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AHHOTAIUA K padoueil mporpaMMe yue0HOro npeamMera MaremaTuka B 7-
9 K/1acca Ha yr/y0/ileHHOM ypOBHe.

Pabouast mporpaMma 1o MareMatvke yriyb6aéHHOTO YPOBHS /1Jisi 00yUaronuxcs 7—
9 kmaccoB pa3paboraHa Ha ocHOBe Peflepa/ibHOTO TOCYJapDCTBEHHOTO 00pa30BaTe/bHOTO
CTaHJjapTa OCHOBHOTO 00Imiero oOpa3oBaHuWs C YUETOM M COBPEMEHHBIX MHPOBBIX
TpeOOBaHMM, TIPeIBSABISEMBIX K MaTeMaTHUYeCKOMy 00pa30oBaHWIO, W  TPaJULUI
pOCCHIICKOTO  00pa3oBaHMs, KOTOpble  0O0ECIeUMBalOT  OBJIAZeHHEe  K/IFOUeBBIMU
KOMTIETeHLIUSIMHA, COCTAaB/ISIFOII[UMH  OCHOBY /I/I1  HEINpepbIBHOTO 00pa3oBaHUSI M
CaMOpa3BUTHS, a TakkKe IeJIOCTHOCTb  OOIMIEeKY/JbTYPHOIO, JIMUHOCTHOTO M
M03HABATe/ILHOTO Pa3BUTHS oOyuaroiuxcs. B paboueii mporpamme yuTeHbl HIEH H
MoJIo’KeHUsT KOHIIeMIMKM pa3BUTUS MaTeMaTHuecKoro oOpa3oBaHusi B Poccuiickoit
Depepauuu.

B snoxy umdpoBoii TpaHcopMaiiuu Bcex cdep ueoBeUeCKOW JesiTe/IbHOCTH
HEBO3MOJKHO  CTaTb  00pa3oBaHHLIM  COBpEeMEHHbIM  4YejioBeKOM 0Oe3  6a3oBoi
MaTeMaTUueCKOM TMOATOTOBKH. Y>Ke B IIIKOJIe MaTeMaTHKa C/IY>KUT OTIOPHBIM TIPeIMEeTOM
JUIsT U3yueHUs] CMeKHBIX [JUCIUIVIMH, a I10C/ie IIKOJbl peanbHONM HeobX0JUMOCTHIO
CTAaHOBUTCS  HempepbiBHOe oOpa3oBaHue, uTO TpeOyeT IIOMHOLIEHHOW 0a30BOi
o061ieobpa3oBaTelbHOM TIO/ITOTOBKH, B TOM YKC/ie M1 MaTeMaTH4eCKoi. ITO 00yCI0B/IeHO
TEéM, YTO B Hallld [JHU pacTET uMC/I0 Tipodeccrii, CBSI3aHHBIX C HEOCPeACTBEHHBIM
NpUMeHeHeM MaTeMaTHKHU: U B cdepe KOHOMHMKH, U B OH3Hece, U B TeXHOJOTHUYECKUX
o0nacTaAx, U Aake B TyMaHUTApHBIX cdepax. TakuM oOpa3oMm, Kpyr IIKOJILHUKOB, JJIsI
KOTOPBIX MaTeMaTHKa MOJKET CTaTh B OyIyIlleM 3HaUUMbIM ITPEIMETOM He TOTBKO C TOUKH
3peHUs] e€ TpUMEHEHWS B JKM3HH, HO W B TIpo(deCcCHOHATBLHOM [1esTeTbHOCTH,
PACIITUPSIETCA.

[TpakTUueckasi T0J/Ie3HOCTh MaTeMaTHKK 00yc/joB/ieHa TeM, UTO eé MpeAMeTOM
ABJISIIOTCS (pyH/JaMeHTa/IbHble CTPYKTYpbl Halllero MHUpa: MPOCTPaHCTBeHHble (OpPMbI U
KOTMUeCTBeHHbIe OTHOIIEHUS] OT TPOCTEUIINX, yCBauBaeMbIX B HeNOCPeCTBEHHOM
OIbITe, 0 JOCTaTOUHO CJIOXKHBIX, HEOOXOAUMBIX /IJISi PA3BUTHSI HAYUHBIX W MPUK/IaJHbBIX
uzeil. be3 KOHKpDeTHBIX MaTeMaTHYeCKHMX 3HAaHWW 3aTPYAHEHO TOHWMaHHe TMPUHIUIIOB
YCTPOMCTBA W WCIIONBH30BaHUS COBPEMEHHOW TEeXHWKH, BOCTIPHATHE W WHTEepIIpeTariys
pa3HooOpa3HOll  COLIMAJbHOM,  SKOHOMHUECKOM,  ITOIMTUYeCKOH  HWH(MOpPMALHH,
Mano3dhdeKTrBHa TIOBCeHEBHAs TIPaKTHUecKas [eATelbHOCTh. KaXIoMy Ue/iOBeKy B
CBOEN JKW3HU TIPUXOJUTCS BBIOMHSATbH PAaCUéThl U COCTABJIATH aITOPUTMbI, HaXOAUTb U



NIPUMEHSTH (HOPMYJIbI, BJIaJIeTh MMPAKTUUECKUMH ITPUEMaMU TeOMeTPUUECKUX U3MEPEeHUN U
MOCTPOEHUH, UWTaTh WH(OPMALWIO, TIPeJCTaB/JeHHYI0 B BHUe TaOJMI], JUarpaMM MU
rpadrKOB, KUTh B YCIOBUSAX HEOMpee/éHHOCTA U MMOHUMaTh BEPOSTHOCTHBLIN XapaKTep
CJTyYaiiHbIX COOBITUM.

OHOBpPeMeHHO C pacmvpeHreM cdep MpUMeHeHWs] MaTeMaTUKU B COBPEMEHHOM
obmmectBe Bcé 0Oosee Ba)KHBIM CTAaHOBUTCS MaTeMaTHUYeCKMM CTWIb MBIIIIEHMS,
TIPOSIBJISIFOIIIUICS B OTpe/le/IeHHbIX YMCTBEHHBIX HaBBIKax. B mporjecce wu3yuyeHUs
MaTeMaTUKH B apceHaql NPUEMOB M METOZOB MBIIIJIEHHS YejioBeKa eCTeCTBEHHBLIM
00pa3oM BK/IIOUAKOTCS WHAYKIUS U JeAyKiusi, 00001ieHre U KOHKpeTH3alys, aHaIu3 U
CHHTe3, Kaaccu(UKalusi UM CchcTeMaTh3alus, abcTparupoBaHue W aHayiorusi. OOBEeKThI
MaTeMaTHYeCKUX YMO3aK/IIOUEHWM, TIpaBWa WX KOHCTPYMPOBAHHS PACKPBIBAIOT
MeXaHU3M JIOTHUECKUX TIOCTPOeHHUH, CTIoCOOCTBYIOT BBIPAOOTKe yMeHUsT (hOpMY/TUPOBaTh,
000CHOBBIBaTh U [IOKA3bIBaTh CY>K/€HUS, TEM CAMbIM Pa3BUBAIOT JIOTMUECKOE MBbIILIeHHE.
Beayiias posib TIPUHAJIEKUT MaTeMaTHMKe W B (OPMHPOBAHWK aArOPUTMHUECKOU
KOMTIOHEHTBI MBIIIIEHUSI Y BOCITUTaHUM YMEHHUH [IeMCTBOBATh I10 3a/JaHHBIM a/ITOPUTMaM,
COBEepIIIeHCTBOBATh M3BECTHBIE M KOHCTPYHWPOBATh HOBbIe. B ripoliecce peliieHus 3a1au —
OCHOBHOM YyueOHOUW [esTelbHOCTM Ha YpPOKaX MaTeMaTUKU — pa3BUBAIOTCS TakKXKe
TBOpUECKasi ¥ IPUK/IaZiHasi CTOPOHBI MBIIIIJIEHHS.

OOyueHre MaTeMaTHKe JaéT BO3MOXXHOCTh Pa3BHBaTh Yy OOYUAIOIIMXCS TOUHYIO,
pallMoOHa/bHYI0 YW WHGOPMATHBHYIO peub, yMeHWe OTOWpaTh Haubosiee MOAXOSIIHIE
SI3bIKOBBIE, CUMBOJIMUECKHe, Tpaduueckue CpeACTBa /s BBIPAKEHUS CYXKIEHUW u
HAarJ/IsiTHOTO WX TIPeJCTaB/IeHMsl.

HeobXx0muMbIM KOMITOHEHTOM 0O0IIell Ky/JIbTypbl B COBPEMEHHOM TOJIKOBAHUU
sIBIsieTCs1 00I1ee 3HAKOMCTBO C MEeTO/IaMH TTO3HAHUS [I€CTBUTETbHOCTH, TIPeZICTaB/IeHHe O
npeAMeTe U MeTO/aX MaTeMaTHKH, UX OTJIMUMKA OT METOZIOB JPYTMX eCTeCTBEHHBIX U
T'YMaHUTapHBIX HayK, 00 0COOEHHOCTSIX TIPUMEHEHUsI MaTeMaTUKHU [I7Isl PeIIeHUs] HayYHbIX
M TIPUK/IaHBIX 337a4. Takum ob6pa3oM, MaTeMaTHueckoe oOpa3oBaHre BHOCUT CBOM BKJIaf
B (hopMHpoBaHue 0011[el Ky/IbTYphI UesIoBeKa.

V3ydyeHre MaTeMaTUKM TakKKe CIIOCOOCTBYeT 3CTeTHUECKOMY BOCITUTaHHIO
ye/ioBeKa, TMOHUMAHWIO KpacOThl W MU3SIIeCTBA MaTeMaTHYeCKHUX PaCCYKAeHUH,
BOCTIPUSITHIO TeOMETPUUECKHX (hOPM, YCBOEHHIO HIe CHMMETPHH.

B cootBercTtBUM ¢ KoHIenmue pa3BUTHS MaTeMaTHUYeCKOro o0Opa3oBaHUS B
Poccutickoii ®ezepaliii MateMaTHueckoe obpa3oBaHHe [IO/DKHO pelllaTh, B YaCTHOCTH,
3aziaun  obecrieueHusi CTPaHbl BBITyCKHUKAMM, MaTeMaTHuecKasi TOJATOTOBKAa KOTOPBIX
JOCTaTOYHA /i TIPOZIOJDKEHMsT 00pa3oBaHMsI B PA3/IMUHBIX HampaBJIeHUsX, BKIIIOYas
MaTeMaTHUeCKrue UCCIeloBaHus, paboTry B cdepe HHPOPMALMOHHBIX TEXHOJIOTHH,



rpernojiaBaHre MaTeMaTUKU W [Jp., C OJAHOW CTOPOHBbI, M TpPHMEHEHVWe MaTeMaTWKU B
IPYyruX HayKaX, B MIH)KeHePHO TeXHOJIOrMUYeCKOW U COLMaibHOM cdepe ¢ APYrol CTOPOHBI.
Iyisa obecrieueHUs] [OCTWKEHWS COOTBETCTBYIOIIEM S5THM 3a/lauaM MaTeMaTHueCKOH
TO/ITOTOBKM OOYYarOIIUXCs, [/ Y/JOBJIETBOPEHUs WX 3allPOCOB U BO3MOXKHOCTEU
npeJHa3HaueHa TporpaMMa yriayOnéHHOrO HW3ydeHHss MaTeMaTHKH. [Iporpamma
yrayOMEHHOTO YPOBHS JAE€T BO3MOXKHOCTH PACIIMPUTh W YIVIyOUTHb KPYT W3ydaeMbIX
BOIPOCOB, CO37IaTh OoJee 1eJIOCTHOE TIpe/ICTaB/IeHre O CUCTeMe MaTeMaTUYeCKUX 3HaHWH,
chopmupoBaTh OoJiee yCTOWUMBEIE M 0CO3HAHHbBIE YMEHMUS.

Iesu 1 ocodeHHOCTH M3yueHHs yueOHOro mpeamera «MaremaTnka» Ha
yry1y0/16HHOM ypoBHe. 7—9 K/1acChI

[TpropUTeTHBIMHU 1Ie/IIMU 00yUeHHsT MaTeMaTHKe B 7—9 KJlaccaXx sIBJISTIOTCS:

- (opMHpOBaHHEe LeHTPa/JbHbIX MaTeMaTHUYeCKUX TOHATHUM (YMC/IO, BeJIMYMHa,
reomerpuueckasi (Gurypa, TiepeMeHHas, BepOSITHOCTb, (YHKLHsS), 00eCreunBaroIx
MpPeeMCTBEHHOCTb U MePCIeKTUBHOCTb MaTeMaThueckoro obpa3oBaHust 00yJarommxcs;

- TIOZIBeZieHWe y4YallluXCs Ha AOCTYIHOM [jIi HUX YPOBHE K OCO3HAHWIO B3aMMOCBSI3U
MaTeMaTUKH U OKpY)Kalolllero Mupa, TIOHMMaHWe MaTeMaTHKH KaK dYacTd oOieit
Ky/JbTYPbI Ue/I0OBeueCTBa;

- Pa3BUTHE MHTE/VIEKTYd/IbHBIX M TBOPUYECKHX CIriocobHoCTe! ydyalunxcs, T03HaBaTe/ILHOMN
dKTHMBHOCTH, HCC/IeJ0BdTe/IbCKHUX YMEHHﬁ, KPUTUYHOCTU MBIIUIEHHA, HWHTEPECa K
N3YUYEHWIO MdTEMATUKU;

- (¢opmupoBaHue  (YHKI[MOHATbHOM  MaTeMaTM4YeCKOM TpPaMOTHOCTH:  yMeHHs
pacrio3HaBaTh IPOSIBJIEHUs] MaTeMaTUUeCKuX TOHSATHM, 00BeKTOB M 3aKOHOMepHOCTel B
peanbHbIX JKU3HEHHBIX CUTyalUsX W TPU HW3y4YeHUM [JPYrux Yy4yeOHbIX IpeMeTOB,
NPOSIBJIEHUS] 3aBUCUMOCTEM W 3aKOHOMepHOCTeM, (OopMy/IMpoBaTb MX Ha S3bIKe
MaTreMaTMKM W CO3JaBaTb MaTemMaTH4yeCKue MOJe/y, IIPUMEHSTb OCBOEHHbIN
MaTeMaTHYeCKWW  armapaT /Il pelleHWs  IPaKTUKO-OPUEHTHUPOBAaHHBIX  3a7ad,
VMHTEepPHpPeTHPOBaTh U OLIEHUBATh I10/IyUYeHHbIe pe3yJIbTaThl.

OcCHOBHbBIE JIMHUM COJlep)KaHUs Kypca MaTeMaTWku B 7—9 kiaccax: «Uucina u
BbIUMC/IeHUs»,  «Ausirebpa»  («Asrebpanyeckre — BbIpaKeHUsI», «YDaBHeHUS U
HepaBeHCTBa»), «PyHKun», «['eometpusi («I'eomeTpruueckre (Urypbl U UX CBOUCTBa»,
«/3MepeHUe reoMeTPUYECKUX BeTUUMH»), «BeposiTHOCTb M CTaTUCTUKAa». JlaHHbIe TMHUA
pa3BUBAIOTCS TMapajieibHO, KaXKAas B COOTBETCTBUM C COOCTBEHHOW TMIpPUPOJION U
TpaJULMsIMY, OJHAKO He He3aBUCHMMO OJIHA OT [Jpyrod, a B TEeCHOM KOHTaKTe M
B3aMMo/ieiicTBud. Kpome 3Toro, wux oO0beJuHsieT JIOrWYecKass COCTaBJsHOLLas,



TPaJMLIMOHHO TIPUCYIIasi MaTeMaThKe U TTPOHU3bIBAIOI[Asi BCeé MaTeMaTUYeCKre KypChl U
cogepkaTtesnibHble jmHUA. CdopmynupoBaHHoe B ®PezfepasibHOM TOCyAapCTBEHHOM
oOpa3oBarebHOM CTaHAapTe TpeboBaHWe «yMeTb CBOOOAHO OIEpUpPOBAThb TTOHSITUSMU:
oripeie/ieHHe, aKCHMOMa, TeopeMma, [l0Ka3aTe/JbCTBO, PaBHOCU/bHbIE (HOPMYJIMPOBKU
yTBep)KAEeHU, oOpaTHOe U TPOTUBOIIOJIOKHOE YTBEP)KAEHUS; yMeHHe TIPUBOJUTH
MIpUMephl ¥ KOHTPIIPUMEpHI; YMeHHe BLIBOJUTEL (DOPMYJIbI U TIPOBOZMTD [JOKa3aTebCTBa, B
TOM UHCJIe METOZIOM OT MPOTUBHOTO ¥ METO/IOM MaTeMaTHUeCKOW WHAYKIIUN» OTHOCHUTCS
KO BCeM KypcaMm, a (h)opMHpOBaHHEe JIOTHUECKMX YMEHUU pacrpeziesiseTcsi 10 BCeM ToZiaM
oOyueHus.

Conepkanvie  00Opa3oBaHUS, COOTBETCTBYIOIlee  TPEeJMETHLIM  pe3y/bTaTaM
0CBOeHUs1 pabouelt MporpaMMbl, Pacipe/ie/IEHHBIM 110 ToZiaM 00yUeHus], CTPYKTYPHUPOBAHO
TaKUM 00pa3oM, uToObI KO BCEM OCHOBHBIM, TTPUHIIUTTMAIBHBIM BOIIPOCAM 00ydaroIfecs
oOpalliaMch HEOJHOKPAaTHO, uTOObI OB/aJieHWe MaTeMaTUYeCKUMH TIOHATHSAMH WU
HaBbIKaMU OCYIECTB/ISTIOCh TI0C/Ie/JOBATETbHO u
MOCTyTaTe/IbHO, C COO/foZileHreM TIDUHIIAIIA TIPeeMCTBEHHOCTH, a HOBble 3HAHUS
BK/IIOUA/IMCh B OOIIyI0 CHUCTEMY MaTeMaTH4eCKMX TMpeJCTaB/ieHui 00ydJaromuxcs,
paciupsis v yriy6sist eé, 06pa3ysi MpOUHble MHO>KeCTBEHHbIE CBSI3H.

Mecto yueOHoro npegmera «MaremaTiuka» Ha yriiy0/iEHHOM ypoBHe B yyeOHOM
miaHe. 7—9 Kjaaccol

B coorBercTtBUM ¢ @efepasbHBIM  TOCYAAPCTBEHHBIM  0Opa3oBaTebHbIM
CTaHZApPTOM OCHOBHOTO 00Ijero 00pa30BaHWS MaTeMaTHKa SB/SeTCS 00s3aTe/bHbIM
npeJMeTOM Ha /JIaHHOM ypOBHe 00pa3oBaHUWSI M MU3y4yaeTcs Ha yriayO/JIéHHOM ypOBHe B
paMKax Clefylomux y4eOHBIX KypcoB: «Aurebpa», «['eomeTrpusi», «BeposTHOCTb U
CTaTUCTUKA».

HacTosiiiet mporpamMmoii Tipe/lyCMaTpUBAaeTCs BblJe/ieHHe B yueOHOM TulaHe Ha
M3yueHre MaTeMaTHKH B 7—9 Kjaccax 8 yueOHBIX UacOB B HeJ|e/I0 B TeUueHHe KaXKI0To
rozia o0yueHws, Bcero 816 yueOGHbIX UacoB.

Temaruueckoe IIaHMPOBaHUe YU4eOHBIX KYPCOB U PEKOMeH/yeMoe pacripejiesieHre
yueOHOrO BpeMeHU [i/isi W3ydeHUs OT/e/NbHbIX TeM, TIpe/o)KeHHble B HaCTOsIel
nporpaMMe, HaJ0 pacCMaTpuBaTh KakK TMpHMepHble OPUEeHTHPhl B TIOMOILb YUWTEO.
Yuurens paboueii mporpaMmbl BIpaBe YBeJUUUTh UKW YMEHbBIIUTD MPeJ/I0KeHHOe YUCIIO
y4eOHBIX UacOB Ha Temy, uToObl YriayOHUTbCA B TeMAaTWKy, 0Ooyiee 3anMHTEPECOBABIIIYIO
YUeHUKOB, WM HalpaBUTh YCHAIWS Ha TMpeojosieHrde 3arpygHeHud. KosmuecTBo
MIPOBEPOYHBIX paboT (TeMaTHUUeCKU U UTOTOBBIM KOHTPOJIb KaueCTBa YCBOeHHs yueOHOro
MaTeprasna) U UX TUIl (CaMOCTOsTeTbHbIe U KOHTPOJIbHbIE PabOThI, TECTHI) OCTAIOTCS Ha
yCMOTpeHUe yuutens. TakKe yudTelb BIpaBe YBeIWUNWTb WX YMEHBIIUTb UHCJIO

6



y4eOHBIX YacoB, OTBEAEHHBIX B TIporpaMMe Ha  0000IeHHe, TIOBTOPEHMUe,
CUCTeMaTH3alyi0 3HaHWM obydaromuxcs. EAMHCTBeHHBIM, HO MPUHIUIHNA/IBLHO Ba)KHBIM
KpUTepreM SIBJISIETCS [TOCTVDKeHHEe pe3ynbTaToB 00ydeHHs, yKa3aHHBIX B HaCTOSIIEH
Tporpamme.



ITOACHUTEJ/IBHASA 3AIITNCKA

Anrebpa siBAsieTCsl OAHUM M3 OIMOPHBIX KYPCOB OCHOBHOTO 00II[ero oOpa3oBaHUS:
OoHa o0ecreurBaeT W3yuyeHHe [PYTUX AUCLMIUIMH KaK eCTeCTBEeHHO-HAayuHOro, TakK U
T'YMaHUTapHOTO LIUKJIOB, e 0CBOeHUe Heo0X0AUMO [i7Isl TIPOJ0/KeHUs1 00pa3oBaHUs U Jist
MOBCeTHEBHOM >KW3HU. Pa3BuThie y 0O0yuvaroluXCsg HayuHbIX TIPeJCTaBIeHUNA O
MPOUCXOXKAEHUU U CYIIHOCTU anreOpanyeckux abcTpakuuii, crocobe oTpakeHUs
MaTeMaTUUeCKOW HayKol $IBJIEHWM W TPOIIeCCOB B TPHPOZie U 0OIIecTBe, pPOH
MaTeMaTHUeCKOTr0 MO/Ie/IMPOBaHUsl B HayUYHOM TIO3HAaHWM U B TPaKTHKe CIOCOOCTByeT
(OopMHPOBaHMIO HAyYHOTO MHPOBO33DEHHUS M KaueCTB MBIIIEHUS,, HEOOXOAUMBIX [IJIsI
aflanTallii B COBpeMeHHOM IMdpoBoM obiiectBe. M3yueHue anreOpbl obecrieuriBaeT
pa3BUTHE yMeHHUs1 HabO/rofaTh, CpaBHWBAaTh, HAXOAWTh 3aKOHOMEPHOCTH, Tpebyer
KPUTUYHOCTH MBIILIJIEHHSI, CIIOCOOHOCTH apryMEeHTHPOBAaHHO O0OOCHOBBIBaTbH CBOU
NEeUCTBUS, BBIBOABI, (OPMYJIHUpOBaTh yTBepkAeHWs. (OCBoeHHMe Kypca aareOpsl
obecrieurBaeT pa3BUTHE JIOTMUECKOTO MBbIIIJIEHUsT OOydaromuXcsi: OHU  HCIO/b3YIOT
NeNyKTUBHbIE W WHAYKTHBHBIE pacCykaeHusi, 0000IieHrne U  KOHKDPETH3AIHIo,
abcrparvpoBaHre u aHajsoruto. OOyueHue anrebpe TperiosiaraeT 3HaUUTeTbHBIA 00bEM
CaMOCTOSITe/IEHON [1esiTe/IbHOCTH OOYYaroIuXCsi, T03TOMY CaMOCTOSITe/IbHOe pellleHre
3aiau 00y4arOIIMMUCS SIBJ/ISIETCS peanu3aljieil JesiTeTbHOCTHOTO MPUHLIUIIA 00yUYeHusl.

B cTpykType mporpaMMbl yueOHOro Kypca «AJjredpa» yriay0/JEHHOIO W3y4yeHus
OCHOBHOE MECTO 3aHUMAlT CoJiepXKaTelbHO-MeToquUecKre JuHuM: «Yucia u
BBIUMCIEHUs», «AnreOpanyeckue  BBIDOKEHHUS», «YPaBHEHHUS U  HEpPaBEHCTBa»,
«OyuKun». Kaxzaas 13 3THX cojiepKaTebHO-MeTOANYeCKUX JIMHUM pa3BUBAeTCs Ha
MPOTSDKEHUM TPEX JIeT W3yueHUsl Kypca, B3aUMOJEMCTBYS C JPYTMMU €ro JIMHUsSMU. B
X0Zie M3yueHUst Kypca 00yJaroIuMcs TIPUXOAMTCS JIOTHUECKU PacCy’KaTh, UCIOJIb30BaTh
TEOPEeTUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3M C 3TWM B mporpaMmy yueOHOrO Kypca
«Anrebpa» BK/IFOUEHbI HEKOTOPbIE OCHOBBI JIOTHKH, TPe/ICTaB/I€HHBIE BO BCEX OCHOBHBIX
pa3enax  MareMaTMuecKoro  oOpa3oBaHUSI M CIOCOOCTBYIOLME  OB/IaJIeHUIO
00yyJarIMMUCS OCHOB YHHMBEPCAJBHOTO MareMaThueckoro sisbika. CojepykaTenbHOM U
CTPYKTYPHOM  0COOEHHOCTBIO  yueOHOTO  Kypca  «Asirebpa»  SIB/IsSeTCS  €ro
WHTEerpyUpOBaHHbBINA XapaKTep.

CozeprkaHue JIMHUU «YHC/Ia ¥ BBIUKMCTEHUs» CIY’KAT OCHOBOM /sl Za/IbHEHIIIero
M3yueHWs] MaTeMaTUKW, CIOCOOCTBYeT pa3BUTHIO Y OOYyUaroIIUXCsl JIOTHUeCKOro
MBIIIZIEHNs], (OPMHPOBAaHWIO yMEHHWS  TI0/Ib30BaTbCSl  alrOpPUTMaMH, a  TaKXkKe
NMprUOOPeTeHUI0 TIPAaKTUYEeCKUX HABBIKOB, HEOOXOAWMBIX [ TIOBCEJHEBHOW >KU3HU.



Pa3BUTHe TIOHATHS O UKCIe Ha ypPOBHE OCHOBHOTO 00iiero o0Opa3oBaHUsI CBS3aHO C
paljMOHa/IbHBIMKA W UMppalyOHa/bHBIMU uucAamMH, (OpMUpPOBaHWEM TIpe/CTaBlIeHUd O
NefCTBUTeTbHOM 4Mc/ie. 3aBepilieHhe OCBOEHUS UYKMC/I0BOUM JIMHUM OTHECEHO K Cpe/IHEMY
o61mieMy 0Opa30BaHUIO.

Cozep>kaHue ABYX anreOpaniuecKux JIMHUN — «AjreOpanueckre BbIpaXKEHUs» U
«YpaBHEHUS] U HEpPaBeHCTBa» CIOCOOCTByeT (OPMUPOBAaHHIO Yy  OOydarommxcs
MaTeMaTH4YeCcKOro arirapaTa, Heo0X0JUMOTO /il pellieHus 3a/jlau MaTeMaTUKH, CMeXKHBIX
TpeIMETOB M OKpY»Karollled peasibHOCTH. Ha ypoBHe oCHOBHOro o01iero obpa3oBaHMs
yuebOHbI MaTepuan TPYNIUPYeTCs BOKPYT pallMOHaJbHBIX BbIpakeHUU. Ausrebpa
JIeMOHCTPUPYET 3HaueHWe MaTeMaTHMKU KaK s3blKa [/ MOCTPOEeHUs] MaTeMaThUuYeCKUX
Mo/iesieid, OITMcaHus TIPOLIECCOB U sIBJIEHU peasibHOTO Mypa. B 3ajaun oOyueHus anredpe
BXOJISIT TaK)Ke JlajibHellllee pa3BUTHe aJrOPUTMHUUECKOT0 MbIIIeHNs, He0OX0AUMOro, B
YaCTHOCTH, [Jisi OCBOEHHUsI Kypca WH(GOPMATUKH, U OBJlaZleHue HaBblKaMU JieAYKTUBHBIX
paccyxzaenuii. [Ipeobpa3oBaHre CHUMBOJBHBIX (OpPM  CITOCOOCTBYeT  pa3BUTUIO
BOOOpa)keHusi, CIOCOOHOCTel K MaTeMaTHUueCKOMY TBOPUECTBY.

CopepxaHve (QyHKI[MOHa/bHO-Tpauueckol JIMHUM HalleJieHO Ha ToyueHue
00yuaroMMHCs 3HaHUN O (YHKIUSAX KaK Ba)KHEHWIleM MaTreMaThyeckKod MOJend [jis
OIMMCaHUs W WCC/IeZIOBaHMs Ppa3HOOOpa3HBIX IIPOLIECCOB U SIBJIEHWW B TIpUpOZie U
obmmectBe. VM3yueHWe MaTepHasa CIIOCOOCTBYeT pa3BUTHUIO Yy OOYUAIOIIUXCS YMeHUs
WCIT0/Ib30BaTh Pa3/MuUHbIe BbIpa3uTe/bHbIe CPe/ICTBa si3bIka MaTeMaTUKH — CJIOBECHOTO,
CMMBOJIMUECKOT0, TpahuecKoro, BHOCUT BKJIa/ B (POpPMUpPOBaHME Tpe/CTaB/IeHUN O POJv
MaTeMaTHKH B Pa3BUTUU LIUBUIM3ALIUUA U KYJIbTYPBI.

YrnyOnéHHbiii Kypc anrebpbl XapakTepu3yeTcCsi U3yueHHeM OTOJIHUTeTbHOTO
TEeOpPeTUUeCKOro arapaTta W CBsS3aHHBIX C HUM MeTOZIOB pellleHust 3azau. Asrebpa
ABJIIETCST SI3BIKOM [T OTMHCAaHWsI OOBEKTOB M 3aKOHOMEDHOCTeH, CIYyXXKUT OCHOBOM
MaTeMaTUueCKoro MofieTMpoBaHusi. [Ipy 3ToM camMu 0OBEKTHI MaTeMaTUUeCKUX
YMO3aK/TI0UeH! ¥ TIPUHATHIe B anreOpe TpaBWIa WX KOHCTPYHMPOBAHUS CIIOCOOCTBYIOT
cdopMUpOBaHMI0O yYMeHHU OOOCHOBBIBaTH U  [JIOKa3blBaThb CYXKJEHHUS, pPa3BHUBAIOT
MaTeMaTU4YeCcKyt0 WHTYULIUI0, KPaTKO U HarJisiJHO PacKpbIBAalOT MeXaHW3M JIOTUUYeCKHUX
TOCTPOEHUI U yuaT WX NMpUMeHeHHt0. TeM caMbIM ajirebpa 3aHUMaeT OJJHO U3 BeAYIIUX
MeCT B )OPMHUPOBAHUH HAYUYHO-TEOPETHUECKOTO MBIIIUIEHHsT 00yJaroIruXxCsl.

CorsiacHo yyeOHOMY TiTaHy B 7-9 Kaccax u3yudaeTcs yueOHBIM Kypc «Aurebpa»,
KOTOpPBbIM BK/IIOUaeT C/eAyIOLIde OCHOBHbIe pa3fiefibl coepkaHus: «Yucma u
BLIUMC/IEHUsI», «AJirebpanueckie  BbIpaKeHUsSI», «YpaBHEHHMSI M  HepaBeHCTBa»,
«DYHKLAN».



Ha u3yuenne yuebHoro Kypca «Anreopa» orBogurcs 408 uacoB: B 7 kmacce — 136
yacoB (4 yaca B Heflent0), B 8 kacce — 136 uvacoB (4 yaca B Hezienwo), B 9 Knacce — 136
yacoB (4 Jaca B HeZIeJ0).
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COJEPXAHVE OBYUYEHUA

7 KIIACC

Yuc/1ia ¥ BBIYUC/TeHUA

PauionanbHbie urcia. CpaBHeHUe, YIOPsiZlouMBaHue U apudMeTUueckue AelCcTBUs C
paLMOHaIbHBIMU Yhc/IaMy. YucsioBas npsiMasi, MOZYJ/Ib YMCJIa.

CreneHb C HaTypa/ibHbIM IMOKa3aTe/ieM U eé CBOUCTBA. 3alMCh YMC/a B AECATUYHOU
MO3ULIMOHHOU CUCTEMeE CUWCJIeHUS.

PertleHrie TEKCTOBBIX 3a/lau apupMeTHUeCKUM crocobom. PeleHue 3amau w3
peasibHOM TPAaKTHKA Ha YacTH, Ha JApoOH, Ha TIPOLIEHTHI, NMPUMeHeHWe OTHOIIeHWH U
MIPOTIOPIIMM TP  pellleHuM 3ajjay, pellleHre 3aJlau Ha IBWKeHWe, paboTy, TOKYTKH,
HaJIOT Y.

HemmocTs uesnbix yuces. CBOKMCTBA [1€JITMMOCTH.

[IpocTeie u cocTaBHbIe ync/ia. YETHbIe Y HeUéTHbIe yuciia. [Ipu3Haku JemMMOoCTH Ha
2,4,8,5,3,6,9, 10, 11. [Ipu3Haku e/ IMMOCTU CYMMBbI Y IIPOU3BEIeHNs LieJ/IbIX UhCe/ IpU
pelleHnH 3a/au C MPaKTUYeCKUM COZlepKaHHeM.

Haubonpbiimii oOmmii JenuTesb W HavMeHblllee o0Ilee KpaTHOe JBYX UYHCeJ.
B3aumHo nipocTelie urciia. AnroputM EBkinmja.

Ienenuie c octaTkoM. ApudMeTHUecKre orepalviy HaJl OCTaTKaMHu.

AsredpanueckKue BbIpa)KeHHUSA

BolpakeHre € 1nepeMeHHbIMWA. 3HaueHWe BbIPAKEHHWS C  ITlepeMeHHbIMU.
[IpeacTaB/ieHre 3aBUCUMOCTH MeXX/ly BeJIMUMHAMU B BUjle (POPMYJIbI.

ToxpgectBo. ToxxgecTBeHHble TpeoOpa3oBaHusi anrebpanueckux BbIpa)KeHUH.
Jloka3zaTe/ibCTBO TOXKIECTB.

OgHouwnensl. OfHOU/IEH CTaHAapTHOrO BUza. CTerneHb OfHOY/IeHaA.

MHorouieHsl. MHOrowieH craHgapTHOro Buza. CrerieHb MHorousieHa. CiiokeHue,
BbIUMTaHUe, YMHOKeHHe U JieieHre MHOrousieHoB. [Ipeobpa3oBaHuie 11e/10T0 BhIpaXKeHUsI B
MHorousieH. KopHu MHOrouseHa.

DopMyJibl COKPALIEHHOTO YMHOXKEeHMS: KBaJpaT CyMMbl U KBaZpaT Pa3HOCTHU [IBYX
BbIp@KeHWM, Ky0 CyMMbl M Ky0 pa3HOCTU ABYX BBIpaXKeHUM, pPa3HOCTh KBAZ[paTOB [IBYX
BbIpaK€HWM, MPOU3BEIeHUe Pa3sHOCTU U CyMMbI [IBYX BBID&KEHUM, CyMMa U Pa3HOCTb
KyOOB ZIByX BbIpaKeHUH.

Pa3jio’keHre MHOTOWIeHa Ha MHOXKWTeIHW. BbiHeceHuwe OOINEro MHOXHTEIS 3a
CKOOKH. MeTo/| TPYITITUPOBKH.
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YpaBHeHMA U HepaBeHCTBA

YpaBHeHue c opHOUu mnepeMmeHHOW. KopeHb ypaBHeHuMsi. CBOWMCTBa YpaBHEHUW C
OJHOW TepeMeHHOM. PaBHOCM/IBHOCTH ypaBHEHM. YpaBHeHHe KakK MaTeMaThuecKas
MO/IeJIb peasibHOW CHUTYaL1H.

JIuHeriHOe ypaBHeHHe C OJIHOM nepeMeHHOW. YMc/I0 KOpHel TMHEMHOrO ypaBHEeHUSI.
PerleHrie TeKCTOBBIX 3aJau C TMOMOLIbIO JUHENHbIX ypaBHeHUM. JIMHeliHOe ypaBHeHUe,
coZieprkailiee 3HaK MOAY/JISI.

YpaBHeHue C JAByMs TlepeMeHHbIMM. ['paduK JiMHEeHHOro ypaBHEHUSI C JABYMs
nepeMeHHbIMU. CHCTeMbl JIMHEHWHbIX YpaBHEHUM C JBYMsl TlepeMeHHbIMU. ['padrueckuii
METO/i pelIeHus] CHUCTeMbl JIMHEWHbIX YpaBHEHUW C [BYMs MepeMeHHbIMU. PellieHue
CUCTEM JIMHEMHBIX YPaBHEHUN C IByMsl llepeMeHHbIMU METO/IOM TOACTAHOBKU U METOJ0M
cnoxenusi. CucremMa [ByX JIMHEWHBIX YpaBHEHUUM C [IByMsl TepeMeHHBIMM KakK Mojesb
peanbHOM CUTYaLUH.

DyHKIUU

KoopauHata Touky Ha npsiMoii. YncoBble IPOMeXYTKHU. PaccTosiHre MeXIy ABYMs
TOUYKaMU KOOP/JIMHAaTHOU MPSMOHU.

[IpsMoyronbHasi cucTeMa KoopAuHAT. AOciucca W OpAWHATa TOUKA Ha
KOOpAWHATHOM mockocT. [Ipumepnl rpadukoB, 3ajaHHbIX ¢GopMynamMu. YTeHue
rpavKOB peasibHbIX 3aBUCUMOCTEM.

@OyHKI[MOHA/IbHbIE 3aBUCUMOCTH MeXXy BesunHamu. [ToHsATHe GyHKIMN. DyHKIIUS
KaK MareMaTHuecKasi MOZie/ib peanbHOro rmporecca. O6iacte omnpezeneHus: U 06/acTb
3HaueHudd GyHKUUKA. Criocobbl 3ajaHusa  GyHKUMA. ['paduk dyHkimM. IToHSTHS
MakKCMMymMa ¥ MWHUMyMa, BO3pacTaHuWs U yObIBaHUSI Ha TpUMepax peasbHbIX
3aBUCHUMOCTEN.

JluneiiHasi PyHkiusi, eé cBolicTBa. I'paduk nvHeiHOM QyHKIMU. ['paduk dyHKIMM ¥
= |x|. KycouHo-3a1aHHbIe (yHKIWH.

8 KNIACC

UYncia v BbIYMCIeHUS

KBazpatHble KOpHU. ApudMeTHUeCKUid KBaJpaTHbIi KOpeHb W €ro CBOMCTBaA.
[ToHsiTME VMppalMOHANBHOTO Yucia. [JelcTBUsA C MppalyoHaibHBIMUA urciaMu. CBOUCTBA
JleiCTBUM C MpPALMOHAIbHBIMU Urc/iaMy. CpaBHeHHe UpPALMOHAIbHBIX YMCeT.

[IpencraByieHrs O pacLIMpPEHUSIX UMCIOBBIX MHOXKeCTB. MHOXXeCTBa HaTypasbHbIX,
Le/bIX, palMOHA/IbHBbIX, [JeUCTBUTENbHbIX uucen. CpaBHeHue uucen. YucnaoBbie
MIPOMEXKYTKH.
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HeiictBusi ¢ octaTkamu. OcTaTKu crereHeld. [IprMeHeHHe OCTaTKOB K pellIeHUIO
ypaBHEHUH B 1]e/IbIX UKMC/IaX U TEKCTOBBIX 3a/jay.

Pa3mepnl 00HEKTOB OKPY)KAIOIIIero MUPaA, JIUTeTbHOCTb TIPOI[eCCOB B OKPY KaloIeM
mupe. CTaHZapTHBIN BUJ, UAC/Ia.

Asredpanueckue BbIpa)KeHHUSA

Anrebpanueckasi ApoOb. [lonycThMble 3HAaueHWs TIepeMeHHBIX B JIPOOHO-
pallMOHa/IbHBIX BbIpayKeHUsXx. OCHOBHOe CBOWMCTBO anreOpanyeckoit apobu. CroxkeHHe,
BLIUUTAHUe, YMHOXKeHUe U JlejieHre anreOpavueckux ApoOeii. BoijgeneHue 11e/10M yacTH
anrebpanueckoi Apoou.

PaijuoHanbHble BbIpakeHUs. TokJecTBeHHble TpeoOpa30BaHUs —paljMOHATbHBIX
BbIPa)KEHU M.

HomycTuMble  3HaueHWs  TepeMeHHbIX B BBIP@OKEHUSX,  COJepXKallux
apr(mMeTHUecKre KBaJpaTHble KOpPHHU. TOXKJeCcTBeHHbIe IIpeoOpa30BaHMsl BbIpaKeHWH,
cojlep>KalliiX apupmeTnyeckre KBaipaTHble KOPHHU.

CremeHb C I1le/IbIM TIOKa3aTesieM W eé cBoicTBa. [IpeoOpa3oBaHMe BbIpayKeHUH,
COJIep>KallliX CTereHHu.

YpaBHeHMs U HEPaBeHCTBA

KBazipatHoe ypaBHeHue. Dopmysia KOpHel KBa/IpaTHOTO ypaBHeHUs. KosmuecTBo
JleliCTBUTe/IbHBIX KOpHeW KBaJpaTHOro YypaBHeHus. Teopema Buerta. YpaBHeHus,
CBO/IMMbIe K JIMHEWHBIM YpaBHEHUSIM WIM K KBaJ[paTHbIM ypaBHeHUsIM. KBazpaTHoe
ypaBHeHUEe C mMapaMeTpoM. PellleHWe TeKCTOBBIX 3a7ad C TIOMOIIBIO KBaJpaTHBIX
yPaBHEHWU.

[IpobHOo-palioHabHbIe ypaBHeHUs. PeliieHre ApOOHO-pal[MOHAIBHBIX YDPAaBHEHU.
PerlleHre TEeKCTOBBIX 3alau C TIOMOILbI0  JIPOOHO-pPAllMOHANBbHBIX  YpaBHEHH.
['pacduueckast uHTepripeTalysi ypaBHEHU C IByMsl llepeMeHHbIMU.

YucnoBble HepaBeHCTBa. CBOMCTBA UMC/IOBbIX HEPABEHCTB.

HepaBeHcTBo ¢ mepemeHHoW. CTporue U HecTporue HepaBeHCTBa. CjioKeHUe U
YMHO>KeHUe UMC/IOBbIX HepaBeHCTB. OlleHUBaHWe 3HaueHUs BbipaxkeHUsi. [loKa3aTe/bCTBO
HepaBeHCTB.

[ToHsiTe O pellleHUM HepaBeHCTBa C O/HOW TepeMeHHOW. MHOXXeCTBO pellieHuiH
HepaBeHCTBa. PaBHOCH/IbHBIE HEpaBeHCTRa.

JIuHeliHOe HEpPaBeHCTBO C OJIHOW MepeMeHHOM U MHOXKeCTBa ero pellieHul. PelieHue
JIMHEWHBbIX HepaBeHCTB C OJHOW TepeMeHHOW. CHCTeMbl U COBOKYMHOCTHU JIMHEWHBIX
HEpPaBeHCTB C OJHOM TepeMeHHOU. PellleHre TEKCTOBBIX 3aZlau C MOMOLIBIO JIMHEMHBIX
HEpPaBEHCTB C OJHOM MepeMeHHOM.

DyHKIMH

13



Ob6sacTh ormpefiesieHUsT ¥ MHOKeCTBO 3HadueHud QyHKUmUA. CrocoObl 3afaHUs
dbynkuuid. 'paduk ¢yHkiuu. UrteHue cBOMCTB ¢GyHKUMU T0 eé rpaduky. [Iprumepsl
rpaukoB yHKIIWNA, OTPaKarollUX peasbHbIe MPOL[eCChI.

JlunetiHass  ¢yHkius. DyHKIUM, OMNUCHIBAalOIIMEe TIPIMyH0 U 0OpaTHYIO
MPOMOPLMOHA/IbHbIE 3aBUCUMOCTH, UX TPAPUKHU.

dyakipn y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| ¥ uX CBOWCTBa.
KycouHo-3a/jaHHbIe QYHKLWU.

9 KVIACC

UYncia ¥ BBIUMC/IEHUs

Kopensb n-¥i crenenu U ero ceorictBa. CTerneHb C paljMOHA/JIbHBIM TTOKa3arejieM U eé
CBOMCTBa.

Anredpanueckue BbIpaXKeHHUsA

ToxxaecTBeHHbIe Tpeo0Opa30BaHUsI BhIpaKEHUM, CO/leprKallluX KOpeHb N-i CTereHHU.
ToxaecTBeHHbIe TpeoOpa30BaHUs BbIDA)KeHUH, COZepXKAll[UX CTeleHb C PallMOHa/IbHBIM
roKasareJsieM.

KBagpaTtHbii TpéxuneH. KopHu KBaspaTHOro TpéxuseHa. PasmoxeHue KBaJpaTHOTO
TpEXusieHa Ha JIMHeWHbIe MHOXKUTEJTH.

YpaBHeHus 1 HepaBeHCTBA

bukBagpaTHbie ypaBHeHus. [IpuMepbl TpUMeHeHWN MeTOAOB PaBHOCUIBHBIX
npeoOpa3oBaHuii, 3aMeHbl TlepeMeHHOM, rpaguueckoro MeTo/ia TPy pellieHur ypaBHeHUM
3-U U 4-1 CcTeTeHeu.

PerieHuie po6HO-pal{MOHAIBHBIX YPaBHEHUIA.

PellieHne cucTeM ypaBHeHUM C AByMsl lepeMeHHbIMU. PellieHre TTpOCTeUINX CUCTeM
HeJTMHeHBbIX YpaBHEHUM C IByMsi TlepeMeHHbIMU. ['pacdrueckuii MeTo/| pellieHus CUCTEMBI
HEeJIMHEMHBIX YPaBHEHWUU C JBYMS epeMeHHbIMU. CHCTeMa [ABYX HeJIMHEMHbIX YPaBHEHUU
C IByMs lepeMeHHbIMHY KaK MO/le/Tb PeaibHOM CUTYaLUH.

UucnoBele HepaBeHCTBA. PellleHWe JIMHEWHBIX HEPaBeHCTB. [loKa3aTenbCTBO
HepaBeHCTB.

KBazipaTHble HepaBeHCTBa C OJJHOM MepeMeHHOU. PellieHre KBa/ipaTHbIX HEPABEHCTB
rparyecKuM MeTOZIOM U MeTOZOM MHTepBajaoB. MeTo/ MHTepBasoB /i paljuOHaIbHbIX
HepaBeHCTB. [IpocTelillive HepaBeHCTBa C ITapaMeTPOM.

PerieHye TeKCTOBBIX 3a/lau C OMOLL[BIO HEPAaBEHCTB, CUCTEM HepaBeHCTB.
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HepaBeHCTBO C [JByMsi TiepeMeHHbIMU. PellleHMe HepaBeHCTBa C JAByMs
nepemeHHbIMU. CHCTeMbl HEpPaBEHCTB C JBYyMsl TepeMeHHbIMU. ['paduueckuii meTof
pellieHUsi CUCTeM HepaBeHCTB C /IByMsl [lepeMeHHbIMHU.

DyHKIMHU

®yukius. CpoilcTBa (yHKLMA: HYJIU (DYHKIUM, TIPOMEXYTKH 3HAKOTOCTOSIHCTBA
(GYHKIUHM, TIPOMEKYTKH BO3pacTaHUsl W YObIBaHWS (YHKIMM, YETHbIE W HEUETHBIE
(byHKIUH, HauOo/IbIllee ¥ HaMMeHblIlee 3HaueHHsT QYHKIHH.

KBazgpatnuHasi ¢pyHKUMS U eé cBoucTBa. Vcrmosb30BaHWE CBOWCTB KBaJpaTUUHOM
byHKIMKM A7 peleHus 3aAad. [locTpoeHue Tpaduka KBaJpaTUUHOM (QYHKLIMM.
[Tono>xeHne rpadvka KBajipaTUUHON (DYHKLIMM B 3aBUCUMOCTH OT €€ KO3(PhHUIIMEeHTOB.
I'paduku QyHKUMEA y =ax2, y = a(x — m)’u y = a(x — m)* +n. IToctpoeHue rpadukoB
(bYHKI[HI C TTIOMOII[BI0 TTpeoOpa3oBaHui.

IpobHo-nvHeliHas GdyHKMs. ViccnemoBaHue QyHKIHM.

®yHKIMS Yy = X" C HaTypa/IbHbIM TI0Ka3aTtesieM n U eé rpaduk.

Yuc/ioBbIe N0C/1e{0BaTe/IbHOCTH M MPOrPeccuu

[loHsiTHe  uMCIOBOM  mociefoBaTesibHOCTA.  KoHeuHble U OecKOHeuHbIe
nocsefoBatesbHOCTH. OrpaHduyeHHasi MOC/ieoBaTelbHOCTb. MOHOTOHHO BO3pacTarolas
(yObiBatomiasi)  mocriefgoBaTtebHOCTb.  CrocoObl  3a/jaHUsl  TIOC/I€[0BaTebHOCTH:
OIMCaTe/IbHbIN, TaOIMUHBIHN, C ITOMOIILI0 (HOPMYJIBI N-T'O UieHa, PeKYPPEHTHBIM.

ApudpmeTtnueckass U reoMmerpuueckas — mporpeccur.  CBolicTBa  u/IeHOB
apubMeTUUeCKOM UM  reoMeTpHuYecKoW  rmiporpeccuid. Popmynibl n-ro  ujaeHa
apubMeTUUeCKON M reoMeTpUuecKou mporpeccuid. @opMyJsibl CyMMBbI MePBbIX N UJ€HOB
apu(pMeTHUeCKOM M TeOMeTPHUYEeCKOM TpOorpeccuid. 3aZiaud Ha TMPOIeHThI, 0aHKOBCKHE
BKJIa/Ibl, KDEJIUTHI.

[TpencTaBieHre 0 CXOUMOCTU TIOC/IeI0BaTeIbHOCTH, O CYMMHUPOBaHNWN 0@CKOHEUHO
yObIBatoII[el reoMeTprUUeCcKoi TIPOTrPecCum.

MeTo/ MaTeMaThueCcKol MHAYKIMU. [IpocTeliiie npuMephl.
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INIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YI'JIYBJIEHHOM YPOBHE
OCHOBHOI'O OBIIIEI'O OBbPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDbI

JInuHOCTHBIE  pe3yJbTaTbl  OCBOEHWsI  MpOrpaMMbl [0  MaTeMaTHKe
XapaKTepU3yrTCs B YaCTH:

1) naTpMOTUYECKOT0 BOCIIUTAHMSA:

MposiB/ieHWeM HHTepeca K TMPOIUIOMY U HAaCTOSIIIEMY POCCHUMCKOM MaTeMaTUKH,
1[EHHOCTHBbIM OTHOIIIEHUEeM K [OCTW)KEHUSIM POCCHUMCKUX MaTeMaTUKOB U POCCUMCKOMN
MaTeMaTU4YeCKON IIKOJIbI, K WCIO/b30BaHUIO 3TUX JOCTMXKEHUM B JDYyrUX HaykKax H
MPUK/IAJHBIX Cepax;

2) rpa)k/JaHCKOr0 M /[yXOBHO-HPAaBCTBEHHOT0 BOCIMTAHUA:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOSI3aHHOCTe rpaklaHWHa M peajv3aliiy ero rpas,
Mpe/iCTaB/eHeM O MaTeMaTHYeCKMX OCHOBax (QDYHKL[MOHUPOBAHUS Pa3/IMUHBIX CTPYKTYP,
ABJIEHUM, TIPOLIelyp TPa)KJaHCKOro obOiijectBa (Harpumep, BbIOOPBI,  OIPOCHI),
TOTOBHOCTBIO K OOCYXKJEHUIO STUYeCKHMX TIpo0sieM, CBSI3aHHBIX C TIPaKTHUYeCKUM
MpUMEHEHUEeM [JOCTW)KEHUM HayKd, OCO3HaHWeM Ba)KHOCTU MOPAJbHO-3TUUECKUX
TIPUHLIUIIOB B JIeSITe/IbHOCTH YUEHOTO;

3) TPyAOBOro BOCIUTAHMSA:

YCTaHOBKOM Ha aKTMBHOE yuacTHe B pellleHUM MPaKTUueCKUX 3a/lau MaTeMaThyecKomn
HarpaB/JIeHHOCTH, OCO3HaHHEM Ba)KHOCTH MaTeMaTHueCcKoro 00pa3oBaHUsl Ha MPOTsHKEHUU
BCel OJKW3HM [l YCIeIHONM mnpodecCUOHaNbHOW —JeSTeIbHOCTY U pa3BUTUEM
HeOOXOJWMBIX yMeHWM, OCO3HaHHBIM BBIOODOM U TIOCTPOEHWEM WH/AWBU/Ya/TbHOU
TPaeKTOpUU 00pa30BaHUs U >KU3HEHHBIX IJIAHOB C YYETOM JIMUHBIX WHTEPeCOB U
0011leCTBeHHbIX TTOTPeOHOCTE;

4) 3cTeTHYeCcKoro BOCIIMTaHUA:

CI0COOHOCTBIO K SMOILIMOHATBHOMY M 3CTeTUYeCKOMY BOCIIPUSTHIO MaTeMaTHyeCcKuX
00BEeKTOB, 3aj/jay, pelLleHWl, pacCy)kJeHud, YMeHHI0 BHJEeTb MaTeMaTHuecKue
3aKOHOMEPHOCTU B UCKYCCTBE;

5) LleHHOCTel HAy4YHOTr0 MO3HAaHUA:

OpHeHTalMel B /ledTe/IbHOCTHU Ha COBPEMEHHYIO CUCTeMY HayUHbIX MpeJCcTaBaeHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeioBeKa, TIPUPO/Ibl U 0011leCcTBa, MOHUMAHUEM
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MaTeMaTUueCKOW HayKH Kak cdepbl YesloBeueCcKol AesTelbHOCTH, TArloB eé pa3BUTHUS U
3HAUMMOCTH [IJI1 Pa3BUTUS LMBUIM3AI[MH, OBJIA/IeHHEM SI3bIKOM MaTeMaTHKU W
MaTeMaTHU4YecKOl Ky/JIbTypOll KaK Cpe/JCTBOM IO3HAHWS MHpa, OBJ/a/leHHeM HaBbIKaMU
1CCJle/loBaTe/IbCKOM JlesITeIbHOCTY;

6) ¢usuueckoro BocnuTaHUA, (opMHPOBAHUA KYJBTYPbI 3/I0POBbA M
IMOIMOHA/ILHOTO 0/1aromno/Tyums:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaThueCKue 3HaHHUsI B MHTepecax CBOEro 37I0POBbS,
BeJleHUs1 37I0pOBOTO o0Opa3za »KU3HU (3710pOBOe TMTaHWe, CcOaaHCMPOBAHHBINA peXUM
3aHSTUN U OT/bIXa, pery/ispHas ¢pr3udeckass akTUBHOCTh), ChOPMHUPOBAHHOCTbIO HaBbIKa
peduiekcuu, TIpU3HaAHWEM CBOETO TpaBa Ha OLIMOKY M TaKOTO ke TIpaBa Jpyroro 4ejioBekKa;

7) 3K0/IOTHYeCKOr0 BOCITUTAHMS:

OpHeHTallield Ha TIpUMeHeHWe MaTeMaTHuyeCcKuX 3HaHWM [Jis pellleHds 3ajay B
00/acTi COXPAaHHOCTH OKpY>Karollled Cpe[ibl, TJIAHUPOBAHUS TIOCTYTKOB M OL|eHKH WX
BO3MO>KHBIX TTOC/IeZICTBHM /IJIs1 OKPY>KaroIlel cpe/ibl, 0CO3HaHWeM T100a/IbHOTO XapaKTepa
9KO0JIOTUYECKHUX MPOO/IeM U TTyTeld WX pelleHus;

8) ajanTanMu K M3MEeHAIUMCS YCTOBUAIM COL[HA/THHON U MPUPO/JHOM CPeAbI:

TOTOBHOCTBIO K [IeiICTBUSIM B YC/OBUSIX HeOTpe/|e/IEHHOCTH, TOBBIIIIEHUIO YPOBHS
CBOEM KOMIIETeHTHOCTH uepe3 TpPaKTUUeCKYI [esiTelbHOCTb, B TOM 4YHC/Ie yMeHHe
YUUTbCS y JAPYTUX JitOo/leld, TpruobpeTaTb B COBMECTHOU [leATe/TbHOCTH HOBbIe 3HaHUS,
HaBLIKA Y KOMITETEHIIUU U3 OIIbITa JIPYTHX;

HeoOX0AUMOCTbI0 B (hOPMHUPOBAaHWM HOBBLIX 3HaHUM, (GOPMYIUPOBATL W/IEH,
MOHSATHUS, TUMOTe3bl 00 00beKTax U SIBeHUSX, B TOM UYMC/ie paHee HeH3BEeCTHBIX,
0CO3HaBaTh AePUIMTHI COOCTBEHHBIX 3HAHWM U KOMIIETEHTHOCTeM, IJIaHUPOBaTh CBOE
pa3BUTHE;

CrIoCOOHOCTBIO OCO3HABaTh CTPECCOBYHO CHUTYalldi0, BOCIIPUHUMATh CTPECCOBYHO
CUTYaI[MIO KaK BbI30B, TPeOYOIIMii KOHTPMepP, KOPPEKTUPOBAaTh MPHHUMAaeMble PellieHus 1
JeicTBus, (HOPMY/IMPOBaTh U OLIEHUBAaTh PUCKU U MOCAeCTBUS, (HOPMUPOBATH OTIbIT.

METAIIPEJMETHBIE PE3YJ/IbTATDI

B pe3sysibTaTe 0CBOeHHsI TIPOrpaMMbI 110 MaTeMaTHKe Ha YPOBHE OCHOBHOTO 0OIIero
obOpa3oBaHus y oOyuaroiierocsi 0yayT chopMUpOBaHbI MeTamnpegMeTHbIe pe3y/IbTaThl,
XapaKTepu3yoIlrecss OB/ajieHHeM YyHUBepCalbHbIMU TI03HABaTe/bHBIMU [1eHCTBUSIMH,
YHUBepCaTbHbIMA KOMMYHUKAaTUBHBIMU JIEMCTBUSIMU U YHUBEPCATbHBIMU Pery/IATHBHBIMU
JNeUCTBUSIMU.
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ITo3HaBaTe/bHBIE YHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHs
Bba3oBble jioruuecKue AeiiCTBUA:

BBISIB/ISITH M XapaKTePU30BaTh CYIIleCTBeHHbIe TTPU3HAKK MaTeMaTHUYeCKNX 00beKTOB,
MOHSTUM, OTHOIIEHUN MeXJy TOHSATUSMH, (OPMYJ/IMPOBaTh OMNpe/ie/ieHUs] TIOHSATHUH,
yCTaHaB/IMBaTh CYIIeCTBEHHBIM MPH3HAK KIaCCU(UKAI[UH, OCHOBAHUS it 0000IeHUs U
CpaBHEHUSI, KpUTEePUH TIPOBOIMMOTO aHa/T13a;

BOCTIpMHUMAaTh, (hOPMYy/IMPOBATh W TTPe00pa30BbIBaTh CYXKJEHUS: YTBEPJUTE/IbHbIE 1
oTpullaTe/lbHbIe, e IMHUYHbIE, YaCTHbIE U O0II1e, YC/IOBHbIE;

BBISIBJIIT MaTeMaTUuYeCcKhe 3aKOHOMEDHOCTH, B3aWMOCBSI3M W TIPOTUBOPEYMs] B
dakTax, AaHHbIX, HAOIOeHUSIX U YTBEP)KIeHUsIX, TIpejiaraTb KPUTePUU [jisl BbISIBJIEHUS
3aKOHOMEPHOCTEeW U MPOTUBOPEUNY;

JleniaTh BBIBO/bI C UCIIO/Ib30BaHWEM 3aKOHOB JIOTMKH, AelyKTUBHbIX U UHAYKTUBHBIX
YMO3aK/IFOUeHUM, YMO3aK/IF0UeHHUU M0 aHa/I0TUM;

pa3dupaTh [l0Ka3aTelbCTBA MaTeMaTUUeCKUX yTBep)KAeHuUW (TIpsiMble YW OT
MIPOTHUBHOI0), TPOBOJUTH CAMOCTOSITe/TbHO Ji0Ka3aTeabCTBA MaTeMaTUueCcKuX (haKToB,
BbICTPaVBaTh apryMeHTalui0, TIPUBOJUTh NPUMEPLI U KOHTPIIPUMEDhI, IPUMEHSITh MeTO/,
MaTeMaTUUeCKOW UHIYKI[UH, 000CHOBBIBATH COOCTBEHHBIE PaCCYKAEHUS;

BbIOMpaTh Croco0 perieHyst yueOHOUW 3aZiaud (CpaBHHBaTh HECKOJILKO BapHUaHTOB
pellieHus,, BbIOMpaTh Hanubojiee MOAXOASIIUNA C YUETOM CaMOCTOSITENTbHO BbI/Ie/IeHHBIX
KpUTEPUEB).

Bba3oBble ucciefoBaTebCKHe AefiCTBUS:

WCI0J/Ib30BaTh  BOTPOCHI  KAaK  HKCC/Ae[0BATe/NbCKUM  WHCTPYMEHT  [O3HaHUS,
dbopMyipoBaTh BOMPOCHI, (PUKCHPYIOL[HMEe MPOTUBOpeure, nmpobaemMy, CaMOCTOSITeTbHO
yCTaHaB/IMBaTh MCKOMOE U JlaHHOe, (POpMUpOBaTh T'MIOTe3y, apryMeHTHUPOBAaTh CBOIO
MO3UL[1I0, MHEHUE;

MPOBOJUTH 10 CAMOCTOSITE/IbHO COCTaB/I€eHHOMY TJIaHy 3KCIIepUMEHT, UCC/ie[joBaHue
M0 YCTAaHOBJIEHHIO OCOOEHHOCTell MaTeMaTUueckoro o0ObeKTa, 3aBUCHMOCTel OOBHLeKTOB
MeXy co0oi;

CaMOoCTOsITe/IbHO ~ popMynvpoBaTh 0000IeHHsT ¥ BLIBOJBI [0  pe3y/bTaTaM
MPOBe/IEHHOTO HAOJII0/IeHNs], UCC/IeJOBaHMUs, YKCTIepUMEHTa, OLIeHHWBaTh JIOCTOBEPHOCTD
TI0JTyUeHHBIX Pe3y/bTaTOB, BBIBOJOB U 0000II[eHII;

MPOTHO3UPOBaTh  BO3MOXKHOE  pa3BuUTHMe TIpollecca, a Takke  BbIJBUTraTh
TMIPE/INOIOKEHHS O €ero Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BBISIB/ISITb HEAOCTaTOYHOCTh U M30BITOUHOCTh MH(MOPMALIWH, JaHHBIX, HEOOXOAUMBIX

JJ1s1 pelleHus1 3a/jauy;
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BbIOMpaTh, aHA/M3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBaTh UH(OPMALIUIO
pa3IMYHbIX BUOB U (POPM TIpe/ICTaB/IeHNS;

BbIOMpaTh (opMy mMpejcTaBieHusi WHGOpPMALMM W W/UIFOCTPUPOBAThH pelllaeMble
3alauM CXeMaMu, AarpaMmmaMu, UHOM rpadukoit 1 ux KOMOUHALUSIMU;

OLleHMBaTb HAJAEKHOCTb HH(POPMaLMU IO KPUTepHUsIM, IIpeJIOKeHHbIM WU
Cc(OpMy/IMPOBAHHBIM CaMOCTOSATEJILHO.

KoMMyHUKaTHBHbIE YHHBeEPCa/TbHbIe yueOHbIe el CTBUS

BOCTIpUHUMATh U (OPMYJUPOBaTh CYXKAEHHS B COOTBETCTBUU C YCAOBUSIMH U
1[e/IIMUA  OOII[eHUSs], SICHO, TOYHO, TPaMOTHO BBIpaXXaThb CBOIO TOUKY 3DEHHS B YCTHBIX W
MUCbMEHHBIX TEeKCTaX, [jaBaTh IMOSCHEHHUs M0 XOAY pelleHus 3aJaud, KOMMEHTUDPOBAThb
TMOJTyUeHHbIN pe3y/ibTaT;

B Xozle 0OCYX/AeHUus 3a/laBaTh BOIPOCHI TIO CYIIeCTBY 00OCy>KJaeMOil TeMbl,
npobsieMbl, peliaeMol 3ajjaud, BbICKA3bIBaTh W/, HalleJleHHble Ha TIOMCK pelleHus,
COTOCTaB/IATb CBOM CYXKJEHUsI C CY)XIEHUSIMM [PyTMX Y4YaCTHUKOB /Masora,
oOHapy>XUBaTh pa3/vuve U CXO/CTBO TO3ULMM, B KOppPeKTHOW (opme ¢dhopMyirMpoBaTh
pa3HorIacusi, CBOM BO3paXKeHUs;

Mpe/ICTaB/IATh pe3y/ibTaThl pelleHus 3a/laud, SKCIepuMeHTa, WCCael0BaHus,
MpOeKTa, CaMOCTOsITe/IbHO BbIOHMpaTh hopMaT BLICTYIIJIEHUsI C YUETOM 3a/layu TIpe3eHTaluu
1 0COOEHHOCTeH ayuTOPHH,;

TOHUMATh ¥ WCTI0JIb30BaTh TIPEUMYIIeCTBa KOMaHAHOW YW WHAWBHUAYaTbHON pPabOTHI
MpU  pellleHNM YyueOHbIX MaTeMaTUYecKuX 3aj7iad, [pPUHUMATh I[elb COBMECTHOU
NesITeTbHOCTH, TJIAHUPOBATh OPraHM3alli0 COBMECTHOM pPaboThl, pacrpefensTb BH/bI
paboT, moroBapuBaThCs, 0OCY)KaTh TPOLIECC U pe3y/ibTaT paboThbl, 0000IaTh MHEHUS
HECKObKUX JTF0/Iel;

yuacTBOBaThb B TPYIIOBBIX ¢opmax paboTbl (00OCyKzaeHusi, oOMeH MHeHUH,
«MO3TOBbI€ IITYPMbI» W UHbIE); BLITIOJIHATL CBOIO YacTh pabOThI M KOOPJUHUPOBATh CBOU
JIeNCTBUSI C DYTUMHU YieHaMH KOMaH/Ibl, OL|eHMBaTh KauyecTBO pe3yJibTaTa U KaueCTBO
CBOero BK/ajla B OOIIMI pe3y/ibTaT MO KpUTepusiM, CHOpMyIMpOBaHHBIM yuaCTHUKaMU
B3aMMO/IeMCTBUSI.

PeryisiTuBHBbIe yHUBepPCa/IbHbIE YUeOHbIe IeHCTBUS
Camoopranuszanus:

BBISB/IATb TIPOOJIEMBI  [IJII  peIlleHWss B JKU3HEHHbIX W yueOHBIX CHUTYallusX,
OPMEHTHMPOBAThCS B Ppa3/IMUHBIX MOAXO[AX TMPUHATHUS pelleHWd (MHAUBU[Yya/IbHOE,
IPYTIIIOBOE);
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CaMOCTOSITeJTbHO COCTaBJIATh TUIaH, aJITOPUTM pellleHys 3ajaud (WId ero 4acTh),
BLIOMpATh CIOCO0 peIieHus C Y4YETOM MMEIOIUXCS PecypcoB M COOCTBEHHBIX
BO3MO>KHOCTeM, apryMeHTUpPOBaTh M KOPPEKTHPOBaTh BapUAHTBHI PeIleHUd C y4ETOM
HOBOM MH(OpMaLUK.

CaMOKOHTPO/1b, SMOIMOHA/IbHbIA UHTE/IJIeKT:

BJa/IeTb CIOCOOAaMHM  CaMOITPOBEPKH, CAMOKOHTPOJS TIporjecca U pe3yJbTaTa
pelleHus] MaTeMaTHUeCKOU 3a/1auM, CAaMOMOTHBALIUU U ped/IeKCHH;

NIpeIBUJETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh TIPU PEIIeHHH 3a/]Jaui, BHOCHUTh
KOPPEeKTHBbLI B JleTe/TbHOCTh Ha OCHOBE HOBBIX OOCTOSITE/IbCTB, HalIeHHbIX OIIMOOK,
BBISIBJIEHHBIX TPYAHOCTel;

OlLIeHHWBaTh COOTBETCTBUe pe3y/ibTaTa [esTeJIbHOCTU TI0CTaB/IeHHOW 1[ed |
YCJIOBUSIM, OOBSICHSTH TIPUUWHBI [IOCTYDKEHUS WU HeJOCTKEHUS 1[e/d, HaxOJuTh
OILIMOKY, 1aBaTh OLIEHKY IMPHOOPETEHHOMY OITBITY;

BbIp@KaTh SMOILMM TP U3yUeHWM MaTeMaTH4ecKuX OOBeKTOB W (DaKTOB, AABaTh
IMOILIMOHA/IbHYIO OLIeHKY pPellieHus 3a/lauH.

INPEJMETHBIE PE3YJ/IbTATDI

K koniy obyueHusi B 7 K/acce OOyvaroIUICS TIONYUUT CIeyIOIIe TpeJMeTHbIe
pe3y/bTarhl:

Yucia ¥ BbIYMCTIEHHUS

ParronanbHbIe ynca.

[TepexoguTh OT ofHOM ¢OpPMBbI 3amMCH uucesnl K JApyroi (mpeoOpa3oBbIBaTh
JecsITUUHY0 poOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JeCSATUYHYI0, B YaCTHOCTU B
6eCKOHeUHYI0 JIeCITUYHYIO APO0b).

Vcrionb30BaTh MOHATUS MHOKECTBA HaTypasbHBIX YKCe/l, MHOXKeCTBA Le/bIX UrCes,
MHOXXEeCTBa pPAallMOHAIbHBIX uuCeq MNpU pellleHuM 3aJay, MpOBeJeHUU DPaCCyKIeHUuH U
Jl0Ka3aTesibCTB.

[ToHrMaThb ¥ 0OBSICHITH CMBIC/T TIO3UI[MOHHOM 3alMCHU HAaTypabHOTO UKCJIa.

CpaBHUBaTh U yIOPSI0UMBATh PAlJUOHAJIbHbIE UKCJIa.

BbITIO/IHATH, coueTasi YCTHbIE U MMCbMEeHHbIe TIPUEMBI, apudmeTrueckue JeliCTBUS C
paljMoHa/IbHBIMU UKC/IaMH, UCTIO/Ih30BaTh CBOMCTBA YMCe/l U TpaBuJ/a /1eCTBUM, TIPUEMBI
palMOHA/IbHBIX BHIUYMCIEHUM.

BbITIO/THATD /1eHiCTBUSI CO CTeTeHsIMU C HaTypaJibHBIMU TOKa3aTe/IsIMHU.
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HaxomuTe 3HaueHWs UYMCIOBBIX BbIPAXKEHWH, COJep’Kall[MX palOHa/bHbIe YuC/a U
CTeleH!d C HAaTypa/JbHBIM TIOKa3aTesieM, NPUMeHSITh pa3HooOpasHbie CTIoCOObI 1 MPUEMBI
BbIUMCJ/IEHUS], COCTaB/ATh U OLIeHMBAaTb UWCJIOBblE BbIPa&KEHWS IIPA  pelleHuU
MpaKTUUeCKUX 3aZiau ¥ 3afiau U3 APYTUX yueOHBIX TTPeIMETOB.

OKpyr/iiTh 4MC/ia C 3a/laHHOW TOYHOCTBIO, a TakKXKe [0 CMBICIY TpaKTUUeCKOU
CUTYyal[1H, BBIMOJIHATh NPUKUJKY M OLIEHKY pe3y/ibTaTa BbIYMC/IEHWM, OLIeHKY 3HaueHUU
YKMC/IOBBIX BbID@KEHUM, B TOM UKCJ/Ie TIPH PellleHWH TPaKTUYeCKrX 3a/au.

PertiaTh TEeKCTOBBIE 33/jlauM apudMeTUUeCKUM CIIocob0oM, MCMO/b30BaTh TaOJIUIIbI,
CXeMbl, UepTeXxu, Apyrue cpe/iCTBa Mpe/CTaB/eHus JaHHbIX [PY peLleHrH 3a/ad.

Peliath NpakTUKO-OpHeHTUPOBAHHbIE 3a/la4uM, CBsi3aHHble C OTHOLLIEHHWEM BeJIMUMH,
MPONOPLIMOHA/IBHOCTBIO BEJTMYUH, TIPOLIeHTaMU, UHTePIPEeTUPOBAaTh Pe3yJ/ibTaThl PeLleHUs
3a7jau C yuéTOM OTpaHUUeHHH, CBsI3aHHBIX CO CBOMCTBAMM pacCMaTpHBaeMbIX 0OBEKTOB.

[enumMocCTs.

Iloka3bIBaTh U TIPUMEHSTH TPY PeLleHUM 3ajjau MPU3HaKy JeJIMMOCTH Ha 2, 4, 8, 5, 3,
6,9, 10, 11, nnpr3HaKu Je/IMMOCTH CYMMBI U TIPOU3BEeeHUS LieJIbIX Uucel.

PacksiafipiBaTh Ha MHOXKWTE/IU HaTypaslbHbIe UKCIIa.

CB0OOOAHO OIMepUpOBaTh TOHATHSMHU: YETHOE UHC/IO, HEUETHOE YHC/I0, B3aWMHO
TIPOCThIE YUCJIa.

Haxoautb HanbOObIIHI OOIIWI Ae/uTe/lb U HaMeHblllee 00Ijee KpaTHOe UhCesT U
WCI10/Ib30BaTh WX TPHU pPelleHuH 3a/1a4, MIPUMEHSITh a/iropuT™M EBKnza.

OnepupoBaTh MOHATHEM OCTAaTKa M0 MOAYJ/IIO, IPUMEHSTh CBOMCTBA CPaBHEHW T10
MOZYJIFO.

Asnredpanueckne BbIpa)XKeHHSA

BripakeHrs ¢ nepemMeHHBIMU.

Vcnonp30BaTh anreOpanyecKyl0 TEPMHHOJIOTHIO W CUMBOJIMKY, TIPUMEHSITh €€ B
Tpoljecce OCBOeHHs yueOHOTO MaTepHaria.

Haxoautb 3HaueHUs] OYKBEHHbIX BBID&KEHWM TPU  3aZlaHHBIX  3HAUEHUSIX
TiepeMeHHbIX.

Vicmosib30BaTh TOHSITHE TOXKJECTBA, BBITIOMHATE TOXKECTBEHHBbIe Mpeobpa3oBaHUs
BbIpa)kKeHUH, [J0Ka3bIBaTb TOXKAECTBA.

MHoOrou/ieHsl.

BoinosHATh TIpeoOpa3oBaHusI 11e/IOT0 BbIPaKEHWS] B MHOTOWIEH TIpUBeZIeHHueM
MO/I00HBIX C/IaraeMbIX, PaCKpPbITHEM CKOOOK.

BoInoniHATh [ielicTBUS (C/I0)KeHWe, BbIUMTaHWEe, YMHO)XKEHWE) C OJHOYIeHaMU U C
MHOTOU/IeHaMU, TIPUMeHSITb (OpPMy/ibl COKDPAIL[EHHOTO YMHOKeHUsi (KBajgpaT u Kyb
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CYMMBbI, KBafIpaT ¥ Ky0 pa3HOCTH, pa3HOCTh KBaZIpaTOB, CyMMa M Pa3HOCTb KyOOB), B TOM
yucsie J71s1 YIPOILeHUs BbIUKMCIeHUM.

OcCy1ecTB/IATh Pa3/0KeHWe MHOIOY/IEHOB Ha MHOXXUTE/H C IOMOILIBIO BbIHECEHUS
3a CKOOKM 0OIIero MHOXWTeNs], TPYMIKMPOBKA CJlaraeMblX, TpUMeHsiss (HOpMYJIbl
COKPAIL[EHHOI'0 YMHOKEeHUS.

[TpuMeHsITH TIpeoOpa30BaHMsT MHOTOWIEHOB /[ijisi DellleHdsl Pa3/MUHBbIX 3ailau U3
MaTeMaTHKH, CMEXXHbIX PeMEeTOB, U3 PealbHOM MPAKTUKH.

Vcrionb3oBaTh CBOMCTBA CTeleHeM C HaTypaJbHbIMM  MOKasaTeasiMd /ISt
npeoOpa30BaHusl BbIPaXKEHUH.

YpaBHeHus u HepaBeHCTBa

Peliath /MHelHbIe ypaBHEHHs C OJHOM TMepeMeHHOW, MPUMeHsIsl MpaBWJ/ia repexo/a
OT UCXOJHOTO YpaBHEHHUsI K paBHOCU/IbHOMY eMy. [IpoBepsTh, SIBASIETCS JIM YUC/I0 KOPHEM
ypaBHeHWUS.

[ToabupaTh TIpUMEpHI TIap YKMCeI, SB/SIOMIUXCS pellieHreM JTMHeMHOTO ypaBHeHUS C
JIBYMsI [lepeMeHHbIMHU.

CTpouTh B KOOPAMHATHOM IJIOCKOCTH TpavK JMHEHMHOrO ypaBHEHHUsI C JABYMs
nepeMeHHBbIMHU, T0J1b3YsCh TpavKOM, IPUBOAUTD NPUMEpHI pellleHrsl ypaBHEHHSI.

Pemmath cucTeMbl IByX JTMHEUHBbIX ypaBHEHUH C [ABYMs NepeMeHHbIMH, B TOM UHC/Ie
rpauuecku.

CocCTaBisTh U pellaTh JIMHeHWHOe YPaBHEHUE WM CUCTEMY JIMHEHWHBIX YPaBHEHUM 110
YCJIOBUIO 33/lauy, UHTEPIIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJjaud TOJTyYeHHbIN
pe3yJbTar.

DyHKIMH

KoopavHate! u rpadyku.

M306pakaTb Ha KOODJWHATHOW TPSMOM TOUKH, COOTBETCTBYIOI[HE 3a/laHHBIM
KOOp/IMHaTaM, Jyud, OTpe3KH, WHTepBa/ibl, 3alyChiBaTh UMCJIOBble TIPOMEXYTKH Ha
anreOpanuecKoM sI3bIKe.

OTmeuaTh B KOOPAMHATHOU IVIOCKOCTH TOUYKH I10 38/|JaHHBIM KOOpJMHATaM.

DYHKIWH.

CTpouTb rpaKu JIMHENHBIX (DYHKLUU.

OnuceiBaTh C MOMOLIBIO (PYHKL[MM W3BECTHbIE 3aBUCMMOCTU MEXAY BeJIUUYMHAMU:
CKOPOCTb, BpeMs, pacCTOsIHWe, 1|eHa, KOJMYeCTBO, CTOMMOCTb, IPOWU3BOJUTETHLHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxouTh 3HaueHre (QyHKLMM 10 3HAUEHHIO e€ apryMeHTa.
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[TorumaTh rpaduueckuii crioco® TIpeACTaBAeHWS MW aHanW3a HH(OpMaIUH,
W3B/IeKaTh W WHTEPIPeTHPOBaTh MH(OpMAII0 W3 TpadUKOB peanbHBIX IPOIECCOB U
3aBHCUMOCTEH.

Vcrionb3oBaTh CBOMCTBA YHKLMMN /ijis aHa/M3a rpauKoOB peasibHbIX 3aBUCUMOCTeM
(Hy/M PYHKIMH, TIPOMEXYTKHU 3HAKOTIOCTOSIHCTBA (DYHKITMM, TIPOMEXKYTKU BO3paCTaHUsl U
yObIBaHUsS HYHKI[MH, HauOoJIbIllee ¥ HaMeHblllee 3HaUeHUst (PyHKIIUN).

Vcrionb3oBaTh TpauKyA /s WCCAeOBaHUS TIPOLIECCOB U 3aBUCUMOCTeM, TIpU
pellleHUU 3a/lau U3 APYTyX yueOHBIX TIPeIMeTOB U peasibHOM »KH3HHU.

K koniy obyueHuss B 8 ksacce oOyuaroIuiics TIONYYUT C/IeyOIIe TpeJMeTHbIe
pe3yJIbTaThl:

Yuc/ia 4 BBIYHCTeHUA

VppatuyoHanpHble yncia.

[ToHUMAaTh 1 UCIIO/b30BaTh MPE/ICTaBIeHNUs O PACIIMPEHUN YUC/IOBBIX MHOXKECTB.

CBOOOZIHO OIEpUpOBaTh TOHSATHSIMU: KBa/IpaTHBIA KOPeHb, apHUdMeTHUeCKHH
KBaJIpaTHBIN KOpPeHb, MPPALIMOHAIbHOE UKMCJI0, HAXOUTh, OLleHUBATh KBaJ[paTHbIe KOPHH,
WCTIO0/Tb3Yys TIPY He0OXOAMMOCTH KasbKYJISTOP, BBIMOIHATL NTpeoOpa30BaHusl BhIpayKeHUM,
cofiepyKallliX KBaJ[paTHbIe KOPHU, UCII0JIb3Ysl CBOMCTBA KOPHEH.

Vcnonb30BaTh HadasjbHbIe TIPe/ICTaBAEHUS O MHOXKECTBe [eMCTBUTENbHBIX UMCes
[UIs CpaBHeHWs, OKDYTJIeHUs U BbIUMC/IeHUH, W300paXkaTh [eNCTBUTebHBbIE UHC/IA
TOYKaMH Ha KOOPJAWUHATHOU MPSIMOM.

Vcrnosib30BaTh 3amucy OOJBIITNX U MaJIbIX UHCE C TIOMOIIbIO AeCITUYHBIX Apo0eil 1
crerieHelt uncsa 10, 3amMCbIBaTh U OKPYTJ/ISTh UUC/IOBbIe 3HaUeHHWsl PeaslbHbIX BeTUUYUH C
MCTI0/Tb30BaHUEM pPa3HbIX CUCTEM U3MepeHUH.

[enumMocCTs.

CB00O0/IHO OrepyupoBaTh TIOHSATHEM OCTaTKa M0 MOJYJIF0, TIPUMEHSITh CBOMNCTBA
CpaBHEHMI TI0 MO/TYJTF0, HAXOUTb OCTaTKKA CYMMbI U TIPOU3Be/IeHUsI 110 JaHHOMY MOJYJIIO.

Asnredpanueckue BbIpaXKeHHUsA

pobHOo-paliioHa/TbHbIe BHIPa)KeHUSI.

Haxoguth fgomycTHMble 3HaueHHsI TepeMeHHbIX B  ApOOHO-pal[MOHaIbHBIX
BbIp@KEHUSIX.

[TpyMeHSATb OCHOBHOE CBOMCTBO pal[MOHAIBHON APOOU.

BeImosHATh TipuBefieHne anrebpamyeckux Apobei K oO0IemMy 3HaMeHaTeso,
CJIOKeHre, YMHOXKeHUe, fiefieHue anreOpanueckux Apobei.

BBINO/HATE TOX/[eCTBeHHbIe TTpeobpa30BaHKs PALlMOHATbHBIX BbIPAa)KEeHU.

[TpuMeHsATh TpeoOpa30BaHUs BBIPDAKEHWW [Ji PeIlleHus] Pa3/UuHBbIX 3a7au W3
MaTeMaTUKH, CMEKHBIX TIPeJIMETOB, U3 PealbHOM MPaKTHKHU.
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CrerneHu.

[TpyMeHSATb TOHSITHE CTEeTIeHW C I[eJIbIM TI0Ka3aTesieM, BBITIO/IHATL MMpeo0pa3oBaHuUs
BbIDA)KEHUM, COZlepyKalliuX CTereH! C 1e/IbiIM MoKa3aTesleM.

VppaiiyioHanbHbIe BbIpaXKeHUsl.

HaxomuTh fomycTUMble 3HaueHUs] TepeMeHHbIX B BBLIPAKEHUSIX, COJlepXKalllix
apu@meTHUecKre KBaJipaTHbIe KOPHU.

BbInoTHATE TTpeoOpa30BaHusl MppaIjioHaIbHBIX BbIpayKeHWM, WCTIOb3ys CBOHCTBA
KODHEeM.

YpaBHeHus u HepaBeHCTBa

PeraTh KBa/ipaTHbIE YpaBHEHHUSI.

Periath Apo6HO-palioHa/IbHEIE YPaBHEHUSI.

PeliaTh /MHeNMHbIe ypaBHEHUs C TapamMeTpaMH, HeC/IOKHbIe CHCTeMbl JIMHEMHBIX
yPaBHEHUM C MapamMmeTpaMH.

[TpoBOUTh HCCNEIOBaHUS YpaBHEHWM W CUCTEM YpaBHEHUW, B TOM UHC/e C
npyuMeHeHreM rpaduyecKyx Tpe/cTaBieHUl (yCTaHaB/IMBaTh, UMEET /U ypaBHEHUE WU
cuCTeMa YpaBHeHUM pellleHusi, ecjid UMeeT, TO CKOJIbKO, U TIpoyee).

[TepexoauThb OT CIOBeCHOM (hOPMY/IMPOBKH 3a/lauM K eé anrebpanueckoil Moienu ¢
TIOMOII[bI0 COCTAaB/IeHUS] ypaBHEHUSI WM CUCTeMbl ypaBHEHHWM, WHTepIIPeTUPOBaThb B
COOTBETCTBUU C KOHTEKCTOM 3a/lauy TOTyYeHHbIN pe3ysbTar.

[TpuMeHSITb CBOWMCTBA UHMC/OBBIX HEPaBEHCTB /Ji1 CpPaBHEHWSs, OI|eHKU, pelllaTh
JIMHeliHble HepaBeHCTBa C OJHOW TepeMeHHOM W WX CHUCTeMbl, AaBaTb I'PapuuecKyro
WJUTIOCTPALIMI0 MHOKECTBA pellleH! HepaBeHCTBa, CUCTEMbI HEPaBEHCTB.

DyHKIMH

[ToHumMaTh ¥ UCMOJ/b30BaTh (GYHKLUMOHAIbHbIE TIOHSATHS W SA3bIK (TEpPMUHBI,
CUMBOJIMYeCcKre 0003HaueHus), orpe/ie/isiTh 3HaueHre (GyHKI[MH 110 3HaUeHUI0 apryMeHTa,
orpeJieNiiTh CBOMCTBa (GYHKLIMU 110 e€ rpaduKy.

Crpoutb rpagukud (yHKIUA , OMUCHIBATH CBOMCTBA UMC/IOBOM (YHKIMM 10 eé

rpaduKy.

K koHily oOyuenuss B 9 Kijacce 0O0ydYarol[uicsA TIONYUYMT CJIeAYIOIIMe TpeAMeTHbIe
pe3yJibTaThl:
Yuca 1 BbIYMC/IEHUA
CB0OOOZIHO OmepupoBaTh TOHATUSIMH: KOpPeHb N-d  CTeleHH, CTeleHb C
palMoHaIbHbIM MOKa3aTe/ieM, HaXOAUTb KOPeHb N-U CTereHH, CTeleHb C paliOHa/IbHbIM
ToKa3aTesieM, UCIIOMb3Ysl TIPU HeoOXOAUMOCTH Ka/IbKY/ISITOP, TIPUMEHSITb CBOMCTBA KOPHS
n-U CTerneHu, CTeNeH! C palOHA/IbHBIM [TOKa3aTe/ieM.
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Vcrionb3oBaTh TMOHSITUE MHOXXECTBa JeHMCTBUTENbHBIX UMCe MPU pelleHur 3ajad,
MPOBEeJIeHNU PaCCY>K[eHUN U [JOKa3aTeTbCTB.

CpaBHUBaTh Y YIIOPSI0YUBATh JEeUCTBUTEIbHBIE UMC/A, OKPYIVIATh [eMCTBUTEIbHbIE
YM(J1a, BBITIOJIHATh PUKUIKY pe3y/ibTaTa BbIUKMC/IEeHUM, OLIeHKY UMC/IOBBIX BbIPa)KeHHUH.

Asredpanuyeckue BbIpa)KeHHS

CB00OOIHO oOrepyUpoBaTh TIOHSITUEM KBaZIpaTHOTO TPEXUsieHa, HAXOJUTh KOPHU
KBaJ[paTHOIr'0 TPEXujeHa.

PacksiafpiBaTh KBaIpaTHBIM TPEXU/IEH Ha JIMHEUHbIE MHOXKUTEIH.

YpaBHeHus u HepaBeHCTBa

PeraTh /MHeliHble W KBaZlpaTHblE YpaBHEHHs, YpaBHEHUSs, CBOJSIIMECS K HUM,
IpOOHO-paloHa/IbHbIE YDAaBHEHMUS.

Periate HeC/10)KHbIE KBaJIpaTHbIe YpPaBHEHUS C TTapaMeTpPOM.

PeliaTh /MHeliHble HepaBeHCTBa, KBaj/paTHble HEPABEHCTBA, MCII0J/Ib30BaThb METO[
WHTEepPBAJioB, W300paXkaTh pellleHWe HepaBeHCTB Ha UHC/IOBOW TIPSIMOM, 3alyChIBAaTh
pelleHye C MOMOILBI0 CUMBOJIOB.

PemaTe cucTtembl JBYX JMHEMHBIX ypaBHEHUU C JBYMS NepPeMEeHHbIMU U CHUCTEMBI
[IBYX YpaBHEHHH, B KOTOPbIX OJJHO YPaBHEHE He SIB/ISIeTCS TMHENHBIM.

PeriaTe HeC/10)KHbIE CCTEMbI HeJTMHENHBIX YPaBHEHUU C ITapaMeTPOM.

[TpyMeHATb MeTOAbl PaBHOCU/IBHBIX TpeoOpa3oBaHUii, 3aMeHbl TepeMeHHOM,
rpauueckoro MeToja Npy pelieHruu YpaBHeHU! 3-U U 4-i1 CTerneHeu.

PemiaTe cucCTeMBbl JMHEWHBIX HEPABEHCTB, CUCTEMbI HEpPaBEHCTB, BK/HOYAIOLIMe
KBa/[paTHOe HepaBeHCTBO, U300pakaTh pellleHWe CHUCTeMbl HepaBeHCTB Ha UMC/IOBOU
MPSIMOM, 3aMMChIBaTh pellieHre C MOMOIIbI0 CHMBOJIOB.

PeriaTh ypaBHeHUs], HepaBeHCTBA U UX CHUCTEeMbl, B TOM 4MC/ie C OrpaHUYeHUSIMHU,
Haripy¥Mep, B LieJIbIX YKC/Iax.

[TpoBoUTh HCCNEIOBaHUS YpaBHEHWM W CUCTEM YpaBHEHUW, B TOM UHCJe C
nprMeHeHreM rpaduuecKyx Ipe/cTaB/AeHUl (yCTaHaB/IMBaTh, UMeeT /I ypaBHEHUe WU
CUCTeMa YpaBHeHUU pelleHus], ec/id UMeeT, TO CKOJIBKO, U TIpoyee).

PemiaTe TEKCTOBbIe 3a/lauM anreOpavyecKrM CIIOCOOOM C TIOMOIIBIO COCTaBJIEHUS
yPaBHEHMM, HEPaBEHCTB, UX CUCTEM.

Vcrionb3oBaTh ypaBHEHWs, HepaBeHCTBA M MX CUCTeMbl i1  COCTaBJIEHUS
MareMaTU4eCcKOM  MOJenu  peajibHOW  CUTyalluM  WIM  [PUKIAZHOM  3ajauM,
VMHTEePHPeTUPOBaTh MOJyYeHHbIe Pe3y/bTaThl B 3a/JaHHOM KOHTEKCTE.

UmncioBbie NOC/IeA0BaTe/IbHOCTU U MPOrpeccuu
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CB0oOOAHO OTepupoBaTh TOHATHSIMHU: 3aBUCUMOCTb, (DYyHKIMSA, rpaduk GyHKIUH,
npsiMasi  TIPOTIOPI[MOHANIBHOCTD, JIMHeWHass (QYHKIMs, oOpaTHasi TPOIOPLMOHA/IBHOCTD,
napaboJia, rutiepbosia, KyCOUHO-3a/jaHHast (PyHKITHS.

WccnenoBaTh QyHKIUIO 110 eé rpaduKy, yCTaHaBIUBATh CBOWCTBA (QYHKLIMHN: 00/1aCTh
oripe/ie/ieHUsi, MHOXKeCTBO 3HaueHWM, Hy/Jud (PYHKI[UH, TIPOMEXXYTKU 3HAKOIIOCTOSIHCTRBA,
MIPOMEXXYTKA BO3pacTaHHs W YObIBaHUS, UETHOCTb M HEUETHOCTh, HauOO/bIllee W
HavMeHblllee 3HaueHusl, aCUMITTOTHI.

Pacrio3HaBaTh KBa/IpaTUUHYI0 (GYHKI[MIO 110 ¢dopMysie, TMPUBOJUTL TIPUMEPHI
KBaZIpaTUYHBIX (DYHKI[MW U3 pealbHOU KU3HU, (DU3HUKH, TeOMETPUM.

OmnpenensiTe MoOJ0KeHWe rpadyka KBaZpaTUYHOW (YHKLMM B 3aBUCUMOCTH OT eé
KO3(PhULIMEeHTOB.

Crtpouth rpadvk KBaJgpaTUUHOW (YHKIMH, OMMCHIBAaTb CBOMCTBA KBaJpaTUUHOM
byHKLMY 110 e€ rpaduKy.

Vcrionb30BaTh CBOMCTBA KBaJipaTUUHOU (PYHKIWY JJis pellieHust 3aJau.

Ha npumepe kBajipaTUUHOM (PyHKI[MU CTpoUTh rpaduk dyHkuuu y =df(kx + b) + c c
TIOMOIIbIO TIpeobpa3oBaHmii rpaduka hyHKIUH y=f(X).

WnnmtocTpyupoBaTh € MOMOLIBIO rpaduka peasbHYH0 3aBUCUMOCTb WU MPOLIECC M0 UX
XapaKTepUCTUKaM.

Apudmernueckasi 1 reoMeTprUUeCcKas MPOrpecCHu

CB0OOOAHO oOMepypoBaTh TMOHSITUSIMU: TIOC/€/0BaTe/IbHOCTh, apudMeTHyeckass |
reoMeTpuyecKast Mporpeccuu.

3ajaBaTh MOC/eI0BaTeIbHOCTH Pa3HbIMU CTIOCOOaMU: OMMcaTe/TbHbIM, TaOJIUYHbIM, C
MOMOLLBI0 (POPMYJIbI N-TO UjieHa, PeKYPPEHTHbIM.

BbINO/IHATH BBIUKC/IEHUS C UCTI0JIb30BaHUeM (hOpMYJI N-ro ujieHa apudmMeTruueckon u
reoOMeTpUYeCKOM TPOrpecCrid, CYMMBI IEePBbIX N YJIEHOB.

M306pakaTh ujieHbI MOC/IeOBaTe/IbHOCTA TOUKAaMH Ha KOOPAMHATHOM T/IOCKOCTH.

Pemarb 3ajjauu, CBsi3aHHblE C YKC/AOBBIMHU IOC/I€0OBaTEJbHOCTSAMU, B TOM YHC/IE
3a[jauy M3 peasibHOM >KM3HU (C UCTOIb30BaHUEM KaJ/IbKYJ/ISITOPA, LIM(POBBIX TEXHOJIOTHH).

Pacrio3HaBaTh YW TIPUBOJUTH  TPUMepPbl  KOHEUHBIX W OeCKOHEUHBIX
nocJ/ieloBaTeIbHOCTEMH, OrpaHUYeHHbIX roc/ieZiloBaTeIbHOCTeH, MOHOTOHHO
Bo3pacTaroiyx (yObIBarOIMX) MOC/IeA0BaTe/IbHOCTEH.

VmeTh mpe/icTaB/ieHre O CXOJUMOCTH T10C/Ie[J0BaTe/TIbHOCTH, YMeTb HaX04UTh CYMMY
6eckoHeuHO yObIBarollell reoMeTpuUeCKoi TTPOrpecCcum.

[TpumeHsTh MeTO/, MaTeMaTUueCKOW MHAYKLMHY TIPU peLleHnu 3aadu.
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TEMATNUYECKOE INIAHUPOBAHUE

7 KIIACC

No Ko/smmuecTBo yacos

n/n | HaumeHoBaHue pa3/jesioB U TeM NPOrpaMMbl Beero KoHTpo/bHEBIE

pabdoThI

1 UM CJIA N BBIUMCJIEHUWS. PaijnoHanbHble unciia (IOBTOpeHue) 11
2 ®YHKIWW. KoopanHaTs! ¥ rpaduky. yHKIMU 17
3 AJITEBPAVNYECKUWE BBIPAJKEHWA. BeipakeHust € riepeMeHHbIMA 7
4 YPABHEHUA Y CUCTEMBI YPABHEHMWIA. JIuneiinble ypapHeHus 10 1
5 UMCJIA 1 BBIUVCJIEHWSA. CreneHs ¢ HaTypa/bHbIM ITOKa3are/ieM 6
6 AJITEBPANYECKUWE BBIPAKEHV . MHOrouneHsl 23 1
7 AJI'EBPANYECKHNE BBIPAKEHNMA. ®opmyJibl COKPALLIEHHOIO YMHOXKEHUs! 14 1
8 UMCJIA 1 BBIUWCJIEHWA. [JemuMocTb 10
9 O YHKUWU. JIuneliHas QyHKLMs 16 1
10 YPABHEHUS I CUCTEMBI YPABHEHMM. CucTeMbl IMHeiHBIX ypaBHeHUH 14 1
11 [ToBTOpeHue, 00001IeH1e, CHCTeMaTH3alMsl 3HAHUM 8 1
OO0111e€ KOTMYECTBO YaCOB 110 IPOrpaMMe 136 8




8 KVIACC

KosuyecTBO UacoB

Ne HauMeHoBaHMe pa3jie/ioB ¥ TeM NPOrpaMmbl KoHnTpo/bHbIe
n/n Bcero
padoThI

1 YPABHEHNA N HEPABEHCTBA. HepaBeHcTBa 20 1
2 UNCJIA Y BIYNCJIEHV . KBaspaTHbIM KOpeHb 17 1
3 YPABHEHWA 1 HEPABEHCTBA. KBazipaTHble ypaBHeHUs 17 1
4 AJITEBPANYECKUE BBIPAXKEHUS. [IpobHO-parioHanbHbIe BhIPaKEHHS 17 1
5 YPABHEHUSA 1 HEPABEHCTBA. /Ipo6HO-palioHa/IbHble YPaBHEHUST 19 1
6 OYHKLIVN 15 1
7 AJITEBPANYECKUE BBIPAKEHU . Crenenu 14
8 UNCJIA Y1 BBIYMCJIEHWA. JenmuMocTb 7 1
9 IToBTOpEHMe, 0000IIIeHHe, CUCTeMATH3alMsl 3HAHUH 10 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136
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9 KV/IACC

No KosnyecTBo uyacoB
n/ | HauMeHoBaHue pa3jie/ioB U TeM NPOrpamMMbl Beero KoHnTpo/bHbIe
n padoThI

1 OYHKILINN 25 1

2 YPABHEHNA N HEPABEHCTBA. KasipaTHble HepaBeHCTBa 15 1

3 YPABHEHWA 1 HEPABEHCTBA. YpaBHeHusi, HepaBeHCTBa U UX CUCTEeMbI 25 1

4 YNCJIOBBIE ITOCJIEJOBATEJIBHOCTU U ITPOI'PECCUN 25 1

5 AJI'EBPAMYECKHUE BBIPAJKEHV . CreneHs ¢ paljOHa/IbHBIM [10Ka3aresieM 12 1

6 IToBTOpEHMe, 0000IIIeHNe, CUCTeMAaTH3aIUsl 3HAHUM 34 1
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 6
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IIOYPOYHOE IVIAHUPOBAHUE

7 KITIACC
Ne
Tema ypoka KonTpo/sibHBIE
n/n
padoThI

1 IToBTOpeHue. PaloHabHbIe yncia
2 [ToBTOpeHue. CpaBHeHUe, YIIOpsilouMBaHue U apudMeTHUecKre JeiCTBUsI C paljiOHaIbHBIMU YU C/IaMU
3 [TosTOpeHue. YucoBas npsimasi, MOJYyJ/Ib YUC/Ia
4 IToBTOpeHwue. ITpoIIeHThI, 3aNMCh MTPOIIEHTOB B BU/ie pOOU 1 IpoOU B BHJie TIPOIIEHTOB
5 IToBTOpeHue. Tpy OCHOBHBIE 33/ja4M Ha MPOLEHTHI
6 IToBTOpeHue. Tpy OCHOBHBIE 33/jau Ha MPOL€HTHI
7 IToBTOpEHMe. PellleHre TeKCTOBBIX 3ajiau apuMeTHUeCKUM CII0COO0M
3 [ToBTOpEHMe. PelieHue 3a/jau U3 peanbHOM MPAKTUKK Ha YaCTH, APOOH, TIPOIIEHTLI, IPUMEHeHHe

OTHOLLIEHWH Y MPOTIOPLIMM TIPY PEIIeHUH 3a7ja4
9 [ToBTOpeHue. PeltieHue 3a/jau U3 peasbHOMN NMPAKTUKKU Ha YacTH, APOOU, TIPOLIeHTHI, PUMeHeHH e

OTHOLLIEHWH Y TIPOTIOPLIMM NIPU pellleHUH 3a/ja4y
10 IToBTOpEHHe. PeasibHble 3aBUCMMOCTH; PellIeHHe 3a/iayu Ha JBW)KEeHWe, Pab0Ty, MOKYIKH, HAaJloTH
11 KonTposbHas paboTa 1o Teme "ParjoHanbHbIe ync/a" 1
12 KoopauHarta TOUKY Ha NpsSIMOM
13 UucnoBble MPOMEXYTKH
14 UuicsioBbIE TTPOMEXYTKH
15 PaccTosiHre MexX/ly IByMsl TOUKaMH KOOPJAMHATHOM NPsSIMOM
16 IIpsiMoyToO/ibHAsI crcTeMa KOOpAMHAT. AGciycca U OpAMHATA TOUKWA Ha KOOPAMHATHOM TJIOCKOCTU
17 IIpsimoyrosbHasi cucTeMa KoopAuHaT. Abcipcca ¥ op/ivHaTa TOUKM Ha KOOPAMHATHOW TJIOCKOCTH
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18 [TpumMepsl rpaukoB, 3a/laHHBIX hOpMYyIaMu

19 UreHue rpadrKoOB pealbHbIX 3aBUCUMOCTeMN

20 DyHKIIMOHA/IbHbIE 3aBUCUMOCTU MeKy BeJIMYMHAMU

21 [MToustue dyHkMU. DyHKIMS KaK MaTeMaTH4ecKasi MoJieJib peajibHOro rpoliecca
22 [MousiTe dyHKIMK. DYHKIMS KaK MaTeMaTHueckasi MoJieJib peajibHOTo rpoliecca
23 [MoHsiTne pyHKIMK. PYHKIMS KaK MaTeMaThyeckast MoJie/lb peajbHOro rnpoljecca
24 Ob6mnacTb onpeiesieHys: M 001aCTh 3HaUeHUH (QYHKIMN

25 O06Js1acTh ornpeiesieHust ¥ 06/1aCTh 3HAUEHUH (DYHKIH

26 Crioco0bl 3a/1aHusi GYHKIMN

27 I'paduk byHKIN

28 KoHTtposipHasi pabota o Teme "KoopanHatel ¥ rpadmku. @yHKIMN"

29 BblpakeHue C nepeMeHHbIMU. 3HaueHKe BbIpakeHUsl C [lepeMeHHbIMU

30 Brlpa)keHue C nepeMeHHbIMH. 3HaUeHHe BbIp&)KEHUs C TepeMeHHbIMU

31 Boipa)keHue ¢ nepeMeHHbIMU. 3HaueHHe BbIPa)KeHUs! C IepeMeHHbIMU

32 ITpescTaBneHre 3aBUCUMOCTH MeXX/y BeJIMUMHAMU B BUJIE (DOPMYJIBI

33 I[TpeacTaBieHre 3aBUCMMOCTH MeX/y BeJTMYMHAMU B BUjle HOPMYJIbI

34 Bbluncienus no (opmysiam

35 Brrurcnenus no gopMysiam

36 YpaBHeHue ¢ 0/iHOM nepemeHHoOW. KopeHb ypaBHeHUs!

37 CBOWCTBa YpaBHEHUM C OZHOW TepeMeHHOM

38 CBOICTBa YpaBHEHUM C OZJHOM TepeMeHHOM

39 PaBHOCUJILHOCTh YpaBHEHUM

40 YpaBHeHMe KaK MaTeMaTHuecKasi MoJieJlb peasbHOU CUTYaluu

41 Yucio KopHel JIMHeMHOT0 ypaBHeHUsI

42 Unc/10 KOpHeU JIMHEWHOTO YPaBHEeHUsI

43 PelieHne TeKCTOBBIX 3a/lay C NOMOILbIO JIMHEMHbIX ypaBHEHUH
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44

JIvHeliHOe ypaBHeHUe, cojieprKalliee 3HaK MOAYJIs

45 KonTposbHas paboTta 1o TemaMm "BeipakeHus C riepeMeHHbIME', ""JIWHelHbIe ypaBHeHUsS"
46 CrerneHb C HaTypa/bHbIM [10Ka3aTesiem

47 CBOMCTBa CTeleHy C HaTypaJbHbIM MOKa3aTesaeM

48 CBoNCTBa CTelleHY C HaTypa/IbHbIM TOKa3aTeseM

49 CBOUCTBA CTENEHU C HaTypasbHbIM IIOKa3aTesem

50 3anuch urcsa B JeCITUYHOW MO3ULIMOHHOM CUCTeMe CUMC/IeHUsI

51 3anuch Yrc/ia B IeCITUYHOM TTO3UIIMOHHOM CUCTEMe CUMCIeHUs

52 OpHousieHbl. OHOUWIEH CTaHAAPTHOrO BHUia. CTereHb OIHOY/IeHa

53 OgHoueHbl. OHOUWIEH CTaHAApPTHOrO BHUia. CTereHb OIHOY/IeHa

54 MHorouwieHbl. MHOroW/ieH CTaHAapTHOro BUjia. CTereHb MHOTOU/IeHa

55 MHorouwieHbl. MHOroW/IeH CTaHAapTHOro Buzia. CTereHb MHOIOU/IeHa

56 CJi0)KeHre U BbIYMTaHWe MHOT04/IeHOB

57 CJ10)KeHHe U BbIYMTaHVe MHOTO4Y/IeHOB

58 CJi0)KeHWe U BbIYMTaHWe MHOTO4Y/IeHOB

59 YMHOKeHUe U fieJileHne MHOTOU/IEHOB

60 YMHOXeHHe U [lejleHue MHOTOU/IeHOB

61 YMHOXeHHe U [lejleHe MHOTOUIeHOB

62 YMHO)KeHMe U JiejieHre MHOIOU/IeHOB

63 ITpeobpa3oBaHue 11e/I0T0 BhIpaXKEHUsI B MHOTOU/IeH

64 ITpeobpa3oBaHue 11e10r0 BhIpaXKeHNs] B MHOTOU/IEH

65 ITpeobpa3oBaHue 11e710r0 BbIpayKeHHsi B MHOTOU/IeH

66 Kopnau MHOTOU/IEHa

67 KopHu MHOrouneHa

68 ToxzgectBo. ToxkgecTBeHHbIe Mpeobpa3oBaHusi anrebpanyecKrx BbIpayKeHUH
69 Toxxaecteo. ToxzaecTBeHHbIe MpeoOpa3oBaHMs aredpanuecKUX BbIpaKeHUH
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70 ToxzgectBo. ToxkgecTBeHHbIe Mpeobpa3oBaHusl anrebpanyecKrx BbIpayKeHUH

71 Toxxaecteo. ToxzaecTBeHHbIe Mpeobpa3oBaHMs aredpanuecKrUX BbIpaKeHUH

72 ToxzgectBo. ToxkgecTBeHHbIe Mpeobpa3oBaHusl anrebpanyecKrx BbIPayKeHHH

73 [loKa3aTe/bCTBO TOXK/IECTB

74 KoHTtpospHast pabota o Temam "CrenieHb C HaTypasIbHBIM MOKa3aresiem', "MHoroueHb!"
75 KBazipat cymMMbl ¥ KBaJpaT pa3HOCTH JBYX BbIpaXKEHUM

76 KBazipaT CyMMBbl HECKOJIbKMX BbIp&KEHUU

77 Ky6 cymMMbI 11 Ky6 pa3HOCTH /IBYX BbIpaKEHUH

78 Pa3HOCTh KBaJpaToB /IBYX BbIpa)KeHUH

79 ITpou3BesieHye pa3HOCTH U CYMMBI [IBYX BbIpaKeHUU

80 ITpou3BesieHMe pa3HOCTH U CYMMBI [IBYX BbIpaKeHUU

81 CyMMa 1 pa3HOCTb KyOOB JBYX BbIpDayKeHUH

82 CymMa 1 pa3HOCTb KyOOB /IByX BbIpa’KeHUM

83 Pa3ioxeHne MHOro4leHa Ha MHOXKUTeIN

84 ITpousBesieHre pa3HOCTH CYMMBI /IBYX BbIpa)KeHHU, CyMMa M pa3HOCTh KYOOB JIBYX BbIpayKeHUM
85 Pa3ioxeHne MHOrouieHa Ha MHOXKUTeIN

86 BriHeceHHe 0011]er0 MHOXKUTeJIS 38 CKOOKH

87 MeTo/, rpynnvpoBKU

88 KonTposbHas paboTa 1o Teme "®opMyibl COKPAI[eHHOTO YMHOKEeHHS"

89 HenumocTs Liesibix uncesn. CBOMCTBA [AeJUMOCTH

90 HenmumocTs 1enbix uncesn. CBOMCTBA [IeTMMOCTH

91 ITpocTele ¥ cocTaBHbIe uncia. YETHbIE U HEUETHBIE YKUC/Ia

92 [TpusHaku genumoctM Ha 2, 4, 8, 5, 3, 6, 9, 10, 11

93 [1pu3Haku genumocTty Ha 2, 4, 8, 5, 3,6, 9, 10, 11

94 ITpu3HaKu Ae/IMMOCTH CYMMBI U IPOU3BeZIeHNs Lie/IbIX YrCesl IIPU pellleHnH 3a/a4
95 HaubGonbimii oOIuii lenurenk M HAaMMeHbIIee 0011jee KPaTHOe JIBYX UHCesT
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96

B3avMHO npocThle yuc/a

97 Anroputm EBkmnpa. lenenve ¢ oCTaTKOM

98 CpaBHeHUs Le/IbIX Yrcesl 110 MOAYJIF0 HaTypaIbHOIO YMcJjia
99 JIuHeliHas yHKLIMsI, €€ CBOWCTBA

100 JlvHeiliHas QyHK1Ms, eé CBOMCTBA

101 JIuneliHast yHKLIMsI, €€ CBOWCTBa

102 I'paduik mHeriHOW QyHKLMU

103 I'paduvik MMHeMHOM QYHKIUU

104 I'paduik mHeriHOW QyHKLMK

105 I'paduik mHeriHOW QyHKLMU

106 I'paduik yHKIMM y = | X |

107 I'paduk GyHKIMM y = | X |

108 I'paduk QyHKIMU Y = | X |

109 I'paduik yHKIMM ¥ = | X |

110 KycouHo-3a/1aHHbIe (DyHKLIMU

111 KycouHo-3a/jaHHble QyHKIUU

112 KycouHo-3a/1aHHbIe (hyHKLIAU

113 KycouHo-3a/1aHHbIe (DyHKLIMU

114 KonTposbHas pabota 1o Temam "Jlemumocts", "JIuHeliHas GyHKImsS"
115 YpaBHeHHe C IByMsl IlepPeMEeHHBIMU

116 YpaBHeHUe C IByMs MTepeMeHHbIMU

117 ['pacduK TMHENHOT0 YpaBHEHUsI C IBYMs llepeMeHHbIMU
118 I'padvik TMHEMHOT0 ypaBHEHUsI C IBYMsl TepeMeHHbIMU
119 CucTeMbl JIMHEHHBIX YPaBHEHUM C IBYMsI IepeMeHHbIMU
120 CHCTeMbl IMHEHMHBIX YPABHEHUM C ABYMsI IepeMeHHbIMU
121 ['pacdrueckuii MeTo/1 pellieHUsi CUCTeMbI JIMHeWHBIX YpaBHEeHUH C ZIByMsI TlepeMeHHbIMU
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122 ['pacdryeckuii MeTOZ, pellieHusl CUCTeMbI JTMHEWHBIX YpPaBHEeHUH C IBYMsi TlepeMeHHbIMU
123 PerieHune cucTeM MHeNHbIX ypaBHEHUH C [IByMsI [TlepeMeHHbIMU MeTOJ,0M IO, CTAHOBKH U METOZ,0M
CJI0’KeHUS
124 PerieHne crcTeM JMHENHBIX ypaBHEHUH C [JByMsI [lepeMeHHbIMU MeTOJ,0M IO CTAHOBKH U METOZ,0M
CJI0KEeHUs
125 PemieHne crucTeM JIMHENHBIX ypaBHEHUH C JByMsI [lepeMeHHbIMU MeTOJ0M IO CTaHOBKH U METOZ,OM
CJI0KEeHUs
196 PerieHune crucTeM JIMHENHbBIX ypaBHEHUH C [IByMsI [TlepeMeHHbIMU MeTOJ0M TI0JiCTAHOBKH U METOZ,OM
CJI0KEeHUs
127 Cucrema IBYX JIMHEMHBIX YPaBHEHUU C JBYMsI [IepeMeHHbIMU KaK MOZieJIb peajJbHOW CUTyaluu
128 KoHTposibHasi pabota o Teme "CHCTeMbI IMHEHHBIX YpaBHEHUH'" 1
129 [ToBTOpeHue u 060011IeHNe. Bripa)keHusi C IepeMeHHbIMU
130 TToBTOpeHue u 060061eHre. CTerneHb C HATYpaJbHBIM MOKa3aTeeM
131 [ToBTOpeHue u 060061eHre. OHOUIEHBI ¥ MHOTOWIeHBI. ToXKaeCcTBeHHbIe peoOpa3oBaHust
asireOpanyecKux BbIpayKeHUN
132 IToBTOpeHue u 060061eHNe. DOPMYIIbI COKPALLIEHHOTO YMHOKEHHUsI
133 IToeTOpeHue u 060611eHNe. KoopyuHaThl 1 rpadHKy.
134 TToBTOpeHue u 060061eHue. JIuHeliHas GYHKLUS U e€ CBOWCTBA
135 ViToroBasi KOHTpPOJIbHasi paboTa 1
136 [ToBTOpeHUe U 060611eHNe. PellieHre cUCTeM JTMHeNHHbBIX ypaBHEHUH C IBYMsl epeMeHHbIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136
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8 KVIACC

Ne Tema ypoka KoHTpo/1bHBIE
n/n
padoThI
1 Uuicsi0BbIEe HEPABEHCTBA
2 CBONCTBa YHC/I0BBIX HEPABEHCTB
3 CBOWCTBA YKCJIOBbIX HEPABEHCTB
4 JloKasare/ibCTBO HEPABEHCTB
5 HepaseHcTBO ¢ nepemenHor. CTporve U HeCTpOrve HepaBeHCTBA
6 HepaBeHcTBO ¢ nepemeHHoM. CTpOrve v HeCTPOrve HepaBeHCTBa
7 Cy0’keHue U YMHOKeHHe UMCI0BbIX HepaBeHCTB. OlLleHMBaHue 3HaueHUsl BbIPDAKeHUsT
8 C/10’keHue U YMHOKEeHHE UMCIO0BbIX HepaBeHCTB. OLleHMBaHue 3HaueHUsl BbIDAyKeHUsT
9 IToHsTHE O pelleHry HepaBeHCTBA C O/JHOU NepeMeHHOM. MHO0)XeCTBO pellleHHM HepaBeHCTBa
10 [ToHsATHE O pellleHrY HepaBeHCTBA C O/IHOU MepeMeHHOM. MHOXeCTBO pelleHU HepaBeHCTBa
11 PaBHOCH/IbHBIE HepaBeHCTBA. HepaBeHCTBO-ciieicTBUe
12 UucnoBble IPOMEXYTKU
13 JIuHeliHOe HepaBeHCTBO C O/IHOM MepeMeHHOM ¥ MHOKeCTBO ero pelleHU
14 PellieHre TMHENHBIX HEPABEHCTB C O/IHOW NTepeMeHHON
15 PerieHre MMHENHBIX HEPABEHCTB C O/IHOM epeMeHHOU
16 PellleHre NMMHENHBIX HEPABEHCTB C OIHOM MepeMeHHOM
17 CucTreMbl TMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOU
18 CucTeMbl TMHENHBIX HEPaBEHCTB C OJHOU repeMeHHON
19 PelleHre TeKCTOBBIX 3a/lau C NOMOILBIO JIMHENHbIX HePaBeHCTB C O/HOW NlepeMeHHOU
20 KonTposbHas pabota 1o Teme "HepaBeHcTsa" 1
21 KBa/ipaTHbIEe KOpHU
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22 ApudmeTrueckuii KBaJipaTHbIN KODPeHb U ero CBOMCTBA

23 ApudmMeTrueckuii KBaJipaTHbIM KOPeHb U €ro CBOMCTBA

24 ITonsTHe MppalMOHaabHOro yncia. JIelCcTBUs C MppaljOHaIbHbIMU YMC/IaMU

25 CBOMCTBa JIEUCTBUI C Uppal[MOHA/IbLHBIMUA YHCIaMU

26 CBo¥CTBa AeHCTBUY C UPPALMOHAIbHBIMU YHCIaMU

27 CBOWCTBA eWCTBUM C UDPALMOHA/IbHBIMU UM CIaMHU

28 CpaBHeHMe UppaLMOHA/IbHBIX YHUCeI

29 CpaBHeHUe UppaloHaIbHbIX YUCeI

30 MHOKeCTBO [1eMCTBUTe/IbHBIX unces. [IpeacTaBieHus 0 pacllivpeHHsX YUC/I0BbIX MHOXKECTB

31 JonycTuMble 3HaueHUs epeMeHHbIX B BBIDAKEHUSIX, COZleprKalix apudmMeTryecKre KBaJjpaTHble KOPHU

32 JonycTuMble 3HaueHUs IepeMeHHbIX B BhIDAKeHUSIX, COZlepXKalliux apudmMeTHyecKre KBaJjpaTHble KOPHU

33 ToxxecTBeHHbIe TTpe0Opa30BaHMsl BEIDAyKEHUH, CO/lepyKalliX apudMeTHUecKre KBaJjpaTHble KOPDHU

34 ToxxecTBeHHbIe TIpe0Opa30BaHMsl BEIDAXKEHUH, CO/lepXKallliX apudMeTHUeCKHe KBaJipaTHbie KODHU

35 ToxecTBeHHbIe TIpe0Opa30BaHMsl BEIDA’KEHUH, CO/lepXKalliX apudMeTHUecKHe KBaJjpaTHbie KOPDHU

36 ToyKiecTBeHHbIe 1peobpa30BaHusl BbIDAKeHHUM, cofiepyKallux apudMeTrueckue KBaJpaTHble KOPHU

37 KoHTposbHast pabora o TeMe "KBaipaTHbIN KOpeHb"

38 KBajipaTHOe ypaBHeHUe

39 dopmyJia KOpHel KBaJpaTHOro ypaBHeHUsl. KomuecTBO 1eHCTBUTE/IBHBIX KOPHEN KBaJipaTHOIO
ypaBHeHUsI

40 dopmyJsia KOpHel KBaJpaTHOro ypaBHeHUsl. KomuecTBO /1eHCTBUTE/IbHBIX KOPHEN KBaJipaTHOTO
ypaBHeHUsI

41 dopMmysia KOpHel KBa/|paTHOr0 ypaBHeHUsl. Ko/n4ecTBO [ieliCTBUTe/IbHBIX KOPHEel KBalpaTHOIO
ypaBHeHUsI

42 dopmysia KOpHel KBa/|paTHOr0 ypaBHeHUsl. Ko/muecTBO [ieliCTBUTe/IbHBIX KOPHEel KBaZlpaTHOrO
ypaBHEHUsI

43 Teopema Bueta

37



44

Teopema Buerta

45 YpaBHeHus1, CBOJUMBIE K JIMHEWHBIM ypaBHEHUsIM WK K KBa/IpaTHbIM YPaBHEHUSIM

46 YpaBHeHus1, CBOJUMBIE K JIMHEWHBIM ypaBHEHUsIM WK K KBaJIpaTHbIM YPaBHEHUSIM

47 KBajpaTHOe ypaBHeHUe C napaMeTpom

48 PemleHne KBa/IpaTHBIX YPaBHEHUH C ITapaMeTpaMu

49 PerieHve KBaZIpaTHbIX YPaBHEHUH C ITapaMeTpaMu

50 PemleHre KBa/IpaTHbIX YPaBHEHUH, COZlePrKalliMX 3HAK MOAYJIsS

51 PerieHve KBaZIpaTHbIX YPAaBHEHHWH, COZlep KaIlUX 3HAK MOAY/IsI

52 YpaBHeHHe Kak MaTeMaTHyecKasi MOJieslb peajlbHOU CUTYyalluu

53 PenleHre TeKCTOBBIX 3a/iau C IOMOIIBIO KBa/IDaTHBIX YPaBHEHUN

54 KoHTtposibHast pabota no Teme "KBa/ipaTHble ypaBHeHUs"

55 ParirioHanbHble BbIpaKeHUst

56 Toxx/ecTBeHHbIe TIpe0Opa30BaHMsl PALIMOHATBHBIX BbIDKEHUH

57 Toxx/ecTBeHHbIe TIpe0Opa30BaHMsl PALMOHATBHBIX BhIPKEHUH

58 ToyKecTBeHHbIe 1peobpa30BaHKs PALMOHATbLHBIX BbIDayKeHUN

59 Toxx/ecTBeHHbIe TIpe0Opa30BaHMsl PALIMOHATBHBIX BhIDKEHHUH

60 Anrebpanueckas apo0b. JlonycTuMble 3HaueHHs IlepeMeHHbIX B IpOOHO-paljMOHaIbHBIX BbIPaXKEHUSIX
61 Anrebpanueckast poOb. JlomycTUMbIe 3HaUeHHsI TTepeMeHHbIX B IPOOHO-PALMOHA/IbHBIX BBIPKEHUSIX
62 Anrebpanueckas Apo0b. JlonycTuMble 3HaueHHs IlepeMeHHbIX B [poOHO-paljOHaIbHBIX BbIPaXKEHUSIX
63 OCHOBHOE CBOMCTBO ajrebpanyeckoi Apoou

64 OCHOBHOE CBOMCTBO arebpandeckoi poou

65 CrnoxkeHMe U BbIUMTaHNe anrebpanyeckux apobeit

66 CJ10’KeHHe ¥ BBIUMTaHHe anredpandecKkux Apobei

67 YMHOKEHHe U JiefieHre anredpandyeckux apobeit

68 YMHO)KeHUe U fieJieHne anrebpandeckux Apooeit

69 YMHOKEHUE U JiefieHre anredpandyeckux apobeit
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70 Bo3BezieHue ajrebpandeckou qpoby B CTereHb

71 KonTposbHas paboTa 1o Teme "/IpoGHO-parjioHabHbIE BbIpaKeHUs "

72 JIIpoOHO-palMOHAIbHBIE YDPAaBHEHMSI

73 PenieHre [poOHO-paljOHaIbHBIX YpaBHEHHUH, CBOSIIMXCS K TMHEMHBIM YPaBHEHUSIM
74 PeneHre [poOHO-paliMOHAIbHBIX YPaBHEHHUH, CBOASIIMXCS K TMHEMHBIM YPaBHEHUSIM
75 Pemienre po6HO-paljiOHAIbHBIX YPaBHEHHUH, CBOASIIMXCS K TMHEMHBIM YPaBHEHUSIM
76 PemieHre poOHO-palOHAIbHBIX YPaBHEHUH, CBOASILIMXCS K KBaJJPaTHBIM YPaBHEHUSIM
77 PeneHre [po6HO-palOHAIbHBIX YPaBHEHHUH, CBOASILIMXCS K KBaJJPaTHBIM YPaBHEHUSIM
78 PenieHre poOHO-palMOHAIbHBIX YPaBHEHUH, CBOSIMXCS K KBaJJPaTHBIM YPaBHEHUSIM
79 PerieHre 1poOHO-palMOHAIBHBIX YPaBHEHUH METO/IOM 3aMeHbI TTepeMeHHON

80 PenieHre [poOHO-paliMOHAIbLHBIX YPaBHEHHI METO/IOM 3aMeHbI TlepeMeHHON

81 PemreHre poOHO-paliiOHAIbHBIX YPaBHEHHI METO/IOM 3aMeHbI IlepeMeHHON

82 PerieHne 1po6HO-pallMOHaIbHBIX YpPaBHEHUM METO/IOM 3aMeHbI IepeMeHHON

83 PelieHre TeKCTOBBIX 33/a4 C TIOMOIIIBIO APOOHO-PALMOHA/IBHBIX YPaBHEHUH

84 PelieHre TeKCTOBBIX 3a/lau C MOMOILIBIO IPOOHO-PALIMOHAMbHBIX YPaBHEHUH

85 PellleHre TeKCTOBBIX 33/a4 C TIOMOIIIBIO APOOHO-PALMOHAIBHBIX YPaBHEHUH

86 PelileHre TeKCTOBBIX 33/1a4 C IOMOIIIbIO IPOOHO-paL{MOHA/IbHBIX YPaBHEHUH

87 PelieHre TeKCTOBBIX 3a/Ia4 C TIOMOIIIBIO APOOHO-PALMOHA/TBHBIX YPaBHEHUH

88 PelieHre TeKCTOBBIX 33/1a4 C IOMOIIIBIO APOOHO-PAL{MOHA/IbHBIX YPaBHEHUH

89 I'padriueckasi UHTepIIpeTalysi ypaBHEeHUM C IByMsi llepeMeHHbIMU

90 KonTposbHas pabota 1o Teme "JIpo6HO-parjioHabHbIe ypaBHEHUS"

91 Ob6nacTb onpejiesieHHsl 1 MHOXKECTBO 3HaUeHUH (PyHKIUU

92 O06Js1acTh OTIpe/ieIeHUs1 1 MHOYKECTBO 3HaUeHHWH (DyHKIMH

93 Crioco0bl 3a/1aHust HYHKIUH

94 I'paduk byHKIIN

95 UrteHue CBOMCTB GyHKIMH 110 e€ rpacduky. [IpumMepsl rpadMKoB (PYHKIMM, OTpaXKatoIUuX peanbHble
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TIPOLIECCHI

96 DYHKI[MH, OMMCHIBAIOLIHE TIPSIMYI0 M 00paTHYIO MPOTIOPIMOHA/IbHbIE 3aBUCUMOCTH, WX rpaduKu
97 DYHKI[MH, OMMCHIBAIOIIHE MTPSIMYI0 ¥ 00paTHYIO MPOTIOPIMOHA/IbHBIE 3aBUCUMOCTH, WX TPahUKH
98 DYHKI[MH, OMMCHIBAIOIIHE TIPSIMYI0 M 00paTHYIO MPOTIOPIMOHA/IbHBIE 3aBUCUMOCTH, WX TparKu
99 DYHKIMA ¥ = X2 U e€ CBOMCTBA

100 DyHKIMSA y = X2 U e6 CBOMCTBA

101 DYHKIMA ¥ = X3 U e€ CBOMCTBA

102 DYHKIMS Y =K/X U e€ CBOMCTBA

103 DYHKIMA Y =K/X U e€ CBOMCTBA

104 DYHKIMS Y =VX U eé CBOMCTBA

105 KoHTposbHast pabora no teme "OyHKIUK"

106 CTereHb C 11e/IbIM MOKa3aTe/IeM

107 CBOICTBa CTeIeH! C 11e/IbIM MoKa3aTenemM

108 CBOMICTBa CTeIeH! C 11e/IbIM MoKa3aTenemM

109 CBOICTBa CTeIeH! C 11e/IbIM MoKa3aTenemM

110 ITpeobpa3oBaHye BbIPDa)KEHHUH, COJIEPIKAIMX CTETIEHH C 1[eJIbIM TOKa3aTeieM

111 ITpeobpa3oBaHue BbIpaKeHUH, COZleprKallliX CTeTeHH C Lie/IbIM IoKa3aTesieM

112 ITpeobpa3oBaHue BbIPDA)KEHHUH, COIEPKAILMX CTETIEHH C 1[eJIbIM TOKa3aTeieM

113 CTtaHjapTHBIA BUJ, UKC/Ia

114 CTaH/IapTHBIA BUJL, UKC/a

115 lelicTBYS C yMCIaMM, 3alTMCaHHBIMU B CTaHZIAPTHOM BH/Ie

116 JelcTBUS C ync/laMy, 3alTMCAHHBIMU B CTAaHJAPTHOM BHJIE

117 Pa3Mepbl 00beKTOB OKPY>KAIOIIero MUpa, AJTUTEbHOCTD MPOIECCOB B OKPY/KAKOIIEM MUDe

118 Pa3mepnl 00bEKTOB OKPY>KAOIIIero MUpa, J/INTebHOCTh TIPOI[ECCOB B OKPY/KaIOI[eM MUPe

119 Pa3Mepbl 00beKTOB OKPY>KAIOLI[ero MUpa, AJTUTeTbHOCTD MPOIIECCOB B OKPY/KAKOIIEM MUDE

120 [eneHve c ocTaTKOM
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121

CpaBHeHus1 11eJIbIX YMCes 10 MOZYJII0 HaTypaJbHOI0 YMC/a

122 CpaBHeHUs 1[e/IbIX YKCeJl TI0 MOJYJIF0 HaTypaJbHOTO YKCJ/ia
123 CBOUCTBA CPABHEHUM 110 MOJYJIHO
124 CBoOlCTBa CpaBHEHWH M0 MOZLYJTHO
125 OcTaTky CYMMBI U [IPOX3BE/IeHUs 110 IAHHOMY MOJYJIFO
126 KoHTtposbHas pabora o Temam "Crenenn"”, "JenumocTs" 1
127 [ToBTOpEHME U 0000IeHHe. PelrieHre TMHEHHBIX HEPABEHCTB C O/IHOM TTepeMEeHHOU U CUCTeM JIMHEMHBIX
HEpPaBeHCTB C OJJHOU MepeMeHHOU
128 [ToBTOpEHME U 0000IeHHe. PellieHre TMHEHHBIX HEPABEHCTB C O/IHOM NePeEMEHHON U CUCTeM JIMHEMHBIX
HepPaBeHCTB C OJJHOU MepeMeHHOU
129 [ToBTOpEeHMe 1 0000IeHHe. ToXKAeCTBEHHBIE TTPe0Opa30BaHus BBIPAXKEHHUM, CO/IEP KAIIIX
apuMeTHUYeCcKre KBaJlpaTHble KOPHU
130 [ToBTOpeHUe U 00001IeHMe. PellieHre KBaJjpaTHBIX YpaBHEHHH. PellleHre TeKCTOBBIX 3aJau C TIOMOIIIBIO
KBa/IDAaTHBIX YPaBHEHUI
131 [ToBTOpeHue 1 06061eHKe. PellieHue 3a/1au U3 peanbHOM )KU3HU
132 TToBTOpeHue u 060061eHe. ToxkaecTBeHHbIe MPeobpa30BaHuUsl PalJMOHAIbHBIX BIP)KEHUH
133 [ToBTOpeHUe U 060611jeHMe. PelieHre JpoOHO-pallMOHAIBLHBIX ypaBHEHUM, CBOASILUXCS K TMHEHHBIM U/
K KBa/[paTHbIM yYpaBHeHUsiM. PellleHre TeKCTOBBIX 3a/]au C IOMOIIbIO IPOOHO-paliMOHa/IbHBIX YpaBHEHUM
134 ITorTOpeHMe 1 0600611[eHNe. PellleHre TEKCTOBBIX 33/]au pPa3/TMUHBIMM CITOCO0aMH
135 ViToroBasi KOHTpPOJIbHasi paboTa 1
136 ITorTOpeHue 1 060061TieHNe. PellieHne 3a/1au U3 peanbHOW XXKHU3HU
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136
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9 KV/IACC

Ne Tema ypoka KoHTpo/1bHBIE
n/n
padoThI

@yukuus. CoiicTBa QyHKLMN: HY/IM (QYHKLIMU, TPOMEXXYTKU 3HAKOTIOCTOSIHCTBA (DYHKLIMHU, IPOMEXKYTKH

1 BO3pacTaHus ¥ yObIBaHUs (PYHKLIWM, YETHBIE Y HeUETHBIE (PYHKLIMH, HanOosblllee M HaMeHblIlee
3HaueHUs PyHKLINU
®yukius. CBolcTBa QyHKLMMA: HYJIN QYHKLUU, TPOMEKYTKHU 3HAKOMIOCTOSIHCTBA (PYHKLIMU, TIPOMEKYTKU

2 BO3pacTaHus U yObIBaHUs (PYHKLIWY, YETHBIE Y HeUETHBIE (PYHKLIMM, HanOoblllee M HaMeHblIlee
3HaueHus1 PYHKLUU

3 IToctpoeHue rpadrKoB (HYHKIHI C TTOMOIIBIO MPeoObpa30BaHUi

4 ITocTpoeHue rpadrKOB QYHKIHI C ITOMOIIBIO PeoObpa30BaHUM

5 KBagpaTHbii Tpéxuned. KopHM KBaZipaTHOrO TpéxusieHa

6 Pa3no)xeHre KBaZIpaTHOTO TPEXUieHa Ha JIMHeMHbIe MHOKUTE/H

7 Pa3no)xeHre KBaZIpaTHOTO TPEXUieHa Ha JIMHeMHbIe MHOXKUTEU

8 KBazipaTiuHasi GyHKIMsI M e€ CBOMCTBA

9 ITapabosia, KOOpAMHATHI BEPILIMHBI TTapaboJIbl, 0Cb CHIMMETPHHU TIapaboJIbl

10 [TocTpoeHue rpaduka KBagpaTUUHON HYHKLIUU

11 ITocTpoeHue rpadvka KBaZipaTUUHON (PYHKLIMU

12 [TocTpoeHue rpaduka KBaJpaTUUHON HYHKLIUU

13 [Tosio)keHre rpadyKa KBaIpaTUUHOW (PYHKLIMY B 3aBUCUMOCTH OT e€ K03((pULIeHTOB

14 [TonoyxeHue rpaduka KBaZipaTUUHOW (YHKIMY B 3aBUCHMOCTH OT €€ Ko3(PhHI[eHTOB

15 Vcrionb30BaHMe CBOMCTB KBa/|pATUYHOW (DYHKLMHU [IJIs1 PeLlleHusI 3a/ia4y

16 Vicrnosib30BaHue CBOWMCTB KBaIpaTUUHOUW (YHKLIMY [J/1s pellieHus] 3a/jau

17 Vcrionb3oBaHWe CBOMCTB KBaJpaTUUHON (DYHKIMM /151 pellieHus 3a/jau
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18 CrerneHHble (DYHKLIMY C HAaTypaibHbIMU MTOKA3aTe/IsIMU, UX rpaduku U CBONCTBA

19 CreneHHble (OYHKLMU C HAaTypa/bHbIMHU MOKA3aTeIsIMU, UX rpadUKu U CBOMCTBA

20 CrerneHHble (DYHKIMU C HaTypa/bHbIMU MTOKA3aTe/IsIMU, WX rpaduku U CBONCTBA

21 CrerneHHble (DYHKIMY C HAaTypaJbHbIMHU MOKA3aTe/IsIMU, UX rpa(uKu U CBONCTBA

22 ['paduku QyHKIWMHA: v = VX, y =3VX, y = | x|

23 I'paduku QyHKIMA: y =VX ,y =3VX,y = | X|

24 ['padviku QyHKIWMHA: v = VX, y =3VX, y = | x|

25 KoHTposbHast pabota no teme "®OyHKIUN"

26 IToHsTHE O pelleHrY HepaBeHCTBa C O/HOU NepeMeHHOM. MHO0)XeCTBO pellleHH HepaBeHCTBa
27 KBazipaTHbIe HEpaBeHCTBA C OIHOW MTepeMEeHHOU

28 KBazipaTHbIe HEpaBeHCTBA C O/IHOM MTepeMeHHOU

29 PelieHne HepaBeHCTB rpaduueckMM MeTOJOM M MeTO/JOM MHTEPBAJIOB

30 PerieHre HepaBeHCTB rpauecKM MeTOZIOM U MeTO/I0M UHTepBasioB

31 HepaBeHCTBa, cofiepykalijyie 3HaK MOAYJIst

32 HepaBeHcTBa, coziepsKalie 3HaK MOZYJIs

33 CucTeMbl HePAaBeHCTB C OJHOU MepeMeHHON

34 CucTeMbl HEPaBEHCTB C OHOM MlepeMeHHOU

35 PerleHre TeKCTOBBIX 3a/iau C MOMOLLbIO HEPABEHCTB, CCTEM HEPAaBEHCTB

36 PerieHye TeKCTOBBIX 33714 C TOMOILLIbIO HEPABEHCTB, CUCTeM HepaBEeHCTB

37 HepaBeHCTBO C /1ByMsi epeMeHHbIMU. PelieHrie HepaBeHCTBA C [iBYMs lepeMeHHbIMU
38 I'padryeckuii MeTOJ, pellieHusl CUCTEM HePaBeHCTB C /IBYMsl lepeMeHHbIMU

39 CuCTeMbl HepaBeHCTB C JIBYMsl ITepeMeHHbIMU

40 KonTposbHas pabota 1o Teme "KBajjpaTHble HepaBeHCTBA"

41 BukBazpaTHbie ypaBHeHUS

42 [TpuMepsbI IpMeHeHU MeTOZI0B PABHOCU/TBHBIX TTpeobpa30BaHui, 3aMeHbI TlepeMeHHOM, rpahuuecKkoro

MeTO/ia MPY pellleHUH YpaBHeHuM 3-i1 U 4-1 cTeneHei
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[Tpumepsl MpUMeHeHU METO/I0B PABHOCH/IbHBIX NTPe0o0pa30BaHui, 3aMeHbl TiepeMeHHOM, Tpadryeckoro

43 MeTO/ia MPY pellleHUH YpaBHeHuM 3-i1 U 4-1 cTeneHei

44 [TpumepsI MPUMeHEeHU METO/I0B PABHOCHIIbHBIX NTPe00pa30BaHui, 3aMeHbl TiepeMeHHOM, Tpadryeckoro
MeTO/Ia TIPY pellieHN YpaBHeHUM 3-11 U 4-i1 cTeneHei

45 PenieHre po6HO-pallMOHAIbHBIX YPaBHEHUH 1 HEPDABEHCTB

46 PemieHre 1poOHO-pallMOHAIBHBIX YPaBHEHU U HEPDABEHCTB

47 PemieHre poOHO-palMOHAILHBIX YPaBHEHUH 1 HEPABEHCTB

48 PerieHre poOHO-pallMOHAIBHBIX YPaBHEHUM U HEPDABEHCTB

49 PemieHne cucteM ypaBHeHMH C BYMs lTlepeMeHHbIMU

50 PemleHne cucTeM ypaBHeHMH C [IBYMs [lepeMeHHbIMU

51 PerleHre npocTeMIyX CUCTEM HeIMHEWHBIX YpPaBHEHUM C IBYMs IePeMeHHBIMU

52 PemleHne npocTermyx CUCTEM HeJIMHEHWHBIX YPaBHEHUM C IBYMS IIePeMEHHBIMU

53 PerieHre npocTeMIIyMX CUCTEM HeMHEWHBIX YpPaBHEHUM C IBYMsI IePeMEeHHBIMU

54 PemleHre npocTemmyx CUCTeM HeIMHEHWHBIX YpPaBHEHUM C IBYMs IePeMEeHHbBIMU

55 ['padmyeckunii MeTOJ pellieHusl CUCTEMbl HEJIMHEHMHBIX YPaBHEHUM C IByMsl lepeMeHHbIMU

56 ['padrueckuii MeTO/| pellieHHsi CUCTeMbI HeJIMHEeHHbIX YpaBHEeHUM C IBYMsi TepeMeHHbIMU

57 CucTeMa IByX HeJIMHEMHbIX ypaBHEHUH C [IByMsl [TlepeMeHHbIMU KaK MO/ie/lb peajlbHOM CUTyalluy

58 Cucrema IBYX HeJIMHEMHBIX YPaBHEHUH C ABYMs [TlePEMEHHBIMU KaK MO/le/lb peanbHOM CUTYaluu

59 CucTeMa [IBYX HeJIMHEMHbIX ypaBHEHUH C [IByMsl [TlepeMeHHbIMH KaK MOJie/lb pealbHOW CUTYyaluy

60 Cucrema /IBYX HeJIMHENHbIX YPaBHEHUH C IBYMs [TepPEMEHHBIMU KaK MO/le/lb peasbHOM CUTYaluu

61 CucteMa HeJIMHEMHBIX YpaBHEHUM C TTapaMeTpOM

62 CuctemMa HeJIMHEWHbBIX YDaBHEHUM C ITapaMeTpoM

63 CucTeMa HeJIMHeHHbIX YpPaBHEHUI C TapaMeTpoM

64 ITpocrelilivie HepaBeHCTBA C [IByMs [TlepeMeHHbIMU U UX CUCTeMBbI

65 KoHTposbHast paboTa 1o TeMe "YpaBHeHHs], HepaBeHCTBA U MX CUCTEMBbI"

66 IToHsiTHE UKMC/IOBOM TOC/Ie[oBaTeIbHOCTH. KoHeuHble 1 6eCKOHeuHbIe T10C/1e[0BaTeIbHOCTH
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67 OrpaHuYeHHas IOC/Ie[J0BaTeIbHOCTh. MOHOTOHHO BO3pacTaromiasi (yObIBaroIast) moc/ieioBaTe/IbHOCTh

68 CriocobbI 3a/1aHus TT0C/Ie/I0BAaTETBHOCTH: OTIMCATe/TbHBIN, TaOJMUHBIN, C IIOMOIIBIO (POPMYJIBI N-TO UjieHa,
PEKYPPEHTHbIN

69 ApudmeTrueckasi U reoMeTprUUecKast Mporpeccuu

70 ApudmeTnueckasi U reoMeTpuUecKasi Iporpeccuu

71 CBolicTBa WwieHOB apuhMeTHUUeCKON 1 reoMeTpruuecKo Iporpeccuil

72 CBoiicTBa ueHOB apuMeTUYeCKOr 1 reoMeTpUUeCKOM Mporpeccui

73 @DopMyJIbl N-TO YjieHa apUMeTHUeCcKor ¥ reoMeTpUUeCKOoi Mporpeccuii

74 @®opmyiibl N-ro YsieHa apudMeTHUeCKON U TeoMeTpUYeCcKor Mporpeccuit

75 @dopMyibl N-ro YjieHa apuMeTHUeCKON ¥ reOMeTpUYeCcKor Nporpeccuil

76 @®opMyJibl CyMMBI I1ePBbIX N YIeHOB apu(MeTHUeCKON ¥ reoMeTpUYeCcKor porpeccuii

77 @DopMyJibl CyMMBI N1€PBbIX N YI€HOB apU(MeTHUeCKON ¥ TeOMeTpUUeCcKor porpeccuit

78 @DopMyJibl CyMMBbI NIEPBbIX N UIEHOB apU(MeTUUeCKOM U reOMeTPUUeCKOM POrpeccui

79 3aiauu Ha TPOLIEHThI, 0AHKOBCKHWE BKJIAZIbl M KDE/IUThI

80 3ajauy Ha MPOIeHThI, 0AHKOBCKUE BKJIaJibl ¥ KDE/IUTHI

81 3ajjauy Ha MPOIeHThI, 0AHKOBCKUE BKJIa/ibl ¥ KDE/IUTHI

82 3aZiauu Ha TpoLleHThl, 6aHKOBCKHe BKJIaZibl U KPeIUThI

83 3ajauy Ha MPOIeHThI, 0AHKOBCKUE BKJIaJibl ¥ KDEJIUTHI

84 3aziaun Ha POLIeHThl, 6AHKOBCKHe BKJIaZbl U KDeIUThI

85 3aZiaum Ha TpOoLIeHThl, 6aHKOBCKHe BKJIaZibl U KPeJIUThI

86 [IpencraBieHre 0 CXOAWMOCTH MOC/IeA0BaTe/IbHOCTH, 0 CyMMUPOBAaHUH 0€CKOHEUHO yObIBaroIIei
reoMeTpUUeCKOM NPOrpeccuu

87 I[peacraBieHre 0 CXOAUMOCTH MOC/Ie0BaTe/TbHOCTH, 0 CyMMUPOBAaHNH 0€CKOHEUHO YObIBaroIIei
reoMeTpUUYeCcKO Nporpeccuu

88 MeTo/1 MaTeMaThueCKOW UHAYKLAU

89 MeTo/1 MaTeMaThueCKOW UHYKLIUU
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90 KoHTposbHast pabora o Teme "YuncioBbIe IOC/T€0BATEILHOCTH U TTPOrpeccun’

91 Kopenb n-ii creriend. CBOMCTBa KOPHS N-1 CTeTleH!

92 Kopensb n-i crenenyn. CBOKMCTBa KOPHS N-U CTeNIeHU

93 Kopenb n-ii creriend. CBOMCTBa KOPHS N- CTeTeH!

94 CreneHb C pallMOHAbHBIM MOKa3aTesieM U e€ CBOMCTBA

95 CrerneHb C pallMOHAIbHBIM [TOKa3aTeseM U e€ CBOUCTBA

96 CrerneHb C pallMOHaIbHBIM MOKa3aTesieM U e€ CBOMCTBA

97 ToykecTBeHHbIe PeoOpa30BaHUsT BEIDAXKEHUH, COJIePyKall[iX KOPEeHb N-i CTereHn

98 ToxecTBeHHbIe IPe0Opa30BaHMsl BEIDAyKEHUH, COJIepXKallliX KOPeHb N-i CTerneHu

99 ToykiecTBeHHbIe NPeoOpa30BaHUsT BEIDAXKEHUH, CO/IepyKall[iX KOPEeHb N-i CTereHn

100 ToxxecTBeHHbIe TIPe0Opa30BaHMsl BEIDA’KEHUH, CO/IepXKallliX CTeleHb C pallMOHAIbHBIM MOKa3aTeneM

101 ToxxecTBeHHbIe Tpe0Opa30BaHMsl BEIDA’KEHUH, CO/IepXKallliX CTereHb C pallOHAIbHBIM TOKa3aTeneM

102 KoHTposibHast paboTa 1o TeMe "CTemneHb C paljiOHa/IbHBIM TTOKa3areaeM"

103 [ToBTOpeHue u 060061eHre. Uncia 1 BEIUKC/IeHHS (3aMiCh, CDABHEHUE, [IeMCTBUS C 1eHCTBUTETbHBIMU
YKMC/IaMU, YKMCI0Bas NpsiMasi)

104 [ToBTOpeHue u 060061eHe. Urc/ia u BEIUKC/IeHHS (3aicCh, CDABHEHUE, IeMCTBUS C 1eHCTBUTETbHBIMU
YyKMC/IaMU, UMCI0Bas NpsiMast)

105 IToBTOpEHHe 1 00001eHHe. Yncsia ¥ BbIUMC/IeHUs (TTPOIEHTHI, OTHOLIEHMsI, TIPOTOPLIMH)

106 ITorTOpeHue 1 0600611eHMe. Uncsia ¥ BIUMC/IeHUs (TPOLIEHTRI, OTHOIIEHMs], TTIPOTIOPLIH)

107 [ToBTOpeHue 1 06061eHre. Yncsia 1 BbiuMcieHus (pellieHNe 3a/iau U3 peasibHOM YKU3HU)

108 ITorTOpeHue 1 0600611ieHNe. Ync/ia ¥ BeIUKMC/IeHus (pelieHye 3a/jau U3 peabHOM »KU3HU)

109 IToBTOpeHue U 06061eHre. Yncsia 1 BbiurcieHust (OKpyr/ieHue, Mpub/keHe, oLieHKa)

110 [ToBTOpeHUe 1 06001eHNe. TekcToBBIE 3a7aun (pellieHre TeKCTOBBIX 3a/la4 apu(pMeTHUeCKUM U
anrebpanyeckum criocobamu)

11 [ToBTOpeHMe 1 006001eHNe. TekcTOBBIE 3a7aun (pellieHre TeKCTOBBIX 3a/la4 apu(hMeTHUECKUM U

anrebpanyeckum criocobamu)
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[ToBTOpeHue u 06001eHe. TekCToBBIE 33/jauu (pellieHre TeKCTOBBIX 33/1a4 apu(MeTHUeCKUM U

112
anrebpanyeckuM criocobamu)

113 [ToBTOpenue u 06001eHe. TekcToBBIE 33/jauu (pelleHre TeKCTOBBIX 33/1a4 apu(MeTHUeCKUM 1
anrebpanyeckuM criocobamm)

114 [ToBTOpenue u 06001eHe. TekcToBbIE 3a/jauu (pellieHre TeKCTOBBIX 33/1a4 apu(MeTHUeCKUM U
ajirebpanyecKuM Criocobammu)

115 IToBTOpEHUe U 0000IeHHe. TekCTOBBIE 3aiauM (pellieHre TEKCTOBBIX 3a/1a4 apU(PMeTHUECKUM U
ajireOpanyeckuM Criocobammu)

116 [ToBTOpeHue u 060061eHNe. AnreOpanyeckre BeIpakeHUs (peobpa3oBaHye anredpandyecKux
BbIDA)KEHUM, COJePIKALLMX CTeleHb C 11eJIbIM MT0Ka3aTesieM)

117 [ToBTOpeHue u 06001IeHNe. AnreOpanyeckre BhIpakeHHs (TpeoOpa3oBaHue anredpandyecKux
BbIpa)KeHUH, COZlepsKallliX CTeleHb C Lie/bIM I0Ka3aTesieM)

118 [ToBTOpeHUe U 06001IeHNe. AnreOpanyecKre BhIpakeHHs (Tipeobpa3oBaHue anrebpandyecKux
BbIpa)KeHHUH, CO/lepsKallliX CTereHb C Lie/bIM IoKa3aTesieM)

119 [ToBTOpeHue 1 060611ieHNe. Arebpanueckuie BbpakeHusi (Mpeobpa3oBaHye anredpanyecKux
BbIpa)KeHUH, cofiepKalliux apudMeTHueCKrii KBalpaTHbIM KOPeHb)

120 [ToBTOpeHue 1 060011IeHNe. Anrebpanyeckrie BbIpakeHUs (Tipeobpa3oBaHue anrebpanyeckux
BbID&KEHMM, COflepXKalliiX apupMeTUUeCKU KBaIpaTHbIN KOPEHb)

191 [TorTOpeHue 1 060061[eHNe. AnreOpanuecKrie BeIpakeHUs (ITpeoOpa3oBaHie anrebpandyecKux
BbID&KEHMM, COZlepXKalliiX apupMeTUUeCKU KBa/IpaTHbIM KOPEHb)

129 [TorTOpeHMe 1 06001[eHNe. AnrebpanuecKrie BeIpakeHHs (TTpeoOpa3oBaHue 1[e/IbIX U ApoOHO-
pal[MOHa/IbHbIX BbIDa)KeHUI)

193 ITorTOpeHMe 1 06001TIeHNe. AnreOpanuecKre BeIpakeHHs (ITpeoOpa3oBaHue 1[e/IbiIX U ApoOHO-
pal[MOHa/IbHbIX BbIpa)KeHUI)

124 IToBTOpeHue u 06001eHne. Anrebpanyeckre BoipakeHHs (Tpeobpa3oBaHye 1ie/bIX U ApoOHO-
pal[MOHa/IbHbIX BbIpa)KeHUI)

125 TToBTOpeHue u 06001eHne. Anrebpanyeckre BoipakeHHs (peobpa3oBaHue 1e/bIX U APOOHO-
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paLMOHA/IbHBIX BbIDA)KEHUH)

[ToBTOpeHMe 1 06001eHNe. AsreOpanuecKrie BbIpaKeHus (pa3/ioyKeHrne MHOTOouUIeHa Ha MHOXKUTEH, B

126 TOM YMCJIe C UCII0/Ib30BaHUeM (POpMYJI COKPALL|eHHOT0 YMHOYKEeHHs1)
197 [ToBTOpeHue u 06001eHNe. Anrebpanyeckre BoIpaKeHHs (pasnoykeHre MHOTou/IeHa Ha MHOXKUTEJTH, B
TOM YMCJIe C UCII0/Ib30BaHUeM (POpMYJI COKPALLleHHOT0 YMHOYKEeHHs1)
128 [ToBTOpeHue u 06001eHNe. Anrebpanyeckrie BoIpaKeHHs (pasioykeHre MHOTrou/IeHa Ha MHOXKUTETH, B
TOM YMCJIe C UCI0J/Ib30BaHUeM (OpMYJI COKPALlIeHHOT0 YMHOYKEeHHs1)
199 [ToBTOpenue u 06001meHne. Anrebpanyeckre BoIpaykeHHs (MO/IeTMPOBAaHKE C TIOMOIIBI0 (hOpMYyJT
peasibHbIX MTPOLIECCOB U SIBJIEHUI)
130 @DyHKIMM (IOCTPOEHKe, CBOMCTBA M3yUeHHbIX (DYHKIMIA)
131 TToBTOpeHue u 060061eHre. PyHKLMH (TOCTPOEHKE, CBOMCTBA M3YUeHHBIX (PYHKIIMHN)
132 IToBTOpEHMe 1 00001eHNe. DYHKIMY (TTIOCTPOEHNEe, CBOWCTBA M3YUeHHBIX (DYHKIHIT)
133 TToBTOpeHue u 06061eHre. PyHKLMM (TpadruecKoe pelieHre YPABHEHUH U UX CHCTEM)
134 TToBTOpenue u 06061eHre. PyHKUMM (Tpadryeckoe pelieHre YPaBHEHUH U UX CHCTEM)
135 ViToroBasi KOHTpPOJIbHasi paboTa 1
136 [ToBTOpeHue u 060061eHre. PyHKLMM (MOAETMPOBaHKE PeaTbHbIX MPOL[ECCOB)
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI V11 YYEHUKA

1. Anrebpa, 7 kmacc/ Mep3nsak A.T'., [Tonorckuii B.B., fAkup I1.C.; moz pemakiueit
IMogonbckoro B.E., O6111ecTBO € OrpaHUYeHHON OTBETCTBEHHOCTHIO M3maTenbcKuii
1eHTp «BEHTAHA-T'PA®»; AkinoHnepHoe obiriectBo «M3aatenscTBo «IIpocBeliieHuex
2. Anrebpa, 8 knacc, YriybseHHbIN ypoBeHs/ Mep3nsik A.T.,, TTononckwmii B.B., SIkup
I1.C.; mop pegaxkiueit ITogonbckoro B.E., O611ecTBO € orpaHUUYeHHOM
oTBeTCTBeHHOCThIO M3naTensckuii eHTp « BEHTAHA-I'PA®»; AKuiMOHepHOe
obrmectBo «M3marenbcTBo «IIpocBerieHe»

3. Anrebpa, 9 knacc, yriaybneHHbI ypoBeHb/ Mep3nsik A.T.,, [Tonorckuii B.B., Ikup
I1.C.; mop pegakiueit ITogonbckoro B.E., O611ecTBO € orpaHUUYeHHOM
oTBeTCTBeHHOCThIO M3natensckuii eHTp « BEHTAHA-I'PA®»; AKuiMOHepHOe

obrmectBo «M3marenbcTBo «IIpocBerieHe»

JOIIO/IHUTEJ/IBHBIE YYEBHBIE MATEPUA/JIBI

1. Anrebpa 7, yriybnenHoe obyuenve/ Makaporue FO.H., Munatok H.I'., Heirkons
K.W. u gpyrwue.; nios pepakiueil TelsskoBcKoro. AKIIMOHEPBHOE 00ITIeCTBO
«M3parenscTBo «IIpocBeiienue». 2022 roga.

2. Anrebpa 8, yriny6sienHoe o6yuenre/ MakapeiueB FO.H., Mungrok H.I'., Hemkons
K.W. u gpyrwue.; rios pepakiuei TelsskoBcKoro. AKIIMOHEPBHOE 00ITIeCTBO
«M3parenscTBo «IIpocBerenue». 2022 roga.

3. Anrebpa 9, yrinyb6sienHoe ooyuenre/ MakapeiueB FO.H., Mungrok H.I'., Hemkons
K.W. u gpyrwue.; os peaakiueil TelsskoBcKoro. AKIIMOHEPBHOE 00ITIeCTBO

«M3parensctBo «IIpocBerienue». 2022 roga.

49



2. JIuaus yuebHO-MeToAmueckoro komriekta (YMK) no anrebpe

(yryy6sénnbiii ypoBenb) FO.H. MakapbiueB u fip. 7-9 knaccel ABTOphI: HO.

H. Makapsiues, H.I'. Muntok, K. Y. Heiikos, 1. E. ®eoKTHUCTOB
METOJMUYECKHUE MATEPUAJIbI V151 YUUTEJIA

1. Anrebpa 7 knacc. MeTtoguueckoe riocobue. Yrny6aéHHbIN ypoBeHs - Bytiko E.B.,

Mep3snak A.I'. u ap.

2. Anrebpa. Junaktuueckre Matepyaibl. 8 kiacc. [Tocobue aisi Ko ¢ yriy6eHHbIM

y3yuyeHrueM mareMaTtuku. - MakaperueB FO.H., Munatok H.I'.

3. Anrebpa. [JunakTiHueckre MatepHasbl. 9 kacc (¢ yray6:1. u3yueHreM MaTeMaTHKH) -

Makapsrues HO.H., Munarok H.I'.

IDUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETHU
MHTEPHET

1. https://resh.edu.ru - 'ocygapctBeHHast o6pa3oBaTesibHast TaTdopma
«Poccutickas 3/1eKTpOHHasI IITKOJIax;

2. www.school-collection.edu.ru — kosnekiusi o6pa3oBarebHbIX PeCypCOB;

3. https://www.yaklass.ru — nudpoBoii 06pa3oBaTe/IbHBIN pecypc /s KO,

4. https://7.math.ru/ - M poBoOI a[anITUBHBIA yUeOHUK 10 MaTeMaTHKe.

50


https://www.yaklass.ru/
https://7.math.ru/

	Аннотация к рабочей программе учебного предмета Математика в 7-9 класса на углубленном уровне.
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	8 КЛАСС
	9 КЛАСС

	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ УЧЕБНОГО КУРСА «АЛГЕБРА» НА УГЛУБЛЁННОМ УРОВНЕ ОСНОВНОГО ОБЩЕГО ОБРАЗОВАНИЯ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ

	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	7 КЛАСС
	8 КЛАСС
	9 КЛАСС

	ПОУРОЧНОЕ ПЛАНИРОВАНИЕ
	7 КЛАСС
	8 КЛАСС
	9 КЛАСС

	УЧЕБНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССА

