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MOACHUTEJIBHASA 3AIINCKA

VY4eOHblil Kypc «Anredbpa M Hayajla MaTeMaTHYECKOI'O aHajIu3a» SBISETCS
OJIHMM W3 Haubosiee 3HAYMMBIX B MPOrpaMMe CpeIHEro ooiiero odOpa3oBaHus,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0OECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy s
U3YyYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IpYroi CTOPOHBI, (hopMHpYyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroNIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OpMATUKH, OOILIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTH U JPYTHUX
JUCUUIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroniuecs OBJIaJIeBalOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HAyKH, KOTOpas (QOopMyJupyeT CBOU
JOCTHXKEHUS B MaTeMaTH4ecKoi Gopme.

VY4eOHblif Kypc anreOpbl M Hayal MaTeMaTUYECKOTO aHalu3a 3aKiaJ(bIBaeT
OCHOBY /I YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMUHU, OHUOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJICHLIMIA pa3BUTHSA SKOHOMHUKHU U OOIIECTBEHHOMN XKU3HH,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX AJIs JajbHeilliero o0pa3oBaHus U B
MOBCEAHEBHOM >XU3HU. B TO ke Bpemsi oBiajeHHe aOCTPaKTHBIMU U JIOTHYECKU
CTPOTMMH KOHCTPYKLMSAMHU aireOpbl M MaTeMaTHYeCKOro aHajii3a pa3BUBAET
YyMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HMCTHHHOCTbB, JOKa3bIBaTh
YTBEP>KJICHHsI ¢ TIOMOILIBIO MHIYKLUHUN W PacCykAarh NEAYKTUBHO, UCIIOJIb30BaTh
000011IeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTUI0, (HOpPMHUpPYET
KpEAaTHUBHOE U KPUTHYECKOE MBIILICHHE.

B xoxe m3yueHus yueOHOro kypca «Ainredbpa ¥ Havajla MaTeMaTHYE€CKOro
aHanM3a» OOy4YaroUIMecs IMOJY4YaloT HOBBIA OMBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJILHOTO TIOCTPOEHUs MAaTEMAaTHUYECKUX MOJEIIEW PEAbHBIX CUTYyallnH,
UHTEPHPETallMd  TOJYYEHHBIX  pEUICHUH, 3HAKOMATCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MPHUPOAE, HAYKEe UM HCKYCCTBE, C
BBLIAIOLIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOPaMH.

Y4eOHpIli Kypc 00NagaeT 3HAYUTEIbHBIM BOCIHUTATENIBHBIM MOTEHIHAIIOM,
KOTOpPBIN peanu3yercs Kak depe3 Y4YeOHbIH MaTepuall, CHOCOOCTBYIOIIUN
(GbOopMHpPOBAaHUIO HAYYHOT'O MHUPOBO33PEHHS, Tak M 4epe3 creuuduky yueOHOH
NEeSATeNbHOCTH, TpeOyromed NpOJOJDKUTENbHOM KOHILIEHTpAUWW BHHUMAaHMS,
CaMOCTOSITEJIbHOCTH, AKKYPAaTHOCTHA U OTBETCTBEHHOCTH 32 IOy YEHHBIN PE3YJIbTaT.

B ocHoBe MeToanku 00ydeHust anredpe U HauajaaM MaTeMaTH4eCKOro aHalln3a
JICKUT ACSITEIbHOCTHBIN NMPUHIUI 00YUYESHHUSL.

B ctpykType yuebHoro kypca «AnreOpa 1 Hauajga MaTeMaTHUECKOTO aHAIU3a
BBIJICTIEHBl  CIICAYIOIINE COAEPXKATENbHO-METONMYECKUE JUHUK: «Yucna wu
BBIUMCIICHUSD», «DYHKIUU U rpapukm», «YpaBHEHUS W HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHanu3a», «MHo)kecTBa M JIOTHKa». Bce OCHOBHbIE
COJIEpKATEIbHO-METOIUYECKUE JIMHUM HW3Y4YalOTCAd HA MPOTSIKEHUH JABYX JIET



oOy4eHHUs Ha YPOBHE CPEHEr0 00IIEro 00pa3oBaHus, €CTECTBEHHO JIOMOIHSS IPYT
Jpyra ¥ MOCTENEHHO HACHIIIAsiCh HOBBIMU TEMaMU U pasfenaMu. JlaHHbIi ydeOHbIi
KypC SBIISIETCS HHTETpaTUBHBIM, IOCKOJBKY OOBEIUHSET B cebe coaepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX MUCIHMIUINH, TaKUX KakK anredpa, TPUTOHOMETpPHS,
MaTeMaTHYECKUN aHaJIN3, TEOPHUS MHOKECTB, MaTeMaTHUeCcKas JIoTuka u ipyrue. [1o
Mepe TOro Kak 00ydJaromuecs OBJIaJIeBalOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMAaTHYECKYI0 MOJENb pEAIbHOW CHUTyallid, MPUMEHATHh 3HAHUS,
MOJTyYEHHBIC TMPH HM3YYEHUH YYeOHOTO Kypca, HJIs PEHICHHs CaMOCTOSATEIHHO
c(opMyIMPOBAHHON MaTeMaTUYECKOW 3a/Jayu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxaTenpbHO-METOANYECKass JTUHUS «Uuciia ¥ BBIYUCICHHS» 3aBEpIIacT
(dbopMUpOBaHNE HABBIKOB MCIIOJIH30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111ero oopa3zoBanus. Ha ypoBHe cpegHero oo1iero
oOpa3zoBaHusg 0co0O€ BHUMaHuE yJensieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIOMINX B CeOSl MCIIOJIB30BAHUE PA3TIMYHBIX
dopM 3ammcu 4Ymcla, YMEHHE JeNaTh NPUKHUIKY, BBIMOIHITH MPUOINKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh UYMCIIOBBIC BBIp@XEHUS, pabOTaTh C MaTeMaTHUYECKUMHU
KOHCTaHTaMU. 3HAKOMbIe OOYYarOIIMMCs MHOXKECTBA HATypajbHBIX, IICIbIX,
pallMOHANBHBIX W JCHCTBUTENBHBIX  YHCEN  JOMOJHSAIOTCA  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXJoM M3 3TUX MHOXECTB paccMaTpUBaIOTCA
CBOMCTBEHHBIE €My crenuduueckre 3aJadyd W ONepalu: JCJICHHE HaIelo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE IIETBIX YHCEN, OCOOBIE CBOWCTBA
palMOHANBHBIX M MUPPAIMOHATBHBIX YHCEN, apu(METHIECKUE OMEpaIiu, a TaKkxKe
U3BJICUCHUE KOPHS HATYPaJbHOM CTENEHH HA MHOKECTBE KOMILJICKCHBIX YHUCEIL.
bnaromapsi mociienoBaTenTbHOMY PACIIMPEHHUIO Kpyra HCIOJB3YEeMbIX YHCENl U
3HaKOMCTBY C BO3MOJKHOCTSMH MX TMPUMEHEHUS ISl PEIICHUs] Pa3IUYHbIX 3a7ad
dbopMupyeTcsi IpeaCTaBICHUE O €IWHCTBE MATEeMATHKH KaK HAyKd M €€ poiu B
IOCTPOCHUU MOJIETIe peanbHOro MHUpa, LIMPOKO HCHOJIb3YIOTCS 00O0OIIeHHE U
KOHKPETH3AIIHSI.

Jluaust «YpaBHEHHS W HEPABEHCTBA» peajU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpelIHero oOmiero o0pa3oBaHHsA, MOCKOJbKY B KaxXJI0M
pasnene IlporpaMMbl MpeAyCMOTPEHO peEIIeHHE COOTBETCTBYIOIIMX 3amad. B
pe3ynbraTe OOydalolIMecs OBIAJCBAIOT PA3NUYHBIMH METOJAAMU  PEIICHUSA
paIMOHANIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUECKUX YypaBHEHHI, HEPaBEHCTB M CHUCTEM, a TakXke 3ajady,
coJepKammx mapameTphl. [lodyueHHBIE yMEHUS HIMPOKO HCIONB3YIOTCS TPHU
UCCIIeIOBaHNH (YHKIMH C TIOMOIIBIO MPOM3BOJHOM, P PEIICHUH MPHUKIATHBIX
3a/1a4 1 337a4 Ha HAXOXKJCHUE HAMOOJBIINX U HAUMEHBIUX 3HAYCHUH (yHKIIUU.



JlanHast conep:kaTesbHas IMHUSA BKJIIOYAET B ce0d Takxke (popMUpOBaHUE YMEHHI
BBIMOJHATH  pacuéTel 10  (opmynam, mpeoOpa3oBaHUA  PALMOHANBHBIX,
VUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TAKXKE BBIPAKECHUM,
COJEpIKAIlMX CTENEHU U JiorapupMmbl. braronaps n3ydeHHIO anredpanyeckoro
MaTepHuaia IPOUCXOIUT ajJbHENIIee Pa3BUTHE AITOPUTMUUECKOT0 U a0CTPAKTHOTO
MBILUICHUS 00y4aromuxcs, GOpMUPYIOTCSI HAaBBIKU JEAYKTUBHBIX PaCCYKICHHM,
paboThl C CHUMBOJIBHBIMU (hOpMamu, MPEICTABICHUS 3aKOHOMEPHOCTEN H
3aBUCHUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB. AnreOpa nmpennaraet 3ppekTuBHbIC
UHCTPYMEHTBl [UIsl PELIEHUS IPaKTUYECKMX W €CTECTBEHHO-HAay4HbIX 3ajad,
HarJIAIHO IEMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK sI3bIKa HAYKH.

CopepxarenbHo-MeToAnYecKkass JuHUA «DyHKIMM UM TpauUKW» TECHO
NEpPeIyIeTaeTCsd ¢ APYTUMH JIMHUSAMHU Y4e0HOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBbICJIE 3a7a€T TOCIIEI0BATEIbHOCTh U3YUEHHsI MaTepuaia. M3yuenue cTeneHHowH,
MOKa3aTeJIbHOM, JIOrapu(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMMI, UX CBONCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKIMHU JUJIs peuieHus 3ajad U3 APYTHX Y4eOHBIX
IPEIMETOB U PEAIBHON XU3HHM TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAIU30M,
TaK U C pELICHHEM ypaBHEHUU U HepaBeHCTB. llpu »TOM Oo0jbIIOE BHUMaHHE
yaensercs (HOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OPMYJIaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, MCCIEN0BAaTh IONYYEHHbIE (YHKIHMHM, CTPOUTHh HX
rpaduku. Matepuan 3To# cojiepaTeaIbHON JIMHUU HAllEJICH Ha Pa3BUTHE YMEHUH U
HAaBBIKOB, IT03BOJISIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEX1Y BEJIMUMHAMHU B Pa3IUYHON
dopMe: aHaTUTHUECKOH, rpaduueckoil u cnoBecHol. Ero usyuenue cnocodcTByer
Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIILJICHUs], CIHOCOOHOCTH K OOOOIICHUI0 W
KOHKpETHU3alluH, HCIIOJIb30BAHUIO aHATIOTUH.

CopepxartenbHas nuHua «Havana mMareMaTnyeckoro aHaiu3a» MO3BOJSET
CYILECTBEHHO PaCIIMPHUTh KPyI KaK MAaTeMAaTHYECKUX, TaK M IMPUKJIAJHBIX 3a/ad,
JOCTYIHBIX O00yYaroIIMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXHOCTb CTPOMUTH
rpauky  CcHOXHBIX (YHKLIMMA, ONpeAeNiaTb MX HauOOJbIIME W HAWMEHbINE
3HAYCHMsI, BBIYHMCIATH IUIOMIAMU (GUTYP B OOBEMBI TEN, HaXOIUTh CKOPOCTH U
YCKOpPEeHHUsl IpoleccoB. JlaHHasg cojep)kareibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH ITOCTPOEHUSI MaTeMaTHYECKUX MOJENEN peaJbHbIX CHUTYalHi,
MO3BOJIIET HAXOUTh HAWTylllee PEILICHUE B IPUKIIAIHBIX, B TOM YHCIIE COLIUAIbHO-
HPKOHOMHUYECKHUX, 3a/]a4yaX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOTO aHalIu3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (POPMATBHO-JIOTMYECKOTO U KPEATUBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHH paclo3HaBaTh IMPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yuaronuecs y3HatoT O BbIJAIOLIUXCA
pe3yibTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMAaTUKH Kak HayKd, U o0 HX
aBTOpAX.



CopepxxaTenbHO-MeTOAMYECKas: TUHUSA «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ceOst DIEMEHThl TCOPUU MHOXKECTB M MaTEeMaTHYECKOW JIOTHKHU. TeopeTHko-
MHOECTBEHHBIE TPEACTABICHUS MPOHU3BIBAIOT BECh KyPC IIKOJIbHON MaTEMATHKU
U TpeaiaraloT HauOoJiee YHUBEpPCAJIbHBIM S3bIK, OOBEIMHSAIONIMI BCE pa3eibl
MaTeMaTUKH W €€ NPWIOKEHHUM, OHU CBS3BIBAIOT pa3HbIe MaTEMaTUYECKHUE
JUCLUMIUIMHBL U UX TMPUWIOKEHUS B eauHoe uenoe. [loaTomy BaxHO nath
BO3MOXKHOCTh OOy4Yaromemycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIA —SI3bIK
COBPEMEHHOW MAaT€MAaTUKU W UCIOJIb30BATh €ro JJIsl BBIPAKEHUS CBOMX MBICIIEH.
Jpyrum BaXXHbIM MPU3HAKOM MaTEMAaTUKH KakK HayKd CJIeAyeT IpU3HATh
CBOMCTBEHHYIO €U CTPOroCTh OOOCHOBAaHMM M CJIEIOBAHHE OIpPeCIEHHBIM
npaBuWiaM  [OCTPOECHHSI  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILICHUS
00y4Jaronuxcsi, M03BOJISIET UM CTPOUTH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBuii, GOPMUPYET HABBIKK KPUTUUECKOTO MBIIILICHHUS.

B yueOHOM Kypce «Anrebpa W Hayaja MaTEMaTUYECKOIO aHau3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOJEIHPOBAHUS, KOTOPhIE MPHU3BAHBI
CIOCOOCTBOBaTh (OPMHUPOBAHUIO HABBHIKOB TIOCTPOCHHUS MOJIENEH peanibHBIX
CUTYyallMi, HCCIEAOBAHMS H3TUX MOJENEH C TOMOLIBIO ammapara airedpbl u
MaTEMaTUYECKOr0 aHaju3a, WHTEPIpeTaluy TMOJYy4YeHHBIX pe3yJibTaroB. Takue
3aJlaHUA BIUIETEHBI B KAXK]IbII U3 pa3enoB MpOrpaMMbl, IOCKOJIbBKY BECh MaTepHall
y4eOHOTO Kypca MIMPOKO HCIONB3YEeTCS I pPEerieHUs MPUKIaAHbIX 3amad. [lpu
pEIICHUN  peallbHbIX  NPAKTUYECKUX  3a]ad  oOydvarouuecs  pa3BUBAIOT
HAO0JIIOAATENIbHOCTh, YMEHHE HaxOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesitenpbHOCTh 1O  (OPMUPOBAHHWIO HABBHIKOB PEIICHHS TPUKIAJHBIX 3a7ad
OpraHu3yeTcs B MPOIIECCe U3YUEHHUS BCeX TeM yueOHOTo Kypca « Anredpa 1 Hadamna
MaTEMaTUYECKOTrO aHaTU3ay.

Ha wu3ydenune yueOHOro kypca «AnreOpa M Hadajla MaTeMaTH4YE€CKOro
aHanuza» otBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HEZIEJIO).



COAEPKXAHME OBYYEHUASA
10 KVIACC

Yucaa v BIYMCICHUSA

Pannonanpabie uyncia. OOBIKHOBEHHBIE W JECATUYHBIE NPOOU, MPOIICHTHI,
OeckoHeuHble Mepuoanyeckue Apodu. [lpumenenue npoOel W TPOLEHTOB IS
peLIeHUs IPUKIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUU U PEaIbHOU )KU3HU.

[enictBurenbHble yuchna. PanuoHanbHblE W UPPAUMOHAIBHBIE YHCIHA.
ApudmMernueckre  omepanMu € JICUCTBUTEIBbHBIMU  4YuciaMu.  Momyib
JENUCTBUTEIBHOTO YKCIa U ero cBoicTBa. [IpuOmmk€HHbIE BHIYMCIICHUS, TPaBUIIa
OKpYIJIEHUS, MPUKHUIKA U OLICHKA PE3YJIbTaTa BHIYUCICHUMN.

Crenenp ¢ 1uenelM mnokaszarenemM. buHom Hberotona. Hcenosb3oBanue
MOAXOASIIEH POPMBI 3aMUCH JCUCTBUTEIBHBIX YUCEI JJIs1 PEIICHUS MTPAKTUYECKUX
3a71a4 U IIPEACTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaIbHON CTENEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTelIeM M €€ CBOWCTBA, CTENEHb C
JICMCTBUTCIILHBIM OKA3aTEJIEM.

Jlorapugm uymcna. CpoiictBa norapupma. JlecaTuyHble W HaTypalibHbIC
JorapuMsl.

CHHyC, KOCHMHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHeHHUs. PaBHOCWIbHBIE YpaBHEHUs U YpaBHEHMsA-CleACTBUsA. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpPABEHCTB. MHOro4WIeHbl OT OJIHOW MEpEeMEHHOW. [lenmeHne MHOroudjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorowieHs! ¢ riebiMu K03 GUITMEHTAMHU.
Teopema Buera.

[IpeobpazoBaHus YMCIOBBIX BBIPAXKEHUM, COAEPIKAIIMX CTETICHU U KOPHHU.

HNppauronanbHbie YpPaBHEHHUS. OCHOBHBIE METO/IbI peLeHus
VPPAlUOHAIBHBIX YPABHCHUMN.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METOJIbl PEIICHUS MOKA3aTEIbHbBIX

YpPaBHEHHUM.

[IpeoOpazoBaHue BRIPAKEHUI, COJIEPKAITUX JIOTapUPMBL.

Jlorapudmuueckue YpaBHEHUS. OcHOBHbIE METO/IbI pelieHus
Jgorapu(pMUUECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BhIpaKeHHH. PellieHre TpuroHoMeTpruueckiux ypaBHEHUH.



Pemrenne cucrem JIMHENMHBIX ypaBHEHHMI. Marpuia CHCTEMBI JUHEWHBIX
ypaBHeHU#. OnpeneauTens MaTPUILb 2X2, ero FTEOMETPUYECKUM CMBICIT U CBOMCTBA,
BBIYMCJICHUE €r0 3HA4YE€HUs, NPUMEHEHUE OIPENEIUTENA I PELICHUsS] CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHWe NpPUKIAIHBIX 3aJad C IOMOIIBI) CHCTEMBI
JMHEWHBIX YpaBHeHUM. MccnenoBanne noCTpOCHHOW MOJENHN C IMTOMOIIBIO MATPHIL
Y OIIPEICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEH PEealbHOM CHUTyallud C MOMOIIbIO
YPAaBHEHHUN W HEPABEHCTB. lIpMMEHEHHE YypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aa4 ¥ 3a/1a4 U3 pa3INuHbIX 001acTeil HAyKU U peaTbHOM KU3HU.

DyHKIUU U TPAPUKH

@yukuus, crnocodbl 3amanus (yHkuuu. B3auMHO o00patHble (QYyHKIUU.
Kommosummst  gysknuit. 'paduk  QyHKIuu. SnemMeHTapHBIE TPeoOpa3zoBaHUs
rpauKoB QyHKITHI.

OO6uacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkuuu. Hynn QyHkuun.
[TpomesxxyTku 3HakonocTossHCTBA. YETHbIe U HeuéTHble QyHKIMU. [lepruoanyeckue
¢yukun. IlpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBbI
¢bynkuuu. Hanbonpiee u HauMeHsbliee 3Ha4yeHus: GyHKIIMHM HA IPOMEXKYTKE.

Jluneiinasi, kBaJpaTU4Hash W JpOOHO-THMHEWHas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX TPadUKOB.

CreneHHas (QyHKIMS ¢ HATYypaJbHBIM U LEJbIM NoKa3areneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa U rpaduK KOPHS N-0¥ CTENEHHN KaK (PyHKIIMH 0OpaTHOW CTETICHU
C HaTypaJIbHbIM ITI0KA3aTEJIEM.

[TokazarenbHast u jorapudmuyeckas (yHKIHMH, UX CBOWCTBA U TpaduKu.
Hcnonb3oBanue rpadgukoB GyHKIMIA 151 peLlIEHUs] ypaBHEHU.

TpuroHoMmerpuueckass OKpYKHOCTb, OIPEAEIECHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEeHTa.

QOYyHKIMOHAIIBHBIE 3aBUCUMOCTH B pEANbHBIX MPOLECCAX W SBICHUSIX.
['pacduixu peanbHBIX 3aBUCUMOCTEN.

Havyana MmaTeMaTH4eCKOI0 aHAJIN3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHus IIOCJIeAOBaTeIbHOCTEH. MeTon
MaTeMaTU4eCKOM MHAYKINY. MOHOTOHHBIE M OTPAHUYEHHBIE ITOCIEA0BATEIBHOCTH.
HcTopusi BO3HUKHOBEHUS MaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OECKOHEYHO
MaJbIX.

Apudmernueckas U TeoMeTpruUecKasl mporpeccuu. beckoneuHo yObiBaroias
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YyOBIBAIOIICH reOMETpUUYECKOM
IIPOTrPECCUU. JIMHENHBIN U SKCIOHEHIMAIBHBIA pocT. Hucio e. @opMyra CI0KHBIX
npoueHTOB. Mcnonb30BaHWE NPOTPECCHMU MM PELICHUS peajbHbIX 3a/1ad
IIPUKJIATHOTO XapaKTepa.



HenpepoiBHble (yHKIIMM W WX CBOMCTBA. TOYKM pas3pbiBa. ACHMIITOTHI
rpaduxoB ¢yHkiuil. CBoiicTBa (PyHKIMI HENpEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIs PpELICHMs HepaBeHCTB. [IpuMeHeHue CBOWCTB HENPEPBIBHBIX
(GyHKIMH 1S perieHus 3a1ad.

[lepBas u BTOpas npousBoaHble PpyHKIMU. OnpeaeneHrue, reOMeTpUIECKU U
buznyeckuil CMBICI IPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduKy QyHKIHH.

[IpousBoaHble  3neMeHTapHbIX  QyHKuUuMd.  IIpousBomHass ~ cyMMbl,
IPOU3BENICHUS, YACTHOTO U KOMIO3UINH (PYHKIIHA.

MHo:xecTBa U JIOTMKA

MHoOXkecTBO, omnepaludu HaJ MHOXXECTBAMM M HX CBOWCTBa. Jlnarpammebl
Oinepa—Benna. I[lpumMeHeHHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEUICHUU 3a1ad U3 IPYTUX
y4€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JIOKa3aTEIbCTBO, PABHOCHUJIBHBIC YPAaBHEHMS.

11 KJIACC

Yucnaa v BIYMCICHUA

HartypanbHble u nenble yncna. [I[pumMeHeHne NMpu3HAKOB JEIUMOCTH LIEJIBIX
guces, HauOonpmuii oOumid nenutens (nanee — HOJl) u HamMmeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkinaa uist pemenus
3a/1a4 B LI€JIbIX YHCIIAX.

Kowmmnekcuble uucna. Anredpandeckass U TPUTOHOMETpUYECKas (HOpMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYecKHe orepanud ¢ KOMILIEKCHBIMU
yuciamu. M3o0paxeHrne KOMIUIEKCHBIX YHCEJI Ha KOOPJAWHATHOW IIJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oM CTeNneHM U3 KOMIUIEKCHOrO uncia. [Ipumenenune
KOMIUIEKCHBIX YHCEJ JIJIsl PelIeHUsT (PU3NUECKUX U TEOMETPUUECKUX 3aj1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUW U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEJICTBUSI. PaBHOCHIIbHBIC HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKHX  YPAaBHEHHH C  NOMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHre TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS TIOKA3aTEeNbHBIX U  JIorapupMuUecKux
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METOJABl PEIICHUSI CHUCTEM M COBOKYIMHOCTEH palOHaJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHI.

YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMHu.



[IpumeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PEUICHUI0 MAaTEMAaTUYECKHUX
3a]1a4 ¥ 33]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PeaIbHOW KU3HU, HHTEPIIpETalus
NOJIyYEHHBIX PE3YJIbTATOB.

@OyHKuMU ¥ rpapuku

I'padpux xomnozumuu QyHkui. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U Ipa(UKU.

['padrueckre mMeTombl pelIeHHs] ypaBHEHWN W HepaBeHCTB. ['padudueckue
METOJbI PEILLICHHS 3a/1ay C TapaMeTpPaMH.

Hcnonb3zoBanue rpagukoB (QyHKIUN [UIsI HCCIEOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT MPHU PEUICHUHW 3aa4 W3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATIBHOM KU3HU.

Havana MaTeMaTH4eCKOro aHajam3a

[IpumeHeHne nMpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTh U
sKkcTpeMyMbl. HaxoxaeHre Hanboapero 1 HAMMEHbIIEro 3Ha4YeHU I HeNpePbIBHOM
GbyHKIIMHA Ha OTPE3KE.

[IpumeHeHne NpPOU3BOIHOM [UISl HAXOXKJICHHS HAWIy4dlIero peleHus B
NPUKIIAIHBIX 3a/adax, UIsl ONPEACIICHUS CKOPOCTH M YCKOPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TmepBO0Opa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QpyHKUMi. [IpaBuna Haxox1eHNs 1epBOOOPA3HbIX.

Nuterpai. ['eomerpuueckuil CMbICI HHTErpasIa. Berauciaenne onpeaenéHHoro
uHTerpana no gpopmyne Herotona-JIeionua.

[IpumeHneHue uHTErpanga A HAXOXKIEHUs IUIOWAAell MmIocKux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsr pemenuit auddepeHmaibHbIX ypaBHEHUN. MaTtemaTtudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOILECCOB C TOMOIIBI0  AuddepeHnaIbHbIX
YpPaBHEHHUM.



[INTAHAPYEMBIE PE3VIJIBTATBI OCBOEHUSA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII VYPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKJAHCKON MO3UIIMHU 00YUaAIOIIETOCs KaK aKTUBHOIO U
OTBETCTBEHHOTO WICHA POCCUUCKOTO 0OIIECTBA, MPEJCTABICHUE O MATEMAaTUYECKHUX
OCHOBAaX (DYHKIIMOHMPOBAHUSA PA3JIUYHBIX CTPYKTYp, SBJICHHUM, MPOUEAYP
rpaxiaaHckoro  oOmectBa  (BbIOOpBL,  ONpPOCBI W JPYroe), yMEHHUE
B3aUMOJICMCTBOBAaTh C COLUUAIBHBIMA HMHCTUTYTAMU B COOTBETCTBUH C MX
GyHKIUSIME ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUIEHTUYHOCTU, YBOKCHHS K
MPOILJIOMY M HAcCTOSIIEMY POCCUHCKOW MaTEMAaTHUKH, EHHOCTHOE OTHOIIEHUE K
JOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTUUYE€CKOW IIKOJIBI,
WCIIOJIb30BAaHUE OTUX JOCTIDKCHHH B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEAECHUS, CBSI3AHHOIO C MPAKTUYECKUM
IIPUMEHECHUEM JOCTHKEHUN HAYKHU U AEATEIIBHOCTHIO YUEHOTO, OCO3HAHUE JIUYHOTO
BKJIJIa B TOCTPOEHUE YCTOWYUBOIO Oy IyIIETro;

4) 3cTeTHYeCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILICHUE K MHUpPY, BKIIKOYAs S3CTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 33]1a4, PEIICHHI, pacCyKIE€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM aclieKTaM pa3iInyHbIX BUJOB UCKYCCTBA;

5) pu3n4eCKOro BOCIMTAHMS:

chOPMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTUYeCKUE 3HAHUS B
MHTEpecax 3I0pOBOTO U 0e30MacHOTro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUU U
OTJIbIXa, peryisipHas (u3nuecKkass akTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAaHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIIHLHOM JEATENBLHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYyZIy, OCO3HAaHWUE IIEHHOCTH TPYAOIIOOWs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOW  ACSATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKECHHUSIMU, YMEHHE COBEpIIAaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peaqn30BbBIBATH COOCTBEHHBIE KU3HEHHbBIC ILIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO HAa TMPOTSHKEHWU BCEU >KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUHU IPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHMS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYyphbl, TOHUMAHHUE BJIMUSHUS
COIIMATBbHO-?KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COLMAIBbHOU
Cpebl, OCO3HaHUE II100aIbHOTO XapaKTepa YKOJIOTHYECKUX MPoOieM, OpUeHTAIUs
HA TPUMEHEHHE MATeMAaTHYeCKUX 3HAHWM I pemieHus 3amad B 00JiacTu
OKpY>Karollled cpefipl, IUIAHWPOBAHUE TMIOCTYNKOB W OLEHKHM HUX BO3MOXHBIX
MOCJICACTBUMN JIJIS1 OKPYKAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU M OOLIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTEMAaTUYECKOU
HayKH Kak cpepbl 4eJIOBEUECKOH JAeSATEILHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pPa3BUTHS IUBUWIM3AIINY, OBJIAJICHUE SI3BIKOM MAaTEMAaTUKU U MAaTEeMaTUYECKOU
KYyJbTYpOU KaK CpeJICTBOM MMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISITh IPOECKTHYIO
U UCCJIEIOBATEIBCKYIO IEATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE 1eiiCTBHUS

ba3zoBble ornueckue aAecTBUs:

BBISIBJSITH U XapPaKTEPU30BATh CYILICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TOHSTHI, OTHOWIEHWH MEXKAy TMOHATUIMH, (HOpMyIHUpOBaATH
OTIpEJICJICHUs] TIOHATUN, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS JIJIs 000OIIEHUS M CPABHEHMUSI, KpUTEPUHU TTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh H  TPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYUS
B (akrTax, JaHHBIX, HAOIIOJACHUIX M YTBEPXKICHUSX, MpEAaratb KpUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JIeNIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIINIO, IPUBOIUTH ITPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBO/IBI;

BEIOWpATh CMOCO0 pemeHnus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEUIEHUs, BEIOUpATh HanOoJIee MOIXO AN C YYETOM CAMOCTOSITEIIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ncciaenoBare/ibCKue 1eiiCTBUSA:



WCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT IIO3HAHMS,
dbopMynupOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULIMIO, MHCHHE;

MPOBOJIUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTUYeCKoro o0beKTa, SABJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0OBEKTaMU, SBJICHUSIMU, POIECCAMMU;

CaMOCTOATEIHLHO (OPMYITHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTam
MPOBENEHHOTO  HAONIOJCHMS, HUCCJIENIOBAaHMS, OICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIEHUI;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpollecca, a TAaKKE BbIJBUIaTh
MIPETOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

BBISBJIATH ACHUIINTHI HHPOPMAIIMH, JaHHBIX, HCOOXOJIUMBIX JUIS OTBETAa Ha
BOIIPOC U JIJIs PELICHUs 3a]1a4H;

BBIOWpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMaTU3UPOBATh U UHTEPIIPETUPOBATH MH(GOPMAITUIO PA3IMUYHBIX BUJIOB U (pOopM
MpeICTaBIICHHUS;

CTPYKTYPUPOBaTh HH(POPMAIIMIO, TPEJCTABIATh €€ B PA3NIMYHBIX (hopMax,
WTIOCTPUPOBATh TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHpopMaru o CaMOCTOSITETILHO
chOpMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHbBIE YHUBeEpPCcaJbHbIE YueOHbIe 1elicTBUA

OOmenmue:

BOCIIPMHUMATh U (hOPMYJIMPOBATH CYKJACHHUS B COOTBETCTBUU C YCIIOBHSIMU H
IEIAMU OOIICHUS, ICHO, TOYHO, TPaMOTHO BBIpaXkaTh CBOIO TOUKY 3PCHHS B YCTHBIX
U TIMCBMEHHBIX TEKCTaxX, JaBaTh TOSCHEHUS II0 XOJy peUIeHUs 3a/Jaud,
KOMMEHTHPOBATH MTOJIYYECHHBIA PE3yJIbTaT;

B X0JI¢ OOCY’XXJICHHS 3aJilaBaTh BOIIPOCHI IO CYIIECTBY OOCYXITaeMOH TEMHI,
npoOJeMBbl, pemaeMol 3a7add, BBICKA3bIBAaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHHS, COIMOCTABIATh CBOM CYXKICHHUS C CYXKICHUSAMH JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3WIUNA, B KOPPEKTHOU (opme
bopMyJIHpPOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEICTABIIATh PE3yJIbTAThl PEIICHUS 3a/1aui, SKCIIEPUMEHTA, HCCIICOBAHUS,
IIPOEKTa, CaMOCTOSTEIIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAIlMN U 0COOSHHOCTEH ay TUTOPHH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTAaBIIATH IIJIaH, aJITOPUTM PEIISHUS 33a]1a4H, BRIOUPATh CIIOCO0 PEIICHUS C
y4ETOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH ¢ Y4ETOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBII HHTEJJICKT:

BIAJCTh HABBIKAMHM  IO3HABATECNbHOW  pediekcmr KaKk  OCO3HAHUS
COBEPINAEMbIX JCUCTBUI U MBICIHUTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAJCTh
crocobamMu CcamMONpPOBEPKH, CAMOKOHTPOJS MpoLecca M pe3yibTaTa pelieHus
MaTeMaTHYEeCKOM 3a/1auH;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEIICHUU 3a/1a4H,
BHOCHUTBH KOPPEKTHBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HAWJICHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIN M YCIOBUSAM, OOBSICHITH TIPUUHNHBI
JOCTH)KEHUS WIIM HEIOCTUKEHUSI PE3yJIbTaTOB ACSITEIbHOCTH, HAXOIUTh OUTHOKY,
JaBaTh OIICHKY PHOOPETEHHOMY OIIBITY.

CoBMmecTHAas 1eATEJIbHOCTD:

MOHUMATh M HCTOJIB30BaTh MPEUMYIIIECCTBA KOMAHIHOW W WHIUBUYTBHON
paboThl mpU pEHIeHUH Y4YeOHBIX 3aja4y, MPUHUMATh 1eJb COBMECTHOM
NEeSATENbHOCTH, TMJIAHUPOBATh OPraHM3ALMI0 COBMECTHOW pabOThl, pacrpeneisiTh
BUJIBI pa0OT, IOTOBAPUBATHCS, 0OCYXIaTh MPOIIECC U Pe3yIbTaT paboThl, 00001aTh
MHEHUS HECKOJIBKUX JIIOICH;

y4acTBOBaTh B T'PyNNOBBIX (hopMax padoThl (00CykIAeHUS, OOMEH MHEHHUH,
«MO3TOBBIE MITYPMbD» U UHBIE), BBITIOIHATH CBOIO YaCcTh PaOOTHI U KOOPIAUHUPOBATH
CBOM JICUCTBHUS C IPYTMMHU YI€HAMH KOMaH/bl, OLICHUBATh Ka4€CTBO CBOETO BKJIaJIa
B OOmUHA TPOAYKT TIO KpHUTEPHUsM, CGHOPMYJIUPOBAHHBIM  yYaCTHHUKAMU
B3aUMOJICCTBUSI.

HPEAMETHBIE PE3YJIBTATDI

K xonmy oOyuenuss B 10 kJjacce oOydaromMiCA MOXYYUT CIETYIOIINE
MPEeIMETHBIE PE3yJbTAaThl MO OTACIBbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BIYMCICHHSA:

CBOOOJIHO OIEPUPOBATh NMOHATHUAMU: PALMOHATIBHOE YHCIIO, OECKOHEYHas
nepuoguyeckas JapoOb, TMPOIEHTHI, HWPPAIMOHATBLHOE YHWCIO, MHOXKECTBA
palMOHAIBHBIX U IEUCTBUTENIbHBIX YHCEN, MOYJIb IEHCTBUTEIBLHOTO YHCIIA;

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl PEIICHHs] NPUKIAAHBIX 3a4ad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEaIbHOU KU3HU;

MPUMEHSTh MPUOIMHKEHHBIC BRIUUCICHUS, IPABUIIA OKPYTIICHUS, TPUKUAKY U
OLICHKY pe3yJbTaTa BhIUMCICHUN;



CBOOOJHO OMNEpHUpPOBaTh TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeseM,
UCTIOJIB30BaTh MOAXOIAUTYI0 (POPMY 3aMHUCH IEHCTBUTEIBHBIX YNCEN AJISl PEIICHUs
NPAKTUYECKUX 3a]a4 U NIPEACTABICHUS JAHHBIX;

CBOOOJIHO OIEPUPOBATh MOHATHUEM: apUPMETHUECKUH KOPEHb HATypajbHOU
CTETECHHU;

CBOOOIHO ONIEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAIBHBIM ITOKa3aTeeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapudm Yucia, AECATHUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJIHO ONEpPUPOBATHh MOHATUSMU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCJIIOBOT0 apryMEHTa;

ONEpUPOBaTh MOHATUAMU: APKCHHYC, aPKKOCMHYC M apKTAHI'€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOOJIHO OIEpUPOBATh MOHATHSAMHU: TOXKJAECTBO, YpaBHEHUE, HEPABEHCTBO,
pPaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEACTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

OPUMEHATh pPa3lMYHbIE METOJbl PEIICHUS pPALMOHANBHBIX W JApPOOHO-
palMOHAIBHBIX yPABHEHUM, IIPUMEHATH METOJ HHTEPBAJIOB JUISl PELICHHUS
HEPABEHCTB;

CBOOO/IHO ONEPUPOBATh IMOHATHUSMU: MHOTOWIEH OT OJHON NEPEMEHHOM,
MHOTOWIEH € UEIbIMH KO3 PULIMEHTaMU, KODHU MHOTO4JIEHA, IPUMEHSTh JeJICHUE
MHOI'OYJIEHa Ha MHOI'OYIEH C OCTAaTKoM, Teopemy be3dy m teopemy Buera nmns
pelIeHus 3a1a4;

CBOOO/IHO ONEpUPOBATh TOHATUSAMU: CHCTEMa JIMHEHHBIX YpaBHEHMI,
MaTpulla, ONpPENETUTEeNb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJI30BaTh CBOMICTBA ompenenurens 2 X 2 Juisl BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENIN JUIsl PEIIEHUs CUCTEMbl JIMHEWHBIX YpPaBHEHHI,
MOJIEJINPOBAaTh PEAIBHBIE CUTYallUH C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
MCCIIE0BATh IIOCTPOEHHBIE MOJEIHM C IOMOIIBI0 MAaTpULl U ONPEACIIUTEIIEH,
MHTEPHPETUPOBATH NOJYUEHHBIA PE3YIIbTAT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOPHSIMH [UIsi MPeoOpa3oBaHUs
BBIPAXEHU;

BBINOJIHATH PeoOpa30BaHUsl YUCIOBBIX BBIPAKEHUHN, COJEPKAILMX CTEIEHH C
palMOHAIBHBIM [T0KA3aTEIIEM;

UCII0JIb30BaTh CBOIICTBa aorapu(pmMoB TUTSI npeoOpa3oBaHus
Jorapu(pMUUECKUX BBIPAXKECHUN;

CBOOOJIHO ONEpUPOBATh MOHATUSMU: HppalOHAIbHbIE, MOKa3aTelbHbIE U
Jgorapu(pMHUUYECKHE YPaBHEHNUS, HAXOAUTh UX PELIEHHUS C IOMOIIBIO PABHOCUIIBHBIX
IIEPEXO0JI0B WA OCYIIECTBIISAA IPOBEPKY KOPHEM;



PUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKHE (POPMYIIBI I TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKCHHUIA;

CBOOOJIHO ONEpUPOBATh MMOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HEoOXOoAuMmble (OpMYJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHI,

MOJICJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTaBIATH
BBIPQXXCHHS, YpaBHEHHUS, HEPABEHCTBA IO YCJIOBHIO 3aJadyH, HCCIEIOBATh
MOCTPOEHHBIE MOJIETU C UCIIOJIb30BAHUEM aIfapara ajireophl.

DyHKIUU U TPAPUKU:

CBOOO/IHO ONEPUPOBATH MOHITUAMH: (PYHKIIHS, CTIOCOOBI 3a1aHus (PYHKIIHH,
B3aUMHO O0OpaTHble (QYHKUWU, KOMIO3uuusa (GyHKUMA, Tpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIC TTpeoOpa3oBanus rpadukoB PyHKITUH;

CBOOOJIHO OIEPUPOBATh MOHATUSAMHU: OOJACTH OIpPENEICHUS U MHOXECTBO
3HaYeHUH PyHKIMU, HYJTU QYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOO/IHO OTMEpPUPOBATH TMOHATHAMH: UYETHbIE H HEUETHbIE (QYHKIMH,
nepuoanyeckre (QyHKUIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbl (pyHKUIMH, HaumOojblllee M HauMEHbllee 3HaueHue (YHKLIMU Ha
IPOMEXKYTKE;

CBOOOJIHO OIEpPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIUS C HATypaJbHBIM U
IENBIM TOKaszareneM, TrpaduK CTENeHHOW (YHKIUMH C HATypaldbHBIM U IIEIBIM
nokasatesneM, rpauk KOpHS N-0il CTeNeHH Kak (PYHKIMH OOpaTHOW CTENeHU ¢
HaTYypaJIbHBIM TOKa3aTeleM;

ONEpUpPOBaTh MOHATHUAMHU: JIMHEHHAas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(GYHKIUH, BBITIONHATH dJIEMEHTApPHOE HCCIIEI0BAHUE U TIOCTPOSHUE UX TPapUKOB;

CBOOOIHO OMEpUPOBATh MOHATHAMH: TOKa3aTelbHas M Jorapudmuyeckas
byHKIIMKA, UX CBOMCTBA U TpaduKH, HCHOIB30BaTh WX TpadUKH I PEHICHUS
YPaBHECHU;

CBOOOJIHO ONEpUPOBATh TIOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTD,
OIpe/ieTICHNe TPUTOHOMETPHUUECKUX (YHKITUI YMCIOBOTO apTyMEHTa;

UCIONb30BaTh TIpaduku (GyHKUMH IS HCCIEAOBAaHUSA IPOLIECCOB U
3aBHCUMOCTEN NpU peUIeHUH 3a7a4 U3 IPYruX y4eOHBbIX NMPEAMETOB U peajbHOU
KU3HU, BBIpaXaTh (HOpMyIaMH 3aBUCUMOCTH MEXKy BETUUMHAMU;

Hauaja maTeMaTH4ecKOro aHAIM3a:

CBOOOIHO ONEpUPOBATh MOHATUAMH: apuMeTHyecKas M TeoMeTpHuecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi TeOMETPUUECKasi MPOrpeccHsi, TMHEUHBIN 1
HKCMOHEHLIUAJIBHBINA POCT, (POpPMYJIa CIOKHBIX MPOLIEHTOB, UMETh IPEACTABIECHUE O
KOHCTAHTE;

UCTIONB30BaTh MPOTPECCUU MJIs PEIICHUs PEANbHBIX 3a/Jad MPUKIATHOTO
XapakTepa,



CBOOOIHO ONEPUPOBATH MOHATUSIMH: MTOCIIEIOBATENBHOCTbD, CIIOCOOBI 3a1aHUS
IIOCJIEI0BATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKIEHHs MAaTeMaTU4YECKOro0 aHajau3a Kak aHalau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: HEMPEPBIBHBIE (PYHKIIMU, TOUKU pa3pbiBa
rpaduka QyHKIMH, aCUMOTOTHI rpaduka yHKINH;

CBOOOJHO ONEpPUPOBATH MOHATHEM: (YHKLHS, HENpEpbIBHAs Ha OTPE3KE,
OPUMEHSATH CBOMCTBA HEMIPEPHIBHBIX (DYHKLUHN IS peLICHUs 3a/1a4;

CBOOOJIHO OIEpUpPOBaTh MOHATUSMU: TIEpBasi U BTOpas MPOU3BOJHBIC
dbyHKIMH, KacaTelbHas K rpaduKky QyHKIUY;

BBIYMCIIATH ITPOU3BOJHBIE CyMMBI, NPOU3BEICHHUS], YACTHOIO U KOMIIO3ULIUH
IBYX (DyHKIUH, 3HATh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUN CMBICI MPOU3BOIHON ISt
peleHus 3aaad.

MHokecTBa U JIOTHKA:

CBOOOJIHO  OMEpHpPOBaTh  MOHATHUSAMHU:  MHOXKECTBO, ONEpaluud  Haj
MHO>XECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar [uisl ONMCaHUs PEajbHbIX
IPOLIECCOB U SIBJICHUH, NP PELICHUHN 33]1a4 U3 JIPYTUX yYE€OHBIX MPEAMETOB;

CBOOOJTHO ONEPUPOBATH TOHATUAMH: OIPEICICHHE, TEOpeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaT€MaTUYECKOI0 OOBEKTA, T0KA3ATENbCTBO, PABHOCHIIbHBIE
YPABHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kJacce oOydaromMics MOIXYYUT CIETYIOIINE
IpEeIMETHbIE PE3yNbTAaThl O OTACIBbHBIM T€MaM paboyell MporpaMmbl y4eOHOTO
Kypca «AnreOpa U Hadyajla MaTEMaTUYECKOTO aHAIN3ay:

Yuciia 1 BbIYMCICHHSA:

CBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBHOE U LIEJI0€ YUCIIO, MHOKECTBA
HaTypaJbHbIX W LENBIX YHCEN, UCIIOIb30BaTh NPU3HAKHA JETUMOCTH LEIBIX YHUCEN,
HO/l u HOK HaTypanbHBIX 4YMces AJid PElIeHHs 3aJad, NPUMEHSTh aJrOPUTM
EBxnuna;

CBOOOIHO ONEpHUpOBATh MOHSATHEM OCTaTka [0 MOJIYJI0, 3alUChIBATh
HATypaJbHbIE YHCIIA B PA3JIMYHBIX IO3UIIUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOO/IHO ONEpPUPOBATH IOHATUSAMHU: KOMILJIEKCHOE YHCIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4YMCa B alredpandyeckol u
TPUTOHOMETPUUYECKOI (hopMe, BBIMOIHATH apu(METHUECKHE ONepalui ¢ HUMU U
n300pakaTh Ha KOOPJAMHATHOMN MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOJHO OMEpUPOBATh MOHATUSIMHU: HpPpPALUMOHAIbHbBIC, MOKA3aTENbHbIE WU
Jorapu(MHUUYECKUE HEPaBEHCTBA, HAXOAWTh MX PEUICHHS C  IOMOIIBIO
PaBHOCHUIIBHBIX IIE€PEXOJIOB;

OCYIIECTBIATh OTOOp KOpHEH IMpU pEHIeHUMH TPUTOHOMETPUYECKOIO
YpaBHEHHS;

CBOOOJIHO OIEPUPOBATh TMOHITHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATH  HEoOXoaumble  (OPMYJIBI s PEIIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABCHCTB;

CcBOOOJIHO ONEPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, HPPALHOHAJIBHBIX, ITOKA3aTEIbHBIX U
Jgorapu(MUUYECKUX YpaBHEHUM U HEPABEHCTB;

pewarb palMOHAIIbHBIE, UPPALMOHAJIBHEIE, [I0Ka3aTEeJIbHBIE,
jJorapuMUyYeCKUe U  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coaeprKalye MOAYJIU U IapaMeTpBl;

OPUMEHATH TpaduyecKue METOIbl JUIsl PEeIICHUs] YPaBHEHUI U HEPAaBEHCTB, a
TaKKe 3a/1a4 ¢ apaMeTpaMu;

MOJIIMPOBaTh peajbHble CUTyalldd Ha s3bIKE anreOpbl, COCTaBIATh
BBIDAXKCHUs, YPAaBHCHMUSA, HEPABEHCTBA U HX CHUCTEMBI IO YCIOBHUIO 33/ayH,
UCCJIEeIOBAaTh IOCTPOCHHBIE MOJIEM C MCHOJb30BAHMEM ammapara aireopsl,
WHTEPIIPETUPOBATH MOJyYEHHBIN PE3yNbTAaT.

DOyHKUUM U TpaduKu:

CTpOUTHh TpaduKU KOMIO3MIMM (YHKIUH C MOMOILBIO 3JIEMEHTAapHOIO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIUU ABYX (DYHKIIHIA;

CTPOUTBH F€OMETPHUUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPAUHATHOM
IIJIOCKOCTH;

CBOOOJIHO  ONEpPUPOBaTh TMOHATUSAMHU: TIpadUKHM  TPUTOHOMETPUUECKHUX
dynxumi;

OPUMEHATh (YHKUUU JJI1 MOJEIUMPOBAHUS M HCCIEAOBAHMS PeabHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajmsa:

UCIIOJIb30BaTh MPOU3BOJIHYIO JUIsl UCCIIEJOBaHUSI (YHKIIMU Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HaOOJbIIEe U HAMMEHBIIEE 3HAUCHHS (DYHKIIMU HENPEPHIBHOW Ha
OTpE3KE;

UCIIOJIB30BAaTh IIPOM3BOAHYIO U1 HAaXOXXICHUSA HAWIY4IlIEero pEIICHUsS B
IIPUKJIAIHBIX, B TOM YHCJIE COLUAIIBHO-ODKOHOMUYECKUX, 3a7a4ax, JJIsl ONPEACICHUs
CKOPOCTHU U YCKOPEHHUS Ipoliecca, 3aAaHHOro GopMyoi uin rpadukoM;



CBOOOJHO OMNEpHUpPOBaTH MOHATHSAMHU: TEpPBOOOpa3Has, ONpeaeTIEHHbIN
UHTETpall, HAXOJWUTh NEepBOOOpa3HbIE AJIEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
unTerpan no Gpopmyne Hetotona-Jleitonuna;

HAXOAMTH IJIOLIAIN IUIOCKUX GUTYP U OOBEMBI TEN ¢ TOMOLIBIO UHTETpAIa;

MMETh MPEACTABICHUE O MATEMaTU4YECKOM MOJECIUPOBAHUU HA IIPUMEPE
cocraBieHus TudpepeHInaNbHbIX YPaBHEHU;

pelarh INPUKIAJHbIE 331a4d, B TOM YHUCJIIE COLUAIBHO-DKOHOMHUYECKOTO U
buznyecKoro xapakrepa, CpeJCTBAMU MaTEMAaTUYECKOTO aHaIN3a.



11 KJIACC

Kosmn4yecTBO 4acoB JIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeioB H TeM (uudposrbie)
n/n NpOrpamMmbl Bcero Konrpoapibie  Hpaktiieckite o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesr

HccnenoBanue GyHKIMIA ¢ TOMOIIBIO ” 1

MIPOU3BOTHOM

[TepBooOpasnas u HHTETpAI 12 1

I'padviku TpUrOHOMETPUUYECKUX (PYHKITHIA. 14 1

TpuroHomeTpuuecKkue HepaBeHCTBA

WppaunonanpHele, oKazaTeabHbIE U 24 1

norapupMUIECKIEe HEPABEHCTBA

KommnekcHsie uncia 10 1

Harypanbnble u nensie ynucna 10 1

CucremMbl paloHATBHBIX, UPPALMOHATBEHBIX

MOKAa3aTeNbHBIX U JOrapu(PMUUECKUX 12 1

ypaBHEHUH

3afauu ¢ mapameTpamMmu 16 1

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 )

3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



11 KUIACC

Ne
n/n

Tema ypoxka

[IpuMeHeHne IPOU3BOJHOM K
WCCJICIOBAHHIO (DYHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeneHnue npou3BOIHON K
UCCIIeIOBaHUIO (QYHKITUI Ha
MOHOTOHHOCTH M 9KCTPEMYMBI

[IpuMeHeHne MpOu3BOJHOM K
uccleIoBaHuI0 (PyHKIUI Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpuMeHeHne MpOU3BOHOM K
HcCce0BaHuI0 QYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne IPOU3BOJHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpumeneHnue npou3BOIHON K
UCCIeIOBaHMIO QYHKITUI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

Haxoxnenne HanOOJIBIIIETO U
HAaUMEHBIIETO 3HAYECHUS
HENpephIBHON (YHKIIUU HA
OTpe3Ke

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThl

IIpakTHyeckue
padoThl

JlaTa
H3YYeHH S

01.09.2026

03.09.2026

07.09.2026

07.09.2026

08.09.2026

10.09.2026

14.09.2026

DJIEKTPOHHBIE M (pOBBIE
o0pa3oBaTe/bHbIC peCypChl

https://m.edsoo.ru/E9SBISYNM

https://m.eds0o0.ru/ W7FOW9ADE

https://m.edsoo.ru/N61EYOQXN

https://m.edsoo.ru/39CNHIJISO

https://m.edsoo.ru/H4LRRPTNU

https://m.edsoo.ru/GN11SQZZR

https://m.edsoo.ru/CSANWBULB




Haxoxnenne HanOOJIBIIETO U
HaMMEHBIIIEr0 3HAYCHUS
HENPEePBIBHON (YHKITUU HA
OTpe3Ke

Haxoxnenne HanOOJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS
HENPEephIBHON (YHKITUU HA
OTpEe3Ke

14.09.2026

15.09.2026

https://m.edsoo.ru/HQU4R7TC7

https://m.edsoo.ru/BEO9WXUF3F

10

Haxoxnenue HauGombIero u
HaVMEHBILIET0 3HAYCHUS
HenpepbrIBHON (QYHKIUU HA
OTpE3Ke

17.09.2026

https://m.edsoo.ru/FI1C58HIG

11

Haxoxnenue HanGombIero u
HaVMEHBIIIET0 3HAYCHUS
HenpepbrIBHON (QYHKIUU HA
OTpe3Ke

21.09.2026

https://m.edsoo.ru/IEEIH61Y7

12

Haxoxnenue HauGombIero u
HaMMEHBIIETO 3HAYCHUS
HENpepbIBHON (PYHKIIMHU HA
OTpe3Ke

21.09.2026

https://m.edsoo.ru/64IKWZ70D

13

14

IIpumeneHne npon3BogHON
JUIs HAXOKACHUS HAUITy4Ilero
pELIEeHNUs B IPUKIIAHBIX
3ajadax

[IpuMeHeHne Mpon3BOIHOM
JUIs HAXOKACHUS HAUITy4Ilero
pELIEeHNUs B IPUKIIAHBIX
3ajadax

22.09.2026

24.09.2026

https://m.edsoo.ru/ZMPEN7APJ

https://m.edso00.ru/JQ4T53RWS5




15

16

17

[IpuMeHeHne MpOU3BOIHOM
IUIs1 OTIPENICIIEHUS] CKOPOCTH U
YCKOpEHUs Impolecca,
3aJJaHHOTO (popMyJI0i nnu
rpapuKoM

[IpuMeHeHne MpOU3BOJHOU
JUISL OTIPEJICNIEHUSI CKOPOCTH U
YCKOpEHHUs Ipoliecca,
3aJJaHHOTO (POPMYJION MU
rpagukomM

Komnozunus ¢pyHkimit

28.09.2026

28.09.2026

29.09.2026

https://m.edsoo.ru/IJJOCONWS57

https://m.edsoo.ru/HXTRI77A5

https://m.eds00.ru/0D1VDOCOZ

18

19

20

21

22

23

Kommnozumus GpyHkimit

Kommnozurus ¢pyHkmmit

I'eomeTpuueckue o6passl
YpaBHEHUI Ha KOOPJIUHATHOM
IIOCKOCTH

I'eomerpuueckue oOpa3bl
YPaBHEHU HAa KOOPIMHATHON
IJIOCKOCTH

KonTponbHast pabora:
"UccnenoBanue QyHKIHIA ¢
MOMOIIIbIO TPOU3BOAHON"
[TepBoobOpa3Has, OCHOBHOE
CBOMCTBO NIEpBOOOPA3HBIX

01.10.2026

05.10.2026

05.10.2026

06.10.2026

08.10.2026

12.10.2026

https://m.edsoo.ru/P6PCUHT4D

https://m.edsoo.ru/LGNJMKS00

https://m.edsoo.ru/ WUIS4RBXB

https://m.edsoo.ru/RWWLNFOGR

https://m.edsoo.ru/SDME3XV95

https://m.edsoo.ru/GS6KLEIMB




24

25

[TepBooOpa3ubIe
AJIEMEHTapHBIX (PYHKINH.
[IpaBuna HaxoXICHUS
MepBOOOPA3HBIX
[TepBooOpa3ubIe
3JIEMEHTAPHBIX (YHKIUH.
[IpaBuna HaxoXI€HUS
epBOOOPa3HBIX

12.10.2026

13.10.2026

https://m.edsoo.ru/JU3413GVM

https://m.edsoo.ru/FN7VYQ15Z7

26

27

28

29

30

31

32

WNurerpai. I'eomerpuyeckuii
CMBICJI HHTErpajia

Brrunciienue onpenenéHHoro
uHTerpaa mo Gopmymne
Hrrorona-Jleionuma
Brrunciienue onpeaenéHHOTo
UHTerpaa mno gpopmysne
Herorona-Jleiioania
[Ipumenenne uHTErpaa s
HaXO0KICHUA IUIOIAaIeH
IUIOCKUX QUTyp

IIpuMeHeHne nHTErpaa 1uis
HaXO0XKIEeHUS 00HLEMOB
F€OMETPUYECKUX TEN

[Ipumepsl perieHnit
mddepeHnranbHbIX
ypaBHEHUN

[Ipumepsl pereHuit
g depeHnnaTbHbIX
YpaBHEHUU

15.10.2026

19.10.2026

19.10.2026

20.10.2026

22.10.2026

05.11.2026

09.11.2026

https://m.edsoo.ru/GGPXB7R&8C

https://m.edso00.ru/4R97TWJIZ52

https://m.edsoo.ru/1AJEM4RQT

https://m.edsoo.ru/MU24JJVID

https://m.edsoo.ru/77COVHICS

https://m.eds00.ru/GV6VHSESLS

https://m.edsoo.ru/GQOISP1PX




33

34

35

36

37

38

39

40

Marematnueckoe

MOJCIIMPOBAHUC PCATIbHBIX

MIPOIIECCOB C TOMOIIBIO
mudepeHIanTbHBIX
ypaBHEHUN

Konrponbnas pabora:

"[lepBooOpa3nas u unTerpan"”

Tpuronomerpuyeckue
(byHKIMH, UX CBOICTBA U
rpaduKu
Tpuronomerpuueckue
(byHKINHU, UX CBOMCTBA U
rpaduku
Tpuronomerpuyeckue
(byHKIMH, UX CBOICTBA U
rpaduku
Tpuronomerpruueckue
(GyHKIMH, UX CBOMCTBA U
rpaduku
Tpuronomerpuyeckue
(byHKINHU, UX CBOMCTBA U
rpaduKu

OT10op KOpHEH
TPUTOHOMETPUUYECKHX
YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

09.11.2026

10.11.2026

12.11.2026

16.11.2026

16.11.2026

17.11.2026

19.11.2026

23.11.2026

https://m.edsoo.ru/LLIDKMSOC

https://m.edsoo.ru/06KKZN9AH

https://m.edsoo.ru/43EDG1XRK

https://m.edso0.ru/37WDY2B6K

https://m.edsoo.ru/35VO7LIOQ

https://m.edsoo.ru/CNQLICBYR

https://m.edsoo.ru/JYONTMOI5

https://m.edsoo.ru/ODHC3ZFH?2




41

42

43

44

45

46

47

OTt6op KopHEH
TPUTOHOMETPUUECKUX
YPaBHEHUH C TOMOUIBIO
TPUTOHOMETPUUECKOM
OKPY>KHOCTH

OT10op KopHEH
TPUTOHOMETPHUYECKHIX
YPaBHEHMH C TOMOLIbIO
TPUTOHOMETPUUECKOMN
OKPY>KHOCTH

OT60p KOpHEH
TPUTOHOMETPUUYECKUX
YpPaBHEHUH C TOMOUIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

Pemenne
TPUTOHOMETPHUIECKUX
HEpPaBEHCTB

Pemenue
TPUTOHOMETPUUECKUX
HEpPaBEHCTB

Pemenne
TPUTOHOMETPUUECKUX
HEpPABEHCTB

Pemenne
TPUTOHOMETPUUYECKUX
HEPaBEHCTB

23.11.2026

24.11.2026

26.11.2026

30.11.2026

30.11.2026

01.12.2026

03.12.2026

https://m.edsoo.ru/EY67USIYI

https://m.eds00.ru/60J90Z11W

https://m.edsoo.ru/NPGOZI WAL

https://m.edsoo.ru/BIEFQCOPY

https://m.edsoo.ru/POCTAGVU]

https://m.edsoo.ru/DC43MAHFK

https://m.edsoo.ru/SESMOFQW7

48

KonrponbHas pabora:
"I'pacduku

07.12.2026

https://m.edsoo.ru/5JH7N1DTD




TPUTOHOMETPUYECKUX

GyHKIHA.
Tpuronomerpuueckue

HepaBeHCTBA"

OcHOBHBIC MCTOJbI pCHICHUA

49 https://m.edsoo.ru/SEGSBXW3
MOKa3aTeJIbHBIX HEPABEHCTB 07.12.2026 PELECS00-M Q
O

50 CHOBHBIC MCTOJILT PEIICHIA https://m.edsoo.ru/OKOI4NONY
II0Ka3aTeIbHbIX HEPABEHCTB 08.12.2026
O

51 CHOBHBIC MOETOIB! PEITICHIT https://m.edsoo.ru/XK1I1L8C06
MOKa3aTeJIbHbIX HEPABEHCTB 10.12.2026
O

52 CHOBHBIC METOIRT PEHICHHA https://m.edsoo0.ru/S16YSEIUA
MMOKAa3aTeJIbHBIX HEPABEHCTB 14.12.2026
O

53 CHOBHBIC METOJIBT PEHICHHA https://m.edsoo.ru/HBE6M6CYQ
Jorapu(pMHUUECKUX HEPABEHCTB 14.12.2026
O

54 CHOBHBIC MCTOJIBI PEHICHHA https://m.edsoo.ru/TPJ4YUEUS
norapu(MUIECKIX HEPABEHCTB 15.12.2026
O

55 CHOBHRLIE METOJL PEHICHHA https://m.edsoo.ru/SC4WSD4TP
norapu(MHUUIECKIX HEPABEHCTB 17.12.2026
O

56 CHOBHBIC METOZR! pertieiiti https://m.edsoo.ru/6XWRKOGBQ
JorapupMHUUECKUX HEPABEHCTB 21.12.2026
O

57 CHOBHBIC METOILI pEHICHHA https://m.edsoo.ru/7N3OMGUSA
VMPPALMOHAJIBHBIX HEPABEHCTB 21.12.2026
O

58 CHOBHBIC METOIRT PEHICHHA https://m.edsoo.ru/NYRQK20JO
VPPALMOHAJIBHBIX HEPABEHCTB 22.12.2026

59 OCHOBHEIC METOABI pelLICHH https://m.edsoo.ru/TKEL6CU7P
MPPALMOHATIBHBIX HEPABEHCTB 24.12.2026
O

60 CHOBHBIC METORR! PETICHHA https://m.edsoo.ru/SOOR8V677
HMppaloOHaIbHBIX HEPABEHCTB 28.12.2026



61

62

63

64

65

66

67

68

69

I'padrueckue MeTo b1
pEeLIeHUs] HPPAOHATBHBIX
YpaBHEHUU

I'padmyeckue MmeToabl
PEIICHUS UPPAITUOHATTEHBIX
YpaBHEHUI

I'paduueckue MeTo b1
peLIeHUs T0Ka3aTeNIbHBIX
ypaBHEHUN

I'paduaeckue meTomp!
peIIeHHsI TOKa3aTeIbHBIX
HEPABCHCTB

I'padrueckue MeTo b1
peLIeHHs] TOrapuPMHUUECKUX
YpaBHEHUU

I'padmyeckue MmeToabl
pemeHHst JOrapuPMHUIECKUX
HEPaBEHCTB

I'padnueckue meToab!
peLeHHs JorapuPpMHUUECKUX
HEPaBEHCTB

I'paduaeckue meToap!
peIeHHs TOKAa3aTeIbHBIX U
JorapupMHUUECKUX ypaBHECHUN

I'paduueckue MeTo b1
pELICHUS MTOKAa3aTeNbHBIX U
Jorapu()MUUECKUX YpaBHEHUH

28.12.2026

29.12.2026

11.01.2027

11.01.2027

12.01.2027

14.01.2027

18.01.2027

18.01.2027

19.01.2027

https://m.edsoo.ru/CEFJGB7PP

https://m.edsoo.ru/SDTMHO0B9G

https://m.edsoo.ru/PWKSFHR1I

https://m.edsoo.ru/4W29ZJPZ4

https://m.edsoo.ru/AYOLSVBOQH

https://m.edsoo.ru/B7I9WE7LT

https://m.edsoo.ru/DQOJPAM35

https://m.edsoo0.ru/2NOQX4IT5

https://m.eds0o0.ru/ WN60ON936V




70

71

72

73

I'padmaeckue MeToabI
pelIeHUs OKa3aTeNbHbIX U
norapu(MHUUECKIUX HEPABEHCTB

I'padmyeckue MmeToabl
pEIICHUS TTOKa3aTeIbHBIX U
norapu(pMHUECKUX HEPABEHCTB

KonrponbHas pabora:
"NppannoHanbpHele,
roKa3aresbHbIe U
norapudmuueckue
HepaBeHcTBa"

KomiuiekcHsle yncna.
Anrebpaunueckas u
TpuroHomerpudeckas Gopmer
3aITUCH KOMIUIEKCHOTO YHCIIa

21.01.2027

25.01.2027

25.01.2027

26.01.2027

https://m.edsoo.ru/5285JJ231

https://m.edsoo.ru/H7RCFPHRQ

https://m.edsoo.ru/OUEKRH3WM

https://m.edsoo.ru/E6SCWA25Z

74

KomruiekcHble yncna.
Anrebpaunueckas 1
TpUroHomeTpudeckast Gopmer
3aIlUCH KOMIUIEKCHOTO YHcia

28.01.2027

https://m.edsoo.ru/NXW7I0PUS

75

76

77

ApudmeTnuecKe oneparyu ¢
KOMIUIEKCHBIMH YHCIaMHU
Apudmernueckue onepamnum ¢
KOMIUIEKCHBIMH YHCIIaAMHU
N300paxeHne KOMIIIEKCHBIX
YHCell Ha KOOPMHATHOM
TUIOCKOCTH

01.02.2027

01.02.2027

02.02.2027

https://m.edsoo.ru/13KLU4DRU

https://m.edsoo.ru/4MH5SJ9B0

https://m.edsoo.ru/N8U560RS8




N300paxeHne KOMITIEKCHBIX

78 i https://m.edsoo.ru/C7TN4LUODS
qrcesl Ha KOOPIMHATHOM 04.02.2027 ps://m.edsoo.ru
MJIOCKOCTH
®opmyna Myaspa. Kophau n-

79 O CTETIEHH U3 KOMIUJIEKCHOTO 08.02.2027 https://m.edso0.ru/SVW220UC2
yucia
®opmyna Myaspa. Kopau n-

80 oii crene 3 KOMIIJIEKCHOTO https://m.edsoo.ru/YCWOXQ3E6

U CTEIIEHU U MILIEKCHOT 08.02.2027 ps://m.edsoo.ru Q

yucia
[IpumeHeHne KOMIUIEKCHBIX

81 THCEI AT petieHit https://m.ed /M33HA2FT9

S://mM.€dS00.1ru,

(usHaecKHX 1 09.022027 0
F€OMETPUYECKHX 3a]1a4

82 Korrrponeras padora: https://m.edso0.r/GUNT4PQPE

s://m.edsoo.1u.

"KommekcHble uncna 11.02.2027 .

83 HarypanbHble u 1einble ynucna 15.02.2027 https://m.edso0o.ru/6L53POCIQ

84 HarypainbHble u niensie yucia 15.02.2027 https://m.edsoo.ru/9DAXEE1GO
[IpuMeHeHne MpU3HAKOB

85 https://m.edsoo.ru/XD2VU8Y'18
JNETUMOCTH LIEIBIX YHCET 16.02.2027
[Tpum

86 PHMEHCHIE TPHSHAKon https://m.edsoo.ru/BKXH3VHMC
JETMMOCTHU LEIBIX YUCEI 18.02.2027
[IpuMeHeHue MpU3HAKOB

87 : https://m.eds00.ru/U549JT5GI
JETUMOCTHU LEIBIX YUCEI 20.02.2027 ps://m.edsoo.ru

HO/l u HOK



88

89

90

91

92

93

94

[IpuMeHeHne MpU3HAKOB
JEIIMOCTH LEJBIX YUCEI:
HO/Jl u HOK

IIpuMeHeHne IPU3HAKOB
JEIIAMOCTH LENBIX YUCEI:
OCTaTKH 110 MOAYIIO

[TpuMeHeHMe NpU3HAKOB
JEJIMMOCTH LEJBIX YNCEI:
OCTaTKH IO MOAYJIIO

[IpumeneHne npu3HaKoOB
JIEITMMOCTH I1€JIBIX YHCEIT:
anroput™ EBxinna s
peuieHus 3a1a4 B UeIbIX
YHUCIax

KonTponbnas pabora: "Teopus
HeNbIX yucen"

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIEICTBUS

Cucrema 1 COBOKYIHOCTh
ypaBHeHUM. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIeJICTBHS

20.02.2027

25.02.2027

01.03.2027

01.03.2027

02.03.2027

04.03.2027

09.03.2027

https://m.edsoo.ru/ROTIFXZWU

https://m.edsoo.ru/SENDP0C41

https://m.edso0o.ru/LNZN330RG

https://m.edsoo.ru/ASOHTW28V

https://m.edsoo.ru/NCZOYIBFR

https://m.edsoo.ru/6QAMHIW49

https://m.edsoo.ru/2NYFSLIRC

95

OCHOBHBIE METOABI PELLICHUS
CUCTEM U COBOKYITHOCTEH
palMOHAIBHBIX YPABHEHUI

11.03.2027

https://m.edsoo.ru/CKESHUS7T




96

97

98

99

100

101

102

OcHOBHEBIE MCTOJbI pCHICHUA
CHUCTEM M COBOKYITHOCTEU
VMPPALMOHAJIBHBIX YPaBHEHUN

OCHOBHBIE METOABI PELLICHUS
CUCTEM U COBOKYITHOCTEH
II0OKa3aTeJIbHBIX YPAaBHEHUM

OCHOBHBIE METOABI PELICHUS
CUCTEM U COBOKYITHOCTEH
[I0OKa3aTEIIbHBIX YPABHEHUM

OCHOBHBIE METOZBI PEIICHUS
CUCTEM U COBOKYITHOCTEU
JorapupMHUUECKUX ypaBHECHUN

OcHOBHEBIE MCTOJbI pCHICHUA
CHUCTEM M COBOKYITHOCTEU
norapuMUUECKUX ypaBHEHUI

IIpumeHeHue cucreM Kk
PEILICHUI0 MaTeMaTHUYECKUX
3a7a4 M 3a]1a4 U3 Pa3In4HbIX
oOacTell HAyKH U peabHON
KHU3HU, HHTEPIIpEeTaLUs
IIOJIy4YEHHBIX PE3YyIbTaTOB

IIpumeHeHue cucrem Kk
PELICHUI0 MaTeMaTHUYECKUX
3ajia4 ¥ 3a]1a4 U3 Pa3In4YHbIX
oOyacTell HAyKH U pealbHON
KHU3HU, UHTEPIIpETaLUs
IIOJIy4YEHHBIX PE3YyJIbTaTOB

15.03.2027

15.03.2027

16.03.2027

18.03.2027

22.03.2027

22.03.2027

23.03.2027

https://m.edsoo.ru/JKOPF5PM2

https://m.edsoo.ru/51Z5AIVWZ

https://m.edsoo.ru/VUDYFBU4C

https://m.edsoo.ru/104NP4WEE

https://m.edsoo0.ru/XIK82R4Y3

https://m.edsoo.ru/FVBQN9ARO

https://m.edso0o.ru/BS2BRDQ8D

103

[IpuMmeHeHne HEPABEHCTB K
PEIICHII0 MaTeMaTHYECKIX

25.03.2027

https://m.edso00.ru/KEPYP4ACG




3a]a4 ¥ 3371a4 U3 Pa3IUIHbBIX
oOJacTeit HayKH U pealbHOU
JKU3HU, UHTEpIIpETaLUsl
MOJTyYCHHBIX PE3yJIbTaTOB

Konrpomnbnas padora:
"CucTtemMbl pallMOHATBHBIX,

HppaMOHATBHBIX

104 https://m.edsoo.ru/PYIEYYY4M
OKAa3aTeILHEBIX U 05.04.2027 PE/ILECS00
JorapuMUIECKUX
ypaBHeHUN"
PanmonansHbIe ypaBHEHHS C

105 https://m.edsoo.ru/BVE4CV90B
rnapameTpamu 05.04.2027 PE/ILECS00
PanmonansHbie HEpaBEHCTBA C

106 https://m.edsoo.ru/AX7TUKVAVW
rapaMeTpami 06.04.2027 - DHILEES00M
PanmonansHbIE CUCTEMBI C

107 https://m.edsoo.ru/CMKD4UGBP
rnapaMmeTpamu 08.04.2027 D5 LECS00. I
"

108 PPAUHOHAILHBIC YPABHEHIA, https://m.edsoo.ru/PFOEGIXEG
HEpPABEHCTBA C MapaMeTpaMu 12.04.2027

109 HppaiuonaibHpie CHCTEMbI ¢ https://m.edsoo.ru/GVGKCPRJZ
napameTpamu 12.04.2027
I1

110 OKA3ATCILHBIC YPABHCHIA, https://m.edsoo.ru/QJ4K1Y35W
HEpPAaBEHCTBA C MapaMeTpaMu 13.04.2027
Tloka3zarenbHBIE CUCTEMEI C

111 https://m.edso0.ru/M725624S
MapaMeTpami 15.04.2027 REE00H Q
Jlorapudmmueckue

112 YpaBHEHUS, HEPABEHCTBA C 19.04.2027 https://m.edsoo.ru/1 14BBN6PR

napaMmeTpamu




113

114

115

116

117

118

119

120

121

Jlorapudmuaeckne CUCTEMBI C
napameTpamu

Tpuronomerpuyeckue
YpaBHEHHUS € IapaMeTpamMu

TpuronomeTtpuyeckue
HEpaBEHCTBa C apaMeTpamMu

Tpuronomerpruyeckue
CUCTEMBI C ITapaMeTpaMu

[TocTtpoeHue u uccienoBaHue
MaTEMaTHYECKUX MOJENIEN
peanbHBIX CUTYALUH C
ITOMOIIBIO YPABHEHUH C
rapameTpamu

ITocTpoenue u uccnegoBaHue
MaTeMaTHYECKUX MOJEIIEeH
peanbHBIX CUTYALUH C
ITIOMOILBIO CUCTEM YPaBHEHUI
C mapameTpaMu

ITocTpoenune u uccienoBanue
MaTeMaTHYECKUX MOJEIIEeH
peanbHBIX CUTYALUH C
IIOMOILBIO CUCTEM YPAaBHEHUI
C mapameTpaMu

Kontponbras pabora: "3amaun
¢ mapameTrpamu"

[ToBTOpeHME, 0600MIEHNE,

CHCTeMaTH3alus 3HAHUIH:
"VpaBHeHus"

19.04.2027

20.04.2027

22.04.2027

26.04.2027

26.04.2027

27.04.2027

29.04.2027

04.05.2027

06.05.2027

https://m.edsoo.ru/1US8V5YYB

https://m.edsoo.ru/J3E6M4K 5P

https://m.edso00.ru/KXSQIMLXW

https://m.edsoo.rt/EGQYTSCMK

https://m.edsoo.ru/SYJHPEZ54

https://m.edsoo.ru/07QRW54X]J

https://m.edsoo.ru/AUDRLEGIH

https://m.eds00.ru/Q96Z24GTOB




122

123

124

125

126

127

128

[ToBTOpenue, 0600mEeHNE,
cucTeEMaTH3alus 3HaAHUI:
"VpaBHeHus"

[ToBTOpenue, 060061IIEeHNE,
CHCTEeMaTH3alMs 3HAHHI:
"VpaBuenus. CucteMbl
ypaBHeHHI"

[ToBTOpenue, 060061IIEeHNE,
CUCTEMATHU3AIIMS 3HAHUMN:
"HepaBencrsa"

[ToBTOpenue, 06001IeHNE,
CHCTeMaTHu3alLus 3HAaHHUH:
"HepaBencrsa"

[ToBTOpeHME, 0600MIEHNE,
CUCTeMAaTH3allusI 3HAHUIA:
"HepaBencTna"

[ToBTOpenue, 0600mEeHNE,
cucTeEMaTH3allis 3HAHUI:
"[IpousBogHas u eé
npuMeHeHue"

[ToBTOpenue, 0600mEeHNE,
cHCTEMaTH3aIus 3HaHUH:
"[IponsBogHas u e€
npuMeHeHue"

11.05.2027

13.05.2027

17.05.2027

17.05.2027

18.05.2027

20.05.2027

24.05.2027

https://m.edsoo.ru/LDDJV3J2C

https://m.eds00.ru/0T5CT6Z29Y

https://m.edsoo.ru/785E3G27D

https://m.edsoo.ru/JNOOB5SEMJ

https://m.edsoo.ru/S6OBDWS8RS

https://m.edsoo.ru/9ZPIBFWS3

https://m.edsoo.ru/ITBR16TV4

129

[ToBTOpenue, 06001IeHNE,
cHCTEMaTH3aIus 3HaHUH:
"[IpousBogHas u e€
npuMeHeHue"

24.05.2027

https://m.edsoo.ru/2FTL33S5B




130

[ToBTOpeHue, 0600mEeHNE,
cucTeEMaTH3alus 3HaAHUI:

https://m.edsoo.ru/20Y4E5B2P

25.05.2027
"NHTerpan u ero npuMeHexue"
[ToBTOpenue, 060061IIEeHNE,
131 CUCTEMAaTH3AaINs SHAHUN: 1 https:/m.edsoo0.ru/O9UIWIKA2
"Oyukuun"
[ToBTOpenue, 06001IeHNE,
132 CHCTEMAaTH3allUI 3HAHMI: 1 https://m.edsoo0.ru/QY81HGQQV
"OyHkuun"
[ToBTOpeHME, 0600MIEHNE,
133 cUCcTEMAaTH3allns 3HAHUI: 1 https://m.edsoo.ru/8QILOYARI
"OyHkun"
134 Hrorosas koHTpobHas paboTa 1 1 https://m.edsoo.ru/BMDRMCOPG
135 HToroBasi KOHTpOJIbHAsA paboTa 1 1 https://m.edsoo.ru/N7J3K1FD7
136 Hosropenne, 0606meHI:Ie’ 1 https://m.edsoo.ru/SANNIOWXOM
CUCTEMATHU3AIUs 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME






IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

11 KJIACC

Kon
NpoBepPsSieMOro
pe3yJabTara

1

1.1

1.2

1.3

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

Ywncita ¥ BEIYUCICHUS

OnepupoBaTh MOHATUAMH: HATypaJIbHOE, IIEJIO€ YHUCIIO; HMCIOJIb30BATh
MPU3HAKU JIETUMOCTH LEIBbIX YHCEN, Pa3IoKEHHE Yucia Ha MPOCThIE
MHOKHTEIIH JIJIs PELICHUS 3a/1a4

OnepupoBaTh NOHSATHEM: CTEIIEHB C PAIlMOHATIBHBIM IMOKa3aTEIEM
OnepupoBath MOHIATHIMHE: JTOTapU(PM YUCIA, TECATUYHBIC U HATYpaJIbHbIC
Jorapupmsl

2.1

YpaBHEHHUs U HEPABEHCTBA

IIpumensTh cBOMCTBA CTENEHU Ul HpeoOpa3oBaHUSl BBIPAKEHUI,
ONEpHUPOBATh NOHATHAMU: IIOKA3aTEIIbHOEC YpPAaBHEHUE M HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHECHUI U HEPABEHCTB

2.2

BoimonHATe mpeoOpa3oBaHusi BBIPAXKEHUH, COJAEpXaIluX JiorapupMsl;
OIIEPUPOBATH MOHATUSAMU: JOTAPUPMHUUECKOE YPABHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE THUIIBI IOTapU(PMUUECKUX YPaBHEHUI U HEPABEHCTB

23

24

2.5

2.6

3.1

3.2

HaXO,Z[I/ITB pemicHuA HpOCTefIHIHX TPUTOHOMETPHUYECKHNX HEPABCHCTB

OnepupoBath NOHATHAMH: CUCTEMA JIMHEWHBIX YPaBHEHUH U €€ peIlIeHuE;
UCIOJB30BaTh  CUCTEMY JIMHEWHBIX  YPaBHEHHMH JUIsl  pELICHHSA
MIPAKTHUYECKUX 3aja4

Haxomute  pemieHuss  OpOCTEHIIMX  CHCTEM U COBOKYIIHOCTEM
palMOHAIBHBIX YPABHEHUN U HEPABEHCTB

MogenupoBaTh pealibHble CUTYallMM Ha sI3bIKE alreOpbl, COCTABIATDH
BBIPOKCHHUS, YPaBHEHUs, HEPABEHCTBA M CHCTEMbI MO YCIIOBHIO 33/1a4H,
UCCIIeI0BAaTh OCTPOCHHBIE MOEIH C UCTIOIH30BAHUEM alIapaTa aareopsl
OyHKIIMU U Tpaduku

OmnepupoBaTh MOHATHAMU: MEpUOAWYECKas (QYHKLUUSA, HTPOMEXKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOYKH IKCTpeMyMa (YHKIMHU, HAaHOOIbIIee U
HaMMEHbIIIee 3HAUYCHUS (PYHKIIMH Ha MPOMEKYTKE; UCTIONH30BATh UX IS
uccrie1oBaHus (QYHKITNH, 33 JaHHOU rpaduKoM

OmnepupoBaTh NOHATHAMHU: TpapUKH MOKA3aTEIbHOM, JToTaprupMUIECKON 1
TPUTOHOMETPUYECKMX (PYHKIUH; W300pakaTh WX Ha KOOPAMHATHOM
TUIOCKOCTH M UCTIOJIB30BATh JIJIsl pEIICHHs YpaBHEHHI U HEPABEHCTB



3.3

34

4.1

4.2

43

4.4

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpaduKd JIMHEHHBIX
YPaBHEHUN U MCHOJb30BaTh MX U1 PELICHUS CUCTEMBI JIMHEWHBIX
ypaBHEHUNI

Hcnonb3oBarte rpapuku (QYHKUMH [ MCCIEJOBAHUS NPOLECCOB H
3aBUCUMOCTEH U3 APYruX y4eOHBIX AUCLUILINH

Hagana maTemaTtnueckoro aHanusa

OmnepupoBaTh IOHATUSAMHU: HeNpepbiBHAass (DYHKIUSA, NPOU3BOAHAS
(GYHKIMU; HCIOJB30BaTh TI'€OMETPUYECKUNA M (U3HYECKHH CMBICIH
IIPOU3BOJHOMN IS peLICHUs 3a/1a4

Haxomute  npou3BOJHBIE  3J€MEHTApHBIX  (QYHKIUH,  BBIYUCIATDH
MIPOM3BOJIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO ()yHKIIMH

Hcnonp3oBaTh NPOM3BOAHYIO JJI  HUCCleOoBaHMS  (DyHKUMHM Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATh PE3YJIbTAaThl UCCIEI0BAHUS K
MMOCTPOEHUIO TpaduKOB

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOKJIEHUS HAWIY4YILEro PEIICHUs B
IIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHUX, 3aa4ax

4.5

4.6

4.7

OmnepupoBaTh MNOHATHAMM: II€pBOOOpa3Hasi M MHTErpayl; IOHUMATh
reOMEeTPHUECKUH U (PU3NYECKHUI CMBICI HHTErpaja

Haxomute mepBooOpasHble 3J€MEHTapHBIX  (DYHKIHMHA, BBIYUCIATDH
uHTerpain no gopmyine Hetotona — Jleitbuuia

Pemartp npukianHele 3a1a4u, B TOM YUCIIE€ COLIMATIBbHO-IKOHOMHUUYECKOTO U
(bu3nUecKoro xapakrepa, CpeACTBAaMU MaTeMaTUYECKOI0 aHAIN3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 KVIACC

Kon

IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

1 Uucna v BBIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenrMMOoCTH HEIbIX YUCE
1.2 Crenenb ¢ palmoHalIbHBIM MoKa3aTeneM. CBOKCTBA CTETIEHU
1.3 Jlorapudm uncna. JlecATHIHbIE U HATYpAIbHBIEC JOTapUPMBI
2 VYpaBHEHUsI 1 HEPABEHCTBA
2.1 [IpeobpazoBanHue BBIpaKEHUH, COIEPKAIIUX JOTaprU(PMbI
27 [IpeoOpa3oBanue BBIpAKEHUA, COACPIKALINX CTEEHH C PAlMOHAIBHBIM
' HoKa3aTeneM
23 IIpumepbl TPUTOHOMETPUUYECKUX HEPABEHCTB
24 ITokasaTenbHbIC YpaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHEHHsI 1 HEPABEHCTBA
26 Cucrembl JHMHEWHBIX ypaBHeHUIl. PemieHue mNpUKIATHBIX 337ad C I[OMOIIBIO
' CHUCTEMBbI JINHEHHBIX YpaBHEHUN
2.7 Cucrempl 1 COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB
)3 IIpuMmeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEUICHHI0 MaTEMAaTHYECKHUX
' 3ajia4 ¥ 3a]1a4 U3 Pa3IMUHbIX 00JIacTel HAyKU U peaslbHOM KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. [lepuoanyeckue ¢yHkiuu. ITpomMexxyTkM MOHOTOHHOCTH (DYHKILMH.
3.1 MaxkcumymMbl 1 MUHUMYMBbI GyHKuMu. Haumboinblliee M HauMeHbIee 3HAYECHHE
(GYHKLIHU Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINH, UX CBOWCTBA U rpapuKu
33 [TokazarenbHas u norapudmMudeckas GyHKIMU, X CBOHCTBA U TPaPUKH
34 Hcnonb3oBanue rpadukoB QYHKIMMA AJ1s peLIeHHUs] ypaBHEHUN U TMHEWHBIX CUCTEM
Hcnonb3oBanue rpadukoB (GYHKUMHA OIS  HCCIEIOBAHUS  IPOLECCOB U
3.5 3aBUCHMOCTEM, KOTOpbIE€ BO3HMKAIOT MPHU PEUIEHHM 3aad U3 JPYIHUX y4eOHBIX
MPEIMETOB U PEATbHOM )KU3HU
4 Havana maTemMaTnueckoro aHanmsa
4.1 HenpepsiBabie PyHKITMN. METOI MHTEPBAIOB JIJIs1 PEIICHUS] HEPABEHCTB
4.2 [TpousBonnas Gpynkuuu. ['eomerpuueckuii 1 GU3NIECKUNA CMBICI TPOU3BOIHON
43 [IpousBoaHbie 31eMeHTapHBIX (QyHKUMNA. DOpMyINIbI HAXO0XKJIECHUS IMPOU3BOIHOMN

CYMMBI, IPOU3BEACHUS U YACTHOTO (PyHKIUI




4.4

4.5

4.6

4.7

[IpumeHeHne TPOM3BOJHOM K HWCCIEIOBAHUIO (YHKIMHA HAa MOHOTOHHOCTH H
sKCTpeMyMbl. HaxoxaeHne HaubobIIero 1 HAaMMEHbUIET0 3HAaYeHUsI (PYHKIUHN Ha
OTpe3Ke

[TpumeHeHne MPON3BOJHOM TSI HAXO0XKJICHNS HAMTYYIIETO PEIICHNS B TPUKIIAIHBIX
3a7a4ax, IS ONpENeNeHHs CKOPOCTH TIpolecca, 3aJaHHOrO (OPMYIOH HIIH
rpagukoM

[TepBooOpa3nas. Tabimia nepBooOpa3HBIX

WuTterpai, ero reoMmeTpuieckuii 1 GU3NIECKHiA CMBICI. BhIurcieHre nHTerpaa mo
dbopmyiie Hetotona — JleliOHuIa



IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOM OBPA3OBATEJILHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NPOBePsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pe3yJbTATaM O0CBOEHUSI
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CpeHero 001ero
o0pa3zoBaHus

Bnanenne MeronamMu J0Ka3aTenbCcTB, aJrOPUTMaMH peIEHUs 3ajad;
yMeHue (OopMyIHpOBaTh U ONEPUPOBATH MOHATHAMHU: OIpEACTICHHUE,
aKCUOMa, TeopeMa, CIJIEACTBHE, CBOMCTBO, NPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE ()OPMYIHUPOBKH; IPUMEHSATH UX; YMEHUE (POPMYIUPOBATH
o0paTHO€ U IPOTUBOIOJIOKHOE YTBEP)KIECHHE, NMPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCMOJIb30BaTh METOJ MAaTEMaTHYECKONH WHAYKIIMH;
IPOBOJIUTh JOKAa3aTelbHbIE PACCYXKACHUS MpU pelIeHUH 3ajad,
OLICHMBATh  JIOTMYECKYI0 IPAaBUIBHOCTb  pACCYXIEHUH; yMEHHE
ONEpUPOBATh MOHATHSIMH: MHOXECTBO, MOJAMHOXECTBO, ONEpAlUU Haj
MHOXECTBaMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmapar JJis ONMCaHMs PeabHbIX MPOLIECCOB U ABICHUN U NIPH PEILICHUH
3aja4y, B TOM 4YHCIIE€ M3 JPYruX Y4YeOHBIX MPEIMETOB; YMEHHE
ONepUpOBaTh NOHATUAMU: Ipad, CBA3HBIN rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3a7aBaTh M ONUCHIBATb TIpadbl pasInYHBIMU

croco0amu; UCIOIB30BATh Tpadbl MPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh NOHATUAMU: HATypaJIbHOE YHUCIIO, LIEJIOE€ YHUCIIO,
CTENEHb C LIETBIM I0Ka3aTeNIeM, KOPEHb HATypaJIbHOM CTENEHU, CTENECHb
C palMOHAIbHBIM  IOKa3aTeJeM, CTeNeHb C  JeHCTBUTEIbHBIM
nokaszareiaeM, Jorapugm umucia, CHHYC, KOCHMHYC M  TaHI€HC
IPOM3BOJIBHOIO YHCJIA, OCTATOK 10 MOAYJIO, PALMOHAIBHOE YHUCIIO,
UppallMOHATIBHOE  YHUCIO,  MHOXECTBA  HATypalbHBIX,  LEJBIX,
palMoOHaNbHbIX, JCHCTBUTENBHBIX YHUCET; YMEHHE HCIOIb30BaTh
NPU3HAKU JIEIMMOCTH, HaUMEHbIIUI OOIIMI AeauTenb U HauMeHbIIee
o01iee kpaTHOE, aropuT™ EBKINa npy penieHnu 3a1ad; 3HaKOMCTBO C
pasIMYHBIMM ~ NO3MLMOHHBIMM  CHUCTEMaMHM  CUMCJIEHHS; yMEHHE
BBINOJIHATh BBIYUCICHHE 3HAYCHUH U NPeoOpa3oBaHUs BBIPAKEHHUN CO
CTeNEHsIMH U JorapudpmMamu, npeoOpa3zoBaHHUs IPOOHO-PALMOHANIBHBIX

BBIDQ)KCHUM; YMEHUE ONEPUPOBATH IMOHATHAMH: IOCIIEI0BATEIBHOCTD,



apudmeTHuecKas MporpeccHsi, r’eOMETprUIecKas porpeccus, 0ECKOHEUHO
yObIBaroIasi  reOMETpUYEeCKass  IPOTPECcCHs; YMEHHE  3a/1aBaTh
MOCIIEI0BATEIHPHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX (HhOpPMYIT;
YMEHHUE ONEepUpPOBATh MOHATUSAMHU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbBIE
KOMIUICKCHBIE YUCIIa, MOJIYJIb U apTyMEHT KOMIUIEKCHOTO 4Hcia, popma
3aMMCH KOMIUIEKCHBIX YHcelN (TeoMeTpruyeckasi, TPUrOHOMETpUYEeCKast 1
anreOpandeckas); YMETh MPOU3BOANTH apUPMETHUECKHE IEHCTBUS C
KOMIUIEKCHBIMA ~ YUCJIAMHU; TPHUBOJUTH TMPUMEPHI  HUCIIOJIb30BAHMS
KOMILJIEKCHBIX YHUCEN; ONEPUPOBATh MOHATHSAMU: MaTpuua 2x2 u 3x3,

OIIPEACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh MOHATHAMU: palMOHAIbHBIC, WPPALMOHAIBHEIE,
NOKa3aTebHbIe, CTENEHHbIE, JIorapu(MUYeCKue, TPUTOHOMETPUYECKHE
YpaBHEHHS U HEpPaBEHCTBA, HX CHUCTEMbl; YyMEHHE OIEpPUpPOBaATh
HOHATHAMM: TOXKAECTBO, TOXJAECTBEHHOE NMpeoOpa3oBaHME, YpaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YPAaBHEHUW M HEPABEHCTB, PaBHOCUJIBHOCTH
YpaBHEHUI, HEPAaBEHCTB M CUCTEM; YMEHHE pEllaTh YypaBHEHUS,
HEPaBEHCTBA M CHUCTEMBI C IIOMOIIBIO PaA3JIMYHBIX NPUEMOB; PEIIATH
YPaBHEHHUs, HEPABEHCTBA U CHCTEMBI C IapaMETPOM; IPUMEHSITH
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MaTeMaTUYECKUX

3a/lad ¥ 3aaa4 U3 pasINdIHbIX obnacrei HAaYKHU U peaﬂBHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATUSAMHU: (QYHKIHS, YETHOCTh (YHKIIHH,
NEPUOANIHOCTD q)YHKHI/H/I, OIrpaHUYCHHOCTD Q)yHKHI/II/I, MOHOTOHHOCTH
byHKIUH, SKCTpeMyM (DyHKIIMU, HAanOOJIbIlIee ¥ HAUMEHBIIEe 3HAYCHUS
(GyHKIMU Ha IPOMEXKYTKE, HEMIpephIBHAS (DYHKIINS, aCHMIITOTHI rpaduka
(GyHKIWY, TIepBast U BTOpasi MPOU3BOIHAS (PYHKIIUH, TCOMETPHUUCCKUHN H
(GU3MYEeCKUN CMBICT TIPOW3BOJHOM, IepBOOOpa3Has, ONpeaeIEHHBIN
WHTETpall; YMEHHE HAXOIUTh ACUMMTOTHI rpaduka (QyHKIHH, YMEHHE
BBIYUCIIATH IMPONU3BOAHEBIC CYMMBEI, IMPOU3BCACHUA, HJaCTHOTI'O u
KOMITO3UIIUK (DYHKIUI, HAXOIUTh YpaBHEHUE KacaTeIbHOW K TpaduKy
(GyHKUIMU; YMEHHE HaXOIUTh MPOU3BOJIHBIC AJIEMEHTAPHBIX (YHKIUM;
YMEHHE HCIONb30BaTh MPOW3BOAHYIO JUISl HCCIeIOBaHUS (DYHKIUH,
HaXOAWTh HaWOOJbIIME U HAaUMEHBIIME 3HAueHUs (QYHKUUN; CTPOUTH
rpadMKd MHOTOYICHOB C UCIIOJIb30BAHUEM allapara MaTeMaTHYECKOTO
aHajin3a; MNPUMCHATHL MNPOU3SBOJHYIO I HAXOXKACHHUA HaAWJIYydIICTO
pelieHnsT B MPHUKIAAHBIX, B TOM YHCIE COIUAIBHO-)KOHOMHUYECKUX U

(I)I/IBI/I‘ICCI(I/IX 3agadax; HaXOOUTh IJIOIaanu U 00BEMBI (I)I/Il“yp C IIOMOIIIBIO



HHTCIrpaa;, MPUBOJAUTH NPUMEPLI MATCMATHYCCKOI0O MOACIIMPOBAHUA C

noMouibio AudpepeHnanbHbIX ypaBHEHUN

YMeHue omnepupoBaTh MNOHATHSIMH: Tpaduk QyHKIMHM, OOpaTHas
byHKIMsA, KOMMO3uIMsA (YHKIHUN, JTUHEWHas (QYHKIUS, KBaJpaTUIHAS
byHKIMS, paioHagbHas byHKIMSA, CTEeTIeHHAs byHKIHS,
TPUTOHOMETpUYECKHE (YHKLIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKIMM, TIOKa3zaTelbHass U Jorapudmuueckas (QyHKIUW; YMEHHE
CTpOUTH TpaUKM U3yYEHHBIX (YHKLHUH, BBIIOIHATH NMPEoOpa3oBaHU
rpaduKoB PYHKIUH, HCIIOIB30BATh TPadUKHU IS U3yUSHHS MTPOIIECCOB U
3aBHCUMOCTEH, MPU PELICHUU 3a/1a4 U3 JPYTruX Y4eOHBIX MPEIMETOB U
3aJa4 U3 peanbHOMN JKU3HU; BhIpaxarbh (OpMyJIaMU 3aBUCUMOCTH MEX]Y
BEJIMYMHAMU; UCIIOIB30BATh CBOMCTBA M rpaduKu (DYHKIIMHA 715 peleHUus
yYpaBHEHHIA, HEPABEHCTB M 3aJady C IapamMeTpaMu; H300pakaTh Ha
KOOPJMHATHOM MJIOCKOCTU MHOXECTBA PEIICHUN YypaBHEHUI, HEPABEHCTB

U UX CUCTEM

VYMeHne pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4YHCIIE Ha
HPOIIEHTHI, 10JIM U YacTH, HA JIBUWXKEHHUE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 331a4d U3 00JIaCTH yNpPaBIEHUS JIUYHBIMU U CEMEUHBIMU
(¢uHaHCAMM); COCTABJIATh BBIPAXKEHUS, YPaBHEHUs, HEpaBEHCTBA M UX
CHUCTEMBI IO YCJIIOBHMIO 3aJa4H, MCCIIEOBAThb IIOJIYYCHHOE pEUICHUE U
OLIGHUBATh MPAaBJIONONO0OHOCTh PE3yNbTaTOB; YMEHHE MOJCIUPOBATH
peanbHbIE CHTyallud Ha S3bIKE MAaTEMAaTUKH; COCTABISATH BBIPAXKECHUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBl [0 YCIOBHUIO 3aJauH,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BaHUEM ammapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBINA PE3yIbTAT

YMeHue onepupoBaTh HOHATHIMHU: cpeiHee apudMeTHIecKoe, MeIraHa,
HanOoJIbIIIee U HANMEHbIIIEE 3HAYCHNUS, pa3Max, JUCIIEPCHs, CTAaHIapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; YMEHUE M3BJIEKATh, HHTEPIPETUPOBATH
UH(OPMALIUIO, IPEJICTABICHHYIO B TAOIMIIaX, HA HarpaMMmax, rpadukax,
OTpPaXKAIOLIYIO CBOICTBA peabHBIX MPOIECCOB U SIBICHUH; IPEICTABIAThH
uHGOpMAlLMI0O C TOMOUIbIO Tabnull M JuarpaMM; HUCCIEIOBaTh
CTaTUCTHYECKHE JIaHHBbIC, B TOM YHUCJIE C NMPUMEHEHHEM IpapuuecKux
METO/IOB U JIEKTPOHHBIX CPEJICTB; TpaUUECKH UCCIIET0BATH COBMECTHBIE
HAaOJNIOJCHUSI C TIOMOIIBIO JAWAarpaMM pacceMBaHUs U JIMHEHHOH

perpeccun



YMeHue onepupoBarTh IOHATHAMM: CIIY4alHBIM ONBIT M CIydalHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIATDH
BEPOSITHOCTh C HCIIOJNIb30BaHUEM TIpadUuecKUX METOJOB; MPHUMEHSThH
bopMysbl CIOXKEHUS U YMHOXKEHHS BEPOSTHOCTEH, (POpMyIy IMOJIHOM
BEPOSATHOCTH, (hopMmyiy bepHymnu, komOMHATOPHBIE (PaKTHI M POPMYIIBI;
OLICHUBAaTh BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE ONEepUpOBaTh
NOHATUAMM: CllydaliHas BeEJIWYMHA, pACHpPEICIICHUE BEPOSTHOCTEM,
MaTeMaTHYeCKOe OXHUJaHWE, IUCIEPCHUs] U CTaHIapTHOE OTKIOHEHHE
CIlyuallHOM BEJIMYMHBI, (YHKIMM pACHpelesieHUusT U  IUIOTHOCTH
PaBHOMEPHOIr0, IOKa3aTeIbHOIO W HOPMAJIBHOIO pPACIpEAcICHU;
YMEHHME HCIIOJIb30BATh CBOMCTBA M3YUEHHBIX paclpeneiaeHu i
peleHus 3a7ay; 3HAKOMCTBO C IOHATUSAMM: 3aKOH OOJBIIMX YHUCEl,
METOABl BBIOOPOYHBIX MCCIEJOBAHUHN; yYMEHHE NPUBOIUTH HPUMEPHI
MPOSIBJICHUS] 3aKOHA OONBIINX YHMCENT B IMPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHUE ONIEPUPOBATh MOHATUSAMU: COUETaHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWH, YHUCJIO TIEPECTaHOBOK, OMHOM HplOTOHA; ymeHuHe
IPUMEHATh KOMOMHATOPHBIE (DAKThI U PACCYKICHUS JJIS pEIICHUs 3a/1a4;
OLICHUBATh BEPOSITHOCTH  peabHBIX COOBITHIA; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETHUPOBATDH HOJIy‘lGHHLIfI pe3yiibTaTt

YMeHue omnepupoBaTh IOHATUSAMM: TOUYKA, IpsMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JydY, BEJIWYMHA YyIJa, IUIOCKUH yroi,
JBYI'PAHHBIA yroJI, TPEXTPAHHBIM YroJ, CKpELIMBAIOIIKAECS MpsAMBbIE,
MapaJUIEIbHOCTh U MEPHEHAUKYISPHOCTD MPSMBIX U IJIOCKOCTEH, yroi
MEXIY NPSAMBIMHU, YIOJI MEXAY IPSAMON M IUIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSIMBIMU, PACCTOSIHUE MEKY TUIOCKOCTSMH; YMEHHUE UCIIOJIb30BaTh IIPU
pellIeHnH 3a7a4 U3y4eHHbIe (DaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHpPa; CTPOUTH
MaTE€MaTHYeCKUEe MOJEIH C IIOMOLIBI0 T€OMETPUYECKUX IOHATUNA U

BCIIMYHH, p€IIaTh CBA3aHHBIC C HUMU ITPAKTHYCCKUC 3ala4n

10

YMeHue onepupoBaTh MOHATHUSAMU: IUIOLIAIb QUTYpBl, 00BEM (QUTYDHI,
MHOTOTPaHHHK, TIPABWIIBHBI MHOTOTPAHHUK, CEYEHWE MHOTOTpaHHHKA,
KyO, mapajenenunen, HOpusMa, OUpampaa, (Gurypa U IMOBEPXHOCTb
BpaIIEeHNs, WINHIP, KOHYC, map, cdepa, miomanb chepsl, IUIomans
HNOBEPXHOCTH MHUPaMH[bI, NPU3MBI, KOHyca, IWIMHIpa, 00BbEM Kyoa,

MNpAMOYTOJIBHOI'O MapauiCjyicnuIcia, nupaMuabl, MPU3MbI, HWIWHIPA,



KOHYyCa, IIapa, pa3BEPTKAa NOBEPXHOCTH, CEUYCHUs KOHYCAa U IWIMHJPA,
[apajuleJibHble OCH WM OCHOBAHMIO, CEYCHHME Ilapa, IUIOCKOCTD,
Kacaromasicsi chepbl, IUIUHIPA, KOHYCa; YMEHHE CTPOUTH CEuCHHE
MHOT'OTpaHHMKA, N300pa’kaTh MHOTOTPAHHUKH, (PUTYpBl U MIOBEPXHOCTH
BpALICHUS, UX CEYEHUs, B TOM YHCJIE C TIOMOIIBIO dJIEKTPOHHBIX CPENICTB;
YMEHHUE MPUMEHATh CBOICTBA T€OMETPUUYECKUX (PUTYp, CAMOCTOSATEIBHO
(dbopMyIMpOBaTH ONpEAETICHUs U3y4aeMbIX (Uryp, BBIIBUTATh TUIIOTE3bI
O CBOMCTBax M NpU3HAKaX reOMEeTpUYecKuX (puryp, o00OCHOBBIBATH WM
OlpoBepraTh MX; yMEHHE MPOBOAMUTH Kiaccudukauuoo ¢Guryp 1o
pasIMYHBIM IPU3HAKAM, BBINOJHATH HEOOXOAMMBIE JONOJHUTEIbHbIE

HOCTPOCHHUS

11

12

13

YMeHue onepupoBaTh IMOHATUSMHU: JIBUKEHHE B IPOCTPAHCTBE,
napaieNbHBIA MMEPEHOC, CHMMETPHUS Ha TUIOCKOCTH W B TPOCTPAHCTBE,
HOBOPOT, MpeoOpa3oBaHUe NOAOOMs, NOAOOHbIE (GUIYpBI, yMEHHUE
pacno3HaBaTh paBHBIE U MOJOOHBIE (UTYpHI, B TOM YHCIE B MPHUPOJE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BAaTh I'€OMETPHUUECKUE OTHOLICHHS
IPY PeIICHUH 33/1a4; HAXOAUTh T€OMETPUUECKHE BETMYMHBI (JIHHA, YTOJl,
IUI0ILAAb, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX YU€OHBIX IPEIMETOB U
U3 peaJlbHOW >KW3HM; yMEHHE BBIUMCIATH T€OMETPUYECCKHE BEIWYHHEI
(umHA, yrom, miomiaab, 00BEM, IUIOMIaAb MOBEPXHOCTH), HCIIONB3YS
U3y4deHHbIE (POPMYIBI M METONBI, B TOM YHCIIE: IUIONIAb MOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IIUIMHApA, IIomaas cepbl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO TTApaJIeTenuIe;a, THPaAMHIbI, TPH3MBL, IMITHHIPA,

KOHYCa, I1apa; YMCHHUEC HAXOANUTb OTHOLICHNC 00BEMOB HO,Z[O6HBIX (1)I/Il“yp

YMeHne onepupoBaTh NOHATUSMU: MPSIMOYTOJIbHAsS CHCTEMa KOOpIMHAT,
BEKTOpP, KOOPAMHATHI TOYKH, KOOPJIHWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEIEHNE BEKTOpa Ha YHCIO, Pa3loXKeHHe BEKTopa Mo 0Oasucy,
CKaJISIpHOE MPOU3BEJCHHE, BEKTOPHOE IPOMU3BEACHHUE, Yrojl MEXIY
BEKTOPAMHM; YMEHHE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METO/
JUISL pElICHHWsS TEeOMETPUYECKHX 3alad M 3a7ad JPYruX y4eOHBIX

MPEAMETOB

YMeHue BBI6I/IpaTL HOI[XOI[SIH_[I/II‘/’I MCTOA IJIst pPCIICHUA 3aldda4Hu,
IMOHMMAHUE 3HAYUMOCTH MATCMATHKUW B HU3YYCHHU IMPUPOAHBIX U
06H_ICCTB€HHBIX npoueccoB H HBHCHHﬁ; YMCHHEC  pacCIlO3HABATDH

MMPOSABJICHUC 3aKOHOB MAaTCMATUKHU B HUCKYCCTBC, YMCHHC IIPUBOAUTH



IIPpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM POCCHHCKOM W  MHPOBOH

MaTeMaTH4IeCKOM HaYKH




INEPEYEHD 2JIEMEHTOB COAEPXAHUS, ITIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COAEePKAHMS

Yucia ¥ BEIYHCIIEHUSA

HaTypaJIBHBIC H LCJIbIC YHCIIA. HpI/ISHaKI/I JACIINMOCTH L CIIBIX YUCCII

Panmonaneheie umcna. OOBIKHOBEHHBIE U JECATHYHBIE JPOOH, TPOIICHTHI,

b2 OeCKOHEUHbIE TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KopeHb HaTypaJIbHOW cTeneHu. JeicTBus ¢ apudMeTHuecKumMu
' KOPHSIMU HATypaJbHON CTETIEHU
14 Crenenp ¢ wnensiM mnokaszareneM. CTeneHb € palMOHAIbHBIM I10KA3aTEJIEM.
' CBoiicTBa cTENEHU
L5 CuHyC, KOCHMHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapudm yucna. /lecaruunbie 1 HaTypaabHBIEC JTOTAPU(MBI
JleiicTBuTenbHble uncia. ApudMeTHYecKHe omepanuu ¢ JACWCTBUTEIbHBIMU
1.7 gucinamu. [lpuOnuxEHHBIE BBIUUCICHUSA, TpaBUJa OKPYTJICHUS, TPHUKUIKA H
OLIEHKA pe3yJIbTaTa BbIYUCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KommiekcHsle uncna
2 VpaBHEHHUS U HEPABEHCTBA
2.1 Lenble u 1poOHO-paIIIOHANIbHBIE YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
23 TpuronomeTpudeckue ypaBHEHH
24 [TokazarenpHbIe U TOTapU(PMUIECKIE YPABHEHHUS
2.5 [enbie 1 1poOHO-paIMOHATILHBIC HEPABEHCTBA
2.6 HppanmoHanbHble HEPABEHCTBA
2.7 [Toka3zarenbHbIE U TOTapH(PMHUUIECKIEC HEPABEHCTBA
2.8 TpuronomeTpruyeckre HEPaBEHCTBA
2.9 Cucrembl ¥ COBOKYITHOCTH YPaBHEHUN 1 HEPABEHCTB
2.10 YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C apaMeTpaMu
2.11 Matpuiia cuCTeEMbI JIMHEWHBIX ypaBHEHUN. OnpeaennTenb MaTpHULIbl
3 OyHKIMH U TpaduKu



Oyuknwms, crnocoOwl 3amanus Gpyaknuu. ['paduk Gynkmmu. BzaumHo obpaTHBIC

> ¢bynakun. YétHele u Heu€THBIE QyHKIMH. [leproanueckue GyHKINN
OOnactp ompeneneHus: U MHOXECTBO 3HaueHW ¢yHknuu. Hymm ¢yHkuum.
39 [IpomexxyTkn  3HaKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLIHH.
' MakcumyMbl 1 MUHUMYMbl (QyHKuuu. HambGonbliee W HauMeHblee 3HAUYEHUE
(GYHKIMK Ha TPOMEKYTKE
313 CrenenHas GyHKIMSI C HATypaJIbHBIM M II€JIBIM TIOKaszareneMm. EE cBoiicTBa u
' rpacduk. CBoiicTBa U rpauK KOpHS n-O CTENEHU
34 Tpuronomerpudeckne GyHKINHN, UX CBOHCTBA U TPaQUKH
3.5 [TokazarenbHas u norapudmMudeckas QyHKIMU, X CBOMCTBA U TPaPUKH
16 Touku paspbiBa. AcumnroTsl rpaduxoB ¢yHkuuid. CpoiicTBa (QyHKUIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 33AaHUS TIOCIIEI0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpuueckas nporpeccu. @opmyia CI0KHBIX POLEHTOB
4 Hauana MmaTemMaTH4eckoro aHanmsa
4.1 [IpousBonnas Gpynkuuu. [Ipon3BoaHbie 31eMeHTapHBIX (YHKIUN
[IpumeHeHre NPOM3BOAHOM K HCCIENOBAaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxxieHne HauOoublero 1 HAaMMEHbBIIET0 3HaYeHUs (PYHKIMU Ha
OTpe3Ke
43 [TepBooOpa3nas. UuTerpan
5 MHOXkeCTBa U JIOTUKA
5.1 MHoXxecTBO, onepanun HaJl MHOKecTBaMu. Jlnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Kombunaropuka
7 I'eomertpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsimMble ¥ IIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEpXHOCTH BpalleHUS
7.5 Koopaunnatsl u BEKTOpbI



YYEBHO-METOINYECKOE OBECIIEYEHHE
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MaremaTuka: aredpa U Hadajga MaTEeMaTHYECKOTO aHAJIN3a, TEOMETPHS.
AnreOpa u Hadasia MaTemMaTuyeckoro ananusa, 10-11 kmaccesl/ Anmumos 11LA.,
Komnsrun F0.M., TkaueBa M.B. u npyrue, AkiiioHepHO€E 00IIECTBO
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METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA
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H. E. ®énoposoii u ap. 10-11 kmaccsl. ABtopel: H. E. ®énoposa. M. B. Tkauéra.
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