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MOSICHUTEJIbHAS 3AIIMCKA

PaGouvast mporpamma y4ueOHOTO Kypca «Anrebpa U Hadajla MaTeMaTHIECKOTO
aHanu3a» 0azoBoro ypoBHs mis obydarormuxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe DeepanbHOTO rOCYAapCTBEHHOTO 00pa30BaTeIHLHOIO CTaHAApTa CPETHETO
obmero oOpa3oBaHHs, C yYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMIA,
IPEIbSIBISEMBIX K MAaTeMaTUYeCKOMY OOpa30BaHHIO, U TPATUIUIl POCCHICKOTO
oOpa3zoBanus. Peanmzanms mporpamMmbpl OOecCIEYMBAET OBIAJACHUE KITFOUEBBIMU
KOMITCTCHIIMSIMH, COCTABJISIFOIIMMH OCHOBY JIJISi CAMOPA3BUTHS U HEMPEPHIBHOTO
00pa3oBaHusl, MEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M IMO3HABATEILHOTO
Pa3BUTHUA JTUYHOCTH OOYJAFOIIUXCSI.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MaTeMaTH4YE€CKOrO aHANIMU3a» SBJSETCS OJAHUM U3
HauOosee 3HAUYMMBIX B MpPOTpaMMe CTapuiel IMIKOJbl, MOCKOJBKY, C OJTHOU
CTOpPOHBI, OH oO0ecreynBaeT HHCTPYMEHTAJIbHYI0 0a3y s M3y4YeHHsS BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYTol CTOPOHBI, (GOPMHUPYET JIOTUYECKOE U
abCTpakTHOE MBINIJICHUE YydYalluXcsi Ha YPOBHE, HEOOXOAMMOM MJii OCBOEHUS
KypcoB HH(OPMATHUKH, OOIIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca YydYalluecs OBJIAJCBAIOT YHHBEPCAIbHBIM SI3BIKOM COBpPEMEHHOM
HayKH, KOTopasi GopMyJIHpPYyeT CBOU AOCTHKEHHS B MaTeMaTUYeCKOi Gopme.

Kypc anrebpsl 1 Hauan MaTeMaTH4eCKOTO aHAJIN3a 3aKJIabIBA€T OCHOBY JIS
YCHEIIHOTO OBJIAJEHUS 3aKOHAaMH (U3UKH, XHUMHUH, OHOJOTUH, NOHUMAHUS
OCHOBHBIX TEHJICHIUH 5SKOHOMHKM M OOIIECTBEHHOW JKM3HH, IO3BOJISIET
OpPUEHTHPOBATHCSI B COBPEMEHHBIX HU(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEpEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW JKM3HU. B Toke BpeMsi oBnajeHue
aOCTpakTHBIMU M JIOTHYECKH CTPOTMMH MaTEMaTHUYECKHUMU KOHCTPYKIHUSMHU
pa3BUBAaeT YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaThH HCTUHHOCTD
YTBEPKACHUSI, UCIIOJIb30BAaTh 0000IIEHNE U KOHKPETH3aIUI0, abCTparupoBaHue u
aHaJIOTHI0, GOPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIICHHE. B X0/1e n3yueHus
anreOpbl M Hayal MaTeMaTHYeCKOro aHalW3a B CTapIledl MIKoJie ydaluecs
MOJy4yaloT HOBBIA OMBIT PEUICHUs MNPUKIAJAHBIX 3a/1ad, CaMOCTOATEIHHOIO
MOCTPOCHUS MAaTEMaTHMUECKUX MOJENIeld peajbHbIX CUTYallMil U WHTEepIpeTaluu
MOJMyYEHHBIX  PEIIeHWH, 3HAKOMATCA C  TNpUMEpaMHd  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTE B TpPHpPOJAE, HAyKe U B HCKYCCTBE, C BBLIAIOIIMMHUCS
MaTEeMaTHYECKUMU OTKPBITHUSIMU B UX aBTOPaMH.

Kypc obnagaer 3HAUMTENbHBIM BOCIUTATENbHBIM TOTEHIMATIOM, KOTOPBIN
peanu3yeTcsi Kak 4epe3 y4eOHbI maTepuan, CoCOOCTBYIOMIMNA (POPMHUPOBAHUIO
HAYYHOTO MHUPOBO33PEHHUS, TaK M uepe3 crneuupuky y4deOHOH esTeNbHOCTH,



TpeOytorieit CaMOCTOSITENIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIIEHTPAllMM BHUMAHHUs U OTBETCTBEHHOCTH 34 ITOJyYECHHBIA PE3YJIbTAT.

B ocHoBe Mmeronuku oOy4yeHMs anreOpe W HayajgaM MaTeMaTH4ecKOro
aHaJIK3a JISKUT JAEATEIbHOCTHBINA TPUHIIUI O0yUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hauajla MaTeMaTHYeCKOTO aHAJIN3a» BKIIOYAET
CIEAYIOUIME COAEPKATEINbHO-METOANYECKNE JIMHUM: «Yuciia M BBIYHCICHUS,
«Dyuknun  u - rpadukm», «YpaBHeHHMsT U HepaBeHCTBa», «Hauwama
MaTeMaTH4YeCKOro aHanusza», «MHoOXkecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEP/KATEIBHO-METOIMYECKUE JIMHUHA H3Yy4alOTCs Ha NPOTSHKEHUU JBYX JIET
o0y4eHHsi B CTaplied IIKOje, €CTECTBEHHO JOMOJHSAS APYr Apyra U MOCTEINEHHO
HAChIAsCh HOBBIMM TE€MaMHU W pasfgenaMu. JlaHHBIA Kypc  SABISIETCSA
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIuHsEeT B cebe cojepKaHue HEeCKOJIbKUX
MaTEMaTUYECKUX JUCHUIUIMH: anredpa, TPUrOHOMETPHS, MaTEMaTUYECKUN aHaIu3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak yvamuecs OBJaaeBaloT Bc€ Ooiiee
MIMPOKUM MATEMAaTUYECKUM alIapaToM, Y HUX MOCJIEeI0BaTEIbHO (POPMUpPYETCS U
COBEpLICHCTBYETCSI YMEHUE CTPOMTH MAaTEMAaTUYECKYI0 MOJENIb PpPEATbHOU
CUTyalluu, MPUMEHITh 3HaHUA, MOJy4YeHHbIE B Kypce «AnreOpa W Hayana
MaTEMaTUYECKOr0 aHaJIu3ay, JJI1 PELIEHUsI CAaMOCTOSATEIbHO C(HOPMYIUPOBAHHOU
MaTeMaTUYECKOW 3a7]a4M, a 3aT€M UHTEPIPETUPOBATH NOJYYEHHBIN PE3YJIbTAT.

CopepxarenbHO-MeTOANYECKas JIMHUA «YUucna ¥ BBIYMCICHHS 3aBEpIIACT
¢bopMUpOBaHNE HABBIKOB MCMOJIB30BAaHUS AEMCTBUTEIbHBIX YHCE, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mikoJjie. B crapuield mikojie oco00oe BHUMaHHE YeseTcs
(GOpMHUPOBAHUIO TMPOYHBIX BBIYUCIUTENIBHBIX HAaBBIKOB, BKJIIOYAIOUIUX B ce0s
UCIIOJIb30BAHUE PA3JIMYHBIX (OpM 3alUCHU JIEUCTBUTENBHOIO YHCIA, YMEHHE
pPAllOHAJIBHO BBINOJHATh JEUCTBUS C HHUMM, JelaTh NPUKUIKY, OLICHUBATH
pe3ynbraT. OOyuyaromuecs: MNOMY4YaloT HAaBBIKM MPUOMIKEHHBIX BBIYMCICHUHM,
BBITIOJTHEHUS JICMCTBUM C 4YHCIaMH, 3allMCaHHBIMM B CTaHJApTHOU (Qopwme,
MCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIIOBBIX BBIPAKECHUIA.

JIuHns «YpaBHEHHs M HEPABEHCTBA» PEAIM3YETCS HA NPOTSHKEHUH BCETO
oOydeHuss B CTapuiel MIKoye, MOCKOJbKY B KaXIOM paszfelie NporpaMMbl
IPEIyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3aaad. OOydarommuecs OBIIAJEBAIOT
pa3IMYHBIMM METOJAMU PELICHUS LEJbIX, PALUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMUUYECKUX U  TPUTOHOMETPUUECKUX  YPABHEHHUI,
HEPABEHCTB U UX cucteM. [losrydeHHble yMEeHNs UCTIOJIb3YIOTCS IIPU UCCIIEA0BAHUN
(GYHKIMI ¢ MOMOUIBIO MPOU3BOJHOM, PEIICHUH NMPUKIAJAHBIX 3334 W 3a/Jay Ha
HaxXOXXJE€HUE HauOONBIIUX M HAUMEHbIIMX 3HauyeHUW QyHkuuu. [laHHas
colepxaTesibHas JIMHUS BKJIIOYaeT B ce0s Takke (OpMHUpPOBAHHME YMEHUU
BBINIOJIHATh pacyéThl Mo ¢GopmyaaM, NpeoOpa3oBaHUs LEJbIX, PALMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, & TaKXKe BBIPAXKEHUU,



COJIepKalX CTerneHn u Jjorapudmel. brarogaps u3yudeHuio anreOpandecKkoro
MaTepuana NPOUCXOJMUT  JaJbHEWIlee  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPaKkTHOTO MBILIUICHUS YdYaliuxcs, (OPMHUPYIOTCS HAaBBIKM JETyKTUBHBIX
paccykaeHuid, pabOTbl C  CUMBOJIBHBIMM  (OpMaMu,  IPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJIE€ PAaBEHCTB M HEPABEHCTB. Ajredpa
npepiaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBHI JJI PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33]a4, HAIJAIHO JEMOHCTPUPYET CBOU BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxarenpHo-MeToAMYecKass JMHUS «DyHKIUM U TpaduKW» TECHO
NIEPEIUIETACTCS C IPYTUMH JINHUAMU Kypca, TIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATEIBHOCTb U3Yy4YEeHUs Martepuana. N3yuenune CTENIEHHOI,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIUIA, UX CBOWCTB
U rpaduKoOB, UCIOIb30BAaHUE (PYHKLIMU NI PEIICHUs 3a7ad U3 JPYruX y4eOHBIX
IIPEIMETOB U PEANBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK W C pEHIeHHEeM ypaBHEHUN U HepaBeHCTB. [lpu 3TOM Oo0iblIOE BHUMaHHE
yaensiercs: (OopMHpPOBAHUIO YMEHUSI BbIpakaTh (OpMyJiaMU 3aBUCUMOCTU MEXTY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENOBaTh IMOJIy4YCHHbIE (PYHKIHMH, CTPOUTHh UX
rpaduku. MaTtepuan 3Tol cojiep>KaTesIbHOW JTMHUU HalleJICH Ha pa3BUTHE YMEHUN
U HAaBBIKOB, IIO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
paznu4HOil dopMe: aHATUTHIECKOM, rpaduueckoil U cioBecHOW. Ero m3ydenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
00001IEHNIO U KOHKPETU3AIIMH, UCTI0JIb30BAaHUIO aHAJIOTHiA.

CopnepxarenpHas nuHuA «Hadana MareMaTndeckoro aHaiau3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTU4ECKUX, TaK W MPUKIAIHBIX 3a4ad,
JOCTYIHBIX 00YYalOMIMMCsI, Y KOTOPBIX MOSBISIETCS BO3MOXHOCTh UCCIIEI0BATh U
cTpouTh rpadukd (YyHKUMH, ONpEeNeNsTh HX HauOOJbIINE W HAUMEHBIINE
3HAUEHUS, BBIYUCIATH IUIomaad (Uryp 1 oObEMBI TeJl, HAXOIUTh CKOPOCTH H
YCKOpPEHMsS IIpoleccoB. JlaHHas colep:KarelbHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH ITOCTPOEHUS MaTeMaTH4YECKUX MOJENIEd peajbHbIX CHUTyaluu,
HAXOXKJEHUSI HAaWy4dllero PEHIeHWs B MPUKIAIHBIX, B TOM YHCIIE COLHUAIbHO-
PKOHOMHUYECKHUX, 33/Ja4ax. 3HAKOMCTBO C OCHOBAaMM MaTE€MaTUYECKOI'O aHaIu3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (HOPMATBHO-JIOTUYECKOTO U KPEATUBHOIO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEeXHHKe M HcKkyccTtBe. OOyuwaroniyecss Y3HAIOT O
BBIAAIOLIMXCSI pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKHU, U UX aBTOpax.

CopeprkarenpbHO-MeTOANMYECKas JTUHUSA «MHOXECTBA U JIOTUKa» B OCHOBHOM
IIOCBALIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€OpETHKO-MHOKECTBEHHBIC
IIPEICTABIICHUS IPOHU3BIBAIOT BECh KYpPC IIKOJBHON MAaTEMAaTHKW W MPEIJIararoT



HanOoJiee YHUBEPCAIbHBIN S3BIK, OOBEAUHSIONINNA BCE pa3/Ielibl MAaTEMaTHKA U €€
MIPWIOKEHUHN, OHH CBSI3BIBAIOT PAa3HBIE MATEMAaTHYECKUE TUCIUILIMHBI B €IUHOE
nenoe. [loaToMy BakHO JaTh BO3MOXKHOCTH IIKOJIBHHKY IMOHUMATh TEOPETHUKO-
MHO>KECTBEHHBI S3bIK COBPEMEHHOW MaTeMAaTHKH W HCIIOJIb30BaTh €ro JJis
BBIPQXCHHS CBOUX MBICIICH.

B xypce «Anrebpa um Hayajma MaTeMaTHYECKOTO aHAIHM3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBBI MATEMaTUYECKOTO MOJCIUPOBAHUS, KOTOPHIE IPU3BAHBI
c(hopMHPOBaTh HABBIKH MOCTPOSHUS MOJICICH peabHBIX CUTYaIUi, NCCIICIOBAHUS
ITHX MOJEJIe C TOMOIIBIO ammapaTta aiareOpbl U MaTeMaTHUYeCKOTO aHajiu3a u
UHTEPIIPETANN TIOJTYYEHHBIX pe3yJbTaToB. Takue 3aJaHusi BIUICTECHBI B KaXKIbIi
U3 pa3/iesIoB MPOTPaMMBI, IOCKOJBKY BECh MaTEpHAl Kypca MTUPOKO UCTIOIb3YETCS
JUTSL peIlIeHUs IPUKIATHBIX 3a1a4. [Ipu pereHun peaibHbIX MPaKTHIECKUX 3a7ad
ydaliecs: pa3BUBAIOT HAOIIOAATENFHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, MCIOJB30BaTh AaHAJIOTHI0, 0000IIaTh M KOHKPETU3UPOBATH
npobnemy. [lesreabHOCT MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/1ad OPraHU3yeTCs B MPOIECCe M3YYECHHsI BCEX TeM Kypca «Anredpa W Hadasia
MaTEMaTUYECKOTO aHATN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM muiaHe Ha M3ydYeHHE Kypca aireOpbl M Hadajl MaTeMaTH4YeCKOIo
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 4aca B Henento B 10 kiacce u 3 yaca B
Henemo B 11 kmacce, Bcero 3a Ba roga ooyuenus — 170 gacos.



COIAEPKAHHUE YYEBHOTI' O KYPCA
10 KJTACC

Yucnaa v BIYMCICHUSA

Pannonansupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OECKOHEUHbIE  MepuoAuveckue aApodu. ApudpMeruyeckue  omnepauud ¢
palMoOHANIbHBIMU YHUCIIAMU, TPEe0Opa30BaHMs YUCIOBBIX BhIpakeHuil. [Ipumenenue
Ipobeil 1 MPOLEHTOB ISl PEIIeHUs MPUKIAAHBIX 33/7a4 U3 PA3IMYHBIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JelictBuTenpHble 4ucia. PalMoOHaNbHBIE W UPpPALMOHANBHBIE YHCIIA.
Apudmernueckue omnepanudd ¢ JeUCTBUTENbHBIMU yuciaamu. [IpubGnmxéHHbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHUS, IIPUKUJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHHM.

Cremmenp ¢ membiM  mokazateneM. CranmaptHas (Qopma  3ammcu
JNEUCTBUTENTHLHOTO uucna. Mcmonp3oBaHme moaxojsmied (GOpMbl  3alucu
JNEUCTBUTEIBHBIX YHUCEN MJI PEIICHUS NPaKTHUYECKUX 3aad W IPEACTaBICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb  HaTypaldbHOM  cremeHd.  JledcTBus ¢
apu(pMeTHYECKUMU KOPHSAMHU HATYpaJlbHOMN CTETEHHU.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOIO apryMeHTa. APKCHUHYC, apKKOCUHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE IPEOOPa30BaHUSI.

[IpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPHUYECKUE (HOPMYJIBI.

VYpaBHeHue, KOpeHb YypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
Metoa uHTEpBaNOB.

Pemenue nenpix 1 [poOHO-PaLMOHANBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenue nppanmoHalIbHbBIX YPAaBHEHUM U HEPABEHCTB.

Pemienue TpuroHOMETpUYECKUX YpaBHEHUM.

[IpuMeHeHNE ypaBHEHUI U HEPABEHCTB K PEUICHUIO MAaTEMAaTHYECKHUX 3a7ad
W 3371a4 U3 Pa3IMYHBIX 00JacTel HAYKH U PeasIbHOM KU3HU.

DYyHKIUHN U TPAPUKH

OyHkums, crnocodbl 3amanus ¢GyHkouu. ['paduk  ¢dyskiuu. Bzanmuo
oOpaTHbIe PYHKIIUH.

OO6nactb ompeneneHuss 1 MHOXKECTBO 3HaueHud (yukumu. Hynu QyHkimm.
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIC (DYHKLIUU.

CrenenHast pyHKIMS C HaTypaJdbHBIM M LENbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoWCcTBa U TpaduK KOPHS 71-OH CTEIICHH.



TpuronoMerpudeckasi OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Havasa maTeMaTH4eCKOr0 aHAJIU3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJIEA0BATEIBHOCTEN.
MOHOTOHHBIE TIOCJIEIOBATENBHOCTH.

ApudmeTrnueckast 1 reOMeTpHUecKas mporpeccuu. beckoHeuHo yObIBaromias
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO YyOBIBAIOIIEH TeOMETPUYECKON
nporpeccur. dopMyna CIOXKHBIX HPOLEHTOB. Vcronb30BaHME NpoOrpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MPUKIAJIHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHokecTBO, omnepanuu HajJ MHOXecTBamu. [uarpammbl Ditnepa—BenHa.
[IpuMeHeHEe TEOPETUKO-MHOXKECTBEHHOIO amnmnapara JJisi OINKCAHUs PEaJbHbIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX yYeOHbIX MPEAMETOB.

Ornpenenenue, Teopema, CIeICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yucsia ¥ BIYMCICHUS

HarypanpHble u nensie uncina. [IpusHaku 1eIMMOCTH LENBIX YUCEN.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresneM. CBOMCTBA CTEIECHH.

Jlorapugm uucna. JlecaTuuHble U HaTypajbHbIE JOrapu(MBbI.

YpaBHeHUs U HEPABEHCTBA

[Tpeobpa3zoBanue BbIpaX)EHHM, CONEPIKALIUX JOTapru(MBI.

[IpeoOpa3oBanre BBIpAXKEHUN, COAEPKAIIMUX CTENEHH C PaAlUOHAIBLHBIM
IIOKa3aTeJIEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPAaBHEHHS M HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMmbl TUHEHHBIX ypaBHEHUU. PellleHne NpUKIaJIHbIX 337a4 C NOMOILBIO
CHUCTEMBbI JIMHEHHBIX YPABHECHUM.

CucreMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad U 3a/ad U3 Pa3IuYHbIX OOJacTed HayKu M peajbHOU
KU3HU.

DYyHKUMH U TPaPUKH

®Oynkuusa. [lepuoguueckne  QyHkuuu. I[IpoMexyTKM  MOHOTOHHOCTH
¢yskun. MakcumyMbl 1 MUHUMYyMbI ¢GyHKiuu. HauOosnbliee 1 HauMmeHblliee
3HaYeHUE (PYHKIIMH HA IPOMEXKYTKE.

TpuronomeTrpruyeckue QyHKIUHN, UX CBOWCTBA U TPapUKH.

IToxazarenbHast U gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaUKH.



Hcnonp3oBanue rpadukoB (PYHKIMA A7 pEelICHUs] YPaBHEHUN W JTMHEHHBIX
CHCTEM.

Hcnons3oBanue rpadukoB (yHKUMNA i1 HCCIENOBAHUS TPOIECCOB U
3aBUCUMOCTEHN, KOTOPBIE€ BO3HHUKAIOT MPU PEIICHUH 3a/ady U3 APYruX y4eOHbIX
MIPEAMETOB U PEATIbHOMN KU3HMU.

Hayana MaTeMaTH4eCKOro aHajIm3a

HenpepriBable ¢pyHKIIMU. MeTon HHTEPBATIOB /7Sl PEUICHHS] HEPABEHCTB.

[IpousBonnass  ¢yHkuuu. [eomerpudyeckuii u  (QU3NUECKUNA  CMBICTT
MIPOU3BOIHOM.

[IpousBoaHbie  3JeMEHTApHBIX  QYHKUUHA.  DOpMyNbl  HAXOXKIACHUS
IPOU3BOJHON CyMMBI, MPOU3BEAEHUS U YACTHOTO (DYHKIIMH.

[TpumeHeHre MPOU3BOJHON K MCCIIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMbl. Haxoxaenue HanOobIIero 1 HAaMMEHbIIEro 3HauYeHus (QYHKIMKU Ha
OTpE3KE.

[IpumMeHeHne NPOU3BOAHOM U HAXOXKACHUS HAWIIY4dIlIer0 pPELICHUs B
NPUKIAIHBIX 3aJa4yax, [ ONPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOIO
dbopmyoit uiu rpadpuKoMm.

[TepBoo6pa3zHas. Tabnuia neprooOpa3HbBIX.

WNHuterpan, ero reoMerpuyeckuii W Qusnueckuid cMbIcia. Beruuciienue
uHTerpana no popmyne Herorona—JleitOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘IC6HOFO npeamMeTa «Marematuka» JOJIDKHO oOecrneynBaTh
AOCTHXXCHHC HAa YPOBHE CPCAHETO O6HICFO O6paBOBaHI/I}I ciaeayromux JNIYHOCTHEIX,
MCTAIPCAMCTHBIX U IIPCAMCTHBIX 06p330BaTeJ'II>HI)IX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJ/IBTATDBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro TmpeaMmeTa
«Maremartukay XapakTepu3yrTCs:

['paxxganckoe BOCIUTaHUE:

c(OpPMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YYAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO YJieHa POCCHIMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIeAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSAMHU 1 Ha3HAYECHUEM.

[TaTpuoTHyeckoe BOCIHUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPaXKIaHCKON UACHTUYHOCTH, YBOXKCHUS K
MPOLIJIOMY U HACTOALIEMY POCCUMCKON MaTEMAaTUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTH)KEHHMH B APYIHX HayKax, TEXHOJOTHUSX, chepax
YKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTE! poccHiicKOTO HapoJa;
c(OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHYECKOTO IOBEJCHUS,
CBSI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM JOCTHXKCHUN HAyKU U JESTEIbHOCTHIO
y4€HOIr0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIETO.

DCTeTUYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHUEM K MHUPY, BKIIOYAsl 3CTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, pELIEHNH, paccyXICHUN;
BOCIPUUMYHMBOCTBIO K MATEMAaTUYECKUM acCIeKTaM Pa3IUYHbIX BUJOB HCKYCCTBA.

®duznyeckoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTEMaTUYECKWE 3HAHUSA B
WHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryssipHast buznueckas aKTUBHOCTB); duznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CHIOPTHUBHO-03/I0POBUTEIBHOM
JesITeTbHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W e€ TMPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud W pealu30BbIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTeMaTHYeCKOMY OOpa30BaHHUIO U
caM0OOpa30BaHUIO Ha TPOTSHKEHWH BCEW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLMATBHO-DKOHOMUYECKUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpempl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  MPOoOJeMm;
OpPUEHTAIlMEd HAa NMPUMEHEHHE MATEMAaTUYECKHWX 3HAHWU JUISI PEIICHUs 3a]1ad B
00JIaCTH  OKpY’KalIlell cpeapl, IUIAaHUPOBAHUSI TOCTYNKOB U OICHKH HX
BO3MO>KHBIX MOCJIEACTBUN 11 OKPYKAIOIIEH CPEIBI.

[{eHHOCTH HAYYHOTO MO3HAHMUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOIIECTBEHHON MPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeIoBEeYeCKOM MJesATEeNbHOCTH, JTaroB €&
pa3BUTUA M 3HAYMMOCTH JJIsi PA3BUTUA I[MBWIM3ALMU;, OBJIAJICHUEM SI3BIKOM
MAaTEMATHKH W MaTE€MaTUYECKOM KyJIbTypOM KakK CpPEICTBOM IO3HAHUA MHUPA;
TOTOBHOCTBIO OCYILIECTBIATh IPOEKTHYIO M MCCIEI0BATEIBCKYIO JIESITEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHMSI MPOTPAMMbl Y4E€OHOrO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oelcmseusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTNBUIMU.

1)  Vuusepcanvuvie  no3maeamenwvmvle  Oeticmsus,  obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00yUaowuxcs (o0ceoeHue
Memooo8  NO3HAHUSL — OKpYXHCAlowWe20  Mupa,  NpuMeHeHue  J102U4eCcKUX,
UCCe008amMeNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayuet).

ba3oBeie ornueckue NenuCTBuUs:

e BBIBIISITh U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TMOHATHUNA, OTHOIICHUW MEXIY MOHITHAMU; (HOPMYIUPOBAThH
OTIpeNie]ICHUs]  TMOHATUN, YCTaHABIHMBATh CYIIECTBEHHBI  MPU3HAK
KJIacCU(UKALMU, OCHOBAHUA MJii OOOOIIEHHS W CpaBHEHUS, KpUTEPUU
IPOBOJIMMOTI0 aHAJIN3A;



BOCIIPUHUMATh, (OPMYJIUpPOBaTH W  TPEOOPa30BBIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCJIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;
npemsiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAIOTUH;
IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYeCKUX
YTBEPKJICHUH (TPSMBIE U OT MPOTHBHOTO), BBICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJbL;

BBIOMpaTh CIOCOO pelieHuss y4eOHOM 3ajnaud (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOUpATh HawboIee MOAXOAANIMN ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrnie HCCICAOBATCIbCKHUC I[CI\/'ICTBI/IHZ

UCIIOJIb30BaTh BOTMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(GbopMyIMpOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOdIEMYy,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJINUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIH OKCIIEPUMEHT,
UCCIICIOBAaHHE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTrO
oObeKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXITY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOSITENTbHO (hOPMYITUPOBATH 0OOOIICHNS W BBIBOJBI TIO pe3yiIbTaTaM
POBEAEHHOTO HAOIOICHHUS, UCCIEIOBAHM, OICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATH
MIPEANOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nuadopmanueii:

BBISIBIIATH J1ePUIMTHI UHPOPMALIUU, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pELICHUS 3a]1auu;

BBEIOMpAaTh  WHGOpPMAIMIO W3  HCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYpPUPOBaTh HHPOPMALINIO, MPEJCTABIATh €€ B Pa3IM4HbIX (OopMax,
WUTIOCTPUPOBATH Tpaprueck;



2)

OLICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIILHO
c(hOpMyIUPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvnuvie  KOMMYHUKaAmMu@Hvle  Oelicmeus,  0Oecneuusaom

CcHOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 0OVUAIOUUXCSL.
OO01ienue:

BOCIpUHUMATh U (OPMYyIHUPOBATh CYXXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENISIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX U NHUCBMEHHBIX TEKCTaX, JaBaThb MOSCHEHHS IO
XO/y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH Pe3yibTaT;

B X0/1€ 00CY>KJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh HJI€U, HAIICJICHHbBIE Ha TIOMCK
pEIlIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXMBaTh Pa3Iu4Me U CXOJCTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme HopMyTUpoBaTh pa3HOIIIACHS, CBOM BO3PAKEHHUS;
OpEICTaBIsATh  pEe3ydbTaThl  pEeHIeHHs  3aJayd,  JKCIEPUMEHTa,
UCCIIEIOBaHMsI,  TMPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C yU4ETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEN ay TMTOPUH.

CoTpyIHUYECTBO:

3)

NMOHMMAaTh W WCIOJBh30BaTh  MPEUMYIECTBA  KOMAHIHOHM U
WHUBUyUJTBHON pabOThI pH pENICHUHN YUYeOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHOUM JEATEIHbHOCTH, IUTAHUPOBATh OPTraHU3alUI0 COBMECTHOMN
paboThI, pacnpeensaTh BUALI padoT, JOrOBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYyk1eHHS, 0OOMEH MHEHUM,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHUBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YUYACTHHUKAMH B3aUMO/ICHCTBUSI.

Yuueepcanvuvie  pecynamuenvie  Oeticmeus, obecneuusarom

Gopmuposarnue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranuzanus:

COCTaBJIATH IJIaH, AJITOPUTM PCHICHHUA 3aaa4u, BBI6I/IpaTB CII0c00 peuiCHus C

y4€TOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHU ¢ y4ETOM HOBOW MH(OPMALIUH.
CaMOKOHTpOJIb:

BJIAJ€Th HAaBBIKAMU TO3HABAaTEIbHOU pediekcur Kak OCO3HaHUS
COBEPILAEMbIX JIEUCTBUIM U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB;
BJIAJE€Th CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTpOJISI mpolecca |
pe3yJibTara peleHusl MaTEMaTUUECKOM 3a/1auu;



e TNPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh IPH PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSATEILCTB, JAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYAHOCTEH;

e OICHUMBATh COOTBETCTBHE pE3yJbTaTa WEIH U YCJIOBHUSIM, OOBICHATH
IIPUYMHBl TOCTHKEHUSI WM HEIOCTHXKEHUS PE3yJIbTAaTOB JACATEIIBHOCTH,
HAXOJIUTh OIMHMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOTO Kypca «Anredpa v Hadajga MaTEMAaTHYECKOTO aHAIH3a)
Ha YPOBHE CpPEIHEro o0Iero oOpa3oBaHUs JOKHO OOECIEYUBATH JOCTHUKEHUE
CIEAYIOITUX MPEAMETHBIX 00pPa30BaTEIIbHBIX PE3YJIbTATOB:

10 KJTIACC

Yuciia ¥ BIYMCICHUS

OnepupoBaTth MOHATHUSIMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JECSTUYHAs APOOb, TPOLEHTHI.

BoinmonHATe  apudmeTHueckue — Omepaludd € PALUOHAIBHBIMM U
JNEUCTBUTEIbHBIMU YUCIIAMH.

BrInonaHsaTe MpUOJIMKEHHBIE BBIYMCIICHUS, UCIOJbB3Ys MPaBUIa OKPYIJICHUS,
JeNaTh MIPUKUAKY U OLICHKY PE3YJIbTaTa BIYMCICHUMN.

OnepupoBaTh NMOHATUSAMHU: CTEIEHb C LEJNBIM IIOKa3aTesleM; CTaHJapTHAs
dopMa 3amMcu JEHCTBUTENIBHOIO 4YHCIA, KOPEHb HATypaJbHOW CTEIEHU;
UCIOJIb30BATh MOAXOIAILYI0 (POPMY 3aMUCH JEHCTBUTEIIBHBIX YUCEN IJIS1 PEIICHUs
IIPAKTUYECKUX 3a/1a4 U NIPEICTABICHUS JAHHBIX.

OnepupoBarh NMOHATUAMU: CUHYC, KOCUHYC M TaHT€HC IIPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BAaTh 3aIIKCh IPOU3BOJIBHOIO YIJIa Yepe3 00paTHbIE TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHeHMs U HEpaBeHCTBA

OnepupoBaTh NOHATHSAMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YPaBHEHHUE;

BrinonHsaTe npeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUI M pellaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BrinonHaTe npeoOpa3oBaHUs LIENbIX, PALMOHAIBHBIX W HPPALMOHAJIBHBIX
BBIDOKEHMM W pellaTb  OCHOBHBIE  THUIIBI  [EJBIX, PAlUOHAIBHBIX U
VPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IprMeHATh YypaBHEHUS U HEPABEHCTBA ISl PELICHUS MAaTEMATUYECKUX 3a1a4
W 3a71a4 U3 Pa3IMYHBIX 00JacTell HAyKH U PeasIbHOM KU3HU.



MopenupoBaTh pealbHbIC CHUTyalldd Ha S3bIKE anreOphl, COCTaBISAThH
BBIDAKCHUSA, YPABHEHHUs, HEPABEHCTBA MO YCIOBUIO 3aJa4d, HCCIEAOBATH
MIOCTPOEHHBIE MOJIEIH C UCIIOIH30BAHUEM aIlliapaTta anreopshl.

DyHKUMH U TPaPUKHU

OnepupoBaTh MOHATUAMU: (PYHKIHMSA, CIIOCOOBI 3a7aHus (PyHKIMH, 001acTh
ONpEAeNeHUs] U MHOXECTBO 3HaueHH (yHKuMH, rpaduk (QYHKIHHU, B3aUMHO
oOpaTHble PYHKIIHH.

OnepupoBaTh TMOHATUSAMU: YETHOCTH © HEYETHOCTh (DYHKIMH, HYIH
GyHKIMU, TPOMEKYTKHU 3HAKOMOCTOSIHCTBA.

Hcnonb3oBaTh rpaduku GyHKIUN IS PEIICHUS ypaBHEHUM.

CtpouTh U 4uTaTh TPAPUKU TUHEHHONW (PYHKIIMH, KBAJPATUIHONW (PYHKIIHH,
CTENEHHOU (PYHKITUHU C TIETBIM MTOKA3aTEIEM.

Wcnonb3oBath rpaguku  QyHKIUN JUIsE  UCCIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEHN MPU pElIeHUH 3a/1ad U3 JIPYTUX y4eOHBbIX MPEIMETOB U pealbHOU
YKU3HH, BBIpAXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXKTy BETMUUMHAMH.

Hauana MaTeMaTH4eCcKOro aHajn3a

OnepupoBaTh TMOHATUSMHU: IOCJIEIOBATEILHOCTh, apudmeTndeckas W
FEOMETPUYECKAS IPOTPECCHUMN.

OnepupoBaTh TMOHATUAMHU: OECKOHEUHO YOBbIBalollasg TreoMeTpUYecKas
porpeccusi, CyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUH.

3amaBaTh MOCIEAOBATEIIBHOCTH PA3TUIHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IIOCIEI0BATEIBHOCTEN U IIPOIPECCUN ISl PELLIECHUS
peaNbHBIX 33/1a4 MPUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBatTh MOHITUSIMUA: MHOKECTBO, OMEPAIIMU HAJ] MHOKECTBAMM.

HNcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar il ONHCAHUS
peaybHBIX MPOILIECCOB U SIBICHHWM, MpU pEHIeHUH 3a7ad4 M3 APYruX Yy4eOHbIX
IPEAMETOB.

OnepupoBaTh  MOHSTUAMMU: ONpEAEIIEHHUE, Teopema, CJIEACTBHUE,
JI0OKa3aTEIbCTBO.

11 KJIACC

YucJa 1 BBIYUCIEHUS

OnepupoBaTh TMOHATUSIMHU: HaTypaJbHOE, IE€JI0€ YHUCIO; MCIOIb30BaTh
MPU3HAKU JIEJIMMOCTH LIEJIbIX YKMCEN, PA3JIOKCHUE YMCIIAa HA MPOCTbIE MHOXUTEIIH
JUISL PELLICHUS 3aa4.

OrnepupoBaTh MOHATHEM: CTEIIEHB C PAIIMOHATBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATHAMU: JOTapudPM 4YHCIIA, TECATUYHBIE U HATypalbHbIC
Jorapu(MsbI.



YpaBHeHMS U HEpaBeHCTBA

[IpumensTh cBOWCTBa CTemeHW JUid NpeoOpa3oBaHUsl  BBIPAKECHUI;
ONEpUPOBATh IOHATHAMM: ITOKA3ATEIBHOE YPABHEHHE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE THUIIbI [I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonHsaTe npeoOpa3oBaHUsl BBIPAKEHUMN, COAEpPXAIIUX JIOTapU(PMBbL;
OIEpUPOBATH MOHATUIMHU: JIOTApU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO; peIIaTh
OCHOBHBI€ THUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTs pemenus npocTeNmnxX TPUrOHOMETPHUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEIICHHE;
VCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUN Il pELICHUS IPAKTUYECKUX 3aa4.

HaxomuTpk pemeHus npoCTeUInX CUCTEM M COBOKYIHOCTEM PAallMOHAJIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MonenpoBaTb peajbHble CUTyallUM Ha S3bIKE aiareOpbl, COCTaBIATH
BBIDAKCHMSI, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBl [0 YCIOBHIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIENIH C UCTIOJIb30BAaHUEM armapaTa aareOpbl.

DyHKIUHN U TPAPUKH

OnepupoBaTh MOHATHSAMH: MEpUOAUYECKass  (QPYHKUMS, TPOMEXKYTKU
MOHOTOHHOCTH (PyHKLIHMH, TOYKM OKCTpeMyMa (YHKIMHM, HauOonbliee U
HauMEHbIlIEe 3HAUCHHUS (QYHKIUU Ha [POMEKYTKE; MHCIONb30BaTh UX I
UCCIIeIOBaHUs (PYHKIINH, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHSAMHU: TpadUKHU IMOKA3aTEIbHOU, JOrapupMUYECKON U
TPUTOHOMETPUUECKUX (DYHKLMI; N300paxaTh UX HA KOOPAWHATHOW IIOCKOCTH U
VICIIOJIB30BATh I PELICHUS YPABHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOMN IUIOCKOCTH rpaUKy JTUHENHBIX YpaBHEHUI
Y MCIIOJIb30BaTh UX JUIA PELICHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

Ucnonb3oBate rpaduku  (QyHKOME 1T  HMCCIEAOBAaHUS MPOLIECCOB U
3aBUCUMOCTEHN U3 IPYTUX Y4eOHBIX AUCLUILINH.

Hayana MmareMaTH4eCcKOro aHaJIn3a

OmneprpoBaTh MOHATUSAMU: HEMpPephIBHAS (YHKIUS; MPOU3BOAHAS (QYHKIUU;
UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3NUECKHI CMBICI POU3BOIHOM AJIsl PEIICHUs
3a/1ad.

HaxoauTs Npon3BOAHbBIE AIEMEHTAPHBIX (PYHKIMM, BBIYUCIIATH IPOU3BOHBIE
CYMMBI, IPOU3BEICHUS], YACTHOTO (DYHKIIUH.

Hcnonp30BaTh MPOM3BOIHYIO AJISl UCCIEN0BAHUS (PYHKIIMH HA MOHOTOHHOCTD
U DKCTPEMYMBbI, IPUMEHATH PE3yJIbTaThl UCCIECTOBAHMS K IIOCTPOEHUIO Tpa(hUKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKACHMS HAWIy4lIero pPELICHHS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.

OnepupoBaTh MOHATUSIMU: [E€PBOOOpa3Hass M MHTErpaj; IOHMMATH
reOMEeTPUUECKUN U GU3NYECKUIN CMBICT UHTErpasa.



Haxonute mepBooOpa3Hble 3JEMEHTAPHBIX (DYHKIM;, BBIYHCISATH HHTETPAI
no popmyne Horotona—Jleibuua.

Pemate mpukiagHple 3aJa4d, B TOM YHCIE COIMAIBLHO-DKOHOMHYECKOTO U
(u3rUeCcKOro Xapakrepa, CpeCTBAMH MATEMaTHYECKOTO aHAITU3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudposrie)
Kontpoabusbie IlpakTHueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
MHokecTBa pallMOHAIBHBIX U
1 €HMCTBUTEIbHBIX YKcel. PaninoHanbHbIe 14 1 bubmorexa [TOK
A -ran https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
) Oynkuuu u rpapuku. CTeneHb ¢ 1eIbM 6 bubnuoreka [IOK
roxkasarejieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O¥ CTETICHHU. 13 1 bubanorexa [HOK
NppannoHanbHbie YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyIibl
4 T I/III)"OI};OMGT un. TpuroHomeTpudyeckue 22 1 bubmorexa [TOK
p pHH- 1P P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTenbHOCTH ¥ TPOTPECCUM 5 bubmorexa [TOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs 3 1 Bbubnmuoreka [JOK
3HAHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 0




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3aesioB U TeM (uudposrie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Crenenb ¢ palliOHAIBHBIM IMOKAa3aTEIEM.
1 [TokazarenbHast pyHkius. [TokasarenbHble 12 1 buommorexa LHOK
YHEHIBL https://m.edsoo.ru/f11c4afd
YpaBHEHUS 1 HEPABEHCTBA
Jlorapudpmuyeckas QyHKIHS.
2 HorapniMqucm/Ie (byaBPLIIeHHﬂ u 12 bubmmorexa LHOK
p P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpuyeckue GyHKIUHA U UX
3 rpaq)HKH T I:IFOHOMGT (bpi]qeclllme 9 1 bubmorexa HOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bu6mmoreka [IOK
4 I1 T 24 1
POUSBOAHAA. LIPHMCHEHHC HPOHIBOAHOM https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
14
> HTCTPAJL | CT0 HPUMCHCHIA ? https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
6 C 5 12 1
MCTEMbL YPaBHeHuH https://m.edsoo.ru/f11c4afd
Bbu6nmuoreka [JOK
7 H 6
ATYPAILHPHIC H HEIBIE HHCTA https://m.edsoo.ru/f11c4afd
8 [ToBTOpeHue, 06001EeHNe, CUCTEMAaTH3AIUS 18 ) bu6mmoreka [IOK
3HaHUH https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB JIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka Kontpoabusbie IIpakTHueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE

padoThl padoThbI
pecypchl
MHokecTBO, oTiepaly Hajl
p Bbu6nuoreka [JOK

MHO>KeCTBaMu. J{luarpaMMbl
Ditnepa—Benna

https://m.edsoo.ru/746d5dce

PanonanbHble yuca.

) OOBIKHOBEHHBIE U JICCSITUIHBIC | bubmuorexa [JOK
JIpoOH, IPOLIEHTHI, OECKOHEUHBIC https://m.edsoo.ru/be888093
MePUOIUYECKHE TpoOH
Apudmernueckue onepanuu ¢

3 palMOHATIBHBIMU YUCIIAMH, | bubnnorexa [HOK
npeoOpa30BaHuUs YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHUI
[Ipumenenue qpoOei U IPOIIEHTOB

4 JUISL peLLIeHUs NIPUKIIAHBIX 3a/1a4 U3 1 bubnunoreka [IOK
Ppa3IMYHBIX OTpaCied 3HAHUW U https://m.edsoo.ru/44dd 1046
pEaTbHOM )KU3HU
[Ipumenenue qpoOei U IPOIIEHTOB

5 JUISL peLIEHUs NIPUKIIAHBIX 3a/1a4 U3 1 bubnunoreka [IOK
Pa3JIMYHBIX OTpaciiel 3HaHUU U https://m.edsoo.ru/d99d8c74
pEaTbHOM )KU3HU

6 JlericTBUTEIBHBIC YHCIIA. 1 bubmuorexa [JOK

PanmonansHbIe 1 UppaliOHATBHBIC

https://m.edsoo.ru/2f36a36f




qucia

Apudmernueckue onepanuu ¢

Bbu6nuoreka [JOK

bynkuun. Hymm dyHknmum.

7
JNEeUCTBUTEILHBIMU YU CIaMHU https://m.edsoo.ru/a97a12d9
[TpuGnuxEHHbBIE BEIYNCIICHUS,
8 [IpaBUJIa OKPYIJIEHUS, IPUKUIKA U bubmmnorexa LIOK
p Py » TPHKHA . https://m.edsoo.ru/cb723fbd
OIICHKA pe3yJIbTaTa BEIUUCICHUN
9 ToxxnecTBa U TOXKIECTBEHHBIE bu6mmoreka [IOK
npeoOpazoBaHus https://m.edsoo.ru/3a23ac15
10 VYpaBHEHNE, KOPEHb YPaBHEHUS bubmmorexa IOK
p » KOp M https://m.edsoo.ru/l11ac68be
11 HepaBeHcTBO, pemenne HepaBeHCTBa bubmmorexa [IOK
P P p https://m.edsoo.ru/50bdf26d
bu6mmoreka [IOK
12 M
CTON HTCpBATIOB https://m.edsoo.ru/775£5d99
Pemenne nensix u qpo6HO-
13 allMOHANIbHEIX YPAaBHEHUN U bubmmnorera LIOK
patt yp https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KoHnTtponbHas paborta 1mo Teme
"MHoKecTBa pallMOHAJIBHBIX U
. bu6mmoreka [IOK
14 JNEUCTBUTEIbHBIX YUCEIT.
https://m.edsoo.ru/1914a389
PaunonansHbie ypaBHEHHS U
HEpaBEHCTB"
DyHKIUS, CTIOCOOBI 3aJaHUs
15 bynkuun. Bzanmao oOpaTHbIe bubmorexa HOK
YHKIHH. P https://m.edsoo.ru/226eeabf
byHKIIUN
I'paduk byakauu. O01acThL
pacuk yHiL . bubmuorexa [JOK
16 OnpeAesieHUs U MHOYKECTBO 3HAUCHU N

https://m.edsoo.ru/763e75¢ee




[TpoMexyTKH 3HAKOOCTOSIHCTBA

17 Yérabie 1 HEUETHBIC (DYHKITUN bubmmorexa [TOK
https://m.edsoo.ru/ff4564ad
CrerneHs C 1ebIM [T0Ka3aTeIeM.
18 CrannmaptHas popma 3anucu bubmorexa [IOK
. https://m.edsoo.ru/66446d3e
JNEHCTBUTENHHOTO YnCiIa
Hcnonp3oBanue noaxosieit Gopmbl
19 3alUCH ACHUCTBUTEIBHBIX YHCEIT JUIsI bubmmoreka [JOK
peIIeHNs TPAKTUYECKUX 3a/1a9 U https://m.edsoo.ru/6eadc6fl
MPEJICTaBICHUS JaHHBIX
CrenenHast GyHKIMS C HATYpaJIbHBIM
20 U LICIILIM HO(Ii()ZBaTI;JIeM. Eé ZEOﬁCTBa u buGnnorexa LIOK
https://m.edsoo.ru/3f25a047
rpaduk
21 Apudmernueckuit KOpeHb bubnuoreka [JOK
HaTypaJbHOU CTENEHU https://m.edsoo.ru/d82¢36d4
” Apudmerndeckuii KOpeHb bubmmoreka [JOK
HaTypaJbHOW CTENEHU https://m.edsoo.ru/fe7fc4db
7 CaoticTBa apuPMETHUECKOTO KOPHS bubmmoreka [JOK
HaTypaJIbHOU CTEIEHU https://m.edso0o.ru/d0f0b260
24 CaoticTBa apuPMETHUECKOTO KOPHS bubanorexka HOK
HaTypaJIbHOU CTEIIEHU https://m.edsoo.ru/c3389865
)5 CaoiicTBa apupMEeTUYECKOTO KOPHS bubmmoreka [JOK
HaTypaJbHOW CTENEHU https://m.edsoo.ru/444c4b9c
2 HeiicTBus ¢ apudMeTHaecKuMu bubmmoreka [IOK
KOPHSIMU N—OU CTEIIEHU https://m.edsoo.ru/54b815¢5
27 JeticTBus ¢ apuMeTHIECKUMU bubnnorexa HOK
KOPHSIMU N—OW CTENIEHU https://m.edsoo.ru/83105a0e
28 JeticTBus ¢ apuMeTHICCKUMU bubmuorexa [JOK




KOPHSIMU N—Oi CTENIEHU

https://m.edsoo.ru/2ablc7bc

29 HeiicTBus ¢ apudMeTHIecKuMu bubmmoreka [IOK
KOPHSIMU N—O CTENIEHU https://m.edsoo.ru/eacb053c
30 HeiicTBus ¢ apudMeTHaecKuMu bubnuoreka [JOK
KOPHSIMU N—OW CTENIEHU https://m.edsoo.ru/8aSadas1
31 Pemenue nppannoHambHBIX bubanorexka [HOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/69106ae7
0 Pemenune nppannoHanbHbIX bubmmoreka [IOK
YPaBHEHU U HEPABEHCTB https://m.edsoo.ru/9362fea9
3 Pewienne nppanuoHalIbHbIX bubnuoreka [JOK
YPaBHEHUM U HEPABEHCTB https://m.edso00.ru/78d9b391
34 Pemenne nppanmoHaibHbIX bubmmoreka [JOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenune nppannoHanbHbIX bubmmoreka [IOK
YPaBHEHU U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CaoticTBa U rpaduK KOpHS n-oi bubanorexka HOK
CTENICHU https://m.edsoo.ru/ebOccSe3
17 CaoiicTBa U rpaguK KOpHS n-oi bubmmoreka [JOK
CTEIIEHU https://m.edsoo.ru/5{29b9b5
KonTtponbHas pabora o Teme
18 "Apudmernueckuit KOpeHb N—0if bubmmoreka [IOK
creneHu. MppanuoHaabHbie https://m.edsoo.ru/f13af630
ypaBHEHUS U HEpaBEHCTBA"
39 CuHyc, KOCUHYC U TaHT'€HC YUCJIOBOTO bubmmoreka [JOK
apryMmeHra https://m.edsoo.ru/5f605ed0
40 CuHycC, KOCHHYC M TAaHT'€HC YMCJIOBOTO bubanorexka [HOK
apryMeHra https://m.edsoo.ru/ec9f4d78
41 ApKCHHYC, apKKOCHUHYC U apKTaHT€HC bubmuorexa [JOK




YHCIIOBOTO apryMeHTa

https://m.edsoo.ru/b8f5d49a

ApKCUHYC, apKKOCUHYC U apKTaHI€HC

Bbu6nuoreka [JOK

42
YHACJIOBOTO apTyYMEHTA https://m.edsoo.ru/f1{f9220
TpuronomeTpudeckas OKpy>KHOCTb,
43 Orlz e eneHI/I: T HFOHOMeIT)queCKHx bubmmorexa [OK
pe . p p https://m.edsoo.ru/6df195a0
(GYHKIUI YMCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,
44 ONPEAEIEHUE TPUTOHOMETPUYECKUX bubmmorexa [OK
pe . p p https://m.edsoo.ru/6b61c¢578
(GYHKIUI YUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKHE bubmmoreka [JOK
bopMyIIBI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKHE bubmmoreka [JOK
bopmyIbI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUYECKUE bubanorexka HOK
dbopMyIIBI https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUUYECKHE bubmmoreka [JOK
bopMyIIBI https://m.edsoo.ru/12d1413¢
49 [IpeobpazoBanue bubmmoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/e248c5fc
50 [IpeoOpazoBanue bubanorexka HOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/09baSb3d
51 [IpeoOpazoBanue bubmmoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKECHUN https://m.edsoo.ru/1f4655da
5 [IpeobpazoBanue bubmmoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/76ce9958
53 [IpeoOpazoBanue bubanorexka [HOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/8fa598b5
54 Pemenne TpuroHoMeTpuYECKUX bubmuorexa [JOK




yYpaBHEHUU https://m.edsoo.ru/6baefe19
55 Pemenune TpuroHoMeTpuuecKux bubmmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/alf8d141
56 Pemienne TpuroHOMETpUYECKUX bubnuoreka [JOK
YpaBHEHUHU https://m.edsoo.ru/65a0£2d0
57 Pemenne TpuroHoMeTpuYECKUX bubanorexka [HOK
ypaBHEHUU https://m.edsoo.ru/0d8a770d
58 Pemenune TpuroHoMeTpuuecKux bubmmoreka [IOK
yYpaBHEHUU https://m.edsoo.ru/cec28774
59 Pemienne TpuroHOMETpUYECKUX bubnuoreka [JOK
YpaBHEHUHU https://m.edsoo.ru/ebeec650
0000menue mo remaM "OCHOBHEIE
bu6mmoreka [IOK
60 TPUTOHOMETPUIECKHE (HOPMYJIBI.
Y https://m.edsoo.ru/ac44ac4c
Tpuronomerpuyeckue ypaBHEHUS
KoHnTtponbHas paborta 1mo Teme
"®opMyJIbl TPUTOHOMETPHUHU.
4 P P bubmuorexa [JOK
61 Tpuronomerpuyeckue
" . https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Bcepoccutickas
npoBepovHas paboTa
6 HtoroBas koHTpoJIbHAs paboTa / bubmmoreka [JOK
Bcepoccuiickas mpoBepodHas paboTa https://m.edsoo.ru/188bbfbc
O0001enue, cucTreMaTA3ausa 3HaHUH
63 3a Kypc ajireOpbl 1 Haval bubmmorexa LHOK
P P https://m.edsoo.ru/33e6629¢
MaTemaTuueckoro aHanusa 10 kimacca
ApudmeTrnueckasi 1 reoMeTpuyecKas
64 nporpeccuu. Mcnonb3oBanue bubnuoreka [IOK

IIPOTPECCUU JJIs PELICHUS PEAIBHBIX
3a/1a4 IPUKIIAJHOTO XapaKkTepa

https://m.edsoo.ru/d3666918




beckoneuno yObIBarormas
reoMerpuueckas nporpeccus. Cymma

bu6mmoreka [IOK

65 N 1
OecKOHEYHO yObIBaroIeit https://m.edsoo.ru/1¢bf72bl
TeOMETPHUYECKOM Mporpeccuu
bu6mmoreka [IOK
66 ) 1
OPMYJIa CHOAHBIX HPOUCHTOB https://m.edsoo.ru/538fc437
67 ®opmyJia CI0KHBIX TPOLEHTOB 1 bubmmorexa LHOK
https://m.edsoo.ru/c2627¢eca
O0001enue, cucTeMaTA3aus 3HaHUH
bu6mmoreka [IOK
68 3a Kypc anreOpbl U Haual 1
https://m.edsoo.ru/49f1b827
MaTemaTrudeckoro aHanuza 10 kiacca
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
n/n Tema ypoxa Bcero Koutpoaeusie — Ipakruveckue u3ydeHusi  oOpa3oBaTe/bHbIE
padoThl padoThI
pecypcsl
| CreneHs ¢ palmOHAIBLHBIM | bubmmoreka [IOK
IOKa3aTeyieM https://m.eds00.ru/a52939b3
. bu6mmoreka [IOK
2 CBOMCTRA CTenet ! https://m.edsoo.ru/ff601408
3 ITpeoOpa3oBaHue BBIpAXKECHUH, 1 bubnuoreka [IOK
COZEpKALLINX PALMOHAIBHBIE CTEIIEHU https://m.edsoo.ru/3d87e248
4 [IpeoOpazoBanme BhIpaKEHUH, | bubanorexka [HOK
COJIEpKAIINX PAIMOHAIBHBIE CTEITCHU https://m.edsoo.ru/343c6b64
5 [TpeoOpa3oBaHue BBIpAXKECHUH, 1 bubmmoreka [IOK
COoJiepKalluX pallMOHaNbHbIE CTEIIEHU https://m.edsoo.ru/4064d354
6 [TokazarenbHblE ypaBHEHUS U 1 bubnnorexa HOK
HEPaBEHCTBA https://m.edsoo.ru/be76320c¢
7 [TokazaTenbHble ypaBHEHHUS U | bubmmoreka [JOK
HEPaBEHCTBA https://m.edso00.ru/3d408009
2 ITokazarenbHble ypaBHEHUS U | bubmmoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/bd5ff0ec
9 [TokazarenbHblE ypaBHEHUS U 1 bubnnorexa HOK
HEPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 [TokazaTenbHble ypaBHEHHUS U | bubmmoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/536de727
1 [TokazarenbHast GyHKIM, €€ CBOCTBA 1 bubmmoreka [IOK

U rpadux

https://m.edso0.ru/85bc8132




KontponbHas paboTa mo teme
"CreneHp ¢ palMOHAIbHBIM

bu6mmoreka [IOK
12 nokaszarenem. [lokasarenbHas
https://m.edsoo.ru/58e8e22
¢ynkuus. [TokazarenbHble ypaBHEHUS U
HepaBeHCTBA"
bu6mmoreka [IOK
13 Jlorapucpm smca https://m.edsoo.ru/3e3230d4
14 JlecsaTU4YHBIE U HATypaJIbHbIE bubnuoreka [IOK
norapu@mbl https://m.edsoo.ru/lea72162
15 [Ipeo6pa3oBanue BbIpaKeHUH, bubmmoreka [JOK
coJiep KaIux JorapupMbl https://m.edsoo.ru/da48154¢
16 [TpeoOpa3oBaHue BBIpAXKECHUH, bubmmoreka [IOK
coJiepKaliux jJorapupMbl https://m.edsoo.ru/4beff03b
17 [TpeoOpa3oBaHue BBIpAXKECHUH, bubnuoreka [JOK
COJIEPIKAIIHX JIOTapU(PMBbI https://m.edsoo.ru/fe18912d
18 [Ipeo6pa3oBanue BbIpaKeHUH, bubmmoreka [JOK
coJiepKaIiux jJorapupMbl https://m.edsoo.ru/fadb8aa5
19 Jlorapudmmuueckue ypaBHEHUS U bubmmoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/3034724¢
20 Jlorapudmuueckue ypaBHEHUS U bubnuoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/712ac2d9
)1 Jlorapudmuueckue ypaBHeHUS U bubmmoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/9e3{4bc9
2 Jlorapudmuueckue ypaBHEHUS U bubmmoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/15bclcfb
7 Jlorapudmudaeckas pyHkums, eé bubnnorexa HOK
CBOHCTBaA U TpaduK https://m.edsoo.ru/d68bbe9d
24 Jlorapudmudaeckas pyHkums, eé bubmuorexa [JOK




CBOIiCTBa U Tpaduk

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

)5 Tpuronomerpudeckue GyHKINU, UX bubmmoreka [IOK
CBOICTBa U Tpaduku https://m.edsoo.ru/beeff646
2 Tpuronomerpudeckue GyHKINU, UX bubnuoreka [JOK
CBOWCTBA U TpaduKH https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuieckue GyHKIHH, UX bubanorexka [HOK
CBOICTBa U Tpaduku https://m.edsoo.ru/ba9da96d
73 Tpuronomerpudeckue GyHKINU, UX bubmmoreka [IOK
CBOICTBa U TpaduKku https://m.edsoo.ru/24ab3c53
29 [IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [JOK
HEPABEHCTB https://m.edsoo.ru/5272b%al
30 [IpuMepsl TPUTOHOMETPUIECKUX bubmmoreka [JOK
HEPABEHCTB https://m.edso0o.ru/0c837397
31 IIpumepsl TPUTOHOMETPUUECKHUX bubmmoreka [IOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
0 [IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [JOK
HEPABCHCTB https://m.edsoo.ru/0£903¢75
KontponbHas paboTa mo teme
"Jlorapudmudeckast GyHKITHS.
Jlorapudmuueckue ypaBHeHUS U
33 Hepall:qu;TBa.TpnroZI())MeTqueCKHe bubnmorexa LHOK
https://m.edsoo0.ru/10130727
GYHKIIUU U BX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBA"
bubnmoreka [IOK
34 Henpeperzrie dynicunn https://m.edsogru/403bfb0d
35 Meroxa UHTEPBAJIOB ISl pELICHUS bubnumoreka [IOK

HEPABEHCTB

https://m.edsoo.ru/6db0b423




MeTto HHTEPBAIOB JJIsI PEIICHUS bubmuorexa [JOK
36
HEPABEHCTB https://m.edsoo.ru/0adbcelb
bu6mmoreka [IOK
37 Tpomssonsas dynicunn https://m.edsoo.ru/0731ad3d
bu6mmoreka [IOK
IT
38 pon3BoAHas GynKiH https://m.edso00.ru/723dd608
19 ['eomerpuueckuii u GU3NIECKUN CMBICT bubnnorexa HOK
MPOU3BOAHOMN https://m.edsoo.ru/6¢8d361f
['eomeTpuueckuit U GU3NYECKUN CMBICIT bubmmoreka [JOK
40 .
MMPOU3BOTHOMN https://m.edsoo.ru/a413eca9
. bubmuorexa [JOK
41 [Tpon3BoHBIE ANIEMEHTAPHBIX (QYHKIUN hitps://m.cdsoo.ru/c755005F
. bubmuorexa [JOK
42 [Tpon3BoHBIC 37IEMEHTAPHBIX (HYHKITHI hitps://m.cdsoo.ru/1 dab3cdb
IIponsBoHas CyMMBbI, IPOU3BEACHMUS, bubmmoreka [IOK
43 .
4acTHOTO (yHKIIUHA https://m.edsoo.ru/c12a0552
m [IpousBogHas CyMMBbl, IPOU3BEICHUA, bubanorexka HOK
94acTHOTO (DyHKIUN https://m.edsoo.ru/d598{201
45 [IponsBogHAas CyMMBI, POU3BEICHUS, bubanorexka HOK
4acTHOTO (hyHKIIUHA https://m.edsoo.ru/1de34d4d
[Ipumenenre npou3BOIHOM K
46 P N Iop(b A 4 bubmuorexa [JOK
HCCTCAOBAHHIO QYHKIHHI X https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenre npou3BOIHOM K
47 g e OBaHmop(b HK iﬁ Ha bubmmorexa LHOK
Heeien YHER https://m.edsoo.ru/a8caSad4
MOHOTOHHOCTb U AKCTPEMYMBI
43 [Ipumenenne npou3BOTHOM K bubnnorexa HOK

UCCIIEIOBaHMIO (PYHKIUI Ha

https://m.edsoo.ru/0b411edd




MOHOTOHHOCTH U 3KCTPEMYMEI

IIpuMeHeHne POU3BOIHOM K

Bbu6nuoreka [JOK

49 HCClIeIOBaHNIO (PYHKIIHIT Ha
a Gy https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb U AKCTPEMYMBI
Haxoxnenne HauOOJIBIIIETO U
50 HAaUMEHBIIIETO 3HaUCHUsT QYHKIIUU HA buGnnorexa LIOK
M https://m.edsoo.ru/fac78105
OTpe3Ke
Haxoxnenne HauOOJIBIIIETO U
51 HAaUMEHBIIIETO 3HAUCHUsI QYHKITUN HA bubmmorexa LIOK
y https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxnenue HauOOJIBIIETO U
52 HaWMEHBIIIETO 3HaYeHUs (PYHKIIMU Ha bubmorexa LOK
y https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenne HanOOJIBIIETO U
53 HaWMEHBIIIETO 3HaYeHUs (PYHKIIMU Ha buGnnorexa LIOK
y https://m.eds00.ru/d9469916
OTpe3Ke
Haxoxnenne HauOOJIBIIIETO U
54 HAaUMEHBIIIETO 3HAUCHUsI QYHKITUN HA buGnnorexa LIOK
M https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnenne HauOOJIBIIIETO U
55 HAaUMEHBIIIETO 3HaUCHUsI QYHKIIUN HA bubmmorexa IOK
M https://m.edsoo.ru/86adcbfd
OTpe3Ke
[Ipumenenne npou3BOIHOM ISt
HAXO0XICHUS HAWITY4IIIero PeIICHUs B
56 MIPUKJIAIHBIX 3a0a49ax, Il bubmmorexa IOK
p ’ https://m.edsoo.ru/13205d80
onpeJielIeHusl CKOPOCTH Ipoliecca,
3aJJaHHOTO (POPMYJION MK TpaduKOM
57 KontponbHas paboTa mo teme bubmuorexa [JOK




"IIpousBoanas. [Ipumenenne
MPOU3BOTHOMN"

https://m.edsoo.ru/f8ed5{99

[TepBooOpaznas. Tabnuia

Bbu6nuoreka [JOK

58 epBOOOpa3HBIX https://m.edsoo.ru/d777edf8
59 ITepBooOpaznas. Tabmuma bubnuoreka [JOK
NepBOOOPA3HBIX https://m.eds00.1ru/30¢3697b
60 WuTterpan, reoMmeTpuyeckuii u bubanorexka [HOK
(bu3MUecKuil CMBICT HHTETpaja https://m.eds00.1ru/391272¢9
61 WNHTerpai, reoMeTpuyeCcKuii 1 bubmmoreka [JOK
(bU3UYECKUN CMBICIT HHTETpasIa https://m.edsoo.ru/d359fb5f
6 WHTerpai, reOMeTpu4eCKUi U bubnuoreka [JOK
¢bu3nvecKkuil CMBICI HHTErpaa https://m.edsoo.ru/07eb464b
63 Brruucnenue unTerpana no gpopmyiie bubmuorexa [JOK
Herorona—JleitOaumna https://m.eds00.1u/b9b225¢3
64 Boruncnenue unrerpana no ¢popmyiie bubmmoreka [JOK
Herorona—JleitOaumna https://m.edsoo.ru/b800deb4
65 Brruncnenue uaTerpana mo popmyiie bubanorexa [HOK
Hrrorona—JleiiOnumna https://m.edsoo.ru/f5eed075
66 Brruucnenue unTerpana no gpopmyie bubmuorexa [JOK
Hrrorona—JleiiOnumna https://m.edsoo.ru/41da431a
67 CucteMbl TMHEUHBIX YPaBHEHUH bubmorexa [TOK
https://m.edsoo.ru/b648235a
68 CucreMbl TUHEUHBIX YPaBHEHUH bubmorexa HOK
https://m.edsoo.ru/5ab83864
Pemenue npukiaaHbIX 3a1a4 ¢
69 TIOMOIIBIO CUCTEMEI JIMHEHHEBIX bubmorexa LOK
. https://m.edsoo.ru/a4d65ee5
YpaBHEHHIA
70 Pemenue npukinaaHeix 3aaa4 ¢ bu6mmoreka [IOK




ITOMOILBIO CUCTEMBI JINHEWHBIX
YpaBHEHUU

https://m.edsoo.ru/aa5962¢l

Cucremsl u COBOKYIIHOCTH LECJIBIX,
palrOHAIBHBIX, UppAllMOHAIBHBIX,

Bbu6nmuoreka [JOK

7 MMOKa3aTeNbHBIX, JIOTAPUPMUIECKUX https://m.eds00.ru/48190472
YpaBHEHUU U HEPABEHCTB
CucreMsl U COBOKYITHOCTH LIETIBIX,

7 palrOHANBHBIX, UPPALUOHAIBHBIX, bubmmoreka [JOK
MMOKa3aTeNbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUI U HEPABEHCTB
CucreMsl U COBOKYITHOCTH LIETIBIX,

7 palOHaIbHBIX, UPPALMOHAJIBHBIX, bubmmoreka [IOK
MMOKa3aTeNbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/7ab8d17¢
YpaBHEHUI U HEPABEHCTB
CucreMsl U COBOKYITHOCTH LIETIBIX,

74 palOHaIbHBIX, UPPALMOHAJIBHBIX, bubmmoreka [IOK
MOKa3aTeIbHBIX, JOTapH(PMUUIECKIX https://m.edsoo.ru/81cccfe9
YpPaBHEHUI U HEPABEHCTB

75 Hcnons3oBanue rpadukoB GyHKINN bubanorexka HOK
JUIsl pEeLIEHUs] YPABHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Hcnons3zoBanue rpadukoB QPyHKITUN bubmuorexa [JOK
JUISl pEIIEHUs] YPAaBHEHUM U CUCTEM https://m.edsoo.ru/a7d95f79
IIpuMeHeHne ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PEIICHUIO

77 MaTeMaTHUYECKUX 3aJad U 3aa4 U3 bubnnorexa LIOK

. https://m.edsoo.ru/ca878deb
pa3IMYHbIX 00JaCTe HayKu U
peanbHOU KU3HU
78 KontponbHas paboTa mo teme bubmmorexa [TOK

https://m.edsoo.ru/471¢c735b




"MHTerpan u ero npuMeHEeHUs.
Cucremsl ypaBHeHUN"

HarypanbHble u 11epie 9ucia B 3aa4ax

Bbu6nuoreka [JOK

7 W3 peaibHOM KU3HU https://m.edsoo.ru/3ceel327
20 HarypasnbHble u niensle 4yucna B 3aa4ax bubnuoreka [JOK
U3 peajbHOM )KU3HU https://m.edsoo.ru/a35al31d
21 HarypanbHbie u 1ienble yncia B 3aa4ax bubanorexka [HOK
W3 peAIbHOM KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haku 1eTMMOCTHU LEJIbIX YHCE bubmorexa LHOK
https://m.edsoo.ru/51696a67
83 [Ipu3Haku eTMMOCTH LEJIbIX YHCE bubmorexa LHOK
https://m.edsoo.ru/fab81c0e
84 [Ipu3Haky QeNMMOCTH LEIIbIX YUCEI Bubmiorexa LIOK
https://m.edsoo.ru/ef2c6e43
25 [ToBTOpenue, 0600IIEHNE, bubnnorexa HOK
cucTeMaTu3alus 3HaHWK. Y paBHEHUS https://m.edsoo.ru/0312cf8¢c
26 [ToBTOpeHue, 0600mIEeH e, Bbu6nmuoreka [JOK
cucTeMaTu3alus 3HaHWi. Y paBHEHUS https://m.edsoo.ru/247d2fe7
27 [ToBTOpenue, 06001IeHNE, Bbu6nuoreka [JOK
cucTeMaTu3alus 3HaHWK. Y paBHEHHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpenue, 0600IIEHNE, bubnnorexa HOK
cucTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/1bf2{b98
29 [ToBTOpeHue, 0600IIEHNE, Bbu6nmuoreka [JOK
cucTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpenue, 06001IEHNE, Bbu6nuoreka [JOK
cucTeMaTu3alus 3HaHWK. Y paBHEHUS https://m.edsoo.ru/337aad59
91 [ToBTOpeHme, 0600IIEH e, bubanorexka [HOK

cucreMarusanus 3HaHuil. Hepasencrsa

https://m.edsoo.ru/a86014el




9 [ToBTOpenue, o6o0mIEeH e, bubanorexka HOK
cucremaTtusanus 3Hanuil. HepaBencrsa https://m.edsoo.ru/5c45a60a
93 [ToBTOpeHme, 0600mIEeH e, Bbu6nuoreka [JOK
cucrtemaTtusanus 3Hannil. HepaBeHcTBa https://m.edsoo.ru/19304aba
94 [ToBTOpenue, 06001IeHNE, bu6mmoreka [IOK
cucremaTtusanus 3Hanuil. HepaBeHcTsa https://m.edsoo.ru/c3d4b282
[ToBTOpenue, 0600IIEeHNE,
95 cucTeMaTu3anus 3HaHui. CUCTEMEBI bubmorexa [TOK
. B ' https://m.edsoo.ru/a20b8adc
YpaBHEHHIA
[ToBTOpenue, o6o0mIEeH e,
. bubmuorexa [JOK
96 cucreMaTusanus 3Hanguii. CUCTEMEI
. https://m.edsoo.ru/a012476d
ypaBHEHUM
97 [ToBTOpenue, 06001IEHNE, Bbu6nmuoreka [JOK
cucrtemaTtusanus 3Hanuil. OyHkuumn https://m.edsoo.ru/d620c191
98 [ToBTOpenue, 06001IEHNE, bu6mmoreka [IOK
cucremaTtusanus 3HaHuil. OyHkuuu https://m.eds00.ru/7017196f
bu6mmoreka [IOK
99 4 o
TOTOBAT KOHTPOJIRHAA paboTa https://m.edsoo.ru/513¢9889
bu6mmoreka [IOK
100 Htorosas KOHTpOJIbHAS padoTa
TOTOBa KOHTPOILHAA paboT https://m.edsoo.ru/2276973
O0001menue, cucTreMaTH3aus 3SHAHUH
101 3a Kypc ajnreOpbl U Havall bubnuoreka [JOK
MaTeMaTtudeckoro anaiauza 10-11 https://m.edsoo.ru/3330f7ef
KJIaCcCOB
O0o001enue, cucTeMaTH3aIs 3SHAaHUH
102 3a Kypc ajnreOpbl U Haval bubnunoreka [JOK

mareMaTuueckoro anammsa 10-11
KJIACCOB

https://m.edsoo.ru/cead345e




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




PexoMeHanuu no oueHKe 3HAHUNA M YMEHUN yYalIMXCsl 10 MaTeMaTHKe

1. Conepxxanne m oOBeM MaTepuaja, IOJMJIEXKAIIEro IPOBEPKe, ompeaeseTcs mnporpammoii. Ilpu mpoBepke
YCBOCHUSI MaTepHaa HY)KHO BBISIBJIATH MOJIHOTY, MMPOYHOCTh YCBOCHHS YUYalTUMHUCS TCOPHH M YMCHHS MPUMCHSITH €€ Ha
MIPaKTHUKE B 3HAKOMBIX M HE3HAKOMBIX CUTYaIlUsX.

2. OcHOBHBIMH (OpMaMH TIPOBEPKH 3HAHWKW W YMCHHHM YyYalIUXCS IO MaTEMaTHUKE SBIIAIOTCS IHChbMEHHAs
KOHTPOJIbHAsE paboTa W YCTHBIH ompoc. IIpu omeHKe NMUCBMEHHBIX W YCTHBIX OTBETOB YYHTEIh B IEPBYIO OUYEPEIb
YUYUTHIBACT TIOKA3aHHBIC YUAIIUMUCS 3HAHUS ¥ yMeHUs. OIeHKa 3aBUCHUT TaKKe OT HAJMYMUS U XapaKTepa MOTPEITHOCTEH,
JOMYIIEHHBIX YYaIAMHUCS.

3. Cpeau TOTPEIIHOCTEH BBIACIAIOTCS OMMMOKKM W HemodeThl. [lorpemHocTs cuuTaercs OmMOKOW, €CliM OHa
CBUJICTEIILCTBYET O TOM, YTO YUYCHUK HE OBJIA/I€] OCHOBHBIMU 3HAHUSIMU, YMEHUSIMHU, YKA3aHHBIMHU B ITPOTPaMMeE.

K HenmodyeTam OTHOCSTCSI TOTPEITHOCTH, CBUJIETEILCTBYIONINE O HEIOCTATOYHO MOJHOM HJIM HEIOCTATOYHO MPOYHOM
YCBOCHUU OCHOBHBIX 3HAHUM W yMEHUW WM 00 OTCYTCTBHUU 3HAHUM, HE CUYHUTAIONIUXCS B MPOTPaMMe OCHOBHBIMHU.
HenoueramMu TakXke CUYMTAIOTCS: MOTPEIIHOCTH, KOTOPHIE HE MPHUBEIN K MCKAKEHHIO CMBICIA IMOJTYYEHHOTO YYCHHKOM
3aJIaHMsI MM CITOCO0a €ro BBITIOJIHCHUSI; HEAKKypaTHasl 3aliCh; HEOPEKHOE BBITOTHCHUE YePTEKa.

['panHnIta MeXIy OMTMOKAMU U HEJIOUYETaMH SIBISICTCS B HEKOTOPOH CTENEHH yCIIOBHOM. [Ipy oHMX 00CTOSITEIbCTBAX
JOMYIIEHHAS YYATUMHUCS TTOTPENTHOCTh MOXKET PACCMAaTPUBATHLCSA YUHUTENIEM KaK OITHOKA, B IPYyTrOe BPeMs U MPHU JAPYTHUX
00CTOSITENILCTBAX — KaK HEJ0YeT.

4. 3agaHus A1 YCTHOTO M MUCBMEHHOTO OMPOCa YUYaITUXCsl COCTOST U3 TEOPETUIECKUX BOIIPOCOB U 3a]1ad.

OTBeT Ha TEOPETHUYECKUU BOIMPOC CYHTACTCS OC3yNpeUHbIM, €CIM ITI0 CBOEMY COJIEP)KAHHIO ITOJTHOCTHIO
COOTBETCTBYET BOIIPOCY, COACPKUT BCE HEOOXOTUMBIE TeOpeTUIECKHE (DAKTHI s 000CHOBAHHBIE BHIBOJIBI, a €70 U3JIOKECHHE
Y TUCbMEHHAS 3aITUCh MATEMAaTUYECKUA TPAMOTHBI M OTIMYAIOTCS TTOCIE0BATEIbHOCTHIO i AKKYPAaTHOCTHIO.

Pemenue 3amaun cuurtaercsa Oe3yNpeyHbIM, €CJIM MPABWIBHO BBIOpaH CHOCOO pEIICHHs, CaMO peIIeHUe
COTIPOBOXKIAETCSI HEOOXOAUMBIMU OOBSICHEHHUSIMU, BEPHO BBINOJIHEHBI HY>KHbIEC BBIUMCICHUS U MIPeoOpa30BaHUsl, OIyYCH
BEPHBIN OTBET, NMOCJIEIOBATEIHHO U aKKYPATHO 3alUCAHO PEIICHUE.

5. Onenka oTBeTa y4alierocsi Mpyu YCTHOM M MUCbMEHHOM OMPOCE MPOBOAMUTCS IO MATHOAIILHON cUcTeMe, T. €. 3a
OTBET BBICTABJISIETCS OJHA M3 OTMETOK: 1 (T10x0), 2 (HEYIOBIETBOPUTENIBHO), 3 (YAOBIETBOPUTENHHO), 4 (XOpOIo), 5
(OTIMYHO).



6. YauTtenb MOXET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIA OTBET HA BOIMPOC WJIM OPUTHHAIBHOE PENICHUE 3a/1auH,
KOTOPBIE CBUACTEILCTBYIOT O BEHICOKOM MaTeMAaTHUYECKOM Pa3BUTHH YYAIllErOCs; 3a pelieHre O0ojiee CI0XKHON 3aaun WU
OTBET Ha 00JIee CIOXKHBINA BOTIPOC, MPEATOKEHHBIC YUaIEMYCs JOTIOJTHUTEIHHO MOCIIE BBIMOTHEHUS UM 3aJaHUH.

Kpurtepuu ommodok

K rpy0biM ommOkaM OTHOCATCS ONIMOKHU, KOTOpbIe OOHApY’>KHMBAIOT HE3HAHWE ydaluMmucs ¢Gopmysl, MpaBui,
OCHOBHBIX CBOMCTB, TEOPEM M HEYMEHHUE MX NMPHUMEHSATH;, HE3HaHWE MPUEMOB PEIICHUS 3a7a4, a TAK)KE BBHIYHCIUTEIbHEIC
OIIMOKH, €CJIM OHU HE SIBJITFOTCS OTTMCKOM;

K Herpy0bIM ommOKkamM OTHOCSITCS: TIOTEPS] KOPHS MJIM COXPaHEHHUE B OTBETE MOCTOPOHHETO KOPHS; OTOpachIBaHUE
0e3 00BICHeHUI OHOTO U3 HUX U PABHO3HAYHBIC UM;

K Hemoueram OTHOCSTCS: HEpAIMOHAIBLHOE PEIICHWE, OMHCKH, HEJOCTaTOYHOCTh WJIM OTCYTCTBUE MOSICHEHUH,
000CHOBaHUH B PEIICHUSIX

OueHka yCTHBIX OTBETOB YYAaIIMXCH (B TOM YHCJIE 324€TOB)

OTBET OLICHUBAETCS OMMEMKOU «3», ECII YUCHUK:

v/ IOJIHO PAaCKpPBLI COJIepIKaHKe MaTepraia B 00beMe, IPeyCMOTPEHHOM IIPOrPaMMOil B YIEOHUKOM,

v’ HB3JI0KAIT MaTepHal TPaMOTHBIM SI3BIKOM B OIPEIEICHHON JIOTHIECKON MOCIIEA0BATEILHOCTH, TOYHO HCIIONIb3YS
MAaTeMaTUYECKYI0 TEPMUHOJIOTHUIO U CUMBOJIUKY;

v’ [IPaBUIILHO BBITIOJHUI PUCYHKH, Y€PTEKH, TpaGUKH, COMYTCTBYIOIIHNE OTBETY;

v/ oKas3aj yMeHHe WLTFOCTPUPOBATH TEOPETHUECKHE MOJIOKCHUS KOHKPETHBIMHA MPUMEPAaMH, MPUMEHSATh UX B
HOBOW CHUTYallUH NPH BBINOJHEHUH NPAKTUYECKOTO 3a1aHUS;

v/ IpPOJEMOHCTPHPOBAl yCBOECHHE paHEe M3YyYCHHBIX COIMYTCTBYIOIIMX BOIPOCOB, C(HOPMHPOBAHHOCTH U
YCTOMYMBOCTb UCIOJIB3YEMBIX MPU OTPAOOTKE YMEHUN U HABBIKOB;

v/ OTBeyal CaMOCTOSITENILHO 0€3 HaBOISIIMX BOIMPOCOB yUYHTENIs. BO3MOXHBI OJHA - JIBE HETOYHOCTH IIPU
OCBELLEHUH BTOPOCTEIIEHHBIX BOIIPOCOB UM B BBIKJIA/IKAX, KOTOPbIE YYEHUK JIETKO UCIIPABUII 110 3aMEUYAaHUIO YUUTEIIA.

OTBeT OlICHUBAETCSI OTMETKOM «4», €ClIM OH YAOBJIETBOPSET B OCHOBHOM TPEOOBaHUSM Ha OLEHKY «5», HO IMpH
TOM UMEET OJWH U3 HEAOCTATKOB:
v’ B U3JIOKCHUH JOMYIIEHBI HEOObIIHE MPOOEITbI, He HCKa3UBIIIHE MATEMATHUECKOE COJIEP/KAaHNE OTBETA;



v AOMYIICHBI OJHWH — JABAa HCAO0YCTA IIPU OCBCUHICHHMU OCHOBHOI'O COJICPIKaHHA OTBCTA, HCIIPABJICHHBIC 110
3aMCUYAHHUIO YUUTCIIA,

v JAOITYIICHBI omuoOKa uiau 0oJiee ABYX HCAOUYCTOB IIPHU OCBCIICHUH BTOPOCTCIICHHBIX BOIIPOCOB HUJIM B BLIKJIAJIKaX,
JICTKO MCIIPABJICHHLIC 110 3aMCYaHUIO YUUTCIIA.

OTMeTKa «3)» CTaBUTCS B CIEAYIONINX CIIy4asX:

v’ HEIOJHO WY HEMOCIEN0BATENLHO PACKPHITO COAEPKAHUE MAaTepHaa, HO II0Ka3aHo 00Iee NOHUMaHUE BOIPOCa
U MIPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHbIC JIJIsl JAJbHEUILIETO YCBOEHUS MPOrPAMMHOI0 MaTepuana (onpeaeaeHHbIe
«TpeboBaHUSIMHU K MATEMATHYECKOU MOATOTOBKE YUAIIUXCS);

v\ HMEINCh 3aTPYAHEHUS WIM JOIYINEHbI OIIMOKU B ONPENEeIeHUH MOHATHH, MCIIOJIL30BAHMHM MaTeMaTHYECKOM
TEPMUHOJIOTHH, UePTEkKaX, BbIKIIAJIKaX, UCIPABICHHBIE MOCIIE HECKOIbKUX HABOISIIIMX BOMPOCOB YUUTES;

v YUYEHHK HE CIPaBHJICA C IPUMEHEHHEM TEOPUH B HOBOW CHTYAIlMU IPH BBINOJHEHHH MPAKTUYECKOTO 3aaHus,
HO BBITIOJTHIUT 3aJJaHUS 00s3aTEILHOTO YPOBHS CJI0KHOCTH TI0 IAHHOU TEME;

v\ IIpH 3HAHMK TEOPETUYECKOr0 MaTepualia BhISBICHA HEJOCTATOYHAss CPOPMUPOBAHHOCTH OCHOBHBIX YMEHHH U
HaBBIKOB.

OTMeTKa «2)» CTaBUTCA B CHEAYIOMIMNX CIIyYasiX:

v/ He pacKphITO OCHOBHOE COJIEpKaHKe YIeOHOTO MaTepHraa;

v’ 00HapyXeHO HE3HAHWE WM HEMOHWMAaHWE YYEHHKOM OOJbIIed WM Hanbojice BaKHON YacTH yd4eGHOTO
MaTtepuana;

v/ JomyIIeHbl OMIMOKKA B ONPEICIICHUM IOHSTHM, NPH WCIOJB30BAHUM MATEMAaTHYECKOH TEPMHUHOJIOTHH, B
pPUCYHKax, yepTexax WU rpadukax, B BbIKJIaJIKaX, KOTOPbIE HE MCIPABIEHBI OCIE HECKOJBKMX HABOJSIIMX BOIPOCOB
YUUTEIIS.

Ot1mMmeTka «1» cTaBUTCS, €CIIN:
v y4eHuK 0OHApYKHJI [TOJHOE HE3HAHME U HEMOHUMAHUE U3y9aeMOro y4eOHOro Marepualia Wik He CMOT OTBETHTh
HU Ha OJIMH U3 MOCTABJICHHBIX BOMPOCOB M0 M3y4YaeMOMY MaTepHay.



OueHka NUCbMEHHBIX (KOHTPOJIbHBIX, CAMOCTOATEJIBHBIX) PA00T y4YalIuXxcs

OtMmeTka «5» cTaBUTCS, €CIIU:

v’ paboTa BBITOJHEHA TOJHOCTHIO;

v’ B JJOTMYECKHX PACCYKIECHUAX M 00OCHOBAHUH PELIEHUS HET MPOOEIOB U OIIUOOK;

v/ B peIlleHHH HET MaTeMaTHYECKUX OMIMOOK (BO3MOKHA OJ[HA HETOYHOCTb, OIMMCKA, HE SBIIAIOIIASACS CIICICTBUEM
HE3HAHUWS WM HETIOHUMAaHUs y4eOHOTO MaTepuaa).

Ot1MmeTKa «4» CTaBUTCS, €CIIU:

v’ pabora BBIIOJIHEHA TIOJHOCTHIO, HO 000CHOBAHUS IIAr0B PEIICHUS HEJOCTATOYHBI (€CIH YMEHHE 000CHOBBIBATH
pPacCyKJIeHUS HE SBJILIOCH CIIEIUATBHBIM 0OBEKTOM MPOBEPKH);

v/ JomnylieHa oJHa OMIMOKA WM JBa-TPU HEAOYETa B BBIKJIAIKAX, PUCYHKAX, YyepTexax Wi rpadukax (ecid dTH
BU/JIbI pa0OTHI HE SBISUTUCH CHEIUATBHBIM 00OBEKTOM MPOBEPKH).

OT1meTrka «3» cTaBUTCS, €CIIN:

JOMyIIEeHbl 0ojiee OHOM OMMOKU Wi 0oJjiee JABYX-TPEX HEJAOUYETOB B BBIKJIAJKaX, yepTexax WiM rpadukax, HO
yYanuics BiajieeT 00s3aTeIbHBIMU YMEHUSIMU TI0 TIPOBEPSIEMOM TEME.

OTMeTKa «2» CTaBUTCS, CCIIN:

v’ JIOIyIIEHBI CYIECTBEHHBIE OIIUOKHM, IIOKA3aBIINE, YTO YUAIIUNCS HE BIAJEET

v’ 00s13aTeNbHBIMU YMEHHUSAMHU 110 JAHHOM TEME B ITOJIHON MEpE.

OtrmMmeTka «1» cTaBUTCS, €CIIN:

paboTa mokasajia MOJIHO€ OTCYTCTBUE Y Yyualllerocsi 00s3aTeIbHbIX 3HAHUWA U YMEHHH MO MpPOBEPSIEMON TemMe WU
3HAUMTEIbHAS YaCTh paOOTHI BHITIOJIHEHA HE CAMOCTOSITEIILHO.

OuneHka TecToB

OTMmeTKa «5» cTaBUTCS, €ClU: BEpHO BBIMOIHEHO 85% - 100% paboThi.
OT1MmeTKa «4)» CTaBUTCS, €CIIU: BEPHO BBIMOIHEHO 65% - 84% paboThI.
OtmeTka «3» cTaBUTCS, €Cl: BEpHO BINMOIHEHO 50% - 64% paboThI.
OTMmeTKa «2)» CTaBUTCS, €ciiv: BEpHO BhINOIHEHO 30% - 49% paboThI.
Otmetka «1» craBuTCS, €ciu: BepHO BhINMOIHEHO 0% - 29% paboThI.



IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepPsSIeMOro .
00pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJbTarTa
1 Umucna v BBIYUCIECHUS
. OnepupoBaTh MOHATHSIMH: pallMOHAIBHOE M JACMCTBUTEIBHOE YMCIIO,
' OOBIKHOBEHHAS U IECATHYHAs IPOOb, IPOIICHTHI
1o BoimmonHATe  apudmernyeckue OmepalMu  C  PAalUOHAIBHBIMU |
' NeHCTBUTENbHBIMH YUCIaMU
13 Boimonuate  nmpuOMMKEHHBIE — BBIYMCIIEHHUS,  HUCIOJB3Yys  IpaBUIia
' OKpYIJIEHUS, IeJaTh IPUKUIKY U OLIEHKY pEe3yJIbTaTa BBIUYMCICHUI
OnepupoBaTh NOHATUSAMU: CTEIIEHb C LIEJIBIM ITOKa3aTeleM, CTaHIapTHas
L4 ¢dbopMa 3anmucH AeMCTBUTEIBHOTO YHCIIa, KOPEHb HATYPaJbHOU CTENEHU;
. UCIOJIb30BATh MOAXOIAIIYI0 (OPMY 3aIUCH JCHCTBUTENBHBIX YHCEN JUIS
pelIeHrs MPaKTUYECKUX 3a]1a4 U IPECTaBICHUS JaHHBIX
OnepupoBaTh MOHATHSMM: CHHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBHOIO
1.5 yIjla; HCIONb30BaTh 3alHMCh MPOU3BOJBHOIO YIJIa 4epe3 OOpaTHbIe
TPUTOHOMETpHUYECKHE (DYHKIHH
2 YpaBHEHHUs ¥ HEpABEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 palMoOHAIBHOE, HppalMoHaJIbHOE ypaBHEHUE, HEpPAaBEHCTBO,
TPUTOHOMETPUUECKOE YPAaBHEHUE
55 BeimonHaTe mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKCHHA U
' pelaTh TPUrOHOMETPUUECKUE YPaBHEHUS
BoinonHsATe peoO6pa3oBaHus LENbIX, PALMOHAIBHBIX U UPPALIMOHAIBHBIX
23 BBIDQXKEHUI M pelaTh OCHOBHBIE THUIIBI IENbIX, PAalMOHAIBHBIX |
MppalMOHATILHBIX YPaBHEHUI U HEPABEHCTB
54 [IpuMeHATh ypaBHEHHUS U HEPABEHCTBA JUJISl PEIICHUS MATeMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pazIuyHbIX 00J1acTell HayKu U peanbHON KU3HU




MonenupoBaTh pealbHBIC CUTYallMM Ha S3bIKE alreOpbl, COCTABISTH

2.5 BBIpQXEHUS, ypaBHEHHU s, HEPABEHCTBA 10 YCIOBUIO 3aJla4yM, UCCIEI0BAThH
MOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM arrapara areOpbl
3 OyHKIUHN U TpapUKU
OnepupoBaTh TOHATHAMM: (QYHKIMSA, CIOCOOBI 3alaHus (QYHKIHH,
3.1 0o0JacTh OmpeneNieHuss M MHOXKECTBO 3HAaYeHUW (QYHKIWU, Tpaduk
(byHKIMHU, B3aUMHO OOpaTHBIE (PYHKITUH
32 OnepupoBaTh NOHATUSAMH: YETHOCTh M HEYETHOCTh (DYHKIMH, HYIH
' (GyHKIIUY, TPOMEKYTKH 3HAKOMOCTOSHCTBA
3.3 Hcnons3oBarh rpaduku GyHKINAN ISl pelIeHUs YpaBHEHUN
14 Ctpoutb W uyuTarth Trpaduku JTUHEHHONH (QYHKIUH, KBaJIpaTHUYHOU
' (byHKIUY, CTeNIEeHHOW (PYHKIIMHU C IIeJIbIM MOKa3aTeaeM
Ucnonb3oBath rpaduku GyHKIUN A7 KUCCIEIOBAaHUS IPOLECCOB H
35 3aBUCUMOCTEH TpHU PEUICHWU 3a7ad U3 JPYTuX Y4eOHBIX MPEAMETOB H
' peaibHOM  JKWM3HM, BbIpaxarb (opMmyramMu 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU
4 Hauana maremaTudeckoro aHaiausa
il OnepupoBaTh MOHATUAMHU: IOCIEIOBATEIBHOCTh, apH(MeTHuecKas u
' reoMeTpuyecKas mporpeccun
OnepupoBaTh NOHATUSIMU: OECKOHEUHO YOBIBaroIIas TIeoMeTpUuyecKas
4.2 mporpeccusi, cymma OECKOHEYHO YOBIBAIOIIEH TeOMETPUYECKOM
MPOrpeccuu
4.3 3amaBaTh MOCIENOBATEIHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30Barh CBOMCTBA IOCIEIOBATEIBHOCTER MW MPOTPECCHUU IS
' pellIeHrs peabHbIX 3aJa4 MPUKJIaJIHOTO XapaKTepa
5 MHoOX€ecCTBa U JIOTUKA
5.1 OnepupoBaTh NOHATUSAMU: MHOKECTBO, OTIEPAIlMU HAJl MHOYKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN —amnmapaT MAJis OMHCAHUS
5.2 pEaJIbHBIX MPOLECCOB U SBICHUI, IpPU pEIIEHHUH 3ajad U3 APYTUX
Y4EOHBIX TIPEIMETOB
53 OnepupoBaTb  NOHATUSAMU:  OIpPENEICHHE, TEOpEMa,  CJEICTBHUE,

J0Ka3aTcJIbCTBO

11 KIIACC




Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMBbI CpelHero o01ero od0pa3oBaHus

1

Yucna ¥ BEIYUCIIEHUS

1.1

OHGpI/IpOBaTB MNOHATUAMU:. HATYPAJIBHOC, LCJIOC YHCIO, HCIOJb30BATH
IMPU3HAKHU OCIMMOCTU MCJIBIX YHUCCII, PAa3JIOKCHHUC YHUCIIa Ha IIPOCTHIC

MHOXUTCIIN OJId pCHICHU 3aaa4

1.2

OHGpI/IpOBaTB MOHATHUCM: CTCIICHDb C pallMOHAJIBHBIM ITOKAa3aTCJICM

1.3

OHGpI/IpOBaTB IIOHATUAMMU norapmbM qucilia, JACCATUYHBIC n

HaTypaJIbHbIE JIOTapU(PMbI

YpaBHEHUS 1 HEPABEHCTBA

2.1

[IpuMeHATh CBOWMCTBA CTENEHW ISl TMPEeoOpa3oBaHUS BBIPAKCHH,
ONCpUpPOBATh IMOHATHUAMU: IMOKA3ATCIBHOC YPABHCHHUC MW HCPABCHCTBO,

peuiaTb OCHOBHBIC THIIbI ITIOKa3aTCIbHBIX ypaBHeHI/II\/'I 1 HCPAaBCHCTB

2.2

Bomonsasate npeoOpa3oBaHUs BBIPAKEHHUN, COACPIKALIMX JIOTapu(MBI;
OTIepUPOBATH MOHATHIMHU: JIOTApU(PMUUECKOE YpaBHEHHUE U HEPABEHCTBO;

penaTh OCHOBHBIE THIIbI JOTapU(MUUECKUX YPAaBHEHUN U HEPABEHCTB

23

Haxonuts pemeHus NpocTeUInX TPUrOHOMETPUIECKUX HEPABEHCTB

24

OnepupoBaTb NOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH U €€
pEIICHHE; UCIOJIb30BAaTh CUCTEMY JIMHEWHBIX YPaBHEHUH I PELICHUS

MPAKTUYCCKUX 3aaa4

2.5

Haxomuts  pemieHMss OPOCTEHMIINX CHUCTEM M COBOKYIIHOCTEH

palMOHATILHBIX YPaBHEHUI 1 HEPABEHCTB

2.6

MogenupoBaTh peajbHbIE CUTyallMM Ha SI3bIKE aireOpbl, COCTaBIATH
BBIPAQKCHMSI, YPABHEHUS, HEPABEHCTBA U CHUCTEMBI II0 YCJIOBHIO 3aJ1a4H,
HCCIIE0BATh TIOCTPOEHHBIE MOJCIM C HCIOJIB30BAHMEM arapara

anreOpbl

OyHKINUH U TPaPUKH

3.1

OmnepupoBaTh TOHATHSAMHU: IEpHOAMYECKAs (QYHKIUSA, HPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUKH SKCTpeMyMma (DyHKIIMH, HauOoJbIlee U
HanMeHbIllee 3HaYeHUs! (PyHKIMHM Ha MPOMEXKYTKE; MCIOJIB30BaTh UX IS

uccien0BaHus GYHKIUH, 33laHHOH rpagukom

3.2

OnepupoBaTh MOHATUSAMU: TPAPHUKH ITOKA3aTEIbHON, JJIOTapUPMUUIECKON 1

TPUTOHOMETpUYECKNX (yHKIUI; u300paxkaTb HMX Ha KOOPAUHATHOM




IMJIOCKOCTHU U UCIIOJIB30BATh JIA PCIICHUSA ypaBHeHI/Iﬁ 1 HCPABCHCTB

N3o0paxkaTh Ha KOOPAMHATHOW IUIOCKOCTH TpapuKH JTHHEHHBIX

3.3 YpaBHEHUH W HCMOJIb30BaTh HMX [JI PEHICHUS] CUCTEMbl JIMHEUHBIX
YpaBHEHUU
34 Ucnonb3oBare rpaduku (GyHKOUNA AJIT UCCIEIOBAHHS MPOILECCOB H
' 3aBHCUMOCTEH U3 IPYTUX yUYeOHBIX TUCHUIUIMH
4 Havana maremaTdeckoro aHanunsa
OnepupoBaTh MOHATUSMHU: HeNpepbiBHAsS (YHKUUSA, MPOU3BOAHAS
4.1 (GYHKIIUHM; HCIONIb30BaTh TEOMETPUYCCKUN U (PUBNYECKUN CMBICI
MIPOU3BOTHOMN I pellIeHus 3aa4
42 HaxomuTh  mpoOW3BOAHBIE  AJIEMEHTAPHBIX  (PYHKIHA, BBIYUCIATH
' MIPOU3BOIHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO QYHKIUI
Hcnonp30BaTh MPOM3BOJIHYIO JUIS  MCCIAEAOBaHUSA (PyHKIMH Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMbI, IPUMEHSAThH PE3yJIbTaThl UCCIEIOBAHUS K
MOCTPOEHUIO TpaduKOB
44 Hcnonp30BaTh MPOM3BOJHYIO [Tl HAXOKICHUS HAUYYIIETO PEIICHUs B
' MPUKIIAIHBIX, B TOM YKCJIE COLMAIbHO-I)KOHOMUYECKHUX, 3aa4ax
45 OnepupoBaTh TOHITUSIMHU: TIepBOOOpa3Hass W WHTErpaj; IOHUMAThH
' TEOMETPUUYECKHUI M (PU3HUECKHUI CMBICT HHTErpajia
46 Haxoauth mepBooOpa3zHble 3JIeMEHTapHbIX (QYHKIUM, BBIUUCIATH
. uHTerpai o gopmyne Hetorona — JleitOnuma
47 Pemarp npukiaaHble 3aa4u, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKOTO

U (QU3UUECKOro XapaKkTepa, CpeICTBAMH MAaTeMaTHYECKOTO aHaIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

IIpoBepsiemMblil 3JIeMEHT COAePKAHUA

Kon
1 Yucna u BBIYUCIICHUS
Panmonaneupie unciaa. OOBIKHOBEHHbIE U JIECATUYHBIE JPOOH, TPOLIEHTHI,
OCCKOHEUHBIE  TMEpPUOJMUYECKHE  Opodu.  ApudMeTHYecKHe  Omepauuud ¢
1.1 palMoHaIBHBIMHM YHCIIaMHU, TTPeoOpa30BaHMs YHCIOBBIX BhIpakeHHU. [IpumeHeHue
Ipo0eil ¥ TPOIEHTOB IS PEUICHUS MPHUKIAIHBIX 3a/ad M3 Pa3jINYHbIX OTpaciei
3HAHUW U peaTbHOM KU3HU
JlericTBUTENIBHEIC qycIia. PanmmonanpHbIe Hu HWppaluOHAIbHBIC qycia.
1.2 Apudmernueckue omepanuu C JACUCTBUTENbHBIMH uuciaaMu. [IpuOmxéHnble
BBIYMCIICHHUS], IPABUJIa OKPYTJIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN
Crenenn ¢ menbsiM mokazateneMm. CranmapTHas ¢opma 3amucH JeUCTBUTEIBHOTO
1.3 yucna. Vcnonp3oBanue moaxosmeid (GopMbl 3alMCH JEHCTBUTENBHBIX YHCET IS
penieHust MPakTUYECKUX 3a/1a4 U IPEICTABICHUS TaHHBIX
14 Apudmerndeckuii KOpeHb HaTypalibHOU cTeneHu. JlelcTBus ¢ aprupMeTHIECKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
s CuHyCc, KOCHHYC W TAaHI€HC YHCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHCIIOBOTO apryMEHTa
2 YpaBHEHUs U HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa3zoBaHus
579 [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU. OcHoBHbIE
' TPUTOHOMETpHUECKHE (HOPMYIIbI
53 VYpaBHeHue, KOpeHb ypaBHEHHMs. HepaBeHCTBO, pelieHHe HepaBeHCTBA. MeTon
' WHTEPBAJIOB
2.4 Pemenue nensix U ApoOHO-paIMOHAIBHBIX YPABHEHH  HEPABEHCTB
2.5 Pemienue nppanyoHaabHbIX YPABHEHHI U HEPABEHCTB
2.6 Pelienne TpUroHOMETPUYECKUX YPaBHEHUH
57 [IpuMeHeHre ypaBHEHHUI U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a7a4

U3 PA3IUYHBIX 00JIACTeH HAYKH U PeaIbHOM KU3HH




3 OyHKUIUYU U TpaduKu
11 Oynkuusi, cnocoObl 3amanus QyHkuuu. ['padux ¢ysxmum. B3aumao obOparHble
' byHKIAHA
12 O6nactp ompeneneHuss M MHOXECTBO 3HadyeHWM (yHkiuu. Hymm dyskmum.
' [IpomexyTKH 3HaKOMOCTOSHCTBA. YETHBIC M HEUETHBIE (YHKIINN
13 CrenenHass (yHKIMS C HaTypajJbHBIM M LEJIbIM IOKa3zateneM. EE cBolicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS #-0l CTEIIEHU
14 Tpuronomerpuyeckass OKpy>KHOCTb, ONpPEIEICHUE TPUTOHOMETPUUECKUX (PyHKUIUN
' YHUCJIOBOI'0 apryMeHTa
4 Hayana maremaTndeckoro aHanunsa
al ITocnenoBaTeNbHOCTH, CHOCOOBI 3aJaHus IIOCJIENOBATEIbHOCTEH. MOHOTOHHBIE
' NOCJIE0BATENBHOCTH
Apudmernueckass U TeOMETpHUECKas Tporpeccuu. beckoHeuHo yObIBaromias
T reomerpuueckas mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH T€OMETPHUYECKOM
' nporpeccur. Popmysna CI0XKHBIX MPOLEHTOB. lcnonap30BaHHME NPOrpeccuu AJis
pelIeHUs pealbHbIX 3aJa4 MPUKJIaJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHOecTBO, oOIepaluu HajJ MHOXecTBaMu. Jluarpammbl Oinepa — Benna.
5.1 [IpumeHeHne TEOPETHKO-MHOKECTBEHHOIO ammnapara s OIUCAaHUS peaJIbHbIX
MIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yYeOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIIACC
Kon IIpoBepsieMblil 3JIeMEHT COAePKAHUA
1 Uucna v BBIYUCIECHUS
1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku AeIMMOCTH LETbIX YHCe
1.2 Crenenb ¢ pallMOHANBHBIM MOKa3areneM. CBOWCTBa CTETIEHU
1.3 Jlorapudm uucna. /lecaTuyHble U HATYpaJbHbBIE JOTapU(PMBbI
2 YpaBHEHHUs U HEpABEHCTBA
2.1 [IpeoOpa3oBaHue BBIPAXKEHHIA, COACPIKALINX JIOTapU(MBI
55 [TpeoOpa3oBaHue BBIPAKEHHIA, COACPIKALIMX CTENIEHH C PAlHOHATBHBIM
' MoKazaresiem




23

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 Iloka3aTenbHbIC ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! © HEPABEHCTBA
6 CucreMpl JHMHEWHBIX ypaBHEHUH. PelieHue mNpUKIaAHBIX 3a4ad C IIOMOILBIO
' CHUCTEMBI IMHEHHBIX YPAaBHEHU
2.7 CucrteMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB
)3 IIpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELLIEHUIO0 MaTEMaTHUECKUX 3a]a4
' Y 3a/1a4 U3 Pa3InIHBIX 00JaCTel HAYKW U PEATbHON KU3HH
3 OyHKIMU U TpapuKu
Oynknusa. Ilepuonnueckne ¢yHkmuu. [IpomMexyTKH MOHOTOHHOCTH (DYHKITHH.
3.1 MakcumymMbl U MHUHUMYMBbI ¢QyHKuud. HaunOomnblee W HauMeHblee 3HAUYECHUE
(GYHKIIMU Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U Tpaduku
33 [TokazarenpHas u norapudmudeckas PyHKIIUN, UX CBOUCTBA U rpaduKu
34 Hcnonb3oBanue rpagukoB GyHKIMN IS peIIeHUs] YpaBHEHUH U JTMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB  (YHKIOMA Ui UCCIENOBaHMUA  IPOLECCOB |
3.5 3aBUCUMOCTEH, KOTOpPbIC BO3HUKAIOT MPU PEIICHWH 3adad U3 JPYTruX YIeOHBIX
IIPEAMETOB U peaIbHOMN KU3HU
4 Hauana maremaTn4eckoro aHaiausa
4.1 HenpepoiBable pyHKIMU. METO MHTEPBAJIOB JJIsl PEIICHUS] HEPAaBEeHCTB
4.2 [TpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKHU CMBICI TPOU3BOIHOM
43 [Tpou3BosaHble 37MeMEHTAapHBIX (yHKIUH. DOpMyIBl HAXOXACHUS TMPOU3BOIHOM
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (QYHKIIUH
[IpumeHeHre TNPOU3BOAHON K HCCIEIOBAHUIO (YHKIMI HAa MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxoxneHne HauOosbIIero 1 HauMEHBIIEro 3HauYeHUs (QyHKIMM Ha
OTpe3Ke
IIpumeHeHrne NpOU3BOAHOM ISl HAX0XKIEHUSI HAWIYUIIEro pEeUIeHHs B IPUKIIAAHbIX
4.5 3a;avax, MJis ONpPEAENICHHs] CKOPOCTH TpoIlecca, 3aJaHHOTO (OpPMYJION Wi
rpaduKom
4.6 ITepBooOpaznas. Tabnuma nepBooOpasHbIX
47 WuTerpan, ero reoMeTpuueckuil u gpusnueckuii cMpici. Brrancienue uHTerpana mo

dbopmyne HetoTona — JleiiOauia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 001ero
o0pa3zoBaHust

Brnanenne meromamMu J0Ka3aTeNbCTB, AITOPHUTMAMH PEIICHUS 3aad;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATH IMOHATUSMH: OINpEAEIICHHUE,
aKCMoMa, TeopeMma, CIIEJCTBUE, CBOMCTBO, NPHU3HAK, OKA3aTelIbCTBO,
paBHOCHIIbHBIE (DOPMYTUPOBKHU; TPUMEHSATH UX; YMEHHE (POPMYyIHPOBATH
00paTHOE W TPOTUBOIIOJIIOKHOE YTBEPXKICHUE, MPUBOIUTH TPUMEPHI H
KOHTPIPUMCEPBI, HCIIOJIB30BaATh MCTOL MaTeMaTHYECKOHU HWHAYKIUH,
NPOBOIUTh  JTOKAa3aTEIbHBIC PACCYKIEHHUS TpPU pEHICHWH 3a/ad,
OLICHUBATh  JIOTMYECKYIO0  IIPAaBUIBHOCTb  PACCYKIACHUN;  YMEHHE
OTIEPHPOBATH TMOHITHSIMHU: MHOXKECTBO, MOJMHOXECTBO, OINEPALMU HaJ
MHOXCCTBaMU, YMCHUC HUCIIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHBII\/'I
ammapar Uit OIMCaHUs PEATBHBIX MPOIIECCOB U SIBIICHUH H ITPH PEIICHUH
3ala4, B TOM 4YHCIC U3 [OPYrux yqe6HHx npeaMeToB; YMCHHC
OTIEpUPOBATh MOHATUIMH: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHME 3a/laBaTh U OIUCHIBaTh Trpadbl Pa3InYHBIMU

croco0aMu; UCTIOIL30BaTh Tpad)bl IPH PEIICHUH 33714

YMeHHne omnepupoBaTh MOHATHSIMH: HATypallbHOE YHCIIO, IEJI0E YHCIIO,
CTCIICHb C LCJIBIM IMOKa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHDb
C palnMOHAJbHBIM  TIOKA3aTeleM, CTEeNeHb C  JIeHCTBUTEIBHBIM
nokaszarejeM, Jorapupm 4UMciIa, CHUHYC, KOCHHYC ¥  TaHICHC
IMMPOU3BOJIBHOI'O0 4YHCJIa, OCTATOK IO MOAYJII0, PallMOHAJIBHOC 4YHCIIO,
UppallMOHAIbHOE  YHCJIO,  MHOXXECTBAa  HATYypPAIbHBIX,  IEJBIX,
palroOHAaJIbHBIX, I[eﬁCTBHTeHBHBIX YHUCCII, YMCHUC HUCITIOJb30BAaTh
NPU3HAKH JIETMMOCTH, HAUMEHBIINA OOIIMH JEeTUTeNhb U HauMEHbIIee
oOmiee kpaTHoOe, anropuT™M EBKIMIa Mpu pernieHny 3aad; 3HaKOMCTBO C
pa3IMYHBIMU ~ TIO3MIIMOHHBIMA ~ CHUCTEMaMH  CUHCIICHUS;  yMEHUE
BBIIOJIHATL BBIYUCIIEHUE 3HAUCHUU U npeo6pa30BaHH;1 BBIpa)KeHI/Iﬁ cO
CTENEeHsAMH MW JorapudmMaMu, mpeoOpa3oBaHUs IPOOHO-PAMOHATBHBIX

BBIp&)KGHHfI; YMCHHUC OINCPpHUPOBATH MNOHATUAMU: IMOCICAOBATCIBHOCTD,




apudmernueckas mporpeccus, reoMeTpHuYIecKas mporpeccus,
OCCKOHEYHO yOBIBafOIIash TeoOMETpHYecKass TPOrpeccHsi; yYMEHHE
3aJaBaTh MIOCJIICAOBATCIbHOCTH, B TOM YHCJIC C IIOMOIIBIO peKyppeHTHHx
dbopMys; yMEHHE ONEpPHpPOBaTh TMOHATHIMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMILJIEKCHBIE YHCIIA, MOLYJIb U apPTYMEHT KOMIIJIEKCHOTO
yucia, ¢opMa 3amuch  KOMIUIEKCHBIX YHCeN (TeoMeTphuecKas,
TPUTOHOMETpHUYECKass U  anreOpanyeckas); yYMeTb IPOH3BOIUTH
apudMeTUYECKHE JIEUCTBUS C KOMIUIEKCHBIMA YHCJIAMH; IPUBOJUTH
anMepH HUCIIOJIB30BAHUS KOMITJICKCHBIX YUCCII, OHGpI/IpOBaTB
MOHATHSIMHA: MaTpuma 2xX2 u  3X3, onpenenureslb  MaTpUIbL,

I‘GOMGTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIIUTCIIA

YMeHue onepupoBaTh NOHATHUSMU: PALUOHAIBHBIE, MppalOHAIbHbIE,
MOKa3aTelbHbIe, CTENEHHbIE, JIOTapu(pMUUYECKHEe, TPUTOHOMETPHUUECKHE
YpPaBHEHHsS U HEPABEHCTBA, HUX CUCTEMBI; YMEHHE ONEPHUPOBATH
MOHSTUSIMU: TOXKIECTBO, TOXKJIECTBEHHOE NpeolOpa3oBaHHe, YpaBHEHHE,
HEPAaBEHCTBO, CHCTEMA YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTb
YpPaBHEHU, HEPABEHCTB W CHUCTEM; YMEHHE pEIlaTh YpPaBHEHMUS,
HEPABEHCTBA M CHUCTEMbI C IMOMOILIBIO Pa3IMYHBIX NPUEMOB; peLIaTh
YpPaBHEHUsI, HEPAaBEHCTBA M CHUCTEMBl C NAPaMETPOM; IPUMEHATH
YpaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JUISl PELICHHUs] MaTeMaTUYECKUX

3a]a4 U 3a]a4 U3 pa3Iu4HbIX 00JacTel HayKu U peallbHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMH: (QYHKIHSA, YETHOCTh (QYHKIHH,
HNEPUOMYHOCTD (PYHKIUH, OIPaHMYECHHOCTh (YHKIHMH, MOHOTOHHOCTb
byHKIHH, SKCTpeMyM (GYHKIMH, HAaUOOJbIIIee U HAUMEHbBIIICe 3HAUYCHUS
(GYHKIMU Ha IPOMEKYTKE, HEMpepbIBHAS (DYHKITHSI, aCHMOTOTHI rpaduka
GyHKIMH, TIepBas U BTOpasi MPon3BoaHAs (PyHKINHU, TEOMETPUICCKUN U
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpa3Has, ONpeneTEHHBIN
MHTErpajl; YMEHHE HAXOOUTh aCHMNOTOTHI rpaduka (DyHKIUH;, yMEHHUE
BBIYUCIIAT  TPOU3BOJHBIE CYMMBI, IPOM3BEACHUS, YACTHOTO H
KOMITO3UIMHN (YHKIMH, HaXOAUTh YpaBHEHHE KacaTelbHOH K Tpaduky
(GYHKUMU; yMEHUE HaXOIUTh MPOU3BOJHBIC SJIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIONb30BaTh MHPOM3BOAHYIO JUIS HCCIECIOBAaHUS (QYHKIHH,
HaXOIUTh HAWOOJbIIME M HAUMEHBIIWE 3HA4YeHUs (YHKIMA; CTPOUTH
rpaKi MHOTOWJICHOB C HCIIOJI30BAaHMEM armapaTa MaTeMaTHYECKOTO
aHanmu3a; NPUMEHATh NPOM3BOJHYIO JJIi HAXOXKIEHHUS HAWITYYIIero

PEICHMA B IPUKIAAHBIX, B TOM YHUCJIC COLHUAJIbHO-DKOHOMUYCCKHX H




bu3MYECKUX 3a7a4ax; HaXOJUTh TUIOMIAIN U 00BbEMBI QUTYP C TTIOMOIIBIO
WHTErpajia; MPUBOIUTH NMPUMEPHl MaTEMaTHYECKOTO MOACTHPOBAHUS C

noMoIkio A depeHnnanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMHU: rpaduk QyHKUUH, oOpaTHas
GbyHKIMSA, KOMIO3UIMSA (QYHKIUH, JHHEHHAs (QyHKIMSA, KBaapaTHIHAS
byHKIMA, panuoHaabHas byHKIH, CTETEHHAs byHKIH,
TpUroHomerpudeckne (GyHKOuM, O0OpaTHBIE  TPUTOHOMETPHYECKHE
¢yHKIMHM, TIOKa3aTeldbHas M Jorapugmuyeckas (yHKIMH; YMEHHE
CTPOUTHh TpadUKU H3YUYEHHBIX (PYHKIIUH, BBITIOJHATH NPEOOpa3oBaHUS
rpaduKoB (QYHKIMNA, UCTIONB30BaTh TPadUKHU ISl U3yUYEHUS POLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUN 3a]ad W3 APYTUX YYEOHBIX NMPEIMETOB H
3aa4 U3 peasibHOW JKU3HHU; BBIpaKaTh (HOpMyJIaMH 3aBUCUMOCTH MEXITY
BEJIMUMHAMH; HCHOJB30BaTh CBOMCTBA M Tpapukn QYHKIOMHA s
peleHus] ypaBHEHHH, HEpaBEHCTB U 33/1a4 ¢ apaMeTpamu; n300pakaTh
Ha KOOPAMHATHOW IJIOCKOCTH MHOXKECTBAa PEIICHU ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJaud Pa3HBIX THUIIOB (B TOM 4HCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33JIla4¥ U3 00JIACTH YIPABICHUS TUYHBIMU U CEMEHHBIMH
(dbuHaHCaMM); COCTABIIATH BBIPAXKEHUS, YpaBHEHHUS, HEPABEHCTBA U MX
CHUCTEMBI TI0 YCIOBHUIO 3aJauM, HMCCIEIOBATh IMOJIYYEHHOE pEIICHUE U
OLICHUBATh MPAaBIONOAOOHOCTh pPE3yJbTATOB; yYMEHHE MOIEIUPOBAThH
peabHBIE CHUTYallMd Ha S3bIKE MATEMaTHKH; COCTaBISTH BBIPAKEHUS,
YpaBHEHHUs, HEPaBEHCTBA M MX CHCTEMbl 110 YCJOBHIO 3aJayH,
UCCJIEOBATh MOCTPOEHHBIE MOJEIM C HCIOJb30BAaHUEM armmapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpeHee apupMETHIEeCKOe, MeIuaHa,
HauOosblllee W  HaWMEHbIllee 3HAa4YeHHs, pa3Max, JIUCHEepCHus,
CTaH/JAapTHOE OTKIIOHCHHE YHCIOBOrO Habopa, yMEHHE W3BIICKATh,
UHTEPIPETUPOBATh WMH(GOPMALIMIO, TPEICTABICHHYI0 B Tabmumax, Ha
quarpammax, rpadukax, OTpakaroly0 CBOMCTBA peallbHBIX MPOIECCOB U
SBJICHUH; MPEACTaBIATh HHYOPMALIMIO C MMOMOIIBIO TaOJIHIl U AUATPAMM;
UCCJIEI0BATh CTATHCTHUYECKUE JaHHBIE, B TOM YHCJIE C NMPUMEHEHUEM
rpaguyeckux METOJIOB M  DJIGKTPOHHBIX  CPEICTB; Trpaduuecku
UCCIICIOBAaTh COBMECTHBIE HAOJIOJACHHWS C TIOMOIIBIO JHArpaMMm

paccenBaHus U JUHEUHOW perpeccuu




YMeHue OoInepupoBaTh IOHATUSMU: CIIy4alHBIM OIBIT U CIy4YalHOE
COOBITHE, BEPOSITHOCTh CIy4yailHOro COOBITUS; YMEHHME BBIYMCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TI'paUUYecCKUX METOM0B; HPUMEHSThH
(GOpMyJBl CIIOKEHHSI M YMHOXEHHs BEpOSATHOCTEH, (HOpMyiy IMOJIHOU
BEPOATHOCTH, (popmyny bepHyiuim, komOuHaTOpHBIE (QaKTHl U HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEAIbHBIX COOBITMH; yMEHHE OIEepUpPOBaTh
HNOHATUSMM: CIy4yailHas BEJIMYMHA, pACIPENEICHUE BEPOSTHOCTEM,
MaTEMAaTHYECKOE OKUIAHUE, IUCIEPCHs M CTAHJAPTHOE OTKJIOHEHHE
CllyualiHOW BeIMYUHBI, (QYHKIMH paclpelesNieHuss W  IUIOTHOCTH
PaBHOMEPHOI'O, IIOKAa3aTEJBHOIO M HOPMAJIBHOTO pPAaclpeAcieHul;
YMEHHME MCHOJIb30BaTh CBOMCTBA M3YyYEHHBIX pacHpeiesieHul IS
pelieHus 3ajad; 3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCel,
METO/ABI BBIOOPOUYHBIX HCCIIEAOBAaHUIM; yMEHHE TNPHUBOJUTH IPUMEPHI
IPOSIBJIEHUS] 3aKOHA OOJIBIIMX YHMCENT B HMPUPOAHBIX M OOLIECTBEHHBIX
ABJICHUSX; YMEHHUE ONEPUPOBATH MOHATUSAMU: COUETAHHE, IEPECTAHOBKA,
YUCJIO COYETAaHWM, YHCIIO TEPEeCTaHOBOK, OWHOM HbIOoTOHA; ymeHHe
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M pacCy>KICHUS I PELICHUS 3a/1a4;
OLICHUBATh BEPOATHOCTH pealbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJyYCHHBIN PE3YIIbTAT

YMeHue onepupoBaTbh IOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIUIA, IUIOCKMH yrod,
JBYI'PAHHBIA yroJl, TPEXTPAHHBIM YIOJI, CKPELIMBAIOLIUECS IPSIMBIE,
NapaJUIeIbHOCTh U NMEPHEHINUKYISPHOCTh NMPSAMBIX M IUIOCKOCTEH, yroin
MEXAY MPSMBIMHU, YIrOJI MEXKIY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IUIOCKOCTSIMHU, PACCTOSHHUE OT TOYKU 1O INIOCKOCTH, PACCTOSIHUE MEXKIY
IPSAMBIMH, PACCTOSHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPU
pelIeHNH 3a/la4 M3ydeHHbIe (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIEr0 MHpa; CTPOUTH
MAaTEMAaTHYECKAE MOJENH C IOMOIIBIO TI'€OMETPUYECKHX IOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MMPAKTHYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMH: IUIoUIans (GUrypel, o0bEM (Gurypsl,
MHOTOTPAaHHHK, NPABIIBHBI MHOTOTPAHHHK, CEUYCHHE MHOTOTPAaHHHUKA,
Ky0, mapajuienenuries, NpuU3Ma, NUpaMuaa, (Gurypa U IMOBEPXHOCTD
BpaIlleHNs], HWINHAP, KOHYC, Imap, cdepa, Imiomans cdepsl, MIOmaIs
MOBEPXHOCTU TMHMPaMMJbI, TPU3MBI, KOHYyCa, IMIMHApA, 00BEM KyOa,

IPSIMOYTOJIBHOTO TMapaijiesienumea, MUpaMuibl, TPU3MBbL, LUIUHAPA,




KOHYyCa, I11apa, pa3BépTKa MOBEPXHOCTH, CEUCHMUs] KOHyca M IWJIMHJPA,
napajuleJIbHblE OCH WM OCHOBAHUIO, CEYEHUE 1Iapa, IIJIOCKOCTh,
Kacaromasicss cdepbl, MUWIMHAPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHHKa, U300pakaTb MHOTOTPAHHUKH, QUTYPHI U MMOBEPXHOCTH
BpAIICHUs], UX CEUCHHUs], B TOM UKCJIE C TOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSATh CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITETLHO
dbopMyIUpOBaTh OMpEEIICHUs U3YdaeMbIX (PUTYp, BBIIBUTATH TUTIOTE3BI
O CBOMCTBAaxX U MpU3HAKAX F€OMETPUUYECKUX (GUTYyp, 0OOCHOBBIBATH WM
OTpOBEpraTh HWX; YMEHUE MPOBOAWTH KIacCHUPUKaAIM0 GUTYp IO
pPa3IUYHBIM TPU3HAKaM, BBIMOJIHATE HEOOXOAMMBIE JIOMOJHUTEIbHBIE

MOCTPOEHUS
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YmMmenune OIICpHUPOBATH IIOHATUAMMU: JIBHUKCHHUC B MMPOCTPAHCTBC,
napajiebHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHuWe TMOAOOMs, TMOAOOHBIE QUTYPBI;, yMCHHE
pacro3HaBaTh paBHbIE W MOJOO0HBIE (QUTYpBI, B TOM YHCIE B MPHPOJIE,
UCKYCCTBE, apXWUTEKType; HCIOJIb30BaTh T'€OMETPHUUYECKHUE OTHOIICHUS
NpU PEIICHWW 3a/a4y, HAXOJWTh TEOMETPUYECKHE BEIMYMHBI (IJIMHA,
yroj, IUIOIAAb, OOBEM) NpH pPEUICHWH 3a1ady M3 APYTruxX Y4eOHBIX
NPEMETOB M U3 PEaTbHOHN JKU3HU; YMEHHE BBIUUCIATH TE€OMETPHUYCCKHE
BEJIMYMHBI (IJIMHA, YTOJd, IUIONIalb, O0BEM, IUIOIIAb MOBEPXHOCTH),
UCTIONB3Ysl M3YYCHHBIC (DOPMYIIBI ¥ METOABI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MHUPAMHUIbI, TPU3MBI, KOHYCa, HWIMHAPA, IUIOMAAb Chepsl;
00bEM Ky0a, MPSIMOYTOJIBHOTO TapaJuIe/IeNuIe/ia, MMPaMUIbI, TTPH3MBI,
IWJIMHIpPA, KOHyCa, IIapa; yYMEHHE HAXOIUTh OTHOIIEHHE OOBEMOB

MoTI0OHBIX (hUTyp
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YMeHue oneprupoBaTh NOHATUAMU: IPSIMOYTOJIbHASL CHUCTEMa KOOPJIUHAT,
BEKTOp, KOOPJAMHATBHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BEIEHNE BEKTOpa Ha 4YHCIIO, pa3joXKeHHe BeKTopa Mo 0Oasucy,
CKaJsIPHOE IIPOM3BEJICHUE, BEKTOPHOE IIPOM3BEICHHUE, YIOd MEXKIY
BEKTOPAMH; YMEHUE HCIOJIb30BATh BEKTOPHBIM M KOOPAWHATHBIMN METOA
JUISE  peUIeHHs TEOMETPUUYECKHMX 3aJad H 3aj]ad JPYTruX Y4eOHBIX

MIPEMETOB
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YMenue BBIGI/IpaTB HO,Z[XOI[HH_II/II\/'I MCTOA JI1 PpCHICHUA  3aldd4u,
IIOHUMAaHHUEC 3HAYUMOCTH MAaTCMATUKKW B H3YUCHUU IMPUPOAHBIX U
O6H_[€CTBGHHI>IX nmpoueccoB " HBHGHHﬁ; YMCHUC  PACIIO3HABATH

IIPOSABJICHUEC 3aKOHOB MAaTCMATHUKH B HUCKYCCTBC, YMCHHEC IIPHUBOJUTH




IpUMEPBl  MaTEMaTUYECKUX OTKPBITUA POCCHMCKOM M MHPOBOU

MaTeMaTU4eCKON HayKu




INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

IIpoBepsiemMblil 3JIeMEHT COAePKAHUA

Kon
1 Yucna u BBIYUCIICHUS
1.1 HarypanbsHble u nesnbie yucia. [IpusHaku 1eIMMOCTH LENbIX YUCeN
1o Panmonaneubie  uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIICHTHI,
’ OCCKOHEYHBIC TTEPUOANIECKUE APOOH
13 Apudmerndeckuii KOpeHb HaTypajdbHON cTerneHHu. JelcTBus ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
14 Crenens ¢ 1enbiM nokazareneM. CTeneHb ¢ paluoHaIbHbIM NToKa3zateseM. CBoiCcTBa
' CTENEHU
Ls CuHyCc, KOCHHYC M TaHIT€HC YHUCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YHCIIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. JlecaTuaHbIC U HATYPATBHBIC JTOTApU(HMBI
JeiictBuTenpHble  unciaa.  ApuMETHUECKHE OIEepaluud C  JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnnxEHHble BHIYUCIIEHUS, PpaBUjla OKPYIJICHUS, MPUKHUIKA U OLEHKa
pe3yJibTaTa BIYUCICHUN
1.8 [IpeoOpa3zoBanue BeIpaKECHUH
1.9 KommiekcHble uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Llenwie 1 poOHO-palMOHATILHBIC YPAaBHCHHS
2.2 HppanuoHanbHbie ypaBHEHUS
2.3 Tpuronomerprueckue ypaBHEHH
24 [Toxa3zaTenbHbIC U JOrapUPMUUECKUE YPABHEHUS
2.5 [enpie 1 1poOHO-paioHaTbHBIC HEPABEHCTBA
2.6 UppanmonaibHbie HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUSsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucteMsl JTUHEHHBIX YpaBHEHUN. OnpenenuTesib MaTPUIbI




3 @OyHKIUYU U TpaduKu
11 Oynkuus, crnocoObl 3amanus ¢yHkuuu. ['paduk ¢ynkumu. B3anmuo oOpaTHbIE
' bynkuun. Yérapie 1 HeuéTHBIC QyHKIMU. [leproaudyeckue GyHKITUN
O6nactp ompeneneHuss W MHOXKECTBO 3HaueHWd ¢GyHkumu. Hymn ¢yHKInn.
32 [IpomMeXyTKM  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MakcumyMbl ¥ MHUHMMYMbI (GyHKIMHM. HamOGonbliee u HauMeHbllee 3HAYCHHE
(GYHKINN Ha TPOMEXKYTKE
13 CrenenHass (yHKIMS C HaTypalbHBIM M LENbIM Moka3aTeneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS #-0l CTEIIEHU
34 Tpuronomerpudeckue GyHKIIUHA, UX CBOMCTBA U TpaduKu
3.5 [oxa3zaTtenpHas u norapudmuyeckast QyHKIIUH, UX CBOWCTBA U IpaduKu
16 Toukn paspbiBa. AcumnTorel TpadgukoB ¢yHkuuid. CBoicTBa  (YHKIMHA,
' HEMpEepPbIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs MOCIEA0BATENLHOCTEN
3.8 Apudmerndeckas u reoMeTpudecKas nmporpeccur. @opmMyina CI0KHBIX MPOIEHTOB
4 Hauvana mareMaTn4eckoro aHaamsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BogHbIE 31€MEHTAPHBIX (PYHKITHI
[IpumeHenne NPOU3BOJHONM K HCCIENOBaHMIO (YHKIMA HAa MOHOTOHHOCTb H
4.2 sKkcTpeMyMbl. HaxokaeHne HanOonbIIero U HaMMEHbIIEro 3HaYeHHUs (YHKLIMU Ha
OTpe3Ke
4.3 [lepBooOpasnas. Murerpan
5 MHOxecCTBa U JIOTUKa
5.1 MHoxecTBO, Onepaluy HajJ MHOXKecTBaMu. J(narpamMmel Ditnepa — Benna
5.2 Jloruka
6 BepositHoCcTh 1 cTatucTHKa
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepostHocTh
6.3 KomOunaropuka
7 ['eomeTpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMBbI€e ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena ¥ MOBEPXHOCTH BpALLEHUS




7.5

KOOpI[I/IHaTLI 1 BCKTOPLL
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