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COJEP)KAHHMUE YYEBHOI'O KYPCA
10 KUIACC

Yucia 1 BBIYMCICHUA

Panmonansupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIICHTHI,
OECKOHEYHbIE  MepUoAUYEecKue  JapoOu.  ApupMETHUYECKHME  Omepanud C
palMoHaIbHBIMU YHCIIAMU, TPEe0OpPa30BaHUs YHCIOBBIX BhIpaxkeHu. [IpuMenenue
Ipo0Oeil U MPOIEHTOB I PEIIeHUs MPUKIAJHBIX 3a]lad U3 Pa3IMYHbIX OTpaciei
3HAHUU U PeaJbHOM KU3HMU.

JelictBuTenbHble unciia. PalMOHAIbHBIE W HpPpalMOHAJIbHBIE YHCIIA.
Apudmernyeckue ornepanuu ¢ JeHCTBUTEIbHBIMU uHciiamMd. [IpuOnmxéHHbIe
BBIUMCIICHUS, IPABUJIA OKPYIJIEHUS], TPUKUIKA U OIIEHKA PE3yJIbTaTa BHIUYUCICHUMN.

Crenenb ¢ 1nenbiM  mnokaszateneMm. CranpaptHas  Qopma  3ammcu
neicTBUTENbHOr0 uucia. Mcnonb3oBanue mnoxaxondmed  ¢GopMbl  3alucu
JNEUCTBUTEIILHBIX YMCEN MJId PELICHUS NPAKTUYECKUX 3a7a4 M MPEACTABICHUSA
JAHHBIX.

ApudmMeTnyeckuii  KOpeHb  HaTypalbHOM  cteneHu. JleWctBus  C
apu(pMETUUECKUMH KOPHSIMU HATYpaIbHON CTEIICHH.

CuHyC, KOCMHYC M TaHT'€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHEHUA U HEPABECHCTBA

ToxecTBa U TOXKIECTBEHHbIE IPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBIE
TPUTOHOMETPUYECKHUE (POPMYIIBI.

YpaBHeHHEe, KOpEHb YypaBHEHHs. HepaBeHCTBO, penieHME HEPABEHCTBA.
MeTon HHTEPBAJIOB.

Pemienue nenbix U ApoOHO-PALIMOHATIBHBIX YPAaBHEHUI 1 HEPABEHCTB.

Pemenune nppanmoHanbHbIX YpABHEHUM U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHue ypaBHEHHI U HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3ajay
W 3a]71a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U PeaTbHOU KU3HH.

DOYyHKIUM U TPAPUKHU

Oyuknus, cnocoObl 3amanus GyHkuua. [paduk  yHkmum. BzaumHo
oOpaTHbIe (DYHKITHH.

OO6nacte ompeneneHus 1 MHOXKECTBO 3HaueHud ¢yHkumu. Hymu dyskmmm.
[TpomexxyTku 3HAaKOMOCTOSHCTBA. UETHBIC U HEUETHBIC (DYHKITHH.

CremnenHast QyHKIHS ¢ HATypaJbHBIM U IIEJIBIM TIOKa3zateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpa@uK KOpHS N-Oi CTEIICHHU.

[OKYMEHT NMOZAMWUCAH 3EKTPOHHOW MNOANMUCHIO

MYHUUUNAJIbHOE BIOXKETHOE OBLLEOBPA3OBATEJIbHOE 19.09.23 14:08 (MSK) Ceptudukat ACED97C5F3DD3B82562824276694AFA1
YYPEXXAEHUE CPEAHAA OBLLLEEOBPA3SOBATEJIbHASA LLIKOJIA N256 I'.

MEH3bl UMEHU FEPOS POCCUM AJIEKCAHAPA MUXATIOBUYA

CAMOKYTSEBA, lNepescnosa Hatanbs JlbBoBHa, AnpekTop




Tpuronomerpuueckass OKpPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKHUX
(GYHKITUH 9UCIOBOTO apryMEHTAa.

Havana MmaTeMaTH4eCKOI0 aHAJIU3A

IlocnemoBaTenbHOCTH, CITOCOOBI 3aJaHUs II0CJIEJOBATEIbHOCTEH.
MOHOTOHHBIE TOCHEA0BATEIBHOCTH.

Apudmernueckas 1 reoMeTpuueckas mporpeccuu. beckoneuHo yoObIBaromias
reomerpudeckas mnporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOMN
nporpeccur. DopMyiia CIIOXKHBIX NPOLUEHTOB. VCHOJIb30BaHHE MNPOTPECCUU IS
pEeLIEHUs] peaJIbHBIX 3a/1a4 MPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

MHoOXecTBO, onepanuuu HaJl MHOKecTBaMu. Jluarpammbl Jiliepa—BeHHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO ammnapara sl ONUCAHUs PeajbHbIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3aJ1a4 U3 JPYTUX y4eOHBIX MIPEIMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yuciia v BbIYMCICHUS

Harypanbnbie u neinsie uncna. IIpu3Haku 4eMMOCTH LIENBIX YHCEL.

Crenensp ¢ pauMoHaIbHBIM MTOKa3areneM. CBOMCTBA CTEIICHHU.

Jlorapudm uncina. JleciTHUHbIE U HATypalbHbIE JIOTaApU(PMBI.

YpaBHEeHUSA U HEPABEHCTBA

[IpeoOpa3zoBaHue BBIpaXKEHUI, COAEPIKAUTUX JTOTapU(MBI.

[IpeoOpa3zoBaHre BBIPAKEHHUM, COAEPKAINIMX CTENEHH C PalMOHAIBHBIM
IIOKA3aTEJIEM.

[IprMepb! TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHbIe YypABHEHHS M HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUSI U HEPABEHCTBA.

CucTtembl TMHEHHBIX YpaBHEHMU. PelleHre npuKIIagHbIX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBI JJUHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad M3 pa3IMYHbIX OO0JacTel HAayKu M peabHOU
KU3HHU.

DOyHKUMH U TpaPpukn

Oyukuus.  [lepuwommyeckue  QyHkiuu. [IpoMexyTku  MOHOTOHHOCTHU
¢byakiuu. MakcumMymbl U MUHUMYMbl (QyHKIMUA. Haubonbiiee w1 HauMeHbIee
3HaYeHUe PYHKLINU Ha POMEXKYTKE.

Tpuronomerpruueckue QPyHKIMHI, UX CBONCTBA U TPAPUKH.

OKYMEHT T OMH%%%”PF&[H%%H”%%OF&pH(i)MH‘IGCKaH (YHKIINH, UX CBOMCTBA U TPaUKH.
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Ucnonb3oBanue rpadmkoB GyHKIUN JUIsl PEIICHUsS] YPABHEHUM U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMH A8 HCCIENOBaHUS IMPOLECCOB U
3aBHCUMOCTEM, KOTOpbI€ BO3HUKAIOT MPHU PELICHHM 3a1ady U3 JIPYrux Yy4eOHBIX
IIPEIMETOB U PEAJIbHOM KU3HU.

Havana MaTeMaTH4eCKOro aHaIu3a

HenpepsiBable GyHKIIMU. MeToa UHTEPBAJIOB JIsl PEIICHHS] HEPABEHCTB.

[IpousBonnas  ¢yHkumu. [eomerpudeckuit u  Qu3MUECKUd  CMBICH
IIPOU3BOIHOM.

[IpousBoanble  dneMeHTapHBIX  QyHKIUNA.  DOpMysbl  HAXOXKICHUS
IPOU3BOIHON CYMMBbI, TPOU3BEJCHUS U YACTHOT'O (PYHKIIMIA.

[IpumeneHue nMpou3BOJHON K UCCIEA0BAHHUIO (DYHKIMI HA MOHOTOHHOCTH M
skcTpeMyMmbl. HaxoxeHne HanOobIIero 1 HAaMMEHbILIEro 3HaYeHUsI (PYHKIMK Ha
OTpE3KE.

[IpumMeHeHne NDPOU3BOAHOM I HAXOXKIACHUS HAWJIy4dIllerO pELICHUS B
NPUKIAIHBIX 3a7adax, Uil OIpEIEIEHUs CKOPOCTH IPOLECCa, 3aJaHHOTO
(bopMyoi uiam rpaduKoM.

[lepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

Wuterpan, ero reoMerpuuyeckud u (u3uueckud cmbica. Boluucnenue
uHTerpaia no popmyne Hetorona—JleliOnuna.
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IIVIAHUPYEMBIE PE3YJIBTATHI

OcBoenne ydeOHOro mnpeameTa «MaremaTukay JOJDKHO 00OecreunBaTh
JOCTH>KEHUE HA YPOBHE Cpe/IHEro oO1ero o0pa3oBaHus CJICAYIOMUX TUYHOCTHBIX,
METaNpPeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pE3yNbTAaThl OCBOEHUS MPOTPaMMbl y4eOHOro MpeaMeTa
«MaremaTuka» XapakTepU3yrTCS:

I'pasxxranckoe BoCIIUTAaHUE:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON TO3UIIMN 00YUAIOMErocs KaKk aKTUBHOTO
U OTBETCTBEHHOTO WJIEHA POCCHUHCKOTO OOIIeCcTBa, MPEACTaBICHUEM O
MaTEMaTHYECKUX OCHOBaxX (PYHKIITMOHMPOBAHWS PA3IWYHBIX CTPYKTYp, SBICHUH,
npoleayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCH W TP.), YMEHHEM
B3aMMOJICICTBOBATh C COLUAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBHM C HX
GYHKIIUSAMHA U Ha3HAYCHHUEM.

[TatproTnyeckoe BOCIUTaHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKOM IpaXkJaHCKOW MICHTHYHOCTH, YBOXKCHUS K
IIPOIUIOMY M HACTOSILIEMY POCCUMCKOM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTMKEHUSM POCCUMCKUX MaTEMAaTUKOB U POCCUMCKOM MAaTEMATUUYECKOM LIKOJIBI,
K HCIIOJIb30BAaHUIO 3THUX JIOCTHKEHUW B JAPYrMX HayKax, TEXHOJIOTHX, chepax
3KOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSI:

OCO3HaHHEM JIYXOBHBIX LICHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOrO MOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOT0; 0CO3HAHMEM JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHUEM K MHpPY, BKIIOYAs ICTETUKY MAaTEMaTUUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, pELIEHHUI, paccyXIcHUM;
BOCTIPMMMYHMBOCTBIO K MATEMAaTUUECKHUM aCII€KTaM pa3jInuHbIX BUJOB UCKYCCTBA.

du3nuecKoe BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTHI0 YMEHHS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUSA B
MHTEpecax 3J0pOBOro U 6e30macHoro oopasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHUE, COATAaHCUPOBAHHBIM PEKUM 3aHATUU U

OTHbIXa, peryisipHas duznueckas AKTUBHOCTB); dusnyeckoro
COBEPILIEHCTBOBAHUA, npu 3aHATHAX CIIOPTUBHO-03/J0POBUTEIBHOM
JESITEIHOCTBIO.

TAavraRo B P g £ = 23
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TOTOBHOCTBIO K TPYyHIy, OCO3HAHHUEM IIEHHOCTU TPYAOIIOOHUS; MHTEPECOM K
paznuyHbiM  chepam  mpodecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBINH BBHIOOP
Oynymeld mnpodeccun W Ppeaqu30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTeMaTH4YeCKOMY OOpa3oBaHHMIO W
caMOOOpa30BaHUI0 Ha TMPOTSIKEHUU BCEW >KU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PELICHUH MPAKTUYECKUX 33]]a4 MaTEMAaTHUYECKON HAIIPABJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:!

c(OpPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYyIbTYypbl, MMOHWMAaHHUEM BIUSHUS
COL[MAJIbHO-?)KOHOMUYECKHUX IPOIIECCOB HA COCTOSIHUE NMPUPOJHON M COLMAJIbHOU
Cpenbl, OCO3HAaHMEM TJ00aTBbHOTO XapakTepa HSKOJOTMYECKHX Mpolsem;
OpUEHTAIIME HA MPUMEHEHHWE MaTEMAaTHYECKHMX 3HAHUM Ui pEelIeHUs 3a]ad B
00JlacTU  OKpYXarollell cpeapl, IUIAaHUPOBAaHUSA TIOCTYNKOB M OIEHKH HX
BO3MOKHBIX MIOCJIEICTBUM JUIsl OKPY/KAKOLIEN CPELBI.

[leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpMHPOBAHHOCTBIO MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM MPAaKTUKH, [MOHUMaHUEM
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €€
pa3BUTUS W 3HAYUMOCTH ISl Pa3BUTHUS LIMBWIW3ALMU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKA M MaTEMATHYECKON KyJbTypOMl Kak CpEICTBOM MO3HAHUSA MUPA;
FOTOBHOCTBIO OCYILIECTBJISITh MPOCKTHYID WU HCCIEAOBATEIIBCKYIO AEATEIIbHOCTD
VH]JIUBUYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJbTaThl OCBOSCHUS MPOTPAMMBI YUEOHOTO TpeaMeTa
«Marematukay XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATHHBIMH
NO3HAGAMENbHBIMU  OClCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
O0elcmeUsAMU, YHUBEPCAbHBIMU PeCYISAMUBHbIMU OeUCTEUIMU.

1)  Vuuseepcanouvie  noznasamenvmvle  Oeticmeus, — 0OecneuusaOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00YYaoWuUxcs (0ceoeHue
Memo008  NO3HAHUSL — OKpYJcarnwe20  Mupa,  NpUMEHeHUue  JI02UYEeCKUX,
UCce008amenbCKux onepayuti, ymeHut pabomams ¢ ungopmayueti).

bazoBble Jlornyeckre AeHCTBUS:

e BBISBIATH U XapaKTepHU30BaTh CYIICCTBEHHBIC NMPHU3HAKK MATEeMaTHYSCKUX
00BEKTOB, TOHSATHHA, OTHONICHUH MEXKIAy MOHATHUAMH; (POpMyIHpOBaTH
OTIpEJICIICHUS]  TOHSATHH; YyCTaHABIWMBAaTh CYIIECTBEHHBIH  IPHU3HAK
KIaccu(ukanyyu, OCHOBaHMS ISl OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
IPOBOJMMOTO aHAIIN3A;
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e BOCIpPUHUMATH, (opmynupoBaTh U  MpeoOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpPUILIATEIbHBIC, €JUHUYHBIC, YaCTHbIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
npotuBopeunss B (akTax, JAHHBIX, HAOMIOJACHUSIX U YTBEPXKICHUSX;
npenjaratb ~ KpUTEpUM s BBIABICHHUS ~ 3aKOHOMEpPHOCTEH |
IIPOTUBOPEUHNI;

e JleNaTh BBIBOJABI C HCIIOJB30BAHUEM 33aKOHOB JIOTHMKHU, JIEIYKTUBHBIX M
UHAYKTUBHBIX YMO3aKJIIOUECHUM, YMO3aKIIOUECHU 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSTENIbHO JI0Ka3aTesbCTBa MaTEeMaTUYECKUX
yTBEPKJEHUHN (MPSIMbIE U OT MPOTUBHOIO), BHICTPANBATh apryMEHTALIUIO,
NPUBOJIUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBCHHBIC
CYXKJICHUS U BBIBOJIBI;

e BBIOMpaTh croco0 perieHUs y4dyeOHOM 3ajauM (CpaBHUBATh HECKOJBKO
BApMAHTOB pEIICHHUS, BBHIOMpPATh HanOolee TMOAXOMANINN C Y4ETOM
CaMOCTOSITETTLHO BBIZICTIEHHBIX KPUTEPHUEB).

ba3oBbie nccnenoBaTenbCKue AeUCTBUS:

e HCIOJB30BaTh BOMPOCH KaK MCCIEAOBATEIbCKANH HHCTPYMEHT MO3HAHUS;
(opMynHpoBaTh BOMPOCHL, (PUKCHUPYIOUIME MPOTUBOPEUHE, MNpOoOIIEMY,
yCTaHAaBIMBaTh HCKOMOE H  JaHHoe, (OpMHUPOBaTH  TUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHEHUE;

e TIPOBOJUTH CaMOCTOSITENIHHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJEOBAHUE IO YCTAHOBIIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
o0BbeKTa, SABJICHMS, TPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH  MEXKIY
00BEKTaMH, SBICHUSIMH, TIPOIIECCAMU;

e  CaMOCTOSITENILHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI MO PE3yIbTaTaM
NPOBEAEHHOTO HAOIIOIEHUS, MCCIIEIOBAHUSA, OIECHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI;

e TMPOTHO3HPOBATh BO3MOXKHOE pa3BUTHE MpOIEcca, a TaKXKe BBIIBUTATh
MIPEAMOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCJIIOBHSIX.

Pabota ¢ nuadpopmanmeii:

e BBIABIATH AePUITUTH WHPOPMAIIUU, TAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOIIPOC U I PEIICHUS 3a/1a4H;

e BbIOMpaTh WHGOOpPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAIN3UPOBaTh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OpPMAIUIO
Pa3IUYHBIX BUJOB U (POPM IIPEICTABIICHNUS,

e CTPYKTYypUpPOBaTh MH(GOPMAIHIO, IPEICTABIATh €€ B Pa3Iu4YHbIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

[OKYMEHT NMOZAMWUCAH 3EKTPOHHOW MNOANMUCHIO
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e OIICHUBATH HaJEKHOCTD uHbOopMaIu o CaMOCTOSATEILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VHhueepcanohvle  KOMMYyHUKamue@Hvle  Oelicmeus, 00ecneuusarom

CHOPMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUUXCSL.

Oo6menue:

e BOCIpUHUMATh H (OPMYIUPOBATH CYXKICHHSI B COOTBETCTBHH C
YCIIOBHSIMH U T[EJISIMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOYKY 3PCHHUsS B YCTHBIX M MUCHhMEHHBIX TEKCTaX, /IaBaTh TMOSCHEHUS IO
XOJIy pelieHus 3a1a9i, KOMMEHTHPOBATh ITOJTYICHHBIN pe3yIlIbTaT;

e B X0JIe OOCYKJCHHSI 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
poOJIeMBI, pelraeMoi 3aaun, BRICKa3bIBaTh UJICH, HAIICJICHHBIC HA MIOUCK
pEIICHMS; COTOCTaBIATh CBOM CYXKJICHUS C CYXJICHHUSIMH JIPYTUX
YYaCTHUKOB JIMAJIOTa, OOHAPY)KUBATh Pa3IMYUe U CXOJICTBO TO3UIUK; B
KOppeKTHOM hopme popMyTHpoBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;

e TMpPEACTABIATH  PE3YJbTAaThl  pEIIeHUs  3aJayd,  HKCIIEPUMEHTA,
UCCJIEIOBaHUs,  TNPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUS C YUETOM 3aJa4 NMPE3EHTALMH U OCOOCHHOCTEN ayAUTOPHH.

CoTpyIHHUYECTBO:

e IMOHMMATh M  WCHOJB30BaThb  NPEUMYIIECTBA  KOMaHJIHOM U
MHIUBUIYabHOM pabOThl MpU pElIeHUH y4eOHBIX 3a/1a4; IPUHUMATD LIEJTh
COBMECTHOM JESTENIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMU
paboThI, paclpeaenaTh BUAbl padoT, JOroBapUBaThCA, 00CYKAATh MPOLECC
U pe3ynbTaT paboThl; 00001aTh MHEHUSI HECKOJIBKUX JIIOJICH;

e YYacTBOBaTh B IPyNIOBBIX (hopmax padoThl (00CYXA€HHS, 0OOMEH MHEHHUM,
«MO3rOBbI€ IITYPMbD» W HHBIE); BBINOJHATH CBOK 4YacTb pabOThl U
KOOpJIMHUPOBAaTh CBOM JIEUCTBHUA C JPYITMMH YJ€HAMU KOMAaH/bI;
OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa B OOIIMI HPOAYKT IO KPUTEPHUSIM,
chopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Yuusepcanvhvie  pecynamuensie oelicmausl, obecneyugaiom
Gdopmuposarue CMbICI08bIX YCMAHOBOK U HCUZHEHHBIX HABbIKOG TUYHOCTU.
Camoopranu3zanusi:

COCTAaBJIAThH TUTAH, AITOPUTM PEIICHUS 3a7a9H, BEIOUPATh CIIOCO0 PEIIeHuUs C
y4ETOM MMEIOIITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb:

e BIIQJIETh HAaBbIKAMU TMO3HABATENLHON pedIeKCMU KaKk OCO3HAHMUS
COBEPIIAEMbIX JIEUCTBUI M MBICIHUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIQJ€Th CIMOCOOAMH  CAMOTIPOBEPKH, CaMOKOHTpPOJS Tpolecca U
pe3yabTara peuieHus MaTeMaTUYECKOU 3a/1a4u;

[OKYMEHT NMOZAMWUCAH 3EKTPOHHOW MNOANMUCHIO
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e TIIPEABHUJAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU
3a7a4i, BHOCHUTb KOPPEKTHBBI B [EATEIBHOCTH Ha OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICGHHWBATh COOTBETCTBHE pE3yJbTaTa I U YCJIOBHUSIM, OOBSICHSTH
IIPUYMHBI JTOCTHKEHUS WIM HENOCTHUIKECHUS PE3YyJIbTaTOB JEATEIBbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI

OcBocHue y‘le6HOFO KypcCa «Aﬂre6pa N Ha4daJla MaTCMaTH4YCCKOI'O aHaJIMu3a»
Ha YPOBHC CPCIHCTO O6IHGFO O6pa30BaHI/UI JOJIDKHO o0ecneynBaTh JOCTHIKCHHC
cIcayromux nmpeaMeTHbIX O6pa30BaTCJIBHBIX PE3YJIbTATOB!

10 KIIACC

Yucia ¥ BBIYUCICHUSA

OnepupoBaTh MOHATUAMH: pPALMOHAIBHOE W JEHCTBUTEIBHOE YMHCIIO,
OOBIKHOBEHHAsSI U JIECATUYHAs APOOb, MPOLEHTHI.

Boinonuate  apudmMervyeckue — omnepaldd € PAalMOHAIBHBIMU U
JNEHCTBUTEIBHBIMU YHCIAMHU.

BbInonHATh NpUOIMKEHHBIE BBIYMCICHUS, UCIIOIb3YS MPaBUia OKPYTIEHUS,
JIeJIaTh MPUKUJKY U OLIEHKY pe3yJIbTaTa BHIYMCICHH.

OnepupoBaTh MOHATUSMHU: CTENEHb C IEJIBbIM IOKAa3aTeleM; CTaHAapTHas
dopMa 3amucu JIEWCTBUTENIBHOIO YHCIA, KOPEHb HATypaJbHOM CTEIEHH;
UCIOJIb30BaTh MOAXOASIIYI0 (POPMY 3alIUCH JEHCTBUTEIbHBIX YACEN JUISl PEILICHHUS
IPAKTUYECKUX 3a]a4 U NIPEACTABICHUS JAHHBIX.

OnepupoBath MOHATUSAMU: CHHYC, KOCHHYC U TaHT'€HC MPOM3BOJILHOIO YIJIA;
UCI0JIb30BaTh 3aMHCh POU3BOJBHOIO yria Yepe3 oOpaTHble TPUTOHOMETPUYECKHE
byHKIHH.

YpaBHeHMs U HEpaBeHCTBA

OnepupoBaTh NOHATHSAMHU: TOXIECTBO, YpPaBHEHHE, HEPABEHCTBO; IIEIIOE,
pauMoOHAIbHOE, UPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHHE;

BoimonusaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUN U pemniathb
TPUTOHOMETPUYECKHE YPABHEHUS.

BoimonusaTe mpeoOpa3oBaHMs LEIbIX, PAlMOHAIBHBIX W HPPAllMOHATbHBIX
BBIDA)KEHU W pellaTb  OCHOBHBIE  TUIBI  LEJbIX, PALUOHAIBHBIX U
UpPpalMOHAIbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHATh ypaBHEHHS U HEPABEHCTBA Ul PELICHUS MaTEMAaTUYECKUX 3a/1a4
U 3371a4 U3 PA3NUUHbIX 00/IacTel HAaYKU U PeaIbHOU KU3H
[JOKYMEHT MOAMUCAH 3MEKTPOHHOM NOAMMUCHIO
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MopenvupoBaTh pealibHbIE CUTyallMd Ha $3bIKE anreOphbl, COCTaBISTh
BBIPAKCHUSI, YpPAaBHEHMs, HEpPaBEHCTBA IO YCIOBUIO 3aJlayM, HCCIEAOBAThH
MOCTPOEHHBIE MOJICJIM C UCIIOJIHb30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU U TPaPUKH

OnepupoBath MOHATUAMH: (YHKIMSA, CIIOCOOBI 3a/aHusd (PYHKIIMH, 001acTh
OTpeJIeieHUs] ¥ MHOXKECTBO 3HAueHUW (QYyHKIUHU, Tpaduk (yHKIUHU, B3AUMHO
obpaTtHbie (DYHKITUH.

OnepupoBaTh MOHATUSMHU: YETHOCTh W HEYETHOCTh (DYHKIMH, HYIH
(GYHKIIUHU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Ncnonb3oBathk rpaduky GyHKIMMA 1S pelICHUs] ypaBHEHUH.

Crpoutb W unTaTh rpaduKu TUHEHHON (QPYHKIUHU, KBAAPATUUYHON (PYHKIUH,
CTETICHHOM (PYHKITMH C IIEJIBIM TIOKa3aTeIeM.

Hcrnonp3oBaTh rpaduku  (QYHKIUHA JUISI  UCCIICAOBAHHUS TIPOIECCOB U
3aBUCUMOCTEM MpPHU PEIICHUH 3a/lady U3 JPYruX y4eOHBIX MPEIMETOB U peasibHON
KU3HH, BBIpaXKaTh (HOPMyIaMH 3aBUCHMOCTH MEK/Ty BEIIMUNHAMMU.

Hauaja maTeMaTH4eCKOro aHAJIHU3A

OnepupoBaTh TOHATHUSMHU: IOCJIEIOBATEILHOCTh, apudmeTnueckas W
r€OMETPUIECKas MPOTPECCUHU.

OnepupoBaTh TMOHATHUSAMH: OCCKOHEUHO YOBIBAIOMIAs TI'e€OMETpUYECKas
nporpeccusi, cymma 0eCKOHEYHO yOBIBAIOIICH T€OMETPUUECKOM MPOTPECCHH.

3amaBaTh MOCIEI0BATEILHOCTH PA3IMUYHBIMU CIIOCOOaMHU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEILHOCTEH M MPOTPECCHI IS PEIICHUS
peaNbHBIX 3a/1a4 MPUKIAJTHOTO XapaKTepa.

MHoxkecTBa H JIOTHKA

OnepupoBath MOHATUSIMU: MHOXECTBO, OTIEpAIliX HAJl MHOYKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapaTr JUisl  ONUCAHUSA
peaTbHBIX MPOIIECCOB W SIBICHWM, MPU PEIICHUH 3a7ad W3 APYTUX y4eOHBIX
IPEIMETOB.

OnepupoBaTth  TMOHSATHSMH: Olpe/eTICHuEe,  Teopema,  CIE/ACTBHUE,
JI0Ka3aTeNbCTBO.

11 KJJACC

YucJia 1 BIYUCJIEHUSA

OnepupoBaTh MOHATHSMU: HATypaJIbHOE, I1I€JI0€ YHCIO0; HCIO0JIb30BaTh
MPU3HAKKU JICTIMMOCTH LEJIbIX YUCEJI, PA3JIOKEHHUE YHCJIAa Ha MPOCThIE MHOXKUTEIU
JUISL pEIIEHUS 3a]1a4.

OnepupoBaTh MOHATHUEM: CTETIEHD C PAIMOHAJIBHBIM MTOKa3aTEIIEM.

OnepupoBaTh MOHATHAMU: Jorapudm duciia, JECATUYHBIE W HATypajbHbBIC

AOKyMEﬁ[rOr%%[PV%Q ]:}:/J[E&TPOHHOIZ MOANUCHLIO
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YpaBHeHUs] U HEPABEHCTBA

[IpumensaTe cBOMCTBa cTemeHW JJisg  NpeoOpa3oBaHUS — BBIPAKCHUI;
OIIEPUPOBATH MOHATUSAMM: IIOKA3aTEIBHOE YPAaBHEHUE W HEPABEHCTBO, PpEILIAThH
OCHOBHBIE THUIIbI IIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoimonHATe  npeoOpa3zoBaHUs  BBIPAXKEHUH, COAEpXKAIIUX JIOTapU(PMBbI;
OIIEpUPOBATh NOHATUAMU: JIOTApU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; PEILaTh
OCHOBHBI€ TUIIBI JIOTAPU(PMUUECKUX YPABHEHUM U HEPABEHCTB.

HaxonuTe pemennst npocTeNmnX TPUroHOMETPUYECKUX HEPAaBEHCTB.

OnepupoBaTh NOHATHSAMH: CHCTEMA JIMHEWHBIX YPABHEHUN M €€ DPEILCHHE;
UCII0JIB30BaTh CUCTEMY JIMHENHBIX YPAaBHEHUH JJIs PELICHUS [TPAKTUYECKUX 3a/1a4.

HaxonuTe pemeHus npocTEHIINX CUCTEM M COBOKYITHOCTEM palMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha $S3bIKe auredpbl, COCTABISTH
BBIDAKCHUsI, YPAaBHEHMS, HEPABEHCTBA M CUCTEMBbI II0 YCJIOBHIO 33Ja4H,
UCCJIeI0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIb30BAHUEM alllapaTta anreopsl.

DYHKIUHN U TPaPUKU

OnepupoBaTh  MOHATUAMM: TepUoAMYEcKas  (QYHKUUS, TMPOMEXYTKH
MOHOTOHHOCTH ~ (DYHKLMHM, TOYKM DSKCTpeMyMma (yHKUMM, HauOoJblliee U
HauMeEHbllee 3HayeHuss (QYHKIUMU Ha TMPOMEXYTKE, MHCIOIb30BaTh HUX JUIS
UCCIIeI0BaHUs (PYHKIINH, 3aJJaHHOU rpauKOM.

OnepupoBath MOHATUAMH: TpadUKH MOKA3aTeIbHOM, JOrapupMUUYEecKOd u
TPUTOHOMETPUYECKUX (PYHKIMH; M300paxkaTh UX Ha KOOPAMHATHOW MJIOCKOCTH U
VCIIOJIb30BaTh JJIsl PEIICHNS] YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPJIAMHATHOM MJIOCKOCTU TpaUKW JTUHEHUHBIX YpaBHEHUU
Y UCIIOJIb30BaTh UX JUI PELICHHs] CUCTEMBI JIMHENHBIX YPaBHEHUM.

Ucnonw3oBath rpaduku QyHKIMA JUIsi  UCCIENOBAHUS MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX y4EOHBIX JUCLUILIUH.

Hayaja MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh MOHATUSMU: HENpepbIBHAs (YHKIUS; MPOU3BOAHAS (PYHKUIUU;
UCIIOJIb30BaTh TEOMETPUICCKUN U (PU3NUECKHUI CMBICI TPOU3BOIHON JIJIST PEIICHUS
3a/1a4.

Haxoauts npon3BoAHbIE 3JIEMEHTAPHBIX (PYHKINHA, BHIYUCISATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHII.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIEN0BaHUS (GYHKIIMM HA MOHOTOHHOCTD
U 3KCTPEMYMBI, IPUMEHSTH PE3YIbTAaThl UCCIAEAOBAHUS K TOCTPOCHHUIO rpaUKOB.

Hcnonp30BaTe NPOM3BOAHYIO JUI HAXOXKIACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSIMU: TEPBOOOpa3Hass M HMHTErpaj; IMOHUMATh
T€OMETPUYECKUN U (PU3UIECKUIN CMBICI MHTErpaa.

[OKYMEHT NMOZAMWUCAH 3EKTPOHHOW MNOANMUCHIO
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Haxonute mepBooOpaszHbie 37IE€MEHTAPHBIX (PYHKIIMI; BBIYUCISTH WHTETPaj

no gopmyne Herotona—Jleitouuiia.

Pemarts IMPUKIaIHbIC 3aa4i, B TOM YHCJIC COIHUAIIBHO-3KOHOMHYCCKOI'O H
(1)PI3H“I€CKOFO XapakTepa, CpeacTBaMu MAaTEMATHYICCKOI'O aHAJIN34a.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

No 11/ HaumeHoBaHMe pa3ieiioB U TeM KosanyecTBo yacos DJIeKTpOHHbIe (LM (pPOoBbIE)
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE pecypchl
MHoXxecTBa paliOHaIbHbBIX U

1 NEHCTBUTENILHBIX uncell. PanmonanpHbIe 18
YpaBHEHHS U HEPAaBEHCTBA

5 Oynkuuu u rpadpuku. CTeneHs ¢ LeabM 10
MoKa3areneM
Apudmerrueckuii KOpeHb N—0 CTETeHH.

3 HppatmonanbHble ypaBHEHUS U 22
HEpPaBEHCTBA
DopMyITbl

4 TpuronoMerpun. TpuroHomeTprueckue 28
YpaBHEHHUS

) ITocnenoBarenbHOCTH U pOrpeccun 14

5 [ToBTOpeHme, 0000IIeHIE, CUCTEMATH3AITHIS 10
3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KIIACC

HaumeHoBaHuUe pa3aesioB U TeM

KoanuyecTBo 4acoB

DJIeKTpOHHbIe (LM (pPOBbIE)

Ne i/t
NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE pecypchl
CreneHb ¢ paliMOHAJIbHBIM MOKA3aTENIEM.
1 [TokazatenbHas ¢pynkius. [TokazaTenpHbIC 12
ypaBHEHHS U HEPABEHCTBA
Jlorapudmuyeckast QyHKITHSL.
2 Jlorapudmuueckue ypaBHEHHS U 12
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIUN U UX
3 rpa¢uku. Tpuronomerpuyeckue 9
HEpaBEHCTBA
4 [Ipoussoanas. [Ipumenenue npousBoAHON 24
S) WHrerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHIA 12
7 HatypanbHbIe 1 11eTbIe Yncia 6
3 [ToBTOpEHuUe, 06061ueH%e, 18
cHCTeMaTH3alus 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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