MYHHUIIMTTAJIBHOE BIO/KETHOE OBINEOBPA3OBATEJIBHOE YUYPEX/JIEHUE

«IIIKOJIA-JIUIEA UMEHU TEPOSI COBETCKOI'O COIO3A ®EJIOPA

®EJOPOBHUYA CTEITAHOBA» TI'OPOJA CAKHU PECITYBJIMKH KPBIM

INPUHATA IIpuiaoxenne Ne YTBEPXKJAIO
MeJaroru4eCKUM COBETOM k OOII 00O, Hupexrop MBOY «llkona-nuieit
MBOY «lllkona-nuuei um. uM. ['epost

YTBEPKJICHHOU ITPUKA30M I10

I'epost Coserckoro Coroza @.D. Coserckoro Coroza ©.D.

CrenanoBa»

(mpoTokon ot 25 aBrycra

IIKOJIC

C
0T 29.08. 2023 1 Ne 382- ] TEMAHOBA»

2023r. Ne 12) 29 aBrycra 2023r.
PABOYASA TIPOT'PAMMA
no ajareope
(HauMeHOBaHKE y4eOHOr0 peIMeTa WM Kypcea)

YpoBeHnb 00pa3oBaHus OCHOBHOE€ 00111ee 00pa3oBaHue

(HavaspHOE, OCHOBHOE WM CpeiHee od1iee o0pa3oBaHKe)
YpoBeHb usyuenus npeamera (6a30Bblil, NPoQUIbHBII) 0a30BbIH
Kaace 7-9

Yuureas: [loremxuna A.U., CazonoBa JI.LA., Akumona E.A., bamabaesa 1. A., Haceipos A.C.

KoandyecTBO 4acoB: Bcero: 306 yacos.

B 7 KJa
B 8 KJ1a
B 9 Kki1a

cce - 102 gaca (3 gaca B Hezeno),
cce - 102 gaca (3 gaca B Hezen0),
cce - 102 gaca (3 gaca B HEZIEIIO).

(ob1ree KONMM4eCTBO, 3a TOJ], B HE/IEIIO)

Cpoxk peasuzanum nNporpaMmbl 3 roaa

IIporpa

MMa pa3pa60TaHa Ha OCHOBE¢:

®denepanpHoro 3akoHa Poccutickoit @enepanun ot 29 nexadbpst 2012 r. Ne 273-d3 "O6
oOpazoBanum B Poccutickoit ®eaepanun" (C ©3BMEHEHHUSIMHU);

npukaza Munnpocsemierus: Poccun ot 18.05.2023 Ne 370 «O06 yTBep)ACHUN
(henepanbHON 00pa30BaTEIBHOM MPOrpaMMbl OCHOBHOTO 0011IeT0 00pa3oBaHusy» (Haee

— ®OIT O00);

npukaza Munnpocseniernust Poccun ot 31.05.2021 Ne 287 «O06 yrBepkaeHuu
(benepanbHOrO rocy1IapcTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa OCHOBHOTO OOIIIETO
obpazoBanus» (aanee — @I'OC OOO TpeTbero MOKOJICHUs);

npukaza Munnpocsenienust Poccun ot 22.03.2021 Ne 115 «O6 yrBepxaenuu Ilopsiaka
OpraHM3alliil ¥ OCYIIECTBJICHUS OOpa30BaTeNbHON MAEATETbHOCTH [0 OCHOBHBIM
o0m1eo0pa3oBaTenbHBIM POrpaMMaM — 00pa30BaTeIbHBIM MPOrpaMMaM HAYalbHOTO
0011ero, OCHOBHOTO OOIIEro W CpeaHero oOmiero oOpa3oBaHUsS» (C MU3MEHEHUSMU U
JOTIOJTHCHHSIMH )

Paboueit mporpammel Bocnutanuss MBOY  «lllkona-muueit um. I'epos CoBerckoro
Coroza @.®. CrenaHoBay.

2023

A.B. Cumonosa




PABOYAS TPOI'PAMMA 110 AJITEBPE

Pabouas mporpamma yde6HOTO Kypca «Anredbpa» B 7-9 kiaccax (nmajiee COOTBETCTBEHHO -

nporpamma y4eOHOro Kypca «Anredpay», yaeOHblil Kypce).
MosicHuTeIbHAS 3aMUCKA.

AunreOpa sIBIS€TCS OJHUM U3 OTOPHBIX KYpPCOB OCHOBHOTO 0OIIero oOpa3oBaHMs: OHA
O6€CH€“H/IBaeT HU3YUYCHHC NPYIrUX JUCHUIIIMH, KaK €CTCCTBCHHOHAYYHOTI'O, TAK U TYMaHUTAapPHOI'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEIHEBHON JKU3HH.
Pa3Butne y oOywarouuxcs Hay4yHbIX MPEICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anreOpandeckux aOCTpaKmMid, CnocoOe OTPaKCHUsS MaTeMaTWYeCKOW HAyKOW SIBICHHH U
MPOIIECCOB B TPUPOJEC M OOMIeCTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHMSI U KadeCTB
MBIIIUICHUS, HEOOXOAUMBIX JJIS aJanTalid B COBPEMEHHOM HHM(ppoBoM obdiectBe. M3yueHue
anreOpbl oOecrieynBaeT pa3BUTHE YMEHUS HA0I0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBLIBaTL CBOU
NeUCTBUS U BBIBOJIBL, (popMynupoBaTh yTBepxkIeHUss. (OcBoeHue Kypca anredopsl odecreunBaeT
Pa3BUTHUEC JIOTHYECKOTO MBIIIJICHUSA O6yanOIHHXC${Z OHM HCIOJIB3YIOT OCAYKTHBHBIC U
WHAYKTHBHBIE PacCyXACHUs, 0000IIeHne W KOHKPETH3aIUI0, a0CTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBLHOW JIESITEIBHOCTH
oOyJarommuxcs, TMOITOMY CaMOCTOSITENIbHOE peIICHWEe 3ajad  SBJSIETCS — peaam3anueit
ACATCIIBHOCTHOI'O MPpHUHIWIIA 06y’~IeHI/I$I.

B crpykrype mnporpammel y4ueOHOro Kypca «Anrebpa» uisi OCHOBHOTO OOIIEero
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOHUECKre JMHUKN: «Yucma u
BBIUUCIICHUS, «AJreOpandeckue BBIPAKCHUD», «YPaBHEHHS W HEPaBEHCTBa», «DYHKITHIY.
Kaxas u3 3THX coAepiKkaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA TPOTSHKCHUH TPEX JIeT
M3yUYEHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMH €T0 JIMHUSAMH. B Xo1e n3ydenus y4eOHOTo Kypca
00y4aroImuMCcs IPUXOAUTCS JTIOTUIECKH PACcCyXKAaTh, UCTIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBSI3UM € 3THIM B IporpaMmy yueOHOTO Kypca «AnreOpay» BKIIOUYEHBI HEKOTOPBIE OCHOBBI
JIOTHIKH, TPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTH4YecKOro oOpa3oBaHUs WU
CIOCOOCTBYIOIIME OBJIQJCHUIO OOYYalONUMKCS OCHOB YHHUBEPCAIBHOTO MAaTEMaTHYECKOTO
si3pika. ConepKaTenbHOM U CTPYKTYPHOU OCOOEHHOCTBIO YUEOHOTO Kypca «Airedpay sBISeTCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Coneprxanue muHUKA «YuUCIIa U BEIYUCICHUS CIIY)KUT OCHOBOM ISl TAJIbHEHINIETO U3yUYCHUS
MaTeMAaTUKH, CIIOCOOCTBYET PpAa3BUTUIO y  OOyYaromUXCs  JIOTHYECKOTO  MBIIUICHHUS,
(OpPMUPOBAHHIO YMEHHSI TIOJIb30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ui MOBCEIHCBHOW XHM3HH. Pa3BUTHE MOHATHS O YHCIEC HAa YPOBHE
OCHOBHOTO 00II[ero 00pa30BaHUs CBSI3aHO C PAllMOHAILHBIMU M UPPAIMOHAIBHBIMHU YHCIIAMH,
(dbopMuUpoBaHHEM MPEICTABICHUNA O JEMCTBUTENLHOM YHCIe. 3aBEepIIEHHE OCBOCHHUS YHCIOBOM
JIMHUU OTHECEHO K cpeiHeMY 0011eMy 00pa30BaHUIo.

Cogepxanue JAByX anrebpandeckux JUHUN - «AnreOpanueckue BBIPAKEHHUSI» U
«YpaBHEHUST U HEPABEHCTBa»  CMOCOOCTBYeT  (OPMHUPOBAHHIO Yy  OOydarolIMXcs
MaTeMaTHYeCKOro ammapara, HeoOXOJAMMOTO s pEelIeHUs 3aJad MaTeMaTHKH, CMEXHBIX
NPEIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00I11ero 00pa3oBaHUs
yueOHBIH ~ MaTepuan TPYNIHPYETCs BOKPYr  palMOHAIBHBIX  BBIpaXKeHHWH.  Anredpa
JEMOHCTPHUPYET 3HAUEHUE MATEMAaTHUKH KaK S3bIKa JJIsi OCTPOCHUS MAaTEMaTHYECKUX MOJIENEH,
ONMCAHMS MPOLIECCOB M SBJICHUN peasbHOro Mupa. B 3amaunm oOydeHus anreOpe BXOIAT Takke
JanbHellee pa3BUTHE aJTOPUTMHUECKOTO MBIIIJIEHHUS, HEOOXOAMMOro, B YaCTHOCTH, JUIS



OCBOCHHSI Kypca WH(POPMATUKHA, ¥ OBJIAJCHUEC HABBIKAMH JCIYKTUBHBIX PACCYXICHHI.
[IpeoOpazoBanre CHMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHHUS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conmepxxanne  (QyHKIMOHAIbHO-TpaUYecKOl  JMHUM  HAIENIEHO Ha  MOJy4eHHUe
00yJaroNMMUCs 3HAHUH 0 QYHKIUAX KaK BaXHEHIIEH MaTeMaTHYECKOW MOJIETH ISl OTICAHHUS
U HCCIEJIOBAHUSI Pa3HOOOPA3HBIX IMPOIIECCOB M SBJICHUN B Ipupojae u odmecTse. M3ydenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOYdYaIOIIMXCS YMEHHS HCIIOJIb30BAaTh pPa3judHbIC
BBIPA3UTEIBHBIE CPEJCTBA SI3bIKA MAaTEMAaTUKW - CIOBECHBIC, CHUMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (hOpMHpOBAHHUE TIPEIICTABICHUA O POJIM MAaTEMATHKH B Pa3BUTUU IIHBHIN3AIIAN
Y KYJIbTYPBI.

CornacHo yuyeOHOMY IIaHy B 7-9 Kiaccax u3ydaeTcsl yueOHbI Kypc «Ayredpay, KOTOpPbIT
BKIIIOYAET CIIEAYIONIME OCHOBHBIC pa3feibl colepkaHus: «Uucna ©  BBIYHACICHUS,
«AnredpanyecKue BRIPAKEHUS», «YpaBHEHUS U HEPABEHCTBAY, «DYHKITUN.

OO6miee yncI0 YacoB, pEKOMEHIOBAHHBIX ISl H3ydeHUs ydeOHOro Kypca «Anredpay, - 306
yacoB: B 7 kiacce - 102 yaca (3 yaca B HEJeIN0),

B 8 kiacce - 102 ygaca (3 yaca B HEJIEINIO),
B 9 kiacce - 102 ygaca (3 yaca B HEZICIIO).

CopepxaHue obyueHus B 7 Knacce.

Yucyia v BLIYHCTICHUS.

Jpo6u OOBIKHOBEHHBIE U JIECATUYHbIE, IEPeXo] OT OAHON (OpMbI 3amucu Apodei K Ipyroiu.
[TonsiTHEe panMoOHANbHOIO YHMCIA, 3allUCh, CPABHEHHE, YHOPSAJOUYMBAHUE PALMOHATIBHBIX YHCEL
ApubmMernueckne ACHCTBUS C palMOHAIBHBIMUA YHCIaMU. PemieHwe 3amad W3 peasbHOU
MIPaKTUKU Ha YacTH, Ha APOOU.

CreneHp ¢ HaTypalbHBIM IMOKa3aTeJIeM: OIpeneieHre, Mpeodpa3oBaHue BHIPAXKEHUN HA OCHOBE
ompezeneHus, 3anuch 60abuX yrces. [IponenTsl, 3anuch NPOLEHTOB B BHUIE IpoOU U IpoOu B
BHJIE IPOIIEHTOB. Tpy OCHOBHBIE 33/1a4l HA MIPOLIEHTHI, PELICHHE 3a/1a4 U3 PEaIbHON MPAKTUKH.
[IpumeHeHue NPU3HAKOB ACTUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATYpaIbHBIX YUCEIL.
PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsiMasi U 0OpaTHAst MPOTIOPIUOHAIBHOCTH.
AJiredpanyecKkue BbIpPasKeHUsI.

[lepemenHble, 4YHCIOBOE 3HAUYEHHWE BBIPAKEHUS C TMepeMeHHOW. JlomycTuMble 3Ha4YEHUS
nepeMeHHbIX. [IpeAcTraBneHue 3aBUCHMOCTH MEXAY BEIHYMHAMHU B BuUIE (DOPMYIBL.
Boruncnenus no ¢opmynam. [IpeoObpazoBanne OyKBEHHBIX BBIPa)KEHUI, TOKIECTBEHHO PaBHbBIE
BBIPKEHUS, MPaBUIa MpeoOpa3oBaHUsl CyMM M MPOU3BEIECHUH, MpaBHUiia PACKPBITUA CKOOOK U
MIPUBEACHUS MTOJOOHBIX CIaraeMbiX.

CBOJCTBA CTENIEHHU C HATVPAJLHLIM IOKA3aTeJaeM.
OpnHounenbsl W MHorouwieHsl. CrteneHb MHoOrowieHa. ClloXeHue, BbIYMTaHUE, YMHOXKEHUE

MHOT04I€HOB. POPMYJIBI COKPAILEHHOIO YMHOKEHHMs: KBaJIpaT CyMMBbl M KBaapaT Pa3sHOCTH.
®opMyiia pa3HOCTH KBagpaToB. Pa3noxkeHrne MHOTOWIEHOB HA MHOXKUTEIH.

YpaBHeHUS U HEPABEHCTBA.

VYpaBHeHHe, KOPEHb YypaBHEHHUs, INpaBWwia NpeoOpa3oBaHUs YpaBHEHHUS, PABHOCHUIBHOCTD
YPaBHEHUM.

JInHeliHOE ypaBHEHUE C OJHOM IEPEMEHHOM, YHCIO KOPHEH JIMHEWHOIO ypaBHEHUS, PEILICHUE
JTUHENHBIX ypaBHeHHH. COCTaBJIEHHE YpaBHEHMiIl IO YCIOBHIO 3ajaud. PemeHue TeKCTOBBIX
3a/1a4 C IIOMOIIBIO YPABHEHUN.

JIuneitHOe ypaBHEHHE C JABYMsI NepeMeHHbIMH M ero rpa¢uk. Cucrema IBYX JMHEHHBIX




ypaBHEHHUH C JBYMS NEpeMEHHbIMH. PeleHue cucteM ypaBHEHHH CHOCOOOM IOJICTAHOBKH.
[Ipumeps! perieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHMI.

DYHKIUMN.

Koopaunara touku Ha npsmoi. Yucnossle IpoMeXyTKU. PaccTosiHue Mexay IBYyMs TOYKaMH
KOOPAMHATHOU IIPSAMOIA.

[IpsimoyronbpHas cuctema koopauHatr, ocu Ox u Oy. Abcuucca M OpAuHATa TOYKM Ha
KoopAMHATHOM TuiockoctH. [IpumMeps! rpadukoB, 3amaHHbIX (opmyrnamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTell. [lonstue pynkumu. ['padux Gyrxmum. CoiicTBa

¢bynkuuii. Jlunelinas gynkums, e€ rpaduk. ['padux dynxkumn V~\*\. I'paduyeckoe pemenue
JIMHEWHBIX YPAaBHEHUHN U CUCTEM JIMHENHBIX YPAaBHEHUI.

CopepxaHue obyueHus B 8 knacce.
I'II/IC.J'Iil MU BBIYUCJICHUSA.

Ksagpatueiii kopenb wu3 uyucna. [lonarue o0 wuppanwoHambHOM uwmcie. JlecsaTHUHbBIC
MPUOIMKEHHST UppalMOHATBHBIX unces. CBOMCTBAa apu(METHUECKIX KBAJPATHBIX KOPHEH M MX
MPUMEHEHHE K TMPeoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUM W BBIYUCICHUSM. JlelWCTBUTEIbHBIC
YHUCIIA.

CreneHsb c 1enbIM Mokasaresnem 1 €€ cBoiicTBa. CTaHgapTHas 3alUCh YHCIA.

AJsredOpanyeckue BbIpa:KeHHsI.

KBanpatublii TpéxusieH, pa3aoKeHHe KBapaTHOTO TPEXUWIeHA HA MHOKHUTEIIH.

AnrebOpanveckas apoob. OCHOBHOE CBOMCTBO anreOpandeckoil aqpodu. CrokeHue, BEIYUTAHHE,
YMHOKEHUE, JieleHue anredpandyeckux JApobOei. PanuoHanbHble BBIpOKEHUS M HX
npeoOpazoBaHHUeE.

YpaBHeHUS U HEPABEHCTBA.

KBagpatHoe ypaBHeHHe, GpopMylia KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema Buera. Pemenue

YpaBHEHUH, CBOAALIMXCS K JMHEHHBIM M KBajpaTHbIM. [IpocTeiimue npoOHO-pannoHaIbHbIE
YpaBHEHHS.

I'papuueckass uHTEepHpeTanys YpaBHEHHH C JABYMs HEPEMEHHBIMM M CHCTEM JIMHEHHBIX
ypaBHEHUH C JABYMs INepeMeHHbIMHU. [IpuMepbl pemieHus cucTeM HEeNMHEHHBIX ypaBHEHUH ¢
JBYMS IEPEMEHHBIMHU.

Perienue TekcTOBBIX 3a1a4 anreOpandyeckuM CrocoOoM.

YucnoBble HEpaBeHCTBA U UX CBoiicTBa. HepaBeHCTBO ¢ 0HOM mepeMeHHOW. PaBHOCHIBHOCTD
HepaBeHCTB. JInHeliHble HepaBeHCTBa ¢ 0/1HOM nepeMeHHOM. CUcTeMBbl JIMHEHHBIX HEPABEHCTB C
OJTHOW TIEPEMEHHOM.

DYHKIUH.

[Tonstue ¢ynkuun. OOMAcTb ONpenieNeHuss U MHOXXECTBO 3HaueHui ¢yHkiuu. CrocoObl
3aaHus QyHKIIHA.

I'padpux ¢pynkumuu. Yrenue cBoiicTB ¢yHkuuu no e€ rpaduxy. [Ipumeps! rpadpukoB ¢GyHKuui,
OTPaKaIOIIUX pealibHbIE MPOLIECCHI.

OyHKIMH, OMUCHIBAIONINE MPSMYIO M 0OpaTHYIO MPOMOPIMOHAIBHBIE 3aBUCUMOCTH,

ux rpaguku. OyHKIMM y = X, y = x°
CHCTEM YpaBHEHH.

, ¥y, y=\x\. I'padmueckoe pelmieHne ypaBHEHUU WU

CopepxaHue obyueHusa B 9 knacce.

Yucja 1 BLIYUCICHHUS.




ParnmonanbHble Yncia, UppanuoHaIbHBIE YHCIa, KOHEYHbIE U OCCKOHEYHBIE JECATUYHBIC IPOOH.
MHOXECTBO ACHCTBUTEIBHBIX YHCEN, IEHCTBUTEIbHBIE YUCIIA KaK OCCKOHEYHBIC IECATHUYHBIC
npoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JICHCTBHUTENBHBIX YHCEN U
KOOPAMHATHOU IIPSIMOM.

CpaBHeHHUE IEHCTBUTEIBHBIX YUCEl, apu(METHIECKHE ACHCTBUS C JCHCTBUTEILHBIMU YNCIIAMH.
Pa3zMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, JJIUTEILHOCTh IPOLIECCOB B OKPYXKAIOLIEM MUPE.
[TpubnmxEénHOE 3HAYCHNE BEIMYHMHBI, TOUHOCTH mpuOmmxenns. Okpyrienue uucen. [puknaka
U OLICHKA pe3yJIbTaTOB BBIUMCIICHUH.

YpaBHeHuUsI U HePaBEHCTBA.

JInneiiHoe ypaBHeHue. PelieHne ypaBHEHNM, CBOAIINXCS K IUHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHMI, CBOIAIIMXCA K KBaJApaTHBIM. bHKBajgpaTHoe
ypaBHeHuE. [IpuMepbl pelieHuss ypaBHEHH TPEThbEd U YETBEPTON CTENEHEH pa3jloKEHUEM Ha
MHOKHUTENH.
Pemenne npoOHO-paliOHANBHBIX ypaBHEHUM. PelieHne TEKCTOBBIX 3a/ad alredpandyecKum
METOJIOM.
VYpaBHeHHE ¢ IByMs EpeMEHHBIMU U ero rpaduk. Pemenne cuctem AByX JTUHEHHBIX YpaBHEHUM
C JIByMs NEpEMEHHBIMM. PerieHue cucreM JByX ypaBHEHMI, OJTHO U3 KOTOPBIX JIMHEWHOE, a
Ipyroe - BTOpoil cremeHu. [paduyeckas WHTEpPHpETAUs CUCTEMBI YpPaBHEHHUH C JBYMS
MEPEMEHHBIMU.
Pemrenne TeKCTOBBIX 33729 aNTreOpandecKuM CIIOCOOOM.
YucnoBble HEPABEHCTBA M KX CBOMCTBA.
Pemienne JnMHEMHBIX HEPABEHCTB C OJHOM MEpeMEHHOW. PemeHune cucTeM JMHEHHBIX
HEpPaBEHCTB ¢ OAHOW mepemeHHOW. KBaaparHeie HepaBeHcTBa. ['paduueckas HMHTEpIIpETaIUs
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.
DYHKIUMN.
Ksanparuunas ¢yukuus, e€ rpaduk u cpoiictsa. [lapabona, kKoopauHATHI BEPUIMHBI TapadoJIbl,
OCb CUMMETpPHH 11apadoIbl.
Naa, ¥Y=Y= JIx+by = y=xX,y=1a[x y=\x\
I'paduku pyskmmm:
U UX CBOMCTBA.
Yucnossle MOCIEI0BATENBHOCTH U IPOTPECCUU.
[loHdaTHEe YMCIIOBOM TOCIIENOBATENBHOCTH. 3aJaHUE IOCIEAOBATEIIBHOCTH PEKYPPEHTHOM
bopmynoit u popmyIoit n-couneHa.
Apudmernueckas U reoMmerpuueckas mnporpeccuud. PopMysbl #-TO 4WieHa apuPMeTHUYecKor u
F€OMETPUUECKOU MPOrpeCcCuii, CyMMBbI IIEPBbIX 7UJICHOB.
N300paxkeHue dYiIeHOB apu(PMETHUECKOM W TeOMETPUYECKOM Mporpeccuid TOYKamMHu Ha
KOOPAMHATHOU MIOCKOCTH. JIMHENWHBIN 1 3KCOHEHIIMAIbHBIA POCT. CI0KHBIE MPOUEHTHI.
[IpenMeTHbIe pe3yabTaThl OCBOCHUS MIPOTPaMMBbI YI€OHOTO Kypca « Anredpay.

Ilpeomemmnoie pe3ynvmamyl 0c60eHUA RPOZPAMMBL YUeOHO20 Kypca

K KOHUY 00yuenua 6 7 Knacce.

1) Yucna u BEIUMCIICHUS.

2) BBIMONHATH, coueTas YCTHBIE M MHUCHMEHHBIE MPUEMBI, apuPMETHYEeCKUE IEHCTBUS C
paIoHaIbHBIMU YHCIIAMHU.

3) HaxomuTh 3HAYEHUS YHCIOBBIX BBIPAKECHUN, MPUMEHATH Pa3HOOOpa3HBIE CHOCOOBI U
NpUEMBI BBIYHCIICHUSI 3HAUYEHUI APOOHBIX BBIPAKEHUH, CONEPIKAIUX OOBIKHOBEHHBIE U
JeCSITUYHBIE TPOOH.



4) IlepexoauTb OT OJHOW (OPMBI 3aIMCU YUCEN K ApYroi (mpeoOpa3oBBIBATH NECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECSITHYHYIO IpO0OB).

5) CpaBHHMBaTh U yNOPSAOYMBATH PALlMOHAIbHBIE YHCIIA.

6) OxpyrasaTh yucia.

7) BBINOIHATE IPUKUIKY U OLEHKY pe3yibTaTa BBIYHCICHUN, OLICHKY 3HAYEHHMM YMCIIOBBIX
BbIPAKEHUH. BBINONHATH NEMCTBUS CO CTENEHAMHU C HATYPaJbHBIMU [TOKA3aTEISIMHU.

8) IlpumeHsATh NpU3HAKH JIETUMOCTH, Pa3I0KEHUE HA MHOKUTEIHN HaTypaJIbHbIX YHCEI.

9) Pemiath npakTUKO-OPUEHTHUPOBAHHBIE 337auyd, CBA3aHHBIE C OTHOIIEHUWEM BEJIUYMH,
[PONOPLUOHAIIBHOCTbIO ~ BEJIMYUH, MPOLEHTAMU, HWHTEPHPETUPOBATh  PE3YJIbTATHI
pelieHys 3a7a4d ¢ y4éTOM OrpaHUYEHHH, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpPUBAEMBIX
00BEKTOB.

10) AnreOpanueckue BbIpakeHHUS.

11) Ucnonp3oBaTh anreOpanveckyro TEPMHUHOJOTUIO U CHUMBOJIUKY, NpPHUMEHATH €€ B
MpoLiecce OCBOEHUS y4eOHOT0 MaTepuania.

12) HaxonuTh 3HaueHus: OyKBEHHBIX BbIpaKEHUH MU 3aJaHHBIX 3HAUECHUSAX TE€PEMEHHBIX.

13) BeinoaHsaTh IpeoOpa3oBaHus LENO0T0 BEIPaXEHUSI B MHOTOUJIEH IPUBEIEHUEM MOI00HBIX
ClIaraeéMbIX, paCKpbITHEM CKOOOK.

14) BoInonHATh YMHOKEHUE OJIHOWIEHA HAa MHOTOYJIEH M MHOrO4WiIeHa Ha MHOTOYJIEH,
MPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

15) OcymiecTBIsITh pa3ioKeHHE MHOTOWICHOB HAa MHOXKHUTETH C MOMOIIBIO BBIHECEHUS 3a
CKOOKM 0OIlero MHOXUTEN, TPYNIUPOBKH CJIaraeMblX, MpUMEHEHUs (HopMya
COKPAILLIEHHOI'O YMHOEHUS.

16) [IpumenaTp mnpeoOpa3oBaHWs MHOTOWICHOB Ui PEIICHHWS Pa3IMYHBIX 3a7ad U3
MAaTE€MAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEaJIbHOMN MPAKTHKHU.

17) Ucrionp30BaTh CBOMCTBA CTENEHEH ¢ HATYpaIbHBIMU MOKA3aTeIISIMU TSI Pe0Opa3oBaHuUs
BBIPAKCHUM.

18) YpaBHeHHs 1 HEpABEHCTBA.

19) Pemiate nuHelHbIE YpaBHEHHsI ¢ OJHOM NEPEMEHHOM, MPUMEHss IpaBWiIa Mepexoja OT
HCXOJIHOTO YPAaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, ABISETCSA JU YUCIO KOPHEM
YpaBHEHHUSI.

20) [IpumensaTs rpadudecKkie MeTOAbl PH PEIICHUN TMHEHHBIX YPABHCHUH B KX CUCTEM.

21)IlogOupaTe mpuMepbl Tap YHUCEN, SBIISIONIUXCS PEIICHHEM JIMHEWHOTO YpPaBHEHHUS C
JBYMSI [IEPEMEHHBIMU.

22) CtpouTh B KOOPJAMHATHOW TUIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C JIBYMsI
MIePEMEHHBIMHU, MOJIb3YACh IPapUKOM, TPUBOIUTH IPUMEPHI PEIICHHS YPAaBHEHUSI.

23) PemaTte cucTeMbl JBYX JIMHEHHBIX YPaBHEHUW C JBYMs INEPEMEHHBIMH, B TOM YHCIIE
rpapuyecKy.

24) CocraBiiATh W peuiaTh JIMHEWHOE YPABHEHUE WJIM CHUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBHIO 3aJaul, HWHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1auu
MOJY4YEHHBIN pe3yibTart.

25) @yHKIuUN.

26) U300paxaTh Ha KOOPAMHATHOW TMpsIMOM TOYKH, COOTBETCTBYIOLIME 3aJlaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, WHTEpBaJbl, 3alUChIBATh YHUCJIOBBIE MPOMEKYTKH Ha
aJreOpandeckoM si3bIKe.

27) OTmMeuaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpAWHATaM, CTPOUTH
rpaduku JuHeHbIX pyHKIui. CtpouTs rpaduk GyHkuuu;; = [X|.

28) OnuceiBaTh C MOMOINBIO (YHKIMH HM3BECTHBIE 3aBHCUMOCTH MEXAY BEIMYMHAMM:
CKOPOCTb, BPEMsI, PAacCTOSIHHE, 1I€HA, KOJIMYECTBO, CTOMMOCTb, INPOU3BOIUTEIBHOCTD,
BpeMmsi, 00bEM pabOTHI.

29) HaxoauTh 3HaueHue (PyHKIIMU MO 3HAYEHHUIO €€ apryMeHTa.

30) [Tonnmats rpaduyeckuii cnocod MpeacTaBiIeHHUs W aHaIu3a MHPOPMALUH, U3BIEKATh U



WHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEATBHBIX MPOLECCOB M 3aBUCUMOCTEH.
Ilpeomemmnvie pe3ynvmamol 0C60eHUA NPOZPAMMDBL Y4EOHO20 Kypca

K KOHUY o0yuenus 6 8 Kuacce.

1) Ywmcna v BEIYUCIICHUS.

2) Hcnonb3oBaTh HayajlbHbIE NPEJICTABICHUS O MHOXKECTBE JCHCTBUTENBHBIX YUCEN IS
CpaBHEHMsI, OKPYIJICHHS] U BBIYMCICHUH, N300pakaTh ACHCTBUTEIbHBIC YHCIA TOYKAMH
Ha KOOPAMHATHOMU IIPSIMOM.

3) IlpumeHsaTh noHATHE apU(METUUYECKOIO KBAJPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIC
KOPHH, HCIIOJNB3YyS TPU HEOOXOIUMOCTH KAJIBKYISATOP, BBIOJIHATH MPEOOpa3OBaHUS
BBIPAKEHUH, COZiepKalMX KBaJApaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

4) Hcnonp3oBaTh 3amucu OOJIBIIMX W MajbIX YKCEN C MOMOIIbIO AECATUYHBIX ApoOed u
crenene yucina 10.

5) AnreOpanyeckue BbIpayKEHUSI.

6) IlpuMeHATH MOHSATHE CTENEHH C IEJbIM I10Ka3aTeleM, BBINOJHATh IMPeoOpa3oBaHUs
BBIPAKEHUH, COZEpKAIUX CTENEHU C LIEJIbIM TOKa3aTeJIEM.

7) BBINOTHATH TOXAECTBEHHBIE NMPEOOpPA30BaHUS PALMOHAIBHBIX BBIPAXKEHUH HA OCHOBE
MpaBUJI JEHCTBUIM HAaJl MHOTOWIEHAMHU U alreOpandyecKuMu JpoOsiMH.

8) PackiagpiBaTh KBaJpaTHBIN TPEXWIEH HA MHOXKHUTEIN.

9) Ilpumensats mnpeoOpa3oBaHUS BBIPAKEHUN JJS pEHIeHHs] pa3iMuHbIX 337ad U3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPaKTHKU.

10) YpaBHeHHUs 1 HEpAaBEHCTBA.

11) Pemate nuHeWHbIE, KBaIpaTHBIE YPABHEHMS U PallMOHAIBHBIC YPAaBHEHUS, CBOJAIINECS K
HUM, CCTEMBI JIBYyX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

12) IlpoBoANTE MPOCTENIIINE UCCIEAOBAHNS YPABHEHU U CUCTEM YPABHEHHMI, B TOM YHUCIIE C
MpUMEHEeHHEeM TpadudyecKiX MpeAcTaBieHui (yCTaHaBIMBATh, UIMEET JIU YPaBHEHHUE WM
CUCTEeMa YpaBHEHUU pellleHus], €CJIU UIMEET, TO CKOJIbKO, U poyee).

13) [lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3a1adyv K €€ anreOpandecKol MOJIEIH C
IIOMOIIIBI0 COCTaBJICHHMSI YPAaBHEHHUS WJIM CHCTEMbl YPaBHEHMI, WHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ MOJIyY€HHBIA PE3YIIbTAT.

14) IlpyumMeHTh CBOKMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHM S, OLICHKH, PEIlIaTh JUHEHHbIC
HEpaBEHCTBA C OJITHOM MEPEeMEHHOM U MX CHUCTEMBbI, J1aBaTh rpaQUuecKyl0 WILTIOCTPALIUIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

15) ®ynkuu.

16)IlonumMate ¥ UCHOJB30BaTh (PYHKIMOHAIbHbIE TOHATHS U  A3BIK  (TEPMUHBI,
CUMBOJIMYECKHE 0003HA4YeHMsI), ONpEeAeNATh 3HaueHHe (QYHKIUH TO0 3HAYCHHUIO
apryMeHTa, ONpeAeNsaTh CBOWCTBA (PYHKIMH 1O €€ rpaduKy.

17) Ctpouts rpaduku 3ieMeHTapHbIX (PYHKIUH BUIA:

1)Y=V =x3VY=x%Y =1[x, y=\x\" , OmUCHIBAaTh CBOICTBA YUCIOBOI (PYyHKIIHHU IO €€
rpaduky.

IIpeomemuvie pe3yibmamosl 0C60ECHUS NPOZPAMMDBL YHEOHO20 Kypca
K Konuy ooyuenus ¢ 9 kuacce.

1) Yucna v BEIUMCIICHUS.

2) CpaBHHMBaTh U YNOPSAAOUYMBATh PALIMOHAIBHBIE U UPPALIMOHAIbHBIC YHCIA.

3) BeomonHATh apudMeTHyecKre AeHCTBHS C PallMOHAIBHBIMY YHCIIaMH, COYeTasi YCTHBIE U
MIICBMEHHBIE TPUEMBI, BBITIOJIHATH BBIYUCIICHHS C UPPALMOHAIBHBIMU YU CIIAMHU.

4) HaxoauTb 3Ha4Y€HHUS CTENEHEN C LEJIBIMU NOKA3aTEIIMHU U KOPHEH, BBIUNCIIATh 3HAUECHU S
YHCIIOBBIX BBIPAXKEHUH.

5) OxpyrasaTe OEHCTBUTENBHBIE 4YMCIIA, BBINOJIHATH NPUKHUIKY pE3yjbTaTa BBIUYHCICHHM,
OILICHKY YHCJIOBBIX BBIPQ)KEHUH.

6) YpaBHEHUS U HEPABEHCTBA.



7) Pemiate nuHEWHbIE W KBaJpaTHbIC YypaBHEHUsS, YPABHEHHUS, CBOJSAIIMECS K HUM,
npocTeiinre JpoOHO-palOHaIbHbIC YPAaBHEHHUS.

8) PewmaTh cuCTEMBI BYX JMHEMHBIX YPaBHEHUH C ABYMs IIEPEMEHHBIMU U CHUCTEMBI JABYX
YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBIIACTCS JIUHEHHBIM.

9) Pemarp TEKCTOBBIE 3aJaudl alNreOpanvecKuM CIIOCOOOM C TIOMOUIBIO COCTABIICHHS
YPaBHEHUS UM CUCTEMBI JIBYX YPABHEHUH C JBYMS IIEPEMEHHBIMH.

10) IlpoBoauTh mpocreiiiire ucciae 0BaHusl ypaBHEHUN U CUCTEM ypaBHEHHI, B TOM YHUCIIE C
MpUMEHEHHEM T'pauUyecKUX MpeAcTaBIeHUN (YCTaHABINBATh, UMEET JIU YPABHEHHUE WM
CUCTEMAa YPaBHEHUH pEILIeHUs], €CJIU UMEET, TO CKOJIbKO, U IpoUee).

11) Pemrate nuHEiHBIE HEPAaBEHCTBA, KBaJApaTHBIC HEPABCHCTBA, HM300pa)kaTh pEHICHHE
HEPABEHCTB Ha YMCJIOBOM MPAMOM, 3aIIMCHIBATH PEUICHUE C IIOMOLIBIO CHMBOJIOB.

12) Pemiath cuctembl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE

13) kBagpaTHOE HEPABEHCTBO, M300pakaThb pEIIEHHE CHUCTEMbl HEPABEHCTB Ha YHCIOBOU
IIPSIMOM, 3aITMCHIBATH PELIEHUE C IIOMOIIIBIO CUMBOJIOB.

14) icnonp30BaTh HEPABEHCTBA IIPU PELLICHUH Pa3IMYHbIX 3a/1a4.

15) ®ynkuun.

16) Pacnio3naBaTh ()yHKIIMM M3y4eHHBIX BUJOB. IloKa3pIBaTh cXeMaTHUECKU PACIOJIOKEHUE
Ha KOOPJMHATHOM MI0CKOCTH TpaduKoB GYHKIMHI BUAA:

17 y=9x, y=Ax+Db,y= y=aX2+bX+C,y=X2y="y="9

18) B 3aBUCHMOCTH OT 3Ha4€HUH KOAIPPHUIINEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

19) Ctpouth U u300pa’kaTh CXeMaTHYECKH Tpa@UKu KBaJIpaTUYHBIX (YHKIHMH, OMHCHIBATH
CBOMCTBA KBAJPATHYHBIX (PYHKIMH 10 UX Tpadukam.

20) Pacrio3naBath  KBagpatuuHyro (yHKOHIO 10  (QopMmyne, TNPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHOU KU3HU, PU3UKH, TEOMETPHUU.

21) YucnoBble OCIEA0BATEILHOCTH U MPOTPECCHUU.

22) Pacrio3HaBaTh apu(PMETHIECKYIO U TEOMETPUUECKYIO TIPOTPECCHH MPH Pa3HBIX CIIOCO0aX
3a/1aHMUS.

23) BBITIOIHATE BBIYMCIICHHS C HCIOJIB30BaHHEM (OPMYJT N-TO 4wieHa apupMETUYECKOH U
F€OMETPUYECKOU MPOrpeccuii, CyMMBbI IIEPBBIX I WICHOB.

24) I300pakathb 4JieHbI IOCIEI0BATEIbHOCTA TOYKaMU Ha KOOPAMHATHOM IJIOCKOCTH.

25) Pemiate 3a7auu, CBsI3aHHBIE C YUCJIOBBIMH MOCIIEAOBATEILHOCTSAMU, B TOM YHCIIE 337a4u
13 pealbHOM JKU3HHU (C UCTIOJIb30BAaHUEM KAJIbKYISATOPA, HU(PPOBBIX TEXHOJIOTHUI).

TEMATHYECKOE IINTAHUPOBAHHUE
7 KUIIACC

KoanuecTBO 4acos

HaumeHoBaHue pa3aesioB U TeEM

Ne n/m
NporpaMmabl Bceero

Kontpoabubie | IlpakTHnueckue
padoThI padoThI

Yucnaa ¥ BEIYUCICHUS.
PanmoHansHEIC UKCIa

2 AnreOpandeckue BbIpaXKeHUs 27 1
3 YpaBHEHHs M HEPABEHCTBA 20 1
4 Koopaunats! u rpaduku. 24 1
DOyHKIMHU
5 [ToBTOpeHue u 06001IeHNE 6 1
OBLIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOI'PAMME

8 KIIACC




KoanuectBo yacos
Ne o/ HaumenoBanmue pa3iesioB U TeM K i
e nporpaMMBI Beero OHTPOJIbHBIE pPaKTH4YeCKHe
padoThI padoThI
Yucna v BBIUYKCIICHHUS.
1 15
KBagparHsle KopHU
’ UYucna u BerunciieHus. CTenexs ¢ 7
LIEJIbIM IIOKa3aTelIeM
3 AnreOpandecKue BRIPaKCHHUS. 5 1
KBagpatHslii TpEXuieH
Anrebpandeckue BbIpaKEHHUSL.
4 15 1
Anrebpandeckas 1poOb
YpaBHEHHs 1 HEPABEHCTBA.
5 15 1
KBagparHble ypaBHEHUS
6 YpaBHEHHs 1 HEPABEHCTBA. 13
Cucremsl ypaBHEHU I
VYpaBHEHHUS 1 HEPABEHCTBA.
7 12 1
HepaseHnctBa
8 OyHkMu. OCHOBHBIE IOHATHS 5
9 Oynkuuu. Yucaosble GyHKINUN 9
10 [ToBTOpenue u o6obImIEeHNE 6 1
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOI'PAMME
9 KITIACC
KoaunyecTBo yacoB
No 1/ HaumeHoBaHUe pa3/iejioB U TeM K n
e nporpaMmb Beero OHTPOJIbHbIE PaKTHYECKHUe
padoThI padoThI
1 Uucna v BBIUUCIIEHUS. 9
JlelcTBUTEIbHBIC YHCIIa
’ VYpaBHEHHUS 1 HEPABEHCTBA. 14 1
YpaBHEHUs C OJIHOM NTEePEMEHHOM
VYpaBHEHHUS 1 HEPABEHCTBA.
3 . 14 1
Cucrembl ypaBHEHUI
VYpaBHEHUS 1 HEPABEHCTBA.
4 16 1
Hepagencrtpa
5 OyHKINU 16 1
6 HucnoBble MTOCIEN0BATEIBHOCTH 15 1
7 [ToBTOpEeHnue, 060061IeHNE, 13 1
CUCTEMAaTH3alMs 3HAaHUM
OBIIEE KOJIMYECTBO YACOB ITO 102 6 0

I[TPOTPAMME
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