MyHununaabHO€ aBTOHOMHOE 0011e00pa30BaTEIbHOE YUPEKICHUE
ropoaa HoBocubupcka
«JTunent Ne22 «Hanexna Cubupu»
Koprmrye 22: r. HoBocubupck, yi. CoBetckas, 63, ten. 222-35-15, e-mail: |_22@edu54.ru
Kopmyc 99: r. HoBocubupck, yi. Haruieiruua, 59, ten. 223-74-15, e-mail: s_99@edu54.ru

PACCMOTPEHO COI'JTACOBAHO
Ha 3acefaHuu KadeIpbl MAaTEMATUYECKOTO PykoBogutens JJYKO
oOpazoBaHus, MPOTOKOI Ne OT H.A. ®upronuna

PABOYAS ITPOI'PAMMA (nnpoekT)
no ajareope
7-9 xnacc
(YpOoBEHb OCHOBHOI'O O0IIIEro 0Opa3oBaHus )
(yrimyOaeHHBIN YpOBEHB)

Pa3paboTuuk:
Nuerknna Tatbssna bopucosna, BKK
KanranoBa Okcana KoncrantunoBHa, IIKK

2026



1. IlosicHuTeJbHas 3amUCKA
OO0mas xapakrepucTuKa y4e0HOro npeamera
Anre6pa sBJISIETCSI OJTHUM U3 OHNOPHBIX KYpPCOB OCHOBHOTO 00I11€ro 00pa3oBaHus: OHa 00eCednBaeT

M3yUYeHHE JIPYTUX TUCIHMIUIMH KaK €CTeCTBEHHO-HAyYHOTO, TaK U TYMaHUTAPHOTO LUKJIOB, €€ OCBOCHHUE
HEOO0X0AMMO sl TIPOJIOJDKEHUsT 00pa30BaHUs M JUIS TMOBCEAHEBHOW KM3HU. Pa3BuTHe y 00ydaromuxcs
Hay4yHBIX IMPEACTABICHUN O MPOUCXOXKIACHUM M CYIIHOCTH airedpamdeckux aOcTpakiuii, crnocobe
OTPKECHUS MAaTeMaTHYECKOM HayKOW SIBJICHHMM UM TPOIECCOB B MPUPOJAEC U OOIIECTBE, POJIH
MaTeMaTHYEeCKOTO MOJCITUPOBAHMS B HAYYHOM TO3HAHUHM M B MPAKTUKE CHOCOOCTBYET (OPMHUPOBAHHIO
HAyYHOTO MHUPOBO33PEHHUS M KAUeCTB MBIIUICHHUS, HEOOXOAWMBIX Ui aJanTalii B COBPEMEHHOM
nudpoBoM obrmiectBe. M3ydeHune anreOpbl oOecIieuyMBaeT pa3BUTHE YMEHHS HAONIONATh, CPAaBHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBATh CBOM JICHCTBHSI, BBIBOJBI, (POPMYyTUpOBaTH yTBepkIeHHS. OCBOEHHE Kypca aireOpsbl
o0ecrieynBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHUS] OOYYaIONIMXCS: OHM HMCIONB3YIOT JACAYKTUBHBIE H
MHIYKTUBHBIE PACCYKIEHHs, 0000IIeHNe U KOHKPETU3allnio, abcTparupoBanue u aHajoruto. OOyueHue
anreOpe mpeArnonaracT 3HaYUTENbHBI 00bEM CaMOCTOSITENIFHON JIEATEIFHOCTH 00YUJarOIIUXCs, TIOITOMY
CaMOCTOSITEIIEHOE PelIeHHEe 33a1ad 00yJaroIUMUCS SBISIETCS pean3anneil 1esTeIbHOCTHOTO MPUHITUIIA
0oOy4eHwHs.

B crpykrype nporpamMmbl yueOHOTO Kypca «Asredpa» yriyoa€HHOTro M3y4yeHHs OCHOBHOE MECTO
3aHUMAIOT COJIePKATEeNIbHO-METOANYECKHe JHHUU: «Yucia W BBIYHACICHUS», «ANTreOpanmdeckue
BEIpQKCHUSD», «YpaBHEHHS W HEpaBeHCTBay, «DyHkumm». Kaxmas w©3 3THX coaepikaTelbHO-
METOJMYECKUX JMHUHA pa3BUBAETCS HAa TPOTSHKEHUH TPEX JIET M3YYCHUs Kypca, B3aMMOICUCTBYS C
JIPYTMMHU €ro JIMHUAMU. B Xoze u3yueHus kypca oOydaromuMcs TPUXOJIUTCS JIOTUYECKU PaCCyX AaTh,
UCIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBS3M ¢ 3TUM B mporpaMMmy ydeOHOTO Kypca
«AnreOpa» BKIIOYEHbI HEKOTOpPbIE OCHOBBI JIOTWKH, MPEICTAaBIEHHbIE BO BCEX OCHOBHBIX paszfeniax
MaTeMaTHYeCKOTO 00pa30BaHUs U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00YJYAIOIIIUMHUCS OCHOB YHUBEPCATBLHOTO
MaTeMaTu4eckoro s3bika. CoaepkaTeabHON U CTPYKTYPHOM 0COOCHHOCTBIO YUeOHOTO Kypca «Anredpay»
SIBJISIETCS €r0 MHTErPUPOBAHHBIN XapaKTep.

Copepxanne auHMM «Yuclia ¥ BBIYUCICHUS» CIY)KHUT OCHOBOM MJIsl JajdbHEHIEero M3y4eHHs
MaTeMaTHKH, CHOCOOCTBYET pAa3BUTHUIO Yy OOYYAIOUIUXCSA JIOTUYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO
YMEHHSI [10JIb30BATHCA AITOPUTMAMH, a TAKKe MPUOOPETEHHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOTUMBIX 15
MTOBCETHEBHOM >kM3HU. Pa3BUTHE MOHATHS O YKCIIe HA YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus CBA3aHO C
paloOHaIbHBIMU M UPPALMOHAIBHBIMUA YHCIaMH, (OPMHUPOBAHHEM MPEJCTABICHUNA O JIEHCTBUTEIHLHOM
quclie. 3aBepIllIeHre OCBOCHUS YHCIOBON JIMHUM OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHHUIO.

CogepxaHue IByX aiareOpanyecKux JIMHUNH — «AlredpandecKkue BBIPAKEHUS» U «YPaBHEHHS U
HEPaBEHCTBA» CHOCOOCTBYeT (OPMUPOBAHUIO y OOYYAIOIIMUXCS MaTeMaTU4YecKoro  ammapara,
HE0OX0IMMOTO IJIsl pelIeHHs 3a7jad MaTeMaTUKU, CMEXHBIX MIPEIMETOB U OKpYyXkaroliei peaapbHocTu. Ha
yYpOBHE OCHOBHOTO OOIIEero 00pa3oBaHus y4eOHBIH MaTepuan TpYHNIUPYETCs BOKPYT palMOHAIBHBIX
BhIpOKEHUH. Anrebpa JEMOHCTpPUpPYeT 3HAYeHME MaTeMaTHUKM Kak s3bIka s THOCTPOCHUs
MaTeMaTH4YeCKUX MOJEeJel, ONMUCaHWs NPOLIECCOB M SBICHUN peasibHOro Mupa. B 3amaun oOyueHus
anreOpe BXOJAT TakXke JajibHelllee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAMMOTro, B
YaCTHOCTH, JUIS OCBOEHHUS Kypca WH(MOPMATHUKH, M OBJIAJICHUE HABBIKAMU JCTYKTUBHBIX PACCYXKJICHUU.
[IpeoOpa3oBaHre CHUMBOJIBHBIX (DOPM CIOCOOCTBYET pa3BUTHIO BOOOpa)KeHHs, CIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUYECTBY.

Conepxxanue (yHKIMOHAIBHO-TpAQUUECKOW JIMHUM HAIeIeHO Ha MOJy4YeHHE OO0ydarolnMMHCs
3HAHMA O QYHKIHUAX KaK BaKHEHIEH MaTreMaTH4ecKOW MOJeNu MJs ONHCAHHUS W HCCIeIOBAHUS
pa3HOOOpa3HBIX MPOLIECCOB M SIBIEHHHM B mpupoae U obmiectBe. M3yueHne marepuana crocoOCTBYeT
Pa3BUTHIO y OOYYAIOUIMXCS YMEHHUS HCHOJB30BaTh pa3IMuYHbIE BBIPA3UTENIbHBIE CpPEACTBA A3bIKA



MaTeMaTUKd — CIIOBECHOTO, CHMBOJIMYECKOTO, Tpaduyeckoro, BHOCHUT BKIax B (QOpPMHUPOBAHHE
IIPEACTABIIEHUH O POJIM MATEMATUKHU B PA3BUTHH LIMBUWIM3ALUU U KYJIBTYPBI.

YrinyOn€éHHBIH Kypc anreOpbl XapaKTepU3yeTcs H3y4eHUEM JOTMOJIHUTEIBHOTO TEOPETHYECKOTO
arrmapara U CBA3AHHBIX C HUM MCTOJOB PCHICHHA 3a/ady. Aﬂre6pa SABJICTCA A3BIKOM AJI1 OIIMCaHUA
00BEKTOB M 3aKOHOMEPHOCTEH, CIY)KUT OCHOBOW MaTeMaTHYeCKOro MojenupoBanus. [Ipu sToM camu
O0OBEKTHl MATEeMaTHYECKUX YMO3AKIIOYCHWH W TPUHATHIE B anredpe mpaBwiia WX KOHCTPYHPOBAHUS
CHOCOOCTBYIOT (OPMHUPOBAHHUIO YMEHHUW OOOCHOBBIBATH M JIOKA3bIBaTh CYKICHHS, Pa3BHBAIOT
MAaTEMAaTUYCCKYIO MHTYUIHNIO, KPATKO U HAI'JIAAHO PACKPBLIBAIOT MCXaHHU3M JIOTHYCCKUX HOCTpOeHHi/JI " ydat
X TpUMeHeHH0. TeM cambiM airebpa 3aHUMAET OJHO W3 BEAYIIUX MECT B (POPMUPOBAHUU HAYUYHO-
TCOPECTUYCCKOI'O MBILIJICHHUA 06yt1a}01111/1xc;1.

Oco0eHHOCTH KJIaCCOB

[Iporpamma peanusyercs B 7-9 chnenmaiu3upoBaHHBIX Kiaccax (mpoduns I[T-HanpaBnenue,
€CTEeCTBEHHO-HAYYHOE HAIPaBJICHHUE)

MecTo Kypca B y4eOHOM IJIaHe JINLest

CornacHo yuyeOHOMY IlaHy B 7-9 kiaccax u3ydyaercsi y4eOHbIM Kypc «Auredpay, KOTOPBIH
BKJTIOYAET CIIEYIONINE OCHOBHBIE pasfeNibl coaepikaHus: «Umciaa M BBIYHCICHHS», «ANreOpandeckue
BEIpKCHUS», «YPaBHEHUS M HEPABEHCTBAY, «DYHKITUIY.

Ha usyuenue yueOHOTO Kypca «Anrebpa» orBoautcst 384 yaca: B 7 kiacce — 132 yvaca (4 yaca B
Heqeno), B 8 kinacce — 132 gaca (4 aca B Henenio), B 9 kimacce — 120 yacoB (4 yaca B HEJICIIO). peau3yeTcs
3a cyeT 00s13aTeIbHOM YacTH yueOHOTO MJIaHa.

K TtematmyeckoMy IIJJTaHUPOBAaHUIO IPUMEHSAETCS  MOJYJIBHBIM  MPUHUUII  MOCTPOEHUS
o0pa3oBaTeNbHOM MpPOrpaMMbl, 4YTO IO3BOJISIET BBICTpaUBaTh WHIUBUAYAJbHYI0 0O0pa30BaTeIbHYIO
napajgurmy v o0ecrnedrnBaTh CaMOpa3BUTUE MTPU UHAWBHIYaIbHOM TeMIIe paboThl ¢ y4eOHBIM MaTepUAIOM,
KOHTPOJIb U CAMOKOHTPOJIb 3HaHUH.

[Tporpamma peanuzyercs B 2026-2029 rony.

Oo0itee
HasBanue kypca 7 xnacc 8 Kiacc 9 knacc KOJI-BO
4acoB
Anrebpa. Anre6pa MHOTOWICHOB 75 - - 75
Anre6pav. Teopust aneMeHTapHbIX 19 30 48 97
byHKIIUN
AnrebOpa. YpaBHEHUS, HEPABEHCTBA U UX 16 34+43=77 54 147
KOHCTPYKIIUU
AnreOpa. PanmonanabHbIe BRIpOKCHUS 22 - - 22
Anrebpa. OCHOBBI TEOPHH JIETUMOCTH - 25 - 25
Anre6pa. OCHOBBI TEOPHH PSIOB - - 18 18
Uroro 132 132 120 384

Hcnoabs3yemble 00pa3oBaTeIbHbIe TEXHOJOTHH, B TOM YHCJ/Ie TUCTAHIIHOHHBIE

OOyyenne anreOpe W HayalaM MAaTEeMAaTHYECKOTO aHAJIM3a MOXKET OCYIIECTBIATHCS C
UCIOJb30BAHUEM JTUCTAHIIMOHHBIX 00pa3oBaTesibHbIX TexHoJoruil (nanee J1OT), koTopoe mpennosiaraer
u3yueHne yueOHOro mMaTepuaia o0yJaroMMUCs KaK IPH ONOCPEIOBAHHOM B3aMMOAECHCTBUH C yUUTEIEM
yepe3 oOpa3zoBaTesbHbIe MIaT(OPMBI, TaK U IPU HEMOCPEICTBEHHOM B3auMoJjieiicTBuU ¢ yuuteneM. [Ipu
npuMmeHennn JIOT wucnomb3yrorcss miatdopmbl: aunelckas miatgopma AUCTAHIMOHHOTO OOy4YeHHMs
Moodle, ®T'UC «Mos mkona», TUC «DnextponHas mkona» HoBocubupckoit obmactu, Chepym. [pu
oOy4yeHHHn anreOpe UCHOIb3YIOTCS CIeIYIOIUE TEXHOIOTHHU:

- TEXHOJIOTUM YPOBHEBOW JU(PepeHnaiy — 3T0 OpraHnu3anus ydeOHO! NesITeIbHOCTH YUaIIuXCcs
10 YCJIIOBHBIM MUKPOTPYIINIaM, YWIEHbI KOTOPBIX OJU3KH (CXOJHBI) TIO CIIOCOOHOCTSAM, HHTEpecaM, HaBbIKaM
U YMEHHMSIM B M3yYeHMM Y4eOHOIro MaTepuala, a MHOTJa M0 INCHUXHMYECKOMY cocTosHUIo. Mcnonb3yercs
middepeHnuuanus no odbeMy ydyeOHOTO MaTepuasa; MO YPOBHIO CIOKHOCTH y4eOHBIX 3aJlaHMif; 1o
XapaKTepy NOMOIIY U CTENIEHN CAMOCTOSITEIbHOCTH YUaIllUUXCS.



- MH(GOPMAIMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHH, KOTOPBIEC IMPEANOJaraloT CaMOCTOSATEIBHOE
o0Oy4eHne ¢ OTCYTCTBHUEM WJIM OTPHUIIAHUEM JESITEIBHOCTH YUUTEINS; YACTUYHYIO 3aMeHY ((pparMeHTapHoe,
BBIOOPOYHOE HCIIOJIB30BAHKE IOTIOTHUTENILHOTO MaTepUaa); UCIOJb30BaHUE TPEHUPOBOYHBIX ITPOTPaMM;
MCTOJIb30BAHME KOMITBIOTEPA JIJIsl BBIYMCIICHHIA, TOCTPOEHUS TPaQHKOB; HCIIOJIb30BaHHE HH(DOPMAIIMOHHO-
CIPaBOYHBIX ITpOrpaMM. Vcrnonb3yroTes MyabTUMEAUIHbBIE CLIEHAPUH YPOKOB; IPOBEPKA 3HAHUHN HA ypOKe
U JoMa (camMocCTOsITeNIbHbIE pabOThl, MAaTEMaTHYECKUE IUKTAHTbI, KOHTPOJIbHBIE M CAMOCTOSITEIbHbIE
paboThI, OHJIAHH TECTHI); TUIATGOPMBI ISt TOATOTOBKU K OI'D.

- po0eMHOE 00yUYeHHE - 3TO COBPEMEHHAsI TEXHOJIOTHS 00pa30BaHMsI HITH TIOIX0]] K OpraHu3aIuu
y4e0HO-BOCITUTATEIILHOTO MTPOIIECCa, OCHOBAHHBIN Ha MMOCTAHOBKE IPOOJIEMHOM CUTYAIH, TPEOYIOIIEH OT
ydamuxcsi €€ CcaMOCTOSITEIBbHOTO perieHus. VIcrnonb30BaHWE JAaHHOTO THMA OOY4YeHHsS HAIleJICHO Ha
pa3BUTHE TIO3HABATEIILHOW AaKTUBHOCTH YYalIUXCS U HABBIKOB CAMOCTOSTEIHHON JCSATEIHHOCTH.
VYyamumcs He naércs nHGOpMaIUs B TOTOBOM BHJIE. 3HAHUS UM HEOOXOAMMO J0OBIBATh, UCTIONB3YS IS
9TOTO CBOM OMBIT ACSITEIBHOCTH, TBOPUECKHI MOTEHIIMA, paHEE YCBOCHHBIE 3HAHUS

[Ipu peanuszanum pabouelt mporpaMMbl MOTYT OBITh MCIIOJB30BAHBI MATEPHAIIBI JIJISI IOJATOTOBKHU K
npoduism omumnuansl KJI HTU u cranmaproB Bceepoccuiickoro 4eMnuoHATHOTO JIBWXKEHUS 10
npodeccuoHabHOMY MacTepcTBY «IIpodeccrnonanb.

HNudopmanus 0 NpOMEKYTOUYHON aTTECTALUMA

[IpomexxyTouHast aTTecTanusi OCYIIECTBISETCS C IENIbI0 MPOBEPKH CTENEHN M KaueCTBa YCBOCHUS
Marepuaia Mo pe3yjJbTaTaM HU3YYCHHs] TEMAaTHUYECKUX MOJYyJeH W MPOBOAMUTCS B (PopMe MHCHMEHHBIX
KOHTPOJIBHBIX pa0OT M YCTHBIX 3a4€TOB.

Texymuii KOHTPOJIb OCYIIECTBIISIFOTCS C IIEJIBIO MPOBEPKHU CTETICHH M KaUYeCTBA YCBOCHHUS MaTepHalia B X01€
€ro W3y4eHHs B CIEAYIOMUX (opMax: camMOCTOATEIbHbIC M MPOBEPOUYHBIE PAOOTHI, WHIUBUIYaTbHbBIC
JOMAIITHUE 3aJaHusl.

Texkymuil KOHTPOJb W IPOMEXKYTOUHAs AaTTECTAlUsl OCYILIECTBIISIFOTCS B COOTBETCTBHM C
«[Tonoxxennem 00 OCYHIECTBICHUU TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEXYTOYHOU aTTecTaluu
oOyuaroniuxcs, ux (popmax, MEpUOJUUYHOCTH U TOPSAJKE MPOBEIEHUS MYHUIIUIIAILHOTO aBTOHOMHOTO
obmeoOpazoBaTebHOTO yupexaeHus ropoaa HoBocubupceka «JIumeit Ne 22 «Hanexna Cubupmy.

Hrorosas aTrecranusi IpoOBOJAUTCS B COOTBETCTBUHU C 3aKOHOIATENbCTBOM PD.

IIpomeskyToUuHast aTTecTALMS

B 7 KJ1acce
1o kypcy «AJIFCEBPA MHOT'OYJIEHOB»

Home
Ne KonunuectBo p
N Haspanue moxyns ypoka ®opwma [TA
MOMYJIbHOM 4acoB B MOJYyJIE A
1 JluneiiHbIe ypaBHEHHUSI C OJTHOM 11 11 KonTpombHas
MepeMeHHO I pabota
2 CreneHb ¢ HATypaJIbHBIM [TOKA3aTEJIEM. 15 26 KonTpombHas
Opnnounensl. MHorounieHsl. CliojxeHue pabota
Y BBIYMTAHNUE MHOTOUJIEHOB
3 YMHOKEHHE OTHOYJIEHA Ha 14 40 KoHTpobHas
MHOTOYJIEH. YMHOXEHHE MHOTOUJIeHA pabota
Ha MHOrouseH. Pa3noxxenue Ha
MHOKUTEIN
4 @opMyIbl COKPAILIEHHOTO YMHOXEHUS. 18 58 KonrtponbHas
pabota




5 CymMa U pa3HOCTh KYOOB JBYX 17 75 KontponbHas
BbIpakeHui. KyO cyMMBI U pa3HOCTH. pabora
[IpumeHeHne pa3aMuHbIX CLIOCOO0B
Pa3IoKEeHUs1 Ha MHOKHUTEIN
Bcero 75

1o kypcy «TEOPHSI DJIEMEHTAPHBIX ® YHKIIUIA»
Ne . Hassanue momyns Komuaecrso Howmep ®opma [TA
MOTyJIbHOM 4yacoB B Mojayne | ypoka [TA
@OyHK1MS, €€ CBOWCTBA U IpauK. KontponsHas
1 JIuneitnas @ynkuus. Kycouno- 12 12 pabota B popme
3a/1aHHast QYHKIUSA YCTHOTO 3a4eTa
DOyHKIUs Y = s., €e CBOMCTBA U Koutposnbras
2 rpaduk. Pemenne 3amau 7 19 pabora
MIPUKJIAITHOTO XapaKTepa
Bcero 19
o kypcy «<YPABHEHUWS HEPABEHCTBA U UX KOHCTPYKIIUN»
No } Hasparue Moy KommuectBo yacos Howmep dopma TTA
MOJ1yJIbHOM B MOJIyJIE ypoka ITA
1 CucTeMbl TUHEUHBIX YpaBHEHHI 16 16 KonTposbHas
C IBYMS IEPEMEHHBIMU pabota
Bcero 16
no kypcy «<PAIIMOHAJIBHBIE BBIPAKEHU S »
Ne KonunuectBo Howmep
N Haspanue moyns ypoka ®opwma [TA
MOJYJIbHOM 4acoB B MOJYyJIE A
1 OcHoBHOe cBoCTBO Apodu. CroxxeHue 9 9 KonTposbhas
Y BbIUMTAHUE PALMOHANBHBIX Ipo0eit paborta
YMHOKEHUE U JIeJICHHE PAIllIOHATbHBIX KonTpombHas
npobeii. ToxxiecTBeHHbBIS paborta
2 10 19
npeoOpa3oBaHUs PAlIMOHATBHBIX
BBIPAKCHUI.
Bcero 22

IIpome:kyTouHas aTTecTanus
B 8 Kiacce
no kypcy «<YPABHEHUS HEPABEHCTBA U UX KOHCTPYKIIUN»




Ne } Haspanue Moty KosmnuectBo yacos Homep ®opma TTA
MOJYJIbHOM B MOJ1yJIe ypoxka ITA
PanmonanbHbie ypaBHEHHS U KonTposibHas
1 34 34
HEepaBEHCTBA pabora
KontponsHas
2 KBanpartHsie ypaBHEHHUS 18 52 pa6ora
KBanpaTHblii TpexX4iieH. KonTposbHas
3 MerTo bl penieHns ypaBHEHU N 25 7 pabota
CBOJSIILIUXCA K KBAJPaTHBIM
Bcero 77
1o kypcy «TEOPUS SJJEMEHTAPHBIX ® YHKIIU»
Ne } Hasarue Moy KosmmuecTBo yacos Howmep ®opma TTA
MOMYJIbHOM B MOJIyJie ypoka ITA
KBanparHsle KOpHHU. KoHnTtposbHas
1 - 15 15
JleiicTBUTENbHBIE YUCIIA pabota
DneMeHTapHble QyHKITUU KourposbHas
2 frap YHICLHH. 15 30 pabota B popme
CaoiicTBa, rpaduku
YCTHOTO 3auyeTa
Bcero 30
o kypcy «OCHOBBI TEOPUU JEJIUMOCTHU»
No KonunuectBo HoMeb vpoKa
T HaszBanue momyist 4acoB B PP ®opwma ITA
MOJ1yJIbHOM 1A
MoyJe
JlenuMocCTh U ee CBOICTBA. KOHThoLHAs
1 Pemenne npukiaaHeIxX 3a1a4 25 25 P
paborta
0 MOYIIIO
Bcero 25
IIpomexxyTouHasi aTTEeCTALMA
B 9 Ki1acce
o kypcy « TEOPUS DJIEMEHTAPHBIX ®YHKIIUA»
Ne § Haspanue Moy Konunuectso Howmep ypoka ®opma TTA
MOZYJIBHOM 4acoB B MOJYyJIE ITA
[IpeobpazoBanus rpagukoB KontponbHas
1 . 15 15
AJIEMEHTAPHBIX (QYHKIUH pabota




KontponsHas
2 KBagpatnunas GyHKIus 10 25 pabota
KontponsHas
3 Crenennas GyHKIUSA 23 48 paboTa
Bcero 48
o kypcy «<YPABHEHUSI HEPABEHCTBA U UX KOHCTPYKIUHN»
Ne } Hasparue Moy Kosmmuectso Howmep ypoxka dopma TTA
MOJYJIbHOM 4acoB B MOJYJIE ITA
Pemenne xkBagpaTHbIX KontponsHas
1 HepaBeHCTB. MeTot 17 17 pabota
HMHTEPBAJIOB
VYpaBHeHUs ¢ AByMs KonTposbnas
2 19 36
MIepEeMEHHBIMU pabota
HepaBeHnctBa ¢ nByms KonTposbnas
3 18 54
MIepEeMEHHBIMU pabota
Bcero 54
o kypcy «OCHOBBI TEOPUHU PATOB»
No } HasBare Moy KommuectBo yacoB B | Homep ypoka ®opma [TA
MOJ1yJIbHOM MOJTyJie 1A
Apubdmernueckas u KonTposbhas
1 reoMeTpuydecKas 18 18 paborta
IPOrpeECCUM
2. Conep:kanue
3. 7TKJIACC
Yucsia ¥ BBIYUCTICHUSA
Paunonaneubie  uymcna. CpaBHEHHE, YHOPSAIOYUBAHUE apudmernyeckre JEHCTBUS

pairOHaJIbHbIMU YU CJIIAMH. YucnoBas npsamMas, MOAyJib YUCJIaA.

CreneHs ¢ HaTypaJIbHBIM IMOKAa3aTCJIEM U e€ cBOMCTBA. 3almMch YKCiIa B HGCHTHQHOIZ HO3I/IHHOHHOI>'I

CHUCTEMC CUUCIICHUA.

Penienne TeKCTOBBIX 3a7a4 apI/I(bMeTI/I‘leCKI/IM criocobom. Pemrenue 3aaa4d U3 peaHBHOﬁ IMMPAKTHUKU HaA
4qaCTH, Ha I[pO6I/I, Ha IPOLCHTHI, IPUMCHCHUC OTHOIIICHUN U HpOHOpL[PIfI Ipu pCHICHUUN 3aa4, PCHICHUC

3a1a4 Ha ABHMXKXCHHC, pa60Ty, IMOKYIIKH, HAJIOT'H.
Z[eJ'II/IMOCTB OCJIBIX YHUCCII. CBoiicTBa JACITNUMOCTHU.

[IpocTeie u cocTaBHble yncia. YéTHbIe U HeUE€THBIE uKcina. [Ipu3Haku nenumoctu Ha 2, 4, 8, 5, 3, 6,
9, 10, 11. IIpu3Haku AETUMOCTH CYMMBl U TPOU3BEACHHUS IENBIX YUCEN MPH pPEUICHUH 3adad C

MPaKTUYICCKUM COACPIKAHUCM.

HanGonpmmit 06H_IPII>'I JACIUTECIIb U HAMMCHBIICC o6mee KpaTHOC ABYX YHUCCII. Bzaumuo IPOCTLIC

gyrcna. AnroputM EBkinaa.
Jlenenue ¢ octaTkoM. ApudMeTHIeCKre OTepaIuy HaJl OCTaTKaMHU.




AJredpanyeckue BbIpakeHHs

BeipaxkxeHue ¢ nepeMEHHbBIMU. 3HAuE€HHE BBIpAXXKEHHUS ¢ nepeMeHHbIMU. IIpencraBnenue
3aBHCUMOCTH MEXIy BeJIMUYMHAMHU B BUAE (POPMYIIBI.

ToxnectBo. ToxknecTBeHHbIE NpeoOpa3zoBaHMs anreOpanyeckux BbIpaKeHHH. JloKa3aTenbCTBO
TOXJECTB.

Opnowienbl. OqHOWIEH cTaHAAPTHOTrO BUJA. CTENeHb OAHOWICHA.

MHuorounensl. MHorousieH cranaapTHoro Buaa. CreneHb MHorouieHa. CroxeHue, BbIYUTAHHE,
YMHOKE€HUE U JeneHue MHorowieHoB. [IpeoOpa3oBanue 1enoro BblpakeHHs B MHorowieH. KopHu
MHOI'OYJICHA.

DopMyIIbl COKPAEHHOTO YMHOXKEHHS: KBaJpaT CYMMBbI U KBaJlpaT pa3HOCTHU JABYX BBIPaKEHUH, KyO
CYMMBI U KyO pa3HOCTH JIBYX BbIpaXE€HUM, pa3HOCTb KBaJPATOB IBYX BBIPAKEHUH, TPOU3BECHHUE PA3HOCTH
U CYyMMBI JIBYX BBIPKE€HUMN, CyMMa M pa3HOCTh KyOOB /IBYX BBIPayKeHHH.

Pa3noxxeHne MHOrouseHa Ha MHOXHUTENU. BblHeceHune oOmiero MHOXUTENS 3a CKOOKU. Meron
TPYIITUPOBKH.

YpaBHeHHUs] U HEPABEHCTBA

VYpaBHenue ¢ ogHoit nepemeHHoil. Kopenb ypaBHeHus. CBOWCTBA ypaBHEHUM ¢ OJHON IEPEMEHHOM.
PaBHOCHIIBHOCTH ypaBHEHUI. Y paBHEHHE KaK MaTEMATHYECKAsi MOJIENb PEATbHON CUTYaIUH.

JIuneliHOE ypaBHEHME C OJHOM IMEepeMEeHHOW. Uucno KOpHEH JIMHEWHOro ypaBHEHMs. Pemienue
TEKCTOBBIX 3a/1a4 C MOMOIIbIO TUHEWHBIX YpaBHEHUW. JINHEHHOE ypaBHEHUE, COJIEpkKaIIEe 3HAK MOTYJIS.

VYpaBHeHHE C JABYMS MEpPEeMEHHBIMHU. ['papuK JIMHEMHOTO YpaBHEHHS C JBYMSI IE€PEMEHHBIMU.
Cucrembl JMHEWHBIX ypaBHEHHH ¢ JIByMsl NepeMeHHbIMU. ['paduueckuil MeTO] pelIeHHs CHUCTEMBI
JIMHEMHBIX YpPaBHEHUW C ABYMS MEPEMEHHbIMH. PernieHue cucTteM JMHEHMHBIX YpPaBHEHUW C JABYMS
MIEPEMEHHBIMU METOJIOM IOJCTAaHOBKM M METOJOM cliokeHus. Crucrema IBYX JIMHEWHBIX YPaBHEHUU C
JBYMS IEPEMEHHBIMU KaK MOJIETb PEAIbHON CUTYyaLNH.

D yHKUUHA

Koopnunara Toukum Ha npsmoil. UucnmoBble NpomMexyTku. PaccTosiHue MeXIy ABYMSI TOYKAMU
KOOPJIMHATHOM MPSIMOHA.

[IpsimoyrosnbpHas cuctema KoopAuHat. AOcIcca U OpIMHATa TOUYKU Ha KOOPAMHATHOM MJIOCKOCTH.
[Ipumeps! rpadukoB, 3a1aHHbIX GopMynaMu. UTeHne rpadKoB peanbHbIX 3aBUCUMOCTEH.

OyHKIMOHANBHBIE 3aBUCUMOCTH MeEXIy BenuuuHaMmu. llonartue ¢ynkuun. @DyHKIUS Kak
MaTeMaTH4ecKas MoJejb peaibHOTO mpolecca. O6macTh ompenesneHus U o0JacTb 3HaYeHUN (QyHKIUU.
CrniocoOwl 3amanus ¢ynkuuu. ['paduk ¢ynkuuu. I[loHATHS MakcMMyMmMa W MHHHMYMa, BO3pacTaHUs U
yOBbIBaHUS Ha MMPUMEPAX PEATbHBIX 3aBUCHMOCTEH.

Jluneitnas pynkiwsi, € cBoiicta. ['paduk nuneitno# pyukuuu. I'paduk Gynkuuu y = |X|. Kycouro-
3aJlaHHbIe (DYHKIUH.

8 KVIACC

Yuciia v BBIYUCTICHUSA

KBangpatHele KopHH. ApudMeTHuecKuil KBajJpaTHbII KOopeHb U ero cBoiictBa. IlonsTue
UppalMOHAIILHOIO 4ucia. JleHcTBUS ¢ uppanMoHanbHbIMM yucinamu. CBoilcTBa JIEHCTBUH €
HMppalMOHAIbHBIMU YiciIaMu. CpaBHEHUE UPPALIMOHATIBHBIX YUCEL.

IIpencraBineHuss O pacIIMPEHHUSAX YHUCIOBBIX MHOXKECTB. MHOXKECTBA HATYypalbHBIX, LEIBbIX,
palOHAIbHBIX, IEHCTBUTENBHBIX YKcel. CpaBHeHHE yncel. YUCIoBbIE TPOMEKYTKH.

HeiictBus ¢ octatkamu. OcTaTtku cTeneHel. [I[pumeHenne 0cTaTKOB K PELIEHUIO YPAaBHEHUH B LIEJIBIX
YHUCJIaX U TEKCTOBBIX 3a1a4.

PazMepsl OOBEKTOB OKpYXKAIOIIEr0 MHpA, UINTENBHOCTh IPOLECCOB B OKPYXKAIOIIEM MHpE.
CrannapTHbIM BUJ YyKCia.

AJredpanyeckue BbIPaKeHHs



AnreOpandeckas 1poOb. JlomycTHMble 3HAYeHHS IEPEMEHHBIX B  JpOOHO-parOHATBHBIX
BbIpakeHUssX. OCHOBHOE CBOMCTBO anreOpamueckoil apodOu. CrokeHHe, BBIYMTAHUE, YMHOXXEHHE H
neneHue anredpandyeckux aApoodeil. Beinenenue nenoit yactu anredbpandeckoit Apoou.

ParmonanbHbie BeIpakeHus. ToXaeCTBEHHbBIE TPE0Opa30BaHUs PALIMOHATIBHBIX BBIPAKESHHH.

JlonycTrMble 3HAYEHUS TIEPEMEHHBIX B BBIPAKEHUSAX, COJIEPKAIINX apu(pMeTHYeCKUe KBaJpaTHbIE
KopHU. ToXIecTBeHHBIE MPeoOpa3OBaHUsI BBIPAKEHHM, COIAEpkKAamUX apu(METHUYECKHUEe KBaJAPAaTHBIC
KOPHH.

Crenenp ¢ menbIM mokasateneM U e€ cBoiictBa. IIpeoOpa3oBaHue BbIpaKEHHH, COIEpIKALINX
CTETEHH.

YpaBHeHuUs] U HePaBEHCTBA

KBanpatHoe ypaBHenune. @opmyna KOpHEHW KBaIpaTHOro ypaBHeHUs1. KomuecTBO A€ CTBUTEIBHBIX
KOpHEHN KBaJpaTHOTO ypaBHEeHUs. Teopema Buera. YpaBHEHUs, CBOJIMMBIC K IMHEWHBIM YPABHEHUSM WJIN
K KBaJpaTHbIM ypaBHeHUsM. KBaapaTHoe ypaBHEHuEe ¢ mapameTpoM. PerieHue TEKCTOBBIX 3a1ad C
MTOMOIIBIO KBAJIPATHBIX YPaBHEHUH.

JpoOHO-panioHalbHble ypaBHEHUs. PemieHue aApoOHO-pallMOHANBHBIX YpaBHEHUU. Perienue
TEKCTOBBIX 3a/ad C IMOMONIbIO JAPOOHO-pallMOHANBHBIX YypaBHeHUU. ['paduyeckas uHTeprpeTanus
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU.

Uucnossle HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEPABEHCTB.

HepaBencrBo ¢ mepemenHoil. Ctporue u HecTporue HepaBeHCTBA. CIOXXKE€HHE U YMHOXEHHE
YHCIIOBBIX HepaBeHCTB. OlieHNBaHNE 3HaUYEHUs BbIpaxkeHus. [loka3aTenbcTBO HEPABEHCTB.

[loHaTHEe O pemeHuM HEpaBeHCTBA C OJHOM NEpeMEHHOW. MHOKECTBO pELIEHUI HEPaBEHCTBA.
PaBHOCHIIBHBIE HEpAaBEHCTBA.

JIuHeitHOe HEPABEHCTBO C OJHOW MEPEMEHHON M MHOKECTBA €ro pelieHuid. PemeHne TuHEeHHbIX
HEpPAaBEHCTB C OJHOM mnepeMeHHOW. CHCTeMbl M COBOKYITHOCTH JIMHEMHBIX HEPABEHCTB C OJHOU
nepeMeHHOM. PelieHre TeKCTOBBIX 3a7]a4 C TOMOIIIbIO TUHEHHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

OO6iacThb ompeneneHUss 1 MHOXKECTBO 3HadeHUH pyHkmuu. CriocoOwl 3amanust Gpynaknuii. ['paduk
¢dbyaknuu. YteHnue cBoictB ¢GyHkmuu 1no e€ rpaduxy. [Ipumepsl rpadmkoB (QyHKIHHM, OTpakarolInx
peanbHbIe MPOLECCHI.

Jluneitnass ¢yHkus. DYHKIMM, ONUCHIBAIONIME MPSMYI0 U OOpaTHYI MPOMOPLUOHAIIBHBIE
3aBUCHUMOCTH, UX TpapuKu.

dYHKIUM ¥ = kx, y = kx + b, y = k/x, vy = X%, vy = Vx, ¥y = |x|u ux cBoicTBa.
KycouHO—3aZaHHbIe QYVHKIIUMU.

9 KJIACC

Yuciia 1 BbIYUCICHUSA

Kopens N-i1 crenenu u ero cBoiictBa. CTENEHb ¢ pallMOHAJIBHBIM I10KA3aTeNIEM U €€ CBOICTBA.

AuredpanyecKkue BbIPaKeHH

ToxnecTBeHHbIe MpeoOpazoBaHMs BRIpAKEHHH, coJiepkKaluX KOpeHb N-if creneHu. Tox/1ecTBeHHbIe
peoOpa3oBaHus BbIpAKEHHUM, COepKAIINX CTENEHb C PALMOHATIBHBIM MTOKa3aTeIeM.

KBanparsslii Tpéxuned. KopHu kBagpaTHoro TpéxwieHa. PasznokeHue KBapaTHOrO TPEXWIEHA Ha
JINHEWHBIE MHOKUTEIIN.

YpaBHeHUS U HEPABEHCTBA

bukBanparusie ypaBHeHus. [IpuMepbl mpUMEHEHHH METOJ0OB PaBHOCHIBHBIX MpPeoOpa3oBaHUIA,
3aMeHbl IEPEMEHHOH, TpaduecKoro MeTo/ja MpH pPelIeHnn ypaBHEeHUH 3-i u 4-ii cTeneHei.

Pemienune 1poOGHO-palIMOHANBHBIX YPAaBHEHUIA.



Pemrenne cucrem ypaBHEHUH € IBYMs IIEPEMEHHBIMU. PerieHre npocTeninnx CUCTEM HEJIMHEWHBIX
ypaBHEHUH C ABYMS NepeMeHHbIMU. ['paduueckuii MeTo ] pelieHns CHCTEMbl HEJTMHEHHBIX YPaBHEHUH C
IByMsl NepeMeHHbIMU. CHCTeMa JBYX HEJIMHEHHBIX YpPAaBHEHUN C JIByMsl NEPEMEHHBIMU KaK MOJIEJb
peanbHOMN CUTyaluu.

UucnoBble HEpaBeHCTBA. Penienre TMHEeMHBIX HEpaBEHCTB. JJ0Ka3aTeIbCTBO HEPABEHCTB.

KBanpaTHble HepaBeHCTBA C OJJHOM NepeMeHHO. Perenne KBapaTHhIX HEPAaBEHCTB rpauIecKuM
METOJIOM M METOJIOM HHTEpBaJoOB. MeToa MHTEpBAJIOB Ul palMOHaJIbHBIX HepaBeHCTB. [Ipocrelimiue
HEPABEHCTBA C I1ApaMETPOM.

Pemienne TeKCTOBBIX 3ajjau € IOMOIIbIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHnctBo ¢ nByMs nepeMeHHbIMU. PelrieHue HepaBeHCTBa ¢ IBYyMsl lepeMeHHbIMH. CHcTeMbl
HEPABEHCTB C JByMs IE€pPEeMEHHbIMHU. ['paduueckuii MeTOJl peuIeHUs] CHUCTEM HEPaBEHCTB C ABYMS
MI€pEMEHHbBIMHU.

D yHKUUHA

Oynkuus. CpoilcTBa (QyHKIUN: HYIM (QYHKIMHM, MPOMEXKYTKH 3HAKOMOCTOSIHCTBA (DYHKIUH,
MIPOMEXYTKA BO3pacTaHUsl U YyObIBaHUS (QYHKIUHM, 4YETHbIE M HEUYETHBbIE (YHKIMM, HauOoJblliee M
HauMeHbIIIee 3HaUYeHUS! PYHKIINU.

KBagpatnunas ¢yskius u e€ cBoiicTBa. Mcmonp3oBaHrne CBOWCTB KBAaJPAaTUYHOW (PYHKIIMH IS
pemenus 3anad. Iloctpoenue rpaduka kBaapatuuHoid ¢yHkuuu. [lonoxeHue rpaduka KBaIpaTUIHOU
(yHKIMHK B 3aBUCHMOCTH OT €& koaduumenTos. I'paduxu GpyHkumii y =ax2, y = a(X —m)?u y = a(x — m)?
+n. [locTtpoenue rpagukoB PyHKIUN C TOMOIIBIO TPeoOpa30BaHUA.

HpoOuno-nmuueiinas ¢pyukius. MccnenoBanue GyHKITUHA.

®ynkus Y = X" ¢ HaTypaJIbHBIM MOKa3areseM N U e€ rpaduk.

YucaoBble MOCTEI0BATEILHOCTH U MPOrPecCUH

[lonsitne umcioBoi mocnenoBaresnbHOCTH. KOHeuHble M OECKOHEUYHBIE MOCIEI0BATEIBHOCTH.
OrpaHuyeHHas NOCJIEI0BATENIBHOCTh. MOHOTOHHO Bo3pacTaromas (yObIBarolas) Mociae10BaTeIbHOCTb.
CrniocoOblI 3a1aHUS TOCIIEI0BATENBHOCTH: ONIMCATENIbHBIN, TAOIUYHBIHM, ¢ TOMOLIBIO (OPMYJIBI N-TO YIEHA,
PEKYPPEHTHBIM.

Apugmernueckass U reomerpuyeckas mnporpeccuu. CBOHCTBAa 4YICHOB apU(PMETHYECKOH U
T€OMETPUUECKOU mporpeccuii. @opMyIibl N-TO WieHa apu(PMETHIECKON M TeOMETPUYECKON MPOTPECCUi.
@opMynbl CyMMbI IEpPBBIX N 4YJIEHOB apu(METHUYECKOH M TIeOMETpUUYECKOW Iporpeccuil. 3agauv Ha
IIPOLICHTHI, OAHKOBCKUE BKJIA/Ibl, KPEUTHI.

IIpencraBneHue o cXOAUMMOCTHU IOCIENOBATEIBHOCTH, O CYMMHUPOBAHUN OECKOHEYHO YObIBaroIen
r€OMETPUYECKON IIPOTPECCHUH.

Meton matematnueckoi nHAykuu. [Ipocreiinime npumepsl.

4. Tlnanupyemble 00pa3oBaTe/ibHbIE Pe3yJIbTAThI 0CBOEHHS Kypca AJiredpa
JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/JibTaThl OCBOECHUS IPOrPaMMBbI IO MAaTEMATHKE XapaKTEepU3YIOTCs B YaCTH:

1) naTprMoTN4€eCKOro BOCIIUTAHUS

IIPOSIBICHUEM HHTEpeca K MPOLUIOMY M HACTOSALIEMY POCCHMCKOM MaTeMAaTHKH, LIEHHOCTHBIM
OTHOIIEHUEM K JOCTH)KEHHUSM POCCHUICKMX MAaTEMaTHMKOB M POCCUICKOM MaTeMaTHYECKOM HIKOJIBI, K
UCIOJIb30BAHUIO 3TUX JOCTI)KEHUH B IPYruX HayKax U MpUKIaJHBIX chepax;

2) rpa’KIaHCKOI0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00513aHHOCTEN IpaXk/IaHNHA U peau3aliy ero npas, MpeICTaBIeHHEM
O MaTeMaTH4YeCKHX OCHOBaX (PYHKIMOHHPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJCHUH, TNpoOLEAyp
IpaXkJIaHCKOTo o0IecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHIO STHUYECKUX
npo0sieM, CBS3aHHBIX C TMPAKTHUYECKUM TNPUMEHEHHEM JOCTH)KEHHH HayKH, OCO3HAHHEM BaXXHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B I€ATENbHOCTH YUEHOTO;

3) TpyA0BOI0 BOCIIMTAHMS:



YCTAaHOBKOW HAa AaKTMBHOE Yy4YacTHE€ B pEIICHUU INPAKTUYECKUX 3a7ad MaTeMaTU4YecKOu
HaIpaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMaTHYeCKOro 0Opa30BaHUS Ha MPOTSKEHUM BCEU KU3HH
IUIsL YCHEIHON Mpo(ecCHOHANBHONW JESITeIbHOCTH U PAa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM M MOCTPOEHHEM HHAWBHUIYAIbHON TpaeKTOpUu 0Opa30BaHMs M KU3HEHHBIX IUIAHOB C YU4ETOM
JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX IOTPEOHOCTEH;

4) 3cTeTHYeCKOr0 BOCIIMTAHMS:

CIOCOOHOCTBIO K SMOLMOHAIBHOMY W ICTETUYECKOMY BOCHPHUATHIO MAaTEMaTHYECKUX OOBEKTOB,
3aJ1a4, peleHNH, pacCy AeHUM, YMEHUIO BU/IETh MaTEMaTUUECKNUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTEH HAYYHOI0 O3HAHUS:

OpHEHTALEN B JESITEIbHOCTH HAa COBPEMEHHYIO CUCTEMY Hay4YHBIX NPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJOBEKa, IPUPOAbI U 00IeCTBA, TOHUMAHUEM MAaTEMaTUYeCKON HAyKH Kak
cdepbl YeIOBEYECKOM NesTeIbHOCTH, 3TAlOB €€ pa3BUTUS U 3HAYMMOCTH JUIsl Pa3BUTHUS LIMBHJIM3ALUY,
OBJIAJICHUEM S3BIKOM MaTeMaTUKHM W MaTeMaTU4eCKOW KYJIbTYpOH Kak CpeICTBOM IIO3HAHUS MHpa,
OBJIaJICHUEM HABBIKAMHU HCCIIEIOBATENIbCKON AESITEIbHOCTH;

6) ¢usuyeckoro BocnuTaHUs, (POPMUPOBAHUS KYJBTYPbI 3A0POBbSI M 3MOLHMOHAJIBLHOIO
O0s1aronosiy4us:

FOTOBHOCTBIO MPHUMEHATh MaTeMaTUYECKUE 3HAHMS B MHTEpPEcax CBOEro 370POBbs, BEACHUS
310pOBOT0 00pa3a KU3HHU (310pOBOE MUTaHKE, COATaHCUPOBAHHBIN PEXKUM 3aHATUHN U OTABIXA, PETYIISIpHas
¢uznueckass akKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, NMPU3HAHMEM CBOEro IpaBa Ha
OLIMOKY M TAaKOTO K€ MpaBa JIPyroro 4eloBeKa;

7) 3K0JIOTHY€CKOr0 BOCIIMTAHUA:

OpHUEHTaIMeN Ha TPUMEHEHNE MaTEMATUUECKUX 3HAHUH JUIs pellleHus 3a1a4 B 00J1aCTH COXPaHHOCTH
OKPY)KAIOLIEH Cpelbl, IUIAHUPOBAHMA IIOCTYIIKOB M OLEHKM HUX BO3MOXHBIX IIOCICACTBHH JUIs
OKpyXKarolllel Cpezbl, OCO3HAHMEM IJI00AJBbHOIO XapakTepa SKOJIOIMYECKMX NpoOjaeM M IyTed uX
pellIeHNs;

8) apanTanmmu K U3MEHSIOMUMCS YCJIOBUAM COIMAIBHON U MPUPOJIHOM Cpeabl:

FOTOBHOCTBIO K JEHCTBUSIM B YCIOBHUSAX HEONPEAEIEHHOCTH, IIOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO NEATENBHOCTh, B TOM YHCJIE YMEHUE YUUTBHCS Yy APYTUX JIIOJEH,
IpUOOpeTaTh B COBMECTHOM JESTEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONbITa JPYTUX;

HE00X0AMMOCTBIO B (JOPMUPOBAHUM HOBBIX 3HaHUH, (OPMYINPOBATH UAEH, TIOHATHS, TUIIOTE3bI 00
00BEKTaxX U SABJICHUAX, B TOM YHCIIE PaHEe HEU3BECTHBIX, OCO3HABAThH JE(PHUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYALUIO Kak
BBI30B, TPEOYIOIINHA KOHTPMEp, KOPPEKTUPOBATh IPUHUMAEMBbIE PEeLLICHUs U AeHCTBUS, POPMYyIHpOBaTh U
OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATbHI

B pe3ynbraTe 0cBOeHUs IPOTpaMMBbl 0 MaTeMaTHKE Ha YPOBHE OCHOBHOTI'O 0011ero oopa3oBaHus y
oOyuaromierocss OyayT chOpMUpOBaHbl MeTalpeAMeTHbIe Pe3yJbTAThbl, XapaKTEPU3YIOLIUECS
OBJIAJICHUEM YHUBEPCAIbHBIMM [T0O3HABATEIbHBIMU JICHCTBUSAMHU, YHUBEPCAIBHBIMU KOMMYHUKAaTUBHBIMHU
JNEUCTBUSIMHU U YHUBEPCAIbHBIMU PETYJIATUBHBIMU JIEHCTBUSAMU.

ITo3naBaTenbHBIC YHHBEPCATbHbIC Y4eOHbIC JCHCTBUSA
ba3oBrble Jornyeckue 1eHCTBHUA:

BBISIBJIATE M XapaKTepU30BaTh CYIIECTBEHHbIC MPH3HAKKM MaTEMAaTHYeCKUX OOBEKTOB, MOHATHIM,
OTHOIIECHUH MEX]ly MOHATUAMU, POPMYTUPOBATH ONPECICHHS MOHITUH, YCTaHABIMBATh CYILECTBEHHBIN
MPU3HAK KJIacCU(PUKALIMU, OCHOBAHUS [l 0000IIEHUs M CPABHEHUSI, KPUTEPUU NTPOBOAUMOTO aHAIIN3a;

BOCIPUHMMATh, (opMyaupoBaTh U  IpeoOpa3oBBIBATh  CYXKAEHUS:  YTBEpAMUTENbHbIE U
OTpHILIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;



BBISIBIISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTUBOpPEYHs B (DaKkTax, JaHHBIX,
HAOMIOJICHUSAX W YTBEPXKJICHUAX, IMpeajaratb KPUTCPUU JUIS BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNI;

JeNaTh BBIBOABI C HCIOJB30BAaHHUEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W HMHIYKTHBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3bupath J0Ka3aTeILCTBA MATEMATHICCKUX YTBEPKACHUH (TIPSMBIC U OT IIPOTUBHOTO ), TPOBOHTH
CaMOCTOSITEJIBHO JIOKA3aTeIhCTBA MaTEMaTHYECKUX (DAaKTOB, BHICTPAUBATh APTYMEHTAIHIO, MPHBOIUTH
MIPUMEPHI U KOHTPIPUMEPBI, TIPUMEHSATh METO]I MATEMATUIECKOW MHTYKITUH, 000CHOBBIBATH COOCTBEHHBIC
paccyXaeHus;

BBIOMpATh croco® pemieHust y4eOHOW 3aaaud (CpaBHHMBATh HECKOJBKO BApUAHTOB PELICHHS,
BBIOMpATh HAOOJIEe TOIXO AN ¢ YYETOM CAMOCTOSITEIIBHO BBIJCIICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBare/ibCKue AeiCTBUA:

HCIIOJIb30BaTh BOMIPOCHI KaK UCCIIEI0OBATEIHCKUIM HMHCTPYMEHT TTO3HaHUsI, ((OPMYITHPOBATH BOIIPOCHI,
(buKcUpyIolie TPOTUBOPEUHE, MPOOJIIEMY, CAMOCTOSITEIHHO YCTAaHABIMBATh HCKOMOE U JIaHHOE,
(hopMuUpPOBaTH TUIIOTE3Y, APTYMEHTHPOBATH CBOO TIO3UIHIO, MHEHHE,

MPOBOJIUTh TIO CAaMOCTOSITEIPHO COCTaBIICHHOMY IUIaHY OSKCHEPHUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJICHUIO 0COOCHHOCTEH MAaTEMaTUUECKOTO 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Iy COOOI;

CaMOCTOSITENFHO  (OPMYITHPOBATh OOOOIIEHNWS W BBIBOJBI 1O pe3yabTaTaM MPOBEAEHHOTO
HaONIOACHUS, WCCIEAOBAHUS, DKCIIEPUMEHTA, OIEHWBATh JOCTOBEPHOCTHh TOJYYEHHBIX pE3yJIbTaTOB,
BBIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIABUTATH MPEANOJIOXKEHHS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M U30BITOYHOCTh MHGOPMAIUH, JAHHBIX, HEOOXOAUMBIX Ui PEIICHUS
3a/1auu;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH MHOOPMAIIUIO Pa3TUUHbIX
BUJIOB ¥ (POPM IpeICTaBICHUS;

BbIOMpaTh (opMy IpeacTaBieHUs UHPOPMAIMU U WUTIOCTPUPOBATH pellaeMble 3a7auyd CXeMaMH,
auarpaMmamu, HHOHM rpadukoil U uX KOMOUHAIUSAMUY;

OLICHUBATh HAAEKHOCTh MH(POPMAIUU [0 KPUTEPUAM, MPEUIOKEHHBIM UM C(HOPMYIHPOBAHHBIM
CaMOCTOSITEJIBHO.

KomMMyHMKaTUBHbIE YHUBEpPCaJIbHbIE y4eOHble el CTBUSA

BOCIIPUHUMATH U (OPMYIUPOBATH CY)KJIEHUS B COOTBETCTBUU C YCIOBUSAMH M UEISIMH OOIICHHUS,
SICHO, TOYHO, TPaMOTHO BBIpaXaThb CBOIO TOYKY 3PEHHS B YCTHBIX M IMHUCHMEHHBIX TEKCTaX, IaBaTh
MOSICHEHHUSI 110 X0y pEelIeHHs 331a4i, KOMMEHTUPOBATh MOJyYCHHBIN PEe3yibTar;

B X0JIe 00CYXXJIeHHUS 3a7]aBaTh BOIIPOCHI MO CYILIECTBY 00CYKIaeMOil TeMbl, TPOOIEMBI, PeIIaeMOi
3a/lauM, BBICKA3bIBaTh WJCH, HAIICJICHHbIE Ha IOUCK pPEIIEHHUs, COIMOCTABJIATH CBOM CYXKIEHHUS C
CYXJCHUSIMH JPYTUX YIACTHUKOB JUANIOTa, OOHAPYKUBATh Pa3jiMune U CXOJICTBO MO3UIIUH, B KOPPEKTHOM
dbopme hopmynTupoBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;

MPEJCTaBIATh  pPE3YyNbTaThl pEUICHUS 3aJadd, OKCIEPUMEHTa, WCCIEeOBaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIUIGHHS] C Y4€TOM 3aqad Mpe3eHTAllMl U OCOOEHHOCTEH
ayJUTOPHUH;

MOHUMATh U MCIIOJB30BaTh MPEUMYILECTBA KOMAHIHON U HHAWBUIYATbHOW PaOOTHI MPHU PEIICHUN
y4eOHBIX MaTeMaTHYeCKUX 3a/ay, MPUHUMATh IeIb COBMECTHOW JEATEIbHOCTH, ILJIAaHUPOBAThH
OpraHMU3aII0 COBMECTHOU PabOTHI, pacHpeeNaTh BUIbI padOT, JOTOBAPUBATHCS, 0OCYKIaTh MPOIECC U
pe3ynbTaT paboThl, 0000IaTh MHEHUS HECKOIBKUX JTIOJICH;

y4acTBOBATH B TPYMIOBHIX Popmax paboThl (00CYk)AeHHS, 0OMEH MHEHHUH, «MO3TOBBIE IITYPMbI» U
WHBIE); BBITMOJIHITH CBOIO YaCTh paOOTHI U KOOPIUHUPOBATH CBOU JACUCTBUS C IPYTUMHU YJICHAMHU KOMAaH/IbI,



OIICHUBATh KAueCTBO pe3yJbTaTa M KAueCTBO CBOETO BKJIAga B OOIIMI pPe3ylbTaT IO KPUTEPUSIM,
chOpMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryisiTUBHbIE YHHBepPCAJIbHbIE YUeOHbIE elicTBUS

Camoopranu3anus:

BBISIBIISITH MPOOJIEMBI JUISI PEUICHUS B JKM3HCHHBIX M y4EOHBIX CHUTYaIUSX, OPUCHTHPOBATHCS B
Pa3IMYHBIX TIOIX0/[aX PHHSTHS pelIcHUN (MHANBUyaIbHOE, TPYIIIIOBOE);

CaMOCTOSITEJILHO COCTABIIATh IJIaH, AJITOPUTM PEUICHUs 3a7auu (WM €r0 4acTh), BEBIOUPATH CIIOCOO
pemieHuss ¢ y4€TOM HMMEIOIIMXCA PECypcoB M COOCTBEHHBIX BO3MOXXHOCTEHM, apryMEHTUpPOBATh H
KOPPEKTHPOBATh BApUAHTHI PEHICHUH ¢ y4€TOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

BIIQJIETh CIOCOOAMHM  CAMOIIPOBEPKH, CaMOKOHTpPOJI TIpollecca H  pe3yibTaTa peHIeHUs
MaTeMaTHYeCKOM 3a1aui, CAMOMOTHBAIIUU U PEQIICKCHH;

MIPEBHUJIETh TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTH ITPH PEIICHUH 3aa9d, BHOCUTh KOPPEKTHBEI B
NESITETFHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE pe3y/bTaTa JACITEIbHOCTH MOCTABICHHOM €I U YCIOBHUSIM, OOBSCHATH
MIPUYXHBI JIOCTYKCHUS MU HEJIOCTYKCHHUS IIeTH, HAXOJUTh OMIMOKY, J1aBaTh OIEHKY MPHOOPETEHHOMY
OTIBITY;

BBIPQKATh 3MOIUH MPU H3yICHHH MAaTEMaTHYECKHX OOBEKTOB M (DAKTOB, JIaBaTh SMOIMOHAIEHYIO
OIIEHKY pelIeHUs 3a/a4H.

MNPEJIMETHBIE PE3YJIbTATHI
K xonIty 00yuenus B 7 kjacce 00y4Jaromuiics MOJYyYUT CISAYIONINUE MPEAMETHBIC PE3YyIbTaThI:

Yucsa v BIYUCTIEHUS

PammmonanbHeie yucia.

[TepexoauTh OT OHOM (OPMBI 3aITUCH YUCENT K IpYyroil (mpeoOpa3oBbIBaTh IECATUYHYIO APOOhL B
0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTH B OECKOHEUHYIO ICCSITHYHYIO IPOOB).

Hcnonb30BaTh MOHATHS MHOKECTBAa HATYpaJbHBIX YMCEN, MHOYKECTBA IIEJIBIX YHCET, MHOYKECTBA
palMOHaIbHBIX YKCEI MPHU PELICHNUH 3a]a4, TPOBEICHUH PACCYKICHUHN U J10Ka3aTEeIbCTB.

[ToHumath ¥ 0OBACHATH CMBICI MMO3UIIMOHHOMN 3aITUCH HATYPAIbHOTO YUCIIA.

CpaBHUBATh U YIOPSAJOUYMBATH PALIMOHAIIbHBIE YUCIIA.

BoimonHsATe, coueTas yCTHblEe U IHCbMEHHbIE MNPUEMBI, apupMETHUYEeCKUe JEHCTBUSA C
paloHaIbHBIMU YHCIIaMU, UCIOJIH30BaTh CBOMCTBA YHCEI U MpaBHIIa JEHCTBUM, MPUEMBI PallMOHAIBHBIX
BBIUUCIICHUH.

BoInosHATE ASMCTBUS CO CTENEHSIMU C HATYpaIbHBIMU MOKA3aTEIISMH.

Haxonuth 3HaueHUs YHCIOBBIX BBIPAXKEHUH, COAEPIKAIIMUX pAIMOHAIBHBIC YHCIA M CTEHNEHHU C
HATypaJIbHBIM TOKa3aTesleM, IPUMEHSITh pa3HOOOpa3Hble CIOCOObI ¥ MPUEMBI BBIYUCIICHHUS, COCTABIISATH U
OIICHUBATh YHCIJIOBbIE BBIPAKECHHSI MPHU PEUICHUH MPAKTHYECKUX 3a/ad U 3aJad M3 JAPYruX y4eOHBIX
MPEeIMETOB.

OKpyrIaTh Yncia ¢ 3aJJaHHOW TOYHOCTHIO, 8 TAKXKE MO CMBICITY TPAKTHUECKON CUTYAIIUU, BHITIOTHSATh
MPUKUAKY U OLIEHKY pe3yJabTaTa BBIYMCICHUH, OIIEHKY 3HaYSHHI YMCIOBBIX BBIPAXKEHUH, B TOM YHCIIE TTPH
pElIeHUH TPAKTHYECKUX 3a/1a4.

Pemath TekcTOBBIE 3a1aun apUPMETHUECKUM CIIOCOOOM, HCTIOIH30BATh TAOIHUIIbI, CXEMBI, YEPTEXKH,
Jpyrue CpeacTBa MPECTaBICHUS JaHHBIX MPU PEIICHUH 3a/1a4.

Pemarp  mpakTUKO-OpUEHTHPOBAHHBIC  3aJauyd, CBS3aHHBIE C  OTHOIIEHHUEM  BEJIUYUH,
MPOMOPIIUOHAIBHOCTHIO BETMYHH, TPOIIEHTAMU, HHTEPIPETUPOBATH PE3YNIbTAThI PEIICHUS 3a/1a4 C YIETOM
OTpaHHYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PAaCCMATPHUBAEMBIX OOBEKTOB.

JleTuMOCTb.

Jloka3biBaTh U MPUMEHSTH MIPU PELICHUU 33/1a4 MPU3HAKU AeIuMocTy Ha 2,4, 8, 5, 3, 6, 9, 10, 11,
MPU3HAKU JEIMMOCTH CyMMBI U TIPOU3BEICHHUS 1IETBIX YUCEIL.



PacknaapiBaTh Ha MHOYKUTENN HATYpaJIbHbIE YUCIIA.

CB00601HO ONIEPUPOBATH MOHATUAME: YETHOE YUCIIO, HEUETHOE YUCII0, B3AUMHO MIPOCTHIEC YHCTIA.

HaxonuThs Hanbobmmii 001K JenTuTeNs 1 HauMEHbIee 00111ee KpaTHOE YMCel M UCTIOIb30BaTh UX
IIpU pELIeHNH 3aJa4, IPUMEHATh aroput™ EBkinia.

OnepupoBarh MOHATHEM OCTaTKa M0 MOJYJII0, IPUMEHATh CBOICTBA CPAaBHEHUH 110 MOJIYJIIO.

AJaredpanyeckue BbIpaKeHHs

BoipaxkeHus ¢ nepeMeHHbIMU.

Hcnonp30Bath asireOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IPOLIECCE OCBOCHUS
y4eOHOTO MaTepHaa.

Haxonuth 3HaueHNs OYKBEHHBIX BHIPAKEHUH NPU 3aJaHHBIX 3HAUEHUSX IEPEMEHHBIX.

Hcnonb30BaTh MOHSTHE TOXKIECTBA, BBINOJHATH TOXKJIECTBEHHBIE NPEOOpPa30BaHUS BBIPAKECHUM,
JIOKa3bIBaTh TOXK/IECTBA.

MHOro4sneHsl.

BoeinmonHATe mpeoOpa3oBaHUs LENOT0 BBIPAKEHHWS B MHOTOWIEH MPUBEIECHUEM [0JI0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BoinonHaATe neiicTBus (crnokeHue, BEIYUTAaHUE, YMHOXKEHHUE) C OJHOWIEHAMU U C MHOTOYJIEHAMH,
MPUMEHATh (POPMYJbl COKPAIIEHHOTO YMHOKEHMs (KBaapaT M KyO CyMMBbl, KBaJpaT M Ky0 pa3HOCTH,
Pa3HOCTh KBAJpaTOB, CyMMa U Pa3HOCTb KyOOB), B TOM YHCJIE JJISl YIIPOILIEHUS BBIYUCICHUH.

OcymiecTBIATh pa3ioKEHHE MHOTOWIEHOB Ha MHOXXHMTEIH C IMOMOIIBI0 BBIHECEHHS 3a CKOOKHU
0011ero MHOXKHUTEJIS, TPYIIIUPOBKH ClIaraeMbIX, IPUMEHSS (POPMYIIbI COKPAIEHHOTO YMHOXKEHHUS.

[IpumensaTs npeoOpa3oBaHUsT MHOTOYJIEHOB Ui PEUICHUS pa3IMYHbIX 3ajjad U3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATIbHON IIPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATypalbHBIMUA TIOKA3aTeNsIMH JUIsl MpeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHelHbIE YpaBHEHUS C OJHON MEPEMEHHOM, TPUMEHSISI paBUjia EPEX0/ia OT UCXOTHOTO
YpaBHEHUS K paBHOCWJIBHOMY eMy. IIpoBepsTh, ABASETCS JIM YUCIO KOPHEM YPABHEHUS.

[TopOupars mpuMepbl Map 4Yucesd, SBJSIOMIMXCS pPEIIeHWEM JUHEHMHOTO YpaBHEHHUS C JIBYMs
[IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH IpaduK JTHUHEHMHOTrO YpaBHEHHsI C JBYMSI MEpEMEHHBIMH,
MOJIb3YACH TpaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemath cucteMsl IByX TMHEWHBIX YPaBHEHUH C IByMS IIEpEMEHHBIMH, B TOM YHUCIIE IpaduyecKu.

CocraBiATh M peliaTh JUHEHHOE ypaBHEHHE WM CUCTEMY JIMHEHMHBIX YPaBHEHUU IO YCIOBUIO
3a/1a4u, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y MOJIyY€HHbIN PE3YNbTar.

DyHKUUH

Koopaunats! u rpaduku.

N300paxkaTh Ha KOOPAMHATHOM MPSIMOI TOYKU, COOTBETCTBYIOIINE 3aJaHHBIM KOOPAUHATAM, JIY4H,
OTPE3KHU, MHTEPBAJIbI, 3aMIMCHIBATH YHUCIOBBIE IPOMEXKYTKU Ha alreOpanyeckoM s3bIKe.

OTmeuaTs B KOOPAMHATHOM INIOCKOCTH TOUYKH IO 3alaHHBIM KOOPJIMUHATaM.

DOyHKIMY.

CtpouTtb rpauku JHHEHHBIX QYHKIUI.

OnuchIBaTh ¢ MOMOLIBIO (PYHKIIMIA N3BECTHBIE 3aBUCUMOCTH MEK/Y BETUUMHAMU: CKOPOCTb, BPEMH,
paccTosiHMe, 1IeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTh 3HaueHne GpyHKIMUN 1O 3HAYEHHUIO €€ apryMeHTa.

[TonumaTs rpaduueckuii cnocoO TMpencTaBieHHs W aHauuW3a HH(opMalMM, W3BIEKAaTh U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEAbHBIX MPOLIECCOB U 3aBUCUMOCTEH.



Hcnonp3oBarh cBOHCTBa (YHKIMH s aHanu3a TpapuKOB pealbHBIX 3aBUCUMOCTEH (HYIH
(GyHKIMHU, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA (DYHKIIMHU, TPOMEKYTKH BO3PACTAHUS M YObIBAaHUS (DYHKIIUH,
HanOoJIbIIee U HAUMEHbIIIEEe 3HAYCHUS (DYHKLIUN).

Hcnonp3oBark rpaduKu s UCCIEAOBAHUS MPOLIECCOB M 3aBUCHUMOCTEH, IIPU PELICHUU 3a]ad U3
JPYrux y4eOHbIX IPEIMETOB U pEalIbHOM JKU3HH.

K xoniy o6yuenus B 8 kiiacce 00y4Jaromuiics MOJYyYUT CISAYIONIKE TPEAMETHBIC PE3YIbTaThI:

Ymncna v BbIYMCICHUS

HppaumnonaibHbIe YHCIIa.

[ToHuMaTh ¥ UCHOB30BATh IPEACTABIICHUS O PACIIMPEHUH YUCIIOBBIX MHOKECTB.

CB000IHO OTIEpUPOBATH MOHATUSIMH: KBaJPATHBIN KOpEHb, apu(METHICCKUN KBAIPATHBIA KOPEHB,
UppalMOHAILHOE YHCIIO, HAXOJUTh, OLIEHWBATh KBAJIPAaTHbIE KOPHH, WCIOJIB3YS NMPU HEOOXOAMMOCTH
KaJIbKYJIATOP, BBINOJIHATH NMPEoOpa3oBaHMs BBIPAXKEHUMN, COJIEPKAUX KBaJApaTHbIE KOPHH, HUCIOJB3YS
CBOMCTBA KOPHEH.

Hcnonb3oBaTh HayalbHbIE MPEACTABIECHUS O MHOYKECTBE JCHCTBUTENBHBIX YUCEN JJISl CPABHEHMS,
OKpPYTJICHUS ¥ BBIYMCIIEHUH, N300pakaTh AEHCTBUTEIbHBIC YK CIIA TOYKAMU Ha KOOPAMHATHOM MPSAMOIA.

Hcnonb30BaTh 3anucy 00JIBIIMX U MAJIBIX UHCEIN C TOMOIIBIO JECITUUHBIX JPOoOei 1 cTerneHel uncia
10, 3anmuchIBaTh U OKPYTJISATH YUCIOBBIE 3HAYEHHS] PEAJIbHBIX BETMYUH C UCIOJIb30BAHUEM Pa3HbBIX CUCTEM
U3MEPEHUN.

JemumocTsb.

CB0OOOJIHO omepupoBaTh MOHATHEM OCTaTKa MO MOJIYJII0, MPUMEHATh CBOMCTBA CPaBHEHUH IO
MOJYJII0, HaXOJUTh OCTaTKW CYMMBI U MPOU3BEACHUS MO0 JAHHOMY MOJYIIIO.

Anredpanyeckue BbIpasKeHU s

JpoOHO-palnOHaNbHbIE BEIPAKEHUS.

HaxonuTh nomycTuMele 3Ha4eHUs IEPEMEHHBIX B JPOOHO-PALIMOHAIBHBIX BBIPAKECHUSX.

[IpuMeHATh OCHOBHOE CBOMCTBO PAIIMOHAIILHOM APOOH.

BeinonHaTe npuBeneHue aaredpanyeckux qpooei k 001eMy 3HaMeHaTeNto, CJI0KEHUE, yMHOKEHHE,
JICJICHHUE aJireOpandecKux apooei.

BhINOAHATE TOX1ECTBEHHBIE TPE0OPa30BaHUs PallMOHAIBHBIX BBIPAXKEHUN.

[IpuMeHnsaTh NpeoOpa3oBaHUsl BBIPAXKEHUN JUId PpEIIEHUS pa3iIMYHBIX 337ad U3 MaTeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

Crenenu.

[IpuMeHATh NOHATHE CTENEHU C LENbIM [0Ka3aTesIeM, BBIIOIHATh MPeoOpa3oBaHMsl BbIPaKEHU,
COJZIEpKalIUX CTEIEHU C LEJIBIM IIOKA3aTEIIEM.

HppanmoHallbHbIE BBIPAKEHUS.

HaxonuTh AomycTHMble 3Hau€HHUs NEPEMEHHBIX B BBIPAXKECHHUSAX, COJAEPKAIIUX apUpMeTHYecKHue
KBaJIpaTHbIE KOPHHU.

BeInonsaTe npeoOpa3oBaHus HPPALMOHAIBHBIX BBIPAXKEHUH, UCIIOIb3Ys CBOMCTBA KOPHEH.

YpaBHeHUS U HEPABEHCTBA

Pemats kBagpaTHbIE ypaBHEHUS.

Pemate ApoGHO-paliMOHaNbHbIE ypaBHEHUS.

Pemarps nuHENMHbIE ypaBHEHHs C IIapaMETPaMH, HECJIOXKHBIE CHUCTEMbl JUHEWHBIX ypaBHEHHUH C
napaMeTpamu.

IIpoBoauTh HCCIENOBaHUS YpPaBHEHHH M CHCTEM YPAaBHEHMI, B TOM YHCIE C HPUMEHEHHUEM
rpaduuecKux MpeacTaBieHuil (yCTaHaBIMBaTh, UIMEET JIM YpAaBHEHHE WM CUCTEMA YpaBHEHUH peleHus,
€CJIN UMEET, TO CKOJIBKO, U ITPOYEE).

[lepexoauTe OT CIOBECHOM (OPMYIUPOBKH 3a1aud K e€ anreOpanvyeckoil MOJEeNu ¢ MOMOIIBIO
COCTAaBJICHUSI YPAaBHEHMsI WJIM CHCTEMBl ypaBHEHHI, NHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MOJTY4YEHHBIN pe3ysbTar.



[IpumeHsATh CBOICTBA 4YHMCIIOBBIX HEPABEHCTB Ul CpPAaBHEHMs, OLIEHKH, peulaTb JIMHEWHBIE
HEPaBEHCTBA C OJHOW NMEPEeMEHHOW W WX CHCTEMBI, JaBaTh IpaUyecKyro HILTIOCTPAIMI0 MHOXECTBa
pelLIeHN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lorumars W HCNONB30BaTh (YHKIMOHAJIbHBIE TMOHATUS M S3bIK (TEPMHUHBI, CHUMBOJIMYECKHE
0003HaueHMST), OTIPEACIATh 3HaYeHNE (PYHKIIMU TI0 3HAYEHUIO apTyMEHTA, OTIPEIeNIATh CBOWCTBA (DYHKIINN
o e€ rpaduky.

CtpouTtb rpaduku GyHKIUH , OMMCHIBATH CBOMCTBA YHCIOBOM QyHKIMH 10 €€ rpaduKy.

K xonIiy 00y4uenus B 9 kiacce 00y4yaromuiicst MOIYyYUT CIEAYIONUIUE IPEAMETHBIE PE3YyIbTaThl:

Ymncna v BbIYUCICHUS

CB00O1HO OTIEpUPOBATH NOHITUAMU: KOPEHb N-11 CTENEHU, CTENIEHb C PALllMOHAJIBHBIM [TOKA3aTEeIeM,
HaXOJUTh KOPEHb N-i CTENEHH, CTENEHb C PALIMOHAIBHBIM ITOKa3aTeIeM, UCIOIb3ys IPU HEOOXO0AUMOCTH
KaJIbKYJIATOP, IPUMEHSTH CBOMCTBA KOPHSI N-I CTENEHH, CTENEHU C pallMOHaIbHBIM OKa3aTEJIEM.

Hcnonb30BaTh MOHATHE MHOXKECTBA JECWCTBUTENBHBIX YMCEN NPHU PELIEHUM 3ajad, MpPOBEACHUU
pacCyXJI€HUI U JOKA3aTEeIbCTB.

CpaBHUBaTh M YHNOPSAAOYUBATH JEHCTBUTENIBHBIE YHUCIA, OKPYIJISATh JEHCTBUTENbHBIE YHUCIA,
BBITIOJIHATH MPUKUJIKY PE3YJIbTaTa BEIYUCICHHM, OLIEHKY YHCIIOBBIX BBIPAXKEHU.

AJiredpanyeckue BbIpaKeHUs!

CB0oOOJTHO omepupoBaTh MOHATHEM KBAJpPAaTHOIO TpEXWJieHa, HAXOJWUTh KOPHU KBaJIPaTHOTO
TpEXWICHA.

PacknanpiBaTh KBaApaTHBIN TPEXUIIEH HA TUHEWUHBIE MHOKHUTEH.

YpaBHeHUsI M HEPABEHCTBA

Pemars nuHeliHble W KBaJpaTHbIE YpaBHEHMs, YpPaBHEHUS, CBOJALIMECS K HUM, JApPOOHO-
paloHaIbHbIe ypaBHEHUSI.

Pemath HecnoKHbIe KBaIpaTHbIE YPABHEHHSI C TAPAMETPOM.

Pemarp nuHeliHble HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, HCIOJIb30BATH METO] MHTEPBAJOB,
n300paxaTh pelieHne HePaBEeHCTB Ha YHCIOBOM MPSIMOM, 3alIMCHIBATh PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemath cucteMsl IByX JIMHEWHBIX ypaBHEHUH C IByMs IEPEMEHHBIMH U CUCTEMBI JIBYX YPaBHEHUH,
B KOTOPBIX OJIHO YpaBHEHUE HE SIBJISCTCS JIMHEHHBIM.

Pemath Hecno)KHbIe CUCTEMbI HETMHEWHBIX YPaBHEHUH C MapaMeTpOM.

[IpuMeHsITh METOIbl PABHOCUIIBHBIX MPeoOpa3oBaHMii, 3aMEHBI IEPEMEHHOM, rpaduueckoro MeToaa
MpY pELICHUM YpaBHEHUM 3-i 1 4-1 CTEneHe.

Pemarp cucTeMbl JHMHEWHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIOYAIOIIME KBAJpaTHOE
HEPaBEHCTBO, U300paxkaTh pPeUICHHE CUCTEMbl HEPABEHCTB HA YMCIOBOI MPSIMOM, 3allMCHIBATh PEIICHUE C
MTOMOIIBI0 CHMBOJIOB.

Pematp ypaBHEeHHs, HEPABEHCTBA U MX CHCTEMbI, B TOM YHCIIE C OTPaHHUYEHUSMH, HANPUMED, B
LEJBIX YUCIIAX.

IIpoBoauTe HCCIENOBaHUS YpPaBHEHHH M CHCTEM YPAaBHEHMI, B TOM YHCIE C HPUMEHEHHUEM
rpaduyecKkux mpeacTaBIeHUi (YCTaHABIMBATh, IMEET JIM YPaBHEHUE WM CUCTEMa YPaBHEHUH pEIIeHUs,
€CJIN UMEET, TO CKOJIBKO, U ITPOYEE).

Pemare TekcTOBBIE 3a7auMl anreOpandyecKkuM CIOCOOOM C TOMOIIbIO COCTABIICHHS YpaBHEHHUH,
HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHUS, HEPABEHCTBA U MX CUCTEMBI Ul COCTABJICHUS MaTEMaTHUYECKON MOJIENH
peaIbHOM CUTYyalluW WM MPUKIATHON 3a/1a4¥, HHTEPIPETUPOBATh TIOMYyYCHHBIE PE3YNIbTAThl B 33JJaHHOM
KOHTEKCTE.

YucaoBbie NOCIEA0BATEIHLHOCTH U NPOrPeccHH



CB00OHO OMNEpHpPOBaTh MOHATUAMHU: 33aBHCUMOCTh, (yHKUMA, rpaduk QYHKOUH, TpsSMast
MPONOPIMOHATIBHOCTh, JHHEHHass (yHKIUS, oOpaTHas NPOMOPLUOHATIBHOCTh, mapaboia, rumepbona,
KYCOUYHO-3a1aHHast (DyHKITHSL.

HccnenoBath QyHKIHIO TI0 €€ TpaduKy, yCTaHABIUBATH CBOMCTBA (DYHKIIHIA: 00JIACTH OMPEICICHHUS,
MHOJKECTBO 3HAYEHUH, HYMH (DYHKIHH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, IMPOMEXYTKH BO3PACTaHUS U
yOBIBaHMsA, YETHOCTh U HEYETHOCTH, HANOOJIbIIIEEe M HANMEHBIIIEE 3HAYCHHS, ACUMITTOTHI.

Pacnio3naBare KBaspaTW4yHyl0 (QYHKIUIO 1O (GOpMyle, NPUBOIUTH MPHUMEPHl KBaJPATUYHBIX
GyHKIMH U3 peabHOM KU3HH, (GU3UKH, TEOMETPUH.

OmnpenensTs moyokeHne rpaduka KBaAPaTUIHON (QYHKIIMH B 3aBUCUMOCTH OT €€ K03(ppuineHTos.

Ctpouth rpaduK KBaIpaTUYHON (DYHKIIMH, OMKMCHIBATH CBOWCTBA KBAaAPAaTHYHOW (YHKIUH IO €&
rpaduky.

Wcnonb30BaTh cBOMCTBA KBAAPAaTUUHON (DYHKIMHU JUIsI pEIICHUS 3a/1a4.

Ha nmpumepe kBaaparuunoil dyHkiuu ctpouts rpaduk ¢ynkimu y =af(kx + b) + ¢ ¢ momosio
npeoOpa3oBanuii rpaduka pyHkimu y=F(x).

WnmoctpupoBaTh € TOMOIIBIO Tpaduka pealbHyl0 3aBHCHMOCTh WJIM TPOLECC IO UX
XapaKTEPUCTUKAM.

ApudmMernueckasi 1 reoMeTpu4ecKasi MPOrpeccum

CB00OOHO OMEpUPOBATh MOHATHSMH: ITOCIIEIOBATEIBHOCTD, apu(METHIECKAast U TeOMETPHUIECKAsI
MIPOTPECCHH.

3anaBatTh MOCJIENOBATENLHOCTH PA3HBIMU CIIOCOOAMH: OMHUCATENbHBIM, TAOIMYHBIM, C MOMOUIBIO
(dbopMyIBI N-TO YiIeHa, peKypPEHTHBIM.

BbIMONHATE BBIYMCIEHHA C UCHOJNb30BaHUMEM (opMyn N-ro wieHa apu(MeTHdecko u
reOMETPUUYECKON POrpeCCrii, CyMMbI MIEPBBIX N YICHOB.

N300pakaTh u1eHbl MOCIEI0BATEIbHOCTH TOUKAMH HAa KOOPIMHATHON IJIOCKOCTH.

Pemate 3amauM, CBSI3aHHBIE C YMCIOBBIMHU IOCJIEIOBATENBHOCTSMU, B TOM YHUCIE 3a/a4d M3
peanbHOM XKU3HU (C UCTIOIB30BaHUEM KATBKYIATOPA, IU(PPOBBIX TEXHOJIOTHI).

Pacnio3HaBate W NpPUBOAWUTH IpPUMEPHl KOHEUHBIX M OECKOHEYHBIX IOCIIEA0BATEIbHOCTEMH,
OrpaHUYEHHBIX NOCIIEI0BATEIBHOCTENH, MOHOTOHHO BO3pacTalOIMX (YObIBAIOILKX) 1OCJIEA0BATEIBHOCTEH.

HmeTb mpeacTaBiaeHue O CXOJMMOCTH MOCIEI0BATEIbHOCTH, YMETh HaXOAUTh CYMMY O€CKOHEYHO
yOBIBaroLIei reOMeTpUYECKON POrPECCHH.

ITpuMeHsATH METOJT MaTEMaTUYECKONH MHIYKIIMY IIPU PELICHUH 3a/1a4.



5. TemaTuueckoe IJIAHUPOBaHHUE

7 KJ1acc

Ne HanmenoBanue pasnenos KosmmuectBo yacos OO6pazoBarenbHbIe
/11 Y TEM MPOTPaAMMBI pecypchl, BKITtOYast
BCEro | 1abopaTopHbIE | MPAKTUYECKHE IEKTPOHHBIE
paboThI pPaboTEI (ungpoBsIe)
00pa3zoBaTesbHbIC
pecypchl
AJITEBPA MHOI'OUYJIEHOB (75 uacoB)
Mopnynsb 1. JIuneiinsle ypaBHeHUs ¢ 0qHON niepeMeHHoM (11 yacoB)
1 Bgenenue B anreopy. 10 POII
JIuneliHbIE ypaBHEHHUS C OJHOU
MePEMEHHO N
4 MonynbHas paboTa Ne 1 1 POII
Mopyns 2. CteneHb ¢ HaTypaIbHBIM MoKa3arenaeM. OqHouIeHbl. MHOTOYJICHEI.
CrnosxeHure ¥ BBIYUTaHHE MHOTOYJIEHOB (15 yacoB)
5 ToxnectBa 3 PO
6 CreneHb ¢ HaTypaJIbHBIM 5
roKasaresemM
7 OIHOYJIEHEL. 2 POII
8 CrnosxeHue ¥ BBIYUTaHUE 4 POIII
MHOTOYJICHOB.
9 MonynbsHas padota Ne 2 1
Monynb 3. YMHOXKEHHE OJTHOYJICHA HAa MHOTOYIEH. Y MHOKEHHE MHOTOYIEHAa HA MHOTOUJICH.
Paznoxxenne na Muoxutenu (14 yacon)
10 VYMHOXEHNE OTHOYJIeHA Ha 2 POII
MHOTOYJIEH.
11 | YMHOXeHHe MHOTOYJIEHA Ha 3 POl
MHOTOYJIEH.
12 | Pa3no)xeHue MHOTOYJICHOB Ha 3 PolI
MHOXXHTENH. BriHeceHue
00II1ero MHOXKUTEIS 32 CKOOKHU
13 | Pa3noxxeHue MHOTOYJIEHOB Ha 5 PolI
MHOXUTeIM. Meron
TPYIIUPOBKU
14 | MonaynbHas paborta Ne 3 1

Monyns 4. @opMynbl cOKpalieHHOTo yMHOkeHus (18 gacoB)




15 | [IpousBeneHue pa3HOCTU U 2 PolI
CYMMBI JIBYX BBIPA’KCHHH.

16 | Pa3HoCTh KBaApaTOB IBYX 4 PolI
BBIPAKCHUM.

17 | KBagpaTt cyMMblI (pa3HOCTH) 2 POIII
JBYX BBIPaKECHUU.

19 | KBagpaT cyMMBI HECKOJIBKUX 2 POIII
BBIPAXKCHUM.

20 | IIpeoOpazoBaHne MHOTOWICHA 7 POII
B KBaJpaT CyMMbl (pa3HOCTH)
JIBYX (HECKOJIbKHX)
BBIPAXKECHUM.

21 | MonynbHas pabota Ne 4 1

Monaynse 5. Cymma 1 pa3HOCTh KyOOB ABYX BbhIpaxkeHUU. KyO cyMMBbl 1 pa3HOCTH.
[IpumeHeHue pa3aMyHbIX CIOCOO0B Pa3yioKeHUs Ha MHOXKUTeN! (17 yacoB)

22 | Cymma ¥ pa3HOCTh KyOOB JIByX 3 POII
BBIPAXKEHUII.

23 | Kyb cymmbr u Ky0O pa3HOCTH 2 PO
JIBYX BBIPAXKECHHI

24 | IlpuMeHeHHE pa3InYHBIX 9 PO
croco00B pPa3oKECHUSI
MHOTO4JIEHA Ha MHOXKHTEIN

25 | ®opmyIsl IS Pa3I0KEHUS HA 2 PoOII
MHOJKUTEIN BBIPAKCHUN BUA
a®—b"u a" + b"

26 | MonynbsHas pabota Ne 5 1

27 | IloBTOpeHue u 6
cucreMaTu3anus yueOHoro
MaTepuaia

TEOPUSI SJIEMEHTAPHBIX ®YHKIIUAM (19 yacos)
Mopnayns 1. Jluneitnas gynkius (9 gacoB)

1 CBs13u MeXly BETMYMHAMM. 1 POIII
OyHKIMA

2 CniocoOslI 3a1anust pyHKIMK 1 POIII

3 I'padpux GyHKIMH. POIII
Bospacranue u yobiBaHue
¢ynkuuu. Hanbombiee u 2
HauMEeHblIIee 3HaYeHUs
GbyHKITII




Jluneitnast pyHKIMSA, € PolI
rpaduK u cBoiicTBa: y=kx; 3
y=kx+b

®Oyukuust y= k| x| 1 POII

MonynbeHas paboTa Ne 1 1

Monynp 2. @yHKIMSA y = f Kycouno-3amannas gpynkuus (10 gacos)

Oynkus y=k/x, e€ rpaduk u 9 POIII
CBOMCTBA

Kycouno 3anannas pyHKIums, PO
ee CBolcTBa U rpaduK

Pemrenne cucrem ypaBHeHUN POII
rpaduyecKkuM MeToI0M

10

Pemrenne ypaBHeHu ¢ POl
napaMmeTpom rpaduyeckum 1
METOJI0M

11

[ToBTOpEHUE N 1
cUCTeMaTH3aIus yueOHOTO
Marepuana

12

MopynbsHas padota Ne 2

YPABHEHUA HEPABEHCTBA U UX KOHCTPYKIIHUH (16 yacos)

Mopyns 1. CucteMbl IMHEHHBIX YpaBHEHUHN C IByMs repeMeHHbIMU (16 gacoB)

VYpaBHEHHE ¢ IBYMS 1 PoOII
nepeMeHHBIMHU

JIuneitHoe ypaBHEHUE C IBYMS 4 POII
MIEPEeMEHHBIMU U €T0 rpadux

Cucremsbl ypaBHEHUH C IByMs 5 POIII
nepeMeHHbIMU. ['paduueckuii
METO/] peILIeHUs] CUCTEMBI IBYX
JIMHEWHBIX YPABHEHUH C JIBYMS
nepeMeHHbIMU

Pemienue cucreM JMHEHMHBIX 2 POIII
YPaBHEHUH METOI0M
MOJACTaHOBKH

Permienue cucteM JMHEHMHBIX 2 POIII
YPaBHEHUHN METOI0M
CIIOKEHUS

Pemenue 3a1au ¢ moMombso 3 POII
CUCTEM JIMHEWHBIX YPAaBHEHU




MonynbeHas paboTa No2 1

PALHIUOHAJIBHBIE BBIPAYKEHUS (22 yaca)

Monyns 1. OcHOBHOE CBOKCTBO IpoOu. CloKeHHE ¥ BRIYMTAHKUE PAIMOHATBHBIX IpoOeit (8 1acoB)

1 Pannonaneubie 1po6u. 3 POIII
OcHOBHOE CBOICTBO
panoHaIbHOM Tpo0u

2 CrnoxeHue ¥ BBIYUTAHUE 4 POl
palrMoHaIBHBIX APOOEi.

3 MonyneHas paboTa Nel 1

Monynb 2. YMHOXKEHHUE U JIeJIeHHE pallMoHaNIbHbBIX Apooei. ToxaecTBeHHbIe MpeoOpa3oBaHUs
panMoOHaIbHBIX BeIpakeHUi (14 yacoB)

4 VYMHOKEHUE U JeJICHUE 2 POIII
paIrMoHAIBHBIX APOOECH.
Bo3Benenune panoHaIbHOM
IpoOH B CTETICHD

5 ToxaecTBEeHHbIE 5 POIII
npeoOpazoBaHus
palOHaIbHBIX BBIPAXKEHUN

6 CrereHs ¢ IeIbIM ITI0Ka3aTeaeM 6 POII

7 MonynbsHas padota No 2 1




8 kiaace

Ne HanmenoBanue pasnenos KousmnuectBo yacos OO6pasoBarenbHbIe
/o U TeM IPOTPaMMBI pecypchl, BKIIIOUast
BCEro | JabOpaTopHbIE | MPAKTUYECKHE IEKTPOHHBIE
paboThl paboThI (ungpoBsIe)
00pa3zoBaTesbHbIC
pecypchl
YPABHEHUSI HEPABEHCTBA U UX KOHCTPYKIUMU (77 yacos)
Moaynb 1. Panmonanbhbie ypaBueHus. HepaBenctsa (344aca)
1 PaBHOCUIIbHBIE YpaBHEHHUS. 6
YpaBHEHUE-CIIEICTBUE.
PanvonanbHbIE ypaBHEHHUS
2 ParmonanbHbIe ypaBHEHUS C 3
napaMmeTpamu
3 UmrcnoBble HEPaBEHCTBA U MX 3
CBOMCTBA
4 CrnoxeHne 1 yMHOKCHHE 3
YHCIIOBBIX HEPABEHCTB.
OneHuBaHuEe 3HAYEHUS
BBIPAKEHUS
5 HepasenctBa ¢ ogHOM 6
nepeMeHHou. YncioBsie
MIPOMEKYTKH
6 CucteMbl 1 COBOKYITHOCTH 5
JUHEIHBIX HEPABEHCTB C
OJIHOM TIEPEMEHHOM
7 VYpaBHEHHUs 1 HEPABCHCTBA, 7
coJieprKalue 3HaK MOJIyIs
8 MonynbeHas pabota Ne 1 1
TEOPUSA SJIEMEHTAPHBIX ® YHKIIUH (30 uacos)
Mopnayns 1. Pacmupenue nonarus yucina (16 yacos)
1 KBanparsbie KOpHH. POIII
ApupmeTnueckuii KBagpaTHbINA 3
KOPEHb
2 MHOX€eCTBO AENCTBUTEIBHBIX 1 PolI
qucen
3 CoiicTBa apu(pMeTHIeCcKoro 5 POIII

KBaApaTHOT'O KOPHHA




4 ToxecTBeHHBIE PolI
peoOpa3oBaHwsl BRIPAKECHUH, 6
coJiepKanIux apuMeTHIECKIe
KBaJ[paTHbIE KOPHU
5 MonynbeHas paboTa Ne 1 1
Monyns 2. Dnementapuslie Gpynkuun. CBoiicta u rpaduku (12 yacos)
6 ®yuxuus y = kx?, eé rpaduk u POIII
csoiicta (k=1, k=-1 u 1p.) 1
7 ®yuxuus y = kx3, eé rpaduk u POII
coiictBa (k=1, k=-1u np.) 2
8 Oynkuus y = /x, eé rpapuk POIII
U CBOWCTBa 2
11 | Yérnble u Heu€THBIE (PYHKIINH 2 PolI
12 | [Toctpoenwue rpaduKoB POIII
¢bynakauit y=f(x) + b u y=f(x +
a), Gynxunit y=f(|x|) ny =
yiesl 7
13 | MoaynsHas paborta Ne 1 1
YPABHEHUSI HEPABEHCTBA U UX KOHCTPYKIIHUU (43 yaca)
Monyns 2. KBagparusie ypaBHenus (18 gacoB)
1 KBanpaTHbie ypaBHEHUS. POII
Pemenue HemoHbIX
KBaJIpaTHBIX YpPaBHEHHI 4
2 dopmysia KOpHEH KBaJIpaTHOTO POII
ypaBHEHUS 5
3 Teopema Buera 8 POl
4 MonynbHas pabota Ne 2 1
Monyns 3. KBagparusiii TpéxuieH. MeTobl penieHus: ypaBHEHHUIH,
CBOJSIIMXCA K KBaJpPaTHBIM (25 4acoB)
5 KBanpaTHblil TpexXuseH. 4 POIII
PaznoxeHue KBaJpaTHOTO
TpexuJieHa Ha JIUHEHHbIe
MHO>KHUTEIH.
6 Pemenue ypaBHeHui, 6 POIII
CBOJIAIIMXCS K KBaJIPaTHBIM
ypaBHEHUSM
7 Pemenue ypaBHeHHI METOI0M 2 POIII

3aMCHbI HCpCMCHHOI\/'I




8 buxBanpaTHble ypaBHEHUS 3 POIII
9 Bo3sBpatHbie 1 0JHOpOAHBIE 4 PolI
ypaBHEHUSI.
10 | MonaynbHast padota Ne 3 1
OCHOBbBI TEOPUMU JAEJIUMOCTMH (25 yacoB)
Mogyns 1. Jlenmumocts. CpaBHeHue 1mo moayito (15 gacos)
1 JlemuMocCTh HaIemo u eé POII
CBONCTBA 3
2 JleneHue ¢ 0CTaTKOM. POII
CpaBHEHUS TI0O MOJIYITIO U UX
CBOIiCTBa 4
3 HanbGonpmmii oOIMMii AeauTeb POIII
Y HauMEHbIIIee 00I1Iee KpaTHOE
JIBYX HATYpaJbHBIX YHCEII.
B3aumHO mpocTeie yuncIa. 2
4 [Ipu3Haku nenuMocTH 2 POII
5 [IpocThie 1 cocTaBHBIE YKCIIA 2 PO
6 MonynsHas padota Nel 1
7 [ToBTOpEHME U
cUCTEeMaTH3aIus yueOHOTO
Marepuasia 1
Monyns 2. Jlenenue mHOTOWICHOB. Penienue ypaBHeHu# B 11enbix ynciaax (10 yaco)
8 JleneHre MHOTOYJICHOB 2 POII
9 Kopnu mHorounena. Teopema POII
besy 2
10 [lenoe panronaibHOE POII
ypaBHEHUE 1
11 Pemenue 3ama4 NOBBIIIIEHHOTO POII
YPOBHSI. 4
12 | MonaynbHas pabota Ne2 1
9 kiacc
No HaumenoBanue paznenos KonuuectBo 1acon OObpazoBarenbHbIE
/I Y TEM MPOTPaMMBbI pecypchl, BKIItOUast
BCero | JabopaTropHbIe | MPaKTUYECKHE IEKTPOHHBIE
paboThI paboThI (ungpossie)




00pa3oBaTeIbHbIC

pecypcsl
TEOPUA DJIEMEHTAPHBIX ® YHKIIUH (48 uacos)
Monyns 1. IIpeobpa3oBanus rpadukoB 31aeMeHTapHbIX GyHkmmid (15 yacos)
1 OyHKIHS 2 POIII
2 Bo3spacranue u yObiBaHue POIII
¢bynkuuu. Hanbomnpmee n 3
HaMMEHbIIIee 3HAYCHNE
(GyHKIMH .
3 UYErHble 1 HeUeTHbIE PYHKLINN 2 POII
4 [TocTpoenue rpaduxa 5 POII
¢byukuuu y=kf(x), y=f(kx)
5 [TocTpoenne rpaduka 9 PO
byukmu y=f(x)+b, y=f(x+a)
6 [TocTpoenwue rpaduka 5 POII
bynxuma y=f(|x[), y=If ()|
7 [ToBTOpEeHME M POl
cUCTEMaTH3aIus y4eOHOTO 1
Marepuana
8 MonynsHas padota Ne 1 1
Monyns 2. KBagparuunas ¢pynkmus (10 gyacoB)
9 KBagparnunas Qyskmms, eé 4 PoOII
rpaduk u cBOMCTBa
10 | Pacmonoxenue Hyme PO
KBaJpaTUYHON (YHKIIUU 4
OTHOCHUTENILHO IaHHOW TOYKH
11 | IToBTOpEHUE U POl
cUCTeMaTu3alus yueOHoro 1
Marepuana
11 | MonaynbHas pabora 2 1
Monaynsb 3. Crenennas ¢pyHkius (23 daca)
11 | CrenenHas GpyHKIUS C 3 POIII
HaTypaJbHbBIM IOKa3aTelleM
12 | O6parHas ¢pyHKUUSA 3 POIII
13 | Onpenenenue KOpHS n-oif 3 POIII

CTCIICHHU




14 | CBoiicTBa KOpHS N-01 CTENEHU 7 POIII

15 | Crenenb ¢ paliioHaIbHBIM 6 POIII
II0KAa3aTeaeM U €€ CBOMCTBA

16 | MonaynbHas padora 3 1

YPABHEHUWS HEPABEHCTBA U UX KOHCTPYKIHWMH (54 yaca)
Monyns 1. Pemenne kBagpaTHbIX HepaBeHCTB. Metona untepBaiioB (12/10 yacoB)

17 | Pemienue KBaJpaTHbIX 4 POII
HEPaBEHCTB

18 | Pemenue HepaBeHCTB METOIOM 5) POII
WHTEPBAIOB

19 PellleHne TeKCTOBBIX 3a4a4 8

20 | MonaynpHas padora 1 1

Monyns 2. YpaBHeHHS C IBYMSI IEPEMEHHBIMU 1 UX cucTeMbl (19 vacoB)

21 | YpaBHeHHE ¢ ABYMS 5) POII
MepeMEHHBIMH | €T0 rpaduk

22 | Pemenue cucTem ypaBHEHUH € 3 PO
JBYMS IEPEMEHHBIMU
rpau4ecKuM METOI0M

23 | Pemenue cuctem ypaBHEHUH € 1 PO
JBYMs IEPEMEHHBIMH METOJIOM
M0JICTAHOBKHU

24 | Pemenue cucTeM ypaBHEHUH € 1 PO
JBYMs IEPEMEHHBIMH METOJIOM
CJIO’KEHUS

25 | Pemienue cuctem ypaBHEHUH C 2 POIII
JBYMs IEPEMEHHBIMH METOJIOM
YMHOXKEHUS

26 | Pemenue cuctem ypaBHEHUH C 5 POIII
JBYMs IEPEMEHHBIMH METOJIOM
3aMEeHBl IEPEMEHHbIX

27 | MonynbHas pabota 1 1

Monyns 3. HepaBeHcTBa ¢ IByMS IEPEMEHHBIMU U UX CUCTEMBI.
Jloka3atenbcTBO HepaBeHCTB (18 vacoB)

28 | HepaBencTBa ¢ ABymst 3 POIII
nepeMeHHBIMU

29 | CucremMbl HEPABEHCTB C JABYMsI 3 POIII

NEPpECMECHHBIMU




30 | OcHOBHBIE METOIBI 5 POIII
JI0Ka3aTeIbCTBAa HEPABEHCTB
31 | HepaBeHcTBa MeXIy 5 POII
CPeIHUMU BEINYHHAMM.
HepasenctBo Komn—
byHsakoBckoro
32 | MonynwHas padora 3 1
OCHOBbI TEOPUMU PSA1OB (18 uacoB)
Mopnyne 1. ApupmeTrnueckas U reOMETpUUEcKast MPOrpeccun
1 Yucnossle 1 POII
MOCIIEIOBATEITLHOCTH
2 Apudmernueckas nporpeccus 4 POII
3 CymMma n nepBbIX YWIEHOB 3 POII
apu(METHIECKON MTPOTPECCUU
['eomeTpuueckas mporpeccust 3 PO
CymMa n nepBbIX 4WICHOB 4 PolI
reOMETPUYECKO Iporpeccun
CymMmupoBaHue 2 PO

MonynwsHas padota 2 1




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KUIIACC
Kon .
DOBEDSEMOro IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
poBep 0o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJabTaTa
1 Yucna v BBIYKCICHUS
11 BbIMONHATE, coyeTas yCTHbIE M IMCbMEHHbBIE TPUEMBI, apu(MeTHIeCKue ACHCTBUS C
] panMoOHATLHBIMHU YHCIIAMH
HaxomuTh 3Ha4eHUsT YUCIIOBBIX BHIPAKEHHN, TPUMEHAITh Pa3HOOOpa3HbIE CIIOCOOBI U
1.2 MpUEMBI BEIYUCIICHHS 3HAUYCHUH TPOOHBIX BRIPAXKEHUH, COJCPKAIIUX OOBIKHOBEHHBIC
U JICCSITUYHBIC IPOOH
[lepexonuTe OT oaHOW (OpMBI 3amUCH 4YHUCeNl K Jpyroi (mpeoOpa3oBbIBAaTh
1.3 JECSITUUHYIO PpOOb B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTUYHYIO, B YACTHOCTH,
B O€CKOHEUHYIO JICCITUYHYIO IPOOb)
14 CpaBHHBATH ¥ YIIOPSIOYMBATH PAIlHOHATIHHBIC YUCIIA
15 OKpyrisTh yncina
BEIMONHATE TPUKHAIKY W ONEHKY pe3y/ibTaTa BBIYMCICHUH, OICHKY 3HAuYCHHM
1.6 YHUCIIOBBIX BBIPAKEHUH. BBIMONHITE NEHCTBUSA CO CTENEHSAMH C HATYPaTbHBIMH
MOKa3aTeIsIMU
1.7 [IpuMeHsTh IPU3HAKY JEIMMOCTH, Pa3ioKeHHe Ha MHOYKUTENH HATYypPabHBIX YHCET
Pemath mpakTHUKO-OPHEHTUPOBAHHBIE 33aJ]a4l, CBSI3aHHbIE C OTHOLICHHUEM BEJIHYMH,
18 MPOMOPLMOHAIBHOCTHIO BEJIMYMH, MPOLIEHTAMH, HMHTEPIPETUPOBATH PE3YJAbTAThI
' pelmieHus 3agad ¢ y4€TOM  OrpaHMYEHUM, CBS3aHHBIX CO  CBONCTBaMU
paccMaTpuBaeMbIX 0OBEKTOB
2 AnreOpandeckre BbIpaXEHUs
21 Hcnonb3oBath anreOpandyeckyr0 TEPMHUHOJOTHIO U CHMBOJHUKY, NPUMEHATH €€ B
' MIpoLIecCe OCBOEHUS Y4eOHOr0 MaTepuaa
2.2 Haxoauth 3HaueHus: OyKBEHHBIX BBIPAKEHHH MTPH 3aJaHHBIX 3HAUYCHUSX IEPEMEHHBIX
23 BoinonHaTe npeoOpa3oBaHMsl IEJIOTO BBIPAXKEHUS B MHOTOWIEH MPUBEICHHEM
' MOJ0OHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK
524 BoInoyHATE YMHOKEHHE OJHOYJICHA HAa MHOTOWIEH M MHOTOYIEHA Ha MHOTOYJICH,
' MPUMEHITH POPMYIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH
Ocy11ecTBIATh Pa3ioKEeHNe MHOTOWICHOB Ha MHOXKUTEIHN C TIOMOIIBIO BEIHECEHHUS 3a
2.5 CKOOKM OOIIEero MHOXKHTENS, TPYNIHUPOBKHU CIAaraeMbiX, MNpUMEHEHHs (opmy
COKPAIEHHOTO YMHOXKEHHS
26 [IpumensaTs npeoOpa3oBaHHs MHOTOWIECHOB JJIsl pEHICHHs] Pa3jMYHbIX 3a1ad U3
' MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEabHOM MPAKTUKU
27 Hcnonb3oBath CcBOWCTBA CTemeHEH C HATypaldbHBIMU  TOKAa3aTENsIMH  JUIS
' peoOpa3oBaHus BbIpaKEHHUH
3 YpaBHEHHs 1 HEpaBEHCTBA
Pemate nuHeliHble ypaBHEHUS! C OJHOW MEPEMEHHOM, MPUMEHSS MpaBuiia mepexoaa
3.1 OT UCXOJHOTO YPaBHEHHsI K PaBHOCHIBLHOMY eMy. [IpoBepsTh, SBISIETCS JIU YUCIIO
KOpHEM YpaBHEHUS
3.2 [TpumensTh rpaduueckre METO bl IPH PEUICHUH JTMHEHHBIX YPaBHEHUHN U X CUCTEM




[ToxpOuparh mpUMeEpHI MMap YUCEI, SBISIONINXCS PEUICHUEM JIMHEHHOTO ypaBHEHUS C

3.3 JBYMsI IEPEMEHHBIMU
34 CtpouTh B KOOPIWHATHOW IUIOCKOCTH TpauK JMHEHHOTO YpaBHEHHUS C ABYMS
MIEPEMEHHBIMU; TOJIB3YICh TPaQUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS
35 Pemrate cucteMbl IByX JTMHEHHBIX YPAaBHEHHH C JBYMS MEPEMEHHBIMU, B TOM YHUCIIE
rpaduvecku
CocTaBisiTh M pelaTh JMHEHHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUM 1O
3.6 YCIIOBHIO 3a/ladyd, HWHTEPIPETUPOBATH B COOTBETCTBHU C KOHTEKCTOM 3aJauu
MOJIYYCHHBIN PE3yJIbTaT
4 Koopaunats! u rpapuku. yHxinum
N3obpaxaTe Ha KOOPAMHATHOW TIPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
4.1 KOOpAWHATAM, JYy4H, OTPE3KH, HHTEPBaJIbI, 3aIIMChIBATh YHCIOBBIE TPOMEKYTKH Ha
anreOpanvdeckoM s3bIKe
4.2 OTMeuaTh B KOOPJAMHATHOM TJIOCKOCTH TOYKH TI0 33JJaHHBIM KOOpIUHATAM
4.3 Crpouts rpaduxu nuHeiHbIX GyHKIMNA. CTpOUTh rpa@uK GYHKIMH Y = [X|
OnuceiBaTh ¢ MOMOIIBIO (DYHKIIUHA W3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIUYMHAMU:
4.4 CKOPOCTb, BPeMsl, pacCTOSIHUE, 1IEHY, KOJIMYEeCTBO, CTOMMOCTb, IIPOU3BOIUTEIHHO CTh,
BpeMsi, 00bEM pabOTHI
4.5 Haxonuth 3HaueHne GyHKIUHU 10 3HAYEHUIO €€ apryMeHTa
[Tonnmats rpadudeckuii crocod MpeIcTaBIeHUs U aHAIH3a HH(OOPMAITUH, U3BIIEKAThH
4.6 W UWHTEPHpEeTHpoBaTh HHPOpMAIMI0 €3 TpadhUKOB peaJbHBIX TMPOIECCOB |
3aBUCUMOCTEN
8 KIIACC
Kon .
e e IIpoBepsiembie NpeMeTHbIe Pe3y.IbTATEI 0CBOEHHs OCHOBHOM
R nian 00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 001Iero 00pa3oBaHus
1 Uucna ¥ BIYMCIICHUS
Hcnonb30BaTh HaYambHbIE MPEICTABICHHS O MHOXKECTBE JCHCTBUTEIBHBIX YUCEN JUIS
1.1 CpPaBHEHHMsSI, OKpPYTJCHUS M BbIYUCICHUN, H300pa’kaTh JAEUCTBUTEIbHBIC YHUCIIA
TOYKAMHU Ha KOOPJMHATHOM MPSIMOit
[IpumensTh noHsTHE apU(PMETUUECKOTO KBAPATHOTO KOPHS, HAXOAUTh KBaJIpaTHbIE
1.2 KOPHH, HUCIIOJIB3YS IPU HEOOXOJAUMOCTH KaJlbKYISTOP, BBIIOJHATH MPEOOpa30BaHUS
BBIPKEHUH, COZIepKAIINUX KBaJpaTHbIE KOPHH, UCIOJIB3Ys CBOMCTBA KOPHEH
13 Hcnonb3oBath 3anucy O0JIBIIMX U MAJBIX YHACEN C IOMOIIBIO JECITUYHBIX IPOoOei u
creneHel yucna 10
2 AnreOpandeckue BbIpaKEHUS
21 HpI/IMeHHTIz MIOHSTHE CTEMEHHU C ILIEeJIbIM MOKa3aTeseM, BBIMOIHITh MpeoOpa3zoBaHuUs
BBIPAKEHUH, COJIEpKAIllUX CTENEHH C IIeJIBIM NTOKa3aTeIeM
29 BrInoHATE TOXIECTBEHHBIE TPE0Opa30BaHNs PAIIIOHATHLHBIX BEIPAKEHUI Ha OCHOBE
MIpaBWJI ICHCTBUI HAJl MHOTOWICHAMH U alreOpandyecKuMu Jpo0siMu
2.3 PacknanpiBath KBagpaTHbIA TPEXUIEH HA MHOKUTEIN
24 [IpumensaTs npeoOpa3zoBaHUS BBIPAKCHUN JULA PElICHNs PasIMMHBIX 3a7a M3
MAaTEeMAaTHKH, CMEXHBIX TPEIMETOB, U3 peaTbHOMN MPAKTUKU
3 YpaBHEHUS 1 HEPABEHCTBA
31 Pemate nMHeiHble, KBaJgpaTHbIE YypaBHEHUsS W palMOHAJIbHBIE YypaBHEHWS,

CBOJAINHNECCA K HUM, CUCTCMBI IBYX ypaBHCHI/Iﬁ C IBYyMd NICPECMCHHBIMU




[IpoBOaUTE MPOCTEHUIINE UCCIECNOBAHMUS YPABHEHUN M CHCTEM YpPaBHEHMM, B TOM

3.2 quciae ¢ MPUMEHEHHEM rpaduvyecKux MpeacTaBiIeHH (yCTaHABIMBAThb, UMEET JIU
YpaBHEHUE WJIN CUCTEMA YPAaBHEHUN PEILIEHUS, €CIIU UMEET, TO CKOJIbKO, U IPOYEE)
[lepexoauTs OT CIOBECHON (GOPMYTUPOBKH 3a/aul K €€ aaredpanyeckoi MOJENIu C
3.3 IIOMOIIBIO COCTABJICHUSI YPABHEHMSI UJIM CUCTEMbI YPAaBHEHUN, HHTEPIIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4M MOJYYEHHbIN pe3ybTaT
[IpumeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB [UIl CpPAaBHEHUS, OLIEHKH, pEUIaTh
3.4 JIMHEIHbIe HEPABEHCTBA C OJIHOM NMEPEMEHHON M UX CHUCTEMBI, AaBaTh IpapuyecKyro
WJUTIOCTPAIIMI0 MHOXKECTBA PENICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB
4 OyHKIIUU
[lonumath ¥ uCHONAB30BaTh (YHKIHMOHAIbHBIE TOHATUS M SI3bIK (TEPMHHBI,
4.1 CUMBOJINYECKHE OOO3HAYEHHUS), OINpEAesATh 3HAa4eHHE (QYHKUUU IO 3HAYECHUIO
apryMeHTa, ONpeAessTh CBOMCTBA (PyHKIUU 1O €€ rpaduky
Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:
4.2 y =k/x, y=x? y=x>y= x|, onuceiBaTh CBOWCTBA YMCIOBOH QYHKIIHH IO €&
rpaduky
9 KIIACC
Kon .
DOBEDSEMOL0 IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOIM
posep 00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJibTara
1 Yucna v BIYMCICHUS
1.1 CpaBHUBATH U YIOPSAJOYMBATH PALIMOHAJIBHBIC ¥ UPPALIMOHAIbHBIC YHCIIA
BeimonHATe apudMeTnueckue IEMCTBHA € PpalMOHAIBHBIMH YHMCIAMH, COYETas
1.2 YCTHBIC W IIHCBMEHHBIE TPUEMBI, BBINOJHATH BBIYHMCICHUS C HPPALMOHAIBHBIMU
YK CIIaMU
13 Haxonute 3HadeHUs CTENEHEH C ILECNIbIMM IOKAa3aTeIIMH M KOPHEH, BBIYUCIIATH
' 3HAYEHUS YACIIOBBIX BBIPDAKEHUN
14 OKpyrJIATh NEHCTBUTENBHBIE YACTIA, BBIIIOJIHATD IPUKUAKY PE3YJIbTaTa BHIYMCICHUH,
' OILICHKY YHCJIOBBIX BBIPAXKCHUM
2 YpaBHEHMS M HEPAaBEHCTBA
21 Pemars nuHEHHbIE W KBAagpaTHBIC ypPaBHEHUS, YPAaBHEHHUSA, CBONAINMECS K HUM,
' npocTeiiiire JpoOHO-palliOHaIbHbIC YPAaBHEHUS
29 Pemats cucrempl OBYX JMHEHHBIX YPaBHEHHMU C IBYMsS IEPEMEHHBIMU U CUCTEMBI
' JIBYX YpaBHEHUH, B KOTOPHIX OJHO YPABHEHHE HE SBISAETCS JIMHEHHBIM
23 Pemate TekcToBbIE 3a7auM anreOpanvyeckuM CHocoOOM C MOMOIIbIO COCTABIICHUS
' YPaBHEHUS WIM CUCTEMBI IBYX YPABHEHMI C IBYMsI IEPEMEHHBIMU
[IpoBomuTh mpocTEHIINE MCCIAEAOBAHNSA YPABHEHUH U CUCTEM YpPaBHEHHH, B TOM
24 quciae ¢ NMPUMEHEHUEeM rpaduyeckux NpeAcTaBiIeHUN (HampuMep, YCTaHaBJIMBATh,
MMEeT JIM YpaBHEHUE WM CHCTeMa YPaBHEHHUH pelleHHts], €CIIM UMEET, TO CKOJIBKO)
o5 Pemate nuHeiHbIe HEpPaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxkaTh pEIICHUE
' HEPABEHCTB Ha YMCJIOBO NPSMOM, 3alIAChIBATh PEIIEHUE C TTOMOIIBIO CHMBOJIOB
Pemats cucTtemMpl JMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
2.6 KBaJ[paTHOE HEPABEHCTBO, M300pakaTh pEeIIEHUE CUCTEMbl HEPABEHCTB HA YMCIOBOM
MIPSIMOM, 3aIMCBIBATh PEIIEHHE C TIOMOIIBIO CHMBOJIOB
2.7 Hcnosib30BaTh HEPABEHCTBA ITPH PELIEHUH PA3IMYHBIX 33134
3 OyHKIMH




Pacno3naBate  (yHKIMH  HM3y4eHHBIX BHJOB. lloKaspIBaTh  CXEMAaTUYECKU
31 pacroyio)keHue Ha KOOPAMHATHOM IUIOCKOCTH rpadukoB (yHKIMH Buaa: y=KkX,
y=kx+b, y=k/X, y=ax>+bx+c, B 3aBHCUMOCTH OT 3Ha4YCHUIl KOI()PHUIHUEHTOB,
OTMCBHIBATH CBOMCTBA (PyHKIMIA
39 [Toxa3pIBaTh CXeMAaTUYECKH PACHOJIOKEHHE Ha KOOPIUHATHOM TUIOCKOCTH T'paduKOB
] ¢bynkuuii Buga y = VX, Y = [X| u onuceiBaTh CBOHCTBA (DyHKIMIA
33 CtpouTth 1 H300pakaTh CXEMaTHYECKH TPAPHUKH KBAAPATUYHBIX (DYHKINH, ONHCHIBAT
' CBOMCTBA KBaJAPATHYHBIX (DYHKIMH 1O UX TpaduKam
34 Pacnio3naBare KkBagpatuyHyro (yHKOHIO 10 (opMyse, NPUBOAUTH IPHUMEPHI
' KBaJIPaTUYHBIX QYHKIIUI U3 peabHON KU3HU, PU3HUKH, TEOMETPHH
4 Apudmernueckas v reoMeTpruecKas Mporpeccuu
41 PacriozHaBath apupMeTHUECKyI0 M TE€OMETPHUECKYI0 MPOrPECCHMU TMpPU pasHBIX
] crioco0ax 3a1aHus
4.9 BbINONHATE BBIUMCIIEHUS ¢ UCTIOIb30BaHUEM (OpPMYI N-TO WieHa apupMeTHndecKoi u
' Tr€OMETPUYECKON MPOrpecCuil, CyMMBI ITEPBBIX N YJIEHOB
4.3 N300pakaTh 4eHbl NOCIEA0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHON MJIOCKOCTH
Pemarp 3amaum, cBA3aHHBIE C YMCIOBBIMU MOCJIEIOBATENLHOCTSIMH, B TOM YHCIE
4.4 3alauyd M3 peaNbHOM J>KW3HU (C HCIOJIb30BAHMEM KaJbKYJIsATOpa, LU(POBBIX
TEXHOJIOTHil)
MPOBEPSIEMBIE 3JIEMEHTbBI COAEP KAHUSA
7 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Urcna ¥ BBIYMCICHUS
JIlpoOu OOBIKHOBEHHBIC W ACCATHYHBIC, MEPEeXo] OT OJHOM (OopMBI 3ammcu Apober K
11 npyroi. IloHsATHE palMOHAIBHOTO 4YHCIA, 3allCh, CPAaBHEHUE, YIOPSIJA0YMBAHUE
palMOHAIBHBIX YHCET
19 Apugpmernueckue AEHCTBHUS C pallMOHAIBHBIMM YuciIaMH. PemeHue 3aiad U3 peanbHOM
' MPaKTUKU HA YaCTH, Ha JPOOH
13 CreneHp ¢ HaTypalbHBIM IOKa3aTeJeM: OlpelesieHHe, Npeo0pa3oBaHue BhIPAKEHUH Ha
' OCHOBE ONPEAETICHHUS, 3a1Ch OOIBIINX YHCEIl
14 IIpoueHTsl, 3anuck NPOLEHTOB B BUAE IpoOU U ApoOu B BUJE MPOLEHTOB. Tpu OCHOBHbBIE
3aJjauu Ha IPOLEHTHI, PeLICHHE 3aJ1a4 U3 pealbHON NPAaKTUKU
1.5 IIpuMeHeHre MPU3HAKOB IEITMMOCTH, Pa3I0kKEHNE HaA MHOKHUTEIHN HATYpalbHbIX YHCEIl
1.6 PeanibHble 3aBUCUMOCTH, B TOM YHCJIE OpsMasi M 00paTHasi NpONOPLUUOHAIBHOCTH
2 AnreOpandeckre BbIpaKEHUS
21 IlepemeHHBIE, YNCIOBOE 3HAYEHHUE BBIPAXKEHUS C IEPEMEHHOW. JlomycTUMBbIE 3HA4YEHHUS
' NIepEMEHHBIX
29 IIpencraBineHne 3aBUCUMOCTH MEXAY BEIMUYMHAMM B BuJe (hopmyisl. Beruucnenus mo
' dopmynam
2.3 IIpeoOpazoBaHre OYKBEHHBIX BBIpRKEHUI, TOXKAECTBEHHO PaBHbIE BBIPAKEHHSI
2.4 CBOJiCTBa CTENEHU C HATYPAJIbHBIM N10KA3aTEIEM
25 OpnowieHbl 1 MHOrowieHbl. CTeneHp MHOrousnaeHa. CloKeHue, BBIYMTaHUuE, YMHOKEHUE
' MHOTOYJICHOB
26 @opMyibl COKpAIIEHHOTO YMHOXKEHHS: KBaJpaT CyMMBl M KBajpar pazHocTH. Dopmyna

PAa3sHOCTH KBAJAPATOB. Pa3noxkeHrne MHOTOYJIEHOB Ha MHOXKHUTEIHN




3 YpaBHeHus
31 YpaBHeHI/IUe, KOpEHb YpaBHEHHUsI, MPaBHIia MPeoOpa30BaHMsl YPaBHEHHS, PABHOCHIBHOCTh
ypaBHEHUH
32 JInnennoe YPABHEHUC C 0,[[H(3f/1 IIEPEMEHHOM, YMCIIO KOPHEW JIMHEMHOrO YypaBHEHMS,
peleHne TMHEHHBIX YpaBHEeHUH
33 COCTaBJIeEII/Ie YpaBHEHUH IO YCIOBHUIO 3a/1aud. PernieHne TEeKCTOBBIX 3a7ad ¢ IMOMOIIBIO
ypaBHEHUH
3.4 JIuHeliHOe ypaBHEHUE C JBYMsI IEPEMEHHBIMH U €T0 TpaduK
Cucrema JByX JIMHEHHBIX YpaBHEHUH C JBYyMs II€peMEHHBIMH. PelieHue cucrem
3.5 YpaBHEHHI CIIOCOOOM MOJICTAHOBKH. [IpuMepsl pemeHusi TeKCTOBBIX 33/1a4 C MTOMOIIBIO
CUCTEM YpaBHEHUUI
4 Koopaunats! u rpadpuku. OyHKIIMU
4.1 Koopannara Toukn Ha npsiMoit
4.2 Yucnossle IpoMeKyTKH. PaccTosiHMEe MEK Ty IBYMs TOYKaMH KOOPAMHATHOW MPSAMOM
43 pr[MOYFOJ'II)HUaSI cucrema koopauHat, ocu OX m Oy. Alcumcca M opaMHATa TOYKH Ha
KOOPAMHATHOM TIOCKOCTH
4.4 [Tpumeps! rpadgukoB, 3a1aHHbIX opmynaMu. YTeHue rpadMKoB peaibHbIX 3aBUCUMOCTEN
4.5 [Tonsitne pynkuuu. 'paduk pynkiun. CroiicTBa yHKIMH
4.6 Jluneitnast pynkuus, e€ rpapuk. I'paduk dyHkumm y = [x|
4.7 I'paduaeckoe perneHne TMHEHHBIX YPaBHCHU M CUCTEM JIMHEWHBIX YpaBHEHUN
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Urcna ¥ BRIYUCICHUS
11 KBagpatHblii kopeHb u3 uucna. [lonstue o0 uppauuoHasbHOM uucie. [lecaTudHble
IpUOIINKEHNS UPPALlMOHATIBHBIX YHCE
19 CBoiicTBa apu(MeTHUECKUX KBAaJPaTHBIX KOPHEH W UX NPUMEHEHHE K IIPeoOpa30BaHUIO
YKCIIOBBIX BBIPAXKEHUH U BBIYMCICHUSM. JleficTBUTENIbHBIE YKCTIa
1.3 CreneHsb ¢ 11ebIM NoKazaTeseM U e€ cBoiicTBa. CTaHapTHas 3alKch Yucia
2 AnreOpandeckre BbIpaKEHUS
2.1 KBanpaTtHblil TpéXuiieH, pa3ioKeHUue KBaIpaTHOro TpEXWIeHa Ha MHOKUTEIN
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOICTBO ainredpandeckoi qpoou
2.3 CrnosxeHue, BBIYUTaHUE, YMHOXKCHHE, JACTICHUE alreOpandecKux Ipooeit
2.4 PanvioHanbHbBIE BRIpOKESHUS U UX TIPE0Opa30BaHue
3 YpaBHEHUs 1 HEPABEHCTBA
3.1 KBanpatHoe ypaBHeHue, popMysa KopHel kBagpaTHoOro ypaBHeHusi. Teopema Buera
3.2 Penienne ypaBHeHM, CBOIANIMXCS K TMHEHHBIM M KBaJIPaTHBIM
3.3 [TpocTeiimme qpoOHO-pallMOHATIBHBIE YPaBHEHUS
I'paduueckas uHTEpHpeTanvs ypaBHEHUH C JBYyMs MEPEMEHHBIMU M CHUCTEM JIMHEHHBIX
3.4 ypaBHEHUH ¢ ABYMs IlepeMeHHbIMU. [Ipumepsl pereHus cucTeM HEJIMHEHHBIX YpaBHEHUIH
C IByMsl IEpeMEHHBIMU
3.5 PerieHne TeKCTOBBIX 33Ja4 aJire0pandeckuM crocoOoM
3.6 UncaoBble HEPABEHCTBA U MX CBOHCTBA




3.7

HepaBeHCTBO ¢ 0HOM ITEpEMEHHON

3.8 PaBHOCHIIBHOCTh HEPABEHCTB
3.9 JIuHeliHble HEPABEHCTBA C OJJTHON IEPEMEHHON
3.10 CucreMbl IMHEIHBIX HEPABEHCTB C OJJHON IEPEMEHHOM
4 OyHKIIUU
41 [onsitne Gynkumuu. O61acTh ONMpeaeNeHHsI 1 MHOXKECTBO 3HaueHUH (pyHkimn. CrocoOs
3aganus QyHKIUN
4.2 I'padux Gynkmn. Yrenue cBoicTB HyHKINHU 10 e€ rpaduKy
4.3 [Tpumeps! rpadukoB HYHKINH, OTPaKAIONIUX PEeATbHBIE MPOLECCHI
44 OyHKINY, OMKCHIBAIONINE MPSIMYIO U OOpaTHYIO MPOMOPLIHUOHAIBHBIE 3aBUCUMOCTH, UX
rpaduxu
4.5 OyHkumu y =x?, y = x3
4.6 Oyaxmmn Y = X, Y = |x|
4.7 I'paduyeckoe penieHre ypaBHEHUIN 1 CUCTEM YpaBHEHUI
9 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJePKAHUS
1 Uucna v BIYKCICHUS
11 PanmonanbHble 4Mcaa, UppalMOHAIbHBIE YUCIA, KOHEYHblE U OECKOHEUYHbIE JECSITUYHBIE
Ipoou
MHOX€eCTBO 1eHICTBUTENBHBIX YUCE, IeHCTBUTEIbHbIE YKCIIa Kak OECKOHEUHbIE IeCTUYHBIE
1.2 ApoOu. B3auMHO 0/1HO3HaYHOE COOTBETCTBHE MEXY MHOXKECTBOM JCHCTBUTEIbHBIX YUCET U
KOOpJMHATHOU npsiMoii. CpaBHEHUE NEUCTBUTEIBHBIX YUCEN
1.3 ApubmMeTnueckue NeUCTBUS C ACHCTBUTEIHLHBIMH YHCIAMHU
W3mepenus, npuOnnkeHus, oeHKU. PazMepbl 0O0bEKTOB OKPYKAIOIIEro MUPA, [UINTEIBHOCTh
1.4 IpOLECCOB B OKpyxkaromeM wmupe. IlpubmxkéHHoe 3HaueHUe BEJIMYMHBI, TOYHOCTb
npubimxenus. Oxpyrienue yucen. [Ipukuaka u oleHka pe3yabTaToB BEIYMCICHUN
2 YpaBHEHUs U HEPAaBEHCTBA
2.1 YpaBHEHHUsI C OJTHOM MEPEeMEHHON
2.2 Jlunelinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASIINXCS K JIMHEWHBIM
2.3 KBagpatHoe ypaBHeHue. Penienre ypaBHeHUH, CBOASIIMXCS K KBaJAPATHBIM
24 bukBanpatHoe ypaBHeHue. lIpumepsl pelieHnss ypaBHEHUI TPEeTbeil U YETBEPTON CTENEHEH
pa3oKeHneM Ha MHOXKHTEIN
2.5 Pemenne npoGHO-palioHaIbHBIX YPABHEHUN
2.6 Cucrembl ypaBHEHUH
2.7 YpaBHeHHE ¢ ABYMsI IEPEMEHHBIMHU U €ro Ipaduk
2.8 Penienue cucrem IBYX JMHEHHBIX YpaBHEHUH ¢ ABYMsI IEpEMEHHBIMU
2.9 Penienue cucrem IBYX ypaBHEHHH, 0JIHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe — BTOPOH CTENEHU
2.10 | I'padmueckas MHTEpHIpETALIUs CUCTEMBl YPABHEHUH C IBYMs IEpEMEHHbBIMU
2.11 | Pemennie TEeKCTOBBIX 3a7a4 alreOpandeckiuM crmocooom
2.12 | YucnoBble HEPaBEHCTBA U MX CBOMCTBA
2.13 | Pemenue nuHEHHBIX HEPABEHCTB C OJJHOM MepeMEeHHON
2.14 | Pemenue cucreM JUHEHHBIX HEPABEHCTB C OJHOM NEepEeMEHHOM




2.15 | KBamparHble HepaBEHCTBA

2.16 | I'padmueckasi HHTEpIpETALIMS HEPABEHCTB U CHCTEM HEPABEHCTB C JIByMsl IEPEMEHHBIMHU

3 DyHKIUN

KBamparnunass ¢ynkius, e€ rpaduk u cBoiictBa. IlapabGoisia, KOOpAWMHATHI BEPIIUHBI

3.1
1apa0oJibl, 0Ch CUMMETPUH 11apadoJIbl

3.2 I'padukn dpynkumii y=Kx, y=kx+b u ux coiicta

3.3 I'paduku Gpynkuumit y=K/X, y = X® u ux cBoicrBa

3.4 I'paduky QyHKIMIA , ¥ KX CBOHCTBA

4 UYucnoBble NOCIEA0BATENbHOCTH

41 Onpenenenne ©  CHOCOOBI  3a/laHUsl  YHUCIOBBIX — MOCIEAOBaTeNbHOCTEH.  3ajaHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (popMyiioi u Hopmysioit N-ro dieHa

49 Apudmernueckas nporpeccust. DopMysbl N-ro 4ieHa apuPpMETHUECKON MTPOrpeccCui, CYMMBI
' IIEPBBIX N YWICHOB

43 I'eomerpuueckas nporpeccus. @opmMysbl N-Tro YieHa F€OMETPUUYECKON MPOrPeCcCUu, CyMMBI
' IIEPBBIX N YWICHOB

4.4 N300paxkenne uneHOB apu(METHUYECKOW M T'€OMETPUYECKON MporpeccHil TodykaMu Ha

KOOPJAMHATHON MJIOCKOCTH. JINHEWHBIN U S5KCIOHEHIUAIbHBIA POCT

4.5 Cro’KHbI€ POLIEHTHI

IMPOBEPAEMBIE HA OI'J IO MATEMATHUKE TPEBOBAHMS K PE3YJIbTATAM
OCBOEHHMSA OCHOBHOMU OBPA3OBATEJIBHOHU ITPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O
OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHUSA K NPEIMETHBIM Pe3yJIbTATAM OCBOCHHSI OCHOBHOM
NMpoBepsieMoro | o0pa3oBaTebHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUs HA OCHOBE
TpeOOBaHUS dIroC

YMeHue omnepupoBaTh MOHATHSIMH: MHOXECTBO, IMOJAMHOXECTBO, OIEpalldd Haj
MHO>KECTBAMHU; YMEHHE OIEpPUpOBaTh MOHATUSMHU: Tpad, CBsI3HBIA rpad, aepeso,
1 LUK, OIPUMEHATh UX TpU PEIICHUU 3aJad; YMEHHUE HCIOJb30BaTh rpaduyeckoe
MIpe/ICTaBJICHHE MHOYECTB JUIsl OMHCAHMSI PEAIbHBIX MPOLIECCOB U SBICHUH, IpH
pELIeHNH 33724 U3 IPYTUX y4eOHBIX MPEIMETOB

Vmenune OIICPHUPOBATDH INOHATHAMU: OIIpECACIICHUC, aKCHoMa, T€OpEMa,
AO0Ka3aTeJIbCTBO, YMCHHC PaCIlO3HABATL HCTHUHHBIC U JIOKHBIC BbICKA3bIBAHUA,
INPpUBOIWUTL IIPUMEPbI W KOHTPIIPUMCPLI, CTPOUTH BBICKA3bIBAHUA KW OTPULIAHUSA
BBICKA3bIBaHUM

YMeHue onepupoBaTh MOHATHIME: HaTypallbHOE YKCIIO, IPOCTOE U COCTABHOE YHUCIIO,
JeTIMMOCTh HaTypaIbHBIX YUCEIl, TPU3HAKYU IETUMOCTH, 11€JI0€ YUCII0, MOIyJIb YHCa,
0OBIKHOBEHHAs APOOb U JACCATHYHAS AP0Ob, CTAHIAPTHBIA BHJI YKCIA, PAIIMOHATILHOEC
3 YHCII0, UPPAIMOHATIBHOE YHUCIO, apu(PMETHUECKUN KBaJApPaTHBIA KOpPEHb; YMEHHE
BBITIOJTHATH JICHCTBUS C YUCIIAMU, CPABHUBATH U YIIOPSIOUNBATH YUCIIA, IPEACTABIATh
yyclia Ha KOOPJAMHATHOM MPSAMOM, OKPYIJIATH YWCIA; YMEHHE NIeNaTh MPUKUIKY H
OIIEHKY pe3yJIbTaTa BEIYMCICHUM

YMeHue onepupoBath NOHITUSIMU: CTETICHD C LIETBIM MTOKa3aTeneM, apuMeTHIecKuit
KBaJIpaTHBI KOPEHb, MHOTOWIEH, airedpandeckasi ApoOb, TOKAECTBO; 3HAKOMCTBO C
KOpPHEM HATypalbHOU CTETeHH OOJIbIIe €IUMHUIIBI; YMEHHE BBIMOIHITH PACUYETHI I10
dbopmynam, mnpeoOpa3oBaHUS IENbIX, JIPOOHO-pPAIlOHATBHBIX BBIPAKEHUH U
BBIPQXKEHUIN C KOPHAMHM, Pa3JIOKEHHE MHOTOUYJIEHA HA MHOXHUTENH, B TOM YHCIIE C
WCIO0JIb30BaHHEM (JOPMYI Pa3HOCTH KBAIPATOB U KBaJpaTa CyMMEBI 1 Pa3HOCTH




YMeHue onepupoBaTh MOHATHAMHU: YHUCIOBOE DPABEHCTBO, YPaBHEHHE C OJHOH
IIEPEMEHHOM, YHACIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHUE PEIIaTh
JTMHEWHBIC W KBaJpaTHbIC YpaBHEHUS, TPOOHO-pallMOHAIbHbIE YPAaBHEHHS C OJHOU
IIEPEMEHHOM, CUCTEMBI [IBYX JIMHEHWHBIX YPaBHCHUM, JIMHEMHBbIE HEPABEHCTBA U UX
CUCTEMBI, KBaJIpaTHbIE U APOOHO-pAllMOHATIbHBIE HEPABEHCTBA C OJJHOW IIEPEMEHHOM,
B TOM YHUCJIE IPU PELICHUHU 3a1ad W3 APYTrUX IPEIMETOB M IPAKTUYECKUX 3a]ad;
YMEHHUE MCIOJIb30BaTh KOOPAMHATHYIO INPSAMYI0 UM KOOPAMHATHYIO IIJIOCKOCTH JUIS
n300paKeHNs pelIeHN ypaBHEeHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMHU: (GYHKIUS, rpaduk (yHKIUW, HYId (QYHKIUH,
MPOMEKYTKH 3HAKOTIOCTOSHCTBA, TPOMEKYTKH BO3pacTaHUs, yObIBaHUS, HAMOOJIbIIIEE
U HauMeEHbIllee 3HAa4eHHs] (PYHKIUU; yYMEHHUE OINEpPUpPOBaTh MOHATUSAMU: MpsMast
MIPOMOPLIMOHAIBHOCTD, JIMHEHHast (QYyHKUUSA, KBajapaTuuHas (QyHKUuUs, oOpaTHas
MIPOMOPLIMOHAIBHOCTD, Mapadoia, runep0oia; yMeHue CTpouTh rpaduku QyHKIMM,
WCII0JIb30BaTh rpaUKu JJsl OMPEENIEHUsI CBOWCTB MPOIIECCOB U 3aBUCUMOCTEH, s
pelieHus 3aAad U3 JIPYruxX Yy4deOHBIX NPEeIMETOB U pPEaJbHOM >KU3HU; YMEHHE
BbIpaXKaTh (GOpMyJIaMH 3aBUCUMOCTH MEXIY BEIMYMHAMU

YMeHue omnepupoBaTh TMOHATUSAMHU: TOCIEA0BAaTENbHOCTh, apudMeTndeckas U
reoMeTpuyecKas MIPOrpeCcCuu; yYMEHHE UCIOJIb30BATh cBOIicTBa
MOCJIeI0BaTeNbHOCTEN, (POPMYIIBI CyMMBI M OOIIETO YiieHa TP PELIeHUH 33]1a4, B TOM
quclie 3a]]a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHOM KU3HU

YMeHue pemaTth 3a/ladd Pa3HbIX THUIOB (B TOM YHCIIC HA MPOIEHTHI, OJU U YacTH,
JBIDKEHHE, pa00Ty, IIEHY TOBAPOB U CTOMMOCTD IMOKYIIOK M YCIIYT, HAJIOTH, 33aJ1a4H U3
obnacTu ynpaBjieHHs] JTUYHBIMH M CEMEWHBIMHM (PMHAHCAMH); YMEHHE COCTaBIISThH
BBIPAKEHUS, ypaBHEHUS], HEPABEHCTBA M CHUCTEMBI 110 YCIIOBHUIO 33Jauu, UCCIIEI0BATh
MIOJIyY€HHOE pEeIIeHHE U OLIEHUBATh MPABIONOJ00OHOCTD MOJIY4YEHHBIX PE3YyIbTaTOB

YMeHne onepupoBaTh MOHATUAME: (UTypa, TOUKA, OTPE30K, MpsiMasi, JTyd, JIOMaHasl,
yrojl, MHOTOYIOJBHHUK, TPEYroJbHHUK, pPaBHOOCIPEHHBIW H pPaBHOCTOPOHHUH
TPEYroJIbHUKH, TIPSIMOYTOJIbHBIA TPEYroJbHUK, MEIuaHa, OUCCEKTpHCa M BBICOTA
TPEYroJIbHUKa, YETHIPEXYrOJbHUK, NapajuielorpaMM, poMO, MPSMOYTrOJIbHHUK,
KBaJpaT, Tpamenus; OKPYXHOCTh, Kpyr, KacaTejbHas; 3HAaKOMCTBO C
MPOCTPAHCTBEHHBIMU (UTYypaMH; YMEHHE pelaTh 3aJa4yd, B TOM 4YHCIE W3
MOBCETHCBHOM KHM3HH, Ha HAXOXKJICHHE F€OMETPUYECCKUX BEIIMYUH C MPUMCHEHUEM
M3Y4YEHHBIX CBOUCTB (QUTYD U (PaKTOB
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YMeHue onepupoBaTh MOHATHSMHU: PaBEHCTBO (UIYp, PAaBEHCTBO TPEYrOJIbHUKOB;
MapajuiebHOCTh U NEPHEHAMKYISIPHOCTh TNPAMBIX, YTOJd MEXIY MpPSMBIMHU,
MePIEeHIUKYIISAP, HAKIIOHHAS, IPOEKIHsl, o1o0ue Guryp, nogoOHbIe TPEYroIbHUKH,
CUMMETpPUS OTHOCHUTENIBHO TOYKH U NPSAMOH; YMEHHE paclo3HaBaTh pPAaBEHCTBO,
CUMMETPHUIO U mojo0ue Quryp, mapamienbHOCTh U MEPIEHIUKYISIPHOCTh MPSIMbBIX B
OKPY>KaIOIlleM MUPE

11

YMeHue onepupoBaTh NOHIATHIMMU: JJIUHA, PACCTOSHUE, YroJl (BEJIMUMHA YIJla, CUHYC
U KOCHUHYC yIJ1a TPEyroJIbHUKa), IUIOIA/1b; YMEHHE OLIEHUBATh Pa3Mephl IPEAMETOB U
O00BEKTOB B OKPYXKAIOLIEM MHUpE; YMEHHE NPUMEHATh (GOPMYIBl MEepUMeTpa U
IUTOIIA MHOTOYTOJIbHUKOB, JUIMHBI OKPY)KHOCTM M IUIOLIAAM Kpyra, oObema
MPSIMOYTOJIBHOTO NApAJUIENENUIENa; yYMEHHE IPUMEHATh IPU3HAKU DPaBEHCTBA
TPEYroJIbHUKOB, TEOPEMy O CyMMeE YIJIOB TpeyrojibHUKa, Teopemy Ilucdaropa,
TPUTOHOMETPUUYECKHUE COOTHOLLIEHUS /ISl BBIUMCIIEHUS JUIMH, PACCTOSIHUM, TUIOIIaien

12

YMmenue 1/13o6pa>1<aTb IJIOCKHE (I)I/II‘ypBI n ux KOM6I/IHaL[I/II/I, MPOCTPAHCTBCHHBIC
(1)I/Il“prI OT PYKH, C TIOMOIIBIO ‘-IepTé)KHBIX HHCTPYMCHTOB U 3JICKTPOHHBIX CPECACTB 110
TCKCTOBOMY HUJIM CUMBOJIBHOMY OIIMCAHUIO




YMeHue onepupoBaTh IOHATHSAMHU: IIPAMOYTOJbHAs CHUCTEMa  KOOPAMHAT,
KOOpAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpa Ha 4YUCIIO,
13 CKIIIPHOE MPOU3BEJICHUE BEKTOPOB; YMEHUE HUCIIOJIb30BaTh BEKTOPbI U KOOPAUHATHI
JUISL TIPE/ICTABJICHUS JTAHHBIX M PEIICHHs 3ajad, B TOM YUCIIE M3 JIPYruX y4eOHBIX
IIPEAMETOB U PEATBbHOM )KU3HU

YMeHue oneprupoBaTh NOHATUSMU: CTOJOMKOBBIE U KPYTOBbIE AMATrPAMMBbI, TaOJIHIIbI,
cpennee apudmMernueckoe, Mearana, HanOoJbIlIee U HAaNMEHBIIIee 3HAYCHHUS, Pa3Max
YHCIOBOTO Habopa; yMEHHE HW3BJIEKAaTh, MHTEPIPETHPOBATH U IMPEOOpPa30OBBIBATH
nHGOpPMAIHIO, TPEACTABICHHYI0O B Ta0lMIaXx M Ha JHarpamMMmax, OTPaKarou[yro
CBOMCTBA U XapaKTEPUCTUKHU PeabHBIX IIPOLIECCOB U SBJICHUI; yMEHUE PACIIO3HABATH
M3MEHUYUBBIE BEJIMYMHBI B OKPYXKAIOLIEM MUPE
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YMeHue onepupoBaTh MOHATHUAMU: CIyYalHBIM ONBIT (CIydalHbINH SKCIIEPUMEHT),
AJIEMEHTapHOE COOBITHE (RJIEMEHTAapHbIM HCXOJ) CIY4aHOIO OIbITa, CllydailHoe
COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHE HAXOJWTh BEPOATHOCTH CIyYalHBIX
COOBITUH B ONBITAXC PABHOBO3MOXKHBIMH DIIEMEHTAPHBIMH COOBITUSMH; YMEHHE
15 pemaTh 3a7a4d METOJIOM OPraHW30BaHHOTO Mepedopa U ¢ UCTOIb30BaHUEM MTpaBUIa
YMHOXCHHS, YMEHHE OIEHUBATh BEPOSTHOCTH PEATBHBIX COOBITHA W SIBICHHHU,
MOHUMAaTh pOJb MPAKTUYECKH JOCTOBEPHBIX M MAJIOBEPOSITHBIX COOBITHI B
OKpYIKAroIlleM MHpE M B JKU3HU; 3HAKOMCTBO C TOHSITHEM HE3aBUCUMBIX COOBITHH;
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YKCENI U €r0 POJIbI0 B MACCOBBIX SIBJICHUSAX

YMeHue BRIOMpaTh MOIXO0ASIINA U3YISHHBIA METOT JIJIs1 pEeIIeHUS 3a/1a4H, TPUBOIUTH
MPUMEPHl MaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE W KWU3HH, PaCIlO3HABATh
MPOSBJICHUE 3aKOHOB MaTEMAaTUKH B HCKYCCTBE, ONMCHIBATh OT/IEJIbHBIEC BbIIAIOIINECS
pe3yJbTaThl, TOJYYEHHBIE B XOJI€ Pa3BUTHUS MAaTEMaTUKH KaK HAYKH, MPUBOIUTH
MPUMEPHI MATEMATHYECKUX OTKPBITUN U UX AaBTOPOB B OT€YECTBEHHOW M BCEMUPHOU
HUCTOpUU
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INHEPEYEHD 9JIEMEHTOB COJAEPKAHMUS, ITIPOBEPAEMBIX HA OI'9 IIO MATEMATHUKE

Kon IIpoBepsieMblii 3J1IEMEHT COJePKAHUS

1 Ywcaa ¥ BEIYMCIICHUS

1.1 HaTypaJ'IBHBIC H OCJIbIC YnClia. HpI/ISHaKI/I JCIINUMOCTH LCJIBIX YHUCEII

1.2 OOBIKHOBEHHBIE M ICCATHYHBIE APOOH, MMPOIIEHTHI, OCCKOHEYHBIC ITEPHUOUUECKHIE IPOOH

1.3 PanmonanpHele yncna. ApudmMerndeckue onepanuy ¢ paluoOHAIbHBIMU YUCIIaMU

1.4 JleiicTBuTenbHbIe yncna. ApudMeTHyecKre onepalny ¢ AeHCTBUTEILHBIMU YHCIIAMU

[TpuOnmkEHHbIE BBIYUCICHUS, MpaBUja OKPYIJICHUS, MPUKHAKA U OILIEHKa pe3yiapTaTa
BBIUMCIIEHUH

1.5

2 AnreOpandecKkue BhIpaKEHUS

2.1 BbykBenHble BbIpakeHHsI (BBIPAKEHUS C IEPEMEHHBIMU )

2.2 Crernens ¢ OCJIBIM ITIOKa3aTCJICM. CrermeHs ¢ palOHAJILHBIM TOKA3aTCJICM. CBOMCTBa CTCIICHU

2.3 MHorouseHsl

2.4 AnreOpandeckas JpoOb

ApugpmeTnuecknii KopeHb HaTypalbHOU creneHH. JleicTBUsAC apupMEeTHYECKUMU KOPHSIMHU

2.5 .
HATypaJIbHON CTENEHU

3 YPaBHeHI/ISI 1 HCPABCHCTBA

3.1 Ienbie u ApoOGHO-panMoHaNbHbIe ypaBHeHUs. CHCTEMBI U COBOKYITHOCTH YpaBHEHHI

3.2 ]_IeJ'ILIe n ,[[pO6H0-paL[I/IOHaJ'ILHLIC HCPAaBCHCTBA. CucteMbl COBOKYITHOCTH HCPABCHCTB

3.3 Pemnrenue TekCcTOBBIX 3a1a4




4 YucnoBele NOCIEA0BATENbHOCTH
4.1 ITocienoBaTeIbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
4.2 Apudmernueckas u reomerpuyeckas nporpeccuu. opmyna CI0KHBIX TPOLIEHTOB
S) DyHKIMU
Oynkius, crnocodbl 3amanus QyHkiun. [padux ¢yHkmun. OOmacTe omnpeneneHus u
51 MHOKeCTBO 3HaueHwi ¢yHkunu. Hymm Qyakmun. I[IpomexyTkn 3HAKOTIOCTOSHCTBA.
[TpoMexyTKM MOHOTOHHOCTH (DYHKIIMH. MaKCUMyMbl 1 MUHUMYMBI (yHKInU. Hanbosbiiee
Y HaMEHbIIIee 3HaueHHe QYHKINU Ha MPOMEKYTKE
6 Koopaunats! Ha IpsAIMOM U INIOCKOCTH
6.1 Koopaunathas npsimast
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypbl 1 UX CBOCTBa
7.2 TpeyronpHuK
7.3 MHOTOyroJpHUKH
7.4 OKpYyXHOCTb M KPYI'
7.5 W3mepenue reoMeTpuyecKix BeIMUrH
7.6 BekTops! Ha TI0CKOCTH
8 BeposSTHOCTE M cTaTHCTHKA
8.1 OnucarenbHasi CTATUCTUKA
8.2 BepostHoCTh
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padmr

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

1.

2.

3.

Mepsnsik A.I'. Anrebpa: 7 kiacc: y4eOHUK JJIs yHaIuxcsi 001eo0pa3oBaTeIbHBIX OpraHU3aIHi
/A.T .Mep3nsak, B.M.Ilonskos. — 2-¢ u3z. - M.: Benrana-I'pad.
Mepznsak A.I'. Anrebpa: 8 kiacc: yueOHUK Ui ydanuxcs o01eo0pa3oBaTebHbIX OpraHu3anuit
/A.T' .Mep3nak, B.M.Ilonskos. — 2-¢ u3z. - M.: Benrana-I'pad.
Mep3znak A.I'. AnreGpa: 9 kinacce: yueOHUK Ui ydaniuxcs: 001eo0pa3oBaTeIbHbIX OpraHu3aui
/A.T' . Mep3nak, B.M.Ilonskos. — 2-¢ u3z. - M.: Benrana-I'pad.

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

1.

Anrebpa: 7 kiacc: JUIaKTUYECKUE MaTepuaibl: MocoOue Il ydaumxces o0meo0pa3oBaTesbHbIX
yupexxaenuit / A.I'. Mep3msik, B.b. [lononckuii, E.M. Pabunosuu, M.C. SIkup. — M.: Benrana-
I'pad.

Anrebpa: 7 kiacc: metoaundeckoe nocodue / E.B. bynko, A.I'. Mep3nsik, B.b. [Tonouckuii, M.C.
SAxup. — M.: Bentana-I'pad.

Anre0pa : 8 KJlacc : IUJAKTUYECKHE MaTepHallbl : MOCOOue A yJaluxces 001eoopa3oBaTeNbHbBIX
opraamzanuii / A. I'. Mepansik, B.b. [Tononckuii, E.M. PabunoBuy, M.C. flkup. — M. : Benrana-
I'pad.

Anre6pa : 8 kiacc : Mmetoguueckoe nocoodue / E. B. byiko, A. I'. Mep3ansk, B. b. [lononckuii, M.
C. SIxup. — M. : Benrana-I"pad.



5. Aurebpa : 9 Kiacc : JUIAKTHYECKUE MaTEPUABI : TOCOOHE IS yJaluxcsi 00meo0pa3oBaTebHBIX
opraam3anuii / A. I'. Mepansik, B.b. ITonouckuii, E.M. Pabunosuy, M.C. Slkup. — M. : Benrana-
I'pad.
6. Anrebpa : 9 xnacc : Meroaunueckoe nmocodue / E. B. bynko, A. I'. Mepansik, B. b. Tlononckwuii, M.
C. SIxup. — M. : Benrana-I'pad.
HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
bubmmoreka [{OK https://m.edsoo.ru/
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