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HOACHUTEJIbBHAA 3AIIMCKA

[Iporpamma oOGmieoOpazoBarenbHON y4eOHOM AUCIUIUIMHA «MaTemaTukay NpeaHa3HavYeHa IS
W3y4eHHUs] MaTeMaTHKH B TPO(PECCHOHATBHBIX O0pa30BAaTEIbHBIX OPraHU3alMAX, PEATH3YIOLINX
00pa3oBaTeNbHYI0 IPOrpaMMy CpelHero obuero obpa3oBaHMs B Ipefesax MporpaMMbl MOATOTOBKU
CIELIMAJIMCTOB CPEIHErO 3BEHA.

Coneprxanue nporpaMMmbl «MaremMaTiKa» HallPaBJICHO Ha JOCTHXKEHUE CIIETYIOLINX HeJIeH:

sobecrieueHrue CPOPMHUPOBAHHOCTH NPEACTABICHUN O COIHAIBHBIX, KYIbTYPHBIX U MCTOPUYECKHUX
(dakTopax  CTAaHOBJIEHMS  MaTEMaTHKHU; o0ecrieueHHe  CPOPMHUPOBAHHOCTU  JIOTHYECKOTO,
ATOPUTMUYECKOTO U MAaTEMaTHUYECKOTO MBIIIUICHUS;

sobecrieueHue C(HOPMUPOBAHHOCTH YMEHHM INPUMEHATh IOJyYEHHbIE 3HAHUSA IIPU PEIIECHUU
pa3IMyYHbIX 33]1a4;

sobecrieueHre COPMHUPOBAHHOCTHU IPEJCTABICHUH O MaTEeMAaTUKE KaK 4acTU OOILIeueIOBeUeCcKOi
KYJIBTYpBl, YHUBEPCATBHOM S3bIKE HAYKH, IMO3BOJISIONIEM OMKCHIBATh M M3Y4aTh PeajbHbIC IMPOLIECCH U
SIBJICHMUS.

B nporpammy BKIIOUEHO COJEp)KaHUE, HANpaBlIeHHOE Ha (OPMUPOBAHME Yy CTYACHTOB
KOMIIETEHIMH, HEOOXOJUMBIX JJIsi KaUeCTBEHHOT0 OCBOEHHs Ha 0a3e OCHOBHOro oOuiero oOpa3oBaHUs ¢
MIOJIyYEHUEM CPEJTHET0 00111ero 00pa30BaHusl; IPOrpaMMBbl ITOATOTOBKH CIIELIUATIMCTOB CPEIHErO 3BEHA.

MaremaTtuka siBiiseTcsl pyHAaMeHTalbHON 00111e00pa30BaTeNbHOM TUCIMITIMHON CO CI0KUBIINMCS
YCTOMYUBBIM COJICPKAHUEM B OOUIMMHU TPEOOBAHUSIMH K MTOJITOTOBKE O0YUJAIOIIUXCS.

B npodeccronanbHbIX 00pa30BaTENbHBIX OPraHU3ALUAX, PEATU3YIOIUX 00pa30BaTEIbHYIO
porpaMMy CpeaHero oOmero oOpa3oBaHHMs Ha 0a3e OCHOBHOTO OOWIET0 OOpa3oBaHUs, H3Y4YECHUE
MaTeMaTHUKU UMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT IIPOpMIIs NpodecCunoHaIbHOI0 00pa30BaHMUs.

ITIpu ocBoenun mnpodeccun 38.02.04"Kommepuust (mo orpacisim)". MareMaTHKa H3ydaeTcs Ha
0a30BOM ypOBHE CpeJJHEro 0011ero 00pa3oBaHus; YUMTHIBAIONIAs ClIeHU(UKY OCBaUBaeMOM Mo eccHy.

OOmrre neny u3y4yeHnss MaTeMaTHKU PEATU3YIOTCS B YEThIPEX HAIPaBJICHUAX:

1) obG1iee npencraBieHue 00 UAEIX U METOJax MaTeMaTHUKH;

2) UHTEJIEKTyaJIbHOE Pa3BUTHUE;

3) oBnajieHHe HEOOXOAUMBIMU KOHKPETHBIMHU 3HAHUSMHU U YMEHUSIMH;

4) BocnUTaTENbHOE BO3ICHCTBHE.

[Tpodwmnuzanus nene MareMaTHYECKOro oOpa3oBaHMs OTpPakaeTcsl Ha BBIOOPE MPUOPUTETOB B
opraHmszanu y4eOHOM jedrenbHOCTH oOydaromuxcs. Jlas TeXHH4eckoro mnpoQeccCHoHaIbHOro
oOpa3oBaHMsl BbIOOp Ielei cmemaercs B IMparMaTMYECKOM HAIpaBJIEHUH, MPeAyCMaTpHUBAIOIIEM
YCUJICHHE W pAacUIMpeHHe TMPHUKIAIHOTO XapaKTepa H3y4YeHHs MaTeMaTHKH, IPEUMYIIECTBEHHON
OpPHEHTAIMH Ha aJlTOPUTMHUYECKUI CTUIIb TO3HABATEIBHOM NESATETbHOCTH.

N3yuenne wmaremaTuku Kak mpoduUIbHON 0011e00pa3oBaTeIbHON Y4EOHOW JUCIMIUIUHEI,
YUUTBHIBAIOIIEH crieln(pUKy OCBaMBaEMbIX CTYA€HTaMM Mpodeccuit, obecreunBaeTcs:

*BBIOOPOM pa3IMYHBIX MTOJIXOJ0B K BBEACHUIO OCHOBHBIX TTOHSTHIA,

*opMHpOBaHUEM CHUCTEMbI Y4eOHBIX 3aJaHui, obecneunBaromux 3()(eKTHBHOE OCYyIIECTBICHHE
BBIOPAHHBIX IIEJIEBBIX YCTAaHOBOK;

*000raleHueM CIIeKTpa CTHJIEH yueOHOH NesATeTbHOCTH 3a CYET COIJAacOBaHMs C BEIYLIUMHU
NesITeIbHOCTHBIMU XapaKTepUCTUKAMU BbIOpaHHOM Mpodeccuu / crenuaabHOCTH.

[IpoduibHas cocTaBIAIONIAsA OTPAKACTCA B TPEOOBAHUAX K MOJATOTOBKE 00yJarOIUXCs B YaCTH:

*001IeHl cHCTeMbl 3HAHMN: coJepXkKaTelbHble NMPUMEPHl MCIOJIb30BaHUS MAaTEMAaTUYECKUX HJEH U
METOJIOB B PO ECCUOHATBHON AESITENbHOCTH;

*YMEHMIA: pa3uure B ypoBHE TpeOOBaHUMN K CIIO)KHOCTH MPHUMEHSEMBIX aJITOPUTMOB;

*[IPAKTHYECKOTO MCIIONB30BaHUS MPHOOPETCHHBIX 3HAHUN M yMEHHI: WHAWBUIYAIBHOTO Y4eOHOTO
OIbITA B TIOCTPOCHUU MAaTEMAaTUYECKUX MOJIENEH, BBIMOJIHEHUH UCCIIE0BATENLCKUX MTPOSKTOB.

Takum 0Opazom, peanu3anus coaepKaHus ydeOHOW AUCIUTUTNHBI OPUEHTHPYET Ha MPHOPHTETHYIO
POJIb MPOLIECCYAIBHBIX XapaKTEPUCTUK yueOHOM padoThl, MOTyYEHHs OMbITa UCIOIb30BaHNUS MAaTEMAaTHKU
B COAEPKATENbHBIX M MNPOQECCHOHATBHO 3HAYMMBIX CUTYalUsIX II0 CPaBHEHHIO C (OPMAJIbHO-
YPOBHEBBIMH Pe3yJIbTaTUBHBIMU XapaKTEPUCTUKAMHU 00yUEHUSI.



Conepxxanue  y4yeOHOM  JUCHMIUIMHBI — pa3pabOTaHO B COOTBETCTBUM C  OCHOBHBIMHU
COJIep>KaTeIbHBIMU JIMHUSAMU 00yUeHUsI MaTeMaTHKe:

-anr66pa1/1qec1<a51 JIMHHUA, BKIIIOYAIasa CUCTCMaTHU3allnuio CBCI[CHI/Iﬁ 0 9rcCjIax; U3ydCHHUC HOBBIX U
0o000IIeHNe paHee HW3YYEHHBIX omepauuid  (BO3BeeHME B  CTENEHb, M3BICUYEHHE  KOpPHS,
norapuMUpPOBaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHTCHC U 0OpaTHBIC K HUM);

*M3y4YEHUE HOBBIX BUJIOB UMCJIOBBIX BBIPAKEHUH M (OPMYJ; COBEPIICHCTBOBAHUE MPAKTHUECKUX
HAaBbIKOB U BBIYMCIUTENBHON KyJIbTYPBl, pAaCIIMPEHUE U COBEPILIEHCTBOBAHUE aIreOpanveckoro
anmnapara, c(OpMHpPOBAaHHOTO B OCHOBHOW IIKOJIE, U €r0 MPUMEHEHHUE K PEHICHUI0 MaTeMaTHYeCKHX U
MPUKIAJHBIX 3a7a4;

*T€OPETUKO-(YHKIIMOHATIbHAS JIMHUSA, BKJIIOYAOIIAsl CUCTEMAaTH3AIUI0 U PACIIUPEHUE CBEACHUN O
(GYHKIHUSAX, COBEPIICHCTBOBAHHE TPAaPUUECKUX YMEHHI; 3HAKOMCTBO C OCHOBHBIMH HAESIMU M METOJaMHU
MaTEeMaTHYeCKOro aHalu3a B 00beMe, MO3BOJISIOLIEM HCCIIEeI0BaTh 3JeMEHTapHble (QYHKIUU U peliaTh
MPOCTEHIIINE TEOMETpUUYECKUE, PU3NUECKUE U IPYTHE MPUKIIAIHEIC 3a/1a4H;

*JIMHUSl ypaBHEHUI U HEPaBEHCTB, OCHOBAHHAS HA MOCTPOCHHUU W UCCIIEJOBAHUM MaTEMaTHUYECKUX
MOJIETIeH, TIepeCEeKaloIascs ¢ aNreOpanyecKo U TEOPETHKO-(PYHKIIMOHAIBHON JTHHHUSIMHA M BKITIOYAIOIIAsT
pa3BUTHE U COBEPIICHCTBOBAHME TEXHHUKHU airedpandeckux mpeoOpa3oBaHUl AJisl pellleHus YpaBHEHUH,
HEPABCHCTB U cHUCTeM; (OPMHUPOBAHUE CIIOCOOHOCTH CTPOMTh U HCCICIOBATH IMPOCTEUIITHE
MaTeMaTHYeCKUe MOJETU NpU pPElICHUU NPUKIATHBIX 3a7ad, 3a7ad U3 CMEXHBIX M CIEeHUATbHBIX
JYCIUILINH;

sreoMeTpuUecKasl JIMHUS, BKIIOYAIOIIas HATJISIIHBIE IPECTABICHUS O MPOCTPAHCTBEHHBIX (QUTYpax
U W3yYeHHE MX CBOMCTB, (POPMHPOBAHHE W pPa3BUTHE IMPOCTPAHCTBEHHOTO BOOOpPAKEHUS, Pa3BUTHE
CHOCOOOB TEOMETPHUYECKHX M3MEpPEHUN, KOOPAMHATHOIO M BEKTOPHOTO METOJOB MJIs pEIHICHUS
MAaTEeMaTUUYCCKHX U MIPUKIIAHBIX 3a/1a4;

*CTOXAacTUYeCKasi JIMHHS, OCHOBaHHas Ha Pa3BUTHUM KOMOMHATOPHBIX YMEHHH, MpEICTaBICHUN O
BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIETO MUpa.

N3ydyenune o06meoOpazoBaTenbHON yueOHOW naucuuiuinHbl «MartemaTuka: anrebpa, Haudana
MaTEeMaTHYECKOTO aHAJIM3a, TEOMETPHS» 3aBEPIIASTCS MOIBEICHUEM HTOTOB B JOpME 3K3aMeHa B paMKax
MPOMEXKYTOUHON aTTeCTalluh CTYIAEHTOB B mpouecce ocBoeHuss ocHoBHOU I[IIIKPC c¢ mnonydyenunem
cpenHero o0Iero oopa3oBaHus.



1. MACIIOPT MTPOT'PAMMBI YYEBHOM JJUCIHUATIJIAHBI
«MareMaTHKAa:_ Ha4aJ1a MATEMaTHYeCKOI0 aHAJIN3a, FeOMEeTPUsD)

1.1. Ob6aacTs npuMeHenns nporpammsbl: [Iporpamma yueOHOM AUCLUUIUIMHBI SBJISETCS 4aCThIO
MpOrpaMMBbl MOJATOTOBKH CHEIHATKCTOB cpeaHero 3seHa mo mpodeccun 38.02.04 "Kommeprus (1o
oTpacisim)"

BbInmyckHUK, OCBOMBIIMI NporpamMmy, 0JDKEH 001aiaTh OOIMMH KOMIETEHIUSIMH, BKIIOYAOIUMU
CIIOCOOHOCTB!

- [IoHMMaTh CyIIHOCTh U COLMANIBHYIO 3HAYUMOCTb CBOEH Oynyiuelt npodeccuu, NposBisaTh K HEH
YCTOWYUBBINA HHTEPEC.

- AHanu3MpoBaTh PabOUYYI0 CUTYALUIO, OCYLIECTBIATh TEKYILUI 1 UTOTOBBI KOHTPOJIb, OLICHKY U

KOPPEKIHIO COOCTBEHHO JIeTENbHOCTH, HECTH OTBETCTBEHHOCTD 3a PE3YJIbTaThl CBOCH paboThI.

- OcymecTBiATh MOMCK HHPOpManuu, HeoOxomumon g 3()(EKTUBHOrO BBINOJHEHUS

npodecCHOHATIBHBIX 3aj1a4.

- Hcnonp3oBaTh MHPOPMALMOHHO — KOMMYHUKAIMOHHBIE TEXHOJIOTUH B IPO(eCcCHOHAIbHOU

JeSITEIbHOCTH.

- Paboratp B KomekTHMBe M KOoMaHJe, 3((EeKTUBHO OOIIATHCS C KOJUIEraMH, PYKOBOJCTBOM,

KIIMCHTaMH.

1.2. MecTO AUCHUIIMHBI B CTPYKTYpe OCHOBHOI NpodecCHOHAIBbHOH 00pa30BaTe/JIbHOM
NpOrpaMMmbl:
VYuebHas qucuuiuiiHa «MaremaTuka» sIBJISE€TCS y4eOHBIM MPEIMETOM 0053aTeNIbHOW IMpeaMETHON
obmactn «MaremaTrka U HHPOPMATHKaY CPEIHETO 00IIEro 00pa3oBaHMS.
VYuyebHas nucuuminHa «MaremaTuka» M3ydaeTcsl Kak NpoduibHbI npeaMeT yuyeOHOro IuiaHa Ha
0a3e OCHOBHOTO 00IIET0 00PAa30BAHMSI C TIOJYUCHUEM CPEIHETO 00IIero oopa3oBaHus

1.3. e ¥ 321244 AMCHUILUINHBI — TPeOOBAHMSA K pPe3yJbTATaM 0CBOCHHS JUCHHMIJIUHBI:

B pe3ynbrare ocBOEHUS NUCHUIUIMHBI O0yYaAIOLIUIICS 10JIKEH YMeTh:

Pazgea 1. «Auiredpa u HaAYaJIa AHAJTU3A».

-BBITIOJHATH apu(pMETHYECKHE ACHCTBHUS HAJ YHCIAMHU, COYETass YCTHBIC U TIMCbMEHHBIE MTPHEMBI;
HaxXoAuUTh NpPUOIMKEHHbIE 3HAUEHWs BEIWYMH M MOTPEUIHOCTH BBIYMCICHUH (abcoitoTHas U
OTHOCHUTEIIbHAS ); CPABHUBATH YN CIIOBBIC BBIPAKECHUS;

-HaXxOJUTh 3HAUYEHUS KOPHs, CTENEHH, Jorapudma, TPUroHOMETPHUUECKUX BBIPAKEHUI Ha OCHOBE
OTIpENIeJICHUs, UCIONB3Yysl TpH HEOOXOMUMOCTH WHCTPYMEHTAIBHBIE CPEICTBA; IOJIH30BATHCS
NpUOIMKEHHON OLIEHKOH MPH MPAaKTUYECKUX pacueTax;

-BBITIOJHATE MPE0OpPA30BaHUS BBIPAKCHUH, NMPUMEHsST (OPMYIBI, CBSI3aHHBIE CO CBOHCTBAMHU
CTeIeHeM, Jorapu(pmMoB, TPUTrOHOMETPHUECKUX (DYHKIIHIA;

- HCIIONIb30BaTh TNPHOOPETEHHbIE 3HAHMSA M YMEHHA B TIPAKTUYECKOH JEATEIBHOCTH U
MOBCEJJHEBHOM J>KM3HU I MPAaKTUYECKUX PacdyeToB MO (opmyiaM, BKIOYas (OpMYIIbl, colepikaiine
CTETIeHH, PAJMKAIBI, JOTapu(PMbl U TPUTOHOMETPHUECKUE (YHKIMH, WCIOJIB3YS NMPH HEOOXOAUMOCTH
CIpaBOYHBIE MaTE€PUaAIbl M MIPOCTEHIIINE BEIUMCINUTENBbHBIE YCTPOICTBA.

DyHKIUH U TpaguKH

BBIYUCIIATh ~ 3HaueHHe  (QYHKUMM 1O  3aJaHHOMY  3HAQUEHUIO  apryMeHTa  IIpH
Pa3IMyYHbIX crocobax 3aaHus PYHKINH;

® OnpeeNsaTh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIIMH, WIUTFOCTPHPOBATH; UX Ha rpadukax;

® CTpOUTHh TIpadUKU M3YYEHHBIX (DYHKIHMH, HWUIIOCTpUpPOBAaTh MO TrpaduKy CBoOicTBa 3Je-
MEHTapHBIX (DYHKIIMA;

WCTOJB30BATh TOHATHE (YHKIWW JUIsI ONHCAHWs W aHalW3a 3aBUCUMOCTEH BEIHYHH,
HCIOJIb30BATh MPUOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTUUECKOM IESTETbHOCTH U

® [TOBCETHEBHOW YKU3HH JIJIsl ONMCAHMS C MMOMOIIBI0 (QYHKITUI pa3IHYHBIX 3aBUCHMOCTEH, TIpe-
CTaBJICHUA UX rpaQUuecKu, HHTEPIIpeTally rpaduKoB.

Hauyana maTeMaTH4eCKOro aHAJIN3a
WCTIOJIH30BATh TIPOU3BOIHYIO JIJISI H3YYCHHUSI CBOUCTB (QYHKIIUH M TOCTPOSHHS TPpaduKOB;

o NPUMEHSATH TPOU3BOIHYIO JJIsl TPOBEACHUS MPUOIMKEHHBIX BBIYMCICHUH, peIIaTh 3a/1a4n

IIPUKJIQJHOTO XapaKTepa Ha HaX0XKICHHE HauOOJIbIIEro 1 HAUMEHbIIET0 3HAYCHHUS;



L4 BbIYUCIATH B HpOCTGﬁLHHX clydadx IoJiomaad U 00BbEMBI C HCIOJIB30BAHHEM
OIMPCACIICHHOI'O NHTCIpaJia,

® HCIIOJIBb30BaTh HpI/IO6peTeHHBIe 3HaHUA W YMCHHA B HpaKTH‘IGCKOﬁ JCATCIIBHOCTH H
HOBCGI[HCBHOI;'I JKU3HU JJId pCHICHUSA HNPUKIIAJHBIX 3a4a4, B TOM YHUCIIC COLUAIbBHO-DKOHOMHWYCCKUX H
(bl/ISI/ILIeCKI/IX, Ha HauOOJIbIINE U HAUMMEHBIINE 3HA4YCHU, HAa HAXO0XKXACHHUE CKOPOCTH U YCKOPCHHUA.

ypaBHeHHH H HEPABCHCTBA

. peliate palioHajbHble, IOKa3aTelbHbIE, JOrapupMUYECKUue, TPUTOHOMETPUUECKUE
YpaBHEHUs, CBOJSALIMECS K TMHEHHBIM U KBaIPaTHBIM, a TAK)KE€ aHAJIOTMYHbIE HEPABEHCTBA U CUCTEMBI;

. UCIIONIb30BaTh  IpaduuecKkuid  METOJ  pEIIeHUs  YpaBHCHWW W HEPaBEHCTB,;
M300paxarhb Ha KOOPJMHATHOMN IUIOCKOCTH peieHuns YpaBHEHUM, Hepa-
BEHCTB M CUCTEM C JIByMsI HEU3BECTHBIMU;

. COCTaBJIATb M pElIaTh  YpPaBHEHUMS W HEPABEHCTBA,  CBA3BIBAIOIIME  HEU3-
BECTHbBIC BEJTMYMHBI B TEKCTOBBIX (B TOM UKCIIE TPUKIAAHBIX) 3a7a4ax

. UCIIOJIb30BaTh TMPHOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHUUYECKON MAESITeNbHOCTH H

HOBC€,I[H€BHOI71 KHU3HU OJI1 IIOCTPOCHUA 1 UCCIICA0OBAHUA HpOCTGfIH.IHX MAaTEMAaTUYCCKUX MOI[CJ'IGﬁ.
KOMﬁI/IHaTOpHKa, CTAaTUCTHKA H TEOpUs BepOHTHOCTEﬁ

. pewatb nIpocTellve KOMOMHATOpHBIE 3aJaud METOAOM Iepebopa, a Takke C
HCIOJIb30BAHUEM U3BECTHBIX (POPMYII;

. BBIUMCIIATh B MPOCTEHIINX CIIy4asX BEPOSTHOCTH COOBITUN Ha OCHOBE IOJCYETa 4HCia
HCXOJIOB;

. UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHHUS B IPAKTUYECKOH AEATEIbHOCTH H

MOBCETHEBHOH JKM3HU JUIS aHAIHM3a PEAIbHBIX YHCIIOBBIX JAHHBIX, MPEICTABICHHBIX B BUAC TUATPaAMM,
rpaduKoB; aHanu3a HHPOPMALIUU CTATUCTUYECKOTO XapaKTepa.

Paznea 2. «'eomeTpus»

® pAacHoO3HaBaTh Ha YEPTEKAaX M MOJENISIX MPOCTPAHCTBEHHBbIE (DOPMBI; COOTHOCUTH TPEXMEpPHBIE
OOBEKTHI C UX ONUCAHUSIMHU, U300pAKEHUIMHY;

® ONUCHIBATh B3aMMHOE PACIHOJIOKEHUE MPSIMBIX U IUNIOCKOCTEH B MPOCTPAHCTBE, apryMEHTUPOBATh
CBOM CYXXJIEHHUSI 00 ITOM PACIIOJIOKEHNH;

® aHATU3UPOBATh B IPOCTEHUIINX CIy4yasX B3aMMHOE PacIoI0kKeHHEe 00bEKTOB, B IPOCTPAHCTBE;

e u300pakaTb OCHOBHBbIE MHOTOTPAHHUKU M KPYIJIble TeJa; BBIMOJHATH YEPTEXHU IO YCIOBUSAM
3ajau;

® CTPOWTH MPOCTEWIIHE CceYeHUs KyOa, TPU3MBL, MUPAMUMABI, PpElIaTh IUIAHUMETPHUECKUE H
MPOCTEHIINE CTEPEOMETPUUYECKUE 33Jaud Ha HaXO0XKJIEHUE TEeOMETPUYECKUX BEIMYMH (JJIUH,
yTJIOB, TUIOMIA/Iel, 00HEMOB);

® ICIIOJIB30BATh MIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1a4 IJIaHUMETpUdecKre GaKkThl U METO/IbI;

® [IPOBOJUTH JOKa3aTeJIbHbIE PACCYKICHUS B XO/I€ PELICHUs 3a/ay;

® UCMOJNb30BaTh NPUOOpPETEHHBIE 3HAHUS M YMEHMs B NPAKTUYECKOH JAEATENbHOCTH U

MIOBCETHEBHOM JKU3HU JJIsl UCCIIE0BAaHUS (MOJICIIMPOBAHUS ) HECIIOKHBIX MPAKTUUECKUX CUTyallui

Ha OCHOBE H3YYEHHBIX (GOpMYyT M CBOMCTB (UTyp; BBIYMCIEHUS OOBEMOB M IUIOLIaEH

MOBEPXHOCTEH TMPOCTPAHCTBEHHBIX TN NPU PEIIEHUH MPAKTUYECKUX 3a]ad, HUCHOJb3ys NpU

HEOOXOMMOCTH CIIPABOYHHUKH U BEIYUCIUTEIHHBIE YCTPOWCTBA.

B pesynbTare 0CBOCHUS AUCHUIIUHBI 00YYaIONIUIICs JOKEH 3HATh:

. 3HaYeHHe MaTeMaTH4YeCKOW HAyKH JUIsl pelIeHUs 3a/1a4, BOSHUKAIOUINX B TEOPUH U
MPAKTUKE; IIUPOTY U B TO K€ BPEMs OrPaHMUEHHOCTh IPUMEHEHHS] MaTEMaTHYECKUX METOJIOB K aHAIIN3Y
1 UCCIIEJIOBAHUIO MPOIIECCOB U SIBICHUN B IPUPOJIE U OOIIECTBE;

. 3Ha4YeHHE MPAKTUKU U BOIPOCOB, BOZHUKAIOLIUX B CaMOW MaTeMaTHKe JUIst (GOpMUPOBAHUS U
Pa3BUTHS MaTEMAaTUIECKON HAyKH; NCTOPHIO PAa3BUTHS MOHSITHS YHACIIA, CO3AaHUS MATEMaTHIECKOTO
aHaJIN3a, BO3HUKHOBEHHUS U Pa3BUTHsI TEOMETPUH;

. YHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTUKH MAaTEMaTUYECKUX PACCYXKICHUN, UX
MPUMEHUMOCTH BO BCEX 00JIACTSIX YEJIOBEUYECKOH /e TeNbHOCTH;
. BEPOATHOCTHBIN XapaKTep Pa3IMYHBIX IIPOLECCOB OKPYXKAIOIIETO MUPA.



1.4. Kosiu4ecTBO 4YaCOB HA OCBOEHHE MPOrpaMMbl THCHHUIJIMHBI:
MaKCHUMaJIbHON yueOHOU Harpy3ku oOyuaromerocsi 374 yaca, B TOM 4HcIIe:
00s13aTeIbHON ayTUTOPHOHN yueOHOUM Harpy3ku oOydatomerocs 2524aca;
CaMOCTOSITeNIbHON paboThl oOyuatomerocst 122 vaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUILJIAHBI

2.1. O0bem y4eOHOM TUCIUIUIMHBI U BUJIBI Y4€OHOM paboThI

Bun yaeOHO# paboThI Obvem yacos
MaxkcumanbHas yueOHas Harpyska (BCero) 374
OO0s3aTenbHas ayTUTOpHAs yueOHas Harpy3ka (BCero) 252
[IpakTrueckue 3aHATHS 210
TOM YHCJIE:
KOHTPOJIbHBIE pabOTHI 18
CamocrositenbHas paboTa 152

IIpomesicymounas ammecmayus 6 popme dK3ameHa




2.2 TemaTHu4ecKHil IJIAH U COepPKaHMe Y4eOHOI TUCHUILTUHBI «MaTeMaTHKa

H Conep:xanue yueOHOro MaTepuaJia, JJadopaTopHbie U NPpaKTUHYecKHe PadoThl, O0bem YpoBeHb
anuMeHOBaHHe pPa3eioB U TeM
caMoCTOsITe/IbHAsI padoTa 00y4ar0IMXCs 4acoB 0CBOEHMSI
1 2 3 4
Paznen 1. Conep:kanue pasaesa «Ajaredpa u Ha4ajla aHAJIU3a»
Tema 1. BBenenue Coaep:xkaHue y4eOHOIro MaTepuaJia 15
Martemaruka B Hayke, TEXHUKE, SKOHOMUKE, HH()OPMALIMOHHBIX TEXHOJOTHUSIX U MPaK- 1(1) 19
THYCCKOMN JICSITEIIbHOCTH. ’
JleticTBus ¢ qpo0OsMu Pernenue yrpakHeHHi 2+2 (5)
YpaBHeHUsI 1 HepaBeHCTBa Penienue ynpaxHeHun 1+3 (9)
[TporienTs B MaTeMaTHKe Pemenne ynpakHeHH 1+3(13)
OcHOBHBIE TUIIBI PEIICHUS 3a]]a4 Ha IPOLEHTHI Penienne ynpaxHeHui 1+1(15)
Konrponsnas pabora 1 0+2(17)
Teopus 5
Ilpaxmuxa 11
CamocrosiTesibHas padora 10
BxonHas quarnoctuka
[Ipumeps! Ha apupMeTHUECKHUE TEUCTBUS C IPOOSIMU (OOBIKHOBEHHBIE U JICCITHYHBIC)
Pemenuie pa3mudHBIX BUJOB YPABHCHH U HEPABCHCTB (JIMHEWHBIC, KBAIPATUIHBIC U
T.J.)
Pemenne npakTuyeckux 3aaa4 Ha TPOIEHTHI
Tema 2. [leficTBUTeIbHbIE YHCJIA Coaepxkanue y4eOHOIro MaTepuaa 9
[lenple W parmoHayibHbIC YKCA. [IeICTBUTEIBHBIE YKCTIA. 1+0(18) 1,2
beckoHeuyHo yObIBaroliasi reoMeTpuueckast nporpeccus. Pemenue ynpaxsHeHui 1+1 (20) 1,2
ApudmeTrueckuil KOpeHb HaTypaJlbHOM cTeneHu. Perenue ynpaxxHeHHu 1+2 (23) 1,2
CreneHb C pallMOHAIBHBIM U IEHCTBUTENIbHBIM MTOKa3aTelssMU PelneHue yrnpaxHeHun 1+1(25) 1,2
KonTponbras padorta Ne 2 "JlelicTBUTENbHBIC YnCIa" 0+1(26) 2
Teopus 4
Ilpakmuka 5
CamocrosiTesbHast padoTa
JIelcTBUS ¢ pallMOHAIIBHBIMA YU CIaMHU 3

Cymma yOBbIBarOIIeH TEOMETPUUYECKON MPOTPECCUN;
[IpeobOpazoBanne anreOpandecKuX U YMCIOBBIX BBIPAKEHUH.
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Tema 3. Coaep:xaHue yueOHOro MaTepuaJia 12

Crenennas pyHkuus Crenennas ¢yHKus, €€ cBoiicTBa U rpaduk. Pemenue ynpaxHeHui 2+1 (29) 2
B3anMHo-00paTHbie pyHKIIMU. Pemenne ynpakHeHui 1+2 (32) 2
PaBHOCWJIbHBIC YPAaBHEHMS M HEPABEHCTBA. PellleHne ynpaKkHeHUH 1+1 (34) 2
HppanmonanbHple ypaBHEHHS U HEpaBeHCTBA Pelienne ynpaxHeHui 1+3 (38) 2
Kontponbnas padora Ne 3 "Crenennas Gynkmms" 0+1 (39) 2
Teopus 4
Ilpaxmuxa 8
CamocTrosiTesbHasi padora
CpaBHeHHE 3HAUCHHI CTETIEHHBIX BBIPAKCHUIN; HAXOXKACHUE 00JIACTH OTIPEICIICHUS;
MOCTPOEHHE TPAPUKOB. 6
Penienue ypaBHEeHHIT ¥ HEPaBEHCTB C APOOSMU; PEIICHUE HUPPAIHOHAIBHBIX
YpPaBHEHUU.
Pabora ¢ yueOHukoM: rpaduku, oOpaTHBIX PYHKIIMIA; HppallMOHAIbHBIE HEPABEHCTBA.

Tema 4. IlokazaTenbHas pynknusi |Coaep:kanue yueOHOro Mmarepuaja 8
[TokazarenpHast QyHKIHS, € cBOiicTBa M rpaduk.. Pemenne ynpaxxHeHui 1+1 (41) 2
[Toka3zarenpHble ypaBHeHUs. Perenne ynpaxaHeHui 1+1 (43) 2
[TokazarenpHble HEpaBeHCTBA. PerieHne ynpaxHeHHIA. 1+1(45) 2
CucTeMsbl oKa3aTebHBIX YPAaBHEHHUI U HEPABEHCTB 0+1 (46) 2
KonTponbnas padora Ne 4 "Tloka3arenpHast pyHKIms" 0+1 (47) 2
Teopus 3
Ilpaxmuxa 5
CamocrosiTesibHast padoTa
I'eomeTpuueckuii crnocoO perieHus MoKa3aTelbHbIX YPABHEHUI U HEPAaBEHCTB. 10
PemeHne ypaBHeHUT 1 HepaBeHCTB BHJa: a*! = a*?; a* = B¥; pasnoxkenue Ha
MHOYHUTEJIHN; CBOJASIINECS K KBaJIPaTHBIX; CHCTEMBI IIOKA3aTEIbHBIX YPaBHEHUIA.

Tema S. Jlorapupmuveckas Coaep:xxanue yueOHOro MaTepuaJia 14

dbyHKIUS Jlorapudgmsr CpoiicTa sorapuhmo Penienne ynpaxHeHHN 1+1 (49) 2
Pemenune ynpaxaeHui. 0+2 (51) 2
JlecsTHUHBIEC U HaTypaJibHBIE Jorapudmbl Pemenne yrpakHeHUH 1+1 (53) 2
Jlorapudmuueckas pyHkims, e€ cBoiicta u rpaduk. Pemenue ynpaxHeHun 2+1(56) 2
JlorapudMuyecKie ypaBHEHHSI 0+2 (58) 2
JlorapudmMudecKkue HepaBeHCTBA 0+2 (60) 2
Kontposnbnas padora Ne 5 "Jlorapupmuueckas pyHkuus" 0+1 (61) 2
Teopus 4
Ilpakmuxa 10
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CamocrosiTesibHast padoTa
Brruucnenue gorapugmoB; cBoiicTBa Iorapu(MoB, pelieHre IPOCTEHIIINX

norapuMUUECKUX ypaBHEHUIl; pellieHre ypaBHEHUH, CBOJSIIMXCS K KBaJIPaTHbIM; 6
pas3noKeHUEM Ha MHOXKHUTEIIN; PEIICHUE CUCTEM JIOTapu(pMUYECKHX YpaBHEHU;
pelieHue JorapuMUIecKuXx HEpaBEHCTB

Tema 6. Tpuronomerpuieckue Coaeprxanue y4eOHOIro MaTepuaJa 18

¢dopmy.ib Pannannas mepa [IoBOpOT TOUKM BOKpYT Hadaa KOOpAUHAT 1+0 (62) 2
Omnpenenenne CHHyca, KOCHHYCa M TAHT'eHCA yria. Pemenue yrnpaxkxHeHUH. 1+1 (64) 2
3naku cunyca. Kocunyca u Tanrenca. Pemenue ynpaxHeHHIA. 1+1 (66) 2
3aBHCUMOCTB MEXKAY CHHYCOM, KOCHHYCOM M TAaHT'€HCOM OJTHOTO U TOTO K€ apryMeHTa 1+1 (68) 5
Pewienue ynpaxHEeHMiA.
TpuroHoMeTpuIeCKNe TOXKIACCTBA 0+2 (70) 2
Cunyc, KOCHHYC ¥ TaHTEHC YTJIOB 0 1 -0 Penenne ynpaxHeHu . 1+1 (72) 2
DopMyiibl CIIOKCHHS. CuHyc, KOCUHYC, TAaHT€HC JABOWHOTO aprymeHTa Pemienue 1+2 (75) 2
yIPaKHEHHIH.
CuHyc, KOCHHYC U TaHT€HC OJIOBMHHOTO yria Penienue ynpakHeHui. 1+1 (77) 2
®opmyinsl puBeaeHus. CyMMa U pa3HOCTh CHHYCOB. KOCUHYCOB Penienue 3anau 2+2 (81) 2
KonTponbnaas pabota Ne 6 "Tpuronomerpuueckue Gpopmysbl 0+1 (82) 2
Teopus 6
IIpakxmuxa 12
CamocTosiTe1bHasi padoTa Beraucienue cuayca, KOCHHYCa U TAHTEHCA, UCIIONIB3YS
¢dopmyibl. Jloka3aTenabcTBO TOXIECTB, IPeoOpa30BaHUE BHIPAKEHUHN C TOMOIIIBIO 6
TPUTOHOMETPUUIECKUX (HOPMYIT

Conep:xanue pasznena «'eomerpus»

Tema 7. Beeenne Coaep:xanue y1eOHOro MaTepuasa
AXCHOMEI, CIIEACTBHUS 1 2
CamocrosiTesibHasa padora M300pakeHns 1 B3aUMHBIEC PACTION0KEHHSI OOBEKTOB.

Tema 8. Hapajme.anOCTL NPSAMBIX | Cosep:kanue yueGHOro MaTepuasa 11

1 rrocKocTer [MTapannensHoCTh NPAMOM U TIOCKOCTH Pemenue 3a1au 2+1 (85) 1
B3aumMHoe pacronoxxeHue npsaMbIX, YToJl MexX1y HUMH Pemenue 3agau 2+1 (88) 1
[TapannensHOCTH MIIOCKOCTEN Pelenune 3amayu 2+1 (91) 1
Tetpasap mapasienenune, 0+1(92) 1
Pemrenue 3aa4 Ha MOCTPOCHNE CEYECHUH 0+1 (93) 2
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Kontponbras padota Ne 7 [lapaninenbHOCTh TPSAMBIX W TUIOCKOCTEH 1(94) 2
Teopus 5
IIpaxkmuxa 6
CamocTosiTe1bHas1 padoTa
Brruncnenue IiuHBI OTpE3Ka, yria MeXAy MPsIMbIMU, TOCTPOECHUE CEUCHUN B 6
TETpadIpe U MapauiesIeuIee.
Marematuyeckuii JUKTAHT.

Tema 9. IlepneHAuKYJISIPHOCTD Conep:kanue y4ye0OHOro MmaTepuasa 8

NpPSIMBIX U NJIOCKOCTEMH N
[TepneHIUKyYIAPHOCTD NMPSMBIX, MPSAMOU U TJIIOCKOCTH. Penienne 3aqa4u 2+1(96) 2
[eprieHAUKYIAp ¥ HAKIOHHAS. YTOJ MEXIY IPSIMOM U TUNIOCKOCThIO. Pemenne 3amau 2+1 (99) 2
JiByrpannbiii yrou. [lepnennukynspHocTs maockocTell Pemenue 3anau 2+1 (102) 2
KontponbHast padora Ne 8 [leprieHAUKYIAPHOCTh MPSIMBIX H IUIOCKOCTEH 1(103) 2
Teopus 4
Ilpaxmuxa 4
CamocrosiTesibHas padoTa Ha noka3aTenbCcTBO NEPIEHANKYISIPHOCTH OOHEKTOB.
Brrauciienue paccTostHUS MEXy 00BEKTaMH, YTiIa MEXKTY MPSIMOM H IIOCKOCTHIO, 6
MEXY ABYMS TUNIOCKOCTSIMHU, MAaTEMAaTHYECKUN TUKTAHT.

Tema 10. JaemenTsi Conep:kanne yueGHOr0 MaTepHaa 7

KOMOMHATOPUKU

P OcHOBHbBIE TIOHATHS] KOMOMHATOPUKHU 2+0(105)

3amaun Ha MOJICUET pa3MelIeHUH, IepecTaHOBOK, COUeTaHUI 0+3(108)
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Pemenue npocreinmnx KOMOMHATOPHBIX 33a]]a4 C UCIIOJIb30BaHUEM M3BECTHBIX (HhOPMYIT

0+2(110)

Teopus 2
Ipaxmuka S
CamocrosiTeibHas padora Pemenue 3anau 2

Tema 11. MHororpanHuKku Coaeprxanue yuyeOHOIro MaTepuasa 7
[Tpu3sma, momaas MOBEPXHOCTH MPU3MBbI Penienue 3agau 1+2 (113) 2
[Tupamua, miomaas TOBEPXHOCTH nupamMubl Pemienue 3anau 1+2 (116) 2
[IpaBuiibHBIE MHOTOTpaHHUKH Pelenue 3amay 1+2 (119) 2
KonTponbnas padota Ne 9 MHororpaHHuKU 0+1 (120) 2
Teopus 3
llpaxmuxa 4
CamocrosiTeibHas pabora
Ha Brruucienue miomnaid NoBepXHOCTU MO MOJEIU MPU3MbI, TUPAMHUIBL, 6
UCCIIeIoBaTENbCKasi paboTa Ha YCTAaHOBIICHHE 3aBUCUMOCTH MEXKIY AJIEMEHTaMU
BBIMYKJIBIX MHOTOTPAHHUKOB; MATEMAaTUYE€CKHI JTUKTAHT; TECTHI.

Tema 12. Tpuronomerpuyeckue
Coaep:xxanue yueOHOro MaTepuaJia 10

YPaBHEHHUs
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VYpaBHeHue COSX = a Pemrenue 3amau

1+2 (123)

VYpaBuenue SinX = a Perrenue 3amau 1+2 (126)
VYpaBHenue tgx = a Pemenue 3agau 1+1 (128) 2
Perienue TpUroHoMeTpHUECKUX ypaBHEHUN 1+2 (131) 2
Pemenue npocTedmmx TPUrOHOMETPUUESCKIX HEPABEHCTB 0+1 (132) 2
Kontponsnast pabora Ne 10 Tpuronomerpuueckue ypaBHEHHUS 0+1 (133) 2
Teopus 4
IIpaxmuxa 6 2
CamocrosiTeqbHasi padora PenieHre ypaBHEHUI BUa
SinX = &, COSX = a u tgx = a; ypaBHEHHUsI, CBOASIINECS K KBaJPAaTHBIM, YPaBHCHHUS BHJA
asinx+bcosx = c; ypaBHeHusl, peliaeMbie Pa3IoKCHUEM Ha MHOKUTEIH 4
Pabora ¢ KHUTOI1: pemeHne CUCTeM, TPUTOHOMETPHUYECKUX YPAaBHEHU;
TPUTOHOMETPUUYECKUX HEPABEHCTB.

Tema 13. Tpuronomerpunueckue Coaeprxanue yueOHOIro MaTepuaJa 10

pyHKkumnu OO65acTh OmpeeIeHUs U MHOYKECTBO 3HAYCHUH TPUTOHOMETPUICCKHX (DYHKITUH. 1+1(135) 2
UeTHOCTh, HEYETHOCTD, NEPHUOUIHOCTh TPUTOHOMETPHUUECKHUX (DYHKITUI. 1+1(136) 2
CpoiicTBa GyHKITMH Y = COSX U €€ CBOHCTBA. 2+1(139) 2
CaoiicTBa QyHKIMH Y = SINX U ee rpaduK 1+1(141) 2
CpoiicTBa QyHKIINH y = tgX 1 e€ rpaduk 1+1(143) 2
KontponsHas padora Ne 11 0+1(144) 2
Teopus 6
Ilpaxmuxa 6
CamocrosiTe1bHasi padoTa HaxoxieHre o01acTi onpeieeHust 1 MHOXKECTBA
3HAYCHUH TPUTOHOMETPHUECKUX (DYHKIIHIA; OTIpe/IeIeHUe YETHOCTH U TIEPHOAMYHOCTH
GbyHKIHH. 6
Pemenue ypaBHeHU HAa IPUMEHEHUE CBOWCTB TPUTOHOMETPUUYECKUX (PYHKIIHIA.
PaboTa ¢ kHUTOl: 00paTHbIE TPUTOHOMETPUUYECKHE (DYHKIIMH.
IloBTOpEHME

Tema 14. Coaepxanue yueOHOIro MaTepuaJa 7

BekTOopbel B mMpoCTpaHCTBe JlewicTBus ¢ BekTopamu Perenwue 3a1aq 2+1(147) 2
KommianapHelie BekTopsl Penienne 3amaq 2+1(150) 2
KonrtposnbHast pabora Ne 12 0+1(151) 2
Teopus 4
IIpaxmuxa 3
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CamocrositesbHas pabora Ha neiicTBus ¢ BEKTOpaMM; IPUMEHEHUE BEKTOPOB K 4

pEIICHHIO 3a/1a4; MATeMaTUYCCKUN JIUKTAHT.

Copep:kaHue y4eOHOIro MaTepuaJia 7

KoopauHaThl TOUKM U KOOPAWHATHI BeKTOpa. Pemenue 3axau 2+2(154) 2

CkanspHoe Ipon3Be/ieHne BeKTOpoB Pemenue 3anau 2+2(157) 2
Tema 15. MeToa KoopauHAT B KonTponpHas pabora Ne 13 1(158) 2
NPOCTPAHCTBeE Teopus 4

Ilpaxmuxa 3

CamocrosiTeibHasi pabota Ha HaxoxieHue KOOpAMHAT BEKTOPA; KOOPAUHAT TOYEK; 8

JUTMHBI BEKTOPA, YTIIIa MEXy BEKTOpAMH; MAaTeMAaTUYECKUN JUKTAHT.

Coaep:xaHue y4eOHOIro MaTepuaJia 13

ITpousBoanas Pemenre 3agau 2+1(161) 2

[Tpon3BosHas creneHHON QyHKINH 2+2(163) 2

[TpaBuna quddepennupoBanus Pemenue 3axau 1+2(165) 2

ITpon3BoiHBIE HEKOTOPBIX JIEMEHTApHBIX QyHKIMI Pemenne 3amay 3+1(167) 2
Tewma 16. Tiponspoanas u eé ['eomerpuueckuii cMbICT MPOU3BOAHON Pemenue 3amay 2+1(170) 2
reoMeTpHUecKHi CMBICH KonTtponbHast pabora Ne 14 0+1(171) 2

Teopusi 9

lNpakmuka 6

CamocTosTebHast padoTa Pemenue 3a1a4 Ha BRIYHCICHHE CKOPOCTH C TTOMOIIBIO

IIPOU3BO/IHOM; BEIYMCIIEHHE TPOU3BOIHOM CTENIEHHON U 3JIEeMEHTapHBIX (QYHKLUH ¢ 6

WCIIOIb30BaHUEM TpaBuil AU HepeHnpoBaHus, HAX0XKIEHNE YTI0BOro K03 dUuimeHTa

KacaTeJIbHOM, YIjla HaKJIOHA; YPaBHEHUs KacaTelbHOMH.
Tema 17. IIlpumenenue Conep:xaHue yueOHOro MaTepuaJia 9
NMPOU3BOJHONH K HCCJICAOBAHMIO Bospacranue u yosiBanue Gyakiuu Penenune 3amaq 1+1(173) 2
byHxuuin OkcrpeMyMbl (yHkimu Perienue 3a1au 1+1(175) 2

[TpumMeHeHne npon3BOIHON K TOCTpOeHHIO rpadukoB Pemenne 3anau 1+4(178) 2

HaGousibliee 1 HanMeHblIee 3HaueHue GpyHkiun Pemenue 3agay 1+1(179) 2

KontponsHas padora Ne 15 0+2(180) 2

Teopusi 3

Mpakmuka 6

CamocTosiTenbHasi padoTa HaxoxieHre MPOMEKYTKOB BO3PACTaHUS U YObIBAaHUS

(GYHKINW; BEIYUCICHHE CTAIIMOHAPHBIX TOYEK; TOUYEK IKCTPEMyMa, HCCIIeIOBAaHHE

(GYHKIMU 1 TTOCTPOEHHE TPaPUKOB € IOMOLIbIO POU3BOHOM; BBIYUCICHUE 6

HanOOJIBIIEr0 U HAMMEHbBIIEr0 3HAYeHUH (QYHKIMU; pelIeHre MPAaKTUIECKUX 3a/1ay.
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Pabora ¢ kHurOM:
Brimykiocts rpaduka (QyHKIIUH, TOUKH Meperuoa.

Tema 18. Coaep:xkaHue yueOHOro MaTepuaja 11

Hununap, KoHyc, map Hunuuap, miuomaas NoBepXHOCTH NUIuHApa Penienne 3aqau 1+2(3) 2
Konyc, muoniaapr moBepxHOCTH KOHYca Pemenue 3amgau 1+2(6) 2
Cdepa, map Pemenue 3agau 2+2(10) 2
KonrponsHast pabora Ne 16 0+1(11) 2
Teopus 4
lMpakmuka I
CamocrosiTeqbHasi padora Ha BeruncieHure mionaay NoBEpXHOCTH HWJIMHAPA U 6
KOHYCa M0 MOJICIIM; Ha YPaBHEHHE U TUIOMIaAb chephl; pelieHNe MPAaKTUISCKUX 3a/1a4;
MaTeMaTHUYECKUN JIUKTAHT.

Tema 19. Coaep:xaHue yueOHOro MaTepuaJia 21

HuTterpan ITepBooOpasnas Pemenue 3amau 2+1(14) 2
[TpaBwiia HaxoXxIeHUS TIepBO0Opa3HbIX Pemenue 3amaq 2+2(18) 2
[Tnomanp kpuBoNMHENWHON QyHKIMK U HHTErpan Perenne 3anaq 2+2(22) 2
Brruncnenne nHTErpaaos 1+2(25) 2
Brruncnenue miomaaei ¢ TOMOIIbI0 HHTETPAJIOB 2+4(31) 2
KonrponbHas pabora Ne 17 0+1(32) 2
Teopusi 9
lNpakmuka 12
CamocrosiTesibHast padoTa HaxoxeHue mnepBooOpa3HbIX (PYHKIIUN; BHIYUCICHHE
IO/ KPUBOJIMHEHHOW TPAICIINN; BEIYUCIICHIE HHTETPAIIOB U IPUMEHEHUE
WHTETPAJIOB JIJISl BBIYMCIICHUS TUTOMIAIeH Tockux ¢uryp. Paborta ¢ KHUTOM: 6
«[IpumMeHeHre TPOU3BOIHON W MHTErpalia K PEMICHUIO MPAKTHUSCKUX 33134

Tema20. Conep:xaHue yueOHOro MaTepuaJia 22

O0BLEMBI Te O6béM napamienenunena Pemenne 3amgau 1+2(35) 2
O0BEM npsimoit mpu3Mel Penienue 3amaq 1+2(38) 2
O0béM munuHapa Perenne 3agayq 1+2(41) 2
O0BEM HakIIOHHOW TpU3MBI Penenne 3amau 1+2(44) 2
O06BéM nupamusl Pemenue 3anau 1+2(47) 2
O6béM KoHyca Perienne 3amau 1+2(50) 2
O0BEéM mapa Pemenwne 3anau 1+2(53) 2
KonTtponbHast pabora Ne 18 0+2(54) 2
Teopusi 7
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lpakmuka

15

CamocrosiTesibHast padoTa

Ha npumenenue GpopMyit K pelieHHI0 MPAKTUYECKHUX 3a/1a4; BBIYUCICHUE 00BEMOB I10 9
MOJIEJISIM T€OMETPHUYECKUX TeJl; MATEMaTHUECKUI TUKTAHT; TECT.

IToBTOpEHUE Copep:kaHue y4eOHOIro MaTepuaa 4
Pemenne 3ama4 no remam "®durypsl BpameHus. O0bemsl Tem." 0+2(56)
Pemenue 3amau mo remam "MHTterpan. Beraucienue miomaay KpuBOJIMHEHHON 0+2(58)
Tpanenuu'.
lNpakmuka 4

BCEI'O HUTOT'O xype: 100 yac. — Teopus, 152 yac. - npakTuka,

HUTOI'O JUCHUMIIJIMHE: AyautopHasi Harpy3ka — 252 yaca

MakcumajibHas Harpy3ka - 374 yaca
CamocrosiTesibHas padora — 122 yaca

Jli1st XapaKTepUCTUKN YPOBHSI OCBOCHHS y4eOHOTO MaTepralia HCIIOJIBb3YIOTCS CIeayoe 0003HaYeHUS:

1. — o3HakoMUTENBHBIN (Y3HaBaHUE paHEe U3YUYEHHBIX OOBEKTOB, CBOWCTB);

2. — penpOAYKTUBHBIN (BBITIOJTHEHUE IEATEILHOCTH 110 00pa3ily, HHCTPYKIIUHU HIIH ITOJI PYKOBOACTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIBHOE BBHIIIOJHEHUE IEATEIIbHOCTH, pellieHre IPOOIeMHBIX 3aay).
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3. YCJOBUSA PEAJIMBALIUUA ITPOI'PAMMBI ANCHUIIJIMHBI

3.1. TpeOoBaHMsI K MUMHUMAJIBHOMY MaTEePHAJbHO-TEXHHYECKOMY O0ecrnedeHHI0

OcBoeHue mporpaMMbl y4eOHOM TuCHUIUIMHBI «Martematrkay mpeanojaraeT Hajlu4yue B
npoecCHOHANBLHOM  00pa30BaTEIbHON  OpraHu3allid, pealn3ylImeld  o00pa3oBaTeIbHYIO
nmporpaMmy cpenHero oouiero odpaszoBanus B mnpenenax ocBoenus [ICC3 na 6a3ze 0CHOBHOIO
obmiero obOpa3zoBaHus, y4eOHOrO0 KaOWHETa, B KOTOPOM HMMEETCS BO3MOXHOCTh OOECIECUUTH
oOydaromuMmcsi cBOOOJHBIN aocTynl B HMHTepHET BO BpeMs Yy4eOHOro 3aHSATHS U TEPHOJ
BHEY4YEOHOM AEATEITHHOCTH.

[Tomemenue  kabuHeTa  JOJDKHO  YIOBJIETBOPATH  TpeOoBaHusMm  CaHuUTapHO-
anuAeMUuoNornueckux npasui U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIEHO
TUMIOBBIM  00OPYJOBaHMEM, YyKa3aHHbIM B HACTOSIIMX TpeOOBaHMSIX, B TOM 4YHCIIE
CHEUMATU3UPOBAHHON y4yeOHOW MeOenbi0 W CcpeAcTBaMH OOydeHHUs, JOCTAaTOYHBIMH ISt
BBITNIOJTHEHUS TPEOOBAaHUH K YPOBHIO OJATOTOBKU OoOy4aronuxcsil.

B kabunere mODKHO OBITH MYJIBTHMEIUHHOE O0OpPYHAOBaHWE, MOCPEICTBOM KOTOPOTO
Y4aCTHUKHU 00pa30BaTeIbHOIO IMpollecca MOTYT MPOCMATPUBATh BU3YalbHYIO MH(GOPMALIUIO MO
MaTeMaTHKe, CO3/1aBaTh MPE3CHTAINH, BHICOMAaTEPUAIIbI, UHBIE IOKYMEHTHI.

B cocraB yueOHO-METOIMYECKOTO U  MaTepUaIbHO-TEXHUYECKOTO  OOecreyeHus
IpOTPaMMBbl YI€OHOH TUCIMILIHMHBI «MaTteMaThKa» BXOJSAT:

*MHOTO()YHKIIMOHAJIBHBIM KOMILUIEKC MPENnoaBaTesi; HarjsaHble MocoOUsl (KOMILJIEKTHI
y4eOHBIX TaOJHII, TIAKATOB, IIOPTPETOB BHIAAIOIINXCS YICHBIX-MAaTEMaTHKOB U JIP.);

*MH(POPMAITTOHHO-KOMMYHHKATUBHBIE CPEJICTBA;

*KOMIUIEKT TEXHUYECKOH JOKYMEHTAIMH, B TOM YHCIE TaclopTa Ha CPeICTBa OO0y4eHHs,
MHCTPYKIIMU TI0 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;

*OMOTMOTEYHBIN OHT.

B Oubnuoteunslii ¢poHI BXOAAT y4eOHUKH, ydueOHO-meTonuyeckue KoMiuiekTel (YMK),
o0ecrieynBarOIIMe OCBOCHHME Y4YeOHOW aucuuIuimHbl «Martematuka: anredpa W Havaia
MaTEeMaTUYeCKOTO aHallu3a; TeOMEeTPUs», PEKOMEHJOBAaHHbIE WM  JOMYIICHHbIE IS
UCTIOJIB30BaHUSI B TNPO(ECCHOHANBHBIX 00pA30BATENbHBIX OPTraHU3AMAX, PEATH3YIOLINX
o0pa3oBaTeNbHYyI0 MPOrpamMmy cpeaHero obmero oopaszoBanus B npeaenax ocoenus [ICC3 nHa
0a3e 0OCHOBHOTO 00111ero 00pa3oBaHUsl.

bubnuoreunsiii QoHA MOMONHEH CHPAaBOYHUKAMH, HAyYHOW, HAYYHO-TIONMYJSPHOM H
JIPYroy IMTepaTypou 0 MaTeMaTHKe.
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JINTEPATYPA

s cmyoenmos

Anumos IlI. A. u Op. MaremaThka: anredpa 1 Hayaja MaTeMaTHYECKOTO aHAIN3a, OMETPHUS.

Anrebpa u Hayaia MaTeMaTHYeCKOro aHanu3a (0a30BbIl M yriayoseHHbId ypoBHH). 10—11
Knaccel. - M., 2014.

Amanacsan JI. C., Bymysose B. ®@., Kadomyes C. b. u op. Maremaruka: anrebpa u Havaia
MaTteMaTHueckoro ananusa. ['eomerpus. ['eomerpust (6a30Bblil 1 yriyOneHHbIH ypoBHH). 10—11
Knaccel. — M., 2014,

bawmakos M. M. MaremaTHka: y4eOHHK JUIs CTYJl. YIPEKICHUN cpea. pod oOpa3oBaHMUS.
-M., 2014.

bawmarxoe M. M. Matematnka. 3aladyHuK: y4e0. MOCOOME I CTY/A. YUPEKICHHUHA CpPe.
pod. o6pazoBanus. — M., 2014.

bawmaxos M. . Marematuka (6a30Bblii ypoBens). 10 kimace. — M., 2014.

bawmarxoe M. . Matemartuka (6a30BbIif ypoBeHb). 11 kimacc. — M., 2014.

bawmarxoe M. H. Anrebpa u Havana ananu3sa, reomerpus. 10 kiace. — M., 2013.

bawmaxoe M. H. Matematuka (6a30Bbiii ypoBeHb). 10 kmacc. COopHUK 3amad: y4eoO.
mocooue. — M., 2008.

bawmarxoe M. U. Matematuka (6a30Bbiii ypoBeHb). 11 kmacc. COopHHK 3amau: yueO.
rmocobue. — M., 2012.

s npenooasamerneii

Oenepanbhblii 3akoH oT 29.12.2012 Ne 273-®3 «OO6 oOpa3oBanuu B Poccuiickoit
Denepauumn.

[Ipuka3 MunucrtepctBa o6OpazoBanusi u Hayku PO or 17.05.2012 Ne 413 «0O6
YTBEPXKICHHH (heAepaTbHOTO TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEIHETO
(mosHOTO) 00I1TIETO 00pa30BAHUY.

[Tpuxa3 MunucrepctBa odpa3oBanus u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuun
u3menenuit B Ilpuka3 MunucrepcTBa oOpasoBanusi u Hayku Poccuiickoit ®Denepauuu OT
17.05.2012 Ne 413 «“O06 yrtBepxkaeHuu (eaepaibHOro rocyaapCTBEHHOTO 00pa30BaTEeILHOTO
cTaHJapTa cpeaHero (IoJIHOTro) o0mero oopa3oBaHus ».

[Tucemo JlemapramMeHTa TOCYIapCTBEHHONW MOJUTHKU B cdepe MOATOTOBKH pPabounx
kagpoB u JIIIO MunucrepcrBa obOpaszoBanus u Hayku P® ot 17.03.2015 Ne 06-259
«PexoMeHlaluu O OpraHM3alMM IOJIYYE€HHs CpeJHEero oOmiero oOpa3oBaHUs B Ipeaenax
OCBOCHMS 00pa3zoBaTebHBIX MPOTPaMM CPEJHEro MpodeccHOHANbHOTO 00pa3oBaHMs Ha 0aze
OCHOBHOTO 0011ero oOpa3oBaHHsl C y4deToM TpeOoBaHUM (enepanbHbIX TOCydapCTBEHHBIX
00pa30BaTeNbHBIX CTAHAAPTOB M MOJIydyaeMoOW Mpodeccuyd WM CHEUUATbHOCTH CPEIHEro
npodeccuoHaIbHOro 00pa30BaHUSD.

bawmaroe M. M. Marematuka: KH. Ui IIpernoaBaTens: MeTol. mocobue. — M., 2013

bawmaxos M. U., [[vicanos L. Y. MeTonuueckoe nmocodue ajis moarotoBku Kk EI'D. —
M., 2011.

UHmMepHem-pecypcol

www. fcior. edu. ru (MHpOpMaLinOHHbIE, TPEHUPOBOYHbIE U KOHTPOJIbHbIE MAaTepHAIIBI).

www. school-collection. edu. ru (Exumnas koiutekiuu HQPPOBBIX 00pa30BaTEIbHBIX
pECypCOB).

Yuebnoe uzoanue

BammakoB Mapk WBanouu [Ipumepnas mporpamma oOiieobpa3oBaTeiabHON y4ueOHOM
TUCIUIUIMHBL «MaTtemaTuka: anreOpa M Hadaja MaTeMaTHYeCKOro aHajn3a; FeoOMETpHs» s
npodeccoHaIbHBIX 00pa30BaTENbHBIX OpraHU3aui
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3.2. UnpopmannonHoe odecnevyenne 00y4eHust

Ilepeuens yueOHbIX H3AaHNi, UHTepHET-pecypcoB, 10NOJTHUTEIbLHOM JUTEPATYPbI
OcCHOBHbBIE UICTOYHHKHU:
1. Anumos UI.A. u ap. Anrebpa u Havana aHanusa. 10-11xi1. — M., 2011.
2. Atanacsn JI.C. u ap. I'eomerpus. 10-11 k1. — M., 2011.

JlomomHUTEIbHBIC UCTOYHUKU:

1. bammakoB M.M. Anrebpa n Hayajia MaTeMaTH4ecKoro aHaimsa (0a30BbIid ypoBeHb). 10 Ki.-
M., 2005.

2. bammvako M.U. Anrebpa u Hayasia MaTeMaTHYECKOTo aHanu3a (6a30BbIid ypoBeHb). 11 ki1. -
M., 2005.

3. bammakoB M.1. Marematuka (6a30Bblii ypoBens). 10-11 k. - M.,2005.

4. bammakoB M.U. Maremaruka: 10 k1. CoopHuk 3amau: yuaed. mocobue. -M., 2004.

5. bammakos M.U. Maremaruka: yaeOHuk aiis 10 k. - M., 2004.
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4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA JUCIIUIT/IMHBI

KoHTpoJib U o1leHKa pe3ylibTaTOB OCBOCHUS AUCLMILTUHBI OCYIIECTBIISIETCS MIpernogaBaTesieM B MPOLecce MPOBEICHUS MPAKTUYECKUX 3aHATUN U J1aOOpaTOPHBIX
paboT, TeCTUPOBAHUS, @ TAK)KE BHITIOTHEHUS O0YJArOIIMMHUCS UHIUBUIYATHHBIX 3a/TaHUN.
OcBoenue copepxanus yueOHON AUCIUIUIMHBI «MaTemaTika» 00ecreunBaeT JO0CTUKEHUE CTYICHTaMU CIEAYIOIINX pe3yibmamog:.

JUYHOCHIHBIX

c(OPMHPOBAHHOCTH MPECTABICHUI O MaTeMaTHKE KaK YHUBEPCATBHOM SI3bIKE HAYKH, CPEJCTBE MOJICITUPOBAHMS SBJICHUN U MPOLIECCOB, HICSIX M METOAAX
MaTEMaTHKU;

IIOHMMAaHHUE 3HAYMMOCTH MAaTEMATHUKH JIJIs1 HAYYHO-TEXHUYECKOTO Iporpecca,

c()OPMHUPOBAHHOCTh OTHOILEHUS K MaTeMaTUKe KaK K YacTH OOIIeYelIOBEYECKOH KyJIbTyphbl uyepe3 3HAKOMCTBO C MCTOpUEH pa3BUTUS MaTeMaTHKHU,
IBOJIIOLIMEN MAaTEMaTUYECKUX UIIEH;

pa3BUTHE JIOTUYECKOTO MBIIUIEHUS, IPOCTPAHCTBEHHOI'O BOOOPAKEHUS, aJITOPUTMUYECKON KYJIbTYphl, KDUTUUHOCTH MBILUIEHHUS] HA YPOBHE, HEOOXOAMMOM
s Oyaymeit mpodeccHoHaNbHOM AesITeIbHOCTH, IS TPOJIOKEHUS] 00pa30BaHUs M CaMOOOpa30BaHMS;

OBJIQJICHUE MAaTEMAaTHYECKUMH 3HAHUSMU U YMEHHSIMH, HEOOXOIMMBIMH B TOBCEJHEBHOH J>KHM3HM, JJISI OCBOCHHS CMEXKHBIX €CTECTBEHHO-HAYYHBIX
JIUCUUIUIMH U JUCHUIUIMH TPO(ECCHOHATBHOTO IHKJIIA, IS TOydeHUs] 00pa3oBaHMs B 00JIACTSIX, HE TPEOYIOMUX YIrayOJIeHHOW MaTeMaTH4YeCKOH IMOATOTOBKH;
TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHMIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, Ha MPOTSHKEHUM BCEH JKU3HU; CO3HATEIbHOE OTHOLICHHE K HENPEPBIBHOMY
00pa30BaHMIO KaK YCIIOBUIO YCIELIHON NPOo(ecCHOHaNbHOM U 00IIECTBEHHOM e TeIbHOCTH;

TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSTEJIbHOM TBOPUECKOM U OTBETCTBEHHOM JEATEIBLHOCTH;

TOTOBHOCTh K KOJUIEKTUBHOM pPaboTe, COTPYAHMYECTBY CO CBEPCTHHKAaMHM B 00pa3oBaTeIbHOM, OOLIECTBEHHO IOJIE3HOM, y4eOHO-HCCIIeI0BaTeNbCKOM,
IIPOEKTHOM U APYTUX BUJAX IEATECIBHOCTH;

MemanpeomenHbix:

YMEHHUE CaMOCTOSITEJIBHO ONPENEIATh LENH ACSATENBHOCTH M COCTAaBJIATH IUIAHBI JEATEIbHOCTH; CaMOCTOSITEIBHO OCYLIECTBIISATh, KOHTPOJIMPOBATH U
KOPPEKTUPOBATh JEATEIbHOCTh; UCII0JIb30BAaTh BCE BO3MOKHBIE PECYPCHI AJIsl IOCTHKEHUS MOCTABJICHHBIX 1IeJIel U peai3aliy IIAaHOB AESITeIbHOCTH; BBIOUPATh
YCHEUIHbIE CTPATErMH B PA3IIMYHBIX CUTYaLUAX;

yYMEHHE NMPOJYKTUBHO OOLIaThCs M B3aMMOAEHCTBOBATh B IPOILIECCE COBMECTHOM AEATEILHOCTH, YIUTHIBATh MO3UIIUU APYTUX YYACTHUKOB JESATEIbHOCTH,;

BJIaJICHHE HaBBIKAMHU I103HABATEIbHON, Yy4e€OHO-MCCIEIOBATENbCKON M MPOEKTHOH NesATeIbHOCTH, HAaBBIKAMH pa3pelleHus NpoOsieM; CIIOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIbHOMY ITIOMCKY METO/IOB PELICHUS ITPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHbIX METOA0B II03HAHUS;

TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSIT€IbHON HMH(OPMAIIMOHHO-TIO3HABATENBHON NEATEIbHOCTH, BKIIOYas YMEHHE OPHEHTHUPOBATHCS B PA3IUYHBIX
MCTOYHUKAX UHPOPMAINH, KPUTUUECKH OLEHUBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO, TOTYIaeMYI0 U3 Pa3JIMYHbIX HCTOUHHUKOB;

BJIAJICHUE SI3BIKOBBIMH CPEACTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO M3J1araTh CBOK TOYKY 3PEHHs, HCIIOIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;
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BJIaJCHUEC HaBbIKaMU IM03HABaTEILHOMI pe(i)HeKCI/II/I KaK OCO3HaHUsA COBCPIIACMBIX I[GI\/JICTBI/II‘/JI W MBICJIIMTCIIBHBIX ITPOLCCCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ,

r'paHull CBOCTO 3HAHUA YU HC3HAHWSA, HOBBIX ITO3HABATCIILHLIX 3a1a4 U CPCACTB IJIA UX NOCTHIKCHUAA,

npeomemmbol '

c(OPMHPOBAHHOCTH MPEACTABICHUN O MaTEMAaTHKE KaK YaCTU MUPOBOW KYJIbTYphl M MECTE MaTEMAaTUKH B COBPEMEHHOM IIMBIIIU3AIMH, CIOCO0AaX OMUCAHUS

SIBIICHHUI PEAIBHOI0 MHpa HAa MaTEMaTHYCCKOM S3BIKE;

C(bOpMHpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 MaTeMaTHYeCKHX IMOHATHAX KaK BaKHEHIINX MaTeMaTHUYCCKHX MOJCIIAX, IMO3BOJIAIOIIHUX OIMMCbIBATHL W HU3YYadThb
Pa3HBIC IIPOUCCCHI U ABJICHHUA, IOHMMAaHNUE BO3MOXXHOCTHU AKCMOMAaTHUYECCKOT'O ITOCTPOCHUA MAaTEMATHYCCKUX TeOpHﬁ;
BJIAICHUEC MCTOJaMHU JOKa3aTCJIbCTB U AJITOPUTMOB PCIICHHUA, YMCHUC UX IIPUMCHATD, IIPOBOJUTH JOKA3aTCIIBHBIC PACCYXKACHUA B XO0A€ PCIICHUA 3a1a4;

BJIAACHUC CTAHAAPTHBIMU IMPUCMAaMU PCHICHUA PANHUOHAIIBHBIX W HPPAlHOHAJIIBHBIX, IMOKA3aTCJIbHBIX, CTCIICHHBIX, TPUIOHOMCTPHUYCCKUX ypaBHeHI/Ifl u

HCPABCHCTB, UX CHUCTCM; HUCIIOJIB30BAHHUEC I'OTOBBIX KOMIBIOTCPHBIX IPOTrpaMM, B TOM YUCIIC IJIA IMOUCKA IIYTHU PCUICHUA W WIIIIOCTPpAIUU PCHICHUA ypaBHeHI/Ifl u

HEPABEHCTB;

C(i)OpMI/IpOBaHHOCTI) HpeIICTaBJICHI/Iﬁ 00 OCHOBHBIX IOHATHSAX MAaTE€MaTHYCCKOTO aHaIu3a U BX CBOfICTBaX, BJIAACHUC YMCHUCM XaApPAKTCPU30BATH IMOBCACHUC

(bYHKHHﬁ, HCIIOJIb30BAHUC ITOJYUCHHBIX 3HaHHUH JJI1 OIIMCAHHUA U aHaJIM3a PCaJIbHbIX 38.BPICPIMOCT€I>1;
BJIaACHUC OCHOBHBIMH IIOHATHUAMHU O IINIOCKUX W IPOCTPAHCTBCHHBIX I'COMCTPHUYCCKUX (bI/II‘yan, X OCHOBHBIX CBOﬁCTBaX; C(bOpMI/IpOBaHHOCTB YMCHU
paciio3HaBaTb r¢OMETPUYCCKHUEC (1)I/IprI>I Ha 9€pTe)Kax, MOALCIIAAX U B PCAJIbHOM MHUPEC; IPUMCHCHUC N3YYCHHBIX CBOMCTB IreOMCTPHUUCCKUX (1)I/Il"yp u (I)OpMy.]I JJIA

PCUICHUA Ir’COMCTPHUUCCKUX 3ada4 U 3a/la4 C IIPAKTHYCCKHUM COACPIKAHHUCM,

c(OpMUPOBAHHOCTbH MPEACTABICHUN O IPOLECCAaX U SIBICHUSIX, UMEIOIINX BEPOSTHOCTHBIN XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MUPE,

OCHOBHBIX MOHSTHUSIX JJIEMEHTAapHON TEOPHM BEPOSITHOCTEH; yYMEHUH HAXOJUTh M OILIEHHWBATh BEPOSTHOCTH HACTYIUIEHUS COOBITMHM B MPOCTEHUIINX

MPAKTUYCCKUX CUTyallUAX U OCHOBHBIC XapPaAKTCPUCTUKHU CﬂyqaﬁHLIX BCJINYHUH,

BJIAICHUEC HABbIKaAMHU HCITIOJIb30BAHHA I'OTOBBIX KOMITBIOTCPHBIX MIPOrpaMM IpH PCIICHHUU 3aaa4.

Pe3ynbTaTbl 06yueHUs
(ocBOEHHbIE YMEHUA, YCBOEHHbIe 3HaHUA)

MoKasaTtenu oueHKu
YCBOEHHbIX 3HaHUI1, OCBOEHHbIX
yMeHui,

dopmbl U MeToAbl KOHTPONA U
OLIeHKM pe3ynbTaToB 06yueHus

Anre6pa U Ha4vyazla aHan3a

DOYHKINU U TPaduKU

BBIUUCIIATh ~ 3HaueHHE  (DYyHKIUH
PaznnunbIx ciocobax 3amanus GyHKIUY;
DOYHKINU U TPaUKU

- BBIYHCIIATH 3HaUeHUe (PYyHKIINU 10 33JJaHHOMY 3HA4eHHIO apryMeHTa Ipu

Pa3NUYHBIX criocobax 3aganus QyHKIHUN;

- ONIPEJIEIIATH OCHOBHBIE CBOMCTBA YUCIOBBIX (DYHKIUH, MIUTFOCTPUPOBAThH; UX Ha rpaduKax;
- CTpOUTH rpad)KK U3YUEHHBIX (DYHKIMH, HIUTIOCTPUPOBATH 1O rpauKy CBOWCTBA
3JIeMEHTAPHBIX (YHKITHIA;

- UCTIOJIb30BaTh MOHATHE (YHKUIMH JUIs OTIMCAHMS M aHAJIM3a 3aBUCUMOCTEH BEJINYKH;

o 3a1aHHOMY S3HA4YCHHIO aprymeHTa

pu

BBIYMCIIICT  3HaueHWe (QyHKIUH  TI0
3aJJaHHOMY 3HAa4YCHUIO apryMeHTa IIpu
PasNMYHBIX criocobax 3aganus QyHKIHUHY;
oTpeneIsieT OCHOBHBIE CBOWCTBa
YHCIIOBBIX QYHKIINH,

ctpout rpadukd (yHKUUH, HIUTIOCTPU-
pyer mo TpaduWKy CBOWCTBAa DJJIEMEH-
TapHBIX (YHKINII;

UCTIONB3YEeT 3HAHWS W YMEHHUS B TIpak-
TUYECKOW C MOMOIIbI0 (PYHKIMHA pa3iny-

[Tucemennas MIPOBEpKa:
caMOCTOsITeNIbHBIE PabOThI, MaTe-
MAaTUYECKHE TECThl U JHUKTAHTHI,
peuieHue 3a1ad4, TEMATHYECKHE
KOHTPOJIbHBIE pabOTHI, OMAIl-
HHUE

VYcrHas IIpOBEpKa:
TEMaTHYECKUHA OIpOC, TEOpPETH-
YEeCKUH 3a4eT,.

23




- WCIMOJIb30BaTh TNPUOOPETCHHBIC 3HAHUS W YMCHHUS B TPAKTHYCCKOW JEATCTHHOCTH H
MOBCETHEBHOM JKWU3HU JUIS ONMUCAHUS C IMOMOIIbI0 (DYHKIIMA PA3TUYHBIX 3aBHCUMOCTEH, MPE.-
CTaBJICHUS X rpaUIeCKH, HHTEPIPETAINH TPAPUKOB.

HBIX 3aBHUCHMOCTEH, MPEJCTABICHUS HX
rpaduIecKy, HHTEPIIPETAITIH IPaduKOB.

Hauyaa MaTeMaTH4€CKOro aHaJIHu3a

HaXOWUTh MTPOU3BOIHBIE IIEMEHTAPHBIX ()YHKITHIA;
WCIIOIB30BaTh MPOU3BOTHYIO JUIS N3YIEHHUSI CBOWCTB (DYHKIIMHA U TIOCTPOEHHS TPpahuKOB;
MPUMEHATh TPOW3BOJHYIO JIUIsl TPOBEICHUS NPUOJMKCHHBIX BBIUMCIICHUH, peIlaTh 3aJadu
MIPUKIIATHOTO XapaKTepa Ha HaXOXKACHHE HAMOOJIBIIIET0 1 HANMEHBIIIETO 3HAUCHHS;
BBIYUCIIATh B MPOCTEHINNX CIyYasX TUIOIIATH W OOBEMBI C MCIIOJIB30BAHUEM OIPEACICHHOTO
HWHTETpaa;
WCIIONIb30BaTh TNPUOOPETCHHBIC 3HAHMS M YMEHUS B IPAKTHYCCKOH JCATEIHHOCTH U
MMOBCETHEBHOW O KU3HU JUIS pEHIeHWs NPUKIAAHBIX 3a7]ad, B TOM YHCJIE COIHMAJIbHO-
SKOHOMUYECKUX W (DM3MUYECKUX, HA HAMOONBIINE M HAaUMEHBIINE 3HAYCHUS, Ha HAXOXICHUE
CKOPOCTH U YCKOPEHHUSL.

HaXOJWT MPOU3BOIHBIC (DYHKITUI;
UCTIONB3YET MPOU3BOJHYIO JIISl TIOCTPOE-
HUS TPpaQHUKOB;

MPUMEHSICT TPOU3BOJHYIO JUIsl TPOBEIE-
HUSI ~ TPUONIDKEHHBIX  BBIYUCIICHHH,
pemaeT  3aJadd  Ha  HaXOXKICHHE
HaMOOJBINETO U HANMEHBIIIETO 3HAUCHVIS,
BBIUMCISICT TUIOIAAXM M OOBEMBI ¢
WCTIOJIb30BaHHEM OTIPEICIICHHOTO
WHTErpana;

WCIOJIB3YeT TNPUOOPETCHHBIC 3HAHUS M
YMEHUSI B MPAKTHYECCKOH JEATCIHHOCTH
JI pCIICHHUA NMPUKIAAHBIX 3aJ1a4, B TOM

YUCJIE COIHAIBHO-DKOHOMHUYECKUX U
(U3UYECKUX, Ha HaAWOOJbIIUE W
HAVMEHBIIINE 3HAYEHUS, Ha

HaXO0XKIACHUC CKOPOCTHU U YCKOPCHMU.

[Tucemennas MpOBEpPKA:
CaMOCTOSITENTbHBIE Pa0OTHI, MaTe-
MAaTUYECKHE TECThl U JHUKTAHTHI,

TeMaTu4ecKue KOHTPOJIbHBIC
paboTHI, JTIOMAIITHHE
KOHTPOJIbHBIC paboThL,
KOHTPOJIbHBIE 3a/IaHus Ha
aKTHBHM3ALMUIO  [TO3HABATEIHLHON
JIeSTEIIbHOCTH.

VYcrHas MpOBEpKa:

TEMATHYECKUI OIIPOC, TEOPETU-
YEeCKHUH 3a4€T, EOBBIE UTPHI.

YpaBHeHHs U HEPaBeHCTBA

pelmaTh palroHalbHbIe, MOKa3aTeIbHbIE, TorapuPMHUIECKHUE, TPUTOHOMETPHUYECKHE YPaBHEHHS,
CBOJSIIMECS K JIMHEHHBIM U KBaJIPaTHBIM, a TAK)KE aHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI;
WCTIONBb30BaTh IpaMuecKHii METO/I PEIICHUS YPaBHEHUH 1 HEPABEHCTB;

n3o0paxarb Ha KOOPIMHATHON IUTOCKOCTH peLeHus ypaBHEHUH, Hepa-
BEHCTB U CUCTEM C JIByMsI HEM3BECTHBIMH;
COCTaBIsITh M  pelarh  ypaBHEHHS M HEPABEHCTBAa,  CBS3BIBAIOIIME  HEH3-

BECTHBIC BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIEC IPUKIIAJIHBIX) 33a9aX

HCITIOJIB30BaTh HpHOGpeTeHHBIe 3HAHUA U YMeHI/ISI B HpaKTH‘{eCKOfI ACATCIIBHOCTU WU
MMOBCETHEBHOW JKM3HHM JUISI TIOCTPOCHUS W MCCIENOBAHUS MPOCTEHITUX MaTeMaTHIECKUX
MOJIEIEeN.

pelaeT panuoOHAIbHBIE, MOKa3aTeIbHbIC,
JorapupMHUIEcKue, TPUTOHOMETPHUYECKHE

YpaBHEHHS, a TakXKe aHAJIOTHYHBIC
HEPaBEHCTBA U CUCTEMBI;
UCTIOJIB3YET rpaduuecKuii METOJ

pEIlIeHNs] ypaBHEHUH U HEPABEHCTB;
COCTaBJISIET M pELIAeT YpaBHEHUS U
HEPABEHCTBA, CBA3BIBAIOLINE  HEH3-
BCCTHBIC BCJIMYUHBI B TECKCTOBBIX (B TOM
qHcie IPUKIaHbIX) 3a/1auax
WCTIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS 1
YMEHHUSI B TPAKTHUECKOM IEATENBHOCTH U
MTOBCETHEBHOM KHU3HH JUIsI IOCTPOEHUS U
WCCIIEA0BAHMSI IPOCTEMIINX
MaTEMaTHYECKUX MOJIEIIEH.

[Tucemennas MIpOBEpKa:
CaMOCTOSITeNIbHBIE Pa0OThI, MaTe-
MaTHYECKHE TECTbl M JIUKTAHTHI,

TeMaTH4eCKHe KOHTPOJIbHBIE
padoTsl, JOMaIlI-Hue
KOHTPOJIbHBIE padoTHL,
KOHTPOJIbHBIE 3a/laHus Ha
aKTHBM3ALMUIO  [TO3HABATEIHHON
JeSITEeIbHOCTH.

YcrHas MpOBEpKa:

TEMATHYECKHUI OIPOC, TEOPETU-
YeCKHUIl 3a4€TAETIOBBIE HIPBI.

Kom0nHaTOpHKa, CTATHCTHKA H TEOPHS BEPOATHOCTEMH

peniath npocTeime KOMOMHATOPHBIE 3214l METOJIOM Iepedopa, a TaKkKe C MCIIOIb30BaHUEM
H3BECTHBIX (OPMYJI;

BBIYHCIISTH B MMPOCTEHIIIUX CITy4asix BEPOSTHOCTH COOBITHIA HA OCHOBE ITOJICYETA YHCIIa UCXOIOB;

permaer mpocTelmne KOMOWHATOPHBIC
3aJjayd METOAOM IMepedopa, a Takke C
HCIIOJIb30BaHHUEM U3BECTHBIX (hOPMYJI;
BBIUHCIISIETH B IPOCTEHIINX CITydasx
BEPOATHOCTH COOBITHI Ha OCHOBE O~
cYeTa yHcia UCXO0A0B

VYeTHBIi ompoc
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Feometpusn

pacro3HaBaTh  Ha  4YEPTEXKaX HM  MOJENSAX  MPOCTPAHCTBEHHBIE  (OPMBI,  COOT-
HOCHTB TPEXMEpPHBIE O0BEKTHI C X OMMCAHMSIMHE, U300paKEeHUAMHU;
OMHUCHIBATh  B3aUMHOE  DPACIOJOXKEHWE  MOPSAMBIX W IUIOCKOCTEH B IpOCTpaH-

CTBE, apTyMEHTHUPOBATh CBOU CYXICHUS 00 3TOM PaCIOIOKCHUU;

aHAJIM3UPOBATH B IPOCTEUIIHX CITydasX B3aUMHOE PacIoIoKeHIe 0O BEKTOB, B TPOCTPAHCTBE;
M300pakaTb OCHOBHBIC MHOTOIPaHHUKU M KPYTJbIE TeJa; BBIMOIHATH YEPTEXKH IO YCIOBHUSIM
3a/ay;

CTPOUTH MpOoCTEUIITNe CeUYeHUs KyOa, MIPU3MBEI,
pemarts  IUIAaHUMETPUYeCKHe W MPOCTeHWIHE  CTEPeOMEeTPHUYECKHe
HaX0XJICHUE T€OMETPUUCCKUX BEITUYMH ([JIHH, YTJIOB, IJIOMaAeH, 00bEMOB);
KCIIOJIb30BaTh MPU PEIICHUH CTEPEOMETPUYCCKUX 3a]1au IIAHUMETPHUIEeCKHUe (PAKThI U METOIBI;-
MIPOBOJINTH JAOKa3aTeIbHBIE PACCYKACHUS B XO/I€ PEIICHHS 33134,

WCIIOJIb30BaTh TPUOOPETCHHBIC 3HAHMSI M YMCHUS B MPAKTUYCCKOH JCATCIBHOCTH U
MTOBCETHEBHOW JKM3HM [UIS HWCCIENOBaHUS (MOACTHPOBAHMS) HECIOXKHBIX IMPAKTHIECKAX
CUTYyaIMil Ha OCHOBE U3yUEHHBIX ()OPMYJI ¥ CBOHCTB (PUTyp; BBIUMCIICHUS 00BEMOB U TUIOIIACH
MTOBEPXHOCTEH MPOCTPaHCTBEHHBIX Tenl
IpU  pEHICHUH  MPaKTUYECKUX  3a/]ad, HUCIONB3ys  IpHU crpa-
BOYHUKH U BRIYUCIIUTENBHBIE YCTPOUCTBA.

nupamMuabl,
3aJaqyu Ha

HEOOXOINMOCTH

pacrmo3HaeT Ha 4YepTeKax M MOJCIIAX
MIPOCTPAHCTBEHHBIE (POPMEI;

OTKCHIBACT B3aMMHOE  PACIOJIOKEHHUE
OpSIMBIX ¥ IIOCKOCTEH B MPOCTPaH-
CTBE, aHAIM3UPYET B3aMMHOE PAaCIOJIO-
JKEHUE 00BEKTOB, B IPOCTPAHCTRE;
n300paKeT OCHOBHBIC MHOT'OTPAHHHUKU U
KPYTJIbIC Tea; BBIMOJHICT YEPTEKH 10
YCIIOBHSIM 33124,

CTPOUT TMpOCTEHIIME CceYeHusl Kyoa,
NIPU3MBLIIUPAMUBL,PEIIACT 3aJaud  Ha
HaXOXKIACHUE TEOMETPUYECKUX BEIUYNH
(mnuH, yriioB, Iwiomaaei, o00beMoB);
WCTIONIB3YET NIPU PEIICHUH CTEPEOMET-
PHUYECKHUX 33134 IAHUMETPUICCKHE
(haKThl ¥ METOJIBI;- IPOBOJUT JIOKA3ATENb-
CTBa B XOJI¢ PEUICHHUS 3a]1a4;HCIIOJIb3YET
3HAHUSI U YMCHHUS B IPAKTHYCCKOUN JIesT-
€NBHOCTH ,BBIYUCIISICT 00BEMBI U IIIOIIA-
JIA IOBEPXHOCTEMN MMPOCTPAHCTBEHHBIX TEJ
MIPY PEIIeHUH MPAKTHIESCKUX 337134,

[Tucemennas MpOBEpPKA:
CaMOCTOSITEITEHBIC paboTHI,
MPaKTUYECKUE paboThL,
CaMOKOHTPOJIb, B3AUMOKOHTPOJIb,
MaTeMaTHYEeCKUe TECTHI "
JIUKTAHTBI TEeMaTHYECKUE
KOHTPOJIbHEIE paboTHI,
KOHTPOJIbHBIC 3aJlaHus Ha
aKTUBU3AIMIO  TI03HABATEIHHOMN
JIeSATEIbHOCTH.

Ycernas IpOBEPKA:
TEeMaTHYECKUI omnpoc,

TEOPETUYECKUH 3aUeT
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