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HOACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma ydeOHOro Kypca «Anredpa» Ha YpOBEHb OCHOBHOTO OOIIETO
obpazoBanus s oOydaromuxces 7-9-x kiaccoB MBOY «COIII c. Ilerpynp» paspaborana B
COOTBETCTBUH C TPeOOBAHUSMU:

- ®epepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Denepauuny;

- npuka3a MunnpocsenieHus ot 31.05.2021 Ne 287 «O06 yrBepkaeHun ¢GeaepaabHOTO
rocy/IapCcTBEHHOr0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOT'O OOIIET0 00pa3oBaHuUs»;

- mpuka3za MunmnpocemeHus ot 18.05.2023 Ne 370 «O06 yrBepxkaeHuu enepanbHOi
00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOT'O 00ILIero 00pa3oBaHUs;

- mpukaza Munnpocsemenust oT 22.03.2021 Ne 115 «O06 ytBepxkaenun I[lopsiaka
OpraHM3allil ¥  OCYIIECTBIEHUS  00pa30BaTEIbHOM  JCSATENBHOCTH IO  OCHOBHBIM
o0uieo0pa3oBaTeabHbIM IIpOrpaMMaM — 0Opa30BaTeIbHBIM IIpOrpaMMaM HaydajabHOTO
0011er0, OCHOBHOTO OOIIETO U CPETHEro 00IIero 00pa3oBaHUs»;

- CII 2.4.3648-20 «CaHuTapHO-3MUIEMUOIOTHYECKIE TPEOOBAaHUS K OpraHU3alUsIM
BOCIIUTaHUsI U OOyuYeHMsI, OTIbIXa M O3J0POBJIECHHUS JeTeil M MOJOAEKH», YTBEPKAECHHBIX
MOCTaHOBJICHHEM TJIABHOTO CaHUTapHOTO Bpauda oT 28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «I'urnennuyeckue HOpMaTUBBI U TpeOOBaHUS K 00€CIEUEHUIO
Oe3omacHOCTH W (WiM) Oe3BpeqHOCTH [JJs  4YeloBeka (aKTOpOB Cpelbl OOUTaHHS,
YTBEPKACHHBIX TIOCTAHOBJIEHUEM INIABHOTO CaHUTAapHOTro Bpaya oT 28.01.2021 Ne 2;

- KOHUENIMM  pa3BUTUS  MaTeMaTU4YeCKOro  oOpa3oBaHUs,  YTBEPXKIEHHOM
pacnopsikenueM [IpaButenbctBa ot 24.12.2013 Ne 2506-p;

- y4eOGHOro IiaHa OCHOBHOTO 00I1ero 00pa3oBaHMs;

- (QenepanbHOl paboyei mporpamMmbl yueOHOTo Kypca «Anredpa», KOTOPBIA BXOJHUT B
cocTaB yueOHOro rnpeamera «MareMaTukay.

Pabouas mporpamma OpHEHTHpOBAaHA Ha LiE€J€Bble NMPHUOPHUTETHI, CHOPMYIUPOBAHHBIE B
denepanbHOi paboueil mporpamme BOCIUTaHMS M B pabouell mporpamme Bocnutanust MbBOY
«COMI c. ITerpyHb».

Anrebpa siBISE€TCS OAHMM K3 OMOPHBIX KYpPCOB OCHOBHOTO 00IIero oOpa3oBaHHs: OHa
oOecrieunBaeT U3y4yeHue IPYrux AUCHUIIINH KaK €CTEeCTBEHHO-HAYYHOT0, TaK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOJHKEHUSI 00pa30BaHMs U B IMOBCETHEBHON >KHU3HU.
PasButne y oOydaromuxcs Hay4yHBIX TIPEACTABICHUH O TMPOMCXOXKICHHUH M CYIIHOCTH
anreOpanveckux aOCTpakiMid, Croco0e OTpaKeHHs MaTeMaTHYeCKOW HAyKOW SIBICHHM U

MPOLIECCOB B MIPHUPOJE U OOIECTBE, POJIM MATEeMAaTUYECKOTO MOJIECIHPOBAHUS B HAay4YHOM



NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYUYHOTO MHPOBO33PEHUS U KA4YECTB
MBIIUICHHSI, HEOOXOAMMBIX Uil aJalTallid B COBpPEMEHHOM IHdpoBoM obmecTBe. M3ydenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIecTBUS U BBIBOJBI, (GOPMYIHPOBaTh yTBEepKIeHUs. OcBOeHUE Kypca ajireOpbl o0ecrneunBaer
pasBUTHE JIOTUYECKOTO MBIIUICHUS OOYYaIOUIMXCSA: OHM MCIONB3YIOT JIeAYKTUBHBIE U
UHIYKTHBHBIC PACCYXACHUs, 0000IIeHNe M KOHKPETU3alUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mnpeanoyaraeT 3HAYUTEIbHBIH OO0BEM CaMOCTOSTEIbHON JEATEIbHOCTU
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEJIbHOE pELIeHHE 3aJad  sABJISeTCA  peaau3aluei
JeSTeIbHOCTHOI'O TPUHLIMIIA O0yUYEHUS.

B crpykType mnporpamMmbl ydeOHOro Kypca «AnredOpa» s OCHOBHOTO 0OIIEero
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTelbHO-METOAMYEeCKUe JIMHUM: «YHucna u
BBIUUCIICHUS», «AJreOpandeckue BbIPAKEHUsN», «YPaBHEHHs U HEPaBEHCTBa», «DYHKLUN.
Kaxxnas u3 3TuX colepKaTesIbHO-METOAMYECKUX JIMHUNA pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET
U3YYEHHUs Kypca, B3aUMOJIEHCTBYsSI C IPYTUMU €ro JUHUSIMH. B Xoz1e uzydenus yuyeOHOro Kypca
00yyaroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, HCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpay BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4ecKoro oOpa3oBaHUS U
CIOCOOCTBYIOLIME OBJAJACHUIO OOYYalOIIMMHUCA OCHOB YHHBEPCAJIBHOIO MaTEMaTHYECKOIO
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOCHHOCTBIO YyUeOHOTO Kypca «Anredpa» sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copepxanue nuHUM «Yucina M BBIYUCIEHUS» CIY)XUT OCHOBOM JUISl JalibHEHIIEro
W3YYEHUS MaTeMaTHKH, CIIOCOOCTBYET DPAa3BUTHIO y OOYYAIOIIMXCS JOTHMYECKOIO MBILIUICHHUS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIE Ha YpPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAllMOHAIBHBIMU M HPPALMOHATBHBIMH YHCIIAMU,
GbopMHUpPOBAHUEM TIPEACTABICHUIN O MEHCTBUTEIHHOM YHKCIE. 3aBEPIICHHE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepxanne JByX anreOpamdeckux JUHHM — «AnreOpanyeckue BBIPAXKEHUS» U
«YpaBHEHHSI M HEPAaBEHCTBa» — CIOCOOCTBYeT (OPMUPOBAHUIO Yy  OOydYarommxcs
MaTeMaTU4YeCKOro arnrapara, HEOOXOJWMOTOo MJsi pEelIeHHs 3aJad MaTeMaTUKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOrO 0011ero oopa3oBaHus
y4eOHbI  MaTepuan TpYyNIUPYeTcs BOKPYr  palMOHAIBHBIX  BhIpakeHUH.  Aunrebpa
JIEMOHCTPUPYET 3HAUEHUE MAaTEMATUKU KaK s3bIKa JUISl TOCTPOEHHS] MaTEMATUYECKUX MOAETEH,

OTMCAHUA MPOLIECCOB U SIBICHUN peabHOro mupa. B 3amaun oOyueHus anredpe BXOAAT TakkKe



JanbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUIEHUSI, HEOOXOAWMOIO, B YaCTHOCTH, MJIsi
OCBOCHHUSI Kypca HWHGOPMATUKH, W OBJAJCHHWE HABBIKAMH JEAYKTUBHBIX PaCCYXKICHUHU.
[TpeoOpazoBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPaXKEHHS, CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Copepxanue  (QyHKIMOHAIbHO-TpaUYECKOW  JIMHUU  HAIEJIGHO Ha  MOJy4YeHHe
00yJarmUMUCs 3HAaHUN O QYHKIMIX KaK BaXKHEUIICH MaTeMaTHUYECKON MOJENN JJIsi ONMUCAHUS
U HUCCIICIOBAaHMS PAa3HOOOPA3HBIX INPOLIECCOB M SIBICHUI B mpuponae u odmectBe. M3ydenue
MaTepuana CrocoOCTBYeT pPAa3BUTHIO Yy OOy4YaloIIUXCsl YMEHHUS MHCIIOJIb30BaTh pPa3UYHbIC
BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIC, CUMBOJMYECKHUE, Tpaduueckue,
BHOCHT BKJIaJ] B ((OPMHUPOBAHHE TIPEICTABICHUN O POJIM MATEMATUKH B PA3BUTHH [TUBHUIN3AIIUU
U KYJbTYpPHI.

CornacHo ywyeOHOMY TuiaHy, B 7-9-X Kjaccax u3ydaercss y4eOHBIM Kypc «Anrebpay,
KOTOPBI BKIIIOYAET CIEAYIOLINE OCHOBHBIE pa3flienbl coiepxaHus: «Uucia ¥ BBIYHCICHUSY,
«AnreOpandecKkue BEIpOKEHUN», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUNY.

Ha uzyuenne yueGHOTO Kypca «Anredpa» orBoautcs 306 gacoB: B 7-Mm kiacce — 102 gaca
(3 gaca B Henenmo), B 8-M kinacce — 102 gaca (3 yaca B Heneno), B 9-m kinacce — 102 yaca (3 yaca
B HEJIEINIO).

Jlns peanuzanuy nporpaMMbl UCIOJIB3YIOTCS YUEOHHUKH, JTONYUIEHHbIE K HCIIOJIb30BAHUIO
IpU peaju3aluy HUMEIOUIMX TOCYAapCTBEHHYIO aKKpEeIUTAlMI0 00pa3oBaTENIbHBIX MNPOTpamMm
HAyaJbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CpeAHero oouero oO0pa3oBaHMs OpPraHU3ALUSIMM,
OCYIIECTBISIONMMU  00pa30oBaTeNbHYIO ACSITENbHOCTh, MPHUKa30oM MUHIPOCBEIICHHUS OT
21.09.2022 Ne 858:

— Aunre6pa, 7 knacc / MakapsrueB FO.H., Munarok H.I'., Hemikos K.U. u np.; nox pexn.
TensikoBckoro C.A. AxkumonepHoe o6miectBo «M3marensctBo "[IpocBenienue »;

— Aunre0pa, 8 knacc / Makapsrues FO.H., Munmiox H.I'., HemikoB K.W. u ap.; mox pexn.
TemnsikoBckoro C.A. AxknuronepHoe o6miectBo «M3marensctBo "IIpocBemenne »;

— Aunre0pa, 9 knacc / MakapsrueB FO.H., Munatok H.I'., HemikoB K.W. u np.; nox pexn.
TemsikoBckoro C.A. AO «M3natenscTBo "[Ipocsemnienue'»;

— DnekTpoHHble 00pa3oBaTeNIbHbIE pPECYpChbl, AOMYILIEHHbIE K HCIOJIb30BAaHUIO TIpU
pealM3allud HMEIOIIUMX TOCYJapCTBEHHYIO AaKKpeOuTalMio o0pa3oBaTeIbHBIX MPOrpaMm
HayaJbHOTO OOIIEro, OCHOBHOIO OOIIEro, cpexHero oOmero oO0pa3oBaHHUs MPUKA30M
Munnpocsenienust ot 02.08.2022 Ne 653:

—  Aunre6pa, 7 kmacc. DI'AOY AI10 «Akanemuss Munnpocserienus Poccumy;

— Aure0pa, 8 knacc. DI'AOY ATI10 «Axanemus Munnpocsemenust Poccumny;

— Aunre6pa, 9 knacc. DI'AOY AI10 «Axanemus Munnpocsemenust Poccumny;



—  DJEKTPOHHBIM oOpa3zoBaTenbHBIH pecypc «/lomamuue 3amanus. OcHOBHOE oOiiee

obpazoBanue. Anredpay», 7-9 knaccel. AO «M3narensctBo "[Ipocemienue».



COJAEPKAHUE YYEBHOI'O ITPEJIMETA

/-1 KJ1acc

Yuciia 1 BLIYUCICHUA

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEPEX0]l OT OAHOM (GopMbl 3amucu apodel K
apyroi. IlonsTHe panoOHaNbHOIO 4YMCIIA, 3aIIMCh, CPABHEHHE, YIOPAJOUYNBAHNE PALMOHAIBHBIX
yucen. ApudMeTHuecKue NeHCTBUS ¢ pallMOHAIBHBIMU YHCIaMU. Pemienue 3amad u3 peaabHOR
NPaKTUKU Ha YacT, Ha APOOH.

CreneHb ¢ HaTypajbHBIM IIOKa3aTeJeM: OIpeleNieHHe, IIpeoOpa3oBaHue BBIPAKEHUHM Ha
OCHOBE OIpE/EJICHNUs, 3aUCh 00IbIINX yncen. [IponeHTsl, 3anuch IPOLEHTOB B BUJE ApoOU U
IpoOu B BHJIE TPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOIICHTHI, PEUICHUE 3a7ad U3 pealbHOU
IIPaKTHUKH.

[TpuMeHeHrEe NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHUE HA MHOXKUTEIIN HATYPaIbHBIX YUCEIL.

PeasibHble 3aBUCMMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLIUOHAIBHOCTH.

Auredpanyeckune BbIpaKeHUs

IlepemeHHBIE, YMCIOBOE 3HAYECHHE BBIPAKEHMS C IEepeMEHHOM. [lomycThMble 3HayeHUs
nepeMeHHbIX. IIpencraBieHue 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYIIbI.
Beruucnenus no gopmynam. IIpeodpasoBanne OyKBEHHBIX BbIpAa)KEHUH, TOKAECTBEHHO paBHBIE
BBIpQXXEHUSI, TIpaBUJIa MIPeOOpa3oBaHUs CYMM U MPOU3BEJEHUI, MpaBUiia PacCKpbITUS CKOOOK U
IPUBEIEHUS OIOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10Ka3aTeIEM.

OpHowieHbl U MHOrowieHsl. CteneHb MHOrouwieHa. ClloKeHHe, BBIYMTaHUE, YMHOKEHUE
MHOTOWIEHOB. @OpMyIbI COKPAIIEHHOIO YMHOKEHHs: KBaJpaT CyMMbl M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaJIpaToOB. Paznoxenue MHOTOYWJICHOB
Ha MHOXKUTEIIN.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHe, KOPEHb ypaBHEHUs, MpaBujia MpeoOpa3oBaHUs YpaBHEHUS, PaBHOCHILHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YHUCIO KOPHEH JIMHEWHOIO YpaBHEHH:,
pellleHue JIMHEWHBIX ypaBHeHHI. CocTaBi€HHME YpaBHEHUH IO YCIOBHUIO 3ajgadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneitHOe ypaBHEHHME C JByMs NepeMEeHHBbIMU M ero rpaduk. Cucrema JBYX JIMHEWHBIX
YpaBHEHMH ¢ JBYMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
IIpumepsl pelieHns TEKCTOBBIX 3a7a4 ¢ IIOMOILIBI0 CUCTEM YPaBHEHMI.

DOyHKIUHA



Koopaunara toukum Ha npsamoil. YucinoBele mpomexyTku. PaccrosHue Mexay IByms
TOYKaMHU KOOPJAMHATHOMU IIPSIMOM.

[IpsmoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u OopaMHATa TOYKH HA
KOOpAMHATHON IuIocKOCTH. [Ipumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UteHue rpapukoB
peanbHbIX 3aBucuMoOcTei. [lonsarne ¢dynkuuu. I['paduxk dyaknum. CpoicTBa (GYHKIIHMA.
Jluneitnas QyHkuys, ee rpaduk. ['paduk Gynkuuu y = |X|. ['paduueckoe pelieHne JTUHEHHBIX
YpPaBHEHUM U CHUCTEM JIMHEHWHBIX YPABHEHHU.

8- kiace

Yuciia 1 BBIYMCICHUSA

KBagparueiii kopenb u3 uwmcia. [lonstue 00 wuppauuoHanbHOM uyucie. JlecsTudnbie
NpHUOIMDKEHUS UPPAIMOHATBHBIX uncenn. CBOWCTBA apu(PMETHUSCKUX KBAIPATHBIX KOPHEH U MX
NPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKCHUNW U BBIYMCICHUSAM. JleHCTBUTENbHbBIE
YHCIIa.

Crernens ¢ 11eNbIM [T0Ka3aTeIeM U ee cBoiicTBa. CTaHaapTHas 3aluch YKCa.

AulredpanyecKkue BbIpaskeHUs

KBaapatHblil TpexuiieH, pa3ioKeHHe KBaIpaTHOTO TPEXWIEHA Ha MHOXKHUTEIIHU.

Anrebpanueckast aApo0b. OcHOBHOe CBoOicTBO anreOpandeckoit apobu. Croxenue,
BBIYUTAHUE, YMHOXXCHHE, JEJCHUE alreOpanyeckux ApoOeil. PamroHanbHble BBIpAXKEHUS U HX
npeoOpazoBaHue.

YpaBHeHHUs M HEPABEHCTBA

KBanparHoe ypaBHeHue, Qopmyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHHMH, cBOAAIIMXCA K JMHEWHBIM U KBajapaTHbIM. I[Ipocteifmne npoGHO-
paloHaIbHBIE YPaBHEHUS.

['padmyeckas uHTEpIpeTalus YpaBHEHUN C JBYMS MEPEMEHHBIMH M CHCTEM JIHMHEWHBIX
YpaBHEHUU C JBYMs IepeMeHHbIMU. [Ipumepsl pelieHusi CUCTeM HEIMHEHHBIX YpaBHEHHUH C
JIBYMSI TI€pEMEHHBIMHU.

Pemenre TeKCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOM.

Uucnosble HepaBeHCTBA H MX CBoWcTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHoCcHiibHOCTE HepaBeHCTB. JIMHelHble HepaBeHCTBa C OAHOM mnepeMeHHOM. Cucrembl
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKIUHA

[Tonsitre ¢pynkuuu. O6IacTh ONpeneNeHUs] U MHOXKECTBO 3HaueHUH (yHKIMU. CrocoObI
3ananus QyHKIUH.

I'padux Pynkmuu. Yrenue cBoiicTB ¢GyHKIMU 10 ee Tpaduky. Ilpumepsr rpadukon

GyHKIMI, OTpa)aroluXx peajbHble MTPOLECCHI.



@OYHKINY, ONUCHIBAIOIIME MPAMYI0 U OOpAaTHYIO MPOMOPIHOHATIbHBIE 3aBUCUMOCTH, UX
rpadukn. @ynxupn y = X%,y = X%, y = VX, y = |x|. [paduueckoe pelrenue ypaBHEHHIH i CHCTEM
YpaBHEHUM.

9-ii kaace

Yucia 1 BBIYMCICHUSA

PanmonanbHble uncia, uppalroHaJbHbIE YHCIa, KOHEYHbIE U OCCKOHEUHBIE JECCATUYHbIC
npoOu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JACHCTBUTEIbHBIC YHCIA KaK OCECKOHCYHBIC
JIecsTHUHble  apoOu. B3auMHO  OIHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JIEMCTBUTEIIbHBIX YNCET U KOOPAUHATHOM MPSAMOMN.

CpaBHeHuE [EHCTBUTENIBHBIX 4HCEN, apUPMETHUYECKUE NEHUCTBUS C JIEHCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepsl 00bEKTOB OKPYKAIOIIETO MUPA, JUIUTEILHOCTD MIPOIIECCOB B OKPYXKAIOIIEM MHPE.

[TpubmkeHHOe 3HAYEHHWE BEIMYMHBI, TOYHOCTh NpuOmmKkeHus. OKpyriieHue duces.
IIpuknaka v OLEHKa pe3yabTaTOB BEIYUCICHUMN.

YpaBHeHUs M HEpaBEHCTBA

Jluneiinoe ypaBHeHue. Pelienne ypaBHEHUN, CBOASAIIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHune ypaBHEHHH, CBOAAIIMXCS K  KBaJIpaTHBIM.
buxBanpatHoe ypaBHeHMe. lIpumepsl pelnieHus ypaBHEHUN TpETbEe M 4YETBEPTOM CTENEHEH
Pa3JIoKEHUEM HAa MHOKHUTEIIH.

Pemienue  npoOHO-palMOHANBHBIX ~ ypaBHEHHMH.  PelneHne — TEKCTOBBIX — 3ajad
areOpanyeckuM METOOM.

VYpaBHeHHe ¢ ByMs NepeMeHHbIMU U ero rpauk. Pemenue cucrem ABYX JTHMHEHHBIX
YpaBHEHUN € JByMs INEpEMEHHBIMU. PeleHune cucreM JByX ypaBHEHHMH, OJHO U3 KOTOPBIX
JUHENHHoe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas uHTEpHpeTanys CUCTEMbl YPAaBHEHHH C
JBYMsI IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a71a4 anreOpandecKuM CIocoOOM.

YuciioBbIE HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHEHHBIX HEPABEHCTB C OJHOW IEpEMEHHOM. PemieHue cucrem JIMHEMHBIX
HEpaBEHCTB C OJHOW mepemeHHOM. KBaapaTHble HepaBeHCTBa. I'paduueckas mHTEepmpeTanus
HEPaBEHCTB U CHCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢yHkius, ee rpaduk u cBoiictBa. [lapaboma, KOOpAWMHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHH MapadoIIbl.

I'padukn dyrkmmit y = kx, y =kx + b, y = k/x, y = x*, y = VX, y = |X| 1 ux cBoiicrsa.

YucaoBble MOCIeI0BATEILHOCTH | Inmporpeccun



[ToHsiTHE YMCIOBOM TMOCIEAOBATENBLHOCTU. 3aJaHUE MOCIIEIOBATEIILHOCTH PEKYPPEHTHOM
dbopmymoit u hopmyIoit N-ro dieHa.

Apudmerndeckass W reoMeTpuueckas — mporpeccun.  DopMmynbl  N-TO  WieHA
apuQMeTHUYECKOI U TeOMETPUUECKOMN MPOTPECCH, CyMMbI IIEPBHIX N-X YJICHOB.

N3o6paxenue wieHOB apu(pMETHYECKOW M TeOMETPHUYECKON MpOorpeccuii TOYKaMu Ha
KOOpPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 SKCIOHEHLUAIbHBINA POCT. CII0KHBIE POLIEHTHI.

I[InanupyemMble pe3yJibTAThl 0CBOEHHS POTPAMMbI

JIn4yHOCTHBIE Pe3yabTATHI

JInyHOCTHBIE Ppe3yJbTaThl OCBOGHHUS MPOrpaMMbl Y4eOHOro Kypca «Amnredpa»
XapaKTEepU3YIOTCSL:

1) naTpuoTHYECKOEe BOCIIUTAHME:

— IpOSBIEHUEM HHTEpeca K NPOIUIOMY U HACTOSILIEMY POCCHUHCKON MaTeMaTHKW,
LIEHHOCTHBIM OTHOUIEHHWEM K JIOCTHXKEHUSIM POCCHICKUX MAaTEMaTUKOB M POCCHICKOMN
MaTE€MaTUYeCKOW IIKOJbl, K MCIOJb30BAHUIO STUX JOCTMKEHUHW B JpPYruX HayKax H
MPUKIATHBIX cepax;

—  2) rpaxIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

— TOTOBHOCTBHIO K BBHIMIOJHEHHIO OOS3aHHOCTEH TpakJaHWHA U peaTu3alliu €ro mpas,
MPEJICTaBJICHUEM O MAaTeMaTH4YeCKHMX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IHUHBIX CTPYKTYP,
SIBJICHHM, TPOIIEAYpP TPakIaHCKOTO OOIIECTBa (HapUMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXICHUIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3TUUECKUX MPUHIHUIIOB B J€ATEIbHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

— YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHE B pPEHICHUH MPAKTUYECKUX  3ajad
MaTeMaTU4YeCKO HalpaBJIE€HHOCTH, OCO3HAHHUEM Ba)KHOCTU MaTEMAaTUYECKOTo 0Opa3oBaHMs Ha
MPOTSHKEHUH BCEW KM3HHU JUIsl YCTIEMHOW MpodeccCHOHANbHON NeATENbHOCTH W Pa3BUTHEM
HEOOXOUMBIX YMEHHUI, OCO3HAHHBIM BHIOOPOM M MOCTPOSHUEM WHAMBHUAYAILHON TPACKTOPHU
00pa3oBaHWsl W KU3HEHHBIX IJIJAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX
MOTPEeOHOCTEH;

4) 3cTeTMYECKOE BOCTIMTAHUE:

e  CHOCOOHOCTBIO K  HOMOIMOHAIBHOMY M O3CTETUYECKOMY  BOCHPHSTHIO
MaTeMaTU4ecKnX OOBEKTOB, 3ajay, pEHIeHUH, pacCyKJIEeHUW, YMEHHEM  BHJICThH
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUS:

e  OpHUEHTALIMEH B JIEATETLHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEACTABICHHI

00 OCHOBHBIX 3aKOHOMCPHOCTAX pPa3BUTHUA YCJIIOBCKA, IMPHUPOABI U O6HI€CTBa, IIOHUMAaHUECM



MaTeMaTUYeCKON HayKH Kak c@epbl 4eJOBEUeCKOM NesTeNIbHOCTH, STallOB €€ Pa3BUTHUS U
3HQUMMOCTH  JUIsl  pPa3BUTUS  UUBWIM3AIMH, OBJIAJACHUEM  S3bIKOM MAaTEMaTUKU U
MaTE€MaTU4YeCKON KYyJbTYPOM KaK CpPEACTBOM IIO3HAHMS MHpPA, OBJIAJACHUEM INPOCTECHIIMMHU
HAaBBIKAMH MCCIIEIOBATEIbCKON AEATEIbHOCTH;

6) puznyeckoe BocnuTaHue, popMUpPOBaHME KYJIbTYPbI 310POBbS U IMOLUMOHAJIBHOTO
Os1aronosyqusi:

—  TOTOBHOCTHIO NMPUMEHSITh MAaTEMATHUUECKHE 3HAHUS B MHTEPECAaX CBOETO 3/10POBbBS,
BEJICHUS 3/JOPOBOrO 00pasa >KU3HHU (310pOBOE MHUTAHUE, COATAHCUPOBAHHBINA PEXXUM 3aHITHH U
OTIIbIXa, pEryisipHas (u3anyeckass aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKa pedIIeKCHH,
MIPU3HAHUEM CBOETO MPaBa Ha OIMIMOKY M TAKOTO )K€ MpaBa JIPYyroro 4e0BeKa;

7) IKOJI0rM4YecKoe BOCIIUTAHUE:

—  OpHeHTauued Ha NPUMEHEHHE MATeMATHYECKUX 3HaHWM [Js pelleHus 3anad B
00JacTH COXPAHHOCTH OKpYXKaloIleld cpeapl, IJIaHUPOBAHUS IIOCTYNKOB M OLIEHKH UX
BO3MOXKHBIX TTOCIICACTBHI ISl OKPYXKAIOMIEH Cpeibl, OCO3HAHUEM TII00AIIEHOTO XapakTepa
HKOJIOTUYECKUX TTPOOJIEM U IMyTeH UX pelIeHUs;

8) axanTanusi K N3MEHAIUMCS YCJIOBUAM COUMATBHOM M PUPOJAHOM Cpeabl:

—  TOTOBHOCTBIO K JIEMCTBUSIM B YCIIOBUSAX HEOINPEIECICHHOCTHU, MOBBILIEHUEM YPOBHS
CBOEH KOMITETEHTHOCTH Yepe3 MPaKTUUECKYIO JIEATeIbHOCTh, B TOM YHCJIE YMEHUS YUYUTHCS Y
JIpPYTuX JIIOACH, TpUOOpeTaTb B COBMECTHOHM JCSATENIHHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMIIETEHIIMH U3 ONbITA APYTHX;

- HeoOXOaUMOCThIO B (pOPMHpPOBAHMHM HOBBIX 3HAHUH, B TOM 4Hcle (HOPMYITHPOBATH
WJeU, TIOHSATHUSA, TUIOTE3bl 00 OOBEKTaxX U SIBJIECHUSAX, B TOM YHCJIE paHEE HEU3BECTHHIX,
0CO3HaBaTh Je(UIMTHI COOCTBEHHBIX 3HAHUM U KOMIIETSHIIUH, MIIAHUPOBATH CBOE Pa3BUTHE;

—  CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIlMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIOUINII KOHTpMEp, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U
nencTBUsl, POPMYIIMPOBATH U OIIEHUBATH PUCKH U MTOCIEACTBUS, (JOPMHUPOBATH OTIBIT.

MeranpeamMeTHble pe3yJbTaThl

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eCTBUS

ba3zoBble Jlornyeckue 1eMcTBUA:

- BBMBJSITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKA MaTEMaTHYECKHUX
00BEKTOB, TOHATUH, OTHOIIEHUN MEXTY MOHATUIMH, (POPMYITUPOBATH OTPEICTICHUS TTOHITHH,
YCTaHABIMBATh CYIIECTBEHHBIM MpU3HAK Kiaccu(UKAIMKM, OCHOBaHWS IJs OOOOLICHUS U
CpaBHEHUS, KPUTEPUHU MTPOBOJUMOI0 aHAIN3A;

—  BOCIPUHUMATh, GOPMYIUPOBATH U IPEOOPA3OBHIBATH CY)K/ICHUS: YTBEPIUTEIbHbIE U

OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE M OOIIHNE, YCIOBHBIC,



—  BBIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M INPOTUBOpPEYUs B
dakTax, MaHHBIX, HAOMIOACHUAX M YTBEP)KICHHSX, MpeAjaraTb KPUTEPUU IS BBIABICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

—  Jlenathb BBIBOJBI C UCIOJIB30BAHUEM 3aKOHOB JIOTUKH, J€TYKTUBHBIX U MHAYKTHUBHbIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

- pa3OupaTh J0OKa3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKIEHUH (NpsMblE U OT
IIPOTUBHOI'0), IPOBOJUTH CAMOCTOSITEIbHO HECJIOXHBIE J0Ka3aTeIbCTBA MAaTEMaTUYECKUX
(akTOB, BEICTpaUBaTh APT'yMEHTALIUIO, IPUBOAUTE IPUMEPHI U KOHTPIIPUMEPHI, 00OCHOBHIBATh
COOCTBEHHBIE PACCYKACHHUS;

-  BbIOMpaTh cnocob peleHus yuyeOHOW 3ahauu (CpaBHMBATh HECKOJIBKO BApUAHTOB
pemieHus, BbIOMpaTh HamOOIee TMOAXOMANIMKA C YYETOM CaMOCTOSITETIbHO BBIACICHHBIX
KPUTEPHUEB).

Ba3oBble ucciieoBarebcKue 1eiCTBUA:

—  HUCHOJB30BaTh  BOIPOCHI KAaK  HCCIENOBATEIIbCKUM  MHCTPYMEHT  IO3HaHUS,
¢dopMynHupoBaTh BONPOCH], (UKCHUPYIOIIKME MPOTUBOpPEUNE, MPOOIEMy, CaMOCTOSTEIBHO
yCTaHaBJIMBaTh HCKOMOE M JaHHOe, (OpMUPOBaTH TUIOTE3y, apryMEHTUPOBAaTh CBOIO
MO3ULUI0, MHEHHUE;

—  TPOBOAMTH MO CAMOCTOSITENIbHO COCTABJIIEHHOMY IUIaHY HECJIOXHBIA 3KCIEPUMEHT,
HEOOJIbIIOE HCCIIEOBAaHUE IO YCTAaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4YeCKOro OObeKTa,
3aBHCUMOCTEI 0OBEKTOB MEXTy COOOI;

—  CaMOCTOSATENbHO (OPMYIHPOBAaTH OOOOIIEHUS M BBIBOJABI IO pe3yJbTaTaMm
IIPOBEJCHHOrO0 HAOJIOAEHMS, MCCIEI0BaHUs, OIEHUBAaTh JOCTOBEPHOCTb IOJTYYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUI;

—  IPOTHO3MpPOBaThb BO3MOXKHOE pa3BUTHUE IIpOLECCa, a TaKXKE BBIJBUTAThH
IIPEITOJIOKEHNS O €70 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmaumeii:

—  BBISBJIATH HEIOCTATOYHOCTH M M30BITOUHOCTh HH(POPMAIINH, TaHHBIX, HEOOXOAUMBIX
JUIS peLIeHUs 3aj1au;

- BBIOMpaTh, aHANU3UPOBATH, CHCTEMATU3UPOBATH U UHTEPIPETUPOBATH HHPOPMALIHIO
pa3IMYHbIX BUJOB U (hOPM MpE/ICTaBICHHUS,

—  BbIOUWpaTh (QopMy MpeacTaBieHUs HHPOPMAIUM U WUTIOCTPUPOBATH pelllaeMble
3aJja4uu CXeMaMH, AMarpaMMaMu, HHOH rpadukoil 1 uX KOMOWHAIUAMU;

-  OLEHMBATh HAJEKHOCTh MH(DOPMALMU MO KPUTEPHSIM, MPEAJIOKECHHBIM yUUTEIEM
WK COPMYJIHPOBAHHBIM CAMOCTOSITENBHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:



—  BOCHIpPUHUMATh U (OPMYIHUPOBATh CYXKAECHHS B COOTBETCTBHHM C YCJIOBHUSIMH H
[EeIsIMH  OOIIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXXKAaTh CBOIO TOYKY 3pPEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUSI IO XOJYy pEIICHHs 3aJauyd, KOMMEHTHUPOBATH
MOJTyYEHHBIH pe3ybTaT;

- B Xoge OOCYXIeHHS 3aJaBaTb BOMNPOCHl MO CYIIECTBY OOCYKIaeMOW TEMBl,
npoOJeMbl, pelIaeMoi 3a/aud, BBICKA3bIBATh HJIEHU, HAIEJICHHbIE Ha TMOUCK pEIICHHUS,
COTIOCTABJISITh CBOU CYXKJICHUS C CYXKICHUSIMHU APYTUX YYaCTHHUKOB JHAJIOTa, OOHAPYKUBATh
pa3inure W CXOJCTBO MO3ULIMN, B KOPPEKTHON (dopme (hopmynupoBaTh pa3HOIIACHS, CBOU
BO3PaKEHUS;

—  TMPEACTaBIATh PE3yJbTaThl pEUICHUs 3aJlayd, OSKCIEPUMEHTa, UCCIEIOBaHU,
MIPOEKTa, CAMOCTOSATEIBHO BHIOMPATh (POpMAT BHICTYIUICHHS C YYETOM 3aJad MPE3CHTAlUU H
0COOCHHOCTEH ayAuTOpHH;

—  TOHMMATbH U MCIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHON U MHAMBUAYAIbHON pabOTHI
MIPU PEIICHUU YY€OHBIX MAaTEMAaTHYECKUX 3a/1a4;

- TNPUHUMATH I€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBAThH OPTAHHU3AIIUIO
COBMECTHON paloOThI, paclpeleNaTh BHUIbI pabOT, IOTOBapHUBATHCS, OOCYXIaTh MPOIECC U
pe3ynbTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JIOJIEH;

-  y4acTBOBaTh B TPyNmoBBIX ¢opmax paboTel (oOCyXaeHus, OOMEH MHEHHUSIMHU,
MO3TOBBI€ IITYPMBI U JIP.), BBIOJIHATH CBOIO YaCTh pabOThl M KOOPJIUHUPOBATH CBOU JCHCTBUS
C JAPYTMMH 4JI€HaMU KOMAaHbl, OIICHMBATh KA4€CTBO CBOETO BKJIAJa B OOMIMI MPOAYKT IO
KpUTEpUIM, cHOPMYITUPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS

Camoopranusaunus:

—  CaMOCTOSITENIbHO COCTaBIIATH IUIaH, alTOPUTM peUIeHHs 3a1adyd (MM ero 4acTh),
BBIOHMpATh CIIOCOO PEIICHUS C YI€TOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YI€TOM HOBOM MHGOpMAIIHH.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTE/JIEKT:

- BIaAeTh CcHocobaMu CaMOIPOBEPKH, CAMOKOHTPOJSI IIpoliecca M pe3yabTaTa
pelIeHUs] MaTeMaTUYECKOM 3a/1auu;

—  TPEeaBUNETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TIPH PEHICHUH 3aJa4H,
BHOCHUTH KOPPEKTHBHI B JIEATEITLHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAHACHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

—  OLEHUBAaTh COOTBETCTBUE pe3yibTaTa JEATEIbHOCTH IOCTaBJICHHOM Wenu U
YCIIOBUSIM, OOBSICHSTH MPUUMHBI JOCTUKEHUS WM HEJOCTHMIKEHHS L€, HaXOJUTh OIIHUOKY,

JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



IIpeameTHbIE pe3yabTaThI

7-i Kkaace

K koHmy oOyuyeHus B 7-M KJjacce OOyYarOIIMKCS TOJIYYHUT CIEAYIOUIME IMPEIMETHBIC
pE3yJIbTaTHI.

Yucia 1 BBIYMCICHUSA

BbImonHATh, coueTas yCcTHbIE M NHCbMEHHBIE MPUEMBI, apH(PMETHUYECKHUE IEHCTBHUSA C
paloHaIbHBIMU YHCIAMHU.

HaxonuTh 3HaueHMs] YHUCIOBBIX BBIPAXKEHUH, NMPUMEHATh Pa3HOOOpa3Hble CHOCOOBI U
IpUEMBbl BBIYUCIEHUS 3HAUYEHUH JPOOHBIX BBIPAXKEHUH, COAEpKALIMX OOBIKHOBEHHbBIE U
JECSITUYHBIE IpOOH.

[lepexoauth OT OMHOW (POPMBI 3aITUCH YHCEN K APYroi (MpeoOpa3oBBIBATH NECITUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IpO0OB).

CpaBHUBATh U YIIOPSAIOUYNBATH PALIMOHAIBHBIE YUCIIA.

OkpyrisTh yucna.

BBINONHATE NPUKUIKY U OLEHKY pe3yJbTaTa BBIYUCICHHM, OLICHKY 3HAYEHUH YHCIIOBBIX
BBIPAXCHHI. BBINOIHATE NEHCTBUS CO CTENEHAMU C HATYpaJIbHBIMU NTOKA3aTEISIMH.

[TpyMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOYKUTENIN HaTypaJIbHbIX YUCEIL.

PemaTth mnpakTUKO-OPHEHTHpPOBAHHBIE 3a/a4Yd, CBS3aHHbIE C OTHOIIEHHEM BEJIMYUH,
IIPONOPLUUOHAIEHOCTBIO BEIMUMH, IPOLEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a/1a4
C Y4E€TOM OTPaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX O0BEKTOB.

Auredpanyeckue BbIpasKeHHs

Hcnonp3oBath anreOpanyeckyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IIPOLEcce
OCBOCHMS yueOHOT0 MaTepuana.

Haxoaute 3HaueHus1 OyKBEHHBIX BBIPKEHUH MPH 3aJaHHBIX 3HAUEHUSIX IEPEMEHHBIX.

BrimonHaTe nmpeobpa3oBaHus LIEJIOT0 BBIPAXKEHUS B MHOTOWIEH MPUBEIECHUEM MOJ00HBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BbINOMHATE yMHOXEHHME OJHOWIEHA HAa MHOIOWIEH U MHOIOYJIEHa HAa MHOTOYJIEH,
OPUMEHATH (HOPMYIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcyiecTBIITh pa3ioKeHHe MHOTOUYIEHOB HAa MHOXKUTENIHM C MOMOUIbIO BBIHECEHHUS 3a
CKOOKHM OOLIero MHOXKHUTEIs, TPYNIHPOBKU ClaraeMblX, IpUMEHEHUs (POpMYyN COKpaIIeHHOTO
YMHOXEHHUS.

[TpumeHsaTh TpeoOpa3oBaHUsI MHOTOWIEHOB JUIsI pPEUICHHS pa3iMyHBIX 3a7ad U3

MaTEMAaTUKH, CMCKHBIX IIPECIAMETOB, U3 peaanoﬁ IMPAKTHUKH.



Hcrnonb30BaTh CBOMCTBA CTENEHEH C HATYpaJbHBIMHU MOKA3aTENsIMH JIJIsi TTpeoOpa3oBaHMs
BBIPAKCHU.

YpaBHeHusI 1 HEPaBEeHCTBA

PemaTe nuHElHbIE ypaBHEHUs C OJHOM IMEPEMEHHOM, NPUMEHss MpaBHia Iepexona OT
HCXOJIHOTO YpaBHEHUS K paBHOCWIbHOMY eMy. lIpoBepsATh, sBIISETCS JIM YHUCIO KOpPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduvyeckre METOIbI IPHU PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath npuMepsl Map YUCeN, SIBISIOMIMXCS PEIIEHUEM JTMHEHHOTIO YPaBHEHUS C ABYMSI
MIEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JHMHEWHOTO YpaBHEHHS C ABYMS
NEePEMEHHBIMH, TIOJIB3YSACh TPAQUKOM, TIPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUSI.

Pemate cuctembl BYX JIMHEHHBIX YpPaBHEHHUHU C JABYMs INEPEMEHHBIMU, B TOM YHCIIE
rpagu4ecKy.

CocTaBnsiTh M peularh JIMHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIIOBUIO 3a/layM, HWHTEPIPETHUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3a/aydl IMOJIY4YEHHbIN
pe3ynbTar.

DOyHKIUHA

N300paxarb Ha KOOpAMHATHOM MNpPSMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJMHATaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3alliChIBaTh YHCIOBBIE TMPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

OtrmedaTs B KOOpAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPAMHATaM, CTPOMTH
rpaduxu TuHeRHbIX QyHKIUH. CTpouth rpaduk QyHKINU Y = [X|.

OnuceiBaTh ¢ NOMOUIbIO (YHKIUN HM3BECTHBIE 3aBUCHUMOCTH MEXIY BEJIUYMHAMMU:
CKOPOCTb, BpeMs, PacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTb, BpeEMH,
00BeM paboTHI.

Haxoauts 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apTyMEHTa.

[Tonumate rpadudeckuid crocod MpeACTaBICHUS W aHaidu3a WH(OpMaIU, WU3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAIUIO U3 IPa(UKOB PEAbHBIX MPOILIECCOB U 3aBUCUMOCTEH.

8- kaace

K xonmy oOydenuss B 8-M KJjacce OOyYarOMUKICS TOJYYHUT CICAYIONIUE MPEAMETHBIC
pE3yNbTaTHI.

Yucsa v BbIYUCTCHUSA

Hcnonp30BaTh HayalbHBIE IPEACTABICHUS O MHOXKECTBE [EHCTBUTENIBHBIX YHMCEN IS
CPaBHEHHMsI, OKPYIJICHUS M BBIYHCICHUHN, HM300pa)kaTh [EHCTBUTENbHBIE YHUCIIA TOYKAMU Ha

KOOPJAUHATHOU MPSIMOIA.



[IpuMeHsTh TMOHATHE apUPMETHUECKOrO KBaJPATHOTO KOPHS, HAXOAWUTh KBaJpaTHBIC
KOPHH, UCTIOJNIB3YS MPU HEOOXOUMOCTH KaJIbKYISATOP, BHIMOIHITH MPEOOPA30BAHMSI BBIPAKEHUH,
COZEpKAIIMX KBAJIPATHBIE KOPHH, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OONBIIMX M MajblX YUCEN C MOMOIIbIO JECATUYHBIX JIpoOel U
creneHei yucina 10.

AuredpanyecKkue BbIpasKeHUs

[IpuMeHSTh TOHSATHE CTENEHW C IIeNBIM II0Ka3aTelieM, BBIIOJHATH MPEoOpa3OBaAHUS
BBIPKEHUI, COAEPIKALIUX CTENEHH C LIEJIBIM TI0KA3aTEeIEM.

BbBINOTHATE TOXAECTBEHHBbIE MPEOOpa3oBaHMs PAIMOHATIBHBIX BBIPAKEHUH Ha OCHOBE
MPaBIJI ACHCTBHI HAJl MHOTOWICHAMH U aliTeOpandecKuMH JPOOsSMHU.

PacknanpiBaTh KBapaTHBIA TPEXUICH HA MHOKUTEIH.

[TpumensTh npeoOpa3oBaHusl BIPAXKEHUHN AJIs PEIICHUs PA3IMYHBIX 3a7a4 U3 MaTEMaTHKH,
CMEXHBIX MPEAMETOB, U3 PEATILHON IPAKTUKH.

YpaBHeHus1 M HepaBeHCTBA

Pemiate nunelinble, KBaJpaTHbIC YPAaBHEHUS U PAIlMOHAJILHBIE YPAaBHEHUS, CBOJSIIUECS K
HUM, CUCTEMBI IByX YPABHEHUH C IByMs IEPEMEHHBIMU.

[IpoBonuTh mpocTeillne nuccaeqoBaHusl YpaBHEHUN U CUCTEM YPaBHEHUM, B TOM YHCIIE C
MpUMEHEeHHeM TpaduuecKux TpeAcTaBiIeHu (yCcTaHaBIMBaTh, WMEET JIM YypaBHCHUE WIIU
CHCTEMa ypaBHEHUH PEIICHUs], €CIIM UMEET, TO CKOJIbKO, U TIP.).

[lepexonuTh OT CIOBECHOW (QOPMYIHPOBKH 3aJa4d K €€ anreOpandeckol MOJAENu C
MOMOILIBI0  COCTaBJIEHUS YypPAaBHEHHUS MWJM CHUCTEMbl ypaBHEHWI, HWHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ1a4H TIOJYYCHHBINA PE3yJIbTaT.

[IpuMeHsATHh CBOWCTBA YMCIIOBBIX HEPABEHCTB JUIsI CPABHEHUS, OLIEHKH, peliaTh JIMHEHHBIC
HEPAaBEHCTBA C OJHOM NEPEeMEHHOM M WX CHCTEMBI, JaBaTh TpadUUYECKyI0 HILTIOCTPAINIO
MHOKECTBA PEILIEHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[lorumMate W WCHONB30BaTh (YHKIMOHAIBHBICE TIOHATHA W SI3BIK  (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYCHHUSI), OMPEACNATh 3HAaYeHHEe (PYHKIMH IO 3HAYSHHUIO apryMEeHTa,
OTIpeIeNIATh CBOMCTBA (PYHKIIMHU TI0 €€ TpaduKy.

CtpouTh TpaduKy deMeHTapHEX GyHKImi Buma: Y = k/x, y = x4, y = x%, y = x|, y = Vx.
OnuceIBaTh CBOWCTBA YMCIOBOM (PYHKITUH TIO €€ rpaduKy.

9-it kaace

K koHmy oOyueHuss B 9-m kJjacce OOyYalONMIMKACS TMOJYYUT CIEIYIONINE MPEAMETHBIE
pE3yNbTATHI.

Yucya 1 BBIYUCIECHUS



CpaBHUBATH U YyIOPAJOYNBATE PALIMOHAIBHBIE U HPPALMOHAJIBHBIE YUCIIA.

Brimonsate apudmernueckue NeMCTBUS ¢ pallMOHAIBHBIMU YHMCIAMHU, COYETask YCTHBIE H
[MCbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUMCIIEHUS ¢ UPPALMOHAIbHBIMU YHCIAMHU.

HaxonuTh 3Ha4YeHUs CTENCHEW C LENbIMU IOKA3aTEIIAIMU U KOPHEW, BBIYHUCIIATh 3HAYCHHUS
YHCJIOBBIX BBIPAKCHUM.

OkpyrisTh AEMCTBUTEIBHBIE YHWCIA, BBIIOJHATH IPUKHUIKY pE3yJbTaTa BbIYMCICHUH,
OLICHKY YHMCJIOBBIX BBIPQXKEHUM.

YpaBHeHUs1 1 HEPABEHCTBA

Pemare nuHElHBIE M KBaJpaTHbIE YPaBHEHUS, YPABHECHMs, CBOASILMECS K HUM,
npocTeiiye ApoOHO-palMOHAIbHBIE YPAaBHEHUS.

Pemaths cuctembl ABYX JIMHEHHBIX YpaBHEHUN C JBYMsI NIEPEMEHHBIMU U CHUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE ABJIACTCS JTMHEUHBIM.

Pemate TekcTOBbIE 3aJayM ajareOpauueckuM CIIOCOOOM C IOMOUIbIO COCTaBICHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMS IEPEMEHHBIMU.

IIpoBOINTH MPOCTEMIINE UCCIEAOBAHUS YPABHEHUN M CUCTEM YPaBHEHHM, B TOM YHCIIE C
OpUMEHeHHeM TIpadUyecKuX IpeacTaBleHul (ycTaHaBIMBAaTh, HMMEET JIM YpaBHEHUE WIH
cucTeMa YpaBHEHUI pelieHus], €Clii UMEET, TO CKOJIbKO, H Ip.).

Pemats nuHeliHble HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300pa)kaThb pELICHHUE
HEPaBEHCTB Ha YHUCJIOBOW MPSIMOM, 3alIUCHIBATH PEILIEHUE C TOMOIIBIO CHMBOJIOB.

Pemare cucreMbl JMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIOYAIOLINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIlIeHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aMMChIBaTh PEUICHHE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN Pa3IMYHBIX 3a7au.

DOyHKIUHA

Pacno3naBate (yHKINMN U3y4eHHBIX BUJOB. [ToKka3bIBaTh CXeMaTUYECKH PacIOIOKEHUE Ha
KOOPJIMHATHOM IIOCKOCTH rpadukoB GyHKImiA Bima: Y = kx, y = kx + b, y = k/x, y = ax® + bx +
C,y= X3, y =X, ¥ = |X|. B 3aBucumocTH OT 3HadeHHiT K03(hHUIHEHTOB, OMICHBATE CBOMCTBA
(byHKIUH.

Crpouth W H300paXkaTb CXeMaTHUECKH TpaduKu KBAaJPAaTHUHBIX (DYHKIMI, ONHUCHIBATH
CBOICTBa KBaIpaTUUHbIX (PYHKUIUN MO UX rpaduKam.

Pacno3naBaTh  KkBagpaThuyHyl0o (QyHKIMIO 10 (opmyrne, NPUBOAUTH MPHUMEPHI
KBaJPaTUUHBIX QYHKLUI U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

YucioBble MOCIEI0BATEILHOCTH H IPOrPecCuH

PacniozHaBaTh apu(MeTHUECKYI0 M T€OMETPUUECKYIO MPOrPECCU NPU pa3HbIX criocodax

3aJaHusl.



BBINONHATE BBIUMCICHHUS C HUCMOJNb30BaHUEM (OpMYyN N-ro wieHa apupMEeTHYecKOH U
T€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N-X YJICHOB.

N300paxarh 4ieHbI OCIEI0BATENIbHOCTH TOUKAMH Ha KOOPJMHATHOMN IJIOCKOCTH.

Pemats 3amaun, cBsI3aHHBIE ¢ YHCIOBBIMU IIOCIEA0BATENBHOCTAMY, B TOM YHCIIE 3aJJa4U U3

peasibHOM JKHU3HHU (C HCIIONIB30BAaHUEM KAJIbKYISITOPA, HU(POBBIX TEXHOJOTHUIN).



TEMATHUYECKOE IINTAHUPOBAHUE

7-# KkJaace
N HanMeHoBaHue KonuyecTBo yacos
. /;[ pa3esioB U TeM Kontposbubie | TpakTuueckue JuaexkTpoHHble (HU(poBbHIe) 00pa3oBaTebHbIE PeCYpPChI
nporpamMmmel Beero padoThLI padoThI
1 Uucna ¥ BBIYUCIICHUS. o5 bubnunoreka ~ ®I'MC  «Moss  mkona» —  lesson.academy-
PaunuonanbpHbIE Yncna content.myschool.edu.ru/02.2/07
2 AnrebGpanueckue 27 Anrebpa, 7 kinacc. ®I'AOY IO «Akanemus MuHIpPOCBEIICHUS
BBIPAKECHUS Poccun»
VpasHeHs " DJNEeKTPOHHBI 00pa3oBaTeNbHbIM pecypc «JlomamHue 3amaHus.
3 20 OcHoBHOe oOmiee oOpa3oBanue. Anrebpay», 7-9 xmaccel. AO
HEPaBEHCTBA " "
«M3parensctBo "IIpocsenienue»
Koopaunate! u rpadukm.
4 24
DyHKIUU
IToBTOpEeHME u
) 6
00o01mieHne
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
8-i kJace
KoanuectBo yacos
Ne | Haumenosanue pasne:on JaekTpoHHbIe (LU(poBbIe) 00pa3oBaTeibHbIE PeCYpPChl
/i H TeM IPOrpaMMBbI Beero| KoHTPOabHbIe | TpaxTHueckue p uuep p pecyp
padoTsbl padoTsbl




1 Uucna W BBIYHMCIICHUA. 15 bubmuoreka  ®I'MC  «MOSA  mkoma» —  lesson.academy-
KBanpatHbie KOpHH content.myschool.edu.ru/02.2/08
fducna M BBMNMHCICHUA, Anrebpa, 8 kmacc. PI'AOY IO «Axkanemus MUHIPOCBEIIEHUS
2 CrerneHb c 1enb | 7
Poccun»
MoKazaresnem
AnrebGpanueckue DJeKTpOHHBI 00pa3oBaTenbHbIl pecypc «JloMariHue 3anaHus.
3 BeIpakeHus. KBaaparHslii | 5 OcHoBHOe oOmee oOpaszoBanue. Anrebpa», 7-9 kmaccel. AO
TpeXwIeH «M3narenbcTBO "[IpocBenienuey»
Anrebpanyeckue
4 BBIPOKCHHS. 15
Anrebpanueckas 1pooOb
5 VYpaBHEHHUsI U HEPABEHCTBA. 15
KBanpatHble ypaBHEHUS
6 YpaBHEeHHs 1 HEpABEHCTBA. 13
Cucrembl ypaBHEHUN
v VYpaBHEHHs U HEPABEHCTBA. 12
Hepasencra
8 DyHKIHH. OcHoBHbIE 5
MOHSITUS
DyHKIUH. YucnoBble
9 9
byHKIUA
10 |IloBTopenue u o06oOIICHNE |6
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




9-i1 KJ1ace

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB U
u/n TeM IpOrpaMMBbL B Kontposbnbie | IpakTuueckne DJIeKTpOHHbIe (HM(POBbIe) 00pa3oBaTeIbHbIC PECYPChI
cero
padoThI padoThI
1 Yucna u BBIMACIEHHS. | o bubmmoreka @OI'MMC  «Mos mkoma» —  lesson.academy-
JlelicTBUTEIbHBIC YUCIIA content.myschool.edu.ru/02.2/09
VYpaBHeHHsIT W  HEPABEHCTBA.
2 yp ABHEHIS c p omioii | 14 1 Anrebpa, 9 kiacc. OI'AOY HAI1O «AxkageMus
HeppeMeHHoﬁ A Munnpocsenienust Poccuny»
VpaBHCHHS M HEDABCHCTBA DNeKTpOHHBIN 00pa3oBaTebHbIN pecypc «/lomaniHue 3amanus.
3 CECTGMH aBHeHI/H; 114 1 OcHoBHoe o0miee oOpaszoBanue. Anredbpa», 7-9 kmaccel. AO
M «M3natenscTBO "[Ipocsemienue»
VYpaBHEHHUSI W HEpaBEHCTBA.
4 |7P P 16 |1
HepasencrBa
) OyHKIMH 16 1
Yucnossie
6 HCJIOBBI 15 1
MOCJIe1I0BATEIbHOCTH
7 IToBTOpenue, o0o01eHue, 18 1
CHCTEMAaTH3aINsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB 102 |6

10 ITPOI'PAMME
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