MUHHUCTEPCTBO NPOCBEIIEHUA POCCUCKOMN ®EJEPAIIAN

MuHucTepcTBO 00pa3oBanus U Hayku PecnyOoamkn UHrymerus

n%@_‘%ﬁ AOOKYMEHT NOANMMCAH
%ﬁm@é SQNEKTPOHHOW NOANNCLIO

CepTudukat: 00867D1997C8E8B158A9FB69IDE1296F65C
Bnapeneuy: Eenoesa Xean AnvesHa
Devicteutener: ¢ 03.02.2023 go 28.04.2024

PABOYASA ITPOI'PAMMA

OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

Y4eOHOro npeamera
«AJredpa»

(mnst 5-9 ximaccoB 00pa3oBaTENbHBIX OPraHU3aAINN)

2022



OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O KYPCA "AJITEBPA"

Pabouas mporpamma mo yueObHomy Kypcy "Anredpa" mis oOydarommxcs 7-9 kinaccoB pazpaboTaHa Ha
ocHoBe Denepa’IbHOI0 rocy1apcTBEHHOI0 00pa30BaTEebHOIO CTaHJApTa OCHOBHOIO O0IIEro o0pa3oBaHUs ¢
Y4€TOM U COBPEMEHHBIX MHPOBBIX TPeOOBaHUIl, MPEABABISIEMBIX K MaTeMaTHUYeCcKOMYy OOpa3OBaHMIO, U
TpaauLUi pOCCHICKOro 00pa3oBaHMsI, KOTOpbIe OOECIEeUMBaIOT OBJAJACHHE KIIOYEBBIMU KOMIIETCHLIUSIMU,
COCTaBJISIIOUIMMH OCHOBY Ul HENPEPHIBHOTO O00pa30BaHUS M CAMOPa3BUTHUS, a TaKkKe IEJIOCTHOCTh
OOIIEKYJIBTYPHOTO, IMYHOCTHOTO W TO3HABATENFHOTO Pa3BUTUs O0ydaromuxcsa. B mporpamMmme ydreHsl uaeu
1 nonoxeHus: KoHnenuuu pa3BuTHsS MareMaTudeckoro oOpasoBanus B Poccuiickoit @enepanuu. B smoxy
uudpoBoit Tpanchopmanuu Bcex cdep UeIOBEUECKOM AesITeNbHOCTH HEBO3MOXHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOM MaTeMaTH4yecKoi MOATOTOBKU. YK€ B ILIKOJIE MaTeMaTHKa CIYXKHUT
OMOPHBIM TPEIMETOM JUISI M3YYEHHUS CMEXKHBIX IUCIHIUIMH, a TOCJIE MIKOJbl PealbHON HEOOXOIMMOCTHIO
CTaHOBHUTCS HENpPEphIBHOE 00pa3oBaHMEe, 4YTO TpeOyeT TONHOICHHON 0a30Boii 001Ie00pa3oBaTeIbHON
MOATOTOBKH, B TOM YHCII€ U MATEMAaTUYECKOM.

3710 00yCIOBIEHO TE€M, YTO B HAIIM JHHU PACTET YUCIO Mpodeccuil, CBA3aHHBIX C HEMOCPEACTBEHHBIM
MPUMEHEHUEM MAaTeMAaTUKH: U B chepe SKOHOMHKH, U B OM3HECEe, U B TEXHOJOTUUYECKUX 00IACTsIX, U JaXKe B
ryMaHUTapHbIX cdepax. Takum o0pa3oM, Kpyr HIKOJIBHHMKOB, JUISI KOTOPBIX MaTeMaTHKa MOXET CTaTb
3HAYMMBIM MTPEIMETOM, PACIIHPSACTCS.

[IpakTuyeckas TMOJIE3HOCTh MaTeMaTUKU OOYyCIOBJIEHA TEeM, 4YTO €¢ TNPEeIMETOM SBISIOTCS
(byHIaMeHTaJIbHbIE CTPYKTYPBI HALIIETO MUPA: IPOCTPAHCTBEHHBIE JOPMBI U KOTUUECTBEHHBIE OTHOILICHUS OT
MPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM ONBITE, MO IOCTATOYHO CIIOKHBIX, HEOOXOIMMBIX ISt
Pa3BUTHS HAYYHBIX U MPUKIATHBIX HJeH. be3 KOHKpEeTHBIX MaTeMaTHYeCKUX 3HAHHUNA 3aTPYAHEHO TIOHUMaHNE
MPUHIIMIIOB yCTPOMCTBA M HCIIOJIB30BAHUS COBPEMEHHOM TEXHHUKH, BOCIPUATHE M HWHTEPIpETALHS
pasHOOOpa3HOM  COIMAIbHOM, HSKOHOMHMYECKOW,  IMOJUTHYECKOW  HH(opManuu, ManodddekTuBHa
MIOBCEIHEBHASI MPAKTUYECKAsl IESITEIbHOCTh. KaIOMy UYeOBEKY B CBOCH XH3HH MPHXOIUTCS BBHITOJIHATH

PacueThl U COCTABIISITh AITOPUTMBbI, HAXOAUTh U IPUMEHSTH (POPMYIIbI, BIAAETh MPAKTUYECKUMU TPUEMAMU



TEeOMETPUUECKUX H3MEPEHUH M IOCTPOEHUH, 4YMTaTh HH(OPMALUIO, MPEICTaBICHHYIO B BUIE Tabiul,
auarpaMM M TpauKoOB, >KUTh B YCIOBHMSX HEONPEACICHHOCTH U IOHMMAaTh BEPOATHOCTHBIA XapakTep
CITy4alHBIX COOBITHMA.

OnHOBpPEMEHHO ¢ pacIipeHreM cdep MPUMEHEHHs] MaTeMaTHKHA B COBPEMEHHOM 00111ecTBe BCe Oosiee
Ba)XHBIM CTAaHOBUTCS MAaTEMaTHYECKUH CTHIIb MBIIUICHUS, TPOSBISIONIUICS B ONPEACICHHBIX YMCTBEHHBIX
HaBbIKax. B mpouecce u3ydeHHss MaTeMaTHMKM B apceHal IMPUEMOB M METOJOB MBIIUIEHHUS 4EIOBEKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS HHAYKIUSA W AeIyKius, o00OIIeHHWe M KOHKpPETHU3alus, aHaiu3 |
CHHTE3, KJacCU(UKalMg M cHUcTeMaTu3auus, adbcrparupoBaHue U aHanorus. OObEKThl MaTeMaTHYeCKUX
YMO3aKJIIOYEHUH, MpaBUiIa HMX KOHCTPYMPOBAaHUS pPACKPBIBAIOT MEXaHM3M JIOTHMYECKUX IOCTPOCHMH,
CIIOCOOCTBYIOT BBIPa0OTKE yMeHHs (hOpMYyIHUpOBaTh, OOOCHOBHIBATh M JIOKA3bIBATh CYKICHUS, TEM CAMbIM
Pa3BUBAIOT JIOTUYECKOE MbINUIeHHE. Benymas ponp NpPUHAAICKUT MaTeMaTuke W B (OPMHPOBAHUU
AJITOPUTMUYECKON KOMIIOHEHTBI MBIIIJIEHNS U BOCIIMTAHUM YMEHHMH J1eHiCTBOBATh IO 3aJlaHHBIM aJIFOPUTMaM,
COBEpPILIEHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATh HOBbIE. B Iponecce pemenus 3ajady — OCHOBON y4eOHOH
NESITeIbHOCT Ha YpPOKaxX MAaTeMAaTUKH — pa3BUBAIOTCS TAaK)Ke TBOpYECKas M IMpPHUKJIaJHAs CTOPOHBI
MBIIICHUS.

OOyueHne MaTeMaTHKE J1aéT BO3MOXKHOCTb Pa3BUBATh y OOydaloOLIUMXCSl TOUYHYIO, PAllMOHAJIBHYIO U
MH(POPMATUBHYIO pedb, YMEHHE OTOUPATh Haubosee MOIXOAIIUE A3bIKOBbIE, CHMBOJIMYECKHE, I'paduuecKre
CpeZACTBa /sl BBIPAXKEHUS CYXKACHUHN U HATJISIIHOTO UX MTPEICTABICHMS.

Heo06XxoauMbIiM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAHWHU SIBJSIETCS OOIIee
3HAKOMCTBO C METOJIaMU MO3HAHUS JIEHCTBUTEIBHOCTH, MPEACTABICHUE O IPEAMETE U METOJaX MaTEMATUKH,
UX OTIMYUM OT METONOB APYTrMX E€CTECTBEHHBIX M I'YMAHHUTapHBIX HayK, 00 OCOOEHHOCTSAX IPUMEHEHUS
MaTEeMaTHKH JUIsl pellieHUs] HayyHbIX U NPUKIAJHBIX 331a4. Takum oOpa3oM, MaremaTHyeckoe o0pa3oBaHHe
BHOCHT CBOH BKJIaJ B pOpMHUpOBaHUE OOIIEH KyIbTYphl UEJIOBEKA.

N3ydyeHne maTeMaTHKH TakKe CIIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHHUIO UE€IOBEKA, MOHHMAaHUIO
KpacoTbl U M3SIIECTBA MAaTEMAaTUYECKUX PACCYKJEHUH, BOCHPUATUIO T€OMETPUUYECKHX (OpPM, YCBOECHHUIO
UJeu CUMMETPHH.

HEJA N3YYEHUS YYEBHOI'O KYPCA "AJITEBPA"

Anrebpa sBIse€TCS OJHHUM U3 ONOPHBIX KYpPCOB OCHOBHOM INIKOJBI: OHa OOECIeYMBAET H3y4YeHHE
JOPYTUX IUCUUIUIMH, KaK €CTECTBEHHOHAYYHOI'O, TaK M F'YMaHUTApHOIO LIMKIJIOB, €€ OCBOEHUE HEOOXOIUMO
JUIs TIPOJOJKEHHMs] O00pa3oBaHUsS U B TIOBCEJHEBHOM »KM3HU. Pa3zButue y oOydaromuxcsi Hay4HbIX
NPEJCTaBICHUA O TMPOUCXOXKICHUM M CYIIHOCTH airedpandeckux abcTpakuui, crmoco0e OTpakeHus
MaTeMaTHYeCKOM Haykoil SBJIEHMH M TPOIECCOB B MPHUPOAE M OOILECTBE, POJU MaTEeMAaTUYECKOTO
MOJIETUPOBAaHUS B HAyyHOM TO3HAHUM U B IMPaKTUKE CHocoOCTBYeT (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUS U KaUeCTB MBIIIJICHHUS, HEOOXOAUMBIX JIJIsl afaNTalliid B COBPEMEHHOM IIU(POBOM OOLIECTBE.
W3yuenune anreOpbl €CTECTBEHHBIM OOpa3oM oOecleurBaeT pa3BUTHE yMEHHUs HaO0JaTh, CpaBHHUBATb,
HaXO/JUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBaTh CBOM JICHCTBUSI M BBIBOJBI, (OpMYIUpOBaTh yTBepkaeHUs. OcBoeHHE Kypca airedpsl
o0ecrieurBaeT pa3BUTHE JIOTMUECKOTO MBbIIUIEHUS OOYYaroIIMUXCS: OHU HCIOJIB3YIOT JI€AyKTHUBHBIE H

HHAYKTHUBHBIC PACCYXKICHUA, OGOGH.IGHHC 1 KOHKpCTHU3aluko, a6CTpaFI/IpOBaHI/IC 1 aHAaJIOT'HIO. O6yquHe



anreOpe MpennojaraeT 3HAYUTENbHBIH OOBEM CaMOCTOSATENIBHOW NEATENbHOCTH OOy4aroIuxcs, MO3TOMY
CaMOCTOSITENIPHOE pEIICHHE 3a/ad EeCTECTBEHHBIM 00pa3oM SBISIETCS pealu3aluedl e TeTbHOCTHOTO
MpUHIUTIA O0YICHHS.

B cTpykType nmporpamMmel yueOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHUMAIOT
COJIEPKATEIbHO-METOUUECKHE JIMHUU: «Hucna U BBIUHCIICHUS; «Anrebpanueckue
BBIpKEHUSA»; «YpaBHEHUs U HepaBeHCTBay; «DyHkuum». Kaxnas u3 aTux comep aTelbHO-METOIUYECKUX
JUHUNA pa3BUBACTCSA Ha MPOTSHKCHUH TPEX JIET M3YyYEHHs! Kypca, €CTECTBEHHBIM O0pa3oM IEperieTasch U
B3aUMOJICHCTBYS C APYTUMH €ro JIMHUAMH. B Xozne u3yueHus kypca oO0ydaroluMcs MPUXOANUTCS JIOTHUECKU
paccykaaTh, HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN A3bIK. B CBS3M € 3TUM Lie1ec000pa3HO BKIIOYUTH B
IIPOrpaMMy HEKOTOpBbIE OCHOBBI JIOTMKH, IIPOHU3BIBAIOLME BCE OCHOBHBIE pa3/ieibl MATEMaTHYECKOTO
00pa3oBaHMs M CIIOCOOCTBYIOIIME OBJIQJCHUIO OOYYAIOUIMMHUCS OCHOB YHHBEPCAJIHLHOIO MAaTEeMaTHYECKOTO
a3blka. TakuMm 00pa3oM, MOXKHO YTBEpXkJaTh, 4YTO COJAEPIKATEIBHOW U CTPYKTYPHOH OCOOEHHOCTBIO
Kypca«Anredpa» sBISIETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxxanve nMHMM «YMcaa M BBIUMCIEHUS» CIY)KUT OCHOBOM JJIs JajbHEHUIIEro H3y4eHUs
MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTUIO Y OOYYarOIIMXCsl JIOTHYECKOTO MBILIUICHHSI, (POPMUPOBAHUIO YMEHUS
[I0JIb30BAThCA AJNTOPUTMAaMHU, a TaKKe IPUOOPETEHUIO MPAKTUYECKUX HAaBBIKOB, HEOOXOAMMBIX JUIS
MIOBCEIHEBHOM JKM3HU. Pa3BUTHE NOHATHUS O 4YKCIE B OCHOBHOW IIKOJE CBSA3aHO C palMOHAIbHBIMU U
UppalMoOHAIbHBIMU YHCIaMH, (OPMHUPOBAHUEM HPEICTABICHUNH O JEHCTBUTEIBHOM YHCIIE. 3aBeplieHue
OCBOEHHUS YHUCJIOBOM JMHUU OTHECEHO K CcTaplieMy 3BE€HY 00Iero oopa3oBaHHUsl.

CopepxaHue JBYX aJireOpandeckux JUHUM — «Aredpandeckue BbIPaKEHU» U «Y paBHEHUSI U
HEpPaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y O0YUAIOIIMXCSl MATEMAaTUYECKOI' 0 anmapara, Heo0X0AUMOTro
JUIs pellieHus 3a7a4 MaTeMaTHKH, CMEXHBIX IPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4. B 0CHOBHOI
IKOJIe Y4eOHbII MaTeprall TpyNIHUpPYyeTCs BOKPYT palllOHAIbHBIX BbIpaXXeHHU. Airedpa AeMOHCTPUPYET

3HauUEHUE MaTEMAaTUKH KaK SI3bIKa JJIs IOCTPOEHUSI MaTEMATUYECKUX MO/, ONTMCaHUs ITPOLIECCOB U
SBJIGHUH peanpHOro Mmupa. B 3amaunm oOyueHuss anredOpe BXOIAT TakKe JalbHEHIIee pa3BUTHE

QITOPUTMUYECKOTO MBIIIJIEHNS, HEOOXOIUMOTr0, B YACTHOCTH, JUIsl OCBOEGHUS Kypca MH()OPMaTHKH, U

OBJIa/ICHUE HaBbIKaMHM JIelyKTUBHBIX paccyxaeHuil. [I[peobpazoBanne CMMBOJIBHBIX (hOpPM BHOCUT CBOM

crielu(pUUEecKHil BKJIaJ B pa3BUTHE BOOOpAKEHUsI, CHOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Copepxanue QpyHKIMOHAIBHO-TpahUYECKOW JTUHUM HAIlleJIEHO HA MOJIY4YeHHE IIKOJIbHUKAMHU 3HAHUI
0 (DyHKIMSIX Kak BaKHEWIIed MaTeMaTH4eCcKOH MOJAenH JUIsl OMMCAHUS M MCCIEJOBAaHUS Pa3HO OOpa3HBIX
IIPOLIECCOB U SIBIEHUI B mpupojae M obmectBe. M3yueHune 3Toro marepuana CrocoOCTBYET Pa3BUTHIO Y
oOyyaroluxcsi YMEHHsSl HCIOIb30BaTh pa3JIMYHbIE BbIPA3UTENIbHBIE CPEACTBA SI3bIKa MAaTEMaTUKU —
CIIOBECHBIE, CHMBOJIMYECKHE, Ipaduyeckue, BHOCUT BKJIaA B (OPMHUPOBAHHME NPEJICTABICHUH O POIU
MaTeMaTHKHU B Pa3BUTUH LUBUWIN3ALUU U KYJIbTYPBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo ywyeOHOMYy miiaHy B 7—9 kiaccax wu3ydaeTcsi y4eOHBIM Kypc «Aunredpa», KOTOPBIH
BKJIIOYAET CJEIYIOIME OCHOBHBIE pa3fieibl cojaepkaHus: «Yuciaa M BbIUMCIEHUS», «AnreOpandeckue

BBIPAXKCHUS, ((ypaBHeHI/IH " HCPABCHCTBAY, ((CDYHKI_II/II/I».



VYueOHbIi MJ1aH HAa U3YYCHHUE alreOpbl B 7—9 Kiaccax OTBOAUT HE MeHee 3 yueOHBIX YacoB B
HEJIENIO B TEUEHUE KaXKJ0T0 To/1a 00y4YeHHUs, BCEro 3a TpU roaa o0yueHus — He MeHee 306 yueOHBIX YacoB.

YUYET BOCIIUTATEJBHOI'O IOTEHLHUAJIA YPOKOB

Vcnonb30BaHne BOCTIUTATEIbHBIX BOSMOXKHOCTEH OpraHU3allii ypoKa Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs IPEATOIaraeT:

1 TlommepxaHue uWHTEpeca K YUEHHUIO, K TPOLECCY IO3HAHMs, AKTHBHM3ALUU I103HABATEIHHOM
JeSTEILHOCTH 00YYarOIIHXCS.

2. Bocnutanue co3HaTeNbHOM JUCHMIUIUHBI (YMEHHME Y4YWTENsl MOKa3aTh BaXXHOCTh Yy4eOHO-
M03HABATENIBHOMN 1EATEIbHOCTH, Y4€OHOM U TPYAOBON TUCIUIUIUHEI).

3. ®opmMupoBaHHE YMEHHUI M HABBIKOB OPTaHM3ALMHU yYAIIUMUCS CBOCH NEATENbHOCTH (OpraHU3alHs
CaMOCTOSITENTLHOW Pa0OThI y4yalluxcs, COOJIIOJICHHE TEXHUKM O€30HMacHOCTH M TUTMEHHYECKUX MPaBUIL,
CBSI3aHHBIX C OCAHKOW U OpraHuzanuen padbouero Mecra).

4. BocniutaHue KyJbTypbl OOIIEHHUS (OpraHu3aiusi OOIICHHs Ha YpoKe, (OPMHPOBAHUS YUUTEIEM
YMEHUH CITyIIaTh, BBICKAa3bIBAaTh U QpTYMEHTHPOBATh CBOS MHEHUE).

5. @opmupoBaHWE € pa3BUTHE OICHOYHBIX YMEHHH (KOMMEHTHPOBAHHE OILICHOK YYHTEIIEM,
00CYyXKJIeHHE OLIEHOK C yYallMMHCS, KOJUIEKTUBHOE OIICHUBAHKE, B3aMMOIIPOBEPKA U OLIEHWBAHUE JAPYT Ipyra
yUYaAIIIMHUCS).

6. BocriuTanne ryMaHHOCTH (XapakTep OTHOUICHUH «YYHTENb — YYCHUK), PETYIHMPOBAHNE YUUTEIEM
OTHOIICHUN MEKIY YUAIIMHUCH).

BocnurarensHbiii moTeHIMAN peaMeTa «Anredpay peaausyercs 4epes:

- moOy>KJIeHUE MIKOJIBHUKOB COOIOAATh Ha YPOKE OOIIENPUHSATHIE HOPMBI MIOBECHUS, MTPaBHIia
OOIIEHUS CO CTApIIUMU (YUYUTESIMH) U CBEPCTHUKAMU (LIKOJIbHUKAMH), IPUICPKUBATHCS MPUHITUIIOB Y4eOHO
JTMCHIUTUIMHBI ¥ CAMOOPTaHU3aIIH;

- MIPUBJICYCHIEC BHUMAHNS IIKOJHHUKOB K IIEHHOCTHOMY acCTIeKTy H3y4aeMbIX Ha YpOKax SBJICHHUH,
OpraHm3alys ux paboThl ¢ MOJy4yaeMOl Ha ypOKe COLMaIbHO 3HAYMMON nH(popMalnel — MHUIIMUPOBAHKE €€
00CYXIIeHUs, C BBICKAa3bIBAaHMSMH YYAIIUXCS CBOMX MHEHHH 10 €€ TOBO/Y, BBIPAaOOTKOW CBOETo K HeH
OTHOILICHHMS, B TOM YHCJIE C TPUMEHEHNEM HHCTPYMEHTA NOIep>KaHUsl MOTUBAIIMM M CAMOOPTaHU3alHH;

- BOCIIMTAaHHE MaTEMATUYECKOU KyIbTYpHI;

- WHUIIMAPOBAHUE W TOJICPKKY HCCIEIOBATEIBCKON JEATEIEHOCTH O0YJarOIIUXCsS B PaMKax
peanu3ani UMH WHIUBUAYAIBHBIX W TPYIIOBBIX HCCIIEAOBATEIBCKUX MPOEKTOB, YTO JACT OO0YYarOIIUMCS
BO3MOYKHOCTh TIPHOOPECTH HAaBBIK CAMOCTOSTEIBHOTO PEHICHHS TEOPETUYECKOH TPOOIeMbl, HaBBIK
reHepUpOBaHUS M 0pOpMIICHHUS COOCTBEHHBIX HJIEH, HABBIK YBAXXKUTEIHHOTO OTHOIICHUS K UYKUM HJESM,
oopmieHHBIM B paboTax Apyrux HCCienoBaTeNeld, HaBbIK MyOJIMYHOTO BBICTYIUICHHS TIepea ayIauTOpueH,
apryMEHTHPOBAaHUS M OTCTAaUBaHUS CBOCH TOUKH 3pEHUS;

— OpraHu3alys mpeIMeTHbIX 00pa30BaTeIbHBIX COOBITUH (ITPOBEIEHUE TPEIMETHBIX HEelemb) AJIs
00yJaroImuXcs C IeTbI0 pa3BUTHSI TTO3HABATEIILHOM M TBOPUECKOW aKTUBHOCTH, HHUITUATHBHOCTHU B PA3JIMIHBIX
cepax NpeAMETHON NEATENBHOCTH, PACKPBITUS TBOPYECKUX CHOCOOHOCTEH, O0ydaromuxcs C pPa3HBIMH

O6pa30BaTeJ'IBHBIMI/I HOTpC6HOCTHMI/I U MHAUBUAYAJIbHBIMU BO3MOKHOCTAMU,



- MpOBe/IeHUE YUEOHBIX (OJMMITNA/, 3aHUMATEIIbHBIX YPOKOB U YPOKOB-HUCCIIEOBAHUN U JIp.)
y4eOHO-pa3BiIeKaTeIbHBIX MEPONPUATHH (KOHKYpca-urpbl «lIpeamMeTHbIil KpoccBOpaA», TypHUpa «CBOSI UTpay,
BUKTOPHHBI, KOHKYpCa ra3eT U pUCyHKOB M JIp.);

- ucnonb3oBanne MWMKT w  JOUCTaHIMOHHBIX 00pa3oBaTeNbHBIX TEXHOJOTMHA 0O0ydeHwus,
00eCTIeYNBAIOIIUX COBPEMEHHBIE AKTUBHOCTH OOyYaromuxcs (IpOrpaMMbI-TPEHAXKEPhI, TECTHI, 3a4eThl B
JIEKTPOHHBIX PUIIOKEHUAX, MYJIbTUMEAUNHHBIE TpEe3eHTalluu, OOydarolue CalThl, YPOKHM OHJIAMH,
BUJICOJIEKIINH, OHJIAH-KOH(EpEeHIUH U Ip.);

- opranuzanysi OOy4eHHMsS C HCIIOJIb30BAaHUEM HETPAIUIMOHHBIX Croco0oB («CmemaHnHoe
ob0yueHue», «llepeBepHyTblil Kiacc»), aKTUBU3UPYIOIIMX 3aWHTEPECOBAHHOCTh Y4YEHHMKOB. OHM ydwarcs
CaMOCTOSITEJIHO pelaTh TEOPETHYECKHE IPOoOJIeMbl, 'eHepUpoBaTh U OPOPMIISTH COOCTBEHHBIE MJEH U
YBaXXUTEJIBbHO OTHOCUTBHCS K UIESIM IPYTHX

- OpraHu3alysl CHCTEMbI OLIEHUBAHMsI (TEXHOJIOTUS (POPMHUPYIOIIETO OLIEHUBAHUS ), IO3BOJISAIOIIAs
aKLEHTUPOBAaTh BHMMAHHWE HE TOJBKO HAa OIIEHKE pe3yJbTaTa, HO M Ha IIPOLIECCE IIOMCKA PEILCHUS.
Vcnonb30BaHue JaHHOM TEXHOJIOIMH IIOMOTaeT BKIIOUUTh YUYEHUKOB B MPOLIECC OLIEHKH COOCTBEHHBIX YCHIIUH
U NIPOEKTUPOBAHUS CBOETO PA3BUTHUSA KAK B IUIAHE aKaJEMUYECKUX 3HAHWM, HABBIKOB, TaK U MEXKIIPEAMETHBIX
yMeHHH (HanpuMep, paboTarh B KOMaH[e, 001aThCsl, BECTU JUCKYCCHIO U T. I1.).

- CO3/laHME YCIIOBUM pa3BUTUSl CYOBEKTHOCTH, IO3BOJSIOIIMX YYEHMKY ObITh Oolee
CaMOCTOSITEJIbHBIM, ABTOHOMHBIM, IIOHMMATh ¥ NPOEKTUPOBATh CBOIM MaplIpyT 0Oy4eHUs! M MPOJBUTaThCs B
OCBOEHUU CO/IEPKaHUSI B COOCTBEHHOM TeMIIe (IIKaINPOBaHUE 11eJIeH, CXEMbI OLICHUBAHUS U 1. ).

OnHON W3 OCHOBHBIX LENEH HM3Y4CHHMs MAaTEMaTUKU SBJSCTCS Pa3BUTUE MBILUICHUS, B IIEPBYIO
ouepeqb a0CTpakTHOro MbliieHUsl. C TOUYKM 3peHHs] BOCIMTAHUS TBOPYECKOM JIMYHOCTH OCOOEHHO Ba)KHO,
9TOOBI B CTPYKTYpPY MBIIUICHHS YYaluXCs, KPOME aNTOPUTMHUECKUX YMEHHA M HaBBIKOB, KOTOPBIC
copMyIHpOBaHbl B CTaHJAPTHBIX IpaBUiax, (GopMynax M anropuTMmax JIEHCTBHI, BOLUIM 3BPUCTUYECKHE
IPUEMBI KaK OOIIEero, Tak ¥ KOHKPETHOTO XapakTepa. OTU MPHEMBbI, B YaCTHOCTH, (OPMHUPYIOTCS TIPH TIOUCKE
pellIeHus 3a/1a4 MOBBIIIEHHOTO YPOBHSI CII0)KHOCTH. B mporiecce n3yueHus MaTeMaTUKU Takke QOPMHUPYIOTCS
U Takye KayecTBa MBIIIJIEHHUS, KaK CHjia U T'MOKOCTh, KOHCTPYKTUBHOCTh U KPUTHUHOCTb. i ajantanuu B
COBPEMEHHOM MH(POPMAIMOHHOM OOIECTBE BAXKHBIM (PaKTOPOM SBJIIETCS (OPMUPOBAHNE MAaTEMAaTHYECKOTO
CTUJISI MBILIUIEHUS], BKIIIOYAIOLIETO B ce0s1 MHAYKIMIO U JEAYKLHUIO, 0000IIeHNEe U KOHKPETH3allMI0, aHAJIN3 U
CHHTE3, KJIacCU(UKAIMIO U CHCTEMAaTHU3alllIo, a0CTparupoBaHue U aHAJIOTHIO.

Ha ypokax MmareMaTuKH

Hcnonb30BaHne BOCIIUTATENIbHBIX BO3MOKHOCTEN COJEPKaHUS TEMBI Yepe3 10100p COOTBETCTBYIOLIUX
3aja4 AJs penieHus. BriroueHrne B ypoK UTPOBBIX MPOLEAYpP AJIs MOAAEPKaHUS MOTUBALMU 00y4aroIuXCs K
nojydyeHuto 3HaHui. IlpuMeHeHMe Ha YypoKe HMHTEPaKTHBHBIX (opM paboTbl ¢ 00y4arOUIUMHCH:
MHTEJUIEKTYaJbHBIX HUIp, CTUMYJIUPYIOIIMX [103HABAaTEIbHYI0 MOTHBaIMIO oOyuatommuxcs. IIpumenenue
IpyIIOBOM pabOThI WK PabOTHI B apax, KOTOPbIE yuaT 00ydaroMXcs KOMaHAHOW paboTe U B3aUMOJIEHCTBHUIO C
JIPYTUMHU 00yYarOITMHUCS.

COJAEPKAHUE YYEBHOI'O KYPCA "AJITEBPA"

7 KJIACC

Yucia 1 BLIYUCICHUSA



Parmmonanbubie yncna.

Jpo6u 0OBIKHOBEHHBIC U IECATHYHBIE, TIEPEXO OT OAHOM (GOPMBI 3amucH Apodeit k apyroil. [lorsTue
palMOHANFHOTO YHWCIIA, 3alMCh, CPaBHEHME, YIOPSJAOYMBAHUE pPAlMOHATIBHBIX 4Hced. Apudmernueckue
JEUCTBUS C pallMOHATIBHBIMY YKcIaMU. Pemenue 3a1a4 u3 peanbHOM MPaKTUKK HA YacTH, Ha ApoOu.

CreneHb ¢ HaTypajlbHBIM IIOKa3aTeleM: OIIpeJelieHHe, NpeoOpa3oBaHUEe BBIPAKEHUH Ha OCHOBE
OIlpeJieJIeHus], 3aluch OoJbIIMX uuces. [IpoleHTsl, 3amuch MPOLIEHTOB B BUAE ApoOuM M IpoOU B BUAE
IIPOLICHTOB. Tpy OCHOBHBIE 33/1a4 Ha IPOLEHTHI, PELICHUE 3a1a4 U3 PEAIbHON ITPAKTUKHU.

IIpuMeHeHNnEe MPU3HAKOB AEIUMOCTH, Pa3JIOKEHNE HA MHOXKHUTEIN HATYPaJIbHBIX YHUCEIL.
PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHAIBHOCTH.
AsredOpanyeckue BbIpasKeHM s
[IepemeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAKEHUS C IEPEMEHHOM. JlONMyCTUMBIE 3HAYECHHS
nepeMeHHbIX. [IpencTaBieHre 3aBUCHMOCTH MEXAy BeIMYMHAMU B BUAE (GOpMynbl. BeraucineHus mo
dhopmyam.

[IpeoOpa3oBanue OyKBEHHBIX BBIPRKEHHUI, TOXJAECTBEHHO paBHbIE BBIPAKEHMs, IpaBUIIA
npeoOpa3oBaHusl CyMM U IPOU3BEACHUH, ITPaBHiIa PACKPHITHS CKOOOK M MPUBEACHUS IOJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM [T0KA3aTEIIEM.

Opnowiensl u MHorowieHel. CreneHb MHorowieHa. Cro)keHue, BbIYMTAHUE, YMHOXXEHHE
MHOroujieHoB. DOpMysbl COKpAIICHHOIO YMHOXKEHUS: KBaJpaT CyMMbl U KBaapaT paszHocTH. Dopmyna
Pa3HOCTH KBaApaToB. Pa3iiojkeHne MHOTOUICHOB HA MHOXKHUTEIIN.

YpaBHenust

VYpaBHeHHe, KOpEHb YypaBHEHMs, INpaBWia  I[peoOpa3oBaHUsS  YpaBHEHHs,  PaBHOCHIBHOCTh
ypaBHeHUN. JIuHeiiHOe ypaBHEHHE ¢ OJHOW IIEPEMEHHOM, YHCIO KOPHEW JIMHEWHOTO YPaBHEHHs, PELICHHE
TuHEeNHbIX ypaBHeHul. CocTaBiieHWE YpaBHEHMH IO YCIOBUIO 3a7aud. PeleHHe TEKCTOBBIX 3a1ad C
MOMOUIbI0 ypaBHEHUH. JIuHelHOe ypaBHEHHE C JABYMs INepeMeHHbIMH U ero rpaduk. Cucrema nBYX
JMHEWHBIX YpaBHEHMH C JBYMs INepeMeHHbIMU. PeleHue cucteM ypaBHEHHMH CIIOCOOOM IO/ICTaHOBKH.
IIpumepsl pemeHns TEKCTOBBIX 3a7a4 ¢ TIOMOIIBIO CHCTEM YpaBHEHUM.

Koopaunartel u rpadpuxku. ®yHkuuu

Koopaunata toukm Ha npsmol. UucinoBble NMPOMEXYTKH. PaccrosHue Mexay AByMsl TOYKaMU
KoopAnHATHOH npsimoi. IIpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. AOciycca U opaAMHATa TOYKU
Ha KoopAMHAaTHOHN miockocTu. [Tpumepsl rpaduxos, 3amanHbiXx Gopmynamu. UreHue rpaukoB peabHBIX
3apucumocteil. [lonsatue pynkuuu. I'papuk pynxnuu. CoiictBa pyHnkumii. JIuneitnas pynkuus, ee rpadux.

I'papux ynkmun y= IxI. I'paduueckoe perieHne TUHEHHBIX YpaBHEHHH U CHUCTEM JIMHEHHBIX
YpaBHEHUM.

8 KJIACC

Yucia v BbIYUCTICHUA

KBagpatubiii kopeHb u3 uucna. [loHsTue o0 MppannoHaIbHOM uucie. JlecsaTHuHble MpUOIMKEeHUs
uppauuoHanbHbIX uyHcen. CBoilcTBa apupMeTHUYECKMX KBaJpaTHBIX KOpHEH W HMX MPUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BbIPAXKEHHUM U BHIYUCICHUSIM. [leficTBUTENbHBIE YHCTA.

AJiredpanyeckue BbIpaKeHUs



KBanpaTHblii TpEXWICH; pa3ioKeHHUE KBAIPATHOTO TPEXUJIECHA HA MHOKHUTEIH.
Anrebpanueckas 1podb. OCHOBHOE CBOWMCTBO anredpanueckoi Apodu. CrokeHne, BBIMUTaHuUE,
YMHOXXEHUE, JiefieHHe anredpanyeckux Apooeil. PanronanbHblie BRIpakeHHs U UX IpeoOpa3oBaHue.
YpaBHeHHsI M HEPABEHCTBA
KBagparnoe ypaBHeHue, dopmyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHHH, CBOISAIIMXCS K JUHEHHBIM M KBaapaTHBIM. lIpocreiimme qpoOHO-pariioHaIbHbIC
ypaBHeHHs. ['paduueckass MHTEpIpeTanysi YpaBHEHHH C JByMsS NEPEMEHHBIMH U CHCTEM JIMHEWHBIX
YpPaBHEHUW € JBYMsl IepeMEHHbIMU. [Ipumepsl pelieHus CucTeM HEIWHEWHBIX YPaBHEHUW C JBYMs
[IEPEMEHHBIMHU.
Pemmenne TeKCTOBBIX 33724 alNreOpandecKum Crocooom.
HucnoBble HEPABEHCTBA U X CBOMCTBA. HepaBeHCTBO ¢ OJIHOM NepeMEHHON. PaBHOCUIIBHOCTD
HEPABEHCTB.
JIuneliHble HEpABEHCTBA C OJHOM NepeMeHHOU. CUCTEMBbI TUHENHBIX HEPABEHCTB C OJJHOMI
IIEPEMEHHOM.
DOyHKIUH
[Tonstue pynkuuu. O61acTh ONMpEEIeHNUs U MHOKECTBO 3HaUeHU (yHKIU. CrocoObl
3aaHus QyHKIHH.
I'padux ¢pynkuuu. Urenune cBoiicTB GyHKINU 110 €€ Tpaduky. [Ipumepsr rpadpukon
GyHKIUH, OTpaXKaroUIMX peaabHbIe MPOLECCHI.
OyHKIMH, OMUCHIBAIOIIUE MPSMYIO U 00paTHYIO MPOMOPIIMOHATBHBIE 3aBUCUMOCTH, UX
rpauku. OyHkmmn y = x2, y = x*, y=Vx, y= IxL.
I'paduueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHMH.
9 KJIACC
Yucsia ¥ BBIYUCICHUA
ParmonanbHble yncia, MppalioOHAIbHbBIE YUCIIA, KOHEUHbIE M OECKOHEUHbIE TECITUYHBIE IPOOH.
MHO0k€eCcTBO IeHCTBUTENBbHBIX YUCEN; AEMCTBUTEIbHBIC UHCIIA KAaK OECKOHEUHBIE JECSITUUHBIE
apo0u.
B3aumMHO 0OJHO3Ha4YHOE COOTBETCTBUE MEXKIY MHOMKECTBOM JCHCTBUTENBHBIX YHCENT U
KOOPIMHATHOMN IIPSIMOIA.
CpaBHeHUE 1eHCTBUTENBHBIX YUCell, apu(MeTHdecKue 1eUCTBUS C 1eHCTBUTEIbHBIMU YU CIAMU.
N3mepenus, npubimxeHusl, OIICHKH.
Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JUIMTEILHOCTh IPOLIECCOB B OKPYXKAIOIIIEM MUPE.
[TpubnuxeHHOe 3HaYeHNEe BETUYUHBL, TOYHOCTh MpUOImxeHus. OKpyrieHue yucel.
IIpukuaka 1 oLeHKa pe3yabTaTOB BEIYUCICHUM.

YpaBHeHHs U HEPABEHCTBA



YpaBHEHHUs C OQHON IIEPEMEHHOM.

JluneiiHoe ypaBHeHHe. Pelienue ypaBHeHul, CBOIALIMXCS K JIMHEHHBIM. KBasipaTHOE ypaBHEHUE.
Pemienue ypaBHeHHM, CBOASIIMXCS K KBaJpaTHbIM. bukBaapatHoe ypaBHeHue. [Ipumepbl pernieHus
YpaBHEHHH TpeThel M UETBEPTOM CTEMEHEH pas3jIoKEeHHEeM Ha MHOXHUTENH. Pemenue apoOHO-
panMoOHANBHBIX YPaBHEHH. PelieHre TeKCTOBBIX 3a/1a4 aNredpandecKuM METOIOM.

CucremMbl ypaBHEHUH.

VYpaBHeHHE C IByMsI TIEPEMEHHBIMU U €ro rpaduk. Pemenne cucreM AByX JTMHEHHBIX YpaBHEHUI
C IByMsl IIEpEMEHHBIMU. PellieHue cucreMm IByX ypaBHEHM, OJIHO U3 KOTOPBIX JIMHEHHOE, a Apyroe —
BTOpO# cTeneHu. [ paduueckas MHTEpIIPETAUs CUCTEMBI YPABHEHUH ¢ ABYMS IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 33724 alNredpandeckum crocooom.

Hepapencrtpa

HucnoBble HEPABEHCTBA M UX CBOMCTBA. PenieHre TMHEMHBIX HEPABEHCTB C OJHON EPEMEHHOM.
Pemrenne cucreM JMHEHHBIX HEPAaBEHCTB C OJHOM mepeMeHHOM. KBaapaTHble HepaBeHCTBA.
I'paduueckas
MHTEpIpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IEPEMEHHBIMHU.

DYyHKIUH

KBanparuunas ¢pyHkus, e¢ rpaduk u cBoictsa. [Tapaboa, KoopAMHATH BEPIIUHBI
1apaboJibl, 0Ch CHMMETPHUH MapadOJIbL.

I'padukn dyukmuii: y = kx, y = kx + b, y=k/x. V=V, y=x*. y =1 x I 1 ux cBoiictaa.

YuciioBble MOCIEA0BATEIbHOCTH

Omnpenenenue u cnocoObl 3aJaHNUST YUCIOBBIX TOCIIEI0BATEIBHOCTEH.

[loHsATHE YNCIOBOM MOCIEI0BATEILHOCTH. 3aJaHUE MTOCIIEI0BATEIbHOCTH PEKYPPEHTHOM
¢bopmyoit u popMysoi n-ro useHa.

ApudmeTrnueckas U TeOMETPUUYECKast TPOTPECCUHU.

ApudmeTrnueckas ¥ TeOMETpUYECKas MPOTPECCHH. @opMynsl  N-r0  4ieHa
apu(pMeTUYECKON U TeOMETPUUECKOM MPOTrPeCcCHii, CyMMBI MIEPBHIX N YJICHOB.

N300paxeHue 4ieHOB apu(pMETHUECKON U T€OMETPUUECKON MPOTrpeccHii TOUKaMH Ha
KOOPJAMHATHOMU MJIOCKOCTH. JIMHENHBIN U SKCIOHEHIIUAIbHBIA pOCT. CII0AKHBIE POIEHTHI.

INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

OcBoenune yueOHOTO Kypca «Ainredpa» JOHKHO OOeCreYrBaTh JOCTIXKEHHUE Ha YPOBHE
OCHOBHOTO 00ImIero o00pa3oBaHUsl CIEAYIOMIMX JIMYHOCTHBIX, METalpeJIMETHBIX U TMPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE  pe3yabTaThl OCBOEHHUS MPOTpaMMbI  y4eOHOro Kypca «Amrebpar
xapaktepusytorcs: IlaTpuoruyeckoe BOCIMTAHME: TIPOSIBIEHHEM HWHTEpeca K MPOUIJIOMY U

HACTOAIICEMY pOCCHﬁCKOﬁ MaT€éMaTHKHU, HEHHOCTHBIM OTHOIICHUEM K JOCTHXCHHUAM pOCCI/II\/’ICKI/IX



MaTEMaTUKOB M POCCUMCKOM MAaTeMaTH4YE€CKON HIKOJIBI, K UCIOJIb30BAaHUIO ITUX JOCTHKCHUM B APYTUX
HayKax M MPUKIAJHBIX cepax.

I'paxnanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIHMTAHME: FOTOBHOCTHIO K BBIIIOJHEHHIO
00513aHHOCTE TIpa)<IaHWHA WU peaju3allMyd ero mpas, MPEACTaBIEHUEM O MaTeMaTHMYECKUX OCHOBaX
(YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOLEAYP TPa’KAAHCKOTO 00mecTBa (BHIOOPHI,
OMPOCHl W Tp.); TOTOBHOCTBIO K OOCYXIEHUIO AITUYECKHX NpoOJIeM, CBS3aHHBIX C MPAKTHYECKHM
IIPUMEHEHUEM JOCTH)KCHHH HAyKH, OCO3HAHUEM BAKHOCTH MOpallb- HO-3TUYECKUX IIPUHLUIIOB B
JESTEIIbHOCTH YYEHOTO.

TpynoBoe BocnuTaHme: YCTAaHOBKOM Ha aKTUBHOE YyYacTHE B peleHnn
IIPAKTUYECKUX 3alad MaTeMaTU4YECKOW HAINpPaBICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMAaTHYECKOIO
o0pa3oBaHMsl Ha MPOTSHKEHUH BCEH JKU3HU JUIA YCHEIIHOW NpOoQecCHOHATBHON IEeSATEIbHOCTH |
pa3BUTHEM HEOOXOAMMBIX YMEHHUH; OCO3HAaHHBIM BBIOOPDOM U TOCTPOCHHEM WHAWBUIYATbHOM
TPAEKTOpPUU O0pa30BaHMs U JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX
MOTpeOHOCTEH.

JcTeTHYecKoe BOCHUTAHUE: CIOCOOHOCTBIO K HMOLMOHAIBHOMY U 3CTETUYECKOMY
BOCIIPHATHIO MaTeMaTHYECKUX OOBEKTOB, 3aJad, peIIeHUH, pacCyXJCHUH; YMEHHUIO BHUJIETh
MaTEMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAY4YHOIO NO3HAHMA: OpPUEHTAIMEN B JEATEIILHOCTU HA COBPEMEHHYIO
CHCTEMY HayyHbIX NPEACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS 4YEIOBEKa, IPUPOIBI U
o0111ecTBa, IOHUMAHUEM MaTEeMaTHMYECKONW HAayKu Kak cepbl ueloBe4YeCKOH NesTeIbHOCTH, 3TAloB €
pa3BUTHA M 3HAYUMOCTH IS Pa3BUTUS LMBUIM3ALMHU; OBJIAJEHUEM S3bIKOM MaTeMaTUKUd U
MaTeMaTHYECKOM KyJIbTYpOil Kak CpeJICTBOM I103HAHUS MUPA; OBJIaJICHUEM pocTeHIIUMU
HAaBBIKAMU MCCIIE0BATEIBCKOM 1€ATEIbHOCTH.

duznyeckoe BocnuTanue, GopMupoBaHue KyJAbTYpbl 310POBbSl U IMOLMOHAJIBLHOIO
0J1aromosy4usi: TOTOBHOCTBIO NPUMEHSITh MaTeMaTUYECKUE 3HAHUS B HMHTEPECax CBOETO 370POBbs,
BEJICHUS 370pOBOro 00pa3a >KU3HHU (310pOBOE NMUTaHME, cOATAHCUPOBAHHBIA PEXXUM 3aHATUN U OTIbIXA,
peryisipHas ¢pu3nyeckas aKTUBHOCTh) C(OPMHPOBAHHOCTBIO HaBbIKa peQIIeKCUH, MPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TaKOI'o e IpaBa JAPYyroro 4yeiaoBeKa.

JKOJIOTHYECKOe BOCIHTAHME: OpUEHTAlMel Ha TNpPUMEHEHHWE  MaTeMaTUYEeCKUX
3HaHUH A peleHns 3a/1a4 B 001aCTH COXPAHHOCTH OKpY’KaroIlel cpelibl, MJIaHUPOBAHUS MOCTYIKOB U
OLIEHKU HMX BO3MOJKHBIX MOCJEJCTBUH JUIsI OKpY’KaloIIel cpelibl; OCO3HAHMEM TJI00aIbHOIO XapakTepa
AKOJIOTMUECKUX MPOOJIEM U MyTEeH UX pelIeHusl.

JInyHOCTHBIE pe3yJbTaThbl, oO0ecmeYyHBAKOIIME AJANTALMIO O00y4yamolerocss K

U3MEHSIIOIMMCH YCJIOBHSM COIUAIBHON U MPUPOAHOI Cpebl:



— TOTOBHOCTBIO K JEMCTBUSIM B YCJOBMSIX HEOIPENEICHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO EATEIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y APYTUX JIIOJEH,
prOOpETaTh B COBMECTHOM JAESITETbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 OIBITA APYTUX;

— HE00XOAMMOCTHIO B (DOPMHUPOBAHMM HOBBIX 3HAHUM, B TOM 4YHciie (GOPMYyIHPOBATH UJEH,
MOHSATHSL, TUIIOTE3bl 00 0OBEKTAX U SBJIECHUSIX, B TOM YHCIIE paHEEe HE U3BECTHBIX, OCO3HABATH JC(PUIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOC Pa3BUTHE;

—  CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYALMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIIHIO
KaK BBI30B, TpEOYIOUIMI KOHTPMEp, KOPPEKTHpPOBaTh NPUHUMAEMble pEIIeHUus U JeiCTBUS,
(GbopMyInMpoOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, JOPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble  pe3yiabTaThl  OCBOGHHS  IpOrpaMMbl  y4eOHOro Kypca  «Amnredpa»
XapaKTePU3YIOTCSl OBJAJICHUEM VHUBEPCAbHLIMU NO3HABAMETbHBIMU OeliCNEUAMU, YHUBEPCAIbHbIMU
KOMMYHUKAMUGHBIMU OCUICMBUAMU U YHUBEPCATIbHLIMU PeZYIAMUBHBIMU OCliCMBUIMU.

1) Yuusepcanvuvie nosmasamenvhnvle Oelicmsus obecneuusarom Gopmuposanue 0A308blx
KOCHUMUBHBIX NPOYEcco8 00yuarnuuxcs (0céoeHue Mmemooo8 NO3HAHUS OKPYICAoue2o Mupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamso ¢ uHgopmayueti).

Ba3oBbie Joruyeckue aeiicTBus:

—  BBIBIATH U XapaKTEpHU30BaTh CYIIECTBEHHbIE IMPU3HAKH MAaTeMAaTHUYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHUN MEXAY IMOHATUSAMHU; (OPMYIUPOBATH OMpPENEICHHsS MOHSITHI, yCTaHABIUBATh
CYUICCTBEHHBI MpPHU3HAK KJIAaCCU(UKALMU, OCHOBAaHUS MJsi OOOOIIEHHUS M CpPAaBHEHUS, KPUTEPUU
IIPOBOJAMMOIO aHAJIN3a;

—  BOCHOPHUHHMMATBH, (HOPMYIHpPOBATh M NPeoOPa30OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIC, AMHUYHBIC, YACTHBIC U OOIIIHE; YCIOBHEIE,

—  BBIABIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTUBOpEUUs: B (akTax,
JAHHBIX, HAOJIIOJIEHUSAX U YTBEP)KIEHUSX; MpeajaraTb KpUTEpUU ISl BBIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

—  JenaTh BBIBOJBI C HCIIOJIB30BAHHEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aK/II04YEeHUN, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

— pa3Ouparh JOKa3aTeNbCTBA MAaTEMaTHMUECKUX YTBEP)KIEHUH (NpsiMble U OT MHPOTHUBHOTO),
MPOBOANTh CAMOCTOSITENIFHO HECIIOKHBIE JJOKA3aTeNbCTBA MaTeMaTU4ecKuX (aKTOB, BHICTPAaUBATh
apryMEeHTaIMI0, TPUBOIUTH IPUMEPHI K KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BbIOMpaTh cHoco0 pelieHus yueOHOU 3aa4yu (CpaBHUBATh HECKOJIBKO BapHAHTOB PELICHUS,
BBIOMPATh HAMOOJIEE TOIXOIAIINN C YUETOM CaMOCTOATEIFHO BhIICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoparejabcKue AeiicTBH:



—  WCTOJB30BaTh BOIMPOCHI KAaK HMCCIIENOBATEIbCKUNA WHCTPYMEHT IMO3HAHUS; (OPMYINPOBATH
BONPOCHI, (UKCUPYIOIIUE TPOTHBOpPEUHE, MPOOIEMY, CAMOCTOSITEILHO YCTaHABIUBATH HCKOMOE H
JTaHHOE, OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

— MPOBOJUTHh TI0 CAMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY HECIIOKHBIA HSKCIEPUMEHT,
HeOOJIBIIIOE UCCIICIOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YEeCKOTO 00BEKTa, 3aBUCHMOCTEH
00BEKTOB MEXKTY COOOIA;

— CaMOCTOSITETHbHO (HOPMYITUpPOBaTh OOOOWICHUS M BBIBOJBI O pPE3yJIbTaTaM IPOBEICHHOTO

HaOJIIOICHNS1, HCCIICJIOBAHUS, OIICHUBATh JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3YIbTaTOB, BHIBOJIOB U
000011eHMIT;

— TPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOLIECCa, & TAK)KE BHIABUIATh MPEIMOIOKEHHS O €r0
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

—  BBIABJITH HEJOCTATOYHOCTh M U30BITOYHOCTH HH(DOPMAIINH, JAHHBIX, HEOOXOAUMBIX IS
peIIeHHs 3a/1a4H;

— BBEIOMpATh, AHATTU3UPOBATh, CHCTEMATU3HPOBATh U MHTEPIIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUAOB U POPM NPEACTABICHUS;

—  BbIOMpaTh (hopMy IpeCTaBICHHUS HHPOPMAIIMU U WUTFOCTPUPOBATH PElIacMble 3a/1a4H
CXEeMaMHU, TuarpaMMaMu, HHOU TrpaduKoi U MX KOMOMHAIIMSIMH,

—  OIICHHWBATh HAJSKHOCTh HHPOPMAIUH 110 KPUTECPHUSAM, TPEIOKCHHBIM YIUTEIIEM WIH
cOpPMYJIUPOBAHHBIM CAMOCTOSITEIIHHO.

2) VHueepcanvHvle KOMMYHUKAMUGHDBLE 0eliCMBUs 00eCneyusaom chopmuposanHoCmey
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Oo0menne:

—  BOCHpPUHUMATH U (POPMYITHPOBATH CYKICHHUS B COOTBETCTBHHM C YCJIOBHSAMH W IICIISIMU
OOIIeHHs; SICHO, TOYHO, TPaMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHUSI B YCTHBIX M MUCHMEHHBIX TEKCTax,
JlaBaTh MOSICHEHUS TI0 X0y PElIeHUs 3aJaui, KOMMEHTHPOBATh MOJTYyYCHHBIN Pe3ybTarT;

— B XO0JlIe OOCYXIEHHs 3aJaBaTh BOMIPOCHI IO CYIIECTBY OOCYXJTaeMOW TEeMBI, MPOOJIEMBI,
permaeMoi 3aauu, BEICKa3bIBaTh UJICH, HAIlCIIEHHBIE HA MMOUCK PEUICHHUS; COTIOCTABISTh CBOM CY)KICHHS
C CYXIEHUSMU JPYT'MX YYaCTHUKOB Juajora, OOHapyXHBaTh pa3ivuMe MU CXOJACTBO IMO3ULIMH; B
KOPPEKTHOH opMme GopMyTupoBaTh Pa3HOTIACHS, CBOH BO3PAKECHHUS;

—  TIPEeICTaBIATh Pe3yabTaThl pEIICHHs 3aJaud, SKCIIEPUMEHTa, HCCIEAOBaHUs, IMPOEKTa;
CaMOCTOSITENTLHO BBIOMpATh ()OpMAT BBICTYIUICHHS C YYETOM 3a7ad MPE3EHTAlMM U OCOOCHHOCTEH
ayJAUTOPHH.

CoTpyannuecTBo:

—  TOHUMATh U UCIMOIB30BATh MPEUMYILIECTBA KOMAH/JHON ¥ MHIUBUIYATHbHONU paOOTHI MpH

peIiCHUN y‘-Ie6HBIX MaT€MaTU4YCCKUX 3aja4,



—  [pPUHUMATh LEJb COBMECTHOM [eATeNbHOCTH, IJIAHUPOBAaTh OPraHU3AIMI0 COBMECTHOM
paloThl, pacrpeneniartb BUIBI PabOT, JOTOBapUBaTBHCs, OOCYXKAAaTh MpoOIecC W Pe3ylbTaT padOThI;
0000111aTh MHEHUA HECKOJIBKHUX JIIOIEI;

— y4acTBOBaTh B TPYyNMOBBIX (Gopmax paboThl (0OCYXIeHHS, OOMEH MHEHHUSMH, MO3TOBBIC
ITYPMBI | JIp.);

—  BBINOJHATH CBOIO YacTh PaOOTHI M KOOPAWHUPOBATH CBOM JIEHCTBUS C JIPYTUMH YJICHAMH
KOMaH/Ibl;

— OILIGHUBATh KA4eCTBO CBOETO BKJIA/a B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKaMHU B3aHMOJICHCTBHSL.

3) Yuusepcanvuvie pezynamuenvle Oeticmsusi obecneuusarom — GopmMuposarue
CMBICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG IUYHOCTIU.

Camoopranuszanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH, AJTOPUTM pELIeHHs 3afaud (WIM €ro 4acTb), BbIOHMpaTh
CTOCO0 pemIeHHst ¢ YU€TOM MMEIOLIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yUeTOM HOBOI HMHQOpMAIIHH.

CaMOKOHTPOJIb:

—  BIIQJETh crmoco0aMu CaMOIMPOBEPKH, CaMOKOHTPOJIS Ipoliecca M pe3yjbTaTa pelIeHUs
MaTeMaTH4YeCKOH 3a7auu;

—  TPEeNBHACTh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTH NpPU PEIICHWH 3a/1a4d, BHOCHUTH
KOPPEKTHBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAMJIEHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEN;

—  OLEHHUBATh COOTBETCTBHE pe3yJabTaTa IEATEIBHOCTH IOCTABICHHON MLEIH U YCIOBHSIM,
OOBSICHATh TPUYUHBI JOCTIDKEHHS WJIM HEJIOCTIKCHHS IeJIH, HaXOAWTh OINMOKY, JaBaTh OICHKY
MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATHI

OcBoenune yueOHOTO Kypca «Anredpa» Ha YpPOBHE OCHOBHOTO oOIIero oOpa3oBaHHS
JOJDKHO 00eCTieuynBaTh JOCTHKEHUE CIETYIONINX MPEAMETHBIX 00pa30BaTEIbHbBIX PE3yIIbTaTOB:
7 KJIACC
Yucsia ¥ BbIYHCIEHUS
HaxonuTe 3Ha4YeHWsT YUCIIOBBIX BBIPAKEHH; TMPUMEHATH pa3zHOOOpa3HbE CHOCOOBI H
NPUEMBl BBIYMCICHHUS 3HAYEHUH JPOOHBIX BBIPAKEHUH, COAEpKAIIUX OOBIKHOBEHHBIE M JECATUYHBIC
apo0wu. [lepexoauTh OT 0HOM (POPMBI 3amKcH YHCeN K ApYroi (MpeoOpa3oBbIBATH JECITUUHYIO
NIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHUHYIO, B YaCTHOCTU B OECKOHEUHYIO NECATUUYHYIO
npo0Ok). CpaBHUBATH U YHOPSIOYMBATH palliOHAbHBIE Yncia. OKpYyrisaTh YHCIa.
BbINMONHATE TPUKUIKY M OIEHKY pe3ylbTaTa BBIYHUCICHUH, OLEHKY 3HAa4YeHWH YHMCIOBBIX

BLIpa)KeHHﬁ. BremoaHATE HGfICTBI/I?I CO CTCIICHAMMU C HATYpaJIbHBIMHU IMOKA3aTCIISAMU.



IIpuMeHsITh IPU3HAKU JEIMMOCTH, PA3JI0KEHHE HA MHOKUTENIN HATypaJIbHbIX YHCEIL.

Pemarp mNpakTUKO-OPUEHTHPOBAHHBIE  3a/Jayd, CBA3aHHbBIE C OTHOIICHHWEM  BEJIMYUH,
IIPONOPLNOHAIBHOCTBIO BEIMYMH, IPOLEHTAMHU; WHTEPIPETUPOBATh PE3yIbTaThl PEIICHUSA 3alad C
Y4€TOM OrpaHUYEHUH, CBA3aHHBIX CO CBOICTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHM sl

Hcnonp30Barh anredOpanyecKyro TEPMUHOJIOIMIO U CUMBOJIUKY, IIPUMEHSATH €€ B IIPOLIECCEe
OCBOCHHUS y4eOHOr0 MaTepuaia.
Haxonute 3HaueHuss OyKBEHHBIX BBIPQKEHHH NpPU 3aJaHHBIX 3HAYEHUSX IEPEMEHHBIX.
BeinonHATe npeoOpa3oBaHysl LEJIOT0 BBIPAXKEHNS B MHOTOWIEH MPHUBEIEHUEM IOJOOHBIX ClIaraeMblX,
pacKpbITHEM CKOOOK. BBIMONIHATE yMHOXKEHHE OJTHOWIEHA HA MHOTOWICH ¥ MHOTOYJIEHA HAa MHOTOYJIEH,
OpUMEHATH (OPMYJITBI KBapaTa CyMMBI M KBaJipaTa pa3HOCTU. OCYIIECTBIATh Pa3I0KEHHE
MHOTI'OYWJICHOB HAa MHOKUTEJIU C TOMOIIBIO BEIHECEHHS 38 CKOOKH OOLIEr0 MHOXKUTEIIS, TPYNIUPOBKU
CllaraeMblX, IpPUMEHEHHsT (OPMYJ COKpAICHHOrO  yMHOXeHus. IIpumeHaTrs npeoOpa3oBaHMs
MHOT'OYJICHOB JUIsl pEIICHUS Pa3IMYHbIX 3a]ja4 U3 MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 peaIbHON
IpaKTUKU. Vcronb30BaTh CBONCTBA CTENEHEN C HATYPaJIbHBIMU MTOKA3aTEISIMU JUIsl IPe0Opa3oBaHus
BBIPAYKECHHUIA.
YpaBHeHus U HepaBeHCTBA
Pemarp nuHeElHbIE YpaBHEHMS C OJHOM NEPEMEHHOM, MPUMEHsIS NIpaBUIa NEPEXona OT
HCXOJHOTO YpaBHEHUS K paBHOCUIbHOMY eMy. [IpoBepsTs, ABIIS€TCS JIM YUCIIO KOPHEM YpaBHEHUS.
[TpumeHsTH rpaduvueckre METOIbI TPH PEIICHUN JIMHEHHBIX YPABHEHUH M UX CHCTEM.
[TonGupath mpUMepbI Map YUCe, ABISIOIIUXCS pellieHMeM JIMHEHHOI0 YPaBHEHUS C IBYMsI
nepeMeHHbIMU. CTPOUTH B KOOPIMHATHOM MJIOCKOCTU TpadUK JMHEHHOTO ypaBHEHUS C IBYMs
MIEPEMEHHBIMH; MOJIb3YSICh TPapUKOM, IPUBOIUTH IPUMEPHI PELLICHUS ypaBHEHUS. PemaTs cucTeMbl
JIBYX JINHEWHBIX ypaBHEHUH CJIByMs IEpEMEHHBIMU, B TOM yuciie rpapuuecki.  CocTaBisTh M pelarhb
JMHENHOE YpaBHEHHUE WU CUCTEMY JIMHENHBIX YPAaBHEHMM 110 YCIIOBHUIO 3a/1a4M, UHTEPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3a/1ayM IOJTY4YEHHBIN pPe3yNbTar.
Koopaunartsl u rpagukn. @PyHkuun
N300paxkaTh Ha KOOPAMHATHOM MPSAMOM TOYKHM, COOTBETCTBYIOIIUE 3a/aHHBIM
KOOp/MHATaM, JIy4d, OTPE3KH, UHTEPBAJIbl; 32 MUCHIBATh YUCIOBBIE NMPOMEXKYTKH Ha anreOpanyeckoM
a3pike. OTMeUaTh B KOOPAMHATHOHN IMJIOCKOCTH TOYKM MO 33JaHHBIM KO OpJIMHATaM; CTPOUTH rpaduxu
muHeHbIX (yHKuuid. Ctpouth rpadpuxk ¢ynkuumu y= | xI. OnuceiBath ¢ noMombl0  (QYHKIMHA
U3BECTHBIE 3aBHCHUMOCTH MEXJIy BEIUYMHAMU: CKOpPOCTb, BPEMs, PACCTOSHME; II€HA, KOJUYECTBO,
CTOMMOCTb; IIPOU3BOJUTEIBHOCTD, BpeMs, 00beM paboTel. HaxoauTes 3HaueHne PyHKIMH 110 3HAUCHHUIO e¢
aprymenTa. [loHumaTh rpaduueckuii cnoco0 MpeacTaBiIeHUs M aHanM3a WH(OpMalMM; U3BIEKATH U

MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPapUKOB peaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH.



8 KJIACC
Yucia ¥ BLIYHCICHUSA
[TpuMeHsATh TOHATHE apU(PMETHYECKOTO KBAJPATHOTO KOPHS; HAXOAWUTh KBaJpaTHbIE KOPHH,
UCTOJB3Ysl IPU HEOOXOAMMOCTH KaJbKYJISATOP; BBHIIOIHATH MPeoOpa3oBaHusl BhIPaKEHHUH, COJEpKaIIUX
KBaJ[paTHbIE KOPHH, MCIIOJIb3Ysl CBOMCTBa KOpHeH. Mcmonb30BaTh 3amucu GOJBIIMX M MalbIX YHCEI C
MTOMOIIIBIO ACCATUYHBIX ApoOei u crernenei uncia 10.
AsredOpanyeckue BbIpasKeHM sl
[IpuMeHATh NOHATHE CTENEHH C LEJIbIM I10Ka3aTesleM, BBIIOJIHATh HpPeoOpa3oBaHUs
BBIPAKECHUH, COAEPIKAILUX CTEIIEHU C LIEIbIM I10Ka3aTeIIEM. BeinonHsATe TOKJIECTBEHHBIE
npeoOpa3oBaHusl PAMOHAIBHBIX BBIPAKCHWI Ha OCHOBE TMPaBWII ACWCTBUI HaJ MHOTOWICHAMH W
anreOpandyeckumMu  ApoOsMu. PackianpiBaTh KBaApaTHBIM TpPEXWiIeH HAa MHOXUTENU. IlpumeHsts
peoOpa3oBaHus BbIPAXKEHUH AJI PEeLICHUs pa3IMYHbIX 3a/1a4 U3 MAaTEeMaTHKH, CMEXHBIX IIPEIMETOB, U3
peaIbHOM NPAKTUKH.
YpaBHeHus U HepaBeHCTBA
Pemarp nuHelHbIE, KBaJipaTHbIE YPABHEHMS U PallMOHAJIbHBIE YPABHEHUS, CBOJAIIMECS K
HUM, CHCTEMbI [IBYX YpaBHEHUH C JByMs IepeMeHHbIMH. [IpoBOAUTH MpocTellIne HCCaeT0BaHUS
YpaBHEHHI W CHCTEM YpaBHEHHH, B TOM YHCJIE€ C TNPUMEHEHHUEM TIpadUUecKuX MpeICTaBICHUHA
(ycranaBiMBaTh, UMEET JIM ypaBHEHUE WJIM CUCTEMAa YpaBHEHMH pelleHMs, €CIM MUMEEeT, TO CKOJbKO, U
np.). IlepexoauTh OT cioBecHON (OPMYIMPOBKHM 3a7aud K e¢ aireOpanyeckod MOJENU € MOMOIIBIO
COCTAaBJICHHSI YPAaBHEHHUs WIH CUCTEMbl YPAaBHEHUM, NHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3aJ1a4uM MOJIY4YEHHbIN pe3ynbTar. [IpuMeHaTh CBOMCTBA YMCIOBBIX HEPABEHCTB JAJII CPABHEHMSI, OLICHKHU;
pemaTh JMHEHHBIE HEPABEHCTBA C OJHOW TIEPEMEHHOM W HMX CHUCTEMbI, JaBaTh TIpapUUEcKyro
WJUTIOCTPALIMI0 MHOYKECTBA PEIIEHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
DOyHKIUH
[loHnMaTh ¥ UCHONB30BaTh (PYHKIUOHAIbHBIE TMOHATUS M S3bIK  (TEPMHUHBI,
CUMBOJIMYECKHE 0003HAUEHHUS); ONPEENATh 3HaueHue (QYHKIUHU M0 3HAUEHUIO apryMEHTa; ONpenessaTh
cBoiicTBa pyHKk1MHU 10 e€ rpaduxy. CTpouts rpaduku 3neMeHTapHbIX GyHKIUN Buaa y =k/x , y = x2, y=
X, y=\/x, y= IxI; onuceIBaTh CBONHCTBA YMCIOBOIN QPYHKIUH 110 €€ rpaduKy.
9 KJIACC
Yucna v BbIYMCICHUSA
CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAIBHBIE U UPPALMOHAJIBHBIEC YHCIIA.
BoimmonuaTe apudmernyeckue AeUCTBUS C PallMOHAIBHBIMU YHCIaMH, COYeTasi YCTHBIE U
IIMCbMEHHBIE TPUEMBI, BBIIIOJHATH BBIUMCIEHUS C MPPALMOHAIBHBIMM unciaamMu. HaxomuTe 3HaueHHs
CTENEHEN C LENbIMU NT0KA3aTEIIMU U KOPHEH; BBIYMCIIATH 3HAYEHUs YHCIIOBBIX BbIpaKeHUI. OKpYyTIITH
NEHCTBUTENbHBIE YHUCIA, BBINOJMHATh MPHUKUAKY pe3yibTaTa BBIYMCIEHUH, OLEHKY YHCIOBBIX

BBIPA)KCHU.



YpaBHeHHsI 1 HEPABEHCTBA

Pemarp nuHeElHbIE W KBaJpaTHbIE YpPaBHEHHUS, YpPAaBHEHMsI, CBOASILUECS K HUM,
MpoCTeHIne APOOHO-pAIIHOHANIBHBIC YpaBHEHHUS.  PemaTh cuCcTeMbl IBYX JIMHEHHBIX YPAaBHEHHH C
JBYMsI IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SIBJISECTCS IMHEHHBIM.
Pemate TekcToBBIE 3amauM  anreOpaMyecKMM CIOCOOOM C TIOMOIIBIO COCTaBJICHUS
YPAaBHEHUs WIA CHCTEMBI JBYX YpPaBHEHUH C [JByMs IepeMeHHbIMHU. I[IpoBoauTe mpocreiimne
UCCIICIOBAaHMsI ypaBHEHUH M CHUCTEM YpaBHEHHUH, B TOM YHCIE C IPUMEHEHHEM TIpaduuecKux
IpeJCTaBIeHUN (yCTaHABIMBATh, UMEET JIM YPAaBHEHHE WM CUCTEMa YpaBHEHUH pEIIECHUs, eClIi UMEET,
TO CKOJBKO, U Tp.). Permmars nuHeiiHble HEpaBEeHCTBA, KBAJpaTHbIE HEPABEHCTBA; M300pakaTh pEIICHUE

HEPABEHCTB HA YUCJIOBOU NPSAMOM, 3aIMCHIBATH PELICHUE C IIOMOLIBI0 CUMBOJIOB.

Pemarp cucTeMbl JMHEHHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOUIME KBAIpPaTHOE
HEpPaBEHCTBO; M300pa)kaTh PELICHUE CUCTEMbl HEPABEHCTB HA YHUCIOBOM MPSAMOM, 3alIUCBIBATh PELICHUE
C IIOMOIIBIO CUMBOJIOB. VICIIOIB30BaTh HEPABEHCTBA IIPU PEILICHUM PA3JIMYHBIX 3a1a4.

DyHKIUH

Pacrnio3HaBaTh pyHKIMY U3Y4EeHHBIX BUI0B. [I0Ka3pIBaTh CXeMaTUYECKH PACIIOIOKEHHE
Ha KOOPJIUHATHOM IJI0CKOCTH rpadukoB Gpynkuumii Buga: Y = kX, y =kx+b,y=k/x,y=ax>*+bx+cec,y
=x?, y=\/x, y =1 x I B 3aBUCHMOCTH OT 3HaU€HUN KOAPPUITUEHTOB;OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Crpouts u n300paxkaThb CXEMaTUYECKU rpaduku KBaJPaTUYHBIX
(GyHKLMH, ONUCHIBAaTh CBOMCTBA KBaAPATHUHBIX (PYHKIMH 110 UX rpadukam.

Pacnio3naBath KBagpaTHUHYIO QYHKIHIO 11O (hopMyIie, MTPUBOAUTH IPUMEPHI KBAaIPATUIHBIX
GyHKUMN U3 peallbHOM KU3HU, PU3UKH, TEOMETPUH.

ApudmMernyeckasi M reomeTrpu4ecKasi Iporpeccuu

Pacrnio3HaBaTh apupMeTHYECKYyI0 U T€OMETPUYECKYI0 IPOTPECCUU MPHU PA3HBIX CIIOCOOaX
3aJjaHNs. BBINONHATE BBIYKCIEHUS C MCIONB30BaHHEM (GOpMYN N-ro wieHa apuPMETHYECKOH Hu
reOMETPUUYECKON Mporpeccuii, cymMmmsbl MepBbIX N ujeHoB. M300pakaTh 4jieHBI MOCIIENOBATEILHOCTU
TOYKaMH HAa  KOOpAMHATHOM  IUIOCKOcTH. Pemare  3amadm,  CBSA3aHHBIE C  YHMCIIOBBIMH
MOCJIeI0BATENbHOCTSAMHY, B TOM UYHMCIIE 33Ja4d U3 pealbHOW KU3HU (C MCIIOJIb30BAaHHEM KaJIbKYJIATOpA,

U(POBBIX TEXHOIOTU).



TEMATHYECKOE IIJTIAHUPOBAHHUE

7 KJIACC
Ne HaunmeHoBaHue pa3ae/10B U TeM NPOrPaMMbl KoJnuecTBo yacos DJekTponHnble (H(pPoBbIe) 00pa3oBaTeIbHbIE PeCypPChl
n/n
BCEro | KOHTPOJIbHBIE PaGOTHI | MpaKTHYeCKHE PAaOOTHI

Pa3zpen 1. Uncaa u Bpruncienus. Panuponaabubie yncia.

1.1. | IlonsATHe parMOHAILHOTO YHCIIA 2 0 0 POLI
https://resh.edu.ru/search/

1.2. | Apudmernueckne AEHCTBUS C PAlOHAIBHBIMU YHCIAMH. 2 0 0 Vun.py
https://uchi.ru/teachers/Ik/main

1.3. | CpaBHeHue, yIOPSIOYHBAHUE PALHOHATBHBIX YHCEI. 3 0 0 Vuu.py
https://uchi.ru/teachers/lk/main

1.4. | CreneHb ¢ HaTypaJIbHBIM TIOKA3aTEIICM. 4 0 0 Yun.py
https://uchi.ru/teachers/Ik/main

1.5. | PemieHne ocHOBHBIX 3a7a4 HA JPOOH, IPOLEHTHI U3 PealbHON MPAKTUKHU. 4 1 0 SAKace
https://www.yaklass.ru/

1.6. | IIpu3HaKy JAeTUMOCTH, PA3JI0KEHHUs HA MHOKHTEIIM HATYPaIbHBIX YUCEIL. 4 0 0 SIKuacc
https://www.yaklass.ru/

1.7. | PeasbHble 3aBUCHMOCTH. 3 0 0 Buneoypok
https://videouroki.net/search?

1.8. | IIpsimast n oOpaTHas TPOMOPIMOHATBHOCTH 3 1 0 Buneoypok
https://videouroki.net/search?

HUroro no pazaeny 25

Pazjen 2. AireGpanyeckue BoIpaKeHUsl.

2.1. | ByKBeHHBIE BBIPAKCHHSI. 2 0 0 POII
https://resh.edu.ru/subject/lesson/7258/start/310122/

2.2. | Ilepemennsre. 1 0 0 POII
https://resh.edu.ru/subject/lesson/

2.3. | JlomycTHMble 3HAYCHUS TIEPEMEHHBIX. 2 0 0 POII
https://resh.edu.ru/subject/lesson/

24. | Dopmyisl. 2 0 0 POII
https://resh.edu.ru/search/

2.5. | Ilpeobpa3oBanue OyKBEHHBIX BHIPAKEHNH, PACKPBITHE CKOOOK M TIPUBEICHNE TTOXOOHBIX CTaraeMbIX. 3 0 0 POII
https://resh.edu.ru/search/

2.6. | CoiicTBa CTEICHU C HATYPATBHBIM MOKA3aTEIICM. 3 1 0 SIKmace
https://www.yaklass.ru/

2.7. | MHOTOYICHBL 2 0 0 POII
https://resh.edu.ru/search/



http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

2.8. CroxeHue, BBIYUTAHHE, YMHO)KEHHE MHOTOUJICHOB. 3 SIKnacc
https://www.yaklass.ru/

2.9. | ©opMyInBl COKPAICHHOTO YMHOMKEHHSI. 6 SAKnace
https://www.yaklass.ru/

2.10. | Pa3noskeHre MHOTOYICHOB Ha MHOXKHTEIN 3 SAKiace
https://www.yaklass.ru/

Hroro no pasnery 27

Pa3nen 3.YpaBHeHUS U HEPaBEHCTBA.

3.1. | VYpaBHeHue, npaBuia mpeoOpa3oBaHus ypaBHEHHs, PABHOCHIBHOCTb YPaBHEHHI. 1 Buneoypok
https://videouroki.net/search

3.2. | JluneiiHOe ypaBHEHUE C OXHOI IIEPEMEHHOMN, pellieH e IMHEHHBIX YPaBHEHH. 2 SAKuace
https://www.yaklass.ru/

3.3. | Pemrenue 3ama4 ¢ MOMOMLIBIO YPaBHEHHIA. 4 SIKiace
https://www.yaklass.ru/

3.4. | JluneiiHOe ypaBHEHUE C ABYMs IEPEMEHHBIMH U €ro rpaduk. 3 POLI
https://resh.edu.ru/search/

3.5. | Cucrema AByX NTHHEHHBIX YPABHEHHUH C ABYMs IIEPEMEHHBIMH. 4 POII
https://resh.edu.ru/search/

3.6. | Pemenne cucrem ypaBHEHHI ClIOCOOOM IOJCTAHOBKH M CIIOCOOOM CIIOJKECHHS 6 SAKunace
https://www.yaklass.ru/

Hroro no pazzneiny: 20

Pazpnen 4. Koopaunatsl u rpadpuku. DyHKIuu.

4.1. | KoopauHarta TOYKH Ha IPSIMOIA. 1 PO
https://resh.edu.ru/search/

4.2. | YucnoBbie MPOMEXKYTKH. 1 PoOII
https://resh.edu.ru/search/

4.3. | PaccrosiHne MeXIy ABYMsI TOYKAMH KOOPAWHATHOMN MPSIMOIi. 1 POl
https://resh.edu.ru/search/

4.4. | IlpsmMoyroabHas cucTeMa KOOPIMHAT Ha TIOCKOCTH. 2 PoOII
https://resh.edu.ru/search/

4.5. | Ilpumeps! rpadukoB, 3aJaHHBIX (OpPMYITa MH. 3 SAKnacc
https://www.yaklass.ru/

4.6. | Urenue rpauKoB peasrbHBIX 3aBHCHMOCTEH. 2 SKmace
https://www.yaklass.ru/

4.7. | Ilonsrue GyHKUUU. 1 POII
https://resh.edu.ru/search/

4.8. | I'papux dpyHKImy. 2 SAKuace

https://www.yaklass.ru/
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4.9. | CoiictBa QyHKIHIA. 3 0 SIKace
https://www.yaklass.ru/
4.10. | JIlnneiinas QyHKOUS. 2 0 SAKnace
https://www.yaklass.ru/
4.11. | INoctpoenue rpaduka JIMHSHHOW QyHKINH. 2 1 POII
https://resh.edu.ru/search/
4.12. | I'papux pynkuumy =x |1 4 0 POII
https://resh.edu.ru/search/
Hroro no pasneny: 24
Paznen 5.I1oBTopeHune u 0600eHNE.
5.1. | TToBTOpEeHUE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiiacca, 00001IeHne 3HaHN i 6 0 Yun.py
https://uchi.ru/teachers/lk/main
Hroro mo paszeny: 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2
8 KIIACC
Ne HanmenoBanue pa3jaesioB  TeM NPOrPaMMbl KonnyecTro yacon JiekTpoHHbIe (LH(PPOBbIE) 00pazoBaTeIbHbIE
n/n pecypcbl
BCEro | KOHTPOJIbHbIE NPaKTHYeCKHe
pa6oTsI pa6oTsI
Pa3zpen 1. Uncaa u Berunciaenus. KBaapatuole kopau
1.1. | KBagpaTHbIif KOpeHb U3 YHCIIA. 1 POII
https://resh.edu.ru/search/
1.2. | TlonsaTHE 006 MPPANMOHATHLHOM YHCIIE. 1 Yun.py
https://uchi.ru/teachers/Ik/main
1.3. | decsarudnble NpUOIMDKEHHS HPPALIMOHATIBHBIX YHCEIL. 1 Vun.py
https://uchi.ru/teachers/Ik/main
1.4. | JdeiicTBUTeIbHBIC YUCTA. 1 VYun.py
https://uchi.ru/teachers/Ik/main
1.5. | CpaBHeHHe 1eHCTBUTEIBHBIX YHCEL. 1 SAKnace
https://www.yaklass.ru/
1.6. | Apudmernueckuii KBagpaTHBIl KOPEHb. 2 SAKnace
https://www.yaklass.ru/
1.7. | YpaBHeHHe BUIa X2= . 2 Buneoypok
https://videouroki.net/search?
1.8. | CaoiicTBa apu(pMETHICCKHX KBAJAPATHBIX KOPHEH. 3 Buneoypok
https://videouroki.net/search?
1.9. | TIpeoGpasoBanue YMCIOBBIX BBIPAXKEHHIA, CO JIEPKAINX KBAJAPaTHbIC KOPHH 2 1 AKnace
https:/lwww.
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Uroro no pazaeny ‘ 15 ‘
Pa3zpen 2. Uncaa u Bprunciaenus. Crenens ¢ neJibIM oKa3aTeaeM
2.1. | Cremens ¢ HEIBIM ITOKA3aTEIEM. 2 POII
https://resh.edu.ru/search/
2.2. | CrangapTHas 3alMCh YHCIIA. 2 Vuu.py
https://uchi.ru/teachers/Ik/main
2.3. | Pa3Mepbl 00bEKTOB OKPYXKAIOIIEro MUPa (OT JJIEMEHTAPHBIX YACTHIL 10 KOCMUYECKHX 00BEKTOB), THTEIBHOCTD IIPOLIECCOB B 1 Yuun.py
OKPYIKAIOILEM MHpE. https://uchi.ru/teachers/Ik/main
2.4. | CpoiicTBa CTENEHH C LIEIBIM [T0Ka3aTeIeM 2 Vuu.py
https://uchi.ru/teachers/Ik/main
Uroro no pazaeny 7
Pa3pen 3. Anredpanyeckue Boipazkenusi. KBaapaTublii Tpéxuien
3.1. | KBagpaTHblii TpEXUIeH. 2 SKnace
https://www.yaklass.ru/
3.2. | Paznoxxenue KBaapaTHOrO TPEXUWICHA HA MHOKHTEIN 3 SIKnace
https://www.yaklass.ru/
Hroro no paznery 5
Paznen 4. Anredpanyeckue BoipakeHus. Ajirebpanyeckas Apodb
4.1. | Anrebpanueckas Apo0Ob. 1 POII
https://resh.edu.ru/search/
4.2. | JlomycTiMbIe 3HAYCHHs IEPEMEHHBIX, BXOIIINX B AIre0pandyecKie BhIPAKCHHUSL. 2 VYun.py
https://uchi.ru/teachers/Ik/main
4.3. | OcHOBHOE CBOWCTBO ajredpanyeckoit Apodu. 2 Vun.py
https://uchi.ru/teachers/Ik/main
4.4. | Cokpamienue qpo0en. 3 VYuu.py
https://uchi.ru/teachers/Ik/main
4.5. | Cnoxxenue, BRIYUTAHUE, YMHOKEHHE U [eJIeHUE anredpandeckux Ipooeit. 3 SKnace
https://www.yaklass.ru/
4.6. | TlpeoOpa3oBanue BRIPAKEHHUIT, COIEPIKALINX aNredpandecKue ApooH. 4 SKnace
https://www.yaklass.ru/
Hroro no pazaeny 15
Pasnen S.YpaBHenus u HepaBeHcTBa. KBasipaTnbie ypaBHeHust
5.1. | KBagpaTHOE ypaBHEHHE. 1 POII
https://resh.edu.ru/search/
5.2. | HemomHoe kBajpaTHOE ypaBHEHHE. 1 Vun.py
https://uchi.ru/teachers/Ik/main
5.3. | ®opmyna KOpHE KBaIpaTHOTO ypaBHEHHUSI. 2 Yun.py
https://uchi.ru/teachers/Ik/main
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5.4. | Teopema Buera. 1 VYuaun.py
https://uchi.ru/teachers/Ik/main

5.5. | PemeHue ypaBHEHHIt, CBOAAIINXCS K KBaIPATHBIM. 3 SKnacc
https://www.yaklass.ru/

5.6. | IIpocTeiimue npoOHO-paLIOHATBHBIC YPABHEHUS. 3 SKnace
https://www.yaklass.ru/

5.7. | PemeHne TEeKCTOBEIX 3a/1a4 ¢ HOMOIIBIO KBAIPaTHEIX ypaBHEHUH 4 AKnace

https:/fwww.

Hroro no pasneny: 15

Pazpnes 6. YpaBHeHusi u HepaBeHcTBa. CHCTeMbl ypaBHEHHIH

6.1. | JIuneiiHOe ypaBHEHHE C ABYMS [IEPEMEHHBIMH, €0 rpauK, MPHUMEpPHI PELICHUs YPABHEHH B LIEJIBIX YHCTIAX. 2 PIII

https://resh.edu

6.2. | PeureHue cucteM JBYX JIMHEHHBIX YPaBHEHHUH C BYMs [IEPEMECHHBIMH. 3 VYuu.py
https://uchi.ru/teachers/Ik/main

6.3. | IIpumeps! peleHns CUuCTEM HEJMHEITHBIX YpaBHEHHH ¢ JBYMS IIepEMEHHBIMH. 2 Vun.py
https://uchi.ru/teachers/Ik/main

6.4. | I'padmueckas HHTEpIpETaLs yPABHEHUS C ABYMS [IEPEMCHHBIMH M CUCTEM YPABHEHHH C ABYMS [EPEMCHHBIMH. 2 Vuan.py
https://uchi.ru/teachers/Ik/main

6.5. | PemieHne TEKCTOBBIX 32124 € MOMOLIBIO CHCTEM YPaBHEHHIA 4 SIKnacc
https://www.yaklass.ru/

Hroro no pazzneiny: 13

Pa3znen 7.YpaBHenns u HepaBeHcTBa. Hepasencrsa

7.1. | YucnoBsle HEpAaBEHCTBA U UX CBOMCTBA. 2 POII
https://resh.edu.ru/search/

7.2. | HepaBeHCTBO ¢ OJJHOIT TTepeMEHHO. 2 Yun.py
https://uchi.ru/teachers/Ik/main

7.3. | JIuHeiiHble HepaBEHCTBA C OIHOI IIEPEMEHHON H UX PeIIeHHE. 3 Yuu.py
https://uchi.ru/teachers/Ik/main

7.4. | CucTeMBl TMHEHHBIX HEPABEHCTB C OAHOH MEPEMEHHOM 1 HX peIleHHe. 3 Yuu.py
https://uchi.ru/teachers/Ik/main

7.5. | N3o0paskeHne peleHns IMHEIHOTO HePaBEeHCTBA U NX CHCTEM Ha YNCIIOBOH MPAMOit 2 SAKnacc
https://www.yaklass.ru/

Hroro no paszeny: 12

Pazgen 8. ®@ynkuuu. OCHOBHbIE NOHATHSA

8.1. | Iousitie QyHKIHH. 6 POII
https://resh.edu.ru/search/

8.2. | OGnacTh onpeeneHns 1 MHOKECTBO 3HAUCHUIT (pyHKIIMH. 1 Yuu.py

https://uchi.ru/teachers/Ik/main
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8.3. | Croco0s! 3amanus GyHKIMIA. 1 VYuaun.py
https://uchi.ru/teachers/Ik/main
8.4. | I'paduk GyHKIMH. 1 Yun.py
https://uchi.ru/teachers/Ik/main
8.5. | CoiicTBa (yHKIMH, HX 0TOOpaXEHHE HA 1 SKnace
rpaduxe https://www.yaklass.ru/
Hroro no pasneny: 5
Pa3znen 9.®yuknuu. UnciaoBble GyHKIHH
9.1. | Urenue u noctpoeHue rpahuKoB (yHKIHIL. 1 POII
https://resh.edu.ru/search/
9.2. | Ilpumepsi rpaukoB HYHKIMH, OTPAKAOLINX PEaIbHBIC POLIECCHI. 1 VYun.py
https://uchi.ru/teachers/Ik/main
9.3. | DyHKIMH, OMKCHIBAIONIXE IPAMYIO H 00PaTHYIO HPONOPIHOHAIBHbIC 3aBHCUMOCTH, HX IPAPUKH. 1 VYuu.py
https://uchi.ru/teachers/Ik/main
9.4. | T'uniep6oua. 2 VYuu.py
https://uchi.ru/teachers/Ik/main
9.5. | I'padpux pynkmmm y = X2. 2 SKnace
https://www.yaklass.ru/
9.6. | Odyukuumy = X2,y = X3, 2 AKnace
y=\x, y= x ; rpaduuecKoe pelieHIe YPABHEHHH 1 CHCTeM ypaBHEHHUil https://www.yaklass.ru/
Hroro mo pasnemny: 9
Pazpnen 10. IlopTopenue u 06o01menne
10.1. | IToBTOpEHHE OCHOBHBIX MOHATHI U METOIOB KYPCOB 7 1 8 KIaccoB, 0000IICHIE 3HAHUIA. 6 AKnace
https://www.yaklass.ru/
UToro o paszeny: 6 AKnace
https://www.yaklass.ru/
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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9 KJIACC

Ne | HanmeHoBaHuUe pa3aesioB U TeM NPOrPaMMBbl KonnuecTBo yacos JiexkTpoHHbIe (HUPPOBBIE)
n/n o0pa3oBaTeibHbIe Pecypchbl
BCEr0 | KOHTPOJIbHbIE | MPAKTHYECKHE
padoThI padoThI
Pazgen 1. Yucna u BeruncieHus. [IeiCTBUTEIIbHbIC YHCTA
1.1. | PannonanbHbIC YUCIIa, UPPALOHAIBHBIC YHCIIA, KOHEUHbIE H OCCKOHEUHBIE IeCTUIHbIE JPOOH.
1.2. | MHOXKeCTBO ACHCTBUTENBHBIX YHCEN; ACHCTBUTEIbHbIC
qrcla Kak OeCKOHEUHBIE NECATHIHBIEC IPOOH.
1.3. | B3auMHO 0JJHO3HAYHOE COOTBETCTBHE MEXKTy MHOJKECTBOM JEHCTBUTEIBHBIX YHCE] 1 MHOJKECTBOM TOUEK KOOPAMHATHOH IPSIMOI. 1
1.4. | CpaBHeHHE ACHCTBUTEIBHBIX YHCET, apUPMETHICCKHE ACHCTBUSI C ACHCTBUTEIBHBIMU YHCIIAMHE. 1
1.5. | IIpuGmnKkeHHOe 3HaYeHHE BEININHBL, TOYHOCTD IIPUOIIKSHHS. 1
1.6. | OxpyrieHue ducel. 2
1.7. | Ilpuxuzaka u OLCHKA Pe3yJIbTaTOB BHIYHCIICHHH. 2
HUroro no pazaeny 9
Paznen 2.YpaBHeHuUs 1 HEPAaBEHCTBA. YPaBHEHUS C OJHOMN IIEPEMEHHOMN.
2.1. | JluneitHoe ypaBHEHHE. 1
2.2. | Pemenue ypaBHEHHH, CBOSIIINXCS K TNHEHHBIM. 2
2.3. | KBazmparHoe ypaBHeHHeE. 2
2.4. | Pemenue ypaBHEHHH, CBOSIINXCS K KBaIPaTHBIM. 2
2.5. | bukBagpaTHbBIE ypaBHEHMS. 2
2.6. | Ilpumepsl pelieHust ypaBHEHHUI TPEThel U YETBEPTOI CTEMCHE! Pa3IoKeHHEM Ha MHOKHUTEIH. 2
2.7. | Pemenne 1poOHO-paIMOHANBHBIX ypaBHEHUH. 1
2.8. | Pemenue TeKCTOBBIX 33714 aIreOpandecKHM METOIOM. 2
Hroro no pasnery 14 1

Paznen 3. YpaBHeHus u HepaBecTBa. CUCTEMbl YPOBHEHUH

3.1

Jluneiinoe ypaBHeHUe ¢ ABYMsI IEPEMEHHBIMU U €0 TpaduK.

3.2.

Cucrtema JABYX JIMHEHHBIX ypaBHeHHﬁ C ABYMs NEPEMEHHBIMU U e pemeHue.




3.3. | Pemenue cucTeM ABYX YpaBHEHHI, OHO U3 KOTOPBIX JUHEHHOE, & IPYroe — BTOPOU CTEIICHH. 3
3.4. | I'paduyeckast HHTEPIIPETALUSI CUCTEMBI YPABHEHHH € IBYMSI IEPEMEHHBIMU. 3
3.5. | Pemienue TeKCTOBBIX 3a/1a4 alNreOpanyeckum CrocoOOM. 4

Hroro no pasnery

14

Pa3nen 4. YpaBHeHus 1 HepaBeHCTBa. HepaBencTra

4.1. | UncnoBble HEPaBEHCTBA U UX CBOMCTBA. 2
4.2. | JluneiiHble HepaBEeHCTBA C OXHOM IIEPEMEHHON U HX PelIeHHe. 3
4.3. | CucteMsl TMHEHHBIX HEPABEHCTB C ONHOM IIEPEMEHHOH U UX PelleHHe. 4
4.4. | KBagpaTHble HEpaBEHCTBA U UX PEILEHUE. 4
4.5. | I'paduueckas MHTEpIpeTaLUs HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS IEPEMEHHBIMU 3

HWroro no pasneny:

Paznen 5. dynkun

5.1. | KBagparuunas GpyHKIHS, €€ rpaduK U CBOICTBA. 2
5.2. | ITapaGomna, KOOpIHHATHI BEPIIMHBI HAPAOOIIbl, OCh CHMMETPUH ITapalboIIbL.

5.3. | Crenennbie QYHKINH C HATYPATbHBIME TTOKa3aTeIsIMK 2 1 3, MX TpadUKH U CBOMCTBA.

5.4. | Tpadwxu dyrkrmii: y = kx, y =kx +b, y= kix . y=ax®,y = ax®,y = ¥, 6

y=x1l

Hroro no pasneny:

16

Paznen 6.YncnoBsie OCIIEI0BATEIBHOCTH

6.1. | TloHsATHE YUCIIOBOH ITOCIIEIOBATEIEHOCTH. 1
6.2. | 3amaHne MOCIEI0BATEILHOCTH PEKYPPEHTHON HOpMyIoit i hopMyII0ii N-TO YieHa. 1
6.3. | Apudmernueckas ¥ reOMETpUYECKast TIPOTPECCHH. 3
6.4. | ®opmyIIbl N-TO YieHa apu(METHIECKOI U TEOMETPHIECKOH IIPOrPECCHil, CyMMBI NEPBBIX N YICHOB. 3
6.5. | M300pakeHue 4IeHOB apU(PMETHIECKOH H TEOMETPUUECKON MPOrPECCHii TOYKAMH Ha KOOPAWHATHOMN IIOCKOCTH. 2
6.6. | JIMHEHHBII 1 SKCIIOHEHIIUATBHBINH POCT. 2
6.7. | C0)KHBIC IPOLICHTHI. 3

HWroro no pasneny:

15

Pasnen 7.TosTopenue, 06001eHne, CHCTEMATH3ALMS 3HAHMIT




7.1. | Yucna v BEIYMCIICHHUS (3an1/1c1>, CpaBHCHHEC, JICHCTBHS C ICHCTBUTEIbHBIMH YHUCJIaMH, YMCJIOBas IpsAMast; NPOLECHTBI, OTHOLICHUS, IIPOTIOPIUU; O KPYITICHHUE,
HpH6J’II/I>KeHHC, OLICHKA; PCIICHUEC TEKCTOBBIX 3a1a4 apI/Iq]MeTH'-leCKI/IM CHOCOGOM)

7.2. | Anredpandeckue BeIpakeHHs (IIpeoOpa3oBaHue anredpandecKix BeIpaKeHUI, JOMyCTHMbIE 3HAUCHYS)

7.3. | ®dyHknuK (HOCTPOCHHE, CBOMCTBA H3YUCHHBIX (DYHKIHIA; TpadHueckoe pelieHie YPaBHeHHI U UX CHCTEM)

HWroro no pasneny:

18

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102
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