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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblll Kypc «Anredpa u Hayajia MaTEeMaTHYECKOTO aHajiu3a» SBIIAETCS
OTHUM W3 HambOoJiee 3HAYMMBIX B TPOrpaMMe cpefaHero oOmiero obpa3oBaHws,
MOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIeYMBAET MHCTPYMEHTAJIbHYIO 0a3zy uis
M3yYEHUsl BCEX ECTECTBEHHO-HAYUYHBIX KypCOB, a C JAPYroil CTOpPOHBI, (popMHpyeT
JIOTUYECKOE M a0CTPAaKTHOE MBILUICHHE O0Y4YaloIIUXCS Ha YPOBHE, HEOOXOIUMOM
IJI OCBOEHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTUX
aUcUMIIMH. B pamkax naHHoro y4eOHOro kypca oOydaroluecsl OBJIaJEeBarOT
YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KoTopas (OpMyJIHpPYET CBOU
JTOCTHKCHHSI B MaTeMaTH4IeCcKon (hopme.

VY4eOHblii Kypc anreOpsl M HayaJl MaTeMaTHYEeCKOTO aHajln3a 3aKIabIBaeT
OCHOBY Ui YCIEIIHOIO OBJAJCHHUS 3aKOHaMU (PU3UKHU, XUMUHU, OHOJIOTHUH,
IIOHMMaHUsl OCHOBHBIX TEHJCHIUI Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOH KU3HHU,
MO3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX HHM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHX, YBEPEHHO MCIIOJIBb30BaTh MX JJS JalbHEWUIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XKM3HU. B TO ke Bpems oBiajieHHE aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKLMSAMH aiareOpbl MU MaTEeMAaTHUYECKOTO aHajau3a pa3BUBAcT
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTHHHOCTB, JIOKa3hIBATh
YTBEPKACHUS C MOMOILBIO MHAYKIIMM U PacCyKAaTh JIEAyKTUBHO, MCIOJIB30BATh
00001IeHe ¥ KOHKpETH3aluio, a0CTparupoBaHUE W AaHAJOTUIO, (QOpMHUpYeT
KpEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone m3yuenuss yueOHOro kypca «Aisredpa ¥ Hayajlla MaTeMaTH4eCKOTro
aHaln3a» 00ydYaroIIuecs MOJY4YaroT HOBBIM OMBIT pEIIeHUs MPHUKIAJHBIX 3a/1ad,
CaMOCTOSITENILHOTO MOCTPOCHHSI MaTeMaTUUYECKUX MOJIENeH peallbHbIX CUTyalui,
UHTEPIPETallMd  IOJIYYEHHBIX  pEIIeHWH, 3HAKOMSTCA C  IpUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOIIUMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHblli Kypc 00JIajaeT 3HAUUTEIbHBIM BOCHHUTATEIbHBIM MOTEHLIHAIOM,
KOTOpBIA peanu3yercs Kak dYepe3 ydeOHbIH MaTepuan, CHoCOOCTBYIOLIMI
(OpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMs, TaKk M depe3 creuuduxy ydeOHOi
AESITENbHOCTH, TPEeOyIolEell MPOJOKUTENPHOW  KOHIICHTPAIMM  BHUMAaHUS,
CaMOCTOSITENIBHOCTH, ~aKKypaTHOCTHU M  OTBETCTBEHHOCTH 3@  IOJIyYEHHBIH
pe3yJIbTart.

B ocHoBe Meromuku oOydeHHs anredpe M HadajlaM MAaTeMaTH4eCcKOro
aHaJn3a JCKUT ACSITeTbHOCTHBIN NMPUHIUI 00YUYCHHS.

B crpyktype ydeOHoro kypca «Aisrebpa M Hauyajga MaTeMaTHUYECKOIO
aHaJIN3a» BbIIEIEHBI CIEAYIOUINE COAEpKATeNIbHO-METOANYECKUEe TUHUM: «Yucna
U BbIUKCIEHUN», « DYHKIMU U rpaduku», «YpaBHEHUs U HEepaBeHCTBa», «Hauana
MaTeMaTHYecKoro aHanuza», «MHoXecTBa © Joruka». Bce ocHoBHbBIE



COJIEPKATEIbHO-METOAMYECKUE JIMHUM M3y4YaloTCs Ha TMPOTSHKEHUU JIBYX JIET
oOyueHusi Ha ypOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSIS
ApYT Ipyra U MOCTENEHHO HACHIAsACh HOBBIMH TEMaMU W pasnenamu. JlaHHbBIH
y4eOHBIA KypC SIBISIETCSA WHTErPATUBHBIM, IIOCKOJIbKY OOBEAWHSET B cebe
COJIEp’)KaHUE HECKOJbKMX MaTeMaTHUeCKUX AMCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMATHUYECKUA aHalIu3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
noruka u gapyrue. Ilo mepe Toro kak oOydaromiyecs OBIaAeBalOT BcE Oolee
IIMPOKUM MATEMaTUYECKUM allllapaToM, y HUX MOCIEN0BaTeNbHO (hopMupyercs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTE€MaTHYECKyl0 MOJEib peallbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MMOJTYYEHHbIE NPU U3yUYEHUU Yy4eOHOro Kypca, [Jis
pEeIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxxarenbHo-MeTOIMYECKas: JUHUS «YMcaa U BBIYKUCICHUS 3aBEPIIACT
(GbopMUpOBaHNE HABBIKOB MCIOJIb30BaHUs JIEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111ero oopa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHHsg 0co0O€ BHUMaHue  yJenseTcss  (OPMUPOBAHUIO  HABBIKOB
palMOHANbHBIX BBIUMCICHUN, BKIIOYAIOMIUX B Ce0s HCMOJIb30BAaHUE Pa3TMYHBIX
dopM 3amucu 4YMcia, YMEHUE JAeNaTh NPUKHUJIKY, BBINOIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHWBATh YUCIIOBBIE BBIPAXKCHHs, padOTaTh C MAaTeMaTHUYCCKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYarOIIMMCs MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
palMoOHaNbHBIX U JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHcesl. B KaXJIoM H3 3TUX MHOXKECTB PpacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cCIenupuIecKue 3aadud W OIepaluu: JIelIeHHEe HaIelo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE IENbIX YHCEN, OCOOBIe CBOWCTBA
palMoOHANbHBIX M HUPPAMOHANBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHNUE KOpHS HATypajbHOW CTENEHUM HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIMPEHHUIO Kpyra HCIOJIb3yeMbIX YHCET |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX TMPUMEHEHHS IJI PEUICHHs PAa3IUYHBIX 3a/ad
dbopMupyeTcsi IpeaCTaBI€HUE O €IUHCTBE MATEMaTUKU KaK HayKH U €€ poiu B
IOCTPOEHUU MOJIENIEH pealbHOTO MHpa, IIUPOKO HCIOJB3YIOTCA 00001IeHue U
KOHKPETH3aIIHsL.

Jluaus «YpaBHEHUS W HEPABEHCTBA» peaNM3yeTCs Ha MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oO0miero oOpa3oBaHUs, MOCKOIbKY B KaKIOM
pasgene IlporpamMmbl HpenryCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbTaTe OOydalolIuecsl OBIAACBAIOT PA3NMYHBIMU METOJAaMU  PEIICHUs
palfoOHANbHBIX, HPPAIMOHANBHBIX, TOKa3aTeNbHBIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUI, HEpaBEeHCTB M CHCTEM, a Takxke 3ajad,
cojepkamux mnapamerpel. [lodydeHHble yMEHHMsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (YHKIUI C TOMOINBIO MPOM3BOJHON, MPU PEHICHUH TPUKIATHBIX



3a]a4 U 3a7]a4 Ha HaXOXKJCHHE HAauOOJbIIUX U HAUMEHBIINX 3HAUCHUN (YyHKIUH.
JlaHHas coneprkarenbHasl JUHUS BKIIOYAeT B ce0s Takxke (popMHpOBaHUE YMEHHI
BBINIOJIHATH ~ pacy€Tsl 1O  QopMynaMm, MNpeoOpa3OBaHMs  PALMOHAIBHBIX,
UPPAIMOHATIBHBIX M TPUTOHOMETPHUUYECKUX BBIPAKECHHM, a TaKXkKe BBIPAKEHUH,
COJIEpKaIlMX CTENeHUu U Jorapudmel. braromaps m3ydeHuro anredpanveckoro
MaTepuana MPOUCXOAUT  JalbHEWIee  Pa3sBUTHE  AITOPUTMHUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0yYaroumxcs, (pOpMHUPYIOTCS HABBIKU JI€AYKTHBHBIX
paccykJeHuid, paboTbl C  CHMBOJBHBIMM  (opMaMu,  MPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJE PABEHCTB U HEpaBeHCTB. AureOpa
npegiaraet 3(Q(EeKTUBHbIE HWHCTPYMEHTHI JUISl PpEIICHHUS MPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 337[a4, HArJsJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTU KakK
A3BIKA HAYKH.

CopepxxarenbHo-MeTOoMUecKass JUHUA «DYHKIMM U Tpa@UKU» TECHO
nepervieTaercs ¢ APYTMMU JMHUSAMH YYeOHOIro Kypca, MOCKOJBKY B KAaKOM-TO
CMBICIIE 337a€T MOCIIEIOBATENBHOCTh U3YUeHHUsSI MaTepuania. M3ydyenue creneHHo,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUM, UX CBOWCTB
U rpauKoB, UCNHOIb30BaHUE (QYHKIUN JUIsl PEeLICHUS 3a/ad U3 JAPYTUX y4eOHbIX
IPEIMETOB U PEaJbHON KU3HU TECHO CBSI3aHO KaK C MATEMaTUYECKUM aHAIU30M,
TaKk M C pEIIeHHWEeM YpaBHEHUW U HepaBeHCTB. [Ipu 3TOM OoJblioe BHUMaHUE
yaensercsa (OPMUPOBAHMIO YMEHHUS BbIpaKaTh (POpPMyJaMU 3aBUCHUMOCTU MEXIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IOJY4YEHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepaTesIbHOM JTMHUM HALEJIEH Ha pa3BUTUE YMEHUMN
¥ HaBBIKOB, MO3BOJIAIOIIMX BBIpaXaTh 3aBHCHUMOCTH MEXKIy BEIMYUHAMHU B
paznuyHOi (opMe: aHATUTHYECKOW, rpaduyeckoi W ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBINUICHHUS, CIHOCOOHOCTH K
0000LIEHNIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopepxxarenbHasi nuHus «Hauana mareMaTtnyeckoro aHaivsa» MO3BOJISAET
CYIIECTBEHHO PACHIMPUTH KPYr KaK MAaTeMaTHYEeCKUX, TaK U MPHUKIAIHBIX 3a/ad,
JOCTYMHBIX OOY4YaloIUMCS, TaK KaK Yy HHUX TMOSABISETCS BO3MOXKHOCTb CTPOUTH
rpaUKi CIOXHBIX (YHKUUN, ONpeAensiTh UX HauOOJbIIME M HAUMEHBIINE
3HAYECHUsI, BBIYHMCIATH TUIOMATU (GUTYp U OOBEMBI TEN, HAXOAWTH CKOPOCTH H
YCKOpeHHsl TpoleccoB. JlaHHasg coaepkarenbHas JIMHAS OTKPBIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYEeCKHX MOJENeH pealbHbIX CHUTYaluH,
NO3BOJIIET HAXOAWTh HaWjIyuylllee pElIeHWe B MPHUKIAAHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMHMYECKHX, 3ajja4aX. 3HAKOMCTBO C OCHOBaMHU MaTeMaTH4e€CKOro
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POPMAIBHO-IOTHUYECKOTO U
KpEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUU pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMAaTHKH B HayKe, TEXHUKE M UCKyccTBe. OOywaroniyecst y3HaKT O



BBIJIAIONIUXCSI PE3y/IbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUS MaTeMaTHUKU Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOAUYECKast TUHUS «MHOKECTBa | JIOTHKA» BKIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTHYECKOW JIOTHKHU. TeopeTHKo-
MHO>KECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIbHOW MaTEeMATHKHU
U TpenjaraloT HamOoJee YHUBEPCAIbHBIN $3bIK, OOBEAMHSIOUIUN BCE pa3Jieibl
MaTeMaTUKM H ©€ NPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIE MAaTEMAaTHYECKHE
TUCITUIUTMHBI W WX TPWIOKEHUS B eamHoe Ienoe. lloaTomMy BakHO JaTh
BO3MOXKHOCTh OOydaromeMycs IOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIONb30BATh €r0 ISl BHIPAKEHHSI CBOUX MBICIIEH.
JlpyruM BaKHBIM TPU3HAKOM MaTeMaTHKA KaK HAyKd CIEIyeT IPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTb OOOCHOBAaHUNM U CIEJOBAHUE OMNPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEMaTUYECKON JIOTUKHA CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHHUS
00y4JaroIuXcs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKICHHUS Ha OCHOBE JIOTHYECKUX
mpaBuil, GOPMUPYET HABBIKK KPUTHUESCKOTO MBITUICHHS.

B yuebHnom kypce «Anrebpa W Hadaga MaTEMaTHYECKOTO aHAIH3a»
NPUCYTCTBYIOT OCHOBBI MaT€MaTHUYECKOTO MOJEIMPOBAHUSA, KOTOPbHIE MPU3BAHBI
crioco0CTBOBaTh (DOPMUPOBAHHMIO HABBIKOB TIOCTPOEHUS MOJEIEH peallbHBIX
CUTyaIllMii, WCCJICAOBAHMS D3THX MOJEIEH C TOMOIIBIO ammapaTra anreOpbl u
MaTEeMaTUYECKOTO aHajlu3a, WHTEPHPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3/esioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTepual
y4eOHOTO Kypca IIMPOKO HCIIOJIB3YETCs I PEIICHHS MPHUKIAJHBIX 3anad. [Ipu
pEIICHNN  pPEabHBIX  MPAKTHYECKUX  3a7a4  OOydJarolIuecs  Pa3BUBAIOT
HAOJIOAATeNIbHOCTh, YMEHHME HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOTHIO, 0000maTh W  KOHKPETU3UPOBAThH  MPOOJieMy.
JlesTenbHOCTh 1O  (OPMHPOBAHUIO HABBIKOB PpEIICHUS MPUKIAIHBIX 3a1ad
OpraHU3yeTCs B TPOIECCe HM3YYCHHUS BCEX TeM y4eOHOTo Kypca «AnreOpa u
HayaJla MaTeMaTUYeCKOTO aHaTTu3ay.

Ha wu3ydenue yueOHOro kypca «AjnreOpa M Hayajla MaTeMaTH4YE€CKOTO
aHanu3a» oTBoAuTcs 272 vaca: B 10 kiacce — 136 yacoB (4 vaca B Hezelno), B 11
Kkimacce — 136 gacoB (4 4yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Yuciia ¥ BBIYUCTICHUSA

Panmonansupie yncna. OOBIKHOBEHHBIE U JAECATUYHBIC APOOU, MPOIEHTHI,
OeckoHeuHble Tnepuoanueckue Apoou. IlpumeHenue apobeit W MPOIEHTOB IS
peLIeHUs NIPUKIIAIHBIX 3a/1a4 U3 PAa3JIMYHbIX OTPACIIEN 3HAHUU U peallbHON KU3HH.

JlelictBuTenbHble uKcna. PanvoHalmbHblE U UPpaUMOHAJIBHBIE YHCIA.
ApudpmeTnueckue  Omepanud € JCHCTBUTENBHBIMH  YHcIaMu.  Moaymb
JEHCTBUTEIBHOTO YKCIa U ero cBOMCTBA. [IpubnukEHHbIC BBIUMCICHUS, TTpaBUiIa
OKpYIJIEHUs, IPUKHUJIKA U OLIEHKA PE3ybTaTa BEIYUCICHUM.

Crenenp ¢ uenplM mnokaszarenemM. buHoM Herotona. Hcenmonbe3oBaHue
MOAXO/ISIIEH (OPMBI 3aMMUCH TCUCTBUTEIBHBIX YHCEI JIJISl PEIICHUS TPAKTHICCKUX
3a7a4 ¥ IIPEJACTABIICHUS JaHHBIX.

Apudmerrnyeckuii KOpeHb HaTypaJbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeJeM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTENBHBIM ITOKA3aTEIEM.

Jlorapudm uymcma. CpoiicTBa norapudma. JlecsTHUHbIE W HaTypalbHBIC
JoTapu@MmeI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOI'O apryMEHTa. APKCHHYC,
APKKOCUHYC U ApKTAaHI'€HC YUCIOBOI'0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE TIPeOOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS M ypaBHEHHUs-cleACTBUA. HepaBeHCTBO,
pelneHne HepaBeHC CTBA.

OCHOBHBIE METOIbI PEIICHUS 1IETBIX U APOOHO-PAIIMOHATLHBIX YpaBHEHUHN U
HEpPAaBEHCTB. MHOTOYIEHBI OT OJHOW II€peMEHHOHU. JleneHue MHOrouwieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorowiensl ¢  LEIbIMU
koadpunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COJIEPKAIIUX CTETICHU U KOPHHU.

HNppaunonansHbie YpPaBHEHUSI. OcHOBHBIE METO/IbI pelIeHus
HMppalrOHATbHBIX YPABHCHUMN.

[loka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbI PELIEHUS MOKAa3aTeJbHbIX
YpPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXXEHH, COAEpKATUX JTOTapU(MBbI.

Jlorapudpmuyeckue ypaBHEHHUSI. OcHOBHBIC METO/IbI peIIeHMs
JorapuMUYECKUX YPaBHCHUM.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIBI. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. PellieHre TpuroHoMeTpuueckux ypaBHEeHUH.



Pemenne cucrteM nMHENHBIX ypaBHEHHMU. MarTpuua CHCTEMBI JIMHEWHBIX
ypaBHeHui. OnpenenuTens MaTpulbl 2X2, €ro TE€OMETPUYECKUM CMBICT U
CBOICTBA, BHIYUCIIEHHE €r0 3HAYEHUs, MPUMEHEHHE ONPEIEIUTENs ISl PEeIICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHU. PelleHne NpuKIAIHBIX 3a/lad C I[OMOIIbIO
CHUCTEMBl JIMHEMHBIX ypaBHEHUU. lccinemoBanue DOCTPOEHHOW MOAEIU C
MOMOIIBIO MATPHUIL U ONIPEAECTUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEN PEAJTbHOM CUTYyalMd C ITOMOIIBIO
YPaBHEHMM W HEpaBEHCTB. lIprMeHeHHMe ypaBHEHHI W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajad W3 Pa3IUvHbIX 00JlacTell HayKHM W peaTbHOU
KU3HHU.

DYyHKIUHN U TPaPUKU

@yHKusA, crnocoObl 3amaHus (QyHKkIuMM. B3aumMHO o0OpaTHble (QYHKIHH.
Komnosummst  pynkruii. 'paduk  dyHkmum. DrneMeHTapHbIE MNpeoOpa3oBaHUs
rpauKoB GQyHKIUH.

OO6nactp ompeneneHuss ¥ MHOKECTBO 3HaueHuM ¢yHkuuu. Hynmu dyHkumm.
[IpomexyTkH 3HaKOMOCTOSTHCTBA. UETHBIE M HEUETHBIE PyHKUMU. [lepuoanueckue
¢bynkuun. [IpoMexyTKu MOHOTOHHOCTH (PYHKIUU. MaKCUMyMbl B MUHUMYMBI
¢bynkuuu. Hanbomnpiee u HauMeHblee 3HadyeHus: QyHKIIMU HAa POMEXKYTKE.

JluneliHas, KBaJpaTuyHass W JPOOHO-IMHEHHAss (QYHKIUH. DJIEMEHTapHOE
HCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATYpaJbHBIM U IIEJIBIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpauKk KOpHS N-OM CTEMEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYpaJIbHBIM [MOKA3aTEJIEM.

[loka3atenbHass u jorapupmuyeckas (yHKUWH, UX CBOMCTBA M TIpaduKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 1S peIIeHUs YpaBHEHUH.

TpuronoMmerpuueckasi OKpYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEeHTa.

OYHKIMOHAIbHBIE 3aBUCUMOCTH B peEalbHBIX IMpoLEccaX M SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHaJIn3a

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUS IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTUYeCKOn MHIYKIHUU. MOHOTOHHBIE U OrpaHUYCHHbIE
IIOCJIEIOBATENBHOCTH. MCTOpHsST BO3HMKHOBEHHS MAaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernyeckas U reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIiast
reoMmerpudeckas nporpeccus. Cymma O€CKOHEYHO yOBIBAIOIIEH I€OMETPUUYECKON
MPOrpecCur. JINHENHBIA U 3KCIOHEHINAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
npoueHToB. Mcmonp30BaHME MPOrPECCHMU Il  PELICHUsS] peaJbHBIX 3ajad
MIPUKIIATHOTO XapaKTepa.



HenpepbeiBHBIE (YHKIIMM W WX CBOMCTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHknuid. CBoHCTBa (QYHKIMNA HENpPEepHIBHBIX Ha OTpe3ke. Metoj
WHTEPBAJIOB [JIsi PEUICHHUS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HENPEPBIBHBIX
(GyHKUMNA U151 pelieHus 3a1ay.

[lepBas u BTOpast mponsBoaHble GyHKIMH. OnpeneneHue, reOMeTPUIECKUN U
(bu3HYeCcKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOUN K TpaduKy QyHKIUU.

[IpousBoaHbIE  BIEMEHTApHBIX  (PYHKIUH. IIpousBogHass  CyMMBl,
MPOU3BEACHUS, YACTHOTO U KOMIO3ULIMY (YHKIIHIA.

MHo:xecTBa U JIOTHUKA

MHoOkecTBO, oOlepanuyu HajJ MHOXKECTBAMU M HUX CBOMCTBA. JluarpaMmsl
Oiinepa—Benna. IIpuMeHEHHE TEOPETMKO-MHOKECTBEHHOIO — ammapara s
ONMCAHUS PEATbHBIX IPOLECCOB W SBICHUW, MPU PEUICHUM 331a4 W3 APYTUX
y4eOHBIX MPEMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIE YPABHEHMUSI.

11 KITACC

Yucaa v BIYMCICHUA

Harypanbubie u nenble yncna. [I[puMeHeHrne MPU3HAKOB JETMMOCTH LEJIbIX
yucelsl, HamOoubImuid oOmmi aenutensb (mamee — HOJ]) m HamMmeHbIiee oO1ee
kpatHoe (nanee — HOK), ocrarkoB 1o moyinto, anroputMa EBkinaa st peleHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcuble uucna. AnreOpanueckas W TpPUTOHOMETpHUYecKass (POpMbI
3alUCH KOMIUIEKCHOTO 4Hclia. ApupMeTHUUecKue Oornepaluu ¢ KOMIUICKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPIWHATHON TUIOCKOCTH.
®opmyna Myaspa. KopHu n-oli cTeneHu U3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIUJIEKCHBIX YUCEN JIJIsl pelieHUus PU3NYECKUX U T€OMETPUUECKUX 3aad.

YpaBHeHUS U HEPABEHCTBA

CuctemMa ¥ COBOKYNHOCTh YpaBHEHUW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHUW C  TIOMOIUIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuueCKux HEPaBeHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeIbHBIX U  JIOTapu(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYITHOCTEH paIlMOHAIBHBIX,
HppalMoHaIbHBIX, TOKA3aTEeIbHBIX U JOTapU(YMUUYECKUX YPABHEHUM.

VYpaBHEeHUS, HEPABEHCTBA U CUCTEMBI C IMApaMETPAMHU.



[IpumeHenne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEMaTUYEeCKUX 3a/lad M 3aJlad W3 Pa3jIM4HbIX 00JlacTell HAyKHM W pealbHOU
KU3HU, UHTEPHPETALIUS MOTYUYEHHBIX PE3yIbTaTOB.

DYyHKIUN U TPAPUKHU

I'padux xommosuruu ¢Gyuknuii. ['eomerpudeckue 00pas3pl ypaBHEHUU W
HEPABEHCTB HAa KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpuyeckre QyHKIMHU, UX CBONCTBA U TpadUKH.

['padpriueckne mMeTonpl pelIeHHs] YpaBHEHMH M HepaBeHCTB. I 'paduueckue
METO/Ibl PEILICHHUS 3aJ1ay C TapaMeTpaMH.

Ucnonb3zoBanue rpadukoB (QYHKIMN AJi1 HCCIEIOBAaHUS MPOILIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPH PEHICHUM 3aJad U3 JIPYruX y4eOHbIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHajau3a

[IpumeneHnne Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMbl.  Haxoxxaenue  HauOosblllero W HAaMMEHBLIEro  3HAYEHUH
HEINpPEPbIBHON ()YHKLIHUU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON MJI1 HAXOXKICHUS HAWIY4YlIEro pEHIeHUus B
OPUKIAIHBIX 3aJadax, sl ONpPENENIEHHs] CKOPOCTM U YCKOpPEHHMs IpoIlecca,
3a1aHHOTO (hOPMYJION Ui rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBO0OOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHkIui. [IpaBuiia HaxoXaeHUS TEPBOOOPA3HBIX.

HNnTerpain. ['eomeTprueckuii CMBICJI UMHTErpaia. Brruuciienue
onpenenéHHoro uHTerpana o gopmyne Herorona-JleliOuuiia.

[IpumeHeHne wHTErpaia A HAXOXKIAEHUS IUIONIAACH IUIOCKUX (QUryp H
00BEMOB T€OMETPUIECKUX TEIL.

[Ipumepnr pemenuit auddepeHnuanbHbIX ypaBHEHUNH. MatemaTnueckoe
MOJICIMPOBAHUE pEAIbHBIX IMPOLECCOB C TOMOLIBI0 AU epeHIInanbHbIX
YpPaBHEHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOro  OOIIecTBa,  MPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HUX
GYHKIUSIMY ¥ HA3HAYCHHUEM;

2) NIaTPUOTUY€CKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUICKON TpakIaHCKOW MIACHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOILICHHE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMAaTHKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE JTUX JOCTIDKCHMM B JPYTUX HAyKaxX, TEXHOJOTHsX, cdepax
SKOHOMHKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCUHCKOTO Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKCHUN HAyKh U JACSATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIaJia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAsl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHU, PACCyKJIEHUNH, BOCTIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCHUTAHUSA:

chOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTeMaTUYeCKUe 3HAHUS B
MHTEpPECaxX 3/I0pOBOTo U 6e30macHoro o0pasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THUTaHHUE, COATTAHCHUPOBAHHBIM DPEXHUM 3aHATUNA U
OTIIbIXa, PETyJspHas (u3udecKass aKTHBHOCTb), (PHU3NYIECKOE COBEPIICHCTBOBAHHE
P 3aHATUSAX CIIOPTUBHO-030POBUTENBHON NESITENBHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE LIEHHOCTH TPYAOJIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHATLHON  NESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W e€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymed mnpodeccu W peanu3oBbIBaTb COOCTBEHHBIC JKU3HEHHBIE ILIAHBI,



TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33J1a4 MaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJNbTYpPhl, TIOHUMAaHHWE BIUSHUS
COLIMAJIbHO-D)KOHOMHYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOJIHON M COLMAIBHOM
Cpellbl, 0OCO3HAHME TJIO0ATLHOTO XapaKTepa dKOJIOTHICCKUX MPOOIeM, OpUCHTAIIHS
Ha TPUMCHCHHE MAaTeMaTWYeCKMX 3HAHWWA IS pEIIeHHWs 3amad B 001acTH
OKpY XKaromel cpejpl, IIAHUPOBAHUE TIOCTYNIKOB M OICHKM HMX BO3MOKHBIX
MOCJICJICTBUM ISl OKPY>KArOIIei Cpe/ibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH W OOIIECTBEHHOM  MPAKTUKH, TIMOHWMaHUE
MaTEMaTUYECKON HayKh Kak cQepbl YeIOBEUECKOW JIeATeTbHOCTH, JTaloB €&
pPa3BUTHS W 3HAYUMOCTH I Pa3BUTHS ITUBWIN3AIANA, OBJIAJCHHE SI3bIKOM
MaTeMaTUKH W MaTEeMaTHYeCKON KyJIbTypOH KakK CpEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh TPOCKTHYIO W HCCIEIOBATENBCKYIO NEITEIbHOCTh
UHAUBUIYAIBLHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTeJbHbIC YHUBEPCAIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBrble Joruyeckue qeicTBus:

BBISIBJIATh M XapaKTEpHU30BATh CYIIECTBEHHbBIE NPHU3HAKUM MaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpeICTICHUS TOHATHH, yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PHUKAIIH,
OCHOBaHUS 7151 0000LICHHS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (OpPMYJIUpOBaTh U  IPEeOOpPa3OBBIBATh  CYKICHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIC, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHS
B (hakTax, AAHHBIX, HAOJIOJEHUSAX U YTBEPXKICHUSX, MpeAjaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIL;

JeNaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOJUTE CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUIM
(mpsiMbIE ¥ OT MPOTHUBHOTI0), BBICTpanBaTh apryMEHTALUIO, IPUBOJUTh IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXIACHHUS U BBIBOJIbI;

BBIOMpATh CMoco0 pemeHus y4eOHOM 3ajauu  (CpaBHUBATH HECKOJIBKO
BapMaHTOB  pEUIeHMs, BbIOMpaTh Haumbojee MOAXOMANMH ¢ y4éToM
CaMOCTOSITENILHO BBIJCJIEHHBIX KPUTEPHUEB).



ba3oBrble uccienoBare/JbCKHe AeHCTBHA:

MCIIOJIb30BaTh BOIPOCHl KaK MCCIIENOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
bopMyIupoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEUYUE,  MpodiIemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3ULINIO0, MHEHHE;

IPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIEAOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro o0beKTa, SBJICHU, IIpolLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMU, SBJICHUSIMU, MPOLECCAMMU;

CaMOCTOATENHFHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAOMIOJIEHUS,  KCCIIEIOBAaHUS, OIEHUBATh  JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE MPOIECcCca, a TaKKE BBIJBUTATh
MPEIOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBIABJIITh AeULIMTH MHPOpPMAIINK, TaHHBIX, HEOOXOAUMBIX i OTBETa Ha
BOIIPOC U IS pELICHUS 3a]a4H;

BBIOMPATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3JIUYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHEGOPMAIMIO PA3IUYHBIX BHUIAOB H
dhopm npeacTaBIeHuUS;

CTPYKTYpHUpPOBaTh WH(OpMAIIHIO, MPEJACTABIATh €€ B Pa3IUYHBIX (Popmax,
WJUTIOCTPUPOBATH Tpaduecky;

OLICHUBATh HaAEKHOCTD uHbopmauu o CaMOCTOATEIHHO
c(hopMyJIUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKATHBHBIE YHUBEpPCcAJbHbIE Y4eOHbIe 1eCTBUSA

OOmmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
LeasIMH  OONIEHUsA, SCHO, TOYHO, T'PAMOTHO BBIpa)KaThb CBOK TOYKY 3pPEHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JaBaThb MOSICHEHHUS MO XOJy PEIICHHUS 3aJ1auH,
KOMMEHTHUPOBATH MOJTYUYCHHBINA Pe3yJIbTaT;

B X0Ji¢ OOCYXXJIEHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOMN TEMBI,
npoOJieMbl, pelIaeMoil 3aJayu, BBICKA3bIBaTh UJEH, HAIEJICHHbIE Ha TOUCK
pEIlIeHUs, COIMOCTABIATh CBOM CYXACHUS C CYXICHUSIMU JAPYTUX YYaCTHHKOB
nuasora, oOHapy>XMBaTh pa3jiudyue U CXOJICTBO IMO3UIMNA, B KOPPEKTHOU dopme
(hopMyJIMpOBaTH pa3HOTIIACHS], CBOM BO3PAXKECHUS;

MPEACTABIATh PE3YIbTATHl PEUICHUS 3a/lauu, dKCIIEPUMEHTa, UCCIIEIOBaHMUS,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMPATh (POopMaT BBICTYIUICHUS C Y4YETOM 3aja4
PE3CHTAIIUU U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE HeiiCTBHSA



Camoopranuzamnus:

COCTAaBJIAThH IJIaH, AJITOPUTM PEIICHHUS 3a/1auH, BRIOUpATh CIOCOO pEeleHus C
Y4ETOM UMEIOIINXCS PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATH BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOU WH(OpMAITUH.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII HHTEJIEKT:

BJaJIeTh  HABbIKAMM  TIO3HABAaTEJIbHOM  peQUIeKCMM  Kak  OCO3HaHUS
COBEPIIIAEMbIX JICUCTBUI M MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YIbTaTOB, BIAJICTh
croco0aMy CaMOTNPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysbTara PEIICHHUS
MaTeMaTHYECKOM 3a/1auH;

NPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 3a]1auyH,
BHOCHUTH KOPPEKTHBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JTAHHBIX,
HalJICHHBIX OIMMMUOOK, BEIIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIOBUAM, OOBSCHATh IPUINHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OITBITY.

CoBMecTHAs 1eATEIbHOCTD:

MOHUMATh M MCIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW W WHIAUBHUIYaJIbHOM
paboThl mpu pelieHud Y4eOHbIX 3aJady, NpPUHUMATh IeJib COBMECTHOMN
JCATENBHOCTH, TUTAHUPOBATh OPTraHU3AIMI0 COBMECTHOW pabOTHI, pacIpeneisTh
BUIbl pabOT, JOrOBapUBATHCS, OOCYX JaTh MPOLECC M Pe3yJbTar padoOThI,
00001aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYMIOBBIX dopmax paboThl (00CYXaeHHUs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYpPMBD» H HWHBIC), BBIIOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UYJICHAMH KOMAaHBI, OICHUBATH
KaueCcTBO CBOEro BKJIaJa B OOIIWN MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUSL.

HPEAMETHBIE PE3YJIBTATBI

K xonmy obOyuenuss B 10 kjacce oOydYarouIuiics MOJTYYUT CICTYIOIIHEC
MpEeMETHBIE PE3yJIbTAThl TI0 OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa ¥ Hauajga MaTeMaTHYECKOTO aHAIM3a:

Yuciia v BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHSITUSAMH: PAlMOHAIBLHOE YHUCIO0, OECKOHEYHas
nepuoguyeckas JpoOb, TPOIEHTHI, HUPPAIHMOHATBLHOE YHUCIO, MHOXKECTBA
paLMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI MJIsI PEHICHUsS NPUKIATHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU,

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TTpaBUjIa OKPYTICHUS, IPUKUIIKY U
OLICHKY pe3yJbTaTa BEIYMCICHUN;



CcBOOO/JIHO OMNEpUPOBAaTh TOHATHUEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCMOJIb30BaTh MOJXOAILYI0 (POPMY 3aIIUCH ACHCTBUTEIbHBIX YMCEN I PELICHMUS
MPAKTUYECKUX 3a/1a4 U MPEICTABIICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: aApU(PMETHUECKUI KOPEHb HATypaabHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAJIBHBIM I10Ka3aTeNeM;

CBOOOJTHO OMNEPUPOBATH MOHATUAMM: JIOTapudM 4YuUCHa, JECATUYHBIE U
HaTypaJibHbIE JIOTapu(MBbL;

CcBOOO/IHO ONEpUPOBATHh MOHATUSMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHIEHC
YHUCJIOBOI'0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHUHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUSA U HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATh MOHATHUAMHU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHUSI-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHATh Pa3jIMYHbIE METOJAbl PEIICHHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATb METOJ HWHTEPBAIOB U1 PEIICHUSA
HEPaBEHCTB;

CBOOOJTHO OMNEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOWIEH C ILeJbIMA KO3(Q(UIMEHTAMH, KOPHU MHOTOYJIEHA, NPUMEHSThH
JIEJICHNE MHOTOWIEHA Ha MHOT'OYJIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS pELLICHM 3a/1a4;

CBOOOJHO ONEpPUPOBATH MOHATUSAMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUH,
MAaTpHUIA, ONPEACIIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHHA CMBICI,
WCIIOJIB30BaTh CBOMCTBA ompenenuresss 2 X 2 Juisl BBIYUCIEHHUS €ro 3Ha4yeHus,
IPUMEHATh ONPENEIUTENN Ul PELICHUSA CHUCTEMBbl JIMHEWHBIX YPaBHEHM,
MOJENUPOBATh PEAIBHBIE CUTYALIMU C MOMOILIBI CUCTEMbI JUHEWHBIX YPAaBHEHUN,
HCCIIEIOBATh IIOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpPHI] W OINpEACIUTENEH,
MHTEPIPETUPOBATD ITOJIyYEHHBIM PE3yJIbTAT;

UCMOJIb30BaTh CBOMCTBA JEMCTBMM C KOpPHSIMH MJii I1peoOpa3oBaHUs
BBIPAKECHU;

BBIIIOJIHATH PE0OPA30BAHMS YHCIOBBIX BBIPAXKEHUH, COAEPIKALNX CTENEHH C
palMOHAJIbHBIM [10KAa3aTeIIeM;

UCII0JIb30BATh CBOMCTBaA norapudMoB TUTs npeoOpazoBaHus
Jorapu(pMUYECKUX BBIPAKEHUN;

CBOOOJHO ONEPUPOBATh MOHATHSIMH: HPPALMOHAJIBHBIE, MOKa3aTelIbHbIE U
Jorapu(pMuyUecKre ypaBHEHUS, HAXOAUTh UX PELICHHS C IOMOIBIO PABHOCHIBHBIX
[IEPEXO0JI0B UJIN OCYILECTBIIAA IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIIBI Ui IPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAKECHHU;

CBOOOZIHO OMEpUpPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATh  HEOOXOoAuMmble (GOpMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUIA;

MOJIETTUPOBATh pealbHble CHUTyallMM Ha S3bIKe aireOpbl, COCTaBIAThH
BBIpQXCHHS, YpaBHEHUS, HEPAaBEHCTBA IO YCJIOBUIO 3aJadd, HCCIEI0BaTh
MOCTPOCHHBIE MOJIENN C MCIIOJIb30BAHUEM arapara aireOpsl.

DyHKIUHN U TPAPUKU:

CBOOOJTHO ONEpPUPOBATH MOHATUAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (PyHKIINH,
B3aUMHO O0OpaTHble (QYHKIUH, KOMMIO3UIUs GyHKUMNA, Tpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpapuKoOB (PYHKIIHIA;

CcBOOOIHO OIEpPUPOBaTh MOHATUSAMU: 00JACTh ONPENECICHUS U MHOKECTBO
3HauYeHUN DYHKIMH, HYIH QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/JIHO OIMEpPUPOBATh TMOHATHSIMH: 4YETHBIE H HEUYETHBIE (DyHKIUH,
nepuoanyeckre GyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAaKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HAuWOOJbIIIEE W HAWMMEHbIee 3HaueHue GYHKIUA Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypaTbHBIM U
HENBIM TOKa3aTeneM, rpa@uK CTENeHHOW (PYHKIMHU C HATypadbHBIM H IIENIBIM
nmokasaresieM, rpaduk KOpHsS N-Od CTENeHH Kak (yHKIUU OOPATHOW CTETECHH C
HaTypaJlbHBIM [MOKA3aTENIEM;

OTEepPUPOBATh TOHATUSAMU: JUHEWHAs, KBaJpaTHYHAs U JPOOHO-IMHEHHas
(GyHKIUH, BBITIONHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOCHHUE UX TPAPUKOB;

cBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3zaTelbHAsl W JIoTapupMUUecKas
(GyHKUMH, WX CBOMCTBA U TrpaduKH, HUCIOIb30BaTh UX Tpa@UKUA ISl pElIeHUs
YPaBHEHHUI;

CcBOOOZIHO OMEpUPOBATh TOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpeseseHNue TPUTOHOMETPUUECKUX (YHKIUI YNCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku GYyHKUMA I8 UCCIENOBAaHUSA MPOILECCOB |
3aBHCHMOCTEH TpU pelIeHUH 3a7ad U3 APYTUX yU4eOHBIX MPEIMETOB U pPealbHOM
’KU3HU, BBIpAXKaTh (HOPMYyJIaMU 3aBUCUMOCTH MEXK/y BETUYNHAMU;

Hauyana mareMaTH4yecKoOro aHam3a:

CBOOOJTHO OMEPUPOBATH MOHATHAMU: apumeTHdecKkass U reoOMeTpUyecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIasi TeOMETpUIECKasi MPOTrpeccus, JINHEHHBIA U
HKCMOHEHIIUATIBHBIA POCT, OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM JJI PEUICHUS pealbHBIX 3aJad MPHUKIATHOTO
XapakTepa,;



CBOOOTHO OTIEPUPOBATH MOHITHIMU: TTOCIEIOBATEIHFHOCTD, CIIOCOOBI 3a/TaHUS
MOCJIEIOBATENIbHOCTEN, MOHOTOHHBIE M OIPAaHMYEHHBIE MOCIEAOBATEIBLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKJICHUS MAaTeMaTUYEeCKOr0 aHaJIM3a Kak aHaln3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEPUPOBATH TMOHATUSMH: HENPEPHIBHBIE (PYHKIUU, TOYKU
paspbiBa rpaduka QyHKIIMH, aCUMIOTOTHI Ipadrka GyHKIUH;

CBOOOJIHO OIEpPUPOBATh MOHATHEM: (YHKIIMS, HEMpephiBHAsS Ha OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX PYHKIUM 7151 pelieHus 3a1ay;

CBOOOJTHO OIEpPUPOBATH TMOHATUSAMH: TIEpBasi W BTOpas MPOU3BOIHBIC
(GbyHKIMY, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISATh MPOU3BOJIHBIE CYyMMBI, MPOU3BEICHUSI, YACTHOTO U KOMIIO3UIIUU
IBYX (DYHKIIMI, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUHI;

WCIIOJIb30BaTh TEOMETPUUECKUN U (U3MYECKUN CMBICT MPOU3BOIHOM IS
pelieHus 3aaad.

MHosxecTBa M JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTh  MOHATHUSAMHU: MHOXKECTBO, OMEpalluiud  HaJ
MHOXECTBaMHU;

UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIs ONMKUCAHUS PeaIbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]]a4 U3 JPYyTUX yYeOHBIX IPEAMETOB;

CBOOOJIHO OMEPUPOBATH MOHSTUSMU: OIpEJEICHUEe, TEeOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, T0KA3aTEIbCTBO, PABHOCUIILHBIC
YpaBHEHHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce oOydyaroIIMICS TOJYYUT CIIEIYIOIINE
MpEAMETHBIE PE3YIbTaThl MO OTJEIbHBIM TeMaM paboyel MporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTEMaTUYECKOTO aHaTN3ay:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBATh TOHATHUAMH: HATypaJlbHOE U IIeJ0€ 4YHUCJIO,
MHOJKECTBA HATYPAJIBHBIX W LEIBIX YHUCEJ, MCHOJIB30BaTh MPU3HAKHU JIEIIMMOCTHU
uenbix yucen, HOJl 1 HOK HaTypanbHbIX 4nceln AJis peuieHus 3a/1ad, IPUMEHATh
anroput™ EBknmnpa;

CBOOO/JIHO OMNEPUPOBATh IMOHATHEM OCTaTKa MO MOJYJI0, 3alUChIBATh
HaTypaJibHbIC YKCJIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUHUCIICHHUS;

CBOOOJTHO OMEpUPOBATH MOHATHUAMH: KOMILJIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISATh KOMIUIEKCHBIE YHUCIA B alreOpandeckoll u
TPUTOHOMETPHUUECKON (hopMe, BBITIOIHATh apuMETHUYECKUE ONepalud ¢ HUMH U
n300paxaTh Ha KOOPJAUHATHOMN MJIOCKOCTH.

YpaBHeHUSA U HEPABEHCTBA:



cBOOO/IHO OMNEpUPOBATh MOHATUSAMU: HPpPALMOHAIbHbIE, MOKa3aTelbHbIE U
jJorapu(pMUUECKUE HEPABEHCTBA, HAXOAMTh MX PpEHIEHHsS C  [MOMOUIbIO
PaBHOCWJIBHBIX IEPEXOIOB;

OCYUIECTBJISATH OTOOpP KOpPHEM NpH pElIEHUH TPUTOHOMETPUUYECKOIO
YPaBHEHUS;

CcBOOO/IHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoaumble  (HOPMYJIbl  JUJII  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATh MOHATHAMH: CUCTEMAa M COBOKYIHOCTb YPaBHEHUN U
HEPABEHCTB, PaBHOCWIBHBIE CHCTEMBI U CHCTEMBI-CIIEICTBHS, HAXOAUTh PEILICHHUS
CUCTEMBI U COBOKYMHOCTEN pallMOHAIbHBIX, UPPALUOHAIbHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YpPaBHEHHUI U HEPABEHCTB;

pemarb paluMoOHaIIbHBIE, UppalroOHaIbHbIE, IIOKa3aTelIbHbIE,
jgorapuMuyecKUe€ U TPUTOHOMETPUYECKHUE YpaBHEHUS] U  HEPaBEHCTBA,
coJiepKalliie MOAYJIU U apaMeTphl;

MPUMEHSATH TpadUuecKre METOAbI IJIsl PELIECHUs YPAaBHEHUN U HEPABEHCTB, a
TaK)Ke 3a/1a4 C apaMeTpaMu;

MOJIEIUPOBaTh pEaJbHbIE CHUTyallud Ha $A3bIKE aureOpbl, COCTaBIAThH
BBIDAKEHUSI, YpPaBHEHHUS, HEPABEHCTBA W HUX CHCTEMBbl IO YCJIOBHUIO 3a/layH,
UCCJEI0BATh IOCTPOEHHBIE MOJIEM C HCIOJIb30BAHUEM alllapara ajireopsl,
MHTEPHPETUPOBATH NOJYUECHHBIN PE3YIIbTAT.

DOyHKUMH U TpauKn:

CTpOUTh TpadUKH KOMMO3MIMU (PYHKIUH C MOMOILBIO 3JIEMEHTApPHOIO
MCCJIEI0BAHMS U CBOMCTB KOMIIO3ULIMU ABYX (DYHKIIMIA;

CTPOUTH TIeOMeTpHueckue o0pa3bl ypaBHEHMH W  HEPaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH;

CBOOOJTHO ~ ONEpUPOBATh MOHATHSAMHU: TpaQUKU TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (QYHKIUHM JJI1 MOJCIHUPOBAHUS M HUCCIEIOBaHUS peabHBIX
IIPOLIECCOB.

Havasa maTeMaTH4ecKOro anajmnsa:

MCITI0JIb30BaTh MPOU3BOJHYIO JUUISl HCCIAEAOBAaHUS (PYHKIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOOJIbIIIEE U HAUMEHbLIEEe 3HAYCHUS (PYHKIIMN HETPEPHIBHOM Ha
OTpE3Ke;

UCIIOJIb30BaTh IMPOU3BOJHYIO Il HAXOXKJICHHUS HAWIY4ylIero peuieHus B
NPUKIAJAHBIX, B TOM 4YHCJIE COLMAJIbHO-DKOHOMUYECKHX, 3ajJadax, Ui
ONIpEe/IENICHUs] CKOPOCTH U YCKOpPEHHUs Ipolecca, 3aJaHHOro (QopMyJol uiH
rpadukom;



CBOOOJHO OMEpUpPOBATH TOHATHIAMHU: TEPBOOOpa3Has, OMpeaeIEHHBIHI
UHTETpaj, HaxXOAUThb IEPBOOOPA3HbIE DJIEMEHTAPHBIX (YHKIMA W BBIYUCIATH
uHTterpan no popmyne Herotona-JIeibuua;

HaxXOJUTh TUIOIIAIU MIIOCKUX (PUTYp U 00BEMBI TEJ C TOMOIIBIO UHTETpaa;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIMPOBAHUHM HA NIPUMEPE
cocTaBiieHUs U PepeHIInaIbHBIX YpaBHEHUH;

peliarh MPUKIAIHbIE 33[a4¥, B TOM YHUCJIE COIMATIbHO-3KOHOMHYECKOTO U
(u3HYecKoro xapakrepa, CpeICTBaMH MAaTEMATHYECKOT0 aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoasbnsie | IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTebHbIE
padoTbI padoTbI pecypebi
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
| MHorowieHsl. PaninoHaibHbIe ypaBHEHUS U 4 |
HepaBeHCTBA. CUCTEMBI JIMHEUHBIX
ypaBHEHUH
5 Oynkiun u rpapuku. CreneHHas QyHKIHS C 12 |
LIEJIBIM TOKa3aTeIeM
3 Apudmernueckuii KOpeHb n-0il CTENeHN. 15 1
WppanmoHanbHble ypaBHEHUS
4 [TokazarenbHas ¢pyHkuus. [lokasarenbHble 10 1
YPaBHEHUs
5 Jlorapudmuueckas GyHKIuS. 18 1
Jlorapudgmuueckue ypaBHEHHUsI
6 TpuroHnomeTpudeckue BbIpaXXeHUS U ) |
ypaBHEHUS
7 IlocnenoBaTeIbHOCTH U IIPOIPECCUH 10 1
HenpepsiBabie hyukmmn. [Ipon3BoaHas 20 1
9 [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3 AU 5 )
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KoanyecTBo yacos DJICKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero Konrpoapiibie | - Hpaktiieckite o0pa3oBaTe/bHbIC
padoThI padoThI pecypesI
1 Hccnenoanne GpyHKINN ¢ TOMOIIBIO 2 1
IIPOU3BOIHOMN
2 [TepBooOpazHas 1 UHTETPAT 12 1
3 ['paduku TPUTOHOMETPUUYECKUX (PYHKIIUA. 14 1
TpuroHomeTpuyecke HepaBeHCTBA
4 WppanmonanbHbIe, MOKa3aTEIbHBIE U 24 |
jorapupMuyecKre HepaBeHCTBA
Komnekchsie uncia 10 1
6 Harypanbnbie u 1einble ynucia 10 1
Cucrembl pallMOHAIbHBIX, UPPALIUOHAIBHBIX
7 MOKAa3aTeNbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUN
8 3aja4u ¢ mapaMeTpaMmu 16 1
9 [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3 AN 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 136 10 0







IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo 4acos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoasnbie | IlpakTuuyeckue
n/n Bcero H3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsl
) MHOXeCTBO, Orepauu HajJl MHOKECTBaMHU |
1 X CBOMCTBa 03.09.2025
2 rarpamMMel Diiiepa-Benna 1
Jluarp P 05.09.2025
[IpumeHeHnne TeopeTUKO-MHOKECTBEHHOTO
3 1
arnrnapara i peleHus 3a1a4y 05.09.2025
Pamnmonansabie yncna. OOLIKHOBEHHBIE U
4 JIECATUYHBIE APOOU, IIPOICHTEHI, 1
PODH, POt 08.09.2025
OeCKOHEUHbIE IEPUOTUUECKUE IPOOH
PanrionanbHblie yncna. OOBIKHOBEHHBIC U
5 JIECITUYHBIE IPOOH, IPOLICHTHI, 1
POOH, TpOLl 10.09.2025
OeCKOHEUYHBIE TIEPUOANYECKUE IPOOH
6 [Ipumenenue apoOeit U MPOIEHTOB IS |
pelIeHUs TPUKIaJHbIX 3a]a4 12.09.2025
. [Ipumenenue aQpoOeit U MPOIEHTOB IS |
pelLIeHNs TPUKJIIAIHBIX 3a/1a4 12.09.2025
2 JencTBuTenbHbIe yncia. PalimoHaibHbie U 1
MppanyoHaIbHbIE Yucia 15.09.2025
9 Apudmernueckue oneparyu ¢ |
JICUCTBUTEILHBIMU YHCIIAMU 17.09.2025




10

Moaynb IeHCTBUTEIBHOTO YHCTIa U €TO
CBOMCTBA

19.09.2025

11

[TpuGnmkEHHBIE BEIYMCIICHUS, TTPABHIIA
OKpPYTJIEHUS, IPUKUKA U OL[EHKA
pe3yJibTaTa BbIYUCICHUI

19.09.2025

12

OcHOBHBIE MCTOAbI pCIICHUA LCJIbIX U
JIpOOHO-paLlMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB

22.09.2025

13

OCHOBHBIE METO/IbI PEIICHHS LIENbIX U
JPpOOHO-paLIMOHAIBHBIX YPaBHEHUH U
HEpaBEHCTB

24.09.2025

14

OcCHOBHBIE METO/BI PELLIEHUS LENBIX U
IpoOHO-paLlMOHATBHBIX YPAaBHEHUH U
HEPaBEHCTB

24.09.2025

15

MHoOrouieHsl OT OJHOM NEPEMEHHOM.
Jlenenne MHOTrO4JICHA HA MHOT'OYJICH C
octatkoM. Teopema besy

26.09.2025

16

MHorowIeHs! ¢ 1ebIMU KodhPuIueHTamu.
Teopema Buera

29.09.2025

17

Pelienune cucrem JIMHEHHBIX YpaBHEHUM

01.10.2025

18

Pemenue cucrem JIMHENHBIX ypaBHEHUI

03.10.2025

19

Marpuua cucTeMsl JIMHEWHBIX YPaBHEHUN.
Onpenenurens MaTpUIlbl 2X2, €ro
T€OMETPUYECKHI CMBICII U CBOMCTBA;
BBIYMCIICHUE €T0 3HAYCHUS

03.10.2025

20

Onpenenurens MaTpuisl 2x2, ero




FCOMeTpI/I‘ICCKI/Iﬁ CMBICII 1 CBOﬁCTBa;
BBIYHMCJICHUEC €0 3HAYCHUA

06.10.2025

21

[IpuMeHeHne onpenenuTens A peleHus
CHCTEMBbI JINHEHHBIX YpaBHEHUN

08.10.2025

22

Pemenne npukitagHeIxX 3a1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUN

10.10.2025

23

Peenne npukiagHelX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUN

10.10.2025

24

Konrtponbhas pabora: "PanmonanbHele
ypaBHEHMs U HepaBeHcTBA. CUCTEMBI
JUHEWHBIX ypaBHEHUN"

13.10.2025

25

OynKkIus, criocoObl 3a1aHus QYHKITHH.
B3aumHuo oOpaTHbIe PyHKITHH.
Kommozumust GpyHKIuii

15.10.2025

26

I'padux byskmmm. DnemMeHTapHbIE
npeobpazoBanus rpadukoB GpyHKUINN

17.10.2025

27

OO6nacthb ornpeesieHuss © MHOYXKECTBO
3HaueHui pynkuuu. Hynu ¢pyHkmm.
[IpoMexyTku 3HaK OCTOSTHCTBA

17.10.2025

28

UETHble 1 HEYETHBIE (DYHKIIUH.
[lepnoanueckue Gpynkunu. [Ipomexytku
MOHOTOHHOCTHU ()yHKIIUU

20.10.2025

29

MaxkcuMyMbl U MUHUMYMBI (QDyHKIHH.
Haubonbiiee u HauMeHbliee 3HaYCHUE
(GYHKLINHU Ha IPOMEXKYTKE

22.10.2025

30

Jlunelinas, kBaapaTuyHas U ApOOHO-
nuHeHas GyHKuIun

24.10.2025

31

:‘)HeMeHTapHOG HCCIICAJOBAHUC U




MoCTpoeHue TpauKoB ATUX (PYHKITHI 24.10.2025
1 DJIEeMEHTapHOE UCCIIEIOBAHUE U

MOCTPOCHUE TPadUKOB ITHX HYHKITUH 05.11.2025
13 Crenens ¢ nensIM MokasareneM. bunom

Hsrotona 07.11.2025
34 Crenens ¢ nensIM nokasareneM. buaom

HeroTona 07.11.2025

CrenenHasi GyHKIIHS C HATypalIbHBIM U
35 f;:;HKnoxawTeneM. E€ cBoiicTBa 10.11.2025
16 KonTtponbHas pabota: "CrenenHas

¢bynkuus. E€ cBolicTBa u rpadguk” 12.11.2025
37 ApudmeTnueckuil KOpeHb HaTypaIbHOU

CTEIIEHU U €ro CBOMCTBA 14.11.2025
33 Apudmernueckuii KOpeHb HATYpaJIbLHON

CTEIIEHU U €ro CBOMCTBA 14.11.2025
39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,

COJIEpKalIiX CTENIEHU U KOPHU 17.11.2025
40 [TpeobpazoBanus YHCIOBBIX BHIPAXKEHUH,

COJIEpKalNX CTENIEHU U KOPHU 19.11.2025
A1 [TpeobpazoBanus YHCIOBBIX BHIPAXKEHUH,

coAepKalIuX CTENEHU U KOPHHU 21.11.2025

WppanmonaneHele ypaBHeHHs. OCHOBHbBIE
42 METO/bI PEIICHUS U HOHAIBHBIX

y;a;’jerI ; SHILL HppamMoHat 21.11.2025
43 WppannonaneHele ypaBHeHUs. OCHOBHbIE

METO/IbI PEIICHUS HPPALUOHAIBHBIX 24.11.2025




ypaBHEHUH

44

HppaunoHaneHbie ypaBHeHHs. OCHOBHBIE
METO/IbI PEIICHHs] UPPALMOHAIBHBIX
ypaBHEHUH

26.11.2025

45

PaBHOCHIIBHBIE IEPEXO/BI B PELIEHUN
UPPALMOHAIBHBIX YPABHEHUN

28.11.2025

46

PaBHOCHIIBHBIE IEPEXOBI B PELICHUU
UPPALMOHATIBHBIX YPABHEHUN

28.11.2025

47

PaBHOCHIIBHBIE TIEPEXOBI B PELICHUU
UppaMOHATIBHBIX YPaBHEHHM

01.12.2025

48

PaBHOCHIIbHBIE TTEPEXO/IbI B PELICHUH
MPPALMOHATIBHBIX YPABHEHUI

03.12.2025

49

CaoiicTBa ¥ rpa@ UK KOpHS n-Oi CTETIEHU
KaK (yHKIIMA 0OpaTHON CTENEHHU C
HaTypaJIbHBIM I10Ka3aTelIEM

05.12.2025

50

CoiicTBa U rpaduk KOpHS N-0if CTETIEHU
KakK (DyHKIIMK 0OpaTHOW CTETEHH C
HaTypaJIbHbIM IOKa3aTeseM

05.12.2025

51

Konrtponsnas pabdora: "CpoiicTBa 1 rpadux

KOpHs n-oi cTeneHu. MppanuoHanabHble
ypaBHeHuUs"

08.12.2025

52

Crenenb ¢ pallMOHAIBHBIM MOKa3aTENeM U
€€ CBOIICTBa

10.12.2025

53

CreneHp ¢ pallMOHAIBHBIM TTOKA3aTeNIeM U
€€ CBOIICTBa

12.12.2025

54

CremneHb ¢ pallMOHAIBHBIM ITOKa3aTeIeM U
eé CBOIiCTBa

12.12.2025




[ToxazatenbHas QyHKIUs, €€ CBOWCTBA U

55
rpaduk 15.12.2025
Hcnonws3oBanue rpaduka QyHKIUU AJIs
56 .
pelLIeHNs ypaBHEHUI 17.12.2025
Hcnonws3oBanue rpaduka QyHKIUU AJIs
57 .
peuieHus: ypaBHEHHI 19.12.2025
[lokazarenbHble ypaBHEeHUs. OCHOBHBIE
58 METO/IbI pcimeHmI [I0Ka3aTEJIbHbIX 19.12.2005
ypaBHEHUH
[ToxazaTenbHble ypaBHeHHs. OCHOBHBIE
59 METO/IBI piH_IGHI/ISI MOKa3aTEeNbHBIX 9 122025
ypaBHEHUI
IToka3arenbHbie ypaBHEeHNA. OCHOBHBIE
60 METO/IBI pcimeHHﬂ MOKa3aTEeNbHBIX 24.12.2025
ypaBHEHUI
61 KonTtponbhas pabota: "[lokazarenbHast
¢bynkuus. [TokazaTenpHbie ypaBHEHUS" 26.12.2025
62 Jlorapudwm uucna. CoiicTBa jorapudpma 26.12.2025
63 Jlorapudm umcna. CoiicTBa jgorapudma 9.12.2025
64 Jlorapudwm yucna. CBoiicTa norapudma 12.01.2026
65 JlecsiTuuHble U HATYypalibHbIE JTOTapU(PMbI 14.01.2026
66 JlecsTuuHble U HATYpallbHbIE TOTapU(PMBbI

16.01.2026




[IpeoOpa3zoBaHne BBIpAKEHUH,

67
coJIepXKaIiux JorapupmMbl 16.01.2026
68 [Ipeo6pa3oBanue BbIpakeHUH,
COJIepKALIMX JIOTapU(PMBI 19.01.2026
69 [Ipeo6pa3oBanue BbIpaKeHUH,
CoOJIeprKaIINX JorapudMbl 21.01.2026
70 Jlorapudmuueckast pyHKIus, €€ CBOHCTBA
U rpaduk 23.01.2026
71 Jlorapudmuueckas pyHKIus, €€ CBONCTBA
u rpaduk 23.01.2026
Hcnonp3oBanue rpadguka GyHKIUN AJIs
72 .
pELIEHUs] YpaBHEHUM 26.01.2026
Hcnonp3oBanue rpaduka GyHKIUN AJIs
73 .
pELICHHS ypaBHEHHI 28.01.2026
Jlorapudmuyeckue ypaBHeHHs. OCHOBHBIE
4
7 METO/IbI pG:HICHI/ISI JgorapupMUYECKUX 30.01.2026
ypaBHEHUI
Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE
75 METO/IbI pcimeHI/m JOTaprUPMHUECKIX 30.01.2026
ypaBHEHUH
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
76 METO/IBI piH_IGHI/ISI JOrapuPpMHUUECKIX 02.02.2026
ypaBHEHUI
77 PaBHOCHIIbHBIE TTEPEXO/bI B PELICHUH
norapu(pMUUECKUX YpaBHEHHIA 04.02.2026
73 PaBHOCHIIbHBIE TTEPEXO/bI B PELICHUH
Jgorapu(pMUUECKUX YpaBHEHHM 06.02.2026




KoHnTtponbHas padora: "Jlorapupmuueckas

79

bynkuus. Jlorapudpmuueckue ypaBHeHHs " 06.02.2026
20 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHI'€HC

YUCIIOBOT'O ApTyMEHTa 09.02.2026
21 CuHyc, KOCHHYC, TAHT€HC U KOTaHI'€HC

YHCJIOBOT'O apryMeHTa 11.02.2026
2 ApKCHHYC, apKKOCHHYC U apKTaHI€HC

YUCJIOBOI'O apryMEHTa 13.02.2026
23 ApKCHHYC, apKKOCHHYC U apKTaHI€HC

YHCIIOBOT'O apryMEHTa 13.02.2026

Tpuronomerpuyeckasi OKpyKHOCTb,
84 onpez[enf:HHe TPUTOHOMETPUYECKUX 16.02.2026

(GYHKIMI YUCIOBOTO apryMeHTa

Tpuronomerpuyeckasi OKpyKHOCTb,
85 onpez[enveHHe TPUTOHOMETPUYECKHUX 18.02.2026

(GYHKIMI YUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYITBI 20.02.2026
87 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIbI 20.02.2026
88 OCHOBHBIEC TPUTOHOMETPHUYIECKUE POPMYITBI 73.02.2026
89 OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYITBI 25.00.2026
90 [IpeobpazoBaHne TPUTOHOMETPUUYECKUX

BBIPKEHUI 27.02.2026
91 [IpeobpazoBanne TPUTOHOMETPUYECKUX




BBIPAKEHU

27.02.2026

[IpeoOpa3zoBaHre TPUTOHOMETPUIECKUX

92
BBIPAKECHUN 02.03.2026
93 [IpeoOpazoBanne TPUTOHOMETPUUECKUX
BBIPAKECHUN 04.03.2026
94 P 7
eIIeHNE TPUTOHOMETPUYECKUX YPaBHEHUH 06.03.2026
95 P i
eIIeHNE TPUTOHOMETPUICCKIX YPaBHEHUH 06.03.2026
96 P 7
ellIeHNe TPUTOHOMETPUYECKUX YpaBHEHUH 09.03.2026
97 P 7
eIIeHNE TPUTOHOMETPUYECKUX YPaBHEHUH 11.03.2026
98 P i
eIIeHNE TPUTOHOMETPUICCKIX YPaBHEHUH 13.03.2026
99 P 7
ellIeHNe TPUTOHOMETPUYECKUX YPaBHEHUH 13.03.2026
100 Pemenre TpuroHOMeTpUUECKUX ypaBHEHUIN
16.03.2026
KonTtposnbHas padota:
101 "T
PUTOHOMETPHUECKUE BI)Ipa)KeHI'/'ISI " 18.03.2026
TPUTOHOMETPUYIECCKHE YPaBHEHHUS
ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS
102 . M
HOCHGILOBaTeHLIiOCTeI/I eTox £0.03.2026
MaTeMaTHYECKOW WHIYKITUH
MOHOTOHHBIE U OTPaHUYEHHBIE
103 Y
nocienoBarenbHOCTU. MeTopus aHanusa £0.03.2026

OECKOHEYHO MaJIbIX




104 ApudmeTnueckas nporpeccus 73.03.2026
105 I'eomeTpuueckas nporpeccus 75.03.2026
106 beckoneuHo yObIBaroI1asi reoMeTpryecKas

porpeccust 27.03.2026
107 Cymma 6GCKOH6:-IHO yOBIBaroIIeH

T€OMETPUUYECKON MTPOTPECCUU 27.03.2026
108 JIMHEWHBIN U SKCTIOHEHIMAJIbHBINA POCT.

Yucno e. Dopmyra CI0KHBIX TPOIEHTOB 06.04.2026
109 JIMHEWHBIN ¥ SKCTIOHEHIIMATIBHBIA POCT.

Yucno e. Dopmya CI0KHBIX TPOIEHTOB 08.04.2026
110 Vcnonb30BaHue NpOrpeccuu AJs perieHus

pETIbHBIX 3a/1a4 MPUKIATHOTO XapaKkTepa 10.04.2026
11 Konrtponbnas padora:

"ITocnenoBarenbHOCTH U porpeccun” 10.04.2026
112 HenpeppiBHble (hyHKIIMN U UX CBOWCTBA 13.04.2026
113 Touka pa3pbiBa. ACUMITOTHI I'pauKOB

byHKIMi 15.04.2026
114 CaoiicTBa (DyHKIMI HETIPEPHIBHBIX HA

OTpEe3Ke 17.04.2026
115 CaoiicTBa (DyHKIMI HETIPEPHIBHBIX HA

OTpe3Ke 17.04.2026
116 Meton uHTEpBANIOB JUIsl PELLICHUS

HEPABEHCTB 20.04.2026

117

MGTOI[ HHTCPBAJIOB I PCUHICHUA




HCPAaBCHCTB

22.04.2026

MGTOJI HHTCPBAJIOB JJIA pCIICHUA

118 HEPaBEHCTB 24.04.2026
119 [IpuMeHeHrEe CBONCTB HENPEPBIBHBIX

GbyHKIMIMA 715 peleHus 3a1a4 24.04.2026
120 [IpuMeHeHnEe CBOWCTB HENPEPBIBHBIX

GYHKIMH 1S penieHus 3a1a4d 27.04.2026
121 [lepBas u BTOpas mpou3BoIHbIC GYHKINUN 29.04.2026
122 Omnpenenenne, TeOMETPUIECKUI CMBICIT

MIPOU3BOAHOM 01.05.2026
123 Onpenenenue, GU3NUECKUI CMBICIT

MIPOU3BOAHON 01.05.2026
124 YpaBHeHHE KacaTeIbHOU K rpaduKy

byHKIUT 04.05.2026
125 YpaBHeHHE KacaTeIbHON K rpaduKy

byHKIUNA 06.05.2026
126 [Tpou3BogHBIC ATIEMEHTAPHBIX (HYHKIIUHA 08.05.2026
127 [Ipou3BoiHBIE ANIEMEHTAPHBIX (GYHKLIUIH 08.05.2026
128 [TpousBoHAsT CYMMBI, IPOU3BEACHNUS,

YaCTHOTO M KOMIO3ULIUHU (PYHKUIUI 11.05.2026
129 [TpousBoHAs CYMMBI, IPOU3BEACHNUS,

YaCTHOTO M KOMITO3UIIUU (PYHKITUH 13.05.2026
130 [TpousBoHast CyMMBI, IPOU3BEACHNUS,

YaCTHOTO M KOMITO3UIIUU (PYHKITUH 15.05.2026




131

KontponbHas pabota: "IIpousBogHas"

15.05.2026

132 [ToBTOpeHnue, 0600IIeHNE, CHCTEeMAaTU3aIUs 1
3HaHuil: "YpaBHeHUS" 18.05.2026

133 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AU |
3HaHuil: "OyHkun" 20.05.2026
134 HroroBast KoHTpoIbHas paboTa 1 1 2 05.2026
135 Hrorosast kKoHTpoONbHAs paboTa 1 1 2 05.2026

136 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIHS |
3HAHUU 25.05.2026

OBIIEE KOJIMYECTBO YACOB I1O0 136 10

[NPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KoHnTpoibHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
H3yYeHUs!

DJIEKTPOHHBIE
ungposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOJHON K
UCCJICJIOBAHHUIO (DYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

03.09.2025

[IpuMeHeHne IPOU3BOIHON K
UCCJICIOBAHHUIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

03.09.2025

[TpumeHeHne Tpou3BOAHOMN K
UccleIoBaHuIo0 (PyHKIMA Ha
MOHOTOHHOCTb U SKCTPEMYMBI

05.09.2025

[IpuMeHeHne Npou3BOAHON K
UCCIIEIOBAaHUIO (PYHKIIHI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

08.09.2025

[IpuMeHeHne Mpou3BOIHOM K
uccie10BaHuio0 pyHKIMHM Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI

10.09.2025

[IpuMeHeHne npou3BOIHON K
nccaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

10.09.2025

Haxoxneaue HauOoJIbILIErO U

HAaMMEHBIIEro 3Ha4eHMsI HENPEPBIBHON

(yHKIMK Ha OTpe3Ke

12.09.2025

HaxoxnaeHnue HanOOJIBIIETO U




HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(yHKIMH Ha OTpE3Ke

15.09.2025

Haxoxnenue HanOoJIBIIETO U
HAaWMEHBIIIET0 3HAYCHHS HEMPEPHIBHOM
(GyHKIIMY Ha OTpe3Ke

17.09.2025

10

Haxoxnenne HanOOJIBIIErO U
HAaMMCHBIIIETO 3HAYCHHS HETIPEPHIBHOM
(YyHKIHU HAa OTpe3Ke

17.09.2025

11

HaxoxxaeHne HanOobIIero u
HaMMEHBIIEro 3Ha4eHMsI HEIIPEPBIBHON
(GyHKIMM Ha OTpe3Ke

19.09.2025

12

Haxoxnenne HanbopIIero u
HaWMEHBIIEr0 3HAYCHUS HETPEPBIBHOU
(YyHKIMHU HA OTpe3Ke

22.09.2025

13

[IpuMeHeHre Mporu3BOIHOM ISt
HAXOKJECHUSI HAWTY4YlIEro pelieHus B
MPUKJIAIHBIX 3aa9ax

24.09.2025

14

[Ipumenenne mpou3BOAHON IS
HaXO0’KJACHUS HAUTYYILEro pereHus B
NPUKJIAJHBIX 3a/1a4ax

24.09.2025

15

[IpuMeHeHne Mpon3BOHOM IS
OIIpEJIEJIEHUs] CKOPOCTH U YCKOPEHUS
nporecca, 3aJJaHHOro (GopMyJsIoi Win
rpagpukoM

26.09.2025

16

[IpuMeHeHne Mpon3BOIHOM IS
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
mporiecca, 3alaHHoro (GopMyJIoN WU
rpaduxom

29.09.2025




17 Kommnosumus ¢pyHkimii 01.10.2025
18 Kommosumus GpyHKImiz 01.10.2025
19 Komnosunust pyHkunii 03.10.2025
20 ['eomeTpuyeckue 00pa3bl ypaBHEHUI Ha

KOOPJIMHATHOM IJIOCKOCTH 06.10.2025
21 I'eomeTrpuueckue oOpa3sl ypaBHEHUH Ha

KOOPJIMHATHOM IJIIOCKOCTH 08.10.2025
) KOHTpOszHaﬂ pabora: "I/IccneZIOBaIiH/Ie

(GyHKIUH C TOMOIIBIO TPOU3BOTHOM" 08.10.2025
3 IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO

epBOOOPA3HBIX 10.10.2025
24 [TepBooOpasHbIie dNIeMEHTAPHBIX (QYHKITHI.

[IpaBuna HaXOXACHUS TIEPBOOOPA3HBIX 13.10.2025
75 [TepBoOOpa3HbIE 2JIEMEHTAPHBIX (PYHKITUH.

[IpaBuna HaXOXACHUS TIEPBOOOPA3HBIX 15.10.2025
26 WuTerpan. I'eoMeTpru4ecKuil CMBICI

MHTErpasna 15.10.2025
27 Beruncnenue onpenenéHHoro HHTerpaa

no ¢opmyie Hororona-JleriOnuma 17.10.2025
73 Beruncnenue onpenenéHHoro HHTerpaa

no popmyne HeroTona-JlelibHua 20.10.2025
29 [TpumeHeHune uHTErpaa A1 HaX0XKICHUS

IUIOIIAIeH TIOCKUX QUTYp 22.10.2025
30 [IpuMeHeHue UHTETpasa sl HaX0XKACHUS




00BEMOB TCOMCTPHUUCCKUX TCII

22.10.2025

31

[Tpumeps! pemienuit AudepeHuanbHbIX

ypaBHEHUU

24.10.2025

32

[Tpumeps! pemennii qudQepeHratbHbIX

ypaBHEHU U

05.11.2025

33

MareMaTHueCKOe MOJICIUPOBAaHUE
peabHBIX MPOIIECCOB C OMOILBIO
mudQepeHInanbHbIX YpaBHEHUH

05.11.2025

34

Konrponsnas padora: "[leppooOpasnas u

uHTerpan”

07.11.2025

35

Tpuronomerpuyeckue QyHKIHMH, UX
CBOWCTBA U rpaMKu

10.11.2025

36

Tpuronomerpuyeckue QyHKIHMH, UX
CBOIcTBa U rpaduku

12.11.2025

37

Tpuronomerpuueckue GyHKINHU, UX
CBOIcTBa U rpaduku

12.11.2025

38

Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U IrpauKu

14.11.2025

39

Tpuronomerpudeckue GyHKIHH, UX
CBOIiCTBa U TpaduKu

17.11.2025

40

OT60p KOpHEH TPUTOHOMETPUUECKUX
YpPaBHEHUH C TOMONIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

19.11.2025

41

OT60p KOpHEH TPUTOHOMETPUIECKUX
YPaBHEHUH C TOMOUIBIO
TPUTOHOMETPUUYECKOI OKPYKHOCTH

19.11.2025

42

OT60p KOpHEHN TPUTOHOMETPUUECKUX




YpaBHEHUH C TTOMOIIIBIO

TPUTOHOMETPUYECKON OKPYIKHOCTH 21.11.2025

OT60p KOpHEHN TPUTOHOMETPUUECKUX
43 ypaBHEHUH C HOMOIHISIO 24.11.2025

TPUTOHOMETPHUYECKOH OKPYKHOCTH
44 Pemenrie TpUroHOMETPHUECKUX

HEPABEHCTB 26.11.2025
45 Pemenre TpUroHOMETPHUECKUX

HEPAaBEHCTB 26.11.2025
46 Pemrenre TpuroHoMeTpHUECKUX

HEPAaBEHCTB 28.11.2025
47 Pemrenre TpuroHOMeTpHUECKUX

HEPABEHCTB 01.12.2025

Kontponbnas pabora: "['paduku
P | Tomonoemmioonne nepmencrs 03.122025
49 OCHOBHBIE METOBI PEIICHHS

MOKA3aTeJIbHbIX HEPABEHCTB 03.12.2025
50 OCHOBHBIE METOBI PEIICHUS

MOKAa3aTeJIbHbIX HEPABEHCTB 05.12.2025
51 OCHOBHBIE METOJIbI PEIICHUS

MOKAa3aTeJIbHbIX HEPABEHCTB 08.12.2025
5 OCHOBHBIE METOJIbI PEIICHUS

MOKa3aTeJIbHbIX HEPABEHCTB 10.12.2025
53 OCHOBHBIE METOBI PEIICHUS

norapu(MUIECKIX HEPABEHCTB 10.12.2025
54 OCHOBHBIE METObI PELICHUS




Jorapu(pMUUECKUX HEPABEHCTB

12.12.2025

OCHOBHBIE MCTObI pCHICHUA

55

norapu(MUUECKHX HEPABEHCTB 15.12.2025
56 OCHOBHBIE METO/IbI PEILICHUS

norapu(pMUUECKHX HEPABEHCTB 17.12.2025

OCHOBHBIE METO/IbI PEILICHUS
57

UppalOHaIbHBIX HEPABEHCTB 17.12.2025
53 OCHOBHBIE METO/IbI PEILIECHHS

UppalOHaIbHBIX HEPABEHCTB 19.12.2025
59 OCHOBHBIE METO/1bI PEILIECHHS

HMPPALMOHAJIBHBIX HEPABEHCTB 22.12.2025
60 OCHOBHBIE METO/IbI PEIICHUS

HMPPALMOHAJIBHBIX HEPABEHCTB 24.12.2025
61 I'paduueckue MeTObI pELICHUS

UPPALMOHATIBHBIX YPABHEHUN 24.12.2025

I'paduueckue MeTo bl peLIeHus
62 .

UppalMOHAIbHBIX YPaBHEHUN 26.12.2025

I'paduueckue MeTo bl peLIeHus
63 .

MOKa3aTebHbIX YPaBHECHMI 29.12.2025
64 I'paduueckue MeTOIbI pEeHICHUS

MOKa3aTeJIbHbIX HEPABEHCTB 12.01.2026
65 I'paduueckue MeTOIbI pEeHICHUS

norapu(pMUUECKUX YpaBHEHUHN 14.01.2026
66 I'paduueckue MeTOIbI pELICHUS

norapu(pMUUECKHX HEPABEHCTB 14.01.2026
67 I'paduueckue MeTOIbI pELICHUs

Jorapu(pMUUECKUX HEPABEHCTB 16.01.2026




68

I'paduueckue MeTo bl peleHus
NIOKA3aTeNNbHbIX U JIOrapu(pMUIECKUX
YpaBHEHUH

19.01.2026

69

['padmyeckue MeTOABI peLIeHU
MOKA3aTeJIbHBIX U JIOTApU(DMHUIESCKUX
ypaBHEHUH

21.01.2026

70

I'padyeckue MetToabl pereHus
NIOKa3aTeNIbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

21.01.2026

71

I'paduueckue MeTObI pELICHUS
MIOKa3aTeNIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

23.01.2026

72

Konrtponsnas padora: "UpparnuoHaibHble,
HOKa3aTeNbHbIe U JIorapudmudeckue
HepaBeHcTBa"

26.01.2026

73

KomriekcHble uncna. Anredpanyeckas u
TpUTOHOMETpUYecKas (HOPMBI 3aITUCH
KOMILJIEKCHOTO Yncia

28.01.2026

74

KommuiekcHble uncna. Anredpanyeckas u
TpUTrOHOMETpUYecKast (HOPMbI 3aITUCH
KOMIUIEKCHOTO YHClia

28.01.2026

75

ApudmMernueckue oneparuu ¢
KOMINNICKCHBIMHU YHCJIaMU

30.01.2026

76

Apudmernueckue oneparyu ¢
KOMILJICKCHBIMH YHCIIAMH

02.02.2026

77

N300pakeHne KOMITIEKCHBIX YHCET Ha
KOOPJIMHATHOM MIOCKOCTH

04.02.2026

78

I/I3o6pa>KeHHe KOMILICKCHBIX YHMCCII Ha




KOOpI[HHaTHOﬁ IIJIIOCKOCTH

04.02.2026

®opmyna Myaspa. Kopuu n-oii crenenu

7 13 KOMILIEKCHOTO Yuciia 06.02.2026
20 ®opmyna Myaspa. Kopau n-oii ctenenu

13 KOMILJIEKCHOTO Yuciia 09.02.2026

[IpuMeHeHre KOMIUIEKCHBIX YHCEeIT JIst
81 petieHus: GU3NYECKUX U TEOMETPHUECKUX 11.02.2026

3a1a4
2 Konrponbnas pabdora: "KommiekcHbie

yyucna" 11.02.2026
83 HarypainbHble u nienble yuciia 13.02.2026
84 HarypanbHble 1 1esnbie yucna 16.02.2026
85 [IpuMeHeHue MPU3HAKOB ACIIUMOCTH

LEJIBIX YHUCEIT 18.02.2026
26 [IpuMeHeHue MpU3HAKOB ACIIUMOCTH

LEbIX YHCEeI 18.02.2026
27 [TpuMeHeHne IpU3HAKOB IETUMOCTH

nensix uyncen: HOJl u HOK 20.02.2026
28 [TpuMeHeHne IpU3HAKOB IETUMOCTH

uenbix yncesn: HO u HOK 23.02.2026
29 [IpuMeHeHre NMPU3HAKOB ACITUMOCTH

LEJIbIX YHCEII: OCTATKHU 110 MOIYJIIO 25.02.2026
90 [IpuMeHeHre NMPU3HAKOB ACIUMOCTH

LEJBIX YUCEII: OCTATKHU 10 MOJIYJIIO 25.02.2026
91 [IpuMeHeHre NPU3HAKOB ACIUMOCTH




ICJIBIX YUCCII: AJITOPHUTM EBxnuaa gis
PEIICHUSA 3a1a4 B LIEJIbIX YHUCIIAX

27.02.2026

92

Kontposnbnast pabota: "Teopust menbix
yucen"

02.03.2026

93

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIC/ICTBHS

04.03.2026

94

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCWIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEACTBUSA

04.03.2026

95

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTE pallMOHAJIbHBIX
ypaBHEHUH

06.03.2026

96

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTE! MPPALMOHATIbHBIX
ypaBHEHUH

09.03.2026

97

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYIMHOCTEM MOKAa3aTeIbHBIX
YpaBHECHUH

11.03.2026

98

OcHOBHEBIE MCTOJBI pCIICHUA CUCTEM U
COBOKYIHOCTEMN MOKA3aTEIbHBIX
ypaBHEHUH

11.03.2026

99

OcHOBHBIE MCTOABI pCIICHUA CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUH

13.03.2026

100

OCHOBHBIE MCTOJbI pCIICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(hMUUECKUX
ypaBHEHUU

16.03.2026




101

[IpumeHeHne cucTeM K pelieHuro
MaTeMaTHUYEeCKUX 3ajay 1 3aJa4 u3
pa3IMYHBIX 00JIacTe HAYKH U peabHOM
KHU3HH, UHTEPIPETALUS TOTYYEHHBIX
pE3yJIbTAaTOB

18.03.2026

102

[TpumeHeHue cucTeM K pelIeHuIo
MaTeMaTHYeCKUX 3a7ad U 3a/a4 U3
pa3IMYHBIX o0JacTel HAyKH U pealbHOM
YKU3HU, HTHTEPIPETAUs OTyYEeHHBIX
pe3yNbTaToB

18.03.2026

103

[TpumeHeHne HEpaBEHCTB K PEIICHUI0
MaTeMaTUYECKHX 3a/1a4 U 3a7a4 13
pa3nuuHbIX 00JacTel HAyKH U pealbHOMN
YKU3HH, UHTEPITPETAIUS TTOTYICHHBIX
pe3yNbTaToB

20.03.2026

104

KonTtponbsHas padora: "Cucremsl
palOHAJIBHBIX, UPpPAIMOHAIBHBIX
MOKa3aTeNIbHBIX U JIOrapu(MUYECKUX
ypaBHEeHUI"

23.03.2026

105

PanyoHanbHbIE ypaBHEHUS C
napameTpamu

25.03.2026

106

PanmonanpHbIe HEpABEHCTBA C
rapaMeTpaMmu

25.03.2026

107

PanyoHanpHbIE CUCTEMBI € TapaMeTpamMu

27.03.2026

108

WppannonansHele ypaBHEHHUS,
HEPABEHCTBA C IIapaMeTPaMHU

06.04.2026

109

HppanuoHanbHbIE CUCTEMBI C




napaMeTpamu

08.04.2026

110

Iloka3aTenbHbIE ypABHEHUS, HEPABEHCTBA
C IapameTpaMu

08.04.2026

111

[TokazaTenbHbIE CHCTEMBI C TapaMeTpamMu

10.04.2026

112

Jlorapudmuueckue ypaBHeHus,
HEpaBEHCTBA C IapaMeTpaMu

13.04.2026

113

JlorapudmMuueckue CUCTEMBI ¢
napaMeTpaMu

15.04.2026

114

TpuroHomeTpudeckue ypaBHEHHUs C
napaMeTpamu

15.04.2026

115

TpuroHomeTpuyeckue HEpaBEHCTBA C
napameTpamu

17.04.2026

116

TpuronomeTpudyeckue CUCTEMBI C
napaMeTpamu

20.04.2026

117

[TocTpoenue u uccienoBaHue
MaTEeMaTUYECKUX MOJIEINICH peabHBIX
CUTYallUi C TOMOIIbIO YPAaBHEHUH C
rapameTpamMmu

22.04.2026

118

[TocTtpoeHnue u uccienoBaHue
MaTeMaTHYECKUX MOJIeIel pealbHbIX
CUTYAaIMi C IOMOLIBIO CUCTEM YPABHEHUHN
C mapaMeTpaMu

22.04.2026

119

[Toctpoenue u uccienoBaHue
MaTeEMaTUYECKUX MOJEJIEN PeaIbHBIX
CUTYAaIHi C IOMOLIbIO CUCTEM YPABHEHUHN
C IapamMeTpaMu

24.04.2026

120

KonrtponsHas pabdora: "3anauu ¢




napamerpamu"

27.04.2026

121

[ToBTOpeHue, 06001ICHHE,
cUCTeMaTu3auus 3HaHui: "YpaBHeHus"

29.04.2026

122

[ToBTOpenwue, 06001IeHNE,
cUCTeMaTu3auus 3HaHui: "YpaBHeHus"

29.04.2026

123

[ToBTOpenue, 06001IeHNE,
cHCTeMaTH3alus 3HaHui: "Y paBHEHHUSI.
Cucremsl ypaBHeHUN"

01.05.2026

124

[ToBTOpenue, 060061IeHNE,
cuctemaTusaius 3Hanui: "HepaBencTtna"

04.05.2026

125

[ToBTOpEeHue, 0600IICHHE,
cuctemaTusaius 3Hanui: "HepaBencTna"

06.05.2026

126

[ToBTOpEeHue, 06001ICHHE,
cuctemMaTtu3anus 3Hanuii: "HepaBenctpa"

06.05.2026

127

[ToBTOpenwue, 06001IeHNE,
cucreMarusauus 3HaHui: "[IpousBogHas u
e€ npumeHeHue"

08.05.2026

128

[ToBTOpenue, 060061IeHNE,
cucreMarusauus 3HaHui: "lIponsBogHas u
e€ npumeHeHue"

11.05.2026

129

[ToBTOpEeHME, 0000IICHHE,
cuctemaruzanus 3HaHui: "[IpousBoaHas u
e€ npuMeHeHue"

13.05.2026

130

[ToBTOpEeHue, 0600IICHHE,
cucTeMmaruzanus 3HaHuii: "MHTerpan u ero
npuMeHeHue"

13.05.2026

131

[ToBTOpenue, 0600IIEHNE,
cucrtemaTusanus 3HaHuil: "OyHkuun"

15.05.2026




[ToBTOpEeHME, 0000IICHHE,

132 1

cucrtemaTtusanus 3HaHui: "OyHkuun" 18.05.2026
133 [ToBTOpenue, 06001IIEHNE, |

cucrtemaTtusanus 3HaHui: "OyHkuun" 20.05.2026
134 Wrorosas koHTpospHas paboTa 1 1 20.05.2026
135 HroroBast KOHTpoIbHas paboTa 1 1 2 05.2026
136 [ToBTOpenue, 06001IeHNE, I

cUCTEMAaTH3alUs 3SHAHUN 25.05.2026

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KITACC

Kon
NpoBepPsieMOro
pe3yJabTara

1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpamMMbl CpelHero 001ero 00pa3oBaHus

Yucia U BEIYMCIIEHUSA

1.1

OnepupoBaTh TOHATHAMHU: PpAIOHAIBHOEC M JCHCTBUTEIHHOE YHUCIIO,
OOBIKHOBEHHAs U IECATUYHASI IPOOb, TIPOLIEHTHI

1.2

BreimonaaTs apI/I(l)MeTI/I‘leCKI/Ie onepannuun C pallnOHAJIbHBIMU n
I[GﬁCTBHTCJIBHLIMH qucjiaMu

1.3

Breimonaats HpI/I6J'II/I)KéHHBIC BBIYUCJICHUS, UCIIOJIb3Y ITpaBUJld OKPYTJICHU,
JCJaTh IIPUKUJKY U OLICHKY pE3yJibTaTa BBIYHCIICHHI

1.4

OnepupoBaTh NOHATHUAMHU: CTENEHb C IIEJIBIM IOKA3aTeleM, CTaHJapTHas
dbopMma 3amucu JEHCTBUTENBHOTO YHCIA, KOPEHb HATYpaJbHOM CTENeHU;
UCIIOJIb30BaTh MOAXOASNIYI0 (OpPMY 3allMCU JEUCTBUTENIBHBIX YHMCEN JUIsS
pelIeHus TPAKTUYECKUX 3a]1a4 U MPEICTaBICHUS JaHHBIX

1.5

OnepupoBaTh NOHATHIMH: CHHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBHOTO YIIIa;
UCIONB30BaTh  3alMCh  TPOMU3BOJBHOTO  yria  uepe3  oOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKIIUU

YpaBHEHHsI 1 HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSAMH: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO, LIEINOE,
paLuoHaIbHOE, HUPPALMOHAIILHOE yYpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHHE

2.2

BeinonuaTe npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUH U peraTh
TPUTOHOMETPUYECKHE YPAaBHEHUS

23

BoimonHaTe mpeoOpa3oBaHus LENbIX, PallMOHAIBHBIX M UpPPAlMOHATIBHBIX
BBIDXEHUM M pelIaTb OCHOBHBIE THIIBI IIE€JIBIX, PAlMOHAIBHBIX W
UPPALMOHAIIbHBIX YPABHEHUI U HEPABEHCTB

24

IIpuMeHATh ypaBHEHHs M HEPABEHCTBA JUIS DPEIICHHMS MaTEMaTUYECKHX
3ajiay M 3a]a4 U3 Pa3iIMuHbIX 00JacTell HAyKU U peabHON )KU3HU

2.5

MopenvupoBaTh pealibHbIE CUTyalldd Ha SA3BIKE aiareOpbl, COCTABIATh
BBIPAXKCHHUSI, YPABHCHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJayH, HUCCIIEIOBATh
MIOCTPOEHHBIE MOJIEIU C MCIIOJIb30BAHUEM aIrnapara ajireopsl

@Oyukiyu u rpaduku

3.1

OnepupoBath NOHATHAMU: (QYHKIMSL, CIOCOOBI 3ajaHus (QYyHKIMHU, 00JIaCTh




ONIpPENICNICHUs] W MHOXECTBO 3HaueHWH (GyHKIMH, Tpaduk QYHKIUH,
B3aUMHO OOpaTHbIC (DYHKITUH

OnepupoBaTh NOHATUAMHU: UYETHOCTb U HEYETHOCTh (PYHKLUMH, HYIH

32 GYHKIIUH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonp3oBate rpadukn GyHKIMNA A1 peHICHUs] YpaBHEHUH
34 Ctpoutb 1 4uTaTh TpapuKu IMHEHHON (PYHKIIMH, KBaAPATUYHON (DYyHKIHH,
CTETICHHOM (PYHKIIMH C IEJIBIM MMOKa3aTeIeM
Ucnonw3oBate rpaduku (QyHKUMHA AJI1 HUCCIENOBAHMS MPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH pPEIICHUH 3alad U3 APYTUX YYEeOHBIX MPEAMETOB H
peasibHOM JKU3HHU, BbIpaxkaTh (OpMyJIaMH 3aBUCUMOCTH MEXKIY BEIUYHHAMHU
4 Havana maremarnueckoro ananusa
41 OmnepupoBaTh TOHATHSAMH: IOCIEIOBATEIBHOCTh, apudMeTHUecKass W
' reoMeTpHYECKas TIPOTPECCHU
49 OmnepupoBaTth MOHATUSAMH: OECKOHEYHO YOBIBaOLIasi TeOMeTpUYecKast
' nporpeccusi, cyMma 0€CKOHEUHO yObIBAIOIEH reOMETPUIECKOH MPOrpeccuu
43 3aaBath MOCIEAOBATEIHHOCTH PA3TUYHBIMU CIOCO0aMU
44 Hcnonb30oBaTh CBOMCTBA MOCIEIOBATEIBHOCTEH W MPOTPECCHl  IJIst
) pEellIeHus peanbHBIX 3a7au MPUKIATHOTO XapaKTepa
5 MHoOkecTBa U JIOTUKA
5.1 OnepupoBaTh MOHITUSIMH: MHOXKECTBO, OIIEpPALIMU HaJ MHOXKECTBAMHU
Hcnonb3oBaTh TEOPETUKO-MHOXKECTBEHHBIM — ammapaTr Jisg  ONUCaHUs
5.2 pEaNbHBIX MPOIIECCOB U SBICHUH, MPH PELICHUH 3a/1ad U3 APYTUX YIEOHBIX
IIPEIMETOB
53 OnepupoBarb  NOHATHSAMM:  OINpENEIEHHE,  TEOpeMa,  CIEIACTBUE,
JI0Ka3aTeNIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHNS] OCHOBHOM
NpoOBepPsSIeMOro .
00pa3oBaTe/IbHOI MPOrpamMMbl CpelHero 001ero 00pazoBaHus
pe3yJjbTarTa
1 Uucna u BEIYUCIIEHUSA
OnepupoBaTh NOHATHUSMHU: HATypaJlbHOE, L€JI0€ YHUCJIO; MCIIONb30BaTh
1.1 MPU3HAKK JCIUMOCTU LEJbIX YHUCEN, pa3IoKeHHE YKCla Ha MPOCThIe
MHO’KUTENHN JUIsl PEeIlIeHus 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTETICHb C PAlUOHATBHBIM IOKa3aTeIeM
13 OmnepupoBaTh NOHATUSAMU: JIOTapUPM UHKCIA, AECATUYHBIE U HATypalbHbIE
' sorapuMel
2 VYpaBHEHNs U HEPABEHCTBA




2.1

[IpumensaTy cBoiicTBa CTeMeHW [UIsl TPeoOpa3oBaHUsl  BBIPAKEHUH,
ONepupOBaTh TMOHATUSAMU: I[OKA3aTEIbHOE YpaBHEHHE U HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTENbHBIX YPABHEHU U HEPABEHCTB

2.2

BbimonuATe npeoOpa3oBaHMs BBIPAXKEHHUH, COAEpXKALIMX JIOrapU(MBI;
OIEPUPOBATh MOHATHAMH: JIOTapU(PMHUUECKOE YPaBHEHHE U HEPaBEHCTBO;
pelaTh OCHOBHBIE THIIBI JJOIrApU(PMUUECKIX YPAaBHEHUH 1 HEPABEHCTB

2.3

Haxonute penienus npocTedux TPUrOHOMETPUIECKUX HEPABEHCTB

24

OneprpoBaTh MOHATUSAMU: CUCTEMA JMHEMHBIX YpaBHEHUH U €€ pelIeHuE;
UCIIOJIB30BaTh CUCTEMY JIMHEMHBIX YPAaBHEHUN I PELICHUS MTPAKTUYECKUX
3a1a4

2.5

Haxoauts pemeHust npocTeMInX CUCTEM M COBOKYITHOCTEH paliMOHAIbHBIX
YpaBHEHH U HEPABEHCTB

2.6

MonenupoBaTh peanbHblE CHTyalldd Ha s3bIKe anreOpbl, COCTaBIAThH
BBIpQXXEHUS, YpaBHEHUS, HEPABEHCTBA M CHCTEMBI IO YCIOBHIO 3aJauH,
HCCJIEIOBATh MOCTPOCHHBIE MOJICNIN C UCTIOJIb30BAaHUEM arllapaTa aareopbl

@OyHKIMU U rpaduKu

3.1

OnepupoBaTh TNOHATHSAMH: TEpUOAWYECKas (DYHKIHA, MPOMEKYTKH
MOHOTOHHOCTH ()YHKLMHU, TOYKH HKCTpeMyMa (PyHKUMH, HauOoJbllee U
HaMMEHbIIIee 3HAa4eHUs (QYHKIMHM HAa TMPOMEKYTKE; HUCIOJIB30BATh WX JUIS
uccienoBaHus QyHKINU, 3aJaHHOU rpaduKoM

3.2

OmnepupoBarh MOHATHAMHU: TPaQUKH MOKA3aTEIbHOH, JTOrapupMUIECKON H
TPUTOHOMETPUYECKHX (YHKIHUH; wH300pakaTh HX Ha KOOPAWHATHOMN
TUTOCKOCTH M UCTIOJNB30BATh JIJISl pEIICHHs YpaBHEHUI U HEPABEHCTB

3.3

N300pakaTh Ha KOOPAWHATHOM TUIOCKOCTH IpaMKu JTUHEHHBIX YpaBHEHHUH
Y UCIIOJIB30BATh UX JUIS PELICHUs CUCTEMbI TUHEHHBIX YPAaBHECHUN

34

Hcnonw3oBate rpaduku (QyHKUMNA S8 HUCCIENOBAHMS MPOLIECCOB U
3aBHCUMOCTEH U3 IPYTUX yUYeOHBIX TUCIUTUINH

Hagama MmaTeMaTH4ecKOro aHajan3a

4.1

OnepupoBaTh MOHATUSMH: HEMIPEPBIBHAS (QYHKIINA, TPOU3BOAHAS (DYHKIINH;
UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUN CMBICI MPOU3BOJHOM st
peleHus 3a1a4y

4.2

HaxomuTe  MpOM3BOAHBIE  DJIEMEHTAapHBIX  (DYHKIHUH,  BBIYUCIATH
MPOM3BOJIHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO (PYHKLIUI

43

Hcronp30BaTh  TPOM3BOAHYIO  JUI  HWCCIEAOBaHMS  (QYHKIMH  Ha
MOHOTOHHOCTb M 3KCTPEMYMbI, IMPUMCHATL PE3YyJIbTAaThl HUCCIICAOBAHUSA K
MOCTPOCHUIO IpahuKOB

44

Hcnons3oBaTh IIPOU3BOAHYIO JIsI HAXOXACHHA HAWIYy4YIICro pCHICHUA B
MMPUKIIAAHBIX, B TOM YHUCJIC COUUAJIBHO-3KOHOMHUYCCKUX, 3a/Jadax

4.5

OnepupoBaTh MNOHATHSMU: IepBOOOpa3Hasi M HMHTErpan; IOHUMATh
reoOMeTpUYECKUN U PU3NUYECKHUI CMBICI HHTETpalia

4.6

Haxoauts nepBooOpa3Hble 3JIeMEHTapHbIX (PYHKLNMN, BBIUUCISTH UHTETpal




o ¢popmyie Herotona — JleiiOnura

4.7

Pemars MMPUKIAAHBIC 3ada4i, B TOM YHUCIIC COLUMAJIbHO-D3KOHOMHNYCCKOTO U
(HU3UYecKOro Xapakrepa, CpeICTBAMU MAaTEMAaTHYECKOTO aHaIIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Kon
1 Yucna u BBIYUCIICHUS
Panmonaneupie  uncina. OOBIKHOBEHHBIE W JECATHYHBIE JApOOW, MPOLEHTHI,
11 OECKOHEUHBIE MePUOIMIECKUE poou. ApudmeTndeckue onepanuu ¢ parruoHATbHEIMU
' qrcliaMu, TPeoOpa3oBaHus YUCIOBBIX BeIpakeHui. [IpumeHenne npoOeit v mpoieHToB
JUISL pEIIEHUs] PUKIAAHBIX 3a7a4 U3 Pa3IMYHbIX OTPACiIel 3HAHUHN U PEabHOU KU3HU
JleiicTBuTeIbHBIC Ynclia. PalinoHanbHbIe U UppAlMOHANIbHEIE Yncia. ApudMeTndecKue
1.2 omepanyu C ACUCTBUTEIbHBIMU 4YHUCIaMU. [IpuOnukEHHbIE BBIYHMCICHHS, MpaBHiia
OKPYTJICHUS], MPUKUIKA U OLICHKA PE3YJIbTaTa BBIYUCICHUIN
Crenens ¢ nensiM nokaszarenaeMm. CTannapTHas Gopma 3aucH AeUCTBUTENBHOTO YHCTA.
1.3 Hcnonws3zoBanue moaxossiieit (GopMbl 3aITUCH JEHCTBUTEIBHBIX YHCE IS PEUICHUs
MPaKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHBIX
L4 ApudmMeTnuecknii KOpeHb HaTypaldbHOW cTerneHu. JlelcTBus ¢ apuMeTHIeCKUMU
’ KOPHSIMU HAaTypaJIbHOW CTENEHU
L5 CuHyC, KOCMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTAaHTEHC YHUCIIOBOTO apryMEHTa
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPEOOPA3OBAHHUS
’9 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX BhIpakeHUH. OCHOBHbBIE TPUTOHOMETPUUYECKUE
' bopmyiisl
)3 VYpaBHeHue, KopeHb ypaBHeHHs. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
WHTEPBAaJIOB
24 Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemenne nppanvoOHaabHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHomMeTpuueCcKUX ypaBHEHUN
57 [IpuMeHeHre ypaBHEHN U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3aJa4 U 3a]a4 U3
) Pa3IMYHBIX 00J1aCTEH HAYKU U PEATbHOU KU3HH
3 OyHKIMH U TpaduKu
31 Oyukuus, crnocoOsl 3amanus ¢GyHKuU. ['paduk QyHkuuu. BzaumHO 0OpaTHBIE
' GyHKIUHI
19 O6nacTp ompeneneHuss W MHOXECTBO 3HadeHwid (QyHkuuu. Hymu dyHKImm.

[TpomexxyTKH 3HAKOTIOCTOSTHCTBA. YETHBIC M HEUETHBIE (QYyHKIIUH




13 CrenenHasi GyHKIMSI ¢ HaTypaldbHBIM U IIeNbIM MoKka3zareneM. EE cBoiicTBa u rpaduk.
’ CaoiicTBa 1 rpadK KOPHS 1-0¥ CTETICHH
3.4 Tpuronomerpuyeckas OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUYECKUX (PYHKITUN
' YHCIIOBOIO apryMeHTa
4 Hauana marematnueckoro ananusa
41 ITocnegoBaTenpHOCTH, CIOCOOBI 3amaHUd IOCIEOOBATENbLHOCTEH. MOHOTOHHEIE
' IIOCJIE0BATENBHOCTH
Apudmernueckas U reoMeTpuueckas rmporpeccuu. beckoHeuHo —yObIBaroimas
42 reomerpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBaIOLIEH TIeoMeTpUYecKOi
' nporpeccur. PopmMmyra CIOXKHBIX HpOUEHTOB. Mcmons30BaHME NPOrpeccuu AJis
pelieHus peasibHbIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHokecTBa U JOTHKa
MHo)kecTBO, oOmnepauud Haja MHOXKecTBamH. [lmarpammbl Oitnepa — Benna.
5.1 [IpuMmeHeHrne TEOpeTHUKO-MHOKECTBEHHOTO —ammapaTa Jjs OINHCAaHUS  PeaJIbHBIX
MIPOLIECCOB U BJICHUH, PU PELICHUHU 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
5.2 Omnpenenenue, TeopeMa, CIEACTBUE, T0KA3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IEMEHT COACPKAHUS
1 Uucna v BBIYUCIECHUS
1.1 HarypanbHslie u nienbie yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCElT
1.2 CreneHb ¢ palmoHaJIbHBIM MOKa3aTesneM. CBOMCTBA CTENEHU
1.3 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOTapU(MbI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BBIPAKEHHUHN, COACPIKAIIHX JIOTAPU(HMBI
2.2 [TpeoOpazoBaHre BBIpAXKEHHIA, COEPHKAIUX CTENICHH C PAIIHOHAIBHBIM TTOKa3aTelleM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazarenbHbIe YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckne ypaBHEHUS! 1 HEPABEHCTBA
6 Cucrembl TUHEHHBIX YpaBHEHUN. PellieHne npukiiaiHbIX 3a7a4 ¢ TOMOIIBI0 CUCTEMBI
’ JIMHENHBIX YpaBHEHU
2.7 CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPABHEHHUI U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHMI, CUCTEM U HEPABEHCTB K PEUICHUI0 MAaTeMaTUYECKHUX 3a]a4
’ W 3aJ1a4 U3 pa3IMYHBIX 001acTel HAyKH U peasIbHOM JKU3HU
3 OyHKIMU U rpaduKu
3.1 Oyunkmus.  [lepuognueckne QyHkuuu. IIpoMexyTKM MOHOTOHHOCTH (DYHKILUH.
Makcumymbl u MUHUMYMBI GyHKIMA. Hanbonbiiee u HauMeHbIee 3HAYCHHE




GYHKIIUN Ha TPOMEKYTKE

3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaduKu
33 [TokazarenpHas u norapudmMudeckas GyHKIIMU, KX CBOHCTBA U TPaQUKH
34 Hcnonb3oBanue rpadukoB GyHKIUH 171 pelieHHs] YpaBHEHHUH U JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB QyHKIMHA U1 HCCIIEA0OBAaHUS IPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOPbIE€ BO3HHMKAIOT IpPHU PEIHIEHUH 3aJad M3 JPYyTUX Y4YeOHBIX MpPEeIMETOB U
peabHOU XKU3HU
4 Hagana maTreMaTn4eckoro aHaansa
4.1 HenpepoiBHble QyHKIMH. METOX MHTEPBAJIOB ISl PEILICHHUS HEPABEHCTB
4.2 [TpousBonHas Gpynkiun. ['eomerprueckuii 1 GU3NIECKUN CMBICI IPOU3BOTHON
43 [TponsBonHble 3i1eMeHTapHBIX (GYHKUUH. DOpMyJbl HaXOXXACHUS IPOU3BOAHOM
’ CYMMBI, IPOU3BEJICHHSI U YACTHOTO (PYHKLUI
[IpumeHeHrne MPOU3BOJHOM K UCCIENOBaHUIO (YHKIMII Ha MOHOTOHHOCTb H
4.4 SKCTpeMyMbl. HaxoxxJeHre HauOOoJIbIIero U HAaUMEHbBLIEro 3HaYeHWs (QYHKLUUU Ha
OTpE3Ke
[IpyMeHeHre MPOU3BOHON ISl HAXOXKIACHHSI HAMJTYUIIEer0 pelleHHs B MPUKIIAJAHbBIX
4.5 3amavax, JUIs OMNpPEACNICHUS CKOPOCTH TMpoIecca, 3adaHHOro (QopMysion WIH
rpaukoM
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HBIX
47 WuTerpan, ero reoMeTpuyeckuil 1 gusnueckuii cMpica. Berunciaenne uHTerpana mo

dbopmyne Hetorona — JleitOamia




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
IPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon
NnpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHUS K NMPeAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrPpaMMbl CpeHEro 0011ero
oOpa3zoBaHus

Bnanenune MerogamMmM J0Ka3aTeNbCTB, aJTOPUTMAMU pELICHUS 3a7ad;
yMeHHe (GOpMYyJIUPOBaTH M ONEPUPOBATh IOHATUSAMU: OIpENEICHUE,
aKcuoma, TeopeMma, CJIEICTBHE, CBOWCTBO, IPU3HAK, JOKAa3aTEJIbCTBO,
paBHOCWIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOEe M NPOTHUBOINOJIOXKHOE YTBEP)KICHUE, MPHUBOAUTH IMPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJl MAaTeMAaTH4YEeCKOH WHIYKIUH;
IPOBOJUTH J10Ka3aTeJIbHbIE PACCYKICHUS NPH PELICHUH 3ajiad, OLIEHUBATh
JOTMYECKYI0  IpPaBWIBHOCTh  PACCYXJIEHHH; yMEHHE OIEepHUpPOBaTh
HOHATHUSMU: MHOXECTBO, IMOJAMHOXECTBO, ONEPALMU HAJl MHOXKECTBAMHU;
YMEHUE  UCMOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar s
ONMCaHUs PEAJbHBIX MPOLECCOB U SIBICHUN U MPHU PELIEHUU 33]1a4, B TOM
qucie U3 JIpyrux y4eOHBIX NPeIMETOB; YMEHHUE ONEepUPOBATh MOHATHAMMU:
rpad, cBs3HBIN rpad, 1epeBo, UK, rpad Ha TUNIOCKOCTH; YMEHUE 3a]aBaTh
U OMHCHIBATh Tpadbl pa3NIUYHBIMU CIOCOOAMHU; MCIIONB30BaTh rpadbl MpU

pCHICHUH 3aJ1a4

YMeHHe omnepupoBaTh MOHATHSAMH: HATypalbHOEC YHCIIO, LENOE YHCIIO,
CTEIEHb C IIEJIBIM MMOKa3aTeseM, KOPEHb HATYPaIbHON CTENEHH, CTEIECHD C
palMOHATIBHBIM MOKa3aTeJeM, CTENeHb C JCHCTBUTEIbHBIM MOKA3aTeIeM,
Jorapu(M YHUClia, CHHYC, KOCHMHYC M TaHTEHC MPOU3BOJIBHOTO YHUCIIA,
OCTaTOK 0 MOJYJI0, PAlMOHAIBHOE YHCIO0, HPPAHOHATIBHOE YHCIIO,
MHOXCCTBA HATypaJbHBIX, MNOCJbIX, pPAlUOHAJIbHBIX, I[eﬁCTBHTeJ’IBHLIX
YHUCEN; yMEHHUE UCIIOIh30BaTh MPU3HAKH JACIUMOCTH, HAUMEHBIIINA 00U
JICTUTEeIb W HAMMEHbIEEe OOIee KpaTHOe, alroputM EBkimuaa mpu
pelICHUN 3a4a4, 3HAKOMCTBO C pa3JIMYHBIMH MO3UIOHWUOHHBIMHU CUCTEMAaMU
CUHUCIICHHUS; YMCHUE BBITIOHATH BHIYMCIICHUE 3HAYCHUI 1 IPe0Opa30OBaHUsI
BBIPQXKCHUI CO CTENEHSIMH M JiorapupmMamu, npeodpazoBaHusi IpOOHO-
palMOHABHBIX ~ BBIP@KEHHWH;  yMEHHE  OMEepPUPOBaTh  MOHSATHIMU:

MOCJICAOBATCIBbHOCTD, apI/I(bMeTI/I‘-IeCKa}I rnporpeccusd, TrcoMCTpHUICCKAA




nporpeccusi, OECKOHEYHO YyObIBalOIlasg TIeOMETpHUYEecKas IMpOrpeccus;
YMEHHUE 3a/laBaTh I10CJIEAOBAaTEIbHOCTH, B TOM YHUCIE C IIOMOIIBIO
PEKYPPEHTHBIX (POPMyYJI; YMEHUE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ uucia, ¢opMa  3alMCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeTb
NPOU3BOJIUTH apUPMETHUYECKHE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
IPUBOJIUTH IPUMEPHI MCIIOJIb30BaHUSA KOMIUIEKCHBIX YHCEII; OIEpUpOBaTh
HNOHATHUAMHU:  MaTpuma 2x2  u  3x3, ompeneiauTenb  MaTpPHULBI,

FeOMeTpI/I‘—IeCKI/Iﬁ CMBICJI OITPEACIIUTEIIA

YMeHue onepupoBaTh MOHATHUSMHU: pallOHAIbHbIE, HPpPALUOHATILHBIE,
MOKa3aTeNbHbIe, CTENEHHBIE, JIOTapU(PMHUUECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUSI H HEPABEHCTBA, HX CHCTEMBl; YMEHHE OIECPUPOBATH
MOHATUSMU: TOXAECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUH U HEPABEHCTB, PaBHOCUIBLHOCTh
ypaBHEHUH, HEpPaBEHCTB M CHCTEM; YyMEHHE pelaTb YpaBHEHUS,
HEpPaBEHCTBA U CHUCTEMbI C TOMONIBIO Pa3IUYHBIX NPUEMOB; peLIaTh
ypaBHEHHUs, HEPABEHCTBA W CHUCTEMBl C T[apaMeTpoOM; MPUMEHSATH
ypaBHEHUs, HEPABEHCTBA, UX CHCTEMBI JUIS PEUICHHS MaTeMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pa3IudHbIX 00JacTel HayKu U pealbHOM )KU3HU

YMeHne ornepupoBaTh TOHATHSIMH: (DyHKIHS, 4YETHOCTH (YHKIHH,
HNEepUOIUYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (yHKIMH, HanOoJIbllee W HAaMMEHBIIEE 3HAYCHHS
(YHKLIMU Ha NPOMEXYTKE, HeNpepbiBHAs (YHKLHMSA, aCUMITOTHI rpaduka
GyHKLIMU, TIepBas ¥ BTOpas MPOU3BOJAHAS (YHKIHH, T€OMETPUUYECKUH H
¢usnyeckuil CMBICI MPOM3BOJHOM, TmepBooOpa3Hasi, ONpPECIEHHBIH
UHTErpall; yYMEHHME HAXOAMUTh ACUMITOTHI Tpaduka (GYHKLUUH; yMEHHUE
BBIYUCIISITH ~ MPOU3BOJHBIE  CYMMBI, NPOHM3BEACHUS, YAaCTHOTO H
KOMIIO3UIMM (YHKLUH, HaXOJIUTh ypaBHEHHE KacaTeNbHOHW K TIpaduKy
(GYHKIMU; yMEHHE HaxXOJUTh MPOM3BOJIHBIC 3JIEMEHTAPHBIX (DYHKIIMIA;
YMEHUE HCIOIb30BaTh IPOU3BOJHYIO [UId HCCIENOBaHHUA (YHKIIMH,
HAXOJIUTh HaWOOJbIIME W HAUMEHbILINE 3HAueHUs (YHKIMHA; CTPOUTH
rpadMKd MHOTOYICHOB C HCIIOJIb30BAaHMEM amrapaTa MaTeMaTHYeCKOTO
aHanu3a; MOPUMEHATh MPOU3BOAHYIO Ui HAXOXKICHHMS HaWITy4dIlIero
pelieHuss B TPUKIAAHBIX, B TOM YHCJIE COLUAIBHO-)KOHOMHUYECKUX U

bu3nYecKuX 3aja4ax; HaXOJIUTh IUIOMIAAU M 00BEMBI (DHUTYyp C TOMOIIBIO




HHTCTpaJa; IMPUBOJUTL IIPHMEPbBI MATEMATHUUYCCKOI'O MOACIIMPOBAHUA C

oOMOIIbI0 U] PepeHITnATBHBIX YPABHCHUN

YMeHue onepupoBaTh NOHATHAMH: Tpapuk QyHKIMH, oOpaTHas (YHKIHS,
KOMIO3uIMsl (QyHKIMHA, JuHeWHas QyHKUUs, KBagpaTHuHas QyHKIus,
panMoHanbHast (QYHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETPHUUECKHE
byHKIMKM, OOpaTHbIE TPUTOHOMETpUUYecKHe (DYHKLMHU, MOKa3zaTelbHas U
agorapupmuueckas (QYHKLUUH; YMEHUE CTPOUTh TIpauKH H3YYEHHBIX
(GyHKUIMH,  BBIMONHATH  TpeoOpazoBaHus  TrpaduKoB  (PyHKIHIA,
UCIIOJIb30BaTh IpadUKU Uil U3y4eHHs IMPOLECCOB U 3aBHUCUMOCTEH, MpH
pelIeHrH 33734 U3 JAPYTHX Y4eOHBIX NMPEAMETOB M 3ajad M3 peabHOM
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXIy BeIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA M rpaduku (QyHKIMNA I pelIeHUs] ypaBHEHU,
HEpaBEHCTB M 33aJay C MapaMeTrpamu; H300paxaTb Ha KOOPAMHATHOM

IIJIOCKOCTH MHOXXCCTBA peI_HeHI/Iﬁ ypaBHeHHﬁ, HEPABCHCTB U UX CUCTCM

YMeHue pemaTth TEKCTOBBIE 3aJaud pa3HbIX TUHOB (B TOM YHCIE Ha
NPOIICHTHI, IO M YacTH, HA JIBIKEHHE, paboTy, CTOMMOCTh TOBapOB H
yCIIyT, HAJIOTH, 3a/la4d U3 OOJIACTH YIPABJIEHUS JIMYHBIMU U CEMEHHBIMU
(¢uHAHCAMM); COCTaBJIATH BBIPAKCHUS, YPaBHEHHUS, HEPAaBEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3aJa4yH, HMCCIEIO0BAaThb IIOJYyYEHHOE pELICHUE U
OLIGHUBATh IPABJIONOA00OHOCTh PE3YJIbTATOB; YMEHHE MOJEIUPOBATh
peanbHble CUTyallMd Ha $3bIKE MAaTEMAaTHKH; COCTaBIIATH BBIPAKECHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJa4U, UCCIEN0BATh
IIOCTPOCHHBIE ~ MOJEIM C  HUCIONb30BAaHUEM  ammapara  aureOpsl,

MHTEPIIPETUPOBATD MMOJIYUECHHBIHN pe3ynbTaT

YMeHue onepupoBaTh MOHATHAMH: CpelHee apupMeTHYecKoe, MeaHuaHa,
HanOoJbIlIee ¥ HAUMEHbILIEE 3HAUCHUS, pa3Max, AUCIEPCHUsi, CTaHAaPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE HW3BJIeKaThb, MHTEPIPETUPOBATH
uHGOpMAIUIO, TIPEJICTABICHHYIO B TaONHIIaX, HA AUarpaMMax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pEAIbHBIX MPOIIECCOB U SIBJICHHM; MPEICTaBISTH
uHbOpMAIIMI0O C TIOMOMIbIO TaOJAMI] ¥  JuUarpaMM; HCCIIEIOBaTh
CTAaTHCTUYCCKUE JlaHHBIC, B TOM YHCJIC C MPUMEHCHHEM TpaUIecKuX
METOJIOB U AJIEKTPOHHBIX CPEJNICTB; Ipa)UyecKu HCCIEA0BAaTh COBMECTHBIC

HaOJII0/IEHUS C TOMOILBIO AMAarpaMM pacCenBaHUs U JIMHEHHOHN perpeccun

YMeHue onepupoBaTh IOHATHAMM: CIyYaWHBIA OIBIT W CIy4ailHOe
COOBITHE, BEPOSATHOCTb CIYyYalHOTO COOBITHS; YMEHUE BBIYMCIATH

BCPOATHOCTH C HMCIOJB30BAHUCM Fpa(I)I/I‘-IeCKI/IX MCTOHOB, TMPUMCHATH




(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEpPOATHOCTEH, (OPMYIy IOIHOM
BeposATHOCTH, popmyity beprymnu, komOuHaTOpHBIE (DaKTBI U (HOPMYIIBI;
OLICHWBATh BEPOATHOCTH pEATbHBIX COOBITHIl; YMEHHE OIEepUpPOBATH
HNOHATHSMM:  CIyyailHas BeNWYMHA, pacHpelieNieHHe BEpOSTHOCTEH,
MaTeMaTHYECKOe OXHJIaHWe, JUCIEepCHs W CTaHAapTHOE OTKIOHEHHE
CIly4yailHOW  BEJMYHMHBL, (YHKIMM paclpeieieHus] W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAJIBHOTO paclpeseieHuil; yMeHne
MCIIONI30BaTh CBOMCTBA M3YyUYCHHBIX PAacIpeAeCHUI Ul pelleHHs 3a1ad;
3HAaKOMCTBO C MOHATHUSMH: 3aKOH OOJIBLIMX YHCEN, METOJbl BHIOOPOUHBIX
WCCIIC/IOBAaHHI;, YMCHHE TIPUBOJIUTH TPHUMEPHl TPOSIBICHHUS 3aKOHA
OONBIIMX YHCET B MPHUPOJIHBIX U OOILIECTBEHHBIX SBJICHUSAX; YMEHHE
OTIEpPHPOBATH TMOHATUSMH: COUYETAHWE, TIEPECTAHOBKA, YHCIO COUYCTAHUH,
YHUCIO  TEPecTaHOBOK;, OmHOM  HbIOTOHA; yMeHHE  NPUMEHSATH
KOMOWHATOpHBIE (PAKTHI U PACCYXKACHUS Ul PEIICHHs 3a7ay; OLICHUBAThH
BEPOSTHOCTH PEAJbHBIX COOBITHH; COCTABISTH BEPOSTHOCTHYIO MOJEIb M

UHTEPIPETUPOBATH MOJTYUYESHHBINA pPe3ynbTaT

YMenue ONneprupoBaTh IIOHATUAMMU TOYKa, npsmasd, IIJIIOCKOCTBD,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYNHA yTJia, IJIOCKUH YroJl, IBYIPaHHbBIN
yIoJj, TPEXTPAHHBIN YroJj, CKPELIUBAOIIUEC IPAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYJIAPHOCTh MPAMBIX U HJ'IOCKOCTGf/i, Yroia MeEXAay IIpsIMbIMU,
yroJI MeXAy TpsSAMOM M IUIOCKOCTBIO, YIOJl MEXIy IUIOCKOCTSIMH,
paccTosiHue OT TOYKM 10 IUIOCKOCTH, PACCTOSTHUE MEXIY IPSIMbIMH,
pacCcTosiHUE MEXAY IUIOCKOCTSMH; YMEHHE HCIOJIb30BATh IPU PEIICHUN
3aa4 M3ydeHHbIE (aKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE OIICHHUBATh
pasMepbl OOBEKTOB OKpYXKAIOIIEr0 MHUpA; CTPOUTH MaTeMaTUYEeCKUe
MOJEIN C TIOMOIUBIO TE€OMETPUYECKHUX IOHATUM M BEIUYMH, pElIaTh

CBA3aHHBIC C HUMU MPAKTUYCCKUEC 3aJa9U
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YMeHue onepupoBaTh MOHATHAMH: IUIOIIAAb (QUIYpbl, 00bEM QUIYDBI,
MHOTOI'paHHMK, NpPaBUIbHBI MHOIOIpaHHMK, CE€YEHHE MHOTOIpaHHHKA,
Ky0, mapajuieNienunena, mOpu3Ma, Mnupamuaa, (urypa M IMOBEPXHOCTH
BpallleHNs, LWIMHAP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH TNHpaMHJIbI, MPU3MBI, KOHyca, IMIUHIpa, 00BEM KyoOa,
IOPSIMOYTOJIBHOTO ~NapajuleNienuneia, MUPaMUIbl, MPU3MBbIL, LHWIUHIpA,
KOHycCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEYEHHs KOHyca M LWIMHApA,
napajuleJbHble OCH WJIM OCHOBAaHUIO, CEYEHHE I1apa, IIOCKOCTb,

Kacaroniasiacsa C(bepbl, HUWIKMHAPpA, KOHYC4, YMCHHC CTPOHUTH CCUYCHUEC




MHOTOTpPaHHHUKA, M300pa)kKaTh MHOTOTPAHHUKH, (UTYPHI U TOBEPXHOCTH
BpalllEHUs, X CEUYEHUsS, B TOM YHCJIE C ITOMOIIBIO MIEKTPOHHBIX CPENCTB;
yMEHHE MPHUMEHATh CBOMCTBA Te€OMETPUYECKUX (UTYp, CaMOCTOSTEIBHO
dbopMyIHpoBaTH ONpeAETICHUs U3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3BI O
CBOMCTBaX M MpPHU3HAKAX TIEOMETPUYECKUX (Uryp, oOOCHOBBIBATH WU
OmpoBepraTh HX; YMEHHE TMPOBOJAUTH Kiaccuukanuio ¢Guryp 1o
pa3IMYHBIM IPU3HAKAM, BBINOJIHATH HEOOXOIAUMBIE OMOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh HOHSATHSMH: JIBIDKCHHE B POCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CUMMETPHUS Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOa00MsI, TOAOOHBIE (QUTYPBI, yMEHUE
pacmo3HaBaTh paBHbIE W MOAOOHBIE (GUTYPHI, B TOM YHUCIE€ B TPUPO/IE,
UCKYCCTBE, apXUTCKTYpE; MCIIOJIB30BATh TEOMETPUUCCKUE OTHOMICHUS MPU
pelICHUM 3ajlad; HAXOJIUTh TEOMETPUYECKHE BEIMYHMHBI (JUIMHA, YTOI,
IUIOIA/b, 00BEM) TIPU PEIICHUH 3a/1a4 U3 JPYTUX YYeOHBIX MPEIMETOB H
U3 pEaJbHON J>KM3HMU;, YMCHHE BBIUUCIATH TCOMETPHUCCKUE BEIUYHHBI
(nmuHA, yroiy, MIOMAah, OOBEM, IUIOIMIAIL TOBEPXHOCTH), HCIIONB3YS
HN3YYCHHBIC q)OpMy.]'IBI U MCTOJbI, B TOM YHCJIC. IUIOIIAJb ITOBEPXHOCTHU
NUpaMUbI, TPU3MBI, KOHYCa, LWIMHApA, IUIOMaas chepsl; 00béM KyOa,
MNpAMOYT'OJIbHOI'O  MapajiiCjICiuineaa, ImnmupamMuibl, IM[OPU3MbI, NOUIHWHAPA,

KOHYCa, [11apa; yMEHHE HaXOJIUTh OTHOIIEHUE 0OBbEMOB MOI00HBIX QUTYP
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YMeHue OINICpHUPOBATH TOHATHUAMU: HNPAMOYTOJIbHAA CUCTEMA KOOpAWHAT,
BCKTOpP, KOOPAHWHATHBI TOYKH, KOOpPAMHATBI BCKTOpPA, CyMMa BCKTOPOB,
IIPOU3BCACHUEC BCKTOpa Ha 4YHCIO, Pa3jIoKECHUE BCKTOpa II0 6331/10}/,
CKaJIIpHOC TIPOU3BCACHUC, BCKTOPHOC TMPOU3ZBCACHHUEC, YIOJ MCKAY
BCKTOpaMHu; YMCHHUEC HCIIO0JIbB30BaThb BeKTOpHLIﬁ u KOOpHHHaTHBIfI METO

JJId PpCIICHUA T'COMCTPHUYICCKUX 3a/lad U 3a/ia4 JPpYyTHUX y‘-Ie6HLIX npeaAMCTOB
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YMenue BBI6I/IpaTL HOI[XOI[SIH_[I/Iﬁ MCTO AJid pCIICHUSA 3ala4H; IOHUMAaHUC
SHAYUMOCTH MATCMATUKH B HU3YYCHHUU MPHUPOAHBIX H O6III€CTBCHHI>IX
IIpoueccoB " HBHCHHP’I; YMCHHE pacClio3HaBaTb TIIPOSABJIICHUC 3aKOHOB
MAaTCMAaTUKU B UCKYCCTBC, YMCHHUEC MMPUBOAUTH NPUMEPBI MATCMATHYCCKUX

OTKPBITUH POCCUHCKON U MUPOBOM MAaTEMaTUYECKON HAYKU




IHEPEYEHD 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO MATEMATUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Yucna 1 BBIYUCIICHUS
1.1 Harypanbsnble u nesnble ynucna. [IpuzHaku 1eIMMOCTH LENBIX YUCET
12 Pammonansubie  uymcna. OOBIKHOBEHHBIE W JIECATUYHBIE JpOOHM, TPOIICHTHI,
. OeCKOHEUHbIE TIEPUOUUECKUE IpOOH
13 ApudmMeTnueckrii KOpeHb HAaTypaJlbHOW cTerneHHu. JelcTBHs ¢ apuMEeTUUECKUMH
' KOPHSIMU HaTypalibHOM CTENIEHU
1.4 Crenenb ¢ 1enbIM nokasareneM. CTeneHb ¢ palluoOHaNbHBIM MoKa3ateneM. CBoiicTBa
' CTETeHU
15 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. ApKTaHI'€HC YHUCIOBOTO apryMEHTa
1.6 Jlorapudm yncna. JlecaTuuHbIe U HaTypaIbHbIE JOrapUPMBI
JlelictBuTenpHbIe 4YHcla. ApudmeTndeckue omnepanuu ¢ JeHCTBUTEIHLHBIMHU
1.7 grcnamu. [IpubnmkEHHbIC BEIYUCICHISI, TIPABIIIA OKPYTJICHUS, PUKUIKA U OIICHKA
pe3yabpTaTa BEIYUCICHUN
1.8 [Ipeobpa3oBaHue BbIpaKEHHIA
1.9 KommiekcHbie uucna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Lenbie n 1poOGHO-paIIOHANIbHBIE YPaBHEHUS
2.2 HppanumonanpHble ypaBHEHUS
23 Tpuronomerpruyeckre ypaBHEHUs
24 [TokazarenbHble U JOrapupMUUECKHE YpaBHEHUS
2.5 Lenble n 1poOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 WppatnmonanbHble HEpaBeHCTBA
2.7 [TokazaTenbHbIC U JOTapU(PMUUECKHE HEPABCHCTBA
2.8 TpuroHomeTpruyeckre HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11

Marpuna cucteMsl JUHEHHBIX ypaBHEHHH. OnpeaenuTenb MaTpUIbI




OyHKIMH U TpauKH

Oyukuus, cnocoObl 3amanHus (ynkuuu. ['padux dynkiuu. B3aumHo oOpatHbie

>l ¢ynkun. YérHble u Heu€THble pyHKIMU. [leprnoauueckue pyHkunu
OO6nacte ompeneneHuss M MHOXKECTBO 3HaueHWH ¢yHkumu. Hymm ¢yHkuumm.
39 [IpomexxyTkn  3HaKonocTostHCTBA.  IIpoMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MaxkcumymMbl 1 MUHUMYMBI (yHKImH. HawmbGonbliee w HauMeHbIlee 3HAUYEHUE
(YHKIMU Ha IPOMEXYTKE
313 CrenenHast ¢QyHKIMS C HaTypaJbHBIM M IIeJIbIM MOKa3areneM. EE€ cBoiicTBa u
‘ rpa¢uk. CBoiicTBa 1 rpadyK KOPHS /-0l CTENICHH
3.4 Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [NokazarenpHas u orapudmMuieckas GyHKIIHN, X CBOHCTBA U TPAPUKH
3.6 Touku paspeiBa. AcuMmnroTsl rpa¢ukoB ¢yHkiuid. CBolicTBa  (YyHKIMH,
' HENpPEepBIBHBIX HAa OTPE3Ke
3.7 IlocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATEILHOCTEH
3.8 Apudmerrnueckas 1 reomeTpuueckas nporpeccur. @opmyia CI0XHbBIX IPOLIEHTOB
4 Hauana maTemMaTueckoro aHaimsa
4.1 [IpousBonnas Gpynkuun. [Ipou3BoaHbIe AIeMEHTAPHBIX (QYHKIUN
[IpumeHeHre NPOM3BOAHON K UCCIENOBaHUIO (PYHKIMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxoxxaenne HauOoJsbIIero ¥ HAaMMEHBIEro 3HaYeHUs (YHKLIUU Ha
OTpe3Ke
4.3 [TepBoobpaznas. UuTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J{narpammel Disiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTatnCcTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha MIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTrOrpaHHUKH
7.4 Tena u noBepXHOCTH BpallleHUs




7.5

KoopauHats! 1 BEKTOPBI




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Maremaruka: anredpa v Hauajia MaTeMaTUYECKOT0 aHaIn3a, FeOMETPHSI.
Anrebpa 1 Hauasla MatemaTudeckoro ananusa, 11 kinacc/ Hukonsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u apyrue, AkiimonepHoe o011ecTBoO
«M3parenscTBO «IIpocBemieHne

» Maremaruka: anredpa v Hayajga MaTeMaTHYEeCKOTO aHAIIN3a, TE€OMETPHUSL.
I'eometpus, 10-11 xkmaccwl/ bytyzos B.®., [Ipaconos B.B. non penakiueit

CanoBuuuero B.A., AkuronepHoe o6mectBo «M3narensctBo «IIpocsenienue»
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