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1.MACMOPT PABOYEIN NPOrPAMMbI YUYEBEHOW ANCLUMIVHbI
04,05 «MaTeMaTuKa»

1.1. O6nacTb NpMeHeHUA paboyeit NPorpaMmbl yHe6HON ANCLUM/INHDI

Paboyas nporpamma y4ve6Hoi amcumnavHbel Of.06 «MateMaTvKa» ABMSETCA 4YacTbio
MPUMEPHO OCHOBHOM nNporpaMmMoit  06Le06pa3oBaTe/lbHOr0  UMKMIa NOAroTOBKU
cneunannucToB cpeaHero 3seHa B cooteeTcTBUM ¢ PIOC no npodeccun CroO 35.02.01
MacTep Ce/lbCKOXO035IMCTBEHHOIO NMPON3BOACTBA.

Paboyas nporpaMma y4yeOHOM AUCUMMIVHBI MOXeT ObITb WCMO/b30BaHa [ANs
N3yYeHUs MaTeMATUKN B YUPEeXAEHUAX Havya/lbHOro M CpefHero npog)ecCroHanbHOro
0bpasoBaHus, peanm3yoWMX 06pas3oBaTeNlbHYKD Nporpammy cpeaHero  (MoJsiHoro)
obwiero  obpasoBaHMs, MpW  MOATOTOBKE  KBA/IM(IMUMPOBAHHbLIX  paboumx U
CreLmanmcToB cpeaHero 3seHa (NncbMo [enapTameHTa rocy4apCTBEHHON MOMUTUKKN U
HOPMaTMBHO-MPABOBOI0 PerynnpoBaHns B cepe obpasoBaHUs MuHobpHayku Poccum
oT 29.05.2007 Ne03-1180).

1.2. MecCTO y4ebHON AUCUMNNHBI B CTPYKTYPE OCHOBHOW MPOECCUOHA/IbHOWN
obpasoBaTtefnibHOM MNporpamMmMbl MOAFOTOBKM CMELNa/INCTOB CPeAHero 3BeHa:

ANCUMNIHA BXOAUT B 00LLLe06pa30BaTes/IbHbIN LK.

1.3. Uenn wn 3agaunm y4debHOM [OMCUMMANHBLI - TpeboBaHWA K pesy/bTaTam
OCBOEHUS ANCUUMN/INHDI:

- (hopMMpoOBaHNe NpPeACTaBieHNA O MaTeMaTUKe KaK YHWBEPCA/IbHOM fi3blKe HayKMu,

CpefACTBe MOAENMPOBAHNA SBMEHMIA U MPOLECCOB, 06 NAEAX N MeToAax MaTemaTuKu;

- passuTue NOrNYECKOoro MbILLI/IEHWNS : MPOCTPaHCTBEHHOIO

BOOOPaXKEHWNA,aNTOPUTMUYECKON KY/NbTYPbl, KPUTUYHOCTM MbILLIEHNA HA YPOBHe

Heobxoaumom Ana 6yayluein NpodeccMoHanbHON AeATeNbHOCTU, AN MPOAOCHKEHNS

06pa3oBaHns 1 camMo0bpa3oBaHns;

-0B/lafieHMe  MaTeMaTUYeCKUMM  3HaHWAMU U YMEHUAMW, HeoOXOaUMbIMA B

MOBCELHEBHOM XXU3HW, A1 U3YYEHUSI CMEXHbIX eCTECTBEHHOHAYYHbIX AUCLUUMNIVH Ha
6a30BOM YpOBHe W AWCUMMIMH NPOJEeCCUOHaIbHOrO LMKMa, A0S NOMYyYeHWs

obpa3oBaHMsi B 006nacTax, He Tpedywowmux yray6néHHOM  MaTeMaTuUyecKoM

NOrOTOBKW. - BOCMTaHNE



CpeAcTBamMy MaTemMaTUKN KynbTypbl IMYHOCTU, MOHMMAaHUS 3HAYMMOCTM MaTeMaTuKu
ANA HAyYHO-TEXHMYEeCKOro nporpecca, OTHOLLEHUS K MaTeMaTUKe KaK 4acTu
06LLIeYeNI0BEYECKO KYNIbTYpPbl Yepe3 3HaKOMCTBO C UCTOPUENPa3BUTUS MaTeMAaTUKN,
3BO/OLMEN MaTEMATUUECKNX UIEN.

B pe3ynbTarte 0CBOEHUSA AUCLUM/INHBLI 00yYatoLMINCA JO/THKEH YMETb:

- BbINOMHATL apuUIMeTUHeCKMe [OeACTBUA HaL uYuc/iamu, Co4veTas YCTHble W
MACbMEHHbIE MPUEMbI; HAXOANUTb MPUBAVKEHHbIE 3HAYEHWNA BENIMUYNH N NMOTPEeLLIHOCTH
BblUMCNeHWI (abCOMIOTHAA Y OTHOCUTE/IbHAsA); CPaBHMBATL UMC/OBbIE BbIPAKEHNS;

- HaxoguMTb 3HAYeHUA KOPHA, CTeneHW, Jforapudma, TPUrOHOMETPUYECKNX
BbIP@KEHWA HA  OCHOBE  OMpefefieHns,  WUCMosb3ys Mpu  HeoOXOAMMOCTU
WHCTPYMEHTa/IbHble  CPeACTBA;  MO/Ib30BaTbCA  MPUOIMIKEHHOW  OLEHKOM  Mpw
MPaKTUYeCKNX pacyeTax;

- BbIMOMIHATL MpPeobpa3oBaHVA BbIPAKEHWI, NPUMEHAS (HOPMY/bl, CBA3aHHblE CO
CBOMCTBaMM CTeMeHe, NorapugmMoB, TPUTOHOMETPUYECKUX (PYHKLNIA;

- UCMO0JIb30BaTb MPUOBPETEHHbIE 3HAHMSA U YMEHUS B MPaKTUYECKON AeATeIbHOCTM U
MOBCELHEBHOM XXU3HN /19 NPAKTUYECKNX pacyeToB Mo (hopmy/iam , BK/oYas
(hopmy/ibl , coflepyKallme CTeneHn, pagukasbl U ap., UCNob3ys Npyu He06XoAMMOCTH
CMpaBOYHble MaTepuasibl 1 MPOCTeNLLNE BbIYMUCIUTENIbHbIE YCTPONCTBA;

- BbIYUCIATb 3HAYEHUSA PYHKLUMIA MO 3aaHHOMY 3Ha4YeHU0 aprymeHTa npu
pas3INYHbIX crnocobax 3agaHns PYHKUMK;

- OMpefensTb OCHOBHbIE CBOMCTBA YMCMOBbIX (PYHKLMIA, MNNKOCTPUPOBATL UX HA
rpagmkax; -
CTPOUTL rPaUKN PYHKUNUIA , WINKOCTPUPOBATL MO rpaginKy CBONCTBA 3/IeMeHTapPHbIX
(hYHKLMIA, NCMO/b30BaTb MOHATME (DYHKLMN 415 ONUCAHUA aHann3a 3aBUCUMOCTH
BE/INYMH;

- peLuaTb pas/ninyHble BUAbI YPaBHEHWIA N HEPABEHCTB, UCMO/b3ys pa3/InyHble METO/bI,
B TOM 4uc/e U rpamyeckmnia, n3obpaxarb Ha KOOPAUHATHON NIOCKOCTU pPeLLeHus
YPaBHEHWIA , HEPABEHCTB M CUCTEM C ABYMSA HEN3BECTHBLIMU;

- peLuaTb NpocTenLne 3a4a4M KOMOUHATOPUKK , CTAaTUCTUKN U TEOPUN BEPOATHOCTEN;
- pacrnosHaBaTb Ha YepTexax M MoLeNax NPoCTPaHCTBEHHbIE POPMbI, COOTHOCUTH

TPEXMEPHbIE 00BEKTbI C UX ONUCAHUSIMMU, VI306pa)KEHVIF|MI/I;



1.4.

- N300paXkaTb OCHOBHbIE MHOFOrPaHHUKN U KPYT/ble Tena, BbIMOMHATb YEPTEXN M0
YCNOBUSIM 3afia4d, CTPOMTb NPOCTENLLNE CEUYEHMS MHOMOrPaHHMKOB,

- peLLaTb NJaHMMETPUYECKME N CTEPEOMETPUYECKME 3aaun Ha HAXOXAEHNe
reomMeTpuyeckux BennuuH ( AH, yrnos, nnowanen, o6LEMoB 1 T.1.)

B pe3ysibTate 0CBOEHUA AUCLUMINHBI 00yYalOLLNIACA AO/HKEH 3HATD:

- 3HaYeHNe MaTeMaTMyeCcKOM HayKn AN pPelleHunst 3afa4, BO3HMUKaOLMX B TeOpUA ©
NPaKTUKE; WNPOTY N B TO XK€ BPEMSA OrPaHNUYEHHOCTb MPUMEHEHNST MaTeMaTUYECKMX
METO/0B K aHa/M3y 1 1CCNef0BaHMIO MPOLECCOB ABMIEHNIA B MPUPOE U 00OLLECTBE;

- 3HayeHMe MNPaKTUKW W BOMPOCOB, BO3HMKAWOWIMX B CaMOM MaTeMaTuke [/
(hopMMpPOBaHMA 1 Pa3BUTUA MaTeMaTUUYECKOW HaYKN; UCTOPUIO Pa3BUTUSA

MOHATUS YMCNa, CO3aHNA MaTeEMaTUYECKOr0 aHann3a, BO3HUKHOBEHUSA Y

Pa3BUTUNA reOMETPUN;

- YHMBEPCa/IbHbIA XapakKTep 3aKOHOB /IOTMKM MaTeMaTUUEeCKMUX PacCyXXAeHWn, nX
MPUMEHNUMOCTb BO BCEX 06/1aCTSAX Ye/I0BEYECKON AeATeNbHOCTH;

- BEPOATHOCTHbI XapaKTep pa3/INyHbIX NPOLECCOB OKPYXKAKOLLEro Mmpa,
-MCNO/b30BaTh MPUOBPETEHHbIE 3HAHWA M YMEHUA B NPaKTUYECKON AeATEeNNbHOCTU Y

MOBCEAHEBHOM XXN3HMW.

PeKOMeHAyeMOe KO/IMYEeCTBO YacoB Ha OCBOEHME MPorpamMmMbl ANCUUNINHDI:
- MaKCMMasIbHOM Y4eOHOIN Harpy3km obyuatoLlerocs - 256 yaca
B TOM 4uCrE:

- 063aTeNbHOM ayAUTOPHOI Y4ebHOWN Harpyskmn obyyatowerocs 252 yaca;



2.CTPYKTYPA VI COAEPYXAHWE YUYEEHOW AVNCLINMTNHBI
2.1.06beM yyebHOW ANCUMNINHBI U BUAbI YH4eOHOW paboThbl

Bug yyebHow paboTbl O6bem yacoB
MakcunmanbHast yuebHas Harpyska (BCero) 256
Ob6s3aTenbHas ayamMTopHas yyebHast Harpyska (BCero) 252
NTorosasi aTTecTauus B JopmMe 3K3ameHa BO BTOPOM 6

CEMECTpE



2.2. TemaTn4ecKunii NnaH v cogepxkaHue yyebHon gucumnamiHel MATEMATUKA ap.

Pasgen 1. Anrebpa

1 2
BeepeHue Copep>xaHue yyebHoro matepmana
MatemaTuKa B HayKe, TEXHUKE, IKOHOMMKE, MHDOPMALMOHHbBIX TEXHONOTUAX U NPaKTUYECKOW AeATENbHOCTH.
1 Uenu 1 3afa4n U3yyeHMs MaTeMaTUKN B YUPEXKAEHUAX HAYalbHOTO U CPeAHEr0 NPOQECCUOHANBHOIO

obpasoBaHus.
Tema 1.1. CofepxaHue yyebHoOro matepmania
PasBuTue NoHATUA
0 uucne

1 Llenbie 1 pauyoHanbHble Yucna: NOHATME O YMCNOBLIX MHOXeCTBaXx, AeACTBUA C MHOXECTBAMU, NOHSATHE LieIoro
1 paLMoHaNbHOr0 YMCNA; CUCTEMATU3ALNSA 3HAHWIA, MOAY b, AENCTBUS, CTEMEHb C 2 NOKa3aTeneM;

2 [eAcTBUTENbHbIE YMCNA: CMCTEMATM3aLMA 3HaHWI O Ynicnax, UX Knaccugukaumus ¢ ucnonb3oaHmem UT;
[eCcTBUA Haf LeNCTBUTENIbHLIMU YACNaMU,

3 TMpubnmkeHHble BbIMUCNEHNS: CTAHAAPTHbIV BU/ YMCa, NOTPELIHOCTI NPUGAVKEHUI, NPaBUO OKPYTNEHMS;
MpUBAMKEHHOE 3HAUYEHWNE BENMUMHDBI: OLEHKa MOrPeLHOCTY NPUBAMKEHNS, KOHTPOb 3HAHWIA;
MorpeLwwHoCTV NPUGAMKEHNIA: NPUBNMKEHHbIE 3HAYEHWS BENMYMH, NPUKMAKA U OLIEHKA Pe3y/bTaTos;

4 KomnnekcHble yncna: onpegeneHye KOMNIEKCHOro Yncna, AeiiCTBUA Haf KOMMIEKCHbIMY YMCIamMm,

3HAaKOMCTBO C HOBOIA (hopMOli NpeACTaBNeHUs YKCNa, PELLEHMe 3aay MO TeMe; MoKasaTe/ibHas Gopma
KOMMNIEKCHOr 0 Yncna, hopmyna Jiinepa.

5 Uwucna n KOPHM ypaBHEHWIA: KOPEHb YPaBHEHNS, CBOMCTBA, PABHOCWU/IbHOCTb, PELLEHME B LIE/bIX YKCaXx.

CamocTosiTeNlbHasA paboTa: BbINOJHEHUE AOMALLHMX 3afaHnii no Teme 1.1.
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Tema 1.2,
YpaBHeHNA K
HepaBeHCTBa

Tema 1.3.

Cogep)xaHue yyebHoro matepuana

1 JInHeiiHble ypaBHEHWS 1 HEPABEHCTBA: MOHATME O NMHENHbIX YPaBHEHMAX N HEPABEHCTBAX, PaBHOCU/IbHOCTb
YPaBHEHWIA, HEPABEHCTB, CUCTEM: pacno3HaBaHWEe YpPaBHEHWIA, MOCTOPOHHME KOPHW, NIMHENHbIE YPaBHEHNS C
OfIHOI MepeMeHHON, NHeliHble YPaBHEHUS C ABYMS MEPEMEHHBLIMU UX FeOMeTpuUYecKas MHTepnpeTaums;

2 KBagpaTHble YpaBHEHUS N HEPaBEHCTBA: MOHATME O KBagpaTHbIX YPaBHEHWSAX, MOMHbIE U HEMO/HbIE KBaApPaTHble

ypaBHEHWS, NPUBEAEHHbIE KBaApaTHble YPaBHEHNS, ANCKPUMMHAHT, (hOpMyna KOPHEN KBaLpaTHOrO ypaBHeHMS,
MOCTPOeHWe anropuTma LencTeunin, Teopema BreTa, ypaBHeHUS, NPUBOANMbIE K KBAAPATHbLIM , peLleHve
yNpaKHeHW;

3 PaunoHanbHble ypaBHEHNA U CUCTEMbI: NOCTPOEHKE anropuTMa AeCTBMIA, CNOCOObI PELLEHNIA yNPaXXHEHWIA;

4 ppauuoHanbHble YpaBHEHUS 1 CUCTEMbI: MOHATIE MPPALMOHA/BbHBIX YPaBHEHWIA, METOAbI PELLEHNS- CBeeHNe
MppaLMoHabHbIX YPaBHEHWI K palMOHaIbHbIM NMyTeM BO3BEAEHUS 06enX YacTeil B CTeNeHb, yeANHeHUe
paavKanos, BBejEHME HOBOrO NEPEMEHHOr0, MPaKTUYECKOe PELLEHME YPaBHEHWIA;

5 CucTembl ABYX NMMHENHbIX YPaBHEHWUI C ABYMS HEM3BECTHLIMW: METO/bl PELLEHUS, PeLleHne ypaBHEHWI
rpadmyeckum cnocobom, cnocob6om MoACTaHOBKM, COCOGOM C/IOXKEHUS, C MOMOLLbIO ONpeaennTenein BTOPOro

nopsgka, MOHATVE onpeAenvTeneil BTOPOro nopsaka; PeLleHne HepaBeHCTB U UX CUCTEM, CMOCO6bLI pPeLLeHNs,
CYLLIHOCTb KaXX0ro cnocoba peLueHns;

CopiepxxaHuie y4ebHOro matepumana

12



KopHu, cteneHn n 1
norapumbl

KOpHM 1 cTeneHn: NOHSATUE O KOPHAX W CTEMEHsX, CBOWCTBA, MPUMEHEHWE, BbIYMCIEHNE 3HAUEHWI, BbIpaXKeHNE
nepeMeHHbIX

KopHW HaTypanbHOI CTeNeHN 13 Ymcna 1 Ux CBOWCTBA: CBOMCTBA, NPMMEHEHNE CBOWMCTB, UCCNEA0BaHME;

CTeneHu ¢ paunoHanbHbIMK NokasaTensMu, CBOMCTBA CTEMEHM C paLMoHa/ibHbIM NoKasaTenem: onpegeneHune
CTeneHu, NPYMeHEHVEe CBONCTB CTEMEHM NPU BbINMOMHEHWUI 3ajaHWiA.

CTeneHb 4ncna ¢ NPou3BobHbIM AEACTBUTENbHBIMM NOKa3aTeNsMU, CBOWCTBA CTEMEHM C NMPOU3BOSbHbIM
AeNCTBUTENbHBIM NOKa3aTeNeM: 0TpaboTKa anropMTMa peLLeHunii 3agad, NpobaeMHble 3aaumn.

Jlorapudm. Slorapugm yvcna: onpeaeneHne norapudma, 0OCHoBaHWUE, MppaLoHaibHOE YACIO0, MOHATHE
norapuMUpoBaHNs BbIPAXKEHWIA, OMNpeaeneHne OCHOBHOMO IOrapuiMnYECKOro TOXAeCTBa, 0TPaboTKa HaBbIKOB
Hax0oXAeHWs norapugma ymcna.

[lecATUYHbIE N HaTypasbHble NOrapudMbl: ONpeAeneHne AeCATUYHBIX N HaTypanbHbIX N0rapuMOB, BbIUUCIEHNE
norapuma yvcna no onpejeneHuto;

MpaBuna LeincTeuiA ¢ norapudmammn: CBONCTBa 10rapuMoB, NPUMeEHEHUe NPasua ANS BbIYUCIEHUS N0rapugMOB;
Mepexof K HOBOMY OCHOBaHMIO: hopMya nepexoga oT N0rapugMoB No OCHOBaHWIO a K siorapumam no
OCHOBaHWIO b, NpUMeHeHne hopMy bl AN PeLleHNs 3aau.

Mpeobpa3oBaHMe anrebpanyeckmx BblpaXXeHWn, NpeobpasoBaHne paloHaibHbIX BblpaXXeHWi, NnpeobpasoBaHme
MppaLmnoHanbHbIX BbIpaXXeHWIA, Npeobpa3oBaHme CTEMEHHbIX BbIpaXXeHWI, Npeobpa3oBaHme nokasaTe/bHbIX
BblpaXXeHuI, npeobpasoBaHe N0rapupMmUUYECKNX BbIPKEHWUIA: peLleHune 3a4ay Ha BbIYUC/IEHME U
npeobpasoBaHve, UCMOb30BaHNE CBOMCTB KOPHEN, CTEMNeHel ,IorapudmoB A/ Npeobpa3oBaHNs 1 ynpoLLeHNs
BbIPaXKEHMNIA



Tema 1.4

CopeprkaHue yuebHoro matepumana
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DYHKLMN, NX 1 ®yHKyun. O6nacTb ONpeaeneHns U MHOXECTBO 3HAYEHWIA: onpeaeneHne yHKLUM, cnocobbl 3afaHna QyHKUWIA,
CBOICTBA M rpatmk QyHKUUW, NOCTPOEHNE rpaPuKoB yHKLMUK;
rpagukm, CsoiicTBa PYHKLUMN: MOHOTOHHOCTb, YeTHOCTb, HEYETHOCTb, OFPAHNYEHHOCTb, NEPUOANYHOCTL, NPOMEXYTKN
BO3pacTaHusa 1 yoblBaHUA, HaMbONbLLEE N HAMMEHbLLEE 3HAUYEHUSA, TOUKN IKCTPEMYME;

2 O6paTtHble yHKUUK: 061acTb onpeaeneHns U 061acTb 3HaYeHUn 06paTHOM (yHKLMK, rpatimk 06paTHON
(hyHKLMK, cBONCTBa 06paTHON (hyHKLuuUK. ["patmyeckas nHTepnpeTauus.

3 ApugmeTtnyeckne onepauun Hag GyHKUMaMKU. CnoxHas QyHKumns (KOMNo3uumsa): cymma, pasHoCTb,
npou3BeAeHne 1 YacTHoe (DYHKLMIA, onpegenieHne CNoXHOW pyHKLumK. MpeobpasoBaHnsa rpadrKoB: NOCTPOEHME
rpacukoB, npeobpasoBaHune Mo airopuTMy;

4 CTeneHHble (hyHKUMK: onpefeneHne CTEeNeHHON PYHKLMK, CTeNeHHas (yHKLMS C HaTypasibHbIM NOKasaTenem, ¢
YeTHbIM- HEYETHbIM MOKa3aTefieM, C LeNbIM MoKasaTeneM, NOMOXMUTENbHbIM, OTPULATENIbHBIM NOKa3aTeneMm,
AeCTBUTENbHBIM MOKa3aTeneM, CBOMCTBA M rPatiuKm CTEMEHHbIX PYHKLMWIA

5 Toka3zaTenbHble PyHKUMW: onpeaeneHre nokasaTeslbHOW PYHKLMKW, ee CBONCTBA U rpaduK
NorapndmMumyeckme QyHKUMK: onpeaeneHne norapumMmnyeckon qyHKLUMKM, ee CBOCTBA U rpadimK.
MpeobpasoBaHue rpatkoB yHKLMIA: NapannienbHblIil NEPEHOC, PacTHKEHME, CXKaTue, npeobpasoBaHme Mo
anroputmy

6 lMokasaTenbHble YpaBHEHWA U HEPaBEHCTBA: Kakue ypaBHEHUS Y HepaBeHCTBA Ha3bIBAKOTCA MOKa3aTe/lbHbIMY,
CMOCoObI peLleHns noKasaTeNbHbIX YpaBHEHWI - ypaBHUBaHWE OCHOBaHWiA, NpUBEAEHME K KBaApaTHOMY
ypaBHeHNt0, norapmtMmpoBaHmne 06emx vacTeld, NPMMEHEHe OCHOBHOIO I0rapug)MmMYecKoro ToXXaecTea, cnocob
rpPynnuMpoBKM, 0TPaboTKa HaBbIKOB pPeLleHUs YPaBHEHWIA.

Norapngmuyeckne ypaBHeHWUs 1 HepaBeHCTBa: OnpefesieHne NorapumMmnyecknx ypaBHeHu 1 HepaBeHCTB,
CNocoobbl peLleHuns.



Pasgen 2
TpuroHomeTpusa

Tema2. 1
OcHoBbI
TpuroHomeTpumn

CamocToaTeNnbHas paboTa: BbINOMHEHWE AOMALLHMX 3a4aHunil no Teme 1.4.

Copfep>kaHue yyebHOro matepuana

1

PaavaHHas Mepa yrna: NoHATMe pagnaHa, OCHOBHble (JOPMY/ibl, CBS3aHHbIE C pafMaHHbIM U3MEPEHNEM YT/IOB W
[YT, OCHOBHble MOHATUSA CBSI3aHHbIe C BpallaTeNbHbIM ABUXXEHME TOUKW, PELLEHNe MPaKTUYECKMX 3afay;

TpuroHoMeTpuyeckmne yHKLMIM YACIOBOFO apryMeHTa: CUHYC, KOCUHYC, TaHTeHC U KOTaHTeHC YnCna, BBeJeHNe
MOHATUIA OCTPOr0 Yrna, YeTHOCTb TPUFOHOMETPUYECKUX (DYHKLMIA, NEPUOANYHOCTb, NPaKTUYECKOE pelleHmne

3adau;

OCHOBHbIe TPMIOHOMETPUYECKME TOXKAECTBA: 03HAKOM/IEHME C TOXAECTBAMM, UX MPUMEHEHWE NPU BbINOHEHUN
3afjaHnin No YNPOLLEHNIO TPUTOHOMETPUYECKMX BbIPaXKEHWUIA N A0KA3aTENbCTBE TOXK/AECTB.

dopmy bl NpUBEAEHNS: BBEAEHUE NMOHATMA O (hopMynax NpuBeLeHUs, YMEHNE UX NPUMEHSATb B Npeobpa3oBaHnm
BbIPXXEHMWIA;

CVHYC, KOCWHYC, TaHTEHC CYyMMbl M Pa3HOCTW [ABYX YTrnoB(hOPMY/bl CNI0XKEHUS): NMOHATUE (hOPMY/ CNIOXKEHMS,
TeopeMbl CMOXEHMSA, paboTa C ONMOPHLIMU KOHCMEKTaMU, NPeobpa3oBaHMe BbIPXKEHWIA, A0Ka3aTeNbCTBO
TOX/ECTB

56
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6 CMHYC M KOCMHYC [BOIMHOrO yrna: NoHAT1e GOpMyn TPUrOHOMETPUYECKMX (DYHKLIMIA ABOMHOIO aprymeHTa,
0TpaboTKa MPAKTUYECKMX HABbIKOB MO NMPUMEHEHUNIO (hopMyT;

7 ®opMy/ibl NONOBMHHOIO yria: GopmMysbl, (GOPMY/bl MOHUXEHUS CTENEHWN, NPUMeHeHVe OPMY/ 419 BbINOMHEHNS
3a[jaHN N0 HaXO0XAEHNI0 3HAYEHWUI TPUTOHOMETPUYECKINX BblPaXKEHWIA,

8 Tlpeobpa3oBaHNS CyMMbl TPUTOHOMETPUYECKMX PYHKLMIA B NPOMN3BELEHME: NpaBuia npeobpas3oBaHms,
(hopmynbl, NpYMeHeHWe GOpMY/ A5 BbINOMHEHUS NPaKTUYECKUX 3afaHuii;
Mpeobpa3oBaHns MNPON3BEAEHNSA TPUTOHOMETPUYECKMX (YHKLUMIA B CyMMY: npaBuia npeobpa3oBaHus, PopMyrbl,
npuMeHeHne opMyn 419 BbINOMHEHNS MPaKTUYECKUX 3afaHuii;

9 MMpocTeliune TPUTOHOMETPUYECKME YPABHEHMUS : METOAbI PEeLLeHNS NPOCTeALLNX TPUrOHOMETPUYECKNX
ypPaBHEHWIA, Npeobpa3oBaHNe BbiPaXKEHWNI;

10 MpocTeiiline TPMrOHOMETPUYECKINE HEPABEHCTBA: METOAbI PELLEHMS, NMPAKTNYECKOE pelleHNe HEPABEHCTB;

11 TpuroHoOMeTpuyeckue PyHKUMM Y = 3T x ,y = c03X, Yy = 18, y = c18x cBoiCTBa PYyHKLUWMIA, NOCTPOEHME
rpaMKoB AaHHbIX (YHKLUMIA, HAXOXAEHME Ha rpadmkax ToUeK , MpUHagIexallnx o6nactv onpegeneHus
(YHKLMIA.

12
O6paTHble TPUTOHOMETPUYECKUE PYHKLUNN: aPKCUHYC, apKKOCUHYC, apKTaHTreHC Yncna, NoCTpoeHne rpaduKkos,
CBOICTBA (DYHKLMIA;

CamocTosiTenbHasi paboTa: BbINOMHEHNE JOMALUHWX 3afaHuii noTeme2. 1



Pasgen 3.
reomeTpusa
Tema 3.1.

CopepxaHue y4e6HOro maTepuana.

66
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Mpamble n
NJ0CKOCTK B
npocTpaHCcTBe

10

AKCNOMbI CTEPEOMETPUN: CYLLLHOCTb aKcMoM, (DOPMYIMPOBKa, OCHOBHbIE CNEACTBUS M3 aKCUOM;

B3aMmHOe pacnonoXeHue AByX NpsMbIX B MPOCTPAHCTBE, B3aMMHOE PacnosioXKeHne NpsMoii 1 NNOCKOCTY;
napannienbHble NpsMble, NEPECEKAOLLMECS NMPsSMbIe, CKpPeLLVBatoLLMecs NpsMble, NapannenbHOCTb NPAMON 1
MA0CKOCTK, NPU3HAK MapanieNbHOCTV NPSIMOVA W MNOCKOCTY;

MapannenbHOCTb MAI0CKOCTEN: B3aMHOE PacrofioXeHue ABYX MJIOCKOCTE B MPOCTPAHCTBE, MPU3HaK
napannenbHoCTb ABYX MAOCKOCTEl B MPOCTPAHCTBE, TEOPEMbI O MapanienbHbIX NAOCKOCTAX

MepneHANKYNAPHOCTbL MPAMON M NNOCKOCTU: ONpeseneHne nepneHguKynspHOCTM NPSMOI U NAOCKOCTU, NPU3HaK
nepneHaNKyNAPHOCTA NPAMONA U MIOCKOCTK, pelleHre 3a4aq Ha NPYMeHEHNe TEOpUN 0 NePNeHANKYNSPHOCTH
MPSMOI 1 NNOCKOCTMK;

MepneHAVKYNAP M HAKNOHHAasA: NOHATUE NepreHANKYyNsapa U HaKNOHHOW, MPOEKL MU HaK/TIOHHOM, pacCcTosHUe OT
TOYKM A0 NSIOCKOCTK, YroNl MEXAY HaKNOHHOM 1 NNOCKOCTbIO; TEOPEMa O TPeX MepneHAnKynspax; yron Mexay
NPAMOWA 1 NIOCKOCTbHO;

[BYrpaHHbIA Yron: NOHATUA NMPOEKLMN (GUrypbl Ha MOCKOCTb,, PELLEHME 3a4a4; YTON MeXay MA0CKOCTAMM-
(hopMMpOBaHMe IBYrpaHHOr0 yrna u ero IMHERHOro yrna, ero rpafyCcHoi Mepbl, PeLleHne 3aaad no Teme.

MepneHAnKyNSpHOCTb ABYX MNOCKOCTE: MOHATME yrna Mexay MA0CKOCTSMU, NepneHANKYNSPHbIX NNOCKOCTEN,
MPW3HaK NepneHaNKyNapHOCTA [BYX MOCKOCTEW, MPUMEHEHVE TEOPUM MPU PELLEHMN MPAKTUYECKMX 3ajad;

"eoMeTpUYeckune nNpeo6bpasoBaHs MPOCTPAHCTBA: NapanfeNbHbI NepeHoc, CBOMCTBA Napan/elbHOro NepeHoca,
CUMMETPUSt OTHOCMTENLHO MNIOCKOCTW, CBOMCTBA CUMMETPUM, BbINOMHEHWNE NOCTPOEHWIA;

MapannenbHoe NPOEKTUPOBaHWE: MOHATUE NapannelbHOro NPOeKTUPOBaHMSA, CBOCTBA NMPOEKTUPOBAHMUS,
BbINOTHEHWE MOCTPOEHMWIA;

Mnowanb OPTOroHaNbHON NPOEKLMM, N306paXKeHe NPOCTPAHCTBEHHbIX (PUIYpP: NOHATME OPTOrOHa/IbHON
MPOEKLMM, CBOCTBA OPTOTOHANBbHOIO NMPOEKTUPOBAHUS, BbIMOHEHWNE MOCTPOEHWIA.



Tema 3.2.
MHororpaHHuKum

CamocTosiTe/lbHass paboTa: BbINMONHEHVE OMALIHMX 3afaHuii no Teme3. 1.

Cofiep>kaHue y4e6HOro matepuana.

1 MHOrorpaHH1KM, OCHOBHbIE MOHATUSA: BEPLUMHbI, pebpa, rpaHM MHOTOrpaHHUKa, MOHATUS MHOFOrpaHHMKa,

BbIMYKNOro MHOrorpaHHMKa 1 ero 3J1eMeHTOB,

Pa3BepTka MHOrOrpaHHMKa, NpYMepbl NPOCTEALLNX MHOFOrpaHHUKOB. BbINyK/ble MHOFOrpaHHUKMW: NOHATUA
MHOrOrpaHHOro yrna, ero rpaHeii n pebpa; Teopema iinepa.

Mpu3ama. MNpsimas U HaKNOHHas NPU3Ma: Mpr3ma 1 ee 3eMeHTbI, MOBEPXHOCTb MPU3Mbl, G0KOBas MOBEPXHOCTb W
OCHOBaHWs, CBOWCTBA NPM3MbI; NpaBU/ibHasA NPU3Ma,

Mapannenenunea. Ky6: noHATUS napannenenvneaa, Kyba v ero 3nemMeHToB, CBONCTBO MPOTMBOMEXALLNX FPaHEN,
CBOICTBO €ro rpaHeli, peLueHne 3agay Ha NPUMeHeHNe ero CBOICTB;

Mupamuga. MpaBuibHas NUpamMuaa: NOHSTME NMpaMUbl, NPaBUNbHOM NPaMUAbI, ee 0cK, anogemMbl, GOKOBOIA
MOBEPXHOCTU NPaMUAbI, peLleHre 3afay; yceuyeHHas nupaMmnaa: NoHATME YCEUYEHHOM NnpaMugbl, GOKOBOM
MOBEPXHOCTMN NMpamMuibl, pelleHne 3afay;

TeTpasap: NOHATUE TeTPasApa, CBOCTBA, MOAEe/b, PeLleHMe 3aaauy.

CuMmeTpun B Kybe, B napannenenunefe: cedeHns Kyba, napannenenunesa, peLleHmne 3agay;

CUMMeTpUM B NpU3Me 1 NUpaMige: CBOCTBA CUMMETPUU B NUPaMIAE, CEYEHNS NMPaMUAbI, PeLLeHMe 3aday;

MpaBuibHbIE MHOTOTPaHHUKN: MOHATUE O NPaBU/IbHbLIX MHOFOrpaHHUKaXxX , CBOWCTBa npaBUIbHbLIX
MHOrorpaHHMKOB, peLleHne 3aad,
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CamocToaTenbHas paboTa: BbIMOMHEHME AOMALLHMX 3adaHnii no Teme 3.2.

Tema 3.3. Tenaun  CofepxaHue yyebHoOro matepmana.

MOBEPXHOCTK
BpaLLleHuns 1 Tena BpaweHns , UWANHAP Y KOHYC: MOHATME LUANHAPUYECKON NOBEPXHOCTU, LUAVHAPA U €r0 3/1EMEHTOB,
CBOICTBa OCHOBaHWIA U 06pa3yroLWnX UMANHAPA, NOHATME KOHYC]a, PeLUeHue 3a4a4y no TeME;
2 YceueHHbIli KOHYC: OnpejeneHne yCeYeHHOro KOHyca, OCHOBaHWe, BbICOTa, 60KOBass MOBEPXHOCTb, 06pasytoLLas,
pa3BepTKa, peLleHune 3afay no Teme;
3 OceBble CeYEHUSA U CeYeHUs, NapanfiesibHble OCHOBAHUIO: MOHATME CEYEHWI, CBOMCTBA CeYEHUI, NMPaKTUYecKoe
peLleHve 3aaa4 Mo Teme;
4 Llap n cihepa, nx ceveHmsi. KacaTenbHas naoCKOCTb K cpepe: MOHATWA wwapa, cepbl, NOHATUS KacaTenbHO
MNOCKOCTY K LUapy, cepe, TOUKM KacaHUs, pelleHue 3ajad,
Tema 3.4. Cogep>xxaHue y4yebHOro matepuana
i3mepeHus B
reomeTpum 1 O6bem M ero nsmepeHve: noHATME 06 06beMe NPOCTPAHCTBEHHOIO Tena, TPeboBaHuUA, NPeabsABISEMble

NMPUMEHNTE/IbHO K MOHATUIO 06beMa NPOCTPAHCTBEHHbIX (PUryp, CBOMCTBA 06beMa Uryp;

2 0O6bem Kyba, NpAMOYronbHOro napananenenuneaa, npusmbl: GopMy bl A1 Bbl4MCIeHUS 06beMOB Kyba,
napannenenunesa, NpuU3mMbl, NPakTUYecKoe onpeneneHne 06b-EMOB;

3 O6bem nuMpaMuibl, YCEYeHHON nMpaMmuibl: Teopema O N/oWaan cevyeHns nupaMuabl NI0CKOCTbIO NapaniesibHOM
ee OCHOBaHW0, TeopeMa 06 06beme, peLLeHMe 3aay Ha BblYUCIEHNE;

4 OO6beM UUIMHAPA M KOHYCA: (OpMYy/bl 06beMa LUINHAPA W KOHYCA, YCEeYEHHOro KOHYyca, MoHATUe
paBHOBE/IMKUX Tef, Teopema, (hopMy bl 06bEMOB, peLleHne 3a4ay;
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Pa3pnend
BekTopHas anrebpa

Tema 4.1.
KoopanHatel n
BEKTOpbI

O6beM Lapa M ero yacTeii: TeopeMbl 06beMa LUapa , LIAapoBOro CEKTOPA W LIApPOBOro CerMeHTa, hopmMy bl
06bEMOB, NPaKTUYECKOE peLLEeHNe 3ajay;

rnowaab NOBEPXHOCTW NPU3MbI: MOHATHE MOWAAN NOBEPXHOCTH, HOPMY/Ibl A/ HAXOXK/AEHMSA NOWaAW MONHON
MOBEPXHOCTM NPAMOI NPU3Mbl, HAKNOHHOW NPU3MBbI, MoWaab 60KOBOI MOBEPXHOCTM, NMPAKTUYECKOE peLleHne

3adau;

Mnowass NOBEPXHOCTU NMMPaMUAbl, YCEYEHHON NMpamuabl: OPMY/bl ANS HAXOXAEHWUA NAOWaAN MONHO
MOBEPXHOCTW NMpaMnbl, YCEYEHHOW Nupammuapl, naowafb 60KOBOI MOBEPXHOCTY MMPaMUbl 1 YCEUYEHHO
nMpammuabl NPaKTUYECcKoe peLleHne 3agad;

Mnowanb NOBEPXHOCTEW LMAMHAPA U KOHYca: (hOpMYnbl AN ONpefeneHns Naowaan NoBepxXHOCTEN LManHApa U
KOHyCa,;

Mopo6ue Ten. OTHOLLEHMS NnoLwaaeli NOBePXHOCTel N 06bEMOB MOA0BHbIX TEN: U3YYeHMe M NePBUYHOE
3aKpen/eHne HOBbIX 3HAHWIA, MPaKTUYECKOe peLleHne 3aau

CopiepxaHuie y4ebHOro marepuana.

1 BekTOpbl B NPOCTPAHCTBE, OCHOBHbIE MOHATUA N ONpPefeNieHNA: NOHATUA BEKTOpPa, HY/NeBOro BeKTopa,

KONNMHeapHble BEKTOPbI, KOMMNIaHapHble BEKTOPbI, PaBEHCTBO BEKTOPOB;

MpsiMoyronbHas (4eKkapToBa) cUCTeMa KOOPAMHAT B NPOCTPAHCTBE: MOHATWE BEKTOPA B IEKApTOBOI cuCTeMe
KOOpAWHAT, npaBuna AeincTBMIA Hag BEKTOPaMU, 3afiaHHbIMU CBOMMU KOOPAMHATaMM, YC/IOBME KOMIMHEAPHOCTY
BEKTOPOB, MPOEKLMs BEKTOPA Ha OCb; Pa3NoXXeHVe BEKTOPA MO HanpaBneHUsM. KoopanHaTbl BEKTOPA,;

[lnviHa BeKTOpa, pacCTosiHME MeXAy ABYMs TouKamu: dopmyna pacCTOSHUS MexXay ABYMS TOUKaMU: BblYMC/EHWE
ANVHBI BEKTOPA MO ero KoopAmuHatam, pacCTOSIHUS MeXAy TOUKaMM, HanpaB/stoLiMe KOCUHYCbl BEKTOPA;
MPaKTMYeCKoe peLleHmne 3afay;

12
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Pasgen 5.
Hauano
MaTeMaTUYeCKOMn
0 aHanm3a

Tema 5.1
MponsBogHasa nee 1
MPUNIOXKEHUS.

[leneHne oTpe3Ka B 3aaHHOM OTHOLLEHWW: (hOPMY bl ANs ONpeaeneHns KOOPAMHAT ToUeK , MPUHAANEXaLLNX 2
OTPe3Ky, TOYEK, NeXallMX Ha NPsAMOoi NPOAO/MKAtOLLEA OTPE3OK; NPaKTUYECKOe PeLLEHMe 3afay;

CkansipHoe Npon3BefieHne BEKTOPOB, YroN MeXAy BEKTOpaMU: YTO Ha3blBalOT CKaNspHbIM MPOU3BEAEHNEM 2
BEKTOPOB, CKa/IiPHbI/i KBapaT BEKTOPA, YCNIOBME NePNeHAVKYNSAPHOCTU BEKTOPOB, (hOpMYbl 41 onpeseneHus

cKa

NAPHOTO MPOW3BEAEHUS BEKTOPOB, (hOpMy/a HaXxOXAEHWS Yrna Mexzay BeKTopamu;

YpaBHEHVE NNHIUKN, YpaBHEHVE NPSAMOIA, YpaBHEHME NMNOCKOCTM, ypaBHEHME CREPbI, MCMONb30BaHME KOOPAMHAT U
BEKTOPOB MpW peLleHnn 3afau,

Copfep>xaHune y4yebHoro matepuana 36

MocnenosaTenbHOCTM, CNOCOGLI 3aaHus, CBOWCTBA: ONpe/eneHne NnocneaoBaTe/lbHOCTH, Bo3pacTaoLLas,

yb6blBatoLLasA, OrpaHNYeHHas CBEpXY, OrpaHWUYeHHas CHWU3Y NocnefoBaTeNbHOCTbL , CNOCOObI 3ajaHus 2
nocnefoBaTeNbHOCTEN;
MoHATVe 0 Npejene NocnefoBaTeNlbHOCTU: OnpejeneHne npegena, 6eCKOHeYHO Masible Y 6eCKOHEeYHO 60/bLuve 2

nocnefoBaTeNIbHOCTU, CBA3b MeXAY HUMU;

MOHATME O HEMPEPLIBHOCTM (YHKLWW: OnpefeneHne HENPEPbIBHOCTM (DYHKLMK, NPaKTUYECKOe peLleHune 3ajay;

2
MpoussogHas. MoHATUE 0 NPOU3BOAHOW (hYHKLMKN, €€ reOMeTPUYECKUiA 1 (PU3NYECKNIA CMbICTT: MOHATUE
CKOPOCTMN M3MeHeHUs DYHKLMK, NOHATME AnddepeHLMpyemMon (hyHKLUUK, OBLLMIA METOA HAXOXAEHNS
MPON3BOAHOM;
2
YpaBHeHUe KacaTelbHOM K rpatiuky PYHKLMW: BbIBOL YPaBHEHUSA, PeLLeHMe MPaKTUYeCKUX YNpaKHeHWi,
2

Mpoun3BoAHas MOCTOAHHOW, apryMeHTa, CyMMbl (hyHKLMIA, NPOW3BEAEHNS, YaCTHOTO (PYHKLMIA BbIBOA (hopmyn



Tema 5.2.
WHTerpan

10

AndepeHLMpoBaHNsA, 060CHOBaHWE CYXXAEHN, 0TPaboTKa HaBbIKOB HaXOXXAEHWUSA MPON3BOAHBLIX (DYHKLWIA;

Mpoun3BoAHble OCHOBHbIX 3/1leMeHTapHbIX (OYHKLUMIA : MPON3BOAHbIE CTENEHHONM, C/I0XKHOW, MoKasaTe/IbHOM,
norapuMmnYecKoi, TPUroHOMeTPUYECKUX (hYHKLNIA, BbIBOL (hopMyn AnddepeHLMpoBaHns, 0TpaboTKa HaBbIKOB
HaxoXXAeHUS NPON3BOLHbIX

MpuMepbl NCMOb30BaHMSA MPOU3BOAHOW A1 HAXOXAEHUSI HAU/TYULLIErO PeLeHNs B NPUKIaAHbIX 3a4adax:,
3a/1laHHOr0 hOPMY/IOiA, NPAKTUYECKOe peLleHne NPUKIaAHbIX 3aay;

BTopas npousBogHas, ee reoMmeTpuUYecKnin u (PU3NYECKNin CMbIC/T:

MpuMeHeHWe NPON3BOLHON K UCCef0BaHNIO (YHKUWIA 1 MOCTPOEHUIO IPadivikoB: NMpPU3HaKM NOCTOSHCTBA,
BO3pacTaHus 1 ybbiBaHUSA (yHKLUWIA, IKCTPEMYMbl (OyHKLUWI, Hanbosbllee N HAUMEHbLLEe 3HaYeHMe YHKUUN Ha
NPOMeXyTKe, BbINYK/0CTb, TOUYKM Nepernba, HaxoxgeHne CKOpoCTM 418 npoLiecca, 3afaHHOro popmMysion un
rpacMkom, o6LLMIA MeTOZ, UccefoBaHNA PYHKLMIA C MOMOLLbIO MPOU3BOLHON N NOCTPOEHME rpadKoB, peLleHne
3afjay;

CamocToaTeNbHaa paboTa: BbIMNOHEHUE JOMALUHMX 3afaHnii No Teme 4.2.

CogiepxxaHue y4ebHOro martepumana.

1

MepBoo6pasHaa PyHKUMM N HeonpeaeneHHbI UHTerpai: MOHATME NepBO06pPa3HON, HeonpeaeneHHOro UHTerpasa,
OCHOBHbIE CBOCTBA HEOMNPeAeeHHOr0 UHTerpana, TabnnyHble opMy bl UHTEFPUPOBAHNS, HEMOCPEeLCTBEHHOE
WNHTErpupoBaHune, MHTerpypoBaHne MeTo40M MOACTaHOBKMW, 0TPaboTKa MPaKTUYECKNX HaBbIKOB UHTErpPUpPOBaHUS;

OnpeaeneHHbI MHTErpan 1 ero OCHOBHbIE CBOMCTBA: MOHSTME ONPefeNeHHOro nHTerpana, opmyna HetoToHa -
NeiibHnua, TabnM4vHoe MHTErpupoBaHue , MHTErPUPOBaHNe MeTOLOM MOACTAHOBKM, NPaKTUYECKOe peLleHme
YMPaXKHEHWNIA;

24



3 TeomeTpuyeckuit CMbICN ONpeAeneHHOro uHTerpana. NMpruMeHeHVie OnpeaeneHHOro HTerpana Ans HaxoXaeHWs
nnowagn KpMBOMVMHENHONM Tpaneynn, pelleHne 3a4ay Ha BblMMCIEHNE NMAOLWAAN KPUBOMHEHOW Tpaneyuu;

4 TlpnMepbl NPUMEHEHNS MHTerpana B (oU3MKe U reOMeTpUM peLleHne 3aau
CamocTosiTenlbHasi paboTa: BbIMONHEHWE JOMALIHMX 3af4aHuiA no Teme 4.3.

Pasgen 6. 16
SNeMeHTbl
KOMOUHaTOPUKMN,
CTaTUCTUKN, U
Teopun
BEPOSATHOCTE
Tema 6.1. Copep>xxaHue y4yebHOro martepuana. 10
ONEeMeHTbI
KOMOMHATOPUKN 1 1 OCHOBHbIe MOHSATUS KOMOUHATOPUKN. COObITUE, BEPOSITHOCTb COBLITAS, CIOXKEHNE U YMHOXEHNE BEPOSITHOCTEIA:
Teopuu MOCTPOEHME anropnTMa LeicTBuid,
BEPOATHOCTEN peLLeHne yrnpaXHeHWi, npuBejeHne NpMmepoB, GOPMYIMPOBKa BbIBOJOB;
2 TloHATVE O He3aBUCMMOCTU COObITUIA, AUCKPETHasA CnyvaiiHas BeNMUMHa, 3aKOH ee pacrnpegeneHus:
3 YwncnoBble XapaKTepUCTUKN AUCKPETHOWN CNyYaHOW BeMYUHBI: MOHATME 0 3aKOHe 60/bLUMX YUCEN; U3YUeHue 1
NnepBUYHOE 3aKpernieHNe HOBbIX AaHHbIX, Tabnuubl, 3aaHnA Mo BapnaHTam;
CamocToaTeNbHas paboTa: BbINOMHEHWE AOMALLHUX 3afaHuii no Teme 6.1
4

Tema 6.2. Copfep>kaHue yyebHOro marepuana.



ONEMEHTHI
MaTeMaTUYeCKO
CTaTUCTUKU

[MpomMexxyTouyHas
arTecTauusa B
(hopmMe 3K3ameHa

1 MpeacTaBneHne AaHHbIX (Tabnuubl, AnarpaMmsbl, rpagukm): NpeacTaBneHne TEOPETUYECKMX M MPAKTUYECKNX
3HaHWI NO TeMe, Tabanubl, AMarpammbl, rpadnkn, OTBETbI HA BOMPOCHI;

2 TeHepanbHas COBOKYMHOCTb, BbIOOPKa, CpeAHee aputMeTMUeCcKoe, MeanaHa: M3ydeHre 1 nepBUYHOe

3aKpen/eHne HOBbIX flaHHbIX, TabiuLbl, 33aHNs M0 BapuaHTaM;

3 TloHATKe 0 334auax MaTeMaTUYecKol CTaTUCTUKMN: CTaTUCTUUYEeCKas 06paboTKa AaHHbIX, WMOCTPALUN Ha OCKe,

TabnuLUbl, aHaIM3 YCNOBUIA, COCTaBNEHME MaTEMATUYECKOV Mogenw,
MpUMeHeHNe BEPOSTHOCTHBLIX METOAOB: PELLeHMEe NMPAKTUUYECKMX 3ajau.

CamocToaTeNnbHas paboTa: BbINOMHEHWE AOMALLHUX 3afaHunil no Teme 6.2.

Bcero:
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3. YCJ10BUA PEATTN3ALNN PABOYEW MPOIMPAMMbI YUEBEHOW
ANCLNMTNHBI
3.1 TpeboBaHUSA K MUHUMANIbHOMY MaTepuasibHO- TEXHUUYECKOMY 06ecreyeHmto
Peanu3aupys nporpamMmmbl AMCLUMNHBI TPebyeT yuebHOro KabmHeTa - MaTeMaTUKU.

O6opynoBaHue y4ebHOro KabuHera:
TexHUYecKme cpeacTea 06yyYeHUs: NHTePaKTUBHAA J0CKa C IMLEH3NOHHbIM
NporpaMMHbIM 06ecneyeHeM U MynbTUMEANIAHAA YCTaHOBKA, HOYTOYK C
YCTaHOB/MEHHbIM NPOrpaMMHbIM 06ECMEUYEHNEM.

3.2 VHhopMaLIMOHHOE 06ecneveHne 00yUYeHusI.
OCHOBHBbIe UCTOYHUKW:

1 .BawmakoB M./. Matematuka: y4ebHUK 419 CTYAEeHTOB CpefHenpodecCMoHaIbHbIX
3aBefieHNIA. - M., n3gatenbCKuin LeHTp «Akagemus» 2019, 246 c.

2. bawmakos M./ MatemaTunka. 3agavyHuK

- M., n3gatenbCKunii LeHTp «Akagemms» 2019r, 416c¢.

3. boromonos H.B,CamoiineHko N./. MaTtemaTuka: y4ebHUK 41 CTYAEeHTOB
cpeaHenpodeccnoHanbHbIX 3aBeaeHnii. OO0 M3patenbcTBo KOpanT» 2022.

4. KOHTPOJIB N OLEHKA PE3Y/IbTATOB OCBOEHWA YUEEHOW
ANCUNMNNNHDBI
KOHTpPO/b 1 OLeHKa pe3y/bTaToB OCBOEHUSA Y4eOHOM AUCLMMNINHBI OCYLLECTB/ISETCA
npenojasartesieM B NPOLeCCe NPOBeLEHNA TEOPETUYECKNX U NMPAKTUYECKUX 3aHATUINA,
TECTMPOBaHWSA, a TaKXXe BbINO/IHEHUS 00YYaOLLMMUCA NHANBNAYa/IbHbLIX 3afaHnN,
MPOEKTOB, MUCCNeLOBaHUA.

Pe3ynbTatbl 06y4eHNS

dopMbl U MeTObI KOHTPOS U
(OCBOEHHbIE YMEHWSI, YCBOEHHbIE

OLiEHKW Pe3ybTaToB 00y4eHUs

3HaHWA)

YMeHus:

peLuaTtb pauMoHabHbIe, BbIMO/THEHNE TECTOB, YYEOHbIN
rMoKasaTe/ibHble, 10rapupmMmnIecKue, MPaKTNKyM, OTBETbl Ha BOMPOCHI
TPUTOHOMETPUYECKME YPaBHEHUS, Teopuu, peLleHve nNpobIeMHbIX
CBOAALMECA K NIMHENHBIM U 3afay, MHANBMAYa/IbHOE peLLeHune
KBagpaTHbIM, a TaKXe aHanornyHble KOHTPO/bHbIX 3afaHui;

HepaBEHCTBa N CUCTEMbI,

peLaTh MJaHUMETPUYECKUNE U CamMOCTOsTeNbHas paboTa
MpocTelillve CTEPeoMEeTPUYECKIEe 06YYaloLLEro XapakTepa,



3afa4m Ha HaxoXaeHue
FeOMEeTPUYUECKNX BETMYMH ([/IWH,
yrnos, nnowanei, 06LeMoB);

peLlaTb NPoCTeMLLIe KOMOUHATOPHbIE
3afa4un MeToAoM repebopa, a TakxKe ¢
MCMO/b30BaHMEM M3BECTHBIX POPMYIT;
3HaHuA:

(hopMy bl ANA HaxXoXXAeHWA nnowaiein

N 06bEMOB reoOMeTPUYECKUX TEN

TPUrOHOMETPUYECKMNe hopMy bl Ans
Npeobpa3oBaHns BblpaXKeHNIA

(hopmy /bl NPON3BOAHBLIX PYHKLWIA,
(hopMy/ibl MHTErPUPOBaHMS

TEOPETUYECKNIA OMPOC, KOHTPO/b
BbIMO/THEHUS PabOoTbl Hafl
OLUMOKaMK, TECT;

MOCTPOEHNEe a/iropuTMa AenNCTBUN,
peLleHne ynpaxHeHU, OTBETbI Ha
BOMNPOCbI, COCTaB/IEHNE OMOPHOI0

KOHCNEKTA;

TeopeTUYeCKnii onpoc, NpoBepKa
AOMALLIHEr0 3afjaHus, peLleHmne
3ajau;

paboTta co COOpHUKOM 3afau,
OTBETbI Ha BONPOCHI, peLLeHne
KayeCTBEeHHbIX 3a4au;

peLleHne NHANBUAYTbHbIX
KOHTPO/IbHbIX 33aHUIA,
NPo6/1IeMHbIE TECTOBbIE 3alaHNS C
MO/IHbIM OTBETOM



Obwas/npodieccroHasibu

as

KOMMeTeHLM s
OKOL. Bblbuparb

CrMocobbIpeLLIeHA 38084
npoeccroHabHOM

[eATeNbHOCTU
NPUMEHNTENBHO

K pa3/iMvHbIM KOHTEKCTaM

OK 02. cnonb3oBaTb
COBpeMeHHbE CpeacTea

MNMONCKa, aHa/TN3a N
NHTEpNpeTaLun
VHchopiviLy, v
NH(OPMALMOHHbIe
TEXHO/IorMn A
BbINO/IHEHA3A A

MpodheccroHasTbHOI

[eATEeNbHOCTU

Pasgen/Tema
P1Tema1.1.1.2,1.3I1

P2 Temb12.1,2.2,2.3,2.4,250lc, 2.6
P3 Tembl 3.1,32 33 o/c 34

P4 Tembi 41, 42, 43, 44, 45, 46, 47
Mkolc, 48, 4.9,4.10, 411
P5 Tewbi 51 52

P 6 Tewbl 6.1, 6.2, 6.3, 64, 6.5, 6.6. 6.7
olc, 6.8, 6.9, 6.10 tFalc, 6.11

P7 Tewl 7.1 72 73. 74, 75. 76, 7.7
[o/c,7.8,7.9, 710 Molc, 7.11, 7.12,
7.13,7.14, 7.15,7.16, 7.17

P8 Temb1 81, 82 83 84, 85. 86
P9 Tew! 9.1,9.2, 93 9495

P 10, Temb! 10.1,10.2,10.3, 104

P 11, Tembl 11.1,11.2,11.3 l'to/c,
114, 115, 11.6tolc, 117

P1 Tema1.1,1.2,1.3 olc, 14 1.5,16
P2 Tembl2.1,2. 2,2 3,2.4,2.5olc, 2.6
P3 Tembl 3.1,3.2,33to/c, 34

P4, Tembl 4.1, 4.2, 43,44, 45, 46, 4.7
olc, 4.8, 4.9,4.10, 411

PS5 Tewl 51, 52

P 6 Tewl 6.1, 62 6.3, 64, 65, 66, 6.7
olc, 6.8, 6.9, 6.10 [tolc, 6.11
P7Tembl 7.1 7.2 73 74,75, 76. 7.7
[o/c,7.8,79, 710 Molc, 7.11, 7.12,
7.13,7.14, 7.15,7.16, 7.17

P8 Tewi 81, 82 83 84. 85, 86
P9 Tevbl 9.1 92, 9.3. 9495

P 10, Tembt 10.1,10.2,10.3, 104

P 11, Tembl 11.1,11.2,11,3 lNto/c,
114, 115, 116 o/, 117

TN OLEHOUHbIX
MeponpuaTUs

-oM 14.1516 TectuposaHue

YCTHbIIA onpoc
MatemaTunyecku
M OUKTaHT
HanBuAayanbHas
CaMOCTOATE/bHASA
paboTa
[MpencTasneHne
pe3ynbLTaToB
MPaKTUHECKIX
pabot
KoHTpobHas
paboTa
BbinonHeHue
X3aMeHaLMOHHbI
X 33jaHNN
TecTupoBaHue
YCTHbIIA onpoc
MatemaTnyeckm
M OUKTaHT
HanBuAayanbHas
CaMOCTOATE/bHASA
paboTa
[MNpencTaBneHve
pe3ynbLTaTtoB
MPaKTUHECKUX
pabot



OK (3. MnaHuposathb 1
Pea/30BbIBATL COOCTBEHHOE

MPOCheCCVIoHasbHOE U
JIMYHOCTHOE PasBuUTVe,

npeAnpPUHUMATENbCKYHO

JEATENBHOCTL B

MpotheccroHasTbHOM Chpepe,
MCMO/b30BaTb 3HaHWA Mo

(hMHaHCOBOIA rPaMOTHOCTU B
Pa3/INYHBIX YKU3HEHHbIX

CUTYyaumsx

OK 04. SdcpexTiBHO
B3a/MO/ECTBOBATL U

paboTatb B KO/VIEKTVBE

MKOMaH/e

OK (5. OcyLLecTB/ AL

YCTHY'O
V1 MVCbMEHHYIO

P1Tewal.1,1213lto/c, 1.4,1.5,16
P2 Tembl2.1,2.2,2.3,2.4,2.5 tolc, 26
P3, Tembl 3.1,3.2, 33to/c, 34

P4, Tembl 4.1, 4.2, 4.3, 44, 45, 46, 4.7
[olc, 4.8, 4.9,4,10, 411

P5 Tewl 51, 52

P 6 Tewbl 6.1, 6.2, 6.3, 64, 6.5, 6.6, 6.7
olc, 6.8, 6.9, 6.10 -o/c, 6.11

P7 Tewl 71, 72 73, 74,75, 76, 7.7
Mo/c,7.8,7.9, 710 M-olc, 7.11,7.12,
7.13,7.14, 7.15,7.16, 7.17

P8 Tembl 81, 82 83 84, 85. 86
P9 Tew! 91 92 93 9495

P 10, Tembl 10.1, 10.2, 10.3, 104

P 11, Tembl 11.1,11.2,11.3 lNo/c,
114, 115, 116 olc, 117

P1 Temal1l1,1.2,1.3 olc, 1.4,1.51.6
P2 Tembl2.1,2.2,2.3,2.4,2.5 Ttolc, 2.6
P3 Tembl 3.1,3.2,33to/c, 34

P4, Tembl 4.1, 42, 4.3, 44, 45, 4.6, 4.7
olc, 4.8, 4.9,4.10, 411

P5 Tembl 51, 52

P 6 Tevbl 6.1, 6.2, 6.3 64, 6.5, 6.6, 6.7
olc, 6.8, 6.9, 6.10 alc, 6.11
P7Tewbl 7.1, 7.2, 7.3 74,75, 76, 7.7
[olc,7.8,7,9, 710 Molc, 7.11, 7.12,
7.13,7.14, 7.15,7.16, 7.17

P8 Tevbl 81, 82, 83. 84. 85. 86
P9 Tewbl 9.1, 92, 9.3, 9495

P 10, Tembt 10.1,10.2,10.3, 104

P 11, Tembl 11.1,11.2,11.3 lto/c,
114, 115, 116 o/, 117

P1 Tema 1.1,1.2,1.3 l'tolc, 1.4,1.5,1.6
P2 Tembl2.1,2.2,2.3,2.4,2.5 T'tolc, 2.6
P3 Tembl 3.1,3.2,3.3 o/c, 34

KoHTporbHas paboTa
BbinonHeHue
9K3aMeHaLVIOHHb|
X 3a[jaHn

TecTupoBaHue
YCTHbIIA onpoc
MaTemaTn4ecKuii
OVNKTaHT
HanBuAayanbHas
camocCTosATe/IbHasA
paboTa
[MpencTasneHne
pe3ynbTaToB
MPaKTUYECKIMX paboT
KoHTpobHas
paboTa
BbinonHeHve
9K3aMeHaLMOHHb
X 33jaHN
TecTupoBaHue
YCTHbIIA onpoc
MaTemaTn4ecKuii
AVNKTaHT
HanBuAayanbHas
camoCTosATe/IbHasA
paboTa
[MpencTasneHne
pe3ynbTaToB
MPaKTNHECKMX paboT
KoHTpobHas
paboTa
BbinonHeHme
3K3aMeHaLVOHHbI

X 33jaHui
TecTupoBaHue
YCTHbIiA Orpoc



KOMMYHMKaLWIIO Ha P4, Tewb1 41, 42,4.3, 44,45 46,47 MatemaTnyeckui
[OCY/IAPCTBEHHOM $i3bIKe tolc, 4.8, 4.9,4,10,4,11 ANKTaHT
Poccuiickoin deaepaiym ¢ P35 Tewbl 51, 52 HonBuayansHa
o P1 Temall,1.2,13o/c, 14, 1.516
YHETOM 0CO0EHHOCTE/ P2 Tewbi2.1,2.2,2.3,2.4,25olc, 26 1
COLMaLHOMo 1 P3, Temb1 3.1,3.2,3.3 alc, 34 CaMOCTOsATE/IbHA
Ky/bTYPHOrOKOHTEKCTa P4, Tembl 41,4243, 44,4546, 47 ¢ pa6oTa
MpeacTasneHn
e

Mtolc, 4.8, 4.9,4,10,4.11 PE3YyNbTaToB

P5 Tewb1 5.1, 52 MPaKTUYeCKMX paboT

713, 714, 7.15, 7.16, 7.17 KOHTPO/TbHaS

P8 Tevbi 81, 82 83 84. 85, 86 paboTa

P9 Temb1 91, 92 93 9495 BLINOSHEHME

P 10, Tembl 10.1,10.2,10.3,104

P 11, Tems! 11.1,11.2,11.3 Iolc, SKSAMEHALMORHG!

114, 115, 116 Molc, 117 X 3afanin

P12 Tembl 12.1,12.2,12.3,124

P 13 Tembl 13.1,13.2,13.3, 134, 135

tolc, 136

P 14, Tewbl 14.1,14.2,14.3/14.4, 145

[olc, 14.6P9, Tembl 9.1, 9.2, 9.3,

94,95

P 10, Temb! 10.1,10.2,10.3,10.4

P 11, Tews 11.1,11.2,11.3 T'tolc,

114, 115, 116 Molc, 117
OK 06. Mpose/smbs P1Temall1213Ttolc, 14 1516 TecTtmpoBaHue
[PaK JaHCKO- P6 Tewb1 61, 62 63, 64, 65 66 67  YctHbIi onpoc
naTproTyeckyto noavupo,  +Holc, 6.8, 6.9, 6.10 MHo/c, 6.11 MartemaTryeckumin
[leMOHCTPUPOBATH P7 Tewbl 74, 72, 73, 74,75, 76, 77  ONKTaHT
OCO3HaHHOe noBegeHve Ha  [1-o/c,7.8,7.9, 7.10 Mo/c, 7.11,7.12, NHavBmnayanbHas
OCHOBE TPaAVLIMOHHBIX 7.13,7.14, 7.15,7.16, 7.17 CamMoCTOATE/IbHAS
06LLIeue/10BEHECKIX P8 Tewb1 81, 82, 83, 84, 85, 86 pabota
LIEHHOCTEV, B TOM UiCrie C MpencraeneHne
YYETOM TapMOHM3aLWM pe3ybTaToB
MEXXHALWIOHA/bHBIX 1 MPaKTNHECKUX paboT



OK 07. CopeiicTBoBaTh

COXPaHEHIIFO OKPY>KAtOLLIEN
Cpefbl, PECYPCOCOENEXEHMIO,

MPUMEHATb 3HaHA 00
VBMEHEHN KITVEATa,

MPYHUMMBI GEPEXXIMBOTO
MPOV3BOLACTBA, 3UPEKTVBHO

[EIACTBOBATH B

LIpe3BbILIaI7IHbIX CUTYyaupsiax

P1 Tema1.1,1.2,1.3 lolc, 1.4,151.6
P2 Tembl2.1,2.2,2.3,2.4,2.5 tolc, 26
P3, Temb1 3.1,3.2,3.3 Ttolc, 34

P4 Tembl 4.1, 42, 4.3, 44, 45, 4.6, 4.7
[olc, 4.8,4.9, 4.10,4.11

P5 Tewbl 5.1, 5.2

P6, Temb1 6.1,6.2, 63, 64, 65 66, 6.7
[tolc, 6.8, 69, 6.10 Holc, 6.11

P7 Tevbl 7.1,7.2, 1.3 74,75 16, 1.7
-o/c,7.8,7.9, 7.10 olc, 7.11,7.12,
713, 714, 7.15,7.16, 7.17

P8, Tews181, 82 83 84. 85, 86
P9 Tewbl 91, 92, 93 94,95

P 10, Temb! 10.1, 10.2,10.3,10.4
P11, Tembl 11.1,11.2,11.3 Tto/c,
11.4,11.5,11.6 Mtolc, 117

P 12 Tembl 12.1,12.2,12.3,124

P 13 Tembl 13.1,13.2,13.3,13.4,13,5
[tolc, 136

5.JINCT BHECEHA M3MEHEHUI

Homep 1 gata
pacnopsanTeNibHOro
[JOKYMEHTa 0
BHECEHUU
N3MEHeHWI

®.1.0. nuua, Moanuck

BHeceHuns OTBETCTBEHHOro
N3MEHEHUI  3a U3MeHeHue

KoHTponbHas paboTa
BbinonHeHue
9K3aMeHaLIOHHb|
X3aaHni
TecTuposaHue

YCTHbIIA onpoc
MaTemaTn4ecKuii
AVNKTaHT
HanBuAayanbHas
camoCTosATe/IbHasA
paboTa
[MpeacTaBneHne
pe3ynbTaToB
MPaKTNHeCKIX paboT
KoHTposbHas
paboTa
BbinonHeHwne
9K3aMeHaLMOHHBbI
X 3aflaHuin

Homep un pgata
pacnopaanTesibHoro
LOKYMeHTa 0
NPUHATUN
N3MEHEHUI



