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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas nmporpamma yue6HOTO Kypca «Anredpa n Havaida MaTeMaTHUYECKOTrO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanibHOrO TOCYIaPCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIONIMMHU OCHOBY [IJISi CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0Opa3oBaHus, 1IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YYaIOIINXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAJIW3a» SBISETCA OJHUM U3
HauOoJiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECHNeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Uil H3y4YeHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroill CTOPOHBI, (JOPMHUPYET JIOTHUECKOE U
a0CTpaKkTHOE MBIIUICHUE Yy4YalllMXCsl Ha YPOBHE, HEOOXOJMMOM JIJII OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllhecsl OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyJIUpyeT CBOU JOCTHKEHUSI B MaTEMaTUUYECKOH (opme.

Kypc anreOpsl U Hauaja MaTeMaTUueCKOro aHajdn3a 3aKJIaJbIBACT OCHOBY JUIS
YCIICIIHOTO OBJAJCHUS 3aKOHaMM (PU3UKW, XUMUHU, OHUOJOTHM, TOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM U JIOTMUYECKHM CTPOTHUMH MATEMAaTHUYECKUMH KOHCTPYKIIUSIMU
pa3BMBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPXKJEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETU3AINI0, a0CTparupoBaHue U
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHHne. B xone n3ydenus
anreOppl M Havall MATEMaTHYECKOTO aHaldu3a B CTapiield IIKOJe ydJalluecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7a4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTHYECKUX MOJIEJEH pealbHbIX CUTYallMd W HHTEpHpeTaIuu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  [pPUMEPAMU  MATEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc o6nagaeT 3HAYMTEIBHBIM BOCHUTATEIBHBIM TMOTEHIIMATIOM, KOTOPBIH
peanu3yeTcss Kak uepe3 yueOHbId maTepuall, CIOCOOCTBYIOIIMNA (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydeOHOW AesITeIbHOCTH,



TpeOyroriei CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIIEHTPAIIMX BHUMAaHUs U OTBETCTBEHHOCTH 32 IOJIYyYECHHBIA PE3yJIbTaT.

B ocnoBe wmeroauku oOydeHuss aiaredpe M HadalaM MaTeMaTH4YeCKOTro
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOTO aHAIN3a» BKIIFOYAET
CIIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUK: «Uucna M BBIYMCICHUS,
«Dyukun  u - rpadukm»y, «YpaBHeHMss U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHanu3a», «MHoXkecTBa H JOrMKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUMA H3Y4YaroTCsd Ha IPOTSDKEHHM [JBYX JIET
oOyueHusl B CTaplIeil IIKOJIe, €CTECTBEHHO IOMOJHSSA ApYr ApPyra U MOCTEINEHHO
HAChIAsCh HOBBIMM TE€MaMHU M pasfaenaMu. JlaHHBIA Kypc  SABISIETCSA
WHTErPAaTUBHBIM, TOCKOJIbKY OOBEIUHSAET B ce0e COJAepKaHHE HECKOJIbKHX
MaTeMaTHUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUM aHau3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro kak yuwamiuecs OBIaJAeBalOT BCE Oolee
IIMPOKUM MATEMAaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeETCsS U
COBEPULICHCTBYETCSI YMEHHE CTPOUTh MATEMATHYECKYIO MOJENIb pPEaJbHON
CUTyalluM, TPUMEHATh 3HAHHUA, IOJyYCHHbIE B Kypce «Auredpa W Haudana
MaTEeMaTHUECKOTO aHaJIM3ay, JUJIsl PELIEHUS] CaMOCTOATEIbHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aTeM UHTEPIPETUPOBATH IIOJIyYEHHBIN PE3YIbTaT.

ConepxaTenpHO-MeTOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOHM IkoJyie. B crapmiell mkosne ocoboe BHUMaHME YIENAETCS
(GOpMUPOBAHMIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHUE
pPalOHAJIBHO BBIMNOJHATh JCHCTBUS C HUMH, JAENAaThb MNPUKUAKY, OLIEHHUBATh
pe3ynbTaT. OOyuaromuecss NOJy4YarOT HaBBIKM NPUONMKEHHBIX BBIYMCIICHUM,
BBITIOJIHGHUS JIEWCTBUM C 4YHWCIaMU, 3allMCaHHBIMU B CTaHJIapTHOU (opme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUs W HEPABEHCTBA» PEAIU3YETCA HA TNPOTSIKEHHH BCETO
oOydyeHHs] B CTapled IIKOJIe, TMOCKOJbKY B KaXJOM pas3feie MporpaMMbl
MPEAyCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromuecs OBIalIE€BaOT
pa3IMYHBIMM METOJAMHU PELIEHUS UENbIX, PALMOHAIBHBIX, WPPALHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIe yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHNUN
GyHKLIMNA C TOMOILBIO TMPOU3BOAHOM, PEIICHUH MPUKIAAHBIX 3a/lady U 3a7ad Ha
HaxXOXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMupoBaHHE YMEHUU
BBIMOJHATh pacu€Tbl 1Mo ¢opMysiaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPpPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIee  pa3BUTUE  AITOPUTMHYECKOrO U
aOCTPaKkTHOTO MBILIUICHUS YYalluXcs, (POPMUPYIOTCS HAaBBIKH JIETyKTHBHBIX
paccyxaeHuid, paboOTl €  CHMBOJBHBIMH  (opMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJIE PaBEHCTB U HepaBeHCTB. Auredpa
npegiaraeT 3(QQPEeKTUBHBIE WHCTPYMEHTBI JJsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HArJIAHO JEMOHCTPHUPYET CBOM BO3MOMXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DPYHKIUMM U TpapuKu» TECHO
NIEPEIUIETACTCS C IPYTUMH JIMHUAMHU Kypca, TIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATEIBHOCTb U3Yy4YEeHUs MaTepHana. N3yuyenue CTENIEHHO,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (DYHKIINH, NX CBOICTB
U rpaduKoB, UCHIOIb30BaHUE (DYHKUMU JUIS pelIeHus 3adad U3 JPYrux y4eOHBIX
IIPEIMETOB U PEAIBHON U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [lpu »ToM OosbllIOE BHUMaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (DOPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh IMOJYyYECHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeJIbHOM JIMHUM HAlleJIeH Ha Pa3BUTUE YMEHU
Y HABBIKOB, IIO3BOJISIOIIMX BbIpAaXKaThb 3aBUCHMOCTH MEXKIy BEJIMYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas JmHAA «Hadana MareMaTHyecKkoro aHaliu3ay IO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JIOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpouTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU (GUIYp U OOBEMBI TE€l, HAXOAUTh CKOPOCTU U
YCKOpEHMsl IpoleccoB. JlaHHas colep)KarejibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYECKUX MOJENel peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWJY4YlIero pElIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAJIBHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOTMUECKOr0 U KPEaTHBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHMKE W HcKyccTBe. OOyuarommecss y3HAIOT O
BBIJIAIOLIMXCS pe3yibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopepkarenbHO-MeTOANYECKask TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. | €0pPETHKO-MHOKECTBEHHbBIE
MPEICTABIICHUS MPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMAaTUKH U Mpeaiarator



Haubosiee YHUBEPCATbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zelibl MaTeMaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IHHOE
uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETHKO-
MHOKECTBEHHBIM S3bIK COBPEMEHHOM MAaTeMAaTUKM W HCIOJb30BaTh €ro s
BBIPAXKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa ¥ Havajlla MaTeMaTHYECKOrO AHAIN3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBbl MAaTE€MaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKW [TOCTPOCHUSI MOJIEJIEN peabHbIX CUTYyallUi, NCCIET0BaHUS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYECKOro aHaliu3a U
UHTEPIIPETALNN MOTYYEHHBIX PE3YyJIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 Pa3JeNoB IIPOrPaMMBI, IIOCKOJIBKY BECh MAaT€pHall Kypca IHUPOKO UCIOJIb3YETCs
JUISl pelieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHnu peanbHbIX MPaKTHYECKUX 3a1ad
ydaliecs: pa3BUBAalOT HaONIOAATEIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAJIOTHIO, 0000LIATh UM KOHKPETHU3UPOBAThH
npobnemy. [lesreabHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPHUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «Anredpa v Hagaia
MaTEMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HM3ydeHHE Kypca ainreOpbl MU Hadall MaTEMaTUYECKOIO
aHanun3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kimacce u 3 daca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yucsia ¥ BbIYMCICHUS

Paunonanbabpie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOILIECHTHI,
OCCKOHEUHbIE  MepuoAudeckue JapoOu. ApudpMmeTuyeckue  oOmnepanud ¢
palMoHaNIbHBIMU YHCTIAMU, TPE0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IuYHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4nclia. PalMOHAIbHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudmernueckue omnepalnud ¢ JIeUCTBUTENIbHBIMUA wuciaamu. [IpubnuxéHHbIe
BBIYMCJIEHUS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CranpgaptHas dopma  3amucu
JNEeUCTBUTEILHOTO 4yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JNEHUCTBUTEIBHBIX YHCEN Ul PELICHUS MPAKTUYECKUX 3a1ad U INPEICTaBICHUS
JAHHBIX.

ApudmMernuecknuii  KOpeHb  HAaTypaJlbHOM  cremeHu.  JlelictBus ¢
apu(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CuHHyC, KOCHHYC U TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCUHYC,
APKTAHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHbIE
TPUTOHOMETpHUUYECKUE (HOPMYIIBI.

YpaBHeHUE, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
MeTton uHTEpBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU .

[IpumMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3a]ad
W 3a]1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PeabHOU KU3HH.

DOyHkuuu U rpapuku

Oyukius, crnocoObl 3amgaHust GyHkuuu. [paduk  QyHkuu. Bzaumuo
oOpaTHbIe (PYHKITHH.

OObnacTh onmpeneneHus U MHOXECTBO 3HaueHui Qynkunu. Hymu ynkuuu.
[TpomexxyTkH 3HAaKONOCTOAHCTBA. UETHBIE M HEYETHBIEC (DYHKIIMH.

CrenenHast GyHKIMS ¢ HATYpajdbHBIM U II€JIbIM MoKa3areiaeM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOPHS n-OW CTEMEHHU.



Tpuronomerpuueckass OKPYXKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4YeCKOI0 aHAIHM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIIEIOBATEIIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOrpeccui. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YyOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Vcronb3oBaHuE mporpeccuu s
pELIEHHUS pEeAJIbHBIX 33/1a4 MPUKIAJTHOTO XapaKTEpa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel Jilnepa—BenHa.
[IpumeHeHnEe TEOPETHUKO-MHOKECTBEHHOIO armapara i OMUCAaHUS PEeaIbHBIX
MIPOLIECCOB U SIBJICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CIEICTBHE, JOKA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HarypanbHuble u nensie yncina. [Ipu3Haku 1eIMMOCTH LENIBIX YHACEIL.

CrerneHb ¢ paMOHAIIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapudm yucna. JleciTuuHbie U HATYypATBHBIC JIOTApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHHM, COJEpKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPAaBHEHHS U HEPABEHCTBA.

Jlorapupmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX ypaBHEHHN. PellleHne NpUKIagHbIX 33/1a4 ¢ TOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CuHcteMbl M COBOKYITHOCTH PALMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JIacTeld HayKu WU pealbHON
KU3HU.

DyHKIUHN U TPAPUKH

Oyukrus.  [lepuonuueckne  dyHkuuu. [IpomMexyTkm  MOHOTOHHOCTH
byHkuuu. MakcuMymbl U1 MUHUMYMBbl (QyHKUMUA. HaunOounblllee u HauMeHbIIee
3HaueHUEe (PYHKIIMHU HA IPOMEKYTKE.

Tpuronomerpruueckne PyHKITUU, IX CBOMCTBA U TPAPUKH.

[TokazaTtenbHas u morapudmudeckas GyHKIIUN, UX CBOMCTBA U TpaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Wcnonp3oBanne TpadukoB (QYHKIUH A7 HWCCICIOBAHUS IIPOIIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IPHU PEIICHUU 3aJlad U3 JAPYIHX y4eOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAIOB ISl pEIICHUS HEPABCHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyecknii u  QU3NUECKUNA  CMBICI
MIPOU3BOJHOM.

[IpousBoaHbie  dMeMEHTapHBIX  QyHKUUNA.  DOpMyNbl  HAXOXKIACHUS
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxx/ieHue HanbopIero 1 HAaMMEHbILIET0 3HaueHUsl PYHKIMHU Ha
OTpE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKICHUS HAWIIY4IIEr0 pEIICHHS B
NPUKIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
bopmyoii unu rpaduKoM.

[TepBooOpa3zHas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid ©u (u3mdeckuid cmbicia. Boruucnenue
uHTerpana no gpopmyie Herorona—IJleiiOHua.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 ImpcameTa «Maremartukan» JOJIDKHO oOecrneynBaTh
AOCTHUIKCHHC Ha YPOBHEC CPCIOHCTO 06HICFO 06p&30BaHI/IH CICAYOIHX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPAaMMbl y4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3YIOTCS:

['paxxtaHCKOE BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUU 00YUaIOMErocs Kak akKkTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCHUUCKOrO OOIIECTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUMH,
IpoLenyp TpakIaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyeckoe BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPa)kIaHCKOW HUIEHTUYHOCTH, YBOXKEHHUS K
MPOIIOMY U HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTUKEHUN HAYKU U ICSATEIbHOCTHIO
y4€HOT0; OCO3HAHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro.

DCTeTU4eCKOEe BOCIIUTAHUE!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ay, pelIeHnH, paccy X IeHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

Pu3nYeCcKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
WHTEpecax 370poBOoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ TMHUTAaHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAIX CIIOPTUBHO-03J0POBUTEIBHOM
JEeATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUs; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMHU, YMEHHEM COBEpPIIATh OCO3HAHHBIA BBIOOP
Oynymeld mnpodeccu U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEU KWU3HH; TOTOBHOCTBIO K AKTUBHOMY
YYACTHIO B PEIICHUH MMPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HaIlPaBICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HAaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTalUuell Ha NMPUMEHEHHE MAaTeMAaTHYECKHX 3HAHWM JUIsl pelieHus 3a1ad B
0o0JaCTH  OKpy’Karomieil cpefpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOYHBIX ITOCJIEICTBUN JUIsl OKPYKAIOLIEH CPEIbI.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM U  OOLIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTeMaTUYECKON HayKH Kak c(epbl UYelIOBEYECKON NeATEeIbHOCTH, 3TaloB €&
pa3BUTHUS M 3HAYMMOCTH ISl PA3BUTUS UMBWIM3ALMHU; OBJIAIACHUEM SI3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOMl KaK CpeICTBOM IIO3HAHMS MHUPA;
TOTOBHOCTBIO OCYILIECTBIIATh IMPOEKTHYI0 M HCCIENOBATENbCKYIO AESITEIbHOCTD
WHJVMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOro MpeameTa
«Maremartuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcaowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
ONpENCICHUS  TOHATHUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TPH3HAK
KJaccu(ukanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJTN3a;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC U OOIIHE,;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHUYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSIX;
npemsaraTh  KPpUTEPUH  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUH (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATh apTyMEHTAITHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

BBIOMpATh Ccroco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIICHUS, BBHIOMpATh HambOOJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIEOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apTryMEHTHUPOBATH CBOIO TIO3UITUIO, MHECHHUE;

IPOBOJIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH 00OOIIEHUST U BBIBOBI 110 pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAaHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TAKKE BBHIABUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmariuei:

BBISIBIIATH JIePUIUTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETa
Ha BONIPOC U JJIS PEIICHUS 3a]a4H;

BBIOMpATh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPENCTABIICHNUS,

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABISITH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie KOMMYHUKaAmugHvle  Oelicmeus,  0Oecneuusaiom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 0OVUAIOUWUXCSL.
OO01ieHue:

BOCIIpUHUMATh H  (OPMYyJIHUPOBATh CYXJICHUSI B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOUKY 3pEHMsI B YCTHBIX M NHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
X0y pelleHus 3a7aui, KOMMEHTUPOBATh ITOTYUYEHHbIN pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JIeMbl, pelrraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHasiora, oOHapyXUBaTh pa3IMyMe€ U CXOJCTBO MO3UIIMIA; B
KOPPEKTHOI popme GpopMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThl  PEIICHHd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON PabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBATh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH dIEHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pecynamuenvlie  Oelicmeus, obecneyusarom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4u, BHIOUPATH CIIOCOO PEIICHUS C

y4€TOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOM pediekcun Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIHUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJETh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yibTara pelieHuss MaTeEMaTHYECKON 3a1a4H;



e TNPEABHAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh IPU PEIICHUH
3a7a4i, BHOCUTHh KOPPEKTHBBI B [IECITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OMMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIGHUBATh COOTBETCTBHE pE3yJbTaTa IEIU U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBl TOCTHKEHUSI WIM HEIOCTHKEHUS PEe3yJIbTaTOB JIEATEIbHOCTH,
HAXOJIUTh OIMMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Havyalla MaTEMAaTUYECKOTO aHan3ay
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS JOKHO 00eCrednBaTh JOCTHIKCHUE
CIICIYIOIINX MPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

10 KJIACC

Yucsia ¥ BBIYMCICHUS

OnepupoBaTh NOHATUAMM: PALMOHAIBHOE M JIEHWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAA U JECATUYHAs IPOOb, MPOLIEHTHI.

Boemonuate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEILHBIMU YUCIIAMU.

BoINONHATS TPUOIMAKEHHBIE BBIYUCIEHUS, UCTIONB3YS MPaBUiia OKPYTJIEHUS,
JIeTaTh MMPUKUAKY U OLICHKY PE3YJIbTaTa BBIYNCICHHM.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKAa3aTesieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
UCITI0JIB30BaTh MOAXOASANIYIO (DOPMY 3aIlMCh IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUAMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIIMCh IPOU3BOJIBHOTO yIJla Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoInonHsaTh npeoOpa3oBaHus 1ENbIX, PALMOHAIBHBIX W HPPAlMOHAIBHBIX
BBIDQXKEHUW W  pelarbh OCHOBHBIE THIIBI  LEJbIX, PAalNUOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHUSI U HEPABEHCTBA I PEIICHUS MATEMAaTHUECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKH U PeabHOU KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIpQXEHUS, YpaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJadyH, HCCIEAOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBarh MOHATUAMM: (YHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
ONpEeleNeHNs] U MHOXECTBO 3HayeHW (yHkuuu, rpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINH.

OnepupoBarh NOHATUAMU: UYETHOCTH W HEUYETHOCTh (QYHKIUM, HYJIU
(YHKIMHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBath rpaguku GyHKINHI U1 pelieHns ypaBHEHHA.

CtpouTps U 4uTaTh rpa@uKu JTUHEHHON (PYHKIMU, KBAAPATUUHON (PyHKINH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTelIeM.

Hcnonp3oBate rpadpuku (QyHKUMHA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN IpU pelIeHuH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTU MEXKIY BEIUUYMHAMH.

Hauaja maTeMaTH4yecKoOro aHajimu3a

OnepupoBaTh TOHATUAMH: TOCIEAOBATEIBLHOCTh, apudMeTHdyeckas u
reoMeTpUYecKas IpOrpeccum.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBIBaKOLlas Te€OMETpUUECKas
nporpeccusi, cyMMa 6€CKOHEYHO yOBbIBAIOIIECH TeOMETPHUECKOM MPOTPECCHH.

3anmaBath MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEN0BATEILHOCTEN U MPOTPECCUM ISl PEIICHUS
pealibHBIX 33]a4 PUKJIAJHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar JJjsl  OMHCaHUs
pealibHbIX MNPOLECCOB U SBJICHUH, NMPU pPELIEHUH 33had U3 APYTUX Y4YeOHbIX
PEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAETCHUE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMH: HATypaJbHOE, IEJI0€ YHCIO; HCMHOJIb30BaAThH
MPU3HAKU JICJIMMOCTH LIEIBIX YUCEJ, PA3JIOKEHHUE YHCJIAa HA MPOCTHIE MHOKHUTEIN
JUJISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIa, NECATUYHBIE U HATypajbHBIC
JorapupMsl.



YpaBHeHMS U HEPaBeHCTBA

[IpumMeHsATh CBOMCTBAa CTENEHW U1 NpeoOpa3oBaHUs  BBIPAXKECHHIA;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE TUIIBI II0KA3aTEIBHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JOrapu(MBbl;
ONEepPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPABHEHHI U HEPABEHCTB.

HaxonuTp pemenns MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMA JIMHEWHBIX YPABHEHUM MU €€ DPEILCHHE;
UCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pemeHns NpoCcTENINX CUCTEM U COBOKYITHOCTEH PAllMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 3aJayH,
UCCJIEI0BATh MOCTPOECHHBIE MOJIETU C UCHOJIb30BAHUEM anmnapara ajareOpsl.

OyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMM: [EepUOANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKUMH, HauOoJbliee U
HauMEHbIlIee 3HAUYeHHUA (QYHKIUM Ha IPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCJEI0BAHMS (PYHKIMH, 3aJaHHOUN rpauKOM.

OnepupoBaTh MOHATUAMM: TpadUKU MOKA3ATEIbHOH, JIOrapupMuU4ecKkoil u
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTU U
WCIIOJIB30BaTh Il PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELIECHUS] CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonw3oBaTh rpadukd (QYyHKIMA IS UCCIEIOBAaHMUS TPOIECCOB U
3aBHCHUMOCTEH U3 IPYruX y4eOHBIX TUCHUILINH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKLHMS; TPOU3BOAHAS (DYHKIINH;
UCITI0JIb30BaTh F€OMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHOM AJIs pelIeHUs
3aj1ay.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH TPOU3BOIHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIIHIA.

Hcnonb30oBaTh MPOU3BOAHYIO AJIA HUCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEIOBAHUS K TOCTPOCHUIO TpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIYUYLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a49aX.

OnepupoBaTh TMOHATHSAMHU: TEepBOOOpa3Has U HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3NUECKUN CMBICI UHTErpalia.



Haxoauth mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpal
o ¢popmyne Herorona—JIeliOruta.

Pemarhe npukiagHple 3aJa4d, B TOM YHUCIIC COIIHAIBHO-DKOHOMUYECKOTO H
(u3nuUeCcKOro xapakrepa, CpeJCTBaMi MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Kontpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypchl
MHoecTBa pallHOHAJIBHBIX U
. bubnuorexa [JOK
1 JEUCTBUTEILHBIX YUCEN. PalinoHaIbHbIE 14 1
https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) Oynkuuu u rpapuku. CTeneHs ¢ HeIbiM 6 bubnuoreka [IOK
IIoKa3arejieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—OH CTEIICHHU. 13 | bubnnorexa [JOK
HppauroHanbHble YpaBHEHNS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmyiibl
4 T I/Ilj"OI};OMeT un. TpuroHomeTpuyeckue 22 1 brbmmorexa [TOK
p pHH- 1P p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 ITocnenoBaTenbHOCTH U IPOTPECCUU 5 brbmmorexa [TOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aus 3 | bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypchl
CreneHs ¢ palliOHATBHBIM ITOKa3aTEJIEM.
bubnunoreka LIOK
1 [TokazarensHast pynkius. [TokazaTenpHbIe 12 1
https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudmudeckas QyHKIIHS.
2 HOFapI/IiMI/IHGCKI/IG q)yaB:eHm{ u 12 bubmmorexa LIOK
p yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpuuecknue yHKIHH U UX
3 r paq)I/IKI/I T iFOHOMeTQ)IZILICCIfﬂ/Ie 9 1 bubmmorexa LIOK
p P p https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bu6nunorexa LIOK
4 IT T i 24 1
POHSBOAHAA. LIPHMEHEHHE NPOHIBOAHON https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
5 14 9
HTCTpaJL 1 €ro HPHMCHEHHIA https://m.edsoo.ru/f11c4afd
6 Cucrembl ypaBHEHUH 12 1 bubmmorexa [OK
https://m.edsoo.ru/f11c4afd
7 Harypanbnbie u 1iensie yucia 6 bromorexa OK
https://m.edsoo.ru/f11c4afd
g [ToBTOpeHME, 0000IIIEHNE, CUCTEMATH3AIIH 18 ) bubnunorexa LIOK
3HAHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnbsie IIpakTHueckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThbI padoThbI
pecypchl
| MHOXeCTBO, Onepaluu HajJ MHOXKECTBAMH. | bubnunoreka LIOK
Juarpammsbl Diinepa—Benna https://m.edsoo.ru/746d5dce
Panmonansubie unciaa. OOBIKHOBEHHBIC U
bubmuoreka [IOK
2 JECSITHYHBIC IPOOH, TTPOLICHTHI, 1
https://m.edsoo.ru/be888093
OCCKOHEYHBIC TIEPHOANYSCKHE APOOH
Apudmerndeckue orneparuu ¢
3 aIMOHABHBIMH YHCJIAMH, TIPEOOpa30BaHUs 1 bubmorexa HOK
P 1AM, Hpeobp https://m.edsoo.ru/4d7f95te
YHCIIOBBIX BBIPAKCHHMA
IIpumenenne apoOeii U OPOIEHTOB s
4 eileﬁm I I/IKJI'I)aI[HBIX 3a1;aq 13 Pa3IUYHBIX 1 bubmorera [OK
P ? npria P https://m.edsoo.ru/44dd1046
oTpaclieil 3HaHUN U peanbHON KU3HU
IIpnmenenue apoOeii U IPOIEHTOB IS
5 epI_HeHI/IH n I/IKJI':I)E[,Z[HBIX 3al:z)[aq 13 Pa3IuYHbBIX 1 bubmmorera OK
P 1 pHRa 'S p https://m.edsoo.ru/d99d8c74
oTpaclieil 3HaHUN U peanbHON KU3HU
6 JleticTBuTenbHBIC uncia. PanmmoHanbHbIC U 1 bubmuorexa [{OK
HppalrOHAILHBIE YHCIIa https://m.edsoo.ru/2f36a36f
7 Apudmernueckre onepaum ¢ | bubmuorexa [JOK
JEUCTBUTEIBHBIMHU YHCIAMU https://m.edsoo.ru/a97a12d9
[TpubnuxEHHBIE BRIYUCIICHUS, TIPABHIIA
but6mmoreka [IOK
8 OKpPYIJICHUS, IPUKUJKA U OLICHKA pe3yibTaTa 1

BBIYUCIEHUIN

https://m.edsoo.ru/cb723fbd




TO)KI[CCTBa " TOXICCTBCHHBIC

bu6nmmoreka [IOK

9
peoOpa3oBaHUs https://m.edsoo.ru/3a23ac15
bu6nmoreka [IOK
10 YpaBHeHUE, KOPEHb YpaBHEHUS
https://m.edsoo.ru/11ac68be
11 HepaBeHncTBo, peieHre HepaBeHCTBA bubmmorexa [TOK
P P P https://m.edsoo.ru/50bdf26d
bubnuoreka [{OK
12 Merton nHTEpBANIOB
HHHTED https://m.edsoo.ru/775f5d99
13 Pemenwuie nensix u 1poOHO-PAIMOHATBHBIX bubnnoreka [JOK
YPaBHEHUU U HEPABEHCTB https://m.edsoo.ru/6ec7al07
KontponbHas padora mo teme "MHOXKecTBa
. bubnnorexa [IOK
14 paIMOHATIBbHBIX U IEHCTBUTENbHBIX YHCET.
" https://m.edsoo.ru/1914a389
PanmonanbHble ypaBHEHHS U HEPABEHCTB
15 OyHKIHUA, CTIOCOObI 3a1aHns (PYHKITUH. bubmuoreka [IOK
B3aumHo oOpatHble GyHKIMN https://m.edsoo.ru/226eeabf
I'paduk pynkmu. Obmacte onpeneneHus u
paduk gy N bea bubnuoreka [{OK
16 MHO>K€CTBO 3HaueHU! pyHkumu. Hymm
https://m.edsoo.ru/763e75ee
dbyukuun. [IpoMexyTKu 3HaAKOTIOCTOSTHCTBA
bu6nunorexa LIOK
17 YérHble U HEUETHBIC PYHKITUN
Py https://m edsoo.ru/ff4564ad
CTereHs ¢ IeNbIM IToKa3aTeleM.
18 CrangaptHas ¢popMma 3amucu bubmmorexa LIOK
anAap P https://m.edsoo.ru/66446d3e
JEHCTBUTEILHOTO YHCIIa
Hcnonk3oBanue moaxossien hopMbl
19 3aMUCH JICUCTBUTENbHBIX YUCEN AJIS bubnmnoreka [JOK
peleHns IpakKTUIEeCKUX 3a1a4d U https://m.edsoo.ru/6eadc6f1
MIpe/ICTaBICHUS] JaHHBIX
20 CrenenHast GyHKIUS C HATYpaTbHBIM U bubnmoreka [JOK




1enbIM nokazatenieM. E€ cBoiicTBa u rpadux

Apudmernieckuil KOpeHb HaTypaJIbHOU

https://m.edsoo.ru/3f25a047
bubnunoreka LIOK

21 CTEIIEHU https://m.edsoo.ru/d82c¢36d4
2 ApudMeTnieckuii KOpeHb HATYPAITbHOM bubnmnoreka HOK

CTEIIEHU https://m.edsoo.ru/fe7fc4db
7 CaoiicTBa apuPMETHICCKOTO KOPHS bubnmnoreka HOK

HaTypaJbHOM CTENEHU https://m.edsoo.ru/d0f0b260
24 CaoiicTBa apu(pMETHIECKOTO KOPHS bubnmoreka [JOK

HaTypaJIbHOW CTENEHU https://m.edsoo.ru/c3389865
’5 CaoiicTBa apu(pMEeTHIECKOTO KOPHS bubnnorexa [JOK

HaTypaJIbHOW CTEIEHU https://m.edsoo.ru/444c4b9c
26 JleiicTBus ¢ apu(pMETHUESCKUMH KOPHIMH N— bubnmorexa [JOK

OH CTEIEeHU https://m.edsoo.ru/54b815c5
7 JeiicTBus ¢ apuMeTUUECKUMU KOPHSIMHU N— bubmuorexa [IOK

OH CTEIEeHU https://m.edsoo.ru/83105a0e
)3 JleiicTBus ¢ apu(pMETHUECKUMU KOPHIMH N— bubmuoreka [IOK

Ol CTENEeHn https://m.edsoo.ru/2ab1c7bc
29 JlelicTBus ¢ apu(hMeTHUECKUMU KOPHIMU N— bubnmnoreka HOK

OH CTEIEeHU https://m.edsoo.ru/eacb053c
30 JleiicTBus ¢ apuMeTUIECKUMHU KOPHSIMHU N— bubnuotexa [JOK

Ol CTENeHn https://m.edsoo.ru/8a5adaS1
a1 Pemenne uppannoHaibHbIX ypaBHEHUN U bubmuorexa [JOK

HEPABEHCTB https://m.edsoo.ru/69106ae7
3 PeleHre nppalOHaIbHBIX YPAaBHEHUN U bu6muoreka [JOK

HEPaABEHCTB https://m.edsoo.ru/9362fea9
13 Pemienue nppanyoHaabHbIX YpaBHEHUN U bubnuotexa [JOK

HEPABEHCTB https://m.edsoo0.ru/78d9b391
34 Pemenue nppannoHanbHbIX YpaBHEHUN U bubnmoreka [JOK




HEPaBEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenue nppannoHalbHbIX ypaBHEHUN U Bu6mmotexa [JOK
HEPABEHCTB https://m.edsoo.ru/87e5e52d
bubnunorexa LIOK
36 Csoii -0l
BOICTBa ¥ rpauK KOPHS N-0Oi CTETIEHU hitps://m.cdsoo.rw/eb0cese3
bubnunorexa LIOK
37 i -oi
CaoiicTBa ¥ rpa UK KOpHS N-Oi CTENeHU hitps://m.cdsoo.ru/3F29b9b5
KonTponbhas padota no teme
18 "ApudMeTHIeCKHii KOPEHb N—OW CTETICHH. bubnmoreka [JOK
HppaunoHaibHble ypaBHEHUS U https://m.edsoo.ru/f13af630
HepaBeHCTBA"
39 CuHyc, KOCHUHYC ¥ TAaHT€HC YUCIIOBOTO bubnmoreka [JOK
apryMeHra https://m.edsoo.ru/5f605ed0
40 CuHyC, KOCHHYC M TAHT€HC YUCJIOBOTO bubnmnorexa [JOK
apryMeHra https://m.edsoo.ru/ec9f4d78
41 ApKcuHYC, apKKOCHUHYC U apKTaHT'€HC bubnmnoreka HOK
YHCJIOBOI'O apryMeHTa https://m.edsoo.ru/b8f5d49a
4 ApKCcHHYC, apKKOCHHYC U apKTaHI'€HC bubmmnoreka HOK
YHCIIOBOTO apryMeHTa https://m.edsoo.ru/f1ff9220
Tpuronomerpruyeckas OKpyKHOCTb,
43 011;) e eneHHep T I/IFOHOMepyI/IquKI/IX bubmmorexa LIOK
PEACITIEHIE TP P https://m.edsoo.ru/6df195a0
(yHKIUH YKCI0BOrO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,
44 05 e eﬂeHI/Iep T I/IFOHOMeIT)yI/IqGCKI/IX bubmmorexa [TOK
PEACTIEHIE TP P https://m.edsoo.ru/6b61¢578
(yHKIUI YUCIOBOTO apryMeHTa
but6mmoreka [IOK
45 OcHoBHbIE OHOME eckue ¢o
HOBHBIC TPHTOHOMETPHYCCKHE (OPMYJIb! https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI bubmmoreka [JOK




https://m.edsoo.ru/fcdd2a2e

47 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYITBI bubamorexa LOK
https://m.edsoo.ru/b8a0ff2f
bubnunorexa LIOK

48 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI hitps-//m.cdsoo.ru/12d1413¢

49 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX bubnuoreka [JOK

BBIPaKCHUI https://m.edsoo.ru/e248c5fc

50 [IpeobOpazoBaHKe TPUTOHOMETPUICCKUX bubnnoreka [JOK

BBIPA)KCHUI https://m.edsoo.ru/09baSb3d
51 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX bubnmorexa [JOK
BBIPAKEHU I https://m.edsoo.ru/1f4655da
57 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX bubnuoreka [IOK
BBIPA)KCHUI https://m.edsoo.ru/76ce9958
53 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX bubmuoreka [IOK
BBIPAKECHUIN https://m.edsoo.ru/8fa598b5

54 Pemenne TpUroHOMETpUUECKUX YpaBHEHUI bubmmorexa LIOK
https://m.edsoo.ru/6baefel19

55 Pemenne TpUroHOMETpUUECKUX YpaBHEHUN bubmmorexa LIOK
https://m.edsoo.ru/alf8d141

56 Pemenue TpUroHoMeTpuuECKUX ypaBHEHU N bubmmorexa LIOK
https://m.edsoo.ru/65a0f2d0

. bubmuoreka [JOK

57 Pemrenne TpuroHoMeTprU4ECKUX YpaBHEHUN

https://m.edsoo.ru/0d8a770d
. bubnuotexa [JOK

58 Pemrenne TpuroHoMeTpru4EeCKUX ypaBHEHUN
https://m.edsoo.ru/cec28774

59 Pemenue TpUroHoMeTpUUECKUX ypaBHEHUN bubnrorexa LHOK
https://m.edsoo.ru/ebeec650

60 O6006menue mo TeMaMm "OCHOBHBIC but6mmoreka [IOK




TPUTOHOMETpHYECKHE (DOPMYIIBI.
Tpuronomerpuueckue
ypaBaeHus'"/Bcepoccuiickasi mpoBepodHast
pabora

Kontposbnas padota nmo teme "dopmyiibr

https://m.edsoo.ru/ae44acdc

61 TPUTOHOMETPUU. TPUTOHOMETPUUYECKHUE | bubnmnoreka HOK
ypaBaeHus'"/Bcepoccuiickasi mpoBepodHast https://m.edsoo.ru/b46a8228
pabora
Apudmernueckas ¥ reoMeTprUICCKas

& nporpeccuu. Mcnonb3oBaHue mporpeccuu | bu6nmorexa LIOK
JUISL PELLIEHUS PEATbHBIX 3a7a4 MPUKIAIHOTO https://m.edsoo.ru/d36669f8
xXapakTepa
beckoneuHo yObIBaroIasi reoMeTpruiecKast

63 nporpeccusa. CymMma 6€CKOHEYHO 1 bubnmorexa OK

borp y Y . https://m.edsoo.ru/1cbf72b1
yOBIBaIOIIEH reOMETPUIECKON MTPOTPECCUu
bu6mmoteka IIOK
4 (¢) 1

6 OPMYyJIa CITOAHBIX HPOLICHTOR https://m.edsoo.ru/538fc437

bu6nunorexa LIOK

65 () 1

OpMYJIa CHOYHBIX HPOHCHTOB https://m.edsoo.ru/c2627eca
O0001enue, cucTeMaTU3alis 3HaHUH 3a
66 KypcC aareopsl ¥ Havall MAaTEMaTHIECKOTO 1 bubmmorexa TTOK
yp p https://m.edsoo.ru/33e6629¢
a"Hammza 10 xmacca
but6mmoreka [IOK
67 n o 1
TOTOBAA KOHTPOILHAs pabota hitps://m.edsoo.ru/188bbféc
O0001enue, cucTeMaTH3allds 3HAHUH 3a
68 KypcC aareopsl 1 Havall MATEMaTHIECKOTO 1 bubmmorexa TOK
P P hitps://m.edsoo.ru/49f 16827
a"anm3a 10 kiacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne nugposeie
Tema ypoka Konrpoabnbsie IIpakTHyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
bubnunoreka LIOK
1 CTeneHb ¢ pallMOHAIBHBIM TTOKa3aTeeM 1
https://m.edsoo.ru/a52939b3
. bub OK
2 CBolicTBa CTENEHU 1 nosmorexa [
https://m.edsoo.ru/ff601408
3 [TpeoOpazoBanue BbIpaXKEHHI, COIEPIKAIITIX 1 bubmmoreka [JOK
paluOHaJIbHBIE CTEIICHU https://m.edsoo.ru/3d87e¢248
4 [Ipeobpa3oBanue BbIpaxxeHUi, CoaepKaLUX | bubnuoreka [IOK
palrOHAIBHBIE CTENIEHU https://m.edsoo.ru/343c6b64
5 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1 bubmuoteka [IOK
palurOHAIBHBIE CTENICHU https://m.edsoo.ru/4064d354
6 [loka3zaTenbHbIE ypaBHEHUS U HEPABEHCTBA 1 bubmmorexa [IOK
P P https://m.edsoo.ru/be76320c
7 IToka3zaTenbHbIE ypABHEHHS U HEPABEHCTBA 1 bubmmorexa [TOK
P P https://m.edso0.ru/3d408009
8 ITokazarenbHbIEe YpaBHEHUS] 1 HEPABEHCTBA 1 bubmmorexa [TOK
P P https://m.edsoo.ru/bd5ffOec
bubnunorexa LIOK
9 IToka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA 1
https://m.edsoo.ru/cebf10c6
but6mmoreka [IOK
10 IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
https://m.edsoo.ru/536de727
1 [TokazaTenpHas GhyHKIMS, €€ CBOWCTBA U 1 bu6muoreka [IOK

rpaduk

https://m.edsoo.ru/85bc8132




Kontponbnas padora mo teme "CreneHs ¢
panuoHanbHbIM NoKazareneM. [loka3arenbHas

bu6nmmoreka [IOK

12 ¢ynkuus. IlokasarenbHble ypaBHEHUS U https://m.edsoo.ru/58e8e2{2
HepaBeHcTBa"
bubmuoreka [JOK
13 Jlorapug wicna https://m.edSO(I)l.ru/3e3230d4
bubnuorexa [IOK
14 JlecATHYHBIE U HATYpAIbHBIC JTOTapH (MBI https://m.edsof)_.lru/lea72162
15 [Ipeo6pa3oBanue BbIpaxeHU, CoAepKaALUX bubnuoreka [IOK
J0rapuQMbl https://m.edsoo.ru/da48154c¢
16 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX bubnuoreka [IOK
norapudmbl https://m.edsoo.ru/4beff03b
17 [Ipeo6pa3oBanue BbIpaxxeHUil, CoAepKaALUX Bbu6moteka [JOK
JorapuQmbl https://m.edsoo.ru/fe189f2d
18 [Ipeo6pa3oBanue BbIpaxeHH, coaepKaluX bubmuoreka [IOK
aorapudmbl https://m.edsoo.ru/fadb8aas
19 Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA bubmmorexa LIOK
https://m.edsoo.ru/3034724¢
20 Jlorapudmuueckre ypaBHEHUsI 1 HEPABEHCTBA bubmmorexa LIOK
https://m.edsoo.ru/712ac2d9
21 Jlorapudmuueckre ypaBHEHHUSI U1 HEPAaBEHCTBA Bubnmorexa [IOK
https://m.edsoo.ru/9e3f4bc9
22 Jlorapudmuueckre ypaBHEHHUs U HEPABEHCTBA Bubmmorexa [IOK
https://m.edsoo.ru/15bclctb
7 Jlorapudmudeckas pyHKms, €€ CBOWCTBA U bubnuoteka [JOK
rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U bu6muotrexa [JOK

rpadguk

https://m.edsoo.ru/9d102051




)5 Tpuronomerpudeckue GyHKIUU, UX CBOMCTBA bubnmnoreka HOK
u rpaduxu https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckue GyHKINHN, UX CBOWCTBA bubmmoreka [JOK
u rpaduku https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA bubnuoreka [JOK
u rpaduku https://m.edsoo.ru/ba9da96d
)3 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA bubnnorexa [JOK
u rpaduku https://m.edsoo.ru/24ab3c53
bubnuoreka [{OK
29 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
https://m.edsoo.ru/5272b9al
bubmuoreka [IOK
30 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
https://m.edsoo.ru/0c837397
31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB bubmmorexa LIOK
https://m.edsoo.ru/e6e1901f
bu6nunorexa LIOK
32 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
https://m.edsoo.ru/0f903c¢75
KonTponbHas pabora no teme
"Jlorapupmuueckas GyHKIHUS.
13 Jlorapudmuueckune ypaBHEHHS U bubmuoreka [IOK
HepaBeHcTBa. TpuroHoMeTpudeckrue QyHKITUH https://m.edsoo.ru/10130727
U ux rpaduxu. TpuronoMmeTprudeckue
HepaBeHcTBa"
but6mmoreka [IOK
34 HenpepolBribie Gyt https://m.edsoo.ru/403bfb0d
35 MeTto MHTEPBAJIOB JIIsl PELIEHHSI HEPABEHCTB bubnmorera LHOK
https://m.edsoo.ru/6db0b423
bubnunoreka LIOK
36 MeTto MHTEPBAJIOB JUJ1sl PELIEHHSI HEPABEHCTB

https://m.edsoo.ru/0Oadbcelb




bu6nmoreka [IOK

37 Hpouseoaiast pysitith https://m.edsoo.ru/0731ad3d
Bu6mumotexa [JOK
38 Hpouseoaast pysitith https://m.edsofru/723dd608
39 I'eomerpuueckuii 1 HU3NIECKHIA CMBICIT bubmunoreka [IOK
MIPOU3BOAHON https://m.edsoo.ru/6¢8d36ff
40 I'eomerpuyeckuii U PU3NIECKUIA CMBICTT bubnnorexa [JOK
MIPOU3BOIHOM https://m.edsoo.ru/a413eca9
41 [TpousBoHBIE IeMEHTaPHBIX (PYHKINN bubmorexa HOK
https://m.edsoo.ru/c7550e5f
42 [TpousBoHBIE JIeMEHTAPHBIX (PYHKINN bubmorexa HOK
https://m.edsoo.ru/14ab3cdb
43 IIpousBoaHas CyMMBbl, IPOU3BEICHHUS, bubnnorexa [JOK
Y4acTHOTO (DYyHKIMH https://m.edsoo.ru/c12a0552
44 [Ipon3BoiHas CyMMBbI, IPOU3BEACHMUS, bubmmnoreka HOK
Y4acTHOTO (DYyHKIMH https://m.edsoo.ru/d598f201
45 [IpousBonHas cyMMbl, TPOU3BEACHMUS, bubmuoreka [IOK
YacTHOTO (PyHKUUH https://m.edsoo.ru/1de34d4d
46 [TpuMmeHeHne NPOU3BOJHON K HCCIIEI0OBAaHUIO bubmuoreka [IOK
GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI https://m.edsoo.ru/17af2df9
47 IIpuMeHeHne MPON3BOJHON K UCCIIETOBAHUIO bu6muoreka [IOK
(GYHKIMH HA MOHOTOHHOCTB U AKCTPEMYMBI https://m.edsoo.ru/a8caSad4
43 [IpumeneHne MPOU3BOTHON K UCCIICIOBAHUIO bubnunorexa LIOK
GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI https://m.edsoo.ru/0b411edd
49 [IpumeHneHne Mponu3BOIHON K HCCIIET0BAHUIO bubmuorexa [JOK
GYHKIUI HA MOHOTOHHOCTH M 9KCTPEMYMBI https://m.edsoo.ru/caf9bd2f
50 Haxoxnenne HanOoJIbIIEr0 1 HAUMEHBIIIETO but6mmoreka [IOK

3HaYeHUs (PYHKIIMU Ha OTpEe3Ke

https://m.edsoo.ru/fac78f05




HaXO)KI[eHI/IC HauOOIbIIEro 1 HAaMMEHBIIIETO

bu6nmoreka [IOK

> 3Ha4YeHUs (QYHKIMU Ha OTPE3Ke https://m.edsoo.ru/fb6a8act
57 Haxoxnenre HanOoJIbIIero 1 HauMeHbIIIEr0 bubnunoreka LIOK
3Ha4YeHUs PYHKIIMU HA OTPE3KE https://m.edsoo.ru/cffcb7eS
53 HaxoskieHre HanOoIbIIIero ¥ HAMMEHBIIICTO bubmuorexa [{OK
3HaueHUs (YHKIIUU HA OTPE3KE https://m.eds00.ru/d9469916
54 Haxoxnenve HanbobIero 1 HANMEHbIIETr o bubnnorexa [JOK
3HaueHUs YHKIIUU Ha OTPE3KE https://m.edsoo.ru/ad15000e
55 Haxoxnenne HanOoIbIIero U HauMeHbIIIEr0 bubnunoreka LIOK
3HaueHusl QYyHKIIUU Ha OTPE3Ke https://m.edsoo.ru/86adcbfd
IIprumeHeHnre npou3BOIHOM [l HAXOKACHUS
HaWJIY4IIero PeIeHUs B IPUKIATHBIX
56 3aaa3ax, TUTSt I())Hpe)leneHHf cxopgcm bubmmorexa [IOK
HpoIIeCea, 3a/1aHHOT0 opMyIoi T https://m.edso00.ru/13205d80
rpadukom
57 KonTponsnas pabora no teme "IIponsBoaHast. bubmuoteka [IOK
[Ipumenenue npous3BoiHON" https://m.edsoo.ru/f8ed5f99
bubnnorexa [JOK
58 [TepBooOpasnas. Tabmauia nepBooOpa3HBIX https://m.edsoclfru/d777edf8
59 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX bubmorexa OK
https://m.edsoo.ru/30c3697b
60 WuTerpan, reoMeTpudeckuii U Pu3nIeCKuii bubnmnorexa [JOK
CMBICII HHTETpaJIa https://m.edso0.ru/391272c9
61 WnTerpan, reomeTpuueckuit 1 pu3nyecKuii bubmuorexa [JOK
CMBICII HHTETpalla https://m.edsoo.ru/d359fbSf
2 WuTerpain, reomeTpuyeckuil 1 Gu3ndecKuit bu6muoreka [IOK
CMBICII UHTETrpalia https://m.edsoo.ru/07eb464b
63 Brruucnenne uHTErpana mo Gopmyie bubnuotexa [JOK




Herorona—JleiiOuuma

https://m.edsoo.ru/b9b225¢3

64 Brrancnenue naTErpana mo popmyiie bubmmoreka [JOK
Herorona—JleliOuuma https://m.edsoo.ru/b800deb4

65 Brrancnenue uaTErpana mo hopmyie bubnmnoreka HOK
Herorona—1Jleiibanna https://m.edsoo.ru/f5eed075

66 Brruucnenue uHTEerpana mo Gopmyie bubmuorexa [JOK
Hrrorona—JleiiOnuia https://m.edsoo.ru/41da431a

67 CucreMbl TUHEHHBIX YPaBHEHUN bubmorexa LIOK

https://m.edsoo.ru/b648235a

68 CucreMbl TUHENHBIX YPAaBHEHUN bubmmorexa [IOK

https://m.edsoo.ru/5ab83864

69 Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOILIBIO Bbu6motreka [JOK
CHUCTEMbI JINHEUHBIX YpPaBHEHUI https://m.edsoo.ru/a4d65eeS5

70 Pemenue npuknaaHeixX 3a1a4 ¢ MOMOIIBIO bubmmoreka IIOK
CHUCTEMBI JINHEWHBIX YPaBHEHUI https://m.edsoo.ru/aa5962¢e1
CucreMbl U COBOKYITHOCTH LIETBIX,

71 PalMOHATIBHBIX, UPPALIMOHAIIBHBIX, bubmuoreka [IOK
MO0Ka3aTeIbHbIX, JOrapuMUIECKUX https://m.edsoo.ru/48190472
YpaBHEHUH U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIETIBIX,

7 paloHaIbHbBIX, HPPALUOHAIBHBIX, bubmuorexa [IOK
MOKa3aTeNIbHBIX, JIOTApUPMUIECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUH U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIETIBIX,

73 paloOHaIbHbBIX, HPPALNOHAIBHBIX, bubmuorexa [JOK
MOKa3aTeNIbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/7ab8d17e
YpaBHEHUH U HEPABEHCTB

74 CucTtemMbl U COBOKYITHOCTH IIEJIBIX, bubnunoteka LIOK




paluMOHAIBHBIX, UPPALUOHAIbHBIX,
MOKA3aTeNbHBIX, JOrapu(PMUUECKUX
YpPaBHEHUM U HEPABEHCTB

Hcnonp3oBanue rpadukoB GyHKUUN A5

https://m.edsoo.ru/81cccfe9

bubnunoreka LIOK

7 pELIeHUs] YPaBHEHUI U CUCTEM https://m.eds00.ru/039949bf
76 Hcnonp3oBanue rpadgukoB GyHKIUN A7 Bu6muotexa [JOK
peleHusl ypaBHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79
[IpuMeHeHne ypaBHEHUN, CUCTEM U
77 HEPABEHCTB K PEIICHNI0 MaTeMaTHUYEeCKUX bubnuoreka [IOK
3a/1a4 W 3aJ1a4 U3 pa3IudHbIX 00JacTell HAyKu https://m.edsoo.ru/ca878deb
Y pEaJIbHOM KU3HU
73 KoHntpoinbHas padora o teme "MHTErpan u bubnnorexa [JOK
ero npuMeHenus. CUCTeMbl ypaBHEHUN" https://m.edsoo.ru/471c735b
79 HatypainbHble U 1ie51ble 4KClIa B 3a1a4ax U3 bubmmnoreka HOK
peanbHON KU3HU https://m.edsoo.ru/3cee1327
20 HarypanbHble u 1ienple yncnia B 3ajja4ax u3 bubmuoteka [IOK
peanbHOMN )KU3HU https://m.edsoo.ru/a35al131d
31 HatypanbHble u 11e51b1€ YKclia B 3a/1a4ax 13 bubmuoreka [IOK
peanbHON KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haku JeNUMOCTH LIEIBIX YNCEI bubmmorexa LIOK
https://m.edso0.ru/51696a67
83 [Ipu3Haku neIMMOCTH LEIBIX YUCEI bubmmorexa [IOK
https://m.edsoo.ru/fab81c0e
84 [Ipr3HaKu AETMMOCTH LEIbIX YUCEeIT bubnnorexa [IOK
https://m.edsoo.ru/ef2c6e43
25 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3aIUs bubnunorexa LIOK
3HAHUU. Y paBHEHUS https://m.edsoo.ru/0312cf8c
86 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs bubnunoteka LIOK




3HAHUU. Y paBHEHUS

[ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTH3aIUs

https://m.edsoo.ru/247d2fe7
bubnunoreka LIOK

87 3HAHUU. Y paBHEHUS https://m.edsoo.ru/e8b87729

28 [ToBTOpenue, o6o0IICHNE, CUCTEMATU3AIUS bubmuoreka [JOK
3HAaHUU. YpaBHEHHUS https://m.edsoo.ru/1bf2fb98

29 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS bu6nmoreka [IOK
3HaHUU. YpaBHEHUs https://m.edsoo.ru/9c44cbea

90 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS bubnunoreka LIOK
3HaHUU. YpaBHEHUs https://m.edsoo.ru/337aad59

91 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3aITUS bu6nmorexa LIOK
3HaHuil. HepaBeHncTBa https://m.edsoo.ru/a86014el

90 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A bubnunoreka LIOK
3HaHui. HepaBeHcTBa https://m.edsoo.ru/5c45a60a

93 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS bu6mmoteka IIOK
3HaHui. HepaBeHcTBa https://m.edsoo.ru/19304aba

94 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS bubnunorexa LIOK
3HaHuil. HepaBeHcTBa https://m.edsoo.ru/c3d4b282

95 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS bubmmnoreka HOK
3HaHUN. CHcTEeMBl ypaBHEHHUI https://m.edsoo.ru/a20b8adc

96 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIH but6mmorekxa [IOK
3HaHui. CUCTEMBI YpaBHCHHUM https://m.edsoo.ru/a012476d

97 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS bubnunorexa LIOK
3HaHu. OyHKIMHN https://m.edsoo.ru/d620c191

08 [ToBTOpenue, o6o0IIeHNE, CUCTEMATU3AIUS bu6muoreka [JOK
3HaHui. OyHKUIHUH https://m.edsoo.ru/7017196f

bu6muoreka [IOK
99 Hrorosast kKoHTpoJIbHAs paboTa https://m.edsoil.ru/S 1369889

100 Hrorosast koHTpOBHAs paboTa bubnuorexa [JOK




https://m.edsoo.ru/2276973

O06o0011eHne, cucTeMaTu3anus 3HaH|| 3a Kype
101 anreOpbl M Ha4Yal MaTeMAaTUYECKOTO aHaIHU3a
10-11 xnaccoB

O060061ieHue, cucreMaTu3alus 3HaHUH 3a Kypc
102 anreOpsl ¥ HaYaJl MATEMAaTHYECKOTO aHAIM3a
10-11 knaccos

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

bu6nuoreka [IOK
https://m.edsoo.ru/3330f7ef

bu6nmoreka [IOK
https://m.edsoo.ru/cead345¢e
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