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MNOACHUTEJIBHASA 3AIINCKA

Opranuzanus mnpenogaBanus ydeOHoro mpeamera «MaTeMaTnka» Ha YpOB-
HSX OCHOBHOI'O 00I1ero u cpeaHero oodiiero obpazoanus B 2024/2025 yueOHOM
TOJTy OCYIIECTBIISICTCS B COOTBETCTBHH CO CIACAYIOIIMMH HOPMATHBHO-TIPABOBBIMHU
aKTaMU:

— @depnepanbHbIii 3akoH OT 29 aexadpst 2012 1. Ne 273-D3 «O6 oOpazoBanu B
Poccniickon @enepanumy;

— OepaepanbHblil 3akoH OT 19 nexabps 2023 r. Ne 618-D3 «O BHeceHun u3-
MeHeHul B @enepanbHblil 3ak0H «O06 o6pa3zoBanuu B Poccuiickoit @eneparumy;

— denepanbHbIl TOCYIAPCTBEHHBIM 00pa3oBaTEIbHBIN CTaHIAPT OCHOBHOIO
oOmiero oopaszoBanus (yTB. npukazoM MunnpocenieHus: Poccun ot 31 mas 2021
r. Ne 287) (mamee — ®I'OC O0OO0);

— DenepalibHBIA TOCYJAPCTBEHHBINM 00pa30BaTENbHBIN CTaHIAPT CPEIHETrO
oO1ero oOpazoBanus (yTB. npukazoM MuHoOpHayku Poccun ot 17 mas 2012 r. Ne
413) (manee — ®I'OC COO);

— denepanpHas oOpazoBaTebHas MPOrpaMMa OCHOBHOI'O OO0Iero oopas3oBa-
Hus (yTB. mpukazoM Munnpocsemienusi Poccun ot 18 mast 2023 r. Ne 370) (manee

— ®OI1 000);

— @enepanbHas 00pa3oBaTesibHas IporpaMma CpeIHero 00111ero o0pa3oBaHus
(yTB. mpukazoM Munnpocsemenus Poccun ot 18 mas 2023 r. Ne 371) (manee —
®OII COO);

— mpuka3 Munnpocsemenus Poccun ot 21 centsops 2022 r. Ne 858 «O6
yTBEpXKJIeHUH (penepanbHOro nepeyHs: yaeOHUKOB, JOMYIEHHBIX

K WCIIOJIB30BAHUIO MPU Peal3allii UMEIONIUX TOCYIapCTBEHHYIO aKKPEIH-
TaIUIo0 00pa30BaTENbHBIX MPOTPaMM HAa4YaJIBHOTO OOIIEr0, OCHOBHOTO OOIIEro,
CpeIHero o0IIero oO6pa3oBaHUsl OpraHU3aALMSIMU, OCYIIECTBISIOMIMMHU 00pa3oBa-
TEJIBHYIO JCATEIHPHOCTh M YCTAHOBJICHUS MPEACIBHOTO CPOKA MCITOJIB30BAHUS HC-
KITFOUEHHBIX YICOHHKOBY;

— npuka3 Munnpocsenienusa Poccun ot 21 mas 2024 r. Ne 347 «O BHeceHun
u3MeHeHuil B npuka3z Munnpocsemenust Poccun ot 21 centadps 2022 r. Ne 858
«O0 yTBepxkaeHuu (enepasbHOro nepevyHs y4eOHMKOB, JOMYHIEHHBIX K HCHOJIb-
30BAaHUIO NPU peaJu3aluy MMEIOIINUX TOCYAApCTBEHHYIO aKKpEIUTALUI0 00pa3o-
BaTEJbHBIX POrpaMM HAYaJIbHOI'O OOIIEr0, OCHOBHOTO OOILEro, CPEIHEr0 OOLIEro
0o0pa3oBaHMsI OPraHU3ALMSIMH, OCYIIECTBISIOUIMMHU 00pa30BaTEeNIbHYIO JESTENb-
HOCTbh M YCTAHOBJICHUS MPENEIBHOIO0 CPOKA UCIOIb30BAHUS HUCKIOYEHHBIX y4eO-
HUKOB»»;



— mpuka3 Munnpocseuienusi Poccun ot 4 oxtsa6ps 2023 r. Ne 738 «OO06
yTBEpKIeHUH (heIepaIbHOTO TIEPEUHSI AJICKTPOHHBIX 00pa30BaTEIIbHBIX PECYPCOB,
JOMYIICHHBIX K HMCHOJIb30BAHUIO MPHU PEAU3alNU HMEIOUIUX TOCYIapCTBEHHYIO
aKKpeIUTaIui0 00pa30BaTeNbHBIX MPOrPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO
00II1eT0, CPEeTHETO 00IIEeT0 00PA30BAHUY;

— Konuenmus pa3Butusi MaTemMaTH4eckoro oopasoanust B Poccuiickoii Pe-
nepauuu (yTB. pacnopsbkenuem IIpaButensctBa Poccuiickoit @eaepaiuu; npoTo-
koJ1 oT 24 nexadps 2013 r. Ne 2506-p).

Anre0Opa gBJISIETCS OJTHUM U3 OMOPHBIX KYpCOB OCHOBHOTO 00111ero o0pa3o-
BaHMS: OHa OOeclIeunBacT WM3yYCHHE IPYTHUX TUCIUIIINH, KaK €CTeCTBEHHO-
HAyYHOTO, TaK ¥ TYMaHUTAPHOTO ITUKIIOB, €€ OCBOSHUE HEOOXOMUMO IS TIPOJI0JI-
JKEHUs 00pa30BaHMS M B IMOBCEIHEBHOW XU3HU. Pa3BuTHe y oOydaromuxcs Hayd-
HBIX TMPEACTABICHUN O MPOUCXOXKIACHUH M CYLUIHOCTH alreOpanyeckux abCcTpak-
U, CI0CO0E OTPAKEHUS] MATEMAaTHUYECKOW HAyKOM SIBJICHUI U MPOIIECCOB B IMPH-
poJie U OOIIECTBE, POJIM MAaTEMATHUYECCKOTO MOJICITMPOBAHNS B HAYYHOM MTO3HAHUN
U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS U KAaYEeCTB
MBIIIICHUS, HEOOXOIUMBIX ISl aJanTallid B COBPEMEHHOM IHU(PPOBOM OOIIECTBE.
N3yuenue anrebpbl oOecrieunBaeT pa3BUTHE yMEHUs HaOI0/aTh, CPaBHUBATH,
HAXOJIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIUICHUSI, CTIOCOOHOCTH ap-
TYMEHTHPOBAHHO OOOCHOBBIBATH CBOM JIEHCTBHSI W BBIBOIBI, (DOpMyIHMpOBaTh
yTBepkaeHnus. OcBoeHHe Kypca anreOphl oOecrednBacT Pa3BUTHE JIOTHYECKOTO
MBIIUIEHUS O00y4YaroIUXCs: OHU MCTOJB3YIOT JEIyKTUBHBIC U WHIYKTHUBHBIE pac-
CyXJIeHHs, 0000IIeHNEe W KOHKpETH3aIlnio, adcTparupopanue u aHanoruto. O0y-
YeHUe anredpe MpeArnosiaracT 3HAYUTEIbHBIH 00BEM CaMOCTOSTEILHON JEsTeIb-
HOCTH 0OyYaronuxcsi, I03TOMY CaMOCTOSITEIbHOE peIIeHUE 3a/1ad SIBISETCS pea-
JU3aIHACH eATeTLHOCTHOTO MPUHITAIIA 00YUYEHUS.

B cTpykType mporpammbl yueOHOTO Kypca «Anredpa» M1t OCHOBHOTO 001Ie-
ro oOpa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIHHO-METOIUYCCKUE JTH-
HUU: «Yucma v BEIYUCIICHUSY, « ANreOpandecKie BhIPaKCHUS», « Y paBHCHHS U He-
paBeHCTBay, «DyHkIMM». Kaxkaas u3 3TUX cojepKaTeIbHO-METOMYCCKUX JTHHUH
pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJIEHCTBYS C JIpY-
TUMU ero JHHUSAMU. B Xo/e u3ydennst yaeOHOTO Kypca 00yJaroImuMCs IPUXOTUT-
Csl JIOTUUECKH PacCyKJaTh, MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B
CBSI3M C DTUM B IpOrpaMMy y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIC
OCHOBBI JIOTHKH, TIPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3/ieliax MaTeMaTUYECKOTO
oOpa3oBaHUsI M CIOCOOCTBYIOIIME OBJAJCHHUIO OOYYaIOMUMUCS OCHOB YHUBEp-
CAIBHOTO MAaTEMaTH4YEeCKOTO s3bika. ComepiKaTelbHON U CTPYKTYpPHOH OCOOCHHO-
CTBIO Y4eOHOTO Kypca «Anrebpay sSBISETCS €r0 HHTETPUPOBAHHBIN XapakTep.



Copnepxxanne JMHUM «YHucna W BBIYMCIEHUS» CIYKUT OCHOBOHM JUIsl Jajlb-
HEHIIero u3y4eHus: MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y 0OYUAIOIINXCS JIOTHU-
YECKOTO MBIIUICHHS, (JOPMUPOBAHUIO YMEHUS MOIH30BATHCS aJrOPUTMaMU, a TaK-
XKe TPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIs TOBCEIHEBHOU
KU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO OOIIEr0 0O0pa3oBaHUs
CBA3aHO C PALHMOHAIBHBIMM M HUPPALMOHAIBHBIMH YHCIaMHU, (HOPMUPOBAHHEM
NPEACTABICHUNA O JIEUCTBUTEIBHOM 4YHCIE. 3aBEPIIEHUE OCBOEHUS YMCIOBOW JIM-
HUU OTHECEHO K CpeJHEMY 00IIeMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandeckux JMHUN — « Aredpandeckue BhIPaKECHUsD
U «YpaBHEHUSI U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYyUarOIMIMXCs
MaTE€MaTUYeCKOro ammnapara, HeOOXOAUMOro Ui PEIICHHs 3aJad MaTEeMaTUKH,
CMEXHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 331a4. Ha ypoBHE OCHOBHO-
ro o0miero odbpazoBaHusi y4yeOHbIH MaTepuall TPyHIUPYETCs BOKPYT pallMiOHAIIb-
HBIX BBIpaKEHUH. Anredpa AeMOHCTPUPYET 3HAUEHUE MATEMAaTUKU KaK S3bIKa JIJIs
NOCTPOEHUSI MaTEMaTUYECKUX MOJEJICH, ONMUCAHUSI MTPOLIECCOB U SABJICHHUI pealib-
HOro Mupa. B 3agaun oOyueHus anreOpe BXOAAT Takke JaibHeilIee pa3BUTue aj-
TOPUTMUYECKOTO MBIIIIEHUSI, HEOOXOAUMOr0, B YaCTHOCTH, JUIsl OCBOEHUS Kypca
UH(POPMATUKHU, U OBJIaJICHUE HABBIKAMU JECTYKTUBHBIX paccyxiaeHuil. [Ipeobpaso-
BaHHME CUMBOJIbHBIX (DOPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHUSI, CIIOCOOHOCTEN
K MaTeMaTH4e€CKOMY TBOPUYECTBY.

Copneprxanre pyHKIMOHAIBHO-TPAPUUECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
OOy4JaronMMHCs 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEH MaTeMaTHYECKON MOJEIH
JUIsL OTIMCAHUSl M UCCIIEOBaHUS Pa3HOOOpa3HbIX MPOLIECCOB U SIBJICHUN B MPUPOJE
u obmecTtBe. M3ydyeHue marepuana crocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCTIOIb30BaTh PA3IMYHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHbIE, CHMBOJIMYECKHUE, IpapuuecKkue, BHOCUT BKIaa B (GOPMUPOBAHKE MPE/I-
CTaBJIEHHUI O POJIM MaTEMATUKH B Pa3BUTUN LUBUIIN3ALMH U KYJIbTYPBI.

CornacHo yyeOHOMY IulaHy B 7-9 Kkjaccax u3ydyaeTcsl y4eOHBIH Kypce «AJ-
reOpay, KOTOPBINA BKJIIOYAET CJIETYIOLIME OCHOBHbBIE pa3fiebl coaepxanus: «Hucna
U BBIUUCIEHUS», «ANreOpandyeckue BhIPAKEHUSD, «YPABHEHUSI U HEPABEHCTBAY,
«DYHKIUW.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 yaca (3 yaca B Heento), B 8 kiacce — 102 yaca (3 vaca B Henento), B 9 kiac-
ce — 102 gaca (3 gaca B HEJIEJIIO).



COIAEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BBIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k npyroi. [loHaTHE pallMOHATBLHOTO YKCIIa, 3alUCh, CPABHEHHE, YIIOPSI0-
YUBAaHUE PAlMOHAIBHBIX uYncesl. ApudMeTUYecKue IEeUCTBUS C PallMOHAIbHBIMU
yucnamu. Pemienne 3a1a4d u3 peanbHOM MPAKTHUKU HA YaCTH, Ha APOOH.

CrerneHb ¢ HaTypaJbHBIM IOKAa3aTelIeM: OINpEesIeHHEe, MPeoOpa3oBaHUE BbI-
pakeHUIl Ha OCHOBE OIpEAENICHUs, 3aIucCh OonblIuX uucen. [IpoueHTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7auu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJIbHON MMPAKTUKH.

[IprMeHeHnEe NPU3HAKOB IEIMMOCTH, PA3JI0KEHUE HA MHOKHATEIIN HATypalb-
HBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJE MpsAMas U oOpaTHas MPONOPIIHMOHAIb-
HOCTH.

AuredpanvyecKue BbIPpaKEeHUA

[IepemMeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUS C EPEMEHHOMU. JlomycTrMBbIe
3Ha4YeHHus rnepemeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmynbl. Beraucienus no dpopmyrnam. [IpeodpazoBanne OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHBIC BBIPAKEHHUS, MPaBUIIa PEOOPA30BAHUSI CYMM U MPOU3BE-
JI€HUH, PaBUJIA PACKPBITHS CKOOOK M MPUBEIEHUS MOAOOHBIX CIaraeMbiXx.

CBONCTBA CTENIEHU C HATYPAJIbHBIM IMOKA3aTEIIEM.

OnHouwieHsl 1 MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYMTAHHUE,
YMHOXXEHHE MHOTIO4YJIeHOB. DOpMyJIbl COKPAIEHHOTO YMHOXKEHUA: KBaIpaT CyM-
MBI ¥ KBaapar pasHocTH. DopMyra pa3HOCTH KBagpaToB. PasiioxkeHne MHOrousie-
HOB Ha MHOKHUTEJIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHue, KOpEHb ypaBHEHUS, IIpaBuia MpeoOpa3oBaHusl ypaBHEHUS, PaB-
HOCHUJIBHOCTH YPaBHEHHM.

JIuHelHOe ypaBHEHHME C OJHOM IEPEMEHHOW, YHUCIO KOPHEW JIMHEWHOIO
YPaBHEHMS, PEIICHUE JIMHEUHBIX ypaBHEHUN. COCTaBIeHUE YPAaBHEHUH IO YCIIO-
BUIO 3aJ1a4d. Permienre TEKCTOBBIX 33/1a4 C IOMOIIBIO YPABHEHU M.

JIuneitHoe ypaBHEHHE C IBYMs NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPABHEHUU C IBYMs NEPEMEHHBIMU. Pelienne cucrem ypaBHEHUM CIO-
co0OM MoJCcTaHOBKU. [TpuMepbl pelieHrs TEKCTOBBIX 3a/lad C MOMOUIBI0 CUCTEM
YPaBHECHUU.

DOyHKIUU



Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKHU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OxuOy. Abcuucca u opAuHaTa
TOUYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHbBIX (popMyIamHu.
Urenue rpadukoB peanbHbIXx 3aBucumoctei. [lonstue gpynkuuu. I'padux PpyHk-
nun. CBoiictBa ¢yHkiuil. Jluneitnas ¢gynkuus, e€ rpaduk. ['paduk dynkumum y =
[X|. T'padmdeckoe penieHue TMHEWHBIX YpaBHEHHH U CHUCTEM JIMHEHHBIX ypaBHE-
HUH.

8 KUIACC

Yuca 1 BbIYMCICHUS

KBanpatusiii kopenb u3 uncina. [lonstue 06 uppaunoHaibHoM yucie. Jlecs-
TUYHbIE NPUOIMKEHUS UppalUOHaIbHBIX unced. CBoicTBa apupMETHUYECKHX
KBaJPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUIN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb ¢ UeNbIM MoKaszaTesieM U €€ cpoiicTtBa. CTaHgapTHAs 3aMUCh YHCIA.

AnredpanvyecKue BbIPAKEHUSA

KBaaparHbIil TpEXUJIEH, pa3joKEHUE KBAJIPaTHOrO TPEXUJIEHA HA MHOXKUTE-
TN

Aunrebpandeckast ApoOb. OCHOBHOE CBOMCTBO anredOpandeckoi npoodu. Cro-
’KEHHE, BbIUMTAHUE, YMHOXKEHHE, JeJieHHe anredpanyeckux apobeil. Pammonanb-
HBIE BBIpaKEHUS U UX MpeoOpa3zoBaHUe.

YpaBHeHMs U HEPABEHCTBA

KBaapatHoe ypaBHeHHE, (opMysa KOpHEH KBaapaTHOro ypaBHeHUs. Teope-
Ma Buera. Pemenune ypaBHeHHI, CBOASAIIMXCS K JIMHEMHBIM M KBaApaTHbIM. [Ipo-
cTeiiue 1poOHO-palOHaIbHbIE YPABHEHUSI.

['padmyeckas uHTEpIIpeTalvs YpaBHEHUH C JBYMSI IEPEMEHHBIMH U CHCTEM
JMHENHBIX YPABHEHUM C IBYMsI niepeMeHHbIMU. [IpuMepsl pelieHnst CucTeM Helu-
HEWHBIX YPABHEHUH C JBYMs IIEPEMEHHBIMU.

Pelienre TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

HucnioBble HEPABEHCTBA U UX CBOWMCTBA. HepaBeHCTBO ¢ OAHOM NMEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBEHCTB. JIMHEHBIE HEPABEHCTBA C OJJHOM nepemMeHHou. Cu-
CTEMBbI JIMHEHHBIX HEPABEHCTB C OHOM IIEPEMEHHOM.

DyHKUIMHA

[Tonsitue ¢ynkumu. O6IaCTh OMpenesaeHuss U MHOXKECTBO 3HAUCHHM (DyHK-
1un. CriocoObl 3amanus QyHKITHMA.

I'paduk ynkuuu. Yrenue cpoiictB (ynkuun mo e€ rpaduky. Ilpumeps
rpadukoB GyHKIHMA, OTPaXKaIOIIKUX peabHbIE MPOIECCHI.



@OyHKINY, ONUCHIBAIOIINE NPSIMYIO U OOpaTHYIO NMPONOPLHOHAIbHBIE 3aBU-
cuMocTH, ux rpadukn. Oyrkimn Y = X2, y = X3, Y = VX, y=|x|. [paduueckoe pe-
LICHNE YPAaBHEHUN U CUCTEM YPaBHEHUM.

9 KUIIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSAMOIA.

CpaBHEHHE EHCTBUTEIBHBIX YUCEN, apu(pMETUUECKHE IEUCTBUS C ICUCTBU-
TEJIbHBIMU YHCIIAMU.

Pa3meppl 00BbEKTOB OKPYIKAIOLIEr0 MHUPA, JJIUTEIBHOCTh MPOIIECCOB B OKPY-
YKAFOIIEM MUpE.

[TpubnnkEéHHOE 3HAUEHHUE BEIIMYMHBI, TOYHOCTh MpUOIMxKeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbeW M YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMsI NEPEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS NIEPEMEHHBIMU. PellleHre cucrteM IByX ypaBHEHH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi cteneHu. ['paduueckas untep-
IIpeTanys CUCTEMBI YPAaBHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHEHHBIX HEPABEHCTB C OJHOM IepeMeHHoU. PemenHue cucrem
JMHEHHBIX HEPAaBEHCTB ¢ OJHOW mepeMeHHoW. KBaaparHeie HepaBeHCcTBA. [ 'padu-
YyecKask MHTEpIIpeTalnsi HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMU.

DyHKUIMHA

KBagparuunas ¢ynkuus, e€ rpaduxk u cBoictpa. IlapaGona, koopAauHATHI
BEPIINHBI 1apadOoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

I'padukn byskmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBOWCTBA.

YucsioBbIe MOC/I€I0BATEIBHOCTH U MPOrPeccum



[ToHsiTHE YMCIOBOM MOCIEAOBATEIBHOCTH. 3alaHUE MTOCIIEIOBATENBHOCTH Pe-
KyppeHTHOU (opMyoit u popmyson N-ro 4yieHa.

Apudmernueckass U reoMmeTrpuueckas nporpeccuu. @opmynsl N-ro WieHa
apu(pMeTHYeCKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX NUJICHOB.

N3o0paxkeHne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTpecCHid
TOYKaMHM Ha KOOPJAMHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YUEB-
HOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInuHOCTHBIE pe3yJIbTAThl OCBOCHHS MPOTPaMMbI Y4EeOHOTO Kypca «AJred-
pa» XapaKTEepU3YIOTC:

1) naTrpuoTHYecKOe BOCIIMTAHME:

MPOSIBICHUEM MHTEpEeca K MPOILIJIOMY U HACTOSIIIIEMY POCCUIICKONM MaTeMaTH-
KM, LICHHOCTHBIM OTHOILIEHUEM K JOCTHXKCHUSIM POCCUHUCKUX MATEMATUKOB U POC-
CUICKON MaTeMaTUYECKOW IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUN B IPYTUX
HayKax U MPUKIaJHBIX chepax;

2) rpa:xaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEN T'pakIaHUHA U pealu3alliu €ro
paB, NpPEeJICTABIIEHUEM O MaTEMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS pa3iuy-
HBIX CTPYKTYp, SIBICHUU, MPOLEAYP TpakIaHCKOro o0IiecTBa (Hampumep, BbIOO-
pBI, OINpPOCHI), TOTOBHOCTBIO K OOCYXIECHHIO 3TUYECKHUX IMPOOJIEM, CBS3AHHBIX C
MPAaKTUYECKUM TPUMEHEHHEM JOCTHUXKEHUM HayKW, OCO3HAHUEM BaXKHOCTHU MO-
PaTbHO-3TUYECKUX MTPUHLIUIOB B AESATEIbHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTaHOBKOI Ha aKTUBHOE y4YacTHE B PEIICHUM MPAKTUYECKUX 3aJa4 MaTema-
TUYECKON HaMNpaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MaTeMaTU4YeCKoro o0OpasoBa-
HUS Ha TPOTSHKEHUU BCEU JKU3HU JJIS1 YCHEITHON MpoQecCHOHaIbHON IesSTeIbHO-
CTH M pa3BUTHEM HEOOXOJMMBIX YMEHHI, OCO3HAHHBIM BBHIOOPOM M MOCTPOCHUEM
WHIUBUTyJIbHON TPAGKTOPUHU 00pa30BaHUs M KU3HEHHBIX IUIAHOB C YYETOM JINY-
HBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTHIO K AMOIMOHAJIBHOMY U 3CTETHYECKOMY BOCHPHUATHIO MaTeMa-
TUYECKUX OOBEKTOB, 3a/1au, PEIICHU, PacCy>KJIeHUN, YMEHHUIO BUJIETh MaTeMaTH-
YECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTaIlMel B JEATEIbHOCTU Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX Tpe-
CTaBJICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS UEJIOBEKA, MPUPOJBI U 00-
IECTBA, MOHMMAHUEM MAaTEMaTUYECKOW HAayKd Kak cQepbl 4eIOBEYECKOW Jes-
TEJILHOCTHU, 3TANOB €€ Pa3BUTUS U 3HAUUMOCTH ISl Pa3BUTHUS [IUBUIIU3AIIMU, OBJIA-
JICHUEM SA3bIKOM MAaTEMATHUKA U MAaTEMaTUYECKON KYJbTYpOMl Kak CpPEACTBOM IIO-
3HaHUS MHUpPA, OBJIAJCHUEM IMPOCTEUIIMMH HABBIKAMHU HCCIIEIOBATENBCKON JEs-
TEJIbHOCTH;



6) ¢usnueckoe BocnuTaHue, (POPMHUPOBAHUE KYJILTYPbI 310POBbSA H
IMOIUOHAIBLHOTO 0J1ATONOTYyYHS:

TOTOBHOCTBIO MTPUMEHSATh MaTEMaTUYECKUE 3HAHUS B HHTEPECaX CBOETO 3J10-
POBBS, BelIeHUS 370pOBOro o0Opasa >KM3HH (3A0pOBOE MHUTAaHHE, cOaJTaHCUPOBAH-
HBIM PEeXUM 3aHITHI U OTAbIXa, peryisipHas (usnmyeckas aKTUBHOCTH), chopmu-
POBAaHHOCTHIO HAaBBIKA pedIeKCHH, IPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKO-
O e MpaBa JAPYroro 4eaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHME:

OpUEHTallMel Ha MPUMEHEHUE MaTeMaTUYEeCKUX 3HAHUMU JJIsl pelieHus 3aj1a4y
B 00JIACTH COXPAHHOCTH OKPY>KAroIIei cpebl, INIAHUPOBAHUS MOCTYIIKOB U OICH-
KM WX BO3MOJKHBIX ITOCJICICTBHI 1T OKPYKAIOMIEH CpeIbl, 0CO3HAHUEM TI100ajTh-
HOTO XapaKTepa dKOJIOTHICCKUX MPOOJIeM U MyTeH X PEIICHHUS,

8) aganTanus K U3MEHSIIOIUMCS YCJIOBHAM COUMAJIbHOW M NMPUPOTHOMH
cpenbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEOMNPEACIEHHOCTH, IOBBIIICHHIO
YPOBHSI CBOSH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUCCKYIO JeATeIbHOCTh, B TOM YHCIIC
YMEHHUE YUUTBCS Y APYTUX JIIOJICH, IPUOOPETaTh B COBMECTHOM ACATEIHPHOCTH HO-
BbIC 3HAHUS, HABBIKK W KOMIIETCHITUH U3 OTbITA APYTHX;

HE0OXOIMMOCTHIO B (POPMUPOBAHUU HOBBIX 3HAHUM, B TOM uucie GopMyIu-
pOBaTh WJIEH, TOHATHSA, TUIIOTE3BI 00 0OBEKTaX W SBJICHHIX, B TOM YHCJIE paHee
HEW3BECTHBIX, OCO3HABATh NEe(MHUIIMTHI COOCTBEHHBIX 3HAHWUN W KOMIICTCHTHOCTEH,
IJIAHUPOBATh CBOE pPa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCO-
BYIO CUTYaIlMIO0 KaK BBI30B, TPEOYIOMIUN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAE-
MBIC PEIICHUS W JCUCTBUS, (HOPMYJIUPOBATH M OIICHUBATH PUCKU M TOCIEACTBUS,
dhopMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBblesiornueckue1eicTBus:

e BBISBJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKA MATEMaTUIECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUH MEXIY MOHATHIMH, (OpPMYITHUPOBATH
OTIpe/IeNICHUS] MOHATHM, YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCH-
¢ukannu, ocHOBaHUS AJisi 0000IIEHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJIU-
MOTO aHaJN3a;

e BOCIPHHHUMATh, (OPMYIHUPOBATh U MPEOOPA30BHIBATH CYKICHUS: yTBEp-
IUTETbHBIE U OTPHULIATENbHBIC, €IMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHbIE;



BBISIBJISITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U ITPOTUBOpPE-
yns B akTax, JaHHBIX, HAOMIONCHUAX U YTBEPKICHUIX, MpeJiaraTb Kpu-
TEPUU JJIS BBISBIICHUS 3aKOHOMEPHOCTEN Y POTUBOPEUNIA;

JIeJIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NE€TyKTUBHBIX U UH-
JOYKTUBHBIX YMO3aKJIIOUEHHH, yMO3aKIFOUEHNUH IO aHAJIOTHUH;

pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTHUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO HECIOKHBIE OKa3aTelIbCTBa
MaTeMaTHYECKUX (PaKTOB, BBICTpPAUBATh apryMEHTALINIO, IPUBOJIUTH IIPH-
MepbI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYK/ICHUS;
BbIOMpaTh croco0 peleHus: yueOHOM 3ajaun (CpaBHUBAaTh HECKOJIBKO Ba-
PUAHTOB peILIEHUs, BEIOUpaTh HanboJee MOAXOAAUIUN C YUETOM CaMOCTO-
ATEJILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3zoBrbiencciienoBarebcKueeiCTBHA

UCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEILCKUN MHCTPYMEHT MO3HAHUS,
(bopMyIUpOBaTh BOMPOCHI, (PUKCUPYIOIIHUE MPOTHBOPEUHE, MPOOIIEMy, ca-
MOCTOSITEJIbHO yCTaHABIMBATh UCKOMOE M JIaHHOE, (POPMUPOBATH TUIOTE-
3y, apryMEHTHUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

MPOBOAUTH MO CAMOCTOATENIBHO COCTAaBJIICHHOMY IUJIAaHY HECJIOXKHBIN JKC-
MEePUMEHT, HEOOJBIIIOE UCCIIEAOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BhEeKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIIECHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOUHOCTh MH(POPMAIINH, JaHHBIX, HE-
OO0XOIMMBIX JIUIsl pEIICHUs 3a/1auH;

BBIOMPATh, aHATU3UPOBATh, CUCTEMATU3UPOBAaTh U UHTEPIPETUPOBATH UH-
dbopmaluio pa3aIMYHbIX BUAOB U (DOPM MpeCTaBICHUS;

BbIOMpaTh (opMy MpeACTaBiIeHUS MH(POpMAUU U WILIIOCTPUPOBAThH pe-
[IaeMbI€ 33Jja4d CXeMaMu, AuarpaMMaMu, HHOHM rpaduKkoi U UX KOMOMHA-
USIMU;

OLICHMBAaTh HAAEKHOCTh WH(OOpPMAIMU TIO KPUTEPUSM, MNPEIIOKEHHBIM
YUUTENEM U CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHHKaTHBHBIEYHHBeEpPCAJIbHbIeyYeOHble1eliCTBUSA:

BOCIIPUHUMATL U (I)OpMYJII/IpOBaTB CYXKIACHUA B COOTBCTCTBHUU C YCIIOBUS-
MH U OCIIIMHU O6HIGHI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPpAKAaThb CBOIO TOYKY



3peHUs B YCTHBIX W NMHCHMEHHBIX TEKCTaX, /aBaTh MOSICHEHHUS IO XOIy
pelieHus 3aa4i, KOMMEHTUPOBATh MOJIYYEHHBIN PE3yJIbTaT;

B X0/ 00CY>KJIEHHUSI 3a]1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBbI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pelIeHus], COMOCTABIATh CBOU CYXICHHS C CYXKICHUSIMU IPYTUX yUYaCTHU-
KOB Jlhajora, 0OHapyXKHBaTh PA3IMYME W CXOJCTBO IMO3HIINKI, B KOPPEKT-
HOU (opMe HopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
MPEACTABIATh PE3yJbTaThl PEUICHUS 3aJadyM, dKCIEPUMEHTa, UCCIE0Ba-
HUS, TPOEKTa, CAMOCTOSTEILHO BBIOMpATh (hOpMaT BBICTYILIICHUS C YUETOM
3a/1a4 MPe3eHTaIlMU U OCOOEHHOCTEH ayAUTOPHUH;

MOHMUMATh M HMCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaJTh-
HOM paboTHI IPH PEIICHUHN YUYEOHBIX MAaTEMAaTHICCKUX 3a]1aY;

MPUHUMATH 1EJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboThl, pacmnpenensTh BUIbI padoT, JOroBapuBaThCA, 00-
CYXXJIaTh MPOIIECC U PEe3yJbTaT pabOThl, 0000IIATh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B IpynmoBbiX Gopmax paboThl (00CykaeHUs, 0OOMEH MHEHHU-
SIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BBITIOJIHITH CBOIO YaCTh PaOOTHI M KO-
OpIVMHUPOBATH CBOU JEHUCTBUS C JPYTUMU YJIiEHAMU KOMaH/IbI, OIIEHUBATH
Ka4ueCTBO CBOETO BKJIaJia B OOIIUI MPOIYKT MO KPUTEPHUSIM, CHOpMyIUpo-
BaHHBIM yYaCTHUKAMU B3aMOJICHCTBHS.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM PELICHUs 331a4d (WU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BapH-
aHTBI PEIICHHI ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHBbINUHTE/JIEKT:

BJIAJETh CIIOCOOAMU CaMOMPOBEPKU, CAMOKOHTPOJIS MPOLIecca U pe3yJibTa-
Ta peUIEHNs MaTEMAaTUYECKOM 3a/1auu;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3ZHMKHYTb IIPU PELICHUM 3a]1a-
YU, BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIb-
CTB, HAlJICHHBIX OIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa AECATEIBHOCTU NMOCTABICHHOW LEIU
U YCJIOBUSIM, OOBSICHATH MPUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS LENH,
HaXOAHUTh OMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI



K koniy oOydeHus B 7 KjacceoOydarOmMACs MOTYYUT CIECIYIONNE TPE-
METHBIC PE3yJIbTaThI:

Yuciia 4 BLIYMCTIEHUS

BoInonHTh, codyeTass YCTHbIE M MHCbMEHHBIE NMPUEMBI, apuMETHUECKHEe
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHWS YHUCIIOBBIX BBIPAKCHUM, MPUMEHATH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIUYMCIICHUS 3HAYCHUHN JPOOHBIX BBIPAKCHHM, COMEPKAIIIX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauth OoT ofHOM (OPMBI 3aMKMCH YUCEN K JPYyroil (mpeoOpa3oBbIBATH
JECATUYHYIO Ip0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHO-
CTU B OECKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHAIBHBIC YHCIIA.

OKpyTIsATh YUCIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yjIbTaTa BBIYMCICHUM, OIEHKY 3HAYCHHI
YUCJIOBBIX BBIPAKCHUN. BBIMOTHATE ACHCTBUS CO CTEMEHAMH C HATYpPaIbHBIMH T10-
Ka3aTelsiMu.

[IpuMeHATh TpU3HAKHA ACITUMOCTH, PA3JIOKCHHE HAa MHOXHUTEIH HATypajlb-
HBIX YUCEI.

PemmaTe nmpakTHKO-OPUEHTUPOBAHHBIC 33741, CB3aHHBIC C OTHOIIIEHUEM Be-
JUYHH, TPONMOPIHOHATBPHOCTHIO BEIMYWH, NMPOIEHTAMH, WHTEPIPETHUPOBATH pe-
3yJbTaThI PEIICHUS 3a/1a4 C Y4ETOM OTPaHNYCHUM, CBSI3aHHBIX CO CBOMCTBAMHM pac-
CMaTPUBAEMBIX 0OBEKTOB.

AJiredpanyeckue BbIPpaKeHUst

Hcnonb3oBaTh anreOpandyecKyto TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTH
e€ B ImpoIriecce OCBOCHHUS yueOHOro MaTepuarna.

HaxonuTh 3HaueHWS OYKBEHHBIX BBIPKEHWH MPHU 3aIaHHBIX 3HAYEHUSAX TIe-
PEMEHHBIX.

BrImoHITh IpeoOpa3oBaHus 1EJI0TO BHIPAXKCHUS B MHOTOYJICH MPUBEICHU-
€M MOJOOHBIX CJIaraéMbIX, PaCKphITHEM CKOOOK.

BBITIONTHATE YMHOKEHHE OJJHOYJICHA HA MHOTOYJICH 1 MHOTOYJICHa HAa MHOTO-
YJICH, TPUMEHATH (DOPMYJIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcymiecTBIATh Pa3ioKEHWEe MHOTOWICHOB HAa MHOXHUTEIH C MOMOIIBIO BbI-
HECEHHUs 3a CKOOKHM 00IIero MHOXXHTEJISI, TPYNIUPOBKHU CIAraeMbIX, TPUMEHEHUS
bhopMyJT COKpAIIEHHOTO YMHOXKECHHUSI.

[IpumeHsTh npeoOpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHUS Pa3jIMYHbIX 3a]ady
U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOU MPAKTHUKH.

Hcnonp30BaTh CBOMCTBA CTEMEHEH C HATYypalbHBIMU MMOKA3aTEISIMU JIJIS TIpe-
00pa30BaHMsI BHIPAKEHUH.

YpaBHeHUs U HEPABEHCTBA



Pemats nuHElHbIE YpaBHEHUS C OJTHOW NIEPEMEHHOM, IPUMEHSS IPABUJIA T1e-
pexoz1a OT UCXOAHOTO YPABHEHHUS K PaBHOCWIBHOMY eMy. lIpoBepsTs, ABnsercs nu
YUCIIO KOPHEM YPABHEHUS.

[IpumensTh rpaduyecKkre METOJIbI TP PEIICHUU JIMHEWHBIX YpaBHEHUN U UX
CUCTEM.

[TonOupaTe npUMepHI IMap YKCENl, SIBISIOMMXCS PEIIEHUEM JIMHEHOTo ypaBs-
HEHUS C IByMS IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IMJIOCKOCTH IrpauK JUHEHHOTO YpaBHEHHUS C ABY-
Msl TIEPEMEHHBIMHU, MOJIb3YSCh TpaUKOM, TPUBOAUTH MIPUMEPHI PEIICHUS YpaBHE-
HUSL.

Pemats cuctemsl IByX JIMHEMHBIX YPAaBHEHUM C ABYMsS IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnATh U peniaTh JMHEMHOE YpaBHEHUE WJIM CUCTEMY JIMHEWHBIX ypaB-
HEHUM 110 YCIOBUIO 3a/1a4M, HHTEPIIPETUPOBATE B COOTBETCTBUU C KOHTEKCTOM 3a-
Jlayyl MTOJTYYEHHBIN PE3YIIbTAT.

DOyHKIUU

N3o0paxkath Ha KOOPJAUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpAMHATaM, JIy4M, OTPE3KH, HHTEPBAJIbl, 3aIIMCHIBATH YUCIIOBBIE IIPOMEKYTKH Ha
anre0panveckoM SI3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpOUTH rpaduky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKINH Y = |X|.

OmnuceiBaTh C MOMOIIBIO (PYHKUUN U3BECTHBIE 3aBUCUMOCTH MEXIY BEIHYU-
HaMH: CKOpPOCTb, BpEMsl, pPACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMMOCTD, ITPOU3BOIH-
TEJILHOCTh, BpeMsl, 00bEM pabOTHI.

Haxonuth 3HaueHne (PyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cocoO MpeACTaBiICHUS W aHaiIW3a WHGOpPMaIUH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMAIINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOydenus B 8 kjiacceoOydarOMIUCs MOTYUYUT CIEAYIONIUE Mpe-
METHBIE PE3YJIbTATHL:

Yuciia ¥ BBIYUCTICHUSA

Mcnonp30BaTh HaydajabHbIE IPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUs, OKPYTJICHUS U BBIUMCICHUM, N300pakaTh AEHCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[IpumeHnsaTh moOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOAMMOCTH KAaJIbKYJSTOP, BBITOJHATH
npeoOpa3oBaHus BRIPAXKEHUN, COACPKAIINUX KBaJApaTHbIE KOPHU, UCIOB3Ys CBOM-
CTBa KOpPHEM.



Hcnonp30BaTh 3anucy OOJIBIIMX W MAJIBIX YHCENI C MOMOUIBIO JIECATUYHBIX
npoOeit u creneneit yucna 10.

Asre0OpanyecKue BbIPaKeHUs

[IpuMeHsTh MOHATHE CTENEHHU C LIEJBIM MOKa3aTelieM, BBIMOIHATEH Mpeolpa-
30BaHUs BBIPAXKEHUI, COJIEPKAIIUX CTENEHU C LEIbIM TOKa3aTEIEM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBUJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandeCKuMH APOOSIMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIIU.

[IpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs peUICHUST PA3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiaty nuHEWHBIC, KBaJpaTHbIE YpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMs IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM TpaPUUYECKUX MPeACTaBICHUM (yCTaHABIUBATh, UMEET
JIM ypaBHEHHE WM CUCTEMa YPaBHEHUN PEIICHUsI, €CIIM UMEET, TO CKOJIBKO, U MPO-
yee).

[TepexoauTh OT ciiOBeCHON (POPMYIUPOBKHU 3a7a4u K €€ anredpandeckoi Mo-
JIETIM C TIOMOIIBIO COCTABJIEHUSI YPABHEHUSI WJIM CUCTEMbl YPaBHEHUW, HHTEPHpE-
TUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1auy MOJTYYE€HHBIN pe3yJIbTar.

[IpuMeHSTh CBOMCTBA YMCJIOBBIX HEPABEHCTB JJII CPABHEHMsI, OIEHKH, pe-
1aTh JIMHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOM M UX CHUCTEMBI, JaBaTh rpadu-
YECKYI0 WLTFOCTPAIMI0O MHO>KECTBA PEUICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[loHrMaTh ¥ KUCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE 0003HAUCHUS), ONPEALIATh 3HaUeHHe (PYHKIIUU 1O 3HAYEHUIO ap-
TYMEHTA, OTIPEIeTISATh CBOMCTBA (DYHKIINH 1O €€ TpaduKy.

Crpoutsb rpaduku d7eMeHTapHbIX QYHKUIUN BUJIA:

y = k/X,y =x2,y =x3,y = |X|, y = VX, OIiCHIBaTH CBOICTBA YHCITOBOIH (yHK-
U 1o e€ rpaduky.

K xoniy oOydenus B 9 kjacceoOydarOMIUCs MOTYUYUT CIAEAYIONINE Mpe-
METHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOYMBATH PAllUOHAJIBHBIC U UPPaIlMOHATBHBIE YHCIIA.

BoinonsaTe apudMeTnyeckue ASUCTBUS ¢ pallMOHATIBLHBIMU YUCIAMH, COYe-
Tasi YCTHbIE U MMCbMEHHBIE NMPUEMBI, BBIIIOJHATH BBIYMCICHUS C UPPALMOHATIbHBI-
MU YUCIIAMH.

Haxonutes 3HaueHUs1 CTeNEHEW C UENbIMH MMOKA3aTeIsIMU U KOPHEW, BBIYHC-
JISATh 3HAYEHUS YNCIIOBBIX BBIPAKECHUM.



OKpyTasTh JEHCTBUTEIBHBIE YMCIA, BBINOIHATh NPHUKUAKY pE3yJibTaTra Bbl-
YUCJICHUW, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHMS U HEPaABeHCTBA

Pemare nuHENHBIE W KBaJApaTHbIC YPaBHEHUs, YPAaBHEHHS, CBOISIIHECS K
HUM, [IPOCTENIINE TPOOHO-PAllMOHAIBHBIE YPaBHEHMUSL.

Pemate cucTeMbl AByX JIMHEWHBIX YPABHEHHUU C IBYMs IEPEMEHHBIMU U CH-
CTEMBI ABYX YPABHEHUH, B KOTOPBIX OHO YPABHEHUE HE SIBIIIETCS JIMHEHHBIM.

Pemarp TekcTOBbIE 3a1auu aIreOpanvyeckuM CIiocoOOM C MOMOIIBIO COCTAB-
JICHUS1 YPAaBHEHMS WIA CUCTEMBI IByX YPAaBHEHUM C IBYMs IIEPEMEHHBIMU.

[IpoBOAUTE MPOCTEHIINE UCCIEIOBAHNS YPABHEHUM U CUCTEM YpPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUuecKuX Npe/ICTaBICHUI (YCTaHABIMBATH, UMEET
JIM yPaBHEHHE WM CUCTEMA YPABHEHU PEIICHHUS], €CIIM UMEET, TO CKOJIBKO, U ITPO-
gee).

Pemarp nuHelHbIe HEpAaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, N300paXkaTh pe-
IIEHNE HEPABEHCTB HA YHCIJIOBOM MPAMOM, 3alMChIBATh PEIICHUE C IIOMOLIBIO CUM-
BOJIOB.

Pemrate cucTeMBl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIO-
M€ KBaJpaTHOE HEPABEHCTBO, M300pakaTh pPEIIEHUE CHUCTEMbl HEPABEHCTB Ha
YUCJIOBOU MPSIMOM, 3alIUCBIBATDH PEILIEHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUHN PA3JIMYHBIX 3a1a4.

DOyHKIUU

Pacnio3naBaTh PyHKIMU U3yYEHHBIX BUAOB. [10Ka3bIBATh CXEMATUUYECKU pac-

TIOJIOXKCHHUE Ha KOOPIMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = kx, y = kx
+b,y=k/x,y=ax2 + bx + ¢,y =x3,y =X, y = |X|, B 3aBHCHMOCTH OT 3HaYCHHUIA
K03((PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpaduKU KBaJAPATUUYHBIX (DYHKIIHA,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIMHI MO UX Tpadukam.

Pacno3naBaTh KBajpaTUyHyr0 (QYyHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble MOCTIECA0BATEILHOCTH M IIPOrPeCCHH

Pacnio3naBaTh apu(pMETHYECKYI0 U T€OMETPUUYECKYIO MPOTPECCUU TMPHU pa3-
HBIX CII0Cc00ax 3aJaHusl.

BBINOTHATE BEIYHMCIEHUS C UCIIOJIb30BaHUEM (POpPMYJT N-TO WieHa apupMeTH-
YECKOW M F€OMETPUUYECKON MPOrPECCUM, CyMMBI IEPBBIX N YJIEHOB.

N300paxaTh 4ieHbl MOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPAUHATHOM TJIOC-
KOCTH.



Pematp 3agaun, CBA3aHHBIE C YHCIOBBIMH IOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAaHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

No 11/ HaanMeHOBaHne pa3aesioB U TeM MpPo- Koqi1ecTBo (?ge::op(;ﬂzme (III:(I)[e):Bb(I:e)

rpaMMblI 4ACOB pa3oBaTeibHbIE pecypchl
4 .P

1 HCIa T BRIMHCICHI. TAlONATbHbE 11 Buborexa LIOK https://m.edso0.ru/7f415b90
qHca.

2 Anrebpanyeckue BbIPaKEHHUS. 37 bubnnorexa LHOK https://m.edsoo.ru/7f415b90

. JIunei

3 ¥/ PABHEHIS 1 Hepaia cHeTsd HHUGHHHG 22 bu6mmoteka [{OK https://m.edsoo.ru/7f415b90
YpaBHEHHSI C OJJHON TIEPEMEHHOM.
Koopaunats! u rpadguku. yHKIUU. 24 bubnmnoreka LJOK https://m.edsoo.ru/7f415b90

5 [ToBTOpenue u o6oOIIEHHE. 8 bubmmoreka L{OK https://m.edsoo.ru/7f415b90
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8 KUIACC

HaumeHoBaHue pa3iesioB H TeM MPo-

Ne i/ KoumnuectBo duekTpoHHbIe (LM (PpoBHIE) 00pa3oBaTeIbHbIE PeCYpPChI
rpaMMblI
4acoB

Aunre6 . AnreOpau-

1 /ITCOPAITICCKHE BHPBICHIA. AJrebpan 12 bu6numoteka LIOK https://m.edsoo.ru/7f417af8
gyeckas JIpo0b
Yucna u Berunciienus. KBajgparHbeie KOpHHU. 12 bu6mmoreka LIOK https://m.edsoo.ru/7f417af8
CTeleHs ¢ IENbIM ITIOKa3aTeleM. 7 bu6nunoteka LIOK https://m.edsoo.ru/7f417af8
0% .K

4 PABHCHIL I HEPABCHCTBA. RBA/IpATHRIC 10 Bu6nnoreka LIOK https://m.edsoo.ru/7f417af8
ypaBHEHHUS.

5 KBaaparHplii TpEXUIICH. 7 bubnunoreka L{OK https://m.edsoo.ru/7f417af8
0% . 0 -

6 PABHEHIA I HEPABEHCTEA. /IpOdHbIe pa 6 bubnunoreka LIOK https://m.edsoo.ru/7f417af8
[IUOHAJIbHBIC YPABHCHHSI.
0% .C

7 PABHCHILL I HEPABCHCTEA. T-HCTCMET 15 Bu6nnoreka LIOK https://m.edsoo.ru/7f417af8
YpaBHEHHIA.

8 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa. 13 bu6mmoreka LIOK https://m.edsoo.ru/7f417af8
o .0 .

10 YHICHIHH. LICHOBHBIC HOMATIN 17 Bu6anoreka LIOK https://m.edsoo.ru/7f417af8
Uucnobie GyHKIIHH.

11 [ToBTOpeHuMe U 06001IeHUE 3 bu6nunoteka LIOK https://m.edsoo.ru/7f417af8
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9 KUIIACC

HaumMeHoBaHue pa3iesioB H TeM MpPo-

Ne i/ K 9 0
° n/n FpaMMBI 0JIMYECTBO JIEKTpPOHHbIE (L poBbIe) 00pa3oBaTeIbHbIE PeCypPChl
4acoB
4 . Heti
1 HCIIA | BETTHCTIEHHS. JIeACTRNTeNEHEE 9 Bubnmorexa LIOK https://m.eds00.ru/7f419d08
qrcia
0% %
2 PABHCHITE 1 HEPABEHOTRA. YPABHCHHA € 16 Bu6miorexa [[OK https://m.eds00.ru/7f419d08
OJTHOM TICPEMEHHOM
3 yPaB?eHm 1 HEpaBeHcTBa. CHCTEMbI ypas- 14 bubmmoreka [{OK https://m.edsoo.ru/7f419d08
HCHHU
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 18 bubnuoreka L{OK https://m.edsoo.ru/7f419d08
5 DyHKIMH 16 bubnuorexka L{OK https://m.edsoo.ru/7f419d08
6 YucII0BBIEIIOCIE JOBATENBHOCTH 15 bu6mmoreka LIOK https://m.edsoo.ru/7f419d08
I1 600
7 OBTOPEHHE, ODODIICHHE, 14 Bu6miorexa [{OK https://m.eds00.ru/7f419d08
cUCTeMaTH3alMsI3HAHUI
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