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INOACHUTEJIBHASA 3AIIMCKA

AnanTtupoBaHHas paboyasi mporpaMmma o MaTeMaTHKe JJ1s1 00y4Jaroluxcs ¢
3aJIep’KKOM Icuxuueckoro pa3Butus (manee — 311P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI IOATOTOBJIEHAa Ha OCHOBe @enepallbHOTO TrOCYydapCTBEHHOTO
0o0pa30BaTeNpHOrO CTaHJapTa OCHOBHOrO ooOmero oOpaszoBanus (IIpuka3s
Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287) (manee — ®I'OC OO0O0),
denepanbHON alaTUPOBAHHON 00pa30BaTENBHON MPOrPaMMbl OCHOBHOI'O OOIIIETO
oOpa3oBaHMsl i1 OOyYaIOIUXCS C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 370POBbS
(ITpuka3z Munnpocsenienust Poccuu ot 24 Hos10pst 2022 r. Ne 1025), @enepanbHoii
paboueii mporpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHHA MO y4eOHOMY MIpPEIMETY
«Maremaruka»,  @enepaJbHOM  NPOrpaMMbl  BOCIIMTaHUSA, C  Y4YETOM
pacnpeieNIEHHBIX 10 KJaccaM IIPOBEPSEMbIX TpeOOBaHUM K pe3ybTaTaM OCBOEHUS
®denepanabHON aTanTUPOBAHHON 00pa30BaTEIbLHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHusl U1 00yUaIOLIUXCS € 33A€PKKON ICUXUYECKOTO pa3BUTus. B paboueit
IIporpamMMe y4T€HbI UJEeU U NosiokeHus: KoHuenuuu pa3sBuTHs MaTeMaTH4eCKOro
oOpazoBanus B Poccuiickoit deneparuu.

Ha uzydenune paboyero kypca «Anredpa» B 8 Kitacce oTBouTCS -68 yacos (2
yaca B HeJleJ1o).

Lean uzyuyeHus y4e0HOro Kypca

AnreOpa sBISETCS OJHUM U3 OIMOPHBIX KYpCOB OCHOBHOM IIIKOJIBI: OHA
obecrieurBaeT M3y4YEHUE APYTUX IUCHUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK M
T'YMaHUTAPHOTO IUKJIOB, €€ OCBOSHUE HEOOXOMMO TSI ITPOIOKEHUS 00pa3oBaHuUs
U B MIOBCEHEBHOM *KU3HU. PazBuTne y 00y4aromuxcsi HAy4HbIX MPECTaBICHUN O
MPOUCXOKICHUN
U CYIIHOCTH aireOpandyeckux abCTpakiuid, CrocoOe OTpaKeHHUs] MaTeMaTUYeCKON
HAyKOW SIBJIEHUU W MPOIECCOB B MPUPOJE U OOIIECTBE, POJIA MAaTEMATHUYECKOIO
MOJICTUPOBAHUS B HAYYHOM MO3HAHUU U B ITPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO
HAay4YHOTO MHUPOBO33PEHUS U Kau€CTB MBIIIUICHUS, HEOOXOAUMBIX JJIs aJanTaluy B
COBpPEMEHHOM ITM(pOBOM oO1iecTBe. M3yueHnue anreOpbsl €CTECTBEHHBIM 00pa3oM
obecricurMBaeT  pa3BUTHE yMEHHUs  HaOJ0aTh, CpaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIIIJICHUS, CITOCOOHOCTH
apTYMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHUS M BBIBOJBI, (hOPMYJIHPOBATH
yTBepkeHus. OcBoeHrne Kypca anreOphl 00ecreurBaeT Pa3BUTHE JIOTUYECKOTO
MBIIIICHUST OOYYalOIUXCSA: OHU HCIOJIB3YIOT JEyKTUBHBIE W WHIYKTUBHbBIC
paccyxaeHus, 0000IIeHHe U KOHKPETHU3AIUI0, a0CTparupoBaHUE M aHAJIOTHIO.
OOyuenune anrebpe mpearnosaracT 3HAYUTENIBHBIA OOBEM CaMOCTOSTEILHOMN
JEATEIBHOCTH  OOY4YalolUXCs, TO3TOMY CaMOCTOATENIbHOE pEIICHUE 3ajaad
€CTEeCTBEHHBIM 00pa3oM SIBJISIETCS peaM3alieil JeaTeIbHOCTHOTO MPUHIIUIA
oOy4eHus.

B crpykType mporpammbl y4eOHOTO Kypca «AJredOpa» OCHOBHOM IIIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTelIbHO-MeToanueckue nuHum: «Yucna u
BBIYUCIICHUSY, «ANTeOpandyecKkue BBIPAXEHUS», «YPaBHCHUS U HEPaBEHCTBAY;
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«Dynkum». Kaxknas u3 3Tux coaepKaTeabHO-METOANYECKUX JINHUN Pa3BUBACTCA
Ha MPOTSHKEHUM TPEX JIET U3yUYEHHs Kypca, ECTECTBEHHBIM 00pa3oM IMEeperuieTascCh
M B3aUMOJCWUCTBYS C JPYrMMH €ro JMHUSMH. B Xome wu3ydeHHs Kypca
OOyYarOIIMMCSl TPUXOIUTCS JIOTHYECKH PacCyKIaTh, MCIOJIb30BaTh TEOPETUKO-
MHOKECTBEHHBIN 53bIK. B CBsI3U ¢ 3TUM 11e51ec000pa3HO BKIIOYUTH B MPOTPAMMY
HEKOTOpPBIE OCHOBBI JIOTMKH, IIPOHU3BIBAIOIIME BCE OCHOBHBIE pa3/eiibl
MaTEMaTUYECKOro 00pa30BaHUsl U CIIOCOOCTBYIOIIUE OBJIAJICHUIO O0YyYaIOIIMMUCS
OCHOB YHHBEPCAJTBLHOTO MAaTEMAaTHYECKOTO s3bIka. TakuM 00pa3oM, MOXKHO
YTBEPXKIaTh, YTO COJACPKATCIBbHOM U CTPYKTYpPHOM OCOOEHHOCTHIO Kypca
«Anredpay» SBISETCSA €ro MHTErPUPOBAHHBIN XapakTep.

Conepxanve JUHUM «YuClIa W BBIUYMCICHUS» CIYXKAT OCHOBOM Jist
TATbHEHIIET0 M3yYCeHHUs] MAaTEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYUaAIOIIUXCS
JIOTUYECKOTO MBIIUICHUS, OPMUPOBAHUIO YMEHHUSI MOJIB30BaThCA aJrOPUTMAMHU, a
TaK)Xe MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMUMBIX JIJISl IOBCEIHEBHOM
KW3HU. Pa3BUTHE NOHATHUS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAallMOHAIbHBIMU
U UppAlMOHAIBHBIMM  YHUCIaMH, (POPMUPOBAHUEM  MPEACTABICHUN O
JEWCTBUTEILHOM YHCIIC. 3aBEPIICHUE OCBOCHUS YHCIIOBOM JIMHUM OTHECEHO K
cTapiieMy 3BeHy o0I1ero oopa3oBaHusl.

ConepxaHue JByX  anreOpanyeckux JIMHUA —  «AusreOpanyeckue
BBIPOKEHUS» U «YPAaBHEHHS M HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHHUIO Y
oOyyJaromuxcsi MaTeMaTUYECKOro amnmnapara, HeOOXOJUMOIo MJisi PelICHUs 3aja4y
MaTeMaTUKH, CMEXKHBIX MPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3aj1ad. B
OCHOBHOM IIIKOJIE Y4YE€OHBIM MaTepuan TPYNIUPYETCS BOKPYT pallMOHAIBHBIX
BBIpaXKEHUN. AJreOpa JIEMOHCTPUPYET 3HAUYCHUE MATEMAaTHUKU Kak sI3bIKa st
MOCTPOCHUSI MaTEMaTUYECKUX MOJIEJed, OINUCAHMUS TMPOIECCOB U  SBJICHUMU
peanpHOro Mupa. B 3amaun oOyuenus anreOpe BXOIAT TaKKe JaJIbHEHIIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIUMOTO, B YaCTHOCTH, JJISI OCBOSHHUS Kypca
uHOOpPMATUKHA, ¥  OBJAJICHUEC HABBIKAMU  JICAYKTUBHBIX  PACCYXKJCHUU.
[IpeoOpa3zoBaHre CHUMBOJIBHBIX (OPM BHOCHUT CBOM crenuduyueckuii BKJIAT B
pa3BUTHE BOOOPAKEHHUS, CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Coneprxanue GyHKIIHMOHATBHO-TpadUIECKOM TUHUN HAIICJICHO HA TIOJTyYCHHE
IIKOJbHUKAMHU 3HAaHUM O (PYHKIIMAX KaK BaKHEHIeH MaTeMaTHUCCKON MOICIIH JIJIst
OMMCAHMS W UCCIEOBaHUS Pa3HO-00Pa3HBIX MPOIECCOB U SIBJICHUN B MPUPOJE U
oOmecTBe. M3ydenne 3Toro matepuana CiocOOCTBYET Pa3BUTHIO Y O0y4arOIIUXCs
YMEHHUSI UCTIONb30BaTh Pa3IMYHBIC BEIPA3UTEIIbHBIC CPEACTBA sI3bIKa MATEMATUKH —
CJIOBECHBIE, CHMBOJIMUECKHE, Trpaduueckue, BHOCUT BKJIaad B (QopMupoBaHUE
MPEACTABICHUM O POJIM MAaTEMATHUKHU B PA3BUTUU LIMBUJIU3AIMHU U KYJIbTYpPbI

N3menenus nporpammsl B 8 ki1acce no AJreope

B 03HaKOMUTEIIBHOM IUIAHE PEKOMEHAYETCS HM3y4aThb CIEAYIOIIUE TEMBI:
«ppaunoHanbHbIE YHCA. JlelicTBUTENBHBIE YUCTAY, «CpaBHeHue
JEUCTBUTENLHBIX YWCE, apu(PMETHYECKHUe JEHCTBUS C JCUCTBUTEIHHBIMU
yuciammuy, «HaxoxaeHne nNpUOTKEHHBIX 3HAYEHUN KBAJPATHOTO KOPHS,
«Teopema Buera», «PemeHuss ypaBHEHHMI TpPETbE W YETBEPTOM CTEICHEU
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Pa3IOKEHHEM Ha MHOKHUTEN», «DyHKIHNA y = Vx 1 ee Tpaduk», «[lorpemnocTs u
TOYHOCTh NpUONMKEHUs», «HeTHble U HedeTHble (QyHKIMM», «PyHKIus y=x"»,
«DyHKIMs y= ax?, ee rpaduK U cBolicTBa. I'paduku pyHkumil y= ax? + n u y=a(x-
M)?, «YpaBHEHHE C ABYMsI IEPEMEHHBIMU M €T0 rpaduk», «'padudeckuii crocod
pellieHus] CHCTEeMbl ypaBHEHMID», «l300pakeHune dIEHOB apU(PMETHUECKONH U
F€OMETPUYECKON MPOrPECCH TOUKAMH Ha KOOPIMHATHOW TTIOCKOCTH. JINHEWHBIN U
HKCIIOHEHIUAIBHBIA pocT. CII0XKHBIE TPOLICHTHI».

Crnenyer yMEHBIIMTh KOJMYECTBO YacOB Ha U3ydeHHE TeM: «Dopmyib,
«/loka3arenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHE C JBYMs HEU3BECTHBIMNY,
«['paduk nuHENWHOTO ypaBHEHUS C IBYyMs IepeMeHHbIMIY, «['paduueckoe pemieHue
JUHEHMHBIX ypaBHEHUHW M CHUCTEM JIMHEWHBIX ypaBHeHHi», «CBoMCTBa
KBaJIpaTUYHOU (PYHKLIUNY.

BricBoOoAMBIIMECS Yachl PEKOMEHIYETCS HCIOJIb30BATh: JJIs JIydlleid
npopaOOTKu HamboJjiee BaXKHBIX TeM Kypca: «PemieHue ypaBHeHMiD», «PemieHne
CUCTEM ypaBHEHUIN», «COBMECTHBIE IEHCTBUS C Apo0smu», «[IpumeHeHne cBoiCTB
apu(pMETUYECKOTO KBAJPaTHOTO KOpHS»; Ha IOBTOPEHHE, pEIICHHE 3ajad,
npeoOpa3oBaHUE BBIPAXKEHUI, a TAK)KE HA 3aKPEIICHUE U3YYEHHOTIO MaTepuana.

IIpuMepHbIe BUABI AeATeIbHOCTH 00y4arommuxcs ¢ 3I1P, o0yciioBiieHHbIC
0co0bIMH  OOpa3oBaTeJIbHBIMH  NOTPeOHOCTAMH W o0ecrmeyMBaIIMe
OCMBICJICHHOE OCBOCHHE COJIepPKaHUuM 00pa30BaHNs N0 NpeaMeTy «AJredpa»

Conepxanue BUIOB JeaTesibHOCTH oOyyaromuxcs ¢ 3I1P onpenensercs ux
0CcOOBIMHU 00pa30BaTEIbHBIMU NOTPEOHOCTAMU. [IOMUMO IUPOKO UCTIOIB3YEMBIX B
OAOITI OO0 o6mux namas Bcex OO0ydYaloImMXCsS BUIIOB JCSITEIBHOCTH CIEIYET
YCUJIUTh BUJABl JEATEIBHOCTH CcHeuu(pUuHble UIs JaHHOW KaTeropuu JeTeH,
00ecreunBaIIie OCMBICIEHHOE OCBOEHHE COJAep:KaHMs 00pa3oBaHHUS IO
NPEAMETY: YCHJIEHHE INMPEAMETHO-INIPAKTHUYECKONW AESATENBHOCTH C aKTUBHM3ALMEH
CEHCOPHBIX CHCTEM; YEpEJOBaHUE BHUAOB JEATEIBHOCTH, 3aJCHCTBYIOLIUX
pa3nuYHble CEHCOPHBIE CHCTEMBbI; OCBOCHHME MaTepuaja C OMOpPOMl Ha allfOpUTM;
«TOUIArOBOCTh» B M3YyYEHUHM MaTepuasna; WCIOIb30BaHUE JIOMOJHUTEIBHOM
BU3YaJIbHOM OMOpPBI (CXEMBbI, IAOJIOHBI, OMOPHBIE TAOJIMIIBI); PEUYEBOM OTYET O
npolecce W pe3ysbTare ACSTENbHOCTH; BBINOJHEHHUE CHEUUaIbHBIX 3aJaHuMH,
00€eCMeynBaOIINX KOPPEKLUIO PETYIISINN y4eOHO-TI03HABATEIBHOM €SI TEIbHOCTH
Y KOHTPOJIb COOCTBEHHOTO pe3yibTaTa.

denepanpHas TEMaTHYECKask U TEPMUHOJOTMYECKAS] JIEKCUKA COOTBETCTBYET
DAOIT OOO.

st obyuaromuxcsi ¢ 3P cyiecTBeHHBIM SIBIISFOTCSI MPUEMBI pabOTHI C
JEKCUYECKUM MaTepuajoM no mnpeamery. llpoBoaurtcs cneumnanpHas paboTta 1o
BBEJICHUIO B aKTHUBHBII CJIOBapb 00YYaIOIIUXCSl COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3ydyaemble TEepMUHBI BBOJIATCS Ha TMOJUCEHCOPHOW OCHOBE, 0OOs3aTelbHa
BU3YyaJlbHAsI OIEPAKKA, AITOPUTMBI paOOTHI C ONIPEAETIECHIUEM, OTTOPHBIE CXEMBI JIJIs
aKTyaJn3aluy TEPMUHOJIOTUH.



INJIAHUPYEMBIE PE3YJIBTATBI

N3yuenne wmaTemMaTMKd Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUS
HalpaBjIeHO Ha  JOCTIKeHue oOywatomumucs ¢ 3[IP  nIMYHOCTHBIX,
METalpeMETHBIX M TPEIMETHBIX O00pa30BaTENbHBIX PE3YJIbTATOB OCBOCHUS
y4eOHOTro MpeIMeTa.

JInuHOCTHBIE pe3yabTaThl

JIMYHOCTHBIE Pe3yJabTaThl OCBOCHHUS MPOrpaMMbl IO MAaTEMaTHKE
XapaKTePU3YIOTCS:

NMAaTPUOTHYECKOE BOCIIMTAHME:

NpOSIBJICHUEM HMHTEpeca K TMPOLUIJIOMY M HACTOAIIEMY POCCHHCKOMN
MAaTEMATUKH, [I€HHOCTHbIM OTHOIIEHHEM K  JIOCTHXKEHUSIM  POCCHUMCKHX
MAaTEMATHUKOB M POCCHMCKOM MAaTEMAaTUYECKOM WIKOJbI, K MCIOJIb30BAHUIO ITUX
JOCTUKEHUM B IPYTUX HayKax M MPUKJIATHBIX cepax;

rPakIaHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 00S3aHHOCTEHN IrpakaHUHA U pealu3allii €ro
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHHUM, MPOIEAYP TPaKIaHCKOTO oOIecTBa (Hampumep,
BBIOOPEHI, ONPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO STUUYECKUX MPOOJIEM, CBA3aHHBIX
C MOPaKTUYECKUM IIPUMEHEHHUEM JOCTHKECHUM HAyKH, OCO3HAHUEM BAaXKHOCTH
MOPITBHO-3TUYECKUX MPUHIIUIIOB B ICATEIILHOCTH YYEHOTO;

TPYJA0BO€ BOCIIMTAHUE:

YCTAaHOBKOW HA aKTHBHOE Yy4YaCTHE B PEIICHUM MPAKTUYECCKUX 3a7ad
MaTEMaTUYECKOM HAIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMATHYECKOTO
oOpa30BaHUs Ha MPOTSHKEHUM BCEM JKU3HU NJisl YCHEIIHOM NpodeccrHoHaIbHOM
JEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

ICTeTHYECKOe BOCIIMTAHHUE:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY M ACTETHYECKOMY BOCIPHUSATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3aJiad, PENICHHH, PacCYXICHHH, YMEHHUIO BHUICThH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOIO MO3HAHUS:

OpPUCHTALIMEX B JICSITEIIBHOCTM HA COBPEMEHHYIO CHCTEMY HAYYHBIX
MIPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS UYeIOBEKa, IPUPOJILI U
oOIecTBa, MOHMMAHUEM MAaTEMAaTHUYECKOW HayKu Kak cdepbl dYeloBEYECKOM
JESITEIbHOCTH, 3TANOB €€ pa3BUTHUSI U 3HAYUMOCTH JJIsl Pa3BUTUS LUBUIU3AIUH,
OBJIQJICHUEM SI3bIKOM MAaTE€MaTHUKU MU MAaTE€MaTHUYECKOW KYJIbTYpPOH KakK CpeICTBOM
MO3HAHUS MHPA, OBJIAJCHHEM MPOCTEHUIIMMHM HABBIKAMHU HCCIEA0BATEIHCKOU
JICATEIILHOCTH,

¢pusnueckoe BoOcnUTAHME, (POPMHUPOBAHUE KYJIbTYPHI 310POBbA M
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU :

FOTOBHOCTBHIO MPUMEHSTh MaTEMaTUUYECKHWE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHHUS  3J0POBOrO  00pa3a KW3HU  (370pOBOE  IHTaHUE,
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cOamaHCHUPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH ), C(hOPMHUPOBAHHOCTBIO HaBbIKA pe(JIEKCUH, IPU3HAHUEM CBOETO ITpaBa
Ha OIMOKY M TaKOro e MpaBa Jpyroro 4eJoBeKa;

IKOJIOTHYeCKOe BOCIIUTAHME!

OpUEHTallMEeN Ha IPUMEHEHNE MaTEMAaTUYECKUX 3HAHUM JJIs peleHus 3a/1a4
B 00J1aCTU COXPAaHHOCTH OKPY>KAIOIIEN CPeIbl, INIAHUPOBAHUS MIOCTYIIKOB U OLIEHKU
UX BO3MOJKHBIX MOCJIEACTBUM JIs1 OKPYXKAIOIIEH Cpefibl, OCO3HAHUEM INI00ATIBHOTO
XapakKTepa 3KOJOTUYECKHUX MPOOIEM U IyTEH UX pELICHUS;

ajanTtanusi K M3MEHSIIOIIMMCS YCJIOBUSIM COLMAJIBHOM W NPHPOIHOI
cpenbl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSAX HEONPENETEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JAEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAEH, MpUOOpEeTaTb B COBMECTHOM AESATEIBHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOAUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAaHUM, B TOM YHCIE
(GbopMyIupoBaTh UJIEU, HOHITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JEPUIUTHl COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO  CUTYallMIO, BOCHPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBAThH
IPUHUMAEMbIE PEIICHUS] U ACUCTBUSA, (POPMYIHpPOBAaTH M OLEHUBATH PHUCKU H
NOCJIEICTBUS, (POPMUPOBATH OIIBIT.

MeTaIlpe)IMeTHble pe3yabTaThbl:

B pe3ynbTate ocBOEHHS MPOrpamMMbl 10 MAaTEMATUKE HA YPOBHE OCHOBHOIO
oOmero oOpa3zoBanusa y oOywatomerocs ¢ 3IIP Oynyr cdopMupoBaHsbl
MeTaIpeAMETHbIE pe3ynbTaThl, XapaKTEePHU3YIOIIHECS OBJIAJICHUEM
YHUBEPCAIbHBIMU N03HABATEIbHBIMU NENUCTBUAMH, YHUBEPCAIbHBIMU
KOMMYHHKATHBHBIMUA ~ JEHCTBUSIMH W YHHBEPCAJIbHBIMU  PETYIATUBHBIMU
NIEUCTBUSIMU.

OBiaseHue  yHMBEPCAJBHBIMM  Y4eOHBIMM  IO3HABATEJIbHBIMU
NEHCTBUAMM:

YCTAaHABJIMBATh IPUYMHHO-CIEACTBEHHBIE CBSI3M B  XOAE YCBOCHHS
MaTeMaTU4YeCKOro Marepuana;

BBISBJIATH JEUIUT JaHHBIX, HEOOXOJUMBIX JUIsl PEIICHUs! MOCTaBICHHON
3a]a4H;

C TIOMOIIbIO YYUTEJI BHIOMPATh CIOCOO pElIeHHUs] MaTeMaTUYeCKON 3a1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHNUS);

OPUMEHSATh W MpeoOpa3oBbIBATh 3HAKM M CHMBOJIBI B XOJ€ pELICHUs
MaTEeMaTUYeCKHX 3a/1ay;

yCTaHABJIMBATh UCKOMOE U IaHHOE NIPU PEUICHUU MaTEMaTUYEeCKOM 3a1auH;

NOHUMAaTh U MHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHbIX BUIOB U (opM
MPE/ICTaBIICHNUS;

WUTIOCTPUPOBATH PeIlIaeMble 3a]1a4M rpaduueCcKUMU CXEMaMU;



3¢ (HeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

NOHUMAaTh M HCIOJb30BAaTh MATEMAaTUYECKUE CpEACTBA HArJSAHOCTU
(rpaduku, pguarpamMmbl, TaAOJUIBI, CXEeMbl H Ap.) IS  HWUIFOCTpaIlvu,
WHTEpHIpETaliU, apryMEHTAIUH.

OBiaseHue yYHUBEPCAIbHBIMH  Y4eOHbIMM  KOMMYHHKATHBHBIMU
NeUCTBUSMMU:

OpraHU30BbIBaTh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JI€SITEIBLHOCTh C
YUUTEJIEM U CBEPCTHUKAMH B MPOIIECCE PEIICHUS 3a/a4;

B3aMMOJICIICTBOBATh U HAXOJUTh OOIIME CMOCOOBI paboThl; paboTaTh B
Tpynne: HAaxXoIWTh OOIIee pelleHne M paspemarb KOH(MIMKTHI Ha OCHOBE
COTJIACOBAHUS MO3UIMHI U Y4ETa UHTEPECOB; CIAyLIaTh MapTHEPA; (POpPMyIHpPOBATH,
apryMEHTHPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

MPOTHO3UPOBATh BOSHUKHOBEHHE KOH(DIUKTOB MPU HATUYUU PA3HBIX TOUYEK
3peHHusl U paspemiarbh KOH(QIMKTH HA OCHOBE Y4€Ta MHTEPECOB M IMO3MULUNA BCEX
YYaCTHHUKOB;

apryMEHTHPOBATh CBOI MO3UIMIO U KOOPAUHUPOBATh €€ C MO3ULMSIMU
napTHEPOB B COTPYAHHYECTBE MPH BBHIPAOOTKE OOLIETO pEUICHHs B COBMECTHOM
NeSTEIbHOCTH;

BBINOJIHATH CBOIO YacTh PaOOTHI, TOCTUraTh KayeCTBEHHOIO pe3yJibTaTa M
KOOPAMHUPOBATH CBOU ACHCTBUS C APYTUMHU WIEHAMU KOMaHIbl;

OILICHMBATh Ka4Y€CTBO CBOETO BKJIAJa B OOIIUI MPOIYKT.

OBnagenne YHUBEpPCAJbHBIMU Y4eOHbIMHU pPeryJsiTuBHbIMH
AeCTBUSIMM:

CTaBUTH LIEJIH, BHIOUpATh W CO3/1aBaTh AJITOPUTMBI JJIs PEUICHHs] YIeOHBIX
MaTeMaTUYECKHUX MpooIem;

IUTAHUPOBATh U OCYIIECTBISTH ACSITEIFHOCTD, HAMPABICHHYIO HAa PEIICHUE
3a]1a4 UCCIeI0BATEeNIbCKOIO XapakTepa.

(GopMynupoBaTh M yAEpKHUBaTH Y4YEOHYIO 3aJaudy, COCTaBIATh IUIAH H
MOCJIEA0BATEIILHOCTD JICHCTBUM;

OCYIIECTBIISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOMMbIE KOPPEKTHUBHI,

KOHTPOJUPOBATh TMpPOIECC W pe3yJbTaT Y4yeOHOM MaTeMaTHu4ecKou
NeSITeIIbHOCTH;

aJIeKBaTHO OIICHMBAaTh MPABUWIBHOCTh WJIM OIIMOOYHOCTH BBINOJHEHUS
yueOHOW 3amaun, €€ OOBEKTHUBHYIO TPYJHOCTh W COOCTBEHHBIE BO3MOKHOCTH €€
pEIICHNUS;

CIMYaTh CIOCO0 ACHCTBUS U €To pe3ysbTaT ¢ 3alaHHBIM ATAIOHOM C IIEJIBIO
OOHapy>KEeHUsI OTKJIIOHEHUH U OTIMYUMA OT 3TAJIOHA.

NPEIBUIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MTPH PEIICHUU YIeOHOM
3a/a4H;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObLT JOCTUTHYT TPEOYyEMBbIid pe3ysbTaT
JeSITEIbHOCTH, ONPEAEIIATh MO3UTUBHBIE U3MEHEHHS U HaIpaBlICHUs, TpeOyrolme
JadbHEHIIIeH paboThI,

PEryJIUpOBaTh CIIOCOO BBIPAKEHUSI SMOLIHIA.



IIpeamMeTHbIE pe3yabTaThl

OcBoenue yueOHOro Kypca «AnreOpa» Ha YpOBHE OCHOBHOIO OOIIETro
oOpa3oBaHUs JIOJDKHO OOECIEYMBATh JOCTHDXKCHHE CIEAYIOMINX MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

Yuciaa 1 BBIYUCTCHUSA

Hcnonbs30BaTh HayaabHBIE MPEACTABICHUS O MHOMXECTBE JIEMCTBUTEIBHBIX
YUCeN JJIsl CPaBHEHUs, OKPYTJICHHS U BBIUUCIICHUI; N300pakaTh JICHUCTBUTEIIbHBIC
YHMCJ1a TOYKaMH Ha KOOPJANHATHOU MPSAMOU.

[IpuMeHATh TIOHATHE apU(DMETHUECKOTO0 KBAAPATHOTO KOPHS; HAXOIHTh
KBaJpaTHbIE KOPHHU, MCHOJIb3YSl MPU HEOOXOJUMOCTU KaJbKYJISTOP; BBIMOJHSITH
npocTeime npeoOpa3oBaHUsl BBIPAXKEHUMN, COJEpXKAIIUMX KBAJApPAaTHBIC KOPHH,
WCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcrnonb3oBath 3anmucu OOJIBIIUX W MAJIbIX YHMCENl C TTOMOUIBIO JE€CSITHUHBIX
npobeit u creneHeit uucia 10.

AJire0panvecKue BbIPAKEHUS

[IpyuMeHATP TIOHATHE CTENEHM C LEeJIbIM II0Ka3aTeleM, BBIIIOJHSITH
npeo0pa3oBaHus BBIPAKECHUM, COAEpIKAIIMX CTEMEHU C IeJIbIM ToKaszareneM (C
UCIIOJIb30BAaHUEM CITPABOYHON WH(MOPMAITUH).

BrINOMHATE HECIOKHBIE TOXICCTBEHHBIE MPEOOpPa30BaHUsl PALMOHAIBHBIX
BBIpAQKEHUI HA OCHOBE MPABUJI JCHCTBUI HaJl MHOTOWICHAMHU U alreOpanyecKuMu
JIPOOSIMHU.

PackianpiBaTh KBaApATHBIN TPEXWIEH HA MHOKHUTEU.

[TpumensTh mpeoOpa3oBaHus BbIPAXKEHUM IS PEIICHUs] PA3IMUHbBIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MTPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelinble, KBapaTHBIC YPaBHEHUS (C UCIIOJIB30BAHUEM CIIPABOYHOM
uH(pOpMAIUU) U pAIlMOHANILHBIE YPaBHEHUS, CBOISIIMECS K HUM, CUCTEMBI JIBYX
YPaBHEHUM C ABYMsI IEPEMEHHBIMH.

[IpoBoaANUTE MPOCTENIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPAaBHECHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHnH (YCTaHABIMBATh, UMEET
JIM YpaBHEHUE UJIU CUCTEMA YPABHEHHM PEUICHUS, €CIIU UMEET, TO CKOJIBKO, H TIp.) C
OTOpPO} Ha aITOPUTM YUEOHBIX JEeHCTBUM.

[TepexoauTh OT CiIOBECHOUN (DOPMYIMPOBKM 3aJauu K e€ alredpanveckoin
MOJIEIA C TIOMOIIBK) COCTABJICHUS YPABHEHUS WJIM CHUCTEMBlI YpPaBHEHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4H MOJYYEHHbINA Pe3yJIbTaT.

[IpuMeHSITh CBOMCTBA YHUCIOBBIX HEPABEHCTB [JI1 CPAaBHEHUA, OLICHKHU;
pemaTh JMHEMHbIE HEPABEHCTBA C OJHOM TMEPEMEHHOW M HMX CHUCTEMBI;, JaBaTh
rpauyuecKy0 WUTIOCTPAIUI0 MHOXKECTBA PEIIEHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKIUU

OnepupoBath Ha 0a30BOM ypOBHE (DYHKIIMOHAIBHBIC TOHSATHS U S3BIK
(TepMHHBI, CUMBOJIMYECKHE 0003HAUCHHUS); ONPEACIITh 3HaueHUE (PYHKIIMH TIO
3HAYCHUIO apTyMEHTa; ONPEACNISITh CBOMCTBA (PYHKITUH TI0 €€ TpaduKy.



Ctpouts rpaduKy MeMeHTapHbIX QyHKIH Buga , Y = X2,y = X5,y = x ,
k y y )
Y= =, OImMCHIBaThL CBOWCTBA 4YHCIOBOM (yHKIMu 10 €€ rpaduky (mpu
X
HEOOXOIMMOCTH C HAIIPABJIAIOLIEH TOMOIIBIO).

COJEPKXAHHUE KYPCA

Yuciia 1 BbIYMCTICHUS

KBanpatusiii xopenp u3 uucna. *[lonsitue 00 uppalmoOHATBFHOM YHCIIE.
JlecsiTuunblie MpUOIMKEHUS HPPALMOHABHBIX yncen™. CBoiicTBa apu(MeTHUIECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAKEHUI
Y BEIYUCICHUAM. * J[efiCTBUTEIbHBIC YHCIIa™,

Crernensb ¢ 1eNbIM MoKaszaTesieM U €€ cpoicTBa. CTaHgapTHas 3aMUCh YHCIA.

AJire0panvecKue BbIPAKEeHUS

KBagpaTHbll  TpEX4WNeH; pa3joKEHUWE KBAJAPAaTHOTO TPEXWIEHA Ha
MHOKHUTEIIH.

AnreOpaudeckass JpoOb. OCHOBHOE CBOMCTBO alireOpanyeckoi ApooH.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JEJCHUE anredpandyeckux ApoOei.
ParnmonanbeHble BEIpaKEHUS M UX peoOpa3zoBaHUE.

YpaBHeHNs U HEPpaBeHCTBA

KBanparHoe ypaBHeHMe, popMysia KOpHEN KBaAPAaTHOTrO ypaBHeHus. *Teopema
Buera*. Pemienue ypaBHEHM, CBOASIIUXCS K JIMHEWHBIM M KBaJPaTHBIM.
[IpocTeiimme qpoOHO-paIMOHAIEHBIE YPAaBHEHHSL.

*T"padmueckas uHTEpHpETALNS YPABHEHUH C ABYMSI IEPEMEHHBIMU U CUCTEM
JUHENHBIX ypaBHEHUH C AByMs nepemMeHHbIMU™. I[lpuMepnl pelieHusi cucreM
HEJIMHENHBIX YPABHEHU C IBYMs IEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a71a4 aaredpanyeckuM crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJTHON NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEpPABEHCTBA C OJHOU IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKUUHA

[lonstue ¢ynkuuu. OO6nacTh ONpeAeNeHUuss M MHOXKECTBO 3HAUEHUH
¢bynkuun. CnocoObl 3a1aHus QyHKIUH.

I'padpux pynxuuu. YUrenue cBoiictB ¢yHkuuu no €€ rpaduky. [Ipumeps
rpadukoB QYHKIHMA, OTPa)KaAIOIIKUX PEeATbHBIE MPOLECCHI.

OyHKIMY, OMNKCHIBAIOIIUE TMPIMYI0 U OOpaTHYIO MPOMOPIHOHATBHbIE

k
3aBUCUMOCTH, UX Tpapuku. DyHKIUU Yy = X2, y = X3, y = Vx, y = -

X

*I'padprueckoe perieHre ypaBHEHU U CUCTEM YPaBHEHUIT™.

3nech u ganee * * 0003HaYEHBI TEMBI, U3yYE€HUE KOTOPBIX MPOBOJUTCS B
O3HAaKOMUTeNbHOM Iu1aHe. [legaror caMocTosTeNnsHO orpeenseT 00beM
U3y4aeMoro Marepuara.



TEMATUYECKOE ITJTAHUPOBAHUE
8 kuacc (684, 2 yaca B HeJENIO)

Ha3zBpanue
pasnena (TemMbl)
Kypca (4ucj10

OcHoBHOE€ CoAcCpKaHUEC

OcHoBHbIE BUbI J1eITEJIbHOCTH oﬁyqalonmxca

4acoB)
Yucna u KBanparuslii kopeHb u3 uncina. *[lonstue 06 uppanuonanbHoM | POpMyJIMPOBaTh OMNpee/ieHHe KBaJIpaTHOIO KOPHS U3 4HCIa,
BbIYHCJICHHS. yucie. JlecaTHuHble TPpUOIMKEHUS UPPALMOHAIBHBIX YHUCENl. | apU(PMETUYECKOTO KBAJPAaTHOIO KOPHSA MPH HEOOXOJUMOCTH C
KBaaparusie JeiicTButenbHble ynciaa. CpaBHEHHE JEHCTBUTENBHBIX YUCET ™. | BU3YaIbHON OIOPOH.
KOpPHH Apudmernueckuii KBaapaTHbII KOPEHb. IIpuMeHATH oOnepanuio HM3BJICYEHUS KBAJIPAaTHOTO KOPHS H3
(10 9) VpaBHeHue Buja X° = a. quClla, MCMOJb3YS P HEO0XOUMOCTH KAJIbKYJIATOP.

CaoiicTBa apu(pMeTHUECKUX KBaJIpaTHBIX

[IpeoOpazoBaHre  YHCIOBBIX  BBIPAKECHUH,
KBaJIpaTHbIE KOPHH.

KOpHEH.
COJIEpIKAIINX

OunenuBarp KBaJpaTHbIE KOPHHM LEJNBIMH  YUCIAMH U
JECATUYHBIMH JIpOOSMHU.

CpaBHuUBaTL M YNOPSAOYMBATH  PAlMOHAIBHBIE U
MPPALMOHAIIBHBIE YHCIIA, 3aIIHCAHHBIE C TOMOIIBIO KBAaJIPaTHBIX
KOpHEH npy He0OXOAMMOCTHU C HAaNPABJIAIOMIEH TOMOIIBIO.
HccaenoBarh ypaBHEHHE X2 = @, HAXOAUTh TOYHBIE U
npubimxEHHbBIe KopHU pu a > 0.

HccnenoBars cBOMCTBA KBAaJpaTHBIX KOpPHEH, IPOBOISA
YHCJIOBBIE AKCIEPUMEHTHI C MCIIONb30BAaHUEM KaJbKYJIATOpa
(KoMTIBIOTEDA).

IlpuMeHaTs CBOMCTBA apH(MeTHYECKHMX KOpHEH 1/
npeodpPa30oBaHUA BbIPAKEHUI.

BbinosHATL mpocreiilmme mnpeodpa3’oBaHWs  BBIPAXKECHUH,
coZepXKallMX KBaJgpaTHbIE KOpHU. BbeIpakaTe NepeMeHHbIE U3
reoOMEeTpHUECKUX U (PU3NUecKux (HopMys IpU HEOOXOJUMOCTH C
OIOPO Ha MPaBHUJIO.

BorunciasTh 3HaYeHHs1 BBIPAXKEHUMN, COAEPKAIIMX KBaJpaTHbIE
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KOPHHU, UCITOJIB3YA IIPpU HeO6XOI[I/IMOCTI/I KaJIbKYJIATODP.
Hcnoan3oBaTh B  XOIE pemicHud 3adad OJICMCHTApPHBIC
MMpEaACTAaBJIICHHUA, CBA3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HaAaYCHUSAMU
BCJIIMYHH.

3HAKOMHTBLCS C HCTOpHeﬁ PAa3BUTHA MATCMAaTUKH.

Yucaam
BBIYHCJICHHUS.
Crenenn

¢ IEeJBIM
nokasarejieM
59

Crenens ¢ nensiM nmokasareneMm. CTangapTHas 3aluch YUCa.
Pa3mepsl 00BEKTOB OKpykaromero Mupa (OT 3IJIEMEHTapHBIX
YacTHUIl 10 KOCMUYECKUX OOBEKTOB), NIUTEILHOCTh MPOIECCOB
B OKPYXKAroIIeM MUpE.

CBolicTBa CTENEHH C 1IEJIBIM I10Ka3aTeleM.

®opMyJIMPOBATH ONPeeIeHHe CTEIICHU C LIEJIBbIM [10Ka3aTeIeM
(mpu HEOOXOIUMOCTH 1O BU3YaJILHOM OTope).

IIpeacTaBasATh 3anuch OOJIBLINX U MAJIBIX YUCEN B CTAHAAPTHOM
Bujge. CpaBHHUBATBL UNCIA M BEIMYMHBI, 3alMCAHHBIE C
ucnosyb3oBaHueM crenenu 10.

Hcnonb3oBaTh 3amMch uucel B CTaHAAPTHOM BHUAE UL
BBIPQKEHUS Pa3MEpOB OOBEKTOB, JIMTEIBHOCTH MPOIIECCOB B
OKpPYXKaroIlleM MUPE.

®opMyJIMpOBaTh, 3aNMCHIBATH B CUMBOJIHYECKOil (opme u
WIIOCTPHPOBATh NPHMEPAMH CBOMCTBA CTENEHU C LENBIM
nmokazatesieM (MpU  HEOOXOJUMOCTH C  HCIIOJIb30BaHUEM
BU3YaJIbHOW OTIOPBI).

IIpumensiTe  cBoiicTBa CTEEHW s IpeoOpazoBaHUs
BBIPQXECHUI, COAEpPKAIIMX CTENEHU C LENbIM I0Ka3aTeleM C
MCIOJIb30BaHUEM  CIIpaBOYHOM uHpopManuu. BbINoOJHATH
AeHCTBUSI C YHUCIIaMH{, 3alMCaHHBIMU B CTaHJApPTHOM BHJE
(YMHOXeHHE, JIeJICHNE, BO3BEICHHUE B CTCIICHB).

AuiredOpanyeckue
BBIPasKeHH .
KBaaparubii
TPéX4wieH

3 v)

KBanpatubiii TpéxwieH. Pa3znokeHue KBagpaTHOTO TPEXWICHA
Ha MHO>KHUTEH.

Pacno3HaBarh  KBaJgpaTHBIM  TpPEXWIEH, yCTaHABIUBATbH
BO3MO>KHOCTB €T0 Pa3JI0KEHUS Ha MHOXKHUTEIH.

PackiaabiBaTh Ha MHOKHMTEJIM KBAJPATHBIM TPEXWIEH C
HEOTPULIATENIbHBIM JTUCKPUMHUHAHTOM TPH HEOOXOJIUMOCTH C
OIOpPOM Ha AJITOPUTM IpaBUJIA.

Auredpanyeckue

Anrebpanueckas Apo0b. /lomycTuMble 3HaYCHUS IEPEMEHHBIX,

3anuceiBaTh anredpanueckue BbipakeHus. Haxogurs obnacth
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BbIPasKeHH .
Anrebopanyeckas
ApoOb

(10 v)

BXOJISIIIIUX B aJireOpandeckue BeipakeHusl. OCHOBHOE CBOWCTBO
anredbpandeckoii qpoou. CokparieHue apooeii.

CrnoxeHnue, BBIYMTAHUE, YMHOXXEHUE U JICTICHHE
anreOpandyecknx apobOeir. I[IpeoOpa3oBanue  BBIpaKEHHIA,
coJiepKalux ajareopandeckue aApoou.

OTpeieNieHUs] PAllMOHAIIBHOTO BBIPAKEHHUS.

BbINOJHATL YMCIOBBIE MOJACTAHOBKA M BBIYMCJIATH 3HAUYCHUE
JIpoOH, B TOM YHUCIIE C IOMOIIbIO KaTbKYISATOpPA.
@opMyJIMPOBATH OCHOBHOE CBOWCTBO alireOpandeckoit 1podu u
NPUMEHSATH €ro JJisl IpeodpazoBaHus ApoOeH.

BoInogHATh JeicTBUS ¢ anreOpandyecKuMH JpoOsSMHU TpU
HEOOXOIUMOCTH C Hampapisiomeil noMompl. [IpumeHsTH
npeoOpa3oBaHMs BBIPAKEHUMN /I pelieHus 3aja4d. BeipakaTh
nepeMeHHble 13 Gopmyn (PpuU3UUECKHX, TECOMETPUUECKUX,
OTHCHIBAIONIUX OBITOBBIC CHUTYAllMH) TPU HEOOXOAMMOCTH C
HAIPAaBISAIONIEH TOMOIIBIO.

YpaBHeHus

U HEpaBEeHCTBA.
KBaaparubie
YPaBHEHHS

(10 u)

KBanpatnoe ypaBHenue. Hemomnoe kBagpaTHOE ypaBHCHHE.
dopmyna KOpHEH KBajpaTHOro ypaBHeHus. *Teopema Buera™.
Pemenue ypaBHeHMI, CBOAAIMXCS K KBaJpaTHBIM. [ Ipocreiimme
JIPpOOHO-pallMOHANIbHBIE YPAaBHEHUSI.

Pemenne TEKCTOBBIX 3aad € TIOMOIIBIO  KBAJPATHBIX
YPaBHEHUM.

Pacno3HaBaTh KBajJjpaTHbIE YpPaBHEHUS.

3anuceiBath (opmysay KOpHEH KBaJApaTHOIO YpaBHEHMS;
pemiaTh KBaJApaTHble YPaBHEHUS] — IIOJIHbIE U HEMOJIHbIE (C
UCIOJIb30BAaHUEM CIIPABOYHON MHPOPMALIUN).

IIpoBoauTs  mpocTeiiliue  HcCAEAOBAHMA  KBaJpPaTHBIX
YpaBHEHUM.

Pemiats ypaBHeHusi, CBOAsIINECS K KBAJAPAaTHBIM, C TOMOIIbIO
npeoOpa3oBaHuil U 3aMEHON TepeMEHHON € ONOpPOi Ha aIrOpUTM
IpaBuUIIa.

Habnrogate M aHaAJIM3MPOBATH CBS3b MEXKAY KOpPHAMH U
Kod(duLIMeHTaMH KBaJAPaTHOTO YPaBHEHHUS.

*TIpuMeHATh TEOpeEMyY Buera I ¢ pelieHus
3a/1a4 (C UCTOIB30BaHNEM O0pa3ia)™*.

Pemats TekcTOBBIE 3aa4M  anreOpanvyeckuM CIocoOoM:
MEPEXO/IUTh OT CJIOBECHOH (HOPMYIHPOBKM YCIOBUS 33Jaud K
anreOpanvyeckoi MOJIENTH MyTEM COCTaBIICHUS YpaBHEHUS (IIpH
HEOOXOIUMOCTH C  HaNpaBIAIOIIed TOMOINBIO);  pelaTh
COCTaBJIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMHTBCSI ¢ HCTOPHEI Pa3BUTHS aJIreOPHI.
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YpaBHeHnus JIuHeliHOE ypaBHEHHE C JABYMs IE€pPEeMEHHBIMH, €ro rpaduk,| Pacnmo3HaBarhb JnHelHbIE ypaBHEHUS C IBYMsI IEPEMEHHBIMHU.
U HepaBeHCTBA. IIPUMEPBI PELICHNUS YPABHEHUN B LIEJIBIX YHCTIAX. Crpouth rpaduku JWHEHHBIX YpaBHEHUH, B TOM 4HCIE
Cucremsl Pemenne cucreM JIByX JIMHEHHBIX YPAaBHEHUH C JBYMs |HCHOJB3Ysl LHU(POBBIe pecypcbl (IpH HEOOXOIUMOCTH C
yYPaBHEHUI nepeMeHHbIMU. [Ipumepbl pelieHus CUCTEM HEIMHEHHBIX | OIOPOH Ha aJlTOPUTM Y4E€OHBIX AEHCTBUM).
8u) YPaBHEHHH C ABYMs IEPEMEHHBIMH. Pa3nuyare napajuienpHble M NEPECEKAIOIIUECS NPSAMbIE 110 UX
*T'padhuyeckass  wHTEpHpeTanus  ypaBHEHUS C  JBYMs | YPaBHEHUSIM.
NIEPEMEHHBIMH U CCTEM YPAaBHEHUH ¢ ABYMS MepeMEHHbBIMU™. |PemiaTb cucTeMbl [BYX JIMHEHHBIX YypaBHEHMH C JByMs
Pemrenne TeKCTOBBIX 3a1a4 C IOMOIIBIO CUCTEM YPABHEHUM. IIEPEMEHHBIMU T10ICTAHOBKOU U CIIOKEHHUEM.
Pemarh npocreinime CUCTEMBI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SIBJISIETCS IMHEHHBIM IIPU HEOOXOJMMOCTH € HalpaBJISIOLIEH
IIOMOUIBIO.
*IlpuBoauth rpadguuecKyl0 HHTEpPHpPeTALMI0O pEILCHUs
YPaBHEHHs C JBYMsI IEPEMEHHBIMU U CUCTEM YPaBHEHUI C IBYMs
nepeMeHHbIMU. >
Pemath TexkcToBbIE 321a4H ANreOpanyecKuM CrocoOoM.
YpaBHeHus YucoBsle HEPABEHCTBA U UX CBOMCTBA. ®opmyIMpOBaTh cBOlicTBa YU CIIOBBIX HEPABEHCTB,
1 HepaBeHCTBA. HepaseHcTBO ¢ 01HOM nepeMeHHOM. JIMHENHHbIE HEPaBEHCTBA C | LIIIOCTPUPOBATh UX Ha KOOPIAMHATHOMU IIPSIMOA.
HepaBencrBa OJIHOM mnepemMeHHOW U uX pemeHue. Cuctembl JHHEWHBIX | [IpuMeHATH cBOMCTBA HEPABEHCTB B XOJI€ PEILICHUS 3a/1a4.
8 HEPABEHCTB C OJITHOM IEPEMEHHOM U UX PELIEHUE. Pemiars JuHElHBIE HEpPaBEHCTBA C OJHOM IIEPEMEHHOM,
N300paxeHnue pemieHus JIMHEHHOTO HEPaBEHCTBA U UX CUCTEM | M300pa)kaTh pelIeHNe HEPaBEHCTBA HA YMCIOBOM MPSIMOH.
Ha YUCJIOBOU IIPSIMOA. PemaTth cucteMbl TMHEHHBIX HEPABEHCTB, N300pakaTh pelIeHue
CUCTEMbI HEPaBEHCTB Ha YKCJIOBOM MPSIMOM MpU HEOOXOIMMOCTH
C BU3YaJIbHOM OIIOPOM.
DOyHKIMH. [Tonatue ¢ynkuun. OOnacTe ompeaeneHus M MHOXKECTBO | Mcmoab3oBaTh  (QYHKIMOHAIBHYIO ~ TEPMHMHOJIOTHIO U
OcHoBHBbIE 3HaueHni QyHkuu. CriocoObl 3a1anus QyHKITUH. CHUMBOJIUKY.
MOHATHS I'papux ¢ynkuuu. CpoiicTBa (yHKIMH, UX OTOOpakeHHE Ha | BbIuMcasATh 3HauyeHMs (YHKUUH, 337aHHBIX (opMynaMu (pu
4 v) rpaduke. HEOOXOUMOCTH HCIOJB30BaTh KaJbKyJATOp); COCTABJIATH

Ta0JIMIbI 3HAYeHUH QYHKIMH.
Ctpouthb no Toukam rpadpuku QyHKIIuil.
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OnuceiBath cBOlicTBa (QYHKIIMM Ha OCHOBE €€ rpaduyeckoro
MPEICTaBICHUST TpPH  HEOOXOJUMOCTH C  HaNpaBISIONIEH
MTOMOMUIBIO.

Hcnonb3oBaTh  QYHKIMOHAIGHYIO ~ TEPMHUHOJIOTHIO  H
CHMBOJIMKY.

HccnenoBarh mnpumepbl rpa@uKoB, OTPAKAMOIIMX peaTbHBIC
npouecchl U siBneHus. IIpuBOAUTHL NpUMeEPbI TPOIECCOB U
SIBJIEHU C 3aJJaHHBIMH CBOMCTBAMMU.

Hcnonb30BaTh KOMNBIOTEPHBbIE MPOTPAMMBbI ISl TOCTPOCHUS
rpadukoB QyHKINN U U3y4EHUS UX CBOHCTB

DYyHKIUH.
YucaoBbie
byHxunn
(64)

Urenne wu mnoctpoeHue rpadukoB Qynkumii. [Ipumepst
rpaduKkoB PyHKUNN, OTPaKAIOLIUX PEAJIbHBIE POLIECCHI.
OyHKINH, OIUCHIBAIOIIME  TPSAMYIO U 0o0paTHyIO
MPOTOPIIMOHATBHBIC 3aBUCUMOCTH, UX rpaduku. ['unepOona.
I'paduk pyHKIIIM Y = X2,

k
OyHKkIMH Yy = X2, y = X3, y = \/;, y =-; *rpaduueckoe

X
peleHre ypaBHEHUI U CUCTEM ypaBHEHUH. *

Haxoauthb ¢ nomoubio rpaduka QyHKIUM 3HAUEHUE OJTHOUN U3
paccMaTpUBaEeMbIX BEJIMYHH 10 3HAYECHUIO IPYTOM.

B HecHOXHBIX Ciy4asx BbIpasKkaTb (popMyJIoH 3aBHCHMOCTD
MEXy BEINYNHAMH.

OnuceiBaTh XapakTep HW3MEHEHMs OIHOM BEIMYUHBI B
3aBUCUMOCTH OT U3MEHEHUS IPYron

PacnosnaBatrs Buabl u3ydaembix ¢QyHkimidl. Iloka3piBaTh
CXeMAaTH4YeCKH IIOJI0KEHHE Ha KOOPJAMHATHOM IUIOCKOCTH
rpauKoB byHKUINH BHJA! y = X2, y = X3,

k
y= Vx y=-

X
Hcnoab3oBath PyHKIHOHAJBHO-TPA(HUUYECKHUE

NpeacTaBJIeHUs U PELICHUs U UCCIEA0BAHUS YPABHEHUN U
CHCTEM YpaBHEHUH.
IIpumensiTe M(ppPoOBLIE pecypebl Ui NOCTPOSHUS T'padUKOB

GyHKIHIA.

[Ipu pa3paboTke paboueil mNporpaMMmbl B TEMATHYECKOM IUJIAHUPOBAHMM JOJDKHBI OBITh YUYTE€HBI BO3MOXKHOCTH
UCIIOJIb30BAHUS JIEKTPOHHBIX (IU(POBBIX) 00pa30BATEIBHBIX PECYPCOB, ABISIONIMXCS Y4eOHO-METOAMYECKUMHU MaTepHallaMu
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(MyIBTUMEIUNHBIE IPOTPAMMBI, JIEKTPOHHBIE YUEOHUKH U 33JaUHUKH, SJIEKTPOHHbIE OMOIMOTEKH, BUPTYyalbHbIE JabOpaToOpuH,
UTPOBbIC MPOrPAMMBbI, KOJUJICKIIMH HHU(PPOBBIX 00pa3oBaTEIbHBIX PECYPCOB), HCIONB3YEMBIMHU JJisi OOy4YeHHS UM BOCHHUTAHUS
Pa3IMYHBIX TPYII MOJb30BaTENCH, MPEICTABICHHBIMUA B AJIEKTPOHHOM (IU(POBOM) BUIEC U PEATUIYIONIUMHU TUIAKTUYECKUE
Bo3MoxHOCTH VKT, comepikanrie KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 00pa30BaHUMU.
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IMNOYPOUYHOE IIVIAHUPOBHAUE
8 KJIACC — 68 4. (2 yaca. B HE/IeIIO)

Ne .ot

HaunmenoBanue pPa3acioB U TCM IIPOrpaMMBI

KomnyecTBo yacoB

Bcero KoHnTtposnbHbie
paboOTHI

I[aTa IMPOBCACHUA

Jlomairaue
3aaHUS

Pa3zpea 1.

UYucaa u Beiuuciaenus. Kpaaparusie kopuu (104)

1.

KBagparueiii kopeHb w3 uucna. *[lonarue 00
UPPaLMOHAIEHOM qucie. JlecsiTuuHble
NPUOIMKEHUST UPPALMOHATBHBIX YHCEIL.
JleCTBUTEIbHBIE 4yuca. CpaBHeHue
JEHCTBUTENbHBIX YHCET™.

Apudmernueckuit KBapaTHbIN KOPEHb.

YpaBHeHue BUAA X2 = a

VYpaBHeHHE BUa X° = a.

CaoiicTBa apuMeTnyecKux KBaJApaTHBIX KOPHEH.

CaoiicTBa apuMeTnyecKux KBaApaTHBIX KOPHEH.

[Ipeobpa3oBaHre YHCTOBBIX BBIPAKECHUIH,
coJiepKallluX KBaJApaTHbIE KOPHHU.

N I e

IIpeoOpa3oBaHue YUCIOBBIX BHIPAKECHUH,
coJiepKaliX KBaJpaTHbIE KOPHHU.

© o NoOo~wN

IIpeoOpa3oBaHue YUCIOBBIX BHIPAKECHUH,
coJieprKaliX KBaJpaTHbIE KOPHHU.

1

10.

IIposepounasi padora

1

Paznen 2 Yucaa u Beruuciienus. CteneHs ¢ 1eJbIM mokazareyaeM (54)

11.

CTereHs ¢ IeNbIM ITOKa3aTeleM.

1

12.

CranpapTHas 3anuch 4KCa.

1

13.

Pasmepbl 0OBEKTOB OKpyskaromero mupa (Ot

1

16



QJICMCHTAPHBIX YaCTUI] 1O KOCMHUYCCKUX OGBGKTOB),
AJIUTEJIBHOCTD IPOLECCOB B OKPYKAKOIIEM MHUPEC.

14. CBolicTBa CTEIIEHHU C IEJIBIM IMOKa3aTeIeM 1
15. | KonTrpoabHas padora 3a 1 4yeTBepTh 1

Paznen 3. AnreOpanyeckue Boipa:kenusi. Kpaapatubii Tpéxuiien (3 4)

16. KBanpatusiii TpéxuieH. Pasnoxenue kBagpatHoro | 1
TpE€X4JeHAa Ha MHOXKHUTEIIH.

17. Paznoxxenune kBaipaTHOro TpEXUIeHa HA 1
MHOKHUTEJIH.

18. Paznoxxenune kBaipaTHOro TpEXUaeHa HA 1
MHOKHUTEJIH.
Pasnen 4. Anredpanyeckue Bbipa:keHus. Ajredopaundeckas apoos (10 u)
19. Anrebpanyeckas 1po0b 1
20. JlonycTuMble 3HaYCHHS MEPEMEHHBIX, BXOIAINX B | ]
anrebpanvecKe BhIPaKEHUS.

21. OcHOBHOE CBOMCTBO alireOpanyeckon 1poowu. 1

22. | Cokparmenue apoo6eii. 1

23. Coxkpartenue apobei. 1

24. | CnoxeHue, BBIYUTaHUE, YMHOKEHHUE U JIETIEHUE 1
anredpandeckux apobei

25. CnoxxeHue, BBIYUTaHUE, YMHOKEHUE U JCJICHHE 1
anredpandeckux apobeit

26. | [Ipeobpa3oBaHue BeIpaXKE€HH, COAEPKALIIX 1
anredpandeckue 1podu.

27. | lIpeobpazoBaHue BeIpaKE€HH, COJEPIKALIIX 1
anredpandeckue 1podu.

28. | KonTpoJsbHasi padora 3a 2 4eTBepTh 1

Paznen S. YpaBHenusi u HepaBeHcTBa. KBangpaTubie ypaBaenus (10 u)

29. ‘ HucnoBble HEPABEHCTBA U UX CBOMCTBA..

1
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30. | HepaBeHCTBO C OIHOM MEPEMEHHOM. 1

31. JIuHeiiHble HEPABEHCTBA C OJHOM MEPEMEHHOM U UX | ]
peuieHue.

32. . JInneliHble HEPAaBEHCTBA C OJHOM EPEMEHHOM U UX | ]
peuieHue.

33. CucreMbl TUHEUHBIX HEPABEHCTB C OJIHOM 1
IIEPEMEHHOM U UX pELICHUE

34. CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM 1
IIEPEMEHHOM U UX pELICHUE

35. | U300pakeHue pernieHus JMHEHHOTO HepaBeHCTBA U |
HX CHCTEM Ha YMCJIOBOM NMPSAMOU

36. | U300pakeHnue pernieHus JMHEHHOTO HEpaBeHCTBA U |
HX CHCTEM Ha YMCJIOBOM NMPSAMOU

37. | U3obpaxenue perieHus TMHEHHOTO HEpaBeHCTBA U | ]
HX CHCTEM Ha YMCJIOBOM NMPSAMOU

38. | IlpoBepounasi padora 1

Pasjnen 6. YpaBHenusi u HepaBeHcTBa. CucTeMbl YpaBHeHuid (8 4)

39. | JIuneiiHoe ypaBHEHUE C ABYMsS NEPEMEHHBIMH, €T0 | 1
rpaduk, TpUMEpPHl PEIICHUs] YpaBHEHUU B IEJBIX
YHUCaXx.

40. | JIuneitHOEe ypaBHEHHE C JIBYMs MEPEMEHHBIMH, €ro | 1
rpaduk, MpUMEpHl PElIeHUs ypaBHEHUH B ILEJBIX
yuCax.

4]. Pemenue cucrem AByX JIMHENHBIX YPABHEHUH C 1
JIBYMSI IEPEMEHHBIMHU.

42. Pemenue cucrem AByX JIMHEHHBIX YPABHEHUU C 1
JIBYMSI IEPEMEHHBIMHU.

43, [Tpumepsl peleHus CUCTEM HEJIMHEHUHBIX | ]

YpaBHEHUH C IBYMsI IEPEMEHHBIMH.
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*T'pacdmyeckas MHTEPIIPETALUS YPABHEHUS C IBYMS
IIEPEMEHHBIMU M CHCTEM YPAaBHEHHH C JBYMs

MepEMEHHBIMU ™.
44, | PemeHue TEKCTOBBIX 3aJa4 C IOMOILBI CUCTEM
YpaBHEHUM.
45, Pemenne TekCcTOBBIX 33/1a4 C HOMOIIBE) CHCTEM
YpaBHEHU.
46. | IlpoBepounasi padora
Pasznen 7. YpaBHenusi u HepaBeHcTBa. HepaBencrBa (8 u)
47. YucioBele HEPABEHCTBA U UX CBOMCTRA..
48. | HepaBeHCTBO ¢ OHOI IEPEMEHHOM.
49, | JIlunelinble HEpaBEHCTBA C OJIHOM MEPEMEHHON U UX
pelIeHue
50. | KontpoJsbHasi padoTa 3a 3 4eTBepTh
51. Cucrembl JIMHEHMHBIX HEPABEHCTB C  OJIHOM
IIEPEMEHHOM U UX PEIICHUE.
52. Cucrembl JIMHEHMHBIX HEPABEHCTB C  OJIHOM
IIEPEMEHHOM U UX PEIICHUE.
53. N3o0paxkeHnue peneHus TMHEHHOTO HEPAaBEHCTBA U
HX CHCTEM Ha YUCJIOBOM NIPSAMOU
54. | U3o00paxenue perieHnus TMHEHHOIO HEPABEHCTRA U
HX CHCTEM Ha YUCJIOBOMN NPSAMOU
Pa3nen 8. ®ynkunu. OcHoBHbIE NOHATHS (4 1)
55. |lonstue dyakuun. OOnacTh ONpEACTICHUS |
MHO’KECTBO 3HAYCHUN (QYHKITUU.
56. | CnocoOsl 3amanus PyHKITUH.
57. | I'padux ¢pyakuun. CBoiicTBa (HyHKIIMH, UX
oroOpakeHue Ha rpaduke.
58. | IlpoBepounas pabota
Pasznen 9. ®ynkunu. Yncaosbie pynknum (6 4)
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59. |UYrenme wu moctpoeHue rpadukoB (GyHKIMHA. | ]
[Tpumepbl  TpadukoB (QYHKIUH, OTPaXKAFOIINX
peabHbIE MPOLIECCHI.

60. | ®ynknuu, omuchIBarOUIUME MPsSMYIO W 00patHyio | 1
IPONOPIMOHATIFHBIC 3aBUCHMOCTH, MX TPa(UKH.

61. | 'umepbona. 1

62. | padux pynxmuuy = X 1

k

63. | dynkwmy = X2y = 3y = Vxy = 1
*rpaduueckoe penieHne ypaBHEeHUH H CUCTEM
ypaBHEHUH. *

64. | KonTpoabHasi pabora 3a4 4eTBepTh 1
OBIIEE KOJIMYETCBO YACOB 68
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