MYHUINITAJIBHOE BIO/KETHOE OBIMEOBPA3OBATEJIBHOE YUYPEXJIEHUE
YYPOBUYCKASA CPEJHSASA OBIIEOBPA3OBATEJIBHAS HIKOJIA

AHHOTanMs K padoyeil mporpamme
yueOHoro npeaMera «AJredopa» aasa /-9 kjaaccon

Pabowas mporpamma yueOHOro mpenMera «AinreOpa» o00s3aTelnbHON TNpeAMETHOH obiacTu
«MaremaTuka U HWHPOpPMATHKA» SBISETCS YacTbIO OCHOBHOHM 00pa3oBaTeNbHON MpPOrpaMMbl OCHOBHOTO
obmiero oopazosanust (OOIT OOO) MBOY Uyposuuckoit COLL, pazpaboTana B COOTBETCTBUH C TyHKTOM 32.1
dI'OC 0O00-2021 nHa ocHoBe PI'OC OO00-2010r. 1 [TOOIT OOO0-2020r. Pabouas nporpamma 1o yaeOHOMY MpeaMeTy
«Anrebpa» i 7-9 knaccos npuBeacHa B coorBeTcTBUE ¢ DOIT OO0 u ®PII mo anredpe B yacTu comepkaHus
00y4eHHS M TUIAHUPYEMBIX Pe3yIbTaTOB OCBOSHUS MporpamMmbl Ha ypoBHe OO0 m peanmsyercs 3 roga ¢ 7 mo 9 kiacc.

[Tpu peanuzaumm pabodeld MporpaMMbl MO y4eOHOMY HpeaMeTy «Anredpa» HCHOIB3YIOTCS Y4eOHUKH,
BKJIrou€HHBIC B [Iprnoxenue No2 OITY-2022 (npukaz Munnpocsemienus Poccun ot 21.09.2022 N 858):

1. Anrebpa. 7 kiacc: ydeOHUK aiis oOmieoOpazoBarenbHbix opranuzanuii/ FO.H. Maxkaperues, H.T'.
Munatok, K.M. Hemkos, C.b. CyBopoBa; nox pea. C.A. TensikoBckoro — M.: [IpocBenienue
2. Anrebpa. 8 xmacc: yueOHHK aiisi obmeoOpa3oBatenbHbix opranmzanmii/FO.H. Maxkaperaes, H.I'.
Munatok, K.M. Hemkos, C.b. CyBopoBa; oz pea. C.A. TensikoBckoro — M.: [Ipocsenienue
3. Anrebpa. 9 xnacc: yueOHHK aiisi obmeoOpa3oBatenbHbix opranm3anmii/FO.H. Maxkaperaes, H.I'.
Munatok, K.W. Hemikos, C.b. CyBopoBa; nox pexn. C.A. Tensaxosckoro — M.: IIpocsenienue

Pabouast mporpamMma paspaboTaHa YIUTEIIMA MAaTEMAaTHKH IITKOJIBI B COOTBETCTBHM C IlotoskeHreM 0 pabounx
nporpaMmax U ONpeaAcCIdCT OpraHru3alnro O6paSOBaTCJIbHOﬁ ACATCIIBHOCTH YYUTCIIA B HIKOJIC IO IIPESAMETY «Aﬂre6pa».
Pabouas mporpaMmMa coIepKUT CIEAYIONINE CTPYKTYPHBIE 3JIEMEHTHI:

-1Ie7TM U3y4YeHUs y4eOHOro npeamera «Anredpay;

-MecTo y4eOHOro npeamera «Anredpa» B yueOHOM ILIaHE;

-coJiep>kaHue yueOHOro npeameTa « Anredpay;

-TUTAHUPYEMBIC PE3yJIbTaThl (JITYHOCTHBIC, METANPEAMETHBIC U TIPESIMETHBIC);

-TeMaTUYECKOE TUIAHMpPOBaHWE, CHOPMHpPOBAHHOE C Y4E€TOM  paboyeil mporpaMMbl BOCIIUTAaHUS U
BO3MOXKHOCTBIO uctoiab3oBanus JOP/LOP.

Pabouass mporpamma oOcyxkneHa Ha 3acemanuu [IIMO yumreneil mareMaTH4ecKOro IMKIA, MPUHATA
perieHreM regarorndeckoro cosera (mpotokosn Nel ot 29.08.2023r.), yrtBepkmeHa mpukazom rno MBOY
Yyposuuckoit COLL Ne29 ot 01.09.2023r. B kauecTBe yactu coaepxkanust OOIT OO0

Ha ocnoBe nmannoii mporpammbl yuutenem paspabateiBaetcss KTII B coorBerctBum ¢ Ilonoxenuem o
KaJIeHIapHO-TEMaTHYEeCKOM TUTAHUPOBAHHH 10 yU4eOHOMY mpeamery, Kypey, moayito. KTII paccmarpuBaetcs
Ha 3acenanun [IIMO u cornacyercs ¢ 3amecturenem o YBP.

Boinucka

U3 OCHOBHOI1 00pa30BaTe/IbHOI NPOrPAMMbI OCHOBHOT'0 00111er0 00pa30BaHus

PABOUYAS ITPOTPAMMA
y4eOHOro npeamera «Ajaredopa»
JIs o0y4uaromuxcs 7 - 9 kjiaccos
CPOK peanu3anuu 3 roaa

HEJU U3YUYEHUA YYEBHOI'O IPEJMETA «AJI'EBPA»

Lenssmu oOyueHuns maremaTuke B 7—9 kiaccax sIBISIOTCS: (YOPMUPOBaHUE LEHTPAIBHBIX MATEMAaTUYECKUX MOHATHI
(uucino, BeMMYUHA, FeoMeTpryecKas GUrypa, nepeMeHHas, BEpOsITHOCTh, (PyHKINSA), 00€CIIeUNBaIOINX TPEEMCTBEHHOCTD
U TIEPCIIEKTUBHOCTh MAaTEMaTHYECKOTO 00pa30BaHus 00yJaroIIXCs;

MoJBeIeHNE O0YJalOIMXCS Ha JOCTYTHOM ISl HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3H MaTEMaTHKH U OKPY KaIOLIET0O
MHpA, IOHUMaHNE MaTEMaTHKH KaK 9acTH o0IIel KyJbTypbl YeIOBEUECTBA,;

Pa3sBUTHE NHTEIUIEKTYAIBHBIX ¥ TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcsi, 03HaBaTeIbHOI aKTUBHOCTH,
HCCJIEIOBATEIbCKUX YMEHUH, KpUTUYHOCTH MBIIIJIEHHS, HHTEpeca K U3YUEHNI0 MaTeMaTHKH;
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(dhopMupoBaHue QPYHKIMOHATHLHON MAaTEeMaTHYeCKON TPAMOTHOCTH: YMEHHS PACIIO3HABATh NPOSBICHUS MAaTEMAaTHIECKIX
MOHSTHIA, OOBEKTOB U 3aKOHOMEPHOCTEH B PeaNbHBIX JKU3HCHHBIX CUTYAIHSX U TIPU U3YYEHUH APYTHX YIeOHBIX
MPEMETOB, POSIBIICHNS] 3aBUCIMOCTEH 1 3aKOHOMEPHOCTEH, (POPMYIMPOBATh UX HA SI3bIKE MATEMATHUKH M CO3/IaBATh
MaTeMaTHYECKUE MOJIEIH, IPIMEHATh OCBOSHHBIH MaTeMaTUYEeCKHUI ammapaT JIsi pelIeHus MPaKTUKO-OPHEHTHPOBAHHBIX
3a/1a4, MHTEPIPETUPOBAThH U OIICHUBATH MOJTYICHHBIE PE3yIbTaTHI.

Uzyuenne anreOpsl obecrieunBacT pa3BUTHE YMEHHUs HaONIOAATh, CPAaBHUBATH, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHSI, CIIOCOOHOCTH apTyMEHTHPOBaHHO OOOCHOBBIBATH CBOM JICHCTBHS M BBIBOABI, (POPMYIHPOBATH
yTBepxkaAeHusa. OcBoeHHEe Kypca anreOpbl 00ecredrBaeT pa3BUTHE JIOTHYECKOTO MBIIMUICHUS OOYYalolIMXCs: OHHU
WCTIIONB3YIOT JEQyKTHBHBIE ¥ WHIYKTHBHBIE pacCyXKAeHHsd, 0000IIeHne W KOHKPETH3alHlo, a0CTparupoBaHuEe U
aHasoruto. O0y4yeHue anreOpe MpearoiaraeT 3HAYUTEIbHBIH O0BEM CaMOCTOSITEILHON JEATEILHOCTH O0YYaIOIIMXCH,
MO3TOMY CaMOCTOSITENbHOE PEeIlIeHHE 3a/1a4 SBJISIETCS peai3anneil 1esTeIbHOCTHOTO IPUHIUTIA 00yUeHHS.

B crpykrype mporpammbl y4eOHOro Kypca «AnreOpa» sl OCHOBHOTO OOIIEro oOpa3oBaHUS OCHOBHOE MECTO
3aHUMAIOT COJIEPKATEILHO-METOIMYECKUE JIMHUU: «YHWClla U BBIYMCICHUNY, «ANTeOpandeckue BBIPAKCHUSD),
«YpaBHEeHHs U HepaBeHCTBay, «PyHkuum». B xone m3ydeHus: yueOHOro Kypca 0Oy4aromMMCs IPUXOIUTCS JOTUYECKU
paccykaarth, HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH S3bIK. B CBS3M ¢ 3THM B IiporpamMMmy yueOHOTO Kypca «Airedpay»
BKITFOUEHBI HEKOTOPBIE OCHOBBI JIOTHKH, MTPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3Jiesiax MaTeMaTHYECKOro 00pa3oBaHus U
CHOCOOCTBYIOIIME OBJIAACHUIO O0YYalOUIMMUCS OCHOB YHHBEPCAJIbHOTO MaTeMaTHUECKOro si3bika. ConmepiKaTenbHOW U
CTPYKTYpHOU OCOOCHHOCTBIO Y4eOHOTO Kypca «Anredpay SBISETCS ero HHTErPUPOBAaHHBIN XapaKTep.

Conepxanne nwHHH «Yncna ¥ BBIYUCICHUS» CIY)KAT OCHOBOM JIJIsl JalbHEWIIEro M3Y4YCHUS] MaTeMaTHKH,
CIOCOOCTBYET pa3BUTHIO Yy OOYYaroOIIMXCS JIOTMYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS TOJIb30BaThCS
AITOPUTMAMH, & TaKXKe MPUOOPETCHUIO MPAKTUYECKHX HABBIKOB, HEOOXOIWMBIX JJISl TIOBCEIHEBHOM KM3HU. Pa3Butne
MOHATHA O YHCIEe HA YPOBHE OCHOBHOTO 00mero o0pa3oBaHHs CBS3aHO C PalMOHAIBHBIMH U HPPAlMOHAIHHBIMHU
yrciaMu, (OPMHPOBAHHEM TMPEJCTABICHUNA O ACHCTBHTEILHOM 4YHCIe. 3aBepIICHHE OCBOCHHUS YHCIOBOW JIMHUH
OTHECEHO K CpelHEMY 00IIeMy 00pa30BaHUIO.

Conepxanue AByX anreOpandecKux JIMHUH — «AnreOpandeckue BBIPRKEHUS» U «YpaBHEHUS M HEPaBEHCTBa»
cnocoOcTByeT (OPMHPOBAHHIO y OOyYaromMXcsi MaTeMaTHYeCKOro ammapara, HeoOXOAMMOro Uil pelieHHs 3amad
MaTEeMaTHKH, CMEXHBIX IPEAMETOB M TNPAKTUKO-OPHEHTHPOBAHHBIX 3amad. AnreOpa IeMOHCTpPHpPYET 3HadeHHE
MaTEeMaTHKH KaK sI3bIKa JUIS IOCTPOCHUSI MAaTEMAaTHUECKUX MOJIETIeH, OIMCaHus TPOIIECCOB U SIBIICHHUI peanbHoro Mupa. B
3agaun oOydeHHs anreOpe BXOAAT TaKKe NalbHEHIee pa3BUTHE aJITOPUTMUYECKOTO MBIIUICHHS, HEOOXOAWMOro, B
YaCTHOCTH, JIJIsl OCBOSHUS Kypca WHGOPMATHKH, U OBJIaJicHIE HaBBIKAMH JICyKTHBHBIX paccyxkiaenuid. [IpeoOpasoBanue
CHUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHHUS, CIIOCOOHOCTEH K MaTeMaTHUYEeCKOMY TBOPYECTBY.

Conepxxanue (yHKIIMOHAIbHO-Tpa(UUYSCKON JIMHUW HAIEICHO Ha IOJIy4eHHE OOYYaroIUMUCS 3HaHUN O (YHKIMSX
KaK Ba)KHEWIIeW MaTeMaTHYeCKON MOJeNu Ui ONMCAHWS W WCCIENOBAaHUS Pa3HOOOPA3HBIX IMPOIECCOB U SBICHUH B
mpuposie W obOmecTBe. M3ydeHne Martepuana CIOCOOCTBYET pa3BUTHIO y OOYYaOIIUXCS YMEHHS FHCIIOJIb30BaTh
pa3InvHbIe BBIPA3UTENBHBIE CPEACTBA S3bIKA MATEMATHKH — CJIOBECHbBIE, CHMBOJIMYECKHE, TpaduecKie, BHOCHT BKJIAJ B
(opMHpOBaHKE PEACTABICHUN O POJIM MATEMATHUKHU B Pa3BUTHH IUBIIN3ALNN U KyJIbTYPbIL.

CornacHo y4eOHOMY miaHy B 7-9 kiaccax u3ydaercs Y4eOHbBI Kypc «Anredpa», KOTOPBIM BKIIOYACT CIIEAYIOIIUE
OCHOBHBIC pa3lieNibl  cojepkanus: «Uuciaa W BBIYHCIEHHS», «ANTeOpanyecKhe BBIPOKEHHS», «YpaBHEHHS U
HEPaBEHCTBaY, « DYHKIIUNY.

MECTO YYEBHOI'O IPEJIMETA «AJI'EBPA» B YYEBHOM IIJIAHE

Ha m3yuenune yuebHOTO Kypca «Anredpa» otBoautcs 306 gacos: B 7 kimacce — 102 gaca (3 gaca B Hemenmo), B 8 Kiiacce —
102 yaca (3 gaca B Hezento), B 9 kiacce — 102 vaca (3 yaca B Henieno).

COJAEP)KXAHUE YYEBHOI'O IPEJIMETA

7 KJIACC

Yucaa u BHIYUCICHUSA

JlpoOu OOBIKHOBEHHBIC M JACCATHYHBIC, TIEPEXO0Jl OT OMHOM (OpMEI 3amucu apodeit k mpyroi. [loHATHE parmoHaIEHOTO
YHcia, 3aliCh, CPaBHEHHUE, YHNOPSIOYMBAHUE PALUOHAIBHBIX 4YuCeN. ApupMeTHUecKue ACHCTBHSA C palMOHAJIbHBIMU
yrciaMu. Perienue 3a1a4 u3 peanbHON NPaKTUKU HA YacTH, Ha IPOOH.

CreneHp ¢ HaTypajlbHBIM TOKa3aTeJeM: OIpeiesieHHe, MpeoOpa3oBaHme BHIPAXCHUH Ha OCHOBE OIIPEJIENICHNs, 3alvCh
Oosbix gucen. [IporeHTsI, 3anKch MPOIEHTOB B BUE ApoOW M poOW B BUE MPOIEHTOB. TpH OCHOBHBIE 33/1a4d Ha
MIPOLIEHTHI, PEIICHUE 3a/1a4 U3 PEaIbHOM MPAKTHUKH.

[IpuMmeHeHne NpU3HAKOB AETUMOCTH, PA3I0KEHNE HA MHOXKUTENIN HATYPaJIbHBIX YHCEIL.

PeanbHbIE 3aBHCUMOCTH, B TOM YHCIIE TIpSMasi B 0OpaTHas TPOMOPIIHOHAIBHOCTH.

AnredpanvecKkue BbIpaKeHUsl

IlepemeHnHBIe, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C MEPEMEHHOM. JlomycTuMble 3HaueHUs nepemMeHHbIX. lIpencraBieHue
3aBUCHUMOCTH MEXJY BeIMYMHAMH B BuIe (Gopmysbl. Beruucnenns mo Qopmynam. IIpeoOpazoBanne OyKBEHHBIX
BBIPXEHHIA, TOKJECTBEHHO PaBHBIC BHIPAKEHIS, IPABUIIA IPEOOPa30OBaHUS CYMM M ITPOU3BEICHU, MPaBUIa PACKPBITHS
CKOOOK U TIPUBEICHHS ITOTOOHBIX CIaraeMpIX.



CBo¥iCTBa CTENCHH C HATYPAIBHBIM MTOKa3aTeNEM.

OpnowneHsl ¥ MHorowieHbl. CrermeHb MHOTOWiIeHa. ClOKeHHe, BBIYMTaHHE, YMHOXKEHHE MHOTOWIEHOB. (DOpMyIbl
COKpaméHHOTO YMHOXKEHHSA: KBaJpaT CyMMBI W KBajapaT pasHocTd. DopMmyrna pa3HOCTH KBaapaToB. PasmoskeHue
MHOTOUYJICHOB HAa MHO>KUTEIH.

YpaBHeHHs1 M HEPABEHCTBA

YpaBHEHHE, KOPEHb YpaBHEHUS, ITpaBHiia MPeoOpa3oBaHusl YPaBHEHNUS, PABHOCHIBHOCTD YPaBHEHUH.

JIuHeliHOEe ypaBHEHUE C OAHOW NEPEMEHHOM, YHMCIO KOpPHEH JIMHEWHOI'O YpPaBHEHHUS, PELICHUE JIMHEWHBIX YPaBHEHUU.
CocraBneHne ypaBHEHHUH 110 YCIOBHIO 3a7jauu. PereHre TeKCTOBBIX 33124 C TOMOIIBIO YPaBHEHUH.

JluneitHoe ypaBHeHHE C JABYMs TepeMeHHbIMH W ero Tpaduk. CucremMa JAByX JHHEHHBIX YPaBHEHHUH C ABYMs
nepeMeHHbIMU. Perienne cucreM ypaBHEHUH CIIoCOOOM MOACTaHOBKH. [IpruMephl peleHus: TEKCTOBBIX 33729 C TTOMOIIIBO
CHCTEM ypaBHECHUIA.

DYyHKUNH

Koopaunnara Touku Ha mpsiMoii. UncaoBeIe MPOMEXYTKA. PaccTosiHIEe MeX Ty TBYMS TOYKaMH KOOPAMHATHOU MIPSIMOH.
[IpsmoyroneHas cucrema KoopauHat, ocu Oxu Oy. AOcrpcca U OpJuHaTa TOYKH HA KOOPAWHATHOM TUIOCKOCTH.
[Mpumepsr rpadukos, 3aganHbIX GopMmyiamu. UreHne rpadukoB peanbHbIX 3aBucuMocteil. [lonsrue ¢pynkumu. I'paduk
¢byukuuu. CpoiictBa dynkiwmii. Jluneiinas ¢byukims, eé rpaduk. I'padux dyakiuum y = |X|. T'paduueckoe pereHue
JIMHEWHBIX YPaBHEHUM U CUCTEM JIMHEHHBIX YpPaBHEHUH.

8 KJIACC

Yucaa n BHIYUCIEHUSA

KBanpatublii kopens u3 uncna. [lonsitue o0 mppaunoHanbHOM ymcie. JecATHUHblE TPUOIMKEHHUS WPPalrOHATBHBIX
yrcen. CBoiicTBa apu()METHIECKUX KBAAPATHBIX KOPHEH U MX MPUMEHEHHE K IPeo0pa30BaHUI0 YHCIOBBIX BBIPAXKCHUN U
BBIUKCIIEHUSIM. JleHiCTBUTENbHBIE YKCTIA.

CreneHsb ¢ 1[eTbIM TTOKa3zaTesieM U e€ cBoiicTBa. CTaHaapTHAs 3aMKCh YKCa.

Auaredpandeckue BbIPasKeHUs

KBanpatHsslii Tpéxumen, pa3iokeHue KBaIpaTHOTO TPEXUJIeHa Ha MHOKHUTEIH.

Anrebpandeckas a1poos. OCHOBHOE CBOIMCTBO anrebpandeckoit qpodu. CrnoxeHue, BEIUUTaHUE, YMHOKEHHE, IEJICHHE
anredpandeckux apooOeil. ParmonansHbIe BRIpAKEHHS U UX Mpeodpa3oBaHue.

YpaBHeHNs M HepaBEHCTBA

KBanpatHoe ypaBHeHue, hopMyJia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Penienue ypaBHeHUN, CBOIAIIIMXCS
K JINHEHHBIM U KBasipaTHbIM. [Ipocreiiimue ApoOHO-paloHalbHbIe YpaBHEHHS.

I'paduueckas nHTEpIpeTans ypaBHeHUH C ABYMs IEPEMEHHBIMH U CHUCTEM JIMHEHHBIX YPaBHEHHH C ABYMS
nepeMeHHbIMA. [IprMeps! peleHns CUCTeM HEMHEHHBIX YPaBHEHUH C IByMsI IIEPEMEHHBIMH.

Pemenne TEKCTOBBIX 3a7a49 aNreOpandecKuM CIIOCOO0OM.

UucnoBble HEpaBEHCTBA U UX cBoicTBa. HepaBeHCTBO ¢ ogHON mepeMeHHO. PaBHOCMIIBHOCTE HepaBeHCTB. JIuHeitHbie
HEpaBEHCTBA C OJHOMN nepeMeHHONH. CUCTeMBbI INHEHHBIX HEPABEHCTB C OJHON IepeMEeHHOM.

DYyHKUNH

[Mousitre pynkumu. OOMaCTb ONpe/IeIeHHsS U MHOXKECTBO 3HaUeHUH (yHKIH. CriocoObl 3a1aHust GYHKITUIH.

I'paduk dbynkmnun. Yrenue cBoicTB GpyHKImuU 1o e€ rpaduky. [Ipumeps! rpadukoB QyHKINH, OTPaXKAIOMINX pealbHbIe
MIPOLIECCHI.

DyHKIMH, ONIUCHIBAIONINE IPAMYIO M 0OPaTHYIO TIPONOPIMOHANBHBIE 3aBUCUMOCTH, UX Tpaguku. Oynkiuu Y = X2,y = X3,
y =x, y=|X|. T'padmueckoe pemenne ypaBHEHHiT i CHCTEM ypaBHEHHIA.

9 KJIACC

Yucaa v BBIYMCICHUSA

PanponansHple uucna, WppalMOHAJbHBIE 4YHCIA, KOHEYHbIE M OECKOHEYHBIE JeCATHYHBIe ApoOH. MHOXKECTBO
JNEHCTBUTENBHBIX YHUCE, ACHCTBUTENBHBIC 4YHCIa KaK OECKOHEYHBIE [eCSATHYHble ApoOH. B3amMHO OIHO3HAUHOE
COOTBETCTBHE MEX,Ty MHOYKECTBOM JCHCTBUTENIBHBIX YHCET ¥ KOOPAMHATHOU MPSIMOH.

CpaBHeHHE IEHCTBUTEIBHBIX YUCEN, apuPMETHIECKUE JeHCTBUA C IEHCTBUTEIHHBIMU YHUCIAMHU.

Pa3mepsr 00BEKTOB OKPYKAFOIIET0 MHUPA, [UTUTEITHHOCTH IMPOLIECCOB B OKPYKAFOIIIEM MHpE.

[MpubnmxEHHOEe 3HaYCHNE BEITMYMHBI, TOYHOCTH npuOnmxkeHus. Okpyrienue uncen. [IpuKuaka U oLeHKa pe3ylbTaToB
BBIYMCIIEHUM.

YpaBHeHUs1 M HEPABEHCTBA

JIuneitnoe ypaBHenue. PemieHue ypaBHeHUH, CBOIAIIUXCS K JIMHEUHBIM.

KBanparnoe ypaBHenue. Pemenne ypaBHeHHH, CBOISININXCS K KBaJpaTHbIM. bukBaapaTHoe ypaBHeHue. [Ipumepsr
pelieHus] ypaBHEHUN TPETbel U YeTBEPTOU CTENEHEH PA3NOKEHUEM HA MHOKUTEIH.

Pemenne npoOHO-panMoHaIbHBIX ypaBHEHUH. Perienne TeKcToBBIX 3a/1a4 areOpandeckuM METOIOM.

VYpaBHeHHE C IBYMsI IEpEMEHHBIMH U €T0 rpaduk. Pemienne cucteM AByX JMHEHHBIX YPaBHEHHH ¢ ABYMsI IEPEMEHHBIMU.
Pemenne cucteM nBYX ypaBHEHHH, OZHO W3 KOTOPBHIX JIMHEWHOE, a Jpyroe — BTOpod cremeHu. [padudaeckas
WHTEPIPETalus CHCTEMBI YPaBHEHUH C IBYMS MT€PEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a7ay anreOpanyecKuM CIIocoOoM.

UYucnoBble HEpaBEHCTBA U UX CBOMCTBA.



Pelienne nuHeHBIX HEPABEHCTB C OJHOM MepeMeHHOU. Perienne cucteM JTUHEHHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.
Kanpartneie HepaBeHcTBa. ['paduueckas MHTEpIPETaLs HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMS IEPEMECHHBIMH.
DYyHKUNH

Keanparnunas gyukuus, e€ rpaduk u cBoiicta. [lapabosia, KOOpAMHATHI BEPIIMHBI MapadoJibl, OCh CUMMETPUHU
MapadoITbL.

Ipadukn pyskumii: y = kx, y = kx + b, y = k/x, y = x3, y = \x, y = |X| 1 ux cBoiicTsa.

YucnoBble moc/ie0BaTeIbHOCTH U IPOTPeccHH

[TorsTHE YMCIIOBOI MOCIIEIOBATENHPHOCTH. 3alaHUE TIOCIIEIOBATCILHOCTH PEKYPPEHTHONW (GopMyioi u GpopMyIioi N-ro
YJIeHA.

Apudpmernueckass U reoMerpuyeckas mnporpeccuu. @opMmyibl N-ro wieHa apu(pMETHYSCKOH M reOMETPHUYECKOM
MPOTPECCH, CYMMBI TIEPBBIX NUJICHOB.

NzobpakeHre wieHOB apu()METHUECKON M TE€OMETPUIECKON MPOTPECCHil TOYKAMH Ha KOOPJAMHATHOW TIOCKOCTH.
JInHeHHBIN 1 SKCTIOHESHITUATBHBIA poCT. CIIOKHBIE TIPOIICHTHL.

HNJAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMbBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHS ITPOTPAMMBI yUeOHOTO Kypca «ANredpay XapaKTepru3yroTcs:

1) maTpuoTHYeCKOe BOCIUTAHHE:

MPOSIBJICHUEM WHTEpPeca K TMPOILIOMY W HACTOSAIIEMY POCCHHCKONH MaTEeMaTHKH, IICHHOCTHBIM OTHOIICHHUEM K
JIOCTUKCHHUSIM POCCUICKMX MAaTEMaTHKOB U POCCUHCKON MaTEeMaTUYECKOW IIKOJIBI, K UCTIONB30BAHUIO ATHX JTOCTHIKCHUN
B IPYTUX HayKaX U MPUKIAIHBIX cepax;

2) rpaKIaHCKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHCHHIO 00S3aHHOCTEH TPaKJaHWHA M PEATU3aIUK €ro MpaB, MPEJCTABICHUEM O MaTEMaTHYSCKUX
OCHOBaxX ()yHKIIHOHHUPOBAHUS PA3IUIHBIX CTPYKTYD, SIBICHUH, IPOIeNyp IPaKIaHCKOTO 001ecTBa (HampuMep, BEIOOPHI,
OTIPOCHI), TOTOBHOCTHIO K OOCYKIEHHIO ITHYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTHYECKUM MPHUMEHEHHEM JOCTHIKEHHH
HAyKH, 0CO3HAHUEM BKHOCTH MOPAIBHO-3TUYCCKUX MPUHIIUIIOB B ICATEIBHOCTH YYEHOTO;

3) Tpya0BOE BOCTIMTAHHUE:

YCTaHOBKOM Ha aKTHBHOE y4YaCTHE B PCIICHWU MPAKTHYECKUX 3a/lad MAaTeMaTHYECKON HAlpaBICHHOCTH, OCO3HAHHUEM
BXHOCTH MaTeMaTHYeCKOoro oOpa3oBaHHMs Ha TPOTSHKCHWHM BCEW KH3HM Ui YCHEIIHOM MpohecCHOHANBHOMN
NEATSIbBHOCTY M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM M IOCTPOSHHUEM HWHAMBHIYaJbHOU
TPaCKTOPHH 00pa30BaHMS U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K OMOIMOHATBHOMY M SCTCTUYECKOMY BOCIPHUSITHIO MaTEMaTHUYECKUX OOBEKTOB, 3ajad, PEIICHUH,
paccyXJIeHuH, YMEHHUIO BUJICTh MATEMaTUYCCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOTO MO3HAHUS:

OpHeHTanuel B NEATEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX IPEICTaBICHHWH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHSl deJOBEKa, MPHUPOABI W OOIIEeCTBa, IMOHMMAaHWEM MaTeMaTH4YecKOH Haykh Kak cdepbl deIoBedecKon
NIESATEIIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIS PA3BUTHS I[UBWIM3ALMHU, OBJIAJCHUEM S3bIKOM MATEMATUKH U
MaTEeMaTHYECKOW KYJIBTYpOH KaK CpeJICTBOM MO3HAHUS MUPA, OBJIAJCHAEM MPOCTCUIITUMH HABBIKAMH HCCIICIOBATEIBCKOM
JIeSI TeIbHOCTH;

6) puznyeckoe BocnuTaHue, GopMUPOBaHHE KYJIbTYPhI 30POBbSI U IMOIMOHATBLHOTO 0JIATOMOTY YHSI:
TOTOBHOCTBIO TIPUMEHATh MaTeMaTUYECKHE 3HAHUS B MHTEPECax CBOETO 370POBBS, BEACHHS 3J0pPOBOTO 0o0Opasa >KM3HU
(3mopoBoe TMHTaHWE, COAJAHCHPOBAHHBIA PEKUM 3aHATHH ¥ OTABIXA, peEryisapHas ¢U3HYecKas aKTHBHOCTB),
c(hopMHPOBaHHOCTHIO HaBBIKA pe(IIeKCHH, PU3HAHIEM CBOETO MTPaBa Ha OMIMOKY M TaKOTO YK€ MpaBa APYToro 4eJI0BeKa;
7) 3K0JIOrHYEeCKO€e BOCIIMTAHUE:

OpHeHTalnuel Ha MPUMEHEHHWE MaTeMAaTWYEeCKUX 3HAHWW IS pEelIeHUs 3a1ad B 00JacTH COXPAHHOCTH OKPYKaloIIeH
cpelibl, IJIAHUPOBAHHUS IOCTYIIKOB M OILCHKH WX BO3MOXKHBIX ITOCIEACTBHU JUIS OKPYXKArolleld Cpelbl, OCO3HAHHUEM
r00aFHOTO XapaKTepa dKOJIOTHIECKUX MPoOIeM U IMyTel UX peIIeHHS;

8) amanTanus K M3MEHSIIOIIMMCS YCJIOBHAM COIMAILHOM M MPUPOTHOM cpeabl:

TOTOBHOCTBIO K JIEHCTBHSIM B YCJIOBHSAX HEONPENEIIEHHOCTH, TOBBINICHUIO YpPOBHS CBOEH KOMIIETEHTHOCTH Yepe3
MPAKTHYECKYIO ICATEIBHOCTD, B TOM YHCIIE YMEHHUE YUUTHCS Y APYTUX JIOJCH, IPUOOPETaTh B COBMECTHOM JIEATEIILHOCTH
HOBBIC 3HAHMSI, HABBIKK U KOMIIETCHITUH U3 OIBITA APYTHX;

HEOOXOAMMOCThIO B (DOPMHUPOBAHHM HOBBIX 3HAHWA, B TOM YHMCIe (OPMYJIMPOBATh HJEH, MOHSATHS, THIIOTE3bI 00
00beKTaX ¥ SBJICHUSAX, B TOM UYHUCJIC pPAHEC HEU3BECTHBIX, OCO3HABAaTh JCPUIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TNIAHNPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHTYallMI0, BOCHPUHUMATh CTPECCOBYIO CUTYAI[MI0 KaK BbI30B, TPEOYIOLIHIi
KOHTpPMEP, KOPPEKTUPOBATh MPUHUMAEMbIC PEUICHHS U ICHCTBUS, (DOPMYIIMPOBATh M OIICHUBATh PUCKU U MOCIEICTBUS,
(hopMHPOBATH OTIBIT.

METANPEJIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/bHBbIE YHMBePCAJIbHbIE YUeOHbIe AeiicTBUSA



Ba3oBble Jjoruueckue aeiicTBuA:

. BBISIBJISITh M XapaKTEpHU30BaTh CYIIECTBEHHBIE MPHU3HAKH MAaTeMAaTHYECKHX OOBEKTOB, MOHATHH, OTHOIIECHUI
MEXTy TOHATHAMH, (POPMYIHPOBATh OMpeAeNeHIs OHATHH, YCTaHABINBATh CYIIECTBEHHBINH MPHU3HAK KiIaccH(pUKaIny,
OCHOBaHUS JIJIsl 0000IIEHNS ¥ CPaBHEHHS, KPUTEPUH TIPOBOTUMOTO aHAITN3a;

. BOCIIPUHUMATh, (POPMYJIHPOBATh U TPEOOPa30BBIBATH CYXKICHUSA: YTBEPIUTEIbHBIC W OTPHIATEIBHBIC,
€IMHUYHBIE, YACTHBIE U OOIIHE, yCIOBHEIE;

o BBIABJIATE MaTEMAaTUYCCKNE 3aKOHOMEPHOCTHU, B3AUMOCBA3U U IMIPOTUBOPCYUUA B (I)aKTaX, JaHHBIX, H36JIIOI[CHI/I$IX u
YTBEPKICHUSX, IIPEeIaraTb KpUTEPUU AJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

. JleTIaTh BBIBOJBI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHAYKTHUBHBIX YMO3aKJIKOYEHUU,
YMO3aKJIFOU€HHUI 10 aHAJIOTUH;

. pa30bupaTh JOKa3aTeNLCTBA MATEMAaTHYSCKUX YTBEPXKICHUH (MpsAMbIE W OT TPOTHBHOIO), MPOBOJIUTH

CaMOCTOSITENIFHO HECTOXKHBIC JIOKA3aTEIbCTBA MAaTEMAaTHYECKUX (DaKTOB, BBICTPAMBATH apryMEHTAIHUIO, MPUBOIUTH
MPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

. BBIOMPATH CITOCO0 perieHus yaeOHo# 3amaun (CpaBHUBATh HECKOIBKO BapHaHTOB PEIICHIS, BEIOMpATh Hanboee
MOXOJSAIINAN C YIETOM CAMOCTOSITEIIEHO BBIICTICHHBIX KPUTEPHEB).

basoBble ucciaenoBare/ibCKHe 1eCTBUSA:

. WCIIONIb30BaTh BONPOCHl KAaK HCCIIEIOBATEIbCKUM WHCTPYMEHT TIO3HaHUS, (HOPMYJIUPOBATH BOIPOCHI,
(uKcHpyIolIe TPOTHBOPEYHE, MPOOIEMY, CAMOCTOSATENFHO YCTAaHABINBATH HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HIINIO, MHCHHE;

. MPOBOJUTH IO CAMOCTOSTENILHO COCTABIEHHOMY IUTaHy HECJIOKHBIN IKCIIEPUMEHT, HEOOIBIIOE HCCIEI0BAaHHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, 3aBUCHMOCTEH OOBEKTOB MEXKAY cO00Iii;

. CaMOCTOSATEIHHO (OPMYIHpPOBaTh O00OOIEHWS W BBHIBOABI IO pe3yjbTaTaM NPOBENEHHOTO HAOIIOICHMUS,
WCCJICJIOBAHUS, OLICHUBATh JIOCTOBEPHOCTh MOJYUYECHHBIX PE3YJIbTATOB, BEIBOJIOB U 0000IICHHIA;

o IIPOrHO3UpPOBATH BO3MOXKHOEC pa3BUTUEC IIPOIECCA, a TAKIKE BBIABUIaTh NPCANOJIO0KECHUA O €TI0 Pa3BUTUN B HOBBIX
YCIIOBHSX.

Pa6ora ¢ nundgopmanmueii:

° BBISIBJISITh HEJIOCTATOYHOCTh U M30BITOYHOCTh HH(GOPMAIIUH, JAHHBIX, HEOOXOUMBIX IS PELICHHS 3a1a4H;

. BBIOHMpATh, aHATU3NPOBATh, CHCTEMATH3UPOBATh M HHTEPIIPETHPOBATH MH(GOPMAIHIO PA3IHMYHBIX BHAOB U (OpPM
MIPEJICTABJICHUS;

. BEIOMpaTH (opMy TpeacTaBlieHHsS HHYOPMALMU U HIUTIOCTPUPOBAThH pelllacMble 3aJaul CXeMaMH, JHarpaMMaMH,
WHOM rpa)UKOi U MX KOMOMHAIIMAMU;

. OLICHUBAThH HAJIEKHOCTh MHPOPMAIIUH TI0 KPUTEPHUSM, MPEATIOKESHHBIM YUHUTENEM WK c(HOPMYITHPOBAHHBIM
CaMOCTOSITENTBHO.

KoMMmyHukaTHBHbIE yHMBEpPCAJIbHBIE YUeOHbIE IeiiCTBHS:

. BOCIPUHUMATh U (HOPMYITUPOBATh CYKIEHHUS B COOTBETCTBHH C YCIOBHSAMH H IENSIMU OOIIEHWUs, SICHO, TOYHO,

IPAMOTHO BBIPaXKaTb CBOI) TOUYKY 3PEHHs B YCTHBIX U IHCBMEHHBIX TEKCTaxX, AABaTh IIOSCHEHUS [0 XOMY PELICHUS
3a/1aud, KOMMEHTUPOBATH ITOIYYEHHBIA PE3yNIbTAT;

. B X0Ae OOCYXIEHHs 3aJaBaTh BOIPOCH IO CYILECTBY OOCYXKIAaeMOW TeMbl, IpoOJIeMBbl, peliaeMoi 3a1auu,
BBICKA3bIBATh UJEH, HALICIICHHBIE HA TIOUCK PEILIEHHUs, COIIOCTABIATh CBOU CYXKIECHHS C CYKIECHUAMHU JPYTUX YYaCTHUKOB
Janora, oOHapy>KUBaTh pa3lIMiue W CXOJCTBO MO3WMIMH, B KOPPEKTHOH (opme (GOpMyIHpOBaTH Pa3HOTIACHS, CBOM
BO3PaXECHU;

. MPEACTABIATh PE3ybTAaThl PELICHUS 3a/1a4, SKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA, CAMOCTOSTEIEHO BEIOUPATH
(hopMaT BBICTYIICHHS C YYETOM 33724 IIPE3CHTAIIMH U 0COOEHHOCTEH ayIUTOpHU;

. MMOHUMAaTh M WCIIOJNB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBHIYyaJTbHOW pabOTHI NPU PEHICHHH YYeOHBIX
MaTeMaTHYECKHX 3a/1a4;

. MPUHUMATH 1€ COBMECTHOW JEATENBHOCTH, TUIAHUPOBATh OPTaHHU3AIMI0 COBMECTHON pabOTHI, pactpe/eNsiTh
BUBI paboT, TOTOBapUBATKCS, 00CYXKIATh MPOIIECC M PE3YJIBTAT PaboThl, 0000IIaTh MHEHHS HECKOJIBKHX JIFOICH;

. YJacCTBOBaTh B TPYNIOBBEIX (hopMax paboTel (0OCykIeHWs, OOMEH MHEHHSIMH, MO3TOBBIC IITYPMBI M JPYyTHE),

BBITIOHSITHh CBOO YacTh PabOTHI M KOOPJMHHUPOBATH CBOU JICHCTBHS C APYTUMU WiCHAMH KOMAaHJIbI, OIIEHUBATH KA4eCTBO
CBOETO BKJIaJ[a B OOIIWII MPOIYKT 10 KPUTEPUSAM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHSL.

PeryasiTuBHBIC YHHBepcaJbHbIe y4eOHbIE NeliCTBHSA

Camoopranusamnusi:

. CaMOCTOSTEIHHO COCTABIATH IUIAH, AITOPUTM pEIIeHUs 3aJaqn (WA ero 4acTh), BEIOMPATh CIIOCOO pEeIIeHus ¢
Y46TOM HUMEIONIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTh W KOPPEKTHPOBATH BapHAHTHI
pereHuit ¢ y4€ToM HOBOYM MH(MOPMAIINH.

CaMOKOHTPOJ1b, IMOLMOHAJIBbHBIN HHTEJJIEKT:

. BIIQJIETh CIIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IMPOIIeCcca U Pe3yIbTaTa pelIeHNs MaTeMaTHIeCKOH 3a/1a4w;

. MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PEIICHWU 3a/ladd, BHOCHUTH KOPPEKTHBHI B
JIESITEIbHOCTh HA OCHOBE HOBBIX 00CTOSTEIHCTB, HAHICHHBIX OIIHMOOK, BBISBICHHBIX TPYIHOCTEH;



° OLICHUBATHL COOTBETCTBUC pPE3YyJibTaTa ACATCILHOCTU IMOCTaBJICHHOM e U YCIIOBUAM, O00BSICHATE IMPUYINHBI
JOCTHXKCHHA UJIHM HC JOCTHXKCHU LCJIIN, HAXOOUTH OH_II/I6Ky, JAaBaThb OLCHKY HpI/IO6peTéHHOMy OIIBITY.

NPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenus B 7 kjiacce 00y4aroIMicsl TOIYYUT CIEAYIONINE TPEMETHBIE PE3YIbTaThI:

Yucaa u BHIYUCICHUSA

BrimonHsaTh, coderas yCTHBIE M TMCbMEHHBIE TPUEMBI, apUPMETHUECKUE JEHCTBUS C PAIHOHATILHBIMH YHCIaMHU.
HaxoauTp 3Ha4YeHHs YHCIOBBIX BBIPAXKEHHH, MPUMEHSITh pa3HOOOpa3Hble CIOCOObI M MPUEMBI BBHIYMCICHUS 3HAYCHUN
JIPOOHBIX BBIPAXKCHHUIA, COJICPKAIIUX OOBIKHOBEHHBIE U JICCSITUYHBIC IPOOH.

[TepexoauTh OT OHOM (GOPMBI 3aITUCH YHCEI K IPYToH (TpeoOpa3oBEIBATE MECATHIHYIO AP00b B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATHYHYIO, B YACTHOCTH B OECKOHEUHYIO AECATHYHYIO IpOOBb).

CpaBHUBATh U yIOPSAIOUYNBATH PALIUOHAIIBHEIEC YKCA.

OKpyriaTh yucia.

BBINOTHATS MPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUM, OIIEHKY 3HAUE€HUI YMCIIOBBIX BBIpAaXKEHUH. BBIMOIHATH
JIEHCTBHS CO CTENEHSIMH C HATYPaJbHBIMU TIOKA3aTEISIMH.

[IpuMeHsATh NpU3HAKU ACTUMOCTH, Pa3JI0KEHUE HA MHOXXUTEIN HaTypaJbHbIX YHCEIL.

Pemarp mpakTHKO-OpMEHTHPOBAHHBIE 3a/lauM, CBA3aHHBIE C OTHOLIEHHEM BEJIWYHH, MPONOPLUOHATBHOCTHIO BEIHYMH,
MPOLICHTAMH, UHTEPIPETUPOBATH PE3YyJIbTaThl PEUICHUS 334ad C YYETOM OrPAaHUYEHMH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaEMbIX 0OBEKTOB.

AJredpandecKkue BbIpaxKeHUst

Hcnons3oBath anreOpanveckylo TEPMUHOJOTHIO M CHMBOJIMKY, NPUMEHATH €€ B IPOIECCe OCBOCHHUS Y4eOHOTro
Marepuana.

HaxoanuTth 3Ha4ueHnsT OYKBEHHBIX BBIPAKEHUH MTPH 3aJJaHHBIX 3HAYCHUSAX TEPEMEHHBIX.

Bemonnaate mpeoOpa3oBaHUs LEJIOTO BBIPAKEHHWS B MHOTOUWIEH NPUBEACHHWEM IMOMOOHBIX CIAaraeMbIX, PacCKPBITHEM
CKOOOK.

BrIMoOnHATE YMHOXEHHE OJHOWIEHAa Ha MHOTOWIEH W MHOTOYIEHAa Ha MHOTOWICH, MPUMEHSTh (DOPMYIBI KBaapaTa
CyMMBI U KBaJpaTa pa3HOCTH.

OCyIecTBIATh pa3oKeHHe MHOTOWICHOB Ha MHOXHTEIH C TOMOIINBIO0 BBIHECEHHS 32 CKOOKHM OOIIEeTr0 MHOMXHTEI,
TPYNIIHPOBKH CIIaraeMbIX, MPUMEHEHUS (OPMYJIT COKPAIIEHHOTO YMHOXKEHHISL.

[TpumensTs nmpeoOpa3oBaHKs MHOTOWICHOB JAJISl PEIICHHs Pa3IMYHBIX 33a7ad M3 MaTeMaTUKd, CMEXHBIX MPEIMETOB, U3
peasbHOM MPaKTHKH.

Hcnonb3oBaTh CBOHCTBA CTENEHEH C HATYpaIbHBIMU MTOKA3aTEIAMH U TPEe0Opa30BaHUs BEIPAKECHUH.

YpaBHeHHs] H HEPABEHCTBA

Pemate nuHEWHbIE YpaBHEHHs C OJHOM IMEPEMEHHOH, NpPUMEHs IpaBUia IEepexoja OT UCXOJHOIO YPaBHEHUS K
paBHOCWIBHOMY eMy. [IpoBepsITSH, SIBISETCS JI YUCIO KOPHEM YPABHEHUSI.

[IpumensaTh TpaduvecKre METOIBI P PEIICHUH TUHEHHBIX YPAaBHEHUN U UX CHCTEM.

[MonOupate mpUMepkI Iap YUCce, SBIAIOMMXCS PEIICHUEM JTMHEHHOTO YPaBHEHHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPAWHATHOW TUIOCKOCTH TpaUK JHHEHHOTO YpaBHEHHsS C JABYMS IEPEMEHHBIMH, IOJIb3YSCh TpauKoM,
MIPUBOJUTH IPUMEPHI PELICHNUS YPaBHEHUS.

Pemrath cucTeMsl ABYX JIMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMHE, B TOM YHCJIE rpaduvecKy.

CoctaBnaATh M pemiaTh JIMHEHHOE YpaBHEHHWE WM CUCTEMY JIMHEMHBIX YpaBHEHMH TI0 YCJIOBUIO 3ajayd,
MHTEPIPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4yM MOJyYEeHHBINH pe3ysbTar.

DYyHKUNH

N3ob6paxaTe Ha KOOPAWHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJJaHHBIM KOOPAWHATAM, JIy4YH, OTPE3KH, HHTEPBAJIBI,
3aITUCHIBATh YHCJIOBBIE POMEKYTKU Ha alreOpandeckoM s3bIKe.

OTmeyaTh B KOOPAMHATHOHM IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAWHATaM, CTPOUTH TpaduKy JHHEHHBIX (YHKLIHH.
Crpourts rpaduk pyHKIUH Y = |X|.

OnwuckiBaTh C MOMOIIBIO QYHKIHMI U3BECTHBIC 3aBUCHMOCTH MEXIy BEJIMYHMHAMH: CKOPOCTh, BpEMs, PACCTOSHHE, IICHA,
KOJINYECTBO, CTOMMOCTh, IIPOU3BOAUTENBLHOCTD, BpeMsl, 00bEM paboTHI.

Haxonute 3HaueHne GyHKIUH 10 3HAUYCHHIO €€ apryMeHTa.

[Nornmats Tpadudeckuii ciocod mpeacTaBleHNs U aHAIN3a WH(GOPMAIINH, U3BIEKATh K HHTEPIPETUPOBATH MHPOPMAIIHIO
13 rpaMKOB peabHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xon1my o0yuenus B 8 kiacce o0ydaronuiics NOTYUYUT CIIEIyIOIINE TPeIMETHBIC PE3yTbTaThI:

Yucna 1 BbIYUCICHUA

Hcnonp30BaTh HayallbHbIE MPEJICTABICHUS O MHOKECTBE IEHCTBUTEIBHBIX YHCEIT JJIsi CPAaBHEHUS, OKPYTIIEHUS U
BBIUUCJICHUHN, H300paXKaTh JICHCTBUTEIBHBIC YMCIIA TOUKAMU Ha KOOPUHATHOMN MPSMON.

[lpumensaTs moHATHE apU(METHYECKOr0 KBAAPATHOTO KOPHS, HAXOAWTh KBaJpaTHbIE KOPHH, WCIONB3YS MpH
HEOOXOIMMOCTH KaIbKYJISATOP, BBITOIHATE MPeoOpa30oBaHMs BBIPAKEHUH, COAEpKAIUX KBaJAPATHBIE KOPHU, UCTIONB3YS
CBOICTBA KOPHEH.

Hcnonp30Bath 3anvicy OONBIIAX U MANBIX YHCEN C MOMOIIBIO IECATHIHBIX Ipodel u crenenei uncina 10.
AuredpanvecKue BbIpPasKeHHUs



[IpuMeHSTh MOHATHE CTENEHH C LIEIbIM IT0Ka3aTeIeM, BEIIIOIHITH IPeo0pa3oBaHMs BEIPAXKEHHUH, COAEPIKAIINX CTEIICHU C
LIEJTBIM TTI0Ka3aTeIeM.

BEIMONHATE  TOXKIECTBEHHBIE TIPEOOpa30BaHUS PAMOHAIBHBIX BBIPAKCHWH HAa OCHOBE NPaBWII JEWCTBHHA HaJ
MHOTOWICHAMH U alireOpandecKUMH JIPOOSIMH.

PacknanpiBaTh KBagpaTHbINA TPEXWIEH HA MHOKUTEIH.

[MpumensTh peoOpa3oBaHus BBHIPAKEHUH Ui PElICHHs Pa3IMYHBIX 33]ad M3 MaTEeMAaTHKH, CMEKHBIX MpPEJAMETOB, H3
peanbHOM MPaKTUKHU.

YpaBHeHHs1 H HEpABeHCTBA

Pewate nuHeiiHbIe, KBapaTHBIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHUS, CBOAAIIUECS K HUM, CHCTEMBI ABYX YPAaBHEHHI
C IByMS IEpEMEHHBIMHU.

[IpoBoauTh MpoCTeiIMe McCaeJOBaHMs YPaBHEHHH W CHCTEM YpPaBHEHHIA, B TOM YHCJE C MPUMEHEHHUEM TpaduiecKux
MpeJIcTaBleHu# (YCTaHAaBIMBaTh, UMEET JIM ypaBHEHHE WM CHUCTEMa YpaBHEHUH pEelIeHMs, eClIH MMEET, TO CKOJIbKO, U
npodee).

[lepexomuTh OT cOBECHOU (HOPMYJIMPOBKH 3ajlaun K € anreOpandeckol MOJIEH C MOMOIIbIO COCTABJICHUS YPaBHCHHS
WM CUCTEMBI YPaBHEHUH, HHTEPIPETUPOBATh B COOTBETCTBUN C KOHTEKCTOM 3aJjaull TOJIYYEeHHBIN pe3ysbTarT.

[IpuMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CpPAaBHEHHS, OIEHKH, pellaTh JUHEHHbIE HEPaBEHCTBA C OJHOMU
MEPEeMEHHOM M WX CHCTEMBI, NaBaTh TIpaUyecKyr0 WILTIOCTPAIMI0 MHOXXECTBA PEIICHWH HEPaBeHCTBA, CHCTEMBI
HEPaBEHCTB.

DYyHKUNH

[ToHumatpe ¥ MCHONB30BaTh (YYHKIMOHAIBHBIC TOHITUS U A3BIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHHSI), OTIPEIENATh
3HauYeHue QYHKLUUH 10 3HAUCHHUIO apryMEHTa, ONpeAeysITh CBOHCTBA (DYHKILUH IO €€ TpaduKy.

Crpouts rpaduku 3JeMEHTapHBIX QYHKIMHA BUAA!

y=kix,y =x% y=x3y = x|, y = VX, oIHCBIBAaTb CBOMCTBA YHCIIOBOI QYHKIMH 110 e TpaduKy.

K koHIy 00y4deHus B 9 kjacce o0ydaronuiics MOJYYUT CIACAYIOIINE IPESIMETHBIC Pe3yJIbTaThl:

Yucia u BHIYUCICHUSA

CpaBHHMBATh U YIIOPSJOYNBATH PAIIMOHAIBHBIE M HPPAIlHOHAIBHBIE YICIIA.

BrimonusaTe apudmMeTryeckne AEHCTBHSA C pallHOHATIBHBIMH YHCIIaMH, COYETasl yCTHBIE U TUCbMEHHBIE IPUEMEI,
BBITIOJIHSATH BBIUMCIICHUS C UPPALMOHAIBHBIMU YUCIIaMU.

HaxoauTtb 3HaueHHs cTENEHEN C LIETBIMU MIOKA3aTEIsIMU U KOPHEH, BBIYUCIIATh 3HAUEHUS YUCIIOBBIX BBIPDAKEHUI.
OKpyTATh ACMCTBUTENbHBIE YHUCIA, BBIMOIHATE MPUKUIKY PE3YIbTaTa BEIYUCICHUI, OLIEHKY YHCIOBBIX BBIPAKEHHI.
YpaBHeHHsI M HepaBeHCTBA

Pemath nMHeliHBIE M KBaJpaTHBIC YpaBHEHHs, YPaBHEHHMs, CBOISIIMECS K HUM, NPOCTEHIINe APOOHO-pallMOHATIbHbIE
YpaBHEHUS.

Pemarp cucrteMbl AByX JHHEHHBIX ypaBHEHHH C ABYMs IEPEMEHHBIMHM M CHCTEMBI ABYX ypaBHEHHH, B KOTOPHIX OJHO
YpaBHEHUE HE SIBJIACTCSA JTUHEHHBIM.

Pematp TexcTOBEIE 3a7aun anreOpandecKuM CIIOCOOOM C TIOMOIIBIO COCTABJICHUS YPaBHEHHS WIIH CHCTEMBI IBYX
YpaBHEHUH C IBYMsI IEPEMEHHBIMH.

[TpoBoauTh MpoCTEHIINE MCCIeNOBaHUS YPaBHEHUH U CHCTEM YPaBHEHHH, B TOM 4YHCIIE C IPUMEHEHHEM TIpapuyecKux
Mpe/ICTaBIeHNH (YCTaHABIMBATh, UMEET JI YPaBHEHHE WJIM CHCTEMa ypaBHEHHH PEIICHUS, €CIIi UMEET, TO CKOJBKO, H
mpouee).

Pemate nuHelHBIE HepaBeHCTBA, KBaApaTHBIC HEPAaBEHCTBA, M300pakaTh peIIcHUE HEPABEHCTB HA YHCIIOBOH IPSMOH,
3aMMCHIBATh PELIECHHUE C TIOMOIIBI0 CHMBOJIOB.

Pemarp cucteMbl THHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO, M300paxkaTh
pelIeHne CUCTEMBl HEPABEHCTB Ha YHCJIOBOM MHpsMOH, 3alMUCBHIBATh PEIIEHHE C MOMOIIbI0 CUMBOJIOB. Vcmonb30BaTh
HEPaBEHCTBA MIPH PEILIEHUH Pa3IMYHBIX 3a/1a4.

DOyHKIMHU

PacrnioznaBath (yHKUMM WM3yYeHHBIX BHIOB. [I0Ka3pIBaTh CXEMaTHUECKH PACIOJOXKEHHWE HA KOOPAMHATHOW IUTOCKOCTH
rpadukoB GyHkumit Buga: y = kx, y = kx + b,y = k/x, y = ax? + bx + ¢, y = x3, y = Vx, y = |X|, B 3aBHCHMOCTH OT
3Ha4YeHUH K03 (QUIIMEHTOB, OMMCHIBATH CBOWCTBA (DYHKIIWH.

Crpouth W mM300pakaTh CXEMaTWYEeCKH TpadUKd KBaAPATHYHBIX (YHKIWH, ONHCHIBATH CBOWMCTBAa KBaJIPATUIHBIX
(dhyHKIHN 10 BX TpaduKam.

Pacnio3naBate kBagparnuHyilo (yHKIUIO 10 (hopMyiie, MPUBOINUTH MPUMEPHI KBaJAPATHYHBIX (YHKIHNA U3 peasbHON
KHU3HU, (PU3UKHN, TEOMETPHN.

Yucnosble noc/eA0BaTeIbHOCTH U IPOTPeccH

Pacnio3HaBath apuMeTHIECKYIO 1 TEOMETPUIECKYIO TPOTPECCHH MTPH PA3HBIX CIOCO0axX 3a1aHusl.

BBIMOMHATS BBIYUCIIEHUS C WCHOJB30BaHHEM (QOPMYJI N-TO 4ieHa apu(QMETHIeCKOW M TeOMETPHUYECKOW IPOTPeccHi,
CYMMBI IEPBBIX N YICHOB.

N300paxath 4ieHbI OCIEA0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOH MJIOCKOCTH.

Pemarp 3amaum, CBA3aHHBIE C YHCIOBBIMH IIOCIIEAOBATENBHOCTAMH, B TOM YHCIE 33Ja4d W3 pPEaJbHON JKU3HU (C
WCITOJIb30BAaHUEM KaJIBKYISITOPA, ITUGPOBBIX TEXHOJIOTHA).



TEMATHUYECKOE IINTAHUPOBAHUE
Pabouas mnporpamma mno ydeOHOMY mpeaMeTy «Adjaredopa» paspadoraHa ¢ y4éToM pabodyeili NPOrpamMmsl

BOCIMTAaHMHA,

YTO OTPA’KeHO B JIMYHOCTHBIX IUIAHMPYEMBIX pe3yJbTaTax M o0ecneyuBaeT peaTu3anuio

HHBapUaHTHBIX MoayJieil (MM) nporpamMMbl «YpouHasi JesiTeJIbLHOCTL», «BHeypouHasi AeATeJbHOCTb» M
«BHeIKOJIbHbIC MEPONIPUATHSI».

7 KJIACC
Ne HammeHnoBaHue pa3znenoB u KommaecTBo 1acos OnexrpoHHbIe (U(POBEIE) IIporpamma BoCTIUTaHHUSI
/I TeM IPOrpaMMbl Bcero KP [1P | oOpa3zoBaTenbHbBIE PECYPCHI
1 Hucna 1 BEIYUCICHUS. 25 1 lbubnroreka [IOK UM «Ypounas
PaumonanbHeIe yucna https://m.edso00.ru/7f415b90 Iﬁmem’““c“»’
AKCUMAJIbHOC HUCII0JIb30BAHHC
2 Anrebpanteckie BEIPAKEHHs 27 1 bu6nuoreka LIOK BOCITUTATEIIbHBIX BO3MOXKHOCTEH
https://m.edsoo.ru/7f415b90 conepxanus yqeOHOTo MpeaMeTa
bu6motexa [{OK méﬂ (opsnposaiis Y,
3 VYpaBHEHUS 1 HEPABEHCTBA 20 1 ] O0YyYarOMMXCsT POCCHUCKHX
https://m.eds00.ru/7f415b90  rpappumonusix myxosHo-
4 Koopaunats! u rpaduxu. 24 1 bu6mmorexa [IOK HPAaBCTBCHHBIX 1 .
. COLIMOKYJIbTYPHBIX LIEHHOCTEH,
OyHKIUH https://m.edsoo.ru/7f415b90 DOCCHIICKOTO HCTOPHIECKOTO
5 m 6506 6 1 bu6motexa [IOK CO3HAHMUSI Ha OCHOBE
OPTOPEHIC T ODODHIEHIE https://m.eds00.ru/7f415p90 MCTOPHHCCKOTO NPOCBCLICHIA,
10J100p COOTBETCTBYIOIIETO
coep)KaHUsl YPOKOB, 3a/1aHUH,
BCIIOMOTaTCJIbHbIX MaTCPUAJIOB,
MPOOJIEMHBIX CUTYaIUH JIIs
00CyKICHUH
OBIIEE KOJIMYECTBO YACOB UM «BHemkoabHbIe
HO HPOI‘PAMME 102 5 O MEPONPUATUI
BHemkonsHBIE TEMAaTHYECKHE
MEpONPUATHUS BOCIIUTATEIBHON
HalpaBJICHHOCTH,
OpraHru3yCMbIC neaaroraMu 1o
MAaTCMaTHKE
8 KJIACC
Ne HanmMeHnoBanue pa3nenoB u KomnnuecTBo yacos OneKTpOHHbBIE IIporpamma BociMTaHust
/T TEM IPOTrPaMMBI Bcero KP | TIP (undpossie)
oOpa3oBareIbHbBIC
pecypchl
1 Yucna u BEIYUCICHUS. 15 bubmuoreka LIOK UM «¥Ypounas
KBanpaTHbie KOpHH https://m.edsoo.ru/7f417af8 %‘*’”em’“om’»-
PUBJICUCHNEC BHUMAHUA
Yucna v BBIYUCTIEHUA.
Bu6nnoreka [JOK 00ysalomuxca K
2 CremneHb ¢ neabM 7 ) LEHHOCTHOMY aCIIeKTy
HoKazaTeReM https://m.eds00.ru/7f417af8 | 1, qaenmix ma ypoxax
npeaAMETOB, ABJICHUU U
3 Anrebpanveckue BRIPaKECHUS. 5 1 bu6mmorexa LIOK COOBITHI{, NHULIUUPOBAHHE
KBanapaTHbIATpEXUIeH https://m.edso0.ru/7f417af8 | obcyxnennit, BrickaspiBanmil
4 Anre0panvecKkue BhIPpaKCHUSI. 15 1 bubnuorexa [IOK ziggg f:j:::;:glr%%mm
Anrebpandeckast 1poOb https://m.edsoo.ru/7f417af8 | oruomennus k nsyuaembim
5 VpaBHEHUs U HEPABEHCTBA. 15 1 bu6nmoreka LIOK 1‘3_?6"”“"“’1» ABIICHISM, JIMIIAM.
KBanpaTHbie ypaBHEHVs https://m.edsoo.ru/7f417afg |  PYMCHEHIC MITEPAKTHBHEIX
¢dhopM yueOHOM paboTHl —
5 YpaBHEHUs1 U HEPABEHCTBA. 13 bubmmotexa IJOK UHTEJJIEKTYJIbHBIX,
CucteMbl ypaBHEHUI https://m.edsoo.ru/7f417af8 | CTAMYIHUPYIOUHX
MO3HABATCIIbHYIO MOTHBAIIUIO,
7 VYpaBHEeHNs ¥ HEPABEHCTBA. 12 1 bu6mmoreka LIOK MIPOBBIX METOJIK, IUCKYCCHIA,
HepaBencrsa https://m.edsoo.ru/7f417af8 | naromux BO3MOKHOCTH
Oynkiuu. OCHOBHBIC bubmuoreka I[JOK MpHOOPECTH OIMBIT BeHeHHH.
8 5 KOHCTPYKTHUBHOI'O 1MAJIOra;

TIOHATHA

https://m.edsoo.ru/7f417af8

IpYIIOBOH pabOThI, KOTOpAst
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9 OyHkuu. YnucnoBbie 9 bu6nmoreka [JOK YYUT CTPOUTH OTHOIICHUS
dynxImmn https://m.eds00.ru/7f417afg8 | ACHCTBOBATE B KOMAHAE,
CIOCOOCTBYET Pa3BUTHIO
KPUTUYCCKOI'O MBIIIJICHUSA.
UM «BHeypouHasi 1eATEIbHOCTHY
OecrieueHrne MHTUBUTY ATbHBIX
10 n 6 6 6 1 BI/I6J'H/IOT6Ka L[OK HOCTEN 06yqafom1/1xc;1 B paMKax
OBTOpEHHUE U 00001IeHIE i
P - https://m.edsoo.ru/7f417afg PaHbIX HMI KYDCOB, 3aHGITHH
(mo3HaBaTeNbHOM, HAYYHOH,
HCCIICIOBATEIBCKOM,
MIPOCBETUTEIBCKOM
HAMpPaBICHHOCTH;)
OBLIEE KOJIMYECTBO YACOB 102 5 0
I10 [TPOI'PAMME
9 KJIACC
Ne HanMeHoBaHue pasnenos KomnnuecTtBo yacos OneKTpoHHbIE IIporpamma BociuTaHust
n/m Y TeM MPOTPaMMBI Bcero KP I (undpoBsie)
P oOpa3oBareIbHBIE
pecypchl
1 Yucna u BEIYUCIICHUS. 9 bubmmoreka [IOK UM «¥Ypounas
JlefCcTBUTENLHBIE YUCTIa https://m.edso00.ru/7f419d08 gemenbnocn,». o
pranu3anusa me@CcTBa
YpaBHEHUS U HEPABEHCTBA.
p p > Bu6maorexa LIOK MOTHBUPOBAHHBIX U
2 YpaBHEHHUS C OJJHOU 14 1 httos://m.ed 17£419d083 SPYAMPOBAHHBIX O0YYAFOIIHXCS
HepeMeHHOﬁ ps://m.edsoo.ru Had HCYCIICBAIOINMU
OJJHOKJIACCHUKaMH, B TOM YHCJIC
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bubmmoreka IIOK ¢ 0COGBIMHI 06PA30BATENBHBIMA
CucteMbl ypaBHEHUH https://m.eds00.ru/7f419d08 norpeGHOCTAMH, AaOLIErO
4 YpaBHEHUsI U HEPABEHCTBA. 16 1 bubmmoreka [IOK gg’(}l’;{;ﬁgﬁnﬁgiounanmo
Hepagenctsa https://m.eds00.ru/7f419d08 \corpynuuuecrsa u B3anmHoil
5 o 16 1 Bubmmorexa ITOK [1OMO1IH,
YHKIUU . VHULIMHPOBAHUE U TOAIEPKKY
https://m.eds00.ru/7f419d08 HCCITETOBATENECKOT
6 YucnoBblie 15 1 bubmmoreka [IOK NeATeNbHOCTH 00yJarommxcs,
HOCJIeI0BATEIBHOCTH https://m.edso00.ru/7f419d08 MIAHHPOBAHUC 1 BBITOJIHCHNC
WMHINBUAYAJIbHBIX U I'PYIIITOBBIX
MIPOEKTOB BOCIUTATEIbHON
HaIlpaBJICHHOCTH
UM «BHemkoabHbIE
7 [ToBTOpenue, 0600mICHME, 18 1 but6mmoreka [JOK MepOnpPUSITHSI.
CHCTEMaTH3allisl 3HAHUH https:/m.eds00.ru/7f419d0g BHEWKOMBHbE | TeMaTHYCCKUE
MCPOIPUATUA BOCIIUTATCIIbBHON
HaIllpaBJICHHOCTH,
OpPraHM3yCeMbIC IIeJaroraMu 1o
MAaTCMATHUKE
OBIIEE KOJIMYECTBO 102 5 0
YACOB I1O [TIPOI'PAMME

Brimucka Bepna 01.09.2023r.

JIMpEeKTOp IIKOJBI / %/ / C.I'. benac

(Moanwuce)
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