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INOACHUTEJIbBHAS 3AIINCKA

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "AJITEBPA"

Pabouas nporpamMma mno yueOHOMY Kypcy "Aunrebpa" mns oOyuaromuxcst 7-9 kiaccoB pa3paboTaHa Ha OCHOBE
denepanbHOro rocynapcTBEHHOT0 00pa30BaTENBHOIO CTaHIAApPTa OCHOBHOTO 0O0LIEro oOpa3oBaHUsl C Y4ETOM U
COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, NPEABSIBIAEMBIX K MAaTeMaTHYECKOMY OOpa30BaHHIO, W TPaJULUI
poccuiickoro o0pa3oBaHUs, KOTOPBIE OOECIIEUNBAIOT OBIAJICHNUE KIIOUEBBIMH KOMIICTCHIMSMH, COCTABIISIONINMH
OCHOBY JUIS HEMIPEPBIBHOTO 00pa30BaHMs M CAMOPA3BUTHS, & TAKKE IIETOCTHOCTh OOIIEKYIbTYpPHOTO, THIHOCTHOTO
U TI03HABATEIbHOTO Pa3BUTHA oOydaromuxcs. B mporpamme y4reHbl Mien U mojoxeHHs KoHIenmuu pasBUTHA
MaTeMaTH4ecKoro obOpa3oBaHus B Poccuiickoit @enmepamun. B smoxy mudposod Tpanchopmammu Bcex cdep
YEJIOBEUECKON JIESTENbHOCTH HEBO3MOXHO CTaTh OOpa30BAHHBIM COBPEMEHHBIM HYeJIOBEKOM 0e3 0a30Boi
MaTeMaTHYeCKOM MMOJArOTOBKH. YK€ B IIKOJIE MaTeMaTHKa CIIY>KUT ONMOPHBIM IPEIMETOM ISl H3YyYEHUS! CMEKHBIX
JUCLUILUIMH, a T0CJe IIKOJIBl PeallbHOM HEOOXOJMMOCTBIO CTAHOBHTCS HETpEpBIBHOE 0Opa3oBaHHUE, YTO TPeOyeT
MIOJIHOLICHHOW 0a30B0i1 00111€00pa30BaTeNbHON MOITOTOBKH, B TOM YHCIIE U MaTeMaTHYECKOM.

Oro 00yCJlOBIEHO TEM, YTO B HAIIM AHU PAcTET YUCIO MNpodeccHid, CBSI3aHHBIX C HEIMOCPEICTBEHHBIM
NPUMEHEHHEM MaTeMaTHKU: U B cdepe DKOHOMHKH, U B OHM3HECce, U B TEXHOJIOTHYECKHX O0JacTsIX, M Jaxe B
ryMaHuTapHbIX cdepax. Takum oOpa3oM, Kpyr HIKOJIBHUKOB, JJISI KOTOPBIX MareMaThka MOXKET CTaTh 3HAYHMBIM
MPEMETOM, PACIIHPSIETCSL.

[TpakTrdeckass MONE3HOCTh MaTEMaTHKH OOYCIIOBJIEHa TeM, 4YTO €€ IPEeIMETOM SBIAIOTCA (DyHIaMCHTAJIbHbIC
CTPYKTYpbl HAIIeTO MHpa: IPOCTPAHCTBEHHBIE (OPMBI M KOJMYECTBEHHbIE OTHOIIEHHS OT TPOCTEHIINX,
YCBaMBAE€MBIX B HENOCPEACTBEHHOM OIBITE, N0 JIOCTATOYHO CIOXKHBIX, HEOOXOIMMBIX IJISI Pa3BUTHUS HAYYHBIX U
NPUKJIAJHBIX nei. be3 KOHKPEeTHBIX MaTeMaTH4ecKUX 3HAHUH 3aTPYAHEHO IMOHMMAaHWE MPUHIMIOB YCTPOMCTBA U
UCIIONIb30BAaHHUSI COBPEMEHHOW TEXHHMKH, BOCIPHATHE M HWHTEpIpETalus pa3HOOOpa3HON  COLMANIBHOM,
OKOHOMHYECKOH, mnonuTHdeckod uHpopmauuu, manodpdekTHBHA TOBCEJHEBHAs IpPAKTHYECKash JAEATEIbHOCTb.
Ka)KJIOMy YCJIOBCKY B CBOCH KU3HH MPUXOAUTCA BBIMOJHATDH paC‘-IéTI)I U COCTaBJIATH aJITOPUTMbI, HAXOAUTHb U
NPUMEHSTH (OPMYJIBI, BIAIETh MPAKTHYECKUMH NPUEMaMH I'€OMETPUUECKHX H3MEPEHHMH M MOCTPOSHHH, YMTAaTh
uH(popManuio, MPEACTaBICHHYIO B BUAE TaONUII, AUArPaMM M IpaMKOB, KUTh B YCIOBHSX HEOIPEACIEHHOCTH H
MOHMMAaTh BEPOSTHOCTHBIN XapakTep Cly4ailHbIX COOBITHH.

OIHOBPEMEHHO C pacIIMpeHueM cep MPUMEHEHHsI MaTeMaTHKH B COBPEMEHHOM 00IIecTBe BCE Ooitee BaXKHBIM
CTaHOBUTCSA MAaTeMaTHUYECKHUH CTHIb MBIIIICHUS, MPOSABIAIOIINICA B OMNPENCIEHHBIX YMCTBEHHBIX HaBBIKax. B
Ipolecce M3y4eHHs MAaTeMaTHKH B apceHal NMpUEMOB M METOJOB MBIIUICHHS YEIOBEKa €CTECTBEHHBIM 00pa3oM
BKJIIOYAIOTCS MHAYKIUS W JeXyKnus, o0oOIIeHWe W KOHKPETH3alWs, aHaJIN3 W CHHTE3, KIacCUPHUKALUSA H
cucreMaTn3anus, aOcTparmpoBaHue ¥ aHanorusi. OOBEKTHl MaTEeMaTHYECKUX YMO3AKIIOUCHHH, IpaBWwia WX
KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHMW3M JIOTHUECKHX IIOCTPOCHHUH, CIIOCOOCTBYIOT BBIpaOOTKE YMEHUS
q)OpMyHI/IpOBaTL, 000CHOBBIBaTh U JAO0Ka3bIBaThb CYXICHUA, TEM CaMbIM pPAa3BUBAIOT JIOTUYECKOEC MBIINUICHUE.
Be):[yluaﬂ POJIb MPUHAIJICKUT MATEMATHUKEC U B (bOpMI/IpOBaHI/II/I aHFOpHTMH‘IeCKOﬁ KOMIIOHCHTHI MBIIUJICHUS U
BOCITMTaHUH yMeHI/Iﬁ HeﬁCTBOBaTL 10 3aJIaHHBIM aJIrOpuTMaM, COBEPIICHCTBOBATH M3BECTHLIC U KOHCTPYHUPOBATH
HOBBIE. B mporecce pelienust 3a1a4 — OCHOBOM y4eOHOM JeSaTelIbHOCTH Ha YPOKax MaTeMaTUKUd — pPa3BUBAIOTCS
TaKX€ TBOpUYECCKaA U MpHUKIaJHasA CTOPOHBI MBIIIJICHUSA.

OOy4yenue MaremMaTtuke Ja€T BO3MOXKHOCTh pa3BuUBaTh y OOYYalOUMIMXCS TOYHYIO, palMOHAIBHYIO H
nH(QOpMATHUBHYIO peub, yMEHHE OTOMpaTh HanbOoJyiee MOAXOASIINE S3BIKOBBIC, CHMBOJHMYECKHE, Tpaduueckue
CpPEACTBA AJIsl BRIPAXXCHNUS CYXKIEHUH M HATJISTHOTO MX MIPEACTABIICHUS.

Heo0xoanMbIM KOMITOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAHHMH SIBISIETCSl 0OIee 3HAKOMCTBO C
METOJIaMH TO3HAHMS JEHCTBUTEIBHOCTH, NPEACTaBICHHE O NMPEAMETe W METOJaX MaTeMaTHUKH, WX OTIMYHHA OT
METOJIOB JIPYTHX €CTECTBEHHBIX U I'YMaHHUTAPHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHUSI MaTeMaTUKH! AJISl PEIIeHHs
HAayYyHBIX M TPUKIAJHBIX 3ana4d. TakuMm o0pa3oMm, MaTeMaThueckoe oOpa3oBaHHE BHOCUT CBOHW BKIJIaJ B
(dhopmupoBaHue 001Iel KyIbTyphI YETOBEKA.

I/I3yquI/Ie MaTCMaTUKN TaKXKEC CHOCO6CTByeT 3CTCTUYCCKOMY BOCIIMTAHUIO YCJIOBEKA, TOHUMAHWUIO KPACOTHI U
U3SIECTBA MAaTEMAaTHUYECKUX PACCYKIESHUN, BOCIIPUSTHIO T€OMETPUUECKUX (DOPM, YCBOSHHIO HJIEHM CHMMETPHH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "AJITEBPA"

AnreOpa sBISCTCS OJHHUM W3 OIOPHBIX KYpPCOB OCHOBHOI IIKOJBI: OHa OOCCIICYMBACT HM3YYCHUE JIPYTHX
JUCHWIUIAH, KaK CCTECTBCHHOHAyYHOI'O, TaK M TYMaHHTapHOTO IHUKJIOB, ¢€ OCBOCHHE HEOOXOIUMO IS
MPOJIOJDKCHUsT 00pa30BaHUs M B MOBCCIHEBHOW XHU3HH. Pa3BuTHE y OOYYAIONMIMXCS HAYYHBIX MPEICTABICHUU O
MPOUCXOXICHUN W CYIIHOCTH anre0panmyecKux aOcTpaknuii, cmoco0e OTpaKeHUS MAaTeMaTU4ecKOil HayKol
SIBJIEHUH U IMPOIECCOB B IPUPOAC U O6H_[eCTBe, PO MaTEMATUICCKOTO MOJCIIUPOBAHNA B HAYYHOM ITO3HAHWU U B
MPAKTHUKE CIOCOOCTBYET (HOPMHUPOBAHHMIO HAYYHOTO MHUPOBO33PEHHSI W KA4YECTB MBIIIJICHHS, HEOOXOIUMBIX IS
ajlanTalud B COBpeMEHHOM Iu(ppoBoM oOmecTBe. M3ydeHue anreOpbl eCTECTBEHHBIM 00pa3oM obecreunBaeT
Pa3BUTHEC YMEHUA Ha6H}O}IaTB, CpaBHMBATh, HaXOJIWUTh 3aKOHOMCPHOCTH, Tpe6yeT KPUTUYHOCTHU MBIIIJICHUS,
CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATH CBOM ICWCTBUSL M BBIBOABI, (POPMYITHUPOBATH YTBEPIKICHHS.
OcBoeHne Kypca anreOpbl obecreurBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHHS OOYYArOIIMXCS: OHH HCIOJB3YIOT



JEIyKTUBHbIE W HHAYKTHBHBIE DPACCY)XKICHUs, 000OIIECHME M KOHKPETH3aIlMio, aOCTparupoBaHHE W aHAJIOTHIO.
OO0yuenue anredpe MpeanoiaracT 3HaYUTEIbLHBI 00BEM CaMOCTOSATELHON JAEITETFHOCTH 00YJAIOIINXCS, TOITOMY
CaMOCTOATENHOE PEIICHUE 331ad €CTECTBECHHBIM 00pa3oM SBISIETCS pealin3aluell NesITeIbHOCTHOTO IPUHINIA
00y4YeHHS.

B crpyktype mporpamMmbl y4eOHOTO Kypca «AnredOpa» OCHOBHON IIKOJBI OCHOBHOE MECTO 3aHHMAlOT
COJIEPIKATENbHO-METOANIECKUE JIMHNN: «HHcIa W BBIYUCICHUSY; «ANreOpandecKue BBIPAKCHUS»; «YPaBHEHUS H
HepaBeHCTBa»; «DyHkim». Kaxnas U3 3TUX cojep:KaTeIbHO-METOAMUECKUX JIMHUM pa3BUBAeTCA HA MPOTSXKECHUU
TpEX JIET U3Yy4EHHUs Kypca, €CTEeCTBEHHBIM 00pa30M MeperieTasch U B3aUMOACHCTBYS C APYTMMHU ero JUHusMU. B
XOl€ H3y4YeHHS Kypca OOydarolUMCsl IPUXOMUTCSA JIOTHYECKH pPacCyXAaTh, HCIONIb30BaTh TEOPETHKO-
MHOXKECTBEHHBIH SI3bIK. B CBsI3M ¢ 3THM Ienecoo0pa3Ho BKIIOYHTH B HPOTPaMMy HEKOTOpPBIE OCHOBBI JIOTHKH,
MPOHU3BIBAIOINE BCE OCHOBHBIE pasJeibl MaTeMaTH4ecKoro o0pa3oBaHUSI U CIIOCOOCTBYIOLIME OBJAACHHIO
00y4aloIUMKCsl OCHOB YHHBEPCAJIBHOTO MaTeMaTHYeCKOTo s3bIKa. TakuM 00pa3oM, MOXKHO YTBEpXkIaTh, YTO
COJIEPKATEIBHON U CTPYKTYpHOH 0COOEHHOCTEIO Kypca «AnreOpay sIBIIIETCS €ro0 HHTETPUPOBAHHBIA XapakTep.

Conepxanne nuHUM «Unciia M BBIYMCICHUS» CIIYy’KUT OCHOBOHM JUIA JaiNbHEHIIETO W3ydYeHUS MAaTEeMAaTHKH,
CIIOCOOCTBYET pPa3BUTHIO Yy OOYyYaIOMIMXCSA JIOTHYECKOTO MBIIUICHHS, (OPMHUPOBAHUIO YMEHHUS IIOJIb30BATHCS
QITOPUTMAMHM, a TaKXKE IPHOOPETEHHIO TNPAKTUYECKMX HABBIKOB, HEOOXOJMMBIX JUIA ITOBCEIHEBHOW IXH3HHU.
Pa3BuTre TOHATHS O 4HWCIe B OCHOBHOW INKOJE CBA3aHO C PAalMOHAIBHBIMH M HPPALMOHATBHBIMU YHCIAMHU,
(hopMHpOBaHMEM NPEACTABICHUH O NEHCTBUTEIHHOM UHCIIC. 3aBEPIICHUE OCBOCHUS YHCIOBOM JIMHUU OTHECEHO K
CTapiIeMy 3BeHy 00LIero oopa3oBaHusl.

ConepkaHue OBYX anreOpandeckux JIMHUH — «Anrebpanyeckie BBIPAXEHUS» U «YPAaBHEHHS U HEPaBEHCTBA»
croco0cTByeT (POPMHUPOBAHUIO Y O0YHYAIOIIMXCS MaTEMaTHYECKOTO anmnapara, HeoOXOJUMOTo JUIsl pelleHUs 3a1a4
MaTeMaTUKH, CMEKXHBIX MPEIMETOB U MPAaKTHKO-OPUEHTUPOBAHHBIX 3a7a4. B 0CHOBHOII 1IKoJIe y4eOHbIH MaTepHa
TPYNIIUPYETCs BOKPYT PAllMOHAIBHBIX BBIpaKeHUH. AnreOpa IeMOHCTPUPYET 3HAYEHHUE MaTeMaTHKU KaK SI3bIKa IS
MIOCTPOCHHSI MaTEeMaTHIECKUX MOJIENICH, OMMCaHMs MPOLECCOB M SBICHUH pealibHOrO Mupa. B 3amaum oOyueHms
anredpe BXOIIT TaKXKe JalbHEHIee pa3sBUTHE aJrOPUTMHUYECKOTO MBIIUICHNS, HEOOXOIUMOTO, B YaCTHOCTH, JUIA
OCBOCHHMS Kypca HWH(OpPMATHKH, W OBIAJCHHE HAaBBIKAMM JIEIyKTUBHBIX paccyxiaeHuil. I[IpeoOpaszoBanue
CHMBOJIBHBIX (DOPM BHOCHT CBOH cmenuduyeckuii BKIag B pa3BUTHE BOOOPaXEHHs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUECTBY.

Coneprxanne GpyHKINOHAIBHO-TPadIECKOH IMHIN HALICJICHO HA ITOJyYEeHHUE IKOJIbHUKAMH 3HAaHUH 0 QyHKIMAX
KaK BaKHEeHIIeH MaTeMaTHYeCKOW MOJIENU IS OIIMCAHUs U UCCIIeI0BaHMA Pa3HO 00pa3HBIX MPOIIECCOB U SBJICHUN B
npupoje 1 oduiecTse. M3ydeHue 3Toro Matepraia criocoOCTBYET pa3BUTHIO Y OOYUAIOIIMXCSl YMEHHS UCTIOIb30BaTh
Ppa3IMYHbIC BBIPA3UTCIILHBIC CPEACTBA A3blKa MAaTCMATUKU — CJIOBECHBLIC, CUMBOJMYECKUC, rpa(bymecm/le, BHOCHUT
BKJIaad B q)OpMI/IpOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ 0 POJIM MAaTEMATUKH B pa3BUTHU UBWIN3alIUU U KYJIBTYPBIL.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CormacHo y4ueOHOMY IuTaHy B 7—9 Kiaccax wm3ydaercss y4eOHBIH Kypc «AnreOpa», KOTOPBIA BKIIOYACT
CJIEyIONINE OCHOBHBIE pa3JeNibl coaepXaHus: «Yucina W BEUHCICHUS», «AnreOpandeckue BBIPAKEHHS»,
«YpaBHEHUS U HEPABEHCTBa», «DyHKIUM».

VYueOHbIH MIaH Ha U3yYeHHE anreOpsl B 7—9 Kiaccax OTBOIMT HEe MeHee 3 ydeOHbBIX 4acOB B HEJEIIO B TEUCHHUE
Ka)KJIOT0 rof1a 00y4eHHsI, BCET0 3a TPH rojia o0ydeHnss — He MeHee 306 ydeOHbIX JacoB.

COJAEP KAHUE YYEBHOI'O KYPCA "AJITEBPA"

7 KJIACC

Yucia 1 BBIYHCTICHHS

PanmonaneHsbie yncna.

JpoOu OOBIKHOBEHHBIE W JIECATHYHBIC, NEPEeXoa OT OJHOi (opmbl 3amucu apobel k apyroit. Ilonsrue
PaMOHATIBHOTO YHCIIA, 3allUCh, CPABHEHUE, YIIOPSAA0UYNBAHUE PAlHOHAIBHBIX Yncell. ApupmeTndeckue IeiCTBUS ¢
panMoHAJIBHBIMY YHCIaMHU. PenieHne 3a1a4 U3 peaabHON MPAaKTUKU HA YacTH, Ha Jpo0u.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTEIEM: ONpPEEIICHNUE, IPeoOpa3oBaHNE BBIPAKEHUI HA OCHOBE OIPEACICHHS,
3anuch 0OIBIUX yucel. [IpomeHTs, 3anch MPOIICHTOB B BHE ApoOu U IpodH B BHIE MPOIEHTOB. TpH OCHOBHBIE
3a/1auyl Ha IPOLIEHTHI, PELIEHUE 3a1a4 U3 peabHON IPAKTUKY.

[IpuMeHeHHne NPU3HAKOB AEIMMOCTH, PAa3JI0XKEHUE HA MHOXKUTENIN HATypaJIbHBIX YnCell. PeabHble 3aBUCIMOCTH,
B TOM YHCJIE TIpsIMasi 1 0OpaTHast IPOIOPIIMOHAIBHOCTH.

Auare0panvecKue BbIPasKeHHA

IlepemenHble, YHCIOBOE 3HAYEHHE BBIPAKEHHUS C TNepeMeHHOM. JlomycTuMble 3HAauY€HHS [EPEMEHHBIX.
IIpencraBnenue 3aBUCUMOCTH MEXTY BEIMIUHAMH B BUje Gopmyinbl. Beraucienus mo gpopmynam. [IpeodpazoBanue



OYKBEHHBIX BBIPAQ)XCHUH, TOXKIECTBEHHO paBHBIC BBIPAXCHHS, NPABHIIA NPEOOPA3OBAHMA CYMM M TPOM3BEACHUI,
TIpaBUJIa PACKPBITHS CKOOOK M MIPUBEICHIS TOJOOHBIX CIaraeMbIX.

CBoiicTBa CTEIIEHH C HATYpaIbHBIM IIOKa3aTEIEeM.

OpHounensl u MHorowreHbl. CremeHs MHOrOWIeHa. ClOXKeHHWE, BBIUUTAHHE, YMHOXEHHE MHOTOUYICHOB.
DopMyIBl COKPAIIEHHOTO YMHOMKEHHS: KBaJIpaT CyMMBI M KBaapaT pasHocTd. Dopmyrna pa3sHOCTH KBaIpaTOB.
PaznoxeHre MHOTOYJICHOB HA MHOXHTEIIH.

YpaBHennst

VYpaBHeHHEe, KOpEeHb ypaBHEHMs, [IPaBUIla MPeoOpa3oBaHKs ypaBHEHHUS, PAaBHOCHIBLHOCTh ypaBHeHHH. JInHeliHOe
YpPaBHEHHE C OJHOM IEPEMEHHOH, 4YMCIO KOPHEH JIMHEHHOIO YpPaBHEHUS, DCEIICHUE JIMHEHHBIX YypaBHEHUM.
CocraBneHre ypaBHEHMH 0 YCJOBUIO 3ajaud. PelieHne TEKCTOBBIX 3aJad C IOMOIIbI0 ypaBHeHHUH. JIuHelHOe
yYpaBHEHHE C IBYyMs IEPEMEHHBIMHU M ero rpaduk. Cucrema OByX JHHEWHBIX YPaBHEHHH C IBYMS IEPEMCHHBIMHU.
Pemenne cucteM ypaBHEHHI criocoOoM mojCcTaHOBKHU. [IprMeps! pemeHnst TEKCTOBBIX 33a4ad C IOMOIIBIO CHCTEM
YpaBHEHHM.

Koopannatel u rpaguku. ®yHkuun

Koopaunata Toukn Ha mpsMod. UucnoBele mpoMexyTku. PaccTosHue Mexay ABYMS TOYKAMU KOOPAMHATHOU
npsimoii. IpsimoyronbHast cucrema koopauHat, ocu Ox u Oy. Abcuycca ¥ OpAMHATAa TOYKH Ha KOOPAWHATHOM
wiockocty. [Ipumepsl rpadukoB, 3aiaHHBIX (GopMmynamu. UreHue rpadukoB peanbHBIX 3aBUCHMMOCTel. [loHsTHe
¢ynkunn. Ipaduk yskumu. CpoiictBa ¢yHkumii. Jluneinas ¢ynknus, e€ rpaduk. ['padux dynkumum y= IxI.
I'pacmueckoe penieHUe TMHEHHBIX yPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KJIACC

Yucia ¥ BBIYHCICHUS

KBagpatHbiii KopeHb u3 uucia. lloHsATHE 00 HppanuoOHANBHOM ducie. JleCATHYHBIC MPHOIMKCHUS
UppanroHanbHbIX urcen. CBoiCTBa apu(METHUSCKUX KBAIPATHBIX KOPHEH M WX MPUMEHEHHE K MPeoOpa3oBaHUIO
YUCJIOBBIX BBIPAKEHHUM U BBIYKCIEHUSAM. [lelicTBUTENbHBIE YKCIIa.

Auare0panvecKue BbIPasKeHHS

KBaznpatHblil TpEXWICH; pa3io)keHHe KBaIPaTHOTO TPEXUICHA HA MHOXKHTEIH.
Anrebpanyeckas 1po06s. OCHOBHOE CBOIicTBO anreOpanmdeckoil npobu. ClokeHHWe, BBIYMTAHHE, YMHOXKEHHE,
JieTIeHne anreOpandeckux Apodei. ParrioHatbHbIe BRIpaXKECHHS M MX TIPE0Opa3oBaHue.

YpaBHeHNs 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, (hopmysia KOpHEW KBaapaTHOTO ypaBHeHUs. Teopema Buera. Pemenue ypaBHEHHH,
CBOJIAIINXCS K JIMHEHHBIM U KBafpaTHBIM. [IpocTeiimme npo6HO-paliioHaIbHBIE yPaBHEHNUS.

I'padpmueckas mHTEpHpeTanysl ypaBHEHUI C JBYMs NEPEMEHHBIMH M CHCTEM JIMHEHHBIX ypaBHEHHH C ABYMS
nepeMeHHbIMU. [IpuMepsl pelieHns: CHCTEM HENMHENHBIX YPaBHEHUH C ABYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a49 alreOpandecKuM CIIoCOOOM.

UucnoBele HepaBeHCTBA M UX cBoMcTBa. HepaBeHCTBO ¢ OJHON HepeMeHHOH. PaBHOCHMIIBHOCTH HEPABEHCTB.
JIuneitnble HepaBeHCTBA C OJHON epeMeHHOM. CHCcTeMBbI JIMHEHHBIX HEPABEHCTB C OJHON NEPEMEHHOM.

DyHKIUH

[Monsitre pynkumu. OGnacTk onpeaeneHus 1 MHOXKECTBO 3HaueHHH QyHKIMU. CriocoObl 3ajaHus QyHKIUIA.

I'paduk ¢ynkiun. YUrenue cpoiictB QyHkimu mo e€ rpaduky. [IpumMepsl rpagukoB QyHKIUH, OTpa)karomnx
peasbHbIe IPOLIECCHI.

OyHKIMM, ONUCHIBAIOIINE TNPAMYI0 U OOpaTHYI0 MpPOIMOPIMOHANBHBIE 3aBHCHUMOCTH, HUX TpaduKu.
OyHKIUH y = X%,y =X2, y:\/x, y= IxL.

I'padmueckoe penienne ypaBHEHHH 1 CUCTEM ypaBHEHHH.

9 KJIACC

Yucaa v BLIYUCTIEHUSA

PaHI/IOHaHBHHe quciia, UppanyoOHaJIbHBIC YHCJIa, KOHCYHBIC U OECKOHEYHBIE JACCATUYHBIC )IpO6I/I. MHoO)ecTBO
IIGﬁCTBPITGJ'IBHHX YHUCCII, HCﬁCTBHTCJ’[BHHC yuciIa Kak OeCKOHEYHBIE JACCATUYHBIC )1p06I/I. Bzanmuo OJHO3HAYHOC
COOTBETCTBUE MEKIAY MHOXKECTBOM J]CI\/’ICTBI/ITCJ'H)HBIX YHUCCII KOOpHHHaTHOﬁ HpﬂMOFI.

CpaBHCHI/IC ,Z[eﬁCTBI/ITCHLHLIX qucel, apI/I(l)MeTI/I‘IGCKPIC ﬂeﬁCTBHﬂ C HeﬁCTBHTCHBHBIMH qyucCJaMu.



W3mepenus, puOIMKCHNS, OIICHKH.

Pa3meps! 00bEKTOB OKPYKAIOIIETO MUPA, [UIUTEIFHOCTH MPOIIECCOB B OKPYIKAIOIIEM MHUPE.

[Ipubmmx€HHOEe 3HAYEHHE BEIMYMHBI, TOYHOCTh NpuOMIDKeHHs. OkpyrieHue uwwcen. [lpukuaka u omeHka
Pe3yIbTaTOB BEIYMCIICHUI.

YpaBHeHus U HepaBeHCTBA

YpaBHEHMS C ONHOM IIEPEMEHHOMU.

Jluneitnoe ypaBHeHue. PemeHue ypaBHeHUH, cBoImsdummMxcs K JuUHEHHbIM. KBampatHoe ypaBHeHue. Pernenue
YpaBHEHU, CBOASIIMXCS K KBaApaTHbIM. bukBaapaTHoe ypaBHeHue. [Ipumepbl pemieHUs ypaBHEHUH TpeTbed U
4eTBEPTOM CTETEHEH pa3ioKEHHEM Ha MHOXKHUTENHU. PemieHne IpoOHO-pallMOHANBHBIX YpaBHEHHH. Penienue
TEKCTOBBIX 3a/1a4 aJreOpanuecKUM METOIOM.

CucTteMsl ypaBHCHHH.

VYpaBHEHHE C ABYMS NEpeMEHHBIMH W ero rpaduk. Pemenne cucreM AByX JHWHEHHBIX YpaBHEHHH C IBYMS
NepeMEeHHbIMU. PelieHne cucteM IByX ypaBHEHHH, OJHO U3 KOTOPBIX JIMHEHWHOE, a Ipyroe — BTOPOH CTENEHHU.
I'paduaeckas HHTEpPIIPETAINS CHCTEMBI YPaBHEHUH C IBYMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 33134 aNTreOpandecKuM CIocoOoM.

Hepasencrsa

UucrioBble HEpaBEHCTBA M HX CBOWCTBA. PenieHne JIMHENHHBIX HEPaBEHCTB C OJHOM IepeMeHHOH. Pemienue
CUCTEM JIMHCHHBIX HEPAaBCHCTB C OJHOW mepeMeHHOW. KBaapaTHble HepaBeHCTBa. [ paduyeckas MHTepIpeTaIys
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs IIE€PEMEHHBIMU.

DyHKINH

KBanparnunas ¢ysknms, e€ rpaduk u coiicta. [lapaboina, KOOpAMHATEI BEPLUIMHBI TapaOoibl, OCb CAMMETPUH
mapaboIbL.
Tpadukn bynxuuit: y = kx, y=kx+b, y=k/x. Y=\x, y=x*. y = x I i ux cpoiicTra.

YucjoBble MOCJ€I0BATEIbHOCTH

OmnpeneneHue u criocoObl 3a/JaHUs YUCIOBBIX MTOCIIEA0BATEIEHOCTEH.

[lonsiTie 4YKCIOBOM IOCJIENOBATENbHOCTH. 3alaHue IOCJIENOBATEIbHOCTH PEKYPPEeHTHOH (Gopmylod U
dhopMysoii n-ro uieHa.

Apudmerryeckas 1 TeOMETpHUYECKasi IIPOrPECCHH.

Apudmernueckas U reoMerpudeckas nporpeccun. POopMysbl n-ro 4ieHa apu(METHIECKONH M reOMETPHUIECKOM
MPOTpeCcCUil, CyMMBI EPBBIX N YICHOB.

N306pakenne 4aeHOB apu(METHIECKO B TeOMETPHUUECKOI TPOTpeccHi TOUKaMH Ha KOOPAMHATHON TNIOCKOCTH.
JluHeHBIN 1 SKCIOHEHIHANBHBINA pocT. CII0KHBIE POIIEHTHI.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

OcBoenne ydeOHOTO Kypca «Ajre6pa» JODKHO oOecrneyuBaTh JOCTH)KEHHE Ha YPOBHE OCHOBHOTO OOIIETro
O6pa30BaHI/I$[ CICAYIOIUX JTAUYHOCTHBIX, METAIIPCIMCTHBIX U IPEAMETHBIX O6pa30BaTeJ'H)HBIX PE3YJIBTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIngHOCTHBIE pe3yNbTaThl OCBOCHUS MTPOTPaMMBI YIeOHOTO Kypca «ANredpay XapakTepu3yroTCs:

[aTpnoTnyeckoe BocnUTaAHHE:

MIPOSIBJICHUEM WHTEpeca K MPOIUIOMY U HACTOAIIEMY POCCHHCKOW MaTEMaTHKH, IICHHOCTHBIM OTHOIICHHEM K
JIOCTIDKEHUSIM POCCHHCKAX MAaTeMaTHKOB M POCCHHCKOW MAaTeMaTHYeCKOH IIKOJBI, K WCIIONB30BAHHUIO 3TUX
JIOCTIDKEHUH B APYTUX HayKaxX U MPUKIATHBIX cepax.

I'paknaHckoe M AYXOBHO-HPaBCTBEHHOE BOCIIUTAHMeE:

TOTOBHOCTBIO K BBINOJHEHHIO OOS3aHHOCTEW TpakJaHWHA M pealM3allid ero IpaB, MNpPEACTaBICHUEM O
MaTeMaTUYeCKHX OCHOBaxX (YHKIIMOHHUPOBAHUSI PA3JIMUHBIX CTPYKTYp, SBJCHHI, MpPOLEAYp TIPaKAaHCKOTO
obmecTBa (BBIOOPHI, OMPOCHI W TP.); TOTOBHOCTHIO K OOCYXKACHHIO OSTHYECKHX MPOOJIeM, CBS3aHHBIX C
MPaKTHYECKUM MPUMEHEHHEM NOCTHKEHHH HayKH, OCO3HAHWEM Ba)KHOCTH MOpPAJib- HO-DTHYECKHX IPUHIIMUIIOB B
JIeATeJIbHOCTH YUYE€HOTO.

Tpynosoe Bocnuranue:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHE B pELICHHM IPAKTHYECKHX 3a7a4 MaTeMaTHYeCKOM HalpaBJICHHOCTH,
OCO3HaHMEM BAXHOCTH MaTeMaTH4YeCKOro oOpa3oBaHMS Ha TPOTSDKEHWM BCEH OKM3HM JUIS  YCHEIIHOM
npodeccHoHANBHOM NeATeIbHOCTH U pa3BUTHEM HEOOXOINMBIX YMEHNUH;

OCO3HAHHBIM BHIOOPOM M HOCTPOEHHEM WHAMBUIYaJbHOW TPAeKTOPHM OOpa30BaHMs M JKU3HEHHBIX IUIAHOB C
Y9ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX ITOTPEOHOCTEH.



JcTeTHYECKOE BOCIIUTAHHUE:

CITOCOOHOCTHIO K SMOITUOHATHFHOMY M 3CTETUYECKOMY BOCTIPUATHIO MAaTEMAaTHUECKUX 0OBEKTOB, 3a]1a4, PEIICHUH,
paccyXIeHHi; yMEHUIO BUIETh MaTeMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOI'O NIO3HAHMSA:

OpHEHTAIle B MEATETHHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX MPEICTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHA YeJOBEKa, MPHPOIBI M OOIIecTBa, MOHUMAaHHEM MaTeMaTHYecKOH HayKh Kak chepsl
YEJI0BEUECKOU JIEATEIbHOCTH, ITANOB €€ pa3BUTHA U 3HAUMMOCTH JIJIsl PA3BUTHS LIUBUIIU3ALINM;

OBJIQZICHUEM SI3BIKOM MaTEMaTUKH U MaTEMaTUYECKON KyIbTypOH KaK CpeICTBOM IO3HAHUS MUPA;

OBJIaZICHUEM ITPOCTEUILIMMU HABBIKAMHU UCCIIEOBATEIbCKOM AEATEIBHOCTH.

du3uyeckoe BocnuTanue, GopMupoBaHue KyJIbTYPhI 310POBbSI U IMOLMOHAJIBHOTO 0J1aronoIyaus:

TOTOBHOCTBHIO MPHMEHATh MaTEMAaTHYCCKUE 3HAHMS B MHTEPECaX CBOCTO 3J0POBBs, BEICHHS 37I0pPOBOro odpasa
JKU3HU (37J0pOBOC MUTAHUE, COATTAHCUPOBAHHBIN PSIKUM 3aHATUH U OTABIXA, pEryNIsApHas (U3UUeCKasi aKTUBHOCTH);

c(hOpMHUPOBAHHOCTHIO HAaBBIKA peIeKcuy, IpU3HAHHEM CBOETO MpaBa Ha OMMOKY M TaKOTO K€ IpaBa JAPYroro
YeJIOBCKA.

JK0JI0rHYEeCKOe BOCIIUTAHHE:

OpHEHTAIle Ha MpPUMEHCHWE MaTeMaTHYeCKUX 3HAHWN U1 pemeHus 3a7a4 B OONAaCTH COXPaHHOCTH
OKpYXarollel cpenpl, JIaHUPOBAHUS IOCTYNKOB U OLICHKU MX BO3MOKHBIX MOCIEACTBUM ISl OKPY’KAIOLIEH cpeabl;

OCO3HAHHEM TI00aTFHOTO XapaKTepa HKOJOTHYECKUX IMPOOIeM U ITyTel MX peIIeHus.

JIMYHOCTHBIE Pe3yJbTAThl, 00ecneYnBaOIIMe AJaNTALHI0 00y4Yalolerocss K M3MeHSIIOUUMCS YCJIO0BHAM
COUMAJIBLHON U MPUPOJHON cpeabl:

TOTOBHOCTBIO K JACHCTBHUSM B YCIOBHSAX HEONIPEAEIEHHOCTH, IIOBBIIIEHHUIO YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3
MPaKTHYECKYIO JIeATENIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y OPYTHX JIFOJeH, TproOpeTaTh B COBMECTHON
JIESATEIIBHOCTY HOBBIEC 3HAHUS, HABBIKU ¥ KOMIIETEHIIUYU U3 OIIbITA JPYIHX;

HEOOXOAUMOCTBIO B (JOPMHPOBAHMU HOBBIX 3HAHUIA, B TOM YUcie (OPMYTUPOBATH UIEH, TIOHSITHUS, THIIOTE3HI 00
00beKTax W SIBICHHSX, B TOM YUCIIE PaHee He U3BECTHBIX, 0CO3HABATH Ne(UIIUTHI COOCTBEHHBIX 3HAHUI U
KOMIIETEHTHOCTEH, NJIaHUPOBATh CBOE PA3BUTHUE;

CIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIPHHUMATh CTPECCOBYIO CUTYAIIHIO KaK BBI30B,
TpeOyIOIUi KOHTpMEP, KOPPEKTHPOBATh IPUHUMAEMBbIE PELICHUS U ICHCTBHS, (OPMYINPOBATh U OLICHUBATD
PHICKH ¥ IOCNIEACTBHSA, (OPMHUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJIBTATbBI

MeranpeqMeTHble pe3yibTaThl OCBOCHHS IMPOTPaMMbl  y4eOHOTrO Kypca «Aure0dpa» XapaKkTepU3yHTCs
OBIIAJICHUEM YHUBEPCANbHLIMU ROZHAGAMEIbHBIMU OCliCIGUSIMU,

VHUBEPCATIbHBIMU KOMMYHUKAMUBHBIMU OCUCMBUSIMU U VHUBEPCANLHBIMU PESYIAMUGHBIMU OCUCMEUSIMU.

1) Yuueepcanvuvie nosnasamenwvhule oelicmeus.  obecnevusarom Gopmuposanue OA308bIX  KOSHUMUBHBIX
npoyeccog 00yyarwuxcs (0cgoenue Memoo0o8 HNOZHAHUS OKPYICAIOWe20 MUpda, NpPUMEeHeHue JO02UYECKUX,
uccre008amebCKuUx onepayull, yMeHui pabomams ¢ uhgopmayuetr).

Ba3oBble JlorHYecKHe AeiiCTBUS:

BBIBIISITH M XapaKTEPU30BaTh CYIECTBEHHbIC IPU3HAKM MaTEMAaTHYECKUX 0OBEKTOB, MOHATHH, OTHOLIEHUH
MEXAY MOHATHAMHE; (POPMYIUPOBATH ONPEICICHUS MOHATHH; YCTaHABIMBATh CYIIECTBEHHbIIH MPU3HAK
KnaccuduKanuy, OCHOBaHUs JJisi 0000IEHNsI U CPAaBHEHHS, KPUTEPHUHU NPOBOMMOTO aHAIIN3a,;

BOCIIPUHUMATh, (OPMYIIMPOBATH U PE0OPa30BBIBATH CYXK/ICHHS: YTBEPANTEIbHBIE H OTPULATENILHBIE,
€IMHUYHBIE, YACTHBIE U OOIITHE; YCIOBHBIE;

BBISBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U M IPOTHBOpEYHs B (haKTax, JaHHbBIX, HAOIIOICHUSIX U
YTBEP>KIACHUAX; NIPeAIaraTth KpUTEPUH [UIS BEISIBICHNS 3aKOHOMEPHOCTEH M IIPOTHBOPEYNii;

JIeTIaTh BHIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JISTyKTUBHBIX ¥ MHIyKTUBHBIX YMO3AKITIOUEHUH,
YMO3aKJIIOYEHHH 110 aHAJIOTHH;

pa30OupaThb J0Ka3aTesIbCTBA MATEMATHIECKNX YTBEP)KICHHUH (TIPSIMBIE ¥ OT IIPOTHBHOTO), IPOBOJIUTH
CaMOCTOSTENILHO HECJIOXKHBIE I0Ka3aTelIbCTBA MaTEMAaTHYECKUX (haKTOB, BBICTPaNBaTh apryMEHTAIUIO,
MIPUBOJMTH NIPUMEPHI K KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PacCy KICHHUS;

BBIOMpATH c1IOCO0 penieHns yueOHOH 3a1a4u (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHNUS, BRIONpATh Hanboiee
MTOJIXO/IAIITNH C YIETOM CaMOCTOSTENFHO BBIJICIIEHHBIX KPUTEPHEB).

ba3oBble Hcciie0BaTeIbCKHE NeiCTBUA:

HCIIONIb30BATh BONIPOCHI KaK UCCIIEN0BATEIbCKUI MHCTPYMEHT MO3HAaHU; (YOPMYJINPOBATH BOIIPOCHI,
(uKcHpyroLIe TPOTUBOPEUNE, NPoOIIeMY, CAMOCTOSTENILHO YCTaHABINBATh HCKOMOE 1 IaHHOE, POpMHUPOBATH
TUIIOTE3Y, apTyMEHTHPOBAThH CBOIO MO3UIIUIO, MHEHUE;



®  MPOBOJUTH MO CAMOCTOSTENHFHO COCTABICHHOMY IUIaHY HECJIOKHBIH DKCIIEPUMEHT, HEOOJIbIIOE HCCIIeJOBAHUE 10
YCTaHOBJIIEHUIO OCOOCHHOCTEH MaTeMaTHIeCKOTo 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOOH;

®  CaMOCTOSITENILHO (POPMYyTUPOBATH 000OIIEHHUS ¥ BEIBOJBI IO PE3yIbTaTaM MPOBENEHHOTO HAOIIOACHNS,
HCCIIeIOBaHMs, OIICHHBAThH JOCTOBEPHOCTH MOJYYCHHBIX Pe3yIbTaTOB, BEIBOJIOB U 0000IICHHUH;

®  [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOILIECCA, & TAKIKE BBIJBUIATH MPEIIOIOKECHHUS O €r0 Pa3BUTHH B HOBBIX
YCIOBUSIX.

Pabora c undopmanueii:

®  BBISBJIATH HEJOCTATOYHOCTD M N30BITOYHOCTH MH(POPMAINH, TAaHHBIX, HEOOXOIUMBIX [UISl PEILICHNUS 3a1a4H;

e  BBIOMPATH, AHATM3UPOBATh, CHCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIHIO Pa3IMYHBIX BHIOB U Gopm
HpeNCTaBICHUS,

e  BBIOMpaTh HOPMY NPEACTaBICHHS HHPOPMALIMN U HILTFOCTPHPOBATH PEIIacMBble 3a/1a4l CXeMaMH, IHarpaMMaMu,
WHOH rpaduKoit 1 MX KOMOMHALINSMUY;

e  OICHMBATh HAAEKHOCTh HH(OOPMAIIMY 110 KPUTEPHSM, IPEITIOKESHHBIM YUHTEIEM WIH CHOPMYIHPOBAHHBIM
CaMOCTOSTEIBHO.

2) VHueepcanvhvie KOMMYHUKamMuHwle Oelicmauss 06ecnedusarom chopmMupo8anHoCms COYUATLHBIX HABLIKOB
o00yuaowuxcs.
Oo0menue:

®  BOCIPUHHMMATH M (JOPMYJIUPOBATH CYXKICHHS B COOTBETCTBUH C YCIOBHSIMH U LIEJISIMH OOIIEHNUS; SICHO, TOYHO,
ITPaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U INCbMEHHBIX TEKCTaX, AaBaTh IIOSICHEHUS 110 XOAY
peleHns 3a1a41, KOMMEHTHPOBATh MOJTy4EHHBIH pe3ybTarT;

e B X0J€ 00CYXICHNUS 33JaBaTh BOIPOCHI 110 CYIIECTBY 00CYXKIaeMOH TEMBI, TPOOIEMBI, pelIaeMoi 3aJauH,
BBICKA3bIBaTh UJICH, HALICJICHHBIC HA IIOUCK PELICHNUS; COIIOCTABIIATh CBOU CYKICHUS C CY>KIECHUAMU APYTUX
YYaCTHHKOB JTUajIora, 00Hapy»KMBaTh Pa3IM4yKe U CXOJCTBO MO3UIMIA; B KOPPEKTHOI hopme hopMyaHpoBaTh
PpasHOIJIaCcHsl, CBOU BO3PaXKECHU;

®  IIPEICTAaBJIATH PE3YJIbTAThl PEIICHUS 3a]a4l, IKCIIEPUMEHTA, UCCIEA0BAaHUs, IIPOEKTA; CAMOCTOSTEIILHO
BBIOMpaTh opMaT BBICTYILICHHUS ¢ YYETOM 3a/1au MPE3CHTALUN U OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTBo:

®  [IOHMMAaTbh U UCIIOJIL30BATh IIPEUMYILECTBA KOMaHIHOW 1 MHINBHUIYAIbHON paOOTHI IPH PEIIEHUN YIeOHBIX
MaTeMaTHYeCKUX 3ajad;

e  TIPHUHMMATH LIEJIb COBMECTHOH JIeATeIbHOCTH, TNIAHMPOBATh OPTAHM3AIINI0 COBMECTHOM paboThI, pacipenensiTh
BHBI paboT, JOrOBapUBATHCS, 00CYXAATh MPOLECC U Pe3yIbTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKUX JIFO/IEH;

®  y4acTBOBAaTh B IPYHIOBBIX (popmax paboThl (00CYykIEeHH, 0OMEH MHEHUSIMHU, MO3TOBBIE IITYPMEBI U JP.);

®  BBIIOJHATH CBOIO YaCTh pabOTHI M KOOPAWHUPOBATH CBOU ACUCTBHS C APYTMMH YJICHAMHU KOMAaHIBI;

®  OIEHMBATh KAYECTBO CBOETO BKJIa/Ia B OOIIMIT MPOIYKT 110 KPUTEPHUSIM, CHOPMYITHPOBAHHBIM yJaCTHUKAMHU
B3aUMO/ICHCTBUSL.

3) Vnusepcanvhvie pecynamuenuie Oeticmeus obecnequsaom @GOopMuposaniue CMuICI08blX YCIMAHOBOK U
JICUZHEHHBIX HABLIKOG IUYHOCIU.

Camoopranuzaums:

CaMOCTOSTENIFHO COCTaBJIATh IUIAH, AITOPUTM PEIICHHs 3a7a4yd (MM €ro 4acTh), BBIOMPATh CHOCOO pELIeHus ¢
y4€TOM MMEIOIINXCSl PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH BAPHAHTEHI
pelIeHwmid ¢ y46TOM HOBOI HH(pOpMAIIHH.

CaMOKOHTPOJIb:

®  BIQJIETh CIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJIS TPOIEcCca U pe3ybTaTa pelIeHUs] MaTeMaTHIeCKOH 3a1a9u;

®  MpeaBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPH PELIEHNH 3a/1a4l, BHOCUTh KOPPEKTHUBBI B
JIeATeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAlICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

®  OIICHMBATh COOTBETCTBHE PE3yJbTaTa AESTCIHHOCTH ITOCTABJICHHOMN LIENIN U YCIOBHSAM, OOBSICHITD PHYMHEI
JOCTIDKEHHSI WIIM HETOCTH)KEHUS LIEJH, HAXOIUTh OIINOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

IMPEJIMETHBIE PE3YJIBTATbBI




OcBoenne ydeOHOTO Kypca «Anrebpa» Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS IOHKHO OOecCTeunBaTh
JOCTHXKEHHE CIIEYIOLIMX MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB:

7 KJIACC

Yucia ¥ BBIYHCIEHUS

HaxoauTte 3Ha4YeHUWs YHUCIOBBIX BBIPAXKCHUIT, NMPUMEHSATh pa3HOOOpasHble CHOCOObI M NPUEMBI BBIYHCICHUS
3HA4YEHHUH IPOOHBIX BBIPAXKEHHM, COlEpKAIINX OOBIKHOBEHHBIE U IECTUYHBIE TPOOH.

[epexoauts OT 0/1HOI (HOPMBI 3aITHCH YUCEN K APYToi (TpeoOpa3oBhIBATh IECATUUHYIO IpOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B IECATHIHYIO, B YAaCTHOCTH B OECKOHEUHYIO JIECTHIHYIO IPOOB).

CpaBHHUBATH U YIIOPSJOYUBATH PALIMOHATIBHBIC YHCIIA.

OKpyTIATH YHCTA.

BBINONHATE NPUKUIKY M OLIEHKY Pe3ylbTaTa BEIYHUCICHUH, OLICHKY 3HAYSHUH YUCIOBBIX BBIPAKEHUI.

BBIMONHATE JEHCTBUS CO CTENEHAMH ¢ HaTYpPaJbHBIMH II0OKA3aTEISMH.

[TpuMeHATh NPU3HAKH JSIMMOCTH, PAa3JI0KEHHE HA MHOKUTEIIN HATYPAJIBHbIX YHCEI.

Pemath NpakTHKO-OPUEHTHUPOBAHHBIE 3aJlayd, CBS3aHHBIE C OTHOLICHHWEM BEJIMYUH, MPOIOPIHOHAILHOCTHIO
BEJIMYMH, NPOLEHTAMH; UHTEPIPETUPOBATh PE3yJbTaThl PELICHUS 3aJad ¢ y4ETOM OTpaHMYEHUH, CBSI3aHHBIX CO
CBOMCTBAaMH pacCMaTpUBAEMBIX 0OBEKTOB.

AuaredpanyecKkue BbIPasKeHHS

Hcnonp3oBaTh anredpandecKylo TEPMUHOJIOTHIO W CHMBOJIMKY, IPUMEHATH €€ B MPOIEcCe OCBOCHUS yIeOHOTO
MaTepHana.

Haxoauts 3Ha4eHNst OyKBEHHBIX BBIPa)KCHUI MIPU 3a/IlaHHBIX 3HAUCHHUSAX NIEPEMEHHBIX.

BemonHATe TpeoOpa3oBaHMS IIETIOT0  BBIPQKEHWS B MHOTOYICH NPHUBEICHHEM IOJOOHBIX CIIAracMbIX,
PacKpBITHEM CKOOOK.

BBINONMHAT YMHOXKEHHE OJHOYJIEHAa Ha MHOTOWIEH M MHOTOY/IEHa Ha MHOTOWICH, NPUMEHATh (HOPMYIIbI
KBaJlpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcylIecTBIATh PAa3I0KEHHE MHOTOWICHOB HAa MHOXHTENIM C IIOMOIIBIO BBIHECEHHUs] 3a CKOOKHM 00uero
MHOXKUTEJSL, TPYIITUPOBKH CllaraeMbIX, IPUMEHEHHUs! POpMYJIT COKPaLIEHHOTO YMHOKEHHUSL.

[TpumensTh NpeoOpa3oBaHMs MHOTOWICHOB ISl PELICHUS DPAa3IMYHbIX 3aJady M3 MaTeMaTHUKH, CMEKHBIX
[IPEIMETOB, U3 PEAIILHOM IPAKTUKHU.

Hcrionp30BaTh CBONCTBA CTENIEHEN C HATYpPAJIbHBIMHU ITOKAa3aTeIIMK IJIS TPE0Opa30BaHMs BEIPAKCHHUH.

YpaBHeHHs 1 HepaBeHCTBA

Pemate nuHeliHbIE ypaBHEHHS ¢ OJHOW NEPEMEHHON, IPUMEHSS MIPABHUIIA NEPEX0]a OT UCXOJHOIO ypaBHEHHUS K
paBHOCUILHOMY eMy. IIpoBepsATS, SIBJIAETCS 1M YUCIIO KOPHEM ypaBHEHUS.

[MpumensTh rpaduueckue METO bl P PELICHUH JIMHEHHBIX YPAaBHEHHUH U UX CHCTEM.

[Ton6upate mpUMEPHI Map YHUCEIN, SIBISIONINXCS PEIlIeHHEeM JIMHEHHOTO YPaBHEHHS ¢ ABYMS IIEPEMEHHBIMHU.

CTtpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JIMHEHHOrO ypaBHEHMs C JBYMsI TEPEMEHHBIMH; II0JIb3YSCh
rpaduKkoM, IPUBOIUTH TIPUMEPBI PELICHHS YPaBHEHHSI.

Pemrate cuctemsl 1ByX IMHEHHBIX ypaBHEHUH C ABYMS IIEPEMEHHBIMH, B TOM YHCIIE TpaduecKu.

CocTaBisTh M pellaTh JIMHEWHOE YpaBHEHHE WM CHCTEMY JIMHEHHBIX YPaBHEHMH IO YCJIOBUIO 3ajaui,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJjaudl IIOJIy4YEHHBIH pe3ybTaT.

Koopanuatel u rpaguku. ®yHkuun

W306pakaTh Ha KOOPJMHATHON MPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpPAMHATAM, Jy4H, OTPE3KH,
MHTEPBAJIBL; 32 MICHIBATH YHCIOBBIE IPOMEXYTKU HA anreOpandeckoM s3bIKe.

OtMeuaTh B KOODJHMHATHOW IUIOCKOCTH TOYKH IO 3aJ@aHHBIM KO OpJMHATaM; CTPOMTh TPadUKH JIMHEHHBIX
¢ynkumii. Crpouts rpaduk Gpyskunu y =1 x 1.

OmnwuceIBaTh ¢ MOMOINBIO (DYHKIIMHA W3BECTHBIE 3aBUCHMOCTH MEX/Ty BETMUMHAMH: CKOPOCTb, BPEMS, PAaCCTOSHUE;
[[eHa, KOJIMYECTBO, CTOMMOCTD; IPOU3BOJUTEIHHOCTD, BpeMs, 00bEM paboTHI.

Haxoauts 3HaueHne QyHKIMHU 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmats rpaduueckuil croco® mpencTaBieHHs M aHainu3a WHQOpMaluK; W3BJIEKAaTb W HWHTEPIPETHPOBATH
nHpopManuio u3 rpauKoB peaybHBIX MPOIECCOB U 3aBUCHMOCTEH.

8 KJIACC

Yucaa v BLIYHCTIEHUA



[TpumensITh MOHATHE apUPMETHISCKOTO KBAAPATHOTO KOPHS, HAXOAWTh KBaJpaTHBIE KOPHH, WCIOJB3YS TPHU
HEOOXOJUMOCTH KJIBKYJISATOP; BBHIMIOTHATH TPEOOpa3oBaHUs BBIPAKEHWH, COIEp)KalIMX KBajpaTHBIE KOPHH,
WCIIONIb3YSl CBOMCTBA KOPHEH.

Vcnonp30BaTh 3amucy OOMBIINX W MAJIBIX YUCET ¢ TOMOIIBIO IECATHYHBIX Apo0eit u creneHeit yucia 10.

Asredpanyeckne BbIpasKeHUsI

[TpuMeHsTh MOHATHE CTENEHU C LENBIM MOKa3aTeleM, BBIIOJHATE NPeoOpa30BaHKsl BBIPAKECHUH, COAEPIKALIUX
CTETIEHH C IIeJIBIM II0Ka3aTeNeM.

BBINONHATE TOXAECTBEHHBIE NMPEoOpa30BaHUs PallMOHAJbHBIX BBIPAXKEHUN Ha OCHOBE NpaBHJI JEHCTBUI Hafn
MHOTOWICHAMH U ajreOpandecKuMu JIpoOsIMH.

PackiianpiBaTh KBaJpaTHBIN TPEXWICH HA MHOXKUTEIIH.

ITpumensaTe mpeoOpa3oBaHMs BHIPAKCHWH IS PEMICHHS pa3IMYHBIX 337a4 M3 MAaTEMaTHKH, CMEXHBIX
MPEAMETOB, U3 PEATbHON MIPAKTHUKH.

YpaBHeHuss U HepaBeHCTBA

Pewats nuHeliHbIe, KBaJlpaTHBIE YPaBHEHHUS U PallMOHAIbHBIE YPAaBHEHUs, CBOJSIINECS K HUM, CUCTEMBI JBYX
YpaBHEHUI C ABYMS MIEPEMEHHBIMHU.

[IpoBoauTh mpocTeiliivie WCCIEeNOBAaHUS YpPaBHEHHM W CUCTEM YypaBHEHUH, B TOM YHCIE C TPUMEHEHUEM
rpaduyeckux npeacraBieHUil (ycTaHAaBIMBaTh, UMEET JIM ypPaBHEHHE WIIM CHCTEMa YpPaBHEHHH pELICHUS, €CIH
HUMEET, TO CKOJIBKO, U TIp.).

Ilepexoauts OT cIOBeCHON (HOPMYIMPOBKH 3amaud K €€ aareOpandeckod MOJIEIU C MOMOIINBI0 COCTABJICHUS
YpaBHCHHS WM CHCTEMBl YpaBHCHWIA, MHTCPIPETHPOBATH B COOTBETCTBHH C KOHTEKCTOM 3aJa4l MOJTYYCHHBIN
pe3ymbTar.

[IpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB UIS CPABHCHUS, OIICHKHU; peIIaTh JIHMHEHHBIC HEpPaBEHCTBA C OHON
MIEPEMEHHON W UX CUCTEMBI; JaBaTh I'PapUUCCKyI0 WILTIOCTPAII0 MHOXKECTBA PEUICHUH HEPAaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DyHKINH

[TonuMaTh M WCHONB30BaTh (PYHKIMOHAJIBHBIE MOHSATHS W S3bIK (TEPMHUHBI, CHMBOJIMUYECKHE O00O3HAUYCHUS);
OIIpe/IeyIATh 3HaYeHHE (DYHKIMHU 110 3HAYCHHIO apT'yMEHTa; OIPEACIIATh CBOWCTBA (DYHKIMH 110 € rpaduKy.

Crpouts rpaduku 3JIEMEHTapHBIX byHKIMi BUJA Y = kix,y=xy= X3, y=VX, y=
IxI; ommceIBaTH CBOMCTBAa YMCIOBOW (PYHKIHH IO € TpaduKy.

9 KJIACC

Yucia ¥ BBIYHCTICHUSA

CpaBHMBATh U yNOPAI0YMBATE PAIMOHAIBHBIE U HPPAIIMOHAIBHBIC YUCTA.

BrinonuaTe apupmMeTnueckue IeHCTBHS C PalIOHAIbHBIMU YHCIIAMH, COYETasl YCTHBIE U IMUCbMEHHBIE MTPUEMBI,
BBINOJIHATH BEIYHCIICHUS C HPPAIMOHAIBHBIMY YHCIAMH.

HaxoauTh 3Ha4eHUs CTENEHEH ¢ IeIbIMU TI0Ka3aTeNsIMI U KOPHEH; BEIYUCIIATH 3HAUECHHUS YNCIIOBBIX BBEIPAKEHUH.

OKpyrysiTh JNEWCTBUTENbHBIE YHCIIA, BBIMOJHATH NPHUKHUAKY pE3yJbTaTa BBIYMCICHHH, OIEHKY YHCIIOBBIX
BBIPAKEHUH.

YpaBHeHHs 1 HepaBeHCTBa

Pemrate nmHeiHHBIE W KBaApaTHbIE YPAaBHEHUS, YPaBHEHHs, CBOAALIMECS K HHM, IPOCTEHIIHe IpoOHO-
palUOHaJbHbIE YPABHEHUS.

Pemrate cuctemsl IByX JTMHEWHBIX YPAaBHEHHWH C JBYMs IEPEMEHHBIMU M CHCTEMBI JABYX ypaBHEHHH, B KOTOPBIX
OJIHO YPaBHEHUE HE SIBIISICTCS JIMHEIHBIM.

Pemrate TeKCTOBBIE 3a7ja4 aNreOpandeckuM CIOCOOOM € MOMOIIBIO COCTABICHHUS YPABHEHUS WM CUCTEMBI IBYX
YPaBHEHHH C IByMs NEPEMEHHBIMH.

IIpoBoauTs mpocTellive HCCIEJOBaHUS YPAaBHEHMH M CUCTEM YPaBHEHHWH, B TOM 4HCIE C MPUMEHEHHEM
rpaduyecKuX INpejcTaBieHUH (yCTaHaBIMBATh, UMEET JIM ypaBHEHHE WM CHUCTEMa YPaBHEHUH peIICHMS, €CIU
MMEET, TO CKOJIBKO, H TIp.).

Pematp nMHelHbIC HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA; M300pakaTh pELIEHHE HEPAaBEHCTB Ha YHCIIOBOM
HPSMOM, 3aIKCHIBATh PELIEHHUE C TOMOIIBIO CUMBOJIOB.

Pewate cucTembl JMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOLIME KBaIpAaTHOE HEPABEHCTBO;
n300paXkaTh penIeHne CHCTEMBI HEPAaBEHCTB Ha YHCIOBOM MPSIMOIA, 3aITUCHIBATh PEIICHHE C TOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUH PA3IMYHBIX 3a7ad.



DyHKUNH

PacriosHaBaTh (yHKIMHM W3Y4EHHBIX BHIOB. [lOKa3pIBaTh CXEMaTHYECKH PACIOJIOKEHHE Ha KOOPIMHATHOM
TUTOCKOCTH TpahuKOB

dymkrmit Buma: y = kx, y=kx + b, y=k/x, ya x> + bx + c ¢, y = x*, y=Vx, y = I x | B 3aBHCHMOCTH OT 3HAYCHHii
K03((PUINEHTOB;0NUCHIBATH CBOICTBA (DYHKIIUH.

CtpouTth 1 n300paxkaTh CXeMaTH4ECKH rpauKy KBapaTHYHBIX

(YHKIMH, ONMCHIBATh CBOMCTBA KBaAPAaTUYHBIX QYHKIUI O MX rpadukam.

PacriosnaBaTh KBajparnuHylo (QyHKIOHIO MO0 (hopMyJie, NPHUBOIUTH HPUMEPHl KBAaAPAaTHYHBIX (QyHKUUI H3
peanbHOH KU3HU, PU3UKH, TEOMETPUH.

ApupmMeTnyeckasi 4 reoMeTpuiecKas Mporpeccun

PacriozHaBaTh apupMETHUECKYIO U TEOMETPUIECKYIO IPOTPECCUH TIPU Pa3HbIX crloco0ax 3a1aHus.

BBIMOMHATS BBMHUCIEHUS C HCHONB30BAaHUEM (OPMYT n-TO WiICHAa apu(METHUECKOH U TE€OMETPHUYECKOI
nporpeccuif, CyMMbI EPBBIX 7 WICHOB.

N306pakaTh 4IEHBI OCIEI0BATEILHOCTH TOYKAMU HAa KOOPAWHATHOM IIOCKOCTH.

PewaTp 3aaum, CBsI3aHHBIE C YHCIOBBIMH TIOCIIEIOBATEILHOCTSME, B TOM YHCIIE 33Ja4ll U3 PealbHON XKHU3HU (C
HCTIONIb30BaHUEM KaIbKYJIATOPA, HU(PPOBEIX TEXHOIOTHH).



TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYUEHIM )

7 kjaacc

HasBanue paznena

(Temsr) OcHOBHOE coaepKaHue OcHOBHBIE BU/IbI JESITETLHOCTH 00YJaIOIINXCS
(4ncio yacoB)
Yucna u [Tonstue paLMOHaIbHOIO yrciaa. | CucreMaTu3upoBath U 00oramaTth 3HaHUA 00 OOBIKHOBEHHBIX U JIECITUYHBIX APOOsX.
BBIUUCIICHHUSL. Apudmernueckue neicrBus ¢ | CpaBHUBaTh U YyNOPAA0YMBATE APOOU, IPeoOPa30BbIBas IPH HEOOXOIUMOCTH JI€CATUYHBIE
Parnmonanbhbie pauvoHanbHBIMH  unciamMu. CpaBHeHue, | IpoOU B OOBIKHOBEHHBIC, OOBIKHOBEHHBIE B JECATUYHBIC, B YACTHOCTU B OCCKOHEUHYIO
gucna (25 4) YIOPSIOYMBAHUE PALUOHAIBHBIX YHCEN. | IeCATUYHYI JpoOb. IlpuMeHsTh pa3zHOOOpa3Hble CHOCOOBI W HPUEMBI BBIUUCICHUS

CreneHb ¢ HaTypaJbHbIM I10KA3aTEJIEM.
Pemienne OCHOBHBIX 3ajad Ha Jpobu,
IIPOLICHTBI U3  PEAIbHOW  IPAKTHKHU.
[lpu3Haku JETUMOCTH, pPAa3JIOKEHUS Ha
MHOXUTCIN HATYPAJIbHBIX YHUCCII. Peansnbie

3HaYeHUH APOOHBIX BBIPAKEHHM, COJEPKAIIUX OOBIKHOBEHHBIE W JECATUYHBIC JIPOOH:
3aMEHATh NPU HEOOXOIUMOCTH JECATHUHYIO Ip0oOb OOBIKHOBEHHOW M OOBIKHOBEHHYIO
JECATUYHOM, TPHUBOINTH BbIpakeHHE K (opme, Hambosnee ymoOHOW Ui BBIYMCICHUH,
peoOpa3oBbIBaTh APOOHBIE BBIPAKEHUSI HA YMHOXKEHHE U JIeIeHUe JECATUYHBIX Apo0el K
JEUCTBUAM C LIEIBIMU YUCTIAMH.

[IpuBoauTE yuCIOBBbIE U OYKBEHHBbIE NMPUMEPHI CTENEHH C HATypajbHBIM IOKa3aTeseM,
OOBSCHSS 3HAUEHUS OCHOBAHMSI CTENEHW M IIOKa3aTelisl CTENEHU, HaXOAUTh 3HAUYCHMUS
creneHel Buja a" (a-1000e palMoHaNIbHOE YUCIIO0, N — HATypaJIbHOE YUCIIO).

[lonumarb cMbICH 3amMCH OOJIBILIMX YUCEN C IOMOIIBIO JIECATUYHBIX Ipo0eil U cTeneHen
yucia 10, IpUMEHATh UX B PEATBHBIX CUTYaLUsAX.

[IpuMeHsTh NMpPU3HAKKU JAETUMOCTH, PA3JIOKEHHUS Ha MHOXKUTEIM HaTypalbHBIX YHCEIL.
Pemrare 3a7aun Ha 4acTu, MPOLEHTHI, MPOIOPIUH, HA HAXOXAEHUE JIpodU (IIPOIEeHTa) OT
BEJIMYMHBI U BEJIMYUHBI 110 €€ 1po0u (IpOLEHTY), 1polu (IpOIeHTa), KOTOPBIA COCTABIISET
OJlHa BenMuMHa OT Apyroi. IIpuBoauTh, pa3duparh, OLEHHMBATH DPA3JIUYHBIE PELICHUS,
3alMCHU pEelIeHMH TEeKCTOBbIX 3adad. Pacrmo3sHaBaTh U OOBSCHATH, ONUpasCh Ha
OTIpeJiesIeHus], MPSIMO MPOIOPLUOHANBHBIE U OOpaTHO MPOMOPIHOHANBHbBIE 3aBUCUMOCTH
MEX1y BEIMYMHAMU; NPUBOIUTH MPUMEPHI 3TUX 3aBUCUMOCTEH U3 PEabHOTO MHpa, U3
JIpyrux ydeOHBIX MpeAMeToB. PemiaTte MpakTUKO-OPUEHTHPOBAHHBIE 337ayd Ha JApoOH,
MIPOLIEHTHI, IPSIMYIO U OOPaTHYIO TPONOPHHUOHAILHOCTH, TPONOPIUHU

Anrebpanueckue
BbIpakeHus (27 u)

3aBucumoctH. [Ips- Mas u  obOparHas
POTIOPIMOHATILHOCTH

BykBennsie  BblpaxkeHus. I[lepeMmeHHBIE.
JlomycTuMble  3HAYCHHS  TIEPEMEHHBIX.
®opmyinel.  [IpeoOpa3oBanue OyKBEHHBIX
BBIpQXEHHUM,  pacKpelTUe  CKOOOK U
NpUBEJICHHUE MOJTOOHBIX CJIaraeMbIX.
CBolicTBa  CTENEHH C  HaTypaJlbHBIM
nokaszareiaeM. MuorouwneHsl. CroxxeHue,
BBIUUTAHNE, YMHOXXEHHE MHOTOWJIEHOB.
@opmyJibl  COKpPAIEHHOTO  YMHOXEHHS.

PaznoxxeHne MHOTOYJICHOB HA MHOKHTEIIH

Onnazery anredpanyeckoil TEPMUHOIOTHEH U CHUMBOJMKOW, MPUMEHSTH €€ B Ipolecce
OCBOEHUS y4eOHOIr0 MaTepuara.

HaxoauTe 3HaueHns OyKBEHHBIX BBIPKEHUN MPH 3aJJaHHBIX 3HAYCHUAX OYKB; BBIIOJIHSATD
BBIYUCIICHHS TI0 (popMyIiam.

BeImonHATe mpeoOpa3oBaHus LEIOro BBIPAXKEHUST B MHOTOWIEH MPUBEICHUEM MOJI00HBIX
cllaraeéMblIX, paCKpbITHEM CKOOOK.

BbIMONHATE yMHOXXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOrOWIEHa Ha MHOTOYJIEH,
MIPUMEHSTH (POPMYJIBI KBaJipaTa CyMMbI U KBaJapaTa pa3HOCTH.

OcymecTBIATh pa3IoKEeHHE MHOTOWICHOB Ha MHOXHTEIH MYTEM BBIHECEHHUS 3a CKOOKH
o0Imero  MHOXHUTENs, TpPUMEHEHHs (QOpMyJIbl  pa3sHOCTH  KBaapatoB, (opmyn
COKPAILIEHHOTO YMHOXKCHHUSL.




[IpumensaTs npeoOpa3oBaHUE MHOTOWIECHOB ISl pPEUICHUS pas3iIHyYHBIX 3a7ad U3
MAaTEMaTHUKH, CMEXHBIX IMPEIMETOB, U3 PEATbHON MPAKTUKU. 3HAKOMUTHCS C HUCTOPUEH
Pa3BUTHUA MATCMATUKU

YpaBHeHus u
HepaBeHcTBa (20 u)

VYpaBHeHue, TpaBwia  IpeodOpazoBaHUs
ypaBHEHUSI, PABHOCWJIBHOCTb YPaBHEHUH.
JIuneitnoe ypaBHEHHE c OJHOM
IIEPEMEHHOM, peuieHue JINHEMHBIX
YpaBHEHUH.

Pewenne 3a1a4 ¢ NOMOIIBIO YPaBHEHUH.
JIuneitnoe ypaBHEHHE c JIBYMsI

NEPEMEHHBIMHU U €T0 IpaduK.

Cucrema [ByX JMHEHHBIX YPaBHEHHH C
JBYMsI IEPEMEHHBIMHU.

Pemenue cucrem ypaBHeHHMH crocoOom
IIOJICTAHOBKHU M CIIOCOOOM CJI0XKEHUs

Pemarp nuHeiiHOe ypaBHEHHE C OJHOW MEpEeMEHHOM, MpUMEHss MpaBuiIa Mepexoja OT
MCXOJ/IHOTO YPAaBHEHHS K PABHOCHIBHOMY €My 00Jjiee IpOCTOTO BH/IA.

[IpoBepsiTh, sABISETCS M KOHKPETHOE YHCIO KOpHEeM ypaBHeHus. [lonOupath mpumepsl
ap YUCell, IBISIOUINXCS PELLICHUEM JINHEHHOTO YPaBHEHMSI C IBYMsI IEPEMEHHBIMU.
Ctpouth B KOOPAMHATHOM IUIOCKOCTH TIpaduK JIMHEHHOrO YpaBHEHUA C JIBYMS
MIEPEMEHHBIMHU; TIOJIB3YSICh TPAUKOM, IIPUBOJAUTH IPUMEPHI PEIICHUST yPaBHEHUSI.
Haxomuth pemieHue cucteMbl ABYX JIMHEHHBIX ypaBHEHUN C JABYMS MEpEMEHHBIMHU.
CocraBnaTh M pemiarb ypaBHEHHME WM CHCTEMY YpaBHEHUH IO YCJIOBHIO 3aJaud,
HMHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33/1a4M IMOJTYYSHHBIN pe3ynbTat

Koopaunats! u
rpaduku. OyHKIun
(24 )

Koopaunara touku Ha npsmoil. Uucnossle
IIPOMEKYTKH. PaccrosiHue Mexnay IByMs
TOYKaMH KOOpJAMUHATHOU IIPSIMOH.
IIpsMoyronbpHas cucTeMa KOOPAMHAT Ha
iockoct. [IpumMeps! rpadukoB, 3a1aHHBIX
dopmynamu. UYreHue rpaduKoB peaTbHBIX
3apucumocrteil. [lonsatue ¢pynkuuu. I'papuk
¢yukun. CpoiictBa (yHkuuid. JluneitHas
¢ynkuus. Iloctpoenue rpaduka nuHEHHON

yukun. I'paduk yHkmn y = [X|

N300paxxaTh Ha KOOPAMHATHOW MPSAMOH TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJAUHATaM, J1y4H, OTPE3KH, MHTEPBAJIbI; 3alIMChIBATH UX HA aIreOpandeckoM s3bIKe.
OTMmeyaTh B KOOPIMHATHOM IUIOCKOCTHM TOYKHM IO 3aJaHHBIM KOOpAMHATaM; CTPOUTH
rpadMKy HECJIOXKHBIX 3aBUCUMOCTEH, 3aJaHHBIX (OPMYJIaMH, B TOM YHCIE C MOMOIIBIO
U POBBIX Ta0OPATOPHIA.

[IpumensTh, wu3y4aTb NPEUMYIIECTBA, HHTEPIPETUPOBATH TrpaduuecKuit
MPEJCTABICHNS U aHaJIM3a pa3HOo0Opa3HON )KU3HEHHONW UHPOpMaLUH.
OcBauBath NOHATHE (PYHKIIUH, OBJIA1€BATh (PYHKIMOHATILHON TEPMUHOJIOTHEN.
Pacnio3HaBath JmHeHHYyI0 QyHKIUIO y = kX + b, onuchIBaTh €€ CBOMCTBA B 3aBUCIMOCTH OT
3HaueHul korp¢unuentoB k u b. Crpouts rpapuku nuHeitHONH QyHKUIMHU, QYHKIUU Yy =
x|

Hcnonb3oBath u@poBbIe pecypchl ISl TOCTPOEHUS rpapuKoB QYHKIUN U U3YUEHHS MX
CBOMCTB.

[IpuBOIMTH NpUMEPHI TMHEWHBIX 3aBUCUMOCTEN B pEaJIbHBIX Mpolieccax U SBICHUIX

croco0

IToBTOpEHME [ToBTOpEHNE OCHOBHBIX MOHATHH 1 MeTOJ0B | BbiOMpaTh, NpUMEHSATh OLEHMBATh CHOCOOBI  CPaBHEHUs YHCE, BBIYMCICHUH,

1 00001IeHNE Kypca 7 kiacca, 000011ieH1e 3HaHui peoOpa30BaHU BBIpaKEHUI, pellieHns] ypaBHEHUH.

(6 1) OcylecTBIATh CaMOKOHTPOJIb BBINOJIHAEMBIX AEMCTBUM M CaMONPOBEPKY pE3yJbTaTa
BBIUMCIICHUM, NpeoOpa3zoBaHuii, mocTpoeHui. Pemates 3amauyn U3 peanbHOW >KU3HH,
MIPUMEHITh MaTEMaTUYECKUE 3HAHUS JJIs PELIEHUs 3ajad U3 JpYrux MnpeaMeroB. Pemars
TEKCTOBBIE 33J1a4M, CPABHUBATh, BBIOMPATh CIOCOOBI pelIeHHs 3a1a4

8 kaacc

HasBanue paznena
(TeMbr) OcHoOBHOE coJiep>kaHne OCHOBHBIE BUJIBI ICATEILHOCTH 00YUAIOLTUXCS

(4ncio 4yacoB)




Yucna u
BBEIYHCJICHUS.

KBanpatHbsle KopHU
(15 q)

KBanparusiii kopenb u3 uncna. [Tonstue 06

UppanuMoHaIbHOM — uucie.  JlecaTuuyHble
OpUOIKEHUST  UpPPAIMOHATBHBIX — YHCElL.
JlelicTBUTENbHBIC qyuca. CpaBHeHUE

JeHCTBUTENBHBIX YuceNl. ApupMETHUYECKHMA
KBaJ[paTHbI KOPEHb. Y paBHEHHUE BUJIA

x? =a.

CpoiicTBa apu(METHUYECKUX KBaJpaTHBIX

@opMyJIUPOBATH OMNPEACIICHUE KBAaApPaTHOIO KOPHS U3 apuMeTUIecKoro
KBaJIpaTHOT'O KOPHSI.

[IpumenATh omepanuio M3BJICYEHUS KBAJAPATHOIO KOPHS M3 YHMCIA, HUCHOJb3YS IpPH
HEOOXOUMOCTH KaJIbKYJISATOP.

OrneHnBaTh KBapaTHBIC KOPHU IEIBIMHA YUCIIAMHU U ICCATUIHBIMU APOOSIMHU.

CpaBHUBaTh U yNOPAIOYMBATH PAllMOHAJIBHBIE M MPpaAlMOHAJIbHBIC YHCIIA, 3alMCAaHHBIE C
MMOMOIIBIO KBAaJPAaTHBIX KOPHEH.

WccnenoBaTh ypaBHEHHE X> = a, HAXOJUTh TOYHbIE M MIPHOIMKEHHBIE KOPHH TIpH a > 0.

4Hcia,

KOPHEH. [IpeoOpasoBanue  ymcnoBbIX | MccienoBaTh CBOWCTBA KBaJpaTHBIX KOPHEH, MPOBOIS YHCIOBBIE SKCIEPUMEHTHI C
BBID@KEHUI, coJepKallMX  KBaJpaTHbIE | HCIOJIb30BAHUEM KaJIbKYJIATOpA (KOMIBIOTEPA).
KOpHH Jloka3pIBaTh CBOWCTBA apHU(PMETUUECKUX KBAIPATHBIX KOPHEW; NPUMEHATh HX JUIS
npeoOpa3oBaHusl BbIpAKECHUN. BBINOMHATH MpeoOpa3oBaHMs BBIPAKEHHH, cOAepKaIlux
KBaJ[paTHbIC KOPHH. BhIpakaTh mepeMEHHBIE U3 TEOMETPUUYECKUX U (PU3NIECKUX (HOpMYII.
BorluncnsaTe 3Hau€HHs BBIPAXKEHHUH, COACpXKAILUMX KBaJApaTHbIE KOPHHU, HCIOJB3Yys INpU
HEOOXOMMOCTH KaJBKYIATOp. Vcronp30BaTh B XON€ pEIICHUS 3a/1ad dIIEMEHTapHBIC
NIPEJCTABICHUS, CBS3aHHbIE C NPUOJMKEHHBIMU 3HAYCHUSIMM BEJIMYMH. 3HAKOMHUTHCS C
HUCTOPHUEN pa3BUTUS MATEMATHKHU
Uucna u Crenenb c L(EJIbIM nokasareseM. | GopMyJIMpOBATh OIPEAEIECHUE CTENEHHU € LEIBbIM [TI0Ka3aTEIEM.
BBIYMCIICHHUS. CranpmaptHass 3anuck umcia. Pasmeps! | [IpenctaBnsaTh 3amuch OONBIIMX W MaJbIX YMCEN B CTaHIapTHOM Buje. CpaBHHUBATH YHCIIa
Crenens ¢ 1ensM 00BEKTOB  OKpy)Karoumiero Mupa  (OT | M BeTUYMHBI, 3allMCAHHBIE C UCHOJIb30BaHKueM cteneHu 10. Mcnonp3oBaTh 3amuch 4ucen B

nokazaresem (7 1)

AJIEMEHTAPHBIX YaCTHI[ JO0 KOCMHYECKUX
00BEKTOB), JIUTEIHHOCTh MPOIECCOB B
okpyxaromieM Mmupe. CBOWCTBa CTENEHU C
LEeJIbIM MTOKa3aTeIeM

CTaHJAPTHOM BHJE AJIsi BBIPAKEHUS pPa3MEpPOB OOBEKTOB, JUIMTEIBLHOCTH MHPOLECCOB B
OKPY’KaroIlleM MUPE.

®opMyIMpoBaTh, 3aMCHIBaTh B CUMBOJUYECKOW (OpME U WILIIOCTPUPOBATh IPUMEpPaAMHU
CBOMCTBA CTEIEHU C LEJIBIM [TOKA3aTEIIEM.

[IpumensTH CBOMCTBA CTENEHNU JUIsl TPEOOpa3OBaHUs BhIPAXKEHUHN, COJIEPIKALUX CTETIEHU C
LEIBIM ITOKa3aTesieM. BBINONHATE NEHCTBHUS € YMCIAMU, 3alIMCAaHHBIMU B CTaHIAPTHOM
BUJIE (YMHOXKEHUE, JIeJIeHHEe, BO3BEJICHUE B CTENIEHb)

AnreOpanueckue KBanmparueiit  Tpéxunen.  Pasmoxkenue | Pacmo3HaBaTh KBaJpaTHBIA TPEXUJICH, YCTAaHABIMBATh BO3ZMOXXKHOCTH €T0 Pa3liOKEHHUs Ha
BBIPAXKCHUS. KBaaApaTHOI'O TpéXquHa Ha MHO>KHUTCIIN MHOXUTCIIN. PaCKHa)II)IBaTI) Ha MHOXXHUTECJIN KBaJIpaTHBIﬁ TpéX‘IJ’IeH C HCOTpHULATCIbHBIM
KBanpatusrit TUCKPUMHHAHTOM
TpéxuieH (5 v)
AnreOpanueckue AnrebOpanueckass  npoOb.  [lomycTumble | 3amuchiBaTh  anreOpanyeckue  BbIpaxkeHHs. Haxoaute  o0nacTe  ompeaeneHus
BBIPpAXKXCHUS. 3HAYCHUA NEPEMEHHBIX, BXOOAINX B | pallMOHAJIbHOI'O BBIPAXKCHU .
AnreOpanueckas anreOpandeckue BbIpakeHUs. OCHOBHOE | BBIONHSATH YMCIIOBBIE TMOACTAHOBKA M BBIYHUCIATH 3HAYEHHE JIPOOM, B TOM YHUCIE C
po6s (15 ) CBOMCTBO anreOpanveckoi JIpOOH. | MOMOIIBIO KAJIBKYJISATOPA.
Cokparienue npoobeit. Crnoxenue, | DopMmynupoBaTh OCHOBHOE CBONCTBO aireOpanueckoil ApoOW W TPUMEHATH €ro JJis
BBIYMTAaHUE, YMHOXKEHHE M  JeJeHHE | mpeoOpa3oBaHus IpoOeid. BBITOMHATE AEUCTBUS ¢ areOpandecKuMu Apo0siMHu.

anreOpanyeckux apobeii. [Ipeobpa3zoBanue
BBIPDXCHUH, COAEpKaluX ainredpandeckne
npobu

[TpumeHnsaTH Ipeodpa3zoBaHUs BEIPAXKEHUH I pelIeHus 3aay.
Bripaxkate mepemenHbie u3 QopMyn (HUBHYECKUX, TEOMETPHYECKUX, OMHUCHIBAIOIINX
OBITOBBIC CUTYAIUH)




YpaBHeHus U
HEpPaBEHCTBA.
KBanpatHsie
ypaBHeHus (15 )

KsanpatHoe YpaBHEHHUE. Henonnoe
KBaJpaTHOE ypaBHeHHE. DopMyna KOpHeEu
KBaJpaTHOro ypaBHeHusa. Teopema Buera.

Pemienne  ypaBHEHMI, CBOASIIMXCA K
KBaJJPaTHBIM. [Ipocreiimme apoOHO-
palMoHanbHble  ypaBHeHus.  Pemienue

TEKCTOBBIX 3aJ]a4 C MOMOIIBIO KBaJIPaTHBIX
ypaBHEHU U

Pacnio3HaBaTh KBajJpaTHbIC YpaBHEHHUS. 3amuchiBaTh (HOpMylly KOpHEH KBaJpaTHOTO
YPAaBHEHHUs; pellaTh KBaJpaTHbICE YPaBHEHHsA — IIOJNHbIE M HemoiHsle. IIpoBonnts
IIPOCTEUIINE UCCIIEOBAHUs KBAJpPaTHBIX ypaBHEHUU. Pemats ypaBHEHHs, CBOAAIIMECS K
KBaJIpaTHbIM, C IOMOILBIO IPE0OpPa30BaAHUIN U 3aMEHON IIEPEMEHHOI.

Habnronate ¥ aHaMM3UPOBATh CBSA3b MEXIY KOPHSAMH U KOd(D(UIIMEHTaMH KBaJIpaTHOTO
ypaBHeHus. DopmynupoBaTh TeopeMy Buera, a Takxke oOpaTHyrO TeopeMy, IPUMEHSTbH
9TH TEOPEMBI JIJIsl pELIEHMs 3a/1a4.

Pemare TekcTOBBIE 3a7aud anreOpanvyeckuM CIOCOOOM: HEPeXOAUTh OT CIIOBECHOM
(GOpMYIMPOBKH yCIOBUSA 33Jaydl K anreOpanveckoil Mojenu MyTéM COCTaBICHHS
YPaBHEHHUS; peularb COCTaBJICHHOE YPaBHEHME; MHTEPIPETUPOBATH  pPE3yNbTar.
3HAKOMMTHCSI C UCTOPUEN pa3BUTHS alIreOpbl

YpaBHeHus u
HEPaBEHCTBA.
Cucremsl ypaBHe-
Huit (13 u)

JIuneitnoe YpaBHEHHE c JIBYMs
[IEPEMEHHBIMH, €ro TrpadukK, MPUMEPHI
pelIeHUsT YpPaBHEHMII B LEJBIX YHCIAX.
Pemienne  cucrem  IByX — JIMHEWHBIX
YPaBHEHHH C  JIByMS  II€PEMEHHBIMH.
IIpumepsl pelIeHHs] CHCTEM HEJIMHEWHBIX
YPaBHEHHH C  JByMSA  II€PEMEHHBIMH.
['padmueckas nHTEpHpeTanuss YpaBHEHUsS C
JIBYMs IIEPEMEHHBIMU U CUCTEM YpaBHEHUH

c IByMsI IIEPEMEHHBIMU. Pemenne
TEKCTOBBIX 3aJay C [OMOIIBID CHUCTEM
ypaBHEHUU

Pacnio3HaBaTh JMHEWHBIE YpaBHEHUS ¢ JByMs HepeMeHHbIMH. CTpouTh Tpaduku
JUHEMHBIX YpPaBHEHMHM, B TOM 4MCJIE UCHOIb3YS LUPpOBbIE pecypcebl. PasnuuaTth
IapajuIeJIbHbIE U IIEPECEKAIOLIUECS MPsAMBIE N0 UX ypaBHEHHUAM. Pemarts cuctemsl ABYX
JIMHEHHBIX YPaBHEHHUW C JABYMs IIEPEMEHHBIMHU IIOJCTAHOBKOM M CIlIOKeHHeM. Pemats
IIPOCTEHIINE CHUCTEMBI, B KOTOPBIX OJHO M3 YPAaBHEHMM HE SBIACTCS JIMHEHHBIM.
[TpuBoAMTH TpadUUECKyIO HHTEPIIPETAINIO PEIICHUS] YPABHEHUS C IBYMS ITEPEMEHHBIMU H
CHCTEM YpaBHEHHUH C JIByMsl I€pEeMEHHBIMU. PemaTh TEKCTOBBIE 33a4M aIre0pandyeckuMm
crocobom

YpaBHeHus U
HEPaBEHCTBA.
Hepasenctna (12 u)

YucnoBbie HEpaBCHCTBA HU HUX CBONCTBA.

HepaBencTBO ¢ OOHOM  NEpEMEHHOM.
JInnelinble HEpPaBEHCTBA c OJIHOH
nepeMeHHoil u wux pemeHue. CHUCTEMBbI
JMHENHBIX HEPABEHCTB c OJTHOM

nepeMeHHoi u ux pemierue. M3o0paxeHune
pellleHus] JIMHEHHOrO HEPAaBEHCTBA U HX
CHCTEM Ha YHMCIIOBOM NPSIMOM

DopMynMpOBaTH CBOMCTBA YUCIIOBBIX HEPABEHCTB, WILIIOCTPUPOBATh UX HA KOOPAMHATHOU
MPsIMOM, J10Ka3bIBaTh anredopandecku. [IpuMeHsTh CBONCTBA HEPABEHCTB B XOJ€ PELLIECHUs
3amay. PemaTh JMHENHBbIE HEPAaBEHCTBA C OJHOM NEPEMEHHOM, M300pakaTh pellieHHue
HEpaBEHCTBA HA YMCIIOBOM MpsiMol. PemaTh crucTeMbl IMHEWHBIX HEPaBEHCTB, N300pakaTh
pELIEHNE CUCTEMBI HEPABEHCTB HA YUCIOBOU NPSAMOU

OyHKIUN.
OCHOBHBIE TOHATHUSA

(5 1)

[Tonsitre Qynkuuu. O6NacTh ompeseneHus

U MHOXECTBO  3HAYCHHH  (PYHKIUH.
Crioco6b1  3amanust  ¢yHkuuii. ['paduk
¢byuknuu.  CpoifctBa  QyHKUMH, — HX

otoOpakeHHe Ha rpaduke

Hcnonb3oBath (QYHKIMOHATBEHYIO TEPMHUHOJOTHIO W CHUMBOJUKY. BBIYHCIATH 3HAYCHUS
¢dbyHKIUH, 3a1aHHBIX GopMysiaMu (TIpU HEOOXOJUMOCTH UCTIOIB30BaTh KaIbKYJISATOP);
COCTaBIATh TaONMUIbl 3HaYeHWH ¢QyHKIUU. CTpPOUTh MO TOoukKaM Tpaduku (GYHKIIHM.
OmnuceiBaTh CBOMCTBA (PYHKIIMM HA OCHOBE €€ TpauiecKoro TMpeaCTaBICHHS.
Hcnonb3oBarh (yHKIIMOHATHHYIO TEPMUHOJIOTHIO U CHMBOJNUKY. MccienoBaTh mpumepsl
rpaduKoB, OTpaXkaloOIIUX pealbHble TMporecchl U sBiaeHUs. [IpuBonuUTH mpUMEpPHI
MPOLECCOB MW SIBJICHUM C 3aJaHHBIMM CBOWCTBaMH. MCIOAb30BaTh KOMIBIOTEPHBIE
MIPOrpaMMBbI JIJIsl TOCTpOeHUs rpaduKoB QYHKIIUN 1 U3yYEHHS UX CBOICTB

DyHKIUN.

YreHne U NOCTpoeHHE TpapuKoB (PYHKIHIA.

HaxoauTs ¢ nomompio rpaduka GyHKIMU 3HAUEHHE OJTHOM U3 pacCMaTpUBACMbIX BEIUYHH




YucnoBsle GyHKINN

(9 4)

IIpumepsr
OTpakarolnX
DyHKIUH,

rpaduKoB byHKUIMH,
peanbHbIe TIPOIIECCHI.
OMKCHIBAIOIINE TMPSIMYI) H
o0paTHyIO MPONOPIIMOHAIEHBIC
3aBUCHUMOCTH, uXx Tpaduku. [umepbdona.
I'paduk Gysximn y = x°. OyHKIHN ¥ =X2,
y=x’,y = Vx, y = |x| ; rpaduueckoe permerue
ypaBHEHUH U CUCTEM ypaBHEHMI

10 3HAUCHUIO APYroi. B HECIOXKHBIX caydasx BbIpaxarh (HOpMYIION 3aBUCUMOCTb MEXKIY
BenuurHaMU. ONMCHIBATh XapakTep W3MEHEHHS OJHOM BEIMYMHBI B 3aBUCHUMOCTH OT
u3MeHeHust Apyroi. PacmosnaBaTh BuABl  HM3y4yaeMblx — (QyHKiumi. IlokasbBaTh
CXEMaTHUYECKH 10JIOKEHHE HAa KOOPJUHATHON IIOCKOCTH Irpa)uKoB (YHKLIMH BUJA:

y =x2, y=x>,y = \x, y = |x|. Micrionp30BaTh (QyHKIHOHATLHO-TpadUUecKre MpeICTaBICHHIS
JUISL PEILICHUS U UCCIIEOBAHNS YPABHEHU U CUCTEM YPaBHEHHUHU.

[TpumensTh nUPOBBIE pecypehl sl MOCTPOCHUS TPAPUKOB (DYHKITHIA

[ToBTOpEHUE [ToBTOpEHNE OCHOBHBIX OHATUN U METOJIOB | BEIOMpaTh, NpPUMEHSATh, OLEHWBAThH CHOCOOBI CPaBHEHHUS 4YHUCENl, BBIYUCIICHUI,
1 00001IeHNE KypcoB 7 1 8 KiaccoB, 00001IeHne 3HaHUN | TpeoOpa30BaHM BRIPAKEHUH, PEIICHUS YPaBHEHUH.
(6 9) OcylecTBIATh CaMOKOHTPOJIb BBIIOJHSAEMBIX JACHCTBUM M CaMOIPOBEPKY pe3yJbTaTa
BBIYHCIICHUH, TPe00pa30BaHUiA, TOCTPOCHUH.
Pemate 3amaun 3 peasibHOW JKU3HU, MPUMEHATh MAaTEMAaTHUYECKUE 3HAHMS JUISI PEIICHUS
3a/1a4 U3 JIpyrux NpeMeToB.
Pemiate TekCTOBBIC 3a/1a4, CPABHUBATH, BEIOMPATH CIIOCOOBI PEIICHUS 3aa41
9 ki1acc
Ha3Banue paznena
(Temsr) OcHoBHOE cofiepkaHue OcHoOBHbIE BUBI ACSITEIBHOCTH 00Y4aIOIIUXCS
(4ucio 4acoB)
Uucna u PannonanbHble 4yMcna, uppanuoHalbHblE | Pa3BUBaTh MpeacTaBiIeHUs O YKUCIaX: OT MHOYKECTBA HaTYpaJbHBIX YHCEN A0 MHOKECTBA
BBIYHMCIICHHUS. qrcia, KOHEYHble U  OECKOHEUYHBIC | NEHCTBUTENbHBIX YHCET.
JleficTBUTENBHBIE JECATUYHBIC poowu. MHuoxecTBO | O3HaKOMUTBCS C  BO3MOYKHOCTBIO TPEICTABICHUS JACMCTBUTEIBHOTO 4YHUCIAa Kak
gucna (9 1) JNEHUCTBUTENBHBIX YHCEN; JeHCTBUTENbHbIE | 0ECKOHEYHON NECATUYHON IpOOH, MPUMEHSTh AECITUYHBIC MPUOIKEHUS PallMOHATBHBIX
yuciaa Kak  OECKOHEYHBIE JICCSITHUYHBIC | U UPPAIMOHAIBHBIX YHCET.
npoou. B3aumno onHo3HayHoe | 300pakaTh AEMCTBUTENBHBIE YWCIA TOYKAMU KOOPAWHATHOW MPSMOM. 3amuChIBATH,
COOTBETCTBUE MEXITY MHOXECTBOM | CPaBHMBATh U YMOPSIOYMUBATH JEUCTBUTEIbHBIC YWCia. BBIMOMHATH, codYeTass yCTHHIE U

JEHUCTBUTEIIPHBIX YHCEI M MHOXKECTBOM
TOYEK KOOpAMHATHOM mpsiMoi. CpaBHEHHE
JNEHCTBUTENBHBIX YHCEN, apupMETHUYECKHE
NEUCTBUS C JEHCTBUTEIHLHBIMH YHCIAMH.
[Tpubmmk€HHOE  3HA4YEHWE  BEIMYUHBI,
TOYHOCTh  mpuOmmwkeHus.  OkpyrieHue
yucen. Ilpukuaka u oLeHKa pe3yJbTaToB
BBIYHCIIEHUH

MUChMEHHBIE TPUEMBI, apu(MeTHYecCKUue IEHCTBHS C paAlMOHATBHBIMU YHCIA- MU;
HAaXOJUTh 3HAYEHHMS CTEMECHEHN C LENbIMU MOKA3aTeIsIMU U KOPHEW; BBIYMCIIATh 3HAYEHUS
YUCIIOBBIX BBIPAXKECHUU.

[TonyunTh mpencTaBieHWE O 3HAYUMOCTH JICMCTBHUTENBHBIX YHCET B IMPAKTUYECKOMN
JeSTEIbHOCTH YelIOBeKa. AHAIM3UPOBATh M J€1aTh BHIBOJBI O TOYHOCTH MPUOIHKEHUS
JIEWCTBUTEIBHOTO YKCJIA MPHU PEIICHUH 3a]1a4.

OKpyrisaTh JNEUCTBUTENbHBIE YWCIA, BBINOJHATh NPUKUIKY pe3yibTaTa BBIYMCIICHH,
OIIEHKY 3HAYEHUI YHCIIOBBIX BHIPAKECHHIA.

3HAKOMUTBCS C UCTOPHUEN pa3BUTHUSI MATEMATUKHU

YpaBHeHus u
HEPaBEHCTBA.
YpaBHeHUsI C OJTHOU
nepemeHHo (14 4)

JIuneitHoe ypaBHEHHUE. Pemenue
YPAaBHEHUH, CBOAAIIMXCA K JIMHCHHBIM.
KBangpatHoe yYpaBHEHHE. Pemenue

YPAaBHEHUHN, CBOJAIIUXCS K KBaJIPaTHBIM.

OcBauBaTh, 3alIOMUHATh U NMPUMEHITHh IpaduyecKkue METOJbl IPHU PEUICHUH YpaBHEHUH,
HCPABCHCTB U UX CUCTCM.

Pacnio3naBate menbie W apoOHbIE ypaBHeHHMs. Pemate IWHEWHBIE W KBaJpaTHBIC
yYpaBHEHMs, YpPaBHEHMs, CBOJAANIMECS K HHUM, NOPOCTEHIIHNE IpOoOHO-panoHaIbHBIC




bukBanparueie  ypaBHeHus.  IIpumepsl
peuIeHnus] YpaBHEHUN TPEThEU U YETBEPTOU
CTEIEHEH pAa3JIO)KCHUEM Ha MHOXKUTEIIN.
Pemenue JIPOOHO-PALIMOHATBHBIX
ypaBHeHUM. PemeHne TEKCTOBBIX 3ajay
anredpandeckuM MeTo10M

ypaBHeHus. [Ipemnaratb BO3MOXKHBIE CITIOCOOBI PEIIeHUsI TEKCTOBBIX 3a/1a4, 00CYKAaTh UX
U pelIaTh TEKCTOBBIE 331a4H Pa3HbIMU CIIOCOOAMH.
3HAKOMMTHCS C UCTOPUEN pa3BUTHS MAaTEMaTUKU

YpaBHeHus u
HEpPaBEHCTBA.
Cucremsbl ypaBHEHU

(14 )

JIuneitHoe YpaBHEHHUE c JIBYMsI
nepeMeHHbIMH U ero rpaguk. Cucrema
JBYX JIMHEHHBIX YypPaBHEHUH C JByM:
NEpEMEHHbIMU U €€ pemieHue. Penienue
CHUCTEM JIBYX YpaBHEHHH, OHO U3 KOTOPBIX
JUHENHOE, a JAPYyroe — BTOPOM CTEINEHH.
['paduueckass uwHTEpHpeTalvs CHUCTEMBI
YpaBHEHUH €  JABYMS  NEPEMEHHBIMH.
Pemenue TEKCTOBBIX 3a1a4
anredpandeckuM crnocodom

OcBauBaTh U IPUMEHSTH IPUEMBI PEILICHUS CUCTEMBI ABYX JUHEHHBIX YPaBHEHUN C IBYMS
IIEPEMEHHBIMU U CHUCTEMBI JBYX YPaBHEHHMI, B KOTOPBIX OJHO yYPaBHEHHE HE SIBIIACTCA
JIMHEWHBIM.

Ucnonb3oBate  (pyHKUIMOHANBHO-TpadUuecKue
HCCJICIOBAHUSI YPABHEHUH U CUCTEM.
AHanu3upoBaTh TEKCTHI 3a]1a4, peliaTh X airedpandeckuM crocoOOM: MEpeXOoIuTh OT
CIIOBECHOW (HOPMYJIMPOBKM YCJIOBHS 3aJladdl K aireOpamdeckol MOJETH IMyTEM
COCTABJICHUSI CHCTEMbl YpPAaBHEHHMI; pellaTh COCTABJICEHHYIO CUCTEMY YpaBHEHHIA;
WHTEPIPETUPOBATH PE3YJIbTAT.

3HAKOMUTBCS C UCTOPHUEN pa3BUTHUSI MATEMATUKHU

MpEaACTaBICHUA JUI pEeIICHUA u

YpaBHeHus u
HEPaBEHCTBA.
Hepasenctna (16 4)

UucioBble HEpaBEHCTBA M HX CBOMCTBA.

JInnelinbie HEpaBEHCTBA C OTHOM
nepeMeHHoil u ux peuieHue. CucTeMbl
JIMHEWHBIX HEPaBEHCTB c OJTHOM

IIEpEMEHHON M uX pemeHue. KBaaparHbie
HEpaBEHCTBAa U WX pemieHue. [ 'paduyeckas
WHTEpIpETAlsl HEPAaBEHCTB U CHUCTEM
HEPaBEHCTB C JBYMS [IEPEMEHHBIMU

Uurath, 3amnuchiBaTh, IIOHMMAaTb, WHTEPIPETHPOBATH HEPABEHCTBA; MCIOJIb30BaTh
CUMBOIIMKY ¥ TEPMUHOJOTHIO. BEIMOMHATH mpeoOpa3oBaHUsi HEPABEHCTB, HCIOIb30BATh
Ui TpeoOpa3oBaHUsl CBOMCTBA YHCIOBBIX HEpPaBEHCTB. Pacro3HaBaTh JIHHEWHBIE W
KBaJpaTHbIC HEPABEHCTBA.

Pemate nuHENHbIE HEPABEHCTBA, CUCTEMBI JINHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB,
BKJIIOYAIOIIMX KBAJpaTHOE HEPAaBEHCTBO, M pelarh MX; O0OCYXAaTh IOJyYeHHbIE
pemienusa. M3o00paxarh pelieHHEe HEpaBEHCTBA M CHCTEMbl HEPABEHCTB Ha YHUCIOBOM
IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIBI0 CUMBOJIOB.

Pematp kBagpaTHbIe HEpaBEHCTBA, UCIIOJIBb3Y Ipaduueckue npeacrapieHus. OcBauBaTh U
IIPUMEHATh HEPABCHCTBA IIPU PELICHHH pa3JIMYHBIX 3a4ad, B TOM YHUCIE IPAKTUKO-
OPHUEHTHPOBAHHBIX

Oyukuuu (16 1) KBagpatnunas Qynkuus, e€ rpaduk u | Pacmo3sHaBath Buabl M3ydaeMbIX (DYHKIHI; WIITIOCTPHUPOBATh CXEMAaTUYECKH, OOBSICHSITH
CBOICTBA. [Tapabomna, KOOPJMHATHI | PACIOJIOKEHUE HA KOOPIMHATHOM TJIOCKOCTH TpaduKOB (PyHKITUH BUIA!
BeplMHbl mapabonbl, och cuMMeTpud |y =kx,y=kx +b, y=k/x ,y=ax’, y=ax’, y = Vx, y = |X| B 3aBUCIMOCTH OT 3HaYeHUH
napabonel.  CrenmeHHble  QyHKOHH ¢ | KOO(PDUIIUEHTOB; ONMUCHIBATH X CBOMCTRBA.
HaTypaJbHBIMM TOKa3aTteasiMu 2 W 3, ux | Pacro3HaBaTh KBagpaTHUHYIO (QYHKIHIO 110 GopMyIie.
rpaduxu u cBoicTBa. ['paduku GpyHKIMIA: [IpuBonuTe mTpHUMEpHl KBaJAPAaTHUYHBIX 3aBHUCHUMOCTEM W3 pealbHOW KHU3HU, (PUUKH,
y=kx,y=kx +b, y=k/x , y=ax?, y = ax®, | reomerpuu. BeisaBnaTs 1 060011aTh 0COGEHHOCTH rpadyKa KBaJApaTUUHON (yHKIIUHU
y=x,y=[x| y=ax’+bx +c.
Crpouth M H300paxaTh CXeMaTH4YeCKU TrpaduKd KBaJpaTUYHbIX (DYHKIUH, 3a7aHHBIX
dopmynamu Buaa y = ax?, y = ax> + ¢, y =a(x +p)%, y = ax> + bx + c.
AHanM3upoBaTh U MPUMEHSATH CBOMCTBA M3YYEHHBIX (DYHKIMI AJI UX TOCTPOCHUS, B TOM
YHCJIe C OMOIIBIO IM(PPOBBIX PECYPCOB
YucnoBsle [loHsTHE YNCIIOBOI OCIENOBATEIBLHOCTH. OcBauBaTh M NMPUMEHATh MHJEKCHBbIE 0003HAYEHHUsS, CTPOUTh PEUEBHIC BHICKA3bIBAHUS C




IIOCJIEZ0BATENBHOCTH | 3aJaHUE IIOCJIEZI0BATEIBHOCTH | UCIIOJIB30BAHUEM TEPMUHOJIOIMH, CBA3aHHOM C MOHATHEM I1OCIIE0BATEIbHOCTH.
(15 q) peKyppeHTHON hopmysoit u hopmyroi AHanmM3upoBaTh GOPMYITY N-TO WICHA TOCIEIOBATEIFHOCTH WIIH PEKYPPEHTHYIO HOpMYyITy
n-ro 4wieHa. Y BBIYHCIIATH YWIEHBI IOCIIEI0BATEIBHOCTEH, 3alaHHBIX STUMU (HOPMYITaMH.
Apudmerndeckass M TreoMeTpHuecKas | YCTaHaBJIMBaTh 3aKOHOMEPHOCTb B IOCTPOEHHM IOCIEI0BATEIbHOCTH, €CJIM BBIIMCAHBI
nporpeccud.  @opMysbl  nN-r0  4WiE€HA | IEPBbIE HECKOJIBKO €€ WICHOB.
apudMeTHuecko M reomeTpuyeckoil | Pacro3sHaBaTth apu@MeTHUECKyr0 M T€OMETPUUECKYIO MPOrPECCHH NP Pa3HBIX crocobax
IIPOrPECCUil, CyMMbI IIEPBBIX N WICHOB. 3a/laHusl.
N300pakenue wieHoB apupmernueckod u | Pemate 3amaum ¢ ucnosib3oBaHueM GOpMyNn Nn-ro  4WwieHa apu@MeTHYecKod u
F€OMETPUYECKON IIPOrPECCHM TOYKAMHU HA | TEOMETPUYECKON IPOrpeCcCUii, CyMMBI IIEPBBIX N YICHOB.
KOOPAMHATHOH IIOCKOCTH. N300pakaTh 4IE€Hbl IOCIEA0BAaTEIbHOCTH TOYKAMU HAa KOOPIMHATHOW IIIOCKOCTH.
JInHEeNHBIN ¥ SKCITOHEHIIUAJIBHBIN POCT. PaccmarpuBarh puMepsl POLIECCOB U SBICHUN U3 PEAIBHON KU3HHU, WLIIOCTPUPYIOIINE
C1105KHBIE IPOLIEHTHI U3MEHEHHE B apU(PMETUYECKOH IPOrpeccuu, B TeOMETPUYECKON IPOrpeccuu; n300pakaTh
COOTBETCTBYIOIIME 3aBUCUMOCTH IPaQUUECKH.
Pemartp 3agaun, cBA3aHHBIE C YUCIIOBBIMM I1OCJIEIOBATEIBHOCTIMY, B TOM YUCIE 3a7a4d
U3 pealbHOW JKMU3HU C HMCIOJB30BaHHEM IHM(POBBIX TEXHOIOTUH (DIIEKTPOHHBIX TaOJHIIL,
rpaduuecKkoro KajabKyJasTopa W T.I.). PemaTh 3ajauu Ha CIIOKHBIE IPOLIEHTHI, B TOM
YHUCIIe 3a7a41 U3 PEeaTbHON MPAKTUKU (C UCIIOJIB30BAHUEM KAJIBKYJIATOPA).
3HAKOMHUTHCS C UCTOPUEN pa3BUTUSL MAaTEMATHKHU
[ToBTOpEHMUE, Yucna 1 BblUMCIEHUS (3amuCh, cpaBHeHUE, | OnepupoBaTh NOHSTUSIMU: MHOKECTBO, IOJAMHOXECTBO, OINEpallMM HaJ MHOXECTBAMU;
o0o01eHue, NecTBUSL C JEHCTBUTENBbHBIMU YMCJIAMH, | MCIIOJIB30BaTh TIpaduuyeckoe MpeACTaBICHHE MHOXECTB JUIsl ONHUCAHUS peabHbIX
CUCTEMAaTU3alIUs YHCIIOBasl NpsMasi; MPOLIEHTHI, OTHOLIEHUS, | MPOIIECCOB U SBJIEHWM, NpH pelIeHWH 3a7ad U3 JPYruX Y4eOHbIX MPEIMETOB.

3HaHui (18 1)

NPOTIOPIMK; OKPYTJIGHHE, TPUOIIKEHHE,
OLICHKA,  peIleHHe  TEeKCTOBBIX  3alad
apu(MeTHYECKUM CIIOCOOOM)

AKTyanu3upoBaTh TEPMHUHOJOTHMI0O M OCHOBHBIE JEHCTBUS, CBSI3aHHBIE C YHCIAMU:
HaTypaJIbHOE 4YMCJIO, IIPOCTO€ M COCTAaBHOE YMCIIA, JEIMMOCTh HAaTypalbHBIX YHUCEN,
MIPU3HAKH JIETMMOCTH, 1IeJI0€ YKCII0, MOJyJIb YHCia, OOBIKHOBEHHAs U JeCATUYHas Jpoou,
CTaHJapTHBIN BUJ YUCIIA, apu(PMEeTUUECKUN KBAIPATHBII KOPEHb.

BBINONHATE NEHCTBUSA, CPAaBHUBATh M YNOPSAAOYMBATH YNCIA, NPEICTaBISITh YUCIIA Ha
KOOPJAMHATHOW IPSAMOM, OKPYIJIATh YMCIIA; BBINOIHATh NPUKUAKY M OLEHKY pe3ysbTara
BBIYUCIICHUM.

Pemarp TexcToBble 3amaun apudmeTnyeckuM crocodoM. PemaTh mpakTHueckue 3ajgaud,
COJIepaKaIMEe MPOLEHTHI, 0, YaCTH, BBIPAXKAOLIUE 3aBUCUMOCTH: CKOPOCTb — BpeMs
— paccTosiHue, IIeHa — KOJMYECTBO — CTOMMOCTh, O00BbEM pabOThl — BpeMs —
MIPOU3BOJUTENBHOCTD TPY/IA.

Pa30bupats peanbHble )KM3HEHHBIE CUTYallud, (OPMYIMPOBATh UX HA S3bIKE MAaTeMaTHKU,
HaXOJUTh pElICHNUE, IPUMEHSI] MaTEMaTHUYECKUH anmapar, MHTEPIPETUPOBATh PE3YJIbTAT

Anrebpanueckue BBIPAYKEHUS
(mpeobpazoBaHue anreOpandecKux
BBIPAXXCHUH, JOMYCTUMBIC 3HAYCHUS)

OnepupoBarh MOHATUSMU: CTENEHb C LEJIbIM IIOKa3aTeseM, apuMeTnyecKuil KBaIpaTHbBIN
KOpeHb, MHOTOUJIEH, ajredpandeckast 1po0b, TOKAECTBO.

BbINOMHATE OCHOBHBIE EUCTBHUSA: BBIOJIHATH pacuéThl 1Mo (opMmynnam, MpeoOpa3oBbIBATH
LeInble, IpOOHO-paIllMOHAIbHBIE BBIPAXEHHUS M BBIPAKEHUS C KOPHSIMHU, PEan30BBIBATH
pa3joKeHUe MHOTOWIEHAa Ha MHOXHUTENIHW, B TOM 4YHCIIE C HCIOJIb30BaHHEM (GopMyI
Pa3HOCTH KBaJpaTOB M KBaJpaTa CyMMbl M Pa3HOCTH; HAXOAUTh JOIYCTHUMbIE 3HAUECHHUS




MEPEMEHHBIX 151 APOOHO-PAIIHOHANBHBIX BBIPAKEHH, KOPHEH.
MonennpoBaTh ¢ TOMOIIBLI0 (POPMYIT pealibHbIe MPOLIECCHI U SABJICHUS

DyHKIHUH (moctpoenue, CBOMCTBA
M3Yy4YEHHBIX hyHKIIHIA, rpadgudeckoe
peleHne ypaBHEHUH U UX CUCTEM)

OmnepupoBarh NMOHATUSAMH: (QYHKIMS, TpapuK (QYHKUUH, HYIH (QYHKIUH, TPOMEKYTKU
3HAKOIMOCTOSIHCTBA, NMPOMEKYTKH BO3pacTaHWs, yObIBaHUS, HauOOJblIee M HAaNMEHBIIEE
3Ha4YeHUs1 QYHKLIUH.

AHanu3upoBaTh, CpaBHHBaTh, OOCYKJaTh CBOWCTBA (YHKIHUH, CTPOUTH HX TI'padUKH.

OnepupoBarb MOHATHSIMU: npsamas HPOIOPLUOHAIBHOCTD, oOparHas
MPONOPIMOHAILHOCT, JMHEWHAas (QYHKIUWs, KBaaparuuHas QyHKOus, mapabora,
runepooa.

Hcnonb3oBate rpauku Ui ONpENEesIEHUs] CBOMCTB, IPOLIECCOB U 3aBUCHUMOCTEH, AJs
pelleHns 3a1a4y U3 JPYrux y4eOHbIX NMPEAMETOB U pEaJbHOM KU3HU; MOJAEIUPOBATH C
MIOMOILBIO I'PaMKOB peaibHble MPOLIECCH! U SABJICHHUSL.

Bripaxxats opmMynaMu 3aBUCUMOCTH M@Ky BETHUYNHAMH




TEMATUYECKPE IINTAHUPOBAHUE 7 KJIIACC

Ne
n/n

HaunmeHoBaHue pa3fesoB U TeM POrpaMMbl

KoauuyecTBo yacoB

BCCI' | KOHTPOJIbHBIC

NPAKTHYCCKHUC

JeKTPOHHbBIEe (I (PpPOBbIE)
o0pa3oBaTe/bHbIE pecypChbl

Paznen 1. Uncaa 1 BbIYHCIEHHS. PanuonanbHble Ynca.

1.1.

ITonsTHe padrOHaJIbHOI'O YMUCJlia

1.2.

ApudmeTndeckue AeHCTBUS C pallMOHATBHBIMH YHCIAMU.

1.3.

CpaBHeHI/Ie, yYHnopAa04MBaHue paliiOHaJIbHbBIX YUCCII.

1.4.

CreneHb ¢ HaTypaJbHBIM [TOKA3aTENIEM.

1.5.

Perienne ocHOBHBIX 33J1a4 Ha IpoOU, IPOLIEHTHI U3 PEATLHON

1.6.

HpI/IBHaKI/I JACIIMMOCTH, PA3JIOKCHHA HAd MHOXXUTCJIM HATYPAJIbHBIX

1.7.

PeanbHbIe 3aBUCUMOCTH.

1.8.

[Ipsimast u oOpaTHas MPONOPLUOHATBHOCTH

[ (L [
— O O O

o O O |1Oo

Wtoro no pazueny

[\
()]

Pa3znen 2. Anredpanyeckue BbIpasKeHHUsl.

2.1.

DyKBEHHBIE BBIPAKEHMSL.

2.2.

[lepemeHHBbIE.

2.3.

I[OHYCTI/IMBIG 3HAYCHUA NCPCMCHHBIX.

2.4.

DopMyJIBI.

2.5.

[IpeoOpazoBaHue OYKBEHHbIX BbIPAKEHHUH, paCKpbITHE CKOOOK U

2.6.

CBOIICTBA CTEIICHH C HaTypaJbHBIM IIOKA3aTCIICM.

2.7.

MHoro4JieHbI.

2.8.

CJ'IO)KGHI/Ie, BBIYUTAHUEC, YMHOXKCHNEC MHOT'OYJICHOB.

2.9.

@opMyJIbl COKPAIIEHHOTO YMHOKEHHSL.

2.10.

PasnoxeHnne MHOTOUJICHOB Ha MHOKHTEIH

ww (o [w s o= |~ |~
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Hroro mo pazueny

[\
|

Paznen 3.YpaBHeHHUs1 M HepaBeHCTBA.

3.1.

YpaBHeHHUe, MpaBuIia Mpeodpa30BaHusl YPaBHEHUS], PABHOCHUIEHOCTh

3.2.

JInHeliHOe YpaBHEHME C OJJHON HEepEMEHHON, pellcHUE JHHEWHBIX




3.3. | Pemienue 3a1a4 ¢ NOMOUIbI0 YPaBHEHHUH. 5 0 0

3.4. | JluneiiHoe ypaBHEHHUE C ABYMS IEPEMEHHBIMU U €ro rpaduk. 2 1 0

3.5.| Cucrema nBYX JIMHEHHBIX YPAaBHEHHH C IBYMS IEPEMEHHBIMHU. 4 0 0

3.6. | Perienue cucteM ypaBHEHHUH CIIOCOOOM IOACTAHOBKH M CIIOCOOOM 5 0 0

Htoro no pazueny: 20

Pa3nen 4. Koopaunartol u rpaguku. OyHKINH.

4.1. | KoopauHaTta TOUKH Ha MPSIMOH. 1 0 0

4.2. | YucnoBble MPOMEXKYTKH. 2 0 0

4.3. | PaccTosiHue MEXay JBYMS TOUKAMH KOOPAMHATHON MPSAMOA. 2 0 0

4.4. | llpsmoyroyibHas cucTeMa KOOPJAMHAT Ha MJIOCKOCTH. 2 0 0

4.5. | [Ipumepsl TpaduKoB, 3aJaHHBIX (HOpMYJIa MH. 4 0 0

4.6. | Ytenue rpaMKoOB peasibHbIX 3aBUCMOCTEIL. 2 0 0

4.7. | llonstue GyHKIUU. 1 0 0

4.8. | I'paduk dpyHKIHH. 1 0 0

4.9. | CpoiicTBa QyHKIMH. 2 0 0
4.10.| Jluneiinas GyHkuus. 2 0 0
4.11.| IlocTpoenue rpaduka TMHEHHON DYHKIIUH. 2 0 0
4.12.| 'pacduk dynkuun y = 1 XI 3 1 0

Hroro mo pazueny: 24

Pa3nen S.IloBTopeHue u 06001IEHNE.

5.1 | [ToBTOpEeHHE OCHOBHBIX MOHATUN M METOJIOB Kypca 7 KJiacca, 6 1 ‘ 0

Hroro no paszueny: 6

OBHIEE KOJIMYMECTBO YACOB I10 ITPOTPAMME 102 | 10 ‘ 0
8 KVIACC

Ne | HaumeHoBaHMe pa3eioB U T€M IMPOrPaMMbI KoJunuecTBo yacos JeKTpOHHbBIE (I (PPOBbIE)
n/n BCEr0 | KOHTPOJIbH NMpaKTH4ec oOpa3oBaTe/bHbIE PecypChl
ble padoThI KHe
padoThI

Pazgen 1. Uncaa u BpluuciaeHusi. KBaapaTHble KOPpHHA

1.1. | KBajipaTHblii KOPEHb U3 YHCIIA. 3 0 0




1.2.

[Tonsitue 00 UPpaLOHATBHOM YHCIIE.




1.3.| lecaTuaHbIe TPUOIMIKEHHUS UPPAITHOHATBHBIX YHCEI. 1

1.4.| JleiicTBUTEIbHBIC YHCIIA. 1 0 0

1.5.| CpaBHEeHUE AEHCTBUTENbHBIX YUCEI. 1 0 0

1.6. | ApudmeTnueckuii KBaJpaTHbIH KOPEHb. 1 |0 0

1.7.| YpaBHenue Buaa x2= a. 4 1 0

1.8. | CBoiicTBa apruMETHUECKUX KBAIPATHBIX KOPHEH. 1 0 0

1.9. | IIpeoOpa3oBaHue YHCIOBBIX BBIPAXKEHUH, CO AepKAIIUX KBaApaTHbIE KOPHU 2 |0 0

Wroro mo pazueny 15

Pazneu 2. Yucaa u BpiuucieHus. CTeneHs ¢ nejbIM NoKa3aTejieM

2.1.| CtemneHs ¢ 1eJIBIM ITOKa3aTeIEM. 1 0 0

2.2. | CranjiapTHasi 3aIIUCh YHCIIA. 1 |0 0

2.3. | Pa3Mepbl 00bEKTOB OKPYIKAIOIIEro MUPa (OT 3JIEMEHTAPHBIX YaCTHIL JI0 1 0 0
vocvunerruy AT ArTAD) NIUTANL HAATI MNAIACAAD D AFNUAZAINIIANM Mune

2.4.| CBoiicTBa CTENEHU C LIEJIBIM T10KA3aTeIeM 4 1 0

Htoro no pazgeny 7

Paznen 3. Anredopanueckue Boipa:kenusi. KBagparnblii Tpéxujien

3.1. | KBagpaTHblil TpEXUJIEH. 1 0 0

3.2. | PaznoxkeHne KBapaTHOro TPEXUJIEHa HA MHOKUTEIIN 1 0

HWToro no pazneny 5

Paznes 4. Anredpanyeckue BoipakeHusi. Aaredpandeckasi 1poob

4.1.| Anrebpanueckasi 1po0b. 1 0 0

4.2. | JonycTHMble 3HaYE€HHsI IEPEMEHHBIX, BXO/IIMX B aJreOpanueckue BhIpaKeHuUsl. 1 0 0

4.3.| OCHOBHOE CBOMCTBO anreOpandeckoi apoomu. 1 0 0

4.4.| CokpauteHue npo0eil. 2 10 0

4.5.| CnoxeHne, BBIYUTAHUE, YMHOKCHHE U JIETICHUE alTe0pandecKux Apo0eil. 6 |0 0

4.6. | IIpeoOpa3oBaHme BBIPAKECHUHN, COEPKALINX anredpandeckue Ipoou. 4 1 0

Htoro no pazmeny 15

Pasznen 5.YpaBHenus u HepaBeHcTBa. KBagpaTHbIe YPABHEHUS




5.1

KBanpaTHoe ypaBHEHUE.

5.2.

HemnoJsiHoe KBaJpaTHOE YpaBHECHHE.

5.3.

@dopmysa KopHel KBaJpaTHOTO YpaBHEHHUSI.

5.4.

Teopema Buera.

5.5.

PenieHne ypaBHEHUH, CBOASIIUXCS K KBAIPATHBIM.

5.6.

[Ipocreiinne ApoOHO-pallOHATbHBIEC YPABHEHHUS.

5.7.

Pemenue TeKCTOBBIX 3a/1a4 C MOMOILBIO KBaJPATHBIX YPAaBHEHUN

—_ N = DN [N

(el E il fen R Fen B Fe I Fan]

(el fer il fan B Fen B fe B [ en)

Hto

ro 10 pa3jieny:

Pa3nen 6. YpaBHeHusi 4 HepaBeHcTBAa. CucTeMbl YPABHEHUH

6.1.

JIuneliHOe ypaBHEHHUE C IBYMsI IEPEMEHHBIMH, €ro rpaduk, mMpuMepsl petieHus

6.2.

Pemenne cucrem IBYX JMHEHHBIX YPaBHEHUHN C IBYMsI IEPEMEHHBIMHU.

6.3.

[IpuMeps! penIeHns: CUCTEM HEJIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

6.4.

I'paduueckas uHTEpIpeTalUs YPaBHEHHS C TBYMS IIEPEMEHHBIMU U CUCTEM

6.5.

PenieHne TEKCTOBBIX 33/1a4 € HOMOIIBIO CUCTEM YPaBHEHHUN

W (W (D W |

il (==l el en i Fan

(=R fer il fa il el Fen

Hro

ro 110 pasaciy:
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Paznen 7.YpaBHenusi u HepaBeHcTBa. HepaBeHcTBa

7.1.

YucnoBeie HCPABCHCTBA U UX CBOMCTBA.

7.2.

HepaBeHCTBO ¢ 0JJHOM IIEPEMEHHOI.

7.3.

JIuHeliHbIE HEPaBEHCTBA C OJJHON MEPEMEHHOM U MX PEIICHUE.

7.4.

CucTeMbl IMHEHHBIX HCPABCHCTB C OJHOM HepeMeHHOﬁ 1 UX PCHICHUC.

7.5.

N300paxenue penieHus JHHEHHOTO HEPABEHCTBA M X CHCTEM Ha YMCIOBOM MpiMoi

W D | |W

el (= (== [en R fan)
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Hro

0 10 pazfeny:

Paznen 8. ®@yukuuu. OcHOBHbIE MOHSITHSA

8.1.

[Tonsitue GyHKIMH.

8.2.

OO0nacTh onpeiesieHHs 1 MHOXKECTBO 3HAYCHUH QYyHKIMH.

8.3.

Cnoco0bl 3a1aHust QYHKIUH.

8.4.

I'pacduk byHKIUH.

8.5.

CoiicTBa pyHKINH, UX
oTtoOpakeHune Ha

el L L e )
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(el fer il fer il fen B Fan)

Hto

'O I10 pa3acily.




Paznen 9. @yukunu. YuciaoBbie pyHKIMH

9.1. | Urenue u noctpoenue rpadmkoB HyHKIHUIA. 1 0 0
9.2. | [Ipumepsl rpagukoB YHKIMIA, OTpaKAIOMIKUX PealbHbIE POLECCHI. 1 0 0
9.3.| ®yHKIMM, ONKCHIBAIOIIKE MPAMYIO U 00PATHYIO MPONOPIHOHATbHbIE 3aBUCUMOCTH, 1 0 0
9.4. | l'unepbomna. 1 0 0
9.5. | I'paduk dpyukuum y = x2. 1 0 0
9.6.| dynkIMu y = X2, y = x3, 4 1 0
y=vlx, y= X ; rpaduUecKoe pereHme
YPaBHEHHI U CUCTEM YpaBHEHUMN
Htoro mo pazueny: 9
Pa3znen 10. IloBTopenne u 00001menne
10.1| [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOIOB KypcoB 7 M 8 KJ1accoB, 00001IeHNE 6 1 0
Htoro mo pazneiny: 6
OBLIEE KOJIMYECTBO YACOB I1O I[TPOT'PAMME 102 |9 0
9 KJIACC
Ne | HanmeHoBaHue pa3aejioB H TeM NPOrpaMMbI KoJsnuecTBo yacos DJIeKTPOHHBIE
n/n BCEr | KOHTPOJIb| IPaKTHYe (mndpporrie)
0 lurre cruo o0pasoBaTeabHbIC
Paznen 1. Yncaa u Boiuncjaenns. JleiicTBuTeIbHbIE YHCIA
1.1.| PannoHanbHbl€ YnCIa, HPPALlMOHAIBHBIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE JIECSITUYHBIE IPOOH. 1 0 0
1.2.| MHOXeCTBO IEeHCTBUTEILHBIX YHCEIL; 1 0 0
1.3.| B3auMHO 0/IHO3HAYHOE COOTBETCTBUE MEXK/Y MHOKECTBOM JIEHCTBUTEIBHBIX YUCEI U MHOKECTBOM 1 0 0
1.4.| CpaBHeHME IEHCTBUTEIbHBIX YUCel, apudMeTHdecKue IeHCTBUS ¢ AeHCTBUTEIbHBIMHI YHCIAMHU. 2 0 0
1.5.| [IpubnnxEHHOE 3HAYCHUE BEJIMUUHB], TOYHOCTh MPUOIHKESHHUSL. 1 0 0
1.6.| OkpyryieHue uuncel. 1 0 0
1.7.| IlpukuKa 1 OLIEHKA pE3yIbTaTOB BBIYMCICHUI. 2 1 0
Hroro o pazneny 9
Pa3gen 2.YpaBHeHHsI U HEPABEHCTBA. Y PABHEHHUS C O/IHOM NMepeMeHHOI.
2.1.| JIuneitHOE ypaBHEHHE. 0.5 |0 0




2.2.

Pewmenue ypaBHeHUH, CBOAAIINXCA K IMHENHBIM.

0.5




2.3.| KBagpatHoe ypaBHEHHE. 0 0
2.4.| Pemienue ypaBHeHUH, CBOJSIIUXCS K KBAIPATHBIM. 2 0 0
2.5.| bukBampaTHbIe ypaBHEHHS. 2 0 0
2.6.| [Ipumepsl penieHus ypaBHEHHM TPEThei U YETBEPTOM CTENEHEH Pa3IoKEHUEM Ha MHOKHUTEIIH. 2 |0 0
2.7.| Pemienne npoOHO-pallMOHAIBHBIX YPaBHEHH. 3 0 0
2.8.| PemieHne TEKCTOBBIX 33124 AJITeOpanueCcKiM METOJIOM. 3 1 0
Hroro no pazgeny 14
Pa3nen 3. YpaBHeHnus u HepaBeHcTBA. CucTeMbl YpaBHEHHI
3.1.| JluneitHOE ypaBHEHHUE C IBYMsI IEPEMEHHBIMHU U €T0 IrpaduK. 1 0 0
3.2.| Cucrema ABYX JIMHEHHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU U €€ pelLlIeHueE. 3 10 0
3.3.| Pemienue cucteM ByX YpaBHEHHH, OIHO U3 KOTOPBIX JIMHEHHOE, a IPYroe — BTOPO CTENEHH. 4 10 0
3.4.| 'pacdmueckas MHTEPIPETANUS CUCTEMbI YPABHEHUH C IBYMSI IEPEMEHHBIMH. 3 0 0
3.5.| Penienune TeKCTOBBIX 3a/1a4 aareOpandyeckKuM CriocoOOM. 3 1 0
Wtoro no pazueny 14
Pa3nen 4. YpaBHenust u HepaBeHcTBa. HepaBencTBa
4.1.| YucnoBble HEPaBEHCTBA U UX CBOICTBA. 2 10 0
4.2.| JIuneliHbIe HEPABEHCTBA C OJJHON MEPEMEHHOM U UX PELICHHUE. 3 0 0
4.3.| Cuctembl IMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHON U UX PELICHUE. 4 10 0
4.4.| KBajipaTHble HEPABEHCTBA M UX PELICHHE. 4 10 0
4.5.| I'pacduueckast MHTEpIpPETAIUS] HEPABEHCTB M CHCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMU 3 1 0
HWToro no pazneny: 16
Paznen 5. @ynknun
5.1.| KBagpatuunas ¢pyHkuus, e€ rpadyk 1 CBOUCTBA. 4 |0 0
5.2.| Ilapabomna, KOOpMHATHI BEPIIUHBI MApa00Ibl, 0Ch CHMMETPHH MapadoIbl. 4 10 0
5.3.| CrenenHble GYHKIUH C HATYpAJIbHBIMH MOKa3aTeNsiMU 2 U 3, X rpadMKH U CBOMCTBA. 4 0 0
5.4.|Tpaduku Gyskumit: y = kx, y &/, y=ax? y=ax’, y = x, 4 0
=kx+b v= X
Htoro mo pazneny: 16




Paszgen 6.YucjioBLIe mocjae0BaTeJILHOCTH

6.1.| [TonaTue ynciIOBON MOCIEIOBATEIHLHOCTH. 1 0 0
6.2.| 3agaHue Mocae1I0BaTeIbHOCTH PEKYPPEHTHON (hopMyJIol U POPMYIION n-ro 4ieHa. 2 0 0
6.3.| ApudmMeTrueckas ¥ reoOMeTpHYCSCKas POrPECCHH. 2 0 0
6.4.| @opmyIibl n-ro 4iaeHa apruPMETHUSCKON B T€OMETPUIECKOM MPOTrPEeCCHid, CYMMBI MIEPBBIX 71 YJICHOB. 3 0 0
6.5.| M300paskeHue 4ieHOB apuhMETHISCKON U T€OMETPHUYECKON MPOTPECCUid TOYKAMH Ha KOOPIMHATHOM 1 0 0
6.6.| JIuHelHbII 1 3KCIIOHEHIIMAIbHBIN POCT. 2 10 0
6.7.| C10%HBI€ TPOLIEHTHI. 4 1 0
Hroro mo pazueny: 15

Pa3nen 7.11oBTOpeHune, 00001eHHE, CHCTEMATH3alMs 3HAHUI

7.1.| YUncaa u BoIYUCIEHUS (3aTKCh, CPABHEHHUE, ICHCTBHS C JACHCTBUTEILHBIMU YUCIAMH, YKCIOBas npsmas; |6 |0 0

[NAIIAITIT ATHANIAIIG OnAnANIUEY Arnurmeune nnufATUWeNIA AIADFA: NANIANIUA TAFATADITY DaTal

7.2.| Anredpanyeckue BolpazkeHus (npeoOpa3oBaHue anredpanyeckux BbIpaKEHHM, JonycTuMble 3HaueHus)) |6 |0 0
7.3.| ®yukuuu (MoCTpoeHUE, CBOMCTBA M3YUEHHBIX DYHKIMIL; rpaguyeckoe pelieHne YpaBHeHUN 1 UX 6 1 0
HWtoro no pazneny: 18

OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 |7 0




