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IlosicHUTe IbLHASA 3alHCKA.

Pabouas Iporpamma 001eo0pa3oBaTesIbHOM y4eOHOMI JUCLUTUINHBI
«Marematrkay npeaHasHaueHa s u3ydeHus marematukud B mpeaenax ITICC3 Ha 6a3e 0CHOBHOTO
o0rero oOpazoBaHuUsL.

Pabouast mporpamma pazpadorana Ha ocHoBe TpeboBanuit ®I'OC cpennero oOiero oopazoBanus,
MPEABSIBISEMBIX K CTPYKTYype, COACPKAHHUIO U pPe3yabTaTaM OCBOCHHSI y4eOHOH IUCHUIIIMHBI
«MatemaTika», B COOTBETCTBHHU C PekoMeHJanusMu 10 OpPraHHU3alHH TOJTYYCHHS CPETHEro OOIIero
oOpa3oBaHus B TMpeaeliax OCBOCHHUs 00pa3oBaTeNbHBIX MPOrpaMM CpeaHero MpodeccruoHaIbHOrO
oOpazoBaHus Ha 0a3e OCHOBHOrO 00mero oOpa3oBaHus C Yy4eToM TpeOoBaHUN deaepaabHbIX
rOCYIapCTBEHHBIX O0OpPa30BATEIbHBIX CTAHIAPTOB M IMOTy4aeMOW MNPOPECCHU WM CHEeIHATbHOCTH
cpenHero mpodeccuoHabHOTO 00pa3oBaHus ( MUCHMO JlemapTameHTa TOCYTapCTBEHHON TMOJUTHUKA B
cdepe moarotoBku padbounx kajapos u 1O
Muno6puayku Poccum ot 17.03.2015 Ne 06-259).

Conepxanue mporpammbl «MaTteMaTHKa» HAIpPaBIIEHO Ha TIOCTHKEHUE
CIEYIONMX IeJIei:

e obecnieueHre CPOPMHUPOBAHHOCTU TIPEICTABICHUH O COIUAIBHBIX, KyIBTYPHBIX u
HCTOpUYECKHX (DaKTOpaxX CTAaHOBJICHUS MAaTEMAaTUKU;

e oOecneueHre cHOPMHPOBAHHOCTH JIOTHUECKOTO, AITOPUTMUICCKOTO ¥ MAaTEMaTHIECKOTO MBITIDICHHS,

e of0ecrnieueHne  CPOPMUPOBAHHOCTH YMEHHH TPUMEHSATh MOJYYCHHBIC 3HAHUS TIPH PEIICHUU
Pa3TUYHBIX 3a]1a4;

e oOecneueHrne Cc(HOPMUPOBAHHOCTH MPEICTABICHUN O MaTEMAaTHKE KaK YacTH OOIIeYeIIOBEYECKON
KyJIbTYpbl, YHUBEPCATHHOM SI3bIKE HAYKH, MTO3BOJISIIOIEM OMHUCHIBATH U M3y4aTh PeajbHBIC MPOLIECCHI
U SIBIICHUSI.

B mporpammy BKIIOYEHO coOJiepKaHue, HAIIPaBICHHOE Ha OPMUPOBAHKE Y CTYACHTOB

KOMITETEHIINH, HeoOXomuMbIX it KadecTBeHHOro ocBoeHus IIIICC3 na 0aze OCHOBHOIrO OOIIEro

00pa30BaHUs C MOTYYEHUEM CPETHEro 00IIEro 00pa3oBaHMsL.
Pabouast mporpamma o61ieo06pazoBaTenbHON y4eOHONW TUCHHUIIMHBI «MaTemMaTrkay BKIIOYaeT B ceOs:

y4eOHBI MaTepHall, MOCIeI0BaTeIbHOCTh €0 M3Y4eHUs], pacipelesiecHHe y4eOHbIX 9acOoB, TEMAaTHUKY

pedeparoB, BHIIBI CAMOCTOSITEBHBIX paboT, YYUTHIBAs CIICHU(HKY IPOTpaMM MOJTOTOBKA OCBauBaeMOU

CIICOaJIbHOCTH.



OBIIASI XAPAKTEPUCTUKA YUYEBHOM JUCHUIIIMHBI «<MATEMATHK A»
Maremartuka siBiisieTcs (QyHIaMEHTaIbHON 00Ie00pa3oBaTeIbHON JUCITUTUTHHON
CO CIIOKUBIIMMCHA YCTOI\/JI‘-II/IBBIM COACPIKAHUEM U O6H_IHMI/I Tpe6OBaHI/I$IMI/I K IIOATIOTOBKE 06y'-IaIOIJ_[I/IXCSI.
DTO BBIpaXKaeTcsl B COJCPKaHUHM OOYUEHUs, KOJIMYECTBE YACOB, BBIJICIACMBIX Ha H3y4YeHHUE
OTACIIBHBIX TCM IIPOTPAMMEI, I‘JIYGI/IHG HUX OCBOCHUSA CTYACHTaMH, 061>eMe H XapaKTepC MPAKTUYCCKUX
3aHSATHI, BHIaX BHEAYTUTOPHON CAMOCTOSITEIIbHON paOOThI CTYICHTOB.
OO0nme ey N3y4eHus] MaTeMaTHKN TPAIUIIMOHHO PEATH3YIOTCS B YeThIPEX HAIIPABICHUSX:
1) oOree mpeacTaBieHUE 00 UACSIX M METOIaX MATEMATHKH;
2) HWHTEIUICKTYyaIbHOE Pa3BHUTHUE;
3) oBjageHUE HEOOXOMMBIMUA KOHKPETHBIMH 3HAHUSMH U YMEHUSMU;
4) BOCIUTATEIBHOE BO3ICHCTBHE.
[Mpodunuzanus 1meneil MaTeMaTH4eckoro oOpa3oBaHUsS OTpa)kaeTcs Ha BBHIOOpE NPHOPUTETOB B
OpraHu3auu ydeOHOU nesTeNbHOCTH oOydaronmxcs. s TexHudeckoro npoduiiss oOpa3oBaHusi BEIOOP
nejae cMem@ercs B MparMaTUuecKoM HalpaBJICHWH, MPEIyCMaTPUBAIONIEM YCUIIEHHWE W paclipeHue
MIPUKIIAHOTO XapakTepa W3y4eHUs MaTEMaTUKU, IPEUMYILECTBEHHON OpUEHTAlnU
Ha aJ'II‘OpI/ITMI/I‘-IeCKI/Iﬁ CTHUJIb IT03HABATEIbHON ACATCIIBHOCTHU.

Taxum 00pazom, peann3anusi CoaepKaHus yaeOHOH JAUCIUTLTUHBI OPUSHTUPYET HAa TPHOPUTETHYIO
pONIb  MPOIECCYANbHBIX XapaKTePUCTHK Y4eOHOW paboThl, 3aBHUCAIMX OT TOJYYCHHUS OIbITA
HCIIOJIB30BaHUA MATEMATUKH B COACPKATCIBHBIX H HpOCbeCCI/IOHaJ'II)HO 3HAYUMBIX CHUTyallUudX 110
CPaBHEHHUIO ¢ (POpMaAILHO-YPOBHEBBIMH PE3YJIbTATUBHBIMU XapaKTEPUCTUKAMHU O0ydEHUSI.

ConepxaHue y4eOHOU JUCIUIIIMHBI pa3pad0TaHO B COOTBETCTBUU C OCHOBHBIMHU COJICPIKATEIIHBIMU
JIMHUSIMHAU 06y‘-IeHI/IH MaTEMaTUuKe:
. anreOpanyecKkast JTMHUS, BKIIOYAKOIIAS CHCTEMATU3alMI0 CBEJACHHUI O YHCIIax; U3y4CHHE HOBBIX U
0000ImeHNe paHee W3YU4ECHHBIX oOIepanuid  (BO3BEICHWE B  CTCNCHb, W3BJIICUCHUE  KOPHS,
Jorapu(MUpPOBaHUE, CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC M 00paTHbIC K HUM); H3yYeHUE HOBBIX BUJIOB
YUCIIOBBIX BBIPAKEHUH M (OPMYI; COBEPIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB U BBIYMCIUTEIHHON
KYJIbTYpbl, pacllMpEHUE M COBEPIICHCTBOBAHHME aIreOpanyueckoro ammapara, cQOpMHUPOBAHHOTO B
OCHOBHOH IIKOJIE, U €TI0 MPUMEHCHHUEC K PCIHICHUIO MAaTEMATHYCCKUX U MMPUKIAAHBIX 3a/1a4;
. TEOPETUKO-PyHKIIMOHATbHAS IMHUS, BKIIOYAOIIAsS CUCTEMATU3AINIO U PACIIMPEHUE CBEICHUHN O
(GYHKIHSX, COBEPIICHCTBOBAHNE TPAPUUECKUX YMEHUH; 3HAKOMCTBO C OCHOBHBIMU HJICSIMH U METOJIaMH
MaTeMaTHYECKOTO aHan3a B 00BbeMe, MO3BOJISIOIIEM HCCIENIOBATh AJIEMEHTApHBbIE (DyHKIMH M PEIaTh
MPOCTEHUIIME TCOMETPUYCCKIE, (PU3NUCCKIE U APYTHE MTPUKIAIHBIC 3a1a4H;
® JINMHUSA ypaBHeHI/Iﬁ U HCPABCHCTB, OCHOBaAHHAaAg Ha MIOCTPOCHUHU U UCCIICAOBAHNN MATEMATUYCCKUX
MOJIeNei, TIepeceKaroasics ¢ areOpanuyeckod U TEOPETUKO- (PYHKIIMOHAIBHOMN JIMHUSMU U BKIIOYAIOIIAS

pa3BUTHE U COBEPILIEHCTBOBAHME TEXHUKU ajredpandeckux rnpeoOpa3oBaHUM JUIsl pelieHUs YpaBHEHUH,



HEPAaBEHCTB U CHUCTeM; (OPMHPOBAHUE CIIOCOOHOCTHM CTPOUTH M HCCIEAOBaTH MpOCTeHIme
MaTEMATUYECKUE MOJEIM IIPH PEIICHUHU IPUKIAJHBIX 33]a4, 3a1a4 U3 CMEXHBIX JUCLUILINH;

. reoMeTpuYecKast JUHMS, BKIIOYAIONU@S HaIIAHBIE IIPEICTABICHUS O IPOCTPAHCTBEHHBIX
durypax ¥ H3yueHUE HX CBOMCTB, (OPMHPOBAHUE U Pa3BUTHE IPOCTPAHCTBEHHOIO BOOOpPAXKEHMUS,
pa3BUTHE CIOCOOOB T€OMETPUUECKUX U3MEPEHUM, KOOPIMHATHOIO U BEKTOPHOI'O METOJIOB JUISl PEILIEHUS
MaTeMaTUYECKUX U MPUKIAJHBIX 3334,

. CTOXaCTHYECKasl JIMHMS, OCHOBAaHHAs Ha Pa3BUTUU KOMOWHATOPHBIX YMEHUM, MpPEICTaBICHUN O
BEPOSATHOCTHO-CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOILIEro Mupa.

B temarnueckux miaHax mporpaMMbl ydeOHBIM MaTepuain IpeicTaBieH B (opMe deperyrolerocs
pasBepTHIBAaHUSI OCHOBHBIX COJEP)KAaTENBHBIX JUHUHN (anredpanyueckoil, TeopeTHKO-(yHKINOHAIBHOM,
YpaBHEHHUI M HEPaBEHCTB, F€OMETPUUYECKOM, CTOXaCTUYECKOH), YTO MO3BOJIAET TMOKO MCIIOJIB30BaTh UX
pacIojo)KEHNE U B3aUMOCBS3b, COCTABIISTH KaJICHJAPHBIH IJIaH, 110 - pa3HOMY Yepeysl ydeOHbIE TEMBI.

N3yuenne obueoOpazoBaTeabHON y4eOHONW TUCHUIUIMHBI «MaTeMaTHuKay 3aBepliaeTcs M0IBEICHUEM
UTOTOB B (opME dK3aMEHa B paMKaxX MPOMEXYTOYHOM aTTECTAllMU CTYAEHTOB B IPOLIECCE OCBOEHUS

[MTICC3 ¢ monxy4eHneM cpeIHero oomero oopa3oBaHusl.

MECTO YUYEBHOM JUCHHUILIUMHGI B YYEBHOM ILVIAHE

VYuebnas gucuuiuiiHa «MaTeMaTHKa» SBJISETCS YdeOHBIM IPEIMETOM OOS3aTeNbHON MpEeIMETHON
oOnacTtu
«Maremaruka u uapopmarukay OI'OC cpennero obiero oopa3oBaHusl.

B npodeccronanbHoi 00pa3oBaTeNnbHOM OpraHu3aluy, peanusyoled 00pa3oBaTeIbHYI0 IPOrpaMMy
cpennero obmiero oopazoanus B npenenax ocBoeHus [IIICC3 na 6a3e ocHOBHOTO 0011IeTO 00pa30BaHMS,
ydueOHast aucnurianHa «MaremaTrka» u3ydaercs B oOpasoBaTenbHOM nukie yueonoro miana [IIICC3 na
0a3e OCHOBHOTO 00IIIeTO 00pa30BaHUs C MOTYYCHUEM CPETHETO 00IIero oopa3oBaHusl.

B yueOnbix mmanax I[IIICC3 yuebnas mucuumnianHa «MaTemaThka» BXOJUT B COCTaB OOIMX
00111e00pa30BaTeNbHBIX YIECOHBIX MUCIHUILIMNH, (GOPMHUPYEMBIX U3 O0s3aTEIBHBIX MPEIMETHBIX O0JIacTen
®I'OC cpeanero oobmero obpasoBanus, mis cnenuanbHocteil CIIO cooTBeTcTBYrOmEro mpoguis

podeCcCHOHATTLHOTO 00pa30BaHUs.

PE3YJBTATBI OCBOEHMSI YUYEBHOM JUCIATIIUHBI
OcBoeHue coepkaHus yueOHOM AUCIUIUIMHBI «MaTteMaTrnka) 00eceqrBaeT JOCTHKCHUE
CTY/IEHTaMU CIEAYIOIMX pPe3ylbmamos:
® JIUYHOCMIHbBIX:
- c¢(hOpMUPOBAHHOCTH MPEACTABICHUN O MATEMaTUKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH,

CpPEACTBE MOJICTMPOBAHUS SIBJICHUI U MIPOLIECCOB, UJIEIX U METOJIaX MATEMaTHKH ;



- TIOHMMaHWE 3HAYMMOCTH MAaTEMATHKH JIs HaydHO-TEXHUYECKOTO mporpecca,  CHOPMUPOBAHHOCTH
OTHOIIICHUH K MaTEMaTHUKE KaK K 4acTH OOIICYETIOBEUECKOM  KYJIBTYPHl Yepe3 3HAKOMCTBO C UCTOpHEH
pPa3BUTHUA MATEMATUKH, 3BOJTIOLMEN MaTEeMATHYECKUX UJCH;

- Pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHHMS, aITOPUTMHUICCKON KyJIbTYPHI,
KPUTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOTUMOM JUIsi Oyaymied MmpodeccHOHaTbHOW NeSATebHOCTH,
JUTSE TIPOJIONIKEHU ST O0Opa30BaHMs U CaMOOOpa30BaHUS;

- OBJIaJICHWE MATEMaTUYCCKUMHU 3HAHUSMU U YMCHUSMH, HCOOXOAUMBIMU B TTOBCETHEBHOMW KU3HHU, IS
OCBOCHHSI CMEXHBIX €CTECTBEHHO-HAYUYHBIX TUCHUILUIMH U JAUCHHUIUIMH MPOopeCCHOHAIBHOTO UK, JUIS
noJlydyeHus: 00pa3oBaHUs B 00IACTAX, HE TPEOYIOUMX YIIyOJI€eHHOW MaTeMaTH4ecKOi MOArOTOBKH;

- TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE caMOOOpa30BaHMIO, Ha MPOTSHKEHUM BCE
KU3HU; CO3HATEIbHOE OTHOIICHHWE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIICIIHOU
npodeccroHanbHON U OOIIECTBEHHOM AESITEIbHOCTH;

- TOTOBHOCTH M CTIOCOOHOCTB K CAMOCTOSITEIbHOW TBOPUYECKOW M OTBETCTBEHHON  JIEATEIHHOCTH;

- TOTOBHOCTh K KOJUIEKTHBHOW pPabOTe, COTPYOIHHUYECTBY CO CBEpCTHHKAMHU B 00Opa- 30BaTEIbHOM,
00IIIeCTBEHHO TTOJIE3HOM, YIeOHO-HCCIIeIOBATEIBLCKOM, MPOEKTHON U IPYIUX BHUAAX ACATEIBHOCTH,

- OTHOIICHUE K MPO(PECCHOHAIBLHON JESITeIbHOCTH KaK BOSMOXKHOCTH Y4acTUsl B PEUICHUU JINYHBIX,

00IIIeCTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIMOHABHBIX TTPOOJIEM;

® Memanpeomemubvix:

- YMEHHE CaMOCTOATEIBHO OIpPEACNATh LEIU M 3aJa4d U COCTABJATH IUIAHBI JESATEIIBHOCTH
CaMOCTOATENBHO OCYIIECTBIIATh, KOHTPOJINPOBATh U KOPPEKTUPOBATH JEATEIBHOCTD; MCIOJIB30BaTh
BCE BO3MOJHBIE DPECYPCHl IS JIOCTUIKEHHUS IIOCTaBJICHHBIX L€ M peaau3aluy I1JIaHOB
JEATeIbHOCTH; BBIOMPATh YCIEIHbIE  CTPATETMH B PA3IMYHbIX CUTYaLIMSIX;

- YMEHHE MPOJYKTUBHO OOILATHCS U B3aUMOJEHCTBOBAThH B MPOLIECCE COBMECTHON  AEATENbHOCTH,
YUUTHIBATh MO3ULUU JPYTUX YIACTHUKOB JEATEILHOCTH, 3(PPEeKTUBHO pa3pelaTb KOHGUIMKTHI,

- BJIQJICHHE HAaBBbIKAMU I103HABATEIbHOMN, yU€OHO-HCCIIEI0BATEIBCKOM U MPOEKTHONW  AEATENbHOCTH,
HaBbIKAMU pa3pellieHus MpodiieM; CIIOCOOHOCTb M TOTOBHOCTH K CaMOCTOSATEIIbBHOMY ITOUCKY
METO/IOB PEUICHUS MTPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

- TOTOBHOCTb W CIHOCOOHOCTH K CaMOCTOSATENIbHOH  HMH(POPMAIIMOHHO-T103HABATEIbHOM
NEATEIbHOCTH, BKJIIOYAs YMEHHME OPHEHTHUPOBATHCA B PAa3IMUHBIX MCTOYHHMKAX uHopmanuu,
KPUTUYECKM OLIEHWBATh W MHTEPIPETUPOBATH HHQPOPMALUIO,  MOJNYy4aeMyl0 M3 Ppa3IUYHBIX
HUCTOYHHKOB;

- BJAJCHHUE S3BIKOBBIMM CPEICTBAMM: YMEHHUE SICHO, JIOTUYHO M TOYHO M3JaraTb  CBOIO TOYKY

3pE€HUs, NCIIOJIB30BATh aJICKBATHBIC A3BIKOBEIC CPCACTBA,



- BJIaJIcHUE HaBBIKAMU IMO3HABATEIBHOW PE(UICKCHHM KaK CO3HAHHS COBEPIIAEMBIX JEUCTBUN U
MBICJIUTENBHBIX MPOLECCOB, UX PE3YJbTaTOB W OCHOBAHWi, TPAHUI]  CBOEr0O 3HAHUs U HE3HAHWUS,
HOBBIX IT03HABATENbHBIX 33/1a4 U CPEACTB IS UX JIOCTHXKECHUS;
- LEeJEeYCTPEMIIEHHOCTh B TMOMCKaX W MPUHATUU pPELIEHUU, COOOpa3UTENbHOCTh U WHTYULHS,
Pa3BUTOCTH MPOCTPAHCTBEHHBIX MPEACTABIICHU; CTIOCOOHOCTh BOCIIPUHUMATH KPACOTY M TAPMOHHIO
MUpa;
®  npeoMemuvix:
- chopMHUPOBAHHOCTh MPEJACTABICHHI O MaTeMaTHKe KaK 4YaCTH MHUPOBOW KYIbTYpbl U MECTe
MaTeMaTUKU B COBPEMEHHON LMBUIIM3ALMHU, CHOCO0aX OMMCAHUS SBJICHUN peajlbHOr0 MHpa Ha
MaTeMaTHYECKOM SI3bIKE;
- chOPMHUPOBAHHOCTh TPEACTABICHUNM O MAaTEMAaTUYECKUX TMMOHATHAX KaK BaKHEHIIMX
MaTeMaTHYECKUX MOJENAX, IMO3BOJSIOIMX ONMCHIBATh M M3ydaTh pPa3HbIE IPOLECCH U SBJICHUS;
ITOHMMaHNE BO3MOKHOCTH AKCHOMATHYECKOTO OCTPOEHHUSI MATEMATUYECKUX TEOPUIA;
- BJAJEHUE METOJIAMH JOKA3ATEIBCTB U AITOPUTMOB PEIICHU S, YMEHUE UX IPUMEHATh,  MPOBOIUTH
JIOKa3aTeNIbHbIE PACCYyXKACHUS B XOJI€ PEILCHUS 3a/1ay;
- BJIAJICHUE CTAHJAAPTHBIMU [PUEMAMH PELIEHUS PALUMOHAIBHBIX W HUPPalMOHAIbHBIX,
[OKA3aTEIbHbIX, CTEINEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHHH U HEPABEHCTB, HX CHCTEM;
HCIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM, B TOM YHCIE Uil MMOUCKA IYTH PELICHUS U
WJUTIOCTPAIMK PELICHUS] YpaBHEHUI U HEPABEHCTB;
- copMHPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHITUSIX MATEMAaTHYSCKOTO  aHAIIM3a U UX
CBOMCTBAaX, BJIAJICHUE YMEHUEM XapaKT€pPU30BaTh MOBEJICHUE GyHKIM, HCIONB30BaHUE
MOJIYYEHHBIX 3HAHUW T ONMCAHMS U aHAJIN3a PEATbHBIX 3aBUCUMOCTEN;
- BIIQJICHHE OCHOBHBIMU MOHATUSMH O IJIOCKUX U MMPOCTPAHCTBEHHBIX TCOMETPHYECKUX  (QUTYpax,
MX OCHOBHBIX CBOWCTBAaxX; COPMHUPOBAHHOCTH YMEHHsS paclo3HaBaTh reoMeTpuueckue (purypsl Ha
YepTekax, MOAETSAX U B pealbHOM MHPE; IPUMEHEHHE HW3Y4EHHBIX CBOMCTB T€OMETPUYECKUX UTYD
1 GopMyn A pemieHus TeOMETPUYECKUX 3a7ad U 33]1a4 C MPAKTHYECKUM COJIEP>KaHH eM;
- c(hopMHUPOBAHHOCTh MPEACTABICHUN O MpoIeccax U SBICHUAX, HMEIOIHX BEPOSITHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEATbBHOM MHUPE, OCHOBHBIX MOHATUSX 3JIEMEHTAPHOU
TEOpUU BEPOSTHOCTEH; YMEHHI HaXOJUTh U OIEHHWBATh BEPOATHOCTH HACTYIUICHHS COOBITUN B
MPOCTEUIIMX MPAKTHYECKUX CUTYallUAX U OCHOBHBIE XapAKTEPUCTUKU CIIyYallHbIX BEJIIMYMH;
- BJIQJICHUE HABBIKAMH U CIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM IPH PEILICHUU 33]1a4.
Conepxanue ydyeOHOMH TUCUMILINHBI
BBenenue.
Marematuka B Hayke, TEXHHUKE, HSKOHOMHUKE, HWHQPOPMAIIMOHHBIX TEXHOJOTUSIX U MPAKTHUYECKOM
nesitenbHOCTU. Lenu u 3amaun n3ydeHus MaTeMaTUKU Mpu ocBoeHuu creruansHocTeit CI10.

Aureopa



Pa3zBuTHe NOHATHSA 0 YHCIIE

Lenpie u pammoHanbHbIe yncia. JleicTBUTENbHBIC Ynca. [Ipubnudicénuble 8bIYUCTICHUS.
Komnnexcnule uucaa.
[Tpaktnueckas padora Ne 1. Apudmernyeckue AercTBHUS Haj unciaMu. HaxokneHue MpuOIMKEHHBIX
3HAYEHU BEIIMYUH U MOTPEIIHOCTEH BHIYUCICHUN (a0COFOTHONW U OTHOCUTEIHLHOM ).

KopHau, crenenn u jorapug Mol

Kopuu u crenenu. KopHM HaTypaJIbHOW CTEIIEHU U3 YHCIIA U UX CBOMCTBA.
CreneHu ¢ pallMOHAIBHBIMU OKa3aTeNIIMU, UX CBOMCTBA. CTENEHU C ACUCTBUTEIIbHBIMU OKA3ATENISMU.
Ceoticmea cmenenu ¢ 0eticmeumenbHblM HOKA3amesneM.

Jlorapudgm. Jlorapudpm unciaa. OcHoBHOE Jorapu(MUUECKOe TOXKIECTBO.
Jecsaruunble 1 HaTypanbHble Jorapudmel. [IpaBuia nelicTBuil ¢ torapu pmamu.
Ilepexo kK HOBOMY OCHOBAHHIO.
IIpeoGpa3oBanue ajredépanyeckux BbipazkeHuil. [IpeoOpa3oBanue panoHalIbHbIX, HPPALUOHAIBHBIX,
CTETICHHBIX, IIOKa3aTeNbHbIX M JorapuMuueckuXx BblpakeHUH. Ilpakrmyeckass pabGora Ne 2.
[IpeobpazoBanue BIpaKEHHH, COIEPIKAIMX CTETICHH.
PemeHne nmokasarenbHbIX YpaBHEHU.
[Ipakrudeckas padota Ne3. Haxoxaenue 3HadeHU Jiorapudma 1mo mpou3BoJIbHOMY
OCHOBaHHUIO. BbluncieHne AECATHMUHBIX U HATypaJbHBIX JorapugmoB. Pemenue mnorapudmuueckux
YPaBHEHUU.
OCHOBBI TPUTOHOMETPHH
OcHOBHBIE TOHATHA
Panuannas mepa yriia. BpamarensHoe nBukeHne. CUHYC, KOCUHYC, TAHTEHC U KOTAaHTEHC YHUCIa.
OcHOBHBIE TPUTOHOMETPHYECKUE TOXKAECTBA
®opmynsl npuseaeHus. CHHYC, KOCUHYC U TAHI€HC CyMMbI M Pa3HOCTHU JBYX yriioB. CHHYC M KOCHHYC
JIBOMHOTO yria. @opmynvl noJI0BUHHO20 Y.
IIpeo6pa3oBanus npocTeiMX TPUTOHOMETPUYECKUX BbIPaKe HUM.
[IpeoOpazoBaHus CyMMbl TPUTOHOMETPHUYECKUX (PYHKIIUN B MPOU3BE/ICHUE U IPOU3BEACHUS
B CYMMY. Beipaoicenue mpu2oHomempudeckux QyHKyuil uepe3 maneHc NoJ108UHHO20 apeyMeHma.
TpuronomeTprnuyeckue ypaBHeHUsI U HEPaBEHCTBA
[Ipocreiinme TPUrOHOMETPUYECKUE YpaBHEHUS. [Ipocmeuuiue mpueoHomempuieckue Hepagencmaea.
OOpaTHbIe TPUTOHOMETpUYeCKHE (PYHKIMH. APKCUHYC, QPKKOCUHYC, APKIMAHSEHC YUCA.
[Ipakrtuueckas pabora Ne4. PemieHre TpUroHOMETpUUECKUX YpaBHEHUM.
DyHKIMH, UX CBOICTBA U rpad KU
@Oynknuu. O6macTh onpeaeeHnus © MHOXKECTBO 3HaUeHU; TpaduK (yHKIINHU, TOCTPOCHUE rparKoB

(byHKIMH, 3aaHHBIX Pa3TUYHBIMU CIIOCOOAMH.



CaoiicTBa (pyHKIIUM. MOHOTOHHOCTbH, YETHOCTb, HEYETHOCTh, OTPAHUYECHHOCTh, MEPHUOIUUYHOCTb.
[IpomexxyTku BO3pacTaHus M YObIBaHUS, HauOOJblIce U HAaWMEHbIIEE 3HAUYEHUS, TOUKU HKCTpEMyMa.
I'paduueckas wHTepniperanus. [Ipumepsl (QyHKIMOHAIBHBIX 3aBUCUMOCTEH B PEalbHBIX IMpoIleccax H
sBieHUAX. Apudmerndeckue onepanuu Haa GyHKIusMUA. CiioxHas GyHKIus (komno3unus). [lowsmue o

Henpepvl8HOCMU QYHKYULU.

O6patnble QpyHkuuu. Obracmuv onpedenenusi u obracms 3nauenus oopamuou Gynxyuu. Ipagux

o0bpamuou (yHKkyuu.

CreneHHble, NOKa3aTeJIbHbIE, JJOrapu( MUYeCKHe
U TPUTOHOMeTpUuYecKue (yHKIUHU.
OOpaTHble TPUrOHOMeTpUYecKue ¢ yHKIHM.

Omnpenenenus GyHKUUM, UX CBOHCTBA U TpauKH.

[Ipeo6pazoBanus rpadukos. [lapanienbHbIi MEPEHOC, CAMMETPHS OTHOCUTEIBLHO OCeH KOOPAWHAT U
CUMMETpHSI OTHOCUTENIbHO Haudaja KOOpJAWHAT, CHMMETPHUS OTHOCUTEIIBHO IPSMOM y = X, PacTsDKEHHUE U
CXKaTue BII0JIb OCE KOOpJAUHAT.

[Ipakruueckas padora Ne 5. Ilocrpoenue rpadukos ¢yHkiuii. MecnenoBanue GyHKIuu.
Kom0OuHaTopuka, CTATUCTHKA M TEOPUsi BEPOSATHOCTE i
DJIeMeHTbl KOMOUHATOPUKH

OcHOBHbIE TOHATHS KOMOMHATOpUKU. 3aJaud Ha MOJCYET 4YMCla Pa3MEUEHUN, IMEepPEeCTaHOBOK,
couetanuii. Pemenne 3amau Ha mepebop BapuanTtoB. Dopmyna OuHoma HeroTona. CBoiicTBa
OouHoMHHANBHBIX Kod(duimentoB. Tpeyronbuuk [lackans.

DJIeMeHTbl TeOPHH BePOSITHOCTE

CoObITHe, BEpPOATHOCTH COOBITHA, CIOXKEHHE U YMHOXEHHE BeposTHOCTe. [lowamue o
He3asucumocmu coovimuil. J{UcCKpemHas cayuanuHas eenuduHd, 3aKon eé pacnpeoenenus. Hucnogvie
Xapakxmepucmuku OUCKPemHOU CLy4atiHol eeaudunsl. Ilonamue o 3akoHe 60abUux yucer.

DJIeMeHTbl MaTeMaTH4eCKOil CTATHCTUKH

[IpencraBiieHre MaHHBIX (TAOJUIIBI, AUATPAMMBbI, TPAUKH), 2eHEPalIbHAs COBOKYNHOCHb, 6blOOPKA,
cpedHee apugpmemuueckoe, meouana. Ilousmue o 3adauax mamemamuieckou CmamucmuKu.

Pewenue npakmuueckux 3adau ¢ npumerenuem 6epoOSMHOCMHbIX MENMOO08.

YpaBHeHusi U HepaBeHCTBA
YpaBHeHHsI M cHCTeMbl YpaBHeHuMil. PannoHanmpHBIE, HppallMOHAIBHBIE, TIOKAa3aTelbHbIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.
PaBHOCHIJIBHOCTB ypaBHEHHU, HEPABEHCTB, CUCTEM.
OcHoBHblE NpPUEMBI UX pelieHHs (pa3loXKeHUe Ha MHOMKUTEIH, BBEJICHUE HOBBIX HEU3BECTHBIX,

MOJICTAHOBKA, rpau4ecKuii MeToxn).



HepaBencrBa. PanuonanbHble, HppalMOHANbHBIC, IIOKA3ATEIBHBIE M  MPUSOHOMEMPUYECKUE
Hepagencmea. OCHOBHBIE IPUEMBI U X PEILCHHUS.

Hcnonb3oBanue cBOMCTB U rpa¢ukoB (pyHKUMiIl NpH pelieHUM YPABHEHUH M HEPaBEHCTB.
Meron uHTepBanoB. M300paxkeHne Ha KOOPAMHATHOW IJIOCKOCTH MHOXECTBA PELICHUM ypaBHEHUH U
HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.

Ilpuxnaonwvie 3a0auu.

[IpruMeHeHre MaTeMaTUYECKUX METOAOB /ISl PELICHUS COAEPKaTENbHbIX 337a4 U3 pa3InuHbIX 00JacTen
HayKd Y IPAKTUKU.

Hurtepnperanus pe3ynbrara, y4€T peaabHbIX OTPaHUYECHUN.

[IpakTiyeckass pabora Ne 6. Pemenue cucreM ypaBHEHHH.

Havasia MaTeMaTH4eCKOro aHAJIN3A.

MocaenosareannocTu. CrrocoObI 3aJaHU U CBOMCTBA YN CIIOBBIX IIOCIEN0OBATENbHOCTEN. [lonamue o

npeoene  NOCIE008AMENLHOCTIU. Cywecmeosanue  npedena  MOHOMOHHOU — OSPAHUYEHHOU
nOC1e008amenbHOCU. CymMupoBaHue MIOCIEA0BATEIBHOCTEN. beckoHeuHO yOBbIBaroIAst
reoMeTpuYecKas IIporpeccus U e€ cyMMma.
IIpousBoanasi. [lonsTie o mnpou3BogHON GYHKIHH, €€ TECOMETPUYECCKUN M (U3UYECKUN CMBICI.
VYpaBHeHue kacarenbHOM K Tpaduky ¢yHknuu. IIpow3BomHble CyMMBbI, Pa3HOCTH, MPOU3BEICHMUS,
gactHoro. [Ipou3Bo/HbIE OCHOBHBIX »3JeMEHTapHbIX GyHKuui. IlpuMeHeHune mnpPou3BOJHON K
uccienoBaHu (GyHKUMN U moctpoeHue rpadukoB. [IpoussodHvle 0Opamuol GyHKYUU U KOMIOZUYULL
dyHxyuu.

IIprmepsl MCIOJIB30BaHUSI MPOU3BOJHON [JIsl HAXOXKICHUS HAWIYUILETO PELICHUS B INPUKIAJHBIX
3amayax. Bropas mpousBonHas, e€ reomeTpuueckuil u usmdeckuii cmpicha. Haxoxaenue ckopoctu amis
nporecca, 3alaHHOro (OpMyIIONH U rpauKoM.

IlepBooOpa3nas u uHTerpaJ. [IpumeHenne onpenenéHHOr0 UHTErpayla sl HaX0XkKACHUS IO
KpuBOJIMHEHHON Tpaneuuu. ®opmyna Hetorona — JleitOnuna. [Ipumepsl nmpuMeHeHUs] UHTErpajia B
(GU3HKH U TEOMETPUH.

[Ipaktuueckas pabora Ne7. HWccrmemoBanue ¢yHKIHH C TIOMOIIBIO TpOW3BOaHON. Haxoxaenue
HanOOJIBIIIETO, HAMMEHBIIET0 3HAYSHUS  DKCTPEMAaIbHBIX 3HaYeHUH (QyHKIIHUH.

[IpakTiyeckass pabora Ne§. MexaHN4YeCKU U reOMETPUUYECKUM CMBICI TPOU3BOAHOM.

[pakruueckas padota Ne9. IIpumeHenrne HHTerpaia K BEIYUCICHUIO (PM3NYECKUX BETUYMH, TUIOIAJCH U
00BEMOB.
I'eomeTpus
IIpsiMbIe H INIOCKOCTH B IIPOCTPAHCTBE
B3aumHoe pacronokeHue AByX IpPsIMBIX B IPOCTpaHCTBE. [lapamienbHOCTh MPSAMOM U IUIOCKOCTH.

[MapannensHocTh mIOCKOCTEH. [leprieHIuKyIsipHOCTh TpsMOW U TIOckocTH. [leprneHaukyasp u



HAKJIOHHAsA. YTIOJI MEXIy IpsSMOM U IUIOCKOCTBIO. JIBYIpaHHBIM yroi. YToia MEXAy INUIOCKOCTSIMH.
[lepnieHUKYISPHOCTD IBYX IJIOCKOCTEH.

['eomeTpuueckue  mpeoOpa3oBaHUsT  HPOCTPAHCTBA: MApPAUICTbHBIA  MEPEHOC, CHUMMETpUs
OTHOCHUTENBHO IIOCKOCTH.

[MapannensHoe  mpoekTupoBanue.  [liowaob  opmoconanrvHou  npoekyuu.  V3oOpaxeHue
MPOCTPAHCTBEHHBIX PUTYD.

MHororpaHHuKHU

Bepumubl, pébpa, rpaHu MHOTorpaHHuka. Pazeépmra. MHnozoepannsie yenvl. Bwinykivie
MHo2oepannuxu. Teopema Dunepa.

[Tpusma. Ilpsimast u naknonnas npusma. llpaBunsnas npusma. [lapamnenenunen. Kyo.

IImpamua. [lpaBunbHas nupamuaa. Yceu€énHas nupamuaa. Tetpasap.

CumMmeTpuu B KyOe, B mapajuieiennuesie, B Ipu3Me 1 NupamuIe.

Ceuenue xy0a, MPU3MbI U TUPAMU/IBI.

[IpencraBienne o MpaBUIIbHBIX MHOTOTPAaHHUKAX (TETpadp, KyO, OKTadap, JOAEKAdIP U UKOCAIIP).

Tes1a 1 MOBEPXHOCTH Bpalle HUA

[unmuuap u KoHyc. Yceu€HHBINH KoHyc. OCHOBaHME, BBICOTA, OOKOBasi MOBEPXHOCTb, 0Opa3yrolas,

pa3Béprka. OceBbIE CEUEHUSI U CEYEHU S, TapaJUIEIbHbIE OCHOBAHHUIO.

[ap u cdepa, ux ceuenus. KacarenpHas miaockocThio K cepe.

HN3MepeHust B reoMeTpun

O0BEM 1 ero uamepenue. MaTerpanpHas Gopmyna o0bEMa.

®opmynsl 00bEMa Kyba, TPAMOYrOJIbHOTO Mapajuieenurena, Tpu3Mbl, HuanHapa. @opmynsl 00bEMa
nupamMubl 1 KoHyca. @opMyIbl IIOMIAIM TOBEPXHOCTH HHIMHAPA U KoHyca. Dopmynsl 00bEMa 1mapa u
oI cepsl.

[Tomo6ue Ten. OTHOIICHUE TUIOMIAICH MTOBEPXHOCTEH M 0OBEMOB TTOJOOHBIX TEII.

[Ipaktnueckass padora Nel(. Beruncnenue miomaneit 1 00beMOB MHOTOTPaHHUKOB.
[Tpakruueckas padorta Ne 11. Beraucnenue mioiaaei 1 00beMOB TeJl BpallicHUsL.
KoopauHatsl 1 BEKTOPBI

[IpsmoyronpHas (IekapToBa) cUcTeMa KOOPAWHAT B TMpocTpaHcTBe. Dopmysia pacCTOSHUS MEXIY
JIBYMsl TOUKaMU. YpaBHEHUS CPepbl, n10CKOCMU U NPAMOU.

Bexropsl. Moayns Bekropa. PaBeHCTBO BekTOpoB. ClI0KEHHE BEKTOPOB. YMHOKEHHE BEKTOPOB Ha
qucio. PaznojkeHrne BEKTOPOB 1O HAIpaBJICHUAM. YTOJ Mexay AByMs BekTropamu. [Ipoekius Bekropa Ha
ocb. Koopaunatel Bekropa. CkansipHOE IPOU3BEAECHUE BEKTOPOB.

Hcnonp3oBaHue KOOPIMHAT U BEKTOPOB MPU PELICHUH MaTEMaTUYECKUX U MPUKIAJIHbIX 3a/1a4.

[Tpakruueckas pabora Ne 12. JleiicTBHs HaJ BEKTOpaMH, 33JaHHBIMH CBOMMH KOOpAMHATAMH.






Tembl pepepaToB (10KJI210B), HHIMBUAYAJIbHBIX NPOEKTOB
HenpepbiBHbIE 1p0o06H.
[IpuMeHeHue CI0KHBIX TPOLIEHTOB B SKOHOMUYECKUX pacyeTax.
[TapamienbHOE MPOEKTUPOBAHUE.
Cpennue 3HaYeHUS U UX IPUMEHEHHUE B CTATUCTUKE.
BekropHoe 3aaHue NpsMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
CrnoxeHne rapMOHHUYECKUX KonebaHui. [ paduueckoe pemeHne ypaBHEHUH U HEPABEHCTB.
[IpaBuibHBIE ¥ NOTYNIPABUIIbHBIE MHOTOTPAHHUKH.
KoHnueckue ceueHus 1 NX IPUMEHEHUE B TEXHUKE.
[MonsTre qudepeHinana 1 ero NPUIOKEHHUS.

CxeMbl MOBTOPHBIX UCTIBITAaHUM BepHymu.



TemaTuueckuii IIaH y4e 0HOM JUCHUILINHBI

KoauvecrBo
MaxkcumaJibHa Camocrost
ay/IMTOPHBIX YaCOB
51 yueOHas TeJbHAasl
HaumeHoBaHMe pa3ieJioB H TeM IpakTuy
Harpy3kKa padora
Bcero €CKHUX
CTyJeHTa (4ac) CTyJeHTAa
padort
Beenenue 3 2 1
Tema 1. PazBuTre NOHATHS O YHCIIE 15 10 2 5
Tema 2. Kopuu, crenenu u
42 28 4 14
Jorapu(MBI.
Tema 3. OCHOBBI TPUTOHOMETPHH. 48 32 2 16
Tema 4. OyHKIUH, KX CBOHCTBA U
o 27 18 2 9
rpaduky.
Tema 5. KomOunaropuka 18 12 6
Tema 6. YpaBHEHMS 1 HEPABEHCTBA 30 20 2 10
Tema 7. Hauana maremaTnueckoro
36 24 4 12
aHanmsa
Tema 8. Muterpan u ero
21 14 2 7
MpUMEHEHUE
Tema 9. KoopauHathel 1 BEKTOPHI 24 16 2 8
Tema 10. [IpsiMble ¥ MJIOCKOCTH B
30 20 10
MPOCTPAHCTBE
Temall. MHOTOrpaHHUKHN U
39 26 4 13
KpyIJIble Temna
Tema 12 DaeMeHTHI TEOpUU
BEPOSITHOCTEN U MaTEMATUUECKON 18 12 6
CTaTUCTUKU
Bcero no qucuumiinze 351 234 24 117

IIpomedxxcymounas ammecmayus 6 popme dK3amena

IpakTnyeckue padoThI



Tema Homep u Tema npakruyeckoii paboThl Kosnue
CTBO
4acoB

Tema 1. PazBurtue Nel.Apudmernueckne aericTBus Haa yrciiamu. Haxoxaenne
MOHATHA O HHCIC MPUOIMKEHHBIX 3HAYCHU W BETMYUH U MTOTPEIHOCTEH 5
BBIYUCIIEHUH (a0COMIOTHON U OTHOCUTENIBHOM ).
Tema 2. KopHu, Ne2.TIpeobOpa3oBanue BbIpaKEHUM, COEPIKAIMX CTETICHHU.
CTCTICHH 1 Pemenue nmokazaTenbHbIX YpaBHEHUI. 2
Jorapu(MBI.
Tema 2. Kopuu, Ne3. HaxoxkieHre 3HaUEHU Jioraprdma 1mo mporu3BOIEHOMY
CTEIEHU U
e — OCHOBaHUIO. BbluncieHne qecsITUYHbIX U HATYpaIbHbBIX
norapudmoB. Pemenue norapuMuuecKkux ypaBHEHHUH. 2
Tema 3. OcHOBBI No4 . Perienne TpPUTOHOMETPUYECKUX YPAaBHEHUH. 2
TPUTOHOMETPHHU.
Tema 4. OyHKIUH, NoS.TToctpoenue rpadukor ¢yHkiuii. Uccnenoanme GyHKIINH. 2
HX CBOMCTBA U
rpaduxu.
Tema 6. YpaBaenus, | Ne6.PemeHne cucreM ypaBHEHUM. 2
HEpPAaBEHCTBA
Tema 7. Hauana Ne7.UccnenoBanme yHKIIUU C TTOMOIIBIO TTPOU3BOTHOM.
MATCMATHHECKOTO HaxoxneHnne HauOombIlero, HAMMEHBITIETO 3HAYCHUS U
aHanu3a 2
SKCTPEMAIbHBIX 3HAYCHUN QYHKIIUU.
Tema 7. Hagaina Ne8.Mexanuueckuii 1 T€OMETPUYECKUN CMBICI ITPOU3BOIHOM. 2
MaTeMaTUYeCKOro
aHajamza
Tema 8. Mnrterpan u | Ne9.IlpumeHeHue nHTerpaia K BbBIYUCICHUIO PU3HUECKIX
CTO TPHMCHCHHE BEJIMYUH, IIOMRACH U 00bEMOB. 2
Temall.Muororp Nel0.Beruncrnenue nomaaeii 1 00beMOB MHOTOTPaHHUKOB. 2
AHHUKH U KPYIJIble
Tena
Temall.Muororpans | Nell.Beruncienue niomaneii 1 00beMOB Tell BpalleHUS. 2
VKU U KPYIJIbIE TeJla
Tema 9. Koopaunate! | Nel2.[lelicTBHs Hal BEKTOpamMu, 3aJJaHHBIMUA CBOUMU
U BEKTOPbI 2
KOOp/IMHATAMH.
CamocrosiTesibHasi padora
Ne paznena, TeMbl Bu bl camocrostenbHOM pabOTHI. Kosmuecr

BO 49aCoOB




Beenenune

Hanucanue noxianos Ha TeMy: MaTemaruka B

1
HayKe, TEXHHKE, SJKOHOMUKE,
H(OPMAITMOHHBIX TEXHOJIOTHSX H
MPAKTUYECKON JIeATEIBHOCTH.
Tema 1.Pa3zButne noHATHS O Pemenue 3anau: Apudmernueckue nenicTBus
qucIie.
HaJ ynciaamu. Haxoxxaenne nmpuOInKeHHbIX 5
3HAYEHU U BEIWYUH. J{eficTBUS HaL
KOMIIJIEKCHBIMU YU CJIaMHU.
Tema 2. Kopnu, crenenu u Pemenne 3anau: [IpeoOpa3oBanue BRIpaKEHHUH,
JorapuQmsl. 6
CoJiepKallX CTerneHu. Pemenue
MOKa3aTeabHbIX ypaBHeHUN. [logroroBka k
MaTEMAaTUUYECKOMY JUKTAHTY.
Tema 2. Kopuu, ctenenu u Pemenue 3amau: Haxoxxnenue 3HaueHUM
JoTapuQMBI.
norapudma 1o npou3BOJILHOMY OCHOBAHHUIO.
Bbruncnenue necATHYHBIX U HATYypaJIbHBIX 8
norapudmoB. Pemenne gorapupmMuyueckux
YPaBHCHUH.
Tema 3. OcHOBBI Pemenue 3anau: IlpeoOpasoBanus 16
TPUTOHOMETPHHU. .
TPUTOHOMET- PUUYECKUX BbIpaKEHUM. Pemenne
TPUTOHOMETPH - YECKUX YPAaBHEHUH.
[ToaroToBKa K IMKTaHTY.
Tema 4. Oyuknuu, ux cpoiictBa | Pemenue 3amad: [loctpoenue rpadukoB 9
U rpaduku. .
rpad ¢dyakuii. UccnenoBanune QyHKINU.
Tema 5. KomOnnaToprka Pemenue 3anau: IlepectanoBku, pa3MelieHNS, 6
COYETAHUS
Tema 6. YpaBHeHUs U Pemenne cucrem ypaBHEHUM pa3iu4HbIMU 10
HEpPaBEHCTBA
cnocobamu. Pemmenue cucteM HepaBEHCTB.
Tema 7. Hagana JloMammHss KOHTpOJIbHAs paboTa ¢ 12

MaTEMaTHYCCKOIr0 aHaim3a

muddepeniupyemoit orenkoit. [logroroBka k
nuKraHTy. Pemenue 3agau: McecnenoBanue
(GyHKIIUH C TIOMOIIBIO TPOU3BOAHOM.
Haxoxxnenue HanOoJbIero, HaMMEHbINETro
3HAQUYEHMS ¥ SKCTPEMAIIbHBIX 3HAYEHUU
¢byakiun. MexaHn4ecKuii ¥ TeOMETPHUIECKU N

CMBICJI HpOHSBOHHOﬁ.




Tema 8. Murerpan u ero

Pemenue 3anay: [IpyuMeHeHune nHTErpaia K

MPUMEHEHHUE . 7
BBIYUCIICHUIO (QU3UYECKUX BEIUYUH, IIOIACH
1 00bEMOB.
Tema 9. Koopaunate! u Bekropsl | JleicTBUS HaJl BEKTOpaMHU, 3aIaHHBIMU CBOUMH
8
KOOpPJAMHATAMH.
Tema 10.[1psimble u miiockoct B | Perenue 3anad: YpaBHEHHE IPSMOM U 10
MPOCTPAHCTBE
IJIOCKOCTU B IPOCTPAHCTBE
Temall.MHoOrorpanHuKy u Pemenue 3anau: BerauciieHue miiomaacu u
JIbIC Tella 7
Py 00BEMOB MHOTOTPAaHHHUKOB.
Temall.MHoOrorpaHHUKA 1 Pemenne 3amad: Beramciaenne momaaei u
JIBIC Tella 6
YT 00BEMOB TeN BpaICHHUS.
Temal2.D1eMeHTHI TEOpUU Pemenue 3amayu: BeposiITHOCTB, I0CTOBEPHBIE,
BEPOSITHOCTEN U MATEMATHUYECKOMN 6

CTaTUCTUKU

CllydaiiHble 1 HEBO3MOXHBIE COOBITHS.




XapaKTepHCTmca OCHOBHBIX BH/1I0B yqeﬁnoﬁ
AEATECJIBbHOCTH CTYICHTOB

NMOHATHUA 0 YUCJIC

Conep:kanmne XapaKTepHCTHKA OCHOBHBIX BH/IOB 1eSITeJIbHOCTH CTY/ICHTOB (HA YPOBHE
00y4eHust Y4eOHBIX 1e MICTBHIA)
Beenenue (O3HaKOMJIEHHE C POJIbI0 MATEMAaTUKU B HayKe, TEXHUKE, DKOHOMUKE,
1 H(QOPMAIIMOHHBIX TEXHOJIOTHAX U MPAKTUYECKOH JesresnbHoCTH. O3HaKOMIIEHHE
C LIETSIMU U 33JjauaMH U3ydeHMsI MaTeMaTHKU TTpu ocBoeHuH pogeccuii CIIO u
crnenuansHocten CIIO
AJITEBPA
PasBuTHe BrinonHeHune apupMeTnyeckux AeHCTBUM Hall YMCIaMU, COUYETasi YyCTHbIE U

MMM CbMCHHBIC ITPUEMBI.

Haxoxnenne npuOnMKeHHBIX 3HAYSHUH BEJTMUMH U MOTPEIHOCTE BBIYMCIICH Ui
(a0COTIOTHOM M OTHOCUTEIBHOMN ); CPABHEHHE YU CIIOBBIX BBIPAXKEHUH.
Haxosxnenne onmook B IpeoOpa3oBaHUSX U BHIYMCICHUAX (OTHOCUTCS KO BCEM

[TyHKTaM IPOTrpaMMbl)

KopHu, creneHnu,

orapug Ml

(O3HaKOMIIEHHE C TOHSATUEM KOPHS U-i CTENEHU, CBOMCTBAMU PAJNKaJIOB U
[paBUJIAMH CPAaBHEHU S KOPHEH.

DOpMyIMpPOBaHUE ONIPEAEIICHUS] KOPHS U CBOMCTB KOpHEN. BolunciieHue u
CpaBHEHUE KOPHEW, BHITTOTHEHUE TPUKU KN 3HaueHus KopHs. [IpeoOpazoBanue
YMCIIOBBIX M OYKBEHHBIX BBIPAKEHUM, COACPKAIIMX PATUKAIIEI.

BeinmonHeHnue pacueToB o GopMyinaM, COJEPKAIMM PaTUKaIbl, OCYIIECCTBIISS
HEO0OX0IMMBIE MTOJICTAHOBKH U IpeoOpazoBanus. OmnpeneneHne paBHOCUIBHOCTH
BBIpAKEHUU C pauKaiaMu. Pemenne nppaiioHalIbHBIX ypaBHEHUIA.
O3HaKOMJICHHE C TTOHSATHEM CTEIICHU C JICHCTBUTEIBHBIM ITOKA3aTEJIEM.
HaxoxneHue 3Ha4eHUH CTENEHU, UCTIOB3Ys TPH HEOOXOIMMOCTH
MHCTPYMEHTAJIBHBIE CPEACTBA.

3anuceiBaHUE KOPHS Ta-ii CTETIEHH B BUJE CTEIIEHU C IPOOHBIM MTOKa3aTeIeM U
Ha000pOT.

DOopMyIMpOBaHUE CBOMCTB CTEIEHEN. Bprunciaenne cTenene ¢ paiuoHalbHbIM
[MOKAa3aTEIEM, BBITTOJHEHHUE TPUKUIKU 3HAYCHU S CTETIEHU, CPABHEHUE CTEIICHEN.
[IpeoOpa3zoBaHue YHCIOBBIX M OYKBEHHBIX BBIPAKEHUM, COACPIKAIIMX CTETICHH,
[IpUMEHSS CBOMCTBA. PelieHne moka3areabHbIX ypaBHEHUM.

(O3HaKOMIIEHHE C MPUMEHEHHEM KOPHEH U CTeNeHel Mpy BEIYMCICHUU CPETHUX,
[ICIICHU N OTPE3Ka B «30JIOTOM CEYEHUM». Perenne npukiaaHbIX 3aa4 Ha

CJIOKHBIC ITPOICHTLI




IIpeo6pa3oBanne

ajreopanye cKux

BrinonHenne npeodpazoBaHuil BEIpKEHHH, MpuMeHeHue GopMyll, CBA3aHHBIX CO

CBOWMCTBAaMH CTETIEHEH 1 JJorapu(MOB.

BBIpaXKeHHH OmnpeneneHue o0IaCTH JOMYCTUMBIX 3HAYSHHH JToTapu (MUYECKOTO BBIPAKECHHUS.
Pemenne morapuMUIecKux ypaBHEHUN
OCHOBbI TPUTTOHOMETPUH
OcHOBHBIE l13ydeHne paguaHHOTO METO/Ia U3MEPEHHMS YIIOB BPAILCHUS U UX CBSI3U C
IOHATHUSHA rpaaycHoil Mepoil. 300paskeHre yriioB BpalleHHs Ha OKPYKHOCTH, COOTHECEHHUE
BEJIMYMHBI YITIA C €0 PACIOJIOKEHHUEM.
Conep:xanmne XapaKTepHCTHKA OCHOBHBIX BH/IOB 1eSITeJIbHOCTH CTYACHTOB (Ha YPOBHE
00y41eHHs y4eOHBIX 1e HCTBHI)
DopMmynrpoBaHuE ONpeICTICHU TPUTOHOMETPHUYECKIX (DYHKIUIM JUIs YITIOB
[MOBOPOTA M OCTPBIX YIIIOB MPSIMOYIOJIBHOTO TPEYrojibHUKa M OOBSICHEHUE UX
B3aUMOCBSI3U
OcHoBHBIE
TPUTOHOME-
Tpuyeckue  [[[puMeHeHHE OCHOBHBIX TPUTOHOMETPUUYECKUX TOKIECCTB NIl BBIYMCIICHUS
TOXK/JAeCTBA  BHAYCHHUI TPUTOHOMETPUUYECKUX (PYHKUIMH MO OJHOM U3 HUX
IIpeoOpa3oBanusi |I3yueHre OCHOBHBIX (POPMYST TPUTOHOMETPUH: (POPMYIIBI CIIOKEHUS, YABOEHUS,
npocreMmx [IpeoOpa3oBaHUs CYMMbl TPUTOHOMETPUUECKUX (DYHKIMI B IPOU3BEICHHUE U
TPUTOHOMETPH- [IPOU3BEICHUSA B CYMMYy U IPUMEHEHHUE IPU BBIUMCICHUY 3HAUYEHUS
YeCKHX TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOLIEHUS €T0.
BbIpaskeHMil [O3HAKOMJIEHHE CO CBOMCTBAMHM CUMMETPUH TOYEK HA EAMHUYHON OKPY)KHOCTH H
pUMEHEHUE UX /U1 BbIBOJA GOpMYI NMPUBEACHUS
IIpocreiiume [Pemenue mo GopMynaMm ¥ TPUTOHOMETPHUUYECKOMY KPYry MPOCTEH X
TPHUIOHO- TPUTOHOMETPUYECKUX YPABHCHUM.
MeTpuyeckue [[[puMeHeHue o0IMX METOJIOB pellieHUsl ypaBHEHHH (IpUBEJCHHE K JINHEHHOMY,

YPaBHEeHUS U

KBaJpaTHOMY, METOJ] Pa3IokKEeHUs Ha MHOXKUTENH, 3aMEHBI IEPEMEHHOM ) Tpu

Hepagencmea  |pEIICHUU TPUTOHOMETPUUYECKUX YPaBHEHUM. YMEHHE OTMeUaTh Ha Kpyre
[peILIeHUs] TPOCTEUIIMX TPUTOHOMETPHYECKUX HEPABEHCTB
APKCHHYC, (O3HaKOMJICHHE C TIOHATHEM OOPATHBIX TPUTOHOMETPHYECKUX (PyHKIIHM.
APKKOCUHYC, 3yueHue onpeaeraeHui apkcuHyca, apKKOCHHYyca, apKTaHI'eHca YHciia,
APKTAHTEeHC (opMyIMpoBaHHE WX, H300pakeHNE Ha €JMHUYHOMN OKPYKHOCTH, IPUMEHEHHE
MHCJIA [IPU PELLIEHUH YPaBHEHU I

®YHKIIUW, UX CBOUCTBA U I'PA®UKH




3aBHCHMOCTEN B
peajibHbIX

npoieccax u

DyHKIUH. O3HaKOMJIEHHE C TOHATHEM IIEPEMEHHOM, IPUMEPAMH 3aBUCUMOCTEN MEXIY
IlonsiTHe 0 [1EPEMEHHBIMH.
HenpepbIBHOCTH |(O3HAKOMJICHUE C MOHSTHEM rpaduKa, ONpeAeaeHUue NPUHAUIEKHOCTH TOUKU
¢ ynxkuun rpaduky ¢yakiuu. OnpeneneHue no Gopmyiie MpocTeninel 3aBUCHMOCTH,
BH1a ee rpaduka. BeipaxxeHue mo Gopmysie oHON epeMEHHON yepe3 Ipyrue.
O3HakOMJIEHHE C onpeaeneHueM QyHKINH, OpMYIUpPOBAHUE €TO.
Haxoxnenne obnactu onpeaesneHus v 001acTi 3Ha4eHU N QyHKINT
CeoiicTBa O3HakoOMIJIEHHE C TpUMepaMH (PyHKIIMOHAIBHBIX 3aBUCUMOCTEN B pealbHbIX
(¢ yHkumm. [IpOLIECCaX U3 CMEKHBIX JUCLUILINH.
I'padnueckass (O3HaAKOMIIEHHE C JOKA3aTEIbHBIMU PACCYKIECHUSAMU HEKOTOPBIX CBONCTB
HHTepHpeTalus. [TMHEHHON U KBaJpaTUYHOU (QyHKIMH, TPOBEIEHNE UCCIIEA0 BaH Ul TIMHEWHOM,
IIpumepsl KyCOYHO-JTMHEHHOH, APOOHO-IMHENHHOH U KBapaTHUHOHN (QDyHKIUH,
( yHKIMOHAJBHBIX[TOCTpOCHHE UX TpadukoB. [locTpoeHne u uTeHrEe rpad@uKoB (GyHKIIHIA.

lccnenoBanue (hyHKIUU.
CocraBiieHue BUAOB (QPyHKIHH O JaHHOMY YCIIOBHIO, PELIICHNE 33134 Ha

PKCTPEMYM.

U TPUTOHOMe-
TpUYeCcKHe
¢ ynkum.
OoOpaTHbIe
TPUTOHOMe -

TPpUYECKHUE

¢ yaxuun

siBJIe HUSIX BrinmonHenue npeobpa3zoBanHuii rpaduka GyHKIUN

Oo0paTHble VI3yueHue nonamusa oopamnoil gynKyuu, onpeeieHue Bujia i nocmpoenue

¢ ynxkuun epaguka oopamnon hynkuyuu, naxoxccoenue ee od1acmu onpeoeieHus u
oo1acmu 3nauenuil. [lpumeHnenne cBOMCTB QyHKUIMI NP HCCIET0BaHUU
YPaBHEHUM U pEIeHUH 3a/1a4 Ha SKCTpeMyM. O3HAaKOMJIEHUE C TOHATUEM
CJIOKHOU (PyHKIIUU

CreneHHbIeE,
NoKa3aTeJibHbIE,
siorapug Mmuve ckue

Brrunciienue 3HaueHn i QyHKUMHE 10 3HaYeHHIo aprymenTa. Onpenaenenue
[10JIOKEHHSI TOUKH Ha rpaduke 1o ee KOOpAUHATaM U Hao0opoT.
licrionb30BaHue CBOMCTB (PYyHKUMH A1 CpaBHEHUSI 3HAUEHU N cTerIeHel u
morapuMoB.

[TocTpoenue rpaduKoB CTETIEHHBIX U JIOTapU(PMUUIECKUX (PYHKLIMH.




Permenre moka3aTeabHbBIX U JIOrapu(PMUUECKUX YpaBHEHUH M HEPABEHCTB O
M3BECTHBIM AJITOPUTMAM.

O3HaKOMIIEHHE C TOHATHEM HENPEPHIBHOM MEPUOANYECKON PYyHKIINH,
(hopMyITHpOBaHNE CBOWCTB CHHYCA M KOCUHYCA, IOCTPOEHUE UX IPA(PUKOB.
O3HaKOMJIEHHE C TOHATHEM TapMOHUYECKUX KOJeOaHUW U MpUMepaMU
rapMOHMYECKMX KOJIEOaHUM /17151 ONMCaHUs IPOLECCOB B (U3HUKE U APYTHX
00J1aCTSAX 3HAHMUSL

O3HaKOMIJIEHHE C MIOHATHEM pa3pbIBHOM Nepuoanyeckoi GyHkuuu,
(opMyIHpPOBaHHE CBOMCTB TAHTEHCA U KOTAHTEHCA, IOCTPOEHUE UX TPAPUKOB.
[TpuMeHeHre cBOMCTB (PyHKUMN JUTsl CPaBHEHUSI 3HAYSHHU TPUTOHOME -
TPUYECKUX (PYHKIIUN, pEIIeHUs] TPUTOHOMETPUUECKUX YPaBHEHU.
ITocmpoenue zpagurkoe 00pammnbvIX MPpUOHOMEMPUHECKUX QYHKUUIL U
onpedenenue no pagpukam ux ceoiicma.

BrinonHenne npeodpa3zoBaHus rpauKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IlocieqoBaTeILHO

CTH

O3HaKOMJIEHHE C TOHATHEM YHCIIOBOM ITOCIIE0BATEIBHOCTH, CIOCO0aMH ee
3a71aHN s, BBIYUCICHUSMU €€ YICHOB.

O3HaKomNeHue C NOHAmMUEM nPedena nocied06amelbHOCHU.
(O3HaKOMJIEHHE C BBIYMCIEHUEM CYMMbl OECKOHEYHOI'0 YHMCIIOBOIO psiia Ha
[IpUMeEpPE BBIUMCICHUS CyMMbl OECKOHEUHO YOBIBAIOIIEH Ie0MeTpHUIeCKOM
[IPOIPECCUMN.

Permenre 3amaq Ha MpuMeHEeHNE POPMYIIBI CyMMBI OECKOHEUHO YOBIBAIOIIeH

FEOMETPUYECKON ITPOTPECCUU

IIpousBoaHasi u ee

IMPUMEHCHUE

O3HaKOMJICHHUE C TTOHATUEM ITPOU3BOJHOM.

3ydeHue u GOpMYyIHPOBAHKE €€ MEXaHHUYECKOTO U FT€OMETPUUYECKOTO
CMBICJIa, U3YUYECHHUE AJITOPUTMA BBIYMCIICHUS POU3BOAHON HA IPUMEPE
BHIYMCIICHHSI MTHOBEHHON CKOPOCTH U YIJIOBOTO KOA(DUIIMEHTa KacaTelbHOM.
CocraByiecHHE ypaBHEHUS KacaTeIbHON B 00IEM BH/IC.

'YcBoenue mpaBuit qudpepeHIIupoBaHUsI, TAOIHUITBI TPOU3BOTHBIX
pIIEMEHTapPHBIX PyHKIIMH, TpUuMeHeHue 1711 quddepeHnpoBanus GyHKIHH,
COCTaBJICHUS YPAaBHEHUsI KacaTeIbHOM.

lI3ydeHne TeopeM O CBSI3M CBOMCTB (DyHKIIMU M TPOU3BOAHOM, (GOp MyITHPOBKA
X,

[IpoBeneHue C MOMOIIBIO TPOU3BOAHON HCCleAOBaHUS QyHKIIUH, 3aJaHHON
(bopMyIIoi.

YcraHOBIJIEHHE CBS3U CBOMCTB (D)yHKIIMU U TPOU3BOJIHOM 1O UX IpauKaMm.




[ I[pMeHeHNe TPOU3BOIHON IS PEIICHMS 3a/1a4 Ha HAXOKICHUE

HaI/I6OJ'IBH_IeFO, HanMCHBILICTO 3HAUCHUA U HA HAXOXKICHHEC SKCTpEMYyMa

IlepBooOpa3Hasi u

HHTE rpaJI

O3HaKOMIIEHHE C TTOHSATHEM MHTErpaia u mepBooOpazHoO.

3ydeHne mpaBuia BEIYMCICHUS TIEPBOOOPa3HO 1 TeopeMbl HproToHa—
UleitoHuIIA.

Pemenne 3a1a4 Ha CBSI3b NIEPBOOOPA3HON U €€ IPOU3BOIHOM, BRIYUCIICHUE
[epBO0OOpa3HON I TaHHOM (DyHKIIHH.

Permenue 3a1a4 Ha MpUMEHEHHE HHTETpajia AJsl BRIYUCICHUS (DH3H YECKUX

BEJIMYMH 1 ILIOIIAAeH

YPABHEHHUSA 1 HEPABEHCTBA

YpaBHeHusi u
CHUCTEMBbI
YPaBHe HUI
HepaBeHncrBa u
CHCTEMBbI

HepPaBeHCTB ¢

O3HaKOMJIEHHE C POCTEHIIMMH CBECHUSMHU O KOPHSX anreOpanvecKux
YPaBHEHUH, TOHATHSIMH UCCIICIOBAHUS yDaBHECHHUI I CUCTEM YPaBHEHUH.

3ydyeHne Teopru paBHOCUIIBHOCTH YPaBHEHU U ee mpuMeHeHus. [1o-

ABYMSI BTOPEHIE 3aIIMCH PEIICHHS CTaHAAPTHBIX YpaBHEHU M, TPUEMOB Mpeo0-
nepeMeHHBIMM [pa30BaHUs YPaBHEHUM JJI CBEJICHUS K CTaH/IapTHOMY YPaBHEHUIO.
Conepxanue XapakTepuCTMKA OCHOBHBIX BH/I0OB JeSITeJIbHOCTH CTY/I€HTOB (Ha YPOBHE
00yueHHust yue OHbIX 1€ iCTBUI)

PeleHne panoOHaAIbHBIX, UPPAlMOHAIIBHBIX, [I0KA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUH U CUCTEM.

cnionb30BaHUE CBOMCTB M TpaduKoB (DYHKITUH IS PEIICHUST YpaB HEHUM.
[loBTOpEHNE OCHOBHBIX IPUEMOB PEILIEHUS] CUCTEM.

Pemenue ypaBHEHH ¢ TPUMEHEHUEM BCEX TPUEMOB (pa3ioxKeHUs Ha
MHO>KUTEIHU, BBEJCHH S HOBBIX HEM3BECTHBIX, I1OJCTaHOBKHU, Ipay YECKOTO
MeTOo/1a).

Permenne cucreM ypaBHEHHH ¢ PUMEHEHUEM PA3IMIHBIX CIIOCOOOB.
O3HakoMIIeHHE ¢ OOIIMMU BOIIPOCAMU PEIICHHS HEPaBEHCTB U UCIIOJIb30BaHUE
CBOICTB U rpaukoB (GyHKUIMHI IpH pelieHnH HepaBEeHCTB. Pemenue
HEPaBEHCTB M CUCTEM HEPaBEHCTB C IPUMEHEHHEM Pa3InyHbIX CIIOCOOOB.

HpI/IMeHeHI/Ie MAaTCMATHYCCKHMX METOAOB I pCHICHUA COACPIKATCIIbHBIX 3a1a4




13 pa3InuHbIX oOsiacTeil Hayku U npakTtuku. MHTepnpeTupoBanue

[PE3YJIIbTATOB C YUCTOM PCAJIbHBIX OI‘paHI/I‘IeHI/Iﬁ

3JEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOITHOCTEU U CTATUCTUKH

OcCHOBHEIE
MOHATHUSA

KOMOUHATOPUKH

l3ydeHne mpaBuia KOMOMHATOPUKU U IPUMEHEHUE NPU PEIICHU U
KOMOMHATOPHBIX 33/1a4.

Pemenne KoMOMHATOPHBIX 33[1a4 METOAOM Iepedopa U Mo MpaBUITy
[YMHO>KEHHUSL.

O3HaKOMIIEHHE C TOHSATHSMH KOMOMHATOPUKHU: pa3MEIICHUSMH, COUYETaHUSMH,
repecTaHOBKaMH U GopMynaMu i X BerauciaeHus. OO0bsicHEeHe 1
puMeHeHre GopMyIT Ui BHIYMCICHUS pa3MeIleHHH, TepeCTaHOBOK U
COUYETAaHU IIPU PEILICHUY 33/1a4.

O3nakomiienue ¢ OuHoMoM HetoToHa 1 TpeyronbHukoM [lackans. Pemenue

MPAaKTHYCCKUX 3a1a4 C HCIIOJIb30BAHUEM MMOHATHUH 1 IpaBuiI KOM6I/IHaTOpI/IKI/I

JJIeMeHTbI TeOPHHU

I/I3y‘IeHI/IC KIaCCUYCCKOTO OIIPCACICHUSA BEPOATHOCTH, CBOIMCTB BCPOATHOCTH,

BePOSITHOCTE I TEOPEMBI O CyMME BEPOSTHOCTEM.
PaccmoTpeHue mpuMepoB BBIUUCIIEHUS BEPOATHOCTEN. Pelenue 3anau Ha
BBIUMCIICHUE BEPOSTHOCTEH COOBITHI
IIpeacraBienne (O3HAKOMIIEHHE C IIPEACTABICHUEM YU CIIOBBIX IaHHBIX U UX XapaKTe-
AAHHBIX [PUCTHUKAMH.
(Tabdauupl, PemeHne npakTH4ecKux 3a7a4 Ha 00pabOTKy YMCIOBBIX JaHHBIX, BHIYMCICHHUE
AUATPAMMBI,  [MX XapaKT€PUCTUK

rpacg nxkmu)




I'EOMETPUA

IIpsimble u
MJIOCKOCTH B

MPOCTPAHCTBE

DOopMyIMpPOBKA U IPUBEICHUE 10KA3aTEIbCTB IIPU3HAKOB B3aMMHOIO
[PaCIIOJIOKEH U IPSAMBIX U IIJIOCKOCTEN. Pacnio3HaBaHue Ha YepTekax U
MOJEIISIX Pa3IMYHBIX CIIy4a€B B3aUMHOIO PACIIOJIOKEHUS IPSIMBIX U
[1JIOCKOCTEH, apTyMEHTUPOBAHUE CBOUX CyKJIeHUNH. DopMynupoBaHue
ONpPENEIICHUM, IPU3HAKOB U CBOMCTB MapajliebHbIX U MEPIEH IUKYIISIPHBIX
[1JIOCKOCTEH, JBYIPAHHBIX U JTMHEHHBIX YIJIOB.

BrinosHEeHE TOCTPOEHU S YITIOB MEXKAY MPSIMBIMU, IPSMOM U IIIOCKOCTHIO,
MEXy TNIOCKOCTSIMM I10 ONMCAHUIO U PaCIlO3HABAHUE UX HA MOJEIISX.

[ [pMeHeHNEe NPU3HAKOB U CBOMCTB PACIIOI0KEHUS IPSAMBIX U IJI0 CKOCTEN
[P PEILIEHUU 3a/1a4.

300pa’keHne Ha PUCYHKAaX U KOHCTPYMPOBAHUE HA MOJIEIISX Mep-
[IEHIMKYJISIPOB U HAKIIOHHBIX K IJIOCKOCTH, NPSIMBIX, MapaluIeIbHbIX
[JIOCKOCTEH, YITIOB MEXIY MPSIMOU U TIIIOCKOCTBI0O M O00OCHOBAHHE
[TOCTPOCHMUSI.

Pemenue 3a1a4 Ha BIYMCIEHHE TEOMETPUUECKUX BeMMYUH. ONKCchIBaHUE
[PacCTOSIHUS OT TOUYKH 10 INIOCKOCTH, OT IPSIMOM JIO0 TJIIOCKOCTH, MEXKAY
[IJIOCKOCTSMU, MEKIY CKPEIMBAOIMMHUCS MPSIMBIMH, MEXKYy ITPOU3BOJIBHBIMU

(urypaMu B MpOCTPaHCTBE.

Copnep:xkanue

00yueHHsA

XapaKTepHCTmca OCHOBHBIX BH/IOB A€ATECJIBHOCTH CTYACHTOB (Ha YpoBHE

yue OHbIX 1€ ICTBUI)

DopMynupoBaHUE U TOKa3bIBAHNE OCHOBHBIX TEOPEM O PACCTOSHUSIX (TEOpEM
CYILIECTBOBAHMSI, CBOMCTBA).

300pakeHre Ha YepTekax U MOJAEISAX PACCTOSHUS U 0OOCHOBAHUE CBOUX
cyxnennii. OnpeneneHue U BbIYUCICHUE PACCTOSIHUMN B PO CTPAHCTBE.
[IprmeneHnue GopMyll U TEOpPEM IIAHUMETPUU JUIS peIlieHUsl 3a1a4.
O3HaKOMIIEHHE C TOHATHEM NapAJUIETBHOTO IPOEKTUPOBAHUS U €TO
cBoiicTBaMu. @opmynuposanue meopemol 0 RAOWAOU OPMOZOHAIbHOL
npoeKyuu MHO20Y201bHUKA.

[[prmeHeHne Teoprn Jisi 000CHOBAHUS TOCTPOCHHUH U BBIYUCIICHUM.
ApryMEHTUPOBAHUE CBOUX CYXACHUN O B3aMMHOM PaCIOJIOKEHUHN

[IPOCTPAHCTBEHHBIX GUTYP




MHororpanHuky [ONHMCAHKUE U XapaKTEPUCTHUKA Pa3JIUYHBIX BUJ0B MHOTOIPAaHHUKOB,
[IepeYCICHUE UX 3JIEMEHTOB U CBONCTB.

1300pakeHe MHOTOTPAaHHUKOB M BBITIOJHEHHE IIOCTPOCHHUSI HA N30 OpayKeHM X
1 MOJIEIISIX MHOTOTPaHHHUKOB.

BrrurcieHue TMHEHHBIX 3JIEMEHTOB U YITIOB B IPOCTPAHCTBEHHBIX

KOH (purypanusx, apryMeHTUpOBaHUE CBOUX CYKICHUH. XapakTepucTUKa U
1300pakKeHNE CEUCHUS, PA36EPMKU MHO202PAHHUKOG., BBIYCIICHNE
[IOLIAJEH TTOBEPXHOCTEN.

[locTpoeHune nmpocredumx cedeHni Kyoa, npusmbl, nupamuabl. [lpumenenue
(baKTOB U CBEJCHUI U3 IIAHUMETPUH.

O3HaKOMIIEHHE C BUJIaMU CHUMMETpPHI B IPOCTPAHCTBE, (JOPMYIUPOBAHUE
OIIpeAeIEHU I 1 CBOMCTB. XapaKTepUCTUKa CUMMETPHH TEN BpalllCHUS U
MHOTOIPaHHHKOB.

[ [prMeHeHNEe CBOMCTB CHMMETPHUH ITPH PeLlieHNH 3ajad. Mcnonbs3oBanue
[PUOOPETEHHBIX 3HAHUH JUI UCCIIEJOBAHMS U MOJIEIMPOBAHUSI HECIIOXKHBIX
3azay.

l1300pakeHr e OCHOBHBIX MHOTOTPAHHUKOB U BBIIIOJIHEHUE PUCYHKOB 10

YCJIIOBHAM 3aJia4d

Tesia u O3HaKoOMIIEHHE C BUJIaMU TN BpallieHus, GopMyIupoBaHuE UX OMpeICIeHU u
MOBePXHOCTH CBOMCTB.
B pallie HUs DopMynUpoBaHUE TEOPEM O CEUCHUH Ilapa MIOCKOCTHIO U MIOCKOCTH,

KacaTeJIbHOU K cdepe.

XapakTeprucTuKa U U300pakeHHe Tel BpallleHU s, UX Pa3BEPTKH, CCUCHUSI.
PelieHre 3a1a4 Ha MOCTPOCHUE CEUEHU I, BBIUUCIIEHUE JJINH, PACCTOSTHUH,
yrI0B, Ttomaaei. [lpoBenenue noka3zaTesbHbIX PACCYKACHUN MPU PEILIEHU U
3a1ad.

[ I[pMeHeHNe CBONMCTB CHMMETPUM IIPU PELICHUY 3a/1a4 Ha TEJIa BPALLICHHUS,
KOMOMHAITHIO TEJI.

I/I306pa)KCHI/IC OCHOBHBIX KPYITIBIX TCJ U BBIITOJIHCHHUC PUCYHKA I10 YCJIOBUIO

3agaun
N3mepeHus: B O3HAKOMJICHHE C TIOHSATHSIMHU TIJIOMAIH U 00beMa, aKCHOMaMHU M CBOHCTBAMH.
reoMe TpUM Permenue 3a/1a4 Ha BBIYMCIICHHE TUIOMIA/ICH NIIIOCKUX QUTYP C TPUMEHEHUEM

COOTBETCTBYIOUMX (opMyl U (AaKTOB W3 IJIAHUMETpHH. M3ydeHue Teopem o
BBIYHMCICHUH 00bEMOB IIPOCTPAHCTBEHHBIX TEJI, pEILICHUE 3aa4y Ha
npuMeHeHne GopMyn BerauciieHus 00beMoB. M3yuenue dopmyn s

BEIYM CIICHUS IJIOIAASH HOBCpXHOCTGfI MHOTOTPAHHHUKOB U TCJI BpallICHU .




O3HaKOMJIEHHE C METOJJOM BBIUMCICHHUSI IIONAIN TTOBEPXHOCTH CEepHI.
Pemenue 3a1a4 Ha BBIYMCIICHHE TUIOLIAIEH TOBEPXHOCTU MTPOCTPaH CTBEHHBIX

TCII

Koopaunarsl n

(O3HaKOMJICHHE C TOHATHEM BCKTOpA. I/ISY‘IGHI/IC I[CK&pTOBOﬁ CHCTCMbI

BEKTOPbI KOOpPAMHAT B IIPOCTPAHCTBE, IOCTPOCHUE 110 33JAHHBIM KOOPAXHATaM TOYEK U
[JIOCKOCTEN, HaXOKICHUE KOOPAUHAT TOYEK.

Conep:xanue XapaKTepuCTHKA OCHOBHBIX BH/IOB /IeSITEJIbHOCTH CTY/ICHTOB (HA YpOBHe

00yueHus Y4eOHBbIX AeCTBUH)

HaxoxaeHue ypaBHEHUN OKPYKHOCTH, cepsbl, MIOCKOCTH. Beruucnenue
[PACCTOSTHUI MEXKIY TOYKAMU.

l13ydeHne CBONCTB BEKTOPHBIX BEJTUYMH, IPaBUJI Pa3/I0KEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPABUII HAXOXKACHHS KOOPAUHAT BEKTOpa B
[IPOCTPAHCTBE, IPABUJI ACHCTBUI ¢ BEKTOpAaMH, 3a/1aH HBIMU KOOPIMHATAMHU.

[ [puMeHeHNe TEOpUH IIPY PEILEHUH 331a4 Ha ACUCTBUS C BEKTOPAMH.
lI3ydeHne CKaJIIpPHOTO MPOU3BE/IEHUS BEKTOPOB, BEKTOPHOIO YPaBHEHHUS
[IPSAMOM U INIOCKOCTH. [IpuMeHenne Teopuu Npu pelieHny 3a1a4 Ha AeHCTBUSA
C BEKTOpaMH, KOOPAUHATHBIN METOJ, TPUMEHEHUE BEKTOPOB /ISl BBIYMCICHUS
BEJIMYMH YIJIOB U pacCTOAHUM. O3HAKOMIIEHHE C JOKA3aTEIbCTBAMU TE€OPEM
CTEPEOMETPHUH O B3aUMHOM PACIIOJIOKEHUU MPSAMBIX U MJIOCKOCTEN ¢

M CITOJIB30BAHUEM BEKTOPOB




AKTHUBHBIE U HHTCPAKTUBHLIC (l)OprI MpOBE€ACHUA 3aHATHH

no yuyeonou nucummuiade I11.01 Maremaruka

Tema 3anaTui

®opMbl NPOBeJAeHUA 3AHATHI

Tema 1.Pa3ButHe MOHATHS O YUCIIE

PaboTa B ManbIx rpynmnax

(mpubIMKEHHBIC BEIYUCICHUS U

MOTPCIIHOCTD HpI/I6JII/I)KeHI/IH. KommnnekcHble uncna

W IEHCTBUS HAJl HUMH ).

Tema 2. KopHu, crernenu u gorapumbl

MarteMaTH4ecKU TUKTAHT

[IpoGiemHBbIE CUTYaIUK

Tema 3.DyHKIIMH, UX CBONCTBA U

rpaduxu.

Pabora B ManbIx rpymnmnax
( crio’xeHMe rapMOHUYECKUX KOJIEOaHUI )

IloaroroBka u 3aCJIyllMiBaHUEC OOKIIaa0B

Tema 4.OCHOBBI TPUTOHOMETPUH

MaremaTuueckuii TUKTaHT

Tema 5.YpaBHEHHS U HEPABEHCTBA

PaboTa B ManbIx rpymnmax
(I'paduueckoe pemeHne ypaBHEHHH U
HepaBeHCTB. MccnenoBanue ypaBHEHUM

Y HEPABEHCTB C IMapaMeTPOM)

Tema 6.Hauaia MaTeMaTHYECKOTO

aHaJin3a

MareMaTHUeCKU TUKTAHT
Pabora B ManbIx rpynmax

(TTonsTne muddeperirana u ero NPUIOKEHUE)

Tema 7. MHTErpan u ero npuMeHeHne

MaremaTHdecKui TUKTAaHT

KBH

Tema 8. KoopimHaThl U BEKTOPBI

Tect - sxkcnipecc [IpobaemHubIe cCUTYaIrTuu
PaboTa B ManbIxX rpynmax
(BekropHoe 3amaHue MPSMBIX U MIJIOCKOCTEH B
IPOCTPAHCTBE.

[lapannenbHoe MPOEKTUPOBAHUE)

Tema 9. [Ipsimbie U MJIOCKOCTH B

IIPOCTPAHCTBE

PaboTa B ManbIxX rpynmax
(BekropHoe 3agaHMe MPSIMBIX U MJIOCKOCTEH B
IIPOCTPAHCTBE.

[TapannensHoe mnpoexkrtupoBanue)lIpocmoTp 1
00CyX/IeHEe MYIbTUMEINA- MTPE3CHTAUN
(MHOTOTpaHHHKH )

Pa6ora B manbix rpynmnax (IlpaBunbHblie u

MOJTyIIPaBHJIbHbIE MHOTOIPAHHHUKH )




Tema 10. MHOTOrpaHHUKU U KPYIJIbIE [TpocMoTp U 0OCYKAEHUE MyIbTUMEHA-
Tena npe3eHTanuu (MHOTOrpaHHHUKH )
Pabora B Manbix rpynnax (IIpaBunbHbie 1

IMOJIYIIPaBUJIbHBIC MHOTOI'PAHHH KU

Tema 11. KomOuHaTopuka MaremaTudeckuii TUKTAHT

Tema 12. DnemMeHTH TEOpUU PaboTa B ManbIx rpymnmax
BEPOSATHOCTEN U MATEMATUYECKON (Cxembl bepnymnu. Cpeanue 3HaueHUS
CTaTHCTHKH. U UX IPUMEHEHHUE B CTATHUCTHKE)

Y4eOHO-MeTOANYECKOE M MATePUAJILHO-TEeXHUYECKOe o0ecneyeHue
NMporpaMmsl y4ueOHoi TucuumiInHbl «MaTeMaTuka
B cocraB y4e0HO-METOMYECKOTO U MaTepPHATbHO-TEXHUYECKOTO 00eCTIeueHUs

IpOrpaMMbl Y4eOHOW AUCHUILTMHBI «MaTeMaTuKay BXOIAT:
. HarSIHbIE TOCOOUS (KOMIUIEKTHI YIeOHBIX TaOJHIL, TIaKaThl: «OCHOBHBIE (POPMYITBI
TPUTOHOMETPHU WY, «3HAYCHHSI TPUTOHOMETPUYECKUX QyHKIUNY, «IuddepeHnuansaoe u
MHTETPAIbHOE UCUUCIECHUE» TOPTPETHI BBIIAIONMXCS YU€HBIX-MaTEMATHKOB);
¢ UH(OPMAITMOHHO-KOMMYHHKATUBHBIE CPEJICTBA - KOMITHIOTEPHI;
° KOMILIEKT TEXHUYECKON JTOKYMEHTAIlMH, B TOM YHCIIe TaClIOpTa Ha CPEJICTBA O0OYUEHUS,
MHCTPYKIMU MO UX UCIIOJIB30BAHUIO U TEXHUKE O€30MacHOCTH;
e OubMMOTEeUHBIH (HOHT
B OuGnuoreunsiii OHI BXOIIT:
y4eOHUKY;
y4eOHO-MEeTOIUYEeCKUE TTOCOOHS ISl CTYACHTOB O ITPOBEICHUIO TPAKTUYECKIX

pabor;

y‘Ie6HO'MCTOI[I/I‘leCKI/IC OCOoOus 1Mo OpraHu3aluu CaMOCTOSTEIIbHOM pa60TBI CTYHACHTOB.

Nudopmanuonnoe odecnevyeHne 00yaeHus.




[lepeueHb OCHOBHOI U JJOTIOHUTEIBHOM JIUTEPATYPbI, HEOOXOTUMOMN Il OCBOCHUSI AU CLUILINHBI

OcHoBHasl JTUTEpaTypa:

1. baimmakoB. M. . Maremaruka: yueOHuK. M.: «Akagemusi»,2014. 208 c.

2. baimmakoB. M. 1.  Marematuka: 3agauynuk: yaeOHuk. M.: «Axanemusi»,2014. 416 c.
JlonoJIHUTeJILHASL JIUTEpaTypa:

1. bammakoB. M. 1. Maremaruka: KHUTA IS IPETIOaBaTeNs: yaeOHUK. M.:
«Axkamemus»,2014. 224c.

2. bammvakoB. M. M.  Marematuka: Yueonuk. M.: KHOPYC, 2016. 400c. (Jocrynmao B DBC
«Book.ru)

3. bammvakoB. M. 1. Marematuka: COopHUK3a1a4 TPO(HIBLHON HANIPaBICHHOCTH: Y4eOHOe
nmocobue. M.: «Akanemun»,2014. 416 c.

IIporpammHoe o0ecnieyeHne U MHTEPHET-PeCcypChl:

OO0pa3oBarenbHbIi MaTeMaTHuecKuii cailiT http// www.exponenta.ru

Moe obpaszoBanme http//www. moeobrazovanie.ru

Enunas komnexuus nuudpoBeix oOpazoBarensHbIX pecypcoB http// school- collection.edu.ru


http://www.exponenta.ru/
http://www.moe/

Onucanme mKaJj OLlCHUBAHUA

Hey/J0BJIe TBOPUTEJIb OBJIETBOpPHUTEJb
HNuauxatopsl A P e P XO0po1Io OTJINYHO
HO HO
YpoBeHb 3HAaHHU B N
N YpoBeHb 3HaAHUI
YpoBeHb 3HaHUH | MUHUMAaJIBHO o0neme, s oGLEMe
HUKE€ MHHUMAJIBHBIX | JOMYCTUMBIN COOTBETCTBYIOLIEM ’
IMonHOTA N N COOTBETCTBYIOLLE
. TpeboBanmii. Vmenu | ypoBeHb 3HAHUWH. | Mporpamme
3HAHMI M nporpamme
MECTO rpyosie | JlonymeHo MHOTO | MOJATOTOBKH.
MMOATOTOBKU, 0O€3
OLIMOKU. HerpyobIx onmoOku. | JIomymeHO  HEeCKOJIBKO OIIGOK
HErpyobIX ommOoK
[IponemoncTpupo
BaHbI BCE
[IponemoncTpupoB | IlpogeMoHCTpHpPOBaHbI OCHOBHALC
HOBHBI
[Ipu pELIeHUH | aHbI OCHOBHBIE | BCE OCHOBHBIE YMEHHSL.
YMEHHU S, PEILEHbI
CTaHJApTHBIX  3ajad | yMeHusa. Pemensl | Pemensl Bce OCHOBHBIE
BCE OCHOBHBIE
HE TUIIOBBIE 33/1a4M C | 33Jjaud  C HErpyobIMU
Haanuue 3a7a49u c
. MPOJIEMOHCTPUPOBAH | HETPYOBIMU Ol OKaMH.
yMeHMit OTIEJIBHBIMU
bl OCHOBHBIE YMEHUS. | OIIMOKaMHU. BeinosnHeHb! BCE
HECYIIECTBEHHBIM
Nmenu mecto rpyObie | BoimonHeHsl  Bce | 3afaHusi, B IOJHOM
U HEIOYETaMH,
oL OKH. 3a7laHisl HO HE B | 00bEMe, HO HEKOTOpbIE
BBINOJIHEHBl  BCE
MOJIHOM O0BEMeE. C HeJJ0YeTaMH.
3ajaHus B

IIOJIHOM 00BEME.




[Iporpamma JUCIHTIIMHEI cocTaBiena B cootBetcTBHH ¢ TpebosanuaMu ®I'OC CIIO
no cnenuaisHocTH 09.02.01 KoMIbiOTepHbIE CHCTEMbI H KOMILICKCHIL.
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