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K OCHOBHOHM 00pa30BaTelbHOM MporpaMme
OCHOBHOT'0 00I11eT0 00pa30BaHUs

MBOY "llIkxona Ne 189»

PABOYAS ITPOT'PAMMA
y4eOHOro Kypca «AJjreopa»
U1 oOydaronmxcs 7-9 KiaccoB



INOACHUTEJIBHAA 3AIINCKA

AnreOpa sBISETCS OJHMM W3 OIMOPHBIX KYpCOB OCHOBHOTO OOIEro oOpa3oBaHHs: OHA
oOecrieunBaeT U3y4eHHe IPYrux IUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
[IUKJIOB, €€ OCBOEHUE HEOOXOIMMO JJIsi MIPOJOHKCHHUST 00pa30BaHUs U B MIOBCEAHEBHOM KU3HHU.
PazBute y oOywaroummxcs Hay4YHBIX [PEACTAaBICHUN O MPOUCXOXKIEHUU U CYHIHOCTH
anredpandeckux aOCTpakiui, CcrnocoOe OTPaKCHHS MATEeMATHYSCKOW HAyKoW SBICHHA U
MPOLECCOB B MIpHUpOJEe U OOIIECTBE, POJIM MATEeMATUYECKOTO MOJICTHPOBAHUS B HAayYHOM
MO3HAHUHM U B TPAKTHKE CIIOCOOCTBYET ()OPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHUS M KAa4eCTB
MBIIUICHHS, HEOOXOMUMBIX JUIsI aaliTalldd B COBPEMEHHOM IudpoBoM obmiectBe. M3yueHue
anredpbl o0ecnevyrBaeT pa3BUTHE YMEHUS HAa0J10/1aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOH
JENCTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBEpkaeHUs. OCBOCHHE Kypca anredOpbl o0ecreurnBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUSI OOYYalOIMUXCs: OHH HCIOJB3YIOT JCAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJCHUS, 0000IIEHHEe M KOHKPETH3aIUI0, a0CTparupoBaHUE W AHAJIOTHIO.
OOyueHue anrebpe MpeanoyiaracT 3HAYUTEIBHBIM OOBEM CaAMOCTOSITEILHOW JESITEIIBHOCTH
oOydaromuxcsi, TOSTOMY CaMOCTOSITEIbHOE pEIIeHUEe 3ajJad  SBJSeTCs — peaju3anueit
JESTSIILBHOCTHOTO TIPHHIIATIA 00yUCHUSI.

B crtpykTtype mnporpammbl yueOHOro Kypca «Anrebpa» A OCHOBHOTO OOILEro
o0pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEpIKATEIbHO-METONWYEeCKue uHuH: «Umcna u
BBIUUCIICHUSY, «ANreOpandyeckue BBIpAXKEHUS», «YPaBHEHHUS U HEpaBEHCTBa», «DyHKIHUN.
Kaxxmast 13 3THX CoJepKaTeIbHO-METOANYSCKHUX JIMHAN Pa3BUBACTCS Ha MPOTSDKCHUU TPEX JIET
M3YYEHHUS Kypca, B3aUMOJICHCTBYsSI C IPYTUMU €ro JUHHUSIMH. B Xo/1e uzydenus ydyeOHOro Kypca
00YJarOIIUMCS TIPUXOIUTCS JIOTHICCKH PACCYXIaTh, HCIIOJIE30BATh TEOPETUKO-MHOKECTBECHHBIN
A3bIK. B CBsI3M ¢ 3TUM B mporpammy y4eOHOTo Kypca «Anredpay BKIOYEHBI HEKOTOPhIE OCHOBBI
JIOTUKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3jellax MaTeMaTUYecKOro OoO0pa3OBaHUS W
CIOCOOCTBYIOIIUE OBJIAICHUIO 00YJAIOIIMMHCS OCHOB YHHBEPCATHLHOTO MATEMAaTUYECKOTO S3bIKA.
ConepxaTebHOM M CTPYKTYPHOHM OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Conepxanvie THHAN «HUCTa M BEIYUCIICHUS CITY>)KAT OCHOBOM IS JAJTbHEHIIIETO N3YUCHUS
MaTeMaTUKH, CIIOCOOCTBYET pa3BUTUIO y  OOydYaloIUXCsl  JIOTUYECKOTO  MBIIICHUS,
(OPMUPOBAHUIO YMEHHSI TTOJIb30BATHCS AITOPUTMAMHK, a TAK)KE TMPHOOPETECHUIO MPAKTUYSCKUX
HABBIKOB, HEOOXOJUMBIX Ui TIOBCETHEBHOW XH3HU. Pa3BUTHE MOHATHS O 4YHUCIE HA YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHUs CBS3aHO C PAIMOHAIBHBIMH M HWPPAIMOHAIHLHBIMH YHCIIAMH,
dbopMUpOBaHUEM MPEACTABICHUN O JEHCTBUTENHLHOM YHCIE. 3aBEPIICHHE OCBOSHUS YHCIIOBOM
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

CogepxaHue JBYX anreOpandecKkux IUHUNH — «AnreOpandeckue BBIPOKEHUS» U
«YpaBHEHUS ¥ HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y OOYUAIOIIMXCS MATEMATHIECKOTO
amnmapara, HeoOXOJAUMOTO JIJIsl peIIeHHs 3a/1ad MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTUKO-
OPHUEHTHPOBAaHHBIX 3a7ad. Ha ypoBHEe OCHOBHOTO 00mIero oOpa3oBaHHs y4eOHBIM MaTepual
TPYNIHUPYETCST BOKPYT pPAlMOHANBHBIX BBIpOKEHUH. AnreOpa IEeMOHCTPUPYET 3HAYCHUE
MaTEeMAaTHKU KaK SI3bIKa JJIS MMOCTPOCHHSI MAaTeMaTHYSCKUX MOJCNICH, OIMMCAaHUs IPOIECCOB H
SBIIEHUH pearbHOTO Mupa. B 3amaun oOydeHus anredpe BXOIAT TaKKe JaidbHEHIee pa3BUTHE
AITOPUTMUYECKOTO  MBINIICHHS, HEO0OXOJUMOro, B YAaCTHOCTH, IS OCBOEHHUS Kypca
uHOpPMATUKH, W OBJIAJICHUE HABBIKAMHU JACIyKTHUBHBIX paccyxneHuid. IIpeoOpazoBanue
CUMBOJIBHBIX ()OPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHHS, CTIOCOOHOCTEH K MaTEMaTHYECKOMY
TBOPYECTBY.

Copepxanne  (QyHKIMOHAIbHO-TpadUYECKOW JIMHMM  HAlEIeHO Ha  [OJIyYeHHe
00yJarmUMUCs 3HaHUH 0 QYHKIHMIX KaK BaXKHEUIIIeH MaTeMaTHUECKON MOJIENN JJIsl OTIMCAHUS U
UCCJIEIOBaHMSI Pa3HOOOPA3HBIX IMPOILIECCOB M SIBICHUNW B mIpupone M obiiectBe. M3yueHue
MaTepuana CHoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMUXCS YMEHHS WCIONb30BaTh Pa3IMYHBIC



BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MaTEMaTHKH — CIIOBECHBIC, CHMBOJIWYECKHE, rpaduueckue,
BHOCHT BKJIaJl B JOPMHUPOBAHUE MPEACTABICHUN O POJIM MATEMATUKHU B PA3BUTUU [IUBUWIIU3ALMU U
KYJIBTYPBI.

CormnacHo yueOHOMY IJIaHy B 7-9 Kitaccax u3y4aeTcsi yueOHBIN Kype «Asredpay, KOTOpbIi
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3lelbl cojepkaHus: «Yucina ¥ BBIUKCICHUS,
«AnreOpanyecKkue BhIpaKEeHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3yuenne yuebnoro xkypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemento), B 9 kimacce — 102 vaca (3 yaca B
HEJICTIIO).

PEAJIMBAIIAA MOAY.JISI «(INIKOJBbHBIA YPOK» PABOUYEN ITPOT'PAMMBI
BOCIIMTAHUSA
B mpomecce peanuzanuu paboueit mporpaMMbl  yueOHOro Kypca «Anredpa» TPOUCXOIUT
JOCTHDKCHHE JIMYHOCTHBIX PE3YJIbTaTOB B pamkax peanuzanuu  Moayis «llIkompHbII
ypoK»paboueit mporpaMmMbl BOCIIUTAHUS, & UMEHHO:
- aKTUBU3AIMSI MOTHUBALIMU K MIO3HAHUIO U 00YUYCHHIO;
- (hopmupoBaHre TOTOBHOCTH O0YHaAIOIIUXCSI K CAMOPA3BUTHIO.



COJAEPKAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BbIYMCICHUSA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0/] OT OJHOM (POPMBI 3aITUCH APOOEH K JPYTOH.
[TonsiTHE pPaLlMOHAIBHOIO YHUCIIA, 3aIlMCh, CPABHEHHE, YHNOPSJOYMBAHUE PALMOHAIBHBIX YHUCEIL
ApudmeTndeckue IeWCTBUS C PAIIMOHAIBHBIMY YKcliaMu. Pelienre 3a1aq u3 peaibHON MPaKTHKH
Ha 4acTH, Ha ApoOu.

CremneHb ¢ HaTypaJbHBIM IOKa3aTeJIeM: ONpEJElIeHUE, IpeoOpa3oBaHuE BBIPAXKEHUN Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00IbIINX Yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
npoOu B BHJE MPOLEHTOB. TpHU OCHOBHBIC 33Jaud Ha MPOILEHTHI, PEUICHUE 3a]ad U3 PealbHOU
IIPAKTHKU.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HaTyPaJIbHbBIX YUCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NpsiMasi U 00OpaTHasi MPOIOPLMOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YUCIOBOE 3HAUYEHUE BBIPAKEHUSA C MEepeMEHHOM. [lomycTumble 3HA4YEeHHs
nepeMeHHbIX. [IpescTaBieHre 3aBUCUMOCTH MEXTy BEJIMUMHAMU B Buje GopMyibl. Beruncnenus
no ¢opmynam. IIpeobpa3oBanrne OyKBEHHBIX BBIPAKEHUI, TOXKAECTBEHHO PABHBIEC BBIPAKEHUS,
IpaBuiIa MpeodpazoBaHKs CyMM U IPOM3BEACHUH, IPaBUiIa PaCKPbITUA CKOOOK M MPUBEAECHUS
NOJOOHBIX CITaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeJIEM.

OpHounenbl 1 MHorowieHbl. CteneHb MHorouieHa. CliokeHHe, BBIUUTAHUE, YMHOXKEHHE
MHOro4eHOB. DOpMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOWIEHOB Ha MHOKHUTEIIH.

YpaBHeHHUs! M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuHeliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHne JIMHENWHBIX ypaBHEHHMM. CocTaBleHHME YpaBHEHHMH IO YCIOBUIO 3aJaud. PemnieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluHeliHOe ypaBHEHHE C JABYMs NEpeMEHHbIMH M ero rpaguk. Cuctema JIBYX JHMHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucteM ypaBHEHUH CIIOCOOOM MOICTaHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a7a4 € IOMOILBI CUCTEM YPaBHEHUH.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele npomMexyTku. PaccrossHue Mexay IByMs
TOYKaM{ KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. [lpumeps! rpadukoB, 3agaHHbIX ¢GopMynamu. UreHue rpadukoB
peanbHbIX 3aBUcUMocTel. [lonstue pynkuuu. I'padux Gynkiun. CoiictBa GpyHKiuil. JInneitnas
byuknus, eé rpaduk. ['padux Gpyukiuun Y = |X|. 'padudeckoe perrenne THHEHHBIX ypaBHEHUN U
CUCTEM JIMHENHBIX YPaBHEHUMN.

8 KIIACC

Yuciaa 1 BLIYMCTIEHUS

KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHanabHOM dYHcie. JlecaTuunbie
NpUOIKEHUS UPPAMOHATBHBIX uncen. CBolcTBa apuMETUYECKUX KBAAPATHBIX KOPHEH M UX
MPUMEHEHUE K TPeoOpa3OBaHUIO YHCIIOBBIX BHIPAKEHUW WM BBIYUCICHUAM. JleliCTBHTEIIbHBIC
YuclIa.

CreneHb C 1e1bIM MoKa3aTesaeM 1 €€ cBoiicTBa. CTaHIapTHAS 3aMKCh YUCIa.



Auredpanyeckue BbIpaKeHHs

KBaznpaTHblil TpEXUIICH, Pa310KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHwue,
BBIUMTAHUE, YMHOXKEHHE, JIeJIeHne aiareopanyeckux ApoOeil. PannoHanbHble BBIpQXKEHUS U MX
peoOpazoBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyina KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHUIA, CBOOAIIMXCA K JWHEWHBIM M KBaApaTHbIM. [Ipocteitmme apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckass uHTEpHpeTalusl YpaBHEHUH ¢ ABYMS NEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YPaBHEHUU € IByMs [IEpeMEHHBIMU. [ [prMephl peleHns CucTeM HEJIMHEWHBIX YPABHEHUM C IByMS
IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 AreOpanyecKiuM CIIocoOOM.

YucnoBele HEpaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCubHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUUHA

[Tonstue ¢pynkuuu. OGnacTb onpeaesieHuss 1 MHOXKECTBO 3HaueHUH QyHKIH. CriocoObl
3amanus QyHKIUH.

I'paduk dynkuuu. Ytenue cBoiictB Pynkumu no e€ rpaduky. [Ipumepsr rpadukon
(GyHKIMH, OTpa)aroluX peajbHble IPOLECCHI.

@DyHKIMY, ONUCHIBAIOIIKE NPSAMYI0 M OOpaTHYIO MPOINOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. Oynxupn y = X2,y = X3, y = VX, y=|x|. [paduteckoe pemreHne ypaBHeHHI i CHCTEM
YpaBHEHUM.

9 KUIACC

Yucsia ¥ BbIYUCICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YHCIIa, KOHEUHbIE U OECKOHEUHbIE JECATUYHBIE
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHCEN, ACWCTBUTENbHbIE YHCIA KaK OECKOHEYHbIE
JeCSITUUHbIE ApoOu. B3anMHO 01HO3HaYHOE COOTBETCTBUE MEKY MHOKECTBOM JEHCTBUTENbHBIX
Yucesl ¥ KOOPAUHATHOU MPSMO.

CpaBHeHuE JEHCTBUTENBHBIX YHUCEN, apu(pMETHUYEeCKHE NEUCTBUSA C JAEUCTBUTEIbHBIMU
YHUCIIAMH.

Pa3meprl 00bEKTOB OKPYKAIOIIET0 MUPA, JITUTEIBHOCTH MPOILIECCOB B OKPYKAIOIIEM MUDE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMKeHHs. OKpyrjieHue Yuced.
IIpuknka v OLlEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEeHUH, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHMe. Pemienne ypaBHeHM, CBOAAIMXCA K KBaApaTHbIM. bukBaapaTHoe
ypaBHeHuE. [IpuMepsl penieHus ypaBHEHUM TPEThEel M YETBEPTOM CTENEHEH Pa3sIoKEHHUEM Ha
MHOXHUTEIH.

Pemenue npoOHO-paiMOHAEHBIX YpaBHEHH. PerieHne TeKCTOBBIX 3a/1a4 alreOpandecKum
METOJIOM.

VYpaBHeHHe ¢ OBYMsl MEpPEMEHHBIMU U ero rpaduk. Pemenue cuctem ABYX JTHMHEHHBIX
YpaBHEHUU € IBYyMs IIEpEMEHHBIMU. PellleHue cucTeM IBYX YpaBHEHHMH, OJHO U3 KOTOPBIX
JUHEHHOoe, a Ipyroe — BTOpo# creneHu. [ padudeckas UHTEpIIpeTaus CUCTEMbl YPaBHEHHH C
JBYMsI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne JMHEMHBIX HEPAaBEHCTB C OAHOW NEPEMEHHOW. PemieHue cucreM JIMHEWHBIX
HEpaBeHCTB C OJHOW mnepemeHHOM. KBaapaTHble HepaBeHcTBa. ['padumueckas uHTeprnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢yHkius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATH BEPIITHHBI
napaboIIbl, 0Cb CAMMETPHUH MapadoIIbl.

I'paduxn dynkmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTsa.

YucioBbIe MOCIEI0BATEILHOCTH U IIPOrPecCUH

[TonsiTue 4MCIOBON MOCIENOBATENBHOCTH. 3aJaHUE IIOCIEA0BATEILHOCTH PEKYPPEHTHOM
dbopmyroi u popMyIoi N-To YiIeHa.

Apudmernueckast u reomerpuueckas nmporpeccuu. @opmyisl N-ro ujieHa apuhMeTHIECKON
Y T€OMETPUYECKOU MTPOrPECCUil, CYMMBI IIEPBBIX N YICHOB.

N300pakeHre WICHOB apu(METHUYECKOW W TEOMETPUYECKOH MPOrpeccHid TOYKaMHU Ha
KOOPJAMHATHOM IIOCKOCTHU. JINHENHBIN 1 DKCIOHEHLIUAIbHBINA POCT. CII0KHBIE POLICHTHI.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUA I[IPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUAA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHS MPOTpaMMbl ydeOHOro Kypca «Aunredpar
XapaKTePU3YIOTCS:

1) naTpuoTHYeCKOEe BOCIIUTAHHE:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY W HACTOSAIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHUKEHHUSIM PpPOCCUMCKHMX MATEMaTUKOB M POCCUHCKOU
MaTeMaTUYECKOM IIKOJIbI, K UCIOJb30BAHUIO ATUX JOCTUXKEHHUH B IPYTUX HayKax W MPUKIATHBIX
chepax;

2) rpa:KIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWHA W peaM3allid €ro Ipas.,
MpEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (DYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO Oo0IIecTBa (HarmpuMmep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLUIIOB B J€ATEIbHOCTH YYEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYE€CKOTr0 00pa3oBaHUs Ha MPOTSKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON MpO(ecCHOHANBHON JAEATeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJUBUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAILHOMY W 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 3aj1a4, PEIICHHH, pACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIle B ACSITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSA YEJIOBEKa, NPHUPOALI W O0OIIecTBa, MOHUMaHUEM
MaTeMaTUYeCKOl HayKH Kak c(epbl UYelIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIINN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpeICTBOM IIO3HAHMS MHpa, OBJAJEHUEM MPOCTEUIIMMH HaBBIKAMU
MCCJIEI0BATEIbCKON JIeATETbHOCTH;

6) pusuveckoe BocnuTanue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLIMOHATIBHOTO
O/1aronosy4us:

TOTOBHOCTBIO PUMEHSATh MAaTEMATUUECKUE 3HAHUSI B MHTEPECAX CBOETO 3/10POBbs, BEACHUS
310poBOr0 00pa3a >KM3HU (3I0POBOE MHUTAHKE, COATTAHCHPOBAHHBIN PEKUM 3aHATHA M OTJIbIXA,
perynspHas (u3ndeckass akTUBHOCTb), C(HOPMUPOBAHHOCTBHIO HaBbIKa pedIeKCUH, TPU3HAHUEM
CBOETO ITpaBa Ha OMMOKY M TAKOTO YK€ MpaBa APYroro 4YeIOBeKa;

7) 3K0JIOTMYeCKOoe BOCIIUTAHHE:

OpUEHTAIMEe Ha MPUMEHEHHE MaTEeMaTHYeCKHX 3HAHWK IS pelieHus 3a1ad B 00JacTH
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCJIC/ICTBHM JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM TJI00aTBbHOTO XapaKTepa SKOJOTUYECKHUX
npo0JeM U myTel uxX pereHus;

8) aganTanus K U3MEHSIOIMMCS YCJIOBUSAM COIHAJIbHON U IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AEATEIbHOCTh, B TOM YHCIIE€ YMEHUE YUUTHCA Y JPYTHX
JIOJIeH, MPUOOpeTaTh B COBMECTHOW JESATEIILHOCTH HOBBIC 3HAHWS, HABBIKM M KOMIICTCHIIUU U3
ONbITa APYTHUX;



HE0O0XOAUMOCTBIO B ()OPMHPOBAHNN HOBBIX 3HAHHM, B TOM 4ucie (GOpMYIHPOBATH UJIEH,
HOHATHS, TMIIOTE3bl 00 00OBEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABaTh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBATh MPUHUMAaEeMble DPELICHUS W JEHCTBHS,
(GopMynHMpOBaTh U OLIEHUBATh PUCKHU U MOCIIEACTBUS, YOPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBrble JJornueckue aeiicTBuA:

BBISIBJISITH U XApaKTEPU30BaTh CYILIECTBEHHbIE NMPU3HAKU MAaTEMaTHUYECKUX OOBEKTOB,
HNOHSTUM, OTHOIIEHUN MEXIy HOHITUSIMH, (HPOPMYJIMPOBATH OMPEIEIICHUS NOHSITUH,
yCTaHaBJIMBATh CYLECTBEHHBIM NPU3HAK KJIacCU(PUKALMK, OCHOBAHUS AJs1 00001IeH s
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIN3a;

BOCIIPUHUMATh, (hOPMYyIUpPOBaTh U MPEOOpPa3OBBIBATh CY)KICHHS: YTBEPAUTEIbHbBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JaHHBIX, HAOMIOAEHMSIX W YTBEPKACHUSX, IpellaraTb KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEH U IPOTHUBOPEUHii;

JIeJ1aTh BBIBOJBI C KCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

pa3buparh 10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKICHHUH (ITPsIMbIE ¥ OT IPOTHBHOTO),
IPOBOJUTH CaMOCTOSITEJIbHO HECIIOKHBIE JI0KA3aTeNIbCTBA MAaTEeMAaTUYECKUX (aKTOB,
BBICTpauBaTh apryMEHTALMIO, IPUBOJIUTH MPUMEPBI U KOHTPIPUMEPHL, 000CHOBBIBAThH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh crnoco0 pelieHust y4yeOHOM 3agaud (CpaBHMBATh HECKOJIbKO BapHaHTOB
pelieHus, BpIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJI€IEHHBIX
KPUTEPHEB).

ba3oBble ncciienoBarejbCcKue AeiCTBHUA.

UCIIONB30BAaTh  BOMPOCHl  KaK  HCCIENOBATENbCKUM  WHCTPYMEHT  TO3HAHMS,
(bopMyIMPOBATh BOMPOCHI, GUKCHPYIOIINE MPOTHBOPEIHE, TIPOOIEMY, CAMOCTOSTEIIEHO
yCTaHaBIMBaTh UCKOMOE U JaHHOE, ()OpMUPOBATH THUIIOTE3Yy, apTYMEHTHPOBATh CBOIO
HO3UINI0, MHCHHE,

MPOBOAMWTH TIO CAaMOCTOSITENIFHO COCTAaBIICHHOMY IUJIaHY HECIOKHBIM ASKCIIEPUMEHT,
HEOOJBIIOE HWCCIEAOBAaHWE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

CaMOCTOSITENILHO ~ (OpMYyITUpOBaTh O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
MpOBeEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
PE3yIhTaTOB, BBIBOJIOB M 000OIICHMIA;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATH MPEATIONOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmaumeii:

BBISBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMALUU, JAHHBIX, HEOOXOIUMBIX
JUISL pellieHus 3a/1a4u;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIHIO
pa3IMYHbIX BUJOB U (DOPM IMpe/ICTaBICHHUS,

BBIOUpaTh (hOpMY MpeACTaBlICHUs HHOOPMALIUMY U WILUTFOCTPUPOBATH PelllaeMbIe 3a/1a4l
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMY;



OLICHUBATh HAAEKHOCTh MH(POPMAILIUU TI0 KPUTEPHSIM, NPEIVIOKEHHBIM YUUTEIEM WIIN
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

BOCIIPHHUMATh U (POPMYITHPOBATH CY)KICHHSI B COOTBETCTBUU C YCIOBUSIMHU H IEIISIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXaTh CBOK TOYKY 3pEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS M0 XOAY PEIICHUs 3a/1a4i, KOMMEHTHPOBATh
TIOJTYYCHHBIN PE3yIIbTaT;

B X0/ 00CYKJIEHH 331aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOi TeMBI, TPOOJIEMBI,
pelaeMoii 3a/1a4u, BBICKa3bIBaTh UJICH, HALIEJICHHBIEC HA MOMCK PEIICHHS, COMTOCTABIATh
CBOM CYXJICHUS C CY)KICHHUSMH JIPYTHX YYaCTHUKOB JTHAIIOTa, OOHAPYKUBAThH Pa3INune
U CXOJICTBO TO3UIMHA, B KOPPEKTHOW ¢opme (HOpMyaHpoBaTh pPa3HOTIACUS, CBOU
BO3PaXKCHUS;

NPECTaBIATh PE3yIbTAThl PEIICHHS 3a/1a4H, YKCIIEPUMEHTA, HCCIIEJOBAHUS, POCKTA,
CaMOCTOSITENIFHO BBIOMpATh (pOpMaT BBICTYIUIEHHS C YYETOM 3a7ad MpEe3eHTAUUud U
0COOEHHOCTEH ayTUTOPHH;

MOHUMATH M UCIIOJIb30BATh MPEUMYIICCTBA KOMAHHON W MHIUBHIYaTbHOW PabOTHI IPU
pemeHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

NPUHUMATD 11€7Th COBMECTHOM JCSITEIbHOCTH, IIAHUPOBATh OPTaHU3AI[UI0 COBMECTHOM
paboThI, pactpeessiTh BUIBI PA0OT, TOTOBAPUBATHCS, 00CYKIATh IPOIIECC M PE3yJIbTaT
paboTb1, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B ITPYNIOBBIX hopMax paboThl (00CykaeHMS, 0OMEH MHEHUSMU, MO3TOBBIE
HITYPMEBI B IPYTHE), BEITIOJIHATH CBOIO YacTh PabOTHI M KOOPIUHUPOBATH CBOU JICHCTBUS
C IpYT'MMHU YJeHaMH KOMAaHJIbI, OLIEHUBATh KAa4eCTBO CBOETO BKJIaJa B OOLIUN MPOTYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM yJACTHUKAMHU B3aHUMOJICHCTBHSI.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, AJTOPUTM pelIeHUs 3anadd (UM €ro 4YacTb),
BBIOMpPATh CHOCcO0 pemeHuss ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOH MH(OpMaIHH.

CﬂMOKOHTpOJIb, IMOLUOHAJIbHBLIA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa perieHus
MaTeMaTHYeCKOW 3ajjauu;

NPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH NPHU PELIEHUU 33aJaul, BHOCUTh
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJEHHBIX OLIHOOK,
BBISIBIIEHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH MMOCTABICHHON LEIHU U YCIOBUSM,
OOBSACHATH MPUUYMHBI JOCTHKEHUS WM HEAOCTHKEHUSI LIEJIH, HAXOIUTh OIINOKY, T1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenus B 7 Kjacce OOYYarOMIMICA TMONYYHUT CIEAYIONHME MPEeIMETHBIC
pPEe3yJIbTAThI:

Yuciaa 1 BLIYMCTIEHUS

BrImotHATE, codeTass yCTHbIE W MHChbMEHHBIC TPUEMBI, apuPMETUYECKHE ICHCTBUSA C
palMoOHAIbHBIMU YHCTIAMHU.

Haxonuth 3Ha4eHWS YHCIOBBIX BBIPAKEHUH, MPUMEHSATh pPa3HOOOpa3HbIE CIOCOOBI H
npuEéMbl  BBIUMCIICHHUS 3HAYCHUU JPOOHBIX BBIPAKECHUN, CONIEPKAIIUX OOBIKHOBEHHBIE U
JIECATUYHBIE IPOOH.



[Tepexoauth OT OHOM (HOPMBI 3amKMCH YUCEN K APYroil (mpeoOpa3oBbIBaTh JAECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPO0B).

CpaBHUBATh U YIOPAJOYNBATH PALIMOHAIBHBIC YHACIIA.

OxpyrisTh yucna.

BBINONHATE NPUKUAKY W OLIGHKY pE3yJIbTaTa BBIYMCIEHUM, OLICHKY 3HAYEHUN YMCIIOBBIX
BBIPAKECHUM. BBINOIHATE JEHUCTBUA CO CTEIICHSAMH C HATypajIbHBIMU IIOKA3aTEIIMH.

[TpyuMeHATh NPU3HAKK JEIUMOCTH, PA3JI0KECHUE HA MHOYKUTEIIN HATYypPAJIbHBIX YUCEIL.

Pemlate 1npakTUKO-OPUEHTUPOBAHHBIC 3aJa4d, CBSA3aHHBIE C OTHOIICHUEM BEJIMYUH,
IIPONOPLUUOHAIIBHOCTBIO BEIMYUH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAThl PEIICHU 3a1a4
C y4€TOM OTPaHUYEHUH, CBA3aHHBIX CO CBOUCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUA

Hcnonp3oBath anredOpanyecKkyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHMS y4eOHOT0 MaTepuana.

Haxonuth 3HaueHns OyKBEHHBIX BBIPQXKEHUN IIPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonsATe npeoOpa3oBaHusl LIEI0r0 BhIPAKEHHsI B MHOTOWIEH MPUBEAECHUEM I10100HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BBINONHATP YMHOXEHHE OJHOYICHA HAa MHOTOWIEH M MHOIOYICHAa HA MHOTOYIIEH,
NPUMEHATH (POPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcylecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM 0OLIeT0 MHOKHUTENS, TPYNITUPOBKH ClIaraeMbIX, MPUMEHEHHsT (POpPMYIN COKpAIIEHHOTO
YMHOXEHHUS.

[IpumensiTh TpeoOpa3oBaHUS MHOTOWIEHOB U pEUIHHMs pPa3IMyHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU MTPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATypaJbHBIMH MOKa3aTeNsIMU JJi1 IPeoOpa3oBaHUs
BBIPAKECHUI.

YpaBHeHUsI M HEpABEHCTBA

Pemate nuHENHHBIE ypaBHEHHMS C OJHOW IEPEMEHHOM, IPUMEHsS IpaBHila IEepexoja OT
HCXOJIHOTO YpaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABIIIETCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumensTh rpaduueckre METObl IPU PEIICHUN JTMHEWHBIX YPABHEHUN U UX CUCTEM.

[TonGupath mpuMepsl Map YUCe, SBISIOLUIMXCS pellleHueM JMHEHHOT0 ypaBHEHUS C ABYMS
[IEPEMEHHBIMH.

Crpouth B KOOpPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTrO YypaBHEHHS C JABYMs
MEePEMEHHBIMH, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemates cucremsl IBYX JIMHEHMHBIX YpaBHEHUH C JBYMsS IEPEMEHHBIMU, B TOM YHUCIE
rpaduyecku.

CocTaBiATh M pemarth JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpPaBHEHHWM IO
YCIIOBHIO 3a/1a4d, WHTEPIPETHPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJadyd IOJYYECHHBIN
pe3ynbTar.

DOyHKIUHA

N300paxkaTb Ha KOOPIMHATHOM TPSAMONW TOYKHM, COOTBETCTBYIOIIME 3aJIlaHHBIM
KOOpJIMHATAM, JIy4Hd, OTPE3KH, WHTEPBAJIbI, 3allACHIBaTh YHCJIOBBIE IPOMEXKYTKHM Ha
anreOpanyeckoM s3bIKe.

OrmedaTs B KOOPAMHATHOM IIJIOCKOCTM TOYKM IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku TuHEHHbIX QyHKIUNA. CTpouTh rpaduk QyHKIUHN Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXJY BEJINYMHAMU:
CKOpOCTb, BpEMs, PacCTOsIHUE, LI€HAa, KOJMWYECTBO, CTOMMOCTb, IIPOU3BOAUTEIBHOCTL, BPEMH,
00BEM paboTHI.

Haxoauts 3HaueHne QyHKIMM 1O 3HAYEHUIO €€ apryMeHTa.



[Tonumath rpaduueckuil crocod MpeACcTaBiIeHUS U aHAIW3a MHPOPMALMHU, U3BICKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB pPeaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenus B 8 kJjacce oOydarommiics MOMYYHT CIEIYIOUIUE IMPEAMETHBIE
pe3ynbTaThl:

Yuciia ¥ BBIYMCICHUSA

Hcnonb3oBaTh HavallbHbIE MPEACTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YHUCEN IS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pa)kaTh [EHCTBUTENBHBIE UYWCIIA TOYKAMU Ha
KOOPJMHATHOU MPSIMOIA.

[TpumMeHsATh TOHATHE apU(PMETHUYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTH KaJIbKYJIATOP, BBIIOIHATEH MpeoOpa3oBaHus BIPAXKESHUH,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJIBIIUX W MaJlbIX YHMCENI C MOMOMIbIO JNECATUYHBIX Ipo0eil u
crenene yucina 10.

Anredpanyeckne BbIPaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C LENbIM I10Ka3aTesieM, BBIIOJHATh IPEoOpa3oBaHuUs
BBIPKEHMI, COAEPIKALIUX CTEIIEHH C LIEJIBIM IT0OKa3aTeJIEM.

BbINoMHATE TOXAECTBEHHBbIE IMPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
MpaBUJI ACUCTBUI HAJl MHOTOWICHAMH U aNreOpanuyecKuMu JpoOsiMH.

PackiiagpiBaTh KBasipaTHBIN TPEXUIEH HA MHOXKUTEIH.

[TpumensTh peoOpa30oBaHUs BHIPAKEHUH JIJIs pEIICHUS Pa3IMYHBIX 337a4 U3 MAaTEeMaTUKH,
CMEXHBIX IIPEIMETOB, U3 pEabHON IPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

PemaTs nuHeliHble, KBaJpaTHbIE YPAaBHEHUS U PAllMOHAIbHBIE YPABHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS [IEPEMEHHBIMH.

IIpoBOINTH MPOCTENIINE UCCIENOBAHNS YPABHEHUA U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
IpUMEHEeHHEM IrpaduyecKux MpeacTaBleHui (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHUE UM CUCTEMA
YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIpoUee).

[Tepexoauth OT cioBecHONH (QOPMYIUMPOBKM 3ahauM K e€ aireOpanyeckod MOAETH C
MOMOIIbI0 COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl ypaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33Ja4y MIOJyYEHHBIN PE3yJIbTaT.

[TpyMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHMSI, OLICHKH, PEIlaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEpeMEHHOM M MX CHCTEMBl, JaBaTh TIpadUUYEcKyl0 WIUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKIUHA

[TonnMath U UCTIOIB30BaTh (QYHKIIMOHAILHBIE TOHSTUS U SI3bIK (TEPMHHBI, CHMBOJIMYECKHE
0003HauEeHHsT), OTIPENIENATh 3HaUeHHE (PYHKIIUH 0 3HAYSHUIO apryMEHTa, OIPeeIATh CBOMCTBA
byakmH o e€ rpaduky.

Crpoutsb rpaduku 3eMeHTapHbIX (YHKINN BUIA:

y = kI, y = x2, y = X3y = |X|, y = VX, OnuCEIBaTh CBOMCTBA 9HCIOBON (DYHKIMK 10 €&
rpauky.

K xoniy oOydeHuss B 9 kJjacce OOydYalOMMICS TONYIUT CIEAYIONIAE MPEIMETHBIE
pE3yJIbTaThI:

Yucia v BbIYUCICHUSA

CpaBHUBATh U YIOPAJOUYNBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YUCIIA.

BoimonHaTe apudmeTnueckrue NEHCTBUS C pallMOHAIBHBIMHU YHMCIaMH, cOYeTas YCTHbIE U
MUCbMEHHBIE IPUEMBI, BBIIIOJIHATDH BBIUMCIIEHUS ¢ UPPALIMOHAIbHBIMH YUCIIAMHU.

Haxonuth 3HaueHMs CTENEHEH C LIEJIbIMU MOKA3aTeNsIMU U KOPHEH, BBIYHUCIIATD 3HAYCHUS
YHCJIOBBIX BBIPAXKECHUM.

OKpyriATh ACUCTBUTEIBHBIE YMCIIA, BBINOJHATh MPUKHUIAKY pe3yJbTaTa BBIYMCICHHH,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHUs1 1 HEPABEHCTBA



Pemare nuHelHbIC U KBapaTHbIC yPAaBHEHUS, YPABHEHUS, CBOJIAIIMECS K HUM, TPOCTEUIIINE
JIpOOHO-pallMOHATIbHBIE YPABHEHUS.

Pemate cuctembl ABYX JMHEHHBIX YpaBHEHUH C ByMs MEPEMEHHBIMU M CHCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OHO YPaBHEHHE HE SIBJIACTCS IMHEHHBIM.

Pemate TekcTOBBIE 3ajauM  anreOpaMyecKMM CHocoOOM C TOMOUIBIO COCTaBJICHHUS
YPaBHEHMsI WM CUCTEMBI JIBYX YPaBHEHHI ¢ ABYMS IE€PEMEHHBIMU.

IIpoBOIUTH MPOCTEUIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHI, B TOM UHUCIE C
IpUMEHEHHEM IrpaduyecKuX MpecTaBlIeHui (YCTaHaBIMBaTh, UMEET JIM yPaBHEHUE UIIU CUCTEMA
YpaBHEHHI PELICHUS, €CIIH UMEET, TO CKOJIBKO, U TIpoUee).

Pemate nuHelHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkaTh pelIeHUE
HEPaBEHCTB HA YMCIIOBOW MPSAMOI, 3aITUCHIBATh PEIICHHE C TIOMOIIBIO0 CHMBOJIOB.

Pemiate cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAIOLIME KBaJpPaTHOE
HEPaBEHCTBO, M300pakaTh pEIIeHHE CHUCTEMBbI HEPAaBEHCTB Ha YHCIOBOHM IMPSIMOH, 3alMCBHIBATH
pelIeHHe C TOMOUIbIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPHU PEIICHUH PA3IMYHBIX 33]1a4.

DOyHKIUHA

Pacno3naBate GyHKINN H3y4eHHBIX BUIOB. [10Ka3pIBaTh CXEMAaTHYECKH PACIIOIOKEHUE Ha
KOOPJIMHATHO#H IIOCKOCTH TpadukoB Gpyukumid Buga: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X,y = [X|, B 3aBuCHMOCTH OT 3HauYeHHiI KO3(DPHUIHEHTOB, OIKCHIBATE CBOIMCTBA
byHKIHIA.

Crpouth M M300pakaTh CXEeMAaTHYECKH TPapUKH KBAIPATHYHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMHA 1O UX rpaduKam.

Pacno3naBate KBagpaTHUHYO GYHKIHUIO 110 (hOpMYJIe, TPHUBOIUTH MPHUMEPHI KBaIPATUIHBIX
(GyHKUUI U3 pealbHON KU3HU, GU3UKU, TEOMETPUH.

YucJi0BbIE MOCJIEA0BATEIbHOCTH U MPOTPeCcCHH

Pacrnio3HaBaTh apu(METHYECKYI0 U F€OMETPUYECKYI0 MPOTPECCUU MPU pasHBIX CIOcoOax
3aJIaHMsL.

BBINONHATE BBIYMCICHUS C HCHOJIb30BaHHEM (QOpMyN N-ro 4yjaeHa apuMeTHuecKol u
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON IIOCKOCTH.

Pemrate 3amaum, cBsS3aHHBIE C YHCIOBBIMH MTOCIIEIOBATEIHHOCTSMH, B TOM YHCJIE 3a/1a91 U3
peasbHOM JKU3HU (C UCTIOIb30BaHUEM KAJIBKYIATOPA, HIUPPOBBIX TEXHOJIOTHI).



TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

Ne ni/nt HanMeHoBaHMe pa3jeioB U TeM KosimyecrBo yacos DJIeKTpOoHHbIe (LM (ppoBbIE)
B NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
1 ;{;CCJJ:; M BEIMUCIEHM. PaioRabHbie 25 bubmmoreka LTOK https://m.edsoo.ru/7f415b90
2 AnreOpandecKie BhIPOKEHHUs 27 bubnunoreka LIOK https://m.edsoo.ru/7f415b90
3 YpaBHEHUS U HEPABEHCTBA 20 bu6mmorexa [ITOK https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduku. OyHKIum 24 bubnunoreka LIOK https://m.edsoo.ru/7f415b90
5 [ToBTOpeHUE M 0000IIEHHE 6 bubmmoreka ITOK https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102
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https://m.edsoo.ru/7f415b90

8 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoauuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/m
NPOrpaMmbl Bcero o0pa3oBaTejibHbIe pecypchl
1 ;I:;IJ:E # BLrHCICHHS. Kpazpatibie 15 bubnunoreka LIOK https://m.edsoo.ru/7f417af8
2 Huena u Berancnenia. Creneis ¢ 7 bu6muorexa LIOK https://m.edsoo.ru/7f417af8
IEJIBIM [TOKa3aTeIeM
3 Aﬂre6pamefm? BLIPANCHITL 5 bubnuoreka [TOK https://m.edsoo.ru/7f417af8
KBagpatHbiil TpéxuiieH
4 AIreOpauCCKHE BBDLKCHH. 15 bubnuorexa LIOK https://m.edsoo.ru/7f417af8
Anrebpanyeckas 1po0b
5 YPABHCHHA 1 HCPABCHCTRA. 15 bubaunorexa [IOK https://m.edsoo.ru/7f417af8
KBagparHsle ypaBHeHUS
6 ¥p ABHCHIT 1 HEPanercTBa. Cueremet 13 bubnunorexa LIOK https://m.edsoo.ru/7f417af8
ypaBHEHUH
7 YPABHCHHA H HCPABCHCTBA. 12 Bubmiotexa LIOK https://m.edsoo.ru/7f417af8
HepasenctBa
8 ®Oynkuuu. OCHOBHBIC MTOHSATHSI 5 bubnunoreka [IOK https://m.edsoo.ru/7f417af8
9 ®Oyukuuu. YucnoBbie GyHKIUH 9 bubnunoreka [IOK https://m.edsoo.ru/7f417af8
10 [ToBTOpenue u 00o0IIEHUE 6 bubaunorexa [IOK https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102



https://m.edsoo.ru/7f417af8
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9 KJIACC

Ne n/m HaumeHoBaHue pa3jiesioB U TeM KoaunvecTno yacos dueKkTpoHHbIE (LM (POBbLIE)
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypPChI
1 Yucna v BeluuciieHus. JleMCTBUTENbHBIE 9 bubmmoreka [JOK
qucIia https://m.edsoo.ru/7f419d08
2 VYpaBHEeHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 bubmuorexa [IOK
OJTHO¥ MepeMEeHHON https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 bubmmoreka [JOK
ypaBHEHHUI https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 Eggg?;:ﬁi;iilorﬁﬂ £419d08
bubmuoreka [IOK
> Dynicuii 16 s /im eds00.N71419008
6 YHucnoBble MOCIEA0BATEIBHOCTH 15 bubmmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001IEHNE, 18 bu6nmorexa LIOK
CHCTEMaTH3aIHs 3HAHUH https://m.edsoo.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

7 KUIIACC
Kon .
pOBepsIEMOro IIpoBepsiembie NpeiMeTHbIe Pe3y.IbTaTbl 0CBOeHUs 0CHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yJbTarta
1 Yucna u BBIYUCIEHUS
11 BbemonHsaTe, coderas  yCTHbIE M NHCbMEHHBIE  IPUEMBI,
' apudMeTHuecKue NeiCTBUS C pallMOHAIILHBIMU YHCIIAMHU
HaxoguTs  3HaueHUs  4YMCIOBBIX  BBIPQXKCHHMM,  IIPUMEHATH
1.2 pa3Ho0Opa3HbIe CIIOCOOBI U TPUEMBI BBIYHUCIICHUS 3HAYCHUN IPOOHBIX
BBIp)XEHUI, cofiepkKalux OObIKHOBEHHbBIE U JIECATUYHbIE JpoOu
[Tepexogute oOT oaHOM (QopMbl 3amucu yMcen K Apyrou
13 (mpeoOpa3oBbIBaTh  JECATHUYHYIO JApoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YAacCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO APOOb)
14 CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAJILHBIE YUCIIA
1.5 OxpyrisaTh unucna
BBINONHATE NPUKUIKY U OLEHKY pe3yJibTaTa BBIYMCICHUH, OLICHKY
1.6 3HAQYEHWM YHUCJIOBBIX BBIPDAXKCHUM. DBBINOMHATE JAEUCTBUSA  CO
CTENEHSIMU C HATypaJIbHBIMU MOKA3aTENIMU
17 [IpuMeHATh NpHU3HAKU ACIUMOCTH, DPA3JIOKEHHE HA MHOXKUTEIN
HaTypaJIbHBIX YUCEl
Pemarp mpakTHKO-OPUEHTHPOBAHHBIE 3a/ayd, CBSA3aHHBIE C
OTHOLIEHMEM  BEJIWYMH,  IPONOPLHMOHAIBHOCTBIO  BEIUYHH,
1.8 MPOLEHTaMH, HHTEPIPETHUPOBATh PE3YyNbTAaThl pEIICHHUsS 3anad C
y4€TOM OTpaHUYEHHUH, CBSI3aHHBIX CO CBOWCTBAMHU pacCMaTPUBAEMBbIX
00BEKTOB
2 Anrebpanyeckue BbIpaKeHHs
21 Hcnonb3oBaTe anreOpanyeckyl0 TEPMUHOJOTHIO ¥ CHMBOJIMKY,
' MPUMEHSITH €€ B IPOLIECCe OCBOCHUSI yueOHOr0 MaTepHrasa
29 Haxonuts 3HaueHuss OyKBEHHBIX BBIPAKEHUW TMpU  3aJaHHBIX
3HAYEHUSIX IEPEMEHHBIX
23 BeinonHaTe mpeoOpazoBaHMsl LENOTO BBIPAXKEHHS B MHOTOWICH
' MPUBEIEHNEM NOJIOOHBIX CIIaraeMbIX, pAaCKpPhITHEM CKOOOK
BBINOTHATE YMHOKEHUE OJJTHOYWIEHA HA MHOTOWIEH U MHOTOYJIEHa Ha
2.4 MHOTOWJIEH, HPUMEHSTh (OpMyJbl KBajapara CyMMbl M KBajpaTa
pa3HOCTH
OcCylecTBISATh  pa3joKEHWE MHOTOYWIEHOB Ha MHOXUTENIH C
2.5 MOMOIIBIO BEIHECEHUS 32 CKOOKU OOIIEr0 MHOXKHUTEIS, TPYIIUPOBKH
CJIaraeMblX, MPUMEHEHUs (POPMyYJT COKpPAIIEHHOTO YMHOXKEHHUS
26 [TpumeHsTH MpeoOpazoBaHMsI MHOTOUJICHOB ISl PEILICHHS PasIHHEIX
3a[a4 U3 MAaTEMaTUKH, CMEKHBIX ITPEIMETOB, U3 pEeaJIbHON IPAKTHKHU
27 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYpPaJbHBIMH MOKA3aTEIISIMU
' JUIs IpeoOpa30BaHus BBIPAKECHUN




3 VYpaBHEHUs U HEpAaBEHCTBA
Pemiate snuHEHHbIE ypaBHEHHS C OJIHOW IMEPEMEHHOM, MPUMEHSS
3.1 IIpaBHJIa IEPEX0/1a OT UCXOJHOIO YPABHEHUS K PABHOCUIIBHOMY €MY.
[TpoBepsTS, SIBJISETCS JIM YUCIO KOPHEM YPAaBHEHUS
32 HpI/IMeHﬂTUb rpa¢puyeckue MEeTOJbl IPU PpEIICHUH JHMHEHHBIX
YpaBHEHHI U X CUCTEM
33 HOIIGj/IpaTB IpUMEpPhl Map 4YHUCEJN, SBIAIOLIUXCS PELICHUEM
JMHEHHOrO ypaBHEHHUS C JIBYMsI IEPEMEHHBIMU
CrtpouTh B KOOPIMHATHON INIOCKOCTH I'pa UK JIMHEHHOTO ypaBHEHUS
3.4 C IByMsl IEPEMEHHBIMU; TIOJIb3YACh TPaUKOM, IPUBOAUTH IPUMEPHI
peLIeHHs] YpaBHEHMUSI
35 Pemate cucreMbl JByX JIMHEWHBIX YpPaBHEHMH C  JByM:A
' IIEPEMEHHBIMH, B TOM YHUCIIE IpauyecKu
CocTaBiaTh U pelaTh JUHEHHOE YPaBHEHUE UIIH CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHIA IO YCIOBHIO 33/1a4H, MHTEPIPETHPOBATH B COOTBETCTBUHU
C KOHTEKCTOM 33J1a4yM MOJIy4YEHHbIH pe3yabTaT
4 Koopaunats! u rpadguku. OyHKIIMN
N300pakaThb Ha KOOPAMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOLIHE
4.1 3aJJaHHBIM KOOpPJMHATAM, JIy4H, OTPE3KH, MHTEPBaJbI, 3aIHCHIBATH
YHCIIOBbIE IPOMEKYTKH Ha alre0pandeckoM s3bIKe
42 OTtmeuyaTb B KOOPAMHAaTHOM IUIOCKOCTH TOYKHM [0 3aJaHHBIM
KOOpJMHAaTaM
43 Crtpourts rpaduku TuHEeHHBIX QyHKIMH. CTpouTh rpaduk GyHKINN Y
' = [x]
OnuceiBaTh ¢ MOMOIIBI0 (PYHKINN W3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMs, DPACCTOSHHUE, LIEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIIBHOCTD, BpeMsi, 00BbEM padbOThI
4.5 HaxoauTs 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMeHTa
[Tonumars rpaduueckuii crnoco0 TMpencTaBiICHUS M aHalIu3a
4.6 uHpOpMAalLlMU, W3BJIEKATh M HHTEPIPETUPOBaTh HH(POPMALMIO U3
rpauKOB pealbHBIX MPOIIECCOB U 3aBUCUMOCTEMN
8 KUIACC
Kon .
HpoBepsieMoro IIpoBepsiembie Npe1MeTHbIe Pe3sy.IbTaThbl 0CBOEHUs OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJabTara
1 Yucna U BBIYUCICHUS
Hcnonp3oBaTh  HauyajbHbIE  MPEACTABIEHUS O  MHOXKECTBE
11 JeMCTBUTENBHBIX YUCEN JUIsl CPABHEHUS, OKPYTJICHUS U BBIYMCIICHUH,
n300paxarh JEHCTBUTENbHbIE YHCIIa TOYKaMU Ha KOOpPJIWHATHOU
IPsIMOI
[TpuMeHATH TOHATHE AapU(PMETHYECKOTO KBaJIpaTHOTO KOPHS,
19 HaXOAUTh KBaJpaTHblE KOPHM, MCIOJIB3Yysl INPU HEOOXOIUMOCTH
' KaJIbKYJIATOD, BBITOJIHATh npeoOpa3oBaHus BBIpa)KEHU,
coJiepKalMX KBaJpaTHbIE KOPHH, UCIIONIb3Ysl CBOWCTBA KOPHEH




1.3

2.1

2.2

2.3
2.4

3.1

3.2

Hcnonp30BaTe 3amucd OONBIIMX M MANBIX YHCEN C IOMOIIBIO
JECATUYHBIX Opobeii u cTenenei yrcina 10

AnredpanuecKue BHIPAKCHHS

HpI/IMeHHTB IOHATHUC CTCIICHHU C ILCIBIM II0Ka3aTCJICM, BBIIIOJIHATH
Hp606pa3OBaHI/I$I BBIan(eHHﬁ, coacpxKamunx CTCIICHU C LEJIbIM
IIOKa3aTcjIcM

BBIMONHATE  TOXIECTBEHHBIE MPE0oOpa30BaHUs  pallMOHAIBHBIX
BBIPQKCHUH Ha OCHOBE IPABHJI JCHCTBHH HaJ MHOTOWICHAMH WU
anreOpanyecKuMH Jpo0sMu

PacknanpiBaTh KBaApAaTHBINA TPEXUICH HA MHOKUTEIN

[TpuMeHsTH IpeoOpa3oBaHUsl BBIPAKEHUM Ul PEIIEHUS Pa3INYHbIX
3a/1a4 U3 MaTeMAaTHKHU, CMEXXHBIX IIPEAMETOB, U3 PEaJIbHON IIPAKTUKH
YpaBHEHMS U HEPABEHCTBA

Pemate JsMHEVHBIE, KBaJpaTHbIE YpPAaBHEHUS M palUOHAIbHBIC
YPaBHEHHs, CBOJALIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMs
IIEPEMEHHBIMU

[IpoBOINUTE NpOCTEHIINE MCCIECIOBAHUS YPAaBHEHUM M CHUCTEM
YpaBHEHMH, B TOM UHCIE€ C IPUMEHEHHEM TIpadUUYEeCKUX
IpeJIcTaBIeHUN (yCTaHaBJIUBATh, UMEET JIU YPAaBHEHHE WM CHCTEMA
YpaBHEHMH peleHUs], €CIIU UMEET, TO CKOJIBKO, U IIpouee)

3.3

3.4

4.1

[lepexonuTs OT cioBecHOM (OpPMYIMpPOBKM 3amauu K &
anredpandecko MOJENU C MOMOIIbIO COCTaBJICHUS YpaBHEHUS WU
CUCTEMBl YPAaBHEHMH, MHTEPIPETUPOBATE B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJTY4YEeHHbIN pe3ynbTar

IIpuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB [UI CPAaBHEHUS,
OLICHKH, peIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOW NIEPEMEHHON U MX
CHCTEMBI, 1aBaTh rpa)uuecKyr0 MILUTIOCTPALINIO MHOKECTBA peIlleHHH
HEPaBEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIINU

[ToHumaTth M UCHONB30BaTh (PYHKUMOHAJIbHBIE TOHATUS M S3bIK
(TepMHHBI, CHMBOJIMYECKHE OOO3HAYEHUs), OINpPENENATh 3HAYCHHE
(GYHKIMH 110 3HAYEHUIO apryMEeHTa, ONPEeNsITh CBOMCTBAa (DyHKIIUU
o e€ rpaduky

4.2

CrtpouTth rpauku 31eMeHTapHbIX (YHKINN BUIA:

y=k/x
y = kix,y =x3,y = X% Yy = [x|, OmuCBIBaTh CBOWCTBA YHCIOBOI

byHKIMM 10 e€ rpaguky

9 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJjbTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUus

1

Yucia U BEIUMCIIEHUSA

1.1

CpaBHUBaATh U YNOPSJOYMBATH PAaLMOHAIBHBIE U UPpPALMOHAIbHBIE
yucia




1.2

BrimonHaTe apudmeTHueckue 1eHCTBUS ¢ palliOHAIbHBIMU YHUCIaMH,
couerasi yCTHbIE U TUCbMEHHBIE MPUEMBI, BBITIOJIHITH BHIYUCIICHUS C
UPPALMOHATILHBIMU YHCIIAMU

1.3

14

HaXOI[I/ITB 3HAYCHMS CTEIICHEH C OEJIBIMHU ITOKa3aTCIAMU U KOpHCfI,
BBIYMCJIATH 3HAYCHHUA YK CIIOBBIX BBIpa)KeHI/If/i

OprI‘HSITB I[CFICTBHTGHBHLIC qucia, BBIIIOJIHATD IMPUKUIOKY
peE3yiabTara BBI‘IHCJ'IGHPIIZ, OIICHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

VYpaBHEHUS U HEPABEHCTBA

2.1

2.2

Pemate nuHEHHBIE W  KBaJpaTHBIE YpaBHEHHWs, YpaBHEHUS,
CBOJISIIIIMECS] K HUM, TPOCTEHIIIHE JPOOHO-PAIMOHAILHBIC YPaBHCHUS
Pemate cucTembl IBYX TUHEHHBIX YPaBHEHUM C IBYMS IEPEMEHHBIMU
Y CUCTEMBI IBYX YPAaBHEHHH, B KOTOPBIX OJIHO YPAaBHEHHUE HE SIBIISIETCS
JIMHEHHBIM

2.3

Pemiate TekcToBBIE 3a/1auM alreOpandeckuM CIoCOOOM C MOMOILBIO
COCTABJICHUSl YPAaBHEHHsI WJIM CUCTEMBI JABYX YpPAaBHEHUH C ABYMs
[IEPEMEHHBIMU

2.4

2.5

2.6

IIpoBoauTh mpOCTEHIINE HCCIENIOBAaHUS YPAaBHEHHH M CHUCTEM
yYpaBHEHHW, B TOM UYHCIE€ C TPUMEHEHHEM TIpadUIEeCKUX
npe/cTaBiIeHUi (Hampumep, yCTaHAaBIUBaTb, UMEET JIU YpaBHEHHE
WIM CUCTEMA YPAaBHEHUM PEIIEHUs], €CJIU UMEET, TO CKOJIbKO)

Pemate  nmHeitHBIC HCPAaBCHCTBA, KBaApPAaTHLBIC HCPABCHCTBA,
I/I306pa)l(aTB PCHICHUC HCPABCHCTB Ha YHCIOBOM HpHMOﬁ, 3aI1MChIBaTb
PEIICHUC C TOMOIIIBIO CUMBOJIOB

Pemate cucTeMBI JITUHEHHEIX HCPaBCHCTB, CUCTEMbLI HCPABCHCTB,
BKJIFOHAOMIUE KBAaJAPATHOC HEPABCHCTBO, I/I306pa)i(aTB peuieHuce
CHUCTCMbI HCPABCHCTB HA YHUCIOBOH HpﬂMOfI, 3aIIMCbIBATh PCIICHUC C
INOMOIIBIO CHMMBOJIOB

2.7

3.1

3.2

3.3

3.4

Hcnons30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 337124
OyHKIINU

PacriosnaBate  QyHKIMHM  W3ydeHHBIX  BHJIOB.  I[loKkaspIBaTh
CXEMAaTUYECKH PACMOJOKEHHE Ha KOOPAWHATHOW TIUIOCKOCTH
rpadukoB ¢yukiui Buma: Y=kX, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCHUMOCTH OT 3HaueHUH Kod((UIIMEHTOB, ONMUCHIBATH CBOWMCTBA
byHKIHHA

[Toka3piBaTh CXE€MATHYECKH pACMOJOKEHUE Ha KOOPAMHATHON
IUIOCKOCTH TpadukoB GyHKUMN Buaa Y = VX, Y = |X| U ONUCHIBAThH
CBOIcTBa PyHKIMIA

Crpouth M u300paxarTb CXeMaTU4YeCKH IpadUKH KBaJpaTHUHBIX
(GyHKUIUH, OMMCHIBaTH CBOMCTBA KBAAPAaTHUHBIX (DYHKIUH MO X
rpaduxam
Pacrio3HaBaTh KBaJIpaTU4HyIO (DYHKIHIO 1O (opMyIe, MPUBOIUTH
IPUMEpPbl KBAJPAaTUYHBIX (DYHKIMH M3 peasbHOM KU3HHU, (U3UKH,
TEOMETPUH

Apudmernueckas 1 reOMeTpUIecKas IpOrpeccuu

4.1

Pacrio3naBath apu(METHYECKYI0 U TEOMETPUUYECKYIO MPOTPECCUU
MIPHU Pa3HBIX CIIOCO0ax 3aqaHus




BEITTONHATE BBEIYHUCICHUS C HCIIOJb30BaHUEM (l)OpMy.]'I N-TO 4YJICHa

4.2 apu(METHUECKON U TEOMETPUIECKOM MPOTPECCHii, CyMMBbI IIEPBBIX N
YJICHOB

43 N306paxats _ WICHBL  TOCJC/IOBATCNBHOCTH  TOUKAMH  Ha
KOOPJAWHATHOH MJIOCKOCTH
Pemiats 3a1a4n, CBI3aHHBIE C YUCIOBBIMU TIOCIIEIOBATEIBHOCTSAMY, B

4.4 TOM 4YHCIE 3aJadydl W3 PEATbHOW JKM3HH (C HCIOJIB30BaHUEM

KaJIbKYJISTOPa, THU(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 UYucna 1 BBIYUCIICHUS
Jlpobu OOBIKHOBEHHBIE U AECSATUYHBIC, MEPEX0/] OT OAHOM (OPMBI 3alucU
11 npobeit k apyroi. [loHsiTe palMOHANBHOIO 4YKCIA, 3alKHCh, CPAaBHEHHUE,
YHOPSAOYMBAHUE PAITMOHATIBHBIX YHCE
19 Apudmernueckue 1eHCTBUS ¢ pallMOHALHBIMU YnciIaMu. Pemienue 3anau u3
peabHOM MPAaKTUKU HA YaCTH, HA JPOOHU
13 Crenenb C HAaTypaJdbHBIM IIOKAa3aTeJIEM: OIMpEJelieHHe, mpeoOpa3oBaHUe
BBIPXECHUI HA OCHOBE OMpeeNIeHus, 3aMUCh OOJBIIUX YUCEI
14 [IporeHTsl, 3anuch MPOLEHTOB B BUAE ApOOH U IpOOH B BUIE MPOILICHTOB.
Tpu ocCHOBHBIE 33]]a4H HA MPOIEHTHI, PEIICHUE 33]1a4 U3 PEATbHON MPAKTUKU
15 [IpumeHeHne TPHU3HAKOB JEIMMOCTH, pa3lOKEHUE Ha MHOXHUTEIU
HaTypaJIbHBIX YUCEI
16 PeanpHple  3aBUCHMMOCTH, B TOM 4YHCJIEe TpsMas U oOpaTHas
MIPONOPLIUOHAIBHOCTH
2 AnreOpandyecKkue BhIpaKeHUS
21 [IepemeHHbIe, YNCIOBOE 3HAUEHUE BBIPAKEHUS C IEpEMEHHOM. JlomycTrMmbie
3HAYEHUSI TIEPEMEHHBIX
29 [IpencraBineHne 3aBUCUMOCTH MEXAY BEIUYMHAMU B BUAE (HOPMYIIBI.
Brruncnenus o hopmymnam
23 [IpeoOpazoBanne OYKBEHHBIX BBIPRKCHHH, TOXICCTBEHHO pPaBHBIC
BBIPXKEHUS
24 CBoiicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
25 OpnHounensl 1 MHOTOUIEHBI. CTeneHb MHOTOWIeHa. ClloKeHue, BBIUNTAHUE,
YMHOXCHHE MHOTOWJICHOB
@opMynbl  COKpPAIIEHHOTO YMHOKEHMsI: KBaJApaT CyMMbI W KBajapar
2.6 pazHoctu. dopmyna pazHocTH KBaapaToB. PasznoxkeHne MHOTOYJIEHOB Ha
MHOXHUTETHN
3 YpaBHEeHUS
31 YpaBHEHHE, KOPEHb YpaBHEHUs, IpaBaIa npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUJIBHOCTh YpaBHEHUIM
32 JIuHeitHOEe ypaBHEHHUE C ovz[Hoﬁ nepeMeH}UIoﬁ, YUCJIO KOPHEW JIMHEUHOTrO
ypaBHEHUS, PEIlIEHUE TUHEHHBIX YpaBHEHUHN
33 CocraBnenue ypaBHeuHHﬁ M0 YCIIOBUIO 3a7au. PellieHne TeKCTOBBIX 33]1a4 C
TTOMOIIIbIO YPAaBHEHU I
3.4 JluneitHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 Tpadux
CucreMa AOBYyX JMHEWHBIX YpaBHEHHH C JBYMs IMEpEMEHHbIMU. PerieHue
3.5 CUCTEM ypaBHEHUH CIIOCOOOM MOACTaHOBKU. [IpuMephI penieHns TEKCTOBBIX
3aJ1a4 ¢ MOMOIIbIO CUCTEM YpaBHEHUN
4 Koopaunatse! u rpaduku. OyHKIUN
4.1 KoopaunaTa Touku Ha npsiMoi




492 I-IHCJIO]EHe MPOMEXKYTKH. PaccTosiHre Mexay AByMs TOUKaMHi KOOPAMHATHON
IPSIMOi
43 [TpsmoyronbpHas CHCTEMa KOOPAHHAT, OCH Ox u Oy. Abcuucca u oparHATA
TOUYKH Ha KOOPJMHATHOMN IJIOCKOCTH
44 ITpumepsr Fp%(bI/IKOB, 3ajaHHbIX (opMmynaMu. UreHue rpadukoB peansbHbBIX
3aBUCUMOCTEH
4.5 [Tonsarue Gpynkun. I'padux Gpynkuuu. CrorcTBa QyHKIHIA
4.6 Jluneiinas Gynkuus, e€ rpaduk. ['padux pynkuum y = [x|
47 Fpa(blzlqeci(oe pellICHHE JIMHEMHBIX YPAaBHEHHH M CHUCTEM JIMHEUHBIX
ypaBHEHHH
8 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 Yucna u BBIYMCICHUS
11 KBagpatHblii kopeHb u3 uucna. [loHsATHe 00 HMppaLMOHANIBHOM 4YHCIIE.
JlecsaTHUHBIC TPUOJINKESHUST MPPALMOHATBHBIX YHCEI
CpoiicTBa apupMeTHYECKHMX KBAJAPATHBIX KOPHEH W HMX MPHMEHEHHE K
1.2 peoOpa3oBaHUIO YHUCIOBBIX BBIpa)KEHU I u BBIUUCIICHUSIM.
JlelicTBUTENBHBIC YHCTIA
1.3 CremneHs C 1eNbIM TIoKaszaresieM u e€ cBoiicTBa. CTaHmapTHas 3alKCh Ynuciia
2 Anrebpanyeckue BbIpaKeHUs
21 KBagpaTHblif  TpEéXuiieH, pa3jokKeHHe KBaJpaTHOro TpEXWwIeHa Ha
MHOKHUTEITN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoi 1poou
2.3 CrnosxeHue, BBIYMTaHUE, YMHOXKEHUE, JI€JICHHE alre0panyeckux apooei
2.4 PannonanbHble BbIpaykeHUS U MX IpeoOpa3oBaHue
3 YpaBHEHUs 1 HEpaBEHCTBA
31 KBangpatHoe ypaBHeHHe, (opMyna KOpHEH KBaJpaTHOIO YpaBHEHHMS.
Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIIMXCA K TUHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiimme npoOHO-paMOHATBHEIE YPaBHEHHS
I'paduueckas nHTEpHIpETAIUs YPaBHEHUH C IBYMS TIEPEMEHHBIMA U CUCTEM
3.4 JMHEWHBIX YpaBHEHUH C IByMs nepeMeHHbIMU. [IpuMeps! pemeHus cuctemMm
HEJIMHEHHBIX YPaBHEHUH C IBYMs IepEMEHHBIMH
3.5 Pemenne TekCTOBBIX 3a7a4 anreOpandecKkuM CrocoooM
3.6 YucioBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0JHOM NTEpEMEHHOMN
3.8 PaBHOCMIIBHOCTh HEPABEHCTB
3.9 JIuHelHbIE HEPABEHCTBA C OJHON IEPEMEHHOM
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKUIUU
41 [Tonsatue ¢ynkmuu. OO6MacTh ONpeaeIeHUs W MHOXECTBO 3HAaYCHUUN
¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'paduk ¢pynkuuu. UreHue cBOMCTB GyHKIMHU 1O €€ TpaduKy




4.3 [Tpumeps! rpadukoB PyHKITHN, OTPAXKAIOIINX PeaTbHBIE TMPOIIECChHI
44 @OyHKIUY, ONUCHIBAIOUIME INPAMYIO M OOpaTHYIO IPONOPLHOHAIbHBIE
3aBHCUMOCTH, UX IrpaduKu
4.5 OyHkuu y =x% y = X?
4.6 Oynkiun y = X, Yy = |x|
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHUN
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BIYUCICHUS
11 PamonanbHble yKcia, MppalUoOHAIbHBIE YKMCIA, KOHEYHbIE M OECKOHEUHbIE
JIeCITUYHBIE JPOOH
MHOXeCTBO ~ JEHCTBUTENbHBIX  4YHCEN, JACHCTBUTEIbHBIE YHUCIA  Kak
19 OECKOHEUYHBIC JeCATHIHbIE npoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXJYy MHOXECTBOM JEHCTBUTENBHBIX YHCEI W KOOPAMHATHOW MPSMOM.
CpaBHeHuE 1eHCTBUTENbHBIX YUCEI
1.3 Apudmerndeckne IeHCTBHS C ACHCTBUTEIHHBIMHI YHCIAMH
Wzmepenus, npubamkeHns, oueHKu. PazMepsl 00bEKTOB OKPYKAOIIETO MUPA,
14 JUINTEJIBHOCTh TPOLIECCOB B OKpy»KatomeM mupe. [IpubmmxénHoe 3HaueHue
BEJIMYMHBI, TOYHOCTH NpuoOImxenus. Okpyrienue yucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCIECHUIN
2 YpaBHEeHUS 1 HEpaBEHCTBA
2.1 YpaBHEHHUsI C OHON TEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PenieHne ypaBHEeHUHN, CBOASIIMXCA K JIMHEWHBIM
2.3 KBangparnoe ypaBHeHue. Pernienue ypaBHEHHM, CBOIAIIMXCS K KBAaAPATHBIM
24 EHKB"az[pavTHoe YPaBHCHHE. [IpuMmepsl pelIeHHsT ypaBHEHUM TpPETbeH U
4eTBEPTON CTENEHEN pa3I0KEHUEM Ha MHOXKHUTEIN
2.5 Pemienue 1po6GHO-pallOHAIBHBIX YpaBHEHHH
2.6 CucreMbl ypaBHEHUN
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHHUU C JBYMS IEPEMEHHBIMU
29 Pemeline CUCTEM JBYX YPaBHEHMI, OJJHO M3 KOTOPBIX JINHEWHOE, a APYroe —
BTOpPOH CTENEHU
2.10 I'padmueckas MHTEpHIpETALIUS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU
211 Pernienne TeKCTOBBIX 3a]1a4 allre0pandeckuM CriocoOoM
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOU
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBaapatHbie HEpaBeHCTBA
216 I'padguueckass MHTEpHpeTalusi HEPAaBEHCTB M CHCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMU
3 DOyHKIUH
31 KBaaparnunas ¢ynkmus, e€ rpaduk u cBoictBa. [lapabosa, KooOpawHATHI
BEPIINHBI TapadoJibl, 0OCb CHMMETPUHU MapadoIbl




3.2 I'padukn pynximit y=kx, y=kx+b u ux cpoiictBa

3.3 I'paduku Gyrximii y=K/X, y = X’ 1 uxX cBOWCTBa

3.4 I'padpuku GyHKIMI , 1 UX CBOMCTBA

4 YucioBble OCIE0BATENIBHOCTH

41 Omnpenenenue U crocoObl 3a/1aHUs YUCIOBBIX MOCIEA0BaTENbHOCTEH. 3a1aHue
MOCIIEI0BATEIHPHOCTH PEKYPPEHTHOM (hopmyIioit u popmyIioii N-To dieHa

492 Apudmernueckass mnporpeccus. Dopmyabl N-ro wieHa apu@MeTHuyecKoi
IIPOIPECCUH, CYMMBI IIEPBBIX N WIEHOB

43 I'eomerpuueckas nporpeccuss. DopMynbsl N-ro 4i€Ha T'€OMETPUUYECKOU
IIPOTrPECCUH, CYMMBI IIEPBBIX N WICHOB

44 H3o0paxenne uiaeHOB apU(PMETHUYECKOH U TEOMETPUUYECKOM Mporpeccuii
TOYKaMHU Ha KOOPAMHATHOM IIJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 Crno’kHbI€ POLIEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsSIEMOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUAMH: MHOKECTBO, ITIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHUE OIEpUPOBATh ITOHATHUAMMU:
rpad, cBs3HBIN rpad, nepeBo, HUKI, TPUMEHSITh UX MPU PELICHUH
3ajjad; yYMEHUE UCMOJIb30BaTh TIpadUuecKkoe Ipe/CTaBlICHUE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU
peLICHUH 3aJ1a4 U3 IPYTUX YYeOHbIX IPEIMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIPCACICHUC, aAKCUOMA, TCOPCMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb MWCTHHHBIC W JIOKHBIC
BbBICKA3bIBAHUA, MNPUBOIAUTL IIPHUMCPbI MU KOHTPIIPHUMECPLBI, CTPOUTH
BBICKAa3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUU

YMeHue onepupoBaTh MOHATHAMU: HATYPAIBHOE YHCIIO, IPOCTOE U
COCTaBHOE 4YHCJIO, JAEIMMOCTb HATypaJbHBIX 4YHCEJ, IPU3HAKU
JeTMMOCTH, TEJI0e YHCII0, MOAYJb YMCIia, OOBIKHOBEHHAs! IpO0b U
JecATUYHas Apo0b, CTAHJAPTHBIN BUJ YKCIIA, PALMOHAIBHOE YUCIIO,
UppaMOHATIFHOE YHCIIO, apu(PMETHYECKUH KBAJPATHBIH KOPEHD;
YMEHUE BBINOJIHATH JEHCTBUA C 4YWCIIAMH, CPAaBHUBATH U
YIOPAIOYMBATh YHWCIA, IPEACTABIATh YHMCIA Ha KOOPAMHATHOM
IPSAMOM, OKPYIVIATh YHUCIA; YMEHUE [eIaThb INPUKUAKY U OLCHKY
pe3yJibTaTa BEIYUCIECHUN

YMeHue onepupoBaTh MOHATHSMH: CTEIEHBb C LIEJIBIM MOKa3aTEeIeM,
apuMeTUUECKHI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandeckas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHON CTENEeHH
OOJpIlle €AMHUIBI; YMEHHE BBIMOJIHATH PAcu€Thl 1O ¢dopmyram,
npeoOpa3oBaHus IENbIX, APOOHO-PAMOHANBHBIX BBIPAXKEHUH U
BBIPAXKEHUI C KOPHAMH, PA3JIOKEHHE MHOTOWICHA HA MHOXKUTEIIH, B
TOM YHCIE€ C HUCHOIb30BaHWEM (OPMYIT Pa3HOCTH KBAJApPaTOB H
KBajJpaTa CyMMBbI U Pa3HOCTH

YMeHnue onepupoBaTh MOHITUSMU: YACIOBOE PABEHCTBO, YPABHEHHUE
C OJHOM MEPEMEHHOW, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHOM; YMEHHUE peliaTh JIMHEHHbBIE U KBAIPATHBIE YPABHEHHS,
JIPOOHO-palMOHANBHBIE YPaBHEHUSI C OJHON MEPEMEHHOM, CUCTEMBI
JIBYX JJMHEWHBIX YPAaBHEHU, IMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pAallMOHANBHBIE HEPABEHCTBA C OJHOU
MEPEMEHHOM, B TOM YHUCJIE PU PENIEHUH 33/1a4 U3 APYTUX MPEIMETOB
M TPAKTHYECKUX 3a7ad; YMEHHUE MCIIOJIb30BaTh KOOPIAWHATHYIO
MPSIMYI0 ¥ KOOPJIMHATHYIO TIJIOCKOCTH JJIsi M300PaKeHUs peleHui
YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh NOHATUAMU: GYHKIUA, TpaduK QYHKIHH, HYIH
(GYHKOMM,  OPOMEXKYTKH  3HAKOIOCTOSHCTBA,  NPOMEXYTKH
BO3pacTaHMs, yOBbIBaHUS, HAWOOJbIIEC M HAaWMEHbIIEE 3HAYCHHS
byHKIHIH; YMEHHE  ONEpUPOBATh  TOHATHSIMH: npsmast
PONOPIHUOHATILHOCTD, JIMHEHHAs PYHKIIUS, KBaIpaTU4Has PyHKIHS,




oOpaTHass MPONMOPIHMOHATLHOCTh, Mapaboiyia, TUnepooaa; yMEHHE
ctpouth rpaduku  (GYHKUMH, UCHONB30BaTh Trpaduku I
OIIpENICIICHUs] CBOWCTB IPOIECCOB U 3aBHCUMOCTEH, JJISI PEUICHHUS
3a/a4 U3 IpYruxX Y4eOHBIX NMPEIMETOB U PEeajbHOM KU3HU; YMEHUE
BBIpaXaTh (OPMYJIAMHU 3aBUCHMOCTH MEX/y BETMYMHAMU

Ymenue OIepupoOBaThH MOHSTHSIMHU: MOCTIEI0BATENbHOCTD,
apudMeTHuecKkass M TEOMETpHYecKas IPOrpecCHd; yMEHHe
MCIOJIb30BaTh CBOMCTBA MOCJIEI0BATEIBHOCTEH, (hOPMYIIBI CYMMBI U
o0LIero 4jieHa IpH pelIeHUH 3a/1ad, B TOM YHUCIE 3a/1a4 U3 APYrux
y4eOHBIX IPEIMETOB U PEaTbHOM KUZHU

VYMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHCIIE Ha IIPOLEHTHI,
JIOJIM U 4YacTW, JIBU)KEHUE, paboTy, LIEHYy TOBapoB U CTOMMOCTH
HOKYIIOK U YCIJIYT, HaJIOTH, 3a7ja4yl U3 00J1acTH YIpaBICHUs JINYHBIMU
U CeMEWHbIMH (UHAHCAMH); YMEHHE COCTaBISITh BBIPAKEHUS,
YpaBHEHUs, HEPAaBEHCTBA U CHUCTEMBI II0 YCJIOBHUIO 3aJayH,
UCCIIEI0BATh IIOJIY4YEHHOE PELICHNE U OLICHUBATH I1PaBI0NO0J00HOCTb
[IOJIYYEHHBIX PE3YJIbTATOB

10

YMeHue onepupoBaTh NOHATUAMU: UTypa, TOUKA, OTPE3OK, Mpsimas,
oy, JOMaHasl, yroi, MHOT'OYT'OJIbHUK, TPEYrOJIbHUK,
paBHOOEIPEHHBIN U PaBHOCTOPOHHUH TPEYroJbHUKH,
NPSMOYTOJIBHBIM TPEyroJbHUK, MeIuaHa, OWCCeKTpuca W BBICOTA
TPEYrojbHUKA,  YETBIPEXYrOJbHMK,  Mapajuiejorpamm,  pomo,
NpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMH (UTypamH;
YMEHME pellaTh 3a/ayd, B TOM YHUCIIE€ U3 MOBCETHEBHOM JKM3HM, Ha
HaXO0X/IEHNE F€OMETPUUECKHUX BEJIUYHH C IPUMEHEHUEM HU3YUYEHHBIX
CBOICTB puryp u ¢pakron

YMeHue omepupoBaTh IMOHATUAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJbHUKOB; MapaJLIeIbHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX,
yroil MEXIy HNpSIMbIMM, NEPIEHAUKYJSAp, HAKJIOHHAs, MPOEKLus,
nonobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETpUS
OTHOCHUTEJIBHO TOYKH M MPSMON; YMEHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETpUI0O W mojxobue  ¢uryp, MapajuIeIbHOCTh |
NEePIEHAUKYIISIPHOCTD MPSIMBIX B OKPY’KAIOIIEM MUpE

11

YMeHue omnepupoBarh MOHATHAMH: MJIMHA, PAacCTOSHHUE, YIoJl
(BeMMYMHA yIJIa, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IJIOMIAb;
YMEHHUE OLICHUBAThH Pa3Mephl IPEIMETOB U 00BEKTOB B OKPYKAIOLIEM
MHUpE; yMEHHE MPUMEHATh (OPMYNIBI NEpUMETpa U IUIOLIAAH
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAAN Kpyra, o0bema
MPSIMOYTOJIBHOTO Mapajiesienune a; yMeHHe MPUMEHITh MPU3HAKU
paBEeHCTBa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroOJIbHUKA,
teopemy [ludaropa, TpUTOHOMETPUYECKHUE COOTHOIICHUS JUIS
BBIUMCJICHMS JUIMH, PACCTOSIHUH, IJIOMIAAeH

12

YMmenue wu3o0paxarb IUIOCKHE GUIypl M WX KOMOHMHALWH,
IPOCTPAaHCTBEHHbIE (UTYPHl OT PYKH, C TIOMOIIBIO UYEPTEKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB MO TEKCTOBOMY WIIH
CHMBOJIFHOMY OITICAHHIO

13

YMeHue omnepupoBaTh IMOHATHSAMH: MPSIMOYrOJIbHas —CHCTEMa
KOOpJMHAT, KOOPJAMHAThl TOYKH, BEKTOpP, CyMMa BEKTODPOB,




14

NPOM3BEACHNE BEKTOpa HAa YHCIO, CKaJspHOE TPOHM3BEICHHUE
BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPHl M KOOPAWHATHI JUIS
NpEeCTaBICHUS JaHHBIX M PEIICHUS 3a/1a4, B TOM YHCIIE U3 JPYTruX
y4eOHBIX IPEMETOB U PEATbHOM KU3HU

YMeHue omnepupoBaTh IMOHSATHAMHU: CTOJOWKOBBIE U KPYTOBBIE
JyarpaMMmbl, TaOIMIbI, cpeaHee apudMeTHueckoe, MeAHaHa,
HanOoJIbIIee U HAMMEHBIIIeE 3HAYCHUs, pa3Max YHCIOBOTO HAbOPa;
yYMEHUE W3BJIEKAaTh, MHTEPIPETUPOBATh M  IPeoOpa3OBLIBATH
MHPOPMALIMIO, TPEACTABICHHYI0 B Ta0iMIaXx ¥ Ha JAdarpamMmax,
OTPaXKAIOILYI0 CBOMCTBA U XapaKTEPUCTUKH PEAIbHBIX IPOLECCOB U
ABJICHUM; YyMEHUE pacllO3HaBaTb W3MEHYMBBIC BEIUYMHBI B
OKpYXKaroIleM MUpeE

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4allHBIH ONBIT (CIydaiHbIH
AKCIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (BJIEMEHTAPHBIM HCXO.)
CJIy4alfHOI'O OMbITa, CIy4ailHOE€ COOBbITHE, BEPOSTHOCTb COOBITHS,
YMCHHEC HaXOAUTb BCPOATHOCTH CJIy‘-I&fIHI:IX COOBITHH B OIIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITUSIMH; YMEHHE pellaTh
3aJjaud METOAOM OPIraHU30BAHHOIO Iepedopa U C UCIOJIb30BaHUEM
IpaBUja YMHOXECHMsSI; YMEHHUE OLIEHUBATh BEPOSITHOCTU peasIbHBIX
COOBITUI U SIBJICHUH, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)XaloLleM MHpPE U B JKU3HU,
3HAaKOMCTBO C IIOHATHEM HEC3aBHCHMBIX CO6BITHﬁ; 3HAaKOMCTBO C
3aKOHOM OOJIBIIIMX YHCEJI ¥ €r0 POJIbIO B MACCOBBIX SIBIICHUSIX

16

YMeHue BbIOMpPATh MOJAXOMALIMHA HM3YUYEHHBIH METOJ Ul peleHHs
3a/1a4y, IPUBOJUTH IIPUMEPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSABICHUE 3aKOHOB MAaTEMATUKHU
B HCKYCCTBE, OIIMCHIBATH OTJEJBHBIE BBIJAIOIINAECA PE3YJIbTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTHSA MATEMAaTUKU KaK HAayKH, NIPUBOJIUTH
IIPpUMEPBl  MAaTEMaTH4YECKUX OTKPBITMM W WX aBTOPOB B
OT€YECTBEHHOW U BCEMUPHOU UCTOPUHU




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna v BBIYUCIICHUS
1.1 Hatypanbnble u uenble uncna. [Ipu3Haku JenMMOCTH LIETIbIX YHCe
19 OOBIKHOBEHHbIE M JECATUYHBIE  JpOOH, TPOLEHTHl, OECKOHEYHbIE
MIEPHOINYECKHE IPOOH
13 PanmonaneHpie umcna. ApudMeTHuecKkue Omnepalnud ¢ paldoOHAIbHBIMU
YyHClIaMU
14 JleiicTButenbHbie Yncia. ApupMeTHYECKHE ONepaluu C JeHCTBUTCIBHBIMU
qyHrCcIaMu
15 [TpubnmxEnnbie BBIMMCICHUA, NPaBUIA OKPYIICHWS, NMPUKHAKA H OLeHKa
pe3yJbTaTa BEIYUCICHUM
2 AnredpandyecKue BhIPAKCHHS
2.1 bykBeHHbIE BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMMU )
29 Crenenb c menbiM mokaszareneM. CTeneHb C pallMOHAIBHBIM IOKAa3aTeJIeM.
CaoiicTBa cTenEHU
2.3 MHorousneHsl
2.4 Anrebpanyeckas ApooOb
25 ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTtemeHu.  JlelcTBus ¢
apuQMeTHIECKUMHU KOPHSIMH HAaTypalbHOU CTETICHH
3 YpaBHEHHs 1 HEpaBEHCTBA
31 Lensie I/Iv,[[pO6HO-paI_II/IOHaJ'IBHBIe ypaBHeHUs1. CHUCTEMBI U COBOKYIHOCTH
ypaBHEHUH
39 enbie 1 apobHO-panmoHaIbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 YucnoBbie MOCIEeI0BATETLHOCTH
4.1 ITocimenoBaTeabHOCTH, CLIOCOOBI 3aJaHUs OCIEA0BATEILHOCTEN
42 Apudmerndeckass W TeoMeTpuyeckas mnporpeccuu. Dopmyrna  CIOKHBIX
MIPOLICHTOB
5 OYHKIIH
Oynkius, cnocodbl 3amanus  ¢yHkuud. ['padpuk  ¢dyHkuun. OOGmacTh
oTpeieNICHUsI U MHOKeCTBO 3HaYeHuH Gynkmuu. Hynmu ¢ynakiuu. [IpomexxyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (GYHKIHH. MakcCUMyMbl U
MUHUMYMBI (QyHKIuu. Hanbospiiee m HauMeHbIllee 3HaA4eHHE (QYHKIIMH Ha
MIPOMEXKYTKE
6 KoopanHatsl Ha IpsIMOM U IIIIOCKOCTH
6.1 Koopaunarnas mpsimast
6.2 JlexapTOBBI KOOPAMHATHI HA TJIOCKOCTH
7 ['eomerpus
7.1 ['eomeTpuyeckue GuUrypsl U UX CBOMCTBA
7.2 TpeyroabHuK
7.3 MHOroyrojasHIUKu




7.4

OKpY>KHOCTb U KPYT

7.5 W3mepenne reoMeTpruIecKuX BETHIUH
7.6 BekTopbl Ha TIOCKOCTH
8 BeposiTHOCTh M CTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTHUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 ['padmr




YUYEBHO-METOANUYECKOE OBECIHHEYEHHE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI U151 YYEHUKA

* MaremaTtuka. AnreOpa: 7-i1 kjacc: 0a30BBI ypOBEHb: Y4eOHHWK;, 15-¢ wu3manue,
nepepaboranHoe, 7 knace/ MakaperaeB FO.H., Munmiok H.I'., Hemxo K.W. u ap.; mon
penakuueit TensikoBckoro C.A., AknronepHoe oo6miectBo «M3naTenscTBo «IIpocBerieHue
* Maremaruka. AnreOpa: 8-if kmacc: 0a30BBI YpOBEHb: yueOHHK; 16-¢ wu3maHue,
nepepaborannoe, 8 kimacc/ MakaperueB HO.H., Munmrok H.I'., HemkoB K.W. u ap.; mox
penakmueit Temskockoro C.A., AknuoHnepHoe oomecTBo «M3marenscTBo «IIpocBemenue
* Maremaruka. Anrebpa: 9-ii kjacc: 0a30BBI ypOBEeHb: Y4eOHUWK;, 15-¢ wu3maHwme,
nepepaboranHoe, 9 kmace/ MakapeiueB FO.H., Munmiok H.I'., Hemmxo K.W. u ap.; mon
penakuuent TensikoBckoro C.A., AkimonepHoe oomiectBo «M3marenberBo «IIpocBemenuey

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Martemaruka. Anre6pa:7-9-¢ kmacchl: 0a30BbIil ypOBEHB: METOJMYECKOE Iocobue K
npeiMeTHOM JinHuUM yuyeOHukoB 1o anredope HO.H. MakapeiueBa, H.I'.Munmtok,
K.1.HemkoBa u np./-2-e uza.crep.-Mocksa: [Ipocsemienue,2023.-54c.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET

- bubmuoreka I1OK https://m.edsoo.ru




