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1. IOACHUTEJIBHASA 3AITMCKA

Pabouas mporpamma mno ydeOHOMy mpenMery «MaTtemaTtuka» (0a30BbI ypOBEHB)
(mpenmeTHas obnacTh «MaTemaTuka U MHPOpPMATUKa») (J1ajee COOTBETCTBEHHO — Mporpamma)
paspabotana Ha ocHoBanuu TpedoBannit GI'OC COO, O®OIT COO u ®I'OC CIIO, B TOM uncie
JIOKAJIbHBIX aKTOB KOJIJIEJKA JUIs pealln3alii 00pa3oBaTeIbHON MPOrpaMMBbl 110 CHEUaTbHOCTH
40.02.04 IOpucnpyneHuusi, BKJIIOYAET TMOSCHUTENIBbHYIO 3alUCKy, COJAep)KaHHe OOyueHus,
IUTAHUPYEMBIE PE3yJIbTaThl OCBOEHUS POTrPaMMBbl, TEMATUYECKOE IIJITAHUPOBAHUE.

B pasmenax pabouelt mporpamMMmbl  BBIIECJIEHO  Kypcugom  MNPOGECCHOHATBHO
OPUEHTUPOBAHHOE COJEP)KAHUE IPEAMETA, HANPABICHHOE Ha MHTErPALMI0 C COACpNKAHHEM
o0uienpogeccuoHaNbHBIX TUCIUIUINH U NPOGECCHOHATBHBIX MOIYJICH.

[Iporpamma mo mareMaTHKe Ha YpPOBHE cpelxHero ooumiero oOpa3oBaHHUs pa3paboTaHa
C YYETOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHMUM, MpPeIbABISEMBIX K MaTeMaTHUECKOMY
00pa3oBaHMIO, U TPAAULIUI poccuiickoro oOpa3oBanus. Peanusanus mporpaMMel 1o MaTeMaTHKe
o0ecrieunBaeT OBJAJCHUE KIIOYEBHIMU KOMIIETEHIIUSIMU, COCTaBJISIOIIUMH OCHOBY JUIS
CaMOPAa3BHUTHUS U HENPEPHIBHOIO 00pa30BaHMUs, EJIOCTHOCTh OOLIEKYIbTYPHOTO, THYHOCTHOTO U
MMO3HABATEJILHOTO PAa3BUTHS IMYHOCTH 00YYaIOITNXCS.

B nporpamme mo MmaTemMaTMKE Y4YTEHbl HMJAE€M M TOJOXKEHUS KOHLENLUU pa3BUTHA
MaTemMaThueckoro obpasoBanus B Poccuiickoit ®denepaunu. B coorBeTcTBUM C Ha3BaHUEM
KOHIICTIIUM MaTeMaThdeckoe oOpa3oBaHUE JIOJKHO, B YACTHOCTH, MPEJOCTAaBIATh KaXIOMY
oOyuJarolemMycsi BO3MOKHOCTb JOCTHKEHHSI YPOBHSI MaTeMaTH4YeCKUX 3HaHWM, He0OX0IuMOro
IUIsL AajbHeWIIe yCcrenrHo ku3Hu B oOmiecTBe. MIMEHHO Ha pelieHue 3TOH 3a1auM HalelneHa
porpaMma o MateMaTike 6a30BOro ypoBHsI.

MaremaTika - ONOPHBIA NPEAMET JUIsl M3YYEHHUS CMEKHBIX AMCLUMIUIMH, YTO JAENAcT
0a30ByI0 MaTeMaTHYECKYIO MTOATOTOBKY HEOOXOJMMOM.

[IpakTHyeckast TOJIE3HOCTh MaTeMAaTUKU OOYCJOBJIEHAa HAIWYHEM IPOCTPAHCTBEHHBIX
¢bopM, KOIMYECTBEHHBIX OTHOIICHUH, DSKOHOMHYECKHX pacyeToB; HEO0OXOJUMOCTHIO
MaTEMaTHYECKUX 3HAaHUI B IOHUMAHUU NPUHIUIIOB YCTPONCTBA U UCIIOJIB30BAHUS COBPEMEHHOMN
TEXHUKH, BOCIPHUSATHS M HMHTEpIpeTalus pa3HOOOpa3HOW COIMAIbHOM, SKOHOMHYECKOMN
MHPOPMALIMY; TPAKTUYECKUX TMPHEMOB T'€OMETPHUUYECKHX H3MEPEHUH M IMOCTPOSHHM, YTEHUs
nH(OpMaIU, TPEICTaBICHHON B BHJIE TaOJIHII, TUarpaMm U rpad)uKoB.

[IpumeHeHne MaTEMaTHYECKOrO CTHWJIS MBILUIEHHS, HPOSBISIOLIETOCS B OINPENEICHHBIX
YMCTBEHHBIX HaBBbIKaX, MpPHEMaX W METO/IaX MBILIUICHHS YeloBeKa, mpoiieccax o0OOLIeHUS U
KOHKPETU3alliK, aHalu3a U CHUHTE3a, KIAaCCU(PUKALMU U CUCTEeMaTU3allH, a0CTparupoBaHus U
aHAJIOTUH Kak (POPMHUPOBAHUHM AITOPUTMUYECKOW KOMIIOHEHTHI MBIIIJICHUS W BOCHUTaHHUH
YMEHMH JE€UCTBOBATH 10 3alaHHBIM JITOPUTMaM, NO3BOJISIONIEN COBEPILIEHCTBOBATh NU3BECTHBIE
U KOHCTpyHpoBaThb HOBbIE. OOBEKTHI MaTEeMaTHUYECKMX YMO3AKJIIOUEHHH, NpaBuiia HX
KOHCTPYMPOBAHHSI PACKPBIBAIOT MEXaHU3M JIOTHUECKUX TMOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHHI (GopMyIHpoBaTh, 0OOCHOBBIBATH M JIOKa3bIBaTh CY)KJIEHHUS, TEM CaMbIM pa3BUBAIOT
JIOTUYECKOE MBIIICHHUE.

OOyueHne MaTeMaTHKe KaK BO3MOXXHOCTh pa3BUTHUA Yy OOydYaromuxcs TOYHOM,
panroHaIbHONH UM MH(MOPMATUBHON peyH, YMEHUs OTOMpaTh Hanbojee MOAXOSIINE S3bIKOBhIE,
CUMBOJIMYECKHE, Tpaduueckue CpelIcTBa s BbIPAXEHHUS CYXICHHH U HArsAHOTO UX
IIPEJICTaBICHHUS.

OOmiee 3HAKOMCTBO C METOJAMU TIO3HAHUS JIEHCTBUTENILHOCTH, TIPEACTABIECHUE O
IIpeIMEeTe U METOJE MAaTEMAaTHUKH, €r0 OTJIMYMS OT METOJIOB €CTECTBEHHBIX U I'yMAaHHUTapHBIX
HayK, 00 0COOEHHOCTSAX MPUMEHEHUS MaTeMaTUKHU JUIsl PeLIEHUs] HAYYHBIX U MPHUKJIaJHbIX 3a/1a4
KaK He0OXOAUMBI KOMIIOHEHT OOIIeH KyJIbTYpHI.

W3ydyeHne MaTeMaTWKH CHOCOOCTBYET  ACTETHMUECKOMY  BOCIHMTAaHHIO  YEJIOBEKa,
IIOHMMAHHUIO  KpacoTbl M  M3fALIECTBA MAaTEMAaTUYECKUX  PACCYKICHWH, BOCIPHUITHIO
reoMeTpUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHH.

[IpuopuTeTHBIMU LIEJIIMU O0YYEHHUSI MaTeMaTHKe Ha 6a30BOM YPOBHE SIBIISFOTCSL:
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dopMHpOBaHHE  LEHTPAIbHBIX  MaTeMaTHMYECKHMX  MOHATHH  (YucCio,  BEIMYUHA,
reoMerpuyeckas  ¢Qurypa, TepeMeHHas, BEPOSATHOCTh, (YHKIH), OO0ECIEeYNBAIOIINX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTeMaTHYECKOr0 00pa30BaHus 00yJatoLIHXCs;

MoJIBEJICHHE O0YYaroIMXcsl Ha JOCTYIHOM JUIsli HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3H
MaTeMaTHUKUd M OKPY>KaIoLIero MUpa, MOHMMAaHWE MAaTEMaTHKM KaK 4acTh OOIIed KyJbTypbl
YeJI0BEYECTBA;

pa3sBUTHE  HWHTEUICKTYaJbHBIX M TBOPYECKHMX  CIOCOOHOCTeH  oOyuarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUN, KpUTHUHOCTH MBIIIJICHUS, HHTEpeca
K N3Y4YEHHMIO MAaTEMAaTUKH;

¢opMupoBaHre (QpyHKIMOHAIBHON MaTeMaTH4YeCKOW IPaMOTHOCTH: YMEHHUSI pacro3HaBaTh
MaTEMaTHYECKUE AaCMEKThl B pEalbHBIX J>KU3HEHHBIX CHUTyalUsX M IPU HM3YUYEHUM APYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, pOpMyIUpOBaTh UX Ha
A3bIKE MAaTEMaTUKH U CO3/aBaTb MaTEMaTHMYECKUE MOJEIHM, MPUMEHITh OCBOCHHBIN
MaTeMaTH4eCKUn anmapaT = JUid = pelIeHUd MIPAKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLICHUBATDH I1OJIyYEHHBIE PE3YJIbTATHI.

OCHOBHBIMU JIMHHUSIMU COJICPKAHUSI MaTeMaTUKHU SBISItOTCS: "UwWcina W BbIYMCIEHUA',
"Anrebpa" ("AnreOpanueckue BbIpakeHus', "YpaBHeHus U HepaBeHcTBa'), "Hauama
MatemaTtuueckoro ananuza", "l'eomerpus" ("T'eomerpuueckue ¢Gurypel M HX cBoiicTBa",
"N3mepenue reomerpudeckux BenuuuH"), "BeposTHocTh M cratuctuka'. CoaepxareibHble
JIMHUM Pa3BUBAIOTCS MapajuiesIbHO, KaXK1as B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, O/IHAKO HE
HE3aBUCHMO OJIHA OT JPYrod, a B TECHOM KOHTaKTe€ M B3aUMOACUCTBUM. VX oObeauHseT
JIOTUYECKasi COCTABIISIIONIAs, TPAJUMIMOHHO TNpHUCYyIIas MaTeMaTHKE M IPOHU3BIBAIOIIAs BCE
MaTeMaTHYecKue Kypchl U cojepxkarenbHble JuHUM. ChopMmynupoBaHHOe TpeOoBaHME
"BllaJlecHUe METOJIaMH J0KAa3aTeNbCTB, AJITOPUTMAMH PEIICHUs 3a7a4, yMeHUEe (opMyIupoBaTh
OIIpE/IENIEHUS], AaKCHOMBI U TEOPEMBI, IPUMEHATH UX, IPOBOAUTH J0KA3aTEIbHBIE PACCYKICHHS B
XO0JIe peleHus 3a1ay"’ OTHOCHUTCS KO BCeM Yy4ueOHBbIM Kypcam, a ()OpMHUPOBAHME JIOTUYECKUX
YMEHUH pacnpeensieTcs 1o BceM rojaM o0yueHHs Ha YPOBHE CPEIHEro o01ero oopa3oBaHusl.

Matematuka siBisieTcsi 00s3aTeNbHBIM NPEIMETOM Ha JIaHHOM YpOBHE 0Opa3oBaHUS.
[Iporpammoii 1o MareMaTHKe TpeaycMaTpHBaeTcss HU3yueHHe ydeOHOro mpeaMera
"MatemaTtuka" B paMKax Tpex YyueOHbIX KypcoB: "AnreOpa M Hauyajga MaTeMaTHYECKOIO
anaimza", "['eomerpus”, "BepostHocTh n cratuctuka'. ®opMHpoBaHHE JOIMUECKUX YMEHMM
OCYIIECTBIISIETCS HA MPOTSHYKEHUH BCEro 00y4YeHHsl Ha ypOBHE Cpe/lHero oouiero oopa3oBanus, a
HJIEMEHTBHI JIOTUKH BKJIIOUYAIOTCS B COJIEpKaHUE BCEX HA3BAaHHBIX BbINIE YUEOHBIX KYPCOB.

CopepxaHuie 00y4eHHsI PacKpbIBAET COJEpKaTEeNbHbIC JIMHUU, KOTOpPbIE MpeJiararoTcs
U1 00513aTENIFHOTO U3yUEHHsI HA YPOBHE CPEIHEro 00Iero oopa3oBaHus.

[Inanupyemble  pe3yiabTaThl  OCBOCHHMS  MPOrpaMMbl  BKJIIOYAIOT  JIMYHOCTHBIE,
MeTarnpeIMETHbIE, a TAKXKE MPEIMETHBIC TIOCTHKEHHUST 00YYaroIerocs 3a Bech Meproj] 00y4eHusl.

2. COAEP)KAHUE OBYYEHUA
Y4eOHbIx Kypc ""Auaredpa u Haya1a MaTeMaTHYeCKOro aHaau3a'

"Yucia v BpruucjaeHus"

Parnmonanbueie ynciaa. OOBIKHOBEHHBIC M JICCATUYHBIE IPOOH, POLEHTHI, OECKOHEUHBIE
nepuoauyeckue  apodu.  Apudmernueckue omnepanuud € palMOHAIBHBIMU  YHCIIAMU,
npeoOpa3oBaHusl YHMCIOBBIX BblpakeHui. llpumeHenue apoOeil M MPOLEHTOB JUIS pEIICHUS
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciiel 3HaHUH U PEaJIbHOM JKU3HHU.

JeiicTBuTenpHble yucha. PanpoHanbHble W UppalMoHalIbHbIE yucha. Apudmernueckue
olepaLuy C JeHCTBUTENBbHBIMU YucaaMU. [IpubnmkeHHble BBIYUCIEHMS, [IPaBUIa OKPYIJICHHS,
IIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUMN.

Crenenp ¢ nensiM nokazatenem. CranaapTHas (GopMa 3alUCH JEHCTBUTEIBHOTO YHCIA.
Hcnonp3oBanue moaxofsmed (GopMbl 3amucu  JIGHCTBUTENBHBIX YWCEN IS pEIIeHUs
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JaHHbIX.
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ApudmeTnueckuii KOpeHb HaTypajbHOW creneHu. JleiicTBus ¢ apudmeTuyecKuMu
KOPHSIMU HAaTypaJIbHOW CTEIEHHU.

CuHyC, KOCHHYC M TaHT€HC YHCJIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTaHT€HC
YHCIIOBOTO apryMEHTa.

Harypanbnblie u niensie yncna. [Ipu3Haku AeIMMOCTH HEAbIX YHCEll.

Crenens ¢ palluoOHAIBHBIM MOKa3atesaeM. CBOWCTBA CTETICHH.

Jlorapudwm yucna. JlecaTHIHbIE U HATypaJbHBIC JTOTAPUDMBI.

IIpakxmuueckue u camocmosimenbHvle paboOmol:

[Ipaktuueckass pabota 1. BrImoTHEHWE TOXKISCTBEHHBIX MPEeOOpa3oBaHUN  HaJ
CTETICHHBIMU BBIPAKCHUSIMHU.

[IpakTudeckas padora 2. Perenue mpocTeHINX MOKa3aTeNbHBIX YpaBHEHUH.

[Tpaktnueckast pabora 3. Bapuanmwer ogopmnenusn 3enenoit 30nvl 6 (hopme
J02apughmuueckon cnupau.

CamocrositensHas pabota 1. Ilpouyenmot 6 pewenuu npogheccuonanvhvlx 3aoau.

CamocTtosarenbHas pabota 2. Permenne 3anad no teme «KopHHU, CTETIeHU U TIOTapupMBbD».

"YpaBHeHusi M HepaBeHCcTBa"

ToxnmecTBa U TOXKIECTBEHHBIE TPE0OPA30BAHNS.

[TpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbIpakeHHUH. OCHOBHBIE TPUTOHOMETPHUYECKHUE
bopMyIIBL.

VYpaBHeHHMe, KOpeHb YypaBHeHus. HepaBeHCTBO, pelleHuMe HepaBeHCTBA. Meron
MHTEPBAJOB.

Pemienue nensix U ApoOHO-pAIMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne nppanMoHaNbHBIX YPaBHEHNUN U HEPaBEHCTB.

Pemenune TpuroHOMeTpUYECKUX YpaBHEHUIA.

[IpumeneHne ypaBHEHUH U HEPAaBEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3aJad U 3a/1ay U3
pa3NIuYHbIX 001acTe HAyKH U PeanbHOM KU3HHU.

[Ipeobpa3oBanue BBIpaKEHHIA, COAECPIKAIIHX JIOTAPU (MBI

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENIEHH C PAllMOHAIHBIM MIOKA3aTEIEeM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toxa3aTenbHblEe ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS 1 HEPABEHCTBA.

Cucremsl JIMHENHHBIX ypaBHEHHH. PemeHune NpuKIagHbIX 3a7ad C IOMOILBIO CHCTEMBI
JIMHEHHBIX YPaBHEHUMN.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

[Ipumenenne ypaBHEHHI, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHMYECKUX 3a]1ad U
3aj1ayd U3 pa3IMuHbIX 00JacTell HAyKU U peabHOM JKU3HU.

Ipakmuueckue u camocmosmenvhvie pabomul.

[Tpaktuyeckas padora 9. DopMysbl CIOXKEHUs, JBOWHOTO U MOJOBUHHOI'O apryMeEHTa,
IIPUBE/ICHUS.

[Tpaktuueckas padora 10. Pemenue TpuroHoMeTpuYeCKIX ypaBHEHUH.

[IpakTuueckas padota 11. Pemenue 3anay no treme « TpuroHomeTpuyeckue BbIpaKEeHUS,
YPaBHEHUS U HEPABEHCTBAY.

[IpakTuyeckas pabora 24. Pemenne ypaBHeHUI 1 HEPAaBEHCTB Ipa)UIeCKUM METOIOM.

[lpaktuueckas pabota 25. Pewienue npogheccuonanvhwvix 3a0au Ha cocmagieHue
YDAGHEHUI U CUCHIEM YPAGHEHUIL.

"®ynkuuu u rpaguku’

OyHkus, cnocodbl 3amanus ¢yHkuuu. [paduk ¢dyskuuu. B3aumHo oOpaTHBIE
byHKIHN.

OO6nacTp onpeseneHuss 1 MHOXKecTBO 3HaueHul Gpynkuuu. Hynu ¢pynxnuu. [TpomexyTku
3HAKOTIOCTOSTHCTBA. YeTHBIE U HEUETHBIE (PYHKITHH.
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CreneHHas QyHKUUSI C HaTypaJbHBIM U IIeNbIM TOKa3areneM. Ee cBoiicTBa u rpaduk.
CaoiicTBa 1 rpa@ UK KOpHS N-0¥ CTETEHU.

Tpuronomerpuueckas OKPYXHOCTb, ONpEACICHUE TPUTOHOMETPHUUYCCKUX (DYHKIHUI
YHCIIOBOTO apryMEHTA.

Oynkiusa. Ilepuonmueckue Qynkiuu. IIpoMeXyTKu MOHOTOHHOCTH — (DYHKIIUH.
Maxkcumymbl 1 MUHUMYMBI QyHKIUH. HanGomnbiee u HauMmeHbllee 3HaueHUe (QYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuyeckue QyHKINH, UX CBOMCTBA U TPaQUKH.

[oxazaTenbHast u norapudmudeckas QyHKIIHMH, UX CBOUCTBA U TpadUKH.

Hcnons3oBanue rpadukoB GyHKIUH 1715 pelIeHNs] ypaBHEHUM U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpaukoB (QyHKIUA A7 HUCCIEIOBAHUS IMPOLECCOB U 3aBUCHMOCTEH,
KOTOpBIE BOHUKAIOT MPHU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

IIpakmuueckue u camocmosmenvHoie pabomoi.:

[TpaxTrueckast padora 12. Iloctpoenue rpadukoB moka3zaTeNbHBIX U JOTapU(PMHUUECKUX
(byHKIMHA.

[TpakTnueckass pabora 13. Pemenuwe 3amay mno teme «DyHKIMHM, UX CBOMICTBa H
rpapuKm».

"Havasa MaTeMaTH4ecKOro anaaunsa'"

[TocnenoBarenbHOCTH, CHOCOOBI  3aJaHusi  MocienoBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIILHOCTH.

ApudmeTnueckass U TreoMeTpuueckas Imporpeccuu. beckoHeyHOo  yObIBaromas
reomerpuueckas nporpeccus. CymMma OECKOHEUHO yObIBaroOIel reoMEeTpUYEcKOil mporpeccuu.
@opMyna CIOXKHBIX HPOLEHTOB. Vcronp30BaHME NPOrPECCUM I PELICHHs PEABbHBIX 3a]a4
IIPUKIJIATHOTO XapakTepa.

HenpepriBable GpyHKIMI. MeTO MHTEPBAJIOB JUIsl pEIICHNS HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerpuueckuit 1 GU3NIECKUIA CMBICI TPOU3BOIHOM.

[TpousBoaHbie 31eMeHTapHBIX (QyHKIUNH. DOpMYJIbl HAXOXKICHHUS POU3BOIHON CYMMBI,
MIPOM3BEACHUS M YACTHOTO (DYHKITHIA.

[IpumeHeHre NPOM3BOAHOM K HCCIENOBaHUIO (QYHKIMI Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoskieHne HanOobIIero 1 HAaMMEHBIIETo 3HaYeHUs (PYHKIIUU Ha OTpe3Ke.

[IpumeHeHre NPOU3BOAHON Ui HAXOXKJIEHUS HAWIYYIIEr0 pPELIEHUS B IPUKIATHBIX
3ajjauax, JAJs OnpeeNieHHst CKOPOCTH MpoIiecca, 3aJaHHOro GOopMyII0i Uit rpauKoM.

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX.

Wuterpan, ero reomeTpuueckuii M (U3MYECKUH CMBICH. BbluncieHune MHTErpana o
dhopmyne Herotona-Jleitoamua.

IIpakmuueckue u camocmosmenvHoie pabomoi.:

[TpakTrueckas pabota 17. Boruricienue npon3BOAHBIX Pa3IMYHBIX QYHKIUI.

[Ipaktuyeckas padota 18. [Toctpoenue rpadukoB GpyHKIUI TpU MOMOIM TPOU3BOJHOM.

[Ipaktruueckas pabora 19. IlpumeHeHne ONpeAeIEeHHOT0 WHTErpajia il HaXOXKICHUS
IUIOLIAIM KPUBOJIMHEHHOW Tpareuny.

[Ipaktuueckas padota 20. Pemenne 3agau nmo teme: «lIpon3BoaHast 1 MHTETpa».

CamocrosrtenbHas pabota 4. Beiuucnenue nnowaeii Kiymoé ¢ RoMoujpio unmezpana.

"MHo:xkecTBa U JOoruka'

MHo)kecTBO, omepanuu Haja MHoxecTBaMu. Jluarpammbl Oiniepa-Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOTO anmapara Uil ONMCAaHHUS pPEaJIbHBbIX MPOLIECCOB U SIBICHUH, NPU
pelieHnu 3a1a4 U3 APyrux y9eOHBIX MPEeIMETOB.

Onpenenenue, Teopema, CIeICTBUE, 10KA3aTEIbCTBO.

Y4eonbix kypc "'I'eomerpus’"

"TIpsaMbIe U NJIOCKOCTHU B MPOCTpaHcTBe"
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OcHoBHbIE IOHATHA cTepeoMeTpUn. Touka, mpsiMasi, IIIOCKOCTh, IPOCTpaHCTBO. [loHsATHE
00 aKCHMOMAaTUYECKOM IMOCTPOECHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacnosnokeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIUECs, apalyIe/IbHbIE 1
CKpemBaromuecss npsMsele. [lapamnenbHOCTh MNPSAMBIX M IUIOCKOCTEM B INPOCTPAHCTBE:
NapajuleJIbHbIe IIPSMBbIE B MPOCTPAHCTBE, IMAPAJUICIBHOCTb TPEX IMPSAMBIX, IapaJUICIbHOCTh
MpPSAMOM M IIOCKOCTH. YTJbl C COHAIIPaBICHHBIMU CTOPOHAMH, yTOJ MEXAy MpsSMBIMH B
npocrpaHcTBe.  [lapamnenbHOCTH  IUIOCKOCTEH:  MapajulelibHbIE  IJIOCKOCTH,  CBOMCTBA
napajuleNbHBIX TuiockocTel. [IpocTeiime mpocTpaHCcTBEHHbIE (PUTYpPBI HA MIIOCKOCTHU: TETPadIp,
Ky©0, mapajsieNnenumnes], NoOCTPOSHHE CeUCHU.

[lepneHAUKYISPHOCTE HPSAMOM M IUIOCKOCTH: NEPHEHAMKYJSIPHBIE TpPSIMbIE B
IIPOCTPAHCTBE, IIPSAMBIC IapajuUIeIbHBIE W IEPHEHIUKYISPHbIE K IUIOCKOCTH, IIPU3HAK
MEPNEHAUKYISIPHOCTH NIPSIMOM M IUIOCKOCTH, TEOpeMa O MNpAMOHW NEpPHEHANKYJSIPHON
IJIOCKOCTH. YTIIbl B IIPOCTPAHCTBE: YIOJ MEXAY MIPSIMOM M IUIOCKOCTBIO, JBYI'PAaHHBIN YroJ,
JIMHENHBIN yroJl IBYTpaHHOro yria. llepneHauKyisp M HakJIOHHBIE: pacCTOSHHE OT TOYKH 10
IUIOCKOCTH, PACCTOSHUE OT MPSAMOM 70 TUIOCKOCTH, NPOEKIHs (GUTyphl Ha IUIOCKOCTb.
[lepneHUKyIIPHOCTD TUIOCKOCTEN: MIPU3HAK MEPIEHANKYISIPHOCTH ABYX IUIOCKocTel. Teopema
0 Tpex MEPIEHIUKYIIApax.

IIpakmuueckue u camocmosmensrvle pabomol:

[IpakTuyeckas padora 4. HaxoxaeHue yria Mexay NpsiMOi U IIIOCKOCTHIO.

[NpakTryeckast pabota 5. Pemenre 3ama4 o teme: «[IpsiMbie U MIIOCKOCTH B
IIPOCTPAHCTBEM.

"MHororpanHHukn"

[lonsiTMe MHOTOTpaHHWUKA, OCHOBHBIE OJJIEMEHTHl MHOTOTPAaHHWKA, BBIMYKIbIE U
HEBBINTYKJIbIE MHOTOTPAaHHUKHU, pa3BepTKa MHOTOrpaHHuKa. [Ipu3ma: n-yronbpHas npusma, rpaHu
Y OCHOBaHUS TPHU3MBI, TIpsIMasi ¥ HAKJIOHHAsS PU3MbI, OOKOBAasi ¥ MOJTHAS TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsaMOYTroJbHBIN Mapajuienenunen U ero cBoiictea. Ilupamuaa: n-yronabHas
nMpamMuja, TPaHW W OCHOBaHWE MHpaMHUIbl, OOKOBas W TIOJHAS TOBEPXHOCTh MHPAMHU/IBI,
MpaBUjbHAs W YCEUEHHAas MupaMuja. OJIEMEHTbl Npu3Mbl M nupaMujbl. [lpaBunbHbie
MHOTOTPAaHHUKHU: TIOHSITHE MPABUIHLHOTO MHOTOTPAHHHKA, MpaBUJIbHAS MpHU3Ma U TPaBHIbHAS
MUpaMuJia, IPaBUIbHAS TPEYTOIbHAS MUPAMU/IA U TIPABHIBHBIN TeTpadrap, kyO. [IpencraBnenue
O TPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadAp, AOJAeKadp W wukocadp. CedeHus NpU3Mbl U
MUPaMU/IBL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUST OTHOCHUTEIBHO TOYKH, MPSIMOMU, TIOCKOCTH.
DNeMEHThl CAMMETPHUH B MTUPAMUIAX, TapaJlJIeIeNuIe aX, TPaBUIbHBIX MHOTOIPAHHHUKAX.

Brruucienne 31eMeHTOB MHOTOTPAaHHHUKOB: pedpa, nuaroHanu, yribl. [1nomans 60koBoi
MOBEPXHOCTU W TOJHOW MOBEPXHOCTU MPSMON MPHU3MBI, IUIONIAJlb OCHOBAaHUM, TEOopeMa O
OOKOBOM TOBEPXHOCTH MPsIMOM Tpu3MbL. [Lmomans OGOKOBOW MOBEPXHOCTH W TIOBEPXHOCTH
MPaBUJIbHON MHUpaMUABI, TeopeMa O IUIOMIaau yceueHHoW mupamunisl. [lonstue o6 oObeme.
O0BemM TUpamMuIbl, TPU3MBI.

[TomoOuble Tena B mpocTpaHcTBe. COOTHOIICHHUS MEXKAY IUIOMIAASMHU TMOBEPXHOCTEH,
0o0BbEMaMH IT0T00HBIX TEI.

Ipaxmuueckue u camocmosmenvHvle pabomol:

[IpakTtruueckas padota 14. Pemenue 3agau mo teme «lIpusma u mupamumay.

CamocTtosrenbHas pabota 3. Ilpumepsl cummempuu ¢ npogheccuu.

"Tena Bpamenns"

[{unuaapuyeckass MOBEPXHOCTh, O00pa3ywoIIHe MUIUHAPUYECKOW TOBEPXHOCTH, OCh
WIMHAPUYECKOM MOBepXHOCTH. LIMauHap: ocHOBaHUS W GOKOBasi MOBEPXHOCTh, OOpa3yromas u
0Cb, IJIONIA/(b OOKOBOM U MOJHON OBEPXHOCTH.

Konnueckass moBepxHOCTb, 00pa3yroliue KOHMYECKONH MOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYECKOW MoBepxHOCTH. KOHyC: OCHOBaHME M BepIIMHA, OOpasyromas U OChb, IUIOMIAIb
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OOKOBOW M TMOJHOHM MOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3yrollue M BBICOTA, OCHOBAHUS H
O0KOBask MOBEPXHOCTb.

Cdepa u map: neHrtp, pamuyc, AUaMeTp, IUIOLAAb MOBEPXHOCTU cdepbl. B3anmmuoe
pacrosoxeHue cepbl U MI0CKOCTH, KacaTeJabHas MIOCKOCTh K cepe, miomaas chepsl.

N3o6pakeHue Ten BpallleHUs Ha IJIOCKOCTU. Pa3BepTka UIMHApa U KOHYCA.

KomOuHanmu Ten BpallleHUss U MHOTOTPaHHMKOB. MHOTOTpaHHUK, ONMCAHHBIM OKOJIO
cdepsl, cdepa, BIUCaHHAS B MHOTOI'PAaHHUK, WJIM TEJIO BPAILlCHHS.

[Tonsitue 06 oO0wbeme. OcHOBHBIE CBOWCTBA 00BeMOB Tel. Teopema 00 oOBbeme
NPSAMOYTOJIBHOTO MapajuieNienuneaa U ciaeacTBus u3 Hee. OO0beM IuIuHApa, KoHyca. O0bem
mapa ¥ riormasb chepsl.

[TonoOuble Tenma B mpocTpaHcTBe. COOTHOLICHHS MEXIY IUIOMIAISIMH ITOBEPXHOCTEH,
00BbEMaMH IT0T00HBIX TEI.

Ceuenuss muauHIpa (MapauleabHO M TMEPIEHAMKYISIPHO OCH), CEYEHHUS KOHyca
(mapanenbHOe OCHOBAHUIO M MPOXO/SIEe Yepe3 BEPIINHY ), CeUeHHUs 1apa.

Ilpakmuueckue u camocmosmenvhvie pabomuwl.

[Ipaktuueckas pabota 15.Bsiuucnenue niowaou nosepxnocmu u 0o6vema YUIUHOPA U
KoHyca.

[IpakTruueckas padota 16. Beraucienue miomaay moBEpXHOCTH chephl U 00bema mapa.

"BeKTOpbI 1 KOOPAUHATHI B IPOCTPaHCcTBE"

Bektop Ha mmockocth M B mpocTpaHCTBE. CJI0OKEHME W BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3nokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[IpaBuno nmapayenenunena. Pemenue 3aaad, CBA3aHHBIX ¢ IMPUMEHEHUEM IIPaBUIl IEUCTBUM C
BekTOpaMu. lIpsiMmoyrospHast cucrtemMa KOOpAMHAT B IpocTpaHcTBe. KoopamHaTel BekTOpa.
IIpocreiimme 3agaun B KOOpAMHATaxX. YToJl MexXAy Bekropamu. CKalsipHOE NpOU3BEICHHE
BEKTOpPOB. BBIUMCIIEHME YIJIIOB MEXIy NPSIMBIMM M IUIOCKOCTAMH. KoopAaumHaTHO-BEKTOPHBIN
METOJ IIPU PEILICHUHY N'€OMETPUUECKUX 3aay.

IIpakmuueckue u camocmosmensrvle pabomol:

[Ipaktuyeckass pabota 7. PemeHue 3amad ¢ NPUMEHEHUEM TNpaBWIl JEHCTBUH Haj
BEKTOPAMH.

[IpakTuyeckas padora 8. Yron mexay Bektopamu. CKansgpHOe MpoU3BeIeHHE BEKTOPOB.

Y4ebubIxX Kypc ""BeposiTHOCTb U cTATHCTHKA'

"Cay4aliHble COOBITHS M BePOATHOCTH "'

[IpencraBneHne naHHBIX C TOMOIIBIO TabmuI U auarpamMm. CpemHee apupmeTHUYecKoe,
MeauaHa, HauOojblllee W HaUMEHbIIee 3HAueHWs, pa3Max, JUCIepPCHs M CTaHAapTHOE
OTKJIOHEHHE YMCJIOBBIX HAOOPOB.

CryuvaiiHble SKCIEPUMEHTHI (OMBITHI) U Cly4yailHble COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxonpl). BeposiTHOCTh citydyailHOrO COOBITHS. BiIM30CTh YacTOTHI W BEPOSITHOCTU COOBITHIA.
Ciy4aiiHble OIBITHI ¢ PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUAMU. BeposTHocTH cOOBITHI
B OIBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HaJ COOBITHAMM: IepeceyeHrne, o0beIMHeHHEe, TPOTUBOMOIOKHbBIE COOBITHS.
Huarpammsl Diinepa. @opmyna ciokeHus: BEpOSATHOCTEH.

YciioBHast BEpOATHOCTh. Y MHOXKEHHE BeposITHOCTEH. [lepeBo ci1y4alfHOro SKCIIepUMEeHTa.
dopMya MoaHOM BeposTHOCTU. HezaBucuMBbIe COOBITHS.

KomOunaropHoe npasuno ymHoxxenus. IlepectanoBku u daxtopuan. Yucno coyetaHuil.
Tpeyronbuuk [Tackang. @opmyna 6unoma HeroToHa.

BunapHbIii ciay4aiiHblii ONBIT (MCOBITAHKE), YCIIEX U Heyaaya. HezaBucuMble UCTIBITaHUS.
Cepust HE3aBUCUMBIX HCHBITAaHUN a0 nepBoro ycmnexa. Cepus HE3aBUCHUMBIX HCIBITAaHUM
bepnyiu.

Ipakmuueckue u camocmosmenvhvie pabomul.
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[Ipaktuueckas padora 6. Tpeyronbuuk [lackans. ®opmyna bunoma Herotona.
Ilpakmuueckasa paboma 21. Beposamnocmo 6 npogheccuonaivbHvix 3adauax.
[IpakTuyeckas pabota 22. Boruncienue yucioBsix xapakrepuctuk JJCB.

"CayuaiiHble BeJJMYUHBI M 32aKOH 00/1b1IMX yKcea'

Cnyuaiinas BenuunHa. Pacrnpenenenue BeposTHOCTEH. JluarpaMma pacmipenesieHusl.
[Ipumeps! pacnpeneseHuii, B TOM YHUCIIe T€OMETPUIECKOe U ONHOMHAIIBHOE.

YucnoBble XapaKTEPUCTUKH CIyYalHBIX BEJIMYMH: MaTEMaTHYECKOE OXHUAAHHUE,
JUCIIEPCHS U CTaHJIAPTHOE OTKJIOHEHHE. [IpuMepsl NpUMEHEHUST MaTEMAaTHYECKOTO OKUAHNs, B
TOM YHCJIE€ B 3ajjayaX M3 IOBCEJHEBHOM XH3HH. MaremaTudeckoe OXKUAaHue OMHApHOMN
CIy4yallHOM  Benu4MHBL. ~MareMaTHdecKoe OXUIAaHUE CyMMBbl CIIy4alHbBIX  BEJIMYMH.
MaremaTHueckoe 0KUIaHUE U AUCTIEPCUS TEOMETPUYECKOT0 M OMHOMHUAILHOTO PACIIPEIeICHHMH.

3aKkoH OOJBINIMX YHCENT U €ro poJib B HAyKe, MpUpoae U odmecTBe. BoiOOpouHBIi MeTO
HUCCIIEJOBaHUI.

[IpuMepsl HENPEPBIBHBIX CIIy4YalHbIX BEIWYMH. IIOHATHE O MIOTHOCTH paclpencseHus.
3ajauy, TpUBOMALIME K HOPMAJIbHOMY pacnpeneneHuto. IloHsatne o HOpMalbHOM
pacIpeneieHuH.

Ilpakmuueckue u camocmosmenvhvie pabomul:

[TpakTrueckas padota 23. Pemienune 3a1au MaTeMaTHIeCcKoi CTaTUCTHKH.

3. IUNIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSI OBPA3OBATEJBHOH
ITPOI'PAMMBbI HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

B pesynbrare wusydyenus ydeOHoro mnpeamera «MaTemaTHkKa» CTYACHT JOJIKEH
c(OpMHPOBATH CIIEAYIOIINE PE3YIbTATHI
JIMUHOCTHBIE PE3YJIBTATBI
JluyHOCTHBIE pe3yJIbTaThl OCBOCHUS Yy4eOHOro mnpeamera «MareMaTukay JIOJKHBI
OTpa)kaTb TOTOBHOCTb M CIIOCOOHOCTH OOYYarOUIMXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHOM
BHYTPEHHEN IMO3UUMEH JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OpHUEHTAlWW, IO3UTHUBHBIX
BHYTPEHHUX yOEXJEHUN, COOTBETCTBYIOUIUX TPAJUIMOHHBIM LEHHOCTAM POCCHIICKOTO
o0IIecTBa, pacIIMPeHUE KU3HEHHOTO ONBITA M OMBITA ACSITEILHOCTH B MPOIECCE peaTH3aINH
OCHOBHBIX HalPAaBJICHUI BOCIUTATEILHON AEATEIBHOCTH, B TOM YHCJIE B YACTH:
JIP 1. epascoanckozo 6ocnumanus:
1.1  cpopmMupoBaHHOCTH Tpa)XTAHCKOW TO3MIMH  OOydYarolmlerocs Kak aKTUBHOTO
HMOTBETCTBEHHOTI'O YJIEHA POCCUIMCKOr0 0OIIECTBA;
1.2 mpencraBiieHne 0 MaTeMaTHYECKMXOCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP,
SIBIICHUH, TIPOTIETyp TPaxTaHCKOTO 00IIecTBa (BEIOOPHI, OMPOCHI H IPYTOe);
1.3 ymeHue B3aUMOJCICTBOBaTh C COLUMAIbHBIMM HHCTUTYyTAMH B COOTBETCTBUU C HX
(GYHKIIUSMU ¥ HA3HAUCHUEM;
JIP 2. nampuomuueckozo 60cnumanus:
2.1 chopMUPOBAHHOCTH POCCHICKOM I'pa)KIaHCKOW MIEHTHYHOCTH, YBAKCHHSK MPOILIIOMY U
HACTOSILIEMY POCCUNCKOW MaTEMaTHUKH, LIEHHOCTHOE OTHOLLIEHUEK JOCTUKEHUSAM POCCUNCKUX
MAaTEMAaTUKOB U POCCUUCKON MAaTEMATHYECKOW IIKOJIBI,UCIIOJIb30BAHUE ATUX JOCTHUKEHUN B
JIPYTUX HayKax, TEXHOJOTHUAX, chepax SIKOHOMHUKH;
JIP 3.0yxo06no0-upascmeennozo eocnumanus:
3.1 oco3HaHuE OTyXOBHBIX LIEHHOCTEH POCCUHUCKOTO Hapoa,
3.2 chopMUPOBAaHHOCTEHPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHHUS, CBS3aHHOTO C
MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHNUN HAYKU U JEATEIbHOCTHIO YUEHOTIO;
3.3 oco3HaHUE JTUYHOTO BKIIAJa B IIOCTPOSHUE YCTOWYUBOTO Oy AyIIETo;
JIP 4 3cmemuueckozo éocnumanus:



4.1 »ScTeTMUECKOEe OTHOLIEHWE K MHpY, BKJIIOYas JCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jay, pEIIeHUH, PpacCykKIeHUH, BOCHPUUMYHBOCTHK
MaTeMaTHYECKUM aclleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

JIP 5. ¢puzuueckozo éocnumanus:
5.1 chopMupOBaHHOCTH YMEHHSI MPUMEHATh MaTeMAaTHYECKUE 3HaHUS B HHTEPECaxX3/J0POBOTO
n Oe3omacHoro obpasa *KHU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3J0POBbIO (310pOBOE
NUTaHue, COAJaHCHUPOBAHHBIM PEXUM 3aHATHMH W OTIbIXA, peEryjspHas Qu3nueckas
aKTUBHOCTb), (PU3MIECKOE COBEPIICHCTBOBAHUE MPH 3aHSATHSIX CIIOPTUBHO-03I0POBUTEIHHOMN
JeSITeIbHOCTHIO;

JIP 6 mpyoosozo éocnumanus:
6.1 TOTOBHOCTB K TPYJy, OCO3HAHHE LIEHHOCTH TPYAOII00Us, HHTEpEC K pasiIndHbIMcpepam
poeCCHOHATBFHOMN IEeATEIILHOCTH, CBS3aHHBIM C MATEMATHKOMN U €€ MPIITIOKEHUSIMU;
6.2 yMmeHHe coOBepIIaTh OCO3HAHHBIM BbIOOp Oynymiedl mnpodeccunu peasn30BHIBATH
COOCTBEHHBIC )KHU3HECHHBIC TUIAHBL;
6.3 TOTOBHOCTB M CIIOCOOHOCTh K MaTeMaTH4ecKOMy OOpa30oBaHMIO U caMOOOpa30BaHUIO Ha
MPOTS)KEHUH BCEH JKU3HH,
6.4 TOTOBHOCTh K aKTUBHOMY YYacTHIO B PELICHMM NPAKTUYECKUX 3a/la4 MaTeMaTHYeCKOM
HaIpaBJICHHOCTH;

JIP 7 3K0102u4ecK020 60CRUMANUA:
7.1 chopMUPOBAHHOCTh OSKOJOTUYECKOH KYyJIbTYpHI, IMOHMMAaHUE BIUSHHS COIMAIHHO-
HKOHOMHUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATIBHOM Cpeibl;
7.2 oco3HaHHME TIJIOOATBPHOTO XapakKTepa »OKOJOTMYECKHX MpoOjeM, OpHUEHTalus Ha
NIPUMEHEHHE MaTeMaTHYECKUX 3HAHUH Ui pelIeHus 3a7a4y B 00JaCTH OKPY KaIOIIeH Cpebl;
7.3 TUIaHUpOBaHHWE TIOCTYIKOB W OIECHKH MX BO3MOXHBIX  ITOCIEICTBUN IS

OKpY>Karolllencpepl;
JIP 8 yennocmu nayunozo no3nanus:
8.1 c(hOpMHUPOBAHHOCTh MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIOPA3BUTHS HAYKW U OOIIECTBEHHON MTPAKTHKH;

8.2 MOHMMaHHe MaTeMaTUYECKOW HAYKH Kak cepbl YeTOBEUECKON eATeIbHOCTH, ITAOB €€
Pa3BUTHS U 3HAUUMOCTH ISl PA3BUTHUS IUBUIIU3AIUY;

8.30ByajieHHUE S3BIKOM MaTEMaTUKU U MAaTEMAaTHUYECKOU KYJIbTYPOU KaK CPEACTBOM MO3HAHUS
MHpA;

8.4roTOBHOCTB OCYIIECTBIISATb  IPOEKTHYIOM  HCCIENOBATENbCKYK)  JESATEIBbHOCTD
WHJIUBUyaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATbI

B pesynpraTe m3yueHHs MaTeMaTWKH Ha YpOBHE CpeAHEro oOuiero ooOpazoBaHUS y
oOyuarorerocsi 0yayT chopMHUpOBaHbI MO3HABATENbHBIE YHUBEpCAlbHbIE Y4eOHBIE IeicTBuS,
KOMMYHHUKATHBHBIC YHHBCPCAJIbHBIC y‘-IC6HBI€ I[CﬁCTBPISI, PErYJIATUBHBIC YHUBCPCAJIBHBIC
yueOHbIe IeMCTBUS, COBMECTHAS JI€ATEIILHOCTb.

MertamnpenmMeTHble  pe3yinbTaThl  OCBOGHHUS y4deOHOro mpemmera «MaremaTukay
BKJIIOYAIOT:

OsJaieHHe YHUBEPCAJIBLHBIMH YUeOHBIMH MO3HABATEIbHBIMU /1€ CTBUSIMM:

1) 0a3oBbIe JIOTrHYecKHe el CTBUA:

BBIABJIATE W XapPAKTCPU30BATH CYHICCTBCHHBIC IMMPU3HAKU MATCMATHUYCCKUX 06BCKTOB,
NOHATUHM, OTHOWIEHUH MEXIy MOHATUAMH, (OpMyIupoBaTh ONpENEieHUusl IMOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBIM TPHU3HAK KIACCU(PUKALNWK, OCHOBAaHUSA [UIsi OOOOMCHHUS U
CpaBHEHMsI, KpUTEPUU POBOJUMOI0 aHAJIN3A;

BOCIIPHHHAMATh, (OPMYJIMPOBATh W TPEOOpPa30OBBIBATh CYXKACHUS: YTBEPAHUTEIBHBIC U
OTpULIATENIbHbIC, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHEIE;

BBIABJIATh MATEMATHYCCKUEC 3aKOHOMEPHOCTHU, B3aUMOCBA3U U IMPOTHUBOPEUYMNA B @aKTax,
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JTAHHBIX, HAONIONEHHUSIX W  YTBEPXKACHUSAX, MpeularaTb KPUTEPUM JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;

JIeNIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKM, JACIAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIOUEHUH 10 aHAJIOTHH;

POBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MAaTEMATUYECKUX YTBEP)KICHUN (IIpSMBIE U
OT TPOTHUBHOTO), BBICTPaMBATh apPryMEHTALIUIO, MPHUBOJUTH IPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKICHHUS U BHIBOJIBL;

BbIOMpaTh CcHocoO pemeHus ydeOHOW 3adaud (CpaBHUBATh HECKOJBKO BapHaHTOB
peuieHus, BbIOMpaTh HaubojJee MOAXOAAIIMM C YYETOM CaMOCTOSITEIbHO BBIJCICHHBIX
KpUTEPUEB).

2) 0a3oBble HCCieI0BaTeIbCKHeE 1eliCTBUSA:

UCIIONIb30BAaTh  BOMPOCHI ~ KaK  HCCJIENOBATENbCKUA  MHCTPYMEHT  IO3HAHUS,
(dbopMyIHMpOBaTh BONPOCHI, (PUKCUPYIOIINE MPOTHUBOPEYHE, MPodIeMy, YCTaHaBIMBATh HCKOMOE
U 1aHHO€, (POPMHUPOBAThH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

IIPOBOAMUTH CAMOCTOSITEIPHO CIUIAHUPOBAHHBIM  OKCIEPUMEHT, HCCIEN0BAHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYecKOro OObEeKTa, SBJICHHS, MpPOLEcca, BBISIBICHHUIO
3aBUCUMOCTEH MeXly 00BEKTaMH, SIBICHUSIMH, IPOIIECCaMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 00OOIIEHHS U BBIBOBI 10 pe3yJIbTaTaM MPOBEACHHOTO
HaOJI0IeHNUs, UCCIIEI0BAHMSI, OLIEHUBATDH JIOCTOBEPHOCTh MOJIyUYE€HHBIX PE3yJbTaTOB, BHIBOJIOB U
0000IIICHMI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIIIBUTaTh IPEIION0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSIX.

3) pa6ora ¢ nHpopmanueii:

BBISIBJIATH 1epUINTH MHPOPMAIIUH, JTaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOMPOC U JIJIS
pelIeHNs 3a1a4H;

BbIOMpaTh HMHGOPMALMIO U3 HMCTOYHUKOB pPa3jMYHBIX THUIIOB, AaHaJU3UPOBATH,
CHCTEMaTU3UpOBAaTh W HUHTEPIPETHPOBATH WHGPOPMALMIO pa3IMYHBIX BHIOB M (QOpM
MIpe/ICTaBICHHUS;

CTPYKTYpUpOBaTh  HMH(pOpMAIMIO, TPEACTaBIATh €€ B  pa3inYHbIX  (QopMmax,
WTIOCTPUPOBATH TpapuuecKH;

OLICHUBATh HAAEKHOCTh MH(MOPMAIMM MO CAMOCTOATENBHO C(HOPMYITUPOBAHHBIM
KPUTEPUSM.

OBJIa)IeHI/[e YHUBEPCAJIBbHBIMH KOMMYHHKATUBHBIMHA [[CﬁCTBI/IﬂMHI

1) oOmenne:

BOCIIpUHHUMATh H q)OpMy.]'II/IPOBaTI) CYXKICHUA B COOTBETCTBUU C YCIIOBUAMHU LECIAMU
OOIIeHHSI, ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX H
IINCBMCHHBIX TEKCTax, JaBaThb IIOSACHCHU S 10 xony PEIICHUA 3a1a4u,
KOMMEHTHPOBATHIIOIYUYEHHBIN pPE3yJIbTaT;

B XOJIe OOCYXJEHMsI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXJ1aeMOM TEMBI,IPOOIEMBI,
peraemMoil 3aauu, BBICKA3bIBATh UJEH, HAIlEJICHHBIE HA MOUCK PEHICHUS,CONOCTaBIATh CBOU
CYXKACHUA C CYXICHHUAMU APYTIUX YHYACTHHUKOB ,JII/IaJ'IOFa,O6Hap}I)KI/IBaTI) pasinune u CXoAaACTBO
MO3UIHH, B KOPPEKTHOH opMe hopMyIHpoOBaTbPA3HOTIACHS, CBOU BO3PAKEHUS;

MNPEACTABIIATEL PE3YJbTaTbl PCUHICHUA 3aJa4yr, SKCICPUMCHTA, HCCICIOBAHUSA,IIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYIUICHHUS C YUETOM 33/1a4lIPEe3CHTALINN U OCOOCHHOCTEH
ayJIUTOPHH.

2) coBMeCTHas IesITeJIbHOCTh:

MOHUMATh U MCIIOJIH30BAaTh MPEUMYIECTBA KOMAaHIHOW U MHIUBUAYaJIbHOW pabOTHINIPU
pelieHnd y4eOHBIX 3a7ad, TMPUHUMATh I1[e1h COBMECTHON JIEATEIbHOCTH,INIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW padOTHI, pachpenessiTh BUABI padOT,IOTOBAPUBATHCS, OOCYKIATh
MIPOLIECC U PE3YNBTAT padOThI, 0000IIaTh MHEHUSHECKOIBKHX JIFOJICH;
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y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00cyxaeHHs, 0OMEH MHEHHUH,«MO3TOBBIE
IITYPMBbI» W HWHBIC), BBHIMOJHATH CBOIO YacTh pabOThl W KOOPJIMHHUPOBATH CBOHICHCTBHS C
IPYTUMH 4YJieHAaMH KOMaHbI, OIIEHMBAaTh KayecTBO CBOET0 BKJaJa B OOUIMHUIIPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOICHCTBUSI.

OBJiajieHNe YHUBEPCAJIbHBIMH PeryIssTHBHBIMH JeCTBUSAMU:

1) camoopranusanms:

COCTaBJIATh IUIAH, AQJTOPUTM pELICHUs 3ajJaud, BBIOMpATh CIOCOO peleHUs ¢
YIETOMUMEIOIIUXCS ~ PECypcoB " COOCTBEHHBIXBO3MOKHOCTEH, apryMEHTHPOBATh
MKOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(DOPMAIIUH.

2) CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVIEKT:

BJIAJICTh HABBIKAMH MO3HABATEIIbHON peUIeKCHU KaK OCO3HAHUS COBEPIIIAEMBIXICHCTBHM
U MBICIUTENFHBIX  TPOIECCOB, WX pPE3yJlbTaTOB, BJIANETh CIIOCOOAMUCAMOIPOBEPKH,
CaMOKOHTPOJISI ITPOLIECCa U pe3yJibTaTa PeLIeHNs: MaTeMaTHUeCKOW3a1auu;

NpEIBUIETh TPYTHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TPU DPEUICHHH 3a]a4d,BHOCHUTH
KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB, JAaHHBIX,HAHJIEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaThb  COOTBETCTBHE  pe3yJbTaTa  LEIM W YCJIOBUAM,  OOBSACHATH
NPUYIUHBIIOCTHKCHAS WM HEJOCTIDKEHUS PE3yJbTaTOB ESATEIBHOCTH, HAaXOAWTh OIIUOKY,
JaBaThOLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATDI

[IpenmeTHbIepe3yabTaThl OCBOCHUAYUYEOHOT 0 MpeMeTa «MaremaTukay:
[IP1 omnepupoBaTh MOHATHSIMH: PALMOHAIBHOE M JAEHCTBUTEIBHOE YHUCIIO, OOBIKHOBEHHAs U
JecATUYHas 1po0b, IPOLIEHTHI,
[1P2 BEIMONHATE apupMETUIECKHE OTIEPALAN C PAIIMOHATBLHBIMH U JCHCTBUTEIHHBIMH YHCIIAMH;
[1P3 BBINOAHATH NPHUONMKEHHbIE BBIYMCICHUS, HUCIOJb3Yys MpaBUIa OKPYIJIEHUs, [eslaTh
IIPUKHJIKY U OLIEHKY PE3yJIbTaTa BIYUCIICHUI;
[1P4 onepupoBaTh MOHATHUSMHU: CTENEHb C LIEJIBIM IOKa3aTejeM, CTaHIapTHas ¢Gopma 3amnucu
JEWCTBUTENFHOTO YHCIIa, KOPEHb HATypajbHOH CTENEHH, MCIOIh30BaTh MOIXOAANIYI0 (hopMy
3alACU ACUCTBUTEIBHBIX YNCEN JUIsl PEIICHUS IPAKTUUECKUX 3a7jad U IIPEICTABJICHUS JaHHbIX;
IIP5 oneprpoBaTh NOHATHAMU: CUHYC, KOCHHYC M TaHT€HC IPOU3BOJIBHOIO YT, UCIOJIb30BATh
3aIlUCh NMPOU3BOJILHOTO yTila 4yepe3 0OpaTHbIE TPUTOHOMETPHUECKUE (PYHKIUHY;
[1P6 onepupoBaTh NOHATUSAMU: HATYPAJIbHOE, 1I€JI0€ YUCIIO, UCII0JIb30BATh IPU3HAKU JEIMMOCTH
LIEJIBIX YUCEJI, PAa3JIO’KEHNE YHCIIa HAa IPOCThIE MHOKUTEIH JUIs PELICHUS 3a/1a4;
[TP7 onepupoBaTh NOHATHUEM: CTENEHB C PAIMOHAIBHBIM [TOKA3aTEIIEM;
I1P8 onepupoBaTh NOHATUAMM: JOrapu(M YKcia, JeCITUYHbIE U HATypallbHbIE JOrapu(MBbl.
I1P9 onepupoBaTh MOHATHSAMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, L€J0E, pallMOHAIbHOE,
UPPaLMOHAIILHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPHUUECKOE YPAaBHEHHUE;
[IP10  BBIMONHATE TpeoOpa3oBaHUS  TPUTOHOMETPHUUYECKUX  BBIPAKEHUH W pemiaTth
TPUTOHOMETPUUECKHUE YPABHEHUS;
[1P11 BBIMONHATH IpeoOpa3oBaHUs LENBIX, PALIMOHANBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUN U
pelaTbh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHATIBHBIX U HPPALlMOHAJIBHBIX YPABHEHUI 1 HEPABEHCTB;
[1P12 npumeHsTh ypaBHEHHsI U HEPABEHCTBA JJIsl PELIEHUS MaTEeMAaTUYECKUX 3aJad U 3a7ad U3
pa3nuYHbIX 001acTel HAyKH U peantbHOM KU3HM,
[1P13 MonenupoBaTh pealbHbIE CHTyallMd Ha S3bIKE anreOpbl, COCTABISATh BBIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA II0 YCIOBUIO 3aJadd, MCCIENOBATh IIOCTPOCHHBIE MOJEIU C
MCTIOJIb30BaHUEM arnapaTa ainreopsl;
[IP14 npumeHATh CBOMCTBAa CTENEHU s TNpPeoOpa3oBaHMs BBIPAKEHUH, ONEPUPOBATH
MOHATUSAMHM: IIOKA3aTeIbHOE YPaBHEHHWE M HEPABEHCTBO, pEIIATh OCHOBHBIC  THIIBI
IIOKAa3aTeNIbHbIX YPABHEHUI U HEPABEHCTB;
[IP15 BBIMONHATH MpeoOpa3oBaHUsI BBIPAKEHUM, COJEPXKAIIMX JIOrapu(PMBbI, OMEPUPOBATH
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MOHATUAMM: JIOTapU(PMHUUYECKOE YpaBHEHHE W HEPaBEHCTBO, peUIaTb OCHOBHBIC THIIBI
Jorapu(pMUUECKUX YpaBHEHUI U HEPaBEHCTB;

I1IP16 HaxOaUTH pelIeHNs MPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

[IP17 onepupoBaTh MOHATHAMM: CUCTEMA JIMHEWHBIX YPABHEHHM U €€ PEIICHHE, UCII0JIb30BaTh
CUCTEMY JINHEHHBIX YPAaBHEHUH /71 pELICHMS IPAaKTUYECKUX 3a/1a4;

[1P18 HaxoauTh pemieHuss NPOCTEUIINX CHCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YPaBHEHUU U
HEPaBEHCTB;

[IP19 wmonenupoBaTh peajgbHblE CHUTyallMM Ha fA3bIKE anreOpbl, COCTaBJISATh BbIpAXKEHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33Ja4H, UCCIIEI0BATh IIOCTPOCHHBIE MOJEIH C
UCIOJIb30BaHUEM allapaTa ajareopsl.

ITP20 onepupoBaTh MOHATUAMU: GYHKIIHS, CIIOCOOBI 3a1aHUs (PYHKIINUHU, 0OJIACTh ONpeeICHUs U
MHO’KECTBO 3HaUeHUN (QyHKIUH, rpa@uK GYyHKIUH, B3aUMHO oOpaTHbIE QYHKIUY;

[1P21 omepupoBaTh MOHATHSAMU: YETHOCTh W HEUETHOCTb (DYHKIUH, HYIUd (YHKIHUH,
ITPOMEXKYTKH 3HAKOITOCTOSTHCTBA;

[1P22 ucnonp3oBaTh rpaduKu GYHKUIUH U pelICHHUs YPaBHEHUIA;

[1P23 crpouth M uutaTh rpaduku JTUHEHHON (GYHKIUHM, KBAAPAaTUYHON (YHKIUH, CTENIEHHON
(YHKIHU C LIETBIM IT0Ka3aTeleM;

[1P24 wucnonb3oBath rpaguku (GyHKIUN A UCCIIEIOBAaHUS IPOIECCOB U 3aBUCHUMOCTEH MpH
pelIeHNH 3ajad U3 JAPYyruxX y4eOHBIX MPEIMETOB M peallbHOW KM3HM, BhIpaXaTh (OpMyIaMu
3aBUCUMOCTH MEXIy BEITMYNHAMU.

[1P25 onepupoBaTh MOHATUSAMHU: TEpUOAMYECKAs (QYHKUUS, MPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHM, TOUYKH 3KCTpeMyMma (YHKIMH, HauOoJblllee U HalMEHbIlee 3HAYeHHs] (YHKIMHM Ha
MIPOMEXKYTKE, UCTIOIb30BaTh UX JUIS UCCIIEAOBAaHUS (PYHKIIUH, 3aJJaHHOM IrpaduKom;

[IP26  omepupoBaTh MOHATHSMH: TpadUKH  TOKAa3aTENbHOH, Jorapu@Muyecko u
TPUTOHOMETPUUYECKUX (PYHKIUH, N300paxkaTh MX Ha KOOPJUHATHON IJIOCKOCTH M UCIOJIb30BATh
JUISl pELIEHUS] YPABHEHUN U HEPABEHCTB;

[1P27 wu300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpapUKH JHMHEHHBIX YpaBHEHUH U
WCIIOJIB30BATh UX JUUIS PEIICHUS CUCTEMBI IMHEWHBIX YPaBHEHNN;

I1P28 wucnons3oBaTh rpadukud (YHKUMN JUIsI MCCIEAOBAaHUS IPOLECCOB U 3aBHUCUMOCTEH M3
JOPYTUX Y4EOHBIX JUCLMILINH.

[1P29 omepupoBaTh MOHATUAMHU: IOCIEAOBATEIBLHOCTb, apuUpMeTHdecKas M TeOMeTpHuYecKas
IIPOTPECCUU;

ITP30 onepupoBaTh MOHATHAMHU: OECKOHEYHO yObIBalOIlas reoOMeTprudecKas Mporpeccus, Cymma
0eCcKOHEYHO yObIBaIOIIe reOMEeTpHUECKON IPOrPeCcCHi;

ITP31 3a1aBaTh MOCIEA0BATENILHOCTH Pa3IMYHBIMU CIIOCOOAMU;

[1P32 wmcrnonb30BaTh CBOWCTBA MOCIEAOBATENBHOCTEW M MPOrPECCHM NI PELICHUS PEabHBIX
3a]1a4 NIPUKJIAJHOTO XapaKTepa;

[1P33 onepupoBaTh MOHATUSAMU: HENPEPBIBHAS PYHKIIMS, TPOU3BOIHAS (DYHKIIMHU, UCTIOIB30BaTh
reoOMeTpHUECKUI U (PU3NYECKUN CMBICI IPOM3BOIHOMN JJIS pEIIeHUs 3a/1a4;

[1P34 HaxoIuTh MPOW3BOJHBIE 3JIEMEHTAPHBIX (DYHKUUN, BBIUYUCIATH MPOU3BOIHBIE CYMMBI,
MIPOM3BECHNUS, YACTHOTO (PYHKIIHIA;

[1P35 wucnonb3oBaTh NPOM3BOJHYIO JJIsi HMCCIEAOBaHUS (PYHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTaThl UCCIEIOBAHHS K TOCTPOCHHIO IPauKOB;

[1P36 ncrionbs30BaTh NPOM3BOJHYIO I HaXOXKACHUS HAWITy4dIEro pelleHUs B MPUKIAIHBIX, B
TOM YHCJIE COLMATIbHO-DKOHOMUYECKHX, 3a/1a4ax;

[1P37 omepupoBaTh MOHATUSAMM: NEPBOOOpPa3HAsi U WHTETpas, NOHUMATh T'€OMETPUUYECKUN U
(bu3nUecKuil CMBICI UHTETpaa;

[1P38 HaxoauTh mepBoOOpa3HbIe dIEMEHTAPHBIX (YHKIMMA, BBIYUCIATH UHTETPAN 1Mo (opmyre
HrroTona-Jleionuna;

[1P39 pemats npukiaaHble 3a7a4yd, B TOM YHUCJIE COLUATBHO-IKOHOMUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBaMH MaTEMaTHYECKOI0 aHAJIN3A.

[1P40 oneprpoBaTh NOHATUAMHU: MHOXKECTBO, OIIEpAllMU HaJ MHOKECTBAMM;
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I1P41 mcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amlmapar JJs ONMCaHUsS peaJbHbIX IIPOLECCOB
U SIBJICHUM, IPU PEIlIeHUH 3a/1a4 U3 JPYTruX y4eOHbIX MTPEIMETOB;

I1P42 onepupoBaTh NOHATUSAMMU: OIIPEJEICHNUE, TEOPEMA, CIIEICTBUE, 10KA3aTEILCTBO;

[1P43 onepupoBaTh NOHATUAMU: TOUKA, IPAMasi, INIOCKOCTB;

I1P44 npuMeHATh aKCMOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX IPU PELIEHUH T'€OMETPUUECKUX
3ajad4;

IIP45 omnepupoBaTh MNOHATHSMM: NApPAJUIEIBHOCTh M NEPIEHAUKYJISAPHOCTh MPSAMBIX H
IIOCKOCTEI;

[TP46 xnaccupuuUpOBaTh B3aUMHOE PACIIOIOKEHHUE MPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE;
[1P47 omnepupoBaTh MNOHATUSMHU: JBYIPAaHHBIM yroyl, TpaHH JBYTPaHHOTO YrIua, pedpo
JBYI'PAHHOI'O yIJIa, IMHEWHBINA yTOJ ABYTPAaHHOIO YIJIa, IPajyCHas Mepa ABYTPaHHOIO yIJa;
[1P48 omnepupoBaTh NOHATUSAMU: MHOTOTPAaHHUK, BBITYKJIBIM M HEBBITYKJIBI MHOTOIPaHHUK,
3JIEMEHTBI MHOT'OTPaHHUKA, ITPAaBUJIbHBI MHOTOI'PaHHHUK;

[1P49 pacno3HaBaTh OCHOBHBIE BUIbl MHOTOTPAHHMKOB (IMpaMHJia, MpPU3Ma, MPSIMOYTOJbHBIN
napaiesnenurnes, Kyo);

[IP50 xmaccudumpoBaTth MHOTOTPAHHUKH, BBIOWpas OCHOBAaHMS JUIA  KJiacCU(pUKAIIUN
(BBIIyKJIBIE M HEBBINYKJIBIE MHOTOTPDAHHUKH, IPAaBUJIbHBIE MHOTOTPAHHUKH, IMIPSMBIE MU
HAKJIOHHBIE MPU3MBI, TapalJIeNIeUIEe bl );

IIP51 onepupoBaTh NOHATUAMM: CEKyLIas INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB;

[1P52 00BsACHATH IPUHLIUIIBI TIOCTPOSHUSI CEYEHH, CTIOIB3YSl METO/I CIIEIOB;

IIP53 cTpouTh cedeHMs MHOTOTPAaHHUKOB METOJIOM CJIEAOB, BBIIOIHATH (BBIHOCHBIE) INIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYp: BUJI CBEPXY, COOKY, CHHU3Y;

[1P54 pemath 331241 HAa HAXOXKIEHUE TEOMETPUUECKUX BETMUMH 110 00pa3liaM MIIH aJrOpuTMaM,
MIPUMEHSS U3BECTHBIE AHAIMTHYECKHE METOABI MPU PEIIECHUN CTAHIAPTHBIX MAaTEMaTHYECKUX
3a/1a4 Ha BBIYMCIICHUE PACCTOSHUN MEXIY ABYMS TOYKAMH, OT TOYKH 0 IPSIMOU, OT TOYKH J0
IIJIOCKOCTH, MEK/Ty CKPEIIMBAIOIIUMUCS MPSMBIMU;

[1P55 permate 331241 HAa HAXOXKIEHUE TEOMETPUUECKUX BETMYMH 110 00pa3liaM MIIH aJropuTMaM,
MIPUMEHSS U3BECTHBIE AHAIMTHYECKHE METOABI MPU PEIICHUN CTAHJAPTHBIX MATEMaTHYECKUX
3alad Ha BBIUMCIEHUE YIVIOB MEXKJY CKPELIUBAIOIIMMUCS IMPSAMBIMU, MEXIY MPIMOU U
IJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU, ABYTPAHHBIX YTJIOB;

[1p56 BbIUKCIATE 00BEMBI U IJIOMIAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma, MHUpaMHIA) C
MpUMEHEHHEM (OpPMYJ, BBIYUCISATH COOTHOLIEHUS MEXIy IUIOMAAIMH [OBEPXHOCTEH,
o0beMaMu 10100HBIX MHOTOT PAHHUKOB,;

[IP57 onepupoBaTh MNOHATHAMH: CHMMETpPUS B IIPOCTPAHCTBE, LIEHTP, OCh M IIJIOCKOCTh
CUMMETPHUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUHU (PUTYPBI;

[1P58 u3BnekaTh, IpeoOpa3OBbIBaTh U MHTEPIPETHPOBATH MH(GOPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeJCTaBIeHHYIO Ha YepTexkax U pUCYHKaX;

[1P59 mpumensTs reoMerpuueckue (akThl s PpEUIeHUs CTepeoOMEeTpPUUYEcCKHUX 3ajad,
MIPEANOJIAraloUX HECKOIbKO IIAroB PEIICHMs, €CIM YCIIOBHUsS IIPUMEHEHUs 3aJaHbl B SIBHOU
dopme;

IIP60 mpumeHATH NpOCTEMIINE NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI NIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4;

[IP61 mnpuBOoAMTH mNpUMEpPHl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOAE MW KU3HH,
pacIo3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

IIP62 mpuMeHATH MOJIy4EHHbIE 3HAHUS Ha NMPAKTHUKE: aHAJIM3MPOBATh PEAJbHBIE CUTyallUd U
MIPUMEHATh  W3Y4YEHHbIE IIOHATHA B  IIPOLlECCE IIOMCKA  PEHICHUS  MaTeMaTH4YeCKH
copMyIMpPOBaHHON TNPOOJIEMBI, MOJAEIMPOBATH pEallbHbIE CHUTYallMd Ha S3bIKE T'€OMETpPUH,
HCCIEA0BATh MOCTPOEHHBIE MOJEIN C HMCHOJb30BAHUEM TI'€OMETPUUYECKHUX IOHATHA M TEOpEM,
ammapara ajireOpbl, pelaTh NPaKTHUECKUE 3a/1a4H, CBA3aHHBIE C HAXOXK/IEHUEM FeOMETPUUECKUX
BEJINYUH;

[IP63  omepupoBaThb  MOHATUSAMHU:  UMWJIMHAPUYECKAass  IOBEPXHOCTb,  OOpasyrolue
LWJIMHIPUYECKON TTOBEPXHOCTH, LIMIUHAP, KOHUYECKas TOBEPXHOCTh, 00pa3yIolie KOHUYECKOi
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MOBEPXHOCTH, KOHYC, ChepruuecKast IOBEPXHOCTh;

[1P64 pacno3HaBaTh Tena BpamieHus (MUIHHAP, KOHYC, cdepa U map);

ITP65 00BACHATH CIIOCOOBI MOTyYEHUs TEJ BpallleHHS;

[TP66 xnaccudunmpoBaTh B3aUMHOE PACIIOIOKEHNUE C(PEephl U TUNIOCKOCTH;

IIP67 onepupoBaTh MOHATUSAMHU: LIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA,
IapOBOM CJI0M, OCHOBaHUE IIAPOBOI0O CJIOSA, BHICOTA IAPOBOT0O CJIOSA, IAPOBOM CEKTOP;

[1P68 BBIYMCHATH OOBEMBI M IUIOIIAJM MOBEPXHOCTEH TEN BpAIICHUS, FTEOMETPUUYECKUX Tel C
npuMeHeHueM Gopmyi;

[1P69 onepupoBaTh MOHATHUSMHU: MHOTOTPAHHUK, BIMCAaHHBIH B cepy M OMHCAHHBIA OKOJIO
cdepsl, cepa, BOUCaHHAS] B MHOTOI'PAaHHUK WM TEJIO BpallleHUs;

ITP70 BBIYMCIHATH COOTHOIICHUS! MEXKAY IUIOLIAIIMU MIOBEPXHOCTEH U 00beMaMH 10J00OHBIX TE;
[1P71 wm3ob0paxarbh u3ydaemble (UTYypbl OT PYKHM W C NPUMEHEHHEM IPOCTBIX YEPTEHKHBIX
UHCTPYMEHTOB;

[1P72 BBINONHATH (BBIHOCHBIE) TUVIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD: BUI
CBepXY, COOKY, CHU3Y, CTPOUTH CEUEHHs TeJ BpalllCHHS;

[1P73 u3BnexkaTh, HHTEPIIPETUPOBATh U NMPEOOPa30BbIBATh MH(GOPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeJCTaBICHHYIO Ha YepTexkax U pUCYHKaX;

[1P74 oneprpoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE;

IIP75 BBINONHATH NEHUCTBUS CIIOKEHHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXKECHHS BEKTOpa
Ha YUCJI0, OOBACHATH, KAKUMU CBOMCTBAMU OHH 00J1aat0T;

I1P76 nmpuMeHsTH TpaBUIIO NapajlIeIeUIIEa;

[IP77 omepupoBaTh MNOHATHAMH: JIEKAPTOBBI KOOPAMHATHI B mpocTpaHcTBe, [IP78 Bektop,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXAY BEKTOpaMy,
CKJIIPHOE MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPHI;

IIP 79 HaxoauTh CyMMy BEKTOPOB M MPOU3BEIEHUE BEKTOPA HA YNCIIO, YTOJI MEKIY BEKTOPaMH,
CKJIIPHOE MPOU3BEACHHE, PACKIIAbIBATh BEKTOP IO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM;

ITP80 3aaBaTh IIIOCKOCTh YPAaBHEHHEM B IEKAPTOBOM CUCTEME KOOpP/MHAT;

[1P81 mpumeHsTh reoMerpuueckue (akThl s PpEUIeHHs CTepeoOMEeTpPUUYeCKUX 3ajad,
MIPEANOJIAraloOUX HECKOIbKO IIArOoB PEIICHMs, €CIM YCIIOBHUsS IIPUMEHEHUS 3aJaHbl B SIBHOU
dopme;

I1P82 pemaTh mpocTelIMe reOMETPUIECKUE 3a1a4l HA IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO
METOAA;

IIP83 pemarbp 3agauM Ha J[10Ka3aTEIbCTBO MAaTEMAaTUYECKUX OTHOLIEHUH U HAaxXOXKICHHE
reOMETPUYECKUX BEJIMYMH MO 00pasliaM WK aNrOpUTMaM, NMPUMEHSS U3BECTHBIE METOJbI MPH
pELIEHNN CTaHIapPTHBIX MaTEMaTUUECKUX 3a7ay;

[1P84 mpumeHATh mpoCTEHIIME NPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4;

[IP85 mnpuBOOMTH mNpHUMEpPbl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEM B NPHUPOAE U IKHU3HH,
pacIo3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

[IP86 mpuMeHATH NOJIydeHHBIE 3HAHMS Ha MPAKTHKE: aHAIM3UPOBAaTh pPEalbHbIE CUTYAallMU U
IIPUMEHATh  U3YYEHHBIE IIOHATHA B  IIPOLIECCE IIOMCKA  PEIICHUS  MaTeMaTU4ECKU
chOopMyJIMPOBaHHON MNpoOJIEeMbl, MOAEIUPOBATH peajbHbIE CUTyallMd Ha S3bIKE T€OMETPHH,
HCCIIEA0BATh MTOCTPOEHHBIE MOJEIU C MCIOJIb30BAHUEM I'€OMETPUYECKUX IOHATUH U TEOpEM,
anmapara ajreOpsl, pelaTh IPaKTHYECKUe 3a/1a4M, CBA3aHHbIE C HAX0XKICHUEM T€OMETPUUYECKUX
BEJIMYNH;

[1P87 untath U CTPOUTH TAOJIULIBI U JUATPAMMBIL;

[1P88 omepupoBaTh MOHATUSAMHU: CpeaHee apUPMeTHdYecKoe, MeJIuaHa, HauboublIee,
HarVMeEHbIIIEE 3HAaYCHHE, pa3MaX MacCHBa YHUCIOBBIX JaHHBIX;

[1P89 omepupoBaTh TOHATHUSMHU: CIYYaWHBIH SKCIEPUMEHT (OMBIT) U CIy4ailHOE COOBITHE,
3JIeMEHTapHOEe COOBbITHE (IEMEHTApHBINM MCXOJ) CIyYalHOTO OIBbITAa, HAXOJUTh BEPOSTHOCTU B
OIBITaX C PAaBHOBO3MOXKHBIMU CITyYailHBIMH COOBITUSIMHU, HAXOJUTh U CPAaBHUBATh BEPOSATHOCTH
COOBITUI B U3YUYEHHBIX CITy4alHbIX SKCIIEPUMEHTAX;
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ITP90 HaxomuTh M (GOPMYIHUPOBATH COOBITHS: TMepeceyeHre U 00beIMHEHHE JaHHBIX COOBITHH,
coObITHE, MPOTHUBOIIOJIOKHOE JIaHHOMY COOBITHIO, TOJB30BAaThCS JauUarpaMMamMu Oiiepa U
(bopMyII0#i CrOKEHHS BEPOATHOCTEH MPU PELICHNH 33/1a4;

[1P91 omepupoBaThb NOHATHUSAMHU: YCJIOBHAs BEPOSITHOCTh, HE3aBHCHMBIE COOBITHS, HaXOIUTh
BEPOSITHOCTH C IIOMOILIBIO IIPaBUjIa YMHOXKEHUs, C IOMOIIBIO IepeBa CIIy4YalHOIO OIIBITA;

[1P92 npumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEIICHUH 3a/a4;

IIP93 onepupoBaTh NOHATHUAMHU: HCIBITAHWE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUSl UCIBITAHUM,
ycnex W HeyJada, HaXOJUTh BEPOSTHOCTU COOBITUH B CEPUHM HE3aBUCHUMBIX HCHBITAHUHN 110
NIEPBOTO yCrexa, HaXOAUTh BEPOSITHOCTU COOBITHI B CepuH UCIIbITaHUN bepHyuy;

[IP94 omnepupoBaTh MNOHATHAMM: ClydailHas BEJIMYHMHA, pPACHpPEIEICHUE BEPOSATHOCTEH,
JuarpaMma paclpeeseHus;

[IP95 cpaBHMBaTH BEPOATHOCTH 3HAYEHUN CIIy4allHOW BEJIWYHUHBI 110 PACIPEACIICHUIO HIIU C
IIOMOILBIO IUArpaMM;

[IP96 omnepupoBaTh IOHATHEM MATEMATHYECKOIO OKWJAHUSA, IPUBOAUTH IPUMEPHI, KaK
MIPUMEHSAETCS MaTEMaTU4YeCKOe OXUIAHUE CIyYalHOW BEJIMYMHBI, HAXOAUTh MaTEMaTU4YECKOe
0’KHJIaHHE T10 JTAHHOMY PACHpPEIEICHUIO;

[TP97 uMeTh mpeaCcTaBlIeHNE O 3aKOHE OOJIBIINX YHCET,

[TP98 numeTh mpeacTaBieHNE O HOPMAIBHOM PACIIPEACIICHUN.
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4. TEMATHYECKOE IINTAHUPOBAHUE

No [IporpammHuoe conepxanue, Tema 3aHsATUA
ILIL.

Komuuect
BO 4YacoB

B toMm uucie

[Ipenmetnsie (I1P) u
muaHocTHbIE (JIP)
pE3yIbTATHI

YP

3 | K CP

1 kypec, 1 cemecTp

AJITEBPA U HAYAJIA AHAJIM3A

"Qucna u evtuucnenus'”

Copep:xanue:Pannonanbaeie yncina. OOBIKHOBEHHBIC U JACCATUYHBIE IPOOH, TPOLECHTHI, OECKOHEUHbIE MEPHOIUYECKUE
Ipobu. AprupMeTHIecKre ONepany ¢ paloHAIbHBIMU YHCIAMH, IPEoOpa30BaHMs YHCIOBBIX BEIpaXeHUH. [IpumeneHne
npoOeli ¥ MPOLEHTOB YISl pELICHHs NPUKIaJHbIX 33a4 U3 Pa3INYHbIX OTPACIICH 3HAHUH U PEANIbHOM KU3HU.
JleiicTBuTeNbHBIE YKCa. PalMOHAIBHBIC U UPPALMOHAIBHBIE YHCIa. Apu(pMETHYECKUE ONEpalry C ACHCTBUTEILHBIMU
yucnaMu. [IpuGIkeHHbIe BBIYUCICHNS, IPaBUIIa OKPYTJICHHs, IPUKUIKA U OL[CHKA Pe3yIbTaTa BHIYHCIICHHUH.

Crenenb ¢ nensiM nokasareneM. CrangaptHas ¢opma 3anucu AeicTBUTENBHOrO yucna. Mcnonb3oBaHue MOAXOASIIEH
(hOpMBI 3amKcH ACHCTBUTENBHBIX YHCEI IS PEIICHUS IPAKTUYECKHUX 33/1a4 U NIPE/ICTABICHHS TAaHHBIX.

ApudmeTnueckuil KOpeHb HATYpaIbHOH cTeneHu. JlelcTBHS ¢ apudMEeTHIECKUMH KOPHSIMHU HaTypAJIbHON CTEICHH.
HarypanbHbie u uensie uncia. [Ipu3Hak AeTuMOCTH 1enbiX qrcen.CTeneHb ¢ paiHoHATBHBIM [OKa3aTeleM.

14

HCJ'II/I 1 3aJ1a41 MAaTCMATUKHU ITPpHU OCBOCHHUH CIICHIUAJIbHOCTH.

HCJ'IBIC " pallMOHAJIbHBIC YHCJIA. I[eﬁCTBHTGHBHLIC qucia.

BrimonHenue neiicTBUil Hag NEUCTBUTEILHBEIMUA YUCIIAMU.

Ilpouenmul 6 pewsenuu npogeccuonanvnvix 3a0au.

Kopnu u crenenn. Kopau U3 HaTypaJIbHOTO YKCIIA U UX CBOMCTBA.

Crenenu ¢ panrOHaJIbHBIMH ITOKa3aTCIIIMA U UX CBOMCTBA.

NN | W |[—

[pakTrdeckas padora 1. BeimonHeHNE TOXIECTBEHHBIX IpeoOpa3oBaHuil Hal
CTEIICHHBIMH BBIPKCHHUSIMH.

NN NN

TIP1- TIP4,
TIP6-TIP9
JIP1- JIP8

AJITEBPA 1 HAYAJIA AHAJIM3A

"YpaBHEeHHUS U HEpaBeHCTBA"

Copnep:xanue: PeieHne uppaoHaIbHBIX ypaBHEHUH U HepaBeHCTB. [IpuMeHeHne ypaBHEHHI 1 HEPABEHCTB K PEILICHUIO
MaTeMaTHIeCKHX 3a1ad U 33124 U3 Pa3IMIHbIX oOsacTeil Hayku U peanbHOH ski3HU.IIokazaTenbHbIe YpaBHEHUS 1
HEPaBEHCTBA.

8 | Pemenne npocreidmyx uppalvoOHAIBHBIX YPABHEHU.
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9 Hpaktudeckas pabora 2. Penienne npocTelmmx NoKa3aTebHBIX ypaBHEHUH.

P9, TIP11,
P13 - [IP14
JIP1- JIPS

AJITEBPA 1 HAYAJIA AHAJIU3A

"Yucna u ¢viuucnenua'’
Copnep:xanne:CpoiictBa crenenu.Jlorapudm yncia. JlecsiITHYHbBIE M HATYpabHbIE JIOrapH(MBbL.

10

10 Jlorapudm uncna. OcHoBHOE Jorapudmmdeckoe ToxaecTBo. CBOMCTBA 2
norapuMoB.

11 [IpeoOpazoBanue norapupMUYECKUX BBIPAKECHHH. 2

12 Pemrenne npocreiimmx torapupMUIeCKUX ypaBHEHUH. 2

13 Ilpakmuueckan paboma 3. Bapuanmeol opopminenus 3eneHnoit 301l 6 gropme
Jozapugmuyueckoii cnupanu.

14 Pemenne 3aga4 no teme «KopHu, crenenu u torapudmoi».

\S)

I1P8, ITP11, IIP15
JIP1- JIP8

I'EOMETPHUA

«HpﬂMble U njiocKkocmu 6 npocmpancmee»

Conep:xanne:OCHOBHBIC IIOHSTHS CTEpeOMETpuM. Touka, MpsMas, IUIOCKOCTb, IIPOCTpaHCTBO. IloHsTne 006
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHHU: aKCHOMBI CTEPEOMETPHH U CJISJICTBHS U3 HUX.

BzanmHOE pacrionokeHHe NMPSAMBIX B IPOCTPAHCTBE: MEPECEKAIOIINECs, NapalieIbHbIe H CKPCIIMBAIOIIMECS MPSMBIC.
TNapaniensHOCTh TMPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: MapajuieibHBIC MPSMBIC B MPOCTPAHCTBE, MapalIebHOCTD
TpeX NPSIMBIX, apaUIEIbHOCTD MPSIMON M INIOCKOCTH. YTJIBI C COHAIIPABICHHBIMU CTOPOHAMH, YTOJI MEXIY NPSMBIMU B
npoctpancTBe. IlapannenbHOCTh IUIOCKOCTEH: MapajienbHble IUIOCKOCTH, CBOMCTBAa INAapajuIeNbHBIX IUIOCKOCTEH.
TIpocreiine npocTpaHCTBEHHBIE (PUIYPBI HA IIOCKOCTU: TETPAdP, KyO, Mapaiesenumnel, IOCTPOCHHE CCYCHUH.
TleprieHANKYIAPHOCTD NPSIMOM M IUIOCKOCTH: IEPIEHIUKYJISIpPHbIC HPsIMBIE B IIPOCTPAHCTBE, HPSIMBIC MapajUIeNbHEIC H
HEPICHANKYIAPHbIC K IUIOCKOCTH, HPM3HAK MEPHEHIUKYISIPHOCTH MPSAMOH ¥ IUIOCKOCTH, TeopeMa O HpSMOi
HEPICHANKYIIPHON IUIOCKOCTH. YTJIBI B HPOCTPAHCTBE: YIOJ MEKAY MNPSIMOA M IUIOCKOCTBIO, ABYTPAHHBIH yrodi,
JIMHEHHBII yroJ ABYrpaHHOTro yria. [lepneHauKysp 1 HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSHHE OT
OpsiIMOM 10 TUIOCKOCTH, TPOEKIMs (GUTYpbl Ha IUIOCKOCTb. IlepHeHOMKYISIPHOCTh IUIOCKOCTEH: MpH3HAK
HEpPIeHANKYIIPHOCTH ABYX IIOcKocTeil. Teopema o Tpex MeprueH MKy Ispax.

14

15 B3auMHoe pacnionoxeHue IByX NpsSMBIX B MpocTpaHcTBe. [lapaniensHocTh
npsAMoi U mnockocTh. [lapannenbHOCTh MIOCKOCTEN.

16 [IprMeHeHue npu3HakKa napaiebHOCTH IPAMOM U INIOCKOCTH PH pELIEHNN 2
3ajad.
17 [TapannenbHOCTb IUIOCKOCTEH 1 UX CBOMCTBA. 2

I1P42 - T1P47
JIP1.3

JIP4.1

JIP 6.1,6.3 - 6.4;
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18 IlepnenauKyIApHOCTH NPSMOM U INIOCKOCTH. IIeprieHANKYJIISp U HaKJIIOHHAS. 2 JIP7.2

19 [pakTuueckas padora 4. Haxoxaenne yrira Mexry IpsIMOH | TUIOCKOCTBIO. 2 JIP8.1 - 8.2

20 JByrpanusiil yroja. Yroia Mexay IOCKOCTAMU. [lepneHaukyaspHOCTh ABYX 2
IJIOCKOCTEH.

21 Ipaxrideckas padota 5. Periennre 3a1a4d o teme: 2
«IpsiMble U TIIOCKOCTH B IIPOCTPAHCTBE.

BEPOSTHOCTDb U CTATUCTHUKA 4

«Cyuaiinvle coObIMUA U 6€POAMHOCII)

Copnepxanne:Kombunaropaoe npasBuio ymHoxeHus. IlepectaHoBku u ¢akropuan. Yucno couetanuid. TpeyronbHUK

ITackans. ®opmyaa 6uaoma HeioToHa.

22 KomOnHaTopHOE mpaBmito yMHOKeHHS. [lepecTaHOBKY U hakTOpHal. 2 T1P92

23 [pakTruueckas padora 6. Tpeyronsuuk Ilackans. ®opmyia bunoma HeroToHa. 2 JIP1.3. JIP4.1

., .
JIP 6.1, 6.3 - 6.4;
JIP7.2, JIP8.1 - 8.2

T'EOMETPUS 10

«Bexmopul u koopounamut 6 NPOCMPAHCMEE)

Conepmaﬂue:BeKTop Ha IUIOCKOCTH W B IPOCTPAHCTBE. CrokeHre U BBIYMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha

gucno. Paznoxenue BEKTOpa IO TPEM HEKOMIUIAaHAPHBIM BEKTOpaM. HpaBI/UIO napajurejienuneaa. Penrenne 3aja4,

CBSI3aHHBIX C NPHUMEHEHHEM IpaBWJI ICHCTBUH ¢ BekTopamu. [IpsMoyronpHas cucTeMa KOOPAMHAT B IPOCTPAHCTBE.

Koopaunatel Bektopa. IIpocreiime 3amaud B KOOpAMHATAaX. YTOd MeXAy Bekropamu. CKalspHOE MpPOU3BEICHHE

BEKTOPOB. Brrurciienne YIJIOB MEXIAY HNPAMBIMA U IUIOCKOCTSIMH. KOOpI[P[HaTHO-BeKTOpHLIﬁ METOA NpU PEHICHUH

TCOMCTPHUUYCCKHUX 3ada4.

24 BexTop Ha miockocTH U B mpocTpaHcTBe. ClokeHHe W BBIYMTAHHUE BEKTOPOB. | 2 TIP74 — TIP&6
KomiutanapHbsle BEKTOPBI. JIP1.3

25 [pakTrueckas padora 7.Penienue 3a1a4 ¢ MpUMEHESHUEM TIPABIII ACUCTBUM Ha | 2 HP4-1
BEKTOpaMH. )

26 [IpsiMmoyronbHas cucTeMa KOopauHaT B pocTpancTBe. KoopauHaTel BeKkTopa. 2 JIP 6.1,6.3-6.4;

27 Ilpocmeitmue 3a0auu 6 Koopounamax. Knymoést na kKoopounammuoit | 2 )
naockocmu. JIP8.1 - 8.2

28 [pakTrueckas padora 8.Yrom Mmexmy BekTopamu. CkajaspHOE MpOu3BeIAcHHE | 2
BEKTOPOB.

AJITEBPA 1 HAYAJIA AHAJIU3A 4

"Qucna u evtuucaenusn’’
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Copaep:xxanne:Cuayc, KOCHHYC U TAHTCHC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apPKTAHT€HC YHCIIOBOTO
apryMeHTa.

29 CuHyc, KOCUHYC M TaHT'€HC YHCJIOBOTO apryMeHTa. 2 TIPS
PKCUHYC, apKKOCHUHYC, apKTaHI'€HC YHUCIIOBOI'O apryMEHTA.
JIP4.1
JIP 6.1, 6.3 - 6.4;
JIP7.2
JIP8.1 -8.2
AJITEBPA 1 HAYAJIA AHAJIN3A 20 12
"Vpasnenusa u nepasencmea'’
Conep:xanne: IIpeoOpasoBaHne TPUTOHOMETPUUYECKUX BbIpakeHMH. OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYIIBI.
Pelenne TpuronoMeTpuyeckux ypaBHeHUi. [IlpuMepsl TPUrOHOMETPUYECKUX HEPABEHCTB.
31 OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYIIBI. 2 2 TIPS5. T1IP9 — TIP10
> >
32 IIpaktraeckas pabora 9. @opMyIIbI CIOXKEHUS, TBOWHOTO U TIOJIOBUHHOTO 2 2 1IP16
apryMeHTa, IpuBEACHUS. JIP1.3
33 [IpeobpazoBanue CyMMBI TPUTOHOMETPHUECKIX QYHKIHIA B IPOU3BEICHUE U 2 JIP4.1
IIPOU3BEIACHUS B CYMMY. .
v JIP 6.1, 6.3 - 6.4;
34 [IpeoOpazoBaHue TPUTOHOMETPUIECKUX BBIPAKCHUI. 2 2
JIP7.2
35 TpuronoMmerpuueckue ypaBHeHud. [IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB. | 2 JIP8.1 - 8.2
36 [pakTuueckas padora 10. Pemenne TpUroHoOMETpHYECKUX ypaBHEHHM. 2 2
37 Penienue TpuroHoMeTpUYECKUX HEPABEHCTB. 2 2
38 IpakTuueckas padora 11. Pemenue 3amad no teme « Tpuronomerpuueckue 2 2
BBIP@KCHHUsI, YPABHEHUS U HEPABEHCTBAY.
39 Pemenne uppanroHalbHBIX, IOKA3aTENbHBIX, JIOTAPH(PMHUECKUX YPABHEHUH U 2
HEPABEHCTB.
40 [IpsiMbIe 1 MIIOCKOCTH, BEKTOPBI K KOOPJIAUHATHI B IPOCTPAHCTBE 2

20




HUTOTI'O B 1 cemectpe

80

36

36

1 kypc, 2 cemecTp

AJITEBPA 1 HAYAJIA AHAJIM3A

«@ynxyuu u zpagurxu»

Conepsxanne: DyHKIms, crnocoObl 3amaHust (yHkimu. I'paduk ¢yHknun. Bsanmuo obpatHele (yHkiun.O6nacts
ompezeIeHNss 1 MHOXXeCTBO 3Ha4eHui (yHkimu. Hymu ¢pynkuun. IIpoMexyTki 3HaKOIOCTOSHCTBA. YeTHbIC 1 HeYeTHbIC
¢ynxmum.CrenenHas (yHKIHS ¢ HaTypalbHBIM H LeNbIM IoKka3ateneM. Ee cBoiictBa m rpaguk. CBoiicTBa U rpaduk
KOpHs n-oif creneHn.TpUroHoMeTpuyecKas OKPYKHOCTb, OINpPEJEICHHE TPUTOHOMETPUYECKUX (PYHKIHI YHCIOBOTO
aprymenta. @yukius. [lepuoguueckue ¢Gynkuun. IIpoMeKyTKH MOHOTOHHOCTH (yHKUHH. MaKCUMyMBl U MHHHMYMBI
¢ysknun. HanbGompmee n HamMmeHbinee 3HadeHMe (YHKIMH Ha TpoMmexyTke. Tpuronomerpudeckne (GyHKIUH, HX
cpoiictBa u rpaduku.IlokazarenbHas u gorapudMudeckas GyHKINH, UX cBoiicTBa u rpaduku.lcnons3oBanye rpadukos
GyHKIMHA 11 pelleHusl ypaBHEHMH M JMHEWHbIX cucteM.lcnone3oBanue rpadukoB (yHKIuMHA Ui UCCIEA0BaHHS
TPOILIECCOB M 3aBHUCHMOCTEH, KOTOPHIE BO3HHKAIOT TPH PENICHHH 3a7ad U3 APYTMX y4eOHBIX MPEIAMETOB M PEallbHOH
JKU3HU.
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41 Oynkms, ciocoObl 3aganus QyHKuud. ['paduk pyHknun. Bzaumuo odpatHsie 2 2 TIP20 —I1P28
CULLULLE JIP1.3
42 OnpeneneHne YETHOCTH W HEYETHOCTH, MPOMEKYTKOB MOHOTOHHOCTH, | 2 2
9KCTPEMYMOB PA3IHUHBIX QYHKIUH. JP4.1
43 CreneHHble, OKa3aTeNbHBIE U TorapuMuuecKie QyHKINH. 2 2 JIP 6.1,6.3 - 6.4,
44 [paktnyeckas pabora 12. [loctpoenue rpagKoB MOKa3aTeNbHBIX U 2 2 JIP7.2
norapuMuueckux QyHKIUH. JIP8.1 -8.2
45 Tpuronomerpruueckue GpyHKIUH, UX CBOMCTBA U TpaduKy. 2 2
46 [MoctpoeHune rpadikoB TPUTOHOMETPUICCKUX (PYHKIIUH. 2 2
47 Onucanue npou3z800CMEEHHBIX NPOUECCOE C ROMOUBIO 2PAPUKOE PYHKUWIL. 2 2
48 [pakTuueckas padora 13. Pemenue 3amad no teMe « ODyHKIIUHU, UX CBOWCTBA U 2 2
rpaduKm»
TEOMETPUS 18 6 10
«MHOrorpaHHuKm»

Conep:xanne: IloHATHE MHOTOTpaHHHKA, OCHOBHBIE OJJIEMEHTHl MHOTOIDAHHUKA, BBHIMYKIBIC W HEBBITYKIIBIC
MHOTOI'DaHHHMKH, pa3BepTKa MHoOrorpaHHuka. IIpusma: n-yrospHas npusma, I'paHd M OCHOBAHMS NPHU3MBbI, NpsiMas U
HAKJIOHHAs MIPU3MbI, OOKOBas U IOJNHAs IMOBEPXHOCTh NpH3MbL. Ilapaienenumnesn, IpIMOYTOIbHBINA Mapajlienenunesn u
ero cpolictBa. Ilupamuna: n-yrompHas IMHpaMHAa, TPaHH U OCHOBAaHHE NHPAMHIBI, OOKOBas U IIOJNHAs MOBEPXHOCTH
MUpaMu/ibl, MPaBUIbHAS W yCEYEHHAs NMUpaMuaa. DJIEMEHThl NpU3Mbl M nupaMubl. [IpaBuiIbHbIE MHOTIOTPaHHUKH:
HOHATHE NPAaBHIBHOTO MHOTOTPAaHHHKA, NpPaBHIbHAS IPHU3Ma M IPABUIbHAs NHUPAMHIA, NPABHIbHAS TPEYTOJIbHAS
NUpaMuzia ¥ MPaBHIBHBIN TeTpadap, kyO. IIpexcraBieHre O NpaBUIBHBIX MHOTOTPaHHHKAX: OKTadp, NOACKAdIp U
ukocasap. CedeHus npusmbl U nupamMupl.CHMMETpPHsS B NPOCTPAHCTBE: CUMMETPHS OTHOCHTENIBHO TOUKH, MPSIMOH,
IUNIOCKOCTH. DJIEMEHThl CHMMETPUH B TNHPaMHAAX, MapajuieleNnuesaX, MpaBUIbHBIX MHOTOTpaHHMKaxX.Bpruncnenue
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9JIEMEHTOB MHOTOTPaHHHMKOB: peOpa, JuaroHany, yriel [lnomans OOKOBOW MOBEPXHOCTHM M IMOJHOW MOBEPXHOCTH
MpsSMOI TPU3MBI, IUIOIIAJb OCHOBaHMM, TeopeMa O OOKOBOW IMMOBEPXHOCTH TpsMOW mpu3Mbl. Ilnomiane OGOKOBOM
MOBEPXHOCTH M MMOBEPXHOCTH MPABUIBHON MUpPAMHUIBI, TEOPEMA O IUIOLIAH yceueHHOU nupamupl. [lonstiue 06 odObeme.
O0bem mnupamuzpl, npusMblIlonoOHeie Tena B mpocTpaHcTBe. COOTHOIICHHMS MEXKIY IUIOMIAISMU ITOBEPXHOCTEH,
00BeMaMy IIOJIOOHBIX TelL.

49 Muororpannuk. [Ipuzma. Bunsr npuswm. [Tapannenenumnen, kyo0.

50 Pemenue 3agau no reme «IIpuzmay.

51 [Inpamupa. IIpaBunbHas nupamuaa. Y ceuyeHHas nupaMua.

52 Pemenue 3agau no teme: «llupamuna u yceueHHass IUpaMUIay.

53 [IpakTuyeckas pabora 14. Pemenue 3agau no teme «[Ipusma u
UpaMUIAY.

NN

54 CummMmerpus B nipocTpaHcTBe. [loHsATHE MPaBUILHOTO MHOTOIPaHHHUKA.

55 Ilpumepot cummempuu ¢ npogeccuu.

56 | 3amauu Ha MOCTPOECHUE CEUECHUH.

57 | lloctpoeHue ceyeHuit NpU3Mbl U MIUPAMUIBI.

\9)

[1P48 — 11P62,
I1P85 — 11P86
JIP1.3

JIP4.1

JIP 6.1,6.3 - 6.4;
JIP7.2
JIP8.1-8.3

TF'EOMETPUS

«Tena BpameHus»

Conep:xanue: Llnnuuapuyeckas MOBEPXHOCTh, 00pasyroOlmNe IMIHHIPUYCCKOH MOBEPXHOCTH, OCh IIMIHHIPHYCCKOH
noBepxHOCTH. L{mimmHAp: OocCHOBaHMS M OOKOBas MOBEPXHOCTb, OOpasyiomias M OCh, IUIOIAIb OOKOBOH H MOJHOU
noBepxHocTH.KoHHYecKas MOBEPXHOCTb, 00pa3ylolue KOHHYECKOH ITOBEPXHOCTH, OChb M BEpIIMHA KOHHYECKOH
noBepxHoctd. KoHyc: ocHOBaHMe M BepiinHa, OOpasyomias H OCb, IUIONIAJb OOKOBOH M IOJHOIH MOBEPXHOCTH.
YceueHHBIH KOHYC: 0Opa3yrolue U BEICOTa, OCHOBaHUS U O0KoBasi moBepxHOCTh.Cepa U miap: LeHTp, paguyc, UaMeTp,
IJIOIA/(b TOBEPXHOCTH cdepbl. B3aumHoe pacronokeHne cepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe,
wionanp cdepbl./300pakeHne Tenm BpalleHUs Ha IUIOCKOCTH. PasBepTka wwiuHApa W Konyca.KomOuHanmm Ten
BpalleHHUs: U MHOTOTPAaHHHKOB. MHOTOTpaHHUK, ONCAHHBIH OKONO cdepsl, cdepa, BIHCAHHAS B MHOTOTPAHHHK, WIH
teno BpauieHus.[lonstue 06 oGbeme. OcHOBHbIE cBoiicTBa 00BeMOB Ten. Teopema 00 0ObemMe MHPSIMOYTOILHOTO
napajuleNienuneaa u cieacTsus uz Hee. O0beM mumHIpa, KoHyca. O0beM mapa u mwiomans chepbl.llogoOHbIe Tena B
npoctpancTBe. COOTHOLICHHS MEXIYy IUIOMAIIMH IOBEPXHOCTEH, oObeMamMu MNOAOOHBIX Ten.CeueHus LIIHHIpa
(mapajienbHO U MEPHEeHAMKYIISIPHO OCH), CeUeHUS KOHyca (IapajuiebHOe OCHOBAHUIO U MPOXOAAIIEe Yepe3 BEpLIMHY),
CCYCHHS LIapa.

QNN

58 Tena Bpamienus (HUIUHAP, KOHYC, cepa U map).

59 [pakTudeckas pabora 15.Bviuucienue niouyadou nogepxHocmu u
00vema yuauHopa u Konyca.

60 IpakTuyeckas pabora 16. Beruucienue miomaay NOBepXHOCTH cepsl U
o0Bema mapa.

T1P63 — [IP73,
T1p85 — IIP86
JIP1.3

JIP4.1

JIP 6.1, 6.3 - 6.4;
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JIP7.2

JIP8.1 -8.3
AJITEBPA 1 HAUAJIA AHAJIU3A 30 20
«Hauana mamemamuueckozo ananuza»
Conepmaﬂue: Hocneﬂosa‘renm—locm, CITOCOObI 3a/laHus TMocIeoBaTebHOCTe. MOHOTOHHBIE TMOCJIEIOBATCIIBHOCTH.
Apudmernyeckass ¥ TeoMeTpuueckas mnporpeccu. beckoHeyHo yObIBaromas reomerpuueckas mporpeccusi. Cymma
OeckoHeUHO yOBIBaromell reoMeTpuueckoil nporpeccur. ©opMyna CIOKHBIX MPOILEHTOB. Vcmonp30BaHne MPOrpeccuu
JUIA pelICHUs pCalIbHBIX 3aJlad NPHUKIAAHOIO XapaxkTepa. Hel’[pepHBHHe (byHKLH/H/I. MeTO}] UHTEPBAJIOB [JIs1 PCLICHUA
HepaBeHCTB. [IpomsBonmHas ¢yHkumu. [eomerpuueckuid u  (usMyeckuii cMbica npous3BonHOi. [Ipou3BoaHbIe
JJIeMeHTapHBIX (yHKIuA. DOpMyNnbl HaXOXAEHUS MPOM3BOJHON CYMMBI, IPOHM3BENICHHS M YacTHOTO (YHKIHM.
anMeHeHHC HpOHSBO}IHOﬁ K HUCCJICIOBAHUIO (pyHKLH/lﬁ Ha MOHOTOHHOCTb U SKCTPEMYMBI. HaXO)K}IeHI/IC HauOOJIBIIETO U
HAMMEHBILETo 3HauYeHHus1 QYHKIMU Ha oTpes3ke. [IpuMeHeHHe MpOM3BOJHOM Ul HAXOXKICHUS HAWIYYLIEro PEIIeHUs B
TIPUKIIAAHBIX 3ada4ax, s ONPEHACIC€HUsI CKOPOCTU IIporecca, 3a1aHHOTO (I)OpMyHOﬁ nin I‘pad)I/IKOM. HepB006p3.3Hﬁﬂ.
Ta6uuia neppoodpasubix. MiHTerpai, ero reoMetpudeckuii 1 pu3udeckuii cMeici. Berancienne uHterpana no gopmyire
Hrerorona-Jleiibuuna.
61 [TocnenoBarensHOCTH. ApudMeTHIECKas U TEOMETPUYECKas MPOrpeccuu. | 2 T1P29 — T1P39
62 | Hcnonv3osanue npozpeccuu 01 peuieHus peaibHblX 3a0a4 2 2 JIP1.3
NPUKNAOH020 XapaKkmepa. TIP4.1
63 [TonaTue o Npou3BOJHOM, €€ TeOMETPUUYECKUM U (PU3UUECKUN CMBICIT. 2 )
@®opmyJibl U npaBuiia AudpepeHnpoBaHus. JIP 6.1,6.3 - 6.4;
64 | IlpakTuueckas pabora 17. BerurcieHnne npou3BOIHBIX Pa3InYHbIX 2 2 JIP7.2
ymtit. JIP8.1 - 8.3
65 Pemrenue 3a1a4 Ha MpUMEHEHUE (PU3HMUECKOTO U TE€OMETPUYECKOTO 2 2
CMBbICJIa TPOU3BOTHOM.
66 | Ilpu3nak Bo3pactanus (yobiBanus) pyHkuuu. Kputuueckue Touku 2
¢yHKIMU. MakCUMyMbl U MUHUMYMBI.
67 | IlpumeHeHue MPOU3BOAHOM K UCCIIEIOBAHUIO (PYHKIINH. 2 2
68 | [Ipaktuueckas padora 18. [loctpoenue rpagukoB GyHKIHM pU oMoy | 2 2
MIPOU3BOAHOM.
69 | Haxoxzaenue HanOoblIEero ¥ HAMMEHbBIIETO 3HAYeHUSI (PYHKIINH. 2 2
70 [TepBooOpasnas u uHTErpan. MHTErpasbl OCHOBHBIX 3JIEMEHTAPHBIX 2
¢dbynkiuit. @opmyna Hetorona—JleliOHMIIA.
71 Brruniciienue HeonpeaeneHHOT0 U ONIPEIETICHHOTO MHTETPAJIOB. 2 2
72 I'eomerprueckuii ¥ GU3NUECKUNA CMBICII ONIPEICIIEHHOT0 HHTErpaa. 2 2
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73 | IIpaktuueckas pabora 19. [IpumeneHune onpeeeHHOro HHTerpana s
HAXOXJIEHHUS TUIOMAN KPUBOJIMHEHHOW TPaIICIINH.

74 | Boluucnenue nnowjaoeil Kiymoé ¢ nHOMOWbI0 uHmezpana.

75 [IpakTrueckas padora 20. Pemenue 3agau no teme: «IIpousBoanas u
HWHTETpaI».

BEPOSATHOCTDb U CTATUCTHUKA

"Cnyuaiinvie coobimus u gepoamnocmu’’

Copnepxxanne: IlpencraBnenne maHHBIX ¢ momomblo Tabmui um guarpamMm. Cpenmee apudMerHdyeckoe, MeIHaHa,
HanOoJIblliee U HAUMEHbIIIEE 3HAYCHNs, pa3MaXx, JUCIIEPCHs U CTaHAapPTHOE OTKJIOHEHHE YNCIIOBBIX Ha0opoB. CirydaiiHble
9KCIIEPUMEHTHI (OMBITHI) M CilydaiiHble COOBITHS. DieMeHTapHble cOOBbITHS (MCXOnbl). BeposTHoCTh ciyuaiiHOro
coOBITHS. BaM30cTh 4acTOTHI M BEpOSTHOCTH cOObITHIH. CiydaliHbIe OIBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTapHBIMH
COOBITHAMHU. BeposTHOCTH COOBITHII B OIBITaX C PABHOBO3MOXKHBIMH DJIEMEHTapHBIMH COOBITHAMH. Omeparuy Haz
COOBITUSIMU: TIepeceyeHue, OObeANHEHHE, MPOTHBOMOJIOXKHBIE COObITHA. Jnarpammel Dinepa. dopmyna CloxXeHUs
BEPOATHOCTEH. YCIOBHAs BEPOATHOCTb. YMHOKEHHME BeposTHOCTEH. JlepeBo ciyuaiiHoro skcnepumenra. dopmyina
IOJIHOH BeposTHOCTH. HesaBucnmmble coObITHA. BHHApHBIH cioydaiHbI ONBIT (MCHBITaHME), yCIeX M Heydada.
HesaBucumble ucnbiTanus. Cepust HE3aBUCUMBIX MCIBITaHUH 10 mepBoro ycmexa. Cepusi He3aBUCHUMBIX HCIIBITAHUH
Bepuymm.

76 BeposTHOCTb COOBITHSI, X BUJIBI K CBOMCTBA. T€OpEMBI CIIOKEHHS U
YMHOKEHHSI BEPOSITHOCTEN.

77 | lIpakmuueckaa paooma 21. Beposamnocmo 6 npogheccuonaipHvix
3a0auax.

78 JuckpeTHas ciiyyaliHasi BEJTMYMHA, €€ YUCIIOBBIE XapaKTePUCTUKH.

79 [pakTuyeckas pabora 22. Beruucienue uncioBbix xapakrepuctuk JICB.

I1P87 — I1P95
JIP1.3

JIP4.1

JIP 6.1,6.3-6.4
JIP7.2
JIP8.1-8.3

b

BEPOSATHOCTDb U CTATUCTHUKA

"Cnyuaitnole eenuuunl U 3aK0H 60abUUX yucen'"

Conep:xkanne: CrywaiiHas BenuuuHa. Pacmpenenenue BeposTHocted. Jlmarpamma pacnpezpenenus. IIpumeps
pacrpesieNiecHnii, B TOM YHCJIE TEOMETPHYECKOe W OMHOMHAnbHOE. UMCIOBBIC XapaKTEPUCTHKH CIy4ailHbIX BEINUMH:
MaTeMaTH4ecKOoe OKHMAAHWe, IMCHEPCHsl WM CTaHAApTHOE OTKIOHeHMe. IIpuMepsl NpHMEHEHHs MaTeMaTHYECKOTo
OKMJaHUs, B TOM 4YHUCIE B 33/a4aX M3 IOBCEJHEBHOH >XM3HM. MareMaTH4ecKoe OKHJIaHUEe OMHApHOH Cily4allHOM
BEINMYMHEL MaTeMaTHYecKoe OXHIAHHE CYMMBI CIIyYailHbIX BEIMYMH. MareMaTHYecKoe OXHIAHHE W IHCIICpPCHS
TeOMEeTPHYECKOro U OMHOMMAIBFHOTO pacnpesieleHnid. 3aKoH OOJBIINX YHCEI U €ro posib B HayKe, IPUPOE U O0IIecTBe.
BriOopounblii  MeTon uccienoBaHui. IIpuMepbl HENPEphIBHBIX CIy4ailHBIX BeIMYMH. [IOHATHE O IUIOTHOCTH
pacrnpeneneHus. 3a1a4u, MPUBOMSIINE K HOPMAIbHOMY pacnpeencHuio. [IoHsATHE 0 HOPMAIbHOM PacIpe/IeICHHH.

80 OCHOBHBIE MTOHATHSI MATEMAaTHYECKOH CTATUCTHKH.
81 Be16opku 1 BeIOOpOUHBIe pacrpenenenus. CocTaBleHre 3aK0Ha CTaTUCTHIECKOTO
pacnpeneneHust BoIOopku. ITocTpoeHne momroHa M rucTorpaMMBl.

I1P96 — I1P98
JIP1.3
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82 Cocmaenenue mabauy u ouazpamm npu peuieHun npogheccuoOHAIbHBIX 3a0ay. 2 2 JIP4.1
83 IpakTrdeckas pabora 23. Perrenne 3a1a4 MATeMaTHIECKOM CTATHCTHKH. 2 2 JIP 6.1. 6.3 - 6.4:
.1, 0. A,
AJITEBPA U HAUAJIA AHAJIU3A 29 13 12
«YPlIBHEHllﬂ U Hepasencmea)
Conepmaﬂue: TO)K,E[CCTBa " TOXKIOCCTBCHHBIC HpeO6pa3OBaHI/I$[. YpaBHeHHe, KOpPEHb YpaBHCHUS. HepaBeHCTBO, peuieHne
HEpaBCHCTBA. MCTOI[ HHTEPBAJIOB. HpI/IMCHeHHe ypaBHeHHﬁ 1 HEPABCHCTB K PCIICHHUIO MAaTEMAaTHYCCKUX 3a1a4 U 3a/1a4
U3 Pa3IMYHBIX 00JacTell HayKH M peasbHOM >ku3HU. CHCTEMBl JMHEWHBIX ypaBHEHuWi. PeleHne npuKIagHbIX 3a1ad
TIOMOIIIBIO CHUCTEMBI JIMHEHHBIX ypaBHeHHﬁ. CucremMbl U COBOKYITHOCTU palMOHAJIbHBIX ypaBHeHnﬁ U HEPaABEHCTB.
HpI/IMeHeHI/Ie ypaBHeHHﬁ, CUCTEM U HEPABCHCTB K PCHICHHUIO MAaTEMATUYCCKUX 3a/1a4d W 3a1a4 W3 PasIUIHbIX obmacreit
HAYKH U peasibHOM KU3HH.
84 MeTtoas! pemeHns ypaBHEHHI: pa3iokKeHHe Ha MHO>KHUTENH, 3aMEHa 2 2 I1P12 — I1P19,
NepEeMEHHOH, MOJICTAHOBKA, TpaQHIECKHH. P26
85 Pemenune ypaBHEHU 1 HEPABEHCTB Pa3IMYHBIMU METOAAMU. 2 2
86 Pemenne ypaBHeHuU 1 HEPaBEHCTB IpaUuUECKUM METOIOM. 2 2 JIP1.3
87 IIpaktryeckas pabora 24. Pemenre ypaBHEHHH 1 HEPABEHCTB TpadraeckuM 2 2 JIP4.1
METOJIOM. .
cTORO - JIP 6.1, 6.3 - 6.4
88 PewieHue ypaBHeHHI U HEPABEHCTB C MOJLYJIEM. 2 2 IP7.2
&9 YpaBHEHUS U HEPABEHCTBA C MOJYJIEM. 2 2 :
90 YpaBHEHUS U CUCTEMBI YPAaBHEHUM C ABYMs [IEPEMEHHBIMU. METOIbI UX 2 2 JIP8.1 - 8.3
peleHusl.
91 I'padmaeckuii ciocob pemeHust ypaBHEHUH 1 HEPAaBEHCTB C ABYMS 2 2
[IepEMEHHBIMHU.
92 Pemenue 3a1au Ha COCTaBJIEHUE YPaBHEHUI. 2 2
93 [pakTuyeckas padora 25.Peutenue npogheccuonanbHbix 3a0ay Ha 2 2
cocmagnenue ypagHeHuil u cucmem ypasHeHuil.
94 Pemienne npukia HbIX 33/1a4 C UCIIONIb30BAHUEM T€OMETPUUECKUX MOJEIIEH. 2 2
95 Pemenue 3agad o Teme «YpaBHEHHS U HEPABEHCTBAY. 1 1
96 JuddepeHipaibHOE U HHTEIPATBHOES UCUHCIICHHE. 2
97 Konrtponbnas pabora 2 2
98 Pemienue 3ay1au mo BceMy Kypcy. 2
IIpoMe:kyTouHasi aTTecTAlUS 6 popme:. 18
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DK3aMeH

HUTOI'O Bo 2 cemecTpe 115(+18) | 41 66 4
BCETI'O | 195 77 102 8
(195 + 18)

VP — ypoxk; 113 — nmpaktuueckue 3ausatust; K — koncynpranum; CP — camocTosTenpHas padora
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