Kpachonapckuii kpait Kanesckoid paiion x. Cniajkuii Jluman
(TeppHTOPHATEHBIN, AAMHHHCTPATHBHBIH OKPYT (rOPOA, PaioH, NOCenoK)

MyuuuunaisHoe GloaKeTHOE 0011e06pa3oBaTe/IbHOE YUPEKICHHE OCHOBHAS
obueobpasopareibtas wkona Ne 20 umenn J1. Mouceerko

MynuumunansHoro o6pasosanns Kanesckoi paiioH

(nonHoe HaMMeHOBaH e 0GPA3OBATENILHOTO YUPEkKIeHHS)
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Yposens oGpasopanus (k1ace) ocHoBHoe obimee o6pazoparnue 7-9 kiacc
(HavanbHoe o61ee, ocHOBHOE oBLuee, cpeatee (MoaHoe) obinee o0pa3oBaHHe ¢ yKazaHHeM
KJ1accoB)

Koawnuyecrso uvacos 204
8 knacc —  1024aca (3 vyaca B nesenio)

9 knacc - 102 uaca (3 yaca B Heaemo)

YuuTe/h uim rpynna yuureneit, paspaGoTunkos paboueii TIpOrpaMm bl

Ulyrai Jlionmuna Asatonsesna MBOY OOILL Ne 20

(D.H.0. n0aHOCTBIO, MOMKHOCTS, KPATKOE HAUMEHORAHME ONFAHH3ALUN)
[lporpamma paspaGorana B cOOTBETCTBUM

¢ ®I'OC ocHoBHOro 061mero obpazopanus

(vkasats PI'OC)
C yueTom
ejlepaiibHOi _ paboueii n aMMbl 110 Y4eOHOMY MpeaMeTy «MaTeMarTHKa» Ha VPOBHE

OCHOBHOIO 00uiero obpa3zosanus
(ykasate npumepnyio OOIT/npumepryio nporpaMmy yueGHoro npeamera)

¢ yuetom YMK
nporpammei«lIporpamma a1 06uie06pasoBaTeIbHBLIX  yUPEKICHHI: Anrebpa 7-9 knaccy /
Cocr.T.A Bypmuctpora,2 -e u3n., fononxennoe, M.Ipoceewenue 2021r.

(Ykasath aBTOpa, M3IATEILCTBO, MO M3/1aHUS NP HATTHYNH)



PaGouas mnporpamma mno anredpe coOCTaBlieHa B COOTBETCTBUM C OCHOBHBIMHU
HOJIOKEHUAMHU (eIepaIbHOTO TOCYAapCTBEHHOTO 00pa30BaTENIbHOTO CTaHJapTa OCHOBHOTO

obmero oOpa3oBaHMs, IUITAHUPYEMBIMH pe3yJbTaTaMH, TpPeOOBAHUSIMH

benepanbHOI

paboyeimporpaMmbl IO MaTeMaTHKe Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, HA OCHOBE

«mporpamMmbl  JuIsi  oOmieoOpa3oBaTeNbHBIX  yUpexaeHui: Anrebpa  7-9
Coct. T.A.bypmuctposa,? -e uza., nonoiaennoe, M.IIpocsemenue 2021 r.

ILianupyemMble pe3yJbTaThl H3yYeHUs AJIredpbl

I. Ilnanupyembie pe3y/ibTAThl OCBOCHUS YU4eOHOI0 Kypca MaTeMATHKH :

JIMYHOCTHBIE PE3VYJIBTATHI
JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTrPAMMBI yUEOHOTO MpeIMeTa
«MareMaTHKa» XapakTepUu3yrTcs:

1. IlaTrpuoTHYeckoe BOCIMTAHUE:

MPOSIBIICHUEM MHTEpECa K MPOIUIOMY U HACTOAIIEMY POCCUMCKON
MaTEMAaTUKH, HCHHOCTHBIM OTHOIICHUEM K JOCTHXXCHUAM pOCCHfICKHX
MaTE€MaTUKOB U POCCUMCKONW MaTeMATUYECKOW IKOJIbI, K HCIIOJIb30BAHUIO
ATHUX JTOCTMKEHUH B IPYTUX HAyKax M MPHUKIATHbIXC(hEpax.

2. I'pa:knaHckoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:
TOTOBHOCTBHIO K BBIITOJITHECHHUIO 065138.HHOCT€I\/JI rpaxaaHvuHa U peajin3dalun
€ro mpas, MPeJICTaBICHUEM O MAaTEMAaTHYECKIX OCHOBAX
(YHKIIMOHUPOBAHUS PA3TIHMUHBIX CTPYKTYP, ABICHHM, IPOLIETYD
TPaKJIaHCKOTO O0ITIeCTBa (BHIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K
00CYXXJIEHUIO ATHYECKHUX TPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM

Kimace»  /

IIPUMEHCHUEM I[OCTI/I)KCHI/Iﬁ HAayYKH, OCO3HAHUEM Ba)KHOCTHU MOpPaJIbHO 3THYCCKUX ITPUHIIUIIOB B

JIEATEIIbHOCTH YUYEHOTO.

3. TpyaoBoe BocnMTaHUE:
YCTaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHUH MPAKTUYECKUX 3aja4
MaTeMaTUYeCKOW HaNpaBJIEHHOCTH, OCOZHAHNEM BaXHOCTH MAaTEMAaTHYECKOTO
00pa3oBaHUs Ha MPOTSHKEHUU BCEH JKU3HH IS
YCHENTHON MPo¢eCCHOHATBHOM IEATETLHOCTH M Pa3BUTHEM HEOOXOIMMBIX
YMEHUI; 0CO3HAHHBIM BEIOOPOM M MOCTPOCHUEM UHIUBUYATIbHON
TPaEKTOPUHU 0OpPa30BaHUS U KU3HEHHBIX TUIAHOB C YIETOM
JUYHBIX UHTEPECOB U OOIECTBEHHBIX TOTPEOHOCTEIA.

4. JcreTHUYecKOe BOCIIUTAHME:
CIIOCOOHOCTBIO K SMOIIMOHATBHOMY U ACTETUYECKOMY BOCTIPUSTUIO
MaTeMaTUYeCKUX 0OBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHH;
YMEHUIO BUACTh MaTEMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE.

5. LleHHOCTH HAYYHOTI'O MO3HAHMS:
OpUEHTALIMEN B ICSITEIIBHOCTA Ha COBPEMEHHYIO CUCTEMY HayYHBIX
MIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YEIOBEKA,
MPHUPOJIBI U OOIIECTBA, TOHUMAHUEM MaTeMaTHIYEeCKON HAYKH
Kak c(ephl YETOBEUYECCKOM NeITEILHOCTH, ITAOB €€ pa3BUTHS
Y 3HAYUMOCTH JUIsI pa3BUTHUS LMBUIIN3AIUH; OBJIAJICHUEM SI3bIKOM
MaTEeMaTHKH U MaTEMaTHIECKON KyIbTYpOH KaK CPEJICTBOM TO3HAHUS
MUpa; OBJIAICHUEM MPOCTEHIIIMMU HAaBbIKAMU UCCIIE0BATEIbCKOM
JIeITEIIbHOCTH.

6. @usnyeckoe BOCUTAHHE, HDOPMHUPOBAHKE KYIbTYPHI 3I0POBbS U IMOIIHO-
HaJLHOTO OJIArOTIONYYHS:
TOTOBHOCTBIO MPUMEHSTh MaTEMAaTUUECKHUE 3HAHUSI B UHTEpEcax
CBOETO 3JI0POBBS, BEJICHUS 3JI0POBOTO 00pa3a )KU3HH (3I0pPOBOE MUTAHKE,
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cOaaHCUPOBAHHBIN PEXXUM 3aHATHIA U OT/AbIXA, perysipHas
bu3nvecKas akTHBHOCTH); CPOPMUPOBAHHOCTBIO HaBbIKA pedIIeKCHH,
MPU3HAHKEM CBOETO TpaBa Ha OIMIMOKY U TAKOTO JKe MpaBa
JIPYTOro 4enoBeKa.

7. JKoJorm4yeckoe BOCIIMTAHME:
OpHUEHTAallel Ha MPUMEHEeHNE MaTeMAaTUYECKUX 3HAHUM JIsl pelIeHus
3aJa4 B 00JIACTH COXPAHHOCTHU OKPY KaroIIel cpebl, IITaHUPOBAHUS
MOCTYIKOB M OLEHKU WX BO3MOXHBIX IMOCIEICTBUMN s
OKpY’KalolIeH Cpeibl; OCO3HAHKUEM III00aIBbHOTO XapaKTepa SKOJIOTHIECKUX
poOJIeM U yTeH WX PEIICHHUS.
JIMYHOCTHBIE pe3yabTaThl, 00ECIeUNBAIOIINE aIaNTallMI0 00yJYaroIIerocs K 13-
MEHSIOIIMMCS YCIOBUSM COIIMATIBbHON U PUPOTHOM CPEbI:
TOTOBHOCTBIO K JICUCTBUSIM B YCIOBUSX HEONPEICIEHHOCTH, TTOBBIIICHIIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHIECKYIO
NESITEIbHOCTD, B TOM UHCJIE YMEHHE YUUTHCS Y IPYTUX JIOACH, TPHOOpeTaTh
B COBMECTHOMH JIeITEIbHOCTH HOBBIE 3HAHUS, HABBIKY U
KOMTIETSHIINH U3 OMBITA APYTUX;
HEO0OXOIMMOCTBIO B JOPMHUPOBAHUYU HOBBIX 3HAHUI, B TOM YHUCIIE
dbopMyITUpOBaTh UJCH, TOHITHS, TUTIOTE3BI 00 OOBEKTaX U SBICHHUSIX,
B TOM YHCJI€ paHee HE U3BECTHBIX, OCO3HABATH AC(PUIIUTHI
COOCTBEHHBIX 3HAHUW Y KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh
CTPECCOBYIO CUTYaLIMIO KaK BbI30B, TPEOYIOIINI KOHTPMED,
KOpPPEKTUPOBATh MPUHUMAEMbIE PEIICHUs] U JeHCTBUS, POPMYIUpPOBATH
U OLICHUBATh PUCKH W MOCIEACTBUS, (OPMHUPOBATH OIIBIT.
Memanpeomemuuple:
1) yMeHHE caMOCTOATENIHHO IIAHUPOBAThH ATbTEPHATHBHBIC MTyTUIOCTIIKEHUS 11EJIei, OCO3HAHHO
BBIOMpATh Hanbosee 3G HEeKTUBHBIE CIIOCOOBI PEIICHHS YYeOHBIX U TTO3HABATEIbHBIX 33714,
2) yMeHHE OCYIIECTBISATH KOHTPOJb MO pe3yiabTaTy M IO CHocoOynelCTBUsS Ha YpOBHE
MPOU3BOJILHOTO BHUMAHHUS U BHOCUTh HEOOX0IUMbIe KOPPEKTHBBI;
3) yMeHHE aJeKBaTHO OIICHHBATh IMPABWIBHOCTh WM OIMMOOYHOCTH BBIMOJHEHUS y4eOHOMH
3aaui, €€ 0ObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOKHOCTH €€ pPellleHus;
4) OCO3HAHHOE BIAJICHUE JIOTUYECKUMHU JIEHCTBUSMHU OIPEACICHHS TMOHITHIA, OO0OOIICHMS,
YCTaHOBJICHHS aHAJIOTUH, Kilaccu(PUKAIIM Ha OCHOBE CaMOCTOSITEIHHOIO BbIOOpPA OCHOBAHUN U
KPUTEPUEB, YCTAHOBJICHUS POJIOBUIOBHIX CBS3EH;
5) yMeHHue ycTaHaBIUBaTh MPUYNHHO-CIIEICTBEHHBIE CBSI3U; CTPOUTD JIOTHYECKOE PACCYKIIEHUE,
YMO3aKTI04YeHNEe (MHIYKTUBHOE,IEIYKTUBHOE U 110 aHAJIIOTUH) U BBIBOJIBL;
6) yMeHHe CO3/1aBaTb, MPHUMEHITh U MPeoOpa3OBbIBATh 3HAKOBO-CHMBOJIMYECKHUE CPEICTBA,
MOJICTIM M CXEMBI JJIs PEIICHUSydeOHBIX U MO3HABATEIBHBIX 33/1a4;
7) yMeHHE OpraHU30BBIBATH YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JESATEIBHOCTh C YUUTEIEM
U CBEPCTHHKAMU: OMPEACIATHLEIN, pachpeneincHne QYHKIUA ¥ pOJNeld Y4aCTHUKOB,
B3aMMOJICCTBHE W OOIIHME CHOCOOBI paldOTHI, YMEHHE padoTaTh BIPYIINNE: HAXOIUTH OOIIee
pelieHne W paspeniarb KOH(JIUKTHIHA OCHOBE COTJIACOBAHUS TO3HMIMKA W Y4€Ta HHTEPECOB;
ciIymath napTaépa; GopMyInpoBaTh, apryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;
8) chopMUPOBAHHOCTh Y4eOHON U  OOIIETOIB30BATEIILCKOUKOMIIETEHTHOCTH B 00JIACTH
WCIIOJIB30BaHUS WH(OPMAITMOHHO-KOMMYHUKAITMOHHBIX TexHonoruit (MKT-kommnerenTHO- 9)
NepBOHAYANILHBIC TIPECTABICHUS 00 UIESIX M O METOJaX MaTeMaTHKH KaKk 00 YHHBEpPCAIbHOM
A3bIKE HAYKU ¥ TEXHUKU,0 CPEJICTBE MOJICTUPOBAHUS SIBJICHUM U IPOLIECCOB;
10) yMeHue BUIETh MAaTEMAaTUYECKYIO 3a7ady B KOHTEKCTE MPOOJIEMHON CUTYyalluu B JPYTHX
JTUCIUIUINHAX, B OKPYKAIOIICH>KU3HH;



11) ymeHue HaxOAWTh B pa3IMYHBIX MCTOYHHKAX HWH(OPMAIHIO,HEOOXOAUMYIO IS PEUIeHHUs
MaTeMaTUYeCKUX MpoOJeM,u TMPEACTaBIATh, €€ B MOHATHOW (opme; MPUHUMATh pPEIlIeHUEB
YCIIOBUAX HETOJHOW ¥ U30BITOUHOM, TOYHOH U BEPOSITHOCTHOM MH(pOpMAINH;

12) ymeHue MmOHUMATh M HCIOJNB30BaTh MaTeMaTHYECKHE CPEACTBAHATIISIIHOCTH (PUCYHKH,
YepTeKH, CXeMbI U Jp.) Ui WILTIOCTPAIUK, HHTEPIIPETALlUH, apTyMEHTAINH;

13) yMeHue BBIABUTATh TUIIOTE3bI MIPH PELICHUH Y4eOHBIX 33/1a4 UITOHUMATh HEOOXO0IMMOCTh HX
POBEPKH;

14) ymeHHe TpPUMEHITb WHAYKTUBHbIE M JEIyKTHUBHBIE CIOCOOBIPACCYKIEHUMN, BHJIETh
pa3IuyYHbIE CTPATETUN PELIEHUS 3a1ay;

15) mnoHMMaHWE CYIIHOCTH aJTOPUTMUYECKUX TNPEANUCAHWN WyMEHHE JCHCTBOBAaThH B
COOTBETCTBUH C MPEIOKEHHBIM allTOPUTMOM;

16) ymeHue camMOCTOATEIbHO CTAaBUThH IENH, BBIOMpAaTh U CO3aBaThbAITOPUTMBI JJISl PEIICHUS
y4eOHBIX MaTeMaTHYECKUX MPo0IieMm;

17) ymeHue nmiaaHUpOBaTh M OCYLIECTBIATH JESATENbHOCTb, HAMPABIEHHYIO HA pelleHue 3adad
MCCJIEI0BATEIBCKOTO XapaKTepa.

npeomemmbole:

1) ymenue paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYpUpOBaHHE, H3BJICUCHUE
HeoOXxoaumon uWH(OpMaIMK), TOYHO WMIPAMOTHO BBIpaXaTh CBOM MBICIM B YCTHOH H
NUCHbMEHHOWPEUH, MPUMEHSISI MaTeMaTUYeCKyl0 TEPMHHOJIOTUIO M CHMBOJIMKY, MCIOJb30BATh
pa3UYHbIC S3BIKM MAaTeMaTHKU (CIIOBECHBIN, CHMBOJIMYECKHH, TpaduiecKnii), 000CHOBHIBATH
CYXJIEHUS, IPOBOIUTH KITACCU(PHUKAIIHNIO, JOKA3bIBaTh MaTEMATUYECKUE YTBEPIKICHHUS;

2) BnaseHue 0a30BBIM IMOHSATHIHBIM amnmapaToM: WMETh NpPEJCTaBICHHE O YHWCIe, BIaJCHUE
CHUMBOJIbHBIM SI3BIKOM anreOpbl,3HaHKE AIIEMEHTaPHBIX (G YHKIIMOHATBHBIX
3aBHCUMOCTEH,OPMUpPOBAHUE TIPEACTABICHUNA O CTAaTHUCTUYECKUX 3aKOHOMEPHOCTAX B
pEUTbHOM MHPE W O PA3IMYHBIX CIOCO0aX X H3ydeHHUs, 00 OCOOEHHOCTSX BBIBOJIOB H
MIPOTHO30B, HOCAIIUXBEPOSTHOCTHBIN XapakTep;

3) yMeHHE BBIIOMHATH anredOpanyecKkue MpeoOpa3oBaHUsl PAUOHANBHBIX BBIPAKCHUH,
OPUMEHSTh MX JJIs pelleHus y4eOHbIXMaTeMaTHUeCKHX 3a/Jad W 3a/ay, BO3HUKAIOIIUX B
CMEKHBIXY4eOHBIX MPEIMETAX;

4) yMeHue TOJIb30BAaThCA MaTeMaTHYECKUMH (GOpMyJTaMU U CaMOCTOSITEIBHO COCTaBISATH
dopMynbl 3aBUCHMOCTEHl MEXIy BEIMYMHAMH HAa OCHOBE OOOOIICHMS YACTHBIX CIy4aeB M
JKCIIEPUMEHTA;

5) ymeHHe pemaTh JUHEHHbIE U KBapaTHbIC YPaBHEHUSI U HEPABEHCTBA, a TAK)KE IPUBOJIUMBIE K
HUM ypaBHEHUS, HEPABEHCTBA, CUCTEMBI; IPUMEHSAThH rpapuueckre MpeacTaBiIeHUs AIspeieHus
U WCCIICZIOBAaHUS ypaBHEHH, HEPABEHCTB, CUCTEM;IIPHUMEHATH MOJyYCHHbIE YyMEHUS JUIs
pelieHus 3a1a4 U3 MaTeMaTUKU, CMEXHBIX MTPEIMETOB, MPAKTUKH;

6) oBIIaJIeHNE CUCTEMOW (DYHKIIMOHAIBHBIX MOHATHH, (DYHKIIMOHAIBHBIM SI3bIKOM U CUMBOJIUKOH,
YMEHHE CTPOUTH I'padUKU(PYHKIIHMI, ONMUCHIBATh UX CBOMCTBA, HCIONb30BATh (HYHKIIMOHAIBHO-
rpaduueckue MpeACTaBICHHs ISl ONMMCAaHMUA U aHAIM3a MaTEeMAaTUYECKHX 3a]ad U peajbHBIX
3aBUCHUMOCTEIH;

7) OBIaZeHWE OCHOBHBIMU CIIOCOOAMHU TMPEJCTABICHUS W aHAIN3 CTAaTUCTUYECKHX aHHBIX;
YMEHHE pellaTh 3aja4l Ha HaX0XK/I€HHUE YaCTOTHI U BEPOSITHOCTHU CIIy4YalHBIX COOBITHIA;

8) yMeHHe NPUMEHATh W3YYEHHbIE MOHATHUS, PE3YJbTaThl U METOABI NMPU pEIICHUH 33734 M3
pa3iIMyYHBIX pa3leloB Kypca, B TOMYHMCIE 3aJay, HE CBOJAAIIUXCS K HEMNOCPEACTBEHHOMY
NPUMEHEHHIO N3BECTHBIX aITOPUTMOB.

Coaep:xanue npeamera ajaredpbi8-9 kiacc.
APUOMETHUKA
PanmonanbHble uynciaa. Paciimpenre MHOXECTBa HAaTYpaJIbHBIX YHMCET O MHOXECTBA IIEJIBIX.
MHokecTBa LeNbIX YUCEN JO MHOKECTBA pallMOHAIbHBIX. PallnoHaIbHOE YNCIIO KaK OTHOILEHHUE
m/n, TA€ m — LIEJI0€ YUCIIO0, n — HaTypanbHoe. CTENeHb C LeJIbIM IT0Ka3aTeIeM.



HeiicrBuTenbHble unciaa. KBaaparueiii kopeHb u3 yucna. KopeHb TpeTbell cTeneHu. 3amuch
KOpHEH C MOMOIIBIO CTETEeHU ¢ IPOOHBIM MokaszareneM. [loHarue 06 uppanroHaIbHOM YHCIIE.
UppanmonaibHOCTh YnciIa U HECOM3MEPUMOCTh CTOPOHBI U JUAroHaiu KBaaparta. JlecsiTuuHbIe
npUOIKEHNS UPPALMOHATIBHBIX Ynceld. MHOXKECTBO JEHCTBUTENBHBIX YHCEN; MpPEeICTaBICHUE
NEHCTBUTENBHBIX YuCeNl 0ECKOHEYHBIMU JeCITHUHBIME Jpo0smu. CpaBHEHUE JIEHCTBUTEIBHBIX
gucen. KoopaunatHas mpsmas. M3o0pakeHwe 4dYHcCel TOYKaAaMH KOOPAMHATHOM TMPSMOIA.
Hucnosble IPOMEKYTKH.

N3mepenusi, npudaM:KeHHsI, OIeHKH. Pa3Mmepbl 00BEKTOB OKpykarmiero wmupa (OT
AJIEMEHTApHbIX YacTUl] A0 BceneHHOM), UIMTENbHOCTh IPOLECCOB B OKPYXAIOLIEM MUpE.

Beienenne MHOXHUTENS — CTENEHM JecATH B 3amucu uucia. [lpubnmxEéHHOe 3HaueHHe
BEJIMYMHBI, TOUHOCTH NpHOIKeHus. [IpukuIka 1 orjeHKa pe3yabTaToOB BBIYUCICHUH.
AJITEBPA

Auare0panyeckue BbIpaskeHMsl. DyKkBeHHbIE BBIpQXEHMS (BBIPAXXEHHS C IEPEMEHHBIMU).
YucnoBoe 3HaueHHWE OYKBEHHOTO BbIpakeHUs. JlomycThMble 3HAUYE€HUS TEPEMEHHBIX.
[ToncranoBka BeIpakeHUI BMecTo nepeMeHHbIX. [Ipeobpa3oBanne OyKBEHHBIX BBIpRKEHUN Ha
OCHOBE CBOMCTB apU(PMETHUECKUX NEeUCTBHI. PaBeHCTBO OYKBEHHBIX BhIpaKEHUU. TOXIECTBO.
CreneHb ¢ HaTypaJbHBIM IIOKa3aTeneM M €€ cBoiicTBa. OnHOWIEHBl U MHOrouieHsl. CTENneHb
MHorowieHa. ClI0)Ke€Hue, BBIUATAHHE, YMHOKEHHE MHOroujaeHoB. Dopmyinbl COKpamEHHOIO
YMHOXEHMS: KBagpaT CyYMMbl M KBajapaT pasHocTH. Popmyna pa3HOCTH KBaJpaToOB.
[TpeoOpa3zoBanue 11eI0ro0 BHIpAKEHUSI B MHOTOWIEH. Pa3ioxkeHne MHOTOYIEHOB HA MHOKUTEIH.
MHuorousnens! ¢ ogHoi nepemeHHoi. Kopens MHorounena. KBagpaTtHsiii TpEXuieH; pa3ioKeHHe
KBaJPaTHOTO TpEXWiIeHa Ha MHOXUTENU. AureOpanueckas 1apoOb. OCHOBHOE CBOWCTBO
anreOpanyeckoipodu. CnoxkeHue, BBIYUTaHUE, YMHOKEHUE, JIeIeHUE anre0pandeckux Apo0eit.
CreneHb ¢ 1eNbIM TOKa3aTeneM W €€ CcBoMcTBa.PallMOHaNbHBIE BBIPAKEHUS U UX
npeoOpa3oBanus. [lokazarenscTBo TokaecTB.KBanparusie kopHU. CBOMCTBAa apu(hMETHUECKUX
KBAJIDATHBIXKOPHEH U UX TMpPUMEHEHHE K MPeoOpa3OBaHUIO YHCIOBBIX BBIPAKEHUN U
BBIUNCJICHUSIM.
YpaBHenusi. YpaBHeHue ¢ ojHoW nepemeHHOM. Kopenb ypaBHeHusi. CBOMCTBAa YHCIOBBIX
paBeHCTB. PaBHOcuIbHOCTH YypaBHeHMil.JIuHeiiHOe ypaBHeHue. KBagpaTtHoe ypaBHEHHE:
dbopmysa KopHel KBaJpaTHOTO ypaBHeHHUs. Teopema Buera. Pemenne ypaBHEHUH, CBOISIIAXCS
K JIMHEWHBIM U KBaJApaTHbIM. lIpuMepbl pelleHusypaBHEHUNM TPETbel U YETBEPTOU CTEIICHEW.
Pemenue npoOHO-palMOHABHBIX YpaBHEHUW.YpaBHEHUE C NIBYMs TEepEeMEHHBIMU. JIMHEHHOe
YPaBHEHUEC NIBYMsl NEPEMEHHBIMM, IPUMEPBI PELICHUS YpaBHEHHMH B Ienbixuuciax.Cucrema
ypaBHEHUH C JBYMSI TE€PEMEHHBIMU. PaBHOCWIBHOCTHCHUCTEM. CHCTEMBI JIBYX JIMHEHWHBIX
YpPaBHEHUN C JBYMs IEPEMEHHBIMM; pELICHUE IIOJCTAaHOBKOW M cioxxeHueM. IIpumepsl
PELICHUSICUCTEM HEJMHENWHBIX YPaBHEHUW C JBYMs I€pEMEHHBIMU.PellleHrne TEeKCTOBBIX 3a]1a4
anreOpanyeckuM  crocoOoM./[ekapToBbl ~ KOOpAMHATBI ~ Ha  IUIOCKOCTH.  ['paduyeckas
UHTEpIIpETalUsl ypaBHEHUS C ABYMsI NepeMeHHbIMH. ['paduk JIHHEHHOTrOypaBHEHHUS C JBYMS
NEPEMEHHBIMH; YTJI0BOH K03()(UIIMEHT MpsMOii;yclIoBre MapaylIeNbHOCTH NpsAMBIX. ['paduku
MPOCTEUIITINX HEJIMHEHNHBIX YpaBHEHUM: napaborna, rumnepoorna, OKPYXHOCTb.
I'paduueckasuaTEepnpeTaliis CUCTEM YPaBHEHUH C ABYMS TIEPEMEHHBIMH.
HepaBencrBa. YuncioBbsle HepaBeHCTBA M MX CBoilcTBa.HepaBEeHCTBO ¢ OJHON TEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHEliHBIE HEpaBEHCTBA C OJHOIN INepemMeHHOW. KBanparHbie
HepaBeHCTBa. CHCTEMBbI HEPABEHCTB C OJIHON EPEMEHHOM.

OYHKINHU
OcHoBHbIE NOHSITHSI. 3aBUCUMOCTH Mexay BennuuHamu. Ilonstue ¢ynkmuu. OOmacTh
OTIpeieNIeHUs] 1 MHOXKECTBO 3HaueHnHpyHkunu. CrnocoOsl 3aganus GyHkiuu. I'pagux GyHKIINN.
CgoiicTBa GyHKIIHNHA, UX 0TOOpakeHue Ha rpaduke. [Ipumeps! rpadukos
3aBUCUMOCTEN, OTPAYKAIOLINX PEAJIbHBIE ITPOLIECCHI.
YucnoBble ¢GyHkuuu. OYHKINH, OMMCHIBAIOUINE MPSAMYI0 OOpaTHYIO MPONOPLUOHAIBHBIE
3aBUCUMOCTH, WX Trpaduku u cBoiictBa. JluneitHas ¢ynkuus, e€ rpaduk H CBOWCTBA.



KBanparnunaspynkuus, e€ rpapux u cBoicTBa. CreneHHble (YHKIMH C HaTypaJbHBIMH
nokasatensmu 2 1 3, ux rpabuku u ceoiictsa. I'paduku dpynximit y = Vx, y= VX, y=|x|.
YucnoBble mocjeqoBaTeJbHOCTH. [loHATHME 4YMCIIOBOM IOCIENOBAaTENBHOCTH. 3aJaHHE
MOCJIEIOBATEILHOCTH PEKYPPEHTHON dopmysnoi u GopMynon n-ro wieHa. ApudmeTndeckas u
reoMeTpuueckas mnporpeccud. P@OpMynbz-TO WieHa apUPMETHYECKOH U T'eOMETPUYECKOit
MPOTPECCUii, CYMMBI TIEPBBIX #-X 4iIeHOB. M3o0pakeHHe WICHOB apu(pMETHYECKONN
F€OMETPUYECKOM  MPOrpecCMid  TOYKAMHM  KOOPJAMHATHOM  IUIOCKOCTU.  JIMHEWHBIA U
SKCIOHEHIMAIbHBIN POCT. CI0KHBIE MPOLIEHTHI.

BEPOATHOCTDb U CTATUCTHUKA
OnucareabHasi cratuctuka. [IpencraBieHue NaHHBIX B BUAETAONMII, JuUarpamm, rpadukos.
Cnyyvaiinass u3MeH4YMBOCThb. CTAaTUCTHYECKHE XapaKTePHUCTUKUM HaOOpa JaHHBIX: CpeaHee
apudmeTrnyeckoe, MearaHa, HanboJbIIee U HaMEHbIlIee 3HAYeHUsI, pa3-
max. [IpesncraBienue o BBIOOPOYHOM HCCIIEJOBAHUH.
CayuaiiHble cOObITHSI U BEPOSITHOCTB. [OHATHE O CIIydailHOM OIBITE U CIIy4alfHOM COOBITHH.
Yacrora ciydailHoro coObITHA.CTaTUCTUYECKMA TOAXOJ K  TOHSITHIO  BEPOSITHOCTH.
BeposTHOCTUIIPOTHUBOIIONOXKHBIX cOOBITHI. He3aBucuMbie COOBITHS. Y MHOKEHHE
BEpOATHOCTEH. JlocTOBEepHBIE M HEBO3MOXKHBIE COOBITHSA. PaBHO BO3MOXKHOCTH COOBITHIA.
Kiaccnueckoe onpenieneHne BEpOsITHOCTH.
Kom0unaropuka. Pemienne KoMOMHATOpHBIX 3amad rnepebopomBapuaHToB. KoMmOmHaTOpHOE
IpaBUJIO0 YMHOXeHM. [lepecTtanoBKM
u QaxkTopua.

JIOI'NKA U MHOXECTBA

TeopeTnko-MHOXKeCTBeHHbIE NIOHATHA. MHOKECTBO, 2JIEMEHTMHOKECTBA. 3aJaHUE MHOYKECTB
MEPEYUCIICHHEM D3JIEMEHTOB, XapaKTePUCTUYECKUM CBoWcTBOM. CTaHIapTHbIE 00O03HAuYEHUs
YHCIOBBIXMHOKECTB. [lycToe MHOXecTBO U ero obo3Hauenue. [TommHoxkecTB0.O0bEeIMHEHNE U
IIEpECeUeHNEe MHOKECTB, PA3HOCTh MHOXKECTB.MJUTFOCTpanysi OTHONIEHUN MEXAY MHOXKECTBAaMU
¢ TIoMoIlbloAnarpaMm Ditlniepa — BeHHa.
DJieMeHThI JIOTMKHU. [loHSATHE O PAaBHOCUIBHOCTH, CIEAOBAHUU,yNOTPEOICHUE JIOTHYECKUX
CBA30KeCaU ..., MO ..., 6 MOM U MOJlb-
KO 8 moMm ciyuae, TOTUYECKUE CBSI3KU U, UTU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTHUHN

Ucropuss dopmupoBaHUsS TOHATHS 4YWCIA: HATypajdbHBIC YHCIA,ApPOOH, HEJOCTATOYHOCTH
palMOHANBHBIX YMCEN JUIsl TEOMETPUUECKUX U3MEPEHUN, UppalroHaibHble uynciia. CTapuHHBIE
cuctembizanucu yucen. Jlpobu B BaBuione, Erunrte, Pume. OTKpbITHE AECATUYHBIX APOOCH.
Crapunnbie cuctemMbl Mep. [lecaTnunbie apoOum MeTpudeckas cuctema wmep. [losBneHue
OTPHULIATEIIbHBIX YHCET

u Hyns. JI. Maraunkwuii. JI. Diinep.3apoxaenue anreOpsl B Heapax apudMeTHkd. Ain-XOope3MH.
Poxnenne OykBeHHo#l cumBonmku. [1. ®@epma, @. Buer, P. Jlekapt. WUcropus Bompoca o
HaxOoXJAeHuu GopMyn KOopHeW anreOpandyeckux YpaBHEHHI, HEpa3peluMocTh B pajuKaiax
ypaBHeHM creneHu, Oombmeil uerwipéx. H. Taprames, JIx. Kapmano, H. X. AGens, O.
["anmya.M300peTrenue MeToga KOOPAUHAT, MO3BOJISIONIETO EPEBOAUTHIEOMETPUUECKIE OOBEKTHI
Ha s3bIKk anredpel. P. Jlekapt m II. ®@epma. Ilpumepbl pa3nuyHbIX CHUCTEM KOOpAMHAT Ha
miockoct.3anavya Jleonapno Ilmzanckoro (Pubonauym) o Kpodukax, uyuciaa dubonayum.
3amaya o0 maxMarHoi pocke.MICTOku Teopuu BEpPOSTHOCTEN: CTPaxoBOE JIEN0, a3apTHbIEUTpsl. 1.
®epma u b. [Tackans. A. bepuymnu. A. H. Konmoropos.



TemaTnueckoe NVIAHMPOBAHUE C ONPeEIeJeHUEM OCHOBHLIX BHJIOB YUEOHOM

JeATeJLHOCTHS-9 Ki1acchl

Aunredpa 8 kiace

Tema, 0CHOBHOe

Co/iep3KaHUe M0 TeMaM

Paoo
qgasa
npor
paMm

XapakTepHCTHKA OCHOBHBIX BUI0B
AeITeTbHOCTH
Y4YeHHKA (Ha YPOBHe YUeOHBIX el CTBHI)

OcHo
BHBIE
Harpa
BIIEHU

BOCIIH
TaTen
BHOM
JiesTe
JIBHOC
TH

PauuoHaabHbIe 1pOoH

23

1.1

Payuonanvnuvle opoou,
ux ceoticmea. Cymma u
paszHocms Opobetl

12

1.2

Ilpouseedenue u
yacmHoe opobetl

11

Pacnosnasams 1ienpie panuoHANbHBIE BRIpaKEHUS, IPOOHBIE
palMiOHANIbHBIC BBIPAXKCHUS, NPUBOAUTH IPUMEPHl TaKHX
BBIPXKCHUH. POpMyaupoeams. onpedenenus: palroHAIBHOTO
BBIPAKCHUS, JIOITY CTUMBIX 3HAYCHUU MEPEMCHHO1,
TOXKIECTBEHHO PaBHBIX BBIPAKCHUIA, TOXECTBA,
PAaBHOCWIIBHBIX ~ YPaBHCHHH, pAalMOHAIBHOTO ypaBHCHUS,
CTCTICHU C HYJEBBIM IIOKA3aTeleM, CTENEHH C IENbIM
OTpHIIATeNIFHBIM TIOKa3aTelieM, CTAaHAAapTHOTO BHJAA YHCTIA,
obpaTHOI MIPOMTOPIIUOHAITLHOCTH;C8OUCEA: OCHOBHOE
CBOMCTBO paIfMoHaJIbLHONW MPOOH, CBOHMCTBA CTETICHH C IIEIBIM

noKasaTeNeM, YpaBHEHMH, OQYyHKUMM Y =—; npaeuia:
n

CIIOKEHUS, BBIUMTAHUS, YMHOXCHHSA, JeIeHUs ApoOeii,
BO3BENIEHUSI JpoOM B CTENEHb, YCIOBHE pPaBEHCTBA ApOOH
Hymo. /Jloxka3vieamb  CBOICTBA  CTENEHM C  LEIBIM
nmokazareneM. Onucvigamsb TpPaUUECKH METON PeIICHHS
ypaBHEHUM ¢ OgHOM mepeMeHHOW./Ipumensams OCHOBHOE
CBOMCTBO  palMOHAJIBHOW  JpoOM 1 COKpalleHus
u peobpazoBanust apobeld. [IpuBoaute npoOM K HOBOMY
(obmemy) 3HameHaremo. Haxomute cymMmy, pasHOCTB,
IIPOU3BEIECHUE u 4acTHOE JpoOeii. Brmonsare
TOXKJECTBECHHBIE npeoOpa3zoBaHus PaIOHATBHBIX
BBIPA)KEHUIA.

Pewams ypaBHEHUS ¢ IEPEMEHHONH B 3HAMEHAaTeNe ApOOH.
Ilpumenamsy CBOWCTBA CTENEHM C LENBIM IOKa3aTeleM IJis
peoOpa3OBaHuUs BEIPAKEHUH.

3anuceieamp dYncna B CTAaHAAPTHOM BUAC. Buinonuams

MIOCTPOEHHE U YTeHHe rpaduka QyHKIMN ) = —
n

KBanparHbie KopHH

19

2.1

Apugpmemuueckui
K8aOpammbwlil KOpehv u
e2o ceoticmea

11

Onucviéamsb: TIOHATHE MHOXECCTBa, JJICMCHTAa MHOXCCTBA,
CITIOCOOBI 3aJaHusT MHOXECTB; MHOXECTBO HaATypaJIbHBIX
YHCECJI, MHOXECTBO LEJIBIX YUCEII, MHOKCCTBO PpAIIMOHAJIbHBIX
YHUCCJI, MHOXCCTBO I[CﬁCTBPITeJ'IBHBIX YHUCCI U CBA3HU MECKOY
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2.2

Ilpumenenue ceoticme
apugmemuyeckozo
K8aOpamHo20 KopHsl

STUMHU  YHUCJOBBIMH  MHOXECTBaMH;  CBSI3b  MEXKAY
OCCKOHEYHBIMU IECCATUYHBIMU JPOOSIMU W PallMOHAIHHBIMH,
HppanMoOHATIBHBIMY YHCIaMA. Pacnosnagams parioHaIbHBIE H
HppanroHaIbHEIC YHcra. IIpuBoguTh TIPUMEPHI
panroHaIHHBIX gHuCcen u HppaIOHAITBHBIX
gmcen.3anuceiéams ¢ TOMOIIBIO (GopMyIT CBONHCTBA JAeHCTBUI
c JIeHICTBUTEIEHBIMA grcaamMu. Popmyauposamay.:
onpeoenenust: KBaJ{paTHOTO KOPHSI u3 qucia,
apu(METHYECKOTO KBaJIpaTHOTO KOPHS W3 YHCIA, PaBHBIX
MHOXKECTB,  IOJMHOXECTBa,  IEpPECEUYCHUsT  MHOMKECTB,
OObe/IMHEHHsS. MHOXECTB;ceolicmea; (GyHKIMH y = X,
apu(QMETHIECKOTO KBaJIpaTHOTO KOPHSI, byHKIHH

Y =~X [oxazvieams CBOMCTBA apu(pMETHIECKOTO

KBaZpaTHOTO KOpHSA.Cmpoums Tpapuku QYHKOHH y = X

uy =+ X Ilpumensats MTOHATHE apu(METHIECKOTO

KBaJIpaTHOT'O KOPHsI 7151 BBIYUCIICHHUS 3HAUSHUI BBIPasKEHUH.
Ynpowams Bepakenus. Pemats ypaBHeHHs. CpaBHHBATh
3HaUYeHWs  BBIpAXKEGHWH.  BBIMONHATE  mpeobOpa3zoBaHue
BBIPQXEHUH C MPUMEHEHWEM BBIHECEHUS MHOXHTENS H3-TI0]
3HaKa KOpHS, BHECEHHE MHOXHTEIS IO 3HAK KOpHS.
BrmonHATE  OCBOOOXAEHHE OT HPPALUOHATBHOCTH B
3HaMeHareJde  ApoOM, aHaIW3  COOTHOUICHHH  MEXAY
YUCJIOBBIMH MHO>KECTBAMHU U UX DJIEMEHTaMU

KBaaparHnbie
YpaBHeHUs

21

31

Kesaopamnoe ypasnenue
U e20 KOpHU

11

3.2

JIpobuvie payuonanvHule
VpagHeHus

10

Pacnosnaséams 1 TOPUBOOUTH  NPUMEPBl  KBaJpPaTHBIX
YpaBHCHHH  pa3iNW4YHBIX  BUJOB  (TIOJIHBIX, HEIMOJHBIX,
MpUBEAEHHBIX), KBaApaTHBIX TpEXWIeHOB.Onucviéams B
ob1em BUIE peuieHue HEMOJIHBIX KBaJ[PaTHBIX
ypaBHeHU. Popmyrupoeamnv:  onpedelieHusi:  ypPaBHEHUS
MEepBOM CTENEHH, KBaJAPaTHOTO YpaBHEHHs; KBaJApaTHOTO
TpéXWIeHa, IUCKPUMHHAHTA KBAagpaTHOTO YpaBHEHHS U
KBaJpaTHOrO TpEXUJieHa, KOpHS KBAaJApPaTHOTO TpEXUJIeHa;
OMKBaIPAaTHOTO YPpaBHEHHUS;CE0UCEA KBaJIpaTHOT'O
TpEXWIEHa;meopemy Buera u o0OpatHyIO e
TeopeMmy.3anuceiéamsy W TOKa3pIBaTh (OPMYITy KOpHEH
KBaJpaTHOTO ypaBHeHus. MccinenoBaTh KOJIUYECTBO KOPHEM
KBaJpaTHOTO YpaBHEHHs B 3aBUCUMOCTH OT 3HaKa €ro
JNUCKpUMHUHaHTa, [Jokasvieams meopemsi: Buera (mpsmyio u
00paTHYIo0), O PAa3JIOKCHUU KBAJPATHOIO TPEXUICHA Ha
MHOXXHUTEIH, O  CBOMCTBE  KBaJpaTHOrO  TpEXUWICHA
C OTpHULATEIbHBIM JIUCKpUMUHAHTOM. Onucsigams Ha
mprMepax METOJI 3aMEHBI IePeMEHHON Uil pelIeHHs
YpaBHEHUH.

Haxooums kKopHU KBapaTHBIX YPaBHEHUN PA3IMIHBIX BHIOB.
IIpumensts Teopemy Bwmera u o0paTHyio el Teopemy.
BeimonHATe  paznokeHHWE  KBaJAPATHOTO  TpEXUJieHA Ha
MHOXHUTENH. HaxonnuTh KOPHU ypaBHEHHUH, KOTOPBIE CBOISATCS
K KBaJ[PaTHBIM

HepaBencrBa

20

4.1

Yucnosvle HepaeseHcmea

4.2

Hepasencmea ¢ oonoti
nepemenHou u ux
cucmemvl

Pacnoznaséams W TPUBOOUTH  NPUMEPBHl  YHCIOBBIX
HEPAaBEHCTB, HEPABEHCTB C MEPEMEHHBIMH, JIMHEHHBIX
HEpPaBEHCTB C OJTHOM NIEpEeMEHHOMH, JIBOMHBIX
HEepaBeHCTB. Dopmynuposams:onpedeieHus; CPaBHEHHS JBYX
YHCell, pelleHus HepaBeHCTBAa C OJHOM IMepeMEHHOM,
PaBHOCHIIbHBIX HEPAaBEHCTB, PEUICHUS CUCTEMbI HEPABEHCTB C
OJTHOM TIepPEMEHHOM, obacTi OIpeICIICHUS
BBIPKEHUS;CE0UCMEA YHUCIOBBIX HEPABEHCTB, CIOXCHUS H
YMHOKEHHUSI  YHCIIOBBIX  HEpaBeHCTBPewtamb  JTUHEHHBIE
HEPaBEHCTBA. 3alMCHIBAThH PEIICHUS HEPABEHCTB M UX CHUCTEM
B BUJIC YHCIIOBBIX MMPOMEKYTKOB, OOBEAMHECHHUS, TIEPECCUCHUS
YUCJIOBBIX NPOMEXYTKOB. Pemarh cuctemMy HEpaBeHCTB C
onHON mepemMeHHOM. OLIEHHBAaTh 3HAYCHHE BBIPAXKEHUSI.
W300pakaTh Ha  KOOPJIMHATHOM  NpsSIMOM  3aJaHHBIC
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HCPABCHCTBAMU YHUCJIIOBBIC TPOMEIKYTKHN

5 CreneHb ¢ 1eJIbIM 11 3HaTh oOmpeAeNicHWEe W CBOICTBa CTENEHH C IEeNbIM | 5
nokasaresneM. [IpuMeHsITh CBOMCTBA CTENIEHU C LIEJIbIM
nokasartejemM o
ToKa3aTexeM pu BBITTOTHEHUH BBIYUCIICHUH u
DJIeMeHThI CTATHCTHKH npeoOpa3oBaHuM BEIpakeHUH. VICIonp30BaTh 3aKUCh YHCEI
B CTaHJIAPTHOM BHJE IS BBIPAXKCHUS M COIOCTABICHHUS
5.1 Cmenenb ¢ yenvim 5
pasMepoB  OOBEKTOB,  JIHUTEIBHOCTH  TPOLIECCOB B
nokaszamenem u eé OKpYIKaIoIIeM Mupe. IpuBoauTth MIPUMEPHI
. pEIpPE3eHTATUBHOW W HEPEMPEe3CHTATHBHON  BBIOOPKH.
cooucmea W3pnexath  wHpOpManuioo W3 TaONMMIl  4YacTOT U
52 6 OpraHW30BBIBATh WHGPOPMANMI0O B BHIE TaONHMII YacToOT,
Dnemenmol CTPOWTh WHTEPBANBHBIN pAn. lMcmonp30BaTh HATJSIHOE
cmamucmuku IIPEACTABJICHUC CTaTUCTUYECKOU I/IH(I)OpMaI_II/II/I B BHIC
CTOJIOYATHIX M KPYTOBBIX IHArpaMM, OJIUTOHOB, THCTOTPaMM
6 IToBTOpPEHME 8 CoCTaBIISIOT IUIAH U IIOCIEA0BATEIBHOCTD AEHCTBUM. 6
1. Ilpeobpaszosanu OnKCHIBAIOT CONEPIKAHUE COBEPIIACMBIX ICHCTBUI C IENBIO
€ PayuoOHANIbHbIX OPUCHTHUPOBKU  MPEIMCTHO-IPAKTHYCCKON WM  HHOW
8bIPAIICEHULL. JICSITETbHOCTH.
2. Ilpeobpaszosanu BripaxaroT CTpYKTYpY 3a1audl pa3HBIMH CPEICTBAMU
e 8ulpasicenul, CnuyaroT croco0 W pe3yibTaT CBOMX JCWCTBUI C 3aJaHHBIM
cooeparcauyux JTAJIOHOM, OOHAPYXHMBAIOT OTKIOHCHUS H OTJIHYHA OT
K8aopamHble KOPHU. STaJOHa.
3. Pewenue Yyarcs mepeBOaUTh KOHQIUKTHYIO CHUTYallHdi0 B JIOTHUECKUI
K8AOPAMHbIX YPAGHEHUI. TUTaH ¥ pa3pelraTh ee Kak 3aJady dyepe3 aHaJIi3 YCIOBHI.
4. Pewenue 3a0ay BeigBurator ¥ 00OCHOBBIBAIOT —THIIOTE3bI, MpEAJIararoT
€ HOMOWBIO OPOOHO- CIOoCcOOBI UX MTPOBEPKH.
PAYUOHATIbHBIX BHOCAT KOpPpEKTHUBBI M [ONOJIHCHHS B CIOCO0 CBOHX
VpaeHeHuu. JNEACTBUH B Clyyae pacxXOXKACHUS J3TaloOHA, PEaJbHOTO
5. Pewenue JeHCTBUSA U €ro NPOTYyKTa.
JIUHEIHbIX HEPABEHCME C
OOHOU NePeMEeHHOU U UX
cucmenm.
6. Cmanoapmmuulii
6U0 Yuca.
Hrorol02 yaca
Auredpa 9 kiace
Ne Tema, ocHOBHOE Kou-Bo XapakTepuCTHKA OCHOBHBIX OcHOBHEBIE
yac. BU/IOB 1eATeJIbHOCTH HaTpaBJICHUS
cojiep:KaHue MO0 TeMaM
o0yuaroerocs BOCTIMTATEIHH
(Ha ypoBHe y4eOHBIX oit
neiicTBuUil) JIEATEIIBHOCTH
1 KBaaparuunas pynkuus 22 Brruucnare 3HAYEHUs ¢bynakay, | 1
1.1 Dynkyuu u ux ceoticmea. 10 3aNaHHOM (POPMYIIOH, & TaKKC AByMA 1
M TpeMs dbopmynamu. OnwuckiBaTh
Ksaopammuwiii mpexunen. . .
cBOWicTBa (YHKIMI HAa OCHOBE WX
1.2 Kesaopamuunas ¢ynxyus. 12
rpadu4eckoro Mpe/ICTABICHUS.
Cmenennas QyHkyus Wnre
PIPETUPOBATH TPAPUKHU PCATBHBIX
3aBUCUMOCTEH. Tloka3biBaTh
CXEeMaTHYECKH MTOJIOKCHHE Ha
KOOpPAWHAT HOM IUIOCKOCTH TpaduKoB
dyskmmit y = ax’, y = ax’+ n, y =a (x —
m)?*. Ctpouts rpaduk byHKIUK y = ax’+
bx+ ¢, yMeTp yKa3bIBaThb KOOPIMHATHI
BEPIINHEI TapaboIIbl, €€ 0OCh CHMMETPHH,
HaNpaBJICHUC BETBEH mapaboIIbl.
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Uzobpaxats cxemaTHdecku rpaduk
¢GyHkuuy y = X" 4ETHBIM U HEYETHBIM 71.

. =
IToHUMAaTh CMBICI 3amUCedl BHma ¥ &,

Vau T. O, T a — HEKOTOpoe
qucao.Mmets Mpe/ICTaBICHHE W)
Hax0XJICHUH KOpHEW n-i

CTETICHH C TTIOMONIBIO KaJbKYJISITOpa

2 YpaBHeHUsI U HePaBeHCTBA 14 Pewats ypaBHEHUS TpeThel U 4ETBEPTOU
€ 0JIHO}i mepeMeHHOoIt CTEIIEHHC TIOMOINBIO DPAa3JI0KEHUS Ha
MHOXHTEIH "
2.1 Ypaenenusa c oonoii 8 BBEJICHUSABCIIOMOTaTENbHBIX
nepemenHol MEpPEeMEHHBIX, B YaCTHOCTH peIIaTh
2.2 Hepasencmsa ¢ oonoti 6 OWKBaIpaTHbIe  ypaBHeHUs. Pemarts
nepemenHot JIpOOHBIC pAlMOHANBHBIC YpPABHCHHS,
CBOI WX K MEJBIM YpPaBHCHUSIM C
MoCHeAyIomel  MPOBEPKOW  KOPHEH.
Pemate HepaBeHCTBa BTOPOH CTeNeHH,
HCTIONB3YS rpaduueckue
npeAcTaBiIeHus. VICHoiIp30BaTh METON
WHTEPBAJIOB JUI PEIICHUS HECIO0XKHBIX
panroHaIHHBIX HEPABEHCTB
3 YpaBHeHUsI U HepaBeHCTBA 17 Crtpouth TpaduKé ypaBHEHHH C ABYMS
¢ ABYM#l NepeMeHHbIMHU MEPEMEHHBIMH B HPOCTEHININX CIydasx,
3.1 Ypasnenus c osymsa 10 Korga TpauKoM SBISIETCS —IpsAMad,
nepemMeHHbIMU U UX napaboia, rumnep0oia, OKPYXHOCTb.
cucmembl Hcnonp3oBaTth WX A rpaduyeckoro
3.2 Hepasencmea ¢ 0symsa 7 pelIEeHUs] CUCTEM YpaBHEHMH C IBYyMs
nepemenHbIMU nepeMeHHbIMU.  Pemate  crocoOom
U UxX cucmemol MOJICTAHOBKU CHCTEMBI IBYX ypaBHCHUMN
C JIByMsl TIEPEMECHHBIMH, B KOTOPBIX OJTHO
ypaBHEHHE MIEPBOH CTENCHH, a IPyroe —
BTOpOM cTemeHu. Pemarh TEKCTOBbBIE
3ama4d, ~ WCHOJNB3ys B KadecTBe
anreOpandecko  MOAENH  CHCTEMY
YpaBHEHHH BTOPOH CTENEHU C JBYMs
MEPEMEHHBIMH; PEIIaTh COCTABICHHYIO
CUCTEMY, UHTEPIPETHPOBAThH PE3yJIbTAT
4 Apudmernyeckas 15 [IpumeHsAT HMHIEKCHBIE 0003HAYEHHS
U TeoMeTpuYecKas JUIL  WIEHOB  IOCJIEA0BATEILHOCTEH.
MPOTPecCHH [puBoauts MPUMEPHI 3alaHus
4.1 Apudmemuueckan 8 MOCJIE/IOBATENILHOCTEH  (OPMYJIOi  7-TO
npozpeccusl YlleHa W PEeKYPPEHTHOH  (OopMyIIoH.
4.2 Teomempuueckas 7 BeBoguth  GopMynsl  n-rOo  4ieHA
npozpeccust apuUPMETHIECKOUTIPOTPECCHH u
TEOMETPHUIECKON MIPOTPECCHH,
CYMMBITIEPBBIX n YIICHOB
apu(pMETHIECKOH W TeOMETPUUECKOH
mporpeccuii,  pemarb  3amadd = C
UCIIOJIb30BaHUEM 9THX ¢dopmyi.
Joxa3bIBaTh
XapaKTepUCTUIECKOECBOHCTBO
apu(pMETHYECKO W TreoMeTpUYecKon
nporpeccuil.
5 DJleMeHTbI 13
KOMOWHATOPUKH BeimonHuTth mepedop BceX BO3MOXKHBIX
U TeOpPHH BeposTHOCTel BapHaHTOB Ui Iepecyéra OOBEKTOB W
5.1 Dnemenmeoi KOMOUHAMOPUKU 9 komMOnHammii.  IlpumeHATs  TpaBMIIO
KOMOWHATOPHOTO YMHOXKEHUSL.
5.2 Hauanvuovie ceedenus uz 4 Pacro3naBate 3amadun Ha BBIYUCICHHE

meopuu geposimuocmeti

YHclla  TIEPECTAaHOBOK,  Pa3MeIIeHHH,
COYeTaHuH " MIPUMEHSTh
COOTBETCTBYIOIINE (hopMyJIBL.
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Brruncasrs 4acToTy ClIy4aitHOro
cobpitTrss.  OneHuWBaTh  BEPOSTHOCTH
CIIy4alfHOTO  COOBITHSI C  TIOMOIIBIO
YacTOTHI, YCTAHOBJIEHHOH  OIBITHBIM
MyTEM. Haxoauts BEPOSATHOCTH
CIydaifHOTO  COOBITHA Ha  OCHOBE
KIIACCHYIECKOTO OTIpe/ICIICHUS
BEpOSATHOCTH. [IpHBOAMTH  MPHUMEPHI
JTOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHI
6 IloBTOpEHHE 21 CocTtaBusoT IIaH u
MOCJIe0BATEIbHOCTh ACHCTBUM.
6.1 Ypasuenus, nepagencmaa, 9
. OnuCHIBAIOT COAEPIKaHUE COBEPIIACMBIX
cucmembl YpagHeHUll N N
JNCHCTBUH C ICNBI0  OPUCHTHUPOBKU
6.2 Dyuxyuu 4 N N
MPEMETHO-IIPAKTUYECKON WM  WHOMU
6.3 Ilpoepeccuu. Dnemenmoi 8 JACATCIILHOCTH.
KOM6uyamopu}(‘u BBIpa)KaIOT CTPYKTYPY 3aJa4u pasHbIMHU
CpeIncTBaMu
BHOCAT KOppEeKTHBHI H JOIMOJNHEHHS B
cnoco0 cBoWMX JeicTBHH B ciydae
pPacXoXIEHUS ~ OSTaJiOHa,  PEaIbHOTrO
JICHCTBUS U €ro MPOIyKTA.
YMEIT  NIpeACTaBiATh  KOHKPETHOE
colepXkaHMe W  coo0mare ero B
MUCEMEHHOM M YCTHOM (hopme.
BripaxaroT cTpyKTypy 3aJaydl Pa3HBIMH
CpeInCcTBaMu
OmnpenenstoT MTOCTIEIOBATEIHHOCTD
MPOMEKYTOYHBIX [eNed C  ydeToM
KOHEYHOT'O pe3yJbTara.
[IposBASIOT yBaXXUTEIHHOE OTHOIICHHE
K TapTHepaM, BHUMaHHE K JIMIHOCTH
JPYToro, ajeKBaTHOEC MEXIUYHOCTHOE
BOCTIPHSITHE.
Hrorol02 yaca
Ko/in4ecTBO KOHTPOJIBHBIX PadoT
8 kiace 9 kyace
KoanuectBo 10 8
KOHTPOJbHBIX padoT
8 kamace
Ne n/m Tema KOHTPOJILHOH PadoOTHI
1 Payuonanvusie opobu
2 Ilpoussedenue u yacmuoe Opobeii
3 Ksaopammvie xopnu
4 Cesoticmea K8a0pamHo2o KOpHs
5 Ksaopammnoe ypasnenue
6 JlpobHule payuonanibHble ypasHeHus
7 Yucnosvie HepaseHcmea u ux ceolicmea
8 Hepasencmea ¢ 00notl nepemennoii u ux cucmemvl
9 Cmenenbs ¢ yenvim noxazamenem
10 Hmozosas konmponvras paboma
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9 kaace

Ne n/m TeMa KOHTPOJIbHOI padoThI

Dyukyuu ux ceoticmea

Cmenennas ¢pynxyus u ee epaghux

Vpasuenus u nepasencmea c oonotl nepemeHHol

HepaeeHcmga C 06yM}l nepemMeHHbIMU UX cucmembl

Apugpmemuueckas npoepeccus

T'eomempuueckas npoepeccus

Dnemenmovl KoMOUHAMOPUKU

R Q| N | A W N -

Hmoeosas xonmponvnas paboma

COUNMACOBAHO = O 4
I_Irlu Toro mceaamn IUMO vasrreseil . R
"ufh: W OOLI N 20 MO Kaiencxoi Pl .-'rl H'Mn | i
ov___ 2R OB 2024 npoToxns Mo |
_Meaneacea HM_/
EE O Pacumdponka mosmsen

nosmes pyeosogifon MO Paceisdpomkn nommc

-,

f ' t
« 28 T anvera R4 rogs
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