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PABOYAS IMPOTPAMMA «AJITEBPA»

7-9-1 Kjacchbl
[Iporpamma cocTaBiieHa B COOTBETCTBUU C TpeOoBaHUsAMH DeiepaibHOro rocy1apcTBEHHOTO 00pa30BaTEeIbHOTO CTaHIapTa BTOPOTO MOKOJICHUSI OCHOBHOTO

o0miero o0pa3oBaHuUs MO0 MaTEMaTHKE:

1. ®enepanpHbIil TOCyIapCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT OCHOBHOT'O O0IIero oOpa3oBaHus, YTBEPKIEHHBIN NprukazoM MuHucTepcTBa 0Opa3oBaHUs U
Hayku Poccum ot 17.12.2010 . Ne 1897.

2. TlpumepHO#i OCHOBHO# 00pa30BaTENBHOM MPOTPaMMbI OCHOBHOTO 00111eT0o 00pa3oBaHus (caidT: PeecTp mprMepHBIX OCHOBHBIX 001I€00pa30BaTeIbHBIX

nporpamm http://fgosreestr.ru/registry/primernaya-osnovnayaobrazovatelnaya-programma-osnovnogo-obshhego-obrazovaniya-3/)

3. ABTOpcko#i mporpamMMbel Matematuka : paboune mporpammbl : 5—11 knaceel / A. I'. Mep3snsik, B. B. Ionouckwuii, M. C. Skup, E. B. Byiiko. — 2-e u3n.,
nepepad. — M. : Benrana-I'pad, 2017. — 164 c.

4. PernonanwsHOE conepkannu oopazoaHus B koHTekcTe @I'OC ocHOBHOTO 0011eT0 0OpazoBanus, 2012

5. YueOnsiii iian u Kanenmapusiii rpad@uk MyHUIIMIIAIIBHOTO OFO/KETHOTO 0011e00pazoBaTesibHOTO yupexacHus «IlykcuHckas cpemsssi mkosay» Ha 2022-

2023 y4eOHsbIii TO1

B naHHBIX TOKYyMEHTaxX yYUTHIBAIOTCSI OCHOBHBIEC MJIeU U MOJoxeHus [IporpaMMel pa3BuTus u GopMHUpOBaHUS YHUBEPCAIBHBIX YU€OHBIX JEHCTBUM AJist
OCHOBHOTO 0011ero o0pa3oBanusi. Co3HaTENbHOE OBJIAJICHUE YUAIIUMUCS CUCTEMOH anredpandeckux 3HaHUN U yMEHUH HEOOXOAUMO B TOBCEIHEBHOM KHU3HU JUIS
W3YYEHHUS CMEXKHBIX JUCIUILIAH U IPOAOJKEHUS 00pa30BaHHUS.

[IpakTHyeckas 3HaYMMOCTh LIKOJIBHOTO Kypca anreOpbl 00yclIOBIeHa TeM, YTO €€ 0OBEKTOM SIBIISIFOTCS KOJIMYECTBEHHBIE OTHOIICHUSI IEHCTBUTEIBHOTO
Mupa. Maremarudeckasi OArOTOBKa HEOOX0AUMA ISl TOHUMAHUS MPUHIIUIIOB YCTPOUCTBA U MCIOJIb30BaHUS COBPEMEHHON TEXHUKHU, BOCIIPUATUS HAyYHBIX U
TEXHUYECKUX MOHATUM U ujaed. Maremaruka sBISIETCSl A3BIKOM HAayKd M TeXHUKUA. C €€ MOMOILBI0 MOJENIHPYIOTCS M U3Yy4aloTCsd SIBJIEHUS W TPOLECCHI,
MIPOUCXOSIINE B IPUPO/IE.

Anrebpa sBIsSETCS OJTHUM U3 OTIOPHBIX MPEAMETOB OCHOBHOM IIKOJIBI: OHA 00eCTIeUnBaeT U3yUeHUE IPYTUX AUCIUIUIMH. B repByio ouepeib 3T0 OTHOCUTCS

K IMpeaAMETaM €CTCCTBCHHO — HAYYHOI'O0 IHKJId, B YaCTHOCTHU K (I)I/I3I/IK6, I/IH(I)OpMaTI/IKe. PazButne 10ruuecKoro MbIIICHUS yqamuxcs mnpu 06y‘-ICHI/II/I anrere


http://fgosreestr.ru/registry/primernaya-osnovnayaobrazovatelnaya-programma-osnovnogo-obshhego-obrazovaniya-3/)

CIOCOOCTBYET YCBOCHHIO MPEIMETOB TYMAHUTAPHOTO IUKJA. [IpakTHueckne yMEHHS W HABBIKH alreOpamyecKoro Xapakrepa HeOOXOIUMBI JJis TPYIOBOU H
npodeccnoHABHOM MOATOTOBKH IIIKOJILHUKOB.

Pa3BuTHe y yqanmxcs npaBUiIbHbBIX IPEACTABICHUN O CYIIHOCTU U MIPOMCXO0XKIECHUH areOpandecKkrux abcTpaKkIMii, COOTHOLLIEHUH PEATbHOTO U HJI€AJIbHOTO,
XapakTepe OTpPaKEHMsI MaTeMaTUYECKON HayKoW SBJIIEHUH M IPOLIECCOB PEAJbHOIO MHpa, MECTe aiaredpbl B CHCTEME HAyK U POJIM MaTeMaTH4ECKOIro
MOJCIMPOBAHUS B HAYYHOM IMO3HAHWU U B ITPAKTHUKE CHOCO6CTByeT (1)OpMI/Ip0BaHI/IIO HAay4YHOI'O MUPOBO33PCHUSA YHAIUXCA U KaUCCTB MBIIIJICHUA, HCO6XOIII/IMI)IX
JUTSI aJIafiTalldd B COBPEMEHHOM UH(POPMAIIMOHHOM OOIIECTRBE.

TpeOyst oT yyamuxcss yMCTBEHHBIX U BOJIEBBIX YCUJIMH, KOHIIEHTPALMN BHUMAHUS1, aKTUBHOCTH Pa3BUTOr0 BOOOpakeHus, airedpa pa3BUBaeT HpaBCTBEHHBIE
YCPThl JIUYHOCTHU (HaCTOI\/JI‘-II/IBOCTI:, OEJICYCTPEMIICHHOCTD, TBOPYCCKYIHO AKTHUBHOCTH, CaAMOCTOATCIBHOCTb, OTBCTCTBCHHOCTD, pr210J'IIO6I/Ie, AUCHUILUINHY H
KPUTHYHOCTH MBH_HJ'IGHI/ISI) U YMCHHC aprymCeHTHPOBAHO OTCTAaMBATb CBOW B3IJIAAbI U y6e)KJIeHI/I$I, a TaKXXe CII0OCOOHOCTH MIPpUHUMATh CAMOCTOATCIIBHBIC
petenus.

N3ydenue anredpbl, QyHKIUN, BEPOSATHOCTH M CTATUCTHKU CYIIECTBEHHO PACLIUPSIET KPYro3op ydalluxcs, 3HAKOMS MX C MHAYKIHMEW W JeTyKIIH ei,
00001IeHEM W KOHKPETH3alliel, aHaJIM30M M CHHTE30M, KilaccupuKanue U cucteMaTu3alyeii, abcrparupoBaHieM, aHAIOTHEH. AKTUBHOE MCTIOJNb30BaHUE
3aJla4 Ha BceX dTanax yueOHOro mpoiiecca pa3BuBaeT TBOPUYECKUE CIIOCOOHOCTH HIKOJIbHUKOB.

N3yuenue anredpsl mo3BosisieT (OpMUPOBATH YMEHHUS M HABBIKM YMCTBEHHOTO TpyJa — IUIAHUPOBAHUE CBOEH pabOThI, MOMCK pAllMOHATIbHBIX MyTel eé
BBITIOJIHEHUS, KPUTHYECKasl OIIEHKa pe3yiabTaToB. B mpoiiecce u3ydeHHs aiareOpbl MIKOJIbHUKH JOJKHBI HAYYUTHCS H3JIaraTh CBOM MBICIH SICHO H
MCYEpIBIBAIOIIIE, TAKOHUYHO U EMKO, TPUOOPECTH HABBIKH YETKOT0, aKKYPaTHOTO M I'PaMOTHOTO BBIMOJIHEHHUS MaTeMaTHUYECKUX 3aruceil.

Baxkneiimeit 3agaueil IMIKOJIBHOTO Kypca anreOpbl SBISETCS pPa3BUTHE JIOTMYECKOTO MbIIUIeHHs Yydamuxca. Camu OOBEKThl MaTeMaTH4YeCKHX
YMO3aKIIOUYEeHUH U MpUHATHIE B aireOpe MpaBuiia UX KOHCTPYMPOBAHUS CHOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHUN OOOCHOBBIBATH U JOKA3bIBATh CY>KICHHS,
MPUBOJIUTH YETKUE OMPEIENICHUs, Pa3BUBAIOT JIOTHYECKYI0 MHTYUIIMIO, KPaTKO M HATJSJHO PACKPBIBAIOT MEXaHW3M JIOTMYECKHUX IMOCTPOCHHM W y4yaT UX
npuMeHeHnto. Tem cambpiM anredpa 3aHUMAaeT OJHO M3 BEAYIIUX MECT B (DOPMUPOBAHUU HAYUHO-TEOPETUYECKOTO MBIIIJICHHUS IIKOJBHUKOB. PackpbiBas
BHYTPEHHIOIO TAPMOHHIO MaTeMaTUKH, (OPMUPYsSI TOHUMaHUE KPacOThl M U3AIIECTBA MATEMAaTUYECKUX PACCYKJICHUH, anredpa BHOCUT 3HAYUTENbHBIN BKIa/l B

9CTECTUYCCKOC BOCIIMTAHUC YUAIIUXCA.

|. [TosicHUTENBHAS 3aNIMCKA



Kypc anredpsr 7 — 9 knaccoB siBiseTcsi 6a30BbIM Ul MaTEMAaTHYECKOTO 00pa30BaHMs M Pa3BUTHUS MIKOJIBHUKOB. AJNreOpondeckue 3HaHusI He0OX0IUMbI
T W3ydeHHsI TeoMeTpun B 7 — 9 Kitaccax, anreOpbl 1 MaremaThueckoro aHanms3a B 10 — 11 kmaccax, a Takke M3y4eHHUs CMEKHBIX AUCHUILIUH. [Ipu sTOM
YUUTBIBAIOTCS IOMUHUPYIOIIKAE MU M TOJOXEHHUS MPOTPaMMbI pa3BUTHS W (OPMHUPOBAHUS YHUBEPCAIBHBIX y4EOHBIX NEHCTBHU JJISi OCHOBHOTO OOIIETO
o0Opa3oBaHus, KOTOpbIe 00ecreuynBarOT (HOPMUPOBAHHE POCCUHCKON T'PaKTAHCKOW HICHTUYHOCTH, KOMMYHUKATHBHBIX KAa4e€CTB JIMYHOCTH U CIIOCOOCTBYIOT
(OpMUPOBAHUIO KITFOYEBON KOMIICTCHIIUN — YMEHUsL YUUMbCAL.

B ocHoBy Hacrosmieli mporpaMMbl 1oJiokeHo DyHAaMEHTalIbHOE SIAPO CoJiepKaHusi oOiiero odpazoBaHusi, TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
00pazoBaTebHON MPOrpaMMbl OCHOBHOTO O0IIIero 0Opa3oBaHusl, MPEICTABICHHBIE B (DeiepaIbHOM roCyITapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE OCHOBHOTO
oOuiero o6pa3oBaHus, ¢ y4€TOM MPUEMCTBEHHOCTH C MPUMEPHBIMU MpOorpaMMaMH Ui HadaJlbHOTO 0011ero o0pa3oBaHus 10 MaTeMaTHKE.

[IpakTHyeckas 3HAUMMOCTh HIKOJILHOTO Kypca aiaredpbl 7— 9 KIacCOB COCTOUT B TOM, YTO MPEIMETOM €ro M3Y4YEeHHMs SIBJISIOTCS KOJIMYECTBEHHbBIE
OTHOIIEHUS U MPOLECCHl PEaIbHOTO MHpa, ONKMCAaHHbIE MaTEMaTHUYECKUMH MOoJeNsiMU. B coBpeMeHHOM o0IiecTBe MaTeMaTHuecKas MOAr0TOBKAa Heo0Xoauma
Ka)KJJOMY YEJIOBEKY, TaK KaKk MaTeMaTHKa MIPUCYTCTBYET BO BceX chepax 4eIoBEUEeCKON NesITeNbHOCTH.

OpHOl M3 OCHOBHBIX LI€Niell M3ydeHHus anreOphl SBJISETCS pa3BUTHE MBINUIEHHA. B mpouecce u3ydeHus anreOpbl (oOpMUpYETCsl JOTHYECKOE U
AITOPUTMUYECKOE MBILIJICHHE, a TAK)KE TaKHe KaueCTBA MBILUICHUS, KaK CHJIa M THOKOCTh, KOHCTPYKTUBHOCTh U KPUTUYHOCTB. [[71s1 amanTanuu B COBpEMEHHOM
MH(OPMALMOHHOM OOIIECTBE BaXXHBIM (DaKTOpOM sBisSeTCS (OPMUPOBAHHME MAaTEMAaTHUYECKOTO CTWJIS MBIIIJICHHS, BKIIOYAIOMIET0 B ce0S WHIYKIHUIO U
JeIyKIUI0, 000IIeHNEe U KOHKPETU3AIMIO, aHAIN3 U CUHTE3, KJIacCU(PUKAINIO U CUCTEeMAaTU3allNI0, a0CTparupoBaHue U aHaloruto. T

OOyuenue anredOpe AaéT BO3MOXKHOCTh YYalllUMCA HAy4YUTHCS IUIAHUPOBATh CBOIO JIEATEIbHOCTh, KPUTHUYECKH OLIGHHWBATh €€, MNPUHUMATD
CaMOCTOSITENIbHBIE PEIICHUs, OTCTauBaTh CBOM B3TJISAAbl M yOSKIEHUS. Yualluecs, B IMpoliecce M3ydeHHs anreOpbl, yyaTcsl H3jaraTh CBOM MBICIIU SICHO U
MCYEpIBIBAIOIIE, MPUOOPETAIOT HABBIKU YETKOTO M TPAMOTHOTO BBITIOJHEHHUS MaTeMAaTUYECKUX 3alMCcei, MPU 3TOM HCIOJb30BaHUE MATEMaTHYECKOTO S3bIKa
MO3BOJISIET Pa3BUBATH Y IIKOJIBHUKOB IPAMOTHYIO YCTHYIO U TUCbMEHHYIO PEUb.

dopmupyeT y ydamuxcsi npejicTaBieHHue o0 anredpe Kak YacTH OOIIeYelOBEYeCKOW KYIbTYphl M 3HAKOMCTBO C HCTOpUEH pa3BUTHUS alreOpbl Kak
HayKd. 3HaYMTEIbHOE BHUMAHUE B M3JIOKEHHH TEOPETHYECKOro MaTepualla Kypca yJenseTcs ero MOTHBAIMU, PACKPBITUIO CYTH OCHOBHBIX MOHSTHI, HIEH,
MeToJI0B. O0ydyeHHe MOCTPOCHO Ha 0a3e TEOpUH DPa3BUBAIOIIETO OOYy4YEHMs, YTO JIOCTUTAETCSl OCOOCHHOCTSIMM M3JIOKEHHUS TEOPETHUYECKOro Marepuania U
yIpa)KHEHUSIMU Ha CpaHEHME, aHAJIU3, BbIIEJICHUE IJIABHOTO, YCTAaHOBJICHUE CBsA3eH, Kilaccu(uKaluio, o0oeHre U cucteMaTu3annio. Oco0o akIeHTHPYIOTCS
coJiepKaTelbHOE PACKPBITHE MaTeMaTWYeCKUX MOHSATHH, TOJKOBAaHHE CYHIHOCTH MaTeMaTHUECKHMX METOJOB M OO0JacTH MX NPUMEHEHHUS IEMOHCTpaLus

BO3MOJKHOCTEH NMPUMCHCHUA TCOPCTUUCCKUX 3HAHMUHU 1A PCIICHUA paBHOO6pa3HLIX 3ala4 MPUKIIaIHOTO XapaKTepa, HAIIPUMEP PCIICHUA TCKCTOBBIX 3a/a4,



JICHEKHBIX W TPOIEHTHBIX PAcyeTOB, YMEHHE I0JIb30BAaThCSl KOJMYECTBEHHOW HH(pOpMAIMe, MPeICTaBICHHOW B PAa3IMYHBIX (GOopMax, YMEHHE YHUTaTh
rpaduku. Oco3Hanue oOIIero, CyIIECTBEHHOTO SBJISIETCSI OCHOBHOW 0a30i JUIs pelIeHus ynpakHeH!. Ba)kHO IpUBOANTH JeTalbHBIC TOSACHEHUS K PELICHUIO
TUIOBBIX YINPAKHEHUH. ODTUM pacKpbIBAaeTCsl CyTh METOJa, MOJAXOJAd, MpeAsaracrcs ajlropuTM WIM 3BPUCTHYECKAas CXeMa pEIIeHUs YHpaKHEHUMN
OIPENEIEHHOTO THIIA.

B ocHOBY HacToOsIIIel TPOrpaMMbl HOJIOKEHBI NT€JarOrMuecKrue U JUAaKTUYECKUEe IPUHIIMIIBI BAPUATUBHOTO Pa3BUBAIOLIEr0 00pa3oBaHus, U3JI0KEHHbIE
B KOHLIENIMHU 00pa3oBaTenbHOM nporpamMmsl «llepcriekTHBHAS MIKOJIay», U COBPEMEHHBIE TUAAKTUKO-TICUXOJIOTUYECKUE TEH/IEHIIUH, CBSI3aHHbIE C BAPUATUBHBIM
pa3BuBaromMM obpazoBanueM u TpedoBanusimMu OI'OC.

A. JINYHOCTHO OPMEHTHPOBAHHbIE PUHIUIIBI: IPUHIUIT alalTUBHOCTH; IPUHLIUIT PA3BUTHS; MPUHIIUI KOMPOPTHOCTH IpoLiecca 00y4eHHUs.

b. KyabTypHo opueHTHMpOBaHHbIe NPUHLIMIIbI: TPUHIIMII 1IEJIOCTHON KapTUHBI MUPA; MPUHIUI I[EJIOCTHOCTH COJIEp’KaHUs 00pa30BaHUs; MPUHIHII
CUCTEMATUYHOCTH; TPUHIUI CMBICIIOBOTO OTHOLIEHUS K MHUPY; MPHUHIMI OPUEHTHUPOBOUHON (GYHKIMM 3HAHUN; NPUHIUI OMNOPHl Ha KYJIbTYpY Kak
MHPOBO33PEHHE U KaK KYJIbTYPHBIN CTEPEOTHII.

B. JlesATeJJbHOCTHO OpPMEHTHPOBAHHbIE NMPUHUMIbI: MPUHIUI OOy4YEHHUs NEATEIbHOCTH; MPUHLUI YIPaBIAEMOTO IMEpexoAa OT IESATEIbHOCTH B
y4eOHOM CUTyalluu K AEATEIIBHOCTH B )KU3HEHHOM CUTYalluy; IPUHLIUI NIEPEX0/a OT COBMECTHOM y4eOHO-I03HABATENBHOM IEATENIBHOCTH K CAaMOCTOSITEIbHON
JeATeNbHOCTH ydalerocs (30Ha OiMrKaiIlero pa3BUTHSA); MPHUHIUI ONOPBI HA MPOLECCHl CIIOHTAHHOTO Pa3BUTHS; NPUHIMI (OPMHUPOBAHUS NOTPEOHOCTH B

TBOPYCCTBC U YMGHI/Iﬁ TBOpYCCTBA.

MaremaTudeckoe O6pa3OBaHI/Ie SBJIIETCS 0053aTEIbHON U HEOTHEMIIEMOM YaCThIO 0611_[61"0 06pa3OBaHI/I$I Ha BCCX CTYICHAX IIKOJIBI. O6y‘ICHI/Ie

MaTeMaTHUKE B OCHOBHOM IIIKOJIE HaIpaBJICHO HAa JOCTUIKCHUC CIICAYIOIINX 146]1612.’

1) 6 nanpasnenuu MUHOCMHO20 PA3GUMUSL:
e ®dopMupOBaHHE MPEACTABICHUI O MaTeMaTHKE KaK YaCTH OOIIEYEI0BEYECKON KYIbTYpPhI, O 3HAUUMOCTH MaTEeMaTUKU B Pa3BUTHH IUBUIU3ALIUU
Y COBPEMEHHOI'0 00IIECTBa;
e Pa3BuTHE TOTUYECKOTO U KPUTHUECKOTO MBIIIUICHUS, KYAbTYPhl PEUH, CIIOCOOHOCTH K YMCTBEHHOMY KCIIEPUMEHTY;
e ®DopMHpPOBAHHE WHTEIEKTYabHON Y€CTHOCTU U OOBEKTUBHOCTH, CIIOCOOHOCTH K MPEOJONICHUIO MBICTUTENBHBIX CTEPEOTHUIIOB, BBHITEKAIOIINX
13 OOBIJICHHOTO OTIBITA;

e BocnuraHue Ka4ecTB JJUYHOCTH, OGGCHG‘II/IBaIOH_[I/IX COHUAJIbHYIO MO6I/IHBHOCTL, CIIOCOOHOCTH MNPpUHUMATh CAMOCTOATCIIbHBIC PCIICHUA



e @DopMHpPOBAHUE KAUECTB MBIIUICHUS, HEOOXOAUMBIX JUIA a/IaliTAllui B COBPEMEHHOM HH()OPMAITMOHHOM OOIIECTBE;
e Pa3BuTHe HHTEpEca K MaTEMaTHYECKOMY TBOPUECTBY U MAaTEMaTHUECKUX CIIOCOOHOCTEIH;
2) 6 MemanpeomMemHoM HANPAGeHUU:
e PasBurue npeacTaBiIeHUN 0 MaTeMaTHKE Kak (JOpMe ONMCAHMS M METO/Ie TIO3HAHMS ACHCTBUTEIBHOCTH, CO3aHNE YCIOBHNA TSI IPUOOPETEHHUS
IIEPBOHAYAIIBHOTO OIbITA MATEMATUYECKOTO MOAEIUPOBAHUS;
e  ®opmMupoBaHHE OOIIKUX CIOCOOOB MHTENIEKTYaJIbHOM JESITEIbHOCTH, XapaKTEPHBIX JJIs1 MAaTEMaTUKU U SBJISIFOIIMXCS OCHOBOW MO3HABATEIbHOU
KYJIbTYpbI, 3HAUMMOM JJIs1 pPa3IMYHBIX Cep YeTOBEUECKON NesITENbHOCTH;
3) 6 npedmemnom Hanpasnenuu:

L4 OBJ'Ia)IeHI/Ie MaTEMaTU4YCCKUMH 3HAHUAMU U YMCHUAMU, H€O6XO)II/IMI)IMI/I AJI ITPOA0TIPKCHU A 06pa3013aH1/1$1, HU3Y4YCHHA CMCKHBIX AWCHMILINH,

IMIPUMCHCHUS B HOBCG)IHGBHOI\/II KHU3HU,

L4 COSHaHI/Ie (bYH)IaMeHTa A1 MaTEMaTU4Y€CKOTO pa3sBUTHUA, q)OpMI/IpOBaHI/ISI MCXaHN3MOB MBIIIJICHUSA, XapaKTCPHBIX I MaTeMaTH4eCcKoi

JACATCIBbHOCTH.

B opranuzanun yueOHO — BOCHHMTATEIBHOIO MpOIECCa Ba)KHYIO pOJib UTparoT 3agaud. OHM SIBIAIOTCA W 1I€NIbI0, U CPeACTBOM oOyueHus. BaxHbIM
YCIOBUEM MPaBUJIILHONW OpraHM3alldyd 3TOTO Mpolecca SBISETCS BBHIOOP pallMOHAIBHOW CHUCTEMBbl METOJOB M NPUEMOB OOydeHHUs, CreUU(UKH pelaeMbIX
00pa30BaTeNIbHBIX U BOCIIUTATEIbHBIX 3a/1a4.

[enbio u3ydeHus Kypca MaTeMaTuke B 7 - 9 kilaccax sIBJISI€TCSl pa3BUTHE BBIYUCIUTENBHBIX YMEHUN IO YPOBHSI, MMO3BOJISIONIETO YBEPEHHO UCIOJIb30BaTh

WX MpU pElIeHUU 3a7ad MaTEeMaTHKUd M CMEXKHBIX IPEIMETOB, YCBOCHHE allllapaTa ypaBHEHUH W HEPABEHCTB KaK OCHOBHOTO CpPEICTBAa MAaTEMAaTH4E€CKOTO

MOJENUPOBAaHUS 3aay, OCYIIECTBICHHE (YHKIMOHAIBHON MOATOTOBKH INKOJHbHUKOB. Kypc XapakTepusyercsi MOBBIIIEHHEM TEOPETUYECKOTO YPOBHS

oOyueHus1, MOCTENCHHBIM YCUIIUEM POJIM TEOPETUYECKUX 0000IIeHUI U IeyKTUBHBIX 3akitoueHuil. [Ipukiannas HanmpaBIeHHOCTh PACKPBIBAET BO3MOXKHOCTh
M3y4aTh U peliaTh MPaKTUYECKUE 3aJauu.

B ocHoBe mocTpoeHus IaHHOTO Kypca JIeXKHUT HUJesl TyMaHu3alud oOydeHus, COOTBETCTBYIOIIAs COBPEMEHHBIM IMPEACTABICHHUSIM O IENIX MIKOIbHOTO

O6paBOBaHI/I}I " yacjidromas 0c000€ BHUMAHHUE JTMUHOCTH Y4C€HUKA, €TO UHTCPCCaM U CIIOCOOHOCTSIM.



[IpennaraemMslii Kypc MO3BOJISIET 00ecHeunTh (OPMUPOBAHUE KAK NpeoMemHblX YMEHUN, TaK U YHUBEPCANbHbIX Y4eOHbIX Oeticmeutli MKOIbHUKOB, a
TaKXKe CIOCOOCTBYeT IoCTHkeHHIo omnpenenéHHpix Bo PI'OC NMYHOCTHBIX pPe3ylbTaTOB, KOTOpbIE B JAJbHEHIIEM IO3BOJAT Y4YallUMCS MPUMEHSTH
ITOJTY4YCHHBIEC 3HAHUS U YMEHUS Ul PELICHUS Pa3IM4HbIX )KM3HECHHBIX 3aa4.

B kypce anreOpsl MOKHO BBIICNUTH CIEAYIONIME OCHOBHBIC COJIEp)KaTeNbHBIC JIMHUM: apudMeTnka; anredpa; (QpyHKIHH; BEPOSATHOCTh W CTATUCTHKA.
Hapsiny ¢ aTuM B coneprkaHne BKIIIOUEHBI [1BA JONOJHUTEIBHBIX METOJI0JIOIMYECKUX Pa3eiia: JOITMKa U MHOXKECTBA; MATEMAaTUKA B HCTOPUYECKOM PA3BUTHH,
4TO CBA3aHO C peajn3anuedl neinedl OOIIEHHTEIUIEKTYaJbHOIO M OOLIEKYIbTYPHOTO pa3BUTHUA ydamuxcs. CojepkaHMe KaXKIOro U3 3TUX pa3felioB
Pa3BOPAYMBAETCS B COJEPKATEIBHO-METOAUYECKYIO JIMHHIO, IPOHU3BIBAIOIIYIO0 BCE OCHOBHBIE COJIepKaTeNbHble JIMHUAU. [Ipn aTOM nepBas smans — «Jloruka
U MHOXXECTBa» — CIIY)KUT LI€JIU OBJIAJICHUS yYalIMMHUCS HEKOTOPBIMH JJIEMEHTAMU YHHUBEPCAJIBbHOIO MaTEMaTU4YECKOIo s3bIKa, BTOopas — «Maremarnka B

UCTOPHUYECKOM PA3BUTUN» — CIIOCOOCTBYET CO3/1aHUIO OOIIEKYIbTYPHOTIO, TYMaHUTAPHOTO (POHA U3YUEHHUS Kypca.
1. O6mas xapakTepucTukKa y4eOGHOro npeamera «Ajaredpa»

HaCTOSII_HaSI mporpamMma 1o Mar€MaTuke Jid OCHOBHOM IIKOJEBI SIBIISIETCS JOTHUYECKAM MMPOAODKECHUEM IPOTpaMMbl ((HepCHeKTI/IBHaﬂ HIKOJIa» JIs
Ha4yaJbHOM IIKOJIBI, @ TAKXKE MPOJAOJIKEHUEM Kypca «Marematuka» 5 — 6 Kiacca U BMECTE C HEMl COCTaBJISIET OMUCAHUE HEMPEPHIBHOTO Kypca MaTeMaTUKH C 1-
ro o 9-i kiracc o6meoOpazoBaTenbHON 1MIKOJBI 10 DI'OC.

B ocHoBe conepxkaHus o0OydeHHMs] MaTeMaTHKE JIEKHUT OBJAJCHUE YYalUIMMHUCS CICAYIOUMMU BHJAAMU KOMIETCHLUN: HpeaMeTHOId,
KOMMYHUKATHBHOMH, OPraHU3allMOHHON 1 001IeKyJIbTYPHOM. B cOOTBETCTBUYU C 3THMHU BUJIAMU KOMIIETEHIUH BbI/ICJICHBI TJIABHBIE COJIEPKATEIbHO-1IE€TICBbIC
HAIpPaBJICHUS PA3BUTHS YYalIUXCs CPeJICTBaMU IpeameTa «MaTemMaThka.

IIpenmernas kommnerenuus. [log npeaMeTHON KOMIETEHIIMENW MOHUMAETCSI OCBEIOMIIEHHOCTh IIKOJIHHUKOB O CHCTEME OCHOBHBIX MaTeMaTHUYECKUX
MIPEJICTaBJICHUI U OBJIAJICHHE UMU HEOOXOUMBIMU MPEAMETHBIMU yMEeHUAMU. DOPMUPYIOTCS CIEAYIONME 00pa3yIoIie 3Ty KOMIIETEHIIUIO MPEACTABICH Usl: O
MaTEeMaTHYeCKOM f3bIKE KaK CpPEACTBE BBIPAKEHUS MATEMaTHYECKHX 3aKOHOB, 3aKOHOMEPHOCTEH U T.J.; 0 MAaTEMaTHUYECKOM MOJEIMPOBAHUU KaK OJHOM U3
BaYKHBIX METOJIOB MO3HaHUs Mupa. QOpMHUPYIOTCS CleIyIoIue 00pa3yroliie 3Ty KOMIETEHIIMI0 YMEHHUS: CO3/laBaTh MPOCTeillne MaTeMaTHUYeCKue MO AeTH,
paboTaTh C HUMHU U UHTEPIPETHPOBATH MOTYUCHHBIE PE3YAbTaThl; MPUOOPETATh M CHCTEMAaTU3UPOBATh 3HAHUS O CIOCO0aX pelleHrs MaTeMaTHYeCKUX 3a/1ad, a
TaK)Ke MPUMEHSTh 3TH 3HAHUS U YMEHUS I pEUICHUSI MHOTHX KU3HEHHBIX 3a]1a4.

KommyHnukaTuBHasi komnereHuus. [1o KOMMYHUKaTUBHON KOMMETEHIIMEW MOHUMAaeTcs chOPMHUPOBAHHOCTh YMEHHUS SICHO M YETKO HM3JIaraTh CBOU
MBICII, CTPOUTH apTYMEHTHPOBAHHBIC PACCYXKICHHS, BECTH JUAJIOT, BOCIIPUHUMAsI TOUKY 3peHusl coOeceHUKa U B TO ke BpeMs MojABepras e€ KpUTUIeCKOMY

AHAJIN3y, OTCTAUBATH (HpI/I HeO6XO,Z[I/IMOCTI/I) CBOIO TOYKY 3pCHUA, BBICTpaWBass CHUCTCMY apryMCHTAaIUU. (I)OpMI/Ipy[OTC}I 06pa3y101111/Ie 9Ty KOMIICTCHIUIO



YMEHUS, a TaKKe YMEHHUS H3BIEKaThb MH(OpPMAIMIO M3 Pa3HOTO POJa HWCTOYHHMKOB, IpeoOpa3oBbiBas €€ MpH HEOOXOAMMOCTH B JIpyrue (hopMbl (TEKCTHI,
TaOJIUIIBI, CXeMBI U T.]I.).

Opranu3zanuoHHas kommnereHuusi. [log opraHn3alinoOHHONW KOMIETCHIIMEH TMOHUMAETCS CPOPMHUPOBAHHOCTh YMECHHSI CAMOCTOSITEIILHO HAaXOIWTh U
NIPUCBAaNBaTh HEOOXOIMMBIC YJaIIUMCS HOBBIC 3HaHHS. POPMHPYIOTCS CIEeIyIOIUe OOpa3ylolue 3Ty KOMIETCHIHIO YMEHHS: CaMOCTOATEIBHO CTaBUTH
yaeOHyr0 3amady (1enb), pa3ouBaTh € Ha COCTaBHBIC YACTH, HA KOTOPBIX OyJIET OCHOBBIBATHLCS MpOIecC €€ pEeIlICHHs, aHATN3UPOBATh PEe3yJIbTaT JCUCTBHSI,
BBISIBJISITH JIONYIEHHBIE OUIMOKM M HETOYHOCTH, UCIIPABIIATh UX U MPEJCTABIISITh MOJYYEHHBIN pe3yabTaT B opMe, JIETKO JOCTYIHOM A BOCIPUATHS IPYTHX
JIFOJICH.

OobumexkyabTypHasi komnereHuus. [1og oOIIEKyIbTYpHON KOMIETEHIIMENH MOHUMAETCS OCBEIOMIICHHOCTH IIKOJBHUKOB O MaTEeMaTHUKE KakK dJIEMEHTE
00111eYeTI0BEUECKON KyJIbTYphI, €€ MeCTe B CHCTeME APYTHX HayK, a Takke €€ pOoJju B Pa3BUTHHU NPEICTABICHUN YEJIOBEYECTBA O IEJIOCTHON KapTHHE MHUpa.
DOopMHPYIOTCS CIETYIONINE 00pa3yoNIne 3Ty KOMIETEHITUIO TIPEICTaBICHUS: 00 YPOBHE Pa3BUTHS MAaTEMATHUKH HA Pa3HBIX MCTOPUUYECKHX JTaIax; O BHICOKOU
HpaKTI/ILIeCKOfI 3HAYUMOCTH MAaTEMATHUKNU C TOYKHU 3peHI/I${ CO3JaHUus 1N paSBI/ITI/ISI MaTepHaHBHOﬁ Ky.J'IBTypBI YCJIOBCUYCCTBA, 4 TAKXKE O Ba)KHOﬁ pOJ'II/I MaTCMAaTUKHN
C TOYKH 3peHusi (POPMUPOBAHUM TAKUX BAKHEUIUX YEPT JIMYHOCTH, KaK HE3aBHUCHUMOCTh M KPUTHYHOCTH MBIIIUICHUSI, BOJII U HACTOWYMBOCTh B JOCTHIKCHUH
1eJTH U JP.

Cooeporcanue mamemamuyeckoeo 00pa3oeanuss B OCHOBHOU IIKOJe (HOPMHUPYETCS HAa OCHOBE (PyHIAMEHTAIBHOTO spa IIKOJHHOTO MATEeMaTHYECKOTO
oOpazoBaHusi. B mporpaMme OHO TPEACTABICHO B BHUIE COBOKYITHOCTH COJIEPXKATEIbHBIX pPa3eioB, KOHKPETH3UPYIOIIUX COOTBETCTBYIOIIHUE OJIOKH
dbyHIaAMEHTANIBHOTO sJIpa MPUMEHUTEIHFHO K OCHOBHOM MmiKoJje. [Iporpamma periiaMeHTHpyeT 00beM MaTepHaia, 00sS3aTeIbHOTO JIJIs M3y4eHUS] B OCHOBHOM

IIKOJIE, a TAKXKE 1a€T €ro pacrnpeaciCHuC MEXIAy 5—6 u 7—9 knaccamu.

Cogep:xaHue MareMaTH4eCKOro oOpa3oBaHUS B OCHOBHOMW IIKOJIE BKIIOYAET CICAYIOIIHUE Pa3Aelbl: apupmemuxa, anreebpa, ymKyuu, 6eposmuHocms u
cmamucmuxa, 2eomempus. Hapsay ¢ 3TUM B HEro BKJIIOYEHBI J[Ba JOMOJHUTENBHBIX pa3felia: JI02UKA U MHONCECMBd, MAmeMamura 8 UCMOpUYecKoM
paseumuu, 9TO CBSI3aHO C peanu3alfei 1enei o0IMenHTeNIEKTYallbHOTO H OOIIEKYIbTYpHOTO pa3Butus ydamuxcs. CoaepxaHue KaKJ0oro U3 dTHX pa3JesioB
pa3BoOpauMBaeTCs B COJIEPKATEIHHO-METOJUYECKYIO JIMHUIO, MPOHU3BIBAIONIYI0 BCE OCHOBHBIE pa3lielbl COJEP)KaHHsS MaTeMaTHUeCKOTO OOpa3oBaHHS Ha

JAHHOM CTyNeHH 00yueHHUsL.

CO,Z[ep)KaHI/IC pasaciia ((ApI/I(I)MCTI/IKa» CIIYKUT Oazoit JJIs TadbHEUIEero HU3YUYCHUA ydalllUMUCA MAaTCMAaTUKHU, CHOCO6CTByeT Pa3BUTHIO UX JIOTHUYCCKOTO
MBIIJICHUA, (I)OpMHpOBaHI/IIO YMCHHUA MMOJIb30BATHCA AJITOPUTMAMHU, a4 TAKIKE HpI/I06peTCHI/IIO MPAKTUYCCKUX HABBLIKOB, HCO6XO,[[I/IMBIX B IIOBCEIHEBHOM >KU3HU.

Pa3BuTHe MOHATHSA O YHMCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C pallMOHAJIBHBIMH U UPPAUOHAJIBHBIMU YUCIIaMU, (I)OpMHpOBaHI/ICM MNEPBHUYHBIX Hpe,[[CTaBJICHI/Iﬁ 0



HCFICTBHTCJILHOM YUCIIC. 3aBepmeHHe YHCJIOBOM JIMHUHU (CI/ICTeMaTI/ISaLII/ISI CBGI[GHI/II;'I (o) I[ef/'ICTBI/ITeHBHBIX quciaax, O KOMIIJICKCHBIX qncnax), TaK k¢ Kak u OoJjee

CJIO’KHBIE BOTIPOCHI apudMeTHKH (anroputM EBkina, ocHOBHast TeopeMa apu(METHKH ), OTHECEHO K CTYIEHH OOLIeTo CpeaHero (TI0IHOT0) 00pa3oBaHUsL.

Conepxanue paszzuena «Anredpay» HampaBiIeHO HA (GOPMHUPOBAHME Yy YYANIMXCS MAaTEMaTHYECKOr'O ammapara JJisi pelIeHHs 33Jad U3 pa3HbIX pa3esioB
MaTeMaTHKH, CMEXKHBIX MPEIMETOB, OKPYXKAIOIIeW pealbHOCTH. SI3BIK anreOpbl MOJAYEPKHMBAECT 3HAYCHHE MAaTEeMaTHKU KakK s3bIKa JUISl TOCTPOCHUS
MaTeMaTHYeCKUX MOJEJICH MPOIECCOB U SIBJICHUN pealbHOTO MHpa. B 3amaun m3ydeHHs! anreOpbl BXOMAT TAKXKE PA3BUTHE AJTOPUTMHYECKOTO M BIILICHUS,
HEOOXOMMOTO, B YACTHOCTH, JJII YCBOCHUsI Kypca HHGOPMATHKH, OBJIAJICHNS HaBBIKAMU JCNYKTUBHBIX paccyxiaeHuil. [IpeoOpa3zoBanrne cMMBOJBHBIX (HOPM
BHOCUT CIeNM(PUYESCKUN BKJIAJ B PA3BUTUE BOOOPAKEHMS y4aIIMXCs, X CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY. B OCHOBHOW ImIKoJI€ MaTepuai
TPYINIUPYETCS BOKPYT PAIMOHAIBHBIX BBIPAKEHHUM, a BOMPOCHI, CBSI3aHHBIE C UPPAIIMOHAIBHBIMU BBIPAKCHUSIMH, C TPUTOHOMETPUUECKUMHU (YHKIIUSIMHU U
peoOpa3oBaHUsIMU, BXOIAT B COJEP)KaHUE Kypca MaTEeMAaTUKH Ha CTaplIiel CTyIeHn 00y4eHHs B IIIKOJIC.

Conepxanne pazaena «OyHKITUN» HAIEIICHO HA MOJyYeHUE NMIKOJbHUKAMH KOHKPETHBIX 3HAHWN O (YHKIIMU KaK BaXKHEHUIIIEH MaTeMaTHYECKOW MOJIeTn
JUI ONHUCAHMS U HUCCIENOBaHMS Pa3HOOOpPa3HBIX MpolieccoB. M3yueHue 3Toro marepuana CrIOCOOCTBYET Pa3BUTHIO Yy YyYalllUXCSl YMEHHUS HCIOJIb30BaTh
pa3jMyYHbIE SI3BIKM MAaTeMAaTUKH (CIIOBECHBIM, CUMBOJUYECKHH, rpaduueckuii), BHOCUT BKJIaa B (OPMHUPOBAHME MPEACTaBICHHM O pOJIM MaTeMAaTUKH B
Pa3BUTUHU UUBUIIN3ALMH U KYIbTYPHI.

Pa3znen «BeposTHOCT U CTAaTHCTHUKA» — 00s13aTENIbHBIN KOMIIOHEHT IIKOJBLHOTO 00pa30BaHus, YCUIUBAIOLIUHN €ro MPUKIIAJHOE U MTPAKTHUYECKOE 3HaUCHHE.
OTOoT Marepuad HeoOXOIUM IMpekJe Bcero s (OpMUPOBAaHUSA y ydalluxcs (PYHKIMOHAIbHONM IPaMOTHOCTM — YMEHHH BOCHPUHUMATh U KPUTUYECKU
aHaAJIM3UPOBaTh MH(GOPMALUIO, IPEJICTABICHHYIO B Pa3IMYHbIX (opMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTUX peajbHbIX 3aBUCHMOCTEH, MPOBOAUTH
MpoCTElIINe BEpPOSTHOCTHBIE pacyeThl. 3yueHne ocHOB KOMOMHATOPUKHU MO3BOJMT YYalIUMCSl pacCMaTpUBaTh CIydau, OCYIIECTBISAThH repebop U MoacueT
YHUCJIa BApUAHTOB, B TOM YHUCJIE€ B IPOCTEHIINX MPUKIAIHBIX 33/1a4ax.

[Ipy nM3ydyeHUn CTAaTUCTHKU U BEPOSTHOCTH PACIIUPSIOTCS IMPEICTaBICHHS O COBPEMEHHOW KapTHHE MHpa U METOJIaX €ro MccienoBaHus, GopMUpYyeTCs
MOHUMAaHKE POJU CTATUCTUKU KaK UCTOUYHUKA COIMAIbHO 3HAYMMOM WH(OPMAIIUU U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIITICHHS.

OcoOeHHOCThIO pazfiena «JIoruka ¥ MHOKECTBa» SIBISIETCS TO, YTO MPEICTABJICHHBIN B HEM MaTepual MPEeUMYIECTBEHHO M3Y4aeTcss U HCHOIb3yeTcs
pacnpeneneHH0 — B XO0JI€ PACCMOTPEHMS Pa3IMYHBIX BONMPOCOB Kypca. COOTBETCTBYIOLIMI MaTepuall HAleJIeH Ha MaTeMaTHUYeCKOE Pa3BUTHE YydallluXcs,
(dbopMHUpOBaHHE Y HUX YMEHUS TOYHO, CKATO M SICHO M3JIaraTh MBICIH B YCTHOW U MUCHbMEHHOU peuH.

Paznen «MatemaTrka B UICTOPHUECKOM Pa3BUTUU» MpeaHa3HAYeH s (GOpMHUPOBAHUS MPECTABICHUI 0 MaTeMAaTHUKe KaK YaCTH YeJIOBEUYECKOW KYIbTYPHI,

AJIA O6H_ICFO Pa3BUTHA IKOJIBHUKOB, IJId CO3AaHHUA KynLTypHO-HCTOpI/IquKOﬁ CpcablL O6y‘-ICHI/I$I. Ha Hero He BrIAEISIETCS CHeUalIbHbBIX YPOKOB, YCBOCHHC €TO



HE KOHTPOJIMPYETCs, HO COJEPKaHUe ITOTO pasJiella OPraHUuIHO MPHUCYTCTBYET B yUeOHOM IPOILIECCE KaK CBOETO Poja I'yMaHUTapHBINA (JOH IPU PaCCMOTPEH UH
po0IeMaTUKK OCHOBHOTO COJEPXKAHUS MaTEMaTUIECKOTr0 00pa30BaHusl.
Ilennocmuovie opuenmupbi codepircanus yuedonozo npeomema

MaremaTrueckoe 00pa3oBaHNE UTPAET BAKHYIO POJIb KaK B MPAKTHYECKOM, TaK M B yXOBHOM JKM3HHU oOImIecTBa. [IpakTryeckast cTopoHa MaTeMaTHYECKOTO
oOpa3oBaHus cBs3aHa ¢ POPMUPOBAHHEM CHOCOOOB NIEATEIBHOCTH, JYXOBHAS — C MHTEIUIEKTYAIbHBIM Pa3BUTHEM YeJIOBEKa, (JOPMHUPOBAHUEM XapakTepa H
o011eil KylIbTYpBHI.

[IpakTyeckas T™OJIE3HOCTh MaTeMaTHKU OOYCIIOBIEHAa TEM, 4YTO €€ MPEeAMETOM SBISAIOTCS (PyHIAAMEHTAJIbHbIE CTPYKTYPbl pEAJbHOIO MHpa:
MIPOCTPAHCTBEHHbIE (DOPMBI U KOJMYECTBEHHbIE OTHOIIEHHS — OT MPOCTEUIINX, YCBAaUBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, /10 JOCTATOYHO CJIOKHBIX,
HEOOXOIUMBIX U1l Pa3BUTHS HAyYHBIX U TEXHOJIOTMYECKUX HJiel. be3 KOHKPETHhIX MaTeMaTHUECKUX 3HAaHUHN 3aTPYAHEHO MOHUMAaHKEe IPUHIUIIOB YCTPOilcTBa
U HCIOJIb30BaHUSI COBPEMEHHOW TEXHHKH, BOCHPUATHE M HHTEpIpeTaluss pa3HOOOpa3HOW COLUAIbHOM, SKOHOMUYECKOM, MOJMTHUYECKON WH(pOopMauu,
Manod(pdeKkTuBHA MOBCEAHEBHAS MMPAKTUUECKas esITeNbHOCTh. KaXx oMy 4enoBeKy B CBOEH KM3HHU MPUXOAUTCS BBIMOIHATH JOCTATOYHO CIOXHBIE PacyeThl,
HaxXOJUTh B CIPaBOYHHMKAX HYXHbIE (POPMYJBl M NPUMEHATh MX, BIAJETh NPAKTUYECKUMHU NPHUEMaMH I'€OMETPUYECKUX M3MEPEHUH M MOCTPOEHUH, YUTaTh
MHGOpMaLNIO, IPEACTaBICHHYIO B BUy TaONHL, AUarpamm, rpadukoB, IOHUMATh BEPOSITHOCTHBIA XapaKkTep CIy4alHBIX COOBITHI, COCTaBIISATh HECIO0KHbBIC
QJIITOPUTMBI U JP.

be3 6a30Boii MaTeMaTH4eCKON MOAIOTOBKM HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM. B IIKoJie MaTreMaTWKa CIIyXKHUT OIOPHBIM
IIPEIMETOM I U3Y4YEHUS! CMEXKHBIX JTUCLMIUIMH. B MociemkonbHol U3 pealbHOM HEOOXOIMMOCTBIO B HAILIM JIHU SIBJISIETCSl HEIPEPBIBHOE 00pa3oBaHue,
4TO TpeOyeT MOJIHOLEHHONW 0a30BOl 001e00pa3oBaTeNbHON MOJArOTOBKH, B TOM 4HClI€e U MaTeMaThueckoi. M, HakoHel, Bce 0oJblIe CrienUalIbHOCTEH, rae
HE00X0/IMM BBICOKHH ypOBEHb 00pa30BaHMs, CBS3aHO C HENOCPEICTBEHHBIM IPUMEHEHMEM MaTeMaTUKHM (PKOHOMHKA, Ou3Hec, (puHaHChHI, GU3MKA, XUMMUS,
TEXHUKa, HH(pOpMaTHUKa, OUOJIOTHs, IICUX0JIOrus U JIp.). Takum 006pa3oM, pacmupsieTcs Kpyr MKOJBHUKOB, A5 KOTOPbIX MaTeMaTHKa CTAHOBUTCSI 3HAYUMBIM
IIPEIMETOM.

JUisi )KU3HU B COBPEMEHHOM OOIECTBE Ba)KHBIM SBIISIETCS (POPMUPOBAHHE MAaTEMaTHYECKOTO CTHJI MBIIUICHHS, MPOSBISIOIIETOCS B OIpPEesIeHHBIX
YMCTBEHHBIX HaBbIKaX. B mpoliecce MareMaTHUeCKOW NEsTeIbHOCTH B apCeHall MPUEMOB M METOJOB YeIOBEYECKOTO MBIIUIEHUS! €CTECTBEHHBIM 00pa3oM
BKJIIOYAIOTCSA MHIYKIUSA W JIEAYKIHs, 0000IIeHe U KOHKpeTH3alus, aHaJIu3 M CUHTE3, KiIacCu(UKaAIMs U cUcTeMaTH3alus, abcTparupoBaHue U aHaJoTHsl.
OOBEeKThl MaTeMaTHMYECKHX YMO3AKJIIOYEHUH M IMpaBHJa UX KOHCTPYMPOBAHMS BCKPBIBAIOT MEXaHM3M JIOTMYECKMX IMOCTPOEHHM, BBIPAOATHIBAIOT YMEHMUS

(I)OpMyJ'II/IPOBaTB, 00OCHOBEIBATh U JAOKa3bIBATh CYKIACHUA, TEM CaAMbIM PAa3BHUBAIOT JIOTHYCCKOC MBIIIJICHUC. BCIIy’IJ_IaH POJIb MPUHAIJICIKUT MATCMATHUKE B



(bopMUpPOBAHUN ANTOPUTMHUYECKOTO MBIIICHUS U BOCOIUTAHUU YMEHUH JEHCTBOBATH M0 33JaHHOMY aJTOPUTMY M KOHCTPYHUpPOBaTh HOBBIE. B xo7e perienus
3aJ]a4 — OCHOBHOM y4eOHO IeATETbHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TBOPUECKAs M MPUKJIAHAS CTOPOHBI MBIIIIJICHHUS.

OOyueHue MaTeMaTHKE JaeT BO3MOXKHOCTb pa3BUBaTh y YYalIUXCS TOYHYIO, SKOHOMHYKO M HMH(DOPMATHBHYIO pe€uyb, YMEHHE OTOMpaTh Hauboiee
MIOAXOIALINE SI3bIKOBbBIE (B YACTHOCTH, CUMBOJIMYECKUE, TPaUUECKHE) CPEJICTBA.

MaremaTrueckoe 0Opa3oBaHHE BHOCHT CBOH BKJIaA B (opMupoBaHUE OOILIEH KylTbTyphl udenoBeka. HeoOXOoauMBIM KOMIOHEHTOM OOIIel KyJIbTyphbl B
COBPEMEHHOM TOJIKOBAHUH SIBJISIETCS 00111e€ 3HAKOMCTBO C METOJAMHU MO3HAHUS JIEHCTBUTEIBHOCTH, MIPEICTABICHUE O MPEAMETE U METO/I€ MAaTEMATUKU, €ro
OTJIMYUS OT METO/I0B €CTECTBEHHBIX U T'YMaHUTAPHBIX HAyK, 00 0COOEHHOCTSAX MPUMEHEHHSI MAaTEMAaTHKH JJIsl PELICHUS] HAYYHbIX U IPUKJIAJHBIX 33/1a4.

N3ydyeHne MaTreMaTUKH CIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHHUIO YEJIOBEKA, MOHMMAHHUIO KpacoTbl M M3SIIECTBA MAaTeMAaTHYECKUX PpaCCYyKICHUM,
BOCITPUSATHIO T€OMETPUYECKHUX (OPM, YCBOEHUIO UJIEN CUMMETPUH.

Wctopus pa3BUTHS MaTeMaTUYECKOTO 3HAHUS JaeT BO3MOXHOCTH IMOMOJHUTH 3alac MCTOPUKO-HAyYHBIX 3HAHUM IIKOJBHUKOB, C(HOPMHUPOBATH Yy HHUX
MIPEJICTaBJICHUS] O MaTeMaTUKe KaK 4acTh OOIIeUYeIOBEYECKOW KyJIbTypbl. 3HAKOMCTBO C OCHOBHBIMH HMCTOPUYECKMMH BEXaMH BO3HMKHOBEHHS U Pa3BUTHUSA
MaTeMaTHYeCKOW HAayKH, C WCTOPUEH BEIMKUX OTKPBHITUNA, WMEHAMH JIIOJICH, TBOPHBIIMX HAyKy, JOJHDKHO BOWTH B HMHTEIUICKTYAIbHBIM Oarak Ka)jaoro
KYJIBTYpPHOT'O 4EJIOBEKA.

I11. Onucanue MecTa yueOHOro nmpeaMeTa «Ajaredpa» B ydeOHOM IJIaHe:

B cootBerctBuM ¢ TpeboBaHusMH PDenepalbHOrO rocyJapCTBEHHOIO 00pa30BaTENIBHOIO CTaHAapTa OCHOBHOIO oOmiero oOpas3oBaHus B 7— 9 kiaccax

npeamer «MartemaTruka» AeIUTCs Ha JBa npeaMera: «Anredpa» u «l'eomerpus». OOIiee KoJIMYeCTBO YPOKOB ajireOpbl B HeAeto B 7 — 9 kiacc — 1o 3 yaca; B

rogy 7 — 9 xmacc — mo 102 4vaca, 3a xypc 7 — 9 kiacc Bcero 306 ywacoB. Pacnpenenenue yueOHOTO BpeMEHH MEXIy dTUMHU NpPEeIMETaMH IPEICTAaBICHO B

TaduLe.
KoauvecTBo yacoB B KoauvecTBo yacoB B
Kype

HeeJI0 roa

Anrebpa 7 knacc 3 102

Anrebpa 8 knacc 3 102

Anrebpa 9 knacc 3 102

HUTOI'O 306




ITo aBTOpPCKO ITo paGoueii
Ne Paznen kypca nporpamme nporpamme 7 KJy1acc 8 kiacc 9 knace
(K0J1-BO 4acoB) (K0J1-BO 4acoB)
1. JIuneiiHOe ypaBHEHHE C OJIHOM NepeMEHHOMN 15 15 15
2. Llenbie BeIpaXeHUS 52 52 52
3. OyHKIUU 12 12 12
4 CucremMbl TMHEWHBIX YPaBHEHUH C IBYMs 19 19
MIepEeMEHHBIMU 19
5. ParnmonanbHbie BbIpaXKEHUS 44 44 44
6. KBanpatHasie kopHu. JlelicTBUTEIBHBIC YHCTA 25 25 25
7. KBanparHeie ypaBHeHHs 26 26 26
8. HepaBenctpa 20 20 20
0. Ksagparnunas yskmms 38 38 38
10. DJIeMEHTHI MPUKIIATHON MaTeMaTHKH 20 20 20
11. | YucaoBble OCHEN0BATEILHOCTH 17 17 17
L [ToBTOpEHUE M cucTeMaTH3anus y4eOHOTO - 20 4 7 7
Marepuana
Hroro 315 306 102 102 102

IV. JInuHOCTHBIE, MeTanpeAMeTHbIE H PeIMeTHbIe Pe3y/IbTaThl 0CBOCHHUS Y4eOHOr 0 npeaMeTa «AJredpa»
B3anMocBs3b pe3ynbTaTOB OCBOCHHUS NpeaMeTa «MareMaThka» MOXKHO CUCTEMHO MpEAICTaBUTh B BUE cxeMbl. [Ipu aTom o60o3Hauenue JIP ykasbpiBaer, uto

MNPOABMIKCHUC YUAIIIUXCS K HOBBIM 06p330BaTeJ'ILHLIM pe3yiibTaTaM NPOUCXOAUT B COOTBCTCTBUU C JIMHUAMU PA3BUTHA CPCACTBAMHU IIPpCAMCETA.

7-9 kiaaccenl




JINYHOCTHBIMHM pe3yJIbTaTaAMM H3yUYCHHS MpeaMeTa «Anredpa» » B BUae yaeOHOTO Kypca 7 — 9 Kiracc sIBISIFOTCS CIISAYIONINE KauecTBa:

— HC3aBUCHUMOCTb U KPUTUYHOCTH MBIIIJICHHA

— BOJIT M HACTOMYUBOCTH B JOCTHMXKCHHNU 1ICIIN,

— cOPMHUPOBAHHOCTh OTBETCTBEHHOT'O OTHOIICHHS K YUEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOImUXCS K CAMOPAa3BUTHIO M CaMOOOpa30BaHHUIO HA
OCHOBE MOTHBAIIMK K OOYYECHHUIO U MO3HAHMIO, BBIOOPY JNasbHElIero oopazoBanus Ha 0a3e OpUEHTHPOBKH B MHpeE npodeccuid U mpodhecCHOHAIBH bIX
MPEANOYTEHNH, 0CO3HAHHOMY ITOCTPOCHUIO MHIUBUAYAIbHON 00pa30BaTeIbHOM TPAEKTOPUH C YYETOM YCTOMYMBBIX MO3HABATEIbHBIX UHTEPECOB;

—  c(OPMHUPOBAHHOCTH IEITOCTHOTO MHPOBO33PECHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIICCTBEHHOMN MPAKTUKH,

- C(bOpMI/IpOBaHHOCTI) KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6HI€HI/II/I " COTPYAHHNYICCTBE CO CBCPCTHUKAMHU, CTApIIMMU U MJIaJlIMMU, B
00pazoBaTesbHOM, OOIIECTBEHHO TOJIE3HOM, YIeOHO-UCCIIeI0BATEIbCKOM, TBOPUYECKOH U IPYrUX BUAAX NEATCILHOCTH;

— YMCHHUCE ACHO, TOUYHO, 'PAMOTHO H3JIaraTb CBOU MBLICJIN B YCTHOﬁ U MUCEMEHHOU p€4uu, NOHNMATh CMBICII IOCTaBJICHHOU 3aaa4u, BbICTpanBaTh
apryMEHTAalHI0, IPUBOIUTD IIPUMEPBI U KOHTPIPUMEDHI;

— TpeICcTaBIIEHHUE O MAaTEeMaTHYECKOW HayKe Kak chepe 4emoBeYecKOl NesTeIFHOCTH, 00 dTamax e€ pa3BUTHS, O €€ 3HAUMMOCTH JUIS Pa3BUTHUS
IUBUIIH3ALINY;

— KPUTHYHOCTH MBIILICHHS, YMCHHE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BRICKA3bIBAHHS, OTJINYATH TUIIOTE3Y OT (haKTa;

— KpEaTHMBHOCTH MBIIUICHUS, THUIIMATHBA, HAXOIYMBOCTh, AaKTHBHOCTH MTPH PEUICHUH alreOpanuecKuX 3aj1ay;

— yYMCHHE KOHTPOJHMPOBATH MPOLIECC U PE3YJIbTAT YUSOHON MaTeMaTHYECKO JIeATEIILHOCTH;

—  CIIOCOOHOCTH K AIMOIIMOHAILHOMY BOCIIPHATHIO MAaTEMaTHYECKUX 0OBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHUH.

CpedcmsoM 00CMUIICEHUSL DMUX pe3yiibmanios AejiAemci.

— CHCTEMa 3aJIaHui y‘I66HI/IKOB;
— HOpeAcTaBJICHHAA B y‘le6HI/IKaX B ABHOM BHUJC OpraHu3alivusad MaTepuruajia 1o NpuHOUIlY MUHHUMAKCA,

— HCIIOJIB30BAHUC COBOKYITHOCTHU TeXHOHOFHﬁ, OPUCHTHPOBAHHBIX HA PA3BUTHEC CAMOCTOATCIILHOCTU U KPUTHYIHOCTHU MBINIJICHUA: TCXHOJIOTHUA
HpO6HCMHOFO Auainora, TCXHOJOTruA NpOAYKTUBHOI'O YTCHUA, TCXHOJIOTHUA OLCHUBAHUA.

MeTtanpeaMeTHbIMH pe3yJabTaTaMU U3ydeHUs Kypca «MaTemaTukay sSBisieTcss GoOpMUpPOBaHUE YHUBEPCATBHBIX YueOHbIX aercTBuil (YVY/):

Perviastusupie YVY/I:



7-9-1t knaccot
- CaMOCTOSITENILHO 0OHapycusams U GOPMYIUPOBATH YICOHYIO TPOOIEMY B KIIACCHOW U MHAMBHUIYAIbHON Y4eOHOU NeSTeIhbHOCTH;
- 6bl08Ucamb BEPCUU PEUICHHUS MTPOOJIEMBI, 0CO3HABATh KOHEYHBIH Pe3ybTaT, BEIOMPATh CPEACTBA TOCTHXKEHUS LENU U3 MPEUIOKEHHBIX MIIM WX MCKATh
CaMOCTOSITEIILHO;
- cocmaenamos (MHAUBUAYAJIBHO WU B TPYIIIE) IJIaH PEIICHUs IPOOJIeMbl (BBIIOIHEHUS IPOEKTA);
- paboTas 1Mo MpeUI0KEHHOMY WJIH CAMOCTOSITENIFHO COCTABICHHOMY TUTaHY, UCHOIb306aMb HAPSAY C OCHOBHBIMH M JOTIOJHHUTEIBHBIE CPEICTBA
(cmpaBo4Has IUTEpaATypa, CIOKHBIEK IPUOOPHI, KOMITBIOTED);
- nIaHuposams CBOIO HHIMBHIYAITBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;
- pabomamp TO CAaMOCTOSITEIILHO COCTaBJICHHOMY TUTaHY, CBEPSSCh C HUM U C IENBIO JICATEIIEHOCTH, UCTIPABIISISl OIIUOKH, MCIIONIB3YSI CaMOCTOSTEITHHO
nojoOpaHHbIe cpescTBa (B TOM uncie u HTepHer);
- CBOOOJIHO n01b306ambCsi BRIPAOOTAHHBIMH KPHUTEPUSMHU OIICHKH M CAMOOIIEHKH, MCXOJIS M3 IEIH M MMEIOIIUXCS KPUTEPHUEB, pasinyas pe3ylbTaT U
CIIOCOOBI IENCTBHIA;
- B XOJIe IPEJCTABJICHUS TPOEKTA 0a8ambs OYeHKY ero pe3ylbTaTaMm;
- CaMOCTOSITENILHO 0CO3HA8amb MPUYNHBI CBOETO ycIieXa UM HeycleXa U HaXOIUTh CIIOCOOBIBBIX0/1a U3 CUTYAIlMH HEyCIexa;
- yMemb OyeHums CTENEHb YCIICITHOCTH CBOEH MHIUBUIYAIbHONH 00pa30BaTeNIbHOM NeSTENbHOCTH;
- J1aBaTh OLIEHKY CBOUM JIMUYHBIM KayecTBaM U YepTaM Xapakrepa («KakoB 5»), ONPEIeATh HAPBICHHUS CBOETO Pa3BUTHUS («KAKUM S XOUYy CTaTh», «UYTO
MHE U1 3TOT0 HAJO0 C/AEIaTh))
Cpeocmeom opmuposanus pecynamusnvix YV][ cayscam mexHonro2us CUCMeMHO-0esamelbHOCMHO20 no0Xo0a HA dmane u3yuyeHus Ho8020 mamepuana u
MexXHON02Usl OYEeHUBAHUSA 0OPA308aMENbHBIX OOCMUNCEHULL (YUeOHBIX YCNexos).
Losnasamenvnvie YYII:
7-9-11 Knaccwt
— QHANU3UPOBAMb, CPABHUBAMb, KIACCUDUYUPOsamb U 0000ujamb (AKTHI U SBICHUS;
— ocyujecmenams CpaBHEHUE, CEpUALMI0 U KJIACCH(UKAIIUIO, CAMOCTOATENBHO BBIOMpAsi OCHOBAHUS M KPUTEPHM Ul YKa3aHHBIX JIOTHYECKUX OIepaluii;
CTPOUTH KIACCU(PUKAIMIO MyTEM AUXOTOMUYECKOTO JIeeHUs (Ha OCHOBE OTPHUIIAHNUSA);

— cmpounib JJIOTUYCCKU 000CHOBAHHOE PACCYKACHHUC, BKIIIOYAIOIICC YCTAHOBJIICHUEC NTPUYNHHO-CJICACTBCHHBIX CBHSCﬁ;



— c030a8amb MaTEMATHYECKUE MO/IEIIH;

— COCTaBIIATh TE3MCHI, Pa3IMIHBIC BUBI IUTAHOB (IIPOCTHIX, CIIOKHBIX U T.11.). [IpeoOpa3oBriBaTh MH(OPMAIIHIO U3 OJTHOTO BUIA B IPYroi (TaOIUIy B TEKCT,
auarpammy | 1p.);

— @bIUUMbIBAMb BCE YPOBHH TEKCTOBOW MH(MOPMAITUH.

— ymemwb onpeodensns BO3MOKHBIC HCTOYHUKH HEOOXO0IMMBIX CBEICHUH, IPOU3BOIUTH TIOUCK WH(OPMAITNH, AaHATTU3UPOBAThH U OIEHUBATH €€ JOCTOBEPHOCTD.

— TIOHMMaAsl TIO3UIIMIO JIPYroTo Yel0OBeKa, paziuuams B €0 pedyH: MHEHHUE (TOUYKY 3pEHUSs), JO0Ka3aTeIbCTBO (apTyMEHTHI), (paKThl; THIIOTE3bl, aKCHOMBI,
Teopuu. [l 3TOTO CaMOCTOATENHHO WCIOJIb30BaTh pPa3jUYHbIC BHUJIBI YTCHHs (M3ydaroliee, MPOCMOTPOBOE, O3HAKOMUTEIHHOE, IMOWCKOBOE), MPUEMBI
CITYIIaHUSI.

— camMoMy ¢030a8amb WCTOYHUKH HWHQPOPMAIMHM PA3HOTO THUMA U JUIS PAa3HBIX ayauTOPHH, cOoOMoAaTh WHGOPMAIMOHHYIO THUTHEHY W TpaBuiIa
nH(pOpMaIMOHHOW 6€30MacHOCTH;

— yMemb UCNoIb308amb KOMIBIOTEPHBIE 1 KOMMYHHUKAITMOHHBIE TEXHOJIOTHH KaK HHCTPYMEHT JUIsI IOCTHIKEHHUS CBOUX IIeJIeH. YMETh BIOUpATh aJcKBaTHBIC
3a/1a4y€ UHCTPYMEHTAIIbHBIE TPOrPAMMHO-ANIIAPATHBIE CPEICTBA U CEPBUCHI.

Cpeocmeom opmuposanus mo3HaBaTenbHbIX YVY/| ciyxar yueOHBbIH MaTepuan M IMpexXae BCEro MPOAYKTHBHBIE 3aJaHUsl y4eOHHKa, IMO3BOJISIOIINE
MIPOJABUTATHCS 10 BCEM LIECTH JIUHUAM Pa3BUTHSL.
1-s JIP — Mcnonb3oBaHue MaTeMaTHUECKUX 3HAHUN JUI PELICHUS Pa3JINYHbIX MaTEMaTHUYECKHX 33/1a4 M OLEHKU MOJYYEHHBIX PEe3yJIbTaTOB.
2-s1 JIP — CoBOKYITHOCTh YMEHH 110 UCIIOJIB30BAHUIO JOKA3aTEILHON MaTEMAaTHICCKON PEUH.
3-s JIP — CoBoKynHOCTh YMeHUH 10 paboTe ¢ nHpopMalueil, B TOM YUCIIE U C Pa3IMYHBIMH MaTEMaTHYECKUMH TEKCTaMU.
4-s5 JIP — YMeHus ucCnoapb30BaTh MAaTEMAaTUUYECKHE CPEICTBA Ui U3YUCHUS U OIIMCAHUS PEAIbHBIX MPOIIECCOB U SBICHUIA.
5-s1 JIP — He3aBUCUMOCTh M KpUTHYHOCTH MBIIIUICHHUS.
6-s1 JIP — BoJiist 1 HacTOMYMBOCTD B JOCTHKEHUH I1EJIH.

K HUKANMUGH :

7 — 9-it knaccol

—  CaMOCTOSITENILHO Op2anu306b18ams y4eOHOE B3aUMOCHCTBHE B TpyIIIe (ONpeAesaTh 00IIne e, T0TOBApUBAThCS IPYT C APYTrOM H T.J.);

— OTCTauBas CBOIO TOUKY 3pEHUS, NPUB0OUmMs apeymMeHmol, IOATBEPKAas UX (pakramu;

— B JIUCKYCCHU YMemb 8bl08UHYMb KOHTPAPTYMEHTHI



—  YUYUTHCSI KPUMUYHO OMHOCUMBCA K CBOEMY MHEHHIO, C TOCTOMHCTBOM MPU3HAG8AMb OIINOOYHOCTh CBOETO MHEHMSI (€CIIM OHO TaKOBO) U KOPPEKTUPOBAThH
€ro;

— TIOHUMAs MO3UIIHNIO APYTOTO, PA3iuuams B €ro peuu: MHEHUE (TOUKY 3pEHHS), I0Ka3aTeIbCTBO (apTYMEHTHI), (PaKThl; TUIIOTE3bI, AaKCUOMBI, TEOPHH;

— yMemb B3IJISIHYTh Ha CUTYAILIUIO C MHOW HO3ULIMH U 00208apu8amsCsi C TOAbMU UHBIX TO3ULUI.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y Y] cTyKaT TEXHOJIOTHUS MPOoOJIEeMHOT0 Juaiora (oOYyXTaroIIuid U TIOIBOASIINAN TUAJIOT) U OpraHu3aIus

pa6OTBI B MAJIBIX I'pyIiax, TaKKE UCIIOJb30BAHUC HA YPOKaX 3JICMCHTOB TCXHOJIOTHU IMTPOAYKTHUBHOT'O UTCHUS.

IIpeamerHbIe:

1) ymeHue paboTaTh ¢ MaTEeMaTHYECKUM TEKCTOM (CTPYKTYPHUPOBaHHE, W3BJICUCHHE HEOOXOMUMON MH(OPMAIMU), TOYHO U TPAMOTHO BBIPAXKaTh CBOU
MBICJIM B YCTHOW M IMCbMEHHOHN pedd, MPUMEHsSI MaTeMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BATh Pa3INyYHbIEC SI3bIKM MAaTEMATHKH (CIIOBECHBIM,
CUMBOJIMYECKUH, rpaduueckuii), 000CHOBBIBATh CYKJICHHS, MPOBOIUTH KiIacCU(PUKAIIHIO, TOKa3bIBaTh MAaTEMAaTUUECKHE YTBEPKICHUS;

2) BnajeHue 0a30BBIM IMOHSATUIHBIM amlapaToM: MMETh NMPEACTABICHHE O 4YUCIe, BIAJCHUE CHMBOJBHBIM SI3BIKOM aireOpbl, 3HAHHE JJIEMEHTapHBIX
(GYHKIMOHATIBHBIX 3aBUCUMOCTEH, (POPMHUPOBAHUE MPEACTABICHUH O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaTbHOM MHpE U O Pa3IMUYHBIX CIIOCOOax MX
U3y4eHUst, 00 0COOEHHOCTSIX BBIBOJIOB U MPOTHO30B, HOCSIIIUX BEPOATHOCTHBIN XapakTep;

3) yMeHHe BBIIOJHATH anreOpandeckue MmpeoOpa3oBaHus PAlMOHAIBHBIX BBIPAKECHHUN, IPUMEHATh UX JUIS PEIICHHs YU4eOHBIX MaTeMaTHYECKHX 3a1ad U
3ajJjay, BO3HUKAIOLINX B CMEKHBIX YUE€OHBIX IIpeAMETax;

4) yMeHHE IO0JIb30BAThCS MaTEMAaTHYECKHMHU (OPMYJIAaMH M CAMOCTOSITENIBHO COCTaBIISATH (POPMYJIBI 3aBHCHMOCTEH MEXIy BEIM UMHAMH Ha OCHOBE
0000I1I€HHUs YaCTHBIX CIIy4aeB U SKCIIEPUMEHTA;

5) yMeHue pemiath JHHEHHbIC U KBaJPATHBIC YPAaBHEHHS M HEpa "BEHCTBA, a TAKXKE MPHBOAUMBIC K HUM YpaBHEHHS, HEPABCHCTBA, CHCTEMBI; IPUMECHSIThH
rpaduuecKkue MpeACTaBICHUS JJIS PEUIeHUs U UCCIIEOBAaHUS YpaBHEHHH, HEPaBEHCTB, CUCTEM; NPUMEHSATh MOJYYEHHbIE YMEHHUS I PEUIeHUs 3agad U3
MaTEMaTUKH, CMEKHBIX IIPEIMETOB, TPAKTHKU;

6) oBiaseHHE CUCTEMOI (PYHKIIMOHATBHBIX MOHITHH, (YHKIHO HAJIBHBIM S3BIKOM U CHMBOJIMKOW, YMEHHE CTPOUTH rpaduku (YHKIHUi, OMUCHIBATH HX
CBOICTBA, UCHOJIB30BATh (PYHKIIMO "HAJIBHO-TpauIecKue NpeACTaBICHUs A ONMCAHUs M aHAJIN3a MaTeMAaTHYECKUX 33a]1a4 ¥ pealIbHbIX 3aBUCUMOCTEH;

7) OBIaJeHHWE OCHOBHBIMH CIOCOOAMHU TPEACTABICHHS M aHAIW3a CTATUCTUYECKUX [AHHBIX; YMEHHE pelarh 3aJadydl Ha HaXOXICHUE YacTOThl U

BEPOATHOCTU CHy‘i&fIHLIX CO6LITPII>1;



8) yMeHue MPUMEHATh M3YYCHHBIC MOHATHS, PE3y/IbTaThl M METOIbI IIPU PEIICHUH 33/1a4 U3 Pa3IMYHbIX pa3JeioB Kypca, B TOM YUCIE 3aj1a4, He

CBOIAIUXCA K HCIIOCPECACTBCHHOMY ITPUMCHCHUIO U3BCCTHLIX aJITOPUTMOB.

V. Copep:xanne y4e0HOro npeamera «Ajaredopa»
7 —9 kyaccoB
e 7/ kiacc:
1. Beipaxenus, To:K1eCTBa, ypaBHEHMSI.

UYucnoBele BbIpakeHUsl ¢ nepeMeHHbIMU. [Ipocteiiine npeoOpa3oBaHMsl BbIpaK€HHI. YpaBHEHHE, KOpEHb ypaBHEeHMs. JIMHEHHOe ypaBHEHUE C OJHOMN
nepeMeHHOM. Pelllenre TEKCTOBBIX 3a7]a4 METOJIOM COCTaBIICHHS! ypaBHEHH. CTaTUCTUYECKUE XaPAKTEPUCTUKHU.

OcHogHas yenp — CUCTEMATH3UPOBAaTh U OOOOMIMTH CBENEHUS O NMPeoOpa3oBaHMIX aNreOpandeckhuX BBHIPAKEHUN W PELIeHUMH YpaBHEHMH C OJHOM
IIEPEMEHHOM.

IlepBas Tema kypca 7 Kiacca SIBISETCS CBSA3YIOIIUM 3BEHOM MEXKIY KypCOM MAaTeMaTHKA S5—O6 KIaccoB M KypcoMm aireOpbl. B Hell 3akperistorcs
BBIYHMCIIUTENIbHBIE HABBIKU, CUCTEMATU3UPYIOTCS U 0000111aI0TCSl CBEICHUS O TPE0Opa30BaHUAX BHIPAKEHUN U PELICHUH YPaBHEHUH.

HaxoxaeHue 3HaueHU YUCIOBBIX U OYKBEHHBIX BHIPAKEHUH 1aeT BO3MOKHOCTH MIOBTOPUTH C YUALIUMUCS MTpaBHJia AEHCTBUM C pallMOHAIBHBIMH YU CIIAMHU.
YMeHusi BBINIOJHATE apudMeTHUeCKUe EHCTBUS C palMOHAIBHBIMU UYHCIAMH SIBJISIOTCS ONOPHBIMU JJsi Bcero Kypca anreOpel. CrenyeT BBISICHUTD,
HACKOJIbKO MPOYHO OBJIAJeNId MMM Yy4allhecs, U B Cilydae HEOOXOAMMOCTH OPraHU30BaTh MOBTOPEHHE C IIEJIbI0 JIMKBUIAIMH BbBISBICHHBIX MPOOEIIOB.
Pa3BuTHIO HABBIKOB BHIYMCIICHUI IOJKHO YIEISATHCS CEphe3HOE BHUMAHKE U B AalIbHEHIIEM MPH U3YYEHHUH JIPYTHX TEM Kypca anreOpbl.

B cBs3u ¢ paccMoTpeHHeM BONpOCa O CPaBHEHUM 3HAYEHUN BBIPAKEHUI PACIIUPSAIOTCS CBEJIECHUS O HEPABEHCTBAX: BBOJSATCS 3HAKU HEPABEHCTB, JAETCS
MOHATHE O IBOWHBIX HEPABEHCTBAX.

[Ipu paccMoTpenun mpeoOpa3oBaHul BhIpaKeHUH (opMaibHO-ONEpPAaTUBHBIE YMEHUSI OCTAIOTCS Ha TOM K€ YPOBHE, ydallluecs MOAHMMAIOTCS Ha HOBYIO
CTYNEHb B OBJAJCHUU Teopuel. BBOAATCS MOHATUSA «TOXKIAECTBEHHO PaBHBIE BBIPAKEHUSN», TOXKAECTBO», «TOXKJIECTBEHHOE NMPeoOpa3oBaHUE BBIP AKEHUN,
coJiepKaHue KOTOPBIX OyJeT MOCTOSHHO PacKphIBaThbCs U YIIIYOJSATHCS MPU M3YYEHUH MpeoOpa3oBaHUIl pa3MuyuHbIX anreOpandeckux BelpakeHuil. [lomuep-
KHUBAETCsl, YTO OCHOBY TOXKECTBEHHBIX ITPE0Opa30BaHU COCTABIISAIOT CBOWCTBA JEMCTBUI HAJl YUCIIaMHU.

YcunuBaercs posib TEOPETUUECKUX CBEACHUN NMpH paccMOTpeHun ypaBHeHUH. C 1ienbio o0ecredeHus 0CO3HAaHHOTO BOCHPHUSATHUS yJalllUMUCS aJrOPUTMOB

peUICHUA ypaBHCHI/Iﬁ BBOAUTCA BCIIOMOTaTCIIbHOC MMOHATUC PABHOCUJIBHOCTHU ypaBHeHHfI, (I)OpMy.)'II/Ipy}OTCSI U Pa3bACHAIOTCA Ha KOHKPETHBIX IIPUMEpPAX



CBOMCTBa PaBHOCHIILHOCTHU. J{aeTCs MOHSATHE TMHEHHOTO ypaBHEHUS U UCCIEAYETCsl BOIPOC O YUCIE ero KopHel. B cucreme ynpaxxHeHuit ocoboe BHUMaHHE
YIIEISIeTCS PEIICHUIO YPaBHEHUH BUIa ax = b TpU pa3anuHbIX 3HaueHHUsX a u b. [Ipomoimkaercs padota 1mo GopMUPOBAHHUIO Y YUAIIMXCSI YMEHHS UCIIOJIb30BATh
ammapar ypaBHeHHI KaK CPEJCTBO JUIS pEIICHHs TEKCTOBBIX 3a]ad. Y POBEHB CIIOKHOCTH 3a/1a4 3/IeCh OCTAeTCs TAKUM JKe, Kak B 6 Kiacce.
N3ydeHrne TeMbl 3aBepIIaeTcsi 03HAKOMJICHHEM YYaIIMXCS C MPOCTCHINMMHU CTATUCTHYSCKUMHU XapaKTEPUCTUKAMH: CPEIHHM apu(METHICCKHM, MOJOH,
MEMaHOW, pa3MaxoM. Y4Jaluecs JODKHBI YMETh UCIIOIh30BaTh 3TH XapaKTEPUCTUKH TS aHATIN3a Psa TaHHBIX B HECJIOKHBIX CUTYAIUX.
Konmponvnvix pabom. 1
CreneHb ¢ HATYPAJbHBIM MOKA3aTeJIEM.

CreneHp ¢ HATYpaIbHBIM TI0Ka3aTeNneM U ee cBoiicTsa. Onnounen. OyHknun y = X2, y = x°

U UX TpaUKH.

OcHognas yenb — BbIPa0OTaTh YMEHUE BBITIOJIHATH IEHCTBUS HaJ/l CTENIEHSIMU C HATYpalbHBIMU MOKA3aTEISIMHU.

B nanHO# TeMe naeTcs ompeseneHUe CTENEHU ¢ HaTypalbHBIM IOKa3arenaeM. B kypce maremaTuku O Kiacca ydalquecs y:Ke BCTPEYaINCh ¢ IpUMEpaMu
BO3BE/ICHUSI YMCENl B CTENEeHb. B CBS3M C BBIYMCIEHWEM 3HAUEHUH CTENEeHM B [/ KJAcce JaeTcs MpeACTaBICHUE HAXOXJACHWHW 3HAUYEHUH CTEMeHH C
MIOMOIIBIO KalIbKyJsiTOpa. PaccMaTpuBaroTcsl CBOMCTBAa CTENEHM € HATypasbHBIM IOKa3aTeneM. Ha mpumepe nokazaTesbCTBa CBOWCTB CTENEHH ydalluecs
BIIEPBBIE 3HAKOMSTCSA C JI0KA3aTeJIbCTBAMM, IPOBOJUMBIMM Ha anredpanueckoM Matepuasie. CBoMcTBa CTENEHM C HATypaJbHBIM IIOKa3aTelIeM HaXOMAAT
IPUMEHEHHE INPU YMHOKEHUM OJHOWICHOB M BO3BEJCHUU OJHOWIEHOB B CTeNeHb. [Ipu HaxoKIeHUM 3HAUEHHUH BBIPAKEHWH, COIEpKalUX CTEIEHH,
0c000€ BHUMaHME ClleyeT 0OpaTUTh Ha MOPAIOK ACHCTBUIA.

PaccmoTpenne dyHKImi y = x2, y = x°

MO3BOJIIET MPOJIOJDKUTH paboTy Mo (POPMHUPOBAHHIO YMEHMH CTPOUTH M 4HTaTh rpaduku ¢yHkuuid. Baxkno
00paTUTh BHUMAHUE ydalluXcsi Ha 0coOeHHOCTH rpaduka QyHKIMH y = X2 rpaduk IPOXOJUT yepe3 Hayalo KoopAaumHar, ock Oy SBISETCA ero OChlo
CUMMETpUH, TpadUK PACIIONOKEH B BEPXHEH MOTYIIIOCKOCTH.

YMeHue cTpouth rpaduku GyHkumi y=x2ny=x>

UCTIOJIb3YETCS 11l O3HAKOMJICHUS YUAIIUXCS ¢ TPAQHUSCKHM CIIOCOOOM peIlIeHUS YPaBHCHHIA.
Konmponvnvix pabom. 1
3. MHorou4J/ieHbl.
Muorounen. CrnoxeHue, BBIMUTaHUE U YMHOKEHHE MHOTOUYICHOB. PaznoxeHne MHOTOUIEHOB HA MHOKUTEIH.

Ocnosnas yeilb — BLIpa6OTaTI> YMCHHC BBITIOJIHATD CIIOKCHUC, BBIYUTAHUEC, YMHOKCHUEC MHOTOYJICHOB U PA3JIOKCHUC MHOTOYICHOB Ha MHOKUTCIIN.



JlanHasi Tema urpaer QyHIaMEHTAJIbHYIO POJb B (POPMHPOBAHWUU YMEHHUS BBINOJHATH TOXKIECTBEHHBIC NMPEOOpA30BaHMs alreOpanyecKrX BBIPAKECHUH.
dopmupyemblie 37ech (HOPMaTLHO-ONIEPATUBHBIC YMEHHUS SBJISIOTCS ONMOPHBIMU TIPU M3YYCHUH JACHCTBHI C PAllHOHATBHBIMU JIPOOSMHU, KOPHIMH, CTCIICHSIMH C
panMoHaTFHBIMU TTOKA3aTEISIMU.

W3yueHne TeMbl HAYMHACTCS C BBEACHUS MOHATHUI MHOTOWICHA, CTAHJIAPTHOTO BHJAa MHOTOWICHA, CTeTleHH MHOrowieHa. OCHOBHOE MECTO B ATOW TeMe
3aHUMAIOT AJITOPUTMBI JEHCTBUH C MHOTOWIEHAMH — CJIO)KCHHE, BBIYUTAHWE W YMHOXXEHHE. Y4Yalluecs JOJDKHBI TOHHUMAaTh, YTO CYMMY, Pa3HOCTH,
MIPOU3BEICHNE MHOTOWIEHOB BCET/Ia MOYKHO TPE/ICTABUTh B BUI€ MHOTOWICHA. J|eHCTBHSI CIIOKEHHS, BBIYATAHHS M YMHOKEHHUSI MHOTOWICHOB BBICTYIAIOT KaK
COCTaBHOW KOMIIOHEHT B 33J]aHHSX Ha MPeoOpa30BaHMs LENbIX BhIpakeHui. [loaTromy Henenecoo0pa3Ho mepexoauTh K KO MOMHUPOBAHHBIM 3aJJaHUSIM TIPEXKIE,
9YeM YCBOEHBI OCHOBHBIE aJITOPUTMBI.

Cepbe3Hoe BHUMaHHE B 3TOW TeMe yIeNseTcs Pas3IoKeHHI0 MHOTOYJICHOB HAa MHOKHUTENIN C TOMOIIbIO BBIHECEHMS 32 CKOOKHM OOIIEro MHOXHUTENS U C
MOMOIIBI0 TPYNIHUPOBKU. COOTBETCTBYIOIIME MPEOOpa3oBaHMs HAXOIAT NIMPOKOE NMPHMEHEHHE Kak B Kypce 7 Kjacca, Tak M B IOCIEAYIOIIUX Kypcax,
O0COOEHHO B IEUCTBUAX C pallHOHATBHBIMU APOOSIMHU.

B nanHOII TeMe ywamuecst BCTPEYAKOTCS C TPUMEpaMH HWCIOJIBb30BaHUS PacCMaTPUBAEMBIX MPeoOpa3oBaHWi IMpHU pENICHUH Pa3HOOOpas3HBIX 3a/1ad, B
YaCTHOCTH IPH PEIICHHH YPaBHEHUH. DTO MO3BOJISIET B XOJ€ M3YUCHHS TEMBI TPOJOJDKUTH PadOTy 10 (POPMHUPOBAHUIO YMEHHS PEIIaTh YPaBHEHHS, a TAKXKE
pemaTh 3a/1a4d METOJ0OM COCTABIICHHS YPaBHEHUH. B 4ncIio yrnpakHEeHUI BKITFOUAIOTCS HECJIOJKHBIC 3aJaHuUs Ha TOKAa3aTeIbCTBO TOXK/ECTBA.

Konmponvrvix pabom. 1
4, D opMyJIbI COKPAIIEHHOT0 YMHOKEHHSA.

®opmynsl (@ + b)? = a? £ 2ab + b?, (a £ b)® = a® + 3a®b + 3ab?® = b3, (a £ b) (a* + ab + b?) = a® +b*. [Ipumenenne GopMyn COKPAIIEHHOTO YMHOKEHHS B
peoOpa30BaHUSX BBIPAKCHUN.

OcnosHas yenb — BBIPA0OTATh YMEHHE MPUMEHITH (DOPMYIIBI COKPAIIEHHOTO YMHOXKCHHUSI B MIPe0Opa30BaHUAX IIEIBIX BHIPAKCHUH B MHOTOWICHBI U B
Pa3JI0KEHUU MHOTOYWICHOB HA MHOKHTEIIH.

B nannoii Teme mpopospkaercs paboTa 1Mo (OPMHUPOBAHUIO y YUALIUXCS YMEHHS BBIMOJHITH TOXKJIECTBEHHBIE MPEOOpa3OBaHUS LEJIBbIX BBIPAKEHUH.
OcHOBHOE BHHMaHHE B TeMe yjensercs gopmynam (a - b) (@ + b) = a* - b2, (a £ b)*> = a®> £ 2ab + b?. YVyamuecs NOMKHBI 3HATh 3TH (QOPMYJIBI 1
COOTBETCTBYIOIIIME CIOBECHBIE (DOPMYIUPOBKHU, YMETh MPUMEHSTh UX KaK «CJIeBa HAIIPaBOy», TaK U «CIIpaBa HAJIEBOY.

Hapsiiy ¢ ykasaHHBIME paccMaTpHBaroTcs Takxke dpopmynbl (a + b)® = @+ 3a’b + 3ab®* £ 0%, a® £ b3 = (a £ b) (@®> + ab + b®). OgHAKO OHH HAXOAT

MCHBIICC TPUMCHCHUEC B KYPCC, ITO3TOMY HEC CIICAYCT U3JIMIIHEC YBJICKATHCA BBIIIOJIHCHHUEM ynpa)KHCHI/Iﬁ Ha UX MCIIO0JIb30BaHMUC.



B 3aknr04uTeNbHON 4acTH TEMBI PACCMATPUBAECTCS IPUMEHEHHUE PA3IUYHbIX IPUEMOB PA3JIOKEHUSI MHOIOYJICHOB HA MHOKUTEIIHU, a TAKXKE HUCIIOIb30BaHUE

npeoOpa30BaHUi LETBIX BEIPAKECHUH JUTS pelICHHs IIMPOKOTO Kpyra 3a1ad.
Koumponvnvix pabom: 2
5. OyHKUMU.

Oynkys, 061acTh onpeneneHus GyHKun. Berancinenue 3Hauennit pyakunu o popmysne. I'papux Gpynkmun. [Ipsmast mponopuoHaIbsHOCTh U e rpaduk.
Jluneitnas pyHkuus u ee rpaduxk.

OcHognas yenb — O03HAKOMUTH yYalllUXCSl ¢ BaXKHEHIIMMM (YHKIMOHAJIBHBIMU MOHATHAMM U ¢ rpaduKaMH IPsIMOM MPOMOPLHUOHAIBHOCTH U JIMHEN HOU
¢GbyHKIMM 00IIero BUJIA.

JlanHast Tema sIBJISIETCS HayalbHBIM 3TAllOM B CHCTEMaTH4ecKoi (PyHKIIMOHAIbHOW MOJArOTOBKE YYal[UXcs. 371€Ch BBOJSATCS TaKHe MOHSITHS, KaK (YHKIIHS,
aprymeHT, o0iacTh onpeaenenus Gyakunu, rpaduk GyHkmun. OyHKINAS TPAKTYeTCsl KaK 3aBUCUMOCTh OJHOW TIEPEMEHHOW OT APYTroi. Ydamuecs MmoyqaroT
TepBOe MpEeICTaBlIeHuEe O crocobax 3amanus GyHknuu. B manHON Teme HaumHaeTcsl paboTa 1mo (GOPMHUPOBAHMIO Y yUAIIUXCSI YMEHUM HAXOJUTh MO (popMyIie
3HaYeHUe (PYHKLUHU 10 U3BECTHOMY 3HAUYEHUIO apTyMEHTA, BBIMOIHSTDH TY XK€ 3a/1a4y 1o rpaduKy U pemaTs 1o rpaduky oOpaTHYIO 3a1a4y.

OyHKIMOHATbHBIE TOHATHUS MOJIY4YaloT CBOIO KOHKPETH3AIUIO IPU M3YUYEHUH JIMHEWHON (DYHKIIMU M €e YaCTHOTO BUAA — MPSMOM MPOMOPLHHUOHAIBHOCTH.
YMeHusi CTpOUTh U YUTATh IpaduKu 3TUX QYHKUUN MIMPOKO HCIOJIB3YIOTCS KaK B cCaMOM Kypce anreOpbl, Tak U B Kypcax reoMeTpuH U (Gu3uKu. Yyamuecs
JIOJDKHBI IOHUMATh, KaK BJIMSET 3HaK KOG HIMEHTa Ha PACOI0KEHHUE B KOOPANHATHOMN MIIOCKOCTH rpaduka (yHkiuu y = kx, rae u K # 0, kak 3aBUCHT OT
3HaveHui K u b B3aumHuoe pacrosiokenne rpadukoB AByX GyHKIMH Buga y = kx + b.

dopmupoBanue Bcex (GyHKIMOHATBHBIX MOHATHI U BhIPaOOTKAa COOTBETCTBYIOIIUX HABHIKOB, a TAKXKE M3y4EHHE KOHKPETHBIX (PYHKIUN CONMPOBOXKIAAIOTCA
paccMOTpeHHEM MIPUMEPOB pealbHBIX 3aBUCUMOCTEH MEXK/Ty BEJTMUMHAMU, YTO CIIOCOOCTBYET YCUJICHUIO MTPHUKIIATHOM HAMIPABICHHOCTH Kypca alreOphl.

Konmponvnvix pabom. 1
6. Cucrembl THHEHHBIX YPABHCHHI.

Cucrema ypaBHeHull. PerieHne cucteMsl ABYX JIMHEWHBIX YPAaBHEHUH € JBYMs IEPEMEHHBIMU U €r0 FeéOMETpUYecKas HHTepIpeTanus. Penenne TeKcToBbIX
3a/1a4 METOJOM COCTaBJICHUS CUCTEM YPaBHEHUM.

OcnosHas yenp — 03HAKOMUTH y4alllUXCsl CO CIIOCOOOM pELIEHHs] CUCTEM JIMHEMHBIX YpaBHEHMH ¢ JByMsl N€pEMEHHBIMH, BbIpaOOTaTh yMEHHE pellaTh

CUCTCMBI ypaBHeHI/Iﬁ 1 IPUMCHATH UX ITPU PCHICHUHN TCKCTOBBIX 3a/1a4.



N3yueHue cucreM ypaBHEHMI pacnpeaensieTcss Mexay KypcamMu 7 U 9 kiaccoB. B 7 kiacce BBOIUTCS MOHSATHE CUCTEMbBI U PACCMaTPUBAIOTCS CHCTEMBI
JIMHEWHBIX YPaBHECHUH.

N3noxxeHrne HauYMHAETCs ¢ BBEICHUS MOHATHUS JIMHEHHOE ypaBHEHUE C JBYMsI IEpEMEHHBIMIY. B cucteMy ynpakHEeHUH BKIIIOUAIOTCS HECIOXKHBIE 3a/laHus
Ha pelleHNE JIMHEHHBIX YPAaBHEHUN C IByMs IEPEMEHHBIMU B LIEJIBIX YHCIIAX.

dopmupyetcst yMeHue cTpouTh rpaduk ypaBHeHust a + by = ¢, rae a # 0 wim b # 0, npu pa3nuuHbIX 3HaYCHUsX a, b, ¢. BBeneHue rpapuueckux oOpa3os
JaeT BO3MOKHOCTb HArJIsiTHO UCCIIEIOBATh BOIIPOC O YUCIIE PELICHUI CUCTEMBI IBYX JIMHEWHBIX YPABHEHUH C ABYMSI IEPEMEHHBIMH.

OCHOBHOE MECTO B JJaHHOW TeM€ 3aHMMAeT M3yY€HHUE aJrOpPUTMOB PEIICHHS CHCTEM JIBYX JIMHEHHBIX YpaBHEHUH C JIByMsl NEPEMEHHBIMHU CIIOCOOOM
MOJICTAHOBKU U CIOCOOOM CIIOKEHMs. BBeleHune cucrteM MO3BOJSET 3HAYMTENBHO PAaCHIMPUTh KPYr TEKCTOBBIX 33/1a4, pelIaeMbIX C MOMOIIbIO amnmapara
anreopsl. [IppMeHeHne cucTeM ynpouiaeT mpolecc nepeBo/ia AaHHbIX 3a/1a4l ¢ OOBIYHOTO SI3bIKA Ha S3bIK YpaBHEHHIA.

Konmponvnvix pabom. 1
7. TloBTOpeHwUe.
OcHosnast yenw. IIoBTOpUTD, 3aKpenuTh 1 00001TUTHL OCHOBHBIE 3Y H, moydeHHbIe B 7 Kiacce.

Konmponvnvix pabom. 1

e 8 Kiacc:
1. PanuoHajibHBIE IPOOH.

Panuonanenas npo6s. OcHOBHOE CBOMCTBO ApoOH, cokpaieHue apooeit. ToxaecTBeHHble MpeoOpa3oBaHUs pPaLMOHAIBHBIX BbIpakeHU. OyHKIUS
k

Y = — u ee rpaduxk.

X
OcHnognas yenb — BbIPa0OTATh YMEHHUE BBIMOIHATH TOXKIECTBEHHBIE TPE0Opa30BaHuUs PAMOHAIBHBIX BHIPAKEHUN.
Tak kak nmelcTBUS C pallMOHANBHBIMH JPOOSIMH CYIIIECTBEHHBIM 00pa3oM OMHUpalOTCAd Ha JCHCTBUS ¢ MHOTOWIEHAMH, TO B Hadaje TEeMbl HEOOXOAUMO
MOBTOPUTH C YUAIIUMHUCS MPeoOpa30BaHUS IIENIBIX BBIPAKEHUIA.
['maBHOE MeCTO B JaHHOW TeMe 3aHMMAIOT AITOPUTMBI IEHCTBUM ApoOSAMHU. Ydaluecs AOKHBI MOHUMATh, YTO CYMMY, Pa3HOCTb, MPOU3BEACHUE W YaCTHOE
npobeil Bcerga MOKHO TPEICTaBUTH B BHjae Apodu. [IproOperaembie B JaHHOW TeMe YMEHHs BBIIOJHATH CIOXEHHE, BHIUYMTAHUE, YMHOKCHHUE U JICJICHHE

,Z[pO6CI>i SABJISIFOTCA OIIOPHBIMU npeo6pa30BaH1/Iﬂx )lpOGHLIX BBIpa)KeHPIfI. H03TOMy UM CJICAYCT YACIUTH 0c000¢ BHHMAaHUE. HCI_[CJICCOO6p3.3H0 NEepexXoJUTh K



KOMOWHUPOBAHHBIM 33JJaHUSM Ha BCE ACUCTBHUS C APOOSMH Mpexae, yeM Oyay yCBOEHBI OCHOBHBIE JITOPHUTMBL. 3aJaHusl HA BCE JCHCTBHS C IpoOsSMHU HE
JOJDKHBI OBITh M3JHMIIHE TPOMO3IKUMH U TpyHAoeMKuMu.llpn HaxoxIeHuH 3HaueHUil 1poOeit NaroTcs 3aJaHus Ha BBIYMCICHUS C MOMOIIBIO KalbKynaropa. B

JAHHOW TE€ME PaCIUUPSIIOTCS CBEACHUS O CTATUCTUYECKUX XapaKTepUCTHKaX. BBOIUTCS MOHSTHE CPEeIHEro rapMOHUYECKOIO psja MOJIOKUTEIbHbIX
yrcen. M3ydenne TeMbl 3aBepIIaeTcsi pacCCMOTPEHUEM CBOUCTB rpaduka GyHKun V = — -
X

Koumponvnvix pabom: 2

2. CTeneHb ¢ HeJbIM MOKAa3aTejeM. JJIeMeHThl CTATHCTUKH.
CrermneHb C 11eTBIM TMOKa3aTeneM U ee cBoiicTBa. CTaHaapTHBIN BU uncia. HayanbHble cBeleHrs 00 OpraHu3aiui CTaTUCTUHYECKUX UCCIIEIOBAHUN.
OcHosHas yenb — BBIPAOOTATh YMEHHUE NTPUMEHSATh CBOMCTB, CTETICHH C IIEJIBIM MTOKa3aTeJIeM B BBIYMCICHUSX M MPpeoOpa3oBaHUsIX cHOPMUPOBATH HAYAIbHBIC
MIPEACTABICHUS 0 COOpE U TPYNIIUPOBKE CTATUCTUYECKUX JAHHBIX, UX HATJISTHON MHTEPIPETAIIUH.
B »sT0if Teme opmyIupyroTCs CBOMCTBA CTEMEHU C IIEJIBIM IMOKa3aTeneM. MeTon IoKa3aTelbCTBa dTUX CBOWCTB IMOKAa3bIBACTCS HA MPUMEPE YMHOXKCHHS
CTENEHEH C OJIMHAKOBBIMM OCHOBAHUSAMH. JlaeTcsl MOHATHE O 3alMCH YHMCIIa B CTaHAApTHOM Buje. lIpuBoasTCS mpuMepsl MCHOIB30BAHMS TAKOW 3alKCH B
(dbu3uKe, TEXHUKE U APYTUX 00JIaCTAX 3HAHUM.
VYyamuecss moyiydaloT HayallbHbIE MPEJICTaBICHUS OO0 OpraHu3ali CTAaTUCTUYECKUX HccienoBaHuil. OHM 3HAKOMATCS C MOHATHSMH TE€HEpaTbHOU U
BBIOOPOYHOU COBOKYIMHOCTH. [IpUBOASATCS mpuMepbl MpeACcTaBiIeHHs] CTATUCTUYECKUX TAHHBIX B BHUJE TaOJIUI] YAaCTOT U OTHOCHTENIBHBIX YacTOT. YdYalluMcs
Mpe/iaraloTcs 3aJlaHusl Ha HaxoKJEHUWE MO TalyiMile YacTOT TaKUX CTAaTUCTHMUYECKHMX XapaKTEepPHUCTHUK, KaK cpeaHee apudmernyeckoe, Moza, pa3Max.
PaccmaTtpuBaeTrcs BONpOC O HArJsJHOW HHTEpHIpETallMd CTaTUCTUYeCKOW HHGopManuu. W3BecTHble ydalmuMcs CIOCOOBI HAIJISIHOTO MPECTaBIICHUS
CTaTUCTUYECKUX JAHHBIX C MOMOUIBIO CTOJIOYATHIX U KPYTOBBIX UArpaMM PACIIUPSIIOTCS 3a CUET BBEACHUS TaKUX MOHATUHN, KaK MOJUTOH U TUCTOrpaMmMa.
Konmponvnvix pabom. 1

3. KBaapaTrHble KOpHH.

[Tonsitue 06 mppanMoHambHBIX yMcaax. OOLMe cBeACHUs O AECHCTBUTENbHBIX uMciax. KBaapaTHbelil kKopeHb. [loHATHE O HaxOXKJIEHUM HPUOIMKEHHOTO
3Ha4YeHUs1 KBaJpaTHOro KopHs. CBoiicTBa KBaapaTHbIX KopHel. [IpeoOpa3zoBanus BeIpakeHHM, COIepKalIX KBaJpaTHbIE KOPHU. DYHKITHS y=+/x, ee
CBOIicTBa U rpaduK.

Ocnosnas yeilb — CUCTEMATU3UPOBATL CBCACHUA O PALlMOHAJIBHBIX YHUCIIAX W AaTh HNPCACTABJICHHUC 00 HppaluOHAJIbHBIX YHCJIaX, paCllupHUB TEM CaMbIM

IHOHATUC O YUCIIC, BLIpa6OTaTL YMCHUC BBITIOJIHATDH npeo6pa30BaHI/1;1 BBIpa)KeHPIfI, COZACPpIKAIINX KBAJIPATHBIC KOPHHU.



B nmanHOi Teme yuammecs: MoJydaloT HadajdbHOE MPEICTABICHUE O MOHATHH ACHCTBUTENbHOro umcia. C 3Toil 1enbio 0000MAIOTCs N3BECTHBIE yYaIluMCs
CBCACHUA O pallMOHAJIbHBIX YMUCJIaX. I[JISI BBCACHUS NNOHATHUA UPPALUOHAILHOI'0 YK CJia UCHOJIB3YCTCA HHTYUTHUBHO NPCACTABJICHUC O TOM, YTO Ka)KI[bIﬁ OTPE30K
HMECT IOJIMHY U IIOTOMY Ka)I(I[Oﬁ TOYKE KOOpI[HH&THOfI Hp?[MOfI COOTBCTCTBYET HCKOTOPOC YMCIIO. HOKa?;I)IBaeTC?[, 4YTO CYIICCTBYKOT TOYKH, HC HMMCIOIIUC
panMoHaIBHBIX a0CIIHCC.

HpI/I BBCACHHWHU IMOHATHA KOPHSA MMOJIC3HO O3BHAKOMUTD YHJAIIUXCA C HAXOXKICHUCM KOpHef/'I C IIOMOIIBIO KAJIBKYJIATOPA.

OcHOBHOE BHUMaHuE YAENAeTCS MOHATHIO apu(pMETHYECKOro KBaJpaTHOTO KOPHA M CBOWCTBAM apU(PMETUUYECKUX KBaJApaTHBIX KopHeH. JlokazbiBaroTcs
2 o
TEOPEMBI O KOpHE U3 MPOU3BENCHUS U IPOOH, a TAaKKe TOXKIECTBO Va = |a| , KOTOpBIE MOJIy4aloT MPUMEHEHUE B IPE0OPa30BaHUAX BhIPAXKEHHUM, CoAepKaIInX

a a
Jb'be

YMmenue npeoOpa3oBbIBaTh BIPAXKEHUS, COJEpIKAIINE KOPHHU, YacTO UCIOJIB3yeTcs Kak B CaMOM Kypce ajredphl, Tak U B Kypcax r€OMEeTpUH, aJireOpsl U Havall

KBaJApaTHBIC KOPHHU. CHGI_[I/IaJ'IBHOG BHUMAaHHUC YIACITACTCA OCBO60)K)IGHI/IIO OT UppaAlMOHATIBHOCTH B 3HAMCHATCJIC leO6I/I B BBIPAXKCHUAX BHOA

aHaJIu3a.

[Tpomomxaercss paboTa Mo Pa3BUTHIO (PYHKIIMOHAIBHBIX MPEICTAaBIICHUH ydamuxcs. PaccmartpuBarorcs (yHKIUS 0= Jé, ee cpoiictsa u rpaduk. I[Ipu

n3y4eHun QYyHKIUU ) = Jx mokassiBaeTcs ee B3aMMOCBSI3b C dbynxmmeit y = x2, rae x > 0.

Konmponvnvix pabom. 1

4, KBaapaTrHble ypaBHeHusl.
KBanpatHoe ypaBHenue. @opMyna KOpHEH KBaJpaTHOTO ypaBHEHHWs. PelieHne palMoHaNbHBIX ypaBHEHUU. PemieHue 3amad, NpUBOAANIMNX K KBaJIpaTHBIM
YPaBHEHUSIM U MPOCTEHITUM paIlHOHAILHBIM YPaBHCHHUSIM.
OcHnognas yenb — BbIpa0OTaTh YMEHHUS PeIllaTh KBapaTHbIC YPaBHEHUS U MIPOCTEHIINE palliOHATIbHBIC YPaBHEHUS U PUMEHATH UX K PEIICHHIO 3a/1a4.
B Hauvane TeMbl MPUBOAATCS MPUMEPHI PEIICHHS] HEMOJHBIX KBAJPAaTHBIX YPAaBHEHHH. DTOT MaTepHall CHCTEMAaTH3HpYeTcs. PaccMaTphBarOTCs ajiropuTMBI
pElIeHUs HEMOJIHBIX KBAaIPATHBIX YPAaBHEHUH PAa3IMYHOTO BU/IA.

OcHOBHOE BHUMAaHHE CICAYCT YACINUTb PCIICHHUIO ypaBHeHI/Iﬁ BHUAa ax2

+ bx + ¢ =0, rae a # 0, c ucnonb3oBanuem (opmynsl KopHei. B nanHol Teme
yJaruecst 3HakoMsTcs ¢ popmynamu Bueta, BeIpaXkarollluMu CBS3b MEX/1y KOPHSAMH KBaJpaTHOTO ypaBHEHUS U ero Kodp¢unuentamu. OHU HCHOJIb3YIOTCS B

JallbHEHIIIEM IIpHU A0KA3aTCIBCTBE TCOPCMBI O PA3JIOKCHUH KBAJAPATHOTO TPCXUJICHA HA JIMHEWHBIE MHOXXHUTEIIH.



VYyamuecss OBIIaJICBAIOT CIIOCOOOM pEIICHHS TPOOHBIX PAIMOHATBHBIX YPaBHEHHH, KOTOPBI COCTOUT B TOM, YTO PEIICHUE TAKMX yPaBHEHUN CBOJMUTCS K
PEIICHUIO COOTBETCTBYIOIIMX IIEJIBIX YPABHEHUH C TIOCTEAYIOIINM HCKIFOUEHUEM TIOCTOPOHHHUX KOPHEH.
W3ydeHne 7aHHON TEMBI TIO3BOJISIET CYIIECTBEHHO PACIIMPUTH almapaT YpaBHCHUM, UCTIOIB3YEMbIX JUIsl PEIICHUS TEKCTOBBIX 3a/1a4.
Koumponvnvix pabom: 2
5. [ToBTOpeHue.
Ocnosnasi yenw. IIoBTOPUTH, 3aKpeNUTh U 0000HUTH OCHOBHBIE 3YH, mosryaenHbie B 8 Kiracce.

Konmponvnvix pabom: 1

e O rkuacc

1. Hepasencrsa.
UucnoBble HEpABEHCTBA U UX CBOMCTBA. [lowieHHOE CloKEeHNEe U YMHOKEHNE YHCIIOBBIX HEpaBEHCTB. JIMHElHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUC-
TEMBI.
OcHogHasi yenb — O3HAKOMUTH YUYalUXCi C TPUMEHEHHE: HEpaBEHCTB Ui OLIEHKM 3HAueHUil BBIp@KEHUH, BbIpaOOTaTh yMEHHE pellaTh JIMHEHHBIE
HEPaBEHCTBA C OJHOW TEpeMeHHOW M WX cucTeMbl. CBOWCTBA YMCIOBBIX HEPABEHCTB COCTABISIIOT Ty 0a3y, Ha KOTOPOH OCHOBAHO PEIICHUE JTMHEHHBIX
HEPABEHCTB C OJHOHN mepeMeHHOW. T peMbl O MOWIEHHOM CIIO)KEHUM W YMHOXEHUU HEPABEHCTB HAXOJUTh NPUMEHEHUE IPU BBIIOIHEHUU IMPOCTEUIINX
yIOpaXHEHU Ha OIEHKY BBIPAKEHMH MO METOAy TIpaHUll. BBomsATcs MOHATHS aOCOMIOTHOW MOTPEHIHOCTH W TOYHOCTH HPUOIMKEHUS, OTHOCHUTEIBHOU
MOTPEIIHOCTH. YMEHUS MPOBOJUTH NEAYKTHUBHBIE PACCYXKJICHUS IOJIYyYalOT Pa3BUTHE KaK IPU JOKA3aTENbCTBAX YKA3aHHBIX TEOPEM, TAK U IPH BBINOIHEHUU
YIPaKHEHUI Ha JI0Ka3aTeIbCTBA HEPABEHCTB.
B cBs3u ¢ pernieHueM JHMHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHO: JAETCS MOHSATHUE O YUCIOBBIX MPOMEXKYTKAaX, BBOJATCS COOTBETCTBYIOIIME HA3BAHUS U
o0o3HavyeHus. PaccMOTpeHHI0 CUCTEM HEPaBEHCTB OJIHOM MEePEeMEHHON MPEIIIeCTBYET O3HAKOMIICHHE YYAIIUXCS C MOHSATUSMU TepecedyeHus U 00beAnHeHUs
MHOECTB.
[Ipu peleHUU HEPABEHCTB HCMOJB3YIOTCS CBOICTBA PAaBHOCHIIBHBIX HEPABEHCTB, KOTOPHIE Pa3bSICHIIOTCS HAa KOHKpPETHBIX mpumepax. Ocoboe BHHMaHUE
CIIEAYeT YACTUTh OTpabOTKE YMEHUS peliaT IpocTeiiue HepaBeHCeTBa BIIa ax > b, ax < b, ocTaHOBHBIIUCH clieIMalIbHO Ha citydae, korja a < 0.
B 310l Teme paccMaTpuBaeTcs TakkKe PElIeHUE CUCTEM JBYX JIMHEHMHBIX HEPAaBEHCTB C OJHOM MEPEMEHHOM, B YACTHOCTH TaKUX, KOTOPBIE 3alMCAHbI B BUJIE

JIBOMHBIX HCPAaBCHCTB.



Koumponvnvix pabom: 1

2. Ksaaparnunas ¢pyHkuus.
®ynxuus. CpoiictBa dyHkumii. KBaapaTnslii TpexuneH. PasioxeHne KBaapaTHOTO TpexuleHa Ha MHoxuTenn. Dynkius y = ax? + bx + ¢, ee cBoiicTBa 1
rpaduk. CreneHHas QyHKIHSL.
OcnosHas yenb — pacIIupUTh CBEJCHHUS O CBOMCTBAX (DYHKIIMNA, 03HAKOMHTD yUAIIUXCSl CO CBOMCTBAMH U rpadpuKoM KBaJApaTuIHON QyHKIuH. |
B Hauane Tembl cucTeMaTU3UPYIOTCS CBeAEHUSA O (QYyHKUUAX. [IOBTOpSAIOTCS OCHOBHBIE MOHSATHSA: (YHKIMS, apryMEHT, 00JacTh OMpenesieHus (QyHKIUH,
rpaduk. JlaroTcs MOHATHS O BO3pAacTaHUU M YObIBAaHUU (DYHKIMH, IPOMEXKYTKaX 3HAKOIMOCTOSHCTBA. TeM cambIM co3jaercss 0a3a IJii YCBOEHMsI CBOWCTB
KBaJIpaTUYHOMN U CTEeNeHHOM (DYHKIMH, a Takke JUIsl JajlbHEHIIero yriayoneHus (QyHKIMOHAIBHBIX MPEICTaBICHUI MPH HW3y4YEHUU Kypca aireOpbl U Hayail
aHaJIn3a.
[ToAroTOBUTENBHBIM HIArOM K W3YYEHHIO CBOICTB KBaJIpaTWUYHOW (YHKIMHU SBISIETCS TaKKe€ pacCMOTPEHHE BOIpOCa O KBaJAPaTHOM TPEXWIEHE U €ro
KOPHSIX, BBIIEJICHUN KBaJpaTa JBy4IeHa U3 KBAJPATHOIO TPEXUIEHA, PA3JIOKEHNN KBAJAPAaTHOTO TPEXWICHA HA MHOKUTEIIH.

2

N3yuenue kBaapaTHUHON (YHKIIMM HAaUYMHAETCS C paccMOTpeHus: QYHKIHMH y = ax‘, ee CBOMCTB U OCOOEHHOCTEeH rpaduka, a Takke APYruX YacTHHIX BHUJIOB

KBaIPaTHUHOH QyHKIMN — (GYHKIMHA y = ax’ + b, y = a (X - M)%. DTH cBeJIcHNs NCTIONB3YIOTCS NPH M3YYEeHHN CBONCTB KBAJAPAaTHUHOH (YHKINH OOIIEro BH/A.

BaskHO, YTOOBI ydammecs MOHIHM, 4To rpadguk GYHKIMH y = ax’ + bx + ¢ MoeT ObITh TONydeH n3 rpaduka QYHKIHMH y = ax’

C TOMOIIBIO JIBYX IIa-
paJIeNbHBIX TlepeHocoB. [IpueMbl ocTpoeHus rpaduka GyHKIMK y = ax? + bx + ¢ 0TpabaThIBAIOTCS HA KOHKPETHBIX puMepax. [Ipu 5ToM 0co60e BHUMaHHE
CIIelyeT YACIUTh GOPMUPOBAHUIO Y YHALTHXCSl YMEHUS YKa3bIBaTh KOOPIMHATHI BEPIINHBI 1apad0JIIbl, €€ OCh CHMMETPHH, HallpaBJIeHUE BETBEH TapaOoIIbl.

[Tpy m3ydyeHun 5TOW TEMbl AanbHEHIIee pPa3BUTHE IMOJY4aeT YMEHHE HAXOAWUTh MO TIpaduKy NMPOMEKYTKH BO3PAcTaHUs M yObIBaHUS (YHKLIUH, a TaKXKe
MPOMEXYTKH, B KOTOPBIX (YHKIUS COXPAHSET 3HAK.

VYuamuecss 3HAKOMATCSI CO CBOMCTBaMHU CTENEHHONW (PYHKIMM y = X" IPU YETHOM M HEYETHOM HATypallbHOM IOKasarese 1. BBoauTcs moHsTMe KOpHs ra-u
crerieHd. OHU MOJY4aroT NPEACTaBICHUE O HAXOXKJIEHUHM 3HAYCHUN KOPHS C MOMOIIBIO KaJbKYJISATOpa, MPUYEM BBIPAOOTKAa COOTBETCTBYIOIIMX YMEHUN HE
TpebyeTcs.

Koumponvnvix pabom: 1

3. HepaBeHcTBa ¢ 0HOIi IepeMeHHOI

I_ICJ'ILIC YpPaBHCHUA. I[pO6HLIe palluOHAJIbHBIC YPABHCHMUA. HepaBeHCTBa BTOpOﬁ CTEIIEHU C OJHOMU nepeMeHHoﬁ. Meton HHTCPBAJIOB.



OcnosHas yeib — CUCTEMAaTU3UPOBATh U 000OIINTE CBEACHUS O PELICHUU IIENBIX U JPOOHBIX PAallOHATBHBIX YPAaBHEHHH ¢ OJTHOW MEpEeMEHHOH, c(hOpMUpPOBAThH
yMeHHUe peliaTh HepaBeHCcTBa Bujia ax? + bx + ¢ > 0 unm ax? + bx + ¢ < 0, rue a # 0.
B sro#i Teme 3aBepiaeTcs M3ydeHUE palMOHAJIbHBIX YpaBHEHHM C OJHON mepeMeHHOW. B cBSi3u ¢ 3TUM IpPOBOAUTCA HEKOTOpOE 000OIIeHHe U yriayOlieHne
CBeZICHUI 00 ypaBHEHMsX. BBOIATCSA MOHATHS LIEIOr0 PallMOHAIBHOIO YPAaBHEHUS U €ro CTENEHHU. Yyalluecs 3HAKOMSTCS C PELIEHUEM ypaBHEHHWI TpeThei
CTEIIEHU M YETBEPTON CTENEHHU C MOMOINBIO PA3JIOKEHUS HA MHOKUTEIW W BBEICHUS BCIIOMOIATEIbHOM NMEPEMEHHOW. MeTox pelleHrs ypaBHEHUH IyTeM
BBEJ/ICHUSI BCIIOMOTATEIbHBIX IEPEMEHHBIX Oy/IeT MIMPOKO MCHOJb30BAThCS B JAJIbHEHIIIEM MPU PEIICHUH TPUTOHOMETPUUYECKUX, JOrapu(PMUUECKUX U IPYTUX
BHJIOB YPaBHEHUM.
Pacmmpsrorcest cBeieHHs 0 peleHUud JPOOHBIX PAllMOHABHBIX YPaBHEHUN. Yyaliuecs 3HaKOMSTCS ¢ HEKOTOPBIMH CIIEIUAIBHBIMU IPUEMAMH PELIEHHUS] TaKUX
YpaBHEHUM.
dopMupoBaHTe yMEHHH pernaTh HepaBeHCTBa BUAA ax’ + bx + + ¢ > 0 mmm ax® + bx + ¢ < O, rie a # 0, OCYIIECTBIAETCS C ONOPOi HA CBECHHS O TpaduKe
KBaJIpaTUYHOUN QYHKIUU.
VYyamuecs 3HaKOMATCS C METOI0OM MHTEPBAJIOB, C IIOMOIIBIO KOTOPOTO PELIAIOTCS HECI0KHBIE PALIMOHAJIBHBIC HEPABEHCTBA.
4. HepaBeHcTBa ¢ ABYMsI IepeMEHHBIMH

VYpaBHeHUE ¢ ABYyMsI MIEPEMEHHBIMH H ero rpaduk. CucTeMbl ypaBHEHH BTOpOW CTeneHW. PemieHune 3amad ¢ MOMOIIBIO CHCTEM YpaBHEHUW BTOPOU
creneHd. HepaBeHcTBa ¢ JByMs IEPEMEHHBIMU U UX CUCTEMBI.
OcnosHas yenb — BbIPabOTaTh yMEHHUE pellaTh MPOCTEHIINE CUCTEMBI, COAEpKAILUE YpaBHEHHE BTOPOH CTENIEHU € ABYMs IEPEMEHHBIMU, U TEKCTOBBIE 3a1a4l
C IIOMOILBIO COCTABJICHUS TAKUX CHCTEM.
B nanHoOl TeMe 3aBepHiaeTcs U3y4eHHE CUCTEM YPAaBHEHMM C IByMsI IEpeMeHHbIMU. OCHOBHOE BHUMAHUE YAEISAETCS CUCTEMaM, B KOTOPBIX OJIHO U3
YPaBHEHUH IIEPBOM CTENEHH, a IPYroe BTOPOM.
W3BecTHBIN ydamumMces coco0 MOJCTaHOBKM HAXOAUT 3€Ch JAajbHelIee IPUMEHEHNE U MT03BOJISIET CBOIUTh PEILIEHHE TAKUX CUCTEM K PELIEHUI0 KBAJApPaTHOIO
YPaBHEHHUS.
O3HakoMJIEHHE Y4alllUXCsl C IPUMEPAaMH CHCTEM ypaBHEHUH € ABYMS IIEPEMEHHBIMH, B KOTOPbIX 00a ypaBHEHUs BTOPOIl CTENEHH, IOJIKHO OCYLIECTBISATHCS C

JIOCTaTOYHOM OCTOPOKHOCTBIO U OTPAHUYINBATHCA HpOCTeﬁIHPIMI/I IIpuMepamu.



[TpuBnedeHne M3BECTHBIX YyYalIUMCS TPapHUKOB MO3BOJISIET MPHBECTU MPHUMEPHI I'paUuecKoro pemeHus cucreM ypaBHeHHH. C MOMOIIbI0 TpaduyecKux
MPEJCTAaBICHUN MOKHO HATJIAHO MOKa3aTh YYallMMCS, YTO CUCTEMBI IBYX YPaBHEHUH C ABYMS NEPEMEHHBIMH: BTOPOM CTEIIEHU MOTYT UMETh OJHO, JBa, TPH,
YeThIpE PEIICHUS UM HE UMETh PEIICHUH.
PazpaGoTanHblli MaTEMaTHYECKUH ammapar Mmo3BOJISIET CYIIECTBEHHO PACHIMPHUTH KJIACC COAEPKATEIbHBIX TEKCTOBBIX 331, PEHIAeMbIX C TIOMOIIBIO CHCTEM
YpPaBHEHUU.
W3yueHrie TeMbI 3aBepIIaeTcsl BBEJACHUEM TTOHSATHI HEPAaBEHCTBA IBYMs ITEPEMEHHBIMU M CHCTEMBI HEPABEHCTB C IByMs IlepeMeHHbIMU. CBeIeHUs 0 TpaduKax
YpaBHEHHI C IBYMS TIEPEMEHHBIMU HCIIOIB3YIOTCS NP MILUTIOCTPALMU MHOKECTB PEIIEHI HEKOTOPHIX MPOCTEHITNX HEPABEHCTB C ABYMS MEPEMEHHBIMH B HX
CHCTEM.
Koumponvnvix pabom: 2
5. DjieMeHTHI NPUKJIATHOH MATEMATHKH.

MaremaTrueckoe MonenupoBanue. [IporientHbie pacuetsl. [IpubnmkeHHble BeraucieHus. OCHOBHBIC TpaBuiIa KOMOMHATOpUKA. OTHOCHTENFHAS YacTOTa
M BEpOSATHOCTH ClTydaiiHoro coObTus. Kitaccmueckoe onpeneneHne BeposTHOCTH. HavdanbHbIe CBEICHUS O CTaTHCTHKE.
OcHogHas yenb — O3HAKOMUTH YYAIIMXCS C MOHATHSMHU NTEPECTaHOBKH, Pa3MEIIEHHS, COYETAaHNUS U COOTBETCTBYIOIINMH (OPMYIaMH IS TIOJCYETa UX YHCIIA;
BBECTH IOHATHS OTHOCHTEIIFHOM YaCTOTHI M BEPOSTHOCTH CIy4aiHOTO COOBITHSL.
N3ydyenue TeMbl HAUMHACTCS C PEIICHUS 33/1a4, B KOTOPBIX TPEOYETCsl COCTaBUTh T€ MJIM MHBbIE KOMOMHALIMY JIEMEHTOB U NOACYUTATh UX YnCio. Pa3zpsacHsercs
KOMOMHATOPHOE MPAaBUJIO YMHOKEHHS, KOTOPOE HCIOJB3YeTCsl B JajbHEHIIEM NPH BhIBOAE (OPMYN IS TOJACYETa YUCIa MEPEeCTaHOBOK, pasMElIeHUH U
codyeranuid. Ilpym W3ydyeHHMM IaHHOTO Marepuala HEOOXOAWMO OOpaTUTh BHUMAHHME YYAlIMXCS Ha pa3iuiue MOHATHH «pPa3MEIICHHE» WU «COYCTaHHUE»,
copMupoBaTh y HUX yMEHHE ONPEIEIATh, 0 KAKOM BHJe KOMOMHALIMI HAET peub B 3aa4e.
B nmanHOl Teme ydamuecss 3HAKOMATCSI C HaYaJIbHBIMU CBEJICHUSMH M3 TEOPHU BEPOSITHOCTEH. BBOIATCS MOHATHS «CiydalfHOE COOBITHE», «OTHO CHUTEIbHAsS
Y4acTOTa», «BEPOSTHOCTh CIIy4alHOTO COOBITHS». PaccMaTpuBarOTCSl CTATUCTUYECKUH M KIIACCHYECKUH IMOJXOJBI K ONPEICTICHUIO BEPOSITHOCTH CIIy4aiHOTO
coObITUs. BaykHO 0OpaTUTh BHUMaHUE yJalIMXCs Ha TO, YTO KJIACCHUYECKOE OTPE/IEIeHNE BEPOSITHOCTH MOKHO MTPUMEHSATH TOJIBKO K TAKMM MOJIEJISIM PeabHbIX
COOBITHH, B KOTOPBIX BCE UCXObI SBJIIOTCS PABHOBO3MO>KHBIMU.
Koumponvnvix pabom: 1

6. YmcioBbie nmocjaea10BaTe/JIbHOCTH.



YucioBble TOCIEIOBATEIBHOCTH. ApupMeTHuecKass U reoMerpudeckas nporpeccud. @opMysbl M-ro WwieHa W CyMMbI NEPBBIX N YIEHOB MPOTPECCHU.
BeckoHeuHo yObIBaroIasi reoMeTpuyecKast IPOrpeccusl.
OcnosHas yenb — NaTh MOHATHS 00 apH(PMETHIECKON 1 TEOMETPHUECKON MPOTPECCHsIX KaK YUCIOBBIX IMOCIEI0BATENLHOCTX 0COO0TO BHUIA.
[Ipy m3ydyeHun TeMbl BBOJIUTCS MOHSITHE MOCIEA0BATEIbHOCTH, PAa3bSICHIETCA CMbBICI TEPMHUHA «N-U WIEH MOCIEI0BAaTEIbHOCTH», BbIpadaThIBaeTCd YMEHUE
UCIOJb30BaTh HHICKCHOE OOO3HaueHWe. OTHU CBEACHUS HOCSAT BCIIOMOTATEIbHBIM XapaKTep W HCHOJB3YIOTCS Ui M3Y4YCHUS apu(PMETHYeCKOH u
r€OMETPUYECKOU IPOTPECCUM.
Pabora ¢ popmymnamu N-ro ujaeHa ¥ CyMMBI IIEPBBIX I'a WIEHOB MIPOrpecCUii, TOMUMO CBOEr0 OCHOBHOT'O Ha3HA4YEHMUsI, T0O3BOJISIET HEOJHOKPATHO BO3BPALAThCs
K BBIYMCIIEHUSIM, TOXKIECTBEHHBIM ITPEOOPA30BAHUSAM, PELLICHUIO YPaBHEHUI, HEPABEHCTB, CUCTEM.
PaccmaTpuBaroTcsi XapakTepUCTUYECKHE CBOMCTBA apU(PMETHUECKOM U TEOMETPUYECKOM MpOorpeccuid, YTO MO3BOJISIET PACIIMPHUTh KPYT MpeiaraeMbX
3a/1a4.
Konmponvnvix pabom. 1

7. TloBTOpeHHe (MTOrOBOE)
OcHosnas yenwv. [1oBTOpUTH, 3aKpenuTh U 00001MUTHL OcHOBHBIE 3YH, mosydaennsie B 9 kiacce.

Konmponvnvix pabom: 1

VI. TemaTu4yeckoe NJIAHNPOBAHKE ¢ ONpeaeJeHeM OCHOBHBIX BHI0B YUeOHOM /1esiTeJIbHOCTH.

B TemarnyeckoM IUIaHUPOBAHHUU Pa3Jieiibl OCHOBHOTO COJICPYKAHMsI MO anreOpe pa3OMThl HA TEMbI B XPOHOJIOTUH MX M3YYCHUS, TI0 COOTBETCTBYIO MM
yueOHHKaM «Anredpa — 7 », «Anredpa — 8 », «Anrebpa — 9 ».

Oco0eHHOCThI0 TEMATHYECKOTO TUIAHUPOBAHUS SIBJISIETCS TO, YTO B HEM COAEPIKHUTCS OMMCAHUE BO3MOKHBIX BHUJIOB 00pa30BaTe/IbHOI /1esiTeIbHOCTH
yyauuxcsi B IMpOIeCCe YCBOCHHSI COOTBETCTBYIOIIETO COJEP)KaHUS, HAMPABICHHBIX Ha JOCTHIKEHHE IOCTABJICHHBIX IleNiell 00y4eHHs. DTO OPUEHTHUPYET
YUUTENd Ha YCWICHHE AESITeTbHOCTHOTO IMOJX0Ja B OOyYEHHH, HAa OPraHU3alldI0 Pa3HOOOPa3HOW y4eOHOM JeATeJBLHOCTH, OTBEYANOIIEH COBPEMEHHBIM

MCHUXOJIOTO-ICAAIrOTNICCKHUM BO33PCHUAM, Ha UCIIOJIb30BAHUC COBPEMCHHBIX TECXHOJIOT Wil



V. Iloypo4Hoe IIaHUpPOBaHMe.

IloypouHoe niianupoBaHue mo ajaredpe B / Kjacce

No Jatsl 3 Howmarraee
oK Conepxanue Koi-Bo NPOBEMIEHAS | OBonYIOBAHIe OcHOBHBIE BU/JIbI Y4€OHON JEATEIHHOCTH
yp (pa3maenbl, TEMBI) 4acoB pyA Yy
miaH | Pakr
I'nasa |. JluneiiHoe ypaBHeHHe C 0HOI nepeMeHHOii. (15 4acoB)
1 8 1, Bompocsr 1-3, Ne
' 51,2,7,9
2. Brenenue B anredpy . §1,Ne5(3,4), 14,24
3 TpeHamepbi s
YCTHOrO CYETa.
§ 1, Ne 16, 18, 20, 22,
3. 03HAKO- MHUTECH C
paznenom «Kormaa
Pacnosnasams 4UCI0OBbIC BBIPAXKCHUS U BBIPAKCHHS
- cliena- Hbl YPOKH
C MepeMEeHHBIMH, JHHEIHbIC ypaBHeHus1. [IpHBOAUTS
4, IIpoexrop, MIPUMEPBI BBIPAYKEHUH C IEPEMEHHBIMH, JIMHEWHBIX 252’ ;é) mpockt 1-2, Ne
IpE3eHTalHs ypaBaeHuid. COCTaBISITh BBIPAKCHHE C EPEMEHHBIMH '
0 YCIIOBHIO 3aa4i. BIONHATE mpeoGpa3oBaHms
5. BBIPOKCHHUIT: TIPUBOIUTD TIOZOOHBIE ClIAraeMBbIe, §2, Ne 40, 42, 44, 58
. . . packpbIBaTh CKOOKH. Haxomuth 3HaYCHHE BBIPAKESHHUS
6. Jluneiinoe ypaBHEHNE € OAHOM NEPEMEHHOH 5 C IIepPEMEHHBIMH TIPH 33 IaHHBIX 3HAYCHHSX § 2, Ne 46, 48, 50
Paznatousiit nepemenHbIX. Kimaccuduimposats anredpanyeckue
7. MaTepHa. BeIpakeHHs. ONUCHIBATH LENbIE BHIPAXKCHISL. § 2, Ne 52 (1-3), 63,
Dopmynuposanms ONpeIENeHUE TMHEHHOTO ypaBHEHHUS. |69, 71
8 Pemate nuHelHOE ypaBHEHHE B 00IIIEM BHUJIE. § 2, Ne52 (4-6), 67
' HutepnperrpoBaTh ypaBHEHUE KaK MATEMATHIECKYIO 73 > T
MOZIENb peanbHoil cuTyaruu. OMUCHIBATh CXEMY
9. pELIeHUs] TEKCTOBOM 3a/1a4yM, IPUMEHSTD €€ IS §3, Ne 80, 82, 84
pelIeHHs 33124
10. 8 3, Ne 88, 90, 125 (3,
IIpoekTop, 4)
11. |Pemenue 3a1a4 ¢ HOMOIIBLIO YPaBHEHUI Tpe3CHTALIL. § 3, Ne 100, 106, 119
5 Pa3gaTouHsIit
12. HaTepHal § 3, No 108, 111, 128
13. § 3, Ne 104, 113, 117




§3
O06001UTh TPUOOPETECHHBIC 3HAHUS, HABBIKU
14. |IloBTOpeHME U cucTeMaTu3anus yaeOHOTO N
" YMCHHA 110 TEMC «JInneitHoe YpaBHCHUC C
Marepuana 1 9 .
OJITHOU ICPEMCHHOUD.
Konmponvnas paboma Ne 1 no meme . Hayuutbcst npuMeHsTh TpHOOpETEHHBIE Hosropenue
15. N . PaznaTo4HsIit N §§.1-3
«/luneitnoe ypasnenue c 00HOI 1 MaTepran 3HaHMS, YMEHUS, HABBIKH, B KOHKPETHOM :
nepemermoﬁ» JACATCIIbHOCTH.
I'aasa Il. Ieabie Boipakenus. (52 yaca)
16. |TOKIECTBEHHO PABHBIC BHIPAXKCHHISL. - §4, Ne 134, 137, 139,
. OCKTOP,
Toxnecta pocKTop Dopmynuposam: son. Ne 151
2 PE3CHTALHSL. .
.. onpedenenus:: TOXKAECTBEHHO PaBHBIX BBIPAKEHH,
Tpenaxépsl 11
17. YCTHOrO CuéTa TOXKJIECTBA, CTENEHH C HATYPAIbHBIM IIOKA3aTEIIEM, § 4, Ne 143, 145, 150
' OJIHOYJIEHA, CTAHIAPTHOTO BHJA OJHOUJIEHA,
18. |CTenens ¢ HaTYpanbHBIM NOKA3aTENEM pockTo KOd(UIIEHTa OHOUIICHA, CTEMCHH OAHOMIICHA, § 5, Bompockl 1-6, Ne
: p P MHOTOYJIEHa, CTENIEHH MHOTOUJIEH; 156. 158. 198
MpE3EeHTAaIIMSL. ! !
9 C60UCMEa: CTETICHH C HATYPAJIbHBIM TTOKa3aTeseM, § 5, Ne 163, 165, 167,
19. 3 ITpoekTop, 3HAKA CTEINEHU; 176
IPE3CHTALHSL.
20 Tpenaxépst st npaeuia: JOKa3aTenbCTBA TOKICCTB, YMHOKCHUS § 5, No 181, 186, 190
' YCTHOTO CuéTa. OJIHOUIICHA HA MHOTOWICH, YMHOMKCHUS MHOTOWICHOB. |19y’ R
21, |CBOJCTBA CTEIICHN C HATYPaTbHBIM IIpoexTop, Jlokazvieams CBOUCTBA CTENICHHU C HATYPAITBHBIM 2§1g’ Ne 205, 207, 210,
II0Ka3aTcJICM [IPE3EHTALINS. TIOKa3aTeJIeM.
3anuchiBaTh U JA0Ka36IBaTh (POPMYITBI: POU3BEICHHSI
22. 3 Ipoexrop, CYMMBI U Pa3HOCTH [BYX BBIPAJKEHHI, PA3HOCTH § 6, Ne 216, 218, 220,
NPE3CHTAINS. KBAJPATOB [IBYX BBIPAKEHUH, KBAIPAaTa CyMMBI U 222,232
23. Tpenax€pnl s KBaJparta pa3sHOCTH BYX BBIpaKCHHMIT, CyMMBI KyOoB 1 | § 6, Ne 237, 239, 246,
YCTHOTO CHéTa. Pa3HOCTH KYOOB JIBYX BHIPAKEHHIA. 249
24. |OmHOYICHBI IIpoexTop, 5 § 7, Ne 264, 266, 268,
) Mpe3CHTAIIHA. ﬁbmumﬂmb 3HAYCHHE BEIPAKCHH C HCngCHHBIMI/I. 288
HMEHSTh CBOUCTBA CTENEHH VTS IPe0Opa3oBaHms
25. Bb‘;pam}mﬁ AR TIPEodp §7, Ne 272, 274, 217,
' 281
BBIMONHATE YMHOKEHHE OIHOWIECHOB U BO3BEICHHE
26. |MHOrousIeHEI 1 ITpoexkrop, OJIHOUJICHA B CTeNeHb. [IpUBOANUTH OJHOUICH K § 8, Ne 294, 296, 298
MPE3CHTAINSL. CTaHJAPTHOMY BUIY. 3alMCHIBATH MHOTOYWICH B
27 CHO)KCHI/IC Y BBIUMTAHUE MHOTOYWICHOB HpoeKTop’ CTaHJAPTHOM BHJIE, ONIPEACITIATH CTEIEHD MHOI'OYJICHA. § 9, No 307, 309, 312
Tpe3eHTALIS. TIpeo6pa3oBbIBaTh MPOU3BEICHHIE OJHOUIEHA U
3 Tipoexrop, MHOTOUIICHA; CYMMBI, PA3HOCTH, IPOH3BE/ICHHA JIBYX 789N 316, 318, 320,
28. Mpe3eHTAIS. MHOTOYJICHOB B MHOTOUJICH. 322
PasnaTouHbIil BBIMONHATE Pa3I0KEHHE MHOTOWIEHA HA MHOMKUTEIN




29, MaTepHall. CII0cOOOM BBIHECEHHS OOLIEr0 MHOKHUTENS 3a CKoOKH, | § 9, Ne 327, 329, 334,
CIoco0OM TPYIITUPOBKH, 110 hopmysiamMm 344 (1)
COKpaIHéHHOl"O YMHOXKXCHUA U C HPUMCHCHHUEM
30, Koumypwzbuaﬂ paboma Ne 2 no meme: S HECKOIBKUX CIIOCOBOB. EI;)ZTS%eHne
«Ceoiicmea cmenenu ¢ Ham ypailbHbIM MarepuaL Hcrionb3oBaTh yKa3aHHbBIE TPe0Opa3oBaHus B ’
nokazameinem MpOIECCe PEIICHUST YpaBHEHMH, JOKa3aTENbCTBA
31 HpoeKTop, yTBep)K}IeHHﬁ, peuICHUd TEKCTOBBIX 3a1a4 § ]_07 No 356, 358, 360
Mpe3eHTalHs.
32. 8 10, Ne 364, 367, 379
YMHOKEHHE OJHOUYJIEHa HA MHOTOYIEH PaznatoumbIii
33. MaTepHal. § 10, Ne 370, 372,
374, 381
34. [TpoekTop, § 10, Ne 376, 383,
MPe3CeHTAIIHS. 385
35. 8 11, Ne 393, 395, 397
Pa3gaTtounsrii
36. |YMHOXEHHE MHOTOYJIEHA HA MHOTOWIECH MaTepuaJl. § 11, Ne 399, 401, 404
Tpenaxépsbl s
37, YCTHOTO CYETA. 8 11, Ne 408, 411, 427
38. 811, Ne 413, 415, 417
39. IIpoexrop, § 12, pompocst 1, 2,
Pa3noskeHue MHOTOUYJIEHOB HA MHOKHTEIIH. Tpe3eHTaLS. Ne 434, 436, 438, 440
40. |BelHeceHue OOIIEr0 MHOKHTENS 3a CKOOKHU . 812, No 442, 444,
Pasgarounsrii 448, 456
MaTepHal.
T & .
4L POREDb et | Popmyauposamb. § 12, Ne 454, 458, 460
Y ' onpeodenienus: TOXASCTBEHHO PaBHBIX
) TIpoextop MpeserTa BBIPAKEHUI, TOXKJIECTBA, CTEIICHU C §13 Ne 477, 479, 481
PaznoxxeHne MHOTOYJIEHOB HA MHOKUTEIIH. AL HAaTypaJIbHBIM TIOKA3ATCIICM, OZTHOMIICHA,
43.  |Meto rpynupoBKU CTaHAapTHOTO BrJla OZHOMICHA, § 13, No 483, 485 (1,
PazaTounbIit KodduIMeHTa OJHOYJICHA, CTETICHN 2), 495
Matepual. OJTHOYJIEHa, MHOTOWIEHA, CTCIICHU
44. TpenanCpet it |\ poroysena; § 13, Ne 485 (3, 4),
YCTHOTO CY€Ta. 488, 496
Konmponsnas paéoma Ne 3 no meme: C801iCMeEa: CTENIEHU C HATypaJIbHbIM
45, «Pazoscene miozouwilenoe na PazgatouHslit IoKa3aTejieM, 3HaKa CTEIICHHU, § § TloBTOpenue
) Marepuall 10- 13

MHOMICUmMeE)




46. IpoekTop,
[IpousBeneHue pa3HOCTU U CyMMBI IBYX HPE3CHTAIIHA.
47, |BbIpAXCHIH Pazgarounsrit
MaTepuall.
28 Tpenaxépsl 11
) YCTHOr'O CY€ra.
49.
Pa3zHOCTh KBaipaToB IBYX BBIPAKECHHIA I[TpoekTop,
50. [pe3eHTalys.
51. IpoekTop,
KBagpar cymmel 1 KBajpaT pa3HOCTH ABYX HPE3CHTAIIHA.
52.  |BpIpaxkeHmit
Paznatounsbiit
53. MaTepua.
Tpenaxépsbl s
54. YCTHOrO C4€Ta.
55. [IIpeoOpa3zoBanrie MHOTOUJICHA B KBaIpaT [IpoekTop,
CYMMBI UJIM Pa3HOCTH JIBYX BBIPAKECHUI HIPE3CHTAIINA.
56. PazpgaTounsiit
MaTepHall.
57. TpenaxéEpbl A1st
YCTHOI'O CUETa.
58. |Koumponvnaapaboma Ne 4 no meme: Pa3narouHslii
«Dopmynvl COKPAUEHHO20 YMHOIHCEHUA) MaTcpuall.
59.
CymMma 1 pa3HOCTh KyOOB JIBYX BBIPa)KEHUI ITpoexrop,
60. TPE3EHTAIIHSL.
61. ITpoekTop,
Mpe3eHTalNs.
62.  |TIpumeHeHne pasIMUHBIX CIIOCOOOB PasjiaTounbiii
Pa310XeHNsI MHOTOYJICHA Ha MHOXKHUTEIIN MaTepuail.
63. TpeHaxEphI AIst

YCTHOTO CY€Ta.

npaesujia: 10Ka3aTCJIbCTBAa TOXKIACCTB,
YMHOKCHHUA OAHOWICHA HAa MHOT'OYJICH,
YMHOKCHUA MHOT'OYJICHOB.

Jloka3bieams CBOMCTBA CTEIICHU C
HATypaJbHBIM MTOKA3aTEIIEM.

3anuchIBaTh M IOKAa3bIBATh (POPMYIIBI:
NPOU3BENECHUSA CYMMBI U Pa3HOCTH ABYX
BBIPA)KEHUI, pa3HOCTH KBAJPAaTOB JIBYX
BBIPA)KCHUI, KBAaJpaTa CYMMBI U KBaJpaTa
Pa3HOCTH JIBYX BBIPAXEHHI, CyMMbI KyOOB 1
pa3HOCTU KyOOB IBYX BBIPaXKECHHII.

Buluucnsims 3HaUeHUE BRIPOXKCHUN

C HepeMeHHBIMI/I.

[IpuMeHsATHh CBOMCTBA CTENIEHU IS
npeoOpazoBaHus BRIPAKECHUH.

BBITIOHATE YMHOKEHHE OHOUYJICHOB H
BO3BEJICHUE OJJHOYJICHA B CTEICHb.
[IpuBOANTE OJTHOWIEH K CTAHJAPTHOMY BHITY.
3anuchIBaTh MHOTOWICH B CTAHIaPTHOM
BHJIC, OTIPENICTIATh CTEIIEHh MHOTOYJICHA.
[IpeoOpazoBbIBaTh MPOU3BEICHNE OTHOWICHA
Y MHOTOYJICHA; CYMMBI, Pa3HOCTH,
MIPOU3BE/ICHHUS IBYX MHOTOUYJICHOB B
MHOTOYJIEH.

BBITIOTHATE pa3iokeHrne MHOTOWICHA Ha
MHOKHTENH CIIOCOOO0M BEIHECEHHUS OOILETO
MHOJKHTEIIS 32 CKOOKH, CITOCOOOM
TPYIIHUPOBKH, IO POPMYIIaM COKPAIIEHHOTO
YMHO>KEHUS U C TPUMEHEHHEM HECKOJIbKUX
CII0CO0O0B.

Hcnonb3oBaTh ykazaHHbIE IPeOOpa30BaHus B

8§ 14, Bompocst 1, 2,
Ne 501, 503, 505

§ 14, Ne 509, 511, 514

8 14, Ne 520, 522, 524,
non. Ne 532

8§ 15, Bompocs! 1, 2,
Ne 537, 539, 541

8§ 15, Ne 543, 549, 551

8§ 16, Bompocs! 1-4,
Ne 570, 572, 617

8 16, Ne 574, 576,
579, 582

8 16, Ne 587, 589, 594

8 16, Ne 599, 608, 610

§ 17, Ne 627, 629,
631

§ 17, Ne 633, 635,
637, 649

8 17, Ne 644, 656,
658, 661

[ToBTOpEHUE
881417

8 18, Bompocsr 1-6,
Ne 676, 678, 680, 684

8§ 18, Ne 686, 689,
691, 693, 698

819, Ne 708, 710,
712,714

8§19, Ne 718, 720, 722

819, Ne 728, 733, 745




IIPOLIECCE PELICHUS YPAaBHEHMUI,

§ 19, Ne 735, 737, 740

64. JI0Ka3aTeJIbCTBA YTBEPKIACHUM, PEILICHUS
TCKCTOBBIX 3a4a4
65. Pas ratomeLi O0001muUTh MPUOOPETCHHBIC 3HAHHS, HABBIKH 53?711382[11\,540
[losTopenne 1 cucTeMaTH3anyus yaebHoro yarepuel. ¥ yMeHus 110 TeMe «Pa3iioxenne MHOTouIeHa —
66. MaTepHana Tpenaxépbl yis 8§.16-19, IM
YCTHOTO CuéTa. Ha MHOJKUTCIIND. Nel45,146, 157
Konmponsnas pabomaNe 5 no meme: IosTopennue
. Hayuutbcsi mpuMeHsTh pUOOpETEHHBIE §8.18 — 19
67. |«Paznorcenue mnozounena na PaznaTouHslit N '
MHOSCUM eI vaTepHa. 3HaHWUs, YMEHUS, HABBIKU, B KOHKPETHOU Tect npoBepb cebds.
JACATCIIbHOCTH.
Inaa lll. ®ynxknumn. (12 v)
68 CBsa3u Mex 1y BennunHaMu. OyHKIus ITpoekTop, § 20, Bompocs! 1-8,
MPE3CHTALHS. Ne 757759
69 Tpenaxepsr st TIpusooums prUMepbl 3aBUCUMOCTEH MEXY 8 20, Ne 766, 768,
YCTHOTO CYETA. BenMUMHAMU. Pasnuyats cpeu 3aBUCHMOCTeit 780, 782
CriocoOsl 3a1aHust GyHKIUH (yHKLMOHAIBHBIC 3aBUCHMOCTH.
Onucvieams TIOHATHS: 3aBUCHUMOI U HE3aBUCUMOU
NepeMeHHbIX, PyHKIMHK, aprymenTa QyHKIUH;
71 Paznarounsiit crioco0bI 3aganus GpyHKImu. GopMynnpoBaTh § 21, Ne 802, 804,
MaTepuall. OlpeIeNieHust: 00JIaCTH OmpeeNieHus: PYHKIIMH, 807, 809
72 I'padux byakIun IIpoexTop, obnacTy 3HaueHuit GyHKIMH, TpaduKa (yHKIMHM, § 22, Bonpocsl 1-6,
TpEe3EHTAIHS. JMHEHHOW (YHKIIMH, MPSIMOU MpomnopIoHaibHocTH.  |Ne 823, 826, 828, 841
73 Paspgarounsit Buviuucisame 3HaUeHHE (byHKuI/H/I 10 3aJJaHHOMY 8 22, Ne 831, 833,
' MaTepHal. 3Ha4eHHIo aprymenTa. CocTaBIIATh TaOMHIIEI 3HAYEeHUH |836, 838, mom. Ne 845
74 ¢ynkipm. Ctpouts rpaduk QyHKIUH, 33JaHHOM § 23, Bompock! 17,
' IpoekTop, tabmuaHo. 1o rpaduky QyHKITNH, ABISIOMIEHCS Ne 853, 855, 901
IPe3CHTALMSL. MOJIENBIO PEAILHOTO MPOILIecca, ONPeaesTh § 23, No 863, 865, 869,
75. . . . XapaKTePUCTUKH ATOro nporecca. CTpouts rpaduk 871
Jlnneiinas ¢yHKuus, e€ rpaduK CBOHCTBA Tpenandpol wia | MHCHHOI QYHKINHM 1 NPAMOIE MPONOPUMOHATLHOCTH. [§ 23, No 877, 880
76. YCTHOTO CYETa. OnuchIBaTh CBOMCTBA 3THX (PYHKIIHI 882, 884, 887
77 Paznarounsrii 8§ 23, Ne 890, 892, 894,
' MaTepuall 898
78 [ToBTOpEHUE U cUCTeMaTHU3ALUS Y4€OHOTO JIM, pasnatounsiii | O606IHMTE MPHOOPETEHHbIC 3HAHMS, HABBIKH 1 yMenus | [ecT «IIpoBepsb cebs»
) MaTepuaa. Marepuan 1o Teme «DyHKLU».
79 Koumponvnas paboma Ne 6 no meme Pa3znaTounslit Hay4anTbes npuMeHATs pHOOpETEHHBIC 3HAHMS, HosTopenue
' «Dynxyua» MaTepHal YMEHUsI, HABBIKH, B KOHKPETHOH JAESATEIbHOCTH. §§.20-23

I'nasa V. Cucrembl IMHEHBIX ypaBHeHUIi ¢ 1ByMs nepeMeHHbIMH. (19 yacoB)




80. VYpaBHEHUS ¢ ABYMsI IEPEMEHHBIMU IIpoekTop, IIpueodums npumepnl: ypaBHEHHS C IBYMS § 24, Bompock! 1-6,
[pe3eHTals. MEPEMEHHBIMU; JIMHEHHOTO YPABHEHUS C ABYMS Ne 911, 918, 920, 924
81. Pas1aTOIHBIN TIEPEMEHHBIMH; CHCTEMBI /IBYX JIMHEHHBIX yPaBHEHHH | § 24, No 929, 933,
MaTepHaJl. C IByMSI TIEPEMEHHBIMHE; PEATbHBIX MPOIECCOB, IS 936, 940
82 JluneliHOE ypaBHEHHE C ABYMS IIEPEMEHHBIMU MboexT KOTOPDIX YPABHCHHE € ABYM TIEPEMCIHBIMI HIH § 25, Borpocs! 1-4,
. p op, CHCTEMA yPABHEHUH C JIBYMSI IEPEMEHHBIMU SBJAIOTCA |\, 952 954 956 958
u ero rpadux Npe3EHTAIIUSL. MaTeMaTHYECKUMH MOJIEIISIMU. 962 ' ' ' '
OrnpenensiTh, SBISETCS JIU Mapa YUCell PEIICHUEM
83. na}fﬂoro YpaBHEHHS C z[ByMarl)iepeMeHgmMn § 25, Ne 967, 969,
Pa3gatounslit p i ' 971, 975, 977
OPMYIUPOBAMD.
84. MaTepHaL. onpedenenus: PEeICHUs YpaBHEHHS C IBYMsI § 25, Ne 987, 990,
MepeMEHHBIMHU; YTO 3HAYHUT PEIIUTh YPABHEHHE C 995, non. Ne 1006
85. IIpoekrop, JIBYMsI IepeMEHHBIMU; Tpadrka ypaBHEHHS C IBYMS § 26, Bonpocer 1-6,
Cucrembl ypaBHEHUH C IBYMsI IEPEMEHHBIMHU. TIpE3CHTAIHA. TePEMEHHBIMH; JIMHEHHOTO YPAaBHEHHI C IBYMSI Ne 1008, 1011, 1028
86. Fpa(bnqecxnﬁ METOJ{ PELICHHS CHCTEMBI JBYX Pa3naTouHsblit MEPEMEHHBIMU; PEIIeHUs CUCTEMbl ypaBHEHHI ¢ ByMs | § 26, Ne 1013, 1015,
JINHEMHBIX YPABHEHUM C BYyMS Matepya. FIEpEMEHHBIMI, 1017
57 yM PSR c8oticmea ypaBHEHHH C IBYMSI TTEPEMEHHBIMH. § 26, Ne 1019, 1022,
: NEPEMECHHBIMU A Onucviéamy: cBOHCTBA TpaduKa JHHEHHOTO 1024
Matepual. YpaBHEHHS B 3aBUCUMOCTH OT 3HAUCHHUIH
88. k03 puneHTOR, rpaduIecKuii METO peIICHHS § 27, Ne 1035, 1042
Pemrenne cucTeM TMHEHHBIX ypaBHEHHIT TpoexTop, CHCTCMBI JIBYX YDABHCHHI € ABYMS HCPEMCHIBIMIL,
89 METOIOM MO ACTAHOBKH N METOJ{ O/ICTAHOBKH H METOJL CIOMEHNsT JUIsl PEMSHHS 857 "Ny 1037, 1039
' CHCTEMBI JIBYX JIMHCHHBIX YPABHCHHUIA C ABYMS
MepPEMEHHBIMH.
90. Cmpoumb rpaduK JTMHEHHOrO ypAaBHEHHS C ABYMSI § 28, Ne 1048, 1050
PemieHne ciucTeM TMHEHHBIX ypaBHEHUH MEPEMEHHBIMH. PemaTh cucteMbl IByX JIMHEHHBIX (1-3), 1072
91 METOJ0OM CIOKECHUS P%HaTOqHBIﬁ YpaBHEHHH € NBYMs IIEPEMCHHBIMH. § 28, Ne 1050 (4*6),
MaTepHa. Pewamp TEKCTOBBIE 33/1a4H, B KOTOPBIX CHCTEMa IBYX [1052, 1060
9. JTHHEHHBIX YPABHEHHH C IBYMSI TEPEMEHHbIMHU § 28 No 1062, 1066,
SIBJISIETCSI MATEMATHIECKOM MOJETBIO PeaibHOTO 1068
Tporiecca, ¥ HHTEPIPETHPOBATE PE3YIbTAT PEIICHHUSI
93. IpoexTop, CHCTEMBI 8 29, Ne 1079, 1081,
MPE3CHTAIINSL. 1083
94. Pemrenue 3a1a4 ¢ HOMOIIBIO CUCTEM Pasznarounsrii 1§1ig, Ne 1091, 1095,
JMHEWHBIX YpaBHEHUH MaTepHa.
05, TpenaxEpst st § 29, Ne 1101, 1103,
YCTHOrO cuéra. 1105
96. 8§ 29, Ne 1097, 1099,
1112
97. T[TOBTOpEHNE 1 CHCTEMATH3AIHS y4eGHOTO R 00600muTH Hpn06peTeHHE>IC 3HAHHS, HABBIKH 1 yMCHHS Tect «IIpoBeps ceds»
MarTepHana Marepuan 1o TeMe «CHCTeMbI INHEHHBIX YPaBHEHH C ABYMSI

TMEPEMCHHBIM Y.




Konmponvnas pavoma Ne 7 no meme

8§ 24-29

98. . . Paznarounsiii HayunTbest npuMeHATs pHOOpETEHHBIE 3HAHMS,
«Cucmembul TUHEUHBIX ypaeneHuu ¢ 06yM}l MATE 9
pHUa. YMEHHSI, HaBBIKH, B KOHKPETHOM JIESITETbHOCTH.
NEePEeEMEHHBIMU))
IMoBTOpeHue n cucTreMaTu3anus yueoHoro marepuana. (4 4.)
JlaTb BO3MOXKHOCTh YYaIIUMCS: IPOBOJUTH 88§ .4-5, JIM.
99, WCCIIEJTOBaHUS CBSI3aHHBIE C U3YUEHHUEM CBOMCTB Ne71,83,92.
(hyHKIMH, B TOM YHCIIE C HCTIOIB30BaHIEM 88 6-9, IM
KOMITBIOTEpPA; Ha OCHOBE I'Pa(h)IKOB N3Y4EHHBIX Ne95,96,102
YrpaxkHeHus s HOBTOpeHus Kypea 7 (GYHKLMI CTPOHUTE Gollee CIOMKHEIE rpadyKH, §8.10-13, 1M
100. KJ1acca Tpenaképel Ay | 0CO3HABaTh 3HAUEHUE MAaTEMATUKHM JUIsl TOBCEAHEBHON |Nel05,110,114,115
HOTO cuéTa. JKH3HU YEeJIOBEKA. 88.14-17, IM
[ToaBecTH UTOTH MO BHIMOIHEHHIO MTPOEKTHBIX pador. |Nel21,125,124,126
[IpenmonaraeMeie TEMBbI: 88.18-19, IM
1.CpaBHeHHS 110 MOAYIIO. Ne140,145,148.
101. 2. AJIMKBOTHBIE IPOOH.
3.TaltHbI NPOCTHIX YHCEIL.
4.Marematuueckue GoKycsl.
5.HUrpsl u cTpaTerusi.
OGOBIHUTH TPUOOPETEHHBIE 3HAHNS, HABBIKK 1 ymenus | 88.1 — 29
102. Hmozosan konmponvias paboma Ne8 Pazparousblii 3a 7 kiacc. HayquThbest IpUMEHSITh npnf)6peTeHHLIe
MaTepHal. 3HaHUs, YMCHHMS, HABBIKH, B KOHKPETHOU

JCATCIIBHOCTH.




IToypouHoe ni1anHupoBaHue 1o ajaredpe B 8 kjacce

No Jatsl . Homarrnee
. Conepxxanue Koun-Bo OcHOBHBIE BU/JIbI Y4€OHON JESTEIHHOCTH
ypoka Aep IIPOBCACHUA | O6opymoBaHKE ARt YA a
(pa3maenbl, TEMBI) 4acoB Yy
wiad | ¢dakr
I'nasa |. PanmonanbHbie BboipaxkeHusi. (44 yaca)
1. |PaumoHanbHBIE IpOOH I1poekrop, § 1, sonpocsl 1-6,
2 Mpe3eHTaIMS. Ne 4, 6,21, 22
2 Tpenaxxépbl 111 Pacnosnasamp 1eNble palliOHATLHBIE BBIPAKEHUS, §1,Ne8, 10,12
YCTHOrO cuéra. JIPOOHBIE PAIOHAIBHBIE BEIPAKEHHUSI, IPUBOJIUTH
3 OCHOBHOE CBOWCTBO PaIlMOHAILHOM ApOOH [IpoekTop, MIPUMEPHI TAKKX BBIPAKESHUH. § 2, Bompockl 1-3, Ne
) MPE3CHTALHS. 28, 31, 35, 63
4 3 § 2, Ne 38, 41, 43,
' Dopmyruposams.: 45
5 Pasatounbiii onpeoenenus.: § 2, Ne 47, 49, 51,
' MaTepuall. paLMOHAIILHOTO BBIPAXKCEHHUS, 53, 56, 59
6 C10’KeHHUe ¥ BHIYNTAHUE PAIMOHAIBHBIX TIpoexTop, JIOITYCTUMBIX 3Ha‘lefII/II71 [IEPEMEHHOM, TOXKIAECTBEHHO § 3, Bompochl 1-2,
Apo0eii ¢ 0IMHAKOBLIMYU 3HAMEHATEIAMU 2 TPC3CHTALIMA. DABHBIX BLIDBKCHHH, TOXCCTBA, Ne 69, 71,73
7 PaBHOCHJIbHBIX YPaBHCHHIHA, §3, Ne 75, 77, 79
i Pa3natounsiit paLMOHAIBHOIO YPaBHEHMS,
8. Bxoonaa konmponvnaa paboma 1 Matepuan CTEIICHH C HYJICBBIM [IOKa3aTelIeM, § 3, Ne 82, 84, 86,
CTEIIEHH C IIeJIbIM OTPHLATENBHBIM TTOKa3aTeNIEM, 88, 90
CiokeHHe U BEIYUTaHHE paluOHAJIbHBIX CTaHIAPTHOI'O BUJIa YMCia,
9. npo0el ¢ OTMHAKOBBIMH 3HAMEHATEISIMHU 1 0GpaTHO MPOMOPIHOHATLHOCTH;
ceoticmeéa: OCHOBHOE CBOMCTBO paIlOHAIFHON Ipodwu, 52 12
10. |CioxeHune v BEIYUTAHUE PALIMOHATILHBIX CBOMCTBA CTENEHM C LIeJIbIM N0Ka3aTeleM, ypaBHEHHIA, Ne gé Blo(;]lp Olcé’é &
Ipo0eii ¢ pa3sHBIMU 3HAMEHATEIISIMU Tpoexrop, k 29
11 MPE3CHTAIINSL. bynkmm Yy = 8 4, Ne 105, 107,
. X 109 (1, 2)
. § 4, Ne 109 (3, 4),
12 6 P::SeﬂaquHHH npasuna: — 111, 113 (1-3)
13 HarepHat croxenms, § 4, N 113 (4-6),
: BBEIYMTAHUS, 116, 118
14 PasgaTounsiit YMHOXCHHUA, §4, Ne 120, 123,
. MaTepua JeneHus Ipooet, 125




15 Pazpatounsrit
' MarepHai
16. |Konmponvnas paboma Ne 1 no meme Pa3natounslii
«Payuonanvnoie Opoou» Marepuai.
VYMHOXKEHUE U ACJICHUEC pallMOHAJIbHBIX n
17. 1. Bo3Benenu MOHAJILHON U B poekTop,
npoOeii. Bo3BeneHue palmoHaibHOM 1po0 HpeseHTaL,
CTCIICHB Tpenaxépst s
18. YCTHOTO CYETA.
19.
PaznaTtounsrit
20. Marepual
21 ToxnecTBeHHBIE peoOpa3oBaHUs IpoexTop,
palMOHANBHBIX BBIPAXKEHUN TIPE3CHTALHSL
22 Pa3naTouHblii
' MartepHa
23 PaznmaTouHsrit
' MaTepuall.
24 Tpenaxeppl 1u1st
' YCTHOrO CYETA.
Pa3naTtounsrit
25. MaTepHal
26 Pa3pgatounsiin
' MaTepua
Koumponvnan paboma Ne 2 no meme: P .
a3/1aTOYHbII
271. | «Toxacoecmeennvie npeobpazoeanus A
N MaTepHall
PAUUOHAIIBHBLX 6bIPDANCECHUU))
28 PaBHOCHIBHBIC YpaBHCHUHI. PaHI/IOHaJ'ILHLIe IIpoexTop,
" |YpaBHCHHUA TIpE3EHTAIIHSL.
29 Pa3pgatounbiit
' MaTepual
30 Pa3pgatounsiit
' MaTepuall
31. |CreneHs ¢ 1eNbIM OTPHLIATENBHBIM [Ipoexrop,
IIOKa3aTCJICM MPC3CHTAIN.
32 IIpoexrop,

MpE3CHTAINA.

BO3BCICHUS ,HpO6I/I B CTCIICHB,

YCI06Ue PaBEHCTBA IPOOU HYIIO.

ﬂOKaS’blG‘amb CBOMCTBA CTEIEHH C IEJIBIM MTOKa3aTeIeM.

Onucuvieams rpahuecKuil METOA pellleH!s ypaBHEHUH
C OZIHOM MepeMEeHHOII.

Ipumensimp OCHOBHOE CBOWCTBO PaIlMOHAILHON IpOOH
JUISL COKpAILleHUs ¥ TIpeoOpa3oBaHust IpoOei.

[TpuBomuTH NPOOU K HOBOMY (001IIEMY) 3HAMEHATEITIO.

Haxoauts cymMMy, pa3sHOCTh, IPOM3BEICHUE U YACTHOE
Jpo0eit.

BBINONHSATE TOXK/AECTBEHHBIE TPE0OPa30BaHUs
palrOHaJIbHBIX BprB.)KGHHﬁ.
Pewamsb ypaBHEHUs ¢ IEPEMEHHON B 3HAMEHATENIE

JpOOH.

Ilpumensams CBOMCTBA CTENIEHU C LEJIBIM II0Ka3aTeNIEM
JUIsl TIpeoOpa30BaHUsI BEIPKEHHUH.

3anucvieams yncia B CTaHJapTHOM BUJE.

Bvinonnams ocTpoeHne 1 uteHue rpaguka QyHKIUH

§4, Ne 127, 129,
131

IToBTOpUTH

88 1-4

8 5, Bompocst 1, 2, Ne
145, 147, 150

§ 5, Bompoc 3, Ne
152, 154, 172

§ 5, Ne 156, 159, 161

§ 5 Ne 163, 165,
167, 169

§ 6, Ne 177 (1-4),
179 (1, 2), 181 (1, 2)

§ 6, Ne 177 (5-8),
179 (3, 4), 181 (3, 4)

§ 6, \o 183, 185, 187
@)
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§ 8, Ne 233, 235,
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§ 8, Ne 249, 253, 255

33.
” PaznaTounsrit § 8, Ne 257, 261,
. ¥aTepI/Ia.:l'I. 264
_ peHaXEPHI TS o
35. |CBONiCTBa CTENEHN C IIEIBIM IOKA3aTeIEM YCTHOrO CuéTa. 273,2173;3?5% 1, Ne
36. § 9, Ne 281, 283, 285
37 4 IIpoexTop, 8§ 9, Ne 287, 290,
' MPE3CHTAIIHS. 292, 294
Pa3naTouHbIit 8§ 9, Ne 297, 299,
38.
MaTepuall. 301
K .. [poekTop,npe3eHra 8 10, Bompoc 1, Ne
39. | Dy y = —u e& rpadux s 314, 316, 318
X 8 10, Bompocer 27,
40. Pa3gaTouHsbIii Ne 321, 323, 325,
Marepual. 327,
4 Tpenax€pbl st 8§ 10, Ne 329, 332,
41. YCTHOTO CYETA. 334, 336
42 Pa3gaTouHslit 8 10, Ne 338, 341,
' MaTepHalL. 343
HOBTOpeHI/IC U cucreMaru3anus yqe6H0r0
43. |marepuana 1
44 Konumponwvnaa paboma Ne 3 no meme: 1 PaspaTo4nbiit Hay4urhcs NpUMEHATh OPUOOPETEHHBIE 3HAHHS, HosToputs
" |«Payuonanvuvie ypasnenun» MaTepHaL. YMEHHs, HABBIKH, B KOHKPETHOI JIeATeTbHOCTH. 88 8-10
I'nasa Il . KBaapaTubie kopHu. [deiicTBuTEeIbHBIE YHCIA. (25 yacoB)
Dynkus Y = X2 § 11, Bompocsr 1-6,
45. |y ed rpaduk TIpoexrop, Onucwieams. TIOHATHE MHOXKECTBA, Ne 351, 354, 369
TpE3CHTALA. 3JIEMEHTA MHOKECTBA,
CII0COOBI 3aJaHHUSI MHOXKECTB; § 11, Ne 356, 358,
46. 3 MHOKECTBO HATYPAJIbHBIX YUCE, 360
Pasnatounsrit MHOKECTBO IICTIBIX YHCEI,
Martepual MHOYKECTBO PAIlHOHAIBHBIX THCETT, § 11 N 362 365,
47 MHOKECTBO JIEMCTBUTENBHBIX YUCET ¥ CBA3H MEKILY 367
' JTUMH YUCIIOBBIMH MHOYKECTBAMMU; CBSA3b MEKITY
OECKOHEUYHBIMH JIECATHYHBIMH APOOSIMH 1
— 12; 1_5!
18 KBa,Z[paTHLIf: KOpHU. AprpMeTHIecKuit 2 TTpoexTop, PaLMOHAIBHBIMH, HPPALMOHAIBHBIMH YHCIAMH. J§\I 0 380nggogrg6
" |KBaJIpaTHBIN KOPEHb Mpe3eHTaIN. = 90 9B

Pacnosnasamo palrOHAJIbHBIC U UppPAallUOHAJIbHBIC




49,
Pazgarounsrit
MaTepHal
50.
51. |MHOXECTBO U €r0 2IEMEHTBI TTpoekTop,
Mpe3CHTAIIHSL..
52 Tpenaxépsl 11t
' YCTHOTO CYéTa.
53. |IlogmHOXkecTBO. Onepauuu Haj ITpoexTop,
MHOKECTBAMU TIpE3CHTAINA.
54 Pazgarounsrit
' MarepHa
55. |Yucnoseie IIpoekTop,
MHOKECTBA Mpe3CHTaluA.
56 Pa3znaTounsiii
' MaTepHal
57. |CBoiicTBa apudmMeTnyeckoro KBajpaTHOrO IIpoexrop,
KOpHS Ipe3eHTalnus
58. .
Pa3zmaTounslii
59 MaTepHall
' Tpenaxéeppl 1u1st
60 YCTHOI'O c4€Ta
61 IIpoexrop,
' Mpe3eHTalms
62. |ToxnecTBeHHbIE TPEOOPa3OBAHUS PasjaToHbIi
o MaTepHall
BBIPpAKCHUH, COACPKAIINX KBAJIPATHLIC P
63. KOpHH
64.
Tpenaxepbl 1ist
YCTHOI'O CUETa.
65 OyHKIMA Y = N X 1 e€ rpadux TTpoekTop,
' Npe3eHTAIHSL
66 PazaTounsrii

Martcpuall.

qucia.
HpI/IBOHI/ITL IMPpUMEPLI pallMOHAJIBbHBIX YUCCIT U
HppaluOHAJIbHBIX YUCEIL.

3anuceieams ¢ TOMOIIBIO (OPMYIT CBOUCTBA JICHCTBUM C
JICHCTBUTECITLHBIMH YUCTIAMH.

Dopmynuposamu:

onpeoenenust:

KBaJ[paTHOTO KOPHSI U3 YKMCIIa, apru(h)METHUECKOTO
KBaJ[PaTHOrO KOPHS U3 YKCIIA,

PaBHBIX MHOXECTB,

MOZIMHOYXKECTRA,

nepeceueH s MHOKECTB,

00beIMHEHNS] MHOKECTB;

ceoticmea: GyHKIUU Y = X?, apu(hMETHYECKOTO

KBaJIPATHOTO KOPHS, GYHKIUH Y = A/ X .
Jloka3biBaTh CBOICTBA apU(METHYECKOT0 KBAIPATHOTO
KOPHSI.

Cmpoumbo rpaduku GyHkimi y = X2u 'y = \/; .
IIpumenamo OHATHE ApUPMETHYECKOI0 KBaAPATHOI'O
KOpH$ JUIs1 BIYMCIICHUS 3HAYEHUH BBIPAKEHUM.
Ynpowams BeIpakenys, copepxalye apupMeTniecKue
KBaJ[paTHbIE KOPHH.

Pewate ypaBHEHUS.

CpaBHHUBATh 3HAUEHUS BhIpaXeHUH. BHITOTHATD
npeoOpa3oBaHNe BEIPAKEHUIT C IPUMEHEHHEM
BBIHECEHHSI MHOXHTEJISI U3-TI0/ 3HaKa KOPHSI, BHECEHUS
MHOXKUTEINS O 3HAK KOPHSL.

BemonHATE 0CBOOOKAEHHE OT UPPALIOHATBHOCTH B
3HaMeHaTele APOOH, aHAJIN3 COOTHOIIEHUH MEXIY
YHCIIOBBIMH MHOKECTBAMH U X 3JIEMEHTaMHU

§ 12, Ne 388, 390,
392, 398, 400, 402,
404, 406

§ 12, Ne 410, 412,
415

8§ 13, Bompocer 1-7,
Ne 427, 434, 435

§ 13, Ne 430, 432,
436

8 14, Bompocsr 1-5,
Ne 441, 444, 462

§ 14, Ne 451, 454,
457, 459

8 15, Bompocsr 1-5,
Ne 470, 474, 486

8 15, Ne 476, 479,
481

8 16, Bompocsr 1-5,
Ne 497, 499, 501

§ 16, Ne 507, 509,
511

§ 16, Ne 513, 517,
519

§ 17, Ne 526, 528,
575

§ 17, Ne 530, 532,
535, 537, 539, 541

8 17, Ne 543, 545,
547, 549, 551

§ 17, Ne 554, 556,
558, 560, 562

§ 17, Ne 564, 566,
568, 570, 572

8§ 18, Bompocer 1-7,
Ne 582, 584, 586,
589

§ 18, Ne 591, 593,
595, 597, 599




§ 18, Ne 602, 606,

7.
6 609, 613
68. |IIoBTOpEHHME U CHCTEMATH3ALMS y4EeOHOTO
Marepuana
Konumponsnas paboma Ne 4 no meme: . IosToputs
69. |«Keadpammusie xopru. Hesicmeumensnute PaznaTounsIit Hay4uTbcst MpUMEHATh MPHOOPETEHHBIC 3HAHUS, om.11-18
' p pHU. MaTepHa YMEHHUsI, HABBIKH, B KOHKPETHOH JESTEIbHOCTH.
qyucaa)
I'aasa I1l. KBaapaTHbie ypaBHeHust. (26 yacoB)
70 KBanparusie ypaBHeHus. PelreHre HEMOIHBIX ITpoexTop, Pacnosnasams v IpUBOANTE IPUMEPHI KBaAPATHBIX 8 19, Bompocsr 1-7,
. KBAJPATHBIX ypaBHEHI Mpe3eHTaIH. YpaBHEHHH Pa3JINUHBIX BUJIOB (IIOJHBIX, HETIOIHBIX, Ne 618, 622, 625
TreHaAKERLL 115 MPUBENEHHBIX ), KBAJPATHBIX TPEXUICHOB. 8 19, sompoc 8, Ne
71, e, 627, 629, 631, 634,
yerHoro caera. Onucvisams B 00IIIEM BHJIC PEIICHUE HEMTOTHBIX 636, 639
- PasaTouHbii KBaJIpaTHBIX YPABHEHUI. 6§4 819, Ne 641, 646,
' Marepuall. (D .
OPMYIUPOBAMD.
73 dopmysia KOpHE KBaApaTHOTO YpaBHEHUS IIpoexrop, onpeoenenus: 8 20, Bompocer 1-4,
’ MPE3CHTALHS. ypaBHEHHsI IEPBOI1 CTETICHHU, Ne 658, 660, 662
KBaJpaTHOI'O YpaBHEHUS; 8§ 20, Ne 664, 671,
4. KBaJpaTHOrO TPEXUJICHA, 673, 685
75 PasnaTounslii JUCKPHMHUHAHTA KBAJAPATHOTO YPaBHEHUS U § 20, Ne 667, 6609,
' MaTepHal KBAJIPATHOTO TPEXUJICHa, 675, 677,679, 683
KOpPHS KBaIpaTHOTO TPEXUWIeHA; OMKBAJAPAaTHOTO § 20, Ne 687, 689
76. YpaBHEHMS, 692, 694, 696
8 21, Bompocsr 14,
77 Teopema Buera Ipoexrop, ceoticmea KBaJIpaTHOTO TPEXUICHA; Ne 708 I7)]_0 712
) TIpe3eHTAIHS. 7i 4 ! ! !
meopemy Buera u o0patHyto eii Teopemy. § 21 Ne 716, 718
78. Tperakepet surs ) 720, 723, 726, 728,
YCTHOTO CYETA. 3anucvisame 1 N0Ka3bIBaTH HOPMYITY KOpHEH 730
79 PazgaTounsrii Iljfallp ATHOTO yPaBHCHIWI. . 8 21, Ne 732, 734,
. MATEpHATL. CCIIEZI0BaTh KOINYECTBO KOPHEH KBaIPaTHOTO 736, 738, 741, 744
— YpaBHEHHS B 3aBUCHMOCTH OT 3HaKa €ro TOBTODITL
80. Konmpononaa paboma Ne 5 no meme Pasjatounsiii JTHCKPUMHHAHT. 19_1;1
«Keaopammnole ypasnenus» MaTepHaJl. T
81 KBa,[[paTHBIfI Tpéxq_]]eH HpoeKTop, ﬂoxa%zeamb meopembl. 8§ 22, BOIIPOCHI 1-7,
' Mpe3eHTaIHs. Buera (mpsiMyto u 00paTHYIO), Ne 754, 769, 770
82 Paznarounsrii 0 Pa3JIOKEHUU KBAJIPaTHOTO TPEXUIEHA Ha MHOXUTENH, | § 22, No 756, 758,
' MaTepHall. 0 CBOHMCTBE KBaJpaTHOTO TPEXUIIEHA C OTPHIATENBHBIM | 760
83 TIpoexTop, JUCKPMMHHAHTOM. § 22, No 762, 764,
) Mpe3eHTalusI. 766, 768
84 PelleHne ypaBHEHHH, CBOSMINXCA K TIpoexTop, Onucviéamp Ha NPUMEPAX METOJ| 3aMCHBI IEPEMEHHOI  ['§ 23 Bompoc 1, Ne

Mnpe3eHTaluus

JUISL PeIICHUs] YpaBHEHUH.

776, 778, 780




§ 23, Ne 782, 784,

85. KBaJIpaTHBIM YpPaBHEHUAM
. Haxooumw xopHY KBaJpaTHBIX YpaBHEHUH pazindyHbIX | 786
PaznaTounsit
86. Martepua BUI0B. § 23, Ne 788 (1-3),
[IpumensaTs Teopemy Bueta u 00paTHYIO €if Teopemy. 790, 792 (1)
87 BEITIONHATE pa3ioxkeHre KBaIPAaTHOTO TPEXWICHA Ha § 23, Ne 788 (4-6),
: MHOKUTEIH. 792 (2), 795
38 Haxonuth KOpHU ypaBHEHHH, KOTOPIE CBOAATCS K
) KBaJpaTHBIM.
89. PanuonanbHbie ypaBHEHUS KaK § 24, Ne 804, 806,
MaTeMaTHIECKHE MOIETH PealbHbIX [TpoexTop, CocTaBnsiTh KBa/IpaTHBIE yPaBHEHUS U YpaBHEHHS, 834
90 o Mpe3eHTaIMs. CBOISIIIMECS K KBaJPaTHBIM, 8§ 24, Ne 811, 813,
. CUTyaIn
5 SIBJISIOIIIECS MaTEMATHUECKIMHU MOJICIISIMU peasibHbIx | 816, 818
o1 CHUTYaIMh 8§ 24, Ne 809, 820,
. 823
92. Pa3gatounslii § 24, Ne 825, 828,
MaTepHall. 830
93 [ToBTOpEHUE U cucTeMaTHU3alUsl y4eOHOTO 1
Martepuaa
94 Konmponvnas paboma Ne 6 no meme 1 PaznatounbIit Hay4uThest IPUMEHSTh IPHOOPETEHHbIE 3HAHKSA, IToBTOpHTH
' «Hpumeueuue Kga@pamublx ypagHeHuﬁ» MaTepual. YMEHMsI, HABBIKU, B KOHKPETHOM JEATEIbHOCTH. nn.22-24
IToBTOpEHHE U cHCcTEeMAaTH3ANMSA Y4eOHOro MaTepuaa. (8 4.)
95 M O0001UTh TPHOOPETEHHBIE 3HAHMSI, HABBIKK 1 yMeHust | [IM. Ne71,83,92.
' 3a 8 KJacc. Ne95.,96
9% IM Hayuutbcs mpuMeHsITh MPUOOpPETEHHBIC 3HAHUS, JIM Ne105,110, 111
' YMEHUS, HaBbIKH, B KOHKPETHOU AEATEIbHOCTH. ,115
97 IM M Nel21,125, 124,
' 6 126
08 HOBTopeHHe U CUCTEMATH3aLUA yqe6Horo IM JIM,Nel157,160,
' MaTepuana 3a Kypc anredpsl 8 kiacca 181,189
09. IM JM Ne204,207, 210
100. IM JM, Ne213,215
Pa3pgatounbiit
101. |Hmoz06as konmponvnasa paboma Ne7 1 vatepiar,
102 [ToBTOpEHUE 1 cucTeMaTH3alusl yaeOHOTO 1 PasmaTounsiit IoBTopHTH
" |marepuaa 3a Kypc anrebpsl 8 Kiacca MaTepuail. m.1-24




IToypouHoe niianupoBaHue 1o ajaredpe B 9 kiacce

No Coepratue Kom-Eo Jlatst OCHOBHBIE BHAIBI it
- o oMaIrHee 3a/1aHne
ypoka P IIPOBCACHUA O6opynoBanue y4eOHOU eATeTbHOCTH A
(pa3maenbl, TEMBI) 4acoB 2
wiaH | ¢akr (YY)
I'nasa |. HepaBencrBa. (21 yac)
1. 8 1, Bonipockr 1—
Ipoexrop, 8, Ne 3,9, 31
2. |YUucioBble HEPABEHCTBA 3 IIPE3CHTAIIHS. Pacnosnasamo v IPUBOINTE § 1, Ne 12, 14,
IpEMepBI YUCIOBbIX HepaBercTs, |17, 19
3. TpeHaxeEpsI st HEPABEHCTB C MEPEeMEHHBIMH, § 1, Ne 21, 23,
YCTHO To cuéra. NMHEHHBIX HepaBeHCTB ¢ oxHoit |25, 27, 29
4 boexTo MepEMEHHOM, IBOMHBIX 8 2, Bompockl 1
. < KT
OCHOBHBIE CBOMCTBA YHUCIOBBIX HEPABEHCTB p P, HEPaBEHCTB. 4, Ne 37, 39, 41,
MIpe3eHTaIU 4.
2 43
S. PasmaTounslit Dopmynuposams. § 2, Ne 46, 49,
Marepuail. onpeodenienus: CpaBHEHUS ABYX 52, 55
6 Ciio’)keHue U YMHOKEHUE YHCITOBBIX I qncel, 8 3, Bonpockr 1
. 0EKTO o
HepaBeHCTB. OlleHUBaHKUE 3HAYCHUS I peseHTaIil’m pCUICHMS HEPABEHCTBA C OJHOU 4, Ne 61, 63, 66,
BBIPAXKEHUS 2 P ’ MEPEMEHHOM, PaBHOCHIIBHBIX 89
7. HCPABCHCTB, § 3, Ne 70, 74,
Pa3naToumbiii peIlIeHUs CUCTEMbI HEPABEHCTB C |76
8. |Bxoonasa konmponvhasa paboma 1 Mmatepua OZIHOU IIEPEMCHHOMN,
o0nacTu onpeeneHus
9 CrnoxxeHue 1 yMHOKEHUE YUCITOBBIX BBIPQXKCHM, § 3, Ne 80, 82,
) HepaBeHCTB. OlIeHUBaHUE 3HAYEHUS 1 ceoucmea YMCIOBBIX HEPABEHCTB, |85, 87
BBIPKEHUS CJIOKEHHS U YMHOKEHUS
HepaseHnctBa ¢ 01HOH nepeMeHHON TUCIOBBIX HCPABCHCTB 8 4, Bompocsl
10. 1 IMpoexrop, 1-5, Ne 95, 96,
Ipe3eHTalusl. /{oka3zvieamp. CBOWCTBA YUCIIOBBIX |99 101, 103,
HEPABEHCTB, 106




Pemrenne HepaBeHCTB C OHON ITEPEMEHHOM.

11.
Yucnossie IPOMEKYTKH

12. .
Pasznatounrslii
MaTepua

13.

14. Pasnarounsiii
MaTepua

15. Pasnarounsiii
MaTepua

16 CucTeMbl TUHEUHBIX HEPABEHCTB C OJHOMN [Ipoexrop,

" |mepemenHOM IPE3EHTAIIUS.

17. Tpenax)eEpsl 11st
YCTHOT'O CUETA.
Pa3pgatouHbrii

18. MaTepual.

19.
Paznatounsbiii

20. Marepuan

KontpoabsHas padora Ne 1 mo Teme .
21. Tpenaxépsl s

«HepaBeHCTBa M CHCTEMbI HEPABEHCTB €
O/THOI TepeMeHHOI»

YCTHOI'O CYETA.

TEOPEMBI O CIIOKCHUH U
YMHOKCHHUU YUCIIOBBIX
HEPaBEHCTB.

Pewams nuHeliHbIE HEPABEHCTBA.
3anuchIBaTh pEIICHNsI HEPABEHCTB
U UX CUCTEM B BHUJI€ YHCIOBBIX
MIPOMEXYTKOB, 00bETUHECHHS,
NepEeCcEeYeHMsI YNCITOBbIX
IIPOMEKYTKOB.

Pemrats cucremy HEpaBEHCTB C
OJHOM EPEMEHHOM.

OneHuBaTh 3HaYEHHUE BBIPAYKEHUS.
N306paxaTh Ha KOOPIAUHATHON
NpsIMOY 3aJJTaHHbIE HEPABEHCTBAMU
YHCIIOBbIE TPOMEXYTKH

§ 5, BOIPOCEHI
1-4, Ne 112,
114, 116, 118

§ 5, Ne 121, 123,
125, 127, 129,
133

§ 5, Ne 135, 137,
139, 141

§ 5, Ne 143, 145,
147, 150, 152

§ 5, Ne 154, 156,
158, 160, 162,
164

§ 6, Ne 171, 175,
178, 220

§ 6, Ne 184, 186,
188, 191

§ 6, Ne 193, 195,
197, 223

§ 6, Ne 199, 201,
204, 206

§ 6, Ne 208, 211,
213, 215, 218

M

Inasa |l . KBaapaTtuunas ¢pynkuus. (32 yaca)




[ToBTOpEHME U pacIMPEHNE CBENCHUN O

Onucvieams noHsITNE PYHKIUN

8§ 7, BOIIpOCHI

22. IIpoekrop,
GynKuum n;) - eHTaII)m . KaK [IpaBuUia, 1-9, Ne 227, 230,
YCTaHABIMBAIOIIETO CBSI3b 232
23. Pa3narounsrii MEKIY DJIEMEHTAMH JBYX § 7, Ne 234, 236,
MaTepuall. MHOXECTB. 238
24. Tpenaxéepsr s Dopmynuposams: § 7, Ne 241, 243,
YCTHOI'O CY€Ta. 245, 248
onpeoeneHus: :
CgoiictBa QyHKIMH HVIIS KL 8 8, Bonpockr 1—
25. Ipoexrop, Y15 yHiI; 6, Ne 255, 258,
mMpe3CHTal M. IIPOMEKYTKOB 261
— 3HAKOMOCTOSIHCTBA (DYHKIINH;
26. Pazngatounsrit (byHKLMH, Bo3pacTatomeil 3687, N2963632”7 i65,
MatepHa. (yObIBaroOIEH) HAa MHOYKECTBE; » 2
27. Tpenaxépe! s KBAPATHIHOH (yHKIHM; § 8, Ne 273, 275,
YCTHOTO Cuéra . 277
KBaJJPaTHOTO HEPABEHCTBA,
28. Kax mocTpouts rpagui dynkum y_=fkf(x), IIpoexrop, c601icmea KBaPaTHIHON §9, B(Z)HPOZH 1-
ecnu u3BecteH rpaduk Gpynkiuu y = f(X) S byHKIH; 8, Ne 287, 289,
npasuia TOCTPOCHUS rpaduKoB 291, 293
29. Tpenaxépsl mis (YHKLHIA ¢ TOMOIIBIO § 9, Ne 295, 297,
YCTHOT'O Cuéra. npeo6pasoBatyil BuA 299, 301
Kax moctpouts rpaduku dhyHKIINMA f(x) — f(x) + b; 8 10, Bompoch 1—
30. |y=1f(x) + buy=1f(x+ a), ecnu uzBecren IIpoexrop, 6, Ne 308, 309,
rpaduk ¢pyukuuu Y = f(X) Hpe3eHTALIHSI. ) o X+ @) F(x) = Ki(Y). i;l.l, 313, 315 (1,
31. Pasnmatounsrit 810, Ne 315 (2, 3,
MaTepHall. — 5, 6), 317, 319
Cmpoums rpaduku GyHKIHIHI C
32. Pa3ato4HbIi MOMOIIBIO IPE0Opa3oBaHHii § 10, Ne 322, 324,
Marepual. BUZa 326, 328
33. TIpoekTop, f(x) — f(x) + b; § 10, Ne 330, 333,
Ipe3eHTaus 335
3. KBaE[paTI/ILIHaSI ¢byHKIus, e€ rpaduk u T IR——— f(x) — f(x + a); f(x) — kf(x). 2 1N1<; gzgpgzgl 1—
CBOWCTBA , Ne 34z, ,
Marepual. Cmpoums Tpadpuk 393
Tpenaxépb st KBaJIPaTHYHOU (QYHKITUH.
35. YCTHOIO CYET § 11, Ne 348, 350,
352, 354, 356

[To rpaduky KBagpaTUUHON




(GyHKIIUY ONTUCHIBATH €€

§ 11, Ne 358, 360,

36. CBO¥iCTBA. 363
Onucviéams CXeMaTHIHOE
37. [IpoekTop, pacmoioKeHre apadoTbI § 11, Ne 366, 368,
HpEe3eHTALUsS OTHOCHTEJILHO OCH a0CIIHCC B 370, 373
3aBUCUMOCTH OT 3HAKa § 11, Ne 375,
38. Pazmarounsrit crapirero ko3dduiuenra u 377, 379, 381,
MaTepHall. JMCKPUMHUHAHTA 383
39. COOTBETCTBYIOIIETO § 5, Ne 385, 387,
KBAJIPATHOTO TPEXWICHA. 389, 391
40. [(KoutpoabHas padora Ne 2 mo teme: Pazpgarounsrit
«KBagparuynas pyHKuus» Marepuail.
s Penienne kBaspaTHBIX HEPABEHCTB Pewiamp KBajpaTHble § 12, Bonpocsr 1,
TIpoexrop, HepaBeHcTBa, Heronb3ys cxemy |2 e 401, 403,
TpC3CHTAMHA. PACTIONOKEHHs MapaboTBI 405 (1-6)
42. OTHOCHUTEJIBHO OCH a0CIIUCC. § 12, Ne 405 (1-
= 6), 407, 409, 411
TpenaxEpst s Onucvieams rpadudeckuii
43. YCTHOrO cuéra. MCTOZ PCIICHUA CUCTEMBL ZIBYX 1§ 12, No 413, 415,
Paszarounblii YPaBHEHHUH ¢ IBYMS 417, 445
44. MaTepHal. HIEPEMCHHBIMH, § 12, Ne 420, 423,
447
METO/I MOJICTAHOBKU M METO/I
45 CJIOKCHUS JIJTSl PEIICHHS § 12, Ne 425, 428,
' Tpenaxéepsl ms CHCTEMBI JIByX YPaBHEHUH C 430
YCTHOTO Cu€Ta. JBYMsI IEPEMEHHBIMU,
16 Paznatounbiit OJIHO U3 KOTOphIX He sBnsieTcss  |§ 12, Ne 432, 434,
' MaTepua. TTUHEHHBIM. 436, 438
_ Pewams TeKCTOBBIC 331a4H, B
47, CucrtemMbl ypaBHEHUH C IBYMsI IEPEMEHHBIMU Tpoekrop, KOTOPBIX CHCTEMA JIBYX § 13, Bompockr 1
npe3eHTanusl. YPaBHEHUH C JBYMs 3, Ne 450, 452
— MIEPEMEHHBIMH SIBIISETCS
48. |Cuctemsbl ypaBHEHUH C ABYMs [IE€PEMEHHBIMU MaTEMATHIECKOH MOLEIBIO § 13, Ne 454, 456
_ Tpenanepsl 1 pearLHOro TIpolecca, (1,2) 477
49. |Cucrtembl ypaBHEHHI ¢ IByMs EPEMEHHBIMHU YCTHOrO C4éra. W HHTEPIPETHPOBAT PE3yIbTaT 8 13, Ne 456 (3,
Paspgarounslit 4), 459, 461
PELICHHSI CUCTEMBI
50. [CucteMbl ypaBHEHMI C IByMsl IEPEMEHHBIMU MaTepual. 8 13, Ne 463 (1,

2), 465, 467




51. [Cucrembl ypaBHEHHUH C IByMsl IEPEMEHHBIMU § 13, No 4609, 471,
473
52. |CucteMbl ypaBHEHHI C IByMs IEPEMEHHBIMH
KonTpoabnas padora Ne 3 no teme: .
53. . . Pazmarounsrit
«Pemenue ypaHeHuii ¥ CHCTeM ypaBHEHUI
MaTepuall.
¢ IBYMsI NepeMeHHbIMID)
Inasa I1]l. DnemenThl NpuKIaaHOH MaTeMaTHKH. (21 yac)
Iboekto IIpusooums npumepol. 8 14, Bonipoch 1—
54. |MareMaTH4ecKoe MOJIEIHPOBAHUE P P, MaTeMAaTHYEeCKUX MOJIee 4, Ne 484, 486,
TIPE3CHTALIHS. -
peaTbHBIX CUTYAIIH; 488
55 Tpenaxépsl s MPUKJIAIHBIX 33]1a4; § 14, Ne 492, 495,
56. PaspaToHbi IIpaBUJI CyMMBI U TPOU3BEICHUS; § 14, Ne 505, 509,
Marepuat. o N 511, 512
CIIyJaiHBIX COOBITHH, BKITIOYAS
57 JOCTOBEPHBIC M HEBO3MOYKHBIC i 1}\?; Eggpggg 1,
' COOBITHSI; OIIBITOB C 5’2 3 - : :
) PaBHOBEPOSTHBIMHU HCXOJIAMU;
58, ITpoueHTHBIE PacUETHI NPeICTABICHNS CTATHCTHEECKHX § 15, Ne 530, 532,
JTAHHBIX B BUJIE TaOHII, 534, 537, 539
59 Hpoexkrop, JUarpamm, rpauKoB; § 15, Ne 541, 543,
' TTpE3CHTAIIHA. UCTIOJIb30BAHUS 545, 547, 549
AOGCOTIOTHAS M OTHOCUTENIbHAS « BEPOSTHOCTHBIX CBOMCTB 8 16, Bompocs! 1,
60 Tpenaxpst s ; 2, No 559, 561
. |morpemrHocTH YCTHOTO Cu&Ta. OKPYKAIOIIUX SIBJICHUH. » N2 009, ,
Dopmynuposamy: 573
Pa3zgaTounniii 0np€a€]l€H1/lﬂ.' a0COJIFOTHOM § 16, Ne 563, 566,
61. MarepHall. IOrPENIHOCTH, OTHOCHTENbHON  |568, 570
OcHoBHbIE MpaBUiia KOMOMHATOPUKU poekTo HogpeIHHOCTH’ FIOCTOBEPHOTO 8 17, Bompocsi 1,
62. p P, COOBITHA, HCBO3MOXKHOTI'O 2, No 577’ 581,
Hpe3CHTanus. COOBITHS;, KITACCHYCCKOE 602
OTIpe/ieIeHNe BEPOSITHOCTH; § 17, Ne 585, 587,
63. npasuna; KOMOMHATOPHOE
Paznarounslit MPABUIIO CyMMBI, KOMOUHaTopHOE (588
MaTepua. IIPABWJIO MPOU3BEICHMUS. § 17, Ne 591, 593,




64. 595, 597,599
YactoTa 1 BEpOSITHOCTh CIIy4aiiHOTO Onucvlieams 3Tallbl pellIeHUs § 18, Bonpockr 1—
65. |coObITHA MPUKJIATHON 3a/IauH. 4, Ne 609, 610,
2 THosacuams u 3anucevieamo 622
66 IIpoekTop, GopMyIry CIIOKHBIX IPOLIEHTOB. | § 18, Ne 614, 616,
' Npe3eHTanus. IIpoBoauTH MPOLIEHTHBIE PACYETHI (618, 624
Knaccuueckoe onpe/encHre BEPOATHOCTH T . € HCIIOJIb30BAHMEM CIIOKHBIX 8 19, Bonpochl 1—
67. e |1pOLCHTOB. 5, Ne 629, 632,
y ’ Haxooumwv TouHOCTE 635
68 3 Pa3naTounsrlii TMPUOJTHKEHUS TIO TaOIHIe § 19, Ne 637, 639,
: MaTepuai. PHUOIVKEHHBIX 3HAYCHHIA 641, 643, 647
PaSJIaTOLIHHﬁ BeJImunHbB]. Mcrmonb30BaTh § 19, No 650, 652,
69. MaTepHar. pa3ianyuHble POPMBI 3aMKCU 654, 656, 658
20 HauanbHble CBEJIEHNS O CTATUCTHKE - MPHOMIKEHHOTO 3HAYCHNS § 20, Bompockr 1-
. POCKTOD, BeJImunHBl. O1leHNBaThH 6, Ne 666, 668,
IpE3CHTALIHA. npHOIMKEHHOE 3HAYCHUE 688
. BETITIHHB. 8 20, BonpocChl 7—
e 3 fqzﬁa;‘;‘“’m 12, Ne 672, 674,
puai 678, 690
72. § 20, Ne 680, 682,
IMpoexrop, 683
73. | [loBTOpEHUE M cHCcTEMAaTH3aNUs 3HAHUN 1 IPE3CHTALIHS.
IIpoexTop,
74. | KonTpouabHasi padora Ne 4 o Teme: 1 TPC3CHTAIINA
«JJ1eMeHThI NPUKJIATHON MaTeMATHKN
I'aasa 4. Yuciaosble nmociaegoBaTeabHocTH ( 21 yac)
YucnoBble NOCae10BaTeIbHOCTH Ilpusooumsv npumepwi: 8 21, Bompocsr 1—
75. IMpoexrop, .
nocjen0BaTeabHOCTEN; uncinoBbix |9, Ne 693, 697,
Mpe3CHTal M. o
2 TI0CJIEIOBATENLHOCTEH, B 709, 710
76. Pa3narounbrit YaCTHOCTH apu(PMETHIECKON 1 § 21, Ne 699, 701,
Marepuan F€OMETPHUUECKOM MPOTrPeCcCuit; 703, 705, 707
Apugmerrueckas mporpeccus UCIIOJIb30BAHUS § 22, Bonpockr 1
. EP;ZI;ITTZP ,1/1;1 MOCJICA0BATEILHOCTEH B 6, No 714, 716,
4 P L peanbHOM KU3HU; 3a]1a4, B 718, 721, 723.
78. Pa3zpgaTounslii KOTOPBIX pacCMaTpUBAIOTCs § 22, Ne 726, 728,
Marepuan CYMMEI C OECKOHEUHBIM YHCIIOM 730, 734




79.
80.
CyMMa N mePBBIX WIEHOB apru(PMETUUECKOH
81. ™ P pud I[TpoekTop,
MIPOTPECCUU
Hpe3EeHTALUS.
82.
Pa3paTounnii
83. MaTepHan
84.
T'eoMeTpuyeckas nporpeccus
85. p porp IIpoekrop,
HpEe3EeHTALU.
86.
Pa3pgatouHbrii
Marepual
87.
CyMMa N IEPBBIX WICHOB F'€OMETPUUECKOM
88. ™ p p IIpoekrop,
MIPOTPECCUU
HpeSeHTaL{I/IfL
89. Pa3zgaTounniii
Marepual
90.
91. |Cymma GeckoHEUHOM reoMeTpHIecKOn IIpoekTop,
nporpeccu, y kotopoii | g | <1 TIPE3EHTAIHS.
92. Pa3zgaTounsiii
Marepuan
93.

CJIaracMbIX.
Onucvigamy: TIOHATUS
IIOCJIEZIOBATEIBHOCTH, YJICHA
MOCTIEIOBATEIHLHOCTH; CIIOCOOBI
3a/1aHus OCIIE0BATEIbHOCTH.
Buiuucnsamo diensl
MIOCJIEZIOBATEIbHOCTH, 331aHHOMN
dbopmyoii n-To wieHa uin
PEKYpPEHTHO.
Dopmynuposams.
onpeodenenus: apuPpMeTHIecKoit
IIPOTPECCUH, TEOMETPUIECKOMN
MIPOrPECCU;
C80UCMBa YIEHOB
reOMETPUYECKOHN U
apupMeTUIeCKON IPOTrPeCcCHil.
3aoasams apuPMETHIECKYIO U
FEOMETPUYECKYIO TPOrpPecCuun
PEKYPPEHTHO.
3anucvlieamo u nosicHamo
dbopmyssl 00IIETO WieHa
apuMeTUUECKON U
reOMETPUYECKOM MTPOrpeCcCHil.
3anucvieamov u doxazvieams.
dbopMyIBl CyMMBI N TIEPBBIX
4JIeHOB apu(MeTHdecKon u
FEOMETPUYECKON IPOTPECCHIA;
(bopMyITbI, BEIpaXKAIOLIUE
CBOICTBA UJICHOB
apuMeTHIecKon u
reOMETPUUECKON MPOTPECCUN.
Buiyucnams cymMy O€CKOHEUHOMN
F€OMETPUYECKON IIPOTPECCHH, Y
KOTOPOH

lal<1

[TpencraBisiTh OECKOHEUHBIE

§ 22, Ne 736, 738
742, 744

§ 22, Ne 748, 751,
753, 755

8 23, Bompocst 1,
2, Ne 764, 766,
768, 770, 772

§ 23, Ne 776, 778,
781, 784

§ 23, Ne 787, 789
791, 793, 795
799

§ 23, Ne 802, 804,
806

8 24, Bompocsl 1
4, Ne 819, 821,
823, 825, 828

§ 24, Ne 830, 832
834, 836, 838,
840, 842

§ 24, No 852, 854,
856, 858, 862
864

§ 25, Bonpocsr 1,
2, Ne 871, 873,
875, 891

§ 25, Ne 877, 879
881

§ 25, Ne 884, 886
888

§ 26, Ne 897, 899
901, 923

§ 26, Ne 903, 905
907, 910, 912

§ 26, Ne 914, 916,
919, 921




94. |lloBTOpeHHE U cucTeMaTu3alus y4eOHOTO 1 MepUoANYECKHe ApoOU B BUJIE M
Marepuana 0OBIKHOBEHHBIX
95. |KonTpouabHasi padora Ne 5 mo Teme 1 Paznarounsii
«YmucaoBble NOCTAeI0BATEIbHOCTH MaTepHan
IToBTOpEHHUE U cUcTeMaTH3aMs Y4eOHOro MaTepuaja. (7 4.)
06. |YmnpaxueHus Jyisi TOBTOPEHUs Kypca 9 1 M O06001mUTh TPHOOPETECHHBIE
KJjlacca A 3HAHUS, HABBIKK M yMEHUS 3a 9
97. |YupaxHeHus mjis MOBTOPEHHUS Kypea 9 1 JIM Krace.
— Hayuutbcst npuMeHsTh
98. | UToroBasi KOHTPOJbHAsA padoTa 1 M MPHOOPETEHHDIE 3HAHMUA, .
YMEHUSI, HABBIKH, B KOHKPETHON
99. |YmpakHeHUs IS IOBTOPEHUS Kypca 9 1 JIM ACATCIILHOCTH.
KJlacca
100. |YnpaxHeHus Jyisi MIOBTOpEHUs Kypca 9 1 M
KJlacca
101. |YnpaxHeHus Jyisi MIOBTOpEHUs Kypca 9 1 M
KJlacca
102. | YopaxHeHus 1)1 MOBTOPEHHS Kypca 9 1 Pazngarounsrit
KJlacca MaTepua.




IJIQAHUPOBAHUEC TEMATHYCCKOI'O M UTOI'OBOI'O KOHT

b |

VIl Pacn HHEe YYeOHOI0 MATEPH
2022-2023 vueOHbIN T
/ Kjaacc
1 yeTBepTH 2 4YeTBEpPTH 3 yeTBepTH 4 yeTBepTH l;’(f
8 Henmenn 2 7 Henmenb 4 10 Hexenn 7 Henenn 4 -
JTHS JTHS JTHST
Konmectso 25 4gacos 23 4aca 30 gacos 24 yaca 102
4acoB Jaca
I'aasa 1. JIuneiinoe Iaasa |ll. Ieasie Iaasa ll. Ieaste I'nasa lll. ®ynkuun (1
YPaBHEHHE C OHOM BbIpa:keHus (23 yaca) Bbipa:kenusi (19 uyacos) yac)
Pasten nepemenHoii (15 I'naBa IV. Cucrembl 8
a 4acoB) I'nasa l1l. ®ynkuuu JINHEHHBIX YPABHEHUH C
(11 yacoB) AByMs nepemMeHHbIMH (19
I'nasa Il Heable 4aCoB)
BbIpaskenns (10 HosTopenue n
4acoB) cucreMaTu3amus yueoHoOro
marepuaJa ( 4 yaca)
Bxoonasn Koumponvnaa Konmponvnasn Konumponvnasn
19.09 konmpoavnas | 16.11 paboma No 2 01.02 padoma Ne 4 | 05.04 paboma N6
paooma
05.10 21.12 Koumponwvnas | 22.02 Konumponvnas Hmozosasn 8
Konmponvnas
KontponbHbie paboma Ne 3 paboma Ne 5 | 25.05 KOHmMpOnbHaa
paooma Ne 1
paboTEI paboma




8 KkJiacc

T'on
1 yeTBepTH 2 4eTBePTh 3 4eTBepTH 4 yeTBEPTH
34
8 Henmenn 2 7 wenens 4 10 menenb 7 nenens 4
HeJIenn
JTHST JTHST TTHSI
Komaectso 25 yacoB 23 dJaca 30 yacoB 24 ygaca 102
4acoB gaca
Fnasa l. PaumoHanbHble Fnasa ll . KeagpaTHble
o Fnasa lll. KsagpaTHbie
Fnasa . PaunoHanbHble BblpaxkeHua. (19 KOpHU. [lecTBUTENbHbIE
ypasHeHus. ( 17
BbipaXkeHua. (25 yacos) uymncna. (21 vac)
Pasnen yacos) 7
yacos)
MosTOpeHue u
Fnasa ll . KBagpatHble Fnaea lll. KeagpaTtHble
. cuctemaTtmsauma yyebHoro
KOpHU. [lefcTBUTENbHDbIE ypaBHeHus. (9 yacos)
matepuana. ( 7 u.)
yucna. ( 4 yaca)
21.09 Bxoonasn Koumponvnaa Konmponvnasn Konmponvuasn
konmpoavnasn | 07.11 paboma Ne 2 01.03 paboma Ne 4 padoma Ne 5
paooma 05.04
05.10 Konmbonsids 19.12 Konmponsnan Konmponsnasn
KounTposbubie P paboma Ne 3 12.05 paboma Ne 6
paboma Ne 1 8
paboThI
Hmozoean
26.05 KOHmMpPOIbHAA
paooma




9 Kaacc
T'on
1 yeTBepTH 2 4eTBePTh 3 4eTBepTH 4 yeTBEPTH 34
8 uenens 4 8 Henmens 10 umenens 2 6 Henenb 4 nHA He e
JUHST JICHb
Konmnuectso 27 4acos 24 gaca 31 uac 20 gacoB 102
4acoB gaca
Fnasa ll . KBagpaTnyHas
(7 Fnasa 4. Yucnosble
Fnasa l. HepaBeHcTBa. (20 byHkums. (7 yacos) N1as MenoBb!
nocneposatenbHoctu ( 13
yacos)
Fnasa lll. dnemeHTbI yacos)
Fnaea Il . KBagpatuuHas "
Paznen npuKnagHomu 8
Fnasa ll . KBagpatuuHas dyHKumA. (24 yaca)
maTtemaTuku. (20 MoBTOpeHue u
$yHKuumA. (7 yacos)
yacos) cuctemaTmsauma yuebHoro
matepmana. (7 yacos.)
FnaBa 4. Yucnosble
nocneposatenbHocTu ( 4
yaca)
Bxoonasn Koumponvnasn
28.09 xoumpoavnasn | 09.12 Konrpoabnas | 20.01 KourpoabHas | 12.05 paboma Ne 5
paboma padora Ne 2 paGora Ne 3
KonTtponbHbIe K Hmozosasn 7
paboThI 19.10 OHMPOTbRAA 15.03 Konmponwvnaa | 28.04 KOHmMpPOIbHas
paooma Ne 1
paooma Ne 4 paooma




VIIl. Onucanue y4eOHO — METOAMYECKOr0 M MAaTEPHAIBbHO - TEXHUYECKOro odecrnedeHusi 00pa3oBaTeIbHOM 1esiTeIbHOCTH

IleyaTHEIC I )75 H

®denepanbHbIN TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAApPT 001Iero oOpa3oBaHusl.

[TpumepHBIe TpOTpaMMBI OCHOBHOTO 001Iero oOpazoBanus. Maremaruka.-(CtanmapTsl BToporo nokoienus).-M: IIpocsemenne, 2010.
YcTHBIE 3aHATHS TI0 MaTEeMaTHKE B cTapmuX kinaccax. [locooue mis yautens.A. . Kononos/ «Cronerue»/Mocksa, 1997

Ob6omatomiee moBTOpeHHE B Kypce anre0psl ocHoBHO# mikoibl/ E.A.Cemenko/Kpacromap:KyoI'y, 2002

OcHOBBI CTaTHCTUKH U BeposiTHOCTH/ E.A.Byrumoud/Mocksa: [Ipoda, 2008

o o b~ w N PE

Maremaruka B pedycax, KpocCBOpax, yalHBOpAax, kpunrorpammax, / kinacc/C.C.XymnanaBa/Mocksa: [1IkonsHas mpecca, 2003 («bubnnoTeka xypHana
«MaremaTuKa B IIKOJIE» BbIT.23)
7. TMnaypun JI.®. 3a crpanunamu yueOnuka anredpsl/ JI.O. [Tuaypun. — M: [Ipocsemenue, 1991.

8. dopmMupoBaHHE BEIYMCIUTEILHBIX HABBIKOB Ha ypokax MareMaTtuku 5-9 kmaccel/H.H. Xneparok/ M.:Mnekca, 2011

JluHus y9eOH0-MeTOINYeCKMX KOMIIICKTOB ABTODOR

1. Aunre6pa — 7 knacc: yueOuuk/ A.I'. Mep3nsk, B.b.ITononckuii, M.C. Skup.; nox pen. B.E.ITogonsckoro — M.: Tlpocsemenue 2022 r.
2. AnreOpa — 7 kiacc: IUJaKTUYECKUE MaTepuabl: mocodue s ydamuxcs yupexaenuit/ A.I'. Mepsansk, B.b.ITononckuit, E.M.Pabunosuy,
M.C.Axup. — M.: Benrana — I'pag, 2016. oGmeoOpa3oBaTesbHbIX

3. Aunrebpa — 7 knacc: Meronudeckoe nocooue/ E.B.bynko, A.I'. Mep3znsk, B.b.Ilononckuii, M.C.Skup. — M.: Benrana — I'pad, 2016.
Anrebpa — 8 knacc: yue6Huk / A.I'. Mep3nsk, B.b.ITononckuit, M.C.Skup.; mox pexn. B.E.Ilononsckoro — M.: IlpocBemenune 2022 1.



Anrebpa — 8 kimacc: IMIaKTHYECKUE MaTepUalIbl: mocoOue s ydamuxces 00meoopa3oBaTenbHbiX yupexaeanit/ A.I.Mep3nsk, B.b.IlomoHckui,
E.M.Pabunosuu, M.C.Skup. — M.: Benrana — I'pad, 2016.

Anrebpa — 8 kimacc: Mmeronuueckoe nocooue/ E.B.bynko, A.I'. Mep3msik, B.b.ITonmonckuii, M.C.Skup. — M.: Benrana — I'pad, 2015.
Anrebpa — 9 xnacc: yaeonuk / A.I'. Mepaisik, B.b.ITonouckwuii, M.C.SIkup; nox pen. B.E.ITomonbckoro — M.: IlpocBemenue 2022 r.

AnreOpa — 9 xiace: TUAAKTHYSCKUE MaTEePHAIIBI: MOCOOHUE IS ydanuxcs o0meoopa3zoBaTesibHbIX yupexkaeauit/ A.I.Mep3nsk, B.b.ITonoHckui,
E.M.PabunoBuy, M.C.fxup. — M.: Bentana — I'pad, 2016.
Anrebpa — 9 kmmacce: metonudeckoe mocooue/ E.B.bynko, A.I'. Mep3msik, B.b.I[Tononcknii, M.C.Sxup. — M.: Berrana — I'pag, 2015.

Texnuvecku TB YeHUs 1a UKT
1. HoytOyk.
2. VIHTepakTWBHAs JOCKA.
3. MynpTUMEIUWHBINA TTPOESKTOP.
4, DVD — nucku .
JeMOHCTPANNOHHPIE 10CO0HH
1. Monuenu reomeTprudecKux GUryp.

2. Pa3zmarounslif MaTepuai no pasenam aireops /-9 ki

VIII. Ilnanupyemblie pe3yJibTaThl H3y4eHHS Y4eOHOI0 peaMeTa «AJredpay»

Ilo okonuanuu UsydeHus Kypca yttamudc;z ooicen ymemn.

Adrebpa - 7
Hcnonvzo6ams IpH pellICHUN MaTeMaTHYECKUX 33/1a4, UX 000CHOBaHMHU U MTPOBEPKE HAMIEHHOTO pellIeHUs 3HaHHE O:

- HAaTYpaJbHBIX, LOCIbIX, PAllMOHAJIbHBIX, UppALUOHAIbHBIX, JIeCTBUTEIIHLHBIX quciax,



- CTEIEeHH C HAaTypaJbHBIMU MOKA3aTeNIIMU U UX CBOMCTBAX;

- OJIHOYJIEHAX W IpaBUWJIAX JACUCTBUI C HUMH;

- MHOTOYJICHAX Y MPaBWJIAX JEHCTBUN C HUMH;

- (bopmymax cOKparméHHOr0 YMHOXKCHHS;

- TOXJIECTBAX; METOJIaX JI0KA3aTEIbCTBA TOXKIECTB;

- JIMTHEWHBIX YPAaBHEHUAX C OJHOW HEM3BECTHOM M METO/IAX UX PEIICHUS;

- cHUCTeMax JABYX JUHEHWHBIX YpaBHEHUH C IByMs HEU3BECTHBIMU M METOJIaX UX PEIICHUS.

- B8bLINOAHAMb NEUCTBUS C OTHOWIEHAMHU U MHOTOWICHAMU;

- y3Hasambv B BEIPAKECHUSIX (DOPMYIIBI COKPAIIEHHOTO YMHOXKEHHS ¥ IPUMEHSTD UX;

- packiaovléams MHOTOWICHBI HA MHOKHTEIIH;

- BbINOJIHAMb TOXKIECTBEHHBIC TPEOOPA30BAHMS IIEIIBIX ANTEOPANUECKUX BHIPAKEHUH;

- Joka3zvleamy MPOCTEHIIINE TOKIECCTBA;

- HAxoOums YUCJIO COUYCTAHUN U YHCIIO pa3MEIICHUH;

- pewiampy JIMHEHBIE YPABHEHUS C OJTHOM HEU3BECTHOM;

- peuiams CUCTEMBbI IBYX JIMHEWHBIX YPaBHEHUI C IBYMsI HEU3BECTHBIMU METOJOM IOJICTAHOBKH U METOJIOM alre0pandeckoro CIOKeHUs;
- pewiamsb TEKCTOBBIE 3a/1a4 C IOMOUIbIO JTUHEHHBIX YPABHEHUHN U CUCTEM;

- Haxooums PEIeHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX UCHOJIB3YIOTCSI MAaTEMAaTUYECKUE CPE/ICTBA;

- co30asamb MPOAYKT (Pe3yabTaT MPOESKTHON AEATEILHOCTH), Ul U3YYEHHUS U ONMCAHUSI KOTOPOTO UCIOJB3YIOTCS MaTeMaTHYECKHE CPE/ICTBA.
yMmems IPe0Opa30BHIBAThH allreOpanyecKue BIPAKEHUs, PelllaTh YPaBHEHHs ¢ OJIHOM epeMEHHOM;

Haxooums 00NacTh onpeAeneHus GyHKINU, CTPOUTDH I'padUKu MPsSMO TPONOPIIUOHATFHOCTU U TUHEHHON (QYHKIINU;

8bINOJIHAMb ACUCTBUS HAJl CTETICHSIMU C HATYPAJIbHBIMH MOKa3aTEIsIMU;

8bINOJIHAMb CIIOXKEHUE, BBIUUTAHUE U YMHOKEHHE MHOTOUYIEHOB, PACKJIabIBaTh MHOTOWICHBI HA MHOXKHUTENH;

npumeHsams GOPMYIBI COKPAIIEHHOTO YMHOXEHUS B MPE0OPa30BAHMIX IIENIBIX BRIPAXKEHUI B MHOTOWICHBI U B PA3JIO’KEHUU MHOTOUYWICHOB Ha
MHOXHUTEJH;

ymemsb pCUIATb CUCTCMbI JIMHEMHBIX ypaBHeHI/Iﬁ C ABYyMA IICPEMCHHBIMU U ITPUMCHSATDH UX HPU PCHICHUH TCKCTOBBIX 3a1a4.



e Auaredpa-8
Hcnonv306ams IpH peLICHUN MaTEMaTHYECKUX 33/1a4, UX 000CHOBaHHMHU ¥ MTPOBEPKE HAMIEHHOTO pelIeHUs 3HAHHE O:
- anreOpandecKou IpoOu; OCHOBHOM CBOMCTBE Ipo0w;
- TpaBHJIAX JICHCTBHIA C anreOpandecKuMu IpooOsMu;
- CTEIEHSX C IEJIBIMU IMOKA3aTeNIMHU U NX CBOHCTBAX;

- CTaHJIaPTHOM BUJIC YUCIIA;

k .
- dysxmmsx y = kx+b, y=x?, ¥ =—, X CBOHCTBaxX u rpadukax;
X

- TOHATHH KBAJPATHOTO KOPHS U apU(PMETHIECKOTO KBAIPATHOTO KOPHSI;

- CBOMCTBax apu(MEeTHUUECKUX KBaIPATHBIX KOPHEH;

- QyHKIHH Y = VX, eé coiicTBax u rpaduke;

- (opmyrne 11 KOpHEH KBaAPaTHOTO YpaBHEHUS;

- TeopeMe Buera /115 nmpuBeAEHHOTO U 00ILIET0 KBAIPaTHOTO ypaBHEHMUS;

- OCHOBHBIX METOJIaX PEIIECHHUS LENbIX PallHOHAIbHBIX YPAaBHEHU: METO/IE Pa3IOKEHUSI HA MHOXKUTEIN U METOJIE 3aMEHbI HEU3BECTHOM;
- METOJie pelIeHUs IPOOHBIX pAllMOHAIILHBIX YPaBHEHHUIA,

- OCHOBHBIX METOJIaX PEIIEHUs CUCTEM PAllMOHAIBHBIX YPaBHEHUH.

- cokpawamyp anredpandeckue apoou;

- 8bINONHAMYb ApUPMETHUECKUE ACUCTBUSA C anreOpanyecKuMu ApoOIMH;

- UCNONIb308aMb CBOMCTBA CTENEHEH C IeNIBIMU MMOKa3aTeSIMU NP PEIICHUHN 3a]1a4;
- 3anucvl@ams YUCIa B CTAHJAPTHOM BHUJIE;

- 6blnoJIHAMb TOXKACCTBCHHBIC npeo6pasoBaHI/I;1 palOHAJIbHBIX BBIan(eHHﬁ;

- cmpoums rpaduku pyHknuil y = kx+b, y=x*, ¥ = — uucnon»308aTh UX CBOIMCTBA IIPH PELICHUN 3a/1aY;
X

- 6blHdUuciisimov apI/I(pMeTI/IquKI/Ie KBaJApaTHBIC KOPHH,

= NPpUMEHAMb CBOMCTBA apI/I(pMeTI/IquKI/IX KBaJApaTHBIX KOpHeﬁ IIpU pCIICHUHU 3a1a4,



cmpoumbs TpapuK QYHKIIMH Y = +/X U HCIIOJIB30BAaTh €ro CBOIMCTBA MU peIIeHUH 33/ay;
- pewiams KBAJpaTHbIE YPAaBHEHUS;
- npumenams TeopeMy Buera nipu permenuu 3anau;

- pewams 1LCJIbIC pallMOHAJIBHBIC YPABHCHHUA MCTOAOM PA3JIOKCHHA HA MHOXUTCIN U MCTOAOM 3aMCHBIL HCI/I3B€CTHOI>'I;

pewams TpoOHBIE YpaBHEHUS;
- pewiamv CUCTEMBI PAIIMOHAJIBHBIX YPaBHEHUMH;
- peuwiams TEKCTOBBIC 33/1a4M C TIOMOIIIBIO0 KBAJPATHBIX M PAIlMOHATBHBIX YPABHEHHUH U UX CUCTEM;
- HaxoOums PEUICHUs] «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJ1a4, B KOTOPBIX HUCTIOJIB3YIOTCS MaTeMaTHYECKUE CPEJICTBA;
- co30asamv TMPOYKT (pe3yabTaT MPOEKTHON JAESITETLHOCTH), ISl U3YYEHUS U OIMCAHUS KOTOPOTO MCHOJIB3YIOTCSI MaTeMaTUYECKUE CPEACTBA.
— YMETb BBINOJHATH TOKIECTBEHHbIE Pe0Opa30BaHUsl PAllMOHATLHBIX BBIPAXKEHUI;
— UMETb NpejcTaBiIeHne 00 HPPAMOHATIBHBIX YHCIaX, YMETh BBIIOJIHSTH TPe0Opa3oBaHus, COAepKaIIUX KOPHU;
— YMeTh peuiaTh KBaJpaTHbIC YpaBHEHUS, pallMOHAIbHBIE YPABHEHUS U PUMEHSAThH UX K PELISHUIO 3a]ay;
— YMETb pelIaTh JIMHEHHbIE HEPABEHCTBA C OJJHON IEPEMEHHOU M UX CUCTEMBI;
— TPUMEHATH CBOICTBA CTENEHH C LEJIbIM ITOKa3aTeNIeM B BBIYMCICHUAX U IPe0Opa30BaHUsiX;

— HUMCTHh HA4YaJIbHBIC ITPCACTABIICHUA O c6ope U I'pynIHAPOBKE CTATUCTUYCCKUX JAaHHBIX, UX HaFHH,HHOﬁ HHTEpIpETAlluN.

e Ajredopa-—9
Hcnonv3zo6ams TIpH pellICHUN MaTeMaTHYECKUX 3a/1a4, UX 000CHOBaHUHU U ITPOBEPKE HAMIEHHOTO pellIeHUs 3HaHHE O:
- CBOMCTBax YMCIOBBIX HEPABEHCTB;
- METOJAaX PELICHUs TMHEUHBIX HEPABEHCTB;
- CBOICTBax KBaJpaTUUHON (DYHKIUY;
- METOJax pelIeHus KBaJpPaTHBIX HEPABEHCTB;
- METOJIe UHTEPBAJIOB Ul PELICHUS PALIMOHAIIBHBIX HEPAaBEHCTB;

- METOHax pCHICHUSA CUCTEM HCPABCHCTB,

- cBoiictBax u rpaduke pyHkuun y = X" IpH HATYpAIBHOM N;



OIIPENIECTICHUU U CBOMCTBAX KOPHEH CTEIICHH I,

CTENEHAX C pallMOHAIbHBIMU II0KA3aTEISIMU U UX CBOMCTBAX;

OTIpE/ICIICHNH U OCHOBHBIX CBOMCTBaX apu(pMEeTHIECKON Iporpeccuu; Gopmyrie st HAXOKACHUSI CYMMBI €€ HECKOJIbKUX MEPBBIX YJICHOB;
ONPE/IEIEHUU 1 OCHOBHBIX CBOMCTBAX F€OMETPUUECKOH mporpeccuu; Gopmyie sl HaX0KIEHUSI CyMMbI €€ HECKOJIbKUX MEPBBIX YJICHOB;
(bopmyre At CyMMBl OECKOHEUHOU T€OMETPHUYECKON IIPOTPECCHH CO 3HAMEHATEIEM, MEHBIIHM 10 MOTYJIO €MHUIIBL.

Hcnonv306ams cBOMCTBA YUCIIOBBIX HEPABEHCTB Ul IPe0Opa30BaHUs HEPABEHCTB;

00Ka3bl6ams MPOCTEHILINE HEPABEHCTBA,;

peuiambp JINHENHBIE HEPABCHCTBA,

cmpoums TpapuK KBaJpaTUIHONW (GYHKIIMHM U UCHIOJIB30BaTh €ro MpH PEIICHNH 3a/1a4;

peuiamb KBaJpaTHbIE HEPABEHCTBA,

peuiamsb PAlHOHAIIBHBIE HEPABEHCTBA METOIOM MHTEPBAJIOB;

peuwiamsb CUCTEMbI HCPABCHCTB;

cmpoums Tpaduk GyHKIMU Y = X" TPU HATYpaIbHOM N M UCHOIB30BATh €TO MPU PEIICHUH 3a/1a4;

Haxooums KOPHU CTETEeHH N,

UCno1b306ams CBOMCTBA KOPHEW CTENEHU N MPH TOKIECTBEHHBIX MPeoOpa3oBaHUIX;

Haxooums 3HAYECHUS CTENICHEeH ¢ pallMOHALHBIMU MTOKA3aTeIsIMU;

peuiams OCHOBHBIE 33]1a4l HA apU(METHUECKYIO0 U TEOMETPUUECKYIO IPOTPECCUH;

Haxooums CyMMy OECKOHEUHOM reOMEeTPHUECKON MPOTPECCHH CO 3HAMEHATENEM, MEHBIIUM 110 MOYJIIO €MHHUIIBI;
Haxooums PelIeHHs! «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX UCIOJIb3YIOTCS MaTeMaTHYECKHE CPEICTBA;

co3zoasamo IMPpOAYKT (peBy.]'ILTaT HpOeKTHOﬁ )Ief[TeJ'IBHOCTI/I), AT U3YUCHUS U OIIUCAHUA KOTOPOT'O UCIIOJIB3YIOTCA MATEMATUYICCKHUE CPCACTBA.
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