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MNOACHUTEJIbHAS 3AIINCKA
[Iporpamma cocraBiieHa Ha OCHOBE:
- @enepanbHOil 00pa30BaTEIbHOM IpOrpaMMbl cpefHero odmiero odpazoBanus ot 18.05.2023
Ne371
- @enepanbHOTO TOCYJAPCTBEHHOTO 00pa30oBAaTEIbHOIO CTaHAApTa CPEIHEro  oOIIero
obOpazoBanus (yTB. MpukazoM MuHHcTepcTBa oOpa3zoBanus W Hayku P®D or 17 mas 2012 r. N
413) c u3meHeHusMu Ha 12 aBrycra 2022 1.
- [Tpukaza MuHIpocBeIeHus Poccun oT 09.10.2024 N 704
"O BHECEHMM H3MEHEHUN B HEKOTOpbIE IpHKa3bl MuHHCTEpCTBa NIpocBelieHus Poccuiickoi
Oenepanun, kacawomuecs (GenepaibHbIX 00pa30BaTeIbHBIX MPOrpaMM HauyalbHOIO OOIIEro
oOpa3oBaHMs, OCHOBHOrO oOmero oOpa3oBaHuwsi © cpemHero oOmero oOpasoBaHus"
(3apeructpupoBano B Munrocte Poccun 11.02.2025 N 81220)
- Ilpukaza Munnpocsemenuss Poccum ot 10.11.2025 Ne 808 O BHeceHMHM HW3MEHEHUN B
HEKOTOpble MpHKa3bl MuHHcTepcTBa mpocBelieHus Poccuiickoit ®enepanuu, Kacaroluecs
denepanbHBIX 00pa3oBaTENbHBIX MPOrpaMM HavyaabHOrO oO0IIero o0pa3oBaHUs, OCHOBHOTO
o01ero 00pa3oBaHus U CPEAHETO OOIIEro 00pa3oBaHUs
- Ilpukaza Munnpocsemenus Poccuu ot 08.10.2025 Ne 729 «O BHeceHMH U3MEHEHHH B
HEKOTOpbIC TpHKa3bl MUHHCTEpCTBa 00pa3oBaHWs W Hayku Poccuiickoit ®enepanuu wu
MunuctepcTBa mpocBemieHus — Poccuiickori  ®Denepanmu, Kacaromuecs — (eaepaabHbIX
o0pa3oBaTeNbHBIX MIPOrpaMM HauyajdbHOro 0OIEero oOpa3oBaHMs, OCHOBHOTO OOIIETo
00pa3oBaHus U CPEIHETO OOIIETO 0OOPa30BAHUSI
- Ilpukaza Munnpocsemenus Poccum ot 08.05.2026 Ne 316 «O BHeceHUM U3MEHEHHWI B
[Topsimox opraHu3alMy W OCYUIECTBJIEHUS OOpa30BATEIbHOW JEATEIBHOCTU IO OCHOBHBIM
o011eo0pa3oBaTeIbHbIM MPOTrpaMMaM - 00pa3oBaTENbHBIM MPOrpaMMaM Ha4yallbHOTO OOIIETo,
OCHOBHOTO O00OmEr0 W cpexHero ooOmiero oOpa3oBaHMs, YTBEPKICHHBIM PUKA30M
MunuctepcTBa npocenieHus Poccuiickoit @eaeparuu ot 22.03.2021 Nel15»
- OcHOBHOI1 0011€00pa30BaTEeNbHON MpOrpaMMbl cpefHero obmero obpazoBanuss MAOY
UYepsumesckoit COLI
- VYuebnoro mnana ¢uwmana MAOY UYepBumesckoit COIIl «Onoxunckas COILLy,
YTBEPAKACHHOro npukazom aupekropa Tpopumonoit C.A. ot 29.08.2026 rona Ne 229-O/1 u
cornacoBanHoro 28.08.2026 roxa Ha 3acenanuu Ynpasistouero coeta MAOY YepsumeBckoi
COUI mpotokom Nel2
- [Iporpamms! Bocnintanuss MAOY Yepsumesckoit COLI
JlesiITeIbHOCTD YYUTEJISl ¢ Y4€TOM NPOTrPaMMbl BOCIIUTAHMS S

I'paxxmanckoe BoCIUTaHUE (hOopMHUPOBATH POCCHICKYIO TPAKIAHCKYIO HIICHTHYHOCTB,
MIPUHAJUICKHOCTH K OOIIHOCTH TpaxknaH Poccutickoit @enepanmu, K
Hapoay Poccum kak uCTOUHMKY BiacTu B Poccuiickom rocyaapcTse u
CyOBEKTY THICAUYEIIETHEN POCCUICKOM rOCyIapCTBEHHOCTH, H3yUeHHE U
yBa)KeHHE TIpaB, cB00O M 00s13aHHOCTEH rpaxkaannHa Poccuu;

MaTPUOTUYECKOE BOCTIUTAHUE BOCIIUTHIBAThH JTFOO0BH K POJIHOMY Kpato, PoinHe, cBoeMy HapoJy,
yBa)kKeHHE K APYyruM Haposam Poccuu; nctoprudeckoe MpoCBeIieHue,
(hopMUpOBaHUE POCCUHCKOTO HAITMOHATHLHOTO UCTOPHIECKOTO
CO3HaHMsI, POCCUICKON KyJIBTYpHOH UAEHTUYHOCTH;

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE BOCIIUTBIBaTh HA OCHOBE JYXOBHO-HPABCTBEHHOM KYJIbTYpPbl HAPOJOB
Poccun, TpagunmroHHBIX penurnii HapoaoB Poccnn, popmupoBanme
TPaJULMOHHBIX POCCUMCKUX CEMEWHBIX IIEHHOCTEN; BOCIIUTAHUE
YECTHOCTH, AOOPOTHI, MAJIOCEP NS, CONIEPEKUBAHNS, CIIPABEIJINBOCTH,
KOJUIEKTUBU3MA, IPYKETI00NS M B3aUMOITOMOIIIH, YBAKEHUS K
CTapIlKM, K IAMSTH NIPEAKOB, UX BEPE U KYJITYPHBIM TPAIULIUSAM;

3CTETHYECKOE BOCIIUTAHUE (hOpMUPOBATH ICTETHYECKYIO KYIbTYPY Ha OCHOBE POCCHUICKUX
TPAAUITMOHHBIX TyXOBHBIX IIEHHOCTEH, MPUOOIIATh K JIYHIIUM 00pasmam
OTE€YECTBEHHOI'0 1 MUPOBOI'0 UCKYCCTBA;

(usnveckoe BOCIUTaHNE (bopMHpOBaTh KyJIBTYPY 30pPOBOI0 00pa3a >KU3HU U 3MOLUOHAIBHOTO
Onaromnoiryuusi — pa3BUBaTh (PU3HUYECKHE CIIOCOOHOCTH C yYETOM
BO3MOKHOCTEH M COCTOSIHUS 3JIOPOBbsI, HABBLIKOB 0€3011acHOT0




MOBEJICHUS B IPUPOJIHON U COLIUAIBHOM cpefie, Ype3BbIYaliHbIX
CUTYaITusIX;

TPYAOBOE BOCIIUTaHNE BOCIIUTBIBATh YBAXKECHUE K TPYAY, TPYAAIIUMCS, pe3ybTaTaM Tpyaa

(cBOeTro M Ipyrux Jronei), OpueHTalus Ha TPYJOBYIO JESTEIbHOCTS,

HPAaBCTBEHHO JIOCTOMHOM TPy/e B POCCHHCKOM OOIIECTBE, Ha
JIOCTHKCHHUE BBIIAIONINXCS PE3YJIBTaTOB B MPpodeccnoHaIbHON
JIeSITEIbHOCTH;

9KOJIOTHYECKOE BOCTIUTAHUE (hopMHPOBATH SKOJOTHUECKYIO KYIBTYPY, OTBETCTBEHHOE, OEpEKHOE

OTHOIIICHHE K IPUPOJIE, OKPYKAIOIIEH Cpeie Ha OCHOBE POCCHUCKUX
TPAIUIIMOHHBIX TYXOBHBIX IIEHHOCTEH, HABBIKOB OXPAHBI, 3aIIUTH,
BOCCTaHOBJICHUS IPUPOJIBI, OKPYKAIOIIEH CpeJibl;

BOCIIUTAaHUE IIEHHOCTEH HAay4YHOT'O IO3HAHUA

1 0011IeCcTBa, K MOMYYCHUIO 3HAHUH, KAYeCTBEHHOTO 00pa30BaHUsI C
y4€TOM JTMYHOCTHBIX HHTEPECOB U O0IIECTBEHHBIX NOTPEOHOCTEH.

COJEPXAHHUE OBYYEHUA 10 KJIACC

Yucna ¥ BBIYUCICHAS

Panmonaneuple yncna. OOBIKHOBEHHBIE M JAECATHYHBIE JpOOW, MPOLEHTH, OECKOHEYHBIE
nepuognueckue Apodu. I[lpumenenune npobel M MPOLEHTOB Ui PELICHUS NPUKIAAHBIX 3a7ad W3
Pa3IMYHBIX OTpaciei 3HAaHUM U peabHON KU3HU.

[eiicTBuTenbHbIe yncia. PannonaabHble 1 UppalMOHAIBHBIE Yicha. ApH(QMETHUECKUE OTepalui
C JICHCTBUTEIBHBIMU YHCIaMH. MOJIyib JCHCTBUTEIBHOTO 4YHCIa W €ro cBoicTBa. [IpubmmkEHHbIC
BBIUMCIICHHS, TIPaBUJIa OKPYTJIEHUS, IPUKUAKA U OLIEHKA PE3yIbTaTa BEIYHCICHUN.

Crenienb ¢ 1enbM nokaszareieMm. bunom Herotona. Mcnonbs3oBanue moaxossiiei (hopMbl 3arucu
JIeHCTBUTEIBHBIX YMCEN IJIsl pEIIeHUs] IPaKTUYeCKUX 3ajlayd U MPeACTaBICHNS JaHHbIX.

ApudmeTnaecKkuii KOpeHb HATypaIbHOM CTENIEHN U €r0 CBOHCTBA.

Crenens ¢ palioHaJIBHBIM [TOKAa3aTeNIeM U €€ CBOMCTBA, CTEIIEHD C JEMCTBUTENBHBIM ITOKA3aTEIEM.

Jlorapudm umcna. CporicTa jorapudma. JlecATHUHBIC U HATYPATbHBIC JIOTAPU(PMEI.

CuHyc, KOCHHYC, TAaHTEHC, KOTaHI€HC YHCJIOBOIrO apryMeHTa. ApKCHUHYC, apKKOCHUHYC U
apKTaHT€HC YUCIIOBOTO apryMEeHTa.

YpaBHeHNs 1 HEPABEHCTBA

ToxkmecTBa W TOXKIECTBEHHBIE MpeoOpa3oBaHus. Y paBHEHHE, KOPEHb YpaBHEHUS. PaBHOCHIIbHBIC
YpaBHEHUS U ypaBHEHUA-CIEACTBYsI. HepaBeHCTBO, pellicHIE HEPABEHCTRA.

OCHOBHBIE METOIBl PELICHUS LEJIbIX W JAPOOHO-PALIMOHANBHBIX YPaBHEHMH W HEPAaBEHCTB.
MHoro4ieHsl OT OJJHOM NepeMeHHOW. [lejeHne MHOrousieHa Ha MHOTOWIeH ¢ octaTkoMm. Teopema besy.
MHorounens! ¢ nensiMu kodddunuenramu. Teopema Buera.

[IpeoOpa3oBaHMs YHCIOBBIX BRIPAKEHUH, COIEPKALIUX CTEEHN U KOPHHU.

Wpparmonanbubie ypaBHeHNs. OCHOBHBIE METOIBI PELICHUS HPPALMOHATIBHBIX YPaBHEHUI.

IloxazaTenpHble ypaBHEHUS. OCHOBHBIE METOMBI PEIICHUS MOKA3aTEeIbHBIX YPaBHEHUH.

IIpeoOpa3oBanue BEIpaXEHUH, COACPKALIMX JIOTapUPMBI.

Jlorapudmudeckue ypaBHeHHs1. OCHOBHBIE METO/IbI PELICHUS IOTApUPMHUUECKUX YPAaBHEHUH.

OcHoBHBIE TpUTOHOMETpHUecKre Gopmyibl. [IpeobpazoBaHue TPUTOHOMETPUIECKUX BBIPAKECHUH.
Pemennie TpUrOHOMETPUYECKUX YPABHEHHH.

Pemwienne cucrem JUHEMHBIX ~ypaBHeHWH. MaTpuua CUCTEMBbl JIMHEWHBIX YpaBHEHUU.
Onpenenurens MaTpUIbl 2X2, €ro reOMETPUYECKHIl CMBICT M CBOMCTBA, BBIYHCIIEHHE €ro 3HaueHUs,
MIPUMEHEHUE ONIPENEIUTENS ATl PEIIEHUS CUCTEMBI JINHEMHBIX YpaBHEHNH. PerleHne npuKkIaaHbIX 3a1a4y
C TTOMOUIBIO CUCTEMBI IMHEWHBIX YpaBHEHUH. VccnenoBaHne MOCTPOEHHON MOJIENH C IOMOIIBIO MaTpPHIL
U OTIPEJIEIUTEIIEH.

IlocTpoeHne MaTeMaTUYECKUMX MOJENEH peaJbHOM CHUTyalud C DIOMOLIBIO YPAaBHEHHH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHHH U HEPAaBEHCTB K PELICHUI0 MAaTEMATHYECKHMX 3afjad M 3aJ1ad W3
Pa3IMYHBIX 00JIACTEN HAYKU M peaTbHOM KU3HHU.

DyHKIUH U TPaPuKH

OyHKIMs, cnocoObl 3aaanus ¢yHKuuH. B3anmHo oOpatHble QyHkiuu. Kommosuuumst GyHKUui.
I'padux Gynxoum. DemeHTapHbIe Tpeodpa3zoBaHus rpaduKoB GyHKIUH.

OOnacte ompeneneHrss W MHOXecTBO 3HaueHMd ¢yHkuuu. Hymu ¢yakinun. [Ipomexytkn
3HaKomoctosiHcTBa. Y€tHpie W Heu€tHple (GyHKuuU. [lepuogmueckne ¢yHKIMH. [IpoMexyTKu
MOHOTOHHOCTH (pyHKIMU. MakcUMyMbl U MUHUMYMBbI QyHKIMK. Hanbosnpiiee n HauMeHblIee 3HaUCHUS
(GYHKIIUH Ha TIPOMEXKYTKE.

Jluneiinas, kBazpathyHas W APOOHO-TMHEWHas QYHKUMH. OJEMEHTApHOE WCCIIEJIOBAHNE U
MOCTPOCHUE UX IPAPHKOB.

IMOJIYYCHHUE HpO(bCCCI/II/I, JIMIHOCTHOE CaMOBBIPAXXCHHUE B IPOAYKTUBHOM,

BOCTIUTHIBATh CTpEMIIEHHE K MIO3HAHUIO Ce0s M IPYTHX JIFOIEH, IPUPOIBI




CrenenHast QyHKIMS C HATYpaJbHBIM M LIEJIbIM MoKa3zateneM. EE cBoiicTBa u rpaduk. CBOHCTBa U
rpaduK KOpHsI N-0ii cTeneHn Kak (yHKIIMU OOpaTHOM CTETICHH C HATYPaTbHBIM MTOKA3aTeNeM.

ITokaszarenpHass u norapupmMudeckas (QyHKIMH, WX CBOHCTBa W Tpaduku. Mcnomb3oBaHue
rpadukoB GYHKIUI IS PEIICHUS YPaBHEHUH.

Tpuronomerpudeckas OKPYXKHOCTb, ONpEIEIIEHHE TPUTOHOMETPHUYECKUX (DYHKIUI dYHCIOBOTO
apryMeHra.

OyHKIMOHATBHBIE 3aBUCMMOCTH B pPEajbHBIX Mpoleccax W SABJICHUSAX. [ 'padukn peanbHBIX
3aBUCUMOCTEI.

Hayana maTeMaTH4eCKOro aHaIM3a

[TocnemoBaTEILHOCTH, CIOCOOBI 3aJaHUs  IOCIEAOBATEILHOCTEH. MeToa MaTreMaTH4YECKOMH
WHAYKUUU. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIEAOBATENBHOCTU. MCTOpUsS  BO3HUKHOBEHUSA
MaTeMaTHYEeCKOTO aHAIN3a KaK aHan3a 0ECKOHEYHO MaJbIX.

Apudmernueckas ¥ TeoMeTpudeckas mporpeccud. beckoHewHO yOBIBalOIIas TeOMETpHYECKast
nporpeccus. CyMMa OCCKOHEUHO YOBIBAIOIICH TI'eOMETPHYECKOW mporpeccuu. JIuHelHBIH U
SKCIIOHEHUMAaIbHBIA pocT. Hucno e. @opmyna CIOXKHBIX MPOLEHTOB. Vcnoap30BaHHE MPOrpecCHH I
pelIeHus peanbHbIX 33Ja4 IPUKIAIHOTO XapaKkTepa.

HenpepbiBable ¢GyHKIUM u MX cBoicTBa. TOUKM pa3pbiBa. ACHUMNTOTHI TpadUKOB (YHKLUI.
CaoiicTBa (YHKIIMI HENPEpHIBHBIX Ha OTpe3ke. MeToJa WHTEepBajOB sl pPEMICHHUS HEepaBEHCTB.
[IpumeneHne cBONCTB HETIPEPHIBHBIX (DYHKITHI IS pelIeHus 3a1ad.

[epBas u BTOpas npousBoAHble GyHKIUKN. ONpeaeneHne, TeOMeTPUIeCKUi U (PU3NIECKUN CMBICIT
MIPOM3BOAHON. Y paBHEHHE KacaTellbHOU K rpaduKy (yHKIIHM.

[IpousBoanble 3neMeHTapHBIX (QyHKOuA. [Ipow3BogHas CyMMBI, MPOW3BEICHHS, YaCTHOTO U
KOMITO3UIIMU (DYHKITHHA.

MHo:kecTBa U JOTHKA

MHoOXecTBO, oOnepalMy HaJl MHOXECTBaMU M MX cBoicTBa. Jlumarpammel Oiinepa—BeHHa.
IIpuMeHeHue TEOPEeTUKO-MHOKECTBEHHOIO armapara JUlsl ONMCAaHUS PEABHBIX IPOLIECCOB U SIBICHUM,
NIPY pelICHUH 337a4 U3 JPYTUX YIeOHBIX IPEAMETOB.

Omnpenenenne, TeopeMa, CBOWCTBO MaTeMaTHYeCKOro OOBEKTa, CIEACTBHE, JOKa3aTelbCTBO,
PAaBHOCUJIbHBIC YPABHEHHUS.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA VHUEBHOI'O KYPCA «AJI'EBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEAHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW TO3WIMK OOYYAroIIerocs Kak aKTHUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHUHCKOro OOIIeCTBa, NPEJICTABICHUE O MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3MuHBIX CTPYKTYp, SBJICHHIA, MPOLEAYP TIPaXkIaHCKOro oOIiecTBa (BBIOOPHI, OMPOCHI U JPYroe),
YMEHHE B3aUMOJIEHCTBOBATh C COIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHHM C WX (DYHKIUSMH U
Ha3HAUYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

c(hOpMHUPOBaHHOCTh POCCHICKON TPaKJAHCKOW WACHTUYHOCTH, YBaXEHHS K TMPOIUIOMY U
HACTOSIIEMY POCCUIICKOM MaTEeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K JIOCTHXKEHHSIM POCCHUCKUX
MaTeMaTUKOB M POCCUNCKONW MAaTEeMaTUYECKOW IIKOJIbI, MCIIOJIb30BAHUE 3TUX JOCTHXKEHUH B JIPYTHX
HayKaX, TEXHOJOTHX, Cepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHWE TYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoia, CHOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHUs, 3TUYCCKOT'O ITOBEACHUSA, CBA3AHHOI'O0 C MHPAKTUYCCKUM IMPUMEHCHUCEM JIOCTPI)KCHI/I?I HAayKu "
JIESATEIIbHOCTBI0 YIEHOT0, 0OCO3HAHUE JIMYHOTO BKJIAJIA B IIOCTPOCHHUE YCTOMYUBOTO Oy TyIIETO;

4) 3cTeTUYeCKOro BOCIIUTAHMS:

OCTECTUYCCKOC OTHOIICHUE K MHUPY, BKIKOYAsA I3CTECTUKY MATCMaTHYCCKHX 3aKOHOMepHOCTeﬁ,
00BEKTOB, 3aj1a4, PEIICHUH, PACCyKICHHIA, BOCIPHUMYHBOCTh K MATEMATHYECKUM acleKTaM Pa3IndHBIX
BUJIOB UCKYCCTBA;

5) ¢pu3uvecKoro BoCNUTAHUS:

Cq)OpMI/IpOBaHHOCTL YMC€HHA TPHUMCHATH MAaTEMaTHYCCKHME 3HaHHA B HMHTEPECAxX 310POBOIO U
Oe3omacHoro oOpa3a XW3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JIOPOBBIO (3JI0pOBOE NHTAHUE,
cOaJTaHCUPOBAHHBIA PEXUM 3aHATHA M OTHbIXa, peryispHas (U3NUecKas aKTHBHOCTH), (puzmyeckoe
COBCPUICHCTBOBAHUC ITPU 3aHATUAX CHOpTI/IBHO'OSHOpOBHTeHLHOﬁ JCATCIBHOCTBIO,



6) TpyA0BOr0o BOCIMTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE IIEHHOCTH TPYAOIIOOWS, WHTEpeC K pa3IndHbIM cdepam
po(heCCUOHANBHON IEATEIEHOCTH, CBA3aHHBIM C MATEMAaTUKOHN U €€ IPUIOKCHUSIMU, YMEHUE COBEPINATh
OCO3HAHHBIA BBIOOP Oyaymiedl mpodeccnd H peaNnn3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTH4eCKOMYy 00pa30oBaHHIO M CaMOOOpa3OBaHWIO HA MPOTSHKEHUU
BCEH JKW3HU, TOTOBHOCTh K aKTHMBHOMY YYacTHIO B PEIICHUM MPAKTHYCCKUX 337a4 MaTeMaTHYCCKOM
HaNpaBJICHHOCTH;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUSA:

c(hOpMHUPOBaHHOCTH IKOJOTHUECKOHN KYIbTYpPbl, TOHUMAaHUE BIUSHUS COIMATBEHO-I9KOHOMHUYECKIX
MPOLIECCOB HA COCTOSIHWE NPUPOAHOW M COLMATBHOW Cpellbl, OCO3HaHHWE TIJIOOAIBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM, OpUEHTAIlH Ha TPUMEHEHNEe MaTeMaTHIeCKUX 3HAHWW I PelieHus 3a1a4d B
o0nacTu OKpY’Karolle cpeipl, IDTAHUPOBAHNE MOCTYIKOB W OIEHKH WX BO3MOXKHBIX ITTOCIIEACTBHMA IS
OKpYKarollen cpelibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOopMHUPOBaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd W OOIIECTBCHHOW MPAaKTUKU, MOHUMaHUE MaTeMaTU4eCKOW HAyKH KakK cQepbl 4YeJIOBEUECKOH
JICATEIILHOCTH, JTAloB €€ Pa3BUTHS W 3HAYMMOCTU JJIs PA3BUTHUS [HUBUJIM3AIUM, OBJAJCHUC S3BIKOM
MaTeMaTHKH U MaTeMaTHIeCKON KyJIbTYpPOH KakK CPEACTBOM IO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO U UCCIIEI0BATENBCKYIO AeSITeTFHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBeEpPCcAIbHbIE YUeOHbIe 1eiicCTBUS

Ba3oBble Jloruveckue aeiicTBus:

BBIABJIATE W XapaKTCPU30BATH CYHICCTBCHHLIC IPU3HAKKW MATEMATUYCCKUX 06’LCKTOB, HOHSITI/II‘/'I,
OTHOIICHUH MEXIY MOHITHAMH, (HOPMYITHPOBATH ONPENCIICHHS MOHATHIA, yCTAHABIMBATH CYIIECTBEHHBIN
MpHU3HAK KIacCU(UKAIINU, OCHOBAHUS ISl 00OOIICHUS M CPaBHEHHSI, KPUTEPUH IMPOBOAMMOTO aHATN3a;

BOCIIPHHUMATh, (OPMYJIUpOBaTh ©  MNpeoOpa3oBBIBATH CYKICHHS:  yTBEPAUTEIbHBIE U
OTpULATCIbHBIC, CAMHUYHBIC, YACTHBIC U 0611_[1/16, YCJIOBHBIC,

BBISBIIATh MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3HM U TMPOTUBOpEUHsS B (paKkTax, NaHHBIX,
HEI6HIOI[CHI/I$IX U YTBCPXKIACHUAX, IMpeajlaraTb KpPUTCPpHUU [IOJid BbIABJICHUA 3aKOHOMCpHOCTCﬁ u
IIPOTUBOPEYUL;

JleJaTh BBIBOABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTWKH, JEIYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKIIOUEHUN, YMO3aKIOYEHUI 10 aHANIOTUY;

MPOBOJIUTH CaMOCTOSITENIFHO JI0Ka3aTelNbCTBA MAaTEMaTHUECKHUX YTBEPXKIACHHH (TpsiMble U OT
MPOTHBHOTO), BBICTPaWBATh APTYMEHTAIMIO, MPHBOAWTH NPUMEPHl W KOHTPIPHUMEPHI, OOOCHOBBIBATH
CcOOCTBEHHBIE CYX/ICHUS U BHIBOJIBI;

BBIOMpaTh croco0 pelreHus: y4eOHOH 3agaun (CpaBHUBATh HECKOJBKO BapHUaHTOB pEIICHUS,
BBIOMpATh HAaUOO0JICe OIXOASIIUN ¢ YUETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTe/ibCKue AeiCTBUS:

WCIIONB30BaTh BOMNPOCHI KaK HCCIIENOBATEIHCKUI WHCTPYMEHT TIO3HAHUS, (OpPMYyITUPOBATh
BONPOCHI, (PUKCUPYIOIIME MPOTUBOPEYHE, MPOOJIEMy, YCTaHABIMBATh UICKOMOE UM JIaHHOE, (JOPMUPOBATh
TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAHUE IO YCTAHOBICHHIO
0coOEeHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBICHHS, MPOIECCa, BBISBICHHIO 3aBHCUMOCTEH MEXIY
00BbeKTaMU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITETIbHO  (POPMYJIHPOBaTh OOOOWIEHHS W BBIBOABI IO peE3yJibTaraM MPOBEAEHHOTO
HaOIOIEHNsI, HCCIIEIOBAaHNA, OIIEHWBAaTh JOCTOBEPHOCTh MOJNYyYEHHBIX pE3yJlbTaTOB, BBIBOJOB U
00001IeHNI;

MIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE NpOIEcca, a TaKKE BBIABUIaTh IMPEATIONIOKEHUS O €ro
Pa3BUTHUH B HOBBIX YCJIOBHUSIX.

Pa6ora ¢ undopmanueii:

BBISBIISTE Je(UIUTE HH(POpMaIK, TAaHHBIX, HEOOXOMMBIX JUIS OTBETA Ha BOMIPOC U JUJIS PEIICHUS
3a/1a4u;

BBIGI/IpaTL I/IH(i)OpMaIlI/IIO N3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH, CUCTEMATU3NPOBATH
W MHTEPIPETHUPOBATH HHPOPMALIUIO PA3IMUYHBIX BUJIOB U (OPM TPEICTABICHHUS,

CTPYKTYpUpPOBaTh WHGOPMAIUIO, MPEJCTABIATh €€ B pa3iuyHbBIX (opMax, HILTFOCTPUPOBATH
rpaduyecky;

OIIEHUBAThH HAJIEXKHOCTh HH(POPMAIIUH 110 CAMOCTOSATENHHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.



KoMMyHHKaTHBHbIE YHHBEPCAJIbHbIE Y4eOHbIE A€l CTBUSA

Ooenue:

BOCIIPUHUMATh W (POPMYJIHPOBATH CYKJECHHUS B COOTBETCTBHH C YCIOBUSAMH M IIEISIMU OOIICHUS,
SICHO, TOYHO, IPaMOTHO BBIp@XaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IHMCBMEHHBIX TEKCTax, 1aBaTh
MOSICHEHHUS TI0 X0y PEUICHUS 3a]1a4i, KOMMEHTUPOBATh TIOJTYUYEHHBIN Pe3ybTarT;

B X0Ji¢ 00CYKJICHUS 33JlaBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOW TEMBbI, IPOOJIEMBI, pemacMon
3aJa4uM, BBICKA3bIBATh WJCU, HAIICJICHHBIC HA IOWCK pPEIICHUS, COIMOCTaBISATh CBOU CYXKICHUS C
CYXJICHUSIMA JIPYTMX YYaCTHHKOB JWaiiora, OOHApy»XHBaTh pa3IHYUe W CXOJCTBO TO3UIMN, B
KOPPEKTHOH (opMe HOpMYIIHPOBATh PA3HOTIIACHS, CBOH BO3PAKCHHUSI,

MPEJICTABNIATh  PE3yJIbTaThl  pPCEIICHHS 3aJaud, OKCIEPUMEHTAa, WCCIICAOBaHUs, IPOCKTa,
CaMOCTOSITETIbHO BBIOMPATh (QOpPMAT BBICTYIUICHHS C Y4YETOM 3ajad TpPE3CHTAlMH W OCOOCHHOCTEH
ayJIUTOPHUH.

PeryasiTuBHbIE YHUBepcaJibHbIE YUeOHbIE el CTBUSA

Camoopranu3aums:

COCTaBIIATH TUIAH, aJTOPUTM PEIISHUs 33[a4d, BRIOMPATh CIIOCO0 PENIeHUs ¢ YIETOM UMEIOIINXCS
PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapUAHTHI PEIICHUN C
y4ETOM HOBOW WHGOPMAITUH.

CaMOKOHTPOJIb, IMOLHMOHAJIbHBIH HHTEJJIEKT:

BJIaJICTh HABBIKAMH ITO3HABATEIBHOM PEQIICKCUM KaK OCO3HAHMS COBEpIIACMBIX JCHCTBHU U
MBICITUTEIILHBIX TIPOIECCOB, HX PE3yJbTaTOB, BIAJCTh CIIOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJISI
TpoIiecca U pe3yibTara pelieHns MaTeMaTHIeCKOn 3a1a4u;

MPEBUAETh TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PEIICHUH 33]1a4i, BHOCHTH KOPPEKTHBHI
B JICATCIILHOCTh HAa OCHOBE HOBBIX OOCTOSTCIIBCTB, JAaHHBIX, HANJICHHBIX OLIMOOK, BBISIBICHHBIX
TPYJHOCTEM;

OIICHWBATh COOTBETCTBUE pe3yNbTaTa IeNId W YCIOBHAM, OOBSICHATH MPUYHHBI JOCTYKCHUS WU
HEJOCTHKCHUS PE3yJIbTATOB JIEATSIILHOCTH, HAXOIUTh OIIIUOKY, aBaTh OIICHKY MTPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJILHOCTD:

MMOHUMATh W UCIOJIF30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ HHIUBUAYATBHON PabOTHI IPH PEIICHUH
y4eOHBIX 337a4, IPUHAMATh IIeThb COBMECTHOW NEATENIbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHON
paboThl, pacmpelensTb BHIBI paboT, JOroBapuBaThcs, OOCYXKAaTh NPOLECC M pe3yibTaT PadOTHL,
0000111aTh MHEHHS HECKOJIBKUX JTIOIEN;

y4acTBOBATh B TPYIMIOBBIX (popmax paboThl (00CykIeHUs,, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBDY
W MHBIC), BBINOJHATH CBOK 4YacTh pabOThl M KOOPJUHHPOBATH CBOM JCHCTBHS C JPYTUMH 4ICHAMH
KOMaHJIbl, OI[CHMBATh KAa4eCTBO CBOECTO BKJIAJa B OOLIUI MPOMYKT 1O KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
Y9aCTHUKAMU B3aUMOJISHCTBHSL.

HPEJIMETHBIE PE3YJIBTATBI

K koniy obyuenus B 10 kinacce o0ydaroniniicst MOMYUYHT CIEAYIOIINE MPEIMETHBIC PE3yIbTAThI MO
OTHENBHBIM TeMaM pabodell mporpaMMbl yuyeOHOro kypca «Anredpa M Hayajlla MaTeMaTHYeCKOTo
aHaIu3a»:

Yucaa ¥ BIYMCIIEHHA:

CBOOOJHO OIEPUPOBATH MOHATHSIMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAas! MEePUOIUIEcKasi ApoOb,
NPOLIEHTHl, MPPALMOHAIBLHOE YWCII0, MHOXECTBA PALMOHAJIBHBIX W JACHCTBUTENBHBIX YHCET, MOIYJb
JEHUCTBUTEIILHOIO YHCIIA;

NPUMEHSTH APOOH U MPOLEHTHI ISl PELICHHUS IPUKIAIHbIX 331a4 U3 Pa3IMYHbIX OTpacieil 3HaHUH
Y peasbHOH >KU3HH;

MPUMEHATH NPUONMKEHHBIE BRIYUCICHHS, TIPAaBHUiIa OKPYIJIEHHUS, IPUKUAKY U OLIEHKY pe3ylbTaTa
BBIYHCJICHHI;

CBOOOJHO OIEPUPOBATH MOHATHEM: CTEIEHb C LEJIBIM MOKa3aTesIeM, UCIOIb30BaTh MOIXOAALIYIO
¢dopMy 3anucH 1eHCTBUTENBHBIX YMCEN IS PELICHHUS PAKTHYECKHX 3a/1a4 U IIPECTaBICHUS TaHHbIX;

CBOOOJTHO OTIEpPUPOBATH OHATHEM: apHU(PMETHUECKUI KOPEHb HATYPAIBHOW CTETICHH;

CBOOOHO OTIEpUPOBATh HOHATHEM: CTEIIEHb C PAllMOHANBHBIM IIOKa3aTelNeM;

CBOOOJHO ONIEPUPOBATH HOHATHUAMU: JIOTapU(PM YHCIIa, IECITUIHBIE U HATYpaJbHbIEC JOrapu(MBI;

CBOGOIIHO OIIEPUPOBATH MOHATHUAMU: CUHYC, KOCUHYC, TAHI'CHC, KOTAHI'€HC YHUCJIOBOT'O apTyYMEHTA,

OIIEpUPOBATH MOHATHAMHU: APKCUHYC, ApDKKOCHUHYC U apKTaHT'€HC YMCJIOBOI'O apryMeHTa.

YpaBHeHNs 1 HEpaBeHCTBA:

CBOGOIIHO OIICpUPOBATHL TMOHATUAMMU: TOXKICCTBO, YpPaBHCHUC, HCPABCHCTBO, PABHOCUJILHBIC
YpaBHCHUA U YPAaBHCHUA-CIICACTBUA, PABHOCUJIBHBIC HCPABECHCTBA,



NPUMEHSTH Pa3INYHbIE METOMBI PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIOHATBHBIX YPaBHEHUMH,
IPUMEHATh METOJI HHTEPBAJIOB JUIs PELICHUS] HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSIMH: MHOTOYICH OT OJHOW MEPEMEHHOH, MHOTOWIEH C LIENbIMU
K03(pGUIMEHTaMH, KOPHH MHOTOWICHA, MPUMEHSTH JEJEeHHEe MHOIOYJICHAa HAa MHOTOWIEH C OCTATKOM,
teopemy besy u Teopemy Buera i perienus 3aaad;

CBOOOJHO ONEpUPOBATH MOHATHSMH: CHCTEMa JIMHEHHBIX YpaBHEHHMH, MaTpHIla, ONpPEACIUTENb
MaTpuIbl 2 X 2 ¥ €ro reOMEeTPUYECKHH CMBICI, WCIIOJNB30BaTh CBOWCTBA OMpenenuTes 2 X 2 s
BBIYUCIICHUS €TO 3HAYCHMs, NMPUMEHSITh ONPENCIUTENN A PELICHUS CUCTEMbl JIMHEHHBIX YpaBHEHHMH,
MOJENIUPOBATh peajbHble CHUTYyallMd C TIIOMOILBI0 CHUCTEMbl JIMHEHHBIX YypaBHEHUI, MCCIEIOBaTh
MOCTPOCHHBIE MOJIENIM C TIOMOIIBI0 MATpPHUIl WU ONpeAeNuTeNiedl, MHTepHPEeTHPOBATh IONTYyUYEHHBIH
pe3ynbTart;

HCITOJIB30BaTh CBOMCTBA NEUCTBHMA ¢ KOPHAMU IJISI IPeoOpa30BaHusI BEIPAKCHUT;

BBITIOJTHATE MPeoOpa3oBaHMsl YHCIOBBIX BBIPAKEHUH, CONEPXKALIMX CTEHNEHW C palMOHaIbHBIM
MOKa3aTenem;

HCIIOJIb30BaTh CBOWCTBA JOrapu(pMoB i Ipeodpa3oBaHus JOrapupMUIECKUX BBIPAKEHUI;

CBOOOJHO OIEpUPOBATh MOHATHAMHU: HppalMOHANBHBIE, MMOKa3aTelbHbIE W Jorapu(pMHUUECKHEe
YpaBHEHUS, HAXOIUTh UX PEIICHHUS C IOMOIIbI0 PABHOCHIIBHBIX MIEPEXOA0B WIIM OCYHISCTBIISIS MPOBEPKY
KOpHEI;

NPUMEHATh OCHOBHbIE TPUTOHOMETPUUECKHUE bopmybl Ui peoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKCHH;

CBOOOJHO ONEPHUPOBATH MOHITHEM: TPUTOHOMETPHUYECKOE ypaBHEHHUE, MPUMEHSITh HEOOXOANMBIE
(bopMyIIBl IS peIIeHsI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHHH;

MOJIENIUPOBATh peajbHbIE CUTYallMd Ha S3bIKE aIreOpbl, COCTABIATh BBIPAKCHUS, YPaBHEHHUS,
HEpaBEHCTBA IO YCIOBHUIO 3aJaud, MCCIEJOBAaTh MOCTPOCHHBIC MOJENH C HCIOJIb30BAHWUEM almapara
anreOpsl.

DyHKIUUH U TPpaPuKH:

CBOOOJHO OMEpPHUPOBATh MOHATHAMU: (YHKILHS, CIIOCOOBI 3aaHusl (QYHKLIWH, B3aHMHO OOpaTHBIC
¢byHKIIMHM, KoMHOO3unus (GYHKIUHA, Tpadwk (YHKIUH, BBHIIONIHITH JJIEMEHTapHBIE MPeoOpa3oBaHUA
rpadukoB HyHKITHIA;

CBOOOJHO OMEPUPOBATh MOHATHUSAMH: O0JACTh OINpEeNiCHHS W MHOXECTBO 3HAYCHUH (QYHKIHH,
HyJH QYHKLIUH, IPOMEKYTKU 3HAKOIIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBATh HOHSATHUAMH: YETHbIE M HEUYETHBIC (DYHKLHMH, NEPHOANYECKHE (QYHKIHH,
MPOMEXYTKA MOHOTOHHOCTH ()YHKIIMM, MaKCUMyMbl M MHUHHMYyMbl (YHKIHMH, HauOosbliee W
HavMeHbIIlee 3HaYeHrEe PYHKIMH Ha TPOMEKYTKE;

CBOOOJHO ONEPHPOBATH MOHATUSAMU: CTENICHHAS (DYHKUHS C HATYPAIbHBIM U LIEJIBIM ITOKa3aTelIeM,
rpauK CTENEHHON (YHKUMHU C HATYpaJbHBIM M LIEJNBIM ITOKa3aTeneM, rpaduk KOpHs N-OH CTENEeHU Kak
GyHKIIMM 00paTHOW CTENEH! C HATYPaJIbHBIM MTOKA3aTeleM;

ONepUPOBaTh MOHATHAMMU: JIMHEHHAs, KBaApaTHYHas U IpOOHO-IMHEHHAs (YHKLUUH, BBITOIHSITDH
3JIEMEHTapHOE UCCIIeJOBAHUE U IIOCTPOCHHUE UX TPadUKOB;

CBOOOJTHO ONIEpUPOBATH MOHATUSIME: TIOKa3aTeNbHas U Jiorapupmudeckast QyHKIMU, UX CBOWCTBA
U rpadKy, HCMIONB30BaTh UX TPaUKH JUIsl pEelICHHs ypaBHEHU;

CBOOOJHO  ONEpPHPOBaTH MOHATHAMHU: TPUTOHOMETPHYECKAas OKPYXHOCTb, OIpelesieHHE
TPUTOHOMETPUYECKUX (PYHKIUI YHCIOBOTO apryMEHTa;

UCTIONIb30BaTh rpaduKku GYHKUIWH A7 MCCIeJOBaHMsI MPOIECCOB U 3aBUCHUMOCTEH MPH pEIIeHUN
3a1a4d U3 APYrux Y4eOHBIX MPEIMETOB U PEANbHON JKU3HH, BBIpaKaTh (OPMYIaMU 3aBUCUMOCTH MEXAY
BEJIMYMHAMY;

Hauana maTeMaTH4eCcKoOro anajauza:

CBOOOJHO ONEpPUPOBATH IMOHATHAMH: apUPMETHUECKass U TeoMEeTpHuYecKas HpOrpeccHs,
0ecKoHEeyHO yOBIBaIOIasi TEOMETPUIECKas IPOrpeccusl, TMHEHHBINA 1 SKCIIOHEHIMAIBHBIN pocT, popmyia
CJIO’KHBIX MTPOIICHTOB, IMETh MTPEJICTABICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MIPOTPECCHH JJISl PEIICHHS PEaTbHBIX 3aJ1a4 PUKIIaTHOTO XapaKTepa,

CBOOOHO OTIEpPUPOBAThH MNOHSATHAMU: MOCJIE0BATENBHOCTD, CHOCOOBI 3aJaHus
MOCJIEeIOBATEIFHOCTE, MOHOTOHHbIE W OTPaHHYCHHBIC IIOCIEIOBATEIILHOCTH, ITOHMMATh OCHOBBI
3apOoXJICHHSI MATEMAaTHYECKOTO aHAIN3a KaK aHain3a 0ECKOHEUHO MaJlbIX;

CBOOOJHO ONEPUPOBATH NOHATHUSAMU: HENPEPHIBHBIE (PYHKIIMU, TOUKH pa3pbiBa rpaduka GyHKIUH,
ACHMIITOTHI Tpaduka GyHKLIUHY;

CBOOOJTHO ONepHpOBaTh MOHATHEM: (YHKIWS, HENpepblBHAS HA OTpe3Ke, NMPUMEHSITH CBOHCTBA
HENPEePHIBHBIX (QYHKIHUNA AJIS peleHus 3a1a4;

CBOOOJHO ONEPHUPOBaTh MOHATHAMM: IIE€pBas W BTOpas MPOU3BOAHBIC (YHKIMM, KacaTelbHas K

rpaduKy QyHKIUH,



BBIYUCIISITH TIPOU3BOJIHBIC CYMMBI, TPOM3BEICHS, YACTHOTO U KOMIIO3UIIMH IBYX (YHKIIUH, 3HATH
MIPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKITHIA;

WCIIOJIB30BaTh T€OMETPUIECKUN 1 (PU3NUECKUI CMBICI IPOU3BOAHOM [UIsl pEIICHUs 3a1ad.

MHo:kecTBA M JI0TMKA:

CBOOOIHO OTIEPUPOBATH MOHATUSIMHI: MHOKECTBO, OTIEpAIIH HAJl MHO)KECTBAMHU;

UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar s ONUCAHHWA pPEajbHBIX IPOLECCOB U
SBJICHUH, IIPU PELICHUH 3a7a4 U3 JPYTrUX Y4eOHBIX TPEAMETOB;

CBOOOZHO OIEPHPOBATHh TMOHATHAMH: ONpEIelIeHHe, TeopeMa, YpaBHEHHE-CIIEICTBHE, CBONCTBO
MaTeMaTH4ecKoro 00beKTa, OKa3aTebCTBO, PABHOCHIILHBIC YPAaBHEHHS 1 HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

N KosmuecTBo yacos DJIEeKTPOHHbIE
H;-)I[ HaumenoBanue pa3aesioB U TEM IPOrpaMmMmabl Beero KOHTpOJ‘IbHLIe HpaKanecKHe (III/I(l)pOBLIe)
padoThI paboTnI oOpasoBaTe/bHbIE
pecypchl
MHOX€ECTBO NEUCTBUTENBHBIX YHCEl. MHOTOWIEHBI.
1 PannonanbHble ypaBHeHUs U HepaBeHCTBA. CHCTEMBI 24 1
JIMHEWHBIX YPaBHEHUN
9 Oynkiun 1 rpaduku. CreneHHas GyHKIUS C HETBIM 10 0
[O0Ka3aTeieM
3 Apudmerndeckuii KOpeHb N-0 CTENICHHU. 15 1
HppaunoHanbHble ypaBHEHUS
4 [TokazarenbHas pynkuus. [loka3arenpHble ypaBHEHUS U 12 0
HEPABEHCTB
5 Jlorapudpmuueckas Gpynkuus. Jlorapupmuueckue 18 1
YpaBHEHUS U HEPABEHCTBA
6 TpuronomeTpruyeckue BbIpaXKEHNS U ypaBHEHUS 25 1
7 HenpepeiBubie ¢pynkiuu. [Iponssoanas 19 1
8 [TocnenoBaTenbHOCTH U POTPECCHU 8 0
9 [ToBTOpeHme, 0600IIEHNE, CHCTEMAaTH3alIHsl 3HAHUN 5 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0




IHOYPOYHOE IIVTAHUPOBAHMUE 10 KJIACC

No KonuyectBo yacos DJIEKTPOHHbBIE
11/-11 Tema ypoka Beero KoHTpoJibHbIC IIpakTnyeckune 5:;:6}[“’1 undposbIe
padoThI padoThI oOpa3oBare/bHbIE
pecypcbl
MHuoxecTBa U uX 37eMeHThl. CriocoObI 3ajaHusl MHOYKECTBA.
1 Onepanuu HajJ MHOXKECTBaMU: NiepecedeHue, 00beqMHEHHE, 1
pasHocTh. M300pakeHue onepanuii HaJ MHOXXECTBAMH C
MOMOUIBIO Auarpamm Jitnepa — BenHa
5 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO arapara Jist 1
pelieHus 3aaau
Lenbie uncna. OOBIKHOBEHHBIE U JECATHYHBIE TPOOH,
3 OecKOHEeUHBIE TIepHOIUecKue 1podu. JlercTBust ¢ 1
paroHaIbHBIMU YHCIIAMHU
4 JleiicTBUSI ¢ pallMOHANIBHBIMU YHCIAMH 1
5 JlpoOu, mpo1eHThI, OTHOIIIEHHUS B TEKCTOBBIX 33/1a4axX 1
6 [Tpumenenue apobeii U MPOIEHTOB I PEIICHUs 1
MIPUKJIAIHBIX 33129
UppatmonaneHble U AeiicTBUTeIbHbIC uricia. CpaBHEHUE
7 nercTBUTENbHBIX yncen. [IpubnnxEHHbIE BEIYUCICHNUS, 1
MpaBUJIa OKPYTIICHUS
8 ApubmeTrnieckre onepanuu ¢ 1eHCTBUTEIbHBIMI YUCIAMU. 1
Monynp AeCTBUTENBHOIO YHACIIA U €T0 CBOMCTBA
9 PaBHOCWIIBHBIC YPaBHCHHS U YPABHEHUS-CIICICTBUS 1
10 MeTo1bI PEILICHHS LEMbIX 1 TPOOHO-PAIIMOHATBHBIX 1
ypaBHEHUI U HEPABEHCTB.
11 Pemrenue ypaBHeHUH, COEpKALIMX 3HAK MOJTYJIS 1
12 Pelrenne HepaBeHCTB METOJIOM MHTEPBAJIOB 1
13 Pemenne TekcTOBBIX 3a/ia1 ¢ IOMOIIIBIO LENbIX 1 poOHO- 1
paIMOHAaTIBHBIX YPABHEHHIA
MHorouseH ot oaHOM nepemeHHou. CloxeHue u
14 YMHO>KEHHE MHOTOWJICHOB. JleJIeHne MHOrO4JIeHa Ha 1
MHOTOUJIEH «yTroJIKOM» («cTonbukomy»). Teopema besy
Meton HeomnpenenéHubx kodhdunrentos, cxema ['opHepa.
15 Pa3noxxeHre MHOTOUJIEHA IO CTETIEHSIM JTMHEHHOTO 1

JIBY4JIEHA




Kopau MHOTOYNIEHA ¢ 1ienbIMu KodddumenTamu. Teopema

16 Buera a1 MHOTOUsIEHA cTEneHH N

17 YpaBHEHHUS BBICIIUX CTEIICHEH

18 MaTtpulibl: OCHOBHBIE TOHSTHS, TUIIBI MATPULI, OTIEPALIHH
HaJl MaTpUIIaMHU

19 Onpexnenurens MaTpUIbl. MaTpHUIlbl BTOPOTO MOPSIKA.
Matpuiibl TpeThero nopsijaka

20 Brruucnenue onpeaenureneir MaTpHUILbI

21 Pemenue cucrem JIMHENHBIX YPABHEHUI 110 MPABUITY
Kpamepa.

99 Pemenue cuctem IMHEHHBIX YpaBHEHUI METO0M
UcKIIIO4YeHHs (MeTooM ['aycca)

23 Pemenne cucreM JTMHENHBIX YPAaBHEHUM C TIOMOLIBIO
MaTpHII
KonTpoabHnasi padora Ne 1 mo teme ""MHoxecTBO

24 AeHCTBUTENbHBIX YHced. MHorowiensl. PanuonajabHblie
YPaBHeHHs U HepaBeHCTBA. CHcTeMbl JTHHEHHBIX
ypaBHeHuii"
OyHK1UA, crocoObl 3ananus Gyuakuu. O61acTh

25 ompeaeNeHus] 1 MHOXKeCTBO 3HadeHui Gpynkuuu. Hymmn
(G yHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA
UYérnble u Heu€THbIe QyHKIMU. [lepuoanueckue GyHKITUH.

26 [TpomexyTKr MOHOTOHHOCTH. MakCUMyM ¥ MUHHMYM
byHKIIUU

7 Haubonbiiee u HanMeHblliee 3HaUeHNE (QYHKITUH.
OrpaHnueHHOCTh (QYYHKIIHI Ha TPOMEXKYTKE

28 [Tonsitre 06 obpaTHOM (yHkIMU. CBOMCTBAa B3aUMHO
obparnbix pynkuuit. Kommosunus GpyHkumit
Jluneitnasi, kBagpaTHU4Has U ApoOHO-TUHEHHAS PYHKIIUH.

29 [Toctpoenue rpadukoB QyHKIUN C TOMOIIBIO
AIIEMEHTAPHBIX MPEoOPa30BAHUIA

30 [TocTpoenne rpaduKkoB PyHKIIHHA, COEPKALIIX MOTYIb

31 CrenenHast GyHKIIHS C HATypaJIbHBIM IOKa3aTeneM, eé
CBOMCTBA U TpaduK

32 Crenens ¢ 1eabpIM ITOKazaTeneM U e€ cpoiictsa. Popmyna
6unoma Herorona

33 Crenernast GyHKIIUS C LIETBIM IMOKa3aTeIeM, €€ CBOMCTBA U




rpadux

[Toctpoenue rpaduka creneHHOM QYHKIINHU, coAepKaIen

34 1
MOAYJIb

35 [TonsiTre KOpHS N-if cTerneHn. ApudMeTHIeCKUil KOpeHb N-i 1
CTENEHU

36 CBoiicTBa apu(hMETHUECKOr0 KOPHS HATYPAIbHOH CTEICHU 1

37 [IpumeHeHne CBOMCTB KOPHS HATYPaJIbHOM CTEIIEHU JJISI 1
BBIYMCIICHHS 3HAYEHUI BBIPAKEHUU

38 [TpeoOpa3oBanue BBIpAKEHUN, COACPIKAIINX KOPHH 1
HaTypaJIbHOM CTENEHU

39 [Ipocreiimue nppamoHaaIbHble ypaBHEHUS 1

40 PaBHOCHIIBHBIE IEPEXOBI B PEIIEHUH UPPALMOHAIBHBIX 1
YpaBHEHUI

41 Mertoas! peleHns] UppaluOHAIBHBIX YPAaBHEHHUU 1

42 Pemenne nppanvoHanbHbIX YPaBHEHUH, COIEPKAILIHUX 1
MOAYJIb

43 Pemenne nppanvoHanbHbIX YPaBHEHUM, COIEPKAIINX 1
rnapameTp

44 Pemenne nppanroHalIbHBIX ypaBHEHUN 1

45 [IpuMeHeHne NPpalMOHATIBHBIX YPAaBHEHUH JIUISl PEIICHHUS 1
pa3IMyYHBIX 33]a4

16 [IpeoOpa3oBanre uppaMoOHAIbHBIX BhIpaXXeHUN. Pemienue 1
HMPPALMOHATIbHBIX YPABHEHUN

47 @yHKIUA KOpHS N-11 CTENEHH, €€ CBOMCTBA 1

48 I'paduk GyHkumuu KOpHs N-i cTeneHu Kak 0OpaTHON 1
(GYHKIIMY CTETIEHU C HaTypaJbHbIM MTOKA3aTeleM
Kourpoabnasi padora Ne 2 o teme " CreneHnas

49 Hxknus. CeoiicTBa ¥ rpaduk KOpHS N-ii cTeNneHu. 1

y

HppanuonajibHbie ypaBHeHus'"

50 CreneHs ¢ palMmoHaJIbHBIM [TOKA3aTENEM U €€ CBOHCTBA 1

51 ITpeoOpa3oBanue BBIpAXKEHUN, COAEPIKAIINX CTENEHU C 1
paloHaIbHBIM ITOKa3aTelIeM

52 [TokazaTenpHas pyHKIMS, €€ CBOWCTBA U rpaduk 1

53 HccnenoBanue CBOMCTB MOKa3aTeIbHON (DYHKIIMH B 1
3aBHCHUMOCTH OT OCHOBAHUS U apryMeHTa

54 [Ipocreiimme nmoka3aTenbHbIC YpaBHEHUS 1




95 MeTo1bl pellieHus] NOKa3aTENbHbIX YPaBHEHUN 1

56 Pemrenne nokasaTenbHbIX YpaBHEHUH, COAEPIKALLNX 3HAK 1
MOJTYJIs

57 Pemienune nokasartesbHbIX YpaBHEHH, coaepKaIIX 1
CTENEHHU C Pa3HbIM OCHOBAaHUEM

58 Pemrenne nokasarenbHbIX ypaBHEHUN 1

59 [IpumeHeHne CBOMCTB U fpa(bm(a noKazareiabHol QyHKIIH 1
IIPU PELIEHUN YpaBHEHUIN

60 [Tpocreiinme nokas3arenbHbIe HEPABEHCTBA 1

61 Pemenne nmpocTenmmx noka3areabHbIX HEPABEHCTB 1

62 [Tonsitre norapudma. JlecITHUHBIN U HATYPATBHBIHA 1
norapudm. Yucio e

63 Brruucnenue 3naueHus gorapudpma 1

64 CgoiictBa norapudma. [Ipumenenue cBoicTB norapupma 1
JUISL BBIYMCIICHUS 3HAYCHUST BBIPKEHHSI

65 [IpeoOpazoBanue BhIpaXKEHUM, COIEPKAIIMX JTOTapU(MBbI 1

66 [IpeoOpazoBanue 10rapuPMUICCKUX BBIPAKECHUN 1

67 Jlorapudpmuueckas pyHKLus, €€ CBOWCTBA U TpauK 1

68 HccnenoBanue cBOMCTB orapudMuyeckoit GyHKINU B 1
3aBHCHMOCTH OT OCHOBAHUS M apryMeHTa

69 [Ipocreiimme norapudmMudeckre ypaBHEHHS 1

70 [Ipumenenue cBOMCTB U rpaduka JorapupmMuiecKon 1
(YHKIMU TpU pEIEeHUU YpaBHEHU

71 MeTtobl penieHus gorapuMUIEcKuX ypaBHEHUH 1

72 Pemenue norapugmuueckux ypaBHEHHUI 1

73 Pemenue norapugmMuueckux ypaBHEHHH, coepKaluX 3HaK 1
MOJTYJIS

74 PaBHOCI/IJ'II:HLIe NEepeXobl B PEIICHUH JTOTapH(PMUUECKIX 1
ypaBHEHHH

75 Pemenue norapudgmuueckux ypaBHEHHH, coepKaiux 1
NEPEMEHHYIO B OCHOBaHUH Jiorapugpma

76 Pemennie KOMOMHUPOBAHHBIX YpaBHEHHH, COIEpPIKALIUX 1
norapupm

77 [Tpocreiimme norapudmuyeckre HepaBEeHCTBA 1

78 Pemenue npoctedmux jgorapuMuIecKiux HEpaBeHCTB 1

79 KonTtpouabnas padora Ne 3 mo teme ""[lokasarenbHas 1




¢dynkuus. IlokazareabHbIe ypaBHEHHUS.
Jlorapudpmuueckas pynkuus. Jlorapupmuueckue
ypaBHeHus'"

Tpuronomerpuueckas OKpyHOCTb. Paanannast mepa yria.

80
VYron noBoporta. Jlyra okpyKHOCTU
KoopaunaTsl TOYEK B TPUTOHOMETPUUYECKON OKPYKHOCTH.

81 3HaKMU CUHYCa, KOCUHYCA, TAHT€HCA U KOTAaHTeHCca 10
YEeTBEPTSIM TPUTOHOMETPUUYECKON OKPYKHOCTHU

82 [TonsiTHe cuHyca U KOCUHYCa, TAHTEHCA U KOTaHTeHCa
YKCJIOBOrO apryMeHTa

83 @DopMyIIbl, CBA3BIBAIOIIUE CHHYC, KOCUHYC, TAHT€HC U
KOTaHT€HC MPOTHBOMOJIOKHBIX YHCIOBBIX apIyMEHTOB
®dopmyinbl puBeaeHus. [IpeodpazoBanue

84 TPUTOHOMETPUYECKHUX BBIPAKEHUI ¢ TOMOIIbIO (OpMYyIT
MIPUBECHUS

85 CuHyc, KOCUHYC, TAHT'€HC CYMMBbI M Pa3HOCTH apryMEHTOB

86 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH C
MTOMOIIBIO (HOPMYII CYMMBI U Pa3HOCTH apryMEHTOB

87 @®opmyIibl JBOWHOTO, TPOMHOTO U OJIOBUHHOTO apryMEHTa
ITpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUI €

88 MTOMOIIBIO (POPMYIT ABOWHOTO, TPOHHOTO U TIOJIOBHHHOTO
apryMeHTa

89 ®opmyIbl TpeoOpa3oBaHUs CyMMbI U pa3HOCTH
TPUTOHOMETPUUYECKUX (DYHKLUH B IPOU3BEICHHE
[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAXKEHUH 13

90 CYMMBI ¥ pa3HOCTH TPUTOHOMETPUUECKUX (DYHKIIHIA B
IIPOU3BENCHUE

91 ®opmyiel TpeoOpa3zoBaHus TPOU3BEACHUS
TPUTOHOMETPHUYECKUX (DYHKIIUH B CYMMY

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH 13
MIPOU3BECHUS] TPUTOHOMETPUUECKUX (PYHKIUI B CyMMY

93 ApPKCHHYC, apKKOCHHYC, apKTaHT€HC, aDKKOTAHT€HC
YHCIIOBOTO apryMeHTa

94 TpuronomeTpuueckre ypaBHeHHs Buia Sin X = a, COS X = a u
WX pelIeHUs

95 Tpuronomerpuyeckue ypaBHeHus Buma tg X = a, ctgx=awu

UX pELICHUs




Pemienue TpuroHOMETpUYECKUX YPABHEHUN C

% UCIOJIb30BAHUEM TPUTOHOMETPUUYECKUX (HOpMYIT .

97 Perienue TpUroHOMETpUUECKUX YPaBHEHUH METOAOM 1
pas3oKeHUs] HA MHOKHUTEIH

98 Pemenue TPUTOHOMETPHIECKHX YPaBHEHUHN METOJIOM 1
3aMeHbl IEPEMEHHO

99 O,Z[HO[?'OI[HI)IC TPUTOHOMETPUUYECKHE YpaBHEHUS IEPBOil U 1
BTOPOW CTETIEHU

100 MeTo O1ICHKH JIEBOW U PaBOM yacTeu 1
TPUTOHOMETPUUYECKOTO YPaBHEHUS

101 VYHuBepcabHasi TPUTOHOMETPHYECKast MOZICTAHOBKA NPH 1
peLIeHUH TPUTOHOMETPUYECKUX YPaBHEHUI

102 Perienue TpUroHOMETpUUECKUX YPaBHEHUH, COAEPIKAILIUX 1
3HAK MOJTYJIS

103 | Pemienue pa3in4HBIX TPUTOHOMETPUIECKUX YPaBHEHUI 1
KonTpoabHasi padora Ne 4 nmo teme

104 | "TpuroHomMerpH4ecKHe BbIPAMKEHHS U 1
TPUTOHOMETPHYeCKHEe ypaBHeHUs "
[Tonsitue HenpepbiBHOW (yHKIIMU. HenpepbIBHOCTD

105 | HekoTophbIX 3neMeHTapHbIX QyHKIMI. HenpepbiBHbIE 1
(YHKIIMHU U UX CBOWCTBA

106 | IlonsiTHe HEmpepbIBHOCTH (DYHKIIMH B TOUKE. 1

107 [TonsaTue HenmpepbIBHOCTH QYHKIIMH B Touke. CBOMCTBA 1
(GyHKIINHU, HETTPEPBIBHOM B TOUKE

108 Touka pa3pbiBa. ACUMIOTOTHI IpapUKOB PYHKIIMA: 1
BEPTUKAJIbHBIE, TOPU30HTAIbHBIE, HAKIIOHHBIE

109 | CaoiicTBa pyHKIMH, HENIPEPHIBHBIX HA OTPE3KE 1

110 | MeroJ MHTEPBAJIOB Ul HEMPEPHIBHBIX (DYHKIMHA 1

111 | PemieHue HEpaBEHCTB METOJIOM MHTEPBAJIOB 1

112 [IpumeHeHne CBOMCTB HENPEPHIBHBIX (QYHKIIUH JIJIs 1
peleHus 3a1a4

113 [Tousatue npousBoaHoil. [Ipon3BoiHAs U HEMPEPHIBHOCTD 1
(GYHKIIUHU B TOUKE

114 = ®usnyeckuii 1 TeOMETPUIESCKUI CMBICIIBI IIPOU3BOTHON 1

115 | IIpousBomHBIC dTIEMEHTAPHBIX (YHKIIHIA 1

116 | IIpomsBogHasi CyMMBI U Pa3HOCTH (HYHKIIHA 1




117 | IlpowusBojHasi MPOU3BEICHUS U YACTHOTO (PYHKITHIA 1
118 | IlpousBojHast KOMIO3HLIMHU QYHKIIUH (CIOKHBIX (YHKITHIT) 1
119 | IlpowusBoanast 0OpaTHOI HyHKIHUN 1
120 Bropas HpOI/ILiBOI[HaSI. Cbmnvqecxnﬁ Y T€OMETPUYECKUI 1
CMBICJI BTOPOH ITPOU3BOTHOU
121 | KacarenbHas kK Tpaduky GyHKIIMU. Y paBHEHUE KacaTeIbHON 1
199 Pemenvie pa3audHbIX 33729 C TTIOMOIIBIO TIOHSATHUS 1
MIPOU3BOIHOM (pyHKIIMK
123  KourpouabHas padora Ne 5 mo teme "IlpousBoanas' 1
[TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS
124 nocnenoBarenbHOCTEH. MOHOTOHHBIC U OTPAHHYCHHBIC 1
MOCIIEI0BATEIHLHOCTH
195 Apudbmernueckas nporpeccus. Microns30BaHne Iporpeccuu 1
JUTSL PEIIeHUs] PeaTbHBIX 3a7a4d IPUKIIATHOTO XapaKTepa
196 I'eomeTpuueckast mporpeccusi. Mcrmonp3oBaHUe MPOrpeccun 1
JUIS pellieHus] peabHBIX 3a7au IPUKIIATHOTO XapaKTepa
beckoHeyHO yObIBaroIIasi reOMEeTPUIECKast IPOTPECCHs.
127 | Cymma OGeckoHEYHO yObIBaIOIIEH reoMeTpHUUECcKOM 1
MIPOTPECCUu
128 JIMHEWHBIN U 3KCITOHEHIMaNbHBIN pocT. Hucno e. opmyia 1
CJIOKHBIX MPOILIEHTOB
129 Pemmennie TekCTOBBIX 33724 ¢ PUHAHCOBBIM H 1
YKOHOMHYECKUM COJIEPIKAHUEM
130 JIenyKTUBHBIN U UHAYKTUBHBIN METO/IbI PACCYKICHHI. 1
[IpumeHeHne MeTo1a MAaTeMAaTUYECKON UHTYKITUU
131 IloBTopenue, 0600IICHNE U cUCTeMaTH3allvsl 3HAHUN 1
132  HroroBasi KOHTpOJIbHAsI padoTa 1
133 'I'—IOBTopeHI/Ie, 0000meHwne, CHCTeMaTH3aLHA 3HAHUH 1O TeMe 1
[IpeoOpazoBaHue BbIpaKeHUI"
134 }:IOBTopeHHe, 0000111eHIe, CUCTEMATH3AIUS 3HAHUH 110 TeMe 1
YpaBHenus"
135 'I'—IOBTopeHI/Ie, 00001IeHre, CUCTEMAaTH3aIHs 3HAHUH 110 TeMe 1
OyHkun"
136 {IOBTopeHHe, 000011IeHHEe, CUCTEMATH3aLIMs 3HAHUI 10 TEME 1
[IpousBognas"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI 10 KJIACC

rf;(())l:sepﬂeMoro IIpoBepsieMble IpeAMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOI 00pa3oBaTeJLHOM
- MPOrpaMMBbI CpeHero oouero 0opa3oBaHusi

1 Uwcrna v BEIYHACICHHS

11 OmepupoBaTh TOHATHSAMHU: pAIMOHAIFHOE | JCHCTBUTENIBHOE UHCIO, OOBIKHOBEHHAs U
JecaTudHas poOb, MPOLEHTHI

1.2 BeImonHATh apudMeTHyeckue onepat ¢ paiioHATBHBIMU U ICHCTBUTEIILHBIMA YHCIAMHU

13 BeimonsaTs nmpubiamxEHHbIE BBIHCIICHNS, HCTIONB3Ysl NIPABHIIA OKPYIVICHNS, CNaTh NPUKHAKY 1
OLICHKY Pe3yJIbTaTa BBIYUCICHUI
OmepupoBaTh MNOHATHSMH: CTENEHb C IIEIBIM IIOKa3aTesieM, CTaHIapTHas QopMma 3aluch

14 JCHCTBUTEIBHOIO YHCIa, KOPEHb HATypaJllbHOW CTENEHM; WCIONb30BaTh MOIXOAALIYIO (opMy
3aNMCH JeWCTBUTEIBHBIX YHCEN JUISl PEIICHNUS MPAKTHYESCKUX 3a/1a9 M MPEICTABICHHS TAHHBIX

15 OmnepupoBaTh MOHATUSMH: CHHYC, KOCHHYC U TAHT'€HC POU3BOJILHOTO YIJIa; UCIIOIb30BATh 3AIHCh
MPOU3BOJILHOTO YIJIa Yepe3 00paTHble TPUTOHOMETpHYECKUE (QYHKITHN

2 YpaBHEHHS 1 HEPABEHCTBA

21 OnepupoBaTh TOHATHSIMHU: TOXIECTBO, YpaBHCHHE, HEPAaBEHCTBO, IIEJ0OE, pPAalMOHANBHOE,
UppAOHATBHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHYECKOE YPaBHEHHUE

29 BeimonsATs peoOpa3oBaHus TPUTOHOMETPHYECKUX BBIPAKEHHH M peIiaTh TPUTOHOMETPHUUESCKHE
ypaBHEHHS

93 BeImonHATh MpeoOpa3oBaHusl EbIX, pAlUOHATIBHBIX U MppaLHOHAITBHBIX BBIpKCHHUI U peraTh
OCHOBHBI€ THIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPAIMOHATIBHBIX YPAaBHEHUH U HEPABEHCTB

24 [TpumeHATH ypaBHEHHS M HEpaBEHCTBA U DPEHICHWsS MaTeMaTHYeCKHX 3agad M 3agad 3
pa3NUYHBIX 00JacTell HAYKH U peallbHON JKU3HU
MogenupoBarh peaibHbIE CHUTyallMd Ha S3bIKE aiureOpbl, COCTAaBIISATh BBIPAKEHUS, YpPaBHEHHUS,

2.5 HEpaBEeHCTBa MO YCJIOBUIO 3aJayud, HMCCIEN0BaTh MOCTPOCHHBIE MOJIEIN C HCHOJIb30BAHUEM
amnmapara anreOpsl

3 OyHknuu U rpaduku

31 OmepupoBaTh MOHATHAMH: (YHKIHS, CHOCOOBI 3aaHus (YHKIHH, OONacTb ONpeAeNeHHs |
MHO’KECTBO 3HaueHUH (PYyHKIUH, Tpaduk GyHKIINH, B3aMHO 00paTHbIEe (yHKIIHH

39 OriepupoBaTh TOHATUSAMHU: YETHOCTH W HEUETHOCTh (YHKIMH, HYITH (QYHKIHH, TPOMEKYTKH
3HaKOMOCTOSIHCTBA

3.3 Hcnons3oBaTh rpaduky GpyHKIHI 1715 pelIeHns] ypaBHEHHI

34 Ctpoutb ¥ 4uTaTh rpadUKH JIMHEWHON (QYHKINH, KBaJPATHIHON (QYHKIIMHU, CTENECHHON (QyHKIINH C
LEJIBIM TIOKa3aTeNleM
Hcronb3oBath rpaduky GYHKIHMN JUIS UCCIEAOBAHUS MPOLIECCOB U 3aBHCHMMOCTEW TPH PEIICHUN

35 3aja4d U3 JPYTHX Y4eOHBIX MPEJMETOB U peallbHOW JKWU3HU, BBIpAXKaTh QOpPMYJIaMH 3aBUCHMOCTH
MEK1y BEIMYNHAMU

4 Hauana mareMaTnueckoro aHajausa

41 OnepupoBaTh MOHSATHSIMH:  IIOCIIEJOBATENBHOCTh, apuMeThdyeckas H  TeoMeTpUYecKas
porpeccuu

42 OmnepupoBaTh TOHATHAMU: OECKOHEYHO YOBIBAaIOIIas TeOMETpHYecKas IpOrpeccusi, CyMma
0ECKOHEYHO YOBIBAIOIIECH reOMETPUYECKOI MPOrpeccuu

4.3 3aaBaTh NOCIEAOBATEILHOCTH PA3IMYHBIMHU CIIOCOOAMHU

44 Hcnons3oBaTh CBOMCTBA MOCIEAOBATEIBHOCTEN M IPOrPECCHM JUIsl PELIEHUs] peajbHBIX 3a]1ad
MPUKJIAHOTO XapakTepa

5 MHoOKecTBa U JIOTHKA

51 OmnepupoBaTh NOHATUSIMH: MHOKECTBO, ONIEpaLlMK HaJl MHOKECTBAMHU

59 Hcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIM ammapaT Ui ONKMCaHHWs peallbHBIX MPOIECCOB U
SIBICHUH, ITPH PELICHUH 3a]a4 U3 IPYTruX y4eOHBIX MPEIMETOB

5.3 OmnepupoBaTh MOHATUSIMH: OTIPEJIEJIEHHE, TEOpEMa, CIIEICTBHE, 10Ka3aTeIbCTBO




INPOBEPAEMBIE 3JIEMEHTBI COOEPKAHUSA 10 KJIACC

Kon IIpoBepsieMblii 371eMeHT coepKaHHUs
1 Umcna ¥ BEIYUCIICHUS
Pamonaneaeie yncna. OOBIKHOBEHHBIE M JECATHYHBIC IPOOU, MPOLEHTHI, OECKOHEYHBIE MEPHOANYECKUE
11 npoOu. ApudmMerruecKkue omnepannuy ¢ panroHaIbHBIMU YHCIaMH, TPeoOpa3oBaHMs YHCIOBBIX BBIPAYKCHHH.
[Ipumenenne npoOeil W MPOIEHTOB JJIA PEIICHHS NMPHUKIAIHBIX 3a7ad W3 Pa3IMIHBIX OTpacicil 3HaHWU U
peaIbHOM KU3HU
HeiictBurenpHble umcna. PanuoHanmpHBIE W HppalHOHANBHBIE 4YHCHAa. ApupMeTHYecKne OIepanund ¢
1.2 JNEeHCTBUTEIbHBIMUA uHchaaMy. [IpuOnvmkEéHHbIE BBIYKMCICHUS, NMpPaBWIa OKPYTJICHUS, NPUKUAKA U OLCHKA
pe3ysipTaTa BBIYMCICHUH
Crenenp ¢ menbiM mokaszareneM. CraHaapTHas ¢opMma 3amucd JIeHCTBUTENBHOTO yucia. Mcmonmb3oBaHue
1.3 noaxoxadauiel GopMbl 3aIMCH AEHCTBUTENBHBIX YMCENT Ul PELICHUS NPAaKTHUSCKHUX 3a1ad U IPEeACTaBICHU
JAHHBIX
14 Apudmernyeckuii KOpeHb HATYpaJIbHOW CTemeHu. J[eHCTBUS ¢ apupMETHIECKUMHU KOPHSMH HATypaabHOU
CTENEeHU
15 CuHyCc, KOCHMHYC W TaHI'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC, ApKTaHI€HC 4YHCIOBOIO
aprymeHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 ToknecTBa U TOXIECTBEHHbBIE TIPe0Opa3oBaHuUs
2.2 [IpeoOpazoBanue TPUTOHOMETPUIECKUX BhIpakeHHH. OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYITBI
2.3 YpaBHeHUE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellieHne HepaBEeHCTBA. MeTo HHTEpBaJIOB
24 Pemenwe 1enbix U IpoOHO-pallMOHATBHBIX YPaBHEHUH 1 HEPABEHCTB
2.5 Pemenne nppaiiioHanbHBIX YpaBHEHHH U HEPABEHCTB
2.6 Pemenne TpUroHOMETPHUUECKUX YpaBHEHUI
27 [Ipumenenue ypai;HeHHﬁ Y HEPaBEHCTB K PEHICHUIO MaTEeMaTHYEeCKUX 3aa4 U 3a/1a4 U3 Pa3IniHbIX 00IacTei
HAYK{ U peaJibHOM KU3HU
3 OyHkuu U rpaduku
3.1 Oynknus, criocoOwl 3aanus yakuuu. ['paduk Gyskimu. Bzaumuo oOpatHbie QyHKITUH
39 O6nacte onpeneneHus 1 MHOXKecTBO 3HaueHn ¢yHkuun. Hymn ¢yskiun. [IpoMeKyTkr 3HAKOTIOCTOsHCTBA.
UétHble n HedETHBIC (HYHKINH
33 CTeneHHag (GyHKIHMS ¢ HaTypallbHBIM M IIeJbIM ToKazaTeneM. E€ cBolicTBa u rpaduk. ColicTBa u rpadux
KOpHSL N-0i1 cTeneHu
3.4 Tpuronomerpuueckasi OKpy>KHOCTb, OIIpeeSICHHE TPUTOHOMETPUYECKUX (DYHKIMH YUCIIOBOTO apryMeHTa
4 Hauana mareMaTnueckoro aHaiau3a
41 [TocneaoBaTenbHOCTH, CIIOCOOBI 3aJaHUs ITOCIIE0BATENbHOCTEN. MOHOTOHHBIE TIOCIIEI0BATEILHOCTH
Apudmerryeckas U reomerpudeckas nporpeccud. beckoHeyHo yObIBaromiasi TeOMETpUYecKas MpOrpeccusl.
4.2 CymMa OecKkOHEYHO YyObIBamoIIeH reoMeTpuyeckoil mporpeccun. Popmynia CIOXKHBIX POLEHTOB.
Vcnionb30BaHMe NpOrpeccuy sl pelleHus pealibHBIX 3a7a4 MPUKIAAHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHokecTBO, oOmnepanuy Haj MHoOKecTBamu. Jlmarpammel Oiinepa — Benna. IlpumeHeHHMe TeopeTnko-
5.1 MHOXECTBEHHOTO ammapara JJIsl ONKMCaHNs PeaibHbIX MIPOLECCOB U SIBICHUMH, IPU PEIICHUHU 3a/1a4 U3 APYTHX
y4eOHBIX MPEAMETOB
5.2 Ompenenenue, Teopema, CISACTBUE, T0Ka3aTeIbCTBO




MNPOBEPAEMBIE HA ET'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBbI CPEJTHEI'O

OBIIEI'O OBPA3OBAHUSA
Kon .
HpoBepsieMoro IIpoBepsieMbie TPeOOBAHUS K MPEIMETHBIM Pe3yJbTATAM 0CBOECHHS OCHOBHOM
o0pa3oBare ol mporpa cpeaHero oouiero oopa3osa
TpeGoBamHs pa3zoBaTe/IbHOI MPOrpaMMbl CpeaHer mier pazoBaHus

Bnagenne MeromamMu TOKa3aTeNbCTB, AlTOPUTMAaMU PEUICHHS 3a1ad; yMeHHe (opMynupoBath U
OTEepPHUPOBATh TOHITUSMH: ONpECICHUE, aKCHOMa, TeopeMa, CICICTBHE, CBOWCTBO, NPHU3HAK,
JIOKa3aTeNIbCTBO, PABHOCWIIBHBIC (DOPMYITHPOBKH, MNPHUMEHSATh UX; YMEHUE (OPMYIHPOBATH
o0paTHOE ® TPOTHUBOIOJIOKHOE YTBEPXKACHUE, TMPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI,
UCIIOJIb30BaTh METOJ MaTEeMaTUYeCKONW WHAYKIIMU; MPOBOAMTH JTOKA3aTEIILHBIC PACCYKICHHUS TPU
pellicHHH 3ala4, OICHWBATh JIOTMYECKYH) MPaBWIIBHOCTh PACCYXKICHUWI, yMEHHE OIEpUpOBaTh
MOHATUSMHU: MHOXXECTBO, MOJMHOXKECTBO, OINEPAllMU HaJ MHOXKECTBAMH, YMEHHUE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBECHHBIN ammapar JUisi ONMUCAHUS PEAbHBIX MPOIECCOB M SBJICHUW W TNpU
pEIlICHUH 3aJ1a4, B TOM YHMCIIE M3 APYTMX YYCOHBIX MPEIMETOB; YMEHUE OTNIEPUPOBATH MOHSATHIMU:
rpad, cBs3HBIN Tpad, nepeBo, MHUKI, Tpad Ha MIIOCKOCTH, YMEHHE 3a7aBaTh M OMUCHIBATH Tpadbl
pa3IMYHBIMU CIIOCO0AaMU; UCTIONIB30BATh Tpadbl MPH PEIICHUH 33144

YMeHue omnepupoBaTh MOHATUSAMHU: HATypaJbHOE YHCIO, LEJI0€ YHUCIO, CTENEHb C ILEIbIM
MoKa3aTesieM, KOpEeHb HaTypaJlbHOM CTENEeHH, CTENEHb C pallMOHAJIbHBIM MOKa3aTeNeM, CTEIEHb C
JEHCTBUTEIbHBIM IIOKA3aTeNeM, JIorapupM YHcia, CHHYC, KOCHHYC W TAaHI'€HC HPOU3BOJILHOTO
4UCIa, OCTAaTOK [0 MOXYJI0, pAalMOHAJIbHOE 4YHCIIO, HPpalMOHAIbHOE 4YHCIO, MHOXKECTBA
HaTypaJIbHbIX, HCIIbIX, pallUOHAJIbHBIX, Ile/iCTBHTCJII:HI:IX YUCCII; YMCHHUEC UCIIOJIB30BATh NPU3HAKH
JEeNMMOCTH, HAaUMEHBIINK OOIMH NenuTenh U HauMeHbllee o0lee KpaTHoe, aroput™ EBxnnaa
IpY PeIICHUH 3a/1a4; 3HAKOMCTBO C Pa3InYHbIMU ITO3UIIMOHHBIMU CUCTEMAaMH CUUCIICHHS, YMCHHE
BBITIOJTHSATH BEIYUCIICHHE 3HAUCHHH U MPeoOpa30BaHusl BEIPAKEHUI CO CTENICHSIMU U JIoTapuhMaMH,
npeoOpa3oBaHus JIpPOOHO-PAIlMOHANLHBIX  BBIDOKEHHWH; YMEHHE OIEPHPOBATh MOHATHIMU:
NOCJIE0BATENBbHOCTD, apu(METHUECKasi MPOrpeccusi, FTeOMETpUUEcKasl Mporpeccusi, 6€CKOHEUHO
yOBbIBaroIasi reOMeTpruuecKas IPOrpeccHs; yMeHHe 3aJaBaTh IOCIEI0BATEIbHOCTH, B TOM YHCIIE C
MOMOIIBIO PEKYPPEHTHBIX (QOPMYJ; YMEHHE OINEpUpOBaTh MOHITHUSMH: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCTa, MOLYJIb M apryMEHT KOMIUIEKCHOTO 4ucia, GopMa 3amucu
KOMIUIEKCHBIX 4Hcel (IeOMETpHYecKas, TPUTOHOMETpHUYecKass M anredpauyeckas); YMeEThb
IIPOU3BOJUTH apI/I(i)MeTI/I‘IeCKI/Ie ILCI\/'ICTBI/ISI C KOMIUICKCHBIMU 4YHCJIaMH; IIPUBOAWUTL IIPUMEPHI
HCIIOJIb30BAaHUSI KOMIUIEKCHBIX UYMCEJ; OMNEpUPOBATh MOHATUSAMHU: Marpuma 2x2 u  3x3,
OIpelIeNINTENb MATPHULIBl, TEOMETPHUYCCKHM CMBICI ONPEAETUTENS

YMeHue oneprpoBaTh NOHATUAMU: pallMOHAIbHbIE, HPPALlMOHAIBHBIE, TOKA3aTEIBHbIE, CTETICHHEIE,
norapumMuieckre, TPUTOHOMETPHUECKHE YypaBHEHWS M HEPAaBEHCTBA, WX CHCTEMBI; yMEHHE
OTIepPUPOBATH MOHATUSIMH: TOXKIECTBO, TOXKJECTBEHHOE MPpeodpa3zoBaHue, ypaBHEHUE, HEPABEHCTBO,
cUCTEeMa YpaBHEHHH M HEPaBEHCTB, PABHOCWIBHOCTh YPaBHEHHUM, HEPABEHCTB M CHCTEM; YMEHHE
pelmiatb ypaBHEHMs, HEPaBEHCTBA W CHCTEMBl C IIOMOILBIO Pa3IMYHBIX NPUEMOB; pelarhb
ypaBHEHUS, HEPABEHCTBA M CHUCTEMBI C IapamMeTpoM; IMPHUMEHATh YpPaBHEHHUS, HEPaBEHCTBA, MX
CHCTEMBl JJIsl PEIICHHs MaTeMaTH4YeCKUX 3aJad M 3ajad M3 pa3IiiyHbIX o0jacTedl HayKu u
peanbHOM KU3HU

YMeHue onepupoBaTh HOHATHAMH: (yHKOMA, Y4€THOCTb (YHKLUWH, NEPUOAMYHOCTH (YHKLUH,
OTpaHWYEHHOCTh (DYHKIUHM, MOHOTOHHOCTH (YHKIMH, JKCTpeMyM (GYHKIHMH, HauOosbIee Hu
HavMeHbIllee 3HAYCHUsI (PYHKIUM Ha MPOMEXKYTKE, HelpephiBHAs (PYHKIHS, aCUMIITOTHI rpaduka
(GyHKIMHM, TIepBas W BTOpas NPOW3BOAHAS (YHKIMU, T€OMETPUYECKUH M (DU3MUECKUH CMBICT
NPOU3BOIHOM, TIepBOOOpa3Hasi, ONpeAeIEHHbIH HHTETPal; YMEHNE HAXOJUTh aCHMITOTHI rpaduka
(GYHKIIMKM, yMEHHE BBIYHMCISTH MPOU3BOJHBIC CYMMBI, TPOHM3BEJCHHS, YACTHOTO M KOMITO3HMIINU
GyHKIUI, HAXOAWTh YpaBHEHHE KacaTelNbHOW K rpaduky QYHKOUH, YMEHHE HaXOIHUTh
NPOU3BOJHBIE 3IEMEHTAPHBIX (YHKLHUI; YMEHHUE MCIOIB30BATh MPOU3BOAHYIO ISl CCIICAOBAHMS
GbyHKIUHE, HAXOAWTh HAWUOONBIIME W HAaWMEHbIIME 3Ha4YeHUs (QYHKIMHA; CTpOWTh TrpaduKu
MHOTOYJICHOB C MCIOJIb30BaHMEM arapaTa MaTeMaTuiecKoro aHaju3a; MPUMEHSTh TPOU3BOIHYIO
JUTSL HAXOXKJICHUS HAWITY4IIEero pelleHHUs B MPUKIIAJHBIX, B TOM YUCIIE COLUAIBHO-9KOHOMUYECKHX
1 QU3NUECKUX 3a/1a4ax; HAXOAUTH TUIOIAAN U 00BEMBI (GUTyp C IOMOLIBIO MHTETpasa; IPUBOJUTH
pUMEpPbl MAaTEMaTHIECKOTO MOJISITMPOBAHHS C MTOMOIIBI0 U depeHIMATbHBIX YpaBHEHUH

YMeHne oneprpoBath MOHATHIMU: rpaduk QyHKIMH, oOpaTHas QYHKIWS, KOMIIO3UIHS QYHKIUH,
nvHeHHas (yHKIUWs, KBajpaTHuHas (YHKIWS, pallMOHajbHas (QYHKIUS, CTENeHHas (QYHKIUS,
TpUrOHOMETpUUECKHEe (YHKIMH, OOpaTHbIE TPUTOHOMETpUYecKue (YyHKIMHU, IOKasaTeibHas H
norapudmudeckass (QyHKIMH; yMEHUE CTPOUTh TpaQUKH H3YYEeHHBIX (YHKIMH, BBITOIHITH
npeobpazoBaHus TpaguKoB (PYHKIUH, HUCIONL30BaTh TpaguKu sl H3YYCHHUS IPOIECCOB H
3aBHCUMOCTEH, IPU PELICHUH 3aJa4 U3 IPYTuX YUeOHBIX MPEIMETOB U 3a[a4 U3 PeaIbHON KU3HH;




BbIpaXaTh (OpMyJaMH 3aBHCHMOCTH MEXIY BEIMYMHAMH; HCIOIH30BATH CBOWCTBA U TpaUKU
GYHKIUE 1Sl pelieHus] YpaBHEHH, HEpaBeHCTB W 3ajad C Mapamerpamu; u300paxarh Ha
KOOPJIMHATHOM MIOCKOCTH MHOXECTBA PEIICHUN YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEeKCTOBBIE 3aJaull Pa3HbIX THUIOB (B TOM YMCIIC HA MPOLEHTHI, TOJU U YacTH, Ha
JOBWDKEHHE, pabOTy, CTOMMOCTh TOBapoB M YCIYyr, HAJOTH, 3aJa4d W3 OONacCTH yIpaBlCHHS
JUYHBIMA ¥ CEeMEWHBIMH (MHAHCAMH); COCTABISATh BBIPAXKECHHS, YPaBHEHWS, HEPABEHCTBA M HX
CHUCTeMBl 10 YCIIOBHIO 33/ladyd, WCCIIEOBaTh TIOJIY4YCHHOE pelIeHHe W  OIEHUBATh
NpaBIONOJO0OHOCTh PE3yJIbTATOB; YMEHHE MOJEIHPOBaTh peallbHble CHTyallid Ha S3BIKE
MaTeMaTHKH, COCTaBIATh BHIPAXCHHS, YPaBHEHHS, HEPABEHCTBA W WX CHCTEMBI IO YCJIOBHIO
3aa4y, WCCIIEOBaTh IIOCTPOCHHBIE MOJETM C HCIIONB30BAaHUEM  ammapara  ainreOpsl,
MHTEPIPETUPOBAThH NOTYUYEHHBIH pe3yapTaT

YMeHue omnepupoBaTh TMOHATHAMH: CpeaHee apuMETHYECKOe, MeauaHa, HauOoJbliee U
HAaUMCHBIIIEE 3HAYCHUS, pa3Max, TUCTICPCHUs, CTaHAAPTHOE OTKJIOHCHUE YUCIOBOTO Habopa; yMEHUE
W3BIIEKaTh, WHTEPIIPETHPOBATh HMH(OPMAINIO, TPEACTABICHHYI0 B TaOIMMIaX, Ha AUarpamMmax,
rpadukax, OTpaskaronIyr0 CBOWCTBA PEATbHBIX MIPOIECCOB U SIBIICHU; MPEACTABIATE HH(OPMAITUIO
C TOMOIIBI0 TAaONHMII M JUarpamMM; HUCCIEAOBaTh CTATUCTHUYCCKUE JaHHBIC, B TOM WYHCIE C
MpPUMEHEHHEM TpapuuecKuXx METOOB M DIIEKTPOHHBIX CPEICTB; TpaduuecKkd HCCIea0BaTh
COBMECTHBIE HAOIIOICHHSI C TTIOMOIIBIO TUarpaMM paccerBaHUs M IMHEHHON perpecCcuu

YMeHue omnepupoBaTh MOHATHSMHU: CIYYalHBIM ONBIT W CIlydaifHOe COOBITHE, BEPOSTHOCTH
CIIy4ailHOTO COOBITHS; YMEHUE BBIYUCIIATE BEPOATHOCTD C MCIIOIb30BAHUEM I'paueCKUX METOOB;
NPUMEHSATh (HOPMYIBI CIOKEHHUS W YMHOXEHHsS BEPOSTHOCTEH, (QOpMyny MOJTHON BEpOSTHOCTH,
dopmyny bepHynmn, koMOmHaTOpHBIE (DaKTBHI W (OPMYJIBI; OIEHWBATH BEPOSTHOCTH PEaTbHBIX
COOBITHIf; YMEHHE ONEPUPOBATh MOHATHAMMU: CIydaiiHasi BEJIMUMHA, paclpelesieHue BEPOSITHOCTEH,
MAaTCMAaTHYCCKOC OXUIAAHUC, OUCICPCUSA N CTAHAAPTHOC OTKJIIOHCHHC CJIy‘IaI\/'IHOI\/'I BCIINYHUHDBI,
GyHKUMM pacnpefeNieHdss W IUIOTHOCTH PAaBHOMEPHOTO, TIOKa3aTeNbHOIO W HOPMAIIbHOTO
pacrpeneneHuii; yMEHHE NCIONIb30BaTh CBOMCTBA U3YUCHHBIX paclpelesIeHUH Uil PELICHHUS 3a/1a1;
3HAKOMCTBO C IOHATHAMMU: 3aKOH 6OJII)HII/IX YHUCCJI, MCTOIbI BI)I60p0‘IHI>IX I/ICCHCI[OBaHI/II\/'I; YMCHUC
NPUBOJUTH TMPHUMEPHI TPOSBICHUS 3aKOHA OONBIIMX YHCENT B MPHUPOAHBIX M OOLICCTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBAThH MOHATHAMU: COUETAHUE, TIEPECTAHOBKA, YHCIIO COYETAaHUH, YUCIIO
nepecTaHoBOK; 0MHOM HploTOHA; yMEeHHE NPUMEHATh KOMOMHATOPHBIE (QaKThl U PACCYKICHUS IS
peuieHu 3aaa4; OCHUBATL BEPOATHOCTH PCAIbHBIX CO6I>ITI/II7B COCTaBJIATH BEPOATHOCTHYIO MOACIIb
Y MHTEpIPETHPOBATH MOJIyYCHHBIH PE3yJIbTaT

YMeHue omepupoBaTh MOHATHSAMM: TOYKa, MpsAMasi, MIOCKOCTb, IPOCTPAHCTBO, OTPE3OK, JyH,
BEJIMYMHA YIJIa, IVIOCKUH yrojl, IByrpaHHbII yroil, TpEXTPaHHBINA yroj, CKPELIUBAIOLINECS IPSMBIE,
MapauIeIbHOCTh U MEPIEeHANKYIIPHOCTh MPSAMBIX U IJIOCKOCTEH, Yron MeXAy MpsIMBIMH, Yroj
MeXy TPSAMOM U ITOCKOCTBIO, YTOJ MEXIY IUIOCKOCTSIMH, PACCTOSHHE OT TOYKH JI0 TIOCKOCTH,
paccTosHuEe MEXAY NPAMBIMU, PACCTOSHHE MEXIY IUIOCKOCTSAMH; YMEHHE HCIIOJIb30BaTh IIPH
pelIeHnn 3a/1a4 W3y4yeHHble (aKThl M TEOPEMbl IUIAHUMETPHUH; YMEHHE OLCHHMBATh pa3Mephl
00BEKTOB OKPY)KAIOLIETO MUPA; CTPOUTh MAaTEMATHUECKHE MOJIEIH C MOMOIIBIO T€OMETPHUECKUX
NOHSATHH U BEJIMYHH, PEIIATh CBA3aHHBIC C HUMH IPAKTHUECKHUE 3aJa4l
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YMeHne onepupoBaTh IMOHITHUSMH: IUIOIAAb (QUTYpBl, 00BEM (UTYyphl, MHOTOTpPaHHUK,
NPaBUIIbHBIA MHOTOIPaHHUK, CEYCHHE MHOTOTPaHHUKA, Ky0, apajulesienuie, Npu3Ma, IupaMmuia,
¢urypa v MOBEpXHOCTh BpallleHWs, UWIMHAP, KOHYC, wap, chepa, miomanb cdepsl, MIOMAAb
MOBEPXHOCTH TMHPAMUABI, TPU3MBI, KOHyca, LWIMHApPA, O00BEM Ky0a, MPSIMOYrOJBHOTO
napajulelenuneaa, NUpaMuAbl, TPU3MBI, IWIMHApA, KOHyca, IIapa, pa3BEPTKAa IMOBEPXHOCTH,
CEYeHHs1 KOHyca W LWIMHJpA, NMapajuIeIbHBIE OCH WIM OCHOBAaHHIO, CEYEHHE IIapa, IIOCKOCTH,
Kacaromasicsi cepsl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTHh CEYEHHWE MHOTOTpaHHHKa, N300paaTh
MHOTOTPaHHUKH, (PUTYpBl W TIOBEPXHOCTH BpAIICHHUS, WX CEYEHHs, B TOM YHUCIE C IOMOIIBIO
3JIEKTPOHHBIX CPEACTB; YMEHHE NMPUMEHSATH CBOWCTBA €OMETPHUYECKHX (UrYp, CaMOCTOATEIBHO
(bopMyIpoBaTh ONpe/ieeHUs N3ydaeMbIX (PUTYp, BBIIBHTATh FHIOTE3bI O CBOWCTBAX U MPU3HAKAX
reOMETPUUECKUX (HUTYp, 00OCHOBBIBATH WIIM ONPOBEPTaTh MX; YMEHUE MPOBOJIUTH KIIACCU(PUKAIIHIO
¢uryp no pa3iIMYHBIM IPU3HAKAM, BBIOJIHATh HEOOXOJMMBbIE JONOTHUTENLHBIE IOCTPOCHHS
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YMeHue omnepupoBaTh IOHATHSAMM: JABWKEHHE B NPOCTPAHCTBE, NapajUICNbHBI IEpPeHoc,
CUMMETpHUSl Ha IUIOCKOCTH M B NPOCTPAHCTBE, MOBOPOT, NpeoOpazoBaHue MOJ00Ms, MOIAOOHBIE
Gburypsl; yMeHHe pacro3HaBaTh paBHbIE U 1MOI00HBIE GUTYPHI, B TOM YHUCIIE B TIPUPOJIE, HCKYCCTBE,
apXUTEKType; HCIOJIb30BaTh T€OMETPUYECKHE OTHOIIEHWS TPW pElIeHHH 3a/1a4;, HaXOJIUTh
reOMETPUUYECKHE BEIWYMHBI (JJIMHA, YToJl, IUIomanb, 00BbEM) NMpH pElIeHHH 3aAad M3 JPYTrux
y4eOHBIX NPEAMETOB W M3 PEANbHOW XHU3HHM; YMEHHE BBIYHCIATH I'€OMETPUUYECKHE BEINYHMHBI
(mnwHA, yroi, Tomanb, OOBEM, TUIOMANb TOBEPXHOCTH), MCHOJB3Ys H3y4YCHHBbIE (HOPMYNBI H
METOJbI, B TOM YHCIIE: IUIOIAb MOBEPXHOCTH MUPAMHIIBI, IPU3MbI, KOHYCa, LHWIMHIPA, IJIOMIANb
cdepsl; 00bEM KyOa, IPSMOYTOJIIFHOTO Mapauleienuiiea, MUpaMUabl, TPU3MbI, HUIHNHAPA, KOHYCca,
nrapa; yMeHue HaX0JUTh OTHOIIeHHe 00BhEMOB TIOTI00HBIX QHTYD




YMeHue onepupoBaTh MOHATHUAMHU: MPSIMOYTOJIbHAS CHCTEMa KOOPAHMHAT, BEKTOP, KOOPIWHATHI
TOYKH, KOOPJAMHATHI BEKTOpa, CyMMa BEKTOPOB, NMPOM3BENCHHE BEKTOpa Ha YHCJIO, Pa3IOKEHHE

12 BEKTOpa 1o 0a3ucy, CKalsipHOE MPOHU3BEICHHE, BEKTOPHOE MTPOU3BEACHHUE, YIOJ MEXKy BEKTOPaMH;
YMEHHUE UCIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIM METOA IS PEIIEHUS] TEOMETPUUECKUX 3a/1ad U
3a[a4 APYruX y4eOHbIX IIPEIMETOB
YMmeHue BbIOMpaTh MNOOXOIMIIMH METOA M PEHICHUs 3afadyd;, IOHMMaHHE 3HAYUMOCTH

13 MaTeMaTHK{ B M3YYCHUH TPUPOJHBIX M OOIIECTBEHHBIX IIPOLECCOB W SIBJICHUN; YMCHHE

pacrno3dHaBaTtb IMPOABJIICHUC 3dKOHOB MATEMATUKU B HCKYCCTBC, YMCHHUC MNPUBOAUTH NPHUMCPLI

MaTeMaTUYECKUX OTKPBITUM POCCUIICKON 1 MHUPOBO MATEMAaTHUECKON HAYKU

HEPEYEHbB 3JIEMEHTOB COAEPKAHUSA, TIPOBEPSAEMBIX HA EI'D ITIO
MATEMATHUKE

Kona ITpoBepsieMblii 3J1eMEHT CO/IePsKAHUSA
1 Uricna ¥ BEIYHACICHUS
11 HatypanbHbie 1 nensle yncna. [Ipu3sHakyu AeIMMOCTHU LEJIbIX YHCEIl
12 Panmonansaeie dncina. OOBIKHOBEHHBIC W NECATHYHBIC APOOH, MPOIECHTHI, OCCKOHEYHBIE MEePHOTUICCKIE
IpooH
13 Apudmernueckuii KOpeHb HaTypalbHOU cTernieHd. [leficTBus ¢ apuMeTHIecKHMH KOPHSMH HaTypalbHOU
CTETICHH
14 Crenensb ¢ uenbIM nokaszaresneM. CTeneHp ¢ paluoHaIbHbIM MoKa3aresieM. CBOWCTBA CTEIEHU
15 CuHyCc, KOCHHYC W TaHICHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, ApKTAHI€HC YHCJIOBOTO
apryMeHTa
1.6 Jlorapudwm uncna. [lecsiTuuaple ¥ HATypallbHBIE JOTapUGMBI
17 JeiicTBuTenpHbIE YHCNa. ApHQMETHYECKHE ONeparu ¢ IeHCTBUTEIHLHBIMU ncIaMu. [TpubmmkEnnbie
BBIYUCIICHHS, TIPABIJIA OKPYTJICHUS], TPUKHU/IKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN
1.8 [IpeobpazoBaHue BEIPAKEHHIA
1.9 Kommekcuble yncia
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Lenple 1 ;poOHO-paAIIOHANBHEIE YPABHEHUS
2.2 WpparmonaisHple ypaBHEHUS
2.3 TpuroHomeTpuieckre ypaBHEHHs
24 [NokazarenbHbIe U JOrapupMUIecKre YpaBHEHHS
2.5 Lensie u 1poOHO-paIIMOHATIEHEIE HEPABEHCTBA
2.6 WpparmonansHble HEpaBEHCTBA
2.7 Iloka3arenbHble U JorapudpMuueckue HepaBeHCTBA
2.8 TpuroHomerpuueckie HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYIIHOCTH YPaBHEHHH U HEPABEHCTB
2.10 YpaBHEHHS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuiia cucTeMbl JJMHEHHBIX YpaBHeHUN. OnpeieTuTens MaTpHUIlbl
3 OyHKIMH U rpaduKu
31 Oyukys, crnocodbl 3amanus (yHknuu. [paduk ¢yHkumu. Bzaumao oOparhble (yHkimu. YETHbIE U
HeuétHble GyHkuuu. [lepuonnueckue GpyHKIAN
Ob6nacte ompenmeneHuss W MHOKecTBO 3HaueHnd  QyHkmmu. Hymm  ¢ynkouun.  [IpoMexxyTku
3.2 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl W MHHUMYMBI (DYHKIHH.
HaunOonpiee u HanMeHblIee 3HaUeHHE DYHKINN Ha TIPOMEXYTKE
33 CTeneHHa;E (hyHKUMs ¢ HATypaJbHBIM M LIeJbIM MokaszareneM. E€ cBoiicTtBa u rpaduk. CBoiicTBa u rpaduk
KOpHsI N-0#f cTerneHn
3.4 Tpuronomerpuueckue GyHKIINH, UX CBOWCTBA U rpaduKu
3.5 [lokasarenpHas u gorapudpmuyueckas QyHKIHMH, UX CBOMCTBA U TpaduKu
3.6 Touxku paspbiBa. AcuMnToThl rpadukoB pyHkuui. CBoiicTBa (GyHKLMI, HEPEPHIBHBIX HA OTPE3Ke
3.7 [TocaenoBaTenbHOCTH, CIOCOOBI 3aJaHHsI TIOCJIEAOBATEIbHOCTEH
3.8 Apudmernueckas 1 reoMeTpuuecKas nporpeccu. @opMya CI0XKHBIX MPOLEHTOB
4 Havana mareMaTnyeckoro aHaiausa
41 [pousBoanas ¢pyHkuuu. [Ipor3BoIHbIC AIeMEHTapHBIX (QYHKIHMN




[IpuMeHeHre MPOU3BOAHON K HCCIEIOBaHHMIO (YHKIMH Ha MOHOTOHHOCTh M 3KCTpeMyMbl. HaxosxneHwue

4.2 HanOOJIBIIET0 U HAUMEHBITIETO 3HAYCHUS QYHKITHN Ha OTPE3KE
4.3 [leprooOpasHas. MuTerpan
5 MHoOKeCTBa U JTOTHKa
51 MHOXeCTBO, oTiepanuy Haj MHOKecTBaMH. Jlmarpammel Dinepa — Benna
5.2 Jloruka
6 BeposiTHOCTh U cTaTHCTHKA
6.1 OnucarenpHasi CTATUCTHKA
6.2 BepositHOoCTB
6.3 Kombunaroprka
7 I'eomerpus
7.1 Q@urypsl Ha INIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B MTPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena ¥ MOBEPXHOCTHU BPALEHUS
7.5 KoopanHatel 1 BEKTOpPHI




