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INOACHUTEJIBHAA 3ATINCKA

Anrebpa sBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrieunBaeT U3y4eHHe JIPYrux JTUCHUILIMH, KaK €CTeCTBEHHO-HAYYHOI 0, TaK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOIHKEHUSI 00pa30BaHUs U B IOBCETHEBHON JKHU3HU.
PazBute y oOyuaromuxcs Hay4YHBIX [PEICTaBICHUM O TMPOUCXOXKIECHUU U CYIIHOCTH
anreOpandyeckux aOCTpakIMid, crocode OTpaKEHUS MaTeMaTHYeCKOW HayKoW SBICHUH U
MPOLIECCOB B MIpHUpOJIe U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICTHPOBAHUS B HAay4YHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anredpbl o0ecrevrnBaeT pa3BUTHE YMEHUS Ha0Jl0/1aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATH CBOH
JEeNCTBUS U BBIBOJBI, GOpMyIupoBaTh yTBepkaeHUs. OCcBOeHHE Kypca anredpsl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYJalOIUXCA: OHH HCIOJB3YIOT JACAYKTUBHBIE H
WHAYKTUBHBIE PacCyXJIeHUs, 0000IIeHHe M KOHKPETH3alMio, abCTparupoBaHHE U aHAJOTHIO.
OOyueHnue anrebpe MpeanoyiaracT 3HAYUTEIbHBIM OOBEM CaMOCTOSTEIBHON JAESITEIIBHOCTH
oOydaromuxcsi, TOSTOMY CaMOCTOSITEIbHOE pEIIeHUE 3aJad  SBJSeTCs — peaju3anueit
JeSITeTbHOCTHOTO TIPUHIINATIA O0YIEHUSI.

B cTpykType mnporpammel yueOHOro Kypca «AnreOpa» Aisi OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEPKATeIbHO-METOAMYECKUe JIMHUM: «Yucma u
BBIUUCIICHUSY, «ANreOpandeckue BBIpXKEHUS», «YPaBHEHHUS U HEpaBeHCTBa», «DyHKIHNY.
Kaxnas u3 3TuX coxepkaTeabHO-METOANYECKHIX JIMHUI pa3BUBACTCA HA MPOTSHKEHUU TPEX JIET
U3y4eHHsl Kypca, B3aUMOJICHCTBYS ¢ IPYTMMHU €ro JIMHUSAMH. B Xone n3yueHus yueOHOro Kypca
00yJaromuMCs TPUXOANUTCS JIOTUIECKH PacCyKAaTh, UCTIIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpay BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUS H
CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOUIMMHCS OCHOB YHHUBEPCAJIBHOI'O MaTEeMaTHYECKOIro
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOTO Kypca «Anredpay siBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanune nuHuM «Yucia W BBIUKCICHUS» CIYXKHUT OCHOBOW [UIsl JajbHEHIero
U3y4eHHs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YYaroIUXCs JIOTMYECKOTO MBIIUICHNUS,
(GOpMHPOBAHUIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJIsi MOBCEJHEBHOHN XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe HAa YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
(opMHpOBaHHEM MPEJCTABICHUNA O JEHCTBUTENFHOM YHCIE. 3aBEpLICHHE OCBOCHUS YMCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanue JByX anreOpauecKux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QOpMHpOBaHUIO y  OOydaromuXcs
MaTeMaTHYeCKOro ammnapaTa, HEoOXOIUMOIro JJs pelleHHs 3ajJad MaTeMaTHKH, CMEXHBIX
NPEMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 00IIero oopa3zoBaHus
yuyeOHbI  MaTepuajg TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JIEMOHCTPHUPYET 3HAYEHUE MAaTEeMAaTHKH KaK sI3bIKa JUTS MMOCTPOSHHSI MAaTEMAaTHIECKUX MOJICTICH,
OTKCAHMs MPOLECCOB U SIBIICHUM peanbHOro Mupa. B 3amaun oOyueHus aaredpe BXOIAT Takxke
JanpHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOTO, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHHM.
[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Copepxanne  (QyHKIMOHAIbHO-TpadUYECKOW JIMHMM  HAlEJIeHO Ha  IOJIy4eHHe
00yJarmuMHUCs 3HaHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYECKOW MOJETH NIl OMUCAHUS
U HCCIeIOBaHUsl pa3HOOOpa3HBIX IMPOILIECCOB U SBJICHHM B mpupoje u obmectBe. M3yueHue
MaTepHuaja CIIOCOOCTBYET pa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIONb30BaTh pa3IHYHBIC



BBIPA3UTEIbHBIC CPENICTBA S3bIKA MAaTEMaTHUKHW — CIIOBECHBbIC, CUMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMUPOBAHKE MPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIbTYPHI.

CormacHo yudeOHOMY IUIaHy B 7-9 Kjaccax wH3ydaercs ydeOHBIM Kype «Auredpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3felibl cofepxaHus: «Yuciaa ¥ BBIYHCICHUSN»,
«AnreOpanyeckue BhIpaKEeHUs», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIUNY.

Ha u3yuenue yuebnoro xkypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemento), B 9 kimacce — 102 vaca (3 yaca B
HEJICTIIO).

BOCIHUTATEJIbHBII KOMIIOHEHT COAEP)KAHUS PABOYEM
MMPOI'PAMMBbI

BocnuratenpHblil moTeHIMan npeamera «Ainredpa» peanusyercs B COOTBETCTBUU C
OCHOBHBIMM HAIIPAaBJICHUSIMM BOCHHUTATEIbHOM JI€ATEIBHOCTH U B COOTBETCTBUU C
[Iporpammoii Boctiutanuss MKOVY byruunckas COILL

VYpoku anreOpsl  OpuU3BaHbl  pemiath  3aJadd  OOy4YeHHs,  OIpelelEHHbIE
roCy/lapCTBEHHOM MpOrpaMMoOi, M 3aJadd BOCIUTAHUS JIMYHOCTU IOJPACTAIOLIEIO
MIOKOJICHUSI B HEPa3pPbIBHOM €/IMHCTBE.

Peanuzanus negarornyeckuMu paOOTHUKAMU BOCHHUTATEIBHOTO IMOTEHIMAJIa YPOKOB

anreOpsl IpearoaraeT cieyomnee:

- YCTaHOBJICHHUE JIOBEPUTEIbHBIX OTHOUIEHMH MEXIy MEeJIarorn4eckuM paOOTHUKOM U
00y4aromuMucs, CHOCOOCTBYIOLINX MO3UTUBHOMY BOCHPHUSATHIO 00YyYarOUIMMUCSA TPeOOBaHUHN U
poCh0 MEeJaroruuyeckoro pabOTHUKA, MPUBJIECYEHHUIO UX BHUMAHUS K 0OCY)KJAaeMOW Ha YpOKe
uH(pOpMalli, aKTUBU3ALlMU TI03HABATEILHON e TEIbHOCTH;

- noOy>kaeHne o0yJaromuxcs cooo1aTh Ha ypoKe OOIIENPUHATHIE HOPMBI MIOBEACHUS,
npaBwia OOIIEHUs CO CcTapliuMu (NeJarorMyeckuMu pabOTHUKAMU) U CBEPCTHUKAMU
(oOyuaromMuMHCs ), MPUHIUTB y4eOHOW TUCIUIUIMHBI M CAMOOPTaHU3AINH;

- IPUBJICUEHUE BHUMAHUS 00Yy4arONNXCs K IEHHOCTHOMY aCleKTy U3y4aeMbIX Ha YPOKax
SIBJICHHM, OpTaHU3aIis UX PabOTHI € MOJYy4aeMOi Ha YPOKE COIMATIbHO 3HAYUMMOU HHpOopMaITueit
— WHULUUPOBAaHUE €€ OOCYXJCHHS, BBICKA3bIBAHHUS OOYUYAIOUIUMUCS CBOEr0 MHEHHUsS IO €€
MOBO/TY, BEIPAa0OTKH CBOETO K HEH OTHOIIICHUS;

- HWCIOJIb30BaHUE BOCITUTATEILHBIX BO3MOXKHOCTEH COCpX)aHHUS y4eOHOro mpeaMeTa
Yyepe3 JEMOHCTPAIUI0 O0Yy4aronuMcsl TPUMEPOB OTBETCTBEHHOTO, TPaKJAHCKOTO MOBEACHUS,
MIPOSIBJIICHUST YETIOBEKOFOOMST U TOOPOCEPACUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIMX TEKCTOB
JUTSL 9TeHMSI, 33724 JUTsl pEeIIeHUsI, TPOOJIEMHBIX CUTYAINi 1 00CYKICHUS B KJIacce;

- TNpUMEHEHHWE Ha YpPOKe MHTEPAaKTUBHBIX (opM paboThl ¢ OO0y4YarOUMMUCS:
WHTEIJIEKTYalbHBIX WIP, CTHUMYJIHPYIOIIUX IIO3HABATEIbHYI0O MOTHBAIMIO OOYYaIOIINXCS;
TUIAKTUYECKOTO TeaTpa, T/ie TOJYyYCHHBIE Ha YpOKE 3HAHUS OOBITPHIBAIOTCS B TEATPATbHBIX
MOCTAaHOBKAX; AHCKYCCHUH, KOTOpBIE MAIOT OOYYalOMIMMCS BO3MOXXHOCTH MPUOOPECTU OIBIT
BEJICHNUS KOHCTPYKTHUBHOTO JHMAJIOTa; TPYIIIOBON pabOThl WM pabOThI B Mapax, KOTOPhIC ydaT
KOMaHJTHOM paboTe M B3aMMOJICHCTBHIO C IPYTUMH JIETHMH,

- BKJIFOYEHHE B YPOK UTPOBBIX MPOILENYP, KOTOPbIE IOMOTAIOT MOAEPKaTh MOTUBALIMIO
00y4aroImuxcsl K MOoJIy4eHHIO 3HAaHUH, HaJIa)KUBAHUIO MIO3UTHBHBIX MEXIMYHOCTHBIX OTHOIIEHUH
B KJIacce, MOMOTal0T YCTAaHOBICHUIO JOOPOXKENAaTeIbHOM aTMOC(hephl BO BpEMS YPOKa;



- opraHuzanus medcTBa MOTUBUPOBAHHBIX M 3PYAMPOBAHHBIX OOYYAIOMIMXCS Hal HX
HEYCIIEBAOIIMMU  OJHOKJIIACCHUKAMH,  JAIOIEr0 WM  COLMAIbHO  3HAYMMBIA  OIBIT
COTPYIHUYECTBA U B3aMMHOMN IIOMOIIIH;

- WHUIMHPOBAHUE W TOIICPKKA HCCIEIOBATEIIbCKON NIESTEIFHOCTH OOYYaIONIMXCS B
paMKax pealM3alid UMU WHIWBHUIYaTbHBIX M TPYMNIOBBIX HCCIIEIOBATEILCKUX MPOCKTOB, YTO
JacT  oOydYaromMMCs BO3MOXKHOCTH IPHOOPECTH HABBIKM CAMOCTOSITEIIBHOTO — PEIICHHS
TEOPETUIECKON MPOOIEMBI, TCHEPUPOBAHUS U OPOPMIICHHUSI COOCTBCHHBIX HJICH, YBAKUTEIHHOTO
OTHOIIEHHSI K YY)KUM HIesM, O(QOPMIICHHBIM B pPabOTax IPYruxX HCCIeI0BaTeNe, HaBBIK
MyOTMYHOTO BHICTYIUICHHS TIEpe]] ayJUTOPUEH, apryMEHTUPOBAHUS U OTCTAMBAHMSI CBOCH TOYKHU
3peHwsL.

Pe3ynpTaThl eMHCTBA y4€OHOM M BOCHHUTATENBbHOM JEATEILHOCTU OTPAXKEHbI B pazfelie
paboueil nporpammbl «JIMYHOCTHBIE pe3ysbTaThl U3yUeHHUS y4yeOHOro rnpenmMera «Anredpay Ha
YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHUs».



COJAEPKAHUE OBYYEHUA
7 KJIACC

Yuciia ¥ BBIYHMCICHUSA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, NEPEeXOoa OT OAHOH (opMbl 3amucu Apoled K
apyroi. IloHATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPSAJOUYNBAHUE PALIMOHAIBHBIX
yrcen. Apudmernueckue IEHCTBUS ¢ pallMOHAIbHBIMU 4YKMcIaMU. Pemienue 3anad u3 peaabHON
NPaKTUKU Ha YacTu, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJEM: OIpe/lelIeHue, Npeodpa3oBaHue BbIPAKEHUM Ha
OCHOBE OTIpPE/ICICHHUS, 3aIMCh OOIBIINX 4ncenl. [IpomenHTsl, 3anich MPOIEHTOB B BUJIE IpOOH U
JIpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33J]aul Ha MPOLIEHTHI, PELIEHNE 3aJau U3 peabHOU
HPAKTUKU.

[TpuMeHeHrEe NPU3HAKOB JEIMMOCTH, Pa3JI0KEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YACE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlOmyCTUMBIE 3HA4YEHUS
nepeMeHHbIX. IIpencraBieHue 3aBUCUMOCTHM MEXAY BEIMUYMHAMM B BUAE (HOPMYIIBL
Beraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIpa)KEHUS, MpaBUIa NIPeoOpa3oBaHus CyMM M NPOU3BEIEHHM, MpaBuia PACKPBITUS CKOOOK U
IPUBEIECHUS TOJOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIBHBIM [TOKA3aTEIEM.

OpHownenbl 1 MHorouwieHbl. CteneHb MHorouseHa. Cro)keHHe, BBIUUTaHUE, YMHOXKEHHE
MHOro4eHOB. DOpMynbl COKpaIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHUTEIIH.

YpaBHeHHUs] M HEPABEHCTBA

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

JIuHeliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHI. CocCTaBlI€HHME YpaBHEHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIBIO YPABHEHUM.

JluneliHOe ypaBHEHHE C JBYMs MEpEeMEHHBIMH M ero rpadguk. Cuctema JIBYX JHMHEHHBIX
ypaBHEHUW C JBYMsI TIepeMEHHBIMHU. PeleHue cucteM ypaBHEHHH CIOCOOOM IOJCTaHOBKH.
[Tpumeps! pemieHns: TEKCTOBBIX 3a7jad ¢ IIOMOIIBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. YUuciioBele NpoMEXyTKU. PaccrosHue Mexay AByMs
TOYKaMHU KOOPJAMHATHON MIPSMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcrucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKkocTH. [lpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonstue ¢ynxnun. I'padux ¢ynkuuu. CpoiicTBa  (QyHKIMIA.
Jluneitnas ¢ynkiwms, e€ rpaduk. ['paduk Gynkuuu y = |X|. ['padudeckoe perieHre THMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUI.

8 KVIACC

Yuciia v BEIYMCIEHUS

KBaaparueiii kopeHb u3 uucna. [loHstue 00 wuppanmoHaabHOM 4YHcie. JlecaTuunbie
NpUOIKEHUsT UPPAMOHATBHBIX uncen. CBolcTBa apuMEeTHYECKUX KBAJAPATHBIX KOPHEH M UX
NpPUMEHEHHE K MpeoOpa3oBaHHUIO YHMCIOBBIX BBIPAKEHUHW U BBIYMCICHUSAM. JleHCTBUTENbHbBIE
qHClIa.



Crenens ¢ 1enbIM I0Ka3zareneM U e€ cBoiictBa. CTaHgapTHas 3alliCh YKCIA.

Anredpanyeckne BbIPaKeHUs

KBagparHbiil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIHN.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanyeckod npobu. CroxkeHue,
BBIYUTAHUE, YMHOKEHHE, JIeJIeHHuEe ainredpanueckux ApoOeil. PammoHanbHble BBIpQXKEHUS M HX
npeoOpa3oBaHueE.

YpaBHeHusI U HEPaBEeHCTBA

KBagpatHoe ypaBHeHue, ¢opmyna KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHM#, cBogAIIMXCA K JIMHEWHBIM UM KBajapaTHbIM. IIpocreiimne npoGHO-
paLOHAJIbHBIC YPABHEHHSL.

['paduueckass uHTEpIIpeTaUsl YpaBHEHHH C JABYMS NEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YPaBHEHMH C ABYMs INepeMeHHbIMU. [IpuMepbl pemeHusi CUCTeM HEIMHEHHBIX ypaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Permenue TekCTOBBIX 3ajjay anredpanyeckuM CrocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NIEPEMEHHOM.
PaBHOcunbHOCTh HepaBeHCTB. JIMHelHble HepaBeHCTBA € OAHON mepeMeHHOH. Cucrembl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstne ¢pynkuuu. OOIACTh ONMpeaeieHUs] 1 MHOXKECTBO 3HaYeHHH (QyHKIH. CriocoOb
3a1aHus QYHKIIHA.

I'padux Pynxmun. Yrenune cpoiictB ¢yHkmmm mno e€ rpaduky. [lpumepsr rpadukon
(GYHKLUH, OTPaXKAIOLIUX peasibHbIe IPOLIECCHI.

@YHKIMY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPONOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxu. OyHkuun y = X2,y = X3,y = X, y=|X|. I'padmueckoe perieHre ypaBHEHUIH U CUCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BbIYMCICHUSA

PanyonaneHble yKcna, UppallMOHAIbHbIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JI€CATUYHbIC
npobu. MHOXeCTBO JEHCTBUTENBHBIX YHCEN, JEHCTBUTENbHBIE 4MCIA Kak OECKOHEUYHbIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOMN MPSAMOH.

CpaBHEeHUE JEeMCTBUTENBHBIX 4HCEN, apu(MeTHuecKue AECUCTBUS C JCHCTBUTEIbHBIMHU
YUCIIaMH.

Pasmepsl OOBEKTOB OKPYKAIOLIEr0 MHpPaA, IUTEIBHOCTH IPOLECCOB B OKPYXKAIOIEM
MUpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMKeHHs. OKpyrjieHue 4Yuced.
IIpuknika v OLlEHKa pe3yJabTaTOB BEIYMCICHHMN.

YpaBHeHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEeHUH, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOIALIMXCA K  KBaJpPaTHBIM.
buxBanpatHoe ypaBHeHMe. lIpumepsl pelieHus ypaBHEHUM TPETbEed M 4YETBEPTOM CTENECHEU
Pa3I0KEHUEM Ha MHOKUTEIIN.

Penrenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemmenne TEKCTOBBIX 3az1a4
areOpanyeckKuM METOIOM.

VYpaBHEeHHE ¢ IBYMs TEpEeMEHHBIMU M ero rpaduk. Pemienuwe cucreM ABYX JIMHEHHBIX
YpaBHEHUN C IByMs IIEpEMEHHbIMU. PellleHHe CHCTeM [BYX YpPaBHEHUM, OJHO M3 KOTOPBIX
JUHEHHOe, a Ipyroe — BTOpoH creneHu. [ padudeckas WHTEpIpeTaus CUCTEMbl YPaBHEHHH C
JBYMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a7a4 anreOpandecKuM CIiocoOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne JNHMHEMHBIX HEPABEHCTB C OAHOM IEPEMEHHOW. PelleHne cuUCTEM JIMHEHHBIX
HEpaBEHCTB C OJHOW mepemMeHHOW. KBanparHble HepaBeHcTBa. ['padmueckas MHTeprpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

DOyHKIUHA

KBanparnunast ¢yHkius, e€ rpapuk u cpoiictBa. [lapaGoma, KOOpAMHATHI BEPIITHHBI
napaboIIbl, 0Cb CAMMETPHH [1apadoIIbl.

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

YucioBbIe MOCIEI0BATEILHOCTH H IIPOrPeCcCUH

[TonsiTe 4MCIOBON MOCIENOBATENIBHOCTH. 3aJaHUE IOCIIENOBATEILHOCTH PEKYPPEHTHON
dbopmyroi u popMyIoi N-To YiIeHa.

Apudmernueckass W reomeTrpuueckas — mporpeccud.  DPopmynbl  N-TO  4WieHa
apu(MeTHUECKONH U reOMETPUYECKON MPOrPECCHil, CyMMBI IEPBBIX N YWIEHOB.

N300pakeHre WICHOB apu(METHUECKOW M TEOMETPUYECKOM MPOrpeccHid TOYKaMu Ha
KOOPJAMHATHOM IUIOCKOCTH. JINHENHBIN U SKCIIOHEHIUAIBbHBINA POCT. CI10KHBIE IPOLIEHTHI.

IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS HPOrpaMMbl ydeOHOro Kypca «Anredpa»
XapaKTEepU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

NpOSIBIIEHUEM MHTEpeca K MPOLUUIOMY W HACTOSILEMY POCCHICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUWEM K JOCTHKEHHMSAM POCCHUICKMX MAaTeéMaTMKOB U POCCUHCKON
MaTeMaTUYeCKOH IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HayKax M MPUKIIATHBIX
chepax;

2) rpa:kIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIITAHME:

TOTOBHOCTBIO K BBINOJHEHUIO O0S3aHHOCTEH TIpakJaHMHA M pealn3alud ero IMpas,
NPEJCTAaBICHUEM O MaTeMaTHYeCKUX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBJICHUH, MPOLEAYp TPakJaHCKOro 0o0IiecTBa (HampuMep, BIOOPHI, ONPOCHI), TOTOBHOCTBIO K
00CYXJEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JIOCTHKEHUI
HayKH, OCO3HAHMEM BaKHOCTH MOPaJIbHO-3TUUYECKHUX IIPUHILIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHME B PELICHUM IPAKTUYECKUX 3alad MAaTEMAaTHYECKOMN
HAIpPaBJIEHHOCTH, OCO3HAHHEM BaKHOCTH MaTeMaTU4YecKoro o0pa3oBaHUs HA NMPOTSHKEHUU BCeil
KHU3HH VI YCHEITHON Mpo(ecCHOHANbHOM AeITeNbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TpPAaeKTOPUH OOpa3oBaHUsS U
KU3HEHHBIX TUIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIUTAHUE:

CHOCOOHOCTBIO K SMOILIMOHAJIBHOMY M JCTETHUECKOMY BOCIPHATHIO MaTEeMAaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, pacCyKIeHUIN, YMEHUIO BUJETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO MO3HAHUSA:

OpHUEHTAIlMEeH B NEATEIFHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4yHBIX NpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, MNPHUPOAbl M OOILIeCTBa, IOHUMAaHHEM
MaTeMaTHYECKOM HayKH Kak cQepbl YelOBEYECKOW MIESTENbHOCTH, ATAloB €€ pa3BUTHS H
3HaYUMOCTH JUIsl PA3BUTHUS LUBUIN3ALUH, OBJIAZJCHUEM SI3bIKOM MaTEMAaTUKH U MAaTEMAaTHYECKON
KYJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHUpPA, OBJIAJACHUEM NPOCTEHIIMMHU HaBbIKAMU
HCCIIEIOBATEIILCKOM 1EATENbHOCTH;



6) ¢usnuyeckoe BocnuTaHUe, (GoOpMUpPOBaHMEe  KYJAbBTYPbl  30POBbS W
IMOLMOHAIBHOIO 0JIar0MoJIyYHs:

TOTOBHOCTBIO TNPUMEHATH MaTeMaTHYeCKHWE 3HAHHUS B HMHTEpPECaX CBOETO 370POBbS,
BEJICHUS 3/I0POBOr0 00pa3a >KMU3HH (3J0pOBOE MHUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, peryisipHas (u3nueckass aKTUBHOCTh), C(HOPMHUPOBAHHOCTHIO HAaBBIKA pEQIICKCHH,
NPU3HAHUEM CBOETO ITPaBa Ha OUIMOKY M TAKOTO K€ IpaBa JAPYroro 4ejJoBeKa;

7) 3K0JIOrHYecKoe BOCIIUTAHUE:

OpHEHTallMel Ha MPUMEHEHWE MAaTeMaTHYeCKUX 3HAHUH IS PelIeHHs 331a4 B 001acTH
COXPaHHOCTH OKpYXarolleid cpefpl, IUIAHUPOBAHHUSA IOCTYIKOB M OLEHKH HX BO3MOXKHBIX
HOCJICACTBUM JJIS1 OKPY’KAIOIIEH Cpebl, OCO3HAaHHEM IJI00ANIBHOTO XapakTepa KOJOTHYECKUX
po0JIeM U IyTel UX PELLeHUs;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM COLUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSX HEOIPEACIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOECH
KOMITETEHTHOCTH Yepe3 MPAKTHYECKYIO JEeSTEIbHOCTh, B TOM YHCIE YMEHHUE YYHTHCS Y IPYTUX
Jro/iel, MpUOOpeTaTh B COBMECTHOW JIESITEIPHOCTH HOBBIC 3HAHMS, HABBIKA M KOMIIETCHIINU U3
OIIBITA PYTHX;

HEOO0XOMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJIEH,
HOHSTHS, THIIOTE3bl 00 OOBEKTaX W SBJICHUSX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABAThH
neGUIHUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPHUHUMATH CTPECCOBYIO
CUTYallMI0O KaK BBI30B, TPEOYIOIUI KOHTPMEp, KOPPEKTHPOBATH MPHHUMAEMBIC PEHICHUS WU
JeWcTBHA, OPMYIHPOBATH U OLICHUBATh PUCKHU U TOCIEACTBHSA, POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI
ITo3naBaTebHbIE YHMBepPcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

® BBIBIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMaTHYECKUX OOBEKTOB,
MOHSITHIA, OTHOIICHWH MEXIy MOHSITHSIMH, (HOPMYIMPOBATH OMPEICIICHUS TOHSITHH,
yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIaccu(PHUKAIIMN, OCHOBAHUS JIJIsi 00001eHus
U CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATN3A;

® BOCIPHHHUMATH, (HOPMYIHUPOBATh U MPEOOPA30BHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpUIIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U O0ITUE, YCIIOBHBIC,

® BBIBISATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B (haKTax,
TaHHBIX, HAOMIOJACHUSIX W YTBEPXKACHUSX, MpejiaraTh KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUNIA;

® JlenaTh BHIBOJIBI C HCIIONH30BAaHHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKTIOYeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

e pa3duparTh JOKa3aTeIbCTBA MATEMATHUSCKHX  YTBEPKICHUH (NMpsMbIE W OT
MIPOTHUBHOTO), MTPOBOIUTH CaMOCTOSITEIIBHO HECJIOKHBIS JIOKa3aTeIbCTBA
MaTeMaTH4ecKux (HakToB, BHICTpAaUBATh apPryMEHTALUI0, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpaATh Croco0 perieHusl y4eOHOUW 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
peleHus, BEIOUpaTh HanOoJee MOAXOSMIMUNA ¢ YIETOM CaMOCTOSTENILHO BBIJEICHHBIX
KPUTEPHUEB).

ba3zoBble ucciienoBare/ibCKue 1eMCTBUA:

® CMONB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBAaTENbCKUH  MHCTPYMEHT  IO3HAHWS,
dbopmyIupoBaTh BOITPOCHI, (bukcupyromue MIPOTHBOPEYHE, npobuemy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE H JaHHOe, (OPMHpOBATH THUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;



MNpoOBOAWUTL IO CaAMOCTOSATCIIBHO COCTABJICHHOMY IUIAHY HECJIO>KHBIN 9KCIICPUMCHT,
HEOOJIBIIIOE HCCIICJIOBAHUE [0 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOO0M;

CaMOCTOSITENIbHO  ()OPMYJIHMpPOBAaTh  OOOOIIEHWUST H  BBIBOABI IO  pe3ybTaTaM
NPOBEIEHHOTO HAOJIIOJICHHS, UCCIICAOBAHUS, OLICHUBATh JIOCTOBEPHOCTh MOJTYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U OOOOIICHHIA,

MPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE TPOIIECCA, & TAK)KE BBIIBUTATH MPEATIONI0KCHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMALIUU, AAHHBIX, HEOOXOIUMBIX
JUISl peLLIeHUs 3a1a4K;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HMHPOPMAIUIO
Pa3IUYHbBIX BUJIOB U (POPM INpEACTABICHUS;

BbIOUpaTh (hOpMy MpecTaBlIeHUs HHPOPMALIMK U UIUTFOCTPUPOBATH pPelllaeMble 3a1a4u
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJEKHOCTh MHPOPMAIIUH 110 KPUTEPUSM, TPEIIOKEHHBIM YUUTEIEM WIIH
c(hOpMyIMPOBAHHBIM CAMOCTOSITENTLHO.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBLIC y‘-leﬁl—[l)le JaelcTBUA:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUM C YCIOBUSAMH U LEIAMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIp@XaTh CBOIO TOYKY 3pEHHs B YCTHBIX M
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PELICHHS 3a/1a4i, KOMMEHTHPOBATh
HOJIy4EeHHBIH pe3ynbTarT;

B X0/ OOCYKIIEHHI 331aBaTh BOPOCHI TI0 CYIIECTBY 00CYKIaeMOI TEMBI, TPOOIIEMBI,
pemaemMoi  3amayd, BBICKa3bIBaTh WJEH, HAICJIGHHbIE Ha TIOWCK pEIIeHMUs,
COIOCTABJIATh CBOM CYXACHUS C CYXICHMAMU JAPYTrMX YYacTHUKOB JIMAJIOTa,
0OHapyXHUBaTh pa3IMuUe U CXOJICTBO MO3UIIMIL, B KOPPEKTHOH hopMe PpopMyIrpoBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHHUS;

NPECTaBIATh PE3YIbTATHl PEIICHHs 3a/1a4H, YKCIIEPUMEHTA, HCCIIEJOBaHUS, POCKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUIEHUS C YYETOM 3ajad IMpe3eHTAUud U
0COOEHHOCTEH ayTUTOPUH;

NOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHONH W WHIMBUAYAJIBHOW pabOTHI
NPY PEIICHNU YYeOHBIX MaTeMaTHIECKUX 3a]1a4;

INPUHUMATD 11€7Ib COBMECTHOH JeSITEeIbHOCTH, UIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacmpeaensTb BuAbl padoT, JOroBapuBaThcsi, O0OCYXIaTh Npolecc u
pe3ynbTaT paboThl, 000011aTh MHEHHST HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TpYyNHoBBIX (opmax paboTbl (0OCYXAeHHS, OOMEH MHEHHIMH,
MO3TOBBI€ IITYPMBl U JIPYTHE), BBIIOJIHATH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH
CBOM JICWCTBUS C IPYTUMH WICHAMH KOMaH/bI, OIICHUBATh KaueCTBO CBOETO BKJaza B
00N TPOIYKT MO KPUTEPHUSIM, CHOPMYIHUPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, aJlTOPUTM pEIIeHHs 3aJadd (MM ero 4YacTh),
BBIOMpPATh CHoco0 pemeHus: ¢ yu€TOM HMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJIJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI TIPOIECca M Pe3ysibTaTa PerieHus
MaTeMaTHUYeCKOM 3aJ1auu;



® I[PEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HHMKHYTH IIPU PELICHHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAWJEHHBIX OLIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OLEHUBATh COOTBETCTBUE PE3YNbTATa ACATEIBHOCTU IOCTABICHHON LIEIU U YCIOBHUAM,
OOBSICHAT NMPUYMHBI JOCTHKEHHUS WIM HEJOCTHIXKEHHS LeJd, HaXOAWUTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 kJjacce OOydaroUmMiics MOMYYHUT CIEAYIOUIUE INPEIMETHBIE
pE3yJIbTaThI:

Yuciia ¥ BbIYHMCICHUSA

BeinonssATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(METHUECKue AECUCTBUS C
paLUOHAIbHBIMU YHCIIAMHU.

HaxonuTh 3HaYeHMs YMCIOBBIX BBIPAKEHWH, MPUMEHATH Pa3HOOOpA3HbIE CIIOCOOBI U
OpUEMbl BBIUMCIICHMUS] 3HAYEHUH JPOOHBIX BBIPAKEHUMN, COJEp)KAIIMX OOBIKHOBEHHBIE U
NeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3aKCH YUCEN K IpYyrod (IpeoOpa3oBbIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECSTUUHYIO 1pO0B).

CpaBHUBATH U YIOPAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINOIHATE NPUKUAKY W OLIEHKY pE3yJIbTaTa BBIYMCIEHUM, OLIEHKY 3HAUYEHUIN YHMCIIOBBIX
BbIpaX€HHI. BBIMOMHATE AEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU MOKA3aTEISIMH.

[TpyMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HaTypaJIbHBIX YUCEIL.

Pemath mpakTHKO-OPHEHTHPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJIUYMH,
IIPONOPLUUOHAIIBHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIIPETUPOBATD PE3YJIbTAThl PEIICHUS 3a/1a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBaEeMbIX OOBEKTOB.

AuredpanyecKkue BbIPaKeHUs

Hcnonp3oBath anreOpanyecKkyro TEPMUHOJIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHusl LEI0r0 BhIPaKEHHSI B MHOTOWIEH MPUBEAEHHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BbINONHATE yMHOXKEHHE OJHOYIEHAa HAa MHOTOYIEH M MHOTOWIEHAa Ha MHOTOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh pa3a0KEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBbIO BBIHECEHHS 3a
CKOOKHM OOUIero MHOKHUTEJS, TPYNIUPOBKU ClaraeMblX, IpUMEHEHUs (POpMyNT COKpaIi€HHOTO
YMHOXEHHUS.

[IpumensTh npeoOpa3oBaHUS MHOTOWIEHOB Ui pEUIeHHs pPa3IMyHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJTIbHOU TPAKTHKU.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypaJbHBIMH MOKa3aTeNsIMU AJIs Ipeo0pa3oBaHUs
BBIPAKCHU.

YpaBHeHUs1 1 HEPABEHCTBA

Pewiats yMHENHbIE ypaBHEHUS C OJHOW IEPEMEHHOM, NMPUMEHss MpaBWIa IIepexona OT
HCXOJHOTO YpaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsaTs, fBiI€TCA 1M YHUCIO KOPHEM
YpaBHEHHS.

[TpuMeHATH rpaduyeckre METOIbl IPU PELICHUH JIMHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map YUCE, IBISIOUIMXCS peIieHUeM JHHEHHOTO YPaBHEHUS C ABYMSI
IIEPEMEHHBIMH.



Ctpouth B KOOpPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JBYMS
MEPEMEHHBIMH, MOJIb3YACH IPpaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemats cucreMbl 1ByX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpagu4ecKy.

CocTaBisiTh M pemiaTh JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHHWH IO
YCIIOBHIO 3a/1auyd, UHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d IOJIyYEHHBIN
pe3ynbTar.

DOyHKIUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alMCHIBaTh YHUCJIOBBIE MPOMEXYTKHM Ha
anreOpandecKoM s3bIKE.

OtMeuaTp B KOOPJAMHATHOM IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpAMHATaM, CTPOUTh
rpaduku TuHEHHBIX QyHKIHNA. CTpouTh Tpaduk QyHKIUHN Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKIMNA W3BECTHBIE 3aBUCHMOCTH MEXKIY BEIMYUHAMU:
CKOPOCTb, Bp€Ms, pacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOUMOCTb, IPOU3BOJIUTEIBHOCTb, BpeEMS,
00BbEM paboTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonnmats rpaduyeckuii cnoco0 MpeaCcTaBICHUS W aHalu3a WHGOpMaIUuU, U3BJIEKaTh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEATBHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xonmy oOyuenus B 8 kiacce oOydaromuiics TMOMYYHUT CIEAYIOUIUE IpeaIMETHBIC
pe3yabTaThI:

Yucsia v BbIYUCICHUSA

Hcnonp30BaTh HayallbHbIE NPEJICTABICHHUS O MHOXECTBE JEHCTBUTENbHBIX YMCEN IS
CpaBHEHMs, OKpYIJIEHUS M BBIYUCICHHH, M300paxaTh AEHCTBUTEIbHbIE YHMCIa TOYKAMH Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHYECKOrO KBaJPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIE
KOPHHM, UCIIOJIB3YS MPU HEOOXOUMOCTH KaJbKYJIATOP, BBIMOIHATH IPeoOpa3oBaHMsl BbIpaKEHUH,
CoJIepKalluX KBaJpaTHbIE KOPHHU, UCIIOJb3Yys CBONCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OOJIBIIUMX M MaJlbIX YMCEN C MOMOIIbIO JIECATUYHBIX IpoOeil u
creneHer yucia 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHATh TMOHATHE CTEMEHUW C IeNIbIM T0Ka3aTeleM, BBIIOJIHATh HpeoOpa3oBaHUs
BBIPAXECHH, COIEPIKALUX CTENEHU C LIEIbIM ITOKA3aTEeJIEM.

BBINONHATE TOXJECTBEHHBIE NPEOOpPa3OBaHMsI PALMOHANBHBIX BBIPAKEHUH Ha OCHOBE
MpaBWJI ACMCTBUI HaJl MHOTOWIEHAMH U anreOpandyecKuMu JpoOsiMH.

PackiagpiBaTh KBasipaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpumensTh mnpeoOpa3oBaHUsl BBIPAKEHUW JJs  pEIIeHUs Ppa3IMyHbIX 3a]ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJIbHOU TPAKTHKU.

YpaBHeHUsI M HEpaBEHCTBA

Pemats nuHelHbIE, KBaAPATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHMSI, CBOASILIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMS IEpEMEHHBIMH.

ITpoBoauTH IpoOCTENIINE UCCAEA0BAHNS YPABHEHUI U CUCTEM YPAaBHEHUM, B TOM UYHUCIIE C
IPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHABIMBAaTh, MMEET JIM YypaBHEHUE WIIU
CUCTEMA YPaBHEHUH PEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

[TepexoauTh OT CIOBECHON (GOPMYIHPOBKH 3amaun K €€ anreOpandeckod MoJenu C
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHCTEMbl YypaBHEHMIl, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33]1a4M TOJYYCHHBIN PE3YJIbTAT.

ITpyMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLICHKH, PEIIATh JIMHEIHbIE
HEPAaBEHCTBA C OJHOM NEpEeMEHHOM M WX CHCTEMbI, JaBaThb TIpadUUYECKyl0 HILTIOCTPAIHIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA



[lonumaTh ¥ HWCHONB30BAaTh  (YHKIMOHAIBHBIC TIOHATHS M SI3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE O003HAY€HUs1), ONpEeAessATh 3HadeHHe (QYHKIMM IO 3HAYEHUIO apryMeHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpauku 371eMeHTapHbIX GYHKLINN BUA:

y = kiX, y = X2, y = x3y = |x|, y = VX, onuchIBaTh CBOICTBA YHCIOBOI (YHKIMH 110 €&
rpaduxy.

K koumy oOyuenus B 9 kJjacce oOydarommiics MOMYYHT CIEIYIOUIUE INPEIMETHBIE
pe3yJbTaThI:

Yucjia ¥ BBIYHCIEHHUA

CpaBHMBATh U YHOPSIOYMBATh pallMOHAJIbHBIE M HPPAL[OHAJIbHBIE YHCIIA.

Brmonuare apudmernueckue ASHCTBHUS C pallMOHAIBLHBIMU YHCIAMHU, COYETasi yCTHBIC U
IUCbMEHHBIE IPUEMBI, BBIIOIHSITH BEIYUCIEHHS C UPPALlMOHAIbHBIMU YHCIIAMH.

Haxoxute 3HaueHMs CTENEHEH ¢ HeNbIMU TOKa3aTeIsIMA M KOPHEH, BBIYHCIIATH 3HAUCHUS
YHCIIOBBIX BBIPAKEHUH.

OKpyriisiTh JIEHCTBUTEIBHBIC YHUCIIA, BBIIOJIHATH IMPHUKHAKY pE3yJbTaTa BBIYMCICHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKECHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHeNHBIE M KBaJpaTHblE YpaBHEHUS, YPaBHEHMs, CBOASALIMECS K HUM,
npocTeiiye ApoOHO-palMOHAIbHBIE YPAaBHEHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHHUH C JBYMs NEPEMEHHBIMH U CHUCTEMBI JBYX
YpaBHEHHIA, B KOTOPHIX OHO YpaBHEHHE HE SIBIISICTCS TNHEHHBIM.

Pemate TekcToBBlE 3amaud alreOpandeckUM CIOCOOOM C IOMOIIBIO COCTaBJICHUS
YpaBHEHHSI WJIM CUCTEMBI JIBYX YPaBHEHHH C JIBYMS IIEPEMEHHBIMHU.

[TpoBoaUTH MpOCTENIINE UCCIEIOBAHNS YPABHEHUH U CUCTEM ypaBHEHMH, B TOM UYHUCIIE C
NpUMEHeHHEeM TpadUYecKuX TpeACTaBICHUI (yCTaHABIMBATh, WUMEET JIM YypaBHEHHE WIIH
cucTeMa ypaBHEHUI pelieHus, eClii UMEET, TO CKOJIbKO, M IIpoyee).

Pemate nmHeiiHBIE HEpaBEHCTBa, KBaJApaTHBIE HEPABEHCTBA, M300pa)kaTh pEIICHHE
HEPaBEHCTB Ha YMCIIOBOW MPSAMOIL, 3aITUCHIBATh pEIlIEHHE C TTOMOIIbI0 CUMBOJIOB.

Pemate cucTemMBl JTMHEWHBIX HEPAaBEHCTB, CHCTEMBI HEpPABEHCTB, BKIIFOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIlIeHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aIMCBIBATh PEIICHUE C TOMOIIBIO CHUMBOJIOB.

Hcnonb30BaTh HEpaBEeHCTBA MPU PEIICHUH Pa3IMYHbIX 33/adu.

DOyHKIUHA

Pacno3naBate GyHKIMHU U3y4eHHBIX BUIOB. [IoKa3pIBaTh cCXeMaTHYECKH PaCIIOIOKEHUE Ha
KOODPJIMHATHO# IIOCKOCTH TpadukoB GpyHkimid Buma: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X,y = |X|, B 3aBHCHMOCTH OT 3HaUYeHHi1 KO>PDUIHEHTOB, ONMUCHIBATH CBOHCTBA
GyHKIHIA.

Crpouth U M300pakaTh CXEMAaTUUYECKU TIpadUKH KBaJPATUYHBIX (YHKUUH, ONUCHIBATH
CBOICTBa KBaJIpaTUUHbIX (PYHKUIUN MO UX rpauKam.

Pacno3naBare  kBagpaThuyHyro (QyHKIMIO 10  (Gopmyie, NPUBOAUTH  MPUMEPHI
KBaJPaTUYHBIX QYHKIUH U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

YucJi0BbIE MOCJI€10BATEIbHOCTH  NPOIPeCcCUH

Pacrio3HaBaTh apu()METHYECKYIO W T€OMETPUIECKYIO0 MPOTPECCUU TIPH Pa3HBIX CIIOCO0ax
3aJlaHMsL.

BBINONHATE BBIYMCIEHUS C HCHOJIB30BaHHEM (QOpPMYN N-ro 4YjaeHa apu(MeTHuecKol u
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCT TOYKAMH HAa KOOPIMHATHOM IIIOCKOCTH.

Pemare 3amaun, cBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 3a7a4d
13 peajbHOM KU3HU (C MCIIOIB30BAHUEM KAJIbKYISATOPA, ITU(POBBIX TEXHOJIOTHHN).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
. HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne i/l Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30BATEIBHBIE
padoThI padoThbl pecypebi
1 Yucna v BerunciieHus. PanimoHanbHbIe o5 1 bubmuorexa [JOK
quca https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJreOpaHICCKHC BLIPRKCHHA 27 . https://m.edsoo0.ru/7f415b90
bu6mmoreka [IOK
3 Y PABHCHHS! H HEPaBCHCTBA 20 . https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopmunarst u rpaduicu. Gymiciun 24 . https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
S [osTopenme i 0bodmenne 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KoanuectBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
bu6mmoreka [IOK
1 Uwucna u Beruncinenus. KBagpaTaeie KOpHU 15 https://m.edsoo.ru/7f417af8
9 Yucna u Berunciaenus. CTEeHsb ¢ 1eIbIM 7 bubmuoreka [JOK
HOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 1 bubnnoreka [JOK
KBanparHbiii TpéxuwieH https://m.edso0.ru/7f417af8
4 AnreOpanyecKkue BbIpaKEHUSI. 15 1 bubnuorexa [JOK
Anrebpanueckast Jpoob https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbie 15 1 bubnuorexa [JOK
ypaBHEHHSI https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnnoreka [JOK
ypaBHEHUIA https://m.edso0.ru/7f417af8
bu6mmorexa [IOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCTBA 12 1 https://m.edso0.ru/7f417af8
bu6mmoreka [JOK
8 DyHKUHH. OCHOBHEIC NOHATHS > https://m.edso0.ru/7f417af8
bu6mmorexa [IOK
o DymKumy. Hucrobie pynKimn o https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
10 TosToperne i 06obuierne 6 . https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

[TPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTH‘ICCKHe 06PA30BATEILHBIC
padoThI padoTsI pecypcb
1 Yucna u BerunciieHus. JleiicTBUTENbHBIC 9 bub6nmoreka IIOK
qucia https://m.edsoo0.ru/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJTHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.edsoo.ru/7£419d08
bubnunoreka LIOK
> DyiiuH 16 . https://m.edsoo.ru/7f419d08
bubnuoreka [IOK
6 YuCII0BBIE ITOCIEN0BATENBHOCTH 15 1 hitps://m.eds0o.ru/7£419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 18 1 bubmmoteka IIOK
3HAHUI https://m.edsoo0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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