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IHOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBifeTCS OJHMM U3 ONOPHBIX KypCOB OCHOBHOIO 0O0mIIero o0pa3oBaHUs: OHa
o0ecrieunBaeT M3y4YEHHE JAPYTuX IUCLUUIUIMH, KaK €CTECTBEHHO-HAyYHOrOo, TaK M TyMaHUTApHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOJUMO A MPOJOJDKEHHs OOpa3oBaHUS M B TOBCEJAHEBHOM JKU3HMU.
Pa3Burtue y 00ydaronuxcsi Hay4HbIX MPEICTaBIECHUIN O MPOUCXOKICHUN M CYIIHOCTH ajaredpandeckux
abcTpakuuii, crmocobe OTpaKeHHs MaTeMaTHYeCKOW HayKOH SIBICHMH M MpPOIECCOB B IMPHUPOJEC U
00IIIeCTBE, POJIM MAaTEMATUIECKOTO MOJICITMPOBAHUS B HAYYHOM TIO3HAHWH U B TIPAKTUKE CIIOCOOCTBYET
(GOpMHPOBAHNIO HAyYHOTO MHMPOBO33PEHMS M KAauyeCTB MBILIUICHUS, HEOOXOOUMBIX JUIsl aJanTallid B
COBpPEMEHHOM Iu(ppoBoM ol1iecTBe. M3yuenue anreOpel oOecrieuuBaeT pa3BUTHE YMEHUS HaOJIOaTh,
CpaBHUBAaTh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOM JCHCTBUSI W BBIBOJABI, (OPMYJIHPOBATH YTBEP)KICHUS.
OcBoenne Kypca aireOpbl 0OecledMBaeT Pa3BUTHE JIOTHYECKOTO MBIIUIEHUS OOYYarolUXCs: OHHU
UCMONb3YIOT JIEAYKTUBHBIE W MHIYKTUBHBIE pacCyXJeHHs, 0000IleHHe U KOHKPETU3aLMIo,
abctparupoBanne u aHaimoruto. OOyyeHue anreOpe TNpeArnosaraeT 3HAUYUTENBHBIH  00BEM
CaMOCTOSITENIFHON JEATEIBHOCTH 00YYaroInXCcs, IOITOMY CaMOCTOATENBHOE PEIIeHHE 3a1a4 SBISIETCS
peanu3anuen AeATeIbHOCTHOrO MPUHIUIA 00yUeHHs.

B crpykrype mporpaMmel yuyeOHOro kypca «Anredpa» JUisi OCHOBHOIO 00IIero odpa3oBaHus
OCHOBHOE MECTO 3aHHUMAIOT COJAEPKATEIbHO-METONNYECKUE JIMHUU: «Yucna W BBIYUCICHUS»,
«AnreOpanueckue BbIpAXEHUs», «YpaBHEHHs U HepaBeHCTBa», «DyHkuum». Kaxnas u3 stux
COJIEPKATEIbHO-METOJUUECKUX JIMHUM pa3BUBAeTCsl Ha MPOTSHKEHMH TPEX JIeT M3YydeHus Kypca,
B3aUMOJICHCTBYSl C JAPYTMMM €ro JMHUAMU. B Xozme wu3yueHus ydyeOHOro Kypca OOydaroLMcs
IIPUXOJUTCS JIOTUYECKH PACCYK1ATh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN sA3bIK. B CBA3M ¢ 3TUM
B MporpamMmy y4eOHOro Kypca «Anredpa» BKJIIOUEHbI HEKOTOPbIE OCHOBBI JIOTHUKH, ITPE/ICTABICHHbBIE BO
BCEX OCHOBHBIX pazfielax MaTeMaTH4eCKOro o0pa3oBaHHsS M CHOCOOCTBYIOLIME  OBJIAJICHUIO
00yYaroIMMUCs OCHOB YHUBEPCAJIbHOTO MaTeMaThdecKoro sizbika. CopepikaTelbHOW M CTPYKTYypHOU
0COOEHHOCTBIO YUeOHOT0 Kypca «AsreOpay sIBISETCS €ro HHTETPUPOBAHHbII XapakTep.

Conepxanve nuHUM «Yuciaa M BBIYMCIEHUS» CIY’)KUT OCHOBOHM MJIsl JANbHEHIIEr0 HU3Y4YEHHS
MaTEeMaTHKH, CIHOCOOCTBYET Pa3BUTHIO Y OOYyYaroIIMXCS JIOTHYECKOTO MBIIUICHUS, (POpMHPOBaAHUIO
YMEHHUs TO0JIb30BATHCS ATOPUTMAMM, a TaKXKe NMPHOOPETEHNIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX
JUIS TIOBCEAHEBHOM *M3HHU. Pa3BuUTHE MOHATUS O YUCIIE Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
CBSI3aHO C DALMOHAJIBHBIMH M HWPPAIMOHAIBHBIMU YHUCIAaMH, (OPMHPOBAHUEM TMPEICTABICHUA O
JIEHCTBUTENILHOM 4Hclie. 3aBepLICHHE OCBOEHUS YHUCIIOBOM JIMHUM OTHECEHO K CpelHeMy oOuiemy
00pa3oBaHMIO.

Conepkanue ByX aireOpanyuecKux JUHHNA — «AnreOpandeckue BBIpaXKEHUS» M «YPaBHEHUS U
HEPaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO Yy OOYYAIOUIMXCS MaTEeMaTHYEeCKOro armapara,
HEO0OXOUMOT0 JJIsl PEeIIeHUs 3a/1a4 MaTeMaTHKHU, CMEXKHBIX MPEAMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX
3ajady. Ha ypoBHe oOCHOBHOro ob6mero oOpa3oBaHusi y4eOHbI MaTepual TPYyHIHUPYETCS BOKPYT
pallMOHATBHBIX BbIpaXEeHUH. Aunredpa JIeMOHCTPHPYET 3HAUEHHE MAaTeMaTHKU KakK s3bIKa s
IIOCTPOCHUS MAaTEMaTUYECKUX MOJEJNIEH, OMMCAHUs MPOLIECCOB U SIBICHUN peanbHOro Mupa. B 3amaumn
oOyueHusi anreOpe BXOAAT TaKXkKe JalibHEHIIee pPa3BUTUE AJTOPUTMUYECKOTO  MBIILJICHHUS,
HEOO0XOIMMOro, B YaCTHOCTH, JUIsI OCBOCHMA Kypca HWH(POPMATUKH, U OBJIAJICHUE HaBbIKAMU
JNEeNyKTUBHBIX paccyxaeHuil. IlpeoOpa3oBaHue CHUMBOJBHBIX (OPM CHOCOOCTBYET pPa3BUTHIO
BOOOpaXEeHUs, CIIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPYECTBY.

Conepxanue (yHKIMOHATBHO-IpaUUecKOil JUHUM HALEJICHO Ha IOJIy4eHHE OO0Yy4arolUMMUCS
3HAHUH O (PYHKIMAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJACNIM JIsl OMHMCAHUS W HCCIICIOBAHMS
pa3HOOOpa3HbIX MPOILIECCOB U SIBIEHUI B mpupoae M oduiectBe. M3yueHune marepuana CriocoOCTBYET



Pa3BUTHIO y OOYYAIOIIMXCS YMEHHUS HCIIOJIB30BAaTh Pa3JIMYHbIC BHIPA3UTEIbHBIE CPEICTBA S3bIKA
MaTeMaTUKH — CJIOBECHBbIC, CHMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaJd B (opMupoBaHue
HpeHCTaBHeHI/Iﬁ 0 POJIM MAaTECMATUKHU B PA3BUTUN HUBUJIIN3AlIUN U KYJILTYPBL.

CornacHo yueOHOMY IUTaHy B 7-9 Kiaccax u3ydaercss yuyeOHbI Kypc «Anredpa», KOTOpPBII
BKJIIOUAeT CJIEIYIONINe OCHOBHBIE pa3zienbl copepkaHus: «Uuciaa u BBIYMCICHHUS», «AsreOpandecKue
BBIPQXEHUS», «YPABHEHUS U HEPABEHCTBA», « DyHKIIUI.

Ha u3yuenue yuebHoro Kypca «Anredpa» orsoautcst 306 yacos: B 7 xinacce — 102 gaca (3 gaca B
Heneno), B 8 kiacce — 102 yvaca (3 yaca B Henenio), B 9 kiacce — 102 gaca (3 yaca B HeJeno).

COJAEPKAHUE OBYYEHUA

7 KJIIACC

Yuciia 1 BbIYUCICHUSA

JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0i OT oxHOW (opMbl 3ammcu apodel K Ipyroil.
[lonsiTE panMOHANBHOIO YHCJIA, 3aIUCh, CPAaBHEHHE, YNOPSINOYMBAHME PALUOHAIBHBIX YHCEIL
Apudmerndeckre NeMcTBUS ¢ pallMOHAIBHBIMU YMCiIaMu. PerieHue 3ajay U3 peayibHOW NMPakTHKU Ha
9acTH, Ha IPOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeJEM: OINpejAeseHUe, IPeoOpa3oBaHue BBHIPAKEHUN Ha OCHOBE
OIpeIesIeHus, 3anuch O0nbIMX yucen. [IponeHTsl, 3anuce NpoLEeHTOB B BUAE ApoOH U ApoOu B BUAE
IIPOLIEHTOB. TpH OCHOBHBIE 337a4l Ha MPOLIEHTHI, PEIICHUE 3a7a4 U3 PEAIbHOM MPAKTUKH.

IIpuMeHeHne MPU3HAKOB AEITUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATYPaJIbHbIX YHCEI.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi MPONOPLIMOHATBHOCTH.

AJsiredOpanyeckue BbIpasKeHHsI

IlepemeHHBIE, YHCIOBOE 3HAYCHHME BBIPDAKEHUS C IIepeMEeHHOH. JlomycTumele 3HaueHUs
nepeMeHHbIX. [IpencTaBienue 3aBUCUMOCTH MEXIy BEIMYMHAMHU B BHIE (popMyibl. Beruucnenus no
dopmyrnam. [IpeoOpasoBanne OyKBEHHBIX BBIPAKCHH, TOXKIECTBEHHO PaBHBIC BBIPAKCHUS, MpPaBUIIA
peoOpa3oBaHusl CyMM M IPOU3BEJNCHMMH, NpaBWiIa PACKPBITUS CKOOOK M NPUBEACHUS HOJOOHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTEIEM.

OpnowneHbl W MHorowieHnl. CrteneHb MHorowieHa. CloXKeHHE, BbIUUTAHUE, YMHOXKEHUE
MHOTOWwIeHOB. POpMyJIbl COKPAIEHHOTO YMHOXEHUS: KBAaApAaT CyMMBI M KBaJapar pasHoctu. Popmya
pa3HOCTH KBaapaToB. Pa3iiokeHre MHOTOYJIEHOB HA MHOKUTEIIH.

YpaBHeHUsS M HEpaBEHCTBA

VYpaBHeHHE, KOpeHb YpaBHEHHs, NpaBuUia MpeoOpa3oBaHUS YPaBHEHUS, PaBHOCHIBHOCTH
YpaBHEHUM.

JIuHeitHoe ypaBHEHHME C OJIHOW TMEPEMEHHOM, YMCIIO KOpPHEH JIMHEHHOTO YpaBHEHUS, pEIICHUE
JTUHENHBIX ypaBHEHMH. CocTaBlleHHE YpaBHEHHUH IO YCIOBHUIO 3aJaud. PenieHue TEeKCTOBBIX 3ajad C
MMOMOUIBIO YPABHEHHU.

JluneitHoe ypaBHEHHE C JABYMs MepeMEeHHbIMH u ero rpadpuk. Cucrema JBYX JIHMHEHHBIX
ypaBHEHMH ¢ IByMs NepeMEeHHbIMU. PemieHne cucteM ypaBHEHUH cocoOOM mojacTaHOBKU. ITpumepst
pEILIEeHNs] TEKCTOBBIX 3a4a4 C [IOMOILBIO CUCTEM YpaBHEHHII.

DyHKUUHA

Koopannara toukn Ha npsmoil. UucnoBsle nmpoMexyTku. PaccrosHue Mexay AByMsI TOYKaMH
KOOPJMHATHOU MPSIMOIA.

[IpsmoyronbHas cuctema koopauHaT, ocu Ox u QOy. AbGcuucca U OpAMHATa TOYKH Ha
KOOpAWHATHOH miockocTu. [Ipumeps! rpadukoB, 3amaHHbIX (Gopmynamu. UTeHne rpaduKoB peasbHBIX
3apucumocteil. [lonstue ¢pynkuuu. I'padpux ¢ynknuu. CsoiictBa pynkumid. JIunelinas ¢yHkuus, eé



rpaduk. ['padux ¢ynknuu y = [x|. ['padmueckoe penieHrne TMHEHHBIX YPABHCHUA U CUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KVIACC

Ymucia 1 BbIYUCICHUA

KBanpatHslit kopeHb U3 uncina. [lonarue 06 uppanuoHaibHoM yucie. JlecaTuuHble TpUOINKEeHNs
uppanuoHanbHbBIX uucen. CBoiicTBa apudMeTHUecKuX KBAJpPaTHBIX KOpPHEH M HMX MNpPUMEHEHHE K
IpeoOpa30BaHNIO YUCIIOBBIX BBIPAXEHUM U BbIYUCICHUAM. [{eficTBUTENbHBIE YUCIIA.

CreneHb ¢ 1eNbIM MOKa3aTesieM U €€ cBoiicTBa. CTaHaapTHas 3alKUCh YHUCIa.

AnredpanyecKue BbIpaskeHUsA

KBanpaTHblil TpEXUiIEH, pa3ioKEeHUE KBAAPAaTHOIO TPEXUIEHA HA MHOKHUTEIIN.

AnrebOpanueckas apodb. OCHOBHOE CBOMCTBO anreOpanmdeckoir npoou. CrokeHue, BBIYUTAHHE,
YMHOXXEHUE, JIefIeHHe anreopanyeckux Apooeil. PanyionanbHble BIpakeHUs U UX IpeoOpa3oBaHue.

YpaBHeHMS M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMyna KopHell kBaapaTtHoro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUH, CBOJSIIMXCS K JIMHEWHBIM U KBaapaTHbIM. [Ipocreiimne apoOHO-paloHaIbHbIE
YPaBHEHHS.

I'papuueckas uHTEprperanuss YpaBHEHUH C JBYMs HEpPEMEHHBIMM W CHCTEM JIMHEHHBIX
yYpaBHEHUN C JIByMs IlepeMEHHBIMHU. [IpuMmepsl pelleHHs CUCTEM HEIMHEHMHBIX YPAaBHEHWM C IBYMs
[IEPEMEHHBIMH.

Pemenre TekCTOBBIX 33724 alreOpandecKuM CIIOCOOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOI mepeMeHHOW. PaBHOCHIBHOCTB
HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OAHON nepeMeHHOW. CHUcTeMbl JIMHEHHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

DOyHKUUHA

[Tonsatue ¢pynkuuu. O6aacTh OnpeaesaeHnss 1 MHOXKECTBO 3HaueHnH (pyHKIMU. CriocoObl 3a1aHus
(byHKIMHA.

I'padux ¢ynkumu. Yrenue cBoiictB ¢yHkimuu no e€ rpaduky. [Ipumeps rpagukoB (GyHKIHIA,
OTPAXKAIOIINX PEATBHBIE POLECCHI.

@OyHKIMH, ONUCHIBAIOIINE MPSIMYIO U 00paTHYIO MIPONOPIMOHAIBHBIE 3aBUCUMOCTH, UX IpadUKH.
Oynkmun y = x2 y = X3, y = Vx, y=[x|. [pauueckoe pemenne ypaBHeH i 1 CHCTEM YPaBHEHHIL.

9 KUIACC

Ymucna v BbIYMCTICHUS

PanmonanpHble yncia, MppalMOHAIBHBIE YUCIIA, KOHEUYHbIE U OECKOHEYHbIE JECATUYHBIE APOOU.
MHOXecTBO NEHCTBUTENIBHBIX YUCEN, JEHCTBUTENBHBIE YHCIAa KaK OECKOHEUHBbIE AECATHUYHBIE APOOH.
B3auMHO OJTHO3HA4YHOE COOTBETCTBHUE MEXKY MHOKECTBOM JIEHCTBUTENIBHBIX YHMCEI U KOOPAMHATHOMN
IIPSIMOM.

CpaBHeHHE IeHCTBUTENBHBIX YHCEN, apu(METHUECKUE IEHCTBUS C IeUCTBUTEIBHBIMU YHNCIaMH.

Pa3zmMepbl 00bEKTOB OKPYXKAIOIIEr0 MUPa, AJIUTEIBHOCTh IPOLIECCOB B OKPYIKAIOIIEM MHpE.

[TpubnmxEHHOE 3HAUEHHE BEIMYMHBI, TOUHOCTh Npubimxenus. Okpyrienue uucen. [Ipukuaka un
OLIEHKA PE3yJIbTaTOB BBIYUCICHUM.

YpaBHeHUs M HEpaBEHCTBA

JIuneitHoe ypaBHeHue. Penenrue ypaBHEHUM, CBOAIIMXCS K TMHEUHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOIALIMXCA K KBaJIpaTHbIM. bukBazpaTHOE
ypaBHeHue. [IpuMepsl pelleHHs ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEW pAa3joKEHHEM Ha
MHOKUTEH.



Pemenne npoOHO-pallMOHANBHBIX ypaBHEHMH. PelneHne TEKCTOBBIX 3ajjad  anredpandyeckum
METOJOM.

VYpaBHeHHE C ABYMS NIEpEMEHHBIMH U ero rpaduk. Perenne cucreM IByX JTUHEWHBIX ypaBHEHUN
C AByMs IEpEMEHHBIMU. PeleHne cucreM IByX ypaBHEHWH, OJHO M3 KOTOPBIX JIMHEWHOE, a IPyroe —
BTOpO# cTeneHu. I'paduueckas MHTEpHIpeTalus CHCTEMBbl YPABHEHUH ¢ ABYMS IIEPEMEHHBIMH.

Perienue TekCcTOBBIX 3ajjau alreOpandeckuM CriocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne IMHEMHBIX HEPABEHCTB € OJJHOM ITEpEeMEHHON. PeleHne cucTemM JTMHEHHBIX HEPABEHCTB
¢ oxHoM mepemeHHol. KBaapaTHeie HepaBeHCTBA. ['padnueckas mHTEpIpeTalis HEPAaBEHCTB U CUCTEM
HEPABEHCTB C JBYMsI IEPEMEHHBIMH.

DyHKUUHA

Ksanpatuunas pynknus, eé rpaduk u cBoiicTBa. [lapaGona, KOOpAWMHATEI BEPIIUHBI MapaOOJIbI,
0Ch CUMMETPHUH MapaloIbl.

I'paduku Gynxmmit: y =kx, y =kx + b, y =k/x, y = x%, y = Vx, y = |x| # ux cBoiicTBa.

Yucii0BbIE N0CJIE10BATEIBHOCTH U NIPOrPEeCCHU

[lonsiTie YKCIOBOM TMOCIENOBATEIBHOCTH. 3aJlaHhe MOCIEAOBATEIIbHOCTH PEKYPPEHTHOM
dhopmysoit u GopMyIIOi 1-TO WICHA.

Apudmerndeckas 1 reomerpuueckas nporpeccud. Gopmyssl #-ro 4jieHa apupMETHUECKOH U
reOMETPUUYECKOMN MPOTrPECCU, CyMMBI IIEPBBIX 71 YJICHOB.

N300pakeHre WIEHOB apHU(PMETHUYECKOH M T'€OMETPUYECKOH MpOrpeccHii TOYKaMH Ha
KOOPJMHATHOM TIOCKOCTU. JINHEHHBIN U SKCIIOHEHIMAIbHBIA pOCT. CII0KHbBIE TPOLIECHTHI.

INNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMNYHOCTHBIE  pe3yJIbTATBI ~ OCBOCHHUSI  IporpaMMbl  y4yeOHOro Kypca  «Anrebpay
XapaKTepU3yIOTCs:

1) naTpuoTH4YecKoe BOCIIUTAHHE:

MPOSIBJICHUEM HMHTEpEca K MPOILIOMY M HACTOSIIEMY POCCHMCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOILIEHUEM K JOCTHMKEHHSIM POCCUUCKHX MATEMAaTUKOB U POCCHUIMCKOW MATEMAaTHYE€CKOM IIKOJIbI, K
MCIOJIb30BAaHUIO ATUX JOCTUKEHHUM B IPYTUX HayKaxX U MPUKIAIHBIX chepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBHIMOJTHCHHIO OOSI3aHHOCTEH TpakJaHWHA U pealu3alliil  €ro Mpas,
MPEACTABICHUEM O MAaTeMAaTHUYECKUX OCHOBaxX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHH,
MpoIenyp TPaKIaHCKOro oOIIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHHUIO
ATHUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTHMYECKUM MPUMEHEHHUEM JOCTHKEHHMH HayKd, OCO3HAHUEM
BAKHOCTU MOPAJIbHO-3THUUYECKUX MPUHLHUIIOB B IEATEILHOCTH YUYEHOTO;

3) TpyZ10BOE BOCIIMTAHME:

YCTAaHOBKOW Ha AaKTUBHOE YYacTHE€ B pEHICHMHM MPaKTUYECKUX 3a/ad MaTeMaTH4ecKOu
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTHU MAaT€MaTU4YecKOro oOpa3oBaHUs Ha MPOTSHKEHUU BCEH KU3HU
JUTSL YCTICUTHOW MPOQECCHOHANBHON NEATEIILHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHIA, OCO3HAHHBIM
BBEIOOPOM M TIOCTPOCHHEM HHIUBUIYATBHOW TPACKTOPHUU OOPa30BAHUS M KU3HEHHBIX IJIAHOB C YIETOM
JUYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHME:



CIOCOOHOCTBIO K AMOLIMOHAIIBHOMY M 3CTETUYECKOMY BOCIPHITHIO MAaTEMaTHUYECKUX OOBEKTOB,
3ajiay, pelieHu, paccyKAeHNH, yMEHHIO BUAECTh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpHCHTaHHCﬁ B JCATCIBHOCTHU HA COBPCMCHHYIO CUCTEMY HAYYHBIX Hp@}lCTaBHGHI/Iﬁ 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeNOBEKa, MPUPOJbl U OOlIecTBa, MOHUMAHUEM MaTeMaTH4YeCKOW HayKu
Kak cdepbl YENOBEYECKOW IEeATENbHOCTH, JTAamoB €€ pa3BUTHS U 3HAYUMOCTU IS Pa3BUTHS
OUBUWJIN3allUKU, OBJIAACHHUCM A3BIKOM MAaTCMaTHKU H MaTeMaTHUECKOU KyJILTypOﬁ KakKk CpCIACTBOM
IMMO3HaHHWA MHpPaA, OBJIaJICHUCM HpOCTCI\/JIIHI/IMI/I HaBbIKaMH HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTH,

6) ¢usnueckoe BocnuTaHHMe, (POPMHPOBAHHE KYJILTYPbl 310POBbS M 3MOIHOHAJIBLHOIO
0J1aronoTyyus:

TFOTOBHOCTBIO NPHUMCHATH MATCMATHYCCKUC 3HAHWA B HHTCPCCAX CBOCTO 3J0POBbLSA, BCACHHUA
3I0pPOBOTO 00pa3a JKU3HU (3M0POBOE MHUTAHWE, COATAHCHPOBAHHBIA PEXHM 3aHATHA W OTHbIXA,
peryisipHas (pu3ndecKass akTUBHOCTH), COPMHUPOBAHHOCTHIO HAaBBIKA PeQIICKCUU, TPU3HAHUEM CBOETO
IpaBa Ha OMHKOKY M TAaKOTO ke MpaBa APYroro 4yeiaoBeKa;

7) 3K0JI0THYeCKOe BOCTIMTAHUE:

OpHCHTaHI/Ieﬁ Ha TMPUMCHCHHEC MATCMATHUYCCKUX 3HAaHUH AJid peUICHUA 3aaa4 B o0OJjacTu
COXPAHHOCTH OKpYXalollei cpelibl, IUNIAHUPOBAHUS MTOCTYIKOB M OLIEHKH UX BO3MOXHBIX MOCJIEICTBUI
JUTSL OKpY>KaloIlel cpeibl, OCO3HAHUEM TTI00aIbHOIO XapaKTepa SKOJIOTMUECKUX MpoOJieM U MyTed ux
peleHus;

8) ananTanusa Kk U3MEHAIOLUMCS YCJIOBUSIM COLMATBHOM M PUPOAHOIi cpeabl:

FOTOBHOCTBIO K JIEHCTBUSIM B YCIOBHUSIX HEOIPEAEIEHHOCTH, MOBBILICHUIO YpPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTHYECKYIO ACSITeNbHOCTh, B TOM YUCIIE YMEHHUE YUYUTHCS Y IPYTHUX JIIOJIEH,
HpI/IO6peTaTL B COBMECTHOU ACATCIBHOCTH HOBLIC 3HAHUSA, HABBIKW U KOMIICTCHIIUN U3 OIIbITA APYTHUX;

HEOOXOMMOCTBIO B ()OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM 4HCIE (OPMYIHPOBATH HICH,
IIOHATHS, TUIIOTE3HI 00 00BeKTaxX U SABJICHUAX, B TOM YHUCJIC paHEC HEM3BCCTHBIX, OCO3HABAThH )I@CI)I/IL[I/ITBI
COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIaHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIUIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PEILIEHUS U IEHCTBUA, POPMYIUPOBATH
N OICHHUBATDH PUCKH U IIOCIICACTBUA, q)OpMI/IpOBaTI) OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHbIE YHHBepcaJIbHbIe YUeOHbIe JeliCTBUS

ba3oBble JJornyeckue AeiicTBUS:

® BBIABIATh U XapaKTEPU30BaTh CYLICCTBEHHbIC MPHU3HAKKM MATEMaTHUYECKUX OOBEKTOB, MOHSATHUH,
OTHONIICHUN MEXIy TMOHATUSAMHU, (DOPMYIUpPOBATH OIpENeICHHs] TMOHATHH, YyCTaHABIUBATH
CYIIECTBEHHBIA TPU3HAK KIACCU(PUKALNN, OCHOBAHHS JJIsI OOOONICHHUS W CpPaBHEHHS, KPUTCPUU
MPOBOJUMOI0 AHAJIN3A;

® BOCIPHHHMATH, (OPMYIHpPOBATE W  MNPEOOPA3OBHIBATH  CYXKICHHS: YTBEPAUTEIbHBIC H
OTpHUIIATENIbHbIE, €IMHUYHBIE, YaCTHBIE U OOIIUE, YCIOBHBIC,

® BBISBIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpPEUHUs B (DakTax, JaHHBIX,
HaOMIOZCHUSAX W YTBEPXKICHMSX, MpeiaraTb KPUTEPHUH IS BBISIBICHUS 3aKOHOMEPHOCTEH H
[IPOTUBOPEYUL;

e JejaTh BBIBOJABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX M HMHAYKTHBHBIX
YMO3aKIIIOUEHUH, YMO3AKIIOUCHUHN 110 aHAJIOTHH;



pa3z0bupath JOKa3aTEIbCTBA MATEMATHUECKUX YTBEPKAECHUH (MPSIMbIE U OT IPOTUBHOTIO), IPOBOJUTH
CaMOCTOSITCIGHO ~ HECJIOKHBIE  JIOKA3aTeNIbCTBA  MaTeMaTHYeCKHX  (DaKTOB,  BBICTpaWBaTh
apryMeHTalylo, TMPUBOJUTH TPUMEPhl U  KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIE
paccyXIeHuUS;

BbIOUpaTh CIOCO0 perieHus ydeOHOW 3afaud (CpaBHUBATh HECKOJIBKO BApUAHTOB pPEIICHUS,
BbIOMpATh HanOOJIee MOIXOAALINMA C YYETOM CAMOCTOSTEIbHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBble ncciaegoBarTe/bcKue AeiicTBUS:

UCTIOJIb30BAaTh BOMPOCHI KaK HCCIENOBATEIbCKUI HMHCTPYMEHT TMO3HAaHUA, (OPMYIHPOBATH
BOTIPOCHI, (PUKCUPYIOIIHE MPOTHBOPEUHE, MPOOIEMy, CAMOCTOSATEIPHO YCTAHABINBATh HCKOMOE U
naHHoe, GOpMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHHUE;

MIPOBOJMTH IO CAMOCTOSITEIIBHO COCTABJICHHOMY IUIAHY HECJIOXHBIA SKCIIEPUMEHT, HEOOJBIIOe
HCCJIEIOBAaHUE [0 YCTAaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4ecKoro oOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEXTY COOOM;

CaMOCTOSITENIbHO  (POPMYJUPOBAaThH OOOOIIEHHWS W BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
HAOIO/ICHUS, UCCIIEIOBaHMS, OIICHUBATH JOCTOBEPHOCTH TMOJTYUYEHHBIX PE3yNbTAaTOB, BHIBOJOB U
000011IeHMIT;

MPOTHO3HPOBATh BO3MOXKHOE DPa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATH MPEINOIOKEHUS O €ro
Pa3BUTHUH B HOBLIX YCJIOBUAX.

Pabora ¢ undopmanmeii:

BBISIBJIATH HEAOCTATOYHOCTHh U N30BITOYHOCTD I/IH(i)OpMaHI/II/I, JaHHBbIX, HGO6XO)II/IMI)IX AJI pCIICHUA
3a]auu;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh W MHTEPHPETUPOBATH MH(POpPMALMIO Pa3IHMUHBIX
BUJIOB U (hOPM IpeICTaBICHHUS;

BbIOUpaTh (hopMy MpeacTaBieHUs WHGOPMALMU U WUIIOCTPUPOBATh pelIaeMble 3a/1adyll CXeMaMH,
JuarpaMmmamu, HHOM rpauKoi U uX KOMOUHAIMSIMU;

OLICHMBATh HAA&KHOCTH HMHPOPMAIMM TIO KPUTEPUSM, MPEAJOKEHHBIM YUHUTEJIEM MU
c(hOpMyJIHPOBAHHBIM CAMOCTOSITENLHO.

KoMMyHuKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIE 1eiCTBHUS:

BOCIIPUHUMATh U (HOPMYJIHPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBHUSMHU U IIENSIMU OOIICHHUS,
SACHO, TOYHO, TPaMOTHO BbIpaXXaTb CBOIO TOYKY 3PCHHUA B YCTHBIX U IMMCBbMCHHBIX TCKCTAX, AaBaTb
MOACHCHUA 110 X0y PCIICHHUA 3aJa4i, KOMMCHTUPOBATH HOJ'Iy‘-ICHHLIﬁ PE3YIIbTAT,

B X0/ie OOCYX/IEHUS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY OOCYKAaeMOW TeMbl, IPOOJIEMBI, pelaeMon
3aJa4uM, BBICKA3bIBaTh HJIEU, HALIEJICHHbIC HA IMOMCK PEIICHHUs, COMOCTaBJISATh CBOM CYXXICHHS C
CYXKICHUSIMH JAPYTUX YYaCTHHKOB JAMAajora, oOHapyXHBaTh pa3indhe M CXOACTBO MO3UIUH, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIIACHS, CBOH BO3PAKCHHUS,

NPEICTaBIsATh PE3yJAbTaThl pEIICHUs 3a7aud, OKCIEPHUMEHTa, HCCIEeIOBaHUs, MPOEKTa,
CaMOCTOSITENILHO BBHIOMpaTh (POpMaT BBICTYIUICHHUS C YYETOM 3a/a4 MPE3EHTALUU U OCOOCHHOCTEH
ayJIMTOPUH;

MMOHMUMATh U HUCIIOJB30BAaTh MPCUMYILICCTBA KOMaHI[HOﬁ u HHIIHBHI[yaJIbHOﬁ pa6OTBI Ipu pCICHUN
y‘-Ie6HBIX MaTEMATHYCCKUX 3a/1a4,

IPUHUMAThH 1I€JIb COBMECTHOM JIEATENbHOCTH, IJIAHMPOBATh OPraHU3allMI0 COBMECTHON padOTHI,
pacmpenensaTh BUIIbI padoT, JOTOBAPUBATHCS, OOCYKIAaTh MPOIIECC U Pe3ysIbTaT PaboThl, 00001IaTh
MHEHUS HECKOJIbKHX JIFOJICH;

y4acTBOBATh B IPYNMOBHIX (hopMax paboTsl (00Cyx)aeHHUS, 0OMEH MHEHUSMU, MO3TOBBIE IITYPMBI 1
JIPYTHE), BBIMOJHATH CBOIO YacTh PabOTHl M KOOPAUHUPOBATH CBOM JICHCTBUS C IPYTUMH UYJICHAMHU
KOMaH[bl, OLIEHMBATh KayeCTBO CBOEro BKJIaJa B OOMMHA TPOAYKT MO KPUTEPHUSM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMU B3aHUMOICHCTBHUS.



PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIe 1eCTBUS

Camoopranuzanus:

CaMOCTOSITENIbHO COCTABIIATH ILIaH, AITOPUTM pEIIeHUs 3a7au (WM €ro 4acTh), BBIOUpATh Cocod
peleHus ¢ y4éTOM HMEIOLIUXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBAaTh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW HH(POPMALIUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH MHTEJIEKT:

BJIAJ€Th CIOCOOAMHM CAaMOIIPOBEPKH, CAMOKOHTPOJS Ipolecca M pe3yibTara pelieHus
MaTeMaTHUYECKOM 3a71a9u;

NPEBUIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH PEIICHUH 3a]]aul, BHOCUTh KOPPEKTHUBHI B
JESITEIbBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, HAJCHHBIX OMIMOOK, BHISBIEHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBHME pE3yJIbTaTa JCSTENIbHOCTH MOCTaBICHHON eI U YCIOBUSAM, OOBICHATH
IOPUYUHBL  JOCTMDKEHUS WM HEJOCTHKEHHS] 1ENHU, HaxOIuTh OIIMUOKY, JaBaThb OLICHKY
npuoOpPETEHHOMY OTBITY.

NPEIMETHBIE PE3YJIBTATbBI

K xoHmy oOyuenus B 7 KkJiacce OOyYaroIIMHCS MOJYYUT CIEAYIONIME IpeIMETHbIE
pE3yJIbTaThI:

Yucia v BbIYHMCICHUSA

BoeimonusaTe, coyeTass yCTHble W THUChbMEHHbIE MPHUEMBI, apudmMeThyeckue AeUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

HaxoauTe 3Ha4eHUs YUCIIOBBIX BBIPAKEHHH, IPUMEHATh pa3HOOOpa3HbIe CIIOCOOBI M MPUEMBI
BBIUMCIICHHSI 3HAUE€HUH APOOHBIX BBIPAXXKEHHH, COIEpPKAIIUX OOBIKHOBEHHBIE U IECATUYHBIE APOOU.

[TepexoauTs OT OAHOW (OPMBI 3aMHMCH YWCENT K Apyroi (MpeoOpa3oBHIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JECATHUYHYIO IPO0B).

CpaBHUBATh U YIIOPSIOUMBATH PAllMOHAIbHBIE YHCIA.

OKpyrasiTh 4Yncia.

BBINONHATE TPUKHUAKY W OLIEHKY pe3ylibTaTa BBIYMCICHUN, OLIEHKY 3HAYEHUI YHCIOBBIX
BbIpaXCHUI. BBINIOIHATE AEMCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[TpyMeHsTh MPU3HAKU JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYpPaJIbHBIX YHCEIL.

Pemarh mpakTHKO-OPUEHTUPOBAHHBIE 3aJlayM, CBSA3aHHbIE C OTHOILIEHHWEM BEJIMYHH,
MPOMOPIMOHATFHOCTBIO BEJIMYMH, MPOLIEHTAMU, MHTEPIPETUPOBATh PE3yJIbTaThl PEIICHUS 3a7a4 C
y4€TOM OrpaHUYEHUH, CBA3aHHBIX CO CBOIICTBAMHU pacCMaTPUBAEMbIX OOBEKTOB.

Auaredpanyeckue BbIpasKeHUs

Hcnonp3oBaTh anredpandeckyro TEPMUHOJOTUIO U CUMBOJIMKY, IMPUMEHATh €€ B Mpoliecce
OCBOEGHHS yueOHOro MaTepuana.

Haxoaute 3HaueHust OyKBEHHBIX BBIPQKEHUH MPH 3aJaHHBIX 3HAYECHUSAX IEPEMEHHBIX.

BoinonHATe npeoOpazoBaHusl 1EJIOT0 BBIPAXKEHHUS B MHOTOYJIEH MPUBEACHHEM I0J00HBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BBINONHAT, yMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha MHOTOYJIEH,
OPUMEHSTH (DOPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pasHOCTH.

Ocy1ecTBIATh pa3oKEHUE MHOTOUIEHOB HA MHOKUTENH € TOMOLIbIO BEIHECEHUS 3a CKOOKH
0011ero MHOXUTEJS, TPYNIIUPOBKY CllaraeéMbIX, IPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOKEHHUSI.

[TpumensTh peoOpa3oBaHUSI MHOTOWICHOB IS PEUICHHs PA3IMYHBIX 3a/1a4 U3 MaTeMaTUKH,
CMEXXHBIX IIPEIMETOB, U3 PEAbHON IIPAKTHKH.



Mcnonb30BaTh CBOICTBA CTENEHEH € HaTypalbHBIMU IOKa3aTeNIsIMU Ul IpeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemlate nuHENHBIE ypaBHEHUS C OAHOW IIEPEMEHHOM, NPUMEHss IpaBUja IEepexona OT
MCXOIHOIO YPAaBHEHUS K PaBHOCHIBHOMY eMy. IIpoBepsTs, ABIIAETCSA JIM YUCIIO KOPHEM YPaBHEHHUS.

[TpuMeHsTH rpaduyeckre MeTO/Ibl P PELICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[ToxGupath nmpuUMepsl Map YMCEll, SBISIOMINUXCS PEIICHUEM JIMHEHHOTO ypaBHEHHS C JBYMS
NEPEMEHHBIMH.

Ctpouth B KOOPJAWHATHOM TUIOCKOCTH TpaduK JHHEHHOrO YypaBHEHHUS C JBYyMS
HEepEeMEHHBIMH, TOJIb3YsICh I'paMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cuctemsl IBYyX JIMHEHHBIX YpaBHEHHUH C JBYMs IEPEMEHHBIMH, B TOM YHUCIIE
rpadu4ecKH.

CocTaBnsATh W peliaTh JUHEWMHOE YpPaBHEHUE WM CUCTEMY JIMHEUHBIX YpPaBHEHHU 110
YCIIOBUIO 3aJaud, WHTEPIPETUPOBATH B COOTBETCTBHUHM C KOHTEKCTOM 3aJadyM IOJyYEHHBIN
pe3yJibTar.

DOyHKUUH

N300pakaTh Ha KOOPJAWHATHOMN MPSAMON TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM KOOPIMHATAM,
Jy4H, OTPE3KH, UHTEPBaJIbI, 3alIMChIBATh YUCIIOBbIE IPOMEKYTKH Ha aareOpanuecKoM si3bIKe.

OTmeuaTh B KOOPJAMHATHON TUIOCKOCTH TOYKH I10 331aHHBIM KOOPAWHATAaM, CTPOUTH TpapuKu
nuHeHHBIX QyHKIMH. CTpouTh rpaduk GyHKIHH y = |X|.

OnuceIBaTh C NOMOLIBIO (DYHKIMH U3BECTHBIE 3aBUCUMOCTH MEXJy BEIMUYMHAMU: CKOPOCTH,
BpEMsl, pPacCTOSIHUE, 1IEHa, KOJIMYECTBO, CTOUMOCTb, IPOM3BOIUTENLHOCTh, BpeMsl, 00BEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMM 1O 3HAYECHUIO €€ apryMeHTa.

[Tonnmatp Tpaduyeckuii croco0d NpeACTaBICHUS W aHANIW3a MHOOPMAIMH, W3BIEKATh U
MHTEPIPETUPOBATh HH(POPMAIIHIO U3 TPapUKOB peabHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xoHmy oOyuenus B 8 kJiacce oOydyaromuicsi MOJYYUT CIEAYIOLIME IpeIMETHbIE
pE3yJIbTaThI:

Yucina v BbIYMCICHUSA

Hcnonp30BaTh HayallbHble TMPEJCTABICHUS O MHOXKECTBE JCHCTBUTENBHBIX 4YHCEN IS
CpPaBHEHMs, OKpYIJIEHHs M BBIYMCICHMH, H300pakaTh MAEUCTBUTEIbHBIE YHCIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[IpumensTh MOHATHE apUPMETHYECKOTO KBAJPAaTHOTO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHHU,
UCIIONIB3YSl TpPU HEOOXOAMMOCTH KaJIbKYJSATOp, BBINOJIHATh MpeoOpa3oBaHUsl BBIPAKEHUH,
CoJleprKalIuX KBaJpaTHbIE KOPHU, HCIIOJb3Ys CBOMCTBA KOPHEH.

Hcnonb30BaTh 3amucu OOJNBIIMX W MallbIX YHUCENl C IMOMOUIbIO JECATHYHBIX Jpobed u
crenenet yucina 10.

AuredpanyecKue BbIpasKeHUs

[IpuMeHATh NOHATHE CTENEHU C LEeNbIM I[OKa3aTeJeM, BBIIOJIHATh NpeoOpa3oBaHUs
BBIPAKEHUI, COAEPIKALLMX CTENIEHU C LIEIBIM [T0OKA3aTEIIEM.

BEBINOAHATE TOXIECTBEHHBIE NPEOOPa30BaHM PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IpaBWI ACUCTBUI HaJ MHOTOWIEHAMU U anreOpandyecKuMu JpoOsiMH.

PackiaapIiBaTh KBapaTHBIN TPEXUICH HA MHOKUTEIH.

[TpumensaTh MpeoOpa3oBaHMsl BhIPAXKEHUM JUIsl PELICHUs Pa3IMYHbIX 3a/a4 M3 MaTeMaTHKH,
CMEXHBIX IIPEMETOB, U3 PEabHON IPAKTUKHU.

YpaBHeHus U HepaBeHCTBA

Pemare nuHENHBIE, KBaJpATHBIC YPAaBHEHUS M PALMOHAIBHBIC YPAaBHEHHUs, CBOJAIIMECH K
HUM, CUCTEMBI IByX YPAaBHEHUH C IByMS IEPEMEHHBIMH.



[IpoBOaUTE MpOCTEHIINE MCCIECTOBAHUSI YPABHEHUM U CUCTEM YpPAaBHEHHUW, B TOM YHUCIE C
NpUMEHEeHHEeM TrpadUuecKux MpeacTaBleHUll (yCTaHaBIMBATh, UMEET JM YPaBHEHUE WM CHUCTEMA
YPaBHEHUH PEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexonuTes OT cioBecHOW (OPMYIMPOBKM 3ajauyud K €€ anredpanyeckoil mojenu c
MTOMOILIBIO COCTABJICHUSI YPABHEHUS WM CUCTEMbl YPaBHEHUH, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4i MOJYYEHHBIN pe3yJbTar.

ITpuMeHsTh CBOWMCTBAa UYMCIIOBBIX HEPABEHCTB Ul CPABHEHUS, OLICHKH, pellaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM TEpPEeMEHHOH M WX CHCTEMBI, JaBaTh TpadUUEcKyr0 HIUTIOCTPAILIUIO
MHO>KECTBA PEIICHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKUUH

[ToHuMaTh ¥ HCIONB30BaTh (PYHKLIMOHAIbHbBIC TIOHATHS M SI3bIK (TEPMUHBI, CHUMBOJIHYECKUE
0003Ha4YeHUsI), ONpEAENATh 3HaUeHUE (YHKIMM [0 3HAYEHHUIO apryMEHTa, ONpeNeisTh CBOWCTBA
byHkmu 1o e€ rpaduky.

Ctpouts rpaduku 37eMeHTapHBIX PYHKIMHA BUA:

y=k/x,y =x% y=x%y =[x, y = /X, onuchiBaTh CBOiicTBa 4HCIIOBOH (QYHKIHUHU IO €&
rpaguky.

K xonmy oOydeHuss B 9 Kkjacce o0OydyaromuiiCcs TMOMYYUT CIEIYIONIME TPEIMETHBIS
pe3yIbTaThI:

Yucia v BbIYUCICHUA

CpaBHUBATh U YIIOPSAI0OUMBATH PALIMOHAIBHBIE U HPPALIMOHAJIBHBIE YUCIIA.

BoinonHATe apudmeTHueckue JEHCTBUS C palMOHAJIbHBIMU YHUCJIaMH, COYeTass YCTHbIE U
MMCbMEHHBIE TPUEMBI, BBITIOIHATH BBIYMCICHUS C UPPALIMOHAIBHBIMU YUCIIAMM.

Haxonuth 3HaueHWs CTENEHEW C LEeiabIMU I0Ka3aTelsIMU M KOpPHEH, BBIYMCIATH 3HAYCHUS
YUCJIOBBIX BBIPAKEHUM.

OKpyryisiTh NEHCTBUTENbHBIE YHCIIA, BBINOJHATH MPUKUAKY pe3yibTaTa BBIYMCIEHUH, OLEHKY
YHUCJIOBBIX BBIPAXKEHUN.

YpaBHeHNS U HEPABEHCTBA

Pemarp nuHEiHble M KBaJpaTHbIE ypaBHEHHUS, YPaBHEHUS, CBOJALIMECS K HHUM, IpocCTeiline
JIpOOHO-paLlMOHAJIbHBIE YPABHEHHUS.

Pemate cucreMbl ABYX JIMHEHHBIX YpaBHEHUM C JBYMsS NEPEMEHHbIMM M CHCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SIBJIACTCS JIMHEHHBIM.

Pemrate TeKCTOBBIE 33/1aUn aNreOpanyecKuM CriocoO0M C TIOMOIIBIO COCTABJICHUS YPAaBHEHUS WIIN
CHCTEMBI JIBYX YPaBHEHHH C ABYMs IEPEMEHHBIMHU.

[IpoBOaUTH TpPOCTEHIINE HCCIECNOBAHUS YPAaBHEHUW M CHUCTEM YypaBHEHHH, B TOM YHCIE C
MpUMEHEeHHEeM TpadudecKuX MpelCcTaBiIeHu (ycTaHABIMBaTh, MUMEET JIM YpaBHEHHE WJIM CHUCTEMa
YPaBHEHMH PEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IPOYEE).

Pematp nuHeiiHbIe HEPAaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300pakaTh PEIICHNE HEPABEHCTB Ha
YHUCJIOBOM MPSIMOM, 3aIIMCHIBATh PEIICHHE C IOMOIIBI CUMBOJIOB.

Pemate cucTembl JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOLIME KBaJIpaTHOE
HEPaBEHCTBO, N300paXkaTh PEIICHNE CUCTEMbl HEPABEHCTB Ha YMCIOBOM MPAMOI, 3aUCHIBATh PEIICHHUE
C TIOMOILIBIO CUMBOJIOB.

Hcnons30BaTh HEpaBEHCTBA MPU PELIEHUH PA3JIMYHBIX 3aa4.

DyHKUUHA

Pacnio3HaBath (yHKIIMM H3y4YeHHbIX BHJOB. llOKa3pIBaTh CXEMAaTHYECKH DPACIOJIOXKEHHE Ha
KOOPJMHATHOM TIJIOCKOCTH rpaduKOB (PYHKITUN BHJIA:
y=kx,y=kx+b,y=k/ix,y=ax2+bx+c¢c,y=xy= Vx,, y = |X|, B 3aBUCUMOCTHU OT 3HauY€HUI

K03(PHIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMH.



Ctpouth u n300paxarb cxeMaTHUECKU rpadUKHU KBaJpaTUUHBIX (YHKLHUH, OMMCHIBATh CBOMCTBA
KBaJIPaTUYHBIX QYHKUUH 110 UX rpadukam.

Pacnio3HaBaTh KBajpaTH4yHyl0 (QYHKIMIO 1O (opMmyiie, MPUBOAUTH HPUMEPHI KBaJpPaTUYHBIX
GyHKIUN U3 peanbHON )KU3HU, PU3UKU, TEOMETPUH.

YucJi0BbIe N0CIE10BATEIbHOCTH U NPOrPeccHy

Pacnio3HaBaTh apU(PMETHUYECKYI0O M T'€OMETPUYECKYI0 IPOrpPecCMH IpHU Pa3HbIX crocodax
3aJ1aHusl.

BbINONMHATE BBIUMCIEHHUS C HCIOJIb30BaHWEM (OpMysn n-ro ujaeHa apuMeTH4YecKod u
reOMETPUUYECKON MPOrPECCHid, CYMMBI MIEPBBIX N YICHOB.

N300pakaTh YieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJUHATHON INIOCKOCTH.

Pemarp 3amaumn, CBS3aHHBIE C UYHCJIOBBIMHU IIOCJIENOBATENBHOCTSMHU, B TOM YHUCIE 3aJadd W3
peanbHOM JKU3HU (C UCTIONB30BaHUEM KaJIBKYISATOPA, U(PPOBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE 7 KJIIACC

KosmnuecTBo yacos
No HanmeHoBaHMe pa3/ieioB U TeM POrpaMMBbl Beero | Kourponsnsie | Tpatiueck DJIeKTpPOHHbIe (LM(ppOBbIE)
paGoThI ue paGoThI o0pa3oBaTejbHbIE pecypchl
1 | YUwncna u BeIUMCICHUS. PanimonaabpHbIe YUCa. 25 1 bubmuorexa LIOK https://m.edsoo.ru/7f415b90
2 | AnreOpandeckue BhIpaKCHHUSI. 27 1 Bubmnuorexa IIOK https://m.edsoo.ru/7f415690
3 | YpaBHEHHS U HEPABEHCTBA. 20 1 Bubnuotexa IIOK https://m.edsoo.ru/7f415690
4 | Koopaunatsl U rpaduku. OyHKIUH. 24 1 Bubmnuorexa IIOK https://m.edsoo.ru/7f415690
5 | TloBTopeHnue u 0600IICHHE. 6 1 Bubmuorexa IOK https://m.edsoo.ru/7f415690
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
TEMATHYECKOE IINTAHUPOBAHHUE 8 KUIACC
KosmnuecTBo yacos
Ne HaumenoBanue pasaesioB ¥ TeM MPOrPaMMbI Beero Kontpoabn | Ilpakruyeck (?geKTPOHHHe (undpossie)
bie paGoThI He paGoThHI pa3oBaTejibHbIe pecypchl

1 Anre6pa1/1qec1<1/Ie BbIPAACHHA. Anre6pa1/1qec1<aﬂ 15 1 bubnmoreka I{OK https://m.edsoo.ru/7f417af8

JIpO0k.
2 ‘ncna n BeraucneHms. CTENCH C IE/IbIM 7 bu6morexa LIOK https://m.edsoo.ru/7f417af8

MOKAa3aTeJIeM.
3 AHF cOpanteckue BhpaxeHus. KpanpaTHbiii 5 1 bubmorexa LIOK https://m.edsoo.ru/7f417af8

TPEXWIEH.
4 | YpaBHenus u HepaBeHCTBA. KBajipaTHble ypaBHEHHS. 15 1 Bubmnorexa [{OK https://m.edsoo.ru/7f417af8
5 | YpaBueHnus u HepaBeHcTBa. CUCTEMBI YPaBHEHHUI. 13 Bubmnorexa [{OK https://m.edsoo.ru/7f417af8
6 | YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa. 12 1 Bubmnorexa LIOK https://m.edsoo.ru/7f417af8
7 | ®yukiuu. OCHOBHBIE MTOHSATHS 5 Bubmorexa LIOK https://m.edsoo.ru/7f417af8
8 | dysknuu. YnucnoBeie GyHKIIUN 9 Bubmnorexa [OK https://m.edsoo.ru/7f417af8
9 [ToBTOpEeHME M 0000IIEHNE 6 1 Bbu6mmorexa LIOK https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC

KoauuecTBO 4acoB

DJIeKTPOHHBIE (HH(pPOBbIE)

Ne HaumeHnoBaHue pa3ieioB M TeM NPOTrPaAMMBbI Beero KonTpoasu IIpakTnyeck 0Bpa3OBATENbHEIE PECYpCE]
ble padoThI ue padoThbl
1 Yucaa u BeIUMCIeHU. J{eCTBUTEIbHBIC YNCA. 9 bu6mmoteka IIOK https:/m.edsoo.ru/7f419d08
2 YPaBHeHI/I}IUI/I HEPABEHCTBA. YPABHCHHA C O/IHOH 14 1 bubnmoreka [{OK https://m.edsoo.ru/7f419d08
MIEPEMEHHO.
3 | VYpaBueHus u HepaBeHCTBa. CUCTEMbI YPAaBHEHHIA. 14 1 Bubmnorexa [{OK https://m.edsoo.ru/7f419d08
4 | VYpaBHeHus u HepaBeHcTBa. HepaBeHCTBA. 16 1 Bubnuorexa I{OK https://m.edsoo.ru/7f419d08
5 DyHKIUU. 16 1 Bubnuorexa LIOK https://m.edsoo.ru/7f419d08
6 YucaoBbIe NOCIEA0BATCIBHOCTH. 15 1 Bbu6mmoteka ITOK https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIUS 3HAHUHA 18 1 Bbubmuorexa [TOK https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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YYEBHO-METOJINYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

Maremaruka. AnreOpa: 7-if kiacc: 0a30BbIil ypOBEHb: yueOHUK, 7 Kiacc/ MakapbrueB
I0O.H., Munmox H.I'., HemkoB K.M. u npyrue; mox pen. TemsakoBckoro C.A.,
AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemnieHuey

Marematuka. Anrebpa: 8-il kiacc: 0a30BbId ypoBeHb: yueOHUK, 8 kiacc/ MakapblueB
IO.H., Munmoxk H.I'., HemxoB K.M. u npyrue; mox pen. Tensxosckoro C.A.,
AxunonepHoe obmectBo «M3narensctBo «lIpocsemienne

Maremaruka. Anrebpa: 9-if kmacc: 0a30BbIi ypoBeHb: yueOHUK, 9 kiacc/ MakapblueB
IO.H., Munmox H.I'., Hemxos K.M. m gapyrue; mox pen. Temaxosckoro C.A.,
AxuunonepHoe obmecto «M3narensctBo «IIpocBemenue»

Martematuka. BeposTHOCTh U cTaTUCTHKA: 7-9-€ Kiacchl: 0a30BbI YPOBEHb: YUEOHUK: B
2 yactax, 7-9 xmaccel/ Beicomkuii W.P., Smenxo W.B.; mox pen. Amenko U.B.,
AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemnieHuey

Marematuka. ['eomerpusi: 7-9-e kiaccel: 0a30BBI ypOBeHb: y4eOHHK, 7-9 kiacchl/
Atanacsn JI.C., byry3zoB B.®., Kagmomues C.b. u apyrue, AkuuoHepHoe 0O0IECTBO
«3marenscTBO «IIpocBemenune

METOAUYECKHUE MATEPUAJIbBI JJ1Sd YUUTEJIA

Maremartuka. Anredpa: 7-i kimacc: 0a30BBId ypOBEHb: YUeOHHK, 7 Kiacc/ MakapblueB
IO.H.,, Munmox H.I'., HemxoB K.M. u npyrue; noxg pen. TenskoBckoro C.A.,
AxnnonepHoe o6mectBo «M3narensctBo «lIpocBemenne

Maremaruka. AnreOpa: 8-if kiacc: 6a30BbIil ypOBeHb: yueOHHK, 8 kiacc/ MakapblueB
I0.H.,, Muamox H.I'., HemxoB K.M. u npyrue; moxg pen. Temskockoro C.A.,
AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemnieHuey

Marematuka. Anrebpa: 9-if kiacc: 0a30BbI ypoBeHb: yueOHUK, 9 kiacc/ MakapblueB
IO.H., Munmoxk H.I'., HemxoB K.M. u npyrue; nmox pen. Tensxosckoro C.A.,
AxunonepHoe obmectBo «M3narensctBo «lIpocsemienne»

Maremaruka. BeposiTHOCTh U cTaTUCTHKA: 7-9-€ Ki1acchl: 0a30BbIN YPOBEHb: YUCOHUK: B
2 yactax, 7-9 kmaccel/ Beicomkuii W.P., Smenko W.B.; mox pen. Amenko M.B.,
AxknmonepHoe o6mectBo «M3narensctBo «IIpocBemienne

Marematuka. ['eomerpusi: 7-9-e kiaccwl: 0a30BBI ypOBEHB: y4YeOHHK, 7-9 Kitacchl/
Atanacsa JI.C., byry3zoB B.®., Kamommies C.b. u apyrue, AkmuoHepHOe 00IIECTBO
«3narensctBO «IIpocBemenune

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH

HUHTEPHET
1.  Bubmuoreka IIOK https://m.edsoo.ru/
2. https://uchitelya.com/matematika/
3.  https://urok.1sept.ru/
4.  https:/resh.edu.ru/
5.  https://4ege.ru/gia-matematika/
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