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MNOACHUTEJIBHASA 3AIINCKA

VYyebnblii mnpeamer «Anredpa W Hadajla MaTEMaTUYECKOrO aHallu3a
ABJIIETCSI OJHMM U3 HaumOoJiee 3HAYMMBIX B MpPOTpaMMe CpeIHEro OOIIero
oOpa3oBaHMs,  TOCKOJBKY, C  OJHOH  CTOPOHBI, OH  OOECIEeYMBaACT
UHCTPYMEHTAJIbHYIO 0a3y JJIsl U3yYEHUS BCEX €CTECTBEHHO-HAyYHBIX KYPCOB, a C
JIpYrol  CTOpoHbl, (GOPMHUPYET JIOTHYECKOE M  aOCTPaKTHOE MBIIUICHUE
oOydJarommxcss Ha YpPOBHE, HEOOXOAMMOM JUIsi OCBOCHUSI HMH(POPMATHUKH,
OOIIIECTBO3HAHUS, HCTOPUHM, CJIOBECHOCTH M JPYTrUX JTUCHUIUIMH. B pamkax
JAHHOTO y4eOHOro Kypca oOydarolluecs OBJAJACBAIOT YHHUBEPCAIBHBIM S3BIKOM
COBPEMEHHOW  HayKu, KoOTopas  (QOpMYyJIUpYeT CBOM  JOCTHXKEHHUS B
MaTeMaTuyeckoi opme.

YyeOHblli TIpeAMET anreOpbl W Hayajdl MaTEeMaTHYEeCKOTO  aHaiu3a
3aKJ1abIBAa€T OCHOBY [UJISl YCHEIIHOIO OBJIQJEHUS 3aKOHamMu (DU3UKU, XUMUH,
OMOJIOTMM, TIOHUMAaHHUSI OCHOBHBIX TEHJCHIIMH pa3BUTHUA OSKOHOMHUKH U
OOLIECTBEHHOM KU3HU, MTO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIM(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCMOJb30BaTh MX MJI JAJIbHEHUIIETO
oOpa30BaHMsI U B TOBCETHEBHOM >kKU3HU. B TO ke Bpems oBlafieHne aOCTPaKTHBIMU
U JIOTUYECKH CTPOTMMHU KOHCTPYKLUMSIMH aiareOpbl U MAaTeMAaTHUYECKOrO0 aHajau3a
pa3BUBAaET yMEHUE HAxXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb,
JIOKa3bIBaTh YTBEPKICHUS C MOMOIIBID MHAYKIHMH W PacCyXAaThb IEAYyKTHUBHO,
UCIOJIb30BaTh 000O0IIEHHE M KOHKpPETU3alnio, abCcTparupoBaHHME M aHAJIOTHIO,
(bopMupyeT KpeaTUBHOE U KPUTUYECKOE MBIIILJICHHE.

B xozae u3ydenus yueOHoro npenmMera « Anredpa U Hayaia MaTeMaTH4YeCKOro
aHanu3a» oOydYarolIuecsl MOJY4YaroT HOBBIA OMNBIT PEIIeHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MATEMAaTUYECKUX MOJIENIE peajbHbIX CUTYAIlUH,
UHTEpPIPETAlUX  TOJYYEHHBIX  PEHIEHUM, 3HAKOMATCS C  OpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

YVueOHbIN MpEIMET oOJtamaer 3HAYUTEILHBIM BOCIHHTATEILHBIM
NOTEHLMAJIOM, KOTOpBIM peanu3yercss Kak d4epe3 ydeOHbIM  Marepual,
CroCcOOCTBYIONMH  (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U 4epes
cnenupuKky  y4eOHOM  JesTeNbHOCTH,  TpeOyroweld  MpOoJOJKUTETBHOM
KOHLIEHTpaIu BHHUMAaHMS, CaMOCTOSATENbHOCTH, aKKypaTHOCTH u
OTBETCTBEHHOCTH 3a MOJyYECHHBIN PE3yJIbTAT.

B ocnoBe Mmeroauku oOyueHus aireOpe M HadajlaM MaTeMaTHYEeCKOTro
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUSI.

B crpykrype yuyeOHOro mpenMera «Anrebpa M Hayaiga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BhIUUCIEHUD», « DyHKIIUU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauaia



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJEPKATENbHO-METOANYECKHE JHMHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Ooiee
IMIMPOKUM MATEMAaTHYSCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYalluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE TPU U3YUYEHUU y4eOHOTrO Kypca, JUIs
peIIeHUsI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MaTeMaTUYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o0ero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHUCiIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YWCIIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJeHHE Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCIHOJIb3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINuHbIX 33134
dbopMupyeTcsi TpeCTaBICHUE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynbTaTe OOyYarolUecss OBJIAJEBAIOT PAa3IMYHBIMU METOAAMU  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
coAepKalmx mapameTpel. [lodydeHHBIE yMEHHs HIMPOKO HCHOJB3YIOTCS MpH



UCCIeNOBaHNH (DYHKIMA C TIOMOIIBI0 TTPOU3BOAHON, TPHU PEIICHUH MPUKIIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copep:karenbHas IMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacdy€Thl MO  ¢opMysnaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAKEHUIA,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepruajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemiaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepkarenbHo-MeToauueckass JUHUS «DyHKIMH U TpaQuKU» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelieHus 3aad U3 APYruxX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosbllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (POpMyJaMu 3aBHCUMOCTH MEXKIY
pa3IMYHBIMU BEJIIMYUHAMH, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTUYECKOU, Tpaduueckoi u cioBecHoil. Ero msyuenwue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYLIECTBEHHO PACIIUPHUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMMA, ONpEeAeNsiTb HX HauOONbIIME W HAUMEHbIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAu (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsl TmpolieccoB. JlaHHasi coaep:kaTeiabHasi JMHUSA OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]1a4axX. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4E€CKOTrO
aHanM3a CIoOCOOCTBYET pa3BUTHIO aOCTPakTHOTO, (OPMAIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaX.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCATbHBIA SI3BIK, OOBEIUHSIOUINI BCE pa3/esbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €0 JJI BBIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEMaTHUECKON JIOTMKH CIIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBILIUICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTr0 MOJEIUPOBAHUS, KOTOPbIE NPU3BaHBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQXX/IbIM U3 pa3/ieloB IPOrpaMMbl, IOCKOJIbKY BECh MaT€pHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEMaTUYECKOrO aHaJIU3a».

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHaym3a» orBoauTcs) 11 kimacce — 136 yacoB (4 yaca B HEJICIIO).

Tak Kak 1aThl IPOBECHHS YPOKOB COBNAAAIOT ¢ npa3aHukamu: 23.02.26r,
9.03.26r,1.05.26r, 11.05.261. B 2025-2026 yyebHOM TOAy Iporpamma Oyaer
npoiiieHa MoJIHOCTHIO 3a 132 vaca. Pabouas nporpamma coctaBjiieHa ¢ Y4ETOM
YIUTOTHEHUS MaTepuara.



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Yucaa v BBIYMCICHUA

Harypansubie u nenble yncna. [[pumeHeHne Npu3HAKOB JIEIMMOCTH LIEJIbIX
qyuces, HauOoJpmuik oOuuid ngenutens (manee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkimaa 11 pemenus
3a/1a4 B LEJIBIX YUCIIAX.

Kowmmnekcuble uucia. AnreOpanueckass W TPUTOHOMETpUYEcKass (QOpPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYeCKHe Omneparuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YKCEN IJIs PEIICHHS (PU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTh YpPAaBHEHUW M HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0Op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PernieHre TpuroHoOMEeTpU4eCKuX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS TIOKA3aTeNbHBIX U  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTEeIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHu.

[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ady M 3aJad M3 pa3lInyHbIX O00JacTel HAayKu M pealbHOU
YKU3HU, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTaTOB.

DOyHKUMH U TPaPuKn

I'padux xommosuruu ¢Gyukuuii. ['eomerpudeckue o0pas3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padrueckre mMeTonmpl pelieHUs yYpaBHEHM W HepaBeHCTB. [ 'paduueckue
METO/IbI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (QYHKIUH 7S HMCCICIOBAHUS MPOIIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEATBHON KU3HU.



Hauasa MmaTeMaTH4eCKOr0 aHAJIHU3a

[TpumeHeHre MPOU3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTDH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonbIIEro W HAMMEHBUIETO0  3HAYEHUH
HEMpepbIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHnE TPOU3BOJHOM I HAXOXKICHUS HAWJIY4IlEero pElICHUs B
NPUKIIAIHBIX 3a/1a4dax, I ONpPEACIIEHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3aJIaHHOTO (HOPMYJION MK TpauKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. I[lepBooOpa3Hbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHUs TepBOOOPa3HbIX.

HNnTerpai. ['eomeTpuueckuu CMBICJI MHTErpala. Brruucienue
onpenenéHHoro uaTerpaia mo ¢popmyne Hetorona-JleiOuura.

[Ipumenenrne WHTErpajia A HAXOXKICHHUS IUIOMAACH MJIOCKUX GUryp u
00BEMOB F€OMETPUUECKUX TEI.

[Tpumepsl pemenuit auddepeHManbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEAIbHBIX IMPOLECCOB C TMOMOLIBI  AU(depeHIInaTbHbIX
YPaBHECHUM.



[UDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHMA  VYEBHOI'O KYPCA  «AJITEBPA W HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI VYPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOPMUPOBAHHOCTh TPAKIAHCKON MO3HMITMU OO0YUYAIOIIErocsl Kak aKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCHICKOTO
00111eCTBa, MPEJICTABICHUE O MAaTEMAaTUUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SBJICHUH, NPOLETYP
rpakIaHCKOro o0I1ecTBa (BBIOOPHI, OMPOCHl U JAPYroe), yMEHUE B3aMMOJCHCTBOBATh C COLMAIIBHBIMU HHCTUTYyTaMU B
COOTBETCTBHH C MX QYHKIMSIMHU U Ha3HAUCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(OpPMHPOBAHHOCTh POCCUNCKON T'PaKAaHCKON MICHTUYHOCTH, YBAKEHUS K MPOLUIOMY M HACTOSLIEMY POCCHICKON
MAaTEMATHKH, IEHHOCTHOE OTHOLICHHE K JOCTHKCHHUSIM POCCUMCKHX MAaTEMAaTUKOB M POCCHUUCKOW MaTEeMaTUYECKOU
IIKOJIbI, UCTIOJIb30BAHUE ATUX JOCTHKEHUHN B IPYTUX HayKaX, TEXHOJIOTHUSIX, C(pepax SIKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHE JIYXOBHBIX IIEHHOCTEH POCCHICKOr0o Hapoja, c(hopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO
MOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHHEM JIOCTHXKEHUM HAYKU U JIESITEIbHOCTBIO YUYEHOTO, OCO3HAHHE
JMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAsS ACTETUKY MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pellIeHUM, pacCyKIeHUH, BOCIPUUMUYUBOCTD K MATEMATUYECKUM aCTIEKTaM pa3IMyHbIX BHJIOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHS NMPUMEHATh MaTEeMaTUUYECKHE 3HAHUSA B MHTEpecax 370pOBOro U Oe3omacHoro obpasa
KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (3I0pOBOE THUTaHWE, COATaHCUPOBAHHBIA PEXKHUM 3aHSATUH H
OTHbIXa, pEryisipHas ¢u3nueckass AaKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHME TMPU 3aHITHSAX CIIOPTHBHO-
03JI0POBUTEIBHOM JEATEIBLHOCTHIO;



6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIYy, OCO3HAaHWE IIEHHOCTH TPYIOJIOOWS, MHTEPEC K pPa3IudHbIM cdepam mnpodheccruoHaATbHON
NESATEITLHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW W €€ TPWIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymymien
npodeccu M peaju30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaT€MaTHUUYE€CKOMY
00pa3oBaHUI0 M CaMOOOpa30BaHHUIO HA NPOTSHKEHUH BCEM JKU3HU, TOTOBHOCTh K AKTMBHOMY YYacTHIO B pelICHUU
MPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh JKOJOTHYECKOW KyJIbTYpbI, NMOHUMaHUE BIUSHHUS COLHUAIBHO-DKOHOMHUYECKHX TPOILIECCOB Ha
COCTOSTHHE TIPUPOJIHON M COITMAJIBLHOM CPe/Ibl, OCO3HAHUE II00aJTBHOI0 XapaKTepa dKOJOTHYECKUX IPOoOJIeM, OpUeHTAIUS
Ha NMPUMEHEHNE MaTeMaTUUECKUX 3HAHUHN JUIS PEIICHUS 3a7a4 B 00JIaCTH OKPYKAIOIIEeH Cpe/Ibl, INIAHUPOBAHHUE TTOCTYIIKOB
Y OIIEHKH X BO3MOYHBIX MOCIIEICTBUI JJIS OKPYXKAIOIICH Cpe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOM
MPaKTHUKU, TOHMMaHHE MaTeMaTHYeCKOM Haykh Kak cdepbl 4YelIOBEUECKOW [eATEeIbHOCTH, JTaloB €€ pa3BUTHUSA U
3HAYMMOCTH JIJIsl pa3BUTHUSI IIMBUJIM3AIIMM, OBJIAJCHUE SI3bIKOM MAaTeMaTUKU U MaTEMaTUYECKOW KyJIbTypOi KaK CpeICTBOM
MO3HAHUSI MHUpPA, TOTOBHOCTb OCYIIECTBISATH MPOCKTHYIO U HCCIEI0BATEIbCKYIO NEATCIbHOCTh WHIAUBUIYAIHLHO U B
rpy1re.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU MATEMaTUYECKUX OOBEKTOB, MOHATHUM, OTHOIICHUN MEXITY
MOHATUSIMHU, (HOPMYJIMPOBATh OMPEACIICHUS TOHSATUM, YCTAHABIMBATH CYIIECTBEHHBIM TPU3HAK KjaccU(UKaIUy,
OCHOBaHMSI JIJIT 000OIICHHS U CPAaBHECHHS, KpUTESPUH ITPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (DOPMYyITUPOBaTh U MPEOOPA30BBIBATH CYXKJICHUS: YTBEPJIUTEIbHBICE U OTPUIIATEIILHbIE, CANHUYHbIC,
YacTHBIE U O0IIKE, YCIOBHBIE;



BBISIBJISITh MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpEUusi B ¢akTax, JAHHBIX, HAOIIOJCHUSIX U
YTBEPXKACHUSIX, MPEJiaraTb KPUTEPHUH TSI BHISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEYUHUIA;

JienaTth BBIBOABI C HCIOJIB30BAaHMEM 3aKOHOB JIOTUKM, JEAYKTHBHBIX U WHIYKTHBHBIX YMO3aKIIOUYECHUH,
YMO3aKJIFOUCHUM 110 aHAJIOTHH;

MPOBOJUTh CAMOCTOSITEIBHO JIOKA3aTeIbCTBA MATEeMaTHUYECKUX YTBEPXKIEHUM (MpsiMble W OT MPOTUBHOIO),
BBICTpAaUBaTh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOBI;

BbIOMpaTh CHoco0 perieHus y4eOHO# 3amaud (CpaBHUBATh HECKOJIBKO BAPUAHTOB pEIICHHs, BHIOMpATh Hauboiiee
HOJXOSAIINM ¢ yYETOM CaMOCTOSITENIBHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATENbCKUN MHCTPYMEHT MO3HAHUA, (POPMYIUPOBATH BOMPOCH], PUKCUPYIOLIHE
IPOTUBOpEYHE, MPOOJIEMY, YCTaHABIMBAaTh HCKOMOE W JaHHOE, (OPMHUPOBATh THIOTE3y, APryMEHTHPOBATh CBOIO
MO3UINI0, MHCHHE;

IPOBOJUTH CaMOCTOSTEIBHO CIUIAHMPOBAHHBIA HSKCIIEPUMEHT, HCCIIEIOBAHUE IO YCTAHOBJICHUIO OCOOEHHOCTEM
MaTEeMaTHYECKOTr0 OOBEKTA, SBJICHUS, IPOIIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEX ]y 00bEKTaMU, SBJICHUSMU, IPOIIECCAMU;

CaMOCTOSITeNIbHO  (popMynupoBaTh 0O0OOIIEHHST W BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO HAOJIOCHMUS,
UCCJIEI0BAHUSI, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHHI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIIECCa, a TAK)KE BBIABUTATH MPEATOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSIX.

Pabora c nunopmanueii:

BBISBJIATH e(UIIMTHI MH(GOPMAIIMH, TaHHBIX, HEOOXOAMMBIX JUIsI OTBETA HAa BOIIPOC U VISl pEIICHUS 3a/1a4H;

BBIOUpaTh HMH(POPMAIIMIO U3 HCTOYHHUKOB PA3MYHBIX THUIIOB, aHAJM3UPOBATh, CHUCTEMATU3HPOBATh W
UHTEPIPETUPOBATh UH(POPMALIUIO PA3TUUYHBIX BUJOB U (POPM MpeACTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIUIO, IPEACTABIATH €€ B PA3IMYHBIX (popMax, WILTIOCTPUPOBATH TpapuuecKH;

OLIEHUBATh HaIEKHOCTh MH(OPMALIUU IO CAMOCTOSTEIBHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUSA
OO01menue:



BOCIIPUHUMATh U (QOPMYJIUPOBATH CYXJCHHS B COOTBETCTBUU C YCJIOBHSMHM U UEISAMH OOIIEHUS, SICHO, TOYHO,
IrPaMOTHO BBIPAKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U IMCBMEHHBIX TEKCTAX, JAaBATh MOSICHEHMS 110 X0y PEIICHUS 3a1a4H,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XO0/A€ OOCYXIEHMs 3a/laBaTh BOIIPOCHI IO CYIIECTBY O0OCYXIaeMOl TeMbl, MpPOOJEMBI, pelIaeMOM 3aaaud,
BBICKA3bIBaTh UJICH, HALICJICHHBIE HA IIOMCK PELICHHUs, CONOCTABIATh CBOU CYKJEHHUS C CYKICHUAMM IPYTUMX YYaCTHUKOB
auanora, oOHapyXMBaTh pa3iMude M CXOJCTBO TMO3WIMHA, B KOPpPEKTHOU (opme (HopMynHpoBaTh pa3HOTIACHs, CBOU
BO3PAKECHMUS;

NPEJCTaBIISITh PE3yNIbTaThl PEIICHUs 3a/laud, SKCIIEPUMEHTA, UCCIEIOBAaHUs, MPOEKTa, CAaMOCTOATEIbHO BbIOUPAThH
(dopMaT BBICTYIUIEHUS C YUETOM 3a/]a4 MIPE3CHTALMU U OCOOCHHOCTEHN ayAUTOPUH.

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS

Camoopranusamnus:

COCTABJISITh IUIAH, AITOPUTM PEIICHHUS 3aJa4yM, BBIOMPATH CIOCOO PEHICHUS C YYETOM HUMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apTyMEHTUPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM MH(OPMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BJIAJICTh HABBIKAMH TI03HABATEIHHON pe(dIeKCHMM KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUA W MBICIUTEIBHBIX
MPOIIECCOB, MX PE3yJIbTaTOB, BIAJE€Th CIHOCOOAMH CaMONPOBEPKU, CAMOKOHTPOJISI Tpollecca W pe3yibTaTa pelieHus
MaTeMaTHUYEeCKOHN 3aJ1auM;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH TIPH PEIICHUH 3a]]a49H, BHOCUTH KOPPEKTUBHI B JICATCIIBHOCT Ha
OCHOBE HOBBIX OOCTOSITEIIBCTB, TAHHBIX, HAWIEHHBIX OMMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE pPE3y/bTaTa LETU M YCJIOBHUSIM, OOBSCHATH MPUYMHBI JOCTIKCHUS WU HETOCTHIKEHUS
pe3yIbTaTOB JIEATEIILHOCTH, HAXOAUTH OLITUOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTBITY.

CoBMmecTHAas 1eATEIbHOCTD:

MOHUMATh W WCIOJI30BaTh MPEUMYIIECTBA KOMaHJHOW W WHIWBHUIYyAIBHOW PaOOTHI TP PEIICHUU y4eOHBIX 3a/ad,
MPUHUMATh 11eJIb COBMECTHOH IEATEIHLHOCTH, TUIAHWPOBATh OPTraHU3AIMI0 COBMECTHOW pPabOTHI, paCIpeaeisaTh BUIbI
paboT, JOroBapuBaThCs, 0OCYKIaTh MPOIIECC U PE3YNIHTAT PadOTHI, 00001IaTh MHEHUS HECKOJIBKUX JTIOJICH;



y4acTBOBaTh B TPYIIOBBIX (opmax paboTsl (0OCYykaeHUs, OOMEH MHEHUH, «MO3TOBBIC IMITYPMBI» U HWHBIE),
BBITIOJHSATH CBOIO YacTh pabOThl M KOOPJIAMHUPOBATH CBOM JCHCTBHS C APYTMMHU WIEHAMHU KOMAaH[bI, OIICHUBATHh KauyeCTBO
CBOETO BKJIa/1a B OO MPOIYKT MO KPUTEPHUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K kxonny oOyuenus B 11 kiacce oOyyaromuiics MOJYYUT CIAEAYIOIIME NPEIMETHBIE PE3YNbTAaThl IO OTIACIbHBIM
TeMaM pabouell mporpamMmsl yueOHOro Kypca «Asredpa 1 Hayana MaTeEMaTHUECKOTO aHAJIU3a»:

Yuciia ¥ BbIYHCICHHSA:

CBOOO/IHO OINEpPUPOBATH MOHATHAMH: HATypaJlbHOE M LEJIOE YMCIO, MHOXKECTBA HATYPAJIbHBIX W LEJIBIX YHCEl,
WCIIOIB30BaTh npu3Haku aenuMoctr nensix uuces, HOJl m HOK HarypansHbBIX umcen st pemieHus 3aaad, NPUMEHSATh
anroput™m EBkinna;

CBOOO/IHO ONEpUPOBaTh IMOHATHEM OCTaTKa [0 MOJIYJIIO, 3aliChiBaTh HaTypajbHbIE 4YHCIIA B Pa3IMYHbIX
NO3ULIMOHHBIX CUCTEMAX CUHUCIICHUS;

CBOOOJHO ONEpPUPOBATh MOHATUAMH: KOMILIEKCHOE YHCIO M MHOKECTBO KOMIUIEKCHBIX YHCEI, IPEJCTaBIATh
KOMILJIEKCHBIE YKCIIa B aNreOpandeckoil U TPUrOHOMETPUYECKON (opMe, BBHIMOIHATh apu(PMETHUECKUE ONEpalluid ¢ HUMU
U n300paxaTh Ha KOOPJAUHATHOM TJIOCKOCTH.

YpaBHEeHUS U HEPABECHCTBA:

cBOOO/IHO ONEpUPOBATh MOHATUSMU: HpPpPALMOHANIbHBIE, IOKa3aTelibHble M JorapuMuyecKkue HepaBEeHCTBA,
HaxOJWUTh UX PELICHHS C TOMOIIBK PABHOCUJIBHBIX NIEPEXOIOB;

OCYULIECTBJISATH OTOOP KOPHEN NP PELIEHUU TPUTOHOMETPUYECKOTO YPABHEHUS;

cBOOO/IHO ONEpPUPOBATH MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSATh HEOOXOAMMBbIE (HOPMYIBI IS
peLIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATUSIMH: CUCTEMA U COBOKYITHOCTb YPaBHEHHM 1 HEPABEHCTB, PAaBHOCUJIbHBIE CHUCTEMBI U
CUCTEMBI-CIIEJICTBHS, HAXONUTh PELICHUS] CUCTEMBI U COBOKYITHOCTEW PAallMOHAIIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX
U JIorapu(PMUUYECKUX YPaBHEHUN U HEPABEHCTB;

pelaTh palloHaIbHbIE, HPPAalMOHANIbHBIE, TOKa3aTeIbHbIE, IOTAPU(PMUUECKIE U TPUTOHOMETPUUECKHUE YPAaBHEHUS U
HEPaBEHCTBA, COJIepKAIINE MOLYJIN U TapaMETPhI;



IPUMEHATH IpaduyecKrue METO b Ui PEIICHUS] ypaBHEHU 1 HEPABEHCTB, a TAKXKe 3a7a4 ¢ MapaMeTpaMu;

MOJICJIMPOBATh pEalbHbIE CUTYallMH Ha SI3bIKE alreOpbl, COCTABISATH BBIPAXKEHUS, YPAaBHEHHUs, HEPABEHCTBA U MX
CHUCTEMBl 10 YCIOBHUIO 3a/Jayd, HCCIEIOBaTh TOCTPOCHHBIE MOJEINU C HCIOJB30BaHUEM afmapara anreOpsl,
UHTEPIIPETUPOBATD [TOJIYYEHHBIHN pe3yJIbTaT.

DOyHKUMHA U TPapuKu:

CTPOUTH IpapUKN KOMITO3ULIUU (QYHKIIUN C MTOMOIIBIO 3JIEMEHTAPHOTO MCCIEOBAHUSA U CBOMCTB KOMITO3UIIUHU JIBYX
byHKITNH;

CTPOUTb T€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HAa KOOPAUHATHOM TIOCKOCTH;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: TpaUKU TPUTOHOMETPUUECKUX (PYHKIIMIA;

OPUMEHATH (QYHKLIUU AJI1 MOJIEIUPOBAHUS U UCCIIEI0BAaHUS pPealbHBIX NPOLIECCOB.

Havana mareMaTH4ecKOro aHajmsa:

MCITI0JI30BaTh IPOU3BOIHYIO JJIsl UCCIIEIOBaHUS (DYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOAUTh HauOOJbIlIEEe U HAUMEHbILIEE 3HAaUeHHs (PYHKIIMUA HENPEPHIBHON Ha OTPE3KE;

UCITIOJIB30BaTh MPOU3BOJHYIO JUISl HAXOXKJICHUS HAWIYYIIEro PEIICHHs B MPUKIAIHBIX, B TOM YHUCJIE COLHUAIBHO-
SKOHOMUYECKUX, 3a7a4ax, Jis ONpPeIeJICHUsI CKOPOCTU U YCKOPEHHMSI MPOLECcca, 3aJaHHOTO (OpMYJIOi WK TrpaduKom;

CBOOOJHO ONEpPUPOBATHh MOHATHUSMU: TEPBOOOpa3Has, ONPEACNEHHBIM WHTErpajg, HaxOAWUTh MEpPBOOOpa3HbIE
AJeMEHTapHbIX (PYHKIUN U BBIUUCIATH UHTErpall o popmyse HotoTona-JlelOHuna;

HAXOAMTh IJIOLIAAH IUIOCKUX GUTYP U OOBEMBI TEJI C MOMOLIBIO UHTETpaa;

UMETh IMpEACTaBIEHUE O MaTeMaTH4YEeCKOM MOJECIUPOBAHUM Ha MpUMEpe CcocTaBiIeHUs U depeHInaTbHbIX
YPaBHEHMU;

pemaTth NpUKIaAHbIE 33/a4d, B TOM YHKCJE COIMAIbHO-3KOHOMUYECKOTO U (PU3NYECKOr0 XapakTepa, CpelICTBAMU
MaTE€MaTUYECKOro aHaIu3a.



TemaTnyeckoe MIIAHUPOBAHUE

11 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 I/ICCJ'Ie,HOBaHI:Ie (GYHKIHH C ITOMOIIIBEO 99 5
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 UHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUYECKUX ()YHKIIHH. 1 1
Tpuronomerpuveckue HepaBeHCTBA
4 WppanuoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
KomriekcHbie ncia 10
6 HarypanbHble u nensle yucna 10
CHCTEeMBI paliMOHAILHBIX, HPPAIIHOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUU
8 3amaqu ¢ mapameTpamMmu 16 1
9 HOBTOPCHI/IG, 000011IeHHEe, CHCTEMATH3AIIAS 16 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0




HOYPOYHOE IINTAHUPOBAHHUE
11 KIJACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchl
[Ipumenenne npou3BOIHON K
1 HCCIIEIOBAHUIO KIUH Ha 1
dyn 01.09.2025
MOHOTOHHOCTB ¥l 9KCTPEMYMBI
[IpuMeHeHue MpOU3BOTHOM K
2 HUCCIIEIOBAHUIO K1 Ha 1
Pyn 02.09.2025
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI
[IpuMeHeHne Npon3BOJHOM K
3 HUCCIIEIOBAHUIO K1 Ha 1
Pyn 04.09.2025
MOHOTOHHOCTB ¥ 9KCTPEMYMBbI
[IpuMeHeHne Mpon3BOIHOM K
4 HCCIIEIOBAHUIO KIUH Ha 1
Pyu 05.09.2025
MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K
5 HCCIIEIOBAHUIO KIUH Ha 1
Pyu 08.09.2025
MOHOTOHHOCTB M 9KCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
6 HCCIEI0BAHUIO KIUH Ha 1
Pyn 09.09.2025
MOHOTOHHOCTE M 9KCTPEMYMBI
7 BxonHasg xoHTpoabHas padora 1 1
P P 11.09.2025
8 Haxoxnenne HanOoIbIIEro U 1




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMHU Ha OTpe3Ke

12.09.2025

10

11

Haxoxxaenne HanOoIbIIEro U
HAaWMEHBIIIETO 3HAUCHUS HEPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIETO 3HAUYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

15.09.2025

16.09.2025

18.09.2025

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

19.09.2025

13

[Ipumenenne npou3BOIHOMN ISt
HaxO0>KJICHUSI HAWJTYYIIEro PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

22.09.2025

14

15

16

[Ipumenenne nponu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIIOi UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIICHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIIOH UITH
rpaduKom

23.09.2025

25.09.2025

26.09.2025




17 Komnozunus GyHkimit 99.09.2025
18 Komnozunus GyHkimit 30.09.2025
19 Kommnosumus hyHkmmii 02.10.2025
20 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha

KOOPJMHATHOMN TIJIOCKOCTH 03.10.2025
21 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha

KOOPJIUHATHON TUIOCKOCTH 06.10.2025
99 Kontponbnas padota: "UccnenoBanue

GyHKIHUH ¢ TOMOIIBIO TPOU3BOTHON" 07.10.2025
93 [lepBooOpazHas, OCHOBHOE CBONCTBO

1epBOOOPaA3HBIX 09.10.2025
24 [TepBooOpasHbIe 37IeMEHTApHBIX (DYHKITUH.

[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX 10.10.2025
o5 IlepBooOpazHbIe 1eMEHTAPHBIX ()YHKIUHA.

[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX 13.10.2025
26 NHuterpai. I'eoMeTpudecKnii CMBICI

UHTerpana 14.10.2025
97 Brruucnienue onpeaenéHHOro MHTerpaia

o gopmysne HoroTona-JIeliOHuna 16.10.2025
98 Brruucnienue onpeaenéHHOro MHTErpana

o ¢opmyne HeroTona-JleiiOnuma 17.10.2025
29 [TpumeHeHne MHTETpaa A1l HaX OXKACHUS

iouaiel IioCcKux Guryp 20.10.2025
30 [IpumeHeHne UHTErpaia s HaXOXKIACHUS

00BEMOB T€OMETPUUYECKHUX T 21.10.2025




[Tpumeps! pemennii qudQepeHraIbHbIX

31 ypaBHEHUM 23.10.2025
32 [Tpumeps! pemennii qudQepeHraIbHbIX
YpaBHEHUI 24.10.2025
MatemaTtuueckoe MOJEIUPOBAHHE
33 peabHBIX MPOIIECCOB C MTOMOIIBIO 06.11.2025
mudepeHInaTbHBIX YPaBHCHUM
34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan” 07.11.2025
35 Tpuronomerpruyeckue QyHKIHH, UX
CBOWCTBA U TpaduKH 10.11.2025
36 Tpuronomerpuyeckue QyHKINH, UX
CBONCTBa U rpaduku 11.11.2025
37 Tpuronomerpruyeckue QyHKIHH, UX
CBONCTBa U rpaduku 13.11.2025
38 Tpuronomerprudeckue QyHKIHH, UX
CBOMCTBA U rpaduKu 14.11.2025
39 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpapUKu 17.11.2025
OT60p KOpHEHN TPUTOHOMETPUUYECKUX
40 yYpaBHEHUH C TOMOLIBIO 18.11.2025
TPUTOHOMETPHUECKONW OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX
41 YPaBHEHUH € TOMOILBIO 20.11.2025
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUYECKHX
42 YpaBHEHU C TOMOIIbIO 91.11.2025

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPHUECKHUX

43 ABHEHUH C MIOMOIIIBIO

ZEHFOHOMeTqueCKH(jﬁ OKPY’KHOCTH 24.11.2025
44 Perienue TpUroHOMETpHUUECKUX

HEPAaBEHCTB 25.11.2025
45 Penrenne TpUroHOMETpHUUECKUX

HEPaBCHCTB 27.11.2025
46 Penienne TpUroHOMETPHUUECKUX

HEPaBCHCTB 28.11.2025
47 i:gz;zi :;)I/II‘OHOMGTpI/I‘-IeCKI/IX 1122025

Kontponbnas padota: "['paduku
48 TPUTOHOMETPUUECKUX (DYHKIIHA.

TI:)HFOHOMeTr;)quCKHe ina]I:GHCTBa" 02.12.2025
49 OCHOBHBIE METOJIbI PEILICHUS

II0Ka3aTeIbHBIX HEPABEHCTB 04.12.2025
50 OCHOBHBIE METOJIbI PETICHUS

MOKa3aTeIbHBIX HEPABEHCTB 05.12.2025
51 OCHOBHBIE METO/IbI PEeLLICHUS

MOKa3aTeIbHBIX HEPABEHCTB 08.12.2025
59 OCHOBHBIE METO/IbI PEeILICHUS 09.12.2025

MOKa3aTeJIbHbIX HEPABEHCTB
53 OCHOBHBIEC METO/IBI PETICHUS

Jorapu(MUIECKUX HEPABEHCTB 11.12.2025
54 OCHOBHBIE METO/IbI PEeILICHUS

Jorapu(pMHUUECKUX HEPABEHCTB 12.12.2025
55 OCHOBHbBIE METO/IbI PEILICHUS

Jorapu(pMHUUECKUX HEPABEHCTB 15.12.2025




OcHoBHBIC MCTOJbI pCHICHUS

5 Jorapu(MUIECKUX HEPABEHCTB 16.12.2025
57 OCHOBHBIE METO/IbI PEILICHUS

HppalMOHATIbHBIX HEPABEHCTB 18.12.2025
58 OCHOBHBIC METOJIbI PEIICHUS

HPpAIMOHATILHBIX HEPABEHCTB 19.12.2025
59 OCHOBHBIE METO/IbI PEILICHUS

HPpAIMOHATILHBIX HEPABEHCTB 22.12.2025
60 OCHOBHBIE METO/IbI PETLICHUS

HppalMOHATIbHBIX HEPABEHCTB 23.12.2025
61 I'paduueckue MeTo b1 peIHeI:II/I}I

UppalMOHATIBHBIX YPaBHEHUI 25.12.2025
62 I'paduueckue MeTo b1 peIHCIjI/ISI

UppalMOHATIbHBIX YpaBHEHUN 26.12.2025
63 I'paduueckue METOIbI pELICHNUS

MOKa3aTeIbHBIX YPAaBHEHHI 29.12.2025
64 I'paduueckue MeTo bl peLeHus

II0Ka3aTeIbHBIX HEPABEHCTB 30.12.2025
65 I'paduueckue METOIBI peIICHUS

JoTapu(PMUYECKUX YpaBHEHUM 12.01.2026
66 I'paduueckue MeToIb! peLeHus

Jorapu(MUIECKUX HEPABEHCTB 13.01.2026
67 I'paduueckue MeTOIbI peLIeHUs

Jorapu(pMHUUECKUX HEPABEHCTB 15.01.2026

I'paduueckue METOIBI peIICHNUS
68 HOKaSaTeJ'Ij)HBIX 1 JTIorapu(HMUIECKIX 16.01.2026

ypaBHEHUI
69 I'padmyueckue MeTOABI pemeHUS




MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
ypaBHEHUU

19.01.2026

70

71

72

I'padmyeckue MeToAbI perieHUs
MOKAa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX
HEPaBEHCTB

Kontponbnas padota: "HpparmoHaibHbIe,

MOKa3aTeibHbIE U JIoTapuMuuecKue
HepaBeHCTBA"

20.01.2026

22.01.2026

23.01.2026

73

KomruiekcHele uncna. AnreOpandeckas u
TpUTOHOMETpHYECKasi GOPMBI 3aIHCH
KOMILJIEKCHOTO YuClia

26.01.2026

74

KomruiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUEcKas (popMbI 3arucu
KOMITJIEKCHOTO YHCIIa

27.01.2026

75

76

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU
Apudmernueckue oneparum ¢
KOMIUJIEKCHBIMU YU CJIaMHU

29.01.2026

30.01.2026

77

N3o0pakeHne KOMIUJIEKCHBIX YHCeN Ha
KOOPJAWHATHOW TIOCKOCTH

02.02.2026

78

79

N300pakeHre KOMIUIEKCHBIX YMCell Ha
KOOPJMHATHOM TIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCJIa

03.02.2026

05.02.2026

80

®opmyna Myaspa. Kopuu N-oii ctenenun




13 KOMIIUICKCHOI'O 4ucCJja

06.02.2026

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHUCCJI OJId

81 Ej;l;iHHSI (bU3NIECKUX U TEOMETPHUYECKIX 09.02.2026
82 Kontponbnas padota: "KomrmiekcHbie

guca" 10.02.2026
83 HarypanbHble u 1ienbie urncia 12.02.2026
84 HatypanbHble u 1ienble uncia 13.02.2026
85 [IpumeHeHne MpU3HAKOB AETUMOCTH

LEJIBIX YUCEII 16.02.2026
86 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

LIETBIX YUCEI 17.02.2026
87 [TpuMeHEeHHE TPU3HAKOB JCTUMOCTH

nenbix yrcen: HOJl m HOK 19.02.2026
88 [IpuMmeHeHne MpU3HAKOB AETUMOCTH

mensix uncen: HOJL u HOK 20.02.2020
89 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

LEJTBIX YMCEJI: OCTATKH 110 MOJIYITIO 24.02.2026
90 [IpuMmeHeHne MPU3HAKOB AETUMOCTH

LEJTBIX YUCEJI: OCTATKH 110 MOJIYITIO 26.02.2026

[IpuMmeHeHne MPU3HAKOB AETUMOCTH
91 LEJTBIX YUCEIT: anropuT™ EBkimnaa s 97.02.2026

pelIeHus 3a/1a4 B LIEJIbIX YHCITaxX
92 KOHTp"OJ'II)HaSI pabora: "Teopus menIbIX 5 03.2026

qucen
93 Cucrema M COBOKYITHOCTh YPaBHEHUIA.




PaBHOCHIbHEIE CHCTEMBI M CHCTEMBI-
CICACTBUA

03.03.2026

94

95

96

Cucrema 1 COBOKYITHOCTh YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIICACTBUSA

OCHOBHBIE METO/Ibl PELIEHUS CUCTEM U
COBOKYIHOCTEW palliOHAIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTO/bI PCIICHHA CUCTEM U

COBOKYIIHOCTEH MppaLMOHATbHbBIX
ypaBHEHUH

05.03.2026

06.03.2026

10.03.2026

97

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEH IMOKa3aTeJIbHBIX
ypaBHEHUH

12.03.2026

98

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEMN MOKA3aTeIbHBIX
YpaBHEHUU

13.03.2026

99

100

101

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYTIHOCTEH JIorapu(MU4IEeCKUX
ypaBHEHUH

[IpuMeHeHnEe CUCTEM K PELIEHHUIO
MaTeMaTHYeCKUX 3aJ]1a4d U 3a/1a4 U3
pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs OTYYEHHBIX
pE3yJIBTaTOB

16.03.2026

17.03.2026

19.03.2026




102

103

104

[IpuMeHeHue cucTeM K pelieHuo
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3
pa3nMYHbIX 00J1aCTeH HayKH U pealbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pE3yNbTaTOB

[IpuMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3IUYHBIX 00JIacTel HAYKH U pealbHON
KU3HU, HTHTEPIPETALUS OTYyYECHHBIX
pe3yNbTaToB

Kontposnbnas pabora: "Cucremsi
paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U JorapupMUuecKux
ypaBHeHUI"

20.03.2026

23.03.2026

24.03.2026

105

PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

26.03.2026

106

107

PanmonaneHble HEpaBEHCTBa C
napameTpamu

PanmoHanbHBIE CHCTEMEI C ImapamMeTpaMmu

27.03.2026

06.04.2026

108

HppaunoHaiibHble YpaBHEHUA,
HEpPABEHCTBA C MapamMeTpaMu

07.04.2026

109

110

HppannoHanbHble CUCTEMBI C
napameTpamu

IlokazarenbHble ypaBHEHUS, HEPABEHCTBA
C rmapamMeTpamMu

09.04.2026

10.04.2026

111

[TokazarenabHbIE CUCTEMBI C TapaMeTpaMu

13.04.2026




112

Jlorapudmuueckue ypaBHEHUS,
HEepaBEHCTBA C [apaMeTpaMu

14.04.2026

113

114

Jlorapudmuaeckue CUCTEMBI C
napameTpamu
TpuroHoMeTpuuecKie ypaBHEHHS C
napameTpamu

16.04.2026

17.04.2026

115

TpuroHomeTpruyeckue HEPaBEHCTBA C
napameTpamu

20.04.2026

116

117

118

119

TpUroHomeTpu4ecKue CUCTEMBI C
rapameTpamu

[TocTpoenue u ucciaea0BaHUE
MaTeMaTHYECKUX MOJIEIICH peaTbHbIX
CUTYALMI C IOMOUIbIO YPABHEHUH C
rnapameTpamu

ITocTpoenue u uccienoBaHue
MaTEMaTHYECKUX MOJENEH PEAIbHBIX
CUTYallUH C IIOMOILBIO CUCTEM YPaBHEHUM
C rmapaMmeTpaMu

[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJIENEH peaabHbIX
CUTYAINIl C MOMOUIBIO CUCTEM YPABHEHUM
C mapameTpamu

21.04.2026

23.04.2026

24.04.2026

27.04.2026

120

Kontponbnas padota: "3amgauu ¢
napaMmerpamu”

28.04.2026

121

122

[ToBTOpenue, 0600MIIEeHNE,
cucTteMaTusanus 3HaHui: "YpaBHeHUs "
[ToBTOpenue, 06001IeHNE,
cUcTeMaTu3anus 3HaHuii: "YpaBHenus"

30.04.2026

04.05.2026




[ToBTOpeHue, 060061IeHNE,

123 CCPII/ICCTTeeh;aEH;;:;;e:I&;IIT‘HH. YpaBHeHus. 05.05.2026
124 [ToBTOpenHue, 060061IeHNE,

cuctemMaTtu3aius 3Hanuii: "HepaBencrpa" 07.05.2026
125 [ToBTOpeHME, 0000IIECHNE,

cuctemMaTtu3anus 3Hanuii: "HepaBencraa" 08.05.2026
126 [ToBTOpeHME, 0000IIEHNE,

cucTemMaTu3anus 3Hanuii: "HepaBencraa" 12.05.2026

[ToBTOpeHue, 0600mEeHNE,
127 C{ICTeMaTI/BaIII/If snanuil: "[IponsBonHas u 14.05.2026

e€ mpuMeHeHue

[ToBTOpeHME, 0000MIIECHNE,
12 ncTeMaTu3anus 3Hanuii: "IIponsBoaHas u
129 HToroBasi KOHTpoOJIbHASA paboTa 18.05.2026
130 Wrorosas koHTpoJibHas paboTa 19.05.2026
131 [ToBTOpenue, 06001IEHNE,

cucTeMaTu3anus 3Hanui: "OyHkun" 21.05.2026
132 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs

3HAHWM. 22.05.2026

133 [ToBTOpEHME, 0606H1€HI:IC,

CHUCTEMATHU3aIlMs 3HAHUH.
134 [ToBTOpeHwUe, O606I.LICHI:IC,

CHUCTEMaTHU3aIIs 3HAHUH.
135 [ToBTOpenue, 06001IeHNE,




cUCTEMATHU3aUs 3HAHUN.

136

[ToBTOpeHME, 0000IIECHNE,
CHCTEeMaTHu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

11




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

N IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJabTara
1 Hucna v BBIYUCICHUS
OnepupoBaTh NOHATHAMU: HATypaJlbHOE, LEJI0€ YHCIO; MCII0JIb30BaTh
1.1 IOPU3HAKU JETUMOCTH LENBbIX YHCEN, Pa3JIoXKEHHE YHCIa Ha IPOCTbIe
MHOXHTENH [Vl PELIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHb C PALlMOHAJIBHBIM [10KA3aTEIEM
13 OnepupoBaTh HNOHATHAMHU: JIorapudM 4ucia, AECATUYHbIE M HAaTypalbHbIE
' JorapuQMmel
2 YpaBHEHUS U HEpPAaBEHCTBA
[IpumensaTs cBoiicTBa cTemeHW s NpeoOpa3oBaHMsl  BBIPAXKECHHH,
2.1 ONEpUpPOBaTh IOHATUSMHU: I10KA3aTEIbHOE YPABHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB
BeinonHATe npeoOpa3oBaHMs BBIPAKEHHUH, COAEpXKAIMX JIOrapu(Msl;
2.2 OIEepUpPOBaTh MOHATUSAMU: JIOTAPU(PMUUECKOE ypaBHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOTAPUPMHUUECKUX YPaBHEHUI U HEPaBEHCTB
2.3 HaxonuTh pemieHus npocTeHImX TpPUroHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh NOHITUSAMU: CHUCTEMA JIMHEHHBIX YpPaBHEHUN U €€ PEIIEHHUE;
2.4 HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YpaBHEHUH Ul PELICHUS IPAKTUUYECKUX
3a1a4
95 HaxoauTts pemennst mpoCTEUINX CUCTEM M COBOKYITHOCTEH PallMOHAJIBHBIX
' ypPaBHEHUM U HEPABEHCTB
MogenupoBaTh peajbHbIE CUTyallMM Ha s3blKe anreOpbl, COCTABIAThH
2.6 BBIPQKCHMS, YpaBHEHMS, HEPABEHCTBA M CHCTEMBl IO YCIIOBUIO 3aJayH,
UCCIIEI0OBATh MOCTPOSHHbBIE MOJIENH C MCIIOJIb30BaHUEM anapara ajreopbl
3 OyHKIUY U TpapUKu
OnepupoBaTh MOHATUAMH: TepHoAMYEecKass (QYHKIMSA, HTPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIMH, TOYKH HKCTpeMyMma (pyHKUMHU, Haubosbliee M
' HauMeHbIIee 3HaueHus (PyHKUIUU Ha MPOMEXKYTKE; MCIOJb30BaTh UX IS
uccieoBaHusl PyHKINHU, 3aJaHHOU rpaduKkoM
OnepupoBaTh NOHATHAMM: TpapUKU MOKa3aTeIbHOH, JOrapuPMHUECKON U
3.2 TPUTOHOMETPUYECKUX (DYHKIHMI; un300pakaTh HUX Ha KOOPAMHATHOMN
IUIOCKOCTH M UCIIOJIb30BATh JJIsl PELLICHUS] ypaBHEHUI 1 HEPABEHCTB
33 N3006pakaTh Ha KOOPJMHATHON MJIOCKOCTU Tpa(UKH JIMHEHHBIX YpaBHEHUN
' Y UCTOJIb30BaTh UX AJIS PELIEHUS CUCTEMBbI IMHENHBIX YPAaBHEHUM
34 Hcnonws3oBath rpaduku (QyHKUMH JIE HCCIEIOBAHMS TPOILIECCOB U

3aBHCUMOCTEH U3 IPYruX y4eOHbBIX TUCHUIUINH



Hauana maTemaTtuueckoro aHanmsa

OnepupoBaTh MOHATUSMU: HENPEPBIBHAS (PYHKILINS, TPOU3BOIHAS (YHKIIUH;

4.1 UCTIOJIb30BaTh T€OMETPHUECKUN U (DU3MYECKHI CMBICT HPOM3BOIHON JUIA
pelenus 3axa4d
49 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHbIX  (QYHKIMM,  BBIYMCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOI'O ()yHKIIUH
Hcnonp3oBaTh  MPOM3BOAHYIO  JUIA  HCCIENOBaHMA  (YHKIMH  HA
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IIPUMEHATb PE3yJIbTaThl HCCIECIOBAHMS K
HOCTPOCHUIO IpahuKoB
44 Hcnonp30Barh NpOU3BOAHYIO JUIsl HAaXOXKIACHUS HAWIIydlIEro PEIICHUS B
' IIPUKJIAHBIX, B TOM YUCJIE COLMAIBHO-D)KOHOMUYECKHUX, 3a7a4ax
45 OnepupoBaTb HNOHATUSAMM: I€pBOOOpa3Has M HMHTErpan; IOHUMATh
' reoMeTpUYecKuil 1 (pU3NYECKHil CMBICIT HHTErpaja
46 Haxonute nmepBooOpa3Hbie dNIeMEHTAPHBIX (YHKIHMNA, BRIYUCISATH UHTETPAT
' o popmyne Hetotona — Jleitbuuna
47 Pewats npuknaaHsie 3a1a4y, B TOM YUCIE COLMAIBHO-DKOHOMHUYECKOIO U

(u3nvecKoro xapakrepa, CpeJIcTBAMU MAaTEMaTHYECKOTO aHAIIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna v BBIYKCICHUS
11 HarypanbHble u niensle yncna. IlpusHaku eIMMOCTH LEIbIX Yncel
1.2 CrerneHnsb ¢ pallmoOHAIBHBIM ITOKa3areiaeM. CBOWCTBA CTENEHU
13 Jlorapudm uucna. [lecaTuunbie 1 HATYpaJIbHBIC JTOTapU(BMBbI
2 VYpaBHEeHUS U HEpaBEHCTBA
2.1 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPIKAIINUX JTOTAPHPMBbI
2.2 [IpeobpazoBanne BeIpaKEHHIA, COACPIKALINX CTETIEHH C PALlMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpuMepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 [Toxa3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA
26 CucTeMbl TUHEHHBIX ypaBHEHUH. Penienne npukiia HbIX 3a/1a4 ¢ TOMOIIBIO CHCTEMBI
' JIMHEUHBIX YpaBHEHUMN
2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUN M HEPABEHCTB
58 [IpruMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHUIO MaTeMaTHYECKUX 3a/1ad
' ¥ 33/1a4 U3 pa3InYHbIX 00JIaCTel HAYKU U peaslbHOW KU3HU
3 @yHKIMH U TpaduKu
Oynkuus. I[lepuoanueckne QyHkiuu. I[IpoMexyTku MOHOTOHHOCTH (YHKLHUU.
3.1 MakcumymMbl U MHUHUMYMBI (yHKOuM. HauOomnbliee M HauMeHblee 3HAUYEHUE
(GYHKIIMHM Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.3 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
3.4 Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHs] ypaBHEHUH 1 JIMHEHHBIX CHCTEM
Hcnonws3oBanne rpadhukoB GyHKIMMA 17151 KCCIEAOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
3.5 KOTOphIE BO3HHKAIOT NpPU pEIIeHUH 3a7ad W3 JPYIHX YYEOHBIX IPEIMETOB H
peaIbHOMN )KU3HU
4 Hauana maremMaTHueckoro aHajinsa
4.1 HenpepsbiBable GyHKIMH. MeTOA MHTEPBAIOB /71 pEILICHHUs] HEPABEHCTB
4.2 [IpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NYECKUI CMBICI IPOU3BOIHOMN
43 [IpousBoaHbie s1eMeHTapHBIX (GYyHKUUNA. DOpMysbl HaXOXKIEHHUS MPOU3BOJHOMN
' CYMMBI, IPOU3BEIECHUS U YaCTHOTO (DYHKIHUN
[IpumeHeHre TPOW3BOJHOM K HCCIEAOBaHWI0 (YHKIMA Ha MOHOTOHHOCTh H
4.4 sKkcTpeMyMbl. HaxosxneHne HanOOJbIIEro M HaMMEHbLIEro 3HayeHUs QyHKIUU Ha
OTpe3Ke
[TprMeHeHne TIPOU3BOTHON JIJIsl HAXOXKICHHSI HAWITYUIIeTO PEHICHUsT B MPUKIIATHBIX
4.5 3ajavax, JUid OIpeAeNeHUs CKOPOCTH Ipollecca, 3aJaHHOro (opMyloN Wiu

rpaduxkom




4.6

[lepBooOpasnas. Tabnuma nepBooOpa3HBIX

4.7

WHuTerpan, ero reomeTpuueckuii M1 GU3NYECKUN CMBICI. BbluncieHue uHTErpaga mo
dbopmyne Hetorona — JleiiGOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Bnanenue wmeromamu J10Ka3aTENbCTB, AJITOPUTMAMH PEIICHUS 337ady;
yMeHue QGOpMyIUpPOBaTh U ONEPUPOBATh TMOHATHUSAMU: OIpPEIEICHUE,
aKkcuoma, TeopeMma, CJIEACTBHE, CBOMICTBO, IpPU3HAK, JI0KA3aTElbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOXKHOE YTBEPXKACHUE, MPUBOAUTH IMPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHYeCKON HHIYKIINH,
IMPOBOAUTL AOKA3aTCIIbHBIC pACCYXKACHUS IPHU PCUICHHUH 3a/1a4, OICHHUBATDb
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXECTBO, IMOAMHOXCECTBO, OIICpallMM HAJd MHOXCCTBAMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OnmrucaHusd p€ajbHbIX IPOUCCCOB U SIBJIEHUU U IIpu pClICHUHU 3aaa4, B TOM
quclie U3 PYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, cCBs3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHUE 33/1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue onepupoBaTh NOHATUSMH: HAaTypalbHOE YHCIIO, LEJN0E YHCIIO,
CTENEHb C LIEJBIM MTOKA3aTEeJIeEM, KOPEHb HATYPAJIbHOW CTENIEHH, CTETIEHD C
palMOHATIBbHBIM TOKA3aTeNeM, CTENEHb C JEHCTBUTENbHBIM IOKa3aTeseM,
JorapupmM YHUCla, CHHYC, KOCHHYC M TaHTEHC NPOU3BOJIBHOIO YHUCIA,
OCTaTOK II0 MOAYJI0, PAllMOHAIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJIbHbIX, LEJIbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ACTUMOCTH, HAMMEHBIIUI 00IIunit
JenuTeNb W HauMeHbllee oluiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMHU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemeHsAMH M Jorapupmamu, npeoOpa3oBaHus APoOHO-
palliOHaJIbHBIX ~ BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSAMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘{CCKaH nmporpeccust, TcoOMETpUUICCKaAd



nporpeccusi, OeCKOHEYHO yObIBaroIlasi reoMeTpudeckas MpOTrpeccHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (POPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U airedpanyeckas); yMeTh
MPOU3BOJIUTH apuUPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSMU:  MaTpuma 2X2  u  3x3, onpeienuTenb  MaTpUlbI,

T eOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMenue ONCprUpOBaTh MHNOHATUAMH: PpPALUOHAIBHBIC, HWPpalUMOHAJIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOI‘apI/I(l)MI/ILIeCKI/IC, TPUT'OHOMETPUYCCKHUC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI;, YMCHHUC OIICpHUPOBATH
HNOHATHUAMUKU. TOXACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpPaBCHCTB W CHUCTEM; YMCHUC PpCIIATb YPaBHCHUS,
HCpAaBCHCTBA W CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; MPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MATCMAaTUUYCCKHX

3aJla4 1 3aaa4 U3 pa3INdIHbIX obnacrei HAyKHU U peaanoﬁ KHN3HHU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HanOojblllee U HaHMMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMS, aCUMITOTHI rpaduka
¢GyHKLIMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMH, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII TPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeTIEHHbII
UHTErpal; YMEHHME HaXOAMThb AaCUMNTOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIIO3UIMN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelbHOH K rpaduky
GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE D3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIONb30BaTh MPOU3BOJHYIO Ui HCCIeNOoBaHUA (YHKLHUH,
HaXOJUTh HAWOONbIIME U HAUMEHbIIWE 3HA4YeHUs (QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOWJIEHOB C HCIIOJIb30BaHUEM armapaTa MaTeMaTHYecKOro
aHaIM3a; MPUMEHSTh MPOU3BOAHYIO ISl HAXOXKIACHHUS HAWIy4dlIero
pelleHusT B NPHUKIAJHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMHUYECKUX H

bu3MYecKuX 3a/1adax; HAXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTCrpaaa;, HNpUBOAWUTHL HNPHUMEPBI MATCMATHYCCKOIr0o MOACIUPOBAHHUA C

noMoIbI0 AU QepeHInanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, 0OpaTHAs (YHKIUS,
KOMITO3ULMS (YyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKOus,
pauvoHanmbHas (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPUUECKHE
(GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, IMOKa3aTelbHas U
jgorapupmuueckas (yHKIHUH; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3Y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHu: 331a4 U3 APYrHX y4eOHBIX NPEIMETOB M 3ahad U3 pealbHOM
KU3HH; BBIpaXaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEINYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (QyHKUMH Ui pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH;, H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemath TEKCTOBBIE 3a/laud pPa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJOTH, 3a/a4d U3 00JACTH yIpaBJIE€HUs JUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITb BBIPAKECHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBHUIO 3aJlayd, HUCCIIEN0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHEe apu(pMEeTHUecKoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIIEe 3HAUEHUs, pa3Max, JUCIEepCHUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHe H3BIEKaTh, MHTEPIPETHPOBATH
uH(pOpMalLnIO, MPEICTABICHHYIO B Ta0IMIaX, Ha AuUarpaMmax, rpaukax,
OTPaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; MPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabaWIl W JAuarpaMM; HCCIElI0BaTh
CTaTUCTHYECKUE JIAaHHBIE, B TOM YHUCIIE C TPUMEHEHHEM TIpadUUecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpapuuecKku UCCIeq0BaTh COBMECTHbBIE

Ha6J'IIOIlCHI/I${ C MOMOLIbBIO JUuarpamMm pacCCuBaHUA U JIMHEMHOMN perpeccun

YMeHHe ONnepUpoBaThb IOHATUAMH: CIyYaWHBIA OIBIT U CIlydalHOE

COOBITHE, BEpPOSITHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHHEM TpagHUUECKUX METOMIOB; IMPHUMEHSTh
GOpMyIBI CIOKEHHSI U YMHOXXEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSAMH:  CIlydaiiHas BEJIMYMHA, pAacCIpelesiecHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyyallHOW  BENWYMHBI, (QYHKIUW  paclpeieiieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, MIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIpEICICHUN IS PEUICHUs 3ajay;
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJIBIIUX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMIA, YMEHUE TPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPUPOBATH TMOHITUSMHU: COUYCTAHUE, NMEPECTAHOBKA, YHCIO COYCTAHUHU,
YUCII0  TIEPeCTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOJ'Iy‘IGHHLIfI pe3yibTar

YMeHue onepupoBaTh IMOHATUSMU: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYAHA yIJa, IUIOCKUN Yo, IBYIPaHHbIN
yroJi, TpEXIPaHHBIM Yroj, CKPELIUBAIOLIUECS IPAMBIE, MAPAJLIEIBHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MExXAay IIPIAMbIMHU,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTAMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAacCTOSHUE MEXAY NPSIMbIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMH; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPEMbI INIAHUMCTPUH, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIM C IOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIAaTb

CBA3aHHBIC C HUMU ITPAKTHYCCKUC 3aa4Un

10

YMeHue omnepupoBarh MOHATHSAMH: IUIOHIAAb (QUTYpPBI, 00BEM GUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mapajuienenunen, Mpu3Ma, NOHpamMuaa, (Gurypa M TOBEPXHOCTh
BpaIlieHus, MWIMHIAP, KOHYC, Immap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, IWIMHIpa, O00BEM KyOa,
NPsAMOYTOJIBHOTO MapajulelieNuIiea, MTUPaMUAbl, IPU3MBL, UWIUHAPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHs] KOHYCa W IWIMHIPA,

napauiCJbHbIE OCH HWJIXM OCHOBAHWIO, CCUYCHHEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LIWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHUue
MHOTOTpaHHHMKA, M300paXkaTb MHOTOI'PAaHHHUKH, (UTYphl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeacHus u3ydaeMblx (PUTyp, BHIABUTATH THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiaccuPUKanuioo GuUryp 1o
pa3jMyYHbIM IPU3HAKaM, BBINOIHATH HEOOXOAUMBIE JONOJHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue omnepupoBaTh IOHSATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOLICHUS TIPU
pelICHUH 3a/ia4y; HAXOJWTh T'C€OMETPHYSCKHE BEIUYHMHBI (JUTMHA, YTOJI,
II0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAAb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIb3YsI
U3YYCHHBIC (OPMYJIBI M METOABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIoNiaas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO ~ TApaJUIeNICNUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (l)I/Il"yp

12

13

YMeHnue ONCpHUPOBATH TOHATUAMU: NPAMOYTOJIbHAA CHUCTCMa KOOpPJAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC TIMPOM3BCIACHUC, BCKTOPHOC IMIPOMU3BCIACHUC, YIroJl MCKIAY
BCKTOpaMHu; YMCHHUC HUCIIOJIb30BATb BGKTOPHBII\/’I u KOOp,[[I/IHaTHHﬁ MCTO

AJI peHICHUA TrCOMCTPHUICCKUX 3a1a4 U 3aJia4 JpYyTHUx y‘IG6HBIX npeaMETOB

YMeHnue BLI6I/IpaTB HO,ILXO,I[HH_II/II‘/’I MCTO AJId pCIICHUA 3ald4i; IOHUMaHUC
SHAYUMOCTH MATEMATHUKH B HU3Y4YCHHU TPUPOJHBIX U 06H1€CTBGHHBIX
nmponeccoB u ﬂBHCHHfI; YMCHHUEC pacClio3HaBaTb TIPOSBJICHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTE NIPUMEPLI MATEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKU



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATYpaJIbHOU cTerneHu. JleHCTBUS ¢ apupMeTHIECKUMU
' KOPHSIMU HAaTypaJbHOW CTETIEHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKECHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPAaBEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHE

2.11 Marpwuiia cuCTeMbl TMHEWHBIX YpaBHEHUH. OnpeaeTnTeh MaTPHUIIBI
3 OyHKIWMH U TpaduKH



OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuumu. Hymun dyHkmoum.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHs N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuaTerpain
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 TCeomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOpHI



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka. AnreOpa ¥ Hayajia MaTeMaTHYECKOTO aHAJIN3a; YIIIyOJIeHHOE
obOyuenwne, 11 kmacc/ Mepamsak A.I'., Homuposckwuii J[.A., [Tomskor B.M.; mox
penakiueit [Togonsckoro B.E., O6mecTBo ¢ orpaHUnYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ieutp «t BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO

«I/IB,[[EITGJ'IBCTBO ((HpOCBeIHeHI/IG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

* Maremartuka. Anrebpa U Hauajia MaTeMaTHYECKOTO aHAJIN3a; YIIIyOJIeHHOE
oOyuenue, 11 knacc/ Mepznsik A.I'., Homuposckuit J[.A., [TonsikoB B.M.; mox
penaxiueit [Togonsckoro B.E., O61iecTBo ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ieuntp « BEHTAHA-TI'PA®y; AkiimoHepHOE 00IIIECTBO

«M3parensctBO «IIpocBenienne»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

http://www.ed.gov.ru Caiit MunuctepcTBa oopasoBanus PO.

http://www.obrnadzor.gov.ru/attestat/ ®enepanbhas ciayx0a 1Mo Haa30py B cepe

oOpazoBaHus (rocy/1apCTBEHHAs UTOTOBAsl ATTECTAIUS ITKOJLHUKOB).



http://www.prosv.ru caiit uzgarenbcrBa «IIpocseiienue» (pyopuka

«MartemaTukay).

http://www.edu.ru rieHTpanbHbIi 00pa30BaTeabHBINA TOPTA, COACPIKUT
HOPMAaTHBHBIE JOKYMEHTHl MUHHCTEPCTBA, CTaHAaPThI, HH()OPMAIIHIO O

IMPOBCACHUU UTOrOBOM aTTcCTaluu.

http://www.ed.gov.ru Ha caiite npeacTaBjicHa HOpMaTUBHas Oa3a: B
XPOHOJIOTUYECKOM TOPSIKE PACIIOIOKCHBI 3aKOHBI, YKa3bl, KOTOPbIC KacatTCs

KakK O6HII/IX BOIIPOCOB 06pa3OBaHH}I TaK U PA3HbIX HaHpaBJIeHI/Iﬁ MOACPHU3AIHNH.

http://www.ege.edu.ru cepep nHbOPMaITMOHHOH TOAEPKKH EnrHOro

rocygapCTBCHHOI'O 3K3aMCHA.

http://www.intellecctntre.ru caiit u3narenscrsa « aTeIeKT - LleHTp» coaepkut
y4eOHO-TPEHUPOBOYHBIE MaTEepHUabl i MOAroToBKU K EI'D nmo matematuke,

COOpHUKHU TE€CTOBBIX 3aJJaHUM.

http://www.shevkin.ru ITpoext Shevkin.ru. 3agaun MKoOJLHBIX MATEMATHYCCKUX

osmmnuaj. Junakrnueckuit Marepuan k Y MK Hukonbckoro.



https://uchi.ru/, njas TOMONMHUTENBHBIX M JUCTAHIIMOHHBIX 3aHITHHA

https://education.yandex.ru/lab/classes/132329/lessons/mathematics/complete/

JJI JOIMOJIHUTCIIbHBIX U1 JUCTAHIITMOHHBIX 3aHATUM

https://ege.sdamgia.ru/ ans moarorosku k EI'D u OI'D

https://2035school.ru/expired/5e79d8d255bc50336¢b618f9 mst moaroToBKM r

EI'DOuOI'D



