPKMBACT 3HAYCHHWE MATEMATUKH KakK S3bIKA JUISI MOCTPOCHHS
MaTEeMaTHYECKUX MOJIEJIEH MPOLIECCOB U SABJIEHUHN peaibHOro MUpa.

Conepxanue paznena « QyHKIMN» HALEJIEHO Ha MOJyYeHHE MIKOJbHUKAMUA KOHKPETHBIX 3HaHUMN
0 (YHKIMYU KaK BaKHEUIIeH MaTeMaTHYeCKON MOJAENH ISl OMHMCAHUS U UCCIIEIOBaHUS Pa3HOO0pa3HBIX
npoueccoB. M3yueHnue 3Toro marepuana crnocoOCTBYET Pa3BUTHIO y yYaIMXCS YMEHMs UCIOJIb30BaTh
pa3iuyHble S3bIKM MaTeMaTUKHU (CIIOBECHBIN, CUMBOJIMYECKUH, Tpaduyeckuii), BHOCUT BKJIaJ B
(dbopmMHUpOBaHKE TPEACTABICHUH O POJIM MATEMATHKH B Pa3BUTHU IIUBHIU3AINH U KYJIbTYPBI.

Paznen «BeposTHOCTh U cTaTUCTHKA» — 00sA3aTeNbHbIN KOMIIOHEHT IIKOJIHHOIO 00pa3oBaHus,
YCUJIMBAIOIIUH €T0 MPHUKIAIHOE U MPAKTHIECKOE 3HAYCHHUE. DTOT MaTepuai HeOOXOMM, IPEXK/Ie BCETO,
s (GopMHUpOBaHHS Yy Yydamluxcs (QYHKIMOHAIBHONW TpPaMOTHOCTHM — YMEHHUS BOCHPUHHUMATH U
KPUTHYECKH aHATM3UPOBATh HMH(POPMALMIO, NPEACTABICHHYIO B pa3MYHBIX (PopMax, NOHUMATH
BEPOATHOCTHBIA  XapakTep MHOTHUX  pEAIbHBIX  3aBUCHUMOCTEH, MPOU3BOAUTH  MPOCTEHIINE
BEPOATHOCTHBIE pacy€Thl. V3yuyeHHEe OCHOB KOMOMHATOPUKHM IO3BOJIUT YYallleMYCSl OCYILECTBISATh
paccMOTpeHHe clyyaeB, Mepedop u MOACYET 4YKcla BapHAHTOB, B TOM YHCIE B MPOCTEUIINX
MIPUKJIaHBIX 33]a4ax.

Ha uzydenue anredpsl B 7—=8 kitaccax otBoautcs 3 daca B Hegento (102 gaca), 9 knacc 3 yaca B
Henento 99 (yacos).

7 xnacc
KOHTPOJIbHBIE paboThl — 6
WTOTOBasi KOHTpOJIbHas padora 1
8 kJacc
KOHTPOJIbHBIE paboThl — 8
UTOroBasi KOHTPOJIbHAs padora 1

9 kiacc

KOHTPOJIbHBIE paboThl — 8
UTOroBasi KOHTPOJIbHAs padora 1

Llenpro n3y4eHMs Kypca aJ'IFe6DLI ABIACTCA:

o Pa3Burtme moru4eckoro u KPpUTHYCCKOI'O MBIIIJICHHUS, KYJIBTYPBI pCUH;

o0 c(hOpMHUPOBAHHOCTH KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIEHUH U COTPYITHUYECTBE CO
CBEpCTHMKAMHU, CTapIIUMH U MIIAJIIIUMH, B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOU, YUeOHO-
HCCIIEA0BATENBCKOM, TBOPUECKOM U IPYTHUX BUJAX IEATEIBHOCTH;

o (hopMupoBaHHE KYIbTYPHOTO YEJIOBEKA, YMKAUYE€CTB MBIIIJICHHS, HEOOXOIUMBIX JJIs afAanTalun
B COBPEMEHHOM HMH(}OPMAIIMOHHOM OOIIECTBE;

O KpeaTUBHOCTH MBIIIJICHHSI, UHUIIMATHBA, HAXOTYMBOCTh, aKTUBHOCTH IIPH PEIICHUN
anredpandecKux 3a1ad;

O OBJIaACHHUC MAaTEMaTHYCCKHMU 3HAHHUAMU, HGO6XOJII/IMI)IMI/I JJIA TIPOJOJIPKCHH A 06yqu1/m B
CpCHHCﬁ IIKOJIC, U3YUYCHUEC CMCIKHBIX JUCHUIIIINH;

O TNpPUMEHEHHE MOITYYECHHbIX 3HAHUN U YMEHUHN B COOCTBEHHON MPAKTHKE;
O YMEHHE aJIeKBaTHO OLIEHHWBAThH MPABHJIBHOCTh UM OIIMOOYHOCTH BBIIOJIHEHUSI y4eOHOH 3a1auu,
e 00BEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BOBMOKHOCTH €€ PELICHHUS;



Hopmamusnvle — npagosvie 0okymenmsi, Ha OCHOBAHUU KOMOPBIX pazpabomana paboyas npoepamma:

o ®denepanbublii 3ak0H «O0 obOpazoBanuu B Poccmiickoit denepanun» ot 29.12.2012 Ne273-D3 (¢
WU3MEHEHUSIMU U JIOTIOJTHEHUSIMH );

e [Ipuka3 muHHCTEpCcTBa OOpa3zoBaHMsi W Hayku Poccmiickoit denepammu ot 05.03.2004 Nel089"O06
YTBEpXACHUH (eACPATHHOI0 KOMIIOHEHTA TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB HAYAIHHOTO
00111er0, OCHOBHOTO OOIIETO U CPEeIHETro (ITOTHOT0) 001Iero oopazoBanus';

e [Ipukaz MunoOpazoBanus P® or 9 mapra 2004 r. N 1312 "O6 yrBepxkaeHuu QeaepaibHOTO
0a3ucHOro y4eOHOTO IJlaHa M NPUMEPHBIX YYeOHBIX IUIAHOB Il 00pa3oBaTeNIbHBIX YUpEXKIACHUN
Poccuiickoii @enepanyu, peaaTu3yonux IporpaMmbl 001ero oopasoBanus"

e [lpukaz MunucrepctBa oOpasoBanusi Poccuiickoit ®enepauuu ot 19.12.2012 r. Ne 1067 «O6
YIBEPXKICHUH  (efiepalibHBIX — TepeuHedl  y4eOHMKOB, PEKOMEHJOBAaHHBIX  (HOMYIIEHHBIX) K
UCTIOJIb30BaHUI0 B 00pa30BaTEIbHOM TIPOIECCE B OOPa30BATENbHBIX YUPEKACHUSAX, PEATU3YIOIIUX
o0Opa3oBaTesibHbIE IPOrpaMMbl 00IIETO 00pa30BaHUS U UMEIOIIHUX FOCYAAPCTBEHHYIO aKKpEIUTALUIO, Ha
2015/16 yuebHbI TOIY;

o [lonoxenue o paboyux mporpaMMax y4eOHBIX MTPEIMETOB
* VYcTaBa MyHUIIUNIAIBHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEXKACHUS TUMHA3HH Ne2

» Kanengapuoro yyeOHoro rpaduka

Paznen |l. TpeboBaHus K yPOBHIO NOJATOTOBKH YYAIMXCH

TDC6OB3.HI/I$I K YPOBHIO MNOArOTOBKH 110 IPECAMCTY (B COOTBECTCTBUU C TOCYHAPCTBCHHBIM

o0pa3oBaTenbHBIMU CTaHJIapTaMH «3HaTh/TIOHUMATH, «YMmeTby, «Mcnonb30BaTh
MpUOOpETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOU JEATETbHOCTH U TIOBCEAHEBHOM XU3HNY).

B pezynemame uzyuenusa oannoco Kypca yuawuecs O0IHCHbI
3namp

e CYLIECTBO NOHATHUSA AITOPUTMA; IPUBOJUTH IPUMEPHI aJITOPUTMOB;

® KaK pelaTh JIMHEHHbIE YPABHEHUS U CUCTEMBI JINHEWHBIX YPaBHECHUH;

® KakK UCHOJb3YIOTCS MaTeMaTuyeckue GopMyJibl, ypaBHEHUS; IPUMEPBI UX TIPUMEHEHUS 115
peuIeHusl MaTEMaTUYECKUX U ITPAKTUYECKUX 3a]1a4;

® KakK MOTPeOHOCTH MPAKTHKH MPUBETN MaTEMaTHYECKYIO HAyKy K HEOOXOJMMOCTH pacIIupeHus
MIOHATHSI YUCIIA;

® BEPOATHOCTHBIN XapaKTEp MHOT'MX 3aKOHOMEPHOCTEN OKPYKAIOIIETO MUPA;

e (opmysBl COKPALIEHHOTO YMHOXEHHS

® KakK pasJIO)KUTb MHOI'OYICHBI HA MHOKUTEIIN pa3jIndYHbIMU crocodaMu

e Ompe/eNeHUs MEePIeHINKYISIPHBIX U MapaieIbHBIX MPSIMBIX
ymembo

e paboTaTh C MAaTEMaTHUYECKUM TEKCTOM (CTPYKTYpHUpPOBAaHHE, U3BJICUCHHE HEOOXO0AUMOM
uH(pOpMaINN), TOYHO ¥ TPaMOTHO BBIPAXKaTh CBOM MBICJIM B YCTHOM M MHCBMEHHOM peun,
MIPUMEHSISI MAaTEMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BATh PA3IMUHBIE S3BbIKH
MaTEeMaTHKH (CIOBECHBIN, CHMBOJINYECKUH, rpaduueckuii), 000CHOBBIBATh CYKICHHS,
MIPOBOJIUTH KJIACCH(PUKALINIO, TOKA3bIBATh MATEMAaTHUECKUE YTBEPIKICHHS,



BBITIOJHATH alireOpanydeckue npeoOpa3oBaHusl palliOHAIbHBIX BBIPAXKEHUN, MPUMEHSTh UX JUIS
pelIeHrs yueOHBIX MaTeMaTHIECKUX 3a/1a4 U 33/1a4, BOZHUKAIOIINX B CMEKHBIX YUCOHBIX
npeaMerax;

I0JIb30BAThCS MATEMATHYECKUMHU (DOPMYITAMH U CAMOCTOSTEIILHO COCTABIISITH (POPMYITBI
3aBUCHMOCTEH MEXy BETMYMHAMHU Ha OCHOBE O0OOIICHHS YaCTHBIX CIy4aceB M SKCIICPUMEHTA,
peliaTh TMHEWHbIe U KBaJIpaTHbIC YPaBHEHUS M HEPABEHCTBA, a TAKXKe MPUBOJAUMBIE K HUM
ypaBHEHUs, HEPABEHCTBA, CUCTEMbI; IPUMEHSATH IpadudecKue NpeaCcTaBICHUs sl PeeHUS U
HCCIIeI0BaHUS YPABHEHUH, HEPABEHCTB, CUCTEM;

MPUMEHSITDH [MOJIyY€HHbIE YMEHHUS JIJIsl pELIeHUs 3a/1a4 U3 MAaTEeMaTUKH, CMEXHbBIX ITPEJIMETOB,
MIPAKTUKU;

MIPUMEHSITh U3YUCHHBIC TIOHSATHUS, PE3YJIbTaThl K METO/IbI PU PEIICHUH 33124 U3 PA3TUIHBIX
pa3zienoB Kypca, B TOM YHUCIIE 3a/1a4, HE CBOSIIMXCS K HEMOCPEICTBEHHOMY MPUMEHEHUIO
U3BECTHBIX aITOPUTMOB.

UCROJIb306aANb NPUOOPEm eHHble 3HAHUA U YMEHUA 6 NPAKMUUECKOU 0essmeIbHOCImU U
HOBCEOHEEHOU JHCUHU OTIA:

BBHITIOJTHEHUS pacyeToB 1o popmynam, coctaBieHue GopMyll, BRIPAKAIOIIUX 3aBUCUMOCTH
MEXTy peaTbHBIMU BEIMUNHAMU, HAXOKJICHUE HY)KHOH (POPMYIIBI;

MOJICJIMPOBAHUS IPAKTUUECKUX CUTYAIlUi U UCCIIEIOBAHUS IOCTPOCHHBIX MOJENEH C
WCIIOJIb30BaHHUEM alllapara aareopsl;

pEIICHUS MTPAKTUICCKHUX 33]1a9 B IOBCETHEBHON M MPOPECCHOHATBHOMN JIEITeILHOCTH C
KCIIO0JIb30BAaHUEM JICUCTBHI C YMCIaMU, POIIEHTOB, JUIMH, TUIOIAAeH, 00BEMOB, BpEMEHH,
CKOpOCTH,;

Paznea 1. Ilepeyenn yueOHO-MeTOAMYECKOT0 U MATEPHAIbLHO TEXHHUYECKOT0 00ecrevyeHust

Jlureparypa AJs y4alumxcs

Mopokoeuu A. I'. Anrebpa, 7 k. Y. 1: yue6Hux / A. I'. MopakoBuy. —

M.: MuemMo3uHa, 2013.

Mopokosuu A. I'. n np. Anrebpa, 7 wi. Y. 2: 3amaunux / A. I'. MopakoBuu u ap. — M.:
Mpuemosuna, 2013

3ybapesa U. U. Anrebpa, 7 ki1.: pabouast Tetpanb. B 2 4. / U. U. 3ybapesa, M. C. MunbIuTeiis.
— M.: Muemo3uHa, 2013.

Mopokoeuu A. I'. Anrebpa, 8 k. Y. 1: yuebnuk / A. I'. Mopakosuy. — M.: MHemo3uHa, 2013.
Mopokoeuu A. I'. Anrebpa, 8 k. Y. 2: 3anaunuk / A. I'. Mopakosuy u ap. — M.: MHemo3uHa,
2013.

Mopoxosuu A. I'. Anrebpa, 9 k. Y. 1: yueOnuk / A. I'. Mopakosuy,

I1. B. CeménoB. — M.: Muemo3suna, 2013.

Mopokoeuu A. I'. Anrebpa, 9 k. Y. 2: 3anaunuk / A. I'. MopakoBuy

u 1p. — M.: Muemo3suHa, 2013.

Jluteparypa s yduresst

Mopoxosuu A. I'. Anrebpa, 7 k. Y. 1: yueOnuk / A. I'. Mopakosuu. —

M.: Muemo3swnna, 2013.

Mopokoeuu A. I'. u np. Anrebpa, 7 xi. Y. 2: 3anaunuk / A. I'. MopakoBud u i1p. — M.:
MmuemosuHa, 2013.

Mopoxosuu A. I'. Anrebpa, 7 ki1.: nocodue g yuutens / A. I'. Mopakosuu. — M.:
Mmuemo3suna, 2013.

Anexcanoposa JI. A. Anrebdpa, 7 KJ1.: KOHTPOJIbHBIE Pa0OTHI /

JI. A. AnekcangpoBa. — M.: Muemo3uHa, 2013.

Anexcanoposa JI. A. Anrebpa, 7 Ki1.: caMOCTOATEIbHBIE PaOOTHI /

JI. A. Anekcannposa. — M.: Muemo3uHa, 2013.



Anexcanoposa JI. A. Anre6pa, 7 KJ1.: TpOBEpOYHBIC PaOOTHI B HOBOM
dopme / JI. A. AnexcanapoBa. — M.: Muemo3uHa, 2013.
Tyavuunckas E. E. Anre6pa, 7 xi.: 6nunonpoc / E. E. Tynpunnckas. — M.: Muemo3suna, 2013.

3ybapesa U. U. Anrebpa, 7 ki1.: pabouas Tetpanb. B 2 4. / U. U. 3ybapesa, M. C. MunibIITeiH.
— M.: Muemo3una, 2013.

Mopoxkoeuu A. I'. Anrebpa, 8 k. Y. 1: yuebnuk / A. I'. Mopakosuy. — M.: MHemo3uHa, 2013.
Mopoxkoeuu A. I'. Anrebpa, 8 k. Y. 2: 3agaunuk / A. I'. Mopakosud u ap. — M.: Muemo3uHa,
2013.

Mopokosuu A. I'. Anrebpa, 8 ki1.: mocodue a1 yaurtens /

A.T'. MopakoBud. — M.: Muemo3suHa, 2013.

Anexcanoposa JI. A. Anrebpa, 8 Ki1.: KOHTPOJIbHBIE paOOTHI /

JI. A. AnekcanapoBa. — M.: Muemo3una, 2013.

Anexcanoposa JI. A. Anrebpa, 8 KI1.: caMOCTOSTEIbHBIE PAOOTHI /

JI. A. AnekcanapoBa. — M.: Muemo3susna, 2013.

Anexcanopoea JI. A. Anrebpa, 8 Ki1.: mpoBepouHbIe paboThl B HOBOM (hopme / JI. A.
AunekcannipoBa. — M.: Muemo3suHa, 2013.

Tynvuunckas E. E. Anre6pa, 8 ki1.: omunonpoc / E. E. Tynpunnckas. — M.: Muaemosuna, 2013.
Mopoxkosuu A. I'. Anrebpa, 9 k. Y. 1: yue6nuk / A. I'. Mopakoswuy,

I1. B. CeménoB. — M.: Muemo3suna, 2013.

Mopoxkosuu A. I'. Anrebpa, 9 k. Y. 2: 3anaunuk / A. I'. Mopakosuu u ap. — M.: MHeMo3HHa,
2013.

Mopoxosuu A. I'. Anrebpa, 9 ki1.: mocobue s yaurens /

A. T'. Mopakosuy, I1. B. CeménoB. — M.: Muemo3una, 2013.

«Maremarrueckue oJMMITHA b B 1IKoJie 5-11 kimaccei», A.B. @apkos.

«TecTpl U1 IPOMEXYTOUHOM arTecTanuu 7-8 kiaccel», @.@. Jlsicenko, 2007 r.

DJIeKTPOHHBIE 00pa3oBaTeJbHbIE PeCypChl

1.

Buneoypoku. Coopauk nuckos 1o matematuke. OOO «OTKpBITBIH YPOK»
www.infourok.ru
HHTEepHET-pECYPCHI :

http://www.edu.ru - ®enepansHslit moptan Poccuiickoe oOpazoBanue

http://www.school.edu.ru - Poccuiickuii 001eo0pa3oBaTebHbIi MopTat
www.lseptember.ru - «MaremaTrKay - MPUIOKEHHE K Ta3eTe « 1 CeHTIOps»

http://school-collection.edu.ru — eaunas koywiekus MUGPOBBIX 00pa30BATEILHBIX PECYPCOB
http://vschool.km.ru Bupryanbhas mkona Kupusna u Medoust

http://mat-game.narod.ru/ mMaTemaruveckas THMHACTHKA

http://mathc.chat.ru/ Matemaruyeckuii Kaneigockon

http://www.rakurs230.ru/kangaroo/ Kenrypy Kpacuonap
http://www.it-n.ru/communities.aspx?cat_no=4510&tmpl=com — CeThb TBOPYECKUX
YUHUTENeH/CO00IeCcTBO YUUTENIeH MaTeMaTUKH

http://www.uroki.net/docmat.htm - mis yuuTtens MaTeMaTHKH, alreOpbl U FeOMETPUN
http://matematika-na5.narod.ru/ - maremaruka Ha 5! CallT 111 yunuTenei MaTeMaTuKu
http://idppo.kubannet.ru/ KKUATITIO

http://www.uchportal.ru/ - yautenbckuii moprain

http://www.school.edu.ru - Poccuiickuii 001eo0pa3oBaTenbHbIi MOpTal

www.1september.ru - «MaTemaTika - MPUIIOKEHHUE K ra3eTe « 1 CeHTAO0ps»
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http://school-collection.edu.ru — eauHas KouIeKIHs IUPPOBBIX 0Opa30BATEIBHBIX PECYPCOB

Texnuueckue cpeocmea 0oyuenus.

Komnerorep

[IpoekTop

IIpunTep

Cxkanep.

JloxanbpHas BBIYMCIHUTENIBHAS CETh.

IV. Conepxkanue y4eOHOro Kypca.

APUPMETHUKA
PanuonanbHble 4mcaa. PacmmpeHue MHOMKECTBA HATypalbHBIX 4YHMCEI O MHOMKECTBA LIEIBIX.

m
MHoxecTBa HEJIBIX YHMCCJI 10 MHOXKECTBA PAallMOHAJIBHBIX. PaIII/IOHaJ'II)HOC YHCJIO KaK OTHOIICHUC :, rac

m — 11eJI0€ YUCII0, N — HaTypanbHoe. CTENeHb C LEIbIM I0Ka3aTENIEM.

JelicTrBuTenbHbIe Yucaa. KBagpatHelil kopeHb U3 uncia. KopeHb TpeThell cTeneHu. 3anuch KOpHEn ¢
IIOMOLUIBIO CTENEHU C APOOHBIM MOKA3aTENEM.

[TonstTre 00 wuppanuoHanbHOM uyHcie. MppanuoHaTbHOCTh YUCIA U HECOM3MEPUMOCTh CTOPOHBI U
TUaroHanyM  kBaapata.  JlecaTuuHble — NpUONMMKEHUS — MPPAUMOHAIBHBIX  4HCeN.MHOXECTBO
NEHUCTBUTENBHBIX YHCEN; MPEJCTaBICHUE ACHCTBUTEIbHBIX YHCEN OECKOHEUHBIMH JIECATUYHBIMHU
npobsimu. CpaBHeHUE ACHCTBUTENbHBIX uncen. KoopaunatHas npsmas. M300paxenue gyucesn TOUYKaMu
KOOpJIUHATHOM MpAMOI. UncIOBbIE TPOMEXKYTKH.

HN3mepenus, npudianxenns, oueHkn. PazMepsl 00BEKTOB OKpY)KaOIIEro Mupa (OT IJIEMEHTapHBIX
yacTull 10 BceneHnHoil), uiuTeabHOCTh MPOIECCOB B OKpY’KaIoLeM Mupe. BolaeneHue MHOXKHUTENS —
CTENEHU JecaTh B 3amucu 4yucia. [IpubnuxéHHOEe 3HAYEHUE BEIMYMHBI, TOYHOCTH MPHUOJIMKEHUS.
[Ipukuaka u oLleHKa pe3yabTaTOB BEIYMCICHUI.

AJITEBPA

Aaredpanyeckune BbIpaxkeHHsl. BykBeHHbIE BBIpaXEHMs (BbIpaXXEHHsI ¢ NEpeMEHHbIMH). UucioBoe
3HaueHHue OYKBEHHOTO BbIpaxkeHHs. J[omycTumble 3HaueHus nepeMeHHbIX. [logcTaHoBKa BBIpaKEHUI
BMeCTO nepeMeHHbIX. [IpeoOpa3oBaHrie OyKBEHHBIX BBIpaKEHUII HA OCHOBE CBOMCTB apU(pPMETHUECKHUX
neiictBuil. PaBeHcTBO OykBeHHBIX BhIpaskeHUH. ToxnecTBo. CTeneHb ¢ HaTypallbHBIM MOKa3aTelleM U e
cBoiictBa. OngHOUWIeHbl W MHOTOWIEHb. CTeneHb MHOTOwieHa. CloXKeHHE, BBIYUTAHUE, YMHOXKEHUE
MHOTOWIEHOB. DOpMyJIbl COKPAIIEHHOIO YMHOKEHUS: KBAJIpaT CyMMbI U KBajapaT pa3sHocTH. Popmyna
pasHocTH KBajapaToB. [IpeoOpa3oBaHue 1EI0r0 BIpaKEHHsI B MHOTOUJIEH.

Pa3noxeHne MHOrO4JI€HOB Ha MHOKUTENIW. MHOrouieHsl ¢ 0AHON nepeMeHHoi. Kopenb MHOrowieHa.
KBanpathblil TpéxusieH; pa3fiokeHHe KBaJIpaTHOTO TpEXujieHa Ha MHOXUTEIN. AnreOpanueckas Jpo0b.
OcHoBHOe cBOIcTBO anreOpamueckoiinipoou. CrokeHHe, BbIUUTaHHE, YMHOXCHHE, JeJICHHE
anredpandeckux apodeii. CTemneHs C mMesbIM IoKazaTeneM U e€ CBOIMCTBRA.

PanmonansHble BeIpaKeHUS U X TIpeoOpazoBanus. Jloka3aTeabCTBO TOKIECTB.

KBanpatusle kopHu. CBoiicTBa apudMeTHYecKHX KBaJpaTHBIX KOpHEHM © MX TNpPUMEHEHHE K
MPeoOpa30BaHUIO YUCIOBBIX BBIPAKCHHUN U BHIYUCICHHSIM.

YpaBHeHusi. YpaBHeHue ¢ oqHON nepeMeHHOW. KopeHp ypaBHeHMs. CBOMCTBA YMCIIOBBIX PAaBEHCTB.
PaBHOcuibHOCTh ypaBHeHMH. JluneliHoe ypaBHeHue. KBagpaTHoe ypaBHeHue: (opMmyia KopHeH
KBaJpaTHOTO ypaBHeHMs. Teopema Buera. Pemienue ypaBHEHUI, CBOIAIIMXCS K JIMHEHHBIM H
KBagpaTHbIM. [IpuMepbl pelneHusi ypaBHEHHH TpeTbel M 4eTBEPTOM cTemeHeil. Pemenue npoOHO-
palMOHANIBHBIX yYpaBHEHUM.

VYpaBHeHuE ¢ AByMs IepeMEHHBIMU. JIMHEIHOE ypaBHEHHE € IBYMS IEPEMEHHBIMU, IIPUMEPHI PELLICHUS
YPAaBHEHUH B LIEJIBIX YUCIAX.


https://docviewer.yandex.ru/r.xml?sk=280f81e6e8a3e7b6b7db924c0dc98daa&url=http%3A%2F%2Fschool-collection.edu.ru#_blank

CucremMa ypaBHEHUW € JBYMS MEPEMEHHbIMH. PaBHOCHIBHOCTH cHCTEM. CHUCTEMBI ABYX JIMHEHHBIX
YpaBHEHUH € ABYMs IEPEMEHHBIMH; PEIlICHUE MOJACTAHOBKOM U cliokeHueM. [Ipumeps! pelieHus cuctem
HEJIMHEWHBIX YpaBHEHUH C JByMsI TepeMeHHbIMH. PelieHue TEeKCTOBBIX 3aJay airedpandeckum
CIIOCOOOM.

JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTU. ['paduyeckas uHTEprpeTanuss ypaBHEHHS C JABYMS
NMepeMeHHbIMHU. ['paduk JTHWHEHHOrO ypaBHEHHUS C JABYMs TNEPEMEHHBIMU, YIJIOBOM KOA(D(UIIUEHT
MpsIMOW; YCJIOBHE TMAapaJICNbHOCTH NpsMbIX. ['padukyu NpocTeHINX HETUHEHHBIX YypaBHEHHI:
napabona, runepboia, OKpPYXKHOCTh. ['paduueckas HHTEpHIpeTalnusi CHUCTEM YypaBHEHHH C JBYMs
[IEPEMEHHBIMHU.

HepaBencrBa. YucnoBele HepaBeHCTBA M MX CBOWcTBA. HepaBeHCTBO C OJHOM IIEPEMEHHOM.
PaBHOCHUNIBHOCTH HEpaBEHCTB. JIMHEHHBIE HEpPaBEHCTBA C OJHOW mnepeMeHHOM. KBagpaTHbie
HepaBeHCTBa. CUCTEMBI HEPABEHCTB C OJTHOM MEPEMEHHOM.

OYHKIIMHN

OcHoOBHBIE MOHATHS. 3aBUCUMOCTH Mex Ay BennuuHamu. [lonstue pynkiuu. O6aacts onpeaeneHus u
MHOXeCTBO 3HaueHHH ¢yHkuuu. CriocoOsl 3ananus pyakmun. I'paduk ¢pynkmuu. CBoiicTBa QyHKIUA,
ux orobpakeHue Ha rpaduke. [Ipumepsl rpaukoB 3aBUCUMOCTEN, OTPAXKAIOIUX PEATIbHbBIE TPOLIECCHI.
Yucnosble d¢ynxnuu. DyHKIMM, ONKMCHIBAIOLIUME MPSIMYH0 M OOpaTHYI NPONOPIHOHATIbHBIE
3aBUCUMOCTH, UX Tpapuku U cBoicTBa. JIuneliHas ¢yHkuus, e€ rpaduk u cBoiicrBa. KBaapatuuHnas
¢bynkuus, e€ rpadpuk u cBoiicTBa. CreneHHble (PYHKIUH C HAaTypaJbHBIMHU IOKazaTeNsiMU 2 U 3, HX
rpaduk 1 cBoiictBa. I'paduku byrxumit y = VX, y = VX, y = | x|.

YucnoBble  mocienoBaTeJbHOCTH.  lloHATHE  4YMCIOBOM  MIOCIENOBAaTEIbHOCTH.  3a/laHue
[I0CJIeI0BATENbHOCTH PEKYPPEHTHOM hopMysolt U popmyIioif N-ro wieHa.

Apudmerndeckass U reoMmerpuyeckas mnporpeccud. DopMmynsl N-ro 4ieHa apuPMETHYECKOW U
reOMETPHUECKON MPOrpeccuid, CyMMbl NEpBbIX N-X wieHOB. M300paxkeHue 4ieHOB apupMeTHYeCKOn U
F€OMETPUYECKON MPOrpeccruili TOYKaMU KOOPAWHATHOM IUIOCKOCTH. JIMHEHHBIA M 3KCIOHEHLIHAIbHBIN
poct. Cl10XKHBIE IPOLIEHTBHI.

BEPOATHOCTDb U CTATUCTHUKA

OnucaresbHasa cratucTuka. l[IpencraBieHne MaHHBIX B BHJE TaOJHI, auarpamm, rpaduKoB.
CnyuvaitHas ~ u3MeH4YMBOCTh. CTaTHCTUYECKHME  XapaKTEepUCTUKM Habopa  JaHHBIX:  CpeaHee
apudmernyeckoe, MeauaHa, HauOoJblllee M HaWMEHblIee 3HaueHWs, pa3zMmax. [IpeacraBineHue o
BBIOOPOYHOM UCCIIEJIOBAHHH.

Cay4aiinble cOOBITHSI U BepPOATHOCTD. [IoHATHE O ciTydyalilHOM OnbITE U cllydailHOM coObITuU. YacTtoTa
CIIy4aifHOTO  COOBITHSI. CrarucTuueckui TMOAXOJ K TOHATHIO BEpPOSTHOCTH. BeposTHOCTH
MIPOTHBOIIOJIOXKHBIX COOBITHN. He3zaBucumbie COOBITHSA. YMHOXEHHE BEpOATHOCTEH. JlocTOBEpHBIE
HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXHOCTH coOBbITHI. Knaccuueckoe omnpeneneHne BepoSTHOCTH.
KomOunaropuka. Pemenue koMOMHATOPHBIX 3a/1a4 nmepedopoM BapuaHToB. KomMOMHATOpHOE MpPaBHIIO
ymHoxeHwus. [lepectanoBku u hakropual.

JOI'MKA U MHOXECTBA

TeopeTuko-MHOKeCTBEHHbIe TOHATUSA. MHOXECTBO, 3JIEMEHT MHOXKECTBA. 3aJaHUE MHOMXECTB
MIEPEUUCIICHUEM DJIEMEHTOB, XapaKTePUCTHUECKUM CBOMCTBOM. CTaHAapTHBIE 0003HAYCHHS YHCIOBBIX
MHOkecTB. Ilycroe MHO)kecTBO U ero obosHadyenue. [logmaoxkectBo. OObeAMHEHNE U TEpECeUeHUE
MHOKECTB, Pa3HOCTh MHOKECTB. MILTIOCTpanys OTHOIIEHUN MEXY MHOKECTBAMH C TTOMOIIBIO
nuarpamm Jiiepa — Benna.

DJieMeHThI JIOTUKH. [[oHsATHE O PaBHOCWIIBHOCTH, CIICIOBAHWHU, YMOTPEOJIECHUE JIOTHYECKUX CBSI30K
eciu ..., mo ..., 6 MoOM U MOJbKO 8 MOM Clyyae, JIOTUYECKUE CBI3KU U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3ZBUTUHN

Uctopuss QopmMupoBaHus TMOHATHUS 4YHUCNA: HATypajbHblE YWCIa, JpOoOH, HEAOCTAaTOYHOCTh
palMOHAaIBHBIX YNCEN ISl TEOMETPUUYECKUX U3MEPEHUH, UppAaLlMOHANIbHBIE unciia. CTapuHHBIE CUCTEMBbI
3anucu uyucen. podbu B Basunone, Erunrte, Pume. OTkpeiTHe aecaTudHbix apobeil. CrapuHHbBIE
cucreMbl Mep. Jlecatnunbie poOu M MeTpudeckas cucrema Mep. llosBIeHre OTpUIATENbHBIX YUCET U



nyns. JI. Maraunkuid. JI. Diinep.3apoxaeHue anreOpsl B Henpax apudmerukn. An-Xopesmu. Poxaenune
OykBeHHoi cumBosukd. I1. depma, @. Buer, P. Jlekapt. Hcropus Bompoca 0 HaxoxIeHUH (HOopMys
KOpHEH anreOpanyecKuX YpaBHEHUM, HEPa3pEIIMMOCTh B paJuKaiax YpaBHEHUW CTETCHH, OOJbIIEH
geteipéx. H. Taprames, JIx. Kapmano, H. X. A6ens, D. I'anya. M300pereHne Merona KOOPAHMHAT,
MO3BOJISIIOIIETO MEPEBOAUTh I'eOMETpUUYecKrne OO0beKThl Ha s3bIk anredpel. P. [lexapt u II. ®epma.
[Tpumepsl pa3nMUHBIX CHCTEM KOOPAMHAT Ha IJIOCKOCTH. 3amada Jleonapao I[uzanckoro (Pubonaqum)
o kponukax, yncia Gubdonauyn. 3agaya o maxMatHoi nocke.McToku Teopun BepoATHOCTEMH: CTpaxoBoe
neno, asaptHele urpsl. [1. ®epma u b. [lackans. S. bepuymnu. A. H. Konmoropos

MNJIAHUPYEMBIE PE3YJbTATbI U3YUEHUS

KYPCA AJITEBPBI B 7—9 KJIACCAX

PALIMOHAJIbHBIE YN CJIA

BeimyckHuK HayguTes:

1) noHuMaTh 0COOEHHOCTH JIECATUYHON CUCTEMBI CUUCIICHHS,

2) BIIaIeTh MOHATHSIMH, CB3aHHBIMHU C JISTIMOCTBIO HaTYPaIbHBIX YHCEIT;

3) BbIpakaTh yKcla B SKBUBAJICHTHBIX (popmax, BeIOMpas HanOojee MOAXOAAUIYI0 B 3aBUCUMOCTH OT
KOHKPETHOW CHTYaIllH;

4) cpaBHMBATh U YIOPSA0YMBATh PALlMOHAIILHBIE YHCIIA;

5) BBITONHSATH BBIYUCICHUS C PAlMOHAIBHBIMHM YHCIAMH, COYETas YCTHBIE M IHChMEHHBIC MPUEMBI
BBIYHCIICHUH, IPUMEHSTH KAIbKYISTOD;

6) WCTONIB30BaTh MOHATHS U YMEHHS, CBS3aHHBIC C MPOMNOPIMOHAIBHOCTHIO BEJIWYMH, MPOLEHTAMH B
XOJIe pEIIeHUsT MaTeMaTHYEeCKHUX 3a/Jad M 3a7ad M3 CMEXHBIX IPEIMETOB, BBIIOJIHITH HECIIOKHBIC
NPaKTHYECKHE PACUETHI.

BoinycknHuk noayyum 603mModcHOCIb.!

7) nO3HAKOMUMBCSL € NOZUYUOHHBLMU CUCEMAMU CHUCTEHUS]

¢ ocnosanusamu, omauunvimu om 10;

8) yenybums u pazeums npedcmasieHust 0 HAMypaibHbiX YUC-

7Gx U C8OUCMBAX OeNUMOCTIU

9) Hayuumobcs UCnONL306aMb NPUEMBL, PAYUOHATUSUPYIOUUE

BLIYUCTEHUS, NPUOOPECMU NPUBLIYKY KOHMPOIUPOBAMb 8bIHUCTIE-

HUsl, 8b10UPAs NOOX00AWUL 01 CUMYayuu cnocoo.

JIEUCTBUTEJILHBIE UNCJIA

BeimmyckHUK HayduTCS:

1) ucronb30BaTh HaYaIBHBIE MPEICTABICHUS O MHOXKECTBE JICHCTBUTEIBHBIX YHCEIT;

2) BIaIeTh MOHSATHEM KBaJIPaTHOTO KOPHS, IPUMEHSATH €T0 B BHIYUCICHHUSX.

BoinyckHuk noayyum 603mModcHOCIb!

3) paseumv npedcmasienue 0 YUcCie U YUCIOBIX CUCMEMAX OM HAMYPALbHBIX 00 OelCmEUMeIbHbIX
yuces; 0 poau 8bIYUCIEHULL 8 YeN08eYeCKOU NPaKmuKe;

4) pazeumv u yenyoume 3HAHUSL O OECAMUYHOU 3ANUCU OeCMEUMENbHbIX Hucel (nepuoouyeckue u
Henepuoouyeckue opoou).

N3MEPEHU, ITPUBJIMKEHW S, OLIEHKU

BbIyCKHUK HAydHTCS:

1) wucnomb3oBaTh B XOA€ peIICHHs 3a1ad dJJCMEHTapHbIE TMPEJCTABICHUs, CBS3aHHBIE C
NpUOTKEHHBIMU 3HAYCHUSIMU BEJTUYNH.

Buinycknux nonyuum 603modicHocmy:

2) nomsmb, YMO YUCTIOBble OAHHbBlE, KOMOpble UCHONb3VIOMCA Ol XAPAKMEPUCTUKU 00beKmos
OKpYtcarouje2o Mupa, A6NAI0MCs NPEeUMyWecmeenHo NPUOTUNICEHHBIMU, YMO NO 3aNUCU NPUOTUINCEHHBIX
3HAYUEeHUU, CO0epHCAWUXCA 8 UHDOPMAYUOHHBIX UCTNOHUKAX, MONCHO CYOUMb O NOSPEUHOCIU
npubIUNCeHUS,

3) nousmob, YUMo No2pewHOCmb pe3yIbmama blYUCIeHULL OOINHCHA ObIMb COUSMEPUMA C NOSPEUIHOCMBIO
UCXOOHBIX OAHHBIX.

AJITEBPAMYECKUE BBIPAXKEHU A

BeimmyckHUK HayduTCS:



1) BiageTp TOHATHAMH «TOXKAECTBO», «TOXKIEGCTBEHHOE IpeoOpa3oBaHHME», pelaTh 3a1adH,
cojiepkaiire OyKBeHHBIE JaHHBIE; padoTaTh ¢ GOpMyIaMu;

2) BBHINONHATH MPeoOpa3OBaHUsI BHIPAKEHUH, COACPKAIIMX CTENEHH C IEJIbIMH TI0KA3aTelsIMA U
KBaJIpaTHBIC KOPHU;

3) BBHINONHATH TOXICCTBEHHBIC IMPEOOpPA30BaHUsI PAIMOHAIBHBIX BBIPAKEHHH HAa OCHOBE IPaBHII
JEeWCTBUI HaJl MHOTOWICHAMH U areOpandecKuMu Apo0sMHu;

4) BBITIOJIHATH Pa3JI0KCHNE MHOTOYJICHOB HA MHOXHTEJIH.

Buinycknux noayuum 603mMoHcHOCMb:

5) mayuumocs 6binonHaAMb MHO20ULA208bIE NPEOOPAZ0EAHUS. PAYUOHATILHBIX GbIPANCEHUL, NPUMEHSIS
WUpOKUl HAbop cnocobos8 U NPUEMO8;

6) npumensmo moosicoecmeennvle nPeodPA308aHUSL Ol PeUleHUs. 3A0ay U3 PASIUYHBIX PA30el08 Kypcd
(hanpumep, 015 HAXOHCOeHUs Y HAUOOIbULE20/HAUMEHBULE20 3HAYEHUS BIPANCEHUSL).

YPABHEHU

BrllyCKHHMK HayduTCs:

1) pemate OCHOBHBIC BH[bI PALMOHAIBHBIX YPABHCHWH C OJHOW TEPEMEHHOH, CHUCTEMBI BYX
YpaBHEHHI C ABYMs NIEPEMECHHBIMU;

2) MOHUMATh YpPAaBHEHUE KaK BaXHCUIIYID MAaTEMATHYECKYIO MOJENb JJIsi ONMUCAHUS M W3y4CHHS
Pa3HOOOPA3HBIX PEANTBHBIX CUTYAIUH, PelIaTh TEKCTOBHIC 3314 aJIreOpanvdecKHM METOJIOM;

3) npuMeHsTh rpaduuecKue MPeICTaBICHIS JJIsl UCCIICI0OBAHUS YPAaBHEHUH, UCCIICIOBAHUS U PEIICHUS
CUCTEM YPaBHCHUU C JIBYMS ITEPEMCHHBIMHU.

Buinycknux nonyuum 603moocnocms:

4) oenademv CReYUANbHLIMU NPUEMAMU PEUeHUs. YPAGHEHUU U CUCMEM YPAGHEHUL, YEePEeHHO
NpUMeHsIMb annapam YpasHeHuil OJisi peuleHusi pasHoOOOPA3HbIX 3a0au U3 MAmemMamuKu, CMEeNCHbIX
npeomemos, NPaKmuxu, 5) npumensme epaguueckue npedcmasnerus OJist
UCCIe008aHUs YPAGHEHULL, CUCTNEM YPABHEHUL, co0epicauux OYKeenHvle Ko huyueHmul.
HEPABEHCTBA

BhInycKHUK Hay4uTCS:

1) moHUMaTh ¥ TMPHUMEHATH TEPMUHOJOTHIO M CHMBOJIMKY, CBSI3aHHBIC C OTHOIICHHWEM HEPABCHCTBA,
CBOMCTBA YHCIIOBBIX HEPABEHCTB;

2) pemiath JUHEHHBIC HEPABEHCTBA C OJIHOM TEPEMEHHOW M WX CHCTEMBI;, pemiaTh KBaJlpaTHBIE
HEPaBEHCTBA C OMOPON Ha rpauuecKue MpeIcTaBICHHS;

3) IpUMEHSTH anmapar HEPaBEHCTB IS PEIICHUS 33]1a4 U3 Pa3IUIHBIX Pa3zeiioB Kypca.

Buinycknux nonyuum 603mMoiuCHOCMb HAYUUMbCAL:

4)  pasnoobpasHbiM npuémam  0OKA3AMeNbCmed HEPAGEHCMS, VEEPEeHHO NPUMEHsMb annapam
HepPaseHcma 01 peuleHUs: Pa3HO000PA3HbIX MAMEMAMU4ecKux 3a0ay U 3a0ay U3 CMeNCHbIX NPeoMemos,
NPAKMuKU;

5) npumensime epaguueckue npedcmasienuss Oas UCCICO08AHUS HEPABCHCMS, CUCMEM HEPABEHCMS,
cooepacawux OykeenHvle Kodghguyuenmeol.

OCHOBHBIE ITOHATHUA. YNCIIOBBIE ®YHKIINN

BBITyCKHUK Hay4IUTCS:

1) moHuMaTh W UCHONB30BaTh (PYHKIMOHAIbHBIE TOHATUS W S3BIK (TEPMHHBI, CHMBOJHMYECKUE
0003HaueHHUs ),

2) ctpouTh rpaduKu dIEMEHTapHbBIX (DYHKIIMI; UCCIIEOBATh CBOWCTBA YHCIOBBIX (DYHKIIMI HAa OCHOBE
W3YYCHHS ITOBEACHHS X TPapUKOB;

3) moHuMMaTh (PYHKIHMIO KaK BaKHEUIIYHD MaTeMaTHYEeCKyH) MOJENb MM OMUCAHUS MPOIECCOB H
SIBJICHUH OKPYXKAIOMIET0 MHUpPa, MPUMEHATh (PYHKIIMOHAIBHBIN S3BIK JIUISI ONUCAHHS W HCCIICIOBAHUS
3aBUCHMOCTEN MKy (PU3NUYECKUMH BETUIMHAMHU.

Buinycknux nonyuum 603mMoiCHOCMb HAYUUMbCA:

4) npogooumsv uUCcre008aHUs, CEA3AHHbIE C U3YYEHUeM CB0UCME QVHKYull, 6 MOoM uucie ¢
UCNONb308AHUEM KOMNbIOMEPAd, HA OCHO8E 2PAPUKO8 U3VHEHHBIX (QYHKYULL Cmpoums 6o/ee ClLodCHble
epaguxu (KycouHo-3a0antble, ¢ «BbIKOIOMbIMUY MOUKAMU U M. N.);

5) ucnonvzoéamv  yHKyuoHaANbHBIE NpeOCMAsNieHus U CEOUCMEAa  (PYHKyuill  Ons  peuleHus

mMamemamuyeckux 3a0ay u3 pasiuiHblx pazoenos Kypca.
YUCJIOBBIE ITOCJIEJOBATEJIBHOCTHA



BbInycKHUK Hay4YHUTCS:

1) mOHUMATh ¥ UCTIOTB30BATh SI3bIK TOCIIEIOBATEIBLHOCTEH (TEPMHUHBI, CHMBOJIHYECKHAE 0003HAYCHHUS );
2) npuUMEeHSITh POpPMYIIb, CBI3aHHbIE C apU(PMETHUECKOIN 1 T€OMETPUYECKON MPOrpecCusiMU, U armapar,
c(OPMUPOBAHHBIN TMPH H3YYCHHH IPYTUX pa3[elioB Kypca, K PEIICHUIO0 3a]ad, B TOM YHUCIE C
KOHTEKCTOM U3 PEaIbHOM JKU3HH.

Buinycknux nonyuum 603mMoicHOCMb HAYYUMBCAL:

3) pewams KoMOUHUPOBAHHbIE 3A0AYU C NPUMEHEHUEM POPMYIL N-20 HYNEHA U CYMMbl NEPELIX N UIEHO8
apugmemuueckou U 2eoMempudecKoll npozpeccull, NPUMeHAs. NPU IMOM annapam YpasHeHuu U
Hepagencma,

4) noHumamv apuPMemuyeckyro U 2eoMempudecKylo Npocpeccul Kak @QYHKYuu HAmypaibHO20
apeymenma, cesA3vléamv apupmemuieckyio npoepeccuro ¢ IUHeUHbIM POCMOM, 2e0MEempPUYEcKyr0 — C
9KCNOHEHYUAIbHBIM POCHIOM.

OIIMCATEJIbBHASI CTATUCTUKA

BBITyCKHUK HAYyYUTCSI HCTIOIH30BATh MPOCTEUIITNE CIIOCOOBI MPECTABIICHUS U aHAJIN3a CTATUCTHYCCKUX
JAHHbBIX.

Buinycknux nomyyum 603mMoiCHOCMb Npuobpecmu nepeoHa4aiIbHblll ONbIM OP2AHU3aAYUU cO0pa OaHHbIX
npu  NposedeHuu onpoca O0OWEeCMBeHHO20 MHEHUs, OCYWeCcmeIamsb UX aHalu3, npeocmasisims
pe3yibmamsl ONpoca 6 uoe madbiuysl, OUASPAMMDBL.

CJIVYAMHBIE COBBITHS U BEPOSITHOCTbD

BBITyCKHHUK HAYIUTCSI HAXOIUTH OTHOCHTEIBHYIO YaCTOTY U BEPOSATHOCTh CITy4aiHOTO COOBITHS.
Buinyckuux nonyuum 603modcHOCmb npuobpecmu onvlm Npo8eOeHUs CAVYAUHbIX IKCNePUMEHMO8, 6
MOM YUCe ¢ NOMOUbIO KOMNLIOMEPHO20 MOOEIUPOBAHUS, UHMEPNPEMAYUU UX PE3VIbIMAMOS.
KOMBHUHATOPUKA

BBITyCKHUK HayduTCs peliaTh KOMOWHATOPHBIC 3aJaydl Ha HAXOXKJECHUE 4Hcla OOBEKTOB WIIH
KOMOWHAIIUH.

Buinycknux  nonyuum  603MOJCHOCMb  HAYYUMbCS HEKOMOPLIM  CHEYUANbHbIM NPUEMAM  peulenus]
KOMOUHAMOPHBIX 3A0aH.



Pa3nea V. TemaTnyeckoe niiannpoBaHue

Ne i/
TeMBbI

Tema

Kou-
BO
4acoB

OcHOBHbBIE BHU/IbI y'leﬁHOﬁ JACATCJIBHOCTH

7 KJIACC

I'n.1

MaTtemMaTHYeCKUH A3BIK.
MaTtemaTHueckasi MoJejb
Koumponvnasa paboma Ne 1 no meme
«Mamemamuueckuii a3blK.
Mamemamuueckas mooesb)

13

BBINOSHATE 3JIEMEHTapHBIE 3HAKOBO-
CHUMBOJIMYECKHE JICHCTBUS, IPUMEHATH OYKBBI JJIs1
0003HaYeHMs YHCeN, AJIs 3alMCH YTBEPKACHUH;
COCTABJISATh OYKBEHHBIE BHIPAKEHHS IO YCIOBHUSM,
3a/JaHHBIM CJIOBECHO, PUCYHKOM WJIM YEPTEKOM;
BBIUUCIIATH YMCIIOBOE 3HAaUeHNE OyKBEHHOTO
BBIPA)KEHUS; HAXOJUTh 00JIaCTh TOIMYCTUMBIX
3HAQ4YCHUI [IEPEMEHHBIX B BBIPAKECHUH.
PacriozHaBaTh TMHENHBIE ypaBHEHHUS, PEILATh
JIMHEHHBIE YPAaBHEHHUS U YPABHEHUS, CBOIALIUECS K
HUM. Periate TeKCTOBBIE 33/1a4M anredpanyecKum
CIOCOOOM: IEPEXOIUTH OT CIIOBECHOU
(opMyIMPOBKH 3a/1a41 K anreOpanyeckoi MoJenu
IIyTEM COCTAaBJICHUsl YPABHEHUs, PEIIATh
YpaBHEHUE, HMHTEPIPETUPOBATH PE3YJIbTAT

I'n.2

JIuneiinas pyHKuus

Koumponvnasn paooma Ne 2 no meme
«/luneiinaa pynxuyusn»

11

Ctpouth Ha KOOPAWHATHON MJIOCKOCTH TOUYKH U
(burypsl 1o 3aJJaHHbIM KOOpAMHATAM; OIPEACIATH
KOOpAMHATHI ToueK. OnpeaensiTh, BISETCS JIU
rapa 4ucesl peuIeHueM JaHHOTO YPaBHEHUS C
JBYMsI IEPEMEHHBIMU; TPUBOUTH PUMEPHI
pELIEHUI ypaBHEHU C JBYMS [IEPEMEHHBIMU;
pelarh 3aa4n, anredpandeckoi MoIebIo
KOTOPBIX SIBJISIETCS] YPaBHEHHUE C IBYMS
MIePEMEHHBIMH; HAXOAUTh LEJIbIE PEHICHUS TYTEM
nepe6opa. CTpouTh rpapuKu JTUHEHHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU. BBIUUCIATH
3HAa4YeHHUs JTMHEHHON (YHKIIUH, COCTaBIATh
TabnuIbl 3HaueHud QyHkuu. CTpoutsb rpadux
JAUHENWHO! (YHKIINMH, ONMCHIBATh €€ CBOICTBA Ha
OCHOBE rpaUueCKuX MPeJACTABICHHI.
[Toka3bIBaTh CXEMaTUYECKH MOJIOXKEHUE HA
KOOpPJIMHATHOMN TIOCKOCTH IrpapuKoB PYHKIIMMA
Buza y = kx, y = kx + b B 3aBUCUMOCTH OT
3HaveHui K03 durmentos K, b

I'n.3

Cucrembl IBYX JMHEHHbIX
YPABHEHHUIl ¢ IBYMS NepeMEHHbIMHU

Koumponvnana paboma Ne 3 no meme
«Cucmemul TUHENHBIX YPAGHEHUIL)

12

Pemate cuctemsl 1ByX JTMHEWHBIX YPAaBHEHUH C
JBYMSI TIEPEMEHHBIMU TpadUIecKu, METOJIOM
MO/ICTAHOBKH,METOJIOM aJIre0panyecKoro
cloxeHusA. Pemarh TEKCTOBBIE 3a1a4K
anredpanvdeckuM CrocoOOM: MEPEXOAUTh OT
CJIOBECHOU (POPMYIIMPOBKH 3aa4H K
anredpanveckoil MOJIeTH MMyTEM COCTaBICHUS
CUCTEMBI JINHEWHBIX YPAaBHEHHUM, PEIIATh
COCTaBJICHHYIO CUCTEMY YpaBHEHUH,
WHTEPIPETUPOBATH pe3yibTaT. [MccnenoBath
CUCTEMbI YPaBHEHUU C IByMs IIE€PEMEHHBIMU,
cojepxanire OykBeHHbIE KOO(PHUIIMECHTHI |.




KonctpynpoBarh 3KBUBaJICHTHBIE PEUEBbIC
BBICKA3bIBAaHUS C HUCIIOIb30BAHUEM
anredpanvdeckoro u TeOMETPUUYECKOTO SI3BIKOB.
Hcnonb3oBarh QyHKIMOHATBEHO-TpapUUECKHe
MPEACTABICHUS JJI PEIICHUS U UCCIIEIOBAHUS
CHUCTEM ypaBHEHUI

I'n4 | CreneHb ¢ HATYpPAJbHBIM 6 DopMyJIUPOBATH ONPEICIICHUE CTEIIEHU C
moxasartrejieM M ee CBOHCTBA HaTypaJlbHBIM IIOKA3aTCJIEM, C HYJICBBIM
nokasaresnem; (opMyIHupoBaTh, 3aIIMCHIBATH B
CUMBOJIMUYECKON (hopMe U 000CHOBBIBATh CBOICTBA
CTENEHHU C LEJIBIM HEOTPULIATEIbHBIM
IIOKa3aTeleM; IPUMEHATh CBOMCTBA CTEIICHHU IS
peoOpa30BaHUs BRIPAKEHUN M BHIYMCICHUH.
BocnpousBoauts (GopMyIMpOBKH OIPEEICHHH,
KOHCTPYHPOBATh HECIIOKHBIE OIIPEIEICHUS
camocCTosTeNbHO. Bocnpons3BoauTs
(OpPMYIHPOBKH M JJOKA3aTENbCTBA H3yYSHHBIX
teopeM. KoHCcTpynpoBaTh MareMaTu4ecKue
IPEJJIOAKEHHS C TIOMOIIBIO CBSA3KU eciu ..., Mo ...
I'n.5 | OgHouwnenbl. ApupmMeTrnyecKue 8 BrInonHATE AEHCTBUA ¢ ONHOWICHAMU
onepanuM HaJ OAHOYIEHAMHU
Koumponsnas paboma Ne 4 no meme
«Oonounenvl. Apugpmemuuecxkue
onepauuu Ha0 0OHOYIEHAMUY
I'n.6 | MHoroujennl. ApupMeTHYECKHE 15 BbInoHATE AEUCTBHS ¢ MHOTOUYJICHAMH;
onepanyuy HaJl MHOTO4JIEeHAMH J0Ka3bIBaTh (1)OpMy.HI)I COKpaHIéHHOFO
Konumponsnas pasoma Ne 5 no meme YMHOXEHUS, IPUMEHATh UX B IPE0Opa30BaHUAX
BBIPQ)KCHUH U BbIUKCICHUAX. [[pumensaTs
«Mnozounenwl. Apugpmemuuecxkue
pasznnyHbie HOPMBI CAMOKOHTPOJIS IPH BbI-
onepayuu HaA0 MHOZ04IEHAMU) HOTHEHMH MPeoGpa3oBaHHii
I'n.7 | MHoro4jenol. ApupMeTHYECKHE 18 BrINonHATE pa3nokeHne MHOIOYIEHOB Ha
onepanuu HaJ MHOTOUJIeHAMH MHOXHTEIH U COKpalleHHe alnreOpanyeckux
Konumponsnas paboma Ne 6 no meme npodett
«Paznoxycenue mnozounena na
MHOMCUmMenu»
I'n.8 (I)ymcul/myzx2 9 Bbruucnare 3HaueHus GyHKIui y = X%, y= —x°,
COCTaBJIATh TAOIUIIBI 3HAYEHUN (jz)yHKHI/II/I; CTPOUTH
Konumponvnas paboma Ne 7 no meme rpaduku GyHKIMHA y = ¥, ¥ = —x° U KyCOYHBIX
«DyHKUIMSA y=X2» (yHKIUH, OMUCHIBATh X CBOMCTBA HA OCHOBE
rpaduueckux npeacraBieHuii. Mcrnonp3oBaTh
(YHKIIMOHATIBHYIO CUMBOJIMKY JUISI 3aITMCH (DAKTOB,
CBSI3aHHBIX C (QYHKLMSAMH, 000TaIas OINbIT
BBIITOJIHEHUS 3HAKOBO-CUMBOJINYECKHUX JEHUCTBHN;
CTPOUTH PEUYEBbIE KOHCTPYKIMH C UCIIOJIB30BAaHUEM
(YHKIIMOHATILHOM TEPMHHOJIOTHH
Hrorosoe nosropenne 9 N3Bnekars nHdopmanuio U3 TabIuIl U AUATPAMM,

BBIIOIHATE BEIUKMCIIEHHS 110 TAOJIHMYHBIM JaHHBIM,
OpraHWU30BBIBATh HH(POPMAIIMIO B BUJIC TAOJIHII U
nuarpamm. [IpuBOaUTE MpUMEPHI YUCIOBBIX
JAHHBIX, HAXOJIUTh CPEAHEE, pa3Max, MOIY




YHCIIOBBIX HAOOPOB

HUTOr0 102
8 KUIACC
I'n.l | Ancebpauueckue opoou 21 uac | DopmynupoBaTh OCHOBHOE CBOMCTBO

Koumponvnasa paooma Ne 1 no meme
«Cnootcenue u epluumanue
anzeopauueckux opoobei)

Koumponvnan paboma Ne 2 no meme
«Anzedopauueckue opoou»

anredpanveckoi Jpodu v MPUMEHSTh ero AJis
npeoOpazoBanus IpoOei. BEIMOMHATE AeiicTBHS ¢
anredpandeckuMu Ipo0sMu, MPECTABIATh
IpoOHOE BBIPAKCHHUE B BHJIC OTHOIICHUS
MHOT'OWIEHOB, JOKa3bIBATh TOXECTBA.
@OopMyIMpPOBATH OIIPENEICHNE CTEIIEHHU C LEIbIM
nokasaresieM. BeIUUCIATE 3HAUE€HUSI CTETICHEN C
LeIbIM NokazareneM. DopmynpoBars,
3aMMchiBaTh B CUMBOJIUYECKON (hopMe U
WUTIOCTPUPOBATH IPUMEPAMH CBOMCTBA CTEIIEHHU C
LeJIbIM [10Ka3aTeNIeM, IPUMEHSTh CBOMCTBA
CTENEeHU ISl MPeoOpa30BaHus BEIPAKEHUN U
BbIUKCIIeHU. [ BeImonHsATs mpeoOpa3zoBaHus
panroOHaJIbHBIX BI)Ipa)KeHI/Iﬁ B COOTBECTCTBUHU C
MOCTaBJICHHOM LIEJIbIO: BBIIEATh KBAApaT
JBYWICHA, IIENYI0 4acTh ipodu u mip. [Ipumensts
peoOpa3oBaHus PAllMOHAIBHBIX BHIPAKEHUH 715
pernenust 3a1a4. |[IpoBoauTh qOKa3aTEIbHbBIE
paccyKJIeHus 0 KOPHSAX YpaBHEHUs C OIIOPOM Ha
OIpeJIETICHUE KOPHS




I'n.2

Dyuxyua Yy = JX . Ceoiicmea

K8AOpamuuHozo KopHs

Konmpononaa pavoma Ne 3 no meme

«Dynkyusn y= \/; Ceoiicmea
K8aopammnoz2o KOpHa»

18 u

OnuceIBaTh MHOKECTBO LIEBIX YACET, MHOXKECTBO
palMOHAIBHBIX YUCEI, COOTHOLIEHUE MEXKIY
TUMU MHOXecTBaMH. CpaBHUBATh U
YHOPSAIOYMBATh PALIMOHAIIBHBIE YHUCIIA, BBIIIOJIHATD
BBIUYHCIIEHUS C PallMOHAIbHBIMU YHCIIAMHU.
DopMynHpoOBaTH ONPEAEIIEHUE KBAPATHOIO KOPHS
13 HEOTPULATEIBHOr 0 yKcia. Mcnonb3oBarh
rpaduk QyHKIUU y = X2 U1 HAXOXKICHUS
KBaJPAaTHBIX KOPHEW. BBIUUCIATE TOUYHBIE U
npuOIMKEHHBIE 3HAYEHUS KBaJAPATHBIX KOPHEH,
UCIIOJIB3YSl PU HEOOXOJUMOCTHU KalIbKYIsATOP;
IIPOBOJUTDH OLIEHKY KBaJPAaTHBIX KOPHEH.
UccnenoBath ypaBHeHHE X2 = @; HAXOIUTh
TOYHBIE U TPUOIMKEHHBIE KOpHU TIpH a > 0.
HccnenoBaTh CBOICTBA KBaAPATHOI'O KOPHS,
IIPOBO/ISl YUNUCJIOBBIE SKCIIEPUMEHTHI C TIOMOIIIBIO
KaJIbKYJISITOpa, KOMIIbIOTEpA. Jl0Ka3bpIBaTh
CBOMCTBA KBAJPATHBIX KOPHEW, IPUMEHATH UX K
peoOpa3oBaHuIo BhIpaKEHUN. Brruncnare
3HAUEHUS BBIPAXKEHUMN, COJIEPKAIMX KBaJlpaTHbIE
KOPHU; BbIPAKATh [IEPEMEHHBIE U3
TEOMETPHUYECKUX U PU3UICCKUX (HOPMYIL.
[IpuBOUTE IPUMEPHI UPPALUOHATIBHBIX YUCEIL,
pacrno3HaBaTh pallMOHAJIbHBIE U UPPALIIOHATIbHbBIE
yycla; u300paxarh JeHCTBUTENbHbIC YUCIIa
TOYKaMHU KOOpAUHATHOM npsimoid. Haxonuth
JECSTHYHBIE MPUOINKEHHS PAIIUOHATIBHBIX U
UPPALMOHATIbHBIX YHCEN; CPAaBHUBATH U
YIOPSAA0YUBATh IEHCTBUTENBHBIE YNCIIA.
OnuceIBaTh MHOXKECTBO JIEUCTBUTEIBHBIX YUCEIL.
Hcnonp30BaTh B MMCbMEHHON MAaTEMaTUYECKON
peun 0003HaueHUs U rpaduyeckue n300paxeHus
YHCIIOBBIX MHOYKECTB, TEOPETUKOMHOKECTBEHHYIO
CUMBOJIUKY. BpIuucnsts 3HaueHus QyHKIul y = X ,
Y = | x |, cocTaBiATh TaONUIIBI 3HAUCHUH QYHKIHH;
CTPOUTH rpauku GYHKIMA Y =X,y =|x |1
KYCOYHBIX ()YHKILIUH, ONMCHIBATh X CBOMCTBA HA
OCHOBE rpaUUueCKHUX MPeJACTABICHHI.
Hcnonb3oBark GyHKINOHATIBHYK CUMBOJIMKY /IS
3anucu (paKkToB, CBA3AHHBIX C QYHKIUSIMU,
o0orariasi OnbIT BHITOJHEHUS 3HAKOBO-
CHMBOJIMYECKUX JIEUCTBUI; CTPOUTH PEUEBBIC
KOHCTPYKLIUHU C MCIIOJIb30BaHUEM
(YHKIIMOHATILHOM TEPMHHOJIOTHH




I'n.3

Keaopamuunan pynkyuna. Oynkyusn

Konmponvnaa paooma Ne5 no meme
«Keaopamuunasa pynkyusn»

18

Boruncnsates 3HaueHus PYHKINN, 33 JaHHBIX
dhopmynamu (Tpy HEOOXOIUMOCTH UCIIOJIB30BAThH
KaJIbKYJISITOP); COCTABIISATH TAOIUIBI 3HAUYCHU I
¢byukuuy. Beraucasats 3HaueHus QyHKImid y = kX2,
y=KkX. y = ax2 + bx + ¢, cOCTaBIATH TaOIUIIBI
3HAYCHHUH (PYHKIIUU; CTPOUTH rpaduKu GyHKITUH
= kx2, y=kx,y = ax2 + bx + ¢ ¥ KyCOUHBIX
(yHKIUH, OMUCHIBATH X CBOMCTBA HA OCHOBE
rpaduueckux pencraBieHuil. Mcnonbp3oBaTh
(YHKIMOHATBHYIO CHMBOJIMKY JIJISl 3aITHCH
pa3Hoo0pa3HbIX (PaKTOB, CBSI3AHHBIX C
paccMmarpuBaeMbIME (PYHKIHSIME, 000TaIas OMbIT
BBITMOJTHEHHS 3HAKOBO CHMBOJIMUECKUX JIEUCTBU;
CTPOUTH PEUYEBBIC KOHCTPYKIIMH C UCIIOJIb30BAaHHEM
(yHKIIMOHATBHOM TepMHUHOIOTHH. Vcronb30BaTh
KOMIIBIOTEP-HbIE TPOTPAMMBI JUIs1 UCCIICIOBAHHS
MOJIO’KEHHUSI HA KOOPAUHATHOM MJIOCKOCTH
rpadukoB PYHKIHN B 3aBUCUMOCTH OT 3HAYCHU
K03 UIIUEHTOB, BXOIAIINX B (hopmyy.
Pacrnio3naBath BUIBI H3y49aeMbIX (DYHKITHIA.
[TokasbIBaTh CXeMaTU4ECKH MOJIO0XKEHHIE Ha
KOOPIMHATHOM IJIOCKOCTH TpadpuKoB QyHKINN
Bumay = kx2, yx=,y=ax2+bx+cB
3aBHCUMOCTH OT 3HaYCHHUH KO3(PPHUIINEHTOB,
BXoJs1IMX B (hopmyny. Mcrnonb3oBarhb
(GyHKIMOHATBLHO-TpaQHUECKHUE TTPET

CTaBJICHUS MJIS PELICHUS U UCCIEI0BaHUS
ypaBHenuid. [Ctpouts rpaduku QyHKIMIA HA
OCHOBE ITpeoOpa30BaHUi U3BECTHBIX IPahUKOB.]

I'n4

Keaopammnuie ypasenenusn

Konmponvnaa pavoma Ne7

21y

[IpoBoauTh TOKa3aTeabHbIE PACCYKICHUS O
KOPHSIX YPaBHEHUS C OIIOPOM Ha ONpeeiIeHNe
KOpHS, pYHKIIMOHAJIbHBIE CBOMCTBA BBIPAXKEHUH.
Pacnio3naBath JMHENHBIE U KBAPATHbBIE
ypaBHEHUS, esble U JpoOHbIe ypaBHEHUS. PemaTh
KBa/IpaTHbIE YPABHEHUS U YPaBHEHUSI, CBOJSALIUECS
K HUM; peliaTh ApoOHO-pallMOHaIbHbIE U
IIPOCTEHIINE UPPALIIOHAIbHBIE YPABHEHHUS.
OnpenensTh HaIM4KUe KOPHEW KBaIpaTHOTO
YpaBHEHUS 110 JUCKPUMUHAHTY U
kod(durmentam. [Mccnenosars kBagpaTHbIe
ypaBHEHUs ¢ OyKBEHHBIMH KO3 (UIIMEHTaMH. |
PacrioznaBath KBaJpaTHbIN TPEXUIIECH, BBISICHITD
BO3MOXKHOCTB Pa3JIOKEHUS €r0 Ha MHOXKUTEIH,
MIPE/ICTaBIATh KBaJPATHBIM TPEXUWIEH B BUJE
MPOU3BEICHUS JIMHENHBIX MHOXUTENEH. Pemmars
TEKCTOBBIC 33JI1a4 ANTreOPanvIecKuM CIIOCOOOM:
MEPEXOAUTh OT CIIOBECHOM (DOPMYITUPOBKH 3a1a4H
K anreOpanyeckoil Moaenu myTéM COCTaBICHUS
YPaBHEHUs, PelIaTh COCTABICHHOE YpaBHEHHE,
WHTEPIPETHUPOBATh pe3ynbTatr. [HaxonuTs mensie
KOPHHU MHOTOYJICHOB C IIEJIBIMU 03 PHUIMEHTAMH]




I'n.5

Hepasencmea

Konmponvnaa pavoma Ne7 no meme
«Hepasencmea»

154

DopMynMpOBaTH CBOKWCTBA YHCIOBBIX HEPABEHCTB,
WUTIOCTPUPOBATH UX HA KOOPAUHATHOW MPAMOW,
JIOKa3bIBaTh aNreOpanyecKu; MPUMEHSTh CBOHCTBA
HEpaBEHCTB B X0JI€ pelieHus 3aaad. [/loka3piBaTh
HepaBeHcTBa].Pacrio3HaBaTh JTMHEHHBIC U
KBa/IpaTHbIEC HEPABEHCTBA. PemaTh InHeiHbIe
HEPaBEHCTBA; peliaTh KBaJApaTHbIC HEPABEHCTBA,
UCHOJIB3Ys rpaduuecKue npeacTaBIeHusI.
Hcnonws3oBarh 3anUCh YKCE B CTAHJAPTHOM BHJIE
JUTSL BRIPQKEHUS pPa3MepOB OOBEKTOB,
JUIUTEIIBHOCTHU IIPOLIECCOB B OKPYKAOIIEM MUPE.
CpaBHMBATh YKCIIa U BEIMYUHBI, 3alIUCAHHBIC C
ucnosnb3zoBanueM crernenu 10. Mcnons3oBarh
pasHbie GOopMBI 3aMKUch TPUOIKEHHBIX 3HAYCHHIA,
JIeJ1aTh BBIBOJIbI O TOYHOCTHU MPUOIHKEHUS 110 UX
3anucH. BBIMOMHATD BBIYUCICHUS C peabHBIMU
JAHHBIMU. BBINOMHATD NPUKUIKY U OLICHKY
pe3yJIbTaTOB BHIYMCIICHUM

Iloemopenue

8u

BrImonHATE Iepe6op BCEX BO3MOKHBIX BAPHAHTOB
JUIs Tiepecuéra 0ObEKTOB MM KOMOHHAITUH.
[TpuMeHsITh MpaBUIO0 KOMOHMHATOPHOTO
YMHOXKEHUS JUTsl PEILICHHs 33/1a4 Ha HaX0XKJICHHUE
yKcaa 00bEKTOB MM KOMOMHAILIUN

umozo

1024

IKJIACC

I'an.1

PanuonajabHbIe HEPaABCHCTBA U UX
CUCTEMBbI

Konmponvnaa pavoma Ne 1

144

[IpuBoUTE NpHUMEpHI KOHEUHBIX U OECKOHEUHBIX
MHOXecTB. HaxoauTb o0beinHeHne u
repeceyeHne KOHKPETHBIX MHOKECTB, Pa3HOCTh
MHOKeCTB. [ [puBoAUTH IPUMEPHI HECTOKHBIX
kiaccuukauuid. MimoctpupoBarh T€OpeTUKO-
MHO>KECTBEHHBIE ITOHSTHS C TOMOLIBIO KPYIOB
Oiinepa. Mcnonabs3oBaTh TEOPETUKO-
MHOKECTBEHHYIO CUMBOJIMKY U S3bIK ITPH PELICHNN
3a/1a4 B X0J1€ U3YUEHUS Pa3IMUHBIX pa3/ieoB
Kypca. Mcnonp30BaTe B TMCbMEHHON
MaTeMaTHYeCKON peur 0003HaueHus U
rpadudeckre n300paxeHns YUCIOBbIX MHOXKECTB,
TEOPETUKO-MHOXKECTBEHHYIO CUMBOJIHKY.
PacniozHaBaTh IMHENHBIE U KBaIpaTHbIE
HepaBeHCTBa. Pemrats nuHelHbIe, KBapaTHbIC U
JIpoOHO-pallMOHATIbHBIE HEPABEHCTBA U UX
CHUCTEMBI
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Omnpenensrts, SABISETCS JIM Iapa YUCEIl pELIEHUEM
JAaHHOTO YPAaBHEHUS C IBYyMS IIEPEMEHHBIMY;
MIPUBOJUTH IIPUMEPHI PELICHUN YPaBHEHUH C
IBYMs iepeMeHHbIMU. CTpOUTh IrpaduKu
YpaBHEHUH C IByMs IIepeMeHHbIMHU. [Pemars
JVHEWHbIE YPABHEHUS U HECIIOKHBIC YPAaBHEHUS
BTOPOMU CTEIIEHU C JBYMS IIEPEMEHHBIMU B LIEJIBIX
yncnax] M300paxars Ha KOOpAMHATHOM
IIJIOCKOCTH MHOKECTBA TOYEK, 3a/1aBAEMBIX
HEPaBEHCTBAMMU C JIByMsI [IEPEMEHHBIMU U UX
cucremamu. OnuchIBaTh anredpanyecku o0IacTu
KOOPJMHATHOM INIOCKOCTH. Pemars cucremsl 1ByX
YPaBHEHHUH C IByMS IEPEMEHHBIMU METO0M
MOJCTAaHOBKU, METOJOM aJIre0panyeckoro
CJIOKECHHMSI, METOJIOM BBEICHHS HOBBIX
nepeMeHHbIX. Mcnonb30BaTh GyHKIIMOHAIBHO-
rpaduyeckue npeacTaBIeHus s pelieHus U
WCCJIEIOBAHMS CUCTEM ypaBHEHM. Pemars
TEKCTOBBIE 3aJ]auyl aJre0panvyeckuM CrocoooM:
HEPEXOANUTH OT CIIOBECHOU (HOPMYITHUPOBKH 331a4UH
K aJireOpandeckoi MOAEIH IyTEM COCTaBIICHUS
CUCTEMBI YPaBHEHHM, pEIIaTh COCTABICHHYIO
CUCTEMY ypaBHEHUH, UHTEPIPETUPOBATH
pe3yabTar

I'n.3

Yucnoevie hynxkyuu
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Boraucnare 3HaueHust QyHKIUH, 3aJaHHBIX
¢dhopmynamu (ipu HEOOXOUMOCTH UCTIOIB30BATh
KaJIbKYJISITOP); COCTABIIAThH TaOJINIbl 3HAYEHU I
(GyHKIMU. BRIYUCISITh 3HAYCHUS CTETICHHBIX
(GyHKUIMH C 1enbIM nokasateneM. PopMyIupoBaTh
orpeziesieHue KOPHS TPEThel CTENEeHU, HaXOAUTh
3Ha4YeHUs1 KyOM4YeCKUX KOPHEH, UCIIONb3Ysl IPH
HE00XOIMMOCTH KaJIbKYJIATOP. Bbrancisats
3HaueHus: GyHKIUH Y = X 3 . COCTaBIATh TaOJIUIIBI
3HauYeHUHN QYHKIMIA; CTPOUTH TpaduKU CTEIEHHBIX
(GyHKIMH C LeNbIM MoKa3aTeneM, QYHKIMU Y = X 3
U KyCOYHBIX (DYHKIIMM, ONIUCHIBATh UX CBOMCTBA.
Hcnonb30Barh GyHKINOHATBHYIO CUMBOJIUKY JUIS
3anMcy pa3HooOpa3HbIX (PAKTOB, CBA3AHHBIX C
paccMaTpuBaeMbIMHU (PYHKLUAMH, 00OTaIas OnbIT
BBIITOJIHEHUS 3HAKOBO CUMBOJIMYECKUX JCHCTBUN;
CTPOUTH PEYEBBIE KOHCTPYKIMH C UCIIOJIb30BAHUEM
(byHKIIMOHATBEHOW TepMHHONIOTHH. Vcronb30BaTh
KOMIIBIOTEPHBIE IPOIPAMMBI JUIsl HCCIIEI0BAHUS
TI0JIOKEHUSI Ha KOOPAMHATHOM IIIOCKOCTH
rpaduKoB QPYHKIUI B 3aBUCUMOCTH OT 3HAUEHHH
K03 (HULIHEHTOB, BXOASIIUX B POpMYyITy.
Pacrnio3HaBaTh BU/IbI H3Y4aeMbIX (DYHKITHIA.
Hcnonb3oBath QyHKIMOHATBHO-TpapUUECKHe
MIPEICTABIECHMS ISl PELIEHUS U UCCIIEOBAHUS
ypaBHeHu. CTpouTs rpaduku GyHKIUN Ha
OCHOBE ITpeoOpa30BaHUi U3BECTHBIX IPahUKOB
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[TpumMeHsATH UHACKCHBIE 0003HAUYEHUS, CTPOUTD
pedeBbI€ BBICKA3bIBAHMS C UCIIOJIb30BAHUEM
TEPMHUHOJIOT MU, CBSI3aHHOM C MOHATUEM YHUCIIOBOU
IIOCJIEIOBATEIbHOCTH. BRIUNCIATD YieHBI
MOCTIeI0BATEIbHOCTEH, 3alaHHBIX (POpMYIIOii N-TO
YJIeHa WK PEKYPPEHTHO. Y CTAHABJIMBATh
3aKOHOMEPHOCTH B IIOCTPOCHUH
MIOCJIEIOBATEIbHOCTH, €CIIU BBIIIMCAHBI IEPBbIE
HECKOJIbKO €€ usieHOB. M300pakaTh 4IeHbI
IIOCJIEI0BATEILHOCTH TOYKAMU HA

KOOPJMHATHOM IJI0CKOCTU. Pacnio3HaBaTh
apu(pMETHUECKYIO U TEOMETPHUYECKYIO TPOTPECCUH
IpU pa3HbIX croco0ax 3aaanus. BeiBoauTh Ha
OCHOBE JIOKa3aTeIbHBIX PACCYXKACHUN (POPMYIIBI
o01mero wieHa apupMeTHIECKON 1
r€OMETPUYECKOM ITPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB apu(PMETUYECKON U TeOMETPUUECKOI
IIPOTPECCU, pelaTh 331a4 C UCIOJIb30BaHUEM
aTuX (hopmyin. PaccmaTpuBarh npuMepsl U3
peanbHOM )KU3HU, WLTIOCTPUPYIOIINE H3MEHEHHE B
apudMeTHyecKoil mporpeccuu, B TeOMETPUUYECKOM
IPOrpeccuu; N300pakaTb COOTBETCTBYIOIINE
3aBUCHUMOCTH rpaduuecku. Pemars 3a1aumn Ha
CJIOKHBIE MPOLIEHTHI, B TOM YHCJIE 3a1a4U U3
peanbHOI MPaKTUKH (C UCTIONb30BAHUEM
KAJIBKYJIATOPA

| )

DJIeMeHTbl KOMOMHATOPUKH,
CTATUCTHKHU U TEOPUHU BEPOSITHOCTEI
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BoinonusaTe nepe6op BceX BOZMOKHBIX BAPUAHTOB
JUTst Iepecuéra 0ObEeKTOB MJIM KOMOWHAIIAMN.
[IpumeHsTHh MpaBUIO0 KOMOMHATOPHOTO
YMHOKEHHUS IJIs1 PEIICHHS 3a]1a4 Ha HaX0KJICHHE
yucia 00bEeKTOBWIM KOMOMHaIMii. Paco3HaBaTh
3a/1a4M Ha ONpeiesieHUe Yncia MepecTaHOBOK U
BBINIOJIHSITh COOTBETCTBYIOIINE BHIYMCIICHHUS.
N3Bnekars nHpopManuio U3 TaOIUIl U TUATPAMM,
BBITIOJTHATH BBIYUCIICHUS IO TAONMYHBIM JAHHBIM.
Onpenendars 1Mo guarpaMMaM HauOOJIbIINE U Hau-
MEHbIIINE JaHHbIE, CPABHUBATH BEJIMYUHBI.
Oprann3oBbIBaTh HH()OPMAITUIO B BUJIE TaOJIHII,
CTONOUYATHIX M KPYTOBBIX Auarpamm. [IpuBoauts
MIPUMEPHI YUCIIOBBIX JAaHHBIX, HAXOJIUTh CPEIHEE,
pa3Max, MOJy, TUCIIEPCUIO YUCIOBBIX HAOOPOB.
[IpuBOIUTE COomepKaTEIbHBIC TPUMEPHI
WCIIOIb30BAHUS CPETHUX 3HAYEHUHN U AUCTIEPCUU
JUTSl OTIMCAHUSIAHHBIX. Permath 3a1aun Ha
BBIYMCIICHHE BEPOSATHOCTU C MPUMEHEHUEM
KOMOMHaTOpHUKU. [IpoBOIUTE CcilydaiiHble
SKCHEPUMEHTBI, B TOM YHUCJIE C TOMOIIbIO
KOMITHIOTEPHOTO MOJICTTUPOBAHMS,
HWHTEPIPETUPOBATH UX PE3YAbTaThl. BeuncasTh
YaCTOTY CIIy4alfHOTO COOBITHS, OTICHUBATH
BEPOSITHOCTH C MOMOUIBIO YACTOThI, OJTY4YEHHOU
OTMBITHBIM TTyTéM. [IpuBOIUTE IPUMEPHI
JIOCTOBEPHBIX U HEBO3MOKHBIX COOBITHIA.
OOBICHATH 3HAUMMOCTH MaJIO BEPOSTHBIX




COOBITHI B 3aBUCUMOCTHU OT UX IOCJICICTBUMH.
Pemate 3a1aun Ha HAXOXKIEHUE BEPOSATHOCTEMN
coObITHil. [TpuBOAUTE IPHUMEPHI
MIPOTHBOIOJIOXKHBIX COOBITHH. Mcronb30BaTh pu
peuIeHUN 3a/1a4 CBOMCTBO BEPOSTHOCTEN
MIPOTUBOIMOJIOKHBIX COOBITHI
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