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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
qucuuIUiMH. B pamkax maHHOro ydeOHOro kypca oOydaroniuecs OBJIaJEeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyiupyeT cBoOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON YKU3HHU,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsS U B
MIOBCEIHEBHOM kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpPETH3aluio, a0CTparupoBaHWE U AaHAIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa m Hayaja MaTeMaTH4YE€CKOIO
aHanM3a» 00ydYaroIIuecs MOTy4YaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYueOHbIll Kypc 001aJaeT 3HAYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIUAIOM,
KOTOPBI peanu3yeTcss Kak uepe3 Y4eOHbI Marepwal, CIIOCOOCTBYIOIINN
(GbOopMHpPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MpOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe wmetoauku oOydeHus anredpe M HayalaM MaTeMaTH4YeCKOro
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJICJIECHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIIMN U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havama
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATEIbHO-METOANYECKHE JIMHUM HW3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETNIEHHO HACHIIasiCh HOBBIMH TEMaMU W paszjaenamu. JaHHBIHA
y4eOHBIH KypC SIBJISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJIEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX AMCLUMIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BATENbHO (popMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYl0 MOJEIb pEeabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOTO Kypca, s
peIlIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKON 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopepxxarenpHo-MeTOIMYecKass JUHUS «YKcia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YHcia, YMEHHUE JeNaTh HPUKHUIKY, BBIIOJIHITH MNPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BBIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICUCHUE KOPHS HATYPaTbHOW CTETIEHH HA MHOMKECTBE KOMIIJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELIEHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJIEH pEeaNbHOTO MHUpA, IIUPOKO HCIOJIB3YIOTCS 000OIIeHHE U
KOHKPETH3aIHS.

Jluaust «YpaBHEHHMSI M HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHuUs, MOCKOJIBKY B KaXJOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbrate oOydarmuecs OBIAAEBAIOT PA3IUYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIeIOBaHNH (HYHKIIUH ¢ TIOMOIIBIO MPOU3BOJHOM, TIPHU PEUICHUH MPHUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKUIUU.
Jannast copepkarenbHas TUHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UppaIMOHANIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3zydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyiaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI JUISl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKa HAYKH.

CopnepkarenbHo-MeToauYecKass JUHUA «DyHKIMM W TpaduKU» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHoun,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIMIA, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHUMAaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaepKaTeIbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznu4HOil ¢dopme: aHATUTHYECKOM, rpaduueckoil U cioBecHo. Ero mzyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

ConepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXKHBIX (PYHKIMH, OMPEAeNsaTh WX HauOOJbIIME W HaUMEHbIIINE
3HAUEHUA, BBIYUCIATH MUIOMAAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TIpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTBbHO-JIOTHYECKOTO |
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HABaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKEe U UcKyccTBe. OOyuaromiuecss y3HAIOT O



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

CopepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTuku. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMAaTUKU
U TIpe[iaraloT Hambosiee YHUBEPCAIbHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEJICIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peaJbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMHd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MPOrpaMMbl, TIOCKOJIBKY BECh MaTepHal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJIsl PelleHUs NPUKIaIHbIX 3axad. llpu
pellIeHUH  peajbHBbIX  MPAKTUYECKUX  337ady  oOyyaroluecss  pa3BUBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAAHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3YUEeHHsI BCeX TeM yueOHOro Kypca «Anredpa u Hayana
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
ananu3a B 10 kimacce orBoautcs 136 yacoB (4 yaca B HEJICIIO).



COILEPKAHUE OBYUYEHUASA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

Paunonanpubpie uyncia. OOBIKHOBEHHBbIE W JECATUYHBIE JPOOH, MPOIEHTHI,
OeckoHeUHble Tepuoauyeckue npodu. IlpumeHeHue ApoOel W MPOIEHTOB s
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHBIX OTPACIEH 3HAHUN U PEATIbHOW )KU3HMU.

JlelicTBuTENbHBIE 4HWCIA. PalvoHanbHBIE W UPPAUUOHAIBHBIE  YHCIIA.
ApudmMernueckre — omepaluu ¢ JEHCTBUTENBHBIMM  uyuciaMd.  MoJyib
JNEUCTBUTEIHLHOTO 4YMcia M ero cBoiicTBa. [IpuOmk€HHbIE BBIUMCICHUS, TPaBUIIA
OKPYIJICHUS, IPUKHUIKA U OLIEHKA PE3YJIbTaTa BHIYACICHUMN.

Crenenp ¢ ueneiM mnokaszarenemM. buHoMm Herorona. Hcnonbs3oBanue
MOAXOAIIeH POpMbI 3aMUCH JEUCTBUTEIBHBIX YMCEN JJISl PEIICHUS MPAKTUYECKUX
3a71a4 U IIPEIACTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

Crenenp ¢ panuMoOHaJbHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm umcna. CoiictBa sorapudma. JlecsTUuHble W HATypajbHBIC
Jorapu@Msl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC 4YHCIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCHHYC M apKTaHT'€HC YHUCJIOBOTO apryMEHTAa.

YpaBHeHMs U HEPABEHCTBA

ToxmecTBa U TOXKACCTBEHHBIE TMPEeOOpa3oBaHUsl. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YypaBHEHHs] M YpaBHEHUsA-CIEACTBUS. HepaBeHCTBO,
pEIICHUE HEPABEHCTRA.

OcCHOBHBIE METOJBI PEIHICHUs IEIbIX U APOOHO-pAlMOHATIBHBIX YPAaBHEHUM U
HEPABECHCTB. MHOTOYJIEHBI OT OJHOW TN€peMEHHOW. JlelieHne MHOroudjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousiens! ¢ nenbiMu KodhGUimeHTamu.
Teopema Buera.

[TpeobpazoBanus YUCIOBBIX BBIPAXKEHUM, COAEPIKAIINX CTETICHU U KOPHHU.

HNppaumnonaneubie ypaBHeHUA. OCHOBHBIE METOJbI PEIICHUS UPPALUOHAIBHBIX

YpaBHEHUM.

[Toxa3zarenpHble ypaBHEHUs. OCHOBHBIE METOJbI PEIICHUS ITOKA3aTEIbHBIX
YpaBHEHUN.

IIpeoOpa3oBaHne BbIpaXEHUM, COAEPIKALUX JIOTapU(PMBI.

Jlorapupmuueckue YpaBHEHUS. OcHOBHBIE METO/IbI pEILICHMUS

norapu(MUIECKUX YpaBHEHUH.



OcHoOBHBIE TPUTOHOMETPUYECKUE (hOpMYIIBL. [IpeobpaszoBanue
TPUTOHOMETPHUUYECKUX BBIPAKEHUN. PellleHre TpUroHOMETPpUYECKUX YPaBHEHU M.

Pemienne cucrem JMHENMHBIX ypaBHEHUW. Marpuia CHUCTEMBbl JIMHEWMHBIX
ypaBHeHH. OnpenennTeslb MAaTPUILIbl 2X2, €r0 TEOMETPUUECKHUI CMBICII U CBOWCTBA,
BBIYMCIICHHE €r0 3HAYEHHMs, MPUMEHEHUE ONPEACHUTENS ISl PEUIEHUS CUCTEMBI
JIMHEMHBIX ypaBHEHUW. PemieHne NPUKIAAHBIX 3aJad C IOMOIIBIO CUCTEMBI
JMHEWHBIX ypaBHeHHU. McciienoBanne noCTpOCHHOW MOJEIN C IMOMOIIBI0 MaTpUIl U
OIPEICTUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEH pealbHOM CUTyallud C ITOMOIIbIO
YpPaBHEHUN U HEpPaBeHCTB. l[IprMeHeHME ypaBHEHMU M HEPABEHCTB K PELICHHIO
MaTeMaTUYECKHX 3a/1a4 U 3a7a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U PEAIbHOW KU3HH.

DOyHKUUM U TpaduKku

OyHKIuMsA, crnocodbl 3amanus (QyHKIuH. B3aumMHO oOpaTHbIE (QYHKIIUU.
Komnosumus  dynkuuid. [padux  dyskuuu. DnemeHTapHble TpeoOpa3zoBaHUs
rpa@uKoB (QyHKIHIA.

OO6mnacth omnpeneneHus: U MHOXKECTBO 3HaueHU (yHkuuu. Hymu ¢yHKuuu.
[TpoMexyTku 3HaKonocTtossHCTBA. UéTHble W Heu€THble (QyHKUMU. [lepuoanueckue
¢byakuuu. [IpoMexKyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MHHUMYMBbI
dbynkiuu. Hanbosnbiee 1 HauMeHblliee 3HaueHUsl QyHKIIMU Ha TPOMEXKYTKE.

Jlunelinasi, KBajpaTu4yHas M JpOOHO-TMHEWHAs (QYHKIUU. DJIEMEHTApHOE
UCCJIEI0BAHKE U MMOCTPOCHHUE UX TPa(UKOB.

CrenenHast QpyHKIUs C HaTypaJdbHBIM U LIETBIM TMoka3ateiaem. EE cBoiicTBa u
rpaduk. CoiicTBa u rpaduk KOpHS N-O cTeneHu Kak PyHKIIMU 0OpaTHOM CTETEHH C
HaTypaJbHbIM MOKa3aTeJeM.

[lokazaTenbHass u Jorapupmuueckass (yHKUHUH, UX CBOMCTBA M TrpaduKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuroHomerpuyeckass OKPYXHOCTb, ONPEAEICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUNA YUCIIOBOTO apTyMEHTA.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B peaJbHBIX Mpoleccax u siBneHusx. ['paduxu
pEAIbHBIX 3aBUCUMOCTEMN.

Hauajna MaTeMaTH4eCKOro aHAJIN3a

ITocnemoBaTeIbHOCTH, CIHOCOOBI 3aJaHUs  IIOCJIENOBaTeIBHOCTEH. MeTox
MaTEeMaTUYeCKOM MHAYKIHH. MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIIEIOBATEIHHOCTH.
Hcropusi BO3HMKHOBEHHMS MAaTEMaTHYECKOTO aHaju3a Kak aHajiu3a OeCKOHEYHO
MaJbIX.

ApudmeTrnueckas M reomMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reoMerpuueckas mnporpeccusi. Cymma OeCKOHEUHO YOBIBAIOILIEH TeOMEeTpUYEeCcKOn
nporpeccud. JINHEHHBIM U DKCIOHEHIUAIBHBIA pocT. Yucino e. Popmyna CII0OKHBIX



MpoueHTOB. Mcnosb30BaHWE MOPOTPECCMH Ui PELICHMs] pEalbHBIX  3a7a4
IIPUKJIATHOTO XapaKTepa.

HemnpepoiBHble (QyHKIIMM M UX cBoilcTBa. Touku paspbiBa. ACHUMIITOTHI
rpagukoB (Qynkimii. CBolcTBa (QYHKIMN HENPEpHIBHBIX Ha oOTpe3ke. Meton
VHTEPBAJIOB [UJII PELICHUS HEPaBEHCTB. lIpuMeHEHHE CBOMCTB HENPEPBIBHBIX
(GYHKIHI 715 pereHus 3a1a4.

[lepBast u BTOpast mpousBojHble (pyHKUIMU. OmpeneneHue, rTeOMETPUIECKUN U
(bu3rUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K rpaduky QyHKIIUH.

[IpousBoaHbie neMeHTapHbIX (GyHKIMHA. [Tpou3BoaHAS CyMMBI, IPOU3BEICHNUS,
YaCTHOT'O U KOMIO3ULINK (hYHKIIUH.

MHoxecTBa M JIOTUKA

MHOXeCTBO, ONEpaluyd HaJ MHOXECTBAMM M HX CBOWCTBa. JlMarpammsl
Oiinepa—Benna. [IpuMeHeHnE TEOPETUKO-MHOXKECTBEHHOTO armapara Jijisi ONUCaHU
pealbHBIX TMPOIIECCOB M SIBICHUW, MPU PEHICHUH 3a]ad U3 JPYTrUX Y4eOHBIX
IIPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTEeMaTHYECKOTO OOBEKTa, CIIEJICTBUE,
JI0KA3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHUSL.

IVIAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA  YUEBHOI'O KYPCA
«AJII'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBII YPOBEHb) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMHK OOYYAIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCHUUCKOTO OOIECTBA, MPEICTABICHUE O MAaTEMaTHYECKUX
OCHOBax (YHKIIMOHMPOBAHHUS  PA3IUYHBIX  CTPYKTYp, SBICHHH, MPOILEIYP
IrPpaXIaHCKOT0 001IecTBa (BBIOOPHI, OMPOCKHI U APYroe), YMEHHE B3auUMOJICHCTBOBATH
C COIIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (YHKIUSIMU U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOW T'PAKIAHCKOW HICHTUYHOCTH, YBAKCHHS K
MPOUIJIOMY WM HACTOSIIEMY POCCHMCKOM MAaTEMATHUKH, LIEHHOCTHOE OTHOILICHHUE K
JOCTUKECHUSAM POCCUUCKUX MATEMAaTUKOB M POCCUMCKOW MAaTEMaTUYECKOM IIKOJIBI,
UCIIOb30BaHUE JTUX JOCTHXKEHUM B JPYyrux HayKax, TEXHOJOTHusIX, cdepax
SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:



OCO3HaHHE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja, CPOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO MOBEACHHS, CBS3AHHOIO C MPAaKTUYECKUM
NPUMEHEHUEM JIOCTMKEHHUN HAYKH U JEATEIIBHOCTHIO YUYEHOIO, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAass SCTETUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3a]1a4, PEIICHHUI, pacCyKJACHHUI, BOCOPUUMYHUBOCTh K
MaTeMaTUYECKUM aclieKTaM pa3JInYHbIX BUIOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(hOpPMUPOBAHHOCTh YMEHUS MPUMEHATH MaTeMaTUYECKUE 3HAHUSI B HHTEpecax
3I0pOBOrO M Oe30macHoro obpasza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBBIO (3I0pOBOE MHUTAaHHE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATUH W OT/AbIXA,
perynspHas (u3nueckass aKTUBHOCTb), (PU3MUECKOE COBEPUICHCTBOBAHUE IIPU
3aHATUAX CIIOPTUBHO-030POBUTENIBHON JEATENBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYZly, OCO3HaHUE LIEHHOCTH TPYAOIIO0US, UHTEPEC K PA3TUUHBIM
chpepam 1po(heCcCUOHATBHOW JEATEIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOM u eé
OPUTIOKEHUSIMH, YMEHHUE COBEpILIATh OCO3HAHHBIA BbIOOp Oynyiiedl mpodeccuun u
peann30BbIBaTh COOCTBEHHBIE YKU3HEHHBIE IUIaHbI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTUYeCKOMY 00pa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTSHKEHUHU BCEH KU3HH,
FOTOBHOCTh K AaKTUBHOMY Y4YacTHUIO B  PEIICHHM MPAKTUYECKUX  3a7ad
MaTEMaTUYECKON HAIPABICHHOCTH;

7) 3K0JIOTM4eCKOI0 BOCIIUTAHMSA

c()OPMUPOBAHHOCTh  JKOJOTUYECKOW  KYJIbTYpbl, IOHMMAaHHUE  BIUSHUSA
COLIMAIBHO-PKOHOMHYECKUX TPOLECCOB HAa COCTOSIHUE MPUPOJHON M COIMAIbHOU
Cpelibl, 0OCO3HaHKE TTI00aTbHOIO XapaKTepa 3KOJOTHYECKUX MPOo0sieM, OpUeHTalMsI Ha
NpPUMEHEHNE MaTeMaTUUYEeCKUX 3HAHUH Ui peleHus 3a/1a4d B 00J1aCTH OKpY Karolen
Cpenbl, IUIAHWPOBAaHUE IOCTYIIKOB M OLEHKM HMX BO3MOJKHBIX ITOCJIEICTBUM s
OKpYXarouen cpepl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTH ~MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKU U OOLIECTBEHHON NMPAKTHKH, TOHUMAHUE MAaTeMaTU4YeCKON
HayKu Kak c(epbl YEIOBEUECKOU NIEeATebHOCTH, 3TAlOB €€ Pa3BUTHUSI U 3HAUMMOCTHU
JUISL pa3BUTHSI LIMBWIM3AIMHU, OBJAJCHHE S3bIKOM MATEMAaTUKH W MaTeMaTH4eCKOU
KyJIbTYPOU KaK CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYILIECTBIIATH MPOEKTHYIO U
HCCIIEI0BATENBCKYIO IEITEIbHOCTD HHANBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI



Ilo3naBaTebHbIE YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA

ba3oBble Jornyeckue 1eicTBUA:

BBISIBIISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE NPHU3HAKM MaTEeMaTUYECKHX
00BEKTOB, MOHSATUM, OTHOIICHUN MEX]y MOHATUSIMH, (POPMYJIHPOBATH OMPEICICHUS
MOHSTUH, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiAacCU(UKAITUU, OCHOBAHMSI JIJIS
00001IIeHNs ¥ CPAaBHEHMSI, KPUTEPUHU TTPOBOIUMOTO aHAIHN3a;

BOCITPUHUMAT, dbopMmynupoBaTh W TPeoOpa3OBBIBATH  CYKICHHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, AMHUYHbIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBIISITh MaTeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUHS B
dakTax, DAHHBIX, HAOMIOACHUSX W YTBEPKICHUSX, MpeIyiaraTh KPUTCPUU IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUH;

JieNaTh BBIBOJBI C HCMOJb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIBHO JTOKa3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUN
(TpsiMBIE ¥ OT TIPOTHUBHOTO), BHICTPAWBATh apTYMEHTAIIUIO, MMPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh Ccrmoco® pemieHuss ydeOHOM 3amayu  (CpaBHHBATh HECKOJIBKO
BapUAHTOB PEIICHHMs, BEIOMpATh Hanbosee MOAXOMSIMINA C yUETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPUEB ).

Bba3oBble uccienoBarebckue 1eicTBUA:

HCITOJTh30BaTh BOMPOCH KaK MCCIENIOBATEILCKHA WHCTPYMEHT ITO3HAHMSI,
dbopMynupoBaTh  BOMIPOCHI, dbukcupylonme  MpOTUBOpPEUUE, npobiiemy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (HOPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO
MO3UIINI0, MHCHHE,

MIPOBOJIUTH CAMOCTOSITEIHFHO CIUTAHMPOBAHHBIN AKCIIEPUMEHT, UCCIEAOBAHHE TI0
YCTAaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHU4ecKoro OOBEKTa, SIBJICHHS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEeKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSATENbHO (OPMYIHPOBAaTH OOOOIIEHHS W BBIBOJBI IO pe3yjbTaTaMm
OpOBEAEHHOTO  HAOMIONCHUSA,  WCCIENOBaHHS,  OIEHUBAaTh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IIEHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKKe BBIJIBUTATh
MIPETOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISBIIATH JNePUIIUTE MH(POPMAIIMK, JTaHHBIX, HEOOXOMMMBIX JJII OTBETa Ha
BOTIPOC U IS PEIICHUS 3a1a9H;

BBIOWpATh WH(OPMAIUIO W3 WCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHGOPMAIINIO PA3TUIHBIX BUJIOB U (POpM
IIPE/ICTABIICHNUS,



CTPYKTYpUpOBaTh HHGOPMALMIO, TPEACTaBIATh €€ B pa3IMuYHbIX (opMmax,
WJUTIOCTPUPOBATH TpapuIeCcKH;

OLICHUBATh Ha/IEKHOCTh uHpopMaIuu o CaMOCTOSTEIIEHO
c(OpMyYITHPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe JelcTBUS

OO0menue:

BOCIIPHHUMATh M (DOPMYJIHUPOBATh CYXKIACHHUS B COOTBETCTBHHM C YCIOBUSMH U
IeJISIMU OOIIEHNS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PCHUS B YCTHBIX H
MMACBMEHHBIX ~ TEKCTaxX, JaBaTh TOSICHEHUS TI0 XOAYy pEIICHHWS  3aJadyd,
KOMMEHTHPOBATh TOJyYCHHBIN Pe3yJIbTaT;

B X0Jic OOCYXXIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOH TEMBI,
poOJieMbl, pelaeMoi 3a/1aud, BRICKa3bIBaTh UCH, HAIICJICHHBIC HA TIOMCK PEIICHHUS,
COTIOCTaBIIATh CBOM CYXKACHUS C CYXKICHHUSIMH JPYTUX YYAaCTHUKOB JHAJIOTA,
oOHapy)XKWBaTh pa3IW4YMe W CXOJCTBO TO3WIMH, B KOPPEKTHOH Qopme
(bopMyIHpPOBaTh Pa3HOTIIACHS, CBOH BO3PAKCHHUS;

NPEACTaBISATh PE3YyJbTAaThl PEIICHHUS 3aJlaud, IKCIIEPUMEHTA, HMCCIICIOBaHUS,
MIPOEKTa, CAaMOCTOATEIHLHO BHIOMpATh (opMaT BBICTYIUIGHHS C YYETOM 3amad
MIPE3CHTAINNA U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHBIE YHHBEPCAJIbHBbIE YUeOHbIE HeiiCTBHS

Camoopranusanus:

COCTaBJIATH IUUIaH, aITOPUTM PEIICHMS 3a/laud, BHIOMpPATH CIOCOO pPEIICHUs C
y4ETOM MMEIOIIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATH BAPHUAHTHI PEIICHUH C y4éTOM HOBOM MH(pOpPMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIA HHTEJICKT:

BJIQJIETh HABBIKAMHU MMO3HABATEJIbHOU pe(IEKCUU KaK OCO3HAHUSI COBEPIIIAEMBIX
NEeUCTBUI W MBICIUTEIBHBIX MPOIECCOB, MX PE3yJbTAaTOB, BJIAJECTh CIOCOOAMH
CaMOITPOBEPKH, CAMOKOHTPOJISI MPOIECCa U PE3YJIbTAaTa PEHICHUS MaTeMaTH4YECKON
3aJ1a4u;

NPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh NpPHU PEHICHUM 3aJ]1a4H,
BHOCUTHh KOPPEKTHUBBI B JIESITEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, JIAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3YJIbTATa 1IN U YCIOBUSAM, OOBSCHITH NMPUIHHBI
JOCTIKCHUSI WM HEJIOCTIKCHHSI Pe3yJIbTaTOB JESATEIHLHOCTH, HAXOJIUTH OIIHOKY,
JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

CoBMecTHAA AeATEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBHUAYaJbHOU
paboThI TIPU pPEIICHUH y4eOHBIX 3a7a4, TPUHUMATh 11e7Th COBMECTHOMN JIEATETLHOCTH,



IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM paboOThl, pacmnpenensTth BUAbl pPadoT,
JIOTOBapUBaThCSA, OOCYXKIaTh MPOLECC U pPe3yabTaT padoThl, 0000IIaTh MHEHUS
HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B TPYINIOBBIX ¢GopMmax padboThl (0O0CyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE HITYPMBD) U UHBIE), BBIIIOJIHATH CBOIO YaCTh pabOThl M KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTHMMH YJIC€HAMH KOMAaH]Ibl, OIIEHUBATh Ka4eCTBO CBOETO BKJIa/a B
o0t  TPOAYKT MO  KpUTEpHsiIM,  CPOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMMOJICHCTBHSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy o6ydenuss B 10 kJjacce oOyYarOnIuiics TMOJYYHUT CIEAYIOIIHE
MpPEJAMETHBIE PE3yJbTaThl MO OTACJIBHBIM TeMaM padoyell MporpaMMmbl Y4eOHOIO
Kypca «Anredpa 1 Hayajla MaTeMAaTUYECKOI0 aHaAIIU3a:

Yuciia v BbIYUCTICHUSA:

CBOOOZIHO ONEpUPOBATh MOHATHAMH: pPALMOHAIBHOE YMCIO0, OECKOHEYHas
MepuonyecKkasl  JapoOb, MPOUEHTHI, HPPALUOHAIBHOE  YHCIIO, MHOXECTBa
PAlMOHAIIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

IPUMEHSTH APOOH U MPOUEHTHI JIJISl PEIICHUS MPUKIIATHBIX 3a/1a4 U3 Pa3TuIHBIX
OTpacier 3HaHUU U PeajbHOU JKU3HU;

NPUMEHSTh NMPUOKEHHBIE BBIYUCIICHUS, TIPaBUIa OKPYTJICHUS, MPUKUIKY U
OILIEHKY PE3yJIbTaTa BBIUYNCIICHNN;

CBOOOJHO OMNEpUPOBATH MOHATHEM: CTENEHb C LEJIbIM IOKa3aTesieM,
UCIOJIb30BaTh MOAXOAAIIYI0 (OpMY 3alUCH JEUCTBUTEIBHBIX YUCEN Ul PEIICHUs
NPAKTUYECKUX 33/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJHO ONEpUPOBATh MOHATUEM: APUPMETUUYECKUH KOpPEHb HATypalbHOU
CTEIICHHY,;

CBOOOJIHO OIEPUPOBATH MOHATUEM: CTETIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CcBOOOZIHO OmNEpUpoBaTh MOHATHSAMH: Jorapudm dYucia, JIECATUYHBIE U
HaTypajbHbIE JIOTapU(MBI;

CBOOOJHO OMNEPUPOBATH MOHATUSIMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAaHI€HC
YUCJIOBOTO apryMEHTAa;

ONEpUPOBaTh MOHATHUSAMH: APKCHHYC, APKKOCMHYC W APKTAaHTE€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH TMOHATUSIMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,



NPUMEHSTh pPa3IMYHble METOJbl PELICHUS pAlUOHAIBHBIX U APOOHO-
palMOHAIBHBIX YPAaBHEHWI, NPHUMEHITb METOJ HHTEPBAJIOB ISl  PEILICHHS
HEPABEHCTB;

CBOOOZIHO OIEpUpPOBaTh MOHATUSAMH: MHOTOWIEH OT OJHOW II€PEMEHHOM,
MHOTOWIEH C LEJIbIMU KO3(PUIIMEHTaMU, KOPHU MHOTOYJIEHA, MPUMEHSTH JCJICHHE
MHOTOYJIEHa HAa MHOTOWIEH C OCTaTKkoM, TeopeMmy be3dy u teopemy Buera s
peLIeHns 3a/1ay;

CBOOOIHO ONEpPUPOBATh MOHATHSMM: CUCTEMA JTMHEUHBIX YpAaBHEHUH, MaTpUILIA,
ONPENECIUTENIb MATpULBl 2 X 2 M €ro IeOMETPUYECKHUN CMBICI, HCIIOIb30BaTh
CBOMCTBa ompeAenurens 2 X 2 1A BBIYUCICHUS €ro 3HA4YeHUs, MPUMEHATH
ONPENEIIUTENIN Ul PELUICHUS CHUCTEMBI JIMHEHMHBIX YPAaBHEHHM, MOJEIMPOBATH
peanbHbIE CUTYallMM C IIOMOILIBIO CHUCTEMBI JIMHEHHBIX YpPaBHEHMM, HCCIEN0BATH
IOCTPOEHHBIE MOJEIU C IOMOUIBI0 MATPULl U ONPEAECIUTENICH, HHTEPIPETUPOBATH
NOJIyYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUM C KOpPHSAMH U1 IpeoOpa3zoBaHUs
BBIPAKEHHUI;

BBINOJIHATH MPEOOPA30BAHMSI YUCIOBBIX BBIPAXEHHUM, CONEPKAIIUX CTEHNEHH C
palMOHAIBHBIM [TOKA3aTeNIEM;

HCIIOJIb30BaTh CBOMCTBA JIOrapu(PMOB ISl MpeoOpa3zoBaHusl JOrapupMUUECKUX
BBIPAKEHNU;

CBOOOJHO OIEPUPOBATH MOHATUSMH: HPPALMOHAIIBHBIE, IOKAa3aTelIbHbIE U
Jorapu(pMHUUECKUE yYpaBHEHUS, HAXOJUTh WX PEIICHUS C MOMOIIBI0 PABHOCUIIBHBIX
IIEPEXO0I0B UIIN OCYILECTBIIASA IPOBEPKY KOPHEW;

MIPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUE (OpMYyJbl ISl peoOpa3zoBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOZIHO  OmepupoBaThb IOHATHEM: TPUTOHOMETPUYECKOE  YypaBHEHHE,
OpPUMEHATh  HeoOXoauMble  (GOpMysbl s pEHIeHHs  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUM;

MOJEIIUPOBaTh peajbHbIE CUTyallMM Ha S3bIKE aireopbl, COCTaBIAThH
BBIPDAXKECHUS, YPAaBHEHHs, HEPABEHCTBA II0 YCJIOBHUIO 33Ja4yd, HCCIIEI0BAThH
MOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHKEM ammapara ajreOphl.

DYyHKIUMU U TPAPUKH:

CBOOOJHO OIEpUPOBAaTh MOHATHAMU: (DYHKIMS, CHOCOOBI 3ahaHus (YHKLUH,
B3aMMHO 0oOpaTHble QYHKIMU, KOMIO3ULUA GYyHKUUN, rpaduK QYHKIMH, BBITOIHATh
aJIeMeHTapHbIe TpeoO0pa3zoBaHusi rpa@uKoB HYHKIIHIM;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: OOJACTH OMNPEICICHUS U MHOMXECTBO
3HaYeHUN PYHKIMU, HYJIN PYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMEpUpOBaTh TMOHATUSAMU: UETHBIE W HEUETHbIE (YHKIMH,
nepuoguyeckue (QyHKIMH, MPOMEKXKYTKM MOHOTOHHOCTH (DYHKIMH, MAKCUMyMBbI U



MUHUMYMbl (YHKIUH, HauOOJbIIee M HAaWMEHbIIEe 3HAYeHUE (QYHKIMH Ha
IIPOMEKYTKE;

CBOOOZIHO ONEpUPOBaTh MOHATUSIMM: CTENEHHass (QYHKUHUS C HATYpaJbHBIM U
LEJBIM TIOKa3aTeseM, rpauk CTEeneHHOW (YHKUMM C HaTypaldbHBIM M LEIBIM
nokasaresneM, rpaduk KOpHsS N-0i CTemeHH Kak (yHKIUH OOpaTHOM CTENEHU C
HaTypaJIbHbIM MIOKAa3aTeeM;

ONEepUpOBaTh TMOHATUSAMU: JIMHEHHAs, KBaJpaTWyHas M JPOOHO-TMHEHHas
(YHKIIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U TIOCTPOCHHUE UX TPaPHUKOB;

CBOOOZIHO OIEpUPOBaTh TMOHATUSAMU: IIOKa3aTeiabHas M Jiorapupmuueckas
(GYHKIIMM, MX CBOWCTBA W TpadUKH, HUCMHOIB30BaTh WX TpapuKd ISl PELICHUS
YpPaBHECHUH;

CBOOOZIHO ONEpUPOBATH MOHATUSIMU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
OTpe/ieNIeHue TPUTOHOMETPUUECKHUX (PYHKIMI YMCIOBOTO apryMEHTa;

UCIOJb30BaTh TIpaduKu  (QYHKIUM A8  HUCCIENOBaHHUS IMPOLECCOB U
3aBUCUMOCTEN MpHU PELICHUU 3aJad HU3 JIPYTUX Y4YEOHBIX NMPEIMETOB M PEeaTbHOU
KU3HH, BBIPAXATh POPMYIIaMH 3aBUCUMOCTU MEXIY BEIMUYMHAMU;

Havana mareMaTH4ecKOro aHajJIu3a:

CBOOOZIHO OIEpUpPOBaTh MOHATHAMHU: apupMeTHdeckass U TeOMeTpUuYecKas
nporpeccusi, 0ECKOHEYHO YOBIBAIOIIAsl F€OMETPUYECKAs] MPOrPECCHsi, JIMHEUHBIN U
AKCIIOHEHUUAIBHBIN POCT, (POpMyJia CIIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE O
KOHCTaHTE;

UCIIOJIB30BaTh IIPOIPECCUM Il PELICHHWS PEANBHBIX 3a7a4 IPUKIATHOTO
XapakTepa;

CBOOOJHO OMEPUPOBATh MOHATHUSIMH: IOCIEI0BATEILHOCTb, CIOCOOBI 3aJaHus
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OrPaHUYEHHbIE IOCJIEI0BATEIbHOCTH,
OHMMAaTh OCHOBBI 3aPO’KJICHUSI MAaTEMATHUECKOI0 aHaIN3a Kak aHalin3a OECKOHEYHO
MaJbIX;

cBOOOIHO ONEpUPOBATh MOHATHUAMU: HEMpEepbIBHbIE (DYHKLMHU, TOUKH pa3pbiBa
rpaduka QyHKIMH, aCUMITOTHI rpaduka PyHKIUY;

CBOOOJHO OIEPUPOBATH IMOHATHEM: (PYHKIUS, HENpEepbIBHAs Ha OTpPE3KeE,
NPUMEHATh CBOMCTBA HEMPEPHIBHBIX (QYHKIIUM JIJIs peleHus 3a/1a4;

CcBOOOHO ONEpHUPOBATh MOHATHAMHU: MEepBasi U BTOpasi MPOU3BOAHbIE (PYHKIIUH,
KacarenbHas K rpaduky QyHKIINY;

BBIYKCIIATh MPOU3BOAHBIE CYMMBbI, NMPOU3BEICHUS, YACTHOIO U KOMIIO3UIUU
IBYX (DyHKIIMI, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

HCIIOJIh30BaTh TEOMETPUUECKUN U (U3HYECKUN CMBICT TPOU3BOAHOU IS
penieHus 3a1ad.

MHoxecTBa M JIOTUKA:

CBOOOJIHO OIEPUPOBATH MOHATUSAMH: MHOKECTBO, ONEpPallii HaJl MHOKECTBaMU;



HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Uisi ONMCAaHUs PEabHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTUX yUYE€OHBIX MIPEAMETOB;

CBOOOZIHO OINEpUPOBATh MOHATUSAMM: OIPENEICHUE, TEopeMa, YypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MAaTEMaTHUECKOIO OOBEKTa, JOKAa3aTEeIbCTBO, PAaBHOCHUJIbHBIE
YPaBHEHMS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
MHOK€eCTBO IEHUCTBUTENBHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 5 0
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 11 1 0
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuit KopeHb N-0if cTENeHN. 15 1 0
WppaumonanbHble ypaBHEHUS
[TokazarenbHas kuus. [lokasarenbHble
4 dymkn 10 1 0
ypaBHEHUS
Jlorapudmuueckas pyHKuMS.
5 pud dyHKIL 16 1 0
JlorapudmMuueckue ypaBHEHHs
TpuroHomMeTpuuecKe BhIpAXKEHUS U
6 P P P 28 1 0
ypaBHEHUS
7 HenpepriBabie pynkiuu. [IponsBoanas 15 1 0
8 [TocnenoBaTenbHOCTH M MPOTPECCUN 6 0
IToBTOpeHmEe, 0000IICHNE, CHCTEMATH3AITHS
9 P H B 11 2 0
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoxka Kourpoabnbie IIpakTnueckue
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoThI pecypenI
1 MHOXeCTBO, olepauy HajJ MHOKECTBAMH 1 0 0
U UX CBOMCTBa 04.09.2023
2 Huarpammsl Ditniepa-Benna 1 0 0 06.09.2023
3 [IpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO 1 0 0
amrmapara Jisl peeHus 3a1a4 06.09.2023
PanmonansHbie yncna. OOBIKHOBEHHBIC U
4 JeCATUYHBIE JPOOH, TIPOLIEHTHI, 1 0 0 07.09.2023
OCCKOHEUYHBIC TIEPHOIMICCKHE JPOOH
PanmonansHbie yncna. OOBIKHOBEHHBIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1 0 0 11.09.2023
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
6 [Ipumenenue qpobeit 1 MPOLEHTOB JIst 1 0 0
pelIeHs TPUKIaJAHbIX 3a7a4 13.09.2023
5 [Ipumenenue qpoOeit U IPOIIEHTOB TSt 1 0 0
pelIeH sl TPUKJIAAHBIX 33124 13.09.2023
8 JlelicTBUTEeNIbHBIE YHCIIa. PallioHalbHBIE U 1 0 0
VppalOHaJIbHbIE YHCIIa 14.09.2023
9 ApudmeTnueckue onepauu c 1 0 0
JNEUCTBUTEILHBEIMU YHCIaMU 18.09.2023
10 Moaynbs IeMCTBUTEIHHOTO YHCIIA U €TO 1 0 0




CBOICTBA 20.09.2023
11 CraproBas KOHTpOJIbHas pabora
P P P 20.09.2023
OCHOBHBIE METO/IbI PEIIECHUS LEIbIX U
12 00HO-pALlMOHAIBHBIX YPABHEHUN U
AAPODHOPAN P 21.09.2023
HEPaBEHCTB
OCHOBHBIE METOJIBI PEIICHUS ENTBIX U
13 00HO-pAllMOHAIBHBIX YPABHEHUN U
AAPODHO PN P 25.09.2023
HEPaBEHCTB
OCHOBHBIE METOJIBI PEIICHUS IENBIX U
14 00HO-paAIlMOHAJILHBIX YPABHEHUN U
ApODHOpal P 27.09.2023
HEPABCHCTB
MHorowieHsl OT OJHON MEPEMEHHOM.
15 eJIEHHE MHOI'OYJIEHA Ha MHOTOWIEH C
A 27.09.2023
octaTtkoM. Teopema besy
16 MHorousneHsl ¢ HeabMi Kod(hGUiineHTamMmu.
Teopema Buera 28.09.2023
17 Pemrenue cucrteM TMHEHHBIX YpaBHSHUHU
M 02.10.2023
18 Pemenue cucteM TMHENHBIX YpaBHEHUH
P 04.10.2023
Marpuia cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpulpl 2X2, ero
19 N N
T€OMETPUUYECKHI CMBICI U CBOICTBA; 04.10.2023
BBIUMCIIEHHE €0 3HAYECHUS
Onpenenurens MaTpulbl 2x2, €ro
20 T€OMETPUUECKHUI CMBICII M CBOMCTBA;
P 05.10.2023

BBIYUCICHUC €TI0 3HAYCHUA




21

[Ipumenenue onpeaenuTens A perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHUI

09.10.2023

22

23

Pemienne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

Pemennie nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

11.10.2023

11.10.2023

24

KonTtponsnast pabdora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHcTBa. CrucTeMsl
JMHENUHBIX ypaBHEHUN"

12.10.2023

25

OyHKIUS, CIIOCOObI 3a1aHus (PYHKITIH.
B3anmuo obpatnbie QyHKIUH.
Komnosunus ¢pyHknmit

16.10.2023

26

27

I'paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUN
OO6nacTb onpeneneHuss 1 MHOKECTBO
3HayeHudt pynkuuu. Hynu ¢pynkuuu.
[TpomexyTKM 3HaK MOCTOSIHCTBA

18.10.2023

18.10.2023

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

19.10.2023

29

MakcuMyMbl 1 MUHUMYMBI (D YHKITHH.
HaunOospliiiee 1 HanMeHbIIIEe 3HAUCHNE
(GYHKIIMHY Ha IPOMEXKYTKE

23.10.2023

30

31

JluneliHasi, KBagpaTU4Has U JpOOHO-
TuHeHas GyHKuun

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITUX (PYHKLIUH

25.10.2023

25.10.2023

32

CreneHn ¢ LIETIBIM ITIOKa3aTeaeM. buaom




Hrrotona

26.10.2023

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

33 Hbrorona 08.11.2023
CrenenHast GyHKIUS C HATypaIbHBIM U
34 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U 08.11.2023
rpadguk
35 KonTtponpnast padora: "CreneHnas
¢bynkuus. E€ cBoiictBa u rpaduk" 09.11.2023
36 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIEHHU U ero CBOMCTBA 13.11.2023
37 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA 15.11.2023
38 CreneHsb ¢ palluOHATBHBIM U
EWCTBUTEILHBIM ITOKA3aTEIAMA 15.11.2023
39 CreneHsb ¢ palluOHATBHBIM U
EWCTBUTEILHBIM ITOKA3aTEIIAMA 16.11.2023
40 [TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIA,
COJIepXKalIiX CTEIIEHU U KOPHU 20.11.2023
WppannonaibHbie ypaBHeHHs. OCHOBHBIC
41 METO/IbI p?meHHs{ UPPALMOHAIIBHBIX 99 11.2023
ypaBHEHUU
WpparmonansHbie ypaBHeHUs. OCHOBHBIE
42 METO/TBI p?HIeHI/ISI HPpariOHATEHBIX 99 11.2023
YpaBHECHHIA
Uppanuonanbueie ypaBHeHus. OCHOBHBIC
43 METO/TBI p?H_IeHI/ISI UPpaMOHATIEHBIX 93.11.2023
YpaBHECHHIA
44 PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU




UPPALMOHAIIBHBIX YPABHEHUN

27.11.2023

PaBHOCHIEHEIC MNEPEXO0bl B pCICHUHA

45
UPPALMOHATIbHBIX YPABHEHUM 29.11.2023
46 PaBHOCHIIbHBIE TTEPEXOBI B PELUICHUH
HUPPALMOHATLHBIX YPaBHEHUN 29.11.2023
47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
UPPaLMOHATIbHBIX YPABHEHUM 30.11.2023
CaoticTBa U rpaduK KOpHs N-Oi CTEHeHH
48 Kak (yHKIIMH 00paTHOW CTETIEHH C 04.12.2023
HATYpaJIbHBIM ITOKA3aTelIeM
CaoticTBa U rpaduK KOpHs N-Oi CTEHeHH
49 0 i
KaK (YHKIIMH OOpaTHOW CTETICHH C 06.12.2023
HaATypaJIbHBIM IOKa3aTeleM
KonTponbHas pabora: "CBoiicTBa u rpaduk
50 n-on N
KOpHS OI/I”CTCHGHI/I ppaloHaNbHbIe 06.12.2023
ypaBHEHUS
51 CreneHb ¢ palOHAIBHBIM TIOKa3aTeIeM U
e€ cBolicTBa 07.12.2023
59 CreneHb ¢ pallMOHAIbHBIM MIOKa3aTeIeM U
e€ cBolicTBa 11.12.2023
53 CreneHb ¢ palMOHAIbHBIM TIOKa3aTeIeM U
e€ cBOliCTBa 13.12.2023
54 [ToxazarenbHast pyHKLINS, €€ CBOWCTBA U
rpapuk 13.12.2023
Hcnonb3oBanue rpaduka QyHKIUM 115
55 .
pelleHusl ypaBHEHUIN 14.12.2023
Hcnonb3oBanue rpaduka QyHKIUM 15
56 .
peuieHus: ypaBHEHUI 18.12.2023




[TokazarenbHbie ypaBHeHUs. OCHOBHbBIE

57
METO/IBI p(imeHmI MOKa3aTeIbHbBIX 90.12.2023
ypaBHEHUU
[Tokazarenbubie ypaBHeHUsI. OCHOBHbIE
58
METO/IbI pﬁjLHeHI/ISI NIOKa3aTeIbHbBIX 90.12.2023
ypaBHEHHIA
[TokazarenbHble ypaBHeHUSI. OCHOBHBIE
59
METO/IbI piIHeHI/IH NIOKa3aTeIbHBIX 91.12.2023
ypaBHEHHIA
60 K 0 1
OHTpoOJIbHAs paboTa 3a 1 momyrozue 95.12.2023
61 JI . Cpoii
orapu¢m uncna. CroiicTsa sorapupma 97122023
62 JI . i
orapum uncna. CorcTBa gorapupma 97 12.2023
63 JI . 7
orapu¢m uucna. CpoiicTa orapupma 98.12.2023
64
JlecATHYHBIE U HATypaJIbHBIE JTOTapH (MBI 10.01.2024
65
JlecATUYHBIE U HATypaJIbHBIC JTIOTapH (MBI 10.01.2024
66 [IpeobpazoBanue BBIpAXKEHUIH,
CoJIeprKalIuX Jorapudmol 11.01.2024
67 [IpeoOpazoBanue BBIpaKEHUH,
COJIepXKaIIuX JorapudMbl 15.01.2024
68 Jlorapugmuueckas pyHKIuUs, € CBOHCTBA
u rpadux 17.01.2024
69 Jlorapudmuueckas pyHKIus, € CBOHCTBA




u rpadux

17.01.2024

Hcnonws3oBanue rpaduka GyHKIUU A5

70 pelieHus: ypaBHEHHU I 18.01.2024
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC
71 METO/IbI p(imeHI/I;I Jorapu(MUIECKUX 99 01.2024
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE
72 METO/IbI peimeHI/m Jorapu(MUIECKUX 24.01.2024
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE
73 METO/IbI pEIHeHI/Iﬂ J0rapuPMHUUECKUX 94.01.2024
ypaBHEHHIA
74 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT
norapu(MUUECKUX YpaBHEHUN 25.01.2024
75 PaBHOCHITBHBIE TIEPEXO/IbI B PELICHUN
JorapupMHUUECKUX ypaBHEHUIN 29.01.2024
76 KonTponsnas pabora: "Jlorapudmuueckas
¢dbynakuus. Jlorapudpmuueckue ypaBHeHus " 31.01.2024
TpuronomeTpuyeckas OKpyKHOCTb,
77 ompeieNIEHuEe TPUTOHOMETPUUECKIX
q)yfnfllmﬁ '-II/ICJE))BOFO apryﬁeHTa 31.01.2024
78 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC
YHCJIIOBOI'O apryMEHTa 01.02.2024
79 3HaKu CUHYCa, KOCMHYCA U TaHT€HCa 05.02.2024
80 CuHyc, KOCUHYC ¥ TaHT'€HC OJJHOTO M TOTO
Ke yria. 07.02.2024
81 TpuroHoMeTpudeckue TOKIECTBA




07.02.2024

82

83

CuHyc, KOCUHYC ¥ TaHT'€HC YIJIOB a U —a.

DopMyIIbI CIOKEHHS

08.02.2024

12.02.2024

84

DopMyJIbl CIOKEHUS

14.02.2024

85

86

CuHyc, KOCUHYC ¥ TaHT'€HC JIBOMHOTO yria.

CuHyc, KOCUHYC ¥ TaHT'€HC JIBOMHOrO yria

14.02.2024

15.02.2024

87

88

89

Cunyc, KOCHHYC ¥ TaHT€HC MTOJIOBUHHOTO
yria

dopMmyIibl TPUBEICHUS

dopmyIibl TPUBEICHUS

19.02.2024

21.02.2024

21.02.2024

90

91

92

CyMMa 1 pa3HOCTh CHHYCOB U KOCHHYCOB.

Cy'MMa " pa3HOCTb CHHYCOB 1 KOCUHYCOB

HpOI/ISBeI[CHI/IC CHHYCOB 1 KOCHMHYCOB

22.02.2024

26.02.2024

28.02.2024

93

94

VYpaBHeHHe COSX = a APKKOCUHYC
YHCIIOBOTO apryMeHTa
VYpaBHeHMe COSX = a. APKKOCHHYC
YHCJIOBOI'0 apryMeHTa

28.02.2024

29.02.2024

95

VYpaBHeHue SiNX=a. ApKCHHYC YHCIOBOTO




aprymeHra

04.03.2024

YpaBHeH#ue SinX=a. ApKCHHYC YHUCIIOBOTO

% aprymeHTa 06.03.2024
97 VpaBuenus tgx = a, ctgx = a. ApKTaHreHc

YUCJIOBOTO apryMeHTa 06.03.2024
98 VYpaBHenus tgx = a, CtgX = a. ApKTaHI'€HC

YHUCJIOBOT'O apryMEHTa 07.03.2024
99 TpuronomeTpuyeckue ypaBHEHUS,

CBOJISIIIMECS K AIreOpandecKuMm. 11.03.2024
100 OnHOpOAHBIEC U TUHEHHBIE YPaBHEHUS 13.03.2024
101 OnHOpOAHBIC U TUHEHHBIE YPaBHEHUS 13.03.2024
102 YpaBHeHUs, pelaeMble Mpeodpa3zoBaHueM

C TIOMOIIIBIO POpMYTT 14.03.2024
103 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I

18.03.2024

KonTpomnbHnas pabora:
104 "TpUTrOHOMETPUYECKUE BBIPAKEHUS U

TpII;FOHOI?/IeprI/:I)IIGSISI/Ie ilpaBII)lHjm" 20.03.2024
105 HenpepsiBHble GyHKIIUN U UX CBOWCTBA 20.03.2024
106 Touka pa3pbiBa. ACHMITOTHI TpadUKOB

byHKIII 21.03.2024
107 CaotiicTBa (yHKIMIT HETIPEPHIBHBIX Ha

OTpEe3Ke 01.04.2024
108 MeTtoa HHTEpBAIOB JJIsl pEIICHUS

HEPaBEHCTB 03.04.2024




MGTOI[ HUHTCPBAJIOB JIA PCIICHUSA

109 HEPaBEHCTB 03.04.2024
110 Ornpenenenne npousBoiHoM. [lepBas u

BTOpasi MPOU3BOAHbIE (DYHKIHH 04.04.2024
111 ITponsBogHast CyMMBI, IPOU3BENCHNUS,

YaCTHOTO M KOMIIO3UIIUU (DYHKITHI 08.04.2024
112 [IpousBosHas CyMMbI, IPOU3BEACHMUS,

YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI 10.04.2024
113 [Ipou3BoaHbIE AIIeMEHTAPHBIX (HYHKIUN 10.04.2024
114 [TpousBoHBIE IeMEHTAPHBIX (PYHKUINH 11.04.2024
115 I'eomerpuueckuii u HpU3NIECKHIA CMBICI

MIPOU3BOTHOM 15.04.2024
116 VYpaBHeHMEe KacaTeIbHOU K rpaduky

byHKITUN 17.04.2024
117 YpaBHeHUEe KacaTelbHOU K rpaduKy

byHKIIUN 17.04.2024
118 KonTponsnas pabora: "[IpousBonnas” 18.04.2024

[TocnenoBareabHOCTH, CLIOCOOBI 3aJaHUS
119 nocneJ:(OBaTenLHUOCTeI?L Meton 99 04.2024

MaTeMaTUYeCKON UHIYKIIUU

MOHOTOHHBIE Y OTPAaHUYEHHBIE
120 gzszzﬂzzzzeﬁizlc;n Hcropus ananusa 24.04.2024
121 Apudmerndeckas 1 reoMeTpuiecKas

nporpeccust 24.04.2024




122

Apudmernueckas 1 reoMeTpUIecKast
nporpeccus

25.04.2024

123

124

125

BeckoneuHo yOpIBaromasi reoMeTpudecKas
nporpeccus. Cymma 6€CKOHEUHO
yOBIBaIOLIEH Fr€OMETPUUECKON IPOrPECCUU

JIMHEHBIN U YKCTIOHEHIIMATIbHBINA POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB

JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX TPOIEHTOB

27.04.2024

02.05.2024

06.05.2024

126

127

128

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL
3HaHui: "YpaBHeHus"

[ToBTOpenue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHui: "OyHkIUn"

08.05.2024

08.05.2024

13.05.2024

129

130

131

Wrorosas koHTposibHas paboTa

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HAHUM

15.05.2024

15.05.2024

16.05.2024

132

133

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HAHUI
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HAHUI

20.05.2024

22.05.2024

134

[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HAHUMN

22.05.2024

135

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS




3HAHUH

23.05.2024

136

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10

27.05.2024




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Maremaruka: anredpa u Hadajga MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSI.
Anrebpa v HadaJla MaTeMaTUYecKoro ananusa, 11 kmace/ Komsirua FO.M..,
TkaueBa M.B., ®enopora H.E. u apyrue, AkiimoHepHoe 00IIECTBO

«HSI{&TCJ’IBCTBO ((HpOCBeHICHI/IG».

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Anrebpa 1 HayaJila MaTeMaTuueckoro ananuza. 10 kiacc. Metonuueckue
pexkomenanuu. [locobue s yuutenei 001eodpa3oBaTeIbHBIX OpTaHU3aIUH.

Mockga: «IIpocBemenue».

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://window.edu.ru

https://resh.edu.ru

www.school-collection.edu.ru

https://education.yandex.ru/home

https://www.yaklass.ru

http://mathnet.spb.ru

http://www.problems.ru



http://window.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
https://education.yandex.ru/home
https://www.yaklass.ru/
http://mathnet.spb.ru/
http://www.problems.ru/




