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COILEPKXAHUE
OBIIAS XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMbBI YYEBHOI'O IIPEJIMETA

CTPYKTYPA U COJAEPKAHUE YYEBHOI'O IIPE/IMETA
YCJIOBUSA PEAJIMBALIUU ITPOTI'PAMMBI YYEBHOI'O ITPEJIMETA

KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'OITPEJIMETA



1.0BIIASI XAPAKTEPUCTUKA PABOYEN ITIPOT'PAMMBI
YYEBHOT' O TIPEJIMETA OVYIIL.04 <MATEMATHUKA»

1.1. Mecro y4eOHOro mpeamera B CTPYKType OCHOBHOH NpodeccHOHAIbHOH 00pa3oBaTelbHOM
NporpaMMsbl
Y4eOHbIil npeameT «MareMaTuka» MPUHAIICKHUT K OOIUM yueOHBIM TIpeIMETaM.

1.2. leap u niiaHupyemMble pe3yJIbTaThl 0CBOCHHUSI y4eOHOI0 nmpeaAMeTa:
OcBoeHnue copepkanusi yueOHOro npenmMeTa «MaremaTnka» 00eCTieYMBaeT JOCTHKEHUE 00YJIarOIUMHUCS
CJIEIYIOUINX Pe3yJIbTaTOB:
JJUYHOCTHBIX:

— c(hOpPMHPOBAHHOCTH TIPEACTABICHUH O MaTeMaTWKe KaK YHHUBEPCAJIbHOM S3bIKE HAYKH, CPEICTBE
MOACIINPOBAHUA SIBJICHUI U MponecCcoB, UACIAX U METOAAX MATEMATUKU;
— TMOHMMAaHUE 3HAYMMOCTH MaTeMaTHKH Ui Hay4YHO-TEXHHYECKOro Iporpecca, cHopMUPOBAHHOCTD
OTHOIIIEHUS K MAaTeMAaTHKE KaK K 4acTH OOIIEYeIOBEUECKONW KYJIbTYpPhl UYepe3 3HaKOMCTBO C HCTOpUEH
pa3BUTHS MAaTEeMaTUKH, SBOJIIOLIMEI MaTeMaTHYECKUX UJICH;
— pa3BUTHUE JIOTMYECKOTO MBILIUIEHHUS, TIPOCTPAHCTBEHHOTO BOOOPAXKEHHUSI, aITOPUTMUYECKON KYJIbTYpHI,
KPUTUYHOCTH MBIIIJICHUS] HA YPOBHE, HEOOXOMMOM 15 Oy y1iei mpodeccuoHanbHOM 1eATeIbHOCTH, TS
MIPOJIOJDKEHUS 00pa30BaHUs U CaMOOOpPa30BaHMS;
— OBJIaJICHHE MAaTEeMAaTUYECKUMHU 3HAHUSMH M YMEHHUSIMH, HEOOXOAUMBIMHU B 110- BCETHEBHON XKHU3HH, JUIS
OCBOCHHS CMEKHBIX CCTCCTBCHHOHAYYHBIX AUCHUIINIMH W JUCHUIIINH HpO(l)eCCI/IOHaJ'H)HOFO IUKIa, A
NOoJy4YeHus: 00pa3oBaHus B 001acTsAX, HE TPeOYIOIUX yriTyOJeHHON MaTeMaTH4eCKOM MOATOTOBKHY;
— FOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHIO, B TOM 4YHCIE€ caMOOOPa30BaHMIO, HA MPOTSKEHUH BCe
KU3HHM;, CO3HATEIIbHOE OTHOIIEHHWE K HENpPephIBHOMY OOpPa30BaHUIO KaK YCJIOBHIO YCIEHIHOMN
podeCCHOHAIBHON U OOIIECTBEHHOM JCATEIHHOCTH;
— TOTOBHOCTB M CITIOCOOHOCTB K CAMOCTOSITEIbHONH TBOPUECKOM U OTBETCTBEHHOMU JEATEIbHOCTH;
— TOTOBHOCTh K KOJUISKTUBHOH paboTe, COTPYAHHUYECTBY CO CBEPCTHHKaMH B 00pa3oBaTEIbHOM,
0O0I1IeCTBEHHO MOJIE3HOM, yueOHO-HUCCIIeI0BATENILCKOM, IPOSKTHOM U APYTUX BUAAX JIEATEIBbHOCTH;
— OTHOLIICHUE K HpO(i)eCCI/IOHaJ'IBHOI\/’I ACATCIIBHOCTH KaK BO3MOXXHOCTHU YYaCTUA B PCIICHUU JIMYHBIX,
00I11eCTBEHHBIX, TOCYAAPCTBEHHBIX, OOLIEHALMOHATIBHBIX MPOOIeM;

NnpeaAMeTHbIX:
-c(popMHUPOBAHHOCTD MPEJCTABICHUN O MAaTEMAaTUKE KaK YaCTH MUPOBOM KYJIBTYphl U MECTE MAaTEMATUKH B
COBPEMEHHOM LIUBUWIIN3ALIUH, CIOCO0AX OMMUCAHUS SABJICHUN PeaJbHOTO MUpa Ha MATEMaTHYECKOM SI3bIKE;
— c(hopMHpPOBAHHOCTh MPEJICTABICHUA O MAaTEMaTHYECKUX MOHATUSAX KaK BaKHEHIIMX MaTEeMaTHUECKHUX
MOJEJIAAX, MO3BOJISIOIIMX ONUCHIBATH U U3y4aTh PA3HBIE IIPOLIECCHI U SIBJICHUS; IOHUMAHUE BO3MOXHOCTH
AKCMOMAaTHYECKOT0 MOCTPOCHUSI MAaTEMAaTUIECKUX TEOPUIL;

— BJIaJICHHE METOAAMH J0Ka3aTeIbCTB U AJITOPUTMOB PEIIEHUSA, YMEHUE UX INPUMEHSATb, IPOBOAUTH
JIOKa3aTeNbHBIC PACCYKICHHS B XOJI€ PEIICHUS 3a1a4;

— BIIAQJCHUE CTAHJAPTHBIMHU IIPUEMAMM PEIICHUS PALMOHAIbHBIX M UPPALMOHAIBHBIX, [TOKA3aTECIIbHBIX,
CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN W HEPABEHCTB, UX CHCTEM; MCIOJb30BAHUE TOTOBBIX
KOMITBIOTEPHBIX IPOIPaMM, B TOM YHUCJIE UL IOMCKA ITyTH PELICHUS U WIUTIOCTPALUU PELICHUS YPaBHEHUI
Y HEPABEHCTB;

— Cc(OpPMHUPOBAHHOCTh TMPEJCTABICHU 00 OCHOBHBIX IOHATHUSAX MATEeMaTHYECKOTO aHalIuW3a M HX
CBOICTBax, BJIaJICHME YMEHHMEM XapaKTepH30BaTh MOBEACHHE (QYHKIIMM, MCHOIb30BAaHUE IMOJIyUYEHHBIX
3HAHUM U1 OIMCAHUsA U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

— BJIQJICHHME OCHOBHBIMHU HOHATHUSMU O IUIOCKUX M MPOCTPAHCTBEHHBIX N'€OMETPUYECKHX (purypax, ux
OCHOBHBIX CBOMCTBaX; CPOPMHUPOBAHHOCTh YMEHHUS paCIlO3HABaTh FreOMETpUUECKre (PUTyphl Ha UepTexax,
MOJIEISIX ¥ B PEaIbHOM MHUpE; MPUMEHEHUE U3yUYEHHBIX CBOWCTB TeOMeTprudecKux Guryp u Gopmys amis
peLIeHUs TEOMETPUYECKUX 3aJa4 U 3a7a4 C IPAKTUYECKUM COJAEPIKAHUEM;

— c(hopMHPOBAaHHOCTH IMPEACTABICHUI O Mpoleccax M SBICHUSX, UMEIOUINX BEPOSITHOCTHBIA XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJIbHOM MHUpPE, OCHOBHBIX IIOHATHUAX JJIEMEHTAPHON TEOpUU
BEPOATHOCTEH; YMEHHH HaXOJUTh U OLIEHWBATh BEPOATHOCTH HACTYIUJICHHUS] COOBITHI B MPOCTEHIINX
MIPaKTUYECKUX CUTYaALUAX U OCHOBHBIE XapAKTEPUCTUKU CIIy4ailHbIX BEJIUYMH;



— BJIAJCHHUEC HaBbIKaMH HUCIIOJb30BaAHUA I'OTOBBIX KOMIIBIOTCPHBIX ITPOrpaMm IMpU pCIICHUHA 3a1a4.

MeTallpeaAMETHBIX:

— YMEHHE CaMOCTOSITEJIBHO ONPENECHATh UEIU JACSITEIbHOCTH M COCTABJISATH IUIAHBI JEATEIbHOCTH;
CaMOCTOSITEJIBHO OCYIIECTBIISITh, KOHTPOJIHUPOBATh U KOPPEKTUPOBATH AEATEIBHOCTD; MCIIOJIb30BAaTh BCE
BO3MOXHBIE PECYPCHI I JOCTHKEHUS IOCTABJIEHHBIX LEJIEH M pEeAM3alUM IUIAHOB JEATEIbHOCTH;
BBIOMpATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIHSIX;

— yMEHHE TPOAYKTHBHO OOIIAThCS W B3aMMOJACHCTBOBATH B TPOIECCE COBMECTHOW JEATEIHHOCTH,
YUUTBHIBATh MO3ULIUU APYTUX YYACTHUKOB JESATENbHOCTH, 3((HEKTUBHO pa3peniaTb KOH(IUKTHI,

— BJIQJICHHME HaBbIKAMHM TI03HABATENBHOM, y4eOHO-HCCIIEIOBATEIbCKOM MU MPOEKTHOW JIeATEbHOCTH,
HaBbIKAaMU pa3penieHusi npoliaeM; crocoOHOCTh U FOTOBHOCTh K CAMOCTOSTEILHOMY IOUCKY METOJIOB
pEeLIeHHs TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOA0B NIO3HAHUS;

— TOTOBHOCTh U CIOCOOHOCTH K CaMOCTOSITENIbHOM HMH(OPMAIMOHHO-IIO3HABATEIBHON JESITEeIbHOCTH,
BKIIIOYasi yMEHHE OPUCHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH()OpPMAIMH, KPUTUIECCKH OIEHUBATH U
HMHTEPIPETUPOBATh HUH(POPMALIHIO, TOITYIAEMYIO U3 Pa3IMYHBIX HCTOYHHKOB;

— BJIQJICHUE SI3BIKOBBIMH CPEJICTBAMU: YMEHHUE SICHO, JIOTUYHO M TOYHO H3JIaraThb CBOK TOYKY 3pECHUS,
HCII0JIB30BAaTh aJICKBATHBIE 3bIKOBBIE CPEICTBA;

— BIIQJICHHC HABBIKAMH II03HABATEIHLHOW pPEQIICKCHH KaK OCO3HAHUS COBEpIIACMBIX JCUCTBUN U
MBICJIUTEJIBHBIX IPOLIECCOB, UX PE3YyJbTAaTOB U OCHOBAHMI, IPAaHUIl CBOETO 3HAHWS W HE3HAHUS, HOBBIX
[M03HABATEJIBHBIX 3a7a4 U CPEJICTB ISl X TOCTHKCHUS,

— 1IeJIEyCTPEMIICHHOCTh B MTOMCKAaX M MPHUHITUU PELICHUH, COOOpa3UTeIbHOCTh U MHTYULIUSA, PA3BUTOCTh
MIPOCTPAHCTBEHHBIX MPEICTABICHUI; CTIOCOOHOCTh BOCIIPUHUMATH KPACOTY U TAPMOHUIO MHPA.



2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O TIPEJIMETA

2.1. O0beM yueOHOro npeaMera ¥ BUAbl y4eOHO0i padoThI

Buj yue6Hoii padoThl O0beM B yacax
O0bem 00pazoBaTe/IbHOM MPOrPaAMMBbI 256
CamocrosiTesbHass padora 14
Kouncyabranuun 2
CymMmapHasi ydyeOHasi HArpy3Ka BO B3aMMO/IefiCTBMH € NpenoaaBaTejieM 234

B TOM YHCJIC:

JIEKIUHU, YPOKHU 234

MMPAKTUYCCKUC 3aHATUA -

71a00paTOpHbIE 3aHATHUSL -

[Ipomexyrounas arrecraums 1 cemectp — IDK; 2 cemecTp — 3x3ameH 6




2.2. TemaTnuyecKHii IVIaH U CoJiepKaHue yqeﬁnoro nmpeamera «MareMaTHKa

HaumenoBanue O0bem B
Conep:xanue y4eGHOTo MaTepuasa u popMbl OPraHU3aNMNH JeATETLHOCTH 00yYaI0IUXCS
pa3/iesioB U TeM yacax
Pa3nen 1 Pa3Butue noHATHSA O YucIe 12
Temal./leficTBH- Copep:xxanne yueOHOr0o MaTepuaia
TeJbHbIE YHCJIA. Beenenmue. )
1.HarypanbHbIe 1 palinoHaJIbHBIE YHCIIA
2. UppanmoHanbHble U ACHCTBUTENbHBIE YHCTIA. 2
IIpakTHyeckue padoThl M 1a00pPaTOPHBIE PA0OTHI -
CamocTosTesibHas padoTa 00y4yaroumuxcs -
Tema 2. Conep:xanue y4eOHOro MaTepuasia
NpubmkenHble 1. AGCONIOTHAA M OTHOCHUTENNbHAS TIOTPEITHOCTH.
BbIYHCJIEHHS. " = =
2.IlorpemHocTi MpoCTeHIINX apu(hMETHIECKUX ACHCTBHM. 2
3. OKpyrieHue Ynced.
IIpakTyeckue padoThl U J1adOpaTOPHbIE padoThI -
CamocTosiTeqbHas paboTa 00y4alomuxcs -
Tema 3. Copep:xxanne yueOHOro MaTepuajia
KomnexcHblie 1. IloHsiTHE KOMIUIEKCHOTO Yncyia. ApudMeTndeckas ¥ TPUrOHOMETpHUecKas hopMa 3arucH KOMITIEKCHBIX YHCeT. 2
qucia. 2. JIecTBUA HaJl KOMIUIEKCHBIMU YHCIIAMH. 2
IIpakTHyeckue padoThl M 1a00pPaTOPHBIE PA0OTHI -
CamocTosTesibHas padoTa 00y4yalouuxcs
1. JelicTBUA HaJ KOMIUIEKCHBIMUA YUCJIaAMU 2
Pa3pnen 2. Kopumn, creneHu u jorapupmbi 30
Tema 1. CTteneHnu u Conep:xkanue y4eGHOro MaTepuajia
KopHU. 1.CTenens ¢ 1enbIM MoKa3aTeieM 4
2./3BneyeHne KOpHA U3 ICHCTBUTEIBHOTO YHUCTIA. .
IIpakTnyeckue padoTel U 1adopaTopHbIe padoThI -
CamocTosiTeibHAsI pa60Ta 00y4aI0IUXCA -
Tema 2. Jlorapupmsel | Coaep:kaHue y4eGHOro MaTepuasia
1. Jlorapugmsl. OcHOBHOE JIoTapu(PMHUECKOE TOKAECTBO. ]
2. OCHOBHEBIEC CBOMCTBA 1 COOTHOIICHHUS. 8
3. Jlorapudmudeckue npeodpazoBaHusl. 8




IIpakTuyeckue padoThl U 1a00paTOPHBIE PAGOTHI .

CamocTosTe/bHAA padoTa 00y4aromuxcst

1. I[IpeoOpazoBanue J0rapuhMUIECKUX BHIPAKEHHI.

Pasnes 3 OcHOBBI TPUTOHOMETPHH

Tema 1. OcHOBHbBIE
MOHATHUSA
TPUTOHOMETPHH.

Conep:xanue y4e0HOro MaTepuajia

1. Pagnannas mepa yrima. @opMyIiel mepexoia oT TpaaycHON Mephl K paJinaHHON U 00paTHO.

2. Tpuronomerpruueckue GyHKIMK OCTPOTO yriia. 3HAKH TPUTOHOMETPUIECKUX (DYHKIUH.

3.3HaveHMS TPUTOHOMETPUUCSCKAX (QYHKITHH.

4. YeTHOCTh M HEUETHOCTD ,OTPAaHUYCHHOCTDb U NCPUOJUIHOCTD TPUTOHOMCTPUICCKUX CI)YHKI_II/II\/'I.

5.KocuHyc cyMMBI 1 pa3HOCTH ABYX apTyMEHTOB.

6.DopMyIIBI IPUBEACHUS

7.CuHYyC CyMMBI M pa3HOCTH JIBYX apryMeHTOB. OyHKIMM yIBOEHHOTO apryMeHTa.

8. IIpeoOpa3oBaHue TPUTOHOMETPHUUCCKHUX BBIPAKECHUH.

9.TaHTeHC M KOTaHT€HC CyMMBI U Pa3HOCTH ABYX apryMeHTOB. BbiBoa (hopMy:1 yIBOEHHOTO apryMeHTa.

10.TpuronomeTpuueckue QyHKIHUHN TOJIOBUHHOTO apryMEHTA.

11. O6paTHbIe TpUrOHOMETpUYECKHE (DYHKINH.

12. Ilpocreiitme TpPUTOHOMETPHYECKHE YPABHEHHSI.

13. Pemienue npocTenx TPUrOHOMETPUUECKUX YPaBHEHHUM U HEPABEHCTB.
.Konrponbnas pabora
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IIpakTuyeckne padoTsl U Ja00paTopHBIE PadOTHI

CamocTosTesbHast padoTa 00y4yaronuxcs
1. Pemenne TpUroHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB.

Pasznen 4 ®ynkuum, ux cBoiicTBa M rpauKH

Tema 1. IlonsiTue
(pyHkuuu ogHoM
nepeMeHHOIi.
Cnoco0bI 3aaHus,
KJIaccu(puKanusa u

Conep:xanue y4eOHOro MaTepuasia

1 .DyHKIHMY U UX OCHOBHBIC CBOMCTBA. JIMHelHas QyHKIMS B ee TpaduK.

2. KBagparnunas GyHKIws U e€ rpaduk.

3 .IlokazaTenbHast GYHKIHUSL.

4 Jlorapudmudeckas QyHKIHA.
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CBOliCcTBAa

5. OyHKIUU TAHT€HC U KOTaHT€HC.

6. TpuronomeTpudeckue (QYHKIUH CHHYC H KOCHHYC.

7. IlpeobpazoBanue rpaikOB TPUTOHOMETPHUYECKUX (DYHKIIHH.

E N NS

IIpakTH4yeckne padoTsl U Ja00paTOpHBIE Pa0OTHI

CamocTosTebHAA padoTa 00y4aromIuXCcst
DYHKIIMU U UX OCHOBHbIE CBOMCTRBA.

Pa3gen 5 Hauajia MaTeMaTHYeCKOro aHaJIn3a

26

Tema 1. Ilpenen
bynxkunu

Conep:xanue y4eGHOro MaTepuasia

1. Ilpenen ¢pynkuuu. OCHOBHBIE CBOMCTBA MpeenioB (yHKIWU. HenpepbIBHOCTE (QYHKITHH.

IIpakTuyeckne padoTsl U Ja00paTopHBIE PadOTHI

CamocTosTeJbHAA padoTa 00y4arOmIuxcs

Tema 2.
IpousBognas
byHxunu

Conep:xanue y4yeGHOro MaTepuajia

1.ITIpousBoHast PyHKIIMHU, €FO TEOMETPUICCKHI U MEXaHUUECKUH CMBICIL.

2.0cHoBHbIE npaBuia AU epeHIupoBaHUsL.

3. Tabnua npou3BOJHBIX OCHOBHBIX JJIEMEHTAPHBIX (DYyHKIHN

4.ITpuMeHeHre NPOU3BOAHON K BHIYUCICHUIO NPECIIOB.

5.Bozpacranue u yObiBaHue (HyHKITIH.

6. UccnenoBanne QyHKIIMHA HA SKCTPEMYM.

7.Haubonpiee n HanMeHbIIee 3HaUYeHNE (QYHKITUN Ha OTPE3Ke.
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IIpakTuyeckne padoTsl U Ja00opaTopHbIe PadOTHI

CamocTosiTesbHas paboTa 00y4aomuxcs

1. UccnenoBanue GyHKIUH HA SKCTPEMYM

Pa3nen 6 UnTerpajbHoe NcYHCIeHAEe

17

Tema 1.
Heonpeaenenuplii
HHTerpaJ

Conep:xanue y4eOHOro MaTepuaja

I.HepBoo6pa3HasI u HeOHpeZ{CJ’ICHHHﬁ HUHTCIrpal. Ta6mz1ua HpOCTCﬁH.IHX HCOIMPCACICHHBIX UHTCTPAJIOB.

2.Mertopa moacTaHOBKHU. .MeToAbl HHTETPUPOBAHUS.

3.MeTo UHTETPUPOBAHUS 10 YACTSIM




IIpakTuyeckne padoTsl U Ja0opaTopHbIe PadoTHI

CamocrosTenbHas padoTa 00y4aommuxcs

Tema2.
OnpenesieHHbII
HHTerpaji

Conep:xanue y4eOHOro MaTepuajia

1.MeTobI HUHTETPUPOBAHUS.

2.MeTo1 MoACTaHOBKH

3.0OnpeneneHHblil HHTErpall, OCHOBHBIE MOHATUS. CBOMCTBa onpeaeneHHoro uarerpana. @opmyna Hetorona-Jleiionuna.

4. FCOMeTpI/I‘ICCKI/Ie MMPUIIOKCHUS ONIPCACIICHHOI0 NHTErpaJia.
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IIpakTnyeckue padoTsl U JadopaTopHbIe padoThI

CamocTosTe/ibHasi padoTa 00y4yarouuxcs

1.Berancnenne momasei IIockux Guryp.

Pasznen 7. YpaBHeHUs] M HEPABEHCTBA

Temal.
PaBHOCHMJIBHOCTDH
YPaBHEHUI,
HEPaBEHCTB U
CHCTEM.

Conep:xkanue y4eOHOro MaTepuajia

1.UpparmonanbHble ypaBHeHuUs. MppannoHaabHble HEpaBEHCTBA.

o

2.Metoapl pelieHrs T0Ka3aTeIbHbIX YPaBHEHUM.

3.Pemrenre mokazaTenbHBIX YPaBHCHHMA

4 .Pemienue mokaszaTeNbHBIX HEPABEHCTB

5.Meron penieHus orapu(GpMUUECKUX YpaBHEHHN

6.Pemenne norapuMuuecKix ypaBHEHUN

7.Pemenue norapupMuuecKux HEPABEHCTB

8.MeTozpl pelieHns TPUrOHOMETPUUECKUX YPaBHEHUH.

9.Pemenne TpUroHOMETPUUYECKUX YPaBHEHUI.

10.Pemenue TPUTOHOMCETPHUUICCKHUX HCPABCHCTB.
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IIpakTuyeckne padoTsl U 1a00paTOpHBIE Pa0OTHI

CamocrosTesbHass padoTa 00y4aromuxcs

Paszpnen 8. IIpsiMble M JIOCKOCTH B IPOCTPAHCTBE

20

Tema 1. B3aumHoe
pacmnoJio:keHue

Copep:xxanue yueOHOro MaTepuajia

1.B3auMHOe pacroyiokeHue IPsSMbIX B TIPOCTPAHCTBE.




NpsSIMBIX B
NMPOCTPAHCTBeE.

2.B3auMHOe€ pacnosioKeHHe MPSIMBIX U TUIOCKOCTEHN B IPOCTPAHCTBE.

3.ITapamnenbHOCTh NPSMOM U INTIOCKOCTH.

4..B3zaumMHOe pacnosioKeHHe IIOCKOCTEH B MPOCTPAHCTBE.

5. IlapannenbHOCTh MJIIOCKOCTEH.

6. HCpHCHZ{I/IKyIIﬂpHOCTB HpSIMOﬁ " IJIOCKOCTH.

7. TlepieHAMKYJISIP ¥ HAKJIOHHASA. YTOJI MEX]Ty TPSIMOM U TIJIOCKOCTBIO.

8. IByrpaHHbIi yToa. YTOI MEXIY TUNIOCKOCTIMU. [lepeHIuKyIIpHOCTh ABYX IUIOCKOCTEH.

9. reOMeTpI/IquKI/Ie HpeOGpaiiOBaHHH MpOCTpaHCTBA: HapaJIHeJIBHBIﬁ NEepEeHOC, CUMMETPHUA OTHOCUTCIILHO TJIOCKOCTH.
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10.ITapannensHoe npoekTHpoBanue. [1nomans oproronansHol npoekuun. M3o0paxkeHue mpocTpaHCTBEHHBIX GUTyD.

IIpakTuyeckne padoTsl U 1a00paTOpHBIE Pa0OTHI

CamocrosTesbHass padoTa 00y4aromuxcs

Paszpnen 9. KoopanHaTtsl 4 BeKTOpPbI

Tema 1.BekTopsbl B
NpPOCTPaHCTBeE.

Copep:xxanue yueOHOro MaTepuajia

1./lexapTOBBI KOOPAMHATHI B IPOCTPAHCTBE

2.BexTopsl B ipocTpaHcTBe. JIMHEHBIE Onepalini HaJl BEKTOPaMH.

3.CxansipHOE TIPOU3BEACHIE BEKTOPOB.

IIpakTuyeckne padoTsl U Ja0opaTopHbIe PadoTHI

CamocTosTesbHas padoTa 00y4alomuxcs

Pa3znen 10 MHOrorpaHHuKH M KpyrJible TeJia

Tema 1.
MHOTrorpaHHUKHa U
IUIOIIAH UX
MOBEPXHOCTeEIA.

Conep:xanue y4yeGHOro MaTepuaJjia

1.MHOTOTpaHHHKH M TUTOIIAIN UX ITOBEepXHOCTEH. [lapamrenenumnen.

2.Ilupamua, yceueHHas MMpaMH/a ¥ TUIOMIAIN X TTOBEPXHOCTH.

IIpakTuyeckue padoTsl U Ja00paTopHbIE PadOTHI

CamocTosiTeqbHAs paboTa 00y4al0IuXCa

Tema 2.
Tesia m moBepxHOCTH
BpaLleHUs.

Conep:xanue y4yeGHOro MaTepuajia

1. Hunuaap, konyc, cdepa, map. [Inomaam noBepXHOCTH KPYTIIBIX Tel.

IIpakTu4yeckne padoTsl U Ja00paTOpHBIE Pa0OTHI




CamocTosTesbHas padoTa 00y4yaromuxcs -
Tema 3. Conep:xkanue y4yeGHOro MaTepuajia
Obnemer Te. 1.06beMbl MHOTOTPaHHUKOB U KPYTJIBIX TEIl. 8
IIpakTH4yeckne padoTsl U Ja00paTOpHBIE Pa0OTHI -
CamocTosTebHAA padoTa 00y4aromIuXCcst -
Pa3nen 11. DiieMeHTbI KOMOMHATOPHKH, TEOPHH BEPOSITHOCTEH M MAaTeMaTHYeCKOH CTATHCTHKH 14
Tema 1. OcHOBHBIC Copepxanne yaeOHOro MaTepuajia
TTOHTHS 1. OcHOBHBIE TOHATHS KOMOMHATOPUKH. [IpaBriTa KOMOMHATOPUKH.
KOMOMHATOPUKH.
2. bunom HeroTona .CBoiicTBa OMHOMHHAIBHBIX KO(DPHUITHECHTOB.
IIpakTyeckue padoThl U 1a00pPaTOPHBIE PAGOTHI -
CamocTosTesibHas padoTa 00y4yarouuxcs -
Tema 2. Conep:xkanue y4eGHOTo MaTepuall
JIEMEHTDI Teopun 1. Kinaccuyeckoe U CTaTUCTHYECKOE OMPEACICHHS BEPOSITHOCTH CIIy4aiiHOTO COOBITHS. 2
BEPOSITHOCTEIA.
IIpakTuyeckne padoTsl U Ja00paTopHBIE PadOTHI -
CamocTosTe bHAaA padoTa 00y4arOnIuxcs -
Tema3 . Copep:xanne yueOHOro MaTepuasia
IIEMEHTDI . 1. 3agaun MaTeMaTuyeckoi craTucTuku. OCHOBHBIE OIPEICICHMUS.
MaTeMaTHYecKou
CTATHCTHKM. 2.KonrponbHas paboTa
IIpakTnyeckue padoTel U 1adopaTopHbIe padoThI -
CamocrosiTeqibHast padoTa 00y4ar0INXCH 5
3ajauu MaTeMaTHYECKON CTATHCTHKH.
KouncyabsTanun 2
IIpomeskyTOUHAS aTTEeCTALMS
Bcero: 256




3. YCJIOBUS PEAJIM3ALIUU ITPOT'PAMMBI YYHEBHOI'OIIPE/IMETA

3.1. s peajm3auMy NPOrpaMMbl y4eOHOIO IpeaMeTa NpPelyCMOTPeHbI CJeaylolue

crenuaJbHble OMelleHUs:

Kabuner maTeMaTHKH, OCHAIICHHBI OOOpPYZOBAaHHMEM U TEXHHYECKUMHU CpEACTBaMHU
00y4eHUsI:

Paboune mecra npenogasatesis 1 00y4yaromMXCs: JOCKa MeoBast — 1 IIT., CTOJI YYeHUYECKHH
— 15 mr., cryn yuennueckunii — 30 wr., cton — 1 mr., ctyn — 1 mr.

Kommiekt yueOHO-MeTOAMUYECKOW JOKYMEHTAIlUH, pa3fgaTOYyHbIi MaTepHhal, HOpMaTHBHO-
CIIpaBOYHasl TUTEpaTypa.

TexHudeckue cpeicTBa oOyueHUs: KoMmMmbioTep B cOope (cuctemubiii 6mok Intel Pentium
G3220 4,00 I'b/465 T'b, monutop PHILIPS 193v); mHorodyskunonaisHoe yctpoiictBo Brother
DCP1512-R; mynpTumenniinsiii npoektop OptomaDLPTexas; HacCTEHHBIH 2KpaH.

3.2. UndopMmannoHHOe oOecnedeHne peajn3alui NPOrpaMMbl

Cnncok 0CHOBHOM JIMTEPATYPbI

1 | bammakoB, M.U. Maremaruka: ainreOpa U Hadajla MAaTeMaTHYECKOTO aHAIN3a, TEOMETPUS
[Tekcr]: yueOHUK s CTYA. ydpeskaeHuii cped. mpod. obpasopanus.- 3-e¢ usf., crep.- M.: AKamemus,
2017.- 256 c.

2 | Maremaruka: anrebpa ¥ Hauajga MaTeMaTHYeCKOTO aHAIM3a, reoMeTpus. AnreOpa u Havyaa
Marematnueckoro anamuza. 10-11 xkmaccel. [Tekcr]: ydeOHWK 11 oOmieoOpasoBar.
opranm3anuii: 06a3oBblii W yrayOnenneii ypoBHH / [LI.A.Amumon, HO.M.Konsrus,
M.B.TkaueBa u ap.].- 5-e uza.- M.: [Ipocsemienne, 2018.- 463c.

3 | Maremaruka: anreOpa ¥ Hadajga MaTeMaTU4YeCKOro aHanu3sa, reomerpusd. ['eomerpust. 10-11
knacchl. [Tekcr]: ydeOHUK 11 oOreoOpa3oBaT. opraHu3anuii: 0a30BBIA M YIIIyOJICHHBIN
ypoBuu / [JI.C.AtanacsH, B.®.byty3o0B, C.b.Kagomiies u ap.].- 5-¢ uzn.- M.: [Ipocsenienue,
2018.- 255c.

4 | I'yceB, B.A. MaremaTnka: anrebpa M Hadaja MaTeMaTHYECKOTO aHAIM3a, TEOMETPHS IS
npodeccuit U CHenUalbHOCTEH CcoluanbHO-3KOHOMUYecKoro npoduis [TekcT]: yueOHHK
UL CTyHd. KupexaeHud cpen. mnpod. obpasoanus / B.A.I'yces, C.I'.I'puropbes,
C.B.UBonrnna.- M.: Akagemus, 2017.- 416¢.




4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHMUS
YYEBHOT'O IIPEJIMETA

Pe3yabTaThl 00yyeHus1

Kpurepun ouenkn

DopMBbI 1 METOBI

OLICHKH
OcBoenue coaep:kanus yaueOHOTo MpeaMeTa OueHka «oTIn4yHO» - | Tekymmii KOHTPOJIb
«MaremaTuka 00yJaroIuiics MOKa3pIBaeT | B hopMe:
o0ecrieunBaeT JOCTUKEHHE MoJIHBIE U TIyOOKHe | - KapTouek —
00yyJaromuMucs CIeAyIONINX Pe3yabTaToOB: | 3HAHUA MPOrPAMMHOTO | 33JIaHUM;
JUYHOCTHBIX: Marepuana, JIOTMYHO U | -CAMOCTOSITEIbHOM
- C(i)OpMI/IpOBaHHOCTL HpeI[CTaBJIeHI/Iﬁ (0) ApryMCHTHPOBAHO pa6OTBI;
MaTE€MaTHUKE KaK YHUBEPCAIbHOM SI3bIKE OTBEYaeT Ha | - KOHTPOJIBHBIX
HayKH, CPEICTBE MOJIEIIMPOBAHMS ABJICHUM U | 110CTaBIEHHbBIM BOIpOC, a | pabor.
MponecCcoB, HACIAX U MCTOAAX MATCMATUKU TaK>Xe JOINOJIHUTECIILHBIC
— IIOHMMaHHWE 3HAYMMOCTH MATEMATUKHU U1 | BOIPOCHI, nokasbiBaeT | UTOroBblii KOHTPOJIb
Hay4YHO-TCXHMYECKOro mporpecca, BBICOKHI ypoBeHb | B (hopme SK3amMeHa.
c(OPMUPOBAHHOCTH OTHOIIEHUS K TEOPETUYECKUX  3HAHMH.
MaTeMaTHUKe KaK K 4YacTH [IpakTrueckyro yacTh | OLeHka:
00111eYeI0BEUECKOM KYJIBbTYPHI Yepe3 BoInoJHsAeT Ha 100%. - pe3yJbTaTUBHOCTHU
3HAKOMCTBO C UCTOPUEHN Pa3BUTHUSA OneHka «xopomio» - | paboTbl
MaTeMaTHKH, SBOJIIOIMEN MATEMaTHYECKUX | 00yYarOIIUiiCs MOKA3bIBAET | 00YYAIOIIErocs Mpu
UJICH; rirybokue 3HaHUA | BBIIOJIHECHUU
— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MIPOrpaMMHOT0 MaTepuaa, | 3aJjaHui Ha

MIPOCTPAHCTBEHHOTO BOOOPAKECHHSI,
AITOPUTMUYECKON KYJIBTYPBI, KPHTUIHOCTH
MBIIUICHUS HAa YPOBHE, HEOOXOTUMOM JIIsI
Oynyieii nmpogeccuoHaIbHOU
JESTENIbHOCTH, JJIS TIPOJOIIKCHHUS
o0pa3oBaHMs U caMOOOPa30BaHMUS;

— OBJIaJICHUE MaTeMaTUYECKIUMHU 3HAHUSIMH
¥ YMEHUSMHU, HCOOXOAMMBIMU B
MOBCETHEBHOM JKU3HH, JUII OCBOCHUS
CMEKHBIX €CTECTBEHHOHAYYHBIX JUCIIMILTAH
U TUCUUIUIHH MPOo(eCcCHOHATBHOTO IUKIIA,
JUTSL TIONTy4eHMsI 00pa30BaHus B 00J1acTsIX, HE
TpeOyIOIMX yrTyOJIeHHON MaTeMaTH4eCKOn
MOJITOTOBKU;

— TOTOBHOCTB M CITOCOOHOCTD K
00pa3oBaHMIO, B TOM YHCIIE
caM000pa3oBaHNI0, Ha TPOTSHKEHUHU BCEl
KU3HH, CO3HATEIILHOE OTHOIICHUE K
HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO
yCrnenrHou npogecCuoHaIbHOU U
00IIECTBEHHOM JAEITeTbHOCTH;

— FOTOBHOCTB U CITIOCOOHOCTH K
CaMOCTOSATENBHON TBOPUYECKOU U
OTBETCTBEHHOM JIEATEITHBHOCTH;

— TOTOBHOCTH K KOJJIEKTUBHOM padore,
COTPYJTHUYECTBY CO CBEPCTHHKAMH B
00pa3oBaTenbHOI, 00IIIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIEeI0BATENbCKON, IPOEKTHON U
JIPYTHUX BUAAX ACSITEIbHOCTH;

— OTHOIIEHHE K MpodeccroHalIbHOMI
JESITEIIbHOCTH KaK BO3MOKHOCTH Y4acTHs B
pEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
rOCYy/IapCTBEHHBIX, O0IIIEHAIIMOHATBHBIX

I'paMOTHO €ro u3Jjaracrt,

JOCTaTOYHO IIOJIHO
OTBEYAET Ha
IIOCTaBJICHHBIM BOIPOC U
JOTIOJIHUTENIbHbBIE

BOIIPOCHI, YMEIIO

¢dbopMynupyer BbIBOIBI. B
TOKE€ BpEMsI IIpU OTBETE
JIOITyCKaeT

HECYIIECTBEHHBIC

MOTPEITHOCTH.

[IpakTrueckyro 4acThb

BeItosiHAET Ha 90%-80%.
OrneHka

«YIOBIIETBOPUTEIBHO» -
00y4aroNuiCs MOKa3bIBAET
JOCTaTOYHBIE,  HO  HE
r1y0oKue 3HAHUS
MIPOrpaMMHOT0 MaTepHaa;
IIpU OTBETE HE JIOMYCKaeT
rpyObIX  OmMHMOOK WM
IIPOTUBOPEYUH, OJHAKO B
(dbopMynUpOBaHUM OTBETA

OTCYTCTBYET JOJDKHAS
CBS3b MEXAY aHallu3oM,
aprymMeHTranuen U
BBIBOJAMM. Hns
MOJIyYEHUsI MPABUIBHOTO
OTBETa Tpedyercs
YTOUHSIOIINE  BOMPOCHI.
[IpakTuueckyro 4acThb

BeimonuseT Ha 70%-60%.

yU4eOHBIX 3aHITUAX,
CaMOCTOATCIIbHBIX U
KOHTPOJIbHBIX
pabotax;

- pe3yJibTara
MOJITOTOBKH K
IK3aMEHY.




mpo0Jem;

MeTanpeIMeTHbIX:

— YMEHHE CaMOCTOSITENILHO OIpeNesTh
[EJH JeSTEIIbHOCTH U COCTABIISTh TUIAHBI
JeSITEIbHOCTH; CAaMOCTOSITEIbHO
OCYIIECTBIISATh, KOHTPOJIUPOBAThH U
KOPPEKTHUPOBAThH JESATENbHOCTD;
HCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI IS
JOCTHKEHHSI TIOCTaBJICHHBIX LEeNel u
pealn3anuy IaHOB AeSITebHOCTH;
BbIOMpATh YCHEIIHbIE CTPAaTeTuu B
Pa3IMYHBIX CUTYaIUsX;

— YMEHHE MTPOJYKTHUBHO OOLIATHCS U
B3aMMO/JICHCTBOBATH B IIPOLIECCE
COBMECTHOMH JIeATEIbHOCTH, YUUTHIBATh
MO3UINH IPYTHX YYACTHUKOB
JeATeTLHOCTH, Y(PPEKTUBHO pa3peniaTh
KOH(JIUKTBL;

— BJIa/ICHHE HaBbIKaMU O3HABATEIbHOM,
y4eOHO-HUCCIIeIOBATENBCKON U IPOSKTHOM
JeSITeIbHOCTH, HAaBBIKAMU pa3perieHus
po0JieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOMCKY METOJI0B
peIIeHUs MPAKTUYECKHX 3ajad,
MIPUMEHEHHUIO Pa3IMYHbIX METOIOB
MO3HAHUS;

— TOTOBHOCTB M CIIOCOOHOCTb K
CaMOCTOSTENILHON HH(POPMAIIMOHHO-
MO03HABATEJILHOM 1eATEIbHOCTH, BKIIOYAs
YMEHHE OPUEHTUPOBATHCS B PA3THUHBIX
UCTOYHUKAX UH(OpMALMK, KPUTHUECKU
OIICHUBATh U UHTEPIIPETUPOBATH
nHGOPMAIIUIO, TIOTYYAEMYI0 U3 Pa3IUYHbIX
HUCTOYHUKOB;

— BJIa/ICHUE SI3bIKOBBIMH CPE/ICTBAMU:
YMEHHE SICHO, IOTUYHO U TOYHO U3JIararhb
CBOIO TOYKY 3PEHHUS, UCTIOTIB30BaTh
aJICKBAaTHBIC SI3BIKOBLIC CPEJICTBA;

— BJIa/ICHUE HaBbIKaMH IMO3HAaBATEIbHON
pedIieKCHn KaKk 0CO3HAHUS COBEPIIAEMBIX
JIEUCTBUN U MBICIUTEIIBHBIX MPOIECCOB, UX
pe3yNIbTaTOB U OCHOBAHUM, TPAHUI] CBOETO
3HaHUS U HE3HAHUS, HOBBIX
MO3HABATENILHBIX 33]1a4 U CPEJICTB JJIS UX
JOCTHUKEHHUS;

— IEJIeYCTPEMIICHHOCTh B TIOUCKAX U
MPUHATUU PELeHU, COOOPa3UTEeNbHOCTD U
WHTYHUILIUS, PAa3BUTOCTh IPOCTPAHCTBEHHBIX
MIPEICTABJICHHH; CTIOCOOHOCTH
BOCIIPUHUMATh KPAcOTy U TAPMOHHIO MHPA;
npeAMeTHbIX:

— c(hOpMUPOBAHHOCTH MPEACTABICHUH O
MaTeMaTHKe KaK YaCTH MUPOBOM KYJIbTYpPbI
U MECT€ MaTEMaTHKH B COBPEMEHHOM

OneHka
«HEYJOBIETBOPUTEIBHOY -
oOydJaronuiicst moka3bIBaeT
HEJOCTATOYHBIC  3HAHUS
MIPOrpaMMHOTO MaTepuana,
HE crocoOeH
apryMEeHTHPOBAHO u
MI0CJIE0BATEIBHO ero
U3Jarathb, JIOTTyCKaeTcst
rpyObie OIIMOKY B OTBETAX,
HEMpaBWIbHO OTBEYAaeT Ha
MOCTABIICHHBIN BOTIPOC WIIN
3aTPYJIHSAETCS C OTBETOM.
IIpakTrueckyro 4acThb
BBINTONIHSAET HA MeHee 50%.




UBUIM3AIIH, CIIOCO0aX OMHUCAHUSA SIBICHUI
peanbHOr0 MUpPA Ha MAaTEMATHYECKOM
A3BIKE;

— ¢(hOpMUPOBAHHOCTH MPEACTABICHUH O
MaTEeMaTHYECKUX MOHATUAX KaK BaXKHEHIINX
MaTEeMaTUYECKUX MOJEISIX, TO3BOJISIOIINX
OMMCHIBATh M U3y4YaTh pPa3HbIE MPOILIECCHI U
SIBJICHUSI; TOHUMaHUE BO3MOKHOCTH
aKCHOMaTHYECKOT0 IOCTPOEHUS
MaTEeMaTUYECKUX TEOPUH;

— BJIa/ICHUE METOJJaMH JI0Ka3aTeIbCTB U
AJITOPUTMOB PEILEHUS, YMEHUE UX
MPUMEHATD, IPOBOAUTH JOKa3aTelIbHbIE
paccy:kJIeHUs B XOJI€ peLIeHus 3a/1ay;

— BJIa/ICHUE CTaHIapTHBIMU IpUEeMaMu
pEIIeHUs] PAllMOHATIBHBIX U
UPPALMOHATIBHBIX, IOKA3aTEeNbHBIX,
CTEMEHHBIX, TPUTOHOMETPUUECKUX
YpaBHEHU U HEPABEHCTB, UX CUCTEM;
MCIIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX
IporpaMM, B TOM YHCIIE 7Sl TIOUCKA My TH
pEIIeHUs U WILTIOCTPALIUU PEIICHUS
YpaBHEHUI U HEPABEHCTB;

— c(hOpMUPOBAHHOCTH TMPEJCTABICHU 00
OCHOBHBIX OHATUAX MaTeMaTUYECKOTO
aHaJM3a U UX CBOMCTBAX, BJIaJICHUE
YMEHHEM XapaKTepu30BaTh MOBEICHUE
GYHKIUH, UCTIOJIb30BaHNE TTOMYyYEHHBIX
3HAaHUU JJIs OTMCAHUS U aHAJIN3a peallbHbIX
3aBUCUMOCTEI;

— BJIa/ICHHE OCHOBHBIMH MOHATHSIMH O
IJIOCKUX U MPOCTPAHCTBEHHBIX
FeOMETPUUECKUX PUTYpPax, UX OCHOBHBIX
CBOMCTBAX;

- chopMHPOBAHHOCTH YMEHHUS PACTIO3HABATH
reoMeTpuueckue (GUrypsl Ha YepTekKax,
MOJIEJISIX U B peaJbHOM MUPE; IPUMEHEHHE
M3YUYEHHBIX CBOMCTB Fr€OMETPUUECKUX
buryp u GopMys I pEIICHUS
reOMETPUUYECKHX 3a/1a4 U 33]1a4 C
MIPAKTUYECKUM COJIEP KaHUEM;
—c(hopMHPOBAaHHOCTH MPECTABICHUHN O
npoleccax U SIBJICHUSIX, UMEIOIINX
BEPOSITHOCTHBIN XapaKTeP, CTATUCTUYECKHUX
3aKOHOMEPHOCTSIX B PEalbHOM MUPE,
OCHOBHBIX MTOHSTHUAX 3JIEMEHTAPHOUN TEOpUU
BEPOATHOCTEMN; YMEHHUI HAXOIUTh U
OIICHUBATh BEPOSITHOCTH HACTYILJICHUS
COOBITUH B MTPOCTEUIIINX TPAKTUICCKUX
CUTYyalUsIX U OCHOBHBIE XapaKTEPUCTUKHU
CITy4aiHbIX BEJTUYHH;

- BJIaJICHE HAaBbIKAMU MCIIOJIb30BaHUS
TOTOBBIX KOMIIBIOTEPHBIX IPOrPaMM IIpH
pEIIeHUH 33124







