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1. MIOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydeOHOro mpeamera «MaremaTuka» TpeAHA3HAYeHA JUIS H3Y4YCHUs
MaTeMaTHKH B  NpOo(QEeCCHOHATBHBIX  OOpa3oBarenbHbIX opranmsamusx CIIO, peanu3yromero
0o0pa30BaTeNpbHYI0 MPOrpaMMy CpEIHEro oOmero oOpa3oBaHHWs B MpeAeliax OCBOSHUS OCHOBHOM
npodeccuoHanbHON oOpa3oBarenbHOil mporpammbl CITO Ha 6a3e 0CHOBHOTO 00IIero oOpa3oBaHUs IO
cnerranbHocTH 43.02.10 «Typusm» (6a30B0ii MOATOTOBKH).

Pabouas nporpamma pazpadorana Ha ocHoBe TpeboBanuii ®I'OC cpegHero odmero oo6pazoBaHus.
[Tporpamma sIBISI€TCS YaCThIO MPOTPAMMBbI TOJATOTOBKH CHEIMAIMCTOB CPETHETO 3B€HA U COOTBETCTBYET
tpedoBanusiM OI'OC CIIO no cnenmanbrocTd 43.02.10 «Typusm» (6a30BOM MOATOTOBKH).

[TIpenmer "Matemaruka" OTHOCHTCA K OOHIMM y4eOHBIM IpeameraM oO0I1eo0pa3oBaTeNbHOM
noarotoBku OVYIL.04(Y).

2. INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA YYEBHOTI'O ITIPEJIMETA

Oceéoenue cooepoicanus yuebnoco npeomema «Mamemamukay» obecneuusaem O0CMUdICEHUE
00V4aIOWUMUCS Ce0VIOWUX PE3YTbMAMOE:

*  JIUYHOCHMIHBIX:

- TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHIO, B TOM 4YHCIE CaMOOOpa30BaHMIO, Ha
MPOTSHKEHUHM BCEW KU3HU; CO3HATENBHOE OTHOILIEHHE K HEMpPEepbhIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
YCTEIHOW MPOQEeCCHOHATBHON M O0IIECTBEHHOM NeATCIIbHOCTH,

- TOTOBHOCTb U CIHOCOOHOCTH K CaMOCTOSITEIbHOW TBOPYECKOW M OTBETCTBEHHOM
e TeTbHOCTH;

- TOTOBHOCTb K KOJUIGKTUBHON paboTe, COTPYyIHUYECTBY CO CBEpCTHHKaMH B oOpa-
30BaTENIbHOM, OOIIECTBEHHO TIOJIE3HOW, Yy4eOHO-HCCIIeIOBATEIbCKON, MPOEKTHOW M APYTHMX BHUIAX
NEeSATEIbHOCTH;

- HABBIKM COTPYJAHHYECTBA CO CBEPCTHHUKAMM, ACTHMH MIIAJIIETO BO3pacTa, B3POCIBIMH B
00pa30BaTeNnbHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-HCCIeI0BATENbCKON, MPOSKTHON U IPYTUX BHUIAX
NEeSTeTbHOCTH;

- OBJQJICHHE MaTeMaTHYeCKHMMH 3HAHHSIMH M YMEHHUSMH, HEOOXOIMUMBIMH B IOBCEIHEBHOU
KU3HH, NI OCBOCHUSI CMEXHBIX €CTECTBEHHO-HAYYHBIX TUCIUIUINH W JUCHUIUIMH TPO(EeCcCCHOHATBEHOTO
UK, A7 ToNlydeHuss oOpa3oBaHHS B 00JacTsIX, HE TpeOYIOIUX YTrIyOJIeHHON MaTeMaTHdecKou
MOATOTOBKH,

- OCO3HaHHBIA BBIOOp Oyaymield mpodeccu W BO3MOXKHOCTEH peanu3aliil COOCTBEHHBIX
KU3HEHHBIX TUIAHOB; OTHOIICHHE K TPO(ECCHOHATBLHON AESITENBHOCTH KAaK BO3MOXHOCTH YYacTHS B
pEIIeHNH JTUYHBIX, O0IIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIIMOHABHBIX MTPOOIIEeM;

- OTHOIIEHWE K Mpo(decCHOHATHLHON AESITEIIPHOCTH KaK BO3MOXKHOCTH Y4YacTHUS B PEIICHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MTPOOIIEM;

-  TIOHUMaHWE  3HAYMMOCTH  MaTeMaTUKH Ui HAyYHO-TEXHHUYECKOTO  Mporpecca,
c(OPMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTWKe KaK K YacTH OOIIeUeTOBEYECKON KyIbTYphl uepe3
3HAKOMCTBO C UCTOPUEN Pa3BUTUSI MAaTEMATHKH, SBOJIIOIME MAaTEMAaTUUECKUX UIEH;

- pa3BHUTHE JOTHYECKOTO MBIIUICHUS, TMPOCTPAHCTBEHHOTO BOOOPaKEHHUS, aITOPUTMHYECKON
KyJIbTYpbl, KPUTUYHOCTH MBIIUJICHUS] HA YpOBHE, HEOOXoAuMoM [uisi Oynyiied mnpodeccuoHambHOM
JeSTeNbHOCTH, I TPOJOHKEHNUS 00pa30BaHus M caMO00pa30BaHMUS;

- chOpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKl ¥ OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JMAaJore KyIbTyp, a TaKXKe pPa3IU4YHBIX (HopMm
0OIIIeCTBEHHOT'O CO3HAHMS, OCO3HAHKE CBOETO MECTA B TIOJUKYIBTYPHOM MUPE;

- chopMHpPOBAaHHOCTH OCHOB CaMOPAa3BHUTHS U CAaMOBOCIUTAHUS B COOTBETCTBHH C
o0I1eyeI0BeYeCKUMHU [IEHHOCTSMU M UJIealaMU TPa)IaHCKOTro oOIIecTBa; TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOSITEJIbHOM, TBOPUECKON U OTBETCTBEHHOU JIEATEIBHOCTH;

- copMHpPOBAaHHOCTh NPEJACTABICHUH O MaTeMaTHKE KaK YHHUBEPCAIbHOM SI3bIKE HAYKH,
CpelICTBE MOJEIUPOBAHUS SIBJICHUHN U MIPOLIECCOB, UACSIX U METOJaX MAaTEMATHKH;

4



- c(OPMHPOBAHHOCTb 3KOJOTMYECKOTO MBIIIJICHUS, TOHHUMAHUS BIUSHHUS  COLMAIBHO-
HSKOHOMHUYECKUX IPOLECCOB HAa COCTOSIHUE IPUPOJHOM M COLMAIBHOW Cpeibl; NpUOoOpeTeHHe OIbITa
9KOJIOrO-HAIPaBICHHOU AEATECIbHOCTH;

- TOJEpaHTHOE CO3HAHHE U MOBEJCHHE B IOJUKYJIBTYPHOM MHpE, TOTOBHOCTh M CIIOCOOHOCTH
BECTU JMAJOr C JAPYTMMH JIOAbMH, JOCTUraThb B HEM B3aMMOIIOHHMMAHUS, HaXOAWUTh OOLIUE LETU U
COTPYAHMYATh Ul MX JIOCTM)KEHHUS, CIHOCOOHOCTh HPOTHBOCTOATh HJICOJOTHH  IKCTPEMHU3MAa,
HAIlMOHAM3Ma, KCEHO(OOMHM, JTUCKPUMHUHAIMKA IO  COLHAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAlMOHAJIbHBIM ITPU3HAKaM U IPYTUM HETaTUBHBIM COLIMAJIBHBIM SBJICHUSAM;

- 3CTETUYECKOE OTHOIICHHE K MHUpY, BKJIIOYAs OSCTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHUH;

* MemanpeoMemHuix:

- YMEHHE CaAMOCTOSATEIBHO ONPEIENATh LU ACITEIbHOCTH U COCTABIIATh IUIAHBI AEATEIbHOCTH;
CaMOCTOATENIBHO OCYILECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATh JAEATEIbHOCTD; UCIIOIb30BATh BCE
BO3MOXXHBIE PECYpPCBHI JUISl JOCTH)KEHHS IIOCTABJIECHHBIX L€JIEH M peaju3aluy IUIAHOB JEATEIbHOCTH;
BBIOMPATH YCIEIIHBIC CTPATETHH B PA3TUYHBIX CUTYaIUsX;

- YMEHUE MPOAYKTUBHO OOIIATHCS U B3aMMOJIEHCTBOBATh B MPOLIECCE COBMECTHOM JEATEIbHOCTH,
YUUTBIBATh MMO3UIUH IPYTUX YUACTHUKOB AEATENBHOCTH, 3)()EeKTHBHO pa3perars KOH(PIUKTHI;

- BJIa/ICHUE HaBbIKaMM [103HABATEIbHOM, yueOHO-UCCIIEJ0BATEIBCKON U IPOSKTHOM 1EATEIbHOCTH,
HaBbIKaMU pa3pellieHus] NpodieM; CIOCOOHOCTh U FOTOBHOCTh K CaMOCTOSITEIbBHOMY IOMCKY METOJIOB
pELIeHNs IPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMuHbIX METOJOB I103HAHUS;

- TOTOBHOCTb M CIIOCOOHOCTh K  CaMOCTOSTENbHOH  MH(POPMAIMOHHO-TIO3HABATEIbHOM
JesTeIbHOCTH, BKIIIOYas yMEHUE OPUEHTUPOBATHCA B PA3IMYHBIX HCTOYHHUKAX UH(DOPMALUK, KpUTUYECKH
OLIEHUBATh U MHTEPIPETUPOBATH HH(DOPMAIHNIO, ITOTydaeMyIO U3 Pa3IMYHbIX HCTOYHHKOB;

- BJIJICHUE S3BIKOBBIMU CPEACTBAMM: YMEHHME $CHO, JIOTUYHO M TOYHO M3J1araTb CBOIO TOYKY
3pEHHUsI, UCIIOIb30BATh AJICKBATHBIE SI3bIKOBBIE CPEICTBA;

- BJIa/ICHUE HaBbIKAMM I103HABaTEJIbHOM pe(IeKCHH KaK OCO3HAHHs COBEpILIaeMbIX JeHCTBUH U
MBICJIUTENIBHBIX ITPOLIECCOB, UX PE3YJIbTAaTOB U OCHOBAHWM, I'PAHUIl CBOETO 3HAHUS M HE3HAHMS, HOBBIX
ITO3HABATENIBbHBIX 33/1a4 U CPEJICTB AJI UX JOCTHKEHUS;

- IEJICYCTPEMJIEHHOCTh B TIOMCKAaX W TPUHATHU pEIIeHUH, cOOOpa3uTeNbHOCTh M WHTYWULHUA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IPEJICTABICHUH; CIIOCOOHOCTh BOCHPUHHMATH KPAcoTy M T'apMOHUIO
MHpA;

* npeOMemHbIX:

- c(pOpMHUPOBAHHOCTh MPEJCTaBICHUH O MAaTeMaTHKE KaK 4YacTH MHPOBOM KYJIbTYphl U MeECTe
MaTeMaTUKd B COBPEMEHHOM IMBHJIM3AIMM, CIIOCOOAaX ONMCAHUsS SBJICHUH peaJbHOr0 MHpa Ha
MaTEeMaTHYeCKOM $3bIKE; HCIOJIb30BAaHUE B IIOBCEJIHEBHOM KU3HU U 00€cleyeHHe BO3MOKHOCTU
YCIIEIIHOTO TPOJO/DKEHUsT O0Opa30BaHUS MO TEXHHYECKUM CHELUANIbHOCTAM; ITOHMMAaHHE pOJH
MaTeMaTHKHU B pa3BUTUU Poccuu; 3HaHME MPUMEPOB MaTEMATUYECKUX OTKPBITHI M UX aBTOPOB B CBS3H C
OTEYECTBEHHOU U BCEMUPHON UCTOPUEH;

- cOpMHpPOBAaHHOCTh NPEJACTABICHUH O MaTEeMaTHMYECKHUX TMOHATHUSAX KaK  BaKHEHIIMX
MaTEMaTHYECKUX MOJIENAX, MO3BOJSIOIIMX OMNKMCHIBaTh M M3ydaThb pa3HbIE IPOLECCHl W SABIICHUS;
ITOHUMAaHHE€ BO3MOKHOCTH aKCHOMAaTHYECKOI0 MIOCTPOCHUSI MATEMaTHUYECKUX TEOPUH;

- BIaJICHUE METOJaMM JO0Ka3aTebCTB W AITOPUTMOB pELICHHs, YMEHUE WX IPUMEHSATH,
MIPOBOJIUTH JIOKA3aTEIbHBIE PACCYXACHUS B XOJE PEIICHHs 3a]ad; BBITOJHEHUE BBIYMCICHUNA IpU
pElIeHNN 3a/1a4d MPAaKTUYECKOTO0 XapaKTepa; BBIIIOJIHEHUE IMPAKTUYECKUX PACUETOB C HCIIOJIB30BAHHEM
IIPU HEOOXOIMMOCTH CIIPABOYHBIX MaT€PUAIIOB, BEIYUCIUTEIbHBIX YCTPOICTB;

- BIaJICHUE CTaHAAPTHBIMM IPUEMAMM PEIIECHUS PAlMOHAIBHBIX UM  HMpPpallOHAIbHBIX,
MOKa3aTelIbHbIX, CTENEHHbIX, TPUTOHOMETPUYECKUX YpPAaBHEHHH U HEPaBEHCTB, HX CHCTEM;
HCIIOJIb30BAaHNUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM 4YMCIE A IOMCKA IYTH pELICHUs U
WUIIOCTPAllMM PEIICHUS YPABHCHWM W HEPABEHCTB; COCTABICHHE W PEUICHHE YPABHEHUN M CUCTEMBI
YPaBHEHUH IIPU PELICHNUN HECIIOKHBIX TPAKTUYECKUX 3a7ay;

- ¢(hOPMUPOBAHHOCTh NPEACTABICHUN 00 OCHOBHBIX MOHATHSIX MaTEMATUYECKOIO aHAINM3a M UX
CBOWCTBaxX, BIIaJICHUE YMEHUEM XapaKTepU30BaTh MOBEACHUE (DYHKIHMHA, MCIIOIB30BAaHHE IMOTYYEHHBIX
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3HAaHUHM A7 ONMHMCAaHUS W aHAJIM3a peabHBIX 3aBUCHUMOCTEH; oOIpenesieHue mo rpadukaMm CBOHCTBa
pEaIbHBIX IIPOLIECCOB M 3aBUCHUMOCTEW; HHTEPIPETHUPOBAHME CBOMCTB B KOHTEKCTE IPAKTHYECKOU
CUTYaLlVH;

- BJIaJICHUE OCHOBHBIMH IOHATUSAMH O IUIOCKUX M IIPOCTPAHCTBEHHBIX I'€OMETPHUECKUX (UTypax,
UX OCHOBHBIX CBOICTBax; c(hOpMHUPOBAHHOCTH YMEHHs pPACIO3HABATh T'€OMETpPHUYECKHE (QUTypHl Ha
yepTekax, MOJEISIX U B PEalbHOM MHpE; IPUMEHEHHE M3YYEHHBIX CBOMCTB r€OMETpUYECKUX (QUryp U
bopmyn Ui pemieHus] TeOMETPUYECKUX 3a7ad M 3a/a4 C MPAKTUYECKUM COJIEPKAHMEM; COOTHECEHHE
aOCTPaKTHBIX TE€OMETPUUYECKUX TMOHATUH U (AKTOB C PpEIbHBIMU JKU3HEHHBIMM OOBEKTaMH MU
CUTYaLMSIMU;

- ¢(hOpMUPOBAHHOCTb MPEJCTABICHUM O MpoLeccax M SBICHHUSIX, MMEIOUIMX BEPOSTHOCTHBIM
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHUPE, OCHOBHBIX IIOHATHUAX AJIEMEHTAPHOMU
TEOPUM BEPOSITHOCTEH; YMEHHMH HAXOAMTh M OLCHMBATH BEPOATHOCTH HACTYIJICHUS COOBITHH B
MIPOCTEUIINX NMPAKTUYECKUX CUTYalUsIX U OCHOBHBIC XapaKTEPUCTUKU CIIy4ailHBIX BEJIUYUH; OLICHUBAHUE
U CpPaBHEHUE B IPOCTBIX CIIyyasX BEPOSITHOCTU COOBITUH peaqbHOW >KU3HU; YTEHUE, CpPaBHEHME,
COIOCTABJICHUE PEATbHBIX JTAHHBIX, TIPECTABICHHBIC B BUIE TAOJHII, TUarpaMM, rpa(ukos;

- BJIaJICHUE HAaBBIKAMM MCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM IpU PEIICHUU
MaTE€MaTHYECKUX U TEXHUYECKUX 3a7a4;

- ¢(hOPMUPOBAHHOCTb MPEJCTABIECHU O HEOOXOIMMOCTH J0Ka3aTesJbCTB IpU OOOCHOBaHUU
MaTE€MaTHYECKUX YTBEPKICHHUM U POJIM AaKCUOMATUKHU B ITPOBEACHUM JACTYKTHUBHBIX PACCYXKICHUM;

- ¢(hOpMUPOBAHHOCTh MOHATUIHOIO ammapara IO OCHOBHBIM pasjeflaM Kypca MaTeMaTHKH,
3HAHUM OCHOBHBIX TEOpeM, POPMYIT U yMEHHS UX MIPUMEHSTh; YMCHHUS JOKa3bIBaTh TEOPEMbI U HAXOJUTh
HECTaHJAPTHBIE CIIOCOOBI peLlIeHHs 3a1a4;

- c(OpMHPOBAHHOCTH YMEHHI MOJICIMPOBAThH peallbHbIE CHUTYalllHt, HCCIIEJOBATH TIOCTPOCHHBIC
MOJIEJIN, UHTEPIPETUPOBATh IIOJYyYEHHBIN PE3YiIbTaT;

- c(OpMHPOBAHHOCTH MPEACTABIECHUIN 00 OCHOBHBIX MOHATUAX MATEMAaTUYECKOIO aHAIN3a U UX
CBOWCTBAX, BJIaZICHHE YMEHHEM XapaKTepu30BaTh NoBeJeHNE (YHKINMN, UCIIOIb30BaHNUE TOTYYEHHBIX
3HaHUM I ONIMCAHUS U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEN;

- BJIaJICHUE YMEHUSAMHU COCTABJICHUSA BEPOSITHOCTHBIX MOJEIIEH 10 YCIOBUIO 3a1a4U U
BBIUHCIICHHS BEPOSITHOCTH HACTYIUIEHUS COOBITHI, B TOM YHCIIE C IPUMEHEHUEM (OopMyJ
KOMOHMHATOPUKH U OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEH; UCCIEIOBAHUS CITyYaiHbIX BEIMYHMH 10 UX
pacIpeneneHuro.

Jluunocmuvie pe3yibmamol pearuzayuu npopammvl 60CNUMAHUSA

JIP 2. IlposiBasitonvii aKTUBHYIO TPAKIaHCKYIO MO3ULUIO, IEMOHCTPUPYIOIIUI PUBEPKEHHOCTD
MIPUHIUIIAM YECTHOCTH, NOPAJOYHOCTH, OTKPBITOCTH, SKOHOMHYECKM AKTHUBHBIA M YYacTBYIOUIUH B
CTY/IEHYECKOM U TEpPUTOPHAILHOM CAMOYIPABICHHM, B TOM YHCIE Ha YCIOBHIX J10OpPOBOJIbYECTBA,
MPOJYKTUBHO B3aMMOJICHCTBYIOIIUHN M YYaCTBYIOLIUH B I€ATEIHHOCTH OOIIECTBEHHBIX OpraHU3aIlHii.

JIP 4. ITposBasiomuil 1 JEMOHCTPUPYIOIINN yBa)XKEHHUE K JIOASAM TPYyJa, OCO3HAIOUINI 1IEHHOCTb
cobctBeHHoro Tpyna. Crpemsmuiics K (QOPMHUPOBAHHIO B CETEBOM cpele JIMYHOCTHO U
poeCCHOHATTLHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEa.

JIP 7. Oco3naromuii MpUOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJIOBEKA; YBAXKAIOIINK COOCTBEHHYIO U
Yy)KYI0 YHUKaJIbHOCTb B PA3JIMYHBIX CUTYalLlUsAX, BO BceX (popMax U BUAAX AESATEITBHOCTH.



3. CTPYKTYPA U COAEP) KAHUE YYEBHOT O ITPEJIMETA

3.1.06beM yueGHOro npeaMera U BUAbI y4eOHOI padoThl

Bun yuyeOHo# padoThI

Obvem uacos

MaxkcuManbHas yueOHasi Harpy3ka (Bcero) 351
AynmutopHas yueOHasi paboTa (00s13aTenbHbIe YUeOHbIC 3aHATHSA) (BCETO) 28
B TOM YHCIIE:
nabopaTopHbIE 3aHATHUS
JICKIIUU 4
MPAKTUYECKHE 3aHITHS 24
KypcoBas paboTa (IpoeKT)
CamocrosiTe/ibHas yueOHast padoTa odyuyalonierocs (Bcero) 323

IIpomeskyTounasi arrecTanust B gopme sx3amena

4. TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O IIPEMETA

HanmeHnoBaHue pa3jeiioB U TeM

Makec.
yuyeOHasi
Harpy3Ka

Jlekuun,
YPOKH

IIpakTny. | Camocr.
3aHATHA padora

Pa3nes 1. Pasputne nonsitus o unciae. Kopuu, crenenn n sorapupmsl

Tema 1.1 MaTemaTnueckoe NOHITHE YHUCIIA.
Kopau, crenenu u norapudmel

36

2

32

Pa3nes 2. OCHOBBI TPHTOHOMETPHH.

Tema 2.1 OCHOBHEIE IOHATHS TPHTOHOMETPUH |

Pa3nes 3. @yHKIMH HX CBOHCTBA M rpaguKu

Tema 3.1 ®yHkuuMHU, UX CBOMCTBA U TpaduKH ‘

Pa3zgen 4. Hauajia MaTeMaTH4YeCKOr0 aHAJIM3A.

Tema 4.1 Havana MaTeMaTH4eCcKOro aHaJlIn3a \

Paszpen S. UnTerpaJ v ero npuMeHeHue

Tewma 5.1 TlepBooOpa3Hasi u MHTETpa \

34

Pa3nes 6. YpaBHeHHS M HEPaBEHCTBA

Tema 6.1 VYpaBHEHUS U CUCTEMbI ypaBHEHUI.
HepaBencrBa. lcnonp30BaHHEe CBOWCTB U
rpa¢ukoB GYHKUUH NPU PEIIEHUU YpaBHEHUH
Y HEPaBEHCTB.

36

32

Paszpen 7. IlpsiMble M IVIOCKOCTH B IIPOCTPAHCTBE

Tema 7.1 OcHoBaHUs CTEpEOMETPUN

34

| 32

Pa3nesn 8. MHOrorpaHHMKM M KpyIJible Tesa

Tema 8.1 MHoOrorpaHHUKHU U T€Ja BpAIICHUS \

34

|

Pa3nesn 9. KoopauHaThl H BEKTOPHI

Tema 9.1 KoopanHaThl TOUKH U BEKTOpa ‘

38

Pazgen 10. KomOmHaTOpuKa. DjieMeHTbI TEOPUH BEPOATHOCTEH M MaTeMAaTH4YeCKOM

CTATHCTHUKH

7




Tema 10.1 KoMOunaropuka. DaeMeHTHI 37 4 33
TEOPUU BEPOSTHOCTEHW M MATEMaTUYECKOM

CTaTUCTUKH

UTOI'O: 351 24 323

IIpomeskyTOUHAs aTTeCTALMSA:
9K3aMeH




5. COAEP)KAHUE YYEBHOTI' O IIPEJIMETA «<MATEMATHUKA»

HaumeHnoBaHue Coaeprxanue y4eO0HOro MaTepuaJia, JadopaTopHble M NPAKTHYECKHE 3aHATHSA, CAMOCTOSITeJIbHAsI ydeOHas padota | O0beMm Yposenn
PAa3/esIoB H TeM 00y4aluIHXcsi, KypcoBasi paoTa (IIpoeKT) 4acoB OCBOEHHSI
1 2 3 4
Paznen 1. Pa3Butue nonstus o unciae. Kopuu, crenenn u jorapudpmoi
Tema 1.1. Llenbie U parnpioHasibHBIC yncia. JlefictBurenbuble yrncna. [Ipubnmxennsie BeraucieHus. KommiekcHsie ynca. 2 1
Maremartnueckoe | KopHu HarypaibHOW CTENEeHHM W3 YWCiIa M uX CBoicTBa. CTEMEHH C pPAlMOHAIBHBIMH [OKA3aTeIsIMH, WX
IIOHATHE 4Hucha. | cBolicTBa. CTENEHU € JEMCTBUTEIbHBIMU ITOKa3aTesiIMU. CBOMCTBA CTENEHU C JEMCTBUTEIBHBIM [10KA3aTEIEM.
Kopuwu, cremenn | OcHoBHOE JorapumMuveckoe TOXIECTBO. JlecaTHdHble W HATypaibHble jorapudmbl. [IpaBuna meiicTBuii ¢
¥ JIOrapr (MBI norapudmamu. Ilepexo K HOBOMY OCHOBAHHUIO.
[IpeoOpa3oBaHue palMOHAIBHBIX, HPPALMOHATIBHBIX CTENEHHBIX, IIOKA3aTelIbHBIX M JIOrapU(PMHUUECKUX
BBIPAKCHUI.
Jlexyus 1. Llenvle u panroHanbHble yncia. JleicTBuTtenbHble yncia. KopHu HaTypaabHOW CTENEHH U3 4MCia U 2
UX CBOMCTBA
IIpakTHYeckHe 3aHATHA 2
IIpaxmuueckoe 3auamue 1. BpluucileHME W CpaBHEHHE KOPHEW. BbINOIHEHHE pPacyeToB € paguKaIaMH. 2
[TpeoOpazoBanms BEIpaKEHUN, COIEPKAIINX CTETIeHU. PellieHre moka3aTesIbHbIX YPaBHEHUM
CamocTosiTeibHAasE padoTa 00yUYalonuxcs 32
1. llTynupoBaHyue TEKCTOBBIX MaTepUaoB (COCTAaBICHHE KOHCIIEKTOB).
2. IloaroroBka kK KOHTPOJIBHBIM BOIIPOCAM:
1. Apudmerndeckue 1eHCTBUS HAJA YUCIaMU
2. CpaBHEHME YHCIOBBIX BBIPAKEHUH.
3. Brruncienue u cpaBHEHUE KOPHEH.
4. BbIoJHEHHE PACUYETOB C PAJUKAIAMHU.
5. HaxoxneHue 3HaueHU CTENEHEN ¢ pallMOHAIIbHBIMU ITOKa3aTesIMU.
6. CpaBHEHHE CTENEHEH.
7. TlpeoOpa3zoBaHus BhIpaXKEHHM, COIEPIKALINX CTEIICHH.
8. Haxoxnenue 3HaueHu# orapudma 1o nNpou3BoILHOMY OCHOBAHUIO.
9. Ilepexon OT OAHOTO OCHOBAHMUS K IPYTOMY.
10. Brruuciienue u cpaBHEHHE JOrapru(MOB.
Pa3nen 2. OCHOBBI TPHTOHOMETPHH.
Tema 2.1. Pannannas mepa yrna. BpamarensHoe nuxeHue. CHHYC, KOCHHYC, TAHI€HC M KOTAHI€HC 4uciia. DopMyiibl - 1
OcHOBHbIE npuBefieHus. Popmynsl cinoxenus. Dopmyssl yaBoeHuss Popmynbl MosoBUHHOTO yria. [IpeobpazoBanus
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HaunmeHnoBaHue Coaepsxanue yueO0HOro MaTepuaJia, J1adopaTopHble M NPAKTHYECKHE 3aHATHS, CAMOCTOSITeJIbHAsl ydeOHas padota | O0beMm Yposenn
pa31eioB M TeM o0yyaloumxcsi, Kypcopasi pa6ora (IIpoeKT) 4acoB OCBOEHHSI
1 2 3 4
HOHATUS IPOCTENHIINX TPUTOHOMETPHUUECKUX BbIPAXKEHUI
tpuronomerpun | [IpeoOpasoBanue CymMMBbl TPUTOHOMETPUYECKHX (QYHKUMH B TNPOM3BENECHHUE M IPOU3BEIACHUS B CYyMMY.
Beipaxxenue TpuroHomerpuueckux (yHKLUMN uyepe3 TaHMeHC MOJOBMHHOIO apryMeHTa. TpUroHOMETpHuYecKue
ypaBHEHUs U HepaBeHcTBa lIpocrelimue TpuroHoMeTpudeckue ypaBHeHus. lIpocreimme TpuroHoMeTpuYeCcKue
HEepaBeHCTBA. APKCUHYC, apKKOCUHYC, apKTaHreHc. Iliockue TpeyroapbHUKY Penienre mockux TpeyrojabHUKOB
IIpakTHYecKue 3aHATHS 2
Ilpakmuueckoe 3ansamue 2. OCHOBHBIE TPUTOHOMETPUUYECKHE TOXJeCTBa. [IpocTeifiine TpuroHoMeTpudeckue 2
ypaBHEHUS
CamocTrosiTesbHasi padoTa 00y4Yaromuxcst 32
1. HITyaupoBaHue TEKCTOBBIX MAaTEpUAJIOB (COCTaBIEHUE KOHCIIEKTOB).
2. [loaroroBka K KOHTPOJIBHBIM BOIIPOCAM:
1. Cunyc, KOcHHYC, TAHI€HC U KOTAaHT'€HC YHUCIIA.
2. OCHOBHBIE TPUTOHOMETPHUYECKHE TOKICCTBA.
3. dopMmynbl CIOXEHUS, YABOEHHS, INpeoOpa3oBaHUE CYMMbl TPUTOHOMETPUYECKUX (YHKIUI B
IIPOU3BE/ICHUE.
4. TlpeobpazoBaHKe IPOU3BEAECHUS TPUTOHOMETPUUECKUX (DYHKIIHI B CyMMYy.
5. Ilpocreiiiine TPUrOHOMETPUYECKUE YPABHEHUSI U HEPABEHCTBA.
6. OOpaTHblEe TPUTOHOMETPHUECKUE (PYHKIIMH: aPKCUHYC, aPKKOCHHYC, apKTAHT€HC.
Pazpnen 3. DYHKIUM UX CBOMCTBA U TPauKu
Tema 3.1. Ob6nacTh onpeaeneHns 1 MHOXKECTBO 3HAUCHM; rpaduK QyHKIUH, TOCTpOEHUE TpapUKOB PYHKIUI, 3a1aHHBIX - 1
OyHKIUH, UX | pa3JIMYHBIMU CITOCOOAMH.
CBOWCTBA U | MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OTPAaHMYEHHOCTb, NMEPUOAMUYHOCTH. lIpomexyTknm Bo3pacTaHus u
rpaduxu yObIBaHUs, HaumOoJbllee M HaUMEHbIIEEe 3HAUEHHUs, TOYKH OJKcTpemyma. ['paduueckas wuHTepnperarus.
[Tpumeps! QyHKIIMOHANBHBIX 3aBUCUMOCTEN B peasIbHBIX MpOLeccax M ABJICHUAX. ApH]MeTHUecKrue onepanuu
Haa QyHkuuamu. CrnoxxHas GyHKIus (komno3unus). [lousaTue o HenmpepbIBHOCTH (QYHKITHH.
Ob6nactp onpezneneHus U obnacte 3HadeHUN oOpatHoW (yHkMu. ['paduk oOpatHoil QyHKIMHM. OnpeneneHus
¢byHknuii, ux cBoiictBa U rpaduku. IlpeoOpazoBanusi rpadukoB. I[lapannenbHbli HepeHOC, CUMMETpUs
OTHOCHUTENIBHO OCEH KOOpPAMHAT U CUMMETPHsI OTHOCHUTEIBHO Hadajla KOOpPAMHAT, CUMMETPUS OTHOCUTEIBHO
npsIMON y = X, pacTsDKEHHE U C)KaThe BIOJIb 0Cel KOOPAMHAT.
IIpakTHYecKHe 3aHATHS 2
Ilpakxmuueckoe 3anamue 3. Onpenenenue Gyakuuii. [loctpoenue u urenue rpadgukos Gpyuxuii. MccnenoBanue 2
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HaunmeHnoBaHue Coaepsxanue yueO0HOro MaTepuaJia, J1adopaTopHble M NPAKTHYECKHE 3aHATHS, CAMOCTOSITeJIbHAsl ydeOHas padota | O0beMm Yposenn
pa3/ieioB H TeM ofyuamomuxcsi, KypcoBasi padora (poeKr) 4acoB OCBOEHHSI
1 2 3 4
dbyukiun. CoiicTBa 1 rpadMKH CHHYCa, KOCUHYCA, TAHT€HCA U KOTAHTeHCa
CamocTrosiTeibHasi padoTa 00y4yarommxcst 32
1. lTynupoBaHKue TEKCTOBBIX MaTepUaAJIOB (COCTaBIEHUE KOHCIIEKTOB).
2. IloaroroBka K KOHTPOJIBHBIM BOIIPOCAM:
1. Omnpenenenue GyHKIUN.
2. Iloctpoenue u yreHue rpadukoB ¢ yHKIIHA.
3. HccnenoBanue QyHKITUH.
4. CpoiicTBa IMHEHHOM, KBaIPAaTUUHOM, KYCOUHO-TTMHEHHON U APOOHO- TUHEHHON (YHKITHIA.
5. HenpepsiBHble 1 iepuoandeckue (yHKIHUH.
6. CaoiicTBa u rpaduku cuHyca, KOCHHYCa, TAHT€HCA U KOTAHTeHCA.
7. OOpatHble QYHKIINH U X TPAPUKH.
8. OOparHble TPUTOHOMETPUYECKHE (PYHKIINU.
Paspen 4. Hayana maTeMaTH4eCKOro aHAJIM3a
Tema 4.1. CrniocoObl 3a/1aHus U CBOMCTBA YHCIOBBIX MocienoBaTenbHOCTe. [loHsATHE O mpesene Mmocaea0BaTeIbHOCTH. - 2
Hauana Cy1iecTBOBaHME npeaena  MOHOTOHHOM OTPaHUYECHHOMN MOCJIEI0BATEIIBHOCTH. CyMMupoBaHue
MaTeMaTHYeCKOr | mocnenoBaTesibHocTel. beckoHeuHo yOpIBarolasi reoMeTpudecKas Iporpeccus U ee cymma.
0 aHajmM3a [TonsiTue o mpou3BOAHON (DYHKIMHU, €€ TeOMETPUYECKHM U (PU3UYECKHI CMBICI. YpaBHEHHME KacaTelbHOW K
rpa¢uky ¢yHkiuu. IIpou3BogHBIE CyMMBI, Pa3HOCTH, MPOU3BEJNCHMS, 4YacTHble. I[IpoM3BOJIHBIE OCHOBHBIX
arieMeHTapHbIX (pyHKuud. [IpuMeHeHne NMpou3BOAHON K MCCIENOBAaHUIO (YHKIMI M MOCTPOEHUIO T'pa(UKOB.
[Tpon3BoiHBIE 0OpAaTHON QYHKIMU U KOMIO3ULUH (DYHKITUH.
[Ipumepsl KCIIONB30BAHMS MPOW3BOJHOM JUISI HAXOXKIACHHWS HAWIYYIIErO pPEIIeHUs B NPUKIAAHBIX 3aJadax.
Bropass mpousBogHas, ee reomerpuueckuil M Qusnueckuil cMmpicia. HaxoxaeHue ckopocTH Uil Impolecca,
3aJaHHOTO (POPMYIION U TpaduKoM.
IIpakTHYecKHe 3aHATHS 2
IIpakmuueckoe 3ausmue 4. UucioBas IOCIENOBATENBHOCTh, €€ mnpenen. [Ipom3BoaHas: MEXaHMYECKHMH M 2
T€OMETPUYECKUI CMBICII IPOU3BOJHOU
CamocTrosiTeibHasi pad0oTa 00y4YaroIMXCs 32

1. lTynupoBaHue TEKCTOBBIX MaTepUaIOB (COCTaBICHUE KOHCIIEKTOB).

2. IloaroroBka K KOHTPOJIBHBIM BOIIPOCAM:
1. Ywucnosas nocnenoBaTeIbHOCTh, CIOCOOBI €€ 3a/1aHusl, BBIYNCIICHUS YJICHOB I10CIIE0BATEIbHOCTH.
2. Ilpenen nocnenoBaTeNnbHOCTH.
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HaunmeHnoBaHue Coaepsxanue yueO0HOro MaTepuaJia, J1adopaTopHble M NPAKTHYECKHE 3aHATHS, CAMOCTOSITeJIbHAsl ydeOHas padota | O0beMm Yposenn
pa3/ieioB M TeM o0yuaromuxcs, KypcoBasi padoTa (IpoeKT) 4acoB OCBOCHUS
1 2 3 4
3. beckoneuHo yObIBarolasi reOMeTpUYECKasi IPOrpeccusl.
4. llpou3BojHas: MEXaHUYECKUI U FEOMETPUUECKUN CMBICI IPOU3BOIHOM.
5. VYpaBHeHHUE KacaTeIbHON B 00IIEM BH/IC.
6. IlpaBuna u ¢popmynsl nuddepeHunpoBanus, TabaMIIa TPOU3BOTHBIX TEMEHTAPHBIX (PYHKIUI.
7. MHccnepoBanue QpyHKIMH C TOMOLILIO POU3BOJHOM.
Paszpnen S. HNuTerpa v ero npuMeHeHue
Tema 5.1. Hayana | UucnoBass mocieqoBaTeNbHOCTb, CIIOCOOBI €€ 3aJaHMsl, BBIYUCIEHHsS WIEHOB IocienoBarenabHocTH. Ilpenen - 2
MAaTeMaTUYECKOT | MOCIEA0BATENbHOCTH. [IpOM3BOAHASA: MEXaHMYECKU W T€OMETPUYECKUN CMBICI MPOU3BOJHOM. YPpaBHECHHE
0 aHanu3a KacatenbHOM B oOmeM Buzge. IlpaBuna u  Qopmynsl guddepeHnupoBanus, TadnuLIa TPOU3BOIHBIX
aneMeHTapHbIX (pyHKIWA. MccienoBanue (yHKIMK C MOMOINBIO MPOW3BOAHOW. HaxoxkieHne HanOOIbIIETo,
HalMEHBIIETO0 3HAUYeHWs M HKCTpeMallbHbIX 3HaueHuil ¢yHkuuu. HHTerpan u nepBooOpaszHasd. Teopema
Herorona—1Jleiioanna. [Iprmenenne naTerpaia K BBIYUCICHUIO (U3NIECKUX BEJTMYMH M TUIOIIAICH.
IIpakTHYeckHe 3aHATHA 2
IIpakmuueckoe 3ansamue 5. Beruucinenue Npou3BOAHbIX 3JeMEeHTapHbIX GyHKUM. MccnenoBanue GpyHKIuM ¢ 2
ITOMOIIBIO IPOU3BOTHON
CamocTosiTeibHAasE padoTa 00yUYalonuxcs 32
1. lTynupoBaHue TEKCTOBBIX MaTepUaIOB (COCTaBICHUE KOHCIIEKTOB).
2. IloaroroBka kK KOHTPOJIBHBIM BOIIPOCAM:
1. HaxoxaeHue HauOOJIBIIETO, HAMMEHBIIIETO 3HAUEHUS U SKCTPEMaIbHBIX 3HAUEHUN (QYHKIUU.
2. Wuterpan u nepBooOpasHasi.
3. Teopema HeroTona—Jlelibanma.
Pazpgeu 6. YpaBHeHHUsI H HEPABEHCTBA
Tema 6.1. PanvoHanpHble, UppalMOHAIbHBIC, [I0KA3aTEIbHbIE W TPUTOHOMETPUYECKHE YPAaBHEHUS U  CHCTEMBL. 2 2
YpaBHeHUs U | PaBHOCWIIBHOCTh ypaBHEHUM, HepaBeHCTB, cucTeM. OCHOBHBIE NpPUEMbl UX peleHus (pas3ioKeHHe Ha
CUCTEMBI MHOXHTEJIH, BBEJCHNE HOBBIX HEU3BECTHBIX, OJICTAHOBKA, Ipa)uIeCcKUil METO).
YPaBHEHHH. PannoHaneHbIe, MppallMOHATIBHBIE, TOKA3AaTENIbHBIE U TPUTOHOMETPUYECKHE HEPABEHCTBA. OCHOBHBIE NPHUEMBI
HepaseHncrsa. UX pELIEHUS.
Hcnone3oBanne | Meton wuHTepBaioB. M300pakeHWe Ha KOOPJMHATHOM IUIOCKOCTH MHOMECTBA pEIICHUN ypaBHEHWH W
CBOWCTB U | HEpAaBEHCTB C ABYMs NIEPEMEHHBIMU U UX cucTeM. [Ipukitaguele 3anaun [IpumeneHne maTreMaTH4eCKUX METO0B
rpadukos JUISL peLeHUs] COAepKAaTeIbHBIX 3a/lad U3 pa3InyHbIX oOjacTel Hayku M MpakTHUKU. WHTepnperamus
GyHkmi IIPU | pe3ysIbTaTa, y4eT peajlbHbIX OTPaHUYECHUMN.
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HaunmeHnoBanue
pa3iesioB U TeM

Coaepsxanue y4eO0HOro MaTepuaJia, JadopaTopHble H MPAKTHYEeCKHUe 3aHATHS, CAMOCTOsSITeJIbHasl yueOHasA padoTa
00y4YaKuuxcs, KypcoBasi padora (MpoeKkT)

O0Lem
4acoB

Yposenb
OCBOEHHUS

1

2

4

peleHnun
YpaBHEHUU
HEPaBEHCTB.

u

Jlexyusa 2. PauuoHanbHble, UPPALMOHAIIbHBIE YPABHEHUS U cucTeMbl. [loka3zarenbHble 1 TPUTOHOMETPUUYECKUE
YpPaBHEHUS U CUCTEMBI

IIpakTnyeckue 3ansaTus

Ilpakmuueckoe 3auamue 6. Kopuun ypaBHeHuid. Pemenue cucrem ypaBHeHuil. MeTo1 HHTEPBAIOB

CamocTrosiTeibHasi padoTa 00y4yarommxcst

1. lTynupoBaHue TEKCTOBBIX MAaTEPUANIOB (COCTaBICHUE KOHCIIEKTOB).
2. IloaroroBka K KOHTPOJIBHBIM BOTIPOCAM:

Kopnu ypaBHenuil.

PaBHOCHJIBHOCTBH ypaBHEHHIA.

[IpeoOpa3zoBanue ypaBHEHUH.

OCHOBHBIE IPUEMBI PEIICHUS] YPABHEHUIA.

Pewienue cucrem ypaBHEHHU.

Pemenue nppauroHanbHBIX YPABHEHHIA.

Pelenue nokasaTesnbHbIX YPaBHEHUM.

Pemenune norapupMuveckux ypaBHEHHIA.

[TokazarenbHble, TorapupMUIecKie, TPUTrOHOMETPUUYECKHE YPaBHEHUS M HEPaBEHCTBA.

CoNoOA~WNE

32

Paznen 7.

HpﬂMl)le U IIJIOCKOCTH B NIPOCTPAHCTBE

Tema 7.1.
OcHoBaHUsI
CTEPEOMETPUU

B3aumHOe pacnonoxeHue JByX MpsAMBIX B IpocTpaHcTBe. llapamienpHOCTh NpsAMOM M MIIOCKOCTH.
[TapaymenpHOCTh IUIOCKOCTEH. [lepreHIUKYIAPHOCTh NMPSMOM M INIOCKOCTH. [leprneHauKymnsp M HakJIOHHas.
Yron Mexay InpsMON U IUIOCKOCTBIO. [IByrpaHHBIN Yrojl. YTOI MEXIY IUIOCKOCTAMHU. IlepneHauKynspHOCTb
IBYX IUIocKocTell. I'eomeTpuyeckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: MapaUIECIbHBII MEPEHOC, CUMMETPHS
OTHOCHUTENIBHO  IUIOCKOCTH. IlapamnensHoe mnpoektupoBaHue. Ilmomans  OpTOrOHANBHOM — MPOEKIUH.
N3006paxeHne NpocTpaHCTBEHHbIX (Uryp.

IIpakTHYeckHe 3aHATHA

HpaxmuquKoe 3ausamue 7. YToll MCKIAY HpHMOﬁ U IJIOCKOCTBIO. YTOII MCKAY MMPAMBIMU

CamocTrosiTeibHasi pad0oTa 00y4YaroIMXCs
1. HITyaupoBaHue TEKCTOBBIX MAaTEpHAIIOB (COCTaBIEHUE KOHCIIEKTOB).
2. IloaroroBka K KOHTPOJIBHBIM BOIIPOCAM:

1. Tlpu3Haku B3aUMHOTO PacIOJI0XKEHUS IPSIMBIX.

2. BzamMHOe pacrioyioskeHue MPsIMBIX U TIOCKOCTEH.

3. TleprnenauKynsp ¥ HaKJIOHHAs K MJIOCKOCTH.

32
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HaunmeHnoBaHue Coaepsxanue yueO0HOro MaTepuaJia, J1adopaTopHble M NPAKTHYECKHE 3aHATHS, CAMOCTOSITeJIbHAsl ydeOHas padota | O0beMm Yposenn
pa3/ieioB H TeM ofyuamomuxcsi, KypcoBasi padora (poeKr) 4acoB OCBOEHHSI
1 2 3 4
4. VYroa Mexay npsMOi U TUIOCKOCTBIO.
5. TeopeMmbl 0 B3aMMHOM pacIoyIOKEHUN IPSIMON U IJIOCKOCTH.
6. Teopema o Tpex mepHeHIUKYIIpax.
7. llpu3HaKu U CBOMCTBA MapajlIeNbHbIX U NEPIEHIUKYIISIPHBIX IIIOCKOCTEM.
8. PaccrosiHue oT TOYKH J0 MIOCKOCTH, OT MPSMOM 10 INIOCKOCTH, PACCTOSIHUE MEXAY IIIOCKOCTSIMH,
MEX]y CKPEIBAIOIIUMUCS MPSMBIMHU, MEX]Ty TPOU3BOJIILHBIMU (PUTYpaMH B ITPOCTPAHCTBE.
9. Teopema o momaAX OPTOrOHAIBHON MPOEKIIMU MHOTOYTOJIbHHUKA.
10. B3aumMHOE pacronox)eHune MPOoCTPAaHCTBECHHBIX (QHUTYP.
Pazpnen 8. MHOrOrpaHHUKH U KpPYIJIbIe TeJla
Tema 8.1. Bepmmnbl, peOpa, rpaHu MHororpaHHuka. Passeprka. MHororpansble yribl. Bblnykiible MHOTOTpaHHUKH. - 3
Mmuororpannuku | Teopema Diinepa.
u tena BpameHus | [lpusma. [Ipsmas u Haknonnas npusma. [IpasuneHast npusma. [lapamnenenunen. Ky6. [MTupamuna. [IpaBunbsHast
nupamua. YcedeHHas nupamuaa. Terparap. Cummerpuu B KyOe, B mapajuienenurnesie, B Ipu3Me U MupaMu/ie.
Ceuenus kyOa, IpyU3Mbl U TUPAMUJIBL.
[IpencraBienue o npaBUIbLHBIX MHOTOTPAHHUKAX (TETpadpe, Kyde, OKTarape, 10/IeKadpe U UKOCadIpe).
Hunmuuap u koHyc. YceueHHbI kKoHyc. OCHOBaHUE, BHICOTA, OOKOBasi TOBEPXHOCTh, 00pa3yromas, pa3BepTKa.
OceBble ceueHMsl M cedeHus, napaienbHble ocHoBaHuto. [ap u cdepa, ux ceyenus. KacarenbHas MI0CKOCTh K
chepe.
Ob6wvem u ero usMmepenue. MHrerpanpHas ¢opmyna obbema. dopmynsl obbema Kyba, HPSIMOYTOJIBHOTO
napajuiesienunena, Mpu3Mel, nuauHApa. Popmynasl odbema nHpaMuibl U KoHyca. DOpMysbl IIIOIMIAIN
MOBEPXHOCTEH IMIMHIpPA U KoHyca. PopMyIisl 00beMa 1mapa U mioaau cepsl.
[Togo6ue Ten. OTHOIIEHUS TIOMIAEH TOBEPXHOCTEN U 00BEMOB MTOOOHBIX TEJ.
IIpakTHYecKkHe 3aHATHA 2
IIpaxmuueckoe 3ansamue 8. TeopeMa 0 IUIOIAAX OPTOrOHAJIBHOW IMPOEKIIMM MHOTOYrojbHUKA. Bbruncienue 2
riomaznei u ooreMoB. Teopema Diiniepa
CamocTosiTeibHAsI padoTa 00y4yarouuxcs 32

1. llTynupoBaHue TEKCTOBBIX MaTepUaOB (COCTaBICHHE KOHCIIEKTOB).
2. IloaroroBka Kk KOHTPOJIBHBIM BOIIPOCAM:
1.  Paznuunble BUJIbI MHOTOIpaHHUKOB. X n3obpaxenus.
2.  CeueHus, pa3BepTKH MHOTOTPAHHUKOB.
3. Tliomiaas MOBEPXHOCTH.
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HaunmeHnoBaHue Coaepsxanue yueO0HOro MaTepuaJia, J1adopaTopHble M NPAKTHYECKHE 3aHATHS, CAMOCTOSITeJIbHAsl ydeOHas padota | O0beMm Yposenn
pa3/ieioB H TeM ofyuamomuxcsi, KypcoBasi padora (poeKr) 4acoB OCBOEHHSI
1 2 3 4
4.  Bujasl cCMHMMETpHUiA B POCTPAHCTBE.
5. MHOrorpaHHbl€ yIJbl.
6. Beruucienue mwionagei 1 00bEMOB.
7. OceBble ceUEHUs U CEUCHUS, TapaJlIeIbHbIE OCHOBAHUIO
8. OOmBeM u ero u3MepeHue
9. TlonmoOwue Temn.
Pazznen 9. KoopauHatbl 1 BEKTOPBI
Tema 9.1. Ipsamoyzonvnas (Oexapmosa) cucmema KOOpOUHAM 8 NPOCMPAHCIEE - 3
Koopaunarst dopmyna pacCTOSHUS MEXKIY ABYMS TOUKaMH. Y paBHEHHUsI c(hephl, IIIOCKOCTH U MPSMOU.
TOYKH U BeKTOpa | Bekropbl. Moaynp BekTopa. PaBeHCTBO BekTOpoB. Ciio’k€HHE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha YHCIIO.
Pa3noxenue BekTOpa IO HAaNpaBiICHUAM. YTOJd MeEXAy AByMs Bekropamu. [Ipoekuuss BekTopa Ha OCb.
Koopaunarsl BekTopa. CkansipHOe Mpou3BEeAECHHE BEKTOpOB. lcmosnb3oBaHME KOOpAMHAT U BEKTOPOB IPHU
pEIIEHMN MaTEMAaTUYECKUX U IPHUKJIAJHbIX 3a]a4.
IlpakTHyeckne 3aHATHA 4
Ipakxmuueckoe 3ansamue 9. PacCTosiHUE OT TOYKHU JI0 TUIOCKOCTH, OT MPSMOM 10 MIIOCKOCTH, PACCTOSHUE MEXKIY 2
TUIOCKOCTSIMU, MEXKAY CKPEIIMBAIOIIUMUCS MPSIMBIMU, MKy TPOU3BOIBHBIMU (DUTYpaMU B IPOCTPAHCTBE
Ilpakmuuecxoe 3anamue 10. YpaBHEHUE OKPYKHOCTH, cepbl, TUIOCKOCTU. [[eficTBUSI C BEKTOpaMU, 3aJaHHBIMU 2
KOOPJIMHATAMHU
CamocrosiTeqibHasi pab0oTa 00y4YaroOIMXcst 34
1. ITynupoBaHne TEKCTOBBIX MaTepUAIOB (COCTaBICHHE KOHCIIEKTOB).
2. [loaroroBka K KOHTPOJIBHBIM BOIIPOCAM:
1. JleiicTBUS C BEKTOpaMH.
2.Bexkropsl. [IeiicTBUS ¢ BEKTOpaMHU.
3. JlekapToBa cucTemMa KOOPAUHAT B IPOCTPAHCTBE.
4. JleiicTBUS ¢ BEKTOpAaMH, 3a/ITaHHBIMUA KOOPIMHATAMH.
5. CkansipHOE MpOU3BeICHHE BEKTOPOB.
6. BekTopHOE ypaBHEHHE MPSIMOI U TUIOCKOCTH.
7.YpaBHEHUE OKPYKHOCTH, C(Hepbl, MIIOCKOCTH.
8. PaccTosiHue MeX Ty TOUKaMHu.
Paznen 10. Kom0unaTropuka. JjieMeHThbl TeOPUH BEePOSATHOCTEl U MATEMATHY€eCKOI CTATUCTUKH
Tema 10.1. Dnemenmvl KOMOUHAMOPUKU. DNieMeHmbl Meopuy 8eposamHocmett. JemeHmvl MamemMamuieckou cCmamucmuxu - 3
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HaunmeHnoBaHue Coaepsxanue yueO0HOro MaTepuaJia, J1adopaTopHble M NPAKTHYECKHE 3aHATHS, CAMOCTOSITeJIbHAsl ydeOHas padota | O0beMm Yposenn
pa3/ieioB H TeM ofyuamomuxcsi, KypcoBasi padora (poeKr) 4acoB OCBOEHHSI
1 2 3 4
Komb6unaropuka. | OCHOBHbIE MOHATHS KOMOMHATOPUKH. 3aJaud Ha IMOJCYET YHcla pa3MeUIeHHH, MepecTaHOBOK, COYETAHMIA..
DeMEHTbI ®opmyna 6unoma Hetotona. ColicTBa OMHOMUHATIBHBIX KO3 umento. Tpeyronpauk [lackans.
TEOpUHU CoObITHE, BEpPOSTHOCTH COOBITHSA, CIIOKEHHE U YMHOXXEHHE BeposTHocTed. [loHsTne o He3aBHCHUMOCTH
BEPOATHOCTEM U | cOObITUI. JluckpeTHas ciydailHas BeNWYMHA, 3aKOH €€ paclpeleseHus. YuCIOBbIE XapaKTEpUCTUKU
MaTEeMaTHYeCKON | TUCKPETHOU CiiydaiiHOM BennyuHbl. [loHATHE 0 3aKOHE OOJBLINX YHCET.
CTaTUCTUKH [IpencraBienue NaHHBIX (TaONMIBI, TUArpaMMsbl, rpaduku), TeHEpalbHas COBOKYIHOCTb, BBIOOpKA, cpelnHee
apudmernueckoe, Meauana. [loHsTHE 0 3a7]auaX MaTeMaTHYECKOM CTAaTUCTUKU. PellieHue npakTuyeckux 3a1ay ¢
IPUMEHEHHEM BEPOSATHOCTHBIX METOJIOB.
IlpakTHyeckne 3aHATHA 4
Ilpakxmuueckoe 3anamue 1 1. Pemienne 3a1a4 Ha nepedbop BapuaHTOB 2
llpaxmuueckoe 3ansamue 12. PenieHre NpakTUUECKUX 3aJa4 C IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB 2
CamocTosiTeibHAas padoTa 00yUyalouuxcs 33
1. llTynupoBaHue TEKCTOBBIX MaTepUaIoB (COCTaBIECHHE KOHCIIEKTOB).
2. IloaroroBka K KOHTPOJIBHBIM BOIIPOCAM:
1. Ucropust pa3BuTUs KOMOMHATOPUKH, TEOpPUU BEPOSATHOCTEH M CTATUCTUKA U HX pPOJb B
pa3INYHbBIX cepax YeToBeUeCKON KU3HEACATETbHOCTH.
2.  IlpaBuima KOMOMHATOPHUKH.
3.  Pemenne koMOMHATOPHBIX 3a/1a4.
4.  Pa3memieHus, COYETaHUS U IEPECTAHOBKHU.
5.  bunom Herotona u tpeyronbuuk [lackans.
6. Kiaccuueckoe omnpeiesieHIe BEpPOSITHOCTH, CBOMCTBA BEPOSITHOCTEH,
7.  BbluncieHue BEpOITHOCTEMH.
8.  IlpencraBieHre YHCIOBBIX JAHHBIX
Bcero: | 351
caMoOCTOfITeIbHbIE - | 323
ayIMTOpPHbIE, U3 HUX: | 28
JIEKLIMH, YPOKH - | 4
NpaKkTHYecKue - | 24

*[IpakTH4eCKUE 3aHATUS MOTYT ITPOBOJANTHCS B 3JIEKTPOHHON MH(POPMAIIMOHHO-00pa3zoBaTenbHO cpeae (JInunas ctyaus o0ydaromerocs)
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Jis XapaKTepUCTUKH YPOBHS OCBOCHHS yUeOHOTO MaTepualia UCIOJIb3YIOTCS CIeIyIoue 0003HaYeHU:

1 - o3HaKOMUTEIBHBIN (Y3HaBaHUE PaHEE U3YUYECHHBIX O0OBEKTOB, CBOMCTB);

2 - penpoayKTHBHBIN (BBIOJIHEHUE ACATEILHOCTH 110 00pa3ily, MHCTPYKIUU WM TTOJI PYKOBOJICTBOM)

3 - IPOIYKTUBHBIN (TUITAHKPOBAHUE M CAMOCTOSATEIBEHOE BBIMIOJIHEHUE S TEILHOCTH, PEIICHHE TPOOIEMHBIX 3a/1a4).
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INPUMEPHBIE TEMbI UHANBUAYAJIBHBIX ITPOEKTOB

. Llenple, palOHAJIbHBIE YNCIIA U ACHCTBUTEIbHBIC UUCTIA

OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKIECTBA

VYpaBHEHHUs U CUCTEMBI YPAaBHEHUIN

Jlorapudms! u ux cBoiicrsa. [IpaBuna sorapupmMupoBaHus

[TonsTe npenena nocie10BaTENbHOCTH.

[lonsTre npousBogHOM. ['eoMeTpuUECKUl U MEXaHUYECKUM CMBICI.
[Tonsatue muddepeHmana u ero NPUIOKEHHS.

Cxema uccnenoBanust QyHKIUH

[Tonsatue nepBooOpa3Hoi 1 €€ cBoiicTBa. HeonpeneneHHbIN HHTErpa
10. Beruncnenue miomajei miockux Guryp

11. OcHOBBI CTEPEOMETPUH.

12. JlekapToBa cucTeMa KOOPJMHAT Ha IUIOCKOCTH. BEeKTOPHI Ha INIOCKOCTH U B IPOCTPAHCTBE
13. BeposTHOCTB 1 ee CBOICTBa

14. Cpennue 3HaYeHUS U UX IPUMEHEHUE B CTATHUCTHUKE.

15. CxeMbl NOBTOPHBIX UCHIBITAHUIN bepHyu.

COoNoR~LNE

6. YCJIOBUSA PEAJIMZALIMU ITPOI'PAMMBI YYEBHOI'O IPEIMETA

6.1. MaTepuaabHO-TEXHUYECKOE 00ecneyeHue

Peanuzamus mporpaMMbl yueOHOTO mpeaMeTa TpeOyeT Haluuus JIEKTPOHHOM 00pa3oBaTenbHOM
Cpelibl; yueOHOTO KaOuHeTa.

Oo0opynoBanune y4eOHOro KabuHera:

e  KJIacCHas J0CKa;

®  TI0CaJ0YHBIC MECTA MO KOJIMYECTBY OOYJAIOIHXCS;

e paboyee MeCTO MpernoJaBaTes;

e  y4eOHO-TIpaKTHYECKOe O000pyIOBaHWE, HEOOXOIMMOE Ui MPOBEACHUS IPEITyCMOTPEHHBIX
MPOrPAMMON MTPAKTUYECKHUX 3aHATHIA.

Texuuuyeckue cpeacTBa 00yYeHHUs:

e  KOMIIBIOTEPHI C BBIXOJIOM B ceTh Internet;

e callT «JIuuHas cTynus» C BO3MOMKHOCTBIO PabOTBl C BJIEKTPOHHBIM 00pa30BaTENbHBIM
pecypcoM;

®  DJIEKTPOHHBIE OMOINOTEYHBIE PECYPCHI.

Y4uebHo-MeToAMUYECKOE 0O0ecieueHue mpeaMeTa:
®  METOJMYECKHE YKa3aHHUs 110 OpraHu3alui IPAKTUYECKUX 3aHITHH;
®  METOJMYECKHE yKa3aHUS M0 CaMOCTOSTENbHOM padoTe.

6.2. UndopmanmonHoe odecnevyeHue 00ydeHust

IlepeyeHb y4eOHBIX M3IaHUI, MHTEPHET-PECYPCOB, OCHOBHOI M [IONOJHUTEJIbHON y4eOHO
JIUTEPATYPbI

Jlureparypa:



1. Mypasus I'. K., MypaBuna O. B. Matemaruka: anre6pa 1 Hadajla MaTeMaTUYECKOTO aHaJIH3a,
reometpus. Anrebpa u Havyasia MareMarndeckoro ananmsa. 10 kiacc. - M3gatenbcetBo «JIpoday.

2. MypasuH I'. K., MypaBuna O. B. Matemaruka: anre0pa 1 Hayajla MaTeMaTHYECKOTO aHAJIHN3a,
reometpus. Anrebpa U Havyajla MaTeMaTudeckoro ananuza. 11 kmacc. - U3marensctBo «/Ipodar.

3. Hlaperua M. ®@.Martemaruka: anreOpa ¥ Havaja MaTeMaTHYECKOTO aHAIN3a, T€OMETpUs.
I'eomerpus. 10-11 kmaccsl. - M3natenscTBo «Jpodar.

HNuTepHeT-pecypcenl (0a3bl JaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE U TOMCKOBbIE€ CHCTEMBI):
e http://www.math.ru Marepuainsl 1o MmaremaTrke B EquHO#M KOJUIEKIIUH UG POBBIX

00pa3oBaTeNbHBIX PECYPCOB

e  http://www.mccme.ru Best anemenTapHas Mmaremaruka: CpeiHss MaTeMaTHYeCKasi HHTEPHET-

[IKOJa

o  http://lwww.bymath.net I'azera «Maremaruka» U3narenbckoro noma «IlepBoe ceHTIOps»

http://mat.1september.ru

IIporpammHoe oGecnieuenue:
[IporpaMmmHoe  obecneueHue,

SABJIAIOIICCCS

4aCTbIO

3JIEKTPOHHOMN

H(OpPMaLIOHHO-

o6pa30BaTean0171 Cpeabl U 6a31/1py}0meec;1 Ha TCJICKOMMYHUKAIIUOHHBIX TCXHOJOTHAX!

-KOMIIbIOTEPHBIE 00y4Yar0IIKe IPOrpaMMBl;

-TPCHUHTOBBIC U TCCTUPYIOIINEC ITPOTrPAMMBI;
-UHTCIIJICKTYAJIbHBIC pO60TI/IBI/IpOBaHHI)I€ CUCTEMBI OLICHKH Ka4€CTBa BBITTOJITHCHHBIX pa60T.

[Iporpamma  ympaBieHUs

O6pa30BaTeJ'ILHI>IM

nmpouceccoMm B

SOHNOC

(UadopmarmonHas

texHomorus. [Iporpamma ynpasnenus: oopasoparensHbiM mporieccom. KOMBAT).

7. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IIPE/IMETA

KOHTp OJIb 151 OIICHKAa PpE3YyJIbTAaTOB

OCBOCHHA

y4eOHOro

npeamMeTa

OCYHICCTBJIACTCA

MPEno/IaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUIECKUX 3aHIATHM, a TAK)KE BBITTOJTHEHUST 00yJarOIITUIMUCS
WHIUBUAYAIbHBIX 3aJJaHUM, [IPOEKTOB, UCCIEAOBAHUM.

Pe3yabTaTsi: OcHOBHBIE MOKA3aTEJIN DopMbI U METOABI

(oCBOEHHbIE YMEHHUsI, YCBOEHHbIE 3HAHWS) OIIEHKH pe3yJibTaTra KOHTPOJIfA
JIuunocmmuuie: — (dopmupoBaHme - mecmupoganue;
- TOTOBHOCTH U CIIOCOOHOCTH K OOPAa30BaHHIO, B | MaTeMaTHYECKON - 9K3aMeH,
TOM 4YHCJIE€ CaMOOOPa30BaHUIO, HA NPOTSKEHHHU | KyJbTYDHI; - KOMOUHUPOBAHHDI
BCCH JKM3HH; CO3HATEIBHOC OTHOWICHHE K | — paccMOTpeHHe Memoo 8 dopme
HEMPEPHIBHOMY OOpPa30BaHUIO KaK YCIOBHIO | OCHOBHBIX HOHSATHI, | PPOHMANLHO20 onpoca u
YCHEIIHOW NPOheCCHOHANIBHOM U OOIECTBEHHON | onpenenenuii, 2PYNnnosou
NEeSATEIbHOCTH; YTBEpXKJCHNH, a TaKxke | CAMOCMOAMENbHOU
- TOTOBHOCTbH u CIIOCOOHOCTD K | OCHOBaHHBIX Ha HUX pa60mbz;
CaMOCTOSATENILHON TBOPYECKOM M OTBETCTBEHHOM | MeTOMOB, IMO3BOJSAIONMX | - OOMauiHue 3a0aHUs.
ACATCIIBHOCTH, IIOHSITH u YCBOUTH I’lpO6Jl€MH020
- TOTOBHOCTh K  KOJUIEKTHBHOW  paboTe, | mpuMeHeHWe  METO/OB | Xapakmepa;
COTPYAHUUCCTBY CO CBCpPCTHUKaMU B | MareMaTHKU K peuenuro | - npakmuieckue 3a0anus
o0pa3oBaTenpHOM,  OOIIECTBEHHO  MOJIE3HOM, TIPUKIIAHBIX 33/1a4; no pabome c
y4eOHO-UCCIEeIOBAaTEIbCKOM,  NPOEKTHOM U unghopmayuet,
JIPYTUX BUAAX NEATEITHHOCTH; OOKyMeHmamu,
- HaBBIKM COTPYAHHMYECTBA CO CBEPCTHUKAMHU, Jumepamypot,
JNEeTbMU  MIJIQJIIETO BO3pPacTa, B3pOCIbIMU B - N0020MOBKA U 3aWUma
oOpa3zoBaTenbHON,  OOIIECTBEHHO  TIOJIC3HOM, UHOUBUOYATILHBLX u
y4eOHO-HMCCIIEJOBATENbCKON,  NMPOEKTHOW U 2PYNNOBbIX 3a0anuul
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Pe3yabTarhi:

OcHoOBHBIE TOKA3aTeIH

DopMbI U METOBI

(0CBOEHHBbIE YMEHMUSsI, YCBOEHHbIE 3HAHWS) OlIEHKH pe3yJibTara KOHTPOJIf
IPYTUX BUAAX ACSTEIbHOCTH; NPOEKMHO20 Xapakmepa
- OBJAJCHUE MATEMAaTUYECKUMH 3HAHUSIMU U (KONIEKMUBHbILLL
YMEHHUSIMH, HEOOXOANUMBIMU B IOBCEIHEBHOM mpenune/cemMurap)

KU3HHU, JJII OCBOCHHUS CMEXKHBIX €CTECTBEHHO-
HAYYHBIX JVCIIUTUTAH " JCIIUATUTAH
npoecCHOHATLHOTO  IUKJIa, IS MONy4eHUs
oOpazoBaHMsi B 00JIaCTAX, HE TPEOYIOIMHUX
yriayOJIeHHONW MaTeMaTUYECKOM MOATOTOBKH;

- OCO3HaHHBI BBIOOp Oynymed mpodeccuu u
BO3MOXHOCTEU peanu3auuu COOCTBEHHBIX

KU3HCHHBIX IUIaHOB, OTHOIIICHHE K
npodeccHoHATEHOM NeSATSIIbHOCTH KaK
BO3MOYKHOCTH y4YaCTHUs B PCIICHHH JINYHBIX,
OOIICCTBEHHBIX, TOCY/IapCTBEHHBIX,
oO0IIeHaMOHATBHBIX TTPOOJIEM;

- OTHOILICHHE K npodeccuoHanbHOM
NESTEIbHOCTH KaK BO3MOXXHOCTH ydYacTusi B
peleHun JIMYHBIX, OOIIECTBECHHBIX,
rOCYJapCTBCHHBIX, OO0IIeHAITMOHATBHBIX
pooem;

- TMOHUMaHWE 3HAYMUMOCTH MATEMATUKH JIJIs
HayYHO-TEXHUYECKOTO nporpecca,

c(OPMUPOBAHHOCTh OTHOIIECHUS K MaTEMaTHKE
KaK K 4acTH OOIIEeYeIOBEUECKO KYJIbTYphI Uepes
3HAKOMCTBO C HCTOpUEH pa3BUTHUS MAaTEMaTHKH,
DBOJIIOIMEN MaTeMaTHYeCKUX HJIEH;

- pa3BUTHE JIOTUYECKOTO MBIIJICHHUS,
MIPOCTPAHCTBEHHOTO BOOOpakeHUs,
QITOPUTMUYECKONH  KYJIbTYpbl,  KPUTUYHOCTH
MBIIIJICHUSI Ha YPOBHE, HEOOXOAMMOM ISt
Oynayuieit mpodeccHnoHaNbHON AesTeNbHOCTH, TS
MIPOJIOJKEHHS] 00pa30BaHus U CaMOOOPa30BaAHMS;
- c¢hOpMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH M OONICCTBEHHOW IPAKTUKH,
OCHOBAaHHOTO Ha JHMAJOre KYJbTyp, a TaKKe
pasnmuyHbIX (QopM OOIIECTBEHHOTO CO3HAHMSI,
OCO3HAaHHWE CBOETO MECTa B TOIUKYIBTYPHOM
MUpE;

- chOPMHUPOBAHHOCTH OCHOB CaMOpPa3BUTHUS U
CaMOBOCITUTAHHS B COOTBETCTBUH c
OO0IIIeueIOBEUYECKUMU [IEHHOCTAMU U UcallaMu
TPpaXTAHCKOTO  OOIEecTBa;  TOTOBHOCTh U
CIIOCOOHOCTh K CaMOCTOSATENBHOM, TBOPYECKOH U
OTBETCTBEHHOM JIEATEIIBHOCTH;

- chOpMUPOBAHHOCTH MIpeICTaBICHUIA 0
MaTeMaTHKe KaK YHUBEPCAJbHOM SI3bIKE HAYKH,
CPEICTBE MOJACIUPOBAHUS SIBICHUI U MPOIIECCOB,
UJesIX U METOJjaX MaTeMaTUKU;

- chOpPMUPOBAHHOCTH HKOJIOTHYECKOTO
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Pe3yabTarhi:
(0CBOEHHBbIE YMEHMUSsI, YCBOEHHbIE 3HAHWS)

OcHoOBHBIE TOKA3aTeIH
OlIEHKH pe3yJibTara

DopMbI U METOBI
KOHTPOJIf

MBIIUICHHSI, TMOHUMAHMs BIUSHUSA COLIMAIBHO-
SKOHOMUYECKHUX  IMPOLIECCOB HA  COCTOSIHUE
MIPUPOIHOM U COLUANBHON cpelibl; MpHoOpeTeHne
OTBITA FKOJIOTO-HAMPABICHHON JEATEIbHOCTH;

- TOJEpaHTHOE CO3HAHHWE U IIOBEJIECHUE B
MOJIMKYJIbTYPHOM MHUpE, TOTOBHOCTD u
CHOCOOHOCTH BECTH TUAJIOT C APYTUMH JIIOJIbMH,
JIOCTUTaTh B HEM B3aMMOIIOHUMAaHHUS, HAXOJUTh
o0mye 1Uend W COTPYAHMYATh  JUISL  UX

JTOCTUXKEHHS,  CIOCOOHOCTH  MPOTHUBOCTOSTH
HJIE0JIOTUHN JKCTPEMHU3MA, HallMOHAJIU3MA,
KCeHO(HOOUH, MUCKPUMHUHAIIMKA TI0 COIHUATHHBIM,
PEIUTUO3HBIM, PacoBbIM, HallMOHAJIbHBIM

MPU3HAKAM U JIPYTUM HETaTUBHBIM COLIMAIbHBIM
SIBIICHUSIM;

- OCTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYas
ACTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, OOMIECTBEHHBIX OTHOIICHHIA;

Memanpeomemnule:

- YMEHHE CaMOCTOSITEIbHO OIpPENEeNsITh LEIu
JeSITeNIbHOCTH u COCTaBJISITh TUTaHbI
NESITEIbHOCTH; CaMOCTOSITEJIbHO OCYLIECTBIIATD,
KOHTPOJIUPOBATh u KOPPEKTUPOBaTh
NEeSITeTbHOCTh; HCIOJIb30BaTh BCE BO3MOXKHBIC
pecypcehl sl JOCTUKEHHUS MOCTaBICHHBIX LENel
" pcain3alli IIJIAHOB ACATCIBHOCTH, BI)I6I/IpaTI)
YCHEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYALUAX;

- yMEHHE IIPOAYKTHUBHO olmmaTbcs u
B3aUMOJICIICTBOBAaTh B MPOLECCE COBMECTHOU
ACATCIIBHOCTH, YYWUTBIBATh IIO3MIOHUN APYTHUX
YYaCTHUKOB JIeATEIbHOCTH, 3¢ hekTUBHO
paspemiaTh KOH(IUKTHI,

- BJIaJICHUE HaBbIKAMU M03HABATEJIbHOM,
yueOHO-HCCIIeI0BaTENbCKON u MIPOEKTHOM
NeSITeIbHOCTH, HaBBIKAMHU Pa3pelieHus: mpoodiieM;
CIIOCOOHOCTh ¥ TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB pELICHUs MPaKTUYECKUX 3ajad,
MPUMEHCHUIO PA3JIMYHBIX METOA0B ITO3HAHUSA,;

- TOTOBHOCTH u CIOCOOHOCTh K
CaMOCTOATENbHON nH(OPMAITMOHHO-
MMO3HaBaTENbLHON ACATCIIBHOCTH, BKJIFOYass YMCHUEC
OPHUCHTHPOBATLECA B PaA3JIMYHBIX HMCTOYHUKAX
uHpopManuy,  KPUTUYECKH  OICHWBATh U
WHTEPIPETHPOBATh HH(GOPMAIHNIO, TOTYy4aeMYIO
U3 pa3JINYHbIX HCTOYHHUKOB,

- BJIAICHUC SA3BIKOBBIMU CpPCACTBAMH: YMCHHUC
SICHO, JIOTUYHO M TOYHO H3JIaraTh CBOIO TOYKY
3pCHUA, HCIIOJIB30BATh AJICKBATHBLIC SA3BIKOBLIC
CpEICTBa;

- BJIaACHUC HaBbIKaAMHU O03HaBaTeIbHOU

— dopMmupoBanue y
00y4aeMbIX HABBIKOB
MIPAKTUIECKOTO
MCIIOJIb30BaHUS
MaTEeMaTHYECKHUX
3HAHUU.
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Pe3yabTarhi:
(0CBOEHHBbIE YMEHMUSsI, YCBOEHHbIE 3HAHWS)

OcHoOBHBIE TOKA3aTeIH
OlIEHKH pe3yJibTara

DopMbI U METOBI
KOHTPOJIf

pediekcur  KaK ~ OCO3HAHUS  COBEPIIAEMBIX
JEUCTBUA W MBICIUTEIBHBIX IPOLIECCOB, MX
pe3yJbTaTOB M OCHOBaHWM, TpaHHUIl CBOETO
3HAHUS W HE3HAHWSA, HOBBIX IT03HABATEIIHLHBIX
3a7a4 U CPEIICTB JJIsl X TIOCTHXKCHUS,

- [eJEYCTPEMIICHHOCTh B MOWCKAaX W MPHUHATUU
perieHuii, CcooOpa3sUTEIbHOCTh W  HHTYWIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IPEIACTABIICHUIM;
CIIOCOOHOCTH BOCIIPUHUMATH KpacoTy u
FapMOHUIO MUPA;

Ilpeomemmnuwie:

- chOpMHUPOBAHHOCTH MPEICTABICHUI 0
MaTeMaTHKe KaK YacTH MHUPOBOM KYJIbTYpbl U
MecTe MaTeMaTHKU B COBPEMEHHO

LMBHIM3AIMH, CHOCO0AaX ONUCAHUA SBJICHUH
peaJbHOr0 MUpa Ha MaTEMATHYECKOM SA3BIKE;
HCIIOJIb30BaHWE B IIOBCEAHEBHOM JKU3HHM H
obecrieyeHne BO3MOXXHOCTH YCIIEIIHOTO
MPOJIOJDKEHUST 00pa3oBaHMsI IO TEXHUYECKUM
CHEIHUATBHOCTSIM; TOHUMAaHUE POJIM MAaTEMAaTUKHU
B pasButuu Poccuu; 3HaHUE  TNPUMEPOB
MaTeMaTUYeCKUX OTKPBITMM U WX aBTOPOB B
CBSI3U C OT€YECTBEHHON U BCEMUPHOM UCTOPUEN;
- copMUpOBaHHOCTH MPEJICTABICHU o
MaTeMaTHYEeCKHUX IIOHATHAX KAk Ba)KHEHIIHX
MaTeMaTH4YeCKHUX MOJCIAX, ITO3BOJISIOIINX
ONMHUCHIBATH M HU3y4yaThb pa3Hble MPOLECCHl U
SIBJICHUS, IMOHUMaHHE BO3MOKHOCTH
aKCMOMAaTHUYECKOr0 MOCTPOEHUS MAaTEMaTUYECKHUX
TEOPHUIL;

- BJaJeHHE METOJaMH  JIOKa3aTeIbCTB H
QITOPUTMOB pEIICHUSl, YMEHHE HX MPUMEHSATb,
MPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHUS B XOJIE
pelieHust 3a1ay; BBINOJIHEHUE BBIUMCICHUN MpU
pelIEeHHH 3aJad  MPAKTAYECKOTO  XapakTepa;
BBIMIOJIHEHUE  TMPAKTHYECKUX  PacyeToB c
HCIIOJIb30BaHUEM npu HEOOXOJIMMOCTH
COPaBOYHBIX  MAaTEpPHAIOB,  BBIYUCIUTEIbHBIX
YCTPOWCTB;

- BJIaJIEHUE CTAaHJAPTHBIMU MPUEMAMHU PELICHUS

paloOHAIBHBIX 51 MPPALMOHAIIBHBIX,
[I0KA3aTENbHBIX, CTEIEHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHHMI M HEPABEHCTB,
ux CUCTEM; HCIIOJIb30BaHUE TOTOBBIX

KOMITBIOTEPHBIX NPOrpaMM, B TOM YHCIE IS
IIOMCKA IYTH PELIEHUS U WUIIOCTPALIUK PELLICHUS
YpPaBHEHMH M HEPABEHCTB; COCTABICHUE U
pelIcHre ypaBHEHUN U CUCTEMBbl YPAaBHEHUN IpHU
PEIIECHNN HECIIOKHBIX MPAKTUYECKUX 3a1ad;

- copMHPOBAaHHOCTh  TpEACTaBICHUH 00

— pasBHTHE HHTEpeca K
anreOpe W TEOMETPHH
KaK BO3MOXKHOH o0Oyactu
Oyayled MpakTHYECKOU
JEATEILHOCTH;

— pa3BHUTHE
WHTEIUICKTYaJIbHBIX
CHOCOOHOCTEHl  KaudecTB
JIMYHOCTH.
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Pe3yabTarhi:
(0CBOEHHBbIE YMEHMUSsI, YCBOEHHbIE 3HAHWS)

OcHOBHBIE ITOKA3ATEJIH
OlIEHKH pe3yJibTara

DopMbI U METOBI
KOHTPOJIf

OCHOBHBIX IOHATUAX MAaTEMAaTHYECKOTO aHalIu3a
U HUX  CBOMCTBax, BIAJACHUE  YMEHUEM
XapaKTepU30BaTh IIOBE/ICHHE GbyHKLUH,
HCIIOJIB30BAHUE  IIOJYYEHHBIX  3HAaHUU  JJIA
ONMCAaHUsA M AHAJIM3a PEAIBHBIX 3aBUCUMOCTEM;
oIpeJiesieHUe 10 TpauKaM CBOHCTBA pealbHBIX
IIPOLIECCOB M 3aBUCUMOCTEN; MHTEPIIPETUPOBAHHE
CBOMCTB B KOHTEKCTE IIPAKTUYECKON CUTYyaLUU;

- BJIAJICHUE OCHOBHBIMU IOHATHAMH O IUIOCKHX
¥ TPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PHUTypax,
UX OCHOBHBIX CBOWCTBaX; C(HOPMHPOBAHHOCTb
YMEHHUSI pacro3HaBaTh T'€OMETPUYECKHE (QHUTYpHI
Ha uepTexax, MOJENIAX M B PEalbHOM MHpE;
IIPUMEHEHHE M3YYEHHBIX CBOMCTB
reoMeTpuueckux Guryp u Gopmyn ans perieHus
IF€OMETPUYECKHX 3a4a4 U 337a4 C MPAKTUYECKUM
COJIEP/KAaHUEM; COOTHECEHHE  a0CTpPaKTHBIX
TE€OMETPHUUECKUX  TMOHATHH W (aKTOoB C
pealbHBIMH  JKU3HEHHBIMM  OOBEKTaMH U

CUTYaIUsIMU;
- c¢hOpMHUPOBAHHOCTH peICTaBICHUA 0
nporeccax u SIBJICHUSIX, UMEIOIIUX

BEPOSTHOCTHBI  XapakTep,  CTaTUCTHYECKUX
3aKOHOMEPHOCTSIX B PEaJbHOM MHpE, OCHOBHBIX
MOHATHUAX JJIEMEHTAPHON TEOpUU BEPOSITHOCTEH;
YMEHUH HaXOIUTh M OIICHWBAaTh BEPOSITHOCTH
HACTyIUIEHUs] ~ COOBITMH B MPOCTEHMIINX
NPAaKTUYECKHX  CUTYyallMsiXx U OCHOBHBIC
XapaKTePUCTHKH CITyyaitHbIX BEJINYMH;
OLICHUBAaHWE WM CpPaBHEHHWE B TPOCTHIX CIydasx
BEPOSITHOCTH COOBITHI peanbHOM KU3HU; YTCHHE,
CpaBHEHHE, COIIOCTABIIEHUE pEabHBIX JTaHHBIX,
NpEJCTaBICHHbIE B BHJE TaONUI], IUarpamu,
rpaduKoB;

- BIJIaJICHWE HaBBIKAMH MCTIOJIB30BaHUS TOTOBBIX
KOMIIBIOTEPHBIX ~ MPOTpaMM  TpPH  PELICHUU
MaTeMaTHYECKUX U TEXHUYECKUX 3a71ay;

- chopMHPOBAHHOCTH NpeJCTaBIeHUN 0
HEOOXOMMOCTH JI0Ka3aTebCTB npu
00OCHOBAaHMU MaTeMaTHUYECKUX YTBEPXKICHUN U
POJIM aKCMOMATHKH B MPOBEICHUU JCTyKTHBHBIX
pacCyKJIeHUH;

- copMHUPOBaHHOCTH TMOHATHHHOTO armapara
[0 OCHOBHBIM pa3JielaM Kypca MaTeMaTHKH;
3HAHUM OCHOBHBIX TeopeM, (OPMYJT M yMEHHS HX
IIPUMCHSATD, YMCHUA JOKa3bIBaTh TECOPEMEI n
HaXOIUTh

HeCTaHapTHBIEC CIIOCOObI pEelICHHS 3a1ay;

- c(hOpMHUPOBAHHOCTb YMEHUI MOJEIHPOBATH
peanbHbIC CUTYAINH, HCCIIC0BATh TIOCTPOCHHBIE
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Pe3yabTarhi:
(0CBOEHHBbIE YMEHMUSsI, YCBOEHHbIE 3HAHWS)

OcHOBHBIE ITOKA3ATEJIH
OlIEHKH pe3yJibTara

DopMbI U METOBI
KOHTPOJIf

MOJI€TIN, UHTEPIPETUPOBATH MOTYyYSHHBIN
pe3yJibTarT;

- copMHpPOBAHHOCTH IMPEICTaBICHUM 00
OCHOBHBIX MTOHATHSX MaTeMaTHUYE€CKOT0 aHaJIn3a
U uX

CBOMCTBAx, BJIaJICHUE YMEHUEM XapaKTEPU30BaTh
noBesieHre (QYHKIU, UCIIOJIb30BaHNE
MOJTYYEHHBIX 3HAHUH JJIs1 OMUCAHUS U aHAJIU3a
pealbHBIX 3aBUCUMOCTEH;

- BJAJICHUE YMEHUSIMU COCTABJICHUS
BEPOATHOCTHBIX MOJIEJIel IO YCIOBUIO 33aJ]a4l U
BBIYHMCIICHHS BEPOSITHOCTU HACTYIUICHHS
COOBITHH, B TOM YHCIIE C IPUMEHEHHEM (HopmyI
KOMOMHATOPHKHU M OCHOBHBIX TEOPEM TCOPHH
BEPOATHOCTEH; UCCIIETOBAHUS CIIyYaifHbIX
BEJIMYUH 110 UX PACpPEICTICHUIO.

24




3AK/IIOYEHUE
O COIJIACOBAHMHU PABOYEW ITPOI'PAMMBI
YYEBHOTI'O IPEJIMETA MATEMATHUKA

OVIL.04(Y) Marematuka
CoemnansHocTth 43.02.10 « Typusm» (0a30B0H NOJATOTOBKH)

Penenzent OVYIIL.04(Y) «Maremarukay:
(@.U.0., yuenas cmenens, yueHoe 36anue, 00JINHCHOCMb, MeCmo pabomol)

3AK/IIOYEHUE

1.IlpencraBnennas pabouas nporpamma yueOHoro npeaMera MaremaTuka pa3paboTaHa B COOTBETCTBUU
¢ TpedoBanusimMu ®I'OC CIIO «Typusm» (6a30BO# MOATOTOBKHU), yTBEpkaeHHOr0o MunoOpHuayku Poccun
or 7 mas 2014 r. N 474; Ilpuxkaza MunoOpuayku Poccuu ot 17.05.2012 Ne 413 "OO yTBEepx)acHUU
(benepanbHOrO ToCyIapCcTBEHHOTO 00pa3oBaTEIbHOTO CTaHIApTa CPEJHEro oO0IIero oOpa3oBaHUsA» U
SIBJIIETCS YaCThIO MPOTPAMMBbI IOJTOTOBKHU CHEIMATUCTOB CPEIHEr0 3BEHA M0 IaHHOM CIenaibHOCTH.

2. Pabouas mporpaMma yueOHOTO MpeMeTa OTBeUaeT TPeOOBaHUSIM 10 pa3padOTKe paboYuX MPOrpaMm U
COCTOHT U3 CEMHU Pa3eIoB:

- MIOSICHUTEIIbHAS 3aIMCKa;

- IUTAHUPYEMBIE PE3YJIbTAThl OCBOCHUS YI€OHOTO IIPEMETa;

- CTPYKTypa y4eOHOTO MpeaMeTa;

- TeMaTUYeCKOe IJIAHUPOBAHUE YIEOHOTO TIPeIMETa;

- COJIep’KaHne YIEOHOTO MpeIMeTa;

- YCIIOBUS peau3aliy NporpaMMbl yueOHOTO NpeMeTa;

- KOHTPOJIb U OLICHKA Pe3yJIbTaTOB OCBOEHHs yU€OHOT0 MpeiMeTa.

3. IIpennoxxenHsie GOPMBI U METOIBI KOHTPOJISL U TPEIMETa MO3BOJISIIOT B IOJHOW MEpe OCYIIECTBUTH
KOHTPOJIb U OLIEHKY PE3yJIbTaTOB 00Y4YEHUSI.

4. Pabouas mporpamma ydeOHoro mnpenmera Maremaruka 1o crnenuaibHOCTH 43.02.10 «Typuszm»
(0a30Boii MOAroTOBKM), pazpaboTana B coorBeTcTBUM ¢ TpeboBanusMu OI'OC CIIO, ®I'OC cpennero
oO1ero oopa3oBaHusl.

BbiBoa: pabouas mporpamMma ydeOHoro mnpeamera MaTemMaTMKa  TMO3BOJSET  MOJATOTOBHUTH
KBATH(UIIUPOBAHHOTO criennanucta 1mo crnenraabHOCTH 43.02.10 «Typuzm» (6a30B0ii 1OAT0OTOBKH) B

coorBeTcTBUM ¢ TpeboBanuamu DI'OC CIIO, OI'OC cpeanero obmiero 00pa3oBaHUA,

HpO(I)eCCI/IOHaHBHLIMI/I CTaHJapTaMu, HOTpe6HOCT$IMI/I peruoHa 1 3anpocaMmu pa60T0ﬂaTeJlefI.

(noonucvw) (D.1.0.)

« » 20 I.

M.II.
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JIMCT COI'TACOBAHMUA

JlonoJIHeHUs1 ¥ U3MeHeHHsl K pado4eil mporpaMMe yueOHOIo nmpeaMera
OVIIL.04(Y) Matemaruka no cnenmajabHocTH 43.02.10 « Typusmy (0a3zoBoi
MOATOTOBKH)

Ha yueOHbIi 1o

B pabouyto nporpamMmy yueOHOTO IIpeIMeTa BHECEHBI CIICTYIOIINE U3MEHCHUS:

JlononHeHus u u3MeHeHHs B paboyeil mporpamme yueOHOro mpeamMera 0OCYKACHbI Ha 3acelaHuu
MpeAMETHOM (IIUKJIOBOM) KOMUCCHUU

« » 20 r. (mporokosn Ne ).

Ipencenarenp mpeaMeTHOl (MHKJIOBOIT) KOMHCCHHI / /
Iloonucs D.U.0.

26



