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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISETCS OJAHMM U3 OINOPHBIX KypCOB OCHOBHOIO o0OmIero oOpa3oBaHUS: OHa
oOecrieunBaeT U3yuyeHUe IPYruxX JUCLHUIUIMH KaK €CTECTBEHHO-HAYYHOI'O, TaK U T'YMaHUTapHOIO
IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO ISl POIOJKEHUS 00pa30BaHus U 171l IOBCETHEBHOM KU3HU.
PasButne y oOydaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpandeckux abcTpakiuii, crnocobe OTpakeHHs MaTeMaTUYeCKON HayKoWl SBICHUM U
IPOIIECCOB B TPUPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHUS U KAYECTB
MBIIICHHSI, HEOOXOAUMBIX JISl aJalTallid B COBpPEMEHHOM mHdpoBom obmecTtBe. M3yueHnue
anredpsl 00ecreurnBaeT pa3BUTHE YMEHUS HAa0Jl01aTh, CPABHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIUICHHUS, CIHOCOOHOCTH AapryMEHTHPOBAaHHO OOOCHOBBIBATH CBOH
NeiCcTBUS, BBIBOJBIL, (popMyiaupoBaTh yrBepxaeHus. OcBoeHue Kypca ainredpsl obecrieuynBaeT
pa3sBUTHE JIOTHYECKOTO MBIIIICHUS OOYYaIOUIMXCSA: OHM HCIONB3YIOT JIEAYKTUBHBIE U
MHAYKTUBHBIE PAacCYXJIEHUS, 0000IIeHHEe M KOHKPETH3aIUIo, a0CTparupoBaHUE U AHAJIOTHIO.
OOyueHnue anredpe MpeanoyiaracT 3HAYUTEIbHBI OOBEM CaMOCTOSITEIBHON JESITEIBHOCTH
o0ydaromuxcsi, IMO3TOMY CaMOCTOSITEIbHOE pelIeHUuEe 3a7ad OOydalolMMHUCS SIBISETCS
peanu3anueil AesATeIbHOCTHOTO MPUHITUIA 00ydeHHUS.

B cTpykType nporpaMmMbl yaeOHOTO Kypea «Anredpay yriayOn€HHOro U3y4eHUs OCHOBHOE MECTO
3aHMMAIOT COJIEP’KATENbHO-METOUYECKHE JIMHUN: «YHucaa U BBIYMCIEHUN», «Anredpanyeckue
BBIpQXECHUS», «YpaBHEHHs] U HepaBeHCTBay, «DyHkiumy. Kaxnas w3 3TUX colepikaTeiabHO-
METOJMYECKHUX JIMHUI pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3yUEHUs! Kypca, B3auMOJIEHCTBYs
C JPYyrUMHU €ro JHUHUAMU. B xome m3yueHus kKypca 0oOydaromMMcs MPUXOAUTCS JIOTHYECKH
paccyxaarb, UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN s3bIK. B CBSI3M ¢ 3TUM B mporpammy
yueOHOro Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTUKHU, MPEICTABICHHBIE BO BCEX
OCHOBHBIX pa3ienax MaTeMaTHYecKoro oOpa3oBaHUS M  CIIOCOOCTBYIOIIME  OBJIaJICHUIO
00y4aroIMMHUCST OCHOB YHMBEPCAJIBHOI'O MaTeMaTHueckoro s3bika. ConepkaTeabHOH U
CTPYKTYPHOM OCOOCHHOCTBIO Y4eOHOTo Kypca «AInredOpa» SBISETCS €ro WHTErPUPOBAHHBIN
Xapaxrep.

Copepxanue TMHUU «HucTa ¥ BBIYUCIIEHUSD) CIY>KUT OCHOBOM JIJISl TAIbHENIIIETO U3YYEeHHUSI
MaTeMaTHKH, CHOCOOCTBYET pA3BUTHIO Yy OOyYalomUXcs JIOTHYECKOTO  MBIIUICHUS,
(OpMHUPOBAHNIO YMEHHUSI MOJIb30BATHCSA AITOPUTMAMHM, a TAK)Ke€ MPUOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JISi MOBCETHEBHOM XHM3HHU. Pa3BUTHE MOHATHUSA O YMCIE HA YpPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PALMOHAIBHBIMU U MPPALMOHAIBHBIMU YHCIIAMHU,
(dbopMHpOBaHUEM MPEJCTABICHUNA O JEMCTBUTENLHOM YHCIe. 3aBEpIICHHE OCBOCHUS YMCIOBOM
JMHUU OTHECEHO K CpeHeMY 00IeMy 00pa30BaHuUIo.

Conepxanue JByX anreOpamdeckux JUHUM — «AnreOpanyeckue BBIPAXKEHUS» U
«YpaBHEHHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y 00YUAIOIINXCA MAaTEMAaTUYECKOTO
amnmapara, HEOOXOJUMOro JJsi pelIeHUs 3aJad MaTeMaTUKHM, CMEXHBIX TIpeIMEeTOB U
OKpy’Karole pearbHOoCcTH. Ha ypoBHE OCHOBHOTO 0OIEro oOpa3oBaHUs Y4YEOHBIM MaTepual
TpYNIUpYeTcs BOKPYT pAalMOHAIBHBIX BBIpOKEHHH. Asnredpa JIeMOHCTpUPYET 3HAYCHHE
MaTeMaTUKH KakK s3bIKa JJIs [MOCTPOCHMSI MaTeMaTUYEeCKUX MOJelsied, ONMHUCaHusl MPOLECCOB U
SBJICHUN peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOAAT TakXke AajbHEWIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIIIEHHUS, HEO0OXOJUMOro, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBBIKAMU JIEJYKTUBHBIX paccyxnaeHuil. [IpeobpazoBanue
CUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHsI, CIOCOOHOCTEN K MaTeMaTUYeCKOMY
TBOPYECTBY.

Copepxanue  (QyHKIMOHAIbHO-TpaUYECKOM  JIMHUM  HAIEJIEHO Ha  TMOJy4YeHHe
00y4aromuMuCs 3HaHUH 0 PYHKIUAX KaK BaXKHEHIIeH MaTeMaTu4ecKol MOAEIH Ul OTMCaHUs U
UCCJIEIOBaHMSI Pa3HOOOPA3HBIX IMPOLIECCOB M SIBICHUW B mIpupone M obimiectBe. M3yueHue
MarepHuajga CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIOUIMXCS YMEHHs MCIOJIB30BaTh pa3iMyHbIe
BBIPA3UTEIbHBIE CPEACTBA S3bIKa MATEMAaTHKU — CIIOBECHOT0, CUMBOJUYECKOT0, rpapuuecKoro,



BHOCHT BKJIaJ] B JOPMHUPOBAHUE MPEACTABICHUI O pOJIM MATEMATUKH B PA3BUTUU LIUBUIIN3ALUU U
KYJBTYPBI.

YrnyOn€HHbli  Kypc — anreOpbl  XapaKTepU3yeTcs  HM3yuYe€HHUEM  JOMOJIHHUTEIHLHOTO
TEOPETUYECKOr0 amrmapara M CBS3aHHBIX C HUM METOJOB pelIeHHus 3amad. AnreOpa sBIseTcs
A3BIKOM JUJIsl ONMCAHUA OOBEKTOB M 3aKOHOMEPHOCTEH, CIYKUT OCHOBOM MaTeMaTHYECKOIO
MojenupoBanus. [lpu 3ToM camMu OOBEKTHI MATEMaTHYECKHX YMO3AKITIOYCHUNW W TPHHSTHIE B
anredpe mnpaBuiia UX KOHCTPYHUPOBAHUS CIOCOOCTBYIOT (POPMUPOBAHUIO YMEHUI 00OCHOBHIBATH
U J0Ka3bIBaTh CYXKICHHUS, DPA3BUBAIOT MAaTEMaTUYECKYI0 HMHTYHIIMIO, KPAaTKO W HATJISTHO
PacKpbIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHUN U ydaT UX IpUMEHEHHuI0. TeM caMbIM anredpa
3aHMMAeT OJHO M3 BEAYIIUX MECT B (OPMUPOBAHMM HAYYHO-TEOPETUUYECKOTO MBIIIICHHS
oOydJaronuxcs.

CornacHo yueOHOMY Tu1any B 7-9 kilaccax u3y4aercs: yueOHbIN Kypc «Anredpay, KOTOpBIN
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pas3fenbl cojepkaHusi: «Yucina W BBIYUCICHUSY,
«AnreOpandeckue BEIpKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYyHKIIUNY.

Ha uszydyenue yue6HOro Kypca «Anredpa» orBoautcs 408 yacos: B 7 kitacce — 136 yacos (4
yaca B He/lelo), B 8§ kiacce — 136 yacoB (4 yaca B Hezeno), B 9 kinacce — 119 gacos (3,5 waca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yucia v BbIYUCTCHUSA

Panmonaneupie uncna. CpaBHeHUE, yHOpsSAOYMBAaHUE U apudmeThyeckue IEHCTBUS C
paluroHaIBHBIMH YncIaMu. YucnoBas mpsiMasi, MOIyJIb YHCTIA.

Crenenb ¢ HaTypaJlbHbIM IIOKa3zaTeleM M €€ CBOWCTBA. 3alKCh YUCIA B JIECATUYHOU
MTO3UITMOHHON CHCTEME CUMCIICHUS.

Permenne TekcTOBBIX 3afau apudpMeTHUYEeCKHM crocoboMm. Pernenue 3amau w3 peambHOM
MpaKTUKU Ha YacTH, Ha JIpoOH, Ha TMPOIEHTHI, MPUMEHEHHUE OTHOIICHWH W TPOMOPLUMHA TMPHU
peIlIeHnH 3a7a4, pelieHre 3a/1a4 Ha IBHKEHHE, paboTy, TOKYIKH, HAJIOT U.

JemumocTh nenbix gucena. CBOMCTBA IETUMOCTH.

[Ipoctbie u cocTaBHbIe uncna. YeTHbIe M Heu€THBIE uncna. [Ipusnaku qenumoctu Ha 2, 4, 8,
5,3,6,9, 10, 11. Ilpu3Hnaku AEIUMOCTA CYMMBI U TIPOU3BENICHUS IIEJIBIX YHUCEI TIPU PEIICHUH
3a/1a4 C IPAKTUYECKUM COAECPKAHUEM.

HauGonpmmii o0muidi aenuTens U HauMEHbIee O00Ilee KpaTHOE IBYX 4YHcell. BzaumHO
npoctele uncia. Anroputm EBkiuna.

Henenue ¢ octaTkoM. ApudpMeTruuecKkue ornepauu Hajl OCTaTKaMHu.

AuredpanyecKkne BbIPaKeHHUS

Bripaxkenue ¢ mepeMeHHbIMH. 3HAUY€HHE BBIPAKEHHS C TMepeMeHHbIMU. [IpencraBrieHue
3aBUCHUMOCTHU MEK]y BETUYMHAMHU B BUJIE (DOPMYIIBI.

ToxnaectBo.  ToxzaecTBeHHblE  MpeoOpa3oBaHUS  aNreOpanvdeckuX  BBIPAKEHHUM.
Jloka3aTenbCTBO TOX/IECTB.

Onnounensl. OMHOWICH cTaHAapTHOTO BUAa. CTENneHb OTHOWICHA.

Muorounensl. MHorouneH cranaaptHoro Buaa. CreneHb MHorouseHa. CloxeHue,
BBIYMTAHUE, YMHOXXEHHE W JelieHne MHorowieHoB. [IpeoOpa3oBaHue IETOTO BBIPAXKEHUS B
MHorouieH. Kopuu MHOrousnena.

DopMynbl  COKPAIIEHHOTO YMHOXKEHHUS: KBaJapaT CYMMBl W KBaApaT pPa3HOCTH JBYX
BBIpQXEHHUH, KyO CyMMBI U KyO pasHOCTH JBYX BBIPQKEHUU, PA3HOCTh KBAaJApPaTOB BYX
BBIPOKEHH, TPOU3BEICHNE Pa3HOCTH U CYyMMBI JIBYX BBIP@XXEHUN, CYMMa U pa3HOCTh KyOOB JIBYX
BBIPAKCHU.

Paznokenne MHOTOWICHa Ha MHOKHTENH. BbIHECEHHWE OOIIEro MHOXHUTEIS 32 CKOOKH.
Meron rpynnupoBKH.



YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHeHue ¢ onHoil nepemeHHON. KopeHb ypaBHeHus. CBoiicTBa ypaBHEHUH C OIHOM
nepeMeHHON. PaBHOCUIIBHOCTD ypaBHEHUH. Y paBHEHUE KaK MaTeMaTUYeCKash MOJIEIb PealbHON
CUTYallUH.

JluHeitHoe ypaBHEHHE C OJHOW MepeMeHHOM. YMCIo KOpHEH JIMHEWHOro YpaBHEHUS.
Pemienne TEKCTOBBIX 3aJay C MOMOIIBIO JIMHEWHBIX ypaBHEHUU. JIuHElHOE ypaBHEHUE,
coziepaKaliee 3HaK MOJYJIA.

VYpaBHeHue ¢ JByMs TepeMEHHbIMH. [paduk JHUHEHHOro ypaBHEHHS C JBYyMA
nepeMeHHbIMU. CHCTeMBbl JTUHEHHBIX YpaBHEHUU C JIBYMs MEpPEeMEHHBIMH. | paduyeckuii MeToI
pELIECHUs] CUCTEMBI JINHENHBIX YPAaBHEHUM C IByMsl IEPEMEHHBIMU. PenieHrne cucTteM JIMHEHHbBIX
YPaBHEHUU C IByMsl IEPEMEHHBIMU METOJIOM ITOICTAHOBKU M METOJIOM clIoxkeHHs. CucreMa AByX
JIMHEHHBIX YPABHEHUH C ABYMsI [IEPEMEHHBIMU KaK MOJIEJIb PEalbHOM CUTYallUH.

DOyHKIUHA

Koopaunara Toukum Ha npsmoil. UucioBble NpOMEXyTKH. PaccrosiHue Mmexnay AByms
TOYKaMU KOOPJAMHATHOU MPSIMOiA.

[IpsMoyronbHas cuctemMa KOOpauHaT. AOcumcca W OpJMHATA TOYKA HAa KOOPIAMHATHOU
wiockoctd. Ilpumepst rpadukoB, 3amaHHbIX GopMynamu. UYrteHue rpaduKoB peaTbHBIX
3aBUCHMOCTEH.

OyHKIMOHATIbHBIE 3aBUCUMOCTH Mexay BenuunHamu. [lonstue ¢pyHkiuu. OyHKIUS Kak
MaTeMaTHUYeCcKasi MOJIeTb peaabHoro mporecca. Ob6iacte ompeneneHus U 00JacTh 3HAYECHUH
¢ynkuuu. Crioco6s! 3ananus GyHkiuu. I'paduk pynkunu. [loHsTHS MakcUMyMa U MUHUMYMa,
BO3pacTaHus U yObIBaHMsI Ha IPUMEPAX peasIbHbIX 3aBUCUMOCTEH.

Jluneitnas ¢ynkius, eé coiicta. I'paduk muneitnoi Gpyukimu. I'paduk Gyakmuun y = [X|.
KycouHno-3aanabie GyHKINN.

8 KUIACC

Yuciia 1 BbIYUCICHUA

KBanparusie kopHH. ApudmMerndeckuil KBaJpaTHbIH KOpeHb U ero cpoictBa. [lonsTue
MPpALMOHATIBLHOrO 4ncia. [lelcTBus ¢ uppanuoHanbHBIMH uuciaMu. CBolicTBa JIEHCTBUI C
UppalMOHATBbHBIMU yKciiaMu. CpaBHEHHE HPPALMOHATIBHBIX YHCET.

[TpencraBieHns 0 paCIIMPEHMSIX YUCIOBBIX MHOKECTB. MHOKECTBA HAaTypaJIbHbIX, LIETbIX,
palMOHATIBHBIX, IEHCTBUTENBHBIX yKces. CpaBHeHHE dyKcel. UNCIOBbIE TPOMEKYTKH.

JeiictBus ¢ octatkamu. OcraTku creneHel. [I[pumMeHenne ocTaTkoB K peIeHUI0 YpaBHEHUN
B LIEJIBIX YMCJIAX Y TEKCTOBBIX 3a/a4.

Pa3zmMepbl 00bEKTOB OKPYXKAIOIIEr0 MUPa, JJIMTEILHOCTh MPOLIECCOB B OKPYIKAIOLIEM MHUDE.
CraHgapTHBIN BUI YKCTIa.

AuredpanyecKkne BbIPaKeHHUS

Anrebpanueckasi ApoOb. JlomycTuMble 3HAUY€HUS NMEPEMEHHBIX B APOOHO-PALMOHAIBHBIX
BbIpakeHUsAX. OCHOBHOE CBOMCTBO anredpanyeckoil Apodu. CriokeHue, BBIYUTaHNE, YMHOXKEHUE
U ienieHune anredpanyeckux apoOeit. Brinenenue nenoit yactu anredpanyeckoi apoou.

PanmonanbHbie  BblpakeHusi.  TOXKIeCTBEHHBbIE  NpPeoOpa3oBaHMs  pallMOHAIBHBIX
BBIPAKCHUI.

JlomycTUMBble 3HAU€HUS TEPEMEHHBIX B BBIPAKEHHSX, COAEpKALIMX apupMeTHYECKHe
KBaJlpaTHble ~ KOpHHM. ToOKIecTBEHHble  IpeoOpa3oBaHMs  BBIPAXKEHHUH,  COAepKallux
apupMeTHUECKue KBaIpaTHbIE KOPHHU.

Crernenb ¢ 11enpIM MOKa3aTeneM U e€ cpoiicTa. [IpeoOpa3oBanue BrIpa)keHUN, COIEPIKALIUX
CTEIEHU.

YpaBHeHus1 M HEpaBEHCTBA

KBanparHoe ypaBHeHue. @Popmyna KOpHEH KBajgpaTHOro ypaBHeHMs. KoianuecTBo
JIEMCTBUTENIBHBIX KOPHEH KBaJpaTHOro ypaBHeHHsA. Teopema Buera. YpaBHEHUs, CBOIAUMBIE K



JUHEHHBIM YpaBHEHUSIM WM K KBaJpaTHBIM ypaBHEeHUsIM. KBasipaTHOE ypaBHEHHE C TapaMETPOM.
Pemienne TeKCTOBBIX 33/1a4 C MOMOINIBIO KBAJAPATHBIX YPAaBHEHUM.

JpobHo-paninoHalibHble  ypaBHEeHUs. Pemienue JIpoOHO-pallMOHANBHBIX — YpaBHEHUH.
Pemienne TEKCTOBBIX 3a7ad C IMOMOIIBI0 JAPOOHO-pAMOHAIBHEIX ypaBHeHUH. ['paduueckas
MHTEPIIpETaLNs] YPAaBHEHUH C IBYMS IEPEMEHHBIMU.

Uucnossle HepaBeHCTBA. CBOWCTBA YMCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemennoit. Crporue u HecTporue HepaBeHCTBa. ClI0KeHHE U YMHOXKEHHE
YHCJIOBBIX HEpaBeHCTB. OlleHMBaHNE 3HaUEHUS BbIpaxkeHUs. Jloka3aTeIbcTBO HEPABEHCTB.

[loHsiTHE O pelIeHM HEepaBEeHCTBA C OJHOM NEepeMEeHHOW. MHOKECTBO pEelIeHUM
HEpaBeHCTBA. PaBHOCWIIbHBIE HEPABEHCTBA.

JIuHeitHoe HepaBEeHCTBO C OJHOW NMEPEMEHHOM M MHOXKECTBa €ro peunieHuil. Pernienue
JMHENHBIX HEPABEHCTB C OJHOU nepeMeHHON. CUCTEMBI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB
C OJIHOM mepeMeHHOU. Pemenne TeKCTOBBIX 3a7a4 ¢ MOMOIIBIO JIMHEWHBIX HEPABEHCTB C OJHOMU
[IEPEMEHHOM.

DOyHKIUHA

OO6nacTp ompeneneHus 1 MHOXKECTBO 3Ha4eHUH (QyHKIuU. CriocoObl 3amaHust (yHKITHA.
I'paduk dbynknuu. Urenue cBoiictB ¢yHkiuu no e€ rpaduxy. [Ipumepst rpadukoB GyHKIUH,
OTpaKAIOIIUX peaibHbIE MPOIECCHI.

Jluneitnast pynkuus. OyHKIKHU, OMUCHIBAIOIINE MPSAMYIO U OOpPaTHYIO MPOMOPLHOHAIBHbBIE
3aBHCUMOCTH, UX IpauKu.

Oynkmmn y = kx, y =kx + b, y = k/x, y = x3, y = VX, y = |x| # ux cBoiicta. Kycouro-
3a/1aHHbIe QYHKINN.

9 KUIACC

Yuciia 1 BbIYMCICHUA

Kopenb n-if crenenn u ero cpoiicTBa. CTeneHb € palMOHAIBHBIM IIOKa3aTeleM U e
CBOMCTBA.

Auaredpanyeckune BbIpaKeHHUs

ToxnecTBeHHble MpeoOpa3oBaHUs BBIPAKEHUH, CcoJepXkKalluX KOPEHb N-ii  CTeneHH.
ToxaecTBeHHbIE MPEOOpPa3OBaHUs BBIPAKEHUM, COAEpXKAIIUX CTENEHb C palMOHAIbHBIM
[IOKa3aTEJIEM.

KBagparubeii tpéxwieH. KopHum kBaapaTtHOro tpéxwieHa. PasnokeHue KBaJpaTHOTO
TpEXUJICHA HA JIMHEWHBIE MHOKUTEIIN.

YpaBHeHUs1 M HEpaBEHCTBA

bukBanpatHele  ypaBHeHHs. [IpuMepbl  NPUMEHEHUMHM  METONOB  PaBHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl IEPEMEHHON, TpaduuecKoro MeToja Mpu pelIeHny ypaBHEeHUH 3-ii u
4-i1 cTeneHeu.

Pemenue npo6GHO-paliioHaNbHBIX YPaBHEHUH.

Pewienne cucrem ypaBHEHUN € JIBYMs IEPEMEHHBIMHU. PelieHue NpOCTEUIIHX CHCTEM
HEJIMHEWHBIX YPaBHEHMH C ABYMs NEpeMEHHBIMH. ['paduueckuii METOJ]| pelleHuss CHCTEMBI
HEJIMHEWHBIX YPAaBHEHMH C ABYMs NepeMeHHbIMH. CucTema JBYX HEIMHEHHBIX ypaBHEHUH C
JIBYMsI IIEPEMEHHBIMU KaK MOJIENIb PEAIBHOW CUTYaIUH.

YucoBble HEpaBeHCTBA. PelieHne TMHENHBIX HepaBeHCTB. Jl0Ka3aTeIbCTBO HEPABEHCTB.

KBagpaTHble HepaBeHCTBAa C OJHOW NEpPEMEHHOW. PerieHue KBaJpaTHBIX HEPABEHCTB
rpadpu4eckuM METOJOM U METOJOM HHTEpBAIOB. MeETOJl WMHTEpPBAIOB Il PallMOHAIBHBIX
HepaBeHCTB. [Ipocreiiirie HepaBeHCTBA € MAPAMETPOM.

Peienne TeKCTOBBIX 3a/1a4 C IIOMOIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1ByMs IepeMEHHbIMU. PellleHne HepaBeHCTBA € JBYMsI IEPEMEHHBIMU.
CucTteMbl HEpaBEHCTB € IBYMs IEpeMEHHBIMU. I 'paduueckuii MeTo 1 pelieHns CHCTEM HEPaBEHCTB
C ABYMS IEPEMEHHBIMM.



DOyHKIUHA

Oynkius. CBoiicTBa GyHKIMN: HYTU (QYHKIIH, TPOMEXKYTKH 3HAKOMOCTOSTHCTBA (DYHKITHH,
MIPOMEXKYTKH BO3pACTaHUs U YObIBaHUS (DYHKIMHU, YETHBIC U HEUETHBIE (PYHKIIMU, HAUOObILIEE U
HaMMEHbIIIEe 3HAYCHUS (PYHKITUH.

KBaaparuunas gynkius u e€ cBorictsa. Mcmonb30BaHne CBOMCTB KBaIPpAaTUYHON (QYyHKIIUN
i pemieHust 3axad. Iloctpoenue rpaduka kBagpatuuHou (ynkiuu. [lomoxenue rpaduka
KBaJAPaTUYHON (DYHKIIMH B 3aBUCUMOCTH OT €€ K03 dunmeHToB. ['paduku GyHKIUN Yy =axz, y =
a(x—m)2u y = a(x — m)? +n. [Tocrpoenue rpadukoB PyHKIKH C TOMOIIBIO IPe0OPa30BaHUiA.

HpobHo-nuneitnas ¢pynknus. Mccnenopanue ¢yHKIIHA.

OyHKIUS Y = X" ¢ HATYPaJbHBIM MOKa3zarTesneM N u e€ rpaduxk.

YuciioBble NOC/I€10BATEILHOCTH U POrpeccuu

[Tonarue YUCIIOBOM MOCJIENOBATEILHOCTH. Koneunsie 51 OEeCKOHEUHbIE
nocneaoBarenbHOCTH. OrpaHuyeHHas MOCJIEN0BaTebHOCTb. MOHOTOHHO — BO3pacTarolias
(yObIBaromas) mocienoBaTeIbHOCTh. CrocOObI 3aIaHUs MOCIIEOBATEILHOCTH: OIKMCATEIbHBIN,
TaOJIMYHBIN, C TOMOIIBIO0 (POPMYIIBI N-TO YiieHa, PEKYPPEHTHBIM.

Apudmernueckas U reomerpuyeckas nporpeccun. CBOHCTBA WICHOB apuU(PMETHUIECKON U
reoMeTpuueckoil mporpeccuil. Dopmynbl N-ro 4ieHa apuMETHYecKOW U TeoOMEeTPUYECKON
nporpeccuii. @opMysibl CyMMBI TEPBBIX N WICHOB apuU(PMETHYECKOM U T'€OMETPUUYECKON
nporpeccuil. 3a1auu Ha MPOLEHTHI, 0AHKOBCKUE BKIIAbI, KPEIUTHI.

[IpencraBieHne O CXOJUMOCTU IOCJIEI0BATENIbHOCTH, O CYMMHUPOBAHMM OECKOHEUHO
yOBIBAIOIIEH r€OMETPUIECKON TPOTPECCUH.

Meron matremaTudeckor MHAYKIMU. [IpocTeiimme npumepsl.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYUEBHOTI'O KYPCA
«AJITEBPA» HA  VYIJYBJIEHHOM YPOBHE OCHOBHOI'O OBHIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHUS IIPOIPAMMBI 10 MATEMATHKE XapaKTEPU3YIOTCS B YACTH:

1) naTPHOTHYECKOr0 BOCIIUTAHUSA:

MPOSIBIICHUEM HMHTEpeca K TMPOUUIOMY M HACTOSALIEMY POCCUHMCKOM MaTEMaTHKH,
[IEHHOCTHBIM OTHOLIEHWEM K JOCTHKEHUSIM POCCUMCKHX MAaTeMAaTUKOB W POCCHICKOU
MaTeMaTUYECKOM IIKOJIbI, K UCIOJb30BAHUIO dTUX JOCTUKEHHUHN B IPYTUX HAyKax U MPUKIATHBIX
chepax;

2) TPaKIaHCKOT0 M TYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS



TOTOBHOCTBIO K BBINIOJHEHHIO OOS3aHHOCTEH TpakJaHWHA W pealM3allid ero Ipas,
NpPEJCTAaBICHUEM O MAaTEeMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHHI, TPOLEAYpP TPaKIAHCKOTO O0IIecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
06CY)KZ[CHI/IIO ITUYCCKUX HpO6J’I€M, CBA3aHHLIX C MPAKTHUYCCKHUM IIPHUMCHCHUCM IIOCTI/DKCHI/If/’I
HAYKH, OCO3HAHUEM BKHOCTH MOPAIbHO-3TUYCCKUX MIPHHIIUIIOB B JICATEIBHOCTH YIEHOTO;

3) TPy10BOT0 BOCTIMTAHUSI:

YCTAaHOBKOW Ha aKTHBHOE YYacTHE B PEIICHUHM MPAKTHYECKUX 33a]ad MaTeMaTHUECKOM
HAIPABIEHHOCTH, OCO3HAHUEM BXHOCTH MAaTEeMATHUYECKOTO 0O0pa30BaHUs Ha MPOTSIKEHUH BCEH
YKU3HH IS YCTICITHOW TPO(eCCUOHANBHOM JESITeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHIH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM HHAMBHIYaIbHOH TPAaeKTOpUU OOpa3oBaHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSI:

CHOCOOHOCTBIO K 3MOIMOHAILHOMY M 3CTETHYECKOMY BOCIPHITHIO MaTEMaTHYCCKHX
00BEKTOB, 3a/1a4, PEUICHU, PACCYKICHUHN, YMECHHUIO BUACTh MaTEMAaTHICCKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) nHeHHOCTEli HAYYHOTO MO3HAHMS:

OpPHUCHTAIIUCH B JICATEIILHOCTH HAa COBPEMCHHYIO CHCTEMY HAy4YHBIX TPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX PAa3BUTHA UYCJIOBCKA, HNPUPOJAbI H O6HI€CTB21, IIOHUMAaHUEM
MaTeMaTHYECKOW HayKH Kak cQepbl YeJOBEYSCKOW MEATENbHOCTH, 3TAaloB e€ pa3BUTUSI U
SHAYUMOCTHU JId PA3BUTHA HUBUJIM3AllUH, OBJIAJCHUEM SI3bIKOM MATCMATHKU U MaTeMaTHYEeCKOU
KyJbTYpOH Kak CpEICTBOM IIO3HAHMS MHUPA, OBJIAJICHUEM HaBBIKAMH HCCIICIOBATEIbCKOM
JIESITEIIBHOCTH;

6) pusuueckoro  BocnMTAaHMSA, (OPMHUPOBAHUS  KYJIbTYPbl  3I0POBbSI M
IMOIUOHAIBLHOTO 0J1arONoJIyHusi:

TOTOBHOCTBIO TPUMEHSTh MATEMAaTHYECKUE 3HAHUS B HHTEPECaX CBOETO 370POBbSI, BEICHHS
3I0pOBOTO 00pa3a *KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHSITHA U OTABIXA,
peryisipHasi (pu3nyecKass aKTUBHOCTB), COPMHUPOBAHHOCTHIO HABBbIKA PEQIICKCUU, TPU3HAHHEM
CBOETO TpaBa Ha OIMIMOKY M TaKOTO JKe TpaBa JPyroro YeIoBeKa;

7) 3KOJIOTHYECKOT0 BOCTTUTAHUS S

OpI/IeHTaHI/IeI\/II Ha NPUMCHCHUC MATCMATHUYCCKUX 3HAHUUI IJid pCIICHUA 3aaa4 B oOJactu
COXPAHHOCTH OKpPY)KAIOIIeH cpefpl, IMIAHHUPOBAHUS MOCTYNKOB M OLEHKH HMX BO3MOMHBIX
MOCJIEICTBUIA JUIsSI OKPYIKAIOIIEH Cpe/bl, OCO3HAHHEM TJI00AIIEHOTO XapaKTepa dKOJOTHYECKUX
npo0JieM U MyTel X pelieHus;

8) amanTanuu K U3MEHSIIOIHUMCS YCJIOBUSIM COIHAIbHOI M MPUPOIHON Cpe/bl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSX HEOMPEIENEHHOCTHU, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH Y€PEC3 MPAKTUUCCKYIO JACATCIbHOCTb, B TOM YHUCJIC YMCHUEC YUHUTHCA Y JPYTHUX
JI0JIel, MpuoOpeTaTh B COBMECTHOW NESATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU W3
OIIbITA APYTUX;

HEOOXOIUMOCTBIO B (OPMHUPOBAHMU HOBBIX 3HAHHH, (OPMYIUPOBATH HAEU, MOHSTHS,
TUII0TE3BI 00 00BEKTAX U SABJICHUAX, B TOM YHUCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATDH I[e(l)I/IIII/ITI)I
COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIIPHHUMATH CTPECCOBYIO CHTYAIIHIO
KaK BbBI30B, TpeOyIOIIMI KOHTPMEp, KOPPEKTUPOBAThH MPUHUMAEMbIE PEIICHUS U JeHCTBUS,
(bopMyIUpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

B pe3ynbraTe ocBOeHHMsI TPOrpaMMBI [0 MaTeMaTUKe Ha YPOBHE OCHOBHOT'O 00IIIeT0 00pa3oBaHus
y obyuaromerocst 0yayT chopMupOBaHbl MeTanpeAMeTHbIE Pe3yJIbTAaThl, XapaKTePU3YIOIIHUECS
OBJIAJICHUEM  YHUBEPCAIBHBIMH  [IO3HABATEIbHBIMU  JCUCTBUSIMH,  YHHBEPCAIbHBIMU
KOMMYHHKATHBHBIMHA JICHCTBUSIMHA W YHHUBEPCATBHBIMU PETYISATUBHBIMH JCHCTBUSIMHU.
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

ba3oBble jiornueckme A1eCTBUA:



BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTeMaTHYeCKUX OOBEKTOB,
NOHATUHM, OTHOWICHMH MEXAY TMOHATUAMH, (OPMYTUpOBATH ONpEACICHUS  TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KIAacCU(UKALMK, OCHOBAHUA [UIsi 0000LIeHUus u
CPaBHEHMUsI, KpUTEPUN TPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIHpPOBATH U MPEOOpPA3OBBIBATh CYKICHUSA: YTBEPAUTEIbHbIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIC U 00IKE, YCIOBHEIC,

BBISIBJISITH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEYHs B (haKTax,
JMAHHBIX, HAONIONEHUSX W  yTBEPXKACHUAX, IMpeararb KPUTEPUH JUISI  BBISBJICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C MHCIIOJIIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

pa30uparh J10Ka3aTeabCTBA MATEMAaTUUYECKUX YTBEP)KIECHUHN (MpsAMbIE U OT MPOTUBHOIO),
MPOBOAMTH  CAMOCTOATEIBHO  JIOKA3aTeIbCTBA MaTeMaTuyecKux (HaKkToOB, BBICTPAaUBATh
apryMeHTaluIo, NPUBOAUTE MPUMEPHI U KOHTPIPUMEPHI, MPUMEHATH METOJ MaTEMaTHYECKON
WHAYKIUHU, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATH CIIOCO0 penieHns yueOHoi 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BbIOMpaTh HanboJee MOAXOISAIINN C YIETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).
ba3oBble nccienoBareibckne 1eiCTBUSA:

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKUNA MHCTPYMEHT MO3HaHUS, (hOPMYIUPOBATh
BOIPOCHI, PUKCUPYIOLINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIBHO YCTAHABIMBATH HCKOMOE U
naHHoe, GOpMUPOBATH THIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

IIPOBOAMTH 10 CaMOCTOSITEIbHO COCTaBICHHOMY ILIaHY AKCIEPUMEHT, MCCIEIOBAHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB MEXIy
co0oii;

CaMoOCTOSTENbHO (OPMYIUPOBATh 0OOOIICHUS U BBIBOABI MO Pe3yibTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, HUCCIIEOBaHMs, OJKCIEPUMEHTAa, OLIEHMBAaTh JOCTOBEPHOCTb IOJYyYEHHBIX
Pe3yJbTaTOB, BHIBOJIOB U 0000IICHHMIA;

IIPOrHO3MPOBATh BO3MOYKHOE pa3BUTHE IPOLECCa, a TAKXKE BBIIBUraTh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undpopmanmeii:

BBISBIISATH HEJOCTATOYHOCTh U U30BITOYHOCTh MH(OPMAIUK, TaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, aHAJIN3UPOBATh, CUCTEMATH3UPOBATh M HHTEPHPETUPOBATh HHPOPMALUIO
Pa3IUYHBIX BUJIOB U (POPM MpeEACTaBICHUS;

BbIOMpaTh (hopMy mpeacTaBieHUs MH(DOPMAIMK M WILTIOCTPUPOBATh pEIIaeMble 3a]lauu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALMSIMY;

OLICHUBATh  HAA&KHOCTb MHPOPMALMU 1O  KPUTEPHUSAM, TMPEAJIOKEHHBIM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHuKaTHBHBIC YHHBeEPCAJIbHbIC YUeOHbIC 1eHCTBHUS

BOCIIPUHUMATh U (HOPMYJIHPOBATh CYKIEHUS B COOTBETCTBUU C YCIOBUSIMH M LEISIMH
oOI1eHus1, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCHMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y peLIeHHsI 3a]Jaul, KOMMEHTHPOBATh MOJTYYEHHbIN PE3ybTaT;

B XOJle OOCYXXIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOIEMBI,
pelmaeMoil 3a1ayu, BBICKA3bIBATh WJIEH, HAIEJICHHbIE HA MOMCK PELIeHHs], COMOCTaBIsITh CBOU
CYXJIEHUS C CYKICHUSMHU JPYTrUX YYaCTHHKOB JUANOra, oOHapyKMBaTh Pa3lIMyMe U CXOJCTBO
MO3UIHI, B KOPPEKTHON opMe GOopMyIHNPOBATH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

IIPEJICTABIISITh PE3YJIbTAThl PEIICHUs 3aJauM, JKCIEPUMEHTAa, HMCCIEAOBAaHUSA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (popMaT BBHICTYIUICHHS ¢ YIETOM 3ajau MPE3eHTALUN U 0COOEHHOCTEN
ayJIUTOPHH;

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAJIbHOU pabOTHI MpHU
pelIeHnH Y4eOHBIX MaTeMaTW4YecKHX 3ajad, MPUHUMATh IeJb COBMECTHOM JesTeIbHOCTH,



IUIAHUPOBATh OPraHU3alMI0 COBMECTHON paldOoThl, paclpeleisiTh BUAbI padoT, JOrOBapUBATHCS,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (0OCYXKIEHUS, OOMEH MHEHHUH, «MO3TOBBIC
HITYPMBI» ¥ HHBIE); BBIMIOJIHATEH CBOIO YaCTh PaOOTHI M KOOPAWHUPOBATH CBOM ICHCTBHSI C IPYTUMHU
YJIeHaMd KOMaH]bl, OIICHMBATh KadeCTBO pe3yJibTaTa M KayecTBO CBOEr0 BKJIaJa B OOIIUI
pe3yibTaT M0 KPUTEPHUIM, CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aHMMOICHCTBHSL.
PeryasiTuBHbIe YHHBepPcaJIbHbIe YUeOHbIE 1eliCTBHS
Camoopranuszanus:

BBISIBJISITH TPOOJIEMBI JJIs PELICHUS] B )KU3HEHHBIX U YYEOHBIX CUTYAIUSIX, ODUEHTUPOBATHCS
B PA3NUYHBIX MOAX0/aX MPUHATHS pelieHUH (MHINBUAYaJIbHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTAaBJIATH IJIaH, AITOPUTM pelIeHHs 3a7auu (WK ero 4acThb), BEIOUpaTh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLUIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHM ¢ y4ETOM HOBOM MH(OPMALIUH.
CaMOKOHTPOJIb, IMOLHOHATBHBI HHTEJIEKT:

BJIQJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS Mpollecca U pe3yibTara perieHUs
MaTeMaTHYECKOH 3a/1aui, CAMOMOTHBALIUU U PEIICKCUH;

NPEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IpPH PELICHUH 3a7aud, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HAWICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yNIbTaTa ICSTEIBHOCTH IMOCTABICHHOW EIU M YCIOBHSIM,
OOBSACHATH MPUYUHBI JOCTHKCHUS WIIM HEJOCTHUKECHHUSI 1IEJIM, HaXOJUTh OLIMOKY, 1aBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY;

BBIpaXaTh OSMOIMU TPU H3YYCHHMM MAaTeMaTH4YeCKHMX OOBEeKTOB U (aKTOB, [JaBaTh
HIMOIMOHAIBHYIO OIICHKY PEIICHUS 3a1a4H.

INPEAMETHBIE PE3YJIBTATbBI
K koHy o0yuenus B 7 kjacce o0y4yaromuics MOJIyduT CaelyroIue NpeIMeTHbIC Pe3yIbTaThl:

Yuciia ¥ BbIYMCICHUSA

PanmonaneHble yncia.

[lepexonnuTh OT OAHOW (QOPMBI 3allMCU YUCEN K ApYyroi (mpeoOpa3oBbIBaTh AECITUYHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATHYHYIO, B YAaCTHOCTHM B OECKOHEUHYIO
NECATUYHYIO APOOB).

Hcnonp30BaTh IMOHATHS MHOKECTBA HATypalbHBIX 4YHMCEI, MHOYKECTBA LENbIX YHCEN,
MHOKE€CTBA pAIlMOHAJBHBIX YHCEJI TpPU PpEUIeHUH 3a]ad, MPOBEACHUU PACCYKICHUN U
JI0Ka3aTeNbCTB.

[Tonnmath 1 OOBSACHATH CMBICI MTO3ULIMOHHOM 3aIIMCU HATYpaJbHOTO YHUCIIA.

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YNCIIA.

BoinonHsATh, coderas yCcTHble M NHCbMEHHbIE NPHUEMBI, apUPMETHUYECKUE AECUCTBUS C
palMoOHaJIbHBIMU YHMCIIAMH, HUCIOJIb30BaTh CBOMCTBA YHUCENl W IpaBWiIa JCHCTBHM, NPUEMBI
PalMOHATILHBIX BBIYUCIEHUH.

BbINOMHATE AEMCTBUSI CO CTENEHSIMHU C HATYPAJIbHBIMU [TOKA3aTEISAMHU.

HaxoauTs 3HaueHHs YMCIOBBIX BBIPAKEHUH, COJIEPKAIINX pPAallMOHATIbHBIC YNCIIA U CTEIEHH
C HaTypaJbHBIM IOKa3aTelieM, NMPUMEHSTh PasHOOOpa3HbIE CIOCOOBI U MPUEMBI BBIYUCICHHUS,
COCTaBJISITh U OLIEHHWBATh YMCJIOBBIE BHIPAKEHUS MPU PEHICHUH MPAKTUYECKUX 3a]ad U 3a/1a4 U3
JPYruX y4eOHBIX MPEAMETOB.

OkpyriTh Yuclia ¢ 33JJaHHON TOYHOCTBIO, a TaKyKe MO CMBICTY MPAKTHUYECKON CUTYyalllH,
BBINIOJHATh NPUKUJAKY M OLIEHKY pe3yJibTaTa BBIUMCICHHWM, OLEHKY 3HAUYEHHUH YHMCIIOBBIX
BBIPQXXEHHI, B TOM YHUCIIE IPU PEIICHNUN TPAKTUUECKUX 3a/1a4.

Pemate TekcToBBIE 3a/1a4M apu(PMETHUECKUM CIIOCOOOM, UCITIONIb30BaTh TaOIUIIbI, CXEMBI,
YepTexkH, IPyrue CpeicTBa MPeICTaBICHUSI JaHHBIX IPU PELIEHUH 3a/1a4.



Pemare mpakTUKO-OPUEHTHPOBAHHBIC 3a/adyd, CBA3aHHBIC C OTHOIICHHEM BEJIMYUH,
IIPONOPLUOHAIEHOCTBIO BEJIMUMH, IIPOLIEHTAMU, HUHTEPIPETUPOBATL PE3YIbTAThl PEIICHUS 3a/1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMbIX O0OBEKTOB.

JlenumocThb.

Jloka3pIiBaTh M MPUMEHATH MIPY PELICHUH 3a/1a4 MPU3HAKU JASIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, mpu3HaKku JEIMMOCTH CYMMBI U IIPOU3BEIEHUS 1IEJIbIX YHCET.

PacknaapiBaTe Ha MHOXKHUTENIN HATYPAJIbHBIE YUCIIA.

CB00OJIHO OIEepUpPOBaTh NOHATUAMU: YETHOE UMCIIO, HEYETHOE YMCIIO, B3aUMHO IPOCThIE
YHCIIa.

Haxomute Hambonpmuii oOIIMII AETUTENh W HaWMEHbIIee O0Ilee KpaTHOE YHCeNT |
MCII0JIb30BAaTh UX IIPU PEIICHUN 3a7a4, IPUMEHATh aIropuT™M EBKianaa.

OnepupoBaTh NOHATHEM OCTATKa 10 MOAYJIIO, IPUMEHATH CBOMCTBA CPABHEHUM 110 MOAYIIIO.

Anredpanyeckue BbIPaKeHUs

BolpaskeHus ¢ nepeMeHHbIMU.

Hcnonb30Bath anredpanyeckyro TEPMUHOJIOTHUIO U CUMBOJIMKY, IIPUMEHSTh €€ B Ipoliecce
OCBOEHUS y4eOHOr0o MaTepuara.

HaxonuTh 3HaueHHst OYKBEHHBIX BBIPAKEHUM MPU 33aHHBIX 3HAUCHHSIX IIEPEMEHHBIX.

Hcnonp30BaTh TMOHATHE TOXKJAECTBA, BBINOJHATH TOXKIECTBEHHbIE IPE0Opa3OBaHUs
BBIPAKCHU, JOKa3bIBaTh TOXKIECTBA.

MHOrousneHsl.

BeinonuaTe npeoOpa3oBaHus 1€0r0 BBIPAXKEHUS B MHOTOWIEH NPUBEACHUEM IOJOOHBIX
CJIaraeMbIX, paCKpbITUEM CKOOOK.

BeinonuATe neficTBus  (CIOXKEHHE, BBIUUTAHHME, YMHOXKEHHE) C OIHOWICHAMH M C
MHOTOYJIEHAMH, NPUMEHATh (HOPMYJIbI COKPALIEHHOTO YMHOKEHHUsS (KBaJapaT U KyO CyMMBI,
KBaJpaT U KyO pa3HOCTH, pa3HOCTh KB3JpaToOB, CyMMa M Pa3HOCTb KyOOB), B TOM 4HUCIIE JJIs
YIPOILEHUS BBIYUCICHUIA.

Ocy1ecTBIATh pa3aoKEHUE MHOTOWICHOB HAa MHOMKUTENIM C IOMOULIBKO BBIHECEHHUS 3a
CKOOKHM O0ILEro MHOXHUTEJNsI, TPYNIHUPOBKU ClIaraéMbIX, MPUMEHAS (HOPMYIIbI COKPAIIEHHOTO
YMHOXEHHUS.

[TpumeHsTh TpeoOpa3oBaHUs MHOTOWIEHOB ISl pEIICHUsS pPA3IWyHbIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU TPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATypaJbHBIMH MOKa3aTeNIMU Ul peoOpa3oBaHus
BBIPAKCHU.

YpaBHeHusI U HepaBEeHCTBA

Pemarb sMHelHBIE YypaBHEHMsI C OJHOW NEPEMEHHOW, NPUMEHssI IpaBUia IEpexoja OT
UCXOJHOTO YypaBHEHUS K pPaBHOCWIBHOMY eMy. [IpoBepsiTh, sBiS€TCS M YHCIO KOPHEM
YPaBHEHHS.

[TonGupath npuMepsl nap YUCe, SIBISIFOIIMXCS PEIIEHUEM JIMHEHHOI0 YpaBHEHUS C ABYMSI
NIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpadUK JHMHEWHOTO YypaBHEHUS C JBYMs
NEePEMEHHBIMH, TIOJIB3YACh T'papUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarb cucTteMbl ABYX JMHEWHBIX YpPaBHEHHMH C JIByMS NMEPEMEHHBIMH, B TOM YHCIE
rpau4ecKy.

CocTaBiATh M peIIaTh JIMHEMHOE YpPAaBHEHHME WM CUCTEMY JIMHEHMHBIX YPaBHEHUU IO
YCIIOBUIO 3a/lauM, HMHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3yJbTarT.

DOyHKIUHA

Koopaunats! u rpaduxu.

N300pakaTb Ha KOOPAMHATHOM TMPSIMOM  TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTpPE3KH, WHTEpBaJbl, 3allCbiBaTh YHCIOBBIE TMPOMEXYTKH Ha
areOpanyeckoM sI3bIKe.

OtmeudaTh B KOOPAMHATHOM TIOCKOCTH TOYKH IO 33/1aHHBIM KOOP/IMHATaM.



DyYHKIUH.

Crpouth rpadpuku dUHEHHBIX (QYHKIMI.OMUCHIBATh C MOMOIIBIO (DYHKIMI H3BECTHBIC
3aBUCUMOCTH MEX/y BEIMYMHAMU: CKOPOCTh, BPEMs], PACCTOSIHHE, 11€Ha, KOJIMYECTBO, CTOUMOCTb,
POM3BOIUTENBLHOCTD, BpeMsi, 00bEM paboTel.HaxomuTs 3HayeHne (yHKIMM MO 3HAYCHHUIO €&
apryMeHTa.

[Tornmate rpaduueckuii criocod MpeacTaBlIeHUS W aHaau3a WHGOpPMAIUU, H3BJICKATh H
UHTEPIPETUPOBATH HHPOPMALIUIO U3 TPa(GUKOB PEAbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonb30BaTh CBOWCTBA (GYHKUMHN AJIs aHATN3a TPa(UKOB peaabHBIX 3aBUCUMOCTEH (HYIH
(GYyHKLIMHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA (DYHKLIMH, IIPOMEKYTKM BO3PACTaHUS U YObIBAHMS
¢yHkunu, HanbobIIee U HAUMEHbBIIIee 3HAaYCHUS (PYHKIIH).

Hcnonb3oBate rpaguku JUIsl UCCIENOBAHUS MPOLIECCOB U 3aBUCUMOCTEH, IPU pELIeHUN
3a[a4 U3 APYrux y4eOHBIX MPEIMETOB U peallbHON )KU3HH.

K xonmy oOyueHuss B8 kJiacce OOydyarOmIMHCS TMOJNYYUT CIEAYIOLIUME MPEIMETHBIC
pE3yJIbTaThI:

Yuciia ¥ BbIYHMCICHHSA

HppanuoHanpHble YuCia.

[Tonnmath 1 UCHOIB30BATh MPECTABICHUS O PACIIMPEHUH YUCIIOBBIX MHOYKECTB.

CB0060HO ONEpPUPOBATH MOHATUAMU: KBaJPATHBIA KOPEHb, apU(PMETHUECKUN KBaIpaTHBINA
KOPEHb, UpPpalMOHAIbHOE YHUCIIO, HAXOJUTh, OLICHUBATh KBAJpAaTHbIE KOPHH, UCIOJb3Ys IpPH
HEOOXO/JUMOCTH  KaJbKYJISITOP, BBINONHATH IPeoOpa3oBaHUs BBIPAXKEHUH, COAEpIKAIIMX
KBaJIpaTHbIE KOPHU, UCIIOJIb3Yys CBONCTBA KOPHEH.

Hcnonp30BaTh HayaJIbHBIE IPEACTABICHUS O MHOXKECTBE JEHCTBUTENIBHBIX YHMCEN UL
CPaBHEHHMsI, OKPYIJIEHUS M BbIYMCICHUH, HM300paxkaTb NEHCTBUTENIbHbIE YHMCJIa TOYKAMHU Ha
KOOpPJAMHATHOM IPAMOM.

Hcnonp30BaTe 3anmcy OOJNBIIMX M MaJbIX YHCEN C MOMOIIBIO JECATUYHBIX ApoOei u
creneHed uyucna 10, 3amuceiBaTh UM OKPYIVIATH YHUCIIOBBIE 3HAYEHUS PEAJIBHBIX BEIMYUH C
MCIIOJIb30BAaHUEM Pa3HbIX CUCTEM U3MEPEHUH.

JleIuMoCTb.

CB00OIHO OTEpUpPOBAThH MOHATUEM OCTAaTKa MO MOJIYJIIO, IPUMEHSATH CBONCTBA CPaBHEHUM
10 MOAYJII0, HAXOANUTh OCTaTKA CYMMBI U IIPOU3BEICHMSI 110 JAHHOMY MOZYJIIO.

Auaredpanyeckue BbIpaKeHHUs

JpoOHo-paninoHa bHbIE BEIPAXKEHUS.

Haxoauth nonyctumele 3HaU€HUS IEPEMEHHBIX B IPOOHO-PAIMOHATILHBIX BBIPAKEHUSX.

[TprMeHsITh OCHOBHOE CBOMCTBO palliOHAIBHOM IpOOH.

BoinonusaTe npuBeneHue aiaredpandeckux aApoOed K o0IieMy 3HaMEHaTello, CIIOKEHUE,
YMHOXXEHUE, JiefIeHHe anredpanyeckux Apooeil.

BbInonHATE TOXKAECTBEHHbIE TPe00pa30BaHus palliOHAIBHBIX BBIPAXKEHUH.

[TpuMeHsTH TpeoOpa3zoBaHus BEIPAXKEHUH [T peLlIeHHs Pa3InYHbIX 337a4 U3 MaTeMaTHUKH,
CMEXHBIX IIPEIMETOB, U3 pealbHON MPAKTUKH.

Crenenn.

[IpyMeHsTh TOHSATHE CTENEHU C IeJIbIM I0Ka3aTesieM, BBINOJHATh [PeoOpa3oBaHUs
BBIPAXEHU, COIEPKALUX CTEIIEHU C LIEIbIM NTOKa3aTeleM

WppanmonanbHble BbIPAKEHUS

Haxomute nomycTuMble 3HAU€HUsT NEPEMEHHBIX B BBIPAKEHMSX, COJEpPXKAIIUX
apu@meTnyecKre KBaJpaTHbIE KOPHHU.

BrImonHaTe mpeoOpa3oBaHus UPPALMOHAIBHBIX BBIPAKEHUH, UCIIONb3Ys CBOMCTBA KOPHEH.

YpaBHeHUs1 M HEpaBEHCTBA

Pemats kBagpaTHbIE ypaBHEHUS.

Pemartb 1poOHO-palioOHaIbHBIE YPABHEHMS.

PemaTs nuHeliHbIE ypaBHEHMS C TapaMETPAMHU, HECIIOKHBIE CUCTEMBI IMHENHBIX YPaBHEHUN
C mapaMeTpaMHu.



[TpoBOIUTH HCCIEOBAHUS YPABHEHNUH U CHCTEM YPABHEHUH, B TOM YUCIIE C IPUMEHEHUEM
rpadu4ecKux NpeAcTaBiIeHUi (yCTaHABIUBAaTh, UMEET JIM YpPAaBHEHHE WJIM CHCTEMa ypaBHEHUU
pEeLIeHMUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

[lepexoauth OT cloOBeCHOW (OPMYIMPOBKH 3amaud K e€ anreOpandyeckod MOAETH ¢
IIOMOILIBI0  COCTaBJICHUS ypPaBHEHHUS WJIM CUCTEMbl YPAaBHEHUH, WHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 3314 TOJTYYECHHBIA PE3yJIbTaT.

[TpuMeHATH CBOMCTBA UMCIIOBBIX HEPABEHCTB Ul CPAaBHEHUs, OLIEHKHU, pelliaTh JUHEHHbIE
HEpaBEHCTBA C OJHOM TEPEeMEHHOW M HMX CHCTEMBI, JaBaTh TIpa(UYECKyl0 HILTIOCTPAILIUIO
MHOY€ECTBa PELICHNI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

[ToHumaTh 1 UCTIOJIB30BaTh (DYHKIIMOHAIBHBIE OHATHUS U A3bIK (TEPMUHBI, CAMBOJIMYECKHE
0003HaYCHMSI ), ONPEICIATh 3HAYCHHE (PYHKIIMH 110 3HAUYCHUIO apryMEHTa, ONPEIeIsaTh CBOMCTBA
byHkmm 1o e€ rpaduky.

Crpouts rpaduku GyHKIUN , ONUCHIBATH CBOMCTBA YUCIOBON (PYHKIINU 1O €€ TpaduKy.

K koH1y 00ydenus B 9 kiacce o0yyaromuiics MONIy4UT CIEAYIOIINE PeAMETHbIE pe3yIbTaThl:

Yuciia 1 BBIYUCICHUSA

CB0o6OHO oOmNEepUpOBATH IMOHATUSAMHU: KOPEHb N-Ii CTENEHH, CTENEeHb C PaLUOHAIbHBIM
II0Ka3aTeJIeM, HaXOAUTh KOPEHb N-1 CTENIEHH, CTENIEHb C PAllMOHAIbHBIM II0KA3aTeNIeM, HCIIOIb3Ys
OpU HEOOXOJUMOCTH KaJbKYJIATOpP, MPUMEHATh CBOMCTBA KOpHA N-Ii CTENEHHu, CTENEeHu ¢
palMOHAIBHBIM I1I0KA3aTEIEM.

Hcnonp30BaTh IOHATHE MHOXKECTBA JIEMCTBUTENIBHBIX 4YHMCENl IPU pELICHUM 3anad,
IIPOBEICHUM PACCYKICHHUM U I0KAa3aTENbCTB.

CpaBHUBATh U YNIOPSAOYMBATH ICHCTBUTEIIBHBIE YUCIIA, OKPYTIIATh JEHCTBUTEIIBHBIE YHCIIA,
BBIIIOJIHATH IPUKUIKY PE3yJIbTaTa BEIYMCICHUH, OLIEHKY YMCIIOBBIX BBIPAKECHU.

Anredpanyeckne BbIPaKeHUS

CB0001HO ONEpUPOBATH MMOHATUEM KBaIPATHOIO TPEXUJICHA, HAXOAUTh KOPHU KBAJAPAaTHOTO
TpEXUJICHA.

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA JIMHEWHBIE MHOKHUTEIIH.

YpaBHeHus! M HEpABEHCTBA

Pemats nuHelHble U KBagpaTHbIE YpaBHEHUS, YPaBHEHMsI, CBOJASAIIUECS K HUM, TPOOHO-
panoOHaIbHbIE YPABHEHUS.

Pemrate Hec0KHBIE KBaIPAaTHBIE YPABHEHHUS C IIAPAMETPOM.

Pemate JMHEHHBIC HEPABEHCTBA, KBAJApPAaTHBIE HEPABEHCTBA, HCIIOIb30BATh METON
MHTEPBAJIOB, U300pakaTh pellleHuEe HEPABEHCTB Ha YMCIIOBOM MPSMOMi, 3alKMChIBaTh PELIEHUE C
IIOMOILBKO CUMBOJIOB.

Pemrate cucreMbl ByX JIMHEWHBIX YPABHEHUN C JIBYMs NEPEMEHHBIMU M CHCTEMBI JABYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBIIACTCS JINHEUHBIM.

PemaTte HecokKHBIE CUCTEMBI HEIMHENHBIX YPABHEHH C TapaMeTPOM.

[TpuMeHSTh METO 1Bl pAaBHOCHIIBHBIX ITPe0Opa30oBaHuii, 3aMeHbI IEPEMEHHOM, rpaduyeckoro
METO/1a IPU PEIICHUH YpaBHEHUN 3-1 U 4-1 CTENEHEN.

Pemiats cucTeMbl JINHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIIUE KBAIPATHOE
HEPAaBEHCTBO, M300pa)kaTh PELICHHE CHCTEMbl HEPABEHCTB HA YMCJIOBOM MPAMOM, 3alMCHIBATh
pELICHHE C IIOMOIIBI0 CUMBOJIOB.

Pemate ypaBHEHNs, HEpaBEHCTBA U UX CUCTEMBI, B TOM YHCJIE C OTPAHUYECHUSIMH, HAIIpUMED,
B LIEJIBIX YUCIIAX.

[IpoBOINTh HCCIIENOBAaHUS YPABHEHUI U CUCTEM YPABHEHUH, B TOM YHUCIIE C IPUMEHEHUEM
rpadu4ecKux NpeAcTaBiIeHUi (yCTaHAaBIUBaTh, UMEET JIM YpPAaBHEHHE MM CHCTEMa ypaBHEHUN
pelleHus1, €Clii UMEET, TO CKOJIbKO, U ITpoYee).

Pemate TekCTOBBIE 3ajaud  anreOpanvyeckuM CHOCOOOM C TIOMOIIBIO COCTaBIICHUS
YPaBHEHUI, HEPABEHCTB, UX CUCTEM.



Hcnonb30BaTh ypaBHEHUs, HEPABEHCTBA U MX CUCTEMBI [UI COCTABJICHUS MaTeMaTHUECKON
MOJICNI pealbHOW CUTYallul WM TPHUKIAJHON 3aJauyd, WHTEPHIPETHUPOBATh IOTy4YEHHBIC
pe3ysbTaThl B 33JJaHHOM KOHTEKCTE.

YucJi0BbIE MOCJIe10BATEIbHOCTH U MPOTrPecCUu

CB00OOAHO OnepUpoBaTh MOHATUAMM: 3aBUCUMOCTb, (DYHKIMS, rpaduk QyHKIUH, Mpsmast
NPONOPLIMOHATBHOCTD, JIUHEHHass (yHKIMs, oOpaTHas MNPONOPIUOHAIBLHOCTE, Napaboua,
runep0osia, KyCOUYHO-3a1aHHask PYHKLUS.

HccnenoBath ¢GyHKIHMIO 1o €€ rpaduKky, yCTaHAaBIMBAaThH CBOHCTBA (YHKIM: 001acTh
OINpe/ieIeHUsl, MHOKECTBO 3HA4eHUH, HyaM (QYyHKIUM, IPOMEKYTKH 3HAKONOCTOSHCTBA,
NPOMEXYTKH BO3pAcTaHUsl U yObIBaHUS, YETHOCTh U HEUETHOCTH, HAUOONbBIIEE U HAUMEHbBINIEE
3HA4YEHUs, ACUMITOTHI.

Pacnio3naBate kBaipaTHyHyt0 QYHKIHIO 110 (OpMYyIIe, IPUBOJUTH IPUMEPHI KBaAPATHYHBIX
(GyHKUUN U3 pealbHON )KU3HU, PU3UKU, TEOMETPUH.

OmnpenensaTe NOJOXKEHHE TpaduKa KBAIPATUYHOH (YHKIMHM B 3aBUCUMOCTH OT €&
K03 PHUITMEHTOB.

CrpouTth rpaduk KBaJApaTUIHON (DYHKIIMH, ONMCHIBATH CBOWCTBA KBAIPATUIHON (QYHKIUU
o e€ rpaduky.

Hcnonp30BaTh CBOMCTBA KBAAPATUUHON (PYHKIIMH JUIsl PEIICHUS 3a1a4.

Ha nmpumepe kBagpaTuuHoW (GyHKIMH cTpouTh rpaduk ¢ynkiuuy =af(kx + b) + cc
HOMOIIIBIO TIpeoOpa3oBanmii rpaduka pyHkimu y=F(x).

WnntocTpupoBaTh ¢ MOMOILBIO Ipaduka pealbHYH 3aBUCUMOCTb WMJIM IPOLECC MO HUX
XapaKTEPUCTHKAM.

Apudmernyeckasi U reoMeTpuYecKas NPorpeccuu

CBoOOHO  OmepupoBaTh TMOHATHUAMHU: TIOCIEJOBATEILHOCTh, apupMeTndeckas u
reoMeTpUYecKasi IPOrpeccui.

3amaBaTh IOCIEIOBATEILHOCTH PAa3HBIMU CIOCOOAMH: OIUCATEIbHBIM, TAOJUYHBIM, C
HOMOILBIO (POPMYJIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbInonHATE BBIYUCIEHUS C HUCIHOJB30BaHHEM (QOpMyJ N-TO ujieHa apuPMeTHYecKoil u
reOMEeTPUYECKOM Mporpeccuii, CyMMbI EPBBIX N UJIECHOB.

N300pakaTh 4IeHBI OCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TUIOCKOCTH.

Pemiate 3a1a4un, CBA3aHHBIE C YUCIOBBIMH MOCIEI0BATEILHOCTIMH, B TOM YHCIIE 33]a4d U3
peabHOM >KU3HHM (C UCTIOIb30BAaHUEM KaIbKYIATOPA, HUPPOBBIX TEXHOJIOTU).

Pacrnio3HaBaTh ¥ MPUBOAMTH MPUMEPHI KOHEYHBIX U OECKOHEUYHBIX MOCIIEI0BaTEIbHOCTEH,
OTpaHMYEHHBIX  IOCJIEJ0BAaTENIbHOCTEH,  MOHOTOHHO  BO3pacTaroUMX  (yObIBAOIIMX)
MOCJIEI0BATEIbHOCTEH.

HmeTp mpejacTaBieHHE O CXOAMMOCTH IIOCIEAOBATELHOCTH, YMETh HAXOIHUTh CYMMY
0eCKOHEUHO yOBIBaOIIEi reOMETPUUECKOI MPOrPEeCcCHH.

[TpuMeHSTh METO] MaTEMATHYECKON HHTYKIIMY TIPY PEIICHUH 3a/1a4.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Ne i/mt HanmeHoBaHue pa3eioB U TEM IIPOrPaMMBbI KomnuvectBo yacoB DIIeKTPOHHBIC
Bcero Kontposnbnsie 6 (wippossic)
paGoTE o0pa3oBareibHbIC
pecypcsl
1 YHNCJIA 1 BBIYMCJIEHUS. PanmonanbHble yncia (IOBTOPSHNUE) 13 1 https://resh.edu.ru
2 O YHKIINN. KoopauHate! u rpaduku. OyHKIHH 5 1 https://resh.edu.ru
3 AJITEBPAYECKUE BBIPAYKEHUNSI. BeipaskeHust ¢ IepeMEHHBIMU 8 https://resh.edu.ru
4 YPABHEHUS U CUCTEMbI YPABHEHUU. Jluneiinbie ypaBHEHHS 16 1 https://resh.edu.ru
5 YHNCJIA 1 BBIUMCJIEHHS. Crenenb ¢ HaTypaJIbHBIM ITOKa3aTeIeM 6 https://resh.edu.ru
6 AJITEBPAMYECKHWE BBIPAXKEHU . Muorousnensr 8 1 https://resh.edu.ru
7 AJITEBPAMYECKUE BBIPAXKEHU . ®opmyiibl COKpaniéHHOTO YMHOKEHHSI 24 2 https://resh.edu.ru
8 YNCJIA Y BBIYMCJIEHUSL. [lenumocTthb 16 https://resh.edu.ru
9 GYHKIMNMN. Jluneitnas GyHKIMs 14 1 https://resh.edu.ru
10 YPABHEHUS U CUCTEMbBI YPABHEHMU. CrcTeMbl TMHEHHBIX ypaBHEHHIT 14 1 https://resh.edu.ru
11 IToBTOpenue, 0000IICHNE, CHCTEMATH3AIHS 3HAHUI 12 1 https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 8
8 KJIACC

Ne n/m HanmenoBanue pa3znesnoB U TeEM IpOrpamMmsl KomnuecTBo vacos ONEeKTPOHHBIE

Bceero KontponbHbie 061()123(;11)32 ?;I'JII:I-)IBIe
paboThI
pecypcel

1 YPABHEHIMA 1 HEPABEHCTBA. HepaBenctBa 20 1 https://resh.edu.ru

2 YU CJIA 1 BBIUMCJIEHUS. KBagpatHblii KOpeHb 17 1 https://resh.edu.ru

3 YPABHEHUWS U HEPABEHCTBA. KBaipatHbie ypaBHEHUS 17 1 https://resh.edu.ru

4 AJITEBPAMYECKUE BBIPAXKEHUSI. [Ipo6HO-paliioHaIbHbIE BBIpayKEHUS 17 1 https://resh.edu.ru

5 YPABHEHIS U HEPABEHCTBA. JIpoOHo-paiinoHaibHbIe ypaBHEHHSI 19 1 https://resh.edu.ru




6 OYHKINN 15 1 https://resh.edu.ru
7 AJITEBPAYECKUE BBIPAXKEHUSI. Crenenu 14 https://resh.edu.ru
8 UNCJIA 1 BBIYMCJIIEHU . [lenumocTh 7 1 https://resh.edu.ru
9 IToBTOpenue, 0600IIeHNE, CHCTEMATH3AIMS 3HAHUI 10 1 https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8
9 KJIACC
Ne /it HanmenoBanue pa3zienoB U TEM IPOrpaMMBbl KonnuecTBo yacos DNEeKTPOHHBIE
Bcero KoHTtposbHbIe g%iff:i;glmﬁle
paboThI
pecypchl
1 YPABHEHUWS U HEPABEHCTBA. KBajpaTHbie HepaBeHCTBA 12 1 https://resh.edu.ru
2 OYHKINU 12 1 https://resh.edu.ru
3 YN CJIOBBIE TTOCJIIEAOBATEJIBHOCTU U TTPOI'PECCUIN 16 1 https://resh.edu.ru
4 AJITEBPAMYECKUE BBIPAXKEHUS. Crenens ¢ pannoHaaIbHbIM 20 1 https://resh.edu.ru
OKa3aTeyieM
5 YPABHEHUNS 1 HEPABEHCTBA. YpaBHeH#HsI, HEpaBEeHCTBA M UX CHCTEMBI 28 2 https://resh.edu.ru
6 IToBTOpenue, 0000IIeHNE, CHCTEMATH3AIHS 3HAHUI 31 2 https://resh.edu.ru
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 119 8




