


MHNOACHUTEJBHASA 3AIINCKA

Anrebpa sBISIETCS OJHUM U3 ONMOPHBIX KypCOB OCHOBHOTO O0IIEro 00pa3oBaHMs: OHA 00ECIeUrnBaET U3yUCHUE APYTUX
JUCIMIUIMH KaK €CTeCTBEHHO-HAYYHOIO, TaK U TYMaHHUTAapHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO I TMPOIOJKEHUS
oOpa3oBaHMsI U Ui NMOBCEIHEBHOM >XM3HU. PazButHe y OOyyaromuxcs HAy4yHBIX MNPEJCTABICHUNH O MPOUCXOXKICHUU U
CYILIHOCTHU anreOpanyeckux aOCTpaKlMii, cioco0e OTpa)KeHUs] MaTeMaTHUYECKON HAyKOH SIBIIEHUH U MPOLIECCOB B MPUPOJE U
oOlLIecTBe, poJii MATEMATHYECKOTO MOJEIUPOBAHUS B HAYYHOM INO3HAHWU U B MPAKTUKE CHOCOOCTBYET (HOPMHUPOBAHUIO
HAay4YHOI'O MHUPOBO33PEHHUS M KAuye€CTB MBIIUICHUS, HEOOXOAUMBIX JJIsl aJaNTalid B COBPEMEHHOM LH(PPOBOM OOIIECTBE.
N3yuenue anreOpbl oOecrieyMBaeT pa3BUTHE YMEHUS HAOII01aTh, CPaBHUBATH, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJIEHUS, CHOCOOHOCTH apryMEHTHMPOBAHHO OOOCHOBBIBATh CBOU JIEWCTBHUSA, BBIBOJbI, (POPMYJIUPOBATH
yTBepxAcHU. OCBOEHHE Kypca aJireOpbl 00eCcTIeYnBaET Pa3BUTHE JJOTUYECKOTO MBIIIJICHUS 00YUYaOIUXCs: OHU UCIIONb3YIOT
JNEAYKTUBHbIE M WHAYKTHUBHBIE pacCyXAeHHUs, 0000IIeHHe W KOHKpPETU3allMio, adCTparupoBaHue U aHajoruto. OOyudeHue
anredpe mpeanoiaraeT 3HaYUTENbHbBIA 00bEM CaMOCTOSITENIbHON JEATEIbHOCTH O0YyYaroUuIuXcsl, IO3TOMY CaMOCTOATEIbHOE
pelieHue 3a7a4 00y4arImuMUCs SBISETCS peanu3alei 1esTeIbHOCTHOIO MPUHIINIIA O0yYEHUSs.

B crpyktype mporpaMmbl yueOHOro kypca «Ausrebpa» yriiyOJ€HHOTO H3Y4YEHHS OCHOBHOE MECTO 3aHHMAlOT
COJIEpKaTeIbHO-METOANYECKHE JHUHUK: «Yucna ©  BBIYUCIEHUS», «AlreOpanueckue BBIpAXKEHUsD», «YpaBHEHUS W
HepaBeHCTBa», « DyHkuumn». Kaxnas U3 3Tux coaepKaTeabHO-METOAUYECKUX JIMHUN pa3BUBAETCS HAa MPOTSKEHUU TPEX JIET
M3Yy4YEeHUs Kypca, B3aUMOJIEUCTBYS C IPYTUMU €ro JUHUAMH. B Xo7e n3ydyenus Kkypca o0ydarommumMcest IpUXOAUTCS JIOTHUECKH
paccyXaaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B CBS3M € 3TUM B mporpaMMmy yueOHOro Kypca «Anredpa»
BKJIFOUEHBI HEKOTOPBIE OCHOBBI JIOTUKH, TPEICTABICHHbIE BO BCEX OCHOBHBIX pa3/eliax MaTeMaTH4YeCKOro oOpa3oBaHMs U
CIIOCOOCTBYIOIIIME OBJIAJCHUIO OOYYAIOIIMMUCS OCHOB YHHUBEPCAIBHOTO MaTeMaThyeckoro s3bika. CojepkaTrenbHOu u
CTPYKTYPHOM 0COOEHHOCTBIO YUeOHOTO Kypca « Anredpay sBIISIETCS €r0 MHTETPUPOBAHHBINA XapaKTep.

Conepxxanue nuHuM «Yucaa W BBIUMCICHUS» CIY)KUT OCHOBOM IJisl JajdbHEWIIEro W3y4YeHHs] MaTE€MaTHKH,
CHOCOOCTBYET Pa3BUTHIO Y O0YUAIOUINXCS JJOTHYECKOTO MBIIIIEHUS, (JOPMUPOBAHUIO YMEHUS TOJIB30BATHCS AITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIs MOBCEAHEBHOW KM3HU. Pa3BUTHE MOHATHSA O YHCIIEe Ha
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YpPOBHE OCHOBHOI'O 00IIero 0Opa30BaHMs CBSI3aHO C PAlMOHAIBHBIMU W UPPALMOHAIBHBIMUA YHCIaMH, (HOPMUPOBAHUEM
MPEJICTaBICHUA O JIEHCTBUTEIBHOM YHKCie. 3aBEpIICHHE OCBOCHHS YMCIOBOM JIMHUU OTHECEHO K CpelHeMy O0IIeMy
00pa30BaHUIO.

ConepxaHue ABYX aireOpanueckux JHHUM — «AJreOpandeckue BBIpAXKEHUS» U «YPAaBHEHHUS U HEPABEHCTBA»
CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIMXCS MaTEMaTHYECKOTO ammapara, HeoOXOJMMOIro JUisl pelieHus 3ajad
MaTEeMaTUKH, CMEXHBIX MPEIMETOB U OKpyKaroleil peasbHOCTH. Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs Y4YCOHBIN
Marepuall TPYNIUPYETCs BOKPYT pallMOHATIBHBIX BbIpaXXeHUM. AnreOpa AEMOHCTPUPYET 3HAUCHUE MATEMATHUKU KakK S3bIKa
JUISl TIOCTPOCHUSI MAaTEMAaTUUYECKUX MOJICJICH, ONKMCaHus MPOIECCOB U SIBJICHUI peaibHOTO MUpa. B 3agaun oOyueHus anredpe
BXOJISIT TaKXKe JalbHEHIIee pa3BUTHE aJTOPUTMUYECKOTO MBIIIICHUSI, HEOOXOUMOTO, B YaCTHOCTH, IS OCBOGHHUS Kypca
uH(OpMATUKU, U OBJIAJICHUE HABBIKAMU JIEIYKTUBHBIX paccyxieHuid. [IpeoOpazoBanne CUMBOIBHBIX (OPM CIHOCOOCTBYET
Pa3BUTHIO BOOOPAKEHMU S, CHOCOOHOCTEHM K MaTeMaTHY€CKOMY TBOPYECTRY.

Conepxanue GyHKIMOHAIBHO-Tpa)UUECKON JTUHUN HAIIEJICHO Ha MOJyYeHHe 00yJaromMUMUCs 3HaHUM 0 (PYHKIUAX Kak
BOKHEHIIIEH MaTeMaTHYEeCKON MOJENH JIJIsi ONMCAHMsI M UCCIIE0BaHUs PA3HOOOPAa3HbBIX MPOLIECCOB U SIBJICHUN B MPUPOAE U
obOmectBe. HM3ydeHue wmatepuana CrmocoOCTBYET pa3BUTHIO Yy OOyYarOIIUXCS YMEHHUS HCIOJIb30BaTh Ppa3InYHbIC
BBIPA3UTEIIbHBIE CPENICTBA SI3bIKA MAaTEMaTUKU — CIIOBECHOTO, CHMBOJIMYECKOTrO, rpaduyecKoro, BHOCUT BKJIaJ B
(hopMupOBaHUE NMPEICTABICHUN O POJIM MATEMATUKU B Pa3BUTHH [TUBWIN3AIUU U KYJIbTYPHI.

VYriyOnéHHbIN Kypc anreOpbl XapakTepU3yeTcsl U3y4eHUEM JOMOTHUTEIBHOTO TEOPETUYECKOTO alapara u CBI3aHHbBIX
C HAM METOJIOB pelieHus 3a1a4. Anreopa sSBISETCS SI3bIKOM JIJISl OMMCAHUS OOBEKTOB M 3aKOHOMEPHOCTEH, CITY’KUT OCHOBOM
MaTeMaTU4ecKoro MojenupoBanus. [Ipu 3ToMm camu 0OBEKTH MAaTEeMAaTHYECKHX YMO3AKIIOUEHUN M TPHUHSTHIC B airedpe
MpaBujia UX KOHCTPYUPOBAHUS CITIOCOOCTBYIOT (POPMUPOBAHUIO YMEHUI OOOCHOBBIBATH M JOKA3bIBATh CYKICHHS, Pa3BUBAIOT
MaTeMaTUYECKYI0 HHTYHUIINIO, KPATKO M HATJISIIHO PACKPHIBAIOT MEXAHU3M JIOTHYECKHUX MMOCTPOCHUHN U y4aT UX MPUMEHEHHUIO.
Tem campiM anrebpa 3aHMMaeT OJHO U3 BEAyIIMX MeCT B (OPMUPOBAHUM HAYYHO-TECOPETUUECKOTO MBIIIJICHUS
00yJaroIxcs.



CornacHo ydyeOHOMY IIaHy B 7-9 Kilaccax u3ydaeTcsi yueOHBIM Kypc «Anredpa», KOTOPbIA BKIIOYAET CIETYIOIIUE
OCHOBHBIC pa3fieibl coAepKaHus: «Uncia u BEIYUCICHUS, «ANreOpandecKiue BhIPpAKCHHS», « YPaBHEHUS U HEPAaBEHCTBAY,
«DYHKIUN.

Ha u3ydenue yuebHoro kypca «Anredpa» orBoautcs 408 yacos: B 7 kinacce — 136 1acoB (4 yaca B HeJien0), B 8 Kiiacce
— 136 gacos (4 yaca B Hefeno), B 9 kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COIEPXAHUE OBYYEHUA
7 KIIACC

Yucsia v BBIYMCIEHUSA

Pammmonansubeie uyucna. CpaBHEHHE, YNOPSAOYMBAHUE M apuPMETUUECKUE NEUCTBUS C PANMOHAIBHBIMU YHCIIAMH.
Uucnosas npsiMasi, MOIyJIb YUCIIA.

CreneHb ¢ HaTypaJabHBIM NTOKA3aTEJIEM U €€ CBOMCTBA. 3allUCh YUCIIA B JECATUYHON MO3UIIMOHHON CUCTEME CUHUCIICHHUS.

Pemienune TeKCTOBBIX 3a7a4 apupMeTuueckuM crocobom. Perienne 3a1a4 U3 peaibHOM MPaKTUKKU HA 4acTH, Ha JIpooOH,
Ha MPOIEHTHI, TPUMEHEHNE OTHOILLICHUI U IPOTIOPIMNA IPYU PEIICHUH 3a/1a4, pEIIeHUE 3a/1a4 Ha ABUKEHUE, pa0O0Ty, MOKYMKH,
HaJIOTH.

JenumocTs 1enbix unces. CBOMCTBA JSIMMOCTH.

IIpoctbie U cocTaBHble yuciaa. YEéTHble U Heu€THbIEe uuchaa. [IpuzHaku nenumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11.
[Ipu3HaKK 1ETUMOCTH CYMMBI U IPOU3BEACHUS 1IEJIbIX YUCEN MPU PEUICHUH 3a7a4 C MPAKTUYECKUM COACPKAHUEM.

HaunOonpumnii o0mmiA nenuTens U HaMMEHbllee O0Ilee KpaTHOE ABYX 4ucen. B3auMHO mpocTeie uncia. AIropurm
EBxmmna.

Jenenue ¢ octaTkoM. ApudMeTHYECKHE OTIepallii HaJl OCTaTKaMHu.

AJure0panvecKue BbIPAKEHUA

BripaxkeHre ¢ mnepeMeHHbIMU. 3HAUCHHE BBIPAKEHUS C TMepeMeHHbIMU. [IpencraBiieHHE 3aBUCUMOCTH MEXKITY
BEJIMYUHAMU B BUJIC (POPMYJIBI.

ToxnectBo. ToxnecTBeHHBIE MPe0Opa30BaHUS ANTeOpandecKuX BhIpakeHUi. Jloka3aTeabrCTBO TOXKIECTB.

Onnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJJHOWICHA.

Muorounenbl. MHOTOUJIEH CTaHAapTHOTO BUa. CteneHs MHOrousieHa. ClioKeHue, BBIUMTAHUE, YMHOKEHUE U JEJICHUE
MHOTOWIeHOB. [IpeoOpa3zoBanue 11e10r0 BeIpakeHus: B MHOrowieH. KopHu MHOrousiexa.



@®opMyJIbl COKPAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBbl U KBaJpaT Pa3HOCTH ABYX BBIPAXKEHHH, KyO CyMMbI U KyO
Pa3HOCTH ABYX BBIPAQKEHUM, Pa3HOCTb KBAJAPaTOB JBYX BBIPAXEHUW, MPOU3BEICHUE PA3HOCTH U CyMMBI JBYX BBIPAXKCHUU,
CyMMa U Pa3HOCTh KyOOB JABYX BBIPAKCHUIA.

Pa3no)xeHne MHOrou1€Ha Ha MHOKUTENN. BbhiHECEHHE 00IIET0 MHOXKUTENS 32 CKOOKU. MeTo ] rpyIupOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBaenue ¢ ogHoil nepemeHHOM. KopeHnb ypaBHeHus1. CBOMCTBA YpaBHEHUN C OJHON NEpPEMEHHON. PaBHOCUIBHOCTD
YpPaBHEHHU. YpaBHEHUE KaK MaTEMaTUUECKAsI MOJEIb PEATbHON CUTYaLIHH.

JIuHelHOE ypaBHEHME C OJHOW INEpEMEHHOW. UHCIIO KOpHEN JMHEWHOTO ypaBHEHHMs. PelleHue TEeKCTOBBIX 3a1ad C
ITIOMOLIBIO JINHEVHBIX ypaBHEHMM. JIMHEHOE ypaBHEHHUE, COIEpIKAILEe 3HAK MOTYJIS.

VYpaBHeHHE C JByMsl MEPEMEHHBIMU. ['papuK JTMHEMHOro ypaBHEHUs C JByMs NepeMeHHbIMU. CHCTEMBbl JIMHEHHBIX
ypaBHEHUH ¢ IByMs NepeMeHHbIMU. [ paduueckuii MeTo peleHus CUCTEMbl TUHEHHBIX YPaBHEHUN C IByMs IEPEMEHHBIMHU.
Pemienne cucteM NUMHENHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU METOAOM IOJACTAHOBKM M METOAOM ciokeHus. Cucrema
JBYX JINHENHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU KAK MOJENb PEAIBHON CUTYAIUH.

DOyHKUUHA

Koopannara Touku Ha npsamoi. Yucnosele poMexKyTKU. PaccTossHue Mex 1y 1ByMsl TOUKaMU KOOPIMHATHOU MPSIMOM.

[IpssmoyronbHas cucrema KoopAauHaT. AOcuucca M OpAMHATa TOYKM HA KOOPAMHATHOW I1ockocTH. Ilpumepst
rpaukoB, 3aJaHHbIX (popmysiamMu. UTeHne rpapukoB peanibHbIX 3aBUCUMOCTEM.

@OyHKIMOHANBHBIE 3aBUCUMOCTH Mexay BennunHamu. [lonstue (ynkumu. OyHKIUS Kak MaTeMaTHUecKas MOJENb
peanpHOTO TIporiecca. OOnacTh ompeneneHuss W obOnacth 3HadeHud Gyuknuu. CrocoObl 3amanus ¢QyHkiuu. [padux
¢bysakun. [ToHATHS MaKkCUMyMa 1 MUHUMYMa, BO3pacTaHus U yObIBaHUS HA MIPUMEpPaX PeasIbHbIX 3aBUCUMOCTEH.

Jlunetinas ¢yskuus, e€ cBoiictBa. ['paduk nuHeiHoW ¢yHkumu. ['padux dynkmum Yy = |X|. KycouHo-3amaHHBIC
(GyHKIUU.

8 KUIACC



Yuciaa 1 BBIYUCTCHUSA

KBanpaTtHble kopHH. ApuMeTHUeCKUl KBaJpaTHBIH KOPEHb M €ro cBOMcTBa. lloHATHE WpPpaAlMOHATBLHOTO YHUCIA.
JleiictTBus ¢ HppauuoHAIbHBIMU yucinamu. CBoHcTBa JEWCTBUM C UppaldOHANbHbIMH unciaamMu. (CpaBHEHHE
UPPALMOHAIBHBIX YHCEIL.

IIpeacraBineHuss O pacIIMPEHUSAX YHMCIOBBIX MHOXECTB. MHOXECTBA HAaTypPaJIbHBIX, LENbIX, PalHOHAIbHBIX,
NEeNUCTBUTENBHBIX yucell. CpaBHEHME ynces. YMCIOBbIE IPOMEKYTKU.

HenictBuss ¢ ocrarkamMu. OcrtaTku creneHed. [IppuMeHeHne OCTAaTKOB K PEIICHUI0 YPAaBHEHWW B LEJBIX YHUCIAX H
TEKCTOBBIX 3a]1a4.

Pa3mepbl 00bEKTOB OKPYXKAIOLIETO MUPA, IITUTEILHOCTD MIPOLIECCOB B OKpY KaroiieM Mupe. CTaHAapTHBIM BUJ YKCTIA.

Aure0panvecKue BbIPAKCHUSA

AnreOpaunyeckass aApoOb. JlONMyCTUMBbIE 3HAYEHHUS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX BbIpakeHUsAX. OCHOBHOE
CBOMCTBO anreOpandeckoi apodu. CiokeHHe, BRIUUTAHUE, YMHOXKEHUE U JCJICHUE alreOpandeckux ApoOei. Broinenenue
L[EJI0M YacTu anredpanyeckon apoou.

PanmonanbeHbie BoipaxkeHus. Tox1eCTBEHHBIE TPEOOPa30BaHUS PALIMOHATBHBIX BHIPAKEHUH.

JlomycTuMble 3HAUE€HHUS TEPEMEHHBIX B BBIPAXKEHHSX, COJACpXKAIIMX apu(METUYeCKUEe KBaJpaTHbIE KOPHH.
ToxaecTBeHHbIE TPEOOPa30BaHUs BEIPAXKEHUM, COAepKaIMX apu(PMETUUECKHE KBaIpaTHbIE KOPHHU.

Crenenb ¢ LenbIM MoKa3aTesaeM U e€ cBoiicTBa. [Ipeobpa3oBaHue BbIpaKEHUM, COIEpKAILIUX CTENIEHH.

YpaBHeHUS U HEPABEHCTBA

KBanparnoe ypaBHenue. ®Dopmysia KOpHEW KBaApaTHOro ypaBHEHUA. KoOanyecTBO JEHWCTBUTEIBHBIX KOPHEHN
KBaJIpaTHOTO YypaBHEHMs. Teopema Buera. YpaBHEHUs, CBOJWMBIE K JIMHEMHBIM YPAaBHEHUSM WM K KBaJIpPaTHbIM
ypaBHeHUSAM. KBagpaTHOE ypaBHEHUE € TapaMeTpOM. PellleHre TEKCTOBBIX 3a/1a4 ¢ MTOMOIIbIO KBAIPATHBIX YPABHEHUM.

JpoOHo-panmoHaibHble ypaBHeHUsl. PemeHune apoOHO-pallMOHAIBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3ajady C
MOMOUIBIO APOOHO-pAlIMOHATIBHBIX YpaBHeHHM. [ padnueckas MHTepnpeTalus ypaBHEHUH C IByMS IEPEMEHHBIMHU.

Yucnosble HepaBeHCTBA. CBOKCTBA YUCIIOBBIX HEPABEHCTB.



HepaBenctBo ¢ nepemenHoi. Ctporue u HecTporue HepaBeHCTBa. CIOKEHHE M YMHOKEHHE YHCIIOBBIX HEPABEHCTB.
OueHnBaHue 3HAYEHUS BhIpakeHUs. J[0Ka3aTeIbCTBO HEPABEHCTB.

[loHATHE O pElIEHMM HEPABEHCTBA C OAHOM IEpeMEHHOM. MHOKECTBO pElICHWH HEpPaBeHCTBA. PaBHOCHIIbHBIE
HEPaBEHCTBA.

JIuHEeHOE HEPABEHCTBO C OJHOM IEPEMEHHON M MHOXECTBA €r0 PElICHUN. PellieHne TMHEeNHbIX HEPABEHCTB C OJHOMU
nepeMeHHo. CHCTEMBI M COBOKYIHOCTH JIMHEWHBIX HEPABEHCTB C OJHON INMEpPEMEHHOW. PelieHne TEKCTOBBIX 3ajad C
ITOMOUIBIO JINHEMHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DOYyHKIUU

OO6nactp ompeneneHUs U MHOXECTBO 3HaueHUU (yHkuuu. CrocoOwl 3amganus ¢yHkuuid. ['paduk dynkuuun. Urenue
cBoicTB pyHkimu 1o e€ rpaduxy. [Ipumeps! rpagukoB QyHKIIHM, OTPAKAIOIIMX PEAIbHbIE TTPOLIECCHI.

JIuneiinas ¢pyHkims. OyHKINYT, OMKUCHIBAIOIINE MPSIMYIO U OOPATHYIO TPOMOPIIMOHATILHBIE 3aBUCUMOCTH, UX TPpadUKH.

Oyukmuu Y = kX, y =kx + b,y =k/X,y =x3,y = VX, y = |X| u ux cBoricTBa. KycouHo-3a1aHHbIe (yHKITHH.

9 KJIACC

Yuciaa v BBIYUCICHUSA

Kopens n-ii crenienu u ero cBoiicTBa. CTeneHb ¢ palMoOHaIbHBIM MTOKA3aTeNeM U €€ CBOMCTBA.

AJure0panvecKue BbIPAKEHUA

ToxxnecTBEHHbBIE MPEOOPa30BaHUS BBIPAKEHUM, COJIEpkKaTUX KOpeHb N-il cTenenu. ToxkaecTBEeHHbIE MTPeoOpa3oBaHUs
BBIPAKEHUN, COAEPKAIIMNX CTENIEHb C PAMOHAIBHBIM ITOKA3aTEIIEM.

KBanparueii tpéxunmen. KopHu kBagpaTHOro tpéxusneHa. PazmoxkeHne KBagpaTHOrO TPEXUIEHA HA JIMHEUHBIE
MHOXKUTEJIH.

YpaBHeHUS U HEPABEHCTBA

buxBanpaTtHbie ypaBHeHus. [Ipumepsl npUMeHEHHI METO/0B PaBHOCHIIBHBIX MPeoOpa3oBaHUM, 3aMEHbI MEPEMEHHOM,
rpaduyecKoro MeToa MpH pelieHny ypaBHeHU! 3-1 u 4-ii cTeneHen.
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Pemenue qpoOHO-panimoHaAIbHBIX YPaBHEHUN.

Pemenue cucrem ypaBHEeHH ¢ AByMs IEPEMEHHBIMU. Penienne npoCcTenmx CUCTEM HEJTMHEUHBIX YPABHEHHUU C IBYMs
nepeMeHHbIMH. ['paduueckuii MeToa pelIeHus CUCTEMbl HEIMHENHBIX YpaBHEHUN C ABYMS IepeMeHHbIMU. CucTema ABYX
HEJIMHEHHBIX YPABHEHHUM C IBYMs IEPEMEHHBIMU KaK MOJIENb peajbHON CUTYaIlUH.

YuciioBble HEpABEHCTBA. PerieHne JIMHEHHbIX HEpaBEeHCTB. [[0Ka3aTebcTBO HEPaBEHCTB.

KBanpaTHble HepaBeHCTBa C OJHOW MEpeMEHHOH. PerieHue KBajpaTHBIX HEPAaBEHCTB TIpaUUECKUM METOAOM U
METOJIOM UHTEPBaAJIOB. MeTO1 MIHTEPBAJIOB /IJIS pAllMOHAIIBHBIX HEpaBEeHCTB. [IpocTeime HepaBeHCTBA C MapaMeTPOM.

Pelenne TeKCTOBBIX 3a7a4 ¢ TOMOILbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ 1ByMs IEpEMEHHBIMU. PenieHne HepaBeHCTBA C IBYMsI IEpeMEeHHbIMU. CHCTEMBI HEPABEHCTB C IBYMS
nepeMeHHbIMU. ['paduueckuii METO ] pelieHns CUCTEM HEPABEHCTB C IByMsl IEPEMEHHBIMH.

DOyYyHKIUU

Oyukuusa. CoicTBa QyHKUMNA: HYJIW (YHKIHHA, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA (PYHKIMU, MPOMEXYTKH BO3pACTaAHUS
1 yObIBaHUS (PYHKIMU, YETHBIE U HEUETHBIE (PYHKIMH, HANOOJbIIEE U HAUMEHbLIEE 3HaYeHUs (DYHKIIMH.

KBagpatuunas ¢yskius u e€ cpoiicTBa. Mcmonb3oBaHWe CBOWCTB KBaJApPATUYHOW (YHKIMU JJIs PEIICHHS 3ajad.
[Toctpoenue rpaduka kBaapatuuHoil (yukiuu. [lonoxenue rpaduka KBaapaTUyHOW (YHKIUU B 3aBUCHUMOCTH OT €€
ko3 punuentos. [papuku pynxumii y =ax2, y = a(x — m)?u y = a(x — m)? +n. [Mocrpoenne rpaMkoB QyHKIMI ¢ TOMOIIBIO
npeoOpa3oBaHUM.

Hpob6Ho-nuneinas Gyukuus. MccnenoBanue GyHKINN.

Oynkuus Yy = X" ¢ HaTypaibHBIM MOKa3aTeseM N u e€ rpaduk.

YucJi0BbIe NOCIEA0BATEILHOCTH M IIPOrPeCCHH

[lonsiTue uucnoBoil mocienoBaTeNbHOCTU. KoOHEuHble M OECKOHEYHbIE MOCIEA0BATENIbHOCTUH. OrpaHUYeHHas
MocCJaeA0BaTeIbHOCT,.  MOHOTOHHO  Bo3pacrtatomias  (yObIBaromiasi)  mocieaoBaTedbHOCTh.  CrocoObl  3ajaHus
MOCJIEA0BATEIBLHOCTH: OMUCATENbHBIN, TAOIUYHBIN, C TOMOIBIO (OPMYJIBI N-TO YJI€HA, PEKYPPEHTHBIMH.



Apudmernueckas 1 reomeTpuueckas nporpeccun. CBoOMCTBa WiIEHOB apu(pMETUYECKON U T€OMETPUUECKOM MPOTrpeccuid.
@®opmynel N-TO WieHAa apuPMETHUECKOM U TeoMeTpuueckoil mnporpeccuil. Dopmynbl CyMMmbl MEpPBBIX N YICHOB
apu(pMETHIECKON ¥ TEOMETPUUECKOM MPOTpeccuid. 3a1auu Ha MPOIEHTHI, 0AHKOBCKUE BKIIAIIBI, KPEIUTHI.

[IpeacTaBieHre 0 CXOIUMOCTH IOCJIEIOBATEILHOCTH, O CYMMHUPOBAaHUM OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
IIPOTPECCUM.

Meton maremaTnueckor nHAYKUUU. [Ipocrenime npumMepsl.
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IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA IIPOI'PAMMBI VYYEBHOI'O KVYPCA «AJI'EBPA» HA
VIJIVYBJIEHHOM YPOBHE OCHOBHOT'O OBILIETO OFPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Pe3yJIbTATHI OCBOCHUS MPOTPAMMBI IO MATEMATUKE XapaKTEPU3YIOTCS B YACTHU:

1) maTpMoTHYECKOr0 BOCIMTAHUA:

MPOSIBJICHUEM HHTEpeca K IMPONUIOMYy M HACTOSIIEMY POCCUHCKONW MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATHKOB M POCCUHMCKON MAaTEMAaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHUKEHHUM B
JIPYTUX HayKax U MPUKIAIHBIX chepax;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBITIOTHEHHIO 00S13aHHOCTEH rpakjaHuHA U peau3alliy ero npas, IPEJACTaBISHUEM O MaTeMaTHYSCKUX
OCHOBax (PYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYD, SBIICHHH, MPOIEAYP TPaKAaHCKOro OOIIecTBa (HAmpuMep, BBHIOOPHI,
OTPOCHI), TOTOBHOCTBhIO K OOCYXKIECHHUIO ATUUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHUEM JOCTHKCHUMN
HayKH, OCO3HAaHUEM Ba)KHOCTH MOPATbHO-3TUUECKUX MPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TPYA0BOr0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE B PEIICHUM MPAKTUUYECKUX 3aJa4 MaTEeMAaTHYECKON HaINpaBJICHHOCTH, OCO3HAHHEM
BOXXHOCTH MaTeMaTHYECKOro 00pa3oBaHus Ha MPOTSHKEHUU BCEH KU3HU ISl CIENTHON MpoeCcCUOHATILHON JIeSITEILHOCTH U
pPa3BUTHEM HEOOXOIUMBIX YMEHUM, OCO3HAHHBIM BHIOOPOM M MOCTPOCHUEM WHIWBUAYAIBHOM TpacKTOpHMU OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

CIIOCOOHOCTBIO K AMOITMOHAIBHOMY U JCTETUYECKOMY BOCHPHUSITHIO MAaTEMAaTHUYECKHMX OOBEKTOB, 3aj]ad, PEIICHHM,
paccyXJaeHul, yMEHUIO BUJIETh MaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEe HAYYHOTO MMO3HAHMS:
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OpUEHTALMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YEJIOBEKA, IPUPOJIBI U 00IIEeCTBA, MOHUMAHUEM MaTeMaTHYECKON HAyKu Kak c(epbl YeIOBEUECKON eITeIbHOCTH,
3TanoB €€ pa3BUTUSA M 3HAYUMOCTU JUIS Pa3BUTUS LMBUIM3ALUU, OBJIAJIEHUEM SI3bIKOM MATEMAaTHKA M MaTEMaTUYECKON
KyJIbTYPOU KaK CpEACTBOM MO3HAHUS MUPA, OBIAJACHUEM HaBbIKAMHU UCCIIEA0BATEIBCKON EATEIbHOCTH,

6) ¢pusuyeckoro BocnuTanusi, GopMHUPOBAHMSA KYJIbTYPHI 310POBbSI H IMOIMOHAJIBHOIO 0JIATONIOJIYYHS:

TOTOBHOCTBIO NMPUMEHATh MATEMATUYECKUE 3HAHUS B MHTEPECaX CBOETO 370POBbs, BEICHUS 3J0POBOr0 00pasa KU3HU
(3mopoBoe mMTaHWe, CcOaJAaHCUPOBAHHBIA PEXKUM 3aHATHM M OTAbIXa, peEryisgpHas (Qu3nyeckas AaKTUBHOCTB),
c(hOpMHUPOBAHHOCTBIO HaBbIKA pe(IIEKCUH, TPU3HAHUEM CBOETO IPaBa Ha OIMOKY M TAKOTO K€ MpaBa JIPyroro 4ei0BeKa;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

OpUEHTallMe Ha NMPUMEHEHHE MaTeMaTHUYECKUX 3HAHUW JJI pelIeHUs 3a7ad B 00JacTH COXPaHHOCTH OKpPY’Karollei
Cpenbl, IJAHUPOBAHUS TMOCTYNKOB M OLIEHKM HMX BO3MOXHBIX MOCIEICTBUNA IS OKPYKAIOIIEH CcpeJibl, OCO3HAHUEM
rJ1I00aJIbHOTO XapakKTepa 3KOJOTUYECKHUX MPOOJIEM U MyTel UX pEelIeHUs;

8) ajanTauuu K U3MEHAIIMMCH YCJIOBUAM COLMAJIBbHON U MPUPOJIHOM CpeAbl:

TOTOBHOCTBIO K JIEWCTBUSIM B YCIIOBHUSIX HEOINPEAECIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4YeEpe3
MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCS Y APYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOM JIE€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHILIUH U3 OIbITa IPYTHUX;

HEOOXOAMMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHUM, (OpPMYJIMpPOBaTH HJIEU, MOHATHS, THHOTE3bl 00 OOBEKTaX H
ABJICHUSX, B TOM 4YHCIIE paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH,
IUIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO CUTYallMIO KaK BBI3OB, TPEOYIOIIUI
KOHTPMEP, KOPPEKTHUPOBATh NMPUHHUMAEMbIE pEUICHUS U JAEUCTBUS, (HOPMYJIMPOBaTH U OLEHUBATH PUCKU U TMOCIEACTBUS,
(hopMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI

12



B pesynbrate 0CBOGHHS MporpaMMbl MO MaTeéMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUS y OOydYaroIIerocs
OynytT chopMHpOBaHBI MeTampeAMeTHbIE Pe3yJbTAThl, XapaKTEPU3YIOIMIMECS OBJIAJICHUEM YHHUBEPCATbHBIMHU
MO3HABATEIbHBIMU JECUCTBUSIMUA, YHUBEPCAIBHBIMA KOMMYHUKATUBHBIMU JCHUCTBUSIMA U YHUBEPCAIBHBIMU PETYJISITUBHBIMU
JIEUCTBUSIMH.

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA
Bba3oBble Jiornyeckue AeiicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKM MATEMaTHMYECKUX OOBEKTOB, MOHSITHHA, OTHOLICHUN MEXIy
HNOHATUSAMHU, (POPMYJIUPOBATh ONPECIICHNUS MOHITUI, YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KJacCU(pUKALUN, OCHOBAHUS
1U1s1 000OIIEHUS U CPABHEHUSI, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYJIUPOBATH U NPEOOPa30BBIBATh CYKICHUS: YTBEPAMUTEIbHbIE M OTPUILATENIbHBIE, €IUHUYHBIE,
YacTHBIE U 00I1I1Ee, YCIOBHBIE;

BBISIBJISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHBOpeuHs B (pakTax, JaHHBIX, HAOMIOACHUSIX U
YTBEPKICHUSIX, IPEIaraTb KPUTEPHUHN JUIs BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEYMH;

JIeNaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUN
10 aHAJIOTHH;

pa3buparh JOKa3aTeNbCTBA MAaTEMATUYECKUX YTBEPXKIEHUH (MpsSMble U OT MPOTUBHOIO), IPOBOAUTH CAMOCTOSTEIHHO
J0Ka3aTeIbCTBA MaTeMaTUyecKuX (DakToOB, BBICTPAaWBAaTh AapryMEHTAMIO, MPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI,
NPUMEHSTh METOJI MaTEMaTHUECKON MHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIE PACCY KICHMUS;

BbIOMpATh CcHoco0 pelieHus yd4eOHO#M 3amauu (CpaBHHUBAaTh HECKOJBKO BAapHUAHTOB PEIIEHUs, BbIOMpaTh Hauboliee
MOAXOASIINNA ¢ yU4ETOM CaMOCTOSITENIbHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

MCIIOJIb30BaTh BONPOCHI KaK MCCIENOBATENbCKUM MHCTPYMEHT MO3HaHMs, (POPMYIHpPOBATH BOMPOCH], (GUKCUPYIOIINE
IPOTUBOpEUHE, IPOOIEMY, CAMOCTOSITENIBHO YCTAHABIMBATh UCKOMOE U JaHHOE, (POPMHUPOBATh I'MIIOTE3Y, APTyMEHTUPOBATh
CBOIO TO3UIIMI0, MHEHUE;
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IPOBOJUTH 1O CAMOCTOSITEILHO COCTaBJICHHOMY IJIaHY SKCIEPUMEHT, UCCIIEIOBAHUE M0 YCTAaHOBJIEHUIO OCOOCHHOCTEH
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTY COOOI;

CaMOCTOSITENIbHO (POPMYIUPOBATh OOOOIIICHHS U BBIBOJBI MO pe3yIbTaTaM MPOBEAEHHOTO HAOMIOICHNUS, UCCIIeI0OBaHUS,
AKCIIEPUMEHTA, OIICHUBATH JOCTOBEPHOCTh MOJTYUYEHHBIX PE3YIbTATOB, BHIBOJOB U 00OOIICHUH;

IPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOLECCA, & TAKXKE BBIABUTATh MPEAINOJIOKEHUS O €ro Pa3BUTHU B HOBBIX
YCIOBUSIX.

Pabora ¢ unpopmaunmeii:

BBISBJISITh HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(GOPMAIUHU, JAHHBIX, HEOOXOAUMBIX JIJIsl PEIICHUS 3a/1a4H;

BBIOMpATh, AaHATU3UPOBATH, CHUCTEMATU3UPOBATH M HWHTEPIPETUPOBATH WHOOPMAIUIO PA3IMYHBIX BHJIOB U (opM
MIPEICTABIICHHUS;

BBIOUpaTh opMy MpeacTaBiieHuss HHGOPMAIIMUA U WUTFOCTPUPOBATH pelllaeMble 3aJa4ll CXeMaMu, TuarpaMMamMu, HHOU
rpadMKoOi U UX KOMOMHAIUSAMU;

OIIEHUBATh HAAEKHOCTh UH(POPMALIMY TIO KPUTEPUSIM, MTPEIOKEHHBIM WA CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHHBeEpPCaJlbHbIe y4eOHbIE JeHCTBUSA

BOCIIPUHUMATh U (POPMYIUPOBATH CYKICHHUSI B COOTBETCTBUM C YCIOBHUSAMU U LEISIMU OOUIEHUS, SICHO, TOYHO, TPAMOTHO
BBIpA@XXaTh CBOX TOYKY 3pEHMS B YCTHBIX M IIMCBMEHHBIX TEKCTax, [aBaTh IIOSACHEHUS IO XOIy pELICHHs 3a1auH,
KOMMEHTHPOBATH MOJyYEHHBIN pPE3yJIbTaT;

B X07ie 00CYX/I€HHU 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI, IPOOJIEMBI, PeIIaeMOi 3a/1a4H, BHICKAa3bIBATh
WJICW, HALEJEHHBIE HAa IOWCK PELICHHUs, CONOCTABIATh CBOM CYXACHUS C CYKICHUSAMHU JPYTHMX YYAaCTHUKOB JUajora,
0oOHapyKUBaTh PAa3IMUME U CXOJCTBO MO3UIMI, B KOPPEKTHOU (popme hopMyIMpoBaTh pa3HOIIIACHsl, CBOM BO3PAKEHHUS,;

NPEJCTaBIATh PE3yJbTaThl PEIICHUs 33aJaud, SKCIEPUMEHTa, WCCIENOBAaHUS, IMPOEKTa, CaMOCTOSTENbHO BHIOMpATh
(dbopMaT BBICTYIUICHUS C YYETOM 3a]a4 MPEe3CHTAIMU U OCOOCHHOCTEHN ayAUTOPHH;

INOHMMAaTh M MHCHOJNb30BaTh NPEUMYIIECTBA KOMAHIHOM M WHAMBUAYAJIbHON pPAaOOTHI IpPH pPELIEHUH Y4EeOHBIX
MaTeMaTUYECKUX 3aJay, MPUHUMATh L€Ib COBMECTHOHN JESATENBHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOW paboThI,
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pacrpenensiTh BUIbI paboT, JTOroBapUBaThCs, 0OCYXXIAaTh IMPOIECC U Pe3yiabTaT pabOThl, 0000IIaTh MHEHHUS HECKOJIbKHX
JIIOJICH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CYXIeHHS, 0OOMEH MHEHUH, «MO3TOBBIC IITYPMBD» U UHBIE); BBHITTOIHSTH
CBOIO YacTh pabOThI M KOOPJAMHUPOBATH CBOU JEUCTBUS C JPYTMMH YJIEHAMH KOMaH]Ibl, OIICHUBATh KaueCTBO pe3yJibTaTa H
Ka4eCTBO CBOET0 BKJIAJIa B OOIIUI pe3yabTaT IO KPUTEPHUIM, CPOPMYIUPOBAHHBIM YYACTHUKAMU B3aMMOICHCTBUS.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

BBISIBIISITH MPOOJIEMBI JUIsI PEIICHUS B KU3HEHHBIX W YUEOHBIX CUTYAIUSIX, OPUEHTUPOBATHCS B PA3JIMYHBIX MOIX0JaX
MPUHATHS pelIeHUN (MHAUBUIyaIbHOE, TPYIIIIOBOE);

CaMOCTOSITENIbHO COCTABJIATh IJIaH, aJITOPUTM PElIeHUs 3a1aun (MU €r0 4acTh), BEHIOUPATh CIOCOO PEIICHUS ¢ YUETOM
HMMEIOIIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BApUAHTHI PEIICHUMN C YUETOM
HOBOM MH(pOpPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHbII HHTEJJIEKT:

BJQJETh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca U pe3yibTaTa pEIIeHHs MaTeMaTH4ecKOW 3a1aud,
CaMOMOTHUBAIMH U pedIeKCHH;

NpEeABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPHU PELICHUH 33Ja4l, BHOCUTh KOPPEKTHUBBI B AEATEILHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTH TIOCTABJICHHOW 1€MW U YCIOBUSM, OOBSICHATH TNPUUYUHBI
JOCTUKEHUS WA HEIOCTHIXKEHHUS 11€JTM, HAaXOUTh OIIMOKY, AaBaTh OIIEHKY MPHUOOPETEHHOMY OIBITY;

BBIpaKaTh AMOIIMU TIPU H3YYEHUH MaTEeMaTUYeCKUX OOBEKTOB M (PAKTOB, JlaBaTh IMOIMOHAILHYIO OIEHKY pelIeHUs
3a/1a4H.

IHPEAMETHBIE PE3YJIBTATDBI
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K xoniry 00y4yeHus B 7 kjiacce oOy4arouuiicss HOJy4UT CIASAYIOMIUE MPEAMETHBIC PE3YIbTATHI:

Yucia ¥ BIYMCICHUSA

PanmonansHeie unca.

[lepexoauTh OT OAHOW (POPMBI 3alUCU YUCEN K Apyrod (ImpeoOpa3oBbIBATh JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITHUHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUUHYIO APOOBb).

Hcnonb30BaTh NOHATHS MHOXXECTBA HATYPaJIbHBIX YUCEI, MHOYKECTBA LIEJIBIX YMCEII, MHOKECTBA PALIMOHAIBHBIX YHUCEI
IIPU PEIICHUM 3a/1a4, IPOBEACHUN PACCYKIAECHNUN U TOKA3aTEIbCTB.

[ToHumaTh U OOBSICHATH CMBICIT TTO3UIIMOHHOM 3alUCH HATYPaJIbHOTO YKCIIA.

CpaBHHBATh M YIOPSIOYMBATH PALIMOHAJIBHBIE YHCIIA.

BoinonHsATe, coueras yCTHbIE W NHUCbMEHHBIE NPUEMBI, apu(METHUYECKHE ICHCTBHS C palliOHAIbHBIMU YHCIIaMHU,
MCIIOJIb30BaTh CBOMCTBA YUCEN U IIPABUJIA AEUCTBUM, MPUEMBI PALIMOHAJIBHBIX BEIYUCIICHUN.

BpINOMHAT NEWCTBUS CO CTENEHSAMHU C HATYPAJIbHBIMHU IMOKA3aTEISIMHU.

HaxoguTe 3HauyeHWs 4YMCIOBBIX BBIPAKEHUHM, COAEPKAIIMX PALMOHAIBHBIE YHUCIA W CTENEHUM C HATypAIbHBIM
nokasaresieMm, MPUMEHSTh pa3HOOOpa3Hble CIOCOObI U PUEMBI BBIYMCIICHUS, COCTABIIATh U OLIEHUBATh YHUCIIOBBIE BBIPAKECHMUS
IIPU PEIICHNU MPAaKTUYECKUX 3a7a4 U 3a7a4 U3 APYTUX y4eOHbIX PEIMETOB.

OKpyrisaTh 4yucia ¢ 3aJaHHOM TOYHOCTBIO, a TAKXKE MO CMBICIY MPAKTUYECKOW CHUTYALMH, BBIIOJHATH NMPUKUAKY U
OLIEHKY pe€3yJibTaTa BBIYMCICHHUM, OLEHKY 3HAYEHWM YUCJIOBBIX BBIPAXKEHWUW, B TOM YHCIIE NIPU PELICHWH NPAKTHYECKUX
3aaad4.

Pemath TekcTOBbIE 3a7aun apuU(PMETHUECKUM CIIOCOOOM, MCIOJIB30BaTh TaOIUIBI, CXEMbI, YEPTEKHU, APYyTHUE CPelICTBA
IIPEACTABIICHNS JAHHBIX IIPY PELICHUN 3a4a4.

Pemrare nmpakTHKO-OpUEHTHUPOBAHHBIE 33/1a4M, CBSI3AHHBIE C OTHOLIEHHEM BEJIMYWH, MPONOPLHOHAIBHOCTHIO BEJINYMH,
MPOLIEHTAMH, HWHTEPIPETUPOBATh PE3YJbTATHl PENIEHUS 3a4a4 C YYETOM OrpPAaHUYEHHM, CBSA3aHHBIX CO CBOMCTBaAMH
paccMaTprUBaEMbIX OOBEKTOB.

J1emuMOCTb.
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Jloka3pIBaTh U MPUMEHSATH NMPU PEIICHUN 3a]1a4 MPU3HAKU 1eIMMOCTH Ha 2, 4, 8, 5,3, 6,9, 10, 11, npuzHaku AeIUMOCTH
CYMMBI U TPOU3BEICHUS L[EBIX YUCET.

PacknanpiBaTh HA MHOKHUTENH HaTypalibHbIC YUCIIA.

CB000IHO OIEPUPOBATH MOHATUAMU: YETHOE YUCIIO, HEYETHOE YHUCIIO, B3AUMHO MTPOCTHIC YHCIIA.

Haxoaute HanbonpImii oOMIKN JeIUTEIh ¥ HAaUMEHbIIIee OO0Iee KpaTHOE YHCEI M HCIOJb30BaTh UX MPH PEIICHUH
3a7a4, IPUMEHATh AITOpUT™M EBKIMAA.

OneprpoBaTh MOHATUEM OCTATKA 110 MOYJIIO, IPUMEHATH CBOMCTBA CPABHEHUN 110 MOYJIIO.

AJuire0OpanyecKue BhIPaKEHUA

BripaxkeHus ¢ mepeMeHHbIMH.

Hcnonb3oBaTh alreOpandeckyrd TEPMHUHOJOTUIO W CHUMBOJHUKY, MPUMEHSATH €€ B MPOIECCe OCBOEHHUS Y4eOHOIO
Marepuaa.

HaxoauTe 3HaueHUs1 OYKBEHHBIX BBIPAXKEHUM MPU 3aJaHHBIX 3HAYEHUSX TEPEMECHHBIX.

Ucnonb3oBaTh TMOHSATHE TOXIAECTBA, BBINOJIHATh TOXKIACCTBEHHBIE MPeoOpa3OBaHUsl BbIpaXXEHUM, JI0Ka3bIBaTh
TOXKJICCTBA.

MHOT04JICHBI.

Brinonuate npeoOpa3zoBaHus 1EJ0T0 BBIPAKEHHUS] B MHOTOWICH MPHUBEACHUEM MOJOOHBIX CllaraeMbIX, PacKpbITHEM
CKOOOK.

BrinonHsaTh A€CTBUS (CI0KEHNE, BHIYUTAaHUE, YMHOXKEHNE) ¢ OHOUYICHAMH U C MHOTOUYJICHAMH, IPUMEHSATH (POPMYJTBI
COKpAIIEHHOTO YMHOXXEHHS (KBaapaT UM KyO CyMMBI, KBaJpaT U KyO pPa3HOCTH, Pa3HOCTh KBAJpPaTOB, CyMMa M Pa3HOCTh
KyOOB), B TOM YHCJI€ JIJIsl YIIPOIICHUS BEIYUCIICHUH.

OcymecTBIATh Pa3I0KEeHUE MHOTOUYJIEHOB HAa MHOKHUTEIM C MOMOIIBIO BBIHECEHUS 3a CKOOKH OOIIEro MHOMKHUTEINS,
IPYIIUPOBKYU ClIaraeMbIX, MPUMEHSS (POPMYJIbI COKPAIIEHHOTO YMHOKEHUS.

[TpumensaTh mpeoOpa3oBaHrs MHOTOWICHOB ISl PEIICHMS PA3JIMYHBIX 3a7ad U3 MAaTEMAaTHKH, CMEKHBIX MPEIMETOB, U3
peanbHOM ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEHN C HATYpaJbHBIMM MOKA3aTEISIMU ISl TPe0oOpa30BaHUs BBIPAKCHHI.
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YpaBHeHUs U HEPABEHCTBA

Pemrare nuHENHBIE ypaBHEHMS C OJHOM IIEPEMEHHOM, NPUMEHSAS IIPaBWJIA MEPEXoAa OT MCXOMHOTO YpPAaBHEHHs K
pPaBHOCWJIBHOMY eMy. [IpoBepsATh, SIBASETCA JIM YUCIO0 KOPHEM YPaBHEHUS.

[TonGupath mpUMepsI ap Yucen, BISIOIUXCA PEIICHUEM JIUHEHHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHOM MJIOCKOCTU TpaUK JMHEHMHOTO ypaBHEHHUS C JIByMS MEPEMEHHBIMH, MOJb3YsCh IpaduKoOM,
IIPUBOJNTH IIPUMEPHI PELICHUS YPABHEHHS.

PemaTe cucteMbl IByX JIMHEHMHBIX YPABHEHUU € ABYMS IEPEMEHHBIMH, B TOM YHCII€ TPAPUUECKHU.

CocraBisaTh W pelIaTh JUHEWHOE YPAaBHEHUE WA CHUCTEMY JIMHEWHBIX YPaBHEHMM II0 YCJIOBHUIO 33J1a4H,
UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y IIOJIyYEHHBIN PE3yIbTar.

DOyHKUUHA

Koopaunatel u rpaduku.

N300paxaTth Ha KOOPJIMHATHOM MPSAMOW TOYKH, COOTBETCTBYIOIME 3aJlaHHbIM KOOpAMHATaM, JIy4H, OTPE3KH,
MHTEPBaJIbl, 3aIMCHIBATH YUCIOBbIE TPOMEKYTKH Ha aIreOpanvyeckoMm si3bIKe.

OtMeuaTh B KOOPAMHATHOM MNIOCKOCTH TOYKH I10 33JaHHBIM KOOpJAHUHATaM.

DyHKINH.

Ctpouts rpadku JIMHEUHBIX QYHKIUH.

OmnuckIBaTh ¢ TOMOILIBI0 (PYHKIMA U3BECTHBIE 3aBUCUMOCTH MEX]y BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE, 1IEHA,
KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYSHUIO €€ apryMeHTa.

[lonumars rpaduueckuii crnoco0 TMpeAcTaBieHUS W aHaidu3a WHGOPMAalWU, U3BJIEKATb M HMHTEPHPETUPOBATH
uHpopmanuio u3 rpadMKoB peagbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonb3oBath cBoiicTBa (YyHKUMHA IJisi aHalu3a TrpadUKOB peasibHbIX 3aBUCUMOCTEW (HylH (YyHKUHUH, MPOMEXYTKH
3HAKOIOCTOSIHCTBA (DYHKIIMM, MPOMEXYTKH BO3pacTaHus M yObIBaHUS (PYHKLIMH, HauOOJIbLIEE W HAUMEHbLIEE 3HAYCHUS
byHKIUN).
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Hcnonb3oBath rpaduku Ajsi MCCIAEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH, MPHU PEIICHUU 3a7ad U3 APYruX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

K xoniry o0y4yeHus B 8 kiacce oOy4arouuiicss HoJy4uT CIASAYIOMINUE MPEAMETHBIE PE3yIbTaThI:

Yucaa 1 BBIYUCTCHUSA

WppannonaneHbIe Yucia.

IToHnMaTh ¥ UCIIOIB30BaTh MPEACTABICHUS O PACIIMPEHNN YUCIOBBIX MHOKECTB.

CB0OOMHO omepupoBaTh MOHITUIMHU: KBAJIPATHBIM KOpPEHb, apu(PMETHUECKUN KBaJAPATHBIN KOpPEHb, UPPALUOHATHHOE
YHUCJIO, HAaXOJUTh, OICHUBATh KBaJpaTHbIE KOPHHU, HCIOJB3ysl TPU HEOOXOJUMOCTH KAJbKYJATOP, BBINOIHATh
npeoOpa30BaHus BbIpAXKEHUH, COAEPKAIUX KBapaTHbIe KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh HayanbHBIE TNPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCEN ISl CPABHEHHUs, OKPYTJICHHUS H
BBIYUCIICHUN, N300paXkaTh EUCTBUTEIbHbBIC YUCIIAa TOUKAMU Ha KOOPAUHATHOM MPSIMOM.

Hcnonp30Bath 3anucy OOJBIIMX U MaJIbIX YUCEIN C MOMOLIBIO JECATHUUHBIX Apobeii u creneHei uncia 10, 3anuceiBaTh U
OKPYIJISITh YACJIOBBIE 3HAUEHUS PEAIbHBIX BEJIMYHH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUN.

JlemuMOCTb.

CB0OOAHO omepupoBaTh MOHATHEM OCTaTKa MO MOAYJIO, NPUMEHSTh CBOMCTBA CPAaBHEHHM MO MOJIYJIO, HAXOJIWUTh
OCTaTKHU CYMMBbI U IIPOU3BEACHHUS 110 JAHHOMY MOYJIIO.

AJuire0panvecKue BbIPAKEHUA

JpoOHO-palinoHaNbHBIE BHIPAKEHUSI.

Haxonuth nomyctrMele 3HaY€HUsI IEPEMEHHBIX B IPOOHO-PALIMOHATBHBIX BBIPAKEHUSX.

[IpuMeHsTh OCHOBHOE CBOMCTBO PAIIMOHAIBHOM JIPOOH.

BoimonusaTe mpuBeneHue anreOpandeckux ApoOeld K o0meMy 3HaMEHATeNio, CIIO0KEHHE, YMHOXKEHHE, JelIeHue
anredpandecKux IpoOeH.

BbINONMHATE TOXKIECTBEHHBIE TPEOOPA30BaAHUS PALIMOHATBHBIX BHIPAKEHUI.
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[IpumensTh npeoOpa3zoBaHUs BBIPAKEHUI AJI PEIICHUs Pa3IUYHbIX 33/]a4 U3 MaTEMAaTHKH, CMEKHBIX MPEIMETOB, U3
peanbHOM ITPAKTUKH.

Crenenu.

[IpyMeHsTh NOHATUE CTENEHU C LEJIBIM NIOKA3aTeNeM, BBIIOJIHATH IPE00Pa30BaHUs BbIPAXKEHUM, COAEpKAILNUX CTENEHU
C LEJIBIM IIOKA3aTeNeM.

HppanroHanbHbIe BBIPAXKEHUS.

Haxonuth 1omycTUMble 3HaY€HUsI IEPEMEHHBIX B BBIPAXKECHUSX, COACPKAIIMX apu(PMETUYECKHE KBapaTHbIE KOPHHU.

BrInonHATh Npeodpa3oBaHusl UPPALUOHATBHBIX BBIPAKEHU, UCIIOJIb3Ys CBOMCTBA KOPHEM.

YpaBHeHUS U HEPABEHCTBA

Pemate kBagpaTHbIE ypaBHEHUS.

Pewmate qpoOHO-panimoHaIbHbIE YPABHEHHUS.

Pewrars iMHENHBIE YpaBHEHUS C TAPAMETPAMH, HECIIOKHBIE CUCTEMBI JINHEWHBIX YPABHEHHUM C apaMETPaMHU.

[IpoBoUTh HCCIIEOBAHUS YPaBHEHUW M CHUCTEM YpaBHEHWIl, B TOM 4YHUCJIE€ C NPUMEHEHHEM TIpaduuecKux
npe/cTaBlIeHU (yCTaHAaBIMBAaTh, UMEET JIM YPABHEHHME WM CHUCTEMa YPABHEHMH pELICHHs, €CId MUMEET, TO CKOJbKO, U
mmpouee).

[lepexoauTh OT CIOBECHON (POPMYIMPOBKH 3aa4M K €€ anredpanyecKkoi MOJENH C TIOMOIIBIO COCTABIICHUS YPABHEHHUS
WJIM CUCTEMBI YPAaBHEHHM, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4 IMOJyYEHHBIN pe3yJIbTaT.

[IpriMeHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUs, OLECHKH, PEIIATh JIMHEWHBIE HEPABEHCTBA C OJHOU
MEPEMEHHOMN U UX CUCTEMBI, JaBaTh rpauuecKyro WUTFOCTPAILIMIO0 MHOKECTBA PELICHUI HEpaBEHCTBA, CHCTEMbl HEPABEHCTB.

DyHKIUU

[TorumaTh 1 UCNOJIb30BaTh (PYHKIIMOHAIBHBIE TOHATHS U SI3bIK (TEPMUHBI, CHMBOJIMYECKUE 0003HAUCHMS), ONIPEACIISTh
3HauYeHUE (PYHKIIMM MO 3HAYCHUIO apryMeHTa, ONPeleNsiTh CBOMCTBA (PYHKIIMH MO €€ rpaduky.

Ctpouts rpaduku GyHKIUHN , OMMUCHIBATH CBOWCTBA YMCIOBOU (PyHKITNH 1O €€ TpaduKy.

K koniry 00y4yeHus B 9 kiacce oOy4arouuiicss HOJy4UT CIAEAYIOIINUE MPEAMETHBIE PE3YIbTATHI:
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Yucia 1 BBIYUCICHUA

CB0OOMHO omepupoBaTh MOHATHIMH: KOPEHb N-l CTETICHH, CTENEHb C PallMOHAIBHBIM MTOKa3aTeJIeM, HAaXOUTh KOPCHb
N-#i CTETICHH, CTETICHb C PAIMOHAILHBIM MMOKAa3aTeIeM, UCTIOIb3YS TIPH HEOOXOAMMOCTH KAJIBKYJIATOP, IPUMEHSATH CBOMCTBA
KOpHSI N-i1 CTENEeHU, CTETIEHU C PAllMOHATIBLHBIM MOKA3aTEIIEM.

Hcnonb30BaTh TOHSATHE MHOXECTBA JICMCTBUTEBHBIX YHMCENI MPU PEIICHUM 3a7ad, MPOBEICHUHU PACCYKICHUN U
JI0KA3aTEeJIbCTB.

CpaBHHMBATh W YNOPANOYMBATH JCUCTBUTENBHBIC YHUCIA, OKPYIJISATH JECUCTBUTEIBHBIC YHUCIA, BBINOJIHITH NPUKUIKY
pe3yJbTaTa BEIYUCIEHUM, OLICHKY YHCJIOBBIX BBIPAKEHUM.

Aure0panvecKue BbIPAKCHUSA

CB000THO OTIEPUPOBATH MOHATHEM KBaJIPAaTHOT'O TPEXWICHA, HAXOIUTh KOPHU KBaJIPAaTHOTO TPEXUJICHA.

PackianpiBaTh KBaApaTHBIN TPEXUWIEH HA JIMHEHHBIC MHOKHUTEIH.

YpaBHeHMs U HEPABEHCTBA

Pemiats uHEHBIE U KBaIpaTHBIC YPAaBHEHUS, YPABHEHUSI, CBOJIAIIUECS K HUM, IPOOHO-PAIIMOHAILHBIC YPABHEHUSI.

Penrats HeC0KHBIE KBaJpaTHBIE YPABHEHUS C TTAPAMETPOM.

Pemrate nuHeliHbIe HEpaBEHCTBA, KBaJApaTHbIC HEPABEHCTBA, MCIIOJIB30BaTh METOJI MHTEPBAJIOB, N300pakaTh PEIICHHE
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Pemate cuctemsl AByX JTMHEWHBIX YPABHECHHUU C JIByMsI IEPEMEHHBIMU U CUCTEMBI ABYX YPaBHEHU, B KOTOPBIX OJIHO
YPaBHEHHUE HE SIBJISCTCS JIMHEUHBIM.

PemaTe HECOKHBIE CUCTEMBI HEJIMHEMHBIX YPABHEHUH C TAPAMETPOM.

[IprMeHsATh METOJbI PaBHOCHIIBHBIX IMPEOOPA30BaHMM, 3aMCHBI IEPEMEHHOM, rpad)MuecKOoro METo[a MNP PEIICHHH
ypaBHEHHUM 3-i1 U 4-i1 CTEreHew.

Pemats cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAIOIINE KBAJIpaTHOE HEPABEHCTBO, M300paKaTh
pEIIEHUE CUCTEMbI HEPABEHCTB HA YHCJIOBOW MPSIMOM, 3alIUCHIBATH PEIICHUE C TTOMOIIBIO CHUMBOJIOB.

PemaTte ypaBHEHHs, HEPABEHCTBA U UX CUCTEMBI, B TOM YHCJIE C OTPAHUYEHUSIMA, HATPUMED, B LEIIBIX YUCIAX.
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[IpoBoauTh WHCCIEIOBAaHUSI YpPaBHEHUHW U CHCTEM YpaBHEHHM, B TOM 4YHCJIE€ C NpPUMEHEHUEM TIpauuecKux
npe/cTaBiICHU (yCTaHABIUBATh, UMEET JIU YPAaBHEHHE HIIM CHCTEMa YPAaBHEHWI PELICHHs, €CId MUMEET, TO CKOJbKO, H
npouee).

PemmaTe TekcTOBBIE 33/]a4K AIreOpanyeCcKUM CIIOCOOOM C MTOMOIIBbIO COCTABJICHUS YPaBHEHUM, HEPABEHCTB, UX CHCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA U MX CUCTEMBI JJII COCTABJICHUSI MAaTEMAaTUYECKON MOJICNIA PEaIbHON CUTYaIUH
WJIM TIPUKJIAJTHOM 3a]1a4M, UHTEPIIPETUPOBATH MOTyUSHHBIE PE3YJIbTAThI B 3aIaHHOM KOHTEKCTE.

YucioBble NMOC/T€10BATEILHOCTH H IPOrpeccun

CB0OOOIHO OmMEpUpOBaTh MOHATHUSMHU: 3aBHUCHUMOCTh, GYHKIMS, Tpaduk (QyHKIUH, TpsiMas MPOTOPIHOHATIHHOCTS,
nuHenHas QyHKIM, 00paTHas MPONOPIMOHAIBHOCTD, Tapabosia, runepdoia, KycouyHo-3aanHas (QyHKIIHS.

UccnenoBath ¢yHKUMIO 1O €€ TpaduKy, yCTaHaBIMBaTh CBOMCTBA (PyHKUMH: 00JIaCTh ONpPENEICHUS, MHOMKECTBO
3HaYeHUH, HyIH QYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHUs M YyObIBaHUs, YETHOCTh H
HEYETHOCTH, HAMOOJbIIIEEe U HAMMEHbIIIee 3HAYCHHSI, ACUMIITOTHI.

Pacnio3naBate kBaapaTHuHylo (YHKIHIO 10 GopMylie, TPUBOIUTH MPUMEPhl KBaJAPATUYHBIX (PYHKIUN W3 peabHON
KU3HHU, GU3UKHA, TEOMETPHH.

Omnpenensarts nojoxeHue rpaduka KBaIpaTUIHOW (PYHKIIMN B 3aBUCUMOCTH OT €€ K0d(PPHUITUEHTOB.

Ctpouts rpaduk KBagpaTU4HON (DYHKIIMH, ONTUCHIBATH CBOMCTBA KBaIpaTUYHON (PYHKIMU 1O €€ rpaduky.

Hcnonb3oBaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMU 1JIS pELICHUS 3a]1a4.

Ha mpumepe xBaapatuuHol ¢GyHKIHMH CTpouTh rpaduk ¢Gyukiuuu Y =af(kx + b) + ¢ ¢ momompio mpeodpasoBanuii
rpaduka ¢pynkuun y=f(x).

NnnrocTpupoBath ¢ OMOIIBI0 rpadrka peaabHy0 3aBUCUMOCTh HIIH MIPOIIECC M0 UX XapPaKTEPUCTHKAM.

ApudmeTnyeckasi U reoMeTpuyecKasi MIPoOrpeccuu

CB00OHO OTIEpUPOBATH MOHITHSIMH: MTOCIC0BATEILHOCTD, apu(PMEeTHUUECKAsI U TEOMETPUIECKast IPOTPECCHH.

3amaBaTh MOCJIEIOBATEILHOCTH Pa3HBIMHU CIIOCOOAMM: OTMCATENbHBIM, TAOJUYHBIM, C TIOMOIIIBIO (POPMYJIBI N-TO YJICHA,
PEKYypPPEHTHBIM.
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BBITIONHATE BBIYMCIICHUSI C UCIOIB30BaHUEM (POpPMYI N-TO 4YieHa apu(PMETHYECKON U TeOMETPUUECKON MPOTPECCHIA,
CYMMBI TIEPBBIX N YWICHOB.

N300pakath 4IeHBI TOCIEI0BATEILHOCTH TOYKAMHA Ha KOOPIMHATHOMN TUIOCKOCTH.

Pemartp 3amaum, cBSI3aHHBIC C YHCIOBBIMH ITOCIICIOBATEILHOCTSAMU, B TOM YHCIIC 3aJa4dl U3 pPEaTbHON >KH3HHU (C
MCIIOJIb30BAaHUEM KAIIbKYJIATOPA, IU(DPOBBIX TEXHOJIOTHIA).

Pacrio3HaBaTh ¥ NOPUBOJIUTH MPUMEPHI KOHEYHBIX U OECKOHEUHBIX TMOCIEIOBATEIBHOCTEH, OrPaHUYEHHBIX
MOCJeA0BaTEILHOCTENH, MOHOTOHHO BO3paCTaloMINX (YyOBIBAIOIIMX ) MTOCIEA0BATEILHOCTEH.

NMeTp mpencTaBieHHE O CXOAMMOCTH TOCIEAOBATCIIBHOCTH, yYMETh HAXOJWTh CyMMY OECKOHEYHO YOBIBAIOIICH
reOMETPUUYECKOIN MPOTrPECCHH.

[IpumMeHATh METOA MaTEeMaTUUYECKOW MHTyKIIUU MPU PEIICHUH 3a]1a4.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB  TeM Korrpomsusre  MpaxTiseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypenI
1 UMCJIA U BBIYUCIIEHUA. 11 1
PanronansHblie yncna (MOBTOPEHUE)
5 OVYHKIMU. Koopaunatel u 17 1
rpaduku. OyHKIIUU
3 AJITEBPAMYECKUWE BBIPAXKEHU . 7
Bripaxkenus ¢ nepeMeHHBIMH
4 YPABHEHI/I{{ N CUCTEMBI 10 1
YPABHEHUMU. Jluneiinbie ypaBHEHUS
5 UNCJIA U BBIYUCJIEHUS. Crenens ¢ 6
HaTypaJbHBIM TIOKa3aTeIeM
5 AJITEBPAMYECKUWE BBIPAYKEHU . 93 1
MHoOro4yieHsl
7 AJITEBPAMYECKUE BBIPAKEHU . 14 1
®opMyIIbl COKPAIEHHOTO YMHOXEHUS
UNCJIA U BBIYUCJIEHUA. [lenumocTh 10
OYHKIUUN. Jluneitnas pyHKius 16 1
YPABHEHUA 1 CUCTEMBbI
10 YPABHEHHMMU. Cucremsl IMHEHHBIX 14 1
ypaBHEHUU
11 [ToBTOpeHME, 0600MIIEHNE, 8 1
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cUCTeEMAaTHU3alud 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasmeie  Tpaktuseckue (ungposbie)
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 YPABHEHIMA U HEPABEHCTBA. 20 1
Hepagencrtpa
5 UNCJIA U BBIYUCJIEHU . KBaapaTtHbrit 17 1
KOpEHb
3 YPABHEHUA U HEPABEHCTBA. 17 1
KBagparssle ypaBHeHUSA
4 AJITEBPAMYECKHUE BBIPAXXEHN . 17 1
JIpoOHO-palinoHalbHbIe BEIPAKEHUS
5 YPABHEHUMA U HEPABEHCTBA. 19 1
JIpoOHO-palmoHanbHbIe ypaBHEHUS
6 OYHKINN 15 1
7 AJITEBPAMYECKHUE BBIPAXXEHN . 14
Crenenu
8 UNCJIA U BBIUNCJIEHUA. JlenumocTh 7 1
9 [ToBTOpEHwUe, 06061ueH1fe, 10 1
CUCTEMaTHU3alus 3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoarieie  Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 OYHKINN 25 1
) YPABHEHUA U HEPABEHCTBA. 15 1
KBagparHsle HepaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. o5 1
VYpaBHEHMUsI, HEPABEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE ITOCJIIEAOBATEJIBHOCTU 25 1
N ITPOI'PECCHH
5 AJITEBPAMYECKUE BBIPAXXEHU . 12 1
CreneHsb ¢ pallMoOHaJIbHBIM ITOKA3aTeNeM
5 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 34 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0
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