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AHHOTALUA

Kk pabouuM nporpammam @I'OC COO no matemaTtuke (Anredpa v Havaga aHaJIn3a,
I'eometpus, BepositHocTh u Ctatuctuka) 10-11 knaccel (061ieo0pa3oBaTeabHbIN
YPOBEHbB)

PaGowass  mporpamma mo  yuyeOHOMYy  mpeameTry — «MaTeMaTuka»
(oOureoOpa3oBaTebHBI  YPOBEHb) COCTAaBJI€HAa Ha OCHOBE TpeOOBaHHM K
pe3yibTaTaM OCBOCHHS MporpaMmbl cpeaHero odmero oopazoanuss ®I'OC COO, a
TaK)K€ OPUEHTUPOBAHA Ha IIEJICBBIC MPUOPUTETHI TYXOBHO-HPABCTBEHHOTO Pa3BUTHS,
BOCIIUTAHMS M COIMAIM3alMK o0ydJarouuxcs, copMynupoBaHHbie B (denepanibHON
paboueil mporpaMme BOCIIUTAHUS.

PaGouas nmporpamma no ydeOHOMY mpeamery «MaTemaTuka» COOTBETCTBYET
denepanbpHON pabodeit mporpamme.

Cornacno ®enepanpHOil pabodeil mporpaMmMe Ha U3ydeHUe MaremaTuku B 10-
11 xnacce obmieobpa3oBaTeIbHOTO YpoBHS oTBoUTCs 340 yacoB U3 pacuera 5 yacoB
B Hegento B 10-m kimacce u 5 yacoB B Henento B 11 kiacce, mpu 3TOM pa3lielieHHe
YacOoB Ha M3yYEHHE alreOpbl, T€OMETPUH U Kypca BEPOATHOCTH U CTaTUCTHKHU
SIBJISIETCS CIISYIONTMM: 2 Jaca B Hejemto anreopsl B 10 kmacce u 3 yaca anreops B 11
kiacce, utoro 170 vacoB; 2 yaca B Henelno reometrpur B 10 kitacce U 1 yac B Henelo
B 11 xmacce, utoro 102 yvaca; 1 yac B Hemeno Kypca BEpPOSITHOCTh M CTAaTUCTHKA,
uToro 68 4acos.

Cpoxk peamu3anmu pabodel mporpamMMbl — JBa  Y4eOHBIX  ToOJIa.
OcHoBHast (popma opraHuzanuu 0OpPa30BATENBHOIO MpoOIlecca — KIACCHO-YpPOUYHas
cUcTeMa.

B paloueii mporpamMMe HanUIM OTpaKeHHE IENH W 3aJadyd  HU3y4YeHUs
MaTeMaTUKH Ha CTYNEHU CpPEIHEro 0Opa3oBaHWs, W3JIOKECHHBIE B TMOSCHUTEIHHBIX
3aMuCcKax K MporpaMme 1o anredpe, TeOMETPUH U BEPOSTHOCTH M CTATUCTUKHU. B Hel
TaK K€ 3aJI0KEHBI BO3MOXKHOCTH MPEAYCMOTPEHHOTO CTaHAApTOM (OPMHUPOBAHUS Y
ydamuxcsi 00IIey4yeOHbIX YMEHUMM H HaBBIKOB, YHHBEPCAJIbHBIX CIIOCOOOB
NEATENIbHOCTU U KIIFOYEBBIX KOMIIETEHTHOCTEH.

Cucrtema ypoKOB COPMEHTHPOBAaHA HE CTOJBKO Ha Mepefady roTOBbIX 3HAHUM,
CKOJBKO Ha  (OpMHpOBAHME AKTUBHOM  JIMYHOCTH, MOTHUBHUPOBAHHOM K
caMooOpa3zoBaHu. Ocoboe BHHUMaHUE YIEISETCS MO3HABATEIbHON aAKTUBHOCTHU
y4aluxcs, pa3BUTHIO TBOPUECKUX YMEHUM, HAYYHOTO MUPOBO33PEHHUS, TYMAHHOCTH,
MAaTEMaTHYE€CKOU KYJIbTYPBI.



[IpuHuunel 0oT60pa OCHOBHOTO U JOMOJHUTEIBHOTO COJIEPKAHUS CBS3aHBI C
MPEEMCTBEHHOCTRIO 1IeJIel 00pa30oBaHMsI HA PaA3JIMYHBIX CTYNEHAX U YPOBHSIX
o0y4eHUs, JTOTUKON BHYTPUIPEAMETHBIX CBSI3€H, C BO3PACTHBIMU OCOOEHHOCTSIMU
pa3BuTua  ydammxcs. JlocTuxkeHuro  pe3ynbTaToB  OOy4eHHUs  CIIOCOOCTBYET
NPUMEHEHUE  JESITEIbHOCTHOTO  MOJXO0Ja,  KOTOPBIM  peanu3yeTrcss  uepes
ucroiab3oBaHue  A(G(PEKTUBHBIX  MENArOTMYECKUX  TEXHOJOTHH  (TEXHOJIOTUH
JUYHOCTHO OPUEHTUPOBAHHOTO OOYYEHUS, Pa3BUBAIOIIETO OOY4YEHHS, TEXHOJIOTUH
pPa3BUTHA  KPUTHUYECKOTO  MBINIJIEHUS,  MOpoekTHo  texHojoruu,  UKT,
310pOBhecOeperaronux).

[Ipennonaraercs UCHOJb30BaHUE METOAOB OOYYEHMs, I/ BEIyIIEH SBISETCS
caMOCTOsITeJIbHAsE ~ TMO3HABaTeJIbHAs  JEATETbHOCTh  y4alllUXCs:  MPOOJIEMHBIMH,
UCCJIEOBATEIBCKUH, MPOTPAMMHUPOBAHHBIN,  OOBSCHUTEIbHO-WIITIOCTPATHUBHBIN.
OO61mast XxapakTepucTHKa y4eOHOro MpeaMeTa.

[Ipu uzyueHun Kypca MaTeMaTUKH Ha TPOPUIHLHOM YPOBHE MPOJOKAIOTCSI U

MOJIyJalOT  pPa3BUTHE  COJACP)KATENIbHBIC JIMHUU: «Anredpa», «DyHKIHN»,
«YpaBHEHUS U HEpaBEHCTBay», «['eomeTpus», «IMeMEeHTh KOMOUHATOPUKH, TEOPUU
BEPOSATHOCTEMN, CTATUCTUKHU U JIOTUKWY», BBOAUTCA JuHUS «Hauana MaremMaTuueckoro
aHaJinm3ay.
PesynbTaTel 0OydeHUs TpeacTaBieHbl B «TpeOoBaHUSIX K YPOBHIO IOATOTOBKHY,
3Q/IAIOIIUX CHUCTEMY HWTOTOBBIX PE3yJbTaTOB OOYYEHHS, KOTOPBIC JOJKHBI OBITH
JOCTUTHYTHI BCEMHU ydYalluMHCs, okaHuuBarommmu 10-11 kjmaccel, U IOCTHKEHUE
KOTOPBIX SBJISETCS 00S3aTCIIbHBIM YCJIOBHEM IOJIOKUTEIBHON aTTeCTallMd yYCHHKA
3a kypc 10-11 kiaccoB. tu TpeOOBaHUS CTPYKTYPUPOBAHBI IO TPEM KOMIIOHEHTAM:
«3HATH/TIOHUMAThY», «YMEThY», «UCIOJb30BaTh MPUOOPETCHHBIC 3HAHUS U YMCHHS B
MPAKTUYECKOM JIEATEIIbHOCTH U MMOBCEIHEBHOM KU3HW.



INOACHUTEJIbHAA 3AIINCKA

PabGouas mporpamma yueOHOTO Kypca «AnreOpa ¥ Hayajga MaTeMaTUYECKOTrO
aHanu3a» 0a30Boro ypoBHs misa oOydaromuxcs 10 —11 kmaccoB pa3paboraHa Ha
ocHOBe DenepanbHOTO TOCYAapCTBEHHOTO 00pa30oBaTENbHOTO CTaHIAPTa CPEIHETO
oOmero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHMIA,
OPEeIBSIBISIEMBIX K MaTeMaTHUYeCKOMY OOpa3oBaHUIO, W TPATUIMI POCCHUHCKOTO
oOpazoBanusa. Peanmuzainusi mporpaMMbl 00eclieYMBAECT OBJAJACHHUE KIFOUEBBIMU
KOMIIETCHIIUSAMH, COCTABISIONIMMH OCHOBY [UJISI CaMOPa3BUTHUS U HEMPEPHIBHOTO
0o0pa3oBaHMs, MEIOCTHOCTh OOIIEKYIBTYPHOTO, JHYHOCTHOTO W IO3HABATEIHHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOIITUXCA.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauama MaTeMaTHYeCKOrO aHalW3a» SBISETCS OJHUM W3
HanboJiee 3HAaYMMBIX B TIPOrpaMMe CTapiiel MIKOJIbI, MOCKOJIbKY, C OJHON CTOPOHHBI,
OH o0ecreynBaeT WHCTPYMEHTAJbHYIO 0a3zy JUisi M3y4eHHUsS BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C JAPYrod CTOpPOHBI, (POpMUPYET JOrM4YecKkoe M abCTpaKkTHOE
MBIIIJIEHUE y4YalluXxcsi Ha ypOBHE, HEOOXOAMMOM it OCBOEHHUS KYpPCOB
nH(pOpPMATUKH, O0IIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH. B pamkax maHHOro Kypca
ydaliuecss OBJIAJIEBAIOT YHHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOM HayKd, KOTOpas
dbopMyITHUpyET CBOU JOCTHXKCHHUSI B MaTeMaTUUECKOM dopme.

Kypc anrebpbl u Hayall MareMaTHUYeCKOro aHajiu3a 3aKJIaJbIBa€T OCHOBY JIJIS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (DU3UKHU, XUMHUH, OMOJIOTUH, TOHUMAaHUSI OCHOBHBIX
TEHACHIIMI AKOHOMHKHA MU OOIIECTBEHHOW >KM3HU, IMO3BOJISIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX ITU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO HCIIOJIH30BATh
UX B TIOBCETHEBHOM XU3HU. B Toke BpeMsi oBlajeHne aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH MAaT€MAaTHYECKUMH KOHCTPYKIHUSIMHU Ppa3BUBAET YMEHHE HaxOJIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH  yTBEP)KIEHHUS, HCIIOIH30BATH
00001IeHne W KOHKpeTH3aluio, abCTparupoBaHWe U aHAJIOTHIO, (opMHUpYyeT
KpEeaTUBHOE W KPUTHYECKOE MbIIUICHHE. B xome wu3ydeHus anreOpbl W Haval
MaTEeMaTHYeCKOTO aHalln3a B CTApIICH IMIKOJE yYalluecs IMOIy4YaloT HOBBIM OIBIT
pEelICHNs] TPHUKIAJHBIX 3a7a4, CaMOCTOSTEIBHOTO TIOCTPOSHUS MAaTeMaTHYECKHX
MOJIeNIel peaTbHBIX CUTYallnd U HHTEPIIPETAIINN TTOJYICHHBIX PEIICHUN, 3HAKOMSITCS
C MpUMepaMy MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U B UCKYCCTRBE,
C BBIIAIOIIUMICS] MAaTEMATHICCKUMHU OTKPBITUSMHA U UX aBTOPAMHU.

Kypc obmamaeT 3HAYWTENbHBIM BOCTHTATEIBHBIM TIOTEHIIHAIOM, KOTOPBIH
peanusyercs Kak uepe3 ydeOHbI MaTepuai, CIoCOOCTBYHOUIUMNA (POPMHUPOBAHUIO
HAy4yHOTrO MHUPOBO33PEHUSA, TaK W 4Yepe3 cnenuduky ydeOHOW eqaTelIbHOCTH,



TpeOyIoIIel CaMOCTOSATENIbHOCTU, aKKYPAaTHOCTH, MPOAOJIKUTEIbHON KOHIEHTPALUU
BHUMAaHMS U OTBETCTBEHHOCTH 3a MOJYYEHHBIN pPE3yJbTar.

B ocHoBe meroanku oOydeHus: anredpe ¥ HavajlaM MaTEMaTUYeCKOro aHalu3a
JICKUT ACATETbHOCTHBIN MIPUHIIUI 00yUEHHUSI.

Crpykrypa Kypca «Anredpa U Havajla MaTeMaTUYECKOI'0 aHAJIN3a» BKIIFOYAET
CIEYIOLIUE COJEPKATECIbHO-METOUUECKHE JMHUM: «Yucia W BBIYUCICHUSY,
«DyHkuuKu U rpapukn», «YpaBHEHUs U HepaBeHCTBa», «Havana matemaTuueckoro
aHanu3za», «MHOXKeCcTBa U JIOTUKa». Bce OCHOBHBIE COMIEPKATEIBLHO-METOAUYECKUE
JUHAU W3YYalOTCS Ha TMPOTSIKEHUU JBYX JieT OoOydeHus B CTapileld MIKoJe,
€CTECTBEHHO JOMOJIHSS JAPYr APYyra M MOCTENEHHO HACHIIAsICh HOBBIMU TEMaMH U
pasnenamu. JlaHHBIN KypC SIBJSICTCSI MHTETPATUBHBIM, TTOCKOIBKY OOBEIMHAET B ceOe
COJIEp’)KaHME HECKOJIBKMX MaTeMaTHYEeCKUX AUCIUIUIMH: airedpa, TPUTOHOMETpHs,
MaTeMaTUYeCKUN aHaiau3, Teopusi MHOXECTB U Ap. [lo Mepe Toro kaxk ydamiuecs
OBJIQJICBAlOT BCE OoJyiee IMHUPOKHUM MaTeMaTHYECKUM  amnmapaTtoM, Yy HHX
MOCJIEIOBAaTeNIbHO  (pOpMHUpPYETCSI W COBEPIICHCTBYETCS ~ YMEHHUE  CTPOUTH
MaTeMaTUYECKYI0 MOJEIb pealbHON CUTYyallMu, NPUMEHATh 3HAHUS, MOJYyYCHHBIE B
Kypce «Anrebpa W Hayajla MaTeMaTHYECKOTO aHaiu3a», JJIsd  pelieHUs
CaMOCTOATENIbHO  CHOPMYJIMPOBAHHONM  MaTeMaTUYeCKOM  3ajlayd, a  3aTeM
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

CogaepxaTenbHO-METOANYECKAsA JMHUAS «Yucna W BBIUKCICHUS 3aBEpLIACT
(dbopMHUpOBaHUE HABHIKOB HCIIOJNB30BAHUA JIEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4yaTO B OCHOBHOW ImKose. B crapmieil mikojge oco0oe BHUMAHHE YACISAETCS
(GOpMHUPOBAHUIO TPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIMX B CeOs
UCIIOJIb30BaHUE PA3TUYHBIX (OPM 3aMUCH  JACHCTBUTEIBHOTO YHCIA, YMEHHE
pallMOHAJIBLHO BBINIONHATH JEWCTBUSL C HHUMH, Je€JaTh NPUKHUIKY, OILICHUBAThH
pesynbrar. OOydammuecss TMOIy4aloT HaBBIKM MPUOIMIKEHHBIX BBIYUCICHUM,
BBITIOTHCHUS JICWCTBUH C 4YHCIIaMH, 3allMCaHHBIMM B CTaHAApPTHOW Qopme,
HCIOJIb30BAHUS MATEMATHYECKUX KOHCTAHT, OLICHUBAHUS YMCJIOBBIX BBIPAKEHHUM.

JIuaus «YpaBHEHUsST M HEPABEHCTBA» PEANU3YETCSd HAa NPOTSHKEHHH BCETO
oOydeHHsI B CTapliedl IIKOJie, TOCKOJbKY B KaXIOM paszjeliec MpOTrpaMMBbI
MPEyCMOTPEHO PEIIeHHWE COOTBETCTBYIOIMMX 3anad. OOydaroniuecs OBJIAJCBaIOT
Pa3IMYHBIMUA  METOJAMM PELIEHUS] LENbIX, PAlUOHAIBHBIX, HWPPALUOHAIBHBIX,
MOKA3aTeNbHBIX, TOTApU(YMHUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB
u ux cucreM. [lonydyeHHble yMEHHUSI UCTOJB3YIOTCA MPU UCCIACAOBAaHUU (DYHKIHH C
MOMOIIBI0 MPOMW3BOJHOM, PEIICHUM MNPHUKIAIHBIX 3aJa4 M 33aJa4 Ha HAXOXKJICHUE
HauOOMBIINX U HAUMEHBIIUX 3HaueHUM (yHKIUU. JlaHHas coaeprKarelbHasi JTUHUS
BKJIIOYAET B ce0s Takke (hOpPMUPOBAHHE YMEHUN BBIMOJIHATH PACUEThI O (POpMyJiaMm,
npeoOpa3oBaHus MENbIX, PAlMOHAIBHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUUYECKUX



BBIPAKEHUM, & TAK’KE€ BBIPAKEHUH, COJIEpKALLUX CTENEeHU U jorapudmel. brarogaps
W3YYCHUIO anreOpanueckoro MaTepuana TMpPOUCXOIUT JallbHEHIIee pa3BUTHE
QITOPUTMHUECKOTO M a0CTPAKTHOTO MBIIIICHUS YYaIuxcs, (POPMUPYIOTCS HABBIKU
JIeNYKTUBHBIX PACCYXIEHUH, padOThl C CHMBOJIBHBIMH (OpMaMU, MPEACTABICHUS
3aKOHOMEpPHOCTEW W 3aBUCHMOCTEH B BHJEC PABEHCTB M HEpaBeHCTB. AnreOpa
npemnaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI JUIA PEIICHHWS TMPAKTHUYCCKUX U
€CTECTBEHHO-HAYYHBIX 3a7ad, HarJAJHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
S3bIKA HAYKH.

CopepxkarenpHo-MeTOoquYeckass JuHUS «DyHKIMH W TpaQuKU»  TECHO
HeperuieTaeTcsl ¢ APYruMHU JHHUSIMH Kypca, MOCKOJIbKY B KaKOM-TO CMBICIE 3a7acT
MIOCJIeIOBATEIBHOCTh M3Y4YCHHsI MaTepuaia. V3yueHue creneHHOW, MOoKa3aTeNlbHOM,
Jorapu(pMUYECKON W TPUTOHOMETPUYCCKUX (GYHKIIUHA, WX CBOWCTB M TpaduKOB,
UCTIOh30BaHNe (YHKIUH Ui pPEemIeHUs 3a/1ad W3 JAPYTruX y4eOHBIX MPEIMETOB U
peaslbHOM KM3HU TECHO CBS3aHO KaK C MaTeMaTHYeCKUM aHalM30M, TaK U C
pelieHneM ypaBHEHUH W HepaBeHCTB. [Ipu 3ToM Oo0JbIIoe BHUMAaHHE YACISETCS
(GopMUPOBAHUIO YMEHUS BBIpaKaTh (POpPMyJIaMH 3aBHCHMOCTH MEXIY Pa3IHuHBIMU
BEJIMYMHAMM, UCCIIEOBATh MOJyYeHHbIE (YHKIIMU, CTPOUTH UX rpaduku. Marepuai
ATOW COJEp)KATEeNbHON JIMHUM HalleJeH Ha pa3BUTHE YMEHUH U HaBBIKOB,
MO3BOJISIONINX BBIPAXKaTh 3aBUCUMOCTH MEXIY BEIMYMHAMHU B Pa3IUuHON (opme:
aHAIMTUYECKOU, rpaduyeckoit u cioBecHor. Ero uzydenne cnocoOCTBYET pa3BUTHIO
AITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIEHWI0 W KOHKPETHU3AIlUH,
UCIIOJIb30BaHUIO aHAJIOTUM.

CopnepxxarenpHast nuHug «Havama maTeMaTH4YeCKOro aHalv3ay MO3BOJISIET
CYIIECTBEHHO PACIIUPUTh KPYr KaK MaTEeMaTHYECKUX, TaK M TPUKIAIHBIX 3a/ad,
JOCTYITHBIX OOYYaIOIIUMCS, ¥ KOTOPBIX MOSBISETCS BO3MOXKHOCTH HCCIEOBATh U
cTpouTh rpaduku QPyHKIMI, OIPenensiTh UX HauOOJbIITNE U HAUMEHBIIINE 3HAYCHUS,
BBIYHUCIIATH IUIOmanu Guryp u oOBEMBI TeN, HAXOAUTh CKOPOCTH M YCKOPEHUS
npoueccoB. JlaHHasg conep)karenbHas JMHHUS OTKPHIBAET HOBBIE BO3MOXHOCTH
MOCTPOCHUSI MAaTEeMaTUYECKUX MOJIeJIe pealbHbIX CHUTYyalllii, HaXO0XJICHUS
HAWJIY4IIeTO PEMICHUS B TPUKIAIHBIX, B TOM YHCIE COIUATBHO-YKOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MaTHYECKOrO aHaln3a CIOCOOCTBYET
Pa3BUTHIO AOCTPAaKTHOTO, (OPMAITBHO-JIOTHIECKOTO W KPEATHBHOTO MBIIUICHHUS,
dbopMHUpPOBaHUIO YMEHHI PAaCTO3HABAThH MPOSBICHUS 3aKOHOB MAaTeMaTHKH B HayKe,
TeXHHKe M ucKyccTBe. OOyuaromuecsi y3HAIOT O BBIIAIOMIUXCS pe3ylbTaTax,
MOJIYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMAaTUKH KaK HAYKH, U UX aBTOPax.

ConepxaTenpbHO-MeTOANYECKasT JTUHUS «MHOXECTBA M JIOTHKa» B OCHOBHOM
MOCBSIIIIEHA  JJIEMEHTaM  TEOPUM  MHOXKECTB.  [eOpeTHKO-MHO>KECTBEHHBIC
MPEJCTaBICHUs MPOHMU3BIBAIOT BECh KypC IIKOJIBHONW MAaTEeMAaTHKH M MpPeIararoT



HanOoJiee YHUBEPCAIbHBIM S3bIK, OOBEAMHSIOMMN BCE pa3fenbl MaTeMaTHUKA U €€
IIPUJIOKEHUM, OHU CBS3BIBAIOT PA3HBIE MATEMaTUYECKUE NUCLHUIUIMHBI B E€IUHOE
nenoe. IloaTomy Ba)XHO AaTh BO3MOXKHOCTH IIKOJIBHUKY I[IOHUMAaThb TEOPETUKO-
MHOJKECTBEHHBIN S3bIK COBPEMEHHOM MAaTeMaTUKM U HCIOJIbL30BaTh €ro s
BBIPAYKEHUS CBOUX MBICIIEH.

B kypce «Anre0Opa 1 Hauajga MaTeMaTUYECKOTO aHAM3a» MPUCYTCTBYIOT TaKkKe
OCHOBBI MaTEMaTHYECKOTO MOJEIMPOBaHUs, KOTOpbIE€ NpPU3BaHbI CPOPMUPOBATH
HAaBBIKU [OCTPOCHUSI MOJECIEH pealIbHbIX CUTYalLlUi, UCCIECIOBAHUS TUX MOJEIEHU C
NOMOLIBI0 anmapara ainreOpbl M MaTeMAaTHUYECKOro aHalu3a M HMHTepIpeTaluu
IIOJIyYCHHBIX pE3yabTaToB. Takue 3aJaHusl BIUIETEHbI B KaXIbIM W3 pas3iesioB
IIPOTPaMMBI, ITIOCKOJIBKY BECh MaTepuajl Kypca IMUPOKO UCIIOIb3YETCs ISl PELLICHUS
NpUKIAAHBIX 3axad. [Ipu pemieHnM peanpHBIX IIPAKTUYECKUX 3a7ay  ydaliuecs
pPa3BUBAIOT Ha0JII0JaTENIbHOCTD, yMEHUE HaXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIONb30BAaTh AHAJIOTHI0, 00001IaTh W KOHKPETU3MPOBATH
npoosemy. JlesTenbHOCTh M0 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a/1a4
OpraHu3yeTcsi B IIpollecce H3Y4YeHMsI BceX TeM Kypca «AnreOpa u Hadaia
MaTE€MAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM m1aHe Ha M3ydeHHE Kypca anreOpbl U Hadal MaTeMaTHYeCKOTO aHaIu3a
Ha 0a30BOM ypOBHE OTBOJUTCA 2 Yaca B Hejaenmto B 10 kimacce 1 3 yaca B HEJIETIO B
11 KJacce, BCETO 3a JIBa roja o0ydeHus — 170 YacoB.



COAEPKAHUME YYEBHOI'O KYPCA

10 KVIACC

Yuciia ¥ BIYUCTCHUSA

Panmonanbapie  uncna. OOBIKHOBEHHBIE U JECATUYHBIE ApOOH, TMPOIICHTHI,
OCCKOHEUHBbIE TIEPUOAMYECKUE NpoOu. ApudMeTnuueckue omnepanuud ¢ paluoHaTbHBIMU
yucjIaMu, MpeoOpa3oBaHUs YMCIOBBIX BblpaxkeHud. [IpumeHenue apoOeil W MpPOIEHTOB
JUISL pELICHUS IPUKJIAHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIC 3HAHUU U pealbHON KU3HU.

JleficTBuTeNbHBIE ~ YuCaa.  PanuoHanpHbBIE W MPpPAlHMOHAIBHBIE  YHCIA.
ApudmeTndyeckue  omeparuu ¢ JCHUCTBUTENbHBIMH  yuciaamu.  [IpubmmkEHHbIe
BBIYMCIICHUS, TIPAaBUJIa OKPYIJICHUS, IPUKUIKA U OLICHKA Pe3yIbTaTa BEIYMCICHUI.

Crenenp c uenbiM nokazarenem. CranaapTHas ¢opMa 3alucu JEeWCTBUTEIBHOTO
yucia. Mcnonb3oBaHue MOAXOJAUIEH (OPMBI 3alUCH  JEUCTBUTENBHBIX YHUCEN IS
pellIeHUs MPAKTUYECKUX 3a7]a4 U MPEJICTABICHUS JaHHbIX.

Apudmernyeckuii KOpeHb HaTypaidbHOUW cTeneHu. JleicTBus ¢ apudmeTnuecKumMu
KOPHSIMH HaTypajbHOM CTEIICHHU.

CuHyCc, KOCMHYC W TaHI€HC YHCJIOBOTO apryMmMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YUCIIOBOTO apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa3oBaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAXKEHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

YpaBHeHHe, KOpeHb YypaBHEHHs. HepaBeHCTBO, pelmieHHe HepaBeHCTBAa. Merox
HMHTEPBAJIOB.

Pemenue nienpix u 1poOHO-paMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenue nppanioHanbHbIX YPABHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMEeTpUUYECKUX YPaBHEHU M.

[IpumeHeHue ypaBHEHUN 1 HEPABEHCTB K PEIICHUIO MaTeMaTUYECKHUX 3aJlay U 3a7ay
13 pa3IMYHbIX 00JIaCTe HAYKU U PeaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

OynkIms, cnocoOwsl 3amanus ¢Gyakuuu. ['paduk dyakmmm. B3zanmuao oOpaTHBIC
byHKIMIH.

O6nacte ompeneneHuss W MHOXKECTBO 3HaueHud Qynkuuu. Hynu ¢dyHkuu.
[TpomexyTKH 3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIE (DYHKITUU.



Crenennast pyHKIMS C HATypaJbHBIM U 11€JIbIM MOKa3atenieM. E€ cBoiicTBa u rpaduxk.
CaolicTBa U rpauk KOpHS N-Oi CTENEHHU.

Tpuronometrpudeckasi OKpPyKHOCTh, OINpPEIEICHUE TPUTOHOMETPUUECKUX (PYHKIIHI
YHCIJIOBOTO apTyMEHTA.

Havaja MmaTeMaTH4eCKOro aHAJIN3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IOCJICIOBATEILHOCTEH. MOHOTOHHEBIC
MOCJICIOBATEILHOCTH.

ApudmeTndeckass U TeoMeTpuuecKas mporpeccuu. beckoHedHo yObIBaromias
reomeTpuueckas rmporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH TreoMeTpUUYecKou
nporpeccur. @opmyna CIOKHBIX MPOLEHTOB. Mcnonb30BaHrue MPOrpeECCUN ISl PELICHUS
pEANBHBIX 3aJ1a4 MPUKIIATHOIO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHoxecTBO, omnepanud Haja MHOkecTBamMu. Jluarpammel — Ditnepa—BenHa.
[IprmMeHeHne TEOPETUKO-MHOKECTBEHHOT'O anmnapara sl ONMCaHus PEAbHBIX MPOLECCOB
U SIBIICHUM, PU PENIEHUH 3a7a4 U3 IPYTUX YU4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucaa v BIYMCICHUSA

HarypanbHbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HEIbIX YUCET.

CrteneHb ¢ palioHaIbHBIM MTOKa3aTeaeM. CBONCTBA CTETICHU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHBIC JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanre BEIPAKECHUIA, COACPIKAITUX JTOTAPUPMBI.

[IpeoOGpa3zoBanre  BBIpaKEHUH, COAEPKAIUX  CTEMEHW C  paIlMOHAIbHBIM
MOKa3aTEeJIEM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHHS U HEPABEHCTBA.

Jlorapudmudeckre ypaBHEHHS U HEPABEHCTBA.

CucTembl IMHEMHBIX ypaBHEHU. PelieHre npukiaaHbiX 3a/1a4 ¢ MOMOUIbIO CUCTEMBI
JIMHENHBIX YPaBHECHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHHUI 1 HEPABEHCTB.

[IpumeneHue ypaBHEHHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUYECKUX 3a7ad
Y 3a/1a4 U3 Pa3IuYHbIX 00JIacTel HAyKU U PeaIbHOM KU3HH.

DYyHKUNH U TPAPUKH



Oyukius. [lepuonnueckne @yHkuuu. IIpoMeKyTKM MOHOTOHHOCTH (DYHKIIHH.
MakcruMyMbl 1 MUHUMYMBI pyHKIuu. Hanbomnpiee 1 HauMeHbllee 3HaUeHre PyHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

[loka3arenbHas u norapupmMuyeckast PyHKIUHU, UX CBOMCTBA U IpaduKu.

Hcnonb3oBanue rpaduxkoB GyHKUUN ISl peLICHUS] YPABHEHUM U TUHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB G yHKIUNA sl UCCIIEI0BAHUS MPOLIECCOB U 3aBUCUMOCTEH,
KOTOpbI€ BO3HUKAIOT MPU PEIICHUH 3a7ad U3 JIPYTruX YYEOHBIX MPEIMETOB U peabHON
KU3HU.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBuble pyHKIMKA. MeTo1 MHTEPBAIOB JIJIsl PEIICHHs HEPABEHCTB.

[IpousBoanas ¢pyukuuu. ['eomerpuueckuii U GpU3NUECKUl CMBICT TPOU3BOIHOM.

[IpousBoanbie daeMeHTapHBIX (YHKIMI. DOpMyNbl HaXOXIECHUS MPOU3BOIHON
CYMMBbI, TPOU3BEJCHUS U YACTHOTO (DYHKIIHIA.

[IpumeHneHue mPOUZBOAHON K MCCIENOBAHUIO (PYHKIUMH HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHue HaumOOJbIIEr0o M HAaWUMEHbIIEro 3HaueHus QYHKIUM Ha
OTpE3KE.

IIpuMeHeHne TPOU3BOJHON ISl HAXOXKIACHUS HAWIYYIIETO PELICHUS B IPUKIAJIHBIX
3aja4ax, JUIsl ONpeieJIeHHUsI CKOPOCTH MpoIiecca, 3aJaHHOro (popMynoi miu rpadpukoMm.

[TepBooOpa3znas. Tabmauia nepBooOpa3HbIX.

Huterpan, ero reomeTpudeckuii ¥ GU3MICCKUA CMBICI. BbhIUmcIIeHHEe HHTErpayia mo
dbopmyne Herorona—JleiiOnuma.
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IIJIAHUPYEMBIE PE3YJ/IbTATbDI

OcBoenue yuebHOro npenmera «MaTemaTukay JOJIKHO 00€CleUnBaTh JOCTHKEHUE
Ha YpPOBHE CpEeJITHEro o0uIero 0opa3zoBaHus CIEAYIOUUX JUYHOCTHBIX, METAIPEAMETHBIX U
MPEeIMETHBIX 00Pa30BaTENIbHBIX PE3YyJIbTATOB:

JINYHOCTHBIE PE3YJIbTATbI

JIn4HOCTHBIE  pe3yJbTaThl  OCBOCHHS  IpOrpaMMbl  y4yeOHOTO  Tpeamera
«MaTremaTuKa» XapakTepHU3yIOTCs:

I'paxxnaHckoe BOCIUTAHHUE:

c(hOPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3UIIMU OOYYarOMIerocss Kak aKTUBHOIO U
OTBETCTBCHHOTO 4JICHA POCCHUMCKOTO OOIIECTBA, MPEACTaBICHUEM O MaTeMaTHYECKHX
OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SBJICHHUM, MPOIEAYP Tpa)kJIaHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI U TMP.), YMEHHUEM B3aUMOJECHCTBOBATH C COIMAIbHBIMU
UHCTUTYTaMU B COOTBETCTBUU C UX PYHKIUAMH U Ha3HAUCHHUEM.

[TaTpuoTnyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUMCKON TPaKJAHCKOW UACHTUYHOCTH, YBAXKEHUA K
OPOILIJIOMY M HACTOAIIEMY POCCUMCKONM MaTEMaTWKH, LEHHOCTHBIM OTHOILLIEHHEM
TOCTH>KEHHUSIM POCCHUUCKHX MATEMATUKOB M POCCUUCKOW MATEMAaTHYECKOM IIKOJbI, K
MCIIOJIb30BAHUIO ATUX JOCTHXKEHUM B IPYTUX HAyKaX, TEXHOJOTHUAX, chepax SIKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja; CchHOpPMHUPOBAHHOCTHIO
HPAaBCTBEHHOT'O CO3HAaHUS, J3THUYECKOIO IIOBEJCHUS, CBA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTMKEHUM HAyKH W JIESTEIbHOCTBIO YYEHOrO; OCO3HAHUEM JIMYHOIO
BKJIaJIa B TOCTPOCHUE YCTOWYMBOTO OYTyIIETO.

DcTeTUYeCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHEM K MHpY, BKIIOYAash JCTETUKY MaTEeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lay, PEHICHUM, PaCCyKJIECHHUI; BOCIPUUMUYUBOCTBHIO K
MaTeMaTU4YeCKUM aCTEKTaM Pa3IuYHbIX BUJOB UCKYCCTBA.

PuU3nYECKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHSI MPUMEHSTh MaTeMAaTHUYECKUWE 3HAHHUS B HHTEpecax
310pOBOr0 M 0e€30MmacHOro o0pa3a >KU3HHW, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3I0pPOBBIO  (3I0pPOBOE MHUTaHUE, COAJAHCUPOBAHHBIN pEXKUM 3aHSATUW U OTHbIXA,
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peryisipHast pu3nyeckasi akTUBHOCTBD); (PU3UUYECKOr0 COBEPIIEHCTBOBAHUSA, MPU 3aHATHUSIX
CIIOPTUBHO-030POBUTEIIBHOUN ACATEIBHOCTHIO.

TpynoBoe BocliuTaHue:

TOTOBHOCTBIO K TpYyJly, OCO3HaHHMEM LEHHOCTH TpPYJOJt00Us; HUHTEPECOM K
pasznuuHbIM cepaM MpodecCHOHATBHON IeATeTbHOCTH, CBSI3aHHBIM C MaTeMaTHKON U e
MPWIOKEHUSIMU, YMEHUEM COBEpILATh OCO3HAHHBI BbIOOp Oyayuield mnpodeccun u
peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIE IUIaHbI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTEMaTUYECKOMY OOpa30BaHHUIO M CamMOOOpa30BaHUIO Ha MPOTSIKEHUU BCEH KU3HH;
TOTOBHOCTBIO K AKTUBHOMY YYaCTHUIO B PELICHUM NPAKTUYECKUX 3a7a4 MATEMATUYECKOU
HaIIPaBJICHHOCTH.

DKOJI0rn4eCcKoe BOCIIUTaHUE:!

c(hOpPMHPOBAHHOCTHIO FKOJOTUYECKON KYIbTYphl, TOHUMAaHUEM BIUSHUS COLUATBHO-
YKOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHON CPebl, OCO3HAHUEM
IJI00AJIBHOTO  XapakKTepa SKOJOTUYECKMX MpoOJieM; OpHEeHTAalMe Ha TNpPUMEHEHUE
MaTEMaTUYECKUX 3HAHUM I pelleHus 3aJady B O00JIaCTU OKpYXKAloleHd Cpelibl,
IUITAHUPOBAHUS TOCTYIKOB M OLEHKM MX BO3MOXHBIX IOCIEIACTBUM Ui OKPYXKAIOLIEH
CpEBbl.

IleHHOCTH HaYYHOTO ITO3HAHUA:

c(OpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd U OOIIECTBEHHOM NMpPAKTUKU, MTOHUMAHMEM MaTeMaTHYECKOW HAyKH Kak
cdepbl UeI0BEYECKON JESATENbHOCTH, ITANOB €€ pa3BUTHUA W 3HAYMMOCTHU JUJISl Pa3BUTUA
UUBWJIN3ALANA; OBJIAJICHUEM S3BIKOM MAaTEMaTHUKH W MaTEMAaTHYECKOM KYJIbTYpOH Kak
CPEACTBOM  IIO3HAHHUA  MMPA;  TOTOBHOCTBIO  OCYILIECTBJIATH  IIPOCKTHYIO WU
UCCIIE0BATEIBCKYIO AEATEIbHOCT NHIUBUAYAIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IbTATbI

MeranpenMeTHbIe  pe3yJabTaThl  OCBOCHUS MPOrpPaMMbl  y4eOHOTO  IpeaMera
«MaremaTrka» XapaKTepHU3yIOTCS OBJIAJCHHEM YHUBEPCAIBHBIMU HO3HAGAM EIbHLIMU
0eluCmeuUsAMY, YHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OeUCMBUSIMY, VHUBEPCATbHbIMU
pe2yIAMUBHbIMU OelCNEUIMU.

1) Vuusepcanvuvie nosmasamenwvhvle Oeticmeus, obdecneuugarom @Gopmuposanue
0a306bIX KOCHUMUBHBIX NPOYeCcco8 o00yYarwuxcsa (0ceoenue Mmemooo8 NO3HAHUS
OKpYIHCatOWe20 Mupa,; NpUMeHeHue N02UYeCKUX, UCCe008ameNbCKUX onepayuti, yMeHull
pabomamu ¢ ungopmayueti).

ba3oBrle nornueckue IeHUCTBUA:
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BBIBIAITH M XapaKTEpHU30BaTh CYIIECTBEHHBIC IPU3HAKM MAaTEMaTUYECKHX
OOBEKTOB, TMOHATUH, OTHOIIEHUH MEXAy MOHATHAMHU; (HOPMYIUPOBATH
OIpeJIeIeHHs] IOHSITHI; YCTaHABIIMBATh CYIECTBEHHBIN NPU3HAK KIaCCU(PUKALINH,
OCHOBaHHUS J171s1 0000IIEHHS M CPAaBHEHMSI, KPUTEPUU IPOBOAMMOIO aHAJIN3a;
BOCIIPUHUMATb, bopMynupoBaTh U npeoOpa3oBbIBATh CYXKJICHHUS:
YTBEPJUTEIbHBIE U OTPULIATENbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE; YCIOBHbIE;
BBISIBIIAITH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3UM W IMPOTHUBOPEUYHS B
(dakTax, JaHHBIX, HAONIOACHUSIX M YTBEPKICHUSX; IpeiuiaraTb KpPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JenaTh BBIBOJBI C HCHOJB30BAHWEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUHN IO AaHAJIOTUU;

IPOBOJIUTh CAMOCTOSATENIBHO JIOKA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKIACHUM
(MpsiMbIE M OT MIPOTUBHOTO), BEICTPAUBATH apTyMEHTAIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BHIBOJIbI;

BBIOMpATH CrOCO0 pelleHnus y4eOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BapHUAHTOB
penieHus, BbIOMpaTh HauOoyiee TMOAXOMAUMH C Y4ETOM CaMOCTOSATENBHO
BBIJICJICHHBIX KPUTEPUEB).

bazoBrkie HCCICAO0BATCIILCKHUC I[GﬁCTBPIH:

UCTIONBh30BaTh BOMPOCHI Kak MCCIEAOBATEIbCKU WHCTPYMEHT TIO3HAHHS,
GopMynupOBaTH  BOMPOCH,  (QPUKCUPYIONIWE  MPOTUBOpEYHE,  MpodseMy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, ()OPMHUPOBATh THUIOTE3Y, apTyMEHTHPOBATH
CBOIO IMO3UIINI0, MHEHHUE;

IPOBOJIUTH CAMOCTOSITEIIBHO CIUIAHUPOBAHHBIN 3KCIICPUMEHT, MCCIEAOBaHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBEKTa, SBICHUS, IMpoIllecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEXKy 00bEeKTaMH, SBICHUSIMHU, IPOIIECCAMHU;
CaMOCTOATENHHO (OpMyTUpOBaTH OOOOIICHUS ¥ BBIBOJABI IO pe3yjbTaTam
NPOBENEHHOTO  HAONIONEHUS, HWCCIEAOBAaHMS, OIEHUBATH  JOCTOBEPHOCTH
MIOJTYY€HHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TIPOIlecca, a TaKKe BBIABUTATH
MIPEIIOIOAKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ uadopmanueii:

BBISIBIIATh JeUINTH HWH(POpMANMK, MaHHBIX, HEOOXOIWMBIX IS OTBETa Ha
BOIIPOC | JIJISI pEIICHUS 3aa4H;

BEIOMpATh HMH(POPMAIMIO W3 HCTOYHUKOB PA3JIMUHBIX THIIOB, aHAJIU3HPOBATH,
CHUCTEMATH3UPOBAaTh M HMHTEPIPECTHPOBATh HMHOOPMAIMIO PA3JIUYHBIX BHJIOB H
dbopM npeicTaBICHUS;
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2)

CTPYKTYpUpPOBaTh MH(OPMAIMIO, TNPEICTaBIATh €€ B pa3au4HbIX (popmax,
WUTIOCTPUPOBATh TpadruecKky;
OLICHMBAaTh HaAEKHOCTh MHPOPMALMK 10 CAMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

Vuueepcanvnuvie KOMMYHUKAMU@Hble Oeticmeusl, obecneuusaiom

CgbOpMMpO@ClHHOCmb COYUAIbHBIX HABbLIKOB 06yqai0u;ux0}z.

OO0uienue:

BOCHPUHUMATh U (POPMYJIHPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUAMH H
HEeJSIMU  OOILEHMSI; SICHO, TOYHO, I'PAMOTHO BBIPaXXaThb CBOIO TOYKY 3PEHHS B
YCTHBIX M NMHUCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOIY PEILIEHHUs 3a/layH,
KOMMEHTUPOBATh MOJYyUYEHHBIN pe3yJbTaT;

B XO0/€ OOCYXJEHHs 3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYXKIAaeMON TEMBI,
npoOsieMbl, pelraeMoi 3a7add, BBICKA3bIBaTh HJCH, HAICJICHHbIE Ha IOUCK
pEIICHHS; COMOCTABIATh CBOM CYXACHHS C CYXICHUSMHU JIPYTUX YYaCTHUKOB
auanora, oOHapyKUBaTh PA3IMUME U CXOJCTBO MO3MUIMI; B KOPPEKTHOU (popme
bopMynHpoBaTh pa3HOTIIACHSI, CBOM BO3PAKEHUS;

NPEACTAaBIATh PE3YNbTaThl pELICHUS 3aJayd, SKCIEPUMEHTa, HCCIEIO0BaHUS,
IPOEKTa; CaMOCTOSITEIBHO BBIOMpaTh (OpMAT BBICTYIUIEHHS C Y4YETOM 3ajad
Ipe3eHTAIMN U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHU4ECTBO:

NOHMMAaTh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHIWBHIYAILHOM
paboThl MpH pemIeHWH Y4YeOHBIX 3aJad; MNPUHUMATH IIeJb COBMECTHOMN
JeSATeNLHOCTH, TUIAHUPOBATh OPTaHM3AIMIO COBMECTHOH pabOTHI, paclpeacisiTh
BUJIbI padoT, JOrOBapUBATHCS, OOCYXKIATh MPOIECC M Pe3yiabTaT pPadOTHI;
0000111aTh MHEHUS HECKOJILKUX JIFOJIEH;

y4acTBOBAaTh B TPYMIOBBIX (opMax paboTel (0OCykIeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMBI» H UWHBIC); BBIMOJHATH CBOKO 4YacTh pabOTBl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMU WICHAMH KOMAaHbI, OILICHUBAThH
Ka4yeCTBO CBOETO BKJaJa B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aMMOICHCTBHS.

3) Vuueepcanvuvie pecynamuenvie Oeticmsus, obdecneuusarom @GopMuposaHue

CMbICI06bLX YCNMAHOBOK U IHCUSHEHHBIX HABLIKOG JTUYHOCMU.

Camoopranuzanus:

COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3aa4d, BRIOUPATh CIOCO0 pEelIeHUs C y4ETOM

MMEIOIIUXCS  PEeCYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTh U

KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C y4€TOM HOBOM MH(OpMaIuu.
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CaMOKOHTPOJIb:

e BJAJCTh HABBIKAMH IMO3HABATEIBLHON pEe(PICKCUM KaK OCO3HAHUSI COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX MPOIIECCOB, UX PE3yJIbTATOB; BIAJAETh CIOCOOAMU
CaMOMpPOBEPKH, CaMOKOHTPOJIA mpouecca M pe3yabTara  peElICHUs
MaTEeMaTHYECKOHN 3aJ1a4H;

e TPEABHUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TNPHU PEUNICHUM 3a7ayH,
BHOCUTH KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, IAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE pE3yJbTaTa IEIM U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTHKCHUST WU HEAOCTIDKEHUS PE3YJIbTATOB JCSITEIHLHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MTPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IbTATbI

OcBoenune y‘IG6HOFO Kypca «Anre6pa N HaydalJla MaT€éMaTH4YCCKOI'O aHalJIn3a» Ha
YPOBHC CPCAHCTO 06HICFO 06pa3013aH1/151 JOJIXDKHO oOecreunBaTh AOCTUKCHUC CICAYIOIINX
MMpEaAMCTHBIX 06p330BaTCJIBHBIX PE3YIIBTATOB:

10 KITACC

YucJia 1 BLIYUCTIEHUSA

OnepupoBaTh MOHATUSIMU: PAITMOHATHLHOE U JICHCTBUTEIIHFHOE YHCIIO, OOBIKHOBEHHAS
U JICCATAYHAS IPOOb, MPOIICHTHI.

BrimonHATh apudMeTnyeckue omepanuyd ¢ paldoOHaIbHBIMA M JICHCTBUTEIBLHBIMU
YHCJIAMH.

BrimonHaTh npuOIKEHHBIC BBIUYMCICHUS, UCIIONB3Ys MPaBHIa OKPYIJICHUS, J1eJIaTh
NPUKHUJIKY U OLIEHKY PE3YJIbTaTa BHIYMCICHUN.

OnepupoBaTh TOHATHUSMH: CTEICHb C IIEIBIM IIOKa3aTejeM; cTaHaapTHas dopma
3allCU  JICUCTBUTEIILHOIO 4YHCJIA, KOPEHb HATypajlbHOM CTEIECHW; MCIOJIb30BaATh
MOJXOISITYI0 (POopMy 3aNmKCu AECHCTBUTEIBHBIX YHCEI JIJI PELICHUs MMPAKTUYECKUX 3a7a4
Y MPEICTABICHUS TAHHBIX.

OnepupoBaTh MOHSATUSIMU: CHHYC, KOCHUHYC M TaHIM€HC IPOM3BOJILHOIO YIJa;
KCTOJIb30BaTh 3allMCh IPOM3BOJILHOTO Yrja dYepe3 OOpaTHbIE TPUTOHOMETPUUYECKUE

GyHKIMM.
YpaBHeHHs M HEPaBEHCTBA
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OnepupoBaTh  NOHATUSAMM: TOXKIECTBO, YypPaBHEHHE, HEPABEHCTBO;  IIEJOE,
palMoOHAIbHOE, WPPALHOHAIBHOE YpPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YpaBHEHUE;

Boinonusate mpeoOpa3oBaHUs TPUTOHOMETPUYECKHUX  BBIPAKEHUHW U pelniaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonusaTe npeoOpa3zoBaHMs  IENBIX, PAMOHAIBHBIX W UPPAMOHATBHBIX
BBIPQKCHUN M pEIIaTh OCHOBHBIE THUIIBI UEJbIX, PAMOHAIBHBIX W HPpPALMOHATBHBIX
YpaBHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUSI U HEPABEHCTBA JJIsI PEIICHUS] MAaTEMAaTUYECKUX 3a7a4 U 3a7a4
U3 pa3IUYHbIX 00J1acTe HAyKU U pealbHOW JKU3HH.

MopenupoBath peajibHbIE CUTYyallid Ha SI3bIKE aireOphbl, COCTaBISATH BBIPAKEHUS,
YpaBHEHHs, HEPAaBEHCTBA MO YCIOBHUIO 3aJa4d, UCCIEAOBATh IMOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAHKUEM armapara aareophl.

DOYyHKIUH U TPaPUKHU

OnepupoBaTh MOHATHAMU: (PYHKIUS, CMOCOOBI 3amaHus (QyHKUIUHU, O00JIACTh
OTIpeNIeJICHUs] 1 MHOXKECTBO 3HaueHUW (pyHKIMH, Tpaduk QyHKIHUH, B3aUMHO OOpaTHBIC
byHKIIH.

OnepupoBaTh NOHATHUSAMHU: YETHOCTh M HEUETHOCTh (PYHKIMU, HYIH (DYHKIHH,
IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Ucnonb3oBaTh rpaduiku GyHKUIUMA 715 pelIeHUsT ypaBHEHH.

Crpouth W uuTaTh TpaduKu JHUHEHWHOW (YHKIIMU, KBaAPATHUYHOW (PYHKIIUH,
CTENIEHHOW (DYHKITUU C IIEJIBIM TTOKa3aTeJIeM.

Hcnons3oBaTh rpaduku GYHKIUNA U1 UCCIICIOBAHUS IMPOIECCOB U 3aBHCUMOCTEH
Opu pelieHu 3a7ad M3 JPYruX Y4eOHBIX MPEIMETOB W PEAIbHOW KU3HU, BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXIY BETUUMHAMMU.

Hauana MaTeMaTH4eCcKOro aHajansa

OnepupoBaThb MTOHATHUSIMMU: MIOCJIEIOBATENBHOCTb, apudmeTndeckas 151
reOMETPUYECKas IPOIPECCUM.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBAIOIIAs TeoOMEeTpUUYecKas MpOorpeccus,
cymMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKON MPOrPECCHH.

3a/aBath MOCIEIOBATEILHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonp3oBaTh CBOMCTBA NOCHEAOBATEIIBHOCTEM W TPOTrPEeCcCUM Il  PELICHUS
peanbHbIX 3a7a4 NPUKIAJHOTO XapaKTepa.

MHo:kecTBA U JIOTHMKA

OnepupoBaTh NOHATUSAMU: MHOXKECTBO, OTIEPALIUH HAJL MHOKECTBAMMU.
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Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM aIllapaT Mg ONMCAHUSA pPEajbHBIX
MIPOLIECCOB U SIBJIEHUH, IPU PELIEHUH 3a7a4 U3 APYTUX yUYEOHBIX IPEIMETOB.
OnepupoBaTh NOHATUSAMHU: OIIPEAEICHUE, TECOPEMA, CIEACTBHE, JOKA3ATEIbCTBO.

11 KJIACC

Yucjia ¥ BIYUCTCHUSA

OnepupoBaTh MOHATHUAMH: HATYypAJIbHOE, LIEJIOE YHCIIO; HUCIOJIb30BATh NPU3HAKU
JNEIUMOCTH LEJbIX YHWCEN, Pa3JIOKEHUE YHUCIa HA IMPOCTbIE MHOXKHUTEIM JJI PELICHUS
3a/1ad.

OnepupoBaTh MOHATUEM: CTETIEHDb C PAIIMOHATIBHBIM MOKA3aTEJIEM.

OnepupoBaTh TOHATUAMH: JiorapudM dYHUCIa, JECATHYHBIE U HATypajbHbIE
JorapugMsl.

YpaBHeHUS ¥ HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTEMEHU IS TPeoOpa3oBaHUS BBIPAKCHHM; ONEPUPOBATH
NOHATUSIMM: TOKA3aTEJIbHOE YpaBHEHHWE W HEPABEHCTBO; pEIIaTb OCHOBHBIE THIIBI
[I0OKA3aTeJIbHbIX YPABHEHUN U HEPABEHCTB.

BrimoniHaThs peoOpa3oBaHusl BRIPAXKEHUH, COJEPXKAIIUX JOrapu(Mbl; ONEpUPOBATH
HNOHSATUSIMU: JIOTapU(PMUUECKOE YpaBHEHHE M HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIbI
norapuMUYECKUX YPABHEHHUHN U HEPABEHCTB.

Haxonuts penienus npocTeunx TpPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHSATUSAMH: CHCTEMA JIMHEHHBIX YpaBHEHUW U €€ pEUICHUE;
UCIIOJIb30BATh CUCTEMY JIMHEUHBIX YPABHEHUM JJIs1 PELICHUS ITPAKTUYECKUX 3a1a4.

Haxomute pemieHuss nOpoCcTEMIIMX CUCTEM W COBOKYIHOCTEW PpPAMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopaennpoBaTh peajibHble CUTyallud Ha SI3bIKE alreOpbl, COCTABJISATh BbIpaKEHUS,
YpPaBHEHUsI, HEPABEHCTBA U CHUCTEMBI I10 YCIIOBUIO 3aJ1a4d, HUCCIEAOBATH IMOCTPOCHHBIE
MOJIEIIM C UCIIOJIb30BAHHUEM armmapara ajareOpsl.

DOYyHKUNH U TPaPUKH

OnepupoBaTh MOHATUSAMH: TIEpUOANYECKas (PYHKIIHS, TIPOMEKYTKH MOHOTOHHOCTH
(GYHKITMH, TOYKH dKCTpeMyMa (QYHKIIMHA, HANOOJbIIee U HANMEHbBIIIEEe 3HAUYCHUS (HYHKIINH
Ha TIPOMEKYTKE; UCIIOJIH30BATh UX JIJISl UCCIIEIOBaHUs (PYHKITNH, 3aJaHHOMN TpadUKOM.

OnepupoBaTh TMOHATUSAMU: TpadUKH TMOKA3ATEIBHOW, JOTAPUPMUICCKON |
TPUTOHOMETPUUECKUX (PYHKIHUNA; u300pa»kaTb MX HA KOOPJWHATHOM TUIOCKOCTH H
WCMOJIB30BATH JJISl PEICHUS] YPABHEHUN U HEPABECHCTB.
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N300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH TpaUKA JUHEHHBIX YpaBHEHHH U
HCIIOJIB30BATh UX JUIS PELICHUS CUCTEMBI IMHEUHBIX YPAaBHEHUM.

Hcnonb3oBaTh rpaduku QyHKIMI A1 HCCIIEIOBAaHUS MTPOLIECCOB U 3aBUCUMOCTEN U3
OPYTUX y4€OHBIX JUCIUIUIHH.

HayaJjia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh TMOHATUAMM: HEOpepbiBHAS (PYHKIUSA; NPOU3BOAHASA (PYHKIIUH;
HCII0JIb30BaTh T€OMETPUUECKUN U (U3HUECKUI CMBICT TPOU3BOIHOM JJI pEelIeHUs 3a1ad.

HaxonuTe mnpou3BOAHBIE 3JEMEHTAapHBIX (YHKUMHA, BBIYUCISATH MPOU3BOIHbBIE
CYMMBI, TPOU3BEEHUS, YACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh NPOU3BOJHYIO AJIA HCCIAEAOBAHMS (PYHKIMHM HAa MOHOTOHHOCTb U
AKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEIOBAHUS K MOCTPOCHUIO TPa(UKOB.

Hcnonp3oBaTth MNPOU3BOAHYHO Ul HAXOXKACHUsS  HAWIy4yllero peleHHUs B
IPUKIIAJHBIX, B TOM YUCJIE COUMAIBHO-DKOHOMUYECKHUX, 3a7a4ax.

OnepupoBaTh MOHATUSAMHU: EPBOOOpPA3HAS] U MHTErpaj; MOHUMATh T€OMETPUUECKUI
1 GU3HYECKHUI CMBICT UHTETpaa.

Haxomute mnepBooOpa3Hble 3IEMEHTApHBIX (QYHKUWN; BBIUYMCISATH HHTErpall IIO0
dbopmyne Hprorona—JleriOuua.

Pemrate npukiagHele 3aga4d, B TOM 4YHUCJIE COLMAIbHO-D)KOHOMHUYECKOIO W
duznyeckoro Xapakrepa, CpeACTBaMHU MaTeMaTU4YECKOI0 aHau3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnyecTBo yacos
Ne
HaumenoBanue pa3aejioB 1 TEM NMIPpOrpaMmMmabl KOHTpoﬂbele
n/n Bcero
padoThbI
1 MHOeCcTBa pallHOHAJIBHBIX U JEHCTBUTEIBHBIX YHCEIl. PallMOHAIbHBIE YPABHEHUS U 14 L
HEpaBEHCTBA
2 Oynkuuu U rpaduku. CTeneHs ¢ 1eIbIM MoKa3aTeneM 6
3 Apudmernueckuit KopeHb N—oii ctenenu. VppainoHaibHble ypaBHEHUS U 18 1
HEpaBEHCTBA
DopMyJIbl TPUTOHOMETPUU. TPUTOHOMETPUYECKUE YPAaBHEHUS 22 1
[TocnenoBarenbHOCTH U IPOrPECCUH
[ToBTOpEeHME, 0000MIIEHNE, CUCTEMATH3AIHS 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4
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11 KJIACC

KosmnyecTBo yacos
Ne HaumeHnoBaHue pa3aesioB 1 TeM IPOrPaMMBbI KonTpoJsbHbie
n/n Bcero
padoThbI
1 CreneHb ¢ paiMoHANBHBIM NOKa3zaresneM. [lokazarenshas ¢pynkus. IlokasarenbHble 1 1
YpaBHEHHUS U HEPABEHCTBA

2 Jlorapudmuueckas pyHkus. Jlorapupmudeckue ypaBHEHNs U HEPaBEHCTBA 12
3 Tpuronomerpuueckue GyHKIMU U uX rpaduxu. TpuroHomerpruueckue HepaBeHCTBA 9 1
4 [IpounsBonas. [IpumeHnenne npou3BOAHON 24 1
5 WuTerpan u ero npuMeHeHus 9
6 CucreMbl ypaBHEHHI 12 1
7 HatypanbHble u 1iesble unciaa 6
8 [ToBTOpEeHME, 0000MIIEHNE, CUCTEMATH3AIIMS 3HAHUN 18

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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INIOYPOYHOE IIV/IAHUPOBAHHUE

10 KJIACC
KosmnyecTBo yacos
Ne
Tema ypoka KoHnTpoJbHbie
n/n Bcero
padoThbI

1 MHoxecTBO, ornepauu HajJ MHOXKecTBaMu. J{uarpammbl Ditiepa—Benna 1
5 Panmonaneubie uncna. OOBIKHOBEHHBIEC U IECATUYHBIE IPOOU, TPOLICHTHI, OECKOHEUHBIE

MIePUONYECKHIE TPOOH 1
3 ApubdmMeTnueckne orneparuu ¢ palfioOHAIBHBIMU YU CIIAMH, TPE0OPa30BAHUS YHCITOBBIX

BBIPAKEHUI 1
4 [Ipumenenue npobeii v IPOLEHTOB I pelIeHUs TPUKIIAHBIX 33/1a4 U3 PA3IMYHBIX OTpacieit

3HAHUM U peaIbHOM KU3HU 1
5 [Ipumenenue npobeii v IPOLEHTOB JUIs pelIeHUs TPUKIIAHBIX 33/1a4 U3 PA3IMYHBIX OTpacieit

3HAHUM U peaIbHOM KU3HU 1
6 JleficTBUTENBHBIE YKCIa. PalnoHanbHbIE U UPPALMOHAIIBHBIE YHCIIa 1
7 Apudmernyeckue onepanuu ¢ IeHCTBUTEIbHBIMU YHUCIAMH 1
8 [TpuOnmxEHHBIC BRIYUCIICHUS, IPABUIIAa OKPYIJICHUS, TPUKUAKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI 1
9 ToxaecTBa U TOKIECTBEHHBIE TIPe0OPa30BaAHUS 1
10 VYpaBHeHUE, KOPEHb YPABHEHUS 1
11 HepaBeHctBo, penieHre HepaBeHCTBa 1
12 Mertona uHTEpBaIOB 1
13 Pemenue nensix u 1poOHO-palMOHATBHBIX YPAaBHEHUN U HEPABEHCTB 1
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KonTtponsHas pabota no Teme "MHOXKECTBA pallMOHANBHBIX M IEHCTBUTEIILHBIX YUCEI.

14 PannonanbHble ypaBHEHUS U HEPABEHCTB" 1
15 Oynkys, crocoosl 3ananus Gpyakuun. BzanmHo oOpatHbie QyHKINN 1
16 I'padux Gynkum. O6macTh ONpeAeIeHNs U MHOXKECTBO 3HaYeHUH GyHKuu. Hymn ¢pyHkumn.

[TpomexxyTKH 3HAKOMIOCTOSIHCTBA !
17 UeETtHbie 1 HEUETHBIC (PYHKITMU 1
18 Crenens ¢ 1enbM nokasareneM. CtannapTHas Gopma 3arucu JeHCTBUTETLHOTO YHCIIa 1
19 Hcnonp30BaHne MOAXO SN (GOPMBI 3aITHCH ICHCTBUTEIBHBIX YHCEI ISl PEIICHUS

MPAaKTUYECKUX 3a/1a4 U TIPECTABICHUS JTAHHBIX 1
20 Crenennas GyHKIUS ¢ HATYpaJIbHBIM U IIEJIBIM MTOKa3zareneM. E€ cBoiicTBa u rpaduk 1
21 Apudmernueckuil KOpeHb HATYpaIbHON CTENIEHU 1
22 Apudmernueckuil KOpeHb HATYpaIbHON CTENIEHU 1
23 CpoiicTBa apr(METHUECKOTO KOPHS HATypaIbHOM CTETICHU 1
24 CpoiicTBa apr(METHUECKOTO KOPHS HATypaITbHOM CTETICHU 1
25 CaoiicTBa apr(METHUECKOTO KOPHS HATypaIbHOM CTETICHU 1
26 JleiicTBus ¢ apu(pMETHUESCKIMU KOPHAMHU N—OM CTENEHU 1
27 JleiicTBus ¢ apu(pMETHUESCKIMU KOPHAMHU N—OM CTENEHU 1
28 JleiicTBus ¢ apu(pMETHUCCKMMU KOPHSAMHU N—OM CTENEHU 1
29 JleiicTBus ¢ apu(PMETHUCSCKMMU KOPHSAMU N—OM CTENEHU 1
30 JleiicTBus ¢ apu(PMETHUCCKMMU KOPHSAMHU N—OM CTENEHU 1
31 Pemenue uppanroHalbHbIX ypaBHEHUI 1 HEPABEHCTB 1
32 Pemenne uppanroHalbHbIX ypaBHEHUI 1 HEPABEHCTB 1
33 Pemenne uppanroHanbHbIX ypaBHEHUI 1 HEPABEHCTB 1
34 Pemenne nppanroHalbHbIX ypaBHEHUN 1 HEPABEHCTB 1
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35 Perienue nppanoHanbHBIX YpaBHEHUH U HEPAaBEHCTB 1
36 CBoiicTBa u rpaduk KOpHS N-0ii cTENeHN 1
37 CpoiicTBa u rpauK KOpHsI N-0i CTENEeHU 1
38 KoHnTpossHas padora no teme "Apudmernyeckuii KopeHb N—oi ctenenu. MppanuonanbHbie

YpaBHEHUS U HEepaBeHCTBA" 1
39 CuHyc, KOCHHYC M TAaHTE€HC YMCIIOBOTO apryMeHTa 1
40 CuHyc, KOCHHYC U TaHT'€HC YHMCIIOBOTO apryMeHTa 1
41 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YHCIOBOTO apryMeHTa 1
42 ApKcHHYC, apKKOCHHYC M apKTaHT'€HC YHCIIOBOTO apryMeHTa 1
43 TpuronomeTpuveckast OKpy>KHOCTb, OIIPEICTICHHE TPUTOHOMETPUIECKUX (DYHKITHI YHUCITIOBOTO

aprymMeHTa 1
44 TpuroHomeTpuveckast OKpy>KHOCTb, OIIPEICIICHHE TPUTOHOMETPUIECKUX (DYHKITHI YHCITIOBOTO

aprymeHra 1
45 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1
46 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIBI 1
47 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIBI 1
48 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIBI 1
49 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM 1
50 [IpeoGpazoBaHme TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
51 [IpeoOpazoBaHye TPUTOHOMETPHUECKUX BBIPAKEHUN 1
52 [IpeoGpazoBaHye TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
53 [IpeoGpazoBaHme TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
54 Perienne TpUroHOMETPUUECKUX YPaBHEHUH 1
55 Perienne TpUroHOMETPUUECKUX YPAaBHEHUH 1
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56 Perienne TpUrOHOMETPUUECKUX YPAaBHEHU I 1
o7 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
58 Pemienne TpUroHOMETPHUECKUX ypaBHEHUH 1
59 Pemienne TpUroHOMETPHUECKUX ypaBHEHU I 1
60 KonTponasHas padborta no teme "®@opmyinbl TPUTOHOMETpUU. TPUTOHOMETPUYECKUE YpaBHEHUS" 1
61 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MOCIIENOBATEIbHOCTEH. MOHOTOHHBIE

MIOCJIEIOBATEIbHOCTH 1
62 Apudmerrueckas ¥ reoMeTpudeckas nmporpeccuu. Vcnoap30BaHne MPOTrPECCHH IS PEICHHUS

peanbHBIX 3371249 MPUKIIATHOTO XapaKTepa 1
63 beckoneuyno yObIBaromiast reoMmerpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIICH

Te€OMETPUYECKOH MPOTpecCcuun 1
64 dopmyria cII0KHBIX TPOIIEHTOB 1
65 dopmyIa cI0KHBIX TPOIICHTOB 1
66 O06o0menure, cucTeMaTr3alys 3HaHUH 32 Kype anreOpsl 1 Haval MaTeMaTH4eckoro aHanmsa 10

KJlacca 1
67 Hrorosas koHTpoabHas paboTa 1
68 O60061eHue, cucTeMaTu3alys 3HaHU| 3a Kypc anredphl 1 Hayall MaTeMaTuyeckoro ananuza 10

KJlacca 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoaunuyecTBo yacoB

Ne Tema ypoka KonTposbHbie
n/n Bcero
padoThbI
1 CreneHs ¢ pallMOHAIBLHBIM [T0KA3aTEIEM 1
2 CBoiicTBa cTENEHU 1
3 [TpeobpazoBaHue BhIpaKEHUN, COIEPKAIINX PAITHOHAIBHBIE CTEIIEHU 1
4 [IpeoGpa3oBaHue BbIpaKEHUH, COIEPIKALUX PALlHOHATIbHbBIE CTETIEHU 1
5 [IpeobpazoBaHue BEIpKEHUN, COIEPKAIINX PAITMOHAIBHBIE CTETIEHU 1
6 [Toxa3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA 1
7 [Toxa3aTenpHBIC YpaBHEHUS W HEPABEHCTBA 1
8 [TokazarenbHble ypaBHEHUS! 1 HEPABEHCTBA 1
9 [TokazarenbHble ypaBHEHUS! U HEPABEHCTBA 1
10 [TokazaTenpHBIC YypaBHEHUS U HEPABEHCTBA 1
11 [TokazarenpHas QyHKIHS, €€ CBOWCTBA U rpaduK 1
12 KonTpossnas paborta no teme "Cremnens ¢ paluoHaibHbIM Moka3areneM. [lokazarenbHast QyHKUIHA.
[TokazaTenbHbIC ypaBHEHUS U HEpABEHCTBA" 1 1

13 Jlorapudwm uncna 1
14 JlecsiTuuHBIE U HATYpATbHBIEC JTOTAPUPMBI 1
15 [IpeobOpazoBaHue BIpOKEHUH, COIEPIKAIIKMX JTOTAPHPMBI 1
16 [IpeoOpazoBaHue BBIpAKEHUH, COIEPIKAIIHMX JTOTAaPHPMBI 1
17 [IpeoOpa3oBaHue BeIpayKeHUA, COAEPIKAIIMX JIOTapU(MBbI 1
18 IIpeoOpa3oBaHue BeIpaKEHU, COAEPIKAIIMX JIOTApU(MBI 1
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19 Jlorapugmuueckie ypaBHEHHs 1 HEpaBEHCTBA 1
20 Jlorapugmuueckie ypaBHEHHS 1 HEPAaBEHCTBA 1
21 Jlorapugmuueckie ypaBHEHHS 1 HEPAaBEHCTBA 1
22 Jlorapugmuueckie ypaBHEHHS 1 HEPAaBEHCTBA 1
23 Jlorapudmmueckast QyHKIH, €€ CBOWCTBA U TrpaduK 1
24 Jlorapudmuueckas GyHKIHS, €€ CBONCTBA U rpapuk 1
25 Tpuronomerpruueckue GyHKINH, UX CBONCTBA U rpapUKH 1
26 Tpuronomerpruueckue GyHKINH, UX CBONCTBA U rpapUKH 1
27 Tpuronomerpuueckue GyHKINH, UX CBOMCTBA U rpaUKu 1
28 Tpuronomerpruueckue GyHKINH, UX CBOMCTBA U rpapUKu 1
29 [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1
30 [IpuMepsl TPUTOHOMETPUICCKUX HEPABEHCTB 1
31 [IpuMepsl TPUTOHOMETPUICCKUX HEPABEHCTB 1
32 [IpuMepsl TPUTOHOMETPUICCKUX HEPABCHCTB 1
33 KontponbHas padota o teme "Jlorapudgmudeckas Gpynkuus. Jlorapupmudeckne ypaBHEHHS U
HepaBeHCTBa. Tpuronomerpuyeckre GyHKUMU U UxX rpaduku. TpuronomeTpuyeckue HepaBeHcTBa" 1
34 HenpeprsiBHbIe QyHKITIN 1
35 Metoa HHTEpBaJIOB AJIs pelIEHUs] HEPABEHCTB 1
36 Metoa HHTEpBaJIOB AJIs pelIEHUs] HEPABEHCTB 1
37 [IpousBoanas GyHKIHH 1
38 [IpousBoaHas GyHKIHH 1
39 I'eomerpuueckuii 1 GU3NYECKUN CMBICI TPOU3BOTHON 1
40 I'eomerpuueckuii 1 GU3NYECKUN CMBICI TPOU3BOTHON 1
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41 [Tpon3BoHBIE IIEMEHTAPHBIX (QYHKIUI 1
42 [Tpon3BoaHBIE IIEMEHTAPHBIX (QYHKIUI 1
43 [Ipon3BoHas CyMMBI, IIPOU3BENICHHS, YACTHOTO (PYHKITUI 1
44 [IponsBoHas CyMMBI, IIPOU3BEICHHS, YACTHOTO (PYHKITUI 1
45 [Ipon3BoHas CyMMBI, IPOU3BENICHHS, YACTHOTO (PYHKITUI 1
46 [IpumeHeHne Mpor3BOIHOM K HCCIe0BaHNI0 (PYHKIIMH HAa MOHOTOHHOCTb U SKCTPEMYMBI 1
47 [IpumeHneHne nMpou3BOIHOM K HcCIeI0BaHUIO (DYHKIIMIT HA MOHOTOHHOCTb M 3KCTPEMYMBI 1
48 [IpumeHeHne Mpon3BOIHOM K HcCIeI0BaHUIO (DYHKIIMIT HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
49 [IpumeHeHne Mpor3BOIHOM K HCCIeI0BaHNI0 (PYHKIIMH HAa MOHOTOHHOCTb U SKCTPEMYMBI 1
50 HaxoxneHne HaubobIIero 1 HauMeHbIIEro 3Ha4eHns (PyHKIMU Ha OTpe3Ke 1
o1 Haxoxnenne HaubobIIero 1 HauMEHbIIEro 3Ha4eHNs (PYHKIMU Ha OTpe3Ke 1
52 Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HaUCHUsT (PYHKITMU HA OTPE3Ke 1
53 Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIETO 3HaUeHUsT (DYHKIIMHM Ha OTPE3KE 1
54 Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIETO 3HaUeHUsT (DYHKIIMHM Ha OTPE3KE 1
55 Haxosxenne HanOoIbIIIero ¥ HAMMEHBIIETO 3HaUeHUsT (DYHKIIMHM Ha OTPE3KE 1
56 [IpuMeHeHre MPOM3BOIHON AJIS HAXO0XKIEHHUS HAWTYUIIEro peleHHsl B IPUKIIAHbIX 3a/1a4ax, Ui
OIpeNieNIEHUs] CKOPOCTH ITpoLecca, 3alaHHOTr0 (JOpMYIOH WM rpadukom !
57 KontponbHas padota o teme "IIponsBoanas. [Ipumenenue npon3BoaHon" 1
58 [TepBooOpa3nas. Tabauia nepBooOpa3HBIX 1
59 [TepBooOpa3nas. Tabauia nepBooOpa3HbIX 1
60 WuTterpan, reomeTpudeckuii 1 pu3ndecKuil CMbICIT HHTETpaja 1
61 WuTterpan, reomeTpudeckuii 1 pu3ndeckuil CMbICIT HHTETpaja 1
62 WuTterpan, reomeTpudeckuii 1 pu3ndeckuil CMbICIT HHTETpaja 1
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63 Brraucnenue unrerpana no gopmyne Herorona—Jleiibnuma 1
64 Brraucnenue unrerpana no gpopmyne Herorona—Jleiibnuna 1
65 Brruncnenue unrerpaia no popmyine Hetorona—Jleiitbnuna 1
66 Brruncnenue unrerpaia no popmyine Herorona—Jleitbnuna 1
67 Cucrembl TUHENHBIX YpaBHEHUI 1
68 CucTeMbl TMHEWHBIX YpaBHEHHUH 1
69 Pemrenne nmpukitagHpIX 3a7a4 ¢ MOMOIIBIO CUCTEMBI JTMHEHHBIX ypaBHEHHUN 1
70 Pemenue npukinaaHbixX 3a/1a4 ¢ MOMOIIBIO CUCTEMbI JINHEMHBIX YpaBHEHUN 1
71 CuCTEeMBI B COBOKYITHOCTH IEITBIX, PAIIMOHATBHBIX, HPPAIMOHATBHBIX, TOKA3aTEIbHBIX, L
norapuMUIECKUX YPaBHEHUH U HEPABEHCTB
7 CucTeMbl 1 COBOKYITHOCTH TIEITBIX, PAIIMOHATHHBIX, HPPAUOHAIBHBIX, TOKA3aTeIbHBIX, L
norapuMUIECKUX YPaBHEHUH U HEPABEHCTB
73 CucTteMbl 1 COBOKYITHOCTH LIEJIBIX, PAlIMOHATIBHBIX, UPPALIMOHATIBHBIX, IOKA3aTEIbHBIX, L
norapu(pMUUECKUX YpaBHEHUN U HEPABEHCTB
74 CucteMbl 1 COBOKYITHOCTH LI€JIBIX, PAllMOHATIBHBIX, HPPALMOHAIBHBIX, T0OKA3aTEIbHBIX, L
Jorapu(pMUUECKUX ypaBHEHUH U HEPABEHCTB
CIOJIb30BaHUE IPaPUKOB KLUH 1715 peIlieHUs] ypaBHEHHUH U cucTeM
75 u ere e 1
CIOJIb30BaHUE IPaPUKOB KLUH 715 peIlieHus] ypaBHEHHUH U cucTeM
76 " ere e
77 [IpuMeHeHMe ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHYECKUX 3aJa4 U 3a/1a4 U3 L
pa3nuyHbIX 00JacTell HayKU U peanbHOM KU3HU
n =n
78 KonTtposnpHas padota no teme "MuTerpan u ero npuMmenenusi. CucreMsl ypaBHEHU N 1
79 HatypanbHble U 1enble yncia B 3aja4ax U3 peaibHOM KU3HU 1
80 HatypanbHble U 1esble yncia B 3aja4ax U3 peasbHOM KU3HU 1
81 HatypanbHble U 1iesble yncia B 3ajauax U3 peaabHON KU3HU 1
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82 [Ipu3Haky JeTMMOCTH LIEIbIX YUCEI 1
83 [Ipu3Haky JeIMMOCTH LEIBIX YUCEI 1
84 [Ipu3Haky JeNMMOCTH LEIIbIX YUCEI 1
85 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3aIlis 3HAHUN. Y paBHEHUS 1
86 [ToBTOpEeHue, 06001IeHNE, CHCTEMAaTH3allns 3HAHUI. Y paBHCHUS 1
87 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3aIlNs 3HAHUN. Y paBHEHUS 1
88 [ToBTOpEHuUe, 06001IeHNE, CHCTEMATH3aIUs 3HAHUN. Y paBHEHHUS 1
89 [ToBTOpEeHue, 00001IeHNE, CHCTEMAaTH3aIUs 3HAHUN. Y paBHEHHS 1
90 [ToBTOpEHUe, 0000IICHNE, CHCTEMAaTH3allNs 3HAHUN. Y paBHEHUS 1
91 [ToBTOpeHmEe, 0000IIEHNE, cucTeMaTu3alus 3Hannii. HepaBeHcTBa 1
92 [ToBTOpEeHUe, 006001IeHNE, CHCTeMaTH3aIns 3HaHui. HepaBeHncTra 1
93 [ToBTOpEeHME, 0000MIEHNE, cucTeMaTu3alus 3Hanuii. HepaBeHcTBa 1
94 [ToBTOpeHmEe, 0000mIEeHNe, cucTeMaTr3aus 3HaHuii. HepaBeHcTBa 1
95 [ToBTOpeHue, 0600mIEeHNe, cucTemMaTu3anus 3HaHuii. CUCTeMbl YypaBHEHHUI 1
96 [ToBTOpeHme, 0600mIEeHNe, cucTemMaTu3aus 3Hanuid. CUCTeMbl YypaBHCHU I 1
97 [ToBTOpEeHME, 0000IIEHNE, cUCcTeMaTH3aIKs 3HaHUH. DYHKITUH 1
98 [ToBTOpEHME, 0000IIEHNE, cUCcTEMaTH3aIKs 3HaHUH. DYHKITUU 1
99 Hrorosas koHTpoabHas paboTa 1
100 Hroropas koHTpoJbHas paboTa 1
101 O60061eHue, cucTeMaTu3alys 3HaHU| 3a Kypc anreOpsl 1 Hayall MaTeMaruyeckoro ananumsa 10-11

KJIACCOB 1
102 O6006meHue, cucTeMaTu3alys 3HaHU| 3a Kypc anreOpsl 1 Hadall MaTeMarndeckoro ananumza 10-11

KJIACCOB 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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2.1.5.1. IIpoBepsieMble TPpeOOBaHUS K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTe/JIbHOM NPOrpaMMbl M MPOBepPsieMble 3JIEMEHThI COAEPKaHUA

B ¢denepanbHBIX M pETMOHANBHBIX TMPOLEAYpax OICHKH KadyecTBa OOpa30BaHUS HCIIOJIB3YETCS
nepevyeHpb (KOOu(HUKAToOp) paclpelesieHHBIX 10 KiaccaMm MpOBEpsIeMbIX TpeOOBaHWUN K pe3ylibTaTam
OCBOEHHUSI OCHOBHOM 00pa3oBaTENIbHON MpOrpaMMbl CpEAHEro oOuero oOpa3oBaHUsS U SJIEMEHTOB
COJIEp’KaHUs 10 MaTeMaTHUKE.

[IpoBepsiemble TpeOOBaHUs K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
obOpazoBatenbpHOU mporpammsl (10 kmacc)

Kon [IpoBepsieMble IpeIMETHBIE PE3YAbTAaThl OCBOCHHSI OCHOBHOU
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MPOrpaMMBbl CPETHETO 00IIIer0 00pa30BaHUS
pe3ynbraTta
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh MOHATUSIMH: palMOHAIbHOE U JACWCTBUTEIBHOE YHUCIO,
' OOBIKHOBEHHAsI U JIeCSITUYHAs APOOb, TPOLIEHTHI
19 BeimmonHATe  apudmMermyeckue  omepanMM ¢ pallMOHAJIBHBIMH U
' JeWCTBUTENIbHBIMU YHUCITAMU
13 BbINoaHATE NpuOIMKEHHBIE BHIYMCIIEHUS, UCIIOJb3Ys MPaBUiIa OKPYIJICHUS,
' JienaTh MPUKKUIKY U OLIEHKY pe3y/bTaTa BEIUYUCICHUH
OnepupoBaTh NMOHATUAMHU: CTENEHb C LENbIM IIOKa3aTeseM, CTaHJapTHas
14 ¢dopma 3anMcH  JEMCTBUTENBHOIO 4YMCIAa, KOPEHb HAaTypajdbHOW CTENEHHU;
UCIOJb30BATh MOIXOAALIYI0 (POPMY 3alKMCHU JEHCTBUTENIBHBIX YUCEI Ul PEeLICHHs
IIPAKTUYECKUX 3a/1a4 U IPEJCTaBICHUS JaHHBIX
OnepupoBaTh NOHATHAMU: CUHYC, KOCUHYC U TaHI'€HC MPOU3BOJIBHOIO YIJIA;
1.5 |ucmosp30BaTh 3alKCh MPOU3BOJBHOIO yrila yepe3 oOpaTHble TPUIOHOMETPHUECKHUE
GbyHKIIII
2 VYpaBHEHUs U HEPABEHCTBA
OnepupoBaTh MOHATUSAMHU: TOXKJIECTBO, YpaBHEHHME, HEpPaBEHCTBO, LEIOE,
2.1 |pauuoHanbHOE, UPPALMOHAIBHOE YpPaBHEHUE, HEPaBEHCTBO, TPUTOHOMETPUYECKOE
YpaBHEHHUE
29 BoimonHaTe npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUH U peIIaTh
' TPUTOHOMETPUUECKUE YPABHEHUS
BoimonHATe mpeoOpa3oBaHus IENbIX, PalMOHAIbHBIX M HPPALMOHAIBHBIX
2.3  |BBIp@XEHUH U pemaTh OCHOBHBIE TUIIBI LIEJBIX, PAIIMOHATBHBIX U UPPALIMOHATIBHBIX
YPaBHEHUI U HEPABEHCTB
2.4 [IpumeHATh ypaBHEHHS M HEPABEHCTBA AJIS PELIEHUS MAaTEMAaTUUECKUX 3a/1a4
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U 3aJ1a4 U3 pa3jIMyHbIX 001acTell HayKH U PeabHOM KU3HU

MonenupoBaTh peaNbHBIE CHTyallud Ha S3BIKE aIreOpbl, COCTaBISATh

2.5 |BbIpaXeHHUs, YpaBHEHHUS, HEPABEHCTBA II0 YCIOBUIO 3a/laud, HCCIIEAOBATh
IIOCTPOEHHBIE MOJIEJIN C UCIIOJIb30BAHUEM ariapara aareopbl
3 OyHKIMH U TpapUKH
OmnepupoBaTh NOHATHAMH: (YHKIUS, cOCcOoOBI 3amaHus (QyHKIMH, 00JIacTh
3.1 |ompeneneHuss W MHOXECTBO 3HAYeHHWH (QYHKIWH, TpaduK (GYHKIUH, B3aHMMHO
oOpaTHble PYHKIINUU
392 OnepupoBaTb NOHATUSMHU: YETHOCTh W HEYETHOCTh (YHKIMH, HYIH
' (YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Wcnonb3oBats rpaduku QyHKIUN A1 peLICHUS] ypaBHEHUI
34 Crpoutb U yuTaTh rpaduKu JIMHEHHON (YHKIMH, KBaJpaTUIHON (QyHKIUH,
' CTeNEeHHOMN (YHKIIMHU C [EeIbIM IIoKa3aTeleM
Ucnonw3oBarh rpadukn (QyHKIOHA A7 WCCIEIOBAHUS TMPOIECCOB U
3.5 |3aBHcuMOCTEH NpH peleHuw 3a1a4 U3 JIPYTUX YYeOHBIX MPEIMETOB M PeabHOMN
KU3HHU, BBIpAXaTh (POpMyJIaMy 3aBUCUMOCTH MEXAY BEIMYUHAMU
4 Hauana MmaTemaTtudeckoro aHanusa
41 OmnepupoBaTb NOHATUSAMH: IOCIEIOBATEILHOCTb, apU(MeTHdecKas |
' reoOMEeTPUYECcKasi IPOrPeCcCUU
492 OmnepupoBaTh MNOHATUAMHU: OECKOHEYHO YyObIBarollas TreoMeTpudecKas
' Iporpeccusi, CyMma 0€CKOHEYHO yObIBarOILEel T€OMETPUYECKON POrPECCUH
4.3 3ajaBaTh MOCIEI0BATEIbHOCTH PA3JIIMYHBIMU CIIOCO0AMHU
44 Hcnonp30BaTh CBOMCTBA MOCIEI0BATENBHOCTEN U IPOrPECCUI JUISl PEILICHUS
' peanbHbIX 33Ja4 IPUKJIAHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUAMH: MHOKECTBO, ONIEPALlUU HaJl MHOKECTBAMHU
Hcnonbs3oBaTh  TEOPETHKO-MHOXKECTBEHHBIH — ammapar A ONMCaHUS
5.2 |pealbHbIX TMPOLECCOB M SBICHUH, MPHU PELICHUU 3aJady M3 JPYrUX Y4eOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSAMU:  ONpEACIECHUE,  TEOPEMA,  CIEICTBUE,
' JI0Ka3aTeNbCTBO
6 Teopus BeposTHOCTEN U CTaTUCTUKA
6.1 UuTath U CTPOUTH TAOIUIIBI U AT PAMMBI
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OnepupoBaTh  MOHATUSAMHU:  CpelHee  apudMeTHUecKoe,  MeAuaHa,

6.2
HauboJIblIee, HAUMEHbBIIIEE 3HAUeHUEe, Pa3Max MAaCCHBA YMCIOBBIX JaHHBIX
OnepupoBaTh HNOHATUSAMU: CIy4alHBIA AKCIEPUMEHT (OMBIT) M CllydailHoe
COOBITHE, AJIEMEHTApHOE COOBITHE (AIEMEHTAPHBIN HMCXOJ) CIYy4alHOTO OIBITA;
6.3 |HaxXoIUTHh BEPOSTHOCTU B OMBITAX C PAaBHOBO3MOXKHBIMHU CITyYailHBIMHU COOBITHSIMHU,
HaXxOJUTb M CpPaBHUBAaThb BEPOATHOCTU COOBITMM B H3YYEHHBIX CIy4YalHBIX
IKCIEPUMEHTAX
Haxomute u ¢opmynupoBaTh CcOOBITHS: IepeceueHHe W OOBbeAUHEHHE
6.4 JAHHBIX COOBITUM, COOBITHE, TPOTHUBOIIOIOKHOE JAHHOMY COOBITHIO; TOJIb30BAThHCS
nrarpammamu Jitiepa v popMyIioi ciioKeHHs BEpOSITHOCTEH NP peLIeHUH 3a]1a4
OnepupoBaTh NOHSTHUAMHU: YCIOBHAs BEPOSATHOCTb, HE3aBUCHUMbIE COOBITHS;
6.5 |HaxXomuTh BEPOSTHOCTH C TIOMOUIHIO TPABWJIA YMHOKEHHS, C TOMOIIBIO JepeBa
CIIy4alHOTO OTIbITa
6.6 [IpumeHsTh KOMOMHATOPHOE MPABUIJIO YMHOXKEHHUS IIPU PEILIEHNH 3a1au
OnepupoBaTh MOHATHSAMH: HCIBITAHWE, HE3aBUCHUMbIE HCIBITAHUS, CEPHS
6.7 WCIBITAHUN, ycleX W HeyAaya; HaXOIUTh BEpPOSITHOCTU COOBITHII B cepuu
' HE3aBHCHMBIX MCIIBITAHUH /10 TIEPBOTO ycliexa, HaXOJUTh BEPOSITHOCTU COOBITHUH B
cepuu ucneiTaHui bepHymim
6.8 OnepupoBaTb  MOHATUSAMM:  ClydailHas  BEJIMYMHA,  paclpelelieHue
' BEPOSITHOCTEH, AUArpaMMa pacrpeaeieHus
7 I'eomeTpust
7.1 OnepupoBaTh NOHATUAMU: TOUKA, NpsAMast, INIOCKOCTh
79 [IpyuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBHSI U3 HUX NPU PEIICHUU
' reOMEeTPUYECKUX 3a1a4
73 OnepupoBaTh MOHATHAMU: MApAJUIEIbHOCTh M IEPHEHIUKYISIPHOCTD
' IPSIMBIX U IJIOCKOCTEH
74 KnaccupunupoBaTb B3aMMHOE paclOJIOKEHUE MPSIMBIX U IUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh HOHATHSAMM: JBYTPAHHBIM YroJl, TPaHU JBYIPAHHOIO YIJIa,
7.5 |pebpo ABYrpaHHOTO yIja, JUHEHHBIH Yo JOBYIpaHHOIO yrija, rpagycHas Mepa
JBYTPAHHOTIO yIJla
76 OnepupoBaTb NOHATUSMHU: MHOTOTPAaHHHUK, BBITYKJIBIH W HEBBIIYKJIBINA
' MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTpPaHHMKA, TPaBUIIBHBI MHOTOTPAHHUK
77 PacriozHaBaTe OCHOBHBIE BHUABl MHOTOI'DAaHHUKOB (IMpamMuia, IpU3Ma,
' PSIMOYTOJIbHBIN Mapasuienenumnesn, Kyo)
7.8 KnaccupunupoBaTb ~ MHOTOTpaHHUKM,  BbIOMpas ~ OCHOBaHUS IS
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Knaccmbmcam/m (BbIHyKJIBIC U HCBBIIYKJIILIC MHOI'OIpaHHUKH, IIPABUJIBHBIC
MHOT'OTI'paHHUKH, MPAMBIC U HAKJIOHHBIC ITPU3MBI, Hapannenennne):[m)

7.9

OHepI/IpOBaTB MOHATUAMU: CCKYIas MIOCKOCTh, CCHCHNEC MHOT'OI'PAHHHUKOB

7.10

OOBSICHATE IMPUHIMUIIBI [TOCTPOCHUS CeUeHUI MHOT'OIrpaHHUKOB, HCIIOJIB3Ys
METOA CIIEA0OB

7.11

Crpoutb ce4eHMs] MHOTOIPDAaHHUKOB METOJIOM  CJI€AOB, BBINOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHUCYHKOB NPOCTHIX OOBEMHBIX (QHUTYp: BHI
CBEpXY, COOKY, CHU3Y

7.12

Pemate 3aa4i Ha HAXOXACHHUEC TrCOMCTPHUICCKUX BCIIMYHH I10 o6pa3uaM U1
alropyurMaM, IMHpPUMCHAA U3BCCTHBIC AHAJIMUTUYCCKUC MCETOJAbI IIPpHU PCIICHHUU
CTAaHAAPTHBIX MAaTEMAaTUYCCKHUX 3ala4 Ha BBIYHMCIICHHC paCCTOSIHI/Iﬁ MCXKIY ABYMS
TOYKaMH, OT TOYKHU a0 HpSIMOfI, OT TOYKH J0 IIJIOCKOCTH, MCXKOY
CKpCIIUBAOIIUMHUCS ITPAMBIMUA

7.13

Pemrate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 10 00pasiam WiH
aIropuTMaM, TPUMEHSS W3BECTHBIC AHAIUTUYECKHE METOJbl TIPH PEIICHUU
CTAaHJAPTHBIX  MaTEMaTUYeCKMX 3aJa4 Ha  BBIUYMCICHUE  YIJIOB  MEXIY
CKPEIIUBAOIINMHUCS  TMPSMBIMH, MEXKIYy TPSIMOH W  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IBYTPaHHBIX YTJIOB

7.14

Bbraucnare 00beMBl U TUIOIIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
MUpaMuza) ¢ IpuMeHeHHeM (HOPMYIT, BBIYUCIISATH COOTHOIICHUST MEXTY TUTOIIASIMH
MMOBEPXHOCTEH, 00beMaMH MO JOOHBIX MHOTOTPAHHUKOB

7.15

OnepupoBaTh MOHATUSMHU: CHUMMETpPUS B MPOCTPAHCTBE, IIEHTP, OCh U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HH(OPMALHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypax, MPEICTaBICHHYI0 Ha YepTeKax U
pUCYHKAX

7.17

[IpumensaTs reomerpuueckue (akTbl AN pEUICHUS CTEPEOMETPHUECKUX
3a/1a4, MPEIoJIaraloiuX HECKOJIBKO IIaroB PelIeHUs], €ClId YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopme

7.18

[IpumensTs mpocTeilline MpPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI [IPH PEIICHUH CTEPEOMETPHUECKUX 3a/1a4

7.19

HpI/IBOI[I/ITL MMpUMEPbl MATCMATUYCCKHUX 3aKOHOMepHOCTeI>'I B INpUpoac "
JKU3HH, paCIIO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUA HaA IIPAKTUKC: aHAJIM3UPOBATHb PCAJIbHBLIC
CUTyalluu W TMNPUMCHATL H3YUYCHHBIC IIOHATHUA B IMPOHCCCC TIOHMCKa PCIICHUA
MaT€MaTUu4CCKU C(I)OpMyHHpOBaHHOﬁ HpO6HCMBI, MOJCIMPOBATh  PCAJIbHBIC
CUTyalluh Ha A3bIKC TCOMCTPHUH, MUCCICAOBATH TIOCTPOCHHBIC MOJACIN C
HCIIOJIb30BAHUEM T'COMCTPHUICCKUX MOHATUN U TCOPCM, alrapara aJlFC6pBI, peuiaTtb
MPaKTUYCCKUC 3a/la4U, CBA3AHHBIC C HAXOXKJICHUCM I'COMETPUUCCKUX BCINYNH
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[IpoBepsieMblie 371eMeHTHI coaepxkaHus (10 kaacc)

Kon [IpoBepsieMbIl IIEMEHT COACPKAHUS

1 Yucna ¥ BEIYUCIIEHUS

Pannonaneupie 4yncna. OOBIKHOBEHHbIE U JIECSTHYHBIE JpOOM, TPOLIEHTHI,
OEeCKOHEUYHbIE TMepuoanYecKre ApoOu. ApHPMETHYECKHE OIEepalld C palUOHAIBHBIMU
qycliaMu, peoOpa3oBaHUs YUCIOBBIX BhIpakeHUU. [IpuMenenune n1pobeil u npoieHToB AJs
pELICHUS TPUKIIAJIHBIX 33/1a4 U3 Pa3JIMYHbIX OTpaciael 3HAHUW U pEATbHOM KU3HU

11

HevictButenbHble  yuciaa.  PanuoHanbHble W HpPpAlMOHAIBHBIE — YHCITA.
1.2 | Apudmernueckue orneparu ¢ JCHCTBUTEILHBIMHA YHCIaMU. [IpuOIHKEHHBIC BBIYUCIICHUS,
MpaBuiia OKPYIJIEHUs, IPUKHUIKA U OIIEHKA pe3yJibTaTa BIYUCICHUI

Crenenp ¢ nensiM mokasareneM. CraHmapTHas ¢opma 3alucH JIeHCTBUTEIBHOTO
1.3 yucna. Vcnonp3oBanue noaxoasmeid GopMbl 3aITUCH TCHCTBUTEIBHBIX YUCET [T PEIIeHUs
MPAKTUYECKUX 337a4 U IPEICTaBICHUS JaHHBIX

ApubdmMeTnuecknii KOpeHb HATypalbHOW cTeneHu. J[eHcTBUs ¢ apupMETHYECKUMHU

14 .
KOPHSIMHU HAaTypalbHOW CTENECHU

15 CuHyc, KOCHHYC U TaHI'€HC YHCIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHIe€HC YHUCIIOBOTO apryMeHTa
2 VYpaBHEeHHS 1 HEPABEHCTBA

2.1 TosxecTBa v TOXKAECTBEHHBIC MPE0OpPa30BaHMS

29 [IpeoGpazoBanue TPUTOHOMETPHUYECKHUX BBIPAXKCHHIA. OcHoBHbIE
' TpUTOHOMETpHUUYECKUE (HOPMYIIBI

23 VYpaBHeHHe, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelieHHMe HepaBeHCTBA. Merton
' HUHTEPBAJIOB

24 Pemenue nensix u poOHO-pallMOHANBHBIX YPaBHEHUH U HEPABEHCTB

2.5 Perienune uppanoHanbHBIX YpaBHEHUI U HEPAaBEHCTB

2.6 Perienne TpUroHOMETPUUECKUX YPaBHEHUH

27 [IpuMeHeHre ypaBHEHHH 1 HEPABEHCTB K PELICHUI0 MaTeMaTUYeCKUX 3a7ay U 3a/1a4
' U3 Pa3IMYHbIX 00JIacTe HAyKU U pealbHOM KU3HU
3 OyHKIMH U TpaduKh

3.1 Oynkius, crnocodbl 3amanus ¢yHkuuu. ['paduk ¢ynkuun. B3aummbo oOparHble
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GbyHKITII

OO6nacte omnpeneneHus M MHOXXECTBO 3HaueHWd ¢yHkouu. Hymun dyHxumu.

3.2
[TpoMexyTKH 3HAKOMOCTOSIHCTBA. UeTHBIE M HEYETHBIC (DYHKIIUU
33 Crenennass (yHKOMS C HaTypalbHBIM M IIeNIbIM TOKa3areneM. Ee cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpad)uK KOPHS N-0i CTETIEHU
34 Tpuronomerpudeckass OKpYKHOCTb, OIPEICIICHHEe TPUTOHOMETPUIECKUX (HYHKIUI
' YUCIIOBOIO apryMeHTa
4 Hauana matemaTnyeckoro aHanmsa
41 [locnenoBarenbHOCTH, CIOCOOBI 3afaHusl TOCIeN0BaTeNbHOCTE. MOHOTOHHBIE
' MIOCJIEI0BATEIbHOCTH
Apudmernueckas U TreoMeTpuueckas mporpeccud. beckoHeyHO yObIBarolas
4o |TEOMETpHUECKas — MpOTpeccHs. Cymma OeckoHEYHO yOBIBalOIIEd TIeOMETPUYECKON
' nporpeccun. PopMmyna CIIOXKHBIX MPOLUEHTOB. VCIONb30BaHWE MPOTPECCUN IS PELICHUS
peanbHBIX 33/1a4 NPUKIAJTHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHoOKecTBO, oOIepalMi HaJl MHoOXecTBamu. [luarpammel Oiliepa - BeHna.
5.1 |IIpumeHeHHe TEOPETUKO-MHOKECTBEHHOTIO anmnapara AJsl OMHUCaHHsl pealIbHBIX POLIECCOB U
SIBJICHUH, TIPH PEIIEHUH 3aJa4 U3 APYTUX YUE€OHBIX IIPEIMETOB
5.2 Omnpenenenue, Teopema, CIEACTBUE, J0Ka3aTEIHCTBO
6 Teopust BEpOSITHOCTEN U CTATUCTUKA
[IpencraBnenne naHHBIX C  HoMmolibio Tabmuy u auarpamm.  Cpensee
6.1 |apudmernyeckoe, MeanaHa, HanOoIblIee U HAUMEHbIIEE 3HAUYEHUS, pa3Max, JUCIEpPCUs U
CTaHJAPTHOE OTKJIOHEHHE YUCIOBBIX HAOOPOB
CnydaiiHple SKCIEPUMEHTHI (ONBITBI) U Cly4aiHble COOBITHS. OJeMEHTapHbIE
6.2 coObITUS (MCX0/b1). BeposTHOCTH CilydaliHOTO COOBITHS. BAM30CTh YaCTOTHI M BEPOSTHOCTU
' coObiTuil. CiydaifHble OIBITBI C PaBHOBO3MOXHBIMH 3J€MEHTapHBIMU  COOBITUSIMH.
BeposTHOCTH COOBITHIH B OIIBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU
6.3 Onepauuu Hajx COOBITHAMU: IepecedeHue, OObEIUHEHHE, IPOTUBOIOJIOKHBIE
' coObITus. [Inarpammsl Ditnepa. opmyna cIokeHHUs BEpOSTHOCTEH
6.4 VYcnoBHas  BEpPOATHOCTb. YMHOXEHUE  BEpOATHOCTEH. JlepeBO  CllydaliHOIO
' skcniepumenTa. dopmyrna nmosiHoi BeposiTHOCTH. HezaBucuMble coObITHS
65 Komb6unatopHoe mnpaBuino ymHoxkeHUs. IlepecraHoBku u ¢aktopuan. Ywucno
' coueranuil. Tpeyronsuuk Ilackans. @opmyna bunoma Herotona
6.6 bunapHblii cnydaliHblif ONBIT (MCHBITaHUE), yclex M Heyaada. HeszaBucumble

UCIIBITaHUA. Cepml HE3aBUCHMBIX HCIBITAaHUN OO IEpBOTO YCIICXA. CCpI/IH HC3aBUCHUMBIX
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ucnblTanuid bepuymm

6.7

Cnyuaitnas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(MarpamMMa pacrnpenesieHusl.
[Tpumeps! pactpeaeneHnid, B TOM YHCIIE TEOMETPUIECKOe U OMHOMHAIBHOE

I'eomerpus

7.1

OcHoBHble TNOHSATHUA cTepeoMeTpud. Touka, mpsMas, IMJIOCKOCTh, IPOCTPAHCTBO.
[lonsiTue 00 aKCMOMATHYECKOM IOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOEe  pacnonokeHwe  IpsAMBIX B IIPOCTPAHCTBE:  IIEPECEKAOIIHECH,
NapajuleJIbHbIe W CKpelluBaronmecs npsMele. [lapaienbHOCTh NPSAMBIX M IUIOCKOCTEW B
MIPOCTPAHCTBE: IMApaJUICNIbHBIE MPsSAMBIE B IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX IHPSIMBIX,
MapaJUIEIbHOCTh MPSMOM M IIOCKOCTH. YTJbl C COHANPABICHHBIMH CTOPOHAaMH, YIOJ
MEXKIy NpsMBIMH B MpPOCTpaHcTBe. [lapamienbHOCTh INIOCKOCTEM: MapajulesIbHbIE
IJIOCKOCTH, CBOMCTBA MapajuleNIbHBIX IUIOCKocTed. [Ipocreiimme npocTpaHCTBEHHBIE
(burypsl Ha TIOCKOCTH: TETPadp, KyO, MapajuieNenurie ], TOCTPOSHUE CEUCHHI

7.3

[lepneHUKYISIpHOCTE TPSAMOM W IUIOCKOCTH: TEPIEHAUKYISPHbIE IPSMBIE B
MIPOCTPAHCTBE, MpSMBIE NApAICIbHBIE W MEPHNEHAMKYJSPHBIE K IUIOCKOCTH, IPU3HAK
MEPHIEHAUKYIIIPHOCTA MPSAMOM M IUIOCKOCTH, TE€OpeMa O MpsAMOW HNEepPHEHANKYJIIPHON
IJIOCKOCTHU. YTIIBI B IIPOCTPAHCTBE: YTOJI MEXKy NPSIMOM U IJIOCKOCTBIO, JBYIPAaHHBIN yrodl,
JIMHEHHBINA yroJl IBYTpaHHOro yria. IlepneHauKkyisp M HaKJIOHHBIE: PACCTOSIHUE OT TOYKH
70 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM JI0 IUIOCKOCTH, MPOEKLUs (UIypbl HA IIOCKOCTb.
IlepneHIUMKYIAPHOCT IUIOCKOCTEH: MPHU3HAK MEPHEHIUKYIAPHOCTH JBYX INIOCKOCTEH.
Teopema o Tpex nepneHauKyIApax

7.4

IlonsaTue MHOI'OrpaHHHKa, OCHOBHBLIC OJOJIECMCHTHI MHOI'OI'PAHHHKA, BBIIIYKIBIC U
HCBBIITYKIIBIE MHOI'OI'paHHUKH, pa3BEpPTKa MHOI'OT'paHHHKA. HpI/I?)Ma: n-yrojpHas Ipusma,
I'paHu W OCHOBAHHA IIPHU3MBI, IIpsAMasd W HAKIOHHAsA IIPU3MBI, OoKkoBasg M TMOJHAs
IIOBCPXHOCThb IIPHU3MBI. Hapanneﬂennnez[, HpHMOYFOJ’IBHBIﬁ mapajiCjacenuica #Hu Cro
CBOMCTBA. HI/IpaMI/II[a: n-yroJjibHas nupaMuaa, rpaHd U OCHOBAaHUE IIHMPaMHIEBI, OOKOBasg H
II0JIHAA MOBEPXHOCTHh IMUPAaMU/bI, IIpaBUJIbHAA U YCCUCHHAA IIUpaMHUaa. OJIEeMEHTHI IIPU3MBbI
n IHUpaMU/bl. HpaBI/IJIBHBIe MHOT'OI'PaHHUKHU: IIOHATHC IIPABUJIBHOTO MHOI'OI'paHHHKA,
IpaBHJIbHAg IHpU3Ma W IIpaBUJIbHAs NHpaMHIad, IpaBUJIbHass TPEYroJIbHAA IMMUpaMuJa U
HpaBI/IHLHHﬁ TCTPA P, KY6 HpeI[CTaBJ'IeHI/Ie O IIPAaBWJIBHBIX MHOI'OI'pPaHHHKAX: OKTa’/p,
AOACKAd AP U UKOCAda Ceuenus IMPU3MbI U ITUPpaMH bl

7.5

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTpPUU B MUpaMUAX, MapauICIICTINIICAAX, IIPAaBUJIbHBIX MHOTOT'PAHHHUKAX

7.6

Bbluncnenue >7€MEHTOB MHOTOTPAHHUKOB: pebpa, auaroHanu, yriel. [linomans
OOKOBOW TMOBEPXHOCTH U IOJHOM MOBEPXHOCTU MPSMOW MPU3MBI, IUIOLIA/b OCHOBAHUM,
TeopeMa 0 OOKOBOI MOBEPXHOCTH HpsAMOM mpu3Mebl. [Inomiane GOKOBOM MOBEPXHOCTH U
MOBEPXHOCTH TPABWIBHOW NHMpaMHUIbl, TEOpeMa O IUIOL[aJd YCEUEHHOW NHpaMMIbL.
[Tonsitue 06 06veme. OO6BEM NUpaMUIbI, IPU3MBI

7.7

HO,I[O6HLIC TCJIa B IPOCTPAaHCTBC. CooTHoOIIEeHHS MCXKAY IomaasasMunu HOBCpXHOCTCI\/'I,
o0beMaMH HO,Z[O6HLIX TCI
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[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
oOpa3zoBaTenbHOM mporpammel (11 kiracce)

Kon [IpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHHSI OCHOBHOU
MIPOBEPSIEMOTO 00pa3zoBaTesIbHON MPOrpaMMBbl CPETHETO 00IIEer0 00pa30BaHUS
pe3ynbrarta
1 Yucna v BBIYMCICHUS
OnepupoBaTh MOHATHSAMHU: HATypaJbHOE, II€JI0€ YHCIO; HCI0JIb30BaTh
1.1 |mpu3HaKu JENMMOCTH LENbIX YHCEN, Pa3sIoKeHNE YKCIia Ha MMPOCThIe MHOXKUTENN JUIs
pelieHus 3a1a4y
1.2 OnepupoBaTh MOHATUEM: CTETIEHD C PALlMOHAIILHBIM ITOKa3aTeIeM
13 OnepupoBaTh NOHSTHUAMHU: JIoTapudM 4YHCIa, JECATUYHBbIE M HATypalbHbIE
' norapuMeI
2 VYpaBHEeHUS 1 HEPaBEHCTBA
[IpumensTs  cBoiicTBa cTemeHW Uid  NpeoOpa3oBaHUS  BBIPAKEHUH,
2.1 |omepupoBaTh MOHATUSAMHU: TIOKa3aTeIbHOE YpaBHEHME W HEPABEHCTBO; pelIaTh
OCHOBHBIE THIIbI TIOKA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB
BoimonHATe  mpeoOpa3oBaHUs  BBIPAKEHUN, COJEpXKAIIMX  JIOTapU(MBI;
2.2 |omepupoBaTh MOHATHSMHU: JIOTApU(PMUUIECKOE ypaBHEHHWE M HEPaBEHCTBO; pellaTh
OCHOBHBIE THUIIbI JIOTAPU(PMHUUECKUX YPABHEHUM U HEPABEHCTB
2.3 Haxoauts perienus mpocTeHIIMX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh MOHATUSMHU: CHUCTEMa JMHEHHBIX ypaBHEHUN U €€ pelIeHHuE;
' WCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH AJIS pellieHrs MPAKTHUECKUX 3a/1a4
o5 Haxomuth pemieHuss mpoCTEMIIUX CHUCTEM W COBOKYHMHOCTEH pallMOHaJIbHBIX
' ypaBHEHUI U HEPABEHCTB
MonenpoBaTh peanbHbIE CHUTyallUd Ha S3bIKE anreOpbl, COCTaBIIATH
2.6  |BBIpaXCHHMs], ypaBHEHHS, HEPABEHCTBA U CUCTEMBI M0 YCIOBUIO 33/1a4yM, HCCIEI0BATh
MOCTPOEHHBIE MOJIENIN C UCTOJIb30BAHUEM aliapara aareopbl
3 OyHKIMH U TpadUKH
OnepupoBaTb  MOHATHAMU:  NepHoAMYecKass  (YHKUUS, TMPOMEKYTKH
31 |MOHOTOHHOCTH (GYHKIIMH, TOYKH SKCTpeMyMa (PYHKIMH, HauboJIblilee 1 HauMeHbIlee
' 3Ha4eHUsl (PYHKIMH Ha IPOMEKYTKE; UCIOIb30BATh UX IS UCCIENOBAHUS (PYHKIIUH,
3aJJaHHOM rpaduxkom
OnepupoBaTh MOHATUSAMH: TpadUKU IOKA3aTENbHOM, JorapudMuueckoil u
3.2 | TpuroHoMeTpuyecKux (YHKIUI; M300pakaTb UX Ha KOOPAMHATHOM IUIOCKOCTH U

HCII0JIb30BATH I PCIICHUS ypaBHCHI/Iﬁ 1 HCPABCHCTB
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N300paxaTh Ha KOOPIMHATHOM ITUIOCKOCTH T'padUKH JTUHEWHBIX YpPaBHEHHNA U

3.3 9 o
WCTIOJIb30BATh UX JJIsl PEIICHUS] CUCTEMBI IMHEWHBIX YpaBHEHHHA
34 Ucnonw3oBate rpaduku GYHKOUA I HMCCIEIOBAaHUS IPOIECCOB U
' 3aBUCHUMOCTEHN U3 APYruX YyU4E€OHbIX TUCHUILUIMH
4 Hauana matemaTndeckoro aHaiansa
OnepupoBaTh MOHATHAMHU: HETpPEephIBHAS (DYHKIMSA, MPOU3BOIHAS (DYHKIUH;
4.1 |ucnonb30BaTh T€OMETPUUYECKUN U (U3NYECKUN CMBICT MPOU3BOAHOMN I pElleHUs
3a/a4
42 HaxomuTh mpou3BOIHBIE 3JIEMEHTAPHBIX (YHKIUH, BEIYUACIATH POW3BOTHBIC
' CYMMBI, IPOM3BEICHUS, YACTHOTO (DYHKIIMI
43 Hcnonps30BaTh MPOU3BOJHYIO JUTS UCCIIEAOBaHUS (DYHKIIMM HA MOHOTOHHOCTB
' 1 DKCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl HCCIEOBAHUS K TIOCTPOCHUIO TPadUKOB
44 Hcnonps30BaTh TPOM3BOJHYIO [UIS HAXOXKICHUS HAWIIYYIIETO pEIIeHUs B
' MPHUKIIAJTHBIX, B TOM YHCIIE COIMAThHO-DKOHOMUYECKHX, 3aauaxX
45 OnepupoBaTh MOHATHUSMH: TEpPBOOOpa3Has ¥  WHTETpajl; IOHUMATh
' reoMeTpUUecKUid U GU3NYECKUI CMBICT UHTErpaja
16 Haxonuth nepBooOpasHble 31€MEHTAPHBIX (PYHKIUH, BBIYUCIISATH HHTETPAT 10
' dhopmyne Herotona - Jleitoauma
47 Pemate npuknanHele 3a7aud, B TOM YHUCIE COLMAIbHO-?KOHOMHUYECKOIO U
' (bu3n4ecKoro xapakrepa, CpeICTBaMH MaTeMaTUYECKOT0 aHaIu3a
5 Teopust BeposATHOCTEH U CTaTUCTUKA
51 CpaBHUBaTh  BEPOSATHOCTHM  3HAYEHUW  CIy4yalHOM  BEIWYMHBI  TIO
' pacrpeielIeHUI0 WU C IOMOIIBIO JUarpaMm
OnepupoBaTh HNOHATHEM MAaTEMaTHMYECKOI'O OXKMJAHUS, MPUBOAUTH MPUMEPHI
5.2 |TOro, KaKk IpUMEHsETCs MaTeMaTHUECKOE OXKUIaHUE CIy4ailHOM BETMUMHBI, HAXOAUTh
MaTeMaTH4YeCKOE 0XKUJaHKE TI0 JaHHOMY PacIpeesIeHUI0
5.3 Nmets nipencTaBieHne o 3aK0He OOJBIINX YHCET
5.4 WmeTsb npencTaBieHre 0 HOpMaJIbHOM pacIpeie/IeHUH
6 I'eomerpus
OmnepupoBaTh MOHATUAMU: IIIIMHAPHYECKas TOBEPXHOCTb, OOpa3ymollye
6.1 |IWIMHAPUYECKON MOBEPXHOCTH, LMIMHJIP, KOHUYECKas MOBEPXHOCTh, 00pazyromue
KOHUYECKOM MOBEPXHOCTH, KOHYC, cheprueckasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena BpamieHus (LWIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BPaLCHHS
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6.4

KiaccuduimpoBars B3aMMHOE pacrioioxeHue chepsl U IIIOCKOCTH

OHepI/IpOBaTB IIOHATUSAMMN: H.IﬁpOBOfI CETMCHT, OCHOBAHHUEC CCTMCHTA, BbBICOTA

6.5 |cermeHTa, mApoBOW CIOW, OCHOBAaHHME IIAPOBOTO CJOS, BHICOTA ILAPOBOTO CIIOS,
LIaPOBOU CEKTOP
6.6 Bbruncnare  00beMBI M IUIOMIAAM  MOBEPXHOCTEH  TeNl  BpalleHHs,
' r€OMETPUUYECKUX TEJI C IPUMEHEHHEM (popMyIT
6.7 OmnepupoBaTh MOHATUSAMHU: MHOTOT'PAaHHHK, BIIMCAHHBIN B Cepy U OTIMCAHHBIN
' okoJo cepsl, cepa, BIMCaHHAST B MHOTOT'PAHHUK WJIH TEJIO BpAILlCHUS
6.8 BbIuncnsaTh COOTHOLIEHUS MEXAY IUIOIIAAIMU IOBEPXHOCTEH M oObemMamu
' MOJOOHBIX TEJ
6.9 N300paxkaTe u3ydyaemble QUIYpbl OT PYKM U C HPUMEHEHHEM HPOCTBIX
' YEepPTEIKHBIX HHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
' ¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEYEHUS TEJ BpaIlCHUS
W3Bnekarb, WHTEpNpeTUpOBaTH U NpeoOpa3oBbIBaTh HHPOPMAIUIO O
6.11 |mpOCTPaHCTBEHHBIX TEOMETPUYECKHX (UTYpax, MPEACTaBICHHYIO Ha 4YepTexax H
PHUCYHKaX
[IpumMeHnsaTh reoMeTpudeckue GakThl 1JIs PELICHUs CTEPEOMETPUYECKUX 3a/1ad,
6.12 |mpeamnoJaraoluX HECKOJIBKO I1aroB PEIIEHUs, €CIM YCIOBUS IPUMEHEHMs 3a/1aHbl B
SBHOU (hopme
6.13 OnepupoBaTh MOHSATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BbINONHATE  AEHCTBUS  CIOXKEHHMS BEKTOPOB, BBIUUTAHHUSA BEKTOPOB U
' YMHOKEHUS BEKTOpa Ha YUCII0, OOBICHITh, KAKUMH CBOMCTBaMHU OHU 00J1a1al0T
6.15 [IpuMeHsATh NpaBuIIO NMapasuiesenuIesia Npyu CI0KEHUN BEKTOPOB
OmnepupoBaTh MOHATUAMU: JAEKAPTOBBl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
6.1 |MOZYTb BEKTOpA, PABCHCTBO BCKTOPOB, KOOD/MHATBI BEKTOPA, YrON MEXKIYy
' BEKTOPaMH, CKaJIPHOE MPOU3BEJICHHE BEKTOPOB, KOJUIMHEAPHbIE U KOMIUIAHAPHBIE
BEKTOPBI
HaxonuTh cyMMy BEKTOPOB M IPOU3BEAECHUE BEKTOPA HA YHUCIO, YTOJ MEXAY
6.17 |BekTOpamHu, CKaJspHOE TNPOM3BEIEHHE, pacKiIaJblBaThb BEKTOp 1O JBYM
HEKOJIJTMHEApHBIM BEKTOpaM
6.18 3ajaBaTh IUIOCKOCTh YPaBHEHUEM B JICKapTOBON CHCTEME KOOPAMHAT
6.19 Pemate mpocreiimne reoMeTpudecKHe 3aJaud Ha INPUMEHEHHE BEKTOPHO-
) KOOpPJIMHATHOI'O METOJ1a
6.20 Pemate 3amaum  Ha JI0Ka3aTelbCTBO MAaTeMaTMYeCKMX OTHOLICHWHA U
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HaxXOXKXJACHUC TI'COMCTPHUYCCKUX BCIIMYHUH I10 06pa3uaM WM aJropurMam, IMpUMCHAA
HU3BCCTHBIC MCTOAbI TP PCIICHHUU CTAHAAPTHBIX MATCMAaTUUCCKUX 3a1aY

[IpuMeHATs,  mpocTEHIIME  NPOrPaMMHBIE  CPEACTBA U DIEKTPOHHO-

6.21
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKHX 3a]1a4
6.22 [IpuBoauTE INpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IpUPOJE H
' JKU3HH, PACIIO3HABATh IPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATH NOTY4YEHHBIE 3HAHWUS HA IPAKTUKE: AHAJIU3UPOBATh DPEAJIbHbBIC
CUTyallUM W TPHUMEHATh HW3Y4YCHHBIE IIOHATUS B IIPOLIECCE IIOMCKA pELICHUs
6.3 |MaTeMATHYECKH c(OopMyIUPOBAHHON MPOOIEMBI, MOJIEIUPOBATh PEATIbHBIE CUTYALUN

Ha S$3BIKE T'€OMETPHUH, MCCIEIO0BATh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM
reOMETPUYECKUX MOHATHUI W TeopeM, ammapara ainreOpbl, pemarbh MpaKTHYecKue
3a/1a4¥, CBSA3aHHBIE C HAXO0KICHUEM I'€OMETPUYECKUX BEJINYUH

IIpoBepsiembie 371eMeHThI coAep:xkaHus (11 kiacc)

Kon [IpoBepsieMbIii 37IEMEHT COJEPKAHUS
1 Uucna 1 BIYUCICHUS
1.1 Hatypanbnble u nienbie uncia. [Ipu3Haku AeTMMOCTH TENbIX YUCelT
1.2 CreneHp ¢ palMOHAIBLHBIM TIOKa3areiaeM. CBOWCTBA CTENICHH
1.3 Jlorapudwm uncna. JlecaTuuHbie 1 HATYpaJIbHBIC JIOTAPU(OMBI
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpazoBaHue BBIpAKEHUN, COIEPIKAIIMX JOTapHPMBbI
2.2 [IpeoOpa3oBaHue BBIpKEHHIA, COACPIKAINX CTEIICHH C PallHIOHAIBHBIM TIOKa3aTeleM
2.3 [TpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [TokazarenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA
26 CI/ICTGMVLI JTUHEHHBIX vypaBHeHPIfI. Pemenne mnpukiaagHBIX 3a7ad € MOMOIIBIO
CUCTEMBbI JIMHEHHBIX YPaBHEHHMA
2.7 CucTeMbl 1 COBOKYITHOCTH pPaIlMOHATIBHBIX YPABHEHUN U HEPABEHCTB
2.8 [IpumeHeHre ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEeMAaTUYECKUX 3a7a4
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U 3aJ1a4 U3 pa3iIMyHbIX 00JacTell HAayKU U PeabHOM KU3HU

3 OyHKIMH U TpapuKH
Oynakmus. [lepuomnveckue ¢yHkiun. [IpoMexyTku MOHOTOHHOCTH (DYHKIIHH.
3.1 MaxkcuMyMBbl 1 MUHUMYMBI (QyHKIMU. Hanbonpiiee u HanMeHblee 3HaueHne (pyHKIMHA Ha
IIPOMEXKYTKE
3.2 Tpuronomerpuyeckne GyHKINHU, UX CBOMCTBA U rpaduKu
3.3 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
3.4 Wcnonb3oBanue rpadukoB GpyHKIUI 1715 pelIeHus] ypaBHEHUN U TMHEWHBIX CUCTEM
Ucnonw3oBanne rpadukoB  (QyHKIMA  JUIsT  MCCIENOBAHMS  MPOIECCOB |
3.5 3aBUCHUMOCTEH, KOTOPbIE BOSHUKAIOT IIPU PEIICHNUH 33/1a4 U3 JAPYTHX y4eOHBIX MPEIMETOB U
peanbHOM KU3HU
4 Hauana matemaTnyeckoro aHanmsa
4.1 HenpepriBHbie pyHKIIMN. MeToa HHTEPBAIOB /7Sl pEIIeHHs] HEPAaBEHCTB
4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKHUI CMBICI TPOU3BOIHOM
43 [IpousBoHbIe 3JIeMEHTApHBIX (GYHKIUHA. DOpMyIbl HAXOXJACHHS IPOU3BOIHOM
' CYMMBI, IPOU3BEICHUS U YaCTHOTO (DYHKITUMA
44 [IpuMeHeHre MPOM3BOTHOM K HCCIEAOBaHWIO (YHKIMH HAa MOHOTOHHOCTh H
' sKcTpeMyMbl. HaxoxeHne HauOoJIbIero 1 HAMMEHBLIETO 3HaUeHUs (YHKLIMU Ha OTPE3Ke
45 IIpumeHeHre TPOU3BOJHON ANl HAXOKICHUS HAWIYYIIEro PEIICHUs B IPUKIIAJHBIX
' 3ajauax, AJs ONpelelIeHUs] CKOPOCTH IIpoliecca, 3aJaHHOTo (GopMyIoi UK rpadukom
4.6 [TepBooOpa3nas. Tabmuia mepBooOpa3HBIX
47 WuTterpan, ero reomerpuyeckuii U gusnueckuil cmpici. Beluncnenue nnTerpaia mno
' ¢dopmyne Hrrorona - JleitOnuna
5 Teopus BeposTHOCTEN U CTaTUCTUKA
UucnoBple XapaKTEPUCTHKU CIIy4alHBIX BEJIMYMH: MAaTEMaTUYECKOE O0XKHMJAHUE,
JUCIIEpCUsl W CTaHAApTHOE OTKJIOHeHue. llpumepsl NpUMEHEHHS MAaTeMaTH4YECKOIO
51 O’KHJaHMs, B TOM YHCJIE B 3aJa4ax U3 MOBCEJHEBHOM XU3HU. MareMaTndeckoe 0)KMIaHue
' OvHapHON ciydailHOM BenMUYMHBL. MaTeMaTHuecKoe OXXKHUJaHWE CYMMBI CIy4alHbIX
BeIMYMH. MaremaTuyeckoe OXXHMJaHHe M JUCIEepPCUsi Te€OMETPUUYECKOro U OMHOMHAIBLHOTO
pacrpeneneHun
50 3akoH OOJIBIIMX YHCET U €ro pojb B Hayke, MpHupoje U oOmectBe. BbriOopouHsbIit
' METO/1 UCCIIEJOBaHUN
53 IIpumepbl  HeNpepbIBHBIX — CilydalHBIX BenuuuH. lloHATHE O MIOTHOCTH

pacnpeaciiCHu. 32[,[[3‘{1/[, MNpUBOAAIIUC K HOPMAJIBHOMY pPACHIPCICICHULO. Ilonstue o
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HOPMaJIbHOM pacipeielieHuu

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yrOIINe LWIMHIPUYECKON TMOBEPXHOCTH, OCh
LWIMHAPUYECKOW TMoBepxXHOCTU. LlwimHAap: ocHOBaHMs M OOKOBasi IMOBEPXHOCTb,
o0pasyromas 1 ock, IO s OOKOBOM ¥ MOJIHON MTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yromne KOHMYECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHU4YecKol moBepxHocTH. KoHyc: ocHOBaHUE M BepllinHa, 00pasyromas 1 och, IJIOMIA1b
OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroliie U BbICOTa, OCHOBAHUS U
OOKOBasl MOBEPXHOCTh

6.3

Codepa u map: neHTp, paanyc, IuaMeTp, IUIOmaab HOBEpXHOCTH chepbl. B3anmuoe
pacnoJiokeHue cepbl U MI0CKOCTH, KacaTeabHas IIIOCKOCTh K cepe, mIomaas chepbl

6.4

N300paxkenue Ten BpaleHUs Ha MI0CKOCTU. Pa3BepTka nuinuHApa U KOHyca

6.5

KoMOuHnauu Tten BpamieHUsT ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIKCAaHHBIH
okoJo chepsl, cepa, BiMcaHHAsT B MHOTOTPAHHHK, WJIA TEJIO BPAIICHHUS

6.6

[Tonsatue 06 oO6beme. OCHOBHBIE CBOlcTBa 00BeMOB Teil. Teopema 00 oObeme
MPSIMOYTOJIBHOTO TapaJlIeNIeTHITe Ia U CiIeAcTBHA u3 Hee. O0beM mmmHapa, Konyca. O0beM
mapa ¥ rmiomanb cdepol

6.7

[Tono6HnbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXTY TIIOMIAIIMH TTIOBEPXHOCTEH,
o0BpeMaMu ITOJOOHBIX TENT

6.8

Ceuenust nmiIMHApa (MapajuieIbHO M MEPIEHIUKYISIPHO OCH), CEYEHHUS KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUs 11apa

6.9

Bextop Ha miockoctu u B mpocTpaHcTBe. CloXeHHEe W BbIYUTAHHE BEKTOPOB.
YMHOXKEHHE BeKTOpa Ha 4ucio. Pas3nokeHue BeKkTopa IO TpeM HEKOMILIaHApHBIM
Bektopam. [lIpaBuno mnapamnenenunena. Pemenue 3amay, CBSI3aHHBIX C MPUMEHEHHUEM
MpaBuI ACUCTBUI C BEKTOpaMH

6.10

HpﬂMOYFOJ’ILHaﬂ CUCTCMa KOOpAWHAT B IIPOCTPAHCTBC. KOOpI[I/IHaTBI BCKTOpaA.
HpOCTGﬁHIHG 3a/ladd B KOOpJAMWHATax. Yron MCKAY BCKTOpaAMHU. CKaJ'IprHOC IIPOU3BCACHUC
BCKTOPOB. Brruucnenue YIUIOB MCKAY MPSAMBIMU U TIJNIOCKOCTSAMU. KOOpI[I/IHaTHO 'BCKTOPHHﬁ
MCTOI ITPH PCIHICHHUU I'COMCTPUUCCKUX 3a/ a4
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2.1.5.2. IIpoBepsiemblie Ha EI'J nmo MaTemaTHKe Tpe6GOBaHMUA K pe3yJbTaTaM
OCBOEHMS OCHOBHOM 06pa3oBaTe/JIbHOU MIPOrpaMMbl CpeHEro oo ero
oo6pa3oBaHuA U [lepedyeHb 3J1IeMeHTOB coAeprKaHus, NpoBepsieMbix Ha ET'J no
MaTeMaTHUKe

Jis 1poBeleHMs €OUHOrO TOCYJapCTBEHHOIO SK3aMeHa 1o MaremaTtuke (manee - EI'D mo
MaTeMaTHKEe) HCIOJIb3YyeTCd INepedeHb (KoAU(HUKATOp) NpoBepseMbIX TpeOOBaHUI K pe3ylbTaraM
OCBOEHMSI OCHOBHOM 0Opa30BaTEJbHOM IPOrpaMMBbl CPEAHEro oO0mero oOpa3oBaHUS M DIEMEHTOB
conepxkanus. [Ipu nmposenenun EI'D mo maremarnke 0a30BOTO ypoBHSI M3 INepedHs (Koaupukaropa)
BBIOMPAIOTCS MO3UIIMU, COOTBETCTBYIOIINE (hefiepanbHOi pabouell mporpamme 1o MaremMaTuke (0a30BbIi
YpOBEHB)

[TpoBepsiembie Ha EI'D mo maTemartnke TpeGoBaHUs
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM MpOrpamMmbl
cpenHero oOmiero oopasoBaHus

Kon [IpoBepsiemble TpeOOBaHUs K IPEIMETHBIM pe3yIbTaTaM OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MPOrpaMMBbI CPETHET0 00IIeTr0 00pa30BaHMs
TpeOoBaHUs
1 Bnagenue metomamu J0Ka3aTeNbCTB, alTOPUTMaMU PEIICHUS 3a7ad; YMEHHE

dbopMynupoBaTh U ONEPUPOBATH TMOHATUSMU: OIpEIENICHUE, aKCHOMa, TeopeMa,
CIIEICTBUE, CBOWCTBO, MPHU3HAK, IOKA3aTEIbCTBO, PAaBHOCUJIIbHBbIE (DOPMYIHUPOBKH;
NPUMEHATh UX; YMeHue GopMyaupoBatb 0OpaTHOE U MPOTUBOIOJIOKHOE
yTIBEpXACHUE, NPUBOIUTH MPUMEPHl M KOHTPIPUMEPHI, MCIOIb30BATh METO]
MaTeMaTU4eCKOW MHAYKIUU; IPOBOJIUTH JOKa3aTelbHbIE PACCyXACHUS MPU PEIICHUN
3a/1a4, OI[CHUBATh JIOTUYECKYIO MPaBUJIBHOCTh PACCYXkJACHUI; YMEHHE OIEpUPOBATH
MOHATHSAMH: MHOXECTBO, IOJIMHOKECTBO, OINEpallMd HaJ MHOKECTBAMHU; YMEHHE
WCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Uil ONHMCAHUA PEaTbHBIX
MPOLIECCOB W SIBJICHUW U TPU pPEHICHUH 3a7ad, B TOM YHUCJIE U3 JIPYTUX Y4eOHBIX
MpPeIMETOB; YMEHHE ONEPUPOBATH MOHATHAMU: Tpad, CBI3HBIA rpad, AepeBO, MUK,
rpad Ha MIOCKOCTH; YMEHHE 33/1aBaTh U OMHUCHIBATh rpadbl pa3TUYHBIMU CIIOCO0aMU;
MCIO0JIb30BaTh Ipadbl PU pEHICHUH 3a/1a4

2 YMeHue omnepupoBaTh MNOHATHSAMH: HAaTypajdbHOE YHCIO, LEN0E YHCIIO,
CTENEHb C IEJIBIM [IOKa3aTeleM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C
panMoHaIbHBIM MOKa3aTeJeM, CTENeHb C JEHCTBUTENbHBIM IOKa3aTeleM, Jorapudm
4HClla, CUHYC, KOCHHYC M TaHTE€HC IPOM3BOJBHOTO 4YHCJIA, OCTATOK IO MOJYJIO,
palMOHAIbHOE YHCIIO, MPPALMOHAIBHOE YHUCIIO, MHOJKECTBA HATYpaJbHBIX, LEJNBIX,
palMOHANbHBIX, JECWCTBUTENBHBIX YMCEN, YMEHHE MCIOJIb30BaTh  MPU3HAKU
JETUMOCTH, HauMEHbUIMH OOmMHA JenuTedb M HauMeHbllee oOllee KpaTHoe,
anroput™ EBKIHMIa pu pelleHny 3aj1ay; 3HaKOMCTBO C Pa3IMYHBIMH MO3UITUOHHBIMU
CUCTEMAMM  CUMCIICHHS; YMEHHE  BBINOJHATH  BBIUMCICHHE  3HAUEHUH U
npeoOpa3oBaHUs BBIPAKEHUH €O CTENEHsSMH M Jorapupmamu, mnpeoOpa3oBaHUsS
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IpOOHO-PallMOHANIBHBIX ~ BBIPAXEHWH;  yYMEHHE  ONEpUpPOBAaTh  MOHATHSIMHU:
MOCIIEIOBATEIbHOCTD, apu(METHUECKasi MPOrPEccHs, Te€OMETPHUECKasl MPOrPEcCHs,
OeckoHeuyHO  yObIBarolIasi TIeOMETpUYEcKas TPOrpeccusi; YMEHHE 33a/1aBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCIIE C TOMOIIBI0 PEKYPPEHTHBIX (hopMyl; ymMeHue
OTIEPHPOBATH TOHATHIMHU: KOMIUIEKCHOE YMCIIO, CONPSDKEHHBIE KOMIUIEKCHBIC YHCIIA,
MOJyJdb W apryMEHT KOMIUIEKCHOTO dYHWcia, (opMa 3almuch KOMIUICKCHBIX YHCEI
(reomeTpuyeckasi, TPUTOHOMETpPUYECKAas WU anredpanyeckas); yMETb INPOU3BOAUTH
apu(pMeTHIECKHe JEWCTBUS C KOMIUICKCHBIMH YHCIAMH;, MPUBOJUTH IPHUMEPHI
WCTIOJIb30BAHUS KOMIUIEKCHBIX YUCEIl; OTIEPUPOBATh MOHATUAME: MaTpuna 2 X 2 u 3 X
3, oTpeneNuTeNb MaTPHIIbI, FTEOMETPHIECKUI CMBICIT OMTPEICTUTENS

YMeHHne onepupoBaTh MOHATHAMH: palUOHAIbHBIC, HpPpPALUOHAIBHBIE,
MOKa3aTesabHble, CTETIEHHBIE, JorapupMuyecKkue, TPUrOHOMETPUUECKHE YPAaBHEHUS U
HEpPAaBEHCTBA, WX CHUCTEMbl; YMEHHE OIEPUPOBATH MOHATHUAMM: TOXKAECTBO,
TOKJIECTBEHHOE IMpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMAa YPaBHEHHUH U
HEPABEHCTB, PAaBHOCWJIBHOCTh YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE DPEIIATh
YPAaBHEHUsI, HEPABEHCTBA M CUCTEMBbI C IMOMONIBIO PA3IMYHBIX IPUEMOB; pelIaTh
YPAaBHEHUs, HEPABEHCTBA W CHCTEMbl C IIapaMETpPOM; IPHUMEHSTh YpPaBHEHMS,
HEpPABEHCTBA, MX CHCTEMbl JUIS PEIICHHWs MaTeMaTH4YeCKUX 3a7ad M 3aJad U3
Pa3IMYHbIX 00J1aCTe HayKH U pealbHOM JKU3HU

YMeHne omepupoBaTh HOHATHUSMH:  (PYHKIHS, YETHOCTh  (DyHKIHWH,
MEPUONIHOCTh (PYHKIMH, OTPAaHHYECHHOCTh (YHKIIMH, MOHOTOHHOCTH (DYHKIIHH,
KCTpeMyM (QYHKIIMH, HAWOOJbIIIee ¢ HaUMEHbIIee 3HaueHUs GQYHKIUA Ha
MPOMEXYTKE, HENpepbiBHAas (YHKIUSA, aCUMITOTHI rpaduka (QyHKIMH, TIepBas H
BTOpasi MpOW3BOAHAS  (YHKIUH, TEOMETPHUCCKHA ¥  (U3UYECKUH  CMBICIH
MPOU3BOIHOM, TMEpBOOOpa3Hasi, OINpENeIICHHBI WHTErpajl, YMEHHE HaXOJUTh
aCHUMIITOTHI Tpaduka (QYHKIUH, yMEHHE BBIYHCISATH IPOHM3BOJHBIE CYMMBI,
MPOU3BEJCHUS, YAaCTHOTO W KOMIIO3UIMH (YHKIUH, HAXOJUTh YpaBHEHHE
KacaTeIbHOW K TpaduKy (YHKIWHU; YMEHUE HAXOJIUTh MPOU3BOIHBIC AIIEMEHTAPHBIX
GyHKIMH; yYMEHHE WCIOJIb30BaTh IPOU3BOJAHYIO U WCCIeNOBaHMs (HYHKIUH,
HAXOJUTh HaWOOJIBIIE W HAaWMCHBIIME 3Ha4YeHUS (YHKIMW; CTPOUTH rpaduku
MHOTOYICHOB C HCIOJIb30BAaHHEM alliapara MaTeMaTHYeCKOTO aHaInu3a; MPUMEHSThH
MIPOU3BOJIHYIO ISl HAXOXKACHUS HAMJIYYIIETO PEIICHHs] B IPUKIIAJHBIX, B TOM YHCIIC
COLMAIBHO-PKOHOMHUYECKUX M (PU3MUECKUX 3a/1a4ax; HAXOJUTh IUIOMAJAA H OObEMBI
buryp ¢ TOMONIIbIO HWHTErpaia; MPUBOJUTH TMPUMEPHl  MaTEMaTUYCCKOTO
MOJICIIMPOBAHUS C IOMOIIBIO AU epeHIInaIbHBIX YpaBHEHUI

YMmenue omnepupoBath MOHATHAMH: Tpaduk (QyHKUMU, oOpaTHas (GyHKIHS,
KOMINO3ULIUS (QYHKIMH, TUHEHHAs QYHKIMS, KBaJpaTH4Has (QYHKIMS, palliOHaIbHAs
¢byHKLuMs, cTeneHHas (QYHKIUS, TpPUTOHOMETpUYecKue (GYHKUUH, OOpaTHbIE
TPUTOHOMETpUYECKHe (YHKIMHU, TOKa3aTeiabHas U Jorapudmuyeckas (yHKLIUU;
YMEHHUE CTPOUTh TpapuKH H3YYEHHBIX (QYHKUHUH, BBIMNOIHATH MpeoOpa3oBaHUs
rpa¢pukoB (GYHKUMH, HCIONB30BaTh TpaduKU Ui H3YY4EHHUs TPOLECCOB MU
3aBHCUMOCTEH, MpU pEeIICeHUH 3aJad M3 JPYrux ydeOHBIX NMpEeAMETOB M 3ajad W3
peambHOW >KM3HHU; BbIpaXaTh (opMydaMH 3aBUCUMOCTH MEXIY BEIMYHMHAMU;
UCIOJIb30BaTh CBOMCTBA U rpaduku GyHKUUH IS pelieHus] ypaBHEHUH, HEPaBEHCTB
U 3aJad C MapaMmeTpaMiy; HM300pakaTb Ha KOOPAMHATHOH IUIOCKOCTH MHOXECTBa
peleHui ypaBHEeHUH, HEPABEHCTB U UX CUCTEM
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YMeHue pemarb TEKCTOBBIE 3a/Jadd pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLEHTHI, JOJU M YacTH, Ha JBWKEHHUE, paboTy, CTOMMOCTb TOBapOB U YCIYT,
HAJIOTH, 3a/aud W3 OOJIACTH YIpPaBICHHS JIUYHBIMH U CEMEHHBIMH (UHAHCAMU);
COCTaBJIATh BBIPAKECHUS, YPAaBHEHUS, HEPABCHCTBA U MX CHCTEMBI II0 YCJIOBUIO
3a/lauM, MHCCJIENOBaTh IIOJyYEHHOE pElIeHHEe U OLICHUBAaTh IIPaBJIONOJO00HOCTh
pe3ylbTaTOB; YMEHHE MOJEIMPOBATH PEAIbHBbIE CUTYAallMM Ha SA3bIKE MAaTEMaTUKH;
COCTaBJIATh BBIPAKECHUS, YPAaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI II0 YCJIOBHIO
3a/lauM, UCCIEA0BaTh MOCTPOCHHBIE MOJIEIM C MCIIOJIb30BAHMEM arrapaTa anreopsl,
MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ybTaT

YMeHue omnepupoBaTh TMOHATUSMHU: cpeAHee apu(pMeTHUYecKoe, MeauaHa,
HauOoJblllee M HAaUMEHbLIEe 3HAYEHUs, pa3sMax, JUCHEepCHs, CTaHIapTHOE
OTKJIOHEHHE  4YHUCIOBOro  HaOopa; yMEHUE U3BJIEKaTb, HMHTEPIPETUPOBATH
nHpOpMaIIMIO, TIPEACTABICHHYI0O B TalOiuIax, Ha JauarpaMmmax, rpadukax,
OTpaXKarollyl0 CBOWCTBAa pealbHBIX IPOLECCOB U  SBIECHUN; MPEACTaBIATh
nH(pOpMalMI0O C TIOMOINBIO TaONWIl M JUarpamMm; HCCIENIOBaTh CTATUCTHYECKHE
JaHHbIE, B TOM 4HCJE C NPUMEHEHUEM TIpapHUuecKuX METOJOB U AJIEKTPOHHBIX
CPEeNCTB; rpadUyecKu UCCIeI0BaTh COBMECTHBIE HAOMIOAEHHS € MOMOIIBIO TUarpaMm
paccenBaHMs U JINHEWHON perpeccun

YMeHue onepupoBaTh NOHITHSIMU: CIy4ailHBIA ONBIT U CIy4ailHOE COObITHE,
BEPOSITHOCTh ~ CIIy4allHOTO  COOBITHSA; yMEHHE BBIYHMCIATH  BEPOSITHOCTH  C
WCIOJIb30BaHUEM TpaUUYecKUX METOJOB; MPHUMEHITh (DOPMYNIBI CIOXKEHUS WU
YMHOXXCHHUSI BEPOSITHOCTEH, (OpMylly IMOJHON BeposTHOCTH, Gopmyny beprymmu,
KOMOMHATOpHBIE (DAKTBI U (POPMYIIBI; OIICHUBATH BEPOSTHOCTH PEATBHBIX COOBITHIA,
YMEHHE OINEepUpOBaTh MOHATHSMM: CiIydalilHas  BeJIMYMHA, pacIlpeieeHue
BEPOSITHOCTEH, MaTeMaTHYecKoe OXKUAaHWe, TUCIEPCUs U CTaHAAPTHOE OTKIOHEHUE
CllydailHOM BEJTMYMHBI, (YHKUHUU pacHpelesieHus M IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeJIbHOI0 U HOPMAJIbHOTO paclpeiesieHuil; yMEeHUEe HCII0Jb30BaTh CBOWMCTBA
W3YYECHHBIX paclpeieNeHuil JUIsl pelleHus 3aJla4; 3HAKOMCTBO C MOHSTHSIMH: 3aKOH
OOJIBIINX YHCET, METO/Ibl BBIOOPOYHBIX UCCIIEI0OBAHUI; YMEHUE PUBOAUTH PUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIIUX YHUCEN B IPHUPOJIHBIX U OOLIECCTBEHHBIX SBICHUSIX;
YMEHHE ONEpHUpPOBaTh MOHATHSIMHU: COYETaHHE, MEePEeCcTaHOBKA, YHCIO COYETaHUH,
YHCIIO MEePECTaHOBOK; OMHOM HbIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (PAKTHI
U pacCyKICHHsI ISl PEIIeHUs 3a/ay; OLEHUBATh BEPOSITHOCTH PEANbHBIX COOBITUH;
COCTaBIISATh BEPOATHOCTHYIO MOJIEb U UHTEPIPETUPOBATH MOTYYCHHBIN pe3ylbTar

YMeHue onepupoBaTh MOHATUAMU: TOUKA, IPsIMast, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMUMHA yIJIa, IUIOCKUN yroJj, ABYTPaHHbII Yo, TpeXrpaHHbIi yro,
CKpPELIMBAIOIIUECS TpPsMbIE, MapauIeIbHOCTh U MEPNEeHAMKYISIPHOCTh MPSAMBIX MU
IUIOCKOCTEN, Yrojl MEXAY NPSIMBIMH, YroJl MEXKAY HPSIMOM M IJIOCKOCTBIO, YroOJl
MEXAY IUIOCKOCTSIMM, PACCTOSIHUE OT TOYKH [JO IUIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSIMH; YMEHHUE MCIIOJIb30BaTh IPU PELICHUU
3aa4 M3y4yeHHble (AKThl U TEOpeMbl MJIAHUMETPUHU; YMEHHE OLICHHWBATh pa3Mephl
O00BEKTOB OKpYKAIOIIEr0 MHpPa; CTPOUTh MaTeMaTHYeCKHe MOJEIM C IMOMOIIBIO
F€OMETPUYECKUX TOHATUN WU BEJIMYMH, PEIIATh CBS3aHHBIE C HUMM IPAKTHYECKHE
3aauu

10

YMeHue omnepupoBaTh MOHATUAMU: IUIOLIAAb (QUIYpBl, 00BEM (UIYpHI,
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MHOTOTPAaHHUK, IPaBWIbHBII MHOTOTpaHHHMK, CEUYEHHWE MHOIOTPaHHMKA, KyO,
napaiesienunel, Ipu3Ma, nupamuaa, GUrypa u MmoBEPXHOCTh BPAIICHUS, [UIHHID,
KOHYC, Iap, cdepa, miomans chepbl, IIOMaab MOBEPXHOCTH MUPAMUIBI, TPU3MBL,
KOHYCa, LWIMHJApA, 00beM Ky0a, IpsSMOYrOJIbHOTO MapajulelelNuIena, MUpaMHUIbL,
MpPU3MBl, LWIMHJpPA, KOHYyca, IIapa, pa3BepTKa IOBEPXHOCTH, CEUYEHUsS KOHYyca U
LWIMHApA, [apajjielbHble OCH WJIM OCHOBAHUIO, CEYEHUE 1Iapa, IUIOCKOCTb,
Kacaromasicsi cepbl, HWIMHIPA, KOHYCa; YMEHHE CTPOUTHh CEYCHHE MHOTOTPAaHHHKA,
n300pakaTh MHOTOTPAaHHHUKH, (DUTYPBI M IOBEPXHOCTH BPAIICHUS, UX CEYCHUS, B TOM
Yylyclie C TIOMOINbIO AJIEKTPOHHBIX CPEIACTB; YMEHHE IPUMEHSTHh CBOWMCTBa
reOMETPUUECKUX (PUTYp, CaMOCTOATEIBHO (GOPMYIUPOBATH OINPENEICHUS N3Y4aeMbIX
¢uryp, BBIABUTaTh TUIIOTE3bl O CBOMCTBAX M INpPHU3HAKAX TreoMeTpuyecKux Guryp,
000CHOBBIBATh WJIM ONPOBEPraTh UX; YMEHHE MPOBOJAUTH KiaccU(UKaLUIO GUryp 1o
Pa3IMYHbIM MPU3HAKAM, BBITIOJHATH HEOOXOAUMBIE TOTIOJHUTENbHBIE TOCTPOCHUS

11 YMeHne  onepupoBaTh ~ NOHATUSIMH:  JBIDKEHHE B INPOCTPAHCTBE,
napajieIbHBIA TIEPEHOC, CHMMETpPHUsl Ha IJIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHue MOJ00MS, MONOOHBIE (UTYPBI; YMEHUE pacro3HaBaTh paBHbIE U
nmoio0HBIe (GUTYPHI, B TOM YHCIIE B IPUPOJIE, HCKYCCTBE, apXUTEKTYPE; UCIOIH30BaTh
T€OMETPUYECKHUE OTHOIIEHWS] TPU pPENICHWH 3aJad; HaXOIWTh T'e€OMETPUYECKHE
BEJIMYMHBI (JUIMHA, YToJl, IJIOLadb, 00bEM) IPU PEIIeHUH 3a7a4d U3 IpYTuX yueOHBIX
MPEIMETOB M U3 pEaTbHON JKU3HU; YMEHHE BBIUYMCIATH T€OMETPUUYECCKHE BEIMIHHEI
(muHa, yroJ, IJIomanas, 00beM, IJIONIA[h IMOBEPXHOCTH), HCIOJB3YS H3y4EeHHBIE
(GbopMylibl 1 METOJBI, B TOM YHCJE: IJIOUIaJb MOBEPXHOCTU MUPAMUJIBI, MPU3MBI,
KOHyCca, UWIWHApa, Iuomanas  chepel; 00beM  Kyba,  MPSAMOYTrOJIBHOTO
napajuiesienuneaa, MupamMuabl, PU3MbI, IWIKHAPA, KOHYCA, [Iapa; yMEHHE HaXOIUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX (PHUTYp

12 YMeHue omnepupoBaTh MOHATUSIMU: TPSMOYTOJbHAs CHCTEMa KOOpPJMHAT,
BEKTOP, KOOPJIMHATHI TOUKHU, KOOPAUHATH BEKTOPa, CyMMa BEKTOPOB, IIPOU3BEICHHE
BEKTOpa Ha 4YHCIIO, PA3oKEHHE BEKTOpa Mo 0a3ucy, CKalIsipHOE IMPOU3BEACHUE,
BEKTOPHOE TMPOU3BEACHHUE, YroJl MEXIy BEKTOpaMHU; YMEHHE HCII0JIb30BaTh
BEKTOPHBIA M KOOPAMHATHBIA METOJ JIs PEUICHUs FeOMETPUUYECKUX 3ajad U 3ajad
JIPYrux y4eOHbIX IPEeIMETOB

13 YMenue BBIOUpPATh MOIXOISAIIMNA METOJ Ul PElIeHUs 3a7add; MOHUMaHUE
3HAYUMOCTH MAaTE€MaTUKUA B M3YyYCHHH MPUPOJHBIX M OOLIECTBEHHBIX MPOIIECCOB U
SIBJICHUW; YMEHHE pAacllO3HaBaTh IMPOSBICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE,
YMEHHE MPHUBOJAUTH MPUMEPhl MAaTEMATHUYECKUX OTKPBITUNA POCCHUHCKON M MHPOBOMA
MaTeMaTH4eCKON HayKu

IlepeyeHb 3/1IeMEHTOB COAepP:KaHUs, NpoBepsaeMbIX HA EI'J

o MaT€éMaTHuKe
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Kon

[IpoBepsieMblii 37EMEHT COEPKAHUS

1 Yucna v BIYMCICHUS
11 Harypanbenblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
1.2 Paumonaneupie uyuciaa. OOBIKHOBEHHBIE U JACCSATHYHBIC JApPOOU, TMPOIEHTHI,
0eCKOHEUHBIC IEPUOTUIECKUE IPOOH
1.3 ApupmeTruecKnii KOpeHb HATYpaIbHOU cTeneHu. J{eHcTBHs ¢ apuMeTHIECKUMHU
KOPHSIMH HATYPAITbHOU CTETICHH
1.4 Crenenp ¢ 1enbiM TokazareneM. CTeneHb € palMOHAIBHBIM TOKa3aTeJeM.
CBoiicTBa cTeneHu
15 CuHyC, KOCMHYC W TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
ApKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaTbHBIC JOTapU(OMBI
1.7 JleiictButenpHble yucna. ApudmMerndyeckue oOnepauud ¢ JAeHCTBUTEIbHBIMU
guciaMu. [IpuOimkeHHbIe BBIYUCIICHUS, TpaBWiIa OKPYIJICHUS, TPHUKHIKA W OIlCHKA
pe3yabTaTa BEIYUCIECHUM
1.8 [IpeobOpazoBaHue BeIpaKEHU
1.9 KommnekcHsie yncna
2 VYpaBHEHHs 1 HEpaBCHCTBA
2.1 enbie 1 1poOHO-paIIMOHATIbHBIC YPaBHECHHUS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CUCTeMbI TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKu
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3.1

Oynkius, crnocoosl 3ananus Gynkuuu. I'paduk pynkumuu. Bzaumuo oOpartHbie
¢ynkuuu. Yetnsie u HeueTHele GyHkuuu. [leproanueckue QyHKINH

3.2 OO6nacte ompeneneHuss U MHOXeCTBO 3HadeHuidl ¢(yHkumu. Hynmu ¢yHKumu.
[IpomexxyTkH 3HAKOTIOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIIMH. MaKCHUMyMBI
u MHUHUMYMBl (yHKmun. HaumOonbpimee u HauMeHblee 3HauYeHHWE (YHKOIMKA Ha
IIPOMEXKYTKE
3.3 CrenenHast (QyHKIMS C HaTypaJlbHBIM M IEJBIM TIOKa3aTeleM. Ee cmoiicTBa u
rpa¢uk. CoiicTBa 1 rpaduK KOPHS N-0i CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
3.6 Touku paspbiBa. Acumnrortsl TpadukoB @yHkuuid. CBoMCTBAa (QYHKUHH,
HETIPEPBIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas u TreoMmeTrpuueckas mnporpeccuu. @Dopmyna  CIOKHBIX
MIPOLIEHTOB
4 Hayana maTemarnueckoro aHaimsa
4.1 [TpousBomnas pynkuun. [IponsBoaHbIC AIEeMEHTAPHBIX (QYHKITUH
4.2 [IpuMeHeHre TPOW3BOMHON K HCCICIOBAaHWIO (DYHKIIMI HAa MOHOTOHHOCTH W
sKcTpeMyMbl. HaxoxaeHue HamOONbIIEro M HAaUMEHBIIETO0 3HA4YeHUS (QYHKUIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBamu. J(narpammel Ditnepa - Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IIPOCTPAHCTBE
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7.3 MHororpaHHUKu

7.4 Tena v MOBEPXHOCTH BPALLECHUS

7.5 Koopaunats! 1 BEKTOpEI

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJ/IbBHOI'O ITPOLIECCA

OBSIBATEJIBHBIE YUYUEBHBIE MATEPUAJIBI JIS1 YYUEHUKA

1. Marematuka. Anrebpa v Hadajia MaTeMaTH4eckoro ananmsa, 10 kmacc/ Mepansak A.T'.,
Homuposckuii 1. A., Ilonskos B.M.; nmox penaxiueit [Togonsckoro B.E., O6miecTBo ¢
OTpaHUYEHHON O0TBETCTBEHHOCTHIO M3narensckuii nenTp « BEHTAHA-TPADy;
AximmonepHoe obmiectBo «M3maarenbctBo «lIpocBemnienue»

2. Martemartuka. AnreOpa 1 Hauajga MaTeMaTuueckoro aHanusa, 11 kmace/ Mep3nsak A.T .,
Homuposckuii I.A., ITonsakos B.M.; nox penakiueit [Togonsckoro B.E., O6mecTso ¢
OTpaHUYEHHON O0TBETCTBEHHOCTHIO M3natensckuii neHTp « BEHTAHA-T'PADy;

AxrmmonepHoe obmiectBo «M3marenbcTBo «lIpocBemnienne»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. Marematuka: anrebpa U Hayaaa MaTeMaTHYECKOTO aHaliu3a, reoMeTpus. Anredpa u
HayaJla MaTeMaTUYECKOTO aHajan3a: quaakTudeckue Mmarepuansl: 10 kiiacc: mocobue s
ydamuxcsi o0meodpazoBarensHbix opranusanuii / A.I'. Mep3msik, B.b. Tlononckwuii, E.M.
PabunoBuu, M. C. SIkup. — M.: Benrana-I"pad, 2019 — 176¢.

2. Maremaruka: anreOpa 1 Hayajga MaTeMaTU4YECKOTO aHalu3a, reoMmeTpus. Ainredpa u
HaJaJla MaTeMaTUYECKOTO aHajan3a: TuaakTudeckue Mmarepuansl: 11 kimacce: mocobue st
ydgamuxcsi o0meodpazoBarenbHbix opranusanyii / A.I'. Mepsmsik, B.b. [Tonouckwii, E.M.

Pabunosuu, M. C. Skup. — M.: Bentana-I'pad, 2019 — 176¢.
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MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1. https://resh.edu.ru - 'ocynapcTBeHHast oOpa3zoBaTeibHas 1atGopma
«Poccuiickas 31eKTpOHHAas LIKOJIA;

2. www.school-collection.edu.ru — kosutekius 00pa3oBaTeIbHBIX PECYPCOB;

3. https://www.yaklass.ru — nudpoBoit 00pa3oBaTeIbHBIN peCypc A IIKOJ;

4. https://7.math.ru/ - nudpoBoit aganTUBHKIM y4eOHUK MO MATEMATHKE.
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