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IMOSICHUTEJIBHAS 3AIIMCKA

AnreGpa sBISIETCS OJHUM €3 OIIOPHBIX KYpPCOB OCHOBHOIO OOIIETro
oOpa3oBaHUs: OHa OOECIICUMBAaCT U3YUYCHHUE NPYTUX NUCHHUILUINH, KAaK €CTECTBEHHO-
HAy4YHOrO0, TaK W TyMaHUTApPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISt
OPOJOJDKECHHUsT OOpa30BaHUS U B MOBCEIHEBHOMN KU3HU. Pa3ButHe y 0Oydarommxcs
HAay4YHBIX TIPEIACTABJICHUI O IIPOUCXOXKJICHUN ¢ CYIIHOCTH ajlreOpamdecKux
abcTpakiuii, cmocode OTpakeHUsI MATEMATHYSCKON HAYKOH SIBICHUU U MPOIIECCOB B
OpUPOZE U OOIIECTBE, POJM MATeMaTUYSCKOTO MOJACIUPOBAHUS B HAYYHOM
HO3HAHUHU U B MPAKTHUKE CIIOCOOCTBYET (hOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PECHUS
N Ka4de€CTB MBIIIJIICHUA, HCO6XOI[I/IMI)IX JIsl agantTainyuu B COBPEMCHHOM I_[I/I(ppOBOM
obmectBe. HM3yueHue anreOpbl oOecreduuBaeT pa3BUTUE YMEHUs HaOIIOAATh,
CpaBHUBAaTb, HAXOIUTh 3aKOHOMCPHOCTH, Tp66yeT KPpUTUYHOCTHU MBbINJICHUAA,
CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBHIBATH CBOW JICHCTBUS U BBIBOJBI,
dopmympoBaThk yTBepkaeHUss. OcBoeHHUE Kypca anreOpbl obecrieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHHUS OOYyYarolUXCs: OHH HCIIOJB3YIOT JCSAYKTUBHBIC U
WHIAYKTHBHBIC PACCYXXICHUsI, 000OIICHUEe M KOHKPETHU3aIlUIo, abcTparupoBaHue M
aHaJIOTHIO. OO0yueHue anrebpe npeanogaraeT 3HAYUTEIILHBIN 00BEM
CaMOCTOSITEJILHONM  JICATEIbHOCTH OOYYaOIIUXCs, II03TOMY CaMOCTOSITEIIbHOE
pelieHue 3a1a4 sIBIISISTCST peaiu3alliei IesITeIbHOCTHOTO MPUHITUIIA OOYYCHHUS.

B cTpykType nporpaMmbl yaeOHOTO Kypca «Ajredpay st OCHOBHOTO OOIMIEeTro
oOpa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COACpP>KaTeIbHO-METOAUYECKHE JIMHUM:
«Yucma W BBIUYMCICHUSY, «AJITreOpanvecKue BBIPAKCHHS», «YpaBHCHHS WU
HepaBeHCTBa», «DyHknum». Kaxknas uW3 3TUX COMCPKATSIBHO-METOMUYCSCKUX
JWHUHN pa3BHUBACTCS HA NPOTSDKEHHUH TPEX JIST U3YUYCHHS Kypca, B3auMOACHCTBYS C
OpYyTUMH €ro JUHUSIMH. B Xome wu3ydyeHuss ydeOHOTro Kypca oOOydYaromiuMcs
OPUXOOUTCSI JIOTHYECKH PacCyXOaTh, HCIIOIB30BAaTh TEOPETUKO-MHOKECTBECHHBIN
sI3BIK. B CBsI3W C THM B IporpaMmMy yd4YeOHOro Kypca «Anredpa» BKIIIOUECHBI
HEKOTOpPBIE OCHOBBI JIOTHKH, NPEJICTAaBJICHHBEIE BO BCEX OCHOBHBIX pa3eiax
MaTeMaTHYECKOTO OOpa30BaHUS W CHOCOOCTBYIOIIHE OBJIAJCHUIO OOYYaFOITUMUCS
OCHOB  YHHUBEPCAJIILHOTO  MaTreMaTHdecKoro  s3bika. CoaepKaTeJIFHOU |
CTPYKTYPHOUW OCOOCHHOCTBIO y4eOHOTro Kypca <«Anredpa» sBISIETCS €To0
HHTETPUPOBAHHBINA XapaKTep.

Conepxanne JmHUU «Yucna W BBIYMCIEHUSD CIIY)KUT OCHOBOW ISt
NaTbHEUIIIEro M3YYSHHUsT MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIINXCS
JIOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHS MOJIB30BATHCS alrOpUTMaMU, a
TakKe MPUOOPETEHUIO IMPAKTHIECKUX HABBIKOB, HCOOXOIUMBIX IJISI TOBCETHEBHOM
)KU3HU. Pa3BUTHE MOHSITHS O YHCIEC HAa YPOBHE OCHOBHOTO OOIIEro oopa3oBaHUS
CBSI3aHO C pPaUOHAIBHBIMHA W HPPAIMOHAIFHBIMH YHCIIaMH, (OPMHPOBAHHUEM
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OpPEACTaBICHUW O JICHCTBUTEIIHPHOM 4YHCJIC. 3aBEpIICHHE OCBOCHHUS YHCIOBOU
JIMHUU OTHECEHO K CpeIHEMY O0IIeMy 0Opa30BaHUIO.

ConeprkaHue OBYX alreOpandecKuX JUHHUNH — «AJIreOpandecKue BBIPaKCHHUS
U «YpaBHEHHsS U HEPaBEHCTBa» CHOCOOCTBYeT (OPMHPOBAHUIO y OOYyYarOIINXCS
MaTeMaTHYEeCKOTo amrapara, HeOOXOOWUMOTO JUIsl PeIleHUs 3ajlad MaTeMaTHKH,
CMEXHBIX TMpPEeIMETOB U IIPaKTHKO-OPHEHTHPOBAaHHBIX 3angad. Ha ypoBHe
OCHOBHOTO o00I1ero oOpa3oBaHus Y4eOHBIH MaTepuanl TpPYyHIIHPYETCs BOKPYT
panroHaJIbHBIX BBIpa)KeHUI. AnreOpa JIEeMOHCTPHUPYET 3HadeHHE MaTeMaTHKH Kak
sI3bIKa JJIsi TOCTPOCHUSI MaTeMaTHUYEeCKUX MOJECJIeH, OITMCaHUusl IMpPOLEeCCOB U
SIBJICHUN peasbHOIO Mupa. B 3amaun oOydeHus anreOpe BXOIsT TakKe JajbHelIee
pa3BUTHE aJTOPUTMHUYCCKOTO MBIIUICHHUS, HEOOXOIMMOTO, B YAaCTHOCTH, IS
OCBOCHHUSI Kypca UWH(pOpMaTHUKHW, W OBJaJCHUE HaBbIKaMU JEIyKTHUBHBIX
paccyxnennii. IlpeobpazoBaHue CHUMBOJBHBIX (OPM CIIOCOOCTBYET pPa3BUTHIO
BOOOpa>keHUsl, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUYECTRBY.

Coneprkanne (pyHKOHUOHAIBHO-TpaUIeCKON JIMHUN HAIICJICHO Ha MOIyYCHHE
oOyJaromuMucs 3HaHUH O (QYHKIUAX KaK BaKHEHIIIEH MaTeMaTHU4YeCKOH MOJeH
TSI OITMCAaHUsI U UCCIICHOBAHUS Pa3HOOOPA3HBIX IIPOIIECCOB U SIBICHUH B IIPUPOAL
n obmecTBe. M3ydeHme marepuaga CIIOCOOCTBYET Pa3BUTHIO y OOYyYaroNINXCs
YMEHHSI UCIIONB30BaTh Pa3IMdHbIC BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MaTEMaTHKH —
CIIOBECHBIC, CHMBOJIMYECKHE, Tpaduyeckrde, BHOCHT BKJIald B (QopmMupoBaHHE
OPEJICTABIICHUN O POJIM MAaTEMaTHKH B Pa3BUTHHN [IUBIJIN3AIINHA U KYJIbTYPHL.

CornacHo yd4eOHOMY IUIaHy B 7—9 KilaccaX wH3ydaeTcs Y4YeOHBIH KypcC
«AnreOpa», KOTOPBIH BKIIIOYAET CJICAYIONINE OCHOBHBIC PAa3ICiIbl COICP)KaHUS:
«Yucna ™ BBIYMCICHUS», «AJreOpandeckrde BBIpQKCHUsD, «YpaBHEHUS H
HEpPaBEHCTBa», K DYyHKIIHUM.

Ha usydenue yueObHOro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kjacce —
102 gaca (3 gaca B Hezelno), B 8 ki1acce — 102 gaca (3 yaca B Heaelo), B 9 Kiacce —
102 gaca (3 yaca B HEJICHIO).
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COJAEPKXAHUE OBYUYUEHUS
7 KJIACC

Yucja 1 BbIYUCIICHUSA

JlpoOu OOBIKHOBEHHBIC W JICCSITUYHBIC, IEPEXOJ OT OJHOW (GOpPMBI 3armucH
apoodeit k gapyrou. IloHsATHE pamWOHAJILHOTO 4YHCIIA, 3alluch, CpaBHCHHE,
YHOOpSIIOUYMBAaHUE  pallMOHAJIBHBIX  ducen. Apudmerwdeckne  IOEUCTBUS  C
pauyvoHaJIBHBIMU yHcaaMu. Penienue 3anay M3 peajibHOM NpakTHKHA HA 4acTd, Ha
apoowu.

CrerieHb C HaTypaJdbHBIM IIOKa3aTelIeM: OIIpedeiieHHe, IIpeoOpa3oBaHUE
BBIpQ)KCHUH HAa OCHOBE OIIPEACIICHUS, 3aIlUCh OONBIINX duced. [IporieHTs, 3anmuch
OPOLICHTOB B BHUAE APOOW U ApoOHM B BUAEC MPOLCHTOB. TpH OCHOBHEIC 3aJadyd Ha
OPOLEHTHI, pEeLIeHHE 3a4a4 U3 peajlbHON MPaKTHKU.

IlpumeneHnue NpPU3HAKOB  AEJIUMMOCTH, pPa3jIOXXKEHUE Ha  MHOXUTEIH
HaTypaJbHbBIX YHCEJI.

PeanpHble  3aBHUCHMOCTH, B TOM  YHCIIE TipsMass U  oOparTHas
OPOHOPLIMOHAIIBHOCTH.

AJiredpanyeckue BbIpaskeHUs

IlepeMmenHble, YUCIOBOE 3HAUEHUE BBIPAXKEHHUSI C NepeMeHHOU. JlomycTumelie
3Ha4YeHUs NepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXJy BEJIMYUHAMU B BUIE
¢opmynel. Beraucnenust mo popmyitam. IIpeoOpa3zoBanne OYKBEHHBIX BBIPaKCHUMU,
TOXAECTBEHHO paBHbIE BBIPAXXEHUsS, IIpaBUJIa OpeoOpa3oOBaHUS CYMM H
OPOU3BEICHUN, IpaBUJIa PACKPBITHUS CKOOOK U MMPUBEACHUS MOAOOHBIX ClIaraeMBbIX.

CBolicTBa CTENEHHU C HAaTypaJIbHBIM ITOKa3aTeJIeM.

OpHousieHbl 1 MHOTOWIeHbl. CtenieHb MHOrouieHa. CliokeHue, BblUMTaHUE,
YMHO>@KE€HHE MHOTOWICHOB. @OPMYJIbl COKPAILIEHHOTO YMHOXKEHHS: KBaApaT CYMMBbI
U KBaJIpaT pa3zHocTu. DopMyJia pa3HOCTH KBaJpaToB. Pa3inoxeHrne MHOTOYJIEHOB Ha
MHO>KUTEU.

YpaBHeHUS U HEPABEHCTBA

VpaBHEHHE, KOpPEHBb YpaBHEHUS, IIpaBWiia HOpeoOpa3oBaHUSI YpaBHEHUS,
PaBHOCHIIBHOCTBH ypaBHEHUH.

JIuHeliHOe ypaBHEHHE C OJHOM NEPEMEHHOM, YHCIO KOpPHEH JHMHEWHOTO
YpaBHEHHUsI, pEIIeHUEe JHHEHHBIX ypaBHeHuil. CocTaBleHWE YypaBHEHUU 1O
YCJIOBHIO 3aJa4u. PellleHne TeKCTOBBIX 3aJ1ay C IOMOIIBIO YPaBHEHHUH.

JImneitHOEe ypaBHEHHE C OABYMsI NEpEeMEHHBIMH U ero rpaduk. Cuctema ABYX
JUHEHWHBIX ypaBHEHUUW C JOByMsI NEpeMEHHbBIMU. PelieHue cucTtemM ypaBHEHUH
CcriocoOoM moACTaHOBKHU. [IpuMepnl pemnreHusT TEKCTOBBIX 3aJad C IIOMOIIBIO
CHUCTEM ypaBHEHUU.

DyHKIUH

CrpaHuua 4 n3 19

CtpaHunua 4 n3 19



Koopaunara Touku Ha npsaMoi. HuciaoBbsle NpOMEXYTKU. Paccrosinue Mmexny
JABYMsI TOUKaMH KOOPJAUHATHON MPSMOH.

IIpssmoyronsHas cuctema KoopawHaT, ocu Ox u Oy. Abcuucca U opJauHaTa
TOYKH Ha KOOPAMHATHOM miockocTu. IIpumMepsl rpadukoB, 3aJaHHBIX (POPMYJIaMHU.
Yrtenue rpadukoB peanbHbIX 3aBHcuMocTeil. [lomsitne ¢ynakmuu. ['padpuk
¢yukuuu. CpoiictBa pyHkui. Jluneiinas ¢pyHkuus, e€ rpaduk. I'papuk dyHKIIMN
y = [x|. I'padudeckoe pemnieHue JITUHEHHBIX YPaBHCHHN W CHCTEM JIMHEHHBIX
YPaBHEHUH.

8 KJIACC

Yucaa U BbIYMCJICHUS

Ksanparaerii kopeHp u3 umnciaa. [loustue o006 wWppamuoOHAIBHOM YHCIHE.
JlecsiTuaHbIe TTPUOIVDKEHUST UPPAITHOHATBHEIX dncell. CBOHCTBa apu(pMETHISCKHX
KBaJIpaTHBIX KOPHEH M UX IPUMEHEHHE K IIPECOOpa30BaHUIO YHUCIIOBHIX BBIPAKCHUH
U BBIYHUCIEHUSIM. JlelicTBUTENBHBIE YHUCIa.

CreneHsb ¢ LIenbIM NoKa3aTesieM U e€ cBoiicTBa. CTaHaapTHas 3allUCh YHUCIIA.

AlireOpandecKue BbIpasKeHU s

KBanpaTtHbiil TpEXxusieH, pa3jioKEeHHUE KBaAPaTHOTO TPEXUWIeHa HAa MHOXXUTEIIH.

Anrebpanyeckass JpoOb. OCHOBHOE CBOWCTBO anredbpamdeckoid IpooH.
Crnoxxenue, BBIYHTAHHUC, YMHOXEHHUE, JEJeHUE aireOpandeckux IpoOei.
PanmonanbHbIe BhIpaXXEeHUS U UX IpeoOpa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBanparaoe ypaBHeHUE, popMyiia KOPHEH KBaIApaTHOTO ypaBHEeHUs. Teopema
Buera. Pemenwe ypaBHEHMM, CBOJAIIUXCA K JHHEHWHBIM UM KBaJApPAaTHBIM.
TIpocreiime npoOHO-paITHOHATBLHBIC YPABHCHHSI.

I'pacdurueckast mHTEpIIpEeTaIlUsl YPaBHECHUN C ABYMS IIEPEMEHHBIMH U CHCTEM
JUHEWHBIX YypaBHEHUU C JByMs NOepeMeHHbIMU. IIpumepsl pelieHuss CHUCTEM
HEJIMHEWHBIX ypaBHEHUHU C JBYMsl IEPEMEHHBIMH.

Penrenue TeKCTOBBIX 3aj1a4 alrebpanyeckKum CIiocoOoOM.

YuciioBhle HEpAaBEHCTBA U UX CBOMcTBa. HepaBeHCTBO ¢ OAHOM NMEPEeMEHHOM.
PaBHOCHUNIBHOCTP HEpaBeHCTB. JIMHEWHBIE HEpPaBEHCTBA C OJHOW TI€PEMEHHOM.
CucteMbl IMHEWHBIX HEPABEHCTB C OJTHOHW EPEMEHHOM.

DyHKINH

Iouste ¢yakouu. OOIacTe oOOpemelneHus W MHOXXECTBO 3HAUYCHHU
¢yaKEH. CiocoOb! 3a/1aHusT QYHKITHHI.

I'paduk pynkoun. UteHne cBoiicTB ¢pyHKIHH mo e€ rpaduky. [Ipumepst
rpadgukoB QYHKIIHH, OTpaXkKaroNIUX peaibHbIC ITPOIISCCHI.
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DyHKIIUYA, ONUCHLIBAIOIIUE NOPSIMYIO H OOpaTHYIO MOPOIIOPIHUOHAIBHBIC
3aBUCHMOCTH, uX rpadukn. OyHkuuu y = x2, y = x3, y = VX, y=|x|. I'paduueckoe
peluieHue ypaBHEHUM U CUCTEM YpaBHEHUI.

9 KJIACC

Yucsa 1 BBIYUCICHUS

PanvoHaneHbIC YHCIIa, UPPAIIMOHAIBLHBIC YHCIIa, KOHCYHBIC U OCCKOHCYHEBIC
AecsITUUHbIE JpoOu. MHOXECTBO JIEUCTBUTEIILHBIX YHUCEIN, JCHCTBUTEIbHBIE YHCIIa
Kak OecCKOHEeUHbIe JecsATHYHbIe apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXJY MHO>XECTBOM AEUCTBUTEIBHBIX YUCET U KOOPAUHATHON MPSIMOMH.

CpaBHeHHEe [OEUCTBUTEIBHBIX YHCENl, apudMeTHYeCKHue JeHCTBUS C
JAENCTBUTEIHLHBIMHU YHCIaMHU.

Pasmepsl OOBEKTOB OKpY’KalOMIero MHUpa, JIUTEIBbHOCTh MOPOILECCOB B
OKpY>KaroIleM MHpE.

IIpubnux€HHoe 3HAUEHHWE BEJIMYUHBI, TOUHOCTH NPpUOIMKeHUs1. OKpyTIieHue
guced. [Ipukuaka u orieHKa pe3yJIbTaTOB BBIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

Jluneiinoe ypaBHeHue. PenieHne ypaBHEHHWM, CBOMSMINXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Penienne ypaBHEHHM, CBOASIIUXCS K KBaApPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelneHusi ypaBHEHUU TPEThEW W YETBEPTOU
CTETICHEHN pa3JI0’)KEHUEM Ha MHOXKUTEIH.

Penrenne npoOHO-pallMOHAJIBHBIX YpaBHEHHH. PelmeHne TEKCTOBBIX 3ajiad
ajarebpandecKkuM METOJIOM.

VpaBHEeHHE ¢ OBYMS IIEPEMEHHBIMH M ero rpaduk. Pemenme cucrtem IByX
JUHEWHBIX YPAaBHEHUHN C ABYMsI HEpEMEHHBIMU. Pelenne cucreM AByX yYpaBHEHMUI,
OOHO W3 KOTOPBHIX JHWHEHHOe, a Japyroe — BTopod creneHHu. ['padudeckas
UHTEPIPETALUSI CUCTEMBI yPaBHEHUN C ABYMsI IEPEMEHHBIMH.

Permenne TEKCTOBBIX 3a7ad ajlreOpamdecKuM CIIOCOOOM.

YHucioBbele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nmHENHBIX HEPABEHCTB C OJHOW NepeMeHHOoU. PemeHne cucrem
JUHEWHBIX HEPABEHCTB C OJAHOM mniepeMeHHONW. KBaagpaTHple HepaBEHCTBA.
I'padbmueckast wHTEepnperanuss HEPABEHCTB W CHCTEM HEPaABEHCTB C JIBYMs
NEPEMEHHBIMH.

DOyHKIUH

Keanpatuunas pyukuus, e€ rpadpuk u cBoiictBa. Ilapabdoia, KoopaAHUHATHI
BEPUIMHBI MapaboIbl, OCh CHMMETPHUH MapaboIIbI.

I'padukn pysxumii: y =kx, y =kx +b, y=k/x, y = x3, y = Vx, y = |x| u ux
CBOMCTBA.

YucaoBble N0CJ1€A0BaATEJIBHOCTH U IIPOrPeccum
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IToHsiTHE 4YHCIIOBOM MOCIEIOBATCIBHOCTH. 3aJaHHE MOCJIEA0BATEIbHOCTHU
pexkyppeHTHOM dopmynoii u popmysiol #-To UiieHa.

ApudpmeTrnueckasi M reoMeTrpuueckasi nporpeccuu. @OpMyJsbl 7-TO YieHa
apu(pmMeTHIecKoi U reOMETPUIECKON MPOrpeccuii, CyMMBI IEPBBIX # UJICHOB.

N300paskeHne YIeHOB apu(pMETHUYECCKONH U TIeOMETPUUYECKON Hnporpeccuu
TOYKaMH Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEWHBIM W 3KCIIOHEHIIHMAJIBHBIUN POCT.
CrnoKHbl€ IPOLIEHTHI.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHWUs ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJJII'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MpOrpaMMmbl y4deOHOro Kypca
«Anredpay» XapakKTepHU3yIOTCS:

1) naTpuoTUYEeCKOE BOCIIUTAHUE:

MPOSIBJICHMEM WHTEpPEca K TMPOIUIOMY ¢  HACTOSIIEMY POCCHUNCKOU
MaTE€MaTHUKH, IICHHOCTHBIM  OTHONICHHEM K  JOCTI)KCHHUSIM  POCCHUCKHUX
MaT€MaTUKOB M POCCHUMCKOM MaTeMaTH4YE€CKOM IIKOJIbl, K HCIIOJIb30BAaHUIO 3TUX
IOCTHKCHHUU B JIPYTUX HAayKaxX U IMPUKIATHBIX cepax;

2) rpaxkaaHcKoe U JYXOBHO-HPABCTBEHHOE BOCIMTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEH TpakIaHWHA U pealiu3aluu €ro
npaB, TIIpeACTaBICHHEM O MAaTeMaTHYECKHX OCHOBaxX (PYHKIIMOHUPOBAHUS
Pa3sIUYHBIX CTPYKTYp, SIBIICHUM, IPOIEIyp Tpa’kIaHCKOro oOmrecTBa (HAIIpUMep,
BBIOOPHI, OITPOCHI), TOTOBHOCTBHIO K OOCYKJICHHIO S THYCCKUX MPOOIIEM, CBI3aHHBIX C
OpakTUYECKHUM NOPHUMEHEHUEM JOCTUKEHUH HayKH, OCO3HaHHEM BaKHOCTH
MOPaITBHO-THYSCKUX HPUHIIUIIOB B A€ATEIHFHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

yCTaHOBKOﬁ Ha AaKTHUBHOC Y4YacCTuc B PCHICHHUHU TIPAKTHYCCKUX 3aJaaqd
MaTeMaTHYeCKOW HaNpaBICHHOCTH, OCO3HAaHHMEM Ba)KHOCTH MaTEMaTHYECKOTO
obpa3zoBaHUsI Ha TPOTSDKEHHUHM BCEH JKU3HHM JIs1 yCIIEITHOW NpodecCcHoOHaIBHOMN
IESITSIbHOCTH W Pa3BUTHEM HEOOXOOUMBIX YMEHHH, OCO3HAHHBIM BBIOOpOM U
MIOCTPOCHUEM HHIANBHUIAYAJIBHON TpaeKTOPHHU OOpa30BaHUS M KU3HEHHBIX IJIAHOB C
YYIETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IIOTPEOHOCTEI;

4) 3cTeTUYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K DOMOIHMOHAJIBHOMY H  3CTETUYECKOMY  BOCHPHUSATHIO
MaTeMaTHUECKUX OOBEKTOB, 3adad, pPEHICHHM, pacCyXACHHM, YMEHUIO BUIETH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHMS:

OpUeHTallUed B JEITEIBbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
OpEeICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IIPHUPOABI U
olOmecTBa, NOHMMaHHUEM MaTeMaTHYEeCKOW HayKh Kak cdepbl YeJIOBeYEeCKOH
eSITEIBbHOCTH, DTAIlOB €€ pa3sBUTHS M 3HAUUMOCTH JJISI Pa3BUTHUS ITUBHIIM3AIINH,
OBJIaJICHUEM SI3BIKOM MaTeMaTHKH U MaTeMaTHYECKOW KyJIBTypOW KaK CpPEICTBOM
OO3HAHUSI MHpPa, OBJIAICHHUEM NPOCTCHIIIUMHA HaBBIKAMH HCCIEIOBATEIIBCKOM
ESITEIIFHOCTH;
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6) ¢duznyeckoe BOCHIUTAHHE, (POPMHMPOBAHHE KYJIBLTYPbI 3J10POBbsI H
3MOLMOHAJIBHOIO 0JIATOINOJIYyYM

TOTOBHOCTBIO IIPUMCHSITH MaTeMaTHYECKHE 3HaHHsS B HHTEpEcax CBOEro
30pOBbsI,  BEIEHHUSI  3I0pOoBOro  obOpasza  >KHU3HH  (3I0pOBOE  NHUTAHUE,
cOaJlaHCHUPOBAHHBINA PEXUM 3aHITUH W OTAbIXa, perysipHas ¢u3ndeckas
aKTHUBHOCTB), C(OOPMHUPOBAHHOCTBIO HABBIKA pedIIeKCUH, IIPU3HAHUEM CBOErO IpaBa
Ha OIINOKY M TaKOTO >Ke IIpaBa JIPyroro 4ejI0BeKa;

7) 3KoJ0rn4YecKoe BOCIIUTAHHUE:

OpHEeHTalUell Ha MPUMEHEHHUE MaTeMAaTUUeCKUX 3HAaHUM U1 pelIeHus 3a71ad B
o0J1acTH COXPaHHOCTH OKPY>KaroIlleil cpeibl, ITNTaHUPOBAHUS ITOCTYIIKOB U OIIEHKH
MX BO3MOXHBIX ITOCJIEJICTBHH JUIsI OKPY>Karollleld cpeibl, OCO3HAaHUEM TIJ100ajIbHOTO
XapakTepa 9KOJIOTHYECKHUX MTPOOJIEM U ITyTeil UX pEelIeHUS;

8) amanTanus K U3MEHSIIOINMMCH YCJOBHMSIM COLMAJIBLHOW M NPUPOIHON
cpeasbl:

TOTOBHOCTBIO K JEUCTBUSM B YCJIOBHUSIX HEOMNPENAECIEHHOCTU, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH YE€pEe3 MPAKTHUUECKYIO AESITEIBHOCTb, B TOM YHUCIIE
YMEHHUE YUYHUTHCSI y JPYTrux JIoAel, NpuodperaT B COBMECTHON NESITEIBHOCTHU
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUHN U3 OIBITA APYTHUX;

HEOOXOJTMMOCTBIO B (OPMHPOBAHHMM HOBBIX 3HaHUI, B TOM YHCIE
(opmynupoBaTh HJIEH, TIOHSITHS, THIIOTE3bl 00 00OBEKTaxX M SIBJICHUSX, B TOM YHCIIe
paHee  HEU3BECTHBIX, oco3HaBaTh Je(UIIMTBI COOCTBEHHBIX 3HaHUHW WU
KOMIIETEHTHOCTEH, IIJIAaHUPOBATh CBOE Pa3BUTHUC;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO  CHUTyal[dl0, BOCHPHUHUMATH
CTPECCOBYIO CHUTYallMIO KaK BBI30B, TPEOYIOIIHIl KOHTPMEpP, KOPPEKTHPOBATH
IIpUHUMAaEeMbIEe pEIIeHUs] U IOeUCTBUSA, (HOPMYJIHPOBATH M OIEHHBAaTh PUCKH U
OCJIeACTBUSI, POPMHUPOBATH OMBIT.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHbIE yYHnusBepcajabHbIC y‘leﬁﬂble JaecTBUs

Bba3oBbIe JIorH4YecKue NeCTBHUSA:

e BBIIBJISITH U XapaKTEPHU30BaATh CYIIECTBEHHBIC IPU3HAKH MaTEMAaTHYSCKHUX
OOBEKTOB, TOHSTHI{, OTHOIICHHWH MEXIYy IIOHATUSIMH, (QOPMYIHPOBATH
OTIpENCIICHUsI  TOHSITHI, YCTaHABIWBATHh  CYIISCTBCHHBI  MpPH3HAK
KJaccu(UKAIINHA, OCHOBAaHHUSA JIJIsi OOOOINCHUS W CpaBHEHUs, KPUTCPHH
OPOBOJIUMOTO aHAITN3A;

e BOCHpUHHMATH, (OPMYIHPOBATH UM  IPEOOPA3OBBHIBATH  CY>KICHUS:
YTBEpAUTECIBbHBIE U OTPHUIATEIBHBIC, CIMHUYHBIC, YaCTHBICE W OOIIue,
YCJIOBHBIE;
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. BBIABIIATD MaATEMaAaTHUYICCKHUEC 3aKOHOMCEPHOCTH, B3aHMOCBs3U %1
OpoTuBOpeunst B (aKTaxX, [HAaHHBIX, HAONIOJICHUSAX U YTBEPXKICHUSX,
npemiaratb KpuTepuu AJisA BbIABJICHUS SaKOHOMepHOCTCﬁ H HpOTHBOpe‘IHﬁ;

e JenaTh BBIBOABI C HCIIOJIB30BAHHEM 3aKOHOB JIOTHKHU, ICAyKTHBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKIIOUEHUN 10 aHAJIOTHH;

e pa3dupaTh HOKa3zaTeJIbCTBAa MaTEeMaTHYECKHX YTBEPKIACHHUU (IIpsIMBIE U OT
IIPOTHUBHOIO), IPOBOJIMTH CaMOCTOSTEIbHO HECJIO)KHBIE J0Ka3aTeJIbCTBa
MaTeMaTHYeCKuX (haKTOB, BBICTPAHBAaTh AapryMCHTAIIHIO, IIPUBOJIUTH
MIPUMEPHBI 1 KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIC PACCYKIACHUS;

e BBIOMpaATh CHOCOO pemeHus y4deOHOH 3amaun (CpaBHHBATh HECKOJBKO
BapHaHTOB pEIICHUs, BBIOHMpaTh HamboJiee MNOAXOMAIINI C y4EToM
CaMOCTOSITEIIBHO BBIJICJICHHBIX KPUTEPHUER).

Ba3zoBble ucciieaoBarTejJIbCKue 1eliCTBHUA:

e HCIOJIF30BAaTh BOMPOCH KaK HCCICHOBATEIHCKUH WHCTPYMEHT ITO3HAHUS,
dopMyIpOoBaTE BOMNPOCHI, (UKCUPYIOIIHME MNPOTUBOpEYHE, ITPOoOIeMy,
CaMOCTOSITEIIFHO yCTaHABIIMBAaTH HMCKOMOE ©W nOaHHoe, (OpPMHPOBATH
TUNOTEe3y, apTyMEHTHPOBATH CBOIO ITO3HUIIUIO, MHEHIE;

e TIPOBOAWUTH II0 CAMOCTOSITEIBHO COCTAaBJIICHHOMY IUIaHy HECIOKHBIHN
9KCIICPUMEHT, HeOoIbII0e HCCIIeHOBaHUE o YCTaHOBJIEHUIO
OCOOEHHOCTE MAareMaTU4eCKOro oOBbeKTa, 3aBUCHMOCTEH OOBEKTOB
MEXIy CO0Oi;

e CaMOCTOSITEIIBHO (hOPMYJIMPOBATh OOOOMIECHUsS W BBIBOABI 110 pe3yJibTaTam
MMPOBEeAEHHOTO HAOIIONEHUs, HMCCIEeNOBAaHMsA, OLIEHWBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTATOB, BEIBOJIOB H OOOOIICHHH;

e TIIPOTHO3UPOBATH BO3MOYKHOE pPa3BUTHE IPOIEcca, a TaKKe BBIJIBUTATH
OPEIITOI0KEHHUS O €T0 PAa3BUTHH B HOBBIX YCIIOBHSAX.

PaboTa c undopmanueii:

e BBIIBIBSITH HEJIOCTATOYHOCTH M HM30OBITOYHOCTH WH(GOpPMAaIUHM, JIaHHBIX,
HEeOOXOMMBIX JIJIsl pEIlIeHUs 3aJ1a9U;

e BBIOMpaTh, aHaJIU3UPOBATh, CHCTEMAaTH3UPOBATh W HHTEPIIPETHPOBATH
WH(}pOpMaUIO pa3INYHBIX BUAOB U (DOPM IPEACTABICHUS;

e BbIOMpaThs ¢QopMy mHOpeacTaBlieHHss HWHQOOpPMAIMM W HWJLUIIOCTPUPOBATH
peuraeMble 3amauyM  CcXEeMaMH, IuUarpaMmaMi, HWHOM Trpadukoit u  ux
KOMOUWHAITUSIMU,

e OIIGHMBATh HAAEKHOCTHh HH(POPMALMH MO KPUTEPUSIM, IPEAITOKEHHBIM
y4uTeseM nin chopMyITUPOBaHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaATUBHBbIE YHHUBepPCAJbHbIE YUeOHbI€e JeiCTBUA:
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BOCIIpUHHUMATH U q)OpMyJ'II/IpOBaTI) CYKACHUSI B COOTBETCTBHUU C YCIIOBHUAMU
U [esIMUA OOIICHHUSI, SICHO, TOYHO, TPAaMOTHO BBIPAYKaTh CBOKO TOYKY 3PCHUS
B YCTHBIX W IMHMCBbMCHHBIX TCKCTAaX, JaBaTb IIOSACHCHHA IO XOAY PCIICHUSA
3aJ1a4u, KOMMEHTHPOBATH IMOJTYYCHHBIN pe3yIbTaT;

B X0Jie 00CYXACHHUsI 3aJaBaTh BOIIPOCHI II0 CYIIIECTBY OOCYXJaeMOil TEMBI,
OpoOJIEeMBI, pelIacMoil 3a1a4yu, BEICKa3bIBaTh WACH, HAIICJICHHBIC HA ITOUCK
peuicHus, COITOCTaBJIATH CBOH CYKACHUS C CYXKACHUSIMHU ApYyTrux
YYaCTHUKOB OUaliora, OOHApY>KHBaTh pPa3IMdle MU CXOJICTBO ITO3UIIHH, B
KOppekTHO# dhopMe GopMyITHPOBATh Pa3HOIIIACHS, CBOU BO3PaKCHHUSI;
IIpeacTaBIsATh PE3YIbTAaThI peUICHUA 3aJa4u, OKCIICpUMCECHTA,
HUCCJICJIOBAHUSI, IPOEKTA, CAMOCTOSITEIIBHO BEIONpATh (hopMaT BBICTYIUICHUS
Cc yu€TOM 3aJa4 Mpe3eHTAIIUh U OCOOEHHOCTEH ayIUTOPHH;

MIOHUMATh u HUCIIOIB30BaTh IpEenMyIIeCTBa KOMAaHIHOM’ u
WUHAUBUIAYAJILHON paboThl IIpU peHICHHuU YYEeOHBIX MaTeMaTHYEeCKUX
3azad;

IIpUHUMAThL LCJIb COBMECTHOM JACATCIBbHOCTH, TNIAHUPOBATH OpPraHu3alivuro
COBMECTHOUW paboThI, paclpeneisaiTe BHIBI padoT, ITOTOBapHUBATHCS,
o0CyXJaTh IpOIIeCC U pe3ylibTaT paboThl, 0000IaTh MHEHUS HECKOJIBKHUX
HIoaeii;

YyYJacTBOBaTh B TPyHHOBBEIX ¢opMax padoTel (0OCyXaeHus, OOMEH
MHEHUSIMU, MO3TOBBIC IITYPMBI U JIPYTHE), BHITIOIHITH CBOIO 9aCTh PaOOTHI
U KOOPAWHHUPOBATH CBOU JEUCTBHUS C JOPYTHMMH UWICHAMH KOMAaHJHI,
OIIEHMBAaTh KAa4YeCTBO CBOETO BKJIaZa B OOmUH HOPOIYKT IO KPHUTEPHUSIM,
c(opMyITHpOBaHHBIM yYaCTHUKAMHU B3aUMOJICHCTBHSI.

PeryasiTuBHbIe YHUBEpPCAJbHbIE YUeOHbIe AelicTBUSA
CamMoopranuzanmsi:

CaMOCTOSITEIIBHO COCTAaBIISITH IUIAH, alTOPUTM pEIISCHUs 3aJadil (WM eTo
4acTh), BBIOHMpATh CIOCOO pEmIeHUS C Yy4ETOM HMEIONIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOJXHOCTEH, apryMEeHTHPOBaTh U KOPPEKTHUPOBATH
BapHaHTHI pEeIICHUH ¢ y9€TOM HOBOU MHGpOPMAITHH.

CaMOKOHTpO.Hl), 3MOIMOHAJIbHBINA UHTEJJIEKT:

BIadeTh cIoco0aMH CaMOIPOBEPKH, CAaMOKOHTpPOJsA Ipolecca H
pe3yabTaTa pelleHus: MaTeMaTU4EeCKOl 3a/1a4uu;

MpPEeABUIACTh TPYJAHOCTH, KOTOPBIE MOT'YT BO3HHUKHYTh IIPU PEUICHUU 3aa4H,
BHOCUTb KOPPEKTUBBI B JIESITCIBHOCTH HA OCHOBE HOBBIX OOCTOSATEILCTB,
HalJEHHBIX OMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBAaTh COOTBETCTBUE pe3yjbTaTa NAEATEILHOCTH ITOCTABJICHHOMN LeIHu
U yCJIOBHUSIM, OOBSICHSITh ONPUUYNHBI JOCTHUKECHUS MJIN HEIOCTHDKECHUS 1ICIIH,
HaXOJWUTh OINOKY, TaBaTh OLIEHKY ITPHOOPETEHHOMY OIIBITY.
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HNPEJIMETHBIE PE3YJIBTATDHI

K xoHiy oOyueHusi B 7 KkJjacce OOy4YarOUIMICS TIOIYYHUT CJEIYIOIINe
npeaMeTHbIe pe3yJibTaThl:

Yucsia 1 BHIYUCIEHUS

BeimonHsATh, codeTass YCTHBIE W HOHCBMEHHBICE HOPUEMEBI, apHU(PMETHUYCCKUE
NEeHUCTBHS C pallMOHAJIbHBIMHU YHCJIAMHU.

HaxonuTe 3Ha4YeHUsT 4YHCIOBBIX BBIPAXXEHUH, MNPUMEHSTH Pa3zHOOOpa3HbIe
CIIOCOOBI U MPUEMBI BBIUMCICHHUSI 3HAYCHHUM APOOHBIX BBIPAXXEHUI, cOAeprKalinx
OOBIKHOBEHHBIE U JIECSITUYHBIE APOOU.

ITepexomuTe OT OoxHONM (OPMBI 3allMCHU 4YHCEI K Apyroi (mpeobpa3oBBIBATH
JECSTUYHYIO JOpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITUYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JECATUYHYIO JIPOOB).

CpaBHUBATH U yHOPSAOYHUBATh pallMOHAJIBHBIC YHUCIIA.

OKpyTJIsTh YHcia.

BBITOTHATE NPUKUIIKY U OILIEHKY pe3yJibTaTa BBIYUCIEHUN, OLIEHKY 3HAa4YeHUN
YHUCJIOBBIX BBIpa)KeHI/Iﬁ. BEITOIHATE ﬂeﬁCTBHH CO CTCIICHAMU C HaATypaJlbHbBIMU
MOKa3aTeIISIMU.

IlpumeHAT,  TpU3HAKH  JACJIMMOCTH,  Pa3JIO)KEHWEe  Ha  MHOXUTEIH
HaTypaJbHbIX YUCEIL.

Pemate mIpakTHKO-OPHEHTHUPOBAHHBIE 3a7add, CBSI3aHHBIE C OTHOIICHHUEM
BCJIIMYHH, IPOIMOPIITUOHAITIBHOCTBIO BCJIIMYHH, nIpoluceHTamu, HUHTCPIPECTUPOBATH
pe3yabpTaThl pemICHUs 3al1ad ¢ yIYETOM OTpaHWYECHHM, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJredopanyecKue BbIPAaKeHUS

Hcnonp3oBaTh anreOpanvyecKyro TEPMHUHOJIOTUIO U CUMBOJIUKY, IPUMEHSATh €&
B IpoIlecce OCBOCHUS yUeOHOTO MaTepHuala.

Haxonute 3HaueHUs1 OyKBEHHBIX BBIPAXKCHUN IIPpU 3aJaHHBIX 3HAYCHHUSIX
IePEMEHHBIX.

BrinmoaHAaTh npeo6pa3OBaHH51 ICJI0TO BBIPpAKCHHA B MHOTOYJICH IIPUBCIACHUCM
NOJOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BrinmoaHAaTh YMHO>KCHHUE OJHOYJICHa Ha MHOTOYWICH HW MHOI'o4jic€Ha Ha
MHOTOWICH, IIPUMEHATEH (POPMYIIBI KBaJIpaTa CyMMBI U KBagpaTa pa3HOCTH.

OCyHIeCTBASITE PAa3JIOKCHHUE MHOTOWICHOB Ha MHOXHUTEIM C ITOMOIIBIO
BBIHECEHHMSI 3a CKOOKHM OOIIero MHOXXHUTEIS, TPYHNIIHUPOBKH  CJIaracMbIX,
IpUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOXKCHUSI.

IIpuMeHATE TIpeoOpa3zoBaHUs MHOTOWICHOB IS PEHICHUS Pa3MWYHBIX 3alad
U3 MaTEMaTUKH, CMEXXHBIX IPEIMETOB, U3 PEaATbHON ITPAKTHUKH.

Hcnonp3oBaTtk cBOMCTBa CTENEHEM C HaTypajJbHBIMHU IOKa3aTeIsIMU s
npeoOpa3oBaHUs BbIPpAXKECHUH.

CrpaHuua 12 n3 19

CrpaHnua 12 s 19



YpaBHeHUs U HEPABEHCTBA

Pemates suHElHBIE ypaBHEHUSI C OJHOM TIE€PEMEHHOM, MPHUMEHSSI MpaBHUIIa
epexoaa OT UCXOAHOTO YpPaBHEHHUSI K PaBHOCHIIBHOMY eMy. lIpoBepsTsh, sBiseTCSA
JIM YMCJIO KOPHEM YpPaBHEHMSI.

ITpuMensTE TpaduyecKkue METOAbI IPHU PEHICHUH JIMHEWHBIX YPaBHECHHUN U UX
CHCTEM.

ITongOupaTe DpuMepbl Nap YHCEJ, SBISIIONINXCS PEHIeHUEM JIMHESHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHOH IJIOCKOCTH T'pa]pUK JIMHEHHOTO YPAaBHCHUS C JIBYMS
epEeMEeHHBIMHU, ITOJB3YSICh TPa(pUKOM, IIPUBOIUTE IIPUMEPHI PEIICHUS yPaBHEHUS.

Pemrats cucteMsl AByX JIMHEMHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU, B TOM
qucie rpauIecKH.

CocTaBnsTh W peumarh JIMHEHHOE YypaBHEHHE WM CHUCTEMY JIMHEWHBIX
YpaBHEHUN IO YCJIOBUIO 3aJlaui, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/la4yy [OJYUYE€HHBI pe3ysbTaT.

DyHKIUH

H300pakaTk Ha KOOPAWHATHOW NPSIMOl TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHAaTaM, JIy4dd, OTPE3KU, MHTEPBAJIbl, 3alIMChIBATh UHCJIOBbIE IPOMEXKYTKH Ha
anreOpamdecKoM SI3bIKE.

OTtMmeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM HO 3aJaHHBIM KOOpAMHAaTaM,
cTpouTh rpaduku THHEHHBIX QyHKOUN. CTpouTh rpaduK GyHKINN y = [X|.

OnucelBaTh C€ TOMOINBIO (PYHKIIHNW W3BECTHBIE 3aBHCHMOCTH  MEXKIY
BEJIMUYMHAMHU: CKOPOCTb, BpEMsl, pPaCCTOSIHHE, LI€HA, KOJWYECTBO, CTOHUMOCTb,
MPOU3BOJUTEILHOCTE, BpeMsi, 00bEM pabOTHI.

Haxonuts 3HaueHHe (yHKINH 10 3HAYCHUIO e€ apryMeHTa.

IToanmare Tpadudeckuil criocod TIpeJiCTaBICHUsS W aHaln3a WH@opMaluu,
HU3BJICKATh U UHTEPHPETHUPOBATH HH(POPMAIIHNIO U3 TPa(PHUKOB peaabHBIX IIPOIIECCOB
U 3aBUCUMOCTEN.

K xoHiry oOydenuss B 8 kJjacce OOYyYarONIMUICS TIONYYHUT CIICIYIOIIUC
OpEeAMETHBIE PE3YyJIbTATHI:

Yucsia 1 BBIYUCJICHUS

Hcnons30BaTh HaYaldbHBIE IIPEACTABICHUSI O MHOXECTBE JIEHCTBUTEIBHBIX
quces JUIS CpPaBHEHUS, OKPYIJICHUSI U BBIYHUCIICHHUH, N300pakaTh ACHCTBUTEIbHBIC
4qyciia TOYKaMH Ha KOOPJIMHATHOM NpsiMOii.

IIpumeHsaATr mOHsATHE apU(PMETUUYECKOTO KBaJApaTHOTO KOPHS, HaXOJIUTh
KBaJIpaTHBIE KOPHU, HCHOJIB3YSI NPU HEOOXOJAHMOCTHU KAaJIbKYJSITOP, BBIMIOJIHSTH
npeoOpa3oBaHUsl BBIPAKCHHM, COIEP)KAIIMX KBaJIpaTHBIE KOPHH, HWCIIOIB3YSI
CBOMCTBa KOpHEH.

CrpaHuua 13 3 19

CrpaHnua 13 1319



HMcnons30BaTh 3anucu OOJBIIMX M MaJbIX YHCEI C ITOMOIIBIO AECSITUYHBIX
apooeit u crenienet urucna 10.
AJlireOpandyecKue BbIpasKeHU s
IlpuMeHsTP TIOHSITUE CTENEHU C IeJdbIM [OKa3aTeJeM, BBINOJIHSITH
IpeoOpa30BaHUs BEIPAKEHUM, COAEPIKAIINX CTEIIEHH C IIEJIBIM ITOKa3aTeJIeM.
BBINOIHATE TOXKAECTBEHHBIE TPEOOPA30BAHUS PAallMOHAIIBHBIX BRIPAXKEHUI Ha
OCHOBE ITPaBWJI JACUCTBUN HaJl MHOTOWICHAMH U aJIreOpandecKUMU IAPOOSIMH.
PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOYKUTEIIH.
ITpuMeHsTE IpeoOpa3oBaHUsl BBIPAXKEHUM NIl PEIICHUs] pa3JIWYHbIX 33a7a4 U3
MaTeMaTHKH, CMEXHBIX IPEJIMETOB, U3 pealbHON MPaKTHKU.
YpaBHeHMs U HEPABEHCTBA
Pemarp jguHeEHHBIC, KBagpaTHBIC ypPaBHCHHS H palUOHAIBHBIC YpaBHCHUS,
CBOJSIIIIUECS] K HUM, CUCTEMBI IByX YPAaBHEHUH C ABYMS IIEPEMEHHBIMU.
ITpoBoauTes mpocTeiiline HUCcCIeNOBaHUA YpPaBHEHHUI U CHUCTEM ypaBHEHUI, B
TOM 4HCJIE C IPUMEHECHHUEM IpaHUUIECKUX MPEICTABICHUN (yCTaHAaBJIUBaTh, UMEET
JU ypaBHEHHUE WJIM CHCTEMa YpPABHEHUI pELIeHUs], €CJIM HUMEET, TO CKOJIBKO, U
nopouee).
ITepexomnThk OT cJIOBEeCHOW (GOPMYIHPOBKH 3a/1aud K e€ anrebpanmdeckoi
MOJEIM C TIOMOILIBIO COCTaBJICHHUS YypaBHEHHsI MWJIM CHCTEMBI YpaBHCHUH,
UHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJlauM MOJYy4YCHHBII pe3yabTar.
IIpumeHsITE CBOICTBAa YHCIOBBIX HEPAaBEHCTB JJIsI CPAaBHEHHs, OLICHKH,
pemiaThk JUHEWHBIE HEpaBEHCTBA C OJHOM NEPEMEHHOM M UX CHUCTEMBI, JaBaTh
rpaduUecKyl0 HJUIIOCTPALIMI0O MHOXKECTBA PEIICHUII HEPAaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.
DOyHKIUU
ITornMaTe ¥ HWCTIONB30BaTh (PYHKIHUOHAILHBIC IIOHSATHUS W SI3BIK (TSpPMHUHBL,
CUMBOJIHUECKHE OOO3HAYCHUs), ONpeAcisTh 3HaUueHHE (HYHKIHH MO 3HAYCHHIO
apryMeHTa, ONpeaessiTh CBOMCTBa (hyHKIINH O €€ TpaduKy.
CtpouTthk rpadMKH JIeMESHTAPHBIX QYHKIUN BHUAA:
y =k/x, y =x2,y = x3,y = x|, y = VX, OINUCHIBATH CBOWCTBA YHCIIOBOM
¢yHKOHH 1o € TpaduKy.
K xoHiry oOydeHuss B 9 kJjacce OOYyYarONIMHCS TIONYYHUT CICIYIOIINE
IIpeIMETHBIC Pe3yIbTaThl:
Yuciia n1 BBIYUCIICHUA
CpaBHHBATh U YIOPSAOYUBATH PAllHOHAIBHBIC U HPpAllMOHAJILHBIC YHCIIA.
BrinmonHsATe apudmMmernueckde AEWCTBUSI C palMOHAIBHBIMHM YHCJIAMH,
couerasi yYCTHBIE M IIMCBMCHHBIC MPHUEMBI, BBIIIOJHATH BBIYHUCIICHUS C
HpparoOHaIbHBIMU YHCIAMHU.
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HaxoauTe 3HadyeHUsT cTeneHeW C 1edbIMH MOKa3aTesIMU UM KOpPHEM,
BBIYUCIISATh 3HAYEHUSI YHUCIOBBIX BBIPA’KCHUM.

OKpyIJIsiTh JOCUCTBUTENBHBIC YHCJA, BBIIOJIHATH MNPUKUAKY pe3yJibTaTa
BBIYUCIJICHUHN, OIIEHKY YHCJIOBBIX BBIPAXKECHUIA.

YpaBHeHUs U HEPABEHCTBA

Pemate JauHEHHBICE M KBaJpaTHBIC YPaBHEHUSI, YPaBHEHUS, CBOISIIHUECS K
HUM, TIpOCTeHIINe ApOOHO-pallHOHAIILHBIE YPaBHEHUSI.

Pemate cucteMbl ABYX JHMHEWHBIX YpaBHEHHUIl C IOBYMsI HEPEMCHHBIMH U
CHUCTEMBI IBYX YPAaBHEHUIl, B KOTOPBIX OJJHO YPABHEHUE HE SIBIISCTCS JIMHEHHBIM.

Pemrate TekcTOBBIE 3aJayd  anreOpanydyecKuM COHOCOOOM C  TOMOIIBIO
COCTAaBJICHUsI YPAaBHEHUS WJIH CUCTEMBI JBYX YPaBHEHUIl C IByMsI IEPEMEHHBIMHU.

IIpoBoauTes mpocTeillne HUcCIeAOBaHUsS yPaBHEHHUUW M CUCTEM ypPaBHEHMI, B
TOM 4HCJIE C IPUMEHECHUEM IpaHUUECKUX MPEICTAaBICHUN (yCTaHaBIUBaTh, UMEET
JU ypaBHEHME WM CHCTEMA ypPaBHEHUU pPEILIEHHUS, €CIIM HUMEET, TO CKOJIBKO, U
nopouee).

Pemare mnumHelHBIC HEpaBEHCTBAa, KBaJApaTHBIE HEPaBEHCTBA, H300pakaTh
pelleHre HEPaBEHCTB Ha YWUCJIOBOM IIPsIMOM, 3alMChIBaTh PELIEHHUE C IOMOIIBIO
CHMBOJIOB.

Pemrate cucTteMbl IMHEMHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, U300pa’kaTh PEIICHUE CUCTEMbl HCPAaBECHCTB Ha YHCIOBOH
OpsIMOM, 3allMChIBATh PELICHUE C IOMOIIBIO CUMBOJIOB.

Hcnonbp30BaTh HEpAaBEHCTBA IIPU PEILLICHUM Pa3JIUYHBIX 3a7a4.

DOyHKIUU

Pacmio3HaBaTk (yHKIIMH H3YYCHHBIX BHUAOB. [lOKa3BIBAaTh CXEMAaTHYECKH

pacnoJiokeHue Ha KOOPAMHATHOHN MIIOCKOCTHU rpadukoB GpyHKIUN Buaa: y = kx, y
=kx +b y=kix, y=ax2 +bx + ¢, y=x3 y=13x y = x|, B 3aBUCHMOCTH OT
3Ha4YeHUI KO3(p(PUIIMEeHTOB, ONMHUCHIBATH CBOMCTBA (DYHKIIHH.

Ctpouthk U H300pakaTh CXEMAaTHUECKHU T'paUKHU KBAAPaTHUYIHBIX (PYHKIIHUH,
ONHMCHIBaTh CBOMCTBA KBaJIPpaTUYHBIX (PYHKIIHH 11O X TpadrKaM.

Pacmio3HaBaThk KBaApaTUYIHYIO (PYHKIIHIO IO (popMyJie, IPUBOIUTE IPUMEPHI
KBaJpaTHYHBIX (PYyHKIIUH U3 peaIbHOM KU3HU, (PU3UKH, TEOMETPHH.

YuciaoBble NOCI€A0BATEIBHOCTH U IIPOrpeccuu

Pacno3zHaBaTh apu(pMETUUECKYIO U TE€OMETPHUYECKYIO MPOTPECCHUH MpHU
pa3HBIX crrocobax 3aJaaHusl.

BBINONMHATE  BBIUMCICHUS C  MUCIOJb30BaHHEM  (QOpMyJI nN-ro  4JICHA
apu(METHIECKON U TeOMETPUYECKON IMPOrpecCcHii, CYMMBI IEPBBIX N YICHOB.

MN306paxkaTs WJIEHBI MOCIEAOBATEIBHOCTH TOYKAaMHM Ha KOOPJIMHATHON
MJIOCKOCTH.
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Pemate 3amadu, CBsI3aHHBIC C YHCJIOBBIMH MOCJIEIOBATECIBHOCTSIMU, B TOM
quCcIie 3aJa4Yd U3 PeajIbHOM KU3HU (C MCHOJIb30BAaHUEM KaJIbKYJISITOPA, ITU(PPOBBIX
TEXHOJIOTHIA).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnmyecTBO 4yacos DJIeKTPOHHBbIE
HauMeHOBaHUe pa3/1ejioB U TEM (uudposbIe)
Ne i/ KonrtposbHbie IIpakTHuyeckue
porpaMmMbI Bcero o0pa3oBaTe/IbHbIE
padoTsI padoThI
pecypcshl
1 Yucna u BeIyuciaeHus. PalimonaiabHbIe 95 1 Bbubanorexka 1HOK
4yucia https://m.edsoo.ru/7f415b90
bubmuorexka 1TOK
2 AnrebpandecKkue BBIPa>KCHHUS 27 1 https:/m.edsoo.rw/ 7415590
Bbubmuoreka 1TOK
3 VYpaBHEHUs U HEpABEHCTBA 20 1 https://m.cdsoo.rw/7f415690
Bubnuoreka 1HOK
4 Koopaunater u rpadpukn. OyHKOUN 24 1 https://m.cdsoo.rw/7f415690
Bbubnuoreka 1HOK
> TosTopenne u oboduenne 6 ! https:/m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 0
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8 KJIACC

KosmyecTBo yacos DJIeKTPOHHBIE
HanMeHOBaHMeE pa3ieJIOB M TeM (uudposbie)
Ne i/ KonTpoabnsie IIpakTHyeckue
NpPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl
Bbubnuoreka 1HOK
1 Yucna u BeluMcieHus. KBaapaTHble KOpHHU 15 https://m.edsoorw/ 741 7afs
5 Yucna u BerauciieHusi. CTENeHp C LeJIbIM 7 bubmioreka [TOK
IIOKAa3aTejieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BbIPaKEHUS. 5 1 bubmnoreka ITOK
KBanpartHseiil TpExuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKkue BbIPaKEHUs. 15 1 Bu6nmuorexa IIOK
AnreGpanyeckast 1poOb https://m.edsoo.ru/7f417af8
VYpaBHeHus1 u HepaBeHcTBa. KBagpaTHbie Bbubmmorexka I1TOK
5 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHUst U HepaBeHCcTBa. CUCTEMBI Bbubnnoreka 1HOK
6 . 13
YpaBHEHHIN https://m.edsoo.ru/7f417af8
Bbubaunoreka 1HOK
7 VYpaBHeHuss U HepaBeHcTBa. HepaBeHcTBa 12 1 hitps://m.cdsoo.ru/7f417af8
Bbubmuoreka 1HOK
8 Py, OcHoBHbIC HOHATHA > https://m.edsoo.ru/7f417af8
Bubmmoreka ITOK
0 Pyniami. Hucnosie pyniunn ? https://m.edsoo.ru/7f417af8
bubnuorexka 1TOK
1
10 Tosropenue u oGobmenne 6 https://m.edsoo.ru/7f417at8
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 0
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9 KJIACC

KoanyecTBo yacoB DIeKTPOHHBbIE
HaumeHoBaHMe pa3esioB M TeM (undposbie)
Ne n/m KonrposbHbie IpakTnyeckne
IPOrpaMMbI Bcero o0pa3oBaTeJibHbIE
padoThI paéoThI
pecypchl
1 Yucna u BerauciaeHus. JlelicTBUTEIbHbIS 9 Bubmuorexa IIOK
4ucia https://m.edsoo.ru/7f419d08
5 YpaBHEHHs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmorexa 1IOK
OJIHOHM NepeMeHHON https://m.edsoo.ru/7f419d08
3 YpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 14 1 Bubnuorexa IIOK
YpaBHEHMI https://m.edsoo.ru/7f419d08
Bubaunorexka [TOK
4 VYpaBHeHuss W HepaBeHcTBa. HepaBeHcTBa 16 1 httos://m. edsoo /719408
Bubinmorexa ITOK
> Pymwiun 16 ! hitps://m.edsoo.ru/7f419d08
Bubimorexa ITOK
6 YucoBble 1OCIIE0BATEIIBHOCTH 15 1 https://im.edsoo.rw/7f419d08
7 IoBTopenue, 0600IIEHIE, CHCTEMATH3ALIUS 18 1 Bubmuorexa ILIOK
3HaHUH https://m.edsoo.ru/7f419d08
102
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 6 0
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