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Beinucka uz OOII 000

3.1.4.2. PaGouasi nporpamMmma y4e0HOro Kypca «Auaredpa» ajs odyqyaromuxcs 7-9 kiaccos

Ha u3ydenne yuebHOTO 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 yaca 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. IIpeoOpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpQXECHMSI, IIPaBUJIa MIPEOOpPa30BaHUs CYMM U IPOM3BEIEHUH, IpaBUila PACKPHITHS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

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  YypaBHEHMs, NpaBWiIa  OpeoOpa3oBaHUS  ypaBHEHHUS,
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 ¢ IByMs IEPEMEHHBIMH U ero rpaduk. Crucrema ABYX JTMHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMH. PelieHue cucreM ypaBHEHMH CHOCOOOM IOJICTAHOBKH.
IIpumeps! penieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBI CUCTEM YPaBHEHMI.

DOyHKIUH

Koopannara Toukn Ha mpsimoil. UucnoBsle mMpomMexyTku. 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 3aBucuMocTed. Ilonatue Qynkuuu. I'papuk ¢yHknun. CBoiicTBa (QYHKIHM.
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
npUOIIKEHNS UppalMOHaIbHBIX uncen. CBolcTBa apuMeTHYeCKUX KBaJApaTHBIX KOPHEH U X
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 TPEXUICHAa Ha MHOKUTEIH.

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
ypaBHEHUU C OBYyMs MepeMeHHbIMHU. [Ipumepbl pelieHusi cucTeM HEJIMHEHHBIX YPaBHEHHUH C
JBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 33724 alNreOpandeckum crocooom.

UucnoBble HEpaBEeHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCMIIBHOCTH HepaBeHCTB. JIMHeiHble HepaBeHCTBA € OAHOM mnepeMeHHOW. CucTemsl
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
GbyHKIMI, OTpaXkaroUINX peaabHbIe MPOLECCHI.

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

9 kJacc

Yucsia ¥ BbIYUCICHUSA

PannonaneHple  4yncia, MppalUoOHalIbHbIE YHUCJA, KOHEYHbIE U  OECKOHEYHbIE
JecATUYHbIe JApoOM. MHOXECTBO JIeHICTBUTENBHBIX 4YHCEN, JAEHCTBUTEIbHBIE YHCIA Kak
OeckOHEUYHbIE JAecATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXAY MHOXKECTBOM
JIEHCTBUTEIIBHBIX YUCE U KOOPAUHATHOW IPSIMOM.

CpaBHeHHE JEHCTBUTENBHBIX YUCEl, apupMETHUYECKHE JEUCTBUS C AEHCTBUTEIbHBIMU
YHUCIIAMH.

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

[IpuOnuxeHHOe 3HAUE€HHE BEIMYMHBI, TOYHOCTh NpHOIMKeHus. OKpyrieHue 4duces.
IIpuknaka v OLIEHKa pe3yIbTaTOB BEIYMCICHUM.

YpaBHeHHsI M HEPABEHCTBA

JInneiiHoe ypaBHeHuUe. PelieHne ypaBHEHUH, CBOASIIMXCS K JINHEWHBIM.

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

Pemenne  apoOHO-pallMOHANBbHBIX  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 Jpyroe - BTOpoil crenenu. I'paduueckas uHTEpHpeTalyst CUCTEMBbl YpaBHEHUH ¢
JBYMSI IIEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.



PemreHne nMHENHBIX HEPAaBEHCTB C OJHOW IIEpEMEHHOM. PemieHue cUCTeM JIMHEWHBIX
HEpaBEHCTB C OJHOM mepeMmeHHoOM. KBaapaTHeie HepaBeHCTBa. ['paduueckas MHTEpIIpETaIUs
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMU.

DOyHKIUT

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

Ipadukn dyukmuii: y = kx, y=kx + b, y=k/x, y=x3, y = VX, y = |x| i ux cBoiicraa.

YuciioBble MOCIEA0BATEIBHOCTH M POIPECCUH

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

Apudmernueckass u reomerpuueckas nporpeccuu. Dopmynsl  Ne-ro  wieHa
apupMeTUYECKON U TEOMETPUUYECKON TPOTPECCHil, CYMMBI TIEPBBIX N2 YJICHOB.

N300pakeHne 4ieHOB apu(METHUECKOW M T€OMETPHYECKOM MPOTrpeccuii TOUKaMu Ha
KOOPJIMHATHOM IJIOCKOCTH. JIMHENHBIN U 9KCOHEHIMAJIbHBINA POCT. CII0KHBIE POLEHTHI.

Ili1anupyemMble pe3yJibTaThl 0CBOCHHS MPOrPaMMbl y4eOHOI0 Kypca «AJreopay»

JInYyHOCTHBIE Pe3yJIbTATHI

JInyHOCTHBIE Ppe3yJbTAThI OCBOCHHS NPOrpaMMbl Y4eOHOTro Kypca «Anredpa»
XapaKTePU3YIOTCA:

1) nmarpuoTHYecKoe BOCIUTAHUE:

- NPOSBICHHEM HHTEpeca K IPOLUIOMY M HACTOSALIEMY POCCUMCKOW MATEMAaTHKH,
[EHHOCTHBIM OTHOILIEHHEM K JOCTHKCHHSIM POCCHHCKUX MAaTeMaTUKOB U POCCHUHCKOI
MaTeMaTHYeCKOU IIKOJIBI, K UCIIOJIb30BAHUIO 3TUX IIOCTI/DKCHI/If/'I B IPYIrux HayKax U MPUKIAAHbIX
chepax;

2) rpaxIaHCKoe W JYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

- TOTOBHOCTBIO K BBITIOJTHEHHUIO OOS3aHHOCTEH TpaKIaHWHA U peallu3allid ero Ipas,
NPEJCTAaBICHUEM O MaTEeMAaTUYECKHX OCHOBAaX (PYHKIMOHHPOBAHUS PA3IHYHBIX CTPYKTYP,
SBIICHUH, MPOLIETYp TPaKIAHCKOTO 0o0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
06CY)KI[€HI/IIO STHYCCKUX HpO6JICM, CBA3AHHBIX C HNPAKTHYCCKHUM IIPHUMCHCHUCM I[OCTI/I)KGHI/Iﬁ
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKHUX IMPUHIIUIIOB B IEATEIHHOCTH YYCHOTO;

3) TpyaoBoe BOCIUTAHHUE:

- YCTaHOBKOM Ha aKTUBHOE yYacCTHE B PEUICHUH MPAKTUYECKHUX 3a7ad MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MATEMaTHYE€CKOTO 00pa3oBaHUs Ha MPOTSKEHUU BCEH
JKU3HU ISl YCHEIIHON MPOQecCUOHANBHON NeATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHMEM WHIMBUAYAIbHONM TpaeKTOpUM 00pa3oBaHUs U
YKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

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:

- OpHUEHTaIMel B IEITeIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAYUHBIX MIPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX PAa3BUTHUA UYCJIOBCKA, NPUPOJAbI H 06H1€CTBa, IIOHUMAaHUEM
MaTeMaTHYeCKON HayKu Kak c(epbl YelIOBEYECKOW NeATeNhbHOCTH, JTAllOB €€ Pa3BUTHS U
SHAYUMOCTH IJId pa3BUTUSA LUBHUIIN3alWHU, OBJIAJCHHUEM A3BIKOM MaTEMAaTUKU U MaTeMaTHUYECKOH
KyIbTYpOH Kak CpEICTBOM T[IO3HAHWS MHUpPA, OBIAJACHUEM MPOCTEHIIMMU HABBIKAMHU
HCCJIEIOBATENLCKOM 1eATEIbHOCTH;

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

- TOTOBHOCTBIO MPUMEHSTh MaTeMaTHYeCKHE 3HAHUS B MHTEpPECax CBOETO 370POBbs,
BEJICHUS 37J0POBOTO 00pa3a >KM3HU (3I0pOBOE MUTAHHE, COATAHCUPOBAHHBIM PEKUM 3aHSATUH U
OTIIbIXa, peryispHas Qu3uyeckas aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MpU3HAHHEM CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ MpaBa JIPyroro 4eloBeKa;

7) IKOJIOTHYECKOe BOCIIUTAHHE:

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



BO3MOXKHBIX TOCIEICTBUI UIsI OKpY)KAloLIeH Ccpeapl, OCO3HAHMEM TIJI00AIBHOTO XapakTepa
9KOJIOTMYECKHUX MPOOJIeM U IMyTel UX pelIeHHs;

8) amanTanusi K N3MEHSIIOIUMCS YCJTOBHSIM CONHATbHON W MPHPOTHOI Cpebl:

- TOTOBHOCTBIO K JIEHCTBHUSIM B YCIIOBUSIX HEONPEIECICHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMITETEHTHOCTH 4epe3 MPaKTHYECKYI0 ACSITEIbHOCTh, B TOM YHCJIE YMEHHE yYUTHCA Y
OpYrux JIofiel, mpuoOpeTaTb B COBMECTHOM JI€ATEIbHOCTH HOBBIC 3HAHUS, HABBIKM U
KOMIIETEHIIMH U3 OIIbITA IPYTHX;

- HEOOXOAMMOCTHIO B (POPMHPOBAHUHU HOBBIX 3HAHHM, B TOM 4ucie (HOpMyIHpOBATH
UJeu, TOHSATHS, THIOTEe3bl 00 OOBEKTaxX M SBICHUSIX, B TOM 4YHCIE paHee HEU3BECTHBIX,
0CO3HAaBaTh JePUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE PA3BUTHE;

- CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CUTYallMI0, BOCIHPHUHHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUII KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U
neicTBus, OpPMyYIMPOBAThH U OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

MertanpeamMeTHble pe3yJibTaThI

ITo3HaBaTeIbHbIe YHHBepPCcAIbHbIE yueOHbIe AeiicTBUSA

Ba3oBble Jjornueckue aeicTBHA:

- BBISBJIATH U XapaKTepPU30BaTh CYHIECTBEHHBIC MPU3HAKA MAaTEMaTHUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONpEAETCHUS TMOHATHUH,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KJIAacCU(UKALMK, OCHOBAaHUA JUIsi 0000LIeHus u
CpPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

- BOCHPUHUMATH, (POPMYIHPOBATH U NPE0OPa30BHIBATH CYKACHUS: YTBEPAUTEIBHBIC U
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

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

- JlefaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

- pa30uparh [I0OKa3aTelnbCTBAa MATEMaTUYECKHX YTBEPXKACHHHM (MpsiMblE U  OT
IIPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECJIOXKHBIE JI0OKA3aTelIbCTBA MAaTEMaTHUECKUX
(bakToOB, BBHICTpAaUBaTh APryMEHTAIINIO, TPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI, 00OCHOBBIBATD
CcOOCTBEHHBIE PacCyXICHUS;

- 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 HCKOMOE U JJaHHOE, (POpMHUPOBATh TUIIOTE3Y, APIYMEHTHPOBATh CBOIO MO3UIINIO,
MHEHHE;

- IPOBOJUTH IO CaMOCTOSITEIbHO COCTABICHHOMY IUIaHY HECJIOXHBIH SKCIEPUMEHT,
HEOOJIbIIOE HCCIIEIOBAaHUE [0 YCTAaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa,
3aBHCUMOCTEI 0OBEKTOB MEXTy COOOI;

- CaMOCTOATENbHO (QopMynupoBaTh O0O0OOIIEHUS ¥ BBIBOABI 10 pe3yJibTaTaM
IPOBEIEHHOIO  HAOMIONEHUs,, WCCIENOBaHMs, OLEHUBATh JOCTOBEPHOCTb MOJYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB M 000OIIICHMIA;

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

Pabora ¢ undopmanmeii:

- BBIIBJISTh HEOCTATOYHOCTh M M30BITOYHOCTH WH(OpPMAIINHU, JAHHBIX, HEOOXOIMMBIX
JUIS peLIeHUs 3aj1au;

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

- BbIOMpaTh (QopMy MpeacTaBieHUs HHGOPMAIMU WU WLIIOCTPUPOBATh peIIaeMble
3aJauu CXeMaMH, AMarpaMMaMu, HHOH rpaduKoil 1 uX KOMOUHAIMAMU;

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



KomMMyHHUKaTHBHBbIE YHHBepcalbHble y4eOHbIe qelicTBHA:

- BOCIIPUHUMATh U QOPMYIUPOBATH CYXKJIECHUS B COOTBETCTBUU C YCIOBUAMHU 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 CYIIECTBY OOCYKIaeMON TEMbI, TPOOIIEMBI,
pemaeMoil 3a1a4M, BHICKA3bIBaTh WJCH, HAllEJICHHBIE Ha MOMCK PELICHHS, COMOCTABIATH CBOU
CYXKICHHS C CY)KIEHUSIMU IPYTHX YYaCTHUKOB JUanora, oOHapyXUBaTh Pa3IUyUe U CXOJICTBO
NO3HLINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOIIACHS, CBOM BO3PAKEHHUS,

- IPEJCTABIISTh PE3yIbTaThl PEIICHUS 3a7auu, SKCIIEPUMEHTA, UCCIEA0BAHUS, TPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opMarT BBICTYIJICHHS C YY€TOM 3aJad MpPE3CHTAllMd |
0COOCHHOCTEH ayAUTOpHH;

- IIOHUMATh ¥ WCHOJb30BATH MPEHMYILECTBA KOMAHIHOW M MHIUBUAYAIbHOU pabOTHI
IIPU PEIIeHNUN y4eOHbIX MaTeMaTHUYECKHX 3a/1ay;

- IPUHUMATh LIE€b COBMECTHOMN JEATEIbHOCTH, IFIAHUPOBATH OPTaHU3AIMIO COBMECTHON
paboThl, pacrpeAensaTh BUIbI padoOT, JOrOBapUBATHCS, OOCYKIATh MPOIECC U Pe3yNbTaT paboThl,
000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

- y4acTBOBaTh B TIpynmoBbIX ¢opMax paboTel (0OcyxaeHusi, OoOMEH 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, CHOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

PeryisiTuBHbIE YHHBepPCAJIbHbIE yUeOHbIe IeiicTBUS

Camoopranu3anmusi:

-CaMOCTOSATEIbHO COCTaBIIATh IUIaH, AJITOPUTM pEUIeHHs 33Jayd (UM €ero 4acTh),
BBIOMPATH CIIOCOO pEIIeHUs] ¢ Y4eTOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUI C yUeTOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJIEKT:

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

- MIPEIBUJIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPU PEIICHUH 3a/1a4H, BHOCUTD
KOPPEKTHBBl B JIEATETLHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HAWJICHHBIX OIIHNOOK,
BBISIBIICHHBIX TPYIHOCTEH;

- OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa I€ATEIbHOCTH OCTABICHHOMN 1I€JIN U YCIOBHSIM,
OOBSICHATh IPUYMHBI JOCTHXKEHUS UM HEAOCTHXKEHMS LIeJIN, HAXOJUTh OIIMOKY, 1aBaTh OLICHKY
PUOOPETEHHOMY 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
palroHaIFHBIMU YHCIIAMHU.

- Haxoauth 3Ha4YeHHs YMCIOBBIX BBIpRXXEHUI, MPUMEHATh pa3HOOOpa3Hble CIIOCOOBI U
NpUEMBbl BBIYUCIICHHS] 3HAYCHWH APOOHBIX BBIPAKEHUH, COJACPKAIIUX OOBIKHOBEHHBIE U
JeCATUYHbIE TPOOH.

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

- CpaBHMBATh U YHOPSI0YHMBATH PAIIMIOHAIBHBIE YHCIIA.

- OKpyIJIATh YHCIIA.

- BbINONHATH NPUKUIKY M OLEHKY pe3ylbTaTa BBIYMCICHHUH, OLEHKY 3HaYeHUH
YHCIIOBBIX BBIPAKEHU. BHITONHATE TEHCTBHS CO CTETICHSMH C HATYPaJbHBIMH ITOKA3aTEISIMU.

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

- Pemare mpakTHKO-OpHEHTHPOBAHHBIC 33a]a4, CBS3aHHBIC C OTHOUICHHEM BEIWYHH,
IPONOPLHUOHATIBHOCTBIO BEIMYMH, IPOLIEHTAMH, HHTEPIPETUPOBATh PE3yJIbTaThl PELICHUs 3a1a4
C Y4E€TOM OTPaHWYCHUH, CBI3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX O0BEKTOB.

Auredpanyeckue BbIpasKeHUs



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

- Haxoaute 3HaueHust OyKBEHHBIX BBIPAXKEHUH MPH 3aJaHHBIX 3HAYEHUSIX NIEPEMEHHBIX.

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

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

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

- Ilpumensats mnpeoOpa3oBaHUS MHOTOWICHOB JJISi PELICHUS pPa3lMYHbIX 3a1ad U3
MaTEMaTHKH, CMEXHBIX IPEJAMETOB, U3 PEATbHOMN TPAKTUKH.

- Hcnons3oBaTh CBOWCTBAa CTEINEHEM C HATYpPAJIbHBIMM IOKA3aTEISIMM  JUIA
peoOpa30BaHuUs BBIPAKCHUH.

YpaBHeHusI 1 HEPaBEeHCTBA

- Pemate nuHeliHbIe ypaBHEHUS C OAHOM MEPEMEHHOM, IPUMEHsIs TpaBuila epexoaa oT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsiTh, sBiIS€TCS JM YHUCIO KOPHEM
YpaBHEHHMS.

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

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

- CTrpouth B KOOPAMHATHON IUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHMs C JBYMs
NEPEMEHHBIMH, TIOJIB3YACh TPAPUKOM, IPUBOIUTH IPHUMEPHI PEIICHUS] YPAaBHEHUSI.

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

- CocTaBiATh U pelaTh JUHEHHOE ypaBHEHHUE WIM CHCTEMY JIMHEHHBIX ypaBHEHHUH IO
YCIIOBUIO 3a/layl, HWHTEPIPETHUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJayd IOJyYEHHBIN
pe3yibTar.

DOyHKIUH

- M3o0paxkaTb Ha KOOPIMHATHOM NPAMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3aliChIBaTh YHCIOBBIE NPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

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

- OnuceiBaTh ¢ NMOMOIIbIO (PYHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMYUHAMMU:
CKOPOCTb, Bp€Ms, PacCTOSIHHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, NPOU3BOJIUTEIBHOCTb, BpeMH,
00beM paboTHI.

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

- [lonnmatp rpaduyeckuil crocod mnpeacTaBiIeHUs U aHalu3a HHPOpPMaIUH, N3BJIEKATh
U MHTEPIIPETHPOBATh HH(OPMAIINIO U3 IPa(UKOB pealIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 kijiacce oOydarOIIMICS TOJYYUT CIEAYIOIIME MPEIMETHBIE
pE3yJIBTaTHI:

Yucna v BbIYMCICHUSA

- Mcnonp30BaTh HauanbHBIE MPEACTABIECHUS O MHOXKECTBE JEMCTBUTEIBHBIX YUCEN IJIs
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, M300pa’kaTh [EHCTBUTENbHBIE YWCIA TOYKAMHU Ha
KOOPJMHATHOU IIPSIMOM.

- IlpumeHATh MOHATHE apU(PMETUUYECKOTO KBaJIpPaTHOrO KOPHS, HaXOAUTh KBaJpaTHBIE
KOPHH, UCIIOJIb3Ys IPU HEOOXOAUMOCTH KAJIBKYJIATOP, BHIIOJIHATH TPeoOpa3oBaHus BIPAKEHHIH,
coJiepKalliX KBaJpaTHbIe KOPHHU, UCTIOIb3YsI CBOMCTBA KOPHEH.

- Ucnonp3oBarek 3anmucy OOMBIINX M MaJIbIX YHUCEN C MOMOUIbIO JIECATUYHBIX ApoOeil u
creneHen yucina 10.

Auredpanyeckue BbIpasKeHUs

- [IpumMeHsATh MOHATHE CTENEHU C IIeJIbIM IOKa3aTesieM, BBINOJIHATh MpeoOpa3oBaHus
BBIPAXEHUI, COAEPIKALUX CTENIEHU C LIETIbIM [T0KA3aTEIEM.

- BeImonHATh TOXK1IeCTBEHHBIE MTPpeo0pa30BaHusl pallMOHANBHBIX BhIPAXKEHU HAa OCHOBE
npaBuiI JeHCTBUN HAJl MHOTOUJICHAMH U alredpanyecKuMH JpoOsMu.



- PacknaapiBaTh KBaJpaTHbBIN TPEXWICH HA MHOXKHUTEIIU.

- IlpumeHsaTs npeoOpa3oBaHUs BBIPAKEHMHM Ui pPEUIEHHs pa3IM4HbIX 331ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU TPAKTHKU.

YpaBHeHHsI M HEPABEHCTBA

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

- IIpoBoguTe mpocTeHIINe HCCIEAOBAHUSA YPAaBHEHUM 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 (OPMYIHMPOBKM 33Jaul K €€ anredpandeckoil Mojenu c
IIOMOUIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMBbl YpaBHEHMI, HMHTEpIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 334U IOJy4YEHHBIN PE3YJIbTAaT.

- IlpuMeHATH CBOICTBA 4YMCIOBBIX HEPABEHCTB I CpPAaBHEHHUS, OLEHKH, pellaTh
JUHEWHBbIE HEPaBEHCTBA C OJHOW IEPEeMEHHOM M HX CHCTEMBbl, JaBaTb TI'paUUecKyro
WJUTFOCTPALIMIO MHOXKECTBA PELLICHU HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOYyHKIUN

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

- CtpouTth rpaduku 3y1eMeHTapHbIX (YHKIMN 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 yNOPSI0YUBATH PAllMOHAIbHBIE U UPPALIMOHAJIBHBIE YUCIIA.

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

- HaxomuTe 3HadyeHMsI cTeNeHEW € LENbIMU IMOKAa3aTEJIIMM U KOPHEW, BBIYUCIATH
3HAUEHUS YUCIIOBBIX BBIPAKEHUH.

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

YpaBHeHHS U HEPABEHCTBA

- Pewath nuHeliHBIE W KBaJgpaTHbIE YpaBHEHUs, ypPaBHEHUS, CBOJSLIMECS K HUM,
npocTelme ApoOHO-PaMOHAIbHbIE 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 YPABHEHUH C IBYMS IIEPEMEHHBIMH.

- IIpoBoguTe mpocTeWlne HCCIEAOBaHUS YPAaBHEHUN W CUCTEM YpaBHEHUH, B TOM
qucie ¢ IpUMEHEHHeM rpaduueckux npecTaBieHuit (ycTaHaBiIMBaTh, MMEET JIU ypaBHEHHE WU
CUCTEMAa YpaBHEHUM pellIeHus], €CIIU UMEET, TO CKOJIBKO, U IIpoYee).

- PemaTh nMHeliHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300pakaTh peEICHHE
HEPaBEHCTB HA YUCJIOBOMU INPSMOM, 3aIIUCHIBATh PEIIEHUE C IIOMOLIBI0 CHMBOJIOB.

- Pewate cucTeMBbl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO, M300pakaTh PELICHHE CUCTEMbl HEPABEHCTB Ha YMCIIOBOW MPSIMOH,
3aMMChIBAaTh PELIEHHE C TOMOIIBIO 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 3aBHCHMOCTH OT 3HaUCHHi
K03(pPHUIIMEHTOB, ONUCHIBATh CBOMCTBA () yHKIIUH.

- CTpouTh U N300pakaTh cXeMaTHYeCKU rpaduKu KBaApaTUYHBIX (QYHKIUI, OUCHIBATD
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX TpaduKam.

- Pacno3naBate kBagpaTtuyHylo GQYHKIUIO 10 ¢GopMylie, NPUBOAUTH MPUMEPHI
KBaJPaTUUHBIX QYHKIUI U3 peaabHOM KU3HHU, PU3UKH, TEOMETPHH.



Yuci10BbIE 10CJI€10BATEIBHOCTH U IPOrPecCHH

- Pacno3naBate apudmMeTHuecKkyr0o M TIE€OMETPUYECKYI0 IPOTPecCHH IpU Pa3HbIX
croco0ax 3a7aHusl.

- BBINOHATE BBIUUCIIEHUS ¢ UCIOIb30BaHUEM (popMyit Ne-ro dieHa apudmeTndeckoil u
r€OMETPUUYECKON TPOTPECCUM, CYMMBI ITEPBbIX Ne 4IECHOB.

- 300pakaTh 4IeHbl IOCIE10BATEIbHOCTH TOUKAMH Ha KOOPIMHATHOM IIIOCKOCTH.

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

TemaTnuyeckoe MIIAHNPOBaAHUE

7 KJ1acc
HaumenoBanue pa3nennos u ‘ KommuectBo wacos ‘ DnexTpoHHbIE (IUPPOBEIC)
TEM MpOTrpaMMBbl Beero | Kontpons |[TIpakTu o0pa3oBaTeNbHbIE PECYPCHI
HBIC YCCKUC

paboThl ||paboThI

1 |Yucna wu  BbluMcaeHus.| 25 1 OI'UC «Most IKOJIa»
PanmonaneHbie yncia (YauBepcanpHass OuOIMOTEKA
udpoBoro o0OpazoBaTEIBLHOIO

KOHTCHTA)
2 ||Anrebpanyeckue 27 1 OI'NC «Most IIKOJIa»
BBIPKECHUS (YuuBepcanbHass OubIHOTEKA
U(ppPOBOro 00pa3oBaTEIHLHOTO

KOHTCHTA)
3 |[YpaBHeHUS U HEpaBEHCTBA 20 2 OI'nC «Mos HIKOJIa

(YHuBepcanbHass OuOIHOTEKA
udpoBoro o0OpazoBaTEIBLHOIO

KOHTCHTA)
4 |Koopnunatel u rpaduku.| 24 1 OI'nC «Mos HIKOJIa
DOyHKIUH (YauBepcanpHast OubImoTeKa
1 poBOro 00pPa3oBaTEIHLHOTO

KOHTEHTA)
5 |[loBTOpenue u 0000IIeHNE 6 1 OIruc «Most HIKOJIa

(YuuBepcanbHass OubIHOTEKA
nndpoBoro o0pazoBaTEIHLHOTO

KOHTEHTA)
OBUIEE KOJIMYECTBO| 102 6 0
UACOB I10 ITPOTPAMME
8 KJ1ace
Ne |[HaumeHOoBaHME pa3/ienioB U KonunuecTBo yacoB DOnexTpoHHbIE (U POBLIE)
I1/T1||TEM TIPOTPAMMBI Beero ||Kontpos [[paxtn o0Opa3oBaTeNbHbIE PECYPCHI
HBIE YeCcKue

paboThl ||paboThI

1 |Uucma w  BeuucaeHwus| 15 OI'C «Mos IIKOJIAa
KBanpaTHbie KOpHU (YHuBepcanbHas OuOIHOTEKA

1n(ppoBoro 006pazoBaTEILHOTO
KOHTEHTA)

2 |Uncna ©®  BBIYMCICHUS. 7 OI'nC «Mos LIKOJIa»
Crenenn c LIEITBIM (YauBepcanpHas OuOIMOTEKA
MOKa3aTeaeM 1uppoBoro 006pazoBaTEILHOTO

KOHTEHTA)
‘ 3 HAnre6paI/1quKHe H 5 H 1 H H(DFI/IC «Most LIKOJIa»




Ne [HaumeHnoBaHue pa3nienoB H KonnuecTBo yacos ‘ OnexTpoHHbIe (LI POBLIE)
1/11||TeM MpOrpamMMbl Beero ||Kontpous [[paxtn o0pa3oBaTeNbHbIC PECYPChHI
HbIE YecKue
pabotbl ||paboThI
BbIpakeHMs.  KBajgpaTHbIil (YuuBepcanbHass Oubnmoreka
TpeX4wIeH udpoBoro 006pazoBaTEILHOTO
KOHTEHTA)

4 ||AnreOpanueckue 15 1 OI'1C «Mos LIKOJIA
BBIPKCHHUS. (YauBepcanpHast OuOIMOTEKA
Anrebpanueckas 1poob uppoBoro 06pa3zoBaTEILHOTO

KOHTEHTA)

5 |[YpaBHeHust U HepaBeHcTBa.| 15 1 OI'1C «Mos LIKOJIA

KBanparHupie ypaBHEHUS (YauBepcanpHast OuOIMOTEKA
1udpoBoro 006pPa3oBaATEILHOTO
KOHTEHTA)

6 ||[YpaBHeHus u HepaBeHCTBa.| 13 OI'NC «Mos HIKOJIa

Cucrembl ypaBHEHUI (YuuBepcanbHass Oubimoreka
nrdpoBoro 0O6pa3oBaTEIHHOTO
KOHTEHTA)

7 |[YpaBHeHUS W HepaBeHCTBa.| 12 1 OI'1C «Mos HIKOJIa)

HepaBeHnctBa (YauBepcanpHas OuOJIMOTEKA
uppoBOoro 0O6pPa3zoBaTEIHHOTO
KOHTEHTA)

8 ||DyHKIUY. OcHOBHEBIE 5 OI'UC «Mos IIIKOJIaY

TTOHSITHS (YHauBepcanbpHas OuOIMOTEKA
nudpoBoro 0O6pa3oBaTEIHHOTO
KOHTEHTA)
9 ||DyHKIUY. Yuciosble 9 OI'UC «Mos HIIKOJIaY
byHKIUN (YuuBepcanbHass OubinoTexa
1 poBoro 06pa3zoBaTEILHOTO
KOHTEHTA)
10 |[[ToBTOpeHME M 0000IIEHUE 6 1 OI'nC «Most TITKOJTaY
(YHuBepcanbHas OuOIHOTEKA
1 (ppoBoro 006pazoBaTEILHOIO
KOHTEHTA)
OBIIEE KOJIMYECTBO| 102 5 0
UACOB I10 ITPOTPAMME
9 kJace
Ne || HaumeHoBaHue pa3ziesoB 1 KonunuecTBo uacoB DOnexTpoHHbIE (IUPPOBLIC)
/T TEM TIPOTPaMMBI Beero |[Konrpomsh| TTpa o0pa3oBaTeNbHbIE PECYPCHI
ble paboTHI || KTU
YecK
ue
pab
OTHI

1 |YUncna ©  BBIYHCIEHUS. 9 OI'nC «Mos LIKOJIAa»

JleficTBUTEBLHBIE YKCTIa (YauBepcaibHast oubmmoTeka
muppoBoro  00pazoBaTEIHLHOIO
KOHTEHTA)

2 |[YpaBHeHusi W HepaBeHCTBa.| 14 1 OI'NC «Mos LIKOJIa»

VYpaBHeHus c OJIHOM (YuauBepcaiibHast Ooubnmoreka




HaunmenoBanue pa3nenos u
/1

KonnuecTtBO yacoB

DnekTpoHHbIC (IU(PPOBEIE)
o0pa3oBaTeNbHbIC PECYPChHI

TEM TIpOrpaMMBl Beero |Kontponsh||Ipa
bI€ pa0bOTHI || KTH
94eCcK
ue
pab
OTBI
MepeMEeHHOMN uuppoBoro  00pa3oBATEIHLHOTO
KOHTEHTA)
3 |[YpaBHeHnuss u HepaBeHcTBa.| 14 1 OI'1C «Mos LIKOJIa»
Cucrembl ypaBHEHUH (YauBepcaybHas OoubIMoTeKa
uppoBoro  00pazoOBaTEIHLHOTO
KOHTEHTA)
4 ||YpaBHeHHS W HepaBeHCTBa.| 16 2 OI'nC «Most HIKOJIa
HepaBenctpa (YauBepcayibHas OoubImoTeKa
uppoBoro  0OpazoBaTEIHLHOTO
KOHTCHTA)

5 ||[DynKuMHK 16 1 OI'UC «Mos IIKOJIaY
(YHuBepcanbHas O6ubanoreka
nudpoBoro  00pa3oOBaATEIBHOTO
KOHTEHTA)

6 |[YucioBbie 15 1 OI'1C «Most IIKOJIa

MOCJIeI0BATEILHOCTH (YauBepcayibHas oubIMoTeKa
nuppoBoro  oOpa3oBaTEILHOTO
KOHTCHTA)
7 |[loBropenmne, o000OmeHue,| 18 1 dI'nucC «Mos IIKOJIa»
CHUCTEMaTHU3aIlUs 3HAHUM (YuauBepcasibHast OoubmmoTeKa
nudpoBoro  00pa3oOBaATEIBHOTO
KOHTEHTA)
OBIIEE KOJIMYECTBO| 102 7 0
UACOB I10 ITPOTPAMME

YueTr nporpaMmMbl BOCIUTAHUSA
npH pa3padoTke TeMATHYECKOI0 IVIAHNPOBaHUs y4eOHOIo Kypca «Auaredpa»

JInunoctusle YV /| Omnpenensiercs B mpolecce pa3padoTKu DopMbl
OTpaXkaroT CLIEHapHsl KaXKJI0r0 ypoKa BOCIIUTHIBAIOIIAX
TOTOBHOCTb BocnuteiBaromnmii OO6pazoBarenbHbIE y4EOHBIX 3aHATHH
00y4Jarouxcs MOTEHITHAT TEXHOJIOTHH

PYKOBOACTBOBATHCA coaeprKaHus

CUCTEMOM y4e0HOro npeaMeTa

MMO3UTHBHBIX

LIEHHOCTHBIX

OpHEHTALNI u

paclMpeHue  OmbITa

JESATCIIBHOCTH Ha €€
OCHOBE M B IIPOLECCE
peanusanuu
OCHOBHBIX
HaIlpaBJICHUN
BOCITUTATEIbHON
JEATEIbHOCTH B
4acTH:




rpakAaHCKOTO, Bocnurtanue [IpoekTHas Ponesas urpa.
MaTPUOTHIECKOTO TPaXTAHCTBEHHOCTH | TEXHOJIOTHSI, Curyanus:
BOCIUTAHUS U TaTpuoTH3Ma Ha | KEHC-TeXHOJOTUU «Hayunas
(camoormpeneneHue / | mpuMepax >KU3HU U koH(pepermus  XIX
NaTPUOTH3M, JeSITEIIbHOCTH BEKay.
rPaKJIaHCTBEHHOCTb, | POCCUMCKUX YUYEHBIX, - OO6yuaromuecs
colabHas BHECIIUX  OOJIBIION OepyT Ha cebst posu
COJIMJIAPHOCTBD) BKIIaJ] B Ppa3BUTHE M3BECTHBIX
anreopsl MaTEeMaTUKOB u
MPEJCTABISAIOT CBOM
paboThl, 00CYyX)nas
WX 3HAYCHUE s
HAyKH W pPa3BUTUSA
o01ecTBa
TPYAOBOTO dopmMupoBaHue Texnonoruu «Anrebpa B
BOCTIUTAHHSI, HAyYHOW  KApTUHBI | POOIEMHOTO cTapTamax.
LEHHOCTH HAy4YyHOTo | MHpa, BJIaJIeHUE | 00y4eHuUs, Obyuaromuecs
TTO3HAHUS KYJIBTYPOH, nH(GOPMaIMOHHBIE, AHATU3HPYIOT
(cMbICIOO0pa30BaHKe | CO3MAHHOW  BOKPYT | KPUTHUECKOTO yCHENIHbIE TPUMEPHI
/ TPyA W TBOPHYECTBO, | IpeaMETa MBIITCHHS CTapTamnoB, KOTOPBIM
HayKa) MaTeMaTHKa. MTOMOTJIN
Yauthbcsi  co37aBaTh MaTEeMaTHYECKHE
YCIIOBUS pacueTsl u
MIPOSIBJICHUS, TIOMCKA, anredpandeckue
oOMeHa,  OTKpBITHS MOJIEIH IS
CMBICIIOB JIOCTHIKEHUS
o0y4armuMucs ycmexa; — U3y4arorT,
KaK TPyJA ¥ HAy9HOE
MBIIJICHUE TPHUBENN
K peaTbHBIM
pe3ynpTaTam
JTyXOBHO- Bocniuranue 3nopoBbecOeperaroniy | « IK0-MaTeMaTHKa.
HPABCTBEHHOTO, HKOJIOTHYECKOTO e, [IpoBenenue urpsl, B
HKOJIOTHIECKOTO CO3HaHUS, reIaroruka KOTOPOW
buznueckoro OTBETCTBEHHOE COTpYJIHUYECTBA o0yyJarormuecs
BOCITUTAHHSI, OTHOIIICHHE K CBOEMY permaroT 3aa4m,
dbopMupoBaHUs 3JI0POBBIO, CBSI3aHHBIE c
KYJIBTYPBI 3JI0POBbS M | IOTPEOHOCTH B IKOJIOTHYECKUMU
HMOIIMOHAIEHOTO AKTUBHOM u BOIIPOCAMH,
Oyaromosy4us, 3I0pPOBOM obpaze UCIIONB3Ys
JTUYHOCTHBIE JKU3HU, OTKa3 OT anrebpanveckue
PE3YJIbTATHI, BPE/THBIX MTPUBBIYCK YpaBHCHUS,
o0ecreunBaroue Harpumep,
a1 TaIxio BBIYHCJICHUE YPOBHS
oOyyarorerocs K 3arpsi3HEHUsT WU
WU3MCHSFOIINMCS COCTaBIICHHE
YCIIOBUSIM 3¢ (heKTUBHOTO
COLMAIIBHOM u TUIaHa o
MPUPOIHON Ccpebl, nepepadoTke
(HpaBCTBEHHO- OTXOJI0B
STHYECKast
OpHUEHTAIHs /
pHUpo/a,
YeJI0BEYECTBO,
3JI0pPOBBIit obpa3

KU3HH )




Mopynu nporpamMmsl BocnuteiBaromuii OO6pa3oBarenbHbIe ®opMbl
BOCIIUTAHUS MOTEHILIAAT TEXHOJIOTUHI BOCTHUTHIBAOIIUX
cojiepKaHus y4eOHBIX 3aHATUI
yueOHOro npeaMera
[Tpodunaktuka u | ®opmupoBanue 3nopoBbecoeperatontu | [IpoektHass pabota
0e30MacHOCTb COLIMATILHO e, «['pynmnoBoe
01100psieMOoro nejaroruka perieHue
MOBE/ICHUS, COTPYJIHUYECTBA MaTeMaTH4eCKOn
pa3BUTHE HABBIKOB 3a/1aumy.
camopedIIeKCru, OO6yuaromuecs
CaMOKOHTpOJIS, paborator B
YCTOHYHBOCTHU K rpymmnax HaJ
HEraTUBHBIM CJIOXKHOM  3ajadew,
BO3JICHCTBUAM, rne KaXOblii 4WieH
rPYIIIOBOMY TPYIIIIBI BHOCHUT
JABJICHUIO CBOH BKJAm. OTO
pa3BUBaET HABBIKU
COTpYOHHYECTBA U
OpaTOPCKOTO
MacTepCTBa, a
TaKxe IIOMOTaeT
MIPOTUBOCTOATH
TPYIIIOBOMY
JABJICHHUIO,  KOTJa
YJICHBI TPYTIIIBI
paboTaroT  BMecTe
I JOCTHXKEHUS
o01IeH 1enu
ConuanbHoe Bocnuranue Texnonoruu WudopmannoHHbIH
NapTHEPCTBO oOyJaromuxcs, poOJIEMHOTO IIPOEKT:
HAaI[eJIEHHBIX Ha | oOyueHus, «Marematuka B
npeoOpa3oBaHue uH(OpMaIlMOHHbIE, COLIMATILHBIX
OKPY>KaIoIIero KPUTHUYECKOTO Meauay.
coluyma, MBIIILICHHUS, Ooyuaromuecs
MMO3UTUBHOE nejarorvuka UCCIIEYIOT, Kak
BO3JICICTBUE Ha | COTPYJIHUYECTBA, MaTeMaTUYeCcKHe
COLIMATIbHOE TYMaHHO-TUYHOCTHAS | aJITOPUTMBI
OKpYKEHHE texnonorust 1. A. | ympaBusitoT
AMOHOIIBUIIN COIMAIbHBIMH
ceTsiMH  (HampuMmep,
anroputmsel).  OHu
MOTYT CO3JaTh CBOIO
CTpaTETUIo 1o
MMO3UTUBHOMY
MCIIOJIb30BaHUIO
COLIMAJIBHBIX MEJna,
OTHPASChH Ha
pe3yabTaThl
MaTeMaTH4eCKOro
aHasm3a
[Tpodopuenrarus [Tpodeccuonansuoe | [IpoexTHas Ponesas urpa:
CaMOOTIPEIETICHUE, TEXHOJIOT U, Kelic- | «MartemMaTuku "
MO3UTUBHBIA B3IJISI | TEXHOJIOTHUH, OM3HECMEHBD».
Ha TPYI MOYybHAsS Oo6yuatromuecs
TEXHOJIOTHS, JICJISITCSL HA TPYIIIBL:




TEXHOJIOTHUS olHa TIpynma -
CMEIIaHHOTO «MaTeMaTHKN»,
o0yJeHus KOTOpBIE
pa3pabaThIBarOT
MaTEeMaTHYECKYIO
MO/IEITb JUIst
OusHeca, BTOpas -
«OHM3HECMEHEIY,
KOTOPBIE pean3yroT
3Ty  MOJenb  Ha
MIPaKTHKE.
Y4acTHUKH  WIPBI
yuarcs paboTaTh B

KOMaH/E u
MOHUMAIOT, Kak
MaTeMaTHKa

MOMOTaeT  pelIaTh
peanbHbIe  OW3HEC-
3a]jauu

B ¢denepanpHbiX W peruoHaIbHBIX MPOIENYypax OLEHKH KauecTBa OOpa3oBaHUS

HCIIOJIB3YCTCA

nepedyeHb (Koau(ukaTtop) pacmnpefesieHHbIX 10 KjaccaM IPOBEPSIEMbBIX

TpeOOBaHUI K pe3ylibTaTaM OCBOCHHUS OCHOBHOW 0O0pa3oBaTeIbHOW IMPOrpaMMbl OCHOBHOI'O
00111ero 00pa3oBaHus U AIEMEHTOB COJEPKaHMS TI0 MaTEMAaTHKeE.

IIpoBepsiemble TPeGOBaHMS K pPe3y/JIbTATaM OCBOEHHUS OCHOBHOM
oOpa3oBaTeJIbHOM MporpamMmal (7 Kjacc)

Kon [IpoBepsieMble ITpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
IIPOBEPSIEMO IIPOrpaMMbl OCHOBHOT'O 00I111eT0 00pa30BaHus
ro
pe3yJsbrara
1 Yucna v BBIYUCTICHUS
11 BbimonHATe, coderas YCTHBIE M TNHCbMEHHBIE TPUEMBI, apHpMeTHUYecKHue
NEHCTBUS C palliOHAIbHBIMU YHCIaMH
1.2 HaxomuTh 3Ha4yeHHsI YUCIOBBIX BBIPAKEHUHM, NPUMEHATh pPa3HOOOpa3HbIE
CIOCOOBI U MIPHUEMBI BHIUMCIIEHUS 3HAUEHUH IPOOHBIX BBIPAXKEHUH, COAECPIKAILIMX
OOBIKHOBEHHBIE U JIECATUUHBIE IPOOH
1.3 Ilepexoauth OT oxHOW (OPMBI 3aMUCH 4YUCEN K Apyroi (mpeoOpazoBbIBATh
NECSITUYHYIO JApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO IpOOb)
1.4 CpaBHUBaTh U YIOPSAJOYMBATH PAllMOHANIbHbIE YUCIIA
1.5 OxpyrysTh uncia
1.6 BbINONMHATE NPUKUAKY M OLIEHKY PE3yJIbTaTa BBIYMCIEHHWM, OLEHKY 3HAYEHUI
YHCJIOBBIX BbIpa)KEHUH. BBINOMHATE NEHCTBUS CO CTEMEHSIMH C HaTypaJbHBIMU
IIOKa3aTeIsIMU
1.7 [IpumeHsTh NpU3HAKK ACTUMOCTH, Pa3joKEHHE HAa MHOXKUTENIU HATypalbHBIX

YHUCCJI




1.8

Pemate mpakTHKO-OPUEHTUPOBAHHBIE 3aJaud, CBSA3aHHBIE C OTHOIICHHEM
BEJIMYMH, TMPOMOPIHOHAIBHOCTBIO BEJIMYUH, NMPOLEHTAMHU, UHTEPIPETUPOBATDH
PE3yNbTaThl PEIICHUS 3334 C YI€TOM OIpaHWYEHUH, CBA3aHHBIX CO CBOWCTBAMH
paccMaTpuBaEMbIX 0OBEKTOB

2 Anrebpandeckue BoIpaKEHUS

2.1 Hcnonb30BaTh anredpandecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, IIPUMEHSTD €€ B
Ipolecce OCBOEHUs yueOHOro MaTepuasa

2.2 Haxomute 3HaueHus OyKBEHHBIX BBIPOKEHHH TIpU 3aJaHHBIX 3HAUYCHUIX
HEPEMEHHBIX

2.3 BeimonHATe mpeoOpa3oBaHus LEIOr0 BBIPAXKEHHWS B MHOTOWIEH MPHUBEICHUEM
MOJTOOHBIX CJaraeMbIX, PAaCKPBHITHEM CKOOOK

2.4 BbINONHATE yMHOXXEHHE OJHOWIEHAa Ha MHOIOWIEH M MHOroWieHa Ha
MHOTOYJICH, TPUMEHSATH (POPMYIIBI KBaJIpaTa CyMMBI ¥ KBa/IpaTa pasHOCTH

2.5 OcCymiecTBIATh  pa3lioXeHUE MHOTOYJICHOB HA MHOXHUTEIM C IOMOLIbIO
BBIHECEHHSI 3a CKOOKM OOILEro MHOMXUTENS, TIPYNIUPOBKU CJIAaraeéMbix,
IpUMEHEHHs (POPMYJT COKPALIEHHOTO YMHOXKEHUS

2.6 [IpumensTh npeoOpazoBaHUsI MHOTOWIEHOB /ISl PELIEHUS Pa3IMUHBIX 33Ja4 U3
MaTEeMaTHKH, CMEXXHBIX IIPEAMETOB, U3 PEATbHOMN MPAKTUKH

2.7 Hcnonb30BaTh CBOMCTBA CTENEHEM C HaTypajJbHBIMU IOKa3aTeNsIMHU IS
peoOpa3oBaHUS BEIPAKESHUHN

3 VYpaBHEHUS U HEPABEHCTBA

3.1 Pemate nuHeElHBIE ypaBHEHMS C OJHOM IIEPEMEHHOM, NPHUMEHSs IpaBUia
nepexofa OT HCXOJHOTO YPaBHEHUS K paBHOCWIbHOMY emy. [IpoBepsrs,
SIBJIIETCS JIU YMCIIO KOPHEM YpaBHEHUS

3.2 [TpumensaTs rpaduyeckre METOABl MPU PEUICHUU JIMHEHHBIX ypaBHEHHUH M HX
CUCTEM

3.3 [lonOupatrs mpuMepsl Map 4YUCEN, SBJISIOLUXCS pPEIIEHUEM JIMHEHHOTo
ypaBHEHHUS C IByMsI IEpEMEHHBIMU

3.4 CrpouTh B KOOpIMHATHON IJIOCKOCTU TpauK JIMHEHHOTO ypaBHEHUS C JBYMS
NEPEMEHHBIMM;  MOJB3YsICh TpaHUKOM, TPHUBOAUTH MPUMEPHl  pPELICHUs
YpaBHEHHS

3.5 Pemate cuctemsl IBYX JIMHEHHBIX ypaBHEHHUH C JBYMs NEPEMEHHBIMH, B TOM
qucie rpadpudecku

3.6 CocTaBnarh H pewmarb JUHEWHOE YypaBHEHUE WIM CHCTEMY JIMHEHHBIX
YpaBHEHMH 10 YCJIOBUIO 3a/a4M, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJIY4YEeHHBIN pe3ynbTar

4 Koopaunats! u rpadpuku. @yHkuuu

4.1 N300paxaTh Ha KOOpJMHATHOM MpPSIMOW TOYKH, COOTBETCTBYIOIIME 3a/JaHHBIM

KOOpJIUHATaM, JIYYH, OTPE3KH, HHTEPBAJIbI, 3allMCHIBATh YHCIIOBBIE MTPOMEKYTKH
Ha anreOpanvecKkoM sI3bIKe




4.2

OTMeuaTh B KOOpI[HHaTHOﬁ IJIOCKOCTH TOYKH I10 3alaHHBIM KOOpAHWHATaAM

4.3 CrpouTts rpaduky TuHEHHBIX QyHKIMHA. CTpouTh rpaduk QyHKIHH Y = |X|

4.4 OnuceiBaTh ¢ NOMOUIbIO  (DYHKIMI M3BECTHBIE 3aBHCHUMOCTH  MEXAY
BEJIMYMHAMU: CKOpPOCTb, BPEMs, PAacCTOSHUE, LIEHY, KOJUYECTBO, CTOMMOCTD,
IIPOU3BOIUTENILHOCTD, BpeMsl, 00beM PabOThI

4.5 HaxonuTs 3HaueHune (yHKIMK 1O 3HAYECHUIO €€ apryMeHTa

4.6 [Tonumatp rpaduyeckuii crmocod NpeACTaBICHUS M aHaIu3a HHGOpMAIHH,
U3BJIEKaTh M MHTEPIPETUPOBaTh HMH(POpPMALMIO U3 TpadUKOB pealbHbIX
MPOLECCOB U 3aBUCUMOCTEMN

IIpoBepsiemble 3jieMeHTBI coaep:kaHud (7 Kiacc)
Kon IIpoBepsieMblii 2IEMEHT COJEP/KAHUS
1 Yucna v BIYMCICHUS

11 JlpoObu OOBIKHOBEHHBIC W JIECSATHYHBIC, MEPEXOa OT OAHOW (HOPMBI 3amuch
npobeit k npyroil. IloHsATHe paunMOHAIBHOrO 4YHCIA, 3alUCh, CPaBHEHHE,
YIOPSA0OYMBAHUE PALIMOHATIBHBIX YHCEI

1.2 Apudmernueckue AEUCTBUA C PallMOHAIBHBIMHU 4uciamMu. Pemenue 3amgau us
peasbHOM MPaKTUKU HA YaCTH, Ha IpoOH

1.3 Crenenb ¢ HaTypaJbHBIM TIOKa3aTelieM: OIpeaeieHue, MpeoOpa3oBaHKe
BBIPa)KEHUI Ha OCHOBE OIpEIENIeHNs, 3aUCh OOJIBIINX YUCEell

14 [TponeHTsl, 3aUCh MPOLEHTOB B BUJE APOOH U ApoOH B BHUJE MPOLEHTOB. Tpu
OCHOBHBI€ 3a/1a4Ml Ha MTPOLIEHTHI, PELIEHUE 33a4 U3 PeaJIbHOI NPaKTUKU

1.5 [TpuMeHeHre IPU3HAKOB IEIMMOCTH, Pa3JI0KEHUE Ha MHOXKHUTENIN HaTypalbHbIX
yucel

1.6 Peanbuble  3aBUCMMOCTH, B TOM  4YHCJI€ TpsMas U OoOparHas
IPONOPLUOHAIBHOCTH

2 Anrebpanyeckue BbIpaKeHHs

2.1 IlepemeHHBIE, YKMCIIOBOE 3HAYEHHME BBIPAKECHUS C NEpPEeMEHHOW. JlomycTumeble
3HAYEHUS IEPEMEHHBIX

2.2 [IpencraBiaeHrne 3aBUCHMOCTHM MEXJIy BEIMYMHAMH B BHIE (HOPMYJIBL
Beraucnenns no gpopmynam

2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPRXKEHUI, TOXKAECTBEHHO PaBHbIE BBIPAYKEHUS

2.4 CBolicTBa CTENIEHU C HATYPaJIbHBIM [10Ka3aTEIEM

2.5 Opnownenbl U MHOrowieHel. CreneHb MHorowieHa. CrokeHue, BbIUMTAHUE,
YMHOXEHHE MHOTOYJIEHOB

2.6 @opMyIbl COKpAIIEHHOIO YMHOXEHHS: KBaJpaT CyMMbI M KBaJapaT pa3HOCTH.

dopmylia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHUTEIN




YpaBHeHus

3.1 VYpaBHeHHe, KOpPEHb YypaBHEHHs, IpaBHJa MpeoOpa3oBaHUs YypaBHEHUS,
PaBHOCUJIILHOCTD YpaBHEHUN
3.2 JluHeitHoe ypaBHEHHME C OJHOM MEPEMEHHOW, YHCIO KOPHEH JIMHEWHOro
YPaBHEHUS, PEILICHNUE JIMHEUHBIX YPABHEHUN
3.3 CocraBieHrue ypaBHEHHI IO YCIOBHUIO 3afaud. PelieHue TEKCTOBBIX 3a/1ay C
IIOMOILBIO YPABHEHUI
3.4 JluneliHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk
3.5 CucreMa JByX JUHEHHBIX YpaBHEHUM C IBYMs MEpeMEHHbIMU. Perenue cucrem
yYpaBHEHUH criocoOOM MOACTaHOBKU. IIpuMepsl pemieHus TEKCTOBBIX 3ajad C
MOMOIIbIO CUCTEM YpaBHEHUU
4 Koopaunats! u rpaduku. OyHKImu
4.1 Koopannara To4kM Ha IpsIMO
4.2 Yucnossle mpoMexKyTKH. PaccrosHue Mexay ABYyMS TOYKAMH KOOPJAMHATHOMN
psSIMOU
4.3 [TpsimoyronbHast cucrtema koopauHat, ocu Ox m Oy. AOcuucca v opauHaTa
TOUYKH Ha KOOPJMHATHOH MIIOCKOCTH
4.4 [Tpumepsr TpadukoB, 3amaHHbIX GopMynamu. UteHuwe rpaduKoB peaTbHBIX
3aBUCHMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynxnuun. CoiicTBa GpyHKUIMN
4.6 Jluneiinas @ynkuus, ee rpaduk. I'padux yHKmm y = [X|
4.7 ['padmueckoe penieHue JIMHENHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHUM
IIpoBepsiemble TPEOOBAHUSA K Pe3y/1bTATAM OCBOCHHS OCHOBHOM
o0pa3oBaTebHON NporpaMmmel 8 KJiacca
Kon ITpoBepsieMble IpeAMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
MIPOBEPSIEMO MpOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus
ro
pe3ynbraTta
1 Yucna v BIYUCTIECHUS
1.1 Hcnonp30BaTh HadajabHbBIE NPEJICTABICHHUS O MHOXKECTBE JAEUCTBUTEIBHBIX
yucen JUIsl  CpPaBHEHMs, OKpYIJIEHHMS W BBIYMCIEHUH, H300paxarb
JeCTBUTENbHBIE YNCIIa TOYKAMH Ha KOOPJMHATHON IPSIMOM
1.2 [IpumensaTh TOHATHE apU(PMETHYECKOrO KBAJApPAaTHOTO KOPHS, HaXOIUTh
KBaJ[paTHbIE KOPHH, UCIOJIb3YSl IPU HEOOXOAMMOCTH KaJbKYJISTOP, BBIIOJIHSATD
peoOpa3oBaHus BBIPAKEHUN, COAEpXKAIIUX KBaJpaTHbIE KOPHH, HCIONb3Ys
CBOMCTBA KOpHEHN
1.3 Hcnonb3oBath 3anmucu OOJBLIMX M MAajbIX YHUCEN C IMOMOIIBIO JECATUYHBIX

npobeii u creneneii yncna 10




AnrebpanuecKue BHIPAKCHHS

2.1 [IpuMeHSATH MOHSATHE CTEMEHM C  LENbIM  [IOKa3aTeleM,  BBIIOJIHSITh
peoOpa3oBaHus BBIPAKEHUH, COAEPIKAIMX CTEIICHH C LIEIbIM MI0Ka3aTeleM

2.2 BbINONMHATE TOXKIECTBEHHBIE NIPEOOpPA30BaHUsl PALMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE ITPAaBUJI IeHICTBUI HaJl MHOTOWIEHAMHU U aJIreOpandyecKuMu IpoosiMu

2.3 PackiagpiBaTh KBaJpaTHbBIN TPEXUJIEH HA MHOKUTENIN

2.4 [TpumensaTh TpeoOpa3oBaHMs BBIPAKCHHUN JUIS PEIICHHs Pa3IHYHBIX 33734 M3
MaTEeMaTHKH, CMEXXHBIX IIPEAMETOB, U3 PEANbHOMN MPAKTUKU

3 YpaBHEHUS U HEPAaBEHCTBA

3.1 Pemate nuHeliHble, KBaJIpaTHble ypaBHEHHUS W PpaLMOHAIbHbIE YpaBHEHUS,
CBOJAIIHUECS K HUM, CUCTEMBI JIBYX YPAaBHEHUH C IByMs IEPEMEHHBIMU

3.2 [IpoBouTH MpocTeiiine ucciae 0BaHns ypaBHEHUH U CUCTEM ypaBHEHUH, B TOM
qHcie ¢ MPUMEHEHHEM IpadUUeCcKuX MpeICTaBIeHUH (yCTaHABINBATh, UMEET JIN
ypaBHEHME WJIM CHUCTEMa YpPAaBHEHHMH pelIeHUs, €Cld HUMEET, TO CKOJIbKO, U
npouee)

3.3 [lepexomuTs OT cijoBeCHOM (OPMYIMPOBKH 3aJladyud K €€ alredpandecKkou
MOJICJIM C TIOMOUIbIO COCTABJICHHS YpPaBHEHUS WM CHCTEMbl YpaBHEHHIA,
UHTEPIPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3aJlauM I1OJy4E€HHbIN
pe3yibTar

3.4 [IpumeHsTh CBOICTBA YMCIIOBBIX HEPABEHCTB JUIsl CPABHEHMSI, OLIEHKH, PElIaTh
JUHEWHbIE HEpPAaBEHCTBA C OJHOM IIepeMEHHOM U UuX CHCTeMBbl, JaBaTb
rpadUyecKyro WIUTIOCTPAllMI0 MHOKECTBA PELICHUI HEpaBEHCTBA, CHCTEMBI
HEPABEHCTB

4 OyHKIIUU

4.1 [ToHnMaTh M HUCHOJB30BaTh (YHKUMOHAJBHBIC TOHATUS U S3BIK (TEPMMHBI,
CUMBOJIMYECKHE O0O3HAUEHUs), ONPEENATh 3HaU€HUE (PYHKIMU IO 3HAUYEHUIO
apryMeHTa, ONpeeNsaTh CBOMCTBA (DYHKIMHU 1O ee rpaduKky

4.2 . 2 3
Crpouts rpaduku s1eMeHTapHBIX QyHKIWN Buga: Y = L YEXYEX Y= X],
OTHCHIBAaTh CBOWCTBA YMCIOBOW (DYHKIIMU 1O €€ rpaduKy

IIpoBepsiemble 3JieMeHTBI coaep:kaHu (8 Ki1acc)

Kon [IpoBepsiemMBlii 2JIEMEHT COIEpKAHUS

1 Yucna u BBIYUCICHUS

1.1 KBagpatubiii kopeHb u3 uucna. llonstTe 00 uppanMoOHAIBFHOM YHCIE.
JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE

1.2 CpoiicTBa apupMeTHUECKUX KBaJpaTHBIX KOpPHEHM W UX NpPUMEHEHHE K

npeoOpa30BaHUIO YHCIIOBBIX BBIPAKCHUN M BBIYUCICHUSAM. JleWCTBUTENBHBIC
yucia




1.3

CrereHs ¢ IOCJIBIM ITOKA3aTCJIEM U €€ CBOMCTBA. CTaH,Z[apTHaSI 3a1Mch 4ucjiia

2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanpathblii TpexusieH, pa3ioKeHHe KBaApaTHOTO TPeXUuIeHa Ha MHOKUTENN
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO airedpandeckoi qpodu
2.3 Crnosxenue, BBIYUTaHUE, YMHOKEHHUE, JICJICHUE alreOpandecKux Ipooeit
24 PanmionansHbIe BRIpaKEHUS U UX TIPEOOpa30BaHUC
3 YpaBHEHHS 1 HEPABCHCTBA
3.1 KBanpatHoe ypaBHeHue, ¢opmyna KOopHEHl KBaJapaTHOTro ypaBHeHus. Teopema
Buera
3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiimme qpoObHO-palliOHANIbHBIE YPaBHEHUS
3.4 I'paduueckas MHTEpHpeTanusi ypaBHEHUH C JBYMsI TEPEMEHHBIMH W CHCTEM
JUHEHHBIX ypaBHEHUN ¢ JBYMsI MepeMeHHBbIMU. [Ipumepbl pelieHust cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepageHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuHelHble HEpaBEHCTBA C OJHON MEPEMEHHOMN
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
4 OyHKIMH
4.1 [Tonstue ¢ynxnuu. O6macTe OnpeneaeHus 1 MHOXKECTBO 3HAUEHUH (YyHKIUH.
CrniocoObI 3a1anust PyHKIHIA
4.2 I'paduk pynkumu. YreHne cBONCTB QYHKIUU 1O €€ rpapuxy
4.3 [Tpumepst rpadukoB QPyHKITHH, OTPAXKAIOMINX pPeaTbHBIE TPOIECChHI
4.4 OyHKIIUM, ONMCHIBAIOIIME TPSAMYI0 M OOpaTHyI0 HNpPOMOPLHUOHATIBHBIE
3aBHUCHUMOCTH, UX TpapuKu
45 OyHKIMH Y = X2, y= X3
4.6 Oyukuun Y = \/; Y =X
4.7 I'paduaeckoe pereHue ypaBHEHUH U CUCTEM YPaBHEHHM

IIpoBepsiemble TPeOOBaHUS K pe3y/1bTaTaM OCBOCHHMS OCHOBHOM
oOpa3oBaTe/ibHOM Mporpammal (9 kiacc)




Kon [TpoBepsieMble IpeAMETHBIE PE3YJIbTATHl OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM
MIPOBEPSIEMO MpOrpaMMbl OCHOBHOT'O 0011IeT0 00pa3oBaHuUs
ro
pesyJbrara
1 Hucna u BBIYUCICHUS

1.1 CpaBHUBATh U YNOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIILHBIEC YHCIIA

1.2 BeimonuaTe apupmeTnyeckne ACUCTBUS C PALMOHAIBHBIMH YHCIAMH, COUETas
YCTHBIE U IMCbMEHHBIC IIPUEMBI, BBIIIOIHATH BBIYHACICHUS ¢ UPPALMOHAIBHBIMU
quclIaMu

1.3 Haxonuth 3HaueHus CTENEHEN ¢ LEIbIMU IIOKA3aTeNIsIMU U KOPHEH, BBIYUCIIATH
3HAYEHUS YNUCIIOBBIX BBIPAKECHUHN

1.4 OxkpyrisiTh  JI€HCTBUTENIbHBIE YHWCJIA, BBIIOJHATH HPUKHUAKY pe3yJbTaTa
BBIYHCIICHU, OLICHKY YMCJIOBBIX BBIPAXKCHHUN

2 VYpaBHEHUSI U HEPABEHCTBA

2.1 Pemarp siMHElHBIE U KBaJpaTHbIE YPABHEHMSI, YPAaBHEHMS, CBOJALINECS K HUM,
MpOCTeHINe TPOOHO-PAMOHATIBHBIC YPaBHEHUS

2.2 Pemarp cucreMbl JBYX JMHEHHBIX YpPaBHEHUHW C JBYMs IE€PEMEHHBIMU U
CUCTEMBI IByX YPAaBHEHMM, B KOTOPBIX OJTHO YPAaBHEHUE HE SBJISCTCS JIMHEHHBIM

2.3 Pemate TekcToBble 3amauu  anreOpavuecKuM  CIOCOOOM C  TOMOIIBIO
COCTaBJICHUS YPAaBHEHMSI UJIM CUCTEMBI JIBYX YPaBHEHMH C IBYMs IEPEMEHHBIMU

2.4 [IpoBouTH pOCTENIINE UCCIIENOBAHNS YPABHEHUHN U CHCTEM YPaBHEHHUMH, B TOM
qyuciae C  NPUMEHEHHEM  TpaQHUuecKuX  MpeJCTaBlIeHUH  (Hampumep,
YCTaHABIIMBATh, UMEET JIM YPaBHEHHE WJIM CUCTEMa YpPaBHEHHUH pelIeHMs], ecliu
UMEET, TO CKOJIBKO)

2.5 Pemarp nuHeliHble HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300paxarhb
pElLlIeHNEe HEPABEHCTB HA YMCIOBOM NPSMOM, 3alMCHIBATh PELICHHE C MOMOIIBIO
CHUMBOJIOB

2.6 Pemarb cuctembl JTMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUYAIOIIUE
KBaJpaTHOE€ HEPAaBEHCTBO, H300pakaTh pEIIEHHE CHUCTEeMbl HEPaBEHCTB Ha
YHUCJIOBOM MPSIMOM, 3aIIMCHIBATh PEIICHHE C TIOMOIIBIO CHMBOJIOB

2.7 Hcnonp30BaTh HEPABEHCTBA IIPH PELIEHUN PA3IMUHBIX 3a7a4

3 OyHKIIMHN
3.1 PacrioznaBate (GyHKIMM HM3ydyeHHBIX BUAOB. [loka3biBaTh CcXeMaTHYEeCKU
pacroyio’keHre Ha KOOPAWHATHOM TIOCKOCTH rpadukoB GyHKIMHA Buaa: y = kx,
= kx + b, Y=— = ax? + bx + i
y X , oy y ax X C B 3aBHUCHUMOCTH OT 3HAau€HUI
KO3 PHUINEHTOB, ONMUCHIBATh CBOICTBA (DyHKIIUN
3.2 Iloka3biBaTh CXEMAaTHUYECKH PACIOJIOKEHHE HAa KOOPAMHATHOM IJIOCKOCTH

rpaduKoB QpyHKIMI BUga Y = Jx , Y = [X| u onuceIBaTh cBOWCTBA (PYHKIIUI




3.3

Ctpouth M u300pakaTh CXEMaTHYECKH TrpaduKyd KBaApPaTHUUYHBIX (YHKIHH,
OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKLIUHN 1O UX Tpadukam

3.4 Pacro3naBate kBajpaTHyHyr (QYHKIWIO MO (GopMyse, MPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKUIUH U3 peabHON )KU3HH, PU3UKU, TECOMETPUHU
4 Apudmernueckas 1 reoMeTpudecKas Iporpeccun
4.1 Pacrnio3naBath apupMeTHUYECKYI0 M I€OMETPHUYECKYIO MPOTPECCHH MPU Pa3HBIX
crioco0ax 3a7aHus
4.2 BbINONHATE  BBIUMCIEHUS € UCHOJb30BaHMEM  (opMyld n-ro  4jeHa
apu(METHIECKON ¥ TEOMETPUIECKOI MPOrpeccHii, CyMMBbI IEPBBIX N YJICHOB
4.3 N300paxaTh Wi€HBbl IOCIEIOBATEIbHOCTH TOYKAMH HAa KOOPAUHATHOM
IIJIOCKOCTH
4.4 Pemarp 3anaun, cBs3aHHBIE C YMCIIOBBIMU I10CIIEN0BATEIBHOCTMY, B TOM YHCIIE
3aJaud U3 PEaJbHOM JKM3HH (C HMCIOJIB30BAaHUEM KaJbKYJISATOpa, HHU(POBBIX
TEXHOJIOTHH)
IIpoBepsiemble 3jieMeHTBI cofep:kaHud (9 Ki1acc)
Kon IIpoBepsieMblii 2IEMEHT COJEP/KAHUS
1 Yucna v BIYUCICHUS
11 PannonanbHble uyncia, MppalMOHAIBHBIE YHUCIA, KOHEYHbIE M OECKOHEYHbIE
' JeCATUYHbIE TpooU
MHO0X€eCTBO JEHCTBUTENBHBIX YUCEI, IEHCTBUTENIbHbBIE YHCIa KaK OECKOHEUHbIE
19 JecATUYHbIe poOu. B3auMHO OJJHO3HAYHOE COOTBETCTBUE MEX1Y MHOKECTBOM
' JENCTBUTENBHBIX YUCENl U KOOPAMHATHON npsiMoii. CpaBHEHUE JEHCTBUTEIbHBIX
qucell
1.3 Apudmernueckre 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YU CIAMU
W3mepenus, mpuOIMKeHus, oueHKU. PazMepsl 00BEKTOB OKPYXKAIOLIET0 MHpA,
14 JUINTENIBHOCTh TIPOLIECCOB B OKpYyKaromem wmupe. [IpubimkeHHoe 3HaueHHE
' BEJIMYMHBI, TOYHOCTh Npubamkenus. Okpyrinenue uucen. [Ipukunka u oueHka
pe3yJIbTaTOB BHIYMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 VYpaBHEHMS C OAHOM IEPEMEHHON
2.2 JIunelinoe ypaBHeHue. PenieHne ypaBHEHUHN, CBOASAIIMXCA K JIMHEWHBIM
2.3 KBaaparHoe ypaBHeHMe. Pemienne ypaBHEHUN, CBOAAIIMXCS K KBaIPAaTHBIM
24 bukBanparHoe ypaBHeHue. [IpuMepsl perieHuss ypaBHEHUN TPETbEe U YETBEPTOU
' CTerneHel pa3oKeHNeM Ha MHOKUTETH
2.5 Pemenne npoOHO-pallMOHAIBHBIX YPaBHEHUN
2.6 Cucremsl ypaBHeHU




2.7

VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk

2.8 Pewenne cucreM IByX JIMHEWHBIX YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

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

2.10 I'padmueckas uHTEpHIpETALINS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU

211 Pemienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM criocooom

2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenne mMHEHHBIX HEPABEHCTB C OJTHOW MTEPEMEHHOM

2.14 Pewienne cucreM IMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU

2.15 KBanpaTHbie HEpaBeHCTBA

216 I'padguueckass umHTepnpeTalys HEPaBEHCTB M CUCTEM HEPABEHCTB C JBYMS
' MEePEMEHHBIMH
3 OyHKIUU

31 KBangpatnunas ¢ynkuus, ee rpapuxk u cpoiictBa. [lapaGona, KOOpaAHMHATHI
' BEpILUHBI 1apadoibl, OCb CAMMETPUU NapadoJIbl

3.2 I'padukm Gynakumii y = kx, y = kx + b u ux cBoiictsa

o k 3 o

3.3 I'paduku pynxuouin Y = %Y =X mux ceoiictsa

3.4 Tpaduku dynkunit Y =X, y = x| u ux cpoiicTsa
4 UucnoBsle noCae10BaTENbHOCTH

41 Omnpeznenenue U crocoObl 3a/laHUsl YUCIIOBBIX IMOCIEN0BaTEIbHOCTEH. 3aaHue
' MOCJIEIOBATEILHOCTH PEKYPPEHTHOM popMyIioit U hopmysioil n-ro ujieHa

42 Apudpmernueckass mnporpeccus. PopMylbl n-ro 4ieHa apuPpMETHUYECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX N WIEHOB

43 I'eomerprueckass mnporpeccusd. Q@opMynsl N-r0  4Yji€Ha TIE€OMETPUYECKON
' IIPOIPECCUH, CYMMBI IIEPBBIX N WICHOB

44 N3obpaxxenne uineHOB apu(pMETHYECKOW W TE€OMETPHUYECKOW Iporpeccuit
' TOYKaMHU Ha KOOPJMHATHOMN IJIOCKOCTH. JIMHENHBIN U 3KCIOHEHITUAIBHBIA POCT

4.5 C1oKHBIE IPOLIEHTHI

Jlis mpoBesieHUsT OCHOBHOT'O TOCYIapCTBEHHOIo 3k3ameHa mo Martematuke (OI'D mo

MaTEeMAaTHKE)

UCTOJb3yeTcsl MepedeHb (KOAU(HUKATOp) TpOBEpseMbIX TpeOOBaHUM K

pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTejbHOW MPOrpaMMbl OCHOBHOTO  OOIIEro
00pa3oBaHUs U JICMEHTOB COJICPIKAHUSL.

IIpoBepsiembie Ha OI'D mo maTemaTuke TPeOOBAHMS

K pe3yJIbTaTaM OCBOCHHsI OCHOBHOH 00pa30BaTe/IbHON NMPOrpaMMbl

OCHOBHOI0 00111er0 00pa30BaHUA



Kon
IPOBEPSEMO
rO
TpeOoBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yabTaTaM OCBOCHHUSI OCHOBHOM
00pazoBaTenbHON TPOrpaMMbl OCHOBHOTO 001IIero 00pa3oBaHuUs Ha OCHOBE
orocC

1

YMeHue onepupoBaTh NOHATUSAMU: MHOXECTBO, IOJIMHOKECTBO, ONEPALIMU HAJ
MHOKE€CTBaMU; YMEHHUE ONEpUPOBAThH MOHATUSAMU: Tpad, CBSI3HBIN rpad, AepeBo,
LIUKJI, IPUMEHTh UX IPU PEIICHUH 33]a4; yMEHHE MCIOIb30BaTh rpadudyeckoe
MPEACTABICHUE MHOXECTB JIJIs1 ONIMCAHUS PeabHbIX MPOLECCOB U SBJICHUU, IIPU
peLIeHNH 33124 U3 APYTUX YIeOHBIX IPEIMETOB

YMeHue onepupoBaTh IOHSATHSMH:  ONpPEACICHHE, aKCHUOMa, TeopeMma,
JI0KA3aTeNIbCTBO; YMEHHUE PACIO3HABATh MCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPHUIIAHUS
BBICKQ3bIBaHUH

YMeHue onepupoBath MOHITHSIMH: HATypaJbHOE YHUCIO, MPOCTOE U COCTABHOE
YHUCJIO, JIETUMOCTh HATypaJbHBIX YHCEI, MPU3HAKUA JCITUMOCTH, IEJI0€ YUCIIO,
MOJYJIb 4Kciia, OOBIKHOBEHHAs! JpoOb W JIeCATUYHAsA ApoOb, CTaHIAPTHBIMA BUJ
YUClia, PAlMOHAIBHOE YHCJIO, HPPAIMOHAIBHOE YHCIO, apu(pMETHUUYECKHUIl
KBaJIpaTHBI KOPEHb; YMEHHUE BBIMIOJIHATH JCUCTBUS C YUCIIaMHU, CPAaBHUBAThH U
YHOOPSIOYMBATh YKCIA, TMPEJICTaBIATh YHCIa HAa KOOPAWHATHOM MPsSMOH,
OKPYTJISITh YHCTIa; YMEHUE JIeJIaTh IPUKUIKY U OIICHKY Pe3yJIbTaTa BRIYUCICHUN

YMeHue omnepupoBaTh IMOHATHSAMHU: CTENEHb C LEJNbIM  IIOKa3aTeleM,
apu(METHYECKUI KBaJPAaTHBI KOPEHb, MHOTOWICH, aireOpandeckas IpoOb,
TOXK/IECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOH CTENEHU OOJbIIC €TUHHUIIBI;
YMEHHUE BBHINOIHATH pacyeTsl Mo GopmynnaM, mpeodpa3oBaHus LENbIX, JPOOHO-
palMOHAIBHBIX BBHIPAKCHUH M BHIPAKCHUH C KOPHSAMU, PAa3JIOKEHUE MHOTOUJICHA
Ha MHOXHTEJH, B TOM YHUCIIE C HCIIOJIb30BaHNEM (POpMYIT pa3sHOCTH KBAJPaTOB U
KBaJ[paTa CyMMBbI 1 Pa3HOCTH

YMeHue onepupoBaTh MOHATHUSMH: YUCIOBOE PABEHCTBO, YPABHEHUE C OJHOM
IIEPEMEHHOM, YHUCJIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM; YMEHHE
pemiath JIMHEWHBbIE W KBAJpPAaTHBIE YypaBHEHHS, JPOOHO-palMOHAIbHBIC
YpPaBHEHUS C OJHOM IIEPEMEHHOW, CUCTEMBbl JBYX JIMHEWHBIX YpaBHEHHI,
JTMHEWHbIE HEPABEHCTBA M WX CHUCTEMBI, KBaJ[paTHBIE U JPOOHO-pallMOHAIbHBIC
HEpPABEHCTBA C OJHOM IEPEMEHHOM, B TOM YHUCJIE MPY PELICHUH 3a1a4 U3 APYrUx
NPEeIMETOB M NPAKTUYECKUX 3a7ady; YMEHHUE HCIOJIb30BATh KOOPAUHATHYIO
IPSAMYI0 M KOOPAMHATHYIO TUIOCKOCTH AJI M300pa)KEHUS pelieHuil ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUSIMH: QYHKIHS, rpaduk QYHKIUU, HYTH (YHKIUH,
MPOMEXKYTKH  3HAKOMOCTOSTHCTBA, TIPOMEXKYTKH BO3pacTaHus, YOBIBaHWUS,
HaumOoJblllee W HaWMEHbIIee 3HA4YeHHs (YHKINHM, YMEHHE OINEpUpPOBAThH
MOHATHUSAMHM: TIpsIMasi TIPOMOPIIMOHATLHOCTD, JIMHEWHAsT (QYHKIUSA, KBaApaTUIHAS
¢byHKIUsA, oOpaTHas MPOMOPIMOHATIBHOCTh, Mapadona, THUIepOoa; yMEHHE
CTpPOUTH Tpaguku HYHKIHMH, UCTIOIH30BATh TPAPUKH TSI ONIPEICIICHUS] CBOWCTB
MPOLIECCOB M 3aBUCUMOCTEH, [UIsl peUIeHHs 3agad W3 APYTUX y4eOHBIX
MPEAMETOB U PEAThbHOM JKM3HU; YMEHHE BBIpaxaTh (popMysaMH 3aBHCHMOCTH
MEXy BeIMYMHAMU

YMeHue onepupoBaTh MOHATUSMH: IOCJIEAOBATENBHOCTh, apupMeTHYecKas |
reoMeTpuyecKas IIPOrPECCUi; yMeHHe UCIIOJIb30BaTh CBOICTBa
nocye10BaTeNbHOCTEN, (HOPMYJIIBI CYMMBI U OOLIET0 YjieHa NP PELIeHUH 3a/1ad,




B TOM YHMCJIE 33ja4 U3 IPYTUX YUEOHBIX MIPEIMETOB U PeaIbHOM KU3HU

YMeHnue pemarh 3aaud pa3HbIX TUIIOB (B TOM YHCJE HA IPOLEHTHI, JOIU U
4yacTd, ABI)KEHUE, paboTy, LEHy TOBapOB M CTOMMOCTb IOKYIOK U YCIYT,
HAJIOTH, 3a/1a4¥ M3 00JIACTH YNPABICHHS JUYHBIMU U CEMEHHBIMU (PHHAHCAMH);
YMEHUE COCTaBJISATh BBIPAKEHUSI, YPABHEHUs, HEPABEHCTBA U CHUCTEMBI IIO
YCIOBHUIO  3a/aud, HCCIEAOBaThb IIOJIyYEHHOE pEIICHWE U  OLECHUBATH
MPaBA0NO0I00HOCTh MOTYYEHHBIX PE3YJIbTAaTOB

YMeHue omnepupoBaTh MOHATUAMHU: (UTYypa, TOYKA, OTPE3OK, MpsMas, JIyd,
JIOMaHasl, yroj, MHOIOYIOJbHUK, TpPEYrOJbHUK, paBHOOEIPEHHBIH U
PaBHOCTOPOHHUI TPEYrOJbHUKHU, IPSAMOYIOJbHBIA TPEYroJbHUK, MEIHAHA,
OucceKTpuca W BBICOTA TPEYrOJbHUKA, YETHIPEXYTOJbHHUK, HapajIesIorpamMM,
poMO, IpSIMOYTOJIBHMK, KBaJparT, Tpamlelus; OKPY>KHOCTb, Kpyr, KacaTelbHas;
3HaKOMCTBO C IPOCTPAHCTBEHHbIMHM (PUIypaMH; YMEHHE pellaTh 3aJauyd, B TOM
YuCclie U3 MOBCEIHEBHOHN JKM3HM, HA HAXO0XKJIEHHUE N€OMETPUUYECKUX BEIUYHUH C
IIPUMEHEHUEM U3YyUCHHBIX CBOUCTB QUTyp U (hakToB

10

YMeHne  omepupoBaTh  MOHSATHSAMH:  PAaBEHCTBO  (UTYp,  PaBEHCTBO
TPEYrOJIbHUKOB; apaJIJIEIbBHOCTD U IEPIEHAUKYIIPHOCTD MPSMBIX, YOI MEXIY
IPSIMBIMHU, TEPIIEHIUKYJISAP, HAKIOHHAS, TPOEKIUs, 10A001e Quryp, no1ooHbIe
TPEYrOJIbHUKH, CUMMETpUS OTHOCUTEIBHO TOYKH W MPsAMOW; yMEHHE
pacro3HaBaTh PaBEHCTBO, CHUMMETPHIO W Mono0ue (uryp, mapamieibHOCTh H
MEPIEHIUKYIIIPHOCTD MPSIMBIX B OKPY’KAIOIIEM MUDPE

11

YMeHue onepupoBaTh MOHATHSAMU: JUIMHA, PACCTOSIHUE, Yroll (BeIWYMHA YA,
CHUHYC M KOCHHYC yTjla TPEYroJIbHHKA), TUIONIab; YMEHUE OIICHUBATH pa3MeEpbl
MIPEeIMETOB U OOBEKTOB B OKPYKAIOIIEM MHPE; YMEHHE MPUMEHATH (HOPMYIIBI
nepuMeTpa M IUIONIAJd MHOTOYTOJbHUKOB, JUIMHBI OKPY)KHOCTH M TUIOIIAJH
Kpyra, oObeMa MpPSAMOYrOJBLHOTO MapalljielieNuIesia; yMEHHE MPUMEHSITh
MPU3HAKK PABEHCTBA TPEYTOJHHUKOB, TEOPEMY O CYMME YTIJIOB TPEYTOJbHUKA,
teopemy Iludaropa, TpUroHOMETpUUECKHE COOTHOIIEHUS Uil BBIYHCICHUS
JUTUH, PACCTOSTHUM, TUIOMAAEH

12

YMmenue I/I306pa)KaTB IIJIOCKHEC q)HprLI n ux KOM6I/IH21L[I/II/I, MMPOCTPAHCTBCHHELIC
(1)I/Il"ypI>I OT PYKH, C IOMOLIBIO YCPTCIKHBIX HHCTPYMCHTOB M JBJICKTPOHHBIX
CpCACTB IO TCKCTOBOMY HJIM CUMBOJIBHOMY OITMCAaHUIO

13

YMeHHe omnepupoBaTh IOHATUSAMM: NPSIMOYIOJbHAas CHCTEMa KOODPJIHHAT;
KOOPAMHATBI TOYKH, BEKTOP, CYMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO,
CKAJIPHOE IPOM3BEJICHHE BEKTOPOB; YMEHHE MCIOJIb30BaTh BEKTOPHI M
KOOPAMHATHI Ul MPEACTaBICHUs JAaHHBIX M PEUICHUA 3a/1ay, B TOM YHCIE U3
JPYTUX Y4eOHBIX MIPEIMETOB U pealibHOM JKU3HU

14

YMeHue omnepupoBarh MOHATUSMHU: CTOJIOMKOBBIE M KPYroBbIE JHArpaMMBbl,
TabMuIBl, CpeAHee apudmMeTHyeckoe, MeauaHa, HauOoJblllee W HauMEHbIIee
3HAYeHUs, pa3Max YHCIOBOro Habopa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HMH(GOpPMAIMIO, MPEJACTaBICHHYI0 B Tabmumax M Ha
auarpamMmax, OTpakarollyl0 CBOMCTBA M XapaKTEPUCTUKH PEAIbHBIX MPOLIECCOB
U SBJICHUH; YMEHHE paclo3HaBaTh W3MEHUYMBBIE BEJIMYMHBI B OKpYXKaIOIIEM
MuUpe

15

YMeHue  onepupoBaTh  NOHSTHSMM:  CIyYalHBIM  ONBIT  (CIy4alHbIN
SKCIIEPUMEHT), 3JIEMEHTApHOE COOBbITHE (RJIEMEHTApHBI MCXOJ) CIy4alHOro
OIbITA, CIly4yailHOE COOBITHE, BEPOSATHOCTh COOBITHS; YMEHHME HaXOAUTh
BEPOATHOCTH  CIy4yalHBIX COOBITMH B OIBITaX C PAaBHOBO3MO>KHBIMHU




AJIEMEHTAPHBIMH ~ COOBITMSIMH;  yMEHHE  pelaTh  33Jadyd  METOJIOM
OpPraHU30BaHHOTO Iepedopa M ¢ UCIOIB30BAHUEM IPAaBUIa YMHOKEHUS; YMEHUE
OLICHUBAaTh BEPOSATHOCTH pPEATbHBIX COOBITUH M SBJIEHUH, MOHMMATh pOJb
MPAKTUYECKH JTOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHI B OKPY)KAIOLIEM MUPE U
B KM3HM; 3HAKOMCTBO C IIOHSTHEM HE3aBHCUMBIX COOBITMH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YHCEI ¥ €T0 POJIbIO B MACCOBBIX SIBICHUSIX

16 YMeHue BbIOMpPATh NOAXOAALIMM H3Y4EHHBIH METOA JUIsl pEIleHHs 3a/Jadd,
IIPUBOJUTH IPUMEPHl MaTEMAaTUUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HHU,
pacro3HaBaTh IPOSIBICHHE 3aKOHOB MAaTEMAaTHKH B MCKYCCTBE, OIMCHIBATh
OTJENbHbIE BBIAAIOIIMECS PpE3YyibTAaThl, IIOJyYEHHbIE B XOAE Pa3BUTHS
MaTEMaTUKU KaK HAYKH, IPUBOJUTH IPUMEPbI MATEMAaTUYECKUX OTKPBITHH U UX
aBTOPOB B OT€YECTBEHHON U BCEMUPHON UCTOPUU

IlepedyeHb 3J1eMEHTOB coJiepKkaHusi, NpoBepsieMbix Ha OI'D
10 MaTeMaTHKe
Kon [IpoBepsieMblil JIEMEHT COACPKAHUS

1 Hucna u BIYUCTICHUS

11 Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LEIBIX YHACE

1.2 OOBIKHOBEHHBIE U JIECATHUHBIE IPOOH, IPOLIEHTHI, 0ECKOHEUHbIE IEPUOUYECKUE
npodu

1.3 PannonaneHblie yncna. Apudmernyeckue onepanuy ¢ palMoHaIbHBIMU YUCIAMU

1.4 JlelicTBUTENnbHBIE 4YnCIa. ApudMeTHUEcCKHue Omnepauuud ¢ JACHCTBUTEIHHBIMU
qHCcIIaMu

1.5 [IpuOnu>xeHHblE BBIYMCIEHUS, IMpaBUia OKPYIJIEHMs, MNPHUKUIKA M OlLEHKa
pe3yJibTaTa BBIYMCICHUN

2 Anrebpanyeckue BbIpaXKeHUS

2.1 BykBeHHbBIE BBIpaKEHUS (BBIPAKEHUS C IEPEMEHHBIMHU)

2.2 Crenenp ¢ unenbiM mnokaszareneM. CTENeHb C palMOHAJIbHBIM IIOKA3aTENIEM.
CBoiicTBa CTENEeHU

2.3 MHorouneHsl

2.4 Anrebpandeckas 1po0b

2.5 ApudpmeTnueckuii KOpEHb HaTypaJIbHOU CTEIECHH. JencTBus c
apu(pMETHYECKUMH KOPHSIMHU HATypalbHOM CTENEeHN

3 YpaBHEHUS U HEpPAaBEHCTBA

3.1 Llenbie u 1poOHO-paloHaNbHBIE ypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
YpaBHEHUI

3.2 Lenbie u apoOHO-palMOHaNbHbIE HepaBeHCTBA. CHCTEMBI UM COBOKYITHOCTH

HEpPABEHCTB




3.3

Pemrenue TekCcTOBBIX 3a7a4

4 YucnoBble NOCIEI0BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS TIOCIIE0BATEILHOCTEHN
4.2 Apudmernueckass u reomerpuueckas nporpeccuu. Dopmyna  CIIOKHBIX
IIPOLICHTOB
5 OyHKIIUA
5.1. Oyuknmsi, crnocoObl  3amanus  (yskuuu. Ipadux  pyakuun.  OO6macTh
OIpeIeJIeHUs] 1 MHOXKECTBO 3HaueHMH ¢yHkuuu. Hymu dynxmuu. I[Ipomexytku
3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMU. MaKCUMyMBI H
MUHUMYMBbl GyHKUMH. HanOGosbliee M HauMmeHbllee 3HaYeHHE (YHKIMU Ha
MIPOMEKYTKE
6 KoopannaTsl Ha IpsIMOil U TIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapTOBBI KOOPAMHATHI HA IJTIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOMCTBA
7.2 Tpeyronbauk
7.3 MHOroyrojasHUKU
7.4 OKpy>KHOCTb U KpyT
7.5 W3mepeHne reoMeTpu4eckix BEJIMYUH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposiTHOCTh ¥ cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padsr




