MUHHCTEPCTBO MPOCBEINEHUSIPOCCHITCKOI OEIEPALIMN

Mysnuunansnoe 6roketHOE 0611606pasoBaTebHOE
yupexxaenue KObuneiinas cpenuss mkona

«PACCMOTPEHO» «COI'JIACOBAHO» «YTBEPKIEHO»
Ha 33CelTaHnH 3ammupexTopa o YBP g 'ﬁnpel{_rop MBOY  «}OCOILl»
METOJIHYECKOTO OO BEAHHEHUS Ouwnposa C.B. G 4" Cxoceipekas AU,
«@%%QOL_STOH g5 5 woc/

«28»_abm eve 2023100, : Ipukas Nu_/__J?_ !

B35 00r «28 ‘u%i e, .202—5 .
PABOYAS ITPOTPAMMA
«AJI'EBPA 1 HAYAJTA
MATEMATHYECKOI'O AHAJIU3A»
KJIACC: 10

KOJIMYECTBO YACOB: 136

IIpenoaaBare.ib:
Hlagpuna Banentuna Anonngosna,
Y4YHTeJb MATEMATHKH

2023



INIOACHUTEJ/IBHASA 3AIIMCKA
OE/IN N3YUYEHUA YYEBHOI'O KYPCA

Kypc «Asnrebpa v Hayasa MaTeMaTHUeCcKoOro aHaiW3a» sIB/sieTCs OZHUM U3 Haubosiee 3HAUMMBIX B IIPO-
rpaMMe CTapllel IIKOJIbI, TOCKOJIBKY, C OJHOW CTOPOHBI, OH 00eCreunBaeT HHCTPYMEHTAIbHYI0 6a3y [is u3y -
YeHUsI BCeX eCTeCTBeHHOHAYYHBIX KYPCOB, a C IDYyTOM CTOPOHBI, (POPMHUPYET JIorMueckoe ¥ abCTPaKTHOE MBIILI-
JIEHWe YYallluXcsi Ha YPOBHE, He0OX0IUMOM [/l OCBOeHHUs] MHPOPMATHKH, 001I[eCTBO3HAHUSI, UCTOPUH, CIOBEC-
HOCTU W JAPYTMX JUCLMIUIMH. B pamkax /[aHHOTO Kypca yualjuecsi OBJIa/IeBal0T YHUBEPCAIBLHBIM SI3bIKOM
COBpeMeHHOW HayKH, KoTopasi GOpMy/MpyeT CBOH [JOCTIKEHHs] B MaTeMaTU4eCKou (opme.

Kypc anrebpe! ¥ Haua/ MaTeMaTU4YeCKOTO aHa/M3a 3aK/IaZbIBaeT OCHOBY [IJIsl YCIIEIIHOTO OBJIaJieHUs 3a-
KOHaMH (PU3UKH, XUMUH, OMOJIOTUH, TTIOHUMAHUSI OCHOBHBIX T€H/IeHL[UI Pa3BUTHSI SKOHOMHUKH U O0IIeCTBeHHON
)KW3HH, TI03BOJISIET OPUEHTHUPOBAThCSI B COBPEMEHHBIX IM(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO
WCII0/Tb30BaTh WX ISl AajbHeliiero oopa3oBaHusi U B MOBCEAHEBHOM >XU3HU. B ToXe BpeMmsi oBnasieHHe ab-
CTPAKTHBIMHM U JIOTUYECKU CTPOTUMU KOHCTPYKIMSMH aare0pbl M1 MaTeMaTUYeCKOTO aHa/M3a pa3BUBAeT yMme-
HHMe HaxO[UTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh UCTUHHOCTb, [OKA3bIBaTh YTBEP)KAEHUS C MIOMOILIBI0 UHIYK-
LMY ¥ PacCy>XJaTh ZIeJYKTUBHO, UCIIOb30BaTh 0000IIeH1e ¥ KOHKPEeTH3alHio, abCTparupoBaHue W aHa/IOTHIO,
(opMupyeT KpeaTHBHOE ¥ KPUTHUECKOe MBIILIIEHHE.

B xofe n3yueHus Kypca «AnreOpa ¥ Hadaja MaTeMaTUYeCKOTO aHa/M3a» yualljecs MOJy4aroT HOBBIN
OTBIT PellieHus] TPUK/IAJHbIX 3a/lad, CAMOCTOSITEIbHOTO TIOCTPOEHUsI MaTeMaTUUeCKUX MOJIe/el peasibHbIX CU-
Tyalyii, UHTEPIIPeTAly TOJYYEeHHbIX pellleHrH, 3HaKOMSITCS C MPUMepaMM MaTeMaTHUeCKUX 3aKOHOMEpHO-
CTell B IpHpO/ie, HayKe W UCKYCCTBE, C BHIAIOLIMMUCS MaTeMaTHYeCKUMH OTKPBITUSMHU U MX aBTOPaMHU.

Kypc 006/1ajjaeT 3HauMTeTbHBIM BOCIIUTATEIbHBIM TIOTEHI[MAIOM, KOTOPBIN pearu3yeTcs Kak uepe3 yued-
HBI MaTepuas, CrocoOCTBYOIIMI (HOPMUPOBAHUIO HAYYHOTO MUPOBO33peHUs], TaK U uepe3 CreluduKy yued-
HOU JiesITe/IbHOCTH, TPeOyrolel MpoAo/KUTEIbHON KOHLIEHTPALIMKM BHUMAaHUS, CAaMOCTOSITE/IbHOCTH, aKKypaT-
HOCTU ¥ OTBETCTBEHHOCTH 3a TOJTyYeHHbII pe3ybTar.

B ocHoBe MeTtozavKu 00yueHus anreOpe M HauajaM MaTeMaTHUeCKOTO aHaW3a JIEKHT [esITe/TbHOCTHBIN
NPUHLIAT 00yueHusl.

B cTpykType Kypca «Anrebpa ¥ Hayasa MaTeMaTHUeCcKOro aHa/lN3a» MOXKHO BBIIE/TUTE CIeAYIOLe COo-
Jiep>KaTesTbHO-MeTOIUecKue UHUM: «Uncina v Belunc/ieHus», «PYHKIM U rpaduKn», «YpaBHeHUs U Hepa-
BeHCTBa», «Hauama mMaremaThueckoro aHaiu3a», «MHOXeCTBa W JIoOTHKa». Bce OCHOBHbIE CO/iepKaTebHO-
MeTOAUYeCKHe JTMHUN M3YyYaroTCsl Ha TIPOTSDKEHUU JIBYX JIeT 00y4eHUs B CTapIlel IKo/e, eCTECTBEHHO [[OTIOJ-
HSSl IPYT pyra U TIOCTENeHHO HACKIIAsCh HOBBIMM TeMaMH U pa3ziesiaMd. MOXKHO C YBEepEeHHOCTBIO CKa3aTh,
UTO JIaHHBIN KYPC SIBJISIETCSI UHTErPaTUBHBIM, TIOCKOJIBKY 00be/JUHsIeT B cebe cofiep>kaHre HeCKOJIbKUX MaTeMa-
THUUECKUX JUCLIUIUIMH, TaKUX Kak aarebpa, TPUrOHOMETPUsl, MaTeMaTUUeCKUl aHa/lu3, TeOpUsi MHOXKECTB, Ma-
TeMaThueckast Jlorvka u fp. [To Mepe Toro, Kak yuarjuecst OB/IafieBaloT BCé Oosiee IMPOKWM MaTeMaTHYeCKUM
anrapaToM, Y HUX TOC/Ief0BaTeNbHO (POPMUPYETCS U COBEPLIEHCTBYETCS YMEHHe CTPOMTh MaTeMaTHYeCKYHo
MO/Ie/ib PeasibHOW CUTYaliy, TIPUMEHSTh 3HaHWsI, TIO/TyueHHbIe MPY U3YyUYeHUH Kypca, A/l pelleHusi CaMOCTOs -
TeJIbHO C(hOpMY/TMPOBAaHHOM MaTeMaTHUeCKOM 3a/lauu, a 3aTeM UHTepPIPeTUPOBaTh CBOM OTBET.

CofeprkaTeTbHO-MeToinvecKasi TMHUS «Huc/ia 1 BeIUUCIeHHUs» 3aBepiiaeT (OpMUPOBaHUe HAaBBIKOB MC-
TI0JIb30BaHMs1 /IeMCTBUTE/IBHBIX UKCesl, KOTopoe ObUIO HayaTo B OCHOBHOM LiKose. B crapiueii mikose ocoboe
BHMMaHUe y/ieisieTcsi JOPMUPOBAHUIO HABBIKOB PALIOHA/IBHBIX BBIYMC/IEHUH, BKTIOYAIOIIUX B Ce0sT UCTI0/b30-
BaHMe pa3/IMYHBIX (POPM 3alMCH YKC/Ia, YMEHHe [ie/laTh TIPUKU/IKY, BBIOIHATE MPUOIKEHHbIE BEIUMC/IEHUS,
OL|eHMBaTb YHMC/IOBBIE BHIP@KEHHs], Pab0TaTh C MaTeMaTHYeCKUMU KOHCTaHTaMU. 3HAKOMbIe YUaIuMCsi MHOXKe-
CTBa HaTYpPaJIbHBIX, LeJIbIX, PAlJUOHAIbHBIX U JI€HCTBUTEIBHBIX UMCEN JOTIOHSIOTCS MHOXKECTBOM KOMITIEKC -
HBIX uHcesl. B KakZIoM M3 3THX MHOKECTB PacCMaTpUBAIOTCS CBOMCTBEHHbIE eMy crieriudruecKue 3a7aud U
orepaLy: fiefleHWe Hallesio, orlepUpoBaHKie OCTaTKaMH Ha MHOYKeCTBe 1ie/IbIX UKces; 0CoOble CBOMCTBA paljio-
HaJIbHBIX Y UPPAlMOHA/BHBIX UUCEeNT; apu(pMeTUUYeCKHe OIepaldy, a TaKKe U3BIeYeHHe KOPHs HaTypajbHON
CTerleHW Ha MHOKeCTBe KOMIUIEKCHBIX unces1. biarozapsi nociesoBare/lbHOMY PacIIIPpeHHI0 KpyTa UCIoJb3ye-
MBIX UHCE/T ¥ 3HAKOMCTBY C BO3MOXKHOCTSIMU WX TPUMEHEHUs [/l pelleHus Pa3/IMuHbIX 3a7iau (hOPMHUPYETCs
TIpe/ICTaB/IeHHe O eJUHCTBE MaTeEMaTUKH KakK HayKH U e€ POJIU B TIOCTPOEHUU MOJIesiel peasibHOro MUPA; IIUPO -
KO HCTIO/IB3YIOTCST 000011IeHre M KOHKPeTH3aLusl.

JIvHYsl «YpaBHEHHUsS] U HepaBeHCTBa» peasn3yeTcsl Ha MPOTsHKeHUH Bcero o0ydeHMst B CTapliell IIKOJIe,
TIOCKOJIBKY B Ka)KZIOM pasziene [IporpaMmbl mipelyCMOTPEHO pellieHre COOTBETCTBYIOLIMX 3a7iad. B pesysnbraTe
yuallrecs: OB/IaZIeBalOT Pa3/IMUHBIMA METOJaMH PelleHHs] palliOHAIbHBIX, UPPAlJMOHAIbHBIX, TIOKa3aTe/bHBIX,



Jorapu(pMUUecKrMX U TPUTOHOMETPUUYECKHX ypaBHEHUM, HEPaBeHCTB U CUCTEM, a TakXKe 3a/lay, COJeprKalux
napameTpsl. [To/yyeHHble yMeHHsI IMPOKO UCTO/b3YIOTCS TIPY UCC/Iel0BaHUU (PYHKIMK C MOMOILBIO MPOKU3-
BO/IHOM, TIPU pellleHuM TPUKIAJHBIX 3aZlau U 3a/jau Ha Haxox/eHWe HauOOMbLIMX U HauMeHbLINX 3HaueHWi
¢yHkipy. [laHHasi cofiepyKaTesibHast TMHUS BK/IIOUaeT B ce0si Takke ()OPMHPOBAHHE YMEHHUM BBITIOMHSATH pac-
yéThl 110 (hopMysiaMm, rpeobpa3oBaHus pallMOHAIbHbBIX, UPPAlJMOHA/IBHBIX U TPUTOHOMETPUUeCKHX BbIPayKeHUH,
a TakXe BBIPDA)KEHHH, COZIeprKall{uX CTeTlleH! U joraprdmbl. biarogaps n3yueHnto anreGpanueckoro Mateprasa
TIPOMCXOJUT Jla/ibHelIlee pa3BUTHE aiTOPUTMUUECKOTO U aOCTPAKTHOTO MBILIIEHUS YUalluXcsi, (POPMUPYIOTCS
HaBBIKH JIeIYKTUBHBIX PacCy’KIeHuH, paboThl C CIMBOJILHBIMU (hOpMaMH, TIpe/[CTaB/IeH!s] 3aKOHOMEPHOCTe! U
3aBHCUMOCTeN B BH/le PAaBEHCTB U HepaBeHCTB. Anrebpa rpejaraet 3¢p¢peKTUBHbIE UHCTPYMEHThI AJIsi pellie -
HUS TIPaKTUUeCKHX M eCTeCTBeHHOHayUHbIX 3a/jau, Har/sJHO [JeMOHCTPUPYET CBOM BO3MO)XHOCTU KakK s3bIKa
HayKHU.

CogeprkaTenbHO-MeToAuUecKast TUHUS «PYHKLIMK U rpadyKyi» TECHO TeperuieTaeTcs C ApyruMHy JIMHUS -
MU Kypca, OCKO/IbKY B KaKOM-TO CMBbICJ/Ie 33/laéT Moc/e/j0BaTe/IbHOCTh U3yueHUsl MaTtepuana. M3yueHue cre-
TIeHHOM, TToKa3aTe/lbHOM, JiorapudMuueckoil U TPUTOHOMEeTPUUYeCKHUX (YHKLUM, UX CBOUCTB U rpadUKoB, UC-
1o/1b30BaHKe (YHKLWHN ZJisl PellleHust 3a[jau U3 ApyryuxX yueOHbIX MpeJMeTOB U peasbHOU KU3HU TeCHO CBSI3aHO
KakK C MaTeMaTUYeCKHUM aHa/IM30M, TakK ¥ C pellieHreM ypaBHeHHH 1 HepaBeHCTB. [1pu 3Tom Gosbliioe BHUMaHUe
yzensietcsi GOPMUPOBaHUIO YMeHUs BbIpaXkaThb (POpPMyJsiaMU 3aBUCMMOCTH MEX[Y Pa3IMUHbIMU BeJTMUMHAMU,
YCCJIe/IOBaTh MOMy4YeHHble (PYHKIMU, CTPOUTh UX TpapuKu. Marepuan 3ToM cofiep>KaTe/lbHOW JIMHUY HaljesleH
Ha pa3BUTHE YMeHWM M HaBBbIKOB, MMO3BOJISIOLIMX BbIpaXKaThb 3aBUCUMOCTH MeX/y BeTMYMHaMHU B Pa3TMuHON
¢dopme: aHaMUTUYECKOM, Tpaduyeckoil U cioBecHOU. Ero usyueHue criocoGCTByeT pa3BUTHIO alrOPUTMHAYECKO-
'O MBIIJIEHHs], CIIOCOOHOCTH K 000011IeHHI0 M KOHKPeTHU3aLllH, UCTI0/Ihb30BAHMIO aHA/IOTH.

CopepxatenbHast JuHUA «Hauana MaTemMaTHueCcKOro aHaau3a» I03BOJISIET CYILIECTBEHHO pacIIUpPUTh
KPYT' KaK MaTeMaTH4eCKUX, TaK U MPHUKIaJHbIX 3a/lay, [JOCTYIHBIX MIKOJbHUKAM, TaK KaK y HUX TOSIBISETCS
BO3MO>KHOCTh CTPOUTH IPaMKH CIOKHBIX (PYHKLIWH, OTpefenisiTh UX HauOOJbIINe ¥ HauMeHbIle 3HaueHUs,
BBIUMC/ISATh TUIOL[AANU GUTyp U 0ObEMBI TeJs, HAXOJUTb CKODOCTU M YCKOpeHUs mpolieccoB. JlaHHasi cofiepika-
TeJIbHasi IMHUS OTKPbIBAaeT HOBbIe BO3MOXKHOCTH IOCTPOEHUSI MaTeMaTUUeCKUX MOJesiell peanbHbIX CUTYaL|i,
M03BOJISIeT HAaXOJUTh Hawlyylllee pellleHre B MPUK/IaJHbIX, B TOM YHC/e COLMaIbHO-9KOHOMUYECKUX, 3aZiauax.
3HaKOMCTBO C OCHOBAaMM MaTeMaTMUYeCKOTO aHa/jau3a CIoCOOCTBYeT pa3BUTHIO abCTpakTHOro, (opManbHO-
JIOTUYECKOTr0 Y KPeaTUBHOI'O MBbIILJIEHUs], (JOPMUPOBaHUIO YMEHU pacrio3HaBaTh MPOSIBIEHHUsI 3aKOHOB MaTe-
MaTHUKU B HayKe, TeXHHKe U UCKYyCCTBe. Yyalljiecs: Y3HarT O BbIJAIOIIMXCS pe3y/bTaTax, MOAyYeHHBIX B X0/
Pa3BUTHSI MaTeMaTUKH KakK HayKu, U 00 X aBTOpax.

CogeprkaTelbHO-MeTOinUecKasi UHUS «MHOXKeCTBa M JIOTMKa» BK/IIOUaeT B Ce0si 3/IeMeHTbI TeOpUH
MHO>KeCTB M MaTeMaTH4eCcKOW JIOTUKU. TeopeTHKO-MHOKeCTBeHHbIe Tpe/iCTaB/IeH sl IPOHU3bIBAIOT BeChb KypC
IIKOJIbHOW MaTeMaTUKHU U TIpeJyiararoT HanboJsiee YHUBEPCAIbHBIN S3bIK, 00beANHSIOIINI BCe pa3/ie/ibl MaTeMa-
TUKU U e€ TPUIOKeHUM, OHU CBS3bIBAIOT pa3Hble MaTeMaTUueckKue JUCLIMIUIMHBI U UX TPUIOXKEHUs B eIMHOe
yesioe. [T03TOMy Ba)KHO /laTh BO3MOXXHOCTb ILLIKOJIbHUKY MOHMMAaTh TEOPETHKO-MHO>KeCTBEHHBIN SI3bIK COBpe-
MeHHOM MaTeMaTUKU U UCII0/Ib30BaTh ero [ijisi BbIpaXkKeHHs CBOMX MbIC/eld. [IpyruM Ba>KHbIM ITPU3HAKOM MaTe-
MaTHKU KaK HayKW CjefyeT MpU3HaTh CBOWCTBEHHYIO €l CTPOrOCTh OOOCHOBAHHWI U C/IeflOBaHKE OTPe/IeneH-
HBIM TIpaBM/IaM MOCTPOEHUS [J0Ka3aTebCTB. 3HAKOMCTBO C 3/IeMeHTaMH MaTeMaTh4yeCcKol JIOTUKU CriocobCTBY -
eT pa3BUTUIO JIOTUYECKOT0 MbIIIEHUs YYalUXCs, TI03BOJIsIeT UM CTPOUTh CBOU PAcCy>KJeHHsl Ha OCHOBE JIOTH -
YeCKUX MpaBui, POPMUPYET HaBbIKK KPUTUUECKOTO MBIIIIEHUS.

B Kypce «Anrebpa 1 Hayajla MaTeMaTHUECKOTO aHa/IM3a» MPUCYTCTBYIOT OCHOBBI MaTeMaTUUYeCKOTO MO-
JleTMpOBaHMsl, KOTOpbIe TIPU3BaHbI ClIOCOOCTBOBaTh (POPMUPOBAHMIO HAaBLIKOB TMIOCTPOEHUST Mojiefiel peabHbIX
CUTYaLMi, UCC/IeJOBaHUS TUX MO/IeJiel C TIOMOIIIBIO amnrapara ajreOpel 1 MaTeMaTUYeCKOTO aHalv3a, UHTep-
TipeTaLyy I0JlyuYeHHbIX pe3y/ibTaToB. Takve 3a/jaHusl BIJIETeHbl B KaXK/IbIi M3 pa3zesioB IIporpaMmel, MOCKO/Ib-
Ky BeCb MaTepuas Kypca IIMPOKO MCII0/Ib3yeTCsl [Jisl pelleHusl NPUK/IaAHbIX 3azau. [Ipy pellleHuM peasnbHbIX
NPaKTUYeCKUX 3a/lay yualliecsi pa3BUBalOT Hab/r0aTe/IbHOCTh, YMeHHe HaXO/JuTh 3aKOHOMepPHOCTH, abcTpa-
TMPOBAThCS, UCTI0/Ib30BATh AHAIOTHIO, 000011{aTh ¥ KOHKPeTU3UPOBaTh Npobiemy. [JesitenbHOCTB 110 (OPMUPO-
BaHUIO HaBBIKOB pellleHus MPUK/IaJHbIX 3a/lay OpraHu3yeTcsi B TIpoLiecce M3ydeHUsi BCcex TeM Kypca «Ausrebpa
Y Hayasla MaTeMaTU4yeCcKoro aHaau3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
CornacHo yue6HOMYy 1u1aHy B 10 Kiacce u3yuaetcsi yuebHbIM Kypc «Asrebpa 1 Hayajla MaTeMaTHyecKoro
aHa/mM3a», KOTOPBIMA BK/IFOUAeT B cebs Cie/iyrolIye OCHOBHBIE Pa3zienibl cojiepKaHust: «UKcia U BBIUMCTEHUS»,



«YpaBHeHUs U HepaBeHCTBa», «DyHKIMM U rpadgukn», «Hauana mMaTemaTuueckoro aHanuza», «MHO)KeCTBa U
JIOTHUKa».

B Yue6HoM niaHe Ha u3yueHue yriy616HHOro Kypca anrebpbl M Hauaa MaTeMaTHueckoro aHanusa B 10
K/lacce OTBOZUTCSI He MeHee 4 yueOHBIX 4yacoB Bcero 136 yueOHBIX 4acoB.

IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHNSA YUEBHOI'O ITPEIMETA «AJI'EBPA 1 HAYA-
JIA MATEMATHNYECKOI'O AHAJIN3A»

OcBoenue yueOHOro rpeamMeTa «Ajredpa U Hauajla MaTEMaTHUeCKOTO aHa/IW3a» JO/DKHO 00ecreurBaTh
JOCTI)KEHWe Ha YPOBHe CpeZiHero o01iero oOpa3oBaHUsl CJIEAYIOIMIUX JTUUHOCTHBIX, METarpeJMeTHBIX U TIPeJ -
METHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaTOB:

JIMHHOCTHBIE PE3YJ/IBTATHBI

JIMYHOCTHBIE pe3y/IbTaThbl OCBOEHHS MPOrpaMMbl yueOHOTo rpegmeTa «MaTeMaTHKa» XapaKTepU3yHTCs:

['paknaHCKOe BOCIIUTAaHUE:

Cc(OPMHPOBAHHOCTBIO IPAXK/JAHCKOW TMO3UIMKM 00YUalOL[erocsi Kak aKTUBHOTO M OTBETCTBEHHOrO ujieHa
POCCHICKOTO 00I1[eCTBa, TIPeZICTaB/IeHHeM 0 MaTeMaTHUeCKUX OCHOBaX (hyHKIIMOHUPOBAHUS PAa3/TUUHBIX CTPYK-
TYp, SIBJIEHHWH, TPOLIeAYP IPaXkAaHCKOro obiriectBa (BbIOOPHI, OMPOCHI U Tp.), YMEHHUEM B3aUMO/I€HCTBOBATh C
COL[MA/TbHBIMU MHCTUTYTaMU B COOTBETCTBHUHM C MX (DYHKIUSMHU M Ha3HAUEHUEM.

ITaTproTHYeCKOe BOCIIUTAHKE:

c(OpPMHUPOBAHHOCTBIO POCCUMCKOMN IPaXK[aHCKOW WJEHTUYHOCTH, YBAXKEHUSI K TPOIIVIOMY Y HACTOSIILIEMY
POCCHMICKOM MaTeMaTHKH, 1[eHHOCTHbIM OTHOIIEHWEM K JOCTH)KEHUSIM POCCHMCKHUX MaTeMaTHUKOB U POCCHM-
CKOW MaTeMaTU4eCcKOM IIKOJIbI, K UCIO/b30BAaHUIO ITUX JOCTHKEHUM B IPYTMX HayKaX, TeXHOJIOTHSX, cepax
9KOHOMUKH.

JIyXOBHO-HDABCTBEHHOE BOCITUTAHUE:

0CO3HAHHWEM [IyXOBHBIX LIEHHOCTEM POCCHHCKOro Hapo/a; ChOPMUPOBAHHOCTLIO HPABCTBEHHOTO CO3Ha-
HUSI, STUYECKOTO TIOBe/[eHHs], CBSI3aHHOTO C TMPAKTUYECKUM TPUMEHEHHEM [OCTH)KEHUM HayKU W JIesTe/IbHO-
CTBIO YUEHOT0; 0CO3HAHWEM JIMYHOTO BK/1a/ja B TOCTPOEHHE YCTOMUMBOTO OYYIIIEro.

ICTeTUUYEeCKOe BOCIIUTAHUE:

3CTETUUECKUM OTHOIIIEHHEM K MUPY, BK/IIOUasi 3CTETUKY MaTeMaTHUeCKUX 3aKOHOMEPHOCTeH, 00beKTOB,
3ajiau, peleHwid, pacCy K/IeHUM; BOCTIPUMMUHBOCTBIO K MaTeMaTUUECKUM acTieKTaM Pa3/InUHbIX BHIOB UCKYC-
CTBa.

®u3ryecKoe BOCOUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHUsI TIPUMEHSITh MaTeMaTHUeCKHe 3HaHWsI B MHTepecax 370poBOro u Gesomac-
HOro oOpa3sa >XW3HU, OTBETCTBEHHOTO OTHOIIIEHWsS K CBOEMY 3/I0POBbIO (3/[0pOBOe TMTaHUe, cOasaHCUPOBaH-
HbIW PE)KUM 3aHATHH U OTAbIXa, PerysspHasi pu3nuecKasi akTUBHOCTb); (PU3MUECKOr0 COBEPIIIEHCTBOBAHUS TPH
3aHSITUSIX CTIOPTUBHO-03/I0POBUTETBHOM /1eSITe/TbHOCTBIO.

TpyaoBoe BOCIIUTAHUE:

TOTOBHOCTBIO K TPY/Y, 0CO3HAHUEM 1[eHHOCTU TPYZAO/I00Us; HHTEPeCOM K pa3MuHbiM chepaM rpodec-
CHOHAJIbHOM /IeATe/IbHOCTH, CBSI3aHHBIM C MaT€MAaTUKOH M €€ MPUIOKEeHUSIMUA, YMEHUEM COBepIllaTh OCO3HaH-
HBIY BBIOOp Oyayieit mpodeccun u peann3oBbIBaTh COOCTBEHHbIE )KU3HEHHBIE /IaHbI; TOTOBHOCTHIO M CIIOCO0-
HOCTBIO K MaTeMaTHUeCKOMY 00pa30BaHHI0 U caM000Opa30BaHUIO Ha MPOTSHKEHWH BCEH >KU3HU; TOTOBHOCTBIO K
AaKTUBHOMY YUYaCTHIO B PellleHUH TIPaKTUUeCKUX 3a/lau MaTeMaTHUeCKOW HarpaB/IeHHOCTH.

OKOJIOTUYECKOe BOCIIATAHUE:

Cc(OPMHUPOBAHHOCTBIO 3KOJOTUYECKON KY/IbTYpPbI, TIOHUMAHWEM BJIUSTHUS COLMAIbHO-9KOHOMHUECKUX
TIPOLIECCOB Ha COCTOSIHME TMPUPOJHON M COL[MA/IbHOW CPeJibl, 0CO3HAHWEM T7100a/IbHOr0 XapakTepa 3K0J0ruye-
ckux mpo0sieM; opvieHTaIvell Ha TIpPUMeHeHHe MaTeMaTUYeCKUX 3HAHWU [I/1s pellleHus 3a7iau B 00/1aCTH OKpY-
JKarolLel cpe/ibl, TUIAHUPOBAHMS TTOCTYIIKOB U OL[EHKHM MX BO3MOJKHBIX ITOC/IE/ICTBHH [I7Is1 OKPY>KaIOIel Cpe/bl.

LleHHOCTH HAYYHOTO ITO3HAHUS:

c(OpMHPOBAHHOCTHI0 MUPOBO33PEHMUSI, COOTBETCTBYIOIIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKU U
00IIleCTBEHHOW TIPaKTUKH, TOHMMaHWEM MaTeMaTU4YeCKoW HayKu Kak cCdepbl Uel0BeYeCKOU esTelbHOCTH,
3TariOB €€ pa3BUTHS M 3HAUMMOCTH [ijIs pa3BUTHs LIMBU/IM3ALMM; OB/IAZIEHHEM SI3bIKOM MaTeMaTHKH |
MaTeMaTHUeCKOW KYJbTypOM KaK Cpe/ICTBOM II03HAHUS MHPA; TOTOBHOCTBIO OCYIIECTB/ISTH TPOEKTHYIO U
WCC/IeI0BaTeTbCKYIO JeITe/TbHOCTh MHAWBU/YaIbHO U B TPYIIIIe.




METAITPEAMETHBIE PE3YJ/IBTATbBI

MertarnpejMeTHbIE pe3y/bTaThl OCBOEHUSI TIPOrPaMMbl yueOHOTo rpegMeTa «MaTeMaTHKa» XapaKTepu3y-
IOTCST OBJIaJileHHeM YHUBepCAAbHbIMU NO3HABAMEAbHBIMU OeliCmeusiMu, YHUBEPCAAbHbIMU KOMMYHUKAMUEHbI-
Mu OelicmeusiMu, yHU8epCabHbIMU pe2y/1siMUeHbIMU OelicmausiMu.

1)YHueepcanbHble nosnagamenbHble Oelicmausi, obecneuugarom opmupogaHue 6a308bix KOZHUMUBHBIX
npoyeccos obyuarowjuxcsi (0ceoeHue mMemo0oo8 NO3HAHUSI OKPYHCarouwje2o Mupda; npuMeHeHue /A02u4ecKux, Uc-
cnedogamenbCKUX onepayuti, ymeHuli pabomams ¢ uHopmayueti).

ba3oBbie iornyeckuie 1evCTBUS:

® BBLISB/ISATH M XapaKTEpPHU30BaTh CYI[€CTBEHHbIE MPU3HAKM MaTeMaTUYeCKMX OOBEKTOB, TIOHSITHM, OTHO-
IIIEHU MeX/y TIOHSTHSIMU; (POPMY/MPOBATh OTpeZie/ieHUsl TIOHATHH; YCTaHABIMBAThL CYIIIeCTBEHHBIN MPU3HAK
K/1accu(bUKal[U1, OCHOBaHUs /i1l 0000IIeHUS ¥ CPaBHEHUsI, KDUTEPUU TTPOBOJUMOI0 aHa/T13a;

® BOCTIIPUHHMMATh, (JOPMYUPOBATh W MPeo0pa30BhIBaTh CYXKIEHUsS: YTBepPAUTE/IbHbIe U OTpULlAaTe/TbHbIE,
e/IMHUYHbIE, YaCTHBIE U OOIIMe; YCIOBHbIE,

® BBLISB/IATH MaTeMaTHUeCKHe 3aKOHOMEPHOCTH, B3aMMOCBSI3U M TPOTHBOPeUus B (akTax, JaHHBIX, Ha-
OJIFOIEHUSIX U YTBEP)KAEHUSX; TIpe/jlaraTh KPUTEPUH /IJIsl BbISIBJIEHHST 3aKOHOMEPHOCTEH ¥ ITPOTHUBOPEUMIA;

&— /1eJ1aTh BBIBO/IbI C UCTIO/Ih30BAHMEM 3aKOHOB JIOTWKH, JIelyKTUBHBIX U UHAYKTUBHBIX YMO3aK/TFOUeHUH,
yMO3aK/IF0ueH!M 110 aHaI0TuH;

*— [IPOBO/IUTh CAMOCTOSITEJTLHO ZI0Ka3aTe/IbCTBAa MaTeMaTUUeCKUX yTBEp)KAeHUl (TIpsiMble ¥ OT TIPOTHB-
HOT'0), BBICTPAaUBaTh apryMeHTal[|0, TIPUBOJUTh MPUMEPhI U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CY -
JK/IeHUS U BBIBO/IbI;

* BbLIOMpaTh Criocob peleHKst yueOHOM 3a/aur (CpaBHUBATh HECKO/ILKO BAPMAHTOB PEIlIeHUs], BbIOMpaTh
HauboJiee MOAXOASMIUN C yUETOM CAMOCTOSITE/TbHO BbI/Ie/IEHHBIX KDUTEPHEB).

ba3oBble nccieioBaTebCKUe J1eNCTBUS:

® CIOJTh30BaTh BOTIPOCHI KaK HMCC/e/[0BATe/IbCKUM MHCTPYMEHT TO3HaHWs; (OPMy/IMpPOBaTh BOIPOCHI,
buUKcUpyolMe POTUBOpeure, pob/ieMy, yCTaHaB/IMBaTh KCKOMOE M JIJaHHOe, (OPMHPOBAThL THUIIOTE3Y, apry-
MEHTHPOBAaTh CBOIO TIO3UI[UI0, MHEHHE;

® MIPOBOJUTH CAMOCTOSITEIbHO CIJIAHUPOBAHHBIN JKCTIEPUMEHT, UCC/IeIOBAaHUE TI0 YCTAaHOBJIEHUIO OCO-
OeHHOCTe MaTeMaTUYeCcKOro 00beKTa, SIBJIEHUS, MPOLIeCCa, BLISBIEHUIO 3aBUCUMOCTeH MeXK1y 00beKTaMu, SB-
JIEHUsIMH, TIPOL[eCCaMU;

® CcaMOCTOSITeTbHO (hOPMY/TMPOBaTh 000OIIEHUS W BBIBO/IBI TI0 Pe3y/ibTaTaM MPOBeIeHHOTO HAOMI01eH s,
WCC/IeIOBaHMs], OLIEHUBAThb JJOCTOBEPHOCTD IMOJIyUeHHBIX Pe3y/IbTaTOB, BLIBOZIOB U 0000I1IeHMI;

® POrHO3MPOBaTh BO3MOXKHOE pa3BUTHeE TPOLECCa, a TAK)KE BbIJBUTATh TIPEITIOIOKEHUS O €T0 Pa3BUTHH
B HOBBIX YC/IOBHSIX.

Pa6ora c nadopmanyei:

® BBLISB/IATH AeUIUTHI MH()OPMAILUH, JAHHBIX, HEOOXOZAMMBIX /11 OTBETA Ha BOMPOC U /IS pEeIleHUs 3a-
Jau;

® BbIOMpPATh MH(POPMALIMIO U3 UCTOUHHMKOB Pa3/IMUHBIX TUIIOB, aHA/IM3UPOBaTh, CHCTEMAaTU3UPOBATh U UH-
TepIIPeTUPOBaTh MH(MOPMAIIUIO Pa3/IMUHBIX BUIOB U (POPM TIpe/iCTaB/IeHNS;

® CTPYKTYPUpPOBaTh WH(OPMALIMIO, TPE/ICTAB/IATL €€ B pa3IMUHbIX (hopMax, WUTIOCTPUPOBATh rpaduue-
CKW;

® OIIeHHMBAaTh HaJIE)KHOCTh UH(OPMAIL[UH 110 CAMOCTOSITETbHO CHhOPMY/TUPOBAHHBIM KPUTEPHSIM.

2) YHueepca/ibHble KOMMYHUKamueHble oelicmeusi, obecneuusarom c(hopmupo8aHHOCMb COYUAIbHbIX
HABBIKO8 00YUArOWUXCSL.

Oob1ienue:

® BOCTIPUHMMATh U OPMY/IMPOBATh CYXK/E€HUSI B COOTBETCTBUU C YCIOBUSIMH U 1[eJIIMU OOIIeHHST; SICHO,
TOYHO, TPAMOTHO BbIpa)KaTb CBOIO TOUKY 3PEHUS B YCTHBIX U IMMChbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y
pellieHys 3alaul, KOMMEHTHPOBATh IMOJTyUYeHHbIN pe3y/IbTarT;

® B X0/ie 00CY>K/IeHHsI 3a/laBaTh BOMPOCHI IO CYIIIECTBY 00CY>K/JjaeMOi TeMbl, MpOO/IeMBI, pelllaeMo 3a/ia-
UM, BbICKA3bIBaTh W/IEM, HalleJIeHHbIe Ha TIOMCK PEIIeHUs]; COTIOCTAB/ISATh CBOU CYXK/IEHHUSI C CYXKAEHUSIMH JPYTHX
YUaCTHUKOB JMajiora, 0OHapy>KHBaTh pa3/IMude M CXO/CTBO TO3UI[UH; B KOPPEKTHOM (opme (HOpMyTHUpOBAThH
pa3HOTJ/Iacus, CBOU BO3PaXKeHHS;

® [Ipe/|CTaB/IsATh Pe3y/bTaThl PEIeHHUs 3a/jaul, IKCIIepUMEHTa, UCC/Ie/JOBAHKSs, TIPOEKTA; CAMOCTOSITETbHO
BbIOMpATh JOpPMaT BBICTYIIJIEHHSI C YUETOM 3a7iau TIpe3eHTalid U 0COOeHHOCTEeH ayIUTOPHUH.

CoTpyIHUYECTBO:




® [OHWMaTh U MCIObL30BaTh IMPEUMYIECTBA KOMaHAHOW W WHAWBHAYanTbHON pabOThI TIPU pellleHur
yueOHbIX 3a7iau; MPUHUMATh 11e/lb COBMECTHOM JIeATeIbHOCTH, TJIAHUPOBaTh OPraHU3alldi0 COBMECTHOM pabo-
ThI, pacTipeiesiATh BUbI paboT, 0roBaprBaThCsl, 06CY»K/aTh TIPOL[ECC U pe3y/abTaT paboThl; 0000IaTh MHEHHS
HECKOJIbKUX JTIO/Iel;

® y4yacTBOBAaTh B IPYIIIOBBIX opMax paboThl (06CyKaeHusI, 00MeH MHEHUSIMH, «MO3TOBbIe IITYPMbI» U
T.I1.); BBITIO/THATL CBOKO YacTh pabOThI U KOOPAMHUPOBATh CBOU [I€HCTBUS C IPYTMIMU UjieHaMH KOMaH/IbI; Olje-
HUBaTh KaueCTBO CBOEr0 BK/a/la B OOII[UI MPOAYKT IO KpUTEpUsiM, CHOPMYTMPOBAaHHBIM yUaCTHUKaMH B3au-
MOZIEUCTBUSI.

3) YHugepcanbHble pezynsimueHble Oelicmeusi, obecneuugarom (hopmMuposaHue CMbICA08bIX YCMAHOBOK

U JCU3HEHHbIX HABbIKO8 AUYHOCMLU.

CamMoopraHusanus:

® COCTaBJISATH T/1aH, arTOPUTM peIlleHUs 3a/jlauM, BLIOUpaTh CIIOCO0 pellieHus C YUETOM HUMEROIIUXCS pe-
CYPCOB M COOCTBEHHBIX BO3MO>KHOCTEH, apryMeHTUPOBaTh U KOPPEKTHUPOBATh BAPHAHTHI PEIIeHUH C yUETOM
HOBOW MH(OpMaL1K.

CaMOKOHTPO/JIb:

® B/a/leTb HaBblKaMU T103HABaTe/lbHON pedieKCMY KaK OCO3HaHUSI COBepllaeMbIX [IeCTBUM U MBIC/IU-
TeJIbHBIX TIPOLIECCOB, WX Pe3yJ/IbTaTOB; BJa/IeTh CIOCO0aMM CaMOMPOBEPKH, CAMOKOHTDOJIS Tpoliecca W pe-
3y/IbTaTa pellleHusI MaTeMaTUueCKoW 3a/lauu;

® mpe/BU/ETb TPYJHOCTH, KOTOPble MOTYT BO3HUKHYTb MPU PELIeHWU 3a/laud, BHOCUTh KOPPEKTHBBHI B
JesiTe/IbHOCTh Ha OCHOBE HOBBIX 00CTOSITE/TbCTB, AHHBIX, HalZIeHHbIX OIIMOOK, BBISB/IEHHBIX TPYAHOCTENH;

® OIleHMBaTh COOTBETCTBUE pe3yJbTaTa IIeJd U YCIOBUSIM, OOBSICHATh MPUUKHBI IOCTYKEHHUST WK HEZI0-
CTVDKEHUS Pe3y/IbTaToOB JesiTe/IbHOCTH, HaXOAUTh OIIUOKY, JaBaTh OLIEHKY TTPUOOPETEHHOMY OIBITY .

INPEAMETHBIE PE3YJ/IBTATDBI

10 kiacc
qucna U BBIUYUNC/IEHUA

e (CB00OOJHO OTEpUPOBaTh MOHATHUSIMH: pallMOHAIBHOE UKC/I0, OeCKOHeUHas Tiepruouueckast 1poob, Tpo-
L[eHTbl; UppaLMOHa/bHOe YKCJI0; MHOXKECTBA PALlMOHA/NbHBIX U eWCTBUTENbHBIX UWCes; MOAY/b Jel-
CTBUTE/ILHOT'O UMC/Ia.

e TIpumeHsATh APOOU W TPOLIEHTHI AJIS1 PEllleHrs] TIPUK/IAJHBIX 3aZiau W3 Pa3/InyHbIX OTpac/jel 3HaHUU U
peasibHOM YKU3HU.

¢ TIpumeHATh TIPUOJIKEHHBIE BBIUMC/IEHUS, TIPaBU/Ia OKPYT/IeHUs], TIPUKUZKY U OLIEHKY pe3y/bTaTa BbI-
YHC/IeHUH.

e (Cpo0O0JHO OTeprupoBaTh TIOHSATHEM: CTeTeHb C L[e/IbIM TI0Ka3aTeeM; UCIO0JIb30BaTh MOAXOAIIYI0 (op-

My 3arvcHy JeHCTBUTeTbHBIX Urces [1JIs1 pellieHUs MPaKTUUeCKUX 3aziau U NpefCcTaBieHus JaHHbIX.

CB00O0/IHO OTIEPUPOBATH TIOHSATHEM: apU(MeTHUeCKHI KOPeHb HaTyPaIbHOM CTeTeHH.

CB00OO/IHO OTIEPUPOBATH TIOHATHEM: CTEIEeHb C paljiOHA/IbHBIM TI0Ka3aTeIeM.

CB00OO/IHO OTIEPUPOBATH TIOHATHUSMMU: JIOTAPU(M UHC/Ia; JeCITUYHBIE M HaTyPaJIbHbIE JIOrapru(hMBbI.

CB00OO/IHO OTIEPUPOBATH TIOHATUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHMeHC YMC/IOBOTO apryMeHTa.

OrnepupoBaTh MOHATHSMU: aPKCUHYC, apDKKOCUHYC U apKTaHIe€HC YMCJIOBOT'O apryMeHTa.

YpaBHeHMs U HepaBeHCTBa

e (CB00OOJHO OTIEPUPOBaTh TIOHATUSIMU: TOXKAECTBO, ypaBHEHHe, HEPaBeHCTBO, PABHOCHJ/IbHBIE YPaBHEHUS
Yl ypaBHeHUsI-CJ1e[ICTBUSI; PABHOCU/IbHbIE HEPaBEHCTBA.

e [IpuMeHATH pa3nWUHbIe METO/bl PeIIeHNs PALMOHATBHBIX W JPOOHO-palOHABHBIX YPaBHEHHUM; MPH-
MeHSTb MeTO/, UHTEPBAJIOB [i/Is1 pellieHrs] HepaBeHCTB.

e (CB00OOJHO OTMeprpOBaTh MOHATUSMH: MHOTOU/IEH OT OJHOM TlepeMeHHOM; MHOTOU/IeH C LIeIbIMUA K03 -
¢uLeHTaM1, KOpHU MHOTOUJIeHa; IPUMEHSTh JieJlieHue MHOrou/ieHa Ha MHOTOWIeH C OCTaTKOM, Teope-
My be3y u Teopemy Bueta [/1a pellieHus 3a/au.

e (CBo0O0/JHO OTepUpoBaTh MOHATUSMU: CUCTEMa JIMHENHbIX YpaBHeHHH, MaTpulia, OTpe/ieNuTe/lb MaTpU-
bl 2 X 2 ¥ ero reOMeTPpUYeCKHU CMBIC/I; UCTIO/Ib30BaTh CBOMCTBA onpefenuTesis 2 X 2 /171 BbIUMCIeHUs
€ro 3HaueHusl, IPUMEHSITb ONpe/ie/IUTeNN JJ1s pellleHrsl CUCTEMbI JTUHEHHBIX YpaBHEeHUH; MO/lelTUPOBaTh



peasibHble CUTyal[Ml C TIOMOILbIO CHCTEMbI JIMHEeHMHBIX YPaBHEHUM, UCC/Ie[j0BaTh TTIOCTPOEHHbIE MO/l
C MOMOILIBIO MaTpHL] U OTpeiesiuTesneld, UHTepIipeTUPOBaTh M10/1yUeHHbI pe3y/ibTar.

Vicnonb3oBaTh CBOWCTBA [eMCTBUI C KOPHSIMU [i/1s1 TpeoOpa30BaHusl BEIpa)KeHUI.

BrImosHATE 1peoOpa30oBaHus YMCIOBBIX BBIPDAKEHHH, COZIePIKALMX CTEeleHW C PAaljOHaIbHBIM TI0Ka3a-
TesieM.

Vcronip30BaTh CBOMCTBA JI0raprMoB /i71s1 TpeoOpa30oBaHust IOTapruMUUeCKIX BbIPaKEHHH.

CB00OO/IHO OTepUpOBATh MOHSATUSIMU: MppaLjOHa/IbHbIe, TIOKa3aTe/bHble U jiorapudMuyeckrie ypaBHe-
HMSI; HAXO/IUTh UX pelleHUs C OMOIbI0 PABHOCUIBHBIX NEPexX0/0B WX OCYILeCTB/Issl IPOBEPKY KOp-
Hel.

[TpuMeHSITb OCHOBHBIE TPUTOHOMETpPHUECKHe (OpPMYJIbl /sl TIpeoOpa30oBaHUs TPUTOHOMETPUYeCKHX
BbIP&KEHUM.

CB0OOZHO OTIepHPOBATh MOHSATHEM: TPUTOHOMETPUUYECKOe YpaBHEHHe; MPUMEeHSTh Heo0Xoqumble ¢op-
MYJIbI [715 pellleHHsI OCHOBHBIX TUTIOB TPUTOHOMETPUUECKUX YPaBHEHUIA.

MopenvpoBaTh peasbHbIe CUTYal[UH Ha s13bIKe anrebpbl, COCTaB/ISATh BhIPDAXKEHUs], YPaBHEHNs], HepaBeH-
CTBa IO yCJIOBUIO 33/]auu, UCC/Ie[I0BaTh TIOCTPOEHHbIe MO/Ie/IM C MCTIOIb30BaHMEM arirapara ajareopsl.

DyHKI[UM U TPpaduKu

CB000/1HO OTepupoBaTh MOHATUSAMU: (HYHKLUs, CTIOCOOBI 3a/jaHust PYHKL[MHM; B3aUMHO oOpaTHbie (yHK-
1[UM, KOMITO3ULUS PYHKIWH; TpaduK QYHKI[UH; BITO/IHATE /IeMeHTapHble TipeoOpa3oBaHus rpaduKoB
GYHKLMM.

CB0OOZHO OTepupOBaTh MOHATUSMH: 00/1aCTh OMpee/ieHrsI 1 MHOXKeCTBO 3HaueHWi (pyHKIWH, HyIH
(YHKLIMY, IPOMEXXYTKH 3HAKOTIOCTOSIHCTBA.

CB0OOZHO OMeprpoBaTh MOHATHSAMH: YETHBIE U HEUETHbIE (DYHKLMH, TIepruofudecKie (pyHKLIWH, TpPOMe -
)KYTKA MOHOTOHHOCTU (DYHKIMM, MaKCUMyMbl U MUHHUMYMbI (DYHKLMM, Haubosiblllee ¥ HavMeHblliee
3HayeHue (YHKL[MU Ha IPOMEXXYTKe.

CB000/IHO OTIeprpOBaTh MOHSITUSAMU: CTereHHasi (YHKLIMsI C HaTypaIbHBIM U 1ieJIbIM 0Ka3aTesieM, rpa-
¢uK creneHHOM (YHKLMK C HaTypalbHbIM M Lie/bIM TOKa3aTeseM; rpagUK KOPHSI N-Oil CTereHW Kak
¢dyHKLMY 0OpaTHO CTeTneHU ¢ HaTypasibHbIM TTOKa3aTeseM.

OrmepypoBaTh MOHATHSMU: JTMHEWHas!, KBaipaTUUHasi ¥ IPOOHO-MHelHasi (GYHKL[|W; BBITIONHATH 3J1e-
MeHTapHOe UCC/Ie[JoBaHue U TTOCTPOeHUe UX IrpadHKoB.

CB0OOZHO OTIepUpoBaTh TMOHATUSMU: TOKa3aTeslbHash W JiorapupMudeckasi QyHKIMM, UX CBOWCTBA U
rpadMKu; UCI0/Ib30BaTh WX rpadyKu /IS pellieH|s] ypaBHeHH.

CB0OOZHO OTIeprUpOBaTh MOHATHSIMUA: TPUTOHOMETPUYECKasi OKPY>KHOCTb, OTIpe/ie/ieHre TPUTOHOMETPH -
yeCKUX (yHKLUNM YKMCIOBOTO apryMeHTa.

Vicnonb3oBath rpaduky (GyHKIMIA /17151 MCCIleloBaHKs TIPOLIeCCOB M 3aBUCMMOCTel MpH pelleHnH 3a/ayu
U3 ZIpyrux yueOHbIX TpeJMEeTOB U peasbHOU >KW3HU; BbIpa)kaTh (POPMYy/IaMH 3aBUCUMOCTH MeXAy Be-
JIMUMHAMU.

Hauana maTeMaTu4yecKoro aHajam3a

CB0oOOZHO OmepupoBaTh TMOHATHSMH: aprdMeThyecKas W reoMeTpuuecKasl Tporpeccusi, 6ecKoHeuHO
yObiBarolljasi reoMeTpUuecKasi porpeccust; JTMHENHbIN U SKCIIOHeHIMAaIbHbIN POCT, (GOopMyia CJIOXKHBIX
NIPOLIEHTOB; UMeTb NpecTaB/ieHre O KOHCTaHTe e.

Hcrnonb30Bath NpOrpeccuy AJis pellieHus peasibHbIX 3a/ia4 NPUK/IaZHOTO XapakTepa.

CB0OOZHO OTIepUpPOBATH MOHSATUSMU: TOCTe[0BaTebHOCTD, CIIOCOOBI 3a/jaHus TTOC/Ie/|0BaTeTbHOCTEH,
MOHOTOHHbIE U OTPaHHWYeHHbIe T0C/Ie[l0BaTe/IbHOCTH; MOHUMAaTh OCHOBBI 3apO’K/eHHsI MaTeMaThyecKo-
IO aHa/IM3a KaK aHa/M3a OeCKOHeUHO MaJlbIX.

CB00OO/IHO OTepUpOBaTh TOHSATHSIMU: HeTpepbiBHbIe (YHKLIMW; TOUYKM pa3pbiBa rpaduka (yHKIWY;
aCUMIITOTHI rpadyKa GyHKLMY.

CB00O0/IHO OrepupoBaTh MOHSATHEM: (YHKLIWS, HeTIpepbIBHAsi Ha OTpe3Ke; NPUMEeHSITh CBOMCTBA Heripe-
PBIBHBIX (DYHKLMI [J151 pelleHus 3a/iau.

CB000/IHO OTIepUPOBATh TIOHSATUSIMU: T1epBasi ¥ BTOpast MPOM3BO/IHbIe (DYHKLIWMH, KacaTesbHasi K rpaduKy
byHKLMY.

BbIUNC/IATE TPOM3BO/HBIE CYMMbI, TPOW3Be/jeHHs], YaCTHOTO M KOMITO3ULIMM /IBYX (YHKLWH; 3HATh
TIPOU3BO/IHbIE 3/IeMEeHTapHbIX (PYHKLMIL.

Vicnonb3oBaTh reoMeTpUUeCcKUii ¥ U3NUeCKrii CMbIC/T TIPOU3BO/HOM /1Sl pellieHUs 3a/jau.

MHo)xecTBa 4 JIOTHKa



* (CB000/JHO OMepUpOBaTh MOHSATUSMU: MHOXKECTBO, OTlepaliiy HaJi MHOXKeCTBaMHM.

* Jcronb30BaTh TeOPETUKO-MHOXKECTBEHHBIN amrapar /sl ONUCAHKSl peaibHbIX MPOLIeCCOB U SIBJIEHUH,
TIpY pelLleHrH 3a/lay U3 APYruX yueOHbIX NpeiMeToB.

¢ (CB000/IHO OTIepHPOBATh TIOHATHSIMU: OTIpeJie/ieHre, TeopeMa, ypaBHeHHe-C/ie/ICTBIe, CBOMCTBO MaTeMa-
THUUeCKOro 00beKTa, /0Ka3aTebCTBO, PABHOCU/IbHBIE YPAaBHEHHSI U HePaBeHCTBaA.

COJEPXAHUE YYEBHOTI'O KYPCA (ITO TOJAM OBYUYEHMUS)
10 xacc
Yucia ¥ BBIYHUC/TICHUA

ParoHasnbHbie uncia. OOBIKHOBEHHbIE U IeCSTUUHBIE IpOOU, MPOLIeHTHI, OeCKOHeUHbIe TepuoAnUYecKe
apo6m. IlpumeHeHuve 1pobeii v TIPOLIEHTOB [Jis pellieH!sI TIPUKJIAAHBIX 3aJjau M3 Pa3/IMUHBIX OTPAC/Iel 3HaHUHU U
peasibHOM »KU3HU.

[HelicTBUTeNbHBIE UKC/Ia. PalloHanbHbIe U MppallMOHa bHble ynicaa. ApudmeTnyeckre ornepalyu C fei-
CTBUTE/IbHBIMUA YMC/IaMU. MoJy/b [1efCTBUTeNbHOTO UMC/ia U ero cBoicTBa. [IpubmkKéHHbIe BBIUMCIEHUS,
TipaBW/Ia OKPYTJ/IeHHs], IPUKK/KA U OLleHKa pe3y/bTaTa BbIUMC/IeHUM.

Crenenb C 1esibIM TNokasaTesieM. buHom HeroToHa. Vcronb3oBaHue mofxofsield (oOpMbl 3aricu el -
CTBUTEJ/IbHBIX UKCeJI /ISl pellieHus MPaKTUUeCKuX 3a/jau M MpeJiCTaB/IeHUs [JaHHbIX.

ApudmeTnueckuii KOpeHb HaTypabHOU CTEIeHU U ero CBOMCTBa.

CreneHsb C paljMOHa/IbHBIM TI0Ka3aTesieM U eé CBOWCTBA; CTeMeHb C 1eHCTBUTeIbHBIM [T0Ka3aTesieM.

Jlorapugm uucna. CBorictBa siorapugma. [lecsiTuuHble U HaTypasbHble J10rapupMbl.

CuHyC, KOCUHYC, TaHTe€HC, KOTaHT'eHC YMC/IOBOrO apryMeHTa. ApKCHUHYC, apKKOCHHYC Y apKTaHI'eHC Y-
CJIOBOTO apryMeHTa.

YpaBHeHMA U HepaBeHCTBA

ToxecTBa U TOXK/IeCTBeHHbIe Ipeobpa3oBaHusl. Y paBHeHHe, KOpeHb ypaBHeHUsl. PaBHOCH/IbHBIE ypaBHe -
HUS U ypaBHeHUsI-C/ieicTBYs. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OCHOBHbBIE MeTO/Ibl pellieHUs LeJIbIX U JPOOHO-pallMOHabHBIX ypaBHEHUN M HepaBeHCTB. MHOrousieHbl
OT OZIHOUW TepeMeHHOU. [leleHne MHOro4/ieHa Ha MHOTOWIeH C ocTaTKoM. Teopema be3y. MHorouseHnsl ¢ 1je-
JbIMU KO3 duimentamu. Teopema Bueta.

[Tpeobpa3oBaHUst YMCIOBBIX BBIPA)KEHUH, CO/IePKaIllX CTeNeHH ¥ KOPHH.

VpparoHanbHble ypaBHeHHs1. OCHOBHbIE METO/IbI PeLleHNs] UpPaljUOHaIbHbBIX YDaBHEHUH.

[TokasarenbHble ypaBHeHUs.. OCHOBHbIE METO/IbI pellieHHs M0Ka3aTe/bHbIX ypaBHeHUH.

[Tpeobpa3oBaHue BbIpaXKeHUM, CO/leprKallyX JIorapuMBbl.

Jlorapugmuueckue ypaBHeHUsl. OCHOBHbIE METO/IbI pellieHus Iorapu(pMUUeCKUX YpaBHEeHUH.

OcHoBHbIe TpUroHoMeTpruyeckue (Gopmyiisl. [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BbIpa)keHui. Perre-
HHe TPUTOHOMETPUUYECKUX YpaBHEeHHUH.

PemeHvie cucteM JIMHENHBIX YpaBHeHMI. MarTpulia cMCTeMbl TMHEWHBIX ypaBHeHU. OnpezenuTenb Mat-
pHULIbI 2X2, er0 reOMeTPUUeCKH CMbIC/I M CBOMCTBA; BBIUMC/IEHUE ero 3HaueHHs, IPUMeHeHue OmpeJestuTesst
JJ1s1 peLleHus] CUCTeMbI JIMHEeHMHBbIX YpaBHeHU. PellleHre MPUK/IaJHBIX 3a/jau C TIOMOLIbI CUCTeMbI TUHEWHBIX
ypaBHeHuH. ViccnenoBaHre MOCTPOEHHOM MOZe/IU C TIOMOILbEO MaTPHUL] U OTIpefie/IhTenen.

[TocTpoeHre MaTeMaTU4YeCKUX MOJe/iell peasibHOM CUTyalldd C TOMOLbI0 yYpaBHEHUM U HEPaBEeHCTB.
[TpumeHeHVe ypaBHEHWI M HEPABEHCTB K PEILIeHHI0 MaTeMaTHUeCKUX 3aZiau 1 3a/jau U3 Pa3IMuHbIX obsacTeit
HayKH U peasibHOM >KU3HU.
®yHknMu U rpadpuku

dyHK1WMs, criocobsl 3asauus GyHKIuW. B3armHo obpaTHble GyHKImK. Kommosuius ¢yskuuii. I'paduk
byHKIMU. DyieMeHTapHbIe TpeoOpa30BaHus rparKOB QYHKIHA.

Ob6nacTb onpesienieHys U MHO>KeCTBO 3HaueHud pyHkimu. Hynu dyHkimy. [TpomMeKyTKu 3HaKOTIOCTOSIH-
ctBa. YéTHble U HeuéTHbIe QyHKIMU. [Teproguueckue ¢pyHKUMU. [IpoMeXXyTKM MOHOTOHHOCTU (pyHKIMU. Mak-
CUMYyMbl U MUHUMYMBI (GyHKLMK. Hanborbliiiee ¥ HavMeHblllee 3HaueHUsi PyHKI[UU Ha TIPOMEXKYTKe.

JlvneliHasi, KBajipaTUuHast ¥ JpoOHO-MHelHass QYHKMK. DyeMeHTapHOe WCC/iejOBaHWe U MOCTPOeHHe
1x rpavKoB.

CreneHHasi yHKLMS C HATypaIbHBIM U Lie/IbIM NoKa3aTesieM. Eé cBoiicTBa u rpaduk. CBoiicTBa U rpaduk
KOPHSI N-0M CTereHH Kak (yHKLMM 00paTHOM CTerleH! C HaTypa/ibHbIM TIOKa3aTeseM.

[TokaszarenbHass M jorapupmuueckass (PyHKLMM, MX CBOMCTBA M rpaduku. Vcrosb3oBaHue rpadukoB
(byHKLUMM 7151 pellieHrs] ypaBHeHHUH.



TpuroHomeTpryeckasi OKpy>KHOCTb, OTpe/ie/ieHie TPUrOHOMeTPUUeCKUX (yHKLMI UMCI0BOTO apryMeH-
Ta.

@OyHKILIMOHA/IbHBIE 3aBUCUMOCTH B PeasibHbIX MpoLieccax U sBieHusiX. ['paduku peanbHbIX 3aBUCUMOCTEM.
Hauasia maTeMaTH4eCcKOro aHaamusa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/jaHUs TOCae/joBaTelbHOCTeH. MeTo/, MaTeMaTU4eCKOM WHAYKLUH.
MOHOTOHHBIE M OrpaHWuYeHHbIe I10C/Ie[0BaTe/IbHOCTU. VICTOpHS BO3HMKHOBEHHsI MaTeMaTH4yeCKOro aHaiv3a
Kak aHa/in3a 6eCKOHeUyHO MaJlbIX.

Apudmernueckass ¥ reomeTpuyeckasi mporpeccud. beckoHeuHo yObIBaroljasi reoMeTpuyecKast Iporpec-
cust. Cymma GecKOHeuHO yObIBaroileli TeoMeTpuuecKou nporpeccud. JIMHeMHBIM U 3KCITOHEHIMA/IbHBIM POCT.
Uncno e. @opMysia C/I0KHBIX MPOLIEHTOB. VICIo/ib30BaHre MPOTrpeccuy AJI pelleHHs peajbHbIX 3ajay INpH-
KJIa[JHOT'O Xapakrepa.

HenpepbiBHble (QyHKIMKA U MX CBOMCTBA. TOUKM paspbiBa. ACUMIITOTHI rpadukoB (QyHKLui. CBoHCTBa
(GyHKLMI HenpepbIBHBIX Ha OoTpe3Ke. MeTo/, MHTepBasoB /i pelleHs: HepaBeHCTB. [IpyMeHeHUe CBOWCTB He-
TIpepbIBHBIX (PYHKLMM [/1s1 pelleHus 3a/iau.

[TepBas u BTOpas npor3BojHble pyHKUMK. OnpesieneHre, reOMeTpUYECKH U (PU3UUeCKHUH CMBIC/T TTPOK3-
BO/IHOW. YpaBHeHUe KacaTe/bHOM K rpaduKky GyHKLMY.

[Tpowr3BogHbIe 3/1eMeHTapHbIX (QyHKLMH. [Ipor3BogHasi CyMMBbl, TPOM3BeleHus], YACTHOTO Y KOMITO3WLIUU
byHKLHI.

MHo)xecTBa U JIOTHKA

MHo>keCTBO, omnepanyy Haji MHOXKeCTBaMM M UX CBOMCTBA. [Juarpammsel Ounepa—BeHHa. [Ipumenenne
TeOpPeTUKO-MHO>KECTBEHHOTI'0 arrapara [ ONUCaHUs peajbHbIX MPOLIECCOB U SIBJIEHWM, TIPY peIleHru 3a/au
U3 [[pyTuX yueOHbIX TIPeIMETOB.

OnpesieneHyve, Teopema, CBOMCTBO MaTeMaTHUeCKOro 0O6beKTa, Ce[iCTBUe, 0Ka3aTe/bCTBO, PaBHOCH/Ib-

Hble YpaBHEHUsI.

TEMATHUYECKOE

IINIAHUPOBAHUE

(IIO TOOAM OBYYEHUSA)
10 knacc (136 yacoB)

YYEBHOI'O KYPCA

Ha3spanue pasjgena
(KomMuecTBO ya-
COB)

OcHOBHoOe cofep)xaHue pasjesa
(TemBbI)

OcHOBHbIE BHBI /IeATe/IbHOCTH 00yuaro-
IUXCA

MHOXeCTBO Jieli-
CTBUTE/IbHBIX UH-
ceJl.

MHorouneHsl. Pa-
LMOHAJTbHBIE ypaB-
HEeHUsI U HepaBeH-
ctBa. CuCTEMBI TU-
HelHbIX ypaBHe-
HUH

(28 u)

MHo>kecTBO, oOmepaLuu HaJ, MHOe-
CTBaMM U UX CBOWCTBa. [Juarpammbi
Olinepa—BenHa. [IpuMeHeHue Teope-
TUKO-MHO>XECTBEHHOI'0 amrapaTa [isi
pelleHus 3a/au.

PaupioHanbHble yKcia. OOBIKHOBEH-
Hble U JeCITUUHBIe ApOo0U, TIPOLIeHTHI,
OeckoHeuHbIe TIePHOZMUeCKHUe IpPOoOH.
[MpumeHeHre [pobeli U TIPOLIEHTOB
J1s1 pellieHus TPUK/IaIHBIX 3a/au.
[HenicTButenbHble uncia. ParyoHasb-
Hble U HWppalyOHa/ibHble YHCTIa.
Apudmernueckre omnepanud C Jei-
CTBUTE/NbHBIMU ~ uuc/iaMd.  Moayib
JleICTBUTE/IbHOTO 4YKC/a U ero CBOM-
ctBa. IIpub/MKEHHBIE BBIUMC/IEHUS,
TpaBWia OKpYTJIeHWs, TNPUKUIKA |
OLIeHKa pe3yJibTaTa BbIUMC/IEeHUH.
OCHOBHBIE METO/IbI pelleHus Lie/IbIX U
JIpOOHO-palIMOHANBHBIX ypaBHEHUN U
HepaBeHCTB. MHorousieHel OT OJHOU

Hcnonb3oBaTh TeOPETUKO-MHOXKECTBEHHBIM
arimapart /iJisl OTIMCaHUs X0/la pellieHUsl MaTeMa-
TUYeCKUX 3a/]ay, a TaKXXe peasibHbIX MPOLIeCCOoB
U IBJIEHUH.

OnepupoBaTh NOHATHAMM: PallOHA/IEHOE
uyKc/i0, 6ecKOHeUHast iepuonuecKast Apoob,
TIPOLIEHThI; UPPALMOHAILHOE U JIeMCTBUTE Th-
HO€e UHMCJI0; MOJyJIb IeMICTBUTETbHOTO UNCIIa;
HCI0/Ib30BAaTh TH MMOHSATHUS TIPY TIPOBeJeHUU
paccy>X/leHHH U I0Ka3aTebCTB, IPUMEHATh
ZIpOOU U TIPOLIEHTHI /1Sl pellieHus TIPUKIaJHBIX
3a/lay M3 pa3/MUHbIX OTpac/el 3HaHWUM U pe-
a/IbHOM JKU3HU.

Hcnonb3oBaTh MNpUO/IKEHHBIE BBIUMC/IEHHS,
TpaBW/Ia OKPYTJIeHUs, IPUKU/IKY U OLIEHKY pe-
3y/bTaTa BbIUMCIEHUH.

IIpuMeHATH pa3MUHble METO/IbI pellleHus pa-
[[MOHA/BbHBIX W JIPOOHO-pAl[MOHABHBIX YpaB-
HEHUH; a TakK’Ke MeTO/ UHTepBasIoB [i/Isl peliie-
HUsI HepaBEeHCTB.

OnepupoBaTh NOHATHAMM: MHOTOU/IEH OT




nepeMeHHON. [lesleHMe MHOrousieHa
Ha MHOrOWIeH C ocTaTKoM. Teopema
be3y. MHorousieHbl ¢ LeabIMU KO3¢-
¢durmentamu. Teopema Bueta.
PemeHuie crcTem /IMHENHBIX YpaBHe-
HUM. Marpuiia crcTembl TMHENHBIX
ypaBHeHui. OnipefieivTe/ b MaTPULIbI
2X2, ero reoMeTpu4eCKUi CMbICI 1
CBOWCTBA; BBIYUC/IEHUE €r0 3HAUeHUS;
NIpUMeHEeHYe OIpefiesuTesis J1s pe-
IIIeHNsI CUCTEMbI TMHEWHBIX ypaBHe-
HUM. PelleHne npuUKIafHbIX 3a7a4 C
TOMOIbI0 CUCTEMBI JIMHENHBIX YpaB-
HeHUU

OJJHOV TlepeMeHHOM, ero KOpHY; NPHUMEeHATh
JleJleHye MHOTO4/IeHa Ha MHOI'OUJ/IeH C OCTaT-
KOM, TeopeMy be3y u Teopemy Bueta f1s pe-
LIIeHus 3a/au.

OnepupoBaTh NMOHATHAMHU: CUCTeMa JIMHeN-
HBbIX YpaBHEHMWM, MaTpuLia, OIpeie/IuTe/lb MaT-
PULIBL.

Mcnonb3oBaTh CBOMCTBA OmpefenuTens 2X2
JUIs1 BBIUMC/IEHUSI ero 3HAaueHus, NPHUMEHATH
orpeziesIUTeNIA JI1 PelleHus] CUCTeMbl JIMHel-
HBIX YpaBHEHUH.

MopenupoBaThb peanbHble CUTyal[dy C IIOMO-
LIbI0 CUCTEMBI JIMHEWHBIX YPaBHEHU, HCCIe-
AOBATh [IOCTPOEHHbIe MOJe/IU C [IOMOLLbIO
MaTpHuL] U Olpe/ie/iTesel, HHTepnpeTHupo-
BaTh [0TyYeHHbIN pe3y/bTar

®yHKIWU U Tpadu-
ku. CreneHHas
(YHKLUS C 1]e/IbIM

®dyHK1Ms, criocoObl 3ajaHust QYHKIUH.
B3aumuo obparHble pyHkuyu. Komrio-
3utus GyHKuui. ['paduk byHKIMN.

OnepupoBaTh NOHATHAMH: (QYHKIMS, CIIOCO-
ObI 3aaHMs PYHKIMK; B3aUMHO 0OpaTHbIe
(byHKLMM, KOMNO3ULMs QYHKIMM, rpadrk

rokasaTesieM OneMeHTapHbIe TipeoOpa3oBaHus rpadut GyHKIMK, 00/1aCTh OTIpe/iesieHrs 1 MHOXKeCTBO
(12 v) KOB (DYHKI[UH. 3HaueHUW PYHKIMH, HYJIU (QYHKLUU, TIpOMe-
O6macTb orpe/iesieHHs] © MHOXKECTBO | JKYTKM 3HAKOTIOCTOSTHCTBA; JIMHelHast, KBasipa-
3HaueHWH QyHkumn. Hymu dyHKOUKM. | TUUHas, ApoOHO-TMHeMHas U cTerieHHast PyHK-
[IpoMeKyTKH 3HAaKOIIOCTOSIHCTBA. YET- | 1{UH.
Hble ¥ HeuéTHbIe GyHKUWU. [leprioay- | BeIMOHATE 3/1eMeHTapHbIe MpeoOpa3oBaHUs
yeckue ¢yHKUMHU. [IpoMexxyTKu MOHO- | rpadyKoB GyHKLIMIA.
TOHHOCTU (PYHKUMW. MaKCUMyMbI 1 3HaTh ¥ yMeTb A0Ka3bIBaTh YETHOCTb U/U
MUHMMYMBbI GYHKIIMH. Haubosbliiee 1 | HEUETHOCTh (DYHKIIMH, TEPUOAUYHOCTD (PYHK-
HauMeHblllee 3HaueHUe (PYHKLUY Ha LMY, HAX0AUTh TIPOMEXXYTKA MOHOTOHHOCTH
TIPOMEXKYTKE. (yHKI[UH, MAKCUMYMbI U MUHUMYMbI (hyHK-
JluHeliHasi, KBajpaTuuHasi W ApoOHO-| 1M, Hauboblllee U HaMeHbIIlee 3HaueHue
nvHelHass (QYHKUMH. OreMeHTapHOe| (YHKLMM Ha TIPOMEKYTKe.
WCC/ieJoBaHUe U TIOCTpoeHue rpadu-| @opMy/MpoBaTh U WIIKOCTPUPOBATh rpa-
KOB 3TUX (QyHKI[UH. (¢uueckn cBoiicTBa MMHENHOM, KBaZIpaTUUHOM,
CremneHb C Le/bIM TIOKa3aTesieM. Bu- | 1poOHO-TMHEMHOMN U cTereHHOW (PYHKIIWHI.
HOM HbrOTOHa. BoipakaTh (hopMy/1aMH 3aBUCUMOCTH MEXY
CreneHHasi GyHKIUSI C HAaTypaJbHbIM | BEJIMYMHAMU.
Y 1]e/IbIM 1oKa3aTesieM. Eé cBoiicTBa 1 | 3HATh onpe/ie/ileHHe U CBOMCTBA CTeeHU C
rpaduk LleJIbIM T0Ka3aTesieM; ToAXOAAIIy0 ¢hopMy 3a-
MUCH eMCTBUTE/IBHBIX UMCe [/1s1 pellieHUs
MPaKTUUeCKUX 3aJau Y TIpe/iCTaB/IeHuUsl JaHHbIX
Apudmernueckuii | AprudmMeTrueckuii KopeHb HaTypajib- | @opMy/IMpoBaTh, 3anMcbIBaTh B CHUMBOJIM-

KOpeHb Nn-oi cTerie-
HU. VpparoHaib-
Hble ypaBHEeHUs

(18 u)

HOU CTereHu U ero CBOMCTBaA.
[Tpeobpa3oBaHUsl UMC/IOBBIX BBIpaXKe-
HUMH, CoZiep>KallliX CTereHu U KOPHHU.
WppaiyoHanbHbie ypaBHeHUs1. OCHOB-
Hble MEeTO/bl pellleHHs] WppaLMOHa/Tb-
HBIX ypaBHeHUI. PaBHOCU/IbHEIE TTepe-
X0[bl B pelLIeHWHd UppaloHaIbHbIX
ypPaBHEHHH.

CaoiicTBa U rpadvK KOpHsI n-ou CTe-
TIeHU KaK QYHKI[UM 00paTHOU CTereHu
C HaTypa/bHbIM TOKa3aTesneMm

yeckoi (hopme U UCTIO/b30BaTh CBOMCTBA KOP-
HSl N-OM CTemeHW it TipeoOpa3oBaHUs BbIpa-
YKeHUH.

HaxoguTh pemieHusi MppalMOHA/IBLHBIX ypaB-
HEHW C TOMOIIbI0 PaBHOCU/IbHBIX TIEPeX0/I0B
WU OCYIL[eCTBJIsISI IPOBEPKY KOPHeH.

Ctpourtsb rpaduk GyHKLUU KOPHS n-Ol cTere-
HU KakK 00paTHOH [/1s1 GYHKIMK CTENeHu C Ha-
TypaJIbHbIM TIOKa3aTesieM

IToka3atensHas
¢dyukims. Tlokasa-

Crenenb C pPallMOHAJ/IbHBIM T1OKd3d-

TeJieM U eé CBOUCTBA.

@dopMy/MpPOBATH ONpeje/IeHne CTereHy C pa-




TenbHble  ypaBHe- | [lokasaTenbHasi QyHKLMS, €€ CBOWCTBA | LIMOHA/IbHBIM [10Ka3aTesieM.
HUS u rpaduk. Vcrons3oBanue rpaduka | BoImosHATE ipeoOpa3oBaHUs UMCIOBBIX BbIpa-
(10 v) (GyHKUMU 7151 pellieHrs] ypaBHeHHUH. JKeHUM, CojlepXKallluX CTeleHW C paljdoHallb-
ITokasaTenbHble ypaBHeHUs. OCHOB- | HBIM ITOKa3aTeseM.
Hble MeTO/Ibl pellleHHsI NoKa3aTebHbIX | Vicmosb3oBaTh 1ju¢)poBbie pecypchl /s M0-
ypaBHeHU CTpoeHus rpaduka rnokasaTrenbHON (PyHKLUU U
V3y4eHus eé CBOUCTB.
HaxoauThb penieHusi oKa3aTe/lbHbIX YpaBHe-
HUMN
Jlorapudmuueckass | Jlorapudm urcia. CBoricTBa jiorapud- | [laBaTh onpejeeHue jorapudma uucia; je-
¢byskuyst. Jlora- Ma. [lecaTHUHbIe U HaTypasibHbIe JIOTa- | CATUUYHOTO W HaTypaibHOro jorapudma. Mc-
pudmMHUUecKue pudmbl. [Tpeobpa3zoBaHye BbIpaXKeHHUH, | MOIb30BaTh CBOMCTBA JI0raprudMOB /IS
ypaBHeHUS cofiep>Kallux JiorapuMel. ripeoOpa3oBaHus JIOTaprU(PMUUECKUX BbIpaXKe-
(18 u) Jlorapudmuueckas QyHKLUS, €€ CBOW- | HUM.
crBa U rpaduk. Vicnonb3oBanue rpa- | CTpouTh rpaduk sorapudmMuieckoit pyHKIUMU
duka QyHKIUM [1s pellieHNst ypaBHe- | Kak 00paTHOM K rOKa3aTe/TbHON U UCTIO/b30-
HUM. BaTh CBOMCTBA JiorapupmMuueckoit GyHKIMN
Jlorapugmuueckre ypaBHeHUsI. [I71s1 pellieHys 3a/1au.
OCHOBHbIE MeTO/Ibl pellieHusl JIora- HaxoauTh pellieHusi jorapupmMuueckux ypas-
pupMUUecKUx ypaBHeHUI. PaBHO- HEeHUM C TIOMOIIbI0 PaBHOCHU/IBHBIX T€PeX0/I0B
CWIbHbIE TIepexo/Ibl B PeIlleHHH JIoTa- | WX OCYILeCTB/Isisl IPOBEPKY KOpHei
pubMHUUYeCKUX YpPaBHEHUM.
TpuroHometpuye- | CHHYC, KOCHUHYC, TAHT'€HC U KOTaH- JlaBaThb ompeje/ieHHs CUHYCa, KOCUHYCa, TaH-
CKHe BbIpaXeHUsI W FeHC UYKMCI0BOI0 apryMmeHTa. ApKCU- reHca ¥ KOTaHreHca YMC/I0BOr0 apryMeHTa; a
ypaBHeHUS HYC, @pKKOCHHYC U apKTaHTeHC UMCJ/IO- | TaKKe apKCUHYCa, apKKOCHHYCa U apKTaHTreHca
(22 u) BOT'0 apryMeHTa. YHUCIIa.
TpuroHomeTpuueckasi OKpy>KHOCTb, IIpuMeHATb OCHOBHbIE TPUTOHOMETPUYeCKUe
orpefiesieHle TPUTOHOMeTPUUeCKUX dbopmysbl [y TipeoOpa3oBaHUs TPUTOHOMET-
¢byHKLUMI UKMCIOBOTO apryMeHTa. pUUECKUX BbIpa)KeHUI.
OcHoBHble TpuroHoMetrpuueckue (Gop- | [IpumeHaTs ¢GopMy/ibl TPUTOHOMETPUU IS
MyJibl. [Ipeobpa3oBaHuie TPUTOHOMET- | pellieHWss OCHOBHBIX TWIIOB TPUTOHOMeTpUYe-
pUUEeCKUX BbIpaKeHUH. PelleHne TpyU- | CKUX ypaBHEHUU
rOHOMEeTPHUYeCKUX YPaBHEHUM
[TocnenoBarenbHo- | Tloc/iemoBaTelbHOCTH, CIIOCOORI 33/ja- | OnepupoBaTh MOHATHSAMM: T10C/Ie/[OBATETb-

CTU Y TIPOTPeCCUU
(10 v)

HUS TIoC/Ie/loBaTesIbHOCTeN. MeTof
MaTeMaTU4eCKON UHAYKLMK. MoHO-
TOHHBIE U OrpaHUYEeHHbIe [10C/1e/j0Ba-
TesbHOCTH. VicTopus aHanmm3a Gecko-
HEYHO MaslbIX.

ApudmeTnueckass ¥ reomeTrpuueckas
MIPOrpecCcuH.

beckoHeuHo yObIBaroljasi reoMeTpH-
yeckas riporpeccusi. Cymma 6eckoHeu-
HO yObIBarOIIeli TeOMeTpUUYeCKOH TIpo-
rpeccud. JIMHEMHBIM U 3KCIIOHEHLU-
aNbHbIM pocT. Yucro e.

dopmyna CHI0XHBIX TpoLeHToB. Hc-
T0/Ib30BaHKe TPOTPeCCUM [jisl pellie-
HUS peasibHbIX 3a/ja4u MPUK/IaHOTO Xa-
pakTepa

HOCTh, CrocoObl 3aZlaHusl TIOC/Iel0BaTe/IbHO-
CTell; MOHOTOHHbIE U OTPaHHWYeHHble TOCIe0-
BaTe/IbHOCTH; MCC/IeA0BATH T10C/Ie/J0BaTe/IbHO-
CTU Ha MOHOTOHHOCTb ¥ OTPaHUYEHHOCTb.
[Monyuats mpesicTaBieHre 00 OCHOBHBIX HZEIX
aHam3a 6eCKOHeYHO MalbIX.

JlaBaTh ompejeneHue apu(pMeTHUeCKOW U
reoMeTprUeCcKOU Mporpeccuu.

Jloka3pIBaTh CBOWCTBA apu(MeTHUYECKOU U
reoMeTpuuecKO MpOrpeccuy, HaxXoUTb CyM-
My 4JeHOB TPOTPeCcCHM, a TakKe CyMMy uje-
HOB 0eCKOHEeUHO yObIBaroIIel TeoMeTpruecKou
TIPOTpPecCuu.

Hcnosb30BaTh NPOrpeccru [l pelleHus 3a-
Jlau TIPUKJIaTHOTO XapakTep.

IIpuMeHATH (OPMYJ/y C/IOKHBIX TPOLIEHTOB
JUTsI pellieHys 3aJjau U3 peasibHOM MPaKTUKU

HermpepriBHbIE

¢yskumu.  [Ipous-

HernpepbiBHble GYHKIIMM U KX CBOM-
ctBa. Touka pa3pbiBa. ACUMIOTOTHI

OnepupoBaTh NOHATHAMMU: (DPYHKLUS Herpe-
pbIBHasi HA OTpe3Ke, TOYKa pa3pbiBa (PYHKIMH,




BO/IHAs
(20 v)

rpadukoB ¢yHKUMNA. CBolicTBa GyHK-
L[M1 HelpepbIBHBIX Ha oTpe3ke. MeTog,
VHTEpBAJOB [l  pelleHus1 Hepa-
BeHCTB. [IpuMeHeHne CBOWCTB Herpe-
PBIBHBIX (DYHKIMM [J1s1 pellieHus 3a-
Jau.

[TepBasi u BTOpast MpoU3BOHbIE (PYHK-
1uu. OnpesiesieHye, reOMeTpUYeCKAN
Y (bU3MYeCcKrii CMbIC/T IIPOU3BO/JHOM.
YpaBHeHUe KacaTebHOM K rpaduky
GyHKLMN.

[Tpon3Bo/iHbIE 3/1eMeHTapHbIX (QYHK-
1. [IpousBosiHast CyMMBbl, IPOU3Be-
JleHUs1, YaCTHOTO Y KOMIO3ULIUK

byHKLIMM

acuMIIToTa rpacdvka GyHKIUH.

IIpuMeHATH CBOMCTBA HeIpepbIBHBIX (DYHK-
LM [J1s1 pellleHurs 3a7iau.

OnepupoBaTh NMOHATUAMM: TepBasi U BTOpast
NIPOU3BO/iHbIe (DYHKLMM; IOHMMaTh (pr3nYe-
CKWM ¥ reOMeTPUYeCKUH CMBIC/ [POU3BOJHOM;
3alMChIBaTh YpaBHEHHe KacaTe/lbHOM.
BbIUuHMC/IATE TIPOM3BO/IHBIE CYMMBI, TPOM3Be-
JleHMs], YaCTHOI'O U C/I0KHOM (DYHKLMH.
M3yyaTb Npou3BOJHbIE 37eMeHTapHbIX (yHK-
15158

Hcnosib30BaTh TeoMeTpUUECKUl U (pusuue-
CKUM CMBICJI IPOX3BOHOM /1S pellleHNs 3a/a4

IToypouHnoe nyianupoBanue AJI'EBPA 1 Haua/la MaTeMaTH4eCKOro aHaamsa, 10 kiacc

Ne Jama Tema ypoka
n/n | Ilnan | Daxkm
MHo>xecTBO AeliCTBUTe/IbHBIX unce/l. MHorounensl. PanjnonanbHble ypaBHeHHus U HepaBeHcTBa. Cu-
CcTeMbl IMHeHMHbIX YPaBHeHHH - 28 yacoB
1 MHoyKecTBO, orniepaliMi HaJi MHOKeCTBaMU M UX CBOKCTBA
2 Huarpammbl Ditsiepa - BeHHa
3 [IpMeHeHVe TeOpeTUKO-MHOKeCTBEHHOI'O arlrapara /ijisi peleHus 3aja4y
4 PaioHanbHbIe uncia
5 OOBLIKHOBEHHbIE U JIeCITUYHbIe Tpo6u
6 [IporeHThI
7 BbeckoHeuHbIe IeproinuecKye Apobu
8 ITpuMeHeHue po6eii 1 MPOLIEHTOB ZI/Isl PellleHus MPUKIaHbIX 3aau
9 JleicTBUTeIbHBIE YHUC/IA
10 ParroHnasibHble ¥ MppaljoHabHble Yyuc/a
11 ApudmeTrueckue oneparnyu C edCTBUTeNbHBIMUA YUCIaMU
12 Moay/ab AeCTBUTEbHOTO UYKC/Ia U er0 CBOMCTBA
13 [TpubivKEHHBIe BBIUMC/IEHYS], TIPaBU/Ia OKPYT/IeHHsI
14 ITpyKu/IKa U OL|eHKa pe3y/ibTaTa BbIYUCAEHUH
15 KonmpoabHas paboma Nel no meme «PayuoHa/sibHble ypagHeHUs U Hepa-
geHcmea. CucmeMbl /IUHelHbIX ypA8HeHUL»
16 OcHOBHbIE METO/Ibl pellleHus LjeJ/IbIX YpPaBHeHUN
17 OCHOBHBIe MeTO/IbI pellieHHst JPOOHO-pallMOHATbHBIX YpaBHEHUH
18 OCHOBHBIE METO/Ibl PeIlIeHHs 11eJTbIX U POOHO-paIlMOHAaIbHBIX HEPaBeHCTB
19 MHorousieHbl OT OZJHOU MepeMeHHOM. [lejieHrie MHOT'OU/IeHa Ha MHOTOUJIeH C
OCTaTKOM
20 Teopema besy
21 MHorouseHs!I ¢ LeabIMU Ko3gduimentamu. Teopema Bueta
22 PemieHre cucTeM JIMHEMHBIX YpaBHEHUU
23 MaTpuija CUCTeMbI JIMHEHHbIX YPaBHEHUU
24 OripeziesiviTe/Tb MaTpPUIbl 2X2, ero reoMeTpUUeCcKri CMbIC/T U CBOMCTBA
25 BbluncsieHre 3HaUeHUs1 Onpe/ie/IuTe s
26 IIpumeHeHve onpesiesiuTesIs /151 pellieHs] CUCTeMbI JITMHEHMHBIX YPaBHEeHUN
27 PerieHre NpUKIaHbIX 3a87ja4 C IOMOIIbIO CUCTEMBI JIMHENHBIX YPaBHEHUN
28 Konmposabnas paboma Ne2 no meme «MHodcecmeo Oeticmeume/ibHbIX YU-
ce/1. MHO204/1eHbI»
@yuknuu U rpaduxku. CreneHHas QyHKIUs ¢ LebIM NoKa3aresneM - 12 yacos




Crioco6b1 3aanus GyHKIK. B3arnMHo obpatHbie dhyHKIMH. KoMmo3uiiys
GbyHKIH.

I'padmik GyHKIMKM. DeMeHTapHbIe IpeoObpa3oBaHusl rpadyKoB DYHKLUH

O6Js1acTh orIpe/iesIeHust U MHOKECTBO 3HaueHWH QyHKIUU

Hymu ¢pynximuy. IIpoMe)XyTKH 3HaKOMOCTOSIHCTBA

YéTHble 1 HeuéTHble pyHKUMU. [Teproanueckre GyHKIMN

ITpomMeKyTKY MOHOTOHHOCTU QYHKIMUA. MaKCUMyMbl U MUHUMYMbI YHKLIMU

Haubosnbliiee v HauMeHblIIIee 3HaUeHre (PYHKIMY Ha TIPOMEXKYTKe

O | |UT [ [W|N

JIvHeliHast ¥ KBaJjpaTUuHasi QYHKL[MHU. DjieMeHTapHOe MCC/iefloBaHNe U rpa-
buku QyHKUMN

IpobHo-nmuHelHast GyHKIMU. JeMeHTapHOe UCC/ieJoBaHre U rpaduK ITUX
byHKIMH

10

CreneHsb C 11eJibIM ITOKa3areneM. bruHom HeroTOHA

11

CrerneHHasi GyHKLMS C HaTypasbHBIM U Lie/ibIM MoKas3arteneM. E€ cBolicTBa 1
rpaduk

12

KonmpoabHas paboma Ne3 no meme «DyHKyuu u 2pauxu»

Apudmernueckuit

KOpeHb n-oi creneHu. VippaijuonanbHble ypaBHeHus - 18 yacos

ApudmeTruecknii KOpeHb HaTypaabHOM CTeleH! 1 ero CBOKWCTBA

ITpeo6Opa3oBaHus UMC/IOBBIX BbIDAKEHWH, COZIeprKallliX CTerleH!

BbiHeceHre MHOXKUTE/ISI M3-110J 3HdKd KOPHs

BHeceHve MHOXXUTE/IS 10 3HdK KOpHA

CokpaiiieHue poOei, coepKalx paJrKasibl

ITpeobpa3oBaHue UPpaIMOHA/IbHBIX BbIDAKEHUH

[ToBTOpEHUE 110 TeMe «ApUpMeTHUeCKH KOpeHb N-HOW CTeTreHn»

RN (U ]|WIN ([~

KoumpoabHas pa6oma Ne4 no meme «Apugpmemuueckutl KopeHb n-oll
cmeneHu»

VippaijoHanbHble ypaBHEHUsI

10

006s1aCTh AOMTYCTUMBIX 3HAUeHUI UPPALMOHAILHOTO YPAaBHEHMUSI

11

OCHOBHBIE MeTO/bl pellieHUA UPpPALIMOHA/IBHBIX ypaBHEHI/Iﬁ

12

PaBHOCHU/IbHBIE ITepex0/ibl B pellieHUH ppaljMOHa/IbHbIX YpaBHEHUM

13

ANTOpUTM pellieHus1 UppallMOHaIbHbIX YPaBHEHU

14

Periienue HNPpPpalJuOHAJIBHBIX ypaBHEHI/Iﬁ

15

PelieHne WppaljMoOHa/IbHbIX YPaBHEHUM

16

CroiicTBa U rpaviKk KOpHsI n-0i cTerneHu Kak (yHKLUK 00paTHOM CTereHu C
HaTypa/ibHbIM I0Ka3aTeseM

17

[ToBTOpeHuUe 110 TeMe «VIppaljioHa/IbHbIe YDaBHEHUSI»

KoumposbHasi paboma Ne5 no meme « UppayuoHa/ibHble ypagHeHUsI»

Tloka3sarenbHas pyHkuus. [Toka3aTenbHble ypaBHeHus - 10 yacos

CrTerneHb C paljMoHa/IbHBIM IT0Ka3aTeieM M e€ CBOMCTBA

[TokasarenbHasi GyHKLMs, e€ cBOMCTBa U rpaduK

Vicniosib30BaHue rpaduka yHKLMM /17151 pellieHHs] ypaBHeHU

IToka3aTe/ibHbIE YPaBHEHUA

OcCHOBHbIe MeTO/Ibl pellieHHs N10Ka3aTe/IbHbIX ypaBHEeHUH

I[TpuBeseHre 06enx yacTel ypaBHEHHs K OZJHOMY OCHOBAHHIO

BriHeceHure 0011jero MHOKUTEJISI 32 CKOOKY

MeTo/, 3aMeHbI ITepeMEeHHOU B IT0KAa3aTe/IbHbIX YPaBHEHUSIX

OO (|IN|D(UT|R|WIN|F-

MeToz, 1TOU/IEHHOT 0 [ie/IeHUsT

—_
S

KoumpoabHas paboma Ne6 no meme «IlokazamenbHas ¢pyHkyus. IToka3a-
me/ibHble ypagHeHUs1»

Jlorapudgmuueckas ¢ynxius. Jlorapudpmuueckue ypaBHeHus - 18 yacon

Jlorapudm uucia
. OCHOBHBIE MeTO/ibl pellieHus TorapuhMHUIecKuX ypaBHEHHUH.




2 CBolicTBa siorapudma
3 JecsiTuuHbIe JT0rapu@mbl
4 HatypanbHble orapu¢mbl
5 ITpeobpa3oBaHue BbIpaKeHUH, CO/leprKallliX JorapuMbl
6 Jlorapudmuueckasi QyHKIusi, eé cBOMCTBA U rpaduk
7 Vicniosib30BaHue rpadmka hyHKLMM /17151 pellieHHs] ypPaBHeHU!
8 DYHKIMOHa/IbHO-TpaMueCcKUil MeTO/l pellieHus] YpaBHEeHUI
9 KoumpobHas paboma Ne7 no meme «JIoeapupmuueckas pyHKyusi»
10 JlorapudmMuueckrie ypaBHeHUst
11 PaBHOCHU/IbHBIE TIePeXO0/ibl B pellieHUH JIOrapuMUUeCcKUX YpaBHEeHUH
12 PeriieHrie ypaBHeHUM 110 OMpe/iesieHuI0 jjorapudma
13 MeTo/ TOTeHLMPOBAHUS
14 MeTo/1 BBeZieH!s1 HOBOU IepeMeHHOU
15 MeTo/1 1orapudMUpOBaHUs
16 [lepexo/ K HOBOMY OCHOBaHHIO
17 PerieHue orapuMuuecKix ypaBHeHUM
18 KoumposbHasi paboma Ne8 no meme «JIozapugpmuueckue ypagHeHus1»
TpuroHomerpuuecKye BbIpaKeHHs ¥ YpaBHeHus - 22 yaca
1 CHHYC, KOCHHYC YMC/IOBOT'O apryMeHTa
2 TaHreHC ¥ KOTaHreHC YMCI0BOr0 apryMeHTa
3 APKCHUHYC, apKKOCHHYC Y apKTaHI'eHC YKXC/I0BOI0 apryMeHTa
4 TpuroHomeTprueckasl OKPy>kKHOCTb, OIpeie/ieHre TPUrOHOMEeTPUUeCKHUX
(OyHKLIMI UKCIOBOTO apryMeHTa
5 (OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKECTBa
6 DopMyibl JBOWHOTO yT/ia
7 DOpMyJIbl IOHWKEHUS CTeleH!
8 DopmyJIbI TTIOJIOBUHHOI'O yIijia
9 DopMyJibl CyMMbI aprYMEHTOB
10 @Dopmyiibl CyMMBbI (PYHKLMIA
11 DopmyJibl Ipor3BesieHus1 QYHKIMN
12 [Tpeobpa3oBaHue TPUTOHOMETPUUYECKUX BbIDAKEHUH C TTOMOLLbI0 hopMy
13 KonmpoabHas paboma Ne9 no meme « TpuzoHoMempuuecKue @bIpajceHus»
14 Pemenve ypaBHeHHUs COSX = a
15 PelleHve ypaBHeHus Sinx = a
16 PellleHre ypaBHeHUH tgx = a, CtgX = a
17 MeTo/, 3aMeHbI ITlepeMeHHOM
18 YpaBHeHUs1, CBOJSIINECS K KBAIDATHBIM YDaBHEHUSIM
19 MeTo/, pa3/ioKeHust HAa MHOXKUTET!
20 OfHOpOAHbBIe TPUTOHOMETPUYECKHEe YPaBHEeHUsI
21 PerieHrie TPUrOHOMETPUUYECKHX YPAaBHEHUM
22 KoumpoabHas pa6oma Nel0 no meme «Tpuzonomempuueckue YpaeHe-
HUsI»
ITocnepoBaresibHOCTH M niporpeccuu - 10 yacos
1 IToc/ieoBaTeIbHOCTH, CITOCOOBI 3a/JaHUS TIOC/IeI0BATeTbHOCTEH
2 MeTo/ MaTeMaTH4yeCcKol WHAYKLUU
3 MOHOTOHHBIE U OTpaHUYeHHbIe NT0C/Iel0BaTeIbHOCTH
4 ApudmeTrueckasi U reoMeTpuyecKasi Iporpeccum
5 beckoHeuyHo yObiBarolljas reoMeTpruecKasi Mporpeccust
6 CymMa 6ecKOHeUYHO yObIBarOlIeli TeOMeTPHUUEeCKOH MPOTrpecCuu
7 JIMHeNHBIN U 3KCMIOHeHIMa/IbHbINA pocT. Yucso e
8 @DopmyJia C/I0KHBIX MTPOLIEHTOB
9 Vicnosib30BaHMe NPOrpeccyy [ifisl pellleHrsl peaslbHbIX 3a/a4 NPUK/IaJHOr0 Xa-




pakTepa

10 KoumpobHas pa6oma Nell no meme «ITocaedoeamenbHocmu u npozpec-

cuu»
HenpepsbiBHble pynkiun. IlpousBojnas - 20 yacos

1 HenpepbiBHble PYHKIMU 1 UX cBocTBa. Touka pa3pbiBa

2 AcumnToTsl rpadukoB ¢yHKIHNA. CBOMCTBa (hyHKLIUM HelpepbIBHBIX Ha OT-
peske

3 MeTo/ HTepBaJIOB /IS pellieHUs] HepaBeHCTB

4 [TprMeHeHHe CBOMCTB HelpepbIBHBIX (PYHKIMM [/1s pellleHus] 3aiau

5 [TepBasi 1 BTOpasi NpOU3BOJHbIE (PYHKLIUU

6 OrnipefiesieHye, reOMeTPUUYECKUM U (PU3UUeCKUI CMBIC/T TTPOM3BOHOM

7 ANropyUTM Hax0XK/leHUs1 TPOM3BOAHOM

8 ®dopmynbl b depeHITMpOBaHUS

9 [Tpou3BoziHasi cTeneHHOW (hYHKIUU

10 [Tpour3BoHbIe 1eMeHTapHbIX (PYHKLINN

11 BblunicieHre MPOM3BO/IHBIX 3/IeMeHTapHbIX YHKLIWN

12 [Tpou3sBoiHasi CyMMbI (DYHKLIMH

13 [Tpou3sBoziHasi Tpor3BeAeHUsA(DYHKIII

14 ITpon3BojHasi yaCTHOTO (PYHKLMH

15 [Tpour3BoHasi KOMMNO3ULIMK QYHKIUH

16 [ToHsiTHe ¥ BbIUKC/IEHHEe TIPOU3BOAHON N-TO TIOpsi/iKa

17 [duddepenuipoBaHue CI0XXKHON QyHKLU

18 YpaBHeHHe KacaTe/bHOU K rpaduKy QyHKIMU

19 YpaBHeHHe KacaTenbHOM K rpadvKy GyHKIMU

20 KoumpoabHas pa6oma Nel2 no meme «HenpepbieHbie pyHkyuu. IIpous-

8OOHasA»
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