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HOACHUTEJBHASA 3AIIMCKA

AnreOpa sBIsS€TCS OJHUM U3 OIOPHBIX KYypPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHAa OOeCTIeUNBaeT U3YUCHHUE AP YTUX TUCIHILINH, KaK €CTEeCTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
P 0JI0JDKEHHsE 00pa30BaHUs U B TOBCEIHEBHOM K U3HU. Pa3BuTHe y 00yJarommxcs
HayYHBIX TPEJCTaBICHUNH O MPOUCXOKICHUH W CYIIHOCTH aJredpandecKux
abcTpakuui, cnocobe 0TpakeHUsI MaTeMaTHUECKOM HayKOH SIBIICHUH U P O1IECCOB
B MPUpPOJIe U OOIIeCTBE, POJIU MATEMATHUYECKOTO MOJEIUPOBAHUS B HAyYHOM
MO3HAHUU U B NP aKTUKE CIOCOOCTBYET (hOP MUPOBAHHUIO HAYYHOT'O MUP OBO33P CHUS
¥ Ka4eCTB MBIIIJICHUS, HSOOXOJUMBIX JIJIS aJIalTAIlii B COBP EMEHHOM IH(PPOBOM
obmectBe. M3yuenue anreOpwrl obOecrieunBaeT pa3BUTHE YMEHHUS HAOJIOIATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPHUTUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS M BBIBOJPDI,
dbopmynupoBats yTBep )kaeHuA. OCBOCHHE Kyp ca anreOpbl 00ecrieunBaeT p a3BUTHE
JOTHUYECKOTO MBINUICHAA OOyYaroIMXCs: OHM HCIOJB3YIOT NEAyKTUBHBIC H
WHIYKTHUBHBIE pacCyKICHHsI, 0000IICHNE U KOHKP €TH3aINI0, a0CTp arnpoBaHNe U
anamoruto. OOyueHme anreOpe mpeanojaracT 3HAYUTCIBHBIA  00BEM
CaMOCTOSITENIbHOM JIEATETLHOCTH OO0yYarolIuxcs, MOAITOMY CaMOCTOSTEIbHOE
pelIeHue 3a1a4 SBJISETCS P eaM3alne e TeNbHOCTHOTO TP MHITUTIA 00y YeHHS.

B ctpyxType nporpammel yueOHOr o Kypca « Anredpay 115 OCHOBHOT O OOIIIEro
00pa3oBaHHUs OCHOBHOE MECTO 3aHUMAIOT COJIEP KATEIIBHO-METOIUICCKUE TNHUH:
«Yucima W BBEIYUCICHHS», «ANTeOpandyeckre BBIpaXKCHUSI», «YpaBHEHHS U
HepaBeHCTBay, «DyHkuumy. Kaxmas w3 3THX cojep KaTellbHO-METO JUIECKIX
JMHUHA pa3BUBAETCS HA TP OTSHKEHUH TP €X JIET U3y 4YeHHUs Kypca, B3aUMOACHCTBYS C
APYTUMH €ro JHHUAMH. B XoJae u3ydeHuss ydyeOHOTOo Kypca OO0ydarompmcs
P UXOAUTCS TIOTHUECKU PacCyKIaTh, UCTIOIB30BaTh TEOP €TUKO-MHOKECTBEHHBIIH
sa3bIK. B CBsI3M ¢ 3TUM B mporpamMmy yueOHOro Kypca «Anredpa» BKIOYCHBI
HEKOTOPHIE OCHOBBI JIOTHKH, TPEACTaBIEHHbIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTUYECKOro 0Opa30BaHUs U CIIOCOOCTBYIOIIUE OBJIAJICHUIO 00y YarOIMMUCS
OCHOB  YHHMBEpPCAJIBHOTO MaTeMaTH4eckoro si3bika. ColepikaTenbHOM |
CTPYKTYpPHOH OCOOEHHOCTBIO Y4UeOHOro Kypca «Anredpa» SBISIETCd €ro
WHTETP Up OBAaHHBIN XapaKTep.

Conepxanue nuHUM «Yucna W BBIUMCICHUS» CIYXUT OCHOBOM JUIs
JTaTbHEHUIIEero N3yueHus MaTeMAaTHKHU, CIIOCOOCTBYET Pa3BUTHIO Y 00YyYarOIIMXCs
JOTHUYECKOTO MBINIIEHUS, (HOP MUPOBAHHUIO YMEHUS TI0JIb30BaTHCS aJITOPUTMAMH, a
TaKKe P HOOPETEHHIO NP AKTUYECKUX HABBIKOB, HEOOXOIMMBIX 7151 TIOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHSA O YKCIIE HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus
CBSI3aHO C pAaIlMOHAJBHBIMH M WP PaIMOHATLHBIMUA YUCIaMH, (OpMHUPOBAHUEM



TP €ICTABJIEHUH O JIEUCTBUTEIILHOM YHUCJIE. 3aBEPIICHHUE OCBOCHHUS YUCIOBOM JIMHUN
OTHECEHO K CpeHeMy 00111eMy 00pa30BaHHUIO.

Coneprkanue IByX ainreOpandeckux JTUHUN — « ATTreOpandecKue BhIp aKEHUSD)
1 «YpaBHEHHS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y 00YyUAIOIINXCS
MaTeMaTHUYeCKOTO ammapara, HeOOXOAUMOro sl pPEelIeHusl 3ajad MaTeMaTHKHY,
CMEXHBIX TP €IMETOB U IP aKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o011ero oOpa3zoBaHus y4eOHbBIH MaTepUall TP yHIUPYETCs] BOKPYT P allHOHATIBHBIX
BBIp@KCHUU. ANTeOpa JEMOHCTPUPYET 3HAUCHWE MAaTEeMAaTHKH KakK S3bIKa IS
MOCTPOCHMSI MAaTEMAaTHUYECKMX MOJENel, OIMCAaHWs TPOIIECCOB U  SBJICHUM
peanbHOro Mupa. B 3amaun oOydenust anredpe BXOAIT TAKXKe TaIbHEHIIIee P a3BUTHE
aJITOPUTMHYECKOTO MBIIIIJICHUSI, HEOOXOJTUMOTO, B YaCTHOCTH, JIJISI OCBOEHUS Kypca
nHQOpMaTHKK, ¥  OBJIAJICHWEC HaBBIKAMHU JCAYKTUBHBIX  PaCCyIKICHHUIL
[IpeoOpaszoBanne CUMBOJIBHBIX (DOPM CIIOCOOCTBYET pPa3BUTHIO BOOOpPaKEHUS,
CIOCOOHOCTEH K MAaTEMaTHUYECKOMY TBOP YECTBY.

Coaepikanue QpyHKIHOHAIbHO-Tpa(pUIeCKOM JTUHUN HAIIETIEHO Ha MOJTy4YEHUEe
00y4YaronMMHCS 3HAHUM 0 (PYHKIUSIX KaK BaKHEUIIeH MaTEeMaTUYeCKOW MOJIEU
JUU1s1 OTICAHUS U UCCIIEI0BAHUS Pa3HOOOPa3HBIX M OIIECCOB U SIBJICHUI B TP UPOJIE U
obmrecTBe. M3yuenue matepuralia ciocoOCTBYET Pa3BUTHIO Y 00 YUAIOIIUXCS Y MEHHS
UCTOJIb30BaTh pa3JIMUHbIC BBIPA3UTEIBHBIE CPENCTBA S3bIKA MATEMATHKA —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKJIaJ B (HOpMHpPOBAHUE
TP €7ICTaBIICHUH O P OJTM MATEMATHKH B p a3BUTHH LIUBWJIM3AINH U KyJIbTYPHI.

CornacHo yueOHOMY TuiaHy B 7-9 Kiaccax wu3ydaercss y4eOHBIM Kypc
«Anrebpa», KOTOPBIH BKIIOYAET CIETYIONINE OCHOBHBIC pa3febl COJEp KaHUS:
«Yucna w BBIYUCICHUS», «ANTeOpandyeckre BBIpaXEHUs», «YpaBHEHHUS U
HEp aBEHCTBAY, « DyHKIIAN.

Ha uzyuenne yaeoHOTO Kypca « Anredpa» otBoautcs 306 9acoB: B 7 Kiracce —
102 gaca (3 gaca B Hexento), B 8 kinacce — 102 gaca (3 gaca B Hezmenro), B 9 kimacce
— 102 yaca (3 yaca B HeJleJ10).



COJAEP)KXAHME OB YUEHUA
7 KJIACC

Yucia 1 BbIYUCTCHUSA

JlpoOu 0OBIKHOBEHHBIE M JIECATHYHBIC, TTEPEX0] OT OJHOU (OPMBI 3aITUCH
npobeit k apyrou. IlloHaTne panyMoOHAIBPHOTO 4YHCIA, 3aIlMCh, CpaBHEHUE,
VIOPSAOYMBAHUE PAalMOHAIBHBIX YHCET. Apu(METHYECKHe JCHCTBUS C
palMOHAIBHBIMU YHcaMu. Pelienre 3a1a4d u3 peanbHOW IPAKTUKU HA YacTH, Ha
Ipoowu.

CreneHb ¢ HaTypalbHBIM IOKa3aTelieM: OMNpeAeNieHue, MpeoOpa3oBaHue
BBbIp a)KEHUI HA OCHOBE OIIp €/1eJIEHUs, 3aI1Ch 00bIINX yncen. [1p oueHTsl, 3anmch
MPOLIEHTOB B BUE ApoOU U IpoOU B BUAE NPOUEHTOB. Tpu OCHOBHbBIE 3a/]aUl HA
TP OLIEHTBHI, P EIIEHUE 3a/1a4 U3 P €aIbHOM IIP AKTUKHU.

[IpruMeHeHHe TPU3HAKOB JECIMMOCTH, pAas3JjIoKEHUE Ha MHOXKUTEIN
HATyp aJIbHBIX YUCEIL.

PeanbHple 3aBUCMMOCTH, B TOM 4Hcl€ MOpsAMas M oOparHas
1P OIOPIMOHAJILHOCTH.

AuredOpanyecKue BbIPasKeHHU s

Ilep eMeHHBIE, YUCTOBOE 3HAUECHHUE BBIP AXKEHHUSI € IIEp EMEHHOM. [[ommycTuMeble
3HA4YCHHUs IIep EMEHHBIX. [[p eacTaBieHne 3aBUCUMOCTY MEXy BEJIMYMHAMU B BUJIE
dbopmymel. Beraucnenns mo popmynam. [IpeobpazoBanue OyKBEHHBIX BBIP QKECHHH,
TOXJIECTBEHHO paBHbIE BBIPpAKECHUS, TNpaBwia NpeoOpa3oBaHUS CyMM H
I OU3BEICHUH, TP aBWJIA P ACKPBITUS CKOOOK Y TIP UBEICHUS ITOJOOHBIX ClIaraeMbIX.

CBOIiCTBA CTENEHU C HATYP AJIbHBIM TOKA3aTEIIEM.

OnHouieHsl 1 MHOTOWIEHBI. CTeneHb MHOTOWIeHa. Cl0XKeHUe, BBIYUTAHKE,
YMHOXEHUE MHOTO4JIEHOB. ©OpMYJIbI COKPAIIEHHOTO YMHOKEHUS : KBAAPAT CYMMBI
Y KBaapat pa3HocTi. Dopmyia pazHOCTH KBagpaToB. Pa3okeHrne MHOTOYJIEHOB Ha
MHOKUTENH.

YpaBHeHus U HEPpaBEHCTBA

VYpaBHeHHe, KOpeHb ypaBHEHHUs, NpaBuia MpeoOpazoBaHUs ypaBHEHUS,
PaBHOCHWJILHOCTb YP aBHEHU.

JluHenHoe ypaBHEHHE C OJHOMW MEPEMEHHOM, YMCIO KOPHEN JIMHEWHOIO
yPaBHEHMS], pELICHUE IMHENHBIX YpaBHEHU. COCTaBIEHUE YPABHEHUM IO Y CIIOBHIO
3aJ1a4u. Pemenre TeKCTOBBIX 3a/1a4 C TOMOLIBIO yPaBHEHUN.

JIuHeiiHOe ypaBHEHHE C ABYMsI [IEp EMEHHBIMU U ero rpaduk. Cucrema aByX
JUHEWHBIX YpPaBHEHUN C JABYMs II€pEMEHHBIMHU. PemieHue cucreMm ypaBHEHWH
coco0oM noACTaHOBKU. [IpuMepbl perieHnst TEKCTOBBIX 3a4a4 C IOMOLIbIO CHCTEM
YPaBHEHUN.

DOyHKINH



Koopawnnara Touku Ha np Asmoi. HUnucinoBbsie p OMEXyTKU. PaccrosiHne Mexay
JIBYMs TOUKAMH KOOP AUHATHO M TP SIMOU.

[IpsiMmoyronbHas cuctema Koop auHat, ocu Ox u Oy. Abcrucca U op AMHATA
TOYKH Ha KOOP AMHATHOM TutockocTh. [Ipumepsi rpadukoB, 3aganHbIX GOP MyTaMu.
Urenue rpadukos peanbHbIX 3aBucuMoctei. [Torstue pyuknmm. I'paduk ¢yHKIMN.
CsotictBa pynkumid. Jluneinas ¢ynknus, e€ rpaduk. ['paduk pyskmmm y = |x|.
['paduueckoe p erieHue TUHEHHBIX Y aBHEHUM U CUCTEM JIMHEWHBIX Y aBHECHHI.

8 KUIACC

Yucsa 1 BbIYUCTICHUS

KBanpatsbelii kopeHb u3 uyucina. IloHsTue 00 HppaLMOHAIBHOM YHCIIE.
JlecaTuuHbIe TP UOTMKEHHS HPPALIMOHATIBHBIX uncen. CBOKWCTBA ap UPMETHY ECKUX
KBaJ[p aTHbIX KOP HEM U UX MPUMEHEHHE K P €00Pa30BaAHUIO YHUCIOBBIX BBIP aXKEHHUI
1 BBIYUCIICHUSAM. [[€MCTBUTEIIBLHBIC YHUCIIA.

CreneHb ¢ HenbIM nokazaTeneM 1 e€ cBoiicTBa. CTaHIapTHasI 3aIMCh YHUCIIA.

Anrebp andeckre BbIp a)kKeHUs AJITed panyecKkue BbIP asKeHu sl

KBanpaTHbi Tp EXuiieH, p a3J10KEHUE KBAIPATHOTO TP EXUJIEHA HA MHOKUTEIIN.

Anrebpandeckass apoOb. OCHOBHOE CBOWCTBO airedpamveckor apoom.
CnoxeHue, BbIUMTAHUE, YMHOXKEHHE, JelieHHe ajreOpanyeckux JpoOeil.
PanrioHanbHbie BEIpaXeHUs U UX Tp €00pa3oBaHUe.

YpaBHEHMsI M HEpaBEHCTBA Y PABHEHUS M HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, popMyia KopHel KBapaTHOTO ypaBHeHus. Teopema
Buera. Pemenne ypaBHEHMI, CBOASIIMXCA K JIMHEMHBIM M KBaJpaTHBIM.
[Ipocreiitue 1p 00HO-paMOHAIbHBIE Y aBHEHUSL.

I'paduueckas uaTEpIp €TALIMA yPABHEHUM C IBYMSI [1€P EMEHHBIMU U CUCTEM
JIMHEMHBIX ypPaBHEHUU C JBYyMs IepeMeHHbIMU. [Ipumepsl pelieHus cucrem
HEJIMHENHBIX Yp aBHEHUH C IBY M5 [I€P EMEHHBIMMU.

Pemenne TeKCTOBBIX 3a/1a4 alre0pandeckKuM CriocoooMm.

HucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ 0JTHOM ITEp EMEHHOI.
PaBHOCMIBHOCT HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOM.
CucreMbl TUHEHHBIX HEP ABEHCTB C OJHOM NIEP EMEHHOM.

OyHKIMNPYHKIH A

[Tonsitue pynkumu. O61acTh ONP €AETEHNUS U MHOKECTBO 3HAUSHUN ()Y HKITHN.
CnocoObl 3aaaHus Gy HKIUH.

I'padux pynkuun. UYrenune cBoilcTB PyHKuuu mno e€ rpaduky. [Ipumeps
rpaduKoB (PyHKIIHI, OTP AXKAIOLIUX P €aJIbHbIE [TP OLIECCHI.



OyHKIMY, ONHUCHIBAIOUIUME NPSMYI0 M OOpaTHYyIO IpONOPIMOHATbHbIC
3aBUCHMOCTH, HX rpadukn. Oynkuan y = x2, y = x3, y = \x, y=|x|. I'paduueckoe
pElIeHNUEe yp aBHEHHU U CUCTEM Y AaBHCHUM.

9 KJIACC

Yuciia 1 BbIYUCTCHUS

PanmonanpHbie yncna, upp aluoHaAIbLHbIC YUCIIa, KOHEUHbIE U 0ECKOHEUHbIE
JecsITUUHbIE AP 00u. MHOXKECTBO AEMCTBUTENBHBIX YHCEI, AEHCTBUTEIbHBIE YHCIIA
KaKk OECKOHEUHbIEe NeCATUYHBIE ApoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBHE
MEXK1y MHOKECTBOM JECUCTBUTEIILHBIX YHCEI Y KOOP AUHATHOU TP AMOMU.

CpaBHeHHME [EWCTBUTENIBHBIX YHCEN, apupMETHYecKue MAEUCTBUS C
JNEUCTBUATENbHBIMU YHCITAMU.

Pazmepsl OOBEKTOB OKpYXaroIIEro Mupa, IIUTENbHOCTh MPOLECCOB B
OKp Y KaroleM MHp €.

[IpubnmxEHHOE 3HaUEHNE BEIMUUHBI, TOUHOCTb IIp nOImkeHus.. OKp yrieHve
yucen. [Ipukuaka v oieHKa p €3yJIbTaTOB BEIYUCIICHUM.

YpaBHeHMs 1 HEPABEHCTBA

JIunennoe ypaBHeHue. Penienue yp aBHeHNH, CBOISIIUXCS K JIMHENHBIM.

KBanpaTtHoe ypaBHeHue. Penienne ypaBHEHUM, CBOASAIINXCA K KBAJIP ATHBIM.
bukBanparnoe ypasHenue. [Ipumepsl pemenus yp aBHEHAN TP €Tber U YETBEP TOU
CTEIICHEN P a3JI0’KEHUEM HAa MHOKUTEIH.

Pemenne npoOHO-palMOHATBHBIX YpaBHEHUH. PerieHne TEKCTOBBIX 3aiad
anredpandecKuM METOIOM.

VYpaBHeHue ¢ AByMs IepeMEeHHbIMU U ero rpaduk. Pemienue cucreM IByX
JIMHENHBIX YPaBHEHUM C IByMs [IEP EMCHHBIMU. PellieHrne CUCTEM JIBYX Y aBHCHHI,
OJIHO W3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoOW creneHu. ['paduueckas
VHTEP NP €TALIHSI CACTEMBI Y P aBHEHHI C IBYMsI [IEp EMEHHBIMH.

Pemenre TeKCTOBBIX 3a/1a4 alre0pandeckuM CriocoooMm.

YucnoBble HEpaBEHCTBA M UX CBOMCTBA.

Pemenve nuHENHBIX HEPABEHCTB C OJHOM NepeMeHHOU. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM mnepemeHHOM. KBagpaTHble HepaBEHCTBA.
I'paduueckass uHTEpHpeETalMsi HEPABEHCTB M CHCTEM HEPABEHCTB C JABYMs
1ep EMEHHBIMHU.

OyHKIMPYHKIHA

KBanpatuunas gynkuusi, e€ rpaduk u cpoiictea. [lapabona, koop 1HHATHI
BEp IIMHBI [1ap a00JIbI, 0Cb CUMMETP WY NTap a0 OJTBI.

I'paduxu byskmuit: y = kx, y=kx + b,y =k/x, y =x3,y=\x, y = x|, # ux
CBOMCTBA.



UucmoBele  MOCIENOBATEIBHOCTUYHCIOBBIE MOCHEI0BATEIBHOCTH U
Nporpeccum

[IoHsiTHE YMCIOBOW MOCIEIOBATEIBHOCTH. 3aJaHHUE MOCIEN0BATEIBHOCTU
pEeKyppeHTHOM Gpop Mys0oi 1 Pop MyJIOH 1-T0 YJIeHa.

Apudmernueckass U reomeTpuyeckas nporpeccud. PopmyJibl #-ro 4jieHa
apupMETHUECKON U T€OMETP MUECKOI IP OTPECCHil, CyMMBI IIEP BBIX # UJIEHOB.

N306paxeHre 4iIeHOB apU(PMETHUECKON W TEOMETPpHUUYECKOM IpOTpeccuil
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHHBIA U DKCIOHEHUHUAIBbHBIN POCT.
CI105kHbI€ TP OLEHTBHI.



IINIAHUPYEMBIE  PE3VJIBTATBI OCBOEHHA  IPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS P OTPaMMBbI y4eOHOTO Kypca « Anredpay
Xap akTepU3YOTCS:

1) naTpuoTH4ecKoe BOCIMTAHME:

TP OSIBJIEHUEM MHTEp €Ca K TP OIIIOMY M HACTOSIIIEMY P OCCUIICKOM MaTEMAaTHKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JIOCTUKEHUSIM P OCCUMCKUX MATEMATHUKOB U P OCCUNCKON
MaTEMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JTOCTHKEHUI B JIPyIHX HAYKax U
pUKJIa HBIX chepax;

2) rpaskaaHCKOe U 1y XOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO 00S3aHHOCTEH T'pa)KJaHUHA U peaau3aliu ero
MpasB, NP €ACTABJICHUEM O MAaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS P a3JIUUHBIX
CTPYKTYp, SIBJICHHWI, NpOLEAyp Tpa’kKJaHCKOTO oOIiecTBa (HampuMep, BBIOOPBI,
ONPOCHI), TOTOBHOCTbIO K OOCYXIEHHUIO ASTHUECKUX MpPOOJIEM, CBSI3aHHBIX C
TP aKTHY €CKUM IIP UMEHEHUEM JI0CTHKEHUN HAYKH, 0CO3HAHUEM BaKHOCTU MOPAJIbHO-
ATUYECKUX [P MHLIUIIOB B IESITEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTUBHOE Yy4YacThE€ B PEIICHUH MNPAaKTUYECKUX 3a/1ad
MaTeMaTUYECKOW HAIIPaBIEHHOCTH, OCO3HAHUEM BaXXHOCTM MaTEMaTH4ECKOIO
oOpa3oBaHusA Ha MPOTSHKCHUH BCEH KU3HHM JUISI YCIEHTHOHM Tp 0(hecCHOHAILHOMI
JESITENIPHOCTY W PAa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTP O€HUEM WHAUBUIYaJLHOU TpaeKTOPUH 0Opa30BaHUs M KU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX MHTEP €COB U OOIIECTBEHHBIX MOTP €OHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CIOCOOHOCTHIO K  SMOIIMOHAJIBHOMY M  ACTETUYECKOMY  BOCIP USTHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3ajay, pPEIICHUW, pPacCyKIEHU, yMEHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B HCKY CCTBE;

5) HIEHHOCTH HAYYHOT O MO3HAHMSA:

OpPHUEHTAIME B JEATEIBHOCTM HA COBPEMEHHYI) CHCTEMY HayYHbIX
MpEeICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKa, MPHUPOJIbI U
oO1iecTBa, MOHMMAHUEM MAaTEMAaTHUYECKOW HAyKHM Kak cQepbl Yel0BEYECKOM
NEATENbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAYUMMOCTH JUIS PAa3BUTHA LMBWIN3ALNH,
OBJIAJICHUEM SI3BIKOM MATEMATUKU M MATEMaTHYECKOM KyJIbTYpOU KaK CpEICTBOM
MO3HAHMS MUpPA, OBJIAJICHUEM MPOCTEHUIIMMU HABBIKAMHU MCCIEI0BATENbCKON
NEeATENbHOCTH;

6) ¢usnyeckoe BocnMTaHHME, (POPMHUPOBAHHME KYJBTYPbI 310POBbSA U
3MOLMOHAJBHOIO 0J1ar OO YU :



TOTOBHOCTBIO TIPUMEHSATh MAaTeMaTHUECKUE 3HAHUS B MHTEpPEcax CBOEro
30pOBBS, BEACHHWS  3J0pPOBOrO0 oOpasza KM3HM  (30pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATHIA U OTABIXA, PETYIIsIpHAs (3N ecKasi aKTUBHOCTB ),
chop MUPOBAHHOCTHIO HABBIKA P €PIICKCUH, TP U3HAHUEM CBOETO MpaBa Ha OIMHOKY H
TAKOTO e MpaBa JIp yroro 4eIoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHHE:

Op MieHTAIlMel Ha TP IMEHEHNE MaTEeMAaTHUECKUX 3HAHUW JUIS P EIICHUs 3a/1a9 B
00J1aCTH COXPaHHOCTH OKPY KAOIIel Cp ebl, INTaHUPOBAHMS ITOCTYIIKOB M OIIEHKH HX
BO3MOXKHBIX TIOCIIEJCTBUN IS OKPY’KAIOIIEH Cpeabl, 0CO3HAHUEM TJI100aJIbHOTO
XapakTepa IKOJTOTHUSCKUX P 00JIEM B Iy Tel MX P CIIICHHUS;

8) aganTanmus K M3MEHSIOIIUMCH YCJIOBHSAM COUMAJLHOW M MPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JICWCTBUSM B YCIOBHSAX HEOTPEACIIEHHOCTH, ITOBBIIICHUIO
YPOBHS CBOCH KOMIICTCHTHOCTH Yepe3 MPaKTUIECKYIO JeATeIbHOCTh, B TOM YHCIIC
YMEHHUE YUYHUTHCSI y P yTUX JIFOICH, TP HOOPETaTh B COBMECTHOM JEATEITLHOCTH HOBBIC
3HAHUS, HABBIKU M KOMIIETCHIIUY U3 OTIBITA JP YTHX;

HEOOXOMMMOCThIO B  (OPMHPOBAaHWM HOBBIX 3HAHWUH, B TOM YHCIE
bopMyIUpOBaTh UJEH, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIC
paHee HEHW3BECTHBIX, OCO3HaBaTh JCPHUIMTHI  COOCTBEHHBIX 3HAHUH U
KOMITETEHTHOCTEH, MITaHUPOBATh CBOE P a3BUTHE;

CIOCOOHOCTHIO 0CO3HABATH CTP ECCOBYIO CUTYaIIMIO, BOCIIP MHUMATh CTP €CCOBYIO
CUTyaIllMi0 KaK BBI3OB, TPEOYIONIUH KOHTPMEp, KOPPEKTUPOBATH IMPHUHUMAEMbIC
pelieHnss W JAeHCTBHUS, (QOpMYyIMpOBaTH M OIICHMBATh PHUCKH U TOCIEACTBU,

(hopMHUPOBATH OIIBIT.
METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/bHBIC YHMBEPCAJIbHbIC yUeOHbIe 1eiiCTBUS

ba3oBbleornveckue aeicTBuA:

e BBIBJISTH U XapakTEpPU30BaTh CYILECTBEHHbIC MPHU3HAKU MAaTEMaTH4ECKHUX
O0OBEKTOB, MOHSTHA, OTHOILIEHUH MEXAY HOHITHSIMHU, (OPMYJIUPOBATH
ONpeAelieHusT  TMOHATUM,  yCTaHABIMBATh  CYIIECTBEHHBIM  MpHU3HAK
Kinaccu(uKanuy, OCHOBaHHUSA sl OOOOIIEHHS U CpaBHEHUS, KpUTEPHUU
TP OBOMMOTO AHAJIN3A;

e BOCIpPHUHMMATh, (QOopMyaHpoBaTh U  NPeoOpa3OBBIBATh  CYXKJICHUS:
yTBEPAUTENbHbIE U OTPHILATEIbHbIE, €IUHUYHBbIE, YacTHblE U OOIIHeE,
YCIOBHBIE;

e BBIBIISITh MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U [P OTUBOP €UHsI
B (pakTax, JAHHBIX, HAOIIOJICHUSAX U yTBEP KACHUSIX, TP €AJIaraTh Kp UTEPUU
JUJ1s BBISIBIICHUS] 3AKOHOMEPHOCTEH U 1P OTUBOPEUUH;



JienaTh BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX U
MHAYKTUBHBIX YMO3aKIFOUEHUH, yMO3AKIIIOU€HUH 10 aHATIOTUH;

pa30upars 10Ka3aTEIbCTBA MAaTEMATUUECKUX YTBEPKACHUHN (TIPsIMbIEe U OT
P OTUBHOTO), MPOBOJUTH CAMOCTOSITEILHO HECIOXHbIE J0Ka3aTeNIbCTBA
MaTeMaTHYeCKuX (PaKTOB, BBICTpAuWBaTh AapPryMEHTAIMIO, P UBOUTH
P UMEP bl U KOHTP IPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PaCCY K ACHNUS;
BBIOMpATh Croco0 perieHus ydyeOHOW 3ajaud (CpaBHUBATHh HECKOJBKO
BapHWAHTOB peEIIeHUs, BBHIOMpATh HaWOOJee TMOAXOMSIIUA C YUETOM
CaMOCTOSITENTHO BbIJI€JIEHHBIX KP UTEPHUEB).

Bba3oBble uccienoBarejbCcKue 1eHCTBUA:

UCMOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUN WHCTPYMEHT IMO3HAHMS,
dbopMyIUpOBaTH BOMPOCHl, (PUKCHPYIOLIUE MpPOTUBOpPEUUE, MpOoOIeMy,
CaMOCTOSITENIbHO yCTaHABIMBATh HCKOMOE U JAHHOE, ()Op MUPOBATH TUIIOTE3Y,
apTyMEHTUPOBATh CBOIO O3UIINIO0, MHEHUE;

OPOBOJUTh IO CAaMOCTOSITEIbHO COCTABJIECHHOMY IUIaHy HECIOXHBIA
JKCIEP UMEHT, HEOOJIBIIOE UCCIEN0BAHNE 10 YCTAHOBJICHUIO 0COOEHHOCTEN
MaTeMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;
CaMOCTOSITENIBHO (hOpMyJIMpOBaTh 000OIIEHUS U BBIBOJBI MO pe3yJibTaTaMm
pOBENEHHOTO HAOJIOACHMS, HUCCIENOBaHUS, OLEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX P €3yJIbTaTOB, BEIBOAOB U 0000 IIECHHUIA;

[P OTHO3MPOBAaTh BO3MOXKHOE pa3BUTUE MPOIECCA, A TAaKKE BbIIBUrATH
P €AIIOJI0KEHUS O €TO PA3BUTHH B HOBBIX YCIIOBHSIX.

Pa6orta c ungopmanueii:

BBISIBJIATh HEJOCTAaTOYHOCTh M M30BITOYHOCTh HH(POpMALUU, JAaHHBIX,
HEOOXOAUMBIX JIJI5 P €LICHHS 3a1a4H;

BbIOMpAaTh, AaHAJW3UPOBaTh, CUCTEMATU3UPOBATb U HUHTEPIIPETUPOBATH
uHGOP MAIUIO P a3TUYHBIX BUAOB U (POPM I €7ICTABICHNUS;

BbIOMpaTh (GopMy TMpeiacTaBieHus WHGOPMAIMU M HWILIIOCTP UPOBATH
peliaemMble 3aJa4d CXE€MaMM, JuUarpamMmami, WHOW rpaduko U uX
KOMOUWHAIUSIMH,

OIICHUBAaTh HAAEKHOCTh MHPOPMAIMU TIO KPUTEPUSM, Mp EAJI0KEHHBIM
y4uUTeNeM Win chopMyTUPOBAHHBIM CAMOCTOSI TENILHO.

KoMMmyHuKaTHBHBIE YHUBEP CAJIbHbIE y4eOHbIe 1elCTBUSA:

BOCITPp MHUMATh U (JOP MYJIUPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOIIEHMS], ICHO, TOUHO, TPAMOTHO BbIP &KaTh CBOIO TOUKY 3p €HUSI B
YCTHBIX U MUCbMEHHBIX TEKCTAX, JABATh IOSICHEHUS 110 X 0Ty PELICHUS 331a4H,
KOMMEHTHP OBaTh IOy YEHHBIU P €3y JIbTAT;

B X0/Jie 00CY>KIeHHs 3aJaBaTh BOIPOCHI 10 CYILLECTBY 0OCYXK/1aeMON TEMBI,
npoOJeMbl, penraeMoil 3a1a4n, BbICKa3bIBaTh UJEH, HALIETIECHHbIE HAa TIOMCK
pELIEHNs], CONIOCTABIISITh CBOU CYKJIECHHUS C CYyKICHUSMU 1P yTUX y4aCTHUKOB



nuanora, oOHapy>KuBaTh Pa3jWyde U CXOJCTBO MO3UILMUH, B KOPPEKTHOM
dbopme hopMyTHUpOBATH P a3HOTIACHS, CBOU BO3P AXKCHHSI;

e IIPEICTaBISATH PE€3YJIbTAThI P CLICHUS 3a/1a4H, SKCIIEp UMEHTA, UCCIEA0BaHMS,
Ip 0€KTa, CAMOCTOSTENbHO BRIOUPATh (POpMAT BBHICTYIIIICHUSI ¢ YUETOM 3a/1a4
Ip €3€HTallMU U 0COOEHHOCTEN ay IUTOPUH;

e IIOHMMATh U HCHOJIb30BaTh IIP EUMYILECTBA KOMAHIHOW U MHIUBUAY aJIbHON
paboThI P U peIlIEHNHU YUeOHbIX MATEMAaTHY €CKUX 3a71a4;

e TMPHUHUMATH LIETb COBMECTHOW AEATENBHOCTH, IUIAHUPOBATh OPTaHU3AIMIO
COBMECTHOM paboThl, pacnpenensiTh BUABI paboT, TOroBapHUBAThCH,
00Cy>XIaTh MPOIIECC U PE3yJbTAT Pad0Thl, 00001IaTh MHEHUSI HECKOJIBbKUX
JIIOJICH;

e yYacCTBOBATh B IpyNNOBBIX popmax paboThl (00CYk1eHUsI, 00MEH MHEHUSIMH,
MO3TOBBIE HITYpMbl W JIPYTHE), BBINOJHATH CBOIO 4YacTb paboOThl U
KOOP AMHUPOBATh CBOU ACHCTBUS C JpYTUMH YJIE€HAMU KOMaH/Ibl, OLICHUBATH
KauecTBO CBOEro BKjIaJa B OOmMH MOPOAYKT MO  KPUTEPUSIM,
cOopMyIUPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBUSI.

PerysiTuBHBIC YHUBEpPCaJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanmus:

e CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aJITOPUTM PELIEHUs 3aJaud (WId €ro
4acTh), BBIOMpATh CHOCOO pemIeHUs C y4ETOM HMEIONIUXCS PECypCoB U
COOCTBEHHBIX BO3MOJKHOCTEW, apTyYMEHTHUPOBATh U  KOPPEKTUPOBATH
Bap MaHTHI P €IICHUH C y4ETOM HOBOU MH(MOP MaIIUH.

CaMOKOHTPOJIb, 3MOLMOH A bHBIA HHTEJJIEKT:

e BJIAJETHh CIOCOOAMM CAaMOTIP OBEPKH, CAMOKOHTPOJIS IIpoIiecca U pe3yabrara
pElIeHNAs MATEMATHYECKOM 3a1a4H;

e IIPEIBUIETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPH P EILICHUU 3a]a4H,
BHOCUTh KOPPEKTUBBHI B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJIEHHBIX OLTUOOK, BHIABIECHHBIX TP YHOCTEH;

e OIICHMBATh COOTBETCTBUE pe3yJIbTaTa JAESTEIILHOCTH MOCTaBICHHON LIENU U
YCIOBUSM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIDKEHUS IIENH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY [P HOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATHBI

K xonmy oOydeHuss B 7 KJjacce OOYYaIOIMIMICS TOJYUYUT CIEAYIONINE
1P EAMETHBIE P €3y IbTATHI:

Yuciia 1 BEIYUCICHUS

BeinosiHsATh, coueTasi YCTHbIE M THUCbMEHHBbIE TPUEMBI, apUpMETUUECKHE
JEUCTBUS C p AIMOHATIBHBIMU YACITAMH.



HaxonuTe 3Ha4Y€HUsI YUCIOBBIX BBIPAXKEHUW, MPUMEHITh Pa3HOOOpa3HbIE
CoCcOoObl M TPHUEMBI BBHIYMCIICHUS 3HAUYCHUN NP OOHBIX BBIP AXKEHUH, COJEpKaIIuX
OOBIKHOBEHHBIE U JIECATUIHBIC 1P OOM.

[TepexoauTh OT ogHOW (OPMBI 3aIMCH YHCEN K APYTou (mpeoOpa3oBbIBaTh
JECSITUUHYIO Ip 00b B OOBIKHOBEHHY 10, 0OBIKHOBEHHY IO B IECSITUUHY O, B YaCTHOCTH B
OECKOHEUHYIO ICCATHUHYIO AP OOb).

CpaBHUBATH M YIIOP SI/I0YMBATH P ALIMOHAJIBHBIC YHCTIA.

OKp yrasiTe UucIa.

BBINONHATE NPUKUJIKY U OLICHKY p€3yJibTaTa BBIUYUCIEHUH, OLIEHKY 3HA4CHUM
YUCIIOBBIX BBIPAXKECHUU. BBIMOIHATH AEUCTBUSA CO CTEICHSIMHU C HATypP aJIbHBIMU
MOKa3aTeJISIMU.

[IpuMeHsATh TP U3HAKU IEIUMOCTH, PA3JI0KEHNE HA MHOKUTEIN HATYPAJTbHBIX
quced.

Pemath mpaKTUKO-OPUEHTHPOBAHHBIE 3aJauyd, CBA3aHHBIE C OTHOIIECHUEM
BEJIMYWH, MPONOPLHHOHAIBHOCTHIO BEJIWYUH, NPOIEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl pelieHrs 3aJa4 ¢ Y4ETOM OTrpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaEMbIX 00 BEKTOB.

AaredOpanyeckue BbIp aKeHU s

Hcnonb3oBaTh aJireOpanvecKy o Tep MUHOJIOT IO M CHMBOJIMKY, TIP UMEHSIThH €€ B
P OIIeCCe OCBOCHUS YUEOHOT'0 MaTepHaia.

Haxonute 3HayeHusi OyKBEHHBIX BBIPAKEHUW MpPU 3aJaHHBIX 3HAYEHMSIX
T1I€p EMECHHBIX.

BrimonuaTh npeoOpa3oBaHus 1IET0T0 BBIP AKEHUS B MHOTOUJICH TP MBEICHHUEM
MMOJOOHBIX CTaraeMbIX, paCKpPhITHEM CKOOOK.

BBINIOTHATE YMHOKEHHE OJHOYJIEHA HAa MHOTOYJIEH M MHOTOYJIEHA Ha
MHOTOYJICH, TP UMEHSTh (DOP MyJIbl KBaJpaTa CyMMBI M KBaJIpara pa3HOCTH.

OcCyllecTBIATh Pa3jI0KEHUE MHOTOYJICHOB HAa MHOXXHUTEIU C TMOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEero MHOXKHTENS, TP YIITUPOBKHU ClIaraeMbIX, TIP UMCHCHUS
(hop My COKp alEHHOTO YMHOKEHUS.

[IpuMeHsTh p €00pa30BaHUs MHOTOWICHOB JIJIS P CIICHUS Pa3IMYHbBIX 3a7a4 U3
MaTEMaTUKH, CMEXKHBIX TP €IMETOB, U3 P €aJIbHOM M AKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMUA MOKA3aTENsAMU JUIA
p eoOpa30BaHMs BbIP KECHUI.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUS C OJHOW NEPEMEHHOMW, MPUMEHsS IIpaBwia
Mep ex0/1a OT UICXOJHOTO YPABHEHUS K paBHOCHIbHOMY eMy. [IpoBepsITh, siBNIsieTCA Jin
YHCIIO KOPHEM yP aBHEHMUSL.

[IpumMeHsTh rpaduyueckre METOIbl MPU PEIICHUH JTUHEUHBIX YPaBHEHUN U UX
CUCTEM.

[TonOuparb npuMepbl MNap 4YHCET, SBISIOIMIUXCS PEUICHUEM JIMHEHHOTO
YpaBHEHHS C ABYMS [1I€P EMEHHBIMU.



CtpouTh B KOOPAMHATHOW MJIOCKOCTHU I'p aUK JIMHEWHOTO YpaBHEHUS C JBYMs
1ep EMEHHBIMHU, MOJIb3Y SICh I'P aQUKOM, TP UBOAUTH P UMEPHI P €LICHHS] Y PaBHEHHUS.

Pemath cucteMbl IBYX JMHEHHBIX ypaBHEHUH C IByMs IIEp EMEHHBIMH, B TOM
gucie rpaduaeckm.

CocTaBisTh U pelIaTh JMHEMHOE YpaBHEHHUE WIIM CUCTEMY JIMHEUHBIX YpaBHEHHUM
[0 YCIIOBHUIO 3a/1a4M, UHTEPIPETUPOBATE B COOTBETCTBHUM C KOHTEKCTOM 3aJa4d
ITOJIYYEHHBIN P €3YyJIbTaT.

DOyHKUUA

N300paxaTh Ha KOOPAMHATHOM NP AMOI TOUKH, COOTBETCTBYIOIIHE 3a1aHHBIM
KOOpIUHATaM, JIY4YH, OTP €3KU, NHTEP BAJIbl, 3AMIMCHIBATh YUCIOBBIE IIP OMEXKYTKH Ha
anredpanvecKoOM S3bIKE.

OTMeyaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH MO 3aJaHHBIM KOO IMHATaM,
CTp OUTH I'pauK TMHENHBIX PyHKIUI. CTpouTh rpaduk QyHKIUUA Y = |X|.

OnuceiBaTh € TNOMOUIBIO (PYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMs, PacCTOSHHUE, LEHA, KOJMYECTBO, CTOUMOCTD,
P OU3BOAUTENBHOCTD, Bp €MSI, 00BEM paOOTHL

Haxonute 3HaueHue (yHKIHUU 10 3HAYEHUIO €€ ap T'yMEHTA.

[ToHnmath rpaduueckuii crnocod MpeACTaBICHHUS W aHaIu3a UHPOPMalWH,
M3BJIEKATh U UHTEP IIP ETUPOBATh HUH(POPMALIMIO U3 TP aPUKOB P €aJIbHBIX P OLIECCOB U
3aBUCUMOCTEM.

K xoniy oOydenus B 8 Kkiaacce 0OydYaromIuiicss TMOJIYyYHUT CIETYIOIIUC
IIP €IMETHBIE P €3YJIBTATHL:

Yucia 1 BBIYUCICHUA

Hcnonp30BaTh Ha4YaIbHBIE P €ICTABJIEHUS] O MHOKECTBE IEUCTBUTENIbHBIX YHCEN
JUISl CpaBHEHUS, OKPYIJIEHUS] U BBIYMCIEHUH, N300paXkaTh JeHCTBUTENbHbBIE YHCIA
TOYKAMH HA KOOP JMHATHOM TP IMOM.

[IpumensaTy moHATHE apUPMETHUECKOTO KBaJIpPaTHOTO KOPHSA, HAaXOJIUTh
KBaJ[paTHbIE KOPHHU, HCIOJIB3YS MPHU HEOOXOAUMOCTH KaJIbKyJATOP, BBITIOTHSTH
p €00pazoBaHus BBIP &KEHUIA, COAEPIKAIIUX KBaJpaTHbIE KOP HU, UCII0JIb3Ys CBOICTBA
KOp HEW.

Hcnonp30BaTh 3anmucy OONBIIMX M MajblX YHUCEN C MOMOIIBIO JAECATHUYHBIX
npobeii u creneneit uncna 10.

AnaredOpanyeckue BbIp aKEHU S

[IpyMeHAT, TOHATHE CTENEHW C LEIbIM  IIOKAa3aTeleM, BBINOJIHATH
1p €00paz0BaHus BbIP &KEHUI, COIEPIKAILUX CTETIEHU C LIETIbIM TOKa3aTeIeM.

BhINONHATH TOXKIECTBEHHbIE P E0Opa30BaHUs PAUOHAIBHBIX BbIPaXEHUM Ha
OCHOBE TP aBWJI JCHCTBUI HAJl MHOTOWJIEHAMU U aJIT€0panueCcCKUMHU JIp 00AMHU.

PackiragpiBaTe KBaApaTHBIN TP EXUIIEH HA MHOKHUTENH.

[IpumeHsTh peoOpa3oBaHUs BbIP AKEHUH JJIs1 peLISHUs pa3MYHbIX 3a/1a4 U3
MaTEMaTUKH, CMEKHBIX IP €IMETOB, U3 P €aJIbHOM IIP AKTUKHU.

YpaBHeHHS U HEPABEHCTBA



Pemate nuHElHbIE, KBaJApaTHbIE YPAaBHEHUS W PallMOHAIBHBIC YpaBHEHUS,
CBOJISIIIUECS K HUM, CUCTEMBI JIBYX Y ABHEHUU C IBYMSI [1€P EMEHHBIMHU.

[TpoBOANTE P OCTEUIIIME UCCIIETOBAHUS YPABHEHUI U CUCTEM yP aBHEHUH, B TOM
YuClie C MPHUMEHEHHEM TIpadudecKux MpeacTaBieHuid (YCTaHaBIWBaTh, UMEET JIH
ypaBHEHUE WM CUCTEMA Y aBHEHUH P €LLICHHUS], €CITU UMEET, TO CKOJIBKO, U P 04 €e).

[TepexoauTh OT c10BECHOU (POPMYTMPOBKH 3a/1a4UH K €€ anredpandecKoit MoJIeH
C IOMOUIBIO COCTABIICHHUS Y aBHEHHSI WJIU CUCTEMBI yPaBHEHUM, UHTEP IPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOy YEHHbIN P €3yIbTaT.

[Ipr¥MeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPp aBHEHUS, OLIEHKH, P EIlaTh
JUHEWHbIC HEpaBEHCTBA C OJIHOM MEp eMEHHOM U UX CHUCTEMBbI, JaBaTh I'padUUuecKyto
WJITFOCTP ALIMEO MHOYKECTBA P EILIEHUI HEP aBEHCTBA, CHCTEMBI HEP aBEHCTB.

DyHKUUA

[loHumMaTh ¥ HMCHOJIL30BaTh (PYHKIIMOHATIBHBIE MOHATUS U SA3BIK (TE€pMUHBI,
CUMBOJIMYECKHE O0O03HAYEHHUs), OMpEAeNsITh 3HaUeHHE (PYHKIUU IO 3HAYCHHUIO
apTyMeHTa, ONPEENATh CBOMCTBA PYyHKIUH MO €€ TpaduKy.

Ctpourts rpaduku dJ1eMeHTapHBIX QYHKIIMMN BUA:

y=k/x,y=x2,y =x3,y= x|,y = VX, onuCcHIBaTh CBOJCTBA YNCITOBOM (yHKIHH
o e€ rpaduky.

K xonmy oOydeHus B 9 KkJjacce OOyYarOMMICS TOJTYYUT CIEAYIONINE
TP €IMETHBIE P €3YJIBTATHL:

Yuciia 1 BbIYUCICHUS

CpaBHHUBaTh ¥ yHOP I04MBATh P ALIMOHAJIBHBIE U UP pAllMOHAILHBIE YHCTIA.

BrinonHATh apudmeTnyeckre AeMCcTBUS ¢ palMOHAIbHBIMU YUCIIaMU, COYETast
YCTHBIE€ W TMHCbMEHHBIE TMPHUEMBI, BBIMOJIHITh BBIYMCICHUS C HPPalMOHAIHLHBIMU
YHCITAMH.

HaxoauTs 3HaU€HMs CTETIEHEW C LEIBIMU MMOKA3aTENAMU U KOP HEW, BBIYUCIISITH
3HA4YE€HUS YUCIOBBIX BBIPAKECHUN.

OKpyrasiTb JIEUCTBUTENbHBIE YKCIA, BBINOJHAT, MNPUKUAKY pe3yJibTaTa
BBIUMCIICHUH, OLICHKY YMCIOBBIX BBIPAKCHHUI.

YpaBHeHHS U HEPABEHCTBA

Pemate muHENHBIE M KBAJp aTHBIE Yp ABHEHUS, Y aBHEHUS, CBOISIIIUECS K HUAM,
np octeitmme 1p 0OHO-pallMOHATbHBIC yPABHEHHUS.

Pemats cuctembl ABY X JIMHEMHBIX YPABHEHUH C IBYMS [IEPEMEHHBIMU U CHCTEMBI
IBYX YPaBHEHHM, B KOTOP bIX OJJHO YPABHEHUE HE SIBIISIETCS IMHENHBIM.

Pemath TekcTOBBIE 3a1a41 aNT€0OpandecKuM CITOCOOOM C ITOMOTIIBEO COCTABIICHHUS
ypaBHEHHUS WU CUCTEMBI JBYX YPaBHEHUH C IBYMsI ITep EMCHHBIMHU.

IIp oBOAUTE P OCTEUIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM yPaBHEHUM, B TOM
quclie ¢ MpUMEHEHHUEM rpaduyecKkux MpeacTaBieHuid (yCTaHaBIMBaTh, UMEET JIH
ypaBHEHHUE WK CUCTEMA Y aBHEHHM p €IIeHHUs, €CTTU UMEET, TO CKOJIBKO, U [P OoUee).



Pemate nuHEilHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakarth
pELICHUE HEPABEHCTB HA YMCIOBOM IPSIMOMW, 3aIIMCBIBATH PELICHUE C IOMOILBIO
CUMBOJIOB.

PemaTte cucrembl IMHEWHBIX HEPABEHCTB, CUCTEMBI HEP ABEHCTB, BKIIFOYAIOIIVE
KBa/Ip aTHOE HEP aBEHCTBO, M300paXkaTh P ELICHUE CUCTEMbl HEPAaBEHCTB HA YHMCIOBOM
IIP IMOM, 3aIIMCBIBATH P CLLICHUE C TIOMOIIIBIO CHMBOJIOB.

Hcnonp30BaTh HEP ABEHCTBA NP U P ELIEHUU P A3JIMYHBIX 3a1a4.

DOyHKUUA

Pacno3naBath (yHKIMM u3y4yeHHBIX BUIOB. [loka3biBaTh CcXeMaTHUYECKU

pacnoJIokeHne Ha KOOPIUHATHOM TNIOCKOCTHU I'p admKoB GyHKIUK BUaa: y = kx, y = kx
+by=kix,y=ax2+bx+c y=x3y=1X y=|x|, B 3aBHCHMOCTH OT 3HaYCHHIi
K03((PULIHEHTOB, ONMUCHIBATH CBOMCTBA (PYHKITHIA.

Ctpouth U M300pa)kaThb CXeMaTHYeCKd TrpaduKu KBAaJAPaTUUYHBIX (DYHKIIHIA,
OTIMCHIBAThH CBOMCTBA KBAAP ATUUHBIX QYHKIIMH MO UX rpaduKam.

Pacno3naBath kBagparndHyo QyHKIHIO MO (GopMyJie, TP UBOIUTEH NP UMEPHI
KBaJp aTUYHBIX (yHKUMN U3 P €aIbHOM KU3HU, (PU3UKH, TEOMETP UH.

YucoBble NOCI€10BATEIbHOCTH H MPOTPECCH U

Pacno3naBaTh ap upMETUUECKYIO U T€OMETP MUECKYIO P OTPECCUU TIPU P A3HBIX
coco0ax 3a/1aHusl.

BbIMONHATH BBIYKCIAEHUS C  HCIOJB30BaHMEM (QOPMYJ N-rO  4YjeHa
apu(pMETHUECKON U T€OMETP MUECKO P OTPECCHil, CyMMBI IIEP BHIX N YJIEHOB.

N300paxaTh 4YJIeHbl [OCIEIOBATEIIBHOCTH TOYKAMHU Ha KOOP IMHATHOM
IJIOCKOCTH.

Pemats 3a1auu, CBA3aHHbBIE C YUCIIOBBIMU OCIEA0BATENBHOCTIMU, B TOM YHCIIE
3a7a4d U3 peajbHOM >KM3HM (C HCHOJIb30BAaHUEM KaJIbKYJISATOpA, (P OBBIX
TEXHOJIOTHHN).



