MMHHUCTEPCTBO IIPOCBEILEHHMS POCCHUMCKOM ®EJEPALINA
MunucTepcTBO 00pa3oBaHus H HayKH Y aMypTcKoit PecrryOmmkn
VYupasnenns 00pa3oBaHus AIMHUHUCTIPANNH MyHHIUIIAIEHOTO 00pa30BaHUs
«MynununansHeli okpyr Kambapcekuii paiion Y nmypTckoii PecryOmiku
MBOY «bopkosckas OOIL»

PACCMOTPEHO COT'JTACOBAHO YTBEPXJIEHO
Pyxosogurens [IIMO 3aMeCTHTeNb JUPEKTOpa M0 Jluperron
€CTECTBEHHO-HAyYHOro muKia YBP S50
HerKOBa%Hﬂ Bacuneesna MBOV "Bopxkosckas OOL"

/ benoséposa Enena /55

B bEBHA
[Ipukaz/p 104
oT “2948.2024”

Tpukas Ne 104
ot “29.08.2024”

PABOYAJS ITIPOI'PAMMA
y4eOHOTro npeamera «Anredpay
Ut oOyvaromumxcs 9 kiacca

n.bopok

80



9 KJiacc.

IlosicHuTeILHAS 3alIHCKA.

Pabouas nmporpamma o anredpe ais 9 kiaacca cocTaBiieHa Ha OCHOBE

aBTOPCKOM IporpamMMbl npeaMeTHo nuHuu cucrembl Y MK «Anroputm ycmexa»
no anrebpe 7-9 xmaccoB A.I. Mepsmik, B.b. Ilomonckumii, M.C. Sxup u
HalpaBliecHa Ha JOCTHKEHUE YYAlIUMHUCA JMYHOCTHBIX, METaNpeIMETHBIX U
IPEeIMETHBIX PEe3yJIbTATOB MO anredpe.

Ucnonb3yembiit YMK BkitouaeT: yuyeOHHK i 0011e00pa3oBaTeIbHBIX KJIacCOB
Anre6pa. 9 knacc. A.I'. Mepansik, B.b. Tlononckuii, M.C. Skup . — M.: Benrana-
I'pad, 2014, nmupnaxktuueckue wMarepuaibl, A.I'. Mep3nsk, B.b. Ilononckuii,
E.M.PabunoBuu, M.C. fAxup .

VY4eOHbIl TUIaH MpeaycMaTpuBaeT B 9 kiacce u3ydeHue anreOpsl B oobeme 102
yaca B I'ofl, 3 yaca B HEJICIO.

[Tnanupyemsbie pe3ynbTaThl OCBOEHUS yueOHOTo mpeameTa « Anredpa» B 9 kiacce.
N3yuenne anreOpel B 9-oM Kilacce OCHOBHOM IMKOJBI JA€T BO3MOXHOCTh
00y4armuMes TOCTUYb CIEIYIONINX PE3YIbTaTOB Pa3BUTHSL:

B TUYHOCMHOM HAIIPpABJICHUHN !
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1)

2)

3)

4)

5)

BOCIIUTAHUE POCCUMCKON TPaXJAHCKOW HJIEHTUYHOCTH: MATPUOTHU3MA, YBAKEHUSA
k OTeuecTBY, OCO3HAHUS BKJaJla OTEYECTBEHHBIX YYEHBIX B Pa3BUTHUE MUPOBOM
HayKH;

OTBETCTBEHHOE OTHOIIEHHE K YYEHUIO, TOTOBHOCTh u CIIOCOOHOCTD
00yYalIIMXCsl K CaMOPa3BUTHUIO MU CaMOOOpPA30BAHUI0O HA OCHOBE MOTHBALIMHM K
00y4EeHHIO U O3HAHUIO;

OCO3HAaHHBIM BBIOOP M TMOCTPOCHHE NaTbHEWINECH WHIWBHAYaJIbHOU TPACKTOPHUHU
oOpa3oBaHMs Ha 0a3e OPUECHTHUPOBKH B MHUpe mpodeccuii u mpodeccroHamIbHBIX
MPEANOYTEHUM C yU4E€TOM yCTOMUMBBIX MO3HABATEIHHBIX HMHTEPECOB, a TakXKe Ha
OCHOBE (POPMHUPOBAHUS YBAXKUTEIBHOIO OTHOIICHHUS K TPYAY, Pa3BUTUE ONBITA
y4acTHsl B COIUAIBLHO 3HAYUMOM TPYJE;

yMEHHE KOHTPOJUPOBATh MPOLIECC U PE3yJbTaT Y4EOHOM U MaTeMaTHUUYECKOU
JIEATEIbHOCTH,

KPUTUYHOCTh MBIIUICHHUS, WHUIIMATHBA, HAaXOJYHWBOCTb, AKTUBHOCTH npu
pelIeHur MaTeMaTUIeCKUX 3ajad.

B MemanpeomMemHoM HallPaBICHHUH:

1)

2)

3)

4)

5)

6)

YMEHHE CaMOCTOSITEJIbHO OIpeAeNsITh ULEeNIU CBOero oOy4YeHus, CTaBUTb U
dbopMynupoBaTh s ce0si HOBbIE 3aJa4H
B yuéoe:
* pa3BHUBATh MOTHUBBI U HHTEPECHI CBOEH IMO3HABATEIBHON JEATEIBHOCTH;
* YMEHHE COOTHOCHUTH CBOM JCHCTBUS C INIAHUPYEMBIMHU pe3yJIbTaTaMU,
OCYILIECTBIATh KOHTPOJIb CBOEH AECATEIBHOCTH
B IIPOLIECCE AOCTHKECHUS pPe3ybTara:
*  ONpenensATh CIOCOObl AEUCTBUN B paMKax MpPEasOKEHHBIX YCIOBUU U
TpeOOBaHMIA;
*  KOPPEKTHpPOBATb CBOU JCHCTBUSA B COOTBETCTBMM C HM3MEHSAIOLIEHUCS
CUTYyalHe;
YMEHUE ONPENeNsITh MOHATUS, CO3/1aBaTh 00OOIIEHMS], YCTaHABIMBATh aHAJIOTHH,
KJIacCU(UIUPOBATh, CAMOCTOSTENBHO BBIOMpATh OCHOBAaHUSA U KPUTEPHUH IS
KJIacCU(pUKALINY;
YMEHHE YCTaHAaBIMBAaThb INPUYUHHO-CJIEACTBEHHBIE CBS3H, CTPOUTH JIOTHUYECKOE
paccyXJeHue, yMO3aKkiatoyeHue (MHAYKTUBHOE, JEAYKTUBHOE M M0 aHAJOTHUH) U
JieNaTh BBIBOABL;
pa3BUTHE KOMIIETEHTHOCTH B OOJAaCTH UCIOJb30BaHUS HMHGOPMALMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUN;
NepBOHAYalbHbIE TMPEJCTaBIeHUS 00 HIEsIX U O METoJaX MaTeMaTUKH Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKH U TEXHHUKH, O CPEJICTBE MOJCIMPOBAHUS ABICHUN U
IIPOLIECCOB;
YMEHHUE BHJIETh MAaTEMAaTHUYECKYIO 3aJlayy B KOHTEKCTE MPOOJEMHON CHTyallUH B
OPYTUX JUCLMIUIMHAX, B OKPYXAIOIIEH XU3HU; YMEHHE HAXOJIWUTh B PAa3JIMYHBIX
UCTOYHHKAX MHPOpPMALIMIO, HEOOXOAUMYIO JUIsl pELIEHUS MaTeMaTHYeCKHUX
npo0sieM, U IPeICTaBIATh €€ B MOHATHOU (popme, MPUHUMATh PELICHUE B
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YCIOBUSAX  HEMOJHOW WM  HM30BITOYHOM, TOYHOH WIM  BEPOSTHOCTHOM
uHpopmanuu;

9) yMeHHWe MOHMMATh M WCIIOJIB30BaTh MAaTEMAaTHYECKHE CPEACTBA HATJISIHOCTH
(rpadukm, TaOMUIBI, CXEMBI W JIp.) Ui WUIFOCTPAllMM, WHTEPIPETAIUH,
apryMeHTAaIlNH;

10) y™MeHHe BBIIBUTATh 'MIIOTE3bI IPH PELICHUH 3a]1a4d, TOHMMATh HEOOXOJIUMOCTh
UX MPOBEPKH;

11) moHWMaHWE CYNIHOCTH aITOPUTMHUYECKUX MPEINUCAHUNA M YMEHHE JCeHCTBOBATH
B COOTBETCTBUU C MPEIOKEHHBIM aITOPUTMOM.

B npeOMemHOM HATIPABJICHUHU:

Brinycknuk Havuntes B 7-9 kjaaccax (1715 UCTOIb30BaHUS B TOBCETHEBHOM KU3HU U

oOecrnedyeHust BO3MOKHOCTH YCIIEIITHOTO MPOJI0JKEHUs 00pa30BaHus Ha 6a30BOM YPOBHE)

nemenmeul meopuu MHoJIcecme u Mamemamuueckou 102UKu

OnepupoBaTh Ha 0a30BOM ypOBHE TMOHSITHUSMU: MHOXKECTBO, 3JIEMEHT MHOXECTBA,
MMOJMHOKECTBO, TPUHAIJICKHOCTD;

3a1aBaTb MHOXXCCTBA NCPCUHUCIICHUEM X 3JICMCHTOB;
HaXOJUTh MEPCCCUCHHUC, 06T)CJII/IH€HI/I€, IIOAMHOXKECTBO B HpOCTCfIHIPIX CUTyaluiax,

MIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI ISl TOATBEPKICHUS CBOMX BBICKA3bIBAHU M.

B nosceonesnoii srcuznu u npu uzyuenuu Opyeux npeomemos:

HCIIOJIb30BaTh rpauuecKkoe MpeACTaBICHNE MHOXKECTB JIIsl ONMCAHUS PealIbHbIX
MPOLIECCOB U SIBJICHUM, IPU pEeLICHUH 3a4a4 APYrUX yueOHbIX NPEeIMETOB.

Yucna
palMOHANIbLHOE YUCII0, apUPMETHUECKHI KBaJpaTHBIN KOPEHbD;
OLICHUBATh 3HAYCHUE KBAAPATHOIO KOPHS U3 MOJIOKUTEIBHOIO LIEJIOT0 YHACIIA;
pacrio3HaBaTh palMOHAIbHbIE U HUPPALMOHAIBHBIE YNCIIA;

CpaBHHUBATb 4YMUCJIA.

B nosceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

¢ OHOCHUBATH PC3YJIbTATHI BBIUNCJICHUI IpU pCIICHUHA MPAKTUYCCKUX 3a/1a4;

BBITIOJIHATE CPABHCHHUEC YHCCII B PCAJIBHBIX CUTYAIUAX ]
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* COCTaBJSITb UMCIOBBIE BBIPAXKEHHUS IMPU PEIICHUU MPaKTUUECKUX 3ajady U 3aJad U3
JIPYTUX y4eOHBIX IPEIMETOB.

Tosrcoecmeennvie npeodpazosanus

* HUCIOJB30BaTh (OPMYJIBI COKpPALIEHHOTO YMHOXEHHUS (KBaJapaT CyMMBbI, KBajapaT
Pa3HOCTH, PA3HOCTH KBAJIPATOB) AJIs YIPOIICHHS BRIYUCICHUI 3HAUCHUN BHIPAKECHU;

¢ BBIIIOJHATH HCCIOXHBIC HpeO6p330BaHI/I}I I[p06HO'JII/IHeI>'IHBIX BBIpa)KeHHfI 141
BBIpa)KeHI/Iﬁ C KBaJApaTHBIMHU KOPHAMMH.

B nosceonesnoii sorcusnu u npu uzyuenuu Opyeux npeomemos:
* TIOHMMATh CMBICT 3aMKMCH YHCIIa B CTAHIAPTHOM BUJIE;

* OmepupoBaTh Ha 0a30BOM YPOBHE MOHATHEM «CTAHAAPTHAS 3aMUCh YHCTIA.

YPtl(iHeHM}l U Hepaeéencmea

* OmnepupoBaTh Ha 0a30BOM YpPOBHE TMOHSATUSMHU: PABEHCTBO, YHMCIOBOE PABEHCTBO,
ypaBHEHUE, KOPEHb YPABHEHUS, PEILICHUE YPAaBHEHUS;

* IIPOBEPSTH CIPABEIIIMBOCTh YUCIOBBIX PABEHCTB;
* pemaTh KBaJIpaTHbIE ypaBHEHUS 110 GOpMyJie KOPHEH KBaIpaTHOTO YPaBHEHMUS;
B nosceonesroii srcuznu u npu uzyuenuu oOpyeux npeomemos:

. COCTaBJISITh U PELIaTh JIMHEHHbBIC YPAaBHEHUS MPU PEIICHUH 33/1a4, BO3HHKAIOIIUX B
IPYTUX y4eOHBIX TIpeIMeTax.

Dyukyuu
* HaxonuTh 3HaueHUE PYHKINHU N0 3aJaHHOMY 3HAYCHHIO apTyMEHTa;

* HAXOAUTh 3HAYCHHE ApPryMEHTA MO 3a/JlaHHOMY 3HAYCHHIO (YHKIUH B HECIOXKHBIX
CUTyalUsX;

¢ OoHIpeAciiATb TOJOXKCHHUEC TOYKH II0 €C KOOpAWHATaM, KOOPAWMHATBI TOYKHW II0 C€C
IIOJIOXXCHHUIO HA KOOpI[PIHElTHOfI IIJTTIOCKOCTH,

* 10 rpaduKy HaXOAUTh OOJIACTH OMPEAENCHHs, MHOXKECTBO 3HAYCHHM, HyIU (PYHKIINH,
MIPOMEKYTKH 3HAKOMOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHus U yObIBaHUS, HAUOOJIbIIEE
Y HauMEeHblIee 3Ha4eHUsl (PYHKINH;
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CTpOUTH TpaduK JTMHEHHON QYHKIIIH;

MIPOBEPSATH, SBJISETCS JIM JaHHBIA rpaduk rpapukoMm 3agaHHOW (QyHKUMHM (JTMHEWHOMH,
KBaJpaTUYHOM, 0OpaTHON NPONOPLHUOHATIBHOCTH);

OIpCacCIATh HpI/I6.TH/I)KeHHBIe S3HAYCHUA KOOPAHWHAT TOYKH TICPCCCUCHUSA l"pa(bI/IKOB
bynxumi;

B nosceonesnoii sorcusnu u npu uzyuenuu oOpyeux npeomemos:

¢ HCIIOJIBb30BATh Fpa(i)I/IKI/I PCaJIbHBIX IMPOLECCOB U 3aBHUCHUMOCTEH AJI1 OIIPCACIICHUA HX

CBOMCTB (HaI/I6OJ'II>IHI/Ie W HAUMCHBIINC 3HAYCHHUSA, IIPOMCKYTKH BO3paCTaAHUA U
Y6BIBaHI/I$I, 00J1aCTH MMOJI0KATCIBHEIX U OTPULATCIBbHBIX 3HAUCHUHN U T.H.);

WCIIOJIb30BaTh CBOWCTBA JMHEHMHONW (YHKIMU U ee rpaduk MpH pEHIeHUH 3a1ad H3
JIPYTUX YU4EOHBIX MPEIMETOB.

Texcmoevie 3a0auu

Pemate Hecnmo)XKHBIC CHOKETHBIE 3aJa4d Pa3HBIX THIOB Ha BCE apHPMETHYSCKHE
JICNCTBUS,

CTPOUTH MOJIENb YCIOBHS 3a7a4 (B BUJI€ TaOJIUIIbI, CXEMbl, PUCYHKA UJIM YPAaBHEHUS), B
KOTOPOM JaHbl 3HAYECHUS JBYX M3 TPEX B3aMMOCBSI3aHHBIX BEJIMYMH, C LIEJIBIO IOUCKA
peuieHus 3a1a4n;

OCYIIECTBJIATH CIIOCOO MOMCKA PEIICHHS 3a/1a4, B KOTOPOM PaCCYKICHHUE CTPOUTCS OT
yCIIOBUS K TPEOOBAaHUIO WK OT TPeOOBaHUS K YCIOBHIO;

COCTABJIATH ILJIaH PCIICHUA 3aaa4Hu,
BBLJICJIATH 3TAIlbl PCIICHUA 3a1a4YH;

HHTCPIPETUPOBATL BLIYUCIIUTCIBHBIC PC3YyJIbTAThI B 3aa4€, UCCICAOBATH IIOJTYUYCHHOC
PEIICHUC 3aa4YN;

pemaTtb HECIOXHBIC JIOTHYCCKUC 3aJa4 METOAOM paCCYX(ﬂCHHﬁ.

B nosceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

BBIJIBUTATh TUIIOTE3bl O BO3MOXKHBIX MpPEAENIbHBIX 3HAYEHUSX HCKOMBIX B 3ajlaye
BEJIMYMH (J€J1aTh IPUKUIKY).

Hcmopml mamemamuxu

* OnuceIBaTh OTACJIBbHBIC BIAAOIUCCA PE3YIIBTATHI, IIOJTYUYCHHBIC B XO0A€ Pa3BUTHUA

MAaTCMAaTHUKU KaK HAYKU;
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3HaTh IPUMEPBl MATEMATUYECKUX OTKPBITUNA U UX aBTOPOB, B CBA3U C OTEYECTBEHHOU U
BCEMHUPHOM UCTOPUEN;

IMIOHUMATB POJIb MATCMATUKHN B Pa3BUTHUU Poccumn.

Memoovt mamemamurku

BriOupaTe mnoaxonmsimuii W3yYeHHBIH METOA IS PEIICHUS M3YYCHHBIX THUIIOB
MaTEeMaTHYECKHUX 3a]1a4;

[IpyBoguTe mNpUMEpPHl MAaTEMATHYECKUX  3aKOHOMEPHOCTEM B OKpY’KaroLlen
JeMCTBUTENBHOCTH U IPOU3BEICHUAX UCKYCCTBA.

BLIH!CKHI/IK NOJIVINT BO3MOKHOCTL HAVIUTLCHA B 7-9 kaaccax (I[J'I?I oOecIIeucHUs
BO3MOJXHOCTH YCIICHIIHOT'O IIPOJOJIDKCHHUA O6pa?>OBaHI/IH Ha 0a30BOM H er'IY6JIeHHOM

YPOBHSX)

nemenmeul meopuu MHoJIcecme u Mamemamuueckou 102UKu

MHOKECTBO, XapaKTEPUCTUKU MHOKECTBA, JJIEMEHT MHOXECTBA, MyCTOE, KOHEYHOE W
OECKOHEYHOE MHOKECTBO, MOJAMHOXKECTBO, MPUHAIICKHOCTh, BKIIOUEHHE, PABEHCTBO
MHOKECTB;

M300pakaTh MHOXKECTBA U OTHOIICHHE MHOYKECTB C TIOMOIIbIO KPYTOB Diiniepa;

OTIpENIeTIATh TPUHAIC)KHOCTD JJIEMEHTAa MHOXKECTBY, OOBEIWHCHHIO M IEPECECUCHUIO
MHOKECTB;

3aJaBaTb MHOXKXCCTBO C ITIOMOIIBIO IICPCUUCIICHUA 3JICMCHTOB, CJIOBCCHOI'O OITMCAHMA,

ONepUpOBaTh MOHITUSIMU: BBICKAa3bIBAHWE, WUCTUHHOCTb M JIOXKHOCTH BBICKA3bIBAHMS,
OTpPUIIAHWE BBICKA3bIBAHMM, OMEpallMi HaJ[ BBICKA3BIBAHUSIMU: M, WUJIU, HE, YCJIOBHBIC
BBICKa3bIBaHUS (UMILUIMKALIUN);

CTPOUTD BbICKA3bIBAHUA, OTPHUL[AHUA BBICKA3bIBaHUM.

B nosceonesnoii sxcuznu u npu uzyuenuu opy2ux npeomemos:

CTPOUTH LCTIOYKHU YMOSaKJ'HOquI/If/'I Ha OCHOBC HCIIOJIB30BAaHM ITPABUJI JIOTUKH,

HCII0JIb30BAaTh MHOXKXECTBA, OIICPAIIMU C MHOKCCTBAMHU, UX rpa(bnquKoe npeaAcTaBJICHUC
AJId OIMUCAaHUA PCATIBHBIX MPOLECCOB U SIBJICHUM.
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Yucna

® OHGpHpOBaTL IIOHATUAMU. MHOXXCCTBO HATYpPAJIbHBIX YHCCJI, MHOXXCCTBO ICJIbIX
YuCCJI, MHOXCCTBO pPalMOHAJIBHBIX YHCCI, HWPppallMOHAJIbHOC 4YHCIIO, KBaI[paTHBIfl
KOPCHb, MHOJKCCTBO JICUCTBUTEIILHBIX YHUCCII,

® BBIIIOJIHATDL OKPYTJICHHUC PAIMOHAJIBHBIX YHUCCII C 3aJaHHOM TOYHOCTBIO,
® CpaBHUBATHb pallMOHAJIBHBIC 1 UPPATUOHAJIBHBIC YUCJIA,

® MMpCaACTaBJIATL paAllMOHAJIBHOC YUCIIO B BUAC JICCATUUHOU I[pO6I/I

B nosceonesnoii srcusnu u npu uzyuenuu Opyeux npeomemos:

MIPUMEHATH MPaBWIA MPUOTMKEHHBIX BBIYUCICHUN TIPH PEIICHUN MPAKTHUYECKUX 3a7a4
Y PEIlIeHUH 3aJ7]a4 IPYTUX y4eOHBIX MPEIMETOB;

BBIIIOJIHATE CPABHCHUC PE3YJILTATOB BBIYHCJICHHUI IIpH pCIICHUU MMPAKTUYCCKUX 3a/ia4d, B
TOM 4HUCJIIC HpI/I6J'II/DKeHHBIX BBI"II/ICJIGHI/II‘/'I;

COCTaBJISITh U OIIEHHWBATh YKMCIIOBBIC BBHIPAKEHUS MPHU PEIICHUHN MPAKTUYECKUX 3a7a4 U
3a/1a4 U3 APYTruX YYEOHBIX MPEIMETOB;

3alMMCBIBATE U OKPYIJIATH YHUCJIOBBIC 3HAYCHHA PCAJIbHBIX BCIWYHUH C HWCIIOJB30BAHHUEM
Pa3HbBIX CUCTCM U3MCPCHUA.

Tostwcoecmeennvle npeodpazosanus
pacKJIaJIbIBaTh HA MHOYKUTEIN KBAJAPATHBIA TPEXUJICH;

BBITIONIHATH  MpeoOpa3oBaHus JIPOOHO-PAllMOHANBHBIX  BBIPAXKEHUN: COKpAalllCHHE
npoOel, mpuBeaeHue anredpanyeckux IpoOeil K oOIieMy 3HaMEHaTeNo, CIOXEHUE,
YMHOKEHUE, JeJIeHne anreOpandeckux JpoOei, Bo3BeleHne anredpandeckon Ipodu B
HATypaJIbHYIO M OTPHUIIATCIBHYIO CTCIICHB;

BBITIOJIHATD HpCO6p3,30BaHI/I$I BBIpa)KGHHﬁ, COoACpKAIINX KBAAPATHBIC KOPHHU,

BBLICTIATE KBaApaT CYMMbI WM PAa3HOCTH JABYYJICHA B BBIPAXCHHAX, COACPIKAIIUX
KBaJIPaTHBIC KOPHH,

BBITIOJIHATD Hp€06p3,30BaHI/I$I BI)Ipa)KCHI/If/'I, cocpiKalmuux MOayJb.

B nosceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

BBITIOJTHATD NPE00pa30BaHusl anredpandeckux BIPAKEHUN MPH PEIICHNUH 3a]1a4 IPYTHX
Y4eOHBIX MTPEIMETOB.
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Ypasnenusn

* OnepupoBaTh NOHATHIMHU: YpaBHEHUE, KOPEHb ypaBHEHUS, PAaBHOCHIIBHBIC YPaBHEHHS,
o0JacTh onpeneaeHusl ypaBHEHNUS,

* peumarh KBaApaTHbIC YPAaBHCHUSA U yPaBHEHUs, CBOAMMBIE K KBAJAPATHBIM C IIOMOILBIO
TOKJIECTBEHHBIX IIPE0OpPa30BaHMIA;

* pewaTh APOOHO-IIMHEWHbIE YPABHEHUS;

* pemarh OpOCTEUIlINe HpPalMOHAIbHBIE YPABHEHUS;

* pelaTh ypaBHEHUS CIIOCOOOM pa3loKEHUS Ha MHOXKUTEIU U 3aMEHBI IEPEMEHHOM;
* pemaTh HECIOKHBIE KBAJAPATHBIC YPABHEHNUS C IIAPAMETPOM;

* pemaTh HECIOXKHBIE CUCTEMBI JIMHEHHBIX YPAaBHEHUM C MapaMETPaMH.

B nosceonesroii srcuznu u npu uzyuenuu oOpyeux npeomemos:

* COCTaBIATH U peniaTh KBAJApPaTHBIC ypaBHEHHUS, YPAaBHEHHS, K HHUM CBOJAIIUECS,
CUCTEMBI JJMHEHHBIX YpaBHEHUH, PU PEIICHUH 3a]]a4 IPYTUX YUeOHBIX MPEIMETOB;

* BBIMIOJIHATH OLIGHKY TMPaBIOMOJ00US pe3yJbTaTOB, TMOJYy4YaeMbIX TIPH PEIICHUU
JIMHEMHBIX U KBAJIPAaTHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPaBHEHUU IPU PELICHUU
3a/1a4u APYTUX Y4eOHBIX MPEIMETOB;

* BBIOMpaTh COOTBETCTBYIOIIME YpPaBHCHUS, WIH HMX CHCTEMBI JUIS COCTABJICHHS
MaTeMaTHYE€CKOM MOJIEJIN 33JJaHHON pEAIbHOM CUTYallUH WIIM IPUKIIAJHON 3a]1a4u;

* YMETb HMHTEPIPETUPOBATH IIOJYYEHHBIM IPU PELICHUU YPAaBHEHUS, WA CHUCTEMBI
pe3yJibTaT B KOHTEKCTE 3aJaHHOM PEaJbHOW CUTYallMyd WA NPUKIIATHOW 3a0a4H.

Dynkyuu

* OmepupoBaTh MOHATHSIMH: (DYHKIIMOHATIBHAS 3aBHUCHMOCTH, (YHKIUS, rpadux
¢byHKIMH, crocoObl 3amaHusl (QYHKIHWH, apryMEHT W 3HaueHue (QyHKIHUH, 001acTh
OTIpEeNIeNICHUsT W MHOXECTBO 3HAUYCHUH (QYHKIHUU, HYyIH (QYHKIUH, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA;

* cTpouTh rpaduKu KBaApaTHYHOU (QyHKIUI, 0OpaTHON MPONOPIHOHATBHOCTH, (DYHKIIUU

Buaa: vV ;

* HcclenoBaTh (PYHKILUIO MO ee TpaduKy;
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* HaxoJWThb MHOXECTBO  3HAUYEHWH, HyJIH, TPOMEKYTKA  3HAKOMOCTOSIHCTBA,
MOHOTOHHOCTH KBaJIpaTUYHON (PYHKIUU;

B nosceonesnoii sorcusnu u npu uzyuenuu Opyeux npeomemos:

* WUIIOCTPUPOBATH C OMOIIbIO Ipaduka peaibHyr0 3aBUCUMOCTh HJIM IPOLIECC IO UX
XapaKTepUCTUKAM;

* HCIOJIB30BaTh CBOMCTBA U TpaduK KBAIPATUYHON (PYHKIIMH MPU PELICHUU 3a]1a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB.

I/Icmopuﬂ mamemamuxKu

» XapakTepu3oBaTh BKJIaJ BBIIAIOIINXCS MATEMAaTUKOB B Pa3BUTHE MATEMAaTUKU U UHBIX
HAy4YHBIX 00JacTel;

¢ TIOHMMAThb POJIb MAaTCMAaTUKN B Pa3BUTHHU Poccun.

Memoovt mamemamurku

* Hcnone3ys  u3ydeHHbIE  METOJbI, MPOBOJUTH  JOKA3aTEIbCTBO,  BBITIOJIHATH
OIPOBEPIKEHUE;

* BBIOMpATh U3YYCHHBIC METOJIBI M UX KOMOMHAIIUN IS PEIICHHUS] MaTEMaTHUSCKUX
3aj1a4;

¢® HCIIOJIB30BAaThb MATCMATUYCCKHMC 3HAHHWA OJId  OIIMCaHUA SaKOHOMepHOCTeﬁ B
OKPY)KaIOHIGf/'I )Ief/’ICTBI/ITeJ'H)HOCTI/I 1 IPOU3BCACHUAX UCKYCCTBA,

* INPUMEHATH NPOCTEUIINE MPOTrPAMMHBIE CPEACTBA U SJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI P PEIICHUHA MAaTEMATUYECKUX 3a]1a4.
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Paznea 2

Conepxanme Kypca ajareopsl 9 kiacca

1. Hepasencmea.
UwucnoBble HEpaBeHCTBa M WX CBoWcTBa. [lowiieHHOE CIIOKEHWE W YMHOXKCHHE

YHUCJIOBBIX HCPABCHCTB. JIuHelHbIC HCPABCHCTBA C OJIHOM HepeMeHHOﬁ Hn UX CUCTCMBEI.

OcHo6Has yenb — O3HAKOMHTH YYaIIMXCA C NPUMEHEHHWE: HEPABEHCTB  JIA
OLICHKM 3HAYEHUH BBIPAKEHUU, BBHIPAOOTaTh yMEHHME pellaTh JIMHEHHbIE HEPaBEHCTBA C
OJTHOU MepeMeHHON U uxX cucreMbl. CBONCTBA YHCIIOBBIX HEPABEHCTB COCTABIISIOT Ty 6a3y,
Ha KOTOPOM OCHOBAHO pEIICHHE JINHEHHBIX HEPABEHCTB C OJHOM IEpeMEeHHOM. TeopeMsl o
MOYJCHHOM CJIOKEHUUM M YMHOXEHUU HEPAaBEHCTB, HAXOJUTh MPUMEHEHUE IpHU
BBIIIOJIHEHUU TNPOCTEUININX YIPA)KHEHWH HA OLEHKY BBIPAXEHUN MO METOJLY T'PAHMIL.
BBonsaTrcs  moHATHS — aOCONIOTHOW  MOTPEIIHOCTH M TOYHOCTU — HPHUOIMKEHMS,
OTHOCHUTEJIBHOW IOTPEIIHOCTH. YMEHHMS NPOBOAUTH JCAYKTUBHBIC PACCYKICHUS
[IOJIy4alOT pPAa3BUTHUE KaK IpPH J0KAa3aTEIbCTBAX YKA3aHHBIX TEOpPEM, TaK W IIpHU
BBIITOJITHEHUY YIIPAKHEHUH Ha J0KA3aTeIbCTBA HEPABEHCTB.

B cBsA3M C pelieHreEM JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHO: JAETCsl MIOHITHE
O YHUCJIOBBIX MPOMEXKYTKaX, BBOJSATCS COOTBETCTBYIOIIME HAa3BaHUS M OO0O3HAUCHUSI.
PaccMoTpennto cucteM HEpaBEHCTB OJHOM NMEPEMEHHOM MPEAIIECTBYET O3HAKOMIICHHE
y4Yalmxcs ¢ MOHATHAMU TepecedeHus] 1 00beTMHEHUS MHOYKECTB.

[Tpu pemieHUM HEPaBEHCTB MCIIONB3YIOTCS CBOWCTBA PAaBHOCHIIBHBIX HEPABEHCTB,
KOTOPBIC Pa3bICHIIOTCS HAa KOHKPETHBIX nmpuMepax. Ocoboe BHUMaHHUE CIICIYET YACIUTh
OoTpabOTKE yMEHHUsS peliaT MpPOCTEHINEe HepaBEeHCTBA BHJA ax>b, ax<b, 0CTaHOBHBIIHUCH
CIlelIMaIbHO Ha ciay4vae, koraa a <0.

B oroii Teme paccmMaTpuBaeTCs TaKXKE PEIICHHE CHCTEM JIBYX JIMHEHHBIX
HEPAaBEHCTB C OJIHOM IEPEMEHHOW, B YAaCTHOCTHM TaKHX, KOTOPBIE 3aIlMCaHbl B BHUJE
JBOMHBIX HEPABEHCTB.

2. Keaopamuunan gpynkuyus.
Oynkuus. CpoiictBa dyHkuuid. KBagpaTHsiii TpexuieH. PasnoxkeHue KBaapaTHOTO

TpexuneHa Ha MHOKHUTeIU. PyHKkuus y = ax? + bx + ¢, ee coiicta u rpaduk. CTeneHHas
byHKIHS.

OcHosnas yenb — pacIIUPUTh CBENEHHS O CBOWCTBaX (DYHKIMHA, O3HAKOMUTH
YYaIIMXCs CO CBOMCTBAMU M rpapuKoM KBaaApaTUIHON QyHKIMU. |

B Havane TeMbl cucTeMaTH3UpPYIOTCS cBeleHMs O (QyHkuusax. IloBropsrorcs
OCHOBHBIE TIOHATHS: PYHKIHS, apTYMEHT, 00JIaCTh OnpeeseHus] QYHKINHU, TpauK.
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JlatoTcsi TMOHATUS O BO3pacTaHUM M yObIBaHUU byHKIMH, IPOMEXYTKaX
3HAKOMOCTOSIHCTBA. TeM  caMbIM co3faeTcs 6a3a /1l yCBOEHHs CBOMCTB KBapPATHUYHOM
U CTENEeHHOM (QYyHKIUM, a Takxke A8 JanbHeHIIero yriyonaeHus (yHKIHMOHAIbHBIX
MIpeICTAaBICHUN NPU U3YUEHUH Kypca anreopbl U Hauajl aHajlu3a.

IloaroToBUTEABHBIM IIIATOM K HN3YyUYCHHIO CBOMCTB KBaﬂpaTHqHOﬁ (bYHKI_II/II/I
SABJIICTCA TAKKC PACCMOTPCHUC BOIIPOCa O KBAJAPAaTHOM TPCXWICHEC H €ro KOPHAX,
BBIJICJICHUM KBaApaTa ABYYICHA W3 KBAJAPATHOI'0 TPCXHJICHA, PA3JIOKCHHUU KBAAPATHOTO
TPCXWICHA HAa MHOXKHUTCIIN.

U3ydenne KBaapaTUYHON (QYHKIMM HAYMHAETCS ¢ PACCMOTPEHHS QYHKIMH y = ax?,
ee CBOMCTB M ocoOeHHocTell rpaduka, a Takke APYTUX YacTHBIX BUIOB KBaJApaTHUYHOU
Gynkmun — Qynkmuil y = ax?> + b, y = a (x - M)%. DT cBelleHHs HCIONbL3YIOTCS MPH
U3y4YEHUU CBOMCTB KBaJpaTHUHOW (QyHKUMH oOmero Buaa. BakHo, yTOOBI yuamuecs
HOHSIM, YTO rpaguKk (QyHKIMM y = ax’ + bx + ¢ MokeT ObITh MojNydeH U3 rpaduxa
GyHKIMU y = ax? ¢ NOMOINBIO JIBYX HapaIelbHBIX HEePeHOCOB. IIpHeMbI MOCTPOEHHS
rpadpuka GyHkImMu y = ax? + bx + ¢ 0TpabaThIBarOTCS Ha KOHKPETHBIX NpHuMepax. Ilpu
3TOM 0c000€ BHHMMAHHE CIEAYeT YIEIUTh (POPMUPOBAHMIO Yy Yy4YaUIUXCSd YMEHHUSA
yKa3bIBaThb KOOPAMHATHI BEPIIMHBI Mapaboiibl, €€ OCh CUMMETPUH, HAIpaBJIECHUE BETBEH
mapadoJIbl.

[Ipn m3ydeHnn 3TON TE€MBI JaJbHEWIIEE Pa3BUTHE IOIY4aeT YMEHHE HAaXOIUTH I10
rpaduKy TpPOMEXYTKH BO3pacTaHusi UM yObIBaHUs (PYHKIIMH, a TaKKe MPOMEKYTKH, B
KOTOPBIX (DYHKIIMSI COXpaHSET 3HAK.

VYyamuecs 3HAKOMSITCSI CO CBOMCTBaMH CTEIIEHHON (PYHKIMHU Y = X" MPU YETHOM U
HEUYETHOM HATYypaJlbHOM IOKa3aresie I. BBoauTcsi moHsiTMe KOpHA h-Ml creneHd. OHu
MOJIyYarOT MPEACTABICHUE O HAXOXIACHUM 3HAYCHUW KOPHS C MOMOUIBID KaJlbKYJIATOpA,
MpUYeM BbIPabOTKAa COOTBETCTBYIOIIUX YMEHHI HE TpeOyeTCs.

3. Hepaeencmea c 00HOIl nepemeHHOl
[lensle ypaBHeHusi. [[poOHbIe pannoHanbHble ypaBHeHUs. HepaBeHcTBa BTOpO

CTEIIEHU C OJHOM epeMEeHHOM. MeTOo1 MHTEPBaJOB.

OcHosHas yenb — CUCTEMATH3UPOBATEL U 0OOOIIUTh CBEJEHHUS O PEIIEHUH LEbIX U
JPOOHBIX PAlMOHANBHBIX YpPAaBHEHMH C OJHOI mHepeMeHHOM, chOpPMHPOBATHL yMEHHE
pelaTh HepaBeHCTBa Bua ax? + bx + ¢ >0 umm ax? + bx + ¢ <0, rae a # 0.

B orOoii Teme 3aBepmiaeTCs M3yYEHHE pPAlMOHAIBHBIX YPaBHEHHMH C OIHOMU
nepeMeHHoW. B CBs3M ¢ 3TUM TPOBOIUTCS HEKOTOpoe 0000IIeHHEe W YriIyOleHHue
cBeieHUH 00 ypaBHEHUSX. BBOIATCS MOHATHA LEJIOr0 PAlOHAIBHOTO YPaBHEHUS U €ro
CTEIICHU. YyYaluecs 3HaKOMATCS C PEILICHUEM YPABHEHUHN TPEThEU CTEIEHU U YEeTBEPTON
CTEIIEHHU C ITOMOILBIO PA3JI0KEHUS HA MHOXKHUTEIN U BBEICHNSI BCIIOMOTaTEIIbHON
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IIEpEMEHHOM. MeTro pelleHHus ypaBHEHUN IIyTEM BBEIACHUsS BCIIOMOTATEIIbHBIX
MEepeMEHHbIX OyJeT IIMPOKO MCHOJb30BAaThCA B  JAJbHEHWIIEM MpPU  PEHICHUU
TPUTOHOMETPUYECKHX, JIOTapU(PMUUIECKUX U IPYTUX BUIOB ypaBHEHUI.

PacuiupsitoTcsi CBeIEHHSI O pELICHUHU JPOOHBIX pPAIMOHAIBHBIX YpaBHEHUHU.
VYyamuecss 3HAKOMSTCS C HEKOTOPBIMU CHELUUAJbHBIMU IPUEMAaMU pEUICHUS TaKUX
YpPaBHEHUH.

DopMHUpPOBAHKE YMEHUI PelaTh HEPABEHCTBA BUJIA ax> + bx + + ¢ > 0 mimm ax? + bx
+ ¢<O, rae a # 0 , ocylecTBIsIeTCS C ONOPOW Ha CBEAEHHs O rpaduke KBaJpaTUYHOU
hyHKIIH.

VYuyamuecs: 3HaKOMATCSL ¢ METOJIOM HHTCPBAJIOB, C IIOMOIIBIO KOTOPOI'O PCHIAIOTCA
HCCJIOJKHBIC pallMOHAJIbHBIC HCPABCHCTBA.

4. Hepasencmea c 06yMsa nepemeHHbIMU
VYpaBHeHHE ¢ JBYMs TEepeMEHHbIMH U ero rpaduk. Cuctembl ypaBHEHUI

BTOpOM cTeneHu. PemieHue 3agady ¢ MOMOIIBIO CHUCTEM YpPAaBHEHUN BTOPOM CTEICHHU.
HepaBeHcTBa ¢ 1ByMS IEPEMEHHBIMHA M UX CUCTEMBI.

OcHognasi yenb — BbIPAOOTaTh YMEHHE pelIaTh MPOCTEHUINNE CHUCTEMBI,
coJiepKalue ypaBHEHUE BTOPOM CTENEHU C JABYMSI IEPEMEHHBIMU, U TEKCTOBBIC 3a7a4H C
MIOMOIIIBIO COCTABJIEHUS TAKUX CUCTEM.

B nanHoii Teme 3aBepiiiaeTcsi M3y4eHUE CUCTEM YPABHEHHI C ABYMS IEPEMEHHBIMH.
OcHOBHOE BHHUMaHHE YJIENS€TCAd CHUCTEMaM, B KOTOPBIX OJHO W3 YpPaBHEHUM MepBOMU
CTEINEHM, a JPYyTrO€ BTOPOH.

M3BecTHBIN ydYamuMcs Croco0 TOACTAaHOBKM HAXOJIUT 3]IeCh JIajibHEHIee
MPUMEHEHUE W TO3BOJISIET CBOJIUTH PEIICHUE TAKUX CUCTEM K PEUICHHUIO KBaJPaTHOIO
YpaBHEHMUS.

O3HakoMJIeHHME Yy4alluXcsd ¢ IpUMEpaMHd CUCTEM YPaBHEHHM C  JByMs
NEpPEMEHHBIMHU, B KOTOPHIX 00a ypaBHEHUS BTOPOM CTENEHH, JOJDKHO OCYIIECTBIATHCS C
JOCTATOYHOM OCTOPOKHOCTBIO M OTPAHUYUBATHCS IPOCTEUIIMMU IPUMEPAMM.

[TpuBneueHne HM3BECTHBIX YyYalIMMCs TpaUKOB MO3BOJISIET MPUBECTH MPUMEPHI
rpaduueckoro pemeHusi cucreM ypaBHeHUH. C MOMOIIBI0 TpadUyeCKUX MpeAcTaBlIeHUN
MOXXHO HAIJISIJHO II0Ka3aThb YdYalluMCs, YTO CHCTEMBI JBYX YpPaBHEHUU C JAByMs
IIEPEMEHHBIMU: BTOPOU CTEIIEHU MOTYT UMEThb OJIHO, JBa, TPHU, YETHIPE PELUICHMS WU HE
MMETh PELICHUN.

Pa3zpa®oTaHHbIii MaTeMaTHYECKUH ammapar IMO3BOJIIET CYIIECTBEHHO PaCIIUPUTH
KJIACC COJEPIKATENbHBIX TEKCTOBBIX 33/1a4, PEIIAEMBIX C IIOMOLIBI CUCTEM YpPaBHEHUM.
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WN3yueHne TeMBbl 3aBEpIIACTCS BBEICHHUEM IIOHATHM HEPABEHCTBA JBYMs
MEPEMEHHBIMU U CHUCTEMbI HEPABEHCTB C JIBYMs NepeMeHHbIMH. CBelaeHus o rpadukax
YPaBHEHUU C JABYyMs IIEPEMEHHBIMU HCIIOIB3YIOTCSA IIPU WLIIOCTPALIMM MHOXECTB
pEeLIEHUI HEKOTOPBIX IPOCTEUIINX HEPABEHCTB C IBYMS IIEPEMEHHBIMU U UX CUCTEM.

5. Dnemenmoul npuKIAOHOI MameMamuKu.
MaremaTnueckoe mozenupoBanue. llponenTHeie pacuersl. [lpubnnxeHHbIE

BpluuciieHUsl. OCHOBHBIE TpaBuWia KoMOuHartopuku. OTHOcUTENbHAs 4YacToTa U
BEpOSATHOCTh  ClIy4aiHOro coObltus. Kiaccuueckoe —ompenerneHue  BEpOSTHOCTH.
HavanbHble cBeIeHHS O CTATUCTHKE.

Ocnosnas yejib — O3HAKOMUTL YYalluXCia C IIOHATHAMHU JIICPCCTAHOBKH,
pasMCiCHuA, COUCTaHUA W COOTBCTCTBYIOIIIMMU (bOpMy.HaMI/I JUIA 11oAcdYe€Ta HUX 4YHCiia,
BBECTHU MOHSATHUS OTHOCUTEIBHOM YaCTOTHI U BCPOATHOCTHU cnyqaﬁHoro COOBITHS.

N3yueHnre TeMbl HAUMHAETCS C PEILICHUs 3a/1a4, B KOTOPBIX TPEOYyeTCsl COCTaBUTH T€
WM WHbIE KOMOWHAIIMM DJJIEMEHTOB M TMOJACUMTATh MX 4HCIO. PasbiacHsercs
KOMOMHATOPHOE MPaBUJIO0 YMHOXKEHUSI, KOTOPOE UCIIONB3YETCsl B IaJbHEHIIIEM TPU BBIBOJIC
dbopmyn ns mojcueTa YMcia MepecTaHOBOK, pa3MelleHui u couetanuid. [lpu mzydenuun
JTAHHOTO MaTepHualia He0OX0AUMO OOpPaTUTh BHUMAHKE YUAIIUXCS Ha pa3inyie MOHSITHIM
«pa3MeIleHue» U «coueTanuey, chopMUPOBaATh Y HUX YMEHHUE OMPENEsaTh, O KAKOM BUJE
KOMOMHAIMI UAET peub B 3a7a4e.

B nanHOM Teme ywamuecs 3HAKOMATCS C HAYAJIBHBIMU CBEACHUSMHU U3 TECOPHUHU
BeposITHOCTEN. BBOAUTCS MOHATHE «clTydyallHOE COOBITHEY», «OTHOCUTEIbHAS YacTOTay,
«BEPOSITHOCTh ~ CIy4yaHOTO  CcOOBITHUS».  PaccmaTpuBarOTCS ~ CTaTHCTUYECKHA U
KJIACCUYECKUH TMOAXOAbl K OINpEAENIEHUI0 BEPOSTHOCTH CIy4yalHOTO coObITHSA. BaxHO
oOpaTUTh BHMMaHHE Y4YalllUXCS Ha TO, YTO KJIACCHMYECKOE OIpe/esieHue BEpPOSITHOCTU
MO>KHO NMPUMEHSTH TOJIBKO K TAKUM MOJIENISIM PEaJIbHBIX COOBITUM, B KOTOPBIX BCE UCXO/IbI
SBJISIFOTCS. PABHOBO3MOKHBIMH.

6. Yucnoewvle nocnedosamenvnocmu.
UucnoBble  mocienoBaTenbHOCTH.  Apudmerndeckas U TeOMETpUUEcKas

nporpeccur. @opMyIibl M-roYjeHa U CyMMBbI MEPBBIX N YWIEHOB Mporpeccuu. beckoHeyHo
yObIBalOIIast FeOMETPUYECKas IPOTPECCHUSI.

Ocnoenas yenb — JAaTh TNOHATUS 00 apUPMETUYECKOM M TEeOMETPUYECKOM
IIPOrPeCCHsIX KaK YMCIOBBIX MOCIEA0BATENBHOCTIX 0COO0T0 BUAA.

HpI/I HU3YYCHHU TEMbBI BBOAUTCA IIOHATHC IIOCIICAOBATCIIBHOCTH, PA3bACHACTCA
CMBICJI TCpMHHA «n-u  4jeH IIOCJIICAOBATCIIBHOCTH ), BI)Ipa6aTI>IBaeTCH YMCHHUC
HCITI0JIb30BAaTh HHACKCHOC o0o3HaueHne. OTU CBEICHHUS HOCSIT BCIOMOIaTeIbHbIN
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XapakTep W WCHONB3YIOTCS Ui W3yYeHUs apu(MeTHuecKod ¢ TeOMEeTPUYECKOH
IIPOTPECCUM.

PaGotra ¢ ¢opMynamMu n-ro ujieHa U CyMMBbl NEPBBIX I'a YIEHOB IPOrPECCUi,
MOMHMO CBOEr0 OCHOBHOTO HAa3HA4eHUs, IO3BOJSET HEOJHOKPATHO BO3BpamaThCs K
BBIUMCIICHUSIM, TOXKJECTBEHHBIM MpPEOOpa30BaHMIM, PEIICHUIO ypaBHEHHH, HEPaBEHCTB,
CHCTEM.

PaccmaTpuBatoTcss ~ XapakTepUCTUYECKHE  CBOWCTBa  apu(METUYECKOH U
F€OMETPUUECKOM MPOrPeCCHil, UTO MO3BOISET PACIIMPUTH KPYT MPeAJiaraeMbIX 3ajad.

1. Ancebpa 6 ucmopuueckom pazeumuu

3apoxaeHue aureOppl, KHUTa O BOCCTAaHOBJIEHMM U HPOTUBOIOCTABICHUU
Myxammena anb-Xopesmu. Mctopust popmupoBanus MaTeMaTH4eckoro s3bika. Mcropus
pa3BUTHS MOHATHS (PYHKLINU.

JL.®. Marnunkuii. I1.JI. Yeopmes. H.W. Jlo6aueBckmii. B.Sl. bynskosckuii. A.H.
Konmoropos. ®. Buer. I1. ®depma. P. [ekapt. H. Tapranes. [l. Kapgano. H. A6ens. b.
[Tackansb. JI. [Tuzanckuii. K. INaycc.

8. Iloemopenue (umozosoe)
OcHosnas yenw. 11oBTOPUTD, 3aKpenuTh U 0000ITUTHL OCHOBHBIE 3Y H, momyueHHbIe

B 9 kitacce.
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Pa3znes 3. YueOHO-TeMaTHYeCKOE IIJIAHUPOBAHHE

Aure0pa

Bcero 102 yaca B roja: 3 yaca B HEJENIO.

Yueonuk: Anrebpa: 9 kimace/ A.I'. Mep3msik, B.b. [Tononckuii, M.C. Skup - M: Benrana-

I'pad, 2014.

B ToMm yucJie Ha:
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HaumeHoBaHme pa3nesioB u TeM Bcero )
4aco e -
B §_ = é S
> 2
(="
=
1 | HepaBeHncrtBa 20 19 1
2 | KBagparnunas GpyHKIHSA 37 35 2
3 | DnmeMeHTHI PUKIIATHON MaTeMaTUKU 15 14 1
4 | YucioBsle ITOCIIEI0BATEILHOCTH 17 16 1
5 | IloBropeHue 13 13 -
6 | Uroro 102 97 5
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Pazaen 6. TemaTuueckoe IJIAaHUPOBaHUE

Ne Ne Aara Hara OcHOBHBIE BUABI
ypora | ypoka dakr Tewma ypoia AeSITeJIbHOCTH YYeHNKA
n/n no Teme IIaH
I'nasa 1. Hepasencmea (20 uacos)
IloBTopenne. §1. UncnoBbie HepaBeHcTBa. (3 yaca)
1 1 2.09 IToBTOpEHHE OCHOBHBIX MOHATHH Kypca | Pacnosnasams v IPUBOIUTH
8 xiacca IIPUMEPBI YUCITOBBIX
HEPABEHCTB, HEPABEHCTB C
2 2 409 YucnoBbeie HCpaBCHCTBA HepeMeHHBIMI/I, HHHeﬁHBIX
HEPABEHCTB C OJJHOM
3 3 6.09 YucnoBsle HEPaBEHCTBA IIEPEMEHHOM, IBOMHBIX
HEPaBEHCTB.
§2. OcHoBHBIE CBOIiCTBA YMCI0BBIX HepaBeHCTB (1 yac) Dopmynuposams:
onpeoeieHus: CpaBHEHUS
4 4 8.09 OCHOBHBIC CBOMCTBA YHCIIOBBIX

HEPABEHCTB

§3. CaoxeHue u YMHOK€CHUE YUCTOBBIX HCPABECHCTB. OIIe]-[I/IBaHHe SHAYCHUSHA

BBIPa’KeHM

(3 uaca)

5 5 11.09 CrnosxeHme YNCIOBBIX HEPABEHCTB

6 6 13.09 YMHOKEHUE YHCITOBBIX HEPABEHCTB

7 7 15.09 OrneHnBaHNe 3HAYEHHS BHIPAKEHUS

§4. HepaBencrtBa ¢ oaHoii nepemenHoii (1 yac)
8 8 18.09 HepasenctBa ¢ onHOl IepeMeHHOMN
§5. Penienue JUHEHHBIX HEPABEHCTB ¢ O/IHOI NepeMeHHOii. Uuca0BbIE
npomexxkyTkn (5 gacoB)

9 9 20.09 UmncnoBble MPOMEKYTKH

10 10 22.09 Perenue mMHEHHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOMN

11 11 25.09 Perenue mMHENHHBIX HEPABEHCTB C OJTHOM
[IepeEMEHHON

12 12 27.09 Pemenne 3amanuii CBOOAIINXCA K
PEILIEHHIO TMHEHHBIX HEPABEHCTB

13 13 29.09 Pelienne 3a1aduii CBOASAIIMXCS K

PCHICHUIO JIMHEHHBIX HCPABCHCTB

§6. Cucrembl JIMHEHHBIX HEPABEHCTB C OHOM MepeMeHHO (5 4acoB)

JBYX YUCEJN, pELICHUS
HEpPAaBEHCTBA C OJTHOM
MIEPEMEHHOM, pABHOCUJIBHBIX
HEPaBEHCTB, PEIICHUS
CUCTEMbI HEPABEHCTB C
OJIHOM IIEPEMEHHO,
o0nacTu omnpeeneHus
BBIPAKCHHS;

C6801iCM6a YUCIIOBbIX
HEPaBEHCTB, CJIOKECHHS 1
YMHOEHUS YUCIIOBBIX
HEPaBEHCTB

Jlokaszvleamsb. CBOMCTBA
YHUCJIOBBIX HEPABEHCTB,
TEOPEMBI O CIIOKEHUU U
YMHOXEHUHU YHCIIOBBIX
HEPaBEHCTB.

Pewamw nunelinpie
HEpaBEHCTBA. 3alIMChIBATh
pelieHus: HepaBEHCTB U UX
CUCTEM B BU/JIE YHCIIOBBIX
MIPOMEKYTKOB,
00BETMHEHUS, TIEPEeCECUCHHUSI
YUCJIOBBIX TIPOMEKYTKOB.
Pemate cucremy
HEPABEHCTB C OJJHOM
nepeMeHHo. O1leHuBAThH
3HAYCHHUE BBIPAKCHUSI.
N3o6paxath Ha
KOOPJIWHATHOM MPSIMOi1
3a/laHHbIE HEPaBEHCTBAMU
YHUCJIOBBIE TPOMEKYTKH
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14 14 2.10 [lepeceueHre YMCIOBBIX TPOMEKYTKOB

15 15 4.10 CucTeMbl TMHEHHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHON

16 16 6.10 CucTeMbl TMHEHHBIX HEPABEHCTB C OJJHOMN
IIEPEMEHHON

17 17 9.10 CucTeMbl TMHEHHBIX HEPABEHCTB C OJJHOMN
TepeMeHHON

18 18 11.10 3agaHuii, CBOJSIINECS K PEIICHUIO
CHCTEMBI JINHEHHBIX HEPABCHCTB

19 19 13.10 O0630pHBII ypok 1o Teme «HepaBeHcTBay

20 20 16.10 Kontpoannasa pa6ora Nel mo Teme
«HepaBeHcTBa»

TI'nasa 2. Keaopamuunasa ¢pynxkuus (37 uacos)

§7. IloBTOpeHnne n pacpenue cBeeHnid o GyHknmu (2 yaca)

21 1 23.10 [loBTOpEeHHe U pacmpeHne CBEACHUN O
(dhyHKIIUH

22 2 25.10 [loBTOpeHHe U pacmpeHne CBEACHUN O
dyHKIIUH

§8. CpoiicTBa pynkuuu (3 yaca)

23 3 27.10 Hymu dynkumm

24 4 8.11 [TpoMexyTKH 3HAKOTIOCTOSIHCTBA (DyHKITHH

25 5 10.11 [TpoMexyTKH BO3pacTaHUs U YOBIBAHUS
dhyHKITIN

§9. IMocTpoenue rpadpuka pynkmun y=kf(x) (2 uaca)
26 6 13.11 IMoctpoenue rpaduka GyHkmu Y=Kf(x)
27 7 15.11 [Moctpoenue rpaduka Gpynkumu y=Kkf(x)
§10. IMocTpoenne rpapuxos pynkuuun y=Ff(x)+b u y=f(x+a) (3 yaca)

28 8 17.11 IMoctpoenue rpaduka Gpynkuuu y=F(x)+b

29 9 20.11 IToctpoenne rpaduka Gpyukiun y=Ff(X+a)

30 10 22.11 [octpoenue rpadukoB GpyHKIMN

y=f(x+a)+b u y=kf+b

§11. KBagparuunas ¢pyHknus, ee rpadguk u cBoiictBa (64acos)

Onucvieams IOHATHE
(GYHKIMHU KaK IpaBuia,
YCTaHABJIMBAIOILIETO CBA3b
MEX]Y 3JIEMEHTaMH JIByX
MHOYECTB.
Dopmynuposamy:
onpeodenenus: HyJs
(GYHKIMU; TPOMEKYTKOB
3HAKOIIOCTOSIHCTBA
byHKIUN; GYHKIHIH,
BO3pacTaroIei
(yObIBaromeit) Ha
MHOXECTBE; KBaJAPaTUYHON
(bYHKIMU; KBaJpaTHOTO
HEPABEHCTBA;

c601icmea KBaipaTUIHON
yHKIIH;

npasua OCTPOCHUS
rpadukoB QpyHKIUH C
MOMOIIBIO TTpeoOpa3oBaHui
Buja f(x) — f(X)+a;

f(x) — f(x + a); f(x) — kf(x).
Cmpoums rpapuku
(GYHKIMH C TOMOIIBIO
npeoOpa3oBaHUA

Buga f(x) — f(x) + a;

f(x) — f(x + a); f(x) — kf(x).
Cmpoums Tpadux
KkBagpaTuuHoi Qynkuuu. [1o
rpaduKy KBaJpaTUIHOM
(GYHKIIMU ONUCHIBATh €€
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31 11 24.11 KBanparnunas QyHKus CBOICTBA.
Onucvieams cXeMaTUYHOE
32 12 27.11 AJIFOpI/ITM MNOCTPOCHUA l"pa(bI/IKa pacnoﬂo){(eHHe Hapa60nbl
KBaJIPATHIHON (yHKIHH OTHOCHTEIBLHO OCH abCIHCC
3 3 5911 | B 3aBUCUMOCTH OT 3HaKa
. [loctpoenne  rpaduka  KBampaTHUYHON crapiero kosdduienTa 1
yHKIHM JUCKPUMHUHAHTA
— COOTBETCTBYIOLIETO
34 14 112 IToctpoenne  rpaduka  KBaJPaTHUHOM YIOTS
KBaJIpaTHOI'O TPEXUJICHA.
(hyHKIIIN
35 15 412 CBoiicTBa KBaIpaTUYHON (YHKLINH
36 16 6.12 CBoiicTBa KBaIpaTUYHON (YHKLIINH
37 17 8.12 O630pHBI ypok 1o TeMe «KBaapaTnynas
(dbyHKIHSA, ee TpaduK U CBOHCTBA»
38 18 11.12 Kontpoasnas paGora Ne2 mo Teme
«KBagparuunas pyHkuus, ee rpaguk u
CBOMCTBa»
§12. Pemmenue KBaJApaTHBIX HepaBeHCTB (6 YacoB)
39 19 13.12 AJNTOpUTM pelieHHs] KBaJAPATHBIX Pewams KBagpaTHbIe
HEPaBEHCTB HEPABEHCTBA, UCIOJIb3Y
0 55 15 5 CXEMY PACIOJIOKEHUS
. SIICHNE KBAJPaTHBIX HEPABEHCTB MapaGOITBI OTHOCHTENHHO
u a0dcuucc.
41 21 18.12 Pemenue kBagpaTHBIX HEPABEHCTB ocu abeuwce
42 22 25.12 Pemenwnie kBaipaTHBIX HEPABEHCTB
43 23 27.12 3aj1aHus, CBOJALIMECS K PELICHUTO Onucwvieams TpapuuecKuii
KBaJIpaTHBIX HEPABEHCTB METOJ peICHNS CHCTEMBI
JIBYX YPaBHEHUH C ABYyMs
44 24 29.12 3amaHus1, CBOJSIINECS K PEIICHHIO TIEPEMEHHBIMH, METO]T
KBaJIpaTHBIX HEPABEHCTB MOJICTAaHOBKU U METOJ
CJIOKEHHUS [T PEIICHUS
§13. Cucremsbl ypaBHeHHii ¢ ABYMs IlepeMEHHBIMH (6 4acoB) CHCTEMBI JIByX YpaBHEHHIA ¢
15 5E 0L _ JIByMsI IEPEMEHHBIMU, OJTHO
: I'paduueckuii METON pEIIEHUS] CUCTEM 13 KOTOPBIX HE SBJSETCS
ypaBHEHHH C JIByMs TIEPEMEHHBIMU .
46 26 17.01 Pemenue cucreMm ypaBHEHHI METOIOM
MOJICTAHOBKH
47 27 19.01 Pemenue cucreMm ypaBHEHHI METOIOM
MOJICTAHOBKH
Pewamw TexcTOBBIE 3a/1a4H,
48 28 22.01 Pemenue cucrem ypaBHEeHUN METOIOM B KOTOPBIX CHCTEMA ZIBYX
CIOKCHYS YpPaBHEHUH C JIBYMSI
MIEPEMEHHBIMU SIBJISIETCS
49 29 24.01 MeToj1 3aMEHBI TIEPEMEHHBIX TIPH PENICHAN | MATEMATHYECKON MOJETIBIO

pCajIbHOIrO mmpouecca,
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CUCTEM ypaBHEHUI

50

30

26.01

Onpenenenue KOINUECTBA pEIICHUN
CHUCTEMBbI YpaBHEHUI

§14. MaTtemaTn4eckoe MoaenpoBanne. Perenne 3a1a4 ¢ NoMoIIbI0 CHCTEM

YPaBHEHUI BTOPOii cTeneHu

Y UHTEPIpPETUPOBATH
pe3ybTaT PEIICHUS
CHCTEMBI

IIpusooumsv npumepoi
MaTeMaTHYeCKUX MOJeIcH
peaTbHBIX CUTYAIIHH;
MPUKJIATHBIX 3a/1a4
Onucvleams TAIbl PEIICHUS

(5 4acos) HPHUKJIATHON 3a1a4H.
51 31 29.01 MaremaTndeckass MOJENb 3aJa9H
52 32 31.01 Otansl peleHus NPUKIaJHON 3aaun
53 33 2.02 Pemenne nmpuKiTagHbIX 33124 C TOMOIIBIO
CHCTEMBI YPaBHEHHI C TBYMS
HepeMEHHBIMHU
54 34 5.02 Perienne 3a1a4 ¢ TIOMOIIBIO CUCTEM
YpaBHEHUH BTOPOH CTENEHU
55 35 7.02 Penrenue 3aga4u ¢ MOMOIIBIO CHCTEM
YpaBHEHUH BTOPOU CTENEHU
56 36 9.02 OO630pHBIE  ypok 1O Teme «PemeHue
KBa/IpaTHBIX HEPABECHCTB»
57 37 12.02 KonrtpoJsbHast padora Ne3 o reme
«PelieHue KBaJpaTHBIX HEPABEHCTB.
CucreMbl ypaBHeHHUIl ¢ IBYMS
nepeMeHHbIMI
I'naea 3. Inemenmul npuxknaonoii mamemamuxu (15 uacoe)
§15. IIpoueHTHbIE pacueThl (2 yaca) IIpusodumu npumepoi.
HpI/I6HI/I)KéHHbIX BCJINYHH;
58 1 1402 HpOHeHTHBIe pacyeTsl HUCIIOJIb30BaHUA KOM6I/IHaT0pHBIX
IIpaBuJI CyMMBbI U TIPOU3BCACHMUS,
59 2 1602 HpOLIeHTHBIe pacuers CJIy4YanHbIX CO6LITI/II/I, BKJIrO4Yas
JAOCTOBCPHBIC 1 HCBO3MOXKHBIC
16. AG 1 COOBITHSI; OTTBITOB C
§16. AGconroTHas M OTHOCHUTeIbHAs MOrpemHocTH (1 4ac) DABHOBEPOATHBIMH HCXOIAMEL
MPEACTABIICHUA CTATUCT. JaHHBIX
60 3 19.02 AGCOIIIOTHAS U OTHOCHUTENBHAS B BHJIe TaGJINIL, MArpaMM,
MHOIPELUIHOCTHA rpaduKoOB; HCIIOJIE30BAHMS
BEPOSITHOCTHBIX CBOMCTB
§17. OcHoBHbIE IpaBUJIa KOMOMHATOPUKH (3 yaca) OKPYIKAIOUINX SBIICHUH.
Dopmynuposams:
61 4 21.02 KomOuHnaropHoe npaBuio cyMMbl onpeoenenusl: abCOTOTHOM .
MOTpEeIIHOCTH, OTHOCUTCIIbLHOU
[OrPELIHOCTH, OCTOBEPHOTO
62 5 23.02 KomOuHnaropHOe npaBuiio Npon3BeeHus COBBITHS, HEBOSMOSKHOTO
CO6I)ITI/I$I; KJIaCCUYECKOC
63 6 26.02 KomOunaropHOe npaBuiio Nponu3BeeHus

OIIPEACIICHNUE BEPOSITHOCTH,
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§18. YUacToTa 1 BepOSITHOCTH CJIYy4aiiHOr0 cOOBITHS (2 Yaca)

npasuna: KOMOMHATOPHOE
MPABUJIO CYMMBI, KOMOMHATOPHOE

64 7 28.02 YacrtoTa v BEpOSITHOCTh CIIy4aliHOT'O UpaBHJIO MPOU3BE/ICHNS.
[MosicHATE ¥ 3anUCBHIBATH HOPMYITY
CO6I)ITHH CJIOKHBIX IMPOICHTOB. HpOBOHI/ITL
" IMPOUCHTHBIC paC‘IéTLI C
65 8 2.03 YactoTa 1 BEpOSATHOCTh CIIy4aitHOTO HCTIONB30BAHHEM CIIOYKHBIX
COOBITHS HPOIIEHTOB.
Haxooums TOYHOCTH
§19. Knaccnueckoe onpenesieHue BeposiTHOCTH (2 yaca) HpHUOIIKEHHS 110 TAOIHLE
MPHUOIIVIK. 3HAUEHUH BEJTMIUHEL.
66 9 5.03 Krnaccudeckoe ompe/ieNieHie BeposSTHOCTH | VICTIOMB30BATE PasiiHbIe GOpMbL
3aIIiUCHU HpI/I6JII/DK. 3HAYCHUA
67 10 7.03 Kiaccuueckoe Ompe/ie/IcHie BEPOSTHOCTH | oo 1 TAHbL Ouenuats npuOMwK.
3HAYCHUC BCIIMYUHBI.
IIpo6ooums OTBITHI CO
§20. HauanbHble cBeleHUsI 0 cTaTHCTHKeE (3 1aca) CITyYAHHBIME HCXOTAMH.
[osicHATH ¥ 3amUCHIBaTH (hopMyITy
68 11 12.03 Co6op nanHbIx. CrIOCOOBI ITPEICTaBICHUS HAXOJK/ICHHS YaCTOTBI CIIy4aifHOTO
JTAHHBIX U UX aHaJIu3 coObITHA. OIUCHIBAaTh CTATHUCTHY.
OLICHKY BCPOATHOCTHU CIIYyHaUHOT'O
69 12 14.03 CraTtuctryeckue XapakTepUCTHKH TS coObiTi. HaxonuTs BeposTHOCTD
cnyqaﬁﬂoro COOBITHSA B OIBITAxX C
aHaiusa aHHbIX PAaBHOBCPOATHBIMH UCXOAAMH.
70 13 16.03 Pemrenre cTaTUCTHYECKHUX 33134 f&ﬁiﬁiﬁ?}fﬂf%&foﬁ;ﬁiH;ﬁq)-
IIUIO B BUIC Ta6HI/IH " Juarpamm.
71 14 21.03 OO030pHBIN YPOK IO TeME « IIEMEHTBI U3BnexaTh HHO-1UIO U3 TAGIHIL U
NPHUKIaJHOA MAaTEMATHKI Auarpamm. Haxoxuts n
NIPUBOJUTE IIPUMEPBI UCIIOIB3-5
CTAaTUCTHYCCKUX XAPAKTCPUCTHUK
COBOKYITHOCTH AaHHBIX: CpEAHEC
72 15 19.03 KounTtpoannas padora Ned o Teme ;z?g:}zlne’ MOJa, pasmax, Mejmata
«DJIeMeHThI IPUKJIATHOW MaTEeMATHKHY P
I'nasa 4. Yucnoevie nocneoosamenvrocmu (17 uacos)
§21. Yucaosbie nocaenoBareabHocTH (1 yac) Tlpugooumenpumepsvi: OCIEO
BaTEJIbHOCTEH; YMCIIOBBIX
73 1 23.03 YucaoBeIe MOCIEA0BATEILHOCTH [IOCJIEI0BATENBHOCTEN, B
YaCTHOCTH apu(PMETHIECKON U
§22. Apudmernyeckas nporpeccus (4 yaca) FEOMETPUYECKOM IIPOrPECCUil;
HCITOJIB30BAHUS
74 2 2.04 Apudmernueckast Iporpeccus MOCJIEIOBATEILHOCTEH B
peaNbHOM KU3HU; 3a/1a4, B
75 3 4.04 ApI/I(bMeTI/IT-IeCKaSI mporpeccus KOTOPBIX pacCMaTPUBAIOTCS
CYMMBI C O€CKOHEUHBIM
76 4 6.04 Apudmernueckast Iporpeccus YUCITIOM CJaTraeMbIX.
Onucvigamu: TIOHITHE
77 ) 9.04 ApudmeTrueckas Iporpeccus IOCIIEI0BATEILHOCTH, YIEHA
MTOCJIETOBATEIFHOCTH, CIIOCOOBI
§23. Cymma N nepBbIX 4ieHOB apugmMeTnyeckoii mporpeccuu (3 yaca) 3a/1aHUS TTOCIIE0BATEIBHOCTH.
Boiuucnsamo qnern
78 6 11.04 CyMMa n NEPBLIX YJICHOB MOCJICI0BATEIILHOCTH,
apudmeTnyeckon mporpeccun 3aJaHHON (OPMYIIOi N-TO
YJIeHa WJIM PEKYPPEHTHO.
79 7 1304 CyMMa n NEPBLIX YJIICHOB d)opMyﬂupogamb;
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apu(METHIECKOH Mporpeccuu onpedenenust: apuPMeTHIECKO
i mporpeccuu,
80 8 16.04 CymMa N TIepBhIX YWICHOB FCOMETPHYCCKON IIPOTPECCHU;
apudmeTnyecKol mporpeccun C60UCM6Ea YICHOB
reOMETPUUYECKON U
§24. I'eomeTpuyeckas nporpeccus (3 yaca) apu(MeTHIECKON MPOrpecCHil.
3aoasams apuPMETHUECKYIO H
81 9 18.04 I'eomeTpuyeckas nmporpeccus TCOMETPHYECKYIO MPOrPECCHU
PEKYpPPEHTHO.
82 10 20.04 I'eomeTpryeckas mporpeccus 3anucwvieame 1 nosacuame Ghop
MYJIBI OOIIETO YlieHa
83 11 23.04 I'eomeTpryeckas mporpeccus apudMeTHIecKor 1
reOMETPUUYECKOM MPOTrPECCHil.
§25. Cymma N nepBBIX 4I€HOB reOMeTpHYecKoil mporpeccuu 3anucwisams u 0okazvieamy.
(bOpMyJIBI CyMMBI N MIEPBBIX
(2 gyaca) YIIEHOB apU(PMETHIECKON U
FEOMETPUYECKOH IIPOIPECCUlt;
84 12 25.04 CyMMa N nepBbIX YWIEHOB F€OMETPUUECKON | (hOpMYJIBI, BHIpaXKaroIHe
MIPOTPeCcCUum CBOICTBA WICHOB
apumMeTnaeckoit u
85 13 27.04 CyMMa N epBBIX YWICHOB TEOMETPUYECKON | TEOMETPUYECKON IPOTrPEeCCHid.
nporpeceun Buiuucaamos cymmy
OECKOHEYHO! TreOMEeTPHIECKON
§26. Cymma GeckoHe4YHOI reoMeTpuyeckoii mporpeccuu (2 yaca) IPOrPeCcCHH, y KOTOPOH | g | <
1. [IpencrapiiaTh OECKOHEYHBIC
86 14 30.04 CyMMma 6eCKOHEUHOH reOMETPHUYECKOM MEPHOUIECKHE APOOH B BHC
nporpeccu OOBIKHOBCHHBIX
87 15 4.05 CymMa OeCKOHEYHOI TeoMeTpHYECKOM
porpeccuu
88 16 7.05 O0630pHBIii Ypok 10 TeMe «UncioBble
MOCJIE/IOBATENILHOCTH
89 17 11.05 Kontpoasnasa paGora NeS mo Teme
«YncnoBbie NOCIe10BATETHHOCTH »
Iloemopenue u cucmemamu3ayus yuedoHo20 mamepuaia
(9 uacos)
90 1 14.05 JleiicTBYSI ¢ palliOHATILHBIME APOOSMH
91 2 16.05 CBOICTBA CTEIEHHU C I[EJIBLIM ITOKA3aTEIEM
92 3 18.05 CaoiicTBa apr(h)METHIECKOTO KBaPATHOTO
KOPHSI
93 4 21.05 Ksanpatssie ypaBaenus. Teopema Bueta
94 5 23.05 CucTemMBbl TMHENHBIX HEPABEHCTB C OJTHOM
[IepeEMEHHON
95 6 25.05 KBagpatuunas ¢ysnkuus, ee rpahuk u
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CBOIiCTBa

96 7 9.03 Pemienne kBagpaTHBIX HEPABEHCTB

97 8 2.05 CucreMsl ypaBHEHHI c JIBYMSI
HepeMEHHBIMU

98 9 9.05 DeMeHTHI IPUKJIATHOW MaTeMaTUKU

99 10 DJIEMEHTHI PUKJIaIHOM MAaTEMAaTHKH

100 11 DJIEMEHTHI MPUKJIAIHON MATEMATHKH

101 12 DNIeMEeHTHI MPUKIIATHON MaTEMaTHKH

102 13 IT DnemeHTH MPUKIATHON MATEMATHKH
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Omnucanue y‘IG6HO-MeTOI[I/I‘-ICCKOFO N MaTCpHUaJIbHO-TCXHUYICCKOI'O oOecrneyeHus
O6p330BaTeJIBHOFO mnponecca 1o

IpeaMeTy

1. O6pasoBaTenbHblt  —nNopTan  «POCCUIACKAss  3NEKTPOHHaA  LWKoNa»-
https://resh.edu.ru/

O6paszoBaTesibHbIN NOPTaN «A-KNaccy - https://www.yaklass.ru/

Obpa3oBaTesibHble TeCTbl - https://testedu.ru/

Online Test Pad - https://onlinetestpad.com/

Buaeo-ypoku ¢ calTa- https://www.youtube.com/

Peury OI'D 2020- https://math-oge.sdamgia.ru/
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