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INOACHUTEJIBHASA 3AIINCKA

VY4eOHsIif Kypc «Airedpa n Hauajga MAaTEMaTUYECKOTO aHAJIN3ay SABIIACTCS OJHUM
13 HanOoJee 3HaYMMBIX B IPOrPAMME CPEIHEro 00IIero o0pa3oBaHMsl, MOCKOJBKY, C
OJIHOM CTOPOHBI, OH 00€CIeYnMBAaET MHCTPYMEHTAJIbHYIO 0a3zy IJisi M3y4eHHs BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYrod CTOPOHBI, (OPMUPYET JIOTMUECKOE U
abCTpakTHOE MBIIUICHWE OOYyYarolIMXCs Ha YpPOBHE, HEOOXOIWMOM MJii OCBOCHHS
nH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPHH, CIOBECHOCTH W JAPYTUX TUCIUIUIMH. B
paMKax JaHHOTO Y4YeOHOro Kypca oOydwaroluecs OBJIaJE€BalOT yHUBEPCAIbHBIM
SA3BIKOM COBPEMEHHOW Hayku, KoTopas ¢GOpMyJIUpyeT CBOM JIOCTH)KCHHUS B
MaTeMaTu4yeckou dopme.

VY4eOHblii Kypc anreOppl M Hadal MaTeMaTUYeCKOro aHalIM3a 3aKJIaJbIBacT
OCHOBY JIJIsl YCTICUTHOTO OBJIa/ICHUS 3aKOHaMU (DU3UKHU, XUMUHU, OMOTOTHH, TOHUMAaHHS
OCHOBHBIX TEHICHIMH pPa3BUTHS SKOHOMUKH U OOIECTBEHHOW >KU3HH, MO3BOJISET
OpUEHTHPOBATbCS B COBPEMEHHBIX LU(MPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO MCIOJb30BaTh MX MJs JajdbHEHIero oOpa3oBaHHs M B IOBCEIHEBHOU
KU3HU. B TO ke Bpems oBiageHHe aOCTPAaKTHBIMU M JIOTMYECKH CTPOTUMU
KOHCTPYKUMSIMH aJIreOpbl 1 MaTeMaTHYECKOr0 aHaln3a Pa3BUBAET YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBaTh HCTUHHOCTD, JOKAa3bIBaTh YTBEPHKACHUS C TOMOLIBIO
UHAYKLIWU U pacCy’XJ1aTh JE€IYKTHUBHO, UCIOJIb30BaTh 00O0IIEHNE U KOHKPETHU3AIIHIO,
abCTparupoBaHKE U aHAJIOTHIO, POPMUPYET KPEATUBHOE U KPUTUUYECKOE MBIIICHHUE.

B xone wu3ydeHus ydeOHOTro Kypca «Airedpa W Hayajla MaTEMaTUYECKOTO
aHanu3a» oO0ydaroluecs: IMOJY4YaloT HOBBIM OIBIT pEHICHUS TPUKIAJAHBIX 3ajad,
CaMOCTOSTEJIBHOTO TIOCTPOCHHUSI MAaTEMaTUYECKUX MOJENIEH pealbHbIX CHUTyalWi,
MHTEPIPETANN MOJTYUYECHHBIX PELICHHUM, 3HAKOMSTCS C MPUMEPAMU MATEMAaTHUYECKUX
3aKOHOMEpPHOCTEM B  IIPUPOJE, HAYKE H  HMCKYCCTBE, C  BBIJAIOIIMMUCA
MaTeMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbI Kypc o00sajaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM IOTEHIIMAJIOM,
KOTOpPBIN  peaju3yeTcss Kak uepe3 YueOHbI Marepuall, CHOCOOCTBYIOUIUI
(OpMHpPOBAaHHIO HAYYHOTO MHPOBO33PEHMs, TaK M 4yepe3 crnenupuky ydeOHOM
NEeATEeIbHOCTH,  TpeOyIome  MPOJOJDKUTEIBPHOM  KOHIIGHTpAIllMd  BHUMAaHMS,
CaMOCTOSITENIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJyYEHHBIN pE3yNbTarT.

B ocHoBe meTtoaunku oOyueHus: anreOpe ¥ HayajlaM MaTeMaTHYECKOro aHallnu3a
JICKUT AESITeIbHOCTHBIN MPUHIUI 00YUYESHHUS.

B cTpykType yueOHOro kypca «Anredpa U Havyajla MAaTEMaTHYECKOTO aHAU3a»
BBIJICJIEHBl  CIEAYIOIIME  COAEPKATEIbHO-METOAMYECKHE JIMHUM: «Yucima w
BbIUKCIICHUS», «DyHKIMM W Tpadukm», «YpaBHEHHS W HEpaBeHCTBay, «Hauaa
MaTeMaTH4ecKoro  aHainu3a», «MHOXecTBa W  JOrMKa». Bce  OCHOBHbIE
COZIEPKATEIbHO-METOIMUECKUE JIMHUM M3YyYarOTCsd Ha MPOTSIKEHUU JIBYX JIET
o0yueHHsI Ha YpOBHE CPEIHEro 00IIero oOpa3oBaHUs, €CTECTBEHHO MOIMOIHSS JIPYyT
Jpyra U MOCTENEHHO HACHIIIAsICh HOBBIMU T€MaMU M pasjenaMu. J[aHHbIA y4ueOHBIH



KypC SIBISIETCA MHTETPATUBHBIM, IIOCKOJIBbKY OOBEAMHSET B ceOe cojeprkaHue
HECKOJIbKMX MAaTeMaTHMYeCKUX JUCLUUIUIMH, TaKWX Kak anredpa, TPUTOHOMETpHS,
MaTEMaTUYECKUNA aHAJIN3, TEOpUs MHOXKECTB, MaTeMaTH4eCKas JIoTHKka u npyrue. Ilo
Mepe TOro Kak OOydwaroliuecs OBJaJeBalOT BCE Oojee HIMPOKUM MaTeMaTUYECKUM
anmapaToM, y HHMX IOCIEAOBAaTEIIbHO (OPMHUPYETCS UM COBEPUICHCTBYETCS YMEHUE
CTPOUTHh MAaTEMaTUYECKYI0 MOJCIb pPEAIBHOM CUTyalluH, NPUMEHSATh 3HAHUSA,
[OJyYEeHHbIE MpPU HU3YYEHUH Y4YEOHOro Kypca, [UIsl PELICHUs CaMOCTOSITENIBHO
chOpMyJIMPOBAHHON MAaTeMaTUYECKOW 3aJadyd, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

ConepxarenpHO-MeTOAMYECKasd JUHUS «YUuCiia W BBIYHMCIECHHS» 3aBEpIIACT
(opMUpOBaHHE HaBBIKOB HCIIOJIb30BAHUS JEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4YaToO Ha YpOBHE OCHOBHOro oOmiero oopasoBanus. Ha ypoBHe cpenHero ooiero
oOpa3oBaHusi 0co00oe BHUMaHHE yAenseTcs (OPMUPOBAHUIO HABBIKOB PaIlOHATBHBIX
BBIYMCIICHH, BKIIOYAIOIUX B Ce0sl HCMOIb30BAHUE PA3JIMUHBIX (DOPM 3alMCU YHCIA,
YMEHHE JeNaTh NPUKUAKY, BBINOIHITh NPUOIMKEHHBIE BBIUMCICHUS, OLIEHUBATh
YHCJIOBBIE BBIpAXKEHUS, pabOTaTh C MAaTEMaTHYECKUMH KOHCTAHTaMH. 3HAKOMbIE
00y4aroIuMCcsi MHOXKECTBA HATYyPaJIbHBIX, LEJIbIX, PAIIMOHATBHBIX U AEHUCTBUTEIbHBIX
YHUCeN JOMOJHSAIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCEll. B KaXK10M U3 3TUX MHOKECTB
paccMaTpUBaIOTCSI CBOMCTBEHHBIE €My CIIEHU(PHUECKUE 3aJa4l U Ollepalluu: JEJICHUE
HAalleJIo, ONEpPUPOBAHUE OCTATKaMU Ha MHOXXECTBE LIEJBIX YHCEN, 0COObIe CBOICTBa
palOHAJIbHBIX W HMPPALMOHANBHBIX YHCEN, apU(PMETHUECKHUE OIepalu, a TakkKe
M3BJICUCHUE KOpHS HATypaJlbHOM CTENEHM Ha MHOYKECTBE KOMIUIEKCHBIX YHCEIL.
brnaronapss mocnenoBaTeIbHOMY PpAaCIIMPEHUI0 Kpyra MCHOJb3YEMbIX YHCEN U
3HAKOMCTBY C BO3MOKHOCTSIMM HMX NOPUMEHEHUS Jis PELICHUsS Pa3Iu4HbIX 3a7ad
(opMupyeTcsi NpeAcTaBI€HUE O EIUHCTBE MaTeMaTHKH KaK HaykKu U e€ poju B
INOCTPOEHUU MOJIeNIell pealbHOTO MHpPA, LIMPOKO HCIOJB3YIOTCS O0O0OLIeHHE |
KOHKpETH3aLUS.

JIuaus «YpaBHEHHS M HEPaBEHCTBA» pEATU3YyEeTCs HA NPOTSIKEHUU BCETO
oOydeHHusi Ha YPOBHE CpEAHEro o0Iero o0pa3oBaHus, MOCKOJIbKY B KaXIOM pasese
[IporpamMmMbl TpEeTyCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX 3axad. B pesynbrare
oOydaroluecs: OBJIAJEBAIOT PA3IUYHBIMU METOJIaMU PEIICHUS] PalUOHAJIBHBIX,
UPPALMOHAIBHBIX, IOKA3aTeNbHbIX, JOrapupMUUECKMX W TPUTOHOMETPUUYECKHUX
yYpaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXKe 3a7ad, CoJepKalluX MNapaMeTphl.
[loslydeHHbIE yMEHHsSI IMIMPOKO MCHOJB3YIOTCS NPU HUCCIECAOBAaHMM (DyHKUIUN C
ITOMOILBIO TPOW3BOJIHOM, IIPU PELIEHUN MPUKIAIHBIX 33Ja4 U 3aJa4 Ha HAXO0XKJICHHE
HauOOJBIINX M HAaWMEHbIIMX 3HaueHW (yHkuuu. JlaHHas conaep:kaTesbHAsl JTUHUS
BKJIIOYAET B ce0s Takke (POPMUPOBAHME YMEHUMN BBINOJHATH Pacd€Thl O (popmyiam,
npeoOpa3oBaHus  PALMOHANBHBIX, HUPPALUOHANBHBIX W  TPUTOHOMETPUUYECKHUX
BBIPOKEHUI, a TAaK)Ke BBIPAKECHUN, COJEPKAIUX CTENeHUu U jorapudmel. braromaps
M3YYCHHIO aireOpanvyeckoro Marepuajia MPOUCXOIUT JajbHeillliee pa3BUTHE
AITOPUTMHYECKOTO M a0CTPaKTHOTO MBIIIIEHUsT oOydaroumxcs, (QpopMUpyroTcs



HaBBIKM JCAYKTHUBHBIX pacCyXJeHuH, pabOTbl C CHUMBOJIBHBIMH (opMaMu,
MPEJCTABICHUS] 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJIE PABEHCTB W HEPABEHCTB.
Anrebpa npemiaraer 3(QpGheKTUBHbIE MHCTPYMEHTHI IS PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIVISIJHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
S3bIKA HAYKH.

ConepxaTenpHo-MeTOANMYECKasT JIMHUSA «DyHKIMM ©  rpaduku»  TECHO
neperyieTaeTcs ¢ IPyruMHU JIMHUAMHU Y4eOHOTO Kypca, MOCKOJIBKY B KAKOM-TO CMBICIIE
3a1a€T  MOCJIENOBATEIBHOCTh  M3y4YeHUs Marepuaia. V3ydeHwe  CTENEeHHOW,
MOKa3aTeIbHOMU, JTOrapu(pMUIECKON U TPUTOHOMETPHUUECKUX (DYHKIUH, UX CBONCTB U
rpauKoOB, HUCIMOJb30BaHUE (GYHKIMHA IS PEIMICHUS 3adad W3 JPYTUX Y4eOHBIX
MPEIMETOB U pEeaIbHON KU3HU TECHO CBSA3AHO KaK ¢ MATEMATUYECKUM aHAJIM30M, TaK
U C pEIICHUEM ypaBHEHUU M HepaBeHCTB. IIpu 3TOM OoJbllIOE BHUMAHHUE YICIACTCS
(GbOpMHPOBAHUIO YMEHUS BBIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEXKIY Pa3INIHBIMU
BEJIMUMHAMU, MCCJIEIOBAaTh MOJyYeHHbIE (PYHKIMH, CTPOUTH UX rpaduku. Martepuan
OTOM COJAEPKATEIBbHOW JIMHUMA HALEJIEH Ha pa3BUTUE YMEHHU W HAaBBIKOB,
MO3BOJISIIONIMX BBIPAXATh 3aBUCUMOCTH MEX]y BETUYMHAMHU B pa3iudHou (opme:
aHaJIMTUYECKOM, Trpaduyeckoid u ciaoBecHOU. Ero m3ydeHne crnocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO MBIIIJICHUS, CHOCOOHOCTH K OOOOIIEHHI0O U KOHKPETH3alHH,
WCTOJIb30BAaHUIO AHAJIOTHU.

ConepxarenpHas JuHHS «Havama wMaTeMaTHyecKoro aHaiau3a» IO3BOJISET
CYLIECTBEHHO pPACIIUPUTh KPYyr KAK MATEMaTU4YECKUX, TaK W MPUKIAIHBIX 3ajady,
JOCTYMHBIX OOYy4YaroIIUMCS, TaK KakK y HHUX TOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKu CIOXKHBIX (DYHKIMNA, ONPENeNaTh UX HAaUOOJIbIINE U HAUMEHBIITUE 3HAYCHMUS,
BBIYUCIIATh TUIOmanu ¢uryp U oOBEMBI Tel, HAXOAUTh CKOPOCTH M YCKOPEHUS
npoueccoB. JlaHHas coxepareiibHas JIMHUSA OTKPBIBAET HOBBIE BO3MOKHOCTH
IIOCTPOCHUSI MATEMATUYECKUX MOJEJIEH PEAIbHBIX CUTYallMH, IO3BOJSET HAXOAUTh
HAWIy4lllee pEIICHUE B TMPHUKIAAHBIX, B TOM YHCJE COLMAJIbHO-3KOHOMHYECKUX,
3ajla4aXx. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MaTUYECKOTO aHajih3a CIOCOOCTBYET
Pa3BUTHIO a0CTPaKTHOTO, (HOPMaATBHO-IOTUYECKOTO M KPEATUBHOTO MBIIUICHHUS,
(GbOpMHPOBAHHIO YMEHHI pPAaclio3HAaBaTh MPOSBIICHUS] 3aKOHOB MAaTEMaTHKH B HayKe,
TeXHUKe U ucKyccTBe. OOyuaromuecs y3HAIOT O BBUIAIOIIMXCS —pe3yibTaTax,
MOJTYUYEHHBIX B X0JI€ Pa3BUTUSI MATEMATUKU KaK HayKH, U 00 WX aBTOpax.

ConepxaTenpHO-MeToANYecKast JIMHUS « MHOXXECTBA U JIOTHMKa» BKJIIOYAET B CeOs
JJIEMEHTBl  TEOPUHM  MHOXKECTB M MATEMaTUYECKOM  JIOTUKH. TeopeTuko-
MHO>KECTBEHHBIE MPEICTABICHUS NPOHU3BIBAIOT BECh KyPC MIKOJIBHOM MATEMATHUKU U
npejyiaraloT HauOoJiee YHUBEPCAJIbHBIA  SI3bIK, OOBEAUHAIONIMA BCE pa3elibl
MaTeMaTUKH W €€ TPUIO0KEHUM, OHHU CBS3BIBAIOT pPa3HbIE MaTEMaTHYECKHUE
JTUCIUILIMHBI M UX TPUJIOKEHUS B €UHOE 1enioe. [1o3ToMy BaXkHO 1aTh BO3MOKHOCTh
oOydJaroriemycsi TTOHHUMaTh  TEOPETUKO-MHOXXECTBEHHBIH  SI3BIK  COBPEMEHHOMU
MAaTEMATUKU U KCMOJIb30BATh €r0 ISl BBIPAXKEHUS CBOUX MBICIEH. JIpyrum BaKHbIM
MPU3HAKOM MAaTEMAaTUKW KaK HAyKH CJEAYEeT MPU3HATh CBOMCTBEHHYIO €l CTPOrOCTh



000CHOBaHUH W CJICIOBAaHHUE ONPEACIEHHBIM TPABHIIAM TOCTPOCHHS JIOKA3aTEIbCTB.
3HAKOMCTBO C DJJIEMEHTAMH MAaTEMaTHYECKOW JIOTMKU CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIIJICHUS O0yYarOIIMXCs, TIO3BOJIICT UM CTPOUTH CBOM PaCCYKICHUS
Ha OCHOBE JIOTHYECKUX MPaBUil, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUS.

B yueOnom kypce «Anrebpa W Hayama MaTEeMAaTHMYECKOTO aHAINA3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOT'O0 MOJICTUPOBAHMS, KOTOPBHIC IIPH3BaHBI
CIoCOOCTBOBAaTh  (POPMUPOBAHHMIO HABBIKOB  ITOCTPOCHUS MOJCICH  peaabHBIX
CUTyalWii, WCCICJOBAaHUS OTUX MOJEICH C TOMOIIBIO ammapara ajreOpbl u
MAaTeMaTUYeCKOTO aHalW3a, WHTEPIPETAlMH IMOJYYCHHBIX pe3yJabTaToB. Takue
3aJlaHds BIUIETCHBI B KKIBIM W3 Pa3lIesioB MPOrPaMMbI, TTOCKOIBKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIIOIB3YETCSA JUIS PEIICHHWS NPUKIAIHBIX 3amad. [lpum
pEIICHUH peaNbHBIX PAKTHICCKUX 3a1a4 oOydaroruecs Pa3BUBAIOT
HaOMIOAATEIBHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCs,
HCITOJIB30BaTh aHAJIOTHIO, 0000IaTh W KOHKPETH3UPOBATh Mpodaemy. JlesTenpbHOCTh
1o (OpMHUPOBAHUIO HABBIKOB pPEIISHUS MPUKIAAHBIX 3a/a4 OPTaHU3yeTCs B MPOIecce
M3YUYEHUsI BCEX TeM y4eOHOro Kypca «Anredpa u Hadajga MaTEeMaTHUYECKOTO aHAJIA3ay.

Ha u3ydenue yueOHOTO Kypca «Anredpa U Havajla MaTEMaTHUYECKOTO aHAIM3a»
otBomutcs 272 gaca: B 10 ximacce — 136 gacoB (4 waca B Heaemo), B 11 kmacce — 136
4yacoB (4 Jaca B HEJIEITIO).



COJEPKAHUE OBYYEHUA
10 KITIACC

Yuciaa v BBIYMCICHUA

Panmonaneupie ymcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OecKkOHEeuHblE Iepuoanyeckue Apodu. IlpumeHnenue apoOedl W MPOLEHTOB JUIS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciel 3HAHUWM U PEANIbHOU KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PanuoHaJBHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanMM € JICWCTBUTEIBHBIMU  yHclIaMd.  Moayib
JEHCTBUTENHFHOTO YKCa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHUS, TTPaBHUIIa
OKpPYTIJICHHS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenep ¢ 1nenslIM  nokaszareneM. buHoM Herorona. Hcnonbs3oBanue
HOJXOAIIEeH (OPMBI 3aIIMCH IEHCTBUTEIBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a/1a4 U NMPEIACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHp C palnMOHAJBbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEHUCTBUTEIIBHBIM I0KA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypajbHbIE
Jorapu(Msl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
ApPKKOCHUHYC M APKTAaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YPaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIbHBIE ypaBHEHUsI M YpaBHEHHs-ciencTBUs. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METO/Ibl PEHICHUS LEIbIX U APOOHO-PAaLMOHANIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOTOYJICHbl OT OJHOW MEpPEMEHHOW. JleneHne MHOTo4dwIeHa Ha
MHOrO4JIeH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
koappurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BBIPAKEHUM, COJIEPIKAIINUX CTEIEHU U KOPHHU.

HppauroHanbpHble YpaBHEHUS. OcHOBHBIE METO/IbI penieHus
UPPALMOHAIBHBIX YPaBHEHUIA.

[Toka3zaTtenbHble ypaBHeHHs. OCHOBHBIE METOMBl PEIICHUS IMOKA3aTEIbHBIX

YpPaBHEHHU.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIC METO/IbI perieHus

Jorapu(pMUUECKUX YpaBHEHHIA.
OcHOBHBIE TPUTOHOMETPHUUECKHE hopMyIIbL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUN. PellieHue TpUroHoMeTpu4eCKuX ypaBHEHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHU. OnpenenuTenb MATpUlbl 2X2, €ro TeOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS I PELICHUS
CHUCTEMBl JIMHEMHBIX ypaBHEHWW. PelleHne NpuKIagHbIX 3aJlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHHU. lccinepoBanme MOCTPOEHHOM MOJENU C
MTOMOIIBI0 MATPHI] U ONPEIEITUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEaIbHOM CHUTyallMd C MOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HH.

DyHKUMH U TPaPUKH

OyHkuMsa, crnocoObl 3amaHus GyHKIUU. B3aumMHO oOpaTHbIE (QYHKIIMH.
Komnosumus ¢ynkuuit. I'padux QyHkmmmn. DiaemeHTapHbIe NpeoOpa3oBaHUs
rpapuKoB (QyHKIIHIA.

OO6nacth ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yskimm.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHBIe pyHKIMU. [lepuonnyeckue
bynkuuu. IIpoMexyTkn MOHOTOHHOCTH (PYHKIMHA. MakCUMyMbl U MHUHHMYMBbI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JluneiiHasi, kBagpaTU4Hasi W JpOOHO-TIMHEWHasT (DYHKUMU. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHasi (pyHKLMS C HATypaJlbHBIM U II€JIBIM MOKazareneM. E€ cBoiicTBa u
rpaguk. CpoiicTBa U rpaduk KOpHS N-OW CTENEeHH Kak (YyHKUUH OOpaTHOU
CTENIEHU C HATypaJbHBIM [TOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckas (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMIA 71 pelIeHUs ypaBHEHUH.

TpuronomeTpryeckas OKPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OyHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX IMpoIleccax M SBICHUSX.
['paduixu peasnbHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUSA IOCJIEIOBATENLHOCTEH. MeTton
MaTeMaTUYeCKON MHIYKIWU. MOHOTOHHBIE U OrpaHUYCHHbIC
NOCJIeI0BaTENbHOCTH. MCTOpUsST BOSHMKHOBEHHS MAaTEMAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTprUecKas nmporpeccuu. beckoHeuHo yObIBaromias
reoMmerpuyeckas nporpeccusi. Cymma OeCKOHEUHO yObIBarOUIel reoMeTpuuecKon
IIPOIrpPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Hucno €. Popmyiia ClI0KHBIX
npoleHToB. Mcnonb3oBaHWE TMPOTpeccUu JUisl PEelIeHUs pealbHBbIX —3a/ay
MPUKIIATHOTO XapakTepa.

HempepriBHble ¢GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHUMITOTHI
rpadukoB QyHkuuid. CBoHCTBa (YHKUMN HENpPEephIBHBIX Ha OTpe3ke. MeTon



VMHTEPBAJIOB JUIsl PEIICHUS HEpPaBEeHCTB. lIpuMeHeHHe CBOMCTB HENPEPBIBHBIX
GyHKIUMHI 1715 penieHus 3aaad.

ITepBas u BrOpas npousBoaHble GyHKIMH. OnpeaeneHne, reOMETpUUECKUi U
buznyecKuit CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[TpousBogubie  smemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIHH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, oIlepald HaJ MHOXKECTBAMM M HMX CBOWCTBA. Jluarpammsbl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBbIX IPOLECCOB W SBJICHUM, NPU PELNICHWU 3a1ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMAaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIE YPAaBHEHUS.

11 KIIACC

Yucia 1 BbIYMCICHUS

Harypanbubie u nenble yncna. [[pumMeHeHne MpU3HAKOB JIEMMOCTH LEJIbIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurMa EBkinuaa s pemeHus
3a/1a4 B LIEJIBIX YUCIIAX.

KomnnekcHble umcna. AnreOpanyeckas W TPUTOHOMETpHUUYECKas (OpMbI
3allCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyeckue Onepalnud ¢ KOMIUIEKCHBIMU
yrcaamMu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPJUHATHOM IUIOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHr u3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHMs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKUMX  YpPAaBHEHH €  IMOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PenieHrne TpuroHoMeTpUIECKNX HEPABEHCTB.

OCHOBHBIE METOJBl PEIIEHUS TIOKA3aTeNbHBIX U  JIOTapU(DPMHUECKUX
HEPABEHCTB.

OCHOBHBIE METOIbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTEeIbHBIX U JOTapU(PMUUYECKUX YPABHCHHM.

YpaBHEHNs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMHU.

[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PEILICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IuyHbIX 00JIacTeld HayKu U peabHOU
YKU3HU, UHTEPIPETALMS MOTYyUYEHHBIX PE3YIbTaTOB.

DYyHKIUHN U TPAPUKH



I'paduk kommoszunuu ¢GyHkIUH. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPAWHATHOM ITUIOCKOCTH.

Tpuronomerpuyeckue QyHKINH, UX CBOMCTBA U IPaPUKH.

['padmyeckue MeTOABl pellleHUs] ypaBHEHUWH W HepaBeHCTB. [ 'paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpapukoB (yHKUMH I HCCIENOBaHUS IPOIECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTruxX y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaju3a

[TpumeHneHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
3KCcTpeMyMbl.  HaxoxneHue  HaumOonblIero Y HAUMEHBIIETO  3HAuYEHUH
HENpepbhIBHON (QYHKIMHU HAa OTPE3KE.

[IpuMeHeHne NPOU3BOAHOM UL HAXOXKICHUSA HAWIY4IllIEero pELICHUs B
NPUKIIAIHBIX 3a/1a4dax, Uil ONpPEACIEHUS CKOPOCTH M YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJIION 1K TpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
arieMeHTapHbIX pyHKuui. [IpaBuiia HaxoX1eHUs IEpBOOOPa3HBIX.

WHuTerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
onpenenéHHoro uaTerpana no gopmyie Hetotona-JIeiouuna.

[TpumeHeHrne MHTErpajna s HAXOXKICHUS IUIOMAAeH IJIOCKUX (GUryp u
00BEMOB F€OMETPUUECKUX TEII.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIraIbHbIX
YpPaBHEHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMN 00YUAIOMErocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJICHUH,
MpOIEAYp TPAKIAHCKOTO 0OIIecTBa (BBIOOPHI, ONPOCHI M JIPyroe), yMeHHe
B3aUMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HX
GYHKIUSMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTH)KCHUW HAyKM U JEATEJbHOCThIO YUYE€HOT0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCy ACHUI, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHUS:

chOpMHUPOBAHHOCTh YMCHHUS MPUMEHSATH MaTEMAaTHYECCKHE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0POBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, PEryisipHas (U3NYecKash aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHLHOM JESITEILHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIOOUS, HHTEpEC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JNESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W peannu30BBIBATH COOCTBEHHBIC IKU3HECHHBIE TIUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4yeCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYphl, ITOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOJIHON U COIHMATBHOM
Cpebl, OCO3HaHUE II00ATBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’Kalollel cpelibl, IJIAHUPOBAHUE TMIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKh Kak c]epbl 4YeloBEUeCKOM IesATEeNbHOCTH, 3TarnoB eé
pa3BUTUA M 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKHM W MaTeMaTUYeCKOW KyJbTYypOH KakK CpEICTBOM IO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSATEIbHOCTh
WHJMBUAYAJILHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTIpeJICIICHHs TIOHATU, YCTAHABIMBATH CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHMsI /171 0000IIEHHS ¥ CPABHEHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHbIE;

BBISIBJIATh MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleNIaTh BBIBOABI C UCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh aPTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS U BHIBOIBI;

BBIOMpATh CMOCO0 pelleHrus Y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4EToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpolseMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHUE
10 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENNFHO (POpPMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpollecca, a TaKXKe BBIABUTATD
MPEJINOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIPOC U JUIsl pElICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3IMYHBIX THIOB, aHAIM3HPOBATH,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIHMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEIIBHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU  OOIIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUSA II0 XOAY PELICHMs 3a1ayH,
KOMMEHTHPOBATH IOJyYEHHBIN pE3yJIbTAaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCY>KIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BbICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me€ U CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YJIbTAThl PEICHUS 33/1a4d, SKCIIEPUMEHTA, UCCIEAOBAHMUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaay
Npe3eHTAlUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTaBJIATH IIJIaH, AJITOPUTM PELIEHUS 3a/lauM, BEIOUpATh CIIOCOO pELIeHUs C
y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJJICKT !

BJa/JE€Th HABBIKAMU  IIO3HABAaTENbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yjbTara peleHUs
MaTeMaTUYECKOHM 3a4a4u;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS pPe3yIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBmecTHAasl 1eATEJIBHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€Jlb COBMECTHOMU
NEeSATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEcC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNOBBIX (opMax palboThl (00CyXaeHHS, OOMEH MHEHUH,
«MO3rOBbI€ IITYpPMbl» W HWHBIE), BBIIOJHATH CBOIO 4YacTb padOThl H
KOOPJIMHHUPOBATh CBOM JCHCTBUSA C JIPYTMMH YJIE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHHKAaMHU B3aUMOJICUCTBUSI.

HHPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarONIMICA TOJYYUT CIIECAYIOIIHE
MPEAMETHBIE PE3yJIbTaThl IO OTACJIBHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Hadajla MaTEeMaTUYECKOTO aHaTN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMM: pPAIMOHATBLHOE YHUCIO0, OECKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH MPUOTHNKEHHBIC BEIYUCIICHUS, IPABUIa OKPYTIICHUS, IPUKUAKY U
OLICHKY P€3yJbTaTa BEIYNCICHUM;



CBOOO/IHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
NPaKTUYECKUX 3a]a4 U MPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOIHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCITHYHBIE U
HaTypaJbHbIE JIOTAPU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUIMH: APKCUHYC, aPKKOCUHYC M apKTAHI'€HC YMCIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPAaBHEHMSI-CIICICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPa3jM4YHbIE METOAbl PEIICHHS palUOHANIBHBIX MU JPOOHO-
palMOHAIBHBIX yPaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO ONEpPUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSATH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUISL peLIeHus 3a/1ay;

CcBOOO/JIHO ONEpUPOBATHh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro TeOMETPUYECKUN CMBICI,
UCIIOJI30BaTh CBOMCTBA ompenenuTeNs 2 X 2 s BBIYUCICHUS €ro 3HAYeHHs,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX ypaBHEHUH,
MOJICJINPOBATh PEAJIbHBIE CUTYalluN C TIOMOLIBIO CHCTEMBI JINHEWHBIX YpPaBHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPULl W OIpPEACIIHUTEIEH,
MHTEPHPETUPOBATH MIOJYUYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBHM € KOPHSIMHU Il MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM IIOKA3aTeIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPAKECHMUI;

CBOOOJIHO OMEpUPOBATh MOHATUSIMHU: HpPPALMOHAIIBHBIC, MOKa3aTeJbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHUS C ITOMOIIBIO PABHOCHIIBHBIX
NIEPEXOA0B HIIM OCYILECTBIISAS IPOBEPKY KOPHEW;

MPUMEHSATHh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI ISl MPpeoOpa30BaHUS
TPUTOHOMETPUUECKHUX BBIPAKECHHUI;



CBOOOJHO OMEPUPOBATH IMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HeoOxommmble  (HOPMYJIBI  JIJIi  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHUM;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKe anreOpbl, COCTABISTH
BBIPDOKEHUSI, YpaBHEHMs, HEpPaBEHCTBA II0 YCIOBUIO 3a/a4yd, MCCIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu U rpapuku:

cBOOOIHO ONEpPUPOBATh MOHATUAMU: (QPYHKIHS, CIIOCOOBI 3a1aHusl (QyHKIUH,
B3aMMHO OOpaTHble (PYHKIUM, KOMMO3WLMS (yHKIUH, rpaduk GyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIE MpeoOpa3oBanus rpadukoB PyHKIUMT;

CBOOOJTHO OIEPUPOBATHh MOHATHSIMH: OOJACTh OMPEACICHUS U MHOXXECTBO
3HaYeHUH QPyHKINUU, HYJTH (PYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OIMEpUpOBaTh TMOHSATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuomyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMbI U
MUHUMYMBI (DYHKIIMM, HauOoJIblliee M HauUMEHbIee 3HaYeHHe (YHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypaIbHBIM U
HeabIM TIoKa3zareseM, Ipa@uk CTeneHHOW (YHKIHMU C HATypalbHBIM U IIEJIBIM
nokasaresnemM, rpaguk KOpHs N-0il CTeneHW Kak (PyHKIMH OOpaTHOW CTENEHU C
HaTypaJbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JHHEHHAs, KBaJpaTHUHas U APOOHO-JTHHEWHas
(GYHKIIUH, BBITIONHATH dJIEMEHTApPHOE MCCIIEA0BAHNE U MIOCTPOCHUE UX TPaPUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: IOKa3aTelbHAs U JorapupmMuyeckas
byHKIMHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHMUI;

CBOOOJHO OMEpUPOBATH TOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYXHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (QYHKIMI YNCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKIUH Ui MCCIEAOBaHUS TIPOLIECCOB MU
3aBHCUMOCTEN NpU pelIeHuH 3a7ad U3 JPYrux y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUUMHAMU;

Hauajia MaTeMaTH4ecKOro aHAIM3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apudmeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroOIasi reoMeTprUecKasi Mporpeccus, TMHEHHBINA U
OKCMOHECHIIUATBLHBIA POCT, (OpMYJia CIOKHBIX MPOIICHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCTIONIb30BaTh MPOTPECCUU IS PEIICHUs pealbHBIX 3a/ad MPUKIATHOTO
XapaKkTepa,

cBOOO/IHO ONEPUPOBATH NOHATUAMMU: MOCIIEIOBATEIIBHOCTD, CIIOCOOBI 3a/1aHHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE ¥ OTPAaHUYEHHBIE ITOCIIEOBATEIHLHOCTH,



MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a Kak aHalu3a
OECKOHEUHO MaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (YHKIIUW, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMITOTHI rpaduka QyHKITUH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIWS, HEMpEpbIBHAs Ha OTpeE3Ke,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 3a7aY;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMH: TIEpBasi M BTOpas MPOU3BOJIHbBIC
byHKIMM, KacatenbHas K TpaduKy QyHKIIH,

BBIYUCIISATh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (PYHKIUH, 3HATh TPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKITUH;

WCIIOJIb30BaTh TEOMETPHUECKUH M (U3UYECKUN CMBICT MPOU3BOTHOM IS
pelIeHUs 3a1a4.

MHo:xecTBa M JIOTHKA:

CBOOOJTHO  OMNEpPUPOBATh  TMOHATHSIMHU: MHOXECTBO,  OIEpaliud  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX y4eOHBIX MIPEAMETOB;

CBOOOJTHO OMNEPUPOBATH MMOHATUAMHU: OIPEACNICHHe, TEOopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOr0 OOBEKTA, 10KA3aTEIHCTBO, PABHOCUIIbHBIE
YPaBHEHHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kjacce 0OydyarOmIMICAd MOJYYUT CICAYIOIIHE
MpeAMETHbIE PE3YJIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4E€OHOTO
Kypca «Anrebpa u Hadajla MaTEeMaTUYECKOTO aHaTN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJHO OMNEPUPOBAaTh TMOHATHUSAMH: HATypaJlbHOE U II€J0€ YHUCJIO,
MHOKECTBA HATYPAJIBHBIX W IEIBIX YUCEI, UCIOJb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypallbHBIX 4KCen JJIsl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa IO MOJYJII0, 3alHChIBATh
HATYpaJIbHBIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHUS,

CBOOOJIHO OMEPHUPOBATH MOHSITUSMU: KOMIUIEKCHOE YMCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPUUECKON (hOpMeE, BBIMOIHATH apUPMETHUECKUE ONEepalii ¢ HUIMHU U
n300paxkaTh Ha KOOPJAUHATHOMN MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OMEPHUPOBATH MOHATUSMU: HUppallMOHAJIbHBIC, MOKa3aTelbHbIE U
jJorapuMUYECKHe HEpPaBEHCTBA, HAXOJUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCUJIBHBIX MIEPEXO/IOB;

OCYILIECTBJISATh OTOOp KOpHEH TMpHU PEIICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;



CBOOO/IHO OINEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOoAuMble (OpPMyJbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOO/IHO ONEPUPOBATh MOHATHSMH: CUCTEMa U COBOKYIHOCTh YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTh PEILCHUS
CUCTEMBI U COBOKYIHOCTEW pallMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

pemarhb palMOHAJIbHEIE, UppalroOHaIbHbIE, NOKa3aTeJbHbIE,
jgorapu(pMuyecKue U TPUTOHOMETPUYECKHWE YpaBHEHUS] U  HEPaBEHCTBA,
coJiepKalliie MOAYJIU U apaMeTphl;

IPUMEHSATH TpadUuecKre METOAbI JAJI PELICHHUs YPABHEHUI U HEPABEHCTB, a
TaKXKe 3aJ1a4d ¢ IapaMeTpaMy;

MOJIEJIMPOBATh pEajlbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKCHUSI, YPABHEHUWS, HEPABEHCTBA M MUX CHCTEMBI II0 YCJIOBHIO 3a/1ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHMEM ammapara anreopsl,
MHTEPHPETUPOBATH NOJYUECHHBIN PE3yJIbTAT.

DOyHkuuu U rpapuku:

CTPOUTHh TpadUKU KOMIO3UIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
UCCJIEIOBAHMSI U CBOIMCTB KOMIIO3ULIUU ABYX (PYHKIIHIA;

CTPOUTh T'€OMETPUYECKHE O00pa3bl ypaBHEHMH W  HEPaBEHCTB HA
KOOPJUHATHOM TNIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHAMHU: TPaQUKA TPUTOHOMETPHUECKHUX
byHKIUI;

OPUMEHATh (QYHKIUM Ui MOJCIUPOBAHMS U HCCIENOBAaHUS PEaIbHBIX
ITPOLIECCOB.

Hauvana MaTeMaTH4ecKOro aHajamsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl MCCIIEOBaHUs (DYHKIIMHM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HaMMEHbIIee 3HaUeHUsI (PYHKIIMM HENPEpPBhIBHON Ha
OTpE3KE;

UCIIOJI30BaTh MPOM3BOJHYIO IS HAXOXKJIECHHUS HAWIy4ylIero peuieHus B
OPUKIAAHBIX, B TOM 4YHCIE€ COLUMAJIbHO-DKOHOMHYECKMX, 3ajadax, i
OTIpENENICHUs] CKOPOCTH W YCKOpPEHHUsS Ipolecca, 3aJaHHOro (QopMyJiol uiH
rpadukom;

CBOOOJHO  ONEpHUPOBATH MOHATHSMHU: [EpPBOOOpa3Hasi, ONpeneIEHHBIM
WMHTErpajl, HAXOAWTh IEpPBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMI M BBIYUCIATH
uHTerpai no gopmyne Herotona-Jleionuna;

HAXOAUTh IJIOLIAAN IUIOCKUX GUTYpP U 00BEMBI TEJI ¢ MOMOUIBIO HHTETpaa;

UMETh TMpPEACTaBICHUE O MAaTEMaTHYECKOM MOJCIMPOBAHUU Ha MpUMEpPE
cocTaByieHUs MU PepeHIINaIbHBIX YPaBHEHUN;



pelaTh MpUKIAJAHbIE 33a4id, B TOM YHUCIE COLUAIbHO-I)KOHOMUYECKOTO M
(U3M4ECKOro Xxapakrepa, CpeCcTBAMU MaTEMaTHYECKOT0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanvecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpaMmbl Bcero Kontpoapipie  Ipaxruueckue o0pa3oBaTe/IbHbIE
padoThI padoThbI pecypenI
MHOXECTBO IEHCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHHS U 24 5
HepaBeHCTBa. CUCTEMbI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIHS C 12 1
[EJIBIM TTOKa3aTeIeM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppanmoHansHbie ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapumuueckne ypaBHEHUs
6 Tpuronomerpuueckre BoIpaKeHUs U 2 1
YpaBHEHHSI
7 ITocnenoBarenbHOCTH U POTPECCUH 10
8 HenpepriBabie dynkiuu. [IponsBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 11 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxkruueckue oOpa3oBaTejibHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u MHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIHA. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUEcKre HEPaBEHCTBA
5 KommekcHbie uncna 10
6 HatypanbHble u nensle uncia 10
CucTeMBbl paroHATBHBIX, HPPAITMOHATLHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC

KoanuecTBo 4acoB

boro | Kompoasae Mpucriccine | larawyienn ettt
padoThI padoTbI
MHOKeCTBO, OIepanun HaJl 1 https://resh.edu.ru/subject/lesso
MHOKECTBAMH U MX CBOICTBA 01.09.2023 n/4726/start/
. https://resh.edu.ru/subject/lesso
Jluarpammst Siiaepa-Benna 1 05.09.2023 n/4726/main/198198/
[MpumeHeHmne TeOpeTHKO- https://resh.edu.ru/subject/lesso
MHOKECTBEHHOI'O armapara Ijs 1 n/4726/train/
penieHus 3a1a4 06.09.2023
PanuonansHble yuca. https://resh.edu.ru/
OOBIKHOBEHHBIE U J€CATUUHBIE 1
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE
NePUOANYECKHE TPOOH 07.09.2023
PanpoHabHbIE YHCIIA. https://resh.edu.ru/subject/lesso
OOBIKHOBEHHBIE U JIECITHYHBIE 1 n/5223/
JpoOH, TTPOLIEHTHI, 0ECKOHEUHBIE
NEePUOANYECKHE TPOOH 07.09.2023
[Mpumenenue apodeli 1 MPOIIEHTOB 1 https://resh.edu.ru/subject/lesso
JUTSI pEIIeHUs TPUKIIATHBIX 3a7a4 n/5223/
. https://resh.edu.ru/subject/lesso
[Ipumenenne qpodei u MPOIEHTOB 1 n/5223/
JUTSL PEIICHUST TTPUKIIATHBIX 33714 12.09.2023 -
https://resh.edu.ru/subject/lesso
Cmapmoesan ouaznocmuueckas
1 1 n/4730/
pabdoma 3a Kypc anzeopul 9 knacca 13.09.2023 -
PabGora Hajg ommOKaMu. https://resh.edu.ru/subject/lesso
JIeCTBUTENBHEIE YHCIIA. 1 n/4730/
PanonansHbIe U UppalliOHATILHBIC
qucia 14.09.2023




10

Monynib A€HCTBUTENBHOTO YUCTIA U
€ro CBOMCTBa

14.09.2023

11

[IpubnuxEHHBIEC BEIYUCIEHNUS,
IIPaBWJIa OKPYIJICHUS, IPUKNAKA U
OLICHKA PE3YJIbTATA BHIUUCICHUI

19.09.2023

12

OCHOBHBIE METO/IbI pELICHUS
LENbIX U APOOHO-PallMOHATBHBIX
YPaBHEHUM U HEPABEHCTB

20.09.2023

13

14

15

OCHOBHBIE METO/IbI pELICHUS
LENBIX U APOOHO-PAlMOHATBHBIX
YpPaBHEHUI U HEPABEHCTB

OcHOBHBIE METOIbI PEIICHUS
LEJBIX U APOOHO-pAIMOHAIBHBIX
YpaBHEHU U HEPABEHCTB

MHoro4ieHsl OT OZHOH
IIepEMEHHOM. /[eeHne MHOro4IeHa
Ha MHOT'OWIEH C OCTaTKOM.
Teopema besy

21.09.2023

21.09.2023

26.09.2023

https://resh.edu.ru/subject/lesso
n/3785/

https://resh.edu.ru/subject/lesso
n/5298/

16

17

18

19

20

MHOTOYJICHBI C EITBIMH
koadunmentamu. Teopema Buera

Pemenue cucrem nuHENHBIX
YpaBHEHUU

Pemenue cucrem nuHENHBIX
ypaBHEHUU

Marpuna cuctemMsl JIMHENHBIX
ypaBHeHUM. OnpenennuTesb
MaTpHULbI 2X2, €r0 FreOMETPUYECKHUM
CMBICJ U CBOMCTBA; BBIUMCIICHHE
€ro 3Ha4YEHUs

Onpenenurens MaTpulpl 2X2, ero
F€OMETPUUYECKUN CMBICTT U
CBOMCTBA; BEIYHCIICHHUE €T0
3HAYEHUS

27.09.2023

28.09.2023

28.09.2023

03.10.2023

04.10.2023

https://resh.edu.ru/subject/lesso
n/3778/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/




21

22

23

24

[TpumeHneHue onpeaenuTeNs s
pelIeHUs: CUCTEMBI JINHEUHBIX
ypaBHEHUU

Perenue nmpukiaaHbIX 3a7a4 ¢
MOMOIIbIO CUCTEMBI JINHEUHBIX
ypaBHEHUU

Perenue nmpukiaaHbIX 3a71a4 ¢
MOMOIIbIO CUCTEMBI JINHEUHBIX
ypaBHEHUU

Koumponvnasa paooma Nl :
"PayuonanbHble ypasHeHus u
nepasencmea. Cucmemol
JUHeuHvIX ypagnenuu"’

05.10.2023

05.10.2023

10.10.2023

12.10.2023

https://resh.edu.ru/

https://resh.edu.ru/

25

26

Pabora Hag ommbkamu. OyHKIuS,
crocoObl 3a7aHus PYHKIIMH.
B3aumuo oOpaTHBIC QYHKITUH.
Komnozumus GyHKimii

I'paduk pyHkumn. dnemeHrapHbie
npeoOpa3oBaHus rpadukoB
byHKIMA

12.10.2023

17.10.2023

27

28

OO6nacth onpeneneHus u
MHO€ECTBO 3HAYCHUH (PYHKIUU.
Hynu ¢pynkuun. IpomexyTku 3HaKk
MIOCTOSTHCTBA

UéErHple 1 HEUETHBIE (PYHKITHH.
[Tepuonnueckue GyHKIIUH.
[IpoMexxyTKM MOHOTOHHOCTH
byHKIMHA

18.10.2023

19.10.2023

29

MaxkcuMyMBbI 1 MUHUMYMBI
¢ynkuuu. Haubonbiee n
HaMMEHbIIIee 3HaYeHNE PYHKIUU
Ha MPOMEXKYTKE

19.10.2023

30

JIunelinas, kBagpaTu4dHas U
JIpoOHO-IMHEWHAs] PYHKITUN

24.10.2023




31

32

33

DJeMeHTapHOe UcCiel0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX
byHKIMA

DJeMeHTapHOe UcCiel0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX
byHKIMA

CreneHsb ¢ LIETIbIM I0Ka3aTeNIEM.
bunom Herorona

25.10.2023

26.10.2023

26.10.2023

https://resh.edu.ru/subject/lesso
n/5540/

34

35

CreneHs ¢ 1eIbIM II0Ka3aTEIEM.
bunom Herorona

CrenenHast GyHKIUS C
HATypaJbHbIM U LIEJIBIM
nokazarenieM. E€ cBolicTBa u

rpadux

07.11.2023

08.11.2023

https://resh.edu.ru/subject/lesso
n/6119/

https://resh.edu.ru/subject/lesso
n/5540/

36

Konumponvnan paboma Ne2:
"Cmenennasn gpynkuusa. Eé
ceoiicmea u zpagpux"’

09.11.2023

https://resh.edu.ru/subject/lesso
n/4729/

37

Pabora Hajg ommbOKaMH.
ApudmeTnueckuii KopeHb
HATYpaJIbHOHN CTETEHU U €T0
CBOMCTBaA

09.11.2023

38

ApudpmeTnueckuii KopeHb
HaTYpaJIbHOM CTENEHU U €T0
CBOMCTBA

14.11.2023

39

[IpeoOpazoBaHus YUCITOBBIX
BBIPQXEHHH, COIEPIKALUX CTEIIEHU
Y KOpHU

15.11.2023

https://resh.edu.ru/subject/lesso
n/5498/

40

[IpeoOpazoBaHus YUCITOBBIX
BBIPQXXEHHH, COIEPIKAILUX CTENIEHU
Y KOpHU

16.11.2023

41

[TpeoOpazoBaHus YHCITOBBIX
BBIPQXCHHH, COIEPIKAILUX CTEIIEHU

16.11.2023




42

43

44

45

46

U KOpHU

HppanmonansHble ypaBHEHUS.
OCHOBHBIE METO/IbI pELICHUS
UPPALMOHATIbHBIX YPaBHEHHI

HppanmonanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI pELICHUS
UPPALMOHATIbHBIX YPaBHEHHI

HppanmonansHble ypaBHEHUS.
OCHOBHBIE METO/IbI pELICHUS
UPPALMOHATIBHBIX YPaBHEHHI

PaBHOCHIIBHBIE TIEPEXO/IbI B
pelIeHUN UPPALMOHATIEHBIX
ypaBHEHUU

PaBHOCHIIBHBIE TTEPEXO/IBI B

pELIEHUHN UpPALMOHATBHBIX
YpaBHEHUU

21.11.2023

22.11.2023

23.11.2023

23.11.2023

28.11.2023

47

PaBHOCHIBHEBIE nepexoanl B
pPELIEHUU UPPALMOHATIBHBIX
YpaBHEHUU

29.11.2023

https://resh.edu.ru/subject/lesso
n/3798/

48

PaBHOCHIBHEBIE nepexoanl B
pPELIEHUU UPPALMOHATIBHBIX
YpaBHEHUU

30.11.2023

https://resh.edu.ru/subject/lesso
n/5569/

49

50

CaoticTBa U rpaguK KOpHs N-0oi
CTETIEeHU KaK (YyHKLIUU 0OpaTHOMH
CTETICHU C HATYPaJIbHBIM
nokasaresuem

CgoiicTBa u rpaduk KOpHs N-0if
CTeNeHH Kak (QyHKIMH 0OpaTHOM
CTENEHH C HATYpaJIbHBIM
IIOKa3aTeseM

30.11.2023

05.12.2023

https://resh.edu.ru/

https://resh.edu.ru/

51

Konmponvnas paooma Ne3:
""Ceoiicmea u cpaghuk kopua N-oi
cmenenu. Hppayuonanvnole

06.12.2023

https://resh.edu.ru/




52

53

ypasuenun'"

Pabora Hag ommOkamu. CTEIeHs ¢
palLMOHANIBHBIM ITOKA3aTeNIEM U €€
CBOMCTBa

CreneHs ¢ paliMOHAIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

07.12.2023

07.12.2023

https://resh.edu.ru/

54

55

Crenens ¢ pallMOHAIbLHBIM
nokasaresieM U e€ CBOWCTBa

[TokazarenbHast QyHKIMS, €
CBOWCTBA U TpapuK

12.12.2023

13.12.2023

56

57

Ucnonp3oBanue rpaduka GpyHKIANA
JUISL pEILICHNs] YPaBHEHUI

Hcnonws3oBanue rpaduka GyHKIUU
JUISl peLICHUs] YPAaBHEHUN

14.12.2023

14.12.2023

https://resh.edu.ru/subject/lesso
n/3841/

58

[Toka3arenbHble ypaBHEHHS.
OcCHOBHBIE METO/BI PELLICHUS
IIOKa3aTeJIbHBIX YPABHEHHU

19.12.2023

https://resh.edu.ru/subject/lesso
n/5627/

59

60

61

[Toka3arenbHble ypaBHEHHS.
OcCHOBHBIE METO/BI PELLICHUS
NIOKAa3aTeNbHbIX YPABHEHUN

ITokazaTenbHbIE YpaBHCHUA.
OcCHOBHEBIC MCTOBI pCHICHUA
IMOKa3aTCIBbHBIX ypaBHeHI/II\/’I

Pybesxcnaa ouacnocmuka 3Hanuii
yuawuxcsa no meme
"lIloxkazamenvnas ynkyus.
Ilokazamenvnvie ypagnenusn'

20.12.2023

21.12.2023

21.12.2023

62

63

PaGora nag ommoOkamu. Jlorapupm
yucia. CBoiicTBa norapudma
Jlorapugm umncna. CBoiicTBa
norapudma

26.12.2023

27.12.2023

JlecaTUYHBIC JTOTapU(MBI.
HarypanpHbie norapudmMbt

28.12.2023




[IpeoOpa3zoBanue BhIpaKEHUH,

65 coJiep KaIiX JoTapu(pmbl 28.12.2023
[IpeoOpa3oBaHue BRIPAKCHHIA, https://lib.myschool.edu.ru/cont
66 coJieprKaluXx JorapudMol ent/5049
09.01.2024
67 [TpeobOpa3oBaHue BHIPAKCHHMIA, https://resh.edu.ru/subject/lesso
CoJIepKaIUX Jorapu(mbl 10.01.2024 n/5753/
68 [TpeobOpa3oBaHue BHIPAKCHHMIA, https://resh.edu.ru/subject/lesso
COJICp KAIUX JIOTapr(MbI 11.01.2024 n/3823/
69 [Ipeo6pa3oBanue BbIpakeHUH,
CoJIepKaIIuX JorapupMpl 11.01.2024
70 Jlorapudmuueckas pyHkus, €€
CBOICTBA U TpaduK 16.01.2024
Jorapudmiraeckas GyHKis, & https://resh.edu.ru/subject/lesso
& CBO¥CTBa U rpaduK ’ n/3834/
17.01.2024
Venombsosanmue rpadika (yHKim https://resh.edu.ru/subject/lesso
72 JUISl peILIEHUs] YPAaBHEHUN LIEZ
18.01.2024
73 Hcnonk3oBanue rpapuka GyHKIUH https://resh.edu.ru/
JUIsl pELIEHNs] YPaBHEHUN 18.01.2024
Jlorapudmuueckue ypaBHEHUS. https://resh.edu.ru/
74 OcHOBHBIE METO/BI PELLIEHUS
Jorapu(MUUECKUX YpaBHEHUN 23.01.2024
Jlorapugmuueckue ypaBHEHUS. https://resh.edu.ru/
75 OcHOBHBIE METO/IbI PELIEHUS
JOrapupMHUUECKUX YpaBHEHUI 24.01.2024
76 MeTo/1 BBEJIEHUS] HOBOM https://resh.edu.ru/
NIEPEMEHHOI 25.01.2024
PaBHOCHITBHBIE TIEpEXO/IbI B https://resh.edu.ru/
77 petieHuu gorapupMUIECKUX
ypaBHEHUU 25.01.2024




PaBHOCHIEHEIC NepexXoarl B

https://resh.edu.ru/

78 pelIeHIH JoTapuPpMHUUECKUX
ypaBHEHHUU 30.01.2024
Konumponvnas paboma Ned. https://resh.edu.ru/
79 "Jlocapughmuuecxkan pynkuyus.
Jozapugpmuueckue ypasnenun'" 31.01.2024
Pab6ora nax omuokamu. Cunyc, https://resh.edu.ru/
80 KOCUHYC, TAHT€HC ¥ KOTAHT'CHC
YHUCJIOBOT'O apryMEHTa 01.02.2024
81 CuHyc, KOCUHYC, TAHTCHC U https://resh.edu.ru/
KOTaHI'€HC YHCIIOBOT'O apTyMEHTa 01.02.2024
82 ApKCHHYC, apKKOCUHYC U https://resh.edu.ru/
ApPKTaHIE€HC YHCIOBOTO apryMEHTa 06.02.2024
83 ApKCHHYC, apKKOCHHYC U
ApPKTaHIE€HC YMCIOBOTO apryMEHTa 07.02.2024
TpuronomeTpuyeckasi OKpyKHOCTb,
84 OIpe/IeTICeHne TPUTOHOMETPHYECKHUX
(GYHKIUI YHMCIOBOTO apryMeHTa 08.02.2024
TpuronomeTpuyeckasi OKpyKHOCTb, https://resh.edu.ru/subject/lesso
85 ofpeieNIeHne TPUTOHOMETPHUECKUX n/4733/
(GYHKIMI YMCIOBOTO apryMeHTa 08.02.2024
https://resh.edu.ru/subject/lesso
n/6019/
86 OCHOBHBIC TPUTOHOMETPUIECKHUE
bopmybl https://resh.edu.ru/subject/lesso
n/3863/
13.02.2024
CHHYC 1 KOCHHYC CyMMBI M Pa3HOCTH https://resh.edu.ru/subject/lesso
87 JIBYX YIJIOB n/4735/
14.02.2024
CyMMa 1 pa3HOCTh CHHYCOB H https://resh.edu.ru/subject/lesso
88 KOCHUHYCOB . n/6322/

15.02.2024




TaHreHc cyMMbI U pa3HOCTHU JBYX

https://resh.edu.ru/subject/lesso

89 yTJIOB n/4735/
15.02.2024
dopMyJIbl IS IBOMHBIX U https://resh.edu.ru/subject/lesso
90 [IOJIOBUHHBIX YTJIOB. n/4734/
20.02.2024
DOpMyIIbI TOHMKEHHSI CTEIIEHN https://resh.edu.ru/subject/lesso
91 n/3489/
21.02.2024
. Konmponvnas paboma Ne5 no https://resh.edu.ru/subject/lesso
92 meme «Tpuzonomempuueckue n/3887/
8BIPAdICEH U
22.02.2024
PabGora Han ommmbOkamu. Pemenue
93 HPOCTEHIINX TPUTOHOMETPHIESCKUX
ypaBHEHUI
22.02.2024
Pemmenne mpocTeiimx https://resh.edu.ru/subject/lesso
%4 TPUTOHOMETPUYECKHX YPaBHECHHUI 4238/
27.02.2024
Pemenne npocreimmx https://resh.edu.ru/subject/lesso
95 TPUTOHOMETPUUIECCKUX YpaBHECHHI n/3898/
28.02.2024
Merto/ 3aMeHBI TIEPEeMEHHO https://resh.edu.ru/subject/lesso
96 n/4324/
29.02.2024
97 VYpaBHEHHs, CBOSIIHECS K
KBaJIpaTHBIM YpaBHEHUSIM 29.02.2024
Merton pa3ioxeHHs Ha MHOKUTEITH https://lib.myschool.edu.ru/cont
98 ent/5616
05.03.2024
OmHOPOIHBIE TPUTOHOMETPUIECKHE https://lib.myschool.edu.ru/cont
99 ypaBHEHHUS ent/5616

06.03.2024




100

101

[IprmeHeHre OCHOBHBIX
TPUTOHOMETPHUCCKUX POPMYIT ISt
pelIeHus] ypaBHEHUM

Konmponvnas paoomaNe6:
"Tpuzonomempuueckue
8LIPAIICCHUA U
mpuzoHomempuueckue
ypasnenusn'

07.03.2024

07.03.2024

https://resh.edu.ru/subject/lesso
n/6320/

https://resh.edu.ru/subject/lesso
n/6320/

102

103

Pabora Hajg ommOKaMH.
ITocaenoBaTeabHOCTH, CIIOCOOBI
3aJaHus OCJIEI0BATEIbHOCTEH.
MeTo1 MAaTEMaTHYSCKON MHIYKIIUN

MOHOTOHHI)IG %1 OFpaHI/I‘ICHHI)Ie
nocjeaoBarebHOCTH. McTopus
aHaAIM3a OECKOHEYHO MaJIbIX

12.03.2024

13.03.2024

https://resh.edu.ru/subject/lesso
n/6320/

https://resh.edu.ru/subject/lesso
n/6321/

104
105

106

Apudmernueckast mporpeccus
['eomeTpuyeckas mporpeccust

beckoneuHo yObiBaromias
reOMETPUYECKasi IPOrpeccust

14.03.2024
14.03.2024

19.03.2024

107

108

CyMmMma O0eckOoHEYHO yObIBarouiei
reOMeTPHUECKON porpeccuu

JIMHEeNHBIN U DKCIOHESHIINAIbHBIN
poct. Uucno e. ®opmyiia CI0KHBIX
MIPOLIEHTOB

20.03.2024

21.03.2024

https://resh.edu.ru/subject/lesso
n/4925/

109

110

111

JIMHEeNHBIN U PKCIOHECHIINAIbHBIN
poct. Uucno e. ®opmyiia CI0KHBIX
MPOLICHTOB

Hcnonws3oBanue nporpeccuu st
pelieHus peabHBIX 3a71a4
MIPUKJIAHOTO XapaKkTepa
Koumponvnan paboma Ne7:
"Ilocneoosamenvrocmu u
npozpeccuu'"

21.03.2024

02.04.2024

03.04.2024




Pabora Hajg ommoOkamu.

112 HenpeprsiBHble QyHKINN U UX

CBOICTBa 04.04.2024
113 Touxka pa3pbiBa. ACUMIITOTHI

rpadukoB QyHKIHIA 04.04.2024

CBoficTsa hyHKIIH HEMpEPHIBHbIX https://lib.myschool.edu.ru/cont
114 Ha OTpe3Ke ent/4519

09.04.2024

115 CaotiicTBa (DyHKIIUN HEMPEPHIBHBIX

Ha OTpe3Ke 11.04.2024
116 MeTtoa UHTEPBAIOB JIJIsl pEIICHUS

HEPaBEHCTB 11.04.2024
117 MeTto1 UHTEPBAJIOB ISl pEIICHUS

HEPABEHCTB 16.04.2024
118 MeTto1 UHTEPBAJIOB ISl pEIICHUS

HEPABEHCTB 17.04.2024

[IpumeHeHune CBOICTB https://resh.edu.ru/subject/lesso
119 HETIPEePBIBHBIX (QYHKITUH IS n/6112/

peleHus 3a1ad 18.04.2024

IIpuMeHeHne CBOMCTB
120 HENPEPBIBHBIX PYHKIMN 11

peuieHus 3aaa4y 18.04.2024
191 [lepBas u BTOpas mpon3BOIHBIE

byHKIUN 23.04.2024
122 Ornpenenenne, reOMeTPUIECKHUI

CMBICJI TPOU3BOTHOM 24.04.2024

Ompesenenie, (H3IHEcKHi CMBICT https://resh.edu.ru/subject/lesso
123 npomBonHoﬁ, n/4923/

25.04.2024

- . https://resh.edu.ru/subject/lesso
124 paBHEHHUE KacaTeJIbHOM K n/6114/

rpaduky dyniumH 25.04.2024
125 YpaBHeHHUE KacaTeIbHOM K 02.05.2024




126

rpaduky QyHKIMH

[TponsBoaHBIE 37IEMEHTAPHBIX
byHKIUI

02.05.2024

https://resh.edu.ru/subject/lesso
n/3954/

127

128

[Ipon3BoIHBIE 3JIEMEHTAPHBIX
byHKIHA

[IpounsBoiHasA CyMMBI,
IIPOM3BEICHHUS, YaCTHOTO U
KOMIIO3UIINH ()YHKITHIA

07.05.2024

08.05.2024

https://resh.edu.ru/subject/lesso
n/4922/

https://resh.edu.ru/subject/lesso
n/6114/

129

[IpounsBoiHasA CyMMBI,
IIPOM3BEICHHUS, YaCTHOTO U
KOMITO3UITNH (YHKITHIA

14.05.2024

https://resh.edu.ru/

130

[IpounsBoiHasA CyMMBI,
MIPOU3BEICHHUS, YACTHOTO M
KOMITO3HITMHU QYHKIIUIA

15.05.2024

https://resh.edu.ru/

131

Konumponvnas paboma Ne8:
"IIpouzeoonan"”

16.05.2024

https://resh.edu.ru/

132

133

134

135

PabGora Hag ommoOkamu.
[ToBTOpenue, 06001IIEHNE,
CUCTEeMaTH3aIs 3HAHWI:
"VYpaBHeHus"

[ToBTOpenue, 060061IeHNE,
CUCTEeMAaTH3aIis 3HAHW:
"OyHkuun"

Hmozoeas ouaznocmuka 3nanui
yuawguxca 3a kype 10 knacca
PabGora Hag ommoOkamu.
[ToBTOpenue, 06001ICHNE,

cucTeMaTu3anus 3HaHuu no treme "

Hepasencrsa"

16.05.2024

21.05.2024

22.05.2024

23.05.2024

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

136

[ToBTOpeHme, 0600IIEHNE,
CUCTCMaTu3aluuAa 3HaHI/II71 I10 TEMC

23.05.2024

https://resh.edu.ru/




’ "3agauu ¢ napameTpom"

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

136

11




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne Npon3BOJHON K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

[TpuMeHeHne IPOU3BOTHOMN K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBEI

[Ipumenenne npou3BOIHOM K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTB M 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio pyHKIUH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

Haxosxnenne HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON
(GyHKIIUM Ha OTpe3Ke

Haxoxnenue HauOOJIbILIErO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHOMN




(GyHKIIUM Ha OTpe3Ke

Haxoxneaue HanOOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHHUS HENPEPHIBHOM
(GYHKIIUU Ha OTpE3Ke

10

Haxoxneaue HauOoJIbILIErO U
HAaWMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GYHKIIUU Ha OTpE3Ke

11

12

13

Haxoxnenne HanOoOJIbIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(byHKIHMU Ha OTpe3Ke

Haxoxnenne HanOOJIbIIETO U
HAaWMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(byHKIHMU Ha OTpe3Ke

[Ipumenenne nponu3BOIHOM IS
HAaxO0JICHUsI HAMJIYYILIETO PEIICHUS B
MPUKJIAJHBIX 3a/1a4ax

14

[Ipumenenne npou3BOTHOM IS
HaXOJICHUSI HAWJTYYIIIETO PEIICHUS B
MPUKJIAJHBIX 3a/1a4ax

15

[IpuMeHeHne Mpou3BOJHON IS
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
mporiecca, 3alaHHOro (GopMyJIoN HiIn
rpaduKom

16

[Ipumenenne npou3BOTHOM IS
oTpeJie]ICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION WITH
rpaduxom

17

Komnozunus pyHkuumit

18

Kommnosumus hyskmmi




19

Kommnosumus hyHkmmi

I'eomerpuueckue 0Opas3bl ypaBHEHUN Ha

20 KOOPJIUHATHOMN TIOCKOCTH

21 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
(YHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

93 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIie 3IeMEHTAPHBIX (QYHKITUH.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX

o5 [TepBooOpasHbie 3NeMEeHTapHBIX (QYHKIUH.
[IpaBuiia HaX0XI€HUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCKnid CMBICI
UHTErpana

97 Brruucnenue onpenenéHHoro MHTerpaa
o Gopmyine HoroTona-JIeliOnuna

28 Brruncnenue onpeneia€HHOro nHTerpaia
o ¢opmyne Horotona-JleliOuua

29 [IpumeHeHue nuHTerpana i HaX0XKACHUs
TUIOIIAeH TIOCKUX QUTyp

30 [IpumeHeHue nHTerpaia g HaX0XKACHUS
00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps! pemeHunit quddepeHraIbHbIX
YpaBHEHUU

32 [Ipumeps! pemienuit AudpepeHnrnarIbHbIX
YpaBHEHUI

33 MareMatuueckoe MOJACITUPOBAHNE




PEaITbHBIX MTPOIIECCOB C TOMOIIBIO
Qg QepeHIranbHbIX ypaBHEHU I

Kontponbnas padota: "[lepBoobpazHas u

34 |
UHTErpal

35 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U IrpauKu

38 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKINHU, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUN C IIOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

41 YPaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YPaBHEHU C TOMOIIbIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT00p KOpHEH TPUTOHOMETPUUYECKHX

43 YPaBHEHU C TOMOIIbIO
TPUTOHOMETPHUYECKONW OKPYKHOCTH

44 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

45 Pemenue TpuroHoMeTpUIECKUX




HCPaBCHCTB

PemreHne TpuroHOMETpUYECKUX

46
HEPaBEHCTB

47 Pemenne TpuroHoMeTpudeCcKuX
HEPaBEHCTB
Kontponbnas padota: "['padukn

48 TPUTOHOMETPUYCCKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OcHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

57 OCHOBHBIE METOBI PELICHUS
UppallMOHANILHBIX HEPABEHCTB

58 OcHOBHBIE METOBI PELICHUS

HUPPALMOHAIILHBIX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUS

%9 UppanoOHaTbHBIX HEPABEHCTB

60 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB

61 I'paduueckue METObI pELICHUS
UppaIMOHALHBIX YPaBHEHHH

62 I'padpuueckue MeTo bl peLIeHus
MppaIMOHAIBHBIX YPaBHEHHH

63 I'paduueckue MeTo bl peLIeHus
[0Ka3aTeIbHbIX YPaBHEHUN

64 I'paduueckue METOIbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue MeTo bl peLIeHus
Jorapu(PMUUECKUX YpaBHEHUN

66 I'paduueckue MeTo bl peLeHus
Jorapu(pMHUUECKUX HEPABEHCTB

67 I'paduueckue METOIBI peIICHUS
Jorapu(MUUECKUX HEPABEHCTB
I'paduueckue MeTo bl peleHus

68 MOKa3aTeJIbHBIX U JIOrapu(PMUIECKUX
YpaBHEHUI
I'paduueckue MeTOIbI peLIeHUs

69 MOKa3aTeJIbHBIX U JIOTapu(HMUIECKUX
ypaBHEHUU
I'paduueckue METOIBI pEIICHUS

70 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

7 I'papuueckue MeTo bl peLIeHus

IIOKa3aTCJIbHBIX U J'IOI‘apI/I(l)MI/I‘ICCKI/IX




HCPaBCHCTB

KonrponsHas pabdora: "MppanuoHanbHeie,

72 MOKa3aTeIbHBIC U JJOTapU(MUUECKHE
HepaBeHCTBA"
KommiekcHbie uncna. Anredpandeckas u

73 TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMILJIEKCHOT'O YHCIIa
KommiekcHpie uncna. Anredpandeckas u

74 TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMILIEKCHOTO YHCIIa

75 Apudmernueckue onepanuu ¢
KOMILIEKCHBIMU YU CJIaMU

76 Apudmerndeckue oneparum ¢
KOMIUIEKCHBIMU YU CJIaMU

77 N300paxkeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJIMHATHOM TNIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOP/AMHATHOH MJIOCKOCTH

79 ®opmyna Myaspa. KopHu nN-oi ctenenu
13 KOMIUIEKCHOT'O YHCIIa

80 ®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO YHCITa
[TpuMeHeHre KOMIUIEKCHBIX YHCeN JUIs

81 pemeHust GU3NYECKUX U FreOMETPUIECKUX
3aja4

82 KonrtponbHas padora: "KomriuiekcHbie
gucia"

83 HarypanbHble u 11enpie yucia

84 HatypanbHble U 11es1ple yncia




HpI/IMCHeHI/Ie IIPHU3HAKOB ACIMMOCTHU

85
LIEJIbIX YUCEN

86 IIpuMeHeHne NPU3HAKOB 1ETUMOCTH
LEJIBIX YnCell

87 [IpumeHeHne NpU3HAKOB AETUMOCTU
uensix yrcesr: HOJl u HOK

88 IIpuMeHeHMe NPU3HAKOB 1ETUMOCTH
uensix yucesnr: HOJl u HOK

89 [IpuMeHeHne NPU3HAKOB 1ETUMOCTH
LEJIBIX YUCEII: OCTAaTKH 110 MOJIYJIIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIbIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpuMeHeHne NPU3HAKOB J1EIUMOCTH

91 LEeNbIX YUCell: anroput™ EBkimnaa mis
pelIeHus 3a1a4 B LEJIbIX YHCIaxX

92 KonrtponbHas pabota: "Teopus 1emnbix
gucen"
CucremMa 1 COBOKYTHOCTh YpaBHEHUH.

93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIECTBUS
Cucrema v COBOKYITHOCTh YPaBHEHH.

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METOABI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX YPAaBHEHUI
OCHOBHBIE METOBI PELLIEHUS CUCTEM U

96 COBOKYITHOCTEH MpPaLMOHATBHBIX
ypaBHEHUH

97 OCHOBHBIE METO/IbI PEUIEHUS CUCTEM U




98

COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUN

OCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUI

99

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(p)Mu4ecKux
ypaBHEHUH

100

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHUI

101

IIpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTH4YeCKHUX 3a/1a4 U 3a]1a4 U3
pa3nuYHBIX 001aCTe HAYKH U PEeaTbHOM
YKWU3HM, HHTEPIIPETALUS TOJTy4EHHBIX
pe3yJIbTaToOB

102

IIpuMeHeHHe CUCTEM K PELIECHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3auyYHbIX 00JacTel HayKu U peaslbHOM
YKWU3HM, HHTEPIIPETALUs OJTy4EHHBIX
pe3yJIbTaToOB

103

[IpuMeHeHrEe HEPAaBEHCTB K PELICHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
pa3aMyYHbIX 00JacTel HayKu U peaslbHOM
YKWU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pe3yJIbTaToOB

104

KonrtponsHas padora: "Cucremsl
palMOHAIBHBIX, UPPALIMOHATIBHBIX
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX




ypaBHEHUN"

105 PannonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonaneHble HEpaBEHCTBA C
rnapameTpamu

107 PanrionanbHbIE CHCTEMBI ¢ TTapaMeTpamMu

108 UppanmonanbHbie ypaBHEHHUS,
HEPAaBEHCTBA C IapaMeTpamMu

109 HppanmonaibHble CUCTEMBI C
napameTpamu

110 [loka3zaTenbHbIE ypaBHEHUs, HEPABEHCTBA C
rnapameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C MapaMeTpamMu

113 Jlorapudmudeckue CUCTEMBI ¢
rnapameTpamu

114 TpuronomeTpuuecke ypaBHEHHUS C
napameTpamu

115 TpuroHomeTpuueckre HEpaBeHCTBA C
rnapameTpamu

116 TpuronomeTpudecKkme CUCTEMBI C
napameTpamu
[TocTtpoenue u uccnenoBaHue

117 MaTeMaTHUYECKUX MOJIENIEH peaTbHbIX
CUTYallMil C MOMOIIbIO YPAaBHEHUH C
napameTpamu

118 [TocTtpoeHue u uccnenoBaHue

MaAaTEMATHYCCKUX MO,I[GHGP'I PEAIBbHBIX




CUTYallUi C IOMOIIBIO CUCTEM YPABHEHUIA
C mapameTpaMu

HOCTpOCHI/Ie H UCCJICOOBAHUC
MaAaTEMAaTHUYCCKUX MOI[CJ'Ief/'I PEAIbHBIX

119 CUTYallUi C IOMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu

120 Kontponbnas padota: "3agauu ¢
napamerpamu"

121 [ToBTOpeHme, 06001IEHNE,
cucTeMaru3auus 3HaHui: "YpaBHeHus"

122 [ToBTOpeHME, 0000MIIECHNE,
cucrtemaTusanus 3Hanuil: "YpaBHenus"
[ToBTOpenHme, 06001IEHNE,

123 CHUCTEMAaTH3alys 3HaHU|: "Y paBHEHUS.
Cucremsl ypaBHeHU"

124 [ToBTOpenue, o6o0IIEHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencraa"

125 [ToBTOpenue, 06001IeHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

126 [ToBTOpenue, 06061IeHNE,
cucremarusanus 3Hanui: "HepaseHncraa"
[ToBTOpenue, o6o0mEeH e,

127 cucrtematusanus 3Hanuii: "[IponsBoaHas u
e€ npumMeHeHue"
[ToBTOpenue, o6o0mEeH e,

128 cuctematusanus 3Hanuii: "[IponsBogHas u
e€ npumMeHeHue"

129 [ToBTOpenue, 060061IeHNE,

cucreMarusanus 3HaHui: "lIponsBogHas u




e€ mpuMeHeHue"

[ToBTOpeHue, 06001eHNE,

130 cucTeMaTtu3anus 3Hanuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, 06001EHNE, 1
cucTeMaTtu3alus 3Hanuit: "Oynkuun"

132 [ToBTOpeHue, o600IIEeH e, 1
cucTeMaTu3aus 3Hanuii: "Oyakuun"

133 [ToBTOpEeHME, 0000IIEHNE, 1
cucreMaTtu3anus 3HaHui: "Oynkuun"

134 Hrorosas KoHTpoJIbHAsI paboTa

135 HroroBas koHTposbHAs paboTa 1 1

136 [ToBTOpeHME, 0606HI€HIfe, 1
CUCTEeMAaTH3aIHsl 3HAHHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Anre0Opa u Hadana MaTeMaTudeckoro ananu3a. 10kimacc: 6a30BbIN U
yriyonennsiit yposuu /C.M. Hukonwsckuii, M K. [Totanos u ap. M:
IIpocsemienne,2018r

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

AnreOpa 1 Havasia MaTeMaTudeckoro ananu3za. 10kmacc: 6a30BbIM U
yriyonennsiit yposuu /C.M. Hukonbsckuii, M.K. ITotanos u ap. M:
IIpocBemienne,2018r
Junaktnueckue marepuaisl / M.K. [Totanos, A.B. IlleBkun/
Tematnueckne Tectol / FO.B. Illerrenes /

Metomuueckue pekomenaanuu / M.K. [Totamos, A.B. IlleBkun /

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.fipi.ru/ — ®UITN

http://4ege.ru/ — 4 EI'D py
https://ege.sdamgia.ru/ — Pemry EI'D

https://infourok.ru/obobschenie-opita-raboti-sistema-podgotovki-uchaschihsya-k-
itogovoy-attestacii-po-matematike-859786.html — OGoO1eHKE OMbITa paOOTHI
((CI/ICTeMa IIOAIrOTOBKHU yLIaHJ;I/IXCH K HTOFOBOfI arTeCTaluu 110 MaTeMaTUuKeE»

http://rsoko.dpo53.ru/wp-content/uploads/2017/09/1togovyj-analiticheskij-sbornik-
2017.pdf —

WTOroBbIii aHAMUTUYECKHUI COOPHUK

http://globuss24.ru/doc/sistema-podgotovki-uchashtihsya-k-gosudarstvennoy-
itogovoy-attestatsii-po-matematike — Cucrema NoAroTOBKH ydaiuxcs K
roCyJIapCTBEHHOM (MTOTOBOM) aTTECTAllUM 10 MaTEMaTHKE

https://www.metod-kopilka.ru/ispolzovanie-elektronnih-obrazovatelnih-resursov-
novogo-pokoleniya-eor-np-v-prepodavanii-matematiki-v-usloviyah-fgos-
64136.htm| — Mcnonp3oBanue 3JIEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB HOBOT'O
nokojienus (DOP HII) B mpenogaBanuu mateMaTtuku B yciaoBusax OI'OC




https://ypok.pd/library/elektronnie_obrazovatelnie_resursi_v_sovremennoj_ 2103
05.html — DnexTponHBIE 00pa30BaTENBHBIC PECYPCHI B COBPEMEHHOM
00pa30BaTeNbHON OpraHu3aluu

http://oTkpbiThIiypoK.pd/%D1%81%D1%82%D0%B0%D 1%82%D1%8C%D0%
B8/532279/ — Hcmonb30BaHKe IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB Ha
ypOKax MaTeMaTUKU

https://proshkolu.ru/user/efros57/blog/526410 — DOP mjist yuutens MaTeMaTHKH
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