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COJEPXAHUE OBYUYEHUA
7 KIIACC

Yucsa v BBIYUCICHUSA

Panmmonanbubpie uncina. CpaBHEHHE, YHOPSJIOYMBAHUE U apuU(DMETHUYECKHE
JEUCTBHUS C PAMOHAIBHBIMU YHCIaMU. YUCa0Bast mpsiMasi, MOAYJIb YUCIA.

Crenenb ¢ HaTypalbHBIM IIOKa3aTeleM U €€ CBOICTBA. 3almucCh 4YuCia B
JNECATUYHOU MMO3ULIMOHHON CUCTEME CUUCIICHUS.

Pemenune TekcToBBIX 3a/1a4u apudmeTnyeckum crocodbom. Pemenue 3anau u3
peaibHOM MPAKTUKU HA YacTH, Ha APOOU, HA TPOLIEHThI, IPUMEHEHUE OTHOLICHUM
U TIPOTIOPIMN TpU pEeNIeHUH 3a/ad, pElIeHWe 3a]ad Ha JIBIKCHHE, padorTy,
ITOKYTIKH, HAJIOTH.

JenumocTs 1enbix yuces. CBOKWCTBA JIETUMOCTH.

[Ipocteie u coctaBHble uncna. UYETHble WM HE4y€THbIE 4uciaa. [IpuzHaku
nenaMmoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpusHaku AenuMOCTH CyMMBI U
IIPOM3BEICHUS LIEJIBIX YMCEII IIPU PELUICHUH 334 C IPAKTUYECKUM COAECPKAHUEM.

HauOGonpmnii o0muii Aenurens U HauMeHbIee 00I1ee KpaTHOe ABYX YHCEIL.
B3aumuo npocteie uncia. Anroputm EBkinuaa.

Jlenenue ¢ octaTkoM. ApupMeTHUuecKrue onepauu HaJl OCTaTKaMHu.

AsredpanvecKkue BbIPaKEeHUA

BripaxkeHre ¢ nNepeMEHHbBIMH. 3HAYEHUE BBIPAKEHUS C MEPEMEHHBIMHU.
[IpeacraBienue 3aBUCUMOCTH MEXAY BETMYMHAMU B BUJIE (DOPMYJIBI.

ToxnecTBo. ToXxIeCTBEHHBIEC MPeOOpa30BaHUs AreOPandeCKUX BhIPAKCHUH.
Jloka3aTenbCTBO TOXKIECTB.

Onnowiensl. OHOWIEH CTaHAAPTHOTO BUjia. CTENEHb OJJHOWICHA.

MHorouniensl. MHOrowieH craHgapTHoro Buzaa. CTeneHb MHOTOYIEHA.
CrnoxeHue, BbIYMTAHHE, YMHOKEHHUE M JIeJIieHUe MHOrowieHoB. [IpeoOpazoBanue
L[EJIOT0 BBIPaXXEHHS B MHOTOUYIEeH. KOpHM MHOTOYJIEHA.

@opmybl COKPAIEHHOTO YMHOXKEHHS: KBAJIpaT CYMMbI U KBAIpAT Pa3HOCTH
JBYX BBIpaXEHUH, KyO0 CyMMBI U KyO pa3sHOCTH JBYX BBIPAKEHUH, pPa3HOCTbH
KBaJpaTOB JIByX BBIPAXKECHUW, IPOU3BEACHUE PA3HOCTHU U CYMMBI JIBYX
BBIpaKEHUN, CyMMa U Pa3HOCTh KyOOB JIBYX BBIPKCHUH.

PaznoxxeHue MHOTOUIeHa HA MHOKUTENIU. BhiHECEHHE 00IIIEro MHOKUTEIA 32
CKOOKH. MeTo 1 TpyIIupOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ ogHo# nepeMenHoil. Kopenb ypaBHeHus. CBOMCTBa ypaBHEHHI
C OJHOW IepeMeHHOW. PaBHOCWIBHOCTH ypaBHEHUMH. YpaBHEHHE  Kak
MaTeMaTH4eCKasi MOJIENIb PEAIbHON CUTYAIUU.



JluHentHOe ypaBHEHHME C OJHOW MNEPEMEHHOM. UHCIO KOpPHEWU JIMHEHHOIO
ypaBHEHUs. PelleHne TEKCTOBBIX 3aJad C IMOMOLIbIO JIMHEWHBIX YPaBHEHUU.
JIuHelHOE ypaBHEHHE, COEPKALIEE 3HAK MOYJIS.

VYpaBHeHue ¢ AByMs NepeMeHHbIMU. ['paduk JTMHEHHOrO YpaBHEHHUS C JBYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHWHBIX YPAaBHEHHM C JByMs NEPEMEHHBIMHU.
I'paduueckuit Meton perieHUs CUCTEMbl JIMHEWHBIX yPaBHEHHM C JBYMS
NepeMEHHbIMU. PerieHue cucrteM JIMHEWHBIX YPAaBHEHUW C JBYMs IEPEMEHHBIMU
METOJOM TOJCTAHOBKM M METOJIOM ciokeHusa. Cucrema AByX JIMHEWHBIX
YPaBHEHMMU C IBYMS IIEPEMEHHBIMU KaK MOJEINb PEAIbHOW CUTYAalLUH.

DOyHKIMHA

Koopannara Toukn Ha npsmoil. YncnoBele IpoMexyTKU. PaccTossHue Mexay
JIBYMS TOYKaMU KOOPJAMHATHOU MPSIMOM.

[IpssmoyronbHas cucremMa KoopauHaT. AOcuucca M OpAMHATa TOYKH Ha
KOOPJIMHATHOM TIOoCcKOCTH. [Ipumepsl rpadukoB, 3agaHHbIX GopMynamu. UreHue
rpaUKoOB pealibHbIX 3aBUCUMOCTEH.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH MeXay BennuuHamu. [loHsTHe (QyHKUMH.
OyHKIMS Kak MareMarhuyeckas MoOJAeNb peanbHoro mpouecca. OO0nacThb
ompezneneHuss U oOnactb 3HaueHWW (QyHKkuuU. CrnocoOsl 3amaHus (PYHKIIHH.
I'paduk pynkuuu. [lonarus MakcumMyma 1 MUHUMYyMa, BO3pacTaHUs U yObIBaHUs
Ha IIPUMEPax peaIbHbIX 3aBUCHMOCTEN.

JIuneitnas Qyukuus, e€ cpoiictBa. ['padux nuHeitHo ¢ynkuuu. ['padux
¢ynkuuu y = |x|. Kycouno-3agansusie QyHKIMH.

8 KUIACC

Yuciia ¥ BIYMCICHUSA

KBanpathusle kopHU. ApudmeTnyecKuil KBaApaTHBIA KOPEHb U €r0 CBOICTBA.
[Tonarne uppanvoHaNBHOrO uwucia. JIeHCTBHS C HPPAlMOHAIBHBIMU YHCIAMH.
CBoiCTBa NEWCTBUN C UPPALMOHAIBHBIMU YuciaaMu. CpaBHEHHE UPPALMOHAIBHBIX
quCel.

IIpencraBienuss O pacHIMPEHUSAX YHUCIOBBIX MHOXKECTB. MHOXecTBa
HATypaJbHBIX, LEJbIX, PAalMOHAIBHBIX, JEHCTBUTENBHBIX 4ucesl. CpaBHEHHE
yucell. YucioBble IPOMEKYTKHU.

HevictBuss ¢ ocrtatkamu. Octatku creneHen. lIpuMeHeHme oOCTaTkoB K
PELICHNIO YPAaBHEHNHN B LIENBIX YUCIIaX U TEKCTOBBIX 3a/1a4.

Pa3mepbl OOBEKTOB OKPY’KAIOLIET0 MHpa, AJIUTENBHOCTh IHPOIIECCOB B
OKpy»karomeM Mupe. CTaHIapTHBINA BUJT YUCIIA.

AJuiredpanvecKue BhIPaKEeHU

AnreOpanyeckass aApoOb. JlomycTUMBble 3HAYEHUS NEPEMEHHBIX B APOOHO-
parMoHANBHBIX BhIpaXkeHUsXx. OCHOBHOE CBOWCTBO ainreOpanyeckod Apoow.



CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE U JEJIEHUE alreOpanvyeckux JIpoOei.
Brinenenue menoi yactu anredpandeckon Jpoou.

Panmonanbabie BBIPAXKEHUS. ToXnecTBEHHbIE npeoOpa3zoBaHus
pPalMOHAJIBHBIX BBIPAKECHUM.

JlomycTUMBbIE 3HAa4Y€HHs IEPEMEHHBIX B  BBIPAXKEHUAX, COJAEPIKALIUX
apupMeTHYecKue KBaJpaTHbie KOpPHU. TOXKIECTBEHHbIE MpPeoOpa3zoBaHUs
BBIPAKEHUMN, COIepKaNX apuhMEeTUYECKUE KBAPATHBIE KOPHH.

Crenenb C 1enbIM TMOKa3aTeleM U €€ cBoicTBa. [IpeoOpazoBaHue
BBIPAXXEHUN, COAEPIKAIIMNX CTEIICHU.

YpaBHeHUS U HEPABEHCTBA

KBagpaTtHoe ypaBHeHne. @opmysa KOpHEW KBagpaTHOrO YypaBHEHHS.
KonndecTBO neMCTBUTENBHBIX KOPHEW KBaJpaTHOro ypaBHeHMs. Teopema Buera.
YpaBHEHUs, CBOOWMMBIE K JIMHEWHBIM YPAaBHEHUSAM WJIH K KBaJAPATHBIM
ypaBHeHMsM. KBagpaTHOE ypaBHEHHE ¢ mapameTpoM. Pemenne TeKCTOBbIX 3a/1a4 ¢
IIOMOIIIbIO KBAIPAaTHBIX YPABHEHUM.

JpoOHo-pannoHanbHble  ypaBHeHHUs. PemieHwe  1poOHO-palMoOHaIbHBIX
ypaBHeHUH. PelieHne TEKCTOBBIX 3a7ad C MOMOILBIO JIPOOHO-pALMOHATIBHBIX
ypaBHeHU. ['padmyeckas uHTepnpeTaus ypaBHEHH ¢ JByMsI IEPEMEHHBIMM.

Uucnossie HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEPABEHCTB.

Hepasencto ¢ nepemennoii. Ctporue u HecTporue HepaBeHCTBA. Cl0KEHUE
U YMHOXKECHHME YHUCJIOBBIX HEpaBEeHCTB. OILICHUBAHUE 3HAYEHUS BBIPAXKECHUS.
Jloxa3arenbCcTBO HEPAaBEHCTB.

[loHATHE O pelIeHHMM HEpPaBEHCTBA C OJHOM IIEPEMEHHOW. MHOXKECTBO
pelIeHni HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHEeHOE HEPABEHCTBO C OJHOM INMEPEMEHHOW M MHOYKECTBA €r0 PEIICHUM.
Pemienne nMHENHBIX HEPABEHCTB C OJHOW NepeMeHHOM. CUCTEMBI M COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemieHme TEKCTOBBIX 3a1ay C
ITOMOIIIBIO JJUHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DOyHKIMHA

O6nacth onpeneneHuss 1 MHOXKECTBO 3HaueHUH QyHkiuu. CriocoObl 3agaHus
¢bynkuuid. ['padux dynkuun. Urenue cBoilcTB pyHkumu no e€ rpaduxy. Ilpumepsr
rpadukoB pyHKINN, OTpaKAIOIINX PEAbHBIE MTPOIIECCHI.

JIunetinas ¢yHkiusga. DyHKIHUH, ONHMCHIBAIOIIHE TPSIMYI0 M OOpaTHYIO
MPOIOPIIMOHANIEHBIE 3aBUCUMOCTHU, UX TpaduKH.

Oynkupn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| # ux cBoiicrsa.
Kycouno-3aianabie pyHKINH.

9 KUIIACC

Yucia 1 BLIYUCJICHUSA



Kopenb n-i1 crenenu wu ero cBoictBa. CTENeHb C€ PaMOHAIBHBIM
[I0Ka3areseM U €€ CBOMCTBA.

AJure0panvecKue BhIPpaKEeHU

ToxaecTBeHHbIE TPEOOpa30BaHUsl BBIPAXKEHUM, COAEp)KAIUX KOPEHb n-U
cTeneHu. ToXKJIeCTBEeHHbIE PEe0Opa30BaHusl BBIPAXKEHUH, COAepKAIIUX CTETIEHb C
palMOHAIIbHBIM [TOKA3aTEIIEM.

KBampatueiii TpéxuneH. KopHu kBaapatHoro TtpéxuineHa. Pasznoxenue
KBaJPATHOTO TPEXUJIEHA HA TUHEWHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

bukBanparHsie ypaBHeHUs. [Iprumepsl TpUMEHEHNI METOJI0B PABHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMeHbl MEPEMEHHOM, TpadUuecKoro MeToja MpH PEelICHUU
ypaBHEHUM 3-i U 4-i CTENICHE.

Pewenue qpoOHO-paliMoHAIBHBIX YPAaBHEHHU.

Pemenune cucreM ypaBHEHHUH ¢ ABYMsI IEPEMEHHBIMU. Pemenne npocrenmmx
CUCTEM HEJIMHEWHBIX ypaBHEHUH C ABYMsS MEpeMEHHbIMU. ['padudeckuil MeTo.n
pELIEHNs] CUCTEMBl HEJIWHEWHBIX YpaBHEHUW C NBYMs NepeMeHHbIMH. Cucrema
JIBYX HEJIMHEWHBIX YPAaBHEHUN C ABYMS NEPEMEHHBIMH KAK MOJEIb PEATBHOU
CUTYyalUH.

HucnoBble HepaBeHCTBA. PenieHne JIMHEMHBIX HEPaBEHCTB. JlOKa3aTenbCTBO
HEPABEHCTB.

KBampaTHbie HepaBeHCTBa ¢ OJHOM NEpeMEHHOM. PemieHue KBaapaTHBIX
HEPABEHCTB Irpa)MUecKUM METOJOM U METOJOM HMHTEpPBAJIOB. MeTO] MHTEPBAJIOB
JUISl pallMOHAIBHBIX HEpaBeHCTB. [IpocTelme HepaBeHCTBA C MapaAMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 € IOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByMs IepeMEHHbIMU. PeleHne HepaBEeHCTBA C JIBYMs
nepeMeHHbIMU. CHCTEMBbl HEpPAaBEHCTB C JBYMs MEepeMEHHbIMU. ['paduueckuit
METOJ| PELICHUS CUCTEM HEPABEHCTB C IByMS IEPEMEHHBIMH.

DOyHKIUU

@Oyukrus.  CBoiictBa  GyHKUMA:  Hynd  (QYHKIMH,  [OPOMEXYTKH
3HAKOMOCTOSIHCTBA (DYHKIMHU, MPOMEXKYTKH BO3pacTaHUs W yObIBaHMS (YHKIIHH,
YETHBIC U HEYETHBIE (PYHKIIMHU, HAMOOJbIlIEE U HAUMEHbIIee 3HAUCHUS (PYHKIUY.

KBagparnunas ¢QyHkous u €€ cBoicTtBa. Vcnonb3oBaHME CBOMCTB
KBaJipaTUyHOW  (QyHKIMU I pemienust 3amad.  lloctpoenme  rpaduka
kBajipaTiyHo ¢GyHkumu. [lomokeHue rpaduka KBaapaTUYHOW GYHKIUU B
3aBUCUMOCTH OT €€ Koo duuuentos. I'paduxu Gyukumii y =ax2, y = a(x —m)*u y
= a(x —m)? +n. [locrpoenne rpapukoB GyHKIHUHA C MOMOIIBIO IPEOOPa3OBaHMIA.

JHlpobHo-nuneitHas ¢pynkius. MccnenoBanue QyHKITHIA.

OyHKIMS y = X" ¢ HATYpaJIbHBIM TTOKa3aTesieM 1 U e€ rpaduk.

YucsioBbIE MOC/IEI0BATEIBHOCTH U MPOrPeccun



[lonsiTue uwmcioBoil mocnenoBatenbHOCTU. KoHeuHble M OECKOHEUHbIE
nocyenoBaTenbHOCTH.  OrpaHMyYeHHas  IIOCJIENO0BAaTEIbHOCTb.  MOHOTOHHO
Bo3pacratomias  (yObIBaromiasi)  mocienoBarenbHOCTh.  CrnocoObl  3ajaHus
NOCJIEJOBATEIbHOCTH: ONUCATENbHBIA, TAOJWYHBIA, C MOMOLIBIO (HOPMYJIBI 7-TO
YJIEHA, PEKYPPECHTHBIN.

Apudmernueckas u reomerpuyeckas mnporpeccu. (CBOHCTBa UJICHOB
apu(MEeTHYECKOM U TEOMETpPHYECKON mporpeccuil. Dopmylibl #-ro  4jieHa
apu(pMeTnyecKol u reomerpuueckoil mporpeccuil. opmynbl CyMMbI NEPBBIX 7
YJICHOB apuU(PMETHUECKON U Te€OMETPUUYECKOM mporpeccuil. 3agaun Ha MPOLECHTHI,
OaHKOBCKHE BKJa/bl, KPEIUTHI.

IIpeacraBineHrue O CXOAUMOCTH IIOCJIEIOBAaTEIBHOCTH, O CYMMHPOBAaHUU
OeCKOHEUHO yObIBaIOIIEH FT€OMETPUUYECKON TPOrPECCHUH.

Meron marematudeckor HHAyKIUU. [Ipocreimme npumepsl.



IMNOACHUTEJIBHASA 3AIIMCKA

AnreOpa SBISETCS OIHUM M3 OIMNOPHBIX KYypPCOB OCHOBHOIO OOIEro
oOpa3oBaHus: OHA 00ECIeYnBACT U3YUCHHUE IPYTUX MUCIUILINH KaK €CTeCTBEHHO-
HAy4YHOTrO, TaK M TYMAaHUTAPHOTO IIMKIIOB, €€ OCBOCHHE HEOO0XOaUMO s
NPOJOKEHUs O00pa3oBaHWs W ISl TOBCEJHEBHOW >ku3HU. PazButrue y
0o0yYaromMXcsl HAy4YHBIX TMPEJACTABICHUN O MPOUCXOKIACHUU U CYIIHOCTH
anre0pandeckux aOCTpaKIui, CIoco0e OTpPaKEHUS MaTEMaTUYECKON HayKou
SBJICHUM U TIPOIIECCOB B TMPHUPOJE M OOIIECTBE, pOJM MAaTeMaTUYECKOIro
MOJICIMPOBaHUS B HAYYHOM TIO3HAaHUM M B TMPAKTUKE CIOCOOCTBYET
GbOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI M KAUE€CTB MBIIUICHUS, HEOOXOIUMBIX
JUISL ajanTaidd B COBpeMEeHHOM mudpoBoM obuiectBe. M3ydeHue anreOpsl
obOecrieunBaeT  pa3BUTHUE yMEHHUS  HAONIOAAaTh, CpPaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBaTH CBOM JEHCTBHUSA, BBIBOABI, (POPMYIHPOBATH
yTBepxkaeHusa. OcBoeHUE Kypca aireOpbl 00eCleurMBaeT Pa3BUTHE JIOTMYECKOIO
MBIIUICHUSI OOY4YarolIUMXCsl: OHM UCIOIB3YIOT JEAYyKTUBHBIE W WHIYKTHUBHBIC
paccykzeHus, oOOOIIeHHe W KOHKPETU3AlMI0, a0CTparupoBaHUE W AHAJIOTHUIO.
OOyuenue anreOpe mpenanonaraeT 3HAYUTENbHBIE OOBEM CaAMOCTOSITEIBHOU
NEATeIbHOCTH  OOYYalolUXCs, TMO3TOMY CaMOCTOSITEIbHOE pEIIeHue 3ajad
00yYarOINMUCS SIBJSIETCS peau3aluen 1eaTeIbHOCTHOTO MPUHIUIIA 00yUeHHUS.

B crpyktype mporpammer yueOHOro Kypca «Anrebpa» yriayoaéHHOTO
U3YUYEHHUSI OCHOBHOE MECTO 3aHHUMAIOT COAEPKATEIbHO-METOJINYECKUE JIMHUU:
«Yucna u BbIUMCICHUA», «ANreOpanyeckue BBIPAKEHUSD, «YpaBHEHUS U
HEpaBEeHCTBa», «DyHkumun». Kaxngas U3 3TUX coJepkKaTeabHO-METOANYECKUX
JIMHUN pa3BUBAETCS HA MPOTSKEHUM TPEX JIET U3YUEHUSI Kypca, B3aUMOJICUCTBYS C
JIpPYTMMH €ro JUHUSIMU. B Xoje u3ydyeHus Kypca oOydYaromUMCs MPUXOIUTCS
JIOTUYECKHU PacCykAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3H
C 3TUM B MPOTrpaMMy yueOHOTO Kypca «Anredpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI
JIOTUKHU, TIPEJCTABJICHHBbIE BO BCEX OCHOBHBIX pa3Jeiax MaTeMaTH4YeCKOro
o0pa3oBaHUsI W  CIOCOOCTBYIOIIME  OBJIQJACHUI0O  OOYyYalOIIUMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4YecKoro si3bika. Coaep:KaTelbHOW U CTPYKTYpHOM
O0COOEHHOCTBIO Y4eOHOro Kypca «AJjreOpa» SBISETCA €ro HHTETPUPOBAHHBIN
XapakTep.

Conepxxkanune nmHUM «Yucna ¥ BBIYMCICHUS» CIYKAT OCHOBOM JIJIA
JTANbHEHIIET0 M3yYeHUS] MATEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaIOIIHUXCS
JIOTUYECKOTO MBINUICHUS, OPMUPOBAHUIO YMEHHS MOJIb30BATHCS aIrOpUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJISl IOBCETHEBHOM
*KW3HU. PazBuTHEe MOHATHSA O YUCJIE HAa YPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
CBSI3aHO C PAIMOHAIBHBIMU U HMPPALMOHAIBHBIMU YHUCIaMHU, (POPMHUPOBAHUEM



MPEJICTABICHUM O JIEMCTBUTEILHOM YMCJE. 3aBEPUICHHE OCBOCHMS YHCIIOBOU
JIMHUU OTHECEHO K CpeAiHeMY 00111eMy 00pa30BaHHUIO.

CopnepxaHue IByX anreOpandecKkux JIMHUN — « AJIreOpandecKue BhIPAKCHUS
U «YpaBHEHHsI U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO y OOYUaIOIIHUXCS
MaTEMaTUYECKOTO armapara, HeOOXOJAMMOTro i pelieHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB U OKpYKarolel peadbHocTi. Ha ypoBHE OCHOBHOTO OOIIETO
oOpazoBaHMsl y4yeOHBIH Marepuan TCPYHIUPYETCS BOKPYT  pallMOHAJIbHBIX
BBIpKEHUN. AjreOpa IEMOHCTPUPYET 3HAYEHHWE MATEMaTUKH Kak s3bIKa s
IOCTPOEHUSI MATEMAaTHYECKUX MOJIENEH, ONHMCAaHUs MPOLIECCOB M  SIBJICHUU
peasibHOrO MHpa. B 3amaun oOydeHus anredOpe BXOJAT TaKkKe JalibHEHIIee
pPa3BUTHE AJITOPUTMHYECKOTO MBIIUICHUSI, HEOOXOAMMOro, B YAaCTHOCTH, IS
OCBOGHMS Kypca HMHGPOPMATHKH, U OBJAJICHUE HAaBBIKAMHU JEAYKTHBHBIX
paccyxnenuid. IIpeoOpa3zoBaHue CUMBOJBHBIX (OPM CHOCOOCTBYET Ppa3BUTHUIO
BOOOpaXKeHUsI, CIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTBY.

Copepxanue (pyHKIIMOHATbHO-TpaUUIECKON JIMHUU HALEIEHO Ha MOJIy4eHHe
oOy4JaronMMucs 3HaHu 0 (PYHKIMSAX Kak Ba)KHEHIIEH MareMaTHuecKol Mojenu
JUIsI OTUCAHUS M UCCIEAOBaHUsS Pa3HOOOPA3HBIX MPOIECCOB U SIBICHUN B MPUPOJIE
u obmecTtBe. M3yuenne marepuana CrocOOCTBYET Pa3BUTHIO Yy OOYyYarolIuXcs
YMEHHUSI UCIIOIb30BaTh Pa3IMUHbIE BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHOT'0, CHUMBOJIMYECKOT0, Tparueckoro, BHOCUT BKJaJ B (OpMHUpPOBAHUE
IPEICTAaBIICHUN O POJIM MAaTEeMAaTUKU B PA3BUTHH LIMBUIIM3ALUU U KYJIbTYPHI.

VYriyOnéHHbIi Kypc anreopbl XapaKTEepU3yeTCs U3YYECHHEM
JOTOJHUTENBHOTO TEOPETUYECKOTO almapaTa M CBSI3aHHBIX C HUM METOJ/IOB
pemieHuss 3amad. Anrebpa SBISETCS A3BIKOM I ONMCaHUA OOBEKTOB M
3aKOHOMEPHOCTEN, CIYKUT OCHOBOM MaTeMaTH4eCcKoro mojenupoBanus. I[lpu
ATOM CaMU OOBEKThl MAaTEMaTUYECKUX YMO3aKIIOUEHHH U MPUHATHIE B airedpe
opaBuWia UX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT  (DOPMHUPOBAHHMIO  YMEHUU
000CHOBBIBaTh U JOKa3bIBaTh CYK/ICHHSI, PA3BUBAIOT MATEMATUYECKYI0 UHTYHIIMIO,
KpaTKO U HaIJISIAHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHUI M ydaT HX
npuMeHeHuto. Tem cambpiM anrebpa 3aHMMaeT OJHO U3 BEIYIIMX MECT B
(hOpMHPOBAHNU HAYYHO-TEOPETUYECKOTO MBIIIEHUS 00yYarOIUXCsl.

CormacHo ydeOHOMY IUiaHy B 7-9 Kjaccax w3ydaercs YYeOHBIH Kypc
«Anre0Opa», KOTOPBIH BKIIIOYAET CIEAYIOIIME OCHOBHBIE Pa3/esibl COJCpPKAHUS:
«Yucna ¥ BBIUHUCICHUN», «ANreOpanuyeckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKIUNWY.

Ha uzyuyenue yuebHoro kypca «Anredpa» orsogutcs 408 yacoB: B 7 kiacce
— 136 yacoB (4 yaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B Hezeno), B 9
kyacce — 136 yacoB (4 yaca B HEZENIO).



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYHEGEHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Ppe3yJIbTATBI OCBOCHHUS IPOTPaMMbl [0 MAaTEMaTHUKE
XapaKkTEepU3yrTCs B YACTH:

1) IaTpHOTHYECKOTO BOCIIMTAHMS:

IIPOSIBJIEHUEM HHTEpPECa K MPOLUIOMY M HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHbIM  OTHOLIEHWEM K  JIOCTHKEHHMSM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYIUX HayKaxX U NPUKIAAHBIX chepax;

2) rpaIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PEAM3alUU €TI0
opaB, MPEICTAaBIECHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpakIaHCKOro oOiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO ATHUECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKHUM IIPUMECHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyA0BOIr0 BOCIIUTAHUS:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCcTHE B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTEMaTU4YECKOM HAIpPaBICHHOCTH, OCO3HAHMEM BAXKHOCTU MaTEMaTUYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUTHOW MpoQecCHOHaIbHON
NEATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
OCTPOCHUEM MHAMBUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJad, PELICHUH, pacCyX JCHHI, YMEHHIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTE HAYYHOIO MMO3HAHMSL:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEUYeCKOn
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA M 3HAYMMOCTH Ul Pa3BUTHUS LIMBWIM3ALMM,
OBJIAJICHHEM SI3BIKOM MATEMATHKU U MATEMAaTUYECKOW KyJIBTYPOU KaK CPEICTBOM
IIO3HAHUS MUPA, OBJIAJECHUEM HABBIKAMH MCCIIEN0BATENBCKON IEATEIBHOCTH;

6) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1aroNOJyYusi:



TOTOBHOCTBIO IIPUMEHATH MATEMaTUYECKHWE 3HAHHUS B HMHTEpPECaX CBOETO
3l0pOBbsS, BEACHHS  370pOBOro  oOpa3a >KM3HHM  (3J0pOBOE  IHUTAHHUE,
COQJIaHCUPOBAHHBIN PEXUM 3aHATHUH M OTAbIXa, peryjsipHas (usnveckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBblKa pPeGIECKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TAKOTr'O K€ IpaBa Jpyroro 4eaoBeKa;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

OpUEHTAallMel Ha MPUMEHEHUE MAaTEeMaTUYECKUX 3HAHUW JUIsl pelIeHus 3a/1a4y
B 00JJACTH COXPaHHOCTH OKpY>Karollell cpeapl, IJIAaHUPOBAHUS TMOCTYNKOB U
OLICHKM WX BO3MOXHBIX MOCIEACTBUN I OKPYXKAIOIIEH Cpelpl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa KOJOTHYECKUX MPOoOJIeM U IMyTel UX peleHus;

8) ajanTanum K U3MEHAKIIMMCS YCJIOBHAM COLHUAJBHOW M NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JEATENbHOCTh, B TOM YHCIIE
YMEHHME YUWUThCA y APYIHX JIIOJeH, NpuoOpeTarb B COBMECTHOW AESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA IPYTHX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH HJIEH,
HNOHSATHS, TUIOTE3bl 00 00BEKTaX W SIBJICHUSAX, B TOM UYHCJIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPHUIMTHI COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH, IJIAaHUPOBAThH
CBOE€ pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIHMA KOHTPMEp, KOPPEKTUPOBATH
IpUHUMaeMble pELICHUs U ACUCTBUSA, (OPMYIHUPOBATH M OICHUBATh PHUCKU U
HOCeACTBUSL, (POPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJ/IbTATbBI

B pesynbrare ocBOGHMS IPOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
o01ero oopa3zoBanus y oOyyaroierocsi 0yayT copMrpoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPHU3YIOITHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATENLHBIMU  JIEHCTBUSIMH,  YHHBEPCAJIbHBIMA  KOMMYHHKATHBHBIMU
JICUCTBUSIMU M YHUBEPCATBHBIMU PETYISATUBHBIMU JIEHCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble Jiornvyeckue aeicTBUA:

BBISBISAITH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TOHSATUM, OTHOIICHUW MEXKIYy TMOHATUAMH, (POPMYIUPOBATH
ONpeIeNICHUs] TIOHSATUM, YCTaHABIIMBATh CYIIECTBEHHbIH MPU3HAK KiIacCU(UKAIIWH,
OCHOBAHUS JIJIs1 000OIICHHS U CPAaBHEHHMS, KPUTESPUHU ITPOBOAMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIIHNE, YCIOBHbIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, NaHHBIX, HAOJMIOJACHUSX U YTBEP)KICHUSX, MpeasiaraTb KPUTECPUU st
BBISIBJICHHS 3aKOHOMEPHOCTEN U NPOTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3ouparh 0Ka3aTelbCTBA MAaTeMaTUUYECKUX YTBEPXKIEHUM (MpsSMbIe U OT
OPOTUBHOI0), MPOBOJAUTH CAMOCTOSITEIBHO JIOKAa3aTelIbCTBA MaTeMaTUYECKHUX
(dakToOB, BBICTpaWBaTh ApPryMEHTAIMIO, MPUBOAWTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHSTh METOJ] MaTeMaTUYeCKOW MHIYKIIMH, OOOCHOBBIBATH COOCTBEHHbBIE
paccyXJIeHus;

BBIOMpATh CMoco0 pemeHuss y4eOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  PEIIEHWs, BHIOMpAaTh HauOoJiee MOAXOASAIHMA ¢ y4ETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).
ba3zoBble ucciaeaoBare/bCKue 1eicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOiIeMy,
CaMOCTOATENILHO YCTAaHABIMBATh HCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3ULINI0, MHEHHUE;

IPOBOJUTH [0 CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIaHY AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

CaMOCTOATENbHO (OPMYJIUPOBATh OOOOIIECHUS U BBIBOJABI IO pe3yibTaTam
NPOBENEHHOTO  HAONIOACHMS, HCCIEAOBAHMS, OKCIEPUMEHTa, OLICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YIbTaTOB, BBIBOJOB U 0000IIEHNUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOILlecca, a TaKKe BbBIABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBJISITh  HEJAOCTATOYHOCTh M M30BITOYHOCTH MHGOpPMAIMH, JaHHBIX,
HEOOXOIUMBIX JJISI PEIICHUS 3a]1auu;

BEIOWpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh MW HWHTEPIPETHPOBATH
uHGOPMAITUIO PA3ITUYHBIX BUIOB U (JOPM IIPEICTABIICHNUS,

BbIOMpaTh (opmy mpencrtaBieHuss UHOOpPMAIMM M WLIIOCTPUPOBATH
peliaeMble 3a1a4l CXeMaMu, JuarpaMmmMaMu, UHOU rpaduKoil 1 BX KOMOUHALIUSIMU;

OIICHUBATh HAJEXKHOCTh MH(POPMAIMU MO KPUTEPUSIM, MPEIOKECHHBIM HIH
c(hOpMyTUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHUKaTHBHBIC YHUBEpPCAJbHbIC YYeOHbIE 1eiCTBUS



BOCIPUHUMATh U (HOPMYIHPOBATh CY>KICHHSI B COOTBETCTBUU C YCIOBUSMU U
HesisMU OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX U MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PEIICHUsS 3aJauH,
KOMMEHTHPOBATh MOJTYYCHHBIN pPe3yIbTaT;

B X0/1€ 00CYXXJIeHUS 3aJaBaThb BOIPOCHI MO CYIIECTBY 00CYX/IaeMOMl TEMBI,
npoOsieMbl, peuiaeMod 3aJauyd, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pEIIeHHs, COIMOCTABIATH CBOM CYXIEHHUS C CYXACHUSMU APYTUX YYACTHHUKOB
auanora, oOHapy>KUBaTh Pa3jiM4Me€ U CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (Qopme
(dopMyIUpOBaTh Pa3HOTIACHS, CBOH BO3PAKCHHUS,;

IOPEICTaBISITh PE3yJIbTaThl PEIICHUS 3a/lauM, SKCIEePUMEHTa, UCCIIEOBAHMUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (opMar BBICTYIUIEHHA C Y4ETOM 3ajad
IPE3EHTALMU U OCOOEHHOCTEHN ay IuTOpUU;

NOHUMATh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHAHOW M WHIUBUAYaIbHOU
paboThl TpU peuIeHHH Y4eOHBIX MaTeMaTHYeCKHX 3a/Jad, MPUHUMATh IENb
COBMECTHOH JE€SATENIbHOCTH, IUIAHUPOBAaTh OPraHU3alldi0 COBMECTHOH paloThl,
pacnpenenartb BuAbl paboT, JAOroBapUBaThCs, 00CYXkJaTh MPOLECC U pe3yibTar
paboThl, 000011aTh MHEHHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboTsl (00CykaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» M UHBIE); BBIIOJHATH CBOIO 4YacTb palbOTHl U
KOOPAMHUPOBATb CBOM JCHCTBUS C JPYTMMH WIEHAMHU KOMAaH[bl, OLIEHUBATh
KauecTBO pe3yJjbTaTa M KauyecTBO CBOEr0 BKJIaJa B OOWMH pe3yiabTaT 10
KpUTEpHUsM, ChOPMYITNPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHBIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI ISl PEIICHHS] B JKM3HEHHBIX M y4E€OHBIX CHUTyalHUsX,
OpHEHTHPOBATHCS B PA3IMYHBIX MMOAXO0JAX NPUHATHS pelIeHU (MHIUBUIYaIbHOE,
TPYIIIOBOE);

CaMOCTOSATENIbHO COCTaBJATh IUIAH, aJTOPUTM peHIeHus 3ajaud (W €ero
4acTh), BBIOMpaTh CHOCOO peleHus ¢ Y4YETOM HMEIOIIMXCA PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh W KOPPEKTUPOBATh BapHaHThI
perieHuit ¢ yaéTomMm HOBOM MHMOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJAJETh CIIOCOOAMM CaMOMNPOBEPKH, CAMOKOHTPOJS IMpoliecca U pe3yJibTara
pelIeHrs] MaTeEMaTUYEeCKOM 3a1auk, CAMOMOTHBALIUU U PEPIIEKCUU;

IPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELIECHUU 3a/1ayH,
BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHUBATb COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH IIOCTABJICHHON LEIU U
YCIIOBUSIM, OOBSACHATh MPUYHUHBI JOCTUKEHUS WIM HEJOCTHKEHUS 1I€TIU, HAaXOAUTh
OLIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAJKAaTh SMOLMHU MNPU H3YYEHHH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOLIMOHAJIBHYIO OLEHKY PELICHUS 3a1a4H.

HPEIMETHBIE PE3YJIBTATDHI

K koHIry 00yueHus B 7 kiaacce 00y4darOmMics NOTYyYUT CAEAYIOIINE PEIMETHBIE
pEe3yJIbTaThI:

Yuciia ¥ BIYHCICHUSA

PanmonanbHubie yncna.

[lepexoauTh OT oAHOW (HOPMBI 3alUCH YUCEN K Apyrou (mpeoOpa3oBbIBaTh
JECATUUHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHUHYIO, B
YaCTHOCTH B OECKOHEUHYIO JECATHYHYIO IPOOb).

Hcrnonbs30BaTh NOHATHS MHOYKECTBA HATYPAJIbHBIX YUCENI, MHOKECTBA LIEJIBIX
YUCeJl, MHOXKECTBA PAlMOHAIBHBIX YHUCEN NPU PEIIEHWH 3a4ad, IPOBEICHUU
pacCy)IEHUN U TOKAa3aTEIbCTB.

[Tonumathb 1 OOBSACHATH CMBICH MO3ULMOHHOMN 3alIMCU HATYPAJIbHOTO YUCIIA.

CpaBHHBATh M YIIOPSIOYMBATH PALMOHAJIBHBIE YHCIIA.

BbInonHATE, codeTas yCTHBIE M IUCBbMEHHBIE NPHUEMBI, apu(PMETHUYECKHE
JNEHUCTBUSA C PALMOHAIBHBIMU YMCIIAMH, UCIIOJIB30BATh CBOMCTBA YHCEI U ITPAaBUIIA
JNEUCTBUM, TPUEMBI PALTMOHAIBHBIX BBIYMCICHHAMN.

BpInonHATE IEUCTBUS CO CTENEHAMHU C HATYPAJIbHBIMHU II0KA3aTEIISIMU.

HaxonnuTp 3Ha4eHUS YMCIIOBBIX BBIPAKEHUM, COAEPXkKALIMX palUOHAIbHBIC
Yyuclia M CTENEHU C HaATypaJbHBIM I[IOKa3aTesieM, NPUMEHSITh pPa3HOO0Opa3HbIe
CroCOObI ¥ MTPUEMBI BBIYHMCIIEHUS, COCTABIISATh U OLICHUBATh YMCJIOBBIE BBIPAXKEHUS
IPU PEIICHUH MPAaKTUYECKUX 3a4a4 U 334 U3 APYTUX Y4eOHBIX MPEIMETOB.

OkpyriaTe 4Mcia € 33JaHHOM TOYHOCTBIO, @ TakXke II0 CMBICIY
IIPAKTUYECKOM CHUTyallud, BBINOJHATh IPUKUIKY M OLEHKY pe3yJibrara
BBIUMCIICHUM, OLICHKY 3HAYEHWUM 4YHCIIOBBIX BBIPAXECHUN, B TOM YHCIE IIPU
pELIEHNH NMPAKTUYECKUX 3a7a4.

Pemarp TekcTOBBIE 3adaun apu(METHUYECKHMM CIIOCOOOM, HCIIONIb30BATh
TAOJMUIBI, CXEMBbl, YEPTEXKH, JAPYyrue CpeICTBa IMPEACTABICHUS JaHHBIX IpU
peLICHUH 3a1a4.

Pemate mpakTHKO-OpMEHTHPOBAHHBIE 3aJ1a4d, CBSI3aHHBIE C OTHOILICHHEM
BEJINYMH, MPONOPUMOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUs 3a4a4 ¢ y4ETOM OTPAaHMYEHMM, CBS3AHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.



J1emuMOoCTb.

Jloka3pIBaTh U MPUMEHSITh MIPU PEUICHUM 33/1a4 IPU3HAKHU JEJIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npusHaku A€IMMOCTH CYMMbI U IPOU3BEAECHHUS LEIbIX YUCET.

PacknanpiBaTh HA MHOKHUTENHM HaTypalibHbIC YUCIIA.

CB00OOIHO oOmepUpOBaTh MOHATUSAMHU: YETHOE YHCIO, HEUYETHOE 4YHCIIO,
B3aUMHO ITPOCTHIE YHUCTIA.

Haxoaute HamGosbmuii OOIIMI JEIUTENIb U HaUMEHbIEE OO0Iee KpaTHOE
YuCeJ U UCII0Ib30BaTh UX MPH PEIICHUH 3aJ1a4, IPUMEHATh aIropuT™M EBKinaa.

OnepupoBaTh TMOHATHEM OCTaTKa MO MOAYJIO, MPUMEHSITh CBOMCTBa
CPaBHEHUU IO MOLYJIIO.

AsreOpandecKue BbIPAKEHUS

Bripaxkenus ¢ nepeMeHHBIMH.

Hcnonb3oBaTh aireOpandeckyrd TEPMUHOJOTUIO U CHUMBOJIUKY, TPUMEHSTH
e€ B MPOIIECCe OCBOEHUS YUEOHOTO MaTepuala.

Haxomute 3HaueHHMs OyKBEHHBIX BBIpAXEHUM NPH 3aJaHHBIX 3HAYCHHUSIX
MIEPEMEHHBIX.

Hcnonp3oBaTh  MOHATHE  TOXKAECTBA,  BBHIMOJHATH  TOXKISCTBEHHBIC
npeoOpa3oBaHUsl BRIPAKEHUH, T0Ka3bIBATh TOXK/IECTBA.

MHOrO4JICHBI.

Bemonuare  mpeoOpa3oBaHUs — II€JIOTO  BBIPAXKEHUS] B~ MHOTOWICH
MIPUBEJICHUEM TTOJO0HBIX CJIaraéMbIX, PACKPBITUEM CKOOOK.

Brinonuars neicTBus (CI0KeHUE, BEBIUUTAHUE, YMHOXKEHHUE) C OJHOWICHAMU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYIIBI COKPAIIEHHOTO YMHOXKEHUS (KBajpaT 1
Ky0 CyMMBI, KBaJpaT M KyO pa3HOCTH, Pa3HOCTh KBAJPaTOB, CYyMMa M Pa3HOCTb
KyOOB), B TOM YHCJIE /IS YIIPOIICHUS BBIYNCICHUM.

OcymIecTBIATh Pa3oXKEHUE MHOTOWICHOB Ha MHOXHUTEIM C IMOMOIIBIO
BBIHECEHUS 3a CKOOKH OOIIEro MHOXXUTEJNS, TPYNIUPOBKU ClIaraeMbIX, PUMEHSIS
(bopMyIIBI COKpPAIIEHHOTO YMHOKEHHUSI.

[IpumensaTr MpeoOpa3oBaHUsT MHOTOWICHOB JISl PEIICHUS PAa3IuYHBIX 3a7a4
W3 MaT€MaTUKH, CMEXKHBIX TTPEIMETOB, U3 PEATbHOMN MPAKTUKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYPAJIBHBIMU IIOKA3aTEISAMM UL
npeoOpa3oBaHUsI BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHElHbIE YpaBHEHHUS C OJHOW MEPEMEHHOM, NMPUMEHSS IpaBuia
nepexojia OT UCXOAHOTO YpaBHEHUS K paBHOCUIIbLHOMY emy. [IpoBepsaTh, sBisIeTCS
JIM YUCJIO KOPHEM YpPaBHEHHUSI.

[TonOupaTe npuMepsl Map YHUCEN, SBJSIOMIUXCA PEUICHUEM JUHEUHOTrO
ypaBHEHUS C ABYMSI IEPEMEHHBIMH.



CtpouTh B KOOPAMHATHOM TUIOCKOCTH TpaduK JIMHEHWHOTO YPaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, NPUBOJUTH HPUMEPHI PpPELICHUS
ypaBHCHHUSI.

Pemate cructeMpl IByX JTUHEHHBIX YpaBHEHUN C ABYMS NTEPEMEHHBIMH, B TOM
qyucie rpaduIecKy.

CocTraBnsATh W pemiath JUHEHMHOE YpPaBHEHHE WJIM CHUCTEMY JIMHEHHBIX
YpaBHCHUH TI0 YCJIOBHUIO 3aJa4d, HWHTEPIPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJ1a4y TIOJyYCHHBIN Pe3yJIbTaT.

DOyHKIUU

Koopnaunate! u rpaduku.

N3o0paxkath Ha KOOPAMHATHOM MPSMON TOUYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpJIMHATAM, JIy4YHd, OTPE3KH, HHTEPBAJIbI, 3aMMCHIBATh YUCIOBBIC TIPOMEXYTKH Ha
anreOpanyecKkoMm si3bIKeE.

OTMeuaTh B KOOPJMHATHOM TNIOCKOCTH TOYKH 10 33/IaHHBIM KOOPIMHATAM.

OyHKIUN.

CrtpouTtb rpaduky TUHEHHBIX QYHKITUH.

OmnuceiBaTh C TMOMOIIBIO (YHKIMA W3BECTHBIC 3aBUCHMOCTH MEXIY
BETUYMHAMH: CKOPOCTh, BPEMS, PACCTOSHHE, II€HA, KOJWYECTBO, CTOUMOCTD,
IPOU3BOUTEILHOCTD, BPeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHre QyHKIIMU 110 3HAUCHUIO €€ apryMeHTa.

[Torumate rpaduyeckuii cocod MpeACTaBICHUS W aHaM3a WH(OpMaIuy,
W3BJICKATh U MHTEPIIPETUPOBATh HH(OPMAITHIO U3 TPAaPUKOB PeaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

Ucnonp3oBathk cBoiicTBa GyHKUMNA g aHaidu3a TpaduKoB peaTbHBIX
3aBUCUMOCTEH (Hyn1M (QYHKIUU, MPOMEKYTKH 3HAKOMOCTOSHCTBA (YHKIIHH,
IIPOMEKYTKHA BO3pacTaHus M yObIBaHMS (DYHKIIMH, HAanOOJIbIIee W HAaWMCHBIIICEe
3HaYeHUs (PYHKIINH).

Hcnonp3oBatk rpadvkul 111 UCCIIEIOBAHUS TIPOIIECCOB M 3aBHCHUMOCTEH, PH
pEIIeHUH 33724 U3 APYTUX yU4eOHBIX MPEAMETOB U PEATbHOM KU3HHU.

K koHIy 00yueHus B 8 kiacce 00ydarOmMiics NOTYUYUT CAEAYIOIIHNE PEIMETHBIE
pEe3yJIbTaThI:
Yuciia ¥ BbIYHCICHUSA
HppauunonanbHble yncna.
[loHnmMaTe W WCNONB30BaTh IMPEACTABICHHUS O PACIIMPEHUHM YHCIIOBBIX
MHOYECTB.
CB00OHO OTIEpUPOBAThH MOHATHUAMU: KBaJApaTHBIA KOPEHb, apu(PMETHUECKUN
KBaJPATHBIM KOPEHb, UPPALMOHAIBHOE YKCIIO, HAXOAUTh, OLICHUBATH KBAJIPATHbIC
KOPHM,  MCHOJIb3Ysl  IpU  HEOOXOJMMOCTH  KaJbKYJATOP,  BBINOJIHATH



npeoOpa3oBaHusl BBIPAKEHUHN, COJEPXKALIUX KBaJpaTHbIE KOPHHU, HUCIOJIb3Ys
CBOMCTBA KOPHEM.

Hcnonp30BaTh HayaJabHbBIE IMPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YHUCEeN JUIsl CPAaBHEHMSI, OKPYTJIEHUSI U BBIYUCIECHUN, N300pakaTh ACHCTBUTEIbHBIC
Yyyciia TOYKaMH Ha KOOPJAWHATHOM MPSAMOM.

Hcnonp30Bath 3anucu OONBIIMX U MajbIX YUCEN C MOMOIIbIO JECATUUYHBIX
npobeit u crenenedd yucna 10, 3anMchbIBaTh M OKPYIJISTh YHMCIOBbIE 3HAYEHUS
pEaJbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emuMOCTb.

CB0OOOJHO omepupoBaTh MOHATHEM OCTaTka IO MOJYJI0, HPUMEHSTH
CBOMCTBA CPaBHEHUI IO MOJIYJIIO, HAXOJAUTh OCTaTKH CYMMBI U IIPOU3BEICHHUS 10
JTAHHOMY MOAYJIIO.

Auire0panvecKkue BhIPaKeHUA

JpoOHO-palinoHaNbHbIE BHIPAKEHUSI.

Haxomuts pomycTuMble 3HAU€HUS MEPEMEHHBIX B JIPOOHO-pallMOHATbHBIX
BBIPAKCHHUSIX.

[IpuMeHsTH OCHOBHOE CBOMCTBO PallMOHAILHON IPOOH.

BrimonusaTe npuBeneHue anredpanyeckux aApoOel K o0IIeMy 3HaMEHATeNo,
CJIOKEHHE, YMHOXKEHHE, JeJIeHue anreOpandeckux Apo0ei.

BbINONMHATE TOXAECTBEHHbIE MPEe00pa30BaHMsl PAllMOHAIBHBIX BbIPAKEHU.

[IpumeHnsaTh npeoOpa3oBaHus BbIpAXKEHUH Il pEIICHUs pPa3IMYHbIX 3a7a4 U3
MAaTE€MaTUKH, CMEXKHBIX IIPEAMETOB, U3 PEATBHON MPAKTUKH.

Crenenu.

[IpruMeHATE NOHATHE CTENEHUW C LENbIM  II0Ka3aTeJIeM, BBIINOJIHATH
peoOpa3oBaHus BEIPAKEHUM, CONEPIKALUX CTENIEHH C LEIbIM IIOKa3aTEIIEM.

HppanmoHanbHbIE BEIPAXKECHUS.

HaxoauTe nonycTuMble 3Ha4€HUS IEPEMEHHBIX B BBIPAKEHUAX, CONECPIKALIUX
apudmeTnyecKkre KBaJpaTHbIC KOPHHU.

BoinonHsaTe mnpeoOpazoBaHUs HpPpaIMOHATIbHBIX BBIPAKEHUH, HCIIONb3YSI
CBOMCTBA KOpPHEM.

YpaBHeHUS U HEPABEHCTBA

Pemars kBanpaTHbIC ypaBHEHHS.

Pematb 1poOHO-paliMOHaIbHBIE YPABHEHHUS.

Pemate JnMHEHHBIE ypaBHEHUS C NapaMeTPaMH, HECIOXHBIE CHCTEMBI
JIMHEVHBIX YPABHEHUH C ITapaMeTpaMH.

[IpoBOoauThE HMCCIIENOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUMW, B TOM YHCIIE C
OpPUMEHEHUEM TpadHUUecKUX MpeACTaBICHU (yCTaHaBIMBaTh, HMMEET JIK
YPaBHEHHME WM CUCTEMa YPAaBHEHHUM DELICHUSA, €CIM HMEET, TO CKOJIbKO, H
npouee).



[TepexoauTh OT ciioBecHOM (HOPMYIHMPOBKU 3aJaud K e€ aireOpandeckou
MOZENH C TIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUU,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4U MMOJYYEHHBIN pEe3yIbTar.

[IpriMeHSATE CBOMCTBAa YMCIOBBIX HEPABEHCTB JJIsi CPABHEHHUS, OLIEHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOW M MX CUCTEMBI, JABaTh
rpa@uyuecKyr0 WJUIIOCTPAIMI0 MHOXXECTBA PEIICHUNA HEpPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKUUHA

[ToruMaTe ¥ HUCMOIB30BaTh (PYHKIIMOHAIBHBIC TOHSATUS U S3BIK (TCPMHHBI,
CUMBOJIMYECKUE O0O03HAYCHUS), OMPEEATh 3HAUCHHE (DYHKIIMU IO 3HAYCHHIO
apryMeHTa, ONpeesiTh CBOMCTBA GYyHKIUU 10 €€ rpaduKy.

Crpouth rpaguku GyHKUUNA , OMUCHIBATH CBOMCTBA YHUCIOBON (DYHKIMH IO
e€ rpaduxy.

K xoH1y o6yuenus B 9 kjiacce 00y4aromuics MOIyduT CIEAYIONINUE MPEeIMETHBIC
pe3yabTaThl:

Yucaa 1 BLIYMCTIEHUS

CB0OOIHO OIEpUPOBATh IOHATHAMHU: KOPEHb #-M CTENEHH, CTENCHb C
pAallMOHAIBHBIM [MOKA3aTEJEM, HAXOJHWTh KOPEHb M- CTENEHH, CTEIEHb C
pallMOHAJILHBIM TIOKa3aTeJIeM, HCMOJb3ys MpU HEOOXOAUMOCTH KaJIbKYJISATOD,
MIPUMEHSATH CBOMCTBA KOPHS 1-U CTENEHU, CTETIEHH C PAIMOHAIIBHBIM MTOKA3aTEJEM.

Hcnonb30BaTh MOHATHE MHOXECTBA JCUCTBUTENIBHBIX YMCENI MPU PEIICHUU
3aJ1a4, MPOBEICHUH PACCYKICHUMN U JI0KA3aTEJIbCTB.

CpaBHMBaTL W yHNOPAJOYMBATH JICHCTBUTEIbHBIE YHUCJA, OKPYIJATH
JNEUCTBUTENBHBIC YKCIA, BBIMOJHATh MIPUKUAKY PE3YJIbTaTa BBIYMCICHUM, OLECHKY
YHCJIOBBIX BBIPAKECHUU.

AnreOpandecKue BbIPaKeHUs

CB00OOIHO oOmEepUpOBaTh IMOHATHEM KBaJpPaTHOTO TPEXWIeHa, HAXOJHUTh
KOPHU KBaJPaTHOTO TPEXUIICHA.

PackiianpiBaTh KBaApaTHBIN TPEXWIEH HA IMHEHHBIC MHOXKUTEH.

YpaBHeHUS U HEPABEHCTBA

Pemate nvHEHHBIE W KBaJpaTHbIE YPaBHECHUS, YpPaBHEHMS, CBOJIAIIMECS K
HUM, TpOOHO-paIlMOHAIbHbIE YPaBHEHUS.

PemaTe HeCOXKHBIE KBaJpaTHBIE YPABHEHHUS C TAPAMETPOM.

Pemare nuHEHBIE HEpAaBEHCTBA, KBAJIPAaTHbIE HEPABEHCTBA, MCIIOJIb30BATh
METOJ] MHTEPBAJIOB, M300pakaTh pEIICHHE HEPABEHCTB Ha YHCIIOBOM IPSMOH,
3aMKUChIBaTh PEIICHUE C ITOMOIIBIO CUMBOJIOB.

Pemate cucteMbl ABYX JIMHEMHBIX YPaBHEHHH C JIByMsI IEPEMEHHBIMUA U
CHUCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISCTCS JIMHECUHBIM.

Pemats HECHOKHBIE CHCTEMBI HEIMHENHBIX YPABHEHUH C TAPaMETPOM.



[IpumeHsaTh METOABl PAaBHOCHIBHBIX MPEeoOpa3oBaHUM, 3aMEHbI MIEPEMEHHOM,
rpaduyecKoro MeToja Mpy pelieHn YpaBHEHU 3-11 U 4-1 cTereHel.

Pemath  cucTemMbl  JTUHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIFOYAIOIINE KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMBbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3aMKUCHIBATh PEIIEHUE C TIOMOIILI0 CHMBOJIOB.

Pemlate ypaBHEHHs, HEpaBEHCTBA W HMX CHUCTEMBI, B TOM YHCIE C
OTPaHUYCHUSIMU, HAIPUMED, B IIEJIBIX YHCIIAX.

[IpoBoauTh HccneqOBaHUSI YPAaBHEHUN U CUCTEM ypaBHEHHUH, B TOM 4YHCIIE C
NpUMEHEHUEM TpaduyecKux MpejacTaBieHud (ycTaHaBiuMBaTh, UMEET JU
YpPaBHEHHE WM CUCTEMA YpPAaBHEHUM PEIICHUS, €CIM HMEET, TO CKOJIbKO, H
nmpouee).

Pemath TekcTOBbIE 3ajauu  aJreOpamdeckuM CrIoco0OM C  MOMOIUIBIO
COCTABJICHHS YPAaBHEHUI, HEPABEHCTB, UX CHCTEM.

Hcnonb3oBaTh ypaBHEHHUS], HEPABEHCTBA M MX CUCTEMBI JJIsi COCTABIICHHS
MAaTEMaTUYECKOM MOJEIN PEaJbHOM CUTyallud WM MNPUKIAJHOW 3aJayu,
WHTEPIIPETUPOBATH MMOJYUYEHHBIE PE3YyJIbTAThI B 33JJAHHOM KOHTEKCTE.

YucioBbIC MOCIEI0BATEILHOCTH U IIPOTPECCUm

CBoOOHO oOmEpHUpPOBaTh TOHATHUSMU: 3aBUCUMOCTh, (YHKIUSA, Tpadux
byHKIIMKA, TpsMas TPOMOPIMOHATIBLHOCTh, JIMHEWHAas (QyHKIMs, oOpaTHas
POIOPIIMOHATILHOCTH, Mapadoia, Tunepooia, KyCOUHO-3alaHHas (PyHKITHS.

UccnepoBars QyHKuio mo e€ rpaguky, yCTaHABIMBATh CBOWCTBA (DYHKIIUI:
00JIacTh OMpEeNeNIeHHsl, MHOXECTBO 3HAYEHUM, HYJIU QPYHKIUH, TPOMEKYTKU
3HAKOIOCTOSIHCTBA, MPOMEXKYTKH BO3pAacTaHUsT M yOBbIBaHUS, YETHOCTh H
HEYETHOCTD, HAUOOJIbIIIee U HAUMEHBIIIEE 3HAYEHUSI, AaCUMIITOTHI.

Pacnio3naBaTh KBajpaTuuHyto QyHKIUIO MO GopMylie, MIPUBOIUTH MIPUMEPHI
KBaJpPaTUYHBIX (DYHKIIUNA U3 peaibHOM KU3HU, PUZUKH, TECOMETPUH.

Onpenenarp MonoxkeHue rpaduka KBaApPaTUYHON (PYHKIMU B 3aBUCUMOCTH
oT e€ K03 PUITUEHTOB.

Crpouts rpaduk KBagpaTUYHOW  (YHKIIMHM, ONHUCHIBATH  CBOMICTBA
KBaIpaTUYHON QPYHKIMU 10 €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBAAPATUYHON (QYHKIIMM JI pELISHUs 3a]1a4.

Ha npumepe kBagpaTtuuHoil QyHKIMHU CTPOUTH rpaduk GyHKuu y =af(kx +
b) + ¢ ¢ momorpio peodpazoBanuii rpaduka GyHKIUHA Y=f(X).

NnmroctpupoBath ¢ mMoMOIIbI0 rpaduka pealbHYI 3aBUCUMOCTH WIIU
IIPOLIECC IO UX XapaKTEPUCTHKAM.

Apudmernyeckasi U reoMeTpHUUYECKasi IPOrpPecCuu

CB00OHO ONIEpUPOBATh MOHATUSAMU: MOCIEAOBATEILHOCTD, apu(pMeTUIeCKas
Y TEOMETPUYECKasi IPOrPECCHH.



3amaBaTh IOCJIEJOBATEIBbHOCTH pPa3HbIMM CIOCOOAMHU:  ONUCATEIbHBIM,
TaOJMYHBIM, C IOMOIIBIO (POPMYJIBI 7-TO YJIEHA, PEKYPPEHTHBIM.

BbIMONHAT  BBIYMCIEHHS € MCHOJB30BaHHEM (opMmMysl #n-ro  4jieHa
apu(pMETUIECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IEPBBIX 71 YJICHOB.

N300paxarh 4YjI€HBl IOCIENOBATEIBHOCTH TOYKAMH HAa KOOPAMHATHOU
IUIOCKOCTH.

Pemate 3amaun, cBsI3aHHBIE C YMCIOBBIMHU IOCJIEA0BATEILHOCTIMU, B TOM
YHUCIIE 3a/1a4d U3 PEAIbHOM >KM3HU (C KUCIOJIb30BAHUEM KAJIbKYJATOPA, HU(POBBIX
TEXHOJIOTHUH).

PacrioznaBaTh ¥ OPUBOAUTH NPUMEPhl KOHEYHBIX M OECKOHEUHBIX
IIOCJIEJOBATENIBHOCTEH,  OTPAHUYEHHBIX  IIOCJIEOBATEIbHOCTEH, MOHOTOHHO
BO3pacTaronux (yObIBAIOIIUX ) MOCIEI0BATEILHOCTEH.

NmeThb npeacTaBiaeHue 0 CXOAUMOCTH MOCIIEI0BATENBHOCTH, YMETh HAXOIUTh
CyMMy OE€CKOHEUYHO YOBIBAIOIIEH T€OMETPUICCKOM MPOTPECCUH.

[IpuMeHATh METOJ MaTEMaTUYECKON MHAYKIMH [IPY PELICHUH 3a1a4.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosan4yecTBo yacoB D1eKTPOHHbIE
HauMeHoBaHue
Ne (uugposbIe)
pa3iesioB U TeM Koutpoasbnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPorpamMmbl padoTshI padoThI
pecypcbi
UUCIIA U
1 BBIUYMCJIEHM A. 1 | bu6mmoreka [JOK
PanmonansHbIe Unciia https://m.edsoo.ru/77¢09b13
(moBTOpEHUE)
OYHKIINN.
2 Koopaunate! u 17 1 bubmorexa HOK
PA https://m.edsoo.ru/77¢09b13
rpadpukn. OyHKIIN
AJITEBPAMYECKUE
3 BBIPAXKXEHUN . 7 bubnunoreka [IOK
Bripaxxenus ¢ https://m.edsoo.ru/77¢09b13
NepeMEHHBIMHU
YPABHEHUA 1
4 CHUCTEMBI 10 | bubnuorexa [JOK
YPABHEHUIA. https://m.edsoo.ru/77e09b13
JInnelinbple ypaBHEHUS
UNUCIIA 1
BBIYMCJIEHNA.
5 CrremeHn 6 but6mmoreka [JOK
https://m.eds00.ru/77¢09b13
HaTypaJIbHBIM
MoKasaTeyieM
6 AJITEBPAMYECKUE 23 1 bubmuorexa [JOK



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

BBIPAYKEHHSIL.

https://m.edsoo.ru/77¢09b13

MHoOro4yieHsl
AJITEBPAMYECKUE
BBIPAKEHIL. bubmoreka LIOK

7 CDOpMyH"H 14 https://m.edsoo.ru/77¢09b13
COKpami¢HHOTOo
YMHOKCHHS
HHCIA T bubmuorexa [JOK

8 BbIUCIEHIAL. 10 https://m.edsoo.ru/77e09b13
JlenumocTh

9 OYHKIINN. 16 bubnuorexa [JOK
Jluneiinast pyHKIUSA https://m.edsoo.ru/77e09b13
YPABHEHUSA U
CUCTEMbBI

10 | YPABHEHWIL. 14 Bubnmorexa LOK

. https://m.eds00.ru/77¢09b13
CucreMbl TUHEUHBIX
ypaBHEHUN
IToBTOpEHME,

1 00001m1eHueE, g bu6mmoreka [IOK
cUcTeMaTu3alusa https://m.edsoo.ru/77e09b13
3HAaHUU

OBIIEE KOJIMYECTBO 136

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

8 KVIACC

KoanuyecTBO 4acos

HaumeHnoBaHue JJICKTPOHHbIC
Ne (uugposbie)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NpOrpamMmbl padoThI padoThI
pecypcbl
YPABHEHUA 1 EuG 10K
HOIHNOTEKA
1 HEPABEHCTBA. 20 1
Hepaserictsa https://m.edsoo.ru/6d40b704
BEHCTB
YUCJIA U Eu6 10K
HOIOoTEKA
2 BBIYMCJIEHM . 17 1
Ksaapa i xope https://m.edsoo0.ru/6d40b704
BaJIpaTHBIN KOPEHb
YPABHEHUA 1
3 HEPABEHCTBA. 17 | bubnuorexa [JOK
KBanparusie https://m.edsoo.ru/6d40b704
ypaBHEHUS
AJI'EBPANYECKUE
BBIPAKEHI AL BuG 11OK
HOIMOoTEKA
4 Jpobro- 17 ! https://m.edsoo.ru/6d40b704
paloHaJIbHbIE
BBIPKCHUS
YPABHEHUA U
HEPABEHCTBA. Bu6 10K
HOIMoTEKA
> Jpobro- 19 ! https://m.edsoo.ru/6d40b704
palMoHaIbHbIE
ypaBHEHUS
bu6mmoreka [JOK
OYHKIMHN 1 1
6 YHKLL > https://m.edsoo.ru/6d40b704



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704

AJITEBPAUYECKHUE Bu6miorexa LOK
giﬁiﬁEHHﬂ' 14 https://m.edsoo.ru/6d40b704
HACIA T bubnuorexa [JOK
EZII‘H-ISiJ;IEHHH. 7 https://m.edsoo.ru/6d40b704
IToBTOpEHME,
000011IeHME, 10 bu6mmoreka [JOK
cucTeMaTu3alus https://m.edsoo0.ru/6d40b704
3HaAHUH

OBIIEE KOJIMYECTBO 136

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704

9 KJIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumenoBanue pa3jiesioB u K (uudposbie)
oHTpoJibHBIe | [IpakTHYecKHe
n/m | TeM MPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubnnoreka [IOK
! PYHKIAN 25 ! https://m.edsoo.ru/133deaba
YPABHEHUS 1 Eu6 OK
2 HEPABEHCTBA. 15 1 nomrotexa [
https://m.edsoo.ru/133deaba
KBanpaTHbie HepaBeHCTBA
YPABHEHUS 1
3 HEPABEHCTBA. ’5 | bu6mmoreka [JOK
YpaBHEHUsI, HEPABEHCTBA U UX https://m.edsoo.ru/133deaba
CHCTEMBI
YHCJIIOBBIE Eu6 OK
4 [TOCJIEJIOBATEJILHOCTHU 25 1 h: “;OTC:I‘a i i A3dent
https://m.edsoo.ru/133deaba
W [IPOI'PECCUH B
AJITEBPAMYECKUE Eu6 1OK
nOINOTEKA
> BBIPAMKEHWA. Crenens ¢ 12 ! https://m.edsoo.ru/133deaba
parroHaTBHBIM TTOKa3aTelIeM
6 [ToBTOpEeHme, 0600IIEHNE, 34 | bu6mmoreka [IOK
cHUCTEMaTU3alis 3HaHUH https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO YACOB
- 136 6 0

[10 [TIPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yabTara
1 Yucna v BIYHACICHUS
11 BoeimonusTe, coderas yCTHble U NMUChbMEHHBbIE MPUEMBI, apuPMeTHUECKHe
) JENCTBUS C pallMOHAJIbHBIMU YHCIIAMU
Haxoauth 3HaueHHs YHCIOBBIX BBIPAXKEHWH, MPUMEHSTHh pPa3HOOOpa3HbIE
1.2 CcrocoObl W TNPUEMBI  BBIYMCIICHHWS] 3HAYCHUW JPOOHBIX BBIPAKCHHM,
coJiepKaliux OObIKHOBEHHBIE U IECATUYHbBIE IPOOU
[Tepexoauts OT 0HON (OPMBI 3aMTUCH YHCET K JAPYroi (MpeoOpa3oBbIBATh
1.3 JNECATUUHYIO0 IpoOb B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B 0ECKOHEUHYIO JECATUYHYIO APOOh)
1.4 CpaBHUBATh U YIIOPSAI0OUMBATH PALIMOHAJIBHBIE YHCIIA
1.5 OKpyrasTh 4nuciia
BbINONHATE NPUKUAKY U OLIGHKY pE3yJibTaTa BBIUMCIECHHUH, OLIEHKY
1.6 3HAQYCHUM YMCIIOBBIX BBIPAKEHUN. BBINONHATE ACUCTBUSA CO CTEHNEHSAMM C
HaTypaJIbHBIMU I1OKa3aTeNsIMU
17 [IpuMeHATh TpPU3HAKK  JIETUMOCTH, pa3JIOKEHUE HAa  MHOXHUTEIH
) HaTypaJIbHbIX YUCEIl
Pemarh mpakTHKO-OPHEHTUPOBAHHBIE 3a/layM, CBA3aHHBIE C OTHOIIEHHEM
18 BEJINYMH, MPONOPLUHUOHAIBHOCTHIO BEJINYUH, MIPOLICHTAMH,
' MHTEPIPETUPOBATh PE3YNbTATHl PEIICHUS 33Jad C YYETOM OrpPAHUYEHH,
CBSI3aHHBIX CO CBOWCTBAMHU PacCCMaTPUBAEMBIX OOHEKTOB
2 AnreGpanyeckue BbIpaKeHUsI
)1 Hcnonb30Bath anredpandyeckyo TEPMUHOJIOTHUIO U CUMBOJIUKY, IPUMEHATh
) e B IIpolecce OCBOCHHS yueOHOro MaTepuana
’9 Haxoauth 3HaueHuss OyKBEHHBIX BBIPDRKEHUN MPH 3aJaHHBIX 3HAYEHMSIX
’ HepeMEHHBIX
)3 BoinmonusaTe  mpeoOpa3oBaHMsl  LENOI0  BBIPAKEHHS B MHOTOWIEH
' MPUBEIEHNEM NOJJOOHBIX CIaraéMbIX, pAaCKpPhITHEM CKOOOK
)4 BBINONHATE yMHOXEHHE OJHOYJIEHA HAa MHOIOYIEH M MHOIOWIeHa Ha
’ MHOTOWJIEH, TPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBI M KBaJipaTa pasHOCTH
OcymecTBIATh Pa3JI0KEHUE MHOIOYJIEHOB HAa MHOXHUTEIH C IOMOUIBIO
2.5 BBIHECEHHS 3a CKOOKHM OOIIero MHOMHUTENS, TPYNIHUPOBKU CIAraeMblX,

npUMeHeHUs (GOPMYIT COKPAIIEHHOTO YMHOKEHHUS




HpI/IMCHflTB npeo6pa3013aHHs[ MHOTI'OYJICHOB [JIA PCIICHUA Pa3JIMYHBIX 3aa4

26 U3 MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM NIPAKTUKH
27 Hcrnons30BaTh CBOMCTBA CTENEHEM C HATypPAJIbHBIMU IIOKA3aTEIsIMU JJIs
' peoOpa3oBaHus BHIPAKEHUI
3 VYpaBHEHUs U HEpaBEHCTBA
Pewate nuHEHHbIE YpAaBHEHMS C OJHOM IIEPEMEHHOM, IPUMEHSS IpaBUIa
3.1 nepexojia OT UCXOJHOTO ypaBHEHHUS K paBHOCWIbHOMY emy. [IpoBepsts,
SBJISIETCS JIU YUCIIO KOPHEM YpaBHEHUS
39 [IpumensaTh rpaduueckue METObl NP PELICHUU JUHEHHBIX YpaBHEHUH U
' UX CHUCTEM
313 [TonOupars npuMepsl Nap Yucel, SBJISAIOIIUXCA PEIIEHUEM JIMHEHHOTro
’ YPaBHEHHS € ABYMs IEPEMEHHBIMU
CTpouTh B KOOPIMHATHOW IIOCKOCTH TpaduK JTUHEWHOTO YpaBHEHUS C
34 IBYyMsl TIEPEMEHHBIMM; TOJb3YSICh TpaduKOM, NPUBOIUTH MPUMEPHI
pEIIEHUs] ypaBHEHUS
35 Pemate cucrtembl ABYX JIMHEWHBIX ypaBHEHUH C JBYMsI NIEPEMEHHBIMHU, B
' TOM 4YHCIIe rpaduueckn
CocraBiATh M pelIaTh JUHEMHOE YPAaBHEHHME WM CHCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH IO YCJIOBMIO 3a/Jayd, MHTEPIPETHUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M I1OJIy4E€HHBII pe3ybTar
4 Koopaunats! u rpaduku. OyHkunu
N300pakaTh Ha KOOPAMHATHOM MNPSIMOHW TOYKH, COOTBETCTBYIOIUE
4.1 3alaHHbIM ~ KOOpJAMHATaM, Jy4Yd, OTpPE3KH, WHTEpBalbl, 3alHMChIBAaTh
YHCJIOBBIE TPOMEXKYTKH Ha alNredpandeckoMm s3bIKe
4.2 OtmeydaTs B KOOpJMHATHOM INIOCKOCTH TOUYKH I10 3aJaHHBIM KOOPJINHATaM
4.3 Crtpouts rpaduku muHeHHBIX QyHKIHH. CTpouTh rpaduk PyHKIuU y = [X|
OnuceiBaTh C TOMOLIBI0 (YHKIMA HM3BECTHbIE 3aBUCHUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHY, KOJTUYECTBO, CTOUMOCTb,
POU3BOIUTENHLHOCTD, BpeMsl, 00BEM PabOTHI
4.5 Haxonuth 3HaueHue (GyHKIMK IO 3HAYEHUIO €€ apryMeHTa
[Tonumatp rpaduyeckuii crocod mpeacTaBIeHUs U aHaTu3a WHPOPMaINH,
4.6 U3BJIEKATh W HWHTEPIPETHPOBaTh HMH(OpPMAIMIO M3 TpadUKOB peasbHbIX
MPOIECCOB M 3aBUCUMOCTEM
8 KNIACC
Kon y
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThI 0CBOCHHUSI OCHOBHOM
NPoOBEPSIEeMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara

1

Yucna ¥ BEIYUCICHUS




1.1

Hcnonp30BaTh HaYaJIbHBIC TIPEACTABICHUSI O MHOXKECTBE JEHCTBUTEIBHBIX
yhcel JUis CpaBHEHUS, OKpYIJeHHsT M  BBIYMCIEHUH, H300pakaTh
NEHCTBUTENbHBIC YUCIIa TOYKaMU HAa KOOPAMHATHOM MPsSMOi

1.2

[IpumeHnsTh TOHSATHE apU(PMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOAHMTH
KBaApaTHbBIC KOPHHU, HCIIOJIB3Yysd [IIPU HCO6XOILI/IMOCTI/I KaJIbKYJIATOP,
BBITIOJIHATH Hp606p330BaHI/I$I BBIpa)KeHI/II\/’I, COACpKAIMMUX KBaJAPAaTHLIC
KOPHH, UCTOJIb3Yysl CBOMCTBA KOPHEH

1.3

Hcmonp3oBats 3anucu 6OJIBH_II/IX 1 MaJIbIX YHUCEJI C MOMOIIBIO ACCATUYHBIX
npobeii u creneneit yncna 10

AnreGpanyeckre BbIpaKeHUs

2.1

[IpuMeHATh TOHATHE CTENEHH C IEJNBbIM IOKa3aTeJIeM, BBIMOJIHATD
npeoOpa30BaHMsl BRIPAXKEHUH, COJIEPIKAIIMX CTEMEHHU C IEIBIM MTOKa3aTeIeM

2.2

BEINOMHATE TOKAECTBEHHBIE MPEOOPa30BaHUS PALMOHAIBHBIX BBIPAKECHHN
Ha OCHOBE TpaBWJ JCHCTBUI HaJl MHOTOWICHAMH M alreOpanyecKuMHU
IpoOsMu

23

PaCKJ'IaI[BIBaTB KBa,Z[paTHBIfI TpéXLIJ'IeH Ha MHOXXUTCIIN

24

[TpumeHsTh TpeoOpa3oBaHMs BBIPAKEHUH /ISl PELICHUs Pa3IMYHBIX 33734
13 MaTEMaTUKH, CMEXHBIX ITPEAMETOB, U3 PEAIbHON IIPAKTUKHU

YPaBHCHI/IH 1 HCPABCHCTBA

3.1

Pemarp nuHeliHble, KBaJpaTHbIE YpaBHEHUS U pallMOHAJIbHbIE ypaBHEHUS,
CBOJSILIIMECS] K HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsI IEPEMEHHBIMU

3.2

IIpoBOAUTE MPOCTEHIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IpadUuecKuX MpeaCcTaBleHH (YCTaHABIMBATD,
MMEET JIM YPaBHEHHE WM CHCTEMa YPAaBHEHHU PEIICHMS, €CIM UMEET, TO
CKOJIBKO, ¥ TIpOYee)

3.3

[TepexoauTe OT CIOBECHON (OPMYIHMPOBKH 3a1aud K €€ anredpandeckoi
MOJICJIA C IIOMOIIbI0 COCTABJICHHS YPaBHEHUs WIM CHUCTEMbl YPaBHECHHI,
WHTEPIPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3a7a4d IIOJy4EHHBIN
pe3ynbTar

3.4

IIpuMeHATH CBOMCTBA 4YMCIIOBBIX HEPABEHCTB [UIsl CPAaBHEHMS, OLCHKH,
peuiarb JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOW U MX CHUCTEMBI,
JaBaTh TpapUuecKyr0 WIUTIOCTPAIIMI0 MHOXKECTBA PEIICHHI HEepaBEeHCTBA,
CHUCTEMBI HEPABEHCTB

DyHKIMU

4.1

[TonnuMaTth U UCIIONIB30BATh (PYHKIIMOHAIBHBIE OHATUS U SI3BIK (TEPMUHBL,
CUMBOJIMYECKHE O0O3HAUEHHUs), ONpelNeisITh 3HaueHue QYHKIUU 110
3HAYEHUIO apIyMEHTa, OIIPEJeIIATh CBOMCTBA (PYyHKIMHU 110 €€ rpaduky

4.2

Crpouts rpaduku eMeHTapHbIX (YHKIUN BUA:
y =k/x




kix

, Yy =X,y = X, y = [X|, onuchIBaTh CBOWCTBAa YUCIOBOM (QYHKIMH MO €&

rpaduky

9 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

1

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI 0CHOBHOI
00pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT0 00111er0 00pa3oBaHusl

Yucna ¥ BEIYUCICHUS

1.1

CpaBHUBATh U YIIOPSAI0OUMBATH PAllMOHAIBHBIE U UPPALIMOHAJIbHBIE YUCIIa

1.2

BreimonaaTs apI/I(I)MeTI/I‘-IeCKI/Ie Z[eﬁCTBHH C PpanuoOHAJIbHBIMU YHUCIIAMHU,
coucTtad YCTHBIC W THUCBbMCHHBIC HpI/IéMBI, BBINIOJIHATH BBIYMCIICHUA C
HppanuoHaJIbHBIMU YHUCJIaMHU

1.3

HaXOI[I/ITB 3HAQUCHHUS CTEIeHeH C OCJIbBIMH IIOKA3aTCIIsIMU U KOpHCfI,
BBIYUCIIATH 3HAYCHHN S YHCIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OKpyrisTh JEHCTBUTENIbHBIE YHUCIA, BBINOIHATH MNPUKUAKY pe3yJibTara
BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAXKEHUMN

ypaBHCHI/ISI 1 HCPABCHCTBA

2.1

PemaTe nuHENHbIE M KBaJpaTHbIE YPaBHEHHUs, YPABHEHUS, CBOISLIUECS K
HUM, IPOCTENIINE APOOHO-PAlIOHANIbHBIE YPaBHEHUS

2.2

Pemate cuctemsbl ABYyX JIMHEWHBIX YPAaBHEHUW C JIBYMS NEPEMEHHBIMHU U
CHCTEMBbI JBYX YPaBHEHUW, B KOTOPBIX OJIHO YpPaBHEHHUE HE SBIACTCS
JIMHEUHBIM

23

Pemate TekcTOBBIE 3amauM anreOpaMyecKUM CIOCOOOM C  IOMOIIBIO
COCTAaBJICHUSl YPAaBHEHUs WIM CHUCTEMbl JBYX YpPaBHEHMM C [ByMsd
[IEPEMEHHBIMU

24

[TpoBoauTH MpocTelIe UcCaeA0BaHNs YPABHEHUI U CUCTEM ypaBHEHUH, B
TOM 4HCIIE C TpUMEHEHUEeM Trpaduueckux IMpeacTaBlIeHU (Hampumep,
YCTaHABIIMBATh, UMEET JIU YPAaBHEHHE WJIM CUCTEMA YPaBHEHUN pEIICHMUS,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemarp nuHeliHble HepaBeHCTBa, KBaJpaTHbIE HEPaBEHCTBAa, M300pakaTh
pellleHne HEpaBeHCTB Ha YHCIOBOM MPSMOM, 3amuChIBaTh pEUICHHE C
MOMOII[bI0 CUMBOJIOB

2.6

Pemate cucTeMbl JHMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPaBEHCTB,
BKJIIOYAIOIIME KBAJPaTHOE HEPaBEHCTBO, M300pa)xkaTb PEIICHHE CUCTEMbI
HEPAaBEHCTB Ha YHKCJIOBOM MpPsIMOMW, 3alMChIBATh PEIIEHUE C MOMOUIbIO
CHUMBOJIOB




2.7

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUM PA3JIMYHBIX 3a/1a4

DyHKIMHU

3.1

PacrniosHaBaTh (pyHKIMM W3yYeHHBIX BUIOB. [lOKas3pIBaTh CXEMaTHUECKU
pacnojoXeHHe Ha KOOPIMHATHOM IIJIOCKOCTH TpaduKoOB (YHKIMHA BUAA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHMOCTH OT 3HAYCHHUI
K02(pPUILIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMHA

3.2

[Tokxa3pIBaTh CXEMAaTUYECKU PACIOJIOKEHHUE HAa KOOPIAMHATHOW IJIOCKOCTU
rpaduxoB QpyHkumii BUga y = VX, y = |X| 1 onuchIBaTh CBOWCTBA (DyHKUMI

3.3

Crpouth 1 M300paxkaTh CXeMaTHUECKU I'padMKu KBaJPAaTHUHBIX (YHKIUH,
OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIMN 0 UX TpaduKam

3.4

Pacnio3znaBath kBaipaTHuHyto QyHKIUIO 110 GopMyIie, IPUBOIUTH MPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaTbHOU KU3HU, PU3UKU, TEOMETPUN

Apudmernueckasi U TeOMETpUIECKask MPOTPECCUU

4.1

PacnoznaBate apuMeTHUECKYI0 U T€OMETPHUYECKYIO MPOTPEcCHH TpHU
pa3HBIX CIOCO0axX 3aJaHHUS

4.2

BbInonHATE  BBIUMCICHHS C HUCHOJb30BaHUEM (OPMyN 7n-TO 4YieHa
apu@MeTHUYeCcKoil U TEeOMETPUYECKOM Mporpeccuid, CyMMBbI MEPBBIX N
YJIEHOB

43

N300paxaTh WiIE€Hbl NOCIEAOBATEIbHOCTH TOYKAMH Ha KOOPAWHATHOU
IUIOCKOCTH

4.4

Pemate 3amaun, cBsi3aHHBIE C YUCIOBBIMH IMOCJENIOBATEIBHOCTSIMU, B TOM
qucae 3aJaud M3 PeabHOM JKM3HU (C MCIIONB30BAaHMEM KaJbKYJIATOPA,
U(PPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 31eMEeHT COAEPKAHUSA
1 Yucna v BBIYUCICHUS
Jpobu 0OBIKHOBEHHBIE U JECSITUUHBIE, IEPEXO] OT OAHON (hOpMBI 3amucu Ipodeit
1.1 K Apyroi. IloHsTHE panmoHaNnbHOrO YUCIIA, 3alMCh, CPAaBHEHUE, YIIOPSIAOYUBAHNE
paroHaIbHBIX YHCEI
12 Apudmernueckue IEHCTBUS C palMOHAJIBHBIMH 4YWCIaMu. PemeHue 3amad u3
' peanbHOM NPAaKTUKHU HA YacTH, Ha Ipo0Ou
13 CremeHbp ¢ HaTypaJbHBIM I[IOKa3aTeJeM: ONpelesieHue, MpeoOpa3oBaHHe
' BBIp)XEHUI1 HA OCHOBE ONPEIEICHNUS, 3aUCh OOJIBIINX YUCEI
1.4 [TpoueHThl, 3aUCh MPOLIEHTOB B BUAE ApOOH U IpoOH B BUJIE MPOLEHTOB. Tpu
' OCHOBHBI€ 33/1a4¥l Ha MPOLIEHTHI, PEeLICHUE 33/1a4 U3 PeaJIbHOU MPAKTHUKU
L5 IIpuMeHeHre NPU3HAKOB AETUMOCTH, Pa3I0KEHUE HA MHOXKMTEIN HATypaJbHbIX
' qrcen
1.6 PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE TIpsiMasi 1 0OpaTHas MPOMOPIHOHATBHOCTH
2 Anrebpanyeckue BbIpaKeHUsI
)1 [lepemeHHbIe, YMCIOBOE 3HAYEHUE BBIPAXKEHHS C MepeMeHHOH. JlomycTumbie
’ 3HAUEHUS IEPEMEHHBIX
59 [IpencraBieHre 3aBUCUMOCTH MEXAY BeJIMYMHAMH B  BHIE (HOPMYIIBIL.
' Brruncnenus no ¢popmynam
23 [TpeoOpazoBanue OyKBEHHBIX BBIPAKEHUH, TOXKAESCTBEHHO PaBHBIEC BBIPAKEHUS
2.4 CBolicTBa CTEMEHH C HATYpAJIbHBIM MOKa3aTeIeM
)5 OpHowienbl W MHorowieHbl. CreneHb MHorowieHa. CiokeHUe, BbIYUTAHUE,
' YMHOKEHHE MHOTOUJICHOB
r 6 @opMyJibl COKpAIIEHHOTO YMHOXEHHS: KBaJpaT CyMMbl M KBaJIpaT Pa3HOCTH.
' ®opmyJia pa3HOCTH KBaApaToB. Pa3inoxeHne MHOrOWIEHOB HA MHOXKUTEIU
3 YpaBHeHus
31 YpaBHEHHE, KOpPEHb ypleHeHI/m, npaBUia MpeoOpa3oBaHUsl  ypaBHEHUS,
PaBHOCHUJIBHOCTb ypaBHEHUN
39 JluHeitHoe ypaBHEHME C OJHOM MEPEMEHHOW, YHCIO KOpPHEH JIMHEWMHOTro
' YPaBHEHHs, PELLICHUE JIMHENHBIX YPAaBHEHUM
313 CocraBiieHHe ypaBHEHHMI MO YCJIOBHIO 3ajayd. PerieHue TEKCTOBBIX 3ajad C
’ TIOMOIIBI0 yPaBHEHU
34 JluneliHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €ro rpaduk
CucreMa ABYyX JUHEWHBIX YpPAaBHEHUW C JBYMs NEpEeMEHHbIMU. Pemenue cucrem
3.5 ypaBHEHUU CHOCOOOM MOACTaHOBKU. [lpuMepnl pemieHHs TEKCTOBBIX 3a7au C
MOMOIIBbIO CUCTEM YpaBHEHUN




Koopaunats! u rpadguku. ®yHkunun

4.1 Koopaunara Touku Ha npsiMOM
49 YucioBble MPOMEXKYTKH. PaccTossHue Mexay JIByMs TOYKAaMH KOOPJAMHATHOM
' pAMOI
43 [TpstmoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcumcca U OpAMHATA TOYKH
' Ha KOOPAMHATHOM IJIOCKOCTH
44 [Tpumepsr rpadukoB, 3amaHHBIX (Qopmynamu. UYreHue rpaduKOB peanbHBIX
' 3aBHCHMOCTEIH
4.5 [Tonstue pynkuuu. I'padux ¢pynxnun. CroiicTBa GyHKUINN
4.6 Jluneitnas gynkuus, e€ rpaduk. I'padux pyHkuuu y = [X|
4.7 ['padpuaeckoe perneHne IMHEHHBIX YPABHEHUN M CHCTEM JIMHEWHBIX YPaBHCHUM
8 KNIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Yucna v BBIYUCIECHUS
11 KBampatHslii kopenb u3 uucna. IloHsaTue 00 UHppalMOHAIBEHOM YHUCIE.
' JlecaTU4HbIE TPUOIMKECHNST UPPALMOHATIBHBIX YHCE
CpoiicTBa apu(MeTHUECKUX KBaJpaTHBIX KOpPHEH M HX MPUMEHEHHE K
1.2 peoOpa3oBaHUIO YMCIOBBIX BBIPAKEHUM M BBIYUCICHUSIM. JleHCTBUTEIbHBIC
qucia
1.3 Creness € 1eJIbIM NIOKa3aresieM U €€ cBoicTBa. CTaHaapTHas 3alUCh YKCIIa
2 Anrebpanyeckue BEIPaXKECHUS
2.1 KBagparsslii TpEXuiieH, pa3iokKeHUe KBaIpaTHOTO TPEXUWIEHA HA MHOKUTEIN
2.2 Anrebpanyeckast Apodb. OCHOBHOE CBOMCTBO alredpanveckoi qpoou
2.3 Crnosxenue, BBIYUTaHUE, YMHOXKEHHE, IeTICHUE anreOpandeckux apooei
24 ParmonanbHbIe BEIpaXXEHUS U UX MTPeoOpa3oBaHue
3 YpaBHEHMsI U HEPABEHCTBA
31 KBanpatHoe ypaBHeHnue, (opmyna KopHeH KBajapaTHOro ypaBHeHMs. Teopema
' Buera
3.2 Pewrenne ypaBHeHuUM, CBOAAIIMXCA K JINHEWHBIM U KBaJPAaTHBIM
3.3 [IpocTeitmme 1poOHO-palOHATBHBIE YPAaBHEHUS
I'paduueckass mHTEpHpeTalnss ypaBHEHHH C JBYMsSI TEPEMEHHBIMH U CHCTEM
3.4 JMHEWHBIX YpPAaBHEHHU C JABYMs ME€peMEHHbIMU. [IpuMepbl pelieHus cucteM
HEJIMHEWHBIX YpaBHEHUH C IByMS IEPEMEHHBIMU
3.5 Pemienue TeKCTOBBIX 33124 aJireOpanyeckumM crocodom
3.6 YucnoBsle HEPaBEHCTBA U UX CBOMCTBA
3.7 HepaseHCTBO ¢ 0/1HO TEpeEMEHHOMN




3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JInHeliHbIe HEPABEHCTBA C OJTHON IIEPEMEHHOU
3.10 CucTeMbl TMHEHHBIX HEPABEHCTB C OJHOW ITEPEMEHHOMN
4 OyHKIUU
41 [Tonsatue dynkumu. O6MacTh ompenesieHus W MHOXKECTBO 3HAYeHUW (yHKIIUH.
' Crnioco0bl 3a1anust PyHKITUN
4.2 I'padux pynkumu. Urenue cBoicTB GyHKIMU 1O €€ rpaduKy
4.3 ITpumeps! rpadukoB GyHKIMH, OTpaXKAIOLUIUX PeaTbHbIE TPOLECCHI
44 OyHKIMM, ONUCHIBAIOUIME MpsIMYI0 H  OOpaTHYI  MPONOPLHUOHATIbHBIE
' 3aBHCHMOCTH, MX rpauKu
4.5 OyHKIUU y =x?% y = x?
4.6 OYHKIHH Y = vx, Y = |X|
4.7 I'paduueckoe pemieHre ypaBHEHUN U CUCTEM ypaBHEHUN
9 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna 1 BIYUCICHUS
L1 PanmonanbHele  yuMcna, HMppalMOHANbHBIE YHCIA, KOHEYHbIE M OECKOHEYHbIE
' JeCATUYHbIE Tpodu
MHOXecTBO JIeHCTBUTENIBHBIX YHCEN, JIEHCTBUTENIbHbIE YHUCIIA KaK OECKOHEYHbIE
12 JecATUYHble JpoOU. B3auMHO 0JHO3HAUYHOE COOTBETCTBUE MEXKIY MHOMXKECTBOM
' JNEUCTBUTENBHBIX YHUCEI WU KOOPJAMHATHOM mpsiMoil. CpaBHEHHE [1€HCTBUTEIIbHBIX
qucel
1.3 Apudmernueckue 1eUCTBUS C ACUCTBUTEIHLHBIMH YUCIAMU
W3mepenus, npuOIMKeHHs, OLEHKU. Pa3mepsl OOBEKTOB OKpY’KalOIIEro MHpa,
L4 JUTMTENILHOCTh TPOLIECCOB B OKpyKaromieM Mupe. IlpubnmwkéHHoe 3HaueHue
' BEJIMYUHBI, TOYHOCTHb mnpuOmmwkeHus. Okxpyrienue umcen. [Ipukunka U oOIeHKa
pe3yJIbTaTOB BBIYMCIICHUI
2 VYpaBHEHMsI U HEPABEHCTBA
2.1 VYpaBHEHHUsI C OJHON NEPEMEHHON
2.2 JIuneniHoe ypaBHeHue. PellieHre ypaBHEHUH, CBOASAIIMXCSA K JINHEHHBIM
2.3 KBagpatHoe ypaBHeHue. Penienue ypaBHEHH, CBOIAIIMXCS K KBaAPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pellleHHs ypaBHEHUUM TPETbEH M 4YETBEPTOM
' CTENEHEN pa3I0KEHUEM Ha MHOKUTENIN
2.5 Pemenune 1po6GHO-paliOHANIBHBIX YPaBHEHUI
2.6 Cucremsbl ypaBHEHUN
2.7 VYpaBHEHHE ¢ IBYMS TTIEPEMEHHBIMU U €T0 Tpaduk




2.8

Pemrenne cucreM IByX JIMHEWHBIX YPABHEHHUM C IBYMs IIEPEMEHHBIMU

Pemenue cuctem AByX ypaBHEHMH, OJHO U3 KOTOPBIX JINHEHHOE, a APYTro€ — BTOPOI

2.9
CTENIEHU

2.10 I'paduaeckas nHTEpIIpETALMS CUCTEMBI YPAaBHEHUHN C ABYMS TIEPEMEHHBIMHU

2.11 Pemennie TeKCTOBBIX 33729 aNreOpandeckKuM criocodom

2.12 YucnoBble HEPABEHCTBA M MX CBOMCTBA

2.13 PemreHne nuHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU

2.14 Pemienue cucrem JTMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM

2.15 KBagparnsle HepaBeHCTBA

216 I'padmueckass wuHTepmperanusi HEPAaBEHCTB M CHCTEM HEPAaBEHCTB C JBYMs
’ HEPEMEHHBIMU
3 OyHKINH

31 KBangparuunas ¢ynkuus, e€ rpaduk u coiictpa. Ilapabona, KOOpAUHATEI BEPLIMHBI

napaboJIbl, 0Ch CHMMETPHUH MapadoIbl

3.2 I'paduku pynkmuit y=kx, y=kx+b u ux cBOMcCTBa

33 I'paduxu Qynkuumit y=k/x, y = x° 1 UX CBOWCTBA

34 I'paduku GyHkmii , 1 UX CBOMCTBA
4 UYucnoBble NOCIEA0BATENbHOCTH

41 Omnpenenenne u crnocoObl 3aJaHHsl YHUCIOBBIX TIOCIENIOBATENbHOCTEH. 3amaHue
' MOCTIeI0BATEIbHOCTH PEKYPPEHTHOM hopMyItoii u popmyoit n-ro dieHa

49 Apudmernueckas nporpeccust. DopMyIibl #-ro 4ieHa apupMeTHIeCKON MPOorpeccum,
' CYMMBI TIEPBBIX 7 YJICHOB

43 I'eomerprueckas nporpeccusi. @opMmylibl #-ro WieHa T€OMETPUYECKON NPOTrpeCcCuu,
' CYMMBI IEPBBIX 7 YJIECHOB

44 N306paxenune uaeHOB apupMETHIECKONH U TEOMETPUUYECKOI MPOrpeccHii TOUKaMu Ha
' KOOPAMHATHOM INIOCKOCTH. JIMHENHBIN U SKCIIOHEHLIMAIBHBIN POCT

4.5 Cno’xHbI€ MPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
NMpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pPe3yJbTATaM O0CBOEHUSI
OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT0 00IIIero
oOpa3zoBanusi Ha ocHoBe ®I'OC

VYMeHue onepupoBaTh MOHATUSMU: MHOXKECTBO, TIOJMHOYKECTBO, ONIEpaLluU
Ha/l MHOXXECTBaMH; YMEHHE ONepUpOBaTh MOHATUSAMU: rpad, CBA3HBIN rpad,
JEPEBO, LUKJI, IPUMEHATh UX IPU PELICHUM 3a7ad; YMEHHUE HCIO0JIb30BaTh
rpadpuyeckoe TpEACTaBIEHHE MHOXKECTB JJIsI ONHCAHUS  pealbHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yY€OHBIX MPEIMETOB

YMeHHe OolepupoBaTh IIOHATHUAMH: OIPEACIEHUE, aKCUOMa, TEeOopeMa,
JI0OKa3aTelIbCTBO;  yMEHUE  paclo3HaBaTb  HUCTUHHBIE U JIOXKHBIC
BBICKA3bIBAaHUS, IPUBOAUTb IPUMEPBl W  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHMS BBICKA3bIBAHUMI

YMeHue onepupoBaTh MNOHATHSAMH: HATypalbHOE 4YHCIO, IPOCTOE U
COCTAaBHOE YHCJIO, ACIMMOCTb HATyPAJIbHBIX YUCEI, NPU3HAKU AEIUMOCTH,
LeJIOE YMCII0, MOJYJIb YMCa, OOBIKHOBEHHAs! OpoOb M jAecsATHYHas JpoOb,
CTAaHJAPTHBIA BHUJ YUCJA, PALIMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apu(MeTHUECKUIl KBaJpaTHBI KOpEHb, YMEHHUE BBINOJHATH JCUCTBHS C
YUCJIaMH, CPAaBHMBAThb M YIOPSJAOYMBATH YMCIIA, IPEACTABIATH 4YUCIA HA
KOOPJIMHATHOM MpPsSIMOM, OKPYIJIATh 4YHWCIA; YMEHWE JenaTh NPUKHUIKY H
OLICHKY pe3yJibTaTa BbIYMCICHHI

YMenue ONCprupoOBaTh TIMOHATUAMHU: CTCHUCHL C MCJIBIM II0Ka3aTCJICM,
apu(MeTHUECKUI KBaApaTHBIM KOPEHb, MHOTOWICH, alredpandeckas qpoos,
TOXIECTBO, 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENeHUu OOoJbIie
€JMHUILIBI; YMEHUE BBINOJHATH pacd€rbl 1Mo ¢GopMylsiaM, IpeodpazoBaHuUs
IEJIbIX, JAPOOHO-PAMOHATBHBIX BBIPAKECHHH W BBIPAKCHUH C KOPHSIMH,
pa3JoKeHHe MHOTOWICHa Ha MHOXHTEIH, B TOM YHCJIE C UCIIOIb30BAaHUEM
(opMyI1 pa3HOCTH KBaJPaTOB M KBaIpaTa CYMMBI U Pa3HOCTH

YMeHHe OomnepupoBaTh MOHATHAMH: YHCIOBOE DPABEHCTBO, YPaBHEHHE C
OJIHOM IEPEMEHHOM, YHCI0BOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
yMEHUE pellaTh JIMHEHHbIE W  KBaJpaTHble YpaBHEHUs, JpPOOHO-
palOHalIbHbIE YPABHEHUS C OAHON NIEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHMH, JTMHEHHbIE HEPABEHCTBA U X CUCTEMBI, KBaJIpaTHbIE U APOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHCIE IIPU
pelIeHUn 3aJa4y U3 JIPYIruX IPEeIMETOB M INPAKTUYECKUX 3a]ad; YMECHHUE
UCIIOJIB30BaTh KOOPAWHATHYIO NPSAMYI0 U KOOPAWHATHYIO IUIOCKOCTH IS
n300paKeHHsI pellIeHU ypaBHEHU, HEPABEHCTB M CUCTEM

YMmenue omnepupoBarth NOHATHSAMH: (yHKUUA, Tpaduk GYHKIUH, HYIU
GYHKIIUM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUS,




yObIBaHMS, HauOOJIbIIEE W HAWMEHbINIEEe 3HA4YCHUs (QYHKIWUU, YMECHHE
ONEepUpOBaTh MOHATUAMM: TMpsiMasi MPONOPLIUOHATIBHOCTb, JIMHEWHAas
byHkus, KBagpatuyHas (GyHKOus, oOpaTHas MPONOPLHOHAIBHOCTS,
napabona, runepboia; yMeHue CTpoUuTh rpa@uku (QyHKUIUN, UCIOIB30BaTh
rpaduku A7 ONpeNeNeHHus CBOWCTB MPOILIECCOB W 3aBUCHUMOCTEH, s
pelieHus 3aJad W3 APYTUX Yy4eOHBIX MPEIMETOB W PEANbHON IKU3HU;
YMEHHE BBIpaKaTh (POPMYJIaMU 3aBHCUMOCTH MEKIY BETUYNHAMU

VYMeHue onepupoBaTh MOHATHSAMHU: MOCIEI0BATENBHOCTD, apu(pMeTHUECKas
U TEOMETpHUYECKas IPOrpecCMd; YMEHHME HCIIOJIb30BAaTh  CBOMCTBA
HOCJIe0BaTeNbHOCTEH, (POPMYINIBI CyMMBbI M OOILIETr0 4ieHa MpU PEHICHUU
3aga4, B TOM 4YHCIE 3aJad M3 APYruxX y4eOHBIX NPEIMETOB U peabHOU
JKU3HU

VYMeHue pemarh 3a/1a4i pa3HbIX TUIOB (B TOM YUCIIE HA MPOLEHTHI, 10JU U
4acTH, JABWKEHHE, padoTy, LIleHy TOBAPOB M CTOMMOCTh MOKYIIOK U YCIYT,
HAJIOTH, 3aJa4yd M3 00JacTh YHpPaBICHUS JHUYHBIMH U CEMEHHBIMHU
¢uHAHCAMM); YMEHHUE COCTABJISATH BBHIPAXKECHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCIIOBHUIO 3a[a4M, HCCIEAOBATh IIOJIy4YCHHOE PEUICHHE U
OLICHUBATh MPABJIOTIO0OHOCTD MOTYUYECHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUSAMU: (QUTypa, TOUKA, OTPE3OK, MpsiMasi, JIyd,
JIOMaHas, YroJl, MHOTOYTOJIbHUK, TpPEYTrOJbHHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHUI TPEYTOIbHUKH, MPSIMOYTOJIBHBIN TPEYrOJbHUK, MEIUaHa,
OuccekTpuca u BBICOTA TPEYTOJIbHUKA, YEeTHIPEXYTOJIbHUK,
napajuiesiorpaMm, poMO, MPSMOYTOJILHUK, KBAIpaT, TPAIEIUs; OKPYKHOCTb,
KpYT, KacaTeabHasl; 3HAKOMCTBO C MTPOCTPAHCTBEHHBIMH (DUTYpPaMH; YMECHUE
pemarp 3a/Ja4d, B TOM YHWCJIC W3 MOBCEIHEBHOW XHM3HH, HA HAXOXICHHE
TCOMETPUYECKUX BEIUYMH C NMPUMEHEHHEM HW3yYeHHBIX CBOKMCTB (QuUryp u
¢dakToB

10

YMeHue omnepupoBaTh TOHSATHSAMHU: PAaBEHCTBO (QUTYp, PaBEHCTBO
TPEYroJbHUKOB; MapaieIbHOCTh U MEPHEHAMKYJISIPHOCTh MPSMBIX, YToJl
MeX1y IpSIMbIMU, IEPIIEHIANKYIISAP, HAKIOHHAS, IPOoeKLus, moxodue ¢uryp,
NnoJ0OHbIE TPEYrOJbHUKH, CHUMMETPHSI OTHOCHUTENIBHO TOYKH U TMPSMON;
yMEHHE paclo3HaBaThb pPAaBEHCTBO, CHUMMETpPHIO H Tmonobue ¢uryp,
[apajuIeIbHOCTD U NEPIIEHIUKYJIIPHOCTD IPSIMBIX B OKPY’KAOLEM MUPE

11

YMeHne ornepupoBaTh MOHATHUSMU: JJIMHA, PACCTOSHHUE, Yrojl (BEIMYMHA
yIJia, CHHYC U KOCHHYC yTJIa TPEYTroJIbHHUKA), TIJIOMIA b, YMEHUE OIEHUBATh
pasMepbl IPEIMETOB U OOBEKTOB B OKPY’KAIOIIEM MHUPE; YMEHHUE PUMCHSTh
dbopMyIbl mepuMETpa U TIIOIIAIA MHOTOYTOJILHUKOB, IJTMHBI OKPYKHOCTH U
WIOMIAM Kpyra, oObeMa MpsIMOYTOJBHOTO Mapalljielienumne/a; yMEHHe
MPUMEHSTh MPU3HAKKA PABEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroiabHuKa, TeopeMy Iludaropa, TPUTOHOMETPUYECKUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIJIOIIAIeH

12

YMenue  uzobpaxarb  IUIOCKME  (QUTYpRl M HX  KOMOUWHAIWH,
MPOCTPAHCTBEHHbIE (QUTYpHl OT PYKH, C TOMOIIBI0  UYEPTEKHBIX




HHCTPYMCHTOB M 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY HJIM CMMBOJIBHOMY
OITMCaHHIO

13

YMeHue ornepupoBaTh MOHITHSAMHU: MPSMOYTOJibHAasi CUCTEMa KOOPJAMUHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha
YHUCIIO, CKAaJISIPHOE TMPOMU3BEIACHHE BEKTOPOB; YMEHHE HCIOJb30BaTh
BEKTOPHI U KOOPAMHATHI JIJIsl MPEACTABICHUS JaHHBIX M PEIICHHs 3a/ay, B
TOM YHUCJIE U3 IPYTUX YU4EOHBIX MPEAMETOB U peaibHON KU3HU

14

YMeHue onepupoBaTh NOHATHSIMH: CTOJOUKOBBIE U KPYTOBBIE AHArPaMMBbl,
TaOIUIIBI, cpesiHee apu(MeTnIecKoe, Mearnana, HanooJbIIee 1 HaNMEHbIIIee
3HaueHus,  pa3Max  YUCJIOBOrOo  Habopa;  yMEHHE  W3BIIEKaTbh,
MHTEPIPETUPOBATh U MpeoOpa3oBeIBaTh UH(POPMALIHIO, MPEACTABICHHYIO B
TabIMIax M Ha JuarpaMMax, OTPa)Kalollyl0 CBOMCTBA U XapaKTEPUCTUKU
peaIbHBIX MPOIECCOB U SIBICHUN; yYMEHHE pAClO3HABaTh H3MEHYHBBIC
BEJIMYMHBI B OKPY’KaIOIEM MHUpe

15

YMeHue omnepupoBaTh TMOHATUSAMHU: CIy4YallHBIM ONBIT  (CIoy4yallHBIN
OKCIEPUMEHT),  JJEMEHTapHOE  COObITHE  (RJIEMEHTapHbIH  HCXO.)
CJIy4alfHOT'O OIIBITa, CIlydyallHO€ COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHUE
HaXOIWTh BEPOATHOCTH CIly4aiHbIX COOBITHI B OIBITaxXC
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHHE pellaTh 3aJauu
METOZIOM OpPraHM30BAaHHOIO Iepedopa M C HCIOJb30BaHMEM IpaBHIIaA
YMHOXKEHUS; YMEHHME OLCHMBATh BEPOSITHOCTU pEAbHBIX COOBITUH U
SBJICHUHM, NTOHMMATh POJIb NPAKTUYECKHU JOCTOBEPHBIX M MaJOBEPOSATHBIX
COOBITUI B OKpYXarolleM MHPE U B KU3HU; 3HAKOMCTBO C IIOHATHEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BbIOMPATh MOIXOASIINN M3YUSHHBIH METO AJISl PELICHUs 3a]lauH,
IIPUBOAUTH INPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKU3HHM, DPACIO3HABaTh IPOSBIICHHE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
ONMCHIBaTh OTIEJIbHBIE BBIJAIOIINECS PE3YyJIbTaThl, IOJYYEHHBIE B XOJ€
pa3sBUTUS MAaTEMATHKM KaK HAYKH, IPUBOIUTH MPUMEPBI MaTEMaTHYECKHX
OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O MATEMATUKE

Kon
1

IIpoBepsieMblii 3JIeMEeHT CO/iep:KaAHUS

Yucia 1 BEIYMCIIEHUS

1.1

HaTypanLHHe n OCJIbIC Yucia. HpI/I3HaKI/I JACITUMOCTHU L CJIbIX YUCCII

OOBIKHOBEHHBIE U JECSITHYHBIE OPOOH, MPOLIEHThI, OECKOHEUHBIE MEPHOIUUYECKHE

1.2 Xpob
1.3 Paronansheie uncia. ApupMeTHuecKre onepayy ¢ paloHaIbHBIMU YUCIIaMU
1.4 JlefictBuTenbHBIC Yncia. Apru(pMETHIECKHUE ONIEPAINH C ICHCTBUTEIIBHBIMUA YUCIIAMHU
15 HpH6nH>KéHUHLIe BBIUMCJIEHMS], [IpaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA pe3ysbTaTa
BBIYMCIICHUM
2 Anrebpanyeckue BhIpaKEHUS
2.1 BbykBeHHbIE BbIpaXeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )
27 Crenens ¢ nenslM nokaszateseM. CTENEeHb ¢ pallMOHAJIBHBIM IOKa3aTesneM. CBoiicTBa
' CTeneHu
2.3 MHorouneHsl
2.4 Anrebpanueckas 1poob
)5 Apudmernueckuii KOpeHb HaTypaldbHOW cTeneHu. [ledicTBusIC apudMeTHUUYECKUMHU
' KOPHSIMHM HaTypaJbHOU CTEIICHH
3 VYpaBHEeHUsI U HEPABEHCTBA
3.1 Lensle 1 npoOHO-paoHaNbHbIE YpaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
19 [ensle u napoOHO-paloHaiIbHbIE HepaBeHCTBA. CHCTEMbl M COBOKYIHOCTH
' HEPaBEHCTB
33 Perrenue TekcTOBBIX 33714
4 YucaoBbIe IOCIEN0BATEILHOCTH
4.1 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3aaHHUs II0CIIEA0BATEILHOCTEH
4.2 Apudmernueckas ¥ TeoMeTpuiecKas rnporpeccuu. @opmyiia CI0XHBIX TPOIEHTOB
5 QyHKINH
OynK1MsA, cnocoOsl 3aganus GyHkuun. ['paduk Gyakmuu. OO6IacTh onpenencHus U
51 MHOKeCTBO 3HaueHui QyHkiuu. Hymu Qynkuuu. [IpoMexyTkn 3HaKOMOCTOSHCTBA.
o [TpoMexyTku MOHOTOHHOCTH (yHKIMU. MakCUMyMbl U MHUHUMYMBI (DYHKIIUH.
HauOonpiiee n HanmeHblee 3HaYeHUE (PYHKIIUN Ha IPOMEKYTKE
6 Koopaunartsl Ha nmpsiMoil ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX CBOMCTBA
7.2 TpeyronbHuK




7.3

MHOroyrojapHUKN

7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpu4ecKuX BETUYHH
7.6 BekTopsl Ha IIOCKOCTH
8 BepositHOCTB 1 cTaTuCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHocTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa 7. MakaperueB FO.H.,Munmiok H.I',Hemkos K.U., u ap. [lox
pen.Tenskosckoro C.A. AkmmonepHoe o01mecTBo «M3marenscTBo
«IIpocseuieHue
Anre6pa 8. MakapsiueB 0. H.,Munarok H.I',Hemxos K.W., u np. [Tox
pen.TensikoBckoro C.A. AkionepHoe o6miectBo «M3mnarenscTBo
«IIpocsemieHue»
Anrebpa 9. MakaperueB FO.H.,Munmaiok H.I',Hemkos K.W., u ap. [lox
pen.Tenskosckoro C.A. AkmmonepHoe o0rmecTBo «M3marenscTBo

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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