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Beinucka uz OOII 000

3.1.5. Pabouasi nporpaMmma y4e0HOro Kypca «AJjredpa» s odyyawomuxcs 7-9 kiaccos

Ha u3ydenne yueOHOTO Kypca «Anredpa» orBoautcs 306 gacoB: B 7 kiacce - 102 gaca
(3 gaca B Henento), B 8 kinacce - 102 gaca (3 gaca B Henento), B 9 kimacce - 102 gaca (3 gyaca B
HEJIEIIO0).

Conep:xkanue o0yueHust

7 knace

Yucia ¥ BBIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE W JIECATHYHBIC, IEPEX0] OT OAHON (OopMbI 3amucu Ipobdei K
apyroi. IloHsaTHEe panMoOHaIBHOIO YMCIIA, 3aIMCh, CPABHEHHE, YIIOPAJOUYNBAHNE PALMOHAIBHBIX
yrcen. ApudmMerndeckue NEHCTBHS ¢ pallMOHAIBHBIMH YHCIaMH. Pemienue 3amad u3 peaabHOR
NPaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypalbHBIM [1OKa3aTeNeM: ONPEeICHNE, IPEoOpa30BaHNE BbIpAXKEHUN Ha
OCHOBE OINpe/EIeHHUs, 3aiCh 00IbIUX Yncen. [IpomenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE TPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOIICHTHI, PELICHUE 33a7ad U3 pealbHOU
IIPAKTUKU.

[IprMeHeHne PU3HAKOB ACIUMOCTH, PA3JI0KEHUE HA MHOKHUTEIN HATYPAIbHBIX YUCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NIEPEMEHHON. [lomycTrMble 3HaYEHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B BHIE (OPMYIIBL.
Beruucnenus no gopmynam. IIpeodpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpQXECHMSI, IIPaBUJIa MIPEOOpPa30BaHUs CYMM U IPOM3BEIEHUH, IpaBUila PACKPHITHS CKOOOK U
HPUBEJCHUS IOJJOOHBIX CJIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [T0Ka3aTEJIEM.

Opnowrensl u MHorowieHsl. CreneHb MHorowieHa. ClOXeHHE, BBIYUTAHUE,
YMHO>KEHHE MHOTOWIEHOB. POPMYIIBI COKPAILIEHHOIO YMHOXEHUS: KBaJpaT CyMMBI M KBaJapar
paszHocTH. PopMysa pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOpeHb  ypaBHEHMs, TNpaBuiaa  IpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCHUIIBHOCTh YPAaBHEHU.

JInneliHOE ypaBHEHHE C OJHOHM IEPEMEHHOM, YUCIO KOPHEW JIMHEHMHOIO ypaBHEHUS,
pelieHre JHUHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHUH IO YCIOBHUIO 3ajaud. PemieHue
TEKCTOBBIX 3aJa4 C TIOMOIIBIO YPABHEHHH.

JIuneiiHOe ypaBHEHUE ¢ JIByMs IEPEMEHHBIMH U ero rpaduk. Cucrema ABYX JTMHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMH. PelieHue cucreM ypaBHEHMH CHOCOOOM IOJICTAHOBKH.
IIpuMepsl penieHns TEKCTOBBIX 3a7a4 ¢ TIOMOIIBI CUCTEM YPAaBHEHM.

DOyHKIUH

Koopannara Toukn Ha npsimoil. UucnoBsle MpoMexXyTKH. PaccrosiHne Mexay AByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[MpsimoyronpHas cuctema koopawHat, ocu OX u Oy. AGcryicca U opAWHATa TOYKH Ha
KoOpAnHATHOM miockocTH. [Ipumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpaduxon
peanbHbIX 3aBUcUMoOcTed. Ilonartne Qynkumnu. I'padux ¢ynkmuu. CpoicTBa (QYHKIMIA.
Jluneiinas ¢pynkuus, ee rpadpuk. ['papux ¢pynkuuu y = |x|. ['padudeckoe pemeHue JTUHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHUI.

8 ki1acc
Yuciia 1 BLIYUCJIECHUA



KBagpartusiii kopenb u3 uucna. [lonarue o6 uppaunoHaabHOM uucie. JlecaTHYHBIC
npuOIMKEHNs UppalMOHaIbHBIX uncen. CBolicTBa apudMeTHYecKuX KBaJpaTHBIX KOPHEH U UX
OpUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKEHHH M BBIYUCICHUSIM. JleHCTBUTEIbHBIE
YHCla.

CreneHb ¢ 1eTbIM ITOKa3aTesieM U ee cBoicTBa. CTaHAapTHAs 3aIKCh YHCTIA.

AsredOpanyeckue BbIpasKeHM sl

KBagpaTHbiii TpexuiieH, pa3inokeHue KBaIPaTHOTO TPEXUICHa Ha MHOXKUTEIH.

Anrebpandeckas apoOb. OCHOBHOE CBOWCTBO anreOpanueckor apodu. CrokeHue,
BBIUYMTAHNE, YMHOKEHHE, JIeJICHNE airedpanyeckux aApoOei. PannonanbHble BBIpaKEHUS U HX
npeoOpa3oBaHueE.

YpaBHeHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢popMyna KOpHel KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCA K JIMHEHMHBIM M KBaapaTtHbM. [Ipocreiimme apoOHO-
paloHaIbHbIC YpaBHEHUS.

I'paduueckas nHTEpHIpeTaMsd YPaBHEHUH C IBYMs MEPEMEHHBIMU U CUCTEM JIMHEHHBIX
yYpaBHEHUU C JByMs NepeMeHHbIMU. [Ipumepbl pelieHus cucTeM HEJIMHEHHBIX YpPaBHEHHH ¢
JBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 33724 alNreOpandeckum crocooom.

UucnoBble HEpaBEeHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCMIIBHOCTH HepaBeHCTB. JIMHeiHble HepaBeHCTBa ¢ OJIHOM mepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUH

[Monstre ¢ynkmum. OOMACTh ONpPENSICHUS €W MHOXECTBO 3HAUCHUH (DYHKIUU.
CniocoOsI 3a1anus QyHKITUH.

I'papux dynxnumn. Urenue cpoiictB (yHkimm mo ee rpaduky. [Ipumepsr rpaduxos
GyHKIMI, OTpa)aroux peaabHble TPOIECCHI.

OyHKIUY, OMUCHIBAIONINE TPSMYIO0 M 00paTHYIO MPOTOPIUOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. OyHkuun y = X2,y = X3,y = \x, y=|X|. [paduaeckoe pemenne YpPaBHEHUHN U CUCTEM
YpaBHEHUM.

9 kJ1acc

Yuciia 1 BBIYHCICHUSA

PanmonaneHple 4nciaa, HppalMOHAlIbHBIE YHCIA, KOHEYHble U  OECKOHEYHbIE
JecATUYHbIe JApoOM. MHOXECTBO JIeHICTBUTENBHBIX 4YHCEN, JAEHCTBUTEIbHBIE YHCIA Kak
OeckOHEUYHbIE JAecATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXAY MHOXKECTBOM
JIEHCTBUTEIIBHBIX YUCE U KOOPAUHATHOW IPSIMOM.

CpaBHeHHE JEMCTBUTENBHBIX YHUCEI, apu(pMETHUYECKHE AEUCTBUS C JAEHCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepbl 00BEKTOB OKpPYKAIOIIETO0 MHpPA, JJIUTEIBHOCTh MPOLECCOB B OKPYXKarOIIeM
MHUpe.

[IpuOnuxeHHOe 3HAUE€HHE BEIMYMHBI, TOYHOCTh NpHOIMKeHus. OKpyrieHue 4duces.
IIpuknaka v OLlEHKa pe3yabTaTOB BEIYMCICHUMN.

YpaBHeHHsI M HEPAaBEHCTBA

JInneiiHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASILUXCS K JINHEWHBIM.

KBagparnoe ypaBHeHue. Pemenue ypaBHEHUH, CBOIAIIMXCS K  KBAJpPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpPETbEH M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM HAa MHOKHUTEIIH.

Pemenne  apoOHO-pallMOHANbHBIX  ypaBHEHHMH. PemieHne  TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHe ¢ IByMs MIEPEMEHHBIMU U ero rpaduk. Pemienue cucreM AByX JUHEHHBIX
YpaBHEHUN C JByMs IE€pEMEHHBIMU. PelleHne cucTeM [ByX ypaBHEHUHM, OJHO W3 KOTOPBIX
JUHEWHoe, a JIpyroe - BTOpoil crenenu. ['paduueckas MHTEpIpeTaysi CUCTEMbl YpaBHEHUH ¢
JBYMSI IIEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.



PemreHne nMHENHBIX HEPAaBEHCTB C OJHOW IIEpEMEHHOM. PemieHue cUCTeM JIMHEWHBIX
HEpPaBEHCTB C OJHOM mepeMmeHHOW. KBaaparHeie HepaBeHCTBa. ['paduueckas WHTEpIIpeTaIus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMU.

DOyHKIUT

KBanparnunas gyukuus, ee rpaduk u cBoiictBa. [lapaGona, KOOpAMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduku Gymkmmii: y =kx, y=kx + b, y=k/x, y = x3, y = Vx, y = x| 1 nux cBoiicTsa.

YuciioBble MOCIEA0BATEIBHOCTH M POIPECCUH

[lonsiTie  4YMCIOBOM  NOCIEAOBAaTENbHOCTH.  3aJaHUE  IOCJIEI0BATEIbHOCTH
peKyppeHTHOU hopmyioit u hopmysoi Ne-To diieHa.

Apudmernueckass U reomerpuueckas nporpeccur. Dopmyisl  Ne-ro  uieHa
apupMeTHYECKON U TEOMETPUUYECKON ITPOTPECCHil, CYMMBI TIEPBBIX N2 YJICHOB.

N300pakeHne 4ieHOB apu(METHUECKOW M T€OMETPHYECKOM MPOTrpeccuii TOUKaMu Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE IPOLIECHTHI.

Ili1anupyemble pe3y/ibTaThbl 0CBOEHHS MPOrpaMMbl y4eOHOT0 Kypca «AJredopay

JInYyHOCTHBIE Pe3yJIbTATHI

JInyHOCTHBIE Ppe3yJbTAThl OCBOCHHS NPOrpaMMbl Y4eOHOro Kypca «Anredpa»
XapaKTePU3YIOTCA:

1) nmarpuoTHYecKoe BOCIUTAHUE:

- NPOSBICHHEM HHTEpeca K IPOLUIOMY M HACTOSIIEMY POCCUMCKOM MaTEMaTHKW,
[IEHHOCTHBIM OTHOIIIEHHEM K JOCTHXKEHHSIM POCCHICKHX MaTeMaTUKOB U POCCHUHCKOMN
MaTeMaTHYeCKOU IIKOJIBI, K UCIIOJIb30BAHUIO 3TUX IIOCTI/DKCHI/If/'I B IPYIrux HayKax U MPUKIAAHbIX
chepax;

2) rpaxIaHCKoe W JYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

- TOTOBHOCTHIO K BBHINIOJHEHHIO OOS3aHHOCTEH IpaKAaHWHA W pealiu3alliid ero IMpas,
NPEJCTAaBICHUEM O MaTEeMAaTUYECKHX OCHOBAaX (PYHKIMOHHPOBAHUS PA3IHYHBIX CTPYKTYP,
SBIICHUH, MPOLIETYp TPaKIAHCKOTO 0o0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
06CY)KI[€HI/IIO STHYCCKUX HpO6JICM, CBA3aHHBIX C HPAKTUYCCKHUM IIPUMCHCHUCM IIOCTI/I)KCHI/Iﬁ
HAyKH, OCO3HAHHEM BaKHOCTH MOPAJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YICHOTO;

3) TpyaoBOe BOCIUTAHHUE:

- YCTaHOBKOM Ha aKTUBHOE yYacCTHE B PEUICHUH MPAKTUYECKHUX 3a7ad MaTeMaTHYeCKOU
HaIPaBJIECHHOCTH, OCO3HAHMUEM BaXHOCTH MAaTEMAaTHYE€CKOTO 00pa30BaHUs Ha MPOTSKEHUU BCEU
JKU3HU ISl YCHEIIHON MPOQecCUOHANBHON NeATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHMEM WHIMBUAYAIbHONM TpaeKTOpUM 00pa3oBaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) screTHYecKoe BOCIIMTAHUE:

- CIIOCOOHOCTHIO K AMOLIMOHAILHOMY U ICTETUYECKOMY BOCHPUATHUIO MaTEMaTHYECKHX
00BEKTOB, 3aja4, PEIICHHH, PACCYK/ICHUM, YMEHUIO BUIETh MATEMAaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 MO3HAHUS:

- OpHUEHTaIlMel B IeATeIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUHBIX MPEICTaBICHHUHI 00
OCHOBHBIX 3aKOHOMCPHOCTAX PAa3BUTHUA UYCJIOBCKA, NPUPOJAbI H 06H1€CTBa, IIOHUMAaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl YelOBEYECKOW MeATeIbHOCTH, JTAllOB €€ Pa3BUTHS U
SHAYUMOCTH IJId pa3BUTUA HUBHUIIN3allWKU, OBJIAJICHUCM A3BIKOM MAaTCMATUKH U MaTeMaTUYECKOM
KyIbTYpOH Kak CpEICTBOM T[IO3HAHWS MHUpPA, OBIAJACHHEM MPOCTEHIIMMHU HABBIKAMHU
HCCJIEIOBATENLCKOM 1eATEIbHOCTH;

6) (pusuyeckoe Bocnutanue, GopMUPoOBaHHE KYJIbTYPHbI 310POBbS
U SMOLMOHAJILHOTO 0JIAroOnoIy4ns:

- TOTOBHOCTBIO MPUMEHATh MaTeMaTHUeCKHUe 3HAHHS B MHTEpPECax CBOETO 3/10POBbs,
BEJICHUS 37J0POBOTO 00pa3a >KM3HU (3I0pOBOE MUTAHHE, COATAHCUPOBAHHBIM PEKUM 3aHSATUH U
OTIIbIXa, peryispHas Qu3uyeckas aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MpU3HAHHEM CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JIPyroro 4YeJI0BeKa;

7) IKOJIOTHYECKOEe BOCIIHTAHUE:

- OpHeHTaHHefI Ha NOPHUMCHCHUC MATCMAaTHYCCKUX 3HAHUHI IJid pCHICHUSA 3ada4d B
00JacTH COXPAHHOCTH OKpYXKarolled cpedpl, IIAaHUPOBAaHUS TOCTYNKOB U OICHKH UX



BO3MOXHBIX IOCIEACTBUN ISl OKPY)KAIOLIEH cpelbl, OCO3HAHHEM TIJI00AIBHOTO XapakTepa
9KOJIOTMYECKHUX MPOOJIeM U IMyTel X peleHus;

8) amanTanusi K N3MEHSIIOIUMCS YCJTOBHSIM CONHATbHON W MPHPOTHOI Cpebl:

- TOTOBHOCTBIO K JIEHCTBHUSIM B YCIIOBUSIX HEONPEIECICHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMITETEHTHOCTH 4epe3 MPaKTHUECKYIO AEATEIbHOCTb, B TOM UYUCIIE YMEHHE YUYUTBHCS Y
IpYrux Jrofield, mpuodOperaTb B COBMECTHOH [1€ATEIbHOCTH HOBBIE 3HAHUS, HAaBBIKH U
KOMIIETEHIIMH U3 OIIbITA IPYTHX;

- HEOOXOAMMOCTHIO B (POPMHPOBAHUHU HOBBIX 3HAHHM, B TOM 4ucie (HOpMyIHpOBATH
WU, TOHSTHS, THIOTe3bl 00 OOBEKTax M SBICHUSX, B TOM YHCJIE paHee HEU3BECTHBIX,
0CO3HAaBaTh JePUIUTHI COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PA3BUTHE;

- CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CUTYallMI0, BOCIHPHUHHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMbIE PEIICHUS U
neicTBus, OpMyYIMPOBATh U OLIEHUBATh PUCKH U TOCIEACTBHS, (POPMUPOBATD OIIBIT.

MertanpeamMeTHble pe3yJibTaThI

ITo3HaBaTeIbHbIe YHHBepPCcAIbHbIE yueOHbIe AeiicTBUSA

Ba3oBble Jjornueckue aeicTBHA:

- BBISBJIATH U XapaKTepPU30BaTh CYHIECTBEHHBIC MPU3HAKA MAaTEMaTHUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATHSAMHU, (OPMYIUPOBATH  OMpEICNICHUs MOHSITHIA,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KJIAacCU(UKALMK, OCHOBAaHUA JUIsi 0000LIeHus u
CpPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

- BOCHPUHUMATH, (HOPMYIHPOBATH U MPEOOPa30BBIBATE CYKIACHUS: YTBEPAUTEIbHbIC U
OTpUIaTeNIbHbIC, EAMHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIE,

- BBIIBJIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W NPOTHBOPEYHS B
dakTax, NaHHBIX, HAOMIOJEHUSX W YTBEPXKICHUSX, IMPEANaratb KPUTEPHUH MJS BbISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

- JlefaTh BBIBOABI C UCIOJB30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

- pa30uparh [I0OKa3aTelnbCTBAa MATEMaTUYECKHX YTBEPXKACHHHM (MpsiMblE U  OT
IIPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECJIOXKHBIE JI0OKA3aTelIbCTBA MAaTEMaTHUECKUX
(bakToB, BBHICTpAaUBATh apryMEHTAIIMIO, IPUBOJUTh MPUMEPHI M KOHTPIIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE PacCyX/ICHUS;

- BbIOMpaTh cnoco0 pemeHus yueOHOH 3amauM (CpaBHUBaTh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMALUIMM C YYETOM CaMOCTOSITENIbHO —BBIJEIEHHBIX
KPUTEPHEB).

Ba3oBble uccienoBarenbckue 1eiCTBUS:

- HCHOJb30BaTh BOMPOCHI KaK MCCIEIOBATENbCKMM HHCTPYMEHT  I1O3HAHMS,
dbopMynupoBaTh BOINpPOCH], (UKCUPYIOIIKME MPOTUBOPEUUE, MPOOJIEMY, CaMOCTOSITEIBHO
yCTaHaBJIMBATh UCKOMOE U JIaHHOE, (POPMHUPOBATh TUIIOTE3Y, ApIYMEHTHPOBATh CBOIO MO3HIIHIO,
MHEHHE;

- IPOBOJUTH IO CaMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIIOXKHBIA SKCIIEPUMEHT,
HEOOJIbIIOE HCCIIEIOBAaHUE [0 YCTAaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa,
3aBHCUMOCTEI 0OBEKTOB MEXTy COOOI;

- CaMOCTOATENbHO (QopMynupoBaTh O000OIIEHHUS ¥ BBIBOABI 10 peE3yibTaTam
NPOBEIEHHOIO  HAOJIONEHUsS,, HUCCIEJAOBAaHMUs, OLIEHUBATh JOCTOBEPHOCTh  IOJYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB M 000OIIICHMIA;

- TPOTHO3MPOBATH BO3MOXKHOE pa3BUTHE TMpollecca, a TakXKe BBIIBUTATh
MIPEIITOI0KEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:

- BBIIBJISITh HEJOCTATOYHOCTH M M30BITOYHOCTH MH(OpPMAIINHU, JAHHBIX, HEOOXOJIMMBIX
JUIS peLIeHUs 3aj1au;

- BBIOMpATh, aHATTM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATh WHPOPMAIIUIO
pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

- BbIOMpaTh (opMy mpencTaBieHus HHPOPMAMU U WUIIOCTPUPOBATh pellaeMble
3aJauu CXeMaMH, AMarpaMMaMu, HHOHM rpadukoi 1 uX KOMOWHAIMSIMU;

- OLIEHUBATh HAJISKHOCTh HH()OPMAITUH TIO KPUTEPHUSIM, IPEIIOKEHHBIM YUUTEIIEM WIIH
c(OpMYITHPOBAHHBIM CAMOCTOSTENBHO.



KomMMyHHUKaTHBHBbIE YHHBepcalbHble y4eOHbIe qelicTBHA:

- BOCIIPUHUMATh U QOPMYIHPOBAThH CYKJIEHUSI B COOTBETCTBUH C YCIOBUSMHU U LEISIMU
oO0IIeHus], SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaTh IOSCHEHUS IO XOAY pEHIeHHs 3aJadd, KOMMEHTHUpPOBATh TMOJyYCHHBIN
pe3yJbTaT;

- B X0/1€ 00Cy>XJIeHus 3a[]aBaTh BOMPOCHI IO CYILIECTBY 00CYKIaeMON TEMbI, TPOOJIEMBI,
pemaeMoil 3a1auu, BBICKA3bIBATh WJIEHM, HALIEJIEHHbBIE HAa MOMCK PELIEHMsI, CONOCTaBISATh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYTHX YYaCTHUKOB JUanora, oOHapyXUBaTh Pa3IUyUe U CXOJICTBO
MO3HILINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

- IPEJCTABIISTh PE3yIbTaThl PEIICHUS 3a]aud, SKCIIEpUMEHTA, UCCIIECA0OBAHMSI, TIPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opMarT BBICTYIJICHHS C YY€TOM 3aJad MpPE3CHTAllMd |
0COOCHHOCTEH ayAUTOpHH;

- IIOHUMAaTh ¥ WCHOJb30BATH NMPEHMYILECTBA KOMAHIHOW M MHIMBUAYAJIBbHOW pabOTHI
IIPU PEIIeHNU yYeOHBIX MaTeMaTHUECKHUX 3a/1a4;

- IPUHUMATD 11€JIb COBMECTHOM JI€ATENbHOCTH, IIJITAHUPOBATh OPraHU3ALNI0 COBMECTHOM
paboThl, pacrpeAensaTh BUIbI padoOT, JOrOBapUBATHCS, OOCYKIATh MPOIECC U Pe3yNbTaT paboThl,
000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

- y4acTBOBaTh B TIpYNHOBBIX ¢opmax padboTel (0OCykaeHus, OOMEH MHEHHIMH,
MO3TOBBIE INTYPMBI W JIPyTHE), BBIOJIHATH CBOIO YacTh pPabOTBl M KOOPAMHHPOBATH CBOU
JEHCTBUS C IPYTUMU WiIEHAMHU KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOl MPOAYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM yYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHHBepPCaJbHbIEe yUeOHbIe AeiicTBUS

Camoopranu3anmusi:

-CaMOCTOSATEIbHO COCTaBIIATh IUIaH, AJITOPUTM pEUIeHHs 33Jayd (UM €ero 4acTh),
BBIOMPATH CIIOCOO pEIIeHUs] ¢ Y4eTOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4eTOM HOBOM HH(OPMAIIHH.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJIEKT:

- BJIaJIeTh crioco0aMu caMOMPOBEPKU, CAMOKOHTPOJIS MpoIecca U pe3ysibTaTa pelieHus
MaTeMaTHYECKOM 3aa49H;

- IPEABUJIETh TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEUICHUH 33]]a4H, BHOCHTH
KOPPEKTHBBl B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

- OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa I€ATEIbHOCTH OCTABICHHOMN 1I€JIN U YCIOBHSIM,
OOBSICHATh MPUYMHBI JOCTHXKEHUS UM HEAOCTHXKEHUS LIeJIN, HaXOJUTh OLIMOKY, aBaTh OLIEHKY
NpPUOOPETEHHOMY OIIBITY.

IIpeameTHbIe pe3yabTaThl

K xonmy oOyuenus B 7 kJjacce OOydarOIIMICS TOJYYUT CIAEAYIOIIME MPEIMETHBIE
pe3yJbTaThI:

Yucsia ¥ BBIYHCJIEHUS

- BbInoaHATh, codyerast yCTHbIE M MHCbMEHHbIE MTPUEMBI, apupMeTHUecKue NeHCTBUS C
palroHaIEHBIMU YHCIIaAMHU.

- HaxoauTth 3Ha4YeHHs YMCIOBBIX BBIPAXKEHUH, IPUMEHATh Pa3HOOOpa3HbIe CIOCOOBI U
NpUEMBbl BBIYUCIICHHS] 3HAYCHWH APOOHBIX BBIPAKEHUH, COJACPKAIIUX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

- Ilepexoguth OT onHOW (opMbl 3amucu uyuMcend K Apyroil (mpeoOpa3oBbIBATH
NECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B YacTHOCTH B
OECKOHEUYHYIO JIECATUUHYIO APOOb).

- CpaBHMBATh U YHOPSI0YHMBATH PAIIMIOHAIBHBIE YHCIIA.

- OKpyIJIATh YHCIIA.

- BbINONHATH NPUKUIKY M OLEHKY pe3ylbTaTa BBIYMCICHHUH, OLEHKY 3HaYeHUH
YHCIIOBBIX BBIPAKEHUH. BHIMONHATE TEHCTBHS CO CTETICHSMH C HATYPaJbHBIMHU TTOKA3aTEISIMU.

- [IpyuMeHATh NPU3HAKH IEIIMMOCTH, Pa3IoKeHNE Ha MHOXKHUTEIN HAaTYpaIbHBIX YHCEIL.

- Pemare mpakTHKO-OpHEHTHPOBAHHBIC 33a]a4, CBS3aHHBIC C OTHOUICHHEM BEIWYHH,
IPONOPLHUOHATIBHOCTHIO BETMUKH, IPOLIEHTaMH, HHTEPIPETUPOBATh PE3yIbTaThl pEIIeHUs 3a1a4
C YYETOM OTpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpuBaeMbIX OOBEKTOB.

Auredpanyeckue BbIpasKeHUs



- Hcnonb3oBare anreOpanyvecKkyid TEPMUHOJOTHIO U CHMBOJIUKY, HPUMEHSTH €€ B
Ipolecce OCBOCHUS y4eOHOro MaTepHaia.

- Haxoaute 3HaueHust OyKBEHHBIX BBIPXKEHUH MPH 3aJaHHBIX 3HAYCHUSAX ITEPEMEHHBIX.

- BpimonHATe mpeoOpa3oBaHUs LENOTO0 BBIPAKEHHsT B MHOTOWIEH IPHUBEICHUEM
NOJOOHBIX CIaraeMbIX, PACKPBHITHEM CKOOOK.

- BBINOMHATH YMHOXEHHE OJHOUWIEHAa Ha MHOTIOYIEH M MHOIOWIEHAa Ha MHOTOYJIEH,
OPUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

- Ocy1ecTBIATh pa3i0oKeHNe MHOTOWIEHOB HA MHOXKMTENIH C IIOMOLIbIO BEIHECEHHS 32
CKOOKM 0OIIer0 MHOXKHUTENS, TPYNIIMPOBKH CIaraeMbIX, IpUMEHEHHUs (HOpMyJ COKpaleHHOTO
YMHOXXEHHUS.

- Ilpumensats mpeoOpa3oBaHUS MHOTOWICHOB Uil PEUICHUS Pa3IMYHbIX 3aqad U3
MaTEMaTHKH, CMEXHBIX IIPEAMETOB, U3 PEaTbHOMN MPAKTHKH.

- Hcnons3oBaTh CBOWCTBAa CTEINEHEM C HATYpPAJIbHBIMM IOKA3aTEISIMM  JUIA
peoOpa30BaHuUs BBIPAKCHUH.

YpaBHeHusI 1 HEPaBEeHCTBA

- Pemate nuHeliHble ypaBHEHUs C OJHOM MEPEMEHHOM, IPUMEHsIs paBUila Iepexoia oT
UCXOJHOIO ypaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsATbh, SBISETCS M YUCIO KOPHEM
YpaBHEHHMS.

- [IpumensTh rpaduyeckre METOABI P PEIICHUH JTHHEHHBIX YPABHEHHUA U HX CHCTEM.

- IlogOupate npuMepsl nap 4YUCes, SBISIIOIUXCSA PEIIeHUEeM JIMHEHHOIo ypaBHEHHUs ¢
JBYMsI IEPEMEHHBIMHU.

- CTrpouth B KOOpAMHATHOH IUIOCKOCTH TIpauK JMHEHHOrO YpaBHEHHs C JBYMs
NEPEMEHHBIMH, TIOJIB3YACh TPAPUKOM, IPUBOIUTH IPHUMEPHI PEIICHUS] YPAaBHEHUSI.

- Pemartpb cucteMsl 1ByX JMHEHHBIX YpaBHEHHUI ¢ JByMs I€PEMEHHBIMH, B TOM UHUCIIE
rpadu4ecKy.

- CocTaBnATh M pelaTh JMHEHHOE ypaBHEHUE WM CUCTEMY JIMHEMHBIX ypaBHEHHMH IO
YCIIOBUIO 3a/layl, HWHTEPIPETHUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJayd IOJyYEHHBIN
pe3yibTar.

DOyHKIUH

- M3o0paxkaTb Ha KOOPIMHATHOM NPAMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpJMHAaTaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE NPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

- OTMeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJAUHATAM, CTPOUTH
rpaduku tuHeHHbIX GyHKuui. CTpouts rpaduk GyHKIMH y = [X|.

- OnuceiBaTh ¢ MOMOIIbIO (PYHKIIMH H3BECTHBIE 3aBUCHUMOCTH MEXIYy BEIMUYHMHAMU:
CKOPOCTb, BpEMs, PacCTOSHME, II€HA, KOJIMYECTBO, CTOMMOCTb, NPOU3BOJIUTEIBHOCTb, BpEMH,
00beM paboTHI.

- Haxoaute 3HaueHne QyHKIMM [0 3HAYEHUIO €€ apryMeHTa.

- [lonnmatp rpaduyeckuil crocod mnpeacTaBiIeHUs U aHalu3a HHPOpPMaIUH, N3BJIEKATh
U MHTEPIIPETUPOBATh HH(OPMAIIHIO U3 IPaUKOB peabHBIX MPOLIECCOB M 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 kijacce oOydarOIIMIICS TOJYYUT CIAEAYIOIIME MPEIMETHBIE
pE3yJIBTaTHI:

Yucna v BbIYMCICHUSA

- Mcnonb30BaTh HauanbHbIE MPEACTABIECHUS O MHOXKECTBE JEMCTBUTEIBHBIX YUCEN IJIS
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUH, HM300pa)xxaTh NEHCTBUTENIbHbIE YHCIIa TOYKAMHU Ha
KOOPJMHATHOU IIPSIMOM.

- IlpumeHATh MOHATHE apU(PMETUUYECKOTO KBaJIpPaTHOrO KOPHS, HaXOAUTh KBaJpaTHBIE
KOPHH, UCIIOJIb3Ys IPU HEOOXOAUMOCTH KAJIBKYJIATOP, BHIIOJIHATH TPeoOpa3oBaHus BIPAKEHHIH,
coJiepKalliX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

- Ucnonp3oBathk 3anmicy OONBIINX M MaJlbIX YHCEN C MOMOUIbIO JIECATUYHBIX ApoOeit u
creneHen yucina 10.

Auredpanyeckue BbIpasKeHUs

- [IpumMeHsATh MOHATHE CTENEHU C IIeJIbIM IOKa3aTesieM, BBINOJIHATh MpeoOpa3oBaHus
BBIPAXEHUI, COEPIKALUX CTEIIEHU C LIETIBIM [T0OKA3aTEIEM.

- BeImonHATE TOXIeCTBEHHBIE MPeoOpa30BaHUs pallMOHATbHBIX BbIPAXKEHHI HA OCHOBE
npaBuiI JeHCTBUN HAJl MHOTOUJICHAMH U alredpanyecKuMH JpoOsMu.



- PacknaapiBaTh KBaJpaTHbBIN TPEXWICH HA MHOXKHUTEIIU.

- IlpumensaTs npeoOpa3oBaHUS BBIPAKEHUM U1 pELICHHUsS pa3lIW4HbIX 3aJad U3
MaTEMaTUKH, CMEXHBIX IIPEMETOB, U3 PEATIbHON MTPAKTUKH.

YpaBHeHHsI M HEPABEHCTBA

- Pewate nuHeENHBbIE, KBaJpaTHbIE YpPAaBHEHUS U DPALMOHAIBHBIE YPAaBHEHMS,
CBOJAILLMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IByMs [IEPEMEHHBIMHU.

- IIpoBoguTe mpocreuine HCCIEAOBaHUS YPAaBHEHUN W CUCTEM YypaBHEHUH, B TOM
yucie ¢ IPUMEHEHUEM I'papuuecKuX MpeacTaBIeHui (YCTaHaBIMBaTh, UMEET JIU ypaBHEHHUE WU
CUCTEMA YPaBHEHMU PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

- IlepexoauThs OT ClIOBECHOM (OPMYIMPOBKH 3aJaudl K ee alreOpandeckod MoOJENu ¢
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHCTEMbl YypaBHEHUI, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 334U IOJy4YEHHBIN PE3YJIbTAaT.

- IlpuMeHATH CBOICTBA 4YMCIOBBIX HEPABEHCTB I CpPAaBHEHHUS, OLEHKH, pellaTh
JVHEWHbIE HEpPaBEHCTBA C OJHOW IEPEeMEHHOM W HX CHCTEMBbl, JaBaTh TIpadUUecKyro
WJUTFOCTPALIMIO MHOXKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUN

- Ilonumath W UCHONB30BATh (PYHKIMOHAIBHBIE TOHATHS U S3BIK (TEPMHUHBI,
CHUMBOJIMYECKHE 0003HAYEHUs), ONpENessATh 3HAaueHHWEe (QYHKLUMU IO 3HAUYEHUIO apryMeHTa,
OTIpeNIeNATh CBOWCTBA (PYHKIUH T10 €€ TpaduKy.

- CtpouTth rpaduku 351eMeHTapHbIX QYHKIMNA BUAA:
y=k/x, y=x2,y=x3, y=|[x|, y = VX, OIIICBIBATH CBOICTBA YHCIOBOI (yHKIMH 110 e¢ rpaduKy.

K koHiy oOydeHus B 9 Kiaacce oOydaroLIUiicss MOJYYHUT CIEAYIOUIME HpPEIMETHBIE
pe3yabTaThI:

Yuciia ¥ BbIYUCICHUSA

- CpaBHUBATh U yNOPSI0YMBATh PAl[MOHAJIBLHBIE U UPPALlMOHAIbHbBIE YHCIIA.

- Bomonssate apudmMernueckue 1eHCTBUS ¢ pallMOHATIbHBIMU YHCIAMH, COYETasl YCTHBIE
Y IIMCbMEHHbIE MIPUEMBI, BBIIIOIHATH BBIYUCIEHUS C UPPALlMOHATbHBIMU YHCIAMH.

- HaxomuTe 3HadyeHMsI cTeneHEl € LENbIMU IOKAa3aTeJIIMU W KOPHEH, BBIYUCIATH
3HAUEHUS YHCIIOBBIX BBIPAKEHUH.

- OKpyIisaTh ACUCTBUTEIBHBIE YKMCIIA, BBIIOIHATH IPUKUIKY PE3YJIbTaTa BBHIYUCICHUM,
OLICHKY YMCJIOBBIX BBIPQXKEHUH.

YpaBHeHHS U HEPABEHCTBA

- Pewath nuHeNHBIE W KBaJgpaTHbIE YPABHEHMS, YpAaBHEHHUS, CBOJAILIUECS K HUM,
npocTeime ApoOHO-PalMOHAIbHbIE YPaBHEHHUS.

- Pemate cuctembl IByX JMHEHHBIX ypaBHEHHWI C JBYMS NEPEMEHHBIMU U CUCTEMBI
JIByX YPaBHEHUH, B KOTOPBIX OJHO YPaBHEHHUE HE SIBIISETCS JINHEHHBIM.

- Pewate TekcTOBBIE 3a7auM anreOpaMyecKUM CHOCOOOM C MOMOILBIO COCTABIICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IIEPEMEHHBIMH.

- IIpoBoguTe mpocTeWlne HCCIEAOBaHUS YPAaBHEHUN W CUCTEM YpaBHEHUH, B TOM
qucie ¢ IpUMEHEHHeM rpaduueckux npecTaBieHuit (ycTaHaBiIMBaTh, MMEET JIU ypaBHEHHE WU
CUCTEMAa YpaBHEHMH pEIlIeHUs], €CIIU UMEET, TO CKOJIbKO, U IIpOYee).

- Pemath nMHelHBIE HEPAaBEHCTBA, KBAJpaTHbIE HEPaBEHCTBA, M300pakaTh pELICHHE
HEPaBEHCTB HA YUCJIOBOMU INPSMOM, 3aIIUCHIBATh PEIIEHUE C IIOMOLIBI0 CHMBOJIOB.

- Pewatp cucTeMBbl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PEUICHHE CHUCTEMbl HEPABEHCTB HA YHMCIIOBOM MPSMOI,
3aIUCBHIBATh PELICHUE C TIOMOILBI CUMBOJIOB.

- Mcnonp30BaTh HEPABEHCTBA TP PELIEHUN PA3IMYHBIX 3a/a4.

DOyHKIUH

- PacnosnaBare ¢QyHKIMM uU3ydeHHBIX BHAOB. [loka3piBaTh  CcXeMaTUYECKH
pacIoyio’keHre Ha KOOPJUHATHON TIOCKOCTH rpaukoB GyHKIMH BUAA:
y=kx,y=kx + b,y = kix,y = ax2 + bx + ¢, y = x3, y = Vx, y = ||, B 3aBuCHMOCTH OT 3HaUCHHi
K02(pPHILIMEHTOB, OMUCHIBATh CBOMCTBA (PYHKIIUH.

- CTpouTh U N300pakaTh cXeMaTHYeCKU rpaduKu KBaApaTUYHBIX (QYHKIUI, OUCHIBATD
CBOWCTBA KBaIpaTUYHBIX (DYHKIMIA MO UX rpadukam.

- Pacno3naBate kBagpaTtuyHylo GQYHKIUIO 10 ¢GopMylie, NPUBOAUTH MPUMEPHI
KBaJPAaTUYHBIX QYHKLUI U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.



Yuci10BbIE 10CJI€10BATEIBHOCTH U IPOrPecCHH

- Pacno3naBate apudmMeTHuecKkyr0o M TIE€OMETPUYECKYI0 IPOTPecCHH IpU Pa3HbIX
croco0ax 3aJaHusl.

- BBINOAHATE BBIUMCIIEHUS ¢ UCIOIb30BaHUEM (popMyit Ne-ro usieHa apudmMeTndeckoil u
r€OMETPUUYECKON TPOTPECCUM, CYMMBI ITEPBbIX Ne 4IECHOB.

- 300pakaTh 4IeHbl IOCIE10BATEIbHOCTH TOUKAMH Ha KOOPIMHATHOM IIIOCKOCTH.

- Pemare 3amauu, CBA3aHHBIE C YMCIOBBIMHU IIOCIIEIOBAaTEIBHOCTSAMU, B TOM YHCIE
3aJjauu U3 peaslbHON KU3HHU (C UCIOIb30BAHUEM KAJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTUI).

TemaTnuyeckoe MIIAHNPOBaAHUE

7 Riacce
HaumenoBanue pa3nennos u ‘ KommuectBo wacos | DnexTpoHHBIE (ITUPPOBEIC)
TEM MPOTPaMMBbI Beero | Kourpors |[TIpaxtu o0pa3oBaTeNbHbIC PECYPCHI
HBIC YeCcKHe
paboThl ||paboThI
1 |Uucnma w  BeUMCICHHA.| 25 1 bubnmoreka LHOK
ParinoHanbHbIC YKCIa https://m.edsoo0.ru/7f415b90
2 ||Anrebpanyeckue 27 1 bubnmnoreka [HOK
BBIPa)KECHUS https://m.edsoo.ru/7f415b90
3 |[YpaBHEHUS 1 HEPABEHCTBA 20 2 bubnnoreka HOK
https://m.edso0.ru/7f415b90
4 |[KoopauHatel u rTpaduku.| 24 1 bubnmnoreka HOK
OyHKIMK https://m.edsoo0.ru/7f415b90
5 |[[ToBTOpeHue 1 0600IICHNE 6 1 bubnmoreka LHOK
https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO| 102 6 0
UYACOB I10 [TPOTPAMME
8 KJ1ace
Ne [HaumenoBanue pasnenoB u KonnuecTBo 4acos ‘ OneKTpoHHBbIE (LIUPPOBLIE)
TI/TI||TeéM TIPOrpaMMBI Beero ||Kontpos |[[Ipaxtn o0pa3oBaTeNbHbIE PECYPChI
HBIE YecKue
paboTel ||paboThI
1l Uucma w  BBIUHCIICHHS. 15 bubnmmoreka [HOK
KBaznparHbie KOpHU https://m.edsoo.ru/7f417af8
2 |UYucma W BBIYMCIICHHS. 7 bubnuoreka HOK
Crenenb c TeJTbIM https://m.edsoo.ru/7f417af8
rokaszaresem
3 ||[AnreOpanueckue 5 1 bubnmoreka LHOK
BhIpaKeHUS.  KBampaTHbIH https://m.edsoo.ru/7f417af8
TpPEeXWICH
4 ||AnreOpandeckue 15 1 bubnuoteka HOK
BBIpPKEHUSI. https://m.edsoo.ru/7f417af8
Anrebpanyeckas 1poOb
5 |[YpaBHeHuss u HepaBeHcTBa.| 15 1 bubnuoteka HOK
KBaapaTHble ypaBHEHUS https://m.edsoo.ru/7f417af8
6 |[YpaBHeHus W HepaBeHCTBa.| 13 bubnuoteka LHOK
CucteMbl ypaBHEHHIHA https://m.edsoo.ru/7f417af8
7 ||[YpaBHeHust U HepaBeHcTBa.| 12 1 bubnuoreka [HOK
HepaBenctBa https://m.edso0.ru/7f417af8
8 H(DYHKHI/II/I. OCHOBHLIeH 5 H H HBI/I6J‘II/IOTeKa HOK‘
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Ne |[HaumeHOBaHME pa3/iesioB U KonnyecTBo vacos ‘ DnekTpoHHbIC (IU(PPOBLIE)
1/11||TeM MpOrpamMMbl Beero ||Kontposs [[Ipaxtn o0pa3oBaTenbHbIE PECyPChI
HbIE YecKue
paboThl ||paboThI
| HHOHSITI/ISI H H H H https://m.edsoo.ru/7f417af8 ‘
9 || ®ynkuuU. Yucnosbie 9 bubnuoreka [HOK
byHKIHN https://m.edsoo.ru/7f417af8
10 |IToBTOpeHue u 06001IIeHHE 6 1 bubnuoreka L[IOK
https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO| 102 5 0
UYACOB I10 [TPOTPAMME
9 kaacc
Ne || HaumeHoBaHue pa3ziesioB U KonnuectBo yacoB ‘ OnekTpoHHbIC (IU(PPOBLIE)
/i TEM TPOTPaMMBI Beero |[Kontponsh| ITpa o0pa3oBaTeNbHbIC PECYPCHI
bI€ pa0OTHI || KTH
4ecK
ue
pab
OTBI
1 |YUucna w  BBEIYUCIICHUS. 9 bubmuorexa [JOK
JleliCTBUTEIbHBIC YUCIIA https://m.edsoo.ru/7f419d08
2 |[YpaBHenusi u HepaBeHCTBa.| 14 1 bubnuorexa [JOK

CHCTeMaTHu3alus 3HaHUu!

YpaBHEeHHS c OIHOM https://m.edso0.ru/7f419d08
MEPEMEHHOM
3 |[YpaBHeHnus u HepaBeHcTBa.| 14 1 bubnuoreka [JOK
Cucrembl ypaBHCHU https://m.edsoo.ru/7f419d08
4 ||YpaBHeHHS W HepaBeHCTBa.| 16 2 bubnuotexa [JOK
HepasenctBa https://m.edsoo.ru/7f419d08
5 ||[DynKUIMK 16 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08
6 |[YucioBbie 15 1 bubnuotexa [JOK
[OCJIEIOBATEIHFHOCTH https://m.edso0.ru/7f419d08
7 |lloBropenue, o006oOmeHue,| 18 1 bubmuoreka [JOK

https://m.edso0.ru/7f419d08

OBILEE KOJIMYECTBO| 102
YACOB I10 [TIPOTPAMME

Yder nporpaMMbl BOCIIUTAHUS
npH pa3padoTke TeMATHYECKOI0 IVIAHNPOBAaHUS Y4eOHOI0 Kypca «Aaredpa»

JImanoctaeie YV /]
OTpaXKaroT
TOTOBHOCTH
o0OyJarmuxcs
PYKOBOJICTBOBATHCS
CHUCTEMOM
MO3UTHUBHBIX
IIEHHOCTHBIX
OpHEHTALNI u
pacuiipeHre  OIbITa

Onpenensercs B mpoliecce pa3padoTKu Dopmbl
CLIEHApHsI KaXKJI0I'0 ypoKa BOCIIUTBIBAIOIIUX
BocnuteiBaromuii Oo6pasoBarenbHble Y4EOHBIX 3aHATHH
MIOTEHIA AT TEXHOJIOTUU
COoIepIKaHusd

yueOHOro npeaMera
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JCATCIIBHOCTH Ha €€
OCHOBC M B Mponecce

peanuzanuu
OCHOBHBIX
HaInpaBJICHUH
BOCIIUTATEIbHON
JESITeIbHOCTH B
YaCTH:
rpak IaHCKOTO, Bocnurtanue IIpoekTHas Ponesas urpa.
NaTPUOTUIECKOTO IPaXXIaHCTBEHHOCTH | TEXHOJIOTHS, Curyanus:
BOCIUTAHUSA U TaTpuoTH3Ma Ha | KeHC-TeXHOJOTUU «Hayunas
(camoormpenenenue / | mpuMepax >KU3HU U koH(pepermms  XIX
NaTPUOTH3M, JESITEIIbHOCTH BEKa».
IPaXXAaHCTBEHHOCTb, | POCCUMCKUX YYEHBIX, - Obyuatomuecs
colabHas BHECIIUX  OOJIBIIION OepyT Ha cebst pou
COJIMJAPHOCTD) BKJIaJ] B pa3BUTHE W3BECTHBIX
anreopsl MaTeMaTUKOB u
IIPEJICTABIISIIOT CBOU
paboTel, 00CyXnas
UX 3HAa4YCHUE JUIS
HAyKH W Pa3BUTHUSA
oOuiecTBa
TPYZIOBOTO dopMupoBaHue TexHonornu «Anrebpa B
BOCIHUTAHMUS, HAyYHOM  KapTUHBI | MPOOIEMHOTO cTapramnax».
LEHHOCTU HAy4yHOIo | MHpa, BJIaJIeHUE | 00y4eHHUs, OOyuaronmecs
MO3HAHUS KYJIBTYpPOH, nH(}OpMaLIMOHHBIE, aHAITM3UPYIOT
(cMbICIOO0pa30BaHKe | CO3MAHHOW  BOKPYT | KPUTHUECKOTO yCTEUIHbIE TPUMEPBI
/ Tpya W TBOPYECTBO, | MpeaAMeTa MBIIICHHS CTapTaIoB, KOTOPBHIM
HayKa) MaTeMaTHKa. MIOMOTJIN
Yuutbcst  co3gaBaTh MaTeMaTU4eCcKue
YCIOBUS pacueTsl u
MIPOSIBJICHUS, TIOMCKA, anredpandecKue
oOMeHa,  OTKPBITHS MOJIEIH TUTST
CMBICJIOB JIOCTHIKEHUS
00yyaromuMucs ycmexa; — U3y4arorT,
KaK TPyA M HAay4dHOE
MBIIJICHUE TPUBENN
K peaTbHBIM
pe3ynbTaTam
JlyXOBHO- Bocnuranue 3nopoBbecOeperamy | « IKo-MaTeMaTHKA.
HPAaBCTBEHHOTO, HKOJIOTMYECKOTO e, [TpoBeneHue UTpsl, B
HKOJIOTUYECKOTO CO3HaHMS, neJaroruka KOTOpOi
¢duznyeckoro OTBETCTBEHHOE COTpPYJHUYECTBA oOyuaromuecs
BOCTIUTAHHSI, OTHOIIIEHHE K CBOEMY peraoT 3a/1a4H,
dbopMupoBaHus 3JI0POBBIO, CBSI3aHHbIE c
KYJIBTYPBI 3I0POBbS U | TOTPEOHOCTH B HKOJIOTHYECKUMU
HYMOIMOHATBHOTO AKTUBHOM u BOTIPOCaMH,
Oaronoiay4us, 3I0pOBOM oOpaze UCIIOJIB3YS
JTUYHOCTHBIC KU3HU, OTKa3z OT anredOpanveckue
pE3yIbTaThI, BPEIHBIX MIPUBBIYECK YpaBHEHUS,
obecreunBaronue Harpumep,
aJanTanuLo BBIUUCIICHUE YPOBHS
obOydJaromerocs K 3arpsi3HEHUS 1703051
W3MEHSIOIIUMCS COCTaBJIEHUE
YCIIOBHSM 3¢ (HeKTUBHOTO
COLIMATTLHOM " TJIaHa 1o




MIPUPOAHON Cpeibl,

nepepadoTKe

(HpaBCTBEHHO- OTXOJ0B
STUYECKast
OpHUEHTaIMA /
npupoa,
4eJI0BEYECTBO,
3I0POBBIN obpas
JKU3HH)
Moaynu nporpaMmmbl BocnuTeiBaronuit OO6pa3zoBaTenbHbIC Dopmbl
BOCIIUTAHUS MOTEHIHA TEXHOJIOTHH BOCITUTHIBAIOIIHNX
coJiepKaHus yueOHBIX 3aHATUI
y4eOHOro npeaMera
[Tpodunaktuka u | DopmMupoBaHue 3nopoBnecOeperatomu | [IpoektHas pabota
0€30MacHOCTb COLIMAJIBHO e, «['pynnoBoe
01100psieMoro neJaroruka pelieHue
IIOBE/ICHUS, COTPYJHUYECTBA MaTeMaTHYECKON
pa3BUTHE HaBBIKOB 3aauny.
camopedIIeKCHH, OOyuarommuecs
CaMOKOHTPOJI, pabotator B
YCTOMYHUBOCTH K rpymnmnax HaJ
HEraTUBHBIM CJIOKHOM  3ajayei,
BO3JICHCTBUSM, rI¢ KaXAbld 4YJICH
rpyNIoBoMy TpyHIbI BHOCHT
JIABJICHUIO cBOIl BKiax. OITo
pa3BUBAae€T HaBBIKU
COTpyJIHUYECTBA W
OpaTOPCKOTO
MacTepCTBa, a
TaKxKe MOMOTaeT
MPOTUBOCTOATH
IPyNIoBOMY
JaBJICHHUIO,  KOTrja
YJICHBI TPYIIIBI
paboTalOT  BMeEcCTe
IS JOCTHXKEHUS
oOuieil nemu
ConuanbHoe Bocrnuranue TexHonoruu WHpopmannoHHBbIH
napTHEPCTBO oOyyaromuxcs, MPOOJIEMHOTO IIPOEKT:
HalleJIEHHBIX Ha | oOyueHwus, «Maremaruka B
npeoOpa3oBaHue MH(}OpPMaLIMOHHBIE, COITHATBHBIX
OKpPYXKaroIIero KPUTHUYECKOTO MeIuay.
coruyma, MBIIIJIEHUS, Oo6yuatomuecs
MO3UTUBHOE neJaroruka UCCIEAYIOT, Kak
BO3/ICHICTBUE Ha | COTPYJIHUYECTBA, MaTeMaTH4ecKue
COLIMATIBHOE TYMaHHO-TUYHOCTHAS | aJITOPUTMBbI
OKpYXKEHHUE texnosorust III.  A. | ympaBustor
AMOHOIIBUIN COIMAIbHBIMU
ceTsiMU  (HampuMmep,
anroputmsel).  OHH
MOTYT CO37aTh CBOIO
CTpaTeruto 1o
MMO3UTUBHOMY
MCII0JIb30BaHUIO

CouaJIbHbIX ME€aua,
ONrpasiAChb Ha




pe3yNbTaThl

MaTEeMaTHYECKOTO
aHaym3a
[Tpodopuenrarus [Tpodeccuonanshoe | [IpoexTHas Ponesas urpa:
CaMOONpEENIeHUEe, | TEeXHOJIOTHS, Kelic- | «MaTtemMaTHKu u
MO3UTUBHBIA B3TJIS] | TEXHOJIOTHH, OM3HECMEHBD.
Ha TPy MOJyJIbHAs Obyuaromuecs
TEXHOJIOTHS, JENATCS HA TPYIIIBI:
TEXHOJIOTHS olHa rpymnma -
CMEIIaHHOTO «MaTeMaTHKN»,
o0ydeHus KOTOpBIC
pa3pabaThIBarOT
MaTEeMaTHYECKYIO
MO/IEITb JUTST
Ou3Heca, BTOpas -
«OHM3HECMEHEI»,

KOTOPbIE PEaIn3yIOT
3Ty  MOJEIb  Ha
IIPAKTHKE.

Y4YaCTHUKM  WIpPHI
yuyaTrcst paboTtaTth B

KOMaHC u
IIOHUMMaAroT, Kak
MaréMaTnuka

[OMOraeT  pelarhb
peasibHBIC  OM3HEC-
3a71a4yu

B ¢denepanpHbiX W peruoHanIbHBIX MPOIENYypax OLEHKH KauecTBa OOpa30BaHUS

HCIIOJIB3YCTCA

nepedyeHb (Koau(dukaTop) paclpefesieHHBIX [0 KjaccaMm IMPOBEPSEMBbIX

TpeOoBaHUIl K pe3ynpTaTaM OCBOCHHUS OCHOBHOU 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
00111ero 00pa3oBaHUs U HIEMEHTOB COJEP>KaHMsI TI0O MaTEMaTHKeE.

IIpoBepsiemble TPeOOBaHUSA K Pe3y/1bTATaM OCBOECHHSI OCHOBHOM
o0pa3oBare/bHOM nMporpammsl (7 KJacc)

Kog ITpoBepsieMble IpeAMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
MIPOBEPSIEMO MpOrpaMMbl OCHOBHOT'O 0011IeT0 00pa3oBaHus
ro
pe3ynbraTta
1 Yucna v BBIYUCTICHUS
1.1 BbimonHATe, coderas YCTHbIE M TNHCbMEHHBIE NPUEMBI, apupMETHUYECKHE
NENCTBUS C palliOHAIbHBIMU YHUCIaMH
1.2 HaxoauTe 3HaueHWs YHUCIOBBIX BBIPAKEHUH, MPUMEHATh pPa3HOOOpa3HbIE
CHOCOOBI U MTPUEMBI BBIUMCICHHS 3HAUEHUN TPOOHBIX BBIPAXKEHUM, COAEpIKALIUX
OOBIKHOBEHHBIE U JAECATUYHBIE APOOH
1.3 [lepexonute OT OgHOW (OpPMBI 3amucU yucen K Apyroil (mpeodpazoBbIBAThH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUUYHYIO APOOb)
14 CpaBHUBaTh U YHIOPSAJOYMBATH PAllMOHAJIbHbIE YUCIIA




1.5

OxpyrisrTh uncia

1.6 BBINONMHATE NPUKUAKY M OLEHKY pe3yibTaTa BBIYUCICHUM, OLCHKY 3HA4CHUM
YHCJIOBBIX BBIPAKEHUH. BBINOIHATE NEHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMHU
[10KAa3aTeIsIMU

1.7 [IpuMeHATh NpPU3HAKK ACIUMOCTH, Pa3jIOKEHUE HAa MHOXKUTENIM HATypalbHBIX
qucel

1.8 Pemarp mNpakTUKO-OPUEHTHPOBAHHBIE 3aJa4ud, CBS3aHHBIE C OTHOLIECHUEM
BEJIMYMH, IPONOPLHUOHAIBHOCTHIO BEIUYMH, NPOLIEHTAMH, MHTEPIPETUPOBATH
pe3yJIbTaThl PEUICHMs 3a7a4 C Y4€TOM OTPaHUYEHUN, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 00BEKTOB

2 AnrebpanyuecKue BHIPAKCHHS

2.1 Mcnonb30Bath anredpandyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATh €€ B
IIPOLIECCE OCBOEHMS Y4eOHOT0 MaTepualia

2.2 Haxonute 3HaueHus OyKBEHHBIX BBIPOKEHHH INpU 3aJaHHBIX 3HAUYEHUSX
IIEPEMEHHBIX

2.3 BeimonuATe npeoOpa3oBaHusi LEIOr0 BBIPAXKEHHUS B MHOTOWIEH MPUBEICHUEM
MIOJI00HBIX CJIaraéMbIX, paCKphITHEM CKOOOK

2.4 BbINONMHATE yMHOXKEHHE OJIHOYJIEHA HAa MHOIOWIEH U MHOrOYjIeHa Ha
MHOTOYJIEH, TPUMEHATH (POPMYJIbI KBaJIpaTa CyMMbI U KBajipaTa pa3HOCTH

2.5 OcCylIecTBIATh Pa3lIoKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C IOMOILBIO
BbIHECEHHMsSI 3a CKOOKM OOIIEero MHOXMWTENs, TPYHIUPOBKH —CJaraeMblx,
npuUMeHEeHHs (HOPMYJIT COKPALICHHOTO YMHOXEHUS

2.6 [TpumMeHsaTH MpeoOpazoBaHKsi MHOTOUWICHOB JJISl PEIICHUS Pa3IUYHbIX 33734 U3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEaIbHOM NMPaKTUKH

2.7 Hcnonp30BaTh CBOMCTBA CTENEHEM € HATypaJbHBIMHM IIOKa3aTelsIMU U
npeoOpa3oBaHMs BIPAKEHUN

3 VYpaBHeHUs 1 HEpaBEHCTBA

3.1 Pemarp nuHElHBIE ypaBHEHUS C OIHOW IIEPEMEHHOH, NPUMEHSS IpaBuia
nepexosia OT HCXOJHOTO YypaBHEHUS K paBHOCWIbHOMY eMmy. IlpoBepsTs,
SBJIAETCS JIM YUCIIO KOPHEM YpaBHEHUS

3.2 [IpumensTh rpaguueckrie METOAbl IPU PEIICHUU JUHEWHBIX YpPaBHEHUH U HX
CUCTEM

3.3 [TonObupath mnpuUMeEpbl Map YHCEN, SBIAIONUXCA PpEHIEHUEM JHHEHHOTro
YpaBHEHHUSI C ABYMs [IEPEMEHHBIMU

3.4 CtpouTh B KOOPAMHATHON IMJIOCKOCTU IpauK JIMHEHHOTO ypaBHEHHS C ABYMS
MIEPEMEHHBIMH;  MOJB3YSICh TIpa@UKOM, MPUBOJIUTH MPUMEPHI  pPELICHUS
YpaBHEHUs

3.5 Pemarp cucrembl OBYyX JMHEMHBIX YpaBHEHUH C JIByMSI IIEPEMEHHBIMH, B TOM

qucie rpadpuuecku




3.6

CocraBnare M pewmarb JHUHEWHOE YpaBHEHUE WIM CHCTEMY JIMHEMHBIX
YPaBHEHUN 10 YCIOBUIO 3a7a4d, HWHTEPIPETHUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4y MOJTy4YCHHBIN pe3ynbTaT

4 Koopaunats! u rpapuku. OyHkinuu
4.1 N306paxaTh Ha KOOPJUHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIWE 3a/JIaHHBIM
KOOpJAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3allUChIBATh YMCIIOBBIE IPOMEKYTKH
Ha anreOpanyvecKkoM si3bIKe
4.2 OTmeuaTs B KOOPAMHATHOM IJIOCKOCTH TOUYKH 110 3a/1aHHBIM KOOPAWHATaM
4.3 Crpourts rpaduku nuHeHHBIX QyHKINNA. CTpOUTh rpaduK GYHKIUHN Y = [X|
4.4 OnuceiBaTh ¢ NOMOUIbIO (YHKIUN HM3BECTHBIE 3aBHUCHUMOCTH  MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMs, PacCTOSHUE, LIEHY, KOJUYECTBO, CTOMUMOCTD,
MIPOU3BOIUTENILHOCTD, BpeMsi, 00beM padOThI
4.5 HaxoauTe 3HaueHmne QyHKIMH 1O 3HAYCHHUIO €€ apryMeHTa
4.6 [Tonumarp rpaduyeckuid crmoco® MPEeACTaBICHUS W aHaiu3a HHGOPMAIIUH,
W3BJICKAaTh ¥ HMHTEPIPETUPOBATh HMHPOPMALMIO U3 TpadUKOB peaTbHBIX
MIPOLIECCOB U 3aBUCHUMOCTEM
IIpoBepsiemble 3/1eMeHTHI coaep:kanus (7 Kiaacc)
Kon [IpoBepsieMblii 37I€MEHT COJIep>KaHuUs
1 Yucna v BBIYUCICHUS
11 HpoOu OOBIKHOBEHHBIE M JECATHYHBIE, TEPEXOJ OT OIHOW (OPMBI 3aAMKUCH
npobeit k npyroil. IloHsATHe palnMOHAIBHOIO 4YHCA, 3alUCh, CPaBHEHHE,
yIOPSA0YMBaHUE PALlMOHATIBHBIX YHCEI
1.2 Apudmernueckue AENUCTBUSA C pallMOHAIbHBIMHU 4MciamMu. Pemenue 3agau w3
peanbHOM MPAaKTUKK HA YaCTH, HA JPOoOH
1.3 CreneHb ¢ HaTypaJbHBIM TIOKa3aTelieM: OMNpeeieHue, MpeoOpa3oBaHue
BBIpa)KEHUI1 Ha OCHOBE OIpEIeIeHNs, 3aUCh OOJIBIINX YUCEel
14 [TporneHTsI, 3amUCh MPOLEHTOB B BUJE APOOH U JpoOU B BUAE MPOLEHTOB. Tpu
OCHOBHBI€ 3a/1a4Ml Ha MIPOLIEHTHI, PELIEHUE 33/1a4 U3 PeaJIbHOU MPAKTUKU
1.5 [TpuMeHeHre IPU3HAKOB IEIMMOCTH, Pa3JI0KEHUE Ha MHOXKHUTEIN HAaTypaJbHbIX
yuce
1.6 PeanpHble  3aBHCHMOCTH, B TOM  4HCIEe TIpsMas ©  OOparHas
IPONOPLUOHAIIBHOCTH
2 Anrebpanyeckue BbIpaXeHHs
2.1 IlepemeHHBIE, YKMCIIOBOE 3HAYEHHE BBIPAKECHHS C NEpeMeHHOU. JlomycTumele
3HAYEHUS IEPEMEHHBIX
2.2 [IpencraBieHre 3aBUCHUMOCTH MEXAY BeJIWYMHAMH B BUAE (HOPMYIIBIL.

Brruucnenus no ¢popmynam




2.3

[IpeoOpazoBanre OYKBEHHBIX BBIPAKEHUMN, TOXKIECTBEHHO PABHBIE BHIPAXKEHU S

2.4 CBolicTBa CTENEHU C HATYPaJIbHBIM [10Ka3aTEIEM
2.5 OnpHowieHbl W MHOrowieHbl. CreneHb MHorowicHa. CIIO)KeHUE, BBIYHTAHHC,
YMHO>KE€HHE MHOTOYIEHOB
2.6 @opMyiIbl COKpAIIEHHOIO YMHOXEHHS: KBaJpaT CyMMbI M KBaJapaT pPa3HOCTH.
®dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOIO4JIEHOB HA MHOXKHUTEIH
3 YpaBHeHus
3.1 VYpaBHeHUe, KOpPEHb YpaBHEHHWs, IMpaBHia NpeoOpa3oBaHUS ypaBHEHHS,
PABHOCHJIBHOCTb YPaBHEHUI
3.2 JluHeitHoe ypaBHEHHME C OJHOM MEPEeMEHHOW, 4YHCIO KOpPHEH JIMHEWHOro
YPaBHEHUs, PEILICHNUE JIMHEHHBIX YPABHEHUN
3.3 CocraBieHue ypaBHEHHUI IO YCIOBHUIO 3a/1aud. PelieHune TEKCTOBBIX 3a/1ad C
IIOMOIIBIO YPABHEHUI
3.4 JluneliHOE ypaBHEHHUE C IBYMS IIEPEMEHHBIMH U €T0 Irpaduk
3.5 Cucrema JIByX JMHEHHBIX YpaBHEHUH ¢ JBYyMs IepeMeHHbIMU. Pelienue cucrem
ypaBHEHUH crocoOoM MoACTaHOBKU. IIpumepsl pemieHus TEKCTOBBIX 3aj1ad C
IIOMOILBIO CUCTEM YPABHEHUIN
4 Koopaunats! u rpaduku. OyHKIIMN
4.1 Koopannaara To4kM Ha IpsIMOM
4.2 Hucnossle poMexkyTKkH. PaccrosHue Mexay ABYyMS TOYKAMH KOOPJAMHATHOMN
IpsAMOit
4.3 [TpsimoyronbHast cucrtema koopauHat, ocu Ox m Oy. AOcuucca u opauHaTa
TOYKHM Ha KOOPJUHATHOM TIOCKOCTH
4.4 [Tpumepsl rpadukoB, 3amaHHBIX (opMmyrtamu. UTeHHe TpapUKOB peanTbHbBIX
3aBUCHMOCTEN
4.5 [Tonstue pynxuun. I'papux Gpynkiun. CoiicTBa pyHKIMN
4.6 Jluneiinas @ynkuus, ee rpaduk. I'padux yHKmm y = [X|
4.7 ['padmyeckoe penieHue JIMHENHBIX YPaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUN
IIpoBepsiemble TpeGOBaHUSA K pe3y/1bTaTaM 0CBOEHHMS OCHOBHOM
o0pa3oBaTeIbHOM NporpamMmmel 8 Kiacca
Kon ITpoBepsieMble IpeAMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
MIPOBEPSIEMO MPOTrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus
ro
pe3ynbTara
1 Yucna v BIYUCTICHUS
1.1 Hcnonp30BaTh HayvajabHbBIE NPEICTABICHHUS O MHOXKECTBE JAEHCTBUTEIBHBIX




qyucen UL  CPaBHEHMs, OKPYIJICHMS W BBIUMCIEHHUH, M300paxarh
JEHCTBUTEIIbHBIE YHCIIA TOYKAMU HA KOOPIAUHATHOMN IIPSIMOU

1.2

[IpuMeHsATh NOHATHE apU(PMETHUECKOr0 KBAJpPAaTHOIO KOPHSA, HAaXOJUTh
KBaJpaTHbIE KOPHH, MCIIOJIb3Ysl IPU HEOOXOAUMOCTH KaJbKYJISATOP, BHIIOIHATH
peoOpa3oBaHusl BBIPAXKEHUH, COAEp)KALIMX KBaJpaTHbIE KOPHHU, HCIIOJIb3YS
CBOMCTBA KOpHEH

1.3

Hcnonp3oBare 3amucu OOJBIIMX M MAJIBIX YUCEN C IOMOIIBIO JECITUYHBIX
npobeit u creneHelt uncna 10

Anrebpanyeckue BbIpaXXEHUS

2.1

[IpuMmeHsTh TOHATHE CTENEHU C  LeJbIM  [OKa3aTeleM, BBINOIHSITDH
peoOpa3oBaHUs BRIPAKEHUH, COAEPKAIINX CTEIICHU C LIEIBIM MTOKa3aTeIeM

2.2

BBINONHATE TOXIECTBEHHBIE MPEOOpPa30BaHMsl PALMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE TIPaBUJI ICHCTBUI HAJl MHOTOWICHAMH U alreOpandecKuMu Ipo0sMu

2.3

PacknanpiBaTh KBa,Z[paTHBIﬁ TPCXUWICH Ha MHOXHTCIIN

2.4

[IpumensTh peoOpa3oBaHUsl BBIPAKEHUHN Ui pELICHUs Pa3IMYHbIX 3a7ad U3
MAaTE€MaTHUKHU, CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IPAKTUKH

YPaBHeHI/IH H HCPABCHCTBA

3.1

Pemate nMHENHBIE, KBaApaTHBIC YPAaBHEHUS M PalHOHAJIbHBIE YpPaBHEHMS,
CBOJAIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C IBYMs IIEPEMEHHBIMU

3.2

[IpoBOoNTH IpOCTENIINE UCCIIENOBAHNS YPABHEHUHN U CUCTEM YPaBHEHHUM, B TOM
qucie ¢ IpUMEeHEeHHeM I'paduuecKux MpeacTaBieHuil (ycTaHaBiIMBaTh, UMEET JIU
YpPaBHEHUE WJIM CHCTEMa YpPaBHEHUM pEUICHUs, €CIU HMEET, TO CKOJIBKO, M
npoyee)

3.3

[lepexonuth OT cnoBecHOM (OPMYJIUPOBKU 3ajaud K €€ anredpandyeckoi
MOJEIIM C TIOMOUIBIO COCTABJICHHUS YPaBHEHHUS WM CHCTEMBbl ypaBHEHUH,
WHTEPIPETUPOBAT B COOTBETCTBUM C KOHTEKCTOM 3a/1auyd  TOJYYEHHBIN
pe3yabTaT

3.4

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB I CPAaBHEHUS, OLIEHKH, PEIlaTh
JINHEHbIE HEPaBEHCTBA C OJHOM IIEPEMEHHOM W UX CHUCTEMbI, JaBaTh
rpad@UyYecKyr0 WILTIOCTPAIIMI0 MHOXECTBA PEUICHHH HEpPaBEHCTBA, CHCTEMBI
HEpPABEHCTB

OyHKIUU

4.1

[lonumatrs M HCMONB30BATHh (PYHKUIMOHAIBHBIE TOHATUS U S3bIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAuEHUs), ONpPEENATh 3HauUeHHe (YHKIMU MO 3HAUYEHUIO
apryMeHTa, OIpeesaTh CBOWCTBA QYHKIUU 10 €€ rpapuKy

4.2

Crpouts rpaduxu 3nemMeHTapHbIX GyHKUUN Buaa: Y = X y=x%y=x3y=|
OIMCHIBATh CBOMCTBA YMCIOBON (DYHKIIUH 10 €€ TpapuKy

IIpoBepsiemble 3J1eMeHTHI coaepkanus (8 Kiacc)




Kon

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

1 Hucna 1 BBIYUCICHUS
1.1 KBagpatHbiii kopeHb H3 uucna. llonste 00 uppanMOHAIBHOM YHCIIE.
JlecaTHUHBIE TPUOIIMKESHUS UPPALMOHATIBHBIX YHCEI
1.2 CpoiicTBa apu(MeTHUECKUX KBaJIpaTHbIX KOPHEH U MX IMPUMEHEHUE K
MpeoOpPa30BaHUI0 YHUCIIOBBIX BBIPAKCHHIA W BBIYUCICHUSM. JleHCTBUTEIBHBIC
qucia
1.3 CreneHsb ¢ 11ebIM IOKa3aTesleM U ee cBoicTBa. CTaHAapTHAs 3alKCh YHcia
2 Anrebpanyeckue BbIpaKESHUs
2.1 KBagpaTHblil TpexuiieH, pa3iokeHUe KBaJpaTHOrO TPEXUICHa Ha MHOKHUTEIH
2.2 Anrebpanueckast 1podb. OCHOBHOE CBOWCTBO anredpanyeckon Apoou
2.3 CnosxeHue, BBIYMTaHUE, YMHOXKEHUE, JIEJICHUE alre0panyeckux 1pooeit
24 PanrioHansHbIC BRIpaKEHUS U UX TIPE0Opa3oBaHUE
3 YpaBHEHUS U HEPABEHCTBA
3.1 KBagpatHoe ypaBHeHue, (opMyia KOpHEH KBaJIpaTHOro ypaBHEHMs. Teopema
Buera
3.2 Pemienue ypaBHeHMil, CBOOAIIUXCA K JUHEWHBIM U KBAJIPATHBIM
3.3 [Ipocreiimme qpoO6HO-palliOHANILHBIE YPaBHEHUS
3.4 I'paduueckas MHTEpHIpeTanus ypaBHEHUH C JBYMsI TIEPEMEHHBIMH W CHCTEM
JUHEWHBIX ypaBHEHUH ¢ JByMs INepeMeHHbIMU. [IpuMepbl perieHus cuctem
HEJIMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU
3.5 Pemienue TekcTOBBIX 3a/au allreOpandeckuM crocoOom
3.6 YucaoBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuHelHble HEpaBEHCTBA C OJHON MEPEMEHHOMN
3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 OyHKIMH
4.1 [Tonstue dynknuu. O6nacTe OnpenesaeHus 1 MHOXKECTBO 3HAYEHHH (YHKIUH.
CrniocoOb1 3a1anust pyHKIHIA
4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GYHKINU 110 €€ TpapuKy
4.3 [Ipumeps! rpadukoB YHKIIHMA, OTpaXkKaroIUX pealbHble IPOLECCH
4.4 OyHKIIUM, ONMCHIBAIOIIME TPSAMYI0 M OOpaTHyI0 HIpPONOPLHUOHATIBHBIE




3aBUCUMOCTH, UX I'pauKu

4.5 OyHKIUU y = X2, y= X3

4.6 OyHkImn Y = Jx Y =X

4.7 I'paduueckoe pereHue ypaBHEHUH U CUCTEM YPaBHCHHM
IIpoBepsiemble TPeOOBaHUSA K pe3y/1bTaTaM 0CBOCHHMS OCHOBHOM

oOpa3oBaTte/ibHOI nporpamMmmsl (9 kJace)

Kon [TpoBepsieMble IpeAMETHBIEC PE3YIIbTATHl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON

IIPOBEPSIEMO MIPOrpaMMbl OCHOBHOI'O 00IIIEr0 00pa30BaHUs
ro

pe3yinbTara
1 Hucna u BIYUCTICHUS

1.1 CpaBHUBaTh U YIOPSAJOYMBATH PALIMOHAIIBHBIE U UPPALIMOHATILHBIC YK CIIa

1.2 BemmonsaTe apupmeTnyeckne ACUCTBUS C PAMOHAIBHBIMH YHCIAMH, COYETast
YCTHBIE U TUCHbMEHHBIE MPUEMBI, BBIIIOJIHATh BBHIUMCICHHS C UPPALIMOHATBHBIMU
quclaMu

1.3 HaxoauTh 3Ha4YeHMsI cTeneHel ¢ LEeIbIMU MTOKA3aTelsIMU U KOPHEH, BBIUUCIITH
3HAYEHUS YHCIOBBIX BBIPAKEHUI

14 OxkpyryisiTh  JI€HCTBUTENIbHBIE YHWCJIA, BBIIOJHATh NPUKHUAKY pe3yJbTaTa
BBIUHCIICHHH, OI[CHKY YMCIIOBBIX BBIPAKECHUI

2 VYpaBHeHMs U HEPABEHCTBA

2.1 Pemiate nuHelHbIE U KBaJpaTHbIE YPaBHEHHUS, YPABHEHHUSI, CBOJSIIMECS K HUM,
MpoCTeHIne TpoOHO-paAMOHATIBHBIC YPaBHEHUS

2.2 Pemarp cucreMbl IBYX JMHEHHBIX YpaBHEHUHW C JBYMs IE€PEMEHHBIMU U
CUCTEMBI JIByX YPAaBHEHHI, B KOTOPHIX OJHO YPaBHEHUE HE SIBISAETCA JIMHEWHBIM

2.3 Pemate TekcTOBBIe 3amauu  anreOpavuecKuM  CIOCOOOM C  TIOMOIIBIO
COCTABJICHUS] YPABHEHHMSI WJIM CUCTEMBI ABYX YPaBHEHUH C ABYMsI IEPEMEHHBIMU

2.4 [IpoBoNTH pOCTENIINE UCCIIENOBAHNS YPABHEHUHN U CHCTEM YPaBHEHHUM, B TOM
qyuciae C  IpPUMEHEHHeM  TIpaHUuecKux  MpeacTaBlIeHUN  (Hampumep,
YCTaHABIIMBATh, UMEET JIM YpaBHEHHE WJIM CUCTEMa YpaBHEHHUI pelIeHUs, eclu
HMEET, TO CKOJIBKO)

2.5 Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HW300paxaTh
pellleHrne HEPaBeHCTB Ha YMCIOBOM MPSMOM, 3alKMChIBaTh PEUICHHE C MTOMOIIbIO
CHUMBOJIOB

2.6 Pemarb cuctembl JTMHEHHBIX HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUAIOIINE
KBaJpaTHOE HEPaBEHCTBO, H300pa)kaTb pEIIEHHE CHUCTEeMbl HEpPaBEHCTB Ha
YHUCJIOBOM MPSIMOM, 3aIIMChIBATh PEIICHHE C TOMOIIBIO CHMBOJIOB

2.7 Hcnonb30BaTh HEpAaBEHCTBA MPU PEIICHUH PA3IUYHBIX 3a/1a4




OyHKIUU

3.1

Pacnos3nasats Q)YHKI_[I/II/I HN3YUCHHBIX BHUIOB. IToka3pIBaTh CcXEeMaTHYECKU
pacroIoKeHNuEe Ha KOOPAMHATHON TUIOCKOCTH TpadukoB GyHKIMN Buaa: y = kx,

y = kx + b, y=;, y = ax’> + bXx + c B 3aBHCHMOCTH OT 3HAUYCHHIl
KO3 (HUIUEHTOB, ONUCHIBATh CBOMCTBA (DyHKIIUN

3.2

Iloka3eiBaTh CXEMaTHYECKH pacIoJIOKCHUE Ha KOOpI[PIH&THOfI IIJIOCKOCTHU

rpadukoB QpyHKUMN Buga Y = Jx , ¥ = [X| 1 onuchIBaTh cBOMCTBA (DYHKIIMI

3.3

Ctpouth M u300pakaTh CXEMaTHYECKH TIpaduKd KBaAPATHUYHBIX (YHKIHH,
OIMCHIBATH CBOIMCTBA KBAIPATHUHBIX (DYHKIHH MO MX rpaduKam

3.4

Pacnio3naBath KBagpaTuuHyr (YHKIHIO 1O (QOpMylie, MPUBOAUTH MPHUMEPHI
KBaJIpaTUYHbIX QYHKIUN U3 peaabHOU KU3HU, PU3UKU, TEOMETPUN

Apudmernaeckast 1 reoMeTpUIECcKas IPOrpeccuu

4.1

PacnioznaBath apuMeTnyecKkyr0 U reoOMETPUUECKYIO0 IPOrPECCUU MPU Pa3HBIX
crioco0ax 3aaHus

4.2

BBIIONHAT,  BBIYUCIICGHUS C  WCIOJNb30BaHHEM  (GOpMylI n-ro  9ieHa
apu(MeTHyecKoi U reOMeTPUUECKOM MPOrpecCcuii, CyMMBI MIEPBBIX N YJICHOB

4.3

N300paxaTh WiIEHBI IOCIENOBATEIBLHOCTH TOYKAMH HAa  KOOPIUHATHOU
IJIOCKOCTH

4.4

Pemarp 3aaun, cBsI3aHHBIE C YUCIIOBBIMU IOCJIEI0BATEILHOCTSIMU, B TOM YHCIIE
3ajaud U3 peaJbHOM >KM3HM (C HCIOJIb30BaHUEM KaJbKYJIATOpa, LU(POBBIX
TEXHOJIOTUH)

IIpoBepsiemble 3JieMeHTBI cogepskaHu (9 Kiacc)

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

Yucna 1 BEIUHCIIEHUS

11

PanyonanbHbple 4Mca, UppalMOHAJIBHBIE YHUCIA, KOHEYHblE U OECKOHEUHbIe
JECSITUUHBIE TpOOU

1.2

MHO0€eCcTBO NEHCTBUTENBHBIX YUCEI, IeHCTBUTENbHbBIE YUCIIa KaK OECKOHEUHbIE
JecATUYHbIe JpoOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEX1Y MHOKECTBOM
JIEMCTBUTEIIBHBIX YHCENl M KOOPJAUHATHOM NMpsiMON. CpaBHEHUE IEHCTBUTEIBHBIX
quCell

1.3

Apudmernueckue neicTBUS ¢ JeHCTBUTENbHBIMU YUCIaMU

14

W3mepenusi, mpuOImKeHns, oUeHKU. Pa3Mepbl 0OBEKTOB OKPYXKAroIIero Mupa,
JUIUTENILHOCTh TIPOLIECCOB B OKpYyKaromem wmupe. [IpubimkeHHoe 3HaYeHHE
BEJIMYMHBI, TOYHOCTh NpulOmmkenus. Okpyrienue uncen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCICHUIN

YpaBHEHHS 1 HEPABEHCTBA

2.1

YpaBHEHHUsI C OJHON NTEPEMEHHON




2.2

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOAIIUXCS K TUHEUHBIM

2.3 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHU, CBOASIINXCS K KBaAPATHBIM

24 bukBanparHoe ypaBHeHue. [IpuMepsl perieHus: ypaBHEHUN TPETbER U 4ETBEPTOM
' CTENEHEeN pa3oKeHUEM Ha MHOKUTEIN

2.5 Pemenue npoOHO-paIiOHAIBHBIX YpaBHEHHHA

2.6 CucreMsl ypaBHEHUH

2.7 VYpaBHeHHe ¢ ABYMS IEPEMEHHBIMH H €T0 rpaduk

2.8 Pemienue cucteM IByX JIMHEHHBIX YpaBHEHUH ¢ ABYMS IIEpEMEHHBIMU

29 Pewenne cucrem IByX ypaBHEHMH, OJHO M3 KOTOPBIX JMHEHHOE, a APyroe -
' BTOPOU CTEIICHH

2.10 I'paduueckas UHTEpIIpETALMs] CUCTEMbI YPaBHEHHH € ABYMsI IEpEeMEHHBIMU

211 Pemienne TeKCTOBBIX 3a/1a4 alNreOpanyecKuM CriocoooM

2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Perienue nMHEHHBIX HEPABEHCTB C OJTHOM IEpEeMEHHOMN

2.14 Pemienue cucteM JTMHEHHBIX HEPABEHCTB C OJJHON NIEPEMEHHOI

2.15 KBanpaTtHbie HEpaBeHCTBa

216 I'paduueckas uHTEpHpeTalss HEPAaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs
' MepEeMEHHBIMU
3 OyHKIUN

31 KBanpatnunas ¢yHkius, ee rpagpuk u cpoiictBa. [lapaGoma, KoopAMHATHI
' BEPIINHBI 1apaldoJibl, 0Cb CHUMMETPUU MapadoIbl

3.2 I'padukn pynknmii y = kx, y = kx + b u ux cBoiictsa

o k 3 o

3.3 Tpaduku Gynkuwmit Y =,y = X° u ux ceoiicrsa

34 I'paduxu GyHkImMit Y = Jx , ¥ = |X| 1 ux cBoiicTBa
4 UucnoBsle nocaea0BaTeIbHOCTH

41 Ornpenenenre u CocoObl 3a/IaHMsl YUCIOBBIX IMOCIIEIOBATEILHOCTEN. 3a1aHne
' MOCJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMysoit 1 popMyIioif n-ro dieHa

492 Apudmernueckass mnporpeccus. DopMylbl n-ro 4ieHa apupMETHUECKON
' IIPOIPECCUH, CYMMBI IIEPBBIX N YWIEHOB

43 I'eomerpuueckass mnporpeccus. @Popmyabl n-ro 4jaeHa TI'€OMETPUYECKON
' MIPOrPECCUH, CYMMBI IIEPBBIX N YWIEHOB

44 N3o0paxxenue uineHOB apu(pMETHYECKOW U TE€OMETPHUYECKOW Mporpeccuit

TOYKAMHU Ha KOOPJAMHATHOW INIOCKOCTH. JIMHENHBIN U SKCIIOHEHIHAIBHBIN POCT




45 CroxHBIE TIPOTICHTHI

JUia mpoBeneHUsT OCHOBHOI'O TIOCYIapCTBEHHOIO 3K3amMeHa mno Martematuke (OI'D mo
MaTeMaTHKe) HCIOJb3yeTCs IepedeHb (KoaudukaTop) TNPOBEpseMbIX TpeOOBaHMA K
pe3yibTataM OCBOEHHS OCHOBHOW OOpa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO  OOMIETO
00pa30oBaHUs U 3JIEMEHTOB COJICP>KaHUSI.

IIposepsiembie Ha OI'D o MmaTteMaTHKe TPeOOBAHUS
K pe3yJibTaTaM O0CBOEHHS OCHOBHOI 00pa30BaTe/ibHOI NPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHUA

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUSI OCHOBHOM
IIPOBEPSEMO 00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOTO 00I1Iero 00pa30BaHMs Ha OCHOBE
ro DI'oC
TpeOoBaHUs
1 YMeHue onepupoBaTh NOHATHSAMHU: MHOKECTBO, ITOJAMHOKECTBO, OIEPALMU HaJ

MHOKE€CTBAMU; YMEHUE ONEPUPOBAThH MOHATUSAMU: Tpad, CBSI3HBIN rpad, AepeBo,
LUKJI, IPUMEHATh UX MPU PEUICHUM 3a/lady; YMEHUE HUCII0NIb30BaTh rpaduyeckoe
MPEACTABICHUE MHOXECTB JIJIsl ONMCAHUS PeabHBIX MPOLECCOB U SBJICHUN, IPU
peILIeHNN 3a1a4 U3 IPYIUX y4eOHbIX MIPEAMETOB

2 YMeHue OomnepupoBaTh TMOHITHUAMHU: ONPEACICHHE, aKChuoMa, Teopema,
JI0KA3aTeNIbCTBO; YMEHHUE PACIO3HABATh MCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS,
MPUBOJIUTH MPUMEPHI U KOHTPHPUMEPHI, CTPOUTH BBICKA3bIBAHUSI U OTPHUIIAHUS
BBICKa3bIBaHUH

3 YMeHue OINICpHUPOBATH IOHATHAMU: HATYPAJIBHOC YHCJIO, ITPOCTOC U COCTABHOC
YUCJI0, ACIUMOCTb HATYpPAJIbHBIX YMCCJI, HNPU3HAKU ACIUMOCTHU, LECJIIO0C 4YHCIIO,
MOAYJIb 4YHuClIa, OOBIKHOBEHHAS I[p06b N ACCATUYHAsA I[p06b, CTaHﬂapTHLIﬁ BUO
quciia, palnuoOHAJIbHOC 4YHCIO, HWPpALUMOHAJIBHOC YHUCIIO, apI/I(i)MeTI/I‘ICCKI/Iﬁ
KBa)IpaTHI)II\/JI KOpPC€Hb, YMCHHUC BBIIIOJHATDH JlGﬁCTBI/ISI C 4JucjiaMu, CpaBHUBATb U
YIopAa0o4YnBaTh 4YHCIA, MPCACTABIATL YHUCIIA Ha KOOpI[PIHElTHOﬁ HpHMOfI,
OKPYIUIATH YKCiia, YMCHUEC ACTIATh MPUKUIAKY U OLCHKY pE3yJIbTaTa BBIYHCIICHUN

4 YMeHue omnepupoBaTh IMOHATHSAMHU: CTENEHb C LENbIM  IOKa3aTeseM,
apudmeTnyecKkuil KBaJpaTHBI KOPEHb, MHOTOWIEH, ajredpanyeckas ApoOb,
TOKIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTENeHU OoJjbllle €IUHULIBL
YMEHHE BBINOJIHATH pacueTsl Mo GopmyiaM, Ipeodpa3oBaHUs LENbIX, IPOOHO-
palnMoOHANBHBIX BBIPAXEHUH U BBIPAKEHHUM ¢ KOPHAMH, pa3ioKeHne MHOTO4JIeHa
Ha MHOXXHTEJH, B TOM YHUCIIE C HCIIOJIb30BaHNEM (POpMYIT pa3sHOCTH KBAJPaTOB U
KBaJ[paTa CyMMBbI 1 Pa3HOCTH

5 YMeHue onepupoBaTh MOHATHUSIMH: YUCIOBOE PABEHCTBO, YPABHEHUE C OJHOMN
IIEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; YMEHHE
pemars JIMHEWHBIE W KBaJpPaTHBIE ypaBHEHHS, JPOOHO-parMOHAIbHBIC
YpaBHEHUS C OJHOM IIEPEMEHHOW, CUCTEMBbI JBYX JIMHEWHBIX YpaBHEHHUI,
JMHEWHbIE HEPABEHCTBA M WX CHCTEMBI, KBaJ[paTHBIE U JPOOHO-pAIlMOHAIbHBIC
HEpPABEHCTBA C OJHOM IEPEMEHHOM, B TOM YHUCJIE MPU PELICHUH 3a7a4 U3 APYTUX
NPEeIMETOB M NPAKTUYECKUX 3a7ady; YMEHHUE HCIO0JIb30BaTh KOOPAUHATHYIO
MIPSIMYI0 ¥ KOOPAMHATHYIO TUIOCKOCTH AJII M300paKEHUS pelieHuil ypaBHEHUH,
HEPABEHCTB M CUCTEM

6 YMeHue onepupoBaTh MOHATUAMU: GYHKLUS, TpapuK GYHKINHU, HYIH QYHKIHH,
MPOMEKYTKH  3HAKOIOCTOSIHCTBA, TPOMEXYTKHA BO3pacTaHUs, YObIBaHHS,




HauOoIplllee M HAauUMEHblee 3HAa4YeHUs (YHKLIMUU; YMEHHE OIEpPUPOBATH
MOHATUSAMH: TIpsIMasi IPONOPIMOHATIBHOCTD, JTUHEHHas (YHKIUS, KBaIpaTUyHas
dbyHKIM, oOpaTHas NPOMOPIHMOHAIBLHOCTH, Mapabojia, runepbosa; yMeHHe
cTpouth rpaduku GyHKIUN, UCHIOIB30BATh TPa(UKH IS ONpPEIeNICHHUs] CBOWCTB
IPOLIECCOB M 3aBUCHMOCTEH, I pemeHHs 337a4 U3 JAPYTHX Y4eOHBIX
MPEIMETOB U PEANbHOM KU3HU; YMEHHE BBIpaXaTb (popMylaMu 3aBUCUMOCTH
MEXIY BeTHYHMHAMH

YMeHue onepupoBaTh MOHATHIMHE: TOCICIOBATEIBHOCTh, apupMeTudeckas u
reoMeTpuyecKas IPOrPeccui; yMEHHE UCIOJIb30BATh CBOIicTBa
MOCJIeI0BAaTENbHOCTEN, (HOPMYJIIBI CYMMBI U OOIIETO YJIeHa MPHU PELICHUU 3a1a4,
B TOM YHCIJIE 33]]a4 U3 IPYTHX y4EeOHBIX MPEAMETOB U pealbHON KUIHU

YMeHue pemaTth 3aJaud pa3HbIX TUIIOB (B TOM YMCJIE HAa MIPOLEHTHI, AOIU U
4acTd, JABIDKEHHE, paboTy, LEeHy TOBapOB M CTOMMOCTb IOKYIOK U YCIYT,
HAJIOTH, 3a/1a4M U3 O0JIACTH YNPABICHHS JTUYHBIMU U CEMEHHBIMU (PMHAHCAMH);
YMEHUE COCTaBJIATh BBIPAKEHMS, YPAaBHEHHs, HEPABEHCTBA M CHUCTEMBI I10
YCIIOBUIO  33/layd, MCCIEA0BaTh IIOJIyUYEHHOE pEUIeHHME U  OLEHUBATh
MPaBA0NOI00HOCTh MOTYYEHHBIX PE3YIbTAaTOB

YMeHue omnepupoBaTh MOHATHSAMH: (Urypa, TOUYKa, OTPE3OK, MpsAMas, Jyd,
JIOMaHasl, yroj, MHOIOYIOJbHHUK, TpPEYroJbHUK, paBHOOEIPEHHBIH U
PAaBHOCTOPOHHUN TPEYrOJBHUKH, IPSIMOYIOJIbHBIM TPEYroJbHUK, MEIUaHa,
OMCCeKTpUca W BBICOTA TPEYrOJbHUKA, YETHIPEXYTOJbHHUK, HapajjIelIorpamMM,
poMO, IpsIMOYTOJIbHMK, KBaJpar, Tpamlelus; OKpPYy>KHOCTb, Kpyr, KacaTelbHas,
3HaKOMCTBO C IPOCTPAHCTBEHHBIMH (UTypaMH; YMEHHME pellaTh 3a/1adyd, B TOM
YHUCJIE U3 NOBCEAHEBHOM >KM3HU, HA HAaXOXKICHUE T'€OMETPUYECKUX BEIUYMH C
IIPUMEHEHUEM U3yUYCHHBIX CBOUCTB QUTyp U (hakTOB

10

YMeHue  omepupoBaTh  MOHATHSAMHU:  PAaBEHCTBO  (QUIYp,  PaBEHCTBO
TPEYTrOJIbHUKOB; NapAJJIEIbHOCTD U NEPIEHANKYIAPHOCTD MPAMBIX, YTOJI MEXIY
IPSIMBIMM, TIEPIEHIUKYIISAP, HAKJIOHHAsI, IPOEKIHs, mojo0ue Guryp, nogoOHbIe
TPEYrOJIbHUKH, CHUMMETPHS OTHOCHTEIBHO TOYKM M MPSIMOW; yMEHHE
pacrio3HaBaTh PaBEHCTBO, CUMMETPHIO U Moj00ue (uryp, mnapamuienbHOCTh U
MEPIEHIUKYISIPHOCTD IIPSAMBIX B OKPYKAIOIEM MUpE

11

YMeHue onepupoBaTh MOHATHAMH: JUTMHA, PACCTOSIHHE, yroll (BeIWYHHA yria,
CUHYC M KOCHHYC yTjla TPEYroJIbHHKA), TUIOIabh; YMEHUE OIICHUBATH Pa3MeEpbl
MPEeIMETOB U OOBEKTOB B OKPYKAIOIIEM MHPE; YMEHHE MPUMEHATH (HOPMYIIBI
nepuMeTpa W IUIOIMIAJd MHOTOYTOJBHUKOB, JUIMHBI OKPYKHOCTH W TUIOIIAIH
Kpyra, oObeMa TMPSIMOYTOJILHOTO MapaijieNenunena; yMEHUE MPUMEHSITh
MPU3HAKK PABEHCTBA TPEYTOJHHUKOB, TEOPEMY O CyMME YTIJIOB TPEYTOJbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUECKHE COOTHOIIEHUS Ui BBIYHCICHUS
JUTUH, PACCTOSTHUM, TUIOMAAEH

12

YMmenue I/I306pa)KaTB TIJIOCKHE (bI/Il" YPBI 1 UX KOM6I/IHaL[I/II/I, MMPOCTPAHCTBCHHELIC
CbI/Il"ypBI OT PYKH, C INOMOIIBIO YCPTCIKHBIX HHCTPYMCHTOB U OJICKTPOHHBIX
CpCACTB IO TCKCTOBOMY HJIM CUMBOJIBHOMY OITMCAaHUIO

13

YMeHue onepupoBaTh IOHATUSMHU: MPSMOYTOJbHas CHCTEMa KOOpJHUHAT;
KOOpJIUHATHl TOUKU, BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOPa Ha YUCIIO,
CKaJSIPHOE IIPOU3BENEHUE BEKTOPOB; YMEHHE HCIIOJIB30BAaTh BEKTOPBHl H
KOOpJIUHATHI JJIsi MPEJICTaBICHUs TAaHHBIX M pElIeHUs 3a/ad, B TOM 4YHCIE U3
JAPYTUX y4eOHBIX MPEAMETOB U peaIbHOM KU3HU

14

Vmenune OINICpHUPOBATE ITOHATUAMM: CTOJIOMKOBBIE U KpPYTOBEIC JuUarpaMMel,




TaOIMIBI, cpefHee apudMeTHuecKoe, MeAuaHa, HauOoJbllee W HaMMEHbIIEe
3HA4YEHUs1, pa3Max YMCIIOBOTO HabOpa; yMEeHUE U3BJIEKaTh, HHTEPIPETUPOBAThH U
npeoOpa3oBbIBaTh MHGOPMAIMIO, TMPEJACTAaBICHHYI0O B TabmuWIax W Ha
IrarpaMmax, OTPa)Karollyl0 CBOMCTBAa U XapaKTEPUCTUKU PEATbHBIX MPOLIECCOB
U SIBICHWI; YMEHHE pacliO3HaBaTh HM3MEHYMBBHIC BEIMYMHBI B OKPY’KAIOIIEM
MUpe
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YMeHHe  omnepupoBaTh  IMOHATHSAMH:  CIy4alHBIA  ONBIT  (CIydailHBIHA
SKCIEPUMEHT), 3JIEMEHTapHOE COObITHE (JIIEMEHTAPHBIA HMCXOJ) CIy4ailHOTO
OMbITa, CIy4allHOE COOBITHE, BEPOATHOCTb COOBITHSA; YMEHUE HAXOIUTh
BEPOSITHOCTH  CIy4alHBIX COOBITHMM B  ONBITaX C PABHOBO3MOXXHBIMH
JJIEMEHTApHBIMU  COOBITHSIMM;  yYMEHHE  pemarh  3aJadyd  METOJIOM
OpraHM30BaHHOTrO Nepedopa U ¢ UCIOJIH30BAHUEM MPABUIIA YMHOKECHUS; YMEHUE
OLICHUBATh BEPOSITHOCTH pealbHBIX COOBITUN U SIBICHUN, TOHUMATH POJIb
MIPAKTUYECKH IOCTOBEPHBIX M MAJIOBEPOSTHBIX COOBITHI B OKPYKAIOIIEM MUPE U
B JKM3HU; 3HAKOMCTBO C TIOHSTHEM HE3aBUCUMBIX COOBITUN; 3HAKOMCTBO C
3aKOHOM OOJIBIIINX YUCEI U €T0 POJIbIO B MACCOBBIX SIBJICHHSIX
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YMeHue BbIOMpPATh NOAXOAALIMM H3Y4YEHHBIH METOA [UId pelleHHs 3a/laud,
IIPUBOJUTH IIPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEUW B NPUPOJE U KU3HH,
pacrno3HaBaTh IPOSIBICHHE 3aKOHOB MAaTEMATHKH B MCKYCCTBE, OIMCHIBATh
OTJEIBHBIE BBIJAIOIIMECS PEe3ylbTaThl, IIOJYYCHHBIE B XOJIE PA3BUTHS
MaTEMaTUKU KaK HayKH, IPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITHUM U UX
aBTOPOB B OT€YECTBEHHON U BCEMUPHOM UCTOPUU

IlepeyeHb 371eMeHTOB coAep:KaHUs, IpoBepsieMbIx Ha OI'D
10 MaTeMaTHUKe

Kon

[IpoBepsieMblii 3IEMEHT COJIep>KaHuUs

Yucina ¥ BEIUMCIIEHUSA

11

HaTypaJ'IBHHe " [OCJIbIC YUCia. HpI/IBHaKI/I JACITIMMOCTH ICIIBIX YHUCEI

1.2

OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH, MPOICHTHI, 0ECKOHEUHBIE TIEPUOUYECKUE
npobu

1.3

PanmoHanbHBIC UKCA. ApI/I(I)MeTI/I‘{eCKI/Ie ornepanvu € paiuOHAJIIbHBIMU YHUCJIIaMU

1.4

JeiicTButenpHble 4ucia. ApudMETHYECKHE ONepaluu C JIeHCTBUTEIbHBIMU
YuCIaMu

1.5

[IpuOnu:xeHHblE BBIYMCIEHUS, MpaBUa OKPYIJIEHMs, MNPUKUIKA M OLEHKa
pe3yibTaTa BBIYUCICHUN

AnrebpanuecKue BbIPAKCHHS

2.1

BykBeHHble BbIpakeHHUs (BbIPaXKEHUS C IEPEMEHHBIMU )

2.2

Crenenb ¢ uensiM mnokazareiaeM. CTeneHb C PalMOHAIBHBIM IOKa3aTeJIeM.
CBolicTBa CTEIIEHA

2.3

MHuorouieHsl

2.4

Anrebpanueckas 1po0b




2.5

Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIICHU. Jencreus c
apu(pMETHYECKUMH KOPHSIMHU HATypaJIbHOM CTETIEHU

3 VYpaBHEHUS 1 HEPABEHCTBA
3.1 Lenbie u npoOHO-paloHaNbHBIE ypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
ypaBHEHUI
3.2 Lensie u apoOHO-palMOHaNbHBIE HepaBeHCTBA. CHCTEMBI UM COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemtenue TekCTOBBIX 3a1a4
4 YucnoBbie OCIEI0BATEIBHOCTH
4.1 [TocnemoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEIOBATEIILHOCTEH
4.2 Apudmernueckass u reomerpuueckas mnporpeccur. Dopmyna  CIIOXKHBIX
MPOIICHTOB
5 OyHKIMH
5.1 Oyuknmsi, crmocoObl  3amanus  pynkuumu.  paduk  pyakomm.  OO6macTh
OIIpEJIeJICHUs] 1 MHOXKECTBO 3HaYeHud ¢yHkuuu. Hymu ¢ynkumu. [Ipomexytku
3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHH. MaKCUMyMBI H
MUHUMYMbl (QyHKIUU. HamOonbliee u HauMeHblliee 3HaYeHHE (YHKIIMUA Ha
MIPOMEKYTKE
6 KoopauHaTel Ha IPSIMO#i U TUIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBBI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue Gpurypsl u ux cBoiicTBa
7.2 Tpeyronbauk
7.3 MHOroyrojabsHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BEJIMYUH
7.6 BexTops! Ha MII0CKOCTH
8 BeposITHOCTh ¥ cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuoxecTBa




8.5

I'pader




