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MOSACHUTEJBHASA 3AIIKNCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYECKOTO
aHanm3a» 0a3oBoro ypoBHs s obydarormuxcs 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro rOCy1apCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpa3oBanus. Peammsarusi mporpaMMbl OO€CIIEYMBAET OBJAJACHHUE KIIOYEBBHIMHU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHUS U HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (POPMUPYET JIOTUYECKOE U
a0CTpaKkTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM i OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popmMyIupyeT CBOU JOCTHKEHHS B MaTEMaTHUYECKOM opMe.

Kypc anreOpsl u Hauana MaTeMaTHueCKOro aHajinu3a 3aKJIaJbIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTHUPOBATLCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTHUMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BMBAaeT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKIEHUSI, UCIIOJIb30BaTh 0000IEHNE U KOHKPETU3alNI0, a0CTparupoBaHue u
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone u3yuenus
anreOppl M Havall MATEMaTHYECKOTO aHajiu3a B CTaplield IIKOJe ydalluecs
MOJY4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7a4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CUTYallMd W WHTEpIpeTaIuu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  [pUMEPAMU  MATEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJE, HAYKE HU B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc o6nagaer 3HAYMTEIBLHBIM BOCHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIM
peanusyercs Kak 4epe3 y4eOHbIN MaTepuall, CloCOOCTBYIONIUN (OPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,



TpeOyroren CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIMX BHUMAaHUS U OTBETCTBEHHOCTH 34 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus aireOpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIn3a JIEKUT ACSTEIbHOCTHBIN NPUHIUI 00yUYEHHUS.

CrpykTrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOIO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JUHUK: «Uucrna M BBIYUCICHUA,
«Dyakun  u - rpadukmy, «YpaBHeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4ecKoro aHanusa», «MHoxkecTBa M JOrHKa». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIUUECKUE JIMHUM HW3Y4aroTCsd Ha NPOTSHKEHHHM [JBYX JIET
oOyuyeHusl B CTaplIeil IIKOJIe, €CTECTBEHHO JIOMOJHSSA APYr Apyra M MOCTENEHHO
HAChIAsCh HOBBIMM TE€MaMHU W pasfaenaMu. JlaHHBIA Kypc  SBISIETCS
WHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSET B ce0e COJAEpKaHHE HECKOJIbKHX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOXkecTB U Ap. [lo Mepe Toro kak ywamiuecs OBIIaZeBalOT BcE Oosee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, Y HUX MOCIEI0BaTENbHO (hopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYIO MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHHUA, IOJYyYEHHbIE B Kypce «Auredpa W Hadana
MaTEMaTHUECKOTr0 aHaIN3ay, JUIsl PEIIEHUsI CaMOCTOSATENbHO CHOpMyYIHpPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

ConepkaTenpbHO-METOANYECKAss TUHUA «YUucna W BBIYMCIEHUS» 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOHM Imikojie. B crapmiell mkosie 0oco0oe BHUMAHUE YAENAETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OpPM 3amucH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JCHCTBUS C HUMH, JAEJNAaTh HNPUKUAKY, OLECHHUBATH
pesynbrar. OOyuyaromuecs NOJY4arOT HAaBBIKM MNPUONMKEHHBIX BBIYMCICHUM,
BBITIOJIHGHUS JIEWCTBUM C 4YHWCIaMU, 3allMCaHHBIMU B CTaHIapTHOU (opme,
MCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUs M HEPABEHCTBA» PEANU3YETCS HA TNPOTSIKEHUU BCETO
oOydyeHHs] B CTaplled IIKOJIe, TMOCKOJbKY B KaXIOM pas3felie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMHU PELIEHUS UENbIX, PAlMOHAIBHBIX, WPPALHOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUUYECKUX  YpaBHEHHH,
HEPABEHCTB U UX cucTeM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaxXOoXJIE€HWE HaumOOJbIIUX W HAUMEHBIIUX 3HaYeHUH QyHkiuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMupoBaHHE YMEHUMN
BBIMOJHATh pacu€Tbl 1Mo ¢opMyiaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPpPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENeHUu U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPaKTHOTO MBIIUICHUS YYalluxcs, (POPMUPYIOTCS HAaBBIKH JETyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu, MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnreOpa
npeniaraeT d()QPEeKTUBHBIE WHCTPYMEHTBI JJsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JUHUA «DyHKIMM U TpaQuKU» TECHO
MEPEIIETAeTCs C APYTUMH JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepHaIa. N3yuyenue CTENEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEAIBHON U3HHU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toi coaep:KaTebHON JTUHUM HalEJIeH Ha Pa3BUTHE YMEHUMN
U HaBBIKOB, IIO3BOJISIIOIIMX BBbIpAXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B
paznuuHoi dopme: aHaATUTUYECKOU, Tpaduyeckoi M ciioBecHo. Ero msyueHue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCIIOIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJAHBIX 3a]ad4,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIEN0BATh U
CTpouTh Tpaduku (YHKIUNA, OMpeNesiTh HMX HaAuWOOJbIINE W HaUMEHBIINE
3HAUEHUS, BBIYUCIATH MUIOMAAu (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWJy4lIero peuieHus B MPUKIAIHBIX, B TOM YHCIIE COLMAIbHO-
HKOHOMHYECKHUX, 3a/a4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTHUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHKE U HucKycctBe. OOydyaromuecs Y3HAIOT O
BBIJIAIOLIMXCSL pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopeprkarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKU U MpeaiaratoT



Hanbosee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJBHUKY IOHHMATh TE€OPETHUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalW3a» MPUCYTCTBYIOT
TAK)K€ OCHOBbl MAaTE€MaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU ITOCTPOEHUSI MOJIEJIEN PEAJIbHBIX CUTYALUH, NCCIIEIOBAHUS
TUX MOJEJIEH C NMOMOUIbIO ammapaTra anareOpbl U MAaTeMaTUYEeCKOro aHaiu3a U
UHTEPIIPETALNN MOTYYECHHBIX PE3YyJIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 Pa3JeNoB IPOrpaMMBI, IOCKOJIBKY BECh MaTepual Kypca IHUPOKO UCIONIb3yeTCs
JUISl pellieHus] IPUKIAIHBIX 3a1a4. [Ipu peneHnn peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAJIOTHIO, 0000LATh U KOHKPETHU3UPOBAThH
npobnemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIIEHUS MPUKIATHBIX
3aJa4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AiredOpa v Hagaia
MaTEMaTHYECKOTO aHATIN3a».

OCHOBHBIMH BOCIIUTATEJIbHBIMHY LIEJISIMU HA YPOKAX MATEMAaTHUKU SBJISFOTC
g: BOCIHUTAHUE KYJIbTYPhl JIMYHOCTH; OTHOIICHUE K MAaTeMaTHKe KaK K 4YacTu
OOIIIEYeIOBEYECKOM  KYJIbTYpPhl; MOHUMAaHHE 3HAYMMOCTH MATeMATHKM /IS
HAayYHO-TEXHUYECKOI'0 IPOrpecca; BOCHUTAHUE aKTUBHOCTH, CAMOCTOATEIBHOCTH,
OTBETCTBEHHOCTH;  BOCIUTAaHWE  HPABCTBEHHOCTHU,  KYJIbTYpbl  OOIIECHUS,
BOCITUTAHUE DCTETUYECKOW KYJbTYphl, BOCHUTAaHUE TpaduyecKOll KyJIbTYypbl
IIKOJIBHUKOB.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydyeOHOM miaHe Ha M3ydeHHE Kypca ajreOpbl MU Haydajdl MaTeMaTHYe€CKOTO
aHanau3a Ha 6a30BOM YpOBHE OTBOAMUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heznemo B 11 kmacce, Bcero 3a iBa rona ooydenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMoOHANIBHBIMU YHCTIAMU, TPEe0Opa30BaHMS YUCIOBBIX BhIpakeHui. [Ipumenenue
Ipo0eil U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmerrueckue omnepaudd ¢ JeUCTBUTENbHBIMU yuciaamu. [IpubmmxéHnbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTaTa BBIYUCIICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucH
JNEUCTBUTEIBHBIX YHCEN Ul PELICHUs MPAKTUYECKUX 3a1ad U NPEICTaBICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apu(pMETUIECKUMH KOPHSMH HAaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOoOpa30BaHuUs.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppalMOHAIBHBIX YPABHEHHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

IIpuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATUYECKHUX 3a7a4
W 3aJ1a4 U3 PA3IMYHbIX 00J1acTel HAYKH U PeabHOU KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. [paduk  QyHkuu. BzaumuHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUi pynkumnu. Hymm ynkumu.
[TpomesxyTku 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



TpuroHoMmerpuueckass OKPY>KHOCTb, OIpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIEIOBATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeoOMeTpUIECKas porpeccuu. beckoneuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPEcCHH IS
pelieHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOXkecTBaMmH. Jluarpammel Jilnepa—BenHa.
[IpuMeHeHUE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
MIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUU 3a]]a4 U3 APYTUX yUEOHBIX MTPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, 10KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH LEIIbIX YHACEIL.

CreneHb ¢ palMOHAIIBHBIM NIOKa3aresieM. CBOMCTBA CTEIEHM.

Jlorapudwm yucna. JleciTuuHbie U HATypaJbHBIE JIOTaApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHU, COIEpKAITUX JIOTapU(MBI.

[IpeoOpa3oBaHne BBIPAKEHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpAaBHEHMI. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTeid HayKu WU peaibHOU
KU3HU.

DYyHKIUHN U TPAPUKH

Oyukrus.  [lepuonuueckne  dyHknuu. [IpomMexyTku  MOHOTOHHOCTH
bynkuud. MakcuMymbl 1 MUHUMYMBI (QyHKUMU. HaunOonblllee u HauMeHbIIee
3HaueHHe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKHU.

[TokazaTtenbHas u morapudmuyueckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadukoB (PYHKIMIA 711 pEIICHUS] YPaBHEHUN W JIMHEHHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUH SIS HMCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3aady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

HenpepriBabie GpyHKIMH. MeTOT HHTEPBAJIOB JJIsl pEIICHUS HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyecknii U QU3NYECKUN  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJM€MEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[IpumMeHeHne Mpou3BOAHON K MCCIENOBAHHUIO (DYHKIIMI HA MOHOTOHHOCThH U
sKcTpeMyMbl. HaxoxkieHne HanbopIIero 1 HaMMEHbIIEro 3HaueHus: GyHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyie Herorona—IJleiiOnuua.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIXKHO oOecrneunBaTh
AOCTHUKCHHC Ha YPOBHC CPCOHCTO 06HI€FO O6paBOBaHI/I}I CIICAYIOIUUX JTUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUN 00YUAIOMIEroCs] KaKk aKTHBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJbHBIMU HWHCTUTYTaMHM B COOTBETCTBHH C UX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHUYecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, OATHUYECKOTO TMOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

DCTeTU4eCKOEe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peLIeHnH, pacCy X IEHUN;
BOCIIPUHUMYHUBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
HWHTEpecax 3J0pOBOro U 0€30macHOro o0pasa *U3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAaHHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYJy, OCO3HAHHUEM IEHHOCTU TPYAOTIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IIJIaHBI,
TOTOBHOCTBIO W CIHOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUIO U
caMO00pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELICHUH NMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HIKOJOTUYECKON KYJIbTYpbl, MOHUMAHHEM BIIASHHUS
COI[MAJIbHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HAaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTaIlMel Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWUN MJId pelieHus 3a7ad B
0o0JaCTH  OKpYy)Karoliel cpeapl, IUIAaHUPOBAHUSI TOCTYNKOB M OIEHKH HUX
BO3MOHBIX MOCIEACTBUN JIJIs1 OKPYKAIOILIEH CPEIbI.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUA HAyKM ©  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS UMBWIM3ALMHU; OBJAICHUEM SI3BIKOM
MaTeMaTUKM U MAaTeMaTU4YeCKOW KyJIbTypoW KakK CpEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYILECTBIIATh MPOECKTHYI0 M HCCIIEIOBATENbCKYIO JESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanrvnvie — noznasamenvmwvle  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NpoOYeccos obyuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL — OKpyXcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIBJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY TMOHATUIMH; (OPMYIUPOBATH
OTpeeCHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJIATH ~ MAaTEMAaTHMYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBI;

BBIOMpATh Croco0 perieHus yuyeOHoW 3adauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKAN WHCTPYMEHT IO3HAHMS,
dbopmyaupoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHUBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

IPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUII;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarueii:

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CTPYKTYpHpOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUUuecKH;



2)

OLICHUBATH HaJEXHOCTD uHbopMaIuu 1o CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KoMMyHuKamuenwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh IOIY4YECHHBIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIaEMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJICH, HAIlEJIEHHBIC HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXKUBaTh Pa3Myle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOU popme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3ECHTAMU U OCOOEHHOCTEW ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HWCIOJb30BaTh  MPEUMYIIeCTBA  KOMaHJIHOHW U
WHIUBUTyaTbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padboT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dIEHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeiicmeus, obecneyusarom

G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOM pediIekcuu Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJETh CIOCOOAMU  CaMOTNPOBEPKH, CAMOKOHTPOJIA TMporecca W
pe3ysibTaTa pelieHus MaTeEMaTHYECKON 3a1a4H;



e MPEABUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PELICHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENBCTB, TAHHBIX, HAWEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBAThb COOTBETCTBHE pe3yjbTaTa ILEJIW U YCIOBUAM, OOBSCHSTH
IIPUYUHBI TOCTHIKEHUS WIM HEIOCTHXKECHUS PE3YJIbTAaTOB ACATEIBbHOCTH,
HaXOAHTh OIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hayajia MaTEMaTUYE€CKOTO aHaJK3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS JOKHO 00eCHednBaTh JTOCTHIKCHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAA U J€CATUYHAS IPOOb, MPOLICHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3Ys MPaBUia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3yIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJBIM IIOKa3aTesieM; CTaHJapTHAs
dopma 3amMcu JEHCTBUTENIIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCH IEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHT€HC IPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHsTh mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HpPPAlMOHATBHBIX
BBIDQXKECHWH M  pellaTh OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUSI U HEPABEHCTBA I PEIICHUS MATEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTeil HAyKH U PealbHOM KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXXECHUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHIO 3aJa4M, WCCIECI0BATH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMH: (QYHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTpEe/IeNICHUs] ¥ MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBarh NOHATUAMM: YETHOCTh W HEUETHOCTh (QYHKIUHM, HYJIU
(GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A1 pELICHUS] YpaBHEHUI.

CtpouTps U 4uTaTh rpa@UKu JTUHEHHON (PYHKINU, KBAAPATUYHON (PyHKIINH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTEeIEM.

Hcnonp3oBath rpaduku (QYHKIMA JUIs HCCIEAOBAaHUS IPOLECCOB U
3aBHUCHUMOCTEN NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaXaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSAMHU: IOCJIENIOBATEIBHOCTh, apudMeTHuecKkas M
r€OMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh MNOHATUAMM: OECKOHEUHO YOBbIBaOLlasi Te€OMETpUYecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUMN.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOKWCTBA ITOCIEA0BATEIBHOCTEN U IIPOTPECCUM I PELIEHUS
peanbpHbIX 3a7a4 IPUKIAIHOTIO XapakTepa.

MHno:xecTBa H JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Uil  ONUCAHUA
pealibHbIX MNPOLECCOB U SBJICHUH, NMPU PELIEHUH 33ahady U3 APYTUX Y4YeOHBIX
IIPEAMETOB.

OnepupoBaTb  NOHSATUSAMM: ONpPENEIICHHE,  TEOpeMa, CJIEICTBUE,
JI0OKa3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJIbHOE, IEJ0€ YHCIO; HCHOJIb30BaATh
MIPU3HAKHU JICJIMMOCTH LIEIBIX YUCEN, PA3JI0KEHHUE YHCJIAa Ha MPOCThIE MHOKHUTEIN
JUUISL pELLICHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJIEM.

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



YpaBHeHMS U HEpaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW U1 NIpeoOpa3oBaHUs  BBIPAXKCHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHUWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENIBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl  BBIPAKEHUHM, COAEpXKAIUX JOrapu(Mmbl;
OTNEpPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHH U HEPABEHCTB.

HaxonuTe pemenns NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
UCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH Il pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pemreHnst NpoCTENIINX CUCTEM U COBOKYITHOCTEH PAllMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEN0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM allapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epUOANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUKH OHKCTpeMyMa (yHKuMHM, Hauboibliee U
HauMEHbIlIee 3HA4YCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEI0BAHMS (PYHKIMH, 3aJaHHOU rpauKOM.

OnepupoBaTh MOHATUAMH: TpadUKU NOKA3ATEIbHOH, JIorapupMuveckonl u
TPUTOHOMETPUUECKUX (PYHKUUH; N300paxaTh UX Ha KOOPAWHATHOM IIOCKOCTU U
UCIIOJIB30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIb30BaTh UX JUIA PEIICHHS] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAHMUS IPOIECCOB U
3aBHUCUMOCTEH U3 IPYruX y4eOHBIX TUCHUIUINH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKUHUS; TPOU3BOAHAS (QYHKLNU;
UCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOJHON AJIs1 pelIeHUs
3aj1ay.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCISATH TPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJIA HCCIIEIOBAaHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0BAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OnepupoBaTh TMOHATHSMHU: TIepBOOOpa3Has U  UHTErpai; MOHUMATh
reOMETPUYECKUN U (PU3NUECKUN CMBICI UHTErpaia.



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

Pemarpe npukiagHple 3aJaqd, B TOM YHUCIIC COIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCcKOro xapakrepa, CpeJCTBaMi MaTEeMaTHUCCKOTO aHAJIH3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n NPOrpaMmblI Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHo>kecTBa palluOHABHBIX U
1 JICUCTBUTEIIbHBIX Yncesl. PalioHanbHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Apudmerndeckuii KOpeHb N—O¥ CTEIICHHU. 18 5
HpparnmonansHble ypaBHEHUS U HEPABEHCTBA
Dopmysl
3 TpUTrOHOMETpUH. T pUroHOMEeTpUUECKHE 22 1
ypaBHEHUS
4 @yukuuu U rpaguku. CTeneHs ¢ 1elbIM 6
MoKa3aresiem
5 [TocnenoBaTenbHOCTH U IPOTPECCUU 5
6 [ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3AIIHS 3 1
3HAHUHN
7 0
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsp ¢ palOHaIbLHBIM MTOKA3aTEJEM.
1 [TokazarenpHas ¢pyHkuus. [lokazarenbHbie 12 1
YpaBHEHHsI 1 HEPAaBEHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHne mpou3BOgHON 24 1
5 WHTerpan n ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHA 12 1
7 HarypanbHble u nensie yucna 6
8 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 18 9
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoauuecTBo yacoB
Ne Hara KoppexkTuposka
Tema ypoka Kontposbubie IIpakTunueckue
n/n Bceero U3y4eHusl JaThbl
padoTshI padoThI
NpoBeIeHUs
1 MHOKeCTBO, OTIepalliy HaJl MHOKECTBAMHU. 1
JHuarpammel Ditnepa—Benna 04.09.2023
PanmonansHele unciaa. OOBIKHOBEHHBIE U
2 JIECATHUYHBIE IPOOH, IIPOLIEHTHI, 1
POBIL TP 06.09.2023
OCCKOHEUYHBIC TIEPUOAMYSCKHE APOOH
Apudmerndeckue orneparuu ¢
3 alMOHAJIBHBIMU YHCJIaMHU, IPE0OPa30BaHMSI 1
P TV, Tpeobp 11.09.2023
YHUCJIOBBIX BBIPAKCHUM
[Ipumenenue apobeii U NPOLEHTOB IS
4 ellIeHUs NPUKIaAHbBIX 3a1a4 U3 Pa3IHIHbIX 1
P * HpHa S 13.09.2023
oTpaclieil 3HaHUN U peanbHON KU3HU
[Ipumenenue apobeii u NPOLEHTOB IS
5 ellIeHUs IPUKIAAHbIX 3a0a9 U3 Pa3INYHBIX 1
perieti TpHici N 18.09.2023
oTpaciiell 3HaHUW U peabHON KU3HU
JleficTBUTENbHBIEC YKCIIa. PalioHaabHbIE
6 1
MppanroHaIbHbIE YUCIIa 20.09.2023
7 ApudmeTrueckue oneparuu ¢ 1
NENCTBUTEILHBEIMHI YUCIIAMH 25.09.2023
[TpuOmmKkEHHBIC BRIYUCIICHUS, TIPaBHJIa
8 OKPYIJICHUS, IPUKHUIKA U OLIEHKA Pe3yIIbTaTa 1
PYLIICHI, HPUKAAKA H OCHES pesy 27.09.2023
BBIYMCICHUI
9 ToxIecTBa ¥ TOXKIECTBEHHBIE 1




npeoOpa3oBaHUs 02.10.2023
1
0 VYpaBHeHHEe, KOPEHb YPaBHEHUS 04.10.2023
11 HepaBeHcTBO, pelieHre HepaBeHCTBA
09.10.2023
12 M
€TOJ UHTEPBAJIOB 11102023
Pemenue nenbix 1 JpoOHO-PALIMOHATBHBIX
13 .
YpaBHEHUI U HEPABEHCTB 16.10.2023
KontposbHas padora mo teme "MHOXKecTBa
14 7 .
paIMOHATIBHBIX U IEHCTBUTEIbHBIX tmcen" 18.10.2023
PanmonanbHble ypaBHEHUS U HEPABEHCTB
15 OyHKIUA, CTIOCOOBI 3a1aHus (PYHKITUH.
B3anmHuo obpartHbie GyHKIMN 23.10.2023
I'paduk yakmumu. O6IACTE ONIPEICTCHUS |
1 i .H
6 MHOKECTBO 3Ha4YeHUU QyHKIMU. Hynm 95102023
¢yakun. [IpoMeXyTKH 3HAKOTTOCTOSTHCTBA
17 ys N
€THBIC U HEeUETHBIC (YHKIIUU 08.11.2023
CreneHn ¢ 1eJIBIM ITOKa3aTeaeM.
18
CT?H,HapTHaH (hopma 3anucu 13.11.2023
JEHCTBUTENHLHOTO YnCa
Hcnonp3oBanue noaxozsimen popmbl
19 3aIHCH JCHCTBUTEIBHBIX YUCEI JIS
perieHust MPaKTUIECKHX 3a/1a4 U 15.11.2023
MIPEJICTABICHUS TAHHBIX
20 CrenenHast GyHKITUS C HATyPATBHBIM U
1eTBIM Mmoka3areneM. E€ cBoiicTBa u rpadux 20.11.2023




Apudmernieckuil KOpeHb HaTypaTbHOU

21 CTETeHU 22.11.2023
99 Apudmernieckuil KOpeHb HaTypaTbHOU

CTEIIEHU 27.11.2023
93 CaoiicTBa apuPpMETHICCKOTO KOPHS

HaTypaJIbHOW CTENEHU 29.11.2023
24 CaoiicTBa apu(hMEeTHIECKOTO KOPHS

HaTypaJIbHOW CTENEHU 04.12.2023
o5 CaoiicTBa apu(pMEeTHIECKOTO KOPHS

HaTypaJbHOW CTENEHU 06.12.2023
26 JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N—

Oif cTeneHu 11.12.2023
97 JleticTBus ¢ apu(MEeTHIECKUMHU KOPHIMH N—

Oii cTeneHu 13.12.2023
28 JleticTBus ¢ apu(MeTHIECKUMU KOPHIMH N—

Oii cTeneHu 18.12.2023
29 KonrtponbHas pabora Apupmernueckue

KOPHH N—OH CTETEHU 20.12.2023
30 JleiicTBus ¢ apu(pMETHUECKUMU KOPHIMH N—

Oif cTeneHn 25.12.2023
31 Pemenne uppannoHaibHBIX ypaBHEHUH U

HEPaBEHCTB 27.12.2023
39 Pemenne uppannoHaibHBIX YpaBHEHUH U

HEPABEHCTB 10.01.2024
33 Pemrenne nppanoHanbHBIX YpaBHEHUN U

HEPaBEHCTB 15.01.2024
34 Pemenne uppannoHalbHBIX YpaBHEHUH U

HEPaBEHCTB 17.01.2024




Pemenue nppanroHanbHbIX YpaBHEHUN U

35
HEPaBCHCTB 22.01.2024
36 CoiicTBa u rpaduk KOpHS N-0if cTeNeHn 94.01.2024
37 CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU 99.01.2024
Konrponsnas padora no teme "
38 I/IppaL[I/IOHaJ'I'I')HI)Ie ypaBHEHUS U 31.01.2024
HEpaBEHCTBA
39 CuHyc, KOCUHYC ¥ TAHT€HC YUCIIOBOTO
aprymeHTa 05.02.2024
40 CuHyc, KOCHHYC ¥ TAaHT'€HC YUCIIOBOTO
aprymeHra 07.02.2024
a1 ApKCHHYC, apKKOCHHYC ¥ apKTaHTE€HC
YHCIIOBOTO apryMeHTa 19.02.2024
42 ApKCHHYC, apKKOCHHYC ¥ apKTaHTE€HC
YHUCJIOBOT'O apryMeHTa 21.02.2024
Tpuronomerpuieckas OKpy>KHOCTb,
43 onpez[eniaHHe TPUTOHOMETPUUYECKHUX 96.02.2024
(GyHKIMI YKCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,
44 onpez[eniaHHe TPUTOHOMETPUUYECKHX 98.02.2024
(GYHKIMN YHUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 04.03.2024
4
6 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITHI 06.03.2024
47 OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI




11.03.2024

48 OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYIIBI 1
P R bopy 13.03.2024
IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
49 . 1
BBIpOKCHU I 18.03.2024
[Ipeobpa3oBaHUe TPUTOHOMETPUUECKUX
50 . 1
BBIPAKEHUN 20.03.2024
IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
51 . 1
BBIpAKEHUN 25.03.2024
IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX
52 . 1
BBIpKCHUI 27.03.2024
53 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPa)KCHUIN
54 Pemenuie TpuroHoMeTpUUECKUX ypaBHEHUIN 1
55 Pemenue TpUroHoMeTpUUECKUX ypaBHEHUIN 1
56 Pemenne TpUroHOMEeTpUUECKUX ypaBHEHUN 1
57 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1
58 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
59 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI 1
KonTponbhas padota no teme "®opmysis
60 TPUTOHOMETPHH. TPUTOHOMETPUYECKHE 1
ypaBHEHHUS"
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS
61 IIOCJIEI0BATENBbHOCTEN. MOHOTOHHBIE 1
MOCJIeIOBATEIFHOCTH
62 Apudmerndeckas u reoMeTpudecKas 1

IporpecCuu. Hcnonw3oBanue nporpeccuun




JUTSL pELIEHUs] pealIbHBIX 3a]1a4 MPUKIIATHOTO
Xapakrepa

BbeckoneuHo yObIBarolasi reOMeTpUIecKast

63 nporpeccus. Cymma 0€CKOHEYHO 1
yOBIBaroIeil reOMeTPUYECKO MPOTPECCHH

64 dopMyta CII0KHBIX TIPOIEHTOB

65 HToroBast KOHTpOJIbHAs paboTa

66 dopMyta CII0KHBIX TIPOIEHTOB
O0001menue, cucTeMaTH3alds 3HAHUH 3a

67 Kypc aiare0pbl ¥ Hayal MaTeMaTH4eCKOro 1
ananu3a 10 kiacca
O0001menue, cucTeMaTH3alMs 3HaHUH 3a

68 Kypc aiareOpbl ¥ Hadal MaTeMaTHIeCKOTO 1
anHayimza 10 kiacca

OBUIEE KOJIMYECTBO YACOB I1O0 68

[NPOTPAMME




11 KJIACC

KoanuecTBo 4yacoB

Ne Hara KoppekTnposka
Tema ypoka Konrtpoabnbie IIpakTnueckue
n/n Bcero U3Y4YeHHs]  JaThl
padoTshI padoThI
NPOBeACHHUSA
CreneHsp ¢ palMoHaJIbHBIM IIOKA3aTENEM
2 CaoiicTBa cTeneHu 1
3 [IpeoOpa3oBanue BEIpaXEHUN, COACPIKAIINX 1
paloHaIbHbIE CTENEHU
4 [IpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1
palMoHaIbHbIE CTEICHU
5 [IpeoOpazoBaHue BEIPpAKCHHH, COIEPIKALTUX 1
palMoHaIbHbIE CTECHH
6 [TokasaTenbHble ypaBHEHUS U HEPABEHCTBA 1
7 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA 1
8 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1
9 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
10 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1
11 IToka3zarenbHast GyHKIMS, €€ CBOMCTBA U 1
rpaduk
KonTponbhas padora no teme "CreneHs ¢
12 palOHaIbHBIM IIOKA3aTENIEM. 1 1
IToka3zarenbHas pyHkuus. [lokasarenbHble
YPaBHEHUs U HEpaBeHCTBA"
13 Jlorapudm gucia
€CSITUYHBIE U HATypalbHbIE JOrapu(pMbl
14
15 IIpeoOpa3oBanue BEIpaKEHUH, COAEPIKALINX 1
b




norapupmbl

[Ipeobpa3oBaHue BbIpa)eHHH, COIEepPIKALIUX

16
norapupmbl

17 IIpeoOpa3oBanue BbIpaXKEHUH, COACPIKALLIUX
sorapudmbl

18 [IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX
norapupmbl

19 Jlorapudmuueckue ypaBHEHHs U
HEpaBEHCTBA

20 Jlorapudmuueckue ypaBHEHUs U
HEpaBEHCTBA

21 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

99 Jlorapudmuueckue ypaBHEHUs U
HEpaBEHCTBA

93 Jlorapudpmuueckas pyHkuus, €€ CBOWCTBA U
rpaduk

24 Jlorapudmuueckas pynkuus, e€ cBolicTBa U
rpaduk

o5 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

26 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

97 Tpuronomerpuveckne GyHKIIUH, UX
CBOICTBA U TrpaduKu

98 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu

29 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB




30 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1
31 ITpuMepb! TPUrOHOMETPUUECKUX HEPABEHCTB
32 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
KonrponsHas pabora o Teme
"Jlorapudmuyeckast QyHKITUS.
33 Jlorapudmuueckue ypaBHEHUS U 1
HepaBeHCTBA. TpuroHoMerpuyeckue GyHKIUN
1 ux rpaduxu. TpuronomeTpuyeckue
HepaBeHCTBA"
34 HenpepeiBable QyHKIINT 1
35 MeToa HHTEPBAJIOB ISl pELICHUS HEPABEHCTB 1
36 MeTtoa HHTEpBAJIOB /IJIs pEIICHNUS] HEPABEHCTB 1
37 [IpousBonHas GyHKIIUN 1
38 [TpousBoaHas GyHKIUU 1
39 I'eomerpuueckuil u pu3NIECKU CMBICI 1
MIPOU3BOJHOMN
40 I'eomerpuueckuil v pu3NIECKUN CMBICI 1
MIPOU3BOJHOMN
41 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN 1
42 ITpon3BoiHbIE NIEMEHTAPHBIX (QYHKINH
43 [TpousBoaHast CYyMMBI, TPOU3BEICHHS, 1
4acTHOTO QyHKIUI
44 ITpon3BosHast CyMMBI, IPOU3BEICHHUS, 1
4acTHOTO QyHKIUI
45 ITpou3BoaHast CyMMBI, IPOU3BEICHUS, 1
4acTHOrO (yHKIMH
46 [IpuMeHeHnne Mpou3BOTHOM K MCCIIETOBAHUIO 1




(GyHKIMH HAa MOHOTOHHOCTB M SKCTPEMYMBI

HpI/IMeHeHI/Ie l'IpOPISBOI[HOﬁ K UCCIICJOBAHUIO

4 (GyHKIMH HAa MOHOTOHHOCTB M SKCTPEMYMBI

48 [IpuMeHeHre TPOU3BOIHON K UCCIIEIOBAHHIO
(GyHKLIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI

49 [TpumeHeHre TPOU3BOTHON K UCCIIEIOBAHUIO
(GyHKIMH HAa MOHOTOHHOCTB M SKCTPEMYMBI

50 Haxoxxaenune HanOoJIbIIero 1 HAMMEHbBIIETO
3Ha4YeHUs1 QYHKIUU Ha OTPE3Ke

51 HaxoxxaeHne HarnOoJIbIIero 1 HAMMEHbIIETO
3Ha4YeHUs1 QYHKLUU HAa OTPE3Ke

59 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs1 QYHKIUU Ha OTPE3KE

53 HaxoxxaeHure HarnOoJIbIIero 1 HAMMEHbIIETO
3Ha4eHUs1 QYHKIUU HAa OTPE3KE

54 Haxoxxaenune HarnOoIbIIero 1 HAMMEHbIIETO
3Ha4eHUs1 QYHKLHUU Ha OTpe3Ke

55 Haxoxxnenne HanOobIIero 1 HANMEHBIIIETO
3HaueHUs QYHKIMU Ha OTpE3Ke
[TpuMeHeHne TPOU3BOTHOMN /JIS1 HAXOXKICHUS
HAWIYYIIEro perieHus B MpUKIaIHbIX

56 3a7avax, Uil OIPEIEIeHNUs] CKOPOCTH
mporecca, 3alaHHOro (HOPMYIIONH M
rpaduxkom

57 KonrtponsHas pabora o Teme
"[IponsBonHas. IIpumenenue nponzsoaHon"

58 IlepBooOpaznas. Tabnuma nepBooOpa3HbIX

59 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX




WuTerpan, reoMmeTpruueckuii 1 pru3nyecKuii

60 CMBICJI UHTETpaja

61 WuTerpan, reoMeTpruueckuil 1 pu3nyecKuii
CMBICJI UHTEIpajia

62 HHuTerpai, reoMeTpudeckuii U pu3ndIecKuii
CMBICJI UHTETpaja

63 Brruncnenue uaterpana mo gopmyiie
Herorona—IJleitOnuna

64 Brruncnenue uaTerpana mo gopmyiie
Herorona—Jleitbuuiia

65 Brruncnenue unrerpana no ¢popmyiie
Herorona—JleitOaunna

66 Breruncnenue uaTerpana mo gopmyiie
Herorona—IJleitbuuiia

67 CucreMbl TMHENHBIX YpaBHEHUN

68 CucreMpl TMHENHBIX YPaBHEHUN

69 Perrenune npukiragHbIX 33724 C TOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

70 Pemenne npukiIaaHbIX 3aa4 ¢ TOMOIIBIO
CUCTEMBI JINHENHBIX YPAaBHEHUN
CucTeMbI 1 COBOKYITHOCTH IEITBIX,

7 paIoHaIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, JOrapu(PMUUECKUX
ypaBHEHU U HEPABEHCTB
CHuCTeMbI 1 COBOKYITHOCTH TIEJTBIX,

79 paIMoHaIBHBIX, HPPANMOHATBHBIX,

ITOKa3aTCIbHBIX, JIOT apI/I(bMI/I‘ICCKI/IX
ypaBHCHI/Iﬁ 1 HCPABCHCTB




CucreMsl 1 COBOKYITHOCTH LCJIbIX,
paruOHAJIbHBIX, HPPALlUOHAJIbHbIX,

73 1
MOKa3aTeIbHbIX, JOrapu(PMUIECKUX
YpaBHEHUI U HEPABEHCTB
CucTeMbl ¥ COBOKYITHOCTH IIENTBIX,

74 paIMoOHAaIbHBIX, UPPALUOHAIBHBIX, 1
MOKa3aTeIbHbIX, JOrapu(PMUIECKUX
YpaBHEHUI U HEPABEHCTB

75 Hcnons3oBanue rpadukoB QyHKINN 115 1
pelIeHUs ypaBHEHUH U CHCTEM

76 Hcnonb3oBanue rpadukoB GyHKIUN A5 1
pellieHrs ypaBHEHUN U CUCTEM
[IpumeneHnue ypaBHEHUH, CUCTEM U

77 HEPAaBEHCTB K PEHICHUIO MAaTEeMaTHYECKUX 1
3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu
U peajbHOU JKU3HU

78 Kontponbnas padota nmo teme "MHTerpan u 1
ero npuMeHeHus. CuctemMsl ypaBHEHUN"

79 HatypanbHble ¥ 1ebie 9rciia B 3aa4ax u3 1
peanbHON KU3HU

80 HatypanbHble 1 11e7ple yricna B 3afauax u3 1
peanbHON KU3HU

81 HatypanbHble ¥ 1ebie 9rciia B 3aja9ax u3 1
peanbHON KU3HU

82 [Ipu3HaKK AETMMOCTH TETBIX YUCEI 1

83 [Ipu3Haky JEIMMOCTH LENBIX YUCEI 1

84 [Ipu3HaKu JeTMMOCTH LEJIBIX YHCENT 1

85 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 1




3HaHUU. YpaBHEHUSA

86

87

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
3HaHUU. YpaBHEHUA

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HAHUU. Y paBHEHUS

88

[ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIHS
3HaHUU. YpaBHEHUSA

89

90

[ToBTOpEHME, 0000IIEHNE, CHCTEMATHU3 AL
3HaHUU. YpaBHEHUS

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AT
3HaHUU. YpaBHEHUS

91

92

93

IToBTOpenue, 06001IIeHNE, CHCTEMAaTH3alNs
3HaHuil. HepaBeHcTBa
IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS
3HaHuil. HepaBeHcTsa

IToBTOpenue, 00001IEHNE, CUCTEMAaTH3ALUS
3HaHuil. HepaBencrsa

94

95

96

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HaHuil. HepaBeHcTBa

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuU. CucTemMbl ypaBHEHUN
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuU. CrucTeMbl ypaBHEHUN

97

98

99

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL
3HaHu. OyHKIMHN

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui. OyHKIUH

WroroBas koHTpoJsibHAs paboTa




100 HTorosas KOHTpOJIbHASA paboTa 1
O0001eHue, cucTeMaTH3alus 3HaHUH 3a

101 Kypc anreOpbl 1 Hadyal MaTeMaTH4eCKOTro 1
ananuza 10-11 xmaccoB
O0001eHue, cucTeMaTH3alus 3HaHUH 3a

102 KypcC aJireOpbl ¥ Hayall MaTeMaTHUYECKOTO 1
anaim3a 10-11 knaccos

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME







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

» Maremartuka: anredpa u Hadajga MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSI.
Anre6pa ¥ HavyaJla MaTeMaTuueckoro ananusa, 10-11 knaccel/ Anumos 111LA.,
Komnsarun FO.M., TkaueBa M.B. u apyrue, AKIimoHepHOe 00IIeCTBO

«I/I3I[8,TCJ'IBCTBO ((HpOCBeHICHI/Ie»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
AnreOpa 1 Hauaja MaTEMaTUYECKOTO aHaNK3a. ba3oBbli U yriyOIeHHBIH

ypoBenb: 10-11 kmaccel: YueOHuK 11 0011eo0pa3oBaTeIbHbIX YUPEKIACHHM /

[I.A. Anmumos. - M.: ITpocs., 2020

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET

https://vk.com/wall-161126829 1678

https://ege.sdamgia.ru/problem?id=99584

https://study.skysmart.ru/exam-

year? gl=1*1b1z7r9* ga*MzgyNzU3NDEyYL]E2ZMDMONDKk10ODk.* ga KOWK
84VK5J*MTY5NTM10TIOMSAXLJEUMTYS5NTM10TMyMCA4wWLJAUMA..* g
a 5DWC4JK87TM*MTY5NTM1O0TIOMi4xLJEUMTY5NTM1OTIINS40Ny4wL

A
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