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YpoBenb 006pazoBanus (Ki1acc): OCHOBHOeE o01iee oOpazoBanue, 7 - 9 kiacc.

KoauuectBo yacoB: Bcero — 3064, 7 kmacc — 1024, B Hegemo — 34,
8 xkimacc — 1024, B Heaemo — 34,
9 ximacc — 1024, B Heaemo — 34.

VYuurens: Manuauk E.B.

[Iporpamma pa3paboTaHa Ha OCHOBE

nporpammel  «Anredpa, 7-9» F0.H. MakapeiueBa,  H.I'. Munmtok, K.H. Hemkosa, C.b. CyBoposa FO.H. //
«Anrebpa. CoopHUK pabounx mporpamm. 7-9 kimaccel: mocobue s yuuTesneil o0mieo0pa3oBaTebHBIX
yapexaeHui» / [coctaButens T. A. Bypmuctposa].—M.: «IIpocsemenney, 2018.



INOACHUTEJIbBHAS 3AIINCKA

PaGoure mporpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHms 10 anrebpe COCTaBICHBI HAa OCHOBE

1. ®denepanbHOTO TOCYIAPCTBEHHOTO OOpA30BaTEIBHOTO CTaHAAapTa OCHOBHOTO 00mIero oOpa3zoBaHUS,
YTBEPKIACHHOTO TpruKa3zoM MuHucTepcTBa oOpasoBanus u Hayku PO ot 17 mexabps 2010 roma Ne
1897.

2. OcHoBHoIi 00pa3oBatensHOM TporpaMMbl MBOY - COII Ne 6.

3. Ilpumepnoit mporpammel 1mo Mmaremaruke. «[IpumepHbIe MporpaMMbl M0 y4EOHBIM IIPEIMETaM.
Matemaruka. 5-9 ximaccel - M.: «IIpocsemenney, 2018.

4. Tlporpammbl «Anrebpa, 7-9» HO.H. Makapsruesa, H.I'. Munnrok, K.H. Hemxkosa, C.b.
CyBopoBa HO.H. // «Anrebpa. COopHuk pabouux mporpamm. 7-9 Kiaccel: mocobue s
yuutenei oOmeoOpa3oBaTeNbHbIX ydpexxaeHuin» / [coctaButens T. A. BypmucrpoBal.—M.:
«IIpocemienuer, 2018.

5. IIpuxaza MOH u MII KK ot 13 urons 2021r. Ned7-01-13-145446/21 «O coctaBieHun pabouux
nporpamMm yqe6Hbe OpeaAMETOB U KAJICHAAPHO-TEMATUYCCKOT'O IIJIAHUPOBAHUS

6. Paszwsacuenwmii k mucbmy MOH u MIT KK ot 13 mrosis 202 1. Ne47-01-13-145446/21 «O cocraBieHUN
paboYrx mporpamMm y4eOHBIX IPEIMETOB U KaJCHIAPHO-TEMAaTHYECKOTO TUIAHUPOBAHUS

W3yuenne anredpsl Ha CTYIIEHH OCHOBHOTO OOIIETr0 00pa30BaHMs HAMIPABJICHO Ha TOCTHXKEHUE CIEAYIOLIUX
ueneu:
* OBJIAJleHHe CHCTeMOH MaTeMATU4eCKNX 3HAHMI M YMeHMiA, HCOOXOMUMbBIX JJIsl TIPUMEHEHUS B MPAKTHUECKOU
NESITeIbHOCTH, U3YYCHUSI CMEKHBIX TUCIUILINH, TIPOJOJIKEHUS 00pa30BaHUs;
* HHTE/UIEKTYallbHOEe pa3BUTHE, (OPMHUPOBAHHE KAueCTB JIMYHOCTH, HEOOXOAMMBIX UEJNOBEKY s
TMIOJIHOLICHHOM KM3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MAaTEMAaTHUECKON JIEATEIbHOCTU: SICHOCTU
U TOYHOCTH MBICIH, KPUTUYHOCTH MBIIUICHUS, HMHTYWUIMH, JIOTMYECKOTO MBIIUICHHUS, SJIEMEHTOB
QITOPUTMUYECKON  KYJIBTYpBI, TPOCTPAHCTBEHHBIX MPEJACTABICHUHN, CIOCOOHOCTH K MIPEOAOJICHUIO
TPYZHOCTEH;
* ¢opMupoBaHMe NPEICTABJICHUNA 00 WISSIX W METOIaX MAareMaTHKHA KaK YHHUBEPCAJIBHOTO S3bIKA HAYKU M
TEXHUKH, CPEJICTBA MOJICTTUPOBAHUS SIBIICHUI U MPOLIECCOB;
* BOCIMTAHME KYJIHTYPbI JIMYHOCTH, OTHOIICHUS K MareMaTUKe KaK K 4acTHh OOIICUEIIOBEUECKON KYIBTYPHI,
UTparoliel 0CoO0YI0 PoJib B OOIIECTBEHHOM Pa3BUTHH.

Co3HaTeNIbHOE OBJIaJICHUE YYAIIUMKCS CUCTEMON alreOpanuecKux 3HaHWi U YMEHUH HEOOXO0IMMO B IIOBCEAHEBHOM
SKU3HH JIJIST U3YYCHUS CMEKHBIX TUCIUTUINH U POIOJKEHUS 00pa30BaHMUS.

[IpakTudeckas 3HAYMMOCTh WIKOJNBLHOTO Kypca anreOpsl OOycloBIieHa TeM, 4YTO €€ OOBEKTOM SBISIOTCS
KOJIMYECTBEHHBIE OTHOIIEHUS JCHCTBUTEIBHOTO MUpa. MaTemarndeckas MOJrOTOBKa HEOOXOAMMa IJisi MOHWMaHUS
MPUHIUIIOB YCTPOMCTBA M UCIIOJIB30BAHUS COBPEMEHHOM TEXHUKH, BOCIPUATUSA HAYYHBIX U TEXHUYECKUX MOHATUU U
unei. Martematuka SIBISIETCS S3bIKOM HAyKH M TeXHUKH. C €€ MOMOIIbI0 MOACIUPYIOTCS M H3Yy4YarOTCsl SIBJICHUS U
MPOLIECCHI, MPOUCXOISIINE B IPUPOJIE.

Anrebpa SBIISIETCS OJHWUM W3 OIOPHBIX MPEIMETOB OCHOBHOHM IIKOJBI: OHAa O0OECNednBaeT W3YyYeHHE IPYTUX
JTUCIHUILTUH. B mepByro odepesb 3TO OTHOCUTCS K MpPEAMETaM eCTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH K (hU3HUKE.
Pa3BuTHE JIOTMUYECKOr0 MBIILICHHUS YYalIMXCsd MPUH OOydYeHHHM anredpe CrocoOCTBYeT YCBOCHHMIO IPEAMETOB
TYMaHUTApHOTO Hukia. [IpakTHUEeCKHE YMEHUSI M HABBIKK alreOpandyeckoro XapakTepa HEOOXOIUMBI I TPYIOBOW U
po(heCCUOHAIBHOM MOATOTOBKHY IIKOJIBLHUKOB.

Pa3zBuTHe y yyarmxcsi IpaBUIbHBIX HPEJICTABICHUN O CYIIHOCTH U MPOUCXOKICHUH alireOpandecKux adCTpaKIIHid,
COOTHOILIEHUU PEATBHOTO M HUJEAJIBHOIO, XapaKTepe OTPaKEHHUsS MaTeMaTHYECKOW HayKOW SABJIEHUH WU MPOLIECCOB
pEeabHOTO MHpa, MECTE alreOphl B CUCTEME HAyK U POJIM MaTEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM ITO3HAHUH U B
MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS yUAIIUXCS W Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX
JUTSI aJanTalui B COBPEMEHHOM HH()OPMAaIMOHHOM OOIIECTBeE.

TpeOys OT ywammuxcsi YMCTBEHHBIX M BOJIEBHIX YCHJIMM, KOHIEHTPAallMM BHUMAaHUs, aKTHBHOCTH pPa3BHTOTO
BOOOpakeHMs, aireOpa pa3BHUBAaeT HPABCTBEHHBIE YEPTHl JMYHOCTH (HACTOWYHBOCTH, IEJIE€YCTPEMIICHHOCTD,
TBOPYECKYH) aKTHBHOCTH, CAMOCTOSITEIIbHOCTh, OTBETCTBEHHOCTD, TPYIOJIIOONE, TUCIUILIMHY ¥ KPUTHYHOCTD MBIIILIE-
HUSI) ¥ YMEHHE apryMEHTHPOBAHHO OTCTaMBaTh CBOM B3IJIAABI M YOSKICHHS, a TaKXKe CIIOCOOHOCTh NMPUHUMATh
CaMOCTOATEIIbHbIE PEUIEHUS.

Wzyuenue anreOpsl, GyHKIMHA, BEPOSATHOCTH M CTATUCTUKU CYIISCTBEHHO PACIIMPSICT KPYro30p yJamuxcs, 3HaKOMs
WX C WHAYKOWEH W JAeayKiuel, oOOOIIeHMEeM W KOHKpETH3allMeHd, aHajIu30M W CHHTE30M, Kiaccuukamued u
cucTeMaru3anuel, aOCTparMpoBaHHeM, aHAJIOTHeH. AKTHBHOE HCIOJb30BaHHE 3aJad Ha BCEX JTamax y4eOHOro
mpoIiecca pa3BUBAaEeT TBOPUECKUE CTIOCOOHOCTH IITKOJIEHUKOB.

Wzydenne anreOpbl MO3BONSET (OPMUPOBATH YMEHHUS W HABHIKM YMCTBEHHOTO TpyJla — IUIAHUPOBaHHUE CBOCH
paboThI, TMOUCK paIlMOHANBHBIX ITyTei €€ BBHINOJIHEHWS, KPUTHYECKas OILEHKa pe3yNbTaToB. B mpolecce m3ydeHus
anreOphl MIKOJBHUKU JIOJDKHBI HAYYWUTHCS M3JIaraTh CBOM MBICIHM SICHO W HCYEPIIBIBAIOINE, JIAKOHHYHO M EMKO,
MPHOOPECTH HABBIKU YETKOTO, aKKYPATHOTO M TPAMOTHOTO BBITIOTHEHHUS MATEMATHYSCKUX 3aITUCEH.

Baxnefinield 3aiaueil MIKOJIBHOTO Kypca aireOphl SBISIETCS Pa3BHTHE JIOTHYECKOTO MBIIUICHUs ydammxcs. Camu
OOBEKTHI MAaTEMaTHUYECKUX YMO3AKIIOUYCHUH W MPHUHATHIE B aireOpe MpaBHiia UX KOHCTPYHPOBAHUS CHOCOOCTBYIOT
(hOpMHPOBAaHUIO YMEHHI OOOCHOBBIBATh W JIOKA3bIBATh CYXKACHHUS, MPUBOAUTH YETKUE ONPEACICHHS, Pa3BHBAIOT



JIOTHYECKYI0 HMHTYHIMIO, KPaTKO W HAIJSIIHO pPACKPHIBAIOT MEXAaHW3M JIOTHYECKHX TIIOCTPOCHHH H ydaT HX
npuMeHeHuto. TeM cambpiM anreOpa 3aHUMAaeT OJHO W3 BEAYNIMX MECT B (DOPMHPOBAHWM HAYYHO-TCOPETUUCCKOTO
MBIIUICHHUS TIKOJHHUKOB. PacKphiBas BHYTPEHHIOI TapMOHHMIO MAaTEMAaTHKH, (OpPMHPYsS MOHMMaHUE KPacoThl U
U3AIIECTBA MaTEMaTHUECKUX PACCYXKIEHUH, anreOpa BHOCUT 3HAUUTENGHBIA BKIAJ B ACTCTHYECKOE BOCIIHTAaHUE
yYammxcsl.

OBLIASA XAPAKTEPUCTUKA KYPCA

B kypce anreOpel MOXHO BBIAEIMTH CICAYIOIIHME OCHOBHBIE COJEpPXKATEIbHBIC JIMHUM: apu(METHKa; anreopa;
(yHKUMHM; BEPOSTHOCTh W CTaTUCTHKA. Hapsay ¢ 3TUM B cozaepkaHHWE BKJIIOYEHBI [Ba JOIOJHUTEIBHBIX
METOJ0JIOTHYECKUX pa3jiena: JOTMKa 1 MHO)KECTBA; MaTeMAaTHKa B HCTOPUYECKOM Pa3BUTHH, YTO CBSI3aHO C peau3ali-
el menell OOIIEMHTEINIEKTYaJBbHOTO M OOLIEKYIbTYpHOrO pa3BuTHs yuamuxcsa. ConepkaHue KaKAOTO M3 STHX
pa3lenoB  pa3BOpPAuMBAeTCS B COJAEPIKATEIBHO-METOIMYECKYI0 JIMHHIO, MPOHM3BIBAIONIYI0 BCE OCHOBHBIC
coJziepkatenbHble TMHUM. [Ipu 3TOM nepBast nuHusA — «JIornuka 1 MHOKECTBa» — CIIYKUT LIeJIM OBJIaICHUS yUaIllUMHUCS
HEKOTOPBIMHU 3JIEMEHTAMHM YHUBEPCAJbHOIO MAaTEMaTHMYECKOro s3bIka, BTopas — «MaTemMaTuka B HCTOPHUUYECKOM
Pa3BUTHI» — CIIOCOOCTBYET CO3AaHUI0 OOIEKYIBTYPHOT0, TYMaHUTApHOTO (POHA M3YUEHUS Kypca.

ConepxaHue JNHHUM «ApUQMETHKA» CIIy>KUT 0a30d A AajbHEHINEro M3y4deHUS YYalIMMHUCS MaTEeMaTHKH,
CIOCOOCTBYET Pa3BUTHIO X JIOTHYECKOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUS M10JIb30BATHCS aJITOPUTMAMH, a TaKKe
NpUOOPETEHNUIO TNPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B IIOBCEIHEBHOH JKM3HU. Pa3BUTHE NOHATUS O 4uUCIE B
OCHOBHOM ILIKOJIE CBSI3aHO C PAalMOHAJIBHBIMH M HPPALMOHATIBHBIMH 4YHCIaMM, (OPMHPOBAHHUEM IE€PBUYHBIX HpPEA-
CTaBJICHUH O JCHCTBUTEIBHOM YHUCIIE.

Copepxanne NTHHUN «Anredpa» crmocoOCTByeT (OPMHPOBAHHIO y YYAINIUXCS MATEeMAaTHYECKOrO ammapara IS
pelleHust 3ajad W3 pas3leloB MaTeMaTHK{, CMEXKHBIX TMPEIMETOB M OKpYKAIOMIeH peanbHOCTH. SI3bIK anreOpbl
NoT4EPKUBAET 3HAUECHNE MATeMaTHKM KakK sI3bIKa Ui MOCTPOSHMS MaTeMaTH4eCKHX MOJeJel MpOoIeccoB U SBIECHUMN
peanbpHOro MHpa.

Pa3BuTHe aNroOpUTMHUYECKOTO MBIIUICHHS, HEOOXOJMMOTO, B YaCTHOCTH, JAJISI OCBOCHHs Kypca MH(QOpPMATHKH, U
OBIIa/ICHUE HaBBIKAMHU ACTYKTUBHBIX PACCYKICHUH TakKe SBISIIOTCS 3aJadaMu M3ydeHus: anreOpel. [IpeoOpasoBanue
CHUMBOJIBHBIX (OpPM BHOCHT crieluduyeckuii BKJIa] B pPa3BUTHE BOOOPAKEHUs ydYalIMXcs, MX CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOpUYECTBY. B OCHOBHOH 1IKOJIE MaTepua IpynIupyeTcs BOKPYT paliOHAIbHBIX BBIPAKEHUH.

Conepxanue paznena «DyHKIUM» HALEIEHO HAa IONMyYEHHE LIKOJIbHUKAMU KOHKPETHBIX 3HAaHMH O (PyHKIMH Kak
BaXHEHIIIEH MaTeMaTHYeCKOW MOJENH sl OMHMCAHUS W HMCCIEeNOBaHUs Pa3HOOOpa3HBIX IMpoleccoB. M3yueHne 3Toro
MaTepHaja CIOoCOOCTBYET Pa3BUTHIO y y4YaIlMXCs YMEHHMS MCIIOJIB30BATh PA3IMUHbIEC S3bIKM MAaTEMAaTHKH (CIIOBECHBIH,
CHUMBOJIMYECKHH, rpaduueckuii), BHOCUT BKJIaa B (OPMHUPOBAHUE NPEICTABICHUN O POJIM MAaTEMAaTUKU B Pa3BUTHH
LUBUJIM3ALNU U KyJIbTYDBI.

Paznen «BeposiTHOCTh U CTATUCTHKA» — 00s3aTENbHBIH KOMIIOHEHT IIKOJIBHOTO 00pa30BaHMUsl, yCUIMBAIOIINN €ro
NPUKIIaHOE U MPAKTHYECKOE 3HAUeHUE. DTOT MaTepHan HeOOXOIUM, MPEXIE BCEro, Uil (OPMUPOBAHUS Y YUAIIUXCS
(YyHKIMOHANBHOW TPaMOTHOCTH — YMEHHS BOCIPHHHUMATh M KPUTUYECKH aHaIM3HPOBaTh WHQPOPMAIUIO,
NPEACTABICHHYIO B Pa3NMUHBIX (POpMax, TOHUMATh BEPOSTHOCTHBIA XapakTep MHOTHX PealbHBIX 3aBUCUMOCTEH, MpPO-
W3BOJIUTH MPOCTEUIINE BEPOSTHOCTHBIE pacu€Tel. M3yueHne OCHOB KOMOWHATOPHKH TMO3BOJIUT Y4YallleMycs
OCYIIECTBIISITh PAcCMOTPEHHE Ciy4yaeB, IMepedop M MOJACYET 4YMCiIa BapHAHTOB, B TOM YHCJIE B MPOCTEHIINX
NPUKJIaIHBIX 3a7a4ax.

[Ipy u3ydeHHHM CTATHCTHUKH M BEPOSITHOCTH OOOTalIar0TCs MPEICTABICHUS O COBPEMEHHOM KapTHHE MHUpa U
METO/IaX €ro HCcCiIeOBaHus, (HOpPMHUPYETCs NOHMMAHHE POJIM CTATUCTHKM KAaK HCTOYHHKA COLHUAIBHO 3HAYUMOU
MH(QOPMAIIIH U 3aKJIQJABIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHUSI.

MECTO ITPEJIMETA B YYEBHOM I1VTAHE

basucHblil yueOHBIH (00pa3oBaTeNbHBIN) MJIaH HA W3ydeHHe anreOpbl B 7—9 KaccaX OCHOBHOH IIKOJIBI OTBOJMT 3
yaca B HEJICJIIO B TEUEHHUE KaXKI0T0 rojia 00yueHus, Bcero 306 ypokos.

Kiacc O011e€e KOJIMYECTBO YaCOB KonunuecTBo 4acoB B HEJIENIO
7 102 3
8 102 3
9 102 3

TPEBOBAHMUA K PE3YJIBTATAM OBYYEHHUA 1 OCBOEHHNIO COAEPKAHUSA KYPCA

[Iporpamma oGecrieunBaeT IOCTHKEHHE CIEAYIOIIMX pe3yJIbTaTOB OCBOEHHsS 00pa3oBaTENbHONM HpPOrpaMMBbI
OCHOBHOTO 00111er0 00pa30BaHusl:
JUYHOCHIHbIE:

1) chopMHPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOy4arommxcs K
CaMOpPa3BUTUIO U CaMOOOpPA30BAHUIO Ha OCHOBE MOTHBALMU K OOYYEHHMIO M IIO3HAHUIO, BbIOOpY AajbHEMNIIEro
oOpa3zoBaHus Ha 0a3e OPHEHTHUPOBKH B MHpe npodeccuit u NpodecCHOHATBHBIX MPEANOYTeHUH, 0CO3HAHHOMY
MOCTPOCHUIO WHAMBHUIYaJbHOW 00pa3oBaTeNbHOW TPAGKTOPHHM C YYETOM YCTOMYMBBHIX ITO3HABATENBHBIX
HUHTEPECOB;



2) chOpPMHUPOBAHHOCTD LEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M
0OIIECTBEHHOH MPaKTUKH;

3) chopMUPOBAHHOCTE KOMMYHHUKATUBHON KOMIIETCHTHOCTH B OOIICHHH W COTPYIHHYECTBE CO CBEPCTHHUKAMH,
CTapUIMMH ¥ MJIQJIIIUMU, B 00pa30BaTEILHOM, OOIECTBEHHO TOJE3HOM, YUeOHO-MCCIIEN0BATEIILCKON, TBOPUSCKOI
U IPYTUX BUAX JCATEIBHOCTH,

4) yMmeHHe SCHO, TOYHO, 'PAMOTHO H3JaraTb CBOM MBICIM B YCTHOM W THCBMEHHOM pEYM, MOHUMATh CMBICI
MOCTAaBJICHHOMU 3a/1a4uM, BBICTPAUBaTh apTryMEHTAIIUIO, TPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI,

5) mpencraBireHHE O MAaTeMAaTHYECKON HayKe Kak cdepe 4eIoBeYeCKOM NesTelIbHOCTH, 00 dTanax e€ pa3BUTHS, O e
3HAYMMOCTH JUISL PA3BUTHUS LIUBUIIN3ALINH;

6) KPUTHYHOCTH MBILLJICHHS, YMEHHE PACIIO3HABATh JOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHUS, OTIMYATh THIIOTE3Y OT
(hakra;

7) KpeaTUBHOCTb MBIIUICHHS, HHUIIMATHBA, HAXOTYUBOCTh, AKTUBHOCTD TIPH PEILICHUH aNreOpandecKux 3aa1ad;

8) yMeHHe KOHTPOJIMPOBATH MPOIIECC U PE3YNILTAT YICOHOW MaTEMaTUYECKON JICSITEIbHOCTH;

9) cnocoOHOCTh K IMOIMOHATIBHOMY BOCHPHUSTHIO MATEMAaTHUECKHX 00BEKTOB, 3a/1a4, PEIICHUH, PACCyKICHHH.
Memanpeomemmsvie:

1) ymeHHe caMOCTOSATENIbHO IUIAHMPOBATh ANbTCPHATHBHBIC IyTH JOCTIKCHUS 11eJIei, 0CO3HAaHHO BHIOMpPATh HauboIee
3¢ deKTUBHBIE CLIOCOOBI pelieHus yueOHBIX U IO3HABATEIbHBIX 33/1a4;

2) yMEHHE OCYLIECTBIISATh KOHTPOJb MO PE3yJbTaTy M IO CIoco0y AEHCTBHS HA YPOBHE MPOU3BOJIBHOIO BHUMAHUS H
BHOCUTb HEOOXOIUMBIE KOPPEKTHBBI;

3) yMeHHe aJeKBaTHO OLICHHBATh IPABUIILHOCTD MM OIIMOOYHOCTD BBINOJIHEHUS y4eOHOH 3a1auu, €€ 0OBbEKTHBHYIO
TPYZAHOCTh U COOCTBEHHBIC BO3MOXHOCTH €€ PELICHUS;

4) oco3HaHHOE BIIAJICHUE JIOTHYCCKUMH JCHCTBUSIMU ONPEICTCHHs MOHITHI, 0000IIECHNUs, YCTAHOBICHHUS aHAJIOTHIA,
KJaccupUKalMd HAa OCHOBE CaMOCTOSATENIFHOIO BbIOOpa OCHOBAaHMHM M KPUTEPUEB, YCTAHOBICHHS POJOBUIOBBIX
CBsI3El;

5) yMeHHe yCTaHABIMBATh NPUYUHHO-CICICTBEHHBIC CBSI3HM; CTPOUTH JIOTHMYECKOE PACCYKACHHE, YMO3aKIHOYCHHE
(MHIYKTUBHOE, NETYKTUBHOE U MO0 aHAJIOTMH) U BBHIBOJIBL;

6) yMmeHHe co3aaBaTh, MPUMEHSATh U MPEOOPA30BBIBATH 3HAKOBO- CHMBOJIMYECKHUE CPEICTBA, MOJCIM U CXEMbI JUIs
peuieHus yueOHBIX U TIO3HABATENBHBIX 32/1a4;

7) yMeHHE OpraHH30BBIBaTh y4eOHOE COTPYIHHYECTBO M COBMECTHYIO ACATEIBHOCTh C YYHTEIIEM M CBEPCTHUKAMHM:
OTIpEIETIATh LENH, pacupeeneHre GYHKIMA U POJel yYaCTHHKOB, B3aUMOJEHCTBHE M 00IIHe CIOCcOOBI padoTh;
yMeHue paboTaTe B TPYIIE: HAXOAUTH OOILIee pelIeHHe U pa3peuiarh KOH(IMKTHI Ha OCHOBE COIJIACOBAHUS
MO3MLMI U y4€Ta MHTEPECOB; CIylIaTh NapTHEPA; GOPMYTUPOBATh, APTYMEHTHPOBATh U OTCTaNBaTh CBOE MHEHUE;

8) cthopmMHupOBaHHOCTH yueOHOM M OOIIENOIb30BATEILCKON KOMIETEHTHOCTH B O0JIACTH MCIIOJIB30BaHMs HH(pOpMaIU-
OHHO-KOMMYHHKAIMOHHBIX TexHonoruit (MKT-koMreTeHTHOCTH);

9) mnepBoHauaNbHBIC MPEACTABICHUS 00 HACSAX M O METOAaX MaTeMAaTHKH Kak 00 YHHBEPCAIBbHOM SI3bIKE HAyKH H
TEXHHUKH, O CPEJICTBE MOJIEIMPOBAHUS SIBICHUI U ITPOLIECCOB;

10) ymMeHHe BHICTh MaTEeMaTHYECKYIO 3aJady B KOHTEKCTE MPOOJEMHON CHTyallid B JAPYTMX IUCHUIUIMHAX, B

OKpY>Karollen KU3HU;

11) yMeHHEe HaXOIUTh B pa3IMYHBIX HCTOYHHMKAX HH(POPMAIUIO, HEOOXOJMUMYIO Ui PEIICHHS MaTeMaTHYeCKHX
npobJeM, U MPeACTaBIATh € B MOHATHOH (OopMe; MPUHUMATH pPElICHHE B YCIOBHSX HEMONHOW M M30BITOYHOMN,
TOYHOHW M BEPOSTHOCTHOW MH(OpMAIINY;

12) ymeHHe MOHMMATh M HCIONB30BaTh MaTEMATHUECKUE CPEJICTBA HAMISIHOCTH (PHUCYHKH, YEPTEXKHU, CXEMBI U JIp.)
U1l WIUTIOCTPALUK, HHTEPIIPETAlM1, apryMEHTALUH;

13) yMeHue BBIABUraTh THIIOTE3bI IIPH PEIICHHN YUSOHBIX 3a/1a4 U TIOHUMATh HEOOXOJUMOCTh UX TIPOBEPKH;

14) ymeHune NpPUMEHSATh WHAYKTHUBHBIE W JCIYKTHBHBIE CIOCOOBI PAacCy)KACHHH, BHICTh pPa3MYHbIC CTPATETHH
peleHus 3aaay;

15) moHMMaHHE CYHIHOCTH AITOPUTMUYECKUX MPEANHUCAHUNA W yMEHHE [CUCTBOBaTb B COOTBETCTBUH C
MPEeTI0KEHHBIM aJITOPUTMOM;

16) ymMeHHEe CaMOCTOSTENBbHO CTaBUTh LeJIM, BHIOMpATh W CO3[aBaTh AQNTOPUTMbBI JJIsl PEIICHUS YYeOHBIX
MaTeMaTHYECKHUX TPOo0IIeM;

17) yMeHuWe IUIaHUPOBATh U OCYLICCTBISATH JEATEIbHOCTh, HANPABICHHYIO HAa PEIICHHE 3a[a4 HCCIIEI0BATEIbCKOTO
Xapakrepa.
npeomemmuwle:

1) ymenue paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYpHpOBAaHHE, U3BICUYCHHE HEOOXOAMMOi HH(opManum),
TOYHO W TPAMOTHO BBIP@XKAaTh CBOM MBICIIM B YCTHOH M NUCBMEHHOM peud, NPUMEHSAS MaTeMaTHYECKYIO
TEPMUHOJIOTHI0O M CHMBOJIMKY, MCIIOJb30BaTh PAa3JIMUHBbIC S3BIKM MAaTEeMAaTHKH (CIOBECHBIH, CHMBOJIMYECKHI,
rpaduueckuii), OOOCHOBBIBATb CYKACHHUS, TMPOBOIUTH KIAaCCH(UKAIMIO, JJOKA3bIBaTh MaTeMaTH4YeCKHe
YTBEPKACHHUS;

2) BiajeHHe 0a30BBIM MOHSATHUIHBIM anmapaToM: MMETh MPEICTABICHHE O YHUCIC, BIAJCHUE CHMBOJIbHBIM S3BIKOM
anreOpbl, 3HAHHE DSJIEMEHTAPHBIX (YHKIMOHAIBLHBIX 3aBUCHUMOCTEH, (opMHpOBaHUE MpEICTaBICHUN O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B peallbHOM MHUpPE M O Pa3IMYHBIX Ccrloco0ax X M3ydeHus, 00 0COOEHHOCTIX
BBIBOJIOB M ITPOT'HO30B, HOCSIINX BEPOSITHOCTHBIN XapaKTep;

3) yMeHHe BBINOJIHAThH aaredOpandeckre npeoOpa3oBaHus PallMOHAIBHBIX BBIPAKEHHH, PUMEHSATh MX JUIS PELICHHS
Y4eOHBIX
MaTeMaTHYECKHX 3a/1a4 U 3a]1a4, BOSHUKAIOIINX B CMEXHBIX YUEOHBIX IPEAMETAX;

4) yMeHHEe TOJIb30BAaThCS MAaTEMAaTHYECKHMH (DOpMyJIaMHd M CaMOCTOSTEIIBHO COCTAaBIATH (DOPMYJIbI 3aBHCUMOCTEH
MEX[y BEJIMUMHAMU Ha OCHOBE 00OOIEHHS YaCTHBIX CITy4aeB U SKCIIEPUMEHTA,;



5) yMmeHnue pemiath JUHEWHbIC ¥ KBaIpaTHbIC YPaBHEHHS W HEPABEHCTBA, a TAKXKe MPUBOJMMBIC K HUM YpaBHEHHUS,
HEpaBEHCTBA, CHUCTEMBI; NMPUMEHITH rpaduiyeckue MPEACTABICHUs IS PEUICHUS W KCCIIECAOBaHMS YPaBHEHHH,
HEPAaBEHCTB, CUCTEM; IPUMEHATh NOJYUYEHHBIE YMEHUS IS pEeUIeHMs 3a/1a4d U3 MaTEMaTUKH, CMEKHBIX IIPEIMETOB,
MIPaKTHKU;

6) oBIageHME CHCTEMOW (YHKIIMOHAIBHBIX TMOHATHH, (yHKIMOHAJIBHBIM SI3IKOM M CHMBOJHMKOH, YMEHUE CTPOUTH
rpaduku (QYHKUIWH, OMUCHIBATH MX CBOMCTBA, UCMOJB30BAaTh (PYHKIHOHATBHO-TpaduiYecKue MpeACTAaBICHUS AJIS
ONHCAHUS U aHaIM3a MaTEMaTHYECKUX 3a]1a4 U PealbHbBIX 3aBUCUMOCTEN;

7) OBIaACHHE OCHOBHBIMH CIOCOOAMH MPEICTABICHHS U aHAIM3a CTATHCTHYCCKUX JAaHHBIX; YMEHHE PEIIaTh 3a1a4u
Ha HaXOXKICHHUE YaCTOTHI M BEPOATHOCTHU CIIyIalHBIX COOBITHII;

8) yMeHHe MPHUMEHITh M3yYCHHBIC MOHATHS, PE3YJIbTAThl M METObI MPU PEIICHUH 3a/1a4 W3 Pa3IH4YHbIX Pa3leiioB
Kypca, B TOM YHCJIe 3a/1a4, HE CBOJSIINXCS K HETIOCPEACTBEHHOMY IIPUMEHEHHIO H3BECTHBIX aTOPUTMOB.

JInYHOCTHBIE Pe3yabTAThI

JUYHOCTHEIE Pe3ybTaThl OCBOCHHS MTPOTPaMMBI yUeOHOTO TpeaMeTa «MaTeMaThKay XapaKTepru3yIoTCs:

1. TI'paxkmaHcKo-IATPUOTHYECKOE BOCIIUTAHUE:

— TMposBIEHHEM HHTEpeca K MPOIIIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH, [IEHHOCTHBIM OTHOIIEHHEM K
JIOCTH)KEHUSIM POCCUMCKUX MaTEMaTHKOB M POCCUMCKON MaTeMaTUYeCKOW IIKOJIbI, K HCIOJIb30BAHUIO 3THX
JIOCTHXKCHHI B APYTUX HAyKaX U MPUKIAJHBIX cepax.

— TOTOBHOCTHIO K BBINMOJIHCHUIO OOSI3aHHOCTEH TpaKIaHWHA W peali3alldi ero IpaB, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS Pa3JIMYHBIX CTPYKTYp, SIBICHUH, MPOLEAYP TPa)KIaHCKOTO
o0rmiecTBa (BEIOOPHI, OTIPOCHI U TIP )

2. JlyXOoBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K O6CY)K,Z[€HI/IIO OTHYCCKHUX HpO6HCM, CBA3AHHBIX C IMPAKTHYCCKHUM IPHUMCHECHUEM ,Z[OCTI/I)KCHI/Iﬁ HayKH,
OCO3HAHHUEM BaXKHOCTHU MOPAJIbBHO-3TUYCCKUX MPUHIUIIOB B ACATCIIBHOCTU y‘IéHOFO.

3. DcrernuyecKoe BOCIIUTAHHUE:

—  CIIOCOOHOCTH K AMOIIMOHATFHOMY M 3CTETHUECKOMY BOCIPHUSATHIO MaTEMAaTHIECKIX 00BEKTOB, 3a/1a4, pEIIeHUH,
paccyxJIeHu;

— YMCHHE BUJCTh MaTeMaTHUCCKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

4. ®uznyeckoe BOCMUTaHHUE, DOPMHUPOBAHUE KYJIbTYPhI 3J0POBbS M SMOLIMOHAILHOIO OJIAr OOy YHS:

TOTOBHOCTBIO IIPUMEHSATh MAaTEeMaTHUECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEACHUS 310POBOIr0 oOpasa KU3HU
(3mopoBoe HTaHKe, cOATAaHCUPOBAHHBIA PEXKHUM 3aHATUH M OTABIXA, peryisipHas Gu3ndeckas akTHBHOCTB);

c(hOpMHPOBAHHOCTHIO HaBbIKa pe(IEKCUH, NMPU3HAHUEM CBOET0 IpaBa Ha OMIMOKY M TaKOro >K€ IIpaBa ApPYyroro
YeJI0BEKa.

5. TpyaoBoe BocmuTanme:

yCTaHOBKOﬁ Ha aKTMBHOC YYaCTHC B PCIICHHUU NPAKTUYCCKUX 3ajlaqd MaTeMaTHYECKOM HaIlpaBJICHHOCTHU, OCO3HAaHHUEM
BAXHOCTH MAaTEMAaTH4YCCKOI'O O6pa3OBaHI/IH Ha MPOTSIKCHUHU BCEH JKH3HU JJIAA ycnemHoﬁ HpO(I)eCCHOHaHLHOﬁ
ACATCIIBHOCTH U PA3BUTUCM H606XOI[I/IMBIX YMCHHﬁ;

OCO3HaHHBIM BBI60pOM " MMOCTPOCHHUEM HH,I[PIBHZ[yaHBHOﬁ TPACKTOpHUU OGpaSOBaHI/ISI 1 )KU3HCHHBIX IINIAHOB C y‘{éTOM
JIMYHBIX UHTCPCCOB 1 06H_I€CTB6HHBIX HOT’pe6HOCTeﬁ.

6. DkoJormyeckoe BOCIHTAHHE:

OpHeHTalMuel Ha MpHUMEHEHHEe MaTeMaTWYeCKUX 3HAHWM JJIs pelleHHs 3afjad B 00JaCTH COXPAaHHOCTH OKpY’Kalomlei
Cpelibl, MJIaHUPOBAHMUA TIOCTYNKOB M OLIEHKM MX BO3MOKHBIX TOCJIEACTBHM ISl OKPY)KAlOIIEH CpeJbl; OCO3HAHHEM
rJ100JIBHOTO XapaKTepa 3KOJIOTUIECKUX MPOOJIeM U IMyTel UX PeLeHHUS.

7. HeHHOCTl/I HAYYHOI'0 MO3HAHUSA:

OpI/IeHTaI_[I/Ief/i B JACATCIILHOCTH Ha COBPEMCHHYIO CHCTCMY HAYYHBIX Hpe,I[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX
pa3BUTUA 4YECJIOBEKA, IIPHUPOJALI H O6HICCTBa, IMOHAMaHUEM MaTeMaTHYCCKOU HayKHU KakK C(bepbl YeII0BEUCCKOMU
ACATCIIBHOCTH, 3TAIIOB et Pa3BUTHUA U 3HAYUMOCTHU JJI1 pa3BUTHA HUBUIIN3AIUA,

OBJIAICHHUEM SI3BIKOM MAaTCMAaTUKH U MaTeMaTH4YECKOM KyHbTypOﬁ KaK Cp€aCTBOM IMO3HAHUA MUPaA,
OBJIaICHUEM HpOCTefIIHHMPI HaBbIKaMH HCCJ'ICI[OBaTeJ'H:CKOﬁ JACATCIBbHOCTH.

8. JIn4yHOCTHBIE Pe3yJabTaThl, 00eCIeYHBAIOIINE ANANTANUIO 00YHAKOIIErocsi K H3MEHSIIOIHUMCS YCI0BUAM
COLMATBHON ¥ IPUPOAHOI Cpeabl:



TOTOBHOCTHIO K JEUCTBHUSIM B YCIOBHUSIX HEONpPENEAEHHOCTH, TMOBBLIINICHHIO YPOBHA CBOEH KOMIIETEHTHOCTH 4epes
MPAKTHYECKYIO JIEeATENbHOCTh, B TOM 4YHCIIE YMEHHE VYHUThCS Yy JAPYTHX JIOAeH, NMpHOOpeTaTs B COBMECTHOM
JISATEIIbHOCTY HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIBITA APYTHX;

HEOOXOJUMOCTBI0O B (POPMUPOBAHHM HOBBIX 3HAHHWI, B TOM 4YHCie (OPMYIHUPOBATh WJEH, MOHSATHS, THIOTE3bI 00
o0BeKTaX W SBIEHHUSIX, B TOM 4YHCJE paHee HE W3BECTHBIX, OCO3HABaTh Je(PUINTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPHHUMATH CTPECCOBYIO CHTYAIMIO KaK BBI30B, TPEOYIOIIHA
KOHTpPMEp, KOPPEKTHPOBATh IPUHUMAEMbIC PELICHUS U ACHCTBUS, (POPMYIHPOBATh U OLICHUBATH PUCKU U MOCIICICTBUS,
(OpMHUPOBATH OTIBIT.

COJEPKAHUE YYEBHOI'O KYPCA

Yuciaa

PanuoHaJbHbIE YHCJIa

MHOXECTBO palHOHANBHBIX drcell. CpaBHEHHE palMOHAIBHBIX YHcell. JIeHCTBHSA ¢ paIllMOHATBHBIMH YHCIIAMHU.
[IpencrasieHne paOHATLHOTO YHCTIA IECATHYHOM APOOKIO.

HppaunonanbHbIe YuCIa

[TonsTre uppannoHampHOTO YKcna. Pacno3HaBaHne nppanoHanbHEIX yucen. [IpuMeps! qoka3atenscTB B anreodpe.

HppaumoHanbHOCTh qncna‘/z. [Ipumenenue B reomerpun. CpaBHEHHE HWPPALUOHANBHBIX Yuced. MHOXECTBO
JEHCTBUTEIBHBIX YHCETL.

ToxnecTBeHHbIE MPe00pPa3oBaHUSA

UucioBele 1 OYKBEHHBIE BBIPAKECHUS

Bripaxxenue ¢ nepeMeHHON. 3HaueHHe BbIpakeHus. [locTraHoBKa BEIpa)kKeHUH BMECTO TIEPEMEHHBIX.

Ienble BeIpakeHust

CremneHb C HAaTypalbHBIM TMOKa3zaTeideM u e€ cBoiicTBa. [IpeoOpa3oBaHMs BBIpAKEHHUN, COJEPXKAIIUX CTEICHH C
HaTypaJbHBIM MTOKa3aTeNeM.

OpHouneH, MHOrouieH. [lefcTBUSI ¢ ONHOWIEHAMH M MHOTOWICHAaMH (CIOKEHHE, BBIYMTAHHE, YMHOKEHHE).
DopMyIIBl COKPAIIEHHOTO YMHOKEHHS: pa3HOCTh KBaIpaToB, KBaJpaT CyYMMBI U pasHOCTH.Pa3noxxeHrne MHOrousaeHa Ha
MHOJKUTEJIM: BBIHECCHHE OOIIEr0o MHOXKHTEIS 3a CKOOKH, TIPYNIHMPOBKA, NpPUMEHEHHE (GOPMYNT COKpaIIEHHOTO
yMHOX€EHHs. KBagpaTHBIN TpEXUIIEH, pa3ioKeHNE KBaAPAaTHOIO TPEXUJIEHa HA MHOKHUTEIH.

JpoOHo-panoHa/IbHbIE BBIPAKeHUS

CreneHp c wmenbiM mokaszareneM. l[IpeoOpasoBaHue APOOHO-TMHEWHBIX BBIPAKEHHUM: CIIOXKEHHE, YMHOXCHHE,
nenenue. AnreOpanueckas poOb.JlomycTumble 3HAYEHHS MEPEMEHHBIX B JIPOOHO-PAllMOHANIBHBIX BBIPAKECHUSIX.
Coxkpainenue ainredOpandeckux apooeii. [IpuBenenue anredpanueckux apoOeii k oOieMy 3HameHarteno. JlelcTBus ¢
anreOpanvdecKuMu JpoOsSMU: CII0KEHHE, BBIYMTAaHUE, YMHOXKEHHE, JI€TIeHUE, BO3BEICHUE B CTEIICHb.

IIpeoOpa3oBaHue BbIpasKeHMIl, COEPKAIMX 3HAK MOTYJIS.

KBanparnbie kopHu

Apudmernueckuil KBaApaTHBI KopeHb. llpeoOpa3zoBaHue BBIpRKEHHH, COAEP)KAILMX KBaApaTHBIE KOPHH:
YMHOXEHHE, JAeJIeHHEe, BBIHECEHUE MHOXKUTEISI U3-T10]1 3HaKa KOPHS, BHECEHHE MHOKHUTENS 0] 3HAK KOPHSI.

YpaBHeHNs 1 HEPABEHCTBA

PagencrBa

YucnoBoe paBeHCTBO. CBOICTBA YHCIOBBIX paBEHCTB. PaBeHCTBO ¢ IepeMeHHOM.

YpaBHenus

[lonsiTne ypaBHeHHs U KOpHs ypaBHeHUs. [IpencTaBnenue o paBHOCHIBHOCTH ypaBHeHHH. O0nIacTh onpeneieHus
ypaBHEeHUs (007aCTh OMYCTUMBIX 3HAUEHUH IEPEMEHHON).

JInHeiiHOe ypaBHEHHeE M €r0 KOPHHU

Pewienne nmHelHbIX ypaBHEeHUW. JIuHeliHoe ypaBHeHME ¢ mnapaMeTpoM. KoyMuecTBO KOpHEH JIMHEHHOro
ypaBHeHus. PelieHne TMHENHBIX YpaBHEHUH C TTApaMETPOM.

KBagpaTHoe ypaBHeHHe H €r0 KOPHHA

Ksanpatssle ypaBHeHus. Henonuble kBaagpaTHbIe ypaBHEeHUA. [IMCKpUMHHAHT KBaJIpaTHOTO ypaBHeHus. Popmyna
KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera. Teopema, obpatHas Teopeme Bumera. Pemenne KBaapaTHBIX
ypaBHEHUI: MCTIOIB30BaHNE (OPMYIBI UIA HAXOXKJIEHHUS KOpHeHW, rpaduveckuid METOJ PEIIeHHUs, pPa3joXKEeHHe Ha
MHOXHTENN, TOoA00p KOpHEH ¢ MCHojb30BaHHMEM TeopeMbl Buera. KonmmuecTBo KOpHeH KBaJIpaTHOrO ypaBHEHHUS B



3aBUCHMOCTH OT €ro JUCKpUMHHAHTa. bUKBagpaTHeIe ypaBHEHUS. Y paBHEHUS, CBOJAUMBIE K JTMHEWHBIM U KBaJPaTHBIM.
KBagparHble ypaBHEHHUS ¢ TApAMETPOM.

JpoOHo-panuoHaJbHbIE YPABHEHUS

Pemrenne mpocTedmux 1poOHO-THHEHHBIX ypaBHeHHH. Pemenne npoOHO-pannoHaNbHBIX YpaBHEHUH.

Mertonpl pemieHUs ypaBHEHHWI: METOABl PaBHOCWIBHBIX IPeoOpa3oBaHUM, METOJ 3aMEHBl IePEeMEHHOM,
rpaduueckuii Metoa. Mcnonb3oBanue cBOMCTB QYHKIMIA IPH pEIICHNH YPaBHEHHU.

IIpocTeiine nppanroHanbHbIE YPABHEHHS BUAA \/f (X) - a, \/f (X) - \/g (X) .

YpaBHeHuUs BUIa x"=a .YpaBHEHHUS B IIEJIBIX YUCTAX.

Cucrembl YpaBHeHHUIt

VYpaBHeHue ¢ OBYMsl mepeMeHHbIMH. JInHeiHOe ypaBHEHME ¢ ABYyMs IepeMeHHbIMH. [IpsimMas kak rpaduyeckas
MHTEpIpeTalus JINHEHHOro YpaBHEHHUS C IBYMS IEPEMEHHBIMHU.

IlonsTue cuctemsl ypaBHeHUil. Pellienne cucteMsl ypaBHEHUH.

MeToap! peleHusi CHCTEM JIMHEHHBIX YPaBHEHHUH ¢ ABYMs TIEpEeMEHHBIMU: Tpauieckuii METOMI, METOJ CIOKEHUS,
METOJ TIOJCTAHOBKH.

CucreMbl TMHEWHBIX YpaBHEHUH C TApaMETPOM.

HepasencrBa

Yucnosble HepaBeHCTBA. CBOMCTBA YHCIOBBIX HEpaBEeHCTB. [IpoBepka cripaBeaIMBOCTH HEPABEHCTB MPU 3a1aHHBIX
3HAYEHMSIX TIePEMEHHBIX.

HepagsernctBo ¢ mepemenHoi. Ctporue u HecTporue HepaBeHCTBa. OOMacTh ompeneneHnsi HepaBeHCTBa (00IacTh
JTIOTTYCTUMBIX 3HAUCHHM MEPEMEHHO ).

Pemenne nuHENHBIX HEPABEHCTB.

KBagpaTHOe HEepaBeHCTBO U €ro peleHus. Pelenne KBaapaTHIX HEPaBEeHCTB: UCIIOJIb30BAHNE CBOMCTB U rpaduka
KBaJpaTHYHON (PYHKIIMK, METOJ] HHTEPBAJIOB. 3alTUCh PEUICHHUS KBAIPATHOT'O HEPABEHCTBA.

Pemenue nenbix 1 ApoOHO-pALIMOHATIBHBIX HEPABEHCTB METOOM MHTEPBAJIOB.

CucreMbl HEPABEHCTB

Cucrempl HEpaBeHCTB C OJHOW MepeMeHHOW. PeleHne cucTteM HEpaBEHCTB C OJIHOW MEpPEMEHHOH: JIMHEHHBIX,
KBaJIpaTHbIX. M300pa)keHrWe pelIeHUus CHCTEMBbl HEPABEHCTB Ha YHCIOBOW MPSAMOW. 3amluch PEIICHHS CHCTEMBI
HEPaBEHCTB.

DyHKIUH

[onstre hyHKIIM

JexapToBel KOOpAMHATHI Ha IUIOCKOCTH. MopMupoBaHHWE TPEJACTaBIECHHM O METalpeIMeTHOM TOHATHH
«koopauHatbl». CriocoObl 3a1anus QYHKUNN: aHAIMTHYECKHUH, rpaduueckuii, Tabnuunbiid. I'paduk dynkuun. [pumepst
(yHKIWH, MoJlydyaeMbIX B Ipollecce UCCIECNOBaHUS Pa3IMYHBIX PeajbHBIX MPOIECCOB W PEUICHUs 3ajad. 3HaueHHe
¢yakuuun B Touke. CpoiicTBa (yHKIMI: 007acTh ONpeAeNeHus, MHOXKECTBO 3HAUCHHM, HYIH, MPOMEXYTKU
3HAKOIIOCTOSHCTBA, YETHOCTH/HEUYETHOCTh, NMPOMEXYTKH BO3pacTaHUss M yObIBaHUs, HamOoJipllee M HaWMEHbIIEe
3Havenus. MccnenoBanre QyHKIMK 10 €€ TpaduKy.

[IpencraBnenne 06 acUMNTOTAX.

HemnpepeiBHocTh QyHKIMH. KycouHO-3a1aHHBIE QYHKINH.

JIuneiinas ¢pyHkuus

CpoiictBa 1 rpaduk nuHeHOW GyHKUMH. YTioBod koddduureHT npsmoi. Pacnonoxenue rpaduka JmHeHHON
(yHKIMU B 3aBHCUMOCTH OT €€ YrJoBoro koddduimenta u cBoOOoAHOTO wieHa. Haxosxaenue koddduimentos
JMHEHHON (YHKUUH T10 3aJlaHHBIM YCIIOBHSAM: IPOXOXACHHUE MPSIMOM uepe3 ABe TOYKU C 3aJaHHBIMH KOOpAWHATaAMH,
MIPOXOXKICHUE NMPAMON Yepe3 JAHHYIO TOUKY U MapayIeIbHON JaHHON TPSMOiA.

Kpanparuunas pyHkuus

CpoiictBa 1 rpaduk kBaaparnyHoil ¢yHkumu (mapaboina). Iloctpoenue rpadurka KBaapaTWyHOW (YHKIUH MO
ToukaM. Haxokxnmenwe Hyned KBaapaTWYHOW (YHKIMM, MHOXKECTBA 3HAYEHHH, MPOMEXYTKOB 3HAKOIOCTOSHCTBA,
MIPOMEKYTKOB MOHOTOHHOCTH.

OopaTHas NIPONOPIHOHATBHOCTh
y=X_ _k

xY =

CpoiicTBa QyHKIUH x. 'mnepOona.



I'paduku dyukumii. [IpeobpazoBanue rpaduka GyHKIHH y="1(x) JUIsE TIOCTpOeHUs TpadukoB (PyHKUIUH BHIA
y=af (kx+b)+c

=a+——

Fpa(pI/IKI/I(byHKuHI?Iy X+b y:ﬁyy:%/;, y=|x|_

ITocienoBaTe IbHOCTH U MPOrpPecCUH

UucnoBas OCIeN0BATEIBHOCTD. [IpUMEpBI YNCIOBBIX MOCIEN0BATENBHOCTEN. beCKOHEUHbIE TOCTIEI0BATEIEHOCTH.
Apudmerrnueckas mporpeccusi U e€ cBoiictBa. ['eomerpuueckas mporpeccus. @opMyna oOIIero 4ieHa ¥ CyMMBI N
HEPBBIX WIEHOB apu(pMETUIECKOI 1 reoMeTprudecKor nporpeccuit. Cxoasmascs reoMeTpuiecKkas Iporpeccus.

Penienue TeKCTOBBIX 33124

3anauyn Ha Bce apupMETHUECKUE TCHCTBUS

Pemenne TeKcTOBBIX 3a1ad apuPMETHUECKUM crocoboM. Vcmonb3zoBaHue TaOnuI, CXeM, 4YepTexeH, APYIHX
CPEJICTB MPEACTABICHUS JAaHHBIX MIPU PEILICHUH 3a1auH.

3anmaun Ha ABIKEHUE, pabOTy U MOKYIIKH

AHanu3 BO3MOXKHBIX CUTYyalldil B3aMMHOTO PACIIONIOKEHUS OOBEKTOB IPH UX IBM)KEHUH, COOTHOLICHUS 00BEMOB
BBITIOJTHAEMBIX paboT MPpU COBMECTHOHN padoTe.

3agauu Ha YaCTH, 1OJIH, IPOLIEHTHI

Pemenne 3amay Ha HaxoKJEHHE YacCTH YMCIIAa U YUCIA MO €ro 4acTu. PerieHue 3agad Ha MPOLEHTHI U JOJH.
IIpuMeHeHre mponopLUMi IPU PEIIEHUH 3aa4.

Jlornueckue 3agaun

Pemenue norunyeckux 3aqad. Perenne noruyeckux 3a1a4 ¢ MOMOIIbIo rpadoB, TaOHII.

OCHOBHBIE METOIBI PEILICHUS] TEKCTOBBIX 3ahady: apu(MeTHUECKHid, anreOpanyeckuii, nepeOop BapUaHTOB.
[TepBu4HBIC TIpeACTaBICHHS O APYTUX METOJIAX PEUICHUs 3aa4 (TeOMEeTpHUECKIe U rpad)uIecKue METOMbI).

CraTHCTHKA U TeOPHUs BepPOSITHOCTe

CraTtucruka

TabnuyHoe u rpaduveckoe MpeJcTaBlIeHUE TaHHBIX, CTOIOYAThIC U KPYrOBbIe TUarpaMMbl, rpaduKy, IpUMEHEHHE
auarpamMMm M rpaduKoB AJsl ONMHCAHUS 3aBUCHMOCTEH pEasIbHBIX BEJIHYMH, W3BJeUeHHE WHGOpPMaLUM W3 TabyuL,
auarpamMM U rpadukoB. OnucaTenbHbIE CTaTHCTUYECKUE TOKa3aTelld YHCIOBBIX Ha0OPOB: cpeaHee apuMeTHYECKOe,
MearaHa, HauOoJblllee ¥ HauMeHbIlIee 3HaueHNns. Mephl pacCenBaHus: pa3Max, TUCIIEPCUS U CTaHAaPTHOE OTKIOHEHHE.

CnydaiiHass W3MEHYMBOCTh. M3MEHUMBOCTh NpH H3MEPEHMsIX. Pemaroniye mnpaBuia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BETUYMHAX.

Ciy4aiiHble cOOBITHSA

CayvaiiHble ONBITHI (SKCIEPUMEHTHI), JJIEMEHTapHBIE CIy4aiiHble COOBITHS (MCXO0/IbI). BeposTHOCTH 311eMEeHTapHBIX
coObITHii. COOBITHSI B CITyYailHBIX JKCIIEPUMEHTaX M OJIarONpHUTCTBYIOLIME AJIEMEHTapHbIe COOBITH. BeposTHOCTH
cirydailHbIX CcOOBITHHA. OMBITBI ¢ PaBHOBO3MOXHBIMH 3JIEMEHTapHBIMH cOObITHSIMH. Kilaccuueckue BEpOSTHOCTHBIC
OMBITHI C WCIONB30BAaHUEM MOHET, KyOukoB. [lpencraBneHne coOBITHH C TIOMOLIBIO JAMArpamMm Diijepa.
[IpoTuBONONOXHBIE COOBITHS, 0OBEINHEHNE U TIepecedeHne coobIThil. [IpaBuio crnoxenus BepositHocTed. CiryyaiiHbIH
BeIOOp. [lpencraBieHue skcnepuMeHTa B BuAe JepeBa. HezaBuUcHMBIE COOBITHA. YMHOXEHHE BEpPOSATHOCTEH
HE3aBUCHUMBIX coObITHH. [locnenoBarenbHble He3aBUCHMbIE UcTbITaHus. [IpefcTaBieHne o HE3aBUCUMBIX COOBITHSIX B
JKU3HU.

DJieMeHThl KOMOMHATOPUKH

[IpaBuino ymMHOXXEHUs, TepecTaHOBKH, (akropuan uncna. CoderaHus u 4yuciio coderanuid. Popmyna uymcna
couerannii. TpeyronpHuk Ilackansg. OmneiTel ¢ OOJNBIIMM YHCIOM PaBHOBO3MOXHBIX JJIEMEHTapHBIX COOBITHIL.
BrrunciieHrie BEposITHOCTEH B OMBITax ¢ MPUMEHEHHWEM KOMOWHATOpHBIX (opmyn. Mcmbiranus Beprymnu. Ycmex u
Heyzaada. BepositHoctu coOviTuii B cepun ucnbiTanuii bepaym.

CayuaiiHble BeJMYUHBI

3HaKOMCTBO CO CIIy4alHBIMH BeJIMYMHAMH Ha TpPUMepax KOHEYHBIX JUCKPETHBIX CIyYalHBIX BEIHYWH.
Pacnipenenenne BeposiTHocTel. Matemarnueckoe oxwunanue. CBoilcTBa MaTeMaTtwueckoro oxwujganus. llonsatue o
3aKOHe 00JIbIIKX yucell. Mi3amepenue BeposTHOCTeH. [IpruMeHeHHe 3aK0Ha 0OJIBIINX YUCEI B COLMOJIOTHH, CTPaXxOBaHHUH,
B 3[JpaBOOXpaHEHHH, 0OecrieueHNH 0e301aCHOCTH HACETICHUS B UPE3BbIYaHBIX CUTYaLUsX.

HcTopus MaTeMaTHKH

Bo3nukHOBEHHE MaTeMaTHKH Kak HayKH, 3Tambl e€ pa3BuTus. OCHOBHBIE pa3/eibl MaTeMaTUKd. Beimarommecs
MaTeMaTHKH U UX BKJIaJ B pa3BUTHE HAYKH.



BeckoHEYHOCTh MHOXKECTBA MPOCTHIX uucell. YUncna u amuHBl oTpe3koB. PanmonansHble uncna. [lotpeOHOCTH B
uppanroHanbHbIX ynciax. [llkona ITugaropa

3apoxneHue anreOpbl B Henpax apupmeTuku. An-Xopesmu. Poxnenne OykBeHHOH cuMBonuku. [1.Depma, O.
Buer, P. llekapt. McTopus Bompoca 0 HaxoxaeHUH GOpMysT KOpHEH anreOpanyecKuX ypaBHEHHUH CTEICHEH, OOJIbIINX
ugeTpIpéx. H. Tapramesa, x. Kapgano, H.X. Abens, J.I'anya.

[losiBnenne MeToAa KOOpAMHAT, IMO3BOJISIIOIIETO IIEPEBOAMTH T€OMETPUYECKHE OOBEKTHI Ha SI3BIK ajreOphl.
[HosBnenne rpadukoB Gpyukuuii. P. Hexapr, I1. @epma. [Ipumepsr pa3nuaHbIX CHCTEM KOOPIUHAT.

3anmavya Jleonapmo IIuzanckoro (dubonayum) o kponukax, yucia dubOonayun. 3agada O MAXMATHOW JOCKE.
CX0IMMOCTh T€OMETPHUIECKOH POTPECCHH.

Hcroku Teopun BEpOSATHOCTEM: cTpaxoBoe Jeno, aszapTHele urpbl. II. depma, b.Ilackanb, . bepnymiu,
A.H.Konmoropos.

Pomp poccuiickux yu€Hpix B pasButmm Matemaruku: JI.Oimep. H.M.JloGawerckuii, [1.JI.YeGwmmes, C.
Koganesckas, A.H.Konmoropos.

Marematrka B pazButuu Poccuu: Iletp I, mkona MareMaTHYeCKHX M HABUTALKUX HayK, pa3BUTHE POCCHHCKOTO
tdhmota, A.H.Kpsutos. Kocmudeckast mporpamma u M. B.Kennprmr.

TEMATHYECKOE INTAHUPOBAHHUE
(c ompeneneHneM OCHOBHBIX BHJIOB JI€STEILHOCTH)

TxJ1ace
Ne Conep:xanue yueOHOro MaTepuasa Kosi-Bo| XapakTepHCTHKA OCHOBHBLIX BUJIOB OCHOBHBI
nn YacoB| [eATEJHLHOCTH YYeHHKA (HA YPOBHE e
yueOHBbIX JeicTBUIl) HaIpaBJile
HUS
BOCTIMTAT
€IbHOU
JIeSITEIbH
0CTH
I'nasa 1. BeipaxeHusi, TO:K1€CTBA, YPABHEHUS 23 | Haxomuts 3HAYEHUsA YUCIOBBIX
$§1. Buipasricenus 6 BBIDOKCHHM, a TakKe BBIPAXKECHUH C
1 | Yucnossle BHIPOKEHUS 3 HEePEMEHHBIMU NIPU yKa3aHHBIX 3HadyeHmsx | 1,2,3,4,5,6,
2 | BepaxkeHus ¢ nepeMeHHBIMU 2 nepeMeHHbIX. Mcmonb3oBars 3Haku >, <, | 7,8
3 | CpaBHeHHE 3HAUEHUN BBIPAKEHUN 1 qATATh Hu COCTaBJIATh JIBOUHBIC
§2. Ipeodpazosanue sviparicenuii 5 HEPABEHCTBA. BBIMONHATE INpocTeline
4 | CpoiicTBa IiCTBUI HaJl YHCIIAMU 2 Mpeodpa3sOBaHMs BHIPKCHUIL: MPHBOIUTE
5 | ToxmectBa. ToXIeCTBEHHBIC TPEOOPA30BAHUSL. 2 | MONOOHbIE CliaraeMbie, PaCKPLIBATh CKOGK}”I
Kontpoannas pagora Ne 1 1 B CyMME WIA PAa3HOCTH BBIpAKEHUI.
§3. luneiinvie ypasnenus ¢ 0010l nepemenHol 7 Pemars ypaBHeHHA BHIA axb = b mpu
6 | VpasHeHHe 1 ero KOHH. 2 pa3IMuYHBIX 3HauYeHWs X a U b, a Taxxke
= = = HECJIO)KHBIE YpaBHEHHS, CBOJSIIUECT K
7 | JIuHeliHble YpaBHEHHUS C OJTHON IIEPEMEHHOM. 2
= HUM.
8 | Pemienue 3a/1a4 ¢ MOMOIIIBIO YpaBHEHUH. 3 N
Hcnonp3oBaTh ammapar ypaBHEHHH IS
§4. Cmamucmuueckue xapaxmepucmuxu 5
penieHus TEKCTOBBIX 3amad,
9 | Cpennee apudmeTnyeckoe, pasMax ¥ MOJIA. 2
10 | MenuaHa Kak CTATUCTHYECKAsI XapAKTEPUCTHKA. | 2 HISPEPOTHDABATE PESYIITAT. He-
K A 5 > PAKTep . 1 MOJIb30BaTh MPOCTEHIINE CTATHCTUYECKHUE
o
OHTpOaILHas padoTa Ne XapaKTePUCTUKU (cpennee
apudMeTHYeCcKoe, pazMax, MoJla, MeIHaHa)
JUIS aHaJIM3a psjia JaHHBIX B HECIOXKHBIX
CUTYalusx
I'nasa II. ®yakuuu 11 | Beumcaars 3Hadenust GpyHkuud, 3aganson | 1,2,3,4,5,6
§5. @ynxyuu u ux zpagpuxu 5 (GopMyII0ii, COCTABIIATE TAONUIBI 3HAUEHHH | +/,8
12 | Yto Takoe hyHKIUS 1 ¢yukiyn. 1o rpaduxky GyHKIHH HAXOAUTh
13 | Berunciienue 3HaueHNH GyHKIUM 0 popMyIIe. 2 3HaYeHWe  (QYHKUMM 10  U3BECTHOMY
14 | Tpaduku GyHKIHL. 2 3HAYEHUIO apryMeHTa M peuarb oOpaTHYIO
§6. Tuneiinas pynxyus 6 3amaqy. Crpouth rpaduku  IpAMOH
15 | IlpsiMas nponopLyOHAJIbHOCTh U €€ Ipaduk. 2 IPONIOPLHHOHAJIEHOCTH H JIMHEHHOU
16 | Jlnneitnas QyHKUMA 1 e rpaduk 3 (YHKUMHM, ONKMCHIBATH CBOWMCTBA ATHX




KonTtpoabnas padora Ne3.

¢ynkumii. IloHumarh, Kak BIMSET 3HAK
K03(pGHUIMEHTa K Ha PpacloOJOXCHHE B
KOOpAMHATHOU IUIOCKOCTH rpaduxa
¢byHKUMHN y = KX, TA€ Kk # 0, KaKk 3aBUCHUT OT
3HaueHUi k U D B3auMHOE pacrojoKeHHe
rpadukoB nByx GyHKIMH BHaa y=kx+ b.
WntepnperupoBaTh rpadUKd  PeanbHBIX
3aBUCHMOCTEH, OMUCHIBAEMBIX (HOPMYJIaMHU
Buna y=kx, rae k20 uy=xkx+b

I'naga I11. Ctenens ¢ HATypaJbHbIM 11 | Beruucnarts 3Ha4eHus BoIpaxenuit uaa a", | 1,2,3,4,5,6
noKa3aTesieM rle a — MpPOM3BOJBHOE YMCIO, n — | /.8
§7. Cmenenv u eé ceoiicmsa 5 HaTypaJbHOE YHUCIIO, YCTHO U MUCbMEHHO, a
18 | OmpeneneHue CTENEHU C HATyPaJIbHBIM 2 TaKKE€ C  IIOMOIIBIO  KaJbKyJATOpa.
[IOKa3aTeneM DopMyTUpOBaTH, 3alUCHIBATh B
19 | YMHOXEHMe U IeJIeHHE CTEeTEeHeH. 2 CHUMBOJIMYECKOH (hopMe U OOOCHOBBIBATDH
20 | Bo3BeneHue B CTENEHb MPOU3BEACHUS U CTETICHU 1 CBOWCTBAa ~ CTCHEHM C  HATYpPalbHBIM
§8. Oonounens 6 [IOKa3aTeJIEM. [IpumensTh CBOICTBa
21 | OnHOYICH U ero CTAHAAPTHBIN BUA. 2 CTETeHH JJIsl TPeoOpa30BaHusl BBIPAKEHUH.
22 | YMHOXeHHe OHOUICHOB. Bo3Benexue 2 | BRITONHATL YMHOXKEHHE OJHOWICHOB X
OJHOU/ICHA B CTETICHb BOSBE/ICHHE OJIHOWICHOB B  CTETICHb.
23 | ®ynxuum y=x"u y=x° u ux rpaduxu. 1 C;TPOHTI’ rpaduKn QyRKumi y = x°u y =
X
PemaTh rpauuecky ypaBHEHHS x° = KX +
b, x3 = kx + b, TOC K U b — HEKOTOpPEIEC
qHcia
KonTtposnnas padora Ne4. 1
I'nasa IV. MHoroujieHsl 18 | 3ammceiBaTh MHOTOWIEH B craHmaptHoMm | 1,2,3,4,5,6
§9. Cymma u paznocmo MHO20UIEHO6. 4 | Buze, OIpeneNsATh CTeNeHb MHOrouneHa. | /.8
25 | MHOro4JIeH U ero CTaHIAPTHBIN BHUJI. 1 BeImonHATE  ClIOKEHWE W BBIYUTAHUC
26 | CnoxxeHre U BEIYUTAHUE MHOTOWICHOB. 3 MHOT'OYJICHOB, YMHOXXCHHME OIHOYJICHA Ha
§10. Ilpou3gedenue 00nouneHA HA MHO20UIEH 7 MHOT'OWICH M MHOIOYJICHa Ha MHOIOYICH.
27 | YMHOXKEHHE ONHOYIEHA HA MHOTOWJIEH. 3 BBINONHATE pa3NoKeHUe MHOIOYICHOB Ha
28 | BriHeceHue 0011ero MHOKUTENS 38 CKOOKH. 3 MHOKUTEIIH, HCIOJIBE3ysd  BBIHCCCHHE
KoHTpoLHast padoTa NoS. 1 MHOXHTENA 33  CKOOKH n crocob
§11. Ipouzsedenue mnozounenos 7 | TpymmupoBky. lIpHMEHAT: ReHCTBHA C
29 | YMHOXKEHHE MHOIOYJIeHa Ha MHOTOYJIEH. 3 MHOTOJICHAMH Tipn PCIICHIH
30 | Pa3nosxeHue MHOTOYJIEHA HA MHOXKHUTEIH 3 pasHOOOpasHEIX 33724, B HacTHOCTH NpH
PELICHNH TEKCTOBBIX 337ad C MOMOIIbIO
YpaBHEHUH
KonTtposbHasi pagora Ne6. 1
I'naBa V. ®opMy.abl COKpALIEeHHOTO 18 | JlokaspBath crpaBemmBocTh  (opmyn | 1,2,3,4,56
YMHOKEeHUS COKPAIIEHHOTO yMHOKEHHS, TIPUMEHSATh uX | »/:8
§12. Keaopam cymmul u Keaopam pazHocmu 5 B Npeo0pa3OBaHUAX LENbIX BBIPAKEHUH B
32 | BosBeneHue B KBaapar u B KyO CyMMbI U 2 | MHOTOYIEHBI, a TAKKe JUIS PA3IOKEHHUS
Pa3HOCTH ABYX BhIpKEHUH MHOT'OWJICHOB Ha MHOHUTEJTH.
33 | PaznmoxeHue Ha MHOXKUTEIH C IOMOIIBIO POPMYIT 3 Hcnons3oBars pas3IniHbIC
KBajipata CyMMBI M KBaJIpaTa Pa3sHOCTH npeoOpa3oBaHMs IENbIX BBIPAKEHUH MPH
§13. Paznocms keaopamos. Cymma u pazHocmo 6 peLICHNH  ypaBHEHMH,  J10Ka3aTe/bCTBE
Ky60g TOXKAECTB, B 3aJadyax Ha JelMMOCTb, B
34 | YMHOXKEHHE pa3HOCTH JIBYX BBIPaXEHUH Ha MX 2 BEIMHCIICHIH 3HAYCHUH HEKOTOPBIX
CyMMy BBIP)KEHHH C TIOMOILBIO KAIBKYJIATOPa
35 | PaznmokeHue pa3HOCTH KBapaTOB HA MHOKUTEIN 2
36 | Pa3nosxeHue Ha MHOXUTEIN CYMMBI U Pa3HOCTH 1
KyOoB
KonTtposnnas padora Ne7. 1
$§14. Ilpeoobpazosanue yenvix sviparicenuil 7
37 | IIpeoOpazoBaHue 11E7I0T0 BBIPAXKEHUS B 3
MHOTOWJIEH
38 | [IpumeHeHHe pa3IMYHBIX CIIOCOOOB JIIsI 3
pa3oKeH!sl HA MHOKUTEIH
KonTpoabHas padora Ne8. 1




I'naBa VI. Cucrembl JIMHEHHBIX YPABHEHHIi 15 | Onpenenste, siBisiercss s mapa uwmcen | 1,2,3,4,5,6,
§15. Juneitnvie ypasnenus c 08yms 5 pelleHHEM [aHHOTO ypaBHEHUs C aByms | /.8
nepemMeHHbIMU U UX CUCHIeMbL nepemMeHHbBIMHA. HaxonuTs myTéM mepebopa
40 | JIuneliHOE ypaBHEHHUE C IBYMsI IEPEMEHHBIMH. 1 LEJIbIE PELICHUS JIMHEHHOrO ypaBHEHMS C
41 | I'paduk mMHEHHOTO ypaBHEHUS C ABYMS 2 ABYMS IIEPEMECHHBIMH.
HEH3BECTHBIM Crpourts rpaduk ypaBHeHHS ax + by = c,
42 | CucteMsbl TMHEHHBIX YPaBHEHUN C IByMs 2 rae a # 0w b#0.
HepeEMEHHBIMHU. Pemate rpaduueckum crnocoOboM CHUCTEMBI
§16. Peutenue cucmem auHeiinbIX YPAGHEHUIL 10 | IMHCHMHBIX ypaBHCHWH C JBYMs Tie-
43 | Croco6 moacTaHoBKH. 3 PEMEHHBIMHU. [TpumensaTh croco6
44 | Crioco6 ciioskenus. 3 MOJCTAaHOBKK U CHOCO0 CJIOXKEHUS MpH
45 | Pemenue 3a1a4 ¢ HOMOIIBIO CHCTEM yPaBHEHHIA. 3 | PCUICHMM CHCTEM JMHEHHBIX YPaBHEHHH C
KoHTpoJbHas pa6oTa Ne9. 1 JIByMsI TIEPEMEHHBIMH. Pemrate TEKCTOBbIE
3a7au, UCTIOJNB3YSI B Ka4yecTBe
anreOpanveckoit MOZETH CUCTEMY
ypaBHeHUl. IHTepripeTUpOBaTh pe3ynbTar,
MOJTYYeHHBIN MPH PELUICHUU CUCTEMBI
IToBTOpEeHME 6 12,345,
OyHKIMN 1 6,7,8
OnHowireHbl. MHOTOWIEHEI 1
@DopMyITBl COKPAIIIEHHOTO YMHOXKEHHSI 1
CucTreMbl TMHEWHBIX YpaBHEHUH 1
KonTposbHas padora Ne 10 1
WroroBsIii ypok 3a 7 Kiacc. 1
8 kiacc.
Ne Conep:xanue yueOHOro MaTepuasa KoJ1-Bo XapakTepHCTHKA OCHOBHLIX BUI0B OCHOBHBI
nn YacoB | /JAeATeIbHOCTH YUeHUKA (HA YPOBHE YUeOHBIX e
aeiicTBUIl) HaIpaBJile
HUS
BOCTIMTAT
€IbHOU
JIeSITEIbH
ocTH
I'iaBa 1. PannonaabHbie ApooH . 23 DopMynHpOBaTE OCHOBHOE CBOMCTBO 1,2,3,4,5,6,
§1. Payuonanvusie 0pobu u ux ceoiicmea. 5 PalMOHATBHOH IPOOH U NIPHMEHSTH ero s 78
1 | PanmoHanbHbIC BBIpaXKECHUSI. 2 Mpeo0pasoBaHus Apo
- CJIO’KEHHE, BHIYUTaHHE, YMHOKEHHUE U JICTICHUE
2 | OcHOBHOE CBOHCTBO ApOOU. 3 palMOHAIBHEIX IPO0Eii, a TaK)Ke BO3BEICHHE
§2. Cymma u paznocmo opobeit 7 JpOOH B CTETICHb BEITIONHATE pa3IHYHbIE TIpe-
3 | Cioxenue 1 BHIYMTAHHUE JpOOEH ¢ 2 00pa3oBaHus PallMOHAEHBIX BRIPAKEHUH,
OJIMHAKOBBIMH 3HAMEHATEJIAMH JIOKa3bIBaTh TOXK/ECTBA. 3HATH CBOMCTBA
4 | CnoxxeHue 1 BEIYUTaHUE qpodeii ¢ 4 bymxm y = —, rﬂi};;;}g;{“ YMETDL CTPOUTE ee
pa3HBIMHU 3HAMEHATEISIMU
Konmponvnaa paoomaNel 1
§3. Ilpoussedenue u wacmuoe opoobeil. 11
5 | YmHOxeHue apobeii. Bo3Benenue npodu B 3
CTETICHb
6 | [enenue npobeit 2
7 | [IpeoOpazoBaHue parmOHAIBHBIX 3
BBIPAKCHUI
8 Qynkuys y = K u e€ rpaduk 2
X
Konmponwvuasa paboma No2 1
I'naBa 2. KBagpaTHbIe KOPHH. 19 | llpuBogute  mnpuMepsl  panuoHanbHBIX W | 1,2,3,4,5,6,
$§4. Jleiicmeumensnsle uucna. 2 MppalMOHANbHBIX umced. Haxomuth 3Hauenms | /.8
10 | PanmoHanbHBIE YKCIIA 1 apu(pMETHIECKUX KBaJpaTHBIX KOpHeii,
11 | UppanuoHaibHbIE YncIa 1 HCHONB3YS MPU HEOOXOIUMOCTH KaNbKYJISATOP.
§5. Apugpmemuueckuii keadpammuwiii 5 JlokaspIBaTh TEOpeMbl O KOPHE W3 MPOU3BEICHUS

KopeHnb




12 | KsagpatHblii KOpeHb. ApudMeTHYECKHN 2 ¥ 1po6u, TOXxIeCTBO Va2 = |a| mpuUMeHsTh ux B
KBaJIpaTHBIH KOPEHb peoOpa30BaHUSX BEIPAKCHUN.
13 | Ypasuenue X'=a 1 OcBoOOXKIaThCSI  OT  HMPPALMOHATBLHOCTH B
14 | Haxoxxaenue npuOIMKSHHBIX 3HAYCHUH 1 3HAMEHATeIIX Apobeii Bua 4. 2
KBaJpaTHOTIO KOPHS Vb Vbie
15 1 BrIHOCUTE MHOXXHTENB 3a 3HAK KOPHS U BHOCHUTH
Oynxmus Y = \/; u e€ rpaduk MHOXHTENb MOJX 3HaK KOpHA. lcmonb3oBath
§6. Csoiicmea apugpmemuueckozo 4 KBaJpaTHbIC KOPHH ISl BEIPQXKECHUSI IIEPEMEHHBIX
K8aOpammozo KopHs W3 TEOMETPHUYECKHX H (Qu3ndeckux GopMyi.
16 | KBampaTHbIil KOpEeHb U3 IPOU3BEACHUS U 1 Crpouts rpaduk dyHKimE y = VX u wumocTpy-
Ipo6H. poBath Ha Tpaduke e€ CBOICTBA.
17 | KBagpatHbIif KOPCHD W3 CTCIICHH. 2
Konmponvnuaa paboma Ne3 1
§7. Ilpumenenue ceoiicme apugpmemuue- 8
CK020 K6AOpammoz0 KopHs
18 | BeiHeceHHe MHOXKHTEIS U3-TI0]] 3HAKa 3
KOpHs1. BHeceHre MHOXKUTENS IO/ 3HAK
KOpHs
19 | IIpeoOpazoBaHue BhIpOKEHHN COIEPIKAIINX 4
KOPHHU
Konmponwvnan paboma N4 1
I'naBa 3. KBaapaTrHble ypaBHeHHsI 21 Pemate kBanpaTHbie ypaBHeHHs. Haxomuthb 12,3456,
§8. Keaopammnoe ypasnenue u e2o Kopnu. 11 o100POM KOPHH KBaJIpaTHOTO YPaBHEHHUS, 78
21 | HemomHoe KBaJipaTHOE YpaBHEHHE 2 HCHonb3ys TeopeMy Buera. Mccnenosats
22 | Pemenwne kBaJIpaTHBIX YpaBHEHHUU IO 2 KBaJpaTHLIC YPaBHEHUS 110 AUCKPUMUHAHTY U
dopmyne Koaddurentam. Pemats npoOHBIE
23 KBa,HpaTHI)Ie YpaBHEHHUS KaK 3 palluOHAJIbHBIC YPAaBHEHHS, CBOAA PEIICHUC
MaTeMaTH4YECKask MOJENb TEKCTOBOM TaKUX yPaBHCHUH K PCILCHUIO THHEHHbIX U
3a/1a4H. KBaJpaTHBIX YPaBHEHHI C MTOCTIETYIOIIM
24 | Teopema Buera. 3 HCKIIFOUEHUEM MTOCTOPOHHUX KOpHEH. PemaTh
Konumponvnas paboma Nes 1 TEKCTOBBIC 33/1a4H, UCIIONB3Ys B KAUECTBE
§9. JIpoéusie payuonansusie ypasHenus. 10 | airebpanvecKoi MOJIENM KBaJIpaTHbIE U IPOOHBIE
25 | Pemenne ApOGHBIX palOHATBHBIX 5 YPaBHCHH
ypaBHEHHSI.
26 | Pemenwue 3a/1a4 ¢ TOMOUIBIO 4
palMOHAIbHBIX YPaBHEHHH.
Koumponwvnas paboma Neb 1
I'1aBa 4. HepaBencrBa 20 ®dopMyIIMpOBaTh U I0Ka3bIBaTh CBONCTBA 1,2,3,4,5,6,
§10. Yucnosvle nepasencmea u ux 9 YHUCJIOBBIX HEPABEHCTB. VcIonb30BaTh anmnapar 7,8
ceolicmea HEPABEHCTB JJIsl OLICHKH TOTPELIHOCTH U
28 | YncnoBrle HepaBeHCTBA. 2 TOYHOCTH npuOmKeHus. Haxonutes nepeceuenue
29 | CpolicTBa YHCJIOBBIX HEPABEHCTB 2 1 00bEIMHEHNE MHOXKECTB, B YACTHOCTH
30 | CroxeHHe ¥ yMHOKEHHE YHCITOBBIX 2 YHCJIOBBIX POMEXYTKOB. Permare imHelinbie
HEPABEHCTB. HepaBeHCTBa. Pemare cucTeMbl TMHEHHBIX
31 | [lorpemrHOCTh ¥ TOYHOCTH NPHUOIMKEHUSI. 2 HCpABCHCTB, B TOM 9HCIIC TAKHX, KOTOPLIC
Konmponsnas paboma Ne7 1 3aIlMCaHbl B BUJIE IBOIHBIX HEPABEHCTB
§11. Hepasencmea c 00noit nepemennoni u | 11
UX cUCHeMbl
32 | llepeceuenne m 0OBeNMHEHNE MHOMECTB. 1
33 | YncaoBble NPOMEXKYTKH 2
34 | HepaBeHcTBa ¢ OJIHOI TepeMeHHOM 4
35 | CucremMbl HEpaBEHCTB € OJTHOM MEepeMEeHHOM 3
Konmponvnana paooma Ne§ 1
I'iaBa 5. CTeneHb ¢ HeJbIM 11 | 3Harp ompexnereHne © CBoWcTBa cremeHu c | 1,2,3,4,5,6,
HOKa3aTedeM. DIeMEHTEI CTATHCTHKIL. nenaplM  nokasareneM. IIpumensts  cBolicta | 7,8
CTETICHH C LIEJIbIM [TOKa3aTelIeM MPU BIMOTHEHUH
§12. Cmenens c uenvim noxasamenem u 7 | BoiuceHMiT W TPeoGPA3OBAHMH  BBIPAKEHHIL.
ee ceoucmea Hcnonb3oBaTh 3amuch YKMCEN B CTaHJAPTHOM
37 | OmpeneneHne CTENICHH C LETbIM 2 BUJIE IJIs1 BBIPAXKCHUS M COTIOCTABIICHUS Pa3MepOB
OTPHLATENIbHBIM T10Ka3aTeleM O00BEKTOB,  JUIMTENILHOCTH  IPOLECCOB B
38 | CpolicTBa CTENEHH C IeTbIM T0Ka3aTelieM 2 OKpYAaIOLICM MHPC. .
30 | CramuapTHoiii By e, 3ammcs 5 [IpuBOANTH IPUMEPHI PETIPE3CHTATHBHOW U
p A




MPUOIKEHHBIX 3HAUYCHUH HEepenpe3eHTaTUBHOM BHIOOpKHU. M3BreKaTh
Konumponvuasa paboma No9 1 MH(POPMAITUIO U3 TaOIHII YaCTOT U
§13. Dnemenmvl cmamucmuxu. 4 OpraHNU30BBIBATH HH()OPMAITHIO B BUJE TaOIHIT
40 | COop u rpynmupoBKa CTaTHCTUIECKUX 2 YaCTOT, CTPOMTh HHTEPBAJILHBIA DAL,
TAHHBIX Hcnonb30BaTh HAMMISTHOE MPENICTABICHIE
41 | Harnagaoe MIPEICTABIICHUE 2 CTATHCTHYCCKON I/IH(I)OpMaHI/II/I B BHUJIE
CTATHCTHYECKHX JTAHHBIX CTOJOYATHIX U KPYTOBBIX AUATPAMM, IOJIMTOHOB,
THCTOrPaMM
IToBTOpEHUE 8u
Hpobu 1
KBanpaTHble KopHU 1
KBagpaTHble ypaBHeHUs 1
UmncnoBble HEpaBEHCTBA 1
HepaseHnctBa 1
CrerneHs ¢ IEeNTbIM TOKa3aTelleM 1
Kontponbnas padora Ne 10 1
Htorosoe noBropenne 1
9 kuacc.
Ne i Conep:xanue yueOHOro Marepuasa Koa-Bo XapakTepHCTHKA OCHOBHLIX BUI0B OCHOBHBI
4acoB | /AesITeJIbHOCTH YYeHHKA (HA YpOBHE y4eOHBIX e
AelcTBUIi) HAIIpaBJie
HUSI
BOCIIUTAT
eINbHOU
JesITEebH
0CTH
I'nasa 1. KBagparuunas pyHkuus 224 Beruncnsath 3HaueHUsT PYHKINH, 3a1aHHON 1,2,3/4,5,
§1. ®ynukyus u ee ceoiicmea 5 (hopmynod, a Taxoke ABYMA # Tpemi . 6.7.8
¢dopmymnamu. OnuckIBaTh CBOMCTBA (PYHKIUIHA
1 | @ynxupa. O6nacTs ONPEETCHNA H 2 Ha OCHOBE HX Ipa)MuecKoro MpeCTaBICHHs.
o6navcm 3HaqumfbyHKuHH HuTepnpetnpoBaTh rpaduKH peabHBIX
2 | CeoiicTBa pyHKIHIA. 3 3ABHCHMOCTEIL.
§2. Keadpamnvuit mpexunen 5 ITokaspIBaTh CXEMAaTHUYECKHU IIOJIOKEHUE HA
3 | KBagpaTHbIil TPEX4JICH U €0 KOPHU 1 KOOPJAWHATHOW TIOCKOCTH TPapHUKOB QYyHKIHIH
4 PaznokeHue KBagpaTHOroO TpeX4JeHa Ha 3 y:axz,
MHOMXHTEITH y=ax*+ny=a(x-mh?
Konumponvuaa paboma Nol 1 Crpouts rpadux pyHkummn y = ax’ + bx + ¢,
§3. Keadpamuunas gynxuus 8 YMETb yKa3blBaTh KOOP/HHATHI BEPUIHHBI
> napadobl, €€ 0OCh CHMMETPHUH, HAPaBIICHHE
> @y}fxum y = ax” ,eerpagux u 1 BETBEH apaboIibl.
cBOMCTBA N3o0paxare cxemMaTHuecKku rpaduk
6 HOCTpoe;me rpaguka GyHKIMM 4 Gbyak y = x" ¢ 4€THBIM ¥ HEYETHBIM 7.
y=ax?+nu a(x —m)? - . e, 4a
- OHUMATh CMBICI 3amuceil BUJ Va, Va HT.
7 | Hocrpoenue rpaduka KBaapaTHIHOU 3 1., TJIE @ — HEKOTOPOE YHCIO.
GyHKim - HmeTh nipesicTaBIeHUE O HAXOXKACHUH KOPHEH
Cmenennas ¢ynxyus. Kopens n-oi 4 N-01l CTENEHH C MOMOIIBIO KAbKYJIATOPA.
cmenenu.
Oyukuust y = x™. 1
9 | KopeHb N-oii cTerneHu. 2
Konmponvnasn paboma No2. 1
I'nasa Il. YpaBHeHusi U HepaBeHCTBA C 16 Pemates ypaBHEHHSI TPEThEH U YETBEPTOH 1,2,3,4,5,
O/THOM MmepeMeHHOoi 1 CTCTICHU 6,78
S Vpaenenus ¢ oonoil nepemennoi 9 C TMOMOIIIBIO PA3JIOKECHUST HA MHOXKUATEIH U
§3. ¥p P BBEJICHUE BCIIOMOTATENbHBIX TIEPEMEHHBIX, B
12 | Lenoe ypaBHeHue u ero KOpHM 5 YaCTHOCTH PeIIaTh OUKBAIPATHBIC YPABHCHUSI.
13 | IIpoOuble pannoHaNbHBIE YPAaBHEHHS 3 Pemars 1poOHBIE PallMOHAILHBIE YPABHEHHS,
Konmponsnas paoma Mo3. 1 CBOJIS UX K IIEJIBIM YPaBHEHUSM C




§6. Hepagencmea c 00Hoil nepemeHHOl 7 TIOCIIE/YFOIICH TIPOBEPKOW KOPHEH.
14 | PeleHue HEPABEHCTB BTOPOM CTENEHH C 3 Pemath HepaBeHCTBa BTOPO# CTeNeHH,
OJTHOI! TIepeMeHHOi HCTOJB3Ys rpaduiyeckoe mpecTaBiIecHHe.
15 Hcnonb30BaTh METO HHTEPBAJIOB IS
Konmponvnaa paboma Ned. 1
I'naga I11. YpaBHeHus 1 HEPaBeHCTBA C 174 CrtpouTh TpaduKu YpaBHEHUH C TBYyMS 1,2,3,4,5,6,
JBYMSI llepeMEeHHbIMH MIEPEMEHHBIMH B TTPOCTCHIITNX CITyYasx, KOTria 7.8
§7. Ypaenenusn c 06ymna nepemennvimu u 12 SIBJIICTCS TIpsiMasi, mapaboia, Turepoora,
Ux cucmemul OKPYXXHOCTb. McTions30Bath ux JUIst
17 | YpaBHeHHE C AByMS [IEPEMEHHBIMHU U €70 2 rpaUYecKoro peleHue CUCTEM YPaBHEHUH C
rpapuk JIBYMsI IEPEMCHHBIMH.
18 T'padhuueckuii criocod pemieHus CUCTEM Pemats crtocoO0M MOACTAHOBKHA CHCTEMBI ABYX
., 3 .
ypaBHEHHI YpaBHEHHH C IBYMS IIEPEMEHHBIMH, B KOTOPBIX
19 | PeweHue cucteM ypaBHEHUN BTOPOM 4 O/IHO YpaBHEHHE MEPBO CTEIICHH, a IPYroe —
CTEIICHU BTOpOfI CTCIICHU.
20 PemeHI/Ie 3a/7a4 C IOMOIIBIO CUCTEM 3 PCI_HaTb TEKCTOBBIC 3aﬂan/I, HCHOHBgyﬂ B
ypaBHeHI/Iﬁ BTOpOﬁ CTEIICHU Ka4yeCTBC aﬂre6pquCCKoﬁ MOZACIIU CUCTEMY
§8. Hepasencmea ¢ 08yms nepemennvimu 5 YPAaBHCHUHN BTOPOHU CTCIICHH C IBYMS
U LX CucCmembl MEPEMEHHBIMU; PEIIATh COCTABICHHYIO
21 | Hepasencrea ¢ ByMs nepeMeHHEMHI 1 CUCTEMY, UHTEPIIPETUPOBATH PE3YJIbTAT.
22 | Cucrembl HEPABEHCTB C IBYMS 3
MIePEMEHHBIMA
Konumponvnasa paboma Ne5 1
I'naBa IV. Apudmernyeckas u [MpumensaTe wHAeKCHBIE oOo3Havyenus s | 1,2,3,4,5,6,
154 78
reoMeTpuyecKasi Nporpeccuu YIICHOB  TOCJIENOBAaTeNbHOCTH.  [IpuBOAMTE | !
24 | MocnenosatensHoctn 1 dopMysoif N-o2o0 wieHa © PEKYPPEHTHOU
55 10 - hopmyoii.

HpeHeHeHHglqu)MeTquCKOH 3 BriBoauth bopmyy n-ozo YJleHa
nporpeccuu. Gopmysia N-0ro wieHa ApU(METHUECKOH nporpeccHn "
gmq)MemquKon POrpeccru. FEOMETPHUYECKON MPOrPECCHH, CyMMBI TIEPBBIX N

26 OpMyJIa CyMMBbI IEPBBIX N YIICHOB 3 YJICHOB apu()METHYECKONH UM TIeOMETPUYCCKON
aprMETHICCKOMN NMporpeccuyt HPOTPECCHiA, pelaTh 3aa4y ¢ HCIONb30BAHAEM
Konmponwnasa paboma Ne6 1 3TUX bopmy. Joxa3bIBaTh
§10. I'eomempuueckasn npozpeccus 7 XapaKTCpUCTHICCKOC CBOWCTBO

27 | Onpenenenne reomerpryeckoit apuMeTHYecKol M TeOMETPHYECKOW  Mpo-
nporpeccun. @opmyiia N-0ro dieHa 3 rpeccun.

TeOMETPHHUECKOii TIPOTPECCHH Perrate  3ajauu  Ha  CIOXHBIC TPOLICHTEHI,

28 | GopMyIa CyMMBbI TTEpBBIX N WIEHOB 3 HCTOJNB3Ys MPH HEOOXOUMOCTH KaIbKYJISATOP
FeOMETPHUECKON TPOTPECCUr
Koumponvuas paboma Ne7. 1
I'maBa V. DjeMeHTbI KOMOMHATOPHKH U Bemonante  mepe6o BCceX  BO3MOXHbIX | 1,2,3,4,5,6,

134 N -
TEOPUH BEPOSITHOCTH BapHaHTOB Juisi  mepecu€ra o0BeKTOB U | !
§11. Dnemenmut KomOunaMOPUKYU 9 KOMOMHAIIHIA. [IpumenaTs IIPAaBUIIO
2 KOMOWHATOPHOTO yMHOXeHHs. Pacrmo3HaBath

[IpuMepsl KOMOMHATOPHBIX 3a/1a4

3aJaud Ha BBIYMCICHHUE YHCJA TMEPECTAaHOBOK,
Tlepecranosku 2 pasMeleHnii, COYeTaHWd | NPHUMEHATH CO-
Pasmerienus 2 OTBETCTBYIOIINE (DOPMYJIBI.
CoueraHme 3 BBIUKCIIATE YaCTOTY CIy4ailHOTO COOBITHS.
§12. Hawansnoie ceedenus us meopun O1ieHUBATh BEPOSITHOCTD CITY4aliHOTO COOBITHS C

: 4 [TOMOII[bIO YaCTOThI, YCTAHOBJIEHHOW OIMBITHBIM
6eposAmHOCU N o
= myTéM. HaxonuTh BEpOSTHOCTH CITy4aitHOTO

OTHOCHTENIbHAS YacTOTa CIYYaliHOTO 1

COOBITHS HA OCHOBE KIIACCHYECKOTO
COOBITHS

omnpeeeHus BEpOITHOCTH. [IpuBOINTE
BeposiTHOCTh paBHOBO3MOMKHBIX COOBITHIA 3 TIPUMEPEIL 10CTOBCPHBIX 1 HCBOSMOMHBIX

COOBITHH.
Koumponvuas paboma NeS. 1




IloBTOpEHHE 194 1,2,3,4,5,6,

= 7,8
Ypaeuenusn, cucmemul ypasnenuii, 8

HepaseHncmea.

AnreOpandeckue BhIpaKeHHUSI.

Haxoxxnenne 3HadeHUi anredpamdecKinx
BBIPAKEHUI

YpaBHEHUs.

Twurs! ypaBHEHHUS U CTIOCOOBI X PELICHUSL.

CucTeMsl ypaBHCHHH.

Metoast peUICHUSA CUCTEM ypaBHeHHﬁ.

Pewenue 3ana4 Ha cOCTaBIIEHUE CUCTEM
YPaBHEHMH.

HepaBeHCTBa. Metonast peuicHrs HEPABCHCTB.

Dyukyuu.

Oynkius. CriocoObl 3a1aHus, 00IaCTh
orpeiesieH s, 00J1acTh 3HAYCHHSI.

Oynkius. CoiicTBa GyHKINH.

OcHOBHBIE (DYHKIINH, UX CBOMCTBA U TPadHKH.

PacnoznaBanue rpaduKoB 1eMEeHTapHBIX
GyHKIHIA

Pewenue 3a0au PAa3H0oc0 muna.

3amauu Ha OBMKEHHE.

3amaun Ha IPOM3BOJUTEIBHOCTD TPYyAa. 3a1aun
Ha CPaBHEHNE BEJIMYHH.

3azlaq1/1 Ha MPOUCHTHI U YaCTH. 3azlaq1/1 Ha CMCCH
" CITJIaBBbI.

Apudmernueckas Iporpeccus .
I'eomeTprueckas mporpeccust

Hmozosaa konmponvuaa paboma
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Ananuz umozoeoii pavomot. Hmozoewlii ypox.

OINUCAHUE MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUSA
OBPA3OBATEJIBHOM JESATEJIBHOCTH.

IleuaTHBIE MOCOOHA

1. Iyouyein FO. I1. Anrebpa, 7 ki1.: Temarudeckue Tectsl / FO. I1. ly- auneiH, B. JI. Kporrays. — M.: IIpocsemenmue, 2011.

2. /lyouywin FO. I1. Anrebpa, 8 ki.: Tematnaeckue tectsl / FO. I1. Jymuner, B. JI. Kponrays. — M.: IIpoceemenne, 2011.

3. youywvin FO. I1. Anredpa, 9 ki.: tematuyeckue tectsl / 10. I1. Jymuupin, B. JI. Kponrays. — M.: IIpocsenienne, 2011.

4. JKoxos B. M. Anrebpa, 8 wi.: nmunakrudeckue marepuaisl / B. U. XKoxos, 0. H. Makapsiue, H. I'. Munmok. — M.:
IIpocsemenue, 2011.

5. JKoxoe B. H. Ypoku anre0psl B 7 i1.: kaura i yuureist / B. W. Koxos, JI. B. KpaitneBa. — M.: IIpocserienue, 2011.

6. JKoxos B. M. Ypoku anre0psl B 8 ki1.: kaura i yuureist / B. W. Xoxos, I'. J[. Kapramesa. — M.: [Ipocsenienne, 2011.

7. JKoxoe B. . Ypoxu anreops! B 9 ki.: kuura juist yautens / B. U. Xoxos, JI. b. Kpaiinesa. — M.: IIpocseuienue, 2011.

8. 36asuu JI. Y. Anrebpa, 7 .. nuaaktudeckue marepuansl / JI. . 3easuy, JI. B. Ky3uenosa, C. b. CyBopoBa. — M.:
IIpoceeuienue, 2011.

9. Maxapviues FO. H. Anrebpa 8 ki1.: yueOHUK [1Jist 001ieo0pa3oBaTenbHbix yupexaenuit / FO. H. Makapeiues, H. I'. Munmiok,
K. 1. He- mxos, C. b. CyBopoBa. — M.: IIpocBemenue, 2011.

10. Maxapwiues FO. H. Anrebpa, 7—9 Kj.: 3J€MEHTHl CTATHCTHKH W TCOPHU BEPOSTHOCTEH: ydeOHOe mocodme / FO. H.
Maxkapsrues, H. I'. Munarok. — M.: [Ipocsemienne, 2011.

11. Maxapuviues IO. H. Anrebpa, 7xi.: y4yeOHMK aist oOmeoOpasoBaTenbHbIX yupexiaenunit / FO. H. Maxkapsrues, H. T.
Munnrok, K. 1. He- mixos, C. b. CyBopoBa. — M.: [Ipocsemenue, 2011.

12. Maxapviues FO. U. Anrebpa, 9 xi.: yueOHuK st oOmeoOpasoBatenbHbIX yupexaenui / 0. H. Makapsues, H. T.
Munntoxk, K. 1. He- mikon, C. b. CyBopoBa. — M.: IIpocsemenue, 2011.

13. Maxapuviues 0. H. Anrebpa, 9xin.: nunaktudeckue mMarepuans/ 0. H. Maxkapsrues, H. I'. Munmok, JI. b. KpaiineBa. —
M.: IIpocseuienue, 2011.

14. Maxkapwiues FO. H. N3yuenue anredpsl B 7—9 ki1.: mocobue jursa yuureneit / }0. H. Makaperaes, H. I'. Munniox, C. b.
Cysoposa, U. C. IllnsikoBa. — M.: IIpocsemenue, 2011.

15. Munowx H. I'. Anrebpa, 7 xi1.: pabovast Tetpans, B 2 4./ H. I'. Munmiok, 1. C. lllnsikoBa. — M.: IIpocsemenne, 2011.

16. Munowx H. I'. AnreGpa, 8 ki1.: paboyas terpans, B 2 4. / H. I'. Munmiok, U.C.11neikoBa. — M.: IIpocBemenue, 2011.

17. Munowx H. I'. AnreGpa, 9 ki.: pabouas terpans, B 2 4./ H. I'. Munmiok, U.C.11neixkoBa. — M.: [IpocBemenue, 2011.




DJIeKTPOHHbIE y4eOHbIe Moco0us:
1. WurepakrusHas MareMatrka. 5-9 Kinacc. DNEKTPOHHOE yUeOHOE MOCOOKE ISl OCHOBHOM IIKOJBL M.,
000 «lpoday, OO0 «10C»,, 2002.
2. Maremaruxa. [Ipaktukym. 5-11 knaccel. Dnekrpornoe yuebHoe uznanue. M., 000 «JIpopa», OO0
«JIOC», 2003.

NHpopMaiuOHHO-KOMMYHUKATUBHbIE CPeCTBA:
1. Komneknust MmyapTaMeTuitHBIX ypokoB Kuprina n Medonus «Matemaruka. 5 kiace» (CB).
2. HarnsagHas MaTemMaTHKa.
Harnsauble nocoousi:
1. TTopTpeThl BETUKUX YICHBIX-MATEMATHKOB.
2. JIeMOHCTpaIMOHHbIC Ta0NuUIel 0 TeMaM: «JlecaTuunbie 1poduy, «CpaBHEHUE, CII0KECHUE U BRIYUTAHHC
Jpo0eii ¢ pa3HBIMH 3HAMEHATEIIMIY, «[IpAMOYTONBHBIN Mapauienenune sy, «YTIby, «JluarpaMmMen.
TexHUYECKHE CPENCTBA 00yYEHUS:
1. WurepaktuBHas qockKa.
2. Kommsrotep.
JlJ1st o0ecneyeHNs MIOOTBOPHOTO YU€OHOT0 MPOIecca MPeAnoIaraercs ucnoJIb30BaHue
HHGopMaUMU U MaTepUAJIOB cieayomux HHTepHeT - pecypcoB:
1 MunuctepctBo obpasosanust PO: http://www.innformika.ru /; http://www.ed.gov.ru/;
http://www.edu/ru/

2. TectupoBanue” - 11 xiaccsr: http://www.kokch.ru/cdo/

3. Tlenarormueckasi MacTepckas, ypoku B IHTepHeT u MHOTOE pyroe: http://teacher.fio.ru

4. Hossle TexHONOTWYU B 00pa3oBanuu: http://edu.secna.ru/main/

5. IlyreBomutens «B Mupe HayKm» AJISl IIKOJIBHUKOB:
http://www.uic.ssu.samara.ru/nauka/

6. Merasuuukinoneans Kupunia u Medoaus: http://mega.km.ru

7. CaiiTsl «HIUKIIONE TN, HaTpuMep: http://www.rubicon.ru/;

http://www.encyclopedia.ru

HNHTepHeT-caiiThl 4151 MATEMATHKOB:
www.ege.moipkro.ru
www.fipi.ru
www/ruedu.ru
WWW.Mioo.ru
www.lseptember.ru
www.math.ru
www.allmath.ru
Www.uztest.ru
http://www.catalog.alledu.ru/predmet/math/more2.html
http://shade.lcm.msu.ru:8080/index.jsp
http://wwwexponenta.ru/
http://comp-science.narod.ru/
http://methmath.chat.ru/index.html
http://www.mathnet.spb.ru/
http://vip.km.ru/vschool/demo/education.asp?subj=292
http://www.uchportal.ru/load/25-2-2/
http://www. mirurokov.ru/gdz-po-algebre-7-klass-mordkovich.html
http://www.zavuch.info/component/mtree/tochnie/algebra/algurok/
http://www.unimath.ru/?mode=1&idstructure=40000

HHJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUS KYPCA AJITEBPBI B 7-9 KIIACCAX

Brimyckauk Hayuutcs B 7-9 Kiaccax (IUIS HCIIOJNIB30BaHUS B TIOBCETHEBHOW JKM3HU M OOECIEUeHHs BO3MOXKHOCTHU
YCHENTHOTO MPOI0JDKEHNST 00pa3oBaHus Ha 0a30BOM YPOBHE)

DJieMeHTBI TEOPUH MHOKECTB H MAaTeMATHYECKOH JIOTUKH
OnepupoBath Ha 0a30BOM ypOBHE 1 MOHATHSIMH: MHOKECTBO, JJIEMEHT MHOYKECTBA, ITIOJIMHOKECTBO, TPUHAIJICKHOCTH;


http://www.innformika.ru/
http://www.ed.gov.ru/
http://www.edu/ru/
http://www.kokch.ru/cdo/
http://teacher.fio.ru/
http://edu.secna.ru/main/
http://www.uic.ssu.samara.ru/nauka/
http://mega.km.ru/
http://www.rubicon.ru/
http://www.encyclopedia.ru/
http://www.google.com/url?q=http%3A%2F%2Fwww.ege.moipkro.ru&sa=D&sntz=1&usg=AFQjCNExm1kymBb7fqYIXskT82yNn0vBjw
http://www.google.com/url?q=http%3A%2F%2Fwww.fipi.ru&sa=D&sntz=1&usg=AFQjCNEr4FGpsE4O5YN_kbWDp04__ZUWfA
http://www.google.com/url?q=http%3A%2F%2Fwww.1september.ru&sa=D&sntz=1&usg=AFQjCNHjEFgH2jam8EllhScnlnGXIzK4pQ
http://www.google.com/url?q=http%3A%2F%2Fwww.allmath.ru&sa=D&sntz=1&usg=AFQjCNFewweaq0CEpz-GtAVVZk_m5kwFHA
http://www.google.com/url?q=http%3A%2F%2Fshade.lcm.msu.ru%3A8080%2Findex.jsp&sa=D&sntz=1&usg=AFQjCNH41sE3qvrpksbYFA3rccX9arIugg
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3a/1aBaTh MHOXKECTBA MEPEUNCICHUEM UX JIEMEHTOB;
HaXOAWTH TiepeceveHne, 00ObeIMHEeHNE, IOAMHOKECTBO B MIPOCTEHIIINX CUTYAITUIX;
OTepHUpoOBaTh HAa 0A30BOM YPOBHE NOHSATHAMU: ONpEACICHUE, aKCHOMa, TeopeMa, JOKa3aTelbCTBO;
MIPUBOAUTH MIPUMEPHI M KOHTPIIPUMEPHI TSI TOATBEPKHEHUS CBOMX BBHICKA3BIBAHHM.
B nosceonesnoti srcusnu u npu uzyueHuu opyaux npeomemos:
UCIIOJIb30BaTh rpaduyeckoe MpeacTaBlIeHHe MHOXKECTB ISl OMMCAHUs PEaNbHBIX MPOLECCOB H SIBICHUN, IPU PEeILICHUN
3a/1a4 IPyrux y4eOHBIX PEMETOB.
Yuciaa
OmneprpoBath Ha 0a30BOM ypOBHE MOHATHSAMH: HATYPAJIBFHOE YHCIO, IIEJI0€ YHCIO0, OOBIKHOBEHHAS IPO0b, JecsTHIHAs
Ipo0b, CMEITaHHasl Ipo0b, PaMOHATLHOE YUCIIO, apH(PMETHICSCKII KBaPAaTHBIN KOPEHbD;,
UCIOJIb30BaTh CBOMCTBA YMCEN U MpaBWIa AEUCTBUM MPHU BBIITOJHEHUH BBIYMCICHUH;
MCTIOTB30BaTh MPU3HAKHU JACIUMOCTH Ha 2, 5, 3, 9, 10 mpu BRITOITHEHUH BRIYUCICHUN U PEIICHNH HECTIOKHBIX 33/1a4;
BBITOIHSTH OKPYIJIEHHE PallMOHAIBHBIX YHCEN B COOTBETCTBUHU C MPABUIIAMH;
OILICHMBATh 3HAYEHHE KBAJPAaTHOTO KOPHS U3 MOJOKUTENBLHOTO LIEIO0T0 YHCa;
pacro3HaBaTh pallMOHAJIBHBIE H HPPAIlHOHAIBHBIE YHCIIA;
CpPaBHMBATH YHCIIA.
B nosceonesnoti srcusnu u npu uzyueHuu opyaux npeomemos:
OIIEHMBATh PE3yJIbTaThl BHIUNCICHUN TIPY PEUICHUH TPAKTUYECKUX 3aj1a4;
BBITOHSTH CPABHEHNE YHCEI B PEATIbHBIX CUTYaAIUSX;
COCTaBIISITh YUCIIOBBIC BEIPAKCHHS TIPH PEIICHUH NMPAKTHYECKUX 3a/1a4 U 337249 U3 APYTUX YIeOHBIX MPEIMETOB.
ToxnecTBeHHbIE MPeodpa3oBaHusl
BrInomHATE HECIOXKHBIE TTPeoOpa3oBaHUs I BRIYUCICHIS 3HAYSHHI YACIOBBIX BBIPAKEHUH, COJIEPIKAIINX CTETICHH C
HATYpaJLHBIM MTOKa3aTeNleM, CTEIICHH C IEJIBIM OTPUIATEIFHBIM MTOKa3aTelNeM;
BBITIOJTHSATH HECIIOXKHBIE TPe0OPa30BaHMs LENBbIX BEIPAKEHHH: PACKPBIBATh CKOOKH, IPUBOAUTH MOTOOHBIE CaracMbie;
MCTIONB30BaTh (YOPMYIIBI COKPAIIEHHOTO YMHOXKEHHS (KBaJgpaT CyMMBI, KBaIpaT pa3HOCTH, Pa3HOCTh KBAJPATOB) IS
YIPOILECHUS BBIYMCIEHUNA 3HAYEHNUN BBIPAXKEHUI;
BBITIOJTHSTH HECIIOXKHBIE TPE00pa30BaHUs IPOOHO-IMHEHHBIX BRIPAKEHUH U BHIPAXKEHUH C KBAIPATHBIMH KOPHSIMH.
B nosceonesnoii srcuznu u npu uzyueHuu opyaux npeomemos:
MTOHUMATh CMBICJI 3aIIMCH YUCJIa B CTAaHJAPTHOM BH/IE;
OTIepUPOBATh Ha 0A30BOM YPOBHE TIOHATHEM «CTaHJIAPTHAS 3aITUCHh YUCIIAY.
YpaBHeHNs M HEpaBEeHCTBA
OnepupoBats Ha 0a30BOM YPOBHE IMOHATHSIMH: PABEHCTBO, YHCIOBOE PABEHCTBO, YPAaBHEHHE, KOPEHb YPaBHEHHS,
pellleHne ypaBHEeHHs, YUCIOBOE HEPaBEHCTBO, HEPABEHCTBO, PEIICHNE HEPABEHCTBA,
MIPOBEPSTH CIIPABEIMBOCT YHMCIOBBIX PABEHCTB M HEPABEHCTB;
pelaTs INHEeHbIe HePaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOSIINECS K JINHEHHBIM;
pelaTh CUCTEMbI HECIIOKHBIX JMHEWHBIX YpaBHEHHUH, HEPABEHCTB;
MIPOBEPSTH, ABJSETCS JIM JAHHOE YNCIIO PEIIeHNEM YpaBHEHHS (HEpaBEHCTBA);
pelIaTs KBaJpaTHbIe ypaBHEHHS 110 (pOpMyIie KOpHEH KBaJpaTHOTO YpaBHEHUS;
n300paxkaTh pEUICHUS] HEPABEHCTB M UX CUCTEM Ha YHCIIOBOH MPSIMON.
B nosceomnesnoii srcusnu u npu uzyueHuu Opyaux npeomemos:
COCTABIISITh U PENIaTh JTMHECHHbBIE YPABHEHNUS TIPU PEIICHUH 32124, BO3HUKAIOIIHUX B JAPYTHX YYeOHBIX TpeMETax.
DYyHKUNHU
Haxonuts 3HaueHne QyHKINH 110 33JaHHOMY 3HAYEHUIO apTyMEHTa;
HAXOJIUTh 3HAYEHUE apTyMEHTa 110 33JIAHHOMY 3HaYeHUIO (YHKIIUH B HECIIOMKHBIX CHTYaITHSIX;
ONpEACATh TOJIOKEHUE TOYKM MO €€ KOoopAuHaTaM, KOOpJAWHAThI TOYKH MO €€ IOJIOKEHUI0 Ha KOOpAMHATHOM
TUIOCKOCTH;
1o rpaduKy HaXOJUTh 00JIACTH ONPE/ICIICHUS, MHOKECTBO 3HAUCHU, HYITH (QYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
NPOMEXYTKHM BO3pacTaHus U yObIBaHUS, HanOOJbIlee U HAaMMEHbIIee 3HaUeHUs QyHKIINY;
CTPOUTH rpauK TUHEHHOHN (PyHKIINH;
NPOBEPSITh, SIBIACTCS JH AaHHBIA rpaduk rpadukoM 3agaHHOW (GyHKUMM (IMHEWHOW, KBaapaTHYHOW, oOpaTHOMN
NPONOPLUOHAIBEHOCTH);
OTIpeACTATH MPUOIMKEHHBIE 3HAYSHHUS KOOPAMHAT TOUKH IepeceueHus rpapukoB (QyHKITHIT;
onepupoBaTh Ha 0Aa30BOM YpOBHE MOHATHSMH: TOCIIEAOBATEIbHOCTD, apuMeTHIEeCKas MPOrpeccus, reoMeTpuiecKas
MIPOrpeccus;



pelmaTh 3aJadud Ha TMPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITH MOJNyYeH HEMOCPEACTBEHHBIM MOACYETOM Oe3
MPUMEHEHUS POPMYII.
B nosceonesnoui srcusnu u npu uzyuenuu Opyux npeomemos:
WCIIONB30BaTh Tpa(uKH peanbHBIX MPOIECCOB W 3aBHCHMOCTEH IUIA ONpEeAeNieHHs WX CBOWCTB (HamOoJsblINe |
HAaUMEHbBIIINE 3HAYEHUS, IMPOMEXYTKH BO3pAcCTaHUS M YOBIBAaHUS, OOJACTH TOJOKUTENBHBIX W OTPUIATEIBHBIX
3HAUYECHUH U T.I1.);
WCTIOJI30BaTh CBOMCTBA TMHEWHOHN (PYHKIIMH U ee Tpa(yK Py pelIeHnH 3a7ad U3 APYTUX yIeOHBIX MPEIMETOB.
CraTHCTHKA ¥ TeOpHUs BepPOSITHOCTeEH
Nmetrs mpencTaBIeHre O CTATUCTUYECKUX XapaKTEPHUCTHUKAX, BEPOSTHOCTH CIYYAHOTO COOBITHS, KOMOMHATOPHBIX
3a/1a4ax;
pelmaTh MpocTelInne KOMOMHATOPHBIE 331a4H METOIOM IPSIMOTO M OPraHU30BaHHOTO TIepedopa;
MIPEJICTABIIATE JaHHBIE B BUJE TaONIUII, THarpamm, rpadukoB;
YUTaTh HHPOPMALIUIO, IPEACTABICHHYIO B BUJE TaOJIHIIBL, AUArPaMMBI, Tpaduka;
OTIPEJIENISATE OCHOBHBIE CTATUCTHYECKHE XaPaKTEPUCTHKH YHCIOBBIX HAOOPOB;
OIIEHHBATH BEPOSTHOCTH COOBITHS B MIPOCTEHIIINX CIyJasiX;
UMETh TPE/ICTaBICHHE O POJIU 3aKOHA OOJIBIINX YHCENT B MACCOBBIX SIBJICHUSIX.
B nosceonesnoii srcusnu u npu uzyueHuu Opyaux npeomemos.
OLICHMBATh KOJUYECTBO BO3MOKHBIX BApUAHTOB METOJIOM Tepedopa;
UMETh TPE/ICTaBIICHUE O POJIU MPAKTHYECKH JOCTOBEPHBIX U MaJIOBEPOSTHBIX COOBITHI;
CpaBHUBATh OCHOBHBIC CTATUCTHYECKHE XapPAKTEPUCTHUKH, MOIYYEHHBIE B IMPOLIECCE PELICHHs MPUKIAAHOU 3aJaud,
M3YYEHUS pPeabHOIO SBICHUS;
OIICHHBATH BEPOSTHOCTH PEANTBHBIX COOBITUH U SBICHUH B HECIIOXKHBIX CUTYAIUIX.
TekcroBble 32724
Pemrate HecnOXXHBIE CIO’KETHBIE 33714kl Pa3HBIX THIIOB HA Bce apU(pMETHICCKUE ICHCTBUS;
CTPOUTHh MOJIENTb YCIIOBHS 331a49H (B BUIE TaOJHUIIBL, CXEMBI, PUCYHKA WM yPaBHEHWsI), B KOTOPOH JaHbI 3HAUEHUS ABYX
U3 TPEX B3aUMOCBSI3aHHBIX BEJIMUYMH, C IIEJIBIO [TOMCKA PEIIEHUS 331a4H;
OCYIIECTBIIATH CIIOCOO MOMCKA PEIIeHHS 33/1a9, B KOTOPOM PacCyKIEHUE CTPOUTCS OT YCIOBHA K TPEOOBAHUIO HITH OT
TpeOOBaHUS K YCIOBHIO;
COCTaBJIATH IJIAH PeIleHus 3a/1a4H;
BBIJICJIATH 3Tallbl pELICHUS 3a0a4H;
MHTEPIPETUPOBATH BRIYUCIUTENbHBIE PE3YIbTATHI B 3a/1a4€, UCCIEA0BATh MOJTYUYEHHOE peIlIeHUe 3a/1a4H;
3HATPH pPa3IN4Ne CKOPOCTeH 00BEKTa B CTOSTUEH BOJIE, IPOTHUB TEUEHUS U 110 TCUCHHIO PEKH;
pelaTh 3aa4y Ha HaX0XKACHHE YaCTH YKCIIa U YUcia 10 €ro 4acTy;
pemaTh 3a7aun pa3HbIX TUMOB (Ha paboTy, Ha MOKYIIKH, Ha JBMKEHHE), CBSA3BIBAIOIINX TPU BEIMYUHBI, BBIACIATH 3TH
BEJIMYMHBI U OTHOUICHUSI MEXY HUMU;
HaXOAWTh MPOLEHT OT YHCJa, YUCJIO MO MPOLEHTY OT HEro, HaXOAWTh MPOIEHTHOE CHIDKEHHE WM TPOIEHTHOE
MOBBIIICHNE BETMYUHBI;
pelaTh HECIOXKHBIE JIOTHUECKHUE 3a4a4d METOIOM PACCYKACHUM.
B nosceonesnoui srcuznu u npu uzyyenuu opy2ux npeomemos:
BBIJIBUTaTh TUTIOTE3HI O BO3MOXKHBIX IIPEISTbHBIX 3HAYCHHUSIX NCKOMBIX B 3ajlade BEIMYNH (IeNaTh MPUKUAKY ).
Hcropus maTeMaTuKH
OnuceIBaTh OTAENbHBIE BBIJIAIONINECS PE3YIbTAaThl, TOMyUYeHHBIE B X0/I€ Pa3BUTHSI MaTEMAaTHKH KaK HAYKH;
3HaTh NPUMEPHl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB, B CBS3U C OTEUECTBEHHON U BCEMUPHOU UCTOPUEH;
MMOHUMATh POJIb MaTEMAaTHKU B pa3BuTHH Poccun.
Metoabl MaTeMAaTHKH
Bribupate moaxoAsuii H3y4eHHBI METO/L AJIsl PEIICHUH U3Y4YEeHHBIX THIIOB MaTeMaTHUECKUX 33/1a4;
IIpuBoaUTE TpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B OKPYKAIOIIEH IEHCTBUTEIBHOCTH M IIPOU3BEIECHUAX
UCKYCCTBA.
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