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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueGHOTO Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUSA JIUUYHOCTUA O0OYYaIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAIbHYI0 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllMecs OBJIaJ€BAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MAaTeMaTHIECKOU Gopme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajdu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BUBAET yMEHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTH
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AIIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHue. B xome n3ydenus
anreOppl W Havall MATEMaTUYeCKOro aHajiu3a B CTapIledl IIKoJie Yydarluecs
MOJTy4alOT HOBBIM ONBIT pEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSTEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpIpeTaIluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTETBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAIIM3a» BKIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS HA TMPOTSHKEHHH JBYX JIET
oOyuyeHusi B CTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA ApYr Apyra M MOCTENEHHO
HAChIIAsICh HOBBIMM TeMaMHU W pasfaenaMu. J[aHHBIM Kypc  SABISETCA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYeHHbIE B Kypce «Airedpa W Haudaia
MaTEeMaTHUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSATENbHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxkaTenpHO-METOANYECKAs TUHUA «YUucna W BBIYMCIEHUSD) 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE pAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAMH, 3allMCaHHBIMH B CTaHIApTHOH dopmMme,
VICIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMU METOJIaMU PELICHUS LEJbIX, PAUMOHAIBHBIX, HPPALIHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO TTPOM3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaxXOXJIE€HWE HaumOOJBIIMX W HAaUMEHBIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMIOJHATh pacuy€Tbl mo ¢GopMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENeHUu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. AureOpa
npemnaracT d(PQGEeKTUBHBIE WHCTPYMEHTBHI JUISI PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETAeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepuraa. N3yuenne CTEIEHHOU,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEJIMUMHAMU, HCCIEAOBaTh MOJy4YeHHbIe (DYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHIO aJNTOPUTMUYECKOTO MBIIUICHUSA, CIHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUCHUS, BBIYUCIITH TUIOMAAu (Guryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHHUsl TporieccoB. JlaHHasi cojaepkaTeibHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNied peajbHbIX CHUTyallui,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAJIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMA pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJAIOIINXCS PE3yJbTaTaX, IOJYYEHHBIX B XOJE pAa3BUTHS MaTEMATHKU Kak
HayKH, U UX aBTOpax.

CopepxarenpbHO-METOAUYECKasl TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKU WU IMPEAJIararor



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUH, OHH CBSI3BIBAIOT PAa3HbIE MAaTEMAaTUYECKUE TUCUUILIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
VWHTEPHPETAUN NOJyYECHHBIX PE3yJbTAaTOB. Takue 3aaHus BIUIETEHBI B Ka)KJbIA
U3 pa3JeNoB IIPOrpaMMBbI, IOCKOJIBKY BECh MaTepUall Kypca IHUPOKO UCIOJIb3YETCS
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAJIOIHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3yYeHHME Kypca aireOpbl M Hayal MaTeMaTUYeCKOro
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0ei U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U PEATBbHOM KU3HH.

JlelictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢opma  3alucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

CuHHYyC, KOCHHYC W TaHI€HC YMCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IpyuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a1a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OobnacTh ompeneiaeHus U MHOXECTBO 3HaueHUi Qynkuuu. Hymm Qyskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE 1 HEUETHBIE (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTn4ecKoro aHajansa

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHWE MPOTPEcCHH st
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAUTUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUM. PellleHne MpUKIIaaHbIX 3a7a4 C MOMOIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
¢yHKIMM. MakcumMyMbl U1 MUHMMYMbl (QyHKiuu. HaunGosnblnee u HauMeHblee
3HaYeHUE (PYHKLIHUU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aady U3 JIPYTrUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBoguble  sneMeHTapHbIX  QyHKIui.  Dopmynbl  HaXOXACHUA
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOJHOM JUI HAXOXKACHUS HAWJIY4dlIer0 pEIICHHS B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (uU3MYECKUid CMbIchH. Beruucienue
uHTerpana no popmyne Hetorona—JleliOHuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro.

DCTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0pOBBIO (3710pOBOE€ TMHUTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OTJIbIXA, peryisipHas busnueckas AKTUBHOCTb); bu3nUecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HIKOJOTUYECKON KYJIbTYpbl, MOHUMAHHEM BIIASHHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOMU
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPHUEHTAIIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWW 1A PELICHUs 337a4y B
0o0JaCTH  OKpY)Karomiel cpeapl, IUIAaHUPOBAHUSI TMOCTYNKOB M OIEHKH UX
BO3MOYKHBIX ITOCJICICTBUU JUJIL OKPY’KAIOLIEH CPEIBbI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOW HayKd Kak cdepbl 4YeIOBEUYECKOW MESITeNIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMOCTH JUIsl PA3BUTUS LMBWIW3ALMHU; OBJIAJACHUEM SI3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTYpPOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMU, YHUBEPCAIbHBIMU PeCYIIMUBHBIMU OetiCMBUIMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeticmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATHIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUpOBaTh MW  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemsiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOIUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUHA (MPSMBIE W OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccenoBaTelIbcKue JEUCTBUS:

MCIIOJIb30BATh BOMPOCKHI KaK MCCIIEOBATEIHCKUM WHCTPYMEHT TMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHBOPEUUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSITEIIbHO CIUUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISIBJIATH Ae(PUINTH MHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX IJIsl OTBETA
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh UHPOPMAIUIO, MPEACTABIATh €€ B PA3IUYHBIX Popmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0/ 00CYKJEHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaEMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOH Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCHOJB30BaTh  MPEUMYIIECTBA  KOMAaHJIHOHW U
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaAMH MMO3HAaBaTEIbHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e TNPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B JICSITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OI[EHKY NPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMaTHICCKOTO aHATM3a»
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUs JOJDKHO 00ECIEeUMBATH JOCTUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Bomonusate  apudmernyeckue — omepaudd € palUMOHANBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BemonusaTe npeoOpa3oBaHUs LEIbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQKEHWA W  pellaTh OCHOBHBIE THIBI  LEJBIX, PalMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUUECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.



MognenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE airedpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTNpEeleNeHNs] ¥ MHOXXECTBO 3HadeHW (yHKuMH, Tpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A5 pEIICHUS YypaBHEHUI.

Crpouth M ynTaTh TpaUKU JUHEHHON (PYHKIIMM, KBaAPAaTUYHOU (DyHKIUH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KHU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEIIMINHAMH.

Havana mareMaTH4ecKOro aHAJIN3a

OmnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apuUPMETHUECKass |
reoMeTpUYecKas IpOrpeccum.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
pealibHBIX 33aJa4 MPUKIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar [Jjisl  OMHCaHUs
peallbHbIX MPOLECCOB M SBJICHUH, MPU PELICHUH 33a4ad U3 APYTUX Y4eOHbIX
PEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHHE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNIbCTRO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LEIBbIX YKCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIIA, NECATHUYHBIE W HATypajJbHBIC
Jorapu@mel.



YpaBHeHMS U HEpaBeHCTBA

[IpumensaTs cBoOMCTBa CTemeHM Ui NPeoOpa3oBaHUsl  BBIPAKCHUN;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JIOTapU(MBbI;
OTIEPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [l PELICHUS IPAKTUYECKUX 3a1ay.

HaxoauTp penreHns: NpoCTENIINX CHUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATH MOCTPOEHHBIE MOJIETH C UCIOJIb30BAHUEM anmapara aareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoAnYecKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIeI0BaHNs (PYHKIMH, 3aJaHHOMN TpaduKoM.

OnepupoBath MOHATUAMM: TpadUKU MOKA3ATEIbHOH, Jorapu@mMuieckoil u
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOM IIJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TIJIOCKOCTH TpadUKH JTUHEHHBIX YpaBHEHUN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

OnepupoBaTh MOHATUSIMH: HENPEPbIBHAS (QYHKIHMS;, MPOU3BOAHAS (DYHKIIMH;
UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON JIs1 pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJI UCCIIEIOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOEHUIO TPauKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIErOo PEIICHUS B
IIPUKIIAJIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OmnepupoBaTh MOHATHSMH: TIepBOOOpa3Has U  HUHTErpai; MOHUMATH
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpAT
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aaqd, B TOM YHUCIIE COIIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCcKOro Xapakrepa, CpeJCTBaMi MaTeMaTHUECKOTO aHAJIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiejioB U TeM dueKkTpoHHbIe (LN (pPOBbLIE)
Konrpoabnsie IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
MHokecTBa pallMOHAJIBHBIX U
. pall https://resh.edu.ru/subject/51/
JICUCTBUTEINbHBIX Yucesl. PalimoHanbHbIe 14 1
YpaBHEHUS U HEPABEHCTBA
@yukuuu U rpaguku. CTeneHs ¢ 1elbIM 6 https://resh.edu.ru/subject/51/
MoKaszaTesieM
Apudmerndeckuii KOpeHb N—0i CTETIICHHU. 18 1 https://resh.edu.ru/subject/51/
HppauroHanbHble ypaBHEHHs 1 HEPABEHCTBA
DopmMyIibl
pMy https://resh.edu.ru/subject/51/
TpUroHOMETpHUH. T pUroHOMEeTpHUUYECKre 22 1
YpaBHEHUS
https://resh.edu.ru/subject/51/
[TocnenoBaTeabHOCTH U IPOIPECCHH 5
[ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3AIIHS 3 1 https://resh.edu.ru/subject/51/
3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

[NPOT'PAMME



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
CreneHb ¢ pallMOHAIBLHBIM TTOKA3aTEIEM. https://resh.edu.ru/subject/51/
1 [TokazarenpHas pynkuus. [lokazarenapHbie 12 1
ypaBHEHUS U HEPABEHCTBA
Jlorapudmudeckast pyHKIHS. https://resh.edu.ru/subject/51/
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpudeckne GyHKINU U UX https://resh.edu.ru/subject/51/
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpPaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne Mpou3BOIHON 24 1 hitps://resh.edu.ru/subject/51/
5 VIHTerpas i ero mpuMeHeHHs 9 https://resh.edu.ru/subject/51/
6 CHCTeMbI ypaBHeHHit 12 1 https://resh.edu.ru/subject/51/
7 HarypansHbie i TeTbie THCTa 6 https://resh.edu.ru/subject/51/
3 [ToBTOpeHme, 06001IeHNE, CCTeMaTH3aIlUs 18 ) https://resh.edu.ru/subject/51/
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosunyecTBo 4acoB
Ne JIeKTPOHHBbIE HU(POBHIE
/i Tema ypoka Beero Konrpoabnsie IIpakTHyeckue 06 pPA30BATEIIBHEIE PECyPChl
padoThI padoThI
1 MHOk€eCTBO, OIEpaLy HAJl MHOXKECTBAMU. 1 https://resh.edu.ru/subject/51/
Huarpammel Ditnepa—Benna
ParmonanpHbie ynciaa. OOBIKHOBEHHEIC U https://resh.edu.ru/subject/51/
2 JeCATUYHbIE ApOOH, IPOLIEHTEHI, 1
OCCKOHEUYHBIC TIEPHOAMYSCKHE IPOOH
Apudmerndeckue orneparuu ¢ https://resh.edu.ru/subject/51/
3 palMoOHAIBHBIMH YHCIAMU, TIPEOOpa30BaHUS 1
YUCIIOBBIX BbIpaKECHUM
[Ipumenenue npoOeit U TPOLIEHTOB TSt https://resh.edu.ru/subject/51/
4 peuieHust NpUKIaAHbIX 33714 U3 Pa3InYHbIX 1
OTpacjeil 3HaHUW U pealbHOW KU3HU
[Ipumenenue npoOeit U MPOLIEHTOB ISt https://resh.edu.ru/subject/51/
5 perieHust TPUKIAIHBIX 33a7a4 U3 Pa3TUIHBIX 1
OTpacieil 3HaHUW U pealbHOW KU3HU
6 JleficTBUTENbHBIC YKClIa. PalioHaabHBIE 1 1 https://resh.edu.ru/subject/51/
HppaIMOHAIIbHBIE YHCIIa
v Apudmerndeckre onepanuu ¢ 1 https://resh.edu.ru/subject/51/
JEeWCTBUTEILHBIMU YUCIIAMHU
[TpubmmxEHHBIC BEIYMCIICHHUS], IPABHIIA i
https://resh.edu.ru/subject/51/
8 OKPYTJICHUS, IPUKUIKA U OIICHKA PE3yJIbTaTa 1
BBIYHCIICHHUI
9 ToxxaecTBa U TOXKIECTBCHHEIE 1 https://resh.edu.ru/subject/51/



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

npeoOpa3oBaHUs

VYpaBHeHHE, KOPEHb YPAaBHEHUS

https://resh.edu.ru/subject/51/

10
11 HepaBeHcTBO, pelnieHre HepaBeHCTBA https://resh.edu.ru/subject/51/
12 MeToJ1 HHTEpBATOB https://resh.edu.ru/subject/51/
13 Pemenwue nenpix u JpoOHO-PAIMOHATBHBIX https://resh.edu.ru/subject/51/
ypaBHEHUI U HEPABEHCTB
Kontposnbnas pabora no teme "MHoxkecTBa https://resh.edu.ru/subject/51/
14 palMOHANBHBIX U IEUCTBUTEIIBHBIX YUCETL.
PanmonanbHble ypaBHEHUS U HEPABEHCTB"
15 OyHKIMS, CIOCOOBI 3aJaHUST (PYHKIIHH. https://resh.edu.ru/subject/51/
B3anmHuo obpatHbie GyHKIMN
16 YéTHbIe 1 HeuSTHBIE DYHKIMH https://resh.edu.ru/subject/51/
CTeleHs ¢ IENBIM ITOKa3aTeNIEM. https://resh.edu.ru/subject/51/
17 CrannaptHas popma 3anucu
JEUCTBUTEILHOTO YHCIIA
Hcnonk3oBanue noaxossimen (hopMbl https://resh.edu.ru/subject/51/
18 3alUCH IEUCTBUTENBHBIX YACEN AJIA
pelIeHus: pakTUYECKHX 3a/1a4 1
MPEeACTaBICHUS JAaHHBIX
19 CrenenHasi GyHKIIUS C HATYPAIbHBIM U https://resh.edu.ru/subject/51/
1esbIM nokaszareneM. E€ cBoiicTBa u rpaguk
20 Apudmernuecknii KOpeHb HATYPATHHOU https://resh.edu.ru/subject/51/
CTETIEHU
91 I'paduk ynkuunu. O6macTh onpeneaeHus u https://resh.edu.ru/subject/51/

MHO>K€CTBO 3HaueHui pyHKuuu. Hymnu




¢ynkuuu. [IpoMexxyTKH 3HAKOIIOCTOSIHCTBA

Apudmernueckuii KOpeHb HATYpPaTbHOU

https://resh.edu.ru/subject/51/

22
CTEIICHU

93 CaoiicTBa apuI/I(bMeTqucxoro KOpHSI https://resh.edu.ru/subject/51/
HaTypaJIbHOM CTENEHU

24 CBoiicTBa apu(pMETHYECKOTO KOPHS https://resh.edu.ru/subject/51/
HATypaJbHOW CTENEHU

o5 CpoiicTBa apu(PMETHICCKOTO KOPHS https://resh.edu.ru/subject/51/
HATypaJbHOW CTENEHU

26 Z[?f/iCTBI/IS[ ¢ apu(PMETHICCKUMH KOPHIMH N— https://resh.edu.ru/subject/51/
Ol cTeneHun

97 JleiicTBusI ¢ apuMETHUSCKUMH KOPHIMH N— https://resh.edu.ru/subject/51/
O CTeleHn

28 JleiicTBus ¢ apuMETHUSCKIMU KOPHAMHU N— https://resh.edu.ru/subject/51/
Ol CTeNeHn

29 JleiicTBus ¢ apupMETHUECKUMH KOPHIMH N— https://resh.edu.ru/subject/51/
O CTEeNEeHU

30 ﬂfﬁCTBHﬂ ¢ apu(PMETUIECKUMH KOPHIMH N— https://resh.edu.ru/subject/51/
Ol CTeNeHn

31 PeleHre nppaloOHaIbHBIX YPABHEHUN U https://resh.edu.ru/subject/51/
HEPaBEHCTB

30 PelreHne nppalMOHAIBHBIX YPABHEHUN U https://resh.edu.ru/subject/51/
HEPaBEHCTB

33 Pemenue nppanyoHanbHbIX YPaBHEHUN U https://resh.edu.ru/subject/51/
HEPaBEHCTB

34 PelreHre nppalOHAIBHBIX YPABHEHUN U https://resh.edu.ru/subject/51/
HEPaBEHCTB

35 Pemrenne nppanoHaNbHBIX YpABHEHUN U https://resh.edu.ru/subject/51/



https://resh.edu.ru/subject/51/

HEPABEHCTB

36

CaoiicTBa 1 rpaduK KOpHs N-0¥ CTETICHU

https://resh.edu.ru/subject/51/

37

38

39

CoiicTBa u rpaduk KOpHS N-0if cTeNeHn

KouTponbnas pabora no teme

"ApudmeTrndeckuit KOpeHb N—0i CTETIICHH.

HppauunoHanbHble ypaBHEHUS U
HepaBeHCTBa"

CuHyc, KOCHHYC ¥ TAaHT'€HC YUCIIOBOTO
aprymeHTa

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

40

CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOIO
aprymeHra

https://resh.edu.ru/subject/51/

41

42

ApKcuHyC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa
ApKcuHyC, apKKOCHUHYC ¥ apKTaHT'€HC
YKCIIOBOTO apryMeHTa

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

43

Tpuronomerpuyeckasi OKpyKHOCTb,
orpezieNIeHue TPUTOHOMETPUUECKHUX
(GYHKIMN YHUCIOBOTO apryMeHTa

https://resh.edu.ru/subject/51/

44

45

Tpuronomerpuyeckasi OKpy>KHOCTb,
orpezieNIeHue TPUTOHOMETPUUECKHUX
(GyHKIMI YMCIOBOTO apryMeHTa

OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

46

47

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

OcCHOBHbBIE TPUTOHOMETPUYECKHE (OPMYITBI

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/




48

49

50

OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI

[Ipeobpa3oBaHre TPUTOHOMETPUYECKUX
BBIPAYKECHU I
[Ipeobpa3oBaHUe TPUTOHOMETPUUECKUX
BBIPAKECHU I

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

o1

52

53

[Ipeobpa3oBaHUe TPUTOHOMETPUUECKUX
BBIPA)KCHUI

[Ipeobpa3oBaHre TPUTOHOMETPUYECKUX
BBIPAYKEHU I
[Ipeobpa3oBaHre TPUTOHOMETPUICCKUX
BBIpAYKEHU I

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

54

55

Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN

Pemrenne TpuroHoMeTpU4ECKUX YpaBHEHUN

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

56

Pemenne TpUroHoMeTpUYECKUX ypaBHEHUI

https://resh.edu.ru/subject/51/

57

58

Pemenne TpuroHoMeTpU4ECKUX YpaBHEHUN

Pemenne TpUroHoMeTpUYECKUX ypaBHEHUI

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

59

60

61

Pemenne TpuroHoMeTpU4ECKUX YpaBHEHUN

KonrtponsHas padora no teme "®@opmyib
TPUTOHOMETPHUH. TPUTOHOMETPUYECKUE
ypaBHeHus"

ITocnenoBarenbHOCTH, CIOCOOBI 3a4aHUS

nocJienoBaTeIbHOCTEN. MOHOTOHHBIE
OCJIEIOBATEILHOCTH

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/




Apudmerndeckas U reoMeTpudecKas
nporpeccuu. Vcnonb3oBaHue nporpeccuu

https://resh.edu.ru/subject/51/

62 1
JUTSI pEIIEHUs] PEaIbHBIX 3a1a4 MPUKIIATHOTO
XapakTepa
beckoHneyHO yObIBaroIasi reoMeTpruIecKast https://resh.edu.ru/subject/51/
63 nporpeccusi. Cymma 0€CKOHEYHO 1
yOBIBaIOIIEH T€OMETPHUIECKOM IIPOrPECCUH
64 DOpPMY/Ia CITOKHBIX MPOLEHTOB 1 https://resh.edu.ru/subject/51/
65 DOPMyITa CITOKHBIX TIPOIICHTOR 1 https://resh.edu.ru/subject/51/
O06o0ueHue, cucTeMaTu3alus 3HaHUH 3a https://resh.edu.ru/subject/51/
66 Kypc ainreOpbl ¥ HadaJl MaTEMaTHIECKOTO 1
ananu3a 10 kiacca
67 Hroroast koHTpoIbHAs paboTa 1 https://resh.edu.ru/subject/51/
O000111eH1E, CUCTEMATH3allMs 3HAHUH 3a https://resh.edu.ru/subject/51/
68 Kypc aiareOpbl ¥ HadaJl MaTeMaTHIECKOTO 1
ananu3a 10 kiacca
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOTPAMME




11 KJIACC

KoaunuecTBO 4acoB

Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpoabnsie IIpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI

1 CreneHsb ¢ palMOHAIBHBIM [10KA3aTEIEM 1 hitps://resh.edu.ru/subject/51/11/

2 O T e p— 1 https://resh.edu.ru/subject/51/11/

3 [IpeoOpaszoBanHue BBIpaXEHUN, COICPKAIIIX 1 https://resh.edu.ru/subject/51/11/
palMoHaIbHBIE CTETICHU

4 [IpeoOpaszoBaHue BhIpaXEHUH, COICPKAIINX 1 https://resh.edu.ru/subject/51/11/
palrOHaIbHBIE CTEIIEHU

5 [IpeoOpazoBaHue BEIPAKCHHH, COIEPIKALTUX 1 https://resh.edu.ru/subject/51/11/
palMoHaIbHBIE CTETICHU

6 [TokazaTenbHbIe ypaBHEHUSI U HEPABEHCTBA 1 https://resh.edu.ru/subject/51/11/

7 [TokazaTenbHble YypaBHEHUS U HEPABEHCTBA 1 https://resh.edu.ru/subject/51/11/

8 [Toka3zaTenbHbIE ypaBHEHUSI U HEPABEHCTBA 1 https://resh.edu.ru/subject/51/11/

9 [TokazaTenbHbIe ypaBHEHUS U HEPABEHCTBA 1 https://resh.edu.ru/subject/51/11/

10 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 1 https://resh.edu.ru/subject/51/11/

11 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U 1 https://resh.edu.ru/subject/51/11/
rpaduk
KonTponbnas pabota mo Teme "CreneHs ¢ https://resh.edu.ru/subject/51/11/

12 pannoHanbHBIM noka3atenem. [lokazarenbHas 1 1

¢ynkuus. [TokazarenbHble ypaBHEHUS U




HepaBeHCTBa"

13

Jlorapudm yucna

https://resh.edu.ru/subject/51/11/

14

15

16

JlecATUYHBIE U HATYypaAJIbHBIE JTOTapH (MBI

[IpeoOpa3oBaHue BhIpaKEHUM, COACPIKAIINX
sorapudmpl
[IpeoOpazoBaHue BEIpAKEHH, COIEPIKALTUX
Jorapudmpl

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

17

18

19

20

[IpeoOpazoBaHue BEIPAKCHHH, COIEPIKALTUX
sorapupmMsbl

[IpeoOpa3oBaHue BhIpaKCHUMN, COACPIKAIINX
Jorapudmpl

Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA

.HOFapI/I(l)MI/I‘leCKI/IC YpaBHCHUA U HEPABCHCTBA

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

21

22

Jlorapumuueckue ypaBHEHUSI 1 HEPABEHCTBA

.HOFapI/I(l)MI/I‘leCKI/IC YpaBHCHUA U HEPABCHCTBA

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

23

24

25

Jlorapudmuueckas GpyHKIUs, €€ CBONCTBA U
rpaduk

Jlorapudpmuueckas pyHkuus, €€ CBOWCTBA U
rpaduk

Tpuronomerpryeckue GyHKIIMH, UX CBOWCTBA
U TpaduKu

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

26

Tpuronomerpruyeckue GyHKINH, UX CBONCTBA
u rpaduKu

https://resh.edu.ru/subject/51/11/




27

Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA
U rpaduku

https://resh.edu.ru/subject/51/11/

28

29

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA
u rpaduku

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

30

31

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

[Tpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

32

33

34

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

KonTponbhas padota no teme
"Jlorapudmuueckas GyHKIHS.
Jlorapudmuyeckue ypaBHEHUS U
HepaBeHCTBa. TpuroHoMerpudeckue GyHKIHHA
u ux rpaduxu. TpuronomMeTpudeckue
HepaBeHCTBa"

HenpepbiBHble QyHKIIUT

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

35

36

37

MCTOI[ HWHTCPBAJIOB JIA pCHICHUS HCPABCHCTB
MeTOJl HHTCPBAJIOB JJIA pCHICHUS HCPABCHCTB

[TpousBonHas GyHKIUU

https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

38

39

[IpousBonHas GyHKIIMN

I'eomerpuueckuii U GpU3NIECKUN CMBICI
MIPOU3BOIHOMN

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

40

I'eomeTpuueckuit u GU3NYECKUN CMBICI

https://resh.edu.ru/subject/51/11/




IIPOU3BOIHOMN

https://resh.edu.ru/subject/51/11/

41 [Ipou3BoHbIC 37IeMEHTAPHBIX (DYHKITHI

42 [Tpou3BoHBIC NIEMEHTAPHBIX (HYHKIUI hitps://resh.edu.ru/subject/51/11/

43 [IponsBogHAas CyMMBI, IPOU3BEICHUS, https://resh.edu.ru/subject/51/11/
4acCTHOTO (PyHKIIUHA

44 [IpousBogHas CyMMBbI, IPOU3BEICHUS, https://resh.edu.ru/subject/51/11/
4acTHOTO (yHKIUI

45 [IpousBoaHAas CyMMBI, IPOU3BEICHUS, https://resh.edu.ru/subject/51/11/
9acTHOTO (DYHKIIUH

16 [IpumeneHnne nporu3BOJHON K UCCIIEI0BAaHUIO https://resh.edu.ru/subject/51/11/
(GyHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI

47 [IpumeneHne nporu3BOJHON K UCCIIEI0BAHUIO https://resh.edu.ru/subject/51/11/
(GyHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI

48 [IpumeneHne nporu3BOJHOM K UCCIIEI0BAHUIO https://resh.edu.ru/subject/51/11/
(yHKIIMI HA MOHOTOHHOCTb U KCTPEMYMBI

49 [Ipumenenne npou3BOJHOM K UCCIIEN0BAHUIO https://resh.edu.ru/subject/51/11/
(GyHKIII HA MOHOTOHHOCTB M 9KCTPEMYMBI

50 Haxoxnenue HanOOJIBIIETO U HAUMEHBIIIETO https://resh.edu.ru/subject/51/11/
3HaueHUs! QyHKIIMU Ha OTPE3Ke

51 Haxoxnenue HanOOJIBIIETO U HAUMEHBIIIETO https://resh.edu.ru/subject/51/11/
3HaueHUs QYHKIMU Ha OTpE3Ke

52 HaxoxaeHre HanOobIIIero U HAMMEHBIIIETO https://resh.edu.ru/subject/51/11/
3HaueHUs! QyHKIIMU Ha OTPE3Ke

53 Haxoxnenue HanOOJIBIIET0 U HAUMEHBIIIETO https://resh.edu.ru/subject/51/11/
3HaueHUs QYHKIMU Ha OTpE3Ke

54 HaxosxieHre HanOobIIero ¥ HAMMEHBIIIETO https://resh.edu.ru/subject/51/11/




3HaueHUs! QYHKIIMU HAa OTPE3KE

Haxosxaenre HanOoJIbIIEro ¥ HANMEHBIIIETO 1 https://resh.edu.ru/subject/51/11/
3HaueHUs! QYHKIIMU HAa OTPE3KE

[IpumeneHnne npou3BOTHOM JIsl HAXO0XKACHUS https://resh.edu.ru/subject/51/11/
HAWJIYYIIEro pEeIIeHUs B IPUKIAIHBIX

3a7a4ax, JIJIsl ONpeAeIeHUs CKOPOCTH 1

nporiecca, 3a1aHHOT0 (GOPMYIION UITH

rpaduKoM

Kontponbhas padota o teme "l[IponsBoaHas. 1 1 https://resh.edu.ru/subject/51/11/
[Ipumenenue npou3BoHON"

IlepBoo6pasnas. Tabauna nepBoo6pazHEIX 1 https://resh.edu.ru/subject/51/11/
[TepBooOpasnas. Tabnuia nepBooOpa3HbIX 1 https://resh.edu.ru/subject/51/11/
Nuterpai, reoMmerpudeckuii U Pu3nyecKuii 1 https://resh.edu.ru/subject/51/11/
CMBICII MUHTETpaJia

WuTerpan, reoMmeTpruueckuil 1 Gpu3ndeckuii 1 https://resh.edu.ru/subject/51/11/
CMBICII UHTETpaJia

Wuterpai, reoMmerpudeckuii u pundeckuii 1 https://resh.edu.ru/subject/51/11/
CMBICII UHTETpaJia

Brruucnenne unTerpana mo popmyne 1 https://resh.edu.ru/subject/51/11/
Hprorona—Jletibnnia

Brruucnenue nnterpana mno gpopmyine 1 https://resh.edu.ru/subject/51/11/
Hprorona—IJleiibnuma

Brruucnenne uaTerpana mo gpopmyie 1 https://resh.edu.ru/subject/51/11/
Hprorona—JleiiOuuma

Brruucnenne uaTerpana mo gopmysne 1 https://resh.edu.ru/subject/51/11/
Hprorona—Jletibania




67

68

CucremMbpl TMHENHBIX YpaBHEHUN

CucTeMbl TMHEUHBIX YPaBHEHHI

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

69

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

https://resh.edu.ru/subject/51/11/

70

71

72

Pemenne npukianHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Cucremsl u COBOKYITHOCTH LCJIbIX,
paluOHAJIbHBIX, HPPALIUOHAJIbHBIX,
IIO0Ka3aTCJIbHbBIX, JIOFapI/I(i)MI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

CucreMbl COBOKYITHOCTH LCJIbIX,
paruOHAJIbHbIX, HPppAllUOHAJIbHbLIX,
IIOKa3aTCJIbHbBIX, JIOFapI/I(i)MI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HECPABCHCTB

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

73

CucreMbl 1 COBOKYITHOCTH LCJIBIX,
palluOHAJIbHBIX, UPppAllMOHAIbHBIX,
ITOKa3aTCJIbHBIX, J'IOFapI/I(bMI/I"IeCKI/IX
ypaBHeHI/Iﬁ 1 HECPABCHCTB

https://resh.edu.ru/subject/51/11/

74

CucreMbl ¥ COBOKYITHOCTH LIENbIX,
paloOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JJOTapu(PMUIECKUX
ypaBHEHUI U HEPABEHCTB

https://resh.edu.ru/subject/51/11/

75

76

Wcnonb3oBanue rpadukoB GyHKUUN A5
pellleHrs ypaBHEHUN U CUCTEM
Hcnonb3oBanue rpagukoB GyHKIMN 715
pelIeHNs] ypaBHEHUN U CUCTEM

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/




[IpuMeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX

https://resh.edu.ru/subject/51/11/

" 3a/1a4 ¥ 3a71a4 U3 Pa3IuvHbIX 00JacTel HAyKH
U peaIbHOM KU3HHU

78 Konrtponsnas padora no reme "UuTerpan u https://resh.edu.ru/subject/51/11/
ero npuMeHeHus. Cuctemsl ypaBHEHU"

79 HaTypa.]'If)HBIe M 1eJbIe YHciIa B 3aJa4ax 13 https://resh.edu.ru/subject/51/11/
peanbHOM KU3HU

80 HaTypaJ'If;HbIe U IleJbIe YHCiIa B 3aJa4Yax 13 https://resh.edu.ru/subject/51/11/
peanbHOM KU3HU

81 HarypanbHble 1 1esnble yncia B 3aga4ax U3 https://resh.edu.ru/subject/51/11/
peanbHOM KU3HU

82 [Ipu3HaKK JETMMOCTH HETBIX YUCEI https://resh.edu.ru/subject/51/11/

83 [Tpu3Haku JETUMOCTH TETBIX YUCEIT https://resh.edu.ru/subject/51/11/

84 [Ipu3Haku eNMMOCTH LETBIX YUCEN https://resh.edu.ru/subject/51/11/

85 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS https://resh.edu.ru/subject/51/11/
3HaHUU. YpaBHEHUS

86 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs https://resh.edu.ru/subject/51/11/
3HaHUU. YpaBHEHUSA

g7 [ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIlUs https://resh.edu.ru/subject/51/11/
3HaHUU. YpaBHEHUSA

88 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL https://resh.edu.ru/subject/51/11/
3HaHUU. Y paBHEHUS

89 [ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIlUs https://resh.edu.ru/subject/51/11/

3HaHUU. YpaBHEHUSA




[ToBTOpenue, 06001IEeHNE, CHCTEMAaTH3alNs

https://resh.edu.ru/subject/51/11/

90 -
3HaHUU. YpaBHEHUS

01 [ToBTOpeHME, 06001IeHNE, CHCTEMAaTH3aIlUs https://resh.edu.ru/subject/51/11/
3HaHui. HepaBeHcTBa

92 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL https://resh.edu.ru/subject/51/11/
3HaHuil. HepaBeHnctBa

93 [ToBTOpeHMEe, 06001IeHNE, CHCTEMAaTH3aIUs https://resh.edu.ru/subject/51/11/
3HaHui. HepaBeHcTBa

94 [ToBTOpeHME, 0600IIEHNE, CHCTEMATH3AIIUS https://resh.edu.ru/subject/51/11/
3HaHui. HepaBeHcTBa

95 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3 AL https://resh.edu.ru/subject/51/11/
3HaHul. CrucTemMbl ypaBHEHUN

96 [ToBTOpeHME, 00600IIEHNE, CHCTEMATH3AIUS https://resh.edu.ru/subject/51/11/
3HaHui. CucTemMbl ypaBHEHUN

97 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS https://resh.edu.ru/subject/51/11/
3HaHu. OyHKIMHN

08 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs https://resh.edu.ru/subject/51/11/
3HaHul. OyHKIUH

99 MITOroBas KOHTPOJBHAS PadoTa https://resh.edu.ru/subject/51/11/

100 HroroBas koHTpoNbHas paboTa https://resh.edu.ru/subject/51/11/
O06001enre, cucTeMaTU3aIys 3HaHUN 32 Kype https://resh.edu.ru/subject/51/11/

101 anreOppl ¥ Ha4YaJl MaTEMAaTUYECKOTO aHan3a
10-11 xiaccos
O06o0061eHne, cucTeMaTu3alus 3HaHU| 3a Kype https://resh.edu.ru/subject/51/11/

102 anreOppl ¥ Ha4YaJl MaTEMAaTUYECKOTO aHan3a

10-11 kiaccos




OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME






JIucT puKcMpoOBaHUsS U3MEHEHUI U T0NOJTHEHH I

Hara BHecenust | Xapakrtepuctuka | [Ipuunna PexBu3uThHI [Toanuce

W3MEHECHU I W3MEHEHU I W3MEHEHU U JIOKYMEHTA, YUYUTEII,
KOTOPBIM BHECILIETO
3aKpEIJIEHO WU3MEHEHUS

HN3MCECHCHHC
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