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Pabouas mnporpamma yuebuoro mpeamera OVIL.07. Marematuka paspaboTaHa Ha OCHOBE
denepanbHOT0 TOCYIApCTBEHHOTO 00pa30BaTENFHOIO CTaHIApTa CpPEAHEro oOmero o0pa3oBaHMS
(manee — ®I'OC COO), yrBepx)aeHHOro MpuKazoM MuHHcTepcTBa 00pa3oBaHus U Hayku PO ot
17.05.2012 r. Ne 413 u DenepanbHOit 00pa30BaTENBLHON MPOrPaMMEBI CPEeTHEro 00mIero oOpa3oBaHus,
yTIBEpXAEHHOM MuHucrepctBoM mnpocelieHuss Poccuiickoit @enepanuun ot 18.05.2023 Ne 371 (c
M3MEHEHUSMH )



OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT PAMMBI
OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O TIPEIMETA
OVYIL.07. MATEMATHUKA

1.1 Mecrto npeamera B CTPYKTYpe OCHOBHOM 00pa3oBaTe/IbHOIi MPOrpaMMBbl:
OOuieoOpa3zoBaTenbHblil  yueOHbI — mpeamer — «Maremaruka» — gBieTCS
00s13aTeIbHOM 9acThI0 00ME00pa30BaTENFHOTO IHMKIAa 00pa30BaTENbHON MPOrpaMMbI B
coorBerctBUM ¢ @DPI'OC mno cnemuanbHocTH 09.02.06 CereBoe U CcHUCTEMHOE
aJIMUHUCTPHPOBAHHE.

1.2. eau u njaHupyeMble pe3yJbTaThbl OCBOCHHS MpPeaMeTa:

1.2.1. ean npeamera:

Pabouass mporpamma Mo MareMartuke i OOydJaromuxXcs Ha YPOBHE CpPETHEro oOIIero
oOpa3oBaHusl pa3paboTaHa C Y4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHMM, NPEIBIBISEMBIX K
MaTeMaTHIeCKOMY 00pa30BaHUIO0, M TPAIUIIUN POCCHIICKOTO 0Opa3oBaHus. Peanu3aius mporpaMMeI 10
MaTEMaTuKe O6€CHC‘~H/IBaeT OBJIaACHUEC KIIIOYEBBIMHU KOMIICTCHIIUMAMM, COCTaABIAIOIIMMU OCHOBy JUJISL
CaMOpa3BI/ITI/I$[ u HenpepBIBHOFO 06pa303aH1/1;1, IICJIIOCTHOCTHb O6HICKYJ'IBTypHOFO, JINYHOCTHOTO "
IIO3HABATCIIBHOT' O paSBI/ITI/ISI JINYHOCTHU 06yqa}onmxc;[.

B paGoueii mporpaMmmMe 1Mo mMaTeMaTHKE YYTEHBI HAEH W TOJoxeHus: «KoHIenmu pa3BUTHs
MareMaThudeckoro oopasoBanus B Poccuiickoit denepanum». B cOOTBETCTBUY ¢ HA3BaHUEM KOHIICTIIIHI
MaTeMaTH4eCcKoe 00pa3oBaHWE JOJDKHO, B YaCTHOCTH, PEIIaTh 3a/Jady OOecredeHus: HeoOXOqMMOro
CTpaHe Yrciia 00ydJaronIuxcs, MaTeMaTH4ecKas MOJrOTOBKa KOTOPBIX JOCTAaTOYHA JIS TIPOIODKECHUS
O6p330BaHI/I$I 110 paSJ'II/I'-IHI)IM HaHpaB.]'IeHI/ISIM, BKJIFOYast npenonaBaHI/Ie MaTeéMaTuKu, MaTEMaTHYCCKHUEC
uccaenoBaHus, paboTy B cepe nHPOPMAITMOHHBIX TEXHOJIOTHH U IPYrUX, a TaKXKe 0OeCTedeHUs IS
KaXJI0TO 00y4Jaromerocss BO3MOXXHOCTH JIOCTHKCHUS MaTeMaTHYECKOUW MOATOTOBKH B COOTBETCTBHH C
HEOOXOUMBIM €My YPOBHEM.

[IpuknagHas 3HAYUMOCTH MaTEMaTHKH OOYCIIOBIIEHA TeM, 4YTO €€ TPEeIMETOM SBIISIOTCS
dbyHIaMEHTANbHBIE CTPYKTYPHI HAIIETO MHpA: MPOCTPAHCTBEHHBIE (GOPMBI U KOJUYCCTBEHHBIC
OTHOIIECHUS, (PYHKIIMOHAIbHBIE 3aBUCUMOCTH M KATETOPUU HEOMPEACTEHHOCTH, OT MPOCTECHIIHNX,
YCBaWBaeMbIX B HEMOCPEJICTBEHHOM OIIBITE, O JOCTATOYHO CJIOXHBIX, HEOOXOIUMBIX IS Pa3BUTHI
Hay4YHBIX M TEXHOJOTHMUYECKHX uIeH. be3 KOHKpEeTHbIX MaTeMaTH4YeCKHUX 3HAaHWUW 3aTPYIHEHO
MMOHUMAHHWE TPUHIUIIOB YCTPOWCTBA W HCIIOJIB30BAHHMS COBPEMEHHOM TEXHUKH, BOCHPHITHE U
HWHTEpIpETaIsl Ppa3HOOOPa3HOW COIMAIBHOM, JKOHOMHUYECKOHW, TMOJMTHYECKOW HWH(OopMmaImu,
Manio3¢dheKTHBHA MOBCEHEBHAS MPAKTHYECKas IeITeIbHOCTh. Bo MHOTHX cdepax nmpodeccnoHanbHoi
JESTETBHOCTH TPEOYIOTCS YMEHHUSI BBITIOTHATE PACUEThI, COCTABIIATH AJITOPUTMBI, TPUMEHATH (POPMYJIBI,
MIPOBOJIUTHh TEOMETPUUCCKUE U3MEPEHUS U MOCTPOCHHMS, YNTaTh, 00pabaThiBaTh, HHTEPIPETHPOBATH U
MPEACTABIATh MHPOPMALIMIO B BUJIE TaONHI|, AUMarpaMM M TpaduKOB, MOHUMATh BEPOSTHOCTHBIN
XapakTep cIy4yalHbIX COOBITUM.

OnHOBpPEMEHHO ¢ pacIIMpeHueM cep MpuMEeHEHUsT MaTEMaTUKH B COBPEMEHHOM 00IIeCTBE BCE
0oJiee BaXXKHBIM CTAHOBUTCS MaTEMaTHYECKUM CTHIIb MBIIUICHHS, TPOSIBIISIFOIIUNCS B ONPEACIEHHbIX
YMCTBEHHBIX HaBbIKaX. B mpoliecce n3yuyeHuss MaTeMaTHKU B apceHall MPUEMOB U METOJIOB MBIILICHUS
Yel0BeKa eCTECTBEHHBIM 00Pa30M BKIIFOUAIOTCS MHAYKIUS U ASTYKIHs, 0000IIeHne U KOHKPETU3allus,
aHallM3 U CHUHTE3, KiIaccupuKalusg U cucTeMaTh3aius, adctparupoBaHue U aHanorus. OOBEKTHI
MaTeMaTHYeCKUX YMO3aKITIOUeHUH, MpaBuiia MX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHYECKHUX
MOCTPOCHUM, CIOCOOCTBYIOT BBIpaOOTKE yMEHHUS (POpPMYIHpPOBaTh, OOOCHOBHIBATH M JOKa3bIBATH
CYXJEHHUS, TeM CaMbIM (POPMUPYIOT JIOTMUECKUN CTUJIb MBIIUIEHUS. Bemyias pois MpUHAIICKUT
MaTeMaTHKe B (OPMHUPOBAHUHU AITOPUTMUYECKONW KOMIIOHEHTHI MBIIUICHUS W BOCIUTAHUH YMEHUH
JeCTBOBATh MO 33JaHHBIM aITOPUTMAaM, COBEPIIEHCTBOBATh M3BECTHHIE U KOHCTPYHPOBATh HOBLIE. B
MIpOLIecCe PelIeHUs 3a7]a4 — OCHOBBI JUISI OPraHu3alliy y4eOHOH JesITeNFHOCTH Ha yPOKaX MaTeMaTHKU
— Pa3BUBAIOTCS TBOPYECKAS U MPUKIIAJHAS CTOPOHBI MBIIIUICHUS.



OOyuenne MmaTeMaTHKe 1aET BO3MOXKXHOCTh Pa3BUBATh Y 00yJarOIUXCsl TOUHYIO, PAIIHOHAIBHYIO
u MHPOPMATHUBHYIO peYb, YMEHHE OTOHMpaTh Haubojee IMOAXOJIINE S3BIKOBBIC, CHMBOJIMYECKHUE,
rpaduUecKue CpeicTBa U BRIPAXKCHUS CY)KICHUH U HATJISITHOTO UX IPEACTaBICHUS.

Heo0x0auMbIM KOMIIOHEHTOM OOIIEH KYJIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBJIsIETCs oO1Iee
3HAKOMCTBO C METOJAaMU IO3HAHUSA JEHUCTBUTEIBHOCTH, IMPEACTABICHUE O NPEIMETE U METOJIE
MaTeMAaTUKH, €ro OTIMYUSAX OT METOJOB €CTECTBEHHBIX M T'YMaHUTApHBIX HAayK, 00 OCOOCHHOCTAX
NPUMEHEHHUs] MaTeMAaTUKH I pELIeHHMs Hay4dHbIX UM MPUKIAJAHBIX 3a7ad. Takum oOpaszom,
MaTeMaTniyeckoe 00pa3oBaHNe BHOCUT CBOH BKJIAJA B OpMUpOBaHUE OOIIEH KyJIbTYpPhI YEJIOBEKA.

N3ydyeHne MareMaTHKU CIOCOOCTBYET 3CTETHHYECKOMY BOCIHMTAHUIO YEJIOBEKA, MOHUMAHUIO
KpacoTbl M U3AILIECTBA MaTEMATUYECKUX PaCCYXJIECHUN, BOCHPUITHUIO TE€OMETPUYECKUX (OpM,
YCBOEHHIO MJIEU CUMMETPUHU.

[IproputeTHbIMU 1ENAMU O0YyUEHHUS] MaTEMAaTUKE IPOrPaMMbl CPEAHErO 00Iero oOpa3oBaHUs
IIPOJIOJIKAOT OCTABATHCS:

- (hopMUpOBaHUE EHTPATIbHBIX MATEMAaTUYECKUX MOHATHH (UM CII0, BEIMYMHA, TEOMETpUYECKas
¢urypa, mnepeMeHHas, BEpPOATHOCTb, (YHKIUSA, TNPOU3BOAHASA, WHTErpai€), O0OeCIeYnBaIOIINX
MIPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEMATHUECKOTO 00pa30BaHMsl 00ydaroIInXcs;

- MOJABEJICHHE O0YYaroIUXCs Ha JOCTYINHOM JUIi HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3H
MaTeMaTUKd M OKpPYKAIOLIEro MHUpa, MOHUMAaHMIO MaTEeMaTHUKM KaK 4YacTH oOuied KyiabTypsl
4eJI0BEUECTBA;

- pa3BUTHE MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CHOCOOHOCTEH 00ydaromuxcs, Mo3HaBaTeIbHON
aKTUBHOCTH, HCCJIEIOBATEIbCKUX YMEHUH, KPUTHUUYHOCTH MBILIUICHHUSA, HMHTEpeca K H3YYEHHUIO
MaTeMaTHKU;

- ¢opMupoBaHUe (PYHKIMOHAJIBHON MaTeMaTWYecKOM IpaMOTHOCTH: yYMEHHUS paclo3HaBaTh
MaTeMaTHYeCKHUE aCMeKThl B pPEAbHBIX JKU3HEHHBIX CUTYallUsX U MPHU H3YYEHUH APYrUX Y4eOHBIX
IIPEIMETOB, TPOSIBICHUS 3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (opMyiIupoBaTh HX Ha S3bIKE
MaTeMAaTUKHU U CO3/aBaTh MaTeMaTHUECKUE MOJIENIN, IPUMEHSTh OCBOCHHBIM MaTeMaTUYECKU anmapar

IUIL  pelleHUs] MPaKTUKO-OPUEHTHPOBAHHBIX 3a3Jad, MHTEPIPETUPOBATh U  OLICHUBATh
MIOJTy4EHHBIE PE3YNIbTaThI.

Pabouas mporpamma oOecrieunBaeT GOPMHPOBAHHE Yy OOYYAIOIMIMXCS TPEIMETHBIX,
METanpeIMETHBIX U JTUYHOCTHBIX PE3YIbTATOB O0YUYCHHUS:

1.1. JInunocTHbIe pe3yabrTarthl (JIP)

B pesynbrare wu3yueHuss MareMaTtuku y oOydaromerocss OyayT cQOpMHUPOBaHBI CIEIYyIOLINE
JUYHOCTHBIE PE3Y/IbTATHI:

1) rpaxaaHCKOrO BOCITUTAHUS:

- c(hopMHPOBAHHOCTH IPAKIAHCKOM MO3UIIUN 00Y4arOIIEerocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHMCKOro OOIIecTBa, NPEACTABICHHE O MAaTeMaTHYEeCKHX OCHOBaX (PYHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp T'pa)xIAaHCKOro obiiecTBa (BBIOOPHI, OIMPOCHI U JIPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMU HMHCTUTYTaMU B COOTBETCTBHHM C HMX (YHKIHUSAMHU U
Ha3HAYCHHUEM;

2) MaTpUOTUYECKOTO BOCITUTAHMUS:

- cpOPMUPOBAHHOCTH POCCUNUCKOM rpaskJaHCKOW UIACHTUYHOCTH, YBAYKEHUS

K MPOIIJIOMY U HACTOSIIEMY POCCUHCKON MaTeMaTUKHU, IIEHHOCTHOE OTHOIIICHHE

K JIOCTIDKEHHUSIM POCCHICKMX MAaTeMaTHKOB U POCCHUICKOM MaTeMaTH4eCKOW MIKOJIBI,
WCIOJIb30BaHME ATHUX JIOCTHKEHUN B JPYTUX HayKax, TEXHOJOTHUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOTO BOCTIUTAHUS:

- OCO3HaHHME TYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoja, cPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, ITUUECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JAOCTH)KCHUI HAYKU U
JEeSITeNLHOCTBIO YIEHOTO, OCO3HAHUE JINYHOTO BKJIaJa B TIOCTPOSHUE YCTOMYMUBOTO OYAYIIEro;

4) 5cTeTUYECKOT0 BOCITUTAHMUS:

- ACTETUYECKOE OTHOIICHHWE K MUPY, BKIIIOUAsl ICTETHKY MAaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, PEIICHU, PACCYKICHHH, BOCTIPUUMYHUBOCTD

K MaTeMaTH4YEeCKUM acleKTaM Pa3jIMYHbIX BUJOB HCKYCCTBA;



5) ¢pu3HUeCKOro BOCIIUTAHUS:

- chopMHPOBAHHOCTH YMEHUS IPUMEHSITh MAaTEMaTHUECKUE 3HAHUS B MHTEPECAX 3J0POBOTO U
6e3omacHOro 00pasa XKU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0OPOBBIO (310pOBOE MHUTAHUE,
cOamaHCHPOBAHHBIA PEKUM 3aHIATUN M OTABIXA, peryispHas (u3mdeckas akKTHBHOCTH), (pusmdeckoe
COBEPIIICHCTBOBAHUE TIPH 3AHITHUSIX CIIOPTHBHO-037I0POBUTEILHON JIESATEIBHOCTHIO;

6) TpyIOBOT'O BOCIIUTAHMUSL:

- TOTOBHOCTb K TPY/y, OCO3HAHHE [IEHHOCTH TPYI0JIF00HS, HHTEPEC

K pasnu4HbIM cdepaM MpoPecCHOHATBHON JEATCIILHOCTH, CBSI3aHHBIM C MaTEMaTHUKON W e
MIPWIOKCHUSIMHA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccuu M pearn3oBBIBATH
cOOCTBEHHBIC KH3HCHHBIC IIJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTEMAaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHMUIO HAa TPOTSHKCHHM BCEH JKM3HU, TOTOBHOCTh K AKTHBHOMY YYAacTHIO B PEIICHHUU
MPAKTUYECKUX 3a7a9 MaTEMaTHICeCKOW HAPaBICHHOCTH;

7) 9KOJIOTUYECKOTO BOCIIUTAHMUS:

- COPMHUPOBAHHOCTH IKOJOTHYECKOH KYJIbTYphl, TIOHUMAHUE BIMSHUS COIHMAIBHO-
HKOHOMHYECKHUX MPOIECCOB HAa COCTOSTHUE MPUPOIHOM M COITMAILHON CpeJbl, OCO3HAHUE TI00aTHLHOTO
XapakTepa AKOJIOTHYECKHX MpoOJeM, OpHCHTAllMs HAa TPUMEHEHHUE MAaTEeMaTHYCeCKUX 3HAHWHA IS
pelIeHus 3a71a4d B 00J1aCTH OKPYXKAIOIICH Cpeibl, ITITAHUPOBAHUE TIOCTYIIKOB U OIICHKH UX BO3MOJKHBIX
MOCJIEICTBUH ISl OKPYXKAKOIIEH CPEIbI;

8) IIEeHHOCTH HAYYHOTO MO3HAHUS:

- c(OpPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAayKH M OOIIECTBEHHOM MPAKTHUKH, MOHMMAHUE MaTEMaTHYECKOH HAyKd Kak cepbl YelOBEUYEeCKOU
NESITEILHOCTH, 3TANOB € Pa3BUTHSA M 3HAYMMOCTH I Pa3BUTHS [MBHIIN3AIHNN, OBJIAJICHUE S3BIKOM
MaTeMaTHUK{ U MAaTEeMAaTHIECKOU KYIbTYPOH KaK CPEJICTBOM IIO3HAHUS MHPA, TOTOBHOCTh OCYIIIECTBIISATh
MIPOEKTHYIO M UCCIIE0BATEIBCKYIO JISATSIIBHOCTh MHIUBHIYaILHO H B TPYIIIIE.

1.2. MeranpeaMeTHbIe Pe3yJbTaThl

B pe3ynbpTaTe n3ydeHus MaTeMaTHKU y oOy4atonierocst OyayT cpopMupoBaHbl o3HABaTEIbHbBIE
yYHUBEpCaJbHble y4eOHbIE JEHCTBUS, KOMMYHUKAaTUBHBIC YHHUBEpCalbHble YueOHBbIE JIEeHCTBUS,
perynaTUBHbIE YHUBEPCAIbHbIE YueOHbIE JeHCTBHS, COBMECTHAS EATEIbHOCTb.

VY oOyuatromerocst OyayT chopMUPOBaHbI CICYIONTNE 0a30BbIC JIOTHYECKUE IEHCTBHS KaK 4acTh
M03HABATENIbHBIX YHUBEPCATbHBIX YU€OHBIX ICHCTBUIA:

- BBISIBJISITH U XapaKTEePU30BaTh CYLIECTBEHHbIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, MOHITUM,
OTHOIICHUH MEXAy TMOHATUSAMHU, (GOPMYIUpPOBATh OMpEIeNCHUsT MOHITUN, YyCTaHABJIMBATh
CYIIECTBEHHBIH MPHU3HAK KiIacCU(UKALMU, OCHOBaHUs sl OOOOLIEHUS U CpPaBHEHUS, KpPUTEPHUU
MIPOBOJMMOTO aHAIM3a;

- BOCIPUHHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYKIEHHUS: YTBEPAUTEIbHBIE U
OTpUIaTeNIbHbIE, €MHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

- BBISBIISITh MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHBOpeurs B (akrax,
JAHHBIX, HAOMIOACHUSIX U YTBEPKIACHUSIX, NIPEATIaraTb KPUTEPUHU JIJIsl BHIABICHUSI 3aKOHOMEPHOCTEHN U
MPOTUBOPEUHIL;

- JlenaTh BBIBOJBI C HCIHOJb30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U WHAYKTUBHBIX
YMO3aKTIOUYEeHUH, YMO3aKIIOUEHHH 0 aHAJIOTUH;

- TIPOBOJIUTH CAMOCTOSITENIBHO JOKa3aTelbCTBA MaTEMaTHUECKUX YTBEPXKJIEHUH (IpsMbIEe U OT
MPOTUBHOTO), BBICTpAUBATh apTyMEHTAIIUIO, IPUBOIUTh MPUMEPHl U KOHTPIPUMEPHI, 000CHOBHIBATH
cOOCTBEHHBIE CYXKICHHS U BHIBOIBL;

- BBIOMpaTh croco® pemieHus yueOHOU 3aqaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS,
BBIOMpATh HanboJiee MOIXOASAMINN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

VY obyuatomierocs 0yayT chopMUPOBaHHI CleaytonIne 0a30Bble UCCIEAOBATENBCKUE IEHCTBUS
KaK 4acTh MO3HABATEIbHBIX YHUBEPCAILHBIX YUEOHBIX IEHCTBUM:

- HCIIOJIb30BaTh BOIPOCHI KAaK HCCIENOBATENbCKUA WHCTPYMEHT MO3HAHUS, (HOPMYIUPOBATH
BOMPOCHI, GUKCUPYIOIIHNE IPOTUBOPEUNE, MPodiieMy, yCTaHABIMBATH HCKOMOE U JJaHHOE, (JOPMUPOBATH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE;



- TPOBOJMTH CAMOCTOSITENBHO  CIUIAHUPOBAHHBIA  HAKCIEPUMEHT, HCCIEIOBaHHUE IO
YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEeKTa, SBICHUSA, IPOILECCa, BBISIBICHUIO
3aBHCUMOCTEH MeX/1y 00BEKTaMH, SBICHUSMH, IPOIIECCAMHU;

- CaMOCTOATENbHO (OPMYIHUPOBATH OOOOIIEHUS M BBIBOJBI IO PE3yJbTaTaM MPOBEAEHHOTO
HaOIIOIEHUs, HMCCIEeOBaHMs, OIICHHWBATh JOCTOBEPHOCTH IIOJYYCHHBIX pE3yJIbTaTOB, BBIBOJOB U
0000IIIEeHHI;

- IPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BBIABUTATh MPEAIIOJIOKEHHS O €T
Pa3BUTHH B HOBBIX yCIIOBUSIX.

VY obyuarorierocst OyayT cOpMUPOBAHKI CIEAYIONTUE YMEHUS padoTaTh

¢ nH(opMaImei Kak 4acTh O3HABATEIILHBIX YHUBEPCAIBHBIX YICOHBIX ACHCTBUI:

- BBIBJIATH AeUIUTHl HH(POPMAIUH, JaHHBIX, HEOOXOJUMBIX JUIS OTBETAa HAa BOMIPOC U JUIS
peleHus 3a/1a9u;

- BbIOMpaTb WHPOPMALMIO W3 WCTOYHHKOB  PA3IMYHBIX THIIOB, aHAJIW3UPOBATH,
CHCTEMaTH3MPOBATh U HHTEPIIPETUPOBATh MH(POPMALINIO PA3INIHBIX BUAOB U (HOPM IpE/ICTaBICHHS,

- CTPYKTYpHpPOBaTh MH(POPMAIUIO, TPEACTABIATh €€ B PA3IMYHBIX (opMax, WILTIOCTPUPOBATH
rpaduuecku;

- OIICHMBATh HAJEKHOCTH HH(POPMAITUH IT0 CAMOCTOATEIBHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

Y oOyuaromerocss OyayT CcQOPMHpPOBAHBI CIEAYIONIME YMEHUS OOIIEHUS KakK YacTh
KOMMYHUKATHBHBIX YHUBEPCATbHBIX yICOHBIX ICHCTBHIA:

- BOCIPUHUMATH U (POPMYITHPOBATH CYXJICHUS B COOTBETCTBHH C YCIOBHSIMH

W TeNsIMH OOIIeHHs, SICHO, TOYHO, TPaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PEUICHHsS 3a/1a4d, KOMMEHTHPOBAThH TOTYydEeHHBIN
pe3ysbTarT;

- B XoAe OOCYXJEHHUsS 3aJaBaTh BOIPOCH 10 CYIIECTBY OOCYKIAaeMOW TEMBI, MPOOIEMBI,
peliaeMoii 3a1a4n, BEICKa3bIBaTh UJEH, HalleJICHHbIE HAa TIOUCK PELIECHUS, COTIOCTABIISITh CBOU CY)KJICHHUS
C CYXICHHSIMH JPYTHX YYaCTHUKOB JAuajora, oOHapyKHBaThb pa3jiMuyde M CXOJACTBO IO3ULIMH, B
KOppeKTHOH (opMe GopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAXKEHHUS;

- TOPEICTaBISATH Ppe3yJabTaThl pEHIeHMs 3aJayd, JKCIEPUMEHTa, HCCIEAOBaHUSA, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaATh (OopMaT BBICTYIUIEHUS C y4€TOM 3ajad Mpe3eHTalud U 0ocoOeHHOoCTel
ayJUTOpHUH.

VY oOyuatomerocs OyayT chopMHpOBaHBI CIEIYIOIIME YMEHHSI CaMOOPraHH3alMU Kak 4acTb
PETYIATUBHBIX YHUBEPCAIbHBIX YU€OHBIX AEHCTBUIA:

- COCTaBJISATH ILJIaH, aJITOPUTM PELICHUS 3a7a4uH, BBIOMPATh CIOCO0 pelIeHUs

C y4€TOM UMEIOIINXCS PECYpcOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHUPOBATh H
KOPPEKTUPOBATh BapUaHTHI PelICHUI ¢ y4€TOM HOBOM HMH(OpMALIHH.

VY oOyuatomerocs OyayT chopMHpOBaHBI CIEIYIOIIME YMEHHSI CAMOKOHTPOJS Kak 4YacTb
PETYIATUBHBIX YHUBEPCAIbHBIX YU€OHBIX ACUCTBUIA:

- BJIaJIeTh HABbIKAMU MO3HABATENIbHOMN pedreKkcuu Kak OCO3HAHMS COBEPIAEMbIX NEHCTBHH U
MBICIIUTENBHBIX TPOIECCOB, MX PE3yNIbTAaTOB, BIaJETh CIOCOOAMU CAMOIPOBEPKU, CaMOKOHTPOIIS
mpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTHYecKon 3a/1auu;

- TpenBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MNpPH pELICHHUH 3a/laud, BHOCUTH
KOPPEKTHUBBI B JIESTEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HAWICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

- OLIEHUBATh COOTBETCTBUE PE3yNbTaTa IeJIU U YCIOBUAM, OOBSICHATH IPUUMHBI TOCTHKEHUS UITH
HEIOCTHXKEHHS pe3yJbTaToOB JAEATENbHOCTH, HaXOJUTh OMIMOKY, JaBaTh OLEHKY NPHOOPETEHHOMY
OTIBITY.

VY o6yuatomierocst OyayT copMHpPOBAHBI CIEAYIOLINE YMEHUS COBMECTHOM IesTEIbHOCTH:

- MOHMMAaTh M HCIMOJIb30BaTh MPEUMYILIECTBA KOMAHIHOW M WHAMBHUIYaJIbHOM palOOoThHl IMpH
peleHn: y4eOHbIX 3a]ad, MPUHUMATh 1eJlb COBMECTHOM JEATEIbHOCTH, TNIAHUPOBATh OPraHU3aIHIo
COBMECTHOM pabOThI, pacHpeAessaTh BUIbl paboT, JOroBapuBaThCs, 00CYXAaTh MPOIecC U Pe3yabTaT
paboTel, 000011aTH MHEHHSI HECKOJIBKUX JTFO/ICH;

- y4acTBOBaTh B TPYNIOBBIX (popmax paboTel (00CyxaeHUs, 0OMEH MHEHMH, «MO3rOBbIE
LITYPMBI» U WHBIE), BBIIOJHATH CBOIO YacTh pabOTHl U KOOPAMHHUPOBATH CBOU JICHCTBUS C IPYTUMHU
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YjieHAaMM KOMAaH/bl, OIICHWBAaTh KadeCTBO CBOETO BKJIaJa B OOLIMIA MPOIYKT IO KPHUTEPHUsIM,
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aHMOJCHCTBHSL.

1.3. IIpenmeTHBIE pe3yJIbTaThI

[Inanupyemble IpeAMETHBIC 110 TEMAM:

Yucna v BEIYUCICHUS:

- CBOOOJHO OTIEPUPOBATH TOHATHUSMHU: PAMHOHAIBLHOE YHUCIIO, OSCKOHEYHAs TEePUOAUYCCKas
Ipo0b, TPOIEHTHI, HPPANMOHAIBHOE YHCIIO, MHOXKECTBA PAIMOHAIBHBIX M JICHCTBUTEIBHBIX YHCEI,
MO/yJIb JEUCTBUTEIBHOTO YUCIIA;

- PUMEHSTH APOOU M MPOICHTHI ISl PENICHUS IPUKIIAIHBIX 3a7a4

W3 Pa3JIMYHbIX OTpACIC 3HAHUI U PeaIbHOM KU3HH;

- IPUMEHSTH PUOIIMKEHHBIC BRIUMCIICHUS, TIPABIIIA OKPYTIICHHUS, IIPUKUIKY

Y OIIEHKY pe3yJIbTaTa BHIYUCIICHU;

- CBOOOJHO OIEpUPOBaTh TMOHATUEM: CTEMEHb C IIEJBIM I[IOKa3aTesieM, HCIOJIb30BaTh
MOJXOJAIIYI0 (POopMy 3amucu JCHCTBUTEIBHBIX YHCET JJIs PEIICHHWs] TMPAKTHUYEeCKUX 3a/ad |
MIPEACTABJICHUS JAHHBIX;

- CB0OOOTHO OTIEPUPOBATH MOHATHEM: apUPMETHIECKII KOPEHb HATYypaJIbHOUM CTETICHH;

- CB0OOOTHO OTIEPUPOBATH MOHATUEM: CTETICHb C PAIMOHAIBHBIM MTOKA3aTEJIEM;

- cBOOOJHO OMEpUPOBATh TMOHATHIMU: JIoTapuM dYUCHa, JTECATUYHBIE W HaATypaJIbHBIC
JorapuQmsl;

- cBOOOJHO OMEPHUPOBATh TOHITHSIMHU: CHUHYC, KOCHHYC, TaHT€HC, KOTAaHTEHC YHCIIOBOTO
apryMeHTa;

- OMIEpUPOBATh MOHIATHAMU: APKCUHYC, APKKOCUHYC U apKTAaHT€HC YHCIIOBOTO apTyMEHTa.

- ¢cBOOOIHO OTIEPUPOBATh MOHATHUSIMH: HaTypaJbHOE M I1€JI0€ YMCII0, MHOKECTBA HATypaIbHBIX
U 1EJIBIX YKCEl, UCMOJIb30BaTh MpU3HaKku AeauMocTH nenbix uncen, HOJl u HOK HarypanbHbIX yncen
JUISL peieHus 3a71a4, TPUMEHSATh anropuTt™ EBkinna;

- CBOOOJIHO OTIEpUPOBATH MOHATUEM OCTaTKa MO MOJIYJIO, 3allUCHIBATh HATYPAJbHBIC YHCIIA B
PAa3IMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

- CBOOOTHO OTIEPUPOBATh MOHATHIMH: KOMIJIEKCHOE YMCJIO U MHOYKECTBO KOMIUIEKCHBIX YHCEII,
MPEACTABIIATH KOMIIJIEKCHBIC YUCIIA B alreOpandecKon

Y TPUTOHOMETPUYECKOUN (hopMe, BHITIOJIHATH apu(PMETHUECKHE ONepaIlii ¢ HUMU

1 n300pakaTh HA KOOPJIMHATHOM TIOCKOCTH.

VYpaBHEHUS U HEPABEHCTBA:

- CBOOO/IHO OIEpUPOBATh HMOHATUSAMM: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE
YPaBHEHMsI U yPaBHEHUA-CIIEACTBUS, PABHOCUIIbHbIE HEPABEHCTBA,

- TPUMEHATh pa3IM4YHbIe METOAbl PELICHHUS pPALMOHATIBHBIX M JIPOOHO-PALMOHAIBHBIX
YpaBHEHUH, IPUMEHSTh METO HHTEPBAJIOB JUISl PELLICHUSI HEPABEHCTB;

- cBOOOTHO ONIEpUPOBATh NOHATHAMU: MHOTOYJIEH OT OJTHOW MEPEMEHHON, MHOTOUJIEH C LIETbIMU
Ko3(ppULIHEHTaMH, KOPHU MHOTOYJICHA, IPUMEHATH JIeJIEHMEe MHOIOWIEHa HA MHOTOUWIEH C OCTaTKOM,
Teopemy be3y u Teopemy Buera nis perienus 3aznay;

- cBOOO/IHO ONIEPUPOBATH MOHATHIMHU: CHCTEMA JIMHEHHBIX YPaBHEHUH, MaTPULIA, OTIPEAETUTENb
MaTpulbl 2 X 2 ¥ €ro reOMETpUYECKUH CMBICI, MCIIOJIb30BaTh CBOWCTBA ONpeAenuTens 2 X 2 and
BBIUMCIIEHUS €r0 3HAUEHUS, IPUMEHSTh ONPEAETUTENHN JUIsl PELICHNUs CUCTEMbI JIMHEHHbBIX YpaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CHUTyallUd C IIOMOILIBIO CHCTEMBI JIMHEHHBIX YpPaBHEHHWH, MCCIENO0BATh
IIOCTPOCHHBIE MOJIENIM C IOMOLIBI0 MaTpPULl M OIpPENEIUTENEH, MHTEPIPETUPOBATh MOJYYCHHBIN
pe3yJbTart;

- HCIIOJIb30BaTh CBOMCTBA JIEHCTBUI C KOPHIMHU U1l IpeoOpa30BaHUs BBIPAKEHUH;

- BBITIOJIHATH MTPE0OPa30BAHUS YHUCIOBBIX BBIPAKEHUN, COJEPIKALIUX CTENICHH C PAllMOHAIBHBIM
II0Ka3aTeJeM;

- HCTIOJIB30BaTh CBOMCTBA JIorapu(MoB JuIs peoOpa3oBaHus JIorapu(PMUIECKUX BHIPAKEHUH;

- cBOOO/IHO ONIEpUPOBATh MOHATUSAMU: HPPALIIOHANIBHBIE, IOKA3aTEIbHbIE



u HOFapI/I(bMI/I‘IeCKI/Ie YpaBHCHUA, HAXOAUTH UX PCIICHHA C IIOMOIIBIO PaBHOCHUJIBHBIX IIEPEXOJ0B
WJIA OCYIIECTBIISAS TIPOBEPKY KOPHEH;

- TpPUMEHSATb OCHOBHBIE  TPUTOHOMETpHYECKHE  (OpMYNIbl Uil NpeoOpa3oBaHHA
TPUTOHOMETPUYECKUX BBIPAKECHUH;

- cBOOOJHO ONEpPUPOBATH MOHATHEM: TPHUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSTH
HE00X0AMMBbIE (POPMYIIBI JUIS PELICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YpaBHEHHUIA,

- MOACIIMPOBATH PCAJIBHBIC CUTyallul Ha A3bIKC aﬂre6p1>1, COCTaBJIATH BBIPAXKCHUA, YPABHCHU,
HEPaBCHCTBA 10 YCIOBHIO 33[a4H, UCCIICIOBATh MOCTPOCHHBIC MOJICNIM C MCIOJIb30BAaHUEM allapara
areOpsI.

- CBO6OI[HO ONICPUPOBATH NOHATUAMU: UPPATUOHAIIBHLIC, ITIOKA3aTCIIbHBIC

u JIOFapI/I(bMI/I‘-ICCKI/IC HCPABCHCTBA, HAXOJUTb HX PCHICHHA C IIOMOIIBIO PABHOCHUJIBHBIX
MePEX0/I0B;

- OCYILECTBJIATH OTOOP KOPHEH MPH PEIIEeHHH TPUTOHOMETPUUYECKOTO YPABHCHHUS,

- CcBOOOJHO OMNEpPUpPOBaTh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, NPHUMEHATH
HGO6XOI[I/IMI)IC q)OpMYJ'II)I AJId pECIICHUA OCHOBHBIX TUIIOB TPUTOHOMCTPUYCCKHUX HCPABCHCTB,

- cBOOOJIHO ONEPUPOBATH MOHATUSAMH: CUCTEMA U COBOKYITHOCTh YPaBHEHHI

1 HCPABCHCTB, PaBHOCUJIBHBIC CUCTEMBI U CUCTEMBI-CJIICACTBHA, HAXOJAUTh PCIICHUA CUCTEMBI U
COBOKYHHOCTCI\/’I panroOHAIBHBIX, HPPATUOHAJIbHBIX, ITOKA3aTCIbHBIX U JIOFapI/I(l)MI/I‘-ICCKI/IX ypaBHeHI/Iﬁ u
HEPaBEHCTB;

- peuaTb palOHAJIBHEBIC, HppagruOHAJILHEIC, IIOKa3aTCJIbHBIC, J'IOl"apI/I(bMI/I‘—IeCKI/Ie u
TPUTOHOMETPHYCCKHUEC YPAaBHCHNA U HCPABECHCTBA, COACPKAIUE MOIYJIU U ITapaMETPhI;

- IPUMEHSATH TpadUUecKre METO/IbI 7Sl PELIeHHs] ypaBHEHUN U HEPABEHCTB,

a TaKKe 3a/1a4 C MmapaMeTpamu;

- MOJACIIMPOBATE PCAJIBHBIC CUTyallUl Ha A3bIKC anre6pI>I, COCTAaBJIATH BBIPAXKCHUA, YPABHCHU,
HEPAaBCHCTBA W WX CHCTEMbl [0 YCIOBHMIO 3aja4d, HCCIICA0BaTh TMOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAHUEM aflfapara areOpbl, HHTEPIPETUPOBATh MOTYYCHHBIN pe3ybTar.

OYHKIUU U TPAPUKHU:

- cBOOOJHO OMEPUPOBATH MOHATUAMH: (PYHKIUSA, CHOCOOBI 3amaHusi (PYHKIIUH, B3aHMMHO
oOpatHble (PyHKIMHM, KOMMO3WIUSA (GYHKIUH, rpaduk QYHKIUH, BBITOIHATE DJIEMEHTApPHBIC
npeoOpazoBaHus TpadUKOB (YHKITUH;

- CBOOOTHO OTIepUPOBATH MOHATHUAMU: 00JIaCTh ONPE/IeNICHUSI 1 MHOYKECTBO 3HAU€HUN (PYHKIINU,
HynU QYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

- cBOOOHO ONIEPUPOBATH MOHATUSAMU: YETHBIE U HEUETHBIE (PYHKIN U, TEpHOIuUYecKe QYHKIINHU,
MIPOMEXYTKA MOHOTOHHOCTH (DYHKIIH, MAKCUMYMBI

Y MUHUMYMBbI (YHKIIUH, HAauOoJIbIliee M HAUMEHbIIee 3HaueHre (DYHKIIMH Ha TPOMEKYTKE;

- cBOOOJTHO ONIEPUPOBATH MOHATHAMHU: CTETIEHHAs! (PYHKIIUS C HATypaIbHBIM

U LeNbIM ToKa3aTenieM, rpaduK CTeneHHON (DYHKIIMU C HATypaldbHBIM U IENIBIM MOKa3aTeleM,
rpaduk KOpHS n-0¥ cTeneHu Kak GyHKIuU oOpaTHOM CTeneHn

C HaTypaJbHBIM MOKA3aTeleM;

- OmepupoBaTh TOHATUSMHU: JUHEHHAs, KBagpaTW4yHas U JpOOHO-TMHEHHas (yHKINH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIeI0BAHUE U MOCTPOCHHE UX IPA(PUKOB;

- CBOOOJHO OMepUpOBaTh MOHATHUSAMU: TMOKa3aTelbHas W Jjorapudmuyeckas (QyHKIUU, HX
CBO¥CTBa U IpaUKH, UCMIOJBL30BATh UX I'PaUKH TS pEIICHUS ypaBHEHUM;

- CBOOOJHO OMEpPUPOBATH TMOHSATUSMHU: TPUTOHOMETPUUYECKAS OKPYKHOCTh, OIpEEIeHHe
TPUTOHOMETPUYECKUX (PYHKIIMIA YUCIOBOTO apTryMEHTa;

- HCTIOIb30BaTh rpaduku GYHKIUN I UCCIIEIOBAHUS MPOIIECCOB

Y 3aBUCHUMOCTEH TpH PEIICHUW 3a/ad U3 APYruX Y4eOHBIX MPEIMETOB W PEalbHOM >KU3HH,
BBIpaXKaTh GopMyIaMH 3aBUCUMOCTH MEXAY BEIMYMHAMU;

- CTpOUTHh TpadUKU KOMITO3ULMU (DYHKIIMI C TOMOIIBIO SJIEMEHTApHOTO HCCIEIOBAHUS H
CBOMCTB KOMITO3UIINHU JABYX (PYHKIIHIA;

- CTPOUTH T€OMETPUUYECKUE 00pa3bl ypaBHEHUHN 1 HEPABEHCTB HA KOOPAWHATHOU TIOCKOCTH;

- cBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TPAPHUKU TPUTOHOMETPUIECKHIX (YHKITHIA;



- IPUMEHATH PYHKIMH [T MOJICIMPOBAHUS U UCCIIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hauana MmaTemMaTn4eckoro aHaimsa:

- cBOOOJHO ONEpUPOBATh MOHATHAMHU: apUPMeTHUecKas M TeoMeTpUyecKas IpOrpeccHs,
OeckoHeuHO yOBIBatOIIasi FEOMETPUYECKast MPOTPECcCusi, TNHEHHBIH

Y SKCTIOHEHLIMAIBHBINA POCT, (hOpMYyIIa CI0KHBIX MPOIIEHTOB, UMETh MIPECTABICHNE

0 KOHCTaHTE;

- HCTIOJIL30BATh IPOTPECCUU JUTS PEIICHHUS PeabHBIX 3a7a4 MPUKIAJHOTO XapaKTepa;

- CcBOOOAHO  ONEpUPOBATH MMOHATUSAMHU:  IOCIEAOBATENBHOCTh,  CIOCOOBI  3aJaHHA
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE W OTPAaHMYCHHBIE IIOCIIEOBATEIILHOCTH, MOHUMATh OCHOBBI
3apOXKICHUS MAaTEMaTHYECKOTO aHaJIM3a KaK aHann3a 0ECKOHEYHO MaJlbIX;

- cBOOOJHO OIEPHUPOBATH MOHATHUSAMH: HENpEepbIBHBbIE (DYHKIHMH, TOYKH pa3pbiBa rpaduka
(yYHKIMH, aCUMIITOTHI rpaduka QyHKINH;

- CBOOO/IHO OTIEpUPOBATh MOHATHEM: (DYHKIIWSI, HETIPEPBIBHASL HA OTPE3Ke, MPHUMEHSTh CBOMCTBA
HETPEPBIBHBIX (DYHKIMN IJIs1 pEeHICHHUs 3a7ay;

- cBOOO/IHO OTIEpHPOBATh MOHSATHAMHU: TIEpBasi M BTOPasi MPOU3BOIHBIE (PYHKIIMH, KacaTeabHAas K
rpaduky QyHKIUY;

- BBIYHCIIATH NMPOU3BOJIHBIE CYyMMBI, TPOU3BECHUS, YACTHOTO ¥ KOMITO3UIMU JBYX (DYHKIIHIA,
3HATh TPOU3BOIHBIEC YIIEMEHTAPHBIX (PYHKITHIA;

- HCTIOJTB30BATh TEOMETPHUECKUI W (PU3NIECKUAN CMBICI TIPOU3BOTHOM JIJTsl PEIICHHS 3a/1a9;

- HCTIOJTK30BaTh MIPOU3BOTHYIO ISl iCCIIeIOBaHHS (DYHKIIMK HA MOHOTOHHOCTB M SKCTPEMYMHI,

- HaXOJWTh HAHOOJIbIlIee U HANMEHBIIIee 3HAYeHUS (PYHKITH HEPEPHIBHON

Ha OTpE3Ke;

- HCTIOJT30BaTh IPOU3BOTHYIO ISl HAXOXKACHUS HAWITYYIIETO PeIIeHMUs

B MPHUKJIAIHBIX, B TOM YHCJIE COLMATIbHO-AKOHOMUYECKHX, 3ajjauax, Ui OMpeesIeHUs] CKOPOCTH
¥ YCKOPEHHMS Tpoliecca, 3aIaHHOTO (hopMysioi mim rpadukoM;

- cBOOOJHO OMEpUPOBATH MOHATUSAMH: MEpPBOOOpa3Hasi, OMpeAeNEHHbI MHTErpall, HaXOIUTh
MepBOOOpa3HBIC AIEMEHTAPHBIX (PYHKITUH U BEIYUCIATH HHTETpan no ¢Gopmyne Heiorona—JleliOnuna;

- HAXOJIUTh TUIOIIAIU TIOCKUX (PUTYp M 0OBEMBI TEJ C TOMOIIBIO UHTETpaa;

- HMMETh MpeACTaBlIEHUE O MaTeMaTHYeCKOM MOJEIMPOBAHUM HAa MIpPHUMEpPE COCTABIICHUS
muddepeHInanbHbIX YpaBHECHUH,

- pemiath NpUKJIaJHbIEC 3a/1a41, B TOM YUCJIE COLIMAIbHO-3KOHOMHYECKOTO

1 (PU3HUECKOT0 XapakTepa, CpeICTBAMU MaTEeMaTHYECKOTO aHaJIu3a.

MHokecTBa U JIOTHKA:

- CBO6OI[HO OIICpHUPOBATH NOHATUAMHA: MHOXECTBO, OII€pallii HAJ MHOKCCTBAMU,

- HCIIOJIB30BAaThb TeOpeTHKO'MHO)KGCTBCHHLIﬁ arrapar ajid OIMMCaHHA PCAaJIbHBIX IMPOHCECCOB H
HBHGHHﬁ, IIpU pCHICHUH 3a1a4 U3 JPYTrux y‘Ie6HI>IX npeaAMCTOB,

- CBO6OI[HO ONICpUPOBATH MOHATHUAMU: OIIPCACIICHNUEC, TCOPEMA, YPABHCHUC-CIICACTBUC, CBOMCTBO
MaTEMaTH4YCCKOI'O O6’beKTa, JA0Ka3aTeJIbCTBO, PABHOCUJIBHBIC YPABHCHUA U HCPABCHCTBA.

[IpenMeTHbIe pe3yabTATHI 10 OTAEIBHBIM TeMaM yueOHOro Kypca «I'eomeTpus». O0ydaromuiics
HAy4YUTCS:

- CBOOOJHO OMEpUPOBAaTh OCHOBHBIMU TOHSATUSMHU CTEPEOMETPHM TPHU pPEUICHUH 3a1ad U
MPOBEACHUN MAaTEMATUYECKUX PACCYKACHUII;

- NPUMEHATHh AKCMOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX MPU PEUICHUU T€OMETPUUYECKUX
3a1a4;

- KiIaccupuIMpoBaTh B3aMMHOE PACIOJIOKEHHE MPSIMBIX B IMPOCTPAHCTBE, IJIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

- CBOOOIHO OTMIEPUPOBATH IOHATUSMHU, CBSI3aHHBIMU C YTTIaMU B MIPOCTPAHCTBE: MEXK Y MPSIMBIMU
B MPOCTPAHCTBE, MEXKTY MPAMOU U IIIOCKOCTHIO;

- cBOOOTHO OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C MHOTOTpaHHUKAMU;



- CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (TMpU3Ma, MHUpaMHUJA,
MPSMOYTOJIBHBIN TTapajuIeTenuIe I, Ky0);

- KJ1accu(UIMPOBATh MHOTOTPAHHUKH, BBIOMpPAst OCHOBAHUS IS KIIACCU(DUKAIUH;

- CBOOOJTHO OTIEPUPOBATH MOHATHUSAMH, CBSI3aHHBIMU C CEUEHUEM MHOTOTPAHHUKOB TIIOCKOCTBIO;

- BBINIOJIHATH TapajuleNIbHOE, IEHTPaIbHOEC M OPTOTOHAJIBHOE NPOEKTUpPOBaHHME (UTYp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHus! GUryp Ha IIIOCKOCTH;

- CTPOUTH CEUCHUSI MHOTOTPAaHHUKOB Pa3IMIYHBIMU METOIAMH, BBIITOJTHATH (BBIHOCHBIE) IIJIOCKHE
YEepPTEKH U3 PUCYHKOB IMPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y;

- BBIYUCIIATH IJIOMIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, TUPAMHIA), TEOMETPHYSCKUX
TeJ ¢ mpuMeHeHueM hopmyit;

- CBOOOJHO OIEPHPOBATH MOHATUAMH: CHMMETPHUS B MPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTh
CUMMETPHUH, IICHTP, OCh U TNIOCKOCTh CUMMETPHUU (QUTYPHI;

- CBOOOJTHO OTIEPUPOBATH MOHATHSIMHE, COOTBETCTBYIONTUMHU BEKTOPAM

¥ KOOPJIMHATAM B ITPOCTPAHCTBE;

- BBITIOJTHATH JICHCTBYS HAJl BEKTOPAMU;

- pemaTh 3aJaud Ha JIOKA3aTeIhCTBO MAaTEMaTHYECKHMX OTHOIICHWUH W HaXO0XKJICHUE
T€OMETPUYECKUX BEIUYHH, MPUMEHSS W3BECTHBIC METOJBI TPU PEIICHHH MaTeMaTHYeCKUX 3134
MTOBBIIIIEHHOTO U BEICOKOTO YPOBHS CJIOKHOCTH;

- TMPUMEHSTH MPOCTEHIIME MPOTPaMMHBIC CPEJICTBA M AJICKTPOHHO-KOMMYHHKAIIHOHHBIC
CUCTEMBI TIPH PEIICHUU CTEPEOMETPHICCKHX 3a/1a4;

- U3BJICKaTh, MPEOOPA30BHIBATH U HHTEPIPETUPOBATH HH(HOPMAITUIO

0 MPOCTPAHCTBEHHBIX I'EOMETPHUICCKHUX (PUTYpax, MPEJACTaBICHHYIO Ha YepTekKax

Y PHCYHKaX;

- TPUMEHATH TIOJIydCHHBIC 3HAHWS Ha NMPAKTUKE: CPAaBHUBATh M aHAJIM3UPOBATH pealbHBIC
CUTyallid, TNPUMEHATh HW3YUYEHHBIE IIOHATHUA B TMIpollecce IMOHMCKA pEHIeHUs MaTeMaTUYecKH
chopMynUpPOBaHHON MpPOOJIEMBbI, MOJEIMPOBATH peajibHble CHUTyallUd Ha fA3bIKE TE€OMETpUH,
HCCIIEIOBATh MOCTPOEHHBIE MOJIENH C UCII0JIb30BAHUEM I'€OMETPUUYECKIX MOHITHH U TEOpeM, arnmnapara
anreOpsl, pelaTh IPaKTUUECKUE 3aJa4, CB3aHHbIE C HaX0XKICHUEM T'€OMETPUYECKUX BEJTNYHH;

- MMETh NPEJCTABICHHS OO0 OCHOBHBIX 3Tamax pPa3BUTHS T€OMETPUHM KaK COCTaBHOW 4YacTu
(dbyH1aMeHTa pa3BUTHS TEXHOJIOTUI.

- CcBOOOJHO OINEpPUPOBATH MOHATUSAMH, CBSI3AHHBIMU C LHUJIMHAPUYECKOH, KOHUYECKON U
chepruyecKoil MOBEPXHOCTIMH, 0OBACHATH CIIOCOOBI TIOTYUYECHHUS;

- OIIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C TEJIaMU BpalllEHUs: IIMIMHAPOM, KOHYCOM, cepoil u
1apom;

- pacmo3HaBaTh Tella BpalleHus ([MWIMHIP, KOHYC, cdepa U map) U OOBICHATH CHOCOOBI
MOJIy4EHUS TeJl BpaIllCHUS;

- K1accu(UuIMpoBaTh B3aUMHOE PACIIONOKEeHHE c(ephl U MIIOCKOCTH;

- BBIYHCIISATH BEJIMYUHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U T€J BpalleHUs, 00bEMBI U IUIOIIAIU
MOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJ BPAIICHUS, TEOMETPUUECKUX TEJ C MPUMEHEHHEeM (HopmyI;

- CBOOOJHO OMEpUPOBATh MOHATHUAMH, CBS3aHHBIMH C KOMOWHAIIMSMHU TEJ BpalleHUS U
MHOTOTPaHHUKOB: MHOTOT'PaHHUK, BIUCAHHBIN B cepy U OMHCAHHBIN 0K0JI0 chepsl, cepa, BIHCaHHAS
B MHOTOTPaHHUK WU TEJIO BpaLICHUS;

- BBIYUCIIATH COOTHOIIEHHS MEXKTY TUIOMIAASIMU MMOBEPXHOCTEN U 00bEMaMHU MTOTI00HBIX TET,

- U300paxaTh M3ydaeMble (UTYphI, BHIMOIHATH (BHIHOCHBIC) MJIOCKHE YEPTEXKHU U3 PUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS TEI BPAIlCHUS;

- U3BJICKaTh, UHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh HH(OPMALIHIO

0 MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTexkax

U PUCYHKaX;

- cBOOOJTHO OTIEPUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTBE;

- BBITIOJIHATH OTIEPAIlUM HAJl BEKTOPAMHU;

- 33/1aBaTh MJIOCKOCTh YPaBHEHHEM B JIEKAPTOBON CHCTEME KOOPIUHAT;

- pemarh reoMeTpUUECKUe 3aja4i Ha BRIUMCIICHHUE YTIIOB MEXKIY MPSIMBIMU

Y TUTOCKOCTSIMU, BBIYHCIIEHUE PACCTOSIHUN OT TOYKHU JI0 MIJIOCKOCTH, B LIETIOM,
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Ha [IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/A IIPU PELICHUY;

- CBOOOJHO OIEPUPOBATH MOHITHUAMH, CBSI3aHHBIMH C IBIDKEHHEM B IMPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIDKCHMIA,

- BBINIOJIHATH U300paKeHUs MHOTOTPAaHHUKOM M TeJl BPAIlleHUs IPHU MapajuleIbHOM IEepeHoce,
LEHTPAJIBbHOU CUMMETPUH, 3€pKaIbHOW CUMMETPUH, IPU NOBOPOTE BOKPYT MPAMOIL, IpeoOpa3oBaHus
10100uS;

- CTPOUTH CEUYEHMsS] MHOTOI'PAaHHUKOB U TEJ BpAllEHUS: CEUEHMsI LMIMHApA (MapajljIesIbHO U
MEPIEHIUKYIIIPHO OCH), CEYEHMsI KOHYca (apajuleIbHOE OCHOBAHUIO U MPOXOAAIIEE YepPe3 BEPILIUHY),
CEYCHMS 11apa;

- HCIIOJIB30BaTh METOJbI IIOCTPOCHMSI CEYEHHH: METOJ CJIEAO0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIIEH IIIIOCKOCTH;

- JIOKa3bIBaTb T€OMETPUYECKUE YTBEPKICHNUS;

- TpPUMEHATh TeoMeTpuyeckue (akThl s PELIEHUS CTEPEeOMETPUYECKHX  3ajad,
MIPEANOJIArarolUX HECKOJIBKO IIAar0B PEIIEHUS, €CIIU YCIOBUS IPUMEHEHUS 33/IaHbl B IBHOU M HESIBHOM
(opme;

- pemars 3aJadyd  Ha JOKAa3aTeJbCTBO MaTEMaTUYECKUX OTHOLICHWMM W HAaXOXJCHHE
r€OMETPUYECKUX BEJINYNH;

- INPUMEHATH IIPOTrPaMMHBIE CPEACTBA M JIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI IIPH
pEeLIeHNN CTEPEOMETPUUECKUX 3a7a4y;

- NPUMEHATHh NOJIyYCHHbIE 3HAHHs Ha IPAKTHUKE: CPAaBHMBATh, AHAIM3MPOBATH M OIICHUBATH
peanbHble CUTyallud, NPUMEHATh W3Y4YECHHBIE IOHSTHS, TEOPEMBI, CBOWCTBA B IPOLECCE IOMCKA
pelieHus MaTeMaTHueckd c(hOpMYIUPOBAHHON MpoOIeMbl, MOJEIUPOBATh PEaJbHbIE CUTYallMH Ha
SI3bIKE TEOMETPHUH, UCCIIEIOBATh IOCTPOEHHBIE MOJEIIN C MCIIOJIB30BAaHUEM IT'€OMETPUUECKUX TOHATHN U
TeopeM, ammapara ajireOpbl, peliaTh MpPaKTUYECKHE 3aJaud, CBsSI3aHHbIE C HAaXOXXICHHEM
T€OMETPUYECKUX BEJIIMYUH;

- UMEThb NPEICTaBICHHUA 00 OCHOBHBIX ATallaX Pa3BUTUS IN€OMETPUU KAK COCTABHOW 4YacTH
(GyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

Oco6oe 3HaueHue aqucruIuInHa umeeT npu Gopmupoanuu u pazsutur OK u I[TK
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OK

Oo0mue

Hpe)lMeTHLIe pe3yJabTarThbl

OK 01.

Bribupats criocoOsl
pelieHus 3a1a4
npodeccnoHaIbHO T
JEATSILHOCTH
MPHUMCHUTCIBHO K
pa3TUYHBIM
KOHTEKCTaM;

B yacTu Tpy/10BOr0 BOCIUTAHUS:

- TOTOBHOCTb K TPY/y, OCO3HAHHE [IEHHOCTH MaCTEpPCTRA,
TPYAOTIO0HE;

- TOTOBHOCTB K aKTHBHOﬁ JCATCIIBHOCTHU TGXHOHOFquCKOﬁ
Y COIMATILHOW HAIPABIEHHOCTH, CIIOCOOHOCTH
I/IHI/IIII/II/IpOBaTB, l'IJ'IaHI/II)OBaTI) 1 CaMOCTOSATCIIBHO
BBITIOJIHATH TaKYIO JCATCIIBHOCTD,

- UHTEpEC K pa3In4YHbIM cepaM npodhecCHOHATBHOM
NEeSITeIbHOCTH, OBJIaJICHUE YHUBEPCAIbHBIMU YU€OHBIMU
OITO3HABATCIIBHBIMH HCﬁCTBHS[MHI

A) 0a30Bble JJOrHUYECKHE IeiiCTBUS:

- CaMOCTOSTEIHHO (DOPMYIIUPOBATh M aKTYAITU3HPOBATH
pooJIeMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CymeCTBeHHBIﬁ HpI/ISHaK HNJINX OCHOBAHHEC
JUTsI CpaBHEHUS, KJIacCU(pUKAITUU U 0000IICHHS;

- OTIPEIEIIATH 1ENIU JIeATEILHOCTH, 3aaBaTh TapaMeTPhl U
KPUTEPHUU UX TOCTHKECHUS;

- BBISIBJISIET 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHBBI B ICITEILHOCTD, OIICHUBATH
COOTBETCTBHE PE3YJbTATOB LIEIISIM, OIICHUBATh PUCKU
MOCJIEACTBUN NEeITECILHOCTH,

- pa3BUBATh KPEATHBHOE MBIIICHUE MPU PEIICHUH
YKU3HEHHBIX TIPOOIIEM.

b) 6a3oBble uccien0BaTEIbCKUE NEHICTBUS:

- BJIQJICTh HABBIKAMH ITPOCKTHO-UCCIIEC0BATEIHCKOM
JESATEIbHOCTH, HABBIKAMU Pa3peIIeHus Ipooiem;

- BBIABIIATH IPUUNHHO-CJIEICTBEHHBIE CBS3H U
aKTyallu3UpOBaTh 33/1a4y, BbIJIBUTaTh TUIIOTE3Y €€
pelIeHNs, HaXOAUTh apryMEHTHI 7Sl J0Ka3aTelbCTBA
CBOUX yTBEP)KJICHUH, 3a7]aBaTh MapaMeTphbl U KPUTEPUU
pelIeHus;

- BJIAJICTh METOJ/IaMHU JIOKA3aTeIIbCTB, AITOPUTMAMH PEIICHHE
3ama4;

yMeHHe (pOpMYITHPOBATH ONPEICTICHIS, AKCHOMA U TEOPEMBI,
MMPUMCHATH UX, IPOBOAWUTE JOKA3ATCIIbHAA PACCYKACHUA B XOAC
penieHus 3a/1a4;

- YMCTh OIICPpUPOBATH NOHATUAMM: CTCIICHb YHCJIA, HOFaqu)M
Yucia, YMCHHUEC BBIIIOJHATH BBIYUCIICHUSA 3HAYCHHUEC U
peoOpa3oBaHKEe BRIPAXKEHHUH CO CTEIICHIMH JoTapupMamH,
npeoOpazoBaHue IPOOHO- PAIIMOHATBLHBIX BRIPAKCHHI;

- YMETH OIIEPUPOBATH MOHATUAMU pallOHAIBHEIE,
HPppalHOHAJIBHBIC, IMTOKA3aTCJIbHBIC, CTCIICHHEBIC,
norapu(MUIecKre, TPUTOHOMETPUIECKUE YPAaBHEHUS U
HEPAaBCHCTBA, U UX CUCTCMBI;

- YMETh OTIEPHPOBATH MOHATHIMU: (QYHKITUS, HETTPEPHIBHAS
GyHKIUA, TPOU3BOIHAS, TIEPBOOOpa3Hast, OTIPeACAEHHBIN
UHTETPaJ; YMEHUE HAXOUTh MPOU3BO/IHBIC DIIEMEHTAPHBIX
byHKIUH, HCTIONB3Ys CIIPABOYHBIA MaTepHall; HCCIE0BATh B
NPOCTEUIINX Cy4asxX PYHKIUH HA MOHOTOHHOCTbD, HAXOIUTh
HanOoJIbIlIee HAaMMEHbIIIee 3HaUeHHE (DYHKIINU; CTPOUTH TPaQUKH
MHOTOYWICHOB C MCIIOJIb30BAaHHEM aIllapaThl MaTeMaTHIECKOTO
aHaJn3a; MPUMEHSTh IPOU3BOTHYIO IIPY PEUICHHUH 3a/1a4 Ha
JIBU)KCHUE; PEIaTh MPAKTHKO-OPUCHTUPOBAHHBIC 3a/1a41 Ha
HanOoJIbIIIee HAMMEHbBIIICE 3HAUCHH S, HAXOXKCHUS TTYTH,
CKOpPOCTHU U YCKOPCHUS;

- YMETh ONIEPHPOBATH MOHATHIMHU: PAlMOHATbHAS QYHKITHS,
nokaszatenbHasi QyHKIHs, CTereHHas (PyHKIIHS,
norapudmuueckas QyHKIUs, TPUTOHOMETPUYECKUE PYHKIINH,
obOpaTHbIe GYHKIIMH;, YMEHHE CTPOUTH IpadUKH U3yIEeHHBIX

(G yHKIMIA, UCTIONIB30BaTh TpadUKU MPU U3yYEHHUH MPOIIECCOB U
3aBUCHUMOCTEH, MPU PELICHUH 3a/1a4 U3 APYTrUX YIeOHBIX
MPEeIMETOB U 33/1a4 U3 peajbHON )KU3HU; BRIpaXath (hopMmynaMu
3aBUCHUMOCTH MEXJly BETUYMHAMU;




- QHAJM3UPOBATh MOJTYYEHHBIE B XOJI€ PELICHHUS 3aa4u
pe3yJbTaThl, KPUTUYECKHU OLIEHUBATh UX JIOCTOBEPHOCT,
MPOrHO3UPOBATH U3MEHEHHUS B HOBBIX YCIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B IPAKTUUYECKYIO 00J1aCTH
JKU3HENIEATSIIHHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3ZHBIX MPEIMETHBIX
oOJacrei;

- BBIJIBUTaTh HOBBIE UJCH, IPEJIaraTb OPUTMHAIIbHbBIC
TOJIXO/IbI U PEIICHHS; UMETh CTOCOOHOCTH UX
HCIOJIE30BAHMS B ITO3HABATEIbHON U COITMATLHOM
MPaKTUKE

- YMETb pelIaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIOB (B TOM YHUCIIE
Ha IPOLIEHTBHI, 10JIM U YaCTH, Ha IBM)KEHUE, pabOTy, CTOMMOCTh
TOBApOB U YCIIYT, HAJIOTH, 331a4l U3 00J1acTH yIpaBICHUS
JMYHBIMU ¥ CEMEHHBIMH (DUHAHCAMU); COCTABIISITH BEIPKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO 33J1auH,
UCCJIEIOBATh MOJIyY€HHOE PELICHUE U OLIEHUBATh
[IPaBI0I0I00HOCTh PE3yJIbTAaTOB;

- YMETbh ONIEPUPOBATh MOHATUSAMU: CpeHEEe apu(PMETHUECKOE,
MearaHa, Haubosblllee HauMeHbllIee 3HaYeHHe, pa3max,
Jcrepcusi, CTaHIapTHOE OTKIIOHEHHE YHCIIOBOIO HAbopa;
YMEHHE U3BJIEKaTh, UHTEPIPETUPOBATH HHPOPMALHIO,
MPEJICTaBICHHYIO B TaOMUIaX, HA IMarpaMMax, rpaukax,
OTpaxarolIve CBONCTBA peabHbIX MTPOLIECCOB SIBICHUM;
MPEJICTaBISATh HHPOPMAIIUIO C TOMOIIBIO TAOIUIIBI JHarpamm;
MCCJIEIOBATh CTATUCTHYECKUE JaHHbIE, B TOM YHCIIE C
NPUMEHEHHEM I'paUUECKUX METOI0B AIEKTPOHHBIX CPE/ICTB;

- YMETh ONIEPUPOBATH MOHITUAMHU: CITy4aHHBINA OMBIT U CTy4ailHOE
COOBITHS, BEPOSITHOCTH CITy4aifHOTO COOBITHS; YMEHUE BBIUUCIISITD
BEPOSITHOCTH C UCIOJIb30BaHUEM T'pauueCcKUX METOJIOB;
IPUMEHSTH (POpPMYJIa CIOXKEHUSI YMHOKEHUS BEPOSITHOCTEI,
KOMOHMHATOpHbIE (aKThl U (GOPMYIBI IPU PELUICHUU 3a/1aY;
OIICHUBATh BEPOSITHOCTH PEAbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4allHBIMU BEJIMYMHAMM; Y MEHS HE IPUBOJIUTH IPUMEPHI
MPOSBICHUS 3aKOHA OOJBIINX YUCEI B IPUPOIHBIE U
0OIIIECTBEHHBIE SIBJICHbS,

- YMETbh ONEPUPOBATH MOHATUSAMU: TOUKA, IPAMasi, TNIOCKOCTb,
MPOCTPAHCTBO, IBYTPAHHBIN yroJl, CKPEIINBAIOLIUECS PSMBIE,
NapauieTbHOCTU MEePIEHIUKYISIPHOCTD MPSAMBIX U MJIO0CKOCTEH,
YroJI MEXAY IPSAMBIMHU, YTOJI MEKY IPSIMOU U TUIOCKOCTBIO, YTOJI
MEX 1Y INIOCKOCTSMH, PACCTOSTHUE OT TOUYKHU 10 TUIOCKOCTH,
paccTosiHAE MEXTy IPSIMBIMH, PACCTOSTHUE MEXKIY IJIOCKOCTSMU;
YMEHHUE MCII0JIb30BaTh MPH PELICHUHN 337a4 U3y4YeHHBIE (DaKThl U
TEOpEMBI TNIAHUMETPUHN; YMEHHE OLICHUBATh pa3Mepbl 00bEKTOB
OKPYKAIOILIEr0 MUPA;




- YMETh OTIEPUPOBATH MOHATHIMHU: MHOTOTPAaHHUK, CCUCHHE
MHOTOTpaHHHKa, Ky0, Mmapajuiesenumes, Ipu3Ma, mipaMmua,
(GuUrypsl NOBEpXHOCTH BpalleHUs, IMJIMHIP, KOHYC, Iap, chepa,
cedeHre GUryp BpalieHus, INIOCKOCTh, Kacaromasics cepsl
WINHAPA, KOHYCA, IJI0MIa (b TTOBEPXHOCTH MTUPAMUIBI, IPH3MBI,
KOHYCa, MWINHApA, IJI0Mmaas chepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TapajuIesIenuIe/1a, TUPaMHIbI, TIPU3MBL,
IIMHAPA, KOHYCa, [1apa; yMeHne N300pakaTh MHOTOTPAHHUKH H
MOBEPXHOCTH BPAIICHHUS, HX CEYCHHUS OT PYKH, C TIOMOIIBIO
YEepPTEIKHBIX HHCTPYMEHTOB H DJIEKTPOHHBIX CPEJICTB; YMEHUE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh NMPaBUIHHBIE MHOTOTPAHHUKH;

- YMETh OTIEPHPOBATH MOHATHIMU: JIBIKEHHE B TIPOCTPAHCTBE,
noI00HBIE (GUTYPHI B TIPOCTPAHCTBE; HCIIOB30BATh OTHOIIICHHE
Tioniaiel MOBEPXHOCTU U 00bEMOB MOI0OHBIX (GUTYp MpU
peLIeHNH 3a/1ay;

- YMETh BBIYUCIATH F€OMETPUYECKNE BEIMYUHBI (JUIMHA, YTOI,
JI011a]Th, 00BEM, TUIOIIA L TTOBEPXHOCTH ), UCTIOJB3YS
U3y4CHHbIE (POPMYJIBI U METOMBI;

- YMETh ONIEPUPOBATh MOHATUAMU: PAMOYTOJIbHAS CUCTEMA
KOOP/MHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPJAMHATHI BEKTOPA,
CKaJIAPHOE IIPOM3BE/ICHHUE, YTOJ MEX Ay BEKTOpaMH, CyMMa
BEKTOPOB IPOU3BEJCHUE BEKTOPA HA YUCIIO; HAXOAUTh C
HOMOIIBIO U3YYEHHBIX (POPMYIT KOOPIMHATHI CEPEANHBI OTPE3KA,
paccTosiHUE MEXIY IBYMsI TOUKAMU;

- yMeTb BBIOMPATh MOAXOAIINN U3YyYEHHBIH METOA IS PELIeHUs
3ajlay, paclo3HaBaTh MaTeMaTUYeCKUN (paKThl 1 MaTEMATUUYECKUE
MO/JIeJIY B IPUPOJIHBIX OOLIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
yYMEHUE MPUBOIUTH MPUMEPbI MATEMaTHYECKHX OTKPBITHIH
PYCCKON U MUPOBOM MaT€MaTHYECKOU HAYKHU.

- YMEHHUE ONEePUPOBATh MOHATUAMU: OIIPEJeSICHHEe, aKCHOMa,
Teopema, CJIeZICTBUE, CBOMCTBO, MPU3HAK, JI0KAa3aTeIbCTBO,
paBHOCHIIbHBIE — (OPMYIUPOBKH; — yMEHHE (HOPMYIHUPOBAThH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOIUTh




IIPUMEPBI U KOHTPIIPUMEPBI, UCIIOJIb30BaTh METO
MaTE€MaTHYECKOW MHyKIUHU; IPOBOJAUTD JT0OKA3aTEIIbHbIC
pacCyXIeHHUs IIPH PELICHUH 3a7a4, OLIEHUBATh — JIOTUYECKYIO
IIPaBUJIILHOCTD PACCYXKICHMUI;

- YMEHUE OIIEPUPOBATH IMOHATHUAMMU: TOKIECTBO, TOKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPABHEHUN
Y HEPaBEHCTB, PABHOCUJIBHOCTh YPABHEHUI, HEPABEHCTB U
CHUCTEM, PallMOHAIIbHBIC, UPPALlMOHAIbHBIE, T0KA3aTEIbHbIE,
CTENEeHHbIE, JIOTapU(PMUUECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUS, HEPAaBEHCTBA

Y CUCTEMBI; YMEHHE pelIaTh YPAaBHEHMS], HEPABEHCTBA U CUCTEMBI
C IOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIATh YPABHEHHUS,
HEPaBEHCTBA M CHCTEMBI C TapaMETPOM; IPUMEHATh YPABHEHMUS,
HEPaBEHCTBA, UX CUCTEMBI JIJISl PEIICHHS] MaTEMAaTHYECKUX 3a1a4
U 3a71a4 U3 pa3INyuHbIX 00NacTel HayKU U peabHOM JKU3HH;

- YMEHHME MOJCINPOBATH PEAIILHBIE CUTYal[UU Ha S3BIKE
MaTEMaTHKH; COCTABIIATh BBIPAXKCHUS, yPaBHEHUS, HCPABEHCTBA U
MX CUCTEMBI 10 YCIIOBHIO 3a/1a4M, HCCIIEI0BATh

IIOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAaHUEM amiapara aareopsl,
MHTEPIPETUPOBATH MOJIYYCHHBIN PE3yJIbTaT; CTPOUTh
MaTEMaTHYECKUE MOJIEIH C IOMOIIBIO0 TEOMETPUYECKUX
MOHATHUN U BEJIMYUH, PEIIATh CBS3aHHBIE C HUMU IIPAKTUYECKHE
3a[]a41; COCTABIIATH BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOJIYYECHHBIN pPe3yJIbTaT; pellaTh IPUKIaJHbIC
3aJ]a4d CPeICTBAMU — MAaTEeMaTHYECKOI0 aHalln3a, B TOM —
YHCIIe COLMATBbHO-3KOHOMUYECKOTO U (PU3NYECKOTO XapaKTepa;
- YMEHHUE BBIOMpATh MOAXOSIINI METOT AJIS peILIeHHs 3a/1a4H;
IIOHMMAaHHe

3HAYMMOCTH MAaTEMAaTUKU B U3YYEHUU IIPUPOIHBIX U
0O0I1eCTBEHHBIX MTPOLIECCOB U SIBJICHUN; YMEHHE paclio3HaBaTh
IIPOSIBJICHUE 3aKOHOB MaTEMATUKHU B UCKYCCTBE, YMEHUE
IIPUBOAUTH IIPUMEPLI — MAaTEMAaTUYECKUX — OTKPBITHH
POCCUICKON U — MUPOBOM MATEMaTU4YECKOW HAYKH.
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OK 02.
Hcnonws3oBars
COBPEMEHHBIE CPE/ICTBA
[IOMCKA, aHAJIU3a U
WHTEPIpPETAINN
nHbOpMAIHH, |
nH(pOpMaLMOHHbIE
TEXHOJIOTUH JUIS
BBITNIOJIHEHUS 3a7a4
npodeccuoHaTbHOM
NeSITENIbHOCTH;

O0s1acTH HEHHOCTH HAYYHOT'0 MO3HAHHUA:

- cpOpMUPOBAHHOCTH MUPOBO33PEHUST; COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN
MIPAKTUKH, OCHOBAaHHOTO Ha JHAJIOTe KYIbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B
MOJIUKYJIBTYPHOM MUPE;

- COBEpPLICHCTBOBAHUE SI3bIKOBOM M YUTATEIBCKOMN
KYJIBTYPBI KaK CPEJICTBO B3aMMOJICHCTBYS MEKTY JTFOIbMH
Y TIO3HAHUS MHPA;

- 0CO3HAHUE [IEHHOCTH HAYYHOU JICATCIILHOCTH,
TOTOBHOCTH OCYIIIECTBIISITH IPOSKTHYIO H
HCCIIEIOBATEIIbCKYIO ACITeILHOCTh HHIUBUAYAITBHO U B
rpyIime

OByaieHHe YHUBEPCATLHBIMH YUeOHBIMH
MO3HABATEJILHBLIMH AeHCTBUAMH

A) pabora ¢ nndopmanueii:

- BJIaJIETh HABBIKAMH TOJIy4eHUSI HHPOPMaLIUU U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIHHO
OCYILIECTBIISITh TIOUCK, aHAIN3, CHCTEMATU3AIUIO
MHTEpPIpETAINI0 HHPOPMAIH Pa3INYHbIX BUIOB U (hopM
MIpe/ICTaBJICHHUS;

- CO3/IaBaTh TEKCTHI B PA3IMUHBIX OopMax ¢ y4ETOM
Ha3HaYeHUs MHPOPMAIINH U [EIEBON ayUTOPHH BHIOHPATH
ONTUMAJIEHYIO (HOPMY IIPEICTABICHUS U BU3YyalIU3alUH

- OLIEHUBATh JOCTOBEPHOCTD, JISTUTUMHOCTH HH(POPMAIIHH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAIbHO-3TUYECKUM
HOpMaM;

- HCTIOJIb30BaTh CPeICTBA MH(OPMAILIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PELIEHUHT
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3aLMOHHBIX
3a/1a4 coO0/IeHUEM TPeOOBaHUN SPTOHOMUKH, TEXHUKU
0€30MacHOCTH, THTUEHBI, PeCypCcoCcOepekeHUsI, TPABOBBIX U
ITHYECKUX HOPM, HOPM MH(OPMAIIMOHHOM O€30MMaCHOCTH;

- BJIaJICHUE METOJaMU J0Ka3aTeIbCTB, AJITOPUTMAMU PEILICHUS
3a1a4; yMeHue GopMyaupoBaTh ONpPEACICHUs, aKCHOMBI U
TEOPEMBI, IPUMEHATD WX, POBOJAUTH 10Ka3aTEIbHBIC
paccyXJeHHUs B X0JI€ PELLIECHUS 3ajay;

- YMEHUE ONEPUPOBATH IMOHATHUSIMMU: CIIyYalHBbIN ONBIT U
ciiydaiiHoe cOOBITHE, BEPOSITHOCTD CIIy4allHOTO COOBITHS; YMEHUE
BBIYHCIISITH BEPOSTHOCTD C UCIOJIb30BAaHUEM IpaPpUUECKUX
METO/I0B; IPUMEHSATH (OPMYJIbI CIOKEHUS U YMHOKEHUS
BEPOSITHOCTEM,

KOMOHMHATOpHbIE (aKThl U (GOPMYJIIBI IPU PEIICHUH 33a4;
OIICHUBATh BEPOSITHOCTH PEAbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4allHbIMU BEJIMYMHAMH; YMEHHE PUBOAUTH TPUMEPHI
MPOSIBJICHUS 3aKOHA OOJBIINX YUCEI B IPUPOIHBIX U
OOI1IECTBEHHBIX SIBJICHHUSX;

- YMEHHE ONEPUPOBATh MOHATUSAMU: pallHOHATbHAS (PYHKIINS,
nokaszaTenbHast QyHKIUSA, CTeTICHHAs] (QYHKITHS,
norapudmuueckas QyHKIUs, TPUTOHOMETPUYECKUE PYHKIINH,
oOpatHble QyHKITUH;

YMEHHE CTPOUTH I'paduKU U3YYCHHBIX (YHKIUH, UCIIOIb30BATh
rpaduky npu U3y4eHUH MPOIECCOB U 3aBUCUMOCTEH, IIPU
peIlIeHnH 3a7a4 U3 IPYrux y4eOHbIX IPEIMETOB U 3a/1a4 U3
peaTbHOM KU3HU;

BBIpaXaTh POPMYIaMH 3aBUCUMOCTU MEX]1y BETUUMHAMU;

- YMEHHE ONIEPUPOBATH MOHATHAMHU: OMpeieieHne, akCuoma,
TeopeMa, CIIeZICTBHE, CBOMCTBO, MPU3HAK, JOKA3aTeIbCTBO,
paBHOCUIIbHBIE — (DOPMYIHUPOBKHU; — yMeHue GOpMyIUpPOBaTh
o0paTHOE U MPOTHUBOIIOJIOKHOE YTBEPKIEHUE, TPUBOAUTH
pPUMEPHI U KOHTPIPUMEPHI, UCIIOJIB30BATh METO,T
MaTeMaTHYeCKOW MHAYKIIUHU; POBOAUTH JOKa3aTeIbHbIC
paccyXJIeHus NP PEIICHUH 33]1a4, OIICHUBATh — JIOTUYECKYIO
MPABIJIBHOCTH PACCYXKICHUH;
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- BJIQICTh HABBIKAMH PACIIO3HABAHMS U 3AIUTHI
nHpopManuu, HHHOPMAITMOHHON 0€301aCHOCTH JINYHOCTH

- YMEHME ONIEPUPOBATh MOHATUSAMHU: MHOXKECTBO, II0JIMHOKECTBO,
omepaluy HaJl MHOKECTBaMU; YMEHHUE HCIIOJIb30BaTh TEOPETUKO-
MHO>KE€CTBEHHBIN — armapar i ONMCaHUs pealibHbIX IIPOLECCOB
U SIBJICHUM U IIPU PEILIEHUU 33a4, B TOM YHUCIIE U3 IPYTUX
y4eOHBIX PEAMETOB;

- YMEHHME MOJIEJINPOBATh PEAJIbHBIE CUTYAI[MH Ha SI3bIKE
MaTEMaTHKH; COCTABIIATh BBIPAXKEHUS, ypaBHEHUS, HEPAaBEHCTBA U
UX CUCTEMBI 110 YCIIOBUIO 3a/1a4M, UCCIIEI0BaTh

MIOCTPOEHHBIE MOJIENIU C MCIIOJIb30BaHUEM alllapara ajireopsl,
MHTEPIPETUPOBATH MOJTYYECHHBIN pe3ylbTaT; CTPOUTh
MaTeMaTHYeCKHUe MOJIEIH C TOMOIIbIO0 T€OMETPUYECKUX

MOHSATUN W BEJTUYHH, PEIIaTh CBA3aHHBIC C HUMH MPAKTUYECKHE
3a]1a4ui; COCTABJIATH BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOTYUECHHBIN pe3yNbTaT; pelaTh IpUKIaIHbIe
3aJa4i CpeICTBAMU — MaTeMaTHYeCKOro aHalln3a, B TOM —
YHCIIe COLMATbHO-9KOHOMHYECKOTO U (PU3NUECKOT0 XapaKTepa;

- YMEHHE BBIOMPATh MOIXOAIINI METO [T PELICHUS 3a]auu;
NOHUMaHHe

3HAYUMOCTU MaTEMAaTHKHU B U3yYEHUU MIPUPOIHBIX U
0OIIECTBEHHBIX MPOIIECCOB U SIBICHUN; yMEHUE PacllO3HABATh
MPOSIBIICHUE 3aKOHOB MaTeMaTUKU B UCKYCCTBE, YMEHHE
MPUBOJUTH MPUMEPBl — MaTEeMaTUYECKUX — OTKPBITUI
POCCUICKON U — MHUPOBOM MaTeMaTU4YECKON HAYKH.

OK 03.

IInanupoBath u
peaa30BbIBATH
coOCTBEHHOE
npodeccuoHanbHOE U
JTUYHOCTHOE Pa3BUTHE,
MpeANPUHIMATEIBCKYIO
JeSITENEHOCTD B
npodeccuoHaIbHON

B ob6aactn AYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUA:

- C(l)OpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUA,
3THYCCKOTI'O ITIOBCACHU A,

- CIIOCOOHOCTh OLCHUBATHL CUTYyallUI0 U IIPUHHUMATDb
OCO3HAaHHBIC PCHICHUA, OPUCHTUPYKOCh Ha MOPAJIBHO
HPaBCTBCHHBIC HOPMbI U ICHHOCTH,

- OCO3HAHUC JIMYHOT'O BKJIaa B IOCTPOCHUHN YCTOI‘/’ILII/IBOFO

Oynyero;

- BJIaJICHUE METOJJaMH JIOKa3aTeNIbCTB, AITOPUTMAMHU PELICHUS
3aj71a4y; yMeHHe (POpMyIMpOBaTh ONPEAEICHUS, aKCHOMBI U
TEOPEMBI, IPUMEHATh UX, IPOBOIUTH JI0Ka3aTeIbHbIE
paccyXJIeHUs B XOJIE€ PELICHUs 3a/1a4;

- YMEHHUE ONEPUPOBATh MOHATUAMU: (HYHKIHS, HEPEpbIBHAS —
GbyHKIUS, TPOU3BO/IHAS, IEpBOOOpaA3HAas, ONpeAeICHHbIN
WHTETPaJl; YMEHHE HaXOJUTh IIPOU3BOIHBIC

AIIEMEHTAPHBIX — (YHKIUH, HCHOJB3YS — CIIPABOYHBIC —
MaTepHalibl; — MCCIIeI0BaTh B NPOCTEHINNX Ciydasx (QYHKIMH Ha
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cdepe, UCIOIL30BAThH
3HaHUS 10 (PUHAHCOBOM
IPaMOTHOCTH B
Pa3IUYHBIX KU3HECHHBIX
CHUTYaIHSIX;

- OTBETCTBEHHOE OTHOIIEHNE K CBOMM POJAUTENSAM U (MJIN)
JPYTUM 4WIEHaM CEMbH, CO3JIaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSITHUS HEHHOCTEN CEMEMHOW )KU3HU B
COOTBETCTBUU C TpaAULIUAMHU HapoJoB Poccuuy;
OgiajeHHe YHMBEPCAJIbHBIMH PeryJ/jsiTHBHBIMHA
AeCTBUAMU

A) camoopraHu3aums:

- CAMOCTOSTEIBHO OCYILECTBIATH IO3HABATEIbHYIO
JeSITENIbHOCTb, BBISBIIATH POOJIEMBI, CTABUTH U
dhopmynupoBaTh COOCTBEHHBIC 33/1a4U B 00pa30BaTeIbHON
NEeSITEIbHOCTH U KU3HEHHBIX CUTYaLIUAX;

- CAMOCTOSTEILHO COCTABIIATh IUIaH PELIEeHUs! IPOOIEMBI C
y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEN W NIPEANIOYTCHUH;

- 1aBaTh OLICHKY HOBOM CHUTYaIUsIM;

croco0cTBOBAaTh (POPMHUPOBAHUIO U MPOSBICHUIO ITUPOKOM

SPYAMIIMU B Pa3HbIX 001acTAX 3HAHUH, TOCTOSHHO
TOBBIIIATH CBOM 00pa30BaTEIbLHON U KYJIbTYPHBIN
YPOBEHB;

b) caMOKOHTPOJIb:

HCII0JIb30BATh IIpHeMa pequieKCUu Ui OLICHKU CUTYalluH,
BBIOOpA BEPHOTO PELICHMUS;

- YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh
peuIeHus Mo UX CHUKEHUIO;

B) 3Mo1MOHAJILHBIH HHTEJJIEKT, MPeINnoJiaralommii
cpOpMHUPOBAHHOCTH:

- BHYTPEHHEW MOTHBALINH, BKIIOUYAIOLIUNA CTPEMIICHUE K
JOCTH>KEHHIO eI U YCIEXY, ONTUMU3M,
WHUIMATUBHOCTh, YMEHHUE JEHCTBOBATh UCXO/I U3 CBOMX
BO3MOKHOCTEH;

- DMIIaTUH, BKIIOYAOIIEH CIOCOOHOCTh MOHUMATh
SMOLMOHAIBHOE COCTOSIHUE APYTY IPYTUX, @ YYUTHIBATh
€ro TIPH OCYIIECTBICHIUH KOMMYHHKAIIUHU, CTIOCOOHOCTH K
COYYBCTBHIO U CONEPEKUBAHUIO;

MOHOTOHHOCTb, HAXOIUTh HANOOJIBIINE U HAMMEHBIIINE 3HAUYCHHS
(byHKIMi; CTPOUTH rpaduKu MHOTOUIICHOB C HCIIOJIb30BaHHEM
anmnapara. MaTeMaTH4eCcKOro aHajanu3a; IPUMEHATh IPOU3BOIHYIO
IIPU pEILICHNN 3aJ]ay Ha JIBU)KEHUE; pelaTb — IPaKTUKO-
OpPUEHTUPOBAHHBIE 3a/1a41 HA — HANUOO0JIbIINE U HAUMEHBIIINE
3HAuEHUs, HA HaXOXJACHUE ITyTH, CKOPOCTH U YCKOPEHMUS;

- YMEHHE ONEPUPOBATh MOHATUAMU: pallMOHATIbHAS (PYHKIINS,
nokasaresibHasi pyHKIUS, CTeNeHHAs PYHKIUS,
norapudmuueckas QyHKIUS, TPUTOHOMETPUYECKUE PYHKLINH,
oOpaTHble QYHKIIMH; YMEHHE CTPOUTD I'padKU U3y4E€HHBIX
(GyHKIMH, HCII0JIB30BATh I'paUKU MPU U3yYEHHUH MTPOLIECCOB U
3aBUCHMOCTEH, P pEIIeHUH 3a]1a4

U3 IpYrux y4eOHbIX IPEeIMETOB U 3a/1a4 U3 peaibHON KU3HU;
BBIpaXKaTh GOpMYIaMH

3aBHCHUMOCTH MEX]y BEIHUNHAMU;

- YMEHHE pelliaTh TEKCTOBBIE 33/1a4M PA3HBIX TUIOB (B TOM YHCIIE
Ha MPOLEHTHI, JOJH U YaCTH, Ha IBUXKEHUE, paboTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH, 33aJ1a41

13 00JIaCTH YIPaBJICHUS JTUYHBIMUA U CEMEUHBIMU (PMHAHCAMH ),
COCTaBJISITh BBIPA)KEHUS, YPAaBHEHU S, HEPABEHCTBA U UX CUCTEMBbI
10 YCJIOBHUIO 33J]auy, UCCIIEJ0BATh MOJIyYeHHOE

pellIeHNe U OLEHUBATh IPABON0I00HOCTh Pe3yIbTaTOB;

- YMEHHUE ONEePUPOBATh MOHIATUAMU: CpEIHEEe ApU(PMETHIECKOE,
Me/inaHa, HauboJibllee 1 HAUMEHblIIee 3HaYeHUs, pa3Max,
JMcIiepcusi, CTaHIapTHOE OTKIOHEHHUE YHCIIOBOrO Habopa;
YMEHUE — U3BJIEKaTh, — UHTEPIPETUPOBATH — HH(OPMALHIO,
IPEeCTaBICHHYIO B TaOIUIIaX, HA AUarpamMmax, rpaukax,
OTPa’XKaIOLIYI0 CBOWCTBA pealIbHBIX MTPOLIECCOB U SABICHUIA;
NPEeICTaBIATh HH(GOPMALIMIO C TTOMOLIBIO TAOIUI] U AUATPaAMM;
MCCIJIEI0BATh CTATUCTUYECKUE JAHHBIE, B TOM YHUCIIE C
IPUMEHEHHEM

rpau4ecKux METOJI0B U 3JIEKTPOHHBIX CPEJICTB,

- YMEHME ONIEPUPOBATh MOHATUAMU: CIIydallHbIA OIBIT U
cilyyaiiHoe cOOBITHE, BEPOSITHOCTD CIIyYailHOIO COOBITHSI; YMEHUE
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— COIIMAJIbHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTD
BBICTPAMBATh OTHOLICHUS C IPYTUMHU JIFOJbMH, 3200 TUTHCH,
MPOSIBJIATH MHTEPEC U pa3periaTb KOH(INKTHL

BBIUUCIIATH BEPOSITHOCTD C HCIOJIB30BAaHUEM TpapUUECKIX
METO/I0B; IPUMEHSTH (DOPMYIIBI CIIOKEHUS U YMHOKCHHS
BEPOSITHOCTEM,

KOMOMHATOpHBIE (PaKThI U (OPMYIIBI IPH PEIICHUN 33]1a4;
OLICHUBATh BEPOSITHOCTH PEAbHBIX COOBITHII; 3HAKOMCTBO CO
CIIy4allHbIMU BEJIMYMHAMU; YMEHHUE PUBOAUTH IPUMEPHI
MPOSIBJIEHUS 3aKOHA OOJBIINX YUCEI B IPUPOIHBIX U
0OIIIECTBEHHBIX SIBJIEHUSIX;

- YMEHHE BBIOMPATh MOIXOSAIINNA N3YYEHHBIN METO IS
pelieHys 3a/1a4M, pacrno3HaBaTh MaTeMaTH4YeCKue (paKkThl U
MaTeMaTH4eCKUe MOJIETHN B IPUPOTHBIX

1 OOIIECTBEHHBIX SIBIEHUSX, B UCKYCCTBE; YMEHHE MMPUBOAUTH
IIPUMEPBI MATEMATHYECKUX OTKPBITHI POCCUINCKON U MUPOBOU
MaTeMaTU4eCKON HayKH.

1Y) ymeHue onepupoBaTh NOHITUSAMHU: OTPEENIEHIE, aKCHOMa,
TeopeMma, CJIe[ICTBUE, CBOMCTBO, IPU3HAK, JI0KA3aTeIbCTBO,
paBHOCUIIbHBIE — (OPMYITHUPOBKH; — yMEHHUE (HOPMYTUPOBATH
00paTHOE U MPOTUBOIOJIOKHOE YTBEPKACHUE, IPUBOIUTH
IPUMEPBI U KOHTPIPUMEPBI, UCII0JIb30BaTh METO]]
MaTeMaTU4eCKON HHAYKIMH; IPOBOAUTH 10Ka3aTeIbHbIE
paccyXJeHus IPU PELICHNH 3a/1a4, OLIEHUBATh — JIOTMUYECKYIO
IPaBUIBHOCTb PACCYKACHUM;

- YMEHHUE ONIEPUPOBATH MOHATUAMHU: MHOKECTBO, IIOJJMHOXKECTBO,
olepanuu HaJl MHO)KECTBAaMH; YMEHHUE UCII0JIb30BaTh TEOPETUKO-
MHOYKECTBEHHBI — amnmnapart Jjsl ONMCAHUS PeaJIbHBIX ITPOLIECCOB
U SIBJIGHUH U IIpU PEeIIeHUN 3a/1a4, B TOM YHUCIIe U3 IPYTUX
y4eOHBIX IPEAMETOB;

- YMEHHUE HaXOJUTh BEPOSATHOCTH COOBITUI C MCIOIb30BAHUEM
rpau4ecKux

METO/I0B; IPUMEHSATD IS PEIeHUs 3a1a4 (POPMYJIbI CIIOKEHUS U
YMHOEHHUs BEPOSITHOCTEH, (POpMYITy OJTHON BEPOSITHOCTH,
dopmyny beprysin, komOuHaTOpHBIE (PAKTHI U POPMYJIBI;
OIICHUBATh BEPOATHOCTHU PEAIbHBIX COOBITUI; yMEHHE
OIIEpUPOBATh
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MOHATUSAMM: ClIydaliHasi BEJIMYHMHA, pacIpeieiiCeHue
BEpPOSATHOCTEM, MATEMATUYECKOE

0>KMJIaHHE, TUCIIEPCUS U CTAaHAAPTHOE OTKJIIOHEHHE CIIy4aiHON
BEJIMYMHBI, (PyHKINN

pacmpeneeHus U INIOTHOCTH PABHOMEPHOT0, IIOKA3aTEIbHOTO U
HOPMAaJIbHOTO PACNpeACICHUN; YMEHUE UCIIONb30BaTh —
CBOMCTBA — U3YUYEHHBIX paclpeaesIeHuN

JUIS pEeIIeHUs 3a]1a4; 3HAKOMCTBO C TIOHATUSAMU: 3aKOH OOJIBIINX
YHCeJl, METO/Ibl BHIOOPOYHBIX UCCIIEI0BAaHUI; YMEHUE IPUBOAUTD
IPUMEPHI MPOSIBIICHUS 3aKOHA OOJIBILINX

YHCeJl B IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- YMEHUE MOJIENIMPOBATh PEAIbHBIE CUTYAINH Ha SI3bIKE
MaTE€MAaTHKH; COCTABJIATh BBIPAKECHUS, YPABHEHUS, HEPABEHCTBA U
UX CUCTEMBI 10 YCIIOBHIO 3a/1a4M, HCCIEI0BATh

IIOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAaHUEM aliapara aareopsl,
MHTEPIPETUPOBATH MOIYYCHHBIN pe3yJIbTaT; CTPOUTh
MaTEMaTHYECKHAE MOJIEIH C TOMOIIBIO TEOMETPUYECKUX

MOHATHN U BEJIWYNH, PEIIATh CBSI3aHHBIC C HUMH ITPAKTUYECKHE
3a[]a4M; COCTABIIATH BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOJIYYECHHBIN PE3yJIbTaT; PeIlaTh IPUKIAIHbIC
3a[]a4d CPEeICTBAMU — MAaTEeMaTHYECKOI0 aHaJln3a, B TOM —
YHCIIe COLMAIbHO-?KOHOMUYECKOTO M (PU3UUYECKOI0 XapaKTepa;

- YMEHUE BBIOMPATh NMOAXOISIINN METOT 1Tl peLLICHUs 3aJauu;
IIOHMMAaHHe

3HaYUMOCTH MaTEMAaTUKHU B U3yYCHUH NIPUPOJHBIX U
00I1eCTBEHHBIX IPOLIECCOB U SIBJICHUIN; YMEHHE paclio3HaBaTh
IIPOSBJIEHUE 3aKOHOB MaTEMaTUKU B UCKYCCTBE, YMEHHE
IIPUBOJUTH IIPUMEPBI — MATEMAaTHYECKUX — OTKPBITUI
POCCUICKON U — MUPOBOU MaTEMaTU4YECKOW HAYKH.

OK 04.
O dexTuBHO
B3aUMO/ICHICTBOBATh

u

I'oTOBHOCTB K CaMOpPa3BUTHUIO, CaAMOCTOATCIIBHOCTHU U
CaMOOIIPEACICHUIO,

- OBHa,I[eHI/IC HaBbIKaMU qu6H0-HCCHeI[OBaTeHBCKOﬁ,
HpOCKTHOI‘;I U COIMaJIbHOM JACATCIIBHOCTH,

-YMmeHue ONICpUpPOBATh NIOHATHAMMU: CHy‘I&ﬁHBIﬁ OIIBIT U
CJ'Iy‘I@.I:IHBIG CO6LITI/I$I, BCPOATHOCTDH CHy‘I&ﬁHOFO CO6BITI/I}I; YMETH
BBIYTUCIIATE BEPOATHOCTD C UCIIOJIB30BAHUCM Fpa(l)I/I‘-ICCKI/IX
MCTOIOB; NIPUMCHSTDH (pOpMYJ'ILI CJIOJKCHUS U YMHOKCHUS
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paboTaTh B KOJUICKTHUBE
1 KOMaH/IC;

OBnajeHue yHMBEpPCAIbHBIMU KOMMYHUKATUBHBIMU
JICUCTBUSIMU:

A) coBMeCTHasI 1eATEJIbHOCTD .

- IOHUMATh UCTIOJb30BaTh MPEUMYIIIECTBA KOMAaHIHON 1
UHIUBUIYaIbHON pabOTBHI;

- IPUHUMATh 1EJIM COBMECTHOMU JIEATEIHLHOCTH,
OpPraHU30BBIBATh U KOOPAUHUPOBATH JEHCTBUS 110 €€
JOCTH>KEHHIO: COCTABJIATH IUIAH JIEHCTBHI, paclpeneisaTh
PoJIK C Y4ETOM MHEHHI Y4aCTHUKOB, OOCYXAATh
pe3ynbTaThl COBMECTHOU PabOTHI;

- KOOPJUHUPOBATH U BBITIOJIHATH PAOOTY B YCIOBUSX
peanpHOTO, BUPTYaTbHOTO U KOMOMHUPOBAHHOTO
B3aUMO/ICHCTBHS,

- OCYIIECTBJISITh TIO3UTUBHOE CTPATETUUYECKOE TTOBEACHHE B
Pa3IUYHBIX CUTYAITUSX, IPOSBIATH TBOPUYECTBO U
BOOOpakeHUE, OBITh HHUITUATHBHBIM.

OBJ1ajileHHe YHUBEPCAJTbHBIMU PEryJasiTUBHbIMH
JefiCTBUAIMU:

b) npunsiTHe ceds U APYTUX JIOAEH:

- IPUHUMATh MOTUBBI U APTyMEHTHI APYTUX JIIOAEH MpU
aHaJiM3e Pe3ysIbTaTOB JICITEIbHOCTH;

- IpU3HaBaTh CBOE MPABO U IIpaBa JIPYrux JIOJeH Ha
OIINOKU;

- pa3BUBATh CIIOCOOHOCTh IIOHUMATh MHP C TIO3UIIUU
JPYroro 4enoBeKa

BEPOSATHOCTEH, KOMOMHATOPHBIE (DaKTHl U POPMYIIBI IIPH
pEeLlIeHNN 3a]a4; OLIEHUBATh BEPOSITHOCTH PEabHbIX COOBITUI;
3HAKOMCTBO CO CIy4alHbIMU BEJIMYUHAMU;

YMEHME NIPUBOJIUTH IPUMEPHI ITPOSBICHUS 3aKOHA OOJIBIINX
Yrces B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;

- BJIAJICHHE METO/IaMU JI0Ka3aTeNbCTB, AITOPUTMAaMU PEIICHUS
3a/1a4; yMeHue GopMyaupoBaTh ONpEeeHuUs, aKCHOMBI 1
TEOPEMBI, IPUMEHSTH UX, IPOBOIUTH J1I0Ka3aTEIbHbIE
paccyXJeHHUs B X0JI€ PELIeHUs 3ajay;

- YMEHHE pellaTh TEKCTOBBIE 33]Ja4ul Pa3HbIX TUIIOB (B TOM YHCIIE
Ha IPOLIEHTBHI, I0JIM U YaCTH, Ha JBM)KEHHE, pabOTy, CTOMMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3a7a41

13 00J1aCTH yMpaBlIeHUS JIMYHBIMU U CEMEMHBIMU (PUHAHCAMH);
COCTaBIIATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI
0 YCIIOBUIO 3a/1a4M, UCCIIEeI0BATh MOTYYEHHOE

pelleHNe U OLEHUBATh IPABJONOI00HOCTh Pe3yIbTaTOB;

- YMEHUE BBIOMPATh MOAXOSIINN U3yYeHHBIH METOA IS
peleHys 3a/1au, paclo3HaBaTh MaTeMaTndeckue (GakThl U
MaTeMaTU4eCKUe MOJEIH B IPUPOTHBIX

U OOILECTBEHHBIX SIBICHUSX, B UCKYCCTBE; YMEHHUE IIPUBOJUTH
MPUMEPbl MATEMATUUYECKUX OTKPBITHUN POCCUIICKOW U MUPOBOI1
MaTeMaTH4eCKOM HayKH.

- YMEHHUE ONIEPUPOBATh MOHATUAMU: OIIPEJESICHHE, aKCHOMA,
Teopema, CJIeZICTBUE, CBOMCTBO, IPU3HAK, JI0KAa3aTeIbCTBO,
paBHOCHIIbHBIE — (OPMYJIUPOBKH; — yMEHHE (POPMYIUPOBAThH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOIUTH
HOPUMEpPbI U KOHTPIPUMEPHI, UCII0JIb30BaTh METO/]
MaTeMaTU4eCKOM HHAYKIUH; TPOBOAUTH I0Ka3aTeIbHbIE
paccyX€HuUs IIPH PELICHNUH 3a]1a4, OLICHUBATh — JIOTUYECKYIO
IIPABHWJIBHOCTB PACCYXICHU;

- yMEHHUE CBOOOHO ONEPUPOBATh MOHATUAMU: CpEIHEE
apudmeTHuecKoe,

Me/MaHa, HauboJibllee M HAaUMEHblIIee 3HaYeHUs, pa3Max,
JMCIIepCcHsl, CTAaHIaPTHOE
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OTKJIOHEHUE JUIsl OIIMCAHUS YNCIIOBBIX JAHHbBIX; YMEHUE
UCCJIEIOBATh CTATUCTUYECKUE

JTaHHbIE, B TOM YHCJIE C IPUMEHEHUEM I'paUUECKUX METOI0B U
AJIEKTPOHHBIX CPE/ICTB;

- YMEHHME HaXOUTh BEPOSATHOCTU COOBITUI C UCIOIb30BAHUEM
rpaduueckux

METO/IOB; IPUMEHSATH AJIsl peleHus 3aa4 (GOPMYJIbI CII0KEHUS U
YMHO’KEHUS BEPOATHOCTEN, GOpMYITy MOJHON BEPOSTHOCTH,
dopmyny bepnynnu, komOuHaTOpHBIE (DAKTHI U (POPMYIIBI;
OIICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHI; yMEHHE
OTIepUpOBaTh

NOHATHSIMU: CITydaifHasi BeIMYMHA, pacipe/iesieHue
BEPOSITHOCTEH, MaTeMaTHUECKOE

0XUJAaHWE, TUCTIEPCHUS U CTAHIAPTHOE OTKJIIOHEHHUE CIIy4alHOU
BEJIMYMHBI, PYHKIIUN

pacnpezeneHus ¥ INIOTHOCTH PaBHOMEPHOTO, ITOKA3aTeIbHOTO U
HOPMaJIbHOTO PAaclpeAeIeHU; YMEHUE UCIIONIb30BaTh —
CBOMCTBAa — M3YYEHHBIX paclpeaeieHuI

- YMEHHME MOJECIINPOBATH PEANIbHBIC CUTYalln! Ha SI3bIKE
MaTEMaTHKH; COCTABIIATh BBIPA)KCHUS, yPABHEHUS, HEPAaBEHCTBA U
UX CUCTEMBI 10 YCIIOBHIO 3a/1a4M, HCCIIEI0BATh

IIOCTPOEHHBIE MOJIENIN C MCII0JIb30BAaHUEM aliapara ajareopsl,
MHTEPIPETUPOBATH MOJIYYCHHBIN PE3yJIbTaT; CTPOUTh
MaTEMaTHYECKUE MOJIEIH C TOMOIIBIO TEOMETPUYECKUX
NOHIATUM U BEJIWYNH, PEIIaTh CBSI3aHHBIE C HUMM IIPAKTHYECKHE
3aJ]a4d; COCTABIIATH BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOJIYYECHHBIN pPe3yJIbTaT; pellaTh IPUKIaJHbIC
3aJ]a4y CPeICTBAMU — MaTeMaTHYECKOIo aHalln3a, B TOM —
YHCIIe COLMATbHO-3KOHOMUYECKOTO U (PU3NYECKOTO XapaKTepa;

- YMEHHUE BBIOMpATh MOAXOISIINN METOT 11l peLlieHUs 3aJauy;
NIOHVMAaHHe

3HAYUMOCTH MaTEMATHUKU B U3yUYEHUH NPUPOIHBIX U
00I1eCTBEHHBIX MIPOIIECCOB U SIBJICHUN; YMEHHE Paclio3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MAaTEMAaTUKH B UCKYCCTBE, YMEHHE
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IIPUBOJUTH IIPUMEPBI — MAaTEMAaTUYECKUX — OTKPBITHU
POCCUICKON U — MUPOBOM MAaTEMaTU4ECKOU HAYKH.

OK 07.
ConeiicTBOBATH
COXpaHEHHIO
OKpYKarollen cpebl,
pecypcocOepekeHuIo,
MIPUMEHSTH 3HaHUSI 00
W3MCHCHHUH KIIMMATa,
TIPUHITAITBI
OEepEeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
NEUCTBOBATL B
Ype3BbIYANHBIX
CUTYaIUSIX.

- c(hopMUPOBAHHOCTHIO SKOJIOTUIECKOH KYIIBTYPHI,
[TOHUMAaHHE BIUSHUS COLUATbHO-3KOHOMUYECKUX
IIPOLIECCOB HAa COCTOSIHUE ITPUPOIHON U
COLIMAJIBHOM CpeJibl, 0CO3HAHKE TJI00aJIbHOIO
XapakTepa 3KOJOTHYECKUX MpodiieM;

- IUIAHUPOBAHUE U OCYLIECTBJIEHUE ACUCTBUN B
OKpYKaloIlel cpelie Ha OCHOBE 3HAHUS LIEJIei
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA,

- aKTUBHOE HEIPUATHE AEUCTBUN, IPUHOCAIINX
BpE€l OKPYXAIOIIE cpeae;

- YMEHHE NPOTHO3UPOBATH HEOIATONIPUSITHBIE
9KOJIOTMYECKHE MOCIEACTBHS IPEANPUHUMAEMBIX
JNEUCTBUM, IPEOTBPALIATh UX;

- pacIIMpeHHe OIBITA ACATEIbHOCTH
9KOJIOTMYECKON HAIPaBICHHOCTH

- YMCHHUEC OIICPHUPOBATH NOHATUAMU: IBUIKCHUEC B IPOCTPAHCTBE,
110/100HbIE (PUTYpBI B IPOCTPAHCTBE; UCIOIb30BaTh OTHOLICHHUE
ioniaiel NoBepxHocTel 1 00bEMOB NOJIOOHBIX (UTYp MTPU
peIIeHuN 3a1a4;

- YMCHHUE BbIYUCIATE TCOMETPUUCCKUC BEIINUNHDBL (I[J'II/IHa, yrou,
IUI0Iab, 00BEM, TUIONIAAb TOBEPXHOCTH ), UCTIONB3YS
M3y4eHHbIE POPMYIIBI U METO/IBI;

- YMCHHE OIICPHUPOBATE IOHATUAMMU: TOUKA, IIpsAMasd, IJIOCKOCTb,
IPOCTPAHCTBO, YMEHUE HCITOJIb30BATh IIPH PEIICHUH 3a7a4
HN3YUCHHBIC q)aKTBI " TCOPEMBI TNTAHUMETPUH; YMCHUC OLICHUBATDH
pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

- YMEHHE ONEPUPOBATH MOHATUSIMHI: MHOTOI'PaHHUK, CEUEHUE
MHOTOTpaHHUKa, Ky0, Mapajienenume, npusMa, mupaMua,
HWIMHJIP, KOHYC, 1Iap, cepa, IIIoaasr HOBEPXHOCTH MHUPAMUIbI,
MIPU3MBI, KOHYCa, IWJIMHIPA, IIoIaab cdepbl, 00beM Kyda,
IPSIMOYTOJIBHOTO MapajuieNienune1a, IUpaMubl, IPU3MBbI,
WIMH]IPA, KOHYCA, I1apa; yMEHUE

n300pakaTb MHOTOI'PaHHUKH U TIOBEPXHOCTH TeJl BpallleHusl, NX
CEUEHHUSA OT PYKH, C MOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U
AIIEKTPOHHBIX CPE/ICTB;

YMEHHE Pacro3HaBaTh CHUMMETPHIO B IIPOCTPAHCTBE; yMEHUE
pacrno3HaBaTh NPaBUIIbHbIE MHOTOTPAHHUKH;
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2. CTPYKTYPA U COJAEPKAHUE YUYEFHOU JUCITATLIAHBI

2.1. O0beM yueOHOH AMCUHUILIMHBI M BHIbI Y4e0HOH padoThl

Bua yueOHo# paGoThl O0bem
4acoB
O0béM o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIUIIIHHBI 340
B TOM YHCJIE:
TEOPETHUYECKOE 00yIeHUE 188
MPAKTUYECKHUE 3aHATH 130

npoheccHOHATFHO-OPHEHTHPOBAHHOE COIepKaHue (CoepKaHue MPUKITATHOTO
MO/TYJIs1)

CamocrositenpHas pabora 22

Koncynbranumn

IIpomexyTouHas arrecTauus B gopme IK3aMeHa




2.2. TemaTu4eckuii IJIaH U coJIep:KaHUe 00111€00Pa30BaATEIbHOM AU CHUIIIMHBI

HaunmeHnoBanue pa3jesioB U TeM KoanuecrBo
4acos

Auare0pa u HayaJla MaTeMATHYeCKOI0 AaHAJIU3a 174
Pazjen 1. Yucsaa v BoIuucIeHust 46
PanmonansHbIe YnCIa. 6
OOBIKHOBEHHBIE M JIECATHYHBIE JpoOW, TPOIEHTHI, OECKOHEYHBIC
MEPUOIUYECKHUE TPOOH.
[Ipumenenne apoOell M MPOLEHTOB AJSl PEUICHUs NMPUKIATHBIX 3a/1ad U3
Pa3IMYHBIX OTpaCiell 3HAHUW U pPeaTbHOM KU3HH.
JleicTBUTENbHBIC YUCIIA. 6
PanmonanbHble U HppallMOHANIbHBIE YUCIIA.
Apudmernueckue ormnepanuu ¢ JeHCTBUTENBHBIMU YuCIaMUA. Moaynb
JNEUCTBUTEILHOIO YHCIIa U €T0 CBOMCTBA.
CreneHs C 1ENIBIM IOKA3aTeNIeM. 4
bunom Herorona.
ApubdmMeTnuecknii KOpeHb HATYPAIbHOM CTETICHH M €TO0 CBOMCTRBA. 4
CreneHp C palMOHAJIBHBIM TIOKa3aTeleM H €€ CBOWCTBAa, CTEIEHb 4
C IeCTBUTEIbHBIM MOKa3aTeNEM.
Jlorapudm umcnma. CpoiictBa norapudma. JlecsTuuHble W HATypaJbHbBIC 4
Jorapu(mel.
CuHyc, KOCHMHYC, TaHT€HC, KOTAHTE€HC YUCJIOBOTO apryMeHTa. ApKCHUHYC, 6
apPKKOCHHYC M apKTaHI'€HC YMCJIOBOTO apryMeHTa.
HarypanbHble u nenbie yncna. 6
[IpuMmeHeHre MPU3HAKOB JAETMMOCTU IIENbIX 4YMCe, HauOOJbIIHHA 00Ut
JIeNUTENb U HauMEHbIIIee 0011ee KpaTHOE, OCTATKOB 110 MOJIYIIO,
Anroputm EBknuaa uis penieHus 3aa4 B LEIbIX YUCIIaX.
KommnekcHsie yncna. 6
Apugpmernueckue onepaniy ¢ KOMIIJIEKCHBIMHU YHCIaMHU.
®opmyna Myaspa.
[IpuMeHeHHe  KOMIUIEKCHBIX  4YHCeNl  JUIA peuleHus  (QU3MYecKux |
r€OMETPUYECKUX 3a/a4.
Pa3nes 2. YpaBHeHHsI M HEPABEHCTBA 44
ToxnecTBa 1 TOXKAECTBEHHbIE ITPE0OpPa30BaHUSI. 4

HepaBeHCTBO, PCUHICHUC HEPABCHCTBA.




OCHOBHBIE METOBI PEHICHUS LENBIX U IPOOHO-PAIMOHAIBHBIX YPaBHEHUH U 6
HEPaBEHCTB.

MHorouieHnsl 0T 04HON nepeMeHHou. Teopema be3y.

MHorouieHs! ¢ nenbiMu kodpduurentamu. Teopema Buera.

[IpeoOpa3oBaHUst YUCIOBBIX BBIPAKEHHIA, COACPKAIINX CTEIICHH U KOPHHU. 2
Wppanmonansubie YpaBHEHUS. OcHoBHbIE METO/1bI pelieHus 2
UppalMOHAIbHBIX YPaBHEHUI.

[lokazarenbHble ypaBHEHHUs. OCHOBHBIE METO/bI PEIICHUS IMOKa3aTEIbHBIX 4
YPaBHEHUM.

[IpeoGpa3oBanue BbIpaKEHUH, COIEpPKALUX JOrapu(MBbI. 4
Jlorapudmuueckue YpaBHEHHS. OcHOBHBIE METOIbI peleHus 4
Jorapu(pMUUECKUX ypaBHEHUH.

Pemrenne TpuroHOMETpUYECKUX YPABHEHUN. 2
Pemrenne cucrem TMHENHBIX YPAaBHEHUM. 2
Pemrenne ypaBHEeHUIN 1 HEPABEHCTB 2
Cucrema W COBOKYNIHOCTh YPaBHEHHM M HEPAaBEHCTB. PaBHOCHIIbHBIE 2
CHCTEMBI U CUCTEMBI-CIIEAACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

Pemienne TpuroHoMeTpHUECKIUX HEPABEHCTB 2
Pemienne nokaszarenbHbIX U JOrapu(PpMHUUECKIX HEPABEHCTB 2
Pemienne uppanoHanbHbIX HEPABEHCTB 2
Pemenne cucteM U COBOKYMHOCTEM pAaLMOHAIbHBIX, HWPPALMOHAIBHBIX, 2
MOKa3aTebHbIX U JIOTapu(PMUUECKUX YPAaBHECHUH.

VYpaBHEeHMsI, HEPAaBEHCTBA U CUCTEMBI C [TapaMeTpaMH. 2
Pa3nen 3. @®ynkuun u rpagpuku 30
OyHKIHS, CTIOCOOBI 3aJaHusI (PYHKIIUU. 4
I'paduk pynkuuu.

HccnenoBanue GpyHKIUU. 6
JIuHeitHas1, KBagpaTHUHas U JPOOHO-TMHENWHAS QYHKIUH. 2
CreneHHas GyHKIUSA C HATYpaJIbHBIM U LIEJIBIM [TOKA3aTEeIeM. 2
[Toxa3zaTenbHas u norapudmuyeckas GyHKINU. 2
Tpuronomerpruueckass OKpPYKHOCTb, OIPEIEICHUE TPUTOHOMETPUUYECKUX 2
(YHKIUH YUCIOBOTO apryMeHTa.

OyHKIMOHANIbHBIE 3aBUCHUMOCTH B peallbHBIX IPOLECCax M SBJICHUSX. 2

I'paduku peanbHBIX 3aBUCUMOCTEH.




I'paduk xommosumuu ¢yaknuii. ['eomerpuyueckue 00pasbl ypaBHEHUU H
HEPAaBEHCTB HAa KOOPIUHATHOM TIIOCKOCTH.

Tpuronomerpuueckue GyHKIUHN, UX CBOICTBA U Tpa(UKH.

I'paduueckue MeToAbl peUIeHUsT YpaBHEHMH M HEpaBeHCTB. I paduueckue
METO/BI PELICHUS 3a4a4 ¢ apaMeTPaMH.

Pa3nen 4. Hauana mareMaTH4ecKoOro aHajJmu3a

46

IlocnenoBaTeapbHOCTH.
Merto MaTeMaTHYECKON MHIYKIWH.

MOHOTOHHBIC U OTPAHNMYCHHBIC MTOCICA0BATCIIBHOCTH.

Apudmernueckas v reoMeTpruecKas porpeccuu.
@opMyIia CI0KHBIX IPOLIEHTOB.

PEIICHUE 3a/1a4 Ha MPOTpeCCruun

HenpepriBHbIE (YHKIINHN U UX CBOMCTBA.

Touku paspbiBa. AcUMITOTHI TPaUKOB (QYHKIIHMA.
CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX HAa OTPE3KE.
MeTox HHTEPBAIIOB [UIsl PEIICHHS HEPABEHCTB.

[IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIMH 711 PEIICHUS 3a/1a4.

[lepBas u BTOpas Npou3BOAHBIE PYHKIINU.

VYpaBHeHHE KacaTeIbHOU K rpaduKy QyHKITHH.

[IpousBonubie  sneMeHTapHbiX  ¢QyHkuuii.  [IpomsBogHass ~ cymMMbl,
MIPOU3BEACHHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIUH.

[IpumeHenune Npon3BOAHON K UCCIIEOBaHHUIO (DYHKIIUI Ha MOHOTOHHOCTD U
KCTpeMyMbl. HaxoxaeHue HamOONbIIEr0 W HAaUMEHBIIET0 3HAYeHUM
HEeNpephIBHON (DYHKIIMHM Ha OTPE3KeE.

[TpuMeHeHre TPOM3BOJHON Ui HAXOXKACHUS HAWIYYIIErO PEIICHUS B
MPUKIIAJHBIX 33/a4aX, JUIsl ONPEACTICHUS CKOPOCTH M YCKOPEHHUs Ipoliecca,
3aJJaHHOTO (POPMYIION WK IPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO MEPBOOOPA3HBIX.

IlepBooOpa3ubie  smeMeHTapHbIX  GyHKUuH. IIpaBuna  HaxoXXJIeHHS
epBOOOPA3HBIX.

Wurerpain. I'eomerprueckuii CMBICTT UHTETrpaa. Boruucnenune
omnpenenéHHoro uHTerpana no ¢popmyne Hetotona—Jleiibuuna.

[IpumeneHne wHTErpaiga Ul HAaXOXKJIEHHs IUIOMIaJ el MIIOCKUX (QUryp H
00BEMOB T€OMETPUYECKHX TE.

Pemenue nugpepeHaabHbIX ypaBHEHUH.

Pa3znen 5. MHokecTBA M JIOTHKA




MHO3K€eCTBO, ONepalMy HaJl MHOKECTBAMH U UX CBOMCTBA.

Huarpammsl Ditnepa—Benna.

Ompenenenue, TeopeMa, CBOWCTBO MaTEeMaTHYECKOTO OOBEKTa, CICICTBUE,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIC YPaBHCHHUS.

CamocrosiTesbHas paboTa

BCEI'O no kypcy Ajire6pa u Hayajia MAaTeMaTHYeCKOr0 aHAJIN3a

174

I'eomeTpus

110

Pa3nea 1. Ilpsivble ¥ NJIOCKOCTH B MPOCTPAHCTBE

26

OcHOBHbIE TOHATHS  cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO.

[TonsiTie 00 aKCMOMaTH4YECKOM IIOCTPOEHUU CTEPEOMETPUHU: aKCHOMBI
CTEpEOMETPUH U CIEACTBUS U3 HUX.

B3aumHoe pacnonoxeHue npsMbIX B IPOCTPAHCTBE.
[Ipu3Haku CKpemuBarOMMXCs MPSIMBbIX.

[TapannensHOCTh MPAMBIX M IUNIOCKOCTEN B mpocTpaHcTBe. [lapamnensHoe u
[IEHTpaIbHOE MPOEKTUPOBAHNE, N300pakeHne puryp.

N3obpaxenne ¢uryp B mapawieabHON mpoekiuu. [lapamienbHOCTh
IIJIOCKOCTEM.

[IpocTeitmme mpocTpaHCTBEHHBIE (PUTYPHI HA TIIOCKOCTH

[TeprieHAMKYISAPHOCTH MPSIMOM U TIIOCKOCTH.
[lepnieHIUKYNIAp U HAKIOHHBIE.
[TeprieHAMKYASAPHOCTD MIOCKOCTEN

Teopema o Tpéx nmepneHAUKYIIpaXx.

VYTubl B IPOCTPAHCTBE.
TpéxrpanHblii U MHOTOI'PaHHBIE YIJIbL.
CBoiiCTBa IJIOCKUX YIJI0B MHOTOI'PAHHOIO yria.

CpoiicTBa TUJIOCKUX M JBYI'PAaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMsl
KOCHHYCOB U CHHYCOB ISl TPEXTPAHHOTO yTIIa.

Pa3nes 2. MHOrorpaHHMKH

28

Bubl MHOrOrpaHHMKOB, pa3BEPTKA MHOTOTPaHHUKA.
IIpusma.

[Tapamtenenunen.

Teopewma Dinepa.

IIpocTpancTBenHas reopema [Iugaropa.

[Tupamuna

14




HpaBI/IJIBHbIC MHOI'OrpaHHUKH.

[IpencraBineHue O MpPaBUWIbHBIX MHOTOTPaHHUKAX: OKTadp, AOJACKa’aAp W
HUKOCa’3P.

Brrunciaenue 31eMeHTOB MHOTI'OIr'paHHUKOB

[Tnomans OOKOBOI MOBEPXHOCTH ¥ MOJHON MOBEPXHOCTH MPSIMOM MPHU3MEI,
IJIOLIa/1b OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM IPU3MBI.

[Tnomans GOKOBOW MOBEPXHOCTH M TOBEPXHOCTH MPABHIBHON MHUPAMUIPI,
Teopema O VIO YCEUEHHON TUPaMUIbI.

CI/IMMeTpI/Ifl B  IPOCTPAHCTBC. DIeMEHTHI CUMMCTPUHU  TIPaBHUJIBHBIX
MHOT'OI'PpaHHUKOB.

CI/IMMCTpI/Ifl B IPaBUJIbLHOM MHOT'OI'paHHUKE

Pa3nes 3. BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

18

Bexkrtop

PaBeHCTBO BEKTOPOB.

JIeNCTBHS C BEKTOPAMHU

CBolicTBa CIOKEHUSI BEKTOPOB.

CBolicTBa yMHOKEHHUSI BEKTOPA HA YUCIIO.

KomrmnanapHbeie BEKTOPBI.

[IpaBuno napautenenunesna.

[IpsiMoyronpHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopanHaTel BekTopa.
VYTrois1 MeX 1y BEKTOpPAMH.

CkansipHO€ POU3BE/IEHUE BEKTOPOB.

Paznoxxenne BekTtopa mo 6Oasucy. KoopaumHaTHO-BEKTOPHBIN METOJ Mpu
pEIIeHUH TeOMETPUUECKUX 3a/1a4.

18

Paznea 4. Tesa Bpamenust

32

Hunuaap

Konyc, yceu€HHbIl KOHYC
Cdepa

[Tap

B3anMHoe pacrnionioxkeHrne cdepbl M TUIOCKOCTH, KacaTelbHasi TIOCKOCTh K
cepe.

I/I306pa)KCHI/IC TCJI BpallICHUA Ha TIJIIOCKOCTH.

10

O0BéM.

O0beM MpsAMOYT'OJIBHOTO IMapaJUICIICTIUIICAA.




OO0BEM TIPSIMOIA U HAKIIOHHOW MPU3MBI, IWIHH]PA, TUPAMHUJIBI U KOHYCA.

OO0BEM 1mapa U MAapoBOrO CErMEHTA.

KomOuHnamu ten BpalieHnss 1 MHOTOTPAaHHUKOB. 6
[Ipu3ma, BnucaHHas B LIUIMHJIP, OMCAHHAS OKOJIO LIMJIMHAPA.
[lepeceuenue chepbl 1 mapa ¢ IIOCKOCTHIO.
Kacanue mapa u cepsl MI0CKOCThIO.
[TonsiTME MHOTOTPaHHHKA, OMTMCAHHOTO OKOJIO c(hepbl, chephl, BIMCAHHON B
MHOTOTPaHHUK WJIH TEJIO BpallleHUsI.
[Tnomaap MOBEPXHOCTH IUIUHIPA, KOHYCA, TUIOMIAIb chephl U e€ JacTei. 6
[Tonobue B mpocTpaHcTBeE.
Pemenune 3agau Ha IUIOCKOCTH C HCIIOJIb30BAHUEM CTEPEOMETPUUECKUX
METO/IOB.
[TocTpoenne ceueHnii MHOTOIPAHHUKOB U TEJI BPALEHUS 4
Paspnen S. /IBukeHust B IpOCTPaHCTBE 4
JIBMOKEHUS POCTPAHCTBA. 4
JIBM>KEHUS U PABEHCTBO (UTyp.
Bunrn! nemxenuit
[Ipsimast u cepa Ditnepa.

CamocrosiTesibHasi padoTa

BCEI'O no kypcy «I'eomeTpusi» 110
BeposiTHOCTH M CTATHCTHKA 34

Tema 1.1. I'pad 4
Tema 1.2. CnyvaiiHbie S5KCTIEpUMEHTHI (OTIBITHI) U CIy4aiiHbIE COOBITHS. 2
Tema 1.3. Omnepauuum Hag COOBITUSMM: IIepecedeHue, OObEeAUHEHHE, 2
IIPOTHBOIIOJIOKHBIE COOBITHS.
Tewma 1.4. YcnoBHast BEpOSTHOCTb. 2
Tema 1.5. bunapHslii ciyyaifHbIi ONBIT (MCHIBITAHKE), YCIIEX U HEyAaya. 2
Tema 1.6. Cepust He3aBUCUMBIX UcnibITaHU bepHymm. CioydaliHblii BEIOOD 2
13 KOHEYHOW COBOKYITHOCTH.
Tema 1.7. Ciyqaiinas Beln4uuHa. 2
Tema 1.8. CoBMecTHOE pacnpeiesIeHUE IBYX CIIy4ailHbIX BEJIMYMH. 2
Tema 1.9. Marematudueckoe  O0XHMJAHUE  CIy4allHOM  BEIMYUHBI 2

(pacnipenenenus).




Tema 1.10. Iucnepcust U cTaHIapTHOE OTKJIOHEHHE CIy4ailHOM BEJIMYMUHBI
(pacnipenenenus).

Tema 1.12. HenpepbIBHBIE CiIy4aliHbIE BEJIUYUHBL. 4
Tema 1.13. TlocnenoBaTenbHOCTh OJMHOYHBIX HE3ABUCHMBIX COOBITHIL. 4
3amauu, NpuUBOAAIINE K pacnpenenenuto [lyaccona.
Tema 1.14. KoBapuanus AByX ciay4ailHbIX BEJIMYUH 2
BCEI'O no kypcey 34
CamocrosiTesibHast padoTa (IMOArOTOBKA K MPOMEXKYTOYHOM 22
arTecTaluu)
JK3aMeH 6
HUTOI'O no OVYILO7. 318




2.3. Conep:xxanue yueOHOT0 MpeaMeTa

«AJredpa 1 HA4YAJIa MATEMATHYECKOT0 AHAJIN32»

Pazpen 1. Yucaa v BbIYUCTEHUS

Panmonaneueie umucia. OOBIKHOBEHHBIE W JECSITHYHBIC APOOH, MPOICHTHI, OCCKOHEUHBIC
nepuoaudeckue npoou. [Ipumenenne npoOeil W MPOIEHTOB JUIS PEIICHUS MPHKIATHBIX 3a7ad U3
Pa3IMYHBIX OTPACiEll 3HAHUW U PeabHOW KU3HU.

JleiicTBUTENbHBIC YHUCHA. PaluoHANBbHBIE W HPpPAllMOHAIBHBIE YHCTA. ApUMETHYCCKHE
onepauud ¢ JCUCTBUTENBHBIMU YHCIaMU. MoOaynb JEHCTBUTEIBHOTO YHMCIA M €ro CBOMCTBA.
[TpuOmmkEHHBIC BEIYUCIICHUS, TIPABHIIA OKPYTIICHHS, TPUKUIKA M OIIEHKA PE3yIhbTaTa BEIYHCICHUI.

Crenenp ¢ menbiM mokazaTteneMm. burom Hpiotona. Mcmonb3oBanme mnoaxonsmieid (GpopMbl
3aMUCH ACUCTBUTEIBHBIX YHCEII JUTsl PEIICHUS TPAKTUYECKUX 3a]1a4 U TIPEJICTABIICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

Crenenn C paloHaIbHBIM roKa3zaresieM U eé CBOIICTBA, CTENEHb
C ACUCTBUTEIBHBIM I10KA3aTEIIEM.

Jlorapudwm uncna. CoiictBa norapudma. JlecsiTuunbie U HaTypaIbHBIE JIOTapU(PMBI.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC, ApKKOCHHYC U
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

Harypanbsubie u niensie uncia. [I[puMeHenne mpu3HakoB JETMMOCTH IEBIX YUCEIT, HAanOOIbIIH I
obmuii nenurensd (nanee - HOJl) u nanmeneiee obmiee kpatHoe (anee -HOK), octaTtkoB mo moaynro,
anropuTMa EBKina A1 penieHus 3a1aq B 1eNbIX Yhciax.

Kommiekcubie uncna. Anredpandeckasl 1 TPUTOHOMETpUYECcKast OPMBI 3aIHCH KOMITJIEKCHOTO
yucna. ApudmMernyeckue onepanuu ¢ KOMIUIEKCHBIMU 4yHciiaMu. M300pakeHne KOMIUIEKCHBIX YHUCell
Ha KOOpAMHATHOM Iockoctu. Popmyna Myaspa. KopHu n-oii cTeneHu W3 KOMIUIEKCHOTO YHCIA.
[IpuMeHeHre KOMIUIEKCHBIX YUCEIN I perieHus GU3nuecKuX U reOMETPUUECKHX 3ajay.

Pa3znen 2. YpaBHeHUs1 M HEPABEHCTBA

ToxnectBa W TOXKAECTBEHHbIE MpeoOpa3oBaHUS. YpaBHEHHE, KOPEHb YPaBHEHHS.
PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUs-CIeICTBUSA. HepaBeHCTBO, pelieHre HepaBeHCTBRa.

OcHOBHBIE ~ METOABl  pelIeHHus  [eNblX U APOOHO-PAllMOHAIBHBIX  YpPaBHEHMM
Y HEpaBeHCTB. MHOTOUWIEHBI OT OJIHOM MepeMeHHOH. JleleHue MHOTOWIeHa HA MHOTOYIEH C OCTaTKOM.
Teopema be3y. MHorouieHs! ¢ neiasiMu Kodddunuenramu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHH, COIEPIKAIINX CTETIEHU U KOPHU.

Uppanmonansueie ypaBHeHUs. OCHOBHBIE METO/IbI PEILICHUS UPPAIIMOHATIbHBIX YPABHEHUH.

[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/bI PEIICHUS IOKA3aTEeIbHBIX YPABHEHUIA.

[IpeoGpa3oBanue BbIpaKEHUH, COIEPIKALIUX JOTaprU(DMBI.

Jlorapudmuueckue ypaBHeHuUsi. OCHOBHBIE METO/IbI PEIICHUS JOrapu(PMUUECKUX YPaBHEHUH.

OcHoBHble  TpuroHomerpuueckue (opmynsl. [IpeoOpa3oBaHue  TPUTOHOMETPUUYECKUX
BbIpaKeHUH. Penienne TpuroHoMeTpu4eckiux ypaBHEHUH.

Pemenune cucreM JUHEHHBIX YypaBHeHHMH. MaTpuia cuUCTEMbl JUHEHHBIX YpaBHEHUU.
Omnpenenurens MaTpUIlbl 2X2, ero TeOMETPUUECKUN CMBICT U CBOICTBA, BHIYMCICHUE €ro 3HAYCHMUS,
MPUMEHEHHE OMpPEeeNIUTeNs Uil PElIeHUs CUCTEMBbl JIMHEHHBIX ypaBHEHHil. PerieHue mpukiagHbIX
3a/1a4 ¢ MOMOIIbIO CUCTEMBI JTUHEHHBIX ypaBHEHUH. MccaenoBane NOCTPOEHHOM MOJIENH € TIOMOIIBIO
MAaTpULl U ONPEIETUTENIEH.

[TocTpoenre MareMaTM4eCKMX MOJENEH peallbHOW CUTyalluM C TOMOIIBIO YpaBHEHUM U
HepaBeHCTB. [IpuMeHeHne ypaBHEHU M HEPABEHCTB K PEUICHUI0 MAaTEeMaTHMYECKHUX 3a/1ay U 3a/1ay U3
Pa3IMYHBIX 00JaCTe HAYKH U peaIbHOM JKU3HH.

Cucrema M COBOKYITHOCTh YPABHEHUW M HEPABEHCTB. PaBHOCUIIBHBIE CHCTEMBI U CHCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPAaBHEHHWH C TIOMOIIBIO TPUTOHOMETPUYECKOU
OKPYXHOCTH. PerieHue TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOIBI PEIICHUS TTOKA3aTeNbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS UPPALTIOHAIBHBIX HEPABEHCTB.



OcHOBHBIE METOJbl PEUICHUS CUCTEM M COBOKYIIHOCTEW pallMOHAIBHBIX, UPPAllMOHAIbHbIX,
MOKa3aTeNbHBIX U JIOTapU(YMUIECKUX YPAaBHEHHA.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMETPAMH.

[IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3a1a4 U 3a7a4 U3
pa3NnUYHbIX 00JacTell HAYKH U PEaNTbHOM KU3HU, MHTEPIPETALUs MOTYYSHHBIX PE3yIbTaTOB.

Paznen 3. @®ynkuun u rpagpuku

Oynkiys, ciocoOsl 3aganus Gpynkunn. Bzanmuo oOpatHbie pyHKInu. KoMmo3umust GyHKIuiA.
I'padux GyHkmm. DnemMeHTapHbie mpeoOpa3oBanus rpaukoB GyHKINH.

Ob6nacTh ompeneneHus M MHOKecTBO 3HaueHUM ¢(yHkuuu. Hymu ¢ynkumu. Ilpomexyrku
3HAKOMOCTOSIHCTBA. YE€THple M Heu€TtHble ¢QyHkuU. I[lepuonnueckue ¢yHkuu. IIpomexyrku
MOHOTOHHOCTHU (pyHKIIMH. MakcCUMyMbl U MUHUMYMBI GyHKIMH. HanOosbliee 1 HauMeHblllee 3Ha4eHUs
(YHKIIMM Ha IPOMEKYTKE.

Jluneiinas, KBajgpaTH4Has W JIpOOHO-TMHEWHas (QYHKIMH. DJIEMEHTApHOE HCCIEJIOBAHHE M
MOCTPOCHUE UX TPaPUKOB.

CrenenHas (QyHKUMA C HaTypalbHbIM M  LedbIM  Toka3aTeneM. EE&  cBoiicTBa
u rpaduk. CBoiicTBa U rpaduK KOpHS n-oif cTeneHu Kak (yHKIIMK OOpaTHOM CTENEeHH ¢ HATypaJbHbIM
MOKa3aTeseM.

[lokazarenpHas u jorapudmuueckas (QyHKUWHU, WX cBoiicTBa u rpaduku. Vcnonb3oBaHue
rpadukoB pyHKUUN I pelIeHUs] ypaBHEHHH.

Tpuronomerpuyeckasi OKpy>KHOCTb, OINpEAEICHIEe TPUTOHOMETPHUUYECKUX (YHKIUH YHCIOBOIO
apryMeHTa.

OyHKIMOHANbHBIE 3aBUCUMOCTH B peallbHBIX IIpolieccax W sBIEHUsAX. I'papuku peanbHbIX
3aBUCUMOCTEHN.

I'padux xommosummm GyHkumii. ['eomerpuyeckne oOpas3bl ypaBHEHHH W HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TPadUKH.

I'paduueckue MeTonpl pelieHHs] ypaBHEHUM M HepaBeHCTB. I'paduueckue MeToIpl pelIeHus
3a/a4 ¢ mapaMmeTpamu.

Hcnonb3oBanue rpauKoB byHKLIMI JUISt UCCIICIOBaHUS IIPOLIECCOB
Y 3aBUCUMOCTEH, KOTOPbI€ BO3HUKAIOT IPU PELICHNUN 3a/1a4 U3 JIPYruX y4eOHbIX IPEAMETOB U peaIbHON
KU3HH.

Pa3nen 4. Hauajia MaTeMaTH4eCKOIr0 aHAJIN3Aa

ITocnemoBaTenbHOCTH, CIOCOOBI 3aJaHMs IOCJIENOBATENbHOCTEH. MeTon MaTeMaTHYECKOM
WHIYKOUU. MOHOTOHHBIE U OIPAHMYEHHBIE IOCJIEIOBAaTEIbHOCTH. VCTOpUsS BO3HUKHOBEHMS
MaTeMaTHYECKOT0 aHaJIK3a KaK aHajau3a 0ECKOHEYHO MAaJbIX.

Apudmernueckas U reoMmeTpuyeckas mporpeccu. beckoHeuHo yObIBaromas reoMeTpuieckast
mporpeccus. Cymma OecKOHEYHO YObIBaroledl TreoMeTpudeckoi mporpeccud. JIMHeHHbIH U
JKCIOHEHLMAIBHBIN poCT. Yucno e. Popmyna CIOXKHBIX IPOLEHTOB. M croap30BaHne IPOrPEeCCUn ISt
pELIeHNs pealbHbIX 3a7a4 IPUKIIAIHOTO XapaKTepa.

HenpepwiBHbie (yHKIMM U WX cBoWcTBA. TOYKM pa3pbiBa. ACUMITOTHI Tpa@uKOB (YHKIUH.
CpoiictBa (yHKIMII HEMpepbIBHBIX Ha OTpe3ke. MeToJ HWHTEepBaJiOB MAJs pEUICHUS HEPaBEHCTB.
[IpuMmeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIMM [Tl pEIISHUS 3a/1a4.

Ileppas  w  BTOpas  TPOU3BOAHBIE  (YHKIUU. Onpenenenue, reOMETPUYECKHUI
1 (PU3HYECKUN CMBICT TIPOU3BOIHON. YpaBHEHHE KacaTeNbHON K TpaduKy QyHKIIHH.

[IpousBoHbIe dMeMeHTapHbIX (QyHKUIUNA. [Ipow3BoAgHAass CyMMBI, TPOU3BEIECHUSI, YACTHOTO H
KOMITO3UITUHU (PYHKIIUH.

[Ipumenenue MIPOU3BOJHOMN K HCCIICIOBAaHUIO byHKII I Ha MOHOTOHHOCTh
U dKCTpeMyMbl. HaxoxaeHrne HanOoJbIIero ¥ HauMEHBIIEr0 3HAUY€HUN HEempephIBHON (QYHKIMU Ha
OTpE3KE.



[IpumeHeHne MpoU3BOAHOM AJI HAXO0XACHUS HAWIYYIIEro PEHIeHUs] B IPUKIAAHBIX 3a7adax,
IUISL OTIPENICNICHUS] CKOPOCTH U YCKOPEHHSI TPOoLiecca, 3a1aHHOTO (POPMYIO Wi TpaduKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. [lepBooOpaszHbie 3lIEeMEHTapHBIX
¢bynkuuii. [IpaBuiia HaxoXA€HUS TIEPBOOOPA3HBIX.

Nurerpan. ['eomerpuueckuii cMbICa MHTErpaia. BeluncieHue onpeneaéHHOro MHTerpaiga 1o
dopmyne Herorona—JIeitbnua.

[Ipumenenne wuHTerpaiza JUisl HaxOXIEHMs IUloU[afed IUIOCKUX @uryp u oO0bEMOB
r€OMETPUYECKUX TEJ.

[Ipumepsr pemienuit auddepeHInanbHbIX ypaBHEHMM. Maremartuyeckoe MOJIEIUpOBaHUE
peabHBIX MPOIECCOB C MOMOIIBIO () PepeHInaATbHBIX YPAaBHEHUH.

Pazgea S. MHoOXkecTBA U JIOTHKA

MHoxecTBO, omepard HajJ MHOXECTBaMHU W MX CBoOMcTBa. Jlmarpammel Diinepa—BenHa.
[IpumeHeHne TeOpETUKO-MHOKECTBEHHOTO amnmapaTa Jis ONMCAHUS PEAIbHBIX MPOLIECCOB U SBJICHUH,
MIPU PEIICHUHN 33/1a4 U3 IPYrUX YIYEOHBIX MPEIMETOB.

Ompenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBHE, OKA3aTEIbCTBO,
PaBHOCHUJIbHBIE YPABHEHUS.

I'eomerpus

Pasnean 1. IIpsimble U JIOCKOCTH B POCTPAHCTBE

OcHoBHbIE MOHATHS cTepeoMeTpun. Touka, mpsmasi, IIIOCKOCTh, IpocTpaHcTBO. [loHsTe 00
aKCMOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHH: AaKCHOMbI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anMHOe pacnonokeHrne NpsAMBIX B IPOCTPAHCTBE: NEPECEKAOIIMECS, MNapajulelIbHbIE U
CKpeluBamomuecs mnpsmbie. [Ipu3Haku ckpemmBaromuxcss OpsaMbiX. [lapannenbHOCTh NPAMBIX U
IJIOCKOCTEN B IMPOCTPAHCTBE: NapaJuIeIbHbIE IPSIMBIE B IPOCTPAHCTBE, NAPAUIEIBHOCTD TPEX MPSAMBIX,
napajyIeNIbHOCTb NPAMOHN U TuIockocTH. [lapaniensHoe 1 eHTpallbHOE MPOEKTUPOBAHKE, N300pakeHne
¢uryp. OCHOBHBIE CBOICTBA MapaUICIbHOTO MPOeKTUpOBaHus. M300pakeHne Guryp B mapauieabHOU
MPOCKIMH. YTIJBI C COHAIpPAaBICHHBIMA CTOPOHAMH, YIrOJl MEXAY HpPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh IJIOCKOCTEH: MNapajUlelibHble IUIOCKOCTH, CBOWCTBA MapaJUICIbHBIX IIOCKOCTEH.
IIpocTeiimme nMpocTpaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TETpa’p, Hapajlielienune], NOCTpOeHue
CEYCHMII.

[lepneH IMKYIAPHOCTD IpsIMON u IJIOCKOCTH: NEPIICHIUKYISIPHbBIE IIpsIMBIE
B IIPOCTPAHCTBE, MpsAMBIC NapAUICIbHBIE W NEPICHIUKYISAPHbIE K IIOCKOCTH, IIPU3HAK
NEPIEHIUKYIIPHOCTH TPSAMOM M IUIOCKOCTH, TEOpeMa O MNPsMOW IEPHEHAUKYJIIPHON IUIOCKOCTH.
OproronanbHOe IpoeKTHpOBaHue. [leprneHaAuKysp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUNIOCKOCTH,
paccTosiHME OT MPSAMON 10 IMJIOCKOCTH, HPOEKIMsS (GUIypbl Ha IUIOCKOCTh. llepneHIuKyiasipHOCTb
IJIOCKOCTEN: MPU3HAK NEPIEHAUKYISIPHOCTH IBYX IUI0CKOCTEN. TeopeMa 0 TpEX NeprneHauKyIsapax.

VYTIIBI B IPOCTPAHCTBE: YroJl MEKIY NPSAMOM U IVIOCKOCTBIO, IBYTPaHHBIN YTOJ1, TUHEUHBIN yTo
JOBYTpaHHOrO yria. TpéxrpaHHblli 1 MHOrOrpaHHble yriibl. CBOMCTBA IJIOCKMX YIJIOB MHOTOTPaHHOI'O
yria. CBOMCTBA INIOCKUX U JABYTPAaHHBIX YIVIOB TPEXTPAaHHOIO yria. TeopeMbl KOCHHYCOB U CUHYCOB
JUI TPEXTPAHHOTO YTJIa.

Pa3znen 2. MHOrorpaHHMKM

Buzel MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrosnbHas npusma, npsmas U
HaKJIOHHas NMPHU3Mbl, OOKOBasi M IMOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapannenenunen, npsMoOyrojabHbIN
napajuleJienunes] U ero cpoicrBa. Kparwailline myTM Ha MOBEPXHOCTM MHOIOTpaHHMKA. Teopema
Oinepa. IlpoctpanctBennas Teopema I[lugaropa. [lupamuaa: n-yrojapHas mupamuja, npaBUIbHAs U
yceu€HHas nupamuabl. ColicTBa p&0ep M OOKOBBIX I'paHel NpaBHiIbHOW mupamuabl. IIpaBuiibHbIE
MHOTOTPaHHUKU: IIPAaBUJIbHAS NIPU3Ma U ITpaBUIbHAS TMPaMHU/ia, IPaBUIIbHAS TPEYroJIbHAs MUpaMua u
MPaBUIIBHBIN TeTpa’p, Ky0. [IpeacTaBienue o npaBMIIbHBIX MHOTOTPAHHUKAX: OKTadIp, AOAEKadIp U
HUKOCAdIP.

Bbluncnenue 37€MEHTOB MHOTOTPAHHUKOB: pE&Opa, auaroHanu, yrasl. [lnomanbs OokoBOi
MOBEPXHOCTH U TOJIHOW MOBEPXHOCTH MPSMON MPU3MBI, IUIONIAJAb OCHOBaHMH, Teopema 0 OOKOBOI
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomane OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH IPaBHIBHON
MUpaMH/Ibl, TEOPEMA O IUIOIIAIN YCEUEHHON TUPaMU/IBI.



CummeTpusi B TPOCTPAHCTBE. OJEMEHTHl CHMMETPUH NPAaBUIBHBIX MHOTOTPAHHUKOB.
CummeTpus B IpaBUIBHOM MHOTOTpAaHHHUKE: CUMMETpPHUS MapajljieNenuIea, CAMMETPUS TPaBHIIbHBIX
PU3M, CAMMETPHS IPABUIBHOM MUPAMUIBL.

Paznen 3. BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsITUS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOD, UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANIPABJIEHHBIE U IPOTUBOIOJIOKHO HalpaBJIEHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB.
JlelicTBUS C BEKTOpaMU: CJIOKEHHE M BEIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOKECHUE
BeKTOpa Ha ynciio. CBoiicTBa caoxeHus BeKTopoB. CBOIICTBA yMHOKEHUS BeKTOpa Ha uncio. [Tonstue
KOMILJIaHapHble BEKTOpbI. [Ipu3Hak KoMIuiaHapHOCcTH TpEX BekTopoB. IlpaBuiio mapanmienenunena.
Teopema o pasiokeHMH BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopaMm. lIpsmoyroisibHas cucrema
KOOpAMHAT
B mpocrtpanctBe.  Koopaumuatel  Bektopa.  CBsi3b  MEXIy  KOOpAWHATaAMH  BEKTOpa
1 KOOpJMHATAMHU TOYEK. YTOJI MeXay BekTopaMu. CKalsipHOE IPOU3BEICHIUE BEKTOPOB.

Bextopel B mpoctpaHcTBe. Omnepanuu HaJ BEKTOpaMH. BeKkTOpHOE YMHOKEHHE BEKTOPOB.
CpoiicTBa BEKTOpHOro yMHOKeHUs. [IpsMoyronpHas cucTtemMa KOOpJIMHAT B IPOCTPAHCTBE.
KoopnunBtel Bekropa. Pasznoxenue Bekropa mo 6asucy. KoopauHaTHO-BEKTOpPHBIM METOJ IpH
pELIeHUH T€OMETPUUECKUX 3a/1a4.

Paznen 4. Tesa Bpamenus

[onsiTsi: UMIMHOPUYECKas TIOBEPXHOCTh, KOHHYECKAash TMOBEPXHOCTh, chepuyeckas
MMOBEPXHOCTh, OOpasyroniue noBepxHoctel. Tenma BpalleHHs: HWIMHAP, KOHYC, YCEUEHHBIH KOHYC,
chepa, map. BzammHoe pacmonioxkeHue cdepsl W IUIOCKOCTH, KacaTelbHas IIJIOCKOCTh K cdepe.
N300paxkenue Ten BpalleHUs Ha IUIOCKOCTH. Pa3BépTka mmmHApa U KoHyca. CummeTpus cdepsl u
mapa.

O6béM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYrOJIBHOTO
napajiesenumnea u cieacTBus u3 He€. O0bEM NpsMON U HAKIIOHHOM IPU3MBI, WIIMHAPA, TUPaMHUIbI U
KoHyca. O0BEM 11apa U MapoBOro CErMEHTA.

KomOuHanuu Ten BpalieHus ¥ MHOTOrpaHHMKOB. [Ipu3ma, BrvcaHHas B LMJIMHAP, ONMCAHHAS
okoJjio nunuHapa. Ilepeceuenue cdeprl u mapa ¢ mwiockoctero. Kacanue mapa u chepsl MI0CKOCTBIO.
[ToHsiTHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO Cepshl, Chephl, BIUCAHHON B MHOIOI'PaHHHMK WU TENO
BpallleHUs.

[Inomans NOBEPXHOCTH LMIMHIAPA, KOHYca, miomans cepbl u e€ uacreid. Ilomobue B
npocTtpaHcTBe. OTHOIIEHHE 00BEMOB, IUIOIIAAeH moBepxHocTel NoJo0HbIX (uryp. IIpeobpasoBanue
noso0us, romorerus. Perienune 3a1a4 Ha MJIOCKOCTH € MCIIOJIb30BAaHUEM CTEPEOMETPUYECKHUX METOIOB.

IlocTpoenue ceueHnii MHOrOIpaHHUKOB M TeJl BPAlllEHHs: CeYEeHUs LIMHApa (IapajljiesbHO U
NEepPIEHANKYISIPHO OCH), CEYEeHUs KOHYca (MapajuleIbHOE€ OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILUHY),
CeUeHMsl 11apa, METOJIbl IOCTPOEHUSI CEYEHUI: METOJ CJIEJ0B, METOJ BHYTPEHHEr0 IMPOEKTUPOBAHUS,
METO/] IEPEHOCA CEKYLIEeH MI0CKOCTH.

Paznen 5. /IBu:keHus1 B IPOCTPAHCTBE

JiBmxkenus: npoctpaHcTBa. Otobpakenus. J[BuxkeHus u paBeHcTBO uryp. OOmue cBoicTBa
IBW)KEHUH. Buapl ABMKEHMM: NapasienbHbIA IEpPeHOC, LEHTpajdbHas CHUMMETpPUs, 3€pKalbHas
CUMMETpHsL, IOBOPOT BOKPYT npsaAmMoil. [IpeoOpazoBanus nonodus. [Ipsmas u chepa Ditnepa.

BeposiTHOCTB M CTATHCTHKA

Tema 1.1. I'pad, cBs3HbIl rpad, mytn B rpade: mukisl ¥ nend. CreneHb (BaJleHTHOCTb)
BepiuHbI. ['padpl Ha mockocTu. JlepeBbs.

Tema 1.2. CayuaiiHble SKCHEpUMEHTHI (ONBITHI) M ClIydaiiHble COOBITHS. DJIeMEHTapHbIE
coOBITUS (MCXO/b1). BEpOATHOCTD ClTydaiiHOTO COOBITHS. BaIM30CTh 4aCTOTHI M BEPOSITHOCTH COOBITHH.
CrydaiiHble OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHUSMHU.

Tema 1.3. Onepauuu Hajg COOBITHAMHU: NepecedeHHe, OObEAMHEHHUE, MPOTUBOIOJIOKHBIE
coObITus. [Inarpammsl Ditnepa. opmysa ca0KeHUsS BEPOSATHOCTEH.

Tema 1.4. VYcnoBHas BepoOATHOCTb. YMHOXEHHE BeEpOATHOCTEH. JlepeBo ciydaiiHOTO
skcniepumenTta. @opmyna nonHoi BeposTHocTH. Dopmyna baiieca. HezaBucumbie coOBITHSL.



Tema 1.5. bunapHblil ciydaiiHbli ONBIT (MCIBITAaHME), yclex M Heynada. HesaBucumblie
ucnbiTanust. Cepusi He3aBUCUMBIX UCTIBITAHUH 110 TIepBoro ycnexa. [lepectanoBku u pakropuai. Yucio
coueranuil. Tpeyronpuuk [lackans. @opmyna Ounoma HeroToHa.

Tema 1.6. Cepust HezaBUcHMBIX ucnbiTaHuid bepHymnu. CiydaiiHblii BBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

Tema 1.7. Cnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHocTel. Jluarpamma pacrpeneneHus.
Onepauuu HaJl ciydaiiHBIMU BeJIMYMHAMU. buHapHas ciyyaiiHas BenuuuHa. [Ipumepsl pacnpeneneHui,
B TOM UYHUCJIE TEOMETPUUECKOE 1 OMHOMUAIILHOE.

Tema 1.8. CoBMecTHOE pacmpenesieHue ABYX CIIydyalHbIX BelIMunH. He3aBucumele cirydaiiHbie
BEJIMYMHBI.

Tema 1.9. Maremaruueckoe oOXuJaHUE CIy4allHOW BenMuyuHbl (pacupenenenus). [Ipumepst
MIPUMEHEHHSI MaTEeMaTU4YECKOro OXXKHUJaHHUsS (cTpaxoBaHHeE, JioTepes). MaTemaTuuecKoe OKuJaHHe
OMHapHOU ciyyailHOM BenWYUHBL. MaTemMaTHYecKoe OXKUIAHHE CYMMBlI CIy4ailHbIX BEJIHYHMH.
MaremaTtnueckoe 0XUAaHHE TEOMETPUYECKOr0 U OMHOMUAIBLHOTO paclpeeeHui.

Tema 1.10. Jucnepcus U cTaHAApTHOE OTKIOHEHHUE CIy4alHON BENWYHMHBI (pacrpeieieHHts]).
Jucnepcust OnHapHOU ciIy4aiiHOM BeIMUMHBL. MaTeMaTH4YeCKOe 0)KMIaHHUEe TTPOU3BEICHUS U JUCTIEPCHSI
CYMMBbI HE3aBUCHUMBIX CIydalHbIX BeNW4MH. Jlucrepcusi U CTaHIapTHOE OTKJIOHEHHE OMHOMHUAJIBHOTO
pacnpenenenus. Jlucrnepcus U CTaHAAPTHOE OTKIOHEHHE T'€OMETPUUECKOT0 paclpeaeIeHUsI.

Tewma 1.11. HenpepsiBHbI€ citydalinble BeTMUnHBL. [ [prumepsl. @ yHKIUSA IUIOTHOCTH BEPOSITHOCTH
pacnipenenenusi. PaBHOMEpHOE pacnpenesieHMe ¢ €ro CBOWCTBA. 3aJaud, MPUBOMSAIINE K
MOKa3aTeJIbHOMY paclpeesieHuIo. 3aaun, MPUBOIAIINEe K HOPMaIbHOMY pactipeneneHuto. OyHkius
IUIOTHOCTH BEPOATHOCTU TMOKA3aTENbHOTO pachpelesieHusi, (QYHKUIUS IUIOTHOCTH BEPOSTHOCTHU
HOpMaJbHOTO pacnpezaeneHus. DyHKIUSA IUIOTHOCTH U CBOWCTBA HOPMAJIBHOTO PACIIpEICICHHUS.

Tema 1.12. ITociaenoBaTeIbHOCTh OJTUHOYHBIX HE3aBUCUMBIX COOBITHI. 3a/1a4uu, TPUBOISIINE K
pacnpenenenuto ITyaccona.

Tema 1.13. KoBapuarus nByX ciaydaiHbIX Benu4uH. Kod(phUIIMEHT TUHEHHON KOPPEIAIINH.
CoBmecTHBIC HAOMIOACHUS IBYX BEJIMUMH. Be100opouHbIN KOAhOUIIHEHT Koppesuu. Pazmiane Mexy
JIMHETHOW CBS3BI0O M NMPUYMHHO-CJICACTBEHHOW CBA3bI0. JIMHEWHas perpeccusi, METOJ, HaMMEHBIINX
KBaJIpaToB.

3. YCJIOBUS PEAJIMZALUU ITPOI'PAMMBI YYUEBHOI'O TIPEAMETA
3.1. MaTepuajibHO-TEXHUYECKHE YCJTOBUSA PeaM3aluu npeamera

KabuHer MmaTreMaTHUeCKUX AUCLUIUINH!

- I0CaJOYHbIE MecTa [yl 00yJaroImuxcs

- pabouee MecTO IS IpenogaBaTess

- KOMIIBIOTEPHI 151 00Y4arOLINXCS

- KOMIIBIOTEP JUIs TIPeroaaBaTesis

- IOCKa MapKepHas

- wKkadbl U1 XpaHEeHHs y4eOHbIX TOcoOuit

- KOMIUIEKT y4eOHO-HaTJISAHBIX TOCOOMH M0 JUCIUIUINHE
- KOMIUIEKT y4e0HO-MEeTOMUECKHX MaTepHUajIoB MpenoiaBaTens
- IepeABM>KHON MOHUTOP

- MOY

3.2. UupopmannoHHoOe o0ecneyeHne Peain3aluu NPorpaMmbl
Jnist peanu3anuu nporpaMmmel OMGIMoTeYHbIN (POHT 00pa30BaTeIbHON OpraHu3auy odecreyeH

ANIEKTPOHHBIMU 00pa30BaTENbHBIMU M HH()OPMAIIMOHHBIMH pECypcaMH JJsi HWCIHOJB30BaHUS B
obpazoBatenbHOM Tpouiecce. [lpu  dopmupoBanum OubnuoreyHoro (oHAa 0Opa3oBaTEIBLHOM



opraHu3anuunu BBI6I/Ipa€TC$I HC MCHCC OJHOT'O U3JaHUA U3 ICPCUUCIICHHBIX HUKC SJICKTPOHHBIX I/IS,Z[aHI/Iﬁ
B Ka4Y€CTBC OCHOBHOTI'O, IIPHU 3TOM CITMCOK MOKCT OBITH JOIIOJTHEH HOBBIMU M3 1aHUAMU.

OcHOBHbIE HCTOYHHMKH:

1. boromonos, H. B. Marematuka. YrinyOnenusiii ypoBeHb. 10—11 knaccsl : yueOHUK [uis
cpeanero obmiero odpazosanus / H. B. boromonos, I1. . Camoiinenko. — 5-e u3n., mepepad. u 011
— Mockaa : UznatenberBo FOpaiit, 2024. — 398 ¢. — (Obmeo6pazoBarenbubiii k). — ISBN 978-
5-534-16224-0. — Texkcr : anekTpoHHbI // OOpazoBarenbHas miatdopma HOpait [caiit]. — URL:
https://urait.ru/bcode/544787 .

2. boromomoB, H. B. Anrebpa um Hauama aHanmm3a : ydeOHOE TocoOHMe /sl CpEeIHEro
npodeccrnoHabHOTO 00pazoBanus / H. B. boromonos. — Mockga : M3natensctBo HOpaiit, 2024, —
240 c. — (IIpodeccnonansuoe oopazopanue). — ISBN 978-5-534-09525-8. — Tekcr : a5eKTpOHHBIH
// ObpazoBarenbHas miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/536960 .

3. boromouos, H. B. Maremaruka : yd4eOHUK JUIsl CpeAHETO MPOoeccuOHaIbHOro 00pa3oBaHus /
H. B. boromosnos, I1. Y. Camoiinenko. — 5-e u3a., nepepad. u gomn. — Mocksa : MznatensctBo FOpaiir,
2024. — 401 c. — (ITpodeccuonansHoe oOpazoBanue). — ISBN 978-5- 534-07878-7. — Texkcr :
anekTpoHHbIN // O6pa3zoBaTenbHast miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536607

JlonoJHuTeIbHbIE€ HCTOYHUKH:

. 4. boromornos, H. B. [IpakTinueckue 3aHsATHs 10 MaTeMaTHKE : ydeOHOE TOCOOUE [Tl CPETHETO

npodeccronanbHoro odpaszosanus / H. B. boromonos. — 11-e u3n., nepepad. u non. — Mocksa :
WznatenberBo HOpaiit, 2024. — 571 ¢. — (IIpodeccuonansroe oopazoBanue). — ISBN 978-5-534-
18419-8. — Texkcr : anekrpoHHbli // OOpa3oBarenmpHas miargopma FOpaiir [caiit]. — URL:

https://urait.ru/bcode/ .

5. lllunaveB, B. C. Maremarnka : yaeOHUK M TIPAKTUKYM IS CPETHETO MpodhecCHOHaTHLHOTO
ob6pazoBanus / B. C. [llunaves ; nox penaknueir A. H. TuxonoBa. — 8-e¢ uzn., mepepad. u gom. —
Mocksa : M3parensctBo HOpaiit, 2024. — 447 ¢. — (IlpodeccnonansHoe oopazoanue). — ISBN 978-
5-534-13405-6. — Texkct : amekTpoHHbI // O6pa3oBarenpHas miardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/536591

6. I'yces, B. A. 'eomerpus : yaeOHOE ocoOue ij1st cpeHero npodeccnoHaaIsHOro 00pa3oBaHus
/ B. A. T'yces, U. b. Koxyxos, A. A. IIpokodseB. — 2-¢ u3a., ucmp. u gomn. — Mocksa : M3gaTenscTBo
IOpaiir, 2024. — 280 c. — (IIpodeccronansroe oopazoanue). — ISBN 978-5-534-08897-7. — Tekcr
: anekTpoHHbIN // OOpa3oBaTenbHas iardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/541432.
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4. KOHTPOJIb 1 OLHEHKA PE3YJIBTATOB OCBOEHMHS OBIIIEOBPA30OBATEJIBHOI'O

YYEBHOI'O IPEJIMETA
Kon n Paszgen Tun
HAaHMeHOBaHHe /Tema OLICHOYHBIX
(popmupyembIx MeponpUsTHI
KOMIIeTeHIM i
OK 01 Pasznen 1. Yucna u BeIUUCIEHUS TectupoBanue
Bribupars ciocoOsr  [Pa3zien 2. YpaBHEHUS! M HEPABEHCTBA VYerHbIM onpoc
peleHus 3aaa4 Paznen 3. ®yHkumn u rpapuku Maremarnuecku
npodeccuonanbHO  |Pa3nen 4. Haganma maTeMaTndeckoro aHammsa W IUKTaHT
NEeSATENbHOCTH Pasnen 5. MHOecTBa 1 JIOTHKA NunuBunyansHa
MPUMEHUTEIBHO K ["'eomerpus i
pa3IM4YHBIM Pasznen 1. IIpsmMble U MIIIOCKOCTH B IPOCTPAHCTBE CaMOCTOSITEIbHA
KOHTEKCTaM Pa3nen 2. MHOrorpaHHuKH a1 paboTa
OK 02 Paznen 3. BeKTOphl 1 KOOPAMHATHI B TPOCTPAHCTBE [IpencraBnenue
Hcnonp3oBath Pasnen 4. Tena BpaieHus pEe3yNbTaTOB
Paznen 5. JIBuKeHHS B MPOCTPAHCTBE MPAKTUYECKHUX
COBpPEMEHHbIE BeposTHOCTh U cTaTUCTHKA pabot 3ammra
cpencTaa noucka, [Tema 1.1. I'pad, cBa3HbIi rpad, nytu B rpade: HUKIBI 1 TBOPUECKUX
aHanu3a u jnenu. CreneHb (BaJIGHTHOCTb) BepuIMHBL ['padbr Ha| padboT
UHTEpIpeTauu MI0CKOCTH. JlepeBns. 3amura
uHpopmanuu, u [Tema 1.2. CnydaiiHple OSKCHEPUMEHTHI (OMBITHI) U] UHIUBUIYaTbHBI
WH(POpMAIMOHHBIE  [CITydalHbIE COOBITHS. DJIeMEHTapHBIC COOBITHS (MCXOBI).| X MPOEKTOB
TEXHOJIOTUHU 1t [BEpOosITHOCTh CIIydaifHOTO COOBITHS. biau3ocTts wactotel 1| KonTpoasHas
BBITIOJTHEHHUST  3a7la4 BEPOATHOCTH  coObiTui.  CiydaiiHple  ONBITBI ¢ paboTa
npodeccuoHaIbHON  [pPaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH. Beinonnenue
NEATEbHOCTHU Tema 1.3. Omneparuu Hajg COOBITHSMH: TIEpECEUYCHHE, 3aTaHUN Ha
OK 03. 00beIMHEHNE, TTPOTUBOIIOJIOKHBIE COOBITHA. J(MarpaMmbl SK3aMeHE




[InanupoBats 1
pealln30BhIBATh
COOCTBEHHOE
pohecCHOHAIEHOE 1
JTUYHOCTHO®
pa3BHTHE,
MIPEPUHUMATEITHCK
VIO ICATEIHHOCTh B
npodeccnoHaIbHO N
cdepe, UCIOJIL30BAThH
3HAHHUS 110
(buHaHCOBOMU
IPaMOTHOCTH B
Pa3IMIHBIX
KU3HEHHBIX
CUTYAIHSIX.

OK 04
OddexTuBHO
B3aMMO/ICHICTBOBATh
1 paboTath B
KOJUICKTHBE H
KOMaHj1e

OK 07.
ConeiicTBOBaTh
COXPaHEHUIO
OKpyKarouen
Cpenbl,
pecypcocOepekeHH
10, IPUMEHSITh
3HaHUA 00
W3MEHEHUU
KIIuMarTa,
TIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3¢ HeKTUBHO
JIENCTBOBAThH B
Ype3BhIYANHBIX
CUTYaIUSsIX.

IIK 3.5.

IIpoBoauTh
MIEPBUYHYIO
MPaBOBYIO
AKCIEPTUBY
JOKYMEHTOB JJIst
OpraHu3anui u
(bU3HUECKUX JTUL

Ditnepa. ®opmyna CI0KEHUsI BEPOSITHOCTEH.

Tema 1.4. VYcioBHas  BEpOSATHOCTb.  YMHOMKEHUE
BEPOSATHOCTEN.  JlepeBO  CIlydallHOIO  JKCIIEpUMEHTA.
Dopmyna mnonHOM BepostHocTH. Popmyna baieca.
HezaBucumbie COOBITHS.

Tema 1.5. bunaphblii ciny4ailHbli ONBIT (MCIIBITAHUE),
ycnex u Heynada. HesaBucumble ucnbitanus. Cepus
HE3aBUCHMBIX  WCIBITAHMM 10  TEpBOrO  ycrexa.
[lepecranoBkr ©  ¢akropuan. UYucio  codeTaHMiA.
Tpeyronbauk Ilackansa. @opmyna 6unoma HproToHa.
Tema 1.6. Cepus He3aBUCUMBIX HUCHbITaHUN bepHymu.
CryqaiiHelii BEIOOP M3 KOHEYHOH COBOKYITHOCTH.

Tema 1.7. Cnywaiinas BenuuuHa. Pacnpenenenue
BeposiTHOcTell. [luarpamma pacnpenenenus. Onepanuu
HaJ CIy4allHbIMM BeEJIMYMHAMH. bUHapHas cCiydaiHas
BennuuHa. IIpumepsl pacnpeneneHuii, B TOM YHCIE
reOMEeTpHUEcKOe 1 OMHOMHAIIBHOE.

Tema 1.8. CoBMecTHOE pacrpeseseHle ABYX Cly4ailHbIX|
Benn4uMH. HezaBucumele cirydaliHble BETMYUHBI.

Tema 1.9. MaremaTtnyeckoe OXHJIaHHE CIy4dailHON
BenuuMHbl  (pacripeaeneHus). Ilpumepsl mNpUMeHEHUS
MaTeMaTHYEeCKOTO OXKUJAHUsA (CTpaxOBaHHE, JIOTEPEs).

MareMaTuueckoe OXHUIaHUE OWHApPHOW  CIyJailHO#
BEJINYNHEI. Maremarundeckoe OKAJaHNE CYMMBI
CIIydalHbIX  BEJIMYMH. MaremMaTHyecKoe  OXKHUJIaHHUE

FEOMETPUYECKOr0 U OMHOMHAIIBHOTO pacIpeleIeHUN.
Tema 1.10. ducnepcuss W cTaHAapTHOE OTKIOHEHHUE
ciyJaiiHOW BenwumHBl  (pacmpenenenus). ucnepcus
OMHApHOW CIydalHOW BEJMYMHBL. MaTemMaTH4ecKoe
O)KUJaHWEe  TMPOMU3BEIACHHMS U  JUCHEPCUS  CYMMBI
HE3aBUCHUMBIX CclydyallHbIX BenuuuH. Jlucmepcus ¥
CTaHIapTHOE OTKJIOHEHHE OMHOMUAIIBHOTO
pacnpenenenus. Jlucnepcuss U CTaHAAPTHOE OTKIOHEHHE
FEOMETPUYECKOr0 pacrpeaeacHusl.

Tema 1.11. HenpepbiBHbIE clydaiiHble BEJIWYWHBI.
[Ipumepsr. OyHKUIUA IJIOTHOCTHU BEPOATHOCTH
pacnpenenenus. PaBHOMepHOe pacmpeneneHue U €ero
CBOWCTBA. 3aJaud, MPUBOMAIIME K IIOKA3aTEIbHOMY]
[pactpeieneHno. 3aaauu, NPUBOJAIIME K HOPMAIbHOMY
pacnpenenenuto. DOYHKIHUS TUIOTHOCTH BEPOATHOCTH
MOKA3aTeIbHOrO pacipeneneHus, (QYHKIHS TJIOTHOCTH
BEPOSITHOCTH HOPMAJILHOTO pacmpeneneHus. DyHKIusS
MJIOTHOCTH U CBOMCTBAa HOPMAJILHOTO paclpeieseHusl.
Tema 1.12. [TocnenoBarenbHOCTH OJMHOYHBIX
HE3aBUCUMBIX  COOBITHMH. 3amaud, NPUBOAIIINE K
pacnpenenenuto [lyaccona.

Tema 1.13. KoBapmanus aAByX Cily4dallHBIX BEJIIMYUH.
Kosddunment nuHeiHol koppensiuu. CoBMECTHBIE
HaOI0IeHUs IBYX BeMU4MH. Brr6opounslii ko3dduiment
Koppensauuu. Paznuuue Mexay JIMHEMHOM CBS3BIO U
MPUYMHHO-CIIEICTBEHHON CBs3bl0. JIMHEWHast perpeccus,
METO]I HAMMEHBILINX KBAJIPaTOB.
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