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MNOSICHUTEJIBHAS 3AITUCKA

Pabouass mporpamma ydeOHOTO Kypca «AnreOpa M Hadajlla MAaTeMaTHYeCKOro aHajin3a» 0a30BOTO
ypoBHs i ooyuatomuxcsi 10 —11 kimaccoB pazpaborana Ha ocHoBe DeiepaabHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHIapTa CpPeIHEro oO0IIero oOpa3oBaHUS, ¢ YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUIl, NPEIBABISIEMBIX K MaTeMaTHYeCKOMY O0Opa3oBaHUIO, U TPaJAULUNA POCCHMCKOIO
oOpazoBanus. Peanmzamus mporpamMmbl OOECeUMBAET OBJAJCHHE KIIOYEBBIMU KOMIIETEHIIUSMH,
COCTaBISIIOLIMMH  OCHOBY [UIsl CaMOpPa3BUTHsSI M HEMPEpPhIBHOTO 00pa3oBaHUs, IEIOCTHOCTD
OOIIEKYJIbTYpHOTO, INYHOCTHOTO U TIO3HABATENILHOTO Pa3BUTHS JIMYHOCTH OOYYAIOIIIUXCS.

HEJIX U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Havaia MaTeMaTHYECKOTO aHAIIM3a» SBISETCS OMHUM W3 Hanboliee 3HAYUMBIX B
IporpaMMme cTapilei LIKOJbI, TOCKOJbKY, C OAHOM CTOPOHBI, OH 00€CleYrBaeT UHCTPYMEHTAJIbHYIO
0a3y JUIs M3y4YeHHsI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYTOi CTOPOHBI, (POPMHUPYET JOrHIecKOe
¥ a0CTPAaKTHOE MBIIUICHUE yYaIUXCsl Ha YPOBHE, HEOOXOANMOM JJIsl OCBOCHHS KypCOB MH(OpMATHKH,
OOIIIeCTBO3HAHUS, MCTOPHM, CIIOBECHOCTH. B pamkax JHaHHOrO Kypca Yyualluecsi OBJaJeBalOT
YHHMBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTOpas (OpMYyJIHUpYyeT CBOU JOCTIHKEHHS B
MareMaTtuyeckon opme.

Kypc anreOpbl 1 Hayan MaTeMaTHYeCKOro aHajn3a 3aKiIaJbIBaeT OCHOBY JJIsl YCIIELIIHOTO OBJIAJCHUS
3aKOHaMH (1)I/I3I/IKI/I, XHUMHU, 6I/IOJ'IOFI/II/I, IIOHUMaHus1 OCHOBHBIX TeH)IeHHI/Iﬁ O9KOHOMHKHU U
OOLIECTBEHHOMN >KU3HH, MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIONB30BaTh WX B IIOBCEJHEBHOW JKM3HHM. B ToXke BpeMmsi oBiaaeHHe
aOCTpaKTHBIMH M JIOTUYECKH CTPOTMMH MaTeMaTHYECKMMH KOHCTPYKIMSIMH pa3BHBAET YMEHHUE
HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTMHHOCTH YTBEPXKJIEHUS, HCIIOJIB30BaTh 0000IIEHHE U
KOHKpPETHU3a1H1I0, a0CTparupoBaHUe U aHAJIOTHIO0, JOPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIIJICHUE.
B xoxe wm3ydenuss anreOpbl M Hayajdl MaTeMaTHYeCKOrO aHaju3a B CTaplIei IIKoJe ydyariuecs
MOoJIy4aroT HOBBIH OIIBIT pemicHus IMPUKIIAIHBIX 3aaa4, CaMOCTOATCIIBHOT'O MMOCTPOCHUA
MaTeMaTHYeCKNX MOJENIEH pEaIbHBIX CUTyallMd W HWHTEPHPETAallMM IIOJIYYEHHBIX PEIICHMI,
3HAKOMATCA C INpUMEpaMu MaTEMaTHYCCKUX SaKOHOMepHOCTef/'I B IIpUpOJC, HAYKEC U B HMCKYCCTBEC, C
BBIJAFOIIMUCS] MATEMaTHIECKUMH OTKPBITHSAMH U MX aBTOPaMHU.

Kypc oGmamaer 3HauMTENbHBIM BOCIHTATENBHBIM IMOTEHIMAIOM, KOTODPBIH peanu3yeTcs Kak depes
y4eOHbI MaTepHal, CHOCOOCTBYIOUIMM (HOPMUPOBAHMIO HAYYHOTO MHUPOBO33PEHHUS, TaK M 4Yepe3
cneun(puky  yuyeOHOM  jJeATeNbHOCTH,  TpeOyloled  caMOCTOATENbHOCTH,  AKKypaTHOCTH,
HpOI[OJI)KHTGJII:HOfI KOHLCHTPAIMX BHUMAHUA U OTBETCTBCHHOCTHU 34 HOJIyLIGHHI)If/'I pe3yibTar.

B ocHoBe Meronauku oOy4yeHHs anreOpe W HadajlaM MaTEeMaTH4YeCKOro aHalu3a JISKUT
JeSITeNIbHOCTHBIN MPUHIUI 00yUeHUsl.

CtpykTtypa Kypca «Anrebpa W Hauyajga MaTeMaTHYECKOI'O aHalIM3a» BKIIOYAET CIEAYIOLIUe
CoZlepKaTeIbHO-METOIMYeCKe JHHUM: «Ymcna w  BeraucineHus», «DyHKIMM U rpadukmy,
«YpaBHeHHsT U HepaBeHCTBa», «Hauama maremarndeckoro ananmza», «MHOXecTBa M JIOTHKa». Bcee
OCHOBHBIE COJIEPKATEIbHO-METOJUUECKUE JTUHUU M3YUYalOTCsl Ha MPOTSHKEHUU JIBYX JIeT OOy4eHHUs B
CTapIleil LIKOJIe, €CTECTBEHHO JOMOIHAS IPYr JApyra M MOCTENEHHO HACBIIasChb HOBBIMU TEMaMH U
paznenamu. JlaHHBIM Kypc SIBIIIETCS MHTETPATUBHBIM, MOCKOJIBKY OOBEIMHSIET B ce0e coaepikaHue
HCCKOJIBKUX MAaTéMaTHYCCKHUX AHUCHUIIIINH: anre6pa, TPUTOHOMCTPUA, MaTeMaTU4YeCKHi aHaJIu3,
Teopust MHOXecTB ® Jp. llo Mepe TOro Kak ydammecs OBJIAICBAlOT BCE Ooyiee MIMPOKUM
MaTeMaTUYECKHM ammapaTtoM, Y HUX IOCJIeI0BATEIbHO (POPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE
CTPOUTH MaTEMaTHYeCKyl0 MOJIENIb peallbHOM CUTyalluu, MPUMEHATh 3HAHUS, MOJYYEHHBIE B Kypce



«Anrebpa 1 Havajga MaTeMaTHYECKOTO aHAIM3a», JIs PEIICHUsS CaMOCTOSTENIbHO chopMyTupOBaHHOM
MaTeMaTU4YeCKOH 3a1auu, a 3aTeM UHTEPIIPETUPOBATh MOITYUEHHbIN pe3yibTar.
ConepxaTenpHO-MeTOANYECKas TUHUS «YuClia U BRIYUCICHHS» 3aBepiIaeT (OpMHUPOBaHUE HABHIKOB
WCITOJI30BAaHUs JICUCTBUTENBHBIX YHCEN, KOTOpOoe OBLIO HAa4aTO B OCHOBHOW mIKoje. B crapieit
nikojie ocoboe BHHMaHHUE yJensercs (OPMHUPOBAHMIO TPOYHBIX BBIYUCIUTENBHBIX HABBIKOB,
BKIIIOUAIONINX B ce0s MCIMOJIB30BaHUE PA3IUYHBIX (OPM 3aluCU AECUCTBUTEIBHOTO YHUCIA, YMEHUE
paIoOHANTBHO BBITIONHATE JEHCTBUS C HUMHU, AeNaTh MPUKUAKY, OLEHUBATh pe3ynpTaT. OOydaromuecs
MOJTYYarOT HaBbIKM NPUOTMKEHHBIX BBIYMCICHUHN, BBIIOJIHEHHUS IEHCTBUN C YMCIIaMHM, 3alIMCAHHBIMU B
CTaHJapTHOM (opMe, HCIOIB30BAHMUSA MATEeMAaTHUYECKUX KOHCTAHT, OLIGHUBAHHS  YHUCIIOBBIX
BBIPaKCHU.

JInnus «YpaBHEHMs U HEPABEHCTBA» pean3yeTcs Ha NPOTSHKEHUH BCEro 0Oy4eHHUs B CTapllel IIKoJe,
MIOCKOJIBKY B Ka)KIOM pasJesie IpOorpamMmbl MPEAYCMOTPEHO PEUIEHHWE COOTBETCTBYIOIIMX 3a/1ad.
OOyuatomuiecs  OBJIAJEBAIOT  PA3IUYHBIMA ~ METOJAMH  PEIIeHUs  IENbIX, pPalUuOHAJBHBIX,
UpPpAIMOHATIbHBIX, TOKAa3aTEeNbHBIX, JOTapU(PMHUUECKUX U TPUTOHOMETPHUUYECKUX YpaBHEHUH,
HEPAaBEHCTB U UX cHuCTeM. llomyueHHBIE YMEHHUS HCHONB3YIOTCS MPHU HUCCIEJOBAHUU (YHKIHH C
MOMOIIBI0 TIPOM3BOJHON, PEIICHUWH NPUKIATHBIX 3a/1ad M 3a7ad Ha HaXOXJEHHE HAUOOJBIIMX U
HaVMEHBIIMX 3HaueHUM QyHkuuu. JlaHHas coxepkaTenbHas JUHHUS BKIIOYAeT B ce0s Takxke
(dbopMHpoBaHNE YMEHHH BBHITIOIHITH Pacy€Thl 0 (opMysiaM, mpeodpa3oBaHus IEIbIX, pAllHOHATBHBIX,
UPPALMOHATIbHBIX U TPUTOHOMETPHUUECKHUX BBIPAKEHUI, a TAK)KE BBIPAXKECHUM, COIEpKALUX CTEIIEHU U
norapudmsl. braronaps u3zyueHuro anredpandeckoro Marepuaia IpOUCXOAMUT JalbHEWIee pa3BUTHE
QITOPUTMHUYECKOTO U aOCTPAKTHOTO MBILIUICHUS Ydaluxcs, (pOpMHPYIOTCS HaBBIKH J€TyKTHUBHBIX
paccyXJIeHui, paboThl C CHMBOJIBHBIMU (hOpMaMu, MPEACTaBICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN
B BHUJIE PaBEHCTB U HEpaBeHCTB. AnreOpa mpeanaraer >QQGeKTUBHbIE WHCTPYMEHTHI ISl PEIIeHUs
IIPAKTUYECKUX M E€CTECTBEHHO-HAYYHBIX 3a]ad, HAIJISIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeTonnyeckass JuHUS «DyHKUMKM U Tpa@UKU» TECHO MeEpersieTaeTcs C APYyTuMU
JUHUSMH Kypca, ITOCKOJIBbKY B KaKOM-TO CMBICIIE 33J1aéT MOCIEA0BATENbHOCTh N3YUEHHsI MaTepuaa.
N3yuenne cTemeHHOW, IMOKa3aTeNIbHOW, JIOTApU(PMUYECKON M TPUTOHOMETPUUYECKUX (YHKIMH, WX
CBOICTB U rpadHKOB, UCIIOIb30BaHUE (PYHKUINHN Ul pEeIIeHus 3a/1a4 U3 APYTuX y4eOHBIX MPEIMETOB U
peanbHOM KM3HU TECHO CBA3aHO KaK ¢ MAaTEMaTUYECKUM AHAIIM30M, TaK U C PELICHUEM YpPaBHEHUH U
HepaBeHCTB. I[lpu 5TomM Oomnblioe BHUMaHHE yrensercs (OPMUPOBAHUIO YMEHHS BBbIpaXaThb
dopMynaMu 3aBUCUMOCTH MEXIY Pa3IMYHbBIMM BETUYMHAMM, HCCIIEAOBATH MOJTY4YEHHBIC (DYHKIHH,
CTpouTh MX rpaduku. MaTtepuall 3TOH coJepkKaTelbHOM JMHUU HalelleH Ha pa3BUTHE YMEHUH U
HAaBBIKOB, ITO3BOJISIONIMX BBIPAXATh 3aBUCHMOCTH MEXIY BEIWYMHAMH B Pa3IU4HON (opme:
AHAJTUTUYECKOM, Tpaduueckoil u  cioBecHOW. FEro wu3ydeHwe CrnocoOCTBYeT  pa3BUTHUIO
QITOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOUICHHIO U KOHKPETHU3AlMH, HCIOIb30BAHHUIO
AHAJIOTUH.

ConepxxarenbHasd nuHUS «Hayana mMareMaTnyeckoro aHain3ay» IMO3BOJSET CYLIECTBEHHO PAaCUIMPHUTH
Kpyr KaK MaTeMaTH4eCKHX, TaK W NPUKIAIHBIX 3a/]ay, JOCTYMHBIX OOydaloluMcsi, Y KOTOPBIX
MOSBIISIETCA BO3MOXKHOCTb HUCCIIEZIOBATh U CTPOUTH IpaduKku (QyHKIMHA, ONPENesITh UX HAaMOOJbIINE U
HaMMEHBIIINE 3HAYECHUS, BBIYUCIATD TUIOMAAN GUryp U 0OBEMBI TeJl, HAXOAUTh CKOPOCTH M YCKOPEHHS
npoueccoB. JlaHHasg cojlep)kaTenbHas JHMHHUS OTKPHIBAET HOBBIE BO3MOXHOCTH IOCTPOCHUS
MaTeMaTHUYECKUX MOJENIeH peajbHbIX CUTyallui, HaX0K/IEHUS HAWIy4dlIero penieHnus B MPUKIAIHBIX,
B TOM YHCJE COLMAIBHO-IKOHOMHUYECKHX, 3a/adaX. 3HAKOMCTBO C OCHOBAaMH MaTe€MaTHYECKOIO
aHaJIM3a CIOCOOCTBYET pPAa3BUTHIO aOCTPakTHOro, (HOPMaJbHO-IOTMUYECKOTO U KPEaTUBHOTO
MBIIUICHHUS, (OPMUPOBAHUIO YMEHHM paCO3HABAaTh MPOSBICHUS 3aKOHOB MaTEeMaTHKH B Hayke,



TEXHUKE U HCKyccTBe. OOydarolyecs Y3HAIOT O BBIJAIOIIMXCS pe3yJibTaTax, MOJTy4YEeHHBIX B XOJe
pa3BUTHSI MaTEMAaTUKU KaK HAyKH, U UX aBTOpax.

ConepxaTenpHO-MeToAnYecKas JTMHUS «MHOXKECTBa U JIOTMKa» B OCHOBHOM IOCBSIIEHA 3JEMEHTaM
TEOPUH MHOXECTB. Te€OpeTHKO-MHOKECTBEHHBIE MPEACTABICHNUS IPOHN3BIBAIOT BECH KYPC IIKOJILHOM
MaTeMaTHKH W TIpeiaraloT HawOoJjiee YHUBEPCAIBHBIA S3BIK, OOBEIWHSIONMINNA BCE pPa3Iebl
MaTeMaTUKU ¥ e€ TPHIOKECHUI, OHM CBS3BIBAIOT pa3Hble MaTeMaTHYECKHE JUCIUIUIMHBI B €IUHOE
nenoe. [loaTomy BakHO JaTh BO3MOXKHOCTH IIKOJIHUKY ITOHUMATh TEOPETHKO-MHOKECTBEHHBIH SI3BIK
COBPEMEHHOM MaTEeMaTHUKU M UCIOJIB30BATh €T0 [ BHIPAYKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa ¥ Hayaja MaTeMaTH4YEeCKOrO aHajM3a» MPUCYTCTBYIOT TaKXe OCHOBBI
MaTeMaTHYECKOTO MOJICIMPOBAHUS, KOTOPHIE MPH3BaHbI C(OPMHUPOBATH HABBIKH ITOCTPOSHUS MOZETIEH
peanbHBIX CHTyallMd, WCCIEAOBAaHUSA JTUX MOJENe ¢ T[OMOIIBI0 ammapara ainredOpel |
MaTEeMaTHYECKOT0 aHAJIM3a U MHTEPIPETAIMU MTOMYUYECHHBIX Pe3yJIbTaToB. Takue 3a/aHus BIUICTECHBI B
KaXJbIi W3 Pa3/IelioB MPOTPaMMBbI, MOCKOJIBKY BECh MaTepuall Kypca IMUPOKO HCIOIB3YETCs s
peuIeHus] NPUKIAIHEIX 3anad. [Ipy pemeHnn peanbHbIX MPAaKTHYECKUX 33714 YYalluecs pa3BUBAIOT
HaOJNIOaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOIL30BAThH
aHaJoruio, 0000MAaTh U KOHKPETH3UpOBaTh NpobieMy. JledarenbHoCTh MO (pOPMUPOBAHUIO HABBIKOB
peleHns MPUKIIAAHBIX 3a[ady OPraHU3yeTcs B MPoliecce U3YUYEeHHUs BCeX TeM Kypcea «Anredpa 1 Havyaja
MaTEeMaTUYECKOT0 aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B ydeOHOM muiaHe Ha HW3ydeHHE Kypca ainreOpbl M Havajl MaTEMaTHYECKOTO aHaiM3a Ha 0a30BOM
ypoBHE oTBOaUTCA 2 yaca B HeAento B 10 kiacce u 3 yaca B Hemento B 11 kiacce, Bcero 3a JiBa roja
oOydenust — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia v BbIYHMCIEHUSA

Panmonanpupie  unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOM, TPOILEHTH, OECKOHEUYHbIE
nepuoanyeckre Apodu. ApudmMernueckre onepaluu ¢ palMoOHAIBHBIMU YUCIIaMH, MpeoOpa3zoBaHUs
YUCJIOBBIX BbIpakeHHH. IIpumeHeHue npobel M MPOLEHTOB sl pelleHHs MPUKIAAHBIX 33734 U3
pa3IMYHBIX OTPACIEH 3HAHUW U pearbHOU KU3HMU.

JeiictBuTenbHble yucia. PanuoHanbHele M MppaloHalbHbIE Yuclia. Apu(MeTHYecKrue Oonepariu
NeHCTBUTENFHBIMU YUCTaMH. [IpuOmmkEHHBIE BBIYMCICHUS, IpaBHJIA OKPYIJICHHSA, NPUKUAKA U
OIICHKA Pe3yJIbTaTa BHIYUCICHUH.

Crenenp ¢ muensiM  mnokazateneMm. CranmaptHas Gopma 3amucd  JACHCTBUTENBHOTO  YHCIIA.
Hcnonp3oBanue noaxozsmend (HopMbl 3amicH JEHCTBUTENBHBIX YHUCEN IS PEHICHUs MPaKTHUYECKUX
3a/1a4y ¥ NPEJICTABIICHUS IaHHBIX.

Apudmernueckuil KOpeHb HaTypaibHOM cremnenu. JleiicTBus ¢ apuMETHUYECKUMH KOPHSIMHU
HaTypaJIbHOM CTEIIECHHU.

CuHyc, KOCUHYC M TaHT€HC YMCJIOBOI'O apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHI€HC YHCIOBOIO
apryMeHra.

YpaBHeHusI M HEpaBEHCTBA

ToxzaecTBa U TOKJIECTBEHHbIE IPEOOPA30OBAHUSI.

[Tpeobpa3oBaHre TPUTOHOMETPUYECKUX BbhIpaskeHU. OCHOBHBIE TPUTOHOMETpHUUYECKHE (DOPMYJIIHI.
VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBAa. MeTo1 HHTEPBAJIOB.

Permienue nenpIx U 1poOHO-pallMOHATIBHBIX YPaBHEHHU U HEPABEHCTB.

Pemenne nppalnoHaabHbIX YPaBHEHUI U HEPAaBEHCTB.

Pemenue TpUroHOMETPUYECKUX YPaBHEHU.

[IpuMeHeHne ypaBHEHMI M HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a7ad M 3a7ad U3 PasIUYHBIX
oOracTell HayKu U peabHOM JKU3HH.

DyHKIUH U TPaGUKU

OyHKIMsA, criocoObl 3aaanus Gyukmun. ['paduk GyHkuu. Bzaumuo o6patHble QyHKITHH.

Ob6nacte ompeneneHus W MHOXKeCTBO 3HaueHud QyHkuuu. Hymum ¢dyskuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

CrenenHas (yHKLUUS C HaTypaJbHBIM M IeJbIM IHoOKa3areneM. EE cpoiictBa u rpaduk. CpoiicTBa u
rpaduK KOPHS 7-0U CTETICHH.

TpuroHomerpuueckass OKPYXHOCTb, OIpEICICHHE TPUTOHOMETPHUECKUX (YHKUMH YHCIOBOTO
apryMeHra.

Hayana maTreMaTH4ecKOro aHaIM3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUs MTOCTIEA0BaTEIbHOCTEN. MOHOTOHHBIE MOCIEI0BATEIILHOCTH.
ApudmeTrnueckas U reoMmeTrpuueckas mporpeccud. beckoHeyHO yObIBaromias TreoMeTpuyecKas
nporpeccusi. Cymma OeckOHeuHO YyObIBaroliel reomerpuyeckoi mporpeccuu. dopmyna CIIOKHBIX
poueHTOB. Mcronp30BaHne NpOrpeccuu Ul pELIeHNs pealIbHbIX 3a]a4 IPUKJIAJIHOTO XapaKTepa.
MHo:kecTBa M JIOTHKA

MHuoxecTBO, onepanuu Haj MHOxecTBaMu. Juarpammel Ditnepa—Benna. [IpuMmenenne TeopeTuxo-
MHO>KECTBEHHOTO ammapara Jyisi OMHCaHHs pealbHbIX MPOLIECCOB U SBJICHUH, NMPU PELICHUU 3a/1ad U3
JIPYTUX y4eOHbIX PEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO.



11 KUIIACC

Yucia v BbIYUCTICHUSA

HarypanbHble u nienble yncia. [Ipu3Haku AeIMMOCTH LHENbIX YHCEIL.

Crenens ¢ palmOHaIbHBIM ITOKa3aTeneM. CBONCTBA CTEIIECHH.

Jlorapudm umcna. [lecaTuuHble U HATypaJIbHbIE JOTapH(PMBbI.

YpaBHeHHUS M HEPABEHCTBA

[TpeoOpa3oBanue BbIpAXKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3oBanue BRIPAKEHUHN, COACPIKAIINX CTENCHH C PAIlIOHAIILHBIM TIOKA3aTEJIEeM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHbIE YPABHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA.

Cucrempl JTMHEHHBIX ypaBHEHMI. PellleHue NpUKIaAHBIX 3alad C IOMOIUBIO CHCTEMBI JIMHEHHBIX
YpaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHeHre ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a7ad U 3a1ad u3
Pa3IMYHBIX 00JIACTEeH HAYKH U PeaIbHOW KHU3HH.

DYyHKUUH U TPAaPUKHU

Oyukuus. Ilepuoanueckue ¢yHkuuu. IIpomMexxyTKn MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl U
MUHUMYMBI QyHKIMH. Hanbombiiee 1 HauMeHblliee 3HaueHUe (PyHKIUU HA IPOMEKYTKE.
Tpuronomerpudeckre GyHKINHU, UX CBOICTBA U rpadUKH.

IToka3zarenbHas u norapupmudeckas GyHKINU, UX CBONCTBA U IPa(UKH.

Hcnonb3oBanue rpadukoB GYHKUUH 15 pellieHUs YpaBHEHUN U IMHEHHBIX CHCTEM.

Hcnonb3oBanue rpagukoB (QYHKUUI A7 HCCIEAOBAaHHMS IPOLIECCOB M 3aBUCHUMOCTEH, KOTOpbIE
BO3HUKAIOT NP PELICHNUH 3a]1a4 U3 IPYTUX yYE€OHBIX MPEAMETOB U peaIbHON KU3HU.

Hayana maTreMaTH4ecKOIo aHAIH3a

HenpepriBable GpyHKIMH. MeTOT MHTEPBAJIOB JUIsl pEIICHNS HEPABEHCTB.

[TpousBoanas ¢pyukiuu. ['eomerpuyeckuil 1 GU3NIECKUI CMBICI IPOU3BOIHOM.

[TponsBonHble  31MeMEHTapHBIX  (QYHKUMH. DOpMysdbl HAXOXAEHUS  IMPOU3BOAHOM  CyMMBI,
IPOU3BEAECHUS U YACTHOTO (DYHKIIMH.

[IpuMeHeHHe TPOM3BOJHOM K UCCIENOBaHMIO (YHKIMI HAa MOHOTOHHOCTh UM 3KCTPEMYMBI.
Haxosxnenue HanOobIIero ¥ HAMMEHBIIEro 3HaYeHUs! (PYHKIIUU Ha OTPE3Ke.

IIpuMeHeHrne TPOU3BOAHON I HAXOXKIACHUS HAWIYYIIEro pelIeHUs B NPUKIAIHBIX 3aJadax, Uit
OTIpeIeNIeHUs] CKOPOCTH IpOoIecca, 3a1aHHOr0 (hOpMyJIoN MK Tpadukom.

[TepBoobOpaznas. Tabmuia nepBooOpa3HbIX.

WHuterpan, ero reoMerpudeckuii W (Qu3nUecKwii cMmbIcia. Berauciaenume wuHTErpana mo dopmyse
Herorona—JletiOHu1IA.



IIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yuebHoro mnpeamera «MaTemaTuka» JOJKHO OOECHeYMBaTh JOCTHKEHHE Ha YpOBHE
cpelHero ooOmero o0pa3oBaHUs CHEAYIOIIUX JIMYHOCTHBIX, METAaNpeIMETHBIX U IPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMdHOCTHBIE  pe3ynbTaThl  OCBOCHHSI  MpOrpaMMbl  ydeOHOro  mpeamera  «Martematuka»
XapaKTEPU3YIOTCSL:

I'paxxnanckoe BociMTaHue:

c(OpPMHUPOBAHHOCTBIO TPAXJAHCKOM MO3UILMH OOYYaroUIerocsi Kak aKTHMBHOIO U OTBETCTBEHHOI'O
YJIeHa POCCHMCKOro OOIIEeCTBA, MPEACTABIEHUEM O MaTeMaTHUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3MuYHBIX CTPYKTYp, SBJIEHHUM, Mpoleayp TIpaxkJaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHI M TIp.),
YMEHHEM B3aMMOJEHCTBOBATH C COLUAIBHBIMU WHCTUTYTAMH B COOTBETCTBMM C UX (YHKIHSIMH U
Ha3HAYECHHUEM.

ITaTproTHUYeCcKO€e BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO POCCHMCKON TPaXAAHCKOM MICHTUYHOCTH, YBAXKEHHMS K MPOUUIOMY H
HACTOSAILIEMY POCCUHCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHMSIM POCCHUHCKHX
MaTeMaTUKOB U POCCUMCKOM MaTEMAaTHUYECKOMN MIKOJIbI, K UCIIOJIb30BAHUIO ITUX JOCTHKEHUN B APYTUX
HayKaX, TEXHOJIOTUAX, cepax SIKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHWEM JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapona; c(HOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, ’TUYECKOr0 MOBEICHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUU HAyKU U
JeSITeIBbHOCTBIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOEHHE YCTOMYUBOTO OYIyILIEro.
OcTeTH4eCcKOe BOCIIUTAHNUE:!

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKIHOYass JCTETHKY MAaTEMaTH4YECKHX 3aKOHOMEpPHOCTEM,
00BEKTOB, 3aJay, pEIICHUH, pacCyX JE€HUN; BOCIPUMMUYUBOCTHIO K MAaTEMATHUYECKUM acleKTaM
Pa3IUYHBIX BUJIOB UCKYCCTBA.

PuU3nYeCcKoe BOCITUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTU4YeCKHUE 3HAHUS B MHTEpecax 3I0pPOBOTO U
6e3omacHoro o6pasa >XKM3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO (340pPOBOE MHUTaHUE,
cOaTaHCUPOBAHHBIN PEXHUM 3aHATHH M OTABIXA, peryisipHas (Gu3nueckas aKTHBHOCTH); (PU3HUECKOTO
COBEPLIECHCTBOBAHNUS, IIPU 3aHATUSAX CIIOPTHUBHO-03A0POBUTEIBHON AESITEIBHOCTBIO.

TpynoBoe BocIMTaHUE:

TOTOBHOCTBIO K TPYyZIy, OCO3HAHMEM IICHHOCTH TPYJOJIOOHS; WMHTEPECOM K pa3IM4YHbIM cdepam
pohecCHOHATBbHON JEATENIbHOCTH, CBSI3aHHBIM C MaTeMAaTUKOW U €€ NPUIIOKEHUSIMH, YMEHUEM
COBEpIIATh OCO3HAHHBIM BHIOOP Oymymier mpodeccuu W peaan30BBIBATH COOCTBEHHBIC >KU3HEHHBIC
IUTaHbI; TOTOBHOCTBIO U CIOCOOHOCTHIO K MaTeMaTHUYeCKOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO Ha
MPOTSKEHUH BCEW KU3HU; TOTOBHOCTHIO K AKTHUBHOMY YYacTHUIO B PEIICHUHM NPAKTUYECKHUX 3a7ad
MaTEeMaTUYeCKON HAINPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:!

c(OpPMHUPOBAHHOCTBIO HKOJIOTMYECKON KYyJIbTYpbl, IOHUMaHUEM BIIMSHUS COLMATbHO-3KOHOMHUYECKUX
IIPOLIECCOB HAa COCTOSTHUE MPHUPOJHON M COLMAIBHOW Cpelbl, OCO3HAHMEM TIJI00aJbHOIO XapakTepa
HKOJIOTUYECKUX MPOoOJIeM; OpHUeHTaluel Ha MPUMEHEHHEe MaTeMaTHUYeCKUX 3HaHUHM AJIsl peleHus 3a1a4



B 00JIaCTH OKpPYXAIOMIeH Cpefibl, TUIIAHUPOBAHMS TIOCTYIIKOB U OIEHKH WX BO3MOKHBIX MOCIEICTBUIN
JUISL OKPYKAIOIIEH CPebl.

HCHHOCTI/I HAay4YHOTI'O IMO3HAHUA:

c(OpMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU
U OONIECTBEHHOW NPAKTUKH, TOHMMAHHUEM MaTEeMaTUYeCKOW HAayKH Kak c]epbl dYeloBeuecKou
JESTENIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH JIJISl PA3BUTHUS IIUBUIIM3AINM; OBJIAJIEHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTUYeCKOM KyJIbTYypoH Kak CpeICTBOM TMO3HAHHS MHpPa; TOTOBHOCTBHIO
OCYHICCTBJIATH NPOCKTHYIO U UCCIICIOBATCIILCKYIO ACATCIIbHOCTE MHANBUAYAJIBHO U B T'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIE  pe3yJbTaThl OCBOSHHS TPOTpaMMBI  ydeOHOro mpeamera «MareMaThuka
XapaKTepU3YIOTCS OBJIAJICHIEM YHUBEPCATHHBIMU HO3ZHAGAMENbHBIMU OeliCMBUAMU, YVHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OCtiCMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUBHbIMU OeUCMEUIMU.

1) Vuusepcanvhvie nosnaseamenvnvle Oeticmsus, obecneuusaiom Gopmuposanue 0OA306blX
KOCHUMUBHBIX NPOYecco8 o00yuarwmuxca (0ceoeHue Memooo8 HNO3HAHUSA OKPYHICAoweco mupa;
npuUMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).
bazoBble Torudeckue AeUCTBUS:

o BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBCHHBIC MTPU3HAKA MAaTEMAaTHIECKIX OOBEKTOB, MOHITHIA,
OTHONIICHUHA MEXJIy TOHATHSAMH; (OPMYJIMPOBATH  OMPEJCIICHUS TOHATHH; yCTAHABIUBATH
CYIIECTBEHHBIA MPHU3HAK KJIACCU(UKAMKA, OCHOBAHUSA JUISI OOOOIICHHWS W CpPaBHEHUS, KPUTCPUHU
MPOBOAMMOTrO aHAIIN3a;

. BOCHPUHUMATh, (OPMYIUPOBATH U MPEOOpPa3OBbIBATh CYXKACHUSA: YTBEPAUTENbHbIE H
OTpUIaTeNbHbIC, eANHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIE,

| BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBS3M W TPOTHBOpeuHs B ¢akrax,
JAHHBIX, HAOIOJICHUSAX U YTBEPKACHUSX; TIPEJIaraTh KPUTCPUH IS BBISBJICHHSI 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMIA;

J JIeNIaTh BBIBOJBI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W WHIYKTHBHBIX
YMO3aKIIOYeHUH, YMO3aKIIOYCHUH 110 aHAJIOTHH;

. MPOBOAUTH CAMOCTOATEIHHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEP)KIEHUH (TpsMble U OT
MIPOTUBHOT0), BBICTPAUBaTh apryMEHTAlWIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI; 000CHOBHIBAThH
COOCTBEHHBIE CYXJICHUS U BBIBOIBL;

| BBIOMpATh CHOCO0 perieHus y4yeOHOU 3amaud (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS,
BEIOMpATh HANOOJIEe TIOIXOISAIINN C YYETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPUEB).

bazoBeie uccnenoBaTenbCKue IEHCTBHUSA:

J WCIIOJIb30BaTh BOMPOCHI KaK WCCIEAOBATEIIBCKUN HHCTPYMEHT IMO3HAHHS; (OPMYJINPOBATH
BONIPOCH, (UKCHUPYIOIIME TPOTHBOpPEYHE, TNPOOJeMy, YyCTaHABIMBaTh HMCKOMOE H JaHHOE,
dbopMUpPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE;

. MPOBOAUTH  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM ~ DKCIEPUMEHT,  HCCIEJAOBaHHUE IO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBEKTa, SIBICHUS, IMPOLECCa, BBISBICHHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMU, SIBJICHUSIMHU, TIPOIIECCAMU;

L CaMOCTOSITENTFHO (OPMYJIHPOBATh OOOOIIEHUS] W BBIBOJBI 10 pe3yJibTaTaM MpPOBEIEHHOTO
HAOJIO/ICHUS, WCCIICIOBAHMS, OLIEHUBATh JOCTOBEPHOCTh IOJNYYCHHBIX PE3yJIbTATOB, BHIBOJOB U
000011IEeHN;

o MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKKE BBIABUTATH MPEAMIOIIOKCHHUS O €ro
pPa3BUTUU B HOBBIX YCIOBHUSX.



Pab6ota ¢ undopmarmeii:

o BBISIBJIATH JeUIIUTHl MHPOPMAIUH, TaHHBIX, HEOOXOIMUMBIX JUIsl OTBETa HA BOMPOC U JUIS
peIIeHUs 3a1a4H;

J BBIOMpaTh  MHOOpMAIMIO W3  WCTOYHUKOB  PA3IMYHBIX  THIIOB,  aHAJIW3UPOBATh,
CUCTEeMATH3UPOBATh M HHTEPIPETUPOBATH HHPOPMAITUIO PA3IMIHBIX BUJIOB U ()OPM TPEICTABIICHUS;

J CTPYKTYpUPOBaTh WH(POPMALUIO, MPEIACTABIATh €€ B PasiUuUHBIX (opMax, WILIHOCTPUPOBATH
rpadudecku;

o OIICHMBATh HAAEKHOCTh HH(DOPMAIIUY IO CAMOCTOSTENHHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvuvie KoMMyHUKamugHwle oelicmeus, obecneuusaom c@hopmMuposaHHOCMb COYUANbHBIX
HABbIKOG 00YUAIOUJUXCAL.

Oobwenue:

. BOCIIPUHUMAaTh MU (OPMYJIMPOBATH CYXJIEHHS B COOTBETCTBHMM C YCIOBUSAMHM U LEISIMHU
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U NMHUCHMEHHBIX TEKCTaX,
JlaBaTh MOSICHEHMSI 110 X0y PELICHUs 3a7a4i, KOMMEHTUPOBATh MOJyYEHHBIH pe3yIbTar;

. B XO0J€ OOCYXJeHHMs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKAaeMOM TeMbl, MpOOJEMBI,
pemraeMoil 3aj1aud, BBICKA3bIBaTh HJIEH, HAIlEJICHHbIE Ha IOMCK pELICHHUS; CONOCTAaBJIATH CBOU
CYXKJIEHHUS C CYXJCHUSAMH JPYIMX YYacTHHUKOB JAManora, oOHapyKMBaTh pa3IUuuMe U CXOJCTBO
MIO3HIINI; B KOPPEKTHOU (hopme POopMyIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

L MIPEICTaBIATh PE3yibTaThl PpELICHUs 3a7aud, OHKCIEPUMEHTAa, MCCIEA0BAaHUSA, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIUIEHHS C Y4YETOM 3a7ad IMpe3eHTalMM U OCOOEHHOCTEH
ayJIMTOPHUH.

CoTpyIHHYECTBO:

. [IOHUMaTh U HCHOJIb30BaTh NPEUMYIIECTBA KOMAHAHOM M WHAMBUAYAIBHOW palbOTHI IpH
peleHny y4eOHbIX 3a]au; MPUHUMATh 11eJIb COBMECTHOM JIEATENbHOCTH, INIAHUPOBATh OPTaHU3AIUIO
COBMECTHOHM paboOThI, paclpeAessaTh BUbI padoT, J0roBapuBaThCs, 00CYKAAaTh MPOLECC U pe3ysbTar
paboThl; 0600111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

o y4acTBOBaThb B TpPYIIOBBIX (opMax paboTsel (0OCYXIeHHs, OOMEH MHEHHH, «MO3rOBBIE
IITYPMBI» U UHBIE); BBIIOJIHATH CBOIO YacTb pabOThI U KOOPAMHUPOBATH CBOM AEUCTBUS C APYTUMHU
YJIeHAaMH KOMAaHJbI, OIEHWBAaTh KAadeCTBO CBOETO BKIAJa B OOMMI TNPOIYKT IO KPHUTEPHSIM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMH B3aUMOACHUCTBUSL.

3) Vuusepcanvhvie pecynamugnule oeticmsus, obecneuusarom Qopmuposane CMulCI08bIX YCMaH080K
U JICUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranuzanusi:

COCTaBJIATh IUIAH, aJTOPUTM DPELIEHUS 33Jayd, BHIOMpPATh CIOCOO PELIEHHUS C yYETOM HMEIOLIUXCS
pPECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BAPHAHTHI PEIICHUHN C
y4ETOM HOBOM MH(pOPMAITIH.

CaMOKOHTpOJIB:

. BJIaJIeTh HaBbIKAMM I103HABaTEIbHON pe(IeKCHH KaK OCO3HAHUsS COBEpILIAeMbIX IEHCTBUI U
MBICIMTENBHBIX IPOLECCOB, MX PE3yJbTAaTOB; BJIAJETh CIIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJIS
npoliecca 1 pe3yJbTara pelieHus] MaTeMaTH4ecKoi 3a/1a4H;

. NpPeIBUAETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh IPH pPELICHUH 337a4d, BHOCHUTb
KOPPEKTHBBI B JICATENILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWICHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

. OLIEHUBATh COOTBETCTBUE PEe3yJIbTaTa LU U YCIOBUAM, OOBACHATH IPUUUHBI JOCTHKEHUS WIH
HEJOCTH)KEHUS Pe3ysIbTaTOB JESATENIbHOCTH, HAaXOIUTh OIIMOKY, /1aBaTh OLEHKY HPUOOpEeTEHHOMY
OTIBITY.



IMPEAMETHBIE PE3YJIBTATbBI

OcBoenne y4eOHOTO Kypca «Anredpa W Hadajga MaTeMAaTHUECKOTO aHAIN3a» Ha yPOBHE CPEIHETO
obumiero  oOpa3oBaHHMsl  JODKHO — oOecreuMBaTh — JOCTHDKEHHE — CIEAYIOUIMX — MPEAMETHBIX
00pa3oBaTEeNBHBIX PE3YJIBTATOB:

10 KVIIACC

Yucjia ¥ BBIYHCIEHHUSA

OnepupoBaTh MOHATUSAMHU: PALUOHAIBHOE U JCHCTBUTENHHOE YMCIIO, OOBIKHOBEHHAS U JECATHYHAs
JIpOOb, TPOLICHTHI.

BrimonHATs apudmMeTrIecKre onepanny ¢ paiioHaIbHBIMU U ACHCTBUTEILHBIMU YUCIIAMH.
BoimonusaTe nmpuOAMKEHHBIE BBIUMCICHUS, MCIONB3YsS MpaBUia OKPYIJICHUS, JeNaTh MNPUKUAKY U
OILICHKY pe3yJibTaTa BBIYUCIICHUH.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJNBIM [IOKa3aTelieM; CTaHAapTHas Qopma 3amucu
JIEHCTBUTENHHOTO YUCIA, KOPEHb HATYPaJIbHOM CTENEeHH; UCIOIb30BaTh MOAXOASIIYI0 (GOopMy 3armucu
JEHCTBUTENBHBIX YUCET U PEIICHHUS IPAKTUYECKHX 3a/1a4 U PEACTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMHU: CHUHYC, KOCUHYC W TaHI'€HC MPOU3BOJBHOIO YIJA; MCIOJIb30BaTh 3aIHCh
IIPOU3BOJIBHOIO yTJjia yepe3 00paTHble TPUTOHOMETpUYECKHE (QYyHKIUH.

YpaBHeHUs] U HEPABEHCTBA

OnepupoBaTb NOHATUSMHU: TOXKAECTBO, YypaBHEHUE, HEPABEHCTBO; leJ0e, pallOoHAIbHOE,
MppalMOHaJIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHUE;

BeinonusaTe npeoOpazoBaHUs TPUTOHOMETPUYECKUX BBIPDAKEHMA M peliaTb TPUTOHOMETPUYECKHE
YpaBHEHUS.

BeimonuATe mpeoOpa3oBaHusl LENbIX, PAMOHAJIBHBIX M HPPALMOHAIBHBIX BBIPAKECHUH W pelaTh
OCHOBHBIE TUIIBI IIEJIBIX, PALIMOHATIBHBIX U HPPALMOHANBHBIX YPAaBHEHUH 1 HEPAaBEHCTB.

[TpuMeHsTh ypaBHEHHS W HEPABEHCTBA ISl PEIICHUS MaTEeMAaTUYECKHUX 3a/1a4 U 337a4 U3 pa3IHIHbIX
oOracTell HayKu U peabHOM JKU3HH.

MonenupoBaTh peajbHble CUTyalldd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHUS, ypaBHEHUS,
HEPAaBEHCTBA 0 YCIIOBUIO 3a/1ayM, MCCIEA0BaTh MOCTPOCHHbIE MOJETN C UCIOJIb30BAaHUEM ammapara
anreopsl.

DOyHKUMH U TPapuUKU

OnepupoBaTh TOHATUAMHU: (QYHKIUSA, CHOCOOBI 3amaHus (QYHKIHH, OO0JAacTh OMNpEIeiIcHus |
MHOXECTBO 3HaUYeHUI (QyHKIMHU, TpaduK QyHKINH, B3aUMHO 00paTHbIe (yHKIINU.

OnepupoBaTh MOHATUSAMHU: UYETHOCThP W HEYETHOCTh (YHKIUH, HYITH (QYHKIUH, MTPOMEKYTKH
3HAKOTIOCTOSTHCTBA.

Hcnonws3oBate rpaduku GyHKUUN A peLICHUsS] YpaBHEHHIHA.

Ctpouth M unTaTh rpaduKky JUHEHHOW (QYHKIMU, KBaIpaTUIHONW (DYHKIIMH, CTCTICHHOW (DYHKIIMH C
LEJIBIM [TOKa3aTesIeM.

Hcnons3oBath Tpaduku (QyHKUUNA UIS KUCCIENOBAHHUS MPOIECCOB M 3aBHCHUMOCTEH MpHU pPELICHUH
3aJa4 U3 JPYrHX Y4YeOHBIX IMPEIMETOB M pealbHOM JKU3HHU; BBIpaXKaTh (HOpMyliaMH 3aBHCHMOCTH
MEXy BETMYMHAMHU.

Hauana MmaTeMaTH4eCKOro aHAJIN3a

OmnepupoBaTh MOHATUSIMHE: TTOCIIEAOBATEILHOCTD, apU(METHUECKasI M TeOMETPUYECKast IPOTPECCHH.



OnepupoBaTh TOHATUSAMHU: OECKOHEYHO yOBIBAIOIash TeOMETpUYECKass Mporpeccus, cymma
0eCKOHEYHO yOBIBAOIIEH TeOMETPHUUECKOM MTPOTPECCHH.

3aaBath MOCIEAOBATEIHHOCTH PA3IMIHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOWMCTBA MOCIEIOBATEIBHOCTEH M TPOTPECCHM Il PELICHHsS peajbHbIX 3a7ad
MIPUKJIAIHOTO XapakTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh MOHATHAMH: MHOXECTBO, OTIEpAIH HaJl MHOKECTBAMH.

Hcmonb3oBats TeOpeTHKO-MHO)KeCTBeHHBIﬁ arrmapar il onrucaHusd peajibHbIX IMPOLCCCOB U HBHCHHﬁ,
IIPH PEIICHUH 3a7a4 U3 JPYTUX YYEOHBIX MPEIMETOB.

OrnepupoBaTh NOHATHSIMU: OTIPeIeTICHUE, TEOPEMA, CIIEICTBHUE, TOKA3ATEIbCTRO.

11 KJIACC

Yuciia ¥ BbIYUCICHUSA
OnepupoBaTh NOHATUAMM: HAaTypalbHOE, LIEJI0€ YHCIIO; MCIOJIB30BATH NPHU3HAKU JEIUMOCTH LIEIIBbIX
4HCell, Pa3I0KEHHUE YMCiIa Ha IPOCThIE MHOYKUTEM Ui PEILICHMS 3a1a4.
OnepupoBaTh MOHATHEM: CTEIIEHD C PALMOHAJIbHBIM [T0KA3aTEIIEM.
OnepupoBaTh MOHATUSMHE: JIOTapU(M YUCIIA, TECATUYHBIE H HATYPaJIbHBIC JIOTapU(MBIL.
YpaBHeHHUs M HEpaBEHCTBA
[IpumeHsTh CBOMCTBA CTENEHU sl TMpeoOpa3oBaHMsI BBIPAXKEHHI; ONEpUpPOBATH TOHATUSAMU:
II0OKa3aTeJIbHOE YPaBHEHNE M HEPABEHCTBO; PELIATh OCHOBHBIE THUIIbI IOKA3aTEJIbHBIX YPAaBHEHHU M
HEPABEHCTB.
BeimonuaTe mpeoOpa3oBaHus BBIPAXEHUH, cCOJEpXKalluX Jorapu(Mbl; ONEpPUPOBATh MOHATUSIMMU:
Jorapu(pMHUUECKOEe ypaBHEHHME W HEPAaBEHCTBO; pelIaTb OCHOBHBIE THIBI JIOTapU(YMUUECKUX
YPaBHEHUI U HEPABEHCTB.
Haxonuts penieHus npoCcTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.
OnepupoBaTh NOHATUSAMU: CHCTEMA JMHEMHBIX YpaBHEHHIl M €€ pEIlEHUE; HUCI0JIb30BATH CHUCTEMY
JIMHENHBIX YPABHEHUH ISl pEICHUS TPAKTUYECKUX 3a]1a4.
Haxonute penieHus npoCTeNINX CUCTEM M COBOKYITHOCTEN PAllMOHAIIBHBIX YPAaBHEHNUN U HEPaBEHCTB.
MogenupoBaTh peanpHble CHTYallMd Ha s3bIKE aureOpbl, COCTaBJIATh BBIPAXKEHUS, YPaBHEHUS,
HEPABEHCTBA M CUCTEMBI 10 YCIOBUIO 3a/1a4M, UCCIIENOBATH IIOCTPOEHHBIE MOJEIIN C HCIIOIb30BAaHUEM
anmapara anreOpbl.
DOyHKUUH U TPaPUKU
OnepupoBaTh MOHATHAMU: TEepHOANYEcKas (QYHKIHUS, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIUH, TOUKH
KCTpeMyMa (yHKIMH, HauOoJbIlee W HAWMEHbIIeEe 3HA4eHUs (YHKIMM Ha MPOMEKYTKE;
MCIIOJIb30BATh UX VIS UCCIIEeIOBaHUS (PYHKINH, 3aJaHHON rpaduKoM.
OnepupoBaTh MNOHATUSAMHU: TIpaUKH TOKa3aTENbHOM, JIOTapU(PMUUYECKOH U TPUTOHOMETPUUYECKUX
GyHKUMH; U300pakaTh UX HAa KOOPJMHATHON IJIOCKOCTH M UCIOJb30BATh JUIS PELICHUs YPaBHEHUH U
HEPABEHCTB.

N300pakaTh Ha KOOPIMHATHOM IJIOCKOCTH Tpa(UKH JTUHEHHBIX YPaBHEHUH M UCIIOJIB30BaTh UX JUIS
pELICHU CUCTEMBI JINHEUHBIX YPaBHEHUN.
Hcnonb3oBath Tpaduky GyHKIHMHA IS HCCIIEAOBAHUS POLIECCOB U 3aBUCHMOCTEH U3 APYTHX yUeOHBIX
JUCLIUIIINH.
Havaja maTeMaTH4Ye€CKOro aHAIHu3a
OnepupoBaTb MOHATUSIMM: HENpepbiBHAas (DyHKUMSA; MPOU3BOJAHAS (PYHKLUMH; HCIHOJIb30BaTh
reoOMEeTPUUYECKUI U (PU3NYECKUN CMBICI IPOU3BOIHOM /TS peIlIeH s 3a/1ay.



HaxonuTh Mpou3BOIHBIEC 3JIEMEHTAPHBIX (DYHKIMIA, BBIYMCIATH IPOU3BOJHBIE CYyMMBI, IIPOU3BEICHUS,
YaCTHOTO (PyHKIUH.

Wcnonp30BaTh TPOM3BOJAHYIO JISi HCCIENOBaHMS (YHKIMA Ha MOHOTOHHOCTh M OKCTPEMYMBI,
HNPUMEHSTH Pe3YJIbTaThl UCCIEA0BAHMS K TIOCTPOEHHIO IPaUKOB.

Hcnonp30BaTh NMPOU3BOIHYIO JUISI HAXOXKJICHUS HAWIYYIIEro PEUIeHHs] B MPUKIAJAHBIX, B TOM YHCIIE
COLIMAJIbHO-9KOHOMHUECKUX, 3a7a4ax.

OnepupoBaTh MOHATUSAMH: NEpPBOOOpa3Has U MHTErpasl; MOHUMAaTh F€OMETPUYECKUN U (PU3HUECKUt
CMBICI UHTETpaa.

Haxonuth mepBooOpa3Hble 3JIEMEHTAPHBIX (YHKIUI; BBIUMCIATH MHTErpai 1no ¢opmyne HproToHa—
JletiOHMIIA.

Pemate nmpuknasHeie 3a/1a4d, B TOM YHCIE COIMAIBHO-3KOHOMUYECKOTO M (DPU3NYECKOTO XapakTepa,
CpeICTBaMHU MaTeMaTUYECKOIO aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosanuyectBo 4yacos DJIEKTPOHHBIE
Ne (undgposbie)
HaumeHnoBanue pPa3aeioB 1 TEM IPOrpaMmabl KOHTpO.JII)HbI HpaKTl/I'leCKI/Ie
n/n Bcero o0pa3oBaTte/ibHbIE
e padoThbl padoThI
pecypcsl
1 M}é(e))i(e;ZBa (I:a:JI:OHaJ;BHL;X I/Ie JEHCTBUTENBHBIX y 1 BuGmorexa [OK
qrcel. MOHAJILHBI BHEHUS U
el yp https://m.edsoo.ru/1568aba3
HEpaBEHCTBA
) Oynkuu 1 rpaduku. CTEneHb ¢ MelbIM 6 bubmuoreka [[OK
MoKa3aTeieM https://m.edsoo.ru/1568aba3
ApudmeTnueckuit KOpeHb N—Oi CTETICHH. bubnuoreka [JOK
3 18 1
HppanmonanbHble ypaBHEHHS 1 HEPaBEHCTBA https://m.edsoo.ru/1568aba3
)
4 Opl\(;[ygme Tpuronome €CKHe 22 1 bubmmoreia LIOK
TPUTOHOMETPUU. TPUTOHOMETPUYECKU
P P P P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTeIbHOCTH U IPOTPECCUH 5 brbmnorexa LIOK
A POTP https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3aIUs 3 | bubmuoreka [JOK
3HaHUU https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68 4 0




11 KJIACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
Ne HanMmenoBanue pa3ieioB U TeM (uu¢posbie)
n/n NPOrpaMMbl Bcero Konrpoapirie | Tipakruieckn o0pa3oBaTe/IbHbIE
padoThbI e padoThbl
pecypcsl
Crenenb ¢ pallMOHAIBHBIM ITOKA3aTEIEM. bubmmorexa [JOK
1 [TokazarenbHas ¢pynkuus. [lokasarenbHble 12 1 https://m.edsoo.ru/f11c4af
YpaBHEHHUS U HEPABEHCTBA d
Jlorapudmuueckas GyHKIHUS. Bubmiorexa LIOK
2 12 https://m.edsoo.ru/f11c4af
Jlorapudmuueckue ypaBHEHHUs U HEpPaBEHCTBA d
Tpuronomerpudeckue GyHKIUU U UX bubmorexa IOK
3 9 1 https://m.edsoo.ru/f11c4af
rpaduku. TpuroHoMeTprYeCKre HEPABEHCTBA d
bu6mmoreka [IOK
4 [TpousBoanas. [lpumeHeHue npou3BoIHOM 24 1 https://m.edsoo.ru/f11c4af
d
bu6mmoreka [{OK
5 WuTerpai u ero npuMeHeHus 9 https://m.edsoo.ru/f11c4af
d
bu6mmoreka [IOK
6 Cucrembl ypaBHEHUI 12 1 https://m.edsoo.ru/f11c4af
d
Bbu6mmorexa [JOK
7 Harypanbnble u nensle yncia 6 https://m.edsoo.ru/f11c4af
d
8 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 18 2 bu6nmnoreka [JOK




3HAHUHI

https://m.edsoo.ru/f11c4af
d
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiembie IpeaMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOIM
NpoBepseMoro .
o0pa3oBaTe/IbHOI IPOrpaMMbl CpeHero o01ero 0opa3oBaHusA
pe3yJbTara
1 UYwucna v BBIYUCIICHUS
. OneprupoBarh  MOHATUSAMHU:  pPAalUOHAIBHOE W JIEHCTBUTEIBHOE  YHCIIO,
. OOBIKHOBEHHAS U JIECATHYHAS IPOOb, IPOLIEHTHI
- BrimonHATe apu@meTnyeckue onepanyy ¢ paldoOHATIbHBIMH U JICHCTBUTEIbHBIMU
‘ YUCIIAMHU
13 BbImonHATe npUONMKEHHBIE BBIYMCIECHUS, HCIONB3Yys IIpaBUIA OKPYIJIEHUS,
' JIeNIaTh IPUKUIKY U OLIEHKY pe3yJbTaTa BHIYMCICHUM
OmnepupoBaTh MOHATUSAMH: CTENEHb C IIENBIM IOKa3aTejeM, cTaHnaptHas ¢opma
14 3alMCH JEHCTBUTEIBHOTO YHUCIA, KOPEHb HATypaJbHOM CTENEHHW; HMCIOJIb30BATh
' MOIXOAAIIYI0 (GOPMY 3aIUCH ACUCTBUTEIBHBIX YUCEN Ul PEICHUs NPAKTUYECKUX
3a/1a4 ¥ IPEICTABIICHUS TaHHbBIX
OnepupoBaTh MNOHATUSAMH: CHUHYC, KOCHHYC M TAHI'€HC IPOU3BOJIBHOIO YIJIa;
1.5 HCIOJIb30BaTh 3aMUCh IPOU3BOJILHOIO yIjla yepe3 oOpaTHble TPUTOHOMETPUUYECKHUE
byHKIIUN
2 VYpaBHEHUs 1 HEPABEHCTBA
OnepupoBaTh MOHATUSAMM: TOXKIECTBO, YypaBHEHUE, HEPaBEHCTBO, IIEJIOE,
2.1 palnoHaNbHOE, HPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUECKOE
ypaBHEHUE
55 BoinonusaTe npeoOpa3oBaHUs TPUTOHOMETPUUECKMX BBIPAKEHMM U pelarhb
' TPUTOHOMETPUUECKNE YPABHEHUS
BbimonHATe  mpeoOpa3zoBaHMs LENbIX, pPAlMOHAIBHBIX M HUPPALMOHAIBHBIX
23 BBIPAYKEHUH U pelIaTh OCHOBHbBIE THUIIbI LEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB
54 IIpuMeHATh ypaBHEHUS M HEPABEHCTBA JUIS PEIIECHUS MATEMaTUYECKHX 3a7ad H
. 3a]1a4 U3 pazIM4HbIX 00JaCTe HayKu U peaibHON KU3HU
2.5 MoenupoBaTh pealbHbIe CUTYAIlMH Ha SI3bIKE alreOpbl, COCTABISATh BBIPAKEHMUS,




YpPaBHCHUS, HCPABCHCTBA 11O YCJIIOBUIO 3ada4U, UCCJICAOBATb ITOCTPOCHHLIC MOJACIN

C UCTIOIb30BAHUEM allllapaTa alreOpsl

3 OyHKIMH U TpaPuKH
OmnepupoBath MOHATUAMHU: (YHKIHSA, CHOCOOBI 3amaHus (GYHKIHUH, OOJIACTh
3.1 OmpesieNieHUus] U MHOXKECTBO 3HayeHWH GyHKIUH, Tpaduk (QYHKIHHU, B3aUMHO
oOpaTtHble PYHKIUU
12 OmnepupoBarh MOHATHAMHU: YETHOCTb M HEUYETHOCTb (YHKUWHU, HYIH (QYHKIUH,
' MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonb3oBath rpadvku GyHKIUN 11 pelIeHUs] ypaBHEHUI
14 Crpouts ¥ uuTath Tpadukd IUHEHHOW (YHKUIMH, KBAApPATHUYHOW (GYHKIINH,
. CTENEHHOHN (PYHKIIMHM C LEJIbIM TIOKa3aTeeM
Ucnons3oBath rpaduku GyHKIUN TSI UCCIIETOBAHUS MPOIIECCOB M 3aBUCHUMOCTEM
3.5 IpU peUIeHUH 3a7ad U3 JPYTruX Y4YeOHBIX MPEAMETOB U pEalbHON KHU3HH,
BBIpakaTh GOPMYIIAMHU 3aBUCHMOCTH MEXY BETMYHMHAMU
4 Hauana maremaTnueckoro anaimsa
il OnepupoBaTb  TOHATHSAMH:  IIOCIEIOBATEIBHOCTh,  apudmMeTHueckas |
' reoMeTpuYecKas Mporpeccuu
42 OnepupoBaTh NOHATUAMU: OECKOHEYHO YOBIBAIOIIAsi TEOMETPUUYECKask MPOTPECCHS,
. CyMMa OECKOHEYHO yOBbIBaIOIEH T€OMETPUUECKON MTPOrpPecCun
4.3 3ajaBaTh OCIEIOBATEIHFHOCTH PA3IMYHBIME CTIOCOOaMHU
44 Hcnonp30BaTh CBONCTBA MOCIEAOBATENbHOCTEH W MPOrpeccuil uid perieHus
' peaNbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa
5 MHokecTBa U JOTUKa
5.1 OnepupoBarh NOHATUSIMH: MHOXECTBO, ONI€paLMM HaJl MHOKECTBAMH
- Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIM ammapar JJis ONUCAHUS peaTbHBIX
‘ MIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX yUYeOHBIX MPEIMETOB
5.3 OnepupoBaTh NOHATUSIMU: ONIPEIEIECHUE, TEOPEMA, CIEICTBUE, JOKA3ATEIHCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpOBEPSIEMOro

pe3yJbTara

o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero 001ero 00pa3oBaHust




Yucna 1 BEIYMCICHUS

1.1

OHepI/IpOBaTB MOHATHUAMUA: HATYpaJIbHOC, LECJI0C YUCIIO; UCIIOJIB30BATh IPU3HAKH
ACIIUMOCTH [CJIBIX YHCCII, Pa3JIOKCHHUC 4YHUCIIa Ha MPOCTBIC MHOXHUTCIU I

PCUICHUA 3a/1a4

1.2 OnepupoBarh NOHATHEM: CTENIEHD C PALMOHAJIBHBIM [TOKA3aTENEM
13 OmnepupoBaTh MOHATUSAMM: JiorapuM 4Mcaa, JECATUYHbIE U HaTypajbHbIE
' JorapuQmbl
2 VYpaBHEHHs U HEPABEHCTBA
[IpumensiTh cBoOMCTBa CTENEHM IJIsl MPeoOpa30BaHUS BBIPAXKEHHUM, onepupoBaTh
2.1 NOHATUSAMH: ITOKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIEC THUIIBI
IIOKA3aTeJIbHBIX YPAaBHEHUN U HEPABEHCTB
BemonHATe  mpeoOpazoBaHMs — BBIPAKEHWH,  COIEpXKAIIUX  JIOTapu(MBbI;
2.2 ONIEpPUPOBATH MOHITUAMU: JIOTapU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO; pEIlaTh
OCHOBHBIE TUIIBI JIOTAPHU(PMUIECKUX YPABHEHUH 1 HEPABEHCTB
23 Haxonuts pemieHus mpoCcTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB
4 OnepupoBaTh TNOHATUSAMHU: CHCTEMA JIMHEMHBIX YpaBHEHHMH U €€ pelleHue;
' MCIIOJIb30BaTh CUCTEMY JINHENHBIX YPAaBHEHU [UIsl pEIICHUS TPAKTUUYECKUX 3a1a4
5 Haxomuts pemieHus NpOCTEHIIMX CHUCTEM M COBOKYIHOCTEH pPallMOHAJIBHBIX
' YPABHEHUHN U HEPABEHCTB
MonenupoBaTh peabHbIE CUTYallUH Ha SI3bIKE ajareOpbl, COCTABIIATH BbIPAXKEHMUS,
2.6 YPaBHEHHUs, HEPAaBEHCTBA W CHUCTEMBl IO YCIOBHUIO 3aJadd, HCCIENOBATh
IIOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAaHUEM allllapaTa anreopsl
3 OyHKIMH U TpapuKH
OnepupoBaTh MOHATUSAMU: NepUoaAndecKas QyHKIMSI, TPOMEKYTKH MOHOTOHHOCTH
11 (GYHKIUM, TOYKM SKCTpeMyMma (QYHKIMH, HauOoJjblliee M HaWMEHbLIee 3HAYEeHUs
' (GYHKIMM Ha TPOMEXYTKE; HCIOJIB30BaTh HMX JUIA HCCIENOBaHUS (pyHKIWH,
3aJlaHHON TrpaduKoM
OnepupoBaTb MOHATHSMHU: TIpaUKKU [OKa3aTeNbHOH, JorapudMuueckod u
3.2 TPUTOHOMETPUYECKUX (YHKIHIA; M300pakaTh UX HAa KOOPAWHATHOW IJIOCKOCTH U
HCITIOJIB30BATH IS PEIICHUS] YPABHEHUI U HEPABEHCTB
33 N3o0pakaTh Ha KOOPAMHATHOW TUIOCKOCTH TpadUKH JHHEHHBIX ypaBHEHUH H
' HCII0JIb30BaTh UX JUISl PEIIECHUS] CUCTEMBI JIMHEWHBIX YPAaBHEHUN
34 Hcnonp3oBate rpaduku GyHKIUN I UCCIIEAOBAHMS TPOLIECCOB U 3aBHCUMOCTEH

U3 IpYrUX Y4EOHBIX TUCIUILTUH




Hauvana MaTemMaTndyeckoro aHanmsa

OmnepupoBaTh MOHATUAMU: HENpepbIBHAS (YHKIMS, NPOU3BOAHAS (DYHKIUH;

4.1 UCIIOJIb30BaTh TE€OMETPUYECKUN U (U3NYECKUN CMBICT TNPOU3BOAHOM IS
peleHus 3a1a4

42 HaxoanuTe Npou3BOJHBIE 3JIEMEHTAPHBIX (YHKLUH, BBIYMCIATH MPOU3BOJHBIC
' CYMMBI, IPOU3BEICHUS, YACTHOTO (HyHKIIHIA

43 Hcnonp30BaTe MPOU3BOIAHYIO JJISI MCCIIEOBAHUS (PYHKIUH Ha MOHOTOHHOCTH U
' 9KCTPEMYMBI, IPUMEHSTh PE3yIbTaThl UCCIEI0BAHUA K IOCTPOCHUIO rpa)uKoB

44 Hcnonp3oBaTe MPOM3BOAHYIO U HAXOXKJICHMS HAWIydllero peleHus B
' MIPUKIIAIHBIX, B TOM YHCJIE COLUAIIbHO-3KOHOMUYECKHX, 3a1a4ax

45 OnepupoBaTh  NHOHATUSAMHU:  NepBooOpa3sHass W MHTErpai;  MOHMMATh
' reoMeTprUecKuil U (PU3NYECKUI CMBICI HHTErpaia

46 HaxonuTte mepBooOpa3Hble 37E€MEHTapHbIX (YHKIMN, BBIYMCIATH HWHTErpaj IO
' ¢dbopmyiie Hetotona — JleliOHua

47 Pemarp npukiagHble 3a7add, B TOM UHCIE COLMAIbHO-DKOHOMUYECKOIO H

(bPISI/I‘IeCKOl"O XapakTepa, CpeaACTBAMH MaTEMATHYCCKOI'O aHaJIn3a




ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/iep:KaHUS

Yucna ¥ BEIYUCIEHUS

1.1

Panponanbhele uncia. OOBIKHOBEHHbIE M J€CATUYHBIE APOOHU, HPOLEHTHI, OECKOHEUHbIE
nepuonuueckue ApoOu. Apudmerndyeckue oOmnepalud € palUOHAIBHBIMH  UYHCIIAMH,
peoOpa3oBaHusl YHUCIOBBIX BbIpakeHUil. [Ipumenenue apobOel M MPOLEHTOB ISl PeIleHUs

NPUKIIAAHBIX 3a1a4 U3 Pa3JIMYHbIX OTpacneﬁ 3HaHUM U peanLHoﬁ KHU3HHU

I[eﬁCTBI/ITCJIBHBIC yrucia. PaivoHanabHBIE U HppauOHAJILHBIC YHCJIa. ApI/I(bMeTI/I‘{eCKI/Ie

1.2 | omepamuu ¢ JOeWCTBUTENbHBIMU 4uciamu. [IpuOmmkEéHHbIE BBIYUCIICHHS, IpaBUia
OKpPYTJIEHUS], IPUKUIKA U OLICHKA PE3YJIbTaTa BhIUMCICHUI
Crenenp ¢ menbiM mokasatenem. CranmapTHas (opma 3amucu JEHCTBUTENBHOTO YHCIA.
1.3 | Ucnionp3oBanre moaxonsimieid QOpMbl 3alKMCH ACHUCTBUTENBHBIX YHCENT MJIA PEelIeHUs
MPaKTUYECKUX 3a/1a4 U NPEJICTABICHUS TaHHBIX
14 ApudmeTnueckuil KOpeHb HaTypalbHOU creneHu. JleiicTBusa ¢ apupMeTHIECKUMH KOPHSIMU
' HaTypaJbHOW CTEIEHU
s CuHyC, KOCMHYC M TaHTE€HC YHCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHUHYC, apKTaHTEHC
' YHUCJIOBOT'O apryMEHTa
2 VYpaBHEHUs U HEPABEHCTBA
2.1 | ToxnaecTBa U TOXKACCTBEHHbIE MPe0oOpa3oBaHU
57 [IpeoOpa3oBaHre TPUTOHOMETPUUECKHX BbIpaKeHUH. (OCHOBHBIE TPUTOHOMETPHUYECKUE
' hopmysI
2.3 | YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHre HepaBeHCTBA. MeTo1 HHTEpBaIoB
2.4 | Pemenne nenbix U JpoOHO-pallMOHATBHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 | Pemenue uppanmoHaabHbIX YPAaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUroHOMETpUUECKUX YpaBHEHUH
57 [IpuMeHeHre ypaBHEHUN M HEPABEHCTB K PEIICHHIO MaTeMaTMYEeCKUMX 3aJad M 3a7ad U3
' pa3IUYHBIX 00JIaCTe! HAYKU U PeaIbHOW KU3HU
3 OyHKIMH U TpaduKh
3.1 | ®ynkuws, cocoosl 3ananus yskiuu. ['paduk dyrakuun. Bzanmao odbpatHbeie GyHKIINN




19 OO6nacTh ompeneneHus U MHOXKeCTBO 3HaueHUW ¢yHkiuu. Hymum Qynkumu. IIpomexyTtku
' 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKINH
13 CreneHHas (QyHKIUS C HAaTypaJbHBIM W LEJNBIM TMoKa3areneM. E€ cBoiicTBa W rpaduk.
' CaoiicTBa 1 rpa)uK KOPHS 71-0¥ CTETICHU
14 Tpuronomerpudeckass  OKPYXKHOCTb,  ONpEIEICHHE  TPUTOHOMETPUYECKHX  (PyHKUIMH
. YHCJIOBOI'O apryMeHTa
4 Havana maTematnyeckoro aHanusa
il [TocnenoBarenbHOCTH, CrocoObl  3aJaHusl  MOCIEeA0BATEIbHOCTEH. MoHOTOHHBIE
' MOCJIeI0BATEIbHOCTH
ApudmeTnueckas U reoMeTpuyecKas mporpeccuu. beckoHeuHo yObIBaroIIas reoMeTpuyecKas
4o nporpeccusi. Cymma OecKOHEYHO YOBbIBaloIIe reomeTpuueckoi mporpeccuu. dopmyna
' CIIOXHBIX NpOLEHTOB. Mcnonp30BaHME TPOrpeccHH JUIsl PEIICHHs pPEAbHBIX 3a]a4
MIPUKJIAHOTO XapakTepa
5 MHoO)kecTBa U JIOTHKA
MHoOXecTBO, omnepanuu HaJl MHOXecTBaMH. Jluarpammbl Oinepa — Benna. [lpumenenue
5.1 | TeOpeTHKO-MHOKECTBEHHOIO arlrapaTa JJjisi ONMCAHMS PeajbHbIX MIPOLIECCOB U SIBJICHUH, MPU
pEIIeHnH 3a7a49 U3 IPYTHX YU4eOHBIX MPEAMETOB
5.2 | Onpenenenue, Teopema, ClICACTBUE, JOKA3ATEILCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Yucna 1 BBIYUCICHUS
1.1 Harypasnbnbie u nenbie uncina. [Ipu3Haku AeIMMOCTH HETbIX YUCEe
1.2 Crenenb ¢ palmoHaIbHBIM MOKa3aTeneM. CBONWCTBA CTEIIEHU
1.3 Jlorapudm yncna. JlecaTHUHBIC U HATYpaAJIbHBIC JOTAPH(DMBEI
2 VYpaBHEHHs U HEPABEHCTBA
2.1 [IpeoGpa3oBanHue BbIpaKeHU, copepKaluX JorapuQmbl
2.2 [IpeobpazoBanme BIpaKEHUH, COIEPKAIINX CTEIICHU C PAIlMOHAILHBIM MTOKa3aTelIeM
2.3 [Ipumepsl TPUTOHOMETPUIECKUX HEPABEHCTB
2.4 [lokazaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuyeckre ypaBHEHUSI U HEPABEHCTBA
2.6 Cucrtembl JTUHEHHBIX ypaBHEHUHU. PellleHue NpUKIAAHBIX 3a/1ady C MOMOILBIO CHUCTEMBI




JIMHEWHBIX YpaBHEHUH

2.7 CucteMbl 1 COBOKYITHOCTH PALMOHAIBHBIX YPABHEHUH U HEPABEHCTB

)3 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPAaBEHCTB K PEIICHUI0 MAaTEMaTHYECKHX 3aJad U
. 3a]1a4 U3 pazIM4HbIX 00JaCTe HayKu U peaibHON KU3HU
3 OyHKIMU U TpaduKu

11 Oyukuus. [lepuonnyeckue ¢pyHkuu. [IpomexxyTkn MOHOTOHHOCTH (PyHKIMH. MaKkCHUMyMbl
' 1 MUHUMYMBI QyHKImu. Hanbomnbiee 1 HauMeHblee 3HaYeHne (QYHKLIUU Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduku

33 Ioka3zarenbHas u orapudmMuueckas GyHKIMU, UX CBOHCTBA U TPaPUKH

34 Hcnonp3oBanue rpadukoB GyHKIUN A7 peIIeHHs] YPaBHEHUH U JIMHEHHBIX CHCTEM

Hcnonp3oBanne rpadukoB (YHKIMN IS HMCCIEIOBAHUS TPOLECCOB M 3aBUCHMOCTEH,
3.5 KOTOpbIE€ BO3HHUKAIOT IIPHU PELICHUH 3aJad M3 JPYTUX Y4YeOHBIX INPEIMETOB M pPealbHOM
KU3HU

4 Havana maTeMaTH4ecKoro aHanusa

4.1 HenpepsiBabie PpyHKIIMN. MeTO MHTEPBAJIOB JIJIsl PEILICHUS HEPABEHCTB

4.2 [IpousBoanas ¢pynkiuu. ['eomerpuueckuii 1 GU3NYECKUI CMBICI IPOU3BOIHOM

43 [IpousBoaHble 3neMeHTapHBIX (QYHKUMNA. DOpMysbl HAXOXKACHUS HPOU3BOAHON CYMMBI,
' MIPOU3BEACHUS M YACTHOTO (DYHKIIMH

4 [IpumeHeHre MPOU3BOAHOM K MCCIEA0BaHUIO (YHKIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
. Haxoxxnenne HanOoJbIIIero ¥ HAMMEHBIIETO 3HaYeHUs (DYHKIIMY Ha OTPE3Ke

45 [IpumeneHre NPOU3BOAHON Ui HAXOXKIACHHUS HAWIYYILIEro peHIeHHUs B MPHUKIAIHBIX
' 3ajjauax, AJs OnpeeNeHs CKOpOCTH Ipoliecca, 3aJaHHOTO (opMyII0il WK rpaduKoM

4.6 IlepBooOpasHas. Tabnuia nepBooOpa3HbIX

47 WuTerpan, ero reoMeTpuuyeckuid M (PU3MUECKU cMbICI. Bbluncienue wuHTErpanga o

dbopmyne Hetotona — JleliOnuna




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHMSA OCHOBHOM OBPA30BATEJBHOM MPOT'PAMMBI CPEJJTHEI'O OBIIETO

OBPA30OBAHUA

Kon
MpPOBEPSIEMOr0
TpeOoBaHUsI

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJibTATAM OCBOEHHS
OCHOBHO# 00pa30BaTeJIbHOI MPOrPaMMbI CPeIHEro o01ero 06pa3oBaHus

Bnagenue MeromaMu [JOKa3aTENbCTB, aJrOPUTMaMHU pEILIEHUS 3a]a4; YMEHUE
(bopMyaMpOBaTh U ONEPUPOBATh NOHATHSMM: ONpEAETICHHE, aKCHOMa, Teopema,
CJIEZICTBHE, CBOICTBO, MPU3HAK, J10KA3aTEIbCTBO, PABHOCHIIbHBIE (POPMYITHPOBKH;
NPUMEHATh MX; yMeHHe (GOpMyJIMpOBaTh OOpaTHOE U MPOTHUBOIIOJIOKHOE
YTBEp)KJE€HHE, MPUBOAUTh NPUMEPbl M KOHTPHIPUMEPHI, HCHOIB30BATH METOJ
MaTeMaTUYeCKON MHAYKLUMHU; MPOBOAMTH JOKA3aTEJIbHBIE PpACCYKICHUS INpuU
peLIeHUH 3aJay, OLEHHMBATh JIOIMYECKYIO MPABUIBHOCTb PACCyXICHUH; yMEHUE
ONEpUPOBAaTh  TMOHATUSAMHU: MHOXECTBO, IIOAMHOXECTBO, OIEpallMd  Haj
MHO’KECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar ass
ONMCAaHUsl PEAIBHBIX IIPOLIECCOB U SBJICHUN U NPU PELICHUM 3a7ad, B TOM YHUCIIE
U3 Jpyrux Y4eOHBIX NPEIMETOB;, yMEHHE OIEepPUPOBaTh MOHATHUAMH: Tpad,
CBSI3HBIN Ipad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh M OMMCHIBAThH

rpadpl pa3TUUHBIMU CIIOCO0AMM; UCTIOIB30BAThH TPadbl IPH PEIICHUH 33124

YMeHue onepupoBaTh MOHATHAMU: HATypaJIbHOE YHCIIO, IIEJI0€ YUCIIO, CTETIEHb C
LeJIBIM TOKa3aTeNieM, KOPEHb HATypaJbHOW CTENEHH, CTENEeHb C PallMOHAIBHBIM
IoKaszarTcjieM, CTCIICHD C HeﬁCTBHTeHBHBIM I10Ka3aTcCJIEM, JIOFapI/I(bM qucia, CUHYC,
KOCHHYC M TaHTEHC MPOW3BOJIBHOTO YHCIIA, OCTATOK MO MOJYJIIO, PallOHAIFHOE
YUCIO,  HUpPpAlMOHAJIBHOE  YHCIO, MHOXECTBA  HATypaJIbHBIX,  ILIEJIBIX,
palrOHAJIbHBIX, HeﬁCTBHTCHBHBIX YuCCl; YMCHHUC HMCIIOJIb30BaTh IPHU3HAKU
JeTTMMOCTH, HAaWUMEHBUIMK OOLIMH JeNuTeNnh M HauMEHbIIee oOlee KpaTHoe,
AJITOpUTM EBKJII/IZ[a npu pemCeHUM 3a4ad; 3HAKOMCTBO C pas3IM4HbBIMHU
NO3UIMOHHBIMUA CHUCTEMAaMH CUWCICHHS; YMEHHE BBIIOJIHATh BBIYMCICHHE
3HAYeHUH M TpeoOpazoBaHMs BBIPAKEHUH CO CTEMEHSIMH U Jiorapudmamu,
npeoOpazoBaHusl JIPOOHO-pAllMOHANBHBIX BBIPAXKEHUI; YMEHHE OIEepHUpOBATH
HOHATUSMH: HIOCJIE/I0BATENILHOCTbD, apudmeTHyecKas nporpeccus,
reoMeTpuuecKasi Iporpeccus, OECKOHEYHO yOBIBalomass TeoMEeTpHUYECKas
Iporpeccusi; YMEHHE 3a[aBaTh IIOCIEIOBATEIBHOCTH, B TOM YHCJE C ITOMOIIBIO

PEKYPPEHTHBIX (HOpMYIT; YMEHHE ONEPUPOBATH MOHITHSIMI: KOMIIJIEKCHOE YHCIIO,




CONPSHKEHHBIE KOMILJIEKCHBIE YMCIIA, MOJYJIb U apTyMEHT KOMIUIEKCHOTO YHCIIa,
dbopMa 3ammucH KOMIUIEKCHBIX 4YHCeN (TeOMeTpUYecKasi, TPUTOHOMETpUYECKas U
anreOpanyeckas); yMeTb  IPOU3BOAWTH  apU(METUUYECKHE  JEHCTBUA  C
KOMILUIEKCHBIMU YHUCJaMH; TPUBOJAUTH MPUMEPHI HCIOIb30BAHUS KOMIUIEKCHBIX
YHUCEJ; ONEPUPOBATH MOHATHAMHU: MAaTpulia 2X2 U 3X3, ONpeaesuTellb MATPHULIbL,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIIUTEIIA

YMeHHe  OmepupoBaTh  IMOHATUAMHU:  PAlUOHANIBHBIEC,  HMPpalUOHAJIbHBIC,
IIOKa3aTeIbHbIE, CTEIICHHBIE, jgorapuMuyeckue,  TPUTOHOMETPUUYECKUE
YPaBHEHHS M HEPABEHCTBA, UX CHCTEMBI; YMEHHE OIEPHPOBATh IOHATUSAMU:
TOXAECTBO, TOXJIECTBEHHOE MPeo0pa3oBaHKe, YpaBHEHUE, HEPABEHCTBO, CHCTEMA
YPaBHEHHII W HEPABEHCTB, PABHOCWIBLHOCTb YPABHCHHMH, HEPABCHCTB M CHCTEM;
YMEHHUE pellaTb YpPaBHEHMs, HEPABEHCTBA U CHUCTEMBI C IIOMOILBI) Pa3IMYHBIX
IpUEMOB; pellaTh YpaBHEHHs, HEPABEHCTBA M CHUCTEMBI C MapaMeTpoM;
IIPUMEHATh YPABHEHHUs, HEPABEHCTBA, UX CUCTEMBI JUIsl pELIEHUs MaTEMaTHYECKUX

3aj1a4 ¥ 3a/1a4 U3 Pa3UYHBIX 00JacTel HAYKU U peaslbHOU KU3HU

YMenue  omepupoBarh — MOHATHAMH:  (QYHKOUSA,  YETHOCTH  (QYHKIIHUH,
NEPUOUYHOCTh (DYHKIMH, OTPAaHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIWH,
KCTpeMyM (yHKIMH, HAuOONbIIee W HaWMEHbINEEe 3HAYCHUs (YHKIUUA Ha
NPOMEKYTKE, HenpepbIBHAs (YHKIHS, aCUMITOTHI Tpaduka (GyHKIHHU, TIEpBas U
BTOpas TMPOW3BOAHAS (YHKIMH, TEOMETPUYECKUH U (PUIUUECKUI CMBICIH
MIPOW3BOHON, TEPBOOOpA3HAs, ONPEICICHHBI WHTErpall; YMEHHE HaXOJHUTh
aCUMITOTHI Tpadpuka (YyHKIMH, yMEHHE BBIYUCIATH IPOU3BOJHBIC CYMMBI,
MPOW3BENICHUS, YAaCTHOTO W KOMIO3WIUU (YHKIUH, HAXOJUTh YpaBHCHHE
KacaTenmbHOH K Tpaduky (QyHKIUHM, YMEHHE HAaXOJUTh IPOU3BOHBIC
JJMIEMEHTapHbIX  (DYHKIMH; yMEHHE  HUCHOJb30BaTh  MPOU3BOAHYIO  JUIS
uccienoBanus (YyHKIUH, HAXOJWTh HAWOONBIINE W HAUMCHBIINE 3HAYCHUS
byHKIMH; CTpOouTh TpadUKH MHOTOWICHOB C UCIOJIb30BAaHHEM ammapara
MaTEeMaTHYECKOTO aHAJM3a; TNPUMEHSATh MPOU3BOMHYIO IS  HAXOXICHHUS
HAWTYYIIIero PEIICHUs B IPUKJIAIHBIX, B TOM YHCJIE COIIMATIbHO-9KOHOMUYECKHUX H
bu3nyecKUX 3a7adax; HAXOIUTh IUIOMIATU W OO0BEMBI (QUTYpP C TIOMOIIBIO
MHTETpasia; IPUBOIUTH MIPUMEPHI MATEMAaTHIECKOTO MOJICIIUPOBAHUS C TIOMOIIBIO

Qg depeHIranbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATHAMHU: Tpapuk QyHKUUH, oOpaTHas QyHKIuS,
KoMIo3unus  (QyHKUuM, JuHeWHas  (QyHKUMSA, KBaJpaTHYHas  (QYHKLHA,
pauvoHangbHasg (QyHKIMs, cTeneHHas (YHKLMS, TPUTOHOMETpUYecKue (YHKIINH,

oOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, TTOKA3aTeIbHAS W JorapudMudecKas




(GYHKIIMW; YMEHHE CTPOUTh TpaduKd M3YYCHHBIX (YHKIWH, BBITOIHSITH
npeoOpazoBanus TrpaduKOB (PYHKIMIA, HCMOIB30BaTh TpadUKH IS U3yYeHUs
MPOIIECCOB M 3aBUCHMOCTEH, TIPU PEUICHUH 3aJ1ad U3 JPYTUX YYeOHBIX MPEIMETOB
W 33/a4 W3 pealbHOM KHU3HU; BBIpaXKaTh (GOpMylIaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH; WCIIOJIB30BaTh CBOMCTBA W Trpaduku (QyHKOUHA I pelIeHus
ypaBHEHHMIA, HEPABCHCTB U 3aJla4 C IMapaMeTpaMu; U300paxaTh Ha KOOPJAUHATHOMN

IJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIE 3a7a4d Pa3HbIX THUIMOB (B TOM YHCIIE Ha MPOICHTHI,
O W 4YacTH, Ha JABM)KEHHE, padoTy, CTOMMOCTb TOBAapOB M YCIYT, HaJOTH,
3aJaud M3 OONACTH YNpaBICHHUS JIMYHBIMA U CEMEHWHBIMH (UHAHCAMH);
COCTaBJIATh BBIPAKECHUS, YPAaBHEHHUs, HEPABEHCTBA U UX CHUCTEMBI II0 YCIIOBHIO
3aJa4M, HMCCIEAO0BaTh TMOJTYYCHHOE pEIICHHWE M OIICHHWBATh MPaBIOMOA00HOCTH
pEe3yJIbTaTOB; YMEHUE MOJCIIMPOBATh PEAJIbHbIE CUTYyallud Ha SI3bIKE MATEMATHKU;
COCTaBJISITh BBIPAXKECHUS, YPABHEHHUs, HEPABEHCTBA U UX CHUCTEMBI 10 YCIOBHIO
3a/la4d, MCCIEN0BaTh IIOCTPOCHHBIE MOJEIHM C MCIOJIb30BAHUEM ammapara

aireOppl, MHTEPIIPETUPOBATD MOIYUECHHBIHN pe3ynbTar

YMeHne onepupoBaTh MOHATHSIMH: cpelHee apudmernyeckoe, MeAHaHA,
HauOoJbIllee W HauWMEHbIIEe 3HAYEHUs, pa3Max, IUCIEpPCHs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMeHHE W3BJIeKaTb, HWHTEPIPETUPOBATH
UHpOpPMaLIMIO, TMPEACTaBICHHYI0 B Ta0nMuax, Ha JuarpaMmax, rpadukax,
OTpPaXKAIOIIyI0 CBOMCTBA pealbHbIX IPOLECCOB M SBJIEHUM; NPEACTaBIAThH
uHGOPMAIIMIO C TIOMOIIBIO TaOMUI] U TUarpaMM; HCCIEI0BaTh CTATHCTUYECKUE
JAHHbIE, B TOM YHCJE C MPUMEHEHHEM TpadUuecKuX METOJOB U AIIEKTPOHHBIX
cpelncTB; TpaduyecKd HCCIeOBaTh COBMECTHBIE HAONIOJIEHUS C IOMOIIBIO

JMarpaMM pacCeUBaHUs U JIMHEWHOU perpeccuu

YMeHue onepupoBaTh MOHATHSAMM: CIyYailHBI ONBIT M CilydaiiHOe coObITHE,
BEPOSITHOCTh ~ CIyYalHOTO COOBITHS; YMEHHME BBIYUCIATH BEPOSATHOCTh C
UCITIOJIb30BaHUEM TIpaUyecKX METOOB; MPUMEHSATh (OPMYIbI CIOXKEHHUS U
YMHOKEHUS BEPOSITHOCTEH, (hopMyI1y MOJIHOIN BeposiTHOCTH, hopMyity bepryiu,
KOMOUHAaTOpHble (akTel U (QOPMYJIbI; OLIEHUBAaTh BEPOATHOCTH peabHBIX
cOOBITHH;  yYMEHHE  ONEepUpOBaTh  NOHATUSAMHU:  ClydyailHas  BEJIMYMHA,
pacnpeiesieHue BEPOSITHOCTEH, MaTEeMAaTHYECKOE O)KHIAHUE, OUCIEepPCUs H
CTaHJApTHOE OTKJIOHEHHE CIy4YalHOW BENWYMHBI, (DYHKIUH pacHperencHus U
IUIOTHOCTH PaBHOMEPHOIO, IIOKA3aTEIBHOTO W HOPMAJBbHOIO PaCHpPEIECIICHUN;
YMEHUE HUCII0Ib30BaTh CBOMCTBA U3YUYEHHBIX PACIPEACIICHUN IJIs pELICHUS 3a/1a4;

3HAKOMCTBO C TOHSTHSMM: 3aKOH OOJBIINX YucCejl, METOAbI BI)I60pO‘-IHLIX




UCCIICIOBAaHUN; YMEHHE NPUBOAUTH HPUMEpPbI MPOSBICHUS 3aKOHA OOJBIINX
Yyucel B TPHUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSAX, YMEHHE OIEPHUPOBATH
HNOHATUAMM: COUYETaHHE, NEePEeCTaHOBKA, YUCIIO COUYETaHWH, YUCIO NEPEeCTaHOBOK;
O6unoMm HploTOHA; yMeHHE NMPUMEHATh KOMOMHATOpHBIE (DAKThl U PacCyKICHHUS
JUISL peuIeHus 3a]jad; OLIEHUBATh BEPOSITHOCTH PEaJbHBIX COOBITHIA; COCTaBIAThH

BEPOSTHOCTHYIO MOJIENIb M HUHTEPIPETUPOBAThH MOJTYUECHHBIA pPe3yIbTaT

YMeHHe OonepupoBarh MOHATHAMH: TOYKA, MpsMasi, IUIOCKOCTb, MPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA YIUIA, IJIOCKUH YTOJI, ABYTPAHHBIM YroJl, TPEXTPAaHHBIN
YTOJI, CKPEIIMBAIOIIMECS NpsSMbIE, MAPAJUIENBHOCTh M IEPHEHIUKYISIPHOCTD
IOPSAMBIX U IUIOCKOCTEH, YrOJ MEXKIy IpsSMBIMH, YIOJI MEXKIAy HpsAMOH U
IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSIHME OT TOYKH 10 IUIOCKOCTH,
pacCTOsIHUE MEXKAY MNPAMBIMU, PACCTOSHHUE MEXAY IUIOCKOCTSAMH; YMEHHE
MCIIOJIb30BaTh MPU PELICHUU 3ajjad U3y4eHHbIE (DaKThl U TEOPEMbI TUIAHUMETPUU;
yYMEHHE OLIEHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHpa; CTPOUTh
MaTE€MaTUYeCKUEe MOJCIHA C IOMOINBK) I€OMETPUYECKUX IOHATHUM W BEJIWYHH,

peuiaTth CBA3aAHHBIC C HUMU IMPAKTUYCCKUC 3a1a4r

10

YMeHne onepupoBaTh IMOHATHAMHU: IUIOWAAb (QUIYpsl, O00BEM  (UTypHI,
MHOTOTPAaHHMK, TPAaBWJIbHBIA MHOTOTPAaHHUK, CEUYEHHE MHOTOTPAaHHHUKA, KYO,
napajjieNienune], Npu3Ma, nupamuaa, (Gurypa M IOBEPXHOCTb BpallEHUs,
WIMHAP, KOHYC, Imap, cdepa, IUomanab cdepbl, IUIOM@Aab MOBEPXHOCTH
NUPAMUIBL, TPU3MBL, KOHyCa, LHWIMHApPA, O00BbEM Kyba, MPSAMOYIrOJIbHOIO
napajjenenunena, MUpamMHuabl, MPU3MbI, IMJIUHIpA, KOHYyca, Liapa, pa3BEépTKa
MOBEPXHOCTH, CEYEHUS KOHYCa U LIMJIMH/APA, NapauleJIbHble OCH UM OCHOBAHUIO,
CeueHHe IIapa, IUIOCKOCTb, Kacaromasicsi chepbl, LHWINHApPA, KOHYCa; yMEHUE
CTPOUTH CEYEHHE MHOTOTpaHHHMKA, W300pa)kaTb MHOTOTPAHHHUKH, (UTYpBI H
MOBEPXHOCTU BpAllIEHUs, UX CEUEHHUS, B TOM YHUCIIE C MOMOIIBIO0 3JIEKTPOHHBIX
CPE/CTB; YMEHUE NPUMEHITh CBOWCTBA T€OMETPHUECKUX (UTYP, CAMOCTOSATEIBHO
(bopMyIHpOBaTH OIpEENICHUs] H3Y4aeMBbIX (Uryp, BBIABHTaTh THIIOTE3BI O
CBOMCTBAX M NPU3HAKAX TEOMETPUUECKUX (GUryp, OOOCHOBBIBATH WM
OIpoOBEpraTh MX; YMEHHE IPOBOIUTH KiIacCUPUKAIHMIO (UTYp IO Pa3TUYHBIM

IMPpU3HAKaM, BBITIOJIHATH HeO6XOI[I/IMBIe AOIIOJIHHUTEIBHBIC ITIOCTPOCHUSA

11

YMeHne omnepupoBaTh MOHATUSMU: JABH)KEHHE B IMPOCTPAHCTBE, MapajlieiabHbIN
MEPEHOC, CAMMETPHS Ha TIOCKOCTU U B MPOCTPAHCTBE, MMOBOPOT, MPe0Opa3oBaHme
nmoao0usi, MmojgoOHbIe (HUTYypHl; YMEHHE paclo3HaBaTh paBHBIE W TOJO0OHBIC
burypsl, B TOM YHCJIE€ B MPUPOAE, HCKYCCTBE, APXUTEKTYpE; HUCIOIb30BATh

FCOMCTPHUYCCKUC OTHOMICHHA INpU PCIICHHMHU 3aJad; HAXOAWTb TI'COMCTPHYCCKHUC




BEJIMYMHBI (JUTMHA, YTOJI, IUIONIaah, OOBEM) MPH PEUICHUW 3a1a4 U3 JPYTux
y4eOHBIX MIPEIMETOB U U3 PEaTbHOU KU3HU, YMEHUE BBIYHCISITH TEOMETPHUCCKUC
BEJIMYMHBI (JUTMHA, YTOJ, IUIONIaab, 00BEM, TUIOMAAb MTOBEPXHOCTH), HCHOIB3YS
M3y4eHHbIE (DOPMYIIBI U METOJIbI, B TOM YHCIIE: TUIOIIAlh TOBEPXHOCTU MTUPAMUIBI,
MpU3MBI, KOHYyCa, IWIMHIpPA, TUiomanb chepsr; 00bEM Kyba, MPsIMOYTOIBHOTO
napajuielienunea, MUpaMHIbl, TMPH3MbI, [WIMHIPA, KOHYyca, IIapa; YMCHHE

HAaXOJIUTh OTHOIIIEHHE 00BbEMOB TIOAOOHBIX pUryp

12

YMeHue onepupoBaTh MOHATUSIMH: TPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT, BEKTOP,
KOOPJMHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOpPOB, IMPOU3BEACHUE
BEKTOpa Ha YMCIIO, PA3JIOKEHHE BEKTOpa Mo 0a3ucy, CKaIspHOE MPOU3BEACHUE,
BEKTOPHOE MPOM3BEACHHE, YIOJ MEXKAY BEKTOpaMHU; YMEHHE HCIIOJIb30BATh
BEKTOPHBI U KOOPJAWMHATHBIA METOJ JUIsl PEHICHUs TeOMETPUUYECKHX 3a1ad U

3aJa4 Ipyrux yuyeOHbIX PEAMETOB

13

YMeHue BBIOMpaTh MOAXOMSIIMA METOM JUIsl PEIICHUS 3a7a4d; MOHUMaHUE
3HAYUMOCTH MaTEMaTHKU B U3yYEHUH MPUPOIHBIX U OOIIECTBEHHBIX MPOIECCOB U
SIBJICHH; YMEHHE PACIIO3HABAThH MPOSIBJICHUE 3aKOHOB MAaTEeMaTHUKU B MCKYCCTBE,
yMEHHE TPUBOJUTH MPHUMEPHl MaTEMAaTHUYECKUX OTKPBITUH POCCUUCKON W

MHUPOBOM MaTeMaTU4ECKOM HAYKH




MNEPEYEHD 2JIEMEHTOB COAEPXKXAHWUS, IPOBEPAEMbBIX HA EI'D 11O

MATEMATHKE
Kon | IIpoBepsiemMblii 3j1eMeHT COAEPKAHUS
1 Uucna u BBIYUCIIEHUSA
1.1 | HarypanbHble u nensle yncna. [Ipu3sHaku 1e1MmMOoCTH LENTbIX Yucen
1o Panmonansubie yncia. OObIKHOBEHHBIE U JIECTUYHBIE IPOOH, MPOLIEHTHI, OECKOHEUHBIE
' MepUOANYECKUE IpooH
13 Apudmernueckuii KopeHb HaTypaibHOH creneHu. J[leiicTBus ¢ apudMeTHUYECCKUMH
' KOPHSIMHM HaTypalbHON CTETIEHU
14 Crenenb ¢ menbiM nokaszateneM. CTeneHb C palMoHalIbHBIM Moka3arenem. CBOHCTBa
' CTENIEHU
s CuHyc, KOCHHYC U TaHI'€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
' YHCIIOBOTO apryMeHTa
1.6 | Jlorapudm uncna. JlecssTuaHbpie U HATypajabHBIC JIOTapU(DMBI
JeiicTButenpHble ynciaa. ApudMeTHUYECKHe OMepalud C JCHCTBUTEIbHBIMU YHCIAMHU.
1.7 | llpuOnuxEHHBIE BHIYUCIICHUS, MPABUJIa OKPYIJICHHS, MPUKHUIKA U OLEHKA pe3yibTaTa
BBIYHCIICHUI
1.8 | Ilpeobpa3oBanue BRIPAKECHHIA
1.9 | KommuiekcHele uncna
2 | YpaBHEHMS U HEPABEHCTBA
2.1 | Uenble u npoOHO-palliOHANBHBIE YPaBHEHUS
2.2 | UppaunoHainbHble ypaBHEHHUS
2.3 | TpuroHoMeTpUUYECKNE ypPAaBHEHUS
2.4 | IlokazartenbHble U Jorapu(pMUUECKUE YPABHEHUS
2.5 | Uensle u npoOHO-palMOHAIBHBIE HEPABEHCTBA
2.6 | UppauuoHanbHbie HEPABEHCTBA
2.7 | llokazarenbHble U JIorapupMUIECKne HEpaBEHCTBA
2.8 | Tpuronomerpuyeckue HepaBEeHCTBA
2.9 | CucreMsl U COBOKYITHOCTH YPABHEHUM U HEPABEHCTB
2.10 | YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11

Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeIeTuTeNb MAaTPHIIbI




3 @OyHKIMK U TpaduKu
11 @OynHkims, cnocodbl 3amanus  (yskuuu. I'padpuk ¢yHkumu. B3aummuo oOpatHbIe
' ¢bynkuun. YétHple u Heu€THble pyHkumU. [leprnoauueckue GyHkunuu
Ob6nacTh ompeneNeHuss U MHOXKECTBO 3HaueHud ¢ynkumu. Hymu @ynkumn.
32 [TpomexyTkH 3HAKOMOCTOSHCTBA. [IpoMexyTKH MOHOTOHHOCTH (pyHKIIMH. MaKCUMyMbl
' u MuHuUMyMbl ¢GyHKUuH. HauOonbliee W HauMeHblllee 3HaYeHHE (QYHKIUM Ha
IIPOMEXKYTKE
13 CrenenHas (yHKIMS ¢ HaTYpaJbHBIM U IIeJbIM Ioka3aTeneM. EE€ cBoiicTBa u rpaduxk.
' CoiicTBa 1 rpaduK KOpHS 1-0¥ CTETICHH
3.4 | Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpadUKU
3.5 | [lokxa3arenbHas u porapudmuyeckas GyHKIUH, UX CBOWCTBA U TpaduKu
36 Touku paspeiBa. AcuMmntoTsl rpadukoB GyHKui. CBoilcTBa QPyHKIMNA, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 | llocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs TOCIIEI0BATEIbHOCTEH
3.8 | Apudmernueckas u reomerpudeckas nporpeccun. opmysa cI0KHBIX TPOIIEHTOB
4 | Hayana maremMaTn4ecKoro aHaiausa
4.1 | IlpousBoanas ¢pyHkimu. [Ipon3BogHbIE 3JI€MEHTAPHBIX (PYHKITHI
[IpumeHeHrne TPOWM3BOAHON K UCCIENOBaHHIO (YHKIWH Ha MOHOTOHHOCTH H
4.2 | skctpemyMbl. Haxoxnenue HauOOJbIIEro M HAaMMEHBUIETO 3HAYE€HUS (QYHKLUUU Ha
OTpe3Ke
4.3 | IlepBooOpa3nas. Unrerpan
5 MHoOkecTBa U JIOTHKA
5.1 | MHoOXxecTBO, oriepaiiuy HajJ MHOKecTBamu. J{narpammer Ditnepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 | OnucarenpHas CTATUCTUKA
6.2 | BepositHOCTB
6.3 | KomObunaropuka
7 | I'eomerpus
7.1 | @urypsl Ha JIOCKOCTH
7.2 | IIpsimble ¥ TJIOCKOCTH B IPOCTPAHCTBE




7.3

MHoOrorpaHHuKu

7.4

Tena u MOBEpXHOCTH BpalleHUSI

7.5

KOOp,Z[I/IHaTbI H BCKTOPLI




