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MNOACHUTEJIbHAS 3AIINCKA

VYueOHblit Kypc «AnreOpa W Hayalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HaubOosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiero o0Opa3oBaHUs, MOCKOJIBbKY, C OJHOMN
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAIbHYIO 0a3zy Ui HM3y4eHHsS BCEX eCTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOpoHbI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHUE
o0yJaromuxcsi Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYyruX JUCHMIUIMH. B pamkax pmaHHOro ydeOHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT  YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOM HayKH, KOTOpas
dbopMynupyeT CBOU JOCTHKEHUS B MaTeMaTudeckoi popme.

VY4eOHblit Kypc anredpsl M Hayall MaTeMaTHYECKOTO aHAIM3a 3aKJa/JbIBA€T OCHOBY IS
YCIEIIHOTO OBJIAJICHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMA Pa3BUTHS DKOHOMUKH W OOIICCTBEHHOW J>XW3HHU, IMMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BATh WX JJIS
JTAIBHEWIETO0 O00pa3oBaHWs W B IIOBCEJIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTUYECKOro aHaan3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHHHOCTbH, JIOKa3bIBATh
YTBEPKACHHSI C MOMOIIBI0O UHIYKIIMH U PACcCCYkAaTh NEAYKTUBHO, HCIOIb30BaTh 0000IICHUE U
KOHKPETHU3aIMio, abCTparupoBaHWE W aHAIOTHIO, (OPMUPYET KpEeaTUBHOE M KPHUTUYECKOE
MBIIIUICHHE.

B xone um3yuenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOydaroruecsi TOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITENBHOTO
MOCTPOCHUST MAaTEMaTHYCCKHX MOJEICH pEaJbHBIX CUTYyalluid, WHTCPIPETANN TOJy4EeHHBIX
pelIeHui, 3HAKOMSITCSI C MIPUMEpaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKEe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc o0iagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIiA
peanmu3yercsi Kak depe3 y4eOHBIM MaTepual, CHOCOOCTBYIOHIMHA (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
MPOJO/DKUTEIILHOM — KOHIICHTPAIlMd  BHUMAHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH |
OTBETCTBEHHOCTH 3a MOJIYYCHHBIN pe3yibTar.

B ocHoBe meromukn oOyueHHs anreOpe ¥ HadajsaM MaTEeMaTHYECKOTO aHaIM3a JIC)KHT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CIEeyIOIINE COJEpKATeNbHO-METOANYECKHe JTHUHUM: «Uucrna U BbUUCICHUS», «DyHKIMH U
rpadukny, «YpaBHEHHS U HEpaBeHCTBay, «Havana MaTeMaTn4eckoro aHanmu3ay, «MHOKECTBa U
Joruka». Bce OCHOBHBIE COIEP)KATEIHbHO-METOAUYECKUE JIMHUUA H3YYarOTCS Ha MPOTSHKEHUU
JIBYX JIET OOYy4eHHs] Ha YpOBHE CpeHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JIOMOJHSS IPYT
JIpyra M TOCTETEHHO HACHIIASCh HOBBIMH TeMaMU U pasznenamu. JlaHHBIA y4eOHBIH Kypc
SBIISIETCST MHTETPAaTUBHBIM, IIOCKOJBKY OOBEIMHSET B cebe CcolepKaHWe HECKOJIbKUX
MaTeMaTHYECKUX JMCUUIUINH, TAaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEOpHsl MHOJXKECTB, MaTeMaTrWdeckas Jjorumka u npyrue. [lo mepe Toro kak oOydarommecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTeMAaTUYECKHMM alllaparoM, y HHUX TOCIEeI0BATEIBHO
dopMupyeTcss M COBEPIIECHCTBYETCS YMEHHE CTPOUTh MaTEMaTHUYECKYI0 MOENh peaTbHOMH
CUTyalluu, TPUMEHATh 3HAHUS, MOJTYYCHHBIE MPU U3YUYEHUU Y4eOHOTO Kypca, A pelieHUs
CaMOCTOSITENTFHO CPOPMYIMPOBAHHONH MaTeMaTHYeCKOH 3ajadd, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTenpHO-MeTOAMYeCcKast  JMHUS  «Yucnma W BBIUMCICHHS»  3aBepIIaeT
dbopMUpOBaHNE HABBIKOB HCIIOIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLIO HAYyaTO Ha
YpOBHE OCHOBHOTO 0011iero obpaszoBanms. Ha ypoBHe cpemHero obmiero odpa3oBaHHUs 0c000€
BHUMaHUe yjaemnseTcs (GOpMHPOBAHUIO HABBHIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0sl UCIONb30BaHNE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH
npUOIKEHHBIE BEIYUCIICHUS, OIICHUBAThH YHCIIOBBIC BRIPAKEHUS, pabOTaTh C MATEMATHYECKUMU



KOHCTaHTaMH. 3HAKOMbIE OOYYarONIMMCSI MHOXECTBA HATYpPaJbHBIX, LIENBIX, PAllMOHATBHBIX U
JIEMCTBUTEIIbHBIX YHUCEN JOIMOIHSIIOTCS MHOXECTBOM KOMILUIEKCHBIX uucesl. B KaxaoM U3 3Tux
MHO>KECTB PacCMaTPUBAIOTCA CBOWCTBEHHBIE eMy clielu(UYECKue 3a/1auu U Olepaluu: JeJIeHre
HAIEJIO, OMNEPUPOBAHME OCTATKAMH HAa MHOXECTBE IICNIbIX YHCEN, OCOoO0ble CBOMCTBA
paloHaIbHBIX U UPPALMOHATIBHBIX UYUCeN, apu(MeTHyecKue ornepaluu, a TakKe H3BICUYEHUE
KOpHSI  HAaTypaJIbHOM  CTENEHHM Ha  MHOXECTBE KOMIUIGKCHBIX  uucen.  braronmaps
MOCJIEIOBATEIbHOMY  PACUIMPEHHMIO Kpyra HCIOJIB3YEMbIX 4YHCEI W 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHCHHSI IJIsl PEIICHUS PA3IMYHBIX 33729 (OopMHUpYyeTCs MpeACcTaBlIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIM B IOCTPOCHHUH MOJIEIEH peaIbHOIO MUPA, IIIUPOKO
UCTIOJIB3YIOTCS 0000IIEHIE U KOHKPETH3AIIHSL.

Jluans «YpaBHEHHSI U HEPABEHCTBA» PEaTU3yeTCs] HAa MPOTSHKEHUH BCEro OOy4YeHHS Ha
YpOBHE cpemHero oO0mero oOpa3oBaHMs, IOCKOJBKY B KaxIoMm pasnaene [Iporpammbl
MPEyCMOTPEHO pellIeHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbTare oOyyaroniyecsi OBIaJeBalOT
pa3IMYHBIMU ~ METOJAaMHU  pEIICHUS PpalUOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTEJbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXKe 3a/ad,
coaepxamux mapaMmerpsl. [lonydeHHble YMEHMsI MIMPOKO HMCIOJIB3YIOTCS TPH HMCCIEIOBAHUU
GyHKIHMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUN NMPUKIAIHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJIBININX W HAMMCHBITUX 3HAaYeHUH QyHKIWU. [laHHas comepikareabHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (GopmynaM, HpeodpazoBaHUs
paldOHATIBHBIX, UPPAMOHATHHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TAKKE BBIPAKEHUH,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOAUT JANbHEHIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBINLJICHUS
oOyuaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JECTYKTUBHBIX PacCyKICHHH, pabOThl C CUMBOJIBHBIMU
dbopmamu, TIpeICcTaBICHNUs] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHUs] IPAKTHUYECKUX U €CTECTBEHHO-
Hay4YHBIX 3a]1a4, HAIJISITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CogepxarenpHo-MeToanueckass TuHUS «DyHKIMU U TpauKU» TECHO MeperuieTaeTcs ¢
JIpYrUMU  JUHUSAMH  Y4eOHOrOo  Kypca, TIOCKOJIBKY B  KakOM-TO CMBICIE  3aaaéT
MOCJIEIOBATEIbHOCTh ~ M3Y4YEHUs1 Marepuana. M3ydeHue  CTENeHHOM, IOKa3aTelIbHOM,
norapu(MUUECKOl U TPUTOHOMETPUUYECKUX (DYHKIIMMA, UX CBOMCTB U rpa)uKoB, UCIIOJIb30BaHUE
byHKIMI U pemieHusl 3a7ad W3 APYTUX YYeOHBIX MPEJAMETOB U PEANTbHON JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKHUM aHAJM30M, TaK M C pElIEHWEM ypaBHEHUW W HepaBeHCTB. [Ipu
3TOM OonbIllOe BHUMaHuE yaensercs (QOPMUPOBAHUIO YMEHHsS BBIpaXaTbh (Gopmyramu
3aBUCUMOCTH MEXIY Pa3JIMUHBIMU BEJIMYMHAMH, UCCIIEIOBATh MOJyUYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH cojep)KaTeNbHON JIHMHUM HAlleieH Ha pa3BUTHE YMEHHH U
HAaBBIKOB, TMO3BOJISIONIMX BBIpAXKaTh 3aBUCHUMOCTH MEXKAY BEIMYMHAMH B pas3iuyHON (opme:
aHAIUTUYECKOW, Tpaduyeckod U crnoBecHOW. Ero wusyueHue cmocoOCTBYeT pPa3BUTHUIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHWI0O ¥  KOHKPETH3AIHH,
MCIIOJIb30BAaHUIO aHAJIOTHH.

ConepkarenbHas nmuHusa «Hadama maTeMaTHYeCKOTo aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTHYEeCKUX, TaK U MPUKIAJHBIX 3a/1a4, JOCTYIHBIX 00YyJarommuMmcs,
TaK KaK y HUX TOSIBJISETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOXKHBIX (DYHKIHH, OMPEIEIsITh UX
HauOOJbIIIME U HAUMEHBIIINE 3HAUEHUS, BRIYUCIATH MIomaan Guryp u oObEMBI Te, HAXOIUTh
CKOPOCTH W YCKOpEHHsI TporieccoB. JlaHHas comepiKaTelibHas JMHUS OTKPBHIBAET HOBBIC
BO3MOKHOCTH IIOCTPOEHUSI MATEMaTHYECKUX MOJENEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxOJIUTh HaWJIydlllee pelieHne B TPHUKIAAHBIX, B TOM YHCJIE COIUATbHO-DKOHOMHYECKHUX,
3a/la4yax. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHYeCKOTO aHajn3a CIOCOOCTBYET pPa3BUTHUIO
a0CTPaKTHOTO, (OPMATLHO-JIOTHYECKOTO M KPEATUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOyuarommuecs
Y3HAIOT O BBIJAIOIINUXCSA PE3YJIbTATAX, IOJYYEHHBIX B XOJ€ Pa3BUTU MAaTEMaTUKHU Kak HayKH, U
00 UX aBTOpax.



CopnepxxatenpHo-MeToANYeCKass JMHUA «MHOXKecTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTBl TEOPUUM MHOKECTB M MaTEeMaTH4YECKOM JIOTUKU. TeOpeTHMKO-MHOKECTBEHHBIC
IPEICTaBICHNs MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHUKU W IpeJaraloT Hauboiiee
YHUBEPCAJIBHBIN $3bIK, OOBEIUHSIONIMNA BCE pa3/eibl MaTeMaTUKA W €€ NPUIIOKEHUH, OHHU
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCLIUIUIMHBI U UX IPWIOKEHUA B equHoe 1enoe. [loatomy
BOXHO JIaThb BO3MOXHOCTH OOY4YalolIeMycsl IMOHHMATh TEOPETUKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHOM MaTEeMaTHMKU M HCIIOJIB30BATH €ro I BBIPAXKCHHUS CBOMX MbICIEH. [Ipyrum
BAKHBIM IIPU3HAKOM MAaTE€MAaTHKU KaK HAYKH CIEAyeT IIPU3HATh CBOWCTBEHHYIO €M CTPOrOCTh
00OCHOBaHMH W  CJEJOBAaHUE ONPEAEIEHHBIM IpaBWJIaM IIOCTPOCHUS  JIOKAa3aTeJbCTB.
3HAKOMCTBO C 3JIEMEHTaMM MAaTE€MaTH4EeCKOW JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOIO
MBILIEHHUS] 00Y4arOLUXCsl, T03BOJISIET UM CTPOUTH CBOM PACCY)KIEHMsI Ha OCHOBE JIOTHYECKHUX
npaBui, GOPMHUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHS.

B yuebHOM Kkypce «Aurebpa M Hadajga MaTeMaTHYECKOro aHajau3a» IMPHUCYTCTBYIOT
OCHOBbl ~ MaT€MaTH4YeCKOro  MOJEIUPOBAaHHUSA, KOTOpbIe  IMPU3BaHbl  CIOCOOCTBOBATh
(OpPMHPOBAHHIO HABBIKOB IOCTPOCHMS MOJENEH pealbHbIX CHUTyallUd, HCCIEIOBAaHUS ITHX
MoJieJIe C TOMOIBIO0 ammapara anreOpbl M MaTEeMaTH4YEeCKOro aHajau3a, WHTEepIpeTaluu
IIOJIyUYEHHBIX PE3yabTaToB. Takue 3aJaHus BIUIETEHBl B KaXAbIM W3 pa3leloB IPOrPaMMBI,
IIOCKOJIbKY BEChb MaTepuaji y4eOHOro Kypca MIMPOKO UCHOJB3YETCs ISl PELICHUS IMPUKIIATHBIX
3agad. llpm pemeHMM peanbHBIX —MPAKTHUECKUX  3a7ad  oOydaroluecs pa3BUBAIOT
HAOJII0/IaTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCIOJIb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3MpOBaTh Ipobiemy. JleATenbHOCTh MO (OPMHUPOBAHUIO
HaBBIKOB PEIICHMs MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCs B MPOIIECCe U3yUEHHs BCEX TeM Yy4eOHOTo
Kypca «AnreOpa u Hayajla MaTeMaTHYECKOTO aHAIU3a».

Ha uzyuenue yueOHoro Kypca «Anredpa u Hadyajga MaTeMaTHUYECKOT0 aHAJIM3a» OTBOJUTCS
B 10 kimacce —68uacos (2uaca B HeEIO).

COJAEPKAHUE OBYYEHUSA
10 KUIACC

Yuciia 1 BBIYUCICHUSA

Pannonanenele yncna. OOBIKHOBEHHbIE M JECSTUYHbBIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoanudeckue podu. IlpuMenenue qpodeil 1 NpoLeHTOB JUIsl peIeHUs] TPUKIIAJHBIX 3a]a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U peallbHOU KU3HHU.

JleiicTBuTenpHble uncia. PanuoHanbHble M MppalMOHANbHBIE Yucia. ApudmeTnueckue
OIepalyy ¢ JECUCTBUTEIBHBIMU 4YuciIaMu. MoOayib NEUCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpuOn>k€HHbIE BBIYMCICHUS, IMpaBWIa OKPYIJIEHMs, TNPUKHUJIKA U OLEHKa pe3ysbTara
BBIYKCIICHUM.

Crenensb ¢ nensiM nokasareneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit Gpopmsl
3alMCH JEHCTBUTEIBHBIX YHCEN JUIS PELICHUs] IPAaKTUYECKUX 3a/1a4 U ITPEICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKa3aTeNEM.

Jlorapugm umncna. CoiicTa gorapudma. JlecaTHUHbIE U HATypalbHbIE JOrapu(PMBbI.

CuHyC, KOCUHYC, TaHT€HC, KOTAaHI'€HC YHCIOBOIO ApryMeHTa. APKCHHYC, apKKOCHHYC
ApPKTaHI€HC YHUCIIOBOTO apryMEHTa.

YpaBHeHHUsI M HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHMS M YpaBHEHHU-CIIEACTBHs. HepaBeHCTBO, pelleHe HEpaBEeHCTBaA.

OCHOBHBIE METO/IbI PELICHHUS LIETBIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorowieHsl OT OJHOM IEepeMEHHOM. JleneHue MHOroudsgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodpduuuentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUMN, COAEPIKAIINX CTEIICHU U KOPHH.



WppauvonaneHble  ypaBHEHHs. (OCHOBHBIE METOJABl  PELIEHHS  HUPPALMOHAIBHBIX
YpaBHEHUM.

IToka3zaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PEIIEHUS [T0KA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBaHue BEIpAKEHUMN, COACPIKAIINX JIOTAPU(MBI.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJBl pPELICHUS JIOTapU(MUUECKUX
YpaBHEHUM.

OcHoBHble TpuroHoMmerpuueckue (opmynsl. I[Ipeobpa3oBaHue TPUTOHOMETPHUUECKHUX
BBIPAKECHUM. PellleHre TpUroHOMEeTpU4ECKUX YPaBHEHHM.

Pemienue cucteM JMHEHMHBIX ypaBHEHUM. Marpuiia CUCTEMbl JIMHEHHBIX YpaBHEHHH.
Onpenenurenis MaTpuilbl 2X2, €ro reoOMETPUYECKHUH CMBICI W CBOWCTBA, BBIYUCICHUE €r0
3HAYEHHUsI, IPUMEHEHUE ONPEACIIUTENS ISl PEIIEHUs CUCTEMbI JIMHEHHBIX YpaBHeHHI. Pemenue
MPUKJIAJHBIX 337a4 C IOMOIIBIO CUCTEMBI JMHEWHBIX ypaBHEHUN. MccienoBanue noCTpOCHHOM
MOJIEJIN C TOMOILBIO MATPHIL U OIIPEACIIUTEIIECH.

ITocTpoeHrne MareMaTH4eCKUX MOJENIEN peaJbHOM CUTyallMH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHM M HEPABEHCTB K PEIICHHI0 MAaTEMaTUYECKHX 3aJad U
3a/1a4 U3 pa3InYHbIX 00JIaCTe HAyKU U peaibHON KU3HU.

DOyHKIUH U rpauKu

OyHKus, crnocodbl 3amaHus (QyHKuuu. B3ammuo obOpatsble (yHkmun. Kommosuius
byukuuii. ['padux pynkuun. DnemeHTapHbIe Tpeodpa3oBanus rpadukoB GyHKINHN.

Ob6nacTp ompeneneHus © MHOXeCTBO 3HaueHui ¢pyHkuuu. Hymu ¢pynkuuu. [IpomexyTku
3HaKOMOCTOsHCTBA. UETHbIe U Heu€THble (yHKuuU. [lepuoanueckue Gynkuuu. [IpomexyTku
MOHOTOHHOCTH ()yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI QyHKIuU. Hanbomnpiiee u HanMeHbIIee
3HaYeHUS PYHKIMH HA TIPOMEXKYTKE.

JluneliHasi, KBaJpaTU4YHAas U JpOoOHO-THHEHHAs GYHKIUU. DIEMEHTapHOE UCCIIeIOBAHNE U
MOCTPOCHUE UX IrpaUKOB.

CrenenHasi QyHKIUsI ¢ HaTypaJbHBIM U IENbIM Moka3areneM. EE cBoiicTBa u rpaduk.
CpoiictBa u rpaduk KOpHA N-OM cTeneHW Kak (PyHKIMM OOpaTHOM CTENeHH ¢ HaTypajJbHBIM
IIOKa3aTeJIEM.

[Toka3zarenbHas U gorapudmuueckas GyHKIHH, UX cBOicTBa U rpaduku. Mcnonb3oBanue
rpaukoB QYHKIMN JUIsl pellIeHUs] ypaBHEHUH.

TpuroHomerpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUUECKUX (YHKLIUH
YHUCJIOBOTO APIyMEHTA.

@OyHKIMOHANbHbIE 3aBUCUMOCTH B peaJIbHBIX Mpolieccax U siBeHusX. [ papuku peanbHbIX
3aBUCHMOCTEHN.

Havana maTeMaTH4eCKOro aHaJIM3a

ITocnenoBaTeabHOCTH, CITIOCOORI 3a0aHUs MOCIeA0BaTeIbHOCTEN. MeTo 1 MaTeMaTHIECKOH
WHAYKIMA. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BAaTENbHOCTH. VCcTOpUS BO3HUKHOBEHUS
MaTeMaTHUYeCKOIo aHalln3a KaK aHajln3a 0ECKOHEUYHO MaJIbIX.

Apudmernueckass W reomMeTpuueckas — mporpeccud. beckoHeuHo — yObIBarolmas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpHUEcKON MpPOTrpecCUu.
JIMHENHBIN M OKCHOHEHUUAIBbHBIM pocT. Yucno e. dopMmyrna CIOXKHBIX IPOLIEHTOB.
Hcnonp30BaHne IPOrpeccuy JUIsl pelIeHnsl pealibHbIX 3a]au MPUKIaIHOTO XapaKTepa.

HenpepoiBHble ¢yHKIMM M HMX cBoilcTBa. Touku paspbiBa. ACHMOTOTHI TI'padUKOB
¢byuknuii. CBoiicTBa (yHKIUN HENpephIBHBIX HAa OTpe3ke. MeToJl MHTEpBaJOB Ui pPEHICHUS
HepaBeHCTB. [IprMeHeHne CBOWCTB HEMTPEPBIBHBIX (YHKLUH /ISl peIIeHHs 3a/1a4.

[lepBas u BTOpas npousBoubie GpyHKIMH. OnpeneneHne, TeOMETPUIECKU 1 HU3HIECKUI
CMBICJI IPOM3BOIHON. Y paBHEHUE KacaTelbHOH K rpaduky GpyHKIUH.

[TpousBoaHbie AneMeHTapHbIX QyHKUIUN. [Ipon3BoaHAs CyMMBbI, IPOU3BEICHHUS, YACTHOTO
Y KOMITO3UIIMU (YHKIUH.

MHoxkecTBa M JIOTHKA



MHOecTBO, onepani HaJl MHOKECTBAMHM U UX cBoicTBa. Jlnarpammel Dinepa—Benna.
[IpumMeHeHrne TEOPETHUKO-MHOKECTBEHHOTO amnmnapara /i ONUCAaHUs PEabHBIX MPOIECCOB U
SBJICHUH, IPU PEUICHUU 3aJ1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Ompenenenne, Teopema, CBOHCTBO  MaTEMaTHYECKOro  OOBEKTa,  CJE/ICTBHE,
JI0KAa3aTeNNbCTBO, PABHOCHIIbHBIE YPABHEHHS.

[DIAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHMYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI VYPOBEHB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa’aaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3ULUU  O0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIECTBA, MPEJICTABICHUE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpOIeayp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBHBIMU WHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON WICHTHYHOCTH, YBAXKEHUS K MPOIIJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHUSIM POCCHICKHUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, HMCIOJIb30BAHUE JITHUX JOCTHKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTH)KCHUN HAyKH U JCSTENIBHOCThIO YUEHOTO, OCO3HAHWE JMYHOIO BKJaJa B MOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTMYECKOT0 BOCTIMTAHMSI:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peIIeHUH, pacCyX ICHUH, BOCIPUUMYHBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e3omacHoro o0pa3a >KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryNsapHas (u3nuecKkas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HAHHUE IICHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IUuYHBIM chepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TJIaHBI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4eckoMy oOpa3oBaHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUHN
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMAaHHE BIHSHUS COIHAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOTHONM M COIMAIBHOW Cpeibl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHUs 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefbl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX TOCIEACTBUN JJIsl OKPYXKAIOLIEH CpeIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, NOHHMaHHWE MaTeMaTH4eCKoW Hayku Kak cepbl
YeJIOBEUECKOU JIEATENIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYMMOCTH JUIsl Pa3BUTUS LIMBUIM3ALIUU,



OBJIQJICHHE SI3BIKOM MATEMAaTHUKHA U MaTEMaTH4YECKON KyJIbTYpOil KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYIIECTBIISITh TPOECKTHYIO U MCCIIEIOBATEIBCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U
B IpYIIIIE.

METANPEAMETHBLIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYLIECTBEHHbIC MPU3HAKM MAaTEMaTH4YECKHMX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OMNPEACICHUS TOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALMK, OCHOBAaHUA [UIsi 0OOOLIEeHUS U
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHbIE U
OTpUIATEIIbHBIC, SMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NPOTHBOpeuHs B (akrax,
JAHHBIX, HAONIOJACHHUSIX W  YTBEPKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEHN U POTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKJIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEIILHO JTOKA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (IIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOMpaTh CrHoco® pemieHus YydeOHOM 3adauu (CpaBHHUBATh HECKOJBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamOoJiee TMOAXOMAUIUMNH C YYETOM CAMOCTOSITETILHO BBIJCICHHBIX
KPUTEPHEB).

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH
BOIPOCHI, (DUKCUPYIOIIHE TMPOTUBOpPEUHE, MPOOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJUTH  CAMOCTOSITEIBHO  CIUIAHUPOBAHHBIM  DKCIEPUMEHT, HCCIEIOBAHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIECHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCaMHU;

CaMOCTOSITENbHO (POPMYITHUPOBATH 000OIIEHUSI ¥ BBIBOJBI MO pE3yNbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHMI;

MPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIIBUTATh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISTH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX IJI OTBETA HAa BOMPOC U IS
pelIeHus 3a/1a4u;

BbIOMpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3UYHBIX THUIOB, AaHAJIU3UPOBATh,
CHCTEMaTH3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IHYHBIX BHJIOB U  (Qopm
MPEICTABIICHHUS;

CTPYKTYpUpOBaTh  WHGOPMAIMIO, TPEACTABIATH €€ B pa3IMYHBIX  (QopMax,
WJLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMM TI0O CAMOCTOSITEIBHO  CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Oo0wmenne:

BOCIIPUHUMAThL U (POPMYIHUPOBATH CYXKIEHUS B COOTBETCTBUH C YCIOBUSIMH U TEISIMHU
oOIIeHus], SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOKO TOYKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX
TEKCTaX, JaBaTh IMOSCHEHHA 10 XOJy pElIeHUs 3aJadyd, KOMMEHTHPOBATh IOJIY4YECHHBIN
pe3ynbTart;



B X0j/i¢ OOCYXXIEHHUs 3aJaBaTh BOIPOCH MO CYIIECTBY O0OCYXIAEMOW TEMbI, MPOOIEMBI,
pemaeMoil 3a1auu, BBICKA3bIBATh WJIEHM, HALIEJIEHHBIE HA IOMCK PELIEHMs], CONOCTaBISATh CBOU
CYXKICHHS C CY)KIEHUSIMU JIPYTMX YYaCTHHUKOB JAMAaora, oOHapyXHBaTh paziiudyve U CXOICTBO
MO3HILINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

NPEJICTaBISATh PEe3yJabTaThl PEUICHHs 3aJlauM, DKCIEPUMEHTA, HCCIIEeOBAaHUS, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMar BBICTYIUICHHS C Y4Y€TOM 3aJad4 [pPE3CHTAlud U
0COOCHHOCTEHN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pEIICHHs 3a/aud, BBIOMpATh CIOCOO pEmeHHs ¢ y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM HH(pOpMAaILUK.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaTOB, BIAAECTh CIOCOOaMU CaMOMIPOBEPKH,
CaMOKOHTPOJIS IIPOIIECCa U pe3yiibTaTa PEeIIeHUs] MaTEMaTUUECKOH 3a7auu;

MPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEHICHUH 33/ayl, BHOCUTH
KOPPEKTHBBI B JESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3yslbTaTa LEIM M YCIOBUSM, OOBSICHATH IPUYUHBI
JOCTHIKEHUS] WJIM HEAOCTH)KEHUS pPE3yJNbTaTOB JEATEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATeIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI IpU
pelieHnn y4eOHbIX 3a/Jay, MPUHUMATh IeJlb COBMECTHOM JEATEeIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM PabOTHI, paclpeaesisiTh BUIBI paboOT, TOrOBApUBATHCS, 0OCYXKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B IpyHHoBbIX (opMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

IMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJiacce oOyd4aroIIMiCs MOJYYHUT CIEAYIOIIHE NpeIMETHbIE
pe3yNbTaThl O OTAENIBbHBIM TeMaM palbouell mporpammsl ydeOHOTro Kypca «AnreOpa u Hayaia
MaTEMaTHYECKOTO aHAJIN3a»:

Yucsia ¥ BHIYMCIICHUS:

CBOOOJTHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YHCII0, OECKOHEYHas! MepUOUecKas
Ipo0b, MPOLEHTHI, UPPALMOHATIBLHOE YHCIIO, MHOXKECTBA PAI[MOHAJBHBIX U JEHCTBUTENHHBIX
4KCell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IpOOH U MPOIEHTHI AJIs PEIIeHUs IPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciieit
3HAHUU U pEAIbHOM KU3HH;

IPUMEHSTh NPUONMKEHHBIE BBIYMCIEHUS, MpaBHiIa OKPYTJEHHUS, MPUKUAKY M OLIEHKY
pe3yJsipTaTa BIYUCIICHUN;

CBOOOJHO OMNEpUPOBATh MOHSATHEM: CTEMEeHb C IeJIbIM I0Ka3aTelieM, HCIO0Jb30BaTh
HOIXOAALIYI0 (OpPMY 3alHMCH JACHCTBUTEIBHBIX UYUCEN JUIsl PelIeHHs MPaKTUYeCKUX 3a1ad U
MIpEJICTaBICHUS JaHHBIX;

CBOOOJTHO ONIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HAaTYpalbHOI CTENEeHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOJTHO OMEpUpPOBaTh MOHATUSAMH: JIOTapudM dYHcIa, OECATUYHBIE M HaTypajbHbIE
JorapudMmebI;



CBOOOJTHO ONEpPUPOBAaTh MOHATUSAMHU: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC YHCIOBOIO
apryMeHra;

OIIEpPUPOBATH MOHATHAMU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJHO  ONEpUpOBaTb  IOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U ypaBHEHU-CIICJCTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

OPUMEHATh pa3lIMYHbIe METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-PALMOHATIBHBIX
YPaBHEHUH, IPUMEHATh METOJ] MHTEPBAJIOB JUIsl PEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: MHOTOYIEH OT OJHOW IEPEMEHHOM, MHOTOWIEH C
HeNbIMA KO3 QHUIMEHTaMH, KOPHHU MHOTOYICHA, IPUMEHSATH JeJIeHHe MHOTOWIeHa Ha
MHOI'OYJIEH C OCTaTKOM, TeopemMy be3y u Teopemy Buera nis pemenus 3anauy;

CBOOOJHO ONEpUPOBATh TMOHSATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIIa,
ONpesieNIUTeNIb MAaTpUllbl 2 X 2 W €ro IeOMeTPUYECKUH CMBICI, HCIOJIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONPEICIUTENN sl PELIECHUS
CUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh pealibHble CUTyallUd C IOMOLIbI0 CHCTEMbI
JUHEHHBIX YpPaBHEHMH, HCCIENIOBaTh IIOCTPOEHHBIE MOJEINW C IOMOUIbI0 MAaTpull U
olpenenuTeneil, MHTEPIPEeTUPOBATh MOJIy4YEHHbIH pe3ybTar;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU JUIsl TpeoOpa30oBaHUsl BhIPaXKEHUI;

BBIMOJIHATh ~ [IPEOOpa30BaHUsl  YMCIOBBIX  BBIPDAKEHHMM, COAEp)KAIIUX CTENEHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCIOJb30BaTh  CBOMCTBA  JIOrapu(MoB uid  MpeoOpa3oBaHMs  JIOTapUPMHUUECKUX
BBIPAKECHMI;

CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMppAalMOHAIbHbIE,  IOKa3aTelbHblE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PAaBHOCWIBHBIX MEPEX00B
WIN OCYILLECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSTh  OCHOBHBIE  TPUTOHOMETpHUEcKHe  (QopMyibl  JUIsl  IpeoOpa3oBaHUA
TPUTOHOMETPUUYECKUX BBIPAKEHUI;

CBOOOJHO ONEpPUPOBAaTh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHME, IPUMEHATH
HEeo0Xo1uMble (OPMYIIbI [Tl pEILICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJIEJIMPOBaTh peajibHblE€ CHUTYallMd Ha s3bIKE aiureOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJadyM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIN C
UCIIOJIB30BaHUEM almapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO OMNEpUPOBATH MOHATUAMHU: (PYHKLHSA, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpaTHble (QYHKUUHU, KOMIO3UIUSA (YyHKIMHA, rpaduk (yHKUIHUU, BBIIOJIHATH 3JIEMEHTapHbIE
npeodpa3zoBanus rpaduKoB QyHKIINH;

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: OOJIACTH ONpEJENEHUs M MHOXKECTBO 3HAaYEeHUM
byHKIMY, HyTU QYHKIUHU, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA,

CBOOOJTHO OIEpPHUPOBATH MOHATHAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
GyHKIIMM, TPOMEXYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl UM MHMHHUMYMBbI (QYHKIUH,
HauOoJIbIIIee M HaUMEHblIIee 3HaYeHNEe (PYHKIIUU Ha TPOMEKYTKE;

CBOOOJHO OINEpPUPOBATh MOHATHUSAMHU: CTENEHHas (PYHKIHS C HATypaJlbHbIM M LEIbIM
nokasareseM, rpaduk CTENeHHON (YHKLIMU ¢ HAaTYpajbHBIM M LEJNbIM IOKa3aTeieM, rpaduk
KOpPHSI N-O CTeNeHN KaK (YHKIIMH 0OpaTHOW CTENEHH C HAaTypaJIbHbIM ITOKa3aTeleM;

ONEepHpOBATh MOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W JApOOHO-IMHEHHass (QyHKIUH,
BBITMOJHATH 2JIEMEHTAPHOE UCCIIEIOBaHNE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO ONEpUPOBATh MOHATUSAMH: IOKa3zaTelbHas M Jorapupmuueckas GyHKIHUU, UX
CBOICcTBa U rpadUKH, UCIOJIB30BATh UX IPa(UKH JIJIs pEIIeHUs YpaBHEHUH;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPHUYECKAs] OKPY>KHOCTh, OIpe/eeHue
TPUTOHOMETPUUYECKUX (DYHKLIUI YHCIOBOIO apryMEHTa;



UCIONb30BaTh rpauku (QyHKIMH A7 UCCIEN0BaHMs MPOLIECCOB M 3aBUCHMMOCTEH NpHU
peLIeHNH 3aJad U3 JPYruxX y4eOHBbIX MPEIMETOB M pealbHOW KHU3HH, BBIpAXaTh (OpMyIaMu
3aBUCUMOCTH MEXly BEJITUUYNHAMY;

Hauana maTeMaTH4eCKOro aHAJIM3a:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: apupMeTHdecKas U reoMeTpuyecKas Iporpeccus,
0ecKOHEUHO yOBIBAIOIIasi FTEOMETPUYECKasi MPOTPECCHs, JTUHEHHBIN U KCIIOHEHIMAIBHBIA POCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IIPECTABICHNE O KOHCTAHTE;

UCTIOJIb30BaTh MPOTPECCHH ISl PELICHUS PEATbHBIX 33124 MPHUKIAIHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh HOHATUSAMM:  IOCIEIOBAaTEIBHOCTh, CHOCOOBI  3a/aHUs
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE 1 OTPaHUMYCHHBIE ITOCIIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHalnnu3a OECKOHEUHO MallbIX;

CBOOOJTHO ONEPHPOBATH MOHATUSMH: HENpPEpbIBHBIE (YHKIMH, TOYKU pa3pbiBa rpaduka
(GYHKIIMH, aCUMIITOTHI Tpadrka GyHKIUH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: (DYHKIMS, HENpEephIBHAas HAa OTPE3KEe, NMPUMEHSTH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH IS peILIeHHs 3a/1a4;

CBOOOJTHO ONEpUPOBATh TMOHATUSAMHU: TIEpBas W BTOpas TMPOHM3BOJAHBIE (HYHKIIHH,
KacaTenbHas K rpaQuky QpyHKUIUU;

BBIYUCIISIT TPOM3BOJHBIE CYMMBI, IPOW3BEICHHS, YaCTHOTO W KOMITO3UIIMH JBYX
(byHKLUH, 3HaTh IPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUII;

UCTIOJIB30BaTh T€OMETPUYECCKHUNA U (PU3UIECKUI CMBICI IIPOU3BOJHOM JUIsl PEIICHHS 3a/1a4.

MuoxxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHSATHSIMH: MHOXKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i ONUCaHUsI PeabHBIX MPOLECCOB
U SIBJICHUH, IPY PEUICHNH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJHO ONEepUpPOBaTh MOHATHAMM: OIpPEJeNIeHHe, TEeOopeMa, YpaBHEHHE-CIEJICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKAa3aTeNbCTBO, PABHOCWIIBHBIC ypaBHEHUS U
HEpPaBEHCTBA.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoJsinuecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM K n (uudpossbie)
n/n MPOrpamMmbl Bceero O;Tpo'm’m’le pﬁalcanecKne oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesr
MHokecTBO IeHCTBUTEILHEBIX YHUCEI.
MHorounensl. PanionanbHble ypaBHEHHS U .
1 - 5 DNEeKTPOHHBINA pecypc
HepaBeHCTBAa. CHCTEMBI TMHEHHBIX
ypaBHEHUU
Oyrakinu 1 rpadhuxu. CrerneHHas KLU C .
2 YHKI padp (bynku 5 DNEeKTPOHHBINA pecypc
LIEJIBIM [I0Ka3aTeIEM
Apudmernueckuii KOpeHb N-0H CTEIEHH. o
3 pud p 5 DIEeKTPOHHBIA pecypc
WppanmonansHble ypaBHEHUS
INoka3arensHas kuus. [TokasarensHbIE .
4 (pynKu 10 1 DNEeKTPOHHBINA pecypc
ypaBHECHUS
Jlorapudmuueckas GyHKUUS. .
5 10 1 DIEeKTPOHHBIA pecypc
Jlorapudmuueckre ypaBHeHUs
TpUroHOMETPUUYECKHUE BLIPAKEHUS U .
6 P p P 10 1 DNEeKTPOHHBINA pecypc
ypaBHECHUS
7 [TocnenoBaTeIbHOCTU U IPOTPECCUH 10 DIEKTPOHHBIN pecypc
8 HenpepoiBable pyukiuu. [IponsBoanas 10 DIEKTPOHHBIN pecypc
IToBTOpEHME, 00001IEHNE, CUCTEMATH3 AL .
9 P B & 3 DIEeKTPOHHBINA pecypce
3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5



https://interneturok.ru/lesson/algebra/10-klass/chislovye-funktsii/opredelenie-chislovoy-funktsii-sposoby-ee-zadaniya?ysclid=lijh8tvb5b385807300
https://wika.tutoronline.ru/algebra/class/10/opredelenie-chislovoj-okruzhnosti-v-matematike?ysclid=lijhc4iwgq434365917
https://dgunh.ru/content/umk/math/ump_spo-6.pdf
https://foxford.ru/wiki/matematika/pokazatelnye-uravneniya
https://dgunh.ru/content/glavnay/ucheb_deyatel/uposob/up-matem-3.pdf
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-uravneniyab/arkkosinus-i-reshenie-uravneniya-cos-t-a?ysclid=lijhqwait7684433907
https://www.yaklass.ru/p/algebra/10-klass/formuly-preobrazovaniia-trigonometricheskikh-vyrazhenii-9146/formuly-sinusa-summy-i-raznosti-kosinusa-summy-i-raznosti-9136/re-54ca81ae-b672-444d-ae36-77d38496e3b5
https://interneturok.ru/lesson/algebra/10-klass/proizvodnaya/summa-beskonechnoy-geometricheskoy-progressii
https://infourok.ru/itogovoe-povtorenie-kursa-algebri-i-nachal-analiza-klassa-2463252.html

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosnun4yectBo 4yacos

- 1 3 b

IIpakTHuec ara JIEKTPOHHbIE HU(PPOBLIE
n/ | Tema ypoka KoHTpoJibH P

Bcero KHe U3y4eHust o0pa3oBaTe/bHbIE PeCypChl

I ble padoThI

padoThI

(39

MHO0:x€eCTBO AeiiCTBUTEJbHBIX Uyncead. MHoro4wieHol. PanuoHajabHbIe YPaBHCHUS N HEPABCHCTBA. CucreMbl JMHEHHBIX ypaBHe}mﬁ

OCHOBHBIE METOJIbI PEIICHHS IIENBIX U
JIPOOHO-PAIIMOHAIBHBIX YPABHCHUH U 1
HEPABEHCTB

03.09.24

DIEeKTPOHHBIN pecypc

MHOro4jieHbl OT OAHON NEPEMEHHOM.
JleneHne MHOTOWIEHA HA MHOTOWICH C 1
octaTtkoM. Teopema besy

03.09.24

DIIEKTPOHHBIA PECYPC

Pemenue cucreM TMHENHBIX YPaBHEHUI 1

10.09.24

DIEeKTPOHHBIA pecypc

[IpumeneHue onpeaenuTens I
pELIEHUS CUCTEMBI JIMHEMHBIX 1
ypaBHEHUH

10.09.24

DIEeKTPOHHBIA pecypc

Pemenue npuknaaHeix 3aaa4 ¢
IMOMOIIIbI0 CUCTEMBI JIMHEHHBIX 1
ypaBHEHUH

17.09.24

ODIEeKTPOHHBIA pecypc

@Oyukuuu U rpaguku. CreneHHas GyHKI

Hsl C HeJbIM NoKka3zaresaemM(54)

I'padux pyHKimm. SnemeHTapHEIE . 1 17.09.24 OIEKTPOHHBIN pecypc
npeoOpa3oBanus rpagukoB GyHKIMN

HHHefI Hasl, KBaJPaTHIHas U APOOHo- 1 24.09.24 DJIEKTPOHHBINA pecypc
JTuHeHas QyHKuuu

DIIEMEHTapHOE UCCIEN0BAHUE U 1 24.09.24 DJIEKTPOHHBINA pecypc



https://sigma-center.ru/rational_equations
https://foxford.ru/wiki/matematika/deleniye-mnogochlena-na-mnogochlen
https://externat.foxford.ru/polezno-znat/wiki-algebra-metody-resheniya-sistem-linejnyh-uravnenij
https://urok.1sept.ru/articles/595706
https://infourok.ru/prezentaciya-na-temu-primenenie-sistem-lineynih-uravneniy-dlya-resheniya-prikladnih-zadach-2813800.html
https://foxford.ru/wiki/matematika/preobrazovaniye-grafikov
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-4-pokazatelnye-i-logarifmicheskie-funktsii-trigonometriya/vidy-funktsiy-grafiki-funktsiy
https://foxford.ru/wiki/matematika/postroenie-grafika-funkcii-issledovanie

MOCTPOCHUE TPaUKOB ITHX QYHKITUN

9 Crenens c 1eJIbIM TTOKa3zaresneM. bunom 1 01.10.24 D eKTPOHHEI Decype
HproTona
CrenenHast GyHKIUS C HATypaIbHBIM U

10 | menbim mokasarenem. EE cBoiicTBa u 1 01.10.24 DJIEKTPOHHBIN pecype
rpaduk

Apudpmernyeckuii KopeHb N-0ii crenenu. UppaunonanbHbie ypaBHeHHs (54)

1 Apudmernueckuit E(OpeHB HaTypaJbHOU 1 08.10.24 DIeKTPOHHBIH Pecype
CTETEeHH U €ro CBOMCTBA
[TpeobpazoBaHus YHCIOBBIX

12 | Beipaxkennuii, comepKalux CTENEHH U 1 08.10.24 OIIEKTPOHHEIN PECYPC
KOpHHU
[TpeobpazoBaHus YHCIOBBIX

13 | BeIpaxkennii, cogepKamux CTENEHU U 1 15.10.24 DIEKTPOHHBIN pecypc
KOPHHU
WpparmonansHble ypaBHEHUS.

14 | OcHoBHBIE METOMIBI pEIIEHUS 1 15.10.24 DIEKTPOHHBIN pecype
UPPAIMOHATILHBIX YPaBHEHHM

15 PaBHOCHIIbHBIE TTIEPEXOBI B petieHnu 1 22 10.24 D eKTPOHHLI Decype
UPPAIMOHATBLHBIX YPABHCHHM

Moka3atenbnas pyukuus. [lokazarensubie ypaBuenus (104)

16 CTe"l'IeHBUC paroHaIbHBIM MOKa3aTelleM 1 22 10.24 D eKTPOHHLLH Pecype
u e€ CBOICTBA

17 CTeineHch paIrMoHaIBHBIM MTOKa3aTeIeM 1 05.11.24 D eKTDOHHBI PECYDC
u e€ CBOICTBA

18 CTE':‘HCHLUC paroHaIbHBIM MOKa3aTelIeM 1 05.11.24 D eKTPOHHLI Decype
u e€ CBOICTBA

19 HOI((;S&T@J‘IBH&SI byHK1M, €€ CBOMCTBA U 1 12.11.24 eKTPOHHLI Decype
rpadux



https://resh.edu.ru/subject/lesson/6119/conspect/
https://foxford.ru/wiki/matematika/stepeennaya-fun-s-naturalnym-pokaz
https://resh.edu.ru/subject/lesson/5498/conspect/
https://foxford.ru/wiki/matematika/preobrazovaniye-stepennykh-vyrazheniy
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/sposoby-uproshcheniia-vyrazhenii-soderzhashchikh-radikaly-9157/re-3a8a2ef7-ce31-4684-a81d-591d11dcea88
https://foxford.ru/wiki/matematika/metody-reshenya-yrrac-uravneny
https://foxford.ru/wiki/matematika/metody-reshenya-yrrac-uravneny
https://foxford.ru/wiki/matematika/stepen-s-ratsionalnym-pokazatelem
https://foxford.ru/wiki/matematika/stepen-s-ratsionalnym-pokazatelem
https://foxford.ru/wiki/matematika/stepen-s-ratsionalnym-pokazatelem
https://foxford.ru/wiki/matematika/pokazatelnaya-funktsiya

Ucnonb3oBanue rpaduka GyHKIUN A5 1 12.11.24

20 % DJIEKTPOHHBIN pecypc
peIIeHUs] ypaBHEHUI

21 Mcnonpsosatue rpavchKa (bynxwin 1 1 19.11.24 DIEKTPOHHEIN pecypc
pelieHus ypaBHEHUI
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

22 | MeToIbl peleH s TOKa3aTeNbHbIX 1 19.11.24 DJIEKTPOHHBIN Pecypc
ypaBHEHUH
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

23 | MeTo/Ibl peleH s TOKa3aTeNbHbIX 1 26.11.24 DJIEKTPOHHBINA Pecypc
ypaBHEHUH
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

24 | MeTozBI pelIeH s TOKa3aTeNbHbIX 1 26.11.24 DJIEKTPOHHBINA Pecypc
ypaBHEHUH

. n

o5 KonTponpHas padora: HOKaBaTeHBHa'?’I 1 1 03.12.24 P EKTPOHHBI DECYDE

¢bynkuus. [TokazarenbHbie ypaBHEHUS
Jlorapudgmuueckas pynkuus. Jlorapupmudeckne ypapaenus (104)

26 Jlorapudwm yucna. CoiicTa norapudma 1 03.12.24 ") IEKTPOHHELA DECYDC

27 HecATHIHBIE M HATypallbHble 1 10.12.24 DNEeKTPOHHBINA pecypc
Jorapupmbl

28 [Ipeobpasosantie BbIpakeHu, 1 10.12.24 DIEKTPOHHEIN pecypc
COJIEpXKaIIMX JIorapudMbl

29 Horfl pudmuyeckas yHkums, & 1 17.12.24 DIEeKTPOHHBINA pecypc
CBO¥CTBa U rpaduK

30 Hcnonksopanne rpaib MKa QyHKIMH s 1 17.12.24 DIEKTPOHHBIN pecypc
peIIeHUs ypaBHEHUH

31 Mcnonpsopatue rpa@pma (bynxwn 1 1 24.12.24 DJIEKTPOHHBIN pecypc
pelieHus: ypaBHEHUI

32 | JlorapudMudecKre ypaBHEHMUS. 1 24.12.24 OIEKTPOHHBIN pecypc



https://resh.edu.ru/subject/lesson/1548/main/
https://resh.edu.ru/subject/lesson/1548/main/
https://dgunh.ru/content/glavnay/ucheb_deyatel/uposob/up-matem-15.pdf
https://dgunh.ru/content/glavnay/ucheb_deyatel/uposob/up-matem-15.pdf
https://dgunh.ru/content/glavnay/ucheb_deyatel/uposob/up-matem-15.pdf
https://multiurok.ru/files/kontrolnaia-rabota-1-po-teme-pokazatelnaia-funktsi.html
https://foxford.ru/wiki/matematika/logarifm
https://resh.edu.ru/subject/lesson/3823/conspect/
https://multiurok.ru/files/tema-uroka-preobrazovanie-vyrazhenii-soderzhashchi.html
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/svoistva-logarifmicheskoi-funktcii-i-ee-grafik-9167/re-ec4dece9-1c52-4123-8e5d-f460c69d83b8
https://resh.edu.ru/subject/lesson/1548/main/
https://resh.edu.ru/subject/lesson/1548/main/
https://sigma-center.ru/logarithmic_equations

OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMUUECKUX YpaBHEHHM

Jlorapudmuueckue ypaBHEHUSI.

33 | OCHOBHBIE METOMIBI PELIEHHS 1 14.01.25 DIEKTPOHHBIHA Pecypc
Jorapu(GMHUECKUX YpaBHCHHM
Jlorapudmuueckre ypaBHEHUS.

34 | OcHOBHBIE METOMIBI PELIEHHS 1 14.01.25 DIEKTPOHHBIHA Pecypc
JIOTapu(PMHUUECKUX YPAaBHCHUHN
KonTponbHas padota:
n

35 Jlorapudmiraeckas pyHKIHs. 1 1 21.01.25 DIIEeKTPOHHBIHA pecype
Jlorapudmuueckue ypaBHeHus"

TpuroHomerpuyeckne Boipakenus u ypasuenus (104)

36 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC 1 28.01.25 D eKTPOHHLI Decype
YHCIIOBOTO apryMeHTa

37 APKCHHYC, PKKOCHHYC H 8PKTaHTeHC 1 28.01.25 DIEKTPOHHEIN pecypc
YHUCIIOBOTO apryMeHTa
TpuroHoMeTpuyecKas OKPYKHOCTb,

38 | ompeneneHne TPUTOHOMETPHIECKUX 1 04.02.25 DIEKTPOHHBIN pecype
(GYHKIIMI YMCIOBOTO apryMeHTa

39 OCHOBHBIE TPUTOHOMETPUUICCKUE 1 04.02.95 D eKTPOHHBI Decype
bopmyIbI

40 Hp606p2130338.HI/Ie TPUTOHOMETPHUYECKHUX 1 11.02.25 D eKTPOHHLLH Pecype
BBIPKCHUI

41 Pemenne EpHFOHOMeTqueCKHX 1 11.02.25 DIEeKTPOHHBIM PeCypc
ypaBHEHHI

42 Pemerne TPUTOHOMETPHHCCKUX 1 18.02.25 DIEKTPOHHBIN pecypc
ypaBHCHHIA

43 PeImeHpe TPArOHOMETPEHECKHX 1 18.02.25 DIEeKTPOHHBIM pecypc

YpaBHEHUN



https://sigma-center.ru/logarithmic_equations
https://sigma-center.ru/logarithmic_equations
https://multiurok.ru/files/kontrolnaia-rabota-2-po-teme-logarifmicheskaia-fun.html
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/trigonometricheskie-funktsii-chislovogo-argumenta-2
https://spravochnick.ru/matematika/arksinus_arkkosinus_i_arktangens_chisla/
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-3-pokazatelnye-i-logarifmicheskie-funktsii-trigonometriya/teoreticheskaya-spravka-osnovy-trigonometrii
https://www.kp.ru/edu/shkola/trigonometricheskie-formuly/
https://interneturok.ru/lesson/algebra/10-klass/preobrazovanie-trigonometricheskih-vyrazhenijb/praktika-trigonometricheskie-vyrazheniya-profilnyy-uroven
https://youclever.org/book/trigonometricheskie-uravneniya-1/
https://youclever.org/book/trigonometricheskie-uravneniya-1/
https://youclever.org/book/trigonometricheskie-uravneniya-1/

44 Pemenne TPUTOHOMCTPHHCCKHX 1 25.02.25 DIEKTPOHHBIH pecypc
ypaBHEHHI
KonrpomnbHas pabora:

45 | "TpUroHOMETpUYECKUE BHIPAKEHUS 1 1 1 25.02.25 DIEKTPOHHBIN PeCype
TPUTOHOMETPUUYECKUE YpABHECHHS"

MocaenoBaresbHoCcTH M Iporpeccuu (104)

ITocmemoBaTeIbHOCTH, CIIOCOOBI

46 | 3amaHus MOCIEIOBATEIBHOCTEH. MeTo 1 04.03.25 DIEKTPOHHBIN pecype
MaTeMaTHYECKOW WHAYKITHH
MOHOTOHHBIE ¥ OTPAHUYCHHEIC

47 | nocnenosaTensHOCTH. MicTopus ananusa 1 04.03.25 DIEKTPOHHBIN pecypc
OECKOHEYHO MaJIbIX

48 ApI/Iq}MeTI/I‘leCKa}I IIporpeccus 1 11.03.25 3H€KTDOHHbeI peCcypc

49 | TeomeTpuueckas porpeccus 1 11.03.25 DJIEKTPOHHBIN PECYpC

50 BeckonedHo ybrmaromas 1 18.03.25 DJIEKTPOHHBIN pecypc
TeOMETPHYECKasl TPOTPeCcCHs

51 Cymma 6eCKOHe:IHO ybriBaroeit 1 18.03.25 DIIEKTPOHHBII pecypc
T€OMETPHUECKON MPOTPECCHH
JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.

52 | Yucno e. DopMmyna CIOKHBIX 1 25.03.25 DIEKTPOHHBIN pecype
MPOIIEHTOB
JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.

53 | Yucno e. Dopmyina CIOKHBIX 1 25.03.25 DIEKTPOHHBIN pecype
MPOIEHTOB
Hcnonb30BaHue mporpeccuu ams

54 | pereHus peaabHbIX 3a/a4 MPUKIAIHOTO 1 08.04.25 DIEKTPOHHBIN pecype
xXapakTepa

55 | Kontponbhas pabota: 1 1 08.04.25 DIEKTPOHHBIN pecypc



https://youclever.org/book/trigonometricheskie-uravneniya-1/
https://s3526003.gosuslugi.ru/netcat_files/65/1915/KIMy_po_algebre_10_klass.pdf
https://www.matburo.ru/ex_dm.php?p1=dmmmi
https://foxford.ru/wiki/matematika/monotonnye-i-ogranichennye-posledovatelnosti
https://skysmart.ru/articles/mathematic/arifmeticheskaya-progressiya
https://foxford.ru/wiki/matematika/geometricheskaya-progressiya
https://foxford.ru/wiki/matematika/summa-beskonechnoj-geometricheskoj-progressii
https://foxford.ru/wiki/matematika/summa-beskonechnoj-geometricheskoj-progressii
https://gopractice.ru/channels/compound-and-exponential-growth-in-product-management/
https://gopractice.ru/channels/compound-and-exponential-growth-in-product-management/
https://nsportal.ru/shkola/algebra/library/2018/09/24/progressii-pri-reshenii-prikladnyh-zadach
https://multiurok.ru/index.php/files/promiezhutochnyi-kontrol-po-matiematikie-po-tiemie-posliedovatiel-nosti-i-proghriessii-9-klass.html

"[locnenoBarenbHOCTH U Iporpeccun”
HenpepbiBable pynkuuu. [lpousBoanas (104)

56 | HenpepsiBHBIE QYHKIMU U MX CBOKWCTBA 1 15.04.25 OIIEKTPOHHBIN pecype

57 | Touxa paspbIBa. AcumnToThl rpaduKoB 1 15.04.25 D IeKTDOHHEIH Pecype
byHKIMHA

58 IepBasi u BTOpas MPOM3BOAHEIC 1 22.04.25 DJIEKTPOHHBINA PEeCypc
byHKINM

59 OnpeneneHHve, T€OMETPUUYECKHUI CMBICTT 1 92 04.95 D eKTPOHHLI Decype
IPOM3BOIHOM

60 Onpez[eneHI/IUe ; H3IIECKHH CMEICT 1 29.04.25 DIEKTPOHHBIA Pecype
TIPOU3BOTHOU

61 YpaBHeHUE KacaTeIbHOU K rpaduKy 1 29.04.25 D EKTPOHHEI Decype
byHKIIMHN

62 | [Ipou3BOAHBIE 2IEMEHTAPHBIX DYHKIMIA 1 06.05.25 DIEKTPOHHBIN PECype

63 1IpousBoaHas CyMMEL, HpOI/ISBCJIGI:H/ISI, 1 06.05.25 DJIEKTPOHHBIN pecypc
YaCTHOT'O M KOMITO3HMIIMU (DYHKIIUH

64 | [lponsBoanas Cymmbl, TTPOU3BC/ICHHA, 1 13.05.25 DJIEKTPOHHBINA Pecypc
YaCTHOTO W KOMITO3UIMH () YHKIIHIA

65 | Kontpossnas pabora: "IIpoussoaHas” 1 1 13.05.25 DJIEKTPOHHBIH PeCcypce

IHoBTOpenue u o6o0menue (34)

66 [ToBTOpeHUE U 0600IICHNE. 20.05.25

67 | IloBTOpeHue n 0000IICHHE. 1 20.05.25

68 | [loBTopenue u o6oOIICHHE. 23.05.25

OBUIEE KOJIMYECTBO YACOB I1O 68 5
I[TPOIT'PAMME
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