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INOACHUTEJ/IBHAS 3AITMCKA

AnreOpa ABIACTCA ONHUM W3 OMNOPHBIX KYPCOB OCHOBHOIO OOLIETO
oOpa3oBaHHs: OHA OOECNICUNBACT U3YUYCHUE APYIUX AUCUMIUIMH, KaK €CTECTBEHHO-
HAYYHOr0, TaKk M TYMAaHWUTAPHONO LMIKJIOB, €€ OCBOECHME HEOOX0AUMO AIA
NPOAOIKEHHA O0Pa30BaHUs U B NTOBCEAHEBHOMN JKU3HU, Pa3suTue y 00yyarommxcs
HAYYHbIX TPEACTABACHWI O TMPOUCXOKIACHUM W CYIWHOCTH anredpamyeckux
abcTpakumnii, cnocode OTPaKeHUs1 MATEMATUUECKOW HAYKOM ABICHUIA U NPOLECCOB
B NPUpPOAEC M OOLLECTBE, POJIM MATEMATHYECKOrO MOACIMPOBAHUA B HAYUHOM
MO3HAHUHU H B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS
M Ka4eCTB MBILIUICHHSA, HEOOXOIUMBIX 1A aJalTallid B COBPEMEHHOM HUAPPOBOM
obmiectBe. M3yueHue anreOpbl obeclieyMBacT pasBHTHE YMEHHUs HaONIOJaTh,
CPaBHUBATh, HAXOAWUTH 3aKOHOMEPHOCTU, TpPeOyeT KPUTUYHOCTH MBILIUICHHUS,
CNOCOOHOCTH  aPryMEHTHPOBAHHO OOOCHOBBIBATL CBOM JACHCTBUA W BbIBOABI,
(opmynuposath yTBeprkaeHua. OcBoeHue Kypea anreOpol odecneunBaeT pa3BuTue
JIOTMYECKON0 MBILIICHNS O0YYAIOILIMXCA: OHHM  HCMONB3YIOT ASAYKTHBHBIE W
MHYKTHBHBIE PACCYIKACHUSA, 0000IIEHHE N KOHKPETH3AUHUIO, adCTParipOBaHKUE U
aHanoruto.  OO0yyenue  anredpe  NPEANOaraeT  3HAUYMTENbHBIH  O0BEM
CaMOCTOATENbHON  JEATENBHOCTH OOYHAIOIIUXCSA, II03TOMY CaMOCTOSTENBHOE
pELLEHUE 3a1a4 ABIACTCS peaTM3alue IeATeIbHOCTHOTO TPUHIMUNA OOY4EHHS.

B cTpykType mnporpamMMel y4eOHOTO Kypca «AusireOpa» /Uil OCHOBHOTO
oduero 00pa3oBaHUst OCHOBHOE MECTO 3aHHMAKOT COAEPXKATEIBHO-METOANYECKHE
nuHUK: «Yucna U BEIYUCIECHHUSD), « ANTeOpauiyeckue BBIPAKEHUNY, « Y PABHEHUS W
HepaBeHCTBaY, «DyHkUMKM». Kaxpas H3 3THX COACPIKATENbHO-METOAMUECKUX
NMHUHA Pa3BUBACTCS HA MPOTMHKEHUH TPEX NET U3YUEHUS KypCca, B3aUMOJACHCTBYS C
APYTUMHU  ero JNuHusaMu. B xope u3yueHus yueOHOro kypca oO0yuarLmMmcs
NPUXOANTCA JIOTMUECKH PACCYXKAATh, MCIOJIB30BATH TCOPETUKO-MHOMKECTBEHHbII
A3bIK. B cBA3WM € 3TMM B mporpammy y4yeOHOTO Kypca «Anredpa» BKIKOUYEHHI
HEKOTOPbIE OCHOBBI JIOTHKHU, IPEACTABICHHBIE BO BCEX OCHOBHBIX pasjenax
MaTEMaTH4ECKOro 00pa3oBaHus U CIIOCOOCTBYIOUIHE OBIAJCHUID 00YYAIOMIUMHCS
OCHOB  YHHBEPCAJILHOTO  MaTeMaTU4eckoro  sA3bika. CopepikaTenbHOW U
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kkypca «Asredpa» SBISETCS  €T0
WUHTErPUPOBAHHBINA XapakTep.

Coaepcanie JMHUM «YWCa W BBIUKCICHUS» CIYXKHT OCHOBOM  [UTs
JANbHEHILEr0 U3YUEHUST MAaTEMATHKH, CMOCOOCTBYET PA3BUTUHY Y OOYHAKOLLMXCS
NIOTHYECKOTO MBILLIEHUS, (POPMUPOBAHUIO YMEHHS MOJThb30BATHCH ATFOPHTMAMH, a
TaKKe NMPUOOPETEHHIO MPAKTHUYECKUX HABBIKOB, HEOOXOAUMBIX AJIS MOBCECIHEBHOM
’KM3HU. Pa3BUTHE MOHSATHSA O YUCJIE HA YPOBHE OCHOBHOTO 0o0uiero obpasopaHus
CBSI3aHO C PAIMOHAIBHBIMH U HWPPALMOHATBHBIMU YHCJIAMH, (POPMHUPOBAHUEM



MPEICTABICHHH O NEHCTBUTEIBHOM YHCIIE. 3aBEepIICHHE OCBOCHHS YHCIIOBOIi
JINHHM OTHECEHO K CPEAHEMY OOIEMY 0Opa30BaAHUIO.

CoaepskaHHe OBYX aIreOpandecKuX JUHHME — « ANTeOpanyieCKie BbIPayKSHUS
U «YPaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (OPMHPOBAHUIO Y 00YYarOIIAXCA
MaTEMaTHUYECKOro annapara, HeoOXOJUMOTO Ul PElICHUA 3aady MaTeMaTHKH,
CMEKHBIX MPEAMETOB W MPaKTHKO-OPUEHTUPOBAHHLIX 3anady. Ha yposHe
OCHOBHOrO 00wWero o0pa3oBaHus YUYEOHbIH MaTepuan rpynnupyerca BOKPYr
PaLMOHANILHBIX BbIpaKeHUH. Anre0pa N€MOHCTPUPYET 3HAYEHUE MATEMATHKM KaK
A3bIKA AN MOCTPOSHHUS MATEMATWYECKMX MOJENEH, ONMUcaHus MpoLECCOB W
ABNEHUI peanbHOro mupa. B 3apaum  oOyueHus anredpe BXOAST TAKKE
TajdbHEHIIEE PasBUTHE AITOPUTMHUYECKOTO MBIIUICHHS, HEOOXOIUMOro, B
YACTHOCTH, /U1 OCBOCHHMS Kypca HWHQPOPMATHKH, U OBJIAJCHHE HABBIKAMH
JOENYKTHUBHBIX paccyxacHuid. [Ipeobpazopanue CUMBOIBHBIX (POpM COCOOCTBYET
Pa3BUTHIO BOOOPAXKEHUS, CIIOCOOHOCTEN K MAaTEMATHUECKOMY TBOPUYECTBY.

Coneprranue (yHKLNOHANBHO-rPaPUUeCcKoi TMHUK HAUEIIEHO HA MOJIYYEHHE
O0YYaIOILMMUCS 3HAHWHA O (DYHKLIMAX KAK BAKHEHLICH MATEMATHYECKOH MOALIH
J1L OTINCAHNS W MCCIIEAOBAHUS Pa3HOOOPA3HBIX MPOLIECCOB W ABJICHUH B NPUPO/IEL
n odwectee. M3yuenue marepuana c¢nocoOCTBYET PaA3BUTHKY y O0Y4aKOLLMXCS
YMEHHUSA UCNOJIb30BATh PA3JINUHBIC BbIPA3HTENIbHBLIC CPEACTBA A3bIKA MATEMATHKU —
C/IOBECHBIE, CUMBOJIMHECKHE, TpadHueckue, BHOCHT BKJIAJ B (OpMHpOBaHHME
MpeACTaBICHMI O POJTH MATEMATHKH B PA3BHTHH ITHBHIIH3ALMH H KYJIBTYPbI.

CornacHo yu4eOHOMY IUTaHy B 7-9 Kkimaccax H3ydaercsi yuyeOHBIH Kype
«Anredpay, KOTOPBIM BKJIIOYAET CIEAYIOUIHE OCHOBHBIE Pa3fieiibl COAEPKAHMS:
«Ypucna W BBIYUCIEHUs», «AnreOpanyeckue BBIPOKECHUS», «YPaBHEHUA W
HEPABEHCTBAY, «DYHKLIUWY.

Ha n3yuenne yuednoro kypea «Anredpa» orsoautcs 306 yacos: B 7 knacce

102 uyaca (3 yaca B Heaent), B 8 knacce — 102 yaca (3 yaca B Heaenw), B 9

knacce — 102 vaca (3 yaca B HEENHO).



COAEPKAHUE OBYYEHHA
7 KNTIACC

Yuca 1 BLIYHCIEHHSA

JpoOu OObIKHOBEHHbBIE M NECATUMHBIE, MEPEX0A OT OAHOW (POPMbI 3anmucH
apobenn k  apyroW. [loHsTHE paLMOHANBHOIO 4YMCAd, 3ANUCh, CPABHEHUE,
YNOPANOYUBAHUE  PALIMOHANBHBIX  4UCENl.  ADU(PMETHYECKHE  ACHCTBUA €
PAaLMOHATIBHBIMH YHC/IaMU. PellieHre 3a1a4 U3 pealbHON IPaKTHKH Ha 4acTH, Ha
TpodHu.

CTeneHb ¢ HaTypPIBHBIM I[I0OKA3aresleM: OIPEJelICHUE, Ipeodpa3oBaHue
BBIP@OKECHUI Ha OCHOBE OIIPEAEIICHUS, 3alIMCh OOIBIINX YHCel. [IpOLeHTEI, 3anuch
NPOLEHTOB B BUJE APOOU U APOOM B BMAC NPOLUEHTOB. TpH OCHOBHBIC 3aaa4u HA
NPOLIEHTHI, PEIICHNE 33a4 W3 PEAIbHON NPAKTHUKH.

[IppmeHeHne  NpPHU3HAKOB  ACJIMMOCTH,  PA3TIOIKEHHWE HA  MHOMKHUTEIM
HaTYPaIbHbIX YNCEIL.

PeanbHble  3aBUCHMMOCTH, B TOM  4Mcae npaMas W ofparHas
MPOIOPLUHOHAIBHOCTH.

Anrefpanyeckne BbIpaKeHHs

[lepeMenHble, YHUCIOBOE 3HAYEHHE BBEIPAKEHHS ¢ NEPEMEHHON. [lonycTumsle
3HA4YCHHA NEPEMEHHBIX. [IpeacTaBeHHe 3aBUCUMOCTH MEKY BEIMYMHAMM B BUJIE
dopmynsl. Boluncnenus no dpopmynam. IIpeodpazopanue OYKBEHHBIX BbIPKEHUH,
TOXKACCTBEHHO  PABHbIC BHIPAMKEHWA, TMpaBuna npeodpa3oBaHUs  CyMM W
NPOU3BEACHHIA, TPABUIA PACKPLITHA CKOOOK W NPHBEACHHA NOJLOOHBIX CIIAraEMbIX.

CBOWCTRA CTENEHHU C HATYPATILHBIM TIOKA3ATENEM.

OnHOUNEeHbl U MHOMOWIEHbI. CTeneHb MHOrOUNeHA. ClOKEHHE, BBIYMTAHUE,
YMHOXXEHHE MHOrowieHoB. DOpMyJBl COKpALIEHHOIO YMHOKEHHUSA: KBajapar
CYMMBI ¥ KBagpaT pasHOCTH. DopMysa PpasHOCTH KBaJparToB. PasiiokeHue
MHOTO4JICHOB HA MHOMKHTEIH.

YpaBHEHUS U HEPABEHCTBA

VYpaBHEHUE, KOPEHL YpaBHEHHs, IIpaBmla IIpeo0pa3soBaHUs YpPaBHEHUS,
PaBHOCHUNBLHOCTh YPABHECHUHN.

JIvneiinoe ypaBHeHHWE € ONHON TEPEMEHHOH, YUCIO KOPHEH JTHHEHHOro
YPABHEHUS, PELIEHUE JIMHEHHBIX ypaBHEHWH. COCTaBICHUE YPABHEHUH M0
YCJIOBUIO 3a4a4M. PElIEHHE TEKCTOBBIX 3a1a4 ¢ MOMOLUBH YPABHEHHH.

JIvneiinoe ypaBHEHHE ¢ ABYMS MEPEMEHHBIMH 1 ero rpaduk. Cucrema aByx
JIVMHENHBIX YpaBHEHWH C JBYMs IEepeMEHHBIMU. PellicHUe CHCTEM YpaBHEHUH



crocoOOM MOJACTAHOBKH. [IpMMepEl pelIeHHs TEKCTOBBIX 3a4a4 C IIOMOUIBIO
CHCTEM YPAaBHEHHUI.

DOyuruun

KoopauHara To4YkH Ha NpsaMoii. YucaoBble NPOMEXYTKH. PaccTosHne MEXILy
IBYMS TOYKaMH KOOPIMHATHOMN IIPSIMO.

[IpamoyroneHas cuctema KOOpAMHAT, ocu Ox u (Oy. Adcumncca v opamHara
TOYKHM HA KOOPAMHATHON MIOCKOCTU. [Ipumepsl rpamkos, 3aaaHHbIX (OPMYyIamMu.
Utenne rpadukoB peanbHbix 3aBucUMOCTEH. [lonsatue (Qyuxuun. [padux
(pyHkuun, Ceoicta QpyHkumi. JluHennas Qpynkunsd, eé rpaduk. [ paduk QyHxuuu
y = [x[. I'padnueckoe pelIeHUEe NHHEHHBIX YPABHEHUMH M CUCTEM JIMHEHHbBIX
YPABHEHUH.

8 KVIACC

Yuc/1a 4 BHIYHCICHHS

Keanparubiii kopeHb W3 uucna. [loHATHE 00 WMpPPAUMOHANBHOM 4MCIE.
JlecATUYHBIE MPUOIMKEHUS HPPALMOHAIBHEIX yucelnl. CBoHCTBAa apuQMETUUECKUX
KBAJPATHBIX KOPHEH W HX MPUMEHEHUE K MPEOOPA30BAHUIY UNCIOBBIX BbIPAKEHUIH
W BBIYUC/IECHUAM. J|eHCTBUTENBHEIE YHCIIA.

CTenenb ¢ LenbIM nokasareneM U €€ ceoicTsa. CTaHIAPTHAA 3aNUCh YMCIA.

Anrefpanyeckne BbIpaKeHHs

KBaapaTtHblii  TpExusneH, pasOKEHHE  KBAAPATHOrO  TPEXUIEHA  Ha
MHOYKHMTEH,

Anrebpanydeckass ApoOb. OCHOBHOE CBOHCTBO anreOpandeckoi  apodu.
Cl0KEHWE, BBIMMTAHUE, YMHOKEHHE, JENeHUEe  anreOpanyeckux  apodeit.
PaunoHanbHBIE BEIPOKEHUS U HX NPEOOpa3OBaHHE

YpaBHeHHS U HEPABEHCTBA

KpagpatHoe ypaBHeHHe, (OpMysla KOpHEH KBaJApaTHOIO YpaBHEHUS.
Teopema Buera. Pemienne ypaBHEHUIA, CBOAALUMXCH K JIMHEHHBIM U KBAIPATHBIM.
[TpocTeiimmne npOOHO-PAUMOHANBHBIE YPABHEHUS.

I"'pachmueckas MHTEpNIpPETALMs YPABHEHHN € JIBYMsSI IIEPEMEHHBIMU M CUCTEM
JAHEHHBIX YPABHEHHW C JByMs NEPEMEHHBLIMU. [IpUMephl peweHns cuctem
HEJIMHEIHBIX YPABHEHHUH € ABYMS IEPEMEHHBIMU.

Pewenne TeKCTORBIX 3a1a4 anredpanueckumM crnocodom.

HucnoBble HEPABEHCTBA U UX cBolicTBa. HepaBeHCTBO ¢ OTHOM NepEMEHHOM.
PaBHOCUNILHOCTL HEPABEHCTB. JIMHEHHBIC HEpaBeHCTBA € OAHOH TMEPEMEHHOM,
CHCTEMBI IMHEHHBIX HEPABEHCTB € OJIHOH MEPEMEHHOM.



DOyukuun

Ilonsatne ¢yHkuud. OOnacTh ONPEACICHUS W MHOKECTBO 3HAYCHHI
(PpyHkunn, Cnocodbl 3ananns QyHKUMI.

I'paduk dyHrumn. YteHue cBOWHCTB (yHKUMH 1o €€ rpaduky. [Ipumepsl
rpadmMkoB HYHKLUUHA, OTPAKAKLWIMX PEATIbHBIE NPOLECCHI.

@OYHKIMM, ONHUCHIBAKOIIME TMPAMYI0O H  OOpPaTHYK MPONOPIHOHAIBHBIE
3aBUCUMOCTH, UX rpaduku, Oyukuuu y 32,y a3,y \x, ¥y x. [paduueckoe
PELICHUE YPAaBHEHUI U CUCTEM YPaBHEHMIA.

9 KJIACC

Yuci1a H BLIYHCIEHHS

PaumoHanbHbIE YKMCNA, UPPALMOHATIBHBIE YKCIA, KOHEUHBIE U OCCKOHEUHBIC
AECATUYHBIE APOOH. MHONKECTBO ACHCTBUTENIBHBIX YMCEN, ACHCTBUTEIIbHLIC YUC/IA
Kak OECKOHEYHBIE HECATHYHBIE JpOOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MENIY MHOKECTBOM JEHCTBUTENBHBIX YHCENT U KOOPAUHATHON NPAMOH.

CpaBHEeHHE [CHCTBHUTEIBHBIX 4Hced, apuMeTHUEcKue JAcHCTBUA C
JCHCTBUTEIBHBIMY YHCIIAMH.

Pasmepbl OOBEKTOB OKPY)KAKLIET0 MHUpPA, ANUTENBHOCTb MPOLECCOB B
OKPYXArOLEM MUPE.

[1puOAMIKEHHOE 3HAUEHWE BENIUUYMHBI, TOUHOCTL NpuAKeHUs. OKpyrieHue
uncedl. [1puKuaKa U OLIEHKA PE3YJIbTATOB BBIUHCIIEHHH,

YpaBHeHHA H HEPaBEHCTBA

Jluneilinoe ypaBHeHue. PenieHie ypaBHEHUH, CBOAALINXCS K JINHEHHBIM.

KeaapaTHoe ypaBHeHue. Penienne ypaBHEHUH, CBOIAIINXCS K KBAAPATHBIM.
bukBagpatHoe ypaBHeHHE. [IpUMeEpBI pellieHUs ypaBHEHHH TPETbEH U YETBEPTOM
CTEeIIeHEN Pa3/IoKECHUEM HAa MHOXKHTEIH.

Pentenre npoOHO-pallMOHAIBHEIX YpaBHEHUH. PelnieHue TEKCTOBBIX 3a1a4
anreOpanyeckuM METOIOM,

YpaBHEHHE ¢ IBYMS NEPEMEHHbIMU M ero rpaduk. Pelenue cucrtem aByx
NMHEHHBIX YPABHECHUN C ABYMS NEPEMEHHbIMU. PELICHHE CUCTEM ABYX yPaBHEHHH,
OAHO M3 KOTOPbIX JIMHEHHOE, a Apyroe — BTOpoH creneHu. ['paduueckas
HHTEPIPETALUS CUCTEMBI YPaBHEHUI ¢ IBYMSI IEPEMEHHBIMUL.

Penienue TeKCTOBBIX 3a/1a4 alredpandyeckiuM CIIoCOOOM.

YucnoBele HEPaBEHCTBA U UX CBOICTBA.

Pelienne JIMHEHHBIX HEPABEHCTB € ONHON MEpeMeHHOH. PelleHHe CHCTEM
JMUHENHBIX HEPABEHCTB C OJHOM 1nepeMeHHOM. KpanpaTHele HepaBeHCTBA.



['paduueckas HMHTEPIPETALMA HEPABCHCTB W CHUCTEM HEPABEHCTB C JIByMA
IEPEMEHHBIMH.

DOyuruun

Kpanpatnunas ¢yskuus, €€ rpapuk v cpoiictea. [lapadona, xoopauHaTbl
BEPLIMHBL Iapad0JIbl, 0OCh CHMMETPUU MapadolIbL.

['paduxn pynkunit: v = kx, y =kx + b,y =kix, vy =x3, y = WX,y = [x| , u ux
CBOHMCTBA.

Yuc10Bb1e NOCIE10BATEILHOCTH H MPOrPECCHH

[ToHsTME YHMCIOBOH NOCAEAOBATENLHOCTH, 3AAAHUE NOCACAOBATEILHOCTH
PEKYPPEHTHOM hopMmyIiol U HopMyJIoH #-To WwieHa.

ApudmeTnyeckas U reoMeTpuueckas nporpeccun. DOpMylibl #-r0 4iIeHA
apU(PMETHYECKOH U TEOMETPUYECKOH MPOrPECCHIL, CYMMBI MEPBLIX /7 YJIECHOB.

M300paieHne YneHoB apUPMETUUECKONW N TEOMETPUUECKON NPOrpeccuii
TOYKAMH HA KOOPANHATHOH MJIOCKOCTH. JINHEHWHBIH ¥ SKCIOHEHUHMATIbHBIH POCT.
CITOXKHBIE MPOIICHTEI



INTAHUPYEMBIE  PE3VJIbTATbI OCBOEHHA  ITPOI'PAMMBI
VYUEBHOI'O KVYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O ObPA30OBAHUA

JIMHYHOCTHBIE PE3YJ/IbTATDI

JIHuHOCTHBIE pe3yJabTAaTbl OCBOCHHS NPOrpammel  yueOHOro  Kypca
«Anredpa» XapakTepu3yrTCA:

1) marpuoTHYecKoe BOCIIHTAHHE!

NPOABACHUEM HMHTEPECA K NPOLUIOMY M HACTOAWIEMY  POCCUICKOM
MAaTeMaTHKH, LEHHOCTHBIM  OTHOUICHMEM K  JOCTIDKEHHAM  POCCHHCKHX
MAaTEMATHKOB M POCCHHCKOIl MaTeMaTHYECKOH IIKONBI, K MCIOJIB30BAHUIO ITUX
JOCTH)XKEHHUH B APYIUX HAayKax M NPUKIAOHBIX cepax;

2) rPAsKIAHCKOE U AYXOBHO-HPABCTBEHHOE BOCNIUTAHHE!

TOTOBHOCTBIO K BBIIIOJIHEHHIO OOS3aHHOCTEN IPaXKIaHHHA U PEald3alyn €ro
npas, MpPEACTABACHHEM O MATEMATHUYECKMX OCHOBAX  (PyHKLMOHUPOBAHUSA
Pa3NIUYHBIX CTPYKTYD, ABJICHHUH, NMPOUEAYP TPAKAAHCKOr0 00WECTBA (HANPUMED,
BbIOOPBI, OTIPOCHI ), TOTOBHOCTHLID K OOCYIKACHHIO 3THUECKUX NPoliieM, CBA3aHHbIX
C MPAKTHYECKUM TPUMEHEHUEM JOCTIIKEHWH HAyKW, OCO3HAHMEM BAXHOCTH
MOPAIBHO-3TUYECKUX [IPHHILIUIIOB B I€ATEIBHOCTH YUYEHOT O,

3) TPyAOBOE BOCIHTAHNE:

YCTAHOBKOH HAa AKTUBHOEC YYacTHE B pEIICHHM MPAKTHYECKUX 3a/]ay
MaTeMaTH4YECKONH HAIPAaBICHHOCTH, OCO3HAHHEM BaXXHOCTH MAaTEMaTHYECKOro
00pa3oBaHWA HA IPOTSKEHHH BCEH JKU3HM [UIA YCNEWIHOH IPodeccHOHaNbHOMN
AEATENbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHMH, OCO3HAHHBIM BbIOOPOM M
NOCTPOEHHWEM MHAMBUAYATbHOH TPACKTOPHH 00PA30BAHHSA W JKU3HEHHBIX TJIAHOB C
YUETOM JIMYHBIX MHTEPECOB M OOLIECTBEHHBIX MTOTPEOHOCTEH,;

4) 3cTeTHYeCKOe BOCIIHTAHHE:

CMOCOOHOCTBK) K IMOLIMOHAIBHOMY M 3CTETHUECKOMY  BOCTIPHATUIO
MaTeMaTH4YeCKUX OOBEKTOB, 3a1ad, PELICHHH, pacCyICHHHM, YMEHUIO BUIETh
MaTeMaTHYECKIE 3aKOHOMEPHOCTH B UCKYCCTBE,

5) UEHHOCTH HAYYHOTO MO3HAHHUA:

OpUEHTAlME B JEATENBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
NPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHS YENOBEKA, MPUPOALI H
o0lEeCTBA, MOHUMAHUEM MATEMATHMYECKOM HAyKn Kak CQepbl ueoBEUECKOi
JEATENBHOCTH, STanoB €€ Pa3sBUTHUS M 3HAYMMOCTH AJIS PA3BUTHS LUMBWIM3ALNM,
OBJIQZICHUEM 43bIKOM MATEMATUKW U MATEMATHYECKON KYJIbTYPOH KaK CPeacTBOM
NO3HAHWA MUpa, OBNAJCHUEM TMPOCTEHIIMMHU HABBIKAMU UCCIICAOBATEILCKOM
NEATENBHOCTH,

6) ¢usnueckoe BocmuTaHHe, (POPMHPOBAHHE KYJILTYPbI 310POBbHA W
SMOUHOHAILHOIO OJIArONOJIYYHS:



FOTOBHOCTLI) MNPUMEHSTb MATEMATHUYECKUE 3HAHMA B MHTEPECAX CBOErO
300pPOBbS,  BEACHMA  300POBOr0  00pa3a  KM3HM  (3A0pPOBOE  MUTAHMUE,
cOaNaHCUPOBAHHBIH PEKUM  3aHATHH W OT[bixa, peryaspHas ¢u3uueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTBID HaBbIKa pPEeQIIEKCHH, IPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO K€ MpaBa IPyroro 4ejoBeKa;

7) 3K0J10rH4€CK0oe BOCNIUTAHHE:

OpPHUEHTALIMEN HAa NPUMEHEHNE MAaTEMATHYECKUX 3HAHUU 17 pelleHus 3a/1au
B 001aCTH COXPAHHOCTH OKPY)KAKOLICH Cpelbl, IUIAHMPOBAHUA MNOCTYIKOB W
OLEHKH MX BO3MOJKHBIX MOCNENCTBUH JUIs OKPYKAKOLICH CPeabl, OCO3HAHMEM
rn0fanbLHOro Xapakrepa KOJIOrHYECKUX MPOOAEM U NYTEH UX PELLEHUS

8) ajanTtauusi K H3IMEHSIOIIUMCS] YCJIOBHSIM COLMAIBLHON M NMPHPOAHOI
cpeabl:

TOTOBHOCTBIO K ACHCTBHSM B YCIIOBUAX HEONPEJICIEHHOCTH, MOBBIUNICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH HEpe3 MPAKTHUECKYIO JEATENBHOCTD, B TOM YUCIIE
YMEHHUE YYMTHCS Y JPYTHX JioAcH, mpuoOpeTaTb B COBMECTHOH JesITEIbHOCTH
HOBBIE 3HAHUS, HABBIKH H KOMIIETEHIIHH U3 OTIBITA IPYTHUX;

HEOOXOJAUMOCTEKD B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4YHCIE
(pOpMyNHPOBATH UJEH, NOHATHS, TUNOTE3bl 00 00BEKTAX U ABICHUAX, B TOM YHCE
paHee  HEU3BECTHbIX, OCO3HaBATb  JAC(PULMTBI  COOCTBEHHBIX  3HAHMI U
KOMMETEHTHOCTEH, MNAHUPOBATL CBOE PA3BUTHE,

CMOCOOHOCTBK)  OCO3HABATL  CTPECCOBYK)  CHTYALMK),  BOCIPUHUMATH
CTPECCOBYIO CHUTYAllMK KaK BBI30OB, TPEOYIOIMMHA KOHTPMED. KOPPEKTHPOBATH
NPUHUMAEMBIE PELUCHUS W JEeHCTBHS, (POPMYIHPOBATH M OUEHUBATb PUCKU W
nocaeacTRUs, POPMUPOBATH OMBIT.

METAINPEAMETHBIE PE3YJIbTATDI

ITo3HaBaTe1bHbIE YHHBEPCAJIbHBIC yqeﬁume JedcTBUA

bazoBble jjoruyeckue IeicTBHA:

e BBISBIATH U XapaKTEpU30BATH CYILIECTBEHHEIE IPU3HAKH MATEMATUYECKUX
OOBEKTOB, TOHSATUI, OTHOUICHHH MEXIY MNOHATHSIMY, (DOPMYJIUPOBATDH
ONpPENCICHUS  IIOHATHH, YCTaHABJIMBATL CVYIUECTBECHHBIH  IIPU3HAK
KIaccu(UKaluu, OCHOBAHUA il OOOOIICHHS W CPaBHEHHUS, KPUTCPUH
NMPOBOAMMOTO aHAIN3A,

» BOCMpPUHWUMATL, (QopMynupoBaTe ¢ Npeodpa30oBLIBATE  CYIKACHUS:
VTBEPAMTENIBHLIE W OTPULIATENIBHBIC, €AMHHYHBIC, YACTHBIE W 00uIMe,
VYCIIOBHLIE,

* BBIABISATb  MATEMATUYECKWUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M WU
IpOTHBOPeUUsT B (paKkTaxX, JAHHBIX, HAOMIOJCHHUSX U YTBEPKIACHUSX,
opeaiaraTb  KpUTEPUH  [UId  BBIABICHUA  3aKOHOMEPHOCTEH U
[IPOTHBOPEUHIA,



AE€NATh BbIBOAbLl ¢ MCNOJAB30BAHMEM 3AKOHOB JIOTMKM, ACIYKTHBHBIX M
MHAYKTUBHbIX YMO3aK/IHOUEHUH, YMO3aK/IHOUEHUH 10 aHAN0MMH;
pa3duparb NOKA3aTENbCTBA MATEMATUYECKUX YTBEPXKACHUH (NPAMBIE U OT
IIPOTHBHOI0), NMPOBOJUTE CAMOCTOSITEIBHO HECIOKHBIE JI0Ka3aTeIbCTBA
MaTeMaTH4YeCKUX (DAKTOB, BBICTPAUBATE APTYMEHTALMUIO, IIPHBOIUTE
IIPEMEPBI H KOHTPIIPUMEPBI, 0O0CHOBBIBATE COOCTBEHHBIE PACCYKICHHUS;
BBIOMpATh CIIOCOO pEelICHUs Y4YeOHOW 3a7aud (CpPaBHUBATH HECKOIBKO
BAPUAHTOB DPEILUEHUA, BLIOMPATb HAMOOIEE MOAXOAAWMNA €  Y4ETOM
CAMOCTOATRJILHO BbIACJICHHbBIX KPUTCPUEB ).

ba3zoBbie HCC1€a0BaTeILCKHE NeHCTBHA:

MCNONb30BaTh BOMPOCH KAK WCCIEA0BATENILCKHI WHCTPYMEHT MO3HAHMA,
GopmyMpoBaTh BOMPOCH!, (PUKCHPYHOLLKME NPOTUBOpEune, npodnemy,
CaMOCTOATE/IPHO YCTAHABIMBATL HCKOMOE M JaHHOe, (OpMUpPOBAThH
TUMOTE3Y, APTYMEHTHPOBATE CBOIO TIO3UITHMIO, MHEHHE,

IPOBOJMTL MO CAMOCTOSTEIBHO COCTABJICHHOMY ILUIAHY HECIOKHBIM
3KCOEPHUMEHT,  HEOONBIIOE  HCCIENOBAHWE MO YCTAHOBJICHHIO
0coOEHHOCTEH MaTeMaTH4eckoro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
Me Iy CoO0i;

CaMOCTOSATENBHO (POPMYIUPOBATH ODODILUEHUA U BLIBOABI IO PE3Y/IbTATAM
MPOBEAEHHOrO HAOMIOJACHHUA, HCCNEAOBAHMS, OLEHHBATb AOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJILTATOB, BbIBOAOB H 0000ILEHMI;

IPOTHO3MPOBATH BO3MOYKHOE Pa3BHTHE MpoOliecca, a TAKOKE BbIJABUIaTh
IPEANOOKEHHS O €T0 PA3BHTHH B HOBBIX YCITOBHSAX.

PaGoTa ¢ nupopmaumneii:

BBISIBJIATE  HENOCTATOUHOCTE M M30BITOUYHOCTH HMHGOPMALWHN, JaHHBIX,
HEOOXOUMBIX JJIS PEIICHHS 3a/1a4H,

BbIOMPATb, AHATTM3UPOBATH, CUCTEMATH3MPOBATH W MHTEPIPETHPOBATH
MH(DOPMALMIO Pa3IMUHbIX BHAOB W (OPM NPEACTABNCHMS;

BbIOWpaTh (OpMy TNpeaAcTaBiAeHHs WHPOPMALMKH W UILTHOCTPUPOBATH
pelaeMble  3a4a4M  CXEMamM, AMarpaMMaMM, HHOW rpaukod M ux
KOMOWHALIMAMHU,

OLECHUBATE HAN&KHOCTE MHGOPMaUMH II0 KPUTEPUSAM, MPELIOKEHHBIM
VUHTENEM WU cPOPMYIMPOBAHHEIM CAMOCTOSTEIBHO.

KoMMYyHNKATHBHBIC YHHBEPCATbHbIC Y4eOHbIE ICHCTBHS:

BOCIIPUHMMATh ¥ (OPMYIUPOBATH CYXKAECHUSA B COOTBETCTBUU ¢
VCIOBHAMM M LENSMH OOLLEHUS, ICHO, TOUHO, TPAMOTHO BbIPAYKaTh CBOK
TOUKY 3PEHMSI B YCTHBIX W MHUCHLMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO
X0y PELICHHUS 3a1a4H, KOMMEHTHPOBATh MOJYUCHHBIN PE3y/IbTAT,

B X0¢ 00CYKACHUS 3a1aBaTh BOMPOCH! MO CYLIECTBY 00CYIKIAEMOU TEMBI,
npodsieMBl, peliaeMOi 3a1aum, BbICKA3bIBATE HEH, HALECIICHHBIC HA MOWCK
PELIEHUS, COIOCTABNATE CBOM CYKICHUA C CYXKICHUSAMH JPYIUX



YYACTHUKOB AMANora, OOHAPYIKMBATL PA3/IMUME U CXOACTBO MO3MLUN, B
KOPPeKTHOH (hopme POpPMyNHPOBATL PA3HOIIACUS, CBOU BO3PDKEHUS;

e MNPEACTABAATb  PE3yAbTaTbl  PELIEHUs  3a0a4M,  IKCICPUMEHTA,
HCCICAOBAHUS,  MPOCKTa,  CaMOCTOSATENIBHO  BEIOMpaTh  dopmar
BBICTYIIEHHS C YUETOM 3a/1a4 NPE3CHTALINH U OCOOCHHOCTEH ayIMTOPHH;

e IIOHMMaTh ¥  HUCMNOJB30BATH  MPEHMYIIECTBA  KOMAHAHOM W
HHIUBUAYATbHOM paboThl TpU pEUICHHUH YYE€OHBIX MaTreMaTHYeCKHX
3aaau4;

» TPUHUMATH LEJIL COBMECTHOM JEATENLHOCTH, MIAHWPOBATL OPraHU3aLUIo
COBMECTHOI paloTbl, pacnpeensTs BWAbl PAdOT, A0rOBAPUBATHEA,
00Cy21<1aTh NPOLECC U Pe3yJIbTaT PadOThl, 0000LWATL MHEHHS HECKOJIBKHX
JHONEH;

» VHACTBOBaThH B TIPYINOBBIX (opMax padoTel (0O0CYXIEHUs, OOMEH
MHEHHAMH, MO3TOBBIC IITYPMBI W JPYTUE), BBINOJHATE CBOK 4YacThb
pPabOTHl ¥ KOOPAUHUPOBATH CBOM JICHCTBUS € APYTUMH WICHAMU KOMaH/IBI,
OLICHUBATh KA4ECTBO CBOECTO BKJIAJa B OOIIMI TPOAYKT MO KPUTEPHUSM,
c(hOpMYJIMPOBAHHBIM YHACTHUKAMHU B3aUMOCHCTBHUA.

PeryisiTHBHbIe YHHBepcaJbHbIe YieOHbIe HelcTBHS
CamMoopranu3anusi:

s CAMOCTOSITEJILHO COCTABMSATHL IJIAH, AIFOPUTM PELUCHHS 3a4a4H (MW €ro
YacTh), BBIOMPATL CNOCOD PELUEHHA ¢ YUETOM HMMEIOLMXCA PECYPCOB M
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATE M KOPPEKTUPOBATb
BapUaHTbl PEIICHHIA ¢ Y4ETOM HOBOM HH(MOpPMALIUH.

CaMOKOHTPOJ/Ib, SMOLHOHAIbHbIH HHTE/JIEKT:

e BJIAJCTH CIIOCOOAMM  CAMOIIPOBEPKM, CAMOKOHTPOJA  TIpolecca W
pe3yJbTara pelieHUs MaTeMaTHYECKOM 3a1auu;

s [PEABHAECTL TPYAHOCTH, KOTOPHLIE MOTYT BO3HHKHYTb TPH PELICHWH
3a/a4d, BHOCWUTb KOPPEKTHBbBI B JAEATENILHOCTb HAa OCHOBE HOBEIX
00CTOATENBCTB, HAMAGHHBIX OLIKHOOK, BLIABICHHBIX TPYAHOCTEH;

» OLCHUBATb COOTBETCTBME PE3Y/IbTATA ACATEILHOCTH MOCTABICHHOW LENH
1 YCNOBUSAM, OOBACHATHL IPUYMHBI AOCTHIKEHHA WIIK HE JTOCTUKEHUS LEIH,
HAXO/IUTH OIIMOKY, AaBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xongy oOyuennss B 7 wjgacce OOyuyarOWMHCA MOAYUUT CIEAYHOLUE
NPEAMETHBIE PE3YJTbTATHI:

Ynciia U BHIYHCTEHHUsT

BBIMOTHATE, codeTass YCTHbie M THCbMEHHBIE TIPUEMBI, apudMeTHUECKUE
JEHCTBUS C pALIMOHATIBHBIMU YUCIAMHU.



HaxoauTe 3HAYE€HHMS YMUCIOBLIX BBLIPAKEHHN, MNPUMEHSATH PasHOOOpPA3HbIS
cnocOObl M NPUEMBL BLIYNCICHMS 3HAYCHHUH APOOHBLIX BbIPAKEHUH, COACPIKALLIMX
OOBbIKHOBEHHBIE W AECATUYHBIEC APOOK.

Ilepexoauts oT onHOH (OPMBI 3alMicH YUCEN K ApPYyroil (mpeoOpa3oBBIBATH
JIECATHUHYKO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YACTHOCTH B DECKOHEYHYIO JECITHYHYIO IPOOB).

CpaBHHBATE H YIIOPAIOYNBATH PALMOHAIBHBIE YHCIIA.

OKpyrasaTh yucna.

BouINOAHATL NPUKUAKY ¥ OLUEHKY PE3YJILTATA BbIYMCACHWHI, OLEHKY 3HAUYECHUH
YWCJIOBLIX BbIPLKEHUH, BbINONHATL NEACTBHA CO CTENEHAMM C HATYPAIbHBIMH
NoKa3aTessaMH.

[IpuMEHATL  NPU3HAKK  NEIMMOCTH,  PA3NOKEHUE  HA  MHOMKUTENH
HATYPaJIbHBIX YHCEL.

Pemrate NMpakTHKO-OPHEHTHPOBAHHBIE 3a4a4d, CBA3aHHBIE € OTHOLICHHEM
BE/IMYUH, IIPOIOPUHUOHAIBHOCTBIO BEJIWYHMH, IIPOLCHTAMHM, HHTEPHPETHPOBATDH
pe3y/IbTaThl PEUICHUA 3aJa4 ¢ YYETOM OrpaHMYCHHUI, CBA3AHHBIX CO CBOMCTBAMHU
paccMarTpHUBAEMBIX OOBEKTOB.

AnredpanyecKHe BbIpaKeHHs

Hcnonb3oBaTh anredpanvyeckyrd TEPMUHONOMMIO U CHUMBOJIMKY, MPUMEHSTH
e€ B Npouecce 0CBOeHUd yueOHOro Marepuana.

Haxoaute 3HaueHUs OYKBEHHbIX BbIDAKCHHH NPU 3aJaHHBIX 3HAYCHMAX
NEPEMEHHBIX.

Boimonuate  npeoOpa3’oBaHHs — LEJNOTO  BRIPAKEHHS B MHOIOWIEH
NPUBEICHUEM MOTOOHBIX CITAaraeMBIX, PACKPBITHEM CKOOOK.

BBITOIHATE  YMHOXMEHHE OJHOWIEHA Ha MHOTOWIEH YW MHOTOWIEHA Ha
MHOTOUWIEH, IIPUMEHATE GOPMYJIBI KBaApaTa CyMMBI H KBaJIpara pasHOCTH.

OCylIECTBAATE  PA3IOWEHHE MHOTOYJICHOB HA MHOKWTEIN € MOMOUIBIO
BbIHECEHHS 32 CKOOKM 0O0Wero MHOXKHTENsA, TPYNNUPOBKU  CJATAEMBbIX,
NPUMEHEHNA POPMYJT COKPALLEHHOTO YMHOKEHHS.

[TpumenaTs npeodpa3oBaHUs MHOTOYICHOB U1 PEILICHHS PA3IMYHEIX 3a1ad
U3 MATEMATHKH, CMEXKHBIX NPEAMETOB, U3 PEAIBHON MPAKTUKH.

Hcnone3oBare CBOMCTBA CTENEHEW C HATYPAIBHBIMHM IOKA3aTEISIMM IS
npeodpa3zoBaHus BhIPayKEHUI.

YpaBHEHUS U HEPABEHCTBA

Pemate NUHEWHbIE YPABHEHUS € OJHONH IIepeMEHHOM, NPUMEHsS IIpaBuia
nepexona 0T UCXOAHOTO YPABHEHUS K PABHOCUIIBHOMY eMy. [IpoBepaTh, ABIAETCS
JIM YNUCTIO KOPHEM YPABHEHUS.

[TpumensTh rpadmueckne METOIbl IPH PELICHNUN JIMHEHHBIX YPABHEHHT U X
CUCTEM,

[MonOupaTs npUMeEpbl Nap 4YKCEN, SBIAKOWNXCA PELICHHEM JIMHCHHOTO
YPABHEHHUS € ABYMs IEPEMEHHBIMU.



CTpouTb B KOOPAMHATHOHW TMAOCKOCTH rpaduK JMHEHHONQ YPAaBHEHUS C
ABYMSI NEPEMEHHBIMHM, NOAL3YACh TIPAPUKOM, NPUBOAMTL NPUMEPHLl PELUEHMS
YPaBHEHUS.

Pemate cucTeMBl JBYX JIMHEHHBIX YPABHEHUII C IBYMS MIEPEMEHHBIMU, B TOM
4HCIIe TPadQHUECKH.

CocTapnaTe M pEIIATh JIMHEHHOE YpaBHCHHME WM CHUCTEMY JIMHEHHBIX
VPaBHEHHHA TII0 VCJIOBHK 3a4aud, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 381344 NONYUYSHHbIH Pe3ybTar.

DOyHKUHH

M300pakaTh HA KOOPAMHATHOH NPAMONH TOUKH, COOTBETCTBY KOLLIME 3a1aHHbIM
KOOPAMHATAM, JIyUYH, OTPE3KH, MHTEPBAJbI, 3ANIUCHIBATL YUCI0BbIE NPOMEKYTKU Ha
anreOpanuecKom s3bIKe,

OtMeuaTh B KOOPJUHATHOMH IUIOCKOCTH TOYKHY MO 3aJaHHBIM KOOPIUHATaM,
CTPOUTH Irpapuky THHEHHBIX PyHKUUH. CTpOUTE rpathuK QYHKIMHT Y = |X.

OnucpiBaTh € NOMOIIBK (QYHKUMIT W3BECTHBIE 3aBHCAMOCTH  MEXIY
BEIMUMHAMM. CKOPOCTb, BPEMSA, PACCTOSHHE, LI€HA, KOJIIMYECTBO, CTOMMOCTD,
NPOU3BOIUTEIBHOCTE, BPEMS, O0BEM padOTEI.

HaxonuTe 3HaueHHe PyHKLHK NO 3HAUEHUID €€ apryMEHTA.

[ToHumartb rpamuecknii cnocod MPEACTABIEHUS W aHanK3a WHQPOPMALMH,
W3BJIEKATL U MHTEPIPETUPOBATH HHOOPMALMIO U3 TPAYUKOB PEATbHBIX MPOLECCOB
H 3aBUCUMOCTEH.

K xonuny oOydenus B 8 kusacce oOydarolMiica MNOJIYYUT CIEAYIOLLUE
NPEeIMETHBLIE PE3YIIBTATHI:

Yucna v BbIYHCTICHHA

Mcronp30Bare HaYalbHBIE IIPEJICTABICHHS O MHOMKECTBE JICHCTBUTENILHBIX
YHMCET /IS CPABHEHUS, OKPYIJICHUS H BBIYHUCIICHHH, U300paXKaTh JCHCTBUTEIIbHbBIE
YUCJIA TOUKAMH HA KOOPJMHATHOW NPAMOH.

[TpumenaTe NOHATHE apUPMETHUECKOTO KBAAPATHOIO KOPHS, HAXOIUTH
KBAZAPATHbIC KOPHMW, WUCMOIb3Ys MPH HEOOXOAMMOCTH KAJIBKYJSATOP, BbIMOJHATH
npeodpa3oBaHKus BbIPAKEHWH, COACPKALLMX KBAAPATHBIE KOPHH, HWCMOJB3YA
CBONCTBA KOPHEH.

Hcnonp3oBare 3anucH OONBUIMX U MaJBIX YHCE] C TOMOIIBIO AECATHYHBIX
Jpodeii u creneHei yrcia 10.

AnreGpanyeckne BbIPAKEHHS

ITpUMEHATE NOHATHE CTENEHU C LENBIM  [0Kas3aTesleM, BBIIOIHATS
npeodpa3zoBaHiA BLIPAKCHUH, COASPIKALIMX CTCNECHU € LUENTBIM MOKA3aTeIEM,

BbInOmHATL TOXKACCTBEHHBIE MPEOOPA30BAHHS PALMOHAIBHBIX BbIPAKEHHI
Ha OCHOBE NPaBHJ ACHCTBUIA HAA MHOTOWICHAMH H areOpauuecKumMu 1po0saMu.

PackyiaabiBaTh KBAJAPATHBIW TPEXWIEH HA MHOKHTEITH,

IMpumensTs Mpeodpa3oBaHis BLIPAKCHUH AN PEUICHUS PA3JIMYHBIX 33134 W3
MaTEMaTHKH, CMEKHBIX TIPEAMETOB, U3 PETbHOM TPAKTUKH.



YpaBHeHHA H HEPpaBEHCTBA

Peware N1MHENHbIE, KBAAPATHLIE YPABHEHUsS WU PALMOHANBHLIE YPABHEHHS,
CBOJSLLMECS K HUM, CUCTEMbl ABYX YPABHEHHI C ABYMS NEPEMEHHBIMMU.

[ IpOBOAXTE IIPOCTEHIIME HUCCIIEI0BAHKS YPABHECHUM U CHCTEM YPABHEHUMH, B
TOM YHCJIE C NIPUMEHEHHEM Ipa(uecKuX NPEICTABICHUN (YCTAHABINBATE, HMEET
A YpaBHEHWE WM CHUCTEMA YpPaBHEHWM pPEIUEHUS, €ClIM UMEET, TO CKOJIBKO, U
poyee).

[lepexoanTb OT CIOBECHONH (DOPMYJMPOBKK 33aaud K €€ anredpauueckoi
MOJAEAM € MNOMOLIUBI) COCTABJICHUS YPABHEHUS WM CUCTEMbl YPABHEHMUIA,
MHTEPNPETUPOBATL B COOTBETCTBUH C KOHTEKCTOM 3a7a4W NOJYUYEHHbIA Pe3yabTar.

[IpuMEHATL CBOMCTBA YHCAOBBLIX HEPABEHCTB JUISl CPABHEHMA, OLECHKM,
pelwaTh JMHEHHbIE HEPABEHCTBA ¢ OJHOM NMEPEMEHHOW W WX CHUCTEMbl, AaBaTh
rpaguyuecKyl0 WIIIOCTPAUMKD MHOKECTBA PEIICHWI HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKunu

[ToHuMare ¥ UCNONB30BaTh (PYHKUMOHAIIBHBIE MOHATHS M SI3BIK (TEPMUHBI,
CUMBOJINYECKHE OOO3HAYEHHUA), ONMPENE/IATh 3HAYCHUE (PYHKUUH [0 3HAYCHUIO
aprymMeHTa, ONpeaensiTe CBONCTBA (PYHKLHH NO €€ rpaduky.

Ctpoutsb rpamky 3n1eMeHTaApHbIX (PYHKUMH BHAA:

y=Kkix,y=x2,y = x3,y = [xl, y = VX, ONHCBIBATb CBOIHCTBA YHUCIOBOM
(PyHkuum no €€ rpaguky.

K koHuy o0yuyeHus B 9 knacce OOY4AIOWMACA MONYUMT CICIYHOLUME
[PEIMETHbIE PE3YILTATHI

HYucna v BbIYHCTICHHA

CpaBHyBaTh U YIOPAI0YHBATE PALMOHAIBHEIE X HPPALIHOHAIIbHBIE YUCA.

BoImomHATE  apu(METHYECKHE [CHCTBUS € PAUMOHAIBHBIMU  UMCIIAMH,
coueTas yCTHbIE W MUCbMEHHBIE NPHEMBI, BBINOJHATH  BBIUHUCICHUA C
WPPALMOHAIBHBIMY YNCITAMH.

Haxoautb 3HAueHWs CTENEHEH ¢ LEJLIMH  NOKA3aTeNAMH W KOPHEH,
BbIUMC/IATL 3HAYCHUS YNCIIOBBIX BbIPAYKEHUH.

OKpyrnaTe  JEHCTBUTEIILHLIE YHMCIA, BBINOJHATL MPUKUIKY pe3ynbTara
BBIUHCIICHUHN, OLIEHKY YHACIOBBIX BBIPAKEHUI.

YpaBHEeHUS H HEPABEHCTBA

Peate JUHEWHbIE U KBAJPaTHBIE YPABHEHHS, YPABHEHUS, CBOJSLIMECT K
HUM, IPOCTEHIINE APOOHO-PALIMOHATBHBIE YPABHEHUAL.

Pemate cucTeMBl JBYX JUHEHHBIX YPABHEHUH € JBYMS MEPEMEHHBIMH U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJIHO YPABHEHHE HE ABIACTCS JIMHEHHBIM.

Pewarts TekcTOBBIC 3agauv  anredpamyecKuM  CrnocofOM ¢ MOMOLLBIO
COCTARJICHUS YPABHEHUSA WJTM CUCTEMBI IBYX YPABHEHHUI C IBYMS MEPEMEHHBIMU.

[TpOBOAUTE MPOCTENLLNE UCCIICIOBAHUSA YPABHEHUI U CHCTEM YPABHEHUN, B
TOM YHCJIE ¢ MPUMEHEHUEM IpaduecKuX NPeACcTaBIeHUH (YCTaHABIMBATL, UMEET




AN YPABHEHME WM CUCTEMA YPABHECHMH PELUCHUS, €C/IIM UMEET, TO CKOJIBKO, U
npouee).

Pewate AMHEHHbIE HEPABEHCTBA, KBAAPATHLIC HEPABEHCTBA, W300paKATh
pelICHHE HEPABEHCTB HA YHCJIOBOM MPAMON, 3aMUCBIBATE PELICHHE € [TOMOUIBIO
CHMBOJIOB.

PemiaTe  CUCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMBI  HEPABCHCTB,
BKJIIOYAIOIIME KBAJAPAaTHOE HEPABEHCTBO, M300paKaTb pPELICHHE CUCTEMBI
HEPABEHCTB HA YNUCI0BOH NMPAMOH, 3aNUCHIBATH PELUEHUE C MOMOLLLK) CUMBOJIOB.

Mcnonb30Barh HEPABEHCTRA NPH PELUEHUU PA3NMUHbBIX 331a4.

DOyHKUHH

Pacnosnaearb (PYHKUMW H3Y4YEHHbIX BWAOB. [lOKa3blBATH CXEMATUUECKH

PacnooKeHHe HA KOOPAMHATHON MJIOCKOCTU rpadukos PyHKuMid Buaa: y kx, y
=kx — b y=kx, y=ax2 + bx — ¢,y =x3,y = NX, ¥V = X, B 3aBUCUMOCTH OT
3HAYEHUH KOI(PPULIUEHTOB, ONUCHLIBATH CBOMCTBA (DYHKLIMA.

CTpouTh M M300paxkKaTh CXEMATHYECKH rpaukyu KBaapaTH4HbIX (PYHKLKHN,
OMMCHIBATH CBOMCTBA KBAAPATHUHBIX PyHKUMH MO uX rpadukam.

Pacno3HaBath KBaApaTHUHYHO (PyHKLKIO NO (PopMyne, MPUBOAUTE TPUMEPDI
KBAAPATHUHbIX DYHKLMH U3 PeanbHOMN IKN3HU, PU3HKH, FEOMETPUH.

Yucnosbie n0¢/1eA0BATSIBHOCTH H MPOrPECCHH

PaciosHapaTh apu(PMETHHECKYI0O M TEOMETPHUECKYIO [IPOrPECCHU TIpH
Pa3HbIX CNOCO0ax 3alaHus.

BbIOIHATL ~ BEIYMCIEHHS C  HCIIONB30BaHMEM (OPMyI N-ro  4ieHa
apuPMETHHECKON U TEOMETPHYECKOH NPOTPECCHH, CYMMBI IIEPBBIX 11 WICHOB.

M300paskaTe  wieHbl NOCIEAOBATEILHOCTH TOUKAMH HA  KOOPAMHATHOI
MJIOCKOCTH,

Peware 3a1aun, CBA3AHHBIE ¢ YHCIIOBBIMH TOCIEA0BATEILHOCTAMH, B TOM
YMCJIE 38424 U3 PEANBHON JKM3HK (C UCTIOb30BAHHEM KalbKYJIATOPA, LH(POBBIX
TEXHOJIOTUMN ).



TEMATHYECKOE IINTAHHPOBAHUE

7 KIIACC
o Hanmenosann | Koanuecrso uacos JIeKTPOHHDbIE
| e pa3nenoB n (undposbie)
n/ Bcer Koutpoabusr  IIpakrTnueckn
TeM o0pa3oBaTenbHbIe
n 0 e paboTn e paboTnI
NPOrpamMmmsl pecypchbl
Hucna u _
bubnunorteka IHOK
BbIHUCIIEHUA. , 3
25 ] https:/‘m.cdsoo.ru/7f4135b
Pauuonanbhbie 90
uyucna —
Anrebpanaecku BH6JIrHOTeKa LOK )
27 ] https: /m ¢dsoo.ru/7f415b
€ BbIPayKEHHA 90
Vpassenus u budnnorexa LHOK ]
20 ] httos://m.edsoo.m/7f415b
HEpaBeHCTBA 90
Koopnunate! u Butnnorexa IIOK
rpauKku. 24 1 https://m.cdsoo.ru/7f4135b
dyukumun 90
[oRTODEHHE H bubanorexa LIOK
. P 6 1 https://m edsoo.ru/7f415b
oDoDuIeHITe 90
OBLUEE
KOJHUYECTBO
102 5 0
YACOB IO

IMPOTPAMME
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8 KJIACC

N HaumenoBanu | KoauuecTBo wacos JIEeKTPOHHBIE
°
€ pa3aenoB H (uugposbie)
n/ Bcer Kontponsuwm | [lpakTukecku -
TeM 00pa3oBaTe/bHbIE
n 0 e paboTnI e paboTbi
NPOrpaMMbl pecypcesl
Yucna u ~
budnuorexka HOK
BLIYHCJIEHHSA 4
1 15 https /m cdsoo.ru/7f4 | 7af
Keazparusie «
KOPHHU )
Uucna u
BbIMHUCAEHHSI. Bbutnuorexka [TOK
2 Crenensb ¢ 7 https /m cdsoo.ru/7f4 | 7af
LEeJIbIM 8
nokazaTenemM
AnrebpanueckH -
Bbudnuoreka [TOK
. € BBIPa’KEHHS.
3 . 5 1 https.-/m cdsoo.ru/7f4 | 7af
KBazapaTHbiii 3
TPEXHUIIeH )
Anrebpanyecku _
Butmuoreka LIOK
€ BblpaKEHMH.
4 15 ] https:/ m edsgo.ru/7f4 1 7af
Anrebpanuecka "
2 Apobb '
Y paBHeHHA U ;
butnuorexka HOK
HepaBeHCTBA , ,
5 15 1 https://m cdsoo.ru/7f4 | 7af
KBazaparHbie g
VpaBHEHUA '
YpaBHeHHA U
butnuorexa LIOK
HEpPAaBEHCTBA. , :
6 13 https. /m edsoo.ru/7f417af
Cucrembl g
ypaBHEHHHA
VYpasHeHUSs U butnnorexka HOK
7 HEPaBEHCTBA. 12 ] https://m.cdsoo.ru/7f4 | 7af
HepaseHcTBa 8
Dyukuuu. Budnuorexka LIOK
8 OcHoBHbIE 5 https /m edsoo.ru/7f417af
NOHATHSA 3
DvHKLIMH. Budtnuorexa ITOK
9 HucnoBsle 9 https:/‘m.cdsoo ru/7f4 | 7af
byHKUIH 8
10 [ToBTOpenue u 6 1 butnuorexa HOK

obolbmenne

https://m c¢dsoo.ru/ 74 | 7af
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oe

OBIIEE
KOIMYECTBO
HACOB I10O
[TPOIPAMME

102



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

9 KUIACC

Konnuecrso yacos JINeKTPOHHbIE
Ne HaumeHoBanue
(uudposnie)
n/ | pa3aenos w Tem Bcer | KoHTpoJsibH IpaxkTutdeck
o0pa3oBaTte/ibHbIE
n NpPoOrpamMmbl 0 ble padoThl ue paborel
pecypcesl
Yncna u
Bbudmoreka LIOK
BBIYHCJIEHHS .
] . 9 https://m.edsoo ru/714 19
JelicTBUTEIbHbIe
408
L[ )
YpaBHenua u
HEpPaBEHCTBA Butnuoreka LIOK
2 YpaBHenus ¢ 14 1 https://m.edsoo ru/7f419
OIHOH 408
NePEMEHHOM
YpaBHeHHS H )
HeDaBEHCTES Budnuoreka LIOK
3 P ' 14 1 https://m.edsoo.ru/7f4 19
CucreMbr
y dos
ypaBHEHHIi
YpaBHeHUS H Budnuorexa LIOK
4 HEepPaBEHCTBA. 16 1 https://m edsoo.ru/7f419
HepasencTpa d08
Budnuorexka HOK
5 OyHKUMU 16 l https://m cdsoo.ru/7f419
dog
Yucnosbie Bubmuoreka LIOK
6 MOCJIEA0BATENBHOC 15 1 https://m cdsoo ru/7f419
TH do8
[TosTOpenue, ~
oGoBLeHIe Budnuoteka LIOK
7 ' 18 1 https. /m.edsoo.ru/7f419
cCHCTeMaTH3aLs
d08
3HAHWH
OBIIEE KOJIMUYECTBO
JACOBIIO 102 6 0
[TPOIPAMME
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[IOYPOYHOE IINTAHHPOBAHHE IS 7 «b»;7 «B» KIIACCOB HA 2024-
2025 yu.r. Yuurens: boapyxuna O.A,; Ky3ueuosa E.B.

Jdara

Ne ni/m Tema ypoxka Koaunyects
H3YYCHHS

0 4a¢o0B

1 IlonsThe paunoOHanbHOTO YUCIa 1

Apundpmeruueckue 1eHCTBUA C PALIMOHATbHBIMH
4YHCAAMH

ApuipmMeTHyecKHe NeHiCTBHA C paLlHOHAIbHBIMH

LN

YHCJIaMH

ApuipmeTiueckHe 1eHCTBHA C pallHOHAIBHBIMH
YHCJIaMH

Apndmerrueckue 1eHCTBUA C PALMOHATbHbIMU
YHCIaMH

Apudmeruyeckue 1eHCTBHA C pallHOHAIbHBIMH
YHCIAMH

7 BxonHol cpes 3HaHHi

8 CpaBHeHnue, ynopsaao4uBaHUe PaLHOHANBHBIX HHCE

[y pye—y

9 CpaBHenue, ynopsaaouuBaHUe PaLMOHANbHbIX YHCEN.

10 CTenenb ¢ HaTYpATbHBIM MOKA3aTeIeM

11 CTenenb ¢ HaTYpATbHBIM MOKA3aTeIeM 1

12 CTeneHb C HATYPANbHBIM MOKA3ATENEM 1

13 CTeneHb ¢ HaTYpaATbHBIM MOKA3aTeleM 1

14 CTeneHb ¢ HaTYpATbHBIM MOKA3aTeleM 1

Pewienne OCHOBHBIX 33034 Ha APOOH, NPOLEHTHI U3
peanbHOH NPAKTHKU
PelieHne OCHOBHbIX 33134 HA APOOH, NPOLIEHTbI U3
peanbHON NMPAKTHKH

Pewrenyie OCHOBHBIX 3a1ay HA JPOOH, MPOLEHTHI H3
peanbHOH NMpakTUKH

Pernenune ocHOBHBIX 33134 Ha APOOU, NPOLICHTbI H3
peanbHON NPAKTHKH

IIpu3HaKu AETUMOCTH, PA3NOIKEHHS HA MHOKHTETH
HATYPATbHBIX YHCEN

Ipu3Haky AeJHMOCTH, PA3NIOKEHHS Ha MHOKHTENH
HaTypaJbHbIX YUCEN

20

o1 Peanbubie 3aBucumoctu. [lpsimas u obpatHas
MPONOPLUHOHATIBHOCTH

22 PeanvHbie 3aBucumoctu. [1psimas u obparHas |



NPONOPLNOHANbHOCTH

Peanbuble 3aBucuMocTy. [1psimas u obpaTHas

A
23 NPONOPLIHOHAIBHOCTH 1
24 Peanbuele 3aBucuMocTH. [lpsamas u obpaTHas ]
NpPONOPUMOHANLHOCTH
25 Konrpoabhas patora no reme "Paunonanphple yucna" 1
26 bykBeHHBIE BLIPa>KEHHA [
27 Ilepemennrbie. JonycTHMbIE 3HaAUEHHS [TePEMEHHBIX [
28 Dopmynbl 1
29 @opmynbl 1
30 [Ipeobpa3zoBaHue OYKBEHHBIX BBIPAKEHHI, pACKPBITHE i
CKODOK H NpHBeeHHe NMOAO0OHBIX CllaraeMbIX
. ITpeobpazoBaHie OYKBEHHBIX BBIPAXKEHHIA, PaCKpLITHE :
ck00OK U NpUBEIEHUE MOTODHBIX CIAraeMbIX
25 [Ipeobpaszopanne OyKBEHHbBIX BbIPAIKEHWH, PACKPbITHE |
CKODOK W NpUBEAEHHE MOZODHBIX CIAraeMbIX
:3 [TpeobpazoBaHiie OYKBEHHBIX BBIPAXKEHHH, PaCKpPBITHE |
N CKODOK M TpHBeeHHE MOAOOHBIX CllaraeMbIX
34 CBOIiCTBa CTENEHH ¢ HaTYpAJIbHBIM MOKa3aTesieM |
3 CBoOIiCTBa CTENEHU C HATYPAbHbIM MOKA3ATEIEM 1
3 CBoiicTBa CTENEHU C HATYPANbHbIM MOKA3aTENEM 1
37 MHorouniensl 1
38 MuorouneHbl 1
39 CrnoskeHue, BbIHUTAHHE, YMHOKEHHE MHOTOUYIEHOB 1
40 CrnoxeHne, BBIUNTaHHE, YMHOXKEHUE MHOTOUJIEHOB 1
41 CrnoxeHne, BBIUNTaHHE, YMHOXKEHUE MHOTOUJIEHOB 1
42 CrnoskeHue, BbIHUTAHHE, YMHOAEHHE MHOTOYTIEHOB l
43 PopMy bl COKPALLEHHOTO YMHOKEHHA 1
44 DOopMYJIbl COKPAILEHHOTO YMHOXKEHUS 1
45 DopMYJIbl COKPAILEHHOTO YMHOXKEHUS 1
46 @opMy bl COKPALLEHHOTO YMHOKEHHA 1
47 @opMYy bl COKPALLEHHOTO YMHOKEHHA |
18 Pa3noxkeHne MHOTOUJIEHOB Ha MHOXHTEH. !
ITpomexyTOUHBIH Cpe3 3HAHUH
49 PasnoxeHue MHOTOUNEHOB HA MHOKHUTEH 1
50 Pa3noxeHue MHOrOUYIEHOB HA MHOKHUTENH |
51 PazioxeHe MHOTOUIIEHOB HAa MHOXKHTENH l
52 KonrponbHas pabota no teme "Anredpauyeckiie 1




BbIpaKeHua"

YpaBHeHHe, IpaBHJIa NPecOpPa3OBaHHs YPaBHEHUS,

A

> PaBHOCHIILHOCTb YpaBHEHHIT !

54 JluneiiHoe ypaBHEHHE C OHOH NEPEMEHHOMH, pelleHHe l
JINHEeNHbIX YpPaBHEeHUH

55 .Hmiefmoe ypaBHeHmi C OOHOH MEePEMEHHOM, pelueHue |
JINHENHbIX YPaBHEHHI

56 JluHeliHOe ypaBHEHHE ¢ OOHOH NePEeMeHHON, pelleHte 1
JIWHEAHbIX ypaBHEHHI

57 Pewienne 3a1au ¢ NOMOLIBK YPaBHEHHI l

58 Pewienne 3anay ¢ mOMOLUBIO ypaBHEHUI 1

59 Pewienne 3anay ¢ nOMOLUBIO ypaBHEHUIH 1

60 Peluenye 3a1au ¢ MOMOLIBIO YPaBHEHHIH 1

61 JlineiHoe ypaBHEHHE ¢ 1BYMA NEPEMEHHBIMU U €r0 |
rpadux

62 JluneliHOe ypaBHEHHUE ¢ ABYMA NEPEMEHHBIMH H €0 .
rpaduk

63 Cucrema ABYX JTHHEHHBIX ypaBHEHUH C IBYMS 1
TIePEMEHHBIMI

64 Cuctema AByX JIMHEHHbIX YPABHEHHH C ABYMS .
MEePEMEHHbIMU

65 Cuctema AByX JIHHEHHbIX YPABHEHHH C ABYMS .
MePEMEHHbIMH

66 Cucrema ABYX TMHEHHBIX ypaBHEHUH C IBYMS 1
MepeMeHHBIMU

67 Pewenne cuctem ypaBHeHHN |

68 Peluenue cuctem ypaBHeHHH |

69 Pewenune crcrteM ypaBHEHHH |

70 Pewenne crcrtemM ypaBHEHUH 1

71 Pewuenue cuctem ypaBHEHHNA 1

77 Kontponshas pabora no teme "Jluneiinple |
ypaBHEeHUA"

73 Koopawnara TOUKU HA TPAMOI 1

74 YucnoBbie TPOMEKYTKH 1

75 Hucnosbie NpOMEKYTKH 1

76 Paccroanune mexny 1BYMs TOUKAMH KOOPIHHATHOMH |
MPSMO

77 PaccTosnue Mexay NByMs TOUKAMH KOOPIAMHATHOU !

NPSIMOiA




78 IIpamoyronpbHas cucTtema KOOpAMHAT HA NIOCKOCTH 1
79 [IpsAMoyronbHas CHCTeMa KOOPIAHHAT Ha MJIOCKOCTH 1
80 [Ipumeps! rpapHKOB, 3a0aHHBIX GOpMyIaMH 1
81 ITpumepn rpaduxoB, 3anaHHbIX POPMYIAMH 1
82 ITpumepnl rpaduxoB, 3anaHHbIX POPMYyIaAMHU 1
83 [Ipymeps! rpadpHKOB, 3a1aHHBIX GOpMyIaMH l
84 YTenne rpaMKOB peaibHbIX 3aBHCUMOCTEH [
85 Urenune rpadMKOB peanbHbIX 3aBUCHMOCTEHH 1
86 [NonaTre pyHKUHH [
87 I'padyk dyHKIHH 1
88 CgoricTBa PyHKUHIA 1
89 CpoiicTBa QyHKUHIA 1
90 JluneiiHas QyHKLUA 1
01 Jluneiinas QyHkUUA l
92 ITocTpoenue rpaduka NHHEHHON BYHKUHN 1
93 ITocTpoenue rpaduka NHHEHHOH GyHKUHK 1
04 IMpad ik GyHxuHH y =[x| 1
95 IMpad ik GyHxuHH y =x| 1
9% Kontponbhas pabora no teme "Koopaunatbl U )
rpaduxn. @ynkunn"
97 l‘lomope}imi OCHOBHBIX noi-m’mﬁ W METOIOB Kypca 7 1
Knacca, 0000IEeHNE 3HAHUH
o8 [TosTOpeHHE OCHOBHBIX NIOHATHI H METOIOB Kypca 7 1
Kjacca, 00o0lLeHne 3HAHWUH
99 l'IOBToperineF OCHOBHBIX noiurrm‘i W METOJOB Kypca 7 .
Knacca, 00odLeHHe 3HaHHIA
100 [ToBTOpEeHUE OCHOBHBIX MOHATHI H METOMOB Kypca 7 [
Kacca, 0bolIeHye 3HaHIH
101 HMToroseiii cpe3 3HaHUH 1
102 HOBTOpe}thi OCHOBHBIX l'lOilS[Tl‘lﬁ W METOJOB Kypca 7 .
Knacca, 0bobiuieHue 3HaHui
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI PAMME 102




IIOYPOYHOE IINTAHUPOBAHHUE I 8 «b» KJIACCA HA 2024-2025

yu.r. Yunreas boapyxuna O.A,

Ne
n/n

Tema ypoka

Koanuecrs
0 4ACOB

Jarta

H3Y4YEeHHUR

Keanparthbliit KOpeHb U3 4MCna

ITonsatue 00 UPpaUMOHATBHOM YKUCE

ﬂeCHTH‘{HbIe npuﬁnnmemm HPPpAaUHOHAJIBHBIX YHCEJT

ﬂeCHTH‘{HbIe npuﬁnmxemm HPPpAaUHCHAJIBHBIX HYHCC]T

S oh | B W =

JleHcTBUTENBHBIE YHUCIIA

CpaBHenue neiCTBUTENbHBIX YUCE

(CpaBHeHIie neficTBHTENBHBIX YHces. BxonHol cpes
3HaHHIi

ApudmMeTHYECKIH KBAIPaTHBIH KOPEHb

YpaBHenue Buaa x° = a

CpoiicTBa apudMETHHECKHX KBAAPATHBIX KOPHEH

CeolicTBa apudpMeTHIECKUX KBaAPATHBLIX KOpHEH

ITpeobpasopanue 4UCAOBbIX BbIPAMKEHHH,
COAepuALINX KBaAPATHbIE KOPHU
[Ipeobpa3zopaHue 4UCNOBBIX BBIPAIKEHHH,
COAepHALLNX KBaAPATHbIE KOPHH

[1peobpazoBaHiie YHCITOBBIX BBIPaXKEHUH,
coneprkallnx KBaapaTHbIE KOPHU

[Tpeobpa3zoBaHie 4HCAOBbIX BbIPAMKEHHH,
COAepAALINX KBAAPATHbIE KOPHH

CTenedb ¢ LIEIbIM NOKA3aTeNEeM

CrannaprHas 3anich uncina. Pasmepsr o0bekToB
OKPYKAIOILEro MUpA (OT 3I€MEHTAPHBIX YAaCTHII 10
KOCMHHUECKHX 00BEKTOB), IIHTENBHOCTL NPOLECCOB B
OKPYKatolleM MUpe

18
19

CBOHCTBA CTENEHU C LIEJBIM MTOKA3ATENEM

CBOHCTBA CTEMNEHU C LEIbIM [IOKA3ATENEM

20

CBolicTBa CTENEHH C LENIBIM MoKa3aTeeM

21

CBOIICTBA CTENEHM C LIEJIBIM NOKa3aTeneM

22

CBOHCTBA CTENEHU C LEIbIM MTOKA3ATEIIEM

KBanpathbiii TpEX4neH

24

KBangpaTHblil TpExunieH

25

PaznozeHne kBaApaTHOTO TPEXUJIeHa Ha MHOXKUTEH

26

Pasnoxxenue KBaapaTHOTO Tpéaneﬂa Ha MHOZKHTEIH




Konrponbhas padora no temam "KsanpaTtHbie KOpHu

27 |
Crenenn. KpaapaTHbiii Tpexunex”

28 Anredpanyeckas 1podb 1

o JlonyCTHMBIE 3HAYEHHS [TEPEMEHHBIX, BXOOALIHX B |
anreOpaniecKkue BblpaKeHHs

30 JlonyCTUMbIe 3HAYEHUA MEPEMEHHbBIX, BXONSLUHX B '
anrebpaniecKkue BblpakeHUs

31 OcHoBHOE CBOHCTBO anredpanyeckoi ApodH 1

32 Coxpaluenne npodeii 1

33 Coxkpawenne npobeii 1

34 Coxpawenne npobeii 1

15 (CnoskeHHe, BBIYHTaHHE, YMHOXKEHHE U NeJIeHHe |
anredpanveckux apoded

36 CrnoykeHue, BbIMUTAHUE, YMHOAKEHHUE W JeNeHHe |
anrebpandeckux apodei

37 CnoykeHHe, BbIMUTAHUE, YMHOAEHHUE W JeNeHHe |
anrebpandeckux apodei

18 CrnoxeHue, BBIUHTaAHHE, YMHOXEHUE H eJIeHHe I
aJIredPauYecKHx Apooer

14 ITpeobpasoBanue BbIpaXk€HUH, Coneprranmnx |
anrebpaunuyeckue 1podu

40 [Ipeobpa3zoBanue BbIpa:KeHHN, COASPIKALINX l
anrebpaudeckue apodu

Al Mpeobpa3osaHie BbIpAXKEHHIH, CONEpKaLIHX |
anrebpanyeckne Apodu

a2 KonTponshas padora no teme "Anredpan4yeckas |
apodp”

43 KraapatHoe ypaBHeHune 1

44 HenosiHoe kBaapaTHOE YpaBHEHIE 1

45 HenosiHoe kBajapaTHOE YpaBHEHIE 1

46 @opmMyia KOPHEH KBAAPATHOIO YPABHEHHS 1

47 @opMyia KOPHEH KBAAPATHOIO YPaBHEHHS 1

43 DopmyJia KOpHEH KBaApaTHOTO YPaBHEHUS. 1
ITpomMeXyTOUHBIN Cpe3 3HAHUH

49 Teopema Buera 1

50 Teopema Buera 1

51 Pewienye ypaBHeHWH, CBOASUINXCS K KBAIPaTHBIM 1

52 Peurenye ypaBHeHWH, CBOASUINXCS K KBAIPATHBLIM 1

53 IIpocreiimue npodHO-palHOHATBHBIE YPABHEHHS 1




54 ITpocrefilumne npobHO-paLMOHANbHBIE YPABHEHMS
55 PelueHne TEKCTOBBIX 3a1a4 C MOMOIIBK) KBaJPaTHbBIX
) ypaBHEHHi

56 PelueHne TEKCTOBBIX 3aa4 ¢ MOMOIIBK KBaJPaTHbIX
YPaBHEHWH

57 Konrponbhas patora no reme "Kpanparhbie
ypaBHeHus"
JlunHeiiHOe ypaBHEHHE ¢ IBYMS MEPEMEHHBIMH, €ro

58 rpaHK, MPHMEPHI PELUEHHS YPaBHEHHI B LNbIX
4HCIax
JIMHelHoe ypaBHEHHE ¢ JBYMSA NEPEMEHHBIMH. €0

59 rpaduK, OpUMepbl PELIESHHSA YPABHEHHH B LIENbIX
4HCnax
JluneiiHoe ypaBHEHHE ¢ 1BYMA NEPEMEHHbIMH, €0

60 rpadk, MPUMEPbI PEIIEHHA YPABHEHHIH B UENbIX
uHCIax

61 Pelenne cucrem IBYX JIHHEHHBIX YPAaBHEHUH C
JBYMS NIEPEMEHHBIMH

62 Pemenne cuctem AByX TMHEHHbIX YPABHEHHH C
JABYMA NEPEMEHHBIMH

63 Pewenue cucTem ABYX NMHENHbIX YPABHEHHH C
JBYMS TIEPEMEHHBLIMU

4 [lpumepsl pelieHys CHCTEM HEITHHEHHBIX YPaBHEHUH

© C IBYMS$ TIePEMEHHBIMU

65 [Tpumepbl pelUEHNs CUCTEM HENHHEHHBIX YPaBHEHHH
C ABYMS EPEMEHHbIMH
I'patbuyeckasn HHTEpNIpETaLHA YPABHEHHSA C IBYMSA

66 NEPEMEHHBIMH H CUCTEM JIHHEHHbBIX YPABHEHHH ¢
JABYMS TIEPEMEHHBIMU
[Mpadmueckas UHTEPNpeTaLllid YPABHEHHS C ABYMS

67 MePEMEHHBIMU U CHCTEM JIMHEHHBIX YPaBHEHUH ¢
JABYMSA TNePEMEHHBIMU

- Penienne TeKCTOBBIX 3a0a4 C MOMOLUBIO CHCTEM
ypaBHEHHH

69 PeureHne TeKCTOBBIX 3a1ad C MOMOLIBI CUCTEM
ypaBHEHUH

- Pelrenne TekCTOBBIX 3a/]a4 ¢ IOMOILIBI CUCTEM
ypaBHEHHIH

71 Yucnosble HEPABEHCTBA M UX CBOHCTBA

72 Yucnosble HEPaBEHCTBA M UX CBOHCTBA




HepasencTso ¢ 0aHONH NepeMeHHOIt

JluuHeiiHble HEPAaBEHCTBA C OIHOH NMEePEMEHHOH U HX

74 1
pelieHHe

75 JluHeiiHble HEPAaBEHCTBA C OIHOH NMEPEMEHHOH U HX l
pelienne

76 JIMHeiHble HEPABEHCTBA C OJAHON NEPEMEHHON U UX l
pelienue

77 CuHcTeMbl THHEHHBIX HEPABEHCTB C OIHOH |
MEePeMEHHOI H WX pelLIeHHe

78 CHcTeMbl THHEHHBIX HEPABEHCTB C QIHOH |
NEePEMEHHOIT U X pelleHre

19 Cuctemsbl JIleeﬁHblx HEPABEHCTB C ONHOH l
NEePEMEHHON U NX pellieHre

20 H3o0parkeHHe peleHHs THHEeHHOr0 HepaBeHCTBa U 1
HX CHCTEM Ha YHCJIOBOH npsaMoi

81 HM3o0paxeHne pelieHHs THHEHHOrO HepaBeHCTBa U |
UX CHCTEM Ha YUC/IOBOH NPAMOIi

g2 Kontponehas pabora no remam "HepaseHcTBa. |

- CuCTeMb] yPaBHEHHI"

83 [MouaTHe GyHKUHU ]

g4 ObnacTb onpeneseHus H MHOXECTBO 3HaUeHHH i
byHKUMH

85 Cnocobbl 3aaaHus QyHKUHA 1

80 Npaduk pyHkunu 1

87 CoiicTa pyHKLMH, UX OTOOpaXeHHe Ha rpadHke ]

88 Urenue u noctpoeHue rpadukos GyHKUMEH |

20 [Tpymepbt rpaduKoB GYHKLHH, OTPAKAOLINX |
peanbHBIE NIPOLECCHI

90 DyYHKLHH, OMHCHIBAIOLLNE MIPSMYIO 11 0OpaTHYIO 1
MPONOPUHOHAIbHBIE 3aBHCHMOCTH, X rpadukH

a1 I"'unepbona 1

92 I'nnepbona 1

93 I'paduk dyukmn y = x> 1

o4 I'padvk pyHkumu y = x> 1

95 OyHkuun y =x2 y = x* y = Yx, y = |x[, rpaduyeckoe ]
pelIeHHe YPABHEHWIT U CHCTEM yPaBHEHHI

9% Oyukuun y =x% v = x*, y = VX, y = [x[; rpadudeckoe ,
pelieHne YPABHEHHI H CHCTEM YpaBHEHHI

47 IToBTOpEHNE OCHOBHBIX NMOHATHI U METOIOB KYPCOB 1




7 1 8 xnaccos, 0000WeHue 3HaHni

IloBTOpEHHE OCHOBHBIX MOHATHIT H METOI0B KYPCOB

I)S o B '
7 u 8 knaccos, 0OO0IIEHHE 3HAHUH

99 IloBTOpEHHE OCHOBHBIX MOHATHI H METOI0CB KYPCOB l
7 u 8 xnaccos, 000Owenue 3HaHNH

100 IlopTOpEHME OCHOBHBIX NIOHATUI U METOJ0B KyPCOB ]
7 u 8 xnaccos, 0000ueHHe 3HAHNH

101 Hrorosbiii cpe3 3Hanui 1

102 IloBTOpEHHE OCHOBHBIX NMOHATHH H METOIOB KYPCOB 1

7 u 8 knaccoB. 0000LIEeHe 3HAHHTH

OBUIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME
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HOYPOUYHOE IINTAHUPOBAHHUE JIUIA 9 «b» KJIACCA HA 2024-2025
yu.r. Yuuteas Boapyxuuna O.A.

No
. Hara
n/ Tema ypoka KoanvecTs
U3YUEeHHsI
n 0 UaCcoB
1 [IoeTOpenue 1
2 IlosTopenue "Pewenue ypaBHeHuin" |
3 IToBTopenue. "PelieHne KkBanpaTHblx ypaBHEHUNA" 1
4 [NoeTopenue "Teopema Buera" 1
5 BxomHoi# cpes l
6 Hepasencrpa nepBoil CTENEHH € OAHUM HEU3BECTHbBIM 1
v Hepasenctpa neppoii CTENEHH C OAHUM HEU3BECTHBIM 1
g [Tpumenerue rpadKkoB K PELIEHUIO HEPABEHCTB NEPBOK .
CTEMEHU C ONHUM HEU3BECTHBIM
9 JluHeliHbIE HEPABEHCTBA C OJHUM HEU3BECTHBIM 1
10 JluHeiinble HepaBEeHCTBA C OJHUM HEH3BECTHbBIM l
1 CUCTEMBI TUHENHDBIX HEPABEHCTBA C OJHUM HEH3BECTHbIM 1
12 CHCTeMbI TMHEHHBLIX HEPABEHCTB C OTHUM HEH3BECTHBIM 1
13 HepaseHcTsa, conepralliie HEH3BECTHOE MO 3HAKOM MOIYJIS 1
14 HepaBeHCTBa, Comepxallle HEH3BECTHOE MO 3HAKOM MOIY IS l
15 JIluHeliHble HEPABEHCTBA C OJHHM HEH3BECTHbBIM 1
16 | IlonaTne HepaBeHCTBA BTOPON CTEMEHH C OZIHHM HEN3BECTHDIM ]
HepaseHcTBa BTOPOIi CTEMEHU C MONOKUTEITbHBIM
7| qucxpumunantom l
HepapencTBa BTOpOIi CTENEHH € OTPHLATENbHbBIM
18 | quckpumunanTom L
HepaseHcTBa BTOPOIi CTEMEHU C AUCKPUMUHAHTOM. PABHBIM
10 Hym0 HepaBeHCTBa, CBOOSIHECS K HEPABEHCTBAM BTOPOLT 1

20

CTETSHHU

Kontponshas pabota Nel no teme «HepaseHcTsa»




Meton untepsanos

21
57 | Pewienne paunonaibHblX HEPABEHCTB
23 Pelienne palHOHAIbHBIX HEPaBEHCTB
54 | CHCTeMbI pallHOHAILHBIX HEPABEHCTB
25 | HecTporue pauuoHanbHble HEPaBEHCTBA
26 | HecTporne pauMoHanbHbie HEPaBeHCTBa
27 Kontpoabhas pabora Ne2 nmo teme «PauuoHanbHble HEPABEHCTBAY
28 Peluenne 3an1aHHni Ha HepaBEHCTBA
29 | PelugHne HEPaBEHCTB METOIOM HHTEPBAJIOB
30 | Ceoiicrea u rpadpuk pynkmmu  v=x",x20
31 Cpoiicta n rpadux dynkuun v =x",x20
_u2m _ L2ml

32 | Cpoictsa n rpaduxu Gyskuuii =~ ¥ =
33 [NouaTue xopus cteneny n. KOpHH U€THOH W HEUETHOH cTeneHel
34 [lonaTtue xopHa crenenu n. KoOpHU Y€THOH H HEYETHOH CTeneHeH
35 ApupmeTiyecknil KOpeHb CTENEHH n
36 ApudmeTuyeckuil KOpeHb cTeneHy n, TecT.
37 CBoOliCTBa KOPHEii CTEMEHH N
38 OyHKIUS Y — Vx (x 2 0)

Kopenb cTenenu n u3 HatypanbHoro yicna. HMppaunoHaneHbie
39 | ypasuenns
40 Kontponenas pabora Ne3 no Teme «KopeHb cTenenu n»
41 [ToHsiTHE YHCTOBOH MOCTENOBATEIbHOCTH
42 | IloHATHE YHCIOBOH MOCNENOBATENBHOCTH
43 | CBOHCTBA 4HCNOBBIX MOCIEAOBATENbHOCTEH
44 ITonsaTue apudmeTHHECKOI MPOrPECCHH

45

CyMMa n nepBbIX 4IeHOB apH(pMeTUUeckoil nporpeccHu




Kontponbhas paGora Ned no teme «Apudpmerrueckast

46 nporpeccus»

47 [IoHsATHE reOMETPHYECKOH MPOrPecCHH

48 [loHsATHE reOMEeTPHYECKOH MPOrpPecCHH

49 CymMma n nepBbIX Y4IEHOB Mr€OMETPHUYECKOM NPOrpeccumn

50 Becxoneuno yObiBalOlias reOMeTPUUECKas MPOTPeccust
KontponbHas padota Ne5 no Teme «I eoMeTpuyeckas

51 NpOrpeccus»

52 IlonsiThe yrina

53 I'paaycHas mepa yraa

54 I'panycHas mepa yrna

55 PanuanHas mepa yria

56 Panuannas mepa yria

57 Pannannas mepa yroa. Tecr

58 OnpegeneHne CUHYCa M KOCHHYCA yria

50 OnpegeneHne CUHYCa U KOCUHYCA yria

60 | Onpenenenvie cuHyca U KOCHHYCa yriia

61 OcHoBHbIe GOPMY b 17151 SINA M COSAL

62 | OcHoBHbIE POPMYbI 11 SINCAL H COSCL

63 | OcHOBHBIE QOPMYITBI IS SINGL H COSQL

64 | OcHoBHbIe Gopmynbl 11 sina v cosc.. CamocToATenbHas padoTa.

65 Tanrenc u koTanresc yria

66 Tanrenc v koTanresc yria
Kontponbhas pabora Ne6 no Teme «CHHYC, KOCUHYC, TAHTEHC M

67 KOTaHTeHC yriia»

68 KocuHyC CyMMBI M KOCHHYC Pa3HOCTH ABYX YIJIOB

69

Kocunye cyMMBbl 1 KOCHHYC Pa3HOCTH ABYX YIJIOB




Kocunnyc cymmbl U KOCMHYC PA3HOCTH ABYX YIJIOB

70
CamocrosaresbHas padoTta « KOCHHYC CYMMBI H KOCHHYC Pa3HOCTH
71 IBYX YIJIOBY
72 | ©OpMYyJIbI 17151 IOTIONIHUTENBHBIX YTJIOB
73 | Kocunyc cymMbl 0 KOCHHYC PA3HOCTH IBYX YIJIOB
74 | POPMYbl ANA AONOAHHTENBHBIX YIIOB
75 | CuHYC CyMMbl M CHHYC Pa3HOCTH ABYX YIJIOB
7¢ | CHHYC CyMMBI  CHHYC Da3HOCTH JIBYX yTJIOB
77 | CyMMa H pa3HOCTbL CHHYCOB H KOCHHYCOB
78 | POpMyIBl NN1s ABOHHBIX U MONOBUHHbBIX YI/IOB
79 | [IpousseneHune CHHYCOB H KOCHHYCOB
g0 | [lpousseneHne CHHYCOB H KOCHHYCOB
KontponbHas pabota Ne7 o TeMe « TpHroHOMeTpUYeCcKHe
8L | hopmynsm
82 PewieHue 3a0aHunii Ha TPUrOHOMETPHUECKHE DOPMY.IbI
83 ABCONIOTHAS NOTPEHOCTE NPUOITHIKEHUS
g4 | OTHOCHTENBHAA NOTPEIIHOCTD MPHOTHIKEHHS
g5 | Crocolel npeacTapneHus 4HCAOBbIX JAHHBIX
g6 | XapaKTepHCTHKH YHCJOBbIX TaHHBIX
g7 | 3anauu Ha nepebop BCEX BO3MOXHBIX BAPHAHTOB
gg | KomOunarophbie npasunia
80 [lepecTtanoBku
op | Pasmemenns
91 Coueranus
g2 | Cryuaiinbie coObITHSA
93 BeposaTHOCT CyyaliHOTO COOBITHS

04

CyMMma, NpOU3BEIEHHE H PA3HOCTD CIYHANHBIX COOBITHI




95 Cymma, npon3BeaeHue W pa3HOCTb CYYaiHbIX COObITHH

96 HecosmecTbie cobbitua Hesasucumele codbiTua

97 YacToTa ciayyaiiHbIX COOBITHH

98 Kontponbhas patora Ne8 no teme « Teopus BepOATHOCTEH!,
KOMGMHaTOPMKa H CTATUCTHKA»

99 ITosTopenue kypca anrebpel 7 — 9 knaccos. Ilonrotoska k OI' 2

100 | IlosTOpenue kypea anrebpel 7 — 9 knaccos. IToaroroska k OI'D

101 | IlosTOpenue kypea anrebpol 7 — 9 knaccos. IToaroroska k OI'D

102 | IloBTOpeHue kypca anrebpsl 7 — 9 knaccos. [NoaroToska k QI

OBUIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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