MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN
MUHUCTEPCTBO OBPA30OBAHMS, HAYKHU U MOJIOJEXKHOM
INOJIUTHUKHU KPACHOIJAPCKOI'O KPASA
YIIPABJIEHUE OBPA3OBAHUA AIMUHUCTPALIUA
MYHHUIHUITAJIBHOT'O OBPA3OBAHUS I'OPOA-KYPOPT AHAIIA

MYHULMMANIBHOE ABTOHOMHOE [ s
OBLEOBPA30BATENLHOE
YUPEX[EHWE CPEOHASA
OBLEOBPA3OBATEbHAS LIKOMA
Ne 15 MYHULIMNANBHOTO
OBPA30BAHVIS FOPOJ-KYPOPT
AHATA UMEHW FEPOSA
COBETCKOIO COIO3A MPUrOPUS
ANEKCAHOPOBWYA YEPHOTO

H55 OBUIEOEPAIOBATEISHAR LUKOTIA 12 15

Nel5 um I'.A. YUepHoro

PACCMOTPEHO COI'NTACOBAHO YTBEPX/IEHO
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IO.I1. AgonkuHa H.B. Iloaseiconikas T.U. I'nyxoBa
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oT «29» aBrycra 2024 r. oT «31» aBrycra 2024 r.
PABOYASA ITPOT'PAMMA

y4eOHOro Kypca «AJiredpa u Ha4yaJjia aHAJIU32)»
(0a3oBblit ypoBeHBD)

1u1st ooywatromuxest 10-11 kinaccoB

I'-x Anana 2024



MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYEeCKOTO
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 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECHNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrOoll CTOPOHBI, (OPMHUPYET JOTUUECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecsl OBJAJECBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUSI B MaTEMaTHYECKOH dopme.

Kypc anreOpsl u Hauaa MaTreMaTUueCKOro aHajinu3a 3aKJIaJbIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSAX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTHUMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BMBAeT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETU3AINI0, a0CTparupoBaHue U
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone u3yuenus
anreOppl W Havall MATEMaTHYECKOTO aHajdu3a B CTaplield IIKOJe ydaliuecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7ad4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTHYECKUX MOJIeJield pealbHbIX CHUTYallMil W WHTEpIpeTaluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE HU B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc o6nagaeT 3HAYMTEIBHBIM BOCHUTATEIBHBIM TMOTEHIIMATIOM, KOTOPBIHA
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYIONIUN (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPAIIMX BHUMaHUS U OTBETCTBEHHOCTH 34 ITOJYYEHHBIA PE3YJIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOIO aHAIN3a» BKIIIOYAET
CIIEAYIOIIME COAECP/KATEIBHO-METOIUYECKME JUHUK: «HUucna M BBIYKCICHUS,
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOorMka». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIUYECKUE JIMHUM HW3Y4arOTCs Ha NPOTSHKEHUH JBYX JIET
oOyuyeHusl B CTaplIeil IIKOJIe, €CTECTBEHHO JOMOJHSASA APYr ApPyra U MOCTENEHHO
HAChIAsCh HOBBIMM TE€MaMH M  pasfaenaMu. JlaHHBIA Kypc  SBISIETCS
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro xak ywammMecs OBJIAZeBalOT BCE Oosee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUECKOTI0 aHaIN3ay, JUIsl PEIIEHUS] CaMOCTOATEIbHO C(HOPMYIMPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

CopnepxxaTenpbHO-MeTOANYECKAas TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOHM IkoJyie. B crapmiell mkosne ocoboe BHUMaHHME YAENAETCA
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecss MOJYYarOT HaBBIKM MNPUONMKEHHBIX BBIYMCIICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCIIaMH, 3alMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydyeHHs] B CTapled IIKOJIe, TMOCKOJbKY B KaXJOM pas3fene MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMHU PELIEHUS UENbIX, PAalMOHAIBHBIX, WPPALHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [loiydeHHbIE yMEHNS UCTIOJIB3YOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaxXOoXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opmupoBaHHe YMEHUUN
BBIMOJHATh pacuy€Tbl 1Mo ¢opMmyiaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIee  pa3BUTHE  AJITOPUTMHYECKOTO U
aOCTPaKkTHOTO MBILIUICHUS YYalluXcs, (OPMUPYIOTCS HABBIKH JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepHaIa. N3yuyenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpu »ToM OosbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Martepuan 3Tol cofepKaTeIbHON JTUHUN HAIlEJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havana mMareMaTM4ecKOro aHaiu3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCITH MUIOMAAn (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWy4YlIero pElieHHs B MPUKIAAHBIX, B TOM YHCIE COLMAJIBHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHKE U HuckycctBe. OOywarommecss y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopeprkarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTeMAaTUKU M Mpeaiaratror



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IloatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIH S3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOECHUSI MOJIEJIEN PEAJIbHBIX CUTYAallU, HCCIET0BAHUS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 Pa3JeNioB IIPOrPaMMBI, IIOCKOJIBKY BECh MAaT€pHall Kypca INUPOKO UCIOJIb3YETCS
JUISL pellieHUs] PUKIAAHBIX 3a1a4. [Ipu penmeHnn peanbHbIX MPAaKTHYECKUX 3aaad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAJIOTHIO, 0000IATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHu3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AnredOpa M Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha H3ydeHHE Kypca ainreOpbl M Havyal MaTEMaTHYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Hejento B 10 knacce u 3 daca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OCCKOHEUHbIE  MepuoAudeckue JapoOu. ApupMeTudyeckue  Oomnepanuu ¢
palMoHaNBHBIMU YHCTIAMU, TPEe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIIA.
Apudmernueckre omnepaldu C JEUCTBUTENIbHbIMUA wuciaamu. [lpubnuxéHHbIe
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JNEHUCTBUTEIBHBIX YHCEN JUIS PELICHUs MPAKTUYECKUX 3aad W INPEICTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JleWicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

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

Pemenue uensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

IIpuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amanHus Gyskouu. ['paduk  GyHxiuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomesxyTkH 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa u rpaduk KOpHsS N-O CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Dopmysna CIOXKHBIX MPOLEHTOB. Mcnonb30BaHUE MPOTPECCUU IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUH 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 Pa3IMyHbIX 00JacTed HayKu WU peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. Ilepuogmueckue  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
bynkuud. MakcuMymbl 1 MUHUMYMBI (QyHKUMU. HaunOonblllee u HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpuueckne QPyHKITUU, IX CBOMCTBA U TpaUKH.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPHU PEIICHUU 33Jady U3 JAPYTUX y4eOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudyecknii u  QU3NUECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHbie  dJMeMEHTApHBIX  (QyHKUUNA.  DOpMydbl  HAXOXKIACHUS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

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

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKICHUS HAWJIY4IIEer0 pPELICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPAaMMbI  Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM Tpa)KTaHCKON UICHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYHBOTO OYIyIIEro.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:!

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nIecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
CpeIbl, OCO3HaHHEM TJ00adbHOTO  XapakTepa HSKOJOTHYECKUX MpodiieM;
OpUEHTalUuell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I pelieHus 3aaady B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTUS UMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaT€MaTUKM M MaTE€MaTUYECKOM KyJIbTYpOMl KakK CpEeICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATh MPOECKTHYI0 M HCCIIEIOBATENbCKYIO JAESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTePU3yIOTCs OBJIAJICHUEM YHUBEPCaTbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oevicmeus, — obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJHCAowe2o  Mupa,  NpuUMeHeHue  102UYecKUx,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh CIOCOO perieHus yuyeOHOM 3ajauu (CpaBHHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyapoBaTh BOMPOCH], (UKCHPYIOIIHME MPOTHBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4e€CKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

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

BBIOMpATh  WHGOPMAIMIO W3  HWCTOYHUKOB  pPA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

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

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXKaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJICHHbIE Ha TIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JEATEIHHOCTH, TUIAHUPOBATh OPTAHU3AIUI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvlie  Oelicmeus, obecneyusarom

G opmuposaHnue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCTU.
Camoopranuzanus:

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

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOW HMH(OpMALIUU.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHuss MaTeEMaTHYECKON 3a1a4H;



e TNPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PELICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEIOCTHKEHUS PE3yJIbTATOB JIEATEIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTroO Kypca «Anredpa U Hadalla MaTeMaTHYECKOTO aHAIIN3a
Ha ypOBHE CpeaHero obmiero oOpa3oBaHUS JOHKHO 00OecredynBaTh JOCTHKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

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

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MPaBUJia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

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

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIMCh MTPOU3BOJIBHOTO yIila uepe3 00paTHbIE TPUTOHOMETPHUUECKHE
byHKINU.

YpaBHeHHS U HEPABEHCTBA

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

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKHUE YPABHEHUSI.

BoinonHsATh mpeoOpa3oBaHus ILENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalIMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTeil HAyKH U peaibHOU KU3HHU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKIMS, CIIOCOOBI 3a1aHusi (QyHKIUHU, 00JIaCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

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

Hcnonp3oBatek rpaduku GyHKUNN I PELLICHUS] YpaBHEHUIA.

CrtpouThs U 4uTaTh rpa@uKu JTUHEHHON (QPYHKIMU, KBAAPATUYHON (PyHKIIHH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN IpU pelIeHUH 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB U peajibHOU
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
r€OMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOTPECCUMN.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MTOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PELICHHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHno:xecTBa H JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOKECTBO, ONIEPALIMN HAZl MHOKECTBAMM.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONHCAHUA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIECHUH 33a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTb  NOHSATHUSMM: ONpENENICHNE,  TEOpeMa, CJIEICTBUE,
JI0OKa3aTEIbCTBO.

11 KIIACC

YucJa 1 BBIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LEIbIX YUCEN, PA3JI0KEHUE YHCIIAa Ha MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATHUSMU: JOrapu(M UWCIA, NECITHYHBIE W HATypajJbHBIC
JorapupMsl.



YpaBHeHMS U HEpaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHUsl BBIPAKEHUH, COAEpXKAIUUX JIOTapUPMBbL;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMH: CHCTEMA JIMHEMHBIX YPABHEHUN MU €€ DPEILICHHE;
UCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLMH, TOUYKH OJKCTpeMyMmMa (yHKuuM, HauOonbpliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEN0BAHMS (PYHKIMU, 3aJaHHON rpauKOM.

OnepupoBaTh MOHATUAMM: TpaUKU MOKA3ATEIbHOM, JIOrapupMUUYecKol H
TPUTOHOMETPUUECKUX (PYHKUMH; M300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Ul PELICHUS YPABHEHUM U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYruX yu4eOHBIX AUCHUIUIMH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
WCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI POU3BOJHOM IJIs1 pelIeHUs
3aj1ay.

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

Hcnonb30BaTh NPOU3BOAHYIO IJIs UCCIENOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OmnepupoBaTh TMOHATHUSMHU: TEepBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.



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

Pemarpe npukiagHple 3aJaqd, B TOM YHUCJIC COIUAIBHO-DKOHOMHUYECKOTO H
(u3nIeCKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n MPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHoOXxecTBa palluOHAIbHBIX U
1 JICUCTBUTEIIbHBIX Yncesl. PaliioHabHbIE 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—O CTETICHU. 18 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHH. T pUroHOMeTpUUecKre 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 3 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 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. [IpumeneHnne mpou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie ynucna 6
8 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
MHoO€eCTBO, onepaluy Hajl
1 MHOKecTBaMU. JlmarpaMMEl 1 https://resh.edu.ru/
p
Ditnepa—Benna
Pammonansable uncina. OOBIKHOBEHHEBIE U
2 JECATUYHBIC IPOOH, TPOIICHTHI, 1 http://shpargalkaege.ru/
OCCKOHEYHBIC MTEPUOJUUCCKHUE TPOOH
Apudmerndeckre onepanum ¢
3 AllMOHAJIBHBEIMH YHCIIaMH, 1 https://resh.edu.ru/
p
peoOpa3oBaHUs YUCIOBBIX BBIPAKECHUIA
[Tpumenenue npoOeii ¥ IPOLIEHTOB ISt
4 pelieHus MPUKIAIHBIX 3a/1a4 U3 1 hito://fii.ru/
. . . p://fipi.ru
pa3IUYHBIX OTpaciiel 3HAaHUH U peaTbHOI
JKU3HU
[Ipumenenue npobeit 1 MPOLEHTOB JIst
eIICHUS IPUKJIAIHBIX 3a1a4 U3
5 P p . . . 1 https://resh.edu.ru/
pa3IUYHBIX OTpaciiel 3HAaHUI U peaTbHOMI
JKU3HU
eliCTBUTEIbHEIE Ynciia. PanioHalbHbIE U ..
6 A 1 http://fipi.ru/
HPpAIMOHATILHBIE YHCIIa
[TpuOnmxEHHBIE BEIUUCIEHUS, IIPABUIIA
7 P > 1P 1 https://resh.edu.ru/

OKPYTJICHUS, IPUKHUAKA U OLICHKA



https://resh.edu.ru/
http://shpargalkaege.ru/
https://resh.edu.ru/
http://fipi.ru/
https://resh.edu.ru/
http://fipi.ru/
https://resh.edu.ru/

pe3yJibTaTa BBIYMCICHUMN

TO)K,I[CCTB& U TOXKICCTBCHHBIC

pCHICHUA NPAKTUYCCKUX 3a/1a4 U
MMpEACTaBJICHUA JaAHHBIX

8 http://shpargalkaege.ru/
npeoOpazoBaHus

9 VYpaBHeHUEe, KOPEHb YPaBHEHUS https://resh.edu.ru/

10 HepaBeHncTBoO, pelieHre HepaBeHCTBA http://fipi.ru/

11 Metoa UHTEpBaJIOB
Pemenue nensix u IpoOHO-pAIIMOHATBHBIX .

12 " APOBHOpall http:/fipi.ru/
YpaBHEHU U HEPABEHCTB
KonTponbhas pabota no Teme
"MHoOK€ecTBa palliOHAJIbHBIX U

13 . pall http://www.mathtest.ru
JIEHCTBUTENbHBIX unces. ParmonaibHbie
ypaBHEHUS U HEPABEHCTB"
ApudmeTndeckue oneparuu C -

14 p“ ¢ patt http:/fipi.ru/
JNEHCTBUTENbHBIMH YHCIIaMU
OyHKIHUS, CTIOCOOBI 3a/TaHUS KIIUH.

15 YHEI 8 Py http://shpargalkaege.ru/
B3aumHuo obpatHbie pyHKIIMU
I'paduk pynkiuu. Obnacte onpenencHus
Y MHOKECTBO 3HAUYCHHI kuuu. Hynu

16 Py 4 https://resh.edu.ru/
¢yukun. [IpomexxyTku
3HAKOIMOCTOSTHCTBA

17 YéTtHble 1 HeUETHBIE PYHKLIUU http://www.mathtest.ru
CreneHs C 1eNIbIM TOKa3aTelIeM.

18 CrannaprtHas ¢opMa 3arucu https://resh.edu.ru/
JIEMCTBUTENILHOTO YUCIa
Hcnonp3oBanue noaxozsiei hopMbl
3aMUCH ACHUCTBUTEIHHBIX YHCEIT TSI -

19 g g http://fipi.ru/



http://shpargalkaege.ru/
https://resh.edu.ru/
http://fipi.ru/
http://fipi.ru/
http://www.mathtest.ru/
http://fipi.ru/
http://shpargalkaege.ru/
https://resh.edu.ru/
http://www.mathtest.ru/
https://resh.edu.ru/
http://fipi.ru/

Crenennast GyHKIHUS C HATYPaJIbHBIM H

20 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa u https://resh.edu.ru/
rpaduk
ApudhMeTHUECKUN KOPEHD HATYPAIILHOU
21 pud p yp http://www.mathtest.ru
CTEEHU
ApudMeTHUECKUN KOPEHb HATYPaJILHOU
22 pu¢ p P https://resh.edu.ru/
CTEEeHU
CBoiicTBa apuhMETHUYECKOTO KOPHS ..
23 pu ¢ p http://fipi.ru/
HATypaJIbHOM CTeNeHn
CaoiicTBa apuhMETHUECKOTO KOPHS
24 pu b p https://resh.edu.ru/
HaTypaJbHOMN CTENIEHU
CBoiicTBa apuhMETHUYECKOTO KOPHSI
25 pu ¢ p http://shpargalkaege.ru/
HATYpaJIbHOM CTeNeH!
elicTBUA ¢ apu(PpMETHUECKUMUA KOPHAMU
26 A N pud p https://resh.edu.ru/
N—OM CTEIIEHU
elicTBUA ¢ apupMEeTUUECKUMUA KOPHAMU .
27 Hleiic pud p http://fipi.ru/
N—OH CTEIIEHU
elicTBUA ¢ apu(PpMETHUECKUMHU KOPHIMU
28 A N pud p http://reshuege.ru
N—OH CTEIIEHU
elicTBUA ¢ apu(pMEeTUUECKUMA KOPHAMU
29 A N pug p https://resh.edu.ru/
N—OH CTEIIeHU
elicTBUA ¢ apupMEeTUUECKUMUA KOPHAMU .
30 A N pud p http://fipi.ru/
N—OH CTEIIEHU
31 Pemenne uppannoHalbHBIX ypaBHEHUN U
HEPaBEHCTB
Pemrennie upparimoHaibHbIX YPABHEHUN U
32 ppatt yp https://resh.edu.ru/
HEPaBEHCTB
33 Pemenne nppanmoHanbHBIX YpaBHEHUH U http://www.mathtest.ru



https://resh.edu.ru/
http://www.mathtest.ru/
https://resh.edu.ru/
http://fipi.ru/
https://resh.edu.ru/
http://shpargalkaege.ru/
https://resh.edu.ru/
http://fipi.ru/
http://reshuege.ru/
https://resh.edu.ru/
http://fipi.ru/
https://resh.edu.ru/
http://www.mathtest.ru/

HEPABEHCTB

Pelienue nppanyoHaabHbIX YpaBHEHUN U

34 http://fipi.ru/
HEPaBEHCTB
Peuienue nppanyoHaabHbIX YPaBHEHUN U

35 ppat P https://resh.edu.ru/
HEPABEHCTB

36 CaoticTBa U rpaduK KOpHSI N-Ol CTETICHH http://reshuege.ru

37 CgoiicTBa u rpaduK KOpHs N-0if CTeTICHU http://www.mathtest.ru
KonTtponsHast pabora o Teme
"ApudmeTnueckuii KOpeHb N—0il CTETCHH.

38 pucb P https://resh.edu.ru/
HppanmonansHble ypaBHEHUS U
HepaBeHCTBA"
CuHYyC, KOCHHYC U TaHI'CHC YHCJIIOBOIO

39 Y Y http://shpargalkaege.ru/
aprymeHTa
CuHyc, KOCHHYC M TAHT€HC YUCJIOBOTO -

40 Y 4 http://fipi.ru/
aprymeHTa
ApKCHHYC, apKKOCUHYC U apKTaHT'€HC

41 p ye. ap y P https://resh.edu.ru/
YUCJIOBOT'O ApryMeHTa
ApKCHUHYC, apKKOCUHYC U apKTAHT'E€HC

42 P ye. ap Y p http://www.mathtest.ru
YHUCJIOBOTO apryMEHTa
Tpuronomerpuueckasi OKpyKHOCTb,

43 OIPEAEIIEHUE TPUTOHOMETPUYECKHUX http://fipi.ru/
(GYHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuueckasi OKpy>KHOCTb,

44 OIIpeIeIIEHUE TPUTOHOMETPUIECKUX https://resh.edu.ru/
(GYHKIMI YUCIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUUYECKHE -

45 P P http://fipi.ru/
bopmyIbl

46 OCHOBHbBIE TPUTOHOMETPUYECKUE http://shpargalkaege.ru/



http://fipi.ru/
https://resh.edu.ru/
http://reshuege.ru/
http://www.mathtest.ru/
https://resh.edu.ru/
http://shpargalkaege.ru/
http://fipi.ru/
https://resh.edu.ru/
http://www.mathtest.ru/
http://fipi.ru/
https://resh.edu.ru/
http://fipi.ru/
http://shpargalkaege.ru/

bopmybl

OcCHOBHBIE TPUT'OHOMETPHYCCKUEC

47 https://resh.edu.ru/
bopmybl

48 OCHOBHBIE TPUTOHOMETPUYCCKUE htto://www.mathtest.ru
hopMyIBI
IIpeob6pazoBanne OHOME €CK .

49 PEODPAsOBARHE TPUTOHOMETPHACCIMX http://fipi.ru/
BBIpa)KeHI/II/I
IIpeobpaszoBaHue TPUTOHOMETPUYECKHX

50 peodp N p R https://resh.edu.ru/
BI)Ipa)KeHI/II/I
IIpeobpaszoBaHue TPUTOHOMETPUYECKHUX

51 peobp . P P http://reshuege.ru
BBIPAKCHUI
IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX

52 Peodp . P P http://shpargalkaege.ru/
BI)Ipa)KeHI/II/I
IIpeobpasoBaHue TPUTOHOMETPUYECKHUX

53 peodp N p R https://resh.edu.ru/
BI)Ipa)KeHI/II/I
Perntenne TpUrOHOMETPUUECKHUX

54 Vp p http://shpargalkaege.ru/
ypaBHEHUU
Pemmenue TpuroHoMeTpHYECKUX

55 Tp P http://www.mathtest.ru
YpaBHEHUH
Perntenne TpUrOHOMETPUUECKHX

56 Vp p https://resh.edu.ru/
ypaBHEHUU
Perntenne TpUroHOMETPUUECKHX

57 vp P http://www.mathtest.ru
ypaBHEHUIA
Pemenne OHOME ec .

58 HICHHE TPUTOHOMETpHHECIHX http://fipi.ru/
YpaBHEHUH
Perienne TpUrOHOMETPUUECKHX

59 vp p http://www.mathtest.ru
ypaBHEHUIA

60 KonTponbHas padota mo teme "dopmysisl https://resh.edu.ru/



https://resh.edu.ru/
http://www.mathtest.ru/
http://fipi.ru/
https://resh.edu.ru/
http://reshuege.ru/
http://shpargalkaege.ru/
https://resh.edu.ru/
http://shpargalkaege.ru/
http://www.mathtest.ru/
https://resh.edu.ru/
http://www.mathtest.ru/
http://fipi.ru/
http://www.mathtest.ru/
https://resh.edu.ru/

TpuronoMmeTpuu. Tpuronomerpuieckue
ypaBHEeHUS"

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS

61 noclie0BaTeIbHOCTE. MOHOTOHHBIE 1 http://fipi.ru/
MOCIIEI0BATEIHHOCTH
Apudmerndeckas 1 reoMeTpuIecKast

62 nporpeccuu. Mcnoab30BaHUE POTPECCHU 1 htto://shpargalkaege.ru/
JUTSL PEIICHUS PEATbHBIX 33129
MIPHUKIIATHOTO XapaKTepa
beckoHeyHO yOBIBaIOIIAs FEOMETPHUYCCKAs

63 nporpeccpmv. Cymma 6eCKOHe:{HO 1 Np—
yOBIBAOIIIEH TEOMETPUICCKOM
IPOTPECCUU

64 ®dopmyna CIOKHBIX MPOIEHTOB https://resh.edu.ru/

65 dopmyiia CIOKHBIX TPOLIEHTOB 1 http://shpargalkaege.ru/
O0001Ienre, cucTeMaTA3alus 3HaHUH 3a

66 Kypc anreOpbl 1 Hayal MaTeMaTH4YeCKOro 1 https://resh.edu.ru/
aHanuza 10 kacca

67 Hroroas xoHTpoabHas pabora 1 http://reshuege.ru
O06006111EH1E, CUCTEMATH3allUs 3HAHU 3a

68 Kypc alnreOpbl ¥ Hadall MaTeMaTHIECKOTO 1 http://fipi.ru/
ananm3a 10 kmacca

OBUIEE KOJIMYECTBO YACOB I1O0 68

[NPOT'PAMME



http://fipi.ru/
http://shpargalkaege.ru/
http://fipi.ru/
https://resh.edu.ru/
http://shpargalkaege.ru/
https://resh.edu.ru/
http://reshuege.ru/
http://fipi.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuuyeckue p
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
CreneHb ¢ pallMOHAJILHBIM TTOKa3aTesieM https://resh.edu.ru/
CBoiicTBa cTENEeHU http://fipi.ru/
IIpeoOpa3oBaHue BbIPAKEHUIH,
3 peodp P 1 https://resh.edu.ru/
COJIEp KALINX PALlMOHAIbHbIE CTETIEHU
IIpeoOpa3oBanHue BbIPAKEHUIH, -
4 Peobp P 1 hitp://fipi.ru/
COJIEp KALINX PAallMOHAIbHbIE CTETIEHU
[IpeoOpa3oBaHue BEIPAKEHMIA,
5 peodp P 1 http://shpargalkaege.ru/
CoJIeprKalllMX PAllMOHAIbHBIE CTEIIEHU
6 [lokazaTenbHbIE ypaBHEHUSI U HEPABEHCTBA 1 https://resh.edu.ru/
7 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA 1 http://reshuege.ru
8 ITokasaTenbHbIE YpaBHEHUS U HEPABEHCTBA 1 http://www.mathtest.ru
9 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1 http://fipi.ru/
10 IlokazarenbHble ypaBHEHUS M HEPABEHCTBA 1 https://resh.edu.ru/
IlokazaTenpHas KIIMsI, €€ CBOMCTBA U
11 Py 1 http://shpargalkaege.ru/
rpaduk
KonTponbhas padora no teme "CreneHs ¢
aI[MOHAJIbHBIM MTOKA3aTeJIEM.
12 part 1 1 http://www.mathtest.ru
[TokazarenpHas pynkums. [lokazarensHbie
YpaBHEHUs U HEpaBeHCTBA"
13 Jlorapudm gncna 1
14 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(pMbI http://fipi.ru/



https://resh.edu.ru/
http://fipi.ru/
https://resh.edu.ru/
http://fipi.ru/
http://shpargalkaege.ru/
https://resh.edu.ru/
http://reshuege.ru/
http://www.mathtest.ru/
http://fipi.ru/
https://resh.edu.ru/
http://shpargalkaege.ru/
http://www.mathtest.ru/
http://fipi.ru/

[IpeoOpa3oBaHue BEIpaXKEHUH,

15 http://www.mathtest.ru
coJiepKaIIux jJorapupmMbl
[IpeoOpa3oBaHue BEIPAKECHHIA,

16 beodp P https://resh.edu.ru/
COZIep KaLIHX JIOTapU(MBI
IIpeoGpa3oBanue BEIpAKEHUI

17 peoop P ’ http://shpargalkaege.ru/
coJiepKalIux JorapupmMbl
[IpeoOpa3oBaHue BEIPAKECHHMIA,

18 beodp P https://resh.edu.ru/
coJiepKalIux JorapupmMbl
Jlorapudmuueckue ypaBHEHUS U .

19 pud P http:/fipi.ru/
HEPaBCHCTBA
Jlorapudmuueckrue ypaBHEHUS U

20 pu¢ yp https://resh.edu.ru/
HEpaBEHCTBA
Jlorapudmuueckue ypaBHEHUS U

21 pud yp http://reshuege.ru
HEpaBCHCTBA
Jlorapudmuueckue ypaBHEHUS U

22 pud yp http://www.mathtest.ru
HEPaBCHCTBA
Jlorapudmuueckas GyHKIHUs, €€ CBOMCTBA

23 pu¢ by https://resh.edu.ru/
u rpaduk
Jlorapudmuueckas KU, €€ CBOMCTBA

24 prd bynxn http://shpargalkaege.ru/
U rpaduk
Tpuronomerpuueckue HyHKIHMH, UX .

25 pu P yrK http://fipi.ru/
CBOMCTBA U rpaduKu
Tpuronomerpuueckue GYHKIINHU, HX

26 p N p ymx https://resh.edu.ru/
CBOWCTBA U TpaduKH
T UTOHOMETPHUUCCKHUEC KUK, UuX

27 p . P yrxn http://reshuege.ru
CBOMCTBA U rpaduKu
TpuronoMmerpuueckue GYHKIIAH, HX

28 p p ymxn http://www.mathtest.ru

CBOMCTBA U rpaduKu



http://www.mathtest.ru/
https://resh.edu.ru/
http://shpargalkaege.ru/
https://resh.edu.ru/
http://fipi.ru/
https://resh.edu.ru/
http://reshuege.ru/
http://www.mathtest.ru/
https://resh.edu.ru/
http://shpargalkaege.ru/
http://fipi.ru/
https://resh.edu.ru/
http://reshuege.ru/
http://www.mathtest.ru/

[IpuMepsl TPUTOHOMETPUYECKUX

29 https://resh.edu.ru/
HEPaBEHCTB
[Tpumepbl TPUTOHOMETPHUYECKHUX -

30 PHMEPBLTP P http://fipi.ru/
HEPaBEHCTB
[Ipumepsl TPUTOHOMETPHUUECKUX

31 PHMEPELTP P http://www.mathtest.ru
HEPaBEHCTB
[Tpumepsl TPUTOHOMETPUYECKHUX

32 PHMEPBLTP P https://resh.edu.ru/
HEPaBEHCTB
KonTponbhas padota no teme
"Jlorapudmuyeckast QyHKITUS.
Jlorapudmudeckne ypaBHCHUS U

33 HepaBeHCTBA. T pUrOHOMETPUYCCKHE http://shpargalkaege.ru/
GYHKIIUU U UX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBA"

34 HenpepriBHble QyHKIIUN http://reshuege.ru
MeTo MHTEpPBAJIOB JJIsl pEIICHUS -

35 A P AP http://fipi.ru/
HEPaBEHCTB
Meto HHTEPBAIOB JJISI PEIICHUS

36 8 P P http://www.mathtest.ru
HEPaBEHCTB

37 [TpousBomHas GyHKIIUU https://resh.edu.ru/

38 [TpousBonHas GyHKIUU http://www.mathtest.ru
I'eomeTpuyeckuii 1 GU3NUECKUN CMBICIT

39 P . ¢ http://reshuege.ru
MIPOU3BOTHOM
['eomeTpuyeckuil 1 PU3NUECKUNA CMBICIT

40 p . b http://shpargalkaege.ru/
MIPOU3BOIHOM

41 ITpon3BoiHBIE NIEMEHTAPHBIX (QYHKIUI http://www.mathtest.ru

42 [Ipou3BoiHbIE AIEMEHTAPHBIX (PYHKINN http://reshuege.ru
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[Ipou3BoHast CyMMBl, IPOU3BENCHMS,

43 . https://resh.edu.ru/
4acTHOTO (yHKIUI

44 [TpousBoaHas cyMiam, POU3BEICHNUS, htto://fioi.ru/
9acTHOTO (yHKITUI

45 Hponssontas CyMiw B, POH3BCICHAA, http://shpargalkaege.ru/
4acTHOTO QyHKIUI
IIpuMeHeHne Npou3BOJHON K

46 UCCIIeIOBaHMIO (PYHKIIHH Ha http://reshuege.ru
MOHOTOHHOCTb M 9KCTPEMYMBI
[IpuMeHeHne Npou3BOJHON K

47 MCCIJICIOBAHMIO (DYHKIIMH Ha https://resh.edu.ru/
MOHOTOHHOCTb M SKCTPEMYMBI
[IpumeHeHne Mpou3BOIHOM K

48 WCCIICIOBAHMIO (DYHKIIMH Ha http://www.mathtest.ru
MOHOTOHHOCTb M SKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K

49 UCCIIEeIOBaHHIO (PYHKIIMH Ha http://shpargalkaege.ru/
MOHOTOHHOCTb U SKCTPEMYMBI
Haxoxxnenne HanbGobIIero u

50 HaMMEHBUIETO 3HaYeHUs (PYHKIUHU Ha http://fipi.ru/
OTpE3Ke
Haxoxxnenne HanbobIIero u

o1 HauMEHBIIETO 3HauYeHus1 QYHKIUU Ha http://www.mathtest.ru
OTpE3Ke
Haxoxnenue HanOOJIBIIEr0 1

52 HauMEHBIIETo 3HauYeHus1 QYHKIUU Ha https://resh.edu.ru/
OTpe3Ke

53 Haxoxnenne HauOOJIBIIETO U http://fipi.ru/
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HAaUMEHBIIETO 3HAUYCHUs (DYHKIIUU HA
OTpE3KE

Haxoxneaue HauOoJIbILIErO U

54 HAaMMEHBIIETO 3HAYCHUs (PYHKIUHU HA http://shpargalkaege.ru/
OTpE3Ke
Haxoxxaenue HanOoIbIIero u

55 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA http://fipi.ru/
OTpe3Ke
IIpuMeHeHre NpPOU3BOIHON AJIst
HaXO0XKJICHHUS HAaWTy4llIero penieHus B

56 MPUKIAAHBIX 3a7a4ax, JIJIsl ONpeaeaeHus http://reshuege.ru
CKOPOCTH IpolLiecca, 3aaHHOro (hopMyon
WM TpaduKoOM
KonrtponbHas pabora no teme

57 "[IpousBoanas. [Ipumenenue https://resh.edu.ru/
MPOU3BOJHOMN"

58 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX http://www.mathtest.ru

59 IlepBooOpaznast. Tabnuma nepBooOpa3HbIX https://resh.edu.ru/

60 WuTerpan, reomeTpuyeckuii 1 GpU3NIECKuil htto://fipi.ru/
CMBICJI HHTETpaa

61 WuTerpan, reomeTpuyeckuii 1 GpU3NIECKuil http://shpargalkaege.ru/
CMBICJ UHTETpajia

62 WuTerpai, reoMeTpuueckuii 1 pu3nyecKuii https://resh.edu.ru/
CMBICII HHTETpaa

63 Brruncnenue Hi{Terpaﬂa o gpopmyine htto://reshuege.ru
Herorona—IJleiibuuma

64 Brruncnenue unrerpana no ¢popmyiie hito://fioi.ru/

Herorona—JleiOunma
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Brruncnenue uaTerpana mo popmyiie

65 N http://www.mathtest.ru
Hrrorona—JleiiOnumna
Brruncienue uarerpana mo popmyiie
66 . p bopmy https://resh.edu.ru/
Herorona—JleitOnumna
67 Cucrembl TUHEHHBIX YpaBHEHUN http://www.mathtest.ru
68 CucTeMbl TMHEWHBIX YpaBHEHHH
Pemenue npukiiagHbIX 3a/1a4 ¢ MTOMOIIBIO
69 . . https://resh.edu.ru/
CUCTEMBI JINHEHHBIX ypaBHEHUN
Pemrenue npukiiagHbIxX 3a/1a4 ¢ MTOMOIIBIO
70 . . http://shpargalkaege.ru/
CUCTEMBI JINHEHHBIX ypaBHEHUN
Cuctembl U COBOKYMTHOCTH IIEJIBIX,
alMOHAILHBIX, HPPALIMOHAILHBIX .
71 P > MIPP ’ http://fipi.ru/
MMOKa3aTeIbHBIX, Jorapu(PMHIECKUX
YPAaBHEHUW U HEPABEHCTB
Cuctembl U COBOKYITHOCTH IIEJIBIX,
AlMOHAILHBIX, HPPALIMOHAIBHBIX
72 P - 1IPP ’ https://resh.edu.ru/
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YPaBHEHUH U HEPABEHCTB
Cucrembl U COBOKYITHOCTH LIEJIBIX,
AlMOHAIBLHBIX, HPPALIMOHAIBLHBIX
73 P - 1IPP ’ http://reshuege.ru
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YPaBHEHUN U HEPABEHCTB
Cuctembl U COBOKYITHOCTH 1IEJIBIX,
allMOHAIBHBIX, UPPALMOHAIBHBIX .
74 P > PP : http://fipi.ru/
MMOKa3aTENbHBIX, JIOTAPUPMUIECKUX
YpPaBHEHUI U HEPABEHCTB
Wcnonb3oBanue rpadukoB HYHKIUH IS
75 pag by http://shpargalkaege.ru/

peuicHu-d ypaBHCHI/II\/'I 1 CUCTEM
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Hcnonp3oBanue rpadgukoB GyHKIMN 715

76 . https://resh.edu.ru/
pelieHusl ypaBHECHUH U CUCTEM
[IpuMeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PELICHUIO0 MATEMATHUECKUX

77 P p 5 http://reshuege.ru
3a/1a4 ¥ 33]1a4 U3 Pa3IUIHbIX 00JacTei
HAYKHU U pEAIbHOM KU3HU
KonrponsHasg padora o teme "HUurerpan

78 P P P o http://www.mathtest.ru
1 ero npuMeHeHusi. CUCTEMBbl ypaBHEHUI
HarypanbHble U 1ie1ble Yuciia B 3a1a4ax u3

79 yp N H s https://resh.edu.ru/
peanbHOM XU3HU
HarypanpHEIe 1 1IejIbie 9icia B 3ajJa4ax u3

80 P N . s http://reshuege.ru
peATbHOM KU3HH
HarypanbHbie U 1ie1ble yuciia B 3aJ1a4ax u3

81 yp N H s http://www.mathtest.ru
peATbHOM KU3HH

82 [Ipu3HaKku JeTMMOCTH LEIbIX YHCE https://resh.edu.ru/

83 [Tpu3HaKy AeMMMOCTH TETBIX YUCEI http:/fipi.ru/

84 [Ipr3Haky JEMTMMOCTHU LEIBIX YUCE http://shpargalkaege.ru/
IToBTOpEeHue, o000IIEHHE,

85 p B N http://www.mathtest.ru
CUCTeMAaTH3aIMsI 3HAHWHA. Y paBHCHHUS
IToBTOpEHue, 0000IIEHHE,

86 p H N https://resh.edu.ru/
CUCTeMaTH3allusl 3HAaHU. Y paBHEHUS
IToBTOpEHue, 0000IIEHHE, -

87 p H N http://fipi.ru/
CUCTeMaTH3alusl 3HAaHUA. Y paBHEHUS
IToBTOpeHuE, 0000IIEHNE

88 p ’ B o http://reshuege.ru
CUCTEMAaTH3aIlHsI 3HAHWIA. Y paBHCHHUS
IToBTOpenue, 0600IIEHNE,

89 p B N https://resh.edu.ru/
CUCTeMAaTH3allusl 3HAaHUHA. Y paBHEHUS

90 [ToBTOpeHME, 00001IEHNE, http://shpargalkaege.ru/
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cUCTeMaTu3alus 3HaHUM. Y paBHEHU

[ToBTOpeHue, 0600mIEHNE,

91 . http://reshuege.ru
cucremaru3anws 3HaHui. HepaBeHcTBa

92 [ToBTOpEHME, 0606H_ICHI:IC, tto://fioi.ru/
cucTeMaru3anus 3HaHui. HepaBeHcTBa ]

93 Hosropenme, O6O6meHPUIe’ https://resh.edu.ru/
cucremaru3anus 3HaHuii. HepaBeHcTBa

94 Hosropenme, 06061].[6HI:I€, http://shpargalkaege.ru/
cucremaru3anws 3HaHui. HepaBeHcTBa
[ToBTOpeHuEe, 0600IIEHNE,

95 cucreMaru3anus 3HaHUH. CHCTEMBI http://reshuege.ru
ypaBHEHUH
[ToBTOpeHue, 06001IEHNE,

96 cucTeMaTu3anus 3HaHui. CUCTEMBI https://resh.edu.ru/
ypaBHEHUH

97 [ToBTOpEHwMe, 0606IIIeHI:Ie, htto://fioi.ru/
cucTeMaru3anus 3HaHui. OYHKIAH AR IpLIE

98 Hosropenne, 0606HICHIfe, https://resh.edu.ru/
cucTeMaru3anus 3HaHui. OYHKINH

99 Hrorosas koHTpoIbHAs paboTa http://shpargalkaege.ru/

100 HToroBast KOHTpOJIbHASA paboTa https://resh.edu.ru/
O0001enue, cucTeMaTH3allks 3HaHUH 3a

101 Kypc anreOpbl 1 Hadyaa MaTeMaTH4eCKOro http://fipi.ru/
anamm3a 10-11 knaccos
O0o001enue, cucTeMaTH3alus 3HaHUH 3a

102 Kypc aJireOpbl ¥ Hadall MaTeMaTU4eCKOTro http://reshuege.ru

agaiu3a 10-11 xiaccos
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OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

«MATEMATHUKA: AJITEBPA U HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A, TEOMETPHUSL.»: «AJITEBPA 1 HAUAJIA

MATEMATHUYECKOI'O AHAJIN3A, 10-11» II.A. AJIMMOB U /1P.

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

Tkauésa M.B., ®énoposa H.E. Anrebpa u Hayasia MaTeMaTHYECKOTO aHAJTU3A.
Tematuueckue Tecthl. 10 kinacc. ba3zoBslif U yriayOn€HHBIN YPOBEHB.

Tkauésa M.B., AnreOpa u Hadana MaTeMaTHYECKOTO aHanu3a. TemaTuieckue
tecThl. 10 knacc. ba3zoBblil 1 yriryOJIEHHBINA YPOBEHB.

7. ®énopoBa H.E., TkauéBa M.B., AnreOpa 1 Hayaina MaTeMaTH4eCKOro aHaJIn3a.
Meroauueckue pekomenganuu. 11 kiacc.

8. JI.C. Aranacsn, B.®. byry3os, C.b. Konomiies u nip. Maremaruka: anredpa u
Hayajga MaTeMaTH4eCKOro aHaiusa, reomerpus. ['eomerpusd. 10-11 kiaccst.

(bazoBblii 1 yrinyoneHHsli ypoBau) /. — M.: IIpocBemenue, 2018.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



http://school-collection.edu.ru/
http://www.fipi.ru
http://reshuege.ru
http://online-ege.ru
http://www.mathtest.ru

http://www.bymath.net
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