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MNOACHUTEJIBHASA 3AIIMCKA
[Iporpamma oO1reo6pazoBaTenbHON yueOHOM nuciuiuinHa «MaTtemaTuka»
npeaHa3HaYeHa sl U3yYSHHsSI MATEMaTHKU B MTPO(EeCCHOHATBHBIX 00pa30BaTeIbHBIX
opranmsanuax CIIO, peanuzyrommx o0pa3oBaTeIbHYIO IPOTPaAMMy CPETHErO OOIIEeTOo
o0pa3oBaHus B Mpejiesiax OCBOCHUS OCHOBHOM MpodeccuoHaIbHOM 00pa3oBaTeIbHOM
nporpammbl CITO (OITOIT CITO) Ha 6a3e ocHOBHOTO 00111eT0 00pa3oBaHusl MPHU MOATOTOBKE
KBTU(DPUIIUPOBAHHBIX pabOUUX, CIyKAIIUX U CIEIUATUCTOB CPEAHETO 3BEHA.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuit ®I'OC cpegnero oduiero oopazoBaHus,
MPEABIBISIEMBIX K CTPYKTYpPE, COACPKAHUIO M PE3yIbTaTaM OCBOCHUS YYCOHOUN TUCIIUTIINHBI
«Matematuka», ¢ ydetom [IpuMepHON OCHOBHOUW 00pa3oBaTEIbHON MPOrPaMMBbI CPETHETO
obmiero oOpaszoBanusi. OnoOpeHHON perieHueM (eaepabHOr0 Y4eOHO — METOJAMYECKOTO
o0beMHEeHUS 110 001IeMy 00pa3zoBaHuio (TpoTokos oT 28 utoHs 2016 1. Ne 2/16-3).

Copnepxanue mporpaMMbl «MaTteMaTrkay HalpaBlIeHO Ha JOCTHKEHUE CIIETYIOIINX
nesei:
e oOecnicueHrne c(hOPMUPOBAHHOCTH TIPEACTABIICHUN O COIMANIBHBIX, KYJIbTYPHBIX H

UCTOPUYECKUX (PaKTOpPaX CTAHOBJICHUS MAaTEMATUKH;

e oOccricueHHe  CHOPMUPOBAHHOCTH  JIOTHYECKOTO,  aJTOPUTMHUYECKOTO |

MaTEMaTUYECKOTO MBIIIJICHUS;

e oOccricueHre c(HOPMUPOBAHHOCTH YMEHHU MPUMEHSTH IMOJTYYCHHBIC 3HAHUS TIPH

PEIICHUH Pa3InIHBIX 33]1a4;

e oOecrnieueHre CPOPMUPOBAHHOCTU TMPEJCTABICHUNH O MaTEMaTUKE KaK YacTH
00I1eYeI0BEYECKOM KYIbTYphl, YHUBEPCATHLHOM SI3bIKE HAYKH, TO3BOJISIIONIEM OMUCHIBATH

U U3y4aTh peajbHbIE MPOLIECCHI U SIBJICHUS.

B nmporpammy BKIIIOUEHO cojep:kaHHe, HarnpaBlieHHOe Ha (OPMHUpPOBAHUE y CTYACHTOB
KOMIIETEHIMH, He0OXoAMMBIX Ji7isi kKauecTBeHHOro ocBoeHus: OIIOIT CITIO Ha 6a3e 0CHOBHOTO
obmero o0pa3oBaHUS C TIOJYYECHHEM CpPEJIHETo OO0Iero oO0pa3oBaHMs; IPOTPAMMBbI
MOATOTOBKM criennanucToB cpeanero 3seHa (IITICC3).

[IporpamMma yueOHON AUCIUILIMHBI «MaTeMaTuka sIBISETCS OCHOBOW JUIs pa3pabOTKH
pabounx TporpaMM, B KOTOpPHIX mpodeccuoHanbHbie 0O0pa3oBaTeIbHBIC OpraHU3aIlUH,
peanusyromue o0pa3oBaTeIbHYIO MPOrpaMMy CPeaHEro oO0Iero oOpa3oBaHUsS B Ipejesax
ocBoenus OIIOII CIIO na 6a3e OCHOBHOTO OOIIEro 0Opa30BaHMs, YTOUYHSIOT COJEPKaHUE
y4eOHOTO MaTepualia, MOCIeOBATEIbHOCTh €ro M3Y4YEHUs, paclpeieieHne Y9eOHbIX YacoB,
TEMaTUKy pedepaToB, BUIBI CAMOCTOATEIBHBIX padOT, YYUTHIBas CHENU(HUKYy TporpaMm
MOATOTOBKM CHEIMAIMCTOB CPETHETO 3BEHA, OCBANBAEMON CIEIIUATBHOCTH.

[Iporpamma MOKET UCTIOIB30BATHCS APYTUMHU MPO(PECCHOHATHFHBIMU 00Pa30BaATEIHbHBIMH
OpraHu3allisIMH, pPEATU3YIOMUMHA  O00pa30BaTeIbHYI0 MPOTpaMMy CPEIHETr0  OOIIero

obpaszoBanus B mpeaenax ocBoeHums ocHoBHOM OIIOIT CIIO ma 6a3e OCHOBHOrO OOIIETO
obpazoBanus (I[ITICC3).



OBIIAS XAPAKTEPUCTHUKA YUEBHOM JIUCHUILJINHBI «MaTteMaTHKa»

Marematuka sBisieTcss (yHIaMEHTalIbHOM o001eo0pa3oBaTENbHON IUCHUILIMHON €O
CIIO)KMBIIUMCSl YCTOWYUBBIM COJIEp)KaHUEM M OOMIMMH TpeOOBaHMSIMH K TIOATOTOBKE
00y4Jaromuxcs.

B npohecCHOHATBHBIX 00pa30BaTeNbHBIX OpTraHu3aIusIX, peanu3yox
00pa3zoBaTeIbHYIO MPOrPaMMy CpeIHEro ob1iero oopasoBanus B npeaenax ocsoeHust OINOTI
CIIO na ©0a3e OCHOBHOro 00IIEro 0Opa30BaHMs, H3yYEHUE MaTEeMaTHUKU HMEET CBOHU
O0COOCHHOCTHU B 3aBUCUMOCTH OT Mpoduisi mpodeccroHaIbHOro 00pa3oBaHusl.

I[Ipu ocBoenun cnemuanbHocTer CIIO  ecrecTBEHHO -  HAy4yHOro  Mpoguis
npodeccuonanbHoro oOpazoBanus, crneruanbHocTeid CIIO rymanuTapHoro mpodwuis
npodeCCHOHATBHOTO 00pa3oBaHUs MaTeMaThka u3ydaercs Ha 0asoBom ypoBHe DPI'OC
cpeaHero obmiero o6pazoBanus; npu ocBoeHun npodeccuit CIIO u cnermansuocteir CITO
TEXHUYECKOTO M COIMAIIBHO-DKOHOMHUYECKOro mpoduieii mpodeccuoHaIbHOro 00pa3oBaHUs
MaTeMaThKa u3ydaercs Ooinee yriyOneHHO, Kak mnpoduiapHas ydeOHas TUCIHUILIMHA,
YUUTBIBAOIAS CTICIIU(PUKY OCBanBaeMbIX Mpodeccrii Win CrerualbHOCTEH.

DTO BBIpaXKAeTCSs B COACPKAHUM OOYYCHHUsS, KOJMYECTBE YAaCOB, BBIICIIEMBIX Ha
M3y4eHUE OTIEIBHBIX TEM IMPOrpaMMBbI, TIIyOMHE WX OCBOCHHS CTYACHTaMH, OObEeMe W
XapakTepe MPaKTHYEeCKUX 3aHSATHH, BHJIaX BHEAYAUTOPHON CaMOCTOSATEIHHONH pabOTHI
CTYACHTOB.

OOmue menu W3YYCHHS MATEeMAaTHKH TPAJAWIHMOHHO pEaTM3yITCS B  YeTHIpex
HAIIPABJICHUSIX

e oO1mee npeAcTaBiIeHnEe 00 UIESIX U METOJIaX MATEMATHUKHU;

® UHTEJIEKTYaJbHOE Pa3BUTHE;

® OBJIAJICHHE HEOOXOAUMBIMHU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;
® BOCIIUTATEIbHOE BO3/ICHCTBHE.

[Ipodunuzamuss 1memet MaremMaTHYecKOro oOpa3oBaHUsS OTpakaeTcs Ha BbIOOpE
NPUOPUTETOB B OpraHM3aluu Y4eOHOU nesTenbHOCTH oOydarommxcs. s TeXHUYecKoro,
COITMATbHO-3KOHOMHUYECKOTO mpodmied mnpodeccunoHaIbHOTO 00pa3oBaHUs BBIOOD IENIEH
CMeIIaeTcs B MparMaTHueCKOM HalpaBJICHUH, IPEIyCMaTPUBAIOIIEM YCHIICHNE U PaCIINPEHUE
NPUKIAIHOTO XapakTepa W3yYeHHs MaTEeMaTUKH, TPEHMYIIECTBEHHOM OpUEHTallMk Ha
ANTOPUTMUYECKHUM CTHIIb MIO3HABATEILHOM AESITEILHOCTH. J[JI1 ryMaHUTapHOTO U €CTECTBEHHO
HaydyHOoro mnpodmieir mnpodeccroHambHOTO O0O0pa3oBaHUsA 0Oojiee XapaKTePHBIM SBISIETCS
yCUJICHHE OOIIEKYJIbTYPHOW COCTAaBISAIONIEH Y4EeOHOW IUCHMIUIMHBI C OpHEHTAIlMed Ha
BU3YyallbHO-O00Pa3HbIi U JIOTUYECKUI CTHIIN yueOHOUM paboTHI.

N3yuenne matemMaTuku Kak nmpodibHON 0011e00pa3oBaTenbHON Y4eOHON AUCIIUIUINHEI,
YUHTHIBaKOMIEH criennuky ocBanBaemMbix cTyneHTtamu mpodeccuit CI1IO mnm cienuanbHOCTH
CIIO, obecrieunBaeTcs:

® BBEIOOPOM PA3IUYHBIX MOJAXOJI0B K BBEJICHUIO OCHOBHBIX TTOHITHH;

e (opmupoBaHHEeM cHCTEMBbI yUeOHBIX 3a/IaHHi, oOecTieunBaronnx 3HPeKTHBHOE

OCYIIECTBJICHHE BHIOPAHHBIX L[EJIEBBIX YCTAHOBOK;

e Oo0oraiieHueM CIeKTpa CTHIIeH yueOHOU AesITeIbHOCTH 33 CUET COIJIACOBAHUS C

® BEAYILIMMHU JCSATEILHOCTHBIMU XapaKTEPUCTUKAMU BIOPAHHOM CIIEIMAIbHOCTH.



[IpoduiibHas cocTaBisOMIas OTpaKaeTca B TPEOOBaHUAX K OJATOTOBKE 00yYarOIIUXCS
B YaCTU:
e 00wl CUCTEMbl 3HAHUU: COJEPXKATENbHbIE MPUMEPHl  HMCIOJIb30BAHUS
MaTeMaTUYeCKUX UIeH U METOA0B B MPOPECCUOHATBHON €A TEIbHOCTH;
® yMEHMH: pa3auyve B YPOBHE TPEOOBAaHUM K CIOKHOCTH HPUMEHSEMBIX
aITOPUTMOB;
® [IPaKTUYECKOIO  HCMOJb30BaHUA  NPUOOPETEHHBIX 3HAHUW UM yYMEHMM:
WHIUBUIAYAJLHOTO Y4YeOHOro OmNbITa B TOCTPOCHHM MAaTEMaTHYECKUX MOJEIEH,
BBIITOJIHEHUHN UCCIIEIOBATENBCKUX IIPOEKTOB.

Takum oOpa3om, peanuzauus colepKaHUs y4eOHOM JUCUUILIMHBI OPUEHTHUPYET Ha
OPUOPUTETHYIO POJb MPOLECCYaTbHBIX XapaKTEPUCTHK Y4eOHOM pabOThl, 3aBUCSIIMX OT
npoduiisi mpodeccuoHanbHOr0 00pa30BaHUsl, MOTYYEHUS OMbITa UCIOJIb30BAHUS MAaTEMATUKH
B COJIEPKATEIbHBIX U MPOPECCUOHAIBHO 3HAYMMBIX CUTYallUAX 110 CPABHEHHIO C (hOpPMaJIbHO-
YPOBHEBBIMHU PE3YJIbTATUBHBIMH XapaKTEPUCTUKAMU 00yUYEHUSI.

Conepxxanue y4yeOHOW IMCHUIUVIMHBI Pa3pabOTaHO B COOTBETCTBUM C OCHOBHBIMU
coJiep:KaTeJbHbIMH JUHUSIMH OOyUYEHUS MaTEMaTHKE:

e anreOpauyeckasi JMHUS, BKIIOUYAIONIAs CUCTEMAaTH3AIMIO CBEICHUM O YHCIIax; U3y4eHue
HOBBIX M 0000IIIEHNE paHee U3YUYCHHBIX Olepalnii (BO3BEJACHNE B CTETICHD, U3BJICYEHUE KOPHS,
norapudmupoBaHue, CHHYC, KOCMHYC, TaHT€HC, KOTAHI'€HC U OOpaTHbIE K HHUM), H3y4YCHUE
HOBBIX BHJIOB YHCJIOBBIX BBIPAKEHUU U (POPMYII; COBEPIICHCTBOBAHUE MPAKTHYECKUX HABBIKOB
Y BBIYUCIUTEIBHON KYIBTYphI, paCIIUPEHHE

® COBEpILIECHCTBOBAHME airedpanveckoro amnmapara, c(QOpPMHUPOBAHHOTO B OCHOBHOM
IIKOJIE, U €r0 MPUMEHEHHUE K PEIICHUIO MaTeMaTHUYEeCKUX U MPUKIAAHBIX 3a]1a4;

® TEOpeTUKO-(QYHKIIMOHANIbHAS JIMHMS, BKJIIOYAIONIAs CHUCTeMAaTH3alUI0 U PACIIUpPEHUE
CBeJIcHUH 0 (DYHKIUAX, COBEPIICHCTBOBAHUE IPaPUUECKUX YMEHUI; 3HAKOMCTBO C OCHOBHBIMU
UACSIMA M METOJIaMH MaTEeMaTHYEeCKOTO aHalu3a B 00BbEeMe, MO3BOJISIONIEM HCCIEI0BATh
AJIIEeMEHTapHble (DYHKIMM W pelaTh MNPOCTEHIINE T'eOMETPUYECKHEe, (PU3UYECKHE U JIpyTue
MIPUKJIaIHBIC 33/1a4U;

® JIMHUS YpaBHEHHWM W HEPABEHCTB, OCHOBAaHHAs HA MOCTPOCHUH W HCCICIOBAHUU
MaTeMaTUYeCKUX  MOJeJiell, Tmepecekaromasca ¢  aiareOpamvyeckoi ©  TEOpPETHUKO-
GYHKIMOHAIBHOW JIMHUSIMU M BKIIIOYAIONIAs pa3BUTHE U COBEPIICHCTBOBAHHUE TEXHHUKHU
anreOpanuecknux NpeoOpa3oBaHUN I PEIICHHWs YpaBHEHWI, HEPAaBEHCTB U CHUCTEM;
dbopMHpoBaHUE CIIOCOOHOCTH CTPOUTH U MCCIENOBATH MPOCTEHINNE MAaTEMATHYECKUE MOJIETU
MIpU PEIICHUU TPUKIAIHBIX 3a7a4, 33]1a4 U3 CMEXKHBIX U CIIEHHAIbHBIX JUCLHUILUINH;

® TreoMeTpuYecKass  JIMHUS, BKJIIOYAIOIIAsl ~ HArjsiAHbIE  MPEICTaBIICHUS 0
MPOCTPAHCTBEHHBIX (UTypax W U3YYEHHE WX CBOWCTB, (HOPMUPOBAHHE U Pa3BUTHUE
MPOCTPAHCTBEHHOTO BOOOPaXEHMS, pa3BUTHE CIOCOOOB TE€OMETPUUYECKHX HU3MEPCHHUIA,
KOOPJAMHATHOTO

® BEKTOPHOTO METOJOB JJISI PEIICHHS] MATEMATHUYECKUX U MPUKIIAHBIX 33/1a4;

® CTOXacTUYecKas JIMHMS, OCHOBaHHAs Ha pa3BUTUU KOMOWMHATOPHBIX YMEHHU,
MPEACTaBICHUN O BEPOSITHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSIX OKPYIKAIOIIETO MUPA.

Paznensbl (TeMbl), BKIIOYEHHBIE B COJIEpKAHUE YUCOHOM NUCIUIUIMHBIL, SIBISIFOTCS OOIIUMU
1 Bcex mpodmiier mpodecCHOHAIBHOrO 00pa3oBaHUs W MPHU BCeX oObeMax yd4eOHOTO
BPEMEHHM HE3aBUCUMO OT TOTO, SIBISIETCS JIM yueOHas nucuuiuinHa «MatemaTukay 0a30BOi
WU TPOPUITBHOM.



B TtemaTtnueckux miaHax NOporpamMMbl Y4eOHbId Marepuan MpeacTaBieH B ¢dopme
YepeayIoUIerocss pa3BepThIBAHUS OCHOBHBIX COJAEpPKaTENbHBIX JIMHHUHN (anreOpanyeckoi,
TEOPETUKO-()YHKIIMOHATIBbHOM, YPABHEHUN U HEPABEHCTB, T€OMETPUUECKON, CTOXaCTUYECKON),
YTO MO3BOJISIET THOKO MCIIOJIB30BAaTh UX PACIOIOKEHUE U B3aUMOCBS3b, COCTABIATh pabOuuil
KaJICHJApHbIA IUIaH, MO-pa3HOMY 4epenys ydeOHble Tembl (TJIaBbl y4eOHHMKA), YYUThIBAs
npoduias npodeccuoHanbHOTr0 00pazoBaHus, crenuduky ocauaemoit npodeccun CIIO wim
cnenuanbHoctd CIIO, rnyOuHy M3yyeHus MmaTepualia, ypoBEHb MOJATOTOBKH CTYJIEHTOB I10
MpEeAMETY.

[Ipennaraembie B IPUMEPHBIX TEMATHUECKUX IIJIAaHAX pa3Hble 00bEMbI Y4EOHOT'O BPEMEHH
Ha M3y4YE€HHE OJHOM M TOM XK€ TEeMbl PEKOMEHAYETCS HCIOJb30BATh ISl BBINOIHEHUS
pa3nuYHbIX Yy4yeOHBIX 3anaHuid. TeM caMbIM pa3iauuus B TpeOOBaHUAX K pe3yJibTaTaM
oOydeHHMsI MPOSBATCS B YPOBHE HABBIKOB IO PEHICHUIO 33Ja4 U OMNBITE CAMOCTOSTEIbHOU
paboTHI.

N3yuyenue o61eoOpa3oBaTesibHON Y4eOHOW AMCHMIUIMHBI «MaTemaThka» 3aBepliaeTcs
MOJIBEJICHIEM UTOTOB B (pOpME dK3aMeHa B paMKaxX MPOMEKYTOUHOM aTTECTAIINH CTY/ICHTOB

B mporecce ocBoeHusi ocHoBHou OIIOII CIIO ¢ mnomydeHHWeM CpeIHero oOIIero
obpazopanus ( [IIICC3).

B pazgene mporpammbl «CojnepkaHue y4eOHOW JHUCHUILIUHBD) KYpCHUBOM BBIJCJICH
MaTepuay, KOTOPHIH MPH M3YYCHHH MaTeMaTHKH Kak 0a30BOW, Tak W MPOQUIBHON y4eOHOM
JTUCIUIITNHBI, KOHTPOITIO HE TIOJJIC)KUT.

MECTO YUYEBHOM AUCHUIIINHDBI B CTPYKTYPE OCHOBHOM
MNPO®ECCUOHAJBHOM OBPA3OBATEJBHOMN NPOT'PAMMBI

VYyeOnast aucuuruinHa «MaTtemaThka» sIBIsieTcsl Yy4eOHBIM MpPEeIMETOM 00s3aTebHOM
npenMeTHol obnactu «Maremartuka u uHpopMatukay OI'OC cpeanero ob61iero ooGpazoBaHusl.

e mpodeccHoHaTbHbIX o0pa3oBaTeIbHBIX OpraHu3aIusIX, peaNTM3yIONINX
oOpa3oBaTeIbHyI0 IPOrpaMMy CpeaHero olmiero oopasoBanus B npeaenax ocBoeHus: OINOTI
CIIO na 0a3e ocHOBHOro oOImero ooOpa3oBaHus, yueOHas IUCHHMIUIMHA «MaTtemaTruka
U3yJaeTcs.

e o0OmeobpazoBatenpbHoM HuKiIe ydeOHoro rmiana OITOIT CIIO nHa 6a3e OCHOBHOTO
obmero oOpa3oBaHus ¢ MOJTyYeHUEM cpeaHero oomero oopazoanus ( [TTICC3).

e yueOHBIX aHax [IIICC3 yuebnas auctumimHa «MaTeMaTHKa» BXOJHT B COCTaB
oOmux o01eo0pa3oBaTeNbHBIX YYEOHBIX JTUCIUIUIMH, (OPMHUPYEMBIX M3 00s3aTEIBHBIX
npeametHbix obnacteit ®I'OC cpennero obmero obpazoBanus, Mt cnenuanbHocTeit CITO
TEXHUYECKOTO Mpod st mpodheccuoHaTbHOTO 00pa30BaHus.

Pe3yabTaThbl 0CBOCHUS YUeOHOM JUCHUIIIMHBI
OcBoenue conepkanus yaeOHOU TUCIUIIINHBI « MaTteMaTrukay obecrieanBaeT
JOCTHKECHUE CTYACHTAMHU CICAYIOIUX pe3yibmantos.

® JIHYHOCMHDBIX.
- C(bOpMI/IpOBaHHOCTB HpCI[CTaBJ'IeHI/Iﬁ O MAaTCMATHKC KaK YHHBCPCAJIIbHOM S3BIKC
HayKH, CPpCACTBC MOACINPOBAHUA SIBICHUM U IIpOoLCCCOB, UACAX U METOAAX MATCMATHKH,



- [IOHMMAaHHWE 3HAYMMOCTM MATEMAaTHKU JUISI HAay4HO-TEXHHUYECKOrO IIporpecca,
c(OpMHPOBAHHOCTh OTHOLIEHUSI K MATEMAaTHKE KaK K YacTH OOIIEYeIOBEYECKON KYJIbTYpPbl
yepe3 3HaKOMCTBO C UCTOPUEHN PA3BUTHSI MATEMATUKH, IBOJIIOLMEN MATEMATUYECKUX UIEH;

- pa3BUTHE JIOTMYECKOTrO  MBILUICHHS, MPOCTPAHCTBEHHOIO  BOOOpa)KeHUs,
AITOPUTMHUYECKOW KYJBTYpPbl, KPUTUYHOCTU MBIIUICHUS Ha YpOBHE, HEOOXOAMMOM JJis
Oyaymweld mnpodecCHOHANBHONW JESITEIbHOCTH, JUIsl MpPOJOJDKEHUs oOpa3oBaHUA U
caMo00pa3oBaHus;

- OBJAJICHHE MaTeMaTHYECKUMHU 3HAaHUSAMU M YMEHUAMH, HEOOXOJUMBIMHU B
ITIOBCETHEBHOM JKHU3HU, JJII OCBOEHHUS CMEKHBIX €CTECTBEHHO - HAYYHBIX IHUCLMIUIMH H
JUCIUIUIMH MPO(PECCUOHAIBHOIO LHMKIA, NI MOJIydeHHs] oOpa3oBaHUsl B 00JacTaX, He
TpeOyIoUuX yriiyOJIeHHOM MaTeMaTUYECKOM MOATOTOBKH;

- TOTOBHOCTb M CITIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIe caM0O0pa30BaHUIO, Ha
NPOTSKEHUU BCEU KU3HM;, CO3HATENbHOE OTHOIIEHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIOBUIO YCIIEHTHOM MPOPECCHOHATBHON U 001ECTBEHHOH €SI TeIbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEJIbBHOM TBOPYECKOW M OTBETCTBEHHOM
NEATEIbHOCTH;

- TOTOBHOCTh K KOJUJIEKTUBHOW pabOTEe, COTPYIHUYECTBY CO CBEPCTHHKAMHU B
oOpa3oBaTeIbHOM, OOIECTBEHHO TOJE3HOU, y4yeOHO-HCCIE0BATEIbCKOM, MPOCKTHON WU
OPYTUX BUJAX JAESATEIbHOCTH;

- OTHOUIeHHE K Mpo(eCCHOHANBHOU NEATeNbHOCTH KaK BO3MOXHOCTH Y4YacTHS B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOJIEM;

® MemanpeomemHuvlix.

- YMEHHE CaMOCTOSITEJIbHO OMNPEACISITh eI JIESITEIbHOCTA U COCTaBJISTh IUIAHBI
NEATEIBHOCTH;, CaMOCTOSITEIbHO OCYILECTBIATh, KOHTPOJHMPOBATH U KOPPEKTUPOBATH
JEATENbHOCTD;, MCIIOJIB30BaTh BCE BO3MOXKHBIE PECYpPCHI ISl JOCTHUXKEHUS MOCTABICHHBIX
1esel U peaau3aliy MIaHOB JeATeIbHOCTH; BEIOMPATh YCTIEIIHBIE CTPATETUH B PA3IMUHBIX
CUTYyalUSX;

- yMEHHE MPOIYKTUBHO OOIIATHCS M B3aUMOJIEHCTBOBAThH B MPOIECCE COBMECTHOM
NEATeIbHOCTH, YYWUTHIBATh IMO3UIIMHA APYTUX YYACTHHUKOB JESITEIBHOCTH, 3] PekTuBHO
paspemiatb KOH(QIUKTHI;

- BJIaJICHE HaBbIKAMU ITO3HABATEIIBHOM, yUeOHO-HNCCIIeIOBATEIbCKON U TIPOCKTHOMN
NEATeIbHOCTH, HaBBIKAMH pa3peIICHUs MpoOJieM; CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATEILHOMY TIOMCKY METOAOB PEIICHUS MPAKTUYECKUX 3a]ay, HPUMEHCHUIO
pa3JIMYHBIX METOJIOB ITO3HAHUS,

- TOTOBHOCTb W  CIIOCOOHOCTh K  CaMOCTOSITCIPHOM  MH()OPMAIIMOHHO-
MO3HABATEIILHOW JIESITEIbHOCTH, BKJIIOYass YMEHUE OPHEHTHUPOBATHCS B Pa3JIUUYHBIX
HMCTOYHUKAX WHOOpPMAIMK, KPUTHYCCKHA OIICHHWBATh W HMHTEPIPETUPOBATH MH(OOPMAIIHIO,
MOJY4aeMyI0 U3 Pa3IMYHbIX HCTOYHUKOB;

- BIJIQJICHHWE SI3BIKOBBIMH CPEJACTBAMH: YMEHHME SICHO, JIOTHYHO U TOYHO H3J1arath
CBOIO TOYKY 3PEHUSI, UCTIOJIL30BATh aJICKBATHBIE A3BIKOBBIE CPEJICTBA;

- BJIaJICHWC HaBBIKAMH TI03HABATCILHON pedIeKCHU KaK OCO3HAHHUS COBEPIIAaeMbIX
JNEVUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB M OCHOBAHWH, T'PaHUI] CBOETO
3HAHUS U HE3HAHUSI, HOBBIX MO3HABATEIbHBIX 33/1a4 U CPEACTB JJIsl UX JTOCTUKCHMUS,

- IEJIeyCTPEMJICHHOCTh B MOUCKAX M MPUHSATUHM PEIICHUM, COOOPa3UTEIHHOCTh U
WHTYUITUA,

- Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEACTABICHHM; CIIOCOOHOCTh BOCIPHUHUMATH
KpacoTy W TApMOHUIO MUPA;



® npPeOMemHbIxX:

- c(OpMHUPOBAHHOCTh MPEACTABICHUNA O MaTeMaTUKe KaK YacTH MHUPOBOMU
KyJIbTYphl M MECTE€ MaTeMaTHUKH B COBPEMEHHON UMBUIU3ALMH, CHOCO0AX OMNUCAHMS
SABJICHUH PEANIbHOTO MUPA Ha MATEMAaTUYECKOM SI3BIKE;

- c(OpPMHUPOBAHHOCTh TMPEACTABICHUA O MATEeMAaTHYECKHX [MOHATUSAX  Kak
BAKHEMIIMX MAaTeMAaTHYECKUX MOJEISX, MO3BOJSIONIMX ONUCHIBATh W M3y4daTb DPa3HbIC
MPOLIECCHl W SIBJICHUS; NOHUMAHHE BO3MOXHOCTH AKCHOMAaTHYECKOIO IOCTPOECHUS
MaTeMaTU4YECKUX TEOPUH;

- BJIAJICHUE METOAAMHU JO0KAa3aTeIbCTB W AJTOPUTMOB PELICHUS, YMEHUE HX
IIPUMEHSTh, IPOBOJIUTH JTI0KA3aTEIbHBIE PACCYKICHHS B XO/I€ PEIICHHUS 3a/1a4;

- BJIAJICHME  CTaHAApPTHBIMM  IPUEMAaMHM  PEIICHUS  pAlMOHAJIBHBIX U
UPPALMOHANIBHBIX, IOKA3aTENbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKHX YpPAaBHEHUU U
HEPABEHCTB, UX CUCTEM; HUCIIOJIb30BaHUE T'OTOBBIX KOMITBIOTEPHBIX MPOrPaAMM, B TOM YHUCIIE
JUIS1 TIOMCKA IYTH PEUIEHUS U WITIOCTPALIUY PEIICHNS] YPABHEHUN U HEPABEHCTB;

- c(hOpMHUPOBAHHOCThH MPEACTABICHUNA 00 OCHOBHBIX MOHATUSAX MATEMaTHYECKOTO
aHanM3a U MX CBOWCTBAX, BIIAJICHUE YMEHHEM XapaKTepU30BaTh MOBEJICHHUE (PYHKIIUH,
UCITOJIb30BAHUE TOJIYYEHHBIX 3HAHU U ONHUCAHUS U aHAJIM3a PEAIbHBIX 3aBUCUMOCTE;

- BJIAJICHUE OCHOBHBIMH TOHATHUSMH O IUIOCKUX M  INPOCTPAHCTBEHHBIX
reOMETPUYECKUX (Urypax, HX OCHOBHBIX CBOWCTBaX; C(OPMUPOBAHHOCTH YMEHHS
pacno3HaBaTh TreoMeTpuueckue (Urypbl Ha dYeprexax, MOJEISAX U B PEATbHOM MHPE;
IPUMEHEHUE W3YUYEHHBIX CBOMCTB IreoMeTpUuYecKUX (uryp u (opMmys Ajis pELIeHUs
FEOMETPUYECKHUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COJECPIKAHUEM;

- c(pOpMHUPOBAHHOCTh MpPEJICTaBICHUM O mpoleccax MU SBICHUAX, HMEIOLUX
BEPOSITHOCTHBIM  XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pEaJbHOM MHUPE,
OCHOBHBIX IIOHATHAX JJIEMEHTApPHOM TEOPUU BEPOATHOCTEW; YMEHUW HAXOIUTh U
OLIEHUBATh BEPOSTHOCTU HACTYIUIEHUS COOBITUH B MPOCTEUIINX MPAKTUYECKUX CUTYaLUsAX
Y OCHOBHBIEC XapaKTEPUCTUKU CIIyYalHBIX BEIUYUH;

- BJIAJICHUE HABBIKAMM HCIIOJIB30BaHUS TI'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIpU
peleHnu 3aaa4.

COJIEPKAHUE YYEBHOM JUCIIUTIJIUHBI
BBenenue
Matematnka B Hayke, TEXHUKE, OSKOHOMHKE, WH(OPMAIMOHHBIX TEXHOJOTHSAX U
MPAKTHYECKON JnesATenpbHOCTH. llenw u 3amaum HM3y4YeHHsT MaTeMaTHKU TIPU OCBOCHUU
npodeccuit CI1O u cnenmansrocteii CIIO.

AJITEBPA
Pa3BuTHE NOHATHA O YHCTIE
[lenbie u paloHanbHbIC Yncia. JleficTBUTENbHBIC Yncha. [Ipubnudicennble 8bI4UCTIEHUS.
Komnnexcunoie wucna.

KopHu, crenenu u jorapudpmbi

Kopuu u crenenn. KopHu HaTypanpHOW CTENEHU W3 YUCIA U UX CBOMCTBA. CTENEHU C
palMOHAIBLHBIMU MOKA3aTeNAMH, UX CBOMCTBA. CTENEHU C IEUCTBUTEIbHBIMU MTOKA3aTEISIMH.

Ceotlicmea cmeneHnu ¢ 0elucmseumenlbHbiM HOKA3ameem.



Jlorapudgm. Jlorapudm unciaa. OcHoBHOE Jorapudmudeckoe TOXAECTBO. JlecaTuunbie
U HatypaibHble jorapudmel. IlpaBuma peiictBuil ¢ norapupmamu. Ilepexon xk HOBOMY
OCHOBAaHMUIO.

IIpeoOpa3zoBanne anredpanyeckux Bbipaxkenuid. [I[peoOpazoBanue pauuoHaIbHbBIX, UP-

PalMOHATIBHBIX CTENIEHHBIX, OKA3aTEIbHBIX U JIOTapU(PMHUUECKUX BBIPAKEHUH.

Ilpakmuueckue 3anamus

Apudpmernyeckue ACHCTBUS HAJ YKCIAMHU, HAXO0XKICHHE MNPUONMKEHHBIX 3HAUYCHHM
BEJIMYUH M TOTPEIIHOCTEH BBIYUCICHUN (a0CONMIOTHOM W OTHOCUTEIBHOM), CpaBHEHHE
YUCJIOBBIX BBIPAYKECHUM.

Brruncnenue u cpaBHeHUE KOpHEN. BoIoIHEHNE pacyeToB ¢ paIUKajJaMH.

Pemienue wuwppauuMOHaNIBHBIX ypaBHeHHM. HaxoxaeHue 3HA4YEHUM CTENEHEH ¢
panuoHaNbHBIMU TMoKazaTesnsiMu. CpaBHenue cteneHeil. I[IpeoOpa3zoBaHusi BBIpaKEHUH,
cozepKalMX CTeleHu. Perenre noka3aTebHbIX YPaBHEHUMN.

Pemenve npukiaaHbIX 3a7a4.

Haxo>xnenue 3HaueHuii orapudma no npou3BojIbHOMY OCHOBaHUIO. [lepexon ot ogHOro
OCHOBaHUS K Jpyromy. Boluucnenwe u cpaBHeHue jorapudmoB. JlorapupmupoBaHue u
IIOTEHLIMPOBAHUE BBIPAKECHUM.

[TpuOnuxeHHbIC BHIYUCICHUS M PEIICHUS TPUKIAIHBIX 3a/a4.

Pemenue norapumMuieckux ypaBHEHUN.

OCHOBbBI TPUTTOHOMETPHUHA

OCHOBHBIC IIOHATHSA
Pa,III/IaHHa}I Mepa yrﬂa. BpaﬂlaTGHBHOG ABUKCHUC. CI/IHYC, KOCI/IHYC, TAHI'CHC U KOTAHI'CHC
qucJiia.

OCHOBHBIC TPUTOHOMETPUYECKHE TOKIECTBA
®opmyJibl nipuBeneHusi. Dopmyiisl cinoxeHus. Dopmyiisl ynBoeHus: Qopmyavl noao-
BUHHO20 Y2Id.

IIpeoOpa3oBanusi NPOCTEHIINX TPUTOHOMETPHYCCKHUX BbIPAKCHU N
[IpeobpazoBaHre CyMMBbI TPUTOHOMETPHIECKUX (DYHKITUH B MMPOU3BEIACHUE U
IIPOU3BEIICHHS B CYMMY. Bbipadicerue mpucoHomMempuieckux QyHKyull uepe3 maHeenc

NOJIOBUHHO2CO Ap2cyMeHMA.

Tpuronomerprnyeckue ypaBHeHHsI U HEPABEHCTBA

[Ipocreiilne TPUTrOHOMETPUUYECKUE ypaBHEHUs. [Ipocmetiuwiue mpucoHomempuieckue
HepaseHcmea.

Oo0OpaTHbIe TPUTOHOMETPUYECKUEe PYHKIUHU. APKCHHYC, apKKOCUHYC, APKTaHI'€HC.

Ilpakmuueckue 3anamus

Pannannbiii METOT U3MEPEHHUS YIIJIOB BPAIllEHUS U CBSI3b C IrpaaycHO Mepoii. OCHOBHBIE
TPUTOHOMETPUYECKHE TOXKIECTBA, POPMYIIBI CIIOKEHUS, YIBOCHUS, IPEOOPa30BaAaHUE CyMMBbI
TPUTOHOMETPUYECKUX (DYHKIUNA B MPOU3BEICHNE, TPeOoOpa30BaHNE TPOU3BEACHUS

TpUroHOMeTpuueckux GyHKIUM B cymmy. [IpocTeiinue TpuronoMeTpuyeckue
YpPaBHEHUS U HEPABEHCTBA.

OOGpaTHbIe TPUTOHOMETPUYECKHE (PYHKIIMH: aPKCUHYC, aDKKOCUHYC, aPKTAHT'EHC.



DyHKIUU, UX CBOICTBA U rpaduku

@®ynknnu. OOmacTe omnpeAeNeHus M MHOXKECTBO 3HAUYE€HHUM; rpapuk (QyHKIUH,
nocTpoeHue rpaukoB GyHKUUN, 3aJaHHBIX PA3IUYHBIMHA CIIOCOOAMH.

CpoiicTBa (QyHKUHM. MOHOTOHHOCTb, YETHOCTh, HEUYETHOCTb, OTPAHUYECHHOCTD,
nepuoANYHOCTh. [IpoMexyTku BO3pacTaHUs M YOBIBaHWs, HAuOOJIbIIEE U HaMMEHbIIEEe
3HA4YeHHsI, TOYKU dKcTpemyma. ['paduueckas maTeprnperanus. [IpuMepsl (yHKIIMOHATLHBIX
3aBHCHMOCTE B pEaNbHBIX MpoleccaX M SBICHUAX. ApHPMETHUECKHE OIepaluud Haj
(GYHKIUSAMU.

Cnoxnast yHkuus (komnosunust). [louamue o nenpepvignocmu QyHKYuu.

Oo6patnbie pynkuun. Ooracmos onpedeieruss U 001ACMb 3HAYEHUL 00PAMHOU DYHKYUU.
I'pagpux obpamnoii pynxyuu.

CTeHeHHI)Ie, norasaTeJibHbIE, norapnq)aneCKne U TPUTOHOMECTPUICCKUE

¢pyaxuuu. O0OpaTHbie TPUTOHOMETPUYECKHE (PYHKIMH

Onpenenenust GpyHkumii, ux cBoiicrsa u rpaduku. [IpeodpazoBanus rpadukos.
[TapamienbHbIi IEPEHOC, CHMMETPHUS OTHOCUTENBHO OCEW KOOPAMHAT U CUMMETPUS
OTHOCHUTEJIBHO Hayajla KOOPAUHAT, CHAMMETPHSI OTHOCUTENIBHO MPSAMON Y = X, paCTS)KEHHUE U
CKaTUE BJIOJIb OCEM KOOpMNHAT.

Ilpakmuueckue 3anamus

IIpuMepbl 3aBUCUMOCTEN MEXKIAY MEPEMEHHBIMU B PEABHBIX MPOLIECCAX W3 CMENKHBIX
mucimiuinH.  Onpenenenue  Qynkuuil.  [loctpoenne u  yreHwe TpaduKoOB  (PYHKIIMIA.
Uccnenoranue ¢pynkunu. CBOWCTBA TMHEHHOMN, KBAAPATHYHONU, KyCOUHO-TUHEHHON U TIPOOHO-
nuHelHoU ¢yHkuuii. HempepwiBHbie W mepuoandeckue (yHkiuu. CBoiicTBa U rpaduku
CHUHYCa, KOCUHYyCa, TaHTeHca U KoTaHreHca. OOpatHbie QyHkumMu U ux rpaduxu. OOpaTHbIe
TpuroHomeTpuyeckue Qynkuuu. IIpeoOpazoBanus rpaduka ¢yHkuuu. [apmoHHUYEcKHe
kosneOanus. [Ipuknaansie 3a1ayu.

[TokasatenbHble, TorapumMudeckue, TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCMEA.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A
IMocaenoBarteabHocTH. Cr10cOOBI 3a1aHUS U CBOMCTBA YUCJIOBBIX ITOCJIEI0BATEIHLHOCTEN.
Ilouamue o npedene nocredosamenvhocmu. Cywecmeosanue npeoeia MOHOMOHHOU

ocparuyenHou nociredosamenvhocmu. CyMMHpOBaHHE TMOcCieaoBaTeNIbHOCTENH. beckoHeuHO
yOBIBaroIas reoMeTpruUecKas MPOrpeccus U ee CyMma.

IIpouszBoanas. [lonarue o mpou3BOAHON (PYHKIIMU, €€ TEOMETPUUECKUN U (PU3HUECKHIA
CMBICII. YpaBHEHHE KacaTenbHOW K Tpaduky dyHkimu. [Ipow3BogHbIE CyMMBI, Pa3HOCTH,
MpoU3BeACHUS, YacTHbIe. [IpOM3BOMHBIE OCHOBHBIX JJIEMEHTApHBIX (GyHKUuH. [IpumeHeHue
MIPOU3BOTHON K MCCIICIOBAHUIO QYHKITUN M MOCTPOEHUIO TpadukoB. [Ipoussoonvie oopamuou
@YHKYUU U KOMROZUYUU DYHKYUU.

IIpumepsl MCMONB30BAHUS TPOU3BOAHOM JUISI HAXOXKIACHHS HAWIYUIIETO PELUICHUS B
MPUKIAAHBIX 3a/1adax. Bropas mpou3BOAHAS, €€ TeOMETPUYECKUA M (HU3UIECKUN CMBICI.
Haxosxnenue ckopocTu AJis mporiecca, 3aaHHoro Gopmynoit u rpadukoM.

IlepBooOpa3sHass u wuHTerpajd. IlpumeHeHue ONpPENENIeHHOTO WHTErpaiza s
HaxXOXJCHUS IUIOMIaAN KpUBOJAMHEHHOW Tpanenuu. Popmyna Herorona—IleiibHuna.
[Tpumepbl npuMeHeHUs] HHTErpaia B PU3NKE U T€OMETPUHU.

Hpakmuuecmte 3anamun



YucnoBass MOCIENOBAaTENbHOCTh, CHOCOOBI €€  3aJaHus, BBIYMCICHUA YICHOB
ITOCJIEA0BATENBHOCTH. [Ipenen IIOCJIEI0OBATEIIBHOCTH. beckoneuHo yObIBaroas
r€OMETPUYECKAsL IPOIPECCHSL.

IIponsBogHasI: MEXAaHUYECKUN U TEOMETPUYECKUN CMBICI IPOU3BOIHOM.

VYpaBHeHue kacarenbHod B obmiem Buae. [lpaBuna m dopmynsl auddepeHuupoBanus,
TabJIMLIa TPOU3BOJHBIX JJIEMEHTApHbIX (QyHKUMU. VccrnenoBanue (QyHKIUMH C MOMOILBIO
npousBoaHON. HaxoxzaeHue HauOONbIIETr0, HAWUMEHBLIETO 3HAYEHUS U IKCTPEMAabHBIX
3HAYEHUN (DYHKIIIH.

Nuterpan u nepBoodpasznas. Teopema Hriorona—1Jleiionuna. [IpuMenenue uHTerpana K
BBIYHMCIICHUIO (PU3NYECKUX BEJIMYUH U TUIOLIAACH.

YPABHEHUA U HEPABEHCTBA
YpaBHeHUs1 W CUCTeMbl  ypaBHeHU#l. PanuvonHanbpHble,  UpPpPALMOHAJIBHBIC,
II0Ka3aTeJIbHbIE U TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI.
PaBHOCHIIBHOCTH YpaBHEHHUM, HEPABEHCTB, CUCTEM.
OcHOBHBIE TpHEMBbl HX peuieHus (pa3jioKeHHe Ha MHOXXHMTENIH, BBEJIECHHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, T'paUueCKUil METON).

HepaBeHncrsa. PanmonaneHsle, VppaLlOHAIIBHBIE, II0Ka3aTeJIbHbIC 51
mpuzoHomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHUS.

Hcnonb3oBanue CBOMCTB U rpagpukoB (PYHKIUH NPH PellIEeHUH YPABHEHUH U
HEPaBEeHCTB.

Meton nnTepBanoB. M300pakeHne Ha KOOPAMHATHOW IUIOCKOCTH MHO’KECTBA pPELICHUI
YPaBHEHUN U HEPABEHCTB C IBYMsI IIEPEMEHHBIMU U UX CUCTEM.

Ilpuknaousie 3a0auu

IIpuMeHeHne MaTeMaTUYECKUX METOAO0B JJIs PEILICHUSA COACPIKATEIBHBIX 3a/1a4 U3
pa3IMuHBIX 00acTell HAayKH U MPaKTUKH.

WNHuTeprperanys pe3ysbTaTa, y4eT peajlbHbIX OIPAHUYCHUN.

Ilpakmuueckue 3anamus

Kophu ypaBuenwuii. PaBHocunbHOCTh ypaBHeHUH. [Ipeobpa3oBaHne ypaBHCHUH.
OcCHOBHBIE TIPUEMBI PEIIICHUS YpaBHEHMI. PelieHue cucteM ypaBHeHU. Mcrionb3oBaHue
CBOMCTB U TpaduKOB PYHKIIUHN JUTsl pElIeHUs] YpaBHEHUN 1 HEPABEHCTB.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOSITHOCTEHN

JJIeMeHTbl KOMOMHATOPUKH

OcHOBHBIE TOHATHS KOMOWHATOPWKH. 3aJayd Ha TMOJACYET 4YWCiIa pa3MElIeHH,
MEePECTaHOBOK, codeTaHwil. Pemenue 3amad Ha mepebop BapuwaHTtoB. Popmymna OuHOMA
Hrrotona. CBoiictBa OnHOMUHATBHBIX KOd(urmenToB. Tpeyrompank [lackans.

JIeMEHTbI TCOPHH BEPOATHOCTEN

CoObITHE, BEpOSITHOCTh COOBITUSA, CIOKEHUE U YMHOXEHUE BEpOSTHOCTEU. [lonamue o
He3zasucumocmu coovimutl. J{uckpemuas cry4yauHas GeluduHa, 3aKOH ee pAacnpeoeieHus.
Yucnosvie xapakmepucmuku OUCKPEmMHOU CAVYAUHOU 8enuyunbl. [lonamue o 3axkoHe Oonbuiux
yucern.

JJIeMEeHTBbI MATeMATHYECKOH CTATHCTHKH

[IpencraBnenue naHHbIX (TaOJIUIIBI, TUATPAMMBI, TPAPUKH), ceHepalbHaAsl COBOKYNHOCHb,
8blO0pKa, cpednee apugpmemuueckoe, meouana. Ilonamue o 3adauax mamemamuuecKkoll
CMamucmuKu.



Pewenue npakmu4ecKux 3a0a4 ¢ NPUMEHEHUEM BEPOANTHOCMHbLX Memooos.

Ilpakmuueckue 3anamus

Ucrtopust pa3BuTHs KOMOMHATOPUKHU, TEOPUU BEPOSITHOCTEH M CTATUCTUKU U UX POJIb B
pa3IuuHbIX cdepax yeaoBeUecKou xu3Henearenbuoctu. [Ipapuina kombunaTopuku. Perenue
KOMOMHATOpPHBIX 3ajad. Pa3MelmieHusi, coueTtaHus U TmepecTaHoBkU. buHom HpioToHa u
TpeyrojbHuK Ilackans. [Ipuknannsie 3agaun.

Kiraccuueckoe omnpenesieHMeE BEPOSTHOCTH, CBOMCTBA BEPOATHOCTEM, TEOpeMa O CymMMeE
BEpOATHOCTEU. Brruncinenue BepostHocTen. Ilpuknaaneie 3anaun. Ilpeacrasienne 4ucCiIOBbIX
na"HbIX. [IpuknagHeie 3a0a4u.

I'EOMETPUA

IIpsaMbIe ¥ VIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacnosiokeHue ABYX MNPAMBIX B MpocTpaHcTBe. llapamiensHOCTh npsmMoil u
wiockoct. IlapamnenbHOCTh IIOCKOCTEH. [lepneHauKyIsIpHOCTh NOPSIMOM U IIJIOCKOCTH.
IleprieHAUKYJISIp ¥ HAKJIIOHHAS. YTOJ MEXAY NPSAMOU U INIOCKOCTBIO. /[ByrpaHHBIN yroJ. YToi
MEXIY MIOCKOCTAMU. [lepneHIuKyIsIpHOCTD IBYX IIJIOCKOCTEN.

['eomeTpuueckue nmpeoOpa3zoBaHusi MPOCTPAHCTBA: MapaUICIbHBIN MEPEHOC, CUMMETPHUS
OTHOCHUTEJIBHO IIOCKOCTH.

[TapanmnensHOe TpoekTUpOBaHME. [l1owadv opmoconanvhou npoexyuu. V3oOpaxxkeHue
IPOCTPAHCTBEHHBIX QUTYD.

MHoOrorpaHHuKH
Bepiunebl, pebpa, rpanu MHOTOrpaHHuka. Paszeepmka. Muozoepanmwie yenvl. Buinykivie
MHo2oepanHuku. Teopema Diinepa.
[Tpusma. [psmas u naxronnas npusma. [lpaBunbHas npusma. [apannenenunen. Kyo.
IIupamupa. IlpaBunbHas nupamuaa. YcedenHas nupamuaa. Terpasap.
CummeTtpuu B KyOe, B mapajjiesienuresie, B npusMe u nupamuze. Cedenus Kyoa,
IPU3MbI U TUPAMHU/IBI.
[IpencraBienne o0 NpPaBWIBHBIX MHOTOIPAaHHHMKAX (TETpadzpe, KybOe, OKTaszape,
NOJIEKa’pe U UKOCABPE).

Tejia 1 NOBEPXHOCTH BpPaLllCeHUSA

Hunuaap m kKoHyc. YcedeHHBIM KoHyc. OCHOBaHHE, BBICOTa, OOKOBas MOBEPXHOCTb,
oOpasytomias, pazBepTka. OceBble CEUCHHSI M CEUCHUs, TTapaJljieIbHbIe OCHOBAHHMIO.

lap u cdepa, ux ceuenus. KacarenbHas miockocTs K cdepe.

N3mepenus B reomeTpuu

O6bvem u ero n3Mepenue. MaTerpanpaas popmyina oobema.

Q®opmynbl 00beMa Ky0a, MNPSIMOYTOJIBHOTO Mapajuleienunena, HpU3Mbl, LHIMHIPA.
@opmynel 00beMa nupaMuAbl U KoHyca. POpMysbl IO MOBEPXHOCTEH IWIMHApPA U
koHyca. ®opmyser o0beMa 1Iapa u iomaan cQepeol.

[TogoOue ten. OTHOIIEHUS IUTOMIaAEH TOBEPXHOCTEN 1 00BEMOB MOIOOHBIX TEI.

KoopauHaTtbl M BEKTOPbI
[IpssMoyrosnibHas (IekapToBa) CUCTEMA KOOPJMHAT B MpocTpaHcTBe. DopMyria pacCTOSIHUS
MEXK]ly IBYMSI TOUKAMU. Y paBHEHUS CPEPBL, NIOCKOCMU U NPAMOU.



Bekropsl. Monynbs Bektopa. PaBeHCTBO BEKTOpOB. CIIOKEHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4Kcio. Pa3iiokeHue BEKTOpa I10 HAIPABICHUAM. YTOJI MEXIY ABYMs BEKTOPAMMU.
IIpoexums BekTopa Ha ock. Koopaunatel BekTopa. CKalsipHOE IPOU3BEICHUE BEKTOPOB.

Hcnonp3oBaHue KOOPAUHAT U BEKTOPOB IIPU PELICHUM MATEMATUYECKUX U IPUKIIAIHBIX
3a/1au.

Ilpakmuueckue 3anamus

IIpyr3Haky B3aMMHOIO pACIOJIOKEHUS IMPSAMBIX. YTOJI MEXIYy IpsAMbIMU. B3aumHoe
PAaCIOJIOKEHHUE MPIAMBIX U ILIOCKOCTEH. IleprieHauKyissp M HaKJIOHHAsA K INIOCKOCTU. YTOII
MEXAY NPAMOMN U INIOCKOCTHIO. TeopeMbl O B3aMMHOM PAaCIOJIOKEHUU MPAMON U IIIOCKOCTH.
Teopema 0 Tpex NEPIECHAUKYIISIPaAX.

IIpr3Haky U CBOMCTBA NapalJIEIbHBIX U IEPIEHIAUKYISIPHBIX IUIOCKOCTEN. PaccTosiHue OT
TOYKH J10 IUNIOCKOCTH, OT IIPSIMOU 10 IUNIOCKOCTH, PACCTOSTHUE MEXKIY IIOCKOCTIMHU, MEXKIY
CKPEIMBAIOUUMUCS MPSIMBIMU, MEXAY MTPOU3BOJIbHBIMU (DUTYpaMH B POCTPAHCTBE.

[lapannenbHOEe MPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema 0 niowaou opmocoHANbHOU
npoeKyuu MHo20y201bHuKa. B3anMHoOe pacnoiokeHrne MPOCTPAHCTBEHHBIX QUTYD.

Paznuunbie  Buabl  MHOTOrpaHHUKOB. WMx  um3o0paxenus. CeueHus, pa3BepTKU
MHOTOrpaHHukoB. Ilnomane nmoBepxHoctu. Buasl cummerpuil B npoctpaHcTBe. CUMMETpUs
TEJ BpallleHUsl U MHOTOI'PaHHUKOB. Briuncnenue miomnaaeit 1 o00bemMoB.

Bekropsl. JlelicTBus ¢ BekTopamu. [lekapToBa cucremMa KOOpAMHAT B IPOCTPAHCTBE.
VYpaBHeHUE OKPYNKHOCTH, cPepbl, IIIOCKOCTU. PaccTosiHue Mexay Toukamu. [erictBus ¢
BEKTOpaMHu, 3aJJaHHbIMHU KoopAuHaTaMu. CKasIpHOE POU3BEIEHNE BEKTOPOB. BekTOpHOE
ypaBHEHUE NPSAMOU U INIOCKOCTH. MCII0/Ib30BaHNE BEKTOPOB IIPU JOKA3aTEIBCTBE TEOPEM

CTEPEOMETPHH.

JInsi BHEAyAMTOPHBIX 3aHITHUW CTYJECHTAM HapsAy C PEUICHUEM 3a7ad W BBITIOJHECHUS
MPAKTUYECKUX 3aJaHUN MOXKHO TPEIJIOKUTH TEMBI MCCIIENOBATEIILCKUX M pedepaTUBHBIX
paboT, B KOTOPBIX BMECTO CEPHH OTACIBHBIX MEJIKHX 33Jlad U YIPaXHEHUW IpeasiararoTcs
CIOKCTHBIC 3aJaHus, TpeOyIollue IJIUTEIbHOH pabOThl B paMKaxX OJHONM MaTeMaTHYECKOM
CUTYyaIuu. DTH TEMbI MOTYT OBITh KaK MHAWBHUIYaJbHBIMU 3aJaHUSMH, TaK U TPYIIIOBBIMH JIJIS
COBMECTHOT'O BBHITIOJTHEHHS UCCIICIOBAHHUS.

O0beM yueOHOM TMCHUITIMHBI M BU/IbI Y4e0OHO0Il padoThI

I[Ipu peanuzanmum  coaepkaHWs  00IIe0Opa3OBATEIIBHOM  y4eOHOH  TUCIHUIUIMHBI
«Matrematuka» B mipeaenax ocBoeHus OIIOIT CITO na 6a3ze ocHOBHOTO 00I1Iero 00pa3oBaHUs
¢ monydeHuem cpemauero oodmiero odpazoBanusa (IIIICC3) makcumanbHast yaeOHas Harpyska
oOydarommxcs coctasisieT 1o cnenuaibHocTsIM CIIO Texanueckoro npoduns — 351 gac. U3
HUX ayAuTopHas (00si3aTelibHAs) HArpy3Ka oOydYarolMXCs, BKIIOYAsl MPAKTHUYECKUE 3aHSITHS,
— 234 yaca; BHeayIUTOPHAS CAMOCTOSITENIbHASI paboTa cTyeHToB — 117 yacos.



MakcumaibHas yueOHast Harpyska (Bcero) 351

OO6si3aTenpHas ayAuTOpHAs yueOHast Harpy3ka (JeKIUH 234
Y TIPAKTUYECKUE 3aHSATHS )

BueaynutopHas camocTosiTenibHas paboTa 117
oOyyaroiierocs (Bcero)

Uroroas arrecranus B popme sk3aMmeHa

Ipumepnvie memot pecpepamoe (00K1a0086), UCC1E008AMENbCKUX NPOCKHLOE
e HemnpepsiBHbBIE APOOH.

HpI/IMeHeHI/Ie CJIIOKHBIX HpOHCHTOB B O KOHOMHUYECCKHUX pacquaX.
Hapannenbﬂoe IMPOCKTUPOBAHUC.

Cpe}IHI/IG 3HAQUCHUA U UX HpI/IMeHeHI/Ie B CTATUCTHUKC.

BGKTOpHOG 3a1aHUC l'IpSIMBIX u HHOCKOCTeﬁ B HpOCTpaHCTBC.
Crnoxenue rapMOHHYCCKUX KOJ'I€6aHI/II7L

['paduyeckoe perieHrne ypaBHEHU U HEPABEHCTB.

HpaBI/IJ'IBHBIG U IMOJYIIPABHUIIBHBIC MHOTOI'PAHHHUKH.
Kouunueckue ceueHusa u nux IMPUMCHCHUC B TCXHUKC.

[Tonsitue nuddepeHnrana u ero MPUIOKEHHUS.

Cxembl TOBTOPHBIX UCIIbITaHUN bepHysim.

HccnenoBanne ypaBHEHUN U HEPABEHCTB C ITAPAMETPOM.




MpumepHbI TeMaTUYECKUii N1aH y4yebHOM AUCUUNAUHDI

HanmeHoBaHue pa3genos CopeprkaHue yyebHoro O6bem YpoBeHb
uTem matepuana, yacos 0CBOEHUA
camocrtosaTenbHan pabora
obyualowmxca
Tema 1. BeegeHue. 1
MaTemaTuKa B HayKe u
NPaKTUYECKOM

aeatenbHocTu. Llenn m
334344 U3yYeHus
MaTeMaTUKK B

yupexageHuax ClNo
Tema 2.Pa3zsuTtne NOHATMA 11
0 yucne

1)Llenbie n paunoHanbHble 1 2
yucna.
[encTBuTenbHble yucna. 2
2)delicTBUS Hag
AencTBUTENbHBIMM
ymcnamu.
3)NpubnunxKeHHble
BblumMcnenHua. MNorpewHocTn 2

NPUBAUIKEHHbIX
BblYMCNEHUN. [lecTBUA Haf,
NPUBANNKEHHBIMW YUCAMMN.
4)PelueHne TpeyronbHUKOB.
5)KomnneKcHble yncna.
Anrebpaunyeckas ¢opma 2
KOMM/IEKCHOrO Ymncna.
6)dencTBus c
KOMM/IEKCHbIMM YMUCNaMU B 2
anrebpanyeckon popme.
CamocrosTenbHan pabora
no reme «PasBurtue
NOHATUA O YUcne». 2

Tema 3.0cHoBblI 40




TPUTOHOMETPUN

1)CMHYC, KOCMHYC, TAHTEHC,
KOoTaHreHc. MpagycHas u
pagnaHHaa mepa yraa.
2)OcHoBHble
TPUrOHOMETPUYECKNE
TOXAecCTBa.

3)dopmynbl npuBeaeHUS.
4)CUHYC, KOCUHYC, TAHTeHC
CYMMbl U Pa3HOCTU ABYX
yrnos.

5)®opmynbl ABOMHOrO yraa.
®opmynbl NONOBUHHOTO yrAa.
6)Popmynbl cymmbl U1
Pa3HOCTN O4HOMMEHHbIX
TPUIFOHOMETPUYECKNX
bYHKUMM.

7)®opmynbl npeobpasoBaHus
Npoun3BeAEHUA B CYMMY.
dopmynbl NOHMKEHMUA
CTeneHwu.
8)MpeobpasoBaHue
NPOCTEeMLLNX
TPUFOHOMETPUYECKNX
Bblpa*KEHUN.
9)ToxaecTBeHHble
npeobpasoBaHus
TPUFOHOMETPUYECKNX
Bblpa*KeHUM
CamocrtosTenbHasn paborta no
Teme «lpeobpasoBaHue
TPUrOHOMETPUYECKUX
BbIpaXKeHU».
10)TpuroHomeTpuyeckme
OYHKUMK, UX TPAPUKN U
CBOMCTBA (CUHYC, KOCUHYC).
11)TpuroHomeTpuyeckme
OYHKUMK, UX TPAPUKN U
CBOMCTBA (TaHreHc,
KOTAHIEeHC).

12) O6paTHble
TPUrOHOMETPUYECKNE




GYHKUMU, UX TPADUKKN U
CBOMCTBA (@apKCUHYC,
aPKKOCUHYC, apKTaHreHc,
apPKKOTaHreHc).
13)MNpocTeiiwmne
TPUrOHOMETPUYECKNE
YypaBHeHMA.
14)PeweHune npocTemLwmx
TPUrOHOMETPUYECKUX
YPaBHEHW.

15)PeweHue
TPUIOHOMETPUYECKNX
YpaBHEHWUI PA3NNYHbIMMK
MeTo4aMMU.

16)PeweHune cuctem
TPUrOHOMETPUYECKNX
YPaBHEHW.

17)PeweHue
TPUFOHOMETPUYECKNX
HepaBEeHCTB.
18)PewweHue
TPUFOHOMETPUYECKNX
YPaBHEHUM,

CUCTEM
TPUFOHOMETPUYECKNX
YPaBHEHUM,
TPUFOHOMETPUYECKNX
HepaBEHCTB.
19)TpuroHomeTpuryeckas
dopma KOMNNAEKCHOrO
yucna.

20)deicTBmsA ¢
KOMMJIEKCHbIMM YNCNAMU B
TPUTOHOMETPUYECKOMN
dopme.
CamocrosTenbHan pabora
no reme
«TpuroHomeTpuyeckue
dyHKUMK. PeneHune
TPUrOHOMETPUYECKUX
YPaBHEHUN».

11

Tema 4. KopHu, cTeneHn

14




1)CreneHu ¢ pauMOHaNbHbIM 2

NOKa3aTenem M Ux CBOMCTBA.

2)Mpeobpas3oBaHme

BbIPa*KEHUWN COAEpPrKaLLUNX

CTeneHn C paumoHabHbIM 2

NoKasaTenem.

3)KopHM HaTypanbHOM

CTENEHU U3 YNCNA U KX

cBoMncTBa. lNpeobpasoBaHue 2

BblPAXEHMIN COAEPMKALLNX

KOPHW HATYypPasibHOM CTEMEHM.

4)MNpeobpasoBaHue 2

BblPAXEHMIN COAEPMKALLNX

KOPHU U CTENEHMN.

5)PelweHune nppaumoHanbHbIX

YypPaBHEHU. 2

6)PelweHne nppaLnoHanbHbIX

HEepaBEeHCTB.

7)PelweHne nppaumoHanbHbIX 2

YypaBHEHWUI 1 HEPABEHCTB.

CamocrosTenbHas paborta no

Teme «CTeneHu u KOpHU» 2
2
7

Tema 5. [NokaszaTenbHaa u 18

norapndmmyeckas
YHKUMMN.




1)MokasatenbHana QyHKUUA.
Ee cBoncTBa U rpaduKm.
2)lorapuom yucna,
CBOMCTBA NI0rapnpmos.
3)NpeobpasoBaHue
norapupmmyeckmx
BblPa*KEHUN.
4)Norapudpmunyeckas
byHKUMA, ee cBOWUCTBA W
rpaduk.

5)PeweHne nokasaTenbHbIX
YPaBHEHWA.

6)PewweHmne
norapnpmmyeckmnx
YPaBHEHWA.

7)Pewenne cnuctem
NOKa3aTeNbHbIX U
norapnpmmyeckmnx
YPaBHEHWA.

8)PelueHne noKkasaTenbHbIX
HepaBEHCTB.

9)PelwseHune
norapupmmyeckmx
HepaBEHCTB.
CamocrosTenbHas pabora
no reme «lMoKa3aTenbHaa u
norapudpmuyeckasn

byHKLUN»

Tema 5. lMNponssoaHan

1)PyHKUMM, UX CBOUCTBA U
rpadpuKkn (moBTOPEHME).
2)CnoxHasa pyHKums.
3)NocTpoeHune rpadpuKkos
bYHKUMIM € NOMOLWbIO
npeobpasoBaHu.
4)NocnenoBaTeNnbHOCTb.
MNpepgen
nocnenoBaTe/IbHOCTW.
5)Npeaen ¢yHKUUMN.
BbluncneHue npepenos
GYHKUMRA.

6)MNepBbli N BTOpOI




3ameyvaTenbHble npeaensi.
7)HenpepblBHOCTb QYHKLUMN.
Bunapl Touek paspoliBa.
8)3apauun, npusoaaume K
NOHATUIO NPOU3BOAHON.
MoHATHE NPOM3BOAHON.
OcHoBHble NpaBuaa
anddepeHunpoBaHma.
9)BbluncnenHune
NPOM3BOAHbIX.
10)Mpoun3BoaHas CNOKHOM
bYHKUMM.

11)NpounsBoaHan
TPUFOHOMETPUYECKUX U
obpaTHbIX
TPUIOHOMETPUYECKNX
OYHKUMMA.

12)NMpounsBoaHas
norapupmmyeckon u
NoKa3aTeNbHON QYHKUMUNA.
13) FfeomeTpUYECKMIA CMbICI
npounssogHon. KacatenbHas K
rpadpuKy PyHKLUMMN.

14) MexaHUYeCKnit CMmbicn
NPOM3BOAHOWN.

15) BTopas npousBoaHas, ee
reoMmeTpUYeCcKUim u
dU3NYECKUN CMbICA.

16) NponssoaHan B dU3MKe n
TEXHUKE.

17) AnddepeHuyman
bYHKUMMN.

18)Mpun3HaK Bo3pacTaHUs
(ybbIBaHMSA) GYyHKUMMN.
IKCTPpEMYM GYHKLMUN.
BbinyKnocTb (BOrHYTOCTD),
TOYKM nepernba.

19) NpumeHeHne
NPOM3BOAHOM K
nccnenoBaHNIo GyHKLUN.
MNocTtpoeHue rpaduka
dYHKUMM MO pe3yabTaTam




nccnenoBaHus.
20) Hanbonbluee n
HaMMeHbllee 3HaYeHUs

dGYHKUMMN.

CamocrosaTtenbHas paborta no

Teme «lpoussogHaa»

20

Tema 7. [pambie ¢
NAOCKOCTM B NPOCTPAHCTBE

20

1)AKcMoMbl CTEpPEOMETPUMN.
CneacteumA U3 akCUMOM.
2)B3anMMmHOe pacnosioKeHune
NPAMbIX B MPOCTPAHCTBE.
3)MapannenbHOCTb NPAMbIX
N NNIOCKOCTEMN.
MapannenbHOCTb
NNOCKOCTEMN.
4)NepneHaMKyNAPHOCTb
NPAMbIX.
MepneHAMKYNAPHOCTb
NPAMbIX U NIOCKOCTEN.
5)NepneHaukynsap un
HaKNOHHaA. Teopema O Tpex
nepneHAnKynsapax

6)Yron mexxay npsmoi u
NJIOCKOCTbIO. Yron mexay
NAOCKOCTAMM.
7)NepneHAnKyNApHOCTb
NNOCKOCTEMN.

8)PelweHwne 33434 Ha
B3aMMHO Pacno/IoxKeHne
NPAMbIX, MTPAMbIX U
NNOCKOCTEN, NNOCKOCTEN B
NPOCTPAHCTBE.
9)Napannenenunen,
TEeTpasgp.

10)PewweHue 33434 Ha
napannenenvneg u
TeTpasap.
CamocroaTtenbHana paborta
no teme «fpambie n
NI0CKOCTU B




NpPOCTpaHCTBE»

10

Tema 8. KoopauHaTbl 1 6

BEKTOpbI
1)dekapToBa cuctema 2
KoopauHaT. PacctoaHune
MeXKay TOYKamu.

KoopauHaTbl cepeanHbl

oTpes3Ka.

2)BekTopbl. JeiicTBuA Hag, 2
BEKTOpamM.

3) cnonb3oBaHMe KoopaAnHaT

M BEKTOPOB Npu peeHnm 2
MaTEMATUYECKUX U

NPUKNAAHbIX 3a4au.
CamocrosTenbHas paborta no
Teme «KoopauHatbl u 3
BEKTOpbI»

Tema 9. MHOrorpaHHuKu 20
1)MHororpaHHUKN. 2
2)Mpusma. 2
3)CeueHue. MNocTpoeHune 2
CeYEHMN NPU3MBbI.
4)PeweHune 3a4a4 nNo tTeme 2
npu3sma.
5)Mupamuaa. NMpaBunbHan 2
nupamuaa.
6)PelwweHmne 3aaa4 no Teme 2
«Mnpamunpga».
7)YceyeHHaa nupamumaa. 2
PeweHwne 3aga4 no teme
«YceyeHHasa nupammnaa».

8) MocTpoeHue ceveHni 2
nupamuabl.

9)MpaBuabHbIE 2
MHOTOrPaHHUKM.

10)PeweHue 3a4a4 no Teme 2
«[1paBunbHbIE

MHOTOrPaHHUKU»
CamocroaTtenbHasa paborano | 10

Teme «MHOrorpaHHUKnU»

Tema 10.Tena BpaweHua




M NOBEPXHOCTU Ten
BpaLLeHumn

1)UnnuHgp.

2)KoHyc.

3)Wap n cdepa.

4)PeweHne 3aga4y no teme
«Tena BpaleHna».
CamocrosaTenbHasa pabora no
Teme «Tena sBpaweHUa n
NOBEpPXHOCTU Ten
BpaLLEHUA»

N NNNDN

Tema 11. dnemeHTbl
KOMDBMHATOPUKK, TeopUmn
BEPOATHOCTHU

12

1)OcHOBHble NOHATUA
KOMbBUHATOPUKM

2)3apaum Ha noacyeT Ymcna
nepecTaHOBOK, pa3smeLleHun,
coYeTaHun.

3)CBoicTBa BUHOMUHAbHbIX
KO3¢$PULUNEHTOB.
TpeyronbHuK Mackana.
dopmyna buHoma HbroTOHa.
4)CnyyaHoe cobbiTMe 1 ero
BEPOATHOCTb.

5)CnoxeHne n yMHOMKeHue
BEPOATHOCTEM

6)PeweHne 3apau
CamocroaTtenbHana paborta no
Teme «INemMeHTbI
KOMBMHATOPUKHK, TEOPUMU
BEPOATHOCTU U
MaTemMaTU4YecKou
CTaTUCTUKNY

Tema 12.[MepBoobpa3Han u

WHTerpan.

18

1)MepBoobpasHas.
2)HeonpeaeneHHbIn
WMHTErpasn un ero CBOMCTBA.
BbluncnexHune
HeonpeaeneHHbIX
MHTErpasos.




3)UHTEerpmpoBaHue 2
NoACTaHOBKOMN.
4)UHTerpmnpoBaHue no 2
yacTam.
5)HaxoxaeHune 2
HeonpeaeneHHbIX
WHTErpasioB  pPas/IMYHbIMMU
cnocobamu.
6)3agaun, npusoasaLLme K 2
NOHATUIO ONpeaeneHHoro
nHTerpana. Ceoncrea
onpeAeneHHbIX MHTErpanos U
NX BblUMCNEHMNE.
7)Bbluncnenune
onpeaeneHHbIX 2
MHTErpasos.
8)BbluncneHre naowagen
ouryp C NOMOLLbO 2
onpeaeneHHoOro MHTerpana.
9)PeweHune 3aga4 GU3NKK C
NOMOLLBID OnpeaeneHHoro
NHTerpana.
CamocrosTenbHaa paborta
no teme «lMepBoobpasHasn
M MHTEerpan»

Tema 13. UamepeHuna B 18

reomeTpum
1)O6bem 1 ero usmepeHue. 2
NHTerpanbHasa popmyna
Obbema.
2)®opmyna obbema Kyba,
NPAMOYroNbHOro 2
napannenenunega. Pewenune
3a4au.
3)dopmyna ob6bema npmusmsbl.
PeweHwne 3apay 2




4)dopmyna obbema
uMNMHApa. PeweHune 3agau.
5)Popmyna obbema
nupamuapl. PeweHne 3agau.
6)Popmyna o6beEMa KOHyCa.
PeweHune 3agau.
7)®opmynbl 06bema wapa u
nnaowaaun coepol. Pewenne
3a4auv.

8)PelweHune 3a4a4 Ha
KOMbBUHaumu
MHOTOrpaHHMKOB, duryp
BpalLeHua, chepbl.
9)PeweHune 3a4a4 Ha
HaxoXaeHne o6bemoB
NOBbILEHHOIO YPOBHS
CNOXKHOCTW.
CamocroaTtenbHas paborta no
Teme: «M3mepeHua B
reomeTpun»

Tema 14. dnemeHThl
TEOPUN BEPOATHOCTEN U
MaTeMATUYECKOWM
CTaTUCTUKMU
(npoponkeHue)

1)AncKkpeTHas caydaiiHan
BE/IMYMNHA, 3aKOH ee
pacnpegeneHus.
2)4YncnoBble XapaKTePUCTUKMU
AVUCKPETHOM Cy4alHOM
BE€/INYUHDI.
3)NpeacTaBieHne gaHHbIX
(Tabnunubl, Anarpammei,
rpadukmn). FeHepanbHan
COBOKYMHOCTb, BbIOOpPKa,
cpeaHee apndmeTUYECKoe,
MeAuaHa, moaa.

4)PelseHne NnpakTUYECKUX
33434 C NPUMEHEHMEM
BEPOATHOCTHbIX METOA0B.
CamocrosaTenbHasa pabora no




Teme «d1eMeHTbl Teopumn
BEPOATHOCTEN U
MaTemaTU4yecKou
CTaTUCTUKNY

Bcero 351 yacos
AypautopHoM Harpy3km 234 yacos

CamocronaTenbHoM paboTbl 117 yacos




Coaepixkanue o0yueHust

XapakTepuCTHKA OCHOBHBIX BH/IOB JI€SITEJILHOCTH CTY/IEHTOB (Ha ypoBHe y4eOHbIX AelicTBuii 101)

Bsenenue

O3HaKOMIIEHHE C POJIBIO MAaTEMAaTHKH B HAayKe, TEXHUKE, SKOHOMUKE, HH(OPMAIIMOHHBIX TEXHOJIOTHIX U
IIPAKTUYECKON NEATEIBbHOCTH.

O3HakoMJIeHHE ¢ LHENSIMU U 3a/la4aMU U3y4eHUs1 MaTeMaTHKu pu ocBoeHun npogeccuit CI10 u cnenuanbHOCTER
CIIO

AJITEBPA

Pa3zButie noHATHSA O UHCIIE

Brinonnenue apudmMernyeckux AeMCTBUI HaJl UMCIaMU, COUY€Tasi yCTHbIE U MUChbMEHHbBIE TPUEMBI.

Haxoxaenue npuOIMKeHHbIX 3HaYEHUI BETMYMH U IOTPELIHOCTEN BbIUKCIEHNUH (a0COIIOTHON M OTHOCUTENBHOM):
CpPaBHEHME YMCIIOBBIX BBIPAXKECHU.

Haxoxnaenue omunbok B mpeoOpa3oBaHUSAX U BBIUUCICHUSX (OTHOCUTCS KO BCEM IYHKTaM IPOrpaMMBbI)

Kopnu, crenenu,
Jorapu@msl

O3HakoMJIEHUE C IOHATHEM KOPHS N-U CTENEHU, CBOMCTBAMHU PAJIUKAJIOB U NPABUJIAMU CPABHEHHUSI KOPHEH.
DopMyIUpOBaHUE OMPEIEIEHUS KOPHS U CBOMCTB KOpHEW. BrIuncieHne u cpaBHEHHE KOPHEH, BBITIOJTHEHUE
MPUKHUIKA 3HAYEHUS KOPHSIL.

[IpeoOpazoBanue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHU, COJIEPKAIINX PATUKAIbI.

Brinonnenue pacyetoB 1o Gpopmynam, CoAEpKaLIUM paJUKabl, OCYIIECTBIIAS HEOOX0AUMBbIE MOACTAHOBKH U
npeoOpazoBaHusl.

Onpenenenre paBHOCUIBHOCTH BRIPAKEHUN € paguKaiaMu. PereHne nppaiioHaIbHBIX YpaBHEHUH. O3HAKOMIICHUE
C IOHSTUEM CTEIEHU C ACUCTBUTEIBHBIM ITOKA3ATEIIEM.

HaxoxaeHnue 3HaueHU cTeneHu, UCTOIb3ys IPU HEOOXOAUMOCTH HHCTPYMEHTAJIbHBIE CPE/ICTBA.
3anuchIBaHUE KOPHS N-U CTENIEHH B BHJIE CTETIEHU C IPOOHBIM MOKa3aTeleM U Ha000poT.

@opMynHpOBaHKME CBOWCTB CTENEHEN. Briuncienne cTenenei ¢ paloHaIbHbIM [IOKA3aTeIeM, BBIIIOJHEHNE
IIPUKUJIKA 3HAYEHUS CTEIIEHU, CPABHEHUE CTEIICHEH.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHUI, COIEPKAIIUX CTENIEHH, IPUMEHsIS CBOMcTBa. Pemenue
MOKa3aTeJIbHBIX YPAaBHEHUM.

O3HakoMJIEHHE C MPUMEHEHUEM KOPHEH U CTENEHEN MPU BBIYMCICHUH CPEIHUX, JEICHUN OTPE3KA B «30JI0TOM
ceyeHun». PellieHne npukiagHbIX 3a/1a4 HECIOKHBIE MPOLEHTHI




Coaepixkanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BH/I0B [1eSITeJIbHOCTH CTYCHTOB (Ha YPOBHe y4eOHBIX AeliCTBHIA)

dopmynupoBaHUE OTPEACICHUN TPUTOHOMETPUIECKUX (DYHKIUHN JJIS1 YTIIOB MOBOPOTA M OCTPHIX YIIIOB
IPSIMOYTOJIBHOTO TPEYroJIbHUKA U 00BSICHEHUE UX B3aUMOCBS3H

OcHoBHbIE [IpumeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOKJIECTB JJIsl BBIUMCIEHUSI 3HAUEHUSI TPUTOHOMETPUYECKUX (DYHKIIUI
TPUTOHOMETPUUECKHE 10 OJHOM U3 HUX
TOXKJIECTBA
[IpeoGpa3zoBanue npocreiimux | M3yuenne ocHOBHBIX GOpMYJ TPUTOHOMETPUU: (POPMYIIBI CIIOKEHHUS, YABOCHHUS, TPE0Opa30BaHUE CYMMBI
TPUTOHOMETPHUYECKHUX TPUTOHOMETPUUECKUX (PYHKIMN B IPOU3BEACHNE U MPOU3BEICHHS B CYMMY U IPUMEHEHHUS IPU BHIYUCIICHUH
BBIPAKEHUI 3HAYEHUS! TPUTOHOMETPUYECKOTO BBIPAYKEHUS U YIIPOIIEHHUS €TO.
O3HaKoMJIEHHE CO CBOMCTBAMU CUMMETPUHU TOUYEK Ha €IMHUYHON OKPY>KHOCTH U IPUMEHEHHUS UX JUIsl BbIBOAA (hOpMyIT
MIPUBEACHUS
[Ipocreitmme Pemenue no ¢popmynam u TPUTOHOMETPUUECKOMY KPYT'y IPOCTEUITIUX TPUTOHOMETPHUUECKUX YPaBHEHHIA.
TPUTOHOMETPUYECKHE [Ipumenenue 00X METOIOB PELLIEHUS] YpaBHEHMH (ITpUBeIeHUE K TUHEHHOMY, KBaIpaTHOMY, METO/]I PAa3JIOKEHHSI Ha

YpaBHEHUS U HEPABEHCTBA

MHO>KHMTEJIH, 3aMEHbI IEpEMEHHON) TIPU PEILIEHUU TPUTOHOMETPUUECKUX YpaBHEHHI.
YMeHne oTMeuaTh Ha Kpyre pelieHts TPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

ApKCHUHYC, apKKOCUHYC,
apKTaHTeHC Yncia

O3HakoMJIEHHE C IOHATHEM 0OpPaTHBIX TPUTOHOMETPHUUECKUX (PYHKIIMA.
N3ydenue onpenenennii apkCHyca, apKKOCHHYca, apKkTaHTeHca YKciia, opMyIHpoBaHUE X, H300pakeHHe Ha
€IMHUYHOM OKPYKHOCTH, IPUMEHEHHUE IIPU PELlICHUH YpaBHEHUN

®YHKIUU, UX CBOUCTBA U TPA®UKH

OyHKIWH.
[ToHsaTHE O HEMPEPHIBHOCTH
byHKIIH

O3HakoMJIeHHE C IOHATHEM [IEPEMEHHOM, PUMEPaMU 3aBUCUMOCTEH MEKy NEpEeMEHHBIMHU.

O3HakoMIieHHE ¢ IOHATHEM rpaduka, onpeaesieHne TPUHAICKHOCTH TOUKH rpaduky pyHkiuu. OnpeaeneHue mo
(dhopmyre mpocTeiiiiei 3aBUCUMOCTH, BUJIa ee rpaduka. Breipaxkenue no gopmyre ogHOI nepeMeHHON Yepe3 Apyrue.
O3zHakomIieHHe ¢ onpezeneHueM QyHKINH, GOpMYITHPOBAHUE €T0.

Haxoxnaenue obnactu onpe/eseHus 1 001acT 3HaYeHU PyHKIUN




CoiicTBa (hyHKINH.
I'paduueckast uHTEpIIpETAIUS.
[Tpumeps! GyHKIIMOHATBHBIX
3aBUCHMOCTEHN B PEAIBHBIX
nporeccax u SIBICHUIX

O3nakomiieHHE ¢ TpuMepamMu (PyHKIIMOHAIBHBIX 3aBUCUMOCTEN B PEAIbHBIX MPOLIECCAX U3 CMEKHBIX AUCIUILINH.
O3HakoMIIEHHE C JI0Ka3aTeNbHBIMU PACCYKICHUSAMH HEKOTOPHIX CBOMCTB JIMHEHHON U KBaJpaTHYHON (HYyHKUIHUH,
MPOBEACHUE HCCIIEI0BAHUS JIMHEIHOM, KYCOYHO-IMHEHHOH, TpOOHO-TMHEWHON 1 KBAAPATUYHON (PYHKIUH,
nocrpoeHue ux rpadukos. [loctpoenne u urenne rpadukos ¢pynkuuid. McecnenoBanne GyHKIUH.

CocrasiieHne BUI0B (DyHKIMI [0 JAHHOMY YCIIOBHIO, PELICHHE 33734 Ha SKCTPEMYM.

Brimonnenune npeobpazoBanuii rpaduka GpyHKIMN

OO6paTHble QyHKIUU

N3ydenue nousaTus o6patHOil pyHKIMU, ONpeeNieHue BUa U NOCTpoeHue rpadrka oopaTHON QyHKIUH,
HaxoXJAeHHE ee 00JacTu onpeeneHus U 00nacti 3HaueHuil. [IpuMeHenne cBoicTB PyHKIUI IpU UCCIeI0OBAaHUU
YPaBHEHUH U PELICHUH 3a/1a4 Ha SKCTPEMYM.

O3HaKOMJIEHHE C IOHSITHEM CJI0XKHOU (DYHKIIMH

CrerieHHEbIe, TTOKa3aTeNbHEIE,
Jorapu(pmMuIecKue u

Boruncnenue 3naueHnii (yHKIMI 10 3HaYEHHUIO apryMeHTa.
Onpenenenre MoJI0KEHNUs TOUKU Ha Tpaduke Mo ee KoopauHaTaMm U Hao0opoT. Vcnonb3oBaHue CBONCTB (yHKIIHIMA

TPUTOHOMETPUYECKHE JUIS CpaBHEHUS 3HAUEHUN CTeNeHel U orapudmMoB.

¢byukuun. OOpaTHble [TocTpoenue rpaduKoB CTETIEHHBIX U JIOTAPUPMUIECKUX QYHKITHH.
TPUTOHOMETPHUUECKHE

byHKIAN

Conep:xanue 00y4eHust

XapakTepuCcTHKA OCHOBHBIX BU/I0B JeSITeJIbHOCTH CTYJAE€HTOB (HA YPOBHE YUeOHBbIX J1eHCTBUM)

Pemenue nokasarenpHbIX U JOrapu(PMUUECKUX YPAaBHEHUH U HEPABEHCTB 10 U3BECTHBIM aIrOPUTMaM.
O3HaKOMJIEHHOE TIOHSTHEM HENPEPBHIBHOM Mepruoandeckoil PyHKuuu, GopMyIupoBaHUE CBOWCTB CUHYCA U KOCHHYCA,
MOCTPOEHHUE UX I'PaUKOB.

O3HakoMJIEHHE C TOHSITHEM FrapMOHUYECKHUX KOJI€OaHW U TPUMepaMU TapMOHUYECKUX KOJIEOaHUN Al OTIMCAHUS
MPOIIECCOB B PU3UKE U APYruX 001acTsIX 3HaHUsA. O3HAKOMIICHHE C TIOHATHEM Pa3phIBHOM MEPHOINYECKO QyHKIUY,
(dhopMynupoBaHe CBONCTB TAHT€HCA U KOTAHT€HCA, IOCTPOSHUE UX TPadUKOB.

[IpumeHeHre cBONUCTB (PYHKIMIA U1 CPAaBHEHUS 3HAUEHUH TPUTOHOMETPUUYECKUX (DYHKIUH, perieHus
TPUTOHOMETpHUUYECKHX ypaBHeHUH. [locTpoenue rpadmkoB 0OpaTHBIX TPUTOHOMETPUYECKUX (DYHKIMHA U onpesieneHue
1o rpaduKam X CBOMCTB.

Brimonnenue npeobpazoBaHus rpapuKoB




HAYAJIA MATEMATHYECKOT'O AHAJIN3A

IlocnenoBarenbHOCTH

O3HaKoMJIEHHE C IOHATHEM YUCIIOBOM MOCIIEI0BATENBHOCTH, CIIOCO0AMU €€ 3a/1aHNsl, BBIUMCICHUSMHU €€ YJICHOB.
O3HakoMJIEHHE C IOHATHEM IIpeiena Mocie10BaTeIbHOCTH. O3HAKOMIIEHUE C BBIYUCICHUEM CYMMbl OECKOHEYHOTO
YHCIIOBOTO psiJia HA PUMEPE BHIYUCICHUSI CYMMBI OECKOHEYHO yOBIBAIOIIEH reOMETPUIECKOM MPOTPECCHH.
Pemenue 3a1a4 Ha mpuMeHEeHNE POPMYIIBI CyMMBI OECKOHEYHO YOBIBAIOIIEH reOMETPUIECKON IPOTPECCUr

[IponsBoHas u ee
MIPUMEHEHHUE

O3HaKOMJIEHHE C IOHSITHEM ITPOU3BOTHOM.

N3ydenue u popmynnpoBaHue ee MEXaHUYECKOTO U T€OMETPUUECKOTO CMBICIIA, U3YUEHHE aJTOPUTMAa BHIYMCICHUS
MIPOU3BO/IHOM Ha MpUMEpE BBIYUCIIEHNS MITHOBEHHOM CKOPOCTHU U YTII0BOT0 KO3 (uiineHTa KkacaTelbHOM.
CocraBieHre ypaBHEHHS KacaTelIbHOM B 00111eM Buje. Y cBoeHHe npaBuil JuddepeHInpoBaHus, TaOIUIbI
MIPOU3BO/IHBIX 3JIEMEHTapHbIX (YHKIUH, MpuMeHeHue i quddepeHunpoBaHus QyHKINN, COCTaBICHHS YpaBHEHUS
KacaTeJIbHOM.

N3ydenne TeopeM o cBsI3U CBOMCTB (PYHKIIMHU U MPOU3BOAHOM, (POPMYIHPOBKA HX.

[IpoBenenue ¢ MOMOIIBIO TPOU3BOIHON HccieIoBaHU GYHKIMH, 3alaHHON hopmMyIoil. YcTaHOBIIEHUE CBSA3HU CBOMCTB
(GyYHKIIMM U TPOU3BOIHOM 1Mo uX rpadukam. [IpumeHenne npon3BoHOMN Ui peleHus 3a7a4 Ha HaXOXKCHHE
HauOOJIbIIEr0, HAMMEHBILIEr0 3HAUEHHsI U Ha HaXOKJEHHUE IKCTpeMyMa

[TepBooOpa3zHast u WHTETpa

O3HakOMJIEHHE C TIOHSITHEM MHTErpajga U MepBOOOpa3HOM.

N3yuenune nmpaBuiia BEIYUCICHHS IEPBOOOpa3HOM u Teopembl HproTonHa— JleiiOHMIIA.

Pemenue 3aga4d Ha cBsI3b IEPBOOOPA3HOM U €€ MPOU3BOIHOM, BEIUMCICHUE TIEPBOOOPA3HOM A1 JaHHON (PYHKITHH.
Pemenue 3aia4 Ha MpUMEHEHHE UHTETPaIa JAJisl BEIUUCICHUS (PU3NUECKUX BEJIMYUH U ILIOMIAeH

YPABHEHMUA 11 HEPABEHCTBA

YpaBHEHHS U CUCTEMBI
YPaBHEHUH
HepasenctBa u cucremsl
HEPABEHCTB C IBYMsI
IIEPEMEHHBIMU

O3HakoMIIeHHE € IPOCTEHIINMU CBEJCHUSAMHU O KOPHIX aJIreOpandeckuX ypaBHEHUH, IOHATUAMH UCCIIEA0BAaHUS
YpaBHEHUH U CUCTEM ypaBHEHUH.

N3yuenne Teopuy paBHOCHWIIBHOCTH YpaBHEHHH U ee npuMeHeHus. [loBTopeHne 3anucu peteHns CTaHaapTHBIX
ypaBHEHUH, IPUEMOB IIpeoOpa30BaHus ypaBHEHUM JJIs CBEIEHHsI K CTaHIaPTHOMY YPaBHEHHMIO.




Coaepixkanue o0yueHust

XapakTepuCTHKA OCHOBHBIX BH/IOB JI€SITEJILHOCTH CTY/IEHTOB (HA YPOBHe Y4eOHBIX /IeliCTBHIl)

Pewrenne pannoHanbHBIX, UPPALMOHAIBHBIX, IIOKA3aTEIbHBIX U TPUTOHOMETPUYECKUX YPABHEHUN U CUCTEM.
Hcnonbs3oBanue CBOUCTB U rpaduKkoB (pyHKIMN AJs perieHus ypaBHeHui. [IoBTopenne 0CHOBHBIX IPUEMOB PELICHUS
cucreM. PenieHue ypaBHeHUH ¢ IPUMEHEHUEM BCEX MPUEMOB (Pa3IoKEHUsI HA MHOKHUTEIU BBE/IEHUS HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKH IPaQIecKOro METOIA).

Pemienune cucrem ypaBHEHHI ¢ TPUMEHEHUEM PA3IMYHBIX CIIOCOOOB.

O3HakoMIIeHHE ¢ OOIIMMH BOIIPOCAMH PELICHUSI HEPABEHCTB U MCIIOJIb30BAaHUE CBOWCTB M Ipa)MKOB (PYHKIIHIA MTpH
pEeLIEHUN HEPABEHCTB.

Pemienne HepaBEHCTB M CHCTEM HEPABEHCTB C IPUMEHEHUEM PA3INYHBIX c110cO00B. [IpuMeHeHne MaTeMaTHUeCKUX
METO/IOB JJIsl PELLIEHUs COJepKATENbHbIX 3aJ]a4 U3 pa3IMuHbIX oOnacTell HayKu U MpakTUKU. MIHTepnpeTupoBanue
pPe3ybTaTOB C Y4ETOM PEAIBHBIX OIPAaHUYEHUN

3JEMEHTHI KOMEUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

OCHOBHBIE TTOHATUS
KOMOMHATOPUKHU

N3ydenue npaBuia KOMOMHATOPUKYU U IPUMEHEHHE TP PEIIEHUH KOMOMHATOPHBIX 3a/1a4. PerieHre KoMOMHATOPHBIX
3a/1a4 METOJ0M Tiepebopa U Mo MPaBUIy YMHOKEHHUS.

O3HakoMIJIeHHE C IOHATUSIMH KOM6I/IHaT0pI/IKI/II pasMCIICHUAMH, COUCTAaHUAMU. IICPECTAHOBKAMH U (i)OpMy.]'IaMI/I JJIA
WX BBIYUCIICHUS.

OObscHeHue U IpuMeHeHue GOopMyIT ajl sl BRIUMCIICHUS pa3MEIleHU, IEpeCTaHOBOK U COUETaHUM MPH peleHUH
3azad.

O3znakomiuenue ¢ ouaomoM HeroToHa u TpeyronpaukoM [lackans. Pemenne mpakTuueckux 3a/1a4 ¢ UCIOJIb30BaHUEM
MOHATHI U TPaBUJI KOMOMHATOPUKH

DneMEeHTBI TEOPHH
BEPOSITHOCTEH

I/ISY‘IGHI/IG KIIaCCUYCCKOIr'0 OpEACICHUA BEPOATHOCTH, CBOICTB BEPOATHOCTH, TCOPEMEI O CYMME BepOHTHOCTeﬁ.
PaCCMOTpeHI/Ie IIPUMEPOB BEIYHCIICHUSA BCpOHTHOCTeﬁ. Pemrenne 3a4a4 Ha BBIYUCJIICHUC BepOHTHOCTeﬁ COOBITHM

[IpencraBieHne qTaHHBIX
(TabnuIIbl, TUarpamMMBbl,

rpadpukm)

O3HaKOMJICHHE C MMpeaACTAaBJICHHUEM YHCJIIOBBIX JJAHHBIX U UX XaPAKTCPUCTHUKAMMU.
Pemenue INPAaKTUYCCKUX 3a/la4d Ha 06pa60TKy YHUCJIOBBIX JAHHBIX, BBIYUCIICHUC UX XaPAKTCPUCTUK

I'EOMETPUA

[IpsiMble U IJIOCKOCTH B
IIPOCTPAHCTBE

®opMyIUpOBKA U MPUBEAECHUE JI0KA3aTEIbCTB IPU3HAKOB B3aUMHOI'O PACHOJIOKEHUS IPSAMBIX U IIOCKOCTEH.
PacniozHaBaHue Ha yepTekax U MOJAEIAX PA3IMUHBIX CIIy4aeB B3aUMHOIO PACIOJIOKEHUS MPAMBIX U INIOCKOCTEH,
apryMEHTHPOBAHHUE CBOMX CYXICHHUM.

DopMynMpOBaHUE ONPEAEICHUH, IPU3HAKOB U CBOMCTB NApAJUIEIbHBIX U NIEPIEHANKYJISPHBIX INIOCKOCTEMH,




JBYTPAHHBIX U JTUHEWHBIX YIJIOB.

BeoinosiHeHuE OCTPOEHUS YIJIOB MEXAY NPSAMBIMU, NPSAMON U IJIIOCKOCTBIO, MEKTY IUIOCKOCTSMU 110 ONMCAHUIO U
pacro3HaBaHHE UX HA MOJAETISX.

[IpumeHeHue NpU3HAKOB U CBOWCTB PACIIONIOKEHUSI IPSMBIX U INIOCKOCTEN IIPU PEILIEHUU 3a1a4.

N300pakenue Ha pUCyHKax U KOHCTPYUPOBAHUE HA MOJIENISX NEPIEHANKYISIPOB U HAKIIOHHBIX K IJIOCKOCTH, MPSMBIX,
HIapaJuIeNIbHBIX IUIOCKOCTEH, YIIIOB MEXy NPSIMOM U INIOCKOCTHIO U 000CHOBAaHHUE IIOCTPOCHHUS.

Pemenue 3a1a4y Ha BHIYMCIIEHUE T€OMETPUYECKUX BeIMUMH. ONIMCHIBAHNE PACCTOSIHUSI OT TOUYKHU J0 IJIOCKOCTH, OT
OPSIMOM JI0 TUNIOCKOCTH, MEXAY INIOCKOCTSIMU, MEX1Y CKPELIUBAIOIIUMUCS IPSIMBIMHU, MEKY IPOU3BOJIbHBIMU
¢urypamu B IpoOCTPaHCTBE.

Coaepixkanue o0yueHust

XapaKTep OCHOBHBIX BUI0B J1€ATCJILHOCTH CTYICHTOB (l—la YpPOBHE y‘leﬁHbIX HeﬁCTBHﬁ)

dopMyTHpOBaHKE U IOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOpeMa CyIeCTBOBAHMS, CBOMCTBA).
N3obpaxenne Ha YepTexax U MOJEIISIX PACCTOSIHUS M 000CHOBAaHUE CBOUX CyXJeHU. OnpeneneHne U BEIUUCI CHIE
paccrosHuii B mpoctpaHncTe. [IpuMenenne GopMyl U TeOpeM MIIaHUMETPUH JJISl PEeLIeHHs 3a1a4.

O3HakoMJIeHHE C IOHITHEM MapajIeIbHOTO MPOEKTUPOBAHUS U €ro cBoiicTBaMu. DopmynupoBaHuE TEOPEMBI O
IJIOLIAAU OPTOTOHAIBHOM MPOEKIIUU MHOTOYTOJIbHUKA.

[Ipumenenne Teopun ajisi 000CHOBAHUS MOCTPOCHUM W BEIYUCIICHHI.

ApPryMEeHTHpPOBaHUE CBOUX CYKJEHHUI O B3aMMHOM PaCIOJIOXKEHUH MPOCTPAHCTBEHHBIX QUTYP

MHoOrorpaHHuKu

Onrcanue U XapaKTePUCTUKA PA3TMYHBIX BUOB MHOTOTPAHHUKOB, MIEPEYUCIICHUE X DJIEMEHTOB M CBOMCTB.
N3o06paxxeHne MHOTOIPAaHHUKOB M BBITIOJTHEHUE TTOCTPOSHHUS Ha U300PKEHHUAX U MOJCIISIX MHOTOIPAaHHHUKOB.
Brruncienue TMHEHHBIX JIGMEHTOB M YTJIOB B MPOCTPAHCTBEHHBIX KOH(UTYpALIUSIX, apTYMEHTUPOBAHUE CBOUX
CYXKJICHUH.

XapakTepucTUKa U H300paKeHWe CEYCHUS, Pa3BEPTKH MHOTOTPAHHUKOB, BBIYMCIICHUE TUIOIIAICH ITOBEPXHOCTEH.
[TocTpoenue nmpocTermmx ceueHuit Kyoda, mpu3Msl, mupamubl. [lpumenenune GpakToB u cBeieHUH U3 TUIAHUMETPHH.
O3HakoMJIeHHE C BUJIaMU CUMMETPHUIl B IPOCTPAHCTBE, POPMYITHPOBAHUE ONIPEACTICHUI 1 CBONCTB.
XapakTepucTHKa CAMMETPHUH TeJI BpallleHNsI © MHOTOI'PAaHHHUKOB.

[IpuMeHeHre CBOMCTB CUMMETPHH TIPU PEIICHUH 3a/1a4.

Hcnonb3oBanue mpruoOpeTEHHBIX 3HAHUM JITsl KCCIIeI0OBAHUS M MOJCIMPOBAHUS HECIOKHBIX 3a/1a4.
N300pakeHne 0OCHOBHBIX MHOTOTPAaHHUKOB U BBIIIOJIHEHUE PUCYHKOB 110 YCIOBHSM 33134




Tena u noBepxHoOCTH
BpallleHUH

O3HakoMIIEHHE C BUIaMU T BpalleHus, GOpMYyITUPOBAaHHE UX OTIPE/ICICHUI 1 CBOMCTB.
®opMynupoBaHUE TEOPEM O CEUEHHH Il1apa MJIOCKOCThIO U INIOCKOCTH, KacaTelbHOU K cdepe.
XapakTepucThKa 1 U300pakeHue TeJ BPaIleHHs], UX Pa3BEPTKH, CCUCHHUS.

Pemienune 3a1a4 Ha IOCTPOCHUE CEUEHUM, BBIYMCICHUE AJIMH, PACCTOSHUMH, yrioB, mwiomaneil. [Iposenenue
JI0Ka3aTeJIbHbBIX PACCY)KJIEHUH IPU PEILICHUH 3a1a4.

[IpumeHeHre CBOMCTB CUMMETPUH PU PELICHUH 3a/1a4 Ha Tejla BpaleHUsl, KOMOUHAIUIO Tell.
N300pakeHne 0OCHOBHBIX KPYTJIbIX TEJ U BBIIIOJIHEHUE PUCYHKA 110 YCIOBUIO 33Ja4u

N3mepenus B reomerpun

O3HakoMJIeHHE C NOHATUIMM IJIOAAN U 00beMa, aKCHOMaMU U CBOMCTBaMHU.

Pemenue 3a1a4y Ha BBIYMCIIEHUE IUIOMIAAEH MIOCKUX QUTYP C IPUMEHEHUEM COOTBETCTBYIOMIMX (GOopMYIl U (HAaKTOB
13 IMJIAHUMETPUH.

N3ydeHnue TeopeM 0 BHIYMCICHUU 00bEMOB IPOCTPAHCTBEHHBIX TEJl, peLICHHUE 3a/1a4 Ha IPUMEHEeHHE HopMyIl
BBIYKCIIEHUSI 00BEMOB.

N3yuenue hopmyi Ui BBIYUCIEHUS TUIOMIA/Iel TOBEPXHOCTE MHOTOIPaHHUKOB U TEJ BpallleHUs.

O3HaKOMJIEHHE ¢ METOJIOM BBIYMCIIEHUS TUIOIIA I IOBEPXHOCTH C(EpPHI.

Pemenue 3a1a4y Ha BeIYMCIIEHUE TUIONIAJEH MOBEPXHOCTH NMPOCTPAHCTBEHHBIX TEI

Koopannats! 1 BEKTOpEI

O3HakoOMJIEHHE C IOHATHEM BEKTOpa. M3yueHne 1ekapToBON CUCTEMBI KOOPIUHAT B IIPOCTPAHCTBE, TOCTPOCHNUE T10
3aIaHHBIM KOOpAWHAaTaM TOYCK U HJ'IOCKOCTGIZ, HaXO0XICHHUE KOOPANHAT TOYCK.

Haxosxnenue ypaBHEHUN OKPYKHOCTH, CEPBI, TIIOCKOCTH. BrIUncIeHNE pacCTOSHUN MEX Ty TOUKaAMHU.

N3ydeHnne cBONCTB BEKTOPHBIX BEJIMYMH, IIPABUJI Pa3NIO’KEHUS BEKTOPOB B TPEXMEPHOM MTPOCTPAHCTBE, MTPABHII
HaX0XJACHUS KOOPIUHAT BEKTOpa B MPOCTPAHCTBE, MPaBUJI JCHCTBUI ¢ BEKTOpaMU, 3aJaHHBIMU KOOPIUHATAMH.
[IpumeHeHue Teopuu IpyU pelIeHNH 3a7a4 Ha IEHCTBUS C BEKTOPaAMHU.

N3ydeHue ckaasipHOrO MPOU3BEACHUS BEKTOPOB, BEKTOPHOTO YpaBHEHHS MPSAMOU U MI0ockocTu. [Ipumenenue
TEOPUHU IIPU PELICHUH 33/1a4 Ha JIEHCTBUS C BEKTOpaMH, KOOPAUHATHBIN METO/I, MPUMEHEHHE BEKTOPOB IS
BBIYHCIICHUS BEJIMYUH YIJIOB U PACCTOSHUM.

O3HakoMJIEHHE C JOKa3aTeIbCTBAMH TEOPEM CTEPEOMETPUH O B3aUMHOM PACIOJIOKEHUHU IPSIMBIX U TUIOCKOCTEH ¢
UCIIOJIb30BAaHUEM BEKTOPOB




YcaoBus peanu3anuu NporpaMmbl
1. TpeboBanus K MUHIMAJIbHOMY Y4€OHO-METOJUUECKOMY U MAaTEPHAIILHO - TEXHUYECKOMY
obecnieuenuto [Iporpammpl yaeOHOHU auCIUTUINHBI «MaTemMaTukay

OcBoenue nporpamMmsl yueOHOM AMCUUIIIMHBI «MaTreMaTtuka» MpeArnogaraeT Haluuue B
npodeccuoHanbHOW  00pa30BaTENbHON  OpraHM3alluy, pealu3yromeld  o0pa3oBaTEIbHYIO
mporpaMMmy cpeanero ooOmero oOpasoBanust B mnpeaenax ocBoeHuss OIIOII CIIO na 0Gasze
OCHOBHOTO 00IIero o0pazoBaHus, y4eOHOTO KaOWHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH
obecrieunTh OOydJaromMMCcs CBOOOIHBIN AOCTynm B VHTEpHET BO BpeMs ydeOHOTO 3aHSATHS U
Iepuo]] BHEY4€OHO 1A TENbHOCTH.

[lomemenne kaOwWHETa  JODKHO  YAOBJIETBOPATH  TpeOoBanwsiv  CaHWTapHO -
anuAeMuoIornueckux npasui u HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIEHO
TUMOBBIM  00OpYJOBaHHMEM, YyKa3aHHbIM B HACTOSIIMX TpeOOBaHMSIX, B TOM 4YHUCIIE
CHEeHaTN3UpPOBAaHHON y4eOHOIl MeOenbl0 U CpeAcTBAMM OOYYEHHUs, JOCTATOYHBIMHU IS
BBINIOJIHEHUS] TpeOOBaHUIl K YpOBHIO NOJAroToBKH oOyuaromuxcs.( Ilucemo MuHucrepcrsa
obpazoBanusi u Hayku P® ot 24.11.2011 Ne MJI-1552/03 «OO6 ocHameHuu
00111€00pa30BaTENBHBIX YIPEIKICHUN YUeOHBIM U yueOHO-1a00paTOPHBIM 000PYI0BaHUEM. )

B xabunere AOMKHO OBITH MYJIbTUMEIUNHOE O0OpPYIOBaHUE, IMOCPEICTBOM KOTOPOTO
Y4aCTHUKHM 00pa30BaTebHOrO Mpoliecca MOTYT MPOCMaTpUBaTh BU3YaJbHYIO0 MH(GOPMAILIHUIO TIO
MaTeMaTHKe, CO3/1aBaTh IPE3EHTALMHU, BUIEOMaTepUabl, HHbIE TOKYMEHTHI.

B cocraB y4eOHO-METOOMYECKOTO U  MaTepUAIbHO-TEXHUYECKOTO  OOecreyeHus
MporpaMMbl yueOHOM AucuuIUIMHbI «MaTemaTuka BXOIAT:

e MHOTO(YHKIIMOHAJIBHBIN KOMILJIEKC MPErNoiaBaTes;

® HarIAgHbIE MOCOOMS (KOMIUIGKTHI YYEOHBIX TaOMUIl, TUIAKATOB, IOPTPETOB
BBIJAIOIINXCS] YIEHBIX-MAaTEMaTHKOB U JIp.);

¢ UH(QOPMAIIMOHHO-KOMMYHHKATHUBHBIE CPEJICTBA;

® DKPaHHO-3BYKOBBIE TIOCOOUS;

® KOMIUIEKT TEXHHYECKOM MOKYMEHTAIlMH, B TOM YHCII€ MacropTa Ha CpeacTBa
0o0yueHus, ”HCTPYKIIMH 110 UX UCIOJIb30BaHUIO U TEXHUKE O€30MaCHOCTH;

e OubmmoTeuHbIN HOHI.

B O6ubnuoreuynsrii GoHI BXOAAT ydyeOHHKH, ydeOHO-MeToaudeckue KoMruiekTel (YMK),
ofOecrieunBaroIe OCBOEHUE yuyeOHOW muciumiuHbl «MaTemarukay pPeKOMEHJOBaHHbBIE WIU
JOTYILIEHHBbIE JJIs UCHOJBb30BaHUS B MPO(EeCcCHOHAIBHBIX O00pa30BaTENbHBIX OpraHU3alMsX,
pean3yronmx 00pa30BaTeNbHYI0 MHpOrpaMMy CpeAaHero oOmiero oOpa3oBaHMs B Ipenaenax
ocsoenust OITOII CITO Ha 6a3e ocHOBHOTO 00I1Iero 0Opa3oBaHMsI.

bubnuoreuynsiit  (GoHA MOXKET OBITh JIONOJHEH OJHIMKIONEAUSIMH, CIPaBOYHHKAMHU,
HAaY4YHOM, HAYYHO-TIONYJIIPHOU U IPYrOU JINTEPATypPOU IO MaTEMATHKE.

B mporecce ocBoeHus mporpaMMbl y4eOHOW NUCHUIUIMHBI «MareMaTHka»  CTyJIEHTHI
JOJKHBI TOJYYUTh BO3MOXHOCTH JIOCTyMa K OJJEKTPOHHBIM Y4eOHBIM MaTepuanaMm Io
MaTeMaTHKe, UMEIOIUMCS B CBOOOIHOM JOcCTyne B ceTu HTepHeT (3IEeKTPOHHBIM KHHTaM,
MpaKTUKyMaM, Tectam, marepuanam EI'D u ap.).

IIporpammHoe oOecnieyeHue

MS Win XP Professional SP2 32-bit Russian Legalization DVD License Ne43899319,
nuneHsupoBandbiii qoroop ot 07.05.2008 (OO0 «HITO Wuaykiwmst BpsiHckoe mpemacT.»),
«Microsoft Office Standart 2007» Microsoft Open License 43178755 (OOO «HIIO
Wuaykius»), HOMep 3aKa3za TOproBoro nocpeanuka : ML766281-3

2. UndopmannonHoe odecneyeHue
OcHoBHast InTEepaTypa

1.I'ycak, A. A. Maremartuka : nocobue-peneturop / A. A. I'ycak, I'. M. I'ycak, E. A. bpuuukosa.
— 2-e m31. — Mumuck : Terpanur, 2018. — 720 ¢. — ISBN 978-985-708-1-97-4. — Tekcr :



AIIEKTPOHHBIN // DIEeKTPOHHBIN pecypc udpoBoit odpazoBaTenbHoi cpeast CI1O
PROFo06pa3oanue : [caiit]. — URL.: https://profspo.ru/books/88821

2.Kap6aunnckas, H. b. MaremaTnka : mpakTUKyM ISl CPEAHEr0 IpoQecCHOHATBHOTO
obpazoBanus / H. b. Kapbaunnckas, E. E. XaputonoBa. — Mocksa : Poccuiickuii
rOCyJapCTBEHHBIN yHUBepcuTeT npaBocyaus, 2019. — 114 ¢. — ISBN 2227-8397. — Teker :
ANIEKTPOHHBIN // DICKTPOHHBIN pecypc udpoBoii odpazosarensHoit cpenbl CI1O
PROFo6pa3oanue : [caiit]. — URL.: https://profspo.ru/books/94184

3. Maremaruka. COOpHHK 3a/1a4 110 yIITYOJIGHHOMY KypCy : y4eOHO-MeToaudeckoe mocooue / b.
A. bynaxk, H. J1. 3onotapéa, FO. A. Tlonos [u ap.] ; nox pexakiueir M. B. ®egoroBa. — 5-¢
3. — Mocksa : Jlaboparopus 3uanuid, 2020. — 327 ¢. — ISBN 978-5-00101-707-3. — Texkct
: BJIEKTPOHHBIN // DIEeKTPOHHBIN pecypc undposoii oopazoBaTenbHol cpeast CI1O
PROFo6pa3oanue : [caiit]. — URL: https://profspo.ru/books/98524

JlonoIHNTEIbHASI JINTEPATYpa

1.bammaxos M.M. MaremaTuka: ainredpa u Hauajaa MaTeMaTHYECKOTO aHalIM3a, FeOMEeTpHUs:
y4eOHUK Ui CTYJI€HTOB MPO(eCCUOHANBHBIX 00pa30BaTEIbHBIX OpraHU3aIUil, 0CBAaUBAOLIUX
npodeccuu u cnenuansHocT CI1O. — M., 2017

2. bammakoB M.1 Marematuka: ainre6pa u Hauajga MaTeMaTUYECKOrO aHaIu3a, FeOMETPHS:
Coopnuk 3a1au poribHON HarpaBiaeHHOCTH: yueb. [Tocobue nmst cTyneHTOB
npodecCuoHaNTBHBIX 00pa30BaTEIbLHBIX OPraHu3alfii, 0CBaMBaIOIINUX Npodeccun u
cnemmanpHocTu CIIO. — M., 2017

IIporpamMHoe oOecniedeHue

MS Win XP Professional SP2 32-bit Russian Legalization DVD License Ne43899319,
nunensupoBanubiii goroop ot 07.05.2008 (OO0 «HIIO Uuaykums bBpsHCKOE mperct.»),
«Microsoft Office Standart 2007» Microsoft Open License 43178755 (OOO «HIIO

Wuaykius»), HOMep 3aKkaza TOProBoro nocpeanuka : ML766281-3

HNurepHer-pecypcsl

http: //www.iprbookshop.ru/ - DnekrponHo-0ubmoTeunas cucrema |IPRbooks
http://www.consultant.ru/ - CnpaBouHo-nipaBoBas cucrema Koncynprantlntoc
http: //lwww.elibrary.ru/ - HanimoHansHast 3;1eKTpoHHast OHOIMOTEKA

http: //lwww.edu.ru/ - ®enepanbubiii MHTepHET-TIOpTaN «Poccuiickoe 00pa3oBaHKe

3. Meroauyeckue peKoMeHAANUM [IJIsi MHBAJIUAOB M JHI € OrpaHUYeHHBIMHU
BO3MOKHOCTSIMH 310POBbS

st 0Oyyarommxcst ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0pPOBBSI MOT'YT IPUMEHSTHCS
creayromue GopMbl OpraHU3aIUK MEAArOrMYECKOro Mpolecca U KOHTPOJIs 3HAaHHMI:

0151 CLAbOBUOAUUX

- obecnieunBaeTCs HHANBUYaIbHOE paBHOMEpPHOE ocBelleHrne He MeHee 300 Jrokc;

- JUId BBIIOJHEHUS KOHTPOJIBHBIX 3aJaHUi TpH HEOOXOJAWMOCTH IPEIOCTaBISIETCS
YBEJIMUUBAIOIIEE YCTPONUCTBO;


https://profspo.ru/books/88821
https://profspo.ru/books/94184
https://profspo.ru/books/98524
http://www.iprbookshop.ru/
http://www.consultant.ru/
http://www.elibrary.ru/
http://www.edu.ru/

- 33/1aHUS IS BBITIOJHEHMS], @ TAK)Ke MHCTPYKLHUS O TIOPSI/IKE BBIMOJHEHUS! KOHTPOJIBHBIX
3a7aHui 0POPMIISIOTCS YBEITHMYCHHBIM IIpuTOM (pasmep 16-20);

OJIs1 27IYXUX U CADOCTLIUAUUX!

- olecrieunBaeTcsi HaNMYME 3BYKOYCHWJIMBAIONICH — ammapatypbl  KOJUIGKTUBHOTO
MOJIb30BAHMS, TPU HEOOXOAMMOCTH OOYYaIOIIUMCS TPEIOCTABISIETCS 3BYKOYCHIMBAIONIAS
anmaparypa HHIUBUIYaJIbHOTO MOJIb30BAHNUS;

- JUTS JIUIL C TSDKEJIBIMH HApYIICHUSAMHU PEUH, TIIyXHX, cI1a00CIHBIIIAIIX BCe KOHTPOJIbHbIE
3aJJaHUS 110 KEJIAHUIO 00YUJaAIOIIUXCSI MOTYT IPOBOUTHCS B MUCEMEHHOM (opme.

OcHoBHOIi (hopMO¥ OpraHU3aINH MEAArOrMYECKOT0 MPOIIecca SIBIISIETCS HHTETPUPOBAHHOE
oOy4yeHrne MHBAIIUIOB, T.€. BcE 00yJaronrecs 00yJaroTcsl B CMEIIAHHBIX TPYIIIaxX, UMEIOT
BO3MO’KHOCTB IOCTOSTHHO OOIIATHCSI CO CBEPCTHUKAMM, JIeTde aIalTHPYIOTCS B COLIUYME

KoHTposb 1 o11eHKa pe3yJIbTaTOB OCBOCHUS y4E€OHOU TUCHHUIIITUHBI

KoHTponbs # oOlleHKa pe3yJbTaTOB OCBOCHUS Y4YEOHOW JIUCUUILIMHBI
OCYLIECTBIIIETCS IPENOAABATEEM B IPOLECCE MPOBEICHUS MNPAKTUYECKUX
3aHATHM M Ja00paTOpHBIX paboOT, TECTUPOBAHMS, a TaKXKE BBITTOJIHEHUS
00y4JaromMMHCS UHANBUAYATbHBIX 3a/IaHHUH, POEKTOB, UCCIICTOBAHUH.

DopMbI U METObI
KOHTPOJIAL
OLIEHKH
pe3yJbTaToB
o0y4eHust

Pe3yabTaThl 00yyeHus
(ocBOeHHBIE YMeHMSsI, YCBOCHHbIE 3HAHMS)

YMCHUSA:
® BBITIOJHATDH apI/I(l)MGTI/I‘IGCKI/IC I[CﬁCTBI/ISI Hald 9YucCjiaMu, VY CTHBIH CUeT

coyeTas YCTHbIE W THCBMEHHbBIC MPUEMbI, HAXOAUTb | MareMaTHuecKuii
NpUOIIDKCHHBIC  3HAYCHWS BEIMYMH M TOTPEITHOCTH | AUKTAHT
BbIUUCIICHNUI (aOCONIOTHAsS M OTHOCUTEIIbHAS); CpaBHHBATh | CaMocTosTelbHAS

YHCIIOBBIE BHIPAKCHUS; pabota
® Haxo/WTb 3HAYeHHs KODHs, CTENeHH, Jorapudma, |, ... . .
TPUTOHOMETPHYECKHX BHIPAKEHNH HA OCHOBE OMPENETEHHS, | 1yirant

UCIIONB3YSl NpH  HEOOXOAUMOCTH  MHCTPYMCHTAIBHBIC
CpPEeACTBa; IIOJH30BAThCS NPHUONIKCHHOW OILeHKOM mpu | Tecrosas

IIPAKTUYCCKUX pACUYCTaX, 1IPOBEPKa

® BBHINIOJIHATh MPEOOPa30BaHUS BBIPAKCHUHN, MPUMEHSIS
dbopMybl,  CBS3aHHBIE CO  CBOWCTBAMH  CTEIICHEH, CaMOCTOSI TCIIEHAS
aorapu(pMOB, TPUTOHOMETPUIECKUX (PYHKITUN; pabota

HCIO0Jb30BaTh NMPUOOPEeTEHHbIE 3HAHUSI M YMEHMS B | Dxzamen
NMPAKTUYECKOI 1eSITeJIbHOCTH U MOBCETHEBHOM KU3HM

® ISl MPAKTHYECKUX PAcueToB MO (hopmyiaM, BKItOUYas
dbopMyIbl, cofepKalllke CTEEeHH, PaguKalibl, JOrapuPMbl U

TPUTOHOMETPUYECKHUE byHKIMH, VCIOJIb3YS pu
HEOOXOJUMOCTH CIPaBOYHBIE MaTepUaibl U MPOCTEHIINE
BBIYMCIIUTEIILHBIE YCTPOMCTBA. CamocTosiTenbHas

pabora




DyHKUNM U TPaPUKHU

YMEHUs:

® BBYNCIATh 3HAaYeHUE (YHKIUM 1O 3aJaHHOMY
3HAUEHHUIO apryMeHTa NIpH pa3MYHbIX CIOco0ax 3aJaHus
dyHKIMY;

® ONpeNEsiTh OCHOBHBIE CBOMCTBA YUCIOBBIX (QYHKLUM,
WUTIOCTPUPOBATh UX Ha Ipadukax;

® CTpOUTH rpaduku W3YYEHHBIX byHKIUH,
WUTIOCTPUPOBAaTh 1O TpaduKy CBOMCTBA 3JIEMEHTAPHBIX
dyHKumii;

® LCIOJIb30BaTh MOHATHE (QYHKUMU IS ONUCAHUSA U
aHaJIM3a 3aBUCUMOCTEN BEJIMYUH;

HCI0Jb30BaTh NMPUOOPETeHHbIE 3HAHWS M yYMEHHMS B
NMPAKTHYECKON AeATeJIbHOCTH U MOBCEAHECBHOM KU3HHU:

® Uil ONWUCAHUS C TOMOIIbIO (GYHKUUNA Ppa3TUYHBIX
3aBUCUMOCTEH, MIpEACTaBICHUS 1754 rpaduyecku,
UHTEpIpeTaluu rpaduKos.

Hauajna mareMaTn4ecKoro aHajamsa

YMEHHS:

® HAXOJWUTh MPOU3BOIHBIC AIEMEHTAPHBIX (QYHKIINH;

® UCIOJBH30BaTh NMPOU3BOAHYIO JIJISI W3YYEHHUS CBOHCTB
GyHKIHN 1 TOCTpOeHUsI TpaduKOB;

® TpPHUMCHATh  TNPOW3BOAHYIO  JUISI  IPOBEICHUS
NPUOMKEHHBIX BBIYUCICHHNA, PEIIATh 33/1aud MPHUKIIATHOTO
XapakTepa Ha HaXOXKICHUE HAWOOJBIIETO M HAWMEHBIIIETO
3HAYCHUS,;

® BBYHCIATh B TMPOCTEUIINX CIy4dasx IUJIOMATUd U
00BEMBI C UCTIOJB30BaHUEM OMPEICTICHHOTO HHTETPaa;

HCIOJIb30BaTh NMPUOOPEeTeHHbIE 3HAHHWSI M YyMEHHMsI B
NMPAKTHYECKON JAeATeJIbHOCTH M IOBCEJIHEBHOW JKU3HU
JUISL:

® peElIeHUd TNPUKIATHBIX 3a4ad4, B TOM  YHUCIIE
COITMATbHO-2KOHOMUYCCKUX M (HU3UICCKUX, HA HAUOOJIBIIIHE
M HaWMCHBIINE 3HAYCHUS, HA HAXOXKICHUE CKOPOCTH U
YCKOPEHHS.

YI)aBHeHI/Iﬂ H HEPABCHCTBA

ymeHnus:

¢ pCIIAaTh pamnOHAJIbHBIC, IIOKAa3aTCJIBbHBIC,

DK3aMeH

Hccaenosarenncka
s paboTta

VYCTHBINA cUeT
CamocrosTenpHas
pabota

KonTtponbHas
paborta

Uccnenosarenncka
s paboTa

VYcrHblit onpoc

MareMaTnuecKkuii
JIUKTAHT

VYCcTHBIN cuer

CamMmocTosaTenpHas
pabota

Pemenue 3amau
DK3aMeH

Pemenue 3agau




Jgorapu(pMuyecKkue,  TPUTOHOMETPUYECKHUE  YpaBHEHUS,
CBOIAIIMECS K JIMHEWHBIM W KBAaJPAaTHBIM, a TaKXKe
AQHAJIOTUYHBIE HEPABEHCTBA U CUCTEMBI;

® [UCHOJNBb30BaTh  IpaUUECKUd  METOJ  pEeLIeHUs

YPaBHEHUN U HEPABEHCTB;

e 1300pakaTh Ha KOOPAMHATHOM TMIOCKOCTH PEUICHUS
YpaBHEHUM, HEPABEHCTB U CUCTEM C ABYMS HEU3BECTHBIMU;

® COCTaBJIATh W pEIIaTh YPAaBHEHHUS M HEPABEHCTBA,
CBSI3BIBAIOIINE HEM3BECTHBIC BEJIUYHUHBI B TEKCTOBBIX (B TOM
YuCJIe MPUKIIAIHBIX) 3a7a4ax.

HCI0Jb30BaTh NMPUOOPETEHHbIE 3HAHWS M yYMEHHMS B
NMPAKTHYECKON AeATeJTbHOCTH U MOBCEAHECBHOM KU3HU:

e JUIi TOCTPOEHHS W HCCIEIOBAHUS IPOCTEUIINX
MaTEeMaTUYECKUX MOJICJICH.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUS
BEPOSITHOCTEMN

yMeThb:

e pewaTh OpocTeiiline  KOMOWHATOpHBIE — 3a7adu
METOJZIOM Iepedopa, a TaKKe C MCIOJIb30BAHUEM H3BECTHBIX
bopmyu;

® BBIUMCIATH B MPOCTEHIIMX CIydasiX BEPOSITHOCTU
COOBITUI Ha OCHOBE IO/ICUETa YUCIIa UCXO0B;

HCNOJb30BAaTh NPUOOpPEeTeHHbIC 3HAHUS W YMEHHS B
NPaKTUYeCKOM 1eATeJIbHOCTH U MOBCEeIHEBHOM KM3HM

e I aHalM3a  pEAIbHBIX  YHCIOBBIX  JAHHBIX,
IPEJICTaBIICHHBIX B BUJI€ TUAarpaMm, rpadukoB;

e aHanm3a MH(OpPMAIUU CTATHCTHYECKOTO XapaKTepa.

I'EOMETPUASA

YMeETh:

® PpAacno3HaBaTh Ha yepTexkax 151 MOJEISAX
IPOCTPAHCTBEHHbIE  (POPMBI; COOTHOCUTH  TPEXMEPHBIE

00BEKTHI C X ONTUCAHUAMH, H300paKCHUSIMU;

® OIMCHIBaTh B3aHMHOE PACMOJOXKCHUE TMPSIMBIX H
IJIOCKOCTEH B TPOCTPAHCTBE, APSYMEHMUPOBAMb  CEOU
cydtcoerusi 06 3MoM pacnoioNCeHuu,

® aHAIM3UPOBATh B MPOCTEHIINX CIydasX B3aHMMHOE
PAacIIoIOKEeHHE 0OOBEKTOB B IPOCTPAHCTBE;

e H300paxaTh OCHOBHBICE MHOTOIPAaHHUKH M KPYIJIBIC
TeJ1a; BBITTOIHATH YEPTEHKH 110 YCIOBUSIM 3a]1a4;

Pemenue
IPUMEPOB
CaMocTosTenbHas
paborta

DK3aMeH

Pemenue 3agau

CamocrosTenpHas
pabota

Pedepar

VYcTHbli onpoc

VYcrHblii onpoc

MaremMaTnyeckut
IOUKTAHT

Pemenue 3amau Ha
MIOCTPOEHUE

Pemenue 3agau




e cmpoums npocmetiue ceuenus Kyba, npusmol, | CaMOCTOATEIbHAS

nUpamuobl, pabota
® pemlath  MIAHMMETPHYECKHE M MPOCTEHIIME | gopro iy
CTEpEOMETPUUECKHE 3a71aun Ha HaxXOXKICHHE | paGora

TCOMETPUYCCKUX  BEIWYUH (JUIMH, YIJIOB, IUTOMIAJCH,
00BEMOB);

 WHCIONB30BATH MPH PEIICHHH CTEPEOMETPUUECKHX | YICCACAOBATEILCKA
3aj1a4 MIAHUMETPUIECKUE (PAKThI U METO/IbI; A padora

e TMPOBOJHUTH JOKA3aTCJIbHBIC PACCYXKICHHUS B XOJE
pelieHus 3a/1a4;

HCI0JIb30BaTh NMPUOOPEeTEHHbIE 3HAHWS M yYMEHHMS B
NMPAKTHYECKON AeATeJTbHOCTH U MOBCEAHECBHOM KU3HU:

e I HWCCIenoBaHUsl (MOJETUPOBAHUS) HECIOXKHBIX
MPAKTUYECKUX CUTyalluid Ha OCHOBE M3YUYEHHBIX (HOPMYI H
CBOICTB ¢uryp;

e BBIUKCICHHS OOBEMOB W TIUIOMIAJEH TOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TEJ MPU PEUICHUU NMPAKTAUYECKUX 3ajad,
UCTIOJIB3YS npu  HEO0OXOIUMOCTH CIIPABOYHUKH U
BBIUHCIIUTEIILHBIE YCTPOMCTRBA.

Buabl caMoCTOATEILHOM BHEAYAUTOPHOU PadOThI:

e AHaIM3 U pelIeHre JJOTUYECKUX 3aJaHuUl;

eBHeayauTopHas paboTa ¢ ICTOYHUKAMHU WH(POPMAITUH C IETBI0
no100pa TUAAKTHIECKOTO MaTepuana

e BrinosHeHNe OTYETHBIX PalOT MO UHAMBUIYATBHBIM 3aJaHUSIM.
NunuBuayanbHble 3a0aHUs

elI3yyeHue cxem U UX COCTaBJIECHUE

el IlHauBHUTyaTbHOE TPOEKTHOE 3a/1aHUE

eHamucanne TBOpUeCKUX padoT;

e OdopmieHrE TaOIHUI] U CXEM.

e]loArOTOBKA K 3aHATUSAM C UCIIOJIB30BAHUEM KOHCIIEKTA JICKIIUU U
Pa3IUYHBIX UICTOYHUKOB. [T0AroTOBKA K MPAKTUYECKUM 3aHSATHUSAM MO
paznarouHomy matepuany. [lonroroBka TBoOpUeCKUX padoT (Mpe3eHTalN)

e[IpopaboTKa KOHCIIEKTA JIEKINH, YIeOHOH JTUTEpaTyphl U
CIIeLIMATIBbHON JIUTEPATYpbl, IHTEPHET HCTOYHUKOB.

e OdopMieHue oTyeTa ¥ MOJArOTOBKA K 3aITUTE.

e[lonroToBka cooOICHUH, JOKIAA0B, peepaToB, MPe3CHTAIINH;

elloroToBKa K OTBETaM Ha KOHTPOJbHBIE BOMPOCHI, K 3a4€TaM MO
TeMaMm

e[ loiIroTOBKA OMOPHOTO KOHCHIEKTA [0 TEMaM

ePaboTa c nurepaTypoil — COCTaBJICHUE TE3UCOB



ePerienue 3angay

ePaboTa ¢ yueOHUKOM (COCTaBIICHUE KOHCIIEKTA, MJIaHa)

ePelieHne cUTyallMOHHBIX 33124 110 33/IaHHBIM YCIIOBUSM

ePaboTa ¢ TEXHUYECKUMH CIIPABOYHUKAMHU

ePedepartuBHas padbora

ePaboTa 1o U3M0KEHHOMY IMPENoiaBaTesieM B ayAUTOPUU MaTepuany

ePaboTa ¢ KOHCIIEKTaMHU € MOCJIETYIOUIUM BBIIIOJHEHUEM
MIPAKTUYECKUX 3aJaHUMN

ePabora co cioBapsimMu

e CocTaBJieHHE TI10ccapus

¢ CaMOCTOATENbHOE OCBOCHUE JOTOTHUTENbHBIX TEM, YIITYOJISIOMUX
paznensl Kypca. CocTaBieHHE TUarpaMM.

e CocTaBJIeHHE MEPEYHEN

e CaMocTodaTenbHas paboTa Mo BRIMOIHEHUIO PACYETHBIX 33/1a4 110
3a/laHHbIM ycnoBusM. CuctemaTrueckas mpopaboTKa KOHCIIEKTOB 3aHSATUH,
y4eOHOM, CIIPaBOYHON U HAYYHOH JIUTEPATYPHI.

e CucremMaTu4eckas MoJAroTOBKa K MPAKTUYECKUM 3aHATUSAM C
UCIIOJIb30BaHNEM KOHCIIEKTa, y4eOHBIX MOCOOUIA, COCTaBICHHBIX
IpernoaBaTeIsiMu.

o CpaBHUTENILHBIN aHATU3.

e CucremaTuieckasi mpopaboTka KOHCIIEKTOB 3aHATHH, ydeOHOU 1
CHeIUaIbHON TUTEpaTyphl (10 BOIpocaMm K naparpadam, riaBam y4eOHbIX
nocoOui, COCTaBIIEHHBIX MpenoaaBaTeneM). TeopeTuueckas MoAroTOBKa K
BBITIOJTHEHHUIO MPAKTUUECKHUX 3a/IaHUi 110 OCHOBHBIM pa3jieiaM Kypca B
paMKax MpaKTUYECKUX 3aHITHM.
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