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1. IOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpamma mo ydeOHOMy mnpeamery «Marematuka» (0a30BBIA YPOBEHB)
(mpenmeTHas obnacte «MaremaTtuka U WH(pOpPMATHKa») (Jajee COOTBETCTBEHHO — MpOorpamma)
paszpaborana Ha ocHoBaHuu TpedoBanuii ®I'OC COO, ®OIT COO u ®I'OC CIIO, B ToM uuncie
JIOKQJIBHBIX aKTOB KOJUIEIKA JJIsI peali3aliy 00pa30BaTeIbHON MPOTrPaMMBI MO CIICIIHATLHOCTH
54.02.01 JIuzaiin (1o oTpacisM), BKIIOYACT MOSICHUTEIBHYIO 3alHCKY, COJepKaHUuEe O0ydeHUs,
MJIaHUPYEMBbIE Pe3yJIbTaThl OCBOCHUSI MPOrPAMMBbI, TEMATHYECKOE TUIAHUPOBAHHUE.

B  pasmenax paOoueii mporpaMMmbl  BBIIEICHO  Kypcusom  Mpo(ecCHOHATBHO
OPUEHTUPOBAHHOE COJEP)KAHUE NPEIMETA, HAIPABIEHHOE HA HMHTETPALUI0 C COJAEPKAHUEM
oOuienpodeccuoHaNbHBIX TUCHUIUIUH U NPOGECCHOHATBHBIX MOIYIICH.

[IporpaMMa moO MaTeMaTHKe Ha YPOBHE CpeaHEero oOmero oOpa3oBaHus pa3paboTaHa
C YYeTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBIIEMbIX K MaTeMaTHYECKOMY
00pa30BaHUIO, U TPAAULUNA poccuiickoro oOpa3zoBanus. Peanuzaius nporpaMMbl 10 MaTeMaTHKE
o0OecrieunBaeT OBJAJCHHE KIIOYEBBIMA KOMIIETCHUHUSMHU, COCTABIAIOIIMMU OCHOBY  JUIS
CaMOPAa3BHUTHUS U HETIPEPHIBHOTO 00pa30BaHMs, IEITOCTHOCTh OOIIEKYIbTYPHOTO, IMYHOCTHOTO U
MO3HABATEIILHOTO PA3BUTHSI TIMYHOCTH O0YYarOIINXCS.

B mnporpamme mo MaTemMaTHKe YYTEHBI HJICH U TIOJIOKCHUS KOHIICTIIIUUA Pa3BUTHS
MaTeMaTuueckoro ooOpaszoBanus B Poccuiickoii ®denepauuu. B cooTBeTcTBHM € Ha3BaHUEM
KOHIICTIIIUM MaTeMaTh4deckoe oO0pa3oBaHME JIOJHKHO, B YACTHOCTH, MPEIOCTABIATH KaXIOMY
oOyJarorieMycs BO3SMOYKHOCTh JIOCTHKEHUSI YPOBHS MaTeMaTHUECKUX 3HAHUH, HEOOXOAMMOTO
JUISL JaJIbHEHIIeH ycrenHo ®u3Hu B oOmectBe. IMEHHO Ha pellleHrne 3TOM 3a/aud HallejieHa
mporpaMma o MateMaTHke 6a30BOro ypoBHSI.

MaremMartuka - OOPHBIN IPEAMET I U3YYESHUSI CMEXHBIX TUCIMIUINH, YTO JieJIaeT 0a30BYIO
MaTeMaTHYECKYIO TTOJIFOTOBKY HEOOXOIMMOH.

[IpakTrueckass TMOJE3HOCTh MaTEMAaTUKU OOYCIIOBJICHA HAJIMYMEM MPOCTPAHCTBEHHBIX
dbopM, KONMYECTBEHHBIX OTHOMIICHHH, OJKOHOMHYECKHX pPACUeTOB; HEO0OXOJIUMOCTHIO
MaTEeMATHYECKUX 3HAHUHN B IOHUMAHUU MPUHITUTIOB YCTPOMCTBA M HCITOJIB30BAHUS COBPEMEHHOM
TEXHUKHU, BOCIPHUATUS U HWHTEPIpETalus pPa3HOOOpa3HOM COIUAIBHON, 3KOHOMUYECKOU
uH(GOPMAIIUN; MPAKTHYCCKUX MPHUEMOB T'€OMETPUYECKHX H3MEPEHUH W TOCTPOSHUH, YTEHUS
uH(pOpMaIH, PEJCTaBICHHON B BUJIE TaOIHII, TUarpamMm U rpadukos.

[IpuMeHeHne MaTeMaTHYeCKOTO CTHJISI MBIIUICHUS, MPOSBIISIIONIETOCS B ONPEISICHHBIX
YMCTBEHHBIX HaBBIKaX, MpHEMaX W METOJax MBIIUICHHUS YeJoBeKa, mporeccax 0000IeHus u
KOHKPETHU3aIlu1, aHaJI3a U CUHTE3a, KIacCU(UKAIMU U CHCTeMaTHU3aIuu, adCTparupoBaHus U
aHAJIOTUI Kak (OPMUPOBAHUU ANTOPUTMUYECKOM KOMIIOHEHTHI MBIIUICHUS M BOCIHUTAHUU
YMEHUH JEMUCTBOBATH MO 3aJaHHBIM aJTOPUTMaM, MO3BOJISIFOIIEH COBEPIIICHCTBOBATh U3BECTHBIC
U KOHCTpyHpoBaTb HOBBIE. OOBEKTH MaTEMaTHYECKHX YMO3AKIIOYCHHM, TpaBWia WX
KOHCTPYMPOBAHUS PACKPBHIBAIOT MEXAHHU3M JIOTHYECKUX MOCTPOCHUM, CTIOCOOCTBYIOT BHIPAOOTKE
yMeHHI (OpMyITUpPOBaTh, OOOCHOBBIBATH M JOKA3bIBaTh CYKIEHHUS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOE MBIIICHHE.

OOydyeHne MareMaThKe KaK BO3MOXXHOCTh pAa3BUTHSA Yy OOYYarONIMXCS TOYHOM,
parMoHaTbHOM ¥ MH()OPMATHBHON peur, YMEHHUS OTOMpaTh HauboJiee MOIXOIAIINE S3BIKOBBIC,
CUMBOJIMYECKUE, TpapuuecKhe CpEeACTBAa [UIsl BBIPAKEHUS CYKISCHUH H HaIJSJIHOTO WX
MIpe/ICTaBICHHUS.

OO0111ee 3HAKOMCTBO C METOAAMH MTO3HAHUS IEHCTBUTEIBHOCTH, IPEICTABICHHUE O TIPEIMETE
U METOJIe MAaTeMaTHKH, €r0 OTJIMYMS OT METOJOB €CTECTBEHHBIX W T'yMaHUTApHBIX HayK, 00
OCOOCHHOCTSIX TMPUMEHEHHS] MaTEeMaTUKU IS PEIICHUs HAYYHBIX M MPHUKIAJHBIX 3a7a4 Kak
HEOOXOIMMBIM KOMIIOHEHT OOIIECH KYJIbTYPHI.

N3ydyeHne MaTeMaTHKH CIIOCOOCTBYET ACTETHYECKOMY BOCITUTAHUIO YETIOBEKa, TOHUMAHHIO
KpacoThl M HU3SILECTBA MAaTEMaTHMUECKUX PACCYXACHUU, BOCHPUITHUIO TEOMETPUUYECKUX (PopM,
YCBOEHUIO UJIEU CUMMETPHUH.

[IpropuTeTHBIME LIENAIMU O0yUEHUsI MaTeMaTUKe Ha 6A30BOM YpOBHE SIBIISIOTCS:
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dbopMHupoBaHHE  IIGHTPAJIBHBIX  MATEMAaTHUYECKUX  MOHATUH  (YMCIO,  BEIUYMHA,
reoMerpuueckas ¢urypa, mnepeMeHHas, BEpOSTHOCTb, (YHKIMs), 00ecrneunBaroIInX
IPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa30BaHus 00YJarOIIUXCS;

no/iBe/ieHue O0y4yarouuxcs Ha JOCTYIHOM Il HUX YPOBHE K OCO3HAHHUIO B3aHMMOCBS3U
MaTeMaTHKHd M OKPY)KAIOLIer0o MHUpPa, TOHUMAHWE MaTeMaTHKH KaK 4YacTh OOIIed KyJIbTypbl
YeJI0BEYECTBA,

pa3BUTHE  WHTEIUIGKTYaJbHBIX WM TBOPYECKHUX  CIIOCOOHOCTEH  00y4arommxcs,
MO3HABATEJILHON aKTUBHOCTHU, UCCIIEIOBATENICKUX YMEHUM, KPUTUYHOCTH MBIIIICHUS, HHTEpeca
K U3Y4YEHHUIO MATEMaTUKU;

(dbopMupoBanue (yHKIIHMOHATHHOW MaTeMaTH4YECKOW IPaMOTHOCTU: YMEHHUsS pacro3HaBaTh
MaTeMaTHYECKUE aCTIEKTHI B PEAIbHBIX JKU3HEHHBIX CUTYALUSAX U IPH U3YUEHUH APYTHX YISOHBIX
MPEIMETOB, TMPOSIBICHUS 3aBUCHUMOCTEH M 3aKOHOMEpHOCTeH, (OpMyIUpOBaTh MX Ha S3bIKE
MaTeMaTUKU U CO37aBaTb MaTeMaTHYECKHE MOJENH, NPUMEHSATh OCBOCHHBIM MaTeMaTH4eCKUIl
anmapar Jis pelleHUs MPaKTHUKO-OPUEHTUPOBAHHBIX 3a/1ay, WHTEPIPETHUPOBAThH U OLIEHUBATH
[IOJIyYEHHBIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSIMU COJAEpPKaHUS MaTeMaTHUKU sBIsAtOTCs: "Uucna v BelUMCIeHUs",
"Anreopa" ("AnreOpamveckue BoIpaxeHus', "YpaBHeHus U HepaBeHcTBa'), "Hauama
maTemaruueckoro ananuza", "l'eomerpus" ("I'eomerpuueckue ¢Gurypel W HX CBOIcTBA',
"U3mepenue reomerpuueckux BenuuuH"), "BeposdrHocts u cratuctuka'. CopepiaTelbHbIe
JMHUH Pa3BUBAIOTCS MapauleNbHO, KaXK/1as B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM, OJJHAKO HE
HE3aBUCUMO OJIHA OT JAPYrod, a B TECHOM KOHTaKTe W B3ammonaeuctBuu. Mx oObeauHsieT
JIOTUYECKasl COCTABIISIONIAsl, TPAJUIMOHHO NpPUCYIIas MaTeMaTHKE M TMPOHMU3BIBAIOIAs BCE
MaTeMaTHYECKHUE KypPChI U coepxkarenbHbie TuHuA. ChopMyTMpoBaHHOE TpeOOBaHUE "BlIaICHHE
METO/IaMU J10Ka3aTeIbCTB, AITOPUTMAMU pEILIeHHs 3aiayu, yMeHue GopMyIHpPOBATH ONPEACTICHHUS,
AKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOAUTDH JTOKA3aTEIbHBIE PACCYKIEHUS B XO/I€ PEILICHUS
3aga4" OTHOCHTCA KO BCeM Y4YeOHbIM KypcaMm, a (OpMHpPOBaHHE JIOTUYECKUX YMEHHH
pacrpeensercs mo BceM rojam o0ydeHUst Ha YPOBHE CpeTHEro 001Iero oopa3oBaHus.

MaremaTnka sBisieTcsi 00s3aTeNbHBIM INPEAMETOM Ha JaHHOM YpOBHE 0Opa3oBaHUS.
[TporpamMMmoii o maremMaTuke MpeaycMaTpuBaeTcsi u3yueHue yuyeOHoro npeamera "Maremaruka”
B paMKax Tpex y4eOHBIX KypcoB: "Anrebpa u Hayaja MaremaTuyeckoro aHanusza", "['eomerpus",
"BepositHocTh U craTucTHKA". DOpMHUpPOBAHME JIOTUYECKUX YMEHMM OCYILECTBISETCS Ha
HOPOTSDKEHUH BCEro 0OyueHHs! Ha YpPOBHE CpeIHEro oO0Iero o0pa3oBaHUs, a JIEMEHTHI JIOTUKU
BKJIIOUYAIOTCS B COJIEpP’KaHNE BCEX HAa3BAaHHBIX BBIIIE YUEOHBIX KYpCOB.

Conepxanre o0y4yeHMsI PacKpbIBA€T COJAEP)KATENIbHBIE JIMHUU, KOTOPbIE IMpe/iararoTcs
JUTs1 00513aTENIHFHOTO U3YUCHUSI HA YPOBHE CPETHEr0 0011Iero 00pa3oBaHus.

[Inanupyemble  pe3yiapTaTbl  OCBOEHHMS  MPOIPaMMbl  BKJIIOYAIOT  JINYHOCTHBIE,
MeTanpeIMETHbIE, a TAK)KE MPEIMETHBIE JOCTHXKEHHS 00y4aroIIerocs 3a BeCb MepHoJ] 00yyeHusl.

2. COAEP)KAHUE OBYYEHUA
Y4eOnbIx Kypc ""Auredpa 1 Ha4aIa MATEMATHYECKOI0 aHAaIM3a"

"Yucia u BbIYHCIeHUA"

Panmonanehpie yncna. OOBIKHOBEHHBIE U JAECITUYHBIE JPOOH, MPOLIEHTHI, OECKOHEUHbIE
nepuoguyeckue apodu. Apudmernueckue omepanMd ¢ palUMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHus YUCIOBBIX BhIpakeHUU. [IpumeHeHune npoOell M MPOLEHTOB MJs pelieHus
NPUKIAIHBIX 3a7ja4 U3 Pa3IMUHbIX OTpaciiel 3HaHUH U peaIbHOM JKU3HH.

JleiicTBUTENbHBIE Ynciia. ParmoHalbHBICE W MppallMOHAIBHBIC YUCTa. ApudMeTHuecKue
olepanuu ¢ JACHCTBUTEIbHBIMH uuciamMu. [IpuOamkeHHbIe BBIYMCICHUS, TIPAaBUIa OKPYTIICHHUS,
MIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Crenenb ¢ nensiM mokazateneMm. CranaapTHas (Gopma 3amucH JEHCTBUTEIBHOTO YHUCIA.
Hcnonp3oBanue mnonxonsmied Qopmbl 3amucud  JEHCTBUTENBHBIX YHMCENT JJs  pelleHus
IPAKTUYECKUX 3a7a4 ¥ IPEICTABICHUS JAHHbIX.
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Apudmerndeckuii KOpeHb HATypaJbHOH cTeneHu. JleHcTBUS C apupMeTHudecKuMu
KOPHSIMHM HaTypaJbHOW CTEIICHHU.

CuHyC, KOCUHYC U TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
YHCJIOBOI'O apryMEHTA.

Hatypanbnble u nensie uncina. [Ipu3Haku 1e1MMOCTH LIETIBIX YUCEN.

Crenens ¢ panuoHanbHbIM ITOKa3areneM. CBONCTBA CTEIICHH.

Jlorapudm uncna. JlecATUUHBIE U HATYypaJIbHbIE JIOTapU(MBI.

IIpakmuyeckue u camocmosmenvhvie pabomol:

[Ipaktuyeckas pabora 1. DBrlnogHeHHe TOXAECTBEHHBIX NPEOOpa3OBaHUA  HaJ
CTCTIICHHBIMU BBIPA)KCHUSMH.

[TpakTuyeckas pabota 2. Pemenne mpoCcTeHINX MOKa3aTeIbHBIX YPaBHEHUI.

[Ipaktrueckas padora 3. Bapuanmul oghopmaenus ousaiina 6 popme nozapugmuueckoii
cnupanu.

CamocrosrenbHas padota 1. IIpoyenmul 6 pewienuu npogheccuonanvnuix 3aoau.

CamocrosarenbHas padota 2. Pemenne 3aga4 no reme «KopHu, cTENeHN U ToTapu(MBbD».

"YpaBHeHHs M HepaBeHCTBA''

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

[IpeoOpa3oBanne TPUTOHOMETPUUYECKHX BbIpaXKeHUH. OCHOBHBIE TPUTOHOMETPHUYECKUE
bopMyIBL.

VYpaBHeHHe, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pemeHue HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppannoHaabHbIX ypaBHEHUN 1 HEPABEHCTB.

Pemenne TpuroHOMETpUYECKNX YPAaBHEHHM.

IIpumeHeHNEe ypaBHEHUN M HEPABEHCTB K PEIICHHUIO MAaTEMaTHYECKUX 3aJad U 3a1ad U3
Pa3IUYHbBIX 00J1aCTe HayKu U peaJIbHOM JKU3HH.

[IpeoOpa3oBanue BBIpaXKEHU, COAECPIKAIIMX JIOTAapU(MBI.

[IpeoOpa3oBaHue BbIpaxXeHU, COAEPIKALIUX CTENIEHHU C pallMOHAIbHBIM ITOKA3aTEJIEM.

IIprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHbIE YypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEpaBEHCTBA.

CucremMbl JIMHEHHBIX ypaBHEHUU. PemieHue mpuKkIagHbIX 3ajad C MOMOIIbIO CHUCTEMBI
JIMHEHUHBIX YPaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHnEe ypaBHEHMM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHUUYECKHX 3a1ad U
3aJa4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

IIpaxmuyeckue u camocmosmenvhvie pabomuol.

[IpakTnueckast pabora 9. @opmymnbl CIOKEHHUS, TBOMHOTO U IMOJIOBUHHOIO apryMeHTa,
IIPUBEICHUS.

[IpakTuueckas padora 10. Pemienue TpuroHoMeTpu4eckux ypaBHEHHI.

ITpakTryeckas padora 11. Pemenune 3anau no reme «TpuUroHoMeTpruecKue BhIpaKEHUS,
YPAaBHEHUS U HEPABEHCTBAY.

ITpakTruyeckas pabota 24. Perenue ypaBHeHUH 1 HEpaBEHCTB rpa)UueCKUM METO/IOM.

[Ipaktrueckas pabora 25. Pewienue npogeccuonHanbHvlX 3a0a¥ HaA cOCMAgIeHUe
YPAGHEHUIL U CUCHeEM YPAGHEHUIL.

"®yukuuu u rpadpuxn’

OyHK1u, crocoObl 3ananus Gyakmun. ['paduk Gynkauu. Bzaumuo oOpaTabie QyHKINH.

OO6nactp onpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkiuu. [Ipomexytku
3HAKOIOCTOSHCTBA. YeTHbIE U HEUETHBIE (DYHKIUH.

CreneHHast pyHKUUSI C HaTypajJbHBIM U IIeNbIM TOKa3areneM. Ee cBoiicTBa u rpaduk.
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CoiicTBa u rpaduk KOpHS N-0if CTETEHU.

Tpuronomerpuueckass OKpYKHOCTb, ONpEAEICHUE TPUTOHOMETPUUECKUX (DYHKIMIL
YHCIOBOIO apryMeHTa.

Oynkuus.  Ilepuonmueckne QyHkuuu. IIpoMexyTKn MOHOTOHHOCTH — (DYHKIUH.
MakcumMymMbl 1 MHUHUMYMbI (QyHKIuU. HambGonbliee W HauMeHbIIee 3HAUY€HUE (DYHKIUM Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpapuKH.

IToka3zarenbHas u orapudmudeckas GyHKIMH, UX CBOUCTBA U IpapUKH.

Hcnonp3oBanue rpadukoB GyHKIUN A7 pelIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (QyHKIMA A7 HUCCIEAOBAaHUS IMPOLECCOB U 3aBUCHUMOCTEH,
KOTOPbIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHOW KU3HH.

IIpakmuyeckue u camocmosmenvhvie pabomul:

[Ipaktuyeckas padora 12. [Toctpoenue rpadukoB MoKa3aTeIbHBIX U JIOTapUPMUIECKUX
GbyHKIHIA.

[Ipaktuyeckas padora 13. Pemenue 3anaq mo reme « OyHKIMH, X CBOWCTBA U TPadUKN.

"Hayana MaTeMaTH4ecKOro anajausa'

ITocnenoBarenbHOCTH, C€HOCOOBI  3aJaHUsl  MOcieAoBaTelbHOCTEl.  MOHOTOHHBIE
M0CJIEI0BATEIbHOCTH.

Apudmernueckass U reomerpuueckas —mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reoOMETPUYECKON IPOrpEeCcCHH.
dopmyna CIOXKHBIX IIPOLEHTOB. lcrnonb3oBaHWe NMPOTPECCUM IS PEIIECHUS PEAlIbHBIX 3a1ad
IIPUKIIATHOTO XapaKTepa.

HenpepsiBable pyHKIIMN. METOA HHTEPBAIOB JJIs pEIlIeHHUs] HEPABEHCTB.

[IpousBonnas ¢pyHkiuu. ['eomerpuueckuii 1 GU3NYECKUI CMBICI TPOU3BOJIHOM.

ITpousBosHbIe 3eMeHTapHBIX QYHKIUH. DOpMyIIbl HAX0XKIECHHUS POU3BOAHON CYyMMBI,
IIPOU3BENICHUS U YaCTHOTO (PYHKLIUH.

[TpumMeHeHMne MPOU3BOIHOM K UCCIIEAOBAHUIO (DYHKIMI HAa MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxoxaenne HanbombIIero 1 HaUMEHbILEro 3HAYeHUs] YHKIIMM Ha OTPE3KE.

[IpumeHeHne TPOM3BOAHOM JUISl HAXOXACHHUS HAWIyYLIEro PEIICHUs B INPHUKIAJHBIX
3a/1a4ax, JJIs ONpeiesieHUs] CKOPOCTH IMPOLIecca, 3aaHHOT0 (GOpMYIIOi Uiu TpaduKoM.

IlepBooOpaznas. Tabnura nepBooOpa3HbIX.

Wurerpan, ero reomerpuyeckuil u Qusnueckuil cMmbIci. BplumciieHne MHTErpaia Io
dopmyne Herorona-Jleitbnuia.

IIpakmuyeckue u camocmosmenvhvie pabomul:

[TpakTruyeckas padora 17. Beruucienue npon3BOAHBIX PA3TUYHBIX (QYHKIUI.

[IpakTuueckas padota 18. [Toctpoenue rpadgukoB pyHKIMIA TPU MTOMOIIY MTPOU3BOAHOM.

[Tpaktuyeckas pabora 19. [IpumeHeHHe OINpeneNeHHOTO0 HHTErpaia Juis HaXOXKICHUs
TJTOIIAAN KPUBOJUHEMHOMN Tpanenuu.

[Ipaktruyeckas padora 20. Permenue 3anau o teme: «IIponsBogHast 1 HHTErpa».

CamocrositenpHast pabota 4. Botuucnenue nnowgadeit npeomemos unmepvepa ¢
nomouipro unmezpana.

"MHo:xkecTBa U JIOrMKa'"

MHokecTBO, oOmepalnu HajJ MHOXXecTBaMmH. [lnarpammbl Oitnepa-Benna. Ilpumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 anmapara JUisi OMUCaHUsl peajbHbIX MPOLIECCOB U SIBICHUMU, MpHU
peIlIeHnH 3a1a4 U3 IPYTuX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

Y4eonbix kypce "I'eomeTpus"

"IIpsiMmble M MJIOCKOCTH B POCTPaHcTBe"
OcHOBHBbIE IOHATHS cTepeoMeTpun. Touka, mpsimasi, INIOCKOCTb, TPOCTpaHcTBO. IloHsATHE
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00 aKCHOMaTHYECKOM MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3aumHoe pacnosioskeHue NpsIMBIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, MTapalIeIbHbIE U
CKpemuBampomuecs npsaMsle. llapamnensbHOCTh NPsAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble NPSIMBIE B IPOCTPAHCTBE, IMAPAJICIIBHOCTh TPEX MPSIMBIX, MapauIeIbHOCTh
IPSIMOM M IIJIOCKOCTH. YTIbl C COHANPABICHHBIMA CTOPOHAMM, YrOJl MEXKIY NpPSIMBIMU B
npocrpancTBe.  IlapamnenpHOCTH  MIIOCKOCTEH:  HapajuleibHbIE  IUIOCKOCTH,  CBOMCTBA
napajieNbHBIX IocKocTel. [Ipocreiimme npocTpancTBEHHBIE (PUTYPHI Ha MIIOCKOCTH: TETPAdIp,
KyO, napajuienenuiesi, HoCTpOeHUE CeUYSHHH.

[lepneHUKYIApPHOCTE HPSAMOM M IUIOCKOCTH: IEPHEHAUKYJSAPHBIE IPSMbIE B
IIPOCTPAHCTBE, MpSAMBbIE NApauICIbHBIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYJIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON IUIOCKOCTH.
VYTiel B IPOCTPAHCTBE: YIOJl MEKIAY NPSMOM U INIOCKOCTBIO, ABYIPAaHHBIN YIrOJl, JIMHEHHBIN Yroi
JBYIpaHHOro yria. [IeprneHauKynsp M HaKJIOHHBIE: PACCTOSHUE OT TOYKHM JO IIIOCKOCTH,
paccTosiHue OT MPSAMOMN JI0 IMIIOCKOCTH, MPOEKIHUs (PUTYphl HA MIIOCKOCTb. [lepneHuKyIsipHOCTh
IUIOCKOCTEW: MNpPHU3HAK NEPHEHAUKYJISIPHOCTH JABYX IUlOocKocTte. Teopema o0  Tpex
NEPIEHIUKYIIApax.

IIpakmuyeckue u camocmosmenvhvie pabomol:

IIpakTryeckas padora 4. HaxoxaeHue yria Mexay MpsiMoi U IIOCKOCTBIO.

[Npakrudeckas padora 5. Pemenue 3ana4 mo teme: «IIpsiMbie U TUIOCKOCTH B
IIPOCTPAHCTBEY.

"MHororpaHHuku"

[lonsiTie MHOTOTpaHHWKA, OCHOBHBIE JJEMEHTHI MHOTOIPAHHHMKA, BBIYKJIBIE |
HEBBINTYKJIbIE MHOTOIPAHHUKHU, pa3BEPTKa MHOTOrpaHHUKA. [Ipyu3ma: n-yrojapHas npu3ma, TpaHu
Y OCHOBaHHUSI IPU3MBI, TIpsIMasi M HAKJIOHHAs TPU3MbI, OOKOBAsi U TIOJIHASL TIOBEPXHOCTh MPU3MBI.
[Tapannenenunesn, nNpsMOYTONbHBIN Mapaienenunen U ero cpoiictsa. Ilupamuaa: n-yronapHas
nupamMuJa, TpaHU M OCHOBaHUE MHUPaMUJbI, OOKOBas W TMOJHAs TMOBEPXHOCTh MUPAMUJIBI,
npaBUjbHAsl W YCEUEHHas MUpaMuJa. OJIEMEHThl MNpu3Mbl W nOupaMmuibl. [IpaBuiibHbIE
MHOTOTPAaHHUKHU: TIOHSITHE MPABUILHOTO MHOTOIPAaHHWKA, MPaBHIIbHAS TPHU3Ma M TpaBUIbHAsS
MUpaMKIa, IPaBUIIbHAS TPEYTOJIbHAS TMpaMKIa U TPaBWIIbHEIN TeTpasap, KyO. [IpeacraBnenue o
MPaBUIILHBIX MHOTOTPAHHHUKAX: OKTAYIP, NOACKadAp U uKocadap. CedeHust Ipu3Mbl U TUPaAMUJIBL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM, IMIOCKOCTH.
DJIeMEHTHI CAMMETPHUH B TUpaMuax, apauiejenuienax, NpaBUJIbHbBIX MHOTOTpaHHUKAX.

Brruncnenue 3meMeHTOB MHOTOTPAaHHUKOB: pedpa, nuaroHand, yrisl. [lnomans 6okoBoi
MOBEPXHOCTHU U TIOJHOM MOBEPXHOCTH MPSMOU MPU3MBI, TUIOIIAIb OCHOBaHHH, TeopeMa 0 O0OKOBOM
MOBEPXHOCTH MpsiMON Tipu3Mbl. [Inomaas GOKOBOI MOBEPXHOCTH M MOBEPXHOCTH MPABUIHHON
MPaMUJIbI, TEOpEMa O TUIOMAAN ycedeHHOM mupamuasl. [Torstue 06 o6peme. O0BeM mupamMubl,
MPU3MBI.

[TogoOubie Tema B mpocTpaHcTBe. COOTHOMICHHS MEXAY IUIOMIAIIMH TTOBEPXHOCTEH,
00beMaMHM MOTOOHBIX TEII.

Ilpakmuueckue u camocmosmenbHvie pabomoi.:

[TpakTuueckas pabota 14. Pemenue 3agau no teme «lIpu3ma u nupamugay.

CamocrositensHas padota 3. Ilpumepsl cummempuu 6 npogheccuu.

"Tena ppamenus'

[unuuapuyeckass MOBEPXHOCTb, 00pa3yrolye IMINHAPHYECKOW IOBEPXHOCTH, OCh
HWIMHIpUYECKol nmoBepxHocTu. Lunuuap: ocHoBaHus U OOKOBasi MOBEPXHOCTh, 0Opa3yrouias u
0Cb, TTOIIA/Ib OOKOBOM U MOJIHOWM MOBEPXHOCTH.

Konnyeckass moBepxHOCTh, 00pa3yroline KOHUYECKOW MOBEPXHOCTH, OCh W BEpIIMHA
KOHMUYECKOW moBepxHOCTH. KOHyc: OCHOBaHME M BepIIMHa, OOpasymomas M OCh, IJIONIAIb
OOKOBOM W TIOJIHOW MOBEPXHOCTH. YCEUCHHBIH KOHYC: OOpa3yroIlHe W BBHICOTA, OCHOBAHHS W
OOKOBast MOBEPXHOCTD.



Cdepa u map: meHtp, pamuyc, AUAMETp, IUIOMAAb MOBEpXHOCTU cdepbl. B3anmmuoe
pacrnosoxeHue cepsl U IIIOCKOCTH, KacaTeabHasl IIIOCKOCTh K chepe, miomanb chepsl.

N300pakeHue Tes BpaleHHsI Ha IIIOCKOCTH. Pa3BepTka HMIMHApPA U KOHYCA.

KoMOunamu Ten BpalleHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHK, ONMHCAHHBINA OKOJIO
cdepsl, cdepa, BMcaHHAsE B MHOTOTPAaHHUK, U TEJIO BPAILICHHS.

[Tonstue 06 oOwvemMe. OCHOBHBIE CBOHCTBa 00BEMOB Tein. Teopema 00 oObeme
IPSMOYTOJIBHOTO NapaljieNienuIe a ¥ ciieAcTBUs u3 Hee. O0beM umHapa, konyca. O0beM mapa
U TUIOIIA b Chephl.

Ilonobuble Tena B mpocTpaHcTBe. COOTHOLIEHMST MEXAY IUIOLIAJSIMU ITOBEPXHOCTEH,
o0BeMaMu ITOJOOHBIX TEI.

Ceuenus mwmHApa (mapajyielbHO M NEPHEHAMKYISAPHO OCH), CEUEHUS KOHyca
(mapaienbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIIUHY), CeUeHUs I1apa.

Ipaxmuueckue u camocmosamenvhvie pabomol:

[IpakTuueckas padora 15. Boiuucnenue nnouiadu nogepxnocmu u 00vema yuIuUHOpa u
KoHyca.

[IpakTuueckas pabota 16. Beruncnenue miomaaym NoBepXHOCTH cepbl 1 00beMa m1apa.

"BeKkTOpPbI M KOOPAUHATHI B MpocTpaHcTBe'

Bekrop Ha mimockocTH U B mpocTpancTBe. CII0)KeHUE U BBIYMTAHUE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha uucio. Pa3noxkeHue BeKTOpa MO TPEM HEKOMILIaHapHBIM BekTopam. IIpaBuiio
napayenenunena. Pemenne 3ajgad, CBsI3aHHBIX ¢ IPUMEHEHHEM MTPABUJII ICHCTBHIA C BEKTOPAMH.
[IpsimoyronbHasi cuctemMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel Bektopa. Ilpocreiimue
3aJaud B KOOpAMHATaX. YTol Mexay Bekropamu. CKalsgpHOE NPOU3BEACHHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpsIMBIMH U TJIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIM METOH MpHU
pEIIeHNH TeOMETPUIECKUX 3a/1a.

Ipaxmuueckue u camocmosmenvHvie pabomol:

[IpakTnueckast pabora 7. Pemenue 3amad ¢ HOpUMEHEHHEM MpaBUil JAEUCTBUM Hal
BEKTOPAMH.

[TpakTuueckas padota 8. Yron mexay BekTopamu. CKaJasipHOE MPOU3BEICHUE BEKTOPOB.

YueOHbix Kypc ""BeposiTHOCTB U cTaTHCTHKA'

"Cay4aiiHble cOObITHS U BepOSITHOCTH"

IIpencraBnenue JaHHBIX C MOMOIIBI0 Tabmul U auarpamm. CpenHee apupMeTHUECKOE,
MearaHa, HanOoJIblIee U HaMMEHbIIIee 3HaYeHMsI, pa3Max, TUCIEPCHs U CTaHIapTHOE OTKJIOHEHUE
YHCIIOBBIX HAOOPOB.

CrnyyaitHble SKCIEPUMEHTHI (OMBITHI) U CIy4YaiiHble COOBITHS. DJIeMEHTapHbIE COOBITUS
(ucxozpl). BeposiTHOCTH ciy4aifiHOTO COOBITHS. BIHM30CTH 4acTOTBI M BEPOSITHOCTU COOBITHH.
CrnyyaliHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTApPHBIMHU COOBITHSIMU. BeposiTHOCTH COOBITUI
B OIBITAaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHUSMHU.

Onepanun HaJl COOBITUSIMU: IepeceueHne, 00beIMHEHNE, TPOTUBOIOI0KHBIE COOBITHSI.
Juarpammsl Diinepa. @opmyra Cl0KEHUs BEPOATHOCTEM.

VYcioBHas BEpOSATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. JlepeBO ClydailHOTO SKCIIEPUMEHTA.
®dopmyia noiaHo# BeposaTHOCTH. HezaBucumbie COOBITHS.

Komb6unaropaoe npaBuio ymMHokeHus. [lepectanoBku u akropuan. Yuciao coueTaHui.
Tpeyronsauk ITackans. @opmyna 6unoma HeroToHa.

bunapubIii crydaliHBIN ONBIT (MCTIBITAHUE), YCTIEX U Heyaava. He3aBucuMBbIe NCTIBITAHMS.
Cepusi HE3aBUCHMBIX HCHBITaHUN A0 mepBoro ycmnexa. Cepusi HE3aBUCHMBIX HCIIBITAaHUN
bepnynnu.

IIpakmuueckue u camocmosimenbHvie pabomoi:

[Ipaktrueckas padota 6. Tpeyronbauk [lackans. @opmyna bunoma HeroToHa.

Ilpakmuueckasa paooma 21. Beposamuocms 6 npogheccuonanpHvix 3adayax.
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[IpakTuyeckas padora 22. Berancnenue yucnoBbix xapakrepuctuk JJCB.

"CuyyaiiHble BeJIMYUHBI M 3aKOH 00J1bIIKUX yncea"

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOocTel. Jlmarpamma pacrpenesieHus.
[Tpumepsl pacnpezeneHuii, B TOM YHCIIe T€OMETPUUYECKOe U OMHOMHUAIIBHOE.

YucnoBble XapaKTEPUCTHKU CIIy4allHbIX BEJIMYMH: MaTE€MaTHYECKOE O0)KMJaHUE,
JUCIIEPCUS U CTAHIAPTHOE OTKJIOHEHHE. [IpuMepbl npuMeHeHnss MaTeEMaTHYECKOT0 0KUIAHMs, B
TOM 4YHCJIE B 3aJadyax M3 IIOBCEJHEBHOM >KU3HU. Maremaruyeckoe OXHIaHHE OWHapHOU
CIy4yallHOM BeNWYMHBL. Maremarndeckoe OXKUJAHUE CYMMbl  CIIy4allHbIX  BEJIMYUH.
MareMaTHuecKoe 0’KUAAHNE U JUCTIEPCUS TEOMETPHUECKOTO U OMHOMUAIBHOTO PacIipeIeIICHU.

3aKoH OOJNBIIMX YKCEN U €ro poiib B HaykKe, Ipupojie u oduiecTBe. BoIOOpOUHBIi MeTOT
UCCIIE0BAHUMN.

[IpuMepsl HENPEPBIBHBIX CIy4YalHbIX BeIWMYMH. [[OHATHE O MIOTHOCTU pacrpeieseHHUs.
3ajau, MOpUBOJAALIME K HOpMalbHOMY pacnpeneneHuto. [loHstue o0 HopManbHOM
pacupeiesieHUuH.

Ipaxmuueckue u camocmosamenvhvie pabomol:

[paxtuueckas padota 23. Perenue 3a1a4 MaTeMaTHueCKON CTaTUCTHKU.

3. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS OBPA3OBATEJILHOMN
IMPOI'PAMMBI HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

B pesynprare wu3yuenwst ydeOHOro mnpeamera «MaremMaTHKa» CTYACHT JIOJDKCH
chopMHpOBATh CIEAYIOIINE PE3YIbTATHI
JIMYHOCTHBIE PE3YJIBTATHI
JIMYyHOCTHBIE pE3yNbTaThl OCBOCHUS YdeOHOro mnpenmera «MaTeMaTHKa JIOJKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYyHaroIMXCsl PYKOBOJACTBOBATbCA C(HOPMHUPOBAHHOU
BHYTPEHHEHN NO3ULUEN JINYHOCTH, CUCTEMOM IEHHOCTHBIX OPUEHTALN, TO3UTUBHBIX BHYTPEHHHUX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM ILIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONbITA AEATEIBHOCTH B IIPOLIECCE PEATU3allMM OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:
JIP 1. epasicoanckozo 60cnumanus:
1.1 chopmupoBaHHOCTh TPAXKTAHCKONW TMO3UIMH OOYYAIOIIETOCS KaK aKTUBHOTO W
OTBETCTBEHHOT'O WIE€HA POCCUICKOro 00I1eCTBa;
1.2 npencraBieHne 0 MaTEMaTHUECKUX OCHOBAX ()YHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, POLIEAYP T'PakIaHCKOTO 00I1IecTBa (BEIOOPHI, ONIPOCH! M IPYTOe);
1.3 ymeHHe B3aMMOJEHCTBOBAaTH C COLMAIbHBIMU HMHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIUSAMHU 1 Ha3HAUEHUEM;
JIP 2. nampuomuuecko2o 60cnumanusi:
2.1 chopMHPOBAaHHOCTh POCCUHCKON TPaKTAHCKOW MIICHTHYHOCTH, YBKEHHSK MPOIUIOMY U
HACTOALEMY POCCUMCKONW MAaTeMaTHKH, IEHHOCTHOE OTHOIIEHUEK JTOCTHKEHUSAM POCCUHCKUX
MaTE€MaTUKOB M POCCHUICKONM MaTEMaTHYECKOM IIKOJIBI,UCIOJIB30BAHUE 3THX JOCTHKEHHUU B
JPYTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMUKH;
JIP 3.0yx06no0-upascmeennozo éocnumanus:
3.1 oco3HaHME TyXOBHBIX LIEHHOCTEN POCCUICKOrO HAapoa,
3.2 copmMHpPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMS, STUYECKOIO MOBEAEHHUS, CBS3AHHOTO C
IIPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUM HayKU U I€ATENbHOCTBIO YUEHOTO;
3.3 oco3HaHME JIMYHOTO BKJIaJIa B IOCTPOSHUE YCTOMYHUBOTO OYIYIIETO;
JIP 4 3cmemuueckozo gocnumanus:
4.1 scTeTYecKOe OTHOUIEHHE K MUPY, BKIIIOYAs SCTETUKY MaTEMATUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, PELUICHUN, pAacCYKIACHHH, BOCIPUUMYHBOCTh K MAaTEMaTHYECKHUM acCIeKTaM
pa3IMYHBIX BUJOB HCKYCCTBA;
JIP 5. ¢huzuueckozo éocnumanus:



5.1 chopMUPOBAHHOCTH YMEHUS IPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEPECaX 3710pOBOTO
u Oe3omacHoro o0pasa ’KM3HH, OTBETCTBEHHOE OTHOLIEHHME K CBOEMY 3I0POBBIO (310pOBOE
nuTaHue, cOAJaHCHUPOBAHHBIA PEXUM 3aHATHA W OTAbIXa, peryjsipHas ¢u3ndeckas
aKTUBHOCTh), (PU3NYECKOE COBEPIICHCTBOBAHUE MPH 3aHATUAX CHOPTUBHO-0310POBUTEIIBHOM
JeSITeTbHOCTBIO;

JIP 6 mpyooeozo éocnumanus:
6.1 TOTOBHOCTB K TPY/Y, OCO3HAHUE LIEHHOCTH TPYIOJIO0MS, HHTEPEC K Pa3IUUHbIM chepam
npodeCCHOHATIBHOM 1eATEbHOCTH, CBA3aHHBIM C MAaTEMATUKOHN U €€ NPHIIOKEHUSIMHU;
6.2 yMeHHe COBepIIaTh OCO3HAaHHBIA BBIOOp Oynymedl mnpodeccunu peanTu30BBIBATh
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;
6.3 TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO HA
HPOTSKEHUM BCEH JKU3HU,
6.4 TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUH MPAKTHYECKHX 337a4 MaTeMaTHYEeCKON
HalpaBJIEHHOCTH;

JIP 7 3K01102u4€eCcK020 60CRUMAHUA:
7.1 chOpMUPOBAHHOCTb SKOJIOTMYECKOM KYyJIbTYPbI, MOHMMAaHUE BIUSHUS COLUAIBHO-
HYKOHOMHYECKUX MPOIIECCOB HA COCTOSTHUE MMPUPOTHON U COIIMATIBLHOMN CPEJIbl;
7.2 oco3HaHue r1100aJIbHOTO XapaKTepa 3KOJIOIHYECKUX IPOOIIeM, OpUEHTAlLMs HAa IPUMEHEHHE
MaTeMaTHYECKUX 3HAHUH [T pEelIeHNs 3a71ad B 00JIaCTH OKPY’KaIOIIEeH Cpebl;
7.3 nIaHUpPOBAaHUE MOCTYIKOB M OLEHKHM MX BO3MOXKHBIX HOCIEICTBHM JUIsl OKpYXaromei
Cpenpl;

JIP 8 yennocmu Hayuyno2o no3Hanua:
8.1 chopMHpPOBAaHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPaKTHUKH;
8.2 moHMMaHne MaTeMaTHYeCKOH HayKH KaK c(epbl YeTIOBEYECKON NIESTEILHOCTH, ITAIOB €&
Pa3sBUTHS U 3HAUUMOCTH JUIsl pa3BUTHSI LIWBUIIM3ALINY;
8.30BiTazieHNe SI3BIKOM MaTEMaTHKH U MAaTEeMaTHYECKON KyJIbTYpOH KakK CPeJCTBOM MO3HAHMUS
MUDPA;
8.4rOTOBHOCTh ~ OCYIICCTBJIATH  TMPOEKTHYIO W  HCCIEAOBATENBCKYIO  JIESTEIBHOCTh
UH/IMBUYaJIbHO U B TPYyIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

B pesynpraTe u3ydeHus MaTeMaTUKH Ha YPOBHE CpeAHero oOmiero ooOpazoBaHUs Y
obOyuaromierocs OyayT copMUpOBaHBI MMO3HABATEIIbHBIC YHUBEPCAJIbHBIE Y4YEOHBIC JCHCTBUS,
KOMMYHHUKATHBHBIC YHUBEpCaIbHbIC Y4e€OHBIC JEWUCTBHUS, PETYIATUBHBIE YHUBEPCAIbHbBIE
y'-Ie6HI)Ie HeﬁCTBHﬂ, COBMECTHAs ACATCIIBHOCTD.

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO npeameTa «MaTeMaTHKay BKIFOYAIOT:

OB.Hal]eHI/le YHUBEPCAJIbHBIMHA y‘leﬁﬂbIMl/l MO3HABATCJIbHbBIMU I[BﬁCTBI/[SIMP[Z

1) 0a3oBble JJoru4yecKue AeicTBUs:

BBIABJIITE W XapPAKTCPU30BATh CYHMICCTBCHHBIC IMMPU3HAKH MATCMATHUYCCKUX O6’L€KTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATUSAMH, (OPMYITUPOBATH OMpEACICHUs TOHSTHH,
YCTaHABIWBATh CYIIECTBEHHBIM NpPH3HAK KIAcCH(HUKAIMKA, OCHOBAaHUSA g OOOOIIEeHUS U
CpaBHEHHUSI, KpUTEPUU TTPOBOIUMOTO aHAIIN3a;

BOCIPUHUMATh, (POPMYIHPOBaTH U MPeOoOpPa3OBBIBATH CYXKIACHHS: YTBEPIUTENbHbIE U
OTpUIATENIbHbIE, eMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTHYeCKUe 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOpeUHs B (pakTax,
JaHHBIX, H8.6JHOI[CHI/ISIX n YTBCPKACHUSAX, npeajaratb KpUTCpUn JJISL BBISABIICHUA
3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

ACJIaTh BBIBOJALI C HMCIHOJIB30BAHUCM 3dKOHOB JIOTUKH, ACAYKTHUBHBIX W HWHIAYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUYEHHU MO0 aHAJIOTHH;

MNpOBOAUTH CAMOCTOATCIIBHO JOKAa3aTCIIbCTBA MATECMATUICCKUX yTBep)KIIeHI/Iﬁ (HpSIMBIG )41
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OT TIPOTUBHOTO), BBICTpAaWBaTh AaApPryMEHTAIMIO, MPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXKIACHHS U BHIBOJIBI;

BEIOMpATh CIOCOO pemieHus y4eOHOW 3amadn (CpaBHUBATH HECKOJIBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOoliee MOAXOIANIMM C YY4ETOM CaMOCTOSTEIbHO BBIJEIEHHBIX
KPUTEPUEB).

2) 0a30BbIe HCCIAEI0BATENLCKHE AeHCTBHSA:

MCIOJIb30BaTh BOMPOCH! KaK UCCIIEA0BATEIHCKUN HHCTPYMEHT MO3HAHUS, ()OPMYITUPOBATH
BONPOCH], (UKCHUPYIOIIHE MPOTUBOpEUYHe, MpoljeMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
(GbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOAUTH CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, UCCIIEJOBAHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEHW MaTeMaTHYECKOTO OOBEKTa, SIBICHUS, IMPOIECCA, BBISIBICHUIO
3aBHCUMOCTEH MEXIy 00bEKTaMu, SIBJICHUSIMH, ITPOLIECCAMU;

CaMOCTOSITENILHO (POPMYJIMPOBATH OOOOIICHHS M BBIBOBI IO PE3yIbTaTaM IMPOBEICHHOTO
HAOIIOICHUS, UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX Pe3yIbTaTOB, BHIBOJOB U
000011IeHHIT;

MIPOTrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAKXKE BBIABUTATh MPEANOIOKECHHS O
€ro pPa3BUTHH B HOBBIX YCIIOBUSX.

3) pa6ora ¢ undopmanmeii:

BBISBJIATH JAe(PUIIMTE HHPOPMAIUH, TaHHBIX, HCOOXOAMMBIX JIJIi OTBETAa Ha BOIIPOC U JIJIS
pelleHus 3a1a4H;

BEIOMpaTh HMHG(DOpPMAIMIO W3 HWCTOYHUKOB PA3JIUYHBIX THIIOB, AaHAJIU3UPOBATH,
CUCTEeMAaTU3UpPOBaTh U HMHTEPHPETUPOBATH MH(POPMAIMIO PA3IMYHBIX BHIOB U  (QOpM
MIPEICTaBJICHHUS,

CTPYKTYypUpOBaTh  WHGOpPMAIMIO, TPEACTaBISATH €€ B  pPa3IUYHBIX  (opMmax,
WJUTIOCTPUPOBATh TpapuuecKy;

OLICHUBATh HAJEKHOCTh HWHGOPMAIUU TIO CaAMOCTOSITENILHO CGHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

ORi1aieHHe YHHUBEPCAJIBHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMM:

1) oOmenue:

BOCIIpUHUMATb U q)OpMYJ'II/IPOBaTB CY)KACHUA B COOTBCTCTBHU C YCJIOBUSAMHU U LEIAMU
oOIIeH s, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBHIX U
IMUCBbMCHHBIX TCKCTAX, MAaBaTb IIOACHCHUA II0 XOAY PCEIICHHUA 3aJadd, KOMMCHTHUPOBATH
MOJTyYEHHBINH Pe3yNbTaT;

B X0JIe OOCYX/IEHUS 33[aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOIIEMBI,
pelaeMoil 3a1auu, BBHICKA3bIBaTh WJCH, HAIEJICHHbIE HAa TOWCK PEIICHHs, COMOCTaBISATh CBOU
CYXKACHUA C CYXICHUAMH OPYIrUX YJYaCTHUKOB AHaAJIOra, O6HaPY)KI/IBaTI) pasiiniuue U CXoACTBO
MO3UIUI, B KOPPEKTHOH opMe GOpMyITHUPOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS;

MNPEACTABIATE PE3YJIbTAThl PCIICHUA 3aJadyd, JSKCIICPUMCHTA, HUCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYIIIICHUS ¢ yYETOM 33724 MPEe3eHTAIINHN U 0COOCHHOCTE!
ayJIMTOPHUH.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW U MHIUBUAYAIbHON pabOThl pU
pelieHnn y4eOHBIX 3a/Jay, MPUHUMATh Iellb COBMECTHOH JAESITeNbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM PAaOOTHI, paclpeiessiTh BHABI padoT, JOTOBapUBATHCA, OOCYKIATh
MPOLIECC U PE3YNbTAT padOoThI, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYMNMIOBBIX (GopMax paboThl (0OCykIeHHs, OOMEH MHEHUH,«MO3TOBbIE
IITYPMBI» ¥ HHBIE), BBITIOJIHATH CBOIO YAaCTh paOOTHI M KOOPAUHUPOBATH CBOU JICHCTBUS C APYTUMH
YIeHaMU KOMaH]Ibl, OLICHMBAaTh KAauyeCTBO CBOETO BKJa/Ja B OOIIMUA MPOIYKT IO KPUTEPHSIM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

OBiageHne YHMBePCAJIbHBIMH Pery/siTUBHBIMU /1€iiCTBUAMM:

1) camoopranmsanms:
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COCTABIIATh IUIAH, AITOPUTM pEIIEHUs 3a7ayd, BHIOMpATh CIOCO0 pEUIeHHS C Y4ETOM
UMEIOIUXCA PECYPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTUPOBAThH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

2) CaMOKOHTPO.Ib, YMOIHOHATbHBII HHTE/JIEKT:

BJIJICTh HaBbIKAMH MTO3HABATEIBHOM peIIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI
U MBICIIUTENIBHBIX IIPOLIECCOB, HX pe3yJabTaToB, BIAAETh CHOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJISA IIPOLIECCA U PE3YIbTATA PEIICHUS MATEMATUYECKOM 3a1a4u;

IPEIBUIETh TPYOHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELLIECHUU 3a1a4l, BHOCHUTH
KOPPEKTHBBI B JCITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAHIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yiabTaTa LEIM M YCIOBUSAM, OOBACHATH NPUUYHHEI
JOCTHOKEHUS UM HEAOCTHIKEHHSI pe3yIbTaTOB JESTEIbHOCTH, HAXOAUTh OLIMOKY, AaBATh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yU4eOHOTO mpenmera «MaTemMaTukay:
[1P1 onepupoBaTh MOHATUSAMHU: PALMOHAIBHOE M JAECHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAs M
JecATUYHAsL APOOk, IIPOLIEHTHI;
ITP2 BbINONHATE apupMETUYECKHE ONEPALIUU C PALIMOHATIBHBIMU U AEHCTBUTEIbHBIMHI YHCIAMU;
[1P3 BbINOAHATH NPUONMIKEHHBIE BBIYUCIICHUS, HWCIIOJIb3YysS IpaBuUia OKpPYIJICHHUS, JAeNaTh
IPUKUAKY U OLIEHKY pe3yJIbTaTa BBIYUCICHU;
[1P4 onepupoBaTh MOHATUSIMH: CTENEHb C LIEJBIM IIOKa3aTeseM, cTaHaapTHas ¢opMa 3amnucu
JEMCTBUTENIBHOTO YHCIA, KOPEHb HAaTypaJbHOW CTENEHH, MCIIOJIb30BaTh MOAXOIAILYI0 (OpMY
3alUCH ACMCTBUTEIBHBIX YMCEII JUIsl PEIIEHUS MPAKTUYECKUX 3a1a4 U IIPEACTABIICHUS TaHHBIX;
IIP5 onepupoBaTh MOHATUAMU: CUHYC, KOCUHYC M TAHI€HC IIPOU3BOJIBHOIO YIila, UCIIOJIb30BATh
3anych MPOU3BOJBHOIO YIila uepe3 00paTHbIE TPUTOHOMETPUYECKHE (PYHKIINH;
ITP6 onepupoBaTh NOHATUSAMU: HATYpPaAJIbHOE, LI€JI0€ YUCIIO, UCIIONIb30BaTh MIPU3HAKH IEIUMOCTH
LEJIbIX YHUCEJI, PA3JI0KEHHUE YUCIa Ha MPOCThIE MHOXKUTENM IS PEIICHMS 3aa4;
IIP7 oniepupoBaTh MOHATUEM: CTEIIEHb C PAllMOHAIBHBIM [10KA3aTENIEM;
[TP8 onepupoBaTh MOHATUAMU: JIOrapu(M 4Kcia, TECATUUHBIE U HaTypalbHbIE JIOTapU(PMBI.
ITP9 omepupoBaTh NMOHATHSAMH: TOXKIECTBO, YPaBHEHHME, HEPABEHCTBO, LIE€JOE€, PAllMOHAIBHOE,
MPPALMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPAaBHEHHUE;
[IP10  BBINOAHATH  HpeoOpa3oBaHUS  TPUTOHOMETPHUUECKUX  BBIPAKEHUH W pemiarh
TPUTOHOMETPUYECKNE YPABHEHUS;
[1P11 BbIMONHATH MpeoOpa3oBaHUs LEJBIX, PAMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAXKEHUH U
peniaTb OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U HPPALMOHAIBHBIX YPABHEHHUI U HEPABEHCTB;
[TP12 npuMeHATh ypaBHEHHS M HEPABEHCTBA AJI PEILIEHUS MaTEMaTHMYECKMX 3ajad U 3a1ad U3
pa3InyYHbIX 00JacTel HayKH U peasibHOM JKU3HH;
[1P13 MonenupoBaTh pealbHblE CHTyallUd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKECHUS,
YpaBHEHUs, HEPABEHCTBA IO YCIOBHMIO 3a/1a4d, MCCIEN0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM allnapaTa ajareopsl;
[IP14 mnpumeHsATH CBOMCTBa CTENEHUM [UIsi TpeoOpa3oBaHUs BBIPAKEHUHM, ONEPUPOBATH
MOHATUSAMH: I1I0KA3aTEIIbHOE YPAaBHEHUE U HEPABEHCTBO, PELIaTh OCHOBHBIE TUIIBI TI0KA3aTEIbHBIX
YpaBHEHUN U HEPABEHCTB;
[1P15 BbIMONHATE NpeoOpa3oBaHUsl BBIPAKEHUH, COJEpPXKALIMX JIOrapupMbl, OINEPUPOBATH
HNOHATUAMM: JIOTAPU(PMHUUYECKOE YpPAaBHEHHWE M HEPaBEHCTBO, peElIaTb OCHOBHBIC THUIIBI
Jorapu(pMHUECKUX YpPaBHEHUN 1 HEPABEHCTB,;
[TP16 HaxoauTh penieHus! IPOCTEHIIIMX TPUTOHOMETPUUECKUX HEPABEHCTB;
ITP17 onepupoBaTh MOHATUSAMU: CHCTEMA JIMHEWHBIX YPAaBHEHUN U €€ pEIlleHUE, UCIO0Ib30BaTh
CUCTEMY JIMHEWHBIX YPABHEHUH JJIS PEIIEHUS MPAKTUYECKUX 3a/1a4;
ITP18 HaxoAuTh pelIeHus MPOCTEUIINX CUCTEM M COBOKYIHOCTEH pallMOHAJIbHBIX YPaBHEHUN U
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HEPABEHCTB;
[IP19 wmonenupoBaTh peajgbHbIE CHUTyallMM Ha S3bIKE airedpbl, COCTaBJIATh BbIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh IOCTPOECHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

[TP20 onepupoBaTh MOHATUAMU: (HYHKIHSA, CIIOCOOBI 3a7aHus (YHKIIUU, O0JIACTh ONPEICIICHUS U
MHOKECTBO 3HaUeHUH (QyHKIMH, rpaduk GyHKIIUH, B3aUMHO 00paTHbIE (YHKIIUH;

[TP21 onepupoBaTh NOHATHAMH: YETHOCTh U HEYETHOCTb (DYHKIINH, HYIH (PYHKIIMU, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA;

[1P22 ucnons3oBath rpaduku GYHKIUH IS pEIICHUS YPAaBHEHU;

ITP23 cTpouth u uuTaTh rpaduKu JMHCHHOW (PYHKIUH, KBAAPATUYHON (YHKIIUH, CTCTICHHOW
(GYHKIIUH € 1IETBIM TIOKa3aTelieM;

[1P24 ucnonp3oBath rpaduku GYHKIHA IS HCCICIOBAHUS MPOIECCOB U 3aBUCHUMOCTEH IMpH
pelIeHNH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M PEANbHOM JKU3HH, BBIpAXaTh (HOopMyTIamu
3aBHCHUMOCTH MEXKy BETUYHHAMHU.

[1P25 onepupoBaTh MOHATHAMHU: TEPUOJAMYECKAs (DYHKIUS, MPOMEKYTKH MOHOTOHHOCTH
GyHKIMHM, TOYKU dKCTpeMyMma (YHKIIMH, HauOoJblllee W HAaUMEHbIIee 3HaYeHUs (YHKIUU Ha
IIPOMEXKYTKE, UCIIOIb30BaTh UX I UCCIIEI0BaHUS PYHKIINH, 3aJaHHOU IrpaduKoM;

[IP26  omepupoBaTh MOHATHSAMH: TpadUKH  TOKA3aTENbHOW, JIOrapu@MUUYECKON U
TPUTOHOMETPHUYECKUX (PYHKIUI, N300paXkaTh UX Ha KOOPIMHATHOMW ITUIOCKOCTH W HCIOJIB30BATh
JUTSI pEIICHUs YPaBHEHUN U HEPABEHCTB;

[TP27 nzo6pakaTh Ha KOOPAWHATHOH TUIOCKOCTH T'pa UK TMHEHHBIX YPaBHEHUH U UCIIOIE30BAThH
UX JUIsl pEIICHUS CUCTEMbI JIMHEWHBIX ypaBHEHUI;

[1P28 wucmonk3oBaTh rpaduku (GYHKIWN IS UCCIEAOBAHUS TPOLECCOB M 3aBUCHMOCTEH M3
JIPYTUX y4EOHBIX TUCIUILINH.

[TP29 omnepupoBaTh MOHATHUSMU: IOCIENOBATEIBLHOCTb, apupMeTHdecKkass U TeoMeTpudecKas
IIPOrPECCHH;

[TP30 omepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBAIOIIAsi T€OMETPpUUECKAs MPOTPECccHs, Cymma
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKO Mporpeccuy;

[TP31 3amaBath MOCI€I0BATENILHOCTH PA3IMYHBIMU CITOCOOAMH;

ITP32 wncronb30BaTh CBOMCTBA IOCIENOBATENBHOCTEN M MPOTPECCUM IS PELIEHUS PEalbHBIX
3a/1a4 MPUKJIAJHOTO XapaKTepa;

[TP33 onepupoBaTh MOHATHUSAMU: HEMPEPbIBHAS (PYHKIIMS, MPOU3BOAHAS (DYHKIIMHU, UCTIOIB30BATh
reOMEeTPUUECKUN U PU3UYECKUI CMBICI TPOU3BOIHOM /IS peleHus 3a/1a4;

[1P34 HaxomuUTh MPOU3BOJIHBIC SJIEMEHTAPHBIX (DYHKIUN, BBIUUCIATH MPOU3BOIHBIE CYMMBI,
MIPOU3BEIEHUS, YACTHOTO (PYHKIIN;

[P35 wucnonb30BaTh MNPOM3BOMHYIO JUISL HCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTH U
HKCTPEMYMBI, TPUMEHSTH PE3YJIbTaThl UCCIEOBAHUS K IOCTPOEHUIO IpaUKOB;

[1P36 ncnonb30BaTh MPOU3BOAHYIO IJIsi HAXOXACHUS HAWIYYILIEro PEIICHUs] B MPUKIAIHBIX, B
TOM YHCJIE€ COLIMAIbHO-KOHOMHUYECKHUX, 3a/1a4ax;

[1P37 onepupoBaTh MOHATUSAMH: NEPBOOOpa3Has W HMHTErpasl, MOHUMATh NEOMETPUYECKHA U
buznyecKuil CMBICIT UHTErpaa;

[TP38 HaxoauTh mepBOOOpa3HBIE AIIEMEHTAPHBIX (YHKIUI, BBIYUCIATH UHTErpal Mo Gopmyie
HrroTona-Jleionuna;

[TP39 pemate MpUKIAAHBIE 3a/1a4M, B TOM YHCIE COLUAIBLHO-IKOHOMHYECKOT0 U (PU3MUECKOTrO
XapakTepa, CpeICTBaMU MaTEMaTHUECKOT0 aHalIn3a.

ITP40 onepupoBaTh NOHITUSAMH: MHOXKECTBO, OIIEPALIUU HAJ MHOXKECTBAMH;

[TP41 ucnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JjIsl OMMCaHUs pEaIbHBIX MTPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 33]a4 U3 APYTHX y4eOHBIX MPEIMETOB;

[TP42 onepupoBaTh NOHATUAMU: ONPEACICHUE, TEOPEMA, CIEACTBUE, I0KA3aTEIbCTBO;

ITP43 onepupoBaTh NOHIATUAMM: TOUKA, IIpsIMasi, IJIOCKOCTB;

[TP44 nipuMeHSTh aKCUOMBI CTEPEOMETPHUU U CIICICTBUSA U3 HUX MPHU PEUICHUH I'€OMETPUUECKUX
3a/1a4;
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ITP45 omnepupoBaTh MNOHATHSAMHU: MAPAJUIENBHOCTb U MEPHEHAUKYJSIPHOCTh MpPSIMBIX U
IUIOCKOCTEH;

[TP46 xnaccupuIMPOBaTh B3AUMHOE PACIIONIOKEHHUE MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;
[1P47 omnepupoBaTh TOHATHSAMHU: JABYTPaHHBIM Yroji, TpaHW JABYIPAHHOTO yria, pedpo
JBYT'PAHHOIO YIJIa, JIMHEMHBIN YroJ ABYTPaHHOIO YIUIa, IPajyCHas Mepa ABYTPaHHOTIO yIJia;
[TP48 omnepupoBaTh MOHATUSIMU: MHOTOTPAaHHUK, BBINYKJBIA W HEBBINYKJIbIA MHOTOTPAHHUK,
3JIEMEHTBHl MHOTOI'PAaHHHUKA, IPABUIIbHBI MHOTOTPaHHUK;

[TP49 pacrno3HaBaTh OCHOBHBIE BUIbl MHOI'OIPaHHUKOB (NMPaMUAA, HPU3MA, MPSMOYTOJIbHBIN
napasuieNienumne, Kyo);

[1P50 xnaccupuuMpoBaTh MHOTOTPAaHHUKH, BBIOMpas OCHOBaHUS JUIsl KiaccuuKauuu
(BBIIYKJIBIE M HEBBINYKJIBIE MHOTOIPDAHHUKH, IPAaBUJIbHBIE MHOTOTPAHHUKH, IIPSIMbIE MU
HaKJIOHHbIE IPU3MBI, IapaAJUIEIIEIIUIIC/IbI);

ITP51 onepupoBaTh NOHATUAMMU: CEKYIIAsl IJIOCKOCTh, CEUEHUE MHOTOIPaHHUKOB;

[TP52 06BACHATH NPUHLUIIBI HOCTPOSHUS CEUEHHM, UCTIONB3YSI METOJL CIIE/IOB;

ITP53 cTpouTh cedeHHs MHOTOTPAaHHUKOB METOJOM CJIEAOB, BBINOIHSTH (BBIHOCHBIE) IJIOCKHE
YepPTEKU U3 PUCYHKOB ITPOCTBHIX 0OBEMHBIX (DUTYDP: BUJ] CBEPXY, COOKY, CHU3Y;

[TP54 pewiath 3a7jaun Ha HAX0KJIEHUE N'€OMETPUUECKUX BEJIMUMH [0 00pa3liaM WM ajJropuUTMaM,
IIPUMEHSSI U3BECTHBIE AHAJMTUYECKHE METOABI IIPU PEIICHUU CTaHAAPTHBIX MATEMAaTHYECKHUX
3a/1a4 Ha BBIYMCJIEHHE PACCTOSHUN MEXIy JBYMS TOYKaMH, OT TOYKH JIO MPSIMOW, OT TOUKU JO
IUIOCKOCTH, MEXAY CKPEIUBAIOIMMUCS IIPSIMbBIMU;

[TP55 pewiath 3a7jaun Ha HAX0XK/IEHUE N'€OMETPUUECKUX BEJTMUMH 10 00pa3liaM WM aJropUTMaM,
IIPUMEHSSI U3BECTHBIE AHAJMTUYECKHE METOABI IIPU PEIIECHUU CTAaHAAPTHBIX MATEMAaTHYECKHUX
3a/lad Ha BBIYUCIIEHHE YIJOB MEXJY CKPELIMBAIOIIMMUCSA MPSAMBIMU, MEXAYy NIpSIMONH U
IJIOCKOCTBIO, MEXKY IIJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB;

[Ip56 BBIUUCHATE 00BEMBI U TUIOMIAJN TTOBEPXHOCTEH MHOTOTPAHHUKOB (ITPU3Ma, MUPAMHIA) C
npUMeHeHHeM (pOpMyJ1, BBIUUCIIATH COOTHOLICHHUS MEXAY IO IMI TOBEPXHOCTEH, 00beMaMu
M0I00HBIX MHOTOTPaHHUKOB;

IIP57 onepupoBaTh MNOHATUAMHU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCbh U IIIOCKOCTh
CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUHU (QUTYPBI;

ITP58 um3BnekaTh, MpeoOpa3oBbIBaTh U MHTEPIPETHUPOBATH UH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX PUTypax, MPeJCTaBIECHHYIO Ha YepTekaxX U pUCYHKaX;

[1P59 npumeHATs reoMeTpuyeckue GaxkThl s pElIeHUs CTepeOMeTPUYECKUX 3ajad,
MPEIoJIaratoliuX HECKOJbKO IIaroB PELICHUs, €CIU YCJIOBUS NPUMEHEHHS 3aJlaHbl B SIBHOU
dopme;

[TP60 mpumeHsATH HpoCTeHIIne MPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPY PELLIEHUHU CTEPEOMETPUUECKUX 3a/1ay;

[IP6]1 npuBOIMTH mNpHMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEHM B NPUPOAE H KHU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB IT€OMETPUH B HCKYCCTBE;

IIP62 nmpuMeHATH NOJIy4eHHBIE 3HAHWS Ha IPAKTHKE: aHAIW3UPOBATh pEalbHbIE CUTYallMU U
IPUMEHATh  M3YyYEHHBIE TIOHATHUA B  IPOLECCE IOMCKAa PEIIEHUs  MaTeMaTU4eCKH
chopMyJIMpOBaHHON MpPOOJIEMBbl, MOAEIUPOBATh pPEaJbHbIE CHUTYyal[Md Ha S3bIKE TE€OMETpUH,
UCCIJIE0BATh MOCTPOEHHBIE MOJAEIN C MCIOJIB30BAHUEM TI'€OMETPUUYECKUX IOHATUN U TEOPEM,
anmnapara ajiredpsbl, pelarh MpaKTUYECKHUe 3a/1a4H, CBSI3aHHBIE C HAX0XKJACHUEM F€OMETPHUUECKUX
BEJIMYUH;

[TP63 onepupoBaTh MOHATUSIMHU: LUIMHAPHUYECKAs TOBEPXHOCTh, 00pa3yrolne HUIMHIPHUECKON
MOBEPXHOCTH, LWJIMHAP, KOHUYECKas MOBEPXHOCTb, 00pa3ylollne KOHUYECKOH MOBEPXHOCTH,
KOHYC, c(hepuuecKasi IOBEpXHOCTb;

[1P64 pacniozHaBaTh Tena BpameHus (LUIUHAP, KOHYC, chepa u map);

[TP65 00BACHATH CIOCOOBI TTOTYICHUS TEJ BpAIlCHNUS,

[TP66 xnaccupuuMpoBaTh B3AUMHOE PACIIONIOKEHUE c(hepbl U MII0CKOCTH;

[IP67 onepupoBaTh MOHATUAMH: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTAa CETMEHTA,
IapOBOM CJIOM, OCHOBaHHUE IIAPOBOTO CJIOSI, BBICOTA IAPOBOTO CJI0sI, IIAPOBOM CEKTOD;
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[TP68 BBIYMCHATH 00BEMBI M TUIOIIAIAN MOBEPXHOCTEH TEN BpAIICHUS, TEOMETPUUYECKUX TNl C
npuUMeHeHueM hopMyIT;

[TP69 omnepupoBaTh MOHATHUSMHU: MHOTOTPAHHUK, BIHCAHHBIA B c(epy W ONUCAHHBIA OKOJIO
cdepsl, cepa, BHUCAHHAS] B MHOTOI'PAaHHUK WJIH TEJIO BpallleHUs;

[TP70 BBIYMCHATH COOTHOIICHUS MEXY IJIOLIAIIMHU IIOBEPXHOCTEH U 00beMaMHu 1OTI00HBIX TE;
[1P71 wm3ob0paxarb u3y4yaemble (PUTYpbl OT PYKHM U C MPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB;

[TP72 BBINONHATH (BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD: BUJ
CBEpXY, COOKY, CHU3Y, CTPOUTH CEUECHUS TEJl BpaIllCHUS;

[1P73 u3BneKkaTh, HHTEPIPETUPOBATh U MPEOOPA30BHIBATH UH(OPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (pUrypax, npeacTaBIeHHYIO Ha YePTEeKaxX U PUCYHKAX;

[1P74 onepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTRBE;

[TP75 BBIONHATH AEHCTBUS CIIOKEHHS BEKTOPOB, BRBIUMTAHUSA BEKTOPOB U YMHOKEHHUS BEKTOpa HA
YHCI0, 00BACHATH, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T;

[TP76 npuMeHsITh NpaBUIIO NapajlIeIeNnIe/a;

[1P77 onepupoBath NOHATUAMMU: 1€KAPTOBBI KOOPAUHATHI B IpocTpaHcTBe, [IP78 BekTOp, MOAYIH
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJll MEXKIAY BEKTOPAMH, CKaJSIPHOE
MIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI;

ITP 79 HaxoauTh CyMMy BEKTOPOB U IMPOU3BEICHUE BEKTOPA HA YMCIO, YTOJI MEXKIY BEKTOPaMU,
CKAJIIPHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOpPaM;

ITP80 3aaBaTh IIIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOI cUcTEME KOOPAMHAT;

[1P81 mpumensTh reoMerpuueckue (akThl AN PEHIeHUS CTePEeOMETPUYECKHX —3ajad,
IIPEANOJIAraloIMX HECKOJIbKO IIAaroB PEIICHMS, €CIM YCJIOBHs IIPUMEHEHHs 3aJlaHbl B SIBHOU
dopme;

[TP82 pemarh mpocTeiiye reoMeTpuYeckue 3a/1ladyl Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
METO/a;

[1P83 pemarb 3a7auM Ha J[J0KA3aTeNbCTBO MAaTEeMATUYECKUX OTHOIIEHWH M HaXO0XKJEHHUe
reOMETPUYECKUX BEJIMYMH MO 00pa3laM MM aIrOpUTMaM, IPUMEHssSI U3BECTHBIE METOABI IpU
pelIeHn CTaHAAPTHBIX MATEMATUYECKUX 3a/a4;

[TP84 mnpumeHATH NpPOCTEMIINE MPOrPaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPH PELICHUHN CTEPEOMETPUUECKUX 3a/1aY;

IIP85 mnpuBOAMTH mNpUMEPHl MaTEMaTHYECKMX 3aKOHOMEPHOCTEH B TPUPOAE U KHU3HH,
pacIro3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

[1P86 mpuMeHATH MOJyYEHHBbIE 3HAHMUS HA MPAKTHKE: aHAIM3UPOBATh PEAbHbIE CUTYallUH WU
NPUMEHATh  W3Y4YEHHBIE IIOHATHUA B  IIPOLIECCE IIOMCKA  PEIICHHMs  MaTeMAaTUYECKH
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEN0BATh ITOCTPOEHHBIE MOJIENIN C HCIOJIB30BAHUEM TI'€OMETPUUYECKHX IOHATHU U TEOpEM,
anmapara anreOpbl, pelaTh NPaKTHYeCKUe 33a4H, CBI3aHHbIE C HAXOXKACHUEM IeOMETPUYECKUX
BEJIMYUH;

[TP87 unTaTh U CTPOUTH TAOJIUIIBI K TUATPAMMBIL;

[TP88 onepupoBaTh MOHATUSAMU: CPEeIHEE apUPMETHIECKOE, METMaHa, HAanOOJIbIIIee, HANMEHBIIIEe
3HAUEHUE, pa3Max MacCHBa YUCIIOBBIX JAHHBIX;

[TP89 omepupoBaTh MOHATHUAMH: CIy4YalHBIA SKCIEPUMEHT (ONBIT) M CiIy4ailHOe COObITHE,
3JIEMEHTApPHOE COOBITHE (AJIEMEHTAPHBIN MCXO0) CIYy4aHOTO ONbITA, HAXOAUTh BEPOSTHOCTH B
OMbITaX C PABHOBO3MOXKHBIMH CITy4allHBIMU COOBITHSIMH, HaXOJUTh U CPAaBHUBATh BEPOSITHOCTU
COOBITH B H3YYEHHBIX CITYy4alHBIX SKCIIEPUMEHTAX;

[TP90 HaxomuTh M HOPMYTUPOBATH COOBITHSA: TIEPECEUCHUE W OOBEAMHCHHUE JAHHBIX COOBITHA,
cOOBITHE, TPOTHUBOMOJIOXHOE ITAaHHOMY COOBITHIO, TOJIB30BaThCS JHarpamMmamu Oiiepa u
(hopMyII0ii CITOKEHHS BEPOSITHOCTEH MPHU PEIICHUN 33/1a4;

[TP91 omepupoBaTh MOHATHUSMH: YCIOBHas BEPOSTHOCTb, HE3aBUCHMBIE COOBITHS, HAaXOAUTh
BEPOSITHOCTH C IIOMOIIBIO ITPaBUJIa YMHOXEHUS, C TOMOILBIO IEPEBA CIy4allHOIO ONBITA;

[TP92 npumeHATH KOMOMHATOPHOE MPABUIIO0 YMHOKEHHS IIPH PELLICHUHU 3a7ay;
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[1P93 onepupoBaTh NOHATUSIMU: UCTILITAHUE, HE3ABUCUMbIE UCIIBITAHUS, CEPHSI UCTIBITAHUH, yCIIeX
U HeyJada, HaXOJUTh BEPOSITHOCTU COOBITUN B CEPUM HE3aBUCHUMBIX HCIBITAaHUI /10 HEPBOrO
ycrexa, HaX0JIuTh BEPOATHOCTH COOBITHI B CEpUH UCIBITaHUN bepHyim;

[IP94 onepupoBaTh MNOHATUAMH: Ciy4dailHasi BEJIUYMHA, pACIPENICICHUE BEPOSTHOCTEH,
Jyarpamma pacipeeseHus;

ITP95 cpaBHMBaTh BEPOSITHOCTH 3HAYEHUH CIIy4YalHOW BEJIMYMHBI IO PACIPENICICHUI0 WU C
MIOMOUIBIO AUArPaMM;

[IP96 omnepupoBaTh MOHATUEM MATEMATHYECKOTO OKWUJAHUS, IPUBOJUTH IPUMEPHI, Kak
IPUMEHSIETC MAaTEMaTU4YECKOE OXHUJIAHUE CIy4yalHOW BEJIMYMHBI, HaXOAUTh MaTEMAaTUUYECKOE
0’KMJIaHHE T10 JaHHOMY PaclpeleICHUIO;

[TP97 nmeTh npeCcTaBlIEHUE O 3aKOHE OOJIBIINX YHCE,

[TP98 nmeTs npeacTaBieHre 0 HOPMaJIbHOM paclpeeiCHUH.
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4. TEMATUYECKOE INTAHUPOBAHUE

Ne [IporpammHuoe conepxkanue, Tema 3aHATUA
.11

Komuuect
BO 4acOB

B ToMm uucie

IIpenmetnsie (I1P) u
nugHocTHbIe (JIP)
pe3yIabTATHI

YP

I1I3 | K CP

1 kype, 1 cemecTp

AJITEBPA 1 HAYAJIA AHAJIN3A

"Hucna u evtyucnenus"

Conepixanue: Panmonanbhbie yucia. OOBIKHOBEHHBIE U JECATUYHBIE POOU, MPOLEHTHI, OECKOHEUHbIE EPHOIMYECKUE
JpoOu. ApudmMerndeckue onepaniy ¢ paluoHaIbHBIMU YHUCIIAMU, IPEOOPAa30BAHUS YUCIOBBIX BbIpaxkeHui. [Ipumenenune
Ipo0eil 1 IPOLIEHTOB [UIs PeIeHHs! IPHKIATHBIX 331ad U3 Pa3INIHbIX OTPAciel 3HAaHUH U pealbHON JKU3HH.
JleiicTBuTENBHBIC YKCIA. PalioHa bHbIC U HPpALMOHAIBHBIC YHCIa. ApU(METHYECKUe ONMEePAlMU C JACHCTBHUTEIbHBIMHU
yuciaamu. [IpuOniKkeHHbIe BBIYUCIICHNS, IPABIIIa OKPYTJICHHUS, IPHKU/KA U OLIEHKA Pe3ysbTaTa BhIYUCICHUH.

Crenenb ¢ nenbM nokaszateneM. CrangapTHas (opMa 3alicH JeHCTBHTEIBHOIO 4YHcia. Vcronb3oBaHUe MOIXOMSIIEH
(hopMBI 3amUCH ASHCTBUTEIIBHBIX YHCEI IS PELICHUS IPAKTHYECKHUX 3a1a4 U IPE/ICTABICHNS JaHHBIX.

Apupmernyeckuil KOpeHb HaTypaJIbHOM cTerneHu. JlelcTBus ¢ aprudMeTHueCKMMU KOPHIMH HATYpalbHOM CTEHCHH.
HarypansHsle u niensle yncia. [Ipu3Haku nenuMocTy emblx yncell. CTeneHb ¢ palioHaIBHBIM [IOKa3aTelleM.

14

L[eJ'II/I 1 3aJ1a491 MATCMATUKHU ITPU OCBOCHHHU CIICTIUAJIbHOCTH.

L[eJ'IBIe " palluOHAJIBHBIC YHCJIA. I[eﬁCTBHTCHLHLIe qucia.

Brmmonmaenne neiicTBUM HaJl TeHCTBUTEIILHBIMHA YHCIIAMM.

HPOMEHmbl 6 peuieHuu np0¢eccuona.rtbublx 3a0au.

Kopuu u crenenu. Kopau u3 HaTypaapHOTO YHCIA H X CBOMCTBA.

Cremnenu ¢ pallnOHAJIbBHBIMH ITOKA3aTCIIIMU U UX CBOMCTBA.

~N| O o1 AWIN|F-

[pakTrueckas pabora 1. BeimonHeHrne TOXIECTBEHHBIX ITPe00pa3oBaHuUil HaJ
CTETIEHHBIMH BBIPAKCHUSMHU.

NIN|DN NINININ

TIP1- T1P4,
T1P6-TIP9
JIP1- JIPS

AJITEBPA 1 HAYAJIA AHAJIM3A

"YpaBHEeHHS 1 HEpaBEHCTBA"

Conepmal—me: Pemenue HppanMOHAJIBHBIX ypaBHeHHﬁ 1 HEPABCHCTB. anMeHeHI/IC ypaBHeHnﬁ 1 HEPABEHCTB K
PELICHUIO MAaTeMaTHYECKUX 3a/1a4 1 3aJ1a4 U3 Pa3IMn4HbIX 00JacTell HAYKU U peajbHOM Ku3HU. [lokazaTensHbie
YpaBHEHHsI 1 HEPaBEHCTBA.

8 ‘ Pemenne nmpocTelmmx nppaioHaIbHBIX YPaBHEHHUH.
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9 [pakTuueckas pabota 2. Pemenne npocTeHnX MOKa3aTeNbHbIX YPaBHEHHH.

TIP9, TTP11,
TP13 - TIP14
JIP1- JIPS

AJITEBPA 1 HAYAJIA AHAJIM3A

"Yucna u éviuucienun'’
Copep:xanne: CpoiictBa crenenu. Jlorapugm uncna. JleciTHUHbIE U HATYPAJIbHBIE JIOTapU(PMBL.

10

10 Jlorapudm yrcna. OcHoBHOE Jorapudmuueckoe ToxkaecTBo. CBOMCTBA 2
norapuMoB.

11 [IpeobpaszoBanue JOrapupMUICCKUX BHIPAKCHUI. 2

12 | Pemenne mpocTeHInmx JorapuGMUIECKUX yPaBHEHHHA. 2

13 Ilpakmuueckasa paboma 3. Bapuanmur ogpopmnenun ousaiina ¢ popme
JA02apugmuiecKoll cnupanu.

14 Pemenue 3ana4d no teme «KopHU, CTENIECHH U JIOTapUPMBD».

I1P8, ITP11, ITIP15
JIP1- JIP8

IT'EOMETPUA

«Hp}lete U njiockocmu 6 npocmpancmee»

Conep:kanme: OCHOBHBIE TIOHATHS CTepeoMeTpuM. Toduka, TpsiMas, IUIOCKOCTb, TpocTpaHcTBO. [lomATHE 00
aKCHOMAaTHYIECKOM ITOCTPOCHUH CTEPEOMETPHHU: aKCHOMBI CTEPEOMETPHHU U CIEACTBHUS U3 HUX.

BzanmMHOe pacrmonoikeHHe MPSMBIX B MPOCTPAHCTBE: MEPeCcEeKaloMUecs], NapaenbHble U CKPEIIHBAIOIUECcs MpsIMBIE.
IMapaniensHOCTE MPSAMBIX U IJIOCKOCTEH B MPOCTPAaHCTBE: NapalleNbHbIE IPSIMbIE B IPOCTPAHCTBE, NapalIeIbHOCTh TPEX
MPSIMBIX, MapajuledbHOCTh MPAMOH U IUIOCKOCTH. YTINBI C COHANpPAaBICHHBIMH CTOPOHAMH, YIOI MEXAY MpPSMBIMH B
npocTtpancTBe. [lapananenbHOCTh IUIOCKOCTEH: MapajuielbHble IUIOCKOCTH, CBOMCTBAa MapauIeNbHBIX IJIOCKOCTEH.
IMpocTeiinmie npocTpaHCTBEHHBIE QUTYPBI HA TNIOCKOCTH: TETPadp, KyO, apasienenurie, TOCTPOSHHE CEUeHMIH.
IMepnenaAUKyISIPHOCTD NPSIMOM H IUIOCKOCTH: HMEpHEeHANKYISIPHBIC NpPsAMble B IPOCTPAHCTBE, NPAMbIe MapajleabHble U
MEepIeHANKYISIpHble K IUIOCKOCTH, INpU3HAK MEPHEeHIUKYIIPHOCTH IPAMOH U IIJIOCKOCTH, TeopemMa O IpIMOH
NEPIEHANKYIISPHON ITIOCKOCTH. YTIIBI B IIPOCTPAHCTBE: YTOJI MEXTY TPSIMOMH U IIIOCKOCTBIO, ABYTPAHHBIH yroJl, THHEHHBIH
yToI IBYrpaHHOro yria. [lepneHauKysp 1 HaKIOHHBIE: PACCTOSIHHE OT TOUKH 0 IIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10
IUIOCKOCTH, MPOEKUHUsS (UTYPhl HA IIOCKOCTh. [lepneHanKyIsIpHOCTD MIOCKOCTeH: MPU3HAK HEePHEHIUKYIIPHOCTH ABYX
miockoctel. TeopeMa o Tpex nepneHJuKyIspax.

14

15 B3anMHoOe pacnonoxeHue AByX NpsMbIX B ipocTpaHcTse. [lapamienbHoCTh
PSIMOM M IIOCKOCTH. [lapainenbHOCTh MII0CKOCTEN.

16 IIpumeHeHne npu3Haka napayuieIbHOCTH NPSIMON U IFIOCKOCTH MPH PEILICHUN 2
3azad.
17 [lapanensHOCTh IIIOCKOCTEH U X CBOMCTBA. 2

[1P42 - 11P47
JIP1.3

JIP4.1

JIP 6.1, 6.3 - 6.4;
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18 [lepnenaANKYIIpHOCTH OPAMOM U TIIOCKOCTH. [leprieHauKysip 1 HaKJIOHHASL. 2 JIP7.2

19 IIpakTudeckas padora 4. Haxoxmenue yria MeXAy IpsSIMOil U TUIOCKOCTHIO. 2 JIP8.1 - 8.2

20 JByrpaHHbIA yToI. YTOI MEXIYy TIOCKOCTSIMH. [lepreHnnKyIsIpHOCTD ABYX 2
IJIOCKOCTEH.

21 IIpaktideckas pabota 5. Perrenne 3amad 1mo teme: 2
«[IpsiMBIE ¥ TIITOCKOCTH B TIPOCTPAHCTBEY.

BEPOATHOCTDb U CTATUCTHUKA 4

«Cnyuaiinple coobimus u 6epoOAMHOCHUY

Conep:xanue: KomOunatopHoe npasuio ymHo)xeHus. [lepectanoBku u akropuan. Uucno coueranuid. TpeyronbHUK

IMackans. Popmyrna 6nHoma Herotona.

22 KombunaropHoe npasuiio ymHOkeHus1. [lepecTaHOBKY U akTopUall. 2 11P92

23 IpakTrueckas padora 6. Tpeyromsuuk [lackams. @opmymna buroma Herotona. 2 JIP1.3. JIP4.1

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

TEOMETPUSI 10

«Bexkmopul u KoopOuHamul ¢ RPOCMPAHCIEE»

Copepsxanue: Bektop Ha mIockocTd ¥ B mpoctpaHcTBe. CII0KEHHE W BBIYUTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha

gucio. Pasnoxenue BEKTOpa II0 TPEM HEKOMIUIaHapHBIM BEKTOpaM. HpaBI/UIO Napajuienenunena. Pemenne 3aJa4,

CBS3aHHBIX C IPUMCHEHUEM ITpaBUII HeﬁCTBHﬁ C BCKTOpaMH. HpﬁMOyI‘OJ'IBHaH CUCTEMa KOOpAWHAT B IIPOCTPAHCTBE.

KOOp,HI/IHaTbI BEKTOpA. Hpocn‘-:ﬁmne 3aJa4yu B KOOpJWHATax. Vron MEXAY BEKTOpaMH. CKaJ'ISIpHOC TIPOM3BECACHUEC

BEKTOPOB. Brrurnciienne YriioB MEXAYy NPsAMBIMH U INUIOCKOCTSMH. KOOpI[HHaTHO-BCKTOpHLIﬁ METOA TIpU PEUICHUHU

TCOMETPUICCKUX 3a1ad.

24 BexTop Ha miockocTd U B mpocTpaHcTBe. ClOXKeHHe M BBIYMTAHHUE BEKTOPOB. | 2 TIP74 — TIP&6
KommutanapHbie BEKTOPBI. JIP1.3

25 [pakTrueckas padora 7.Perienue 3aj1a4u ¢ NpUMEHEHUEM TIPABUIT ICHCTBHI HAl | 2 HP4.1
BEKTOPAMH. )

26 IIpsimoyronpHas crucTeMa KOOpIMHAT B MpocTpaHcTBe. KoopauHaTel BekTOpa. 2 JIP 6.1,6.3 - 6.4,

27 Ilpocmeiimue 3a0auu 6 koopounamax. IIpeomemvr unmepvepa Ha | 2 )
KOOpOUHAMHOU NI10CKOCHU. JIP8.1 - 8.2

28 IIpaktrueckas padora 8. Yron mexmy Bektopamu. CKalsipHOE TpOM3BeneHUe | 2
BEKTOPOB.

AJITEBPA 1 HAYAJIA AHAJIN3A 4

"Yucna u eviuucnenun'’
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Conep:xanne: CHHYC, KOCHHYC U TAHT'€HC YUCIIOBOTO apryMEeHTa. APKCUHYC, apKKOCHHYC, apKTAHT€HC YHUCIOBOTO

apryMeHTa.
29 CuHycC, KOCHHYC U TaHI'€HC YHCIIOBOI'O apryMEHTa. 2 T11P5
PKCUHYC, apKKOCHUHYC, apKTaHI'€HC YUCIIOBOTO apryMeHTa.
JIP4.1
JIP 6.1, 6.3 - 6.4,
JIP7.2
JIP8.1 - 8.2
AJTEBPA U HAUAJIA AHAJIU3A 20 12
"VYpasenenusn u nepasencmea''
Copep:kanne: IIpeoOpa3oBaHHe TPHTOHOMETPHYECKHX BBEIpakeHHH. OCHOBHBIE TPHIOHOMETPHYECKHE (OPMYIIBL.
PerieHne TpUroHoMeTpu4ecKux ypaBHeHui. [IpuMepbl TPUrOHOMETPUYECKUX HEPABEHCTB.
31 OCHOBHBIE TPUTOHOMETPHUECKUE (HOPMYJIBL. 2 2 I1P5, ITP9 —IIP10,
32 [pakTrueckas padora 9. ®opmMyIibl CII0KEHUS, TBOHHOTO U MTOJOBUHHOTO 2 2 IIP16
apryMeHTa, pUBEACHHUS. JIP1.3
33 [IpeoOpazoBanue cyMMBI TPUTOHOMETPHUECKUX (DYHKITUI B MPOU3BEICHUE U 2 JIP4.1
NIPOU3BENIECHHS B CYMMY. )
. JIP 6.1, 6.3 - 6.4;
34 IIpeoGpa3oBanre TPUTOHOMETPUIECKUX BBIPAsKEHH. 2 2
JIP7.2
35 Tpuronomerpudeckue ypaBHeHus. [IpuMeps TPUTOHOMETPUUECKHUX HEPABEHCTB. | 2 JIPS.1 - 8.2
36 [pakTrueckas padora 10. Penienre TpUroHOMETPUIECKAX YPaBHEHUH. 2 2
37 Pemenne TpuroHOMETpU4YECKUX HEPABEHCTB. 2 2
38 IIpakTudeckas padora 11. Pemenue 3anau o reme « Tpuronomerpudeckue 2 2
BBIPaXXEHMSI, yPAaBHEHHS U HEPABEHCTBAY.
39 Pemenue nppannoHaibHBIX, TOKAa3aTENbHBIX, JOTapU(MUUECKUX YPaBHEHUH U 2
HEPaBEHCTB.
40 [IpsiMble ¥ MIIIOCKOCTH, BEKTOPHI U KOOPAWHATHI B IPOCTPAHCTBE 2
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IIpomexyTOoUHASI aTTECTANMA 68 hopme:
DK3aMeH

18

HUTOI'O B 1 cemecTpe

80 (+18)

36

36

1 kypec, 2 cemecTp

AJI'EBPA U HAYAJIA AHAJIU3A

«Dyuxyuu u zpagpurun

Copnep:xanne: OyHkius, crocoOsl 3amanus (yHkuuu. [paduk ¢ynkimun. B3aumuo obpartaeie ¢ynkuun. O6nactbh
oIpeieNIeHNs] © MHOXKECTBO 3HaueHuH GpyHkmu. Hymu ¢pynxnum. [IpomexxyTku 3HaKOIOCTOSHCTBA. UeTHEBIE U HEUETHBIE
¢ynxuun. CteneHHast QYHKIMS ¢ HATYpaIbHBIM U IIEJIBIM IToKa3ateneM. Ee cBoiicTBa 1 rpaduk. CoiicTBa U rpaduk KOpHS
Nn-oii creneHu. TpUroHOMETpUYECKasi OKPYKHOCTD, ONPEEICHHE TPUTOHOMETPUUECKUX (DYHKIHMI YHCIIOBOIO apryMeHTa.
Oyukuus. [eprommdeckue (yHKimu. [IpoMexyTkH MOHOTOHHOCTH (YHKUMHM. MakCHMyMbl ¥ MHHHMYMBI (DYHKIHH.
HanOonpinee 1 HauMeHblIee 3HaueHHE (QYHKIMU Ha IPOMEKyTKe. TpuUroHoMmerpnueckue (YHKIMH, HX CBOMCTBAa U
rpaduku. [TokasarenpHas u orapudmudeckas GyHKIHH, UX CBOicTBa U rpaduku Mcnonbp3oBanue rpagukoB QpyHKIMI
JUISL pelIeHMs] YPaBHEHUH U JIMHEHHBIX cucTeM. lcronp3oBaHue rpadukoB (QYHKIHMH IS UCCIENOBAHMS HPOIECCOB U
3aBHCHMOCTEH, KOTOpBIC BO3HUKAIOT IPH PelIeHHH 3a/1a4 U3 IPYTHX YIeOHBIX NPEIMETOB H pealIbHON KU3HH.
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41 Oynkyst, cnocoOs! 3ananus GyHkuuu. ['paduk Gynkunu. BzanmHo oOpaTHEBIE 2 2 T1P20 —I1P28
byHKIUH. JIP1.3
42 OnpeneneHde YETHOCTM W HEYETHOCTH, MPOMEXKYTKOB MOHOTOHHOCTH, | 2 2
IKCTPEMYMOB PA3TUYHBIX (DYHKIHH. 1P4.1
43 CreneHHbIe, TOKa3aTeNbHbIE U JorapugMuieckrie QyHKIHUH. 2 2 JIP 6.1,6.3 - 6.4,
44 [Mpaktudeckas pabora 12. [locTpoeHue rpapKoB MOKa3aTEIbLHBIX U 2 2 JIP7.2
norapuMUIecKuX (yHKIHHA. JIP8.1-8.2
45 Tpuronomerpudeckne GyHKINH, UX CBOMCTBA U TPaUKH. 2 2
46 [Moctpoenune rpaduKOB TPUTOHOMETPHUECKUX (PYHKITHIA. 2 2
47 Onucanue npou3600cmeeHHbIX RPOUECCOE C HOMOUBIO 2PaduKos PyHKYuil. 2 2
48 [pakTrueckas padora 13. Pemenne 3ana4d no teme « OyHKIIMHU, UX CBOWCTBA U 2 2
rpapuKm»
TEOMETPUS 18 6 10
((MHOFOFpaHHI/IKI/I»

Copep:xanne: IloHsATHE MHOTOIDAaHHUKA, OCHOBHBIE OJIEMEHTHI MHOTOTPAaHHHKA, BBIIYKIbIE U  HEBBIIYKIbIC
MHOTOTPaHHHKH, pa3BepTka MHOrorpaHHuka. [Ipm3ma: n-yronbHas HpH3Ma, TPaHM H OCHOBAHMS NPU3MBL, IpsAMas U
HaKJIOHHAs IPU3MBI, 0OKOBast M MOJIHASI IOBEPXHOCTH NpH3MBL. [lapamienenumnen, mpsaMoyroabHbIH HapaJuleIennIes U ero
cBoifctBa. [Tnpamuna: n-yrompHast nupaMu/a, TPaHU B OCHOBAaHHE IUPaMH/IbI, O0KOBAs U IIOJTHAs HOBEPXHOCTh MUPAMULIBL,
IpaBUIbHASL U yCCUEHHAs NHpaMuaa. OIEMEHThl NPU3Mbl U Hupamuisl. [IpaBUIbHBIE MHOTOIDAHHUKH: IIOHSTHE
MPaBUJIBHOTO MHOTOTPAaHHMKA, NpaBUIIbHAsI MpPU3Ma M IpaBUIIbHAs NMHUPaMMIA, NpaBUIIbHAS TPEYrojibHas NMUpaMUAa U
NIPaBHIIBHBIN TeTpasp, Kyo. [IpencraBienye o mpaBUIIbHBIX MHOTOTPAHHHUKAX: OKTAdIp, JoJeKasap U ukocasap. CeueHus
IpU3MBI U THpaMuAbl. CHMMETpHS B IIPOCTPAHCTBE: CHMMETPHUSI OTHOCHTEIBHO TOUKH, NMPSMOH, IIIOCKOCTH. DIEMEHTEI
CUMMETPHU B IMPaMUJIAX, ApauISIeNUIeAaX, IPaBUIbHBIX MHOTOIrpaHHHUKaX. BbIUKCIeHHE 3]IEMEHTOB MHOTOIDAHHHKOB!
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pebpa, auaronanu, yrisl. [Tnomans 60k0BOi MOBEPXHOCTH M OIHON IIOBEPXHOCTH HPSIMOM IIPU3MBI, IIJIOMIA b OCHOBAHHI,
TeopeMa O OOKOBOH IOBEPXHOCTH MHpsMOH HpH3MBL. Ilnomans OOKOBOH HMOBEPXHOCTH H NOBEPXHOCTU HPABUILHOMN
IIHPaMUABL, TEOpEMa O IUIOMAAN ycedeHHOH mupamunsl. [lonstue 06 ooveme. O6beM mupamuasl, npu3msl Jlogo6HbIe
Tesa B npoctpaHcTBe. COOTHOIICHUS MEXTY IUIOIIA/ISIMU [TOBEPXHOCTEH, 00beMaMHt MOT0OHBIX Tell.

49 Mpuororpannauk. [Tpuzma. Bunsr npusm. [lapanmnenenunes, kyo.

50 Pemenue 3anad no teme «Ilpuzmar.

51 | [Mupamupa. IlpaBunpHas nupaMua. Y cedeHHasi MUpaMUa.

52 | Pemenue 3amau o teme: «[lupamuaa u yceueHHas mApaMUIay.

53 | [paktudeckas pabora 14. Pemenue 3a1a4d o teme «lIpusma u
MUPAMHJIAY.

NINININIDN

54 | Cummerpus B ipocTpaHcTBe. [[oHATHE TPaBUIBHOTO MHOTOTPAHHUKA.

55 | Ilpumepol cummempuu ¢ npogheccuu.

56 3a7a4M HA TOCTPOCHUE CEUYCHUI.

57 | [locTpoenue ceueHuit MPU3MbI U TUPAMHU/IBI.

N

I1P48 — I1P62,
ITP85 — I1P&6
JIP1.3

JIP4.1

JIP 6.1, 6.3 - 6.4,
JIP7.2

JIP8.1 -8.3

T'EOMETPUA

«Tena BpameHus»

Copepixanne: Llunuaapudeckass HOBEPXHOCTb, 0Opasyroliue HMIMHAPUYECKOH MOBEPXHOCTH, OCh LHIMHIPHIECKOH
NoBepXHOCTU. [[umHAp: ocHOBaHHMS M OOKOBasi IOBEPXHOCTH, OOpasyromas M OCh, IUIOMANb OOKOBOW M IOJIHOW
noBepxHocTu .KoHHYeckas IOBEPXHOCTb, O0pa3yloliHe KOHUYECKOH IMOBEPXHOCTH, OCh H BepIIMHA KOHHYECKOH
noBepxHocTH. KoHyC: OCHOBaHHME 1 BepIIMHA, 00pa3yIoIas ¥ 0Ch, IUIOIa b OOKOBOI! 1 TOJHOM MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yIolye ¥ BBICOTa, OCHOBAaHMS M OokoBas moBepxHocTh. Cepa u map: HEeHTp, paanyc, THaMeTp, IUIomaIb
MOBEPXHOCTH cepbl. B3anMHoe pacnonoxenue chepbl M INIOCKOCTH, KacaTellbHask INIOCKOCTD K cdepe, miomans chepsl.
H3o0pakenue Ten BpalleHHMss Ha IUIOCKOCTH. Pas3BepTka mmiumHApa U KoHyca. KomOMHamuu Teld BpalieHUs H
MHOTOTPaHHHKOB. MHOTOTpaHHHK, ONMCAaHHBIA 0KOJIO cepbl, cdepa, BIUCAHHAsE B MHOTOTPAHHHUK, WIIM TENO BPAIICHUSL.
Iousitue 06 oObeme. OcHOBHBIE CBOicTBa 00beMOB Tell. Teopema 00 00beMe MPSIMOYTOJBHOTO MapauleNlenunena u
crenctBusi u3 Hee. OO0beM mmmuHApa, Konyca. OO0beM mapa u mwiomans chepsl. [logobHbIe Tema B MPOCTPAHCTBE.
COOTHOLIEHHST MEXIy IUIOIAISIMH IIOBEPXHOCTEH, oObeMaMH NOxOOHBIX Ten.CeueHUs IIMHApA (TAapajuielnbHO |
MepPIeHANKYISIPHO OCH), CeUeHusI KOHyca (TapajuienbHoe OCHOBAHHIO U IIPOXOsIIee uepes BeplLIMHY), CeUeHus] Iapa.

ODOIN NN

58 | Tena Bpamenus (IWIHHIP, KOHYC, chepa U mmIap).

59 | [Ipaktuueckas pabora 15.Bsiuucnenue niowadu nosepxnocmu u
o0vema yuaunopa u Konyca.

60 | [Ipaktuueckas pabota 16. BeruncneHue miomaan NoBEpXHOCTH chephl U
o0bema mapa.

TIP63 — I1P73,
TIp85 — IIP86
JIP1.3

JIP4.1

JIP 6.1, 6.3 - 6.4;
JIP7.2

JIP8.1 - 8.3
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AJITEBPA 1 HAUAJIA AHAJTU3A 30 20
«Hauana mamemamuuecxkozo ananuza»
Conepaxanue: [locienoBaTenbHOCTH, CIOCOObI 33JaHUs IOCIENOBATEIbHOCTEH. MOHOTOHHBIE MOCIIEIOBATEILHOCTH.
Apudmernyeckass U reoMeTpuueckas MpOrpeccud. beckoHedyHOo yObIBaoinas reomerpuyeckas mnporpeccus. Cymma
OECKOHEYHO y6BIB3.IOH.IefI FeOMeTpH'{eCKOﬁ TIpOrpeCcCun. d)opMyna CJIOKHBIX IIPOLEHTOB. Hcnonb3oBanue Tporpeccuu ajst
pelieHns] pealbHBIX 3agad MpUKIagHOro xapaktepa. HenpepbiBHble (yHKumu. MeToJ HHTEPBAIOB IS PEIICHUS
HepaBeHCTB. [lpom3Bognas ¢yHKumu. ['eomerpudeckuii W (U3MYECKUi CMBICT HPOM3BOAHOM. Ilpon3BoaHbBIE
JNIeMEHTapHBIX (yHKIUA. DOpMyNbl HaXOXKICHHS INPOU3BOAHOM CyMMBI, NPOU3BEIEHHS U YAaCTHOTO (DYHKIHIL.
[pyMeHeHe TPOM3BOJHON K HCCIACAOBAHUIO (PYHKINI HA MOHOTOHHOCTD U dKCTpeMyMbl. HaxoxaeHne HanbompIuero u
HAMMEHBIIETO 3HAa4YeHUs] YHKIMH Ha oTpe3ke. [IpuMeHeHHe MPOM3BOAHOM ISl HAXOXKACHUS HAMIYULIEr0 PELICHUs B
TIPUKIIAAHBIX 3a/avax, sl ONPEACIICHUA CKOPOCTH IIpOoLEccCa, 3alaHHOIO d)OpMyJ'IOfI nim I‘pﬁ(bI/IKOM. HepBoo6pa3Ha$I.
Tabauua nepBoobpa3ubix. MHTerpai, ero reoMmerpudeckuii u ¢huznueckuii cMpici. Beraucienne nurerpaia no Gpopmyse
Herorona-Jleiibuuna.
61 [TocnenoBarenpHOCTH. AprdMeTHIeCKas ¥ TeOMETPUIECKasi MPOTPEecCruu. | 2 T1P29 — TIP39
62 | Hcnonvzosanue npozpeccuu 0ns peuteHUs peanbHuIxX 3a0ay 2 2 JIP1.3
RPUKIA0HO20 XapaKmepa. JIP4.1
63 | IloHsTHE O IPOU3BOIHOM, €€ TEOMETPHUIECKUI B (PU3HUYECKHIA CMBICIL. 2 )
Dopmynsl 1 paBuiia AU HEpeHIPOBAHHUS. JIP 6.1,6.3 - 6.4;
64 | IIpaktuueckas pa6ota 17. BelunciaeHnue NpOU3BOAHBIX PA3IMUYHBIX 2 2 JIP7.2
QyHKIiA. JIPS.1-8.3
65 | Pemenue 3a1au Ha mpUMeHeHHE (PU3NYECKOTO U TEOMETPHUECKOTO 2 2
CMBICJIA IPOU3BOTHOM.
66 | Ilpu3nak Bo3pacTanus (yObiBaHus) pyHKuMU. KputHueckue Touku 2
byHKIIH. MakCUMyMBI 1 MUHUMYMBI.
67 | IlpumeHeHue NPOU3BOAHOM K HCCIIEOBAHUIO (DYHKIINH. 2 2
68 | Ilpaktnueckas pabota 18. IToctpoenue rpagukoB GpyHKIMHA Ipu momouy | 2 2
IIPOU3BOHOM.
69 HaxoxneHrne HanOONbIIET0 M HAUMEHBIIETO 3HAYeHUS (DYHKIINH. 2 2
70 | IlepBooOpa3Has u uHTErpal. IHTErpaibl OCHOBHBIX 3JIEMEHTaPHBIX 2
¢ynkuuit. Dopmyna Herorona—IJleiiOHuma.
71 | BoluncneHue HEOMPEIEICHHOTO U ONIPEICTICHHOTO HHTETPAIIOB. 2 2
72 | T'eoMeTpuyeckuii U PU3UUECKUI CMBICIT ONPECIICHHOTO HHTETpaia. 2 2
73 | [IpakTuueckas padota 19. [IpumeHeHne ONpeIeIeHHOTO HHTETrpaia JiIs 2 2

HaxXO0XJACHUA I1J101Iaan KpHBOHHHeﬁHOﬁ Tparcuuu.
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74 | Botuucnenue niowjadeil npeomemos uHmepbepa ¢ ROMOULbI0
unmezpana.

75 | [paktudeckas padora 20. Pemenue 3a1a4d o teme: «[IpousBoanas u
WHTETpaD».

BEPOSITHOCTb U CTATUCTHUKA

"Cnyuaitnvie codovimusn u eepoamuocmu’’

Conep:kanme: IlpesncraBiieHue JaHHBIX C HOMONIbIO Tabmui U auarpamMm. CpenHee apudmeTnyeckoe, MeJuaHa,
HanOoJbIIee M HAUMEHBIIee 3HAUCHUS, pa3Max, AUCIEePCHs ¥ CTaHIapTHOE OTKIOHEHHE YUCIIOBEIX Ha0opoB. CirydaiiHble
9KCIEPUMEHTHI (OIBITHI) U CIIydaiiHble COOBITHS. DIEMEHTapHbIe COOBITHS (MCXO0AbI). BEpOsATHOCTH CiyyaiiHOro COOBITHSI.
Bauzocts 4acToThl M BeposATHOCTH cOOBITUH. CilydaiiHble ONBITBHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSAMHU.
BeposiTHOCTH COOBITHH B ONBITaX C PaBHOBO3MOXKHBIMH JJIEMEHTapHBIMH cOOBITHAMH. Omeparuy Hax COOBITHSIMH:
nepeceueHue, oObEeIMHEHUE, NPOTHBONONIOKHBIE cOObITHA. Jnarpammsl Ditnepa. Dopmyna CIOXEHHS BEPOSTHOCTEH.
YcnoBHas BEpOSTHOCTh. Y MHOXKEHHE BEpOATHOCTEN. JlepeBo cirydaiiHOro skcriepuMenTta. Gopmyiia nojaHoi BEpOsiITHOCTH.
HesaBucumble coObITHS. BHHAPHBIHA cllydallHBIH ONBIT (MCIBITAHHE), yclex U Heynada. HesaBucumble ucnbitanms. Cepus
HE3aBHCHMBIX UCIIBITAHUM 110 nepBoro ycnexa. Cepust He3aBUCUMBIX UCTbITaHUi bepHyiuu.

76 BeposTHOCTB COOBITHSI, X BUJIBI  CBOMCTBA. TeopeMbl CIIOKEHHS U
YMHOYKEHUS BEPOATHOCTEM.

77 | IIpakmuueckas paooma 21. Bepoamnocmo 6 npogheccuonanbhoix
3adauax.

78 I[I/ICerTHaH cnyqaﬁHaﬂ BCJIMYHMHA, €€ YHUCJIOBBIC XapaAKTCPUCTUKH.

79 | [Ipaktnueckas pabota 22. Beruncienue yncinoBbix xapakrepuctuk JCB.

I1P87 —I1P95
JIP1.3

JIP4.1

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

BEPOSATHOCTDb U CTATUCTHUKA

"Cryuaiinvie genuuunsl u 3aKon 60apuux uucen'

Copnepxanne: Crydaiinas BennumHa. Pacnpenenenuwe BeposTHocTed. Jlmarpamma pacnpenenenus. Ilpumepsr
pacripeieneHuii, B TOM 4HCJIE T€OMETpUYEcKoe M OMHOMHaJIbHOE. UMCIIOBBIE XapaKTEPUCTHKU CIIy4alHbBIX BEIMYMH:
MaTEMAaTUYCCKOE OXHAaHUC, OUCHEPCHS W CTAaHAAPTHOC OTKIIOHCHHE. HpI/IMepBI TIPUMEHCHUST MAaTEMaTU4YCCKOIro
OXHIOaHUuA, B TOM YHCJIC B 3aJadax U3 HOBCeI[HeBHOﬁ JKM3HH. MaremaTHudeckoe OXXHITaHUEC 6HHapHOI>'l CHy‘iaﬁHOﬁ
BENIMYMHBL. MaTtemaruyeckoe O0XHUIaHUE CYMMBI CJ'Iy'-IaI‘/IIHBIX BeNMYMH. MaremaTuieckoe OXXUOAaHUEC WU JUCIEPCUA
TeOMETPUYECKOro N GMHOMHAJILHOIO PacIpesieNneHuil. 3aKoH GOJIBIINX YHCEN H ero poib B Hayke, HPUpPOJie U OOIIecTBe.
Beibopounslit  mMerox uccienoBaHuid. IlpuMepsl HENpepHIBHBIX CIy4aiHBIX BelMM4YMH. I[IOHATHE O IUIOTHOCTH
pacrpeznenenus. 3a1a4n, MPUBOASIINE K HOPMAIIbHOMY pacnpe/eneHuto. [IoHsITHe 0 HOpMaIbHOM pacnpeeleHIH.

80 OCHOBHBIE MMOHATHS MATEMATHYECKON CTATUCTUKH.

81 Br16opku 1 BEIOOpOoUHBIE pactipeseneaus. CoCTaBIeHHE 3aKOHA CTATUCTUYECKOTO
pactipezienenust BeIoopku. [TocTpoeHune MoamuroHa 1 rucTorpaMMal.

82 Cocmaegnenue maonuy u Ouazpamm npu peuieHun nPogeccuoHaIbLHLIX 3a0ay.

I1P96 — I1P98
JIP1.3
JIP4.1
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83 | Ilpakmuueckas padora 23. Pemenue 3a1a4 MaTeMaTHIECKOM CTATHCTUKH. 2 2 JIP 6.1, 6.3 - 6.4;
JIP7.2
JIP8.1 - 8.3
AJITEBPA U HAYAJIA AHAJIU3A 29 13 12 4 |0
«Ypasnenus u nepasencmear
Couepmalme: TO)KZ[BCTBB. " TOXKICCTBCHHBIC HpeOGpEBOBaHI/IH. YpaBHeHHe, KOpPE€Hb YpaBHCHUS. HepaBeHCTBO7 peaieHue
HepaBeHCTBa. MeTos uHTepBasoB. IIpuMeHeHre ypaBHEHUI U HEPABEHCTB K PELICHHIO MaTeMaTHYECKHX 3a/1a4 ¥ 3a/1a4 U3
Pa3IMIHBIX obmacreit HayKu " peaﬂm—xoﬁ sku3HA. CHCTEMBI JIMHEWHBIX ypaBHCHPII)’I. Pemenue TIPpUKIIaAHBIX 3aa4 C
TIOMOIIBIO CHUCTEMBI JIMHEHHBIX ypaBHeHm‘/'[. CucremMsl U COBOKYITHOCTHU pAallMOHAJIBHBIX ypaBHeHI/II\/'I U HEPaBEHCTB.
ITpuMeHenue ypaBHEHUI, CHCTEM U HEPABEHCTB K PEIICHUIO MaTEMAaTHYECKUX 3aJad U 3a7ad M3 Pa3lIHYHbIX oOiacTei
HayKu U peaHbHOﬁ JKHU3HU.
84 Merto/ib1 pellieHHs] ypaBHEHUMN: Pa3JIOKEHUE HA MHOXKUTEIH, 3aMEHA 2 2 I1P12 —I1P19,
MIEPEMEHHOM, TIOJICTAHOBKA, TpaQUeCcKui. P26
85 Pemenne ypaBHeHUIT 1 HEPABEHCTB PA3IMYHBIMU METOIAMHU. 2 2
86 Pemienue ypaBHeHuil 1 HEpaBEHCTB rpa)UIECKUM METOIOM. 2 2 JIPL.3
87 | Ipaktuueckas pa6ora 24. Pemenne ypaBHeHNH 1 HEPABEHCTB TPaGUIECKUM 2 2 JIP4.1
METOJIOM. _ JIP 6.1, 6.3 - 6.4,
88 Peuienue ypaBHEHUI U HEPABEHCTB C MOJIYJIEM. 2 2
89 YpaBHEHHS U HEPABEHCTBA C MOTYJIEM. 2 2 JIP7.2
90 VYpaBHEHHUs U CUCTEMBI YPABHEHUH C IBYMs IIEPEMEHHBIMU. MeTOBI UX 2 2 JIP8.1-8.3
peleHHS.
91 I'padmaeckwii criocod pemieHus ypaBHEHUH 1 HEPABEHCTB C IBYMS 2 2
NIepPEMEHHBIMU.
92 Pemenne 3ama4 Ha coCcTaBICHHUE YpaBHEHUH. 2 2
93 IpakTrueckas pabora 25.Peutenue npogheccuonanbnbix 3a0ay Ha 2 2
cocmasienue ypagHeHuil U cucmem ypagHeruil.
94 Pemmenne npukiaaHbIX 3324 C UCIIONIb30BAHUEM T€OMETPHUECKUX MOIETIeH. 2 2
95 Pemenue 3amau mo reMe «YpaBHEHUS U HEPABEHCTBAY. 1 1
96 HuddepenuunansHoe 1 HHTETpAIbHOE HCUHUCIICHHUE. 2
97 | KonrposbHas paGoTa 2 2
98 Perenue 3a1a4 1mo BceMy Kypcy. 2
HUTOTI'O Bo 2 cemecTpe 115 41 66 4 |4
BCEI'O | 195 77 102 8 8
(195 + 18)
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VP — ypok; 113 — npaktrueckue 3ausatus; K — koncynsranun; CP — camocTosTenbHast paboTta
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