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MNOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma ydeOHOro Kypca «Ainrebpa» 0a30BOro YpOBHS IS
oOy4aronuxcs 7-9 KjgaccoB coCTaBiieHa B COOTBETCTBUM ¢ TpeOoBaHusamu OI'OC
00O u DOII ¢ cobmoneHneM TPEEeMCTBEHHOCTH B M3YYCHHUH MpeaMeTa. Anredpa
SBJIICTCSI OJHUM W3 OIOPHBIX KypCOB OCHOBHOTO OOIero oOpa3oBaHMs: OHA
oOecrieynBaeT M3y4eHUE JAPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOIO, TaK U
T'YMaHHUTAPHOTO LIUKJIOB, €€ OCBOCHHUE HEOOXO0IUMO I MPOJOJIKEHUS 00pa30BaHUs
U B MMOBCEIHEBHOM >kU3HU. Pa3zButre y oOy4aronuxcsi HAy4HbIX MPEACTABICHHUM O
MIPOUCXOXKJICHUH M CYITHOCTH aireOpamdecKkux aOCTpaKIHid, crmocode OTpakeHHs
MaTeMaTUYECKOW HAyKOW SIBJIGHUM W MPOLIECCOB B MPHUPOJE U OOIIECTBE, POJIHU
MaTEMaTUYeCKOr0 MOJICIMPOBaHUS B HAayYHOM TIO3HAaHWU MW B MPAKTHUKE
CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI U KAYECTB MBIILJICHUS,
HEOOXOJMMBIX JJISI aJlanTalid B COBpEMEHHOM HudpoBoM oOiiecTBe. M3ydyenue
anreOppl o0OecreunBaeT pa3BUTUE yMEHHUsI HaAOJI0JaTh, CpPaBHHUBATh, HAXOJHUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUIHOCTH MBIIICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEUCTBHS M BBIBOJBI, (POPMYIHPOBATH
yTBepkenus. OcBoeHrne Kypca anreOpsl oOecreunBaeT pPa3BUTHE JIOTUYECKOTO
MBIIIICHUAST OOYYalOIIUXCSA: OHU HCIONB3YIOT JEAYKTUBHBIE W WHIyKTHUBHBIC
paccyxaeHusi, o000IIeHHe W KOHKpPETH3allHMio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyuenue anrebpe MpearnojaracT 3HAYUTEIBHBIM 00BEM CaMOCTOSTEIBHOU
JESATETLHOCTH O0YYAIOIINXCS, TOITOMY CAMOCTOSATEIFHOE PEIICHUE 3a71a4 SIBIISICTCS
peanu3zanuei e TeNbHOCTHOTO IPUHITUIIA O0yUeHHUS.

B cTpykType nmporpammel yaeOHOTO Kypca «Anredpay M1l OCHOBHOTO OOIIETO
oOpa30BaHHUsS OCHOBHOE MECTO 3aHMMAIOT COJEPKATCIIBHO-METOMNYECKHUE JTUHUU:
«Uucma © BBIUKCICHUSN», «ANTEOpanyecKUe BBIPAXKEHUS», «YPAaBHCHHS U
HepaBeHCTBa», «Dyukmumy. Kaxmas w3 3TUX coaepkaTrelbHO-METOIMYECKUX
JIMHUM Pa3BUBACTCSA HA MPOTSKEHUU TPEX JIET U3YUYEHHUsI Kypca, B3aUMOJACHCTBYs C
JPYyTUMH €ro JuHusIMU. B Xome wu3ydeHuss yd4eOHOro Kypca OO0ydaronuMmcs
MPUXOIUTCS JOTHYCCKH PaACCyXK/JaTh, HMCIIOJIB30BAaTh TEOPETHKO-MHOKECTBCHHBIN
s3bIK. B CBSI3M ¢ 3TMUM B mporpamMmy ydeOHOTo Kypca «AJredOpa» BKIIOYCHBI
HEKOTOpPbIE OCHOBBI JIOTHKH, MPEACTABICHHBIC BO BCEX OCHOBHBIX pa3zeiiax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJECHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaThdeckoro s3bika. Comep)kaTellbHOH |
CTPYKTYpPHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTED.

Conepxanve nuHUM «Ywcia W BBIYHCICHUS CIYXXUT OCHOBOM JIJIst
JanbHENIIero U3y4eHus: MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHIO y O0YyYarOIIUXCS
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJITOpUTMaMHU, a
TaK)Xe MPHOOPETCHHUIO MPAKTHUYECCKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHON



KU3HHU. Pa3BUTHE MOHATUSA O YMCIE HAa YPOBHE OCHOBHOI'O OOLIEro 0Opa3zoBaHUs
CBSI3aHO C PAlMOHAIBPHBIMH WU HPPALUOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM
IIPEICTABICHUN O IEUCTBUTEIBHOM YHCIIE. 3aBEPILIEHHE OCBOCHHMS YUCIOBOM JIMHUN
OTHECEHO K cpeiHeMy 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — « AJIreOpanyecKkue BhIPaXKEHUsD
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOIMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHusi y4eOHbIH MaTepuasl TPYNIUPYETCS BOKPYT palliOHAIbHBIX
BbIpOKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMAaTHUKU KakK s3bIKa JJIst
NOCTPOEHUSI MATEMAaTHYECKMX MOJIEIE, ONMHCAHMs NPOLECCOB U SIBICHUUN
peanbHOro Mupa. B 3agaun oOydenus anreOpe BXOAAT TakKe JajdbHEMIIee pa3BUTHE
AJITOPUTMUYECKOTO MBIIIJIEHHS], HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOEHUS Kypca
uHDOpPMATUKHA, ¥  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCYKJCHUHU.
[IpeoOpazoBanre CUMBOIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOyYarOIIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJEIH
JUISL OTIMCAHUS ¥ MCCIIeI0BAaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
oOmiectBe. M3ydyeHue MmaTepuaia CnocoOCTBYET PA3BUTUIO Y O0yJAIOIIUXCS YMEHUS
UCIIOJIb30BaTh PpAa3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA S3bIKA MAaTEMAaTUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmupoBaHHE
MPEICTABICHUM O POJIM MAaTEeMAaTHUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJEP KAHMS:
«Uucna u BBIUKCIEHUS», «AJNTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEpaBeHCTBa», « DyHKIMN», « BEPOITHOCTh U CTATUCTHKAY.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 340 yacos: B 7 kinacce —
102 yaca (3 yaca B Hefneno), B 8 kinacce — 102 gaca (3 gaca B Hefeno), B 9 kiacce
— 136 yaoB (4 yaca B HE/ICJIO).



COJEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BBIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAIOYUBAHUE  pAlMOHANBHBIX  4uceld. ApudmMernyeckue JEHUCTBUS C
palMoOHaIbHBIMKU YKciaMHu. PemieHne 3aga4 U3 peaibHOM MPAKTUKWA HA 4YacTH, HA
JpoOu.

CrerneHb C HaTypaJbHBIM IIOKa3aTeJeM: oOIpenaesieHue, npeodpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpeIeNieHus, 3auch O00ibIuX uncen. [IpoueHTsl, 3anuch
MPOIICHTOB B BUJE ApOOU U JpoOU B BUJIE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4uM Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHnEe TIPU3HAKOB  JIEIUMOCTH, PA3JIOKEHUE HA  MHOXKHUTEIH
HaTypaJbHBIX YUCETL.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMas ©W  oOparHas
MPOMOPIHUOHAIIBHOCTH.

AJsiredOpanvecKue BbIPpAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus no dopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXKJCCTBEHHO PpAaBHbIE BBIPAXKEHUS, TIpaBWia MpeoOpa3oBaHUsS CyMM U
MPOU3BEACHUM, TpaBUJIa PACKPBITUS CKOOOK M MPUBEICHUSI MOI0OHBIX CllaraeMbIX.

CBoiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OpHouwiensl U MHOTOUJIEHBI. CTenieHb MHOrowieHa. CiioxeHue, BbIYUTAHUE,
YMHOKEHHUE MHOTOUYJIEHOB. @OPMYJIbl COKPAIIEHHOTO YMHOXKEHUS: KBAIPAT CYMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBapaTOB. Pa3ioxkeHne MHOTOWICHOB Ha
MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHWsI, TMpaBWia MpeoOpa3oOBaHUS YpaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OIHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHUI IO YCIOBUIO
3aga4u. Pelenre TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPAaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U ero rpaduk. Cuctema IByx
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpEMEHHbIMHU. PellleHue cucrteM ypaBHEHUH
Croco0OM MoACTaHOBKU. [IpuMepsbl perieHus TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UncnoBbIe IPOMEXKYTKHU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkunu. I'paduk pyHKIMM.
CroiictBa Qynkuuii. Jluneitnas ¢pynknus, e€ rpaduk. ['padpuk Gyakuum y = |X|.
['paduyeckoe pelieHne IMHEHHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX YpaBHEHUI.

KomOunaTopuka

Pemenne KOMOMHATOPHBIX 3373y C MOMOILBIO MPedopa BCEX BO3MOMKHBIX
BapUaHTOB.

KoMOunaropHoe npaBuio yuHoxenus. IIpaBuno cnoxxenus. IlepecranoBku.
@akropuan. Popmyra 4ucia nNepecTaHOBOK.

8 KJIACC

Yucaa v BIYMCICHUA

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uUppalMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST HppaIMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJIPATHBIX KOPHEW U MX MPUMEHEHHE K TPEoOPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIUKMCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CreneHb C UENbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YKCIIA.

AJsiredOpanvecKue BbIPpAKEHUA

KBanparHsiil TpEXUIICH, Pa3JIOKEHUE KBAIPATHOIO TPEXWIECHA HA MHOKUTEIH.

Anrebpandeckas apoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CrnoxeHue, BBIYUTAHHE, YMHOXEHHE, JeJICHHE alreOpandecKux ApoOei.
PanronanpHbIe BRIpRXKEHHS U X ITPeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBanpaTHoe ypaBHeHue, hopmylia KOpHEH KBajipaTHOTO ypaBHeHUs. Teopema
Buera. PemeHue ypaBHEHUM, CBOIALIMXCS K JIMHEMHBIM H  KBAaJPaTHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPABHEHUSI.

['padrueckas waTEpHpeTalvsd YpaBHEHUN C IBYMs MEPEMEHHBIMUA U CHCTEM
JVMHEUMHBIX YPAaBHEHUW C JABYMs NE€PEMEHHBIMH. lIpuMepsl pelieHuss cucrem
HEJIMHEMHBIX YPABHEHUU C IByMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanyeckum crocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEepaBEHCTBO C OJIHOM NEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKIUU



[Nonsatue ¢pynkiym. O6nacTs onpeaeneHUs 1 MHOXKECTBO 3HAUYCHHN (PYHKIINH.
Crioco06bl 3agaHus GYHKITHM.

I'paduk Pynkuuu. Yrenue cpoiictB (yHkuuun mo e€ rpaduky. Ilpumeps
rpadukoB QyHKINNA, OTPAXKAIOIIUX PEaTbHBIC MPOIIECCHI.

OyHKIMKM, ONUCHIBAIONIME TMPSAMYI0O M OOpaTHYIO MPONOPLUOHATIHHbIE
3aBHCHMOCTH, HX rpadukn. OyHkmmn Y = X2, y = X3, y = \X, y=|X|. [paduueckoe
peleHre ypaBHEHH U CHCTEM YPaBHEHUI.

BeposiTHOCTH M CTATUCTHUKA.

CraTucTHuecKne XapaKTEePUCTUKU: XapaKTEPUCTUKH CpEeaHEro U paszbpoca,
MenaHa.

YacToTa ¥ BEpOATHOCTH ciiydaiiHOro coOwiTus. Kraccuueckoe ompeneneHue
BEPOSATHOCTH.

CroHble SKCIEPUMEHTHI (3a7auu O ABYX MOHETaX, O ABYX KyOHKax, 0 Tpex
KyOukax). 'eomerpuueckast BEpOSITHOCTb.

CiioxeHue BEpOsITHOCTEM.

9 KJIACC

Yucaa v BIYMCICHUA

PaunonanbHble yKMcla, UppaldoOHANIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUYHbIE
JeCATUYHBIC APOOU. MHOXKECTBO JIEUCTBUTEIBHBIX YHCE, IEUCTBUTEIbHbBIC YHCIIA
KaKk OCECKOHEUHbIC JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXKY MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII K KOOPJIMHATHOM TIPSIMOU.

CpaBHEHHME JICWCTBUTENBHBIX YHCEN, apuU(PpMETHYECKUe JEHUCTBUS C
JIEVUCTBUTEILHBIMH YU CIIAMH.

Pa3mepbl OOBEKTOB OKPYXAIOIIET0 MHpA, JUIMTEIBHOCTh IPOIIECCOB B
OKPY’KaroILIeM MHUpE.

[Tpubnmxk€HHoe 3HAYCHHUE BEIIMYUHBI, TOUHOCTh MpUOIKeHus. OKpyTIIeHHE
yucen. [Ipuknaka v olieHKa pe3yabTaToB BHIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JInnenHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. Penienne ypaBHEHUM, CBOASIIMXCA K KBaJIPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemieHnst ypaBHEHUN TPEThEN U YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-pallMOHANIBHBIX YypaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anredpanyeckKuM METOJIOM.

VYpaBHeHue ¢ AByMsl TIEpEMEHHBIMU U ero Trpaduk. Pemenue cuctem AByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEpEMEHHBIMU. Pelienne cucrteM 1ByX ypaBHEHHUH,



OJHO M3 KOTOpBIX JMHEHHOe, a Jpyroe — BTOpoi creneHu. ['padpuyeckas
MHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

PeliieHre TEKCTOBBIX 3aJ1au anreOpandeckuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHou. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW INepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padmyeckas MHTEpHpeTalns HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMH.

DOyHKIUU

KBagparnunas ¢ynkuus, e€ rpadpuk U cBoictBa. Ilapabona, KoopauHATHI
BEPIINHBI 11apaboJIbl, 0Ch CUMMETPUH MapaOOJIBI.

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

YuciioBbIe OCIE10BATEILHOCTH U MIPOrPecCUH

[loHATHE 4YHCIIOBOM ITOCHEAOBATEIBHOCTH. 3aJaHUE IIOCIIEIOBATEIBHOCTH
pPEKYppPEHTHOH (opMynoi U hopmysoil N-ro wieHa.

Apudmernueckas U reoMeTrpuyeckas mnporpeccur. @opMynsl N-ro 4ieHa
apu(pMETUIECKON 1 TeOMETPUUECKON MPOTrPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHrne wWieHOB apu(pMETUYECKOH MU TEOMETPUYECKON MpOorpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHECHIUAIBHBIM POCT.
C1oHbI€ NPOLICHTBHI.

CrarucTHKa M BEPOSITHOCTH, KOMOMHATOPHUKA.

Breibopounble uccienoBaHus (BbIOOpKA M COBOKYIHOCTh, TaOMULbI H
JMarpaMMbl 4YacTOT, aHAJIM3 PE3yJbTaTOB HCCIEI0BAHHUS).

WuTepBanbHas Tabiuiia yactor. ['McTOorpaMMa 4acTor.

XapaktepucTuka pazopoca (pa3max U OTKIIOHEHHUS, TUCTIEPCHS U CTaHAAPTHOE
OTKJIOHCHHE).

CratncTryeckoe OLlEeHMBAaHUE U IPOrHO3. PazMelenus u coueTanus.
IINIAHUPYEMBIE PE3VYJBbBTATBI OCBOEHHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTAaThl OCBOCHHS MpOrpamMMbl Y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYeCcKOe BOCIMTAHME:

IOpOSIBIIEHUEM MHTEpeca K MPOLUIOMY M  HACTOSILEMY POCCHUMCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX



MAaTeMaTUKOB M POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U peayn3aliy ero
opaB, IMPEACTAaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP I'PaKJAHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C DPAKTUYECKHM IPUMEHEHHEM JIOCTH)KCHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE€ B PpEIICHHH NPaKTUYECKUX 3a7ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHMsI Ha TPOTSHDKEHWU BCEH JKM3HM Ul YCHEIIHOW MpodeccHoHaNbHOU
JESATEIIbHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIUBUIYAIBHON TPAEKTOPUU 00pPa30BaHUS U )KM3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4eCKOe BOCIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuell B JEATEIbHOCTM HAa COBPEMEHHYK CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHYECKON Hayku Kak cdepbl UelIoBEYECKO
NEeATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJIs Pa3BUTHS LIMBUIM3ALIMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NO3HAHWS MHpPA, OBJIAJEHUEM IMPOCTEUIIMMH HaBBIKAMH HCCIIE0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usuveckoe BocnUTaHME, (POPMHMPOBAHHE KYJbTYPbI 310POBbSI H
IMOLMOHAIBHOIO 0J1ArONOJTyYHUs:

TOTOBHOCTBIO NPUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B HMHTEpEcax CBOETO
3M0pOBBS,  BEIEHUS  3J0pPOBOro  obOpa3a KU3HM  (30pOBOE  TMHTAHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OLIMOKY M TaKOro e MpaBa Jpyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpMEHTalWeN Ha MPUMEHEHNE MATEMATHYECKUX 3HAHUM JIJIs1 peLIEHUs 33124 B
00J1aCcTU COXPaHHOCTH OKPY)KAIOIIEH CPe/bl, TUIAHWUPOBAHUS MTOCTYIKOB M OIICHKU



MX BO3MOXHBIX MOCIIECICTBUH JIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aILHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanranus K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPUPOAHON
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEOMNPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA Yy APYTHX JIOACH, MpUOOpeTaTb B COBMECTHOW ACATEIHHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHHH, B TOM YHCJE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMbIE pEIICHUS U JeUCTBUSA, (HOPMYJIUPOBATH U OIEHUBATh PUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble jornyeckue AecTBUS:

e BBIABJIATH U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATUN, OTHONIEHWH MEXIY IOHATHAMH, (OPMYIHPOBATH
OTpENeNCHUS  TOHATHUH, YCTAHABIMBATh CYIICCTBCHHBIM  TMPHU3HAK
KJaccu(uKanmy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHATN3;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHBIC W oOIIue,
YCIIOBHEBIC;

e BBIABJIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (akTax, MaHHBIX, HAONIOJACHUSX U YTBEPKICHUSX,
npeaiaraTh KpUTEPUH JIJIS BBISIBJICHUS 3aKOHOMEPHOCTEH M IPOTUBOPEUHIA,

e JIeJaTh BBIBOJBI C HCITOJIB30BAaHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITFOUCHHM 110 aHAJIOTUH;

e pa30upaTh I0OKA3aTEIbCTBA MATEMATHUYCCKUX YTBEPKIECHUHN (TPSMBIEC U OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSITEIBHO HECIIOKHBIC JT0KA3aTEIhCTBA
MaTeMaTHYeCKuX (PaKkToB, BBICTpaWBaTh AapTyMEHTAIMIO, TPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;



BBIOMpATh CIOco0 pemeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApHAHTOB pEIICHMs, BHIOMpaTh Hauboiee NOAXOAAMMUNA C y4ETOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh BOIPOCHI, (PUKCUPYIOIIUE TPOTUBOpPEUHE, MpoOIeMy,
CaMOCTOSITENIFHO YCTaHABIMBATh HMCKOMOE U JlaHHOe, (OPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH [0 CaMOCTOSITENBHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIBIIOE NCCIIEI0BAaHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUST U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOMIOEHUS, UCCIEJOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TaKXKE BBIIBUTATH
MPE/IMOJIOKEHNUS O €TO PA3BUTUU B HOBBIX YCIOBHUSX.

Pabora ¢ undpopmaunmeii:

BBISIBIIAITh HEJOCTATOYHOCTh M H30BITOUHOCTh WH(MOpMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISI PEIICHUS 3a1a4H;

BBIOMPATh, aHAIM3WPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BBIOMpATh (GopMy TMpeAcCTaBiIeHUS HHPOpMAIMM U WLIIOCTPUPOBATH
pelaemMbpie 3aJladyd CXeMaMH, JuarpaMMaMm#, WHOW TrpaduKod W HX
KOMOMHAIIMSIMU;

OIICHWBATh HAAEKHOCT, WH(OOPMAIMU TIO KPUTEPHUSAM, TPEIIT0KCHHBIM
yYHUTENIEM WU CHOPMYITHPOBAHHBIM CaMOCTOSTEIIBHO.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeHCTBHSA:

BOCHPUHUMATh U (GOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMU
U LIeJISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHUS IO XOJy PEIICHUS
3a/1a4d, KOMMEHTHPOBATh MOJIyYEHHBIN pPE3yJIbTaT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJIEU, HAIlEJICHHbIE Ha MOUCK
pelIeHusi, COIMOCTaBISATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MUIIMM, B
KOPPEKTHOI Gopme popMyIHpoBaTh pa3HOIIACHs, CBOU BO3PAXKECHHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHMs  3a7adyd,  JKCIEPUMEHTA,
UCCJIEIOBaHMSI, POEKTA, CAMOCTOSITENILHO BRIOMPATh (pOpMAT BBICTYIUICHHUS
C y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH;



e TIOHMMATh U UCIIOJIb30BATh NPEUMYILECTBA KOMAaHIHON U UHANBUAYAJIbHON
paboOTHI NPU PENICHUN YUEOHBIX MaTEeMaTHYECKHUX 3a/aY;

e IPUHUMATH LIETb COBMECTHOM NIE€ATENbHOCTH, INIAHUPOBATh OPraHU3aALUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
00CyXJ1aTh TIPOLIECC U PE3YNbTAT PabOThI, 00001IaTh MHEHUS HECKOIBKUX
JIIOJICH;

e Yy4YaCTBOBaTh B TPYIIOBBIX ¢opMax paboTel (0OCykIaeHHs, OOMEH
MHEHHUSMH, MO3TOBBIE IITYPMBI U IPYTHUE), BHIMOIHATH CBOIO YaCTh PaOOTHI
U KOODPJIWHHMPOBATH CBOM [JEUCTBUS C JPYTMMHM 4YJIECHAMH KOMAaHJbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMU NMPOIYKT MO KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeiiCTBHUSA
Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIaH, aITOPUTM PELICHMS 3a1adu (WM €ro
4acTh), BbIOMpATh CIOCOO pEIICHHS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BAapUaAHThI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3yiibTaTa
pelnieHus: MaTeMaTUYeCKOH 3a1auH;

e MPEABUAECTH TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh PH PELICHUY 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHMBATH COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH ITIOCTABICHHON LIEIU U
YCIIOBUSIM, OOBSCHATHh MPUYUHBI JTOCTHUKEHUS WM HEJOCTHIKEHUS ILIEJIH,
HAXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOYyYarONIMICS TOJYYHUT CICTYIOIIHE
MPEIMETHBIC PE3YyJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

BeITTONTHATE, coYeTas YCTHBIE W THChbMEHHBIC NPUEMBI, apuMeTHUYECKUe
JIEUCTBUS C PAIMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAa4eHWS YUCIOBBIX BBIPAKECHUM, MPUMEHSTH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUI TPOOHBIX BBIPAKEHUMN, COIAEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexomuTh OT 0AHON (HOPMBI 3aMKCH YUCed K APYyroM (mpeoOpa3oBbIBATH
JECATHUYHYIO IPOOb B OOBIKHOBEHHYIO0, 0OBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B OECKOHEYHYIO JICCSITHYHYIO IPOOB).



CpaBHHBaTh U YIOPSI0YUBATH PALIMOHAJIBHBIE YHCTIA.

OKpyrasTh YKCIIa.

BBINONHATE NPUKHUIKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM, OLIEHKY 3HAaYCHUU
YUCJIOBBIX BBIPAKECHUN. BBIONHATL ACHUCTBUSA CO CTENEHSIMU C HATypaJbHBIMU
[IOKa3aTeIsIMHU.

[IprMeHATh IPU3HAKU JETUMOCTH, PA3JIOKEHNE HA MHOKUATEIN HATYPaIbHbIX
quced.

Pemate NnpakTUKO-OPUEHTUPOBAHHBIE 3aJaul, CBA3aHHBIE C OTHOLICHUEM
BEJIMYUH, IPOMOPLUMOHAIBHOCTHIO BEJIUYMH, IPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUA 3aJay C Y4ETOM OIPAHUYEHUM, CBA3AHHBIX CO CBOMCTBAMMU
paccMaTpuBaEeMbIX OOBEKTOB.

AJuiredOpanyecKue BbIPaKEeHUA

Hcnonp30Bath aireOpandecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHUS Y4eOHOTO MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPDAXKEHHM NpPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoInonHATh NpeoOpa3oBaHus LENOT0 BHIPAXKEHHS] B MHOTOWIEH IPUBEACHUEM
MOIOOHBIX CJIaraéMbIX, PACKPHITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYWIECHA HAa MHOIOWIEH M MHOIOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIATh PA3J0KEHUE MHOTOWICHOB HAa MHOMKHTEIH C IOMOIIBIO
BBIHECEHHUS 32 CKOOKH OOLIEr0 MHOXKUTEJS, TPYIIIMPOBKYU CIIaraeMbIX, IPUMEHEHUS
(bopMyJ1 COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYIEHOB ISl PELICHUS Pa3IMYHBIX 33]a4
W3 MAaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
peoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NPUMEHss IpaBUJIA
Iepexo/ia OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMy. [IpoBepATs, ABIsIETCA
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpadudecKkue METOIBI IPHU PEIICHNUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuMepbl Map 4YKCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C JBYMsI IIEPEMEHHBIMU.

CTpouTh B KOOPAUHATHOM MIOCKOCTH IpaUK JIMHEHHOTO YPaBHEHUS C IBYMS
NEPEMEHHBIMH, MOJIb3YSCh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHNUS YPaBHEHHUS.

Pemats cuctemsl IByX JIMHEMHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU, B TOM
quclie rpa@uuecku.



CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUWE WM CHUCTEMY JIMHEMHBIX
YpaBHEHUH MO yCIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN PE3yJIbTaT.

DyHKIMHA

N300pakath HaA KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 338 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KU, MHTEPBAJIbL, 3aAMUCHIBATh YHCIOBbIE TPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OTMeuaTh B KOOPJIAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAWHATAM,
CTpouTh rpaduky TMHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C TMOMOUIbIO (QYHKIMA HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHHE, LI€HA, KOJIUYECTBO, CTOMMOCTb,
IIPOU3BOAUTENIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MpeACTaBICHHUS W aHalu3a WHOOpMaIuH,
U3BJIEKATh U UHTEPIIPETUPOBATH HH(OPMALUIO U3 TPaUKOB pEeAbHBIX POLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIIECAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

Hcnonb30BaTh HayaJlbHbIE MPEACTABICHUS O MHOXKECTBE JAEHCTBUTEIBHBIX
yucen JJIsl CPaBHEHMsI, OKPYTJIEHUSI U BbIUMCICHUM, H300paxaTh ACHCTBUTEIbHBIC
4yyciia TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpumensaTe moHATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHU, UCIIOJIb3Ysl MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KALIMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIUX M MaJIbIX YUCET C MOMOIIBIO JACCATUYHBIX
npobeii u crenieHeit uucia 10.

AuredpanvyecKue BbIPAKEHUA

[IpuMeHsATh TOHSATHE CTENEeHW C LEeJbIM TOKa3aTelieM, BbIIOJHSITh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENIEHH C LIETBIM MOKa3aTesIeM.

BBITIOTHATE TOXASCTBEHHBIE MPE0OPa30BaAHUS PAIMOHATBHBIX BRIPAKEHUN HA
OCHOBE MPaBUJI IEUCTBUN HaJ MHOTOUJICHAMH U ajre0panyecKuMu ApoOsSIMHU.

PacxitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTENU.

[TpumeHsTh npeodpa3oBaHus BEIPAXKEHHUM IJIs peICHUsI PAa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATBHON TPAKTUKH.

YpaBHeHMS U HEpaBeHCTBA

Pemate nMHENHbIE, KBaJpaTHbIE YPABHEHUS W palMOHAIbHBIE ypaBHEHUS,
CBOISILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.



[IpoBOAUTE MPOCTENIINE UCCIECTIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUecKuX MpeICTaBIeHN (YCTaHABIMBATh, UMEET
JM ypAaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHS, €CIU HMEET, TO CKOJBKO, U
nmpouee).

[lepexoauTh OT cioOBECHON (HOPMYIMPOBKU 3a7adud K €€ anreOpandecKou
MOJIEIA C TIOMOIIBK) COCTABIICHUSI YPAaBHECHUS WM CHCTEMBI YPaBHCHHIA,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4H MOJYYEHHBIA PE3yJIbTAaT.

[IprMEHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JIS CPABHEHUS, OLICHKHU, PEIIATh
JIMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh IPAPUUECKYIO
WJUTEOCTPALIMIO0 MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOyHKIUU

[loHrMaTh W UCHOJB30BaTh (PYHKIIMOHAJIbHBIE MOHSITUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAYEHMsI), ONPEACNATh 3HaUYeHHE (YHKIHUHU O 3HAYEHUIO
aprymMeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crtpoutsb rpaduku 3JieMEHTapHBIX (HYHKIIUIA BUA:

y=k/X,y=x2,y=x3,y = |X|, y = VX, OIHCBIBATE CBOICTBA YHCIOBOI (GYHKINHA
o e€ rpaduxy.

K xoHmy oOyueHus B 9 kJjacce oOydaromMiCs TIOIYyYUT CIICAYIOIIHNE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHHBATH M YHOPSAOUYNBATH PAIMOHAIBHBIE U UPPALIMOHAIBHBIC YHCIIA.

Breinonuats apudmeTnyeckue 1elCTBUS C palluOHAILHBIMUA YUCIaMU, COUeTast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UPPALMOHAIbLHBIMU
YU CJIaMHU.

Haxonuts 3Haue€HUS CTEMEHEN C LEJIBIMU IMOKA3aTEIIMU U KOPHEH, BBIYUCIISATh
3HAYCHUS YUCIIOBBIX BBIPAYKCHUI.

OKpyrJisiTh  1EUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKHUAKY PE3yjbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemiats nuHeliHbIC ¥ KBaJpaTHBIC YPABHEHUSI, YPABHEHMUS, CBOISAIIUECS K HUM,
pocTeHIme ApoOHO-paAIMOHATBHBIC YPABHEHUS.

Pemare cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISIETCS TUHECUHBIM.

Pemiath TekcTOBbIE 3ajayu  aJreOpamndeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI IBYX YPABHEHUN C JBYMSI IEPEMEHHBIMU.

[IpoBOAUTHE MPOCTEUIIINE UCCICIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUUeCKuX MpPeICTaBlIeHNH (YCTaHABIMBAThH, UMEET
JM ypAaBHEHUE WJIM CUCTEMA YPABHEHUW PELICHHUS, €CIM HUMEET, TO CKOJBKO, U
npouee).



Pemiath nuHElHBbIE HEPaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, HU300paXKaATh
pPEIICHUE HEPABCHCTB HA YUCIOBOW NPSIMOW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiate  cUCTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, H300pa)kaTb pEIICHHE CHCTEMBI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alMCHIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3IAYHBIX 3a4a4.

DOyHKIMHA

PacrosnaBath (yHKIHHM W3YYeHHBIX BHUIOB. [loKa3piBaTh CXEMAaTHUECKH

PacIoI0KEeHHE Ha KOOPAMHATHOM IIJIOCKOCTH rpadukoB GpyHKuid Buga: y = KX, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K02 GHULIMEHTOB, OMKUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth U HM300paxaTb CXEeMaTUYECKU IpaQUKHA KBAIPATUUHBIX (DYHKIIMIMA,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUHI MO UX TpaduKam.

Pacno3naBaTh KBaJpaTUuHyr0 QYHKIUIO 10 (OopMyIie, IPUBOIUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apu(hMeTHUECKYIO MU TEOMETPUUECKYIO POTPECCUU MPHU Pa3HBIX
croco0ax 3aJaHusl.

BbINONMHATE  BBIUMCIAEHHUS C UCHOJb30BaHUMEM (opMysn N-ro 4jieHa
apu(PpMETUIECKON 1 TeOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxkath 4YieHbl MOCIEI0BATEIBHOCTH TOYKAMU HA KOOPJAWHATHOM
MJIOCKOCTH.

Pemate 3amauM, CBS3aHHBIE C YHCIOBBIMH IIOCJIENOBATEIBHOCTSIMHU, B TOM
qHclie 3a7aui U3 pealbHON JKU3HM (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTHH).

Cmamucmuka u 6epoamHoCmb, KOMUHAMOPUKA

Hcnonp3oBaTth  mpocTeiimye  CrnocoObl  TPENCTAaBICHUS W aHAM3a
CTaTUCTUYECKUX JAHHBIX.

Haxonuth OTHOCUTENbHYIO YaCTOTY M BEPOSATHOCTD CIIY4alHOTO COOBITHS.

Pemath KOMOWHATOpHBIE 3aJlaud HAa HAXOXKICHUE 4YHUCIAa OOBEKTOB WU
KOMOMHAIIUH.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KosauyecTBo 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypcesbl
bubnuoreka [{OK
1 ) 12 1
Hpobu it mporerTeI https://m.edsoo.ru/7f415b90
2 [TpsiMast 1 oOpaTHast MPOTMOPIUOHATEHOCTH 8 1
bubmuoreka [{OK
1 1
3 Beexetite b anrcopy 0 https://m.edsoo.ru/7f415b90
bubmuoreka [{OK
4 0% 11 1
PABHEHIA https://m.edsoo.ru/7f415b90
Koopmunats! u rpaguku 1
CBOICTBA CTEIIEHHU C HAaTypaJbHBIM ITOKA3aTCJICM 1
MHOro4seHbI 17
8 Pa3jiokeHne MHOTOWIEHOB Ha MHOKHTEIH 17 1 E‘:;ISSH/I//IrZT:;;(])_[rOU;; £41590
9 YacroTa ¥ BEpOSITHOCTh 5 1
bubmmoteka IIOK
10 I 600 4 1
ORTOPCHHE H ODOBIIEHHE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O
- 102 10 0

I[TPOTPAMME
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIACC

Kosau4yecTBo 4acoB DJIeKTPOHHbIE
HaumMmeHoBaHMe pa3iesioB H TeM nuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (ipp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bubmmoreka [IOK
! Anrebpatieckne podu 20 ! https://m.edsoo.ru/7f417af8
2 Ksanparasie kopHH 17 1
Bbubnmoreka IJOK
3 Keapatiibic ypasHeris 17 1 https://m.edsoo.ru/7f417af8
bubmunorexa LIOK
i 1
4 CHeTeMBt ypasHeHHi 20 https://m.edsoo.ru/7f417af8
bubnmoreka IJOK
1
> Oymrum 13 https://m.edsoo.ru/7f417af8
6 BepositHOCT M cTaTHCTHKA 10 1 bubmorexa [IOK
P https://m.edsoo.ru/7f417af8
7 [NoBTopenue u 0600IICHHE ) 1
OBHIEE KOJIMYECTBO YACOB I1O 102 7 0

ITPOTPAMME



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

9 KUIIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bu6nmmoreka [IOK
1
! Hepasetictsa 18 https://m.eds00.ru/7f419d08
bubnuoreka [IOK
2 Keanpariinaz yniuns 19 L https://m.edso00.ru/7f419d08
. bubnuorexa [IOK
4 2 2
¥ PaBHEHIS I CHCTEMBI ypaBHEHHH 6 https://m.edso0o.ru/7f419d08
Apudmerndeckas 1 reoMeTpuIecKast bubnuoreka [IOK
5) 18 1
IIOCJIEI0BATEIbHOCTH https://m.edso0o.ru/7f419d08
6 BeposTHOCTh U CTaTHCTHKA 9 1
[ToBTOpeHnue, 060061IeHNE, cCUCTEeMaTH3aus bubmmnoreka HOK
7 - 12 1
3HAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0



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




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

NInHns yyebHO-MeTOoANYECKUX KOMMIeKTOB «Cdepbl o anrebpe»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas anekrponHas mikosna https://resh.edu.ru/

Poccuiickmnit nopTan oTkpbiToro obpasosaHumsa http://www.opennet.edu.ru

MopTtan Math.ru: 6ubnnoteka, meamarteka, 0MMNNAAbI, 3a4a4M, HAYYHbIE LKO/bl, UCTOPUA

matemaTtuku http://www.math.ru
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http://www.math.ru/
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