IIpunoxenue

K 00pa3oBaTenbHON MporpaMme

CpeaHero oo01ero oopa3zoBaHusl,
YTBEPKAEHHOMU ITPUKA30M

ot 01.09.2023r. Ne128-O/1

(ytB. mpukazoM Nel20-O/1 ot 01.09.2025)

Pabouyast nporpamma
Yy4eOHOro Kypca

«AJire0pa u HAYAJIa MATEMATHYECKOI0 AaHAJIM3a»

(0a3oBBIit ypoBeHD)
3 ypoBeHb 00pa3zoBanus: 10-11 kiaaccnl

Cpok peanu3zanuu: 2 rojia

c. MoxoBoe
2025 ron



COIAEPKAHUME YYEBHOI'O KYPCA (6a30Bblii ypoBeHs)
10 KVIACC

Yucjia ¥ BIYUCTCHUSA

Panvonanbapie uncna. OOBIKHOBEHHBIE U JIECSITUYHBIC JPOOH, MPOLICHTHI,
OECKOHEUHblE  NepuoguYecKkue  Apobu.  ApudmeTuueckue  omnepauuu ¢
palMoOHAIBLHBIMUA YHCJIaMU, MPeoOpa3oBaHUsl YHUCIIOBBIX BbIpakeHUi. [IpumeneHue
OpoOell ¥ MPOLEHTOB AJIA PEIICHUs MPUKIAIHBIX 3a7ad W3 Pa3Iu4HbIX OTpaciel
3HAHUU U PEaIbHOM KU3HH.

JleiicTBuTenbHbIE  uyMclia. PanuoHanbHBIE W MppAlMOHAIBHBIE  YHCTA.
ApudmMeTndeckre omnepanuu ¢ JACHCTBUTENbHBIMU 4uciaaMu. [IpubnmxEHHbIC
BBIYKCJICHUS, TIPABUJIa OKPYTJICHUSI, IPUKHUJIKA U OIICHKA pe3yJIbTaTa BhIYUCICHUM.

Crenenb ¢ 1enbiM nokasareneM. CrannaptHas Gopma 3anucu J1edCTBUTEIBHOTO
yucia. Mcnonp3oBanue noaxonsiieid ¢Gopmbl 3aMUCU JIEUCTBUTENbHBIX YUCEN IS
peleHns MPakTUHYeCKUX 3a1a4 U MPEJICTABICHUS JaHHBIX.

Apudpmernyeckuii KOpPEHb HaTypajabHOU CTEIECHU. JenicTBus c
apupMEeTHUCCKUMU KOPHIMHU HATYPaJIbHOUM CTEIEHHU.

CuHyCc, KOCUMHYC M TaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YUCJIOBOTO apryMEHTAa.

YpaBHEHUS ¥ HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE MPE0Opa30OBaHUSI.

[Ipeo6pazoBanue TPUTOHOMETPUUYECKUX BBIPAKEHUH. OcHOBHbIE
TPUTOHOMETPUYECKHE POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pelieHHe HepaBeHCTBA. MeTon
UHTEPBAJIOB.

Pemenue nenbix v 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemrenne nppaoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Penienrie TpUroHOMETPUUECKUX YPABHEHHUIA.

[IpuMeHeHnE ypaBHEHHUI U HEPABEHCTB K PEIICHUIO MAaTEMAaTHUYECKUX 3aJad U
3a/1a49 U3 Pa3IUIHBIX 00JIaCTeH HAYKU U PeaTbHOM KU3HH.

DOyHKUMH U TPAPUKH

OyHkMs, cnocoosl 3ananus GyHkiuu. ['paduk ynkuun. Bzanmuo oOpaTHbIC
byHKIIH.

OO6nacTe omnpenereHus W MHOXECTBO 3HaueHuUW ¢yHknuu. Hynu ¢yHKmmm.
[IpoMesxyTku 3HAKOTIOCTOSIHCTBA. UETHBIE U HEUETHBIE (QYHKIIUU.

CrenieHHass (PyHKIMS C HaTypaJbHBIM W IeJbIM TMOKa3aTeneM. EE cBoiicTBa u
rpaduxk. ColicTBa u rpaduK KOpHS N-0 CTEMEHHU.

Tpuronomerpuyeckasi OKPYKHOCTb, OINPENEIICHHE TPUTOHOMETPUUECKUX
(GYHKIIUH YHCIIOBOTO apTyMEHTAa.

Havana MaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHMs IOCIEA0BATEILHOCTEH. MOHOTOHHBIE
ITOCJIEA0OBATENBHOCTH.

Apudmernyeckas ¥ TeoMeTpudecKas mporpeccud. beckoHewHO yObIBaromias
reomerpuueckas mporpeccusa. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETPHUUYECKOM
nporpeccun. Dopmyna CIOXKHBIX MNPOUEHTOB. Mcmonb30BaHHWE MNPOrPECCUU IS
pelIeHns pealibHbIX 3a/1a4 TPUKIAJHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

MHoO)kecTBO, omnepauuu HaJa MHOKecTBaMu. Jlmarpammel Oinepa—BeHHa.
[IpuMeHeHue TEOPETUKO-MHOKECTBEHHOIO ammapara JJisi ONUCAaHMS PeajbHbIX
MIPOLIECCOB U SIBJIICHU, MPU PELICHUU 3a7]a4 U3 IPYTUX yYeOHbIX IPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENbCTBO.



11 KVIACC

Yucaa v BbIYMCICHUS

Harypanbnsbie u nensle yncia. [IpusHakyu 1e1MmMOoCTy LENIbIX YUCEIL.

CreneHb ¢ palMOHabHBIM TTOKa3aTesneM. CBOMCTBA CTEEHHU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTapU(PMBI.

YpaBHeHUS ¥ HEPABEHCTBA

[IpeoGpazoBaHue BbIPAXKEHUM, COAEPKALTUX JOTAPUPMBI.

[IpeoOpa3oBaHue BBIPAKECHUHN, COACPKAIIUX CTENEHH C palMOHATbHBIM
I10KA3aTeJIEM.

[TpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUs] 1 HEPABEHCTBA.

Cucrembl JIMHEHHBIX ypaBHEHUMW. PelnieHue NpuUKIaIHbIX 3a4ad C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucreMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpruMmeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX
3a/1a4 U 3374 U3 Pa3IUYHBIX 00JIaCTel HAYKU U PeabHOM KU3HH.

DYyHKIUHN U TPaPUKU

Oyuknus. [lepuoguueckue ¢yakumuu. [I[poMexyTKH MOHOTOHHOCTH (DYHKITUH.
MakcuMymMbl W MUHUMYMBI (QyHKiMH. HaumOosnblliee W HaWMeHbIIee 3HAYCHUE
GyHKIIMM Ha TTPOMEXKYTKE.

Tpuronomerpuueckre GyHKIMH, UX CBOMCTBA U TpadUKH.

[loka3arenbHas u norapudmMuyeckas GyHKIIUU, UX CBONCTBA U IPAPUKU.

Ucnonb3oBanue rpadukoB (yHKIUNA IS pElIeHUS YpaBHEHUW W JIMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB GyHKIMM 1O HCCIAEAOBAHHS TPOILECCOB U
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT MPHU PEHICHUH 33]ad U3 JAPYTrUX Yy4eOHBIX
MPEIMETOB U PEAIbHOU KU3HMU.

HayaJjia MaTeMaTH4€CKOI0 aHAJIM3A

HenpepoiBubie GhyHKIIMKA. MeTOI MHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB.

[TpousBoaHas ¢pyukmuu. I'eomerpuueckuii 1 GU3NUECKUt CMBICI NPOM3BOJHOM.

[IpousBoaHbIE 2JIeMEHTAPHBIX QYHKIHH. DOpMyITbl HAXOXKICHUS TPOU3BOTHOMN
CYMMBI, TPOU3BEJCHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHne TPOM3BOMHON K HUCCIIENOBAHMIO (PYHKIMHA HA MOHOTOHHOCTb W
sKCTpeMyMbl. HaxokeHne HauOOoNbIIer0o W HAaWMEHBIEro 3HAa4eHHs (QYHKIMH Ha
OTpE3KE.

[IpumeHeHne TPOU3BOAHOM Uil HAXOXKACHUS HAWIY4YIIETO pPEUICHUS B
MPUKJIAIHBIX 3a7a4ax, AJis OMpeeJIeHUs] CKOPOCTH MPOIecca, 3aJaHHOT0 (popmymoit
WK TpaduKOM.

[lepBooOpa3znas. Tabnuiia mepBOOOpa3HBIX.

WuTerpan, ero reoMeTpuiecKuii M Gu3MIeCKuii CMbICI. Beancnenne naTerpana
1o dbopmye Herorona—JleliOHuiia.



INJIAHUPYEMBIE PE3YJIBTATDI (6a30Bbiii ypoBens)

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHHUS MPOrpaMMbl Y4YeOHOro Kypca
«AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHAJIN3a» XapaKTepU3yOTC:

I'paxxnaHckoe BOCIIUTaHUE:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOM TMO3ULMU  OOydyaromerocs Kak
AKTUBHOTI'O M OTBETCTBEHHOI'O YJj€HA POCCUHCKOro OOILIECTBa, MPEICTAaBICHUEM
0 MaTeMaTHYEeCKMX OCHOBAaX (PYHKIMOHUPOBAHUS PANUYHBIX CTPYKTYD,
ABJICHUW, TPOLEAYp TpaKJaHCKOro obOmiecTBa (BbIOOPHL, OMpOCH U Mp.),
YMEHUEM B3aUMOJEHCTBOBATh C COUMAIIBHBIMA MHCTUTYTAMH B COOTBETCTBHUHM C
X QYHKIMSIMU U Ha3HAYCHUEM.

[TaTproTyeckoe BOCIUTAHUE:

c(pOpMHUPOBAHHOCTBIO  POCCHMCKON  TPaKJAaHCKOM  HMIACHTHYHOCTH,
YBaXKEHHUS K MPOIUIOMY U HACTOSILIEMY POCCUKMCKON MAaTEMaTUKH, IEHHOCTHBIM
OTHOLLIEHHEM K JOCTH)KEHUSIM POCCUMCKMX MAaTEMAaTHUKOB M POCCUNCKOU
MAaTE€MAaTHYECKON IIKOJIbI, K HCIOJb30BAHUIO 3THX JOCTHKEHUM B JPYTruUx
HayKax, TEXHOJOTUAX, chepax SIKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JSTHYECKOTO TOBEJCHUS,
CBSI3AHHOTO C MPAaKTHUYECKUM TPUMEHEHHEM JOCTW)KEHUHW HAyKu U
NEATEIbHOCTBIO YYEHOI0; OCO3HAHMEM JIMYHOIO BKJIaJla B IIOCTPOCHHE
YCTOMYMBOTO OYIYIIETO.

DcTeTHYeCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MUPY, BKIIHOYasl 3CTETUKY MaTEeMaTUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelieHui, paccyXJIeHH;
BOCIIPUUMUYHBOCTBIO K MaTEeMaTHYECKHMM  aclleKTaM pPa3jJudHbIX BHUJOB
UCKYCCTBA.

duznueckoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTHIO yMEHHUS MPUMEHATh MaTeMaTHYECKHE 3HAHUS B
MHTEpEecax 370pOoBOr0 M 0Oe3omacHOro oOpas3a JKU3HH, OTBETCTBEHHOTO
OTHOIIIGHHUSI K CBOEMY 3JIOPOBBIO (370pOBOE TMUTaHHUE, cOalaHCHPOBAHHBIN
PEXKUM 3aHATHHA M OTJIBIXA, peryJsipHas pu3nuecKkas akTHBHOCTB); (DHU3UYECKOTO
COBEpPIIICHCTBOBAHUSI, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOM
NEATEILHOCTRIO.

TpynoBoe BocliuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYAOJI00US; UHTEPECOM K
pasnmuuHbIM  chepaM  nNpodecCHOHANBHON  JEATCIBHOCTH, CBS3aHHBIM C
MaTeMaTHUKOH M €€ MPUIOKCHUSIMH, YMECHUEM COBEpPIIATh OCO3HAHHBIM BBHIOOD
Oynymieit mpodeccMd W PeaM30BBIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBL;
TOTOBHOCTBIO M CHOCOOHOCTBIO K MAaTEMAaTHYECKOMY OOpa30BaHUIO U
caM000pa3oBaHUIO Ha MPOTSIKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTUIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MaTEMAaTHUYE€CKOW HAITPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO 3KOJIOTHYECKONW KYIBTYpPHl, TTIOHUMaHUEM BIIVSHUS
COLMAJIbHO-3KOHOMHUYECKUX TMPOIECCOB HA COCTOSHUE MPUPOJHOM H
COITMAIBHOM CpeNbl, OCO3HAaHHUEM TJIO0ATBHOTO XapakKTepa SKOJOTHYSCKUX
npoOseM; OpHeHTalMel Ha NPUMEHEHHE MAaTEeMAaTHYeCKHX 3HAHUM A
pelIeHus 3aa4 B 00JIaCTH OKPY’KAIOIIEH Cpejibl, TUIaHUPOBAHUS MOCTYIKOB M
OLICHKH UX BO3MOXXHBIX ITOCJICICTBUH JIJISI OKPY>KAIOIIECH CPEJIbI.



[leHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33pEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTUA HAyKd U OOIICCTBEHHOW MPAKTUKH,
MMOHUMAaHHEM MAaTeMaTUYECKOW HAyKU KaK c(epbl YETOBEUECKON NIESITEIIbHOCTH,
ATAnoB €€ Pa3BUTHUSI U 3HAUMMOCTH JJISl Pa3BUTHS LIUBUIIM3AIUU; OBJIaJCHUEM
S3bIKOM MaT€MaTUKH U MaTeMaTH4YEeCKOW KyJIbTYpPOH KakK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISTh IPOCKTHYIO U  HMCCIEIOBATEIBCKYIO
NEeATeNIbHOCTh UHIUBUAYAJILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbHI

MertanpenMeTHble pe3yiabTaThl OCBOCHHUS MPOTpaMMbl y4eOHOro Kypca
«Anrebpa M  Hayaja MaTeMaTHMYECKOro  aHajiu3a»  XapaKTepU3yITCs
OBJIaJICHUEM YHUBEPCAIbHBIMU NO3HAGAMENbHBIMU oeticmeusmu,
VHUBEPCATLHLIMU — KOMMYHUKAMUBHBIMU — O€LCMBUAMU,  VHUBEPCAIbHbIMU
Pe2yIAMUSHbIMU OeUCEUMU.

1)  Vuusepcanvuvie noznasamenvmvle Oelicmsus,  o0becnevusarom
Gopmuposanue 6a308blX KOZHUMUBHBIX NPOYECCO8 00YYAIOWUXCS (0C80eHUe
Memo0o08  NO3HAHUSA — OKPYdCaAroujeco  Mupa, npuMeHeHue  J102U4ecKUx,
Uccne008amenbCKux onepayull, ymeHul pabomamsos ¢ ungopmayuetr).

ba3zoBbie nornueckue qeHCTBUS:

e BBISBIISITH u XapakTepu30BaTh CYIIIECTBEHHBIE MpU3HAKHU
MaTeMaTHYECKUX OOBEKTOB, MOHATHUN, OTHOIICHUN MEXY MOHITHSIMU,
dbopMynupoBaTh OnpeAeIeHUs MTOHATHIA; yCTaHABJIMBATh

CYIIECTBEHHBIN MPHU3HAK KiIacCU(UKAIIMK, OCHOBAHUS JIJII 000OIICHUS
U CpaBHEHUSI, KPUTEPUHU ITPOBOJUMOTO aHAIN3;

e BOCIIPUHMMATh, (QOPMYIHpPOBaTH W MPeoOpa3oBbIBATh  CYXKICHUS:
yTBEpJIUTEIbHbIE U OTPUIIATENbHbIC, €IMHUYHbIC, YaCTHbIE W OOIIHE;
YCIIOBHBIE;

e BBISIBJISITh ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTUBOpeunst B (pakTax, JaHHBIX, HAOMIOACHUSIX U YTBEPKICHUSX;
npenjaratb  KpUTEPUH  JUISL  BBISBIICGHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JICJIaTh BBIBOJBI C HCIOJIH30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

e IPOBOAUTH  CAMOCTOSITEIBHO  JIOKAa3aTeNbCTBA  MAaTeMaTUYECKHUX
yTBEpXKJIeHUNH  (MpsAMble W OT  MNPOTHBHOTO),  BBICTPaMBaTh
apryMeHTaIuIo, OPUBOJIUTH  NPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJICHUS U BBIBOJIBL;

e BEIOMpaTh crnoco0 pemieHust y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOMpATh Hanboee MOAXONAIMUNA C Y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccnenoBaTenbCKUE IEUCTBUS:

e CTTIOJIB30BaTh BOMPOCHI KaK MCCIEOBATEIHCKUNA MHCTPYMEHT MMO3HAHUS,
dbopMynHpoOBaTH BOIMPOCH], (HUKCUPYIOIIHE MPOTHBOPEUHE, MPoOdIieMy,
yCTaHABIMBATh HCKOMOE W JaHHOe, (OpMHUPOBATh THIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHEHUE;

e IPOBOIUTH CaMOCTOSTEIILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJICIOBAaHNWE 110 YCTAHOBICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
o0BeKTa, SBICHUS, TMPOIECCA, BBISIBICHUIO 3aBHUCHMOCTEH MEXKIY
00BEKTaMH, SBIICHUSIMH, POIIECCAMU;



e CAMOCTOSITETLHO  (popMynupoBaTh  O0OOIIEHUST U BBIBOABI  IIO
pe3ysibTaTaM TMPOBEAEHHOTO HAOJIOJCHHS, HWCCICIOBAaHUS, OICHUBATH
JIOCTOBEPHOCTH MOTYUYEHHBIX PE3YILTATOB, BBIBOJOB U 000OIICHHUIA;

e IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TPOIleCcca, a TAKXKE BBHIIBUTATH
IIPEIITOIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Paborta ¢ nundopmanmeii:

e BBIABJIATH NeunuTel nHPOpPMAIIMU, NTaHHBIX, HEOOXOAUMBIX JJII OTBETA
Ha BOTIPOC U JIJISI PEIICHHMS 3a]1a9H,

e BEIOMpATh MHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBAThH, CHUCTEMaTU3UPOBATh U UHTEPIIPETUPOBATH
WHGOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IIPEICTABICHNUS;

e CTPYKTYPHPOBATh HHPOPMAIIHIO, TPECTABIATH €€ B pa3IMYHBIX (hopMax,
WILTIOCTPUPOBATH TpadUUIECKU;

e OIICHMBATh  HAA&KHOCTH  WHPOpMAIMH  TIO CaMOCTOSITEITHLHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2) VHnueepcanvrnvle KOMMYHUKamueHble Oelicmeus, 00ecneuusaom

chopMUPOBAHHOCIb COYUANLHBIX HABLIKOE 00YUAIOUJUXCAL.

Ob6mienue:

e BOCIIPUHMMATh H (OPMYJIHMPOBATH CYXJICHHS B COOTBETCTBHH C
YCIOBUSIMH M IEJIIMH OOIICHHS; SCHO, TOYHO, TPAMOTHO BBIPAKATh
CBOIO TOYKY 3pCHHS B YCTHBIX M NHMCBMEHHBIX TEKCTax, JaBaTh
MOSICHCHHS 10 XOAY PEIICHHS 3a/laud, KOMMCHTHPOBATH TOJYYCHHBIN
pe3yJIbTaT;

eB XOJ€ OOCYXIEHHUs 3a/laBaThb BOMPOCHI MO CYIIECTBY OOCYXKIaeMou
TEMBI, TPOOJIEMBI, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAllCJICHHbIC
Ha TOUCK PEIICHMS]; COMOCTABISITH CBOU CYXKIEHHUS C CYXKICHHUIMU
JPYTUX yYaCTHHKOB JAHAora, OOHAapyXHBAaTh DA3iINYUe H CXOACTBO
NO3UIMH; B KOppeKTHOU ¢dopme (HopMyIupoBaTh pa3HOINIACHS, CBOU
BO3paKCHHUS;

e IPEJICTABIIATh  PE3YNbTaThl  PEIICHHWs  3aJa4yd,  JKCIIEPUMEHTA,
UCCJICJIOBAHUs, TIPOCKTa; CAMOCTOATENHHO  BbIOMpaTh  (opmar
BBICTYIIJICHUSI C Y4Y€TOM 3ajad TNpe3eHTallid U O0COOCHHOCTEH
ayJIMTOPUH.

CoTpyIHUUYECTBO:

e IOHMMAaTh ¥  HUCIIOJB30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHANBUAYaTHLHON paOOThl MPHU PEIICHUU y4eOHBIX 3ajlay; MPUHUMATh
IeJh  COBMECTHOM  NIEATENbHOCTH, IUJIAHUPOBATh  OpPTaHU3AIHIO
COBMECTHOM pPabOThI, pacmupeneisTh BHUABI padOT, JOTOBAPHUBATHCS,
o0CcyXaaTh TMpOIECC H pe3yabrar paboThl; 0000mIaTh MHEHUS
HECKOJBbKUX JIOJICH;

e yYaCTBOBAaTh B TPYMNMNOBBIX (opmax pabdoTel (0OcyxkaeHus, OOMEH
MHEHUH, «MO3rOBBIE IITYPMbI» W WHBIC); BBIMOJIHATH CBOIO YacTh
paboThl M KOOPJAWHUPOBATH CBOM JCUCTBHS C JAPYTHMMH YICHAMU
KOMAaHJIbI;, OIEHWBATh KaueCTBO CBOETO BKJIaJa B OOMIMH TPOIYKT IO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yHYACTHUKAMH B3aUMOJICHCTBUS.

3)  Vuusepcanvuvie  pezynamuenvie  Oelicmeus, — obecneyusaom

Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.

Camoopranuzanus:

COCTaBIIATh IUIAH, AQITOPUTM pEHICHUS 3aJadd, BHIOWpPATh CIIOCOO

pelIeHHs] ¢ YYETOM HMMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,



apryMEHTUpPOBAaTh U KOPPEKTUPOBATH BAapUAHTBhl PELICHUN C YYETOM HOBOU
uH(pOpMaIH.

CaMOKOHTPOJIb:

e BJIa/ICTh HABBIKAMM II03HABATEIILHOW pPEPIEKCUUM KaK OCO3HAHUSA
COBEpIIAEMbIX  JIEWCTBUM M  MBICIUTEIBHBIX  MPOILIECCOB, HX
pe3yNbTAaTOB; BJIAJAETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS
npolecca U pe3yJibTaTa pelieHrus MaTeMaTH4ecKoi 3a1auu;

e IPEABUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a/layd, BHOCHUTb KOPPEKTUBBI B JI€ITEIBHOCTh Ha OCHOBE HOBBIX
00CTOATENbCTB,  JAHHBIX, HAWJIEHHBIX  OIIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OLICHMBATh COOTBETCTBUE pE3yJbTaTa LEIU U YCIOBUSAM, OOBICHATH
MPUYUHBI JOCTHXKECHUS WU HEJIOCTHIXKEHUS PE3YIbTaTOB JIEATCIbHOCTH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHBI

OcBoenue yueOHOro kKkypca «Ainrebpa W Hayajga MaTeMaTUYECKOTO
aHanM3a» Ha ypOBHE CpelHero oOiiero oOpa3oBaHUs JOHKHO OOECredyrBaTh
JOCTHXKEHHUE CIEeAYIONUX MPEeIMETHBIX 00pa30BaTEeNbHBIX PE3YIbTaTOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh MOHATHAMU: PAlMOHATBHOE W JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs U JeCATUYHAsS APOOb, MPOIICHTHI.

Beimonuate  apudmernyueckue  omepanud ¢ palMOHAJIBHBIMU U
NENCTBUTEIILHBIMU YUCIAMMU.

BoimonHATh  mpUOMMAKEHHBIE — BBIYMCICHUS,  HUCIHOJB3Yyd  IIpaBHIIA
OKpYTJIEHUS, 1€N1aTh MPUKUAKY U OLIEHKY PE3YyJIbTaTa BbIUYNCICHHUI.

OnepupoBaTh MOHATHUSMU: CTENEHb C LEIBIM MOKAa3aTelIeM; CTaHAapTHAs
dopma 3amucu JEHCTBUTEIBHOTO YHCIA, KOPEHb HATYpajbHOM CTENeHU;
UCIIOJIb30BaTh MOAXOASANIYI0 (opMy 3amucu JEeWCTBUTEIBHBIX YHUCEN IS
pelIeHns MPakKTUYECKUX 3a1a4 U MPEJICTaBICHUS JaHHBIX.

OnepupoBaTh NOHATUAMH: CHHYC, KOCUHYC W TAaHIT€HC MPOU3BOJIBHOTO
yria; WCIONb30BaTh 3alKCh TMPOW3BOJBHOTO yria 4Yepe3 oOpaTHbIE
TPUTOHOMETPUYECKHUE (PYHKITUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATHIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LIEJIOE,
palroOHaIbHOE, UppALMOHAIBHOE YpaBHEHUE, HEPaBEHCTBO;
TPUTOHOMETPUYECKOE YPABHEHME;

BrimonHaTh mpeodpa3oBaHms TPUTOHOMETPUUYECKUX BBIPAKEHUN U PEIIaTh
TPUTOHOMETPUUYECKUE YPABHEHUS.

BrimonHATh peoOpa3oBaHus 1EJIbIX, PAIIMOHATBHBIX U UPPAIIMOHATBHBIX
BBIDQ)KEHU M  pellaTb OCHOBHBIE THUMBI IEJNbIX, pPAIMOHAIBHBIX H
UppaIlMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHsTh, ypaBHEHHSI U HEPABEHCTBA [JIsi PELICHUS MATEMaTHUYECKUX
3a/1a4 ¥ 337124 U3 Pa3IMIHbIX 00J1acTell HAYKW U PEeaTbHOM JKU3HU.

MopaenupoBaTh peanbHble CUTyalldd Ha S3bIKE anreOpbl, COCTABISThH
BBIpa)KEHUSI, ypaBHEHHUs, HEPABEHCTBA [0 YCJIOBUIO 3aJayM, HCCIEI0BATh
MIOCTPOCHHBIE MOJIENIU C UCMOJIb30BaHUEM anmnapara anreOphl.

DyHKUUH U TPaPUKH

OnepupoBaTh MNOHATHSAMHU: (PYHKIMS, CHOCOOBI 3adaHusi (QYHKIMH,
00JlacTh OMpEeNIeNICHUs] U MHOXECTBO 3HA4YCHUN (PyHKUMH, Tpapuk (QyHKIUU,
B3aUMHO 00paTHBIC (DYHKIIHH.



OnepupoBaTh NOHATHAMHU: YETHOCTh M HEYETHOCTh (YHKLUMH, HYJIU
(YHKIMHU, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduku GyHKUMNA 715 PEIICHUs YpaBHEHUIA.

Crpoutrb u uuTaTh TIpaduUKM JMHEHHOW (YHKUMH, KBAJPATUUHOU
(yHKIUHU, CTENEHHOW (DYHKIIUU C LIEJIBIM NTOKa3aTeseM.

Ucnonb3oBath rpaduku GyHKUMA [JIs HMCCIENOBaHUSA MPOLIECCOB U
3aBUCUMOCTEN MpU PEIICHUHU 3aa4 U3 IPYTUX YU4eOHBIX IPEIMETOB U pealbHON
KU3HU; BBIpAXaTh (POPMYJIaMH 3aBUCHUMOCTH MEXAY BETUUHMHAMM.

Havana MaTeMaTH4eCKOro aHaIM3a

OnepupoBaTh MOHATHSMHU: TOCIEAOBATEIBHOCTh, apupMeTuyeckas u
rEOMETPUYECKAs IPOIPECCUMU.

OnepupoBaTh NOHATHUSAMU: OECKOHEYHO YObIBarouiasi TreoMeTpuyuecKas
nporpeccusi, cymMa 0€CKOHEYHO yObIBaIOIIEH reoMeTpUUECKON MPOrPECCHH.

3aaBath MOCJIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonb3oBaTh CBOWCTBA IOCJIENOBATEIBHOCTEM M MIPOrpecCU  AJIs
pelIeHns peajbHbIX 3a/1a4 IPUKIAJHOTO XapakTepa.

MHo:xecTBa U JIOTMKa

OnepupoBaTh NOHATHIMU: MHOKECTBO, ONEPAIIMU HAJlL MHOKECTBAMM.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM —ammapar [JJisi  ONHCaHUs
peaNbHBIX MPOILIECCOB U SIBICHUM, MPU pPEUICHUH 3a7ad U3 JAPYTUX YYEOHBIX
IPEAMETOB.

OnepupoBaTh  NOHATHAMHU:  ONPEAEIEHUE, TEOpeMa,  CIEICTBUE,
JI0Ka3aTeNbCTBO.

11 KJIACC

Yucia 1 BHIYMCICHUA

OnepupoBaTh NOHATUSAMH: HATypajbHOE, LEIOE YHUCIO; HUCIOIb30BaTh
OPU3HAKK JICIMMOCTH LIEJIBIX YHCEJ, pPa3jJoKEeHUE Yucia Ha IPOCThIC
MHOYUTENH JJI pEeLICHUs 3aa4.

OrniepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh NOHIATHIAMU: JTOTapu(dM YKCIIa, AECITUUHBIE U HATypaIbHbIC
Jorapu@mel.

YpaBHeHUs 1 HEPABEHCTBA

[IpuMeHSATH, CBOMCTBA CTENEHU JJII NPeoOpa3oBaHHSA  BBIPAKEHHI;
ONEPHUPOBATH MOHATUSMHU: MOKA3aTEIbHOE YpPaBHEHHWE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THIIbI IOKA3aTEIbHBIX YPABHEHHUI U HEPABEHCTB.

BeimonHaTs mpeoOpa3oBaHus BBIPAKECHHH, COAEpKANIUX JOTapu(pMBbI;
OTIepUPOBATh TOHATUSAMU: JOTapU(PMUUECKOE YpaBHEHHWE W HEPABEHCTBO;
penIaTh OCHOBHBIE THUIIBI JIOTApU(PMUIECKUX YpaBHEHUN U HEPABCHCTB.

Haxonuts pemienus npocTennx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEHHBIX YPABHEHUHN U €€ PEIICHUE;
UCIIOJIb30BaTh CHUCTEMY JMHEWHBIX YPAaBHEHUN MJIA PEHICHUS MPAKTUYECKHUX
3a7a4.

Haxogute  pemeHuss  OpOCTEHMIIMX  CUCTEM M COBOKYIHOCTEU
palMOHAJBbHBIX YPABHEHUN U HEPABEHCTB.

MogenupoBaTh peanbHble CUTyalldd Ha S3bIKE anreOpbl, COCTABISThH
BBIPQKCHUS, YPABHEHHs, HEPABEHCTBA M CHUCTEMBbI II0 YCJIOBUIO 33/]a4H,
HCCIIEIOBATh MOCTPOCHHBIE MOJIENIU C UCMOIb30BaHUEM anmnapara aireOpsl.

DyHKUNM U TPAPUKH

OnepupoBaTh MOHATUSIMU: TEepUOAMYECKasT (QYHKUMS, HOPOMEKYTKH
MOHOTOHHOCTH (DYHKIIHMH, TOYKHA OJKCTpeMyMma (YHKUHUH, HauOojbIIee U



HauMeEHblIee 3HAaYeHUs (QYHKUUM HA MIPOMEKYTKE; HUCIOJIb30BaTh MX IS
UCCIeI0BaHNs (PYHKIUH, 3aJaHHOU rpauKOM.

OnepupoBaTh NOHATHIAMU: TpapUKHU MOKA3ATEIBHOM, JOrapu(pMUUYECKON U
TPUTOHOMETPUUYECKUX (DYHKIMIA; U300pakaTh UX HA KOOPJUHATHOM IMIJIOCKOCTH
Y UCIOJIb30BaTh JJIsl PEIIeHUs] YpaBHEHU U HEPABEHCTB.

N300paxxaTb Ha KOOPAMHATHOW IUIOCKOCTH TpadUKU  JTUHEHWHBIX
YPaBHEHMI U UCTIONB30BATh UX JJIS PELICHUS] CUCTEMbI TUHEHHBIX YPaBHEHUIA.

Ucnonb3oBath rpaduku GyHKUMA [JIs HMCCIENOBaHUSA IMPOLIECCOB U
3aBUCUMOCTEN U3 IPYTUX YYEOHBIX AUCIUILIHH.

Havana MaTeMaTH4eCKOro aHAIM3a

OnepupoBaTh MOHATHSMHU: HENpepbIBHAsS  (DYHKIMSA; MPOU3BOIHAS
(YHKIMU; UCTIOJIB30BATh TEOMETPUUYECKUIA U (PU3NYECKUI CMBICI TPOU3BOIHON
JUISL pelIeHus 3aa4.

HaxomuTe  mpousBoJHbIE  3l€MEHTapHbIX  (YHKLUMHA,  BBIYUCIATH
POU3BOJIHBIE CYMMBbI, TPOU3BEACHUS, YACTHOTO (DYHKIIHM.

Hcnonb3oBaTh  MNPOU3BOJHYIO I HUCCIEAOBaHMS ~ (PYHKIMM  HA
MOHOTOHHOCTh H JKCTPEMYMBI, NPUMEHSTh pPE3yJabTaThl HCCICAOBAHUS K
MOCTPOEHUIO TPaPUKOB.

Hcnonb3oBaTh MPOU3BOIHYIO JIJISI HAXOXACHHUS HAWIYYILIEro pElIeHUs B
NPUKIIAIHBIX, B TOM YHCIIE COIIMAIbHO-D)KOHOMUYECKHUX, 3aa4ax.

OnepupoBaTh MOHATHUSAMHU: TIEpBOOOpa3Hasi W MHTErpay; MOHUMATh
reoOMeTpUYEeCKui U GU3NUECKUN CMBICI HHTErpaa.

Haxomute mepBooOpa3Hble  DJIEMEHTAPHBIX  (DYHKIMI;  BBIYMCIATH
uHTerpai no popmyne Hetorona—JleliOnua.

Pemate npukiagHele 3a1a4i, B TOM YHCIIE COUUAIBHO-3KOHOMHUYECKOIO U
¢usnyeckoro  xapakrepa,  CpeICTBaMU  MaTeMaTHYECKOro  aHaJIM3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
Ne KoauuecTBO YacoB
HaumeHoBaHue pa3ae/ioB duekTpoHHble (¢ poBbIE)
n/ KoHTpoJbHbIE IIpakTH4eckue
U TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PecypcChl
n padoThl padoThl
MHoxecTBa
palMoOHAIBHBIX U
1 € CTBUTEILHEIX YHCEIT 14 1 bubnmotexa HOK
A ’ https://m.edso0.ru/1568aba3
PanvionaneHbIE ypaBHEHUS
Y HEPaBEHCTBA
Dyuximn u rpadpuku.
9 CTyeHneHL . eibia 6 bu6moreka [IOK
H https://m.edso0.ru/1568aba3
MoKazaTejiemM
ApubMeTnuecKknii KOpeHb
N—0ii CTEeTICHHU. bubnuorexa [JOK
3 18 1 :
HppanuonanbHbie https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
DopmyJibl
4 TPUTOHOMETPHUU. T pUTOHOM 22 1 Eubmrorexa HOK
P puH. 2P https://m.edsoo.ru/1568aba3
€TPUYECKUE YPaBHEHUS
5 IlocnenoBaTenbHOCTH U 5 bubmuoreka [JOK
MpOrpeccuu https://m.edso0.ru/1568aba3
5 [ToBTOpenue, 06061IeHNE, 3 1 bu6mmoreka [JOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/1568aba3
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11 KJIACC

qucia

Ne KoauuecTBO YacoB
HaumeHoBaHue pa3aesioB duekTpoHHble (¢ poBbIE)
n/ KoHTpoJbHbIE IIpakTH4eckue
U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
n padoThI padoTsbI
Crenenb ¢ palliOHAIHHBIM
MOKa3aTesIeM. Eub 1OK
nonorexa
1 IT .
oKazaTebHas PYHKLILA 12 1 https://m.edsoo.ru/f11c4afd
[TokazaTenbHble ypaBHEHUS
Y HEPaBEHCTBA
Jlorapudmuueckas
5 GyHKIHS. 12 bubnuoreka [JOK
Jlorapudmuueckue https://m.edsoo.ru/fl11c4afd
YPaBHEHUS U HEPABEHCTBA
TpuroHomerpuyeckue
3 GbyHKIUM 1 BX TpaduKy. 9 1 bubnuoreka [IOK
TpuroHomerpuyeckue https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
4 [IpousBoaHas. 24 1 bubnuoreka [JOK
[IpumeneHnne nporu3BOIHOM https://m.edsoo.ru/f11c4afd
WNurerpan u ero bubnuoreka [JOK
5 9
MIPUMEHEHUS https://m.edsoo.ru/f11c4afd
6 CucteMbl ypaBHEHUH 12 1 bubmnorexa [IOK
P https://m.edsoo.ru/f11c4afd
7 HatypanbHble u nemnsie 6 bubnuoreka [IOK

https://m.edsoo.ru/fl11c4afd
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[ToBTOpenue, 060061ICHNE,

cUCTeEMAaTHU3alus 3HaAaHNN

18

bubmuoreka [IOK
https://m.edsoo.ru/f11c4afd
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