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IMNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHus: OHAa 00ECIEYMBAET U3YYECHHUE IPYIHMX JTUCUUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK M TyMAaHUTAPHOTO IIMKIOB, €€ OCBOGHHE HEOOXOAUMO st
NpOJODKEHUsT O00pa3oBaHMsl W JJIS TOBCEAHEBHOM Ku3HU. PazButue vy
oOydaromuxcs HAYYHBIX TPEJACTABICHUH O TPOUCXOKACHUU U CYIIHOCTH
anredpanyeckux aOCTpaklMil, crnoco0e OTpaKeHUs MAaTeMAaTHYECKOW HayKou
SABIIGHUH M TIPOIECCOB B TPUPOJE H OOIIECTBE, POJIM MaTEeMaTHYECKOTO
MOJICTUPOBAHMSI B HAYIHOM MTO3HAHUH U B PAKTHUKE CIIOCOOCTBYET (HOPMUPOBAHUIO
HAYYHOT'O MHPOBO33PEHHS M KaUYECTB MBIIIJICHHS, HEOOXOAUMBIX IJIs afanTaluu B
coBpeMeHHOM udpoBoM obmiecTBe. M3yuenne anredpsl oOecrieunBaeT pa3BUTHE
yMeHUs HaOmonaTh, CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHUYHOCTU MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JeMCTBUSA, BBIBOJBI, (popMynHpoBaTh yTBepkAeHHs. OcBoeHHE Kypca anreOpsbl
o0ecrneunBaeT pa3BUTHE JIOTMUECKOTO MBIIIIEHUS! 00YYarOIINXCS: OHU UCIIOJB3YIOT
JEeNYKTUBHBIE M HMHIYKTUBHBIE PpACCYXKICHHs, OOOOIIEHHE M KOHKPETU3aLHIO,
abctparupoBanue u anajoruto. OOydeHue anredpe mpeanoiaraeT 3HaYUTEeIbHbBIN
00BEM CaMOCTOSITETTLHOM 1€ATEIHLHOCTH 00YUaIOIIUXCsl, TO3TOMY CaMOCTOSITENIbHOE
pelieHrue 3a7ady  OOy4aroUIMMHCS SBIISETCA peaju3aluuedl  J1eSATeIbHOCTHOrO
MPUHIIMIA O0yUYeHUSI.

B crpyktype mnporpammsl ydeOHOro Kypca «Anrebpay yriyO0ia&éHHOTO
U3yYEHHUsI OCHOBHOE MECTO 3aHUMAIOT COAEpKAaTeIbHO-METOJAUYECKUE JIMHUU:
«Yucna W BBIYUCICHUA», «ANreOpandeckue BbIPAXKECHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dynkuum». Kaxnmas M3 3THUX COAEpKATETbHO-METOIUYECKHUX
JMHUM pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOACHCTBYs C
IpYyTMMH €ro JUHUSMU. B xoze u3ydeHus Kypca OOy4arolUMCS TPUXOIUTCS
JIOTUYECKHU PacCyKIaTh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3U
C 3TUM B MPOTpaMMy y4eOHOro Kypca «Airedpa» BKIIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jiefiax MaTeMaTH4YeCKOro
oOpa3oBaHHUsd M  CIOCOOCTBYIOIIME  OBJAJACHUID  OOYYarONIMMHUCS  OCHOB
YHUBEPCAJIIBHOTO MaTeMaTHdeckoro s3bika. CoaepaTelbHOM M CTPYKTYpHOMU
O0COOEHHOCTBIO YYEOHOro Kypca «Anredpa» SBISETCS €ro HMHTETPUPOBAHHBIN
Xapakrep.

Conmepxxanne nuHHM «YUCIa W BBIYUCICHUS» CIYKUT OCHOBOW st
JabHEHIIeT0 M3y4YeHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYArOIIMXCS
JOTUYECKOTO MBITIICHUS, (POPMHUPOBAHUIO YMEHUS MOIH30BATHCS aIrOPUTMaMHU, a
TaKXe MPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl TIOBCEIHEBHOMN
KU3HU. Pa3BUTHE MOHATUSA O YMCIIE HA YPOBHE OCHOBHOTO O0IETr0 0Opa30BaHMS
CBSI3aHO C PAalMOHAIBHBIMH WM HMPPANMOHANBHBIMU YHCIaMH, (OpMHpOBaAHHEM



NpEACTaBIECHUN O AEHCTBUTEIILHOM YUCIIE. 3aBEPLICHUE OCBOEHUS YHCIOBOW JINHUU
OTHECEHO K cpelHeMY 0011emMy 00pa30BaHUIO.

Coneprkanue nByX ainreOpandeckux JUHUN — « AIreOpanyecKue BhIPaAKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHUIO Y OOYYArOITUXCS
MaTEMaTHYECKOTO armapara, HeoOXOJAMMOIro Jis pelIeHUs 3a7ad MaTeMaTHKH,
CMEXHBIX MPEAMETOB U OKpYyXkarolel peanbHocTU. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3zoBaHus y4eOHBI MaTepuall TPYNIUPYETCS BOKPYT  pallMOHAIbHBIX
BBIpOKEHU. AnreOpa JEMOHCTPUPYET 3HAYCHHUE MATEeMAaTHKW Kak s3bIKa JUIs
MOCTPOEHUS MAaTeMAaTUYECKHX MOJIEJel, OmMucaHusi TMPOIIECCOB U  SIBICHUU
peanbHOro Mupa. B 3aaun oOydenus anredpe BXOAAT TaKKe JalbHeilIee pa3BuTHe
AITOPUTMHUYECKOTO MBIIIUICHHSI, HEOOXOIUMOTO, B YACTHOCTH, JJI1 OCBOEHUS Kypca
uHpOpMaTUKU, ¥  OBJIQJICHUE HaBBIKAMH  JEAYKTUBHBIX  PaCCyXICHUH.
[IpeoOpa3zoBanrue CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpa)KeHUS,
CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTRY.

Copneprxanue pyHKIMOHAIBHO-TpaQUUeCKON JTMHUM HALEJICHO Ha MOJIyYeHHEe
oOy4YaronMMHCs 3HAHUUA O (PYHKIMSIX KaK BaKHEHIIeH MaTeMaTHYecKON MOJENH
JUTSL OMCAHUS U UCCIIEIOBAaHUS pa3HOOOPA3HBIX MPOLECCOB U SABJICHUN B IPUPOAE U
oOurectBe. M3yueHnue matepuana crnocoOCTBYET pa3BUTHIO y O0YUAIOIIMXCA YMEHHUS
UCIIOIb30BaTh PAa3JIMYHBIC BBIPA3UTEIIBHBIE CpEJCTBA S3bIKA MAaTEMAaTHUKU —
CJIOBECHOI'0, CHMBOJHMYECKOr0, rpauyeckoro, BHOCUT BKJIaJ B (QOpMHUpOBaAHUE
NpeACTaBICHUN O POJIM MAaTEMATUKU B PA3BUTUU IUBUJIN3AIMU U KYJIbTYPBHI.

VYri1yOn€HHBIN Kypc anredpbl XapaKTepu3yeTcs U3YYeHUEM JTOTIOTHUTEIBHOTO
TEOPETUYECKOI0 annapara U CBA3aHHBIX C HUM METOJOB pelIeHUs 3aaa4. Anredpa
SIBJISIETCS SI3BIKOM JJISl OMMCAHUSI OOBbEKTOB U 3aKOHOMEPHOCTEM, CITY>KUT OCHOBOM
MaTeMaTH4ecKoro MojenupoBanus. [Ipu 3ToM camMu OOBEKTHI MaTEMaTHUUYECKUX
YMO3aKJIIOUEHUM W TMPUHATBIE B alreOpe TMpaBwiia UX KOHCTPYUPOBAHUS
CIOCOOCTBYIOT (POPMUPOBAHUIO YMEHHI OOOCHOBBIBATH M JIOKA3bIBATh CYKJICHHUS,
pPa3BUBAIOT MATEMAaTUYECKYI0 MHTYUIIMIO, KPaTKO M HAIVISIAHO PACKPBHIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOCHUM U ydaT uxX MpuMeHeHuto. TeM cambiM anredpa
3aHMMaeT OJHO M3 BEAYIIMX MecT B (OPMUPOBAHUU HAYYHO-TEOPETUUYECKOTO
MBILIJIEHUS 00YYarOIUXCS.

CormacHo yueOHOMY IUIaHy B 7-9 Kjaccax w3ydaeTcs YYeOHBIH Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CJCAYIOMIME OCHOBHBIC DPA3feiibl COJEp KaHUS:
«Yucma u BBUKCIEHUA», «ANTEOpandecKue BBIPAKEHUS», «YpaBHEHUS U
HEPaBEHCTBa», « DYHKIIUNY.

Ha usyuenue yueb6HOTO Kypca « Anredpa» orBoautcs 408 gacos: B 7 kiacce —
136 gacos (4 yaca B Hezento), B 8 kinacce — 136 yacos (4 yaca B Heent0), B 9 kinacce
— 136 yacoB (4 yaca B HEZEIIO).



COJEPKAHUE OBYUYEHUA
7 KIIACC

Yucia 1 BBIYMCICHUA

Panmonansubie uncna. CpaBHEHUE, YNOPSJOYMBAHHE U apU(DMETUUECKHE
NEUCTBHS C pallMOHATbHBIMU YucaaMu. YucnoBas mpsiMasi, MOJ1yJIb YHUCIIA.

Crenenp ¢ HaTypaJbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alllCh YHCIA B
NECATUYHOMN MO3UIIMOHHON CUCTEME CUHCIICHHUS.

Pemienne TekcToBBIX 3a7au apudMeTHYeCKUM criocodbom. Perenue 3amau u3
peanbHOM MPAKTUKKU HA YaCTH, Ha APOOU, HA MPOIEHTHI, IPUMEHEHHUE OTHOIICHUH U
IPOIOPLMI IPH PEllIeHUH 3aja4, pelieHUe 3aJa4 Ha JBUKEHUE, paboTy, MOKYIIKH,
HaJIOT .

JenumocTh uenbix ynces. CBoMCTBa JETUMOCTH.

[IpocTeie u cocraBHble 4yucia. UYETHbie W HEuy€THbIE 4ucna. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpusHaku OeIUMOCTA CYMMBI U
MIPOMU3BEICHUS LIEJIBIX YMCEII IPU PEIICHUHN 3a7a4 C MTPAKTUYECKUM COACPKAaHUEM.

HauGonpiuii o0muii nenurens U HaMMEHbIee 00IIee KpaTHOE ABYX YHUCEI.
B3anmuo npocteie uncna. Anropurm EBkinaa.

Jlenenue ¢ octaTkoM. Apu@MeTHYecKue ornepalyy HaJl OCTaTKaMHU.

AJiredpandecKkue BbIPaKeHHU s

BripaxkeHne ¢ TNEepeMEHHBIMU. 3HAUYEHUE BBIPAKECHUS C IEPEMEHHBIMM.
[IpencraBnenne 3aBUCUMOCTH MEK]ly BETMYUHAMU B BUJI€ POPMYJIBI.

ToxnectBo. ToxiecTBEHHbIE TPe0Opa30BaHus AIreOpanyecKuX BbIPAKEHUM.
Jloka3aTeabCTBO TOXKACCTB.

Opnouwnensl. OqHOWIEH CTaHAAPTHOTO BUA. CTENEHb OHOYICHA.

MHuorouwnensl. MHorowieH cranaapTHoro Buga. CrTeneHb MHOrOYJIEHa.
CnoxeHue, BbIYMTAHUE, YMHOXKEHUE U JieJieHne MHorowieHoB. [IpeoOpa3oBanue
L[EJIOr0 BhIPaXEHHS B MHOTOYWIEH. KOopHM MHOrOUIEHA.

@opmyIibl COKPAIEHHOTO YMHOXKEHHUS: KBaApaT CyMMbI U KBaJIpaT Pa3HOCTHU
JIBYX BBIPOXKEHHUH, Ky0 CyMMBI W KyO pa3sHOCTH JBYX BBIPaXCHHH, pPa3HOCThH
KBaJPaTOB JIByX BBIPAXKEHUM, MPOU3BEAECHUE PA3HOCTH U CYMMBI JIBYX BBIPKCHUH,
CyMMa M Pa3HOCTh KyOOB JIBYX BBIPAKCHHM.

Pa3znoxenne MHOTOWICHA HA MHOKUTENN. BeiHeCeHnEe 00111er0 MHOXKHUTEIS 32
CKOOKH. MeTo/1 rpyNIUpOBKH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBaenue ¢ onHoi nepemeHHol. Kopenb ypaBHeHus. CBOMCTBA ypaBHEHUM
C OJHOW TIEPEMEHHOW. PaBHOCWIBHOCTh ypaBHEHUW. YPaBHEHUE Kak
MaTeMaTU4eCKask MOJEIb PEAIbHOM CUTYaLNU.



JluHeniHOe ypaBHEHME C OJHOM INEPEMEHHOM. UMCIO KOpPHEW JIMHEHWHOIO
ypaBHEHUsA. PelieHne TEKCTOBBIX 3a7ad C NOMOLIBKO JIMHEWHBIX YpPaBHEHHM.
JIuHenHOEe ypaBHEHUE, COEPKALLIECE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs iepeMeHHBIMH. ['paduk TUHEHHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMH. CHCTEMBI JIMHEWHBIX YPAaBHEHUHW C JBYMsI [E€PEMEHHBIMHU.
I'paduyecknii MeTO] peIICHUS CHUCTEMbl JMHEHHBIX YpaBHEHUH C JBYMS
nepeMeHHbIMU. PerieHne cucreM JUHEWHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU
METOAOM TMOJICTAHOBKM U METOAOM cioxkeHus. (Cucrema JABYyX JIMHEUHBIX
YPaBHEHUM C IByMsI IEPEMEHHBIMH KaK MOJIEJNIb PEAJIbHOM CUTYallUH.

DOyHKIMU

KoopaunaTta Toukn Ha npsiMoil. YnciioBble TPOMEXKYTKHU. PaccTosiHue MexIy
JIBYMsI TOYKaMHU KOOPJIMHATHOM MPSAMOIL.

[IpssimoyronbHas cucremMa KoopauHaT. AOcuucca W OpAMHATA TOYKH Ha
KOOpJauHATHOM 1uiockocTh. [Ipumepsl rpadukoB, 3aaanubix Gopmynamu. UteHue
rpauKOB peaIbHbIX 3aBUCUMOCTEH.

OyHKIIMOHATbHBIE 3aBUCUMOCTH MEXIy BenuuuHamu. [loHsThe (yHKIUU.
OyHKIMS KAk MaTreMmarhyeckas MoJelb peajgbHoro nmpouecca. OO0nacTb
onpeaeneHus u 06aactb 3HaueHu pyHkuuu. Crniocoosl 3ananus Gynkuuu. ['padux
bynkuun. IloHsATHS MakcuMyMa M MUHHUMYMa, BO3pacTaHWsi U YOBbIBaHUS Ha
IPUMEpPaxX peAbHBIX 3aBUCUMOCTEM.

JIuneintnas Qynkums, e€ cpoiicTBa. I'paduk nuHeitHOW QyHkMU. I'padux
dyukun Y = |X|. Kycouno-3ananusie GyHKINN.

8 KJIACC

Yucsa u BbIYUCICHUSA

KBanparubie kopan. ApudMeTndeckuil KBaapaTHBIA KOPEHb U €r0 CBOMCTBA.
[TonsTe uppanMoOHAIBbHOrO yucia. [[elCTBUA C HPPALMOHAIBHBIMU YHUCIAMMU.
CBolicTBa IEUCTBUN ¢ MPPALMOHAIBHBIMU YuciamMu. CpaBHEHNE NPPALMOHAIBHBIX
qucel.

[IpencraBneHnss O pACHIMPEHUSIX YHUCIOBBIX MHOXECTB. MHOXeCTBa
HATypaJIbHBIX, LEJBIX, PAlMOHATIbHBIX, IEUCTBUTEIbHBIX yncell. CpaBHEHHUE YHCEIL.
HucnoBble MPOMEXKYTKH.

HevictBust ¢ octatkamu. Octatku creneHel. lIpumeHeHne OCTaTKOB K
PELICHUIO YPABHEHHH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a]1a4.

Pa3mepbl OOBEKTOB OKpYXaromero Mupa, UIMTEIbHOCTh IPOLECCOB B
oKkpyaroeM Mupe. CTaHAapTHBIN BUJ YHCIIA.

AJiredpandecKkue BbIPaKeHU s

AnrebOpandeckasi poOb. JlomycThMmble 3HA4YEHUS TEPEMEHHBIX B JPOOHO-
panMoHANbHBIX BhIpaxkeHUsiXx. OCHOBHOE CBOMCTBO anreOpanveckoil apoOwu.



CrnoxeHre, BBIYMTAHUE, YMHOXKCHHE M JICJICHHE ajreOpandecKkux IapoOer.
Brinenenue menoit yactu anredOpandeckoi 1poou.

PauuonaneHbIe BBIPAYKEHHUS. ToxnecTBeHHbIE npeoOpazoBaHus
PALMOHAJIBHBIX BBIPAXKECHUU.

Jlonmyctumple  3HAYEHUs IIEPEMEHHBIX B  BBIPAKECHUAX, COIAEPIKAIIUX
apudmernyeckue KBaJapaTHble KOpHH. TOXIECTBEHHbIE IpeoOpa3oBaHUs
BBIPAXKEHUI, colepKaluX apupMeTHUECKUE KBaIpaTHbIE KOPHHU.

Crenens ¢ 1enbIM NOKa3aTeneM U e€ cBoicTBa. [IpeoOpa3oBaHue BbIpaXXeHUH,
COJIep KallMX CTEIICHHU.

YpaBHeHUs] 1 HEPABEHCTBA

KBagpatHoe ypaBHenuwe. dDopmyna KOpHEH KBaJApaTHOTO YypPaBHEHUS.
KosmuecTBO neiiCTBUTENBHBIX KOPHEW KBaJpaTHOro ypaBHeHus. Teopema Buera.
VYpaBHEHUS, CBOOUMBIE K TMHEWHBIM YPABHEHUAM WM K KBaAPATHBIM YPABHEHUSIM.
KBanpatHoe ypaBHeHHEe ¢ mapaMeTpoM. PeleHne TEeKCTOBBIX 3a/ad C MTOMOILIBIO
KBaJpaTHbIX YPABHECHUMU.

HpobHo-paiinoHanbHble  ypaBHeHMs. Pemienue  apoOHO-paliMOHAIbHBIX
ypaBHeHMI. PelieHne TEKCTOBBIX 3a7ad € NOMOIIBIO JPOOHO-PALMOHAIBHBIX
ypaBHeHMi. ['paduueckas nHTepnpeTanusi ypaBHEHUN ¢ ABYMs IEPEMEHHBIMHU.

Uucnossle HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

Hepasenctso ¢ nepemennoi. Ctporue u HecTporue HepaBeHCTBa. CIIOKEHHE
U YMHOXEHHE YHMCIOBBIX HEpaBeHCTB. OLEHMBAaHHE 3HAYECHUS BBIPAKCHUS.
JloKa3aTenbCTBO HEPABEHCTB.

[loHATHE O pelmeHnH HEPABEHCTBA C OJHOM IIEPEMEHHOW. MHOXKECTBO
peleHnii HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHEelHOE HEPAaBEHCTBO C OJHOW IEPEMEHHOM M MHOXECTBA €0 PELICHHM.
Pemenne nuHENHBIX HEPABEHCTB C OJTHOM IepeMeHHON. CHCTEMBI U COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOM INEPEMEHHOW. PemeHne TEKCTOBBIX 3aad ¢
MIOMOIIIBIO JINHEWHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUH

OO6macTh omnpeseieHnss 1 MHOXECTBO 3HaueHMH (yHKimnn. CriocoObl 3a1anus
bynkui. ['padux dyakuun. Urenne cBoiicTB dyHKIMU 110 €€ rpaduky. [Ipumeps
rpadukoB QYHKIUH, OTPaKAIOIIUX PEabHbBIE MPOIIECCHI.

Jlunetnas Qynkaus. DYHKIUH, OMHUCHIBAIOIINE TPSIMYI0 U OOpaTHYIO
IPONOPIUOHATIEHBIE 3aBUCUMOCTH, UX TPapUKu.

Oyuxiun Y = kx, y = kx + b, y = kix, y = x3, y = VX, Y = |X| i ux cBoiicTsa.
Kycouno-3amannbie GyHKIUY.

9 KUIIACC

YucJiia 1 BBIYUCTICHUA



Kopensb n-ii ctenenu u ero cBoiictBa. CTENEHb € pallMOHAIbHBIM OKa3aTeIeM
U €€ CBOMCTBA.

AJiredpanvecKkue BbIPaKeHH s

ToxxnecTBeHHbIE TIPEOOpa30BaHUsl BBIPAKEHUM, COAEpKAIIUX KOpeHb N-i
crenieHu. ToXIeCTBEHHbBIE TPeoOpa30BaHUsl BHIPAKEHHH, COJEPKAIIUX CTENEHb C
palMOHAIIbHBIM ITOKA3aTEIIEM.

KBanpatusii TpéxwieH. KopHu kBaapatHoro TtpéxuieHa. PaznoxeHnue
KBaJApPAaTHOTO TPEXUJIEHA HA JIUHEWUHbIE MHOKUTEIIU.

YpaBHeHUs] U HEPABEHCTBA

bukBanpatHeie ypaBHeHHUs. [[puMepsl NpUMEHEHHIT METOIOB PaBHOCUIIbHBIX
npeoOpa3oBaHui, 3aMEHbl MEPEMEHHOM, TpadUyYecKOro MeToAa MNpU pEUIeHUU
ypaBHEHUM 3-i U 4-i CTENICHE.

Pemuienue npoOGHO-paliMOHAIbHBIX YPaBHEHUH.

Pemenue cucrem ypaBHEHU ¢ IByMs IEPEMEHHBIMU. PellieHre mpocTemmx
CUCTEM HENMHEWHBIX YpaBHEHHMH C NIByMs mNepeMeHHbIMH. ['paduueckuii mMeron
pELIEHNs CUCTEMBI HENIMHENHBIX YPAaBHEHUN C IBYMsI lTepeMEeHHBbIMU. CHCTEMA IBYX
HEJIMHEWHBIX YPABHEHUHU C IBYMs IEPEMEHHBIMM KaK MOJIENIb PEAIbHOW CUTYaLlUH.

Hucnosble HepaBeHCTBA. PenieHne JIMHEMHBIX HEpPaBEHCTB. J[OKa3aTeabCTBO
HEPABEHCTB.

KBagpaTHele HepaBeHCTBa C OJHOM IepeMEHHOM. PemieHue KBaapaTHBIX
HEPABEHCTB I'pa@UUECKUM METOJOM M METOJIOM MHTEPBAJIOB. METOJ MHTEPBAJIOB
JUISL pallMOHANBHBIX HEpaBeHCTB. [IpocTelinme HepaBeHCTBA € MAPAMETPOM.

Pemenune TekCTOBBIX 3a1a4 ¢ MOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHncTBO C nAByMs mnepeMEeHHBIMH. PeleHne HepaBeHCTBA € JIBYMs
nepeMeHHbIMH. CUCTEMBI HEPABEHCTB € IByMs IIEpeMEeHHBIMU. [ papuueckuii MmeTox
pELIEHNs] CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMH.

DOyHKIUH

Oynknusa.  CpoiictBa  QyHKOMM:  HyTIW  (QYHKIHMH,  TPOMEXYTKH
3HAKOIIOCTOSIHCTBA (YHKIIMHU, MPOMEXKYTKM BO3pacTaHHs M yObIBaHUS (DYHKIIUH,
4YETHBIE U HEYETHBIE (PYHKIIMU, HAaNOOIbIIee U HAMMEHbIIee 3HaUCHUST (PYHKIIUH.

KBagpatnunas ¢ynkmmss wu  e€ cBoiictBa. Mcmonb3oBaHME CBOWCTB
KBaJIpaTUIHON (QYHKIUH Ui pemeHus 3aaad. [loctpoenne rpaduka kBaapaTHUHOM
¢bynakuu. [lonoxenue rpaduka KBaapaTUIHOW (PYHKIIMH B 3aBHCHUMOCTH OT €€
koo duipenTos. I'paduku Gpynkuuii y =ax2, y = a(Xx — m)?u y = a(X — m)? +n.
[TocTpoenue rpadukoB GyHKIHI C TOMOIIBIO TPEOOpa30BAHUM.

Hpob6Ho-nuHeiHas dyukums. MccnenoBanue QyHKIUN.

Oyuknus Y = X" ¢ HaTypaJIbHBIM MTOKa3zaTeseM N u e€ rpaduk.

YuciioBbIEC OCIEA0BATEIBLHOCTH ¥ MPOrPecCcUm



[Tonsitue wumcnoBoit mocnenoBaTenbHOCTH. KOHeuHbIE W OECKOHEYHBIC
nocienoBaresbHOCTH.  OrpaHvdeHHass  MOCJIEIOBAaTE€IbHOCTb.  MOHOTOHHO
Bo3pacraromass  (yOwIBaromiasi)  mocieaoBaTeabHOCTh.  CrmocoObl  3aaHus
MIOCJIEIOBATEIbHOCTH: OMKCATENbHBINA, TaOJWYHBINA, C MOMOIMIBIO (HOPMYJIBI N-TO
YJIEHA, PEKYPPECHTHBIM.

Apudmernueckass W reomeTpuueckas nporpeccur. CBoWCTBa UJIECHOB
apu(METHUYECKOH | TeoMeTpuueckor mporpeccuit. PopMmyabl N-ro YjeHa
apu(pMETHIECKON U reomMeTpuyeckor mnporpeccuit. @opmysbl CyMMBbl MEPBBIX N
YJICHOB apu(PMEeTHUECKOW M T€OMETPUYECKOM Mporpeccuil. 3aiauyu Ha MPOIEHTHI,
OAHKOBCKHE BKJIa/Ibl, KPEAUTHI.

[IpencraBnenne O CXOAMMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHUPOBAHUHU
OECKOHEUHO yObIBarOIIEl TeOMETPUIECKON MPOTPECCUH.

Meton matematuyeckon uHaykuuu. [Ipocrenme npumMepsl.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI YUEBHOTI'O
KYPCA «AJII'EBPA» HA YIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3SOBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE PpPe3yJbTATBI OCBOEHUSA MPOTPaMMbl IO MAaTEMaTUKE
XapaKTepU3yrTCs B YACTH:

1) mnaTpuOTHYECKOT0 BOCIIMTAHMS:

NPOSIBIEHUEM HWHTEpeca K TMPOUNUIOMY M HACTOSLIEMY POCCUHCKOM
MaT€MAaTHKHA, LEHHOCTHbIM OTHOIIEHWEM K  JIOCTUKEHUSIM  POCCHMCKHX
MaTEMATHKOB M POCCHICKOW MAaTEMAaTHUYECKOW IIKOJbI, K MCIIOIb30BAHUIO 3TUX
JOCTHXKEHUN B IPYTUX HayKax U MPUKIAJHBIX cepax;

2) rpaskIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN rpakJIaHMHA U peau3aluu ero
npaB, MPEACTaBICHUEM O MAaTeMAaTHUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp TpakJIaHCKOro o0iiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPaKTUYECKUM TPUMEHEHHUEM JIOCTH)KEHUN HayKd, OCO3HAHUEM Ba)KHOCTHU
MOPaJbHO-3TUYECKUX MTPUHIIUIIOB B ACSITEIIbHOCTH YUEHOTO;

3) TPYA0BOI0 BOCIMTAHMSL:

YCTAHOBKOM Ha AaKTMBHOE YYacTHE B PEUICHUM MPAKTHYECKUX 3a]ad
MaTEeMaTUYEeCKON HamNpaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTeMaTHYECKOTrO
o0pa3oBaHUs Ha MPOTSHKEHUM BCEH KU3HMU VIS YCHEHIHOW MpO(ecCHOHAIbHOU
NEeSATENbHOCT M Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM M
NOCTPOEHUEM UHAUBUIYAILHON TPACKTOPUU O0pAa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUSATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/Jay, PELICHHH, pacCyXICHUW, YMEHUIO BHUAETbH
MaTEMaTUYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTEe! HAYYHOI0 NMO3HAHMS:

OpUEHTaUWel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HbBIX
npeacTaBlIeHn 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOmiecTBa, MOHUMAaHHEM MaTeMaTHYeCKONl HayKd Kak cgepbl UelI0BEYECKOM
JESATENBHOCTH, ITANOB €€ pa3BUTUS M 3HAYMMOCTH JUISl PA3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM S3BIKOM MAaTEMaTUKH U MAaTeMaTUYECKOW KyJIbTypOol Kak CpeJICTBOM
NO3HAHUS MHPA, OBJIAJICHUEM HABBIKAMH HCCIIEIOBATEIBCKOM IEATEIbHOCTH;

6) ¢pusmueckoro BocnuTtaHus, GOPpMUPOBAHMSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBHOI0 0J1ATONOyYHs:



TOTOBHOCTBIO NPHMEHATh MAaTEMAaTHYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBBS,  BEJIEHUS  370pOBOTO  o0paza  KU3HU  (30pOBOE  NHUTAHUE,
cOaaHCUPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, pEryjspHas Qusnueckas
aKTUBHOCTb ), C(HOPMHUPOBAHHOCTHIO HaBbIKA pe(hIeKCUH, IPU3HAHUEM CBOETO IpaBa
Ha OUIMOKY M TaKoro e Mnpasa APyroro 4eaoBeKa;

7) 3K0J10TrM4eCKOr0 BOCIIUTAHUS:

OpHUEHTALMEN Ha IPUMEHEHNE MaTeMaTUUECKUX 3HAHUH JUIsl pellieHus 3a7a4 B
00J1acTH COXPaHHOCTH OKpPYXKarolle cpejibl, IUNIAHUPOBAHUS MTOCTYIIKOB U OLICHKH
UX BO3MOXHBIX MOCIEACTBUN JUIsl OKpYKarOLIeH cpe/ibl, OCO3HAHUEM IJ100aJIbHOTO
XapakTepa dKOJIOTMYECKUX IpoOIeM U MMyTel UX peleHus;

8) ajanTanumM K M3MEHAIIMMCH YCJIOBHSAM COLMAJIBHON M NPHPOIHOIM
cpenbl:

TOTOBHOCTBIO K JCUCTBUSIM B YCJIOBHUSIX HEOINPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4YE€pe3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHCIE
YMEHHE YYUThCA y JPYTUX JIOJeH, MpUoOpeTaTb B COBMECTHOM ESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKUA U KOMIIETEHILIMU U3 OMbITA IPYTHUX;

HEO0OXOIMMOCTBHIO B (DOPMHPOBAHUU HOBBIX 3HAHWUU, (OPMYIHPOBATH UJEH,
HNOHSTHS, TUIOTE3bl 00 00BEKTaX U SIBJCHUSAX, B TOM YHUCJE paHee HEU3BECTHBIX,
0CO3HaBaTh A€PUIUTH COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH, MJIaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYID  CUTYallMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TpeOYIOIIUMH KOHTPMEpP, KOPPEKTUPOBATH
OPUHUMAEMBbIE PEIICHUs] U JACUCTBUS, (POPMYyIMpPOBaTH M OLEHUBATH PHUCKU H
NOCJIECTBUSA, (HOPMHUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbTrare ocBO€HHS MpOTrpamMMBbl MO MaTeMaTHKE HA YPOBHE OCHOBHOTO
obmiero oOpa3oBanus y oOydatomierocsi OyayT cOpMUpPOBAaHBI MeTanpeIMeTHbIe
pe3yJabTaThl, XapaKTepU3yIoIIuecs OBJIaJICHHEM YHUBEPCAIbHBIMHU
NO3HABaTENbHBIMH  JICHCTBUSIMH,  YHHUBEpPCAJIbHBIMA  KOMMYHHUKATHUBHBIMHU
JIEUCTBUSAMU U YHUBEPCATbHBIMU PETYISATUBHBIMU JEHCTBUSIMHU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE Y4eOHbIE 1eCTBUA
ba3oBble JJornueckue JeicTBUA:

BBIABJISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHSATUW, OTHOIICHUH MEXIy MOHATHAMU, (HOPMYIHPOBATH
OTIpEeIeJICHUs TIOHSITUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIINY,
OCHOBAHUSI 11711 000OIIEHUS U CpaBHEHUSI, KpUTEPUHU TTPOBOJAUMOTO aHAJN3a;



BOCIIpUHUMATh,  (QOPMYJIMPOBaTH W  MPeoOpa3oBBIBATH  CYKICHUS:
yTBEpAUTENbHBIE U OTPULIATENbHbIE, €TUHIUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBIISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEYHS
B (haKkTax, JaHHBIX, HAOJMIOJICHUSX U YTBEPXKIEHUSX, Mpeajaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYMN;

JieNiaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTHMKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3aKIIOUECHH 110 aHATIOTHH;

pa3OupaTh JI0Ka3aTeNbCTBA MATEMAaTHYECKUX YTBEPKIACHUH (MpsSMbIe U OT
IPOTUBHOIO), MPOBOJAUTH CAMOCTOSITEIbHO JOKa3aTelIbCTBA MaTeMaTHYECKUX
(dakToOB, BBICTpaMBaTh APTyMEHTAIMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI,
OPUMEHSTh METOJ MaTeMaTH4YeCKOM WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyJIeHus;

BbIOMpaTh crnoco® pemieHuss ydeOHOM 3amayu  (CpaBHUBATh HECKOJBKO
BapUaHTOB PEIICHUs, BHIOMpaTh Hanboee MOoaXO AN ¢ yUETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiCTBUSA:

UCIIOJI30BaTh BOIPOCHl KakK MCCIEIOBATENbCKUM MHCTPYMEHT IO3HAHMS,
dopMynupoBaTh  BONPOCH,  (PUKCHUpYIOUIME  MPOTHBOpPEYHE,  MpoOIIEMY,
CaMOCTOATEJIbHO YCTaHABIMBATh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y,
apryMeHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

OPOBOJUTH IO CAMOCTOATEIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEHM MATeMAaTHYECKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXITY COOOii;

CaMOCTOSITEILHO (HOPMYJIHPOBATH OOOOIIEHUSI M BBIBOJABI MO pE3yjbTaTaM
OPOBEIEHHOTO  HAOJIONEHUS, HUCCIENOBAHMS, OKCIIEPUMEHTa, OLIEHHUBATh
JIOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0O000IICHUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpollecca, a TAaKKE BbIIBUTATh
IPEAINOJIOKEHUS O €r0 PA3BUTUN B HOBBIX YCIOBHSIX.

Pabora ¢ nHpopmanmei:

BBISIBIISAITH HEJOCTATOYHOCTh U HM30BITOYHOCTh HMH(POPMAIMH, JaHHBIX,
HEOOXOIMMBIX JUISl pEIIEHUS 3a/1a4u;

BBIOMpaTh, aHAIU3UPOBATh, CUCTEMATH3UPOBATh M HUHTEPIPETHPOBATH
UHGOPMAIUIO PA3IUYHBIX BUA0B U (GOPM MPEICTABICHNUS;

BbIOMpaTh (opmy TmpeAcTaBieHUS WHGOpPMAIMM W WUIIOCTPUPOBATH
pelaeMble 3a1a4d CXeMaMu, TuarpaMMaMu, HHOU TpaduKoi 1 UX KOMOMHAIUSIMU;

OLICHHUBATh HAJEKHOCTh MH(POPMAIMKU MO KPUTEPUSAM, NPEUIOKEHHBIM WIH
c(OpMyIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA



BOCIIPUHUMATh U (POPMYJIUPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUSMU U
LeJIIMU OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3pEHUS B YCTHBIX
U THCbMEHHBIX TEKCTax, JaBaTh IMOSICHEHMsS 10 XOAYy pELIeHUs 3ajaud,
KOMMEHTUPOBATh MOJYYECHHBIN PE3YJIbTAT;

B X0j/i¢ OOCYXKJIEHHS 3a/1aBaTh BOMPOCH! MO CYLIECTBY OOCYKIAE€MOU TEMBI,
npoOsieMbl, penraeMoM 3a/jayd, BbICKA3bIBaTh WJCH, HAIlEJICHHbIE Ha IOMCK
pEIIEHHUs], COMOCTABIATH CBOM CYXJEHHUS C CYXJICHUSIMU JIPYTUX YYaCTHUKOB
auanora, oOHapyXUBaTh pa3jIMdMe M CXOACTBO MO3UIMI, B KOPPEKTHOU (opme
(opMynupOBaTh Pa3HOIJIACHS, CBOM BO3PAKEHMS;

IPEICTABJIATh PE3ylbTaThl PELICHUS 33JlauM, SKCIIEPUMEHTA, UCCIIEA0BaHus,
IPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (POpMAT BBICTYIJICHUS € Y4ETOM 3a]ad
IPE3EHTAlMU U OCOOEHHOCTEN ayUTOPUH;

NOHUMAaTh U KCIOJIb30BaTh MPEUMYILECTBA KOMAHIAHONW M WHAWBUAYaJIbHOM
paboTBl MpU peUIeHHM Y4YeOHbIX MAaTEeMaTHYECKMX 3a/Jay, MPUHMMATh IIEJIb
COBMECTHOM JESATENbHOCTH, IUIAHMPOBATH OPraHU3alMI0 COBMECTHOM paboTHI,
pacnpenensaTh BUIbl pabOT, JIOroBapuUBaThCs, OOCYKJATh MPOLECC U pPe3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIIOJICH;

y4acTBOBATh B IPYNIOBBIX (popMax padoThl (0OCYykAeHHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBITIOJIHITH CBOIO YaCTh pa0OThI U KOOPJIMHUPOBATH
CBOM JICHUCTBHUS C IPYTUMHU YJIEHAMU KOMaHJbl, OLICHUBATh KAYECTBO pe3yJibTara U
KayecTBO CBOEro BKJaja B OOIIMI pe3yJbTaT M0 KpUTEPUSIM, C(POPMYIMPOBAHHBIM
YYaCTHUKAMU B3aHUMOJICHCTBHUS.

PeryasitTuBHbIC YHUBepPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranuszanus:

BBISIBJISITH MPOOJIEMBI IS PEIICHUS B KU3HEHHBIX U YYEOHBIX CUTYyaIHsX,
OpUEHTHUPOBATHCS B PA3TUYHBIX MOJXOJaX MPUHATHUS pelieHUu (MHIMBUIyalIbHOE,
IPYIIIIOBOE);

CaMOCTOATENILHO COCTAaBJIATH IUIAH, AJITOPUTM peHieHus 3afadud (WJId €ro
4acTh), BBIOMpATh CMOCOO peHieHusT ¢ Y4ETOM MMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI
pelieHuit ¢ y4éToM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJILHBIA HHTEJJICKT:

BJIAJIETh CIIOCOOAMM CaMOINPOBEPKHU, CAMOKOHTPOJISI MpoIecca U pe3yJibTara
pelieHusi MaTeMaTUYeCKOM 3aJjaui, CaMOMOTHBAIUU U PedIeKCHUH;

MPEIBUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUH 33/1a4H,
BHOCUTb KOPPEKTUBBI B JICSITCIILHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHMBATh COOTBETCTBHE pPE3yJbTaTa JEATEILHOCTH TOCTABICHHOW IEIN U
YCIIOBUSM, OOBSCHATh MPUYUHBI JTOCTHKEHUS U HEIOCTHXKCHUS 11€7TH, HaXOIUTh
omrOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OTIBITY;

BBIPKATh SMOLUU TPU H3YUYCHUH MATEMAaTHYECKUX OOBEKTOB U (PaKTOB,
JlaBaTh HYMOIIMOHAIILHYIO OIICHKY PEIlICHUS 3aauu.

HPEIMETHBIE PE3YJIBTATDBI

K koHIy 00yuyeHus B 7 kiacce oOydarmUics NOJYyUUT CIAEAYIOLIME PEAMETHBIE
pPE3yIbTATHI:

Ymncia v BBIYUCTICHUSA

PanmnonansHbIe uncia.

[TepexoauTh OT OmHON (HOPMBI 3aMKMCH YUCET K APYyroi (mpeoOpa3oBBIBATH
JECSITUYHYIO POOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITUYHYIO, B YaCTHOCTH
B OCCKOHEUYHYIO JICCATUIHYIO IPOOBb).

Hcnonb30BaTh MOHATHS MHOKECTBA HATYpPaJbHBIX YHCEN, MHOXKECTBA LIEJIBIX
YuCeJl, MHOXKECTBA PAIMOHAIBHBIX YHUCEI MPU PENIEHUU 3aJay, MNPOBEIACHUU
pacCyXJICHUM U I0KA3aTeNbCTB.

[TonumaTh ¥ OOBSACHATH CMBICI MO3UITMOHHOMN 3aIMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YNOPSAJOUYNBATH PALIUOHAIIbHBIC YUCJIA.

BoinonHsaTh, coueTasi yCTHbIE M THChbMEHHBIE MNPUEMBI, apUPMETHUECKUE
JNEUCTBHS C pallMOHAIBHBIMU YUCJIAMU, UCIIOJIb30BATh CBOMCTBA YKCEN U MpaBUiIA
JNEVCTBUH, MPUEMBI pAllHOHATIBHBIX BBIYMCIICHUM.

BrINoNHATH AEMCTBUSA CO CTENEHSIMU C HATYPaJIbHBIMU ITOKA3ATEIISIMHU.

HaxoauTh 3Ha4YeHUsT 4YMCIIOBBIX BBIPAXKEHUW, COJEpkKAIIUX pPalMOHAIbHbIE
YKclia M CTENEHU C HATypalbHBIM TOKa3aTejeM, MPUMEHSATh Pa3HOOOpa3HbIe
CIOCOOBI ¥ MTPUEMBI BBIUUCIIEHHUS, COCTABIISATh U OLICHUBATh YMCIIOBBIE BHIPAKEHUS
IpU pEUICHUHU PAKTUYECKUX 3a7a4 U 3a/1a4 U3 JPYrUX Y4eOHBIX MPEIMETOB.

OKpyrJIsTh yncia ¢ 3aJaHHOM TOYHOCTBIO, & TAKXKE MO CMBICITY IPAKTUYECKOU
CUTyalluy, BBINOJHATh NPUKHUIKY W OLIEHKY pe3yJbTaTa BBIYMCIIEHUW, OLIEHKY
3HAYEHMI YMCIIOBBIX BBIPAKEHH, B TOM YHUCJIE IPU PEIICHUH MPAKTUYECKUX 3aa4.

Pemate TekcTOBBIE 3alauu  apUPMETHUYECKUM CIIOCOOOM, HCIOJIb30BaTh
TaOJUIBI, CXEMBbI, YEPTEXKH, JPyrue CpeJCTBa NPEACTaBICHUS JTaHHBIX MpHU
pelIeHnH 3a1a4.

Pemate npakTUKO-OPUEHTHPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTHIO BEJIMYWH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3ynbpTaThl PEMIEHUS 3a7a4 C Y4ETOM OrPAHUYEHMM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

J1eauMOCTb.



Jloka3pIBaTh U NPUMEHSTH MPH PEIICHUH 33]1a4 IPU3HAKH JISIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npusHaku JeIUMOCTH CyMMBbI U MIPOU3BEACHUS IIEIbIX YUCE.

PackianpiBaTh HA MHOKHUTENH HaTypalbHbIC YUCIIA.

CB00OO/JHO omepupoBaTh MOHATHUSAMHU: YETHOE 4YHUCIO, HEYETHOE YHCIIO,
B3aUMHO ITPOCTBIE YKCIIA.

Haxonute Hambonbpmuii oOmuMNA AenuTeah M HauMEHbIlee oOlee KpaTHOe
YHUCEJ U UCIIOIb30BaTh UX MPH PELICHUH 33]a4, IPUMEHATh AITOPUTM EBKIIH .

OnepupoBaTh NOHSATHEM OCTaTKa [0 MOAYJII, IPUMEHATh CBOMCTBa
CpPaBHEHUI IO MOJIYIIIO.

Asire0OpanyecKkue BbIPasKeHU

BripakeHus ¢ nepeMeHHbIMH.

Hcnonb3oBaTh anredbpanyeckyro TEPMUHOJIOTHUIO M CUMBOJIMKY, IPUMEHATH €€
B IIPOIIECCE OCBOCHUSI YUEOHOTO MaTepuara.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKEHHN NpPH 3aJlaHHBIX 3HAYEHUSX
NIePEMEHHBIX.

Hcnonp30BaTh  TMOHSATHE  TOXKICCTBA,  BBINOJHATH  TOXJCCTBEHHBIC
npeoOpa3oBaHus BEIPAKEHUH, 10Ka3bIBaTh TOX/IECTRA.

MHoOro4neHsI.

Breinonuats npeoOpa3oBaHus 1I€JI0T0 BbIPAXKEHUSI B MHOTOUJIEH ITPUBEICHUEM
MOJAOOHBIX ClIaraeMbIX, PACKPHITHEM CKOOOK.

Boinonuats neicTBust (ClI0KEHUE, BBIUUTAHUE, YMHOXKEHUE) C OJIHOYICHAMU
U C MHOTOUYJICHAMH, IPUMEHSTh (hOPMYJIbI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT u
Ky0 CyMMBbI, KBaJpaT U KyO pa3sHOCTH, pa3HOCTb KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHKCJIE JJIs1 YIPOUIEHUS BEIYMCICHHM.

OcymiecTBasATh PA3JI0KEHUE MHOTOWICHOB HA MHOXHUTEIU C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOXHTEJSI, TPYIIUPOBKHU CIaraeMbIX, TPUMEHSIS
(bopMyITBI COKPAIIEHHOTO YMHOKCHHUSI.

[TpumensTh npeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUST PAa3IUYHBIX 3aja4
U3 MaTEeMaTUKHU, CMEXHBIX IPEJAMETOB, U3 PEallbHOW MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEH C HATypaJdbHBIMU MOKa3aTENsIMU IS
peoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemarp nMHElHBIE YpaBHEHHS C OJHOM IEPEMEHHOM, NPUMEHSSA NpPaBHIIA
nepexo/ia OT UCXOJAHOTO YPaBHEHUSI K paBHOCUIILHOMY eMy. [IpoBepsTh, siBhsieTcs
JIM YUCJIO KOPHEM YPaBHEHMUSI.

[TogOupaTes mnpuMepsl Tap 4YHUCEN, SBISIOMIMXCA PEIICHUEM JHHEHHOTO
YPaBHEHUS C IBYMSI IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHON TUIOCKOCTH TpaUK TUHEHHOTO YPaBHEHUS C IBYMSI
NEPEeMEHHBIMH, TTOJIb3YSCh TPa(pUKOM, MPUBOUTH IPUMEPHI PEIICHUS YPaBHEHHUS.



Pemate cuctemsl IByX JINHEWHBIX YPaBHEHUH C JIBYMsl IEPEMEHHBIMHU, B TOM
qucie rpapuIecKu.

CocTaBnsaTe M pelaTh JMHEMHOE YPAaBHEHHE WIM CHUCTEMY JIMHEWHBIX
YPaBHEHMI 110 YCIOBUIO 3a/1a4d, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NOJy4YECHHBIN PE3YIIbTAT.

DOyHKIMHA

Koopaunate! u rpaduku.

N306paxarh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOILNE 33 JaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3AMCBHIBATh YACIOBBIE IPOMEKYTKHU Ha
areOpanvyeckoM s3bIKe.

OrmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH 110 33JaHHBIM KOOpJAHHATaM.

OyHKIUY.

Crpoutb rpaduku TUHEHHBIX (PYHKIIHIA.

OnucelBaTh C MOMOUIbIO (YHKIMH HU3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMH: CKOPOCTb, BpPEMsl, pPACCTOSIHUE, LI€HA, KOJUYECTBO, CTOMMOCTb,
POU3BOIUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHre pyHKIMM 110 3HAUYEHUIO €€ apryMeHTa.

[Tonumats rpaguyeckuil cnocod MpeACTaBICHHUS U aHaU3a HUH(OpMaluH,
U3BJIEKaTh U UHTEPIPETUPOBATH MHPOPMALIMIO U3 rpadMKOB peasibHbIX MPOLIECCOB
Y 3aBHCHUMOCTEH.

Hcnonb3oBaTh cBoOMcTBA (QYHKUMH [ aHanu3a TrpaduKOB pPeabHbIX
3aBUCUMOCTEH (HYyIH (YHKIHMHM, T[POMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIUH,
IPOMEKYTKM BO3pacTaHusl U yObIBaHUA (YHKLIHMH, HAauOOJbLIEE U HAaUMEHbILIEE
3HAYEHUS PYHKIIMH).

Hcnonb3oBaTk rpauku A5l HCCIEIOBAaHUS MPOLECCOB U 3aBUCUMOCTEM, IPH
pELIeHUH 3a7a4 U3 IPYTUX y4eOHBIX IPEIMETOB U PEAIbHON KU3HH.

K xon1y o6y4yenus B 8 kj1acce 00yJaromuiics MOIyduT CIASTYIONTUE MPEIMETHbBIC
pe3yJIbTaTHI:

YucJia 1 BLIYUCIEHUSA

HppaunonanpHbie Uynca.

[loHnMaTh W HCHOJB30BATh NPEACTABICHUA O PACHIMPEHUH YHUCIOBBIX
MHO>KECTB.

CB00OOIHO OTIepUpOBaTh MOHSATUSIMU: KBaJAPATHBIM KOPEHb, apu(DMETUUCCKUM
KBaJIpaTHBIA KOPEHb, UPPALIMOHATIBHOE YHMCII0, HAXOAUTh, OLICHUBATh KBaJpaTHbIC
KOPHU, UCIIOJIb3YS PU HEOOXOIUMOCTH KaJIbKYJISITOP, BBITIOJHATH TPeoOpa3oBaHus
BBIPAKECHUM, COJICPHKAIINX KBAIPATHBIE KOPHU, UCIIOJIB3YsI CBOMCTBA KOPHEH.

Hcnonb30BaTh HAYaIbHBIE TMPEACTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX
YuCes IJis1 CPAaBHEHUS, OKPYTJICHUSI U BBIUUCIICHUH, N300pakaTh JIUCTBUTEIbHbBIC
YyyClia TOYKaMU Ha KOOPAUHATHOM MIPSMOIA.



Hcnonb3oBaTh 3amucu OONBIIUX M MAJIBIX YUCET C IMOMOIIBIO JECATUYHBIX
npobeit m creneHedt ywcia 10, 3amUChIBaTh U OKPYTJSATH YUCIIOBBIE 3HAYCHUS
pEaAJIbHBIX BEJIMYUH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHHUM.

JlemuMocCTb.

CB00O/IHO OTIEPUPOBATH MOHSATUEM OCTATKA MO MOYJTIO, TPUMEHSTH CBOMCTBA
CpPaBHEHMI MO MOJYJIO, HAXOAUTh OCTATKH CyMMBI U IIPOU3BEACHUS M0 JAHHOMY
MOAYJTIO.

AsiredOpanyecKkue BbIPasKeHUSA

JpoOHO-paliioHaNbHbIE BEIPAKEHHUS.

HaxonuTe momycTumble 3HAY€HUS TEPEMEHHBIX B JIPOOHO-pallMOHATBHBIX
BBIPAKEHUSAX.

[IpuMeHsTL OCHOBHOE CBOMCTBO PAIIMOHAIBHOM IPOOH.

BreinonHaTh npuBeneHUe anredpandeckux apodel K o0IeMy 3HaMeHaTelto,
CJIOKEHHUE, YMHOKEHUE, IeJIEHUE anredpandeckux apooeil.

BrInonHATh TOXKIECTBEHHBIE PEOOpPa30BaHUs PAIMOHAIBHBIX BIPAXKEHUH.

[IpuMeHsITh TpeoOpa3zoBaHUsl BRIPAXKEHUM JJIS PEIICHUS PAa3IMYHBIX 3a]a4 U3
MaTeMaTUKH, CMEXKHBIX MTPEIMETOB, U3 PEATbHON MPAKTUKHU.

Crenenu.

[IpyuMeHATh TOHSATHE CTENEHW C M[EIbIM [OKAa3aTesieM, BbINOJHITh
npeoOpa3oBaHus BRIPAKEHUH, COJIEPKAITUX CTEIIEHHU C LIEJIBIM MTOKa3aTeIeM.

HppannonanbHbie BEIPaKEHUS.

Haxonutes nonyctuMbie 3HAUEHUS IEPEMEHHBIX B BBIPAXKEHUSX, CONCPIKAIINX
apudMeTHIEeCKHEe KBaJIpaTHbIE KOPHHU.

Breinmonuate mnpeoOpa3oBaHus HMPPALUOHAIBHBIX BBIPAXKEHUN, HCMOIL3YS
CBOMCTBA KOPHEM.

YpaBHeHUs] U HEPABEHCTBA

Pemate kBangpatHbie ypaBHEHHUS.

Pewate 1poOHO-panimoHalIbHbIE YPABHEHMUSL.

Pemare nuHEWHBIE ypaBHEHHS C NapaMETPAMH, HECIOXKHBIE CHCTEMBI
JIMHENHBIX YPABHEHUH C IMapamMeTpaMH.

[IpoBouThE HCCENOBAaHKS YPAaBHEHUWA U CHUCTEM YPABHEHHM, B TOM YHCIE C
IPUMEHEHUEM IPaPUIECKUX TIPEICTABICHNN (YCTaHABIINBATh, IMEET JIM YPAaBHCHHE
WJIM CUCTEMA YPaBHEHUI PEIICHUS], €CIIU UMEET, TO CKOJIbKO, U MPOYee).

[TepexoauTth OT cioBecHOW (OPMYIUPOBKH 3amauu K e€ airedpandecKkon
MOJENM C TIOMOLIBKD COCTABJICHHUS YPAaBHECHHUSI WIIM CHUCTEMbl YpaBHEHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MTOJYYEHHBIA PE3YJIbTAaT.

[IpumeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB JIJI1 CPABHEHHS, OLICHKH, PEIIATh
JMHEHWHBIC HEPABEHCTBA C OJTHOM IMTEPEMEHHON 1 UX CHCTEMBI, IaBaTh rpauIecKyro
WJUTIOCTPALMI0 MHOYKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DOyHKIUHA

[TonumaTh ¥ KCMONB30BaTh (DYHKIIMOHAIBHBIE TIOHSATHS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), ONMPENCNSITh 3HAYCHHE (DYHKIHMM TO 3HAYCHHUIO
aprymeHTa, orpeaenaTh CBoWcTBa PyHKIMU 1o €€ rpaduky.

Crtpoutb rpaduku QyHKIMI , OMUCHIBATH CBOMCTBA YMCIOBOM (YHKIIUU 110 €€

rpaduKy.

K xoHIity 00y4yenus B 9 kiaacce 00yqarOmUnACs MOMYIUT CIIETYIOMNE MTPEeIMETHBIC
pEe3yIbTaTHhI:

Yuciia 1 BBIYUCTICHUSA

CB0o6OIHO oOmepupoBaTh MOHATUAMH: KOPEHb N-i CTENEHH, CTENEHb C
palMOHAJIBHBIM II0KA3aTelIeM, HAXOAUTh KOPEHb MN-U CTENEHU, CTENEHb C
paloHaIbHBIM IOKa3aTejeM, HCIONb3ysd IMPH HEOOXOAUMOCTH KaJbKYJSATOP,
IIPUMEHATH CBOMCTBA KOPHS N-U CTENEHH, CTEIIEHU C PALIMOHAIIBHBIM [IOKA3aTENIEM.

Hcenonp30BaTh MOHATHE MHOXKECTBA JEUCTBUTENBHBIX UYHCEN IPU PELICHHUU
3a/1a4, MPOBEACHNUN PACCYKIACHUN U TOKAa3aTEIbCTB.

CpaBHuBaTh M  YNOPSAJOYMBATH JICUCTBUTEIbHBIE YHUCIA, OKPYIJIAThH
JNEHCTBUTENBHBIE YUCIIA, BBIMOIHATh MPUKHUIIKY PE3YIbTaTa BBIUUCICHHH, OIEHKY
YUCJIOBBIX BBIPAKEHUU.

AJireOpanvecKkue BbIPaKeHH I

CB0060HO OTIEpUPOBAThH MOHATUEM KBAJPATHOTO TPEXUWIECHA, HAXOAUTh KOPHU
KBaJIpaTHOI'O TPEXYJICHA.

PacknanpiBaTh KBaJIpaTHBIM TPEXWICH HA JIMHEWUHBIC MHOXKHUTEIIH.

YpaBHeHUs] U HEPABEHCTBA

PemiaTs nuHeliHbIE M KBAaIpaTHBIE YPABHEHUS, YPABHEHHU S, CBOISAIIHNECS K HUM,
JPpOOHO-paIMOHAIbHBIE YPABHEHHUS.

PemaTte Hecn0KHBIE KBAJIpaTHBIE YPABHEHUS C MIAPAMETPOM.

Pemate nHMHENHBIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, HCIOJIb30BATh
METOJlT MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YKCIIOBOM MPSMOH,
3alUChIBATh PELICHHUE C IIOMOLIBI0 CUMBOJIOB.

Pemate cuctembl IByX JMHEWHBIX YpPaBHEHUM C JBYMsSI MEPEMEHHBIMU U
CHUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JTUHECUHBIM.

PemaTte HECI0KHBIE CHCTEMBI HEIMHEMHBIX YPABHEHHM C TaPaMETPOM.

[IpumeHsTh METOABl PAaBHOCWIBHBIX MPE0Opa30BaHUil, 3aMEHbI IEPEMEHHOM,
rpauueckoro MeToJa Npu pelieHu ypaBHeHU 3-i 1 4-i1 cTeneHei.

Pemate  cucTeMBl  JMHEWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, H300paKaTh pEIIEHUE CUCTEMBI
HEPABEHCTB Ha YMCJIOBOM MPSIMOM, 3alMChIBATh PELIEHNE C IIOMOLIBIO CUMBOJIOB.

Pemate ypaBHEHHs, HEpaBEeHCTBA M MX CHUCTEMBI, B TOM YHCIE C
OTPaHUYCHMSIMU, HAIIPUMED, B LIEJIBIX YUCIIAX.



[IpoBoauThs HccnenOBaHKS YPAaBHEHUW U CUCTEM YPAaBHEHHM, B TOM YMCIE C
IpUMEHEHUEeM rpaduyecKux NpeCTaBIeHNU (YCTaHaBIMBATh, UMEET JIU ypaBHEHHUE
WIN CUCTEMA YPaBHEHUH PELLIEHUs], €CIIM UMEET, TO CKOJIbKO, U IIPOYEe).

PemaTth TekcTOBBIE 3aJauM  alreOpaMvyecKMM CIOcOOOM € TOMOIIBIO
COCTABJICHMSI YPaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcrnonb30BaTh ypaBHEHHS, HEPABEHCTBA W HMX CUCTEMBI JUISl COCTaBIICHUS
MaTEMaTUYECKOM MOJEIM pEalbHOM CUTyallMH WU NPUKIaJHOM 3aJayH,
MHTEPIPETUPOBATH OJYUYECHHBIE PE3YJIbTAThl B 33JaHHOM KOHTEKCTE.

YucoBbIe MOCIE10BATEIbHOCTH U NPOTrPECCHT

CB0OOOJHO OmNEpUpoOBaTh MOHATUSAMHU: 3aBUCUMOCTb, (YHKIUS, TIpapuk
(yHKUMH, TmpsiMas OPONOPLUUOHAIBHOCTb, JMHEMHAas (QyHKuMA, oOpaTHas
IPOIOPLMOHATILHOCT, Mapadoia, runep0oiia, KycCouHO-3aJaHHas (QyHKIIMS.

UccnenoBars pyHkiuio no e€ rpaduky, ycTaHaBIUMBaTh CBOMCTBA (hYHKIIMNA:
00acTh ONpENENICHUsl, MHOYKECTBO 3HAUYEHUU, HYIM (QYHKIHUH, MPOMEKYTKH
3HAKOMOCTOSIHCTBA, TMPOMEXKYTKM BO3pacTaHus U yObIBaHUA, YETHOCTh U
HEYETHOCTh, HAMOOJbIIEE U HAMMEHbIIIEE 3HAYCHUS], ACUMITOTHI.

Pacno3HaBaTh KBajpatuyHyo QyHKUMIO 110 (popmysie, IPUBOAUTH MPUMEPHI
KBaJIpaTUYHbIX (YHKUUNA U3 peaTbHOMN KU3HU, PU3UKHU, TEOMETPUHU.

Onpenensats nojioxkeHue rpadrka KBaJpaTuuHON GYHKIUU B 3aBUCUMOCTH OT
e€ Kod(ppuIUEeHTOB.

Crpoutrb rpapuk  KBagpaTUYHOM  (YyHKUHUH, ONKMCHIBATH  CBOWCTBA
KBaJIpaTUYHOU (PYHKIMM 1O €€ rpaduky.

Hcnonb3oBaTh CBOMCTBA KBaAPATUYHON PYHKIMU )i PELICHUS 3a]a4.

Ha nmpumepe kBagpatudnoit GyHKImu cTpouTh rpaduk Gynkinuu y =af(kx +
b) + ¢ ¢ momomrkto peodpazoBanuii rpaduka GyHkuu y=Ff(X).

NnnroctpupoBaTh ¢ MOMOILIBIO TpadyKa peaabHy0 3aBUCUMOCTb WM MPOLIECC
[0 UX XapaKTEePUCTHUKaM.

Apudmerndeckasi 4 reoMeTpHYECKasi MPOrpeccuu

CB060HO ONEPUPOBATH MOHATHUSAMU: MOCIEAOBATEILHOCTD, apuPMETUYECKAs
Y TEOMETPHUYECKAsL IPOIPECCUMN.

3ajaBaTh NOCJIEIOBATEIBHOCTH PAa3HBIMM CHOCOOAMHU:  OIHKCATEIbHBIM,
TaOJIUYHBIM, C TOMOIIBIO (POPMYIIBI N-TO YJIEHA, PEKYPPEHTHBIM.

BoImonHAT,  BBIUMCIACHUS C HUCHOJB30BaHWEM (opMysn N-ro  4ieHa
apu(PMETHIECKON 1 TEOMETPUUECKOM MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh wIE€Hbl MOCJIEIOBAaTEIbHOCTH TOYKAMHU Ha KOOPAWHATHOU
IIJIOCKOCTH.

Pewate 3amaun, CBA3aHHBIE C YMCIOBBIMH IIOCJIEIOBATENBHOCTSAMH, B TOM
quclie 33Ja4d U3 peabHOM JKU3HM (C UCIIOJIb30BAaHUEM KaJbKYJISTOpa, LU(POBBIX
TEXHOJIOTHH).



Pacnio3HaBate ¥ NOpUBOIUTH TNPUMEPHl KOHEYHBIX U OECKOHEUHBIX
MOCIICIOBATEIbHOCTEH,  OTPAaHUYCHHBIX  MOCJIEIOBATEIHHOCTEH, MOHOTOHHO
BO3pacTarnuX (yObIBAIOIIMX ) MTOCIEI0BATEILHOCTEH.

Nmets nipeacTaBieHHE O CXOUMOCTH MOCIEI0BATEIbHOCTH, YMETh HAXOIUTh
CyMMY OECKOHEYHO YOBIBAIOIIEH T€OMETPUUECKOM MPOTPECCUH.

[TpuMeHATh METOT MAaTEMATHYECKON HHIYKITUU TIPU PEIICHUH 3a1ad.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KonunyectBo yacos DJIEeKTPOHHbIE
HanmeHoBaHMe pa3aeioB U TeM (undposrbie)
Ne ni/m Konrpoasnsie | IIpakTnyeckue
MPOrpamMmmbl Bcero oOpa3oBaTe/bHbIEC
padoTbI padoThI
pecypcsl
1 YMCJIA U BBIYMCIIEHUA. 11 1
PanronansHble uncna (MOBTOPEHUE)
OVYHKIINN. Koopaunatel u
2 17 1
rpaduku. OyHKIIH
3 AJITEBPAMYECKUE BbIPAXKEHI 4. 7
Bolpaxkenus ¢ nepeMeHHbIMU
4 VPABHEHI/I}UI N CUCTEMBI 10 1
YPABHEHMWMU. JIuneiinbie ypaBHEHUS
5 UNCJIA U BBIYNCJIEHHMA. Crenens ¢ 6
HaTypaJIbHbIM [1OKa3aTeIeM
5 AJITEBPAMYECKUE BBIPAXKEHU 4. 93 1
MHorouseHbl
7 AJITEBPAMYECKUE BBIPAXKEHUM 4. 14 1
DopMyIIbl COKPALIEHHOTO YMHOXKEHUS
UMCJIA U BBIYMCIIEHUS. [denumocts 10
OYHKIUWMN. Jlunelinas ¢pyHKIus 16 1
YPABHEHUA U CUCTEMBbI
10 YPABHEHW. CrcTeMbl THHEHHBIX 14 1
YpaBHEHUI
1 [ToBTOpeHue, 06001IeHNE, 8 1

cucTeMaTu3anus 3HaHu|




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




8 KUIIACC

KoanuectBo yacoB JIeKTPOHHBbIE
HaumeHoBaHuUe pa3aesioB U TeM (undposbie)
Ne ni/m Kontpoasnsie | IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1
HepasencrBa
5 UNCJIA U BbIUMCJIIEHU . KBagpaTHbiit 17 1
KOpEHb
3 YPABHEHUMS 1 HEPABEHCTBA. 17 1
KBanpaTtHble ypaBHEHUS
4 AJITEBPAMYECKUWE BBIPAXXEHU A. 17 1
JpoOHO-panmoHanbHbIE BEIPAXKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
JpoOHO-panmoHaIbHbIe ypaBHEHUS
6 OYHKIUUN 15 1
7 AJITEBPAMYECKUE BBIPAXKEHU 4. 14
Crenean
8 UMCJIA U BBIUMCJIIEHUS. [Jenumoctsb 7 1
9 [ToBTOpEHME, o6o6meH%e, 10 1
CHUCTEMAaTHU3aluAa 3HAHUHU
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0




9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoasnsie | IlpakTnyeckue
n/n NPorpaMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 OYHKINU 25 1
9 YPABHEHIA U HEPABEHCTBA. 15 1
KBanparHsle HEpaBeHCTBa
3 YPABHEHIA U HEPABEHCTBA. o5 1
VYpaBHEeHMs], HEPAaBEHCTBA U UX CHUCTEMBI
4 UMCJIOBBIE ITOCIIEAOBATEJIBHOCTHU 25 1
N ITPOI'PECCUA
5 AJITEBPAMYECKHUE BbIPAXKEHI . 12 1
Crenens ¢ pallMOHAIbHBIM [10KA3aTEIEM
6 [ToBTOpeHnue, 06001IeHNE, CHUCTEMATH3AIUS 34 1
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 6 0




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

Mepznsk A.I'., [TonsikoB B.M. Cepus JIunus YMK B. M. Ilonsikosa. Anredpa
(7-9) (Y) Ilpeamer Anredpa MznatensctBo BEHTAHA-T'PA®, xopriopanus

"Poccuiickuii yueOHUK"

METOANYECKHME MATEPHAJIBI 111 YUUTEJIA

https://edsoo.ru/mr-matematika/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU
HUHTEPHET

https://edsoo.ru/mr-matematika/
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