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IHHOACHUTEJIBHASA 3AIIMCKA

OBIIAAXAPAKTEPUCTUKAYYEBHOI'OKYPCA"AJITEBPA"

Pabouas mporpamma no yuebnomy kypcy "Anredpa" s odyyaromuxcs 9 kiaccoB pa3paboTaHa Ha OCHO-
Be DenepaibHOrO TOCYJapCTBEHHOTO 00Pa30BaTENBLHOT0 CTaHJapTa OCHOBHOTO 00111ero 00pa3oBaHus C yué-
TOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHHA, IPEABABIEMBIX K MATEMAaTHUYECKOMY 00pa30BaHMIO, U TPAJIH-
UH pOCCUIICKOT0 00pa3oBaHusl, KOTOPbIE 00ECIICUNBAIOT OBJIaIEHUE KIIOYEBBIMU KOMIIETEHIIUSIMH, COCTAB-
JISIFOIIMMU OCHOBY JUTSL HEIIPEPHIBHOT'O 00Pa30BaHMs U CAMOPA3BHUTHS, & TAKXKE [EJIOCTHOCTh OOIMIEKYJIBTYP-
HOT0, TUYHOCTHOTO U TIO3HABATENILHOTO PAa3BUTHUS 00y4aroImuXcs. B mporpaMme y4TeHbI HJI€U U MOJTOKCHHS
Konuenuuu pa3Butus Maremaruueckoro oopasoanus B Poccuiickoit deneparnuu. B snoxy mudpoBoit
TpaHcopmaIu Bcex chep 4elnoBEeUeCKOol NesITeIbHOCTH HEBO3ZMOYKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM
4eJI0BeKoM 0e3 6a30BOil MaTeMaTHYEeCKOM MOATOTOBKH. YKe B IIKOJIE MAaTEMaTHKa CITYKUT OTIOPHBIM IMPEe/I-
METOM [T U3YYCHHS CMEKHBIX AUCLHUIUINH, a TIOCJE IIKOJIbI pealbHOH HE0OXOUMOCThIO CTAHOBUTCS He-
MpepbsIBHOE 00pa3oBaHue, 4TO TPeOyeT MOTHOLIEHHOU 0a30BOM 00111€00pa30BaTeIbHON MOATOTOBKH, B TOM
YHClie 1 MATEeMaTUYECKOM.

310 00YCIOBICHO TEM, YTO B HAIIW JHU PACTET YHUCIIO MPOdeccuil, CBA3aHHBIX C HEMOCPEICTBEHHBIM IPH-
MEHEHUEM MAaTeMaTUKH: U B chepe SKOHOMHKH, U B OM3HECE, U B TEXHOJOTUYECKUX 00JacTsIX, U JIaxe B ryma-
HUTApHBIX cpepax. Takum 0Opa3zom, KpyT MIKOJIHHUKOB, JJIsI KOTOPBIX MaTEMAaTHKa MOXET CTaTh 3HAYUMBIM
MIPEIMETOM, PACHIUPSIETCS.

[IpakTHyeckast MoIE3HOCTH MAaTEMATHKH 00YCIIOBIIEHA TEM, YTO €€ IPEMETOM SBISIOTCS (QyHIaMEHTab-
HBIE CTPYKTYPHI HAILIETO MUPA: MPOCTPAHCTBEHHBIE (POPMBI U KOJTHMUECTBEHHBIC OTHOIICHHSI OT MPOCTEUIITHX,
YCBaMBAaE€MBIX B HEITOCPEIICTBEHHOM OIIBITE, JI0 JOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX /ISl pa3BUTHS HAYYHBIX
Y IPUKJIATHBIX Hed. be3 KOHKpEeTHBIX MaTeMaTHYeCKNX 3HAHUN 3aTPYJHEHO MOHUMaHKUEe TPUHIIUIIOB yCT-
POMCTBA M UCTIONB30BaHUS COBPEMEHHON TEXHHUKH, BOCTIPUATHE U HHTEPIIPETAIHS pa3HOOOpa3HON COIHalb-
HOM, S5KOHOMHUYECKOM, MONUTHYeCKOi nH(popMalnu, ManodpPeKTuBHA TOBCETHEBHAS IPAKTHUECKAS JesI-
TeNbHOCTh. Ka)k/ToMy 4elloBeKy B CBOEH JKU3HU TPUXOANUTCS BBITTOIHITH PACYETHI U COCTABIISATE AJITOPUTMBI,
HAXOJUTh U MIPUMEHSTH (POPMYJIBI, BIAIETh MPAKTHUECKUMU TPUEMAMU T€OMETPUUYECKUX U3MEPEHUHN U TT0-
CTpOCHUH, YNTaTh HH(OPMAIIHIO, TPEICTABIICHHYIO B BHJIE TAOJIHUII, THarpaMM U rpauKoB, )KUTh B YCIOBHIX
HeonpeAeNEHHOCTH U TIOHUMATh BEPOSTHOCTHBIM XapaKTep CIydalHbIX COOBITUH.

OmHOBpEMEHHO C pacuipeHreM chep MpUMEHEHHS MaTeMaTHKU B COBPEMEHHOM 001IecTBe B Ooiee
B2)XHBIM CTAHOBHUTCS MAaTEMATHUECKUI CTUJIb MBIILICHUS, POSIBIISIFOIIUNACS B OTPEACTIEHHBIX YMCTBEHHBIX
HaBBIKax. B mporecce n3ydeHnst MAaTeMAaTHKA B apCeHAT MPUEMOB M METOIOB MBIIILICHUS YEIIOBEKA €CTECT-
BEHHBIM 00pa30M BKIFOUAIOTCS MHAYKIUA U ASTYKIUs, 0000IICHNE U KOHKPETHU3AIIHSI, aHAIU3 U CUHTE3,
KJaccu(UKaIus ¥ CUCTeMaTH3aIms, abctparupoBanue u aHATOTUsl. OOBEKTHI MATEMAaTHIECKAX YMO3AKITFO-
YeHH, TPaBUJIa UX KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MTOCTPOCHUMN, CITOCOOCTBYIOT
BEIpa0OTKE yMeHHS (HOPMYITHPOBATh, 00OCHOBHIBATH U JOKA3hIBATh CYX/ICHUS, TEM CAMBIM Pa3BHUBAIOT JIOTU-
4yecKkoe MbIIJIeHHe. Beayias poib NpuHaANeKUT MaTeEMATHKE U B (OPMUPOBAHUY AITOPUTMHUECKON KOM-
MTOHEHTHI MBITIJICHHUSI 1 BOCIUTAHUN YMEHHI JIeHCTBOBATH 10 33JJaHHBIM aJrOPUTMaM, COBEPIIICHCTBOBATh
M3BECTHBIC U KOHCTPYUPOBATh HOBBIE. B mporiecce penienus 3ajaqy — OCHOBOM y4eOHOM e TebHOCTH Ha
ypOKax MaTeMaTUKHU — Pa3BUBAIOTCS TaK)Ke TBOpYECKas M MPUKIIAAHAS] CTOPOHBI MBILIUICHUSI.

OOydeHne MaTeMaTHKe AaéT BOZMOXKHOCTh Pa3BUBATh Y O0yUaAIOUINXCS TOYHYIO, pallHOHAIbHYIO U HH(OP-
MaTUBHYIO pedb, yMEHHE OTOMpaTh Hanbosiee MoAXOSIIHNE A3bIKOBbIE, CHMBOIMUYECKUE, TpaduiyecKue cpe-
CTBA JIJISl BRIPQKCHUS CY)KJICHUHN M HATJISTHOTO UX TPECTABICHUS.

Heo0xoauMbpIiM KOMITOHEHTOM OOIIeH KyJIbTYphl B COBPEMEHHOM TOJIKOBaHHUH SIBJIIETCS 00lIee 3HAKOMCTBO

C METOJaMH MO3HAHUS JEeHUCTBUTEILHOCTH, IPEACTABICHUE O IIPeIMETe U METOAaX MAaTEeMAaTUKH, UX OTIIH-

YUl OT METOZOB JPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSAX MPUMEHEHHSI MAaTEMaTHUKU

JUTS PEIICHUSI HAyYHBIX U MPUKIAAHBIX 3a1a4. TakuM 00pa3om, MaTeMaTuieckoe o0pa3oBaHNEe BHOCUT CBOM

BKJIaZl B (popMupoBaHue oOIIeH KyIbTyphl UETIOBEKA.



N3ydyenne MaTeMaTHKH TaKkKe CIIOCOOCTBYET AICTETHUECKOMY BOCITUTAHHIO YEIOBEKA, TOHMMAHUIO KPaco-
ThI U U3S11IECTBA MATEMATUYECKUX PACCYKICHHUM, BOCIPUATHIO T€OMETPHUUECKUX (OPM, YCBOCHHIO AU
CUMMETpPUH.

HNEJJUU3YYEHUAYUYEBHOI'OKYPCA"AJITEBPA"

Anrebpa SBISETCS OTHUM U3 OIOPHBIX KYPCOB OCHOBHOM IIIKOJIBI: OHA 00ECIICUNBACT N3YUEHUE IPYTUX
JUCLUIUIMH, KaK €CTECTBEHHOHAYYHOI0, TAK U T'YMaHUTapHOr'0 LUKJIOB, €€ OCBOCHHE HEOOX0UMO AJIs PO-
JOJDKEHHs 00pa30BaHus U B MOBCETHEBHOM JKM3HU. Pa3BuTHE Yy 00y4aromuxcs HayYHbIX IPECTaBICHUN O
IIPOUCXOKACHUU U CYLTHOCTH ajaredpanyeckux adCcTpakiuii, cnocode OTpakeHUs: MaTeMaTUYeCKON HayKOM
SIBJICHUI U TPOLIECCOB B IPUPOE U OOILECTBE, POJIM MATEMATHYECKOTO MOJICIIMPOBAHUS B HAYYHOM T03HA-
HUH U B TIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHIO HAYYHOT'O MUPOBO33PEHHSI ¥ Ka4E€CTB MBIIIJICHUS, HEOO-
XOIMMBIX AJIS aJJallTallui B COBPEMEHHOM LI(poBOM od1iecTBe. M3yueHue anreOpbl ecTeCTBEHHBIM 00pa-
30M 00ecreurBaeT pa3BUTHE YMEHUS HAOII01aTh, CPABHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TpeOyeT KpH-
TUYHOCTH MBILIIEHHSI, CIOCOOHOCTH apryMEHTUPOBAHHO 0OOCHOBBIBATH CBOU JAEUCTBUS U BBIBOJBI, (hopMy-
JIUpoBaTh yTBepkeHusA. OcBoeHUE Kypca anredpbl 00eceunBaeT pa3BUTHE JOTUYECKOTO MBIIITIEHUS 00Y-
YAIOLUXCS: OHU UCIIONIb3YIOT JeAYKTUBHBIEC U HHAYKTHUBHBIE PACCYKIEHHS, 00001IEHNE U KOHKPETU3ALIUIO,
abctparupoBanue u aHanoruto. O0ydeHue anredpe MmpeanoiaracT 3HauuTEIbHBIH 00hEM CaMOCTOSATEITBHON
NesTeIbHOCTH 00yUaroIINXCsl, IOITOMY CaMOCTOSTEJIbHOE PELICHHUE 3a/1ay €CTECTBEHHBIM 00pa30M SIBIISETCS
peayinzanuen JesTeIbHOCTHOTO IPUHLUIIA OO yUEHUS.

B cTpykType nporpammsl yueGHOTro Kypca «Asredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHUMAIOT COJIEp-
KaTeIbHO-METOUYECKUE IMHIH: «UHCcia U BEIYUCICHHS»; «ANreOpandecKue BRIPaKECHU;

«YpaBHEHUS U HEepaBeHCTBa»; «DyHKuuu». Kaxkaas u3 aTux coaepxarenbHO-METOANYECKUX JIMHUM pa3BUBaeT-
Csl Ha MPOTSKEHUU TPEX JIET U3YUEHMSI Kypca, €CTECTBEHHBIM 00pa3oM MEpeIuieTasch U B3aUMOIECUCTBY C ApY-
T'MMH €ro JUHUAMU. B Xo/ie u3ydyeHnus Kypca 00y4aromumcst IPUXOIUTCs JOTMUECKH pacCyX1aTh, UCIOIb30-
BaTh TEOPETHKO-MHOXKECTBEHHBIN SA3bIK. B CBs3M ¢ 3THM, 11e1eco00pa3Ho BKIIOYUTH B IPOTPAMMY HEKOTOPBIE
OCHOBBI JIOTUKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE pa3ziesibl MAaTEMaTHUECKOro 00pa3oBaHus U CIIOCOOCTBYIOLINE
OBJIAZICHUIO O0YYaIOUIMMUCS OCHOB YHUBEPCAILHOTO MaTEMaTUYECKOTO s3bIKa. TakuM 00pa3oM, MOXKHO yT-
BEPKAATh, UTO COJAEPKATEIBHON U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Aredpay sSBISETCS €ro HHTErpUpo-
BAHHBIN XapaKTep.

Copepxanue TUHUM «Hucna 1 BEIYUCICHUS CIIY>)KUT OCHOBOM JIJIs TajibHEMILIEro N3y4eHus: MaTeMaTHKH,
CIIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS JIOTUYECKOTO MBIIITIEHNS, (POPMUPOBAHUIO YMEHUS MOJIb30BAThCS
QITOPUTMaMHU, a TaKkKe NMPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIMMBIX I TOBCEIHEBHOM JKU3HH.
Pa3BuTHe MOHATHSA O YHMCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PallMOHAIBHBIMU U UPPALIMOHAIBHBIMH YNCIIAMH,
(hopMHpOBaHHUEM IIPEJICTABICHUN O IEHCTBUTEIBHOM UKCIie. 3aBepLIEHUE OCBOCHUS YMCIOBOM JINHUU OTHE-
CEeHO K cTaplIeMy 3BeHy o011ero o0pa3oBaHusl.

Copepxanue IByX anredpandeckux JUHUN — «Anredpandeckue BoIpaKeHUs» U «Y paBHEHUS U HEPABEH-
CTBa» CIIOCOOCTBYET (POPMUPOBAHMIO Y 00YHAIOLIMXCS MATEMaTHYECKOT0 anmapara, He0OX0IMMOro JiIsl pe-
LIeHMS 33/1a4 MaTeMaTUKH, CMEXHBIX NPEJAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. B 0CHOBHOI 11KOI€
y4eOHBIH MaTepHal TPYIIHPYETCsl BOKPYT pallMOHAIBHBIX BBIpXKEHUN. ANredpa 1eMOHCTPUPYET 3HAYCHHE
MaTEeMaTHKH Kak A3bIKa JUIsl TIOCTPOSHHS] MATEMAaTHYECKUX MOJIEJIeH, OMMCaHUs TPOLIECCOB U SIBJICHUN pealib-
Horo mupa. B 3aiaun o0yuenus anredpe BXOJAT TakKe JalbHEHIIee pa3BUTHE aJITOPUTMUYECKOTO MBIIILIE-
HUS, HEOOXOAMMOTr0, B YaCTHOCTH, JJIsl OCBOEHUS Kypca HH(POPMATHKH, U OBJIa/IeHUE HaBbIKaMH JIeAYKTUBHBIX
paccyxaenuil. [Ipeo6pazoBaHre CUMBOIBHBIX ()OPM BHOCHUT CBOM clielIM(pUUECKHl BKJIaJ] B pa3BUTHE BOOO-
pakeHHUs, CIOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Coneprkanne QyHKIIMOHATHHO-TPAQUISCKON JIMHUH HAICJIICHO Ha TOJIYYCHHUE IKOJbHUKAMHU 3HAHHUH O
GYHKIUSAX KaK BaXKHEHIIEH MaTeMaTHIeCcKOM MOIETU IJIsl OTMCAaHUs ¥ UCCIIEI0BaHUs Pa3HO 0Opa3HbBIX MPO-
1IECCOB U SIBJICHUH B MpUpojie U obmiecTse. M3yueHnne 3Toro maTepuaia CrocoOCTBYET Pa3BUTHIO y 00ydaro-
MUXCs YMCHUA UCII0JIb30BATh PA3JIMYHBIC BBIPAZUTCIILHBIC CPCACTBA A3bIKA MATCMATUKHU — CJIOBCCHBIC, CUM-
BOJIMYECKHE, rpaduyeckrie, BHOCUT BKJIA] B (POPMUPOBAHKE MPEICTABICHUA O POJIM MATEMaTHKH B PA3BUTHH
MUBUIIN3AalUU U KYJIbTYPBHI.

MECTOYYEBHOT'OKYPCABYYEBHOMIIJIAHE

CormacHo yaeOHOMY IUIaHy, B 9 Ki1acce u3ydaercs y4eOHbIH Kypc «ANredpay, KOTOPBIM BKITIOYAET Clie-
TYIOIIIME OCHOBHBIC pa3felibl coaepkaHus: «Hucaa u BEIYUCICHUSN», «ANTeOpandecKue BRIPKEHUS,
«YpaBHEHHS U HEPABEHCTBa», «DyHKIIMW». YUeOHBIN TIJ1aH HA U3ydeHHE anreOphl B 9 Kit1accax OTBOJUT 3
yueOHbIX 4yaca B Hezento, 102 y4eOHBIX yaca B TOJ.



COJAEP KAHUEYYEBHOI'OKYPCA"AJIT'EBPA"

Yuciia 1 BBIYHCICHUA

JleficTBUTEIIbHBIC YHCTIA.

PanyionanbHble yncia, MppalliOHAIbHbBIC YUCIIa, KOHEUHbIE U OECKOHEUHbIE JECITUYHbIE IpoOu. MHOXe-
CTBO JICHCTBUTEIBHBIX YHCEIT; JEHCTBUTEILHBIC YHCIA, KaK OECKOHEUHBIE IeCATHUHBIC ApoOu. B3anmuo-
OJIHO3HAYHOE COOTBETCTBHE MEXKAY MHOKECTBOM JIEHCTBUTENBHBIX YUCEN U KOOPAUHATHOU MIPSIMOM.

CpaBHeHUE IEHCTBUTENBHBIX YHCEIN, apu(METHUECKIE TEHCTBUS C ICHCTBUTENBHBIMU YHCIaMu. M3mepe-

HUS, TPUOIMKEHUS, OLCHKH.

Pa3zMepsl 00bEKTOB OKPYXKAIOIIET0 MUPA, JJTUTEIBHOCTH MPOLIECCOB B OKPYXKAIOIIEM MHpE.

[TpubnmxEHHOE 3HaYEHNE BEIMYHUHBL, TOYHOCTh NpuOmmkenus. Okpyriaenue uucen. Ilpukuaka u oneHka pe-
3yJIBTaTOB BBIYUCIICHUN.

YpaBHeHUSA M HEPABEHCTBA

VYpaBHeHUS C OJTHON MTEPEMEHHOM.

JIunelinoe ypaBHeHue. Pelienne ypaBHeHul, cBoasuxcs K JIMHeHbIM. KBagpaTtHoe ypaBHeHue. Peme-
HUE YpaBHEHM, CBOIAIIMXCS K KBaJpaTHbIM. bukBagpatHoe ypaBHeHue. [Ipumepsl pemienns ypaBHeHUI
TpeTbel 1 4YeTBEPTON CTENEHEN pa3oKEeHUEM Ha MHOKUTENH. Perenne qpoOHo-paliioHanbHbIX YPaBHEHUH.
Pemienue TekcToBbIX 3a1au anredpandeckuM MeTofoM. CucTeMbl ypaBHEHUH.

VYpaBHeHUE ¢ ABYyMsI IEPEMEHHBIMU U €T0 rpaduk. Pemienue cucreM qByX JTMHEMHBIX YpPaBHEHUH C IBYMS
IIepeMEHHbBIMU. Pelnenne cucreM IByX YpaBHEHMM, OIHO U3 KOTOPBIX JIMHEMHOE, a Jpyroe — BTOPOH cTere-
Hu. ['padmdeckas HHTEpHIpETaLIUs CUCTEMBI YPABHEHUH C ABYMS IIEPEMEHHBIMH.

Penienue TekcToBbIX 3a/1au anredpandeckuM cnocodom. HepaBeHcTaa.

YucnoBble HEPABEHCTBA U MX CBOMCTBA. PenieHne JIMHENHBIX HEPABEHCTB C OJHON nepeMeHHou. Pemenue
CHCTEM JIMHEHHBIX HEpaBEHCTB ¢ OAHOM nepeMeHHoN. KBaspaTHble HepaBeHCTBa. I paduueckas uHTeppera-
LIAsI HEPABEHCTB U CUCTEM HEPABEHCTB C IByMsI [IEPEMEHHBIMH.

DOyHKIHUA

KBanparnunas ¢ynkius, e€ rpaduxu, cBoiictsa. [lapadona, koopArHATHI BEPIIUHBI Tapa0d0JIbl, OCh CUM-
METpUH MapadoJIbl.

Tpadukn dyskmmii: y=kx, y=kx+b, y=k/x. y=Vx, y=x*. y=IxI i nx cBoiicTsa.

YuciioBbIE NOCIEA0BATEIBHOCTH

Omnpenenenue U crocoObl 3a1aHUS YUCIIOBBIX M1OCIIE0BATEIBHOCTEH.

[TonsATHE YKCIOBOM MOCIENOBATETLHOCTH. 3a/IaHUE TTOCIIEI0BATEILHOCTH PEKYPPEHTHOM dopmyrnoii u (op-
MYJION N-TO 4YjIeHa.

ApudmeTrnueckast U reoMeTpUUecKas IPOrPECCUH.

Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyssl N-To wieHa apupMeTHYECKONH U reoMeTpude-
CKOM ITPOrpeCcCUil, CYMMBI IIEPBBIX N YJIEHOB.

N3o6pakenune wieHOB apu(pMETHUECKON U TeOMETPHUECKON MPOrpeccuii TOUKaMy Ha KOOPAMHATHOM TII0C-
KOCTH. JINHENHBIN U SKCIIOHEHIIMAIBHBINA POCT. CII0KHBIE TPOLIEHTHI.

INIAHUPYEMBIEOBPA3OBATEJIBHBIEPE3YJIbTATBI

OcBoenne yaeOHOT0 Kypca «Anredpbl» JOHKHO 00eCeunBaTh JOCTHIKEHIE Ha YPOBHE OCHOBHOTO 001I1e-
ro 00pa3oBaHUs CICAYIOIMNUX JHIHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTa-
TOB:

JIMUHOCTHBIEPE3YJIbTATBI

JIM9HOCTHBIE pe3yIbTaThl OCBOEHUS MPOTPaMMBbI yueOHOTO Kypca «Anredpa» XapaKTepu3yroTcs:

I[laTpuoTHyeckoe BOCIUTAHHUE:

[IposiBneHneM nHTEpEca K MPOILIOMY U HACTOSIIIIEMY POCCUICKON MaTeMaTUKH, IIEHHOCTHBIM OTHOILICHHU-
€M K JOCTH>)KEHHUSM POCCUUCKUX MaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI, K UCITOJIb30BAHUIO
3TUX JOCTHKECHHI B IPYTUX HayKax M MPUKIAJAHBIX chepax.

I'paxxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBHIO K BBITIOJIHEHUIO 00sI3aHHOCTEH TpakJaHUHA U PealM3alliy ero IpaB, MPEICTABICHHEM O Ma-
TEMaTUYECKHX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SIBICHUM, TPOLEAYp MPaKAAHCKOTO 00-
1ecTBa (BbIOOPHI, OTIPOCHI U TIP.); TOTOBHOCTHIO K 00CYKACHUIO STHYECKUX MPOOIeM, CBI3aHHBIX C MPAKTHU-
YEeCKUM MPUMEHEHUEM JIOCTHKEHUN HayKHU, OCO3HAHUEM BaXKHOCTU MOPAJIbHO-3THUECKUX MPUHIIUIIOB B JIesi-
TEJIBHOCTH YYEHOTO.

TpynoBoe BocnuTanue:



VYcTaHOBKOM Ha aKTUBHOE Y4acTHE B PEILICHUH IPAKTUYECKUX 3a7a4 MaTEMAaTUUECKOM HAIIpaBIEHHOCTH,
OCO3HaHMEM Ba)KHOCTU MAaTeMaTHYECKOro 00pa30BaHUs Ha NPOTSKEHUH BCEH JKU3HU JUIsl yCIIEIIHOM npodec-
CHOHAJILHOW JEATENIbHOCTU M Pa3BUTHEM HEOOXOIUMBIX YMEHUH;

Oco3HaHHBIM BBIOOPOM U IIOCTPOEHUEM MHAUBUIYAIbHOMN TpaeKTOpUN 00pa30BaHMsl U KU3HEHHBIX I1J1a-
HOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN.

JcTeTHYeCKoe BOCIIUTAHHE!

CrocoOHOCTHIO K SMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIIPHATHIO MaTEMAaTHUYECKUX OOBEKTOB, 3aj1a4, pe-
LIEHUH, pacCyKIEHUI; YMEHUIO BUIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTU B UCKYCCTBE.

IleHHOCTH HAYYHOTI'O MO3HAHUS:

OpHUEHTAIMEN B AEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUHBIX MPEACTaBIEHUI 00 OCHOBHBIX 3aKOHO-
MEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOJIBI M OOIIECTBA, TOHUMAHUEM MaTeMaTUYeCKON HayK U Kak cdepsl ue-
JIOBEYECKOH JIeATEIIbHOCTH, ITANOB €€ Pa3BUTHsI U 3HAYUMOCTH JUUIsl pa3BUTHSI LIMBUIIN3ALIUY;

OBJIAJICHUEM SI3bIKOM MaTEMaTUKU U MaTEMAaTUYECKOM KyJIbTYpOH, KaK CpEACTBOM IIO3HAHUS MUPA; OBJIajie-

HUEM IIPOCTEHIIMMHU HaBbIKAMHU MCCIIE0BATENIbCKOM 1E€ATEILHOCTH.

duznyeckoe BocnuTanue, GopMupoBaHue KyJbTYPbI 310POBbSl M SMOIMOHAIBHOI0 0/1ar0noIyus:

TOTOBHOCTBIO IPUMEHATh MaTEMATUUYECKHUE 3HAHUSI B HHTEPECAX CBOETO 3/10pOBbs, BEJCHUS 3/I0pOBOT0 00-
pasa JKU3HU (310pOBOE MHUTaHKE, COATAHCUPOBAHHBIN PEXKUM 3aHATHIA U OT/ABIXA, peryJsipHas Gu3nveckas ak-
TUBHOCTH);

c(OpMUPOBAHHOCTBIO HaBbIKa pe(IeKCUU, IPU3HAHUEM CBOETO IpaBa Ha OLIMOKY M TaKOTo e Mpasa JApy-
rOro 4ejoBeKa.

IK0JIOTHYECKOe BOCIIUTAHME:

OpHEHTalMel Ha MPUMEHEHNEe MaTeMaTHUYeCKUX 3HAHUH JUIsl pellieHHs 3a/1a4 B 00JIACTH COXPAHHOCTHU OKpY-
JKarollel cpelibl, JIaHUPOBAHUS IOCTYNKOB U OLIEHKU MX BO3MOXKHBIX ITOCJIEICTBHUH JIJIs1 OKPY’KaIOLLEH Cpeibl;

OCO3HaHHMEM I'JI00AJIBHOTO XapaKTepa 3KOJIOIMYECKUX IpoOIeM U IMyTel UX peleHus..

JInuHOCTHBIE pe3yJIbTaThl, 00ecneYnBaoIIMe aJaNTALNNI0 00y4a0IIerocs K N3MeHsI0IMMCS yCJI10-
BUAM COLMAILHOM M NPUPOJAHOM Cpelbl:

— T'oTOBHOCTBIO K IEHCTBUSAM B YCIOBHSIX HEONPEAECIEHHOCTH, TIOBBIILIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
yepes3 MPaKTHUECKYIO JISATEbHOCTD, B TOM YHCJIe YMEHHE YUYUTHCS Y IPYTUX JIo/IeH, mpruoOpeTaTh B COBMECTHON
ACATCIIBHOCTH HOBBIC 3HAHUS, HABBIKU U KOMIICTCHINU U3 OIIbITA APYTUX;

— Heo0OxonuMocTbio B GOpMUPOBAHNN HOBBIX 3HAHHM, B TOM yucie, (GOpMyJIUpoBaTh UIEH, TOHS-
THSl, TUTIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM UHCIIE paHEee He U3BECTHBIX, OCO3HABATH 1€(UIIUTHI

COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

— CMOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK

BBI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIIEHUs] U JeHCTBUS, POpMyIHpO-
BaTh U OLIEHUBATh PUCKH U TOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEIJMETHBIEPE3YJIbTATHI
MeTtanpeamMeTHbIe pe3yabTaThl OCBOSHHS MPOTpaMMbl yUeOHOTO Kypca «Anredpay» XapaKTepu3yITCs OBIIa-
NCHUEM VHUBEPCATIbHbIMU HO3ZHAGAMEIbHBIMU OCliCMUAMU, YHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU Oelici-
BUAMU U YHUBEPCATbHBIMU PEYSIAMUGHBIMU OeliCEUAMU.
1) Vuusepcanvhvie noznasamenvhsle oeiicmeus obecneuusarom Gopmuposanue 6a308bix KOSHUMUG-
HbIX NPOYecco8 00yuarowuxcs (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIOWEe20 MUPpA; NpUMeHeHue 102uye-
CKUX, UCCNIe008amMeNbCKUX Onepayull, yMmeHut pabomamso ¢ uHpopmayueti).
ba3oBrble Jlornyeckue 1elCTBUA:
— BBIABIATE M XapaKTEpHU30BaTh CYNIECTBEHHBIC TPU3HAKA MAaTEMAaTHUECKUX O0BEKTOB, MOHATHIA, OTHO-
HICHUI MEX1y MOHATUSAMU; (POPMYIMPOBATH OMPEIEICHUS TOHATHIA, YCTAaHABIMBAThH CYIIECTBEHHBIN TIPU-
3HAaK KJacCH(hUKAINU, OCHOBAHHUS [T 00OOIICHHUS M CPaBHEHUS, KpUTEPUH MTPOBOIMMOTO aHAITN3a;
— BOCHPHUHHUMATh, POPMYIUPOBATH U IPEOOPA3OBLIBATH CYKICHUS: YTBEPIUTEIILHBIE
U OTpHIaTeIbHbIE, eIUHUYHbIC, YACTHBIEC U OOIINE; YCIOBHBIE;
— BBISBIISTh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUs B (haKkTax, MaH-
HBIX, HAOTIOACHUSX U YTBEPKICHUSX; MPEAsIaraTb KpUTEPUH IS BBISIBJICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUL;
— JIeN1aTh BBIBOJIbI C UCIIOJIB30BAHNEM 3aKOHOB JIOTUKH, T€AYKTUBHBIX U UHAYKTHB-
HBIX YMO3AaKJIIOUCHHUM, YMO3AKIIFOUCHU 110 aHAJTIOTUU;
— pa30upath JoKa3aTeNbCTBA MATEMATUYECKUX YTBEPKIECHUH (TMPSAMBIE U OT IPOTUBHOTO), TPOBOAUTD
CaMOCTOSITENILHO HECTIOKHBIE TOKA3aTEIbCTBA MaTEMaTHUECKUX ()aKTOB, BEICTPANBATh ApTYMEHTAIHIO,
MPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;



— BBIOUpATH CIIOCO0 perieHus yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB pellie-
HUS, BBIOUpATh Haubosee MOAXOAAIIUIN C yIETOM CaMOCTOSATENBHO BbIIEJICHHBIX KPUTEPHEB).
ba3oBrble ncciienoBare/JbCKHe JeHCTBUA:
— HCIIOJIb30BaTh BOIPOCHI, KaK MCCIIEI0BATENbCKIUII HHCTPYMEHT MO3HAHUs; (POPMYITUPOBATH BOIPOCHL,
duKcupyroIue NPOTUBOPEUnE, MPOdIEMyY, CAMOCTOSTEIFHO YCTAHABIMBATh HCKOMOE U JJaHHOE, (hOpMU-
pOBAaTh FMIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3ULIUI0, MHEHUE;
— TPOBOJUTH MO CAMOCTOSATEIILHO COCTABICHHOMY IIJIAaHY HECJIOKHBIM SKCIIEPUMEHT, HEOOIIBIIOE UCCITe-
JIOBaHME 10 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTH4eCKoro 00beKTa, 3aBUCUMOCTEH 0ObEKTOB MEXKIY
coboii;
— CaMOCTOSTENIbHO (GOPMYIUPOBATH 0000IIEHHUS U BBIBOABI IO Pe3yJbTaTaM MPOBEIEHHOTO HAOIOJCHHSI, HC-
CJIETOBaHMSI, OIICHUBATH JTOCTOBEPHOCTH ITOYIEHHBIX PE3YJIbTaTOB, BEIBOJIOB M 0000IIEHNI,
— IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOLIECCA, & TAKKE BBIBUIATD MIPEAIIOIOKEHHS O €TI0 pa3BU-
TUU B HOBBIX YCIIOBHSIX.
Pabora ¢ unopmanueii:
— BBISBJIATH HEJIOCTATOYHOCTH M M30BITOYHOCTh MH(OPMAIIUH, TaHHBIX, HEOOXOAUMBIX VISl pEIIeHUS 3a-
Jlauy;
— BBIOHMpATh, AHATTU3UPOBATh, CUCTEMATU3UPOBATH, HHTEPIIPETUPOBATH HH(OPMALIMIO PA3IMYHBIX BUOB
1 GOpM IIpeCTaBICHHS;
— BBIOUpATH GOPMY MPEACTABICHUS HHPOPMALIMN U WILTIOCTPUPOBATH PEIIaeMbIE 3a/1a4l CXEMaMH,
JuarpaMMamu, HHOM rpauKoil U uX KOMOUHAIUSIMU;
— OLIGHUBATh HAAEKHOCTH HH(OOPMAIMH 1TO KPUTEPHSIM, TPEUIOKEHHBIM YIUTEIEM I CHOPMYITHPO-
BaHHBIM CaMOCTOSTEIBHO.
2) Vuusepcanvivie KOMMYHUKAMUBHbBIE OelicmEUs 00eCneyusarm chopmuposaHHoCcmy COYUAIbHBIX HA-
8bIKO8 00YUAIOWUXCA.
O0wmenue:
— BocnpuaumMath 1 GopMyIUpOBaTh CYKAECHUS B COOTBETCTBHHU C YCIOBUSAMHM U LENSMU OOILEHHUS; sC-
HO, TOYHO, TPaMOTHO BbIpakaTh CBOIO TOUKY 3PEHMSI B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh MOsICHE-
HUS 110 X0y PELIEHUs 3a7ja4l, KOMMEHTHPOBATh ITOJIY4eHHBIN pe3yibTar;
— B X0JIe 00CYKJIeHUsI 337]aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1a€MOW TEMBbI, TPOOJIEMBI, pelaeMoi 3a-
Jlau, BBICKa3bIBaTh UJIEH, HALIEJICHHBIC HA IIOUCK PELLIEHUS; COIIOCTABIIATH CBOM CYXKIECHUS C CYXKACHUIMU
JPYTUX YYaCTHMKOB JlMajora, oOHapyUBaTh pa3JInule U CXOJCTBO MO3ULIUI; B KOPPEKTHOM popme dop-
MYJIMPOBAaTh Pa3HOIJIACHS, CBOM BO3PAXKCHHUSI,
— TMPEACTaBIATh Pe3ybTAThl PEHICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIEJOBAHUSI, TPOEKTA; CAMOCTOS TN b-
HO BbIOMpATh (popMaT BEICTYIIJICHUS C YUETOM 3a]a4 IPE3EHTAIlMM U 0COOEHHOCTEN ayJUTOPHH.
CotpyaHuyecTBo:
— TIOHUMATh U MCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHIUBUAYaJIbHON pabOThI IPU PELICHUN
yueOHBIX MaTeMaTUYECKUX 3a/1a4;
— MPUHUMATH EJIb COBMECTHOH 1A TeIbHOCTH, IUTAHUPOBATh OPraHU3allli0 COBMECTHON paboThI, pac-
IpeNeNsITh BUIBI paboT, 10roBapuBaThCsl, 00CYkK1aTh IPOLECC U Pe3yNbTaT paboThl; 00001IaTh MHEHUS
HECKOJIBKUX JIIOACH;
— y4acTBOBATh B IPYMIOBHIX opMax paboThl (00CYKaeHHUsI, 0OMEH MHEHUSIMU, MO3TOBBIC IITYPMBI U
ap.);
— BBITNIOJIHATH CBOIO YaCTh padOThl U KOOPIAUHUPOBATH CBOU JEHCTBUS C IPYTMMH YICHAMU KOMaH/IbI;
— OLIEHUBATh KaYeCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT 10 KPUTEPUAM, CHOPMYITUPOBAHHBIM y4acT-
HUKaMU B3aUMOJEHCTBHUSL.
3) Vuueepcanvnvie pecynamuensie oeticmaus obecneuusarom hopmuposanue CMbliCl08blX YCMAHOBOK U
HCUZHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranmsamnusi: CaMOCTOSITEIbHO COCTABJISITH IVIaH, AJTOPUTM pelieHus! 3a1a4M (MM ero 4acTh),
BbBIOUPATH CIIOCO0 pelIeHNs ¢ Y4ETOM UMEIONIUXCH PeCYPCOB M COOCTBEHHBIX BO3MOKHOCTEN, apry-
MEHTHPOBATH H KOPPEKTHPOBATh BAPHAHTHI PellleHUH ¢ Y4€TOM HOBOM MH(POPMALIUH.
CaMOKOHTPOJIb:
— Bnagets cnocobamu caMonpoBepKH, CAMOKOHTPOJISL IIPOIiecca M pe3ysIbTaTa pelieHus] MaTeMaTuye-
CKOH 3a7a4Hu,
— IlpenBuners TpyAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPU PELIEHUH 3a/1a4l, BHOCUTh KOPPEKTUBBI B
JESTeNIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWACHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;
— OLIGHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIbHOCTH OCTABICHHOMN IIETTU U YCIOBUSAM, OOBACHSTD



MPUYUHBI JOCTHKEHUS WM HETOCTIKCHUS eI, HAXOJUTh OMIMOKY, 1aBaTh OIICHKY IPHOOPETEHHOMY
OTIBITY.

HNPEIMETHBIEPE3YJIbTATbBI

OcBoenne yaeOHOTO Kypca «Anredpay, 9kiacc JOHKHO 00eCIIeYrBaTh TOCTHKEHUE CIICAYIONIUX MPEAMET-
HBIX 00pa30BaTEeNbHBIX PE3YIbTATOB:

Yucna v BBIYUCIEHHUSA

CpaBHUBATH U YIIOPAIOUYNBATH PAllMOHANbHBIE M UPPALIMOHAIIBHBIE YUCIIA.

BeimonusaTe apudMeTHuecKkue AeUCTBUS ¢ PAIIMOHAIBHBIME YHCIIAMH, COYETasi YCTHBIC U TUChbMEHHBIC
PUEMBI, BBITIOJIHATH BHIUMCICHHSI C HPPALMOHATIbHBIMH YUCIIAMU.

HaxomuTh 3Ha4eHUS CTENICHEH ¢ [ENBIMU TTOKa3aTeNIIMUA U KOPHEH; BEIYUCIIATH 3HAYCHUS YUCIIOBBIX BhIpa-
YKEHUM.

OKpyTJISITh IEHCTBUTEIBHBIC YMCIIA, BBITIOTHATH MPUKHUJIKY PE3YyIbTaTa BEIYUCICHUH, OIEHKY YUCIOBBIX BbI-
paXEHUH.

YpaBHeHUs] U HEPaBEeHCTBA

Pemats nuHeliHble U KBapaTHbIC YPaBHEHUS, YPABHEHUS, CBOISAIIUECS K HUM, IPOCTEHIIINE IPOOHO- pa-
[MUOHAJILHBIC YPAaBHCHUS.

Pemath cucteMbl IBYX JTMHEHHBIX YPaBHEHUN C IBYMS MEPEMEHHBIMH U CUCTEMBI IBYX ypaBHEHUH, B KOTO-
PBIX OJTHO YPaBHEHHUE HE SIBISICTCS JTMHCHHBIM.

Pemath TekcToOBbIE 33/1auu anreOpandeckuM CIiocOOOM € TOMOIIBIO COCTABIICHUS YPABHEHHUS IIU CHCTEMBbI
JIBYX YpaBHEHUH C IBYMS MIEPEMEHHBIMHU.

[TpoBoAUTH MpoOCTEHIIINE UCCIIEIOBAaHUS YPAaBHEHHUI U CUCTEM YpaBHEHHI, B TOM YHUCIIE C IPUMEHEHUEM
rpadUUecKuX MpeACcTaBlIeHUH (YCTaHABIIMBATh, IMEET JIM YPaBHEHHUE HITU CHCTEMa ypaBHEHUH pElIeHMs, ec-
JI1 UMEET, TO CKOJIbKO, U TIp.).

Pemarh muHelHBIC HEPABEHCTBA, KBAIPAaTHBIE HEPABEHCTBA; N300paxaTh PEIICHUE HEPABCHCTB HA YHCIIO-
BOI MPSMOIi, 3aHCHIBAThH PEUICHHE C TOMOIIBIO CHMBOJIIOB.

Pemath crucTeMbl TUHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKITIOYAIOIINE KBAJIPATHOE HEPABEHCTBO;
M300pakaTh pelIeHHe CUCTEMbl HEPABEHCTB Ha YHCIOBOM MPSIMOH, 3aIIMCHIBATh PEIIEHUE C TOMOIIBI0 CHMBO-
JIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 33/1a4.

DOyHKIUU

Pacnio3naBath GyHKIMU U3y4eHHBIX BUAOB. [IoKa3bIBaTh CXeMaTHUECKH PACIIONIOKEHUE Ha KOOPIMHATHOM
mmockocTH rpadukos ynkumit Buaa: y =kx, y =kx +b, y =k/x, y=ax*+bx-+c, y=x?, y=Vx, y=IxI B 3aBHCHMOCTH
OT 3HaueHUi K03 PUIMEHTOB; ONHMCHIBATH CBOMCTBA (PYHKIIMH.

Ctpoutb u n300paxatb cXeMaTUyeCcKu rpauKy KBapaTUUHbIX (QYHKIUI, ONUCHIBATH CBOICTBA KBaJpaTHuy-

HBIX (QYHKIUH 110 UX rpaduKam.

PacrioznaBath kBaipaTHUHYIO QYHKIIHIO IO (hopMyIie, TPUBOIUTH MPUMEPHI KBaIpaTUUHBIX QYHKIUI U3
peanbHOM KU3HU, PU3UKH, TEOMETPHH.
Apudmernyeckasi M reoMeTpu4ecKasi MPporpeccuu

Pacnio3naBath apupMeTHIECKYIO0 U T€OMETPUYECKYIO IPOTPECCUH MPH Pa3HBIX CIIOCO0AX 3aaHusI.

BbInonHATE BBIUKCIEHMS ¢ UCIIOJIBb30BaHuEM (GOpMYIT N-To wieHa apu(pMeTHIecKoil 1 reoMeTpruIecKoi mpo-
rpeccuil, CyMMBbI IEPBBIX N YICHOB.

N306paxarh 4ieHbl MOCIe10BAaTeIbHOCTH TOUKaMH Ha KOOPIUHATHOMN IIOCKOCTH.

Pemats 3a1aum, CBsI3aHHBIE ¢ YUCIOBBIMU NIOCIIEA0BATENBHOCTAMH, B TOM YHCIIE, 3a/1a4d U3 PeaIbHOU
KU3HH (C UCTIOIH30BAaHUEM KAJIBKYJIATOPA, IIU(GPOBBIX TEXHOJIOTHH).



TEMATHYECKOEIIVIAHUPOBAHUE

Nenn | HaumenoBanue pasaesnoB u teM | KonnuecTBo yacos Bunbl nesitenbHOCTH Bunpl, hopmy DiiekTpoHHbIE (ITU(POBHIEC)
/| mporpamMmel BCEro [KOHTP.| pak- KOHTPOJISI 00pa3oBaTelibHbIC PECYPCHI
a0O0THI | TPado;
TBI
Yuciia 1 BIYKMCICHUS — 9 4acoB
1.1. | PaumonaiibHBIC yncia, uppanuo- |1 -Pa3BuBaTh nmpejcTaBieHHs O YMCIIaX: OT MHOKecTBa |V cTHbIH onpochttps://www.yaklass.ru/p/alge
HAJIbHBIE YUCJIa, KOHEYHBIE U Oec- HATYpPaJIbHBIX YHCEN 0 MHOXKECTBA ICHCTBUTEIBHBIX bra/8-klass/deistvitelnye-
KOHCYHBIC JICCITHYHBIC JPOOH. YHCelL.; chisla-9092/mnozhestvo-
O3HAaKOMHUTBHCS C BO3MOXKHOCTBIO MPECTABICHUS JCH- deistvitelnykh-chisel-i-ee-
CTBHUTEJIBHOI'O YHCIIa KaK OECKOHEYHOU JeCATHUHON geometricheskaia-model-
JIpOOH, IPUMEHSTh JECATUIHBIC TPUOIMIKCHUSI PaIlio- 12419/re-477f7846-9f71-
HAJIBHBIX ¥ HPPALMOHAIBHBIX YHCEIL.; 4b9b-992b-91665chfcd87
MHOECTBO IeHCTBUTENbHBIX Yk~ |1 -3anuceIBaTh, CPAaBHUBATH VCTHBIN onpoc
CeJI; AeHCTBUTEIBHBIC YNCIIa KaK U YIIOPAI0YNBATH JAEHCTBUTEIILHBIC YKCIIA. ;
OeCKOHEYHbBIE ICCITUYHBIC IPOOH
1.3. | B3aumMHO oxHO3HAYHOE COOTBET- |1 -N300paxats neiicTBUTEIbHBIC Ynciia Toukamu Koop- [[Tucemennsiii |https://www.yaklass.ru/p/alge
CTBHE MEXy MHOYKECTBOM JICH- JMHATHOM TIPSIMON.; orpoc bra/8-klass/deistvitelnye-
CTBUTEJIBHBIX YHCE]T © MHOYKECT- chisla-9092/priblizhennye-
BOM TOYEK KOOPJIUHATHOM Mpsi- znacheniia-po-nedostatku-po-
MO izbytku-12434/re-36e4e485-
1.4. | CpaBHeHUE AeMCTBUTENBHBIX Un- |1 -3anuchIBaTh, CPABHUBATH U YIIOPSI0UUBATh JeHCTBU- [IHANBU Y-
cen, apu(pMEeTHIECKUE ICUCTBHS C TENbHBIC YHCTIA.; QITBbHBIN OTPOC
JIEWCTBUTEILHBIMU YKCITAMH 10 KapTOYKaM
1.5. | [Ipubnmxénnoe 3HaueHue senu- (1 -BeimonHsTe, codeTas ycTHble U muchbMeHHbIe pué-  (TectupoBanwme |https://www.yaklass.ru/p/mat
YUHBI, TOYHOCTH MPUOIMIKSHHUS MbI, apu()METUICCKUE NSHCTBUSI C pAIlHOHATBHBIMU ematika/5-klass/naturalnye-
YHCJIaMU;, HAaXOIUTh 3HAUEHUS CTEIEHEH C IIETIBIMU chisla-13442/okruglenie-
MOKA3aTeISIMU M KOPHEH; BBIYHCIISATH 3HAYCHHSI YUCIIO- chisel-prikidka-i-otcenka-
BBIX BBIPaKEHHIA.; rezultatov-vychislenii-13527
1.6. | OkpyriieHHE YUCe 1 AHaTH3UPOBATH U JIEJIaTh BBIBOBI O TOYHOCTH MPH-  |Y CTHBIH OMPOC
1.7. | TlpukuaKa v OlEHKa Pe3yILTaToOB |2 OMKEHNS IEHCTBUTENEHOTO YHCIIA TIPH PEMIEHHY 33~ [Tycpmennslii |nttps://www.yaklass.ru/p/mat
BBIYUCIICHUH Aat. . oIpoc ematika/5-klass/naturalnye-
-OKpYIJISITh IEHCTBUTEIBHBIC YHCIIA, BBIMOIHATH PHU- chisla-13442/okruglenie-
KUJKY pe3y/IbTaTa BEIYMCIICHHUH, OICHKY 3HAYECHU I YH- chisel-prikidka-i-otcenka-
CJIOBBIX BBIDAKEHHH. rezultatov-vychislenii-13527
Hroro no pazney 9
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00JIBI U3 peanbHOM KU3HU, (PU3NKU, TEOMETPHUU. ;

5.3. | CrernenHblie (PYHKIIUK C HATY- 3 -BoisBisth 1 00001maTh ocobeHHoCTH Tpaduka kBaa- [MuauBuay- — [https://www.yaklass.ru/p/alge
paJbHBIMU MOKA3aTeNAMH 213, UX patnaroil GyHKIHH y = ax” + bX + C.; anbHbI or-  [bra/9-klass/chislovye-funktcii-
rpaduKH U CBOMCTBA. -CTpouTh ¥ H300pakaTh CXEMaTHIECKH TpapUKU poc 1o kap-  [svoistva-chislovykh-funktcii-

KBA/IDATHTHBIX (GyHKIMH, 3aJaHHBIX (HOPMYJIaMH BUA [TOYKAM 9132/stepennaia-funktciia-s-
y=ax?, y=ax’ +q,y =a(x + p)>, y=ax’ + bx +c.; naturalnym-pokazatelem-
AHaTM3MPOBATh U MPUMEHSITH CBOMCTBA H3Y4YEHHBIX 12044/re-c7626d3e-e29a-
(YHKIMHA 171 UX TIOCTPOCHHUSI, B TOM YHUCJIE C TIOMO- 41e9-970f-

IO II(PPOBBIX PECYPCOB; 1a5540f90427https://www.ya

5.4. | I'paduku pyukuii: y=KX, 4 -CTpouTh M U300paXkaTh CXeMaTHUYECKH rpaduKu rectuposanue |Klass.ru/p/algebra/11-
y=kx+b, y=k/x, y=ax?, y=ax?, KBaJIPaTUYHBIX (QYHKIIMH, 33 JaHHBIX (POPMYITaMU BUIA klass/stepeni-s-ratcionalnym-
y=vx, y=Ixl ax’,y=ax’+q,y=a(x +p)>, y=ax’ +bx +c,; pokazatelem-korni-stepennye-

AHaNMN3UPOBATh M IPUMEHSTH CBOWCTBA H3YYEHHBIX funktcii-11016/svoistva-

(YHKIHIA 7151 ©X TOCTPOCHHS, B TOM YHCIIE C TOMO- stepennykh-funktcii-i-ikh-

1610 1M (PPOBBIX PECYPCOB; grafiki-9158/TeacherInfo
Hroro no pazneny: 16

UncioBbIE MOCTIEA0BATEILHOCTH -15 yacoB

6.1. | [lonaTne yucnoBOM Mocie0Ba- |2 -OcBauBaTh U IPUMEHATh UHJIEKCHBIC 0003HaueHus, [YcTHbI  omn-https://www.yaklass.ru/p/alge

TEIBHOCTH CTPOUTH PEUYEBbIC BBICKA3bIBAHUS C HCIIOJIB30BAHHEM  [POC bra/9-klass/chislovye-
TEPMHUHOJIOTHH, CBI3aHHOM C MOHITHEM ITOCIIEI0BA- posledovatelnosti-progressii-
TEJIBbHOCTH. 9139/poniatie-chislovoi-

6.2. | BagaHue Mocuea0BaTeIbHOCTH |2 -AnanusuposaTh GOpMyNy n-ro wieHa nmocnenosa-  (Tectuposa-  [posledovatelnosti-sposoby-
pPeKyppeHTHOH popmyroit u Gop- TENLHOCTH W PEKYPPEHTHYIO popMyny? Berancusars [Hue zadaniia-posledovatelnostei-
MyJI0M N-TO ujeHa YIEHBI TOCJIEI0BATEIbHOCTEN, 3aJaHHBIX 3TUMHU (Op- 11943

MyJIaMH.

6.3. | Apudmernyeckas u reomerpuue- 3 -YcranaBmuBaTh 3aKOHOMEPHOCTh B TOCTPOCHHH TI0-  [OIIPOC IO https://www.yaklass.ru/p/alge
CKasi pOTrpeccuun CIIe/IOBATEIILHOCTH, €CJIH BBITUCAHBI TIEPBBIE HECKONIb- [KapToukam  |pra/9-klass/chislovye-

KO e€ 4ICHOB. posledovatelnosti-progressii-

6.4. | @opmynsl N-ro uieHa apupmeT- [3 -Pacno3HaBarh apuMETHIECKYIO 1 reoMeTpudeckyro recrupoanue|9139/arifmeticheskaia-
YECKOW U T€OMETPUIECKON TPO- MPOTPECCHU TPH PA3HBIX CIIOCO0AX 3aIaHHS. progressiia-svoistva-
rpeccuii, CyMMbI IEpBBIX N 4iIe- -Pemrath 3a7aum ¢ ucnoabpb30BaHKEM (POPMYI N-TO UJie- arifmeticheskoi-progressii-
HOB Ha apu(METHIECKON ¥ TEOMETPUIECKON TPOrPEeCcCHii, 9141/re-9be60eb3-2e3a-4782-

CYMMBI IEPBBIX N YICHOB. b724-d5hca94395dc

6.5. | U3oOpaxxeHue uieHOB apudmeTu- 2 -M300paxkats wieHbl TOCNeA0BaTeIbHOCTH TOoYKamu({lectupoBa- |https://www.yaklass.ru/p/alge
YECKOM U TeOMETPHUECKOM Ipo- Ha KOOPJMHATHOW TUTOCKOCTH. Hue bra/9-klass/chislovye-
rpeccuii TOYKaMH Ha KOOPIMHAT- posledovatelnosti-progressii-
HOMH IJIOCKOCTH 9139/geometricheskaia-

6.6. | JIunelHbIil 1 SKCIOHEHITMANIbHBIH (1 -PaccmarpuBarh NpUMEpSBI IPOLIECCOB U sBJIeHUN u3  [MuauBuay-  [orogressiia-svoistva-
pocT peaTbHON KM3HM, WUTIOCTPUPYIOIIME H3MEHEHNE B [anbHBIH on-  [geometricheskoi-progressii-
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apu(MeTHUECKON POTPECcCUH, B FTeOMETPHUIECKOM
HPOTPECCHH; H300pa’kaTh COOTBETCTBYIOIINE 3aBUCH-
MOCTH rpauyecki.

pOC 110 Kap-
TOYKaM

9142/re-1cea80cl-2bde-4270-

a473-6b6d81ad228d

6.7.

ClosxHbBIE IIPOUCHTHI

-Pemarp 3aaun Ha CII0KHBIE IPOIICHTHI, B TOM YHUCIIE
3a/1a4¥ U3 peaTbHON MPAKTHKH (C UCTIOTB30BAHUEM
KaJIbKYJIATOPA).

3HAKOMHTBHCS C UCTOPHEH Pa3BUTHSI MATEMATHKH.

TCCT

Hroro no pazgeny:

15

IloBTOpenue — 18 yacos

7.1.

Yucsa U BbIYNCIEHUS (3aITHCh,
CpaBHEHUE, AEUCTBUS C AEUCT-
BUTEJIbHBIMU YUCJIAMH, YUCIIO-
Bas mpsiMasi; MPOIIEHTHI, OTHO-
LICHUS, TIPOTIOPIIUU;, OKPYTJIe-
HHE, IPUOTHNIKEHUE, OIICHKA;
pellieHne TEeKCTOBBIX 3a7a4
apu(mMeTHIecKUM Crocooom)

w

7.2.

Auaredpanyeckue BbIpaKeHHs
(npeobpazoBanue anredpande-
CKHUX BBIpaXECHUH, TOMyCTUMbBIE
3HA4YEeHHUs)

7.3.

DyHKIMH (TTOCTPOEHUE, CBONCT-
Ba U3y4YEHHBIX PyHKIMI; rpadu-
YECKOE PELICHUE YPABHEHUN U
WX CUCTEM)

Hroro no pazgeny:

18

OBIIEEKOJIMYECTBOYACOBIIO-
ITPOI'PAMME

102

10




IMoypounoe niianupoBanue AJICEBPA, 9 knace

Ne | lama Tema ypoxka
IThan Dakm
IToBTOpEHUE — 6 yacoB
1 Pemenue cuctemM HEpaBEHCTB U HEPABEHCTB
2. KBanparuueckas QyHKIUs, pellieHre HEPaBEHCTB METOI0M HHTEPBAJIOB
3. Pemienue 3a1a4 ¢ MOMOIIBIO YpaBHEHUH
4. Pemienue 3agau Ha nporpeccuu
5. Penienue ypaBHEeHM BCeX BUIOB
6. Jluaznocmuueckaa konmpoavnasa paboma (Nel)
Yucsia 1 BIYMCICHUS — 9 4acoB
7. PanmonanbHble 1 UppallMOHANIBHBIC YHCIIA, KOHEUHbIE U OECKOHEUHbIE JIeCs-
TUYHBIE APOOH
8. MHOeCTBO JIeHCTBUTEIBHBIX YHCEIl
9. CooTBeTcTBHE MEXAY MHOXKECTBOM JIEUCTBUTEIBHBIX YUCET U MHOKECTBOM
TOYEK KOOPJIMHATHOW MPSIMOU
10. CpaBHeHHE U apupMETHUECKUE JEUCTBUSI C NEHCTBUTEIbHBIMH YUCIAMU
11. [TpuOnmxEHHOE 3HaUeHNE BEJIMYMHBI, TOUHOCTh NPUOINKEHUS
12. OKpyriieHue yucel
13. [Ipuknaka 1 OLeHKa pe3yabTaTOB BBIYUCICHUN
14. IIpuknaka 1 OLleHKa pe3yabTaTOB BHIYUCICHUN
15. Konumponvnas paboma No2 no meme «4ucna u evtuucnenusny
YpaBHeHusi ¢ o1HOM nepemMeHnHoi — 14 yacos
16. JlunelitHoe ypaBHEHHE
17. VYpaBHeHUs1, CBOASIIMECS K JIMHEWHBIM
18. Perrenve ypaBHeHM, CBOAAIIMXCS K JIMHEWHBIM
19. KBanparnoe ypaBHenue
20. YpaBHEeHUSsI, CBOJIAIINECS K KBAJPATHBIM
21. Perienve ypaBHeHMH, CBOAAIIMXCS K KBAJIPATHBIM
22. bukBaapaTHble ypaBHEHUS
23. Pemenue OMKBapaTHBIX YpaBHEHUI
24. [IprmMepsl penieHus pasziokKeHNeM Ha MHOKUTEIN
25. JlpoOHO-paninoHa bHbIe YpaBHEHUS
26. Pemienue 1poO6HO-pallMOHAIBHBIX YpPaBHEHUH
21. Pemenne TekCTOBBIX 3a/1a4 aireOpandecKuM METOI0M
28. PerieHne TeKCTOBBIX 3a/1a4 aJIreOpanyecKUM METOJI0OM
29. Konumponvnan paboma Ne3 no meme « Ypasnenus ¢ 00Hoil nepemeHHon)
Cucrembl ypaBHeHunii — 14 yacos
30. JInHeliHoe ypaBHEHNE C IBYMsI IEPEMEHHBIMU
31. I'paduk nuHEHOrO ypaBHEHHUS C IBYMSI IIEPEMEHHBIMU
32. IToctpoenne rpaduka TUHEHHOTO YpaBHEHHUS C JIByMs IEPEMEHHBIMU
33. CucreMa IByX JMHEHWHBIX YPABHEHHUH C IByMsI IEPEMEHHBIMU
34. Penienne cucrtem JIMHEHHBIX YPAaBHEHUN C ABYMsI IEPEMEHHBIMU
35. MeTtoapl pelieHusi CUCTEM JIMHEHHBIX YPABHEHUHN C IByMsI IEPEMEHHBIMU
36. Pemrenune cucreM ypaBHEHUM, OHO U3 KOTOPBIX JIMHEMHOE, a APYTroe- BTO-
poM CTeneHn
37. MeTton croxeHust
38. MeTo/1 MOJICTAHOBKH
39. I'padpuaeckas mHTEpIIpETALNS CUCTEMBI YPABHEHUHN C JBYMST IEPEMEHHBIMHU
40. Pemienue cucteMbl ypaBHEHUH ¢ ABYMsI IEPEMEHHBIMU TPaQUIeCKu
41. Pemenne TekCTOBBIX 33124 aireOpandecKuM CriocoooM
42, Periennie TeKCTOBBIX 3a/1a4 HA JBUYKEHHE
43, Konumponvnaa paboma Noe4d no meme «Cucmemul ypagneHuil»




HepaBencrBa — 16 yacon

44, HuciioBbIE HEPABEHCTBA
45, CBOICTBa YHCIIOBBIX HEPABCHCTB
46. ITpeobpazoBaHre YNCITIOBBIX HEPABEHCTB
47, JIMHelHbIe HEpaBEHCTBA C OJHON IEPEMEHHOMN
48. IIpeoOpazoBaHne JIMHEHHBIX HEPABEHCTB C OJTHON IMEPEMEHHOMN
49. Penienune TMHEMHBIX HEPABEHCTB C OJTHOU ITIEPEMEHHOU
50. CucTemMbl JIMHEHHBIX HEPABEHCTB C OJHOU NTEPEMEHHOMN
51, MeToapl pelieHusi CUCTEM JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOMN
52. Penienue cucteM JIMHEHHBIX HEPABEHCTB C OJTHOU NIEPEMEHHONU
53. KBanpaTHbie HepaBeHCTBA
4. Penienune KkBagpaTHbIX HEPABEHCTB
55. MeToa HHTEpBAJIOB
56. Penienne HepaBeHCTB METOJIOM UHTEPBAJIOB
ol. I'padpraeckas mHTEpIIpETAIINST HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMSI I1€-
PEMEHHBIMU
58. IToBTopenue no reme «HepaBencrsa»
59. Konmponvnaa paboma Ne5 no meme «Hepasencmeay
Dyuknum — 16 yacos
60. [lonarue GyHKIINHN
61. Pa6ora ¢ rpadukamu pyHKuni
62. CpoiicTBa GhyHKINH
63. IToctpoenne u ureHne rpaduKoB GyHKITHIHA
64. AJaroput™ uccienoBanus GyHKIun
65. KBagpaTHbIil TpEX4JeH U €ro KOpHU
66. Boigenenue kBajgpara AByWwIEHa U3 KBaJAPaTHOTO TPEXWICHA
67. Konmponvnaa paboma Neb no meme « Oynkyuuy
68. DYHKIHS y = ax°, ee CBOMCTBA U rpaduK
69. Ipaduky yHKIMHA y = ax” + N1y = a(x - m)°
70. [Toctpoenue rpadurka KBaapaTUIHON (YHKIIUH
71. Pabora c rpapukamu kBagpaTuuyHOM PyHKUINN
72. DyHKIUg y = X"
73. I'paduku bynakumii: y=K/X, y=ax?
74, I'paduxn Gynximii: y=Vx, y=Ix|
75. Konumponvnas paboma Nel no meme « Dynkuyuuy
Yucaosble mociaenoBaTe1bHOCTH — 15 yacoB
76. TTocnemoBarensHOCTH
77, Omnpenenenne apuHMEeTHIECKON MPOTPECCUU
78. Pa3zHocTh apupMeTHuecKol Iporpeccuu
79. ®dopmyna N — ro wieHa apuQMeTHIeCKOil Mporpeccuu
80. dopmyiia CyMMBbI IEPBBIX N WICHOB KOHEYHON apu(pMETUYECKON POrpecCHu
81. XapakTepuCTUIECKOE CBOMCTBO apu(PMETHUECKON POrpeccHn
82. Perienue 3a1a4 Ha apupMETUYECKYIO IPOTPECCUIO
83. Konmponvnas paboma Ne 8 no meme «Apugpmemuuecxkan npozpeccusn»
84. OrnpezesieHre reOMETPUUECKON MPOTPECCUu
85. dopMyia N — ro 4jaeHa reOMETPUYECKON IPOrpeCCUm
86. XapakTepUCTUUYECKOE CBOMCTBO T€OMETPHUUECKON MPOTPECCUU
87. @dopmysia CyMMBI IEPBBIX N YIEHOB F€OMETPUUYECKOM POTPECCUU
88 JIMHENHBIN U Y5KCHOHEHIMAJIBHBIN POCT
89. C0XHBIE TPOLEHTHI
90 Koumponsnasa paboma Ne 9 no meme «I eomempuueckas npozpeccusn»
IToBTOopenue — 12 yacos
91. 3anuch, CpaBHEHUE, IEUCTBUS C JEUCTBUTEILHBIMU YHCIAMU




92. [TponeHThI, OTHONIEHUSI, POTTOPIIHU

93. Okpyrienue, npuoJIMKeHUE, OLICHKA

94, Penienne TekcToBBIX 3a/1a4 apuMETHYECKHUM CITIOCOOOM
95. Pemienne TeKCTOBBIX 3aJ1a4 anreOpanyecKuM CriocoooM
96. Ilpomesicymounan ammecmayun. Konmpononas pavoma Nel()
97. [TpeobOpazoBanue areOpandecKuxX BhIPAKEHUN

98. JlonycTuMbIe 3HaYeHUs aareOpanyecKux BhIPAKESHUN

99, Pemenue ypaBHeHUI

100. I'padpuaeckoe perenne ypaBHeHUH

101. I'paduaeckoe perienne cucrem ypaBHEHUH

102. WToroselii ypok

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI JJIS1 YYEHUKA

Br16epute yueOHble MaTepralibl

Beeaute cBoM BapuaHT:

METOINYECKHUE MATEPHUAJIBI J1JI51 YUYUTEJIS

BBenute manHble

IIUPPOBBIE OEPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBHI CETU UHTEPHET
HTTPS://RESH.EDU.RU/

HTTPS://RESH.EDU.RU/

HTTPS://WWW.YAKLASS.RU

HTTPS://[SKYSMART.RU

MATEPUAJIIBHO-TEXHUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O NIPOLECCA

YYEBHOE OBOPYJIOBAHHME

JInnelika knaccHas

2. TpeyronbHUK KJIacCHBIH (45°, 45°)

3.TpeyronpHEK KiaccHbIH (30°, 60°)

4. TpaHCIOPTHUP KIACCHBIM

5.IUPKYJIb KJIACCHBIN

6.Ha0Op KJIACCHOTO MHCTPYMEHTA

7.pyneTka

8.men Genblii

9.MeJI [IBETHOI.

MOJEIH [T U3yUEeHUsI TEOMETPUIECKUX (UTYp — YaCTH LeJIOro Ha Kpyre, TPUrOHOMETPUIECKUN KPYT, CTepEeOMETPHY-
HbIM HA0OP, HAOOPBI FTEOMETPUUECKUX MOJIEICH U QUTYD C pa3BEPTKOMA.

MeYaTHbIe MaTepUabl Ul pa3jadd Ha YPOKax — MOPTPETHI BRIJAIOMIMXCS YICHBIX B 001aCTH MaTeMaTHKH, TUIaKTHIe-
CKHE MaTepHajibl 110 ajaredpe u reoMeTpuH, KOMIUIEKThI TaOJIHII.

YYEBHOE OBOPYJIOBAHHUE

VYxaxkure yaeOHOe 000pyJ0BaHHE

OBOPYJOBAHMUE JJIAA ITPOBEAEHUSA TABOPATOPHBIX, IPAKTUYECKUX PABOT, AEMOHCTPA-
U

YkaxkuTte 000pyI0BaHUE sl MPOBENICHUS MIPE3CHTAINN, TEMOHCTPAITA A



https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/
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