['ocynapcTBeHHOE 00 KETHOE 00pa30BaTEIbHOE YUPEIKICHUE CpeaHsisi 001eo0pa3oBaTebHast KoIa
Ne484 MockoBckoro paiiona Cankt-IlerepOypra

«Y TBEpKIAI0»
Hupextop Edumona M.IO.
HBM%QT 01.09:2025% WNo4dD-oy

nognucoio: Edumosa
Ma pI/I Ha MapuHa lOpbeBHa

[ata: 2025.09.15
fOpbeBHa 13:00:11 +03'00'

PABOYAS ITPOI'PAMMA CPEJJHET'O OBIIEI'O OBPA3OBAHUMA
AJITEBPA U HAYAJIA MATEMATUYECKOI'O AHAJIM3A
(nns 10-11 kaccoB)

yIi1yOJICHHBIH YpOBEHb

(ITpunoxenue 1 k OIT COO B cootBercTBru ¢ DOIT u ®T'OC 2021)

Cankr-IlerepOypr

2025



IlosicHuTeIbLHAS 3aNMACKA

Pabouas nporpamma ydeOHOTO Kypca «Anredpa 1 Hadyasa MaTeMaTHUECKOTO aHATTN3a» YIITyOJIeHHOTO
ypoBHs 1151 ooydaronuxcs 10—11-x kimaccoB 'bOY mikosnber Ne 484 pa3zpaboTaHa B COOTBETCTBUU C
TpeOOBaHUSMMU:

o  ®epnepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 ob6pazoBanun B Poccuiickoit denepanmny;

e mpukaza Munobpuayku ot 17.05.2012 Ne 413 «OO6 yrBepxkaeHuu deaeparbHOro
roCy/1apCTBEHHOI0 00pa30BaTeNbHOr0 CTaHAapTa CPEAHETo 001Iero 0opazoBaHus» (C
U3MEHEHUSAMHU, BHECEHHBIMU IpruKa3zoM Munnpocsemienus ot 12.08.2022 Ne 732);

o mpukaza Munnpocsemenus oT 18.05.2023 Ne 371 «O6 yrBepxkaennn (eaepaibHOi
00pa30BaTeNbHON MPOTrPAMMEBI CPEIHETO 00IIero 00pa3oBaHUNY;

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsiaka opraHuzanuu u
OCYIIIECTBIICHUS 00Pa30BaTEIHHON JEATSILHOCTH 10 OCHOBHBIM 00IIC00pa30BaTeIbHBIM
porpamMmam — 00pa3zoBaTeIbHBIM IIPOrpaMMaM HadyaIbHOTO 00IIEr0, OCHOBHOTO OOIIETo U
cpenHero odmiero oOpa3oBaHUs»;

e C(II2.4.3648-20 «CaHnuTapHO-3MUIeMUOIOTHYECKIE TPEOOBAHUS K OPraHU3alUAM BOCIIUTAHUS 1
00y4eHHs, OTABIXA U 03JOPOBIICHUS ACTEH H MOJIOJCKN», YTBEPIKICHHBIX TIOCTAHOBJICHUEM
IIaBHOTO caHuTapHoro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «'urneHndeckrne HOPMaTUBBI U TPeOOBaHUS K 00ECTICUYCHHIO
0e3onmacHOCTH ¥ (MiIu) O€3BPEIHOCTH IS YeIoBeKa (PaKTOpOB cpeabl OOMTAHU,
YTBEP)KJIEHHBIX TOCTAHOBJICHHUEM TJIABHOTO caHuTapHOTro Bpada ot 28.01.2021 Ne 2;

e KOHIICTIIMU PA3BUTHUS MaTEMaTHUYECKOT0 00pa30BaHMUsl, YTBEPKACHHOMN pacropsiKeHHUEM
[IpaButenbctBa o1 24.12.2013 Ne 2506-p;

e y4eOHOro IJI1aHa CpeAHero od1ero oopaszoBanus, yrepxaeHHoro npukazom ['bOY mxonaNe 484
ot oT 01.09.2025 Ne 410-oy «YTBepxnenne OOII mo ®OOI»;

e (QenepanbHOil paboueil mporpaMMbl yueOHOTo Kypca «Anredpa u Hayajga MaTeMaTH4YeCKOro
aHaJN3a», KOTOPBI BXOJHT B COCTaB Y4eOHOTO IpeaMeTa «MareMaTHKay.

PaGouas nporpamma opueHTHPOBaHA Ha LI€JIEBbIE IPUOPUTETHI, CHOPMYINPOBAHHBIE B (DeiepaabHOM
paboueil mporpamme BociuTaHus U B paboyei mporpammMe Bocniutanus ['BOY mikonsr Ne 484.

PaGouas mporpamma yuebHOro Kypca «Anredpa 1 Hadalla MaTeMaTUYECKOT0 aHaTu3a» YriyOJIeHHOTO
ypoBHs st o0ygaronuxcest 10-11-x kimaccoB pa3paborana Ha ocHOBe DerepaibHOTO rOCyAapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa CPETHETO OOIIET0 00pa30BaHusl, C YI€TOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHU, IPEABABISIEMBIX K MATEMAaTUYECKOMY 00Pa30BaHUIO, U TPATUINI POCCUNHCKOTO 00pa30BaHMUsL.
Peanu3anus mporpammbl 00ecTieunBaeT OBIAACHHE KIIFOUEBBIMU KOMIIETECHITUSME, COCTABIISIFOIIIMMU
OCHOBY JUISI CAMOPA3BUTHS M HENPEPHIBHOTO 00pa30BaHMs, IIEIOCTHOCTH OOMIEKYIBTYPHOTO, IMYHOCTHOTO
Y TIO3HABATENFHOTO PA3BUTUS JTMYHOCTH O0OYJAIOIIUXCSI.

Kypc anreGpbl 1 Hauan MaTeMaTHYECKOTO aHAIM3a 3aKJIaIbIBAET OCHOBY JJISl YCIIEIITHOTO OBJIaICHUS
3aKOHAMH (PU3UKH, XUMHH, ONOJIOTHH, TTOHMMAHHUSI OCHOBHBIX TEHACHIINI YKOHOMHUKH 1 OOIIECTBEHHOM
KHU3HH, TO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IIM(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HMCII0JIb30BaTh UX B MOBCETHEBHOM KU3HU. B TO e Bpemst oBiajieHre abCTPaKTHBIMU U
JIOTHYECKH CTPOTUMHU MAaTEMAaTHIECKUMHU KOHCTPYKIMSIMH Pa3BUBAET YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
000CHOBBIBAaTh HCTUHHOCTH YTBEP KJICHHSI, UCIIOIB30BaTh 0000IEHIE U KOHKPETH3AIIHIO,
abcTparupoBaHue U aHAJIOTHIO, POPMHUPYET KpeaTUBHOE U KPUTHUECKOE MBILIIEHHE. B Xo/1e u3ydeHus
anreOpsl M Ha4aJl MAaTEeMaTHYECKOT0 aHaIN3a B CTapIleil IIKoJIe yJaniuecs MoJIy4aioT HOBBIH OIBIT
pelIeHus MPUKIIAJHBIX 3a/1a4, CAMOCTOSITEILHOTO IOCTPOCHUS MAaTEMAaTHYECKUX MOJIENEH peabHbIX
CUTYaIlM ¥ HHTEPIPETAINH TOITY4YCHHBIX PEIICHNH, 3HAKOMATCS C IPIMEPAMH MaTeMaTHIEeCKUX
3aKOHOMEPHOCTEW B MIPUPO/IE, HAYKE U B UICKYCCTBE, C BHIIAIOLIMMHUCS MAaTEMaTHYECKUMH OTKPBITUSIMH U
UX aBTOPaMH.



Kypc o0magaer 3HAYMTEIEHBIM BOCTIUTATEIBHBIM ITOTEHIIATIOM, KOTOPBIN peai3yeTcst Kak dyepe3
y4eOHBII MaTepuall, ClIocOOCTBYIOIINH (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHSI, TaK U Yepes
crienuduKy yueOHO! NesTeNbHOCTH, TPEOYIOIIE CaMOCTOSTEIIbHOCTH, aKKYPAaTHOCTH, TPOIOJDKUTEIILHOM
KOHIICHTPALMX BHUMAHUs ¥ OTBETCTBEHHOCTH 32 TMOJTYYEHHBIN pe3ysbTaT.

B ocHoBe meToauku o0yueHus anredpe v HayajgaM MaTeMaTUYeCKOro aHaIM3a JICXKUT eI TeIbHOCTHBIN
OPUHLIUI O0yUEHUSI.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTEMaTUYECKOT0 aHAJIN3a» BKIIIOUAET CIEAYIOIINE
coJiepKaTeIbHO-METOJUYECKUE TUHUU: «Hucna 1 BerauciaeHus», «OyHkuu u rpapukmny», «YpaBHEHUS U
HepaBeHCTBa», «Hauana maremarnyeckoro aHanmsa», «MHOXeCTBa U JIoTuka». Bce ocHOBHBIE
COJIepKATEIbHO-METOJUUECKUE JIMHUN U3yJaroTCsA Ha IPOTSDKEHUM ABYX JIeT 00ydeHHUs B cTapliel HIKoJe,
€CTECTBEHHO JONOJIHSASA APYT APYra U MOCTEIEHHO HACKIAsCh HOBBIMU TEMAMU U pa3jiesiaMu. J{aHHbII
KypC SIBJII€TCS] MHTETPaTUBHBIM, IIOCKOJIBKY 0OBEAMHAET B ce0e coslepKaHhe HECKOJIbKUX
MaTeMaTHYECKUX TUCLMIUIMH: areOpa, TPUrOHOMETPUS, MaTeMaTUYECKUI aHAIIU3, TEOPUS MHOXKECTB U
ap. Ilo mepe Toro kak ydaruecs oB/IaJeBalOT Bce Oosee IUPOKUM MaTeMaTHYECKUM aIllapaToM, y HUX
MIOCJIEIOBATENBHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOUTH MaTEMAaTHIECKYIO MOZEITh
peasbHOM CUTYyalluu, IPUMEHSTh 3HaHUs, HOJIYUYECHHBIE B Kypce «Ajredpa 1 Hauajla MaTeMaTHYeCKoro
aHalIu3ay, Js PEIICHUs] CaMOCTOATENbHO C(OPMYINPOBAHHON MaTeEMaTUUECKON 3ajauy, a 3aTeM
UHTEPIPETUPOBATH MOJTYYEHHBIA PE3yJIbTAaT.

CopneprxaTtenbHO-MeToANYeCKast TMHUA «HKcaa 1 BBIYMCICHUS» 3aBepliaeT (OPMUPOBAHUE HABBIKOB
UCIIOJIb30BaHUs IEUCTBUTENBHBIX YUCEII, KOTOpOE ObLIO HaYaTO B OCHOBHOM I1KoJie. B cTapieil mkone
0co0oe BHUMaHuE yzemnseTcs (GOpMUPOBAHUIO IPOUHBIX BHIYUCIUTEIBHBIX HABBIKOB, BKIIOYAOLIUX B ce0s
HCITOJIB30BAHHUE PA3JIMYHBIX q)OpM 3armcu HeﬁCTBHTeHBHOFO qrcia, yMCHUC palliOHAJIbHO BBINIOJIHATH
JIeMCTBUS C HUMHU, JIeNIaTh IPUKHUJIKY, OLIEHUBATh pe3yapTar. OOyuaronyecs Noiay4atoT HaBbIKU
MPUOJIMYKEHHBIX BBIYUCIICHUH, BBIMTOJTHEHUS ICUCTBUM C YNCIIaMU, 3alTMCAHHBIMU B CTaHAapTHOM dopme,
MCIIOJIb30BAaHUSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHMS YNCIOBBIX BBIPAKEHUM.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PeaTU3yeTCsl Ha MPOTSHKEHUH BCEro O0yUeHUs B cTapIlel IKoJe,
IIOCKOJIBKY B K@XKJIOM pas3Jielie IporpamMmsl PEyCMOTPEHO PEIEHNE COOTBETCTBYIOIIMX 3a/1a4.
OOyuaronuecs OBIaJeBAIOT PA3IMYHBIMUA METOAAMH PEIICHUS LIETIbIX, PAIlHOHATBHBIX, UPPAIIIOHATHHBIX,
MOKa3aTeJIbHBIX, JIOTApU(PMUIECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHUM, HEPABEHCTB U UX CHUCTEM.
[TomryueHHBbIE yMEHUSI UCTIONB3YIOTCS TIPU UCCIIEIOBAaHUM (DYHKITUI C TTIOMOIIBIO MPOU3BOIHOM, peIlIEeHUU
MPUKIIAIHBIX 33/1a4 ¥ 337]a4 Ha HaXO0KJIEHUE HauOOJIbIINX U HAUMEHBbIUX 3HaYeHUH GyHKnu. JlanHas
coJiepKaTeNbHas JIMHUS BKIIIOYAeT B ce0s Takke (PopMUpOBaAaHUE YMEHHI BBHIMOTHSATH PACUYETHI IO
dbopmynaMm, mpeoOpa3zoBaHUs LEIbIX, PAIIMOHAIBHBIX, HPPAIIHOHATBHBIX U TPUTOHOMETPHUIECKIX
BBIPOKEHHM, a TAK)KE BRIPAKEHUH, COJIEP)KAINUX CTENEHU U jorapudmel. biaromgaps n3ydeHuto
anreOpanvecKoro MaTepuasa MPOUCXOIUT JATbHEHUIIee Pa3BUTHE AITOPUTMHUIECKOTO M a0CTPAKTHOTO
MBIIUICHHS YYaluxcs, GOPMUPYIOTCS HABBIKHU JIEYKTUBHBIX PACCYXKACHUI, paOOTHI ¢ CHMBOJIBHBIMHU
dbopmamu, IpeCTaBICHUS 3aKOHOMEPHOCTEH 1 3aBUCHMOCTEN B BUJIE PABEHCTB M HEPABEHCTB. AJreOpa
npearaeT 3QpPeKTUBHBIE MHCTPYMEHTHI JJIs PEIICHUS TPAKTHUECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4,
HarJIsi{HO JEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SA3bIKa HAYKH.

CogepxarensHo-MeToAn4YecKas TnHUA «DyHKINU U rpaduKu» TECHO MEPEIUIeTAeTCs ¢ APYTUMHU JIMHUSIMU
Kypca, IOCKOJIBbKY B KAKOM-TO CMBICIIE 33JJa€T MOCIIEI0BATENBHOCTh N3YUYECHHs MaTeprana. M3yuenue
CTETIEHHOM, M0Ka3aTeJIbHOMU, JIOrapu(MUIECKON U TPUTOHOMETPUIECKUX (QYHKIUI, UX CBOMCTB U
rpauKOB, UCIOJIB30BaHUE (PYHKIUH IS peLIeHHs 3a7a4d U3 IPYTUX YUeOHBIX IPEIMETOB U peaabHOM
JKU3HHU TECHO CBSI3aHO KaK C MATEMATHYECKUM aHAIN30M, TaK U C PEIIEHUEM YPABHEHUN U HEPABEHCTB.
[Ipu 5TOM OoOJBIIIOE BHUMAHHE YIENAETCS (POPMUPOBAHUIO YMEHHSI BBIpaXkaTh (POpMyIaMy 3aBUCUMOCTH
MEX1y pa3IMuHbIMU BeTMYMHAMM, UCCIIE0BATh MOIYYeHHbIE (PYHKIIUU, CTPOUTH UX rpa@uku. Marepuan
ATOM CcOoAepKaTeIbHOM JIMHUY HAIleJIeH Ha Pa3BUTHE YMEHUM U HaBBIKOB, MO3BOJISIONINX BhIPAXKATh
3aBUCUMOCTH MEXy BEJIMUMHAMH B PA3IMYHON (popMe: aHATUTHIECKOH, Tpaduieckoil u cioBecHoM. Ero
U3YYEHUE CIIOCOOCTBYET Pa3BUTHIO AITOPUTMHYECKOTO MBIIUICHUS, CIOCOOHOCTH K 000OIICHHIO 1
KOHKPETHU3aLlUH1, HCTIOJIb30BAHUIO aHAJIOTU.



ConepxarenpHas TuHHAA «Havana MaTeMaTn4ecKkoro aHann3ay MO3BOJISET CYIIECTBEHHO PACIINPUTH KPYT
KaK MaTeMaTHYECKUX, TaK ¥ MPHUKJIAIHBIX 337a4, JOCTYITHBIX 00Y4aloUIMMCs, Y KOTOPBIX MOSBISAETCS
BO3MOKHOCTB UCCIIE/IOBATh U CTPOUTH Ipaduku QYHKIMH, ONPEeNIATh UX HAaHOOIbIINE 1 HAaNMEHBIIIHE
3HAYECHHUS, BBIYUCIIATD IUIOMAAHN (GUTYP U 00BEMBI TEll, HAXOUTh CKOPOCTH M YCKOPEHHUS IIPOIIECCOB.
JanHas comeprkaTenbHas JUHUS OTKPHIBAET HOBBIE BOZMOKHOCTH ITOCTPOCHUS MAaTEMAaTHYECKUX MOJIEIeH
peabHBIX CUTYAIMH, HAXOXKICHUS HAMITYYIIETrO PEIICHHUs B IPUKJIAHBIX, B TOM YHCIIE COIIMAIBHO-
HSKOHOMUYECKHX, 33]a4aX. 3HAKOMCTBO C OCHOBAaMH MaTEMAaTHYECKOT0 aHAJIN3a CIIOCOOCTBYET Pa3BUTHIO
abcTpakTHOTO, (HOPMAIBHO-JIOTHYECKOTO U KPEaTUBHOT'O MBIIIICHHS, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh NPOSBICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. O0ydaromuecs y3HaloT O
BBIJIAIOIINXCS Pe3yIbTaTaX, NOJYYSHHBIX B X0/ Pa3BUTH MaTEMAaTUKH KaK HAyKH, U UX aBTOPaX.

COI[Gp)ICaTCJIBHO-MGTOI[I/I‘-IGCKaSI nuHuA «MHOXKECTBa U JIOTHKA» B OCHOBHOM IIOCBAIICHA 3JICMCHTAM
TEOPHUHU MHOXKECTB. TeOpeTI/IKO'MHO)KeCTBCHHBIe MMPEACTABIICHHUA IIPOHU3BIBAIOT BECHh KYPC IIKOJbHOU
MAaTCMAaTUKHU U NpCajararoT HauoOoIce YHI/IBepcaJII)HI)If/'I SA3BIK, OG"I:CIII/IH?IIOHII/Iﬁ BCC pa3aciibl MATCMATHUKU U
€C HpI/IJIO)I(eHHI;'I, OHH CBA3BIBAIOT PA3HBIC MATCMATHYCCKUC JUCHHIIJIMHBI B CAWHOC 1LICJIO0C. HOSTOMy BaXXHO
AaTb BO3MOKHOCTh IIKOJIBHUKY ITIOHUMATh TGOpGTHKO-MHO)KCCTBGHHLIfI SA3BIK COBpeMeHHOﬁ MaT€MaTHKU U
HCIIOJIb30BATh €TI0 IJIA BBIPAKCHUSA CBOUX MBICJICH.

B xypce «Anrebpa u Hayama MaTeMaTHYECKOTO aHAIM3a MPUCYTCTBYIOT TAKXKE OCHOBBI MATEMaTHYECKOTO
MOJIEJIUPOBAHMsI, KOTOPbIE IPU3BaHbl CPOPMUPOBATH HABBIKU MIOCTPOEHUS MOJEIIECH peabHbIX CUTYAIHH,
UCCIICIOBAaHMS ATHX MOJEJICH ¢ TIOMOIIBIO anmapara ajareOpbl 1 MaTeMaTHYECKOTO aHAIIN3a U
UHTEpIpeTallU MOITY4YEeHHBIX pe3yabTaToB. Takue 3aaHus BIUIETEHbI B K&KIbIN U3 pa3zesioB IPOrpaMMbl,
MIOCKOJIBKY BECh MaTepHal Kypca IIHUPOKO UCIOIB3YETCs ISl PeHIeHUs MPUKIAAHBIX 3a1ad. [Ipu pemennn
peabHbIX MPAKTUYECKHX 33/1a4 yYallluecs: pa3BUBalOT HAOII0AaTeNbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCTIONB30BaTh aHAIOTHIO, 0000IIATh U KOHKPETH3UPOBAThH
npobaemy. JlesTeabHOCTb M0 (OPMHUPOBAHUIO HABBIKOB PEIIEHUS MPUKIAIHBIX 3a/1a4 OPraHUu3yeTcs B
nporiecce H3y4eHus BCeX TeM Kypca «Anredpa 1 Hadaia MaTeMaTHIeCKOTO aHAIN3ay.

B ydyeOHOM MiaHe Ha U3y4eHue Kypca anreOpbl 1 Hayall MaTeMaTHYeCKOro aHalu3a Ha YIayOJIeHHOM
ypoBHe oTBoauTcsa 272 vaca: B 10 kimacce — 136 uacos (4 yaca B Heento), B 11 kimacce — 136 yacos (4 vaca
B HEJIEIIO).

Jnist peanuzaiiuy MporpaMMbl HCIIONB3YIOTCS YY€OHUKH, TOMYIIEHHBIE K UCIOIB30BAHUIO TIPU PeaTn3aluu
UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTeIbHBIX MPOTrpaMM HayalbHOTO OOIIero,
OCHOBHOTO OOIIETO0, CpeIHEro 0011Iero 00pa3oBaHus OpraHU3aIUsIMHU, OCYIIIECTRISIOIINMU
00pa3oBaTeNbHYIO IeATeIbHOCTh, Mpuka3oM MunmnpocsemieHust ot 21.09.2022 Ne 858 (¢ usmeHeHusMu u
JOTIOTHEHUAMH TiprKka3 Munnpocsemenus ot 21.05.2024 Ne 347):

Amumos III.A., Konsirun FO.M., Tkauea M.B u np. Maremaruka: anrebpa U Hadaina MaTeMaTHUYECKOTO
aHalm3a, reoMeTpusi. Anredpa 1 Havasla MaTeMaTHdeckoro ananusa: yaeOHuk st 10-11 kmaccos— M., AO
«3marenscTBO [IpocBenienre»

DIIeKTPOHHBIE 00pa30BaTEIIbHBIC PECYPCHI, JOMYIIIEHHBIE K UCTIOIB30BAHMIO MIPU PEATU3AIIMN UMEFOIITIX
roCy/IapCTBEHHYIO aKKpEeAUTALMI0 00pa30BaTeNIbHBIX MPOTrPAMM HA4aJIbHOTO 00IIEro, OCHOBHOT'O O0IIIETo,
cpenHero odmiero oopazoBanus mpukazoM MunmnpocemnieHus ot 21.05.2024 Ne 347:

o Tpenaxep «Ob6nako 3Hanuit». Matemartuka. 10 ximacc, OO0 «Pusukon Jlady;
o Tpenaxep «Obnako 3Hanmi». Matematuka. 11 kimace, OO0 «Duzukon Jlad»;
e Amnrebpa. 10 xmacc, OO0 «SKnaccy;
e Anrebpa. 11 xnacc, OO0 «AKmaccy



IInanupyemsle pe3yJbTaThl 0CBOCHHUSI y4eOHOI0 Kypca

OcBoenne yaeOHOTo Kypca «Anredpa 1 Hayaia MaTeMaTHYECKOTO aHaIN3ay JOHKHO 00eCTIeYrBaTh
JTOCTHIKEHHUE HA YPOBHE CPETHETO 00IIIero 00pa3oBaHusl CASAYIONINX THYHOCTHBIX, METAPEAMETHBIX U
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3YJIHTATOB:

JIN4YHOCTHBIE pe3yJIbTAThI
JIMuHOCTHBIE PE3yAbTATHI OCBOCHHS IPOTPaAMMBbI YU€OHOTO mpeMeTa «MaTreMaTuKay XapaKTepu3yroTCs:
I'paxknanckoe Bocnuranue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOH ITO3UIINH 00YYaIOMIErocsi KaK aKTUBHOTO M OTBETCTBEHHOTO WieHA
pOCCHIiCKOTO 00IIEeCTBa, IPEACTABICHUEM O MATEMAaTHIECKUX OCHOBAX ()yHKIIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYP, SIBJICHHI, IPOLEAYP IPAKIAHCKOT0 00111ecTBa (BBIOOPHI, OMPOCH U MP.), YMEHHEM
B3aMMO/ICHICTBOBATH C COIIMAILHBIMU HHCTUTYTaMHU B COOTBETCTBUU C MX (YHKIUSMHU U HA3HAYCHUEM.

HanHOTI/I‘leCKoe BOCIIMTaAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPAXKIAHCKON MACHTUYHOCTH, YBOKEHUSI K MPOIIIOMY U HACTOSIIIIEMY
POCCHIICKON MaTEMaTUKH, LIEHHOCTHBIM OTHOLIEHUEM K TOCTHKEHHUSM POCCUMCKUX MAaTEMAaTUKOB U
POCCHIICKON MaTEMaTUYECKOH IIKOJIbI, K UCIIOIb30BAHUIO 3TUX JTOCTUKEHUHN B IPYTUX HayKax,
TEXHOJIOTHSX, Chepax IKOHOMUKH.

I[yXOBHO-HpaBCTBeHHOFO BOCIIMTAHUA:

OCO3HAHUEM NYXOBHBIX IICHHOCTEH pOCCHfICKOFO HapoJa; C(l)OpMPIpOBaHHOCTBIO HPaBCTBCHHOI'O CO3HAHM,
OTUYCCKOT'O ITOBECACHHA, CBA3AHHOT'O C ITPAKTUYCCKUM ITPUMCHCHUCM JOCTHKECHUH HAyKHU U
ACATCIIBHOCTBIO YYCHOI'0; OCO3HAHHWEM JIMYHOTO BKJIaJda B TIOCTPOCHUC YCTOI\/'I‘II/IBOFO 6y,I[y1H€FO.

IcTeTHYECKOE BOCITUTAHHE:

OCTCTUYCCKHUM OTHOIICHHUEM K MUPY, BKIIFOYasd 3CTCTUKY MATCMATHYCCKUX 3aKOHOMepHOCT€ﬁ, O6L€KTOB,
3aj1a4, pelIeHu, pacCyKACHHUI; BOCIIPUUMYMBOCTBIO K MATEMaTUYECKUM aCTIEKTaM Pa3IUYHBIX BUJIOB
VICKYCCTBa.

du3znyeckoe BOCMUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHUSI TPUMEHATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0pOBOro U
Oe3omacHoOro oopasa >kKM3HH, OTBETCTBEHHOT'O OTHOILIEHHSI K CBOEMY 3/10POBBIO (310pOBOE IIMTAHUE,
cOaraHCUPOBAHHBIN PEKUM 3aHIATUN U OTABIXA, pETYIspHas GU3NUEcKasi aKTUBHOCTD); (PU3UUIECKOTO
COBEpIIECHCTBOBAHUS, IIPU 3aHITUIX CIIOPTUBHO-030POBUTEIBHON JEATEIbHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM LIEHHOCTH TPYAOIIO0US; HHTEPECOM K Pa3InYHBIM chepam
po(hecCHOHANLHOM eI TeIbHOCTH, CBI3aHHBIM C MATEMAaTUKON U €€ MPUII0KEHUSIMHI, YMECHHEM
COBepIIIaTh OCO3HAHHBIN BBIOOP OyayIiei mpodeccruu 1 pean30BbIBaTh COOCTBECHHBIC )KU3HCHHBIE TIJIaHbL;
TOTOBHOCTBIO U CITOCOOHOCTHIO K MATEMaTHIECKOMY 00pa30BaHUIO U CAaMOOOPA30BAHUIO HA TIPOTSKECHUH
BCEH KU3HU; TOTOBHOCTHIO K AKTHBHOMY YYaCTHIO B PEIICHUH MPAKTHYECKUX 33a]]a4 MaTeMaTHYECKON
HAIPaBICHHOCTH.

IKoJI0rHYecKoe BOCIIMTAHHE:



c(hOpMHPOBAHHOCTHIO SKOJIOTUYECKON KYJIbTYphl, IOHUMaHUEM BIUSHUS COLUATBHO-DKOHOMUYECKUX
MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATBHOMN Cpeibl, 0CO3HAHUEM TTI00ATBHOTO XapaKkTepa
9KOJIOTHYECKUX MPoOJIeM; OpHeHTalel Ha MPUMEHEHNE MaTeMaTHYeCKUX 3HAHUMN JIsl peleHus 3a/1a4 B
00J1aCTH OKPY’KaIOIIEH Cpeibl, MIIaHUPOBAHUS MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX IMOCEACTBUMN IS
OKpY>KarolIen Cpebl.

HCHHOCTI/I HAY4YHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U
00IIeCTBEHHON MPAaKTUKH, TOHUMAHUEM MaTeMaTUYECKON HayKH KakK cepbl YeITOBEYECKOMN NesTeIbHOCTH,
ATAINOB €€ Pa3BUTHUA U 3HAUUMOCTH JUIsl pa3BUTUS LIUBWIN3AIMHI; OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKHU U
MaTeMaTUYeCKOM KyJIbTypOi KaK CPeJICTBOM IMO3HAHUS MUPA; TOTOBHOCTBHIO OCYIIECTBISITh MPOEKTHYIO U
MCCJIEI0BATENbCKYIO ICSITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

MeranpeaMeTHble pe3yJibTaThl

MeTtanpeamMeTHbIe pe3ylbTaThl OCBOCHUS IPOrPaMMBbI Y4eOHOTO Kypca «Anredpa U Havyana
MAaTeMaTUYECKOT0 aHAJIM3a» XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU MO3HABATEIbHBIMH
JIEHCTBUSIMHU, YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU, YHUBEPCAJIbHBIMU PETYJISATUBHBIMU
JIEHCTBHUSMMU.

1) VHuBepcaibHbIc MO3HABATEJIbHbIE ICHCTBHS 00eCeunBaOT GopMHUPOBAHUE 0A30BBIX KOTHUTHBHBIX
IIPOLIECCOB 00y4YarOIUXCs (OCBOCHUE METOIOB [TO3HAHUS OKPY’KAIOILLEr0 MUPa; IPUMEHEHUE JIOTHYECKUX,
UCCIIeI0BaTEIbCKUX ONepaluii, yMeHUui padboTaTh ¢ HHpOpMarueii).

ba3oBrle Jornueckue NeNCTBU:

e BBUBJIATH U XapaKT€PU30BaTh CYIIECTBEHHbIE TPU3HAKN MaTEMAaTHYECKUX 0OBEKTOB, OHATH,
OTHOIICHUH MEXy MOHATUAMU; (OPMYJINPOBATH ONPEENICHUS TOHITUI; YCTaHABIUBATh
CYIIECTBEHHBIN NMPHU3HAK KiacCU(UKALIMU, OCHOBAHMS JJIs1 0000IIEHHS M CPABHEHUS, KDUTEPHH
IIPOBOJMMOTO aHAJIN3a;

e BOCHpPUHHUMATH, POPMYIUPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPIUTENbHBIC U
OTpHULaTeNbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

e BBUBJIATH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTHUBOPEUUs B (pakTax, TaHHbIX,
HaAOJIOACHUSAX U YTBEPKACHUSAX; MIpeiaraTb KpUTEPUU AJIS BBISIBJICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e JIeJIaTh BBIBOJBI C UCIIOJIBb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U UHAYKTUBHBIX
YMO3aKI4YECHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

e TIPOBOJUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUH (ITPSIMbIE U OT
IIPOTUBHOT0), BEICTPAUBATh apryMEHTALUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEDBI;
000CHOBBIBaTh COOCTBEHHBIE CYX/ICHUS U BBIBOIBI;

e BBIOMpATH cOCO0 perieHus yueOHo 3a7jauu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHNUS,
BbIOMpaTh HanboJIee MOIXOAIINNA C YHETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

bazoBrie HccaenoBaTeabCKUE AEHCTBUS:

e HCMOJb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUI MHCTPYMEHT MO3HaHUs; POPMYIHUpPOBATh
BONPOCHI, (PUKCUPYIOIIHE MPOTHBOPEUHE, TPOOIEMY, yCTaHABIMBATH UCKOMOE H JaHHOE,
(GbopMHPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

e IIPOBOJUTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAHUE 110 YCTAaHOBJIECHUIO
0COOEHHOCTEH MaTeMaTH4eCKoro 00beKTa, IBJICHHUSI, IIPOLIECCa, BHISIBICHUIO 3aBUCUMOCTEH
MEXIy 00BhEKTaMHU, SBIICHUSIMHU, TIPOIIECCAMU;



e CaMOCTOSTEIHHO (POPMYITHPOBATH OOOOIIICHHS M BBIBOJIBI T10 PE3yJIbTaTaM MTPOBEICHHOTO
HaOII0ICHUsI, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJTYYCHHBIX PE3yIbTaTOB, BEIBOJIOB U
00001LIEeHMIT;

e TIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOIECCa, & TAK)KE BBIIIBUTATh MPEATIOI0KEHHUS O €T0
Pa3BUTHH B HOBBIX YCIIOBHSX.

PaGora ¢ uadopmanueii:

e BBISIBJIATH JCPUIUTHI HHPOPMAIIH, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA BOIIPOC U IS
peIIeHs 3a]1a4H;

e BBIOMpaTh HH(GOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATU3UPOBATh, CHCTEMAaTU3UPOBATH
Y MHTEPIPETUPOBATH HHOOPMAIHIO Pa3IHYHBIX BUJOB U (POPM IMPEIICTABICHHS,

e CTPYKTYypUPOBATh HHPOPMAIUIO, MPEACTABIISATh €€ B pa3IMIHBIX (POpMax, HILTFOCTPUPOBATH
rpaduyYecKu;

e OIICHHMBATH HAJIG)KHOCTh HH(DOPMAITHH IO CAMOCTOSTEIILHO CPOPMYIIUPOBAHHBIM KPUTEPHSIM.

2) YHuBepcalbHbIe KOMMYHUKATHBHBIE ICHCTBUS 00eCeunBalOT CPOPMUPOBAHHOCTH COIUATTBHBIX
HABBIKOB 00YYarOIINXCS.

Oo01enue:

e BOCIIPUHHUMATHL U Q)OpMYHHpOBaTB CYKACHUA B COOTBCTCTBHUU C YCJIOBHUAMU U LECTIAMU O6HI€HI/I$I;
SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHsSI B YCTHBIX U MIUCbMEHHBIX TEKCTaX, 1aBaTh
IMOsAACHCHUA 110 X004y PCIICHUA 3aa4u, KOMMCHTHUPOBATDH HOJIy‘-ICHHBIfI PE3yibTarT,

e B XoJe 00CYX/IeHUS 3a/1aBaTh BOIPOCHI 110 CYLIECTBY 00CYKAaEMOM TEMBbI, TPOOIJIEMBI, peraeMoi
3aa4u, BbICKA3bIBATb UACHU, HALICJICHHLIC HA IMTOMCK PCHICHUS; COIIOCTABIIATE CBOU CYKIACHUSA C
CYXJIEHUSIMH JPYTUX YYaCTHUKOB JAMAI0ra, OOHapyXHUBaTh pa3jinyve U CXOJCTBO MO3ULIUI; B
KOPPEKTHOH (popme popMyInpoBaTh pa3HOTIIACHS, CBOH BO3PAKEHHS;

e TIPE/CTABIIATh PE3YIbTATHI PELICHUS 33/1a4H, SKCIIEPUMEHTA, UCCIIEI0BaHMs], IPOEKTA;
CaMOCTOATECIIbBHO BI)I6I/IpaTI) (bOpMaT BBICTYIIVICHUA C YYCTOM 3aaa4 NpPE3CHTAllUN U
0COOEHHOCTEN ayTUTOPUH.

CoTpyaHHUECTBO:

e TIOHMMATh M UCIOJIL30BaTh MPEUMYILIECTBA KOMAH/IHON U MHAUBHIYaIEHON pabOTHI pH
pelieHny yueOHbIX 3a/1a4; MPUHUMATh 11eJIb COBMECTHOM JIeATEIbHOCTH, INIAHUPOBAThH
OpraHU3aINI0 COBMECTHOM pabOThI, pacipenessaTh BUJIbI paboT, T0roBapuBaThCs, 00CYKIaTh
MIPOLIECC U PE3YNIbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKUX JTFO/ICH;

e Y4acTBOBATh B IPYMIOBLIX (hopMax paboThl (00CyKaeHUS, 0OMEH MHEHH, «MO3TOBBIE IITYPMBI»
Y UHBIE); BBIIOJIHSITH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEUCTBHUS C IPYTUMU
YJIeHaMU KOMaH/Ibl; OIICHUBATh KA4€CTBO CBOETO BKJIaa B OO MPOYKT 1O KPUTEPUSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) yHI/IBCpcaJ'IBHBIe PEryjasiTUBHbIC JIeicTBUSA 00eCcreynBaroT (I)OpMI/IpOBaHI/Ie CMBICJIOBBIX YCTaAHOBOK U
JKN3HCHHBIX HABBIKOB JIMYHOCTH.

Camoopranusanus:
COCTABJIATS IJIaH, AJITOPUTM PEIIECHUS 3a/1a4l, BBIOMPATh CIIOCOO PELICHUs C yY€TOM UMEIOIINXCs
PECYpCoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEILICHUH ¢

y4eTOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:



e BJIAJIETh HABBIKAMHU [TO3HABATENBHON pedIeKCUU KaKk OCO3ZHAHUS COBEPIIAEMbIX JIEHCTBUMN U
MBICIMTENIBHBIX IPOIIECCOB, UX PE3YNIbTATOB; BIaIETh CIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJISl IPOLIECCa U pe3yJIbTaTa PeleHNs MAaTEMATUUECKON 3a/1a4H;

e MPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PEIIEHUH 33a4H, BHOCUTh
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, IaHHBIX, HAWJCHHBIX OMIHOOK,
BBISIBIICHHBIX TPYAHOCTEH;

e OILIGHHUBATh COOTBETCTBUE PE3YJIbTATA LIETH U YCIOBUSAM, OOBSICHITD IPUUUHBI JOCTUKCHUS UIIH
HEIOCTHKEHHS PE3YIIbTATOB JESITEIBHOCTH, HAXOUTH OIIMNOKY, 1aBaTh OL[CHKY
MPHUOOPETEHHOMY OTIBITY.

[Mepeuens (koauduKaToOp) MPOBEpsIEMbIX TPEOOBAHUI K METAIPEAMETHBIM PE3yJIbTaTaM
OCBOCHHSI OCHOBHOU 00pa30BaTeIbHON IPOrpaMMBbI CPEeTHEro 00IIeTo 00pa3oBaHUs

Kon [IpoBepsieMbie TpeOOBaHMS K METAPEAMETHBIM PE3yJIbTaTaM OCBOCHUS
IPOBEPSIEMOT0 OCHOBHOH 00pa30BaTeIbHOM MPOTrPaMMBbI CPEJHETO OOIIETO
TpeOoBaHUs o0Opa3oBaHUs
1 [To3HaBaTebHBIC YHUBEPCAbHBIC yaeOHbIe AcicTBH (nayiee - YY [I)
1.1 Ba3oBeie nornyeckue aeiicTBus
111 VYcraHaBnMBaTh CYIIECTBEHHBIH TPH3HAK WIM OCHOBAaHHWS Uil CpaBHEHUS,
KJIacCU(UKAIUU ¥ 0000IICHHUS
1.1.2 BhISBIATE 3aKOHOMEPHOCTH ¥ IPOTUBOPEUUS B PACCMATPUBAEMBIX SIBIICHUSX
1.13 CamocrosTenbHO GOPMYIMPOBATH U AKTYaJIM3UPOBATh MPOOIEMy, pacCMaTpUBaTh

€€ BCECTOPOHHE;
ONpEACNATh 1NN JeATENbHOCTH, 3aJaBaThb IapaMeTpbl U KPUTEPUM HX
JOCTHKEHUS

114 BHOCHTH KOPpPEKTHBBEI B JEATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LeJISIM, OLICHUBATh PUCKU IIOCIIEACTBUN AESITEIbHOCTH

1.15 Pa3BuBaTh KpeaTuBHOE MBIIIEHUE TIPU PEIICHUH KU3HEHHBIX MPo0sieM
1.2 ba3oBrle ncciie1oBaTeIbCKue TEHCTBHSA
1.2.1 Brnaners HaBblkaMu y4uyeOHO-HCCIIEIOBATEIHCKOW W TPOEKTHOM EATEeThHOCTH,
HABBIKAMU pa3perieHus mpooiem
1.2.2 OBnageHue BUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHMS, €ro

MHTEpIIpETalluy, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3jIMYHbIX Y4YEOHBIX
CUTYallUsX, B TOM YHCJIE IIPHU CO3/IaHUM YUEOHBIX U COIIMATIBHBIX TPOEKTOB

1.2.3 ®opMHUpOBaHUE HAYYHOTO THIA MBIIIJICHUS, BlIaJIEHUE HAYYHOH TepMUHOIOTHEH,
KIIFOYEBBIMU MTOHATHSAMHU U METO/IaMU
1.2.4 BbISBASTS NPUUNHHO-CJIEICTBEHHBIE CBS3U U aKTYaJINU3UPOBATh 33/1a4y, BHIABUTATh

TUIIOTE3y €€ pEIICHMs, HaXOAUTb apryMEHThl Ul JOKa3aTelbCTBA CBOMX
YTBEPKJICHHM, 3aaBaTh NapAMETPbl U KPUTEPUU PELICHUS

1.25 AHanM3upoBaTh MOJTYYECHHBIE B XOJ€ PELICHMS 3a7aud pe3yNIbTaThl, KPUTUYECKU
OIICHUBAThH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX

1.2.6 YMeTh MEepeHOCUTh 3HAaHWS B TIO3HABATEIBHYIO W TPAKTHYECKYIO 00JacTH
KU3HCOACATCIIBHOCTH,
YMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00J1aCTeH; OCYIIECTBIATh
I[eJICHAIIPABJICHHBIH MOUCK TIEPEHOCA CPENICTB U CIIOCOOOB JCHCTBHS B
po)eCCHOHAIIBHYIO CPEy
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CrocoOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY ITIOMCKY METOJIOB pEIICHUS
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUS

CcTaBUTh W  (GOPMYIHPOBaTh COOCTBEHHBIC 3a7aud B  00pa3oBaTeIbHOU
ACATCIIBHOCTH U ) XU3HCHHBIX CUTYAIIUAX;

CTaBHUTh IPOOJIEMBI U 33]]a4H, TOMYCKAIOIIUE aJIbTCPHATUBHBIC PEIICHUS;
BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIriHaJIbHBIC ITOAXOAbI U PCIICHUA,
pa3pabaThiBaTh IIAH pEIICHUS NPOOJeMbI C y4ETOM aHalu3a HMEIOIIUXCS
MaTCpHAJIbHBIX U HEMATCPUAJIbHBIX PECYPCOB

Pabota ¢ nuadpopmanueit

Brnagerp HaBbIKaMHU TOJIydeHUsT WHPOPMAIMM U3 HCTOYHHKOB DPA3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJIATh ~ TIOWUCK, aHalM3, CUCTEMAaTH3alMi0 W
WHTEPIPETANNIO HHPOPMAIIHK PA3IMYHBIX BUIOB U (hOPM MPEICTABICHHUS

Co31aBath TEKCTHI B pa3IMYHBIX (popMarax ¢ yd€ToM HazHaueHHs HH(pOpMaAIK 1
LeNICBOM  ayIUTOpUM, BHIOMpas ONTUMAIbHYIO (QOpPMYy MpPEACTaBICHUS U
BU3YaITU3aIIH

OneHnBaTh JOCTOBEPHOCTh, JISTUTUMHOCTh HH(pOpPMauu, €€ COOTBETCTBHE
IPaBOBBIM ¥ MOPAJIbHO-3THYECKHM HOpMam

Hcnonp30Bath cpeicTBa HHPOPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
pCIHeHI/II/I KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHI)IX nu 0pFaHI/I3aLII/IOHHI)IX 3a4a4 C
coOmoicHieM TpPeOOBaHMI OJPrOHOMHMKH, TEXHHMKHM O€30IaCHOCTH, T'MTHCHEI,
pecypcocOepekeHusi, MPaBOBBIX M AITHYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0€30I1acCHOCTH

Bnaners HaBbIKaMy pacrloO3HAaBaHHS M 3aIIUTHI MHPOpMAINK, WH)OPMALIMOHHON
0€30MacCHOCTH TUYHOCTH

KommyHukatusHbie Y'Y /[

OO6menue

OcCymmecTBISITh KOMMYHUKAIIUN BO BCEX cepax KU3HH; BIAJCTh PA3TUIHBIMU
croco0aMu OOIIEHUS ¥ B3aUMOJICHCTBUS

Pa3BEpHYTO M TOTUYHO U3JIaraTh CBOIO TOUKY 3PCHHUS C UCTIOIh30BAHUEM SI3BIKOBBIX
Cpe/ACTB

ApPryMEHTHPOBAaHHO BECTHU JUATIOT

Perynsarusubie Y'Y /I

CamMoopranuzarus

CaMOCTOATEIHHO OCYIIECTBISATH TO3HABATEILHYIO I€ATEIHHOCTD, BBISIBIIATH
poOJIEMBI, CTaBUTH U (OPMYITHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTeIbHON
NESTENIbHOCTH U KU3HEHHBIX CUTYAIIHSIX; TaBaTh OLEHKY HOBBIM CHTYAIlHsIM

CaMOCTOATEIBHO COCTABIIATH IUIAH PEIIEHUS TPOOJIEMBI ¢ YUETOM NMEIOLIUXCSI
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U NMPEANOYTEHUH; Ae7aTh OCO3HAHHBIH
BbIOOD, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIlIeHNE; OLIEHUBATh
nproOPETEHHBIHN OIBIT;

CrocoO0CTBOBaTh (POPMHUPOBAHUIO U IMPOSIBICHUIO HMIMPOKOM 3PYIUIMU B Pa3HbIX
o0nacTsax 3HaHUH

CaMOKOHTpOJIb

JlaBaTb OLICHKY HOBBIM CHUTYalUsM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEISIM

Brnaners HaBblkaMu MO3HABaTEIbHOM peQUIEKCHH KaK OCO3HAHMs COBEPILACMBIX
JIEMCTBUM U MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;
UCMONIb30BaTh MNPUEMBI pe(IEKCHM A OLEHKH CHUTyallud, BBIOOpAa BEPHOTO
peLIeHus;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIYKEHUIO



3.3 DMOIMOHATBHBIN HHTEIIEKT, TPEAMNOJIAraroniuil ChOpMUPOBAHHOCTD:
CaMOpPETYJIMPOBAHUS, BKITFOYAIOIIET0 CAMOKOHTPOJb, YMEHUE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBE/IEHNE, CIIOCOOHOCTH a/lalTUPOBATHCS K
HYMOIMOHATBHBIM H3MEHEHHSIM | MIPOSIBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;
BHYTpPEHHEH MOTUBAILIMH, BKJIFOYAIOIIEH CTPEMIICHUE K IOCTHKEHUIO 1IETTH U YCIIEXY,
ONTHUMH3M, WHHUIIMATUBHOCTh, YMCHHE JICHCTBOBaTh, HCXOAS W3 CBOHX
BO3MOXHOCTEH

Hpe[[MeTHbIe pe3yabTaThbl

OcBoenne yueOHOTO Kypca «Airedpa 1 Hayalla MaTeMaTHYeCKOr0 aHaIn3a» Ha YPOBHE CPEIHETro 001Iero
00pa3oBaHUs TOHKHO 00ECIIEUNBaTh TOCTUKEHUE CIEAYIOMNX MMPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTaTOB:

10-#i KJ1ace
Yuciaa ¥ BBIYUCIECHUA:

CBOOOZHO ONEPHUPOBATh MOHITHUSIMH: PANMOHAIBLHOEC YHCIIO, OCCKOHEYHAs TEePUOJUYECKast TpoOb,
IIPOLEHTHI, HMPPALMOHAIBHOE YKCIIO, MHOMKECTBA PALMOHAIBHBIX M JEHCTBUTEIBHBIX YHUCE, MOIYJIb
JIEUCTBUTEIIBHOIO YUCIIA;

MPUMEHSITh IPOOU U MPOLEHTHI IS pelIeHHs MPUKIAAHBIX 3a7au U3 Pa3IUYHbIX OTpacieil 3HaHU U
peanbHON KU3HU;

MPUMEHSTh MPUOTMKEHHBIE BBIYMCICHUS, TIPaBUIa OKPYTJIEHHS, MPUKUIKY U OIEHKY pe3yibTara
BBIYHCIICHMUIA,

CBO60,I[HO OIICpHUPOBATH HOHATUCM: CTCIICHL C HCJIBIM IIOKA3aTCJICM, HCIIOJIb30BAaTh MOAXOASALIYHO
q)OpMy 3alIucu HGﬁCTBHTCJ’ILHBIX YHCCII OJid pCIICHUA NPAKTUYCCKUX 3a/lad U MMPEACTABIICHHUA JaHHBIX,

CBOOOJTHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKU KOPEHb HATYPaJIbHOM CTENEHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHb C PallMOHAILHBIM ITOKa3aTelIeM;

CBOOOJHO ONEPUPOBATH MOHATHAMMU: JIOrapu(dM YucIa, JeCITUUHbIE U HaTypalbHbIE Jorapu(Msbl;
CBOOOJTHO OTIEPUPOBATH MOHATHIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC YHCIIOBOTO apT'yMEHTa;
OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHI'€HC YHUCIOBOIO apryMEHTa.
YpaBHeHHUSI U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH TIOHATUSMHU: TOXKIECTBO, YypaBHEHUE, HEPABEHCTBO, PABHOCHIIHHBIC
YpaBHEHHUS U ypaBHEHUS-CIIEJICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

NPUMEHSTh pa3jMuHble METOJbl PEIICHUS PAMOHAIbHBIX U JPOOHO-pAallMOHANBHBIX YpaBHEHUH,
MPUMEHSATh METOJ MHTEPBAJIOB ISl pELICHUSI HEPABEHCTB;



CBOOOZHO OINEPUPOBATh MOHATUSMHU: MHOTOWIEH OT OJHON MEepEeMEHHOW, MHOTOWIEH C IEeJbIMU
K03 duIMeHTaMH, KOPHU MHOTOYJIEHa, MPUMEHSTh JEeJIeHHEe MHOIOYWIeHa Ha MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera i penienus 3anay;

CBOOOJIHO ONEpPHPOBATh MOHATUSAMHU: CHCTEMa JMHEWHBIX YpaBHEHUH, MaTpULA, ONpPEIETUTEb
MaTpulbl 2 X 2 ¥ €ro reoMeTpUYECKUH CMBICH, HCIIOJIb30BaTh CBOWCTBA ONpENENMTENs 2 X 2 Jyid
BBIUMCJIEHMSI €r0 3HAYEHUS, NPUMEHATh ONPENCIUTENN JJI1 PEUICHUs] CUCTEMBbl JIMHEHHBIX YpaBHEHHH,
MOJECIIUPOBaTh pEalbHbIE CHUTyallUd C IIOMOLIbIO CHCTEMbl JIMHEHHBIX YpaBHEHWH, MCCIe10BaTh
IOCTPOEHHBIE MOJIENIN C IOMOILBIO MAaTPHIL U ONPEAETUTENCH, HHTEPIIPETUPOBATh MOJIyUYEHHbIH pe3ybTar;

MCIOJIb30BaTh CBOWMCTBA ACUCTBUI C KOPHSAMU JJIsl IPEOOPA30BAHMSI BHIPAKECHUIA;

BBINIOJIHATH Hp606p330BaHI/IH YHCJIOBBIX BBIpa)KeHI/Iﬁ, CoACpIKalluX CTCIICHU C paluOHAJIbHbIM
IIOKa3aTCJICM,

UCII0JIb30BaTh CBOMCTBA Jorapu(pMoB /i peoOpa3oBaHUsl JOTapUPMUUECKUX BbIPAKEHUI;

CBOOOJTHO OIEpUpPOBaTh IOHATUAMU: HppalMOHANbHbIE, IIOKa3aTelbHblE M JorapudmMuyueckue
YPaBHEHUS, HAXOJUTh UX PEUICHUS C ITOMOIIBIO PABHOCWIBHBIX IIEPEXOJ0B WIIM OCYLIECTBIISASA IIPOBEPKY
KOPHEW;

NPUMEHSATh OCHOBHBIE TPUTOHOMETPHYECKUE (POPMYJIIBI Uil IPeoOpa30BaHUSI TPUTOHOMETPHUECKUX
BBIPAKECHU;

CBOOOJHO ONEpUPOBATh MOHSITHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, MPUMEHSITh HEOOXO/UMBbIE
(bopMyJIbl 1Sl pEIEeHNUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUI;

MOJICTTMPOBATh PEAbHBIC CHUTYAIllMd Ha SI3BIKE aIreOpbl, COCTABISTH BHIPAKCHHS, YpaBHCHUS,
HEpaBEHCTBA I10 YCJIOBUIO 3aJlauM, HCCIIEAOBATh TOCTPOCHHBIE MOJEIH C HCIIOJIB30BAaHHEM armapara
anreOpsbl.

DOYyHKIUH U TPapUKH:

CBOOOJTHO ONEPUPOBATh MOHATUSAMH: (DYHKIHS, CIIOCOOBI 3aJaHMs (YHKIHH, B3aUMHO OOpaTHBIE
GyHKIMY, KOMITO3UIHS QYHKIUH, rpaduK GYHKIUH, BBITOTHATH 3JIeMEHTapHbIe TpeoOpa3oBaHus rpauKkoB

yHKLM;

CBOOOJTHO OMEPUPOBATH MOHATUAMU: 00JIACTH ONPEENCHUSI U MHOKECTBO 3HAaUCHUH (QYHKINU, HYIH
(GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: UYETHBIE M HEUETHbIE (YHKUIMHU, MEPHOAMYECKHE (DYHKIUH,
MPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMbl U MUHUMYMBI ()YHKIIMH, HAHOOJIblIIee 1 HAaMEHbIIee
3HaueHue PYHKINHU Ha IPOMEXKYTKE;

CBOGOI[HO ONCprUpOBaTh MOHATUAMHU: CTCIICHHAA q)YHKLII/ISI C HAaTypaJIbHBIM M ILCJIBIM ITIOKA3aTCJICM,
rpaduK CTENEHHON (YHKIMM C HATypaJIbHBIM M IIEJBIM ITOKa3aTesieM, TpaduK KOPHS N-Oi CTENeHU Kak
GbyHKIIMM 0OpaTHOM CTEMEHHU C HATypaJbHBIM MOKa3aTeJeM;

ONEepUPOBATh TMOHATUSAMH: JMHEWHas, KBaJpaTHYHas M JIPOOHO-IMHEHHas (YHKIMH, BBIIOJIHATH
2JIEMEHTAPHOE MCCIIEIOBAHNE U TIOCTPOEHHUE UX IPaUKOB;



CBOOOJHO ONEpUPOBATh MOHATUSAMU: MOKa3aTeNbHas U jJorapudmuueckas GyHKIMH, UX CBONCTBA U
rpaduKu, UCIIOJIb30BATh UX TPaPUKU AJIS peLICHUS YpaBHEHHIH;

CBOOOJHO  ONepupoBaTh  MOHATHSMU:  TPUTOHOMETPUYECKAs  OKPYXKHOCTb,  OIpEIesIeHHE
TPUTOHOMETPUUYECKUX (PYHKIUI YHUCIOBOTO apryMEHTa;

UCTIOJIb30BaTh Tpad UKy GYHKIUHN IS KCCIIEAOBAHUS POIIECCOB M 3aBUCUMOCTEH IIPU PEILICHUH 3a/1a4
U3 JPYrux Y4eOHBIX MPEIMETOB U peaJbHOM KHM3HH, BBIpaXaTh (POpMylaMH 3aBUCHMOCTH MEXIY
BEIMYMHAMU;

Hauaja MaTeMaTH4eCKOro aHAJIU3a:

CBOOOIHO ONEPHPOBATH MOHATUSAMU: apu(hMETHICCKasI U TEOMETPUUIECKasi TPOTPECCHs], OECKOHEUHO
yObIBarolasi reoMeTpuyecKas Mporpeccus, JTUHEHHBIA U SKCIIOHEHIMAIBHBIA poCT, (opMyrna CIIOKHBIX
IIPOLIEHTOB, UMETH IIPECTABICHUE O KOHCTAHTE;

HCIIOJIb30BaTh IIPOIrpCCCUU AJIA PCIICHUA PCAJIbHBIX 3a/ia4 ITPHUKIAAHOI'0 XapaKTEpa,
CBO6OI[HO OIICPUPOBATD IMOHATHAMMU: IIOCIICAOBATCIbHOCTD, CIIOCOOBI 3aJaHusA HOCHCHOB&TCHBHOCTCﬁ,
MOHOTOHHBIC W OrpaHUYCHHBIC ITOCJICAOBATCIBHOCTHU, ITOHMMATh OCHOBBI 3apPOXKIACHUA MATECMATHYCCKOI'O

aHaJIM3a KaK aHaJin3a 0€CKOHEYHO MaJIbIX,

CBOOOJIHO OIEpUPOBATh MOHATUSMU: HENpepbIBHbIE (YHKIMH, TOUKU pa3pbiBa rpaduka (QyHKIUH,
aCUMITOTHI rpaduka GyHKIMH;

CBOOOJTHO OINEpHUpOBaTh MOHATHEM: (YHKIMS, HENpPEpbIBHAS HA OTpe3Ke, MPUMEHSTh CBOMCTBA
HEeNpPEepbIBHBIX (PYHKINN AJIs peleHus 3a1ay;

CBOOOJTHO ONEpUpOBaTh IMOHATUSAMHU: IepBas M BTOpas NPOU3BOJHBIC (YHKLMH, KacaTelbHas K
rpaduxy GyHKINH;

BBIUMCIISTh IPOU3BOJHBIE CYMMBI, IPOU3BEICHMS], YACTHOTO M KOMITO3UIMHU ABYX (DYHKUMMH, 3HATH
IPOM3BOJIHBIE JIEMEHTAPHBIX (YHKLINH;

UCIIOJIb30BaTh T€OMETPUUECKHUI U (PU3UMUECKUN CMBICI TPOU3BOIHON JUISI PEILICHUS 3a/1a4.
MHo:kecTBa M JIOTHKA:
CBO60}1HO OHepI/IpOBaTI) HNOHATUAMU: MHOXKECTBO, onepaupm HaJl MHOXXECTBaAMH,

HCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIMapar JJis OMMCaHUs PEAJIbHBIX ITPOLIECCOB U SIBJICHUH,
IIPU PEIIeHUH 3aJa4d U3 JPYTUX y4eOHbIX MPEeIMETOB;

CBOOOZHO OINEpPUPOBaTh MOHATHSAMHU: OIpElIeiIeHHe, TeOpeMa, ypaBHEHHUE-CIIECACTBHE, CBOICTBO
MaTeMaTHU4eCKOTro 00BEKTa, I0KA3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHHS U HEPABEHCTBA.

11-# KJaacc

Yucia 1 BEIYUCTICHUSA:



CBOOOJHO ONEPUPOBATH MOHATUSIMHU: HATYPaIbHOE U L[EJI0€ YUCIIO0, MHOKECTBA HATYPAIbHBIX U LIEITTBIX
YHCell, UCTIOIb30BaTh MpU3Haku aeauMocty uenbix yrcen, HOJ u HOK HatypanbHBIX Yucen 1JI peiieHus
3a7a4, IPUMEHATh AIropuT™ EBKIMIa;

CBO60,I[HO OIICpHUPOBATE IIOHATHEM OCTAaTKa II0 MOJAYJIO, 3allMChIBaTh HATYPaJbHBIC YHCJIIAa B
PA3IMYHBIX MO3UIUOHHBIX CUCTCMAX CHHUCJICHUA,

CBOOOJHO OIEPUPOBATH IMOHATUAMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX 4YHCEl,
NPEICTaBIATh KOMIUIEKCHBIE YHCIa B aireOpanyeckol M TPUTOHOMETPHUYECKOW (opme, BBINOIHATH
apudMeTHUECKUE OTepally ¢ HUMU B U300pakaTh Ha KOOPAWHATHOM IJIOCKOCTH.

ypaBHeHHH U HEPABCHCTBA:

CBO6OI{HO ONCprUpOBaTh IMMOHATHAMU: HPPANUOHAJIBHBIC, IIOKA3aTCIIBHBIC H JIOFapI/I(l)MI/I‘-ICCKI/Ie
HCPABCHCTBA, HAXOAUTb UX PCHICHUA C IIOMOIIBIO PABHOCHUJIBHBIX IMIEPEXOI0B;

OCYHICCTBJIATDH 0T60p KOpH@fI IIpU pCIICHNU TPUTOHOMETPHUUYCCKOI'O YPABHCHU A,

CBO6OI[HO OIICPUPOBATL IMOHATHUEM TPHUI'OHOMETPUYCCKOC HCPABCHCTBO, IIPHUMCHATH HCO6XO,Z[I/IMBIe
(1)OpMYJII)I AJIg PCIICHUA OCHOBHBIX TUIIOB TPUTOHOMETPUUCCKUX HCPABCHCTB,

CBO6OI[HO ONCprupoOBaTh IOHATHUAMU: CHUCTEMAa H COBOKYIIHOCTbH ypaBHeHI/Iﬁ U HCPABCHCTB,
PAaBHOCHUJIBHBIC CHUCTEMBI M CHUCTEMBI-CIICACTBHA, HAXOAUTH PCIICHHA CHCTCMbI U COBOKYHHOCTGI;'I
PalrOHAJIbHBIX, UPPALUMOHATIBHBIX, ITOKA3aTCIbHBIX U JIOFapI/I(i)MI/I‘-IGCKI/IX ypaBHeHI/Iﬁ " HCPABCHCTB;,

peuiaTtb panrnOHAJIbHBIC, HppaniuOHAJILHBIC, IIOKa3aTCIIbHEIC, J'IOFapI/I(l)MI/ILIeCKI/Ie 151
TPUTOHOMCTPHUYCCKUEC YPABHCHUSA U HEPABCHCTBA, COACPKAINUE MOJYJIN U MMapaMCTPhI,

OPUMEHATh TpapUuecKue METOAbl JUIsl pELIeHHs YpaBHEHUH M HEpaBeHCTB, a TaKkKe 3a4ad ¢
napaMmeTpamu;

MOJIEJIMPOBaTh peajibHble CUTYallud Ha SI3bIKE anreOpbl, COCTAaBJISATh BbIPAXKEHHS, ypaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aa4M, UCCIEAOBATh IIOCTPOCHHBIE MOJENIH C HUCIIOIb30BAHUEM
anmnapara ajnreOpbl, UHTEPIPETUPOBATH MOJTYYESHHBIN pe3ynbTar.

DyHKIUHN U Tpadpukm:

CTPOUTH TpaduKH KOMIMO3UIIUK (YHKIHA C TMTOMOIIBIO 3JIEMEHTAPHOTO HCCIICIOBAHMS M CBOWCTB
KOMITO3HIINH IBYX ()YHKIIHIA,

CTPOUTH FreOMeTpUUecKre 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH;
CBOOOJHO ONEPUPOBATH MOHATUAMU: I'PpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

MPUMEHSTHh QYHKIIUU JJIT MOJICTHPOBAHUS M HCCIICIOBAHUS peaTbHBIX IMPOIIECCOB.

Hauyana mareMaTH4ecKOro aHaJM3a:

MCIIOJIb30BaTh MPOU3BOAHYIO JISl HCCIEA0BaHUS (QYHKIIUU HA MOHOTOHHOCTb U AKCTPEMYMBI;

HAXOJUTh HauOOJbIIIEe U HANMEHbIIIee 3HAYCHHS (PYHKIIUN HEMPEPHIBHON Ha OTPE3KE;



UCIIOJIb30BATh MTPOM3BOHYIO Il HAXOXKJICHUS HAMIYYIIErO PEIICHHS B MPHUKIAJHBIX, B TOM YHUCIIC
COIMATIbHO-9KOHOMUYECKUX, 3aja4yax, JJIs ONpPEICTCHUSI CKOPOCTH M YCKOPEHHs MpOoIecca, 3aJaHHOTO
dbopMmyIoit uimu rpaduKom;

CBOOOZHO OIEPUPOBATH MOHATHAMHU: NEpBOOOpa3Has, ONPEACIEHHBIH WHTErpall, HAaXOIHUTh
nepBOOOpa3HbIE IIEMEHTAPHBIX (DYHKIMN M BBIYUCIATH HHTErpai o ¢popmyie Hetorona-JleiiOHumna;

HaxoAuTh I10maan IJI0CKHNX (1)I/Il"yp 1 00BEMEI TETI C IIOMOIIBIO UHTErpajia,

UMETh TMPEACTAaBICHUE O MaTEeMaTHYeCKOM MOJCIMPOBAHMM Ha TMPUMEpPE COCTABJICHUS
nuddepeHIMaIbHBIX YPaBHCHHIH;

peiiaTh NPUKIIAJHBIC 3aJa41, B TOM YHCJIC CONHAIIBHO-3KOHOMHUYCCKOI'O U (1)I/I3I/I‘IGCKOFO XapakTepa,
cpeacCTBaM MaTCMAaTUYICCKOT'O aHaJIn3a.

Copep:xanne yueOHOI0 Kypca
10 KJIACC
Yucsia ¥ BBIYUCTEHUS
Panmonanenapie  uncna. OOBIKHOBEHHBIE U JCCSITHYHBIC JpOOM, TIPOIEHTHI, OCCKOHECUHBIC
nepuoudeckue qpoou. [Ipumenenue 1podeii 1 NpOLEHTOB AJIS PeLeHHUs MPUKIIaIHbIX 33a]]a4 U3 Pa3TUUYHbIX

OTpaciei 3HaHUH U peanbHOU KU3HHU.

HetictButenpHble uncina. PalimoHabHbIe U UppaIlMOHANIbHBIE YnCa. ApUPMETHIECKUE OTepalluU C
NEHUCTBUTENBHBIMU YHCIaMu. Moaynb JeHCTBUTENFHOTO 4YHWCIa M ero cBoiicTBa. [lpubmmkéHHbIe
BBIYMCIICHHUS], IIPABUJIA OKPYIJICHUS, IPUKUIKA U OLIEHKA PE3yJbTaTa BBIYMCICHUN.

Crenenb ¢ nensiM nokasareneMm. bunom Herorona. Mcnonp3oBanue noaxopsmen (GopMbl 3amucu
JEUCTBUTEIIBHBIX YUCEN IS PEILICHUS IIPAKTUYECKUX 3aa4 U NIPEACTaBICHUS JaHHBIX.

ApudmeTniecKkuii KOpeHb HATypaJIbHON CTETIEHU B €r0 CBOWCTBA.
CreneHb ¢ pallMOHAJIBHBIM IMOKA3aTEIEM U €€ CBOMCTBA, CTENEHb C IEUCTBUTEIbHBIM ITOKA3aTEIEM.
Jlorapudm yucna. CpoiicTBa norapudma. /leciTuunble U HaTypalbHbIE TOTapU(PMBI.

CI/IHYC, KOCHUHYC, TAHT'CHC, KOTAHI'CHC YU CJIOBOT'O apryMCHTA. ApKCI/IHyc, APKKOCHHYC U apKTAHI'CHC
YHUCJIOBOTO apTryMCHTA.

YpaBHeHHUsI U HEPABEHCTBA

ToxzaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHus. YpaBHEHUE, KOPEHb ypaBHEHUS. PaBHOCHIIbHBIE
ypaBHEHUSA U ypaBHeHUs-cliecTBUSA. HepaBeHCTBO, pelieHne HepaBeHCTBa.

OcHOBHBIE METONbI pEIIEHUS LEeJIbIX U JPOOHO-PALMOHAIBHBIX YPAaBHEHMH M HEPaBEHCTB.
MHorousieHsl OT OJHON MepeMeHHOMU. JleeHne MHOTro4YJIeHa Ha MHOTOYJIEH ¢ ocTtatkoM. Teopema besy.

MHorouieHsl ¢ nenbiMu kodgdunuentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BHIPAXKEHUH, COJIEPKAIUX CTETIEHU U KOPHH.



HpparmmonanbsHele ypaBHeHNS. OCHOBHBIC METO/IBI PEIICHHS HPPALIMOHATIBHBIX YPaBHEHHH.
[TokazarenbHble ypaBHeHHsI. OCHOBHBIE METO/IbI PEILICHNS TIOKA3aTEIbHBIX YPAaBHEHUH.
[TpeoOpa3oBanue BEIpAXKEHUH, COJIEPIKAIIUX JOTAPUPMBI.

Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIC METO/IbI PEILICHUS JIOTAPU(PMUIESCKUX YPABHEHUH.

OcHoBHble Tpuronomerpuueckue Gopmysbl. [IpeobpazoBanre TPUTOHOMETPUUYECKUX BBIPAKEHHIA.
Periennie TpUroHOMETPUYECKUX YpaBHEHHIA.

Pemienne cucreM JIMHEMHBIX ypaBHEHU. MaTpuiia cuCTEMbI TMHEUHBIX ypaBHEeHUN. OnpeeauTeb
MaTpulpl 2X2; ero reOMETPUYECKUM CMBICI U CBOMCTBA, BBIYMCICHHE €ro 3HAYEHUs, MPUMEHEHHUE
ONpEETUTENs Ul PELICHUs CUCTEMBI JIMHEHHBIX ypaBHEHUI. Pelienue npukiagHbixX 3a7ad ¢ MOMOLIbIO
CUCTEMBl JIMHEWHBIX YypaBHEHHU. lccnenoBaHue IIOCTPOCHHOM MOJEIM C IIOMOLIBI0 MAaTpul] H
ONpEeIEeTUTENEH.

ITocTpoeHne MaTeMaTU4ECKUX MOJEIIEH PEeaJbHOM CUTyalluy ¢ IIOMOIIbI0 YPABHEHUI U HEPaBEHCTB.
[IpyuMeHeHnEe ypaBHEHHMI M HEPaBEHCTB K PEIICHUI0 MATEMATHMYECKUX 3a1ad M 3aJad U3 pa3iIM4yHbIX
obracteill HAyKU U peaIbHOM JKU3HH.

DOyHKIUM U rPpapUKH

OyHKIMA, crocoObl 3anaHus (QyHKUuU. B3aumuHo oOpaTtHble QyHKiuu. Kommnosunus ¢(yHKIU.
I'paduk pynkuuu. SnementapHblie npeodpa3oBaHus rpadUKoB (QYHKIMA.

Ob6nacte onpefeneHuss M MHOXECTBO 3HaueHU ¢ynkunu. Hymum ¢ynkumun. IIpomexyTku
3HaKonocTossHCTBA. Y&THble u  Heu€rHble ¢QyHkuuu. Ilepuoanueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (PyHKIMH. MakcuMymbl U MUHUMYMBbI QyHKIMU. Hanbonbliee 1 HauMeHblllee 3HAUYEHUS
(GYHKIIMHM Ha IPOMEXKYTKE.

JluneitHas, kBaJgpaTuyHas M JAPOOHO-IMHEWHas QYHKIUU. OJEMEHTapHOE HCCIEIOBaHUE U
HOCTPOEHHE UX TPaPHKOB.

Crenennas GyHKIHS ¢ HATypadbHBIM W LIEeTbIM TokasareneM. E€ cBoiicTBa n rpaduk. CBoiicTBa U
rpaduk KOpHS N-0il cTeneHu Kak pyHKIUKU OOpaTHOM CTENEeHU C HaTypalbHBIM MTOKA3aTEIeM.

[Toka3zarenbHas u norapupmudeckas QpyHKIUH, UX CBOWCTBa U rpaduku. Mcnons3oBanue rpadukoB
GyHKIMH 15 peleHnsl ypaBHEHUH.

TpuroHomerpudeckas OKpPYKHOCTb, OINpEAEIeHHE TPUTOHOMETPUUECKUX (DYHKIHMH YHCIOBOTO
apryMeHTa.

OyHKIMOHANBHBIE 3aBUCUMOCTH B peajbHBIX IMpoleccax U SBJICHUAX. ['paduku peambHBIX
3aBUCUMOCTEH.

Hauaja MaTeMaTHYeCKOI'0 aHAIN3Aa
[TocnenoBarenbHOCTH, CIOCOOBI 33JaHUS TIOCIEA0BATeIbHOCTEH. MeTo MaTeMaTHYECKON WHTYKITUH.

MOHOTOHHBIC U OTPaHUYCHHBIC TIOCIICI0BATEIIBHOCTH. VICTOPHUS BOSHHKHOBEHHS MAaTEMAaTHUYECKOTO aHATH3a
KaK aHajan3a 0ECKOHEYHO MaJIbIX.



Apudmerndeckass M reoMmerpuueckas mnporpeccu. beckoHeuHO yObIBarolas IeoMeTpuyecKas
nporpeccusi. CymMma OeCKOHEYHO yOBIBAlOIIEH TEOMETPUYECKOW mporpeccuu. JIMHEWHBIH W
DKCIIOHEHIHAIBHBIN pocT. Yucno e. dopmyna CIOXKHBIX NPOLCHTOB. MCIONb30BaHUE MPOrPECCHU IS
peleHus pealIbHbIX 3aa4 PUKIIAJHOIO XapaKTepa.

HenpepeiBable QyHKIMM 1 MX cBoiicTBa. Touku pa3pbiBa. AcuMOTOTHI rpadukoB GyHkimii. CBoWicTBa
(GyHKLUI HENPEephIBHBIX Ha OTpe3ke. MeTo MHTEpBaJIOB [yl pelleHusl HepaBeHCTB. IIpumeHenne cBOMCTB
HeNpepbIBHbIX QYHKIMHA AJIs pelIeHus 3a1ad.

[lepBast u BTOpas mpousBoAHble (yHKIMU. OnpenencHne, reOMETPUIECKUNA U (PU3HUECKUI CMBICI
IIPOM3BOJHON. YpaBHEHHE KacaTellbHOM K TpaduKy QyHKIIHH.

[TpousBonHble 31eMeHTapHbIX GyHKUUN. [Ipom3BoaHas CyMMBbl, NPOU3BEIEHHs, YaCTHOIO MU
KOMIO3UINH (PYHKIIHH.

MHo:xecTBa U JOTHKA

MHo2x€ecTBO, Olepaliy Hajl MHOXKECTBaMH U UX cBoiicTBa. J{uarpammel Ditnepa—BenHa. [Ipumenenne
TEOPETHUKO-MHOKECTBEHHOI'0 anmapara JJisg OIHMCAHMS PEAIBbHBIX IIPOLIECCOB M SIBICHUMN, IPU PELICHUU
3aJa4 U3 APYrux y4eOHbIX MPEIMETOB.

OmnpepenceHue, TeopemMa, CBOMCTBO MaTEMAaTHYECKOTO 00BEKTa, CICICTBUE, J0KA3aTEIbCTBO,

11 KJIACC
Yucia 1 BEIYUCTICHUS

Hatypanbubie u uensle yucna. [IpuMeHeHne MPU3HAKOB NEIMMOCTH IENbIX YKCEeN, HauOONBIIHA
obumit nenurens (nanee — HOJ]) u Haumensinee obmee kpatHoe (nanee — HOK), ocratkoB mo momyso,
anroputMa EBKIHIA 1T pemIeHus 3aa49 B [ENBIX YUCIIaX.

KommiekcHble uncna. Anrebpaudeckass U TpUTOHOMETpUYECKass (OPMBI 3aMHUCH KOMILIEKCHOTO
ymcia. ApupMeTHUecKre onepany ¢ KOMIUIEKCHBIMU unciamu. M300pakeHne KOMIUIEKCHBIX YHCel Ha
KoopanHAaTHOU mtockoctu. @opmyna Myaspa. KopHu n-oii cTenenn u3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMILJIEKCHBIX YHCEeN JUIs pelieHns (PU3NYeCKUX U FeOMETPHUUECKUX 3a]1ad.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YpaBHEHU 1 HEPaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI M CUCTEMBI- CIIE/ICTBUSI.
PaBHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHH C IMOMOIIBI0 TPUTOHOMETPHUUECKON OKpPYKHOCTH.
Pemrenne TpuroHOMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHUS IOKA3aTENbHBIX U JIOTapu(MUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PELLIEHUS UPPALIMOHATILHBIX HEPABEHCTB.



OcCHOBHBIE METOJBl PEIICHHUS CUCTEM M COBOKYNHOCTEH palMOHAJIBHBIX,
UPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHHUH.

ypaBHeHI/ISI, HCPAaBCHCTBA U CUCTCMEI C ITapaMETpaMu.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHHUIO MAaTEMaTUYECKUX 3a1ad
U 3a/1a4 U3 Pa3IUYHBIX 00JacTell HAyKu M peabHON KU3HU, MHTEPIIPETALMS 10JIy4YE€HHBIX
pe3yNbTaToB.

DOyHKUUM U rpaduKH

I'padux wommosuiuu  ¢GyHKImid. [‘eomerpmueckue 00pa3bl ypaBHEHUH |
HEPABEHCTB  HA KOOPAMHATHOM IUIOCKOCTH.
Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U Tpa(UKH.
['padpuaeckue meTonbl pelieHus ypaBHEHUN U HepaBeHCTB. [ paduueckue MeTo bl
pelenus 3a1a4 ¢ napaMeTpamH.
Hcnonw3oBanue rpadukoB GyHKIUI IS UCCIEIOBAaHUS MPOIIECCOB U 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPH PEHICHUU 33]1a4 U3 IPYTUX YU4EOHBIX MPEAMETOB U peaibHOM KU3HU.

Hayana MaTeMaTH4eCKOIr0 aHAJIH3A

[IpumeHeHre NTPOU3BOJHONW K HCCIEJOBAHUIO (PYHKIMH Ha MOHOTOHHOCTH U
KCTPEMYMBI.
Haxoxxnenne HanOoJbIIero 1 HAMMEHBIIIET0 3HAYCHU I HEeTIPEPHIBHOM (DYHKITUU Ha OTPE3KE.
[TpuMeHeHre NPOU3BOAHOM Ul HAXO0XKJIEHUS HAWIYYILIEero pelieHus B MPHUKIaJHbIX
3ajadax, JUIsd ONpe/IeeHNsl CKOPOCTH M YCKOPEHUs Ipoliecca, 3aJaHHOTO (popMyIIoi nin
rpauKoMm.
[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. [lepBooOpasHbie
AIIEMEHTApHBIX (DYHKIIHIA.

[TpaBuia HaX0XkJIeHUSI IEPBOOOPA3HBIX.
WNurerpan. I'eomeTpryecKkuii CMBICI MHTErpaja. BbeluucieHue onpenenéHHOro

uHTerpana mno ¢opmyne Hetorona-Jleitouuma.
[TpumeHeHne uHTErpana JUisi HaXOXKJICHHUS TUIOIAAeH TUIOCKUX (GUryp U 00BEMOB
TE€OMETPUUECKUX

TelL.
[Tpumeps! pemennii quddepeHnaIbHbIX ypaBHEeHUH. MaTeMaTnueckoe MOAETMpPOBaHNE

peasibHBIX MPOLECCOB C MOMOIIbIO AU PepeHInaNbHBIX YPaBHEHUH.

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KIIACC

Kon IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
npoBepsieMoro  00pa3oBaTeIbHON MPOrpaMMbl CpeHEro 001ero 00pa3oBaHus



pe3yJabTara

1 Yucna v BBIYUCIICHUS

11 OnepupoBaTh MOHATHSAMH: pallOHAIbHOE M JCHCTBUTENBHOE YHCIIO,
OOBIKHOBEHHAsI U AECATHYHAS IPOOb, TPOIICHTHI

19 BB{HOHHHTB apudmeTnyecKkue Omepanud C  PAUOHATBHBIMH U
JEHCTBUTENIbHBIMH YHCIIaMU

13 Bomonusate  npuOMMOKEHHBIE — BBIYUCIICHHUS,  HCIOJbB3YS npasua
OKpYTJICHUS, JAeJIaTh MPUKHUAKY U OLIEHKY Pe3yJIbTaTa BHIYUCICHUIN
OrnepupoBaTh MOHATUSMU: CTEMEHb C LIETBIM MOKa3aTeIeM, CTaHAapTHAsS

14 dbopMma 3anucu ACHCTBUTEIHHOIO YKCIa, KOPEHb HATYpajlbHOW CTENEHU;
MCIIOJIb30BATh TOJIXOJAIIYI0 (POPMY 3aITUCH JICHCTBUTEIBHBIX YUCEIT JJIs
pellIeHus MPaKTUYECKUX 3aa4u U MPEeJCTaBICHUs JaHHbBIX
OnepupoBaTh MOHATHSAMH: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOIO

1.5 yIjla; WCIOJIb30BaTh 3alKMCh IPOU3BOJIBHOTO YIyla 4epe3 oOpaTHBIC
TPUTOHOMETpHYECKHe (PYHKIUU

2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh MOHATUSMU: TOKIECTBO, YPaBHEHUE, HEPABEHCTBO, LIEJIOE,

2.1 paloHaibHOE, UppaIoHaIbHOe ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE

29 BemonHATE  TIpeoOpa3oBaHUs TPUTOHOMETPHUYSCKUX BBIPAKCHUH H
peliaTh TPUTOHOMETPUUYECKUE YPaBHEHUS
BrImonHATE TpeoOpa3oBaHus HENbIX, PAIIMOHAIBHBIX U HPPAIIMOHATBHBIX

2.3 BBIDOXCHUH W pelmaTh OCHOBHBIC THITBI IICJBIX, PAIMOHAIBHBIX H
UPPAlMOHATIFHBIX YPaBHEHUI U HEPABEHCTB

24 [TpuMeHsITh ypaBHEHHUS W HEPABEHCTBA JJIS PEIICHUS MAaTeMaTUYECKUX
3a]1a4 U 3a]1a4 U3 pa3IM4HbIX 00JaCTe HayKu U pealbHOM KU3HU
MonenupoBaTh peajbHbIE CUTyallUd Ha S3bIKE anreOpbl, COCTaBIATH

2.5 BBIpaXEHUSI, YpAaBHEHHUS, HEPABEHCTBA 10 YCIOBUIO 3a/1a4yM, UCCIIEI0BATh
MOCTPOCHHBIE MOJIEIU C HCIIOIb30BAHUEM arapara anreopsl

3 OyHKIMH U TpaduKH
OnepupoBaTh MOHATUSAMHU: (QYHKIHS, CIOCOOBI 3amaHus (QYHKIIHH,

3.1 00JacTh OmpeAeNeHuss M MHOXECTBO 3HAaYeHUW (QYHKIUH, Tpaduk
(GyHKIMH, B3aUMHO 0OpaTHbIE (PYHKIIHH

32 OnepupoBaTh MOHATHSAMH: YETHOCTh M HEUYETHOCTh (YHKIIMH, HYIU
GyHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA

3.3 Wcnonw3oBath rpaduku GyHKITUN A1 pEIICHUs] ypaBHEHUI

34 Crpoutrp u uuTaTh TpapuKd JHHEWHOM QYHKIMH, KBaJIpaTUYHOU
GyHKINY, cTeneHHON (DYHKITUY C [IeTBIM MTOKa3aTelieM
Ucnonp3oBath Tpaduku (YHKOHN I UCCIENOBAHUS TIPOILIECCOB H

35 3aBHCHUMOCTEH TpH peIIeHHH 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB H
peaibHOM  JKM3HM, BBIpakarb (opMynamMu 3aBUCUMOCTH  MEXITY
BEJIMYUHAMU

4 Havana maremMaTnyeckoro aHammsa

41 OnepupoBaTh TOHSATHSIMH: TIOCIEIOBATEIBHOCTh, apupMeTHUeCKas W
reoMeTpHuecKas Mporpeccun

492 OnepupoBaTh MOHATHSAMH: OECKOHEUHO YOBIBAaIOIIasi reoMeTpuyecKas

mporpeccusi, cymma OECKOHEYHO YOBIBAOIIEH TE€OMETPUUYECKOM




IPOrpeccuu

4.3 3a;aBaTh MOCIEIOBATEIIHHOCTH PA3IMYHBIMK CIIOCOOaAMHU
44 Hcnonp30Barh CBOMCTBA MMOCHEAOBATEIBHOCTEH MW MPOTrpeccUil st
pEIICHUs pealIbHbIX 3aj[a4 MPUKIIAIHOTO XapaKTepa
5 MHo>kecTBa U JIOTMKa
5.1 OrnepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEpAI[UU HaJl MHOXKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar JJis  OIHCAHMS
5.2 pEaTbHBIX MPOIIECCOB U SBJICHUIA, IPU PEIICHUH 3a/1a4 U3 IPYTUX yU4EOHBIX
MIPEAMETOB
53 OnepupoBaTh  MOHATHSMH:  OINpPEACICHHE, TeopeMa,  CICICTBHE,
JI0Ka3aTeILCTBO
11 KJIACC
Kon .
T IIpoBepsiemble HPeIIMeTHLIe pe3yJabTaThl 0CBOEHHSI OCHOBHOIM
e o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero oopa3oBanusi
1 Yucia ¥ BEIYUCIEHUS
OnepupoBaTh MOHITHSIMH: HATypallbHOE, IIEJIOE YHCIIO; HCIIOJIb30BaTh
11 MPU3HAKU JICJIMMOCTH LEJIBIX YHCEJ, PAa3j0KEHUE 4YHuCiIa Ha MPOCThIE
MHOXKHUTENH JIJIs1 PeIIeHUs 3a7a4
12 OnepupoBaTh NOHITHEM: CTENEHB C PALIMOHAIBHBIM MOKa3aTeleM
13 OrnepupoBaTh MOHIATHAMHU: JIOTApU(PM YUCTIA, TECITUIHBIC U HATypaIbHBIC
norapudmsl
2 YpaBHEHUs 1 HEpAaBEHCTBA
[IpumeHsTh CBOICTBa cTeMeHW Juis MpeoOpa3oBaHUS BHIPAXKEHUIA,
2.1 OTIEpPUPOBATh TOHATUSMU: IOKA3aTEIHHOE YpaBHEHUE M HEPABEHCTBO;
pemaTb OCHOBHBIE THIIBI TIOKA3aTEIbHBIX YPABHEHUIN U HEPABEHCTB
BreimonHsATe npeoOpa3oBaHUs BBIPAXKEHHM, COAEPKAIIUX JOTAPU(PMBL;
2.2 OTIEPUPOBATH MOHATHSAMU: JIOTAPU(PMUIECKOE YpaBHEHNE U HEPABEHCTBO;
peliaTh OCHOBHBIE THIIBI JOTapu(PMHUECKUX YPaBHEHHUH U HEPABCHCTB
2.3 Haxonuthb penieHust npocTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATHSMU: CUCTEMA JTMHEHHBIX YPABHEHUH U €€ pelleHuE;
2.4 WCIIONIB30BaTh  CHCTEMY JIMHEHWHBIX  ypaBHEHHWH IS pPEIICHUS
MPAKTUYECKHX 3a7a4
25 Haxomute  pemienus PpOCTCfIHIPIX CUCTEM U  COBOKYIIHOCTEH
paIroHaIbHBIX YPABHEHH U HEPABEHCTB
MonenupoBaTh peajbHbIE CUTyallUd Ha SI3bIKE alreOpbl, COCTABIATH
2.6 BBIPOKEHHS, YPaBHEHHUS, HEPABEHCTBA U CHUCTEMBI 10 YCIIOBUIO 3aJa4H,
HCCJIEIOBATh TOCTPOCHHBIE MOJIENH C UCTIOIB30BAHUEM alllapara anreOpsl
3 OyHKIMH U TpaduKH
OnepupoBaTh TOHITHSIMH: TEpUOANYECKAs (PYHKIHS, TPOMEKYTKH
31 MOHOTOHHOCTH ()YHKIIMM, TOYKH SKCTpeMyMa (DYHKIMH, HaAHOOJbIICE U

HauMMCHBIIICC 3HAUYCHUA (bYHKI_[I/II/I Ha IMPOMCIKYTKC, MCIIOJIb30BATh UX IJIA
rcciaenoBanus QYHKIIUH, 3aIaHHON TpapuKoM




OnepupoBaTh MOHATUAMU: FpaUKH MOKa3aTeIbLHON, TOrapuPMUUECKON U

3.2 TPUTOHOMETPUUYECKUX (DYHKIMI;, u300pakaTh WX Ha KOOPAWHATHOM
IUIOCKOCTH M UCIOJIb30BATh JJIs PEIICHUs] YpaBHEHUI U HEPaBEHCTB
N300paxkaTb Ha KOOPAMHATHOM IUIOCKOCTH TIpauKHU JMHEHHBIX

3.3 YpaBHEHHH W HCIIOJNB30BaThb WX U PEUICHUS CHCTEMBbl JIMHEHHBIX
ypaBHEHUU

34 Hcnonb3oBare rpapukd (QYHKUUN 11 MCCIEJOBAaHUSA IPOLECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHbIX AUCIUTLINH

4 Hayana maremaTr4eckoro aHanmsa
OnepupoBaTh MOHATHAMHU: HENpepbIBHAas (QYHKIUSA, MPOU3BOJHAS

4.1 GYHKIMHM; HCIONb30BaTh TEOMETPUYECKH U (U3HYECKU CMBICTT
IIPOU3BOJHOM JUIS peLIeHUs 3a1a4

49 HaxonuTe  NpoM3BOAHBIE  3JIEMEHTapHbIX  (YHKUUH,  BBIYMCIATH

' IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIIUI
Hcnonp30BaTh  MPOW3BOAHYIO /ISl WCCIIEAOBaHUS  (YHKIMH Ha

4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3yJIbTaThl UCCIEIOBaHUS K
MIOCTPOCHUIO rpauKOB

44 Hcnonp30BaTh MPOU3BOAHYIO U HAXO0XICHUS HAWIYYIIETO PEIICHUS B
IPUKJIAJIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHUX, 3ajauax

A5 OnepupoBaTb HOHATUSAMM: HEpBOOOpa3Has M MHTErpaj; IOHUMATh
reOMEeTPUUECKUN U (U3NYECKUI CMBICIT UHTErpajia

46 Haxomuts mnepBooOpa3Hble 3JIEMEHTapHbIX  (DYHKUIMHA, BBIUUCIATH

' uHTerpai mno popmyne Herorona — JleitOunua
4.7 Pemrate nmpukiaHbIe 321241, B TOM YHCIIE COIIMATHHO-DKOHOMHYECKOTO H

(I)I/BI/I‘ICCKOFO XapaKkTepa, CPpeACTBAMU MATEMATUYICCKOTI'O aHaJIn3a




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

[IpoBepsieMblii 3JIeMEeHT COIeP:KAHUS

Koxa
1 Hucna 1 BBIYUCICHUS
Pammonanbupie  ywcna. OOBIKHOBEHHBIE U JIGCATHYHBIE ApOOW, TIPOILICHTHI,
OeCKOHEeuHble  MepHoJMuecKue  Ipodu.  Apudmernyeckue  omepauud  C
1.1  pauuoHaTBHBIMH YHCIAMH, TPeoOpa30BaHUsI YUCIOBBIX BBIpaXeHHU. [IpumeHeHune
ApoOell U MPOLIEHTOB JUIsl pelIeHUs NPUKIAJHBIX 33734 U3 Pa3IM4HbIX OTpaciei
3HaHUH U pPEaJbHOM )KU3HU
JelictBuTenpbHble  4yMcia.  PalMoHanbHbIE W MPPALMOHAJBHBIE  YHCIIA.
1.2  Apudmernueckue omnepanuu C JeHCTBUTENbHBIMU uHciaamu. [lpuGnmxénHble
BBIUHCJICHUS], IPaBUJIA OKPYIJICHUS, IPUKHUIKA U OLIEHKA Pe3y/IbTaTa BEIUMCICHUN
Crenenp ¢ mensiM mokazareneM. CranmaptHas ¢Gopma 3amucu JIeHCTBHTEIBHOTO
1.3  uyucna. Mcnonb3oBanue noaxonsmiend (Gopmbl 3aIUCH JEHCTBUTENIBHBIX YUCET JUIS
pelIeHns MPaKTUYECKUX 3a/1ad U IPECTaBICHUS JaHHBIX
14 Apudmernueckuit KOpeHb HaTypalbHOH creneHu. JleHcTBus ¢ apupMETHUECKUMHU
KOPHSIMH HaTypajIbHOU CTEIEHU
15 CuHyC, KOCMHYC W TaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YMCIOBOIO apryMeHTa
2 YpaBHEHMsI U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKAECTBEHHBIE MPe0oOpa30BaHUS
29 ITpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKEHUM. OcHoBHBIE
TPUTOHOMETPUYECKHE (HOPMYIIbI
23 VYpaBHeHue, KOpeHb ypaBHeHus. HepaBeHCTBO, pelleHune HepaBeHCTBAa. MeTon
UHTEPBAJIOB
2.4  PemieHue 1enbIX U APOOHO-PAMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppalimoOHaIbHBIX YpPaBHEHUH W HEPABEHCTB
2.6  PemeHne TpUTOHOMETPUYECKUX YpaBHEHHMA
27 [IpumeneHue ypaBHEHHI 1 HEPABEHCTB K PELICHUIO0 MaTEeMaTHUECKUX 3a/1ad U 3a]au
U3 PA3JIMYHBIX 00JIaCTel HAYKU U peaslbHON KU3HH
3 OyHKIWH U TpaduKh
31 Oyukuus, crnocobsl 3amanus ¢yHkuuu. ['padux Qynkumuu. B3aumuo oOparHbie
byHKIIUHU
39 OOnacte ompeneneHUss W MHOXKECTBO 3HaueHuM ¢yHkumu. Hymmu QyHkmmm.
[TpomexyTKH 3HaKONOCTOAHCTBA. YETHBIC M HEUETHBIE (PYHKLIUU
33 CrenenHas GyHKIIUS ¢ HATypaJbHBIM H LIEJBIM MoKa3zareneM. E€ cBoiicTBa u rpaduxk.
CoiicTBa u rpaduk KOpHS N-0if cTeneHn
34 Tpuronomerpuueckass OKpyXKHOCTb, ONpEAETICHUE TPUTOHOMETPUUYECKUX (DYHKITHIA

YHCIIOBOTO apryMeHTa

Havana MaTeMaTH4ueCcKOIro aHalIn3a




41 ITocnenoBarenbHOCTH, C€HOCOOBI 3aJaHusl IOCIIEAOBaTENbHOCTEH. MOHOTOHHBIE
110CJIEI0BATEIBHOCTH
Apudmerndeckass U TeoOMETpUYEcKass Iporpeccuu. beckoHeyHO yObIBaromas
4o  TCOMETpHYCCKAA MPOTpeccHs. Cymma OeckOHEYHO YOBIBaIOLIEH IeoMeTpU4ecKOi
nporpeccuu. Dopmysa CI0XHBIX IPOLEHTOB. Vcrosib30BaHHE MPOrpeccuu JUis
pelleHMsl pealbHbIX 33]1a4 IPUKJIAJHOrO Xapakrepa
5 MHoxecTBa 1 JIOTMKa
MHoxecTBO, omepaluyd Haja MHoXecTBamH. Jluarpammel Oiliepa — BeHHa.
5.1 IlpumeHeHHe TEOPETUKO-MHOXKECTBEHHOTO armmapara JUisi OINHCAaHHs pPealbHbIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 33Ja4 U3 APYTUX YUeOHBIX IIPEIMETOB
5.2  Ompenenenue, TeopemMa, ClIeICTBUE, JOKA3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
1 Yucna u BBIYMCICHUS
11 HatypanbHble u nensle uncia. Ilpu3Haku AeIMMOCTH LEINbIX Yucel
1.2 CreneHb ¢ paloHaJIbHBIM NOKa3areneM. CBoMCTBa CTENEHH
1.3 Jlorapudwm yucna. JlecaTuyHble U HaTypajIbHbIC JOrapru(MbI
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [IpeoOpa3oBaHue BbIpaxeHU, copepKalUX JOrapupMbl
29 [IpeoOpa3oBanue BRIpaXEHHN, COACPIKAIINX CTENCHH C PAI[IOHAIBHBIM
nokaszaresem
2.3 [TpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3zaTenbHblE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUs] U HEPAaBEHCTBA
26 Cuctemsl J'II/IH?fIHLIX ypaBHeI;IPIfI. Pemenne npukIaaHBIX 3a1ad C HOMOILBIO
CHCTEMBI JINHEHHBIX ypaBHEHUN
2.7 CucTeMbl U COBOKYITHOCTH PALMOHAIBHBIX YPABHEHUH M HEPABEHCTB
28 [IpuMeHeHne ypaBHEHMH, CHCTEM M HEPABEHCTB K PELICHHUIO MaTeMaTHYEeCKHUX
3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKH U pealibHOM JKU3HU
3 OyHKIMH U TpaduKu
Oyukuus. I[lepuonudeckue ¢QyHkuuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKLHH.
3.1 MaxkcumMymMbl U1 MHHUMYMBI QyHKUMH. Haumbosblliee u HauMeHbIlIeE 3HAUYEHUE
(GYHKIIMM Ha IPOMEXKYTKE
3.2 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U IpaQuKu
3.3 [TokazarenbHas u orapudmMudeckas QyHKIIHA, KX CBOHCTBA U TpaduKH
3.4 Hcnonb3oBanue rpadukoB QyHKIHMHA AJ1s pelieHus] ypaBHEHUN 1 JIMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (QYHKUMH UL WCCIEAOBAHUS  IPOLECCOB H
3.5 3aBUCUMOCTEH, KOTOpPhIE BO3HUKAIOT NPH PENICHUHU 3a7a4 W3 JAPYTUX y4eOHBIX
IIPEAMETOB U PeaIbHOM JKU3HU
4 Hauana maremMaTH4eCcKOro aHaiansa
4.1 HenpepoiBable pyHKIIMU. METOA HHTEPBAJIOB JAJIS pEIICHUS] HEPAaBECHCTB
4.2 [TpousBosanas pynkuuu. ['eomerpuueckuii 1 GU3NIECKU CMBICI TPOU3BOIHOM




4.3

4.4

4.5

4.6
4.7

IIpou3BosHble 3neMeHTapHbIX (QyHKUUN. DopMysbl HaXO0XKICHHsS MPOU3BOAHOMN
CYMMBI, IPOU3BEICHUS U YACTHOTO (PYHKIUN

[IpuMeHeHne NPOU3BOAHOM K HCCICIOBAHUIO (YHKIUH HAa MOHOTOHHOCTH H
sKcTpeMyMbl. HaxokaeHne HauboblIero ¥ HauMEHbLIEro 3HaueHus: (PyHKIMKY Ha
OTpE3KE

[IpumeneHne Npon3BOAHOM ISl HAXO0XKIEHUS HAUTYYIIETO PELIECHUS B IPUKIIATHBIX
3ajjayax, A OIpeleNieHHs CKOPOCTH IIpolecca, 3aJaHHOro (GopMysnod WIu
rpaduKoM

[TepBooOpasnas. Tabmuma nepBooOpa3HbIX

WuTterpain, ero reoMeTpuueckuii 1 (pu3nIecKkuii CMbICI. Brruncienne nuarerpana mno
dopmyne Hetotona — JleitOnuna




MMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTesbCTB, aIrOPUTMaMHU pELIEHHUS 3a]ad;
yMmeHue GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (OPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KIEHHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MaTEeMaTUYECKON WHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE pACCYXACHHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUpPOBATh MOHATHSIMH: MHOKECTBO, IMOJAMHOXECTBO, ONEpaluy Haj
MHOJKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAHUS PeasIbHbIX MPOLIECCOB U SBJICHUHN U NPHU PELICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPeIMETOB; YyMEHHE
ONepupoOBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb M OIUCHIBATh TIpadbl pa3IUYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELICHUH 3a1a4

YMeHue ornepupoBaTh MOHITHSIMH: HATYPaJIbHOE YHCIIO, IIEJI0€ YHUCIIO,
CTETeHb C LEIbIM MMOKa3aTeleM, KOPeHb HATypallbHON CTENEeHH, CTEIeHb
C palMOHAIBHBIM  TIOKAa3aTeJieM, CTeNeHb C  JICHCTBHTEIHHBIM
nmokasarenem, Jorapudm duciaa, CHHYC, KOCHHYC U  TaHTEHC
MPOM3BOJIFHOTO YHCJA, OCTAaTOK IO MOAYIO, PAalMOHAIBHOE YHCIIO,
UppAlMOHATTBHOE  YHUCIIO,  MHOXECTBA  HATypalbHBIX,  LEJbIX,
pannoOHAIbBHBIX, HeﬁCTBHTCHBHBIX YHUCCII, YMCHHC HCITOJIB30BATH
MPHU3HAKU JETUMOCTH, HAUMEHBIIUN OOLIMI JEeTUTeNh U HauMEHbIIee
oOriee kpaTHOe, anroput™M EBKITHIa MpH perieHny 3a1ad; 3HAaKOMCTBO C
pa3siinuHbIMU IO3UITNMOHHBIMHU CUCTeCMaMu CUUCIICHUA, YMCHHC
BBIIOJIHATL BBIYMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/IH BBIpa)KCHI/Iﬁ CcO
CTEMEHsAMH M Jorapudmamu, mpeoOpazoBaHus APOOHO-pAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIbHOCTD,




apudMeTHIecKasi IPOrpeccusi, FCOMETpUUYECKast IPOrpeccusi, 0ECKOHEYHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIT,
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanyveckas); yMeTb IHPOHU3BOAUTH apU(PMETHUYECKUE ICHCTBUSA C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEN; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHILIbI, FGOMCTpI/I‘ICCKHﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpalMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOI‘apI/I(bMI/ILICCKI/Ie, TPUT'OHOMETPUYICCKHUC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHHﬁ, HEpPaBCHCTB W CUCTEM, YMCHHUC PpCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUSA MATEMATUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HHU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GyHKIIMM Ha MPOMEXYTKE, HeTpepbIBHAs (DYHKIINS, aCUMITOTHI Tpaduka
¢byHKIMY, TIepBast U BTOpas MPOU3BOAHAS (DYHKIIUH, TEOMETPHUECKUI U
¢bu3znyecKkuil CMBICT TPOU3BOAHOM, NepBooOpa3Hasi, ONpeaAeaEHHbIN
MHTETpajl; YMEHUE HAaXOAWTh ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh YpaBHEHHE KacaTelIbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIUH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOAUTh HauMOOJbIIME W HAMMEHBIINE 3HAuYeHUs (DYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHUEM arrapara MaTeMaTH4YeCKOro
aHaiu3a; MPUMEHATh NPOM3BOJIHYIO JUISI HAaXOXKACHUS HAWIy4IIero
pellieHus] B NPUKJIAJHBIX, B TOM YHCIE COLUAIbHO-DPKOHOMUYECKUX H

(bU3HYeCKUX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO




HHTErpaia; MpuBOAUTh INPHUMEPbl MATEMATHYCCKOI'0O MOJACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHe (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKHE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpadUKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKINH, HCHIOIB30BATH TPAPUKH ISl U3YYEHHUS TPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB M
3a71a4 U3 pealbHOM JKMU3HU; BBIpaXaTh (POPMYyJIaMU 3aBUCUMOCTH MEXITY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATH IIOJYyYEHHOE DPEIICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C HCIOIb30BAaHUEM alIapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: CpeiHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIEe 3HAYCHHUS, pa3Max, TUCTIEPCHUs, CTAaHapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE H3BJIEKAaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpadHuuecKux
MCETOAO0B N 3JI€KTpOHHBIX CpGI[CTB; Fpa(l)I/I‘IeCKI/I HCCICA0BATH COBMECCTHBIC
HaONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccun




YMeHue omnepupoBaTh MOHSATHSMH: CIyYalHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUUYECKUX METO/0B; MPUMEHSThH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
MNOHATUSIMM: CIlydyaiiHasi BeNWYMHA, PpaCHpelelieHHe BEpPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIy4ailHOH BeNMYMHBI, (QYHKIMM pacOpelesieHus U IJIOTHOCTU
PaBHOMEpPHOTO, TIOKA3aTEJLHOTO W HOPMAJIBHOTO pacIpe/esieHuil;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX paclpeleieHui s
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METOJIbI BBIOOPOUYHBIX HCCIEAOBAHUN; YMEHHE MPHUBOIUTH MPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SBIICHUSX; YMEHUE ONEPUPOBATH MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA,
YHCII0 COYCTAHW, YUCIIO TEPEeCTaHOBOK; OWMHOM HpIOTOHA; ymeHwHe
MPUMEHSITh KOMOMHATOPHBIE (PAKTHI U PACCYKACHHUSI TSI pEIICHUs 3a]1a4;
OIICHUBATH BEPOSTHOCTH  PEATBbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, MpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY HPSIMOH M IJIOCKOCTBIO, YrOJl MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh IIPH
pellleHnn 3a7ady M3yuyeHHble (DaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUUYECKUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUAMU: IUIOWAAb QUTYphl, 00BEM (UTypHI,
MHOTOTPaHHHK, TPAaBUIBHBI MHOTOTPAHHUK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapamienenunen, npusMa, NUpaMuaa, (Gurypa U MOBEPXHOCTD
BpaIlleH!s, HWIMHIAP, KOHYC, Mmap, cdepa, Iomanb chepsl, IIOmaIs
MOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHYCa, LHIUHIApa, 00bEM KyoOa,

MPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, HUIMHIPA,




KOHYyCa, Il1apa, pa3BEPTKAa MOBEPXHOCTH, CEUEHUs KOHYCa M LMJIMHAPA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUS, UX CEYEHHUs, B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OMpoBepraTh MUX; YMEHUE MPOBOAMUTH Kiaccudukanuio ¢uryp mo
pa3IMYHBIM TPH3HAKAM, BBINNOJHATH HEOOXOIMMBIE IOMOJHHUTEIbHEIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC U MOJOO0HBIC (UTYPHI, B TOM YHCJIC B TIPHUPOIC,
UCKYCCTBE, apXHUTEKTypE; HUCIOIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
TIPH PEIICHHUH 3a/1a4; HAXOUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
IoIab, 00BEM) MPU PElICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 peabHOW JXWU3HW; YMEHHUE BBIUYUCISITH T€OMETPHUYCCKHE BEITHYMHBI
(nmuHA, yTON, MJOWAAb, O00BEM, MJIOMIAAb MOBEPXHOCTH), WCHOIB3YS
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IIIONIAh TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, [WIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[06HBIX (I)I/Il“yp

12

YMeHue onepupoBaTh MOHATUSAMHU: IPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpAa Ha YHWCIO, pa3sIoKEHHEe BeKTopa Mo Oasucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIONl MEKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB

13

YMeHue BuIOMpaATh TMOAXOANIAN METOA JUIS PEIICHUS 3a1adH;
MOHMMAaHWE 3HAYMMOCTH MATEMaTUKH B W3YYCHUU TMPHUPOJHBIX H
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTE€MAaTUKH B HCKYCCTBE, YMEHUE NIPHUBOAUTH

NpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHMCKOM W  MHUPOBOM




MaTeMaTUYeCKON HayKu




INEPEYEHD DJIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA EI'D 11O

MATEMATHUKE
Kox IIpoBepsieMblii 3JIeMEHT cOAePKAHUA
1 Yucna u BIYMCICHUSA
11 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEINbIX Yucel
12 Panmonanbhbele uncna. OOBIKHOBEHHbIE M JAECATUYHBIE APOOHM, IPOLEHTHI, OECKOHEUHbIE
' MEePHOINIECKHE IPOoOH
13 Apudmerndeckuii KopeHb HaTypanbHO# creneHu. [leiicTBus ¢ apudmMeTHuecKuMu KOPHSIMHU
' HATypaJbHOW CTENEHU
14 Crenensb ¢ nensM nokasareneM. CTeneHb ¢ palnoHaIbHBIM MoKa3aTeneM. CBONWCTBA CTETICHN
15 CuHyc, KOCHHYC W TaHTEHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTCHC
' YHCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecaTuuHble ¥ HATYpaIbHBIE JTOTapUPMBbI
JlelicTBuTenbHBIE uYMCHa. ApudMeTHueckue omepauuud ¢ JACHCTBUTEIBHBIMH YHCIAMHU.
1.7 [TpubnuxEHHbIE BBIYMCICHUS, IPaBUIA OKPYIJIEHHUsS, NPUKUAKA M OLEHKa pe3ysibTaTa
BBIUMCIICHU I
1.8 ITpeoOpa3oBanue BoIpaXKeHUH
1.9 KommnekcHble uncna
2 VpaBHEHHS M HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS
2.2 HppanuoHaibHble ypaBHEHHS
2.3 Tpuronomerpuyeckue ypaBHeHHs
2.4 [TokazarenbHble U IoTapuPMUUIECKIE YPaBHEHUS
2.5 Llenbie 1 qpOOHO-paIOHATBHBIE HEPABEHCTBA
2.6 HppanmonanbHbele HEpaBeHCTBA
2.7 [Toka3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaenuTeb MaTPHUIIBI
3 OyHK1UU U Tpaduku
31 OyHKIUA, cnocoObl 3amaHust GyHKiuu. ['paduk dyaknun. BzammHO oOpaTHBIE (GYHKIIHUH.
' Yeéruble u HeuéTHble pyHKUMU. [lepnoanueckue GpyHkuun
OO6mactp ompeneneHuss U MHOXeCTBO 3HaueHMd (ynkmuu. Hymm ¢ynknuu. IIpomexyTtku
3.2 3HAKOIOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKIUH. MaKCUMyMbl U MHHUMYMBI

¢ynkuuu. Hanbonpiiee u HauMeHblIee 3HaueHue QyHKIIMHM HA TIPOMEKYTKE




CrenenHast GyHKIHUS C HATYypaJbHBIM U LIENbIM 1oKa3ateneM. E€ cBoiicTa u rpadux. CBoicTBa

33 U rpaduk KOpHs N-0if cTeneHu

3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH

36 Touku paspsiBa. AcumnTorel rpadukoB (yakuii. CBoicTBa (QYHKIMI, HEMPEPHIBHBIX Ha
' OTpe3Ke

3.7 [TocegoBaTenbHOCTH, CIIOCOOBI 3aJaHNUS TTOCIIEI0BATEILHOCTEH

3.8 Apudmerndeckasi U reoMmeTpryeckas mporpeccuu. PopmMyia CI0KHBIX TPOLEHTOB
4 Hauana MaTemMaTHyeckoro aHaimmsa

4.1 [MpousBoanas Gpynkuuu. [Ipon3BogHbBIE SIEMEHTAPHBIX (QYHKIHIA

42 [IpumeHeHre TPOM3BOAHONW K HMCCIEAOBAaHMIO (YHKIMH Ha MOHOTOHHOCTb M IKCTPEMYMBI.
' Haxoxxnenne HanOoJbIIero ¥ HAMMEHBIIETO 3HaYeHUs (DYHKIIUY Ha OTPE3Ke

4.3 [lepBooOpasnast. MaTerpain
5 MHoxecTBa 1 JIOTUKA

5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna

5.2 Jloruka
6 BeposTHOCTB 1 cTaTucTUKA

6.1 OnwucarenpHas CTaTUCTUKA

6.2 BeposiTHOCTB

6.3 KombunaTtopuka
7 CeomeTpust

7.1 ®durypsl Ha IIOCKOCTH

7.2 [IpsiMbIe U TITOCKOCTH B TPOCTPAHCTBE

7.3 MHororpaHHuKu

7.4 Tena 1 MOBEpXHOCTH BpaIlleHUS

7.5 KoopaunaTsl 1 BEKTOpHI




TemaTHuyeckoe IJIAHUPOBAHUE

10-i1 kiace
Kosun4yecTBo yacoB DJIeKTPOHHbIE
Ne | HammeHOoBaHuUe pa3iesioB U (uudposbie)
/1 | TeM NPOrpaMMbl Beero Kourposbueie | IIpakTHueckne | ogpaszoparenbHbie
padoThI padoThI pecypcbl
MHOXeCTBO AEHCTBUTEIBHBIX
yrcesl. MHOTO4JICHBI.

1 PanumonanpHble ypaBHEHUS U 24 1 83265;;5322:00’
HepaBeHcTBa. CHCTEMBI
JIMHEWHBIX YPAaBHEHUN
Dynxuan 1 rpaduiu Tpenaxep «O01ako

) 3HaHuW». MaTeMmaTuka.

2 g;f::;giﬂe I&)yHKIII/Iﬂ C LIEJIBIM 12 1 10 xace, 000

«DwusukoH JIab»
ApudmeTndeckuii KopeHs N- TpeHazKep «Obaaxo

3 Oifl CTEIICHIL 15 1 3HaHU». MaTeMaruka.

HpparmonansHble ypaBHEHUS 10 knace, 00O
«DuzukoH JIado»

4 [ToxazarenbHast QyHKIMSL. 10 1 Anre6pa. 10 knacc,
[ToxazarenbHblE ypaBHEHUS 000 «WIKnace»
Jlorapudmuueckas QyHKIMs. Iﬁ;;;;fpl\;;ggizlizm

5 Jlorapudmuueckue 18 1 ’ ’

ABHCHIS 10 xmacc, OOO
P «DuzukoH JIadb»

6 Tpuronomerpuyeckue 29 1 Anre6pa. 10 knacc,
BBIPAKECHUS U YPABHEHUS 000 «IKnace»
['paduku
TPUTOHOMETPUUECKHUX

7 byHKITHiL. Anrebpa. 11xkmnacc,
14 1 000 «AKnace»
Tpuronomerpuueckne
HEepaBEHCTBA
Tpenaxep «O6mako

8 ITocnenoBarenbHOCTH U 10 1 3HaHU». Maremaruka.

IIPOrpeccuu 10 kmace, OOO
«DuzukoH JIado»

9 [ToBTOpenwue, o600ImEeHNE, 1 3
cucTeMaTru3anus 3HaHUI

OBILIEE KOJIMYECTBO YACOB 136 1

I10 ITPOIT'PAMME




11-ii kiace

KoanuecTBOo 4acoB DJIeKTPOHHBbIE
HanMmeHnoBanue
Ne (uudposbie)
/i | PASACI0B HTEM B KonTpoJubhble | [IpakTnyeckue oGpa3oBaTebHbIE
MPOrpamMMbl cero 6 6
padoThI padoThl pecypcsl
Tpenaxep
HenpeproiBHbie 20 1 «O6nako
1 | dynxmum. 3HaHUI».
[TponsBogHas Maremaruka. 10
knacc, OO0
«Pu3ukoH J1ad»
HccnenoBanue
2 bynKuwii ¢ tomommio | 22 1 Anrebpa. 11xknacc,
o . 000 «IKnace»
MIPOU3BOTHOM
Tpenaxep
MepBooGPazHAS 1 «O01aK0 3HAHUY.
3 HHf or anp 12 1 Martemaruka.
P 11 xmmacc, OOO
«Dusznukon Jady
HNppannonannHbBIE Tpenaxep
n(lflgasaTeanm - ’ «O0mako 3HaHUNY.

4 JorapupmMHUecKre 24 1 Maremarnxka.
N, 11 xnacc, 000

P «Dusznukon Jabdy
Tpenaxep
«O01aK0 3HAHU.

5 Komiiekcusie uncia 10 1 MareMaruka.

11 xmace, OO0
«DPuzukon J1ad»

6 Harypanbnsle u 10 1 Aunrebpa. 11kinacc,
HeJIble Yucia 000 «IKnacey»
CucreMsl

AMOHAJIbHBIX Tpenaxep
51 arH OHaJ'II)HI;IX «O0mako 3HaHUIY.
! Hgi?ﬁaTeJ]LHBIX u 12 1 Maremaruka.
JorapupMUUECKUX 11 xnace, 00O
P o «DPuzukon J1ad»
ypaBHEHHHA
Tpenaxep «O01aK0
3amaun ¢ 3HAHUIY.
8 HADAMETHAMI 16 1 Martemaruka.
pamerp 11 knace, 000
«Dusukod JIady»
Tpenaxep
IloBTOpEHue, .
o0GobmeHHe «O01aK0 3HAHUY.

J CI/ICTeMaTI/IS;I_[I/IH 10 2 Maremarnxka.

N 11 knacc, OOO
3HAHUNA

«Duzukon J1ad»




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOIT'PAMME
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