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HopmaTuBHO-IpaBOBbIE JOKYMEHTHI, 00ecneYnBarone
OPraHM3aIuIi0 00pa30BaTEIbLHON 1eATeIbHOCTH M0 Y4eOHOMY
npeamery «MaremaTtuka» B 2024/2025 yuyeOHoM rogy

Opranu3zanus npenogaBaHus yueOHOro npeamera «MaremaTtuka» Ha
YPOBHSIX OCHOBHOTO OOIIET0 M cpeaHero odmiero oopasoBanus B 2024/2025
y4eOHOM TOY OCYIIECTBIISETCSI B COOTBETCTBHUHU CO CIIEIYIOIIMMHA HOPMaTUBHO-
MpaBOBbIMU akTaMu: — DenepanbHblil 3aK0H OT 29 nexadps 2012 r. Ne 273-
@3 «O06 obOpazoBanuu B Poccuiickoii @eneparumny;

— @enepanbHblii 3akoH OT 19 nexabps 2023 r. Ne 618-03 «O
BHECEHUHU n3MeHeHul B DenepanbHblil 3akoH «O0 o0pazoBanuu B Poccuiickoi
denepauumny;

— @enepaibHBI TOCYAAPCTBEHHBI 00pa30BaTEIbHBIN CTAaHIAPT

OCHOBHOT0 0011eTr0 00pazoBanus (yTB. pukazoM MuHmnpocsenieHus: Poccun ot
31 masg 2021 r.Ne 287) (manee — ®I'OC O0OO0);

— @enepaibHbI TOCYJIapCTBEHHBINM 00pa3oBaTEIbHBIM CTaHAAPT
cpenHero obmero obpasoanus (yTB. mpukazom MunoOpHayku Poccun ot
17 mas 2012 r.Ne 413) (nanee — ®I'OC COO);

— QenepanpHas o0Opa3oBaTelbHAas MporpaMmMa OCHOBHOTO — OOIIEro
obOpazoBanus (yTB. mpukazom MuHnnpocsemenuss Poccun ot 18 mast 2023 1. Neo
370) (nanee — ®OIT O00);

— QenepanbHas oOpa3oBareiibHasg MporpaMMa CpPEAHEro  OOIIETro
obpaszoBanus (yTB. npukazoM MunnpocpemieHus Poccun ot 18 mas 2023 1. Ne
371) (manee — ®OII COO);

— mpuka3 MunmnpocBemenuss Poccun ot 21 centsiops 2022 r. No 858

«O6  yTtBepkimeHMH  (QeAepaTbHOTO  IEpPeYHs  y4eOHHKOB,JIOMYIICHHBIX

K  HWCHOJNBb30BAHUIO MpPU  pealM3aludyd  UMEIIIHUX  T'OCYAapCTBEHHYIO
aKKpeIUTalni0 00pa30BaTeNIbHBIX MPOrpaMM HAYaJbHOTO O0IIEro, OCHOBHOTO
o0111ero, cpeHero olIero oopa3oBaHusl OpraHU3alUSIMU, OCYIIECTBIISIIOIIMHU
o0pa3oBaTeNbHyI0 JIEITEIbHOCTh M YCTAHOBJIEHUSI TMPEAEIbHOIO  CpOKa
UCIOJIb30BaHUS UCKITIOUEHHBIX YUEOHUKOBY;

— mpukaz Munnpocsemenus Poccum ot 21 mas 2024 r. Ne 347 «O
BHECEHUM M3MEHEHHH B mpukaz MunHnpocsemienuss Poccun ot 21 ceHTs0ps
2022 r. Ne 858
«O0 YTBEPKICHUU (denepanbHOTO nepeyHs y4e€OHHUKOB,
JOMYUIEHHBIX K MCIOJIb30BAHUIO MPU PEATU3aALNHN UMEIOIINX TOCYAapCTBEHHYIO
aKKpeIUTalni0 00pa30BaTeNIbHBIX MPOrpaMM HAYaJbHOTO OOIIEro, OCHOBHOTO
o0111ero, cpenHero oluero ooOpa3oBaHusl OpraHU3alUsIMU, OCYIIECTBIISIIOIIUMHU
o0pa3oBaTeNbHyI0 JIESATEIbHOCTh M YCTAHOBJIEHUSI TMPEAEbHOIO  CpOKa
UCIOJIb30BAaHUS UCKITIOUEHHBIX YUCOHUKOB»);

-npuka3 MunnpocBemenuss Poccum ot 4 oktsa6ps 2023 1. No 738



«O06 yTBepkaeHUN (denepaabHOro IMEePeYHs 3JIEKTPOHHBIX 00pa30BaTEIbHBIX
pecypcoB, JOMYILIEHHBIX K MCIOJb30BAHUIO MPH peAH3alUN  HMEIOIINX
rOCyJapCTBEHHYIO aKKpEAUTAIMI0 00pa30BaTeNbHBIX MPOrPaMM HAYaIbLHOTO
00111ero, OCHOBHOTO 00IIIET0, CPETHETO 001Iero 00pa3oBaHus;

— Konuenuusa pa3Butus MareMaTtuyeckoro oOpaszoBanus B Poccuiickoit
®denepanuu (yTB. pacnopsbkenueM IlpaButennsctBa Poccuiickoit denepanmu;
npoToko oT 24 aexadpst 2013 1. Ne 2506-p).

INOACHHUTEJIBHASA 3AIINCKA

Anrebpa sBISE€TCS OJHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHa 00€CTIEUNBAET U3YUYCHHE APYTUX ITUCHUUILINH, KaK €CTEeCTBEHHO-
HAyYHOTO, TaK W TYMAaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO JIIs
IPOJIOJDKEHUST 00pa30BaHUs M B TIOBCETHEBHOM XKM3HU. Pa3zBuTne y o0ydarommxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOKACHUM ¥ CYIIHOCTH alreOpandecKux
a0cTpakimii, croco0e OTpaKeHHsI MaTeMaTUYECKON HAYKOW SIBJICHUHN U TPOIECCOB
B NpUpOJIE W OOIIECTBE, POJM MATEMATHYECKOTO MOJECIMPOBAHUS B HAYyUYHOM
MO3HAHWUU M B MPAKTHUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBINUICHUS, HEOOXOAUMBIX /IS aJanTalliid B COBPEMEHHOM IH(PPOBOM
obmectBe. M3yuenue anreOppl oOecreuynBaeT pa3BUTHE YMEHHS HAOJIOIATh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATh CBOU JICUCTBHS U BBIBOJBI,
dbopmynupoBath yTBepxkaeHUs1. OcCBoeHUE Kypca anreOpsl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaloIUXCs: OHU MCHOJB3YIOT JCIyKTUBHBIC U
WHIYKTUBHBIE PAcCYXXIEHUs, 0000IIeHNEe U KOHKPETU3AIMIo, a0CTparupoBaHue u
aHaioruto. OOyuenue  anrebpe  TpennonaraeT  3HAYUTENbHBIA  O00BEM
CaMOCTOSITENTFHON ~ JIEATENHHOCTH OOYYaIOIUXCS, IO3TOMY CaMOCTOSTEIHHOE
peIIeHHE 3a71a4 SBISICTCS peaTu3airel NeaTeTbHOCTHOTO MPUHITAITA 00YUYEHUS.

B crpyktype mporpammbl ydeOHOTO Kypca «Anrebpa» st OCHOBHOTO
o01iero o0pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COACPKATEIbHO-METOIUIECKUE
auHuM: «YHucna v BeIUKCICHUN», «ANreOpandyeckue BhIpRXKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkmumy. Kaxkmas W3 3TUX colepKaTeIbHO-METOIUYECKIX
JMHUHN Pa3BUBAETCS HA MPOTSHKEHUHU TPEX JIET M3yUCHHSI Kypca, B3aUMOJICHCTBYS C
JIPYTUMHU €ro JuHusSMUA. B xome wu3ydeHus ydeOHOro Kypca oOydaronmumcs
MPUXOAUTCS JOTHYECKU PACCYKIIaTh, HUCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TMM B TporpamMmy ydeOHOro Kypca «AJreOpa» BKIFOYCHBI
HEKOTOpPBIE OCHOBBI JIOTHKH, TPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTHYeCKOTO 00pa30BaHMs U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00YYaIOIIUMUCS
OCHOB  YHUBEpPCAJIbHOTrO MaremaTtudeckoro s3bika. CopepkaTenbHOM U



CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCA €ro
UHTETPUPOBAHHBIN XapakTep.

Conepxxanue nuHUM «Yucna M BBIYUCICHHS» CIYKUT OCHOBOM JUIst
JANbHEMIIEr0 U3y4YeHUsl MAaTEMAaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyYarOIIHUXCS
JOTUYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIb30BaThCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJISi IOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATUSA O YMCIIE HA YPOBHE OCHOBHOI'O OOIEro oOpa3zoBaHUs
CBS3aHO C pAIMOHAIBHBIMH M HpPpaIOHATIBHBIMU YHCIaMHU, (OPMHUPOBAHHEM
IPEACTAaBICHUA O JEHCTBUTEIBHOM YHCIE. 3aBEpLICHUE OCBOEHHS YHUCIOBOMU
JMHUU OTHECEHO K CpeTHEMY 00IieMy 00pa30BaHHUIo.

ConeprxkaHue IByX anreOpandecKux JMHUN — « AJreOpanyecke BhIPaKEHUs
U «YpaBHEHHS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUaIOIIHUXCS
MaTE€MaTUYECKOI0 ammapara, HeoOXOJAMMOro /Jis pEelIeHUs 3aJad MAaTEMAaTHKH,
CMEXHBIX TPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOT'O 00I1ero o0pa3oBaHusl y4eOHBIM MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIBHBIX BhIpAXKEHUH. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
A3bIKa JUISI TOCTPOCHMS MaTEMaTHYECKUX MOJENel, OMHCaHUs IPOLIECCOB H
ABIIGHUN peanpbHOro Mupa. B 3amaum oOyuyeHus anreOpe BXOZSIT TaKkkKe
JalibHENIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIWMOro, B
YacCTHOCTH, JMJII OCBOGHHS Kypca HWH(OpPMATUKU, W OBJAJCHUE HaBbIKAMU
JNEAYKTUBHBIX paccyxaeHuil. [Ipeobpa3oBaHue CUMBOJIBHBIX (OpPM CrOCOOCTBYET
Pa3BUTHIO BOOOpAXEHUs, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Copepxannie (pyHKIIMOHATHHO-TpA(UIECKON JIMHUU HAIIEICHO Ha MOIyYCHHE
0o0y4JaronmMMucs 3HaHUM O (PYHKIMSX KaKk Ba)KHEHIIEH MaTeMaTH4ecKol MOJeNd
JUTSI ONTUCAHUSL M UCCIIEAOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBIICHUN B MPUPOJIE
u obOmectBe. M3yueHue marepuana CrocoOCTBYET Pa3BUTHUIO Yy OOYyYarOIIUXCS
YMEHHSI HCTIOIB30BaTh PAa3INIHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATHKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
MPEICTAaBIICHUI O POJIM MaTEeMAaTUKU B PA3BUTHH LIUBUIIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IMIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbIH Kypc
«Anredpa», KOTOPBIM BKIIOUYAET CJEAYIOIINE OCHOBHBIE pa3/eiibl COIAEp KAHMS:
«Yucna W BBIUKCICHUS», «ANTeOpanuecKkue BBIPAKEHUS», «YpaBHEHUA U
HEpaBEHCTBa», « DYHKIIMNY.

Ha uzyuenue yuebHoro kypca «Anredpa» orsogutcsi 306 yacoB: B 7 kiacce
— 102 gaca (3 4gaca B Hemeno), B 8 kimacce — 102 gaca (3 yaca B Heaeno), B 9
kimacce — 102 gaca (3 yaca B HEJIeII0).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECSITHYHBIE, NEPEXO] OT OJHON (HOpPMBI 3amucu
npobeit k apyrou. IloHATHEe panMOHAIBLHOTO YHCHA, 3aluCh, CPAaBHEHHE,
yOOpSA0UMBAHUE  PALMOHAIBHBIX  4Yuced. Apudmernyeckue JEHCTBUSA C
palMOHAJIBHBIMU 4YnciIaMu. PemeHue 3aaad U3 peaylbHOW NMPAKTUKU HA 4YacTH, HA
TpoOu.

CreneHb C HaTypaJbHbIM IOKa3aTeJeM: OIpeAesieHne, NpeoOpa3oBaHUe
BBIpQXXEHHUI Ha OCHOBE OIpe/IeIeHH s, 3auCh 00NbIINX uncenl. [IporeHTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U JpoOU B BUJE MPOLEHTOB. TpU OCHOBHBIE 33Ja4l Ha
IIPOLIEHTHI, PELIEHUE 3a7a4 U3 PEaIbHON IPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, pA3j0KEHHE HA  MHOXHUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM  4YHclIe TmpsMas ©  oOpaTHas
IPONOPLIMOHAIIEHOCTH.

AuredpanvecKue BbIPpAKEHUA

[IepemeHHBIE, YNCITOBOE 3HAYEHUE BBIPAKEHUSA C NEPEMEHHOU. JlomycTUMBIe
3Ha4YeHUs nepeMeHHbIX. [IpeacraBnenne 3aBUCUMOCTH MEXAY BEIUYMHAMU B BUJIE
dbopmybl. Beraucnenus no popmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAXKEHUS, MpaBuja MpeoOpa3oBaHUsI CYMM U
IPOU3BEIACHUM, MPaBUIa PACKPBITHS CKOOOK U MPUBEEHUS MOJAOOHBIX ClIaraeMblX.

CBolicTBa CTENEHH C HATYPAJIbHBIM MTOKA3aTEJIEM.

OpnHounensl 1 MHOrowieHsl. Crenenp MHorounaeHa. Cio)keHue, BbIYUTaHUE,
YMHOKEHHE MHOTIOWICHOB. @OpMyIsbl COKPAIIEHHOIO YMHOMKEHHS: KBaJpar
CyMMBl M KBagpaT pasHocTu. Popmysia pa3HOCTH KBaaparoB. PazmoxkeHue
MHOI'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, IMpaBuia MpeoOpa3oBaHUs YypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHUH.

JIluHentHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHCIIO KOPHEH JIMHEHHOIO
YPaBHEHMs, pELICHHWE JIMHEWHBIX ypaBHEHHU. COCTaBIECHHE YpPaBHEHUH IIO
YCJIOBHIO 3a7a4u. Penenne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHUM.

JIuneliHOe ypaBHEHHE C ABYMs NEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JIMHEMHBIX YPaBHEHUW C JBYMs IIEpEMEHHbIMU. PemeHune cucreM ypaBHEHHM
Ccroco0OM MOACTaHOBKU. IIpumepbl peleHuss TEKCTOBBIX 3a/ady C IOMOIIbIO
CHUCTEM YPaBHECHUM.

DOyHKIMHA



Koopannara Toukn Ha npsMoi. YucnoBbele npoMexyTKU. PaccTosHue mexay
JIBYMSI TOUKaMHU KOOPJUHATHOU MPSIMOH.

[TpsimoyrosibHasi cucteMa koopauHat, ocu Ox u Oy. Alcuucca U opJuHaTa
TOYKH Ha KOOPAMHATHOM MI0CcKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpaduxoB peanbHbIXx 3aBucuMocteil. [lonstue dynkuun. [paduk
¢bynkuuu. CoiicTBa pyHkuuil. JIunelinas ¢pynkuus, e€ rpapuk. ['paduk QyHkiuum
y = |x|. 'paduueckoe perieHre JWHEWHBIX YPAaBHEHUW U CHUCTEM JIMHEHHBIX
YPaBHEHH.

8 KUIACC

Yuciia 1 BBIYUCTICHUSA

KBagpatubeiii kopenb u3 uucia. [loHaTrue o0 uUppalMOHATIBLHOM YHCIIE.
Hecstuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBoiicTBa apuMeTHIecKux
KBa/IPATHBIX KOPHEW U MX MPUMEHEHHE K MPeoOPa30BAHUIO YMCIOBBIX BhIPAKEHUN
Y BBIUHCJIEHUAM. JIeHCTBUTEIIBHBIE YUCIIA.

Crenens ¢ 1enbIM OKazaTeaeM U e€ cBoiicTBa. CTaHaapTHAs 3aMKcCh YUCIa.

AnreOpanveckue BhIpaKeHUSAJIreOpandecKkue BbIPaKeHu sl

KBagpaTHplii  TpEXwieH, pas3loKEHHE KBAaJPATHOIO TpPEXWIEHA Ha
MHOXHUTEJIH.

Anrebpandeckas Jpodb. OCHOBHOE CBOMCTBO ajredOpanveckoil apoowu.
CnoxxeHrie, BBIYMTAaHUE, YMHOXCHHE, JCJICHHEe anreOpandyeckux JpoOeH.
PanmonanbsHbIe BRIpaXEHUS U UX MPE0Opa3OBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY paBHEHMSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMylia KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiine poOHO-palMOHANbHBIE YPABHEHUSI.

I'paduueckas mHTEepnpeTanysi ypaBHEHU C ABYMSI IEPEMEHHBIMU U CUCTEM
JMHEWHBIX YpaBHEHUU C JBYMS IEepeMEHHbIMHU. lIpuMepnl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCcTOBBIX 3aa4 anreOpandecKuM CIiocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWMCTBA. HepaBEeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCHMIIBHOCTE HEpaBeHCTB. JIMHEIHbIE HEPABEHCTBA C OJHON IMEPEMEHHOM.
Cucrembl IMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

OyHKIMNPYHKIUU

[Tonsitue ¢ynkuuu. OOMACTH ONpeNeNeHus] U MHOXECTBO 3HAYCHUU
¢dbynkuuu. CiocoOsbl 3a1anus QyHKITUH.

I'padux dynakmuu. Utenue cBoiictB (yHkiuu no e€ rpaduky. [Ipumeps
rpadukoB pyHKINN, OTpaKAIOIIUX PEAbHBIE MPOIIECCHI.



OyHKIUKA, ONMUCHIBAOIIME TIPAMYIO ¥ OOpaTHYIO TPONOPIIMOHATILHBIC
3aBHCHMOCTH, HX rpabuxu. Oyukimn y = x2, y = x3, y = \x, y=|x|. Ipadudeckoe
pelIeHUE yPaBHEHUN U CUCTEM YPABHECHUMU.

9 KJIACC

Yuciia ¥ BbIYHCICHUSA

PaunoHnansHble yucia, UppallMOHAIbHbIE YUCIA, KOHEYHbIE U OECKOHEYHbIE
JeCATUYHbIE 1poOH. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YUCIIA
Kak OECKOHEUYHbIE JeCATHYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JE€HCTBUTEIBHBIX YACEII U KOOPAUHATHOM IIPSAMOM.

CpaBHEHHME JI€MCTBUTENIbHBIX 4HCEN, apU(PMETUUYECKUE JIEUCTBUS C
JNEUCTBUTENBHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKPY’KAIOLIETO MHpa, AJIUTEIBHOCTh TMPOIECCOB B
OKpY’KaroIlleM MUpE.

[TpuOnmxE€HHOE 3HaAUEHUE BEJIMYUHBI, TOYHOCTh NpUOIMxKeHus. OKpyTieHue
yucen. [Ipuknaka u oneHka pe3ybTaTOB BEIYUCIEHUN.

YpaBHeHMs U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEeHUM, CBOASIUXCSA K TUHEUHBIM.

KBagpatHoe ypaBHeHMe. PellieHre ypaBHEHUN, CBOASAIIUXCS K KBaApaTHBIM.
buksanpatHoe ypaBHeHue. [IpumMepsl pelieHust ypaBHEHUNW TPETbEU U 4ETBEPTOU
CTETICHEH PA3JI0KEHUEM HA MHOXKUTEIIH.

Pemenne apoOHO-palMoHaIbHBIX ypaBHEHUU. PelieHHMe TEKCTOBBIX 3ajad
anredpanvyeckuM METOJIOM.

VYpaBHeHHE ¢ ABYMsI NEPEMEHHBIMU U €ro rpaduk. PerieHue cuctem IBYX
JIMHENHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. PellleHue cucTeM IByX YpaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi creneHu. ['paduueckas
WHTEPIIPETALNs] CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a1a4 alredpanyeckum crocooom.

Yucnosele HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OAHOW NEpeMEHHOM. PemeHne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBamgpaTHele HepaBeHCTBA.
I'padmyeckas uHTEpIHpeTalnus HEPAaBEHCTB M CHCTEM HEPABEHCTB C JBYyMs
IIEPEMEHHBIMH.

OyHKIMNPYHKIUU

KBanpatuunas ¢yskius, €€ rpapuk u cBoictBa. [lapa®ona, xoopaMHATHI
BEPIIMHBI TapadOoJIbl, 0Ch CAMMETPHUH MMAPAOOJIBI.

Ipaduxu pynxmmii: v = kx, y =kx + b, y =k/x, y=x3, y =Vx, y = [x| ,  ux
CBOMICTBA.



HucnoBele  mociienoBaTelbHOCTUYHCI0BBIE  MOCJIEI0BATEIBHOCTH M
Mporpeccuu

[ToHnaTre YKMCIIOBOW MOCIEAOBATEILHOCTU. 3aJaHUE IOCJEeI0BATEIbHOCTH
peKyppeHTHOM hopMynoit u GopMyJIoi 1-Tro YiieHa.

Apudmernueckass U reoMmerpuueckas mporpeccur. PopMmysibl n-ro 4jeHa
apu(METHIECKON U TEOMETPUIECKON MPOTPECCHI, CYMMBI TIEPBBIX 71 WICHOB.

N3obpaxkenrne ujaeHOB apu(METHUYECKOH M TeOMETPUUYECKOM MPOTpecCHid
TOYKaMU Ha KOOPAMHATHOM IIOCKOCTH. JIMHEMHBIN M AKCIIOHEHUHUAIBHBIA POCT.
CI1oXHBbIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA I[IPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«Anre0Opa» XapaKTepU3yIOTCSI:

1) naTrpuoTHYECKOE BOCTIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH, LEHHOCTHBIM OTHOUIEHMEM K  JOCTVIKECHHSIM  POCCHMCKHX
MAaT€MaTHKOB U POCCUMCKOW MaTEMATHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTHKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpakIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO 00S13aHHOCTEN TpaXKAaHUHA U pealn3aluu ero
npaB, TMpPEICTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp TpakJaHCKOro odiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX TPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKHUM IPUMECHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHIHUIIOB B IESITENBHOCTH YYEHOTO;

3) TpyZ10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpEIICHUH NPAKTUYECKUX 3aaad
MaTeMaTU4YECKOW HAaIMpPaBICHHOCTH, OCO3HAHWMEM Ba)XHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsl HAa TMPOTSHKEHUM BCEH >KU3HU Uil YCHEUTHOW MpogecCHOHAIbHOU
NESATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
IOCTPOECHUEM MHANBUAYATbHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY UM  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJad, PEILICHWH, pacCyXICHHI, YMEHHUIO BUIETh
MaTeMaTU4eCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUA:

OpUEHTaUMEl B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOM HayKd Kak c@epbl 4YeIoBeuYeCKOn
NEATENIbHOCTH, ATANoOB €€ Pa3BUTUS W 3HAYMMOCTH JJISI Pa3BUTHS LUBWIM3ALNH,
OBJIQJICHUEM SI3IKOM MAaT€MaTHKH U MATEMaTUYECKOW KyJIbTypOW KakK CpPEICTBOM
NO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIIENOBATENBCKON
NEeATEIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopMHpoBaHHMEe KYJbTYPbl 310POBbSI H
IMOLMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpPEcax CBOETO
3I0pOBbs, BEIACHUA  370pOBOro oOpa3a JKM3HU (30pOBOE  IUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHH M OTHbIXa, perynsapHas Qusnueckas
AKTUBHOCTB), C(OPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, TPU3HAHUEM CBOETO
IpaBa Ha OUIMOKY U TAKOTo K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

OpPUEHTAIIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM U1l PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTH OKPYXKaIoIIeH cpenpl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKA MX BO3MOXHBIX TMOCJEACTBUN [JII OKpPYXKAIOIIEH Cpebl, OCO3HAHUEM
100aJILHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U MyTeH UX pelIeHHUs;

8) aganranus K M3MEHAWINMMCH YCJOBHAM COLMAJBHON U NMPHPOIHOM
cpenabl:

TOTOBHOCTBIO K JICUCTBUAM B YCIIOBUSIX HEONPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUYECKYIO E€ATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy NPYTHX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHUX;

HEOOXOJUMOCThI0O B ()OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WJEH, MIOHITHS, TUIIOTE3bI 00 0OBEKTaX U SIBJICHUAX, B TOM UYHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYKD  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHTYaIlMI0O KaK BBI30B, TPEOYIOMUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEeMbIe pelieHus U JeHcTBUs, (OpPMYJIUPOBATh U OIEHUBATh PHUCKU U

NOCJIEICTBUSA, (OPMUPOBATH OIBIT.
METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3zoBble 1ornyeckue AecTBUs:

BBUSIBISIT M XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKA MAaTEMATHYECKUX
00BEKTOB, TOHSATUM, OTHOIIICHUN MEXTY MOHATUIMU, (HOPMYIUPOBATH OMIPEACIICHUS
MOHSATHUM, YCTAHABIUBATH CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIUU, OCHOBAHUS JJIsi
000011IeHNs U CPAaBHEHHUSI, KPUTEPUHU TTPOBOIMMOTO aHAIN3a;

BOCIIPUHUMATh, (HOPMYJIUPOBATh U MPEOOPa30BBIBATH CYXKIICHUS: YTBEPAUTEIbHBIC
W OTpHUIIATEIbHBIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBIABJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W NPOTUBOPEYHUS B
(dakTax, JAaHHBIX, HAONIONCHUSX W YTBEPKICHUAX, MpeasiaraTb KPUTECPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUYNN;



JIeNaTh BBIBOJIBI C HCTIOJIB30BAHMEM 3aKOHOB JIOTUKH, JIETYKTUBHBIX U HHIYKTHUBHBIX
YMO3aKIIIOUeHHUH, YMO3aKIIFOUEHU 110 aHAJIOT U H;

pa3buparh JI0Ka3aTenbCTBA MAaTEMaTHYECKUX YTBEPXKACHUU (TMpsSMble W OT
IPOTUBHOIO),  MPOBOJHUTH  CAMOCTOSTEIBHO  HECIOXHBIE  JIOKA3aTElIbCTBA
MaTeMaTU4eCKuX (DaKTOB, BBICTPAWBATh APTyMEHTAIUIO, MPUBOAWTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh croco0 pemieHus ydeOHOW 3a1a4y (CpaBHHUBATh HECKOJBKO BapHUAHTOB
pelieHus, BbIOMpaTh Haubonee NOAXOAAIUA C YYETOM CaMOCTOSITENIBHO
BEIJICIICHHBIX KPUTEPUEB).

ba3oBrble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh  BOIPOCHl KAk  MCCJIENOBATEIbCKUM WHCTPYMEHT [O3HaHUS,
bopMyIUpOBaTh  BOMPOCHL,  (QUKCHUpYIOUIME  NPOTUBOpEYHe,  Mpodiemy,
CaMOCTOSAITEJILHO YCTaHaBJIMBAaTh HMCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHUE;

IIPOBOJUTH 10 CAMOCTOSITEIbHO COCTABIIEHHOMY TIJIaHY HECJIOXKHBIM IKCIIEPUMEHT,
HEOOJIbIIIOE MCCIEIOBAHUE IO YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKOoro
00BbEKTa, 3aBUCUMOCTEH O0OBEKTOB MEXKIY COOOM;

CaMOCTOATENTLHO  (OPMYIMPOBATH OOOOIICHUS ¥ BBIBOJABI 1O PeE3yJbTaTam
NpOBEAEHHOTO  HAOMIOJEHUS,  WCCIENOBaHUS,  OLCHUBaThb  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

NPOTHO3MPOBATh BO3MOXKHOE  pasBUTHE TIpollecca, a TakKe BBIIBUTAThH
MPEINOIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBHSX.

Pabora c undopmanueii:

BBISIBIISITh ~ HEJAOCTATOYHOCTh M HM3OBITOYHOCTH,  MHGOpMAIMH,  JaHHBIX,
HEOOXOJAUMBIX JIJIsl PEIICHUS 3a]a4H;

BbIOWMpaTh,  aHAIM3UPOBATh,  CHUCTEMATH3UPOBATH W HWHTEPIPETHPOBATH
uHGOPMAIIMIO Pa3TMYHBIX BUIOB U (HOPM MpEICTaBICHHUS;

BbIOMpaTh (opMy TMpeAcTaBICHUs WHPOPMAUU W WUIIOCTPUPOBATH PpelIaeMbIe
3aJlayu CXeMaMH, uarpaMmMamMu, HHOU rpaukoi U MX KOMOUHAIIUSIMU;

OILICHMBATh HANEKHOCTh MH(DOPMAIMH TIO KPUTEPHSIM, NPEUIOKCHHBIM YUYUTEIEM
WIH CPOPMYIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKaTHBHBbIE YHHBEpPCAJbHbIE Y4eOHbIe el CTBUS:

BOCIIPUHUMATh U (OPMYTUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHSIMH U
HEeIsIMU OOILEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
U THCbMEHHBIX TEKCTaX, /aBaTh TMOSICHEHHS IO XOJy peIIeHus 3ajaudu,
KOMMEHTHPOBATh MOJTYYEHHBINA PE3yIbTaT;

B XO0Jle¢ OOCYXJIEHHs 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYKIAa€MOW TEMBI,
npoOJemMbl, pemaeMoil 3aJayd, BBICKA3bIBATh WJIEHU, HAIICJICHHBIE Ha TIOMCK
pELICHHs, COMOCTABJISATH CBOM CYXICHHUS C CYXKICHUAMH JPYTUX YYaCTHHUKOB



auanora, oOHapy>KMBaTh pa3IMuuMe U CXOJCTBO TO3UIMH, B KOPPEKTHOU Qopme
(bopMyIUpPOBATh PA3HOIIIACHS], CBOU BO3PAKEHUS;

NPEACTABIIATh pPE3yJbTAaThl PEIICHHWS 3aJayd, OKCIICPUMEHTAa, HCCISIOBaHUS,
MPOEKTa, CaMOCTOATEIHLHO BBIOMPATh (GOpMAT BBICTYIUICHUS ¢ Y4Y€TOM 3amad
MPE3EHTAIllU U 0OCOOEHHOCTEH ayTuTOpHUH;

MOHUMAaTh U UCIOJIb30BaTh MPEUMYINECTBA KOMAaHIHON U MHAMBUAYAIbHON pabOTHI
P PEIICHUN YUYeOHBIX MaTEMaTHUYECKHUX 33]1a4;

NPUHUMATh II€JTb COBMECTHOW JCATENHHOCTH, IUIAHHPOBATH OPTaHU3AIUIO
COBMECTHOW pPabOThI, paclpeneniarTh BUIbI paldOT, JOrOBapUBATHCS, OOCYXIATh
MIPOIIECC U Pe3yiabTaT paboThl, 0000IIaTh MHCHUS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opmax padoThl (0OCYXJIEeHHS, OOMEH MHEHHSIMHU,
MO3TOBBIC IITYPMbI U APYTHE), BHITIOIHATH CBOIO YacTh PaOOTHI U KOOPJIUHHUPOBATH
CBOM JICHCTBUS C IPYTUMHU WICHAMH KOMaHJIbI, OIICHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUHA TPOAYKT TO KpUTEpHUsM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJCHUCTBUS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eliCTBUSA

Camoopranusanus:

CaMOCTOSATEIILHO COCTABJIAThH IJIAH, aJTOPUTM pPEIICHHs 3a1adu (WM €ro 4acTh),
BBIOMpATh CIMOCOO perieHus ¢ y4€TOM HUMEIOMIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C yUETOM
HOBOW MH(pOpMaLIUH.

CaMOKOHTPOJIb, SMOIUOHAIbLHBIN HHTEJJIEKT:

BIQJCTh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJISI TIpollecca M pesyibTaTa
pElIeHHs] MaTeMaTUYEeCKOM 3a/1auH;

NpEeIBUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh IpU pEHICHUH 3a/1ayH,
BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTH Ha OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJICHHBIX OMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH TOCTABICHHONW IENH W
YCJIOBUSIM, OOBSCHATh MPUUMHBI JOCTHXKEHUS WM HEIOCTHUKEHUS 1IeTH, HAXOIUTh
OIMOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI

K kxoHiy oOydenuss B 7 kJacce OOyYaroOIIMIICS TOTYYHUT CIEAYIOIINE
pEeAMETHBIE PE3YIbTATHI:

Yuciia 1 BBIYUCTICHUA

Beimonuate, couerass yCTHbIE U NMHChbMEHHBIC MPUEMBI, apu]meTnyeckue
JEUCTBUS C pallMOHATBHBIMU YUCIIaMHU.



Haxonuth 3Ha4YeHUsT YUCIOBBIX BBIPAXKEHHUH, MPUMEHSITH Pa3HOOOpa3HbIC
CrocoObl U MPUEMBI BBIUMCICHUSI 3HAYEHUN NPOOHBIX BBIPAKEHHM, COmepKaIINX
O0OBIKHOBEHHBIE U JIECATUYHbBIC TPOOH.

[lepexonuTh OT onHOM (POPMBI 3amUCH Yucen K Apyrod (mpeoOpa3oBBIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YNOPAI0YMBATH PAIIMOHAIBHBIC YHCIA.

OKpyrnsaTe yucna.

BrINOMHATH TPUKUAKY U OLIEHKY PE3yJbTaTa BEIYUCICHUMN, OLIEHKY 3HAYCHUI
YUCJIOBBIX BBIPAKCHHI. BBIMONHATE AEHCTBHUS CO CTENEHSMH C HATypalbHBIMU
MOKa3aTEISIMH.

[IpuMeHsAT,  NpU3HAKK ~ JACIMMOCTH,  Pa3j0oKEHUE Ha  MHOXHUTEIH
HaTypaJIbHBIX YUCET.

Pemiath mpakTHKO-OpPUEHTHPOBAHHBIE 3a/layd, CBSI3aHHBIE C OTHOILIEHHEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yJbTaThl PEUICHUS 3a4a4 C y4ETOM OTPAHMYEHMI, CBS3AHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

Asre0panvecKkue BbIPpaKeHUs

Hcnonb3oBaTh anreOpandecKyl0 TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTh
e€ B Ipoliecce OCBOCHHS yueOHOro MaTepuarna.

Haxomute 3HaueHus OyKBEHHBIX BBIPAXEHUM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BremmonasaTe mpeoOpa3oBaHWs — [ETIOTO  BHIPAKEHHS B~ MHOTOWICH
PUBEACHUEM TIOJIOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BpINOMHATE yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIO4YJIEHa Ha
MHOT'OYJIEH, TPUMEHSIThH (DOPMYJIbl KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3IOKEHUE MHOTOWICHOB HA MHOMUTEIM C IOMOILBIO
BBHIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKH  CIIAracMbIX,
npuMeHeHus1 HOPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumensTs mpeoOpa3oBaHUsT MHOTOWICHOB JJISl PEIICHUS PAa3IUYHBIX 3a7a4
U3 MaTEMaTUKHU, CMEKHBIX TIPEJAMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEH C HATypaJbHBIMU MOKa3aTEIsIMHU JUIs
npeoOpa3oBaHUsl BEIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

Pematp yMHENHBIE YpaBHEHUSA C OJHOW MEPEMEHHOM, NPUMEHsSS IIpaBUia
nepexo/ia OT UCXOAHOTO YPaBHEHUsS K paBHOCUIIbLHOMY emy. [IpoBepsaTh, sBisieTCs
JIM YUCJIO KOPHEM YPaBHEHHUSI.

[IpumensaTs rpaduyeckre METOIbI IPH PEIICHUH JIMHEWHBIX YPaBHEHUHN U UX
CUCTEM.



[TonOupate mnpuMepsl Map 4YHUCEN, SIBISIOMIUXCS PEIICHUEM JIMHEHHOTro
ypaBHEHUS C IBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JIUHEHHOTO YpaBHEHUS C
IBYMsI TIEPEMEHHBIMH, MOJB3YsACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHUS
ypaBHEHHUSI.

Pemate cuctembl IByX JTMHEHHBIX YpaBHEHUN C ABYMS MIEPEMEHHBIMU, B TOM
yuce rpauyecKu.

CocTaBnate W pemaTh JUHEWHOE YpaBHEHHE WIH CHCTEMY JIHMHEHHBIX
YpaBHEHUH TIO YCIOBUIO 3aJa4d, WHTEPIPETHUPOBATH B COOTBETCTBHUH C
KOHTEKCTOM 3aJ1a4M MOJIYYECHHBIN pe3yibTar.

DyHKIMHA

N300pakaTth Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 33a/JAHHBIM
KOOpAMHATAM, JIy49H, OTPE3KH, HHTEPBaJbl, 3alIMCHIBATh YHNCIOBBIE IPOMEXKYTKU Ha
anreOpandeckoM si3bIKe.

OtmeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3a/laHHBIM KOOpJUHATaM,
cTpouTh Tpaduku TUHEHHBIX QyHKIMH. CTpouth rpaduk QyHkuu y = [X|.

OnuceiBaTh C TMOMOIIBI0 (YHKIUH HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, pPACCTOSHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
POU3BOJUTEIHLHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHre PyHKIUU IO 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnoco0 MpeACTaBICHUS U aHalIW3a HWH(pOpMaluu,
M3BIIEKAaTh U HHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPapUKOB PEATBbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xonmy oOydenuss B 8 KJjacce 0Oy4arouuics TMOMYYUT CIEAYIOIINE
IpEeIMETHbBIE PE3YyJIbTATHI:

Yuciia 1 BBIYUCTICHUSA

Hcnonp30BaTh HavambHBIE MPEICTABICHHUS O MHOXECTBE JCWCTBUTEIHHBIX
quceN AJIsl CPAaBHEHUS, OKPYTJICHUS U BBIUMCICHUM, N300pakaTh AeHCTBUTEIbHBIC
YHUCJIa TOYKaMU Ha KOOPJIMHATHOMN TIPSIMOMA.

[IpumeHsITh TIOHATHE apU(METHYECKOTO KBAJIPATHOTO KOPHS, HAXOIUTh
KBaJI[paTHBIE KOPHH, HCIONB3YsI MPU HEOOXOAMMOCTH KAJIBbKYJSTOP, BBIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJIEPXKALIUX KBaJpaTHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEW.

Hcnonb3oBath 3anucu OONBIIMX W MalbIX YHUCEN C TMOMOIIBIO JECATUYHBIX
npo0eii u creneHelt yucna 10.

AJuire0panvecKue BhIPpaKeHUA

[IpuMeHsTh TMOHSATHE CTENEHW C IENbIM  TOKa3aTelieM, BBIMOIHSITh
peoOpa3oBaHus BEIPAXKEHUM, COIEPIKALIUX CTENEHH C LENbIM MOKa3aTeNIeM.



BrINoONHATE TOXIIECTBEHHBIE NMPEOOpPa30BaHUS PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUIN HAJ MHOTOYJICHAMU U alredpandyecKuMu ApoosiMu.

PacknanpiBaTh KBapaTHbIA TPEXWIEH HA MHOKUTEIIN.

[IpumensTh npeoOpa3oBaHus BRIPAKECHUM JUIsl pEIICHUS PAa3IuYHBIX 3374 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHBIC, KBaJpaTHbIC YpaBHEHUsI M PallMOHAIIbHBIE YpaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C ABYMS IEPEMEHHBIMHU.

[IpoBoauThE MpOCTENIINE UCCIIENOBAHUSA YPABHEHUM U CHCTEM YpPaBHEHUM, B
TOM YHUCJIE ¢ TPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHuil (YCTaHaBIUBAaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPABHEHUM PEIICHUS, €CIIM UMEET, TO CKOJIbKO, W
nmpouee).

[TepexoauTh OT cioBecHOM (OPMYITUPOBKM 3ajauu K €€ anredOpanueckoit
MOJENH C TIOMOIIBIO COCTABJICHUS YPAaBHEHUSI WM CHCTEMbI YpaBHEHUI,
UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3YIIbTAaT.

[IprMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB JUISI CPABHEHHUS, OLICHKH,
pelath JUHEWHBIE HEPABEHCTBA C OJHOW MEPEeMEHHON W WX CUCTEMBbI, JaBaTh
rpa@uUecKyr0 WJUTFOCTPAIMI0 MHOXKECTBA PEIICHWN HEPAaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKIMHA

[ToHumaTh ¥ KUCTHOJIB30BaTh (PYHKIIMOHAIBHBIC TOHSATUSA M SI3BIK (TEPMUHBI,
CUMBOJINUECKHUE O003HAYECHUsI), ONPENEsATh 3HAUCHUE (YHKIUU MO 3HAYCHUIO
apryMeHTa, ONPECNISITh CBOMCTBA GYHKIIUHU 10 €€ rpaduKy.

Ctpouts rpaduku 3J1IeMEeHTapHBIX QYHKIIMI BUAA:

y=kix,y=x2,y=x3y =K,y = VX, OIHCHIBATH CBOMCTBA YHCIOBOIL
byHKIMH 110 €€ rpaduKy.

K kxoHiy oOydeHuss B 9 kJiacce OOyYarolIMiiCs TOJYYHUT CIEAYIOIINE
pEAMETHBIE PE3YIbTATHI:

Yucaa 1 BBIYMCICHUSA

CpaBHUBATH U YNOPAIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIC YUCIA.

Beimonuare apudmernyeckue JEWCTBUS C  pallMOHAIBLHBIMU YHCJIAMH,
codeTass YCTHbIE W TIMCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYUCICHUS C
UppalMOHATbHBIMU YUCIAMHU.

HaxomuTe 3HayeHus cTeneHeld C M[eNbIMH TOKa3aTelsiMU M KOPHEH,
BBIYUCIISITh 3HAUCHUS YHNCIIOBBIX BBIPAKCHUIA.

OKpyrisaTh JEUCTBUTENbHBIC YMHCIA, BBIMNOJHITh MPUKUIKY pe3yJibTaTta
BBIYNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA



Pemars JiMHENHBIE W KBaJpaTHBIE YPABHEHUS, YPABHEHMs, CBOLALIMECH K
HUM, IIPOCTENIINE TPOOHO-PALIMOHAIBHBIE YPABHEHMSL.

Pemate cuctembl OBYX JIMHEHHBIX YPaBHEHUM C JBYMs I[IEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHNM, B KOTOPHIX OJTHO YPABHEHHE HE SIBISETCS JIMHEHHBIM.

Pemarp TekcTOBBIE 3amauM  aJreOpauvdecKUM CHOCOOOM C  MOMOIIBIO
COCTaBJICHHs YPABHEHUS WIIA CUCTEMBI IBYX YPABHEHUM C IBYMS IIEPEMEHHBIMMU.

[IpoBoauTe npocrenme UCCIeA0BaHUs YPABHEHUN U CUCTEM YPAaBHECHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUuecKuX MpecTaBlieHud (YCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPABHEHUM PELICHUS, €CIIM UMEET, TO CKOJIBKO, W
npoyee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxkaTb
pellIeHNuEe HEPABEHCTB HA YHUCIIOBOM IIPSMOM, 3alMCHIBATh PELICHUE C ITOMOLIBIO
CHMBOJIOB.

Pemare  cucTemMBl  JIMHEHHBIX  HEPABEHCTB, CUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOLIME KBAJpaTHOE HEPABEHCTBO, H300pa)xaTb pEIICHUE CUCTEMbI
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIMCBHIBATh PELICHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELIEHUU PA3JIMYHBIX 3a7a4.

DOyHKIUU

Pacnio3naBaTh (yHKIMH U3y4eHHbIX BHJIOB. lloka3piBaThb cXeMaTHUECKH

pacnoiokeHUe Ha KOOPAMHATHOM TUIOCKOCTU TpadukoB GyHKUUN BUJA: Y = kx,
=kx+b y=kik y=ax2 + bx + ¢, y =x3, y=1\x, y = |x|, B 3aBuCHMOCTH OT
3Ha4YC€HUI KOI(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKITUH.

Crpouth U n300paxaTh CXeMaTUYEeCKU rpaduKu KBaJAPAaTUYHBIX (PYHKIUH,
OTHCHIBATh CBOWCTBA KBAAPATHUHBIX (DYHKIIUH MO UX rpaduxam.

Pacnio3naBaTh kBaapaTHuHylO (QYHKLHUIO 1O (HOpMyIie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )KU3HU, PU3UKU, TEOMETPUU.

YucsioBble MOCTEA0BATEIBLHOCTH H IPOTPecCuu

Pacro3naBaTe apu(MeTHYECKYyI0 U TEOMETPUYECKYIO TPOTPECCHH MpPH
Pa3HBIX CIOCO0aX 3a/IaHMsI.

BbInOnHATE  BBIYMCICHUS C  HUCHOJb30BaHHEM (OpMya n-ro uieHa
apu(pMeTUYECKON U FeOMETPUUECKOM MPOrpecCcuii, CyMMbI IIEPBBIX N UJIEHOB.

N300pakath wi€HBbl MOCIEIOBATEIBHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.

Pemarp 3amaun, CBSi3aHHBIE C YUCJIOBBIMH IOCIEAOBATEIBHOCTAMHU, B TOM
quclie 33Ja4d U3 peanbHON JKU3HM (C UCIIOJIb30BAHUEM KaJIbKYJISATOPA, UPPOBBIX
TEXHOJIOTHUIA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
N HaunmenoBanu | KonuyecTBo yacoB DJIEKTPOHHBIE
" | epa3menoBu (uudpossbie)
n/ Bcer Kontpoabusl | IlpakTnuyecku
TeM o0pa3oBaTe/IbHbIC
n 0 e padoThI e padoThl
NMpOrpamMmbl pecypcsl
Yucna u
bu6mmoreka [IOK
BBIYUCIICHUSL.
25 1 https://m.edsoo.ru/7f415b
Panmonanbunie 90
yucia -
bu6mmorexa [JOK
YpaBHeHus u
20 1 https://m.edsoo.ru/7f415b
HEpaBeHCTBA 90
Koopaunats! n bubnmorexa [JOK
rpaduKH. 24 1 https://m.edsoo.ru/7f415b
DOyHKIMT 90
bubmnoreka IJOK
IToBTOpeHue n
6 1 https://m.edsoo.ru/7f415b
00o01eHue
90
Anrebpanyecku Eubmorexa HOK
27 1 https://m.edsoo.ru/7f415b
€ BBIPAKCHHUS 90
OBILEE
KOJIMYECTBO
102
YACOB I10 0 > 0
[MPOTPAMME




8 KJIACC

KosunyecTBo yacon DJIeKTPOHHbIE
Ne HaumeHnoBaHue
Ipakruye | (uudposbie)
n/ pa3iesioB U TeM KonTtpoasn
Bcero CKHe o0pa3oBaTejibHbIE
n NMPOrpaMmbl bie padoThI
paﬁon pecypcehbl
Yucna u but6mmoreka [JOK
1 BBIYMCIICHHS. 15 https://m.edsoo.ru/7f417af
KBajparHsie KOpHU 8
Yucna u
but6mmoreka [IOK
BBIYHCIICHHS.
2 7 https://m.edsoo.ru/7f417af
CTeneHsp ¢ MenbIM 9
HoKa3arejaeM -
Anrebpanueckue
but6mmoreka [IOK
BBIPXKEHUSI.
3 . 5 1 https:/m.edsoo.ru/7f417af
KBanparusiii 3
TpEXWIEH B
Anrebpanueckue
bu6mmoreka [IOK
BBIPKEHUSI.
4 15 1 https://m.edsoo.ru/7f417af
Anrebpanueckas 2
IpoOb -
VYpaBHeHus u
bu6mmorexa [JOK
HEpaBEHCTBA.
5 15 1 https://m.edsoo.ru/7f417af
KBanparusie 3
ypaBHEHUs a
YpaBHeHus u
bub6munoreka LIOK
HEpaBEHCTBA.
6 13 https://m.edsoo.ru/7f417af
CucrtemMbl g
ypaBHEHUU a
YpaBHeHus u bubmmnoreka [JOK
7 HEpaBEHCTBA. 12 1 https://m.edsoo.ru/7f417af
Hepasencraa 8
OYHKIMH. bu6nuorexa [IOK
8 OCHOBHBIE 5 https://m.edsoo.ru/7f417af
NOHATUSA 8
DyHKIHUH. bu6nuoreka [JOK
9 YucnoBbie 9 https://m.edsoo.ru/7f417af
GyHKIN 8
but6mmoreka [JOK
[ToBTOpEeHuE n
10 6 1 https://m.edsoo.ru/7f417af
00001IeHHE 2
OBUIEE KOJIMYECTBO
YACOB I1O 102 5 0

[MPOT'PAMME




9 KIIACC

KosanuectBo yacos JJIeKTPOHHbIE
Ne | HaumeHoBaHme
(uudposrbie)
n/ | PpasesioB U TeM Bcer | Konrtpoabn | IIpakruuec
o0pa3oBaTe/ibHbIE
n NMporpamMmbl 0 ble padoThbI KHe padoThl
pecypcsbl
Yucna u
bubmuoreka [JOK
BBIYHCIICHUS.
1 T ——— 9 https://m.edsoo.ru/7f41
9d08
yucna
YpaBHeHuUs u
HEPaBEHCTBA. bubnuoreka [IOK
2 VYpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f41
OJTHOM 9d08
MepeMEHHOMN
YpaBHeHus u
bu6mmoreka [JOK
HEpaBEHCTBA.
3 CreTeML 14 1 https://m.edsoo.ru/7f41
3 9d08
ypaBHEHUH
YpaBHeHUs U bubnuoreka [IOK
4 HEPABEHCTBA. 16 1 https://m.edsoo.ru/7f41
HepasenctBa 9d08
bubmuoreka [JOK
5 OyHKIMH 16 1 https://m.edsoo.ru/7f41
9d08
YucioBsie bu6mmoreka [JOK
6 IIOCJIEI0BATEILHO 15 1 https://m.edsoo.ru/7f41
CTH 9d08
IToBTOpEHME,
bubmuoreka [JOK
o0oO1enue,
7 CHCTeMATHAR 18 1 https://m.edsoo.ru/7f41
UCT 1\:1 TU3ALUSA 9408
3HaHUU
OBILIEE
KOJIMYECTBO
102 6 0
YACOB IIO
[NPOT'PAMME




Bcero npommto, nponymeposano
H CKperJleHo NevaThio

{ 7 .gl ) nHcTOR

T e

JHonzxHocTs

Moxnucs Wl/fé’% j%%[pé”.&(&" féb i
«@» 7 i 20‘1{' M.IT. !




