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1. HOACHUMTEJIBHASA 3AIIMCKA

[Iporpamma «O/1.02.03 MaremaTrka», SBJISIOIIASACS YaCThI0 OCHOBHOU MPO(ecCHOHATBHON
00pa3oBaTeNbHONW MPOTPAMMBI CPEIHETO MPO(PECCHOHATBHOTO 00pa30BaHMUs, UHTETPUPOBAHHON C
00pa30BaTeIbHBIMU TPOTPAMMaMH OCHOBHOTO OOINETO0 M CPEeIHEro ooOmero oOpa3oBaHUs IO
creranbHocTd  53.02.03 MHCTpyMEHTaIbHOE HCIOJIHUTEIBCTBO (IO BHJAM HWHCTPYMEHTOB),
COCTaBJICHa Ha OCHOBE (enepadbHOH pabodell TporpaMMbl IO Y4eOHOMY TpPEIMETY
«MaremaTuka» (6a30Bblii  ypoBeHb) B cooTBeTcTBUM ¢ DenepasbHbIM TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHAAPTOM CPEIHEr0 00Iero 00pa3oBaHus, ¢ YIETOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUH, MpPEeNbABISEMBIX K MaTeMaTH4YeCKOMY OOpa30BaHMIO, M TpaJULUN POCCUHCKOTO
oOpazoBanus. Peanuszanus nmporpaMmbl oOecrieuMBaeT OBJAJACHHUE KIIOYEBBIMH KOMIIETEHLIMSIMU,
COCTaBIISIIOIIMMU OCHOBY [UIsl CAMOpPa3BUTUS W HENPEPHIBHOIO 00pa30BaHUsl, IEJIIOCTHOCTh
0OLIEKYIBTYPHOTO, TUYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHS JTMUYHOCTH OOYUAOLIUXCS.

1.1. O0mas xapakrepucTuKa y4eOHOH AucuMIIMHBI «MaTemaTuka»
[Ipenmer «Matematukay sIBISIETCS OJTHUM U3 Hanbojee 3HaUMMbIX B IPOTpamMMe, TOCKOJIbKY,
C OJJHOW CTOPOHBI, OH 00ecreunBaeT HHCTPYMEHTAIbHYIO 0a3y /Uil W3y4YeHUs BCEX €CTECTBEHHO-
Hay4yHBIX KypCOB, a C JpPYroil cTOpoHbl, (GOpMHUPYET JIOrHYecKoe M abCTPAKTHOE MBIIIJICHHE
oOyuaronuxcs Ha ypoBHE, HE0OOXOIUMOM ]ISl OCBOEHUS KypCOB MH(OPMATHUKH, 0OIIIECTBO3HAHMUS,
UCTOpUH, CIOBECHOCTH. B pamkax AaHHOro Kypca oOyyaromiuecs OBJIa/J€BalOT YHHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOM HayKH, KOTOPast GOpMYIHPYET CBOU JOCTHXKEHUS B MaTeMaTUYeCKoi hopme.
Kypc MaremaTuky 3akiiaJiblBaeT OCHOBY JJISi YCHEIIHOTO OBJAJACHUS 3aKOHaMU (U3HKH,
XUMHH, OHOJIOTMH, TIOHMMaHUs OCHOBHBIX TEHICHIIMH AKOHOMUKH U OOILECTBEHHOM >XHU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(PPOBHIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCII0JIb30BaTh X B MOBCEJIHEBHOM KU3HU. B Toxke Bpemsi oBiiajieHHe aOCTPaKTHBIMU U
JIOTUYECKH CTPOTMMU MaTEeMaTHUYECKUMU KOHCTPYKIUSIMU pa3BUBA€T YMEHHE HAaXOJIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTb HMCTUHHOCTb YTBEPKICHHS, HCIOIb30BaTh OOOOIICHHE U
KOHKpEeTH3allio, a0CTparupoBaHue U aHaloTHio, (OPMUPYET KpEaTUBHOE U KPUTHUECKOE
MbllIJIeHHe. B Xo/e u3ydeHus: TUCHUIUIMHBI 0Oy4arolluecsl MOJIy4aioT HOBBIA OIBIT PELICHHS
MPUKIAIHBIX 3a7a4, CaMOCTOSITEJIbHOTO TOCTPOSHUS MaTeMaTUYeCKHMX MOJENel peanbHbIX
CUTYallMil U MHTEPIIPETALNU MOTYYCHHBIX PELIICHUH, 3HAKOMATCA C IPUMEPaMU MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U B HCKYCCTBE, C BBHIJAIOIIUMUCS MaTeMaTHYECKUMHU
OTKPBITHSIMU U UX aBTOPaMH.
[Ipenmer oOnanaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM MOTEHIIMATIOM, KOTOPBINA peaanu3yercs
Kak uepe3 yueOHbI MaTepHall, criocoOCTBYIOMUN (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 cHenuduKy y4eOHOU [esATENbHOCTH, TPEOYyIOIe CcaMOCTOSTENIbHOCTH, AaKKypaTHOCTH,
IIPOJIOJKUTENIBHOM KOHLIEHTPALlMA BHUMAHUS U OTBETCTBEHHOCTH 32 NOJIyUYEHHBIA PE3yIbTaT.
[Iporpamma «O/1.02.03 MaTtemaTuka» BKJIIOYa€T OCHOBHBIE JJMHUU cojepxkaHus: «Hucna u
BBIUUCIIEHUS», «Anredpa» («AnreOpanyeckue BBIPAKEHUS», «YPAaBHEHUS M HEPaBEHCTBAY),
«Hauana matematnueckoro ananuza», «I'eomerpus» («I'eomerpuueckue GUIypsl U UX CBOMCTBaY,
«M3mMepeHne reoMeTpUYecKUX BeEIUYMH»), «BeposTHocTe M cratuctuka». J[laHHbBIE JUMHUN
pa3BUBAIOTCS TMapaJlIeNbHO, KaXJas B COOTBETCTBHM C COOCTBEHHOH JIOTMKOM, OJHAKO He
HE3aBUCHMO 0JIHA OT JPYT'Oif, a B TECHOM KOHTAKTe U B3aumoiericTBuu. Kpome 3toro, ux o0beJuHsET
JIOTUYECKasl COCTaBJISIOIIAs, TPAJUMLMOHHO MpUCyIlas MaTeMaTHKE W IPOHU3bIBAIOIIas BCe
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MaTeMaTH4eCcKue Kypchl W coaepkarenbHble nuauH. ChopmynmupoBanHoe B DPI'OC COO
TpeOOBaHUE «BIAJICHHE METOJAMH JIOKA3aTeJIbCTB, AQITOPUTMAMH pEIICHUS 3a1ad, yMEHHUE
(hopMyIUpOBaTh OMpECICHUsI, AKCHOMBI U TEOPEMBI, IPUMEHSTh MX, MPOBOJIUTH JOKA3aTEIbHBIE
paccyXJeHHS B XOJIe PEHICHHS 3a7ad» OTHOCHUTCS KO BCEM Y4eOHBIM Kypcam, a (hOpMHUPOBAHHE
JIOTMYECKUX YMEHHH pacIpenenseTcss Mo BCeM rojaM OOydeHHUs: Ha ypOBHE CpPEIHEro 0OmIero
oOpa3oBaHUsl.

1.2. llesu u3yyeHus y4eOHoH AuCHUIINHBI «MaTeMaTHKa»

[IpuoputetHbiMu nensiMu o0ydenust marematuke B 10—11 kimaccax Ha 0a30BOM ypoBHE
SIBJISIFOTCSL:

—(opmupoBaHuE  HEHTPAIBPHBIX  MATEMaTHYECKHUX  TOHATHA  (YUCIO,  BEJIUYMHA,
reoMerpuueckas  ¢urypa, IepeMeHHas, BEpOSTHOCTh,  (yHKIUSA), oOecrneuynBaromIMnX
MIPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEMATHUECKOTO 00pa3oBaHMsl 00ydaroIInXcs;

—MOJBeJIeHHE OOydaroluxcs Ha JAOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHHMIO B3aMMOCBSI3U
MaTeMaTUKd M OKPYXKAIOUIEro MHpa, NOHMMAaHHWE MaTeMaTUKU KaK YacTH oOLIed KyJIbTypbl
YeJI0BEYECTBA;

—pa3BUTHE  MHTEJUIEKTYaJlbHBIX M  TBOPYECKMX  CIOCOOHOCTEHl  oOydwarommxcs,
M03HABATEIbHON aKTUBHOCTHU, MCCIEA0BATEIbCKUX YMEHUN, KPUTUUHOCTH MBIILJIEHUS, UHTEpeca K
M3Y4YEHUIO MAaTEMaTUKU;

—(popMupoBanre (PyHKIIMOHATBHON MaTeMaTUYeCKOW rpaMOTHOCTU: YMEHHMs paclio3HaBaTh
MaTeMaTH4eCKHE aCIEeKThl B PEAIbHBIX KU3HEHHBIX CUTYaLUAX U MPU U3YYEHUU JPYrUX y4eOHBIX
MPEeIMETOB, MPOSBJICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (GOpMYyIHpOBaTH HX Ha S3bIKE
MaTeMaTHUKd M CO3JaBaTh MaTeMaTHYeCKUE MOJENH, MPUMEHSATh OCBOCHHBIH MaTeMaTH4YecKUil
anmapar JUisl pelIeHUs MPaKTUKO-OPUEHTHPOBAHHBIX 3a7ad, WHTEPIPETUPOBATH U OLIEHUBATh
MOJIy4YE€HHBIE PE3YJbTaTHI;

—obecrieueHre ycJIoBHM 1711 POpMUPOBaHUS y 00yJarOIIMXCs OOITUX B MPO(HecCHOHATBHBIX
KOMIeTeHIMiH B cooTBeTcTBUU ¢ TpeboBanmsimu DPI'OC COO k pesynbrataM OCBOCHUS
00pa3oBaTeNIbHON MPOrpaMMBbl CpelHero npogecCHOHaIbHOrO 00pa30BaHUs B 00JIACTH HCKYCCTB,
MHTETPUPOBAHHON € 00pa3oBaTeIbHBIMU IPOrpaMMaMU OCHOBHOTO OOIIETr0 U CPeJHEero OOIIero
o0OpazoBaHwUsl.

1.3. Mecto aucunmiannbl «0O/1.02.03 MaremaTuka» B y4eOHOM IJIaHe
B yuebHOM 1u1aHe Ha U3ydeHUE AUCUUILTUHBI 0TBoAUTCA 175 yacos: B 10 kinacce — 72 yaca (2
yaca B HeJIeNl0) ayaAuTopHas padota u 18 yacoB camocrostensHas padota, B 11 kmacce — 70 yacos
(2 gaca B Hezemnt0) ayauTOpHas pabota u 15 yacoB camocTosATeNbHAs paboTa.

. KonmuectBo @DopMBI KOHTPOJIS IO CEMeCTpam
Bun yae6HO#I paboTh
aKaJIeMUYECKUX YacoB KonTtposnbHble ypoku
AynutopHas pabota 142
CamocrosTenbHble pabOThI 33 LK LM
Bceero 175




2. COIEP)KAHUE OBYYEHMUSA

10 KUIACC
AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

Yucsa v BIYUCTEHUS

Panmonaneupie ynciia. OOBIKHOBEHHBIC W JIECATHUYHBIC JIPOOH, MPOIIEHTHI, OCCKOHECYHBIC
nepuoAndeckue aApoou. ApudMeTruuecKre ornepanuu ¢ paluoHaIbHBIMU YHCIIaMU, Pe0Opa3oBaHus
YUCJIOBBIX BhIpaxeHUU. [IpumeHenue npoOeit U MpOIEHTOB IS peUIeHUs MPUKIAAHBIX 3a7a4d U3
pa3IMYHBIX OTPaCiEll 3HAHUW U PeajbHOU KU3HU.

JleiictButenbHble uKcia. PamnyoHanbHble W HUppallMOHAbHBIE YHCTA. ApU(METHUYECKHE
omnepanuu C JCUCTBUTEIBHBIMU uuciaMu. [IpuOmmkEHHBIC BBIYMCIICHHS, TpPaBUIa OKPYTIEHUS,
MPUKHJIKA U OLIEHKA PE3yIbTaTa BEIYMCICHHI.

Crenenp ¢ menbiM mokazareneM. CranpapTHas ¢opma 3amucy JACHCTBUTEIBHOTO YHCIIA.
Hcnonws3oBanue noaxoasiiend GOpMbl 3aUCH AEUCTBUTEIBHBIX YUCEN JIs1 PEIICHUS MPAKTHYECKUX
3a/1a4 ¥ TPEICTABJICHHS JaHHBIX.

Apudmernueckuil KOpeHb HaTypallbHOM cTeneHu. JlelicTBus ¢ apupMeTH4ecKUMHI KOPHIMU
HAaTypaJbHOMN CTEIICHHU.

CuHyC, KOCHHYC U TaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBanue TPUTOHOMETPUUECKHX BbIpakeHHH. OCHOBHBIE TPUTOHOMETPHUYECCKHE
hopmyIIBI.

YpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHCcTBa. MeTo1 HHTEPBAJOB.

Pemenue nensix u IpoOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Penrenne nppaiimoHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

Peuienne TpUroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHne ypaBHEHHMII M HEPAaBEHCTB K PEIICHHI0 MATeMaTMYECKUX 3aJady W 3ajad u3
Pa3IMYHbIX 00J1aCTe HAYKH U peaIbHOM JKU3HH.

DyYyHKUUM U TPaPUKH

OyHKI1WsA, criocoObl 3ananus Gyakuuu. ['paduk dpyHkuu. BzaumMuao oOpaTHbie GyHKITHH.

Ob6nacTh ompeneneHUs U MHOXKeCTBO 3HaueHud ¢yHkuuu. Hymu dyakuuu. [IpomexxyTku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

CrenenHas (yHKIUS C HaTypallbHBIM U LedbIM Toka3ateneMm. EE cBoiictBa u rpaduk.
CpoiicTBa u rpaduK KOpHS N-0H CTEIICHHU.

TpuronomeTrpuyeckass OKpPY)KHOCTb, OIPEICICHUE TPUTOHOMETPUYECKUX  (YHKIUN
YHUCJIOBOTO apryMEHTA.

Havana maTteMaTH4ecKoro aHajam3a

[TocnenoBarensHOCTH,  CcHOCOOBI  3aJaHusl  MOCJIenoBaTeNbHOCTEH.  MOHOTOHHBIE
MOCJIE€0BATENLHOCTH.

Apudmernueckas U reoMeTpuyeckas  mporpeccuu.  beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccusi. Cymma OecKOHEYHO YOBIBaroleil IreoMeTpUYecKOd MpOrpeccHy.
@opMyna CIOXKHBIX MPOLEHTOB. VCHonap30BaHWE MPOrpecCUH sl PEIICHUs] peajbHbIX 3adad
MPUKIIAHOTO Xapakrepa.



MHo:xecTBA U JIOTHKA

MHosxecTBO, onepauuu Hajx MHokecTBaMu. Jluarpammsl Oiinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOTO ammnapara JJisi ONHUCAHUS PEAbHBIX IPOLECCOB W SBJIEHUW, IPHU
pENICHNH 337249 U3 IPYTUX yIeOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO.

IF'EOMETPUA

IIpsaMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHS cTepeoMeTpuu. Touka, npsmMas, II0CKOCTh, MpocTpaHcTBo. [lonsTre 06
AKCMOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anmHoOe pacnosioxkeHHne MNpsSIMbIX B MPOCTPAHCTBE: MEPECEKAIOIIUecs, NapajulebHbIE U
CKpelmBawmmecs npsmeie. l[lapamienbHOCT, TOPSAMBIX W IUIOCKOCTEW B MPOCTPAHCTBE:
MapajiebHbIE TPSAMBIE B TPOCTPAHCTBE; MAPAJUIEIBHOCTh TPEX MPAMBIX; NAPAICIIbHOCTh TPSIMON
U TJIOCKOCTH. YTIIBI C COHAIPABJICHHBIMU CTOPOHAMH; YTOJI MEXIY NPSAMBIMH B MPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEW: MapajuiesbHble MIOCKOCTH; CBOWCTBA MAPAIIIEIbHBIX IJIOCKOCTEH.
[IpocTeitmme mnpocTpaHCTBEHHbIE (GUTYPHl Ha TIJIOCKOCTH: TETpadaAp, KyO, MapasuieNenuries;
MOCTPOEHUE CEUCHUH.

[TepieHAMKYASAPHOCTH MPSAMOM U ITIOCKOCTH: MEPIECHIUKYIISIPHBIE TTPSAMbIE B IPOCTPAHCTBE,
MpsAMBIE MTapaIeIbHbIE U IEPIICHIUKYISAPHBIE K TITIOCKOCTH, TPU3HAK MEPHEHIUKYISIPHOCTH IPSIMOU
U TUIOCKOCTH, TeopeMa O MPAMOW MEPHEHIUKYJISIPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIoOJI
MEXIy NpsIMOM M IUIOCKOCTBIO; JBYTPAaHHBIM Yroj, JMHEHHBIM yroa JBYTPaHHOTO YIJIa.
[lepnenuKynsp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACcCTOSTHUE OT IPSIMOM 10
IUIOCKOCTH, TpOEKUUs (QUryphl Ha IUIOCKOCTh. [lepHeHAMKYISpHOCTh IUIOCKOCTEH: NpHU3HaK
MEPIEHIUKYIISIPHOCTH JBYX IJIOCKOCcTeN. Teopema 0 TpéX neprneHauKymnspax.

MHoOrorpaHHMKH

[TonaTHE MHOTOTrpaHHMKA, OCHOBHBIE JIEMEHTHl MHOIOTPAaHHUKA, BBITYKJIbIE U HEBBIMYKJIIbIE
MHOTOTPaHHUKH; pa3BEPTKA MHOrorpaHHuka. llpusma: Nn-yronpHas npusma; T'paHd U OCHOBAHMS
MIPU3MBI; IpsIMasi ¥ HAaKJIOHHAs MPU3MBbI; OOKOBasi ¥ IOJIHAS TOBEPXHOCTH Mpu3Mbl. [lapamnenenunen,
MPSIMOYTOJIBHBIM Mapajuiesienunen U ero cpoicrea. Ilupamuaa: N-yrojapHas nupamuaa, rpaHd U
OCHOBaHUE MHUpaMUbl; OOKOBas M IMOJIHAS TMOBEPXHOCTh MUPAMUMbI; MpaBUJIbHAS U yCEUEHHAS
UpaMuIa. DJIEMEHThI IPU3Mbl U UpaMuabl. [[paBunbHble MHOTOTPAaHHUKH: OHITHE PABUIBHOTO
MHOIOTDaHHUKA; IpaBWIbHAs NpU3Ma U TMPABWIbHAS NUPAMHUAA; IPABWIbHAS TPEYroJbHAs
MMpaMuia v MpaBUiIbHBIN TeTpasap; Kyo. [IpeacraBienre o mpaBUIIbHBIX MHOTOTPAHHUKAX: OKTAdIp,
nojaeka’ip U ukocasap. CedyeHust NpU3Mbl U MUPAMUBL.

CummeTpusi B NPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSAMOMN, IUIOCKOCTH.
DNIeMEHThl CHMMETPUH B IMpamMuax, napajuienenuneaax, IpaBuibHbIX MHOTOTDaHHUKAX.

Brrunicnenue 3meMeHTOB MHOTOTPAHHUKOB: p&Opa, auaroHanu, yribl. [lnomans GoxoBoi
MTOBEPXHOCTU U TMOJIHOM MOBEPXHOCTU MPSMOM MPHU3MBI, TUIOIIAI, OCHOBaHHIA, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsAMON mpu3Mbl. [lmomans OGOKOBOIl MOBEPXHOCTH M MOBEPXHOCTH MPABUIHHOU
MMpaMHIbI, TeOpeMa O IJonaau yced€éHHon nupamusl. [loustue 06 o6véme. OOBEM mHupaMupbl,
MIPU3MBI.

[TogoGuble Tema B mpocTpaHcTBe. (COOTHOIICHHS MEXKAY IUIOMIAIIMU TIOBEPXHOCTEH,
o0BpEMamMu MOJOOHBIX TETI.



11 KUIIACC

AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

Yucsa 1 BBIYUCIEHUS

HarypaneHbie u nensie yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIL.

Crenenb ¢ pallMOHAJIBHBIM MOKa3areneM. CBOWMCTBA CTEIICHH.

Jlorapudm uucna. [lecaTnaHble U HATypaIbHBIC JTOTAPU(DMBI.

YpaBHeHusi 1 HepaBeHCTBa

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIMX JIOTAPU(PMBI.

[IpeoOpazoBanue BBIpayKEHHIA, COACPIKALINX CTENIEHN C PAIIOHAILHBIM TIOKA3aTEJIEM.

[Ipumepbl TPUTOHOMETPHUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrempl JTUHEHHBIX ypaBHEHMH. PelieHue mnpuKiIagHbIX 3aad C MOMOUIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUH U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMaTHYEeCKHX 3aj1ad U 3a7a4
U3 pa3IU4HbIX 00JacTel HAyKU U peabHOMN )KU3HMU.

DyHKIUHN U TPaQUKH

Oynkuus. [lepuoanueckue dpynkuuu. I[Ipomexxyrku MOHOTOHHOCTH (DyHKIMH. MakCUMyMBI
1 MUHUMYMBI QyHKIIMA. Hanbonpiiee n HanMeHplliee 3Ha4eHne (PYHKIIMHN Ha TIPOMEKYTKE.

Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TPadUKH.

[Toka3zarenpHas u norapudmMuyeckas GyHKIIMH, UX CBOMCTBA U TpadUKH.

Hcnonws3oBanne rpadukoB GyHKIUH AJ1 pEIICHUS] YPAaBHEHHUHN U IMHEWHBIX CUCTEM.

Hcnons3oBanne rpadukoB (YHKIUNA IS HCCIAEAOBAHUS TPOIECCOB M 3aBUCHMOCTEH,
KOTOpbI€ BO3HUKAIOT MPHU PEUICHUH 33/1a4 U3 APYrUX Yy4eOHBIX MPEAMETOB U PEaIbHOM KU3HH.

Havana maTteMaTH4ecKoro aHajim3a

HenpepriBHbie ¢pyHKIME. MeTo1 HHTEPBAIOB JJ1sl pEIICHHs] HEPABEHCTB.

[IpousBonas pynkuuu. ['eomeTpuueckuii 1 GU3MIECKUA CMBICT TTPOU3BOHOM.

[IpousBonHbie areMeHTapHbIX (QYHKUUNA. DOpMysbl HaXOXKIACHHUS MPOU3BOJHONW CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUIUH.

[IpumeHeHre MPOU3BOAHON K HCCIEAOBAHUIO (YHKIIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
Haxoxaenne HaubobIero 1 HaMMEHbBILIEro 3HaYeHHsI PYHKIIUU HA OTPE3KE.

[IpuMeHeHne Mpou3BOAHOM U1 HAXOK/ICHUS HAWIIy4Ilero perieHus B IPUKIAIHbIX 3a7a4ax,
IUIS OIIPEIeIeHHUs CKOPOCTH Tpoliecca, 3aJaHHOro (opMyIoi win rpadukoMm.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

Wurerpan, ero reomerpuueckuii u pu3nueckuii cMbICI. Berunciaenue uaTerpana mno gopmyrne
Herotona — JleitOuuia.
I'EOMETPUA

Tesna Bpamenus

Hunuuapudeckass MTOBEPXHOCTh, OOpasyrolue IMIMHAPUYECKOW MOBEPXHOCTH, OCh
LWIMHAPUYECKO# noBepxHocTH. Llununap: ocHoBaHus 1 OOKOBast MIOBEPXHOCTh, 00pa3yromas U OCh;
UIOIA/b OOKOBOH M MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrollle KOHUYECKOW IMOBEPXHOCTH, OChb W BEpUIMHA
KOHHYECKOH noBepxHOcTH. KoHyC: OCHOBaHME U BepIIMHA, 00pa3yolas U 0Ch; IJIOIIa > OOKOBOM U
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MOJIHOW TIOBEPXHOCTH. YCEU€HHBI KOHYC: OOpa3yroliue M BBICOTA; OCHOBAHUS M OOKOBas
IIOBEPXHOCTb.

Cdepa um map: meHTp, paguyc, AUWAMeETp; IUIOMIaAb IMOBEPXHOCTH cdeprl. B3ammuoe
pacrosioxenue chepsl U MIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Ionaas chepsl.

N300paskenue Ten BpameHust Ha MII0CKOCTH. Pa3BépTka IIMHAPa U KOHYCA.

KomOunammu Ten BpameHust 1 MHOTOTpaHHUKOB. MHOTOTpaHHHK, OMTMCAHHBIN OKOJIO CEpHI;
cdepa, BMCaHHAsi B MHOTOT'PaHHUK, WJIH TEJIO BPAILICHHS.

[Tonsitne 00 o0béMe. OcHOBHBIC CBOWcTBAa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Napajulesenunena u cieacTsus u3z He€. O0béM 1unuHapa, konyca. O0bEM mapa u
JI01a b cepsl.

[logo6Hble Tenma B mpocTpaHcTBe. COOTHOWIEHUS MEXKIY IUIOMIAJIMU TOBEPXHOCTEH,
00béMamMu MOJOOHBIX TEII.

Ceuenns mwmHApa (TApaIeIbHO ¢ TEPIEHIUKYISIPHO OCH), CEYEHHUsI KOHyca
(mapanyenbHOE OCHOBAHUIO U MPOXOsIIee Yepe3 BEPILINHY), CEUEHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mimockocTy U B npocTpaHcTBe. CI0KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BeKTOpa Ha uucio. PasznokeHue BekTopa N0 TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
napajuienenunesna. Pemienue 3aaay, CBA3aHHBIX C MPUMEHEHUEM IpPaBHII JEUCTBUN C BEKTOPAMHU.
[IpssMmoyronpHas cucrema KoopauHaT B mpoctpaHcTBe. KoopauHatel Bektopa. [Ipocreiume 3amaun
B KOOpJMHATaX. YTos Mexay Bekropamu. CkaliipHOE NMPOoU3BeACHNE BEKTOPOB. Boruncinenue yrios
MEXAY NPSAMBIMH U INIOCKOCTAMHU. KOOpIMHAaTHO-BEKTOPHBIN METO/, ITPH PEIIEHUN T€OMETPUUYECKUX
3az1ad.

3. IJTJAHUPYEMBIE PE3YJIbTATDBI
B mpomecce w3ydeHWs AUCHMIUIMHBI Yy oOydarommxcs GOPMHUPYIOTCS OOIue u
npodeccuoHaNbHbIC KOMIETEHIIMU B cOOTBeTCTBHU ¢ TpeboBaHusMu ®I'OC COO k pe3yiabTaTtam
OCBOEHHUSI 00pa30BaTEIbHON MPOrpaMMBbl CpeHEro MpodeccuoHaabsHOro 00pa3oBaHusl B 00JIaCTH
HCKYCCTB, MHTETPUPOBAHHON ¢ 00pa3oBaTeIbHBIMU MPOTpaMMaMi OCHOBHOTO OOIIEr0 M CpPeIHEro
oOuiero o6pa3oBaHus, B TOM YHCIIE:

Hudp Komnerennus NHankaTopbl 10CTHKEHUSI KOMITeTeH MU

OK 3 [lmanupoBaTe UM peann30BBIBATH | 3HAMb:
coOcTBeHHOE MPO(PECCHOHATBHOE | ® BOBMOXKHBIE TPACKTOPUU  MPOECCHOHATHHOTO

u JIMYHOCTHOE pasBUTHE, | DPa3BUTUA U CaMOOOPa30BaHUs;
IPEANPUHIUMATEIbCKYIO e METOJBl  MAaTEMaTHYECKOI0  MOJETUpPOBAHMS,
JeSTeIbHOCTD B | IpHUMEHsEMbIe B npogeccuoHaIbHON
npodeccHOHAIBHOMI chepe, | EATETBHOCTH;

HCII0JIb30BATh 3HaHUS o | ymems:

IIpaBOBOM u (MHAHCOBOH |  IEHCTBOBATh B HECTAaHJAPTHBIX CHUTyalUsAX, B

IPaMOTHOCTH B PA3MYHBIX | OTCTYTCTBHE allTOPUTMa PEIICHUS 3a]Ia4H;
KU3HEHHBIX CUTYaIHSIX e CaMOCTOSATEILHO OTIpeIeNATh 3aa4u
npodeccHoHaNTbHOTO ¥ TUYHOCTHOTO Pa3BUTHS,

e OCO3HAHHO. 3aHUMATHCS CaMOOOPa30BaAHUEM,
61a0emo:




e HABBIKAMU AHAJIUTUYECKOTO M JIOTHYECMKOIO
MBIIUICHUS

e HaBBIKAMHU Pa3pabOTKH aITOPUTMOB U IIIIAHOB

e HaBBIKAMU CAMOCTOSTENIbHAs pabOTHI

OcBoenne ydeOHOTO mpeamera «MaTremaTtukay OJDKHO 0OOecreYnBaTh JIOCTHKCHHE
CJIEIYIOUIUX JJUYHOCTHBIX, MeTANlPeMETHBIX U NMPeAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

3.1. IMYHOCTHBIE Pe3y/JIbTAThI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpaMMbl y4eOHOro mpeamera «MaremaTukay
XapaKTEPU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

- chOPMHUPOBAHHOCTHIO TPAKIAHCKOW TMO3MIIMH  OOYyYaromierocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA, MPEACTABICHHEM O MAaTeMAaTHYECKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SABJICHHM, MPOIEAYP IPaskIaHCKOTO OOIIeCTBa (BHIOOPHI,
OTIPOCHI U TIP.), YMEHHUEM B3aUMOJICMCTBOBAThH C COIMATBHBIMA WHCTUTYTaMH B COOTBETCTBUH C UX
(GYHKIUSMHE ¥ HA3HAYEHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

- c(OPMUPOBAHHOCTHIO POCCUNMCKOM IpaskJaHCKOM MACHTUYHOCTH, YBAXKEHHS K MPOLLIOMY U
HACTOSIIEMY POCCHUCKONW MaTeMaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTIDKCHHSIM POCCHUUCKHUX
MAaTE€MaTUKOB M POCCHUHCKON MaTEeMaTMYECKOW IIKOJIbI, K HCIOJb30BAHUIO ATUX JOCTHKEHUU B
IPYrUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

- OCO3HaHMEM JYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoaa; CcHOPMHUPOBAHHOCTHIO
HPABCTBEHHOI0 CO3HAHUS, STUYECKOTO IOBEICHMS, CBS3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTMKEHU HAyKu W JEATEJIbHOCThIO YYEHOTO; OCO3HAaHHMEM JIMYHOTO BKJIaJa B IMOCTPOECHUE
YCTOMYHMBOTO OYAYIIETO.

JcTeTnYEeCKOe BOCIIUTAHNE:

- 3CTETUYECKMM  OTHOLICHHWEM K MHpPY, BKIHOYAas OACTETHKY  MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, peUICHHWH, PaCCYyKICHUH;, BOCIPUUMYUBOCTBIO K
MaTeMaTUYECKUM acleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIMTAHHUE:

- cpOPMUPOBAHHOCTHIO YMEHUS IPUMEHSATH MaTEMaTHUECKUE 3HAHHSI B UHTEpECcax 3J0POBOTO
1 0e30macHoOro 00pasa JKU3HHU, OTBETCTBEHHOT'O OTHOLIEHHS K CBOEMY 3JI0POBBIO (310pOBOE MUTAHHE,
cOamaHCHUPOBAHHBIN PEKUM 3aHATUI U OTIbIXA, perysipHast (hu3ruecKas akTUBHOCTD); (PU3UUYECKOTO
COBEPIICHCTBOBAHMS, IIPU 3aHATUSX CIIOPTUBHO-03I0POBUTEIBHOM JEATEIBHOCTHIO.

Tpynosoe BociuTanue:

- TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTU TPYAOIIOOUS; WHTEPECOM K Pa3IHUHBIM
chepam mpodeccHoHaANbHON NESTENbHOCTH, CBS3aHHBIM C MaTeMaTHKON W e€ MPUIIOKEHUSIMHU,
YMEHHMEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oymyied mpodeccuu U peaan30BbIBAaTh COOCTBEHHBIE
KU3HEHHBIC TUTaHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO H
caM000pa30BaHUIO HA MPOTSHKEHUHU BCEH KU3HU; TOTOBHOCTHIO K aKTHBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaNPaBJIEHHOCTH.

IKo0JI0rn4ecKoe BOCIUTAHHE:
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- ¢hOpMHUPOBAHHOCTHIO JKOJOTMYECKOW KYyJIbTYPHl, TMOHHUMAHHUEM BIIUSHHUS COIHAJIBHO-
SKOHOMMUYECKHUX IIPOLIECCOB HA COCTOSHUE IPUPOAHOM U COLMAIBHOM CpeNbl, OCO3HAHUEM
rJ1I00aJIbHOTO XapaKTepa 3KOJIOTMYECKUX MPo0ieM; OpUeHTAIlMe Ha IPUMEHEHHE MaTeMaTHYeCKIX
3HAHUH JUIs pelIeHus 3a/a4 B 00JacT OKPYKAIOIIEH cpe/bl, IJIAHWPOBAHUS MOCTYIKOB M OLIEHKU
UX BO3MOYKHBIX MOCJEICTBUMN U1 OKPYKAIOILEH CPEJIbL.

ILlenHOCTH HAYYHOI' O MO3HAHUSA:

- ¢(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS,, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOH NMPAKTHKH, MOHMMAaHUEM MaTEeMaTHYeCKOW HayKu Kak cQepsl
YeJI0BEUECKON JEATEIbHOCTH, 3TAloB €€ pa3sBUTUS M 3HAYUMOCTU JUISl Pa3BUTUS LMBWIN3ALWU;
OBJIAJICHUEM SI3BIKOM MaTEMaTUKH M MaTeMaTHYECKOH KyJIbTYpOW KaK CpPeJCTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBIISTH MPOEKTHYIO U MCCIIEI0BATENBCKYIO IESTEIIbHOCTh HHANBUAYAIBHO U B

rpymIe.

3.2. MeranpeaMeTHble pe3yJibTaThl

MertanpeaMeTHble pe3yabTaTbl OCBOEHHUS MPOrpaMMbl ydeOHoro mnpeamera «MaTtemaTukay
XapaKTEepPU3YIOTCSl  OBJQJICHUEM  VHUGEPCANbHLIMU  NO3ZHAGAMENAbHLIMU  OCUCMEUAMU,
YHUBEPCATbHOIMU  KOMMYHUKAMUGHBIMU  OCUCMEUAMU, YHUBEPCATbHOIMU Pe2yIAMUBHbIMU
oelicmeuamu.

YHuBepcajabHble NMO3HABaTe/lbHble AeiicTBHs, olOecneunBaroT (opMHUpoBaHHE O0a30BbIX
KOTHUTHBHBIX IPOIECCOB, OOydaromuxcsi (OCBOGHHWE METOJOB IO3HAHUS OKPYXKAIOUIEro MHUpa;
MIPUMEHEHHE JIOTUYECKHX, UCCIIEIOBATEIILCKUX OTIEpaIlNii, YMEHUN paboTaTh ¢ nHpopmarmen).

bazoevie nozuueckue oeiicmeus:

- BBISIBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBbIE NPHU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHM, OTHOLIECHUI MEXy MOHATUAMU; (POPMYIUPOBATH OINPEEICHHs TIOHATUH; yCTaHABINBATh
CYIIECTBEHHBI MpPU3HAK KIAacCU(PUKALMU, OCHOBAaHUS Al 00O0OIIEHUS M CPaBHEHMSI, KPUTEPUU
MIPOBOJMMOTO aHAIH3a;

- BOCIIPUHUMATh, (OPMYyIUpOBaTh W MpeoOpa3oBBIBATH CYXKACHHUSA: YTBEPIAUTEIbHbIE U
OoTpuLaTeNbHbIE, eAMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE,

- BBISIBJISITh MAaT€MaTHYEeCKHEe 3aKOHOMEPHOCTH, B3aMMOCBSA3M U MPOTUBOpedHs B (pakrax,
JAHHBIX, HAOIOIEHUSAX U YTBEPKICHUSIX; IpeAsiaraTb KPUTEPUU I BBISIBICHUS 3aKOHOMEPHOCTEH
Y MPOTHUBOPEUHIA;

- leflaTh BBIBOJBI C HUCHOJB30BAaHHWEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKITIOUYEeHUH, YMO3aKIIOUEHHH 0 aHAJIOTUH;

- MPOBOJIUTH CAMOCTOATENBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUH (IIPSIMBIE U OT
MIPOTUBHOTO), BEICTPAUBATH ApIYMEHTALIUIO, IPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE CYXICHHS U BHIBOIbL;

- BBIOMpaTh croco0 penieHus yueOHoH 3a/1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB pPEIlICHUS,
BbIOMpATh HanboJIee MOIXOAALINHI ¢ YIETOM CaMOCTOSITEIBHO BBIJECICHHBIX KPUTEPUEB).

bas3zoevie uccneoosamenvckue oeiicmeus:

- MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKII MHCTPYMEHT MO3HaHUS; (GOpMyIHpoBaTh
BONPOCHI, (UKCUpPYIOIIME NPOTUBOpEYME, MpoOJIeMy, YCTaHABIMBATb HCKOMOE U JAaHHOE,
(bopMupOBaTh THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MMO3UINI0, MHEHHE;
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- IPOBOJUTh  CaMOCTOSITEJIbHO  CIUITAHUPOBAHHBIA ~ JKCIEPUMEHT, HCCIIEJOBAaHUE IIO
YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4YecKoro OObEKTa, SBICHHS, MPOIECCa, BBISBICHUIO
3aBUCUMOCTEN MEX Iy 0ObEKTaMU, SIBJICHUSIMU, TPOLIECCAMH;

- CAMOCTOSITENTLHO (OPMYITHPOBATH 000OIIEHUSI U BBIBOJIBI 10 PE3yIbTaTaM MPOBEAEHHOTO
HAOJIOJICHUS, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH TOJYYCHHBIX pPE3y/IbTaTOB, BBIBOJOB U
0000I11IeHMHI;

- IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TAKKE BBIIBUTATH MPEINOJIONKEHHUS O
€ro Pa3BUTHHU B HOBBIX yCIOBHUSX.

Paboma c ungpopmavueir:

- BBISIBIIATH JeUIUTHI HHGOPMAIIMH, TAaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA Ha BOMPOC M IS
pelieHus 3a/1a4u;

- BbIOMpaTh MHQPOPMALUIO W3 HCTOYHHUKOB  PA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMATHU3UPOBATHh U HHTEPIPETUPOBATH MHPOPMAIIUIO PA3IMYHBIX BUJIOB U (DOPM MPECTABICHUS;

- CTPYKTYPHPOBaTh UHPOPMALIHIO, TIPEACTABIISITEH €€ B PA3IMYHBIX (POopMax, HILUTFOCTPUPOBATH
rpaduyecku;

- OIICHWBATh HAAGKHOCTh HWH(GOPMAIIMM IO CAMOCTOATEIHRHO  CHOPMYTUPOBAHHBIM
KPUTEPHUSIM.

YHuBepcajibHble KOMMYHMKATHBHbIE JeiicTBHs, oO0ecrnednBalOT CcHOPMHUPOBAHHOCTH
COITMATHPHBIX HABBIKOB OOYJAFOIITMXCS.

- BOCIIpHHUMATh M (QOPMYIUPOBATH CYKJEHHS B COOTBETCTBHUU C YCJIOBHUSIMU U TEISIMHU
oOLIeHMS; ICHO, TOYHO, IPAMOTHO BbIpa)kaTh CBOIO TOUKY 3pE€HUS B YCTHBIX U MTUChMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 10 X0y PELIeHUs 3ajaul, KOMMEHTHPOBATh MOJTY4YEHHBIN pe3ylbTaT;

- B X0/I¢ OOCYXJE€HHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBI, MPOOJIEMEI,
pemaeMoi 3ajauM, BBICKA3bIBATh HJIEW, HAIllEJIEHHbIE HA TMOWCK PEIICHUS; COIMOCTABJIATH CBOU
CYXJCHUSA C CYXICHHUSIMHU JIPYrUX YYaCTHUKOB Auajora, oOHapy>KMBaTh pa3jivyue M CXOJICTBO
MO3ULMI; B KOPPEKTHOU popme hopMynupoBaTh pa3HOTIACHUs, CBOU BO3PAKEHUS;

- IPEACTaBIATh PE3ylIbTAThl pPEUICHUS 3a/JadyM, SKCIEPUMEHTa, HCCIEIOBAaHUSA, MPOEKTa;
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIUICHHS C YIETOM 3a/ay Mpe3eHTalUd U 0COOeHHOCTEN
ayJUTOPHUH.

YHuBepcajibHble peryJjsiTUBHbIE JelcTBUS, 00eceunBaOT (HOPMUPOBAHUE CMBICIOBBIX
YCTaHOBOK U )KM3HEHHBIX HABBIKOB JTUYHOCTH.

Camoopzanuzayusn.

- COCTaBJAThH IUIAH, AITOPUTM pELIEHUs 3aJadd, BBIOMpATh CIOCOO pemieHus ¢ y4éToM
UMEIOLIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH
BapUAHTHI PELICHUN ¢ yu€TOM HOBOI MH(OPMAITIH.

CamoKoHmponb, IMOUUOHAILHBLIL UHINE/LTIEKN .

- BJIaJIETh HaBBIKAMHU TIO3HABATENLHOM pedieKCHH KaK OCO3HAHMSI COBEPIIAEMBIX EHCTBUH U
MBICIIUTENBHBIX MPOIECCOB, UX PE3YNIbTATOB; BIAAETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOIIS
rpoliecca 1 pe3yibTaTa peleHus] MaTeMaTHYeCKOM 3a1auu;

- IPEeIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh INpPU PELUIEHUWU 3aJa4d, BHOCHUTh
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, JAHHBIX, HAMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

12



- OLICHMBATh COOTBETCTBHUE PE3yIbTaTa LEIH U YCIOBHIM, OOBSICHATh IPUIUHBI IOCTHKEHHUS
WIA HEJAOCTIKEHHS Pe3ylbTaTOB  JEATEIbHOCTH, HAXOJUTh OMIMOKY, JaBaTh  OILEHKY
pUOOPETEHHOMY OTIBITY.

Coemecmnasn oeamenbHOCMYb:

- IOHMMATh M HCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBUIYaJIbHOW PabOTHI MPHU
peneHnn y4eOHbIX 3a/1a4; MPUHUMATH 11€7Thb COBMECTHOH JIESITeIbHOCTH, INITAHUPOBATH OPTaHU3aLIUI0
COBMECTHOM pabOoThI, pacIpeesTh BUIBI paboT, JOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3YJbTAT
paboThI; 0000IIaTh MHEHHUS HECKOJBKHX JIIOJICH;

- y4acTBOBaTh B TPYNNOBHIX (hopmax paboTel (0OCYKIeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» U WHBIE); BHITIOIHATH CBOIO YacTh pabOThI M KOOPJMHUPOBATH CBOM JIEHCTBHUS C IPYTUMHU
YJieHAaMH KOMAaHJIbI; OIICHWBATh KAayeCTBO CBOETr0 BKJIAJa B OONIMIA MPOAYKT IO KPHUTEPHSM,
cOpPMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOJACHCTBHSL.

3.3. IlpeameTHBIE pe3y/bTAThI
HpeI[MCTHI)Ie PE3YIbTAaTbl OCBOCHHA IIpOrpamMmbl IMPCACTABJIICHBI IO TOJaM O6y‘IeHI/I$[ B
paMKax OTACIIbHBIX y‘—Ie6HI)IX KYpPCOB B COOTBETCTBYIOIIIUX pa3aciiax MporpaMmmsbl 10 MaTCMaTUKE.

10 KJIACC

Yucia u BBIYUCTICHUSA

OmnepupoBaTh MOHATHUSMH: PAMOHATBHOE W JACHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAS W
JeCATUYHAs 1pO0b, MPOLICHTHI.

BeInonHATe apudMeTHyecKre onepannuy ¢ pallMOHAIbHBIMU U JEHCTBUTEIbHBIMU YUCIAMHU.

BbimonHATe npuOIMKEHHBIE BBIYMCICHUS, HCIOJB3Ys MpaBWia OKPYIJIEHHs, JeaTh
IIPUKUJIKY U OLIEHKY pe3yibTaTa BIYMCICHUH.

OmnepupoBaTh MOHATHAMU: CTEHNEHb C LEJIbIM IOKa3aTesleM; CTaHAapTHas (opma 3amnucu
JEUCTBUTENBHOIO 4YMCJIa, KOPEHb HATYpaJbHOW CTEMEHHU; HCIOJIb30BaTh MOAXOJAILYI0 (Gopmy
3aIUCH JIeHICTBUTENBHBIX YMCEN 7S peIIeHHs] TPAKTUYECKUX 3a/1a4 U MIPEICTAaBICHUS JaHHBIX.

OmnepupoBaTh MOHATUSAMH: CUHYC, KOCHHYC U TaHI'€HC IPOU3BOJILHOTO YIJIa; MCII0JIb30BaTh
3aIlUCh MPOU3BOJIBHOTO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUUECKUE (PYHKIMH.

YpaBHeHUs] 1 HEPABEHCTBA

OnepupoBaTh HNOHATUSAMM: TOXAECTBO, YpPaBHEHHUE, HEPAaBEHCTBO; 1IEJOE€, PAllMOHAIBHOE,
UppaloHaIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;

BeimonHATe  mpeoOpa3zoBaHMs =~ TPUTOHOMETPHUYECKUX  BBIPAXEHMH M pellaTh
TPUTOHOMETPUUECKUE YPABHEHMSL.

BeinonHaTe npeoOpazoBaHMs LENbIX, PALMOHATIBHBIX M HUPPALMOHAIBHBIX BBIPAXKEHUH U
pelaTh OCHOBHBIE THIIbI LIEbIX, PALIHOHAIBHBIX U UPPALIMOHATIBLHBIX YPABHEHUN U HEPaBEHCTB.

[IpuMeHsATh ypaBHEHHMS W HEpPaBEHCTBA JUIS PELEHHs MaTeMaTHYeCKUX 3a7ay M 3ajad M3
pa3nuYHbIX 00JacTell HAyKU U pPeanbHOM KU3HHU.

MoenupoBaTh peanbHble CUTYal[H Ha S3bIKE aJreOphl, COCTABIIATH BEIPAKEHUS, ypaBHEHMUS,
HEpPaBEHCTBA M0 YCIOBUIO 33JJauH, UCCIIE0BATh MIOCTPOECHHBIE MOJIETH C UCIIOJIb30BaHHEM armrapara
anreOpsl.

DyYyHKUUH U TPaPUKHU

OmnepupoBaTh NOHATUSAMHU: (DYHKIIMS, CIOCOOBI 3a1aHusl (PyHKIIMU, 00JIaCTh ONpEAETICHUs U
MHO>KECTBO 3HaueHUH PpyHKuMHU, rpapuk QyHKIIMH, B3aUMHO OOpaTHbIe (QYHKIUH.
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OnepupoBaTh NOHATHIMU: YETHOCTh U HEUETHOCTD (PDYHKIMH, HYIU (DYHKIIMH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBath rpaduki GYHKIMA U1 PELICHNs ypaBHEHUH.

Crtpouth M yMTaTh rpaduku JUHEHHOW (YHKIWHU, KBAAPATUYHON (YHKIUH, CTETICHHOU
(YHKIUY C LENBIM ITOKa3aTeNeM.

Hcnonb3oBatek rpaduku QYHKIUN UIT MCCIEAOBAHUS TIPOIIECCOB M 3aBUCHUMOCTEH MIpH
peleHny 3a7a4 M3 JPYruxX YUeOHBIX IMPEIMETOB M PEANbHOW JKU3HHU; BBIpaXaTh (opmynaMu
3aBUCHUMOCTH MEX]ly BETUYUHAMHU.

Havyana maTemaTu4eckoro anajimsa

OnepupoBaTh MOHATUSMU: TOCIEAOBATEIbHOCTb, apU(pMeTHUecKas M TeoMeTpuyecKas
IIPOrPECCHUHU.

OnepupoBaTh MOHATUIMH: OECKOHEYHO YOBIBAIOIIAsi T€OMETpUUYECKasi MPOTPeccus, cymma
0EeCKOHEYHO yObIBaIOIIEH reOMETPUYECKON IPOTPECCHH.

3azaBath MOCJIEOBATEILHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA OCIEA0BATENBHOCTEW M IPOTPECCUM [T PEILIEHUS PEaIbHBIX 3a1a4
MIPUKIIATHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMHI: MHOXECTBO, OTI€paIlK HaJ MHOKECTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJisi OMMCAaHUSl pealIbHBIX MPOIIECCOB U
SIBIICHUH, TIPU PELIeHUH 3a/1a4 U3 APYruX yueOHBIX MPEIMETOB.

OmnepupoBaTh NOHATUSAMU: ONPEAEICHNE, TEOpEMa, CIEJCTBUE, 10Ka3aTEIbCTBO.

I'eomerpust

OnepupoBaTh NOHATUAMU: TOUKA, IpsMasi, IIIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX IPU PELICHUH F€OMETPUYECKUX
3ajau.

OnepupoBaTh NOHATUAMMU: 1APATUIECIBHOCTD U NEPHEHIUKYIPHOCTD IPSIMBIX U IIJIOCKOCTEH.

KnaccugunuposaTb B3aMMHOE PACIONOAKEHHUE IPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBaTh NOHATUAMM: JBYTPaHHbIH yroJl, FpaHyu JIBYIPAHHOIO yria, peOpo ABYrpaHHOrO
yriia; JMHEHHBIH yroj IByrpaHHOTO yIJla; TpajlyCHas Mepa JABYTPaHHOIO yrJa.

OmnepupoBaTh MOHATUSAMU: MHOTOTPAHHUK, BBITYKIBIH M HEBBIIYK/IbII MHOIOI'DAaHHUK,
3JIEMEHTHl MHOTOTPAHHUKA, IPaBUJIbHBIA MHOTOTPAHHUK.

Pacnio3HaBaTe OCHOBHBIE BMJIbI MHOTOTPAHHUKOB (IHMpamuia; MpU3Ma, MPSIMOYrOJbHBIN
napajuiesienumnesn, Kyo).

KnaccugunupoBaTb MHOTOTpaHHUKH, BbIOMpasi OCHOBaHUS [yl KJacCU(UKaLuK (BBITYKIIbIE
U HEBBIIYKIIble MHOTOTPAHHUKY; NMPABUIIbHbIE MHOTOIPAHHHMKH; MPSMblE U HAKIOHHBIE NPHU3MBI,
napaJiesIeune bl ).

OnepupoBaTh NOHATUAMU: CEKYIIasl INIOCKOCTb, CEYEHNE MHOTOTPAHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOCHUS CEUCHHUM, NCTIOIb3YsI METO/1 CIIEJIOB.

CTpouTh Ce4eHUs] MHOTOTPAHHUKOB METOJIOM CJI€/IOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHUE
YepTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemare 3a1aun Ha HaX0XKJI€HHE T€OMETPHUUECKUX BEJIIMYMH MO 00pa3laM Wi alropuTMam,
IIPUMEHSS U3BECTHBIE AHAJTTUTUYECKUE METO/IbI IIPU PEILIEHNUHN CTaHJAPTHBIX MATEMAaTUYECKUX 3a/1a4
Ha BBIUYMCJIEHUE PACCTOSHUN MEXKIY ABYMs TOUKaMH, OT TOUKH JI0 MPSMOH, OT TOUKH JI0 TNIOCKOCTH,
MEXAY CKPELIMBAIOMMUCS TIPSIMBIMU.
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Pemate 3a1aun Ha HAaX0XJIEHHE T€OMETPHUUECKUX BEIWYHMH O 00pa3laM MM aJropuTMam,
IIPUMEHSIS] U3BECTHBIC AHAIMTUYECKUE METOIbI IIPA PELICHUN CTaHJAPTHBIX MaTEMAaTUYECKHUX 3a/1a4
Ha BBIYHCIICHUE YTJIOB MEK1y CKPELIMBAIOIIMMHUCS IIPSMBIMU, MEKLy IIPSIMOU U ITIOCKOCTBIO, MKy
IIJIOCKOCTSIMHU, JBYTPaHHBIX YIJIOB.

Boraucnare 00bEMBI M TUIOIMIAM MMOBEPXHOCTEH MHOTOTPAaHHHUKOB (TpU3Ma, MHUpaMuia) ¢
IIpUMEHEHUEM (OPMYJI; BBIYUCIATH COOTHOIIEHUS MEX]Y IUIOIIAIIMU MMOBEPXHOCTEN, 00bEMaMu
10100HBIX MHOTOTPAHHUKOB.

OnepupoBaTh HOHATUSIMU: CHMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPUU;
HEHTP, OCh U TUIOCKOCTh CHMMETPUU (UTYPHI.

N3Bnekarb, mpeoOpazoBbIBaTh U UHTEPIPETUPOBATH MH(OPMALIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (QUrypax, MpeJICTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX.

[IpumensaTs reomerpuyeckue (akTbl JUId pEHIeHUs CTEPEOMETPHUECKHUX  3ajad,
MIPEIIOJIaraoINX HECKOJIBKO I11aroB PELIeHMs, €ClIM YCIOBUS PUMEHEHUS 3aJaHbl B SIBHOU (hopme.

[IpuMeHATs TpocCTEHIIME MNPOTrpaMMHBIE CPEACTBA M DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPH PEUICHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBomuTe mNpHMEpHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B TIPUPOJE W IKU3HHU,
pacro3HaBaTh IPOSBICHHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONydeHHBIE 3HAHUS Ha IPAKTHUKE: AHAIM3UPOBATh PEAIbHBIE CUTYallUH W
MPUMEHSTh U3YUECHHbIE TIOHATHUS B MPOIIecce MOKMCKA PEIICHUs MaTeMaTHUecKu chOpMYyIUPOBAHHOMN
po0JIeMbl, MOJIEIUPOBAaTh peallbHbIEe CUTYallMH Ha SI3bIKE T€OMETPHUH, UCCIEeI0BaTh OCTPOCHHBIE
MOJIEIM C HUCHOJb30BAHUEM TEOMETPUUYECKMX IOHATHI M TeopeM, ammapara aareOpbl; periarb
MIPAKTUYECKHUE 3a7a41, CBA3aHHbBIE C HAXO0XKICHUEM T€OMETPUYECKUX BEIUYHH.

11 KJIACC

Yucaa ¥ BLIYUCIEHUS

OnepupoBaTh NOHATUSAMU: HATYPATBHOE, 11€JI0€ YUCII0; UCIIOIb30BaTh MPU3HAKHU JACIIUMOCTH
LIEJIBIX YKCEJI, PA3JIOKCHHUE YKCiIa Ha MPOCTHIC MHOXKUTEIH IS PEIICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIIEHB C PAlIMOHATIBLHBIM TIOKA3aTeJIEM.

OnepupoBaTh NOHATHAMU: JOrapudM YKCIIa, JECATUIHBIC U HATypaIbHbIC JIOTapU(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTENEHU I MPe0Opa30oBaHKs BEIPAKECHUI; ONTIEPUPOBATH MOHITHIMHU:
MOKa3aTeJbHOE YpaBHEHHE U HEPABEHCTBO; PelllaTh OCHOBHBIEC THUIIbI MOKA3aTEIbHBIX YPAaBHEHUN U
HEPaBCHCTB.

BreimonHsaTe  mpeoOpa3oBaHMs BBIPAKEHUH, COJEp)KAIIMX JorapudMbl; OIEpUPOBATH
MOHATHAMH:  JIorapuMHUEecKoe YypaBHEHHE M  HEPaBEHCTBO; pellaTh OCHOBHBIC  THIIbI
norapu(MUUECKUX YpaBHEHHUI U HEPABEHCTB.

Haxonuts penieHus npocTennX TPUrOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMU: CHCTEMA JIMHEMHBIX YPAaBHEHUH U €€ pelleHHEe; MCIOJb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUM 7Sl PEIICHUs MPAKTHYECKUX 3a/1au.

Haxonuth pemieHus mpocTeHIMX CUCTEM M COBOKYMHOCTEW pallMOHANbHBIX YPABHEHUU U
HEPaBEHCTB.

MopenupoBaTh peabHbIe CUTYAINH Ha S3bIKE aIreOphl, COCTABIATH BRIPAKEHUS, YPABHEHUS,
HEpaBEHCTBA M CHUCTEMBbl MO YCIOBHIO 3a/ladd, HCCIEA0BATh IIOCTPOCHHBIE MOJEIHU C
WCIOJIb30BaHMEM armapara anreopsl.
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DYyHKUUH U TPaPUKU

OnepupoBaTh MOHATHAMHU: TEpUOAMYECKas (DYHKIHS, TMPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKM SKCTpeMyMmMa (YHKIHMH, HauOosbllee M HauMEHbIIee 3HAa4YeHUs (PYHKIMM Ha
MIPOMEKYTKE; UCTIOIB30BATh UX ISl MCCIeI0BaHUs (GYyHKIUH, 3alaHHON rpadukom.

OnepupoBaTh  MOHATUSMHU:  TrpauUKM  TOKa3aTeNbHOH,  JOTapuPMHUYECKOW |
TPUTOHOMETPUUECKUX (PYHKIIMI; n300pakaTh X HA KOOPAUHATHON IJIOCKOCTHU U UCIIOJIb30BATh JJIs
pellIeHNs ypaBHEHUN U HEPABEHCTB.

N306pakaTh Ha KOOPIMHATHOM TUIOCKOCTH Ipa)MKU JIMHEHHBIX YPaBHEHUH U UCTIOIH30BATh
UX JUIS PELICHUS] CUCTEMBI JINHEWHBIX YPABHEHUM.

Wcnonb3oBath rpaduku GyHKIUHI IS KCCIeI0BAaHUS MPOLIECCOB U 3aBUCUMOCTEHN U3 IPYTHX
y4eOHBIX TUCHUIUIMH.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

OnepupoBaTh MOHATUSAMU: HENpepbIBHAs (YHKLHUS; MPOU3BOAHAS (PYHKLNHU; UCIOJIb30BATh
reOMEeTPUYECKUN U PU3NYECKUIN CMBICI IPOU3BOAHOM JUIs pelIeHUs 3a/1ay.

Haxomuth npou3BOAHBIE 3JIEMEHTAPHBIX (QYHKIMM, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOM3BEACHHUS, YACTHOTO (PYHKIIUH.

Hcnonb30BaTh Npou3BOAHYIO JUI HCCle0BaHMs (YHKIIMM HA MOHOTOHHOCTh U 9KCTPEMYMBI,
MIPUMEHSTH Pe3yabTaThl HCCIIEIOBAHUS K IOCTPOEHUIO IpaUKOB.

Hcnonp30BaTh MPOU3BOIHYIO AJI HAXO0K/ICHHS HAUITYYIIErO PEMIEHUS B IPUKIAIHBIX, B TOM
YHUCJIE COLMATIBHO-I)KOHOMUYECKHUX, 3a/1a4ax.

OmnepupoBaTh MOHATUAMHU: NEpBOOOpa3Has M MHTErpajl; NOHUMAaTb TE€OMETPUYECKUH U
(bu3n4eckuii CMBICI UHTErpaa.

Haxonute nmepBooOpa3Hble 3JIEMEHTApHBIX (YHKIUI; BBIUUCIATH MHTErpai 1o (Gopmyie
Herorona—JleitOauma.

Pemare nmpuxiagHbele 3ajadyd, B TOM YUCIE COLMAIbHO-PKOHOMMUYECKOTO U (PU3HUECKOro
Xapakrepa, CpeICTBAMHA MaTeMaTH4YECKOTO aHAJIA3A.

I'eomerpust

OnepupoBaTh MOHATUAMU: LWIMHIPUYECKAs TOBEPXHOCTb, 00pa3yrolie HUIHHIPUIECKOM
MIOBEPXHOCTH; IMIIMH/P; KOHUYECKasi [IOBEPXHOCTb, 00pa3yrole KOHUYECKOH MOBEPXHOCTH, KOHYC;
cepuueckas HOBEPXHOCTb.

Pacnio3naBate Tena BpaieHus (LWIMHAP, KOHYC, cdepa u map).

OOBACHATH CHIOCOOBI MOJIyYEHHUS TEJl BPALLICHHS.

KnaccugunupoBaTb B3auMHOE pacioyioxkeHue chepsl U MI0CKOCTH.

OnepupoBaTb NOHATHAMHU: IIAPOBOM CErMEHT, OCHOBAHHUE CEIMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOW, OCHOBAHUE IIAPOBOT0 CJIOS, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruucnare 00bEMBI U MJIOLIA[M MOBEPXHOCTEH TEJ BpAILEHUS, F€OMETPUUECKUX Tel C
pUMEHEeHHEM (HOpMYIL.

OnepupoBaTh HOHATUSAMH: MHOTOTPaHHUK, BIMCAHHBIN B Cepy U OMHCAHHBIN OKOJIO Cephl;
cdepa, BMcaHHAsi B MHOTOI'PAaHHUK MJIU TEJIO BPALICHHUS.

BbIuncnaTe COOTHOMIEHHS MEX/Ty TUIOIIASIMH TOBEPXHOCTEH 1 00BEMAaMHU MOJOOHBIX TEII.

N300paxaTh wu3ydaemble (QUIypbl OT PYKH M C HPUMEHEHHEM TMPOCTBHIX YePTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) TUIOCKUE YEPTEXU U3 PHUCYHKOB MPOCTBIX 0OBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYCHHUS Tell BpaIlleHusI.
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W3Biekath, WHTEPIPETHPOBATh U TPe0OpPa30BLIBATH MH(OPMAILMIO O MPOCTPAHCTBEHHBIX
reOMETPHYECKUX (PHUTypax, MPEJACTABICHHYIO HA YePTEKAX U PUCYHKAX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BEITIONTHATE NEWCTBYS CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOXKCHHS BEKTOpa Ha
YUCJI0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHHM 00J1aaioT.

[IpuMeHATH MpaBWIIO NApAILIIENIECIUIIEAA.

OnepupoBaTh TOHATHUSMHU: JIEKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PABCHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YroJ MEXKIYy BEKTOPAMH, CKAISIPHOE
MIPOU3BE/ICHUE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

Haxonuth cyMMy BEKTOPOB W IMPOW3BEICHUE BEKTOpa HA YHCIO, YTOJ MEXIYy BEKTOPaMH,
CKaJSIPHOE TIPOU3BEICHHUE, PACKIIAIBIBATh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a/aBath MIOCKOCTh YPABHCHUEM B JIEKAPTOBOW CHCTEME KOOPIUHAT.

[MpumensaTs TeoMmeTpudeckue (aKThl IS PEIICHHS CTEPEOMETPHYCCKHX — 3ajad,
MIPEIITOJIATAIOIINX HECKOJIBKO IIIarOB PEIICHHUS, €CITU YCIOBHSI IIPUMEHEHWS 3a/IaHbI B SIBHOU (hopMme.

Pemate mpocreiinme reoMeTpuUecKie 3a1add Ha MPUMEHEHHUE BEKTOPHO-KOOPIAHHATHOTO
MeTo/Ia.

Pemate 3amaun Ha J0Ka3aTeJIbCTBO MAaTEMAaTHUECKMX OTHOIICHUH M HAXOXICHUE
TCOMETPUYCCKUX BEJIMYUH 10 oOpas3lamM WM aJIrOpuTMaM, MPUMEHSS H3BECTHBIC METOJBI IPHU
pEIICHUH CTaHIaPTHBIX MaTeMaTHYCCKHX 3a/ad.

[IpuMeHSATh TPOCTEHITUE TPOTPAMMHBIC CPEJICTBA W AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPECOMETPHUCCKUX 3a/1a4.

[IpuBOIUTE TNpPUMEpPHl MaTEeMATHYCCKUX 3aKOHOMEPHOCTEH B MPUPOAC H  IKHU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHSTh TMOJydeHHBIC 3HAHWSA HA TNPAKTUKE: aHAJIM3UPOBATh pEANbHBIC CHUTYallUd W
MIPUMEHSTHh H3YYCHHBIC TIOHATHUS B IPOIIECCE MOMCKA PEIICHUS MaTeMaTHYeCKH C(hOPMYTUPOBAHHON
po0JIeMbI, MOJICIIMPOBATh PEAIbHBIC CUTYAIlMH HA S3bIKE T'€OMETPUH, UCCIICAOBATh IMOCTPOCHHBIE
MOJICJIH C HCIOJIb30BAaHUEM T'€OMETPHYCCKHUX IOHATHH M TEOpeM, arrmaparta ajreOphl; periaTh
MPAKTUYECKHE 3aJIa4H, CBSI3aHHBIC C HAXOXKICHUEM IeOMETPUICCKIX BEIHUHNH.

4. TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A
KoauvecTBo yacos
o 2 JJIeKTPOHHbIE
Ne HanmeHoBaHue pa3jeioB = ® = (uudgposbIe)
n/n U TE€M IPOrpaMMbl § . § é o0pa3oBaTe/bHbIC
e | B g g &8 pecypcsi
S| 3¢ 5%
=2 = o O =
1 1\/:1;12;1;61:::;1;1?; ?;22;}1;1;( I;/IIOHaJ'ILHLIe 7 1 1 brbmmorexa LIOK
A - https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
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5 Oynakiun 1 rpaduku. CTEneHp ¢ HeIbIM 5 1 1 brubnurorexka [JOK
HOKa3aTeneM https://m.edsoo.ru/1568aba3
TENCHHU. MOHAIILHBI BHCHUS
ppatt P https://m.edsoo.ru/1568aba3
Y HEPaBEHCTBA
@OopMyIIBI TPUTOHOMETPHH. bubnorexka [JOK
4 13 2 3
TpuroHoMeTpuvecKre ypaBHEHHS https://m.edsoo.ru/1568aba3
5 [ToBTOpEenue, 06001ICHNE, 4 1 ) bromuoreka [JOK
CHCTEMATH3AIUs 3HAHHUIMA https://m.edsoo.ru/1568aba3
OO11ee KOJIMYECTBO YacoOB IO MPOTPaMMe 36 6 9
TFEOMETPUS
Koun4yecTBo yacos
v 2 DJIeKTPOHHBbIE
Ne HaunmeHnoBaHue pa3esioB % it = (nmudposbIie)
n/n U TeM IPOrpaMMbl 5 E S o0pa3oBaTe/ibHbIE
wa
g E‘é g §. pecypchl
)
2 | 2§58
1 | BBeneHue B CTEPEOMETPHIO 6 1 prbmmorexa LOK
BEJICHHE B CT METpH
A P P https://m.edsoo.ru/1c209e37
, EE;[ZI;IZ u m;(:cxocm B IIPOCTPAHCTBE. . . . BuGmiorexa [JOK
pait HBUH T HPAMBIX | https://m.edso0.ru/1c209e37
IJI0CKOCTEM
3 [TepieHAMKYASIPHOCTD NPSIMBIX U 6 5 bru6nmroreka [JOK
IUIOCKOCTEH https://m.edsoo.ru/1c209e37
4 | Yrasl MeXIy NPSAMBIMU U TJI0CKOCTSIMHU 5 1 1 prbmorexa LOK
Ay TP https://m.edsoo.ru/1c209e37
broaroreka [JOK
5 (M 5 1 1
HOTOTPAHHIIA https://m.edsoo.ru/1c209e37
bronmroreka [IOK
6 0bé 4 1 1
OOBEMBI MHOTOrPaHHITKOB https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: CEeUeHUs, PACCTOSIHUS U 4 1 5 bubnuoreka [{OK
YIJIBI https://m.edsoo.ru/1c209e37
OO11ee KOIMYECTBO YACOB MO IPOrpaMMe 36 5 9
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11 KJIACC

AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

KoaunuectBo yacos
o = DJIEKTPOHHBIE
Ne HaunmeHoBaHMe pa3aeioB % E = (uudpossbie)
n/n U TeM IPOrpaMMbl = = e \§ o0pa3oBaTe/bHbIE
1=y [3)
g = é g :- pecypcsl
S S
2 |2 3|08
Crenenb ¢ pallMOHAJIBHBIM
nokazarenem. [lokazarenbHas bubnuoTtexa [JOK
1 7 1 1
¢bynkiwms. [TokazaTenbHbIC ypaBHEHUS U https://m.edsoo.ru/f11c4afd
HEpaBEHCTBa
2 | Norapuimamecsss yousmonia 7| 1 | o [PrGmorer oK
P P https://m.edsoo.ru/f11c4afd
HEpaBEeHCTBa
3 | painn Tomonomermcce | s | 1 | 2 promerIOK
P P P https://m.edsoo.ru/fl1c4afd
HEpaBEeHCTBa
4 [IpousBoanas. [Ipumenenne 6 1 1 bubnuorexa [JOK
MIPOU3BOIHOM https://m.edsoo.ru/fl1c4afd
bu6moreka [IOK
5 | U 7 1 1
FITETPAILIL 1O TIPHMEHCHIE https://m.edsoo.ru/f11c4afd
6 | IToBTOpenwue, 0600IIEHHE 3 1 bubmmorexa [JOK fd
OO611ee KOJIMYECTBO YacoB 10 Mporpamme 35 6 8
IF'EOMETPUS
KoauvecTBo yacos
o 2 JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ieioB % ft = (ungposbie)
n/n U TeM NPOrpamMMmbl s - § S oOpa3oBaTeJibHbIE
o | &El 88 pecypcbl
5 | 5€| 23
2 |2 8l0 &
bronroreka [IOK
1T 12 2
c/14 BpATIeHiA https://m.edsoo.ru/1c209e37
bronuroreka [JOK
2 | O6bé 5 1 2
PEMBLTER https://m.edsoo.ru/1c209e37
3 BekTops!l 1 KOOpAUHATEI B 10 1 9 bubanoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpEHue, 06061IeHNE, 8 1 1 bronunoreka [JOK
CHCTEMATH3aLUs 3HAHUI https://m.edsoo.ru/1c209e37
OO11ee KOIMYECTBO YaCOB IO MPOrpaMMe 35 3 7
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5. HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

KoaunyecTBo yacoB

@ DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3ae/ioB % 2 E (uudpossbie)
n/n U TeM INPOrpaMMbl = = 3 o0pasoBaTebHbIe
e = g z & pecypchbl
3 53¢ &g
=T =1 - I =
[elictBuTenbHbIe yncia. PanimonanbHbie bubnuotexa [JOK
1 1
Y MppAIMOHATBHBIC YUCIIa https://m.edsoo.ru/2f36a36f
ToxnaecTBa u TOXJICCTBEHHBIC bu6mmoreka [IOK
2 1
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15
3 | YpaBHeHHe, KOpEHb YPAaBHEHHSI 1 bubnuorexa LIOK
’ https://m.edsoo.ru/11ac68be
4 | HepaBeHCTBO, pellIeHHe HEPABEHCTBA 1 bubmmorexa LIOK
’ https://m.edsoo.ru/50bdf26d
bu6moreka [IOK
> | Metoxmntepsaios 1 https://m.edsoo.ru/775f5d99
Pemenne eJIBIX u 00HO-
6 paHI/IOHaJ'II)HI)I)I;[ ypaBHeHH; ’ n| 1 bubnuorexa LIOK
https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
Kontponpaas pabdora Nel mo Teme
7 "MHoecTBa palMOHAIBHBIX u 1 1 bu6moreka [IOK
JIEUCTBUTEIBHBIX uncell. PanoHanbHbIe https://m.edso0.ru/1914a389
YpaBHEHUS U HEPABEHCTB"
I'padux byHKINH. O6uactpb
8 ONpEeICICHUsT U MHOXECTBO 3HAYEHUM 1 bu6mmoreka [JOK
GYHKITHH. Hymnu byHKIHH. https://m.edsoo.ru/763e75ee
[TpomexyTku 3HAKOTIOCTOSIHCTBA
9 | U€rnble u Heu€THBIE PYHKINUU 1 bubmmotexa [JOK
https://m.edsoo.ru/ff4564ad
Crenenp ¢ €NbIM  TOKa3aTeJeM.
10 | CranpaptHas ’ ¢dopma 3amucn | 1 bubnnorexa HOK
. https://m.edso0.ru/66446d3e
JEVCTBUTENHLHOTO YKCa
Hcnonb3oBanue mnonxonsmei (HopMbl
11 3aMUCU  JIEMCTBUTENBHBIX YHCEN IS 1 bubnuoreka [[OK
pelieHusl  MpPaKkTHYeCKUX  3a1ad U https://m.edsoo.ru/6eadc6fl
MIPEICTaBJICHHUSI TAHHBIX
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bubnuoreka [JOK

12| Korpoubiias pagota No 2 https://m.edsoo.ru/3f25a047
13 ApupmeTnuecknii KOpeHb HaTypalbHOM bubnuorexa [JOK

CTETICHU https://m.edsoo.ru/d82¢36d4
14 CaoiictBa  apu(METHUECKOTO  KOPHS bubnuorexa [JOK

HATypaJIbHOM CTEICHH https://m.edsoo.ru/d0f0b260
15 Pemrenne nppaiMOHAIBHBIX YpaBHEHUI bubnuorexa [JOK

Y HEPAaBEHCTB https://m.edso0.ru/69106ae7
16 Pemrenne nppaiiMOHAIBHBIX YpaBHEHUI bubnuorexa [JOK

Y HEPaBEHCTB https://m.edsoo.ru/9362fead
17 CaoiicTBa u rpapuK KOpHs n-oi bubnnorexa [JOK

CTETICHU https://m.edsoo.ru/ebOcc5e3

CpoiicTBa u rpapuKk KOpHs n-oi bubnuorexa [JOK

18

CTCIICHHU

https://m.edsoo.ru/5f29b9b5

19

KontponsHast pabora Ne 3 mo Teme
"ApupmeTrueckuii  KOpeHb  n—oi
crenieHu. VppannoHalibHbIe YpaBHEHUS
Y HepaBeHCTBA"

bu6mmoreka [IOK
https://m.edsoo.ru/f13af630

20

CuHYC, KOCHHYC M TaHT€HC YHCIOBOTO
apryMeHra

bu6moreka [IOK
https://m.edsoo.ru/5f605ed0

21

ApKCUHYC, apKKOCHHYC W apKTaHI'€HC
YHICIIOBOTO apryMeHTa

bu6moreka [IOK
https://m.edsoo.ru/b8f5d49a

22

TpuronomeTrpuyeckas OKpy>KHOCTb,
oTpejieNieHue TPUTOHOMETPHUUECKHUX
(YHKIIHI YHUCIOBOTrO apryMeHTa

bu6moreka [IOK
https://m.edso0.ru/6df195a0

OCHOBHBIE TPUTOHOMETPUUECKHE bubnuoreka [[OK
23
bopmysIbl https://m.edsoo.ru/6ed2b3ba
OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoreka [[OK
24
bopmysIbl https://m.edsoo.ru/fcdd2a2e
bubnuoreka [[OK
25 K 0 o4
OHTpOTBHas padoTaly https://m.edsoo.ru/e248c5fc
26 [IpeoOpazoBaHre TPUTOHOMETPUUECKUX bubnuorexa [IOK
BBIpaXKEHUI https://m.edsoo.ru/76ce9958
97 IIpeobpa3oBaHre TPUTOHOMETPHUUECKUX bubnuoreka [IOK
BBIpKEHHI https://m.edsoo.ru/8fa598b5
28 Pelrenre TpUroHOMETPUYECKUX bubnuoreka [IOK
ypaBHEHUIA https://m.edsoo.ru/65a0f2d0
29 Pelrenre TpUroHOMETPUYECKUX bubnuoreka [IOK
ypaBHEHUI https://m.edsoo.ru/0d8a770d
Pewrenne TPUTOHOMETPUYECKUX bubnuorexa [IOK
30 .
ypaBHEHUI https://m.edsoo.ru/cec28774
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31 Pewenne TPHTOHOMETPHYESCKHX | bubnuorexka [JOK
ypaBHEHUI https://m.edsoo.ru/e6eec650
KourponeHast pabora Ne 5 mo Teme

32 "CDopI;/[yJIH ’ TPUTOHOMETPHH. 1 1 bubmrotexa LIOK

https://m.edsoo.ru/ae44ac4c
Tpuronomerpudeckue ypaBHeHUs "

33. O0001enne, cucTeMaTH3anus 3HAHUI BuGmiorexa LIOK

35 |2 OPC anrebppt  m - Havan 3 https://m.edsoo.ru/33e6629e
MareMmarndeckoro aHanm3a 10 kimacca

bu6mmoreka [{OK
36 | UtoroBas koHTpobHas paboTa Ne 6 1 1 htts.//m.edsoo.ru/188bbf6e
OO11ee KOJIMYECTBO YacOB IO MPOTPaMMe 36 6
TFEOMETUPUSA
Koun4yecTrBo yacos
:T: _ DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3iesioB 3 g2 (uudpoBbIe)
n/n U TeM IPOrpaMMbl §_ = E t§ oOpa3oBaTe/ibHbIC
% E % E ; pecypesI
R ol B
OCHOBHBIE TIOHSITHS CTEPEOMETPHHU:
TOYKa, MpsiMasi, TUIOCKOCTH,
1 npocTpaHcTBo. [IpaBumna n3o0pakeHus 1 bubaunorexa [JOK
Ha PUCYHKaX: H300pakeHus TIOCKOCTEH, https://m.edsoo.ru/aecc77cd
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

5 [TonsTus: nepecekaronuecs MIOCKOCTH, 1 but6mmoreka [JOK
[epeceKaroIIuecs mpsaMas M IIOCKOCTh https://m.edsoo.ru/2d8a9c99
[onsiTne 06 aKCHOMAaTUYECKOM

3 | mOCTPOEHHUH CTEPEOMETPUH: aKCHOMBI 1 prbmorexa LIOK

https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUU | CIICJCTBHS U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM
4 | mOCTPOCHUH CTEPEOMETPHUHU: AKCHOMBI 1 brbnorexa LIOK
https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIICJCTBHS U3 HUX
[MapannenbHOCTh MPSIMBIX | IJIOCKOCTEH

g | BTIPOCTpaHCTBE: MApaNeNbHbIe MPAMBIE | bu6muoteka LIOK
B IIPOCTPAHCTBE; MapaIeTbHOCTD TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
[TapanienbHOCTh MPSMBIX U TIOCKOCTEN

6 |B HI;OCTpaHCTBeZ HI:paHHeJILHOCTL 1 pubmoreia LIOK

. https://m.edsoo.ru/eeld19b9
MPSIMOM U TUIOCKOCTH
bubmoreka [JOK
7 | Yrusl ¢ coHanpaBleHHBIMH CTOPOHAMH 1

https://m.edsoo.ru/9f4071h9
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bu6muoreka [JOK

8 | Yros mexmy mpsSMBIME B IPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
9 | CoiicTBa mapajuieNnbHBIX MIOCKOCTEH pubmorexa IOK
https://m.edsoo.ru/e504d656
[Ipocreiimme npoCTPaHCTBEHHBIE
10 ¢>1]E1)ryp1)1 Ha HJIOIz:KOCI;I/I: TeTpa’p, Kyo pronuoreia LIOK
T https://m.edsoo.ru/4a28dc02
napajuieJenumne;y
. bubmuorexa [JOK
11 | Hoctpoetiite ceseriii https://m.edsoo.ru/ec26fe5d
Kontponsnas padorta Ne 1 mo teme
12 "Hpmﬁme u rml:)cmcm B IIPOCTPAHCTBE. bubmotexa LIOK
N https://m.edso0.ru/9a0a9e56
[TapanienbHOCTh NPSAMBIX U IIIOCKOCTEN ']
IlepneHAMKYAIPHOCTD IPSMOI U
13 HJ'ICI))CKOCI"lFI/II}l,'Ielf)HeHJII/IKyJI?IHpHI)IC psIMbIC prbmiorexa [OK
https://m.edsoo.ru/b19f6a5d
B MPOCTPAHCTBE
14 [Ipsimble mapassienbHble U bu6nuoteka [IOK
MEePICHIUKYIISIPHBIC K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
15 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOI bu6nuoteka [IOK
1 IDTOCKOCTH https://m.edsoo.ru/f85bfc46
16 Teopema o psIMOI NTEPIIEHIUKYIIIPHON bu6nuoteka [IOK
TUIOCKOCTH https://m.edso0.ru/635c5087
17 VYTriabl B IPOCTPAHCTBE: YroJl MEXKIY bubaunorexa [JOK
MPSIMO U TIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
18 JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI bubaunorexa [JOK
JIBYTPaHHOTO yIja https://m.edsoo.ru/5fa0b3ce
19 JIByrpaHHbIN yroJi, TMHEUHBIA yTOJl bubaunoreka [JOK
JBYIPAHHOTO yriia https://m.edsoo.ru/c7c777ed
[TeprieHAMKYASIPHOCTD MIIOCKOCTEM:
20 HpI/II)SHaI(H HCI}),HCELHI/IKYJI}IPHOCTI/I JIBYX prbmiotexa LIOK
. https://m.edsoo.ru/ec3e2da3
IJI0CKOCTEM
21 | Teopema o TpEX MEPIEHINKYISPAX brbmiorexa LIOK
https://m.edsoo.ru/e4972cdc
22 | Teopema o TpEX MEPIICHINKYISPAX brbmiorexa LIOK
https://m.edsoo.ru/52188a7d
Kontponsnas padora Ne 2 o Temam
23 "[lepneH IUKYISPHOCTD NPSAMBIX U bubmnoreka [IOK
riockocTeil”" ¥ "YTIIBl MeXKIy IPSIMBIMU https://m.edsoo.ru/5b971ef3
U MJIOCKOCTAMU"
[Ipu3ma: n-yronbHas npu3Ma; TpaHu U
94 | OCHOBAHNS NIPHU3MBI; IIPIMAs U bubmuoteka [IOK

HAaKJIOHHAaA MMPU3MBbI; OOKOBasl M MOJIHAS

https://m.edsoo.ru/b4ad63ad

MOBCPXHOCTDH ITPU3MBI
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[Tapamienenunen, IpsMOYTOJIbHbIN

bu6muoreka [JOK

25 napaJuleseuIe]] U ero CBONCTBa 1 https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronpHasi mupamMuaa,
I'PaHU ¥ OCHOBaHUE NMUpaMubl; 00KOBas bubnnoreka LIOK
26 1
U TI0JIHAsI TOBEPXHOCTh TUPaMU/IbI; https://m.edsoo.ru/fblcd0a5
MIpaBWIbHAS U yCEUECHHAS MTUPaMUJIa
[Tnomans OOKOBOM MOBEPXHOCTH U
MTOJTHOM IMTOBEPXHOCTH MPSIMOU MTPH3MBI,
27 | miomanas OCHIZ)BaHI/Iﬁ TfopeMa 0p 1 pronHoreia LIOK
. ’ . https://m.edso0.ru/37d84157
OOKOBOM TIOBEPXHOCTH MPSMOU PU3MBI,
T PAMHTBI
28 Kontponsnas padora Ne 3 o teme 1 bubnuotexa [IOK
"MHoTrorpaHHuKH" https://m.edsoo.ru/a95f5c04
. bubmanorexa [JOK
29 | Obutw nupamue 1 https://m.edso0.ru/235171b3
N bubmunorexa [JOK
30 | Obuéw mpami s 1 https://m.edso0.ru/79c¢10312
N bubmunorexa [JOK
31| OOnew mpH3ME ! https://m.eds00.ru/482d3f51
32 KonTtponsnas padota Ne 4 o Teme 1 bu6nuoteka [IOK
"O0BEMBI MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, 06001meHNE
33 CI/ICTel\faTI/ISa,I_[I/IH 3}?;HI/H71. [TocTpoenue 1 brbmoreia LIOK
. https://m.edsoo.ru/098bedad
CEUEHU B MHOTOTPaHHUKE
[ToBTOpEeHME, 0000IIEHNE
cucTeMartu3alus 3HaHuii. Berancnenue
34 paCCTOSIHUNA: MEXAY IBYMS TOUKAMH, OT 1 bubaunoreka [JOK
TOYKH JI0 MPSAMOM, OT TOUKH 0 https://m.edsoo.ru/f7792ba9
IJIOCKOCTH, MEXKIY CKPEIUBAIOIIUMUCS
MPSIMBIMU
bubmuoreka [[OK
35 | UroroBas koHTposibHas paboTta Ne 5 1 htts://m.eds0o.ru/b9146bc0
36 | UroroBslii ypok 1
OO111ee KOJIMYECTBO YacOB IO MPOTrpaMMe 36
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11 KJIACC

AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

KoandecTBO 9acoB

= _ DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3aesioB = g 2 (uudposbIie)
n/n U TeM MPOrpaMmbl §- é E t§ o0pa3oBaTe/bHbIE
S| 2% §_ o pecypesI
2 |23 =8
1 | Crenensb ¢ paruoHAIBHBIM MTOKa3aTelIeM 1 bubmmorexa LOK
https://m.edso0.ru/a52939b3
. bubnuoreka [JOK
2 | Ceofictsa crenein 1 https://m.edsoo.ru/ff601408
3 [IpeoOpa3oBanue BbIpakeHUH, 1 bubnuoreka [JOK
COJICpKAIUX PAIMOHATBHBIE CTCTICHN https://m.edsoo.ru/3d87e248
4 [TokazaTenbHbIE ypaBHEHUS U 1 bubnuotexa [JOK
HEpaBeHCTBA https://m.edsoo.ru/be76320c
5 [TokazaTenbHbIE ypaBHEHUS U 1 bubnuotexa [JOK
HEpaBCHCTBA https://m.edso0.ru/3d408009
6 [TokazarenpHas QyHKIHSA, €€ CBOWCTBA 1 bubnuortexa [JOK
u rpadux https://m.edsoo0.ru/85bc8132
KonTtponbHas padorta Ne 1o Teme
"CreneHs ¢ palMOHAIBHBIM
7 noxasaTenehi). ;oxazaTeanaﬂ (byHKIHSI. 1 1 Bubnuorexa LIOK
https://m.edsoo.ru/58e8e2f2
[Toka3arenbHble ypaBHEHUS U
HepaBeHcTBA"
bu6mmoreka [IOK
8 | Jlorapugw uncna 1 https://m.edsoo.ru/3e3230d4
9 [IpeoOpazoBaHue BhIpaKEHUH, 1 bubnuorexa [JOK
COJIEpKAIIUX JTIOTapH(PMBI https://m.edsoo.ru/da48154c
10 Jlorapudmuueckue ypaBHEHUS U 1 bubnnoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/3034724e
11 Jlorapudmuueckue ypaBHEHUS U 1 bubnnoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/712ac2d9
12 Jlorapugmuueckue ypaBHEHHs U 1 bubnuoreka [IOK
HEepaBEeHCTBA https://m.edsoo.ru/9e3f4bc9
Jlorapudpmuueckast QyHKIM, €€ bubnuoreka [IOK
13 . 1
CBOMWCTBa M rpaduk https://m.edsoo.ru/d68bbe9d
bu6mmoreka [JOK
14 | Konrpoxnas pabota No 2 . 1 https://m.edso0.ru/9d102051
Tpuronomerpuueckue GyHKIUH, UX bubnuorexa [IOK
15 . 1
CBOMCTBA U IrpauKu https://m.edsoo.ru/beeff646
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https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646

[IpuMepsl TPUTOHOMETPUYECKUX

bubnnoreka [JOK

16 HEPaBCHCTB https://m.edsoo.ru/5272b9al

17 [IpuMepsl TPUTOHOMETPUYECKUX bubnuorexka [JOK
HEPaBEHCTB https://m.edso0.ru/0c837397

18 [IpuMeprl TPUTOHOMETPUYECKUX bubnuorexa [JOK
HEPaBCHCTB https://m.edso0.ru/0f903c75

19

KonTtponeHas padora Ne 3 o teme
"Jlorapudmuaeckas: QyHKITHSL.
Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA. TPUTOHOMETPUYECKHE
(GYHKIMY U UX TpapUKy.
Tpuronomerpuueckue HepaBeHCTBA"

bu6mmoreka [{OK
https://m.eds00.ru/10130727

bubmmoreka [{OK
20 | IT
POM3BOLIA YHKILHH https://m.edsoo.ru/0731ad3d
21 I'eomerpuueckuii u GU3NYECKUIN CMBICIT bubnuoreka [JOK
MIPOM3BOIHOM https://m.edsoo.ru/6c8d36ff
bu6mmoreka [IOK
22 | 11 7
POH3BOJHBIC HIEMEHTAPHEIX (yHKIUHH https://m.edsoo.ru/c7550e5f
[Ipoun3BoiHasE CyMMBI, IPOU3BEICHHUS, bubnuoreka [JOK

23

4acTHOTO (YHKITUN

https://m.edsoo.ru/d598f201

24

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIICTO 3HAUYCHUS (DYHKIIMH Ha
OTpe3Ke

bu6moreka [IOK
https://m.edsoo.ru/fac78f05

KonTtponsnas padota Ne 4 o reme

bubmmoreka [JOK

23 ;gg;f;:;j:;f’ Hpmwerieie https://m.edsoo.ru/f8ed5f99
26 [TepBooOpaznas. Tabmuma bubnuoreka [JOK
epBOOOPA3HBIX https://m.edsoo.ru/d777edf8
97 HuTterpai, reomeTpuyeckuii u bubnuorexa [[OK
(bu3nYeCKnii CMBICII HHTErpajia https://m.edso0.ru/391272¢c9
28 HuTterpai, reomeTpuyeckuii u bubnnoreka [JOK
(bu3nYeCKnii CMBICII HHTErpajia https://m.edsoo.ru/d359fb5f
29 HuTterpai, reomeTpuyeckuii u bubnunoreka [JOK
(bu3nYeCKnii CMBICII HHTErpajia https://m.edsoo.ru/07eb464b
30 Brruncnenue uaterpana no gopmyse bubnuoreka [IOK
Herorona—Jleitouuna https://m.edsoo.ru/b9b225c3
Brruncnenue uaterpana no gopmyse bubnuoreka [IOK

31

Herorona—JleitOHUIA

https://m.edso0.ru/b800deb4

32

KonTtponrHas padota Ne 5 o teme
"NHTerpan u ero NpuMEHEHHU.
Cucremsl ypaBHeHUi"

bubmmoreka [JOK
https://m.edsoo.ru/471c735b
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https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/471c735b

33 [ToBTOpenue, 060061ICHNE, 1 bu6moreka [JOK
cucTeMaTH3aIlKs 3HAHUM. https://m.edsoo.ru/5c45a60a
34 [ToBTOpEenue, 060061ICHNE, 1 bubmoreka [JOK
cucTeMaTu3anus 3HaHuii. HepaBeHcTBa https://m.edsoo.ru/19304aba
70 | UroroBas koHTpoJbHAst padoTa Ne 6 1
OO6111ee KOJIMYECTBO YacoB MO Mporpamme 35
IFEOMETPUS
Koun4yecTBo yacos
@ DJIeKTPOHHbIE
Ne = o 2 uu¢poBbIe
] Tema ypoka 2 25
n/n S = =8 o0pa3zoBaTeIbHbIE
) 2 g £ 8
= ; 5 § 3 pecypchl
S 2.
2 |z & =8

1 Cdepa u map: 1eHTp, paanyc, uameTp; 1 bubnuorexa [JOK
[TOIIA (b IOBEPXHOCTH CHEPHI https://m.edsoo.ru/0341bc2b
B

B e il I

’ https://m.edsoo.ru/bed12a43
ctepe; uiomaas chepsl

3 N300paxenue chepsl, 1mapa Ha 1 bubaunorexa [JOK
miockoctr. CeueHus mapa https://m.edsoo.ru/bc15f7{2
[{nnHapuYeckas TOBEPXHOCTH,

4 00pasyromue MUIHHIPUIECKOM 1 bubnuorexa [JOK
[MOBEPXHOCTH, OCh IMJIHHIPHYCCKOM https://m.edsoo.ru/6054b8c1l
[MOBEPXHOCTH
[{umHap: ocHOBaHUS M OOKOBast

5 [MOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnuorexa [JOK
IO OOKOBOM M MOJIHOM https://m.eds00.ru/188f6216
[MOBEPXHOCTH
300paskeHue NMIMHIPA HA TUIOCKOCTH.

PazpépTka mmmHApa. CedeHus MUInHIpa bu6mmoreka [JOK

6 . 1
(TUI0CKOCTBIO, MapajlIeIbHOM WK https://m.edsoo.ru/016e25eb
[EPIICHANKYIIIPHON OCH IIHITHH]IPA)

K 0
7 oo noepxioeti ocnu | 1 bumiorera LOK
p . ’ https://m.edsoo.ru/c94ba09b
BEPIIMHA KOHUYECKOW TOBEPXHOCTU
K :
s [ e ot |
p yvrom ’ ta https://m.edsoo.ru/897dd3b2
[OJIHOM MOBEPXHOCTH
s Pt e
’ https://m.edsoo0.ru/1468bab3
MMOBEPXHOCTh
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https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3

10

300pakeHue KoHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca
(TIOCKOCTBI0, MapaJIIEIbHON OCHOBaHMUIO,
U IUIOCKOCTBIO, MPOXOASAIIEH Yepe3
BEPILHHY)

bubnuoreka [IOK
https://m.edso0.ru/0Obdelbe8

11

KomOuHaius ten BpameHus u
MHOT'OTPaHHUKOB

bu6mmoreka [{OK
https://m.edso0.ru/3cefl0e5

12

MHOrorpaHHuK, OIIMCaHHBIN OKOJIO
cdepsl; cdepa, BIMcaHHAS B
MHOTOTPAaHHUK WX B TEJIO BpaLCHUS

bu6mmoreka [IOK
https://m.eds00.ru/0b136158

13 [TorsTre 06 00béMe. OCHOBHBIC CBOMCTBA] bu6moteka [IOK
00BEMOB TeT https://m.edsoo.ru/26a03fb7
bu6moteka [IOK
14 &
OOBEM LHHH AP, KOHYCa https://m.edso0.ru/5513d87b
bubmoreka [IOK

15

O6BEM 11apa U MIoIaIs CPepsl

https://m.edsoo.ru/d189bde2

16

[Tomo0OHbBIE TENAa B MPOCTPAHCTBE.
COOTHOIICHUS] MEXKTY TTOTIAISIMHU
[MOBEPXHOCTEH, 00bEMaMM MTOJOOHBIX TEI

bu6moreka [IOK
https://m.edso0.ru/810cfleb

17 KouTposnbHas paborta o temam "Tena bubnuoreka [JOK
BpameHus" u "O0beMbl T https://m.edsoo.ru/4a33a8ab

18 [BekTop Ha MIIOCKOCTH U B IPOCTPAHCTBE Bubnuorexa LIOK
https://m.edsoo.ru/5caefclb

19 |CnoxeHne 1 BBIYUTAaHUE BEKTOPOB Bubnuorexa LIOK
https://m.edsoo.ru/23f4f089

bu6mmoreka [IOK

20

YMHOXKEHUE BCKTOpPa HAa YHUCJIO

https://m.edsoo.ru/dee379eb

21

PasnoxxeHue BekTopa 1o Tpém
HEeKOMITJIaHapHBIM BekTopam. [IpaBuio
rapasuiesenuneaa

bu6moreka [IOK
https://m.edsoo.ru/a28fd74e

22

Pemenue 3aaa4, CBI3aHHBIX C
[MPUMEHEHHUEM TPaBUJI JIEHCTBUH C
BEKTOpaMH

bubnuoreka [JOK
https://m.edso0.ru/5a827900

23

KoopauHaTHO-BEKTOPHBII METO MPH
pEIIeHUH TeOMETPUUECKUX 3a/1a4

bubnuoreka [JOK
https://m.edsoo.ru/d3alfe30

24

HpHMOYTOJ'ILHaH CUCTCMa KOOPpANHAT B
IMIPOCTPAaHCTBC. KOOpI[I/IHaTBI BCKTOpa.
HpOCTCﬁHIHG 3ala4u B KOOpAUHATaxX

bu6mmoreka [JOK
https://m.eds00.ru/48db7058

Yron Mexay Bektopamu. CKaasipHOE bubnunoreka [JOK
25
[POU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 BeluncieHue yriioB MexX1y NpsMbIMU U bubnuoreka [IOK
[JIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
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https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
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https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
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https://m.edsoo.ru/8efbe78e

97 KonTponpsHas padota o Teme "Bekropsl 1 1 bubnuorexa [IOK
1 KOOPIMHATHI B IPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpEHUE, 0000IICHNE U
28 cructemaTu3aiys 3Hanuii. OCHOBHBIC 1 bu6mmoreka [{OK
¢burypsl, GakTsl, TEOpEMbI Kypca https://m.edsoo.ru/1780ba5d
[IAHUMETPUHT
[ToBTOpEHUE, 0000IICHNE U
29 cucteMartu3anus 3HaHui. OCHOBHbBIE 1 bubnuorexa [JOK
¢burypsl, GakTsl, TEOpEMbI Kypca https://m.edsoo.ru/078cd184
TTAHUMETPUHT
[ToBTOpEeHue, 0600IIeHNE U
30 |cucremarusanys 3HAHUN. 3a0a4n 1 bubmorexa HOK
https://m.edsoo.ru/7491efe0
[TAHUMETPUH ¥ METOJIBI X PEIICHUS
IloBTOpEenue, 0000IIeHHE U
31 CI/ICTCl\faTI/I?,aIII/IfI 3}2}11/1171. 3amaun 1 bubmorexa OK
https://m.edsoo.ru/4dffda97
[IAHUMETPUH M METOJIBI X PEIICHUS
[ToBTOpEeHuUE, 0000IIeHNE 1
39 cuctemaTusanus 3Hanuii. OCHOBHbIE 1 bubnuotexa [JOK
burypsl, GakTsl, TEOpEeMbI Kypca https://m.edsoo.ru/74b2ad91
CTepEOMETPUH
bu6moreka [IOK
33 |MroroBas KOHTpOJbHas paboTa 1 1 https://m.edsoo.ru/ec24dfc?
34 35HOBTOpeHI/Ie, 000011IeHNE U 5 bu6moreka [IOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/f465d10e
OO611ee KOJIMYECTBO YacoB 10 MporpaMmme 35 3

6. IPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA ITPOI'PAMMBbI

«0/1.02.03 MATEMATUKA»
10 KJIACC
Kon
NpoBePsSIEMOro IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOEHUS IPOrPAMMBI.
pe3yJabTaTa

1 Yucjia 1 BLIYUCIEHUS

11 OnepupoBaTh TMOHATUSMH: paAlMOHAIBHOE H  JCHCTBUTEIBHOE  YHCIIO,
' OOBIKHOBEHHASI U JIECSITUUHAS APOOb, TPOIIECHTHI

12 Boimonuate  apudMeTHUeckwe — omepanud ¢ palUOHANBHBIMH U
' IENCTBUTEIbHBIMH YHCIAMHU

13 BoimonHaTe npuOnuKEHHbIE BBHIYHCICHUS, I/ICHOJ‘ILfySI MpaBUJIa OKPYTIEHUS,

JeNaTh TPUKUIKY U OLIEHKY pe3y/ibTaTa BEIYMCICHUI

14 OnepupoBaTh NOHITUSMHU: CTETICHB C IIEJIBIM TIOKa3aTeNleM, cTaHaapTHas Gpopma

' 3aMMcH JeHCTBUTEIHLHOTO YUCIa, KOPEHb HATYpalbHOUM CTENEHH; UCIIOJIb30BaTh
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https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
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noaxoasnlyro ¢GopMy 3amuCh  JCHCTBUTENBHBIX YHUCEN JUISl PEIIeHUs
MPAKTUYECKUX 3a7a4 U MPEACTABICHUS JaHHBIX

OnepupoBaTh MOHATHAMU: CHUHYC, KOCUHYC U TaHTE€HC MPOU3BOJIBHOTO YIJIA;

1.5 HCIOJIb30BATh 3aIuCh IIPOU3BOJIBHOTO yria yepes oOpaTHbBIC
TPUTOHOMETPHUYECKUE () YHKITHH
2 YpaBHeHUsI 1 HEPABEHCTBA
OnepupoBaTh MOHATHSAMH: TOXJIECTBO, ypaBHEHHWE, HEPABEHCTBO, IIEIIOE,
2.1 paroHaIbHOE, UppaIMoHaIbHOC ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHYECKOE YPABHCHHE
99 BeImoyiHATE TIpe0Opa3oBaHUsl TPUTOHOMETPUYECKUX BBIPAKCHUNW W peIiath
' TPUTOHOMETPHUYCCKUEC YPaBHEHUS
BeIToyTHATE  TIpe0Opa3oBaHus TICNBIX, PANMOHAIBHBIX W HPPAIMOHATBHBIX
2.3 BBIDOKEHWH W  pelarh OCHOBHBIC THIBI IEJIBIX, PAIMOHATBHBIX H
WppalMOHAILHBIX YPABHEHUH 1 HEPABCHCTB
94 [TpuMeHSTh YpaBHEHHS M HEPABEHCTBA JIJIS PEIICHHUS] MATEMaTHICCKHIX 3a71a9 U
' 3a/1a4 U3 pa3IMYHbIX 00JaCTe HaAyKH U pealbHOM KU3HU
MojenupoBaTh peajgbHbIC CHUTyalldd Ha S3bIKE aireOpbl, COCTaBJIATH
2.5 BBIpQKCHUS, ypPaBHEHWS, HEPABEHCTBA IO YCIOBHIO 3aJadd, HCCIEIOBATh
MMOCTPOEHHBIE MOJICIH C MCIIOJIb30BaHUEM amiapara anreOpbl
3 DyHKIUN U TPaPUKH
OnepupoBaTh MOHATHSAMU: (QYHKIHS, CrOCOObI 3amaHust (QyHKIHMH, 00JIacTh
3.1 OTIpeNIeTICHUsI 1 MHOYKECTBO 3HaueHUM (QyHKIMH, TpaduK (yHKIMH, B3aUMHO
oOpaTtHbie GyHKITUU
3.9 OnepupoBaTh MOHATUSIMH: YETHOCTh U HEUETHOCTh (PYHKINU, HYIH (HYHKIUH,
' POMEXKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonws3oBarh rpaduku GyHKITUHN )19 pEIICHUsT YpaBHEHUH
3.4 Ctpouth M 4MTaTh TpaPUKK JTUHEHHOW (YHKIMHU, KBAJAPATUIHOW (YHKIIWH,
CTeNeHHON (YHKIIMHU C LENbIM TIoKa3aTelieM
Wcnonb3oBare rpaduku ¢GyHKUMHA JUIS  HUCCIENOBaHUS MPOLECCOB U
3.5 3aBUCHUMOCTEH MPH PELICHUU 3a/1a4 U3 APYruX YUeOHBIX MPEAMETOB U PeallbHOM
YKU3HHU, BBRIPAXATh (POpMylIaMy 3aBUCUMOCTH MEXKAY BEIMUYUHAMU
4 Havyana MmaTeMaTH4ecKoOro anajimn3a
41 OnepupoBaTh MOHATUSAMHU:  [OCIEJOBATEIbHOCTh, apu(MeTHyecKas U
' reoMeTpHryuecKas Mporpeccuu
4. OnepupoBaTh TNOHATUAMU: OECKOHEYHO YyObIBaromass TeoMeTpuuecKas
' nporpeccusi, cyMmmMa 6€CKOHEUHO yObIBaOIIEei reOMeTpUUYeCKO MPOrpeccuu
4.3 3amaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIOCOOaMU
44 Hcnonb3oBaTh CBOMCTBA MOCIEIOBATENBHOCTEH W MPOTPECCUil ISl pelIeHHs
' peabHBIX 3a/1a4 MPUKIAJHOTO XapaKTepa
MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEPAIIUU HAJl MHOXKECTBAMHU
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Hcmons30BaTh TeOpeTI/IKO-MHO)KGCTBeHHLIf/'I arrmapar Iy ONnmucaHusa pCaJibHbIX

52 MIPOLIECCOB | SIBJICHUH, MPU PEIICHUH 3/1a4 U3 IPYTUX YUCOHBIX MPEIMETOB
5.3 OniepupoBaTh MOHATUSIMU: OIIPEICIICHUE, TEOPEMA, CIIEICTBUE, 10KA3aTEIbLCTBO
6 Teopusi BeposiTHOCTEN U CTATHCTHKA
6.1 YuTaTh U CTPOUTH TAOJIHUIBI U IUATPAMMBI
6.2 OmnepupoBaTh NOHATUSAME: CpeHEe apu(METHIECKOe, MeraHa, HauoboJIbIIee,
HAaMMEHbIIIEE 3HAUCHHE, Pa3MaX MACCHUBA YHCIIOBBIX IAHHBIX
OnepupoBaTb NOHATHSAMM: CIy4alHbBI SKCIIEPUMEHT (OMBIT) M CIy4ailHOE
coObITHE, AIIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIM UCXO) CIIY4aiiHOTO OTIBITA;
6.3 HaxOJIUTb BEPOSITHOCTH B OINBITaX C PaBHOBO3MOXKHBIMU CIy4alHBIMU
COOBITUSMH, HAXOJUTh M CPAaBHUBATh BEPOSTHOCTH COOBITUM B HM3yYEHHBIX
CIIy4alHbIX SKCIEPUMEHTAX
Haxonuth u hopmynupoBath COOBITUS: TTEpecedeHUEe U 0ObEIMHEHUE JTaHHBIX
6.4 COOBITHH, COOBITHE, TPOTHUBOIOJIOKHOE JTAaHHOMY COOBITHIO; TOJIB30BAThCS
' nuarpamMmamu Jisiepa U (popMylioi Cl0KeHHsI BEPOSITHOCTEH MpHU pelIeHUH
3a/1a4
OnepupoBaTh TOHSATHUSMHU: YCIOBHAsT BEPOSTHOCTh, HE3aBHCHMBIC COOBITHS;
6.5 HaXOJUTh BEPOSATHOCTU C MOMOIIbIO IIPaBHIa YMHOXKEHHS, C IOMOIIBIO JIEpeBa
CIIy4aiiHOTO OTbITa
6.6 [IpuMeHsITh KOMOMHATOPHOE TIPABMIIO YMHOKEHUS MIPU PEIICHUH 3a/1a4
OnepupoBaTb NOHATHUSIMU: HCIbITAHHE, HE3aBUCUMBIC HCIBITAHUS, CEpUs
6.7 WCIBITAHUN, yCIIeX U HeyAaya; HaxOOUTh BEPOSTHOCTH COOBITHMH B CEpHUH
' HE3aBUCHMBIX HCIBITAaHUI JI0 TEpBOro Yycrexa, HaXOAWUTh BEPOSITHOCTH
coOBITHH B cepuu UCTbITaHni beprymn
6.8 OnepupoBaTb  MOHATUSAMHU:  ClydailHas  BeJNIMYMHA,  pacHpelesieHue
' BEPOSITHOCTEMH, AMarpaMma pacrnpeaencHus
7 I'eomeTpusi
7.1 OnepupoBaTh NOHATUSAMU: TOYKA, IPsAMasi, TNIOCKOCTh
79 [IpuMeHSITh aKCMOMBI CTEPEOMETPUH U CJEACTBUA W3 HUX MPU PEUICHUH
' TF€OMETPHUECKUX 33124
73 OnepupoBaTh NOHATHAME: MAPAIICIBHOCTD U MEPIEHIUKYISIPHOCTD MPSIMBIX U
' IJIOCKOCTEN
74 KnaccuduimpoBars B3aMMHOE pAclONOKEHHE MPSMBIX U IUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATHUSAMU: ABYTPAHHBINA YTOJ, TPaHU ABYTPAHHOTO yria, pedpo
7.5 JIBYTPAHHOTO yTJa, JHHEWHBIM Yroil JBYIpPaHHOTO yria, TpajycHas Mepa
JBYTPAHHOTO yTIia
76 OnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BBIMYKIBI W  HEBBITYKJIBIH
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAaHHUKA, TPABUIHHBI MHOTOTPAaHHUK
77 PacriozHaBaTh OCHOBHBIE BHJbI MHOTOTPAaHHUKOB (MHpamMuaa, MpuU3Ma,

MPSIMOYTOJIbHBIN Mapasuienenumnes, Kyo)
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7.8

Knaccupunuposats MHOTOI'DaHHMKH, BbIOHpast OCHOBaHUA JUTSL
Kiaccu(uKanuy (BBITYKJIBIE M HEBBIMYKIble MHOTOTPAaHHUKH, IMPaBHIbHBIC
MHOTOTPAaHHUKH, IIPSIMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIeIECIUIIE/Ib])

7.9

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

7.10

OOBSCHATE IMPHUHOUIIBI TTOCTPOCHUA CeUeHUI MHOTI'OIpaHHUKOB, HCIIOJIb3yAd
METO/J CICI0B

7.11

Crpouthb cedeHHs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMOIHSTH (BBIHOCHBIE)
IUIOCKHE YEPTEKU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX (PUTYp: BUJI CBEPXY, COOKY,
CHU3Y

7.12

Pemate 3aa4i Ha HaXOXACHHUEC I'COMCTPHUICCKUX BCIWYUH I10 o6pa3uaM U1
alropurMaM, NpHUMCEHAA HU3BCCTHBIC AHAIIMTHYCCKHUE MCETOAbI IIpU PCIICHUU
CTaHAAPTHBIX MAaTEMATUYCCKHUX 3ada4 Ha BBIYHCIICHHC paCCTOSIHI/Iﬁ MCKIAY
ABYMA TOYKaMH, OT TOYKH OO Hp?[MOfI, OT TOYKH OO0 IINIOCKOCTHU, MCKIY
CKPCHIMBAOIIUMHUCA ITPAMBIMUA

7.13

Pematp 3aaun Ha HaXOXKJAE€HUE TE€OMETPUUYECKUX BEJIIMYMH MO 00pa3laM WM
aNropuT™MaM, IPUMEHSS W3BECTHBIE AHAJUTUYECKUE METOJbl IPH PEIICHUH
CTaHIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIECHUE YIJIOB MEXIY
CKPEUIMBAOIINMUCS TMPSMBIMH, MEXKIY MpPSAMOM M IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB

7.14

Boruncnsate 00bEMBI U MIIOMIAAN MOBEPXHOCTEW MHOTOTPAaHHUKOB (IIpHU3Ma,
nupamMuaa) ¢ MHOpUMeHeHHeM (OpPMyJ, BBIUUCIATH COOTHOIIEHUS MEXIY
IJIOLIAASIMU ITOBEPXHOCTEH, 00BEMaMH NMOJOOHBIX MHOTOI'PaHHUKOB

7.15

OnepupoBaTh TMOHATUSMHU: CHMMETPHUSI B NPOCTPAHCTBE, LEHTP, OCbhb H
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mnpeoOpa3oBeIBaTh U HUHTEPIPETHPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTexKax
U PUCYHKaX

7.17

[IpumensaTh reomeTpuyeckue (PpaxThl Ui peuieHusl CTEPEOMETPHUUECKUX 3a]1ad,
IpEIoJIaraloliuX HECKOJIbKO IIaroB PElICHUs, €CIH YCIOBUS MPUMEHEHUS
3aJlaHbl B ABHOU (hopMme

7.18

[IpumensTh  mpocTeiiliiie  mporpaMMHBIE  CpeACTBA UM DIIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4

7.19

HpI/IBOI[I/ITL IIpUMEPLI MATEMATHYCCKHUX 3aKOHOMepHOCTCI7I B IIpUPOAC U )KU3HH,
paciio3HaBaThb MPOABJICHUEC 3dKOHOB '€COMETPHUU B HCKYCCTBE

7.20

[IpuMeHsATh MOJydyeHHblE 3HAHUS Ha TpPaKTHKe: aHAJIU3UPOBaTh pealibHbIe
CUTyallud U NPUMEHATh W3YYEHHBIE NOHSITHUS B IPOLIECCE MOUCKA PEIICHUs
MaTeMaTH4ecKu c(HOpMYyIMPOBAaHHON MpoOIeMbl, MOAEIMPOBATH peallbHbIE
CUTyallud Ha $3bIKE T'€OMETPHMH, HCCIENOBaThb IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX TMOHATHH M TeopeM, ammapara anreopsl,
pemars NpakTUYECKUE 3aJau, CBSI3aHHBIE C HAXOXKJIECHUEM IE€OMETPHUYECKUX
BEJIMYUH
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11 KJIACC

Kon
NpoBepsIeMOro IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThI 0CBOEHHUS MPOrPaAMMbI
pe3yJabTara
1 Yucsaa 1 BIYUCTEHUS
OnepupoBaTh TMOHSTHSAMHU: HATypalbHOE, IIE€JI0€ YKCIO; MCIOJb30BaTh
1.1 MPU3HAKU JIEIMMOCTH LEJBIX YHCEN, PAa3JIOKEHUE 4YuCiIa Ha MPOCThIC
MHOYKHUTEJHN JUIS PELICHUS 3a/1a4
1.2 OrniepupoBaTh MOHITHEM: CTEIIEHB C PAlIMOHATBHBIM TMOKa3aTeIeM
13 OnepupoBaTh TMOHATHUAMH: JOrapudM YuCIa, JACCITHUYHBIE W HATypaJbHBIC
' JorapuQpMBeI
2 YpaBHeHus1 U HEPaBEHCTBA
[IpumensTH CBOMCTBA CTENEHU 11 TpeoOpa30BaHusl BEIPKEHU, OIIEpUPOBATH
2.1 TIOHATUSIMH: TIOKAa3aTeJIbHOE YpaBHEHHUE M HEPABEHCTBO; peIlaTh OCHOBHBIE
THUIIBI TIOKA3aTEJbHBIX YPABHEHUN U HEPABEHCTB
BreimonHsaTe  mpeoOpa3oBaHUsT  BRIpAXKEHUN, COJEpXKAIMX JIOTapu(MBbI;
2.2 OTIEPUPOBATh TOHATUSMH: JIOTApU(PMHUUECKOE ypaBHEHHE M HEPABEHCTBO;
periaTh OCHOBHBIE THIIBI JIOTApU(PMHUYIECKUX YpaBHEHUN U HEPABEHCTB
2.3 Haxomutp perieHus mpoCcTeUIMX TPUTOHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMH: CUCTEMa JIMHEHHBIX YPAaBHEHUU U €€ PEIICHHUE;
24 WCIIOJb30BATh CUCTEMY JIMHEWHBIX YPAaBHEHHMU JJI1 PELICHUS MPAKTUYECKUX
3a1a4
95 HaxomuTk pemieHus npoCTeMIINX CUCTEM M COBOKYIMHOCTEHW pallOHaJIbHBIX
' YPaBHEHUHN U HEPABEHCTB
MonenupoBaTh pealbHbIE CHUTyalld Ha S3bIKE airedpbl, COCTaBIATH
2.6 BBIDQ)XCHUS, YPABHEHHUs, HEPAaBEHCTBA M CHUCTEMBbl IO YCIIOBHIO 33J1a4H,
UCCIIEZIOBATh MOCTPOCHHBIE MOJICJIN C UCTIOJIb30BAaHUEM arrapaTa ajareopbl
3 DYyHKIUN U TPaPUKH
OnepupoBaTh  MOHATUSAMHU:  MepUOAMYECKas  (YHKIUSA,  MPOMEKYTKU
31 MOHOTOHHOCTH (YHKLMHU, TOYKH OSKCTpeMyMa (YHKIHUH, HauOoJbIIee U
' HaMMEHbIllee 3HaueHHs (YHKIMM HAa MPOMEXKYTKE; HCHONBb30BaTh HX JUIS
uccneaoBanus (pyHKIUH, 3aJaHHON rpaduKoM
OnepupoBaTh MOHATUAMHU: TpaQUKU MOKAa3aTENbHOM, JorapuMUUecKol u
3.2 TPUTOHOMETPUUYECKUX (QYHKINI; U300pakaTh UX HA KOOPAMHATHOU TIIOCKOCTH
Y UCMOJIb30BaTh JJIsl PELICHHS YPABHEHHU U HEPABEHCTB
33 N300paxkaTh Ha KOOPAMHATHOM MIOCKOCTU TpadUKu JIMHEHHBIX YpaBHEHUH U
' UCIIOJIb30BAaTh UX JJISl PEIICHUS CUCTEMbI TMHEHHBIX YPaBHEHUI
34 Ucnonb3oBare rTpaduku GYHKIUA Ui UCCIEIOBAHUS IPOILIECCOB U
' 3aBUCHUMOCTEH U3 APYrUX YUCOHBIX TUCIUTUIMH
4 Havana maTteMaTH4ecKoro aHajam3a
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OmnepupoBaTh MOHATUSAMHU: HENPEpbIBHAS (DYHKIWS, TPOU3BOAHAS (DYHKIIMHU;

4.1 UCIOJb30BaTh T€OMETPHUUECKUN M (PU3MUYECKHI CMBICT MPOU3BOIAHOM ISt
peleHus 3a1a4
49 HaxonuTh mpou3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHH, BBIYUCIATH MTPOU3BOTHBIC
' CYMMBI, TIPOU3BEICHMSI, YACTHOTO ()yHKIIHIA
Hcnonp30BaTh MpOU3BOJHYIO U UCCIIEAOBAaHUS (DYHKIIMM HA MOHOTOHHOCTh
4.3 U OKCTPEMYMBI, NPUMEHSATH pPE3yJIbTaThl HCCIENOBAaHHS K TOCTPOCHHUIO
rpaduKoB
44 Hcnonp3oBaTh MPOM3BOAHYIO [UIS HAXOXKICHUS HAWIYUYIIETO pPEUICHHS B
' MPUKIIAJHBIX, B TOM YHCIIE COIMATbHO-?KOHOMUYECKHX, 3a1auax
45 OnepupoBaTh TNOHATHUSAMH: TEpBOOOpa3Has ©  WHTETpaj; IOHUMATh
' reOMEeTPUYECKUN U (U3NYECKUI CMBICT UHTErpaja
46 Haxoauth niepBooOpa3Hbie 3JIeMEHTAPHBIX (DYHKITUH, BEIYUCIIATH HHTETPAT IO
' dopmyne Herorona — Jleiibauna
47 Pemrate mpukimagHble 3amavd, B TOM YHCJIE CONMAIBHO-DKOHOMHUYECKOTO W
' (U3NIECKOTO XapakTepa, CPEACTBAMHI MaTEMAaTHYECKOTO aHaIn3a
5 Teopusi BepoATHOCTEH U CTATHCTHKA
51 CpaBHMBAThH BEPOATHOCTH 3HAYECHH CITy4aliHOM BEJTMYMHBI I10 PACIPEACIICHHAIO
' WK ¢ TIOMOIIBIO UarpamMMm
OnepupoBaTh NOHITHEM MAaTEMaTUYECKOTO OKUIAHMSI, TMPUBOIUTH MPUMEPHI
5.2 TOT0, KaKk MPUMEHSETCS] MaTeMaTHYecKoe OXHJaHWE CIy4alHOW BEJIMYMHBI,
HaXOJUTh MaTeMaTUYECKOE 0’KHUaHHE 10 JaHHOMY pacIpeieIeHHIO
5.3 HNmets npencraBieHre 0 3aKOHE OOJIBIITUX YHCeTT
5.4 Nmets npencTaBieHre 0 HOPMaJIbHOM pacrpeiesieHuu
6 I'eomeTpusi
OnepupoBaTh NOHATUSMHU: LUIUHAPUYECKas MOBEPXHOCTh, OOpa3ymolne
6.1 WIMHIPUYECKON TOBEPXHOCTH, IWIMHJP, KOHHYECKas IOBEPXHOCTD,
o0pa3yrolire KOHHYEeCKO MOBEPXHOCTH, KOHYC, chepruueckasi IOBEpPXHOCTh
6.2 Pacnio3naBatk Tena BpaiieHus (HUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATD CIIOCOOBI MOTYYSHHS T BpallleHus
6.4 KinaccuduiupoBaTs B3aMMHOE pacroiokeHue chepbl U II0CKOCTH
OnepupoBaTh MOHATHAMH: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BHICOTA
6.5 CErMEeHTa, IapOBOil CJI0, OCHOBAHME IIIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS,
IapOBOU CEKTOP
6.6 Boruncnate  00bEMBI W MJIOMQAM  TOBEPXHOCTEH  Tel  BpalleHHS,
' T€OMETPHUECKUX TeJl C MpUMEHEeHHeM (popmy
6.7 OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BIUCAHHBIN B cpepy U OMUCAHHBIN
' oxoJo cdepsl, chepa, BiucaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIICHUS
6.8 BBIYHCIATE COOTHOIICHHSI MEXAY IUIOMAIsIMU MOBEpPXHOCTEH M 00BEMaMu

HOIO0OHBIX Tel
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6.9

N3o0paxxate u3yyaemble (UTYpbl OT PyKH M C TNPUMEHEHHEM IPOCTBIX
YEPTEKHBIX UHCTPYMEHTOB

6.10

BbINONHATE (BBIHOCHBIE) IIOCKHUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: Buz cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHUS TEJl BPALICHHS

6.11

W3BnekaTh, WHTEPHPETHPOBATH U MPEoOpPa3oBBIBaTH HMHMOPMAIHIO O
IPOCTPAHCTBEHHBIX FTEOMETPUUECKUX PUTypax, IPEICTaBICHHYIO Ha UEPTEXKAX
Y PUCYHKAaX

6.12

[TpumensTh reoMmeTprudeckre (HakThl ISl PELICHUS CTEPEOMETPUIECKUX 3a/ad,
IPEIOoJIaraloliuX HECKOJIbKO IIaroB PELIEHUs, €CIU YCIOBUS MPUMEHEHUS
3aJlaHbl B ABHOU (hopMme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATE JIEHCTBHUS  CIIOXKEHHS BEKTOPOB, BBIUUTAHHUS BEKTOPOB U
YMHO>KEHUS BEKTOPa Ha YUCII0, O0OBSCHAThH, KAKUMH CBOMCTBaMU OHH 00JIaJat0T

6.15

[IpumeHsaTh NpaBUIO Napajuleaenuneia Ipyu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHUAMU: JEKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJyJdb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOPA, YroJl MEXIY
BEKTOPAMH, CKAJSIPHOE NPOM3BEIACHUE BEKTOPOB, KOJUIMHEApHbIE U
KOMIUTAHAPHBIE BEKTOPBI

6.17

Haxomuth cymMmMy BEKTOPOB M MPOM3BECHHE BEKTOPA HA YMCIO, YTOJI MEXKIY
BEKTOpaMH, CKaJsipHOE MIPOU3BEJICHUE, pPACKIaJIbIBaTh BEKTOP IO ABYM
HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3amaBaTh IIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT

6.19

Pematps mpocreiiiine reoMeTpuyeckue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METOJ1a

6.20

Pemiate 3amaunm Ha J0Ka3aTeAbLCTBO MATEMAaTHMYECKHMX OTHOIIEHMH U
HaxXOXKJIEHUE T'EOMETPHYECKHX BEIMYMH 10 00pa3laM WKW aJropuTMam,
MPUMEHSST U3BECTHBIC METOJIbI TP PEIICHUHM CTAHIAPTHBIX MAaTeMaTHYCCKUX
3a1a4

6.21

[IpumensaTh  mpocTeiiine MOporpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4

6.22

HpI/IBOI[I/ITL IIpUMEPBI MATCMATHYCCKHUX 3aKOHOMepHOCTCﬁ B IIpUPOAC U ) KU3HU,
paciio3HaBaThb MPOABJICHUEC 3aKOHOB I'€COMCTPHU B HCKYCCTBC

6.23

HpI/IMCHHTL MOJIYYCHHBIC 3HAHUA HaA IIPAKTUKE: AHAIMU3UPOBATH PCAJIbHBIC
CUTyallul W NPHUMCHATH HU3YUCHHBIC IOHATHA B IIPOLCCCE IMOHMCKa PCIICHUA
MAaTEMAaTHYCCKH C(i)OpMYJ'II/IpOBaHHOI‘/’I HpO6J'IeMbI, MOJCIIMPOBATh PCAJIbHBIC
CUTyallul Ha A3bIKEC TI'COMCTPUU, HUCCICAOBATL IMOCTPOCHHBIC MOJICIN C
HCIIOJIb30BAHUCM TCOMETPHUYCCKUX MOHATUN U TCOpPEM, alIapara anre6pbl,
peliaTh MPAKTUYCCKUC 3aavU, CBA3AHHBIC C HAXOXKACHHUEM T'COMETPUYCCKUX
BCINYHNH
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7. MPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KUIACC
Kon IIpoBepsiemMblii 3JIeMEHT COJlePKAHUSA
1 Yuciaa ¥ BbIYMCICHUS
Parmonanbubie yncna. OOBIKHOBEHHBIE W JIECATHYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIC
11 | MepHOmIIeCKHe Ipobu. Apudmernyeckue omnepanuud € PpalUOHAIBHBIMM YHCIAMH,
' npeoOpa3oBaHus YMCIOBBIX BbIpakeHUH. [IpumMenenne apoOeii 1 MpOoIeHTOB ISl PEIICHHUS
MIPUKIIAJHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACIECH 3HAHUN U PEAIbHON KU3HU
JleiicTBuTenbHble yucia. PanuoHanbHble W UppalloHaibHble 4Hcia. ApudMeTrudeckue
1.2 |omepammu C JEHCTBUTENBHBIMH 4YHCIaMU. [IpuOMmkEHHBIE BBIYMCICHHS, TpaBUIIa
OKpPYTJICHUS], IPUKUJIKA U OLIEHKA pe3ybTaTa BHIYUCICHUN
Crenenp ¢ nensiM mnokazarenem. CranmapTHas (opma 3amucu JAEUCTBUTEIHHOTO YHCIIA.
1.3 | Ucnonp3oBaHne MNOAXOAANICH (GOPMBI 3alUCH JIEHCTBUTENBHBIX YHCEN JUIS PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEJICTaBICHUS TaHHBIX
14 Apudmernueckuil KopeHb HaTypaabHOU cTenenu. JleiicTBus ¢ apupMeTH4ecKUMHI KOPHIMHU
" | HATypaJbHOM CTENEeHH
15 CuHyc, KOCUHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHTEHC
' YHCIIOBOIO apryMEHTa
2 YpaBHeHUsI H HEPaBEHCTBA
2.1 | ToxpaecTBa M TOXKJIECTBEHHBIE IPEOOPA30BaAHUS
29 [IpeoOpazoBaHue TPUTOHOMETPUYECKUX BbIpaKeHH. OCHOBHBIE TPUTOHOMETPHUYECCKHE
| popmyisl
2.3 | YpaBHeHHe, KOpEeHb ypaBHeHUs. HepaBeHCTBO, pelieHrne HepaBeHCcTBa. MeTo 1 MHTEPBaJIOB
2.4 | Pemienue uenbix U JpoOHO-pallMOHAIBHBIX YPaBHEHHUI 1 HEPABEHCTB
2.5 | Penienue nuppalMoHaIbHBIX YPAaBHEHU U HEPABEHCTB
2.6 | Penienue TpUroHOMETPUYECKUX YPaBHEHUN
57 [IpuMeHeHne ypaBHEHUI M HEPABEHCTB K PEIICHHI0 MAaTEMaTUYECKUX 3a7ad W 3aJad u3
' Pa3IMYHBIX 00JACTe HAYKH U pEaIbHOM KU3HU
3 @OyHKUIMU U TpaduKu
3.1 | ®ynkuus, ciocoosl 3aganus pynkuuu. ['paduk Gynkmnun. Bzanmuo o6patubie pyHKIIUN
3.9 OO6nacTh ompezeneHuss U1 MHOKeCTBO 3HadeHui pyHkiuu. Hymu dyakmuu. [IpomexyTtku
' 3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIE (DYHKITUU
33 CreneHHas (QyHKIMS C HaTypaJbHBIM M IIeJbIM IoKazaresneM. EE cBoiicTBa u rpaduk.
' CBoiicTBa u rpaduk KopHs N-0i cTeneHn
3.4 TpuroHomerpuyeckass OKPY)KHOCTb, OIpENEIEHUE TPUTOHOMETPUYECKUX  (PYHKIHIT
' YHCIIOBOTO apryMeHTa
4 Havana maTteMaTH4ecKoro aHajam3a
41 [locnenoBarenbHOCTH,  CHOCOOBI  3aJaHMA  MOCJIENOBAaTEIbHOCTEH.  MOHOTOHHBIE

IOCIICA0BATCIIBHOCTH
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4.2

Apudpmernueckasi M TeOMETpUYECKass  MPOrpeccHH. beckoHeyHOo  yObIBaromas
reomerpuueckass mnporpeccus. CymMma OeCKOHEYHO YOBbIBAIOIIEH TI€OMETPHUYECKON
nporpeccun. PopMyna CIOKHBIX MPOLEHTOB. VICMOIb30BaHNE MPOTPECCUU ISl PELICHHS
peanbHBIX 33]a4 IPUKIIAHOTO XapaKTepa

MHo:xecTBa M JIOTHKA

5.1

MHoxecTBO, onepauuu HaJ MHOecTBamu. J{narpammel Ditniepa — Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO annapara JJis OIMCaHUs PEeaJIbHBIX IIPOLIECCOB U SIBICHUH, IIPU
pELIeHNH 3a1a4 U3 JIPYTUX y4eOHbIX IPEIMETOB

5.2

OHpeILGHeHI/IG, TEOpEMaA, CICACTBUC, TOKA3aATCIILCTBO

Teopml BCPOHTHOCTeﬁ H CTATHCTHKA

6.1

[IpencraBnenne NaHHBIX C MOMOIIbI0 Tabmuil u auarpamm. CpeaHee apudMeTHuecKoe,
MeJMaHa, HauOoJbIllee W HAaMMEHBIee 3HAYEHUS, pa3Mmax, JUCIEPCUS U CTaHIApTHOE
OTKJIOHCHHUE YHCIIOBBIX HAOOPOB

6.2

CrnyyaiiHble AKCHEPUMEHTHI (OMbITHI) M ClOydailHble COOBITHS. DleMEHTapHble COOBITHS
(ucxoner). BeposaTHOCTB citydaiiHOTO COOBITHS. BIM30CTh 4aCTOTHI M BEPOSATHOCTH COOBITHH.
CrnyyaiiHble ONBITHI C PaBHOBO3MOXXHBIMHU 3JI€MEHTAapHBIMU COOBITUSIMU. BepostHOCTH
COOBITHI B OTIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU

6.3

Omneparuu HajJ COOBITUSIMH: TIEpeceueHre, OOBbeAMHEHUE, MPOTUBOIIOJIOKHBIE COOBITHS.
Juarpammsl Ditepa. @opmyia CI0KEHHS BEPOSITHOCTEN

6.4

VYcnoBHas BEpOSTHOCTh. Y MHOKEHUE BEPOSITHOCTEN. JlepeBO CiiydailHOrO SKCIEpPUMEHTA.
dopmyra moaHO#M BepoATHOCTH. HezaBucumbIie COOBITHS

6.5

Kombunaroproe mpaBusio ymHoxxkeHus. [lepectanoBku u (akTopuan. Uucino coueraHuid.
Tpeyronbauk IMackans. @opmyna 6maHoma HeroToHa

6.6

bunapHbIi CllydaliHBIN OMBIT (MCTIBITAHUE), YCIIeX W Heyaada. HezaBUCHUMBbIC MCTIBITAHMUS.
Cepusi HE3aBUCHMMBIX HCHBITAaHUM 10 mepBoro ycmnexa. Cepus HE3aBUCHMBIX HCIBITAHUN
bepnynnu

6.7

Cnyualinas BenuuuHa. Pacnpenenenue BeposiTHOcTed. Jluarpamma pacrnpenesieHus.
[Ipumeps! pactpeniesieHuid, B TOM YHCIIe TEOMETPUUYECKOE U OMHOMUAIBHOE

I'eomerpust

7.1

OCHOBHBIC MIOHSATHS CTCPCOMETPUU. Tqua, npsAamMas, MmI0OCKOCTb, ITPOCTPAHCTBO. ITonsTue
00 aKCHOMaTHYECKOM MMOCTPOCHUU CTCPCOMETPUU: AKCHUOMBI CTCPCOMETPUHN U CICACTBHUA U3
HHUX

7.2

B3aumMHoe pacnojioxkeHue NMpsiMbIX B MPOCTPAHCTBE: NEpeceKaroluecs, napaieabHble U
CKpeuiBaromuecs npsmle. [lapamieabHOCTh NPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajiesibHble TpsSMbIE€ B IPOCTPAHCTBE, MAPaAJUIEIbHOCTh TPEX MPSAMBIX, MAPaIICIbHOCTD
MPSIMOM M IJIOCKOCTH. YTJIBI C COHANPABIECHHBIMU CTOPOHAMH, YroJl MEXIy HMPSIMBIMU B
npoctpadcTee. IlapamienpHOCTh IMIIOCKOCTEH: mMapajuleNbHble IUIOCKOCTH, CBOMCTBA
napajieNbHbIX MockocTed. Ilpocrelime npocTpaHCTBEHHBIE (QUIYpbl Ha IJIOCKOCTH:
TeTpa’p, KyO, mapajuiesenurnes, NoCTpOeHUe CeUeHHH

7.3

HepHeHZ{I/IKYJISIpHOCTB HpHMOI\/'I U IJIOCKOCTU: ICPICHAUKYIIAPHBIC ITPSAMBIC B IIPOCTPAHCTBE,
MPAMBIC TapaJIJICJIbHBIC U IICPIICHAUKYIISIPHBIC K IIJIOCKOCTH, ITPU3HAK IICPIICHAUKYIISIPHOCTH
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IpsIMOM M IUIOCKOCTH, T€OpeMa O MNPsAMON IEPIEHIUKYISPHOW IIJIOCKOCTH. YTIbI B
MPOCTPAHCTBE: YroJl MEXAY NPSIMOW U IJIOCKOCTBIO, IBYTPAHHBIA YroJl, JIMHEUHBIN YroJl
JBYTpaHHOrO yria. [IeprneHIuKynsap U HAKIOHHBIE: PACCTOSTHUE OT TOYKHU 10 IUIOCKOCTH,
paccTosiHMe OT TpPAMOM 10 IUJIOCKOCTH, TMpOeKuuss (GUrypsl Ha  IJIOCKOCTb.
[lepneHMKYISIPHOCTD IUIOCKOCTEH: IPU3HAK IMEPHEHAUKYISAPHOCTH [BYX IIJIOCKOCTEH.
Teopema o TpEX nepHeHANKYIApax

[loHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAaHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIE
MHOTI'OTPaHHUKH, DPa3BEPTKA MHOTOrpaHHMKA. [Ipu3ma: N-yronpHas npusMa, TpaHd H
OCHOBAHHMS TPHU3MBI, IpsMas ¥ HAKJIOHHAs IMPHU3MBI, OOKOBas M IOJIHAS TOBEPXHOCTh
npusmsl. [lapamtenenunen, npsMOyroabHbIN NapauieIenuIen u ero ceorcraa. [Inpamua:
N-yroybHas NUpaMuja, TPaHU U OCHOBAaHWE MUPaMMJIbl, OOKOBasg M MOJHAs MOBEPXHOCTh

74 MApaMUIbI, TPaBWIbHAS W yCeU€HHAs NUpaMHUaa. DJIEMEHTHI TPU3MBl H TTHPAMUJIBL.
[IpaBuiibHBIE MHOTOTPAHHHWKHU: TOHSATHE TPABUIBHOTO MHOTOTPAHHUKA, IPaBUIbHAS
mpu3Ma W TpaBWIbHAS MHpPaMUA, TPaBHIbHAS TPEYrojbHAs MUpPaMHUIa M MPABUILHBIN
TeTpa’ap, ky0. [IpeacraBieHue o MPaBUIBHBIX MHOTOTPAHHUKAX: OKTadap, JOJEKAdAp W
nkocadapyrue CedeHus MPU3MbI B TTHPAMHU/IBI

75 CuMMeTpusi B MPOCTPAHCTBE: CHUMMETPHSI OTHOCHUTEIIBHO TOYKH, IMPSMOM, IIIOCKOCTH.
DNeMEeHTB CAMMETPUH B TUpAMUIaX, MapalieseuIe[aX, IPaBHIbHBIX MHOTOTPaHHHKAX
Brruncnenue s1eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yriel. [lmomans 6GokoBoM
MOBEPXHOCTH U TOJHON MOBEPXHOCTU MPAMON MPHU3MBI, MIONIAJs OCHOBAaHUHN, TEOPEMA O

7.6 | OOKOBOM MOBEPXHOCTH MPsIMOU TTpu3MBbI. [101mans 60KOBOM MOBEPXHOCTH U MIOBEPXHOCTH
MPaBUWJILHON MUPaMU/IBI, TEOpPEMa O IJIOMAIN YeeuEHHOM mupaMuibl. [lorsTre 00 06béMe.
O6bEM nUpamMuabl, MPU3MBI

77 [Tomo6nbie Tena B mpocTpancTBe. COOTHOIIEHUS MEXKIY IUIOMIAIAIMU TOBEPXHOCTEH,

' 00BpéMamMHu ITOJOOHBIX TET
11 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucia v BbIYMCICHUS

1.1 | HarypaneHbie u neible yncina. [Ipu3Haku 1enMMOCTH LETbIX YHUCe

1.2 | Crenens c panuoHanbHBIM Moka3ateneM. CBOWCTBA CTENIEHU

1.3 | Jlorapudm uncna. JlecsiTHUHbBIE U HATypaJIbHBIE JIOTapU(PMBI

2 YpaBHeHUsI 1 HEPABEHCTBA

2.1 | IlpeoGpa3oBaHue BEIpAKCHHM, COACPIKAIITUX JIOTapU (MBI

2.2 | [IpeoGpa3oBaHue BBIpaKEHUH, COAEPIKAIIUX CTEMIEHH C PAIllMOHATBHBIM TMOKa3aTeleM

2.3 | [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 | [lokazarenpHbIe ypaBHEHHUS U HEPABEHCTBA

2.5 | Jlorapupmuueckue ypaBHEHUS U HEPABEHCTBA

26 CucremMbl JNHHEWHBIX ypaBHEHUH. PerieHue NpuKiIagHBIX 3a/a4 C MOMOUIbIO CHCTEMBI

' JINHENHBIX YPaBHEHUH
2.7 | CucreMbl ¥ COBOKYITHOCTH PallHOHATIBHBIX YPABHEHUN U HEPABEHCTB
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[IpumeHeHne ypaBHEHU, CHCTEM U HEPABEHCTB K PEILICHUIO0 MAaTEMAaTUYECKUX 3a/1a4 U 33]1a4

28 U3 Pa3IMYHbIX 00JIACTe HAYKU U peasIbHOM KU3HH
3 DyHKIUH U rpaGuKU
31 Oynxkius. [lepuoauueckue pyHkiuu. [lpoMexxyTku MOHOTOHHOCTH QYHKITUH. MaKCUMyMBI
' 1 MUHUMYMBI GyHKIIMKA. Hanbosnbiiee 1 HauMeHblee 3HaueHne PyHKIIMH Ha TIPOMEKYTKE
3.2 | Tpuronomerpuueckue GpyHKIMH, UX CBOMCTBA U IpadrKu
3.3 | IlokazarenpHas u gorapudmuydeckas QyHKIMH, UX CBOWCTBA U rpaduku
3.4 | Ucnonb3oBanue rpadukoB PyHKIMUN ISl pEHICHUs] YpaBHEHUH U TMHEHHBIX CUCTEM
Ucnonw3oBanne rpadukoB (QyHKIHMN I UCCIENOBAHHUS TMPOIECCOB U 3aBHCHMOCTEH,
3.5 | KoTOopble BO3ZHHMKAIOT MPHU PEIICHUH 33/1a4 U3 JPYTUX Y4EOHBIX MPEIMETOB M pPEaTbHOU
KU3ZHU
4 Hayana maTteMaTH4ecKoro aHajm3a
4.1 | HempepbiBHbIE (QyHKIIMH. MeTO HHTEPBAJIOB JIJIsl PEIIEHHS] HEPAaBEHCTB
4.2 | IlpowsBomaHast pyHKIMHU. ['eomMeTpryeckuii U GU3UUECKUI CMBICIT TIPOU3BOTHOM
43 [IpousBonHbie 3nmeMeHTapHbIX GyHKIMH. DOopMysbl HAXOXKIEHHUS MPOU3BOJHOW CYMMBI,
' MPOU3BEACHUS U YACTHOTO (PYHKIMN
44 [IpumeHeHne Npou3BOJHON K HCCIeI0BaHUIO0 (DYHKIIMI Ha MOHOTOHHOCTh M SKCTPEMYMBI.
' HaxoxaeHne HaubobIIero 1 HaMEHbIEro 3Ha4eHNs PYHKIMU Ha OTpe3Ke
45 [IpumeHeHrEe NPOM3BONHON Ul HAXOXKICHHWS HAWIYUIIErO PEIICHHUs B IPHUKIAIHBIX
' 3ajayax, AJs ONpeslesIeHUs] CKOPOCTH Ipoliecca, 3aJaHHOTO (OopMyJI0i Ui rpaukom
4.6 | IlepooGpaznas. Tabnuia mepBooOpa3HBIX
4.7 Huterpan, ero reoMmerpuueckuii M (PU3WYECKUN CMBICI. BbluncieHue WHTErpajia Io
"~ | dopmysie Hetorona — Jleiibuuia
5 Teopusi BepOSITHOCTEN U CTATHCTHKA
UucnoBele XapaKTEPUCTUKH CIIyYalHBIX BEJIMYMH: MATEMAaTUYECKOE 0XKUIaHUE, IUCIIEPCUS
U CTaHAapTHOE OTKJIOHEHHE. [Ipumepbl NpuMeHeHNsT MaTEMAaTUYECKOTO OXKHUIAaHUSA, B TOM
51 yuciae B 3aJayax M3 IOBCEJHEBHOW JKM3HU. Maremartndeckoe OXHJaHHe OWHapHOU
' CIIy4allHOM BEJIMYMHBL. MaTeMaTH4eCKOE OKUAAHUE CYMMBI CIIydailHbIX BEJIMYMH.
MaremaTnueckoe OXHJIAHHE M JUCIEPCHs TEeOMETPUYECKOro U OMHOMHAIBHOIO
pacrpeaeneHui
5.9 3aKkoH 0OJBIIMX YUCET U €ro poJib B Hayke, Mpupojae U oduiectBe. BoiOopouHblii MeTO
" | ucenenoBanHuit
IIpumepbl HenpephIBHBIX CiIydaiHBIX BeJW4YUH. IIoHATHE O INIOTHOCTH paclpeneiacHus.
5.3 | 3amauM, mNpHUBOJMAIIME K HOpMalbHOMY pacnpenenenuto. IloHatue o HopmallbHOM
pacnpeneseHnn
6 I'eomerpus
Hunuuapudeckass MOBEPXHOCTh, 0Opa3yrolle UIHUIMHIPUYECKOH TMOBEPXHOCTH, OCh
6.1 | uunuHIpUyeckod moBepxXHOCTH. LlunmmHap: ocHoBaHuMs U OOKOBas MOBEPXHOCTH,
o0pasyloIas 1 ock, IJIOMIa b O0KOBOM U MOJHON MOBEPXHOCTH
6.2 Konnueckass moBepXHOCTh, 0Opasylolue KOHMYECKOH MOBEPXHOCTH, OCh U BEpIIMHA

KOHHYECKOI MMOBEPXHOCTH. KOHYCI OCHOBAaHHUC W BCPIINHA, o6pa3y101ua;1 n OChb, Ij1omaab
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OOKOBOI ¥ IOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIIne U BbICOTA, OCHOBAHHS U
O0KOBasi IOBEPXHOCTh

6.3

Chepa m map: meHTp, pamuyc, IUaMeTp, IUIONIagb MOBEpXHOCTH chepsl. Biammuoe
pacrionoxenue chepsl U IIIOCKOCTH, KacaTellbHas MII0CKOCTh K cdepe, mionans chepsl

6.4

N3006pakenue Ten BpameHus Ha TIIOCKOCTH. Pa3BépTka mumHapa 1 KOHyca

6.5

KoMOuHaru Ten BpalieHWs W MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMUCAHHBIA OKOJIO
cdepsl, cdepa, BIUCAHHAS] B MHOTOTPAHHUK, WIH TEJIO BPAICHUS

6.6

[Tonsitne 006 o00BEMe. OcHOBHBIC CBOHCTBa 00BEMOB Tenl. Teopema 00 00BEME
MIPSIMOYTOJIBHOTO TTapajuieNienuIiea u cieacTeus u3 He€¢. O0bEM numHIpa, Konyca. O0bEM
apa u miomass chepbl

6.7

[Tono6Hble Tena B mpocTtpaHcTBe. COOTHOLIEHHS] MEXIy IJIOMIAJIMU TOBEPXHOCTEH,
00bEMaMu OJOOHBIX Tel

6.8

Ceuenust 1mwiIMHApa (HapauleIbHO W MEPHEHAMKYISIPHO OCH), CEYeHHs KOHyca
(mapasuienbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPUIMHY), CEUSHHs 11apa

6.9

Bektop Ha mimockoct U B ipocTpaHcTBe. ClIoKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4yucio. PaznoxkeHue BekTopa no Tp€M HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
napajienenumnena. Pemenue 3agad, CBS3aHHBIX C NPUMEHEHHEM IIPaBWI JEHCTBHU C
BEKTOpAMH

6.10

[IpssMoyronpHas cucTeMa KOOpaAuHaT B mpoctpaHcTBe. KoopaunaTel BekTopa. IIpocreiimue
3aa4d B KOOpIMHATaX. YTol MEXIy BekTopamu. CKalsipHOE NPOU3BEACHHE BEKTOPOB.
Beruncnenue yrioB MeKIy NPSMBIMU M IIIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIA METOL
IIPY PELICHUN T€OMETPUUYECKUX 3a1a4

8. IPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA
K PE3YJBTATAM OCBOEHMUSA ITPOI'PAMMBbI

NpoBepsieMoro
TpeOOBaHUSA

Kon
IIpoBepsiemble TPeOOBAHUSA K NPEAMETHBIM pe3yJbTaTaM

OCBOEHHS TPOrpamMMBbl

Bnagenue meronamu J0Ka3aTenbCTB, AITOPUTMAMH PELICHUS 3aad; YMEHUE
(hopMynupoBaTh U ONEPUPOBATH MOHIATHIMHU: ONpE/IeTICHHE, aKCHOMa, TeOpeMa,
CIIEJICTBHE, CBOWCTBO, NpHU3HAK,  J0Ka3aTelbCTBO, pPaBHOCUIIbHBIC
(GOpMyIUPOBKM; TMPUMEHATh UX; yMEHHE (QOpMyIUpOBaTH OOpaTHOE U
MPOTUBOTIONIOKHOE YTBEP)KICHHE, MPHUBOIUTH IMPUMEPHl U KOHTPIPUMEDHI,
MCIIOJIb30BaTh METOJI MAaTeMaTH4E€CKON MHIYKIIMH; MPOBOJUThH JOKAa3aTEJbHbIE
paccy)XJIeHusT IPHU PELIEHUM 3a]a4, OLIEHMWBATh JIOTUYECKYIO IPABHIIBHOCTH
paccyXJIeHUI; YMEHHUE ONEpUPOBATh MOHATUAMHU: MHOXKECTBO, ITOAMHOXKECTBO,
omlepauuy  HaJd  MHOXXECTBAMH; YMEHHME  MHCIIOJIb30BaTb  TEOPETUKO-
MHOYECTBEHHBIN anmapaT /Il ONMCAHUS PeabHbBIX IPOLIECCOB U SIBJICHUH U MTPH
pelIeHnH 3a7ad, B TOM YHCIE U3 JPYTUX Yy4eOHBIX NpPEAMETOB; YMEHHE
ONEepHpOBATh MOHATUAMU: Tpad, CB3HBIN TIpad, nepeBo, LMKI, Trpad Ha
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IUIOCKOCTH; YMEHHE 33aBaTh M OMUCHIBATH I'padbl Pa3IUYHBIMU CIIOCOOAMM;
UCIOJIB30BaTh Ipadbl MPH PEIICHUH 3a/1a4

YMeHue onepupoBaTh NOHATHAMU: HATYpalIbHOE YUCIIO, LIEJI0€ YHUCIIO, CTEIIEHb
C LEeJbIM II0Ka3aTeleM, KOPEHb HATypalbHOM CTENEHHU, CTENEHb C
palMoHANBHBIM TI0Ka3aTesieM, CTENeHb C JCHCTBUTEIBHBIM ITOKa3aTeleM,
aorapudm ymcia, CHHyC, KOCHHYC ¥ TaHT€HC MTPOU3BOJILHOTO YHCIIA, OCTATOK IO
MOJYJIO, palUOHAIBHOE YMCIO, HPPAlMOHAIBHOE YHCIO, MHOXECTBA
HATYpaIbHBIX, LENbIX, pAlMOHAIBHBIX, JCHCTBUTEIBHBIX YHCEN; YMEHHE
UCTIOJIb30BaTh MPU3HAKH JICTUMOCTH, HAWMEHBIIMKA OOIIMHA JeNUTeNb W
HaMeEHbIlee oOIee KpaTHOe, alropuTM EBKIMIa TpHM pemeHuH 3a1ad;
3HaKOMCTBO C Pa3IMYHBIMH TO3WIIMOHHBIMU CHCTEMaMH CUWCIICHUS; YMEHHE
BBITIOHATh BBIYMCIIEHUE 3HAYCHWH W TpeoOpa3oBaHUs BBIPAKEHHN CO
CTeMeHsMH W Jorapudmamu, mnpeoOpa3oBaHUs APOOHO-PALMOHAIBHBIX
BBIpQKCHUH; yMEHHE OIEpPUPOBATh TMOHATHAMHU:  IIOCIEI0BATEIHLHOCTD,
apudmernyeckass mTporpeccusi, TreoMeTpuyeckas mporpeccusi, OeCKOHEYHO
yObIBaromias reoMeTpuiecKast MIpOrpeccusi; yMEHHE 3aJ1aBaTh
MOCJIEIOBATEIbHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (HOpMyII;
YMEHHUE OIEepUPOBATh MOHATHSAMH: KOMIUIEKCHOE YHCIO, COMpPSDKEHHBIE
KOMIIJIEKCHBIE YHCIIa, MOJYJIb U apTyMEHT KOMILJIEKCHOTO Yucia, opMa 3arucu
KOMIUTEKCHBIX qHCcen (reomeTpuUecKas, TPUTOHOMETPHYECKAS "
anreOpandeckas); yMETh MPOU3BOJIUTH apuU(METHUECKHE JCHCTBUA C
KOMILJIEKCHBIMH YHCIaMH; IPUBOIUTH MPUMEPHI UCTIOIB30BAHUS KOMITJIEKCHBIX
YHCEIT; ONIEPUPOBATH MOHATUAMU: MaTpULia 2X2 U 3%3, onpeAeuTeIb MaTPHUIIbI,
F€OMETPUYECKUI CMBICIT OTIPEACTUTENS

YMeHue omnepupoBaTh MOHSTUSMU: pallMOHANbHBIE, UpPpaAlOHAIbHbIE,
NoKa3aTelbHblE, CTENEHHbIe, JIoTapu(pMHUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHHUS U HEPABEHCTBA, WX CHUCTEMbl; YMEHHUE OINEPUPOBATH MOHATUSMU:
TOKJIECTBO, TOXKJECTBEHHOE MpeoOpa3oBaHuE, YpaBHEHHE, HEPABEHCTBO,
CUCTeMa YpaBHEHHMI M HEPAaBEHCTB, PAaBHOCUJILHOCTh YPAaBHEHUMN, HEPABEHCTB U
CUCTEM; YMEHHE pellaTb YpaBHEHHS, HEPABEHCTBA U CHUCTEMbI C TOMOIIbIO
pa3IMuYHBIX TPUEMOB; pelIaTh YypaBHEHHs, HEPABEHCTBA M CHUCTEMBI C
napaMeTpoM; MPUMEHSTh YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI Ui PElICHUs
MaTeMaTHYECKUX 33/1a4 M 33/1a4 M3 Pa3NUYHbIX 00NacTeil HayKu W pealbHON
KUZHU

YMeHue  omnepupoBaTh  MOHATUAMHU:  (QYHKUUS, UYETHOCTh  (YHKIUH,
HNepUOMYHOCTh  (PYHKIMM, OrPAaHUYEHHOCTb (PYHKIMH, MOHOTOHHOCTb
GyHKLIMH, S3KCTpeMyM (YHKIMM, HauOoJibllleeé U HaWMEHbIIee 3HAuYEHUS
(GyHKIMU Ha TPOMEXKYTKE, HeNpepblBHas (YHKLUSA, aCUMIITOTHI TIpaduka
¢byHKUMU, TepBas W BTOpas MPOU3BOJAHAS (YHKIMH, TEOMETPUYECKHH U
¢u3nyeckuit CMbICT MPOU3BOJHOM, epBOOOpa3Hasi, ONpeAeaEHHbII HHTErpa;
YMEHUE HAaXOJUTh acCUMNTOTHl Trpaduka (yHKIMHM; yMEHUE BBIYUCIATH
MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YAaCTHOTO M KOMIIO3MLMHU (PYHKIHH,
HAXOJUTh YpaBHEHHME KacaTelbHON K rpaduKky (QYHKIUH; YMEHHE HAaXOIUTh
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MIPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIUI; yMEHHE HCIIOIb30BaTh MPOU3BOIHYIO
JUTSL cclieoBaHus (PYyHKIMH, HAXOJUTh HaUOOJIbIINE U HAUMEHbIINE 3HAYCHUS
GyHKUMH; CTPOUTH TpaguKH MHOTOYICHOB C HCHOJB30BAaHHMEM ammapara
MaTeMaTU4YEeCKOTO aHAJIN3a; TNPUMEHITh MPOM3BOJHYIO JUIS HAXOXKICHHS
HAMTYYIIEro pelieHus B IPUKIIAJHBIX, B TOM YHCJIE COUUAIBHO-3KOHOMUYECKUX
¥ (pu3HYecKHX 3aJadax; HaXOIUTh IUIOMAAA U OOBEMBI (HUTYp C MOMOIIBIO
MHTErpaja; TMPHUBOAUTH MNPUMEPHl MaTEMaTHYECKOTO MOJICIIMPOBAHUS C
noMo1bko auddepeHnnanbHpIX YpaBHEHHUH

YMeHue omnepupoBaTh MOHATHAMH: Tpaduk (yHKIHH, OOpaTHas (QYHKIHS,
KoMIno3uuuss (yHKUMH, JuHEHHas QyHKUMSA, KBajapaTuuHas (QyHKIHS,
panuoHanbHas QyHKIMA, CTeNeHHast PYHKIUS, TPUTOHOMETpUYECKUe PYHKIINH,
oOpaTHbIE TPUTOHOMETpUYECKHE (DYHKIIMH, ITOKa3aTelbHasl U JJorapupMudeckas
(GyHKIMM; yMEHHE CTPOUTh Tpa@UKUd U3YYEHHBIX (YHKUUN, BBIIOIHATH
npeobpazoBaHusi Tpa@uKOB (PYHKIIMI, UCMOIB30BATh TpadUKH I U3YUCHHS
MPOLIECCOB U 3aBUCUMOCTEH, MpH pEUIeHUH 3a7ad M3 JPYruX YueOHBIX
MIpeIMETOB U 3a/lad U3 peasibHOM JKU3HU; BbIpaXaTh (OpMYIaMH 3aBUCUMOCTHU
MEeXAy BEIWYMHAMM; HCIOJIb30BaTh CBOMCTBa W Tpaduku GyHKIMA Ams
pelleHns ypaBHEHHI, HEPaBEHCTB U 3aJay C IapaMeTpamu; u3o0pakaTb Ha
KOOPAMHATHOM IIJIOCKOCTH MHO’KECTBA PEIICHUIN YPABHEHUM, HEPABEHCTB U UX
CUCTEM

YMeHue pemaTh TeKCTOBBIC 3a/1a4d Pa3HbIX THUIIOB (B TOM YHCJIE Ha MPOIEHTHI,
JOJM W YacTH, HA JIBIWKCHHE, pabOTy, CTOMMOCTh TOBApOB W YCIYT, HAJOTH,
3a/layd  ¥3 00JIaCTH YINpaBICHHs] JIMYHBIMH M CEMEHHBIMH (PUHAHCAMMU);
COCTaBJISITh BBIPAXKCHUS, YPAaBHEHHS, HEPABEHCTBA U MX CHCTEMBI TI0 YCIOBHUIO
3aJauu, UCCIIEAOBATh MOJYYCHHOE PEIICHWE W OIICHWBATH IMPABIOTIOA0OHOCTH
pe3yabTaTOB; YMEHHE MOJCIUPOBATh pEalbHbIC CHUTYallUd Ha  S3bIKE
MaTeMaTHKH; COCTABJISTh BHIPAKEHUS, YPaBHEHUS, HEPABEHCTBA M UX CHCTEMBI
10 YCJIOBHIO 3aJlaud, MCCJICIOBATh MOCTPOCHHBIC MOJICIH C HCIIOJIb30BAaHHEM
ammapara ajireOpbl, HHTEPIPETUPOBATh MOJYYCHHBIH PE3YJIbTaT

YMeHue omnepupoBaTh NOHATUSAMHU: CpeaHee apudmernyeckoe, MeauaHa,
HauOoJblllee W HAUMEHbIIEEe 3HA4YCHHS, pa3MaX, IUCHEpPCUs, CTaHIAPTHOE
OTKJIOHEHHE YHUCJIOBOTO Ha0Opa; yMEHHE U3BIIEKAaTh, HWHTEPIPETHPOBATDH
uHbOpPMaIMIO, TPEJCTABICHHYI0O B Ta0lWlax, Ha Jauarpammax, rpadukax,
OTpPaXaloIIyl0 CBOMCTBA pEalbHBIX MPOIECCOB U SIBICHMI; MPEACTABIAThH
UHGOPMAIUIO C MIOMOIIBIO TAOJIUIl U IUarpaMM; UCCIEI0BaTh CTATUCTUYECKHE
JaHHBIE, B TOM YHCJIE C IPUMEHEHHEM I'pauuecKuX METOJIOB M JIEKTPOHHBIX
cpencTB; TrpadUvecKd HCCIeNOBaTh COBMECTHBIE HAONIONEHUS C TIOMOIIBIO
JarpaMM paccerBaHus U JIMHEMHOW perpeccuu

YMeHue onepupoBaTh MOHATHSMHU: CIy4ailHBIN ONBIT M ciydaifHOe coObITHE,
BEPOSATHOCTh CIy4alHOTO COOBITHSI; yYMEHHE BBIYMCIATH BEPOSITHOCTH C
WCIOJIb30BAHNEM TpaUUECKUX METOJIOB; MPUMEHATh (POPMYJBI CIOXKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, (QOpMyay TMOJHON BepoOSTHOCTH, (GopMynTy
bepuynnu, xomOuHatopHble (akTbl U (OPMYIBI; OLEHHUBATH BEPOSTHOCTH
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peanbHBIX COOBITHIA; YMEHHE ONEPUPOBATH MOHATUSAMU: CIIydaiiHas BEJIMYMHA,
pacnpenesieHue BEpOSITHOCTEH, MaTeMAaTUYECKOE OXHUJaHue, IUCIEPCUs U
CTaHJAPTHOE OTKJIOHEHHE CIy4allHOW BEIWYHMHBI, (YHKIUHU paclpelesieHus U
IUIOTHOCTH PaBHOMEPHOIO, MOKA3aTEIbHOIO M HOPMAJIBHOIO PACHpPECIICHHH;
YMEHHME HCIOJb30BaTh CBOWCTBA M3YYEHHBIX pACIpEACICHUN Uil pelieHus
3a/1a4; 3HAKOMCTBO C IOHATHUSMU: 3aKOH OOJIBIINX YMCEII, METO/Ibl BBIOOPOYHBIX
UCCIIEJIOBAaHUM; yMEHHME MPHUBOJIUTH MPUMEPHl MPOSBICHUS 3aKOHA OOJIBIIMX
ylycesl B MNPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHHE OIEpUPOBaTh
HOHSTUSIMU: COYETAHUE, IEPECTAHOBKA, YMCIIO COUYETAHUM, UUCIIO IEPECTAHOBOK;
6unoM HproTOHA; yMeHue NMpUMEHATh KOMOMHATOPHBIE (PaKThl U PaCCyXACHUS
JUIS pELeHus 3a/1a4; OLEHUBATh BEPOSTHOCTU PEAIbHBIX COOBITHI; COCTABIATh
BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOJYUEHHBIN PE3yabTaT

YMeHue onepupoBaTh NMOHATHSAMU: TOYKA, MpsAMas, INIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYNHA YIJIa, INIOCKANA YroJl, IBYIPaHHBINA YTOJl, TPEXTPAHHBIN
yIoJl, CKPEIIMBAIOLIUECS MPsSMble, NApPAIIENbHOCTh W NEPIEHANKYIIPHOCTH
NpSIMBIX W IUIOCKOCTEH, YroJ MEXAy IpPSAMBIMH, YTOJ MEXIy HOpsIMOU H
IJIOCKOCTBIO, YTOJI MEXKy TUIOCKOCTSIMHU, PACCTOSHUE OT TOYKHU IO TUIOCKOCTH,
paccTosiHuE MEXAY NPSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTAMHU; YMEHHE
WCII0JIb30BATh MPU PELIEHUH 3a1a4 U3y4YeHHbIe ()aKThl U TEOPEMBI TUTAHUMETPUH;
YMEHHME OLIEHHBATh pa3Mepbl OOBEKTOB OKpYKAIOLIEr0 MHpa; CTPOUTH
MaTe€MaTHYECKHE MOJEIH C MOMOIIBI I'€OMETPHUUYECKUX IOHATUN M BEIWYHH,
pelaTh CB3aHHbIE C HUMH ITPAKTUYECKHUE 3a1a4H

10

YMeHune omnepupoBaTh TMOHATHSAMH: IUIOMAAsL (GUTYpPBEl, 00BEM (UTYPHI,
MHOTOT'PaHHUK, MPAaBHJIBHBIA MHOTOTPAHHUK, CEYCHHWE MHOTOTPAHHHUKA, KYO,
napajiesienunesl, npu3Ma, NupaMuia, (Gurypa ¥ TMOBEPXHOCTh BpalllCHUS,
WINHAP, KOHYC, Imap, cdepa, miomans cgepsl, IUIOMAAb MOBEPXHOCTH
NUpPaMUIbl, TPU3MBI, KOHYyca, IMIUHApPA, OO0BEM Kyba, MPSIMOYrOJBLHOTO
napajieNienunea, TUPaMIIbl, IPU3MbI, WIKHIPA, KOHYyca, mapa, pa3BépTka
NIOBEPXHOCTH, CEYCHHs KOHyca W IWIMHAPA, MapauieIbHbie OCH WU
OCHOBAHHIO, CEYCHHUE Ilapa, IUIOCKOCTh, Kacawomascs cdepsl, WIMHApPA,
KOHyCa, yMEHHE CTPOUTh CCUCHHE  MHOTOTpaHHHMKA,  H300paxxarb
MHOTOTPaHHHUKH, (UT'YPhI ¥ IOBEPXHOCTHU BPAIEHHS, UX CCUYCHHUS, B TOM YHCIIC
C TIOMOIIBIO DJIEKTPOHHBIX CPEICTB, YMEHHE MPUMEHSITh CBOMCTBA
TCOMETPUYECKUX (QUTYp, CAMOCTOATEIHLHO (OPMYIHPOBATh OMPEIACICHHS
U3y4aeMbIX (QUryp, BBIIBUraTh THUIOTE3bl O CBOMCTBAX W MPHU3HAKAX
reoMeTpuueckux ¢Guryp, OOOCHOBBIBATH WM OMPOBEpPraTb WX, YMEHHE
IPOBOAUTH KJIacCU(UKALUIO (QUTYp TO Pa3IUYHBIM TPHU3HAKAM, BBITIOJIHSTH
HE0OXO0IMMBbIE JOTIOJHUTENbHBIE TTOCTPOCHUS

11

YMeHue onepupoBaTh NOHATHAMM: JIBUKEHHE B IIPOCTPAHCTBE, MapalIeIbHbIN
IIEPEHOC, CUMMETPHUs Ha IUJIOCKOCTM M B IPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue NoJ00us, TOA00HbIE (PUTYPBI; YMEHHE PACIIO3HABATH paBHbBIE U
nojo0Hble (UTYphl, B TOM YHCIE€ B MPHUPOJE, HCKYCCTBE, ApXUTEKTYpE;
HCII0JIb30BAaTh T'€OMETPUUYECKNE OTHOIIECHUS IPH PELICHMH 3a/ad; HaXOJIUTh
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T€OMETPUYECKUE BEIUYHMHBI (JUIMHA, yroJi, IUIOIIaah, 00BbEM) MpH pEIICHUN
3a/1a4 U3 IPYTuX y4eOHBIX IPEIMETOB U U3 PEATbHOM )KI3HHU; YMEHUE BEIYHCIISTh
TEOMETPUYECKUE BEIUYHMHBI (IJIMHA, YroJ, IUIONaab, OOBEM, TUIOIIATHL
MOBEPXHOCTH), HCIOJIB3YS H3y4eHHBIC (OPMYIIBI U METOJbI, B TOM YHUCIIE:
IUIOIIAh TMOBEPXHOCTH MHUPAMUBI, MPHU3MBI, KOHYCa, HWIMHIPA, IUIOIA]h
cdepbl; 00bEM Ky0a, MPSMOYTOJIBLHOTO MapaJUICIICUIIS a, TUPAMUJIbI, TPHU3MBI,
MWINHIPA, KOHYyca, I1apa; YMCHHE HAXOJHWTh OTHOIICHHE OOBEMOB ITOJOOHBIX

¢uryp

VYMmenne OIICpUPOBAThL IMOHATHUAMH: HPAMOYroJibHad CHCTCMa KOOpAWHAT,
BCKTOp, KOOpAWHATBI TOYKH, KOOpAMHATLI BCKTOpa, CyMMa BCKTOPOB,
12 MPOM3BENICHUE BEKTOpA HA YMCIIO, Pa3JIoKEHHE BEKTOpa Mo 0a3ucy, CKaaspHOe
MPOU3BEJICHUE, BEKTOPHOE MPOU3BEACHUE, YroJl MEXIAY BEKTOPAMHU; YMCHHE
HUCITIOJI30BaAThH BeKTOpHBIfI n KOOpI[I/IHaTHBIﬁ METO/ JJIA peICHUA

reOMETPUUECKUX 33/1a4 U 33a4 APYruX yueOHBIX IMPEIMETOB

YMeHne BBIOMpPATH MOAXOMSIINA METOJ JIA PEIICHUs 3aJady; TMOHHUMaHHE
3HAYMMOCTH MAaTEeMATHKH B U3YYCHUH TIPUPOIHBIX M OOIIECTBEHHBIX MTPOIIECCOB
13 U SIBJICHWW; YMEHHE paclo3HaBaTh MPOSBICHUE 3aKOHOB MaTEMAaTHUKH B
HUCKYCCTBE, YMEHHUE TMPHUBOJUTH MPHUMEPHI MATEMATUYECKUX OTKPBITHH

POCCHIICKOM U MUPOBOI MaTeMaTHYECKOU HAYKH

9. IEPEYEHD 2JIEMEHTOB COJAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucia v BbIYMCICHUS
1.1 | HarypaneHbie u ueible yncina. [Ipu3Haku 1enMMOCTH LEIbIX YHUCe
12 Pannonaneupie yncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHThI, OECKOHEUHBIE
' MePUOIUUECKHUE TPOOH
13 ApubdMeTnuecknii KOpPeHb HaTypajdbHOW creneHu. JlelcTBUa ¢ apudmeTHdecKumMu
' KOPHSIMH HATypaIbHOW CTENECHH
14 Crenenp c¢ uensiM mokasareieMm. CTemeHb ¢ paloHaJIbHBIM MoKaszareiaeMm. CBoiicTBa
' CTENEHU
15 CuHycC, KOCHHYC M TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHTEHC
YHCIIOBOTO apryMeHTa
1.6 | Jlorapudm uucna. /lecaTuynble U HaTypaJibHbIE JOTapH(pMbI
JlelicTBuTenpHble yKchaa. ApupMeTHYeCKHe Omepanuu C JACHCTBUTEIbHBIMH UHCIIAMHU.
1.7 | llpuOmm>xk€HHBIE BBIYMCICHUS, TpaBUiia OKPYIJICHHs, MPUKUIKA U OILIEHKAa pe3yibTara
BBIUHCIICHUIN
1.8 | [IpeoOpazoBaHMe BbIpaKEHUI
1.9 | KommuiekcHble uncia
2 YpaBHeHHUsI 1 HEPABEHCTBA
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2.1

[enbie u ApoOHO-paIIOHATBHBIC YPABHEHUS

2.2 | UppaunoHanbHbIE YpaBHEHHS

2.3 | Tpuronomerpuieckue ypaBHEHH

2.4 | Iloka3arenbHble U JorapuMuyeckue ypaBHEHUS

2.5 | Lensie u 1poOHO-paIOHATIEHBIC HEPABEHCTBA

2.6 | ppaunoHanbHBIE HEPABEHCTBA

2.7 | Iloka3arenbHble U Jorapu(pMuyeckre HepaBeHCTBA

2.8 | TpuroHomerpuveckue HEpaBeHCTBA

2.9 | CucteMbl ¥ COBOKYITHOCTH YpaBHEHUI M HEPABEHCTB

2.10 | YpaBHeHHs, HEpAaBEHCTBA M CHCTEMEBI C TapaMeTpaMH

2.11 | Matpunia cucTeMbl JIMHEHHBIX ypaBHEeHUH. ONpenenuTens MaTPHIIbI

3 DyHKIUHN U rpaduKU

31 Oynkuus, cnocoObl 3aganust GpyHkuu. I'paduk pyHkunu. B3aumuo oOpatHbie QyHKIMH.
' Yérusie n Heu€THBIC QyHKIMH. [leproanmueckre GyHKINN

Ob6nacTh omnpeneneHust 1 MHOXKeCTBO 3HaueHui ¢yHkiuu. Hynu ¢pynkuuu. [Tpomexyrku
3.2 | 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MHUHHMYMBI
¢byakuun. Hanbompiiee n HauMeHsblee 3Ha4eHHe (PYHKIIMN Ha TTPOMEKYTKE

33 CrenenHas (QyHKIMSI C HATypaJbHBIM M IIeJBIM MoKa3areneM. EE cBoiicTBa u Trpaduk.
' CaoiicTBa u rpaduk KOpHs N-0if CTETICHN

3.4 | Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U rpaduKu

3.5 | IlokazatenpHas u jorapudmudeckas GyHKIIUHA, UX CBONUCTBA U Tpaduku

36 Touku pa3zpeiBa. AcuMITOTH TpadukoB GyHkuii. CBo¥cTBa (PYHKIIHI, HEIPEPHIBHBIX Ha
' OTpe3Ke

3.7 | IlocnenoBaresbHOCTH, CIIOCOOBI 3a1aHUs TOCIEA0BATEIbHOCTEH

3.8 | Apudmerndeckas u reomerpuueckas nporpeccuu. @opmyiia cI0XKHbIX POLIEHTOB

4 Hayana MmaTeMaTH4ecKOro aHaJIn3a

4.1 | IIpousBognas pyakuuu. [I[pon3BoHbBIE 3JIEMEHTAPHBIX (DYHKIIHIA

4. [IpumMeHeHre MPOU3BOAHOM K MCCIEI0BAHNIO (DYHKIMHA HA MOHOTOHHOCTb U SKCTPEMYMBI.
' HaxosxaeHue HarOoJIbIIEro 1 HAMMEHBIIET0 3HaYeHUs (PYHKLIUU Ha OTPE3Ke

4.3 | IlepooOpasnas. MaTerpan

5 MHoskecTBa U JIOTHKA

5.1 | MHoecTBO, onepaluy Haj MHOKecTBaMHU. J{narpamMmel Diinepa — Benna

5.2 | Jloruka

6 BeposiITHOCTB U CTATHCTHKA

6.1 | OnucartenbHas CTaTUCTHKA

6.2 | BepositHOCTB

6.3 | KomOunaropuka

7 I'eomerpus

7.1 | durypsl Ha IIOCKOCTH

45




7.2 | [IpsiMble U TUIOCKOCTH B MPOCTPAHCTBE

7.3 | MHOTOTpaHHUKH

7.4 | Tena v NOBEPXHOCTHU BpalLCHUS

7.5 | KoopauHaTel U BEKTOPbI

10. YHEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OoazamenvHble yueOHble Mamepuaivl 01 y4eHUKa
1. AnreOpa u Hayana matemaruueckoro aHanusa 10 - 11 Anumos L. A. [Ipocemienue,
2023
Memoouueckue mamepuansl 011 yuumens
1. Anre6pa u Hauana matematuyeckoro ananusa 10 - 11 Anumos 1. A. lunaktuueckue
MaTepHuaIbl.
Hugpposvie obpazoeamenwvhuie pecypcel u pecypcol cemu unmepHem
1. bubmuoteka I{OK https://resh.edu.ru/subject/
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