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IHosicHuTeAbLHAA 3aIIHCKA.

PaGouas porpamMma o0mieobpa3oBaTenbHOM y4eOHOM JUCLUIUINHBI
«MareMaTukay NpeAHa3HadeHa Juid u3ydeHus wmartematuku B npenenax [IIICC3 nHa Gaze
OCHOBHOTO 00111eT0 00pa3oBaHusl.

PaGouas mnporpamma paszpaboTana Ha ocHoBe TpeboBanuit PI'OC cpeanero oOiiero
00pa3oBaHus, MPEIbIBIAEMBIX K CTPYKTYPE, COJACPKAHUIO U pe3ylbTaTaM  OCBOEHHs y4eOHO
IMCUUIUIMHBL «MareMaTHKa», B COOTBETCTBUHM ¢ PekoMeHmanusMu 10 OpraHu3alud MOJy4YEeHUs
cpeaHero ooémiero oOpa3oBaHMs B TpEAENIax OCBOSHHsS 00pa3oBaTEIbHBIX MPOTPAMM CPEIHETO
npogeccuoHanbHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIero o0pa3oBaHus C yueToM TpeOoBaHUN
(benepanbHBIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U IMOJIydaeMOi mpodeccuu WiH
CNELUANIBbHOCTH  CpelHero mnpodeccuoHanpHOro oOpasoBaHust ( mnuceMo JlemaprameHra
roCyJapCTBEHHOH MONMTUKU B cdepe MOAroToBKU padbounx kaapos u 1O
Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

Copneprxanue mporpaMMbl «MaTemMaTrKa» HallpaBIeHO Ha JOCTH)KEHUE
CHEAYIOUIUX LeJIeH:

e o0ecriedeHne CGHOPMHPOBAHHOCTH TPEACTABICHUH O COLMAIBHBIX, KYJIbTYPHBIX u
UCTOPHUYECKUX (PAKTOPAX CTAHOBJICHHUS MAaTEMAaTHKH;

e o0ecriedyeHne  C(OPMHUPOBAHHOCTU JIOTMUYECKOTO, AaNTOPUTMHYECKOTO W MAaTeMaTH4ecKOro
MBIIIUICHUS;

e oOecrieueHue CGHOPMHUPOBAHHOCTH YMEHUN NPUMEHSTH MOJTyYEHHBbIC 3HAHHS NPU PELICHUU
pa3NUYHBIX 33/ay;

e olecreueHue cOPMUPOBAHHOCTH  MPEJICTABICHHA O  MaTeMaTHKe Kak  YacTu
00I11e4eNIOBEYECKON KYIbTYphl, YHUBEPCAJILHOM SI3bIKE HAyKH, ITO3BOJIAIOLIEM OIHUCHIBATh M
M3y4aTh peabHbIEC POIIECCHI U SIBICHUSL.

B nmporpamMmy BKIIIOUEHO COZEp)KaHUE, HAlIPaBJIeHHOE Ha ()OPMHUPOBAHUE Y CTYICHTOB

KOMITETEHIUM, HEOOXOAUMBIX I KauecTBeHHOro ocBoeHus [IIICC3 Ha 6a3e OCHOBHOIO 0OIIEro
00pa30BaHUs C MOJYUYEHUEM CPETHETO O0IIero 00pa3oBaHusI.

Pabouas nmporpamma o0meoOpazoBaTebHON yUeOHON TUCIHUILTUHBI «MaTeMaTrnka» BKIIOYaeT B

ceOsi: y4eOHBIN MaTepuall, MOCIEA0BAaTEILHOCTh €r0 M3YYEHHs, paclpe/ielieHue Y4eOHbIX 4acoB,

TeMaTuKy pedeparoB, BUABI CaAMOCTOSATENBHBIX pabOT, YYUTHIBasA CHEHUPHUKY [POTrpPaMM

IIOATOTOBKH ocBamBaeMoit CIICIMAaJIbHOCTH.



OBIIIAS XAPAKTEPUCTUKA YYEBHOU JUCHUIIJIUMHBI «<MATEMATHKA»

MaremaTtuka sBiseTcs pyHIaMeHTalnbHOM 0011e00pa3oBaTeIbHON AUCIUIITMHOM
CO CIIO)KMBIIMMCS YCTOHYMBBIM COJEpXKaHMEM M OOMKMMHU TpeOOBaHUSAMHU K IOJArOTOBKE
00yJaronuxcs.

OTO BBIpAXXaeTCsl B COJACP)KAaHUH OOY4EHHUs, KOJIMYECTBE YACOB, BBIICISIEMBIX Ha H3y4CHHE
OTIENBHBIX TEM NpPOrpaMMbl, TIIyOMHE HMX OCBOCHHSA CTyIEHTaMH, OOBEeMEe M Xapakrepe
MPAKTUYECKUX 3aHATUH, BUJIaX BHEAYAUTOPHON CaMOCTOATEIbHOM PabOThl CTYACHTOB.

OOm1re neny N3y4eHns MaTeMaTHKU TPAJAUIIMOHHO PEATU3YIOTCS B YEThIPEX HAPABICHUSAX:

1) obmree npencrabiieHre 00 UACSIX U METOIaX MATEMAaTHKH;

2) MHTEIJIEKTYyaJlbHOE Pa3BUTHE;

3) oBnaseHue HEOOXOAUMBIMH KOHKPETHBIMU 3HAHUSMU U YMEHUSMU;

4) BocniMTaTeIbHOE BO3/ICHCTBHE.

[Tpodunusanus nenel MareMaTHYECKOro OOpa3oBaHMs OTpakaeTcs Ha BhIOOpE NMPUOPHUTETOB B
OopraHu3anu y4eOHO# nesTenbHOCTH oOyuaromuxcs. s TexHuuyeckoro npoduist oOpa3oBaHUs
BBIOOp IIeJiell cMemaeTcss B MparMaTH4ecKOM HalpaBJIeHUH, MPEAyCMaTPUBAIOLIEM YCHIICHUE U
pacupeHue NpUKIAIHOTO XapaKkTepa U3y4eHNs: MaTeMaTHKH, IPEUMYIIIECTBEHHO OpUeHTalluu

Ha aJITOPUTMHUYECKUI CTHIIb TIO3HABATENbHON A TEILHOCTH.

Takum oOpa3oMm, peanu3alus COJACpKAaHUS YUEOHOM IUCHMIUIMHBI OPHEHTUPYET Ha
INPUOPUTETHYIO pOJIb MPOLECCYabHBIX XapaKTEPUCTUK Y4eOHOM pabOThl, 3aBHUCAIIMX OT
MOJIydCHHUSI OIbITa HMCIIOJB30BAaHUS MAaTeMaTHKH B COJEP)KATENbHBIX M HPOQecCHOHATBHO
3HaYMMBIX CHTYyalUUsAX [0 CPaBHEHHIO C  (OPMaATbHO-YPOBHEBHIMH  pE3yIbTaTUBHBIMU
XapaKTepUCTUKaMU OOydeHUsI.

Conepxanue y4eOHOM AMCIUIUIMHBI  pa3pabOTaHO B  COOTBETCTBUM C OCHOBHBIMHU
coJiepKaTeIbHBIMH JIUHUAMHU 00yUeHHs] MaTeMaTHKe:

° anreOpanyeckas JIMHUS, BKJIIOYAIONIass CUCTEMAaTH3alMIO CBEICHUN O 4YHCIax; H3ydeHHe
HOBBIX U 0000IIeHNE paHee M3YYEHHBIX OIepanuil (BO3BEJCHHE B CTEICHb, W3BJICUEHUE KOPHS,
norapu(pMUpOBaHUE, CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC U OOpaTHBIE K HUM); N3yUYe€HHE HOBBIX
BUJIOB YHCIIOBBIX BBIpAXEHUH M (OPMYI; COBEPIICHCTBOBAHWE IPAKTHUYECKHX HABBIKOB U
BBIUMCIIUTEIILHOW KYJBTYpPhI, PACIHIMPEHHE M COBEPIICHCTBOBAHUE alreOpanyeckoro armapara,
Cc(OPMHPOBAHHOTO B OCHOBHOHM IIKOJIE, U €r0 NPUMEHEHHWE K PEIICHUI0 MaTeMaTHYeCKHX H
MPUKIIAIHBIX 33/1a4;

° TEOPETHKO-(YHKIIMOHANbHAS JIMHUS, BKIIOYAIONIAs CUCTEMAaTH3allMI0 W paCIIMpPEHue
CBEICHUI O (YHKIMAX, COBEPIICHCTBOBAHME TI'paMUECKUX YMEHMH; 3HAKOMCTBO C OCHOBHBIMHU

nacasMmM M MCECTOAAaMHU MATCMATHYCCKOI'O aHaiu3a B 06’beM€, IO3BOJIAIOIIEM HCCIICA0OBATH



SNIEMEHTapHble (YHKIMM M peuiarb NpOCTEHIINe TeoMeTpudeckue, (QU3MUecKue u Jpyrue
MIPUKJIAIHBIC 331a4H;

° JUHUS YpAaBHEHHMM M HEPAaBEHCTB, OCHOBAaHHAas Ha TIIOCTPOCHUH U HCCIEIOBAHUU
MaTeMaTHYeCKUX MOJeNel, mepeceKkaromasics ¢ anredpandeckoil 1 TEOpeTUKo- (pyHKIHOHATBHON
JUHUSAMHA ¥ BKJIIOYAIONIAs pa3BUTHE U COBEPUICHCTBOBAHWE TEXHUKHU alreOpandecKux
npeoOpa3oBaHuil JUId PELIeHUs] YpaBHEHHM, HEPABEeHCTB M CUCTEM; (POPMHUPOBAHUE CHOCOOHOCTH
CTPOMTH U UCCIENOBATh MPOCTEUIINE MaTEMaTHUECKUE MO MPH PEUICHUN MPHUKIAHBIX 337134,
3a7a4 U3 CMEKHBIX TUCLUTUINH;

° reoMeTpuyuecKasl JIMHUS, BKIIOYAIOIIAsi HArJsAHbIe MPEICTaBICHHS O MPOCTPAHCTBEHHBIX
¢urypax u u3ydeHue X CBOUCTB, GOPMUPOBAHHE M Pa3BUTHE MPOCTPAHCTBEHHOI'O BOOOpaKEHUS,
pa3BUTHE CHOCOOOB T€OMETPUUYECKUX H3MEPEHUH, KOOPAMHATHOIO M BEKTOPHOTO METOJOB IS
peleHusl MaTeMaTUYeCKUX U MPUKIIAIHBIX 3a/1a4;

° CTOXaCTHYECKas JIMHMSA, OCHOBAaHHAs Ha pPa3BUTHM KOMOMHATOPHBIX  yMEHH,
MPEJCTAaBICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKPYXKAIOIIEr0 MUPA.

B rTemarnuyeckux IulaHaX MporpaMMbl Y4eOHBI Marepuana mpejacTaBieH B (opme
YepenyIoIerocss pa3BepTHIBAHUS  OCHOBHBIX  COJEPXKATENbHBIX JUHUHA  (anredpanmyecKoi,
TEOPETUKO-(DYHKIIMOHATHHON, YPAaBHEHUN U HEPABEHCTB, T€OMETPUUYECKOM, CTOXaCTUYECKOM), YTO
MO3BOJISICT THOKO MCIIOJIb30BATh UX PACIIOJIOKEHHE U B3aUMOCBS3b, COCTABIIATh KAJICHAAPHBIN IJ1aH,
10 - pa3HOMY 4epeaysl y4eOHbIE TEMBI.

N3yuenne oOmeoOpa3oBarenbHoi  ydeOHOM aucuuIuinHbl  «MaremaTuka» —3aBepIuaeTcs
MOJIBEZICHHEM HTOTOB B (pOpME 3K3aMEHa B paMKax MPOMEXKYTOUHOH aTTecTalud CTYACHTOB B

nporecce ocBoenus [TIIICC3 ¢ momydyenuem cpenHero oouero 06pa3oBaHusl.

MECTO YYEBHOM JUCIATLJIMHBI B YYUEBHOM ILJIAHE

VYuebnas paucnumiuHa «MaremaTHkay —SBISETCS  y4eOHBIM TMpeAMETOM  00s3aTelnbHOM
MpeIMETHOM 00IacTH
«Marematuka u uapopmatukay @I'OC cpennero obiiero 06pa3oBaHusl.

B npodeccuonansHOl 00pazoBaTeNbHON OpraHM3alMd, peaau3yrouieil 00pa3oBaTeIbHYIO
nporpamMmy cpeaHero oomiero obpasoBanusi B mpenenax ocBoenus IIIICC3 Ha 6a3e OCHOBHOTO
oOmiero obpa3oBanus, ydyeOHast qUCHUIUIMHA «MaTemMaTuka» u3ydaercs B 00pa30BaTEIbHOM IIUKIIE
yuebnoro turana [IIICC3 Ha 6a3e OCHOBHOTO OO0IIEro OOpa3oBaHHs C TONYYCHHEM CPEIHETO
oOrmiero oOpa3oBaHUsL.

B yuebnpix mmanax [MIICC3 yueOnas mucruruimHa «MaTeMaTHKa» BXOJIUT B COCTaB OOMIUX

0011e00pa30BaTeNbHBIX yYEOHBIX IUCLUUIUIMH, (OPMUPYEMBIX M3 0O0S3aTENbHBIX MPEIMETHBIX



obmnacteit ®I'OC cpennero obuiero odpazosanus, i crnernuansHocTeit CITIO cooTBeTCTBYIOLIETO

npoduiis mpohecCHOHATBFHOTO 00pa30BaHUsI.

PE3YJBTATBI OCBOEHUS YYEBHOU JUCIHHUIIJINHBI
OcBoeHue conepkanus yaeOHOW TUCIUILTUHBI «MaTeMaTHKa» 00eceunBaeT JOCTIKCHHE
CTYACHTaMH CIIEAYIOLHUX Pe3yabmamaos:
® JIUYHOCHIHBIX:
- cOPMUPOBAHHOCTD MPEICTABICHHUI O MATEMATUKE KaK YHUBEPCALHOM  SI3BIKE HAYKH,
CPEACTBE MOJICIIMPOBAHUS SIBJICHUH U MTPOLECCOB, UICSIX U METOJIaX MaTEeMaTUKH
- IMOHMMAHUE  3HAYUMOCTM  MAaTeMaTUKH  JUII  HAy4YHO-TEXHUYECKOIO  IpOrpecca,
c(hOpPMUPOBAHHOCTH OTHOIIICHUH K MaTeMaTHKEe KaK K YacTH OOIIEYeIOBEYECKOW  KyIbTYpHI Uepe3
3HAKOMCTBO C UCTOPUEN PAa3BUTHSI MATEMATUKH, 3BOJIIOLME MaTEMAaTHYECKUX UIEH;
- pa3BHTHE JIOTUYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPAKCHHSI, AITOPUTMHUYECKON
KYJIBTYpPbI, KPUTUIHOCTH MBIIIUICHUSI HA YPOBHE, HEOOX0uMOM [yt Oyayiiei mpodecCHOHaTbHOMI
NeSITeNLHOCTH, JUIS IPOJOJDKEHUSI 00pa30BaHUs 1 CaMOOOpa30BaHUs;
- OBJAJICHUE MATEeMATHYECKUMU 3HAHUSAMU U YMEHUSMH, HEOOXOIUMBIMH B  TIOBCEIHEBHOM
JKU3HU, JUIi OCBOCHHS CMEXHBIX €CTECTBEHHO-HAyYHbIX JUCLUILIMH W JUCHHILIAH
npo(ecCHOHANBPHOTO IMKJIA, JJIs TOJydeHHs o0pa3oBaHMs B 00JacTAX, He TpPeOYIOIMHX
yri1yOJIeHHON MaTeMaTu4ecKOl MOATOTOBKHY;
- TOTOBHOCTH U CIIOCOOHOCTH K 00Opa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha MPOTSHKEHUU
BCE KU3HHU; CO3HATEIILHOE OTHOIIIEHHE K HEMPEPHIBHOMY O00pa30BaHHUIO KaK YCIOBUIO YCTECIIHON
npoeccuoHaTBFHON M 00IIECTBEHHON AEATEIIbHOCTH;
- TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSTEIBHOM TBOPYECKON U OTBETCTBEHHON  JESITENLHOCTH;

- TOTOBHOCTH K KOJUIGKTHBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU B 00pa- 30BaTEJIbHOM,

OOIIECTBEHHO TOJE3HOH, Y4eOHO-MCCIIE0BATEILCKOM, MPOSKTHOH U IpYyrux BUAAX
JEeSITENIbHOCTH;
- OTHOIIEHHE K MPO(pEeCCHOHATBHON NEATEIbHOCTH KaK BO3MOXXHOCTH Y4acTHs B peleHnH

JUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHATBHBIX MTPOOIIEM;

o Memanpedmemublx:

= YMCHHC CaMOCTOATCIIbHO OIPCACIIATh SN U 3ada4l U COCTABJIATH IJIAHBI ACATCIBHOCTH,
CaMOCTOATCIIBHO  OCYIICCTBJIATD, KOHTPOJIMPOBATH u KOPPCKTUPOBATL  ACATCIbHOCTD,
HCIOJIb30BATH BCC BO3MOJKHBIC PECCYPCHI IJId JOCTUKCHUSA TIOCTABJIICHHBIX Heﬂeﬁ U pcajin3anun

IIJTaHOB ACATCIBHOCTH, BBI6I/IpaTI> YCIICIIHBIC  CTPATCIMU B PA3JIMYHLIX CUTYALIUAX,



- yYMEHHE MpPOAYKTUBHO OOIIAThCS W B3aMMOACHCTBOBATH B IMPOIECCE COBMECTHOM
JEATeNbHOCTH, YYUTBIBATh TO3ULUH JPYrUX YYaCTHUKOB JESATEIBHOCTH, 3(P(eKTuBHO
pasperiatb KOH(QIUKTHL;

- BIIQJICHUE HABBIKAMHU T[I03HABATEIHHOW, Y4eOHO-UCCIIEIOBATEILCKONM H MPOEKTHOMN
NEATeNbHOCTH, HAaBbIKAMHM  pa3pelieHuss MpoOJieM; CHOCOOHOCTb M TOTOBHOCTH K
CaMOCTOSITEJIBHOMY ITOUCKY METOJOB PELICHHS NMPAaKTUYECKUX 3a]ad, IPUMEHEHUIO Pa3JIMYHbIX
METOJI0B IO3HAHUS;

- TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSATENBHOW HH(POPMAIIMOHHO-TI03HABATEIBHOM
JEATeNbHOCTH, BKJIIOUAsi YMEHUE OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX  HH(pOpMAIHH,
KPUTUYECKH OLIEHUBATh M HHTEPIPETUPOBATh MH(OPMAIMIO, TOIY4aeMYI0 W3 Pa3iIMYHBIX
HUCTOYHUKOB;

- BIIQJICHUE SI3BIKOBBIMU CPEICTBAMM: YMEHUE SICHO, JIOTUYHO M TOYHO U3JIararb CBOIO TOUYKY
3pEHHUs], UCIIOJIb30BATh A/ICKBATHBIC SI3bIKOBBIE CPEICTBA;

- BIIaJICHUE HAaBbIKaMH MMO3HABATEIHHOM pe(ieKCHU KaKk CO3HAHMS COBEPIIAEMBIX JCUCTBUH U
MBICJIMTENBHBIX IIPOLECCOB, MX PE3YJIbTaTOB M OCHOBAHUM, TI'PAHMI] CBOEr0 3HAHUS WU
HE3HaHUs, HOBBIX IIO3HABATEIIBHBIX 3a4a4 U CPEACTB I UX JTOCTUKECHUS,

- IeJIeYCTPEeMJICHHOCTh B TIOMCKAaX M MPUHATHH PELICHUH, COOOPa3UTENbHOCTh U MHTYHUIIHS,
Pa3BUTOCTh TMPOCTPAHCTBEHHBIX MPEACTABICHUHN; CIIOCOOHOCTh BOCHPUHUMATH KpacoTy H
rapMOHUIO MUPA;

® npeoMemHbvixX:

- copMHPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKe KaK 4YaCTH MUPOBOM KyIbTYphl U MECTE
MaTeMaTUKU B COBPEMEHHOMN IMBUIIM3AIMH, CIIOCO0AaX OMUCAHUS SBJICHHUN PealbHOTO MUpa Ha
MaTE€MaTHUYECKOM S3BIKE;

- copMHPOBAaHHOCTH MPEACTABICHUNA O MaTEeMAaTUYECKUX MOHATUAX KaK Ba)KHEHIINX
MaTEeMaTUYECKUX MOJENAX, O3BOJISIONIMX ONKUCHIBATh U U3y4aTh Pa3HbIC IIPOLIECCHI U SIBICHUS;
ITIOHUMAaHHE BO3MOKHOCTU aKCHOMAaTHYECKOIO IIOCTPOCHUSI MATEMATUYECKUX TEOPUH;

- BJIQJICHUE METOJAaMH JO0Ka3aTeIbCTB U QJITOPUTMOB pELICHUS, YMEHHE UX IPUMEHSATH,
IIPOBOJIUTH JI0KA3aTEIIbHBIC PACCYKICHUS B XOJI€ PEILICHU 3a/1a4;

- BJIQJICHUE CTaHAAPTHBIMU I[pPUEMaMHU pEIICHHUsS palUMOHAIbHBIX U HppalMOHAIbHbIX,
[I0KA3aTEeNIbHBIX, CTEIICHHBIX, TPUIOHOMETPUYECKUX YPABHEHUHW U HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BAHNUE FOTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM YHCIIE JJI IIOMCKA ITYTU PELIEHUs U
WJUTFOCTPALIVY PEILLICHUs] YPAaBHECHUN U HEPABEHCTB;

- c(hOpMUPOBAHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHATHIX MAaTEMAaTHUECKOTO  aHaJN3a
UX CBOMCTBax, BJIJICHHE YMEHUEM XapaKTE€pHU30BaTh MOBEACHHE  (YHKIUI, MCIIOJb30BaHHE

MOJIYYCHHBIX 3HAHUH I OTIMCAaHUA U aHalin3da PCaJIbHBIX 3aBI/ICI/IMOCTeI71;



- BJIAJICHUE OCHOBHBIMU IOHATHSAMHU O IUIOCKUX U IIPOCTPAHCTBEHHBIX IE€OMETPUYECKHUX
¢urypax, H©X OCHOBHBIX CBOICTBax; C(OPMHPOBAHHOCTH yMEHHS  pPacHoO3HaBaTh
reoMeTpuueckue (GUrypsl Ha uepTexax, MOJEISIX U B pPEaTbHOM MHpE; NPUMEHEHUE
M3YYEHHBIX CBOMCTB T€OMETPHUECKUX (DUTYp U GOPMYI JUIS PEIICHUsT TEeOMETPUUYECKHX 3ajad
U 3a/1a4 C IIPAKTUYECKUM COACPKAHUEM;

- cpopMHPOBAHHOCTD MPEACTABICHHUN O TPOIIECcCax U SBJICHUAX, UMEIOIINX  BEPOSITHOCTHBIN
XapaKTep, CTATUCTUYECKMX 3aKOHOMEPHOCTSAX B pEaJbHOM MHPE, OCHOBHBIX ITOHATHIX
IEMEHTAPHOW TEOPUM BEPOSITHOCTEH; YMEHMH HAxXOJUTb U OLEHUBATH BEPOSATHOCTHU
HACTYIUICHHUSI COOBITUI B MPOCTEHUIINX MPAKTUYECKUX CUTYAIMSIX U OCHOBHBIE XapaKTEPUCTHKH
CIIy4aiiHbIX BEJINYUH;
- BJIAJICHUE HABBIKAMM HCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOIPAMM IIPHU PELICHUU
3az1ay.
Coaepixkanue y4eOHOI JMCIUIIIMHBI

Beenenne.

MaremaTHka B HayKe, TEXHUKE, SKOHOMUKE, HHPOPMALMOHHBIX TEXHOJOTUSAX U MPAKTHYECKON
nestenpHOCTH. Llenu n 3amaun n3ydeHus MaTeMaTHKy Ipu ocBoeHuu cnenunansHocred CIIO.
Auredpa
PasBuTHE NOHATHA 0 YHCIIE

Lenbie n pauuoHanbHbIe Yncia. JledcTBUTENbHbBIC Yicha. [Ipubnudicénnvie 8bl4UCIeHUSL.

Komnnexcnule uucna.

[Ipaktuyeckas pabora Ne 1. Apudmernueckue paeiictBus Hajx uuciaamu. HaxoxzaeHnue

OpUOJIMKEHHBIX  3HAUEHUH BENIMYMH M TOTPEIIHOCTEH  BhIYMCICHMHA  (aOCONIOTHOW U

OTHOCHUTEJILHOM).

Kophu, crenenu u norapugmsol
Kopau n crenenn. KopHu HaTypaiabHOM CTENEHU U3 YKCiIa U UX CBOMCTBA.
CreneHn ¢ palMOHAJbHBIMU IOKa3aTeNsIMM, HX cBoiicTBa. CTeneHM C AeHCTBUTENBHBIMU
nokazarensmu. Ceoticmea cmeneHu ¢ 0elucmeumenbHblM NOKA3amesem.
Jlorapudgm. Jlorapudm ynciaa. OcHOBHOE JOTapUPMHUECKOE TOKIECTBO.

JlecsaTHUHBIE U HaTypajbHBIE JIoTapudMmbl. [IpaBuina neiictBuii ¢ sorapudmamu.

IIepexo Kk HOBOMY OCHOBAHHIO.

IIpeoGpa3zoBanne  aaredpamveckux  BbIpaxkeHuil.  IIpeoOpasoBaHue  panMOHAJIBHBIX,

UppaMOHATBHBIX, CTEIICHHBIX, MTOKA3aTeNbHBIX U JIOrapupMHUUEcKuX BbIpaxkeHH. [IpakTuueckas

pabota Ne 2. [IpeoOpa3oBaHue BEIpAKEHHUH, COACPIKAIINX CTETIICHH.

Perenne nokasarenbHbIX YPaBHEHUM.

[Tpaktuyeckas padora Ne3. HaxoxxeHue 3HaueHu# orapudma 1o npou3BoIbHOMY



OCHOBaHHIO. BrIuncieHne JecATHYHBIX U HATYpalIbHBIX JorapupmoB. Pemenne norapupmMudeckux
YPaBHEHUM.
OCHOBBI TPUTOHOMETPHH
OcHOBHbIEC TIOHATHSA

Panuannas mepa yria. BpamarensHoe asmwkenne. CHHYC, KOCUHYC, TAHI€HC U KOTaHT'€HC

qucia.

OcCHOBHbBIC TPHTOHOMETPHYECKHE TOXKIECTBA
®opmyinsl npuBeaeHusa. CuHyC, KOCUHYC M TAHTE€HC CYMMBI M Pa3HOCTHU ABYX yrioB. Cunyc u
KOCHHYC JBOMHOIO yriia. @opmyivt no106UHHO20 yeaa.

IIpeoOpa3oBanust npocTeINX TPUTOHOMETPHYECKHUX BbIPAKeHHUH.
[Ipeobpa3oBaHusi CyMMBI TPUTOHOMETPUYECKUX (DYHKIIMI B TPOU3BEICHUE U TPOU3BEICHUS
B CYMMY. Buipaoicenue mpuzoHomempuieckux QyHKyuii yepes maHzeHc NoJ08UHHO20 ap2yMeHmd.

Tpuronomerpnyeckne ypaBHeHHsI 1 HePaBeHCTBA
IIpocreiie  TpPUrOHOMETPUYECKHE  ypaBHEHUs.  [lpocmeiwue  mpuconomempuyeckue
Hepaeencmaa.
OOpaTHbIe TPUTOHOMETPUYECKHE PYHKIUH. APKCUHYC, APKKOCUHYC, APKMAH2EHC YUCTA.
[Tpaktuyeckas padora Ne4. Pemienne TpUroHOMETPUYECKUX YPAaBHEHUH.
DyHKIUH, UX CBOICTBA H IPAaPUKH

®yukuuu. O61acTh OMpeeIeHust U MHOKECTBO 3HaUCHUH; TpaduK QYHKIIUHU, TIOCTPOCHUE
rpaduKoB QPYHKIIMHA, 3aJaHHBIX PAa3TUUYHBIMU CIIOCOOAMHU.

CaoiicTBa  (yHKIUMN. MOHOTOHHOCTb, Y€THOCTb, HEUYETHOCTb, OTPAHHUYEHHOCTD,
NEPUOANYHOCTb. [IpOMeXyTKH BO3pacTaHus U yObIBaHUS, HauOOJblLIee U HAUMEHbIEE 3HAYCHHUS,
TOYKH 3KcTpemyMma. ['padmueckas natepnperanus. [Ipumepsl (yHKIIMOHANIBHBIX 3aBHCUMOCTEH B
peanbHBIX Ipoleccax W sABIEHHUSAX. Apupmernueckue omnepauuu Haja QyHkiusmu. CroxHas
bynkuus (koMnosunys). Jlonamue o HenpepviHOCMU QYHKYUU.

Oo6patubie pynkuuu. Obracms onpedenenus u 001acmb 3HAYEHUs OOPAMHOU GYHKYUU.

I'paghux obpamnoui ynrxyuu.

CrenenHble, NOKa3aTelbHbIE, JorapupMuIecKne
¥ TPUTOHOMETPHYeCKHe (PYHKIHH.
OOpaTHbIe TPUTOHOMETPHYECKHE (PYHKIHH.
Onpenenenus GyHKINN, X CBOWCTBA U TPaPUKH.
[IpeoOpazoBanust rpaduxoB. IlapamienbHbIi TEPEHOC, CUMMETPUS OTHOCHTEIBHO Ocei
KOOpJIMHAT U CUMMETPHUS OTHOCUTEIILHO Hauana KOOpAUHAT, CHMMETPUS OTHOCUTENIBHO NMPSAMOM y =

X, paCTsAKCHUC U CIKATUC BIOJIb oceit KOOpAuHaT.



[Tpaktuyeckas pabora Ne 5. [Toctpoenue rpadukoB ¢pynkuuid. McecnenoBanue GpyHkuuu.
Kom0nnaTopuka, CTaTHCTHKA ¥ TEOPUSI BEePOATHOCTE
DJIeMeHTbl KOMOMHATOPUKH

OcHOBHBIEC TIOHATUS KOMOMHATOPUKH. 3a/1aui Ha MOJACYET YHCla pa3MeEIleHuH, NepecTaHOBOK,
coueranuil. Pemenue 3amau Ha mepebop BapuanToB. Popmymna O6unoma Heiotona. ColicTBa
OuHOMHMHANBHBIX K03 durmenton. Tpeyronpuuk [Tackans.

DJIeMeHTBI TeOPHH BEPOATHOCTEH

CoObiTHE, BEPOSTHOCTH COOBITHS, CIIOKCHHE W YMHOXKEHHE BEpOSTHOCTeH. [lowsmue o
Hezagucumocmu coovimuil. JJuckpemnas ciy4ainas 6eruduna, 3aKon e€ pacnpeoenenus. duciosvie
Xapakmepucmuxu OUCKpemHoU CIy4atiHol eenudunsl. Ilonsmue o 3aKoHe 6ONbUIUX YUCe].

JIeMeHThI MaTeMATHYeCKON CTATHCTHKHU

[IpencraBinenue AaHHBIX (TAaONMHUIBI, JUArpamMMbl, TpaduUKH), ceHepanbHAs COBOKYNHOCHDb,
gvlbopKa, cpeonee apupmemuueckoe, meduana. Ilonamue o 3adauax mamemamuyeckol
CMamucmuKxu.

Pewenue npaxmuyeckux 3a0au ¢ npumeHeHuem 6eposmHOCHHbIX MEeMOo008.

YpaBHeHUd M HEpaBeHCTBA

YpaBHeHUs1 M CHCTeMbl ypaBHeHHH. PanuoHaibHble, HpPALMOHAIBHBIC, IIOKA3aTElbHBIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCWIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHoBHbIE IPUEMBI UX PELICHUS (Pa3I0KEHUE Ha MHOXKUTEIH, BBEICHUE HOBBIX HEM3BECTHBIX,
MOJICTAHOBKA, rpadudeckuii MeTo).

HepaBencrBa. PanyoHanbHbIE, UPpAaLMOHAIBHBIC, IIOKA3aTEIbHBIE U MPUSOHOMEMPUYECKUe
Hepagencmea. OCHOBHBIE IPUEMBI U UX PEIICHHUS.

Hcnouab3oBanue cBOMCTB ¥ rpagukoB (GyHKIMI NPU pelIeHHH YPABHEHHH U HEPABEHCTB.
Mertoxa untepBainoB. M300pakeHne Ha KOOPIAMHATHON MJIOCKOCTH MHOKECTBA PEIICHUIN ypaBHEHUI
Y HEPABEHCTB C ABYMS IEPEMEHHBIMH U UX CUCTEM.

Ilpuknaousie 3a0auu.

[IpumeHeHrEe MaTeMaTUYEeCKMX METOJOB Ul PELICHMs] COIAEPXKATENIBbHBIX 3aJad M3 pa3iMYHbIX
oOnacTeil HayKu U MPaKTHKH.

NHuTtepnperanus pe3yiabTaTa, y4€T peaabHbIX OTPAHUYECHUN.

[Tpaktuyeckas pabora Ne 6. Pemienue cucreM ypaBHEHUIL.

Ha4yaia MaTeMaTH4eCKOI'0 aHAJIHN3A.
MocaenoBareabHocTn. CriocoObl 3aJaHUsA W CBOMCTBA YHCIIOBBLIX IIOCIEIOBATEILHOCTEM.

Ilonamue o npedene nociedosamenvnocmu. Cyujecmeosanue npedeid MOHOMOHHOU 02PAHUYEHHOLL



nocnedosamenvhocmu.  CyMMHpOBaHHWE  TOCeNOBaTelIbHOCTEH. beckoHeuHO — yObIBaromas
FEOMETPUUYECKAs] IIPOIPECCHs U €€ CyMMa.

IIpousBoanas. [lonsaTue o mMpou3BOAHON (QYHKIMH, €€ TeOMETPHUECKUN U (PU3NYECKHI CMBICI.
VYpaBHeHHe KacaTenbHON K Tpaduky (yHkimu. [IponsBogHbIE CyMMBI, pa3HOCTH, MTPOU3BEACHUS,
yacTHOTO. [IpoW3BOAHBIE OCHOBHBIX 3J€MEHTapHBIX (yHKUMHA. [IpuMeHeHHMe TPOU3BOIHOU K
UCCIeIOBaHUI0 (YHKIUH U TOCTpoeHHWe TrpadukoB. [Ipouszsoouvie obOpamuou Gyukyuu u
KOMRO3UYULL YYHKYUU.

IIpuMepsl HUCHOJB30BaHUSA INPOU3BOJHOM I HAXOXKACHMS HAWIYYIIero pEUICHUS B
NPUKIAAHBIX 3a7adaX. Bropas mnpousBojHas, e€ TreoMeTpU4YecKHid U (U3UYECKUN CMBICIL.
HaxosxneHue ckopocTu Ui mporecca, 3alaHHOro (opMysnoi u rpaduKkoM.

IlepBooOpa3nas u umHTerpana. [IpumeHeHue onpenenéHHOro MHTErpaia Juid HaXOXKACHUA
IUIoIa A KpuBoJIMHEHHON Tpaneunu. ®@opmyna Hetorona — JleitOnuma. [Ipumepsl npumeHeHus
MHTErpaja B (U3UKHU U TE€OMETPHUH.

[Tpaktuyeckas padora Ne7. MccnenoBanue (yHKIMHU C MOMOIIBIO NMPOM3BOAHON. Haxoxnenue
HanOOJIBIIEr0, HAUMEHBILEr0 3HAUCHHSI U SKCTPEMAJIbHBIX 3HAYCHUN (QYHKITUH.

[TpakTtudeckas padora Ne§. MexaHHUECKUI U T€OMETPHUUECKUIT CMBICI IPOU3BOIHOM.

[Ipaktuyeckas pabora Ne9. IIpumeHeHWe HWHTErpana K BBIYHUCICHUIO (PU3MUECKUX BEIUYHMH,
IoIaze 1 00bEeMOB.
I'eomerpus
IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3auMHOe pacnosiokeHue [ByX IMpsMBIX B IpocTpaHcrBe. [lapamuienbHOCTE IpsMOM H
mockoctd. [lapamuienbHOCTE  IIOCKOCTEW. IlepneHAMKYISIpHOCT NPSIMOM M IIIOCKOCTH.
IlepneHuKysIssp ¥ HaKJIOHHAs. YTOJI MEXIY IPSAMOM M IUIOCKOCTBIO. [I[ByrpaHHBIN yroi. Yrona
MEXKY IIOCKOCTAMH. [lepneHuKyIIpHOCTD ABYX IJIOCKOCTEN.

I'eomerpuueckue mpeoOpa3oBaHUsl NPOCTPAHCTBA: MAPAVICIbHBIA TEPEHOC, CHUMMETPHUS
OTHOCHUTEIIBHO TUIOCKOCTH.

[TapannensHoe mnpoekTupoBaHue. [lnowaob opmozonanvHoli npoekyuu. H3oOpaxeHue
MIPOCTPAHCTBEHHBIX (PUTYD.

MHOrorpaHHUKHU

Bepuunsl, pébpa, rpaHu MHOrorpaHHuka. Pazeépmka. Muozoepannvie yenvl. Bwinykivle
MHo2oepanHuku. Teopema Jiinepa.

[Tpusma. Ilpsimast u naknonnas npusma. IlpaBunbnas npusma. [Tapamnenenunen. Ky6.

IIupamupa. IIpaBunbHas nupamuna. Y ceuénHas nupamuaa. Terpasap.

CuMMetpuu B KyOe, B MapajljIesICUIIE e, B IPU3ME U IUPaAMUJE.

Ceuenue ky0a, pU3MbI M TUPAMUJIBI.



[IpeacraBinenne o MpaBUIBHBIX MHOTOTpAaHHHMKAaxX (TeTpa’ap, KyO, OKTadqp, AOJIEKAdIp U
HKOCA3IP).
Tesa 1 MOBEPXHOCTH BPALLICHUS
Hunuaap u koHyc. Yceu€HHBIM KoHyc. OcCHOBaHHME, BBICOTA, OOKOBasi TIOBEPXHOCTD,
obpa3yrommas, pa3BépTka. OceBble CEUEHUS U CEUSHHSI, MapaylIeIbHbIE OCHOBAHUIO.

[ap u cepa, ux ceuenus. KacatenpHas miockocTbio K chepe.

HN3mepenus B reomeTpun
O0BéMm u ero msmepenue. MHrerpanbHas popmyna oobéMa.
®opmynsl 00bEMa Kyba, IPSIMOYTOJIBHOTO Mapajuiesienunena, Npu3Mbl, mHaApa. Oopmyssl
0o0béMa nupaMuapl U KoHyca. DopMysbl MIJIOMIAAN MOBEPXHOCTH LWIMHApPA U KoHyca. DopmMyIbl
o0bEMa 1mapa u miomaau chepsl.
[Too6ue ten. OTHOIIEHHE IJIOIIA/CH MOBEPXHOCTEH 1 00BEMOB OJOOHBIX Tell.
[Tpaktuyeckas padora NelQ. Berurcnenue miomaneii 1 00beMOB MHOTOT'PaHHUKOB.
[Tpaktuyeckas padora Ne 11. Beruncienue minomianeit 1 00beMOB TeJ BpaIleHUsI.
Koopaunatel 1 BeKTOpBI
IIpsimoyrosnbpHas (nexkapToBa) CHCTEMa KOOpPAMHAT B IpocTpaHcTBe. Dopmyna pacCTOSHUSA
MEX]ly ABYMS TOUKaMH. Y paBHEHUS C(Eepbl, nI10CKOCMU U NPAMOU.
Bekxropel. Monynb BekTopa. PaBeHcTBO BekTOpoB. Cl105KE€HUE BEKTOPOB. Y MHOKEHUE BEKTOPOB
Ha 4ucio. Pa3noxeHne BEKTOPOB IO HAINPABICHUSM. YTOJI MEXAYy ABYyMs Bekropamu. IIpoexuus
BeKTOpa Ha ocb. KoopauHats! Bekropa. CKansipHOE POU3BEIEHUE BEKTOPOB.
Hcnonp30Banne KOOpAUHAT U BEKTOPOB IIPU PELLIEHUN MaTEMAaTUYECKUX U IIPUKIIAAHBIX 3a1a4.

[Tpaktuyeckas padora Ne 12. JleiicTBust HaJl BEKTOPAMH, 33JaHHBIMU CBOUMH KOOPMHATAMH.



Tembl pedepaToB (10KI210B), HHIMBUAYAJIbHBIX NPOEKTOB
HenpepsiBHbIe 1p0o0H.
IIpuMeHeHNe CIIOKHBIX IPOLEHTOB B Y)KOHOMUYECKUX pacyeTax.
[TapaenpHOE IPOEKTUPOBAHMUE.
CpenHue 3HaYeHUS U UX IPUMEHEHUE B CTAaTUCTHUKE.
BekropHoe 3anaHue NpsMbIX U INIOCKOCTEN B IIPOCTPAHCTBE.
Crnoxenue rapMoHHUECKUX Kosiebanuil. ['paduueckoe perieHre ypaBHEHUH 1 HEPABEHCTB.
[IpaBuibHbBIE U NTOJTYIPABUIIbHBIE MHOTOTPAHHUKHU.
KoHnueckue ceueHus 1 UX IPUMEHEHUE B TEXHUKE.
[Tonarue nuddepeHiyana 1 ero NPUIOKEHUS.

CxeMbl OBTOPHBIX McNbITAaHUNM bepHymn.



TemaTnueckuii NJIaH y4eOHOMH TUCHUILUIHHBI

KosanuecrBo
MaxkcumajibHa Camocrosn
ayIMTOPHBIX YACOB
51 ydeOHast TeJbHasA
HanmeHoBaHMe pa3je/ioB U TeM pakTuy
HArpy3ka pabGora
Bcero €CKHX
cTyAeHTAa (4ac) CTyJeHTa
pador
Bsenenue 3 2 1
Tema 1. PazBuTue noHsATus o umcie 15 10 2 5
Tema 2. KopHu, crenenu u
42 28 4 14
JorapuMmBsl.
Tema 3. OCHOBBI TPUTOHOMETPHH. 48 32 2 16
Tema 4. @yHKUMH, UX CBOWCTBA U
27 18 2 9
rpaduKu.
Tema 5. KombGunaropuka 18 12 6
Tema 6. YpaBHEHUS U HEpaBEHCTBA 30 20 2 10
Tema 7. Hauana matemaTudyeckoro
36 24 4 12
aHaJn3a
Tema 8. Murerpan u ero
21 14 2 7
IIPUMEHEHHE
Tema 9. KoopauHaTsl 1 BEKTOPBI 24 16 2 8
Tema 10. [Tpsimble u mIockocTH B
30 20 10
IIPOCTPAHCTBE
Temall. MHOrOrpaHHUKH U
39 26 4 13
KpyTIJble Tella
Tema 12 DnemeHTs TEOpUU
BEPOSATHOCTEN U MAaTEMaTUYECKOMN 18 12 6
CTaTUCTUKH
Bcero no jucuumniimne 351 234 24 117

IIpomedcymounas ammecmayus 8 popme 3K3ameHa




IIpakTnuyeckune padoTsl

Tema Homep u Tema npaktudeckoil paboTbl Konnue
CTBO
4acoB

Tema 1. Pa3Butne Nel.Apudpmernueckue neiictBus Hax uncinamu. Haxoxaenue
MIOHATHSL O YHCTIE . .
NpUOJIMKEHHBIX 3HAUCHHUI BETMYUH U TIOTPEIIHOCTEH )
BbIUMCIIEHUH (a0COIIOTHON U OTHOCUTEIHHOM).
Tema 2. Kophy, Ne2 . ITpeoOpa3oBaHue BBIPAKEHUHN, COAECPIKAIINX CTEIICHH.
CTENECHU U . 2
Pemenue nokasarenpHbIX YpaBHEHHH.
JorapuMmsl.
Tema 2. Kophy, Ne3.HaxosxneHue 3HaueHHi Jorapudma rno npou3BOJILHOMY
CTENECHU U
OCHOBaHUIO. BbruncieHne JeCITUUHBIX U HATypalbHBIX
JorapuMmBsl.
norapu¢moB. Pemenne norapuMuuecKiux ypaBHEHUH. 2
Tema 3. OcHOBBI Ne4 . Penienne TpUroHOMETPUUECKUX YpaBHEHUM. 2
TPUTOHOMETPHH.
Tema 4. @ynkuuu, Ne5.IToctpoenue rpadukoB pyHkuuii. MccnenoBanue QyHKIUH. 2
UX CBOMCTBA U
rpaduKu.
Tema 6. YpaBuenus, | Ne6.Pemenue cuctem ypaBHEHUH. 2
HEPABEHCTBA
Tema 7. Hauana Ne7.MccnenoBanne GyHKIMH C TTIOMOIIBIO TIPOU3BOIHOM.
MaTeMaTH4YECKOI0
Haxosxnenue HanOoJIbIIEr0, HAMMEHBIIETO 3HAYCHUS U
aHanu3a 2
AKCTPEMANIbHBIX 3HAYCHUN (DYHKLIUH.
Tema 7. Hauana Ne8.Mexannueckuil 1 TeOMETPUYECKUI CMBICI TPOU3BOTHOM. 2
MaTeMaTH4YECKOI0
aHaJIn3a
Tema 8. Murterpan u | Ne9.IIpumeHenne UHTerpaja K BHIYUCICHUIO (PU3UUECKUX
€ro IpUMEHEHHUE .
BEJIMYHH, TUIOIIAAEH 1 0O0BEMOB. )
Temall.Muororp Nel0.Brruncnenue mionaaeit 1 00beMOB MHOTOTPaHHHUKOB. 2
AHHUKU U KPYTJIbIE
Tena
Temall.Muororpann | Nell.Beruucnenue miomaaeit 1 00beMOB T BpareHHsl. 2
VKU U KpYTJIbIE TENa
Tema 9. Koopaunartsr | Nel2.JleiicTBUs HaJl BEKTOpaMu, 3aJaHHBIMU CBOUMU
U BEKTOPBI 2

KOOpJIMHATaMH.




CamocrosiTesibHast padora

Ne pazpnena, TeMbl Bunpr camocTosTensHON paboTHI. Konnuecr
BO 4acOB
BBegenue Hanucanue noknanos Ha TeMy: MaTemaruka B
1
HayKe, TEXHUKE, SKOHOMHUKE,
MH(POPMALMOHHBIX TEXHOJIOTHSIX
IIPaKTUYECKOMN AESITEIbHOCTH.
Tema 1.Pa3zButue nosarus o Pemenue 3a1au: Apudmerndeckue neiicTBus
qucIe.
Haj ynciaaMu. Haxoxaenue npuOImKeHHbIX 5
3HaYCHMH BeIWYuH. JIeCTBUS Haj
KOMIIJIEKCHBIMU YK CJIAMHU.
Tema 2. KopHu, crenenu u Pemenue 3anau: [Ipeobpa3oBanne BeIpaXKeHUH,
JorapuMmsl. 6
coAepKalux creneHu. Pemenue
MOKa3aTeNbHbIX ypaBHeHUH. [loaroroska k
MaTEMaTUYECKOMY JUKTAHTY.
Tema 2. KopHu, crenenu u Pewmrenue 3anau: HaxoxneHue 3HaueHU
JorapuMmsl.
norapugma 1o nporu3BOJIbHOMY OCHOBaHHUIO.
Boruncnenue 1ecATUUHBIX U HaTypaJIbHBIX 8
norapu¢moB. Pemenue norapupmMuueckux
YPaBHEHUM.
Tema 3. OcHOBBI Pemenwue 3amau: [IpeobpazoBanus 16
TPUTOHOMETPHH. .
TPUTOHOMET- PUYECKUX BBIpAKEHUH. Pelenue
TPUTOHOMETPH- YECKUX YPABHEHUM.
[ToaroToBka K JUKTaHTY.
Tema 4. Oynkuuu, ux ceoiictBa | Pemenne 3agau: [loctpoenue rpadguxos 9
U rpauKH. .
pad ¢bynkuuit. MccnenoBanue GyHKIUH.
Tema 5. KombGunaropuka Pemrenune 3anau: IlepectaHoBKM, pa3MEILEHHUS, 6
COUETaHUs
Tema 6. YpaBHeHUS U Pemenne cucreMm ypaBHEHUN pa3In4HbIMU 10
HEPAaBEHCTBA
cioco0amu. Perienue cucteM HEpaBEHCTB.
Tema 7. Hauana JloMallHsisi KOHTpOJIbHAs padoTa ¢ 12

MaTEMATHYCCKOI'O aHajIn3a

middepenuupyemoii onenkoil. [Toarotoska k
nuKTaHTy. Pemenne 3anau: MccnenoBanue
(YHKIMHU C TOMOIIBIO IIPOU3BOTHOM.

Haxosxnenne HanOoJIbIIIero, HAMMEHBIIETO




3HAYEHUS U SKCTPEMAIIbHBIX 3HAUEHU N
byHKIIH. MeXaHUYeCKUi U TeOMETPUICCKUI

CMBICJI IIPOU3BOTHOM.

Tema 8. Murterpan u ero

Pemenne 3anau: [IpumeHeHne nHTErpaia K

IIPUMEHEHHE . 7
BBIUMCIICHUIO (PU3MUECKUX BEIUYHH, TUIOIAAeH
U 00BEMOB.
Tema 9. Koopaunats! 1 BekTOophl | JleficTBUS HaJ BEKTOpaMHM, 3aJaHHbIMA CBOMMH
8
KOOpJIMHATaMH.
Tema 10.IIpsmbie u uiockoctu B | Pemienue 3anad: YpaBHeHue npsMoi u 10
IIPOCTPaHCTBE
IJIOCKOCTHU B IPOCTPAHCTBE
Temall.MHuororpaHHuKy U Pemtenue 3agau: Briuucnenue nioniaaeii u
KpYTJbIE TEla 7
00BEMOB MHOTOTPAaHHUKOB.
Temall.MHuororpanHuKku 1 Pemtenue 3agad: Briuucnenue nioniaaeii u
KpyIJble Tella 6
248 00BEMOB TEJ BpAILICHUSI.
Temal2.DnemeHTh TEOpUN Pemrenue 3anad: BepossTHOCTB, JOCTOBEPHBIE,
BEPOSATHOCTEN U MAaTEMaTUYECKON 6

CTaTUCTHUKU

Clly4aifHble 1 HEBO3MOXHbIE COOBITHSI.




XapakTepucTHKA OCHOBHBIX BH/I0B y4eOHOM
JAeATe1bHOCTH CTYICHTOB

Coaepixanue XapaKTepuCTHKA OCHOBHBIX BH/IOB /IeSITeJIbHOCTH CTYJCHTOB (Ha YPOBHe

o0y4eHHs Y4eOHBIX J1eiiCTBHII)

Beenenue O3HaKOMJIEHHE C POJIbI0 MATEMATUKH B HayKe, TEXHUKE, JKOHOMUKE,
MH(POPMALIMOHHBIX TEXHOJIOTHAX U MPAKTUYECKOH NesTeIbHOCTH. O3HaKOMIICHHE
C LIEJSIMM U 33/1a4aMU U3y4eHHUs MaTeMaTUKu Ipu ocBoeHuu npodeccuii CI1O u
cnenuansHoctel CIIO

AJITEBPA
Passutne BrinosHeHue apupMeTnIeckux 1eMCTBUI HaJl YUCIIaMU, COUeTast yCTHBIEC U

MNOHATHHA 0 YUCJIC

[ICbMEHHBIC IIPUEMBI.

HaxosxneHne npruOamKeHHBIX 3HAUYCHUH BEIMYMH U TIOTPEITHOCTEH BHIYUCICHUN
(a0COIOTHOM U OTHOCUTEINIBHOM); CPAaBHEHHUE YHUCIIOBBIX BBIPAKCHUH.
HaxosxaeHne ommobok B MpeoOpa3oBaHUAX U BEIYUCICHHUSX (OTHOCUTCS KO BCEM

[TyHKTaM IpOrpamMMBbl)

KopHau, crenenn,

Jiorapugmel

O3HaKOMJIEHHE C IOHSTHEM KOPHSI U-U CTETNIEHH, CBOMCTBAMU PaJIUKAIIOB U
[IpaBUJIAMU CPAaBHEHUSI KOPHEH.

DopmyIMpOBaHUE ONIPEAEIICHUS KOPHS U CBOKMCTB KOpHEW. Brrunciienue u
CpaBHEHHE KOPHEH, BBITIOTHEHUE IPUKUIKK 3HaueHus: KopHs. [IpeobpasoBanue
YHCIIOBBIX M OYKBEHHBIX BBIPKEHUM, COJIEPKAIIUX PATUKAIIBL.

BrinosHeHue pacueToB 1o (GopMynaM, COAepKAIMM PaIUKaIbl, OCYIIECTBIISAL
HE00X0IMMBIE TIOJICTAHOBKH M IIpeoOpa3oBanus. OnpenencHre paBHOCHIBHOCTH
BBIPAXKCHUH C paguKalaMy. PelieHre nppalMOHAIBHBIX YPABHEHUN.
O3HaKOMJIEHHE C TIOHSITUEM CTENEHU C JEHCTBUTEIbHBIM [TOKA3aTEIEM.
HaxosxeHre 3HaueHul CTENeH!, UCTIOb3Yys TPU HEOOXO0AMMOCTH
MHCTPYMEHTAJIbHBIEC CPEACTBA.

3anucpIBaHNEe KOPHS ra-ii CTETIEHH B BUJIE CTETIEHU C JPOOHBIM MOKa3aTeIeM U
HA000POT.

DopmyIMpoOBaHUE CBOWCTB CTEIEHEN. BhIunciieHne cTeneHel ¢ palMuoHalbHbIM
[10KA3aTeJIEM, BBIIIOJIHEHUE IIPUKUIKY 3HAYCHUS CTEIICHU, CPABHEHUE CTEIICHEH.
[IpeoOpa3oBaHne YNCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COACPIKAIINX CTEIICHH,
[IPUMEHsIsI CBOMCTBA. PellleHne noka3areabHbIX ypaBHEHUN.

O3HaKOMJIEHHE C IPUMEHEHNEM KOPHEN U CTENIEHEN IPU BBIUNCICHUH CPEIHUX,
JICIICHUM OTPE3Ka B «30JI0TOM CEUCHHUW». PerieHne npuKkIajHbIX 3a1a4d Ha

CJIOJKHBIC TPOLCHTHI




IIpeodpa3oBanue

BrinosHeHnue npeodpa3oBaHuii BRIpayKEHHM, TpUMEHEeHUE (POopMyII, CBSI3aHHBIX CO

YPaBHEHHS U

ANredPaueCKUX p o iiorpany cremneteit n TOrapugMos.
BBIP2KEHHH Omnpenenenne 00IaCTH JOMYCTUMBIX 3HAYCHUH JIOTapu(PMUIECKOTO BBIPAKEHHSL.
Perienue norapu(pMu4ecKux ypaBHEHUN
OCHOBBI TPUTOHOMETPUHA
OcHoBHbBIE 3yyeHnue paiuaHHOrO METO1a U3MEPEHHUS YIJIOB BPALLEHUS U UX CBSI3H C
MOHATHS rpaaycHoi Mmepoid. M300paxeHune yriaoB BpalleHust Ha OKPYXKHOCTH, COOTHECEHHE
BEJIMYUHBI YIJIA C €r0 PacClOJIOKEHUEM.
Coaepixanue XapaKTepuCTHKA OCHOBHBIX BH/IOB /IeSITeJIbHOCTH CTYJCHTOB (Ha YPOBHe
o0y4eHHs Y4eOHBIX J1eiiCTBHII)
dopmynupoBaHUE OTPEACICHUN TPUTOHOMETPUIECKUX (DYHKIUHN IS YTIIOB
MOBOPOTA U OCTPBIX YIJIOB MPSAMOYTOJIBHOTO TPEYTOJIbHUKA U OOBSICHEHHE UX
B3aUMOCBS3U
OcHoBHBIE
TPUIOHOMeE-
Tpudeckne [[I[puMeHEHNE OCHOBHBIX TPUTOHOMETPUYECKUX TOXKACCTB JJIs BBIYUCICHUS
TOXKIECTBA  [3HAUCHHI TPUTOHOMETPUUYECKUX (PYHKIMI 110 OAHOM U3 HUX
IIpeodpa3oBanus|lizyueHre 0OCHOBHBIX (POPMYI TPUTOHOMETPUH: (POPMYIIBI CII0KEHUS, YIBOCHHUS,
npocTeimmx [IpeoOpa3oBaHusl CYMMbI TPUTOHOMETPUYECKUX (QYHKIMN B IPOU3BEICHUE U
TPUTOHOMETPH- [[TPOU3BEICHUS B CYMMY U IIPUMEHEHUE IIPU BBIUYNCICHUN 3HAYCHUS
YeCKHUX TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOILLIECHHUS €T0.
BbIpa:keHuii  |(O3HAKOMJIEHHE CO CBOMCTBAMU CUMMETPHUU TOUEK HA €IMHUYHON OKPYKHOCTH U
[pUMEHEHHE UX JJIs BBIBOJIA (POPMYIT IPUBEICHHS
Ipocreiimme [Pemenue no Gpopmyaam U TPUTOHOMETPUUYECKOMY KPYT'y POCTEHIITNX
TPUTOHO- TPUTOHOMETPUYECKUX YPAaBHEHUM.
MeTpuyeckue |[[ppumMeHeHne 00X METOAOB PEIICHUs YpaBHEHHH (IPUBEACHUE K JINHEHHOMY,

KBaJIpaTHOMY, METO/1 Pa3JI0KEHUS HA MHOYKUTEIH, 3aMEHbI IEPEMEHHON ) IpU

HepaseHcmea [PEUICHUU TPUTOHOMETPUUECKUX YPaBHEHUH. YMEHHE OTMEUaTh Ha Kpyre
pereH s MPOCTEHITNX TPUTOHOMETPUUECKUX HEPABEHCTB
ApKCHHYC, O3HaKOMJIEHHE C TIOHATHEM OOpaTHBIX TPUTOHOMETPUUECKUX (DYHKIUH.
APKKOCHHYC, 3yueHne onpeaeseHuid apKcuHyca, apKKOCHHYCa, apKTaHT'€HCa YuCIa,
apKTaHreHC (bopMynupoBaHUE UX, U300paKEHUE HA €IMHUYHON OKPY>KHOCTH, IPUMEHEHHUE
qHCJIA [IpU PELLICHUU YPAaBHEHUN




®YHKIWN, NX CBONCTBA Yl TPA®UKH

DyHKIUH. O3HaKOMJIEHHE C IOHSATHEM [IEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEN MEXKIY
IHonsiTHe O [IEPEMEHHBIMU.
HenpepbIBHOCTH [O3HAKOMIICHHE C MIOHATHEM TpaduKa, OTpe/ieIeHue MPUHAIEKHOCTH TOUKH
byHkuun rpaduky ¢pynkuun. Onpezaenenue no Gopmylie IpoCTeUIel 3aBUCUMOCTH,
Bu/a ee rpaduka. Beipaxxenue mo gopmyse oaHOM epeMeHHON yepes Ipyrue.
O3HaKoMIIeHHE ¢ onpeieTieHneM QyHKIUHU, POPMYIUPOBAHHE €rO.
Haxosxnenue o01acTi onpeaesaeHns U 00JacT 3HaUeHUH QYHKITUH
CpoiicTBa O3HaKoMIIeHHE ¢ TpUMepamMH (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B peabHBIX
(pyHKIUH. [poLeccax U3 CMEXHBIX IUCLUIUINH.
I'padpuueckasi |O3HAKOMIIEHHUE C JOKA3aTEIbHBIMU PACCYXACHUSIMH HEKOTOPHIX CBOMCTB
WHTepNpeTanusi. [THHEHHON 1 KBapaTHUHON (YHKIUH, IPOBEJICHNE UCCIIEJOBAHUS JTMHEHHOMH,
IIpumepsl KYCOYHO-JIMHEHHOM, IpOOHO-TMHEHHON U KBaIpaTHUHOW (PyHKIUH,
(GYHKIHOHAIBHBIX [TOCTpOeHHE uX rpadukos. [TocTpoenne u urenne rpagukoB GyHKIUH.

3aBHCHUMOCTEH B
peajbHbIX

npoueccax u

VccnenoBanue GpyHKIUU.
CocraBneHue BUA0B QYHKIUI 110 TaHHOMY YCIOBHIO, PELICHUE 33/1a4 Ha

DKCTPEMYM.

SIBJICHUSIX BrinosiHenue npeodpaszoBanuii rpaduka GyHKIUN
OopaTtHble W3yuenue nonamus oopamuoil pynKkyuu, onpeaeacHue BU1a U nOCMpoeHue
¢pyHkuun epaguka oopamnoi hynkyuu, Haxoircoenue ee od1acmu onpeoeneHus u
oonacmu 3nauenuil. [IpuMeneHne cBOWCTB GYHKIUI MPU UCCIIEJOBAHUT
YpaBHEHUH U pelIeHUH 3aau Ha SKCTpeMyM. O3HaKOMJICHHE C TIOHATHEM
CII0’KHOW (DyHKIIUU
CreneHHble,
NoKa3aTeJbHbIe,
Jiorapugpmuyeckue

" TPUTOHOMe-
TPUYeCKHe
(pynkuum.
OopaTtHble
TPUTOHOMe-
TPUYeCKHe

byHkuun

Brruucienue 3HaueHUH QyHKIMN 10 3HaUeHUIO aprymenTa. OmnpeneneHue
MOJIOKEHHSI TOYKU Ha rpaduKe 1Mo ee KOOpAnHaTaM U Hao0OopoT.
Vcnionp30BaHuEe CBOMCTB (DYHKIMIA [Tt CpaBHEHUS 3HAUCHH CTEeTIeHeH 1
morapu¢pmoB.

[TocTpoenue rpaMKOB CTENEHHBIX U JOrapUPMHUUECKIX (PYHKIUH.




Perienne nmokazaTesbHBIX U JOTapH(PMUUECKUX YPABHEHUI U HEPABEHCTB I10
M3BECTHBIM AJITOPUTMaM.

O3HaKOMJICHHE C TIOHATHEM HETIPEPBIBHOM MEPUOINIECKO PyHKIUH,
(bopMynupoBaHUE CBOWCTB CHHYCa U KOCHHYCA, TOCTPOSHHE UX TPapHKOB.
O3HaKOMJICHHE C MIOHATHEM TapPMOHHUYECKUX KOJIEOAaHUH U puMepaMu
rapMOHUYECKUX KOJIeOaHMi JIsl ONMCaHUs IPOIIECCOB B (PU3HKE U IPYTUX
001acTAX 3HAHUS.

O3HaKOMJICHHE C TIOHATHEM Pa3pBIBHOM MEpUOIUUECKON QyHKINH,
(opMynHpOBaHUE CBOMCTB TaHTE€HCA U KOTAHT€HCA, TIOCTPOCHHUE UX I'PaUKOB.
[TpumMeHeHre CBOWCTB (GYHKIUI U CpaBHEHUS 3HAUYCHUI TPUTOHOME-
TpUUYECKUX (QYHKIUH, pelIeH!s] TPHTOHOMETPUYECKUX YPaBHEHUI.
Iocmpoenue zpagukos 00pammubvix mpuzoHoOMempuecKux GynKuui u
onpeoenenue no zpagpukam ux ceolcme.

BrinosHeHnue npeobpa3zoBaHus rpapuKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

TTocaenoBaTeJLHO

CTH

O3HaKOMJICHHE C TIOHATHEM YUCIOBON MOCIEI0BATENLHOCTH, CIOCOOaMu ee
3aJJaHUsl, BBIYMCICHUSMU €€ YICHOB.

O3nakomnenue c nOHAmMuUueM npeoena nocied06amenabHOCmu.
O3HaKOMJICHHE C BBIYMCIICHUEM CYMMbI OECKOHEYHOT'O YHCIIOBOTO psijia Ha
MpUMepe BEIUUCIICHUS] CyMMbI OECKOHEYHO YOBIBAIOIIEH Tre€OMETPHUYECKON
MIPOTPECCHU.

Perienue 3a1a4 Ha MpUMeHEHUE (POPMYIIbI CyMMBI OECKOHEUHO YOBIBaroOIIen

rEOMETPUYECKOMN IIPOrPECCUH

IIpousBoaHas u ee

NpUMEHeHue

O3HaKOMJICHHE C TIOHSITHEM POU3BOJHOM.

M3yuenne u GopMyIHpPOBAHUE €€ MEXaHHUECKOTO U T€OMETPUUYECKOTO
CMBICJIa, U3YYEHHUE aJITOPUTMA BHIYMCIICHUS IPOU3BOHOM Ha IpUMeEpe
BBIUMCIIEHUS] MTHOBEHHON CKOPOCTH U YIIIOBOTO K03(puiineHTa KkacaTreabHOM.
CocraBieHHne ypaBHEHUS KacaTelbHOH B 0011eM BUJIE.

YcBoenue npasuil 1upepeHIupoBaHNs, TA0IUIBI TPOU3BOIHBIX
HIIEMEHTAPHBIX (YHKUUH, TpUMeHeHue Ui quddepeHunpoBanus QyHKIHH,
COCTaBJICHUS YPAaBHEHHI KacaTeIbHOM.

3yueHre TeOpeM O CBSI3U CBOMCTB (DYHKLIMU M MPOU3BOAHOM, (GOpMYyTHUpPOBKa
UX.

[IpoBeneHnE C MOMOILBIO TPOM3BOIHON UCCIeI0OBaHUS (DYHKIINH, 3aaHHOM

(bopmynoit.




'YcTaHOBIIEHUE CBA3H CBOMCTB (DYHKIIMHM U ITPOU3BOIHON MO UX TpauKam.
[ IpuMeHeHre MPOU3BOIHOM IS PEILICHMS 3a1a4 Ha HaXO0KICHHUE

HaHGOJIBIHCFO, HaWUMCHBIICTO 3HAUYCHUA U HA HAXOKACHHUC SKCTPECMYyMa

IlepBooGpa3nas u

HHTerpaJ

O3HaKOMJICHHE C TIOHATHEM HHTErpalia ¥ epBooOpazHOii.

V3yueHne mpaBuiia BEIYUCICHUS IEpBOOOpa3HO 1 TeopeMbl HproToHa—

UleiiOHu1Ia.

Perienue 3a1a4 Ha CBsI3b MIEPBOOOPA3HON U €€ IMPOU3BOHOM, BEIUNCIICHUE
nepBooOpa3HOM I JaHHOU (DYHKINU.

Perienue 3a1a4 Ha MPUMEHEHUE UHTETPaIa sl BIYMCICHUS (PU3HUECKUX

BEJIVYMH U ITUIOMIAAEH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus u
CHCTEMBI
yYpPaBHeHH
HepaBencra u
CHCTEMBI

HEPaBEeHCTB C

O3HaKOMJICHHE C MPOCTEHIIUMH CBEACHUSMH O KOPHSIX anre0pandecKux
YPaBHEHUH, NOHATUSAMU UCCIEAOBAHUS YPABHEHUNM U CUCTEM YPaBHCHUM.

M3ydeHune Teopur paBHOCWIBHOCTH YPAaBHEHUN U €€ puMeHeHus. [1o-

ABYMS BTOPEHHE 3aMMUCH PELICHHS CTAaHIAPTHBIX YPaBHEHU, IPUEMOB IIpeo0-
NepeMEeHHbIMH [Pa30BAHUS YPABHEHUU Ul CBEIACHUS K CTAHJAPTHOMY YPaBHEHHIO.
Coaepixanue XapaKTepuCcTHKA OCHOBHBIX BH/IOB /IeSITeIbHOCTH CTYJICHTOB (Ha YpOBHe
00y4eHHs Y4eOHBIX J1eiiCTBHII)

PenieHune panMoHaibHbIX, HPPAaLMOHAIBHBIX, [I0KA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUM U CUCTEM.

Vcrnionp30BaHuEe CBOMCTB U TpaguKoB (DYHKIMHN JJIs1 peIIeHus] ypaBHEHUH.
[loBTOpEHNE OCHOBHBIX IIPUEMOB PEILICHUS CUCTEM.

Penienune ypaBHeHUI ¢ IPUMEHEHUEM BCEX IPUEMOB (pa3JIo’KEHUs Ha
MHO>KUTEIH, BBEJICHUS HOBBIX HEU3BECTHBIX, MTOJICTAHOBKH, rpaduyeckoro
METO/1a).

Perienue cucteM ypaBHEHUH ¢ MPUMEHEHUEM Pa3IMYHbIX CIIOCOOOB.
O3HaKOMJICHHE C OOIIMMH BOIIPOCAMU PEIICHUSI HEPABEHCTB U MCIIOJIb30BAHHE
CBOMCTB ¥ IpauKoB (QYHKIMI PH pelieHN: HepaBeHCTB. Pemenue

HCPAaBCHCTB U CUCTCM HCPABCHCTB C IPUMCHCHUECM PA3JIMYHBIX CII0CO0O0B.




[IpuMeHeHre MaTeMaTUYEeCKUX METOI0OB ISl PELLICHUS COIEPKATEIbHbIX 3a1a4
13 Pa3InYHBIX 00JIaCTel HAyKW M MpakTHKHU. HTepnpeTHpoBaHue

[PE3YJIBTATOB C Y4ETOM PEAIbHBIX OTPAaHUYEHUN

IJIEMEHTBI KO

MBUHATOPUKH, TEOPUU BEPOSATHOCTEN U CTATUCTUKHA

OCHOBHBIE
MOHATHUSH

KOMOUHATOPUKH

V3yueHue mpaBuia KOMOMHATOPUKY U IPUMEHEHHE TIPU PEIICHUN
KOMOWHATOPHBIX 33/1a4.

Perenne KOMOMHATOPHBIX 3a[1a4 METOAOM Iepedopa U 1o MPaBUITY
YMHOKEHUSI.

O3HaKOMJICHHE C TOHATUAMU KOMOMHATOPUKHU: Pa3MEIICHUSIMH, COUCTAHUSIMH,
nepecTaHOBKaMU U GopMyiIaMu ISl UX BeluuciaeHus. OObsCHEHNE U
npuMeHeHHe (GOpMYIT JJIs1 BBIYUCICHHS pa3MeIeHUH, IIepeCTaHOBOK U
COYETAHMI IIPU PEILICHUM 3a]a4.

O3nakomiieHne ¢ OuHoMoM HeioTona u TpeyronsuukoM [lackans. Pemenne

MPAaKTUYCCKUX 3a4a4 C UCIIOJIb30BAHUCM MOHATHH U IpaBUJI KOM6I/IHaTOpI/IKI/I

JIeMeHTBI TeOpHu

I/I3yquHe KIIACCUYCCKOI'0 ONpCACICHUA BEPOATHOCTH, CBOICTB BCPOATHOCTH,

BEPOATHOCTEH TEOPEMBI O CYMME BEPOSITHOCTEMN.
PaccmoTpeHne npuMepoB BEIYUCIIEHUS BEPOSITHOCTEN. Pelienue 3a1ay Ha
BBIUMCIIEHUE BEPOSTHOCTEH COOBITHI
IpencraBiaenue |[O3HAKOMJIEHHE C IPEACTABIEHUEM YHUCIOBBIX JaHHBIX U UX XapaKTe-
AAHHBIX [PUCTHKaMHU.
(TadmubI, Perienne npakTHYECKUX 3a7a4 Ha 00pabOTKY YMCIIOBBIX JaHHBIX, BBIYMCICHHE
AUATPAMMBbI, [MX XapaKTEPUCTUK

rpadukun)




I'EOMETPUA

IIpsimble u
MJIOCKOCTH B

MPOCTPAHCTBE

DopMyJIMPOBKA U IPUBEACHUE 0KA3ATEIbCTB IIPU3HAKOB B3aUMHOIO
[PACIIOJIOKEHUS NPSMBIX U IJIOCKOCTEN. Pacnio3HaBaHue Ha yepTexax u
MOJEJISIX Pa3IUYHBIX CIIy4acB B3aUMHOI'O PACIIOJIOKECHUS MPSIMBIX U
[IJIOCKOCTEH, ApryMEHTUPOBAHUE CBOUX CYXICHUN. POPMYIMPOBAHKE
OIIpEEICHUM, IPU3HAKOB U CBOMCTB I1ApAJUICIIbHBIX U IIEPIEHIUKYIISIPHBIX
[IJIOCKOCTEM, IBYTPAHHBIX U JIMHEWHBIX YIJIOB.

BrInoaHeHNE IOCTPOEHUS YITIOB MEXAY IPSAMBIMU, IPSIMOU U IIJIOCKOCTBIO,
MEKy INIOCKOCTSIMHU 110 ONMCAHMIO U PACIIO3HABAHUE UX HA MOJIEISX.
[IpuMeHeHre IPU3HAKOB U CBOMCTB PACIIOJIOKEHUS IIPSIMBIX U IUIOCKOCTEN
[IpU PELICHUU 3a/a4.

M300paskeHue Ha pUCYHKaX U KOHCTPYMPOBAHHUE HAa MOJIEIISX Mep-
[EHIUKYJISIPOB U HAKJIIOHHBIX K IJIOCKOCTH, NPSMBIX, NTapaJlIeIbHbIX
MI0CKOCTEH, YIII0B MEKIY MPSIMOU U TUIOCKOCTBIO U 000CHOBaHUE
[TOCTPOCHUS.

Pemenue 3a1a4y Ha BBIYMCIEHUE T€OMETPUUECKHUX BENUUMH. OnKChIBaHNE
[PACCTOSIHUA OT TOYKH JI0 INIOCKOCTH, OT IIPSIMOM 10 IUIOCKOCTH, MEKLY
[JIOCKOCTSIMHU, MEXAY CKPELIMBAIOIIUMHUCS IIPSIMBIMU, MEK 1y IIPOU3BOJIBHBIMU

(burypamu B mpoCTpaHCTBE.

Conepxanue

00yueHust

XapaRTepHCTI/IKa OCHOBHBIX BUI0B A€ATCJIbHOCTH CTYICHTOB (Ha YpoBHE

Y4eOHBIX JeiiCTBHIA)

DopMynMpOBaHUE U TOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOpEM
CYILECTBOBaHUS, CBOMCTBA).

M300paskeHue Ha YepTexax U MOJIENISAX PACCTOSIHUS M 000CHOBAaHHE CBOMX
cyxaeHuid. OnpeneneHre U BEIUNCIEHUE PACCTOSHUM B IPOCTPAHCTBE.
[Tpumenenue GopMyn U TEOPEM TUITAHUMETPHHU JJIS pEIICHUS 3a/1a4.
O3HaKOMJIEHHE C IOHATHEM NApAJUIEIBLHOTO MPOEKTUPOBAHMS U €TI0
cBolicTBaMu. Dopmynuposanue meopemvl 0 N1OWAOU OPMOZOHATLHOLL
npoeKyuu MHO20y201bHUKA.

[TpumMeHeHne TeopHun A1 000CHOBAHUS MOCTPOCHUH U BRIYUCICHHIA.
ApryMEHTHUPOBAHUE CBOUX CY)KJIEHUI O B3aUMHOM PACIIOJI0KEHUH

MPOCTPAHCTBEHHBIX (pUTYp




MHOrorpaHHHUKHU

Onucanue U XapaKTEPUCTUKA Pa3IMYHbIX BUJIOB MHOIOTPAHHUKOB,
[IEPEUYMCICHUE UX DJIEMEHTOB U CBOUCTB.

1300paskeHue MHOTOTPAHHUKOB U BBITIOJIHEHUE IOCTPOCHUS Ha N300pasKEeHUIX
1 MOJEJIIX MHOTOI'PAHHUKOB.

BrlunciieHre JIMHEMHBIX 3JIEMEHTOB U YIJIOB B IIPOCTPAHCTBEHHBIX
KOH(UTypanusax, apryMeHTHPOBAaHHE CBOUX CYXKICHUN. XapaKTepUCTUKA U
M300paskeHNe CeUCHUS, PA3BEPMKU MHO202PAHHUKOSE., BEIYNCIICHUE
[JIOIIAZEN TOBEPXHOCTEH.

[TocTpoeHue mpoCTeHINX ceueHui KyOa, mpu3Mbl, mupaMuabl. [IpuMenenue
(bakTOB U CBEICHUH U3 TUIAHUMETPHH.

O3HaKOMJICHHE C BUJIAaMU CUMMETPHI B TPOCTPAHCTBE, (POPMYITHPOBAHUE
OIIPEIEICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMETPUU TEJ BPALLECHUS U
MHOTI'OTPDaHHUKOB.

[ IpuMeHeHne CBOMCTB CUMMETPUH IIpU PELICHUH 3a1a4. Mcnonb3oBanue
MpUOOPETEHHBIX 3HAHUH JUTSI UCCIIEOBAHUS U MOJICIIMPOBAHUS HECIOKHBIX
3a/1a4.

1300paskeHue OCHOBHBIX MHOTOTPAHHUKOB U BBIIIOJIHEHUE PUCYHKOB TIO

YCJIOBUSAM 3aJia4q

Tesa un
MOBEPXHOCTH

BpallleHUs

O3HaKOMJICHHE C BUJAMH TeJ BpalleHus, GopMyIHpOBaHUE UX ONPEACTICHUHN
CBOMCTB.

DopMyIMPOBAHUE TEOPEM O CEYEHUH 11aPa IIIOCKOCTHIO U INIOCKOCTH,
KacaTeJbHOU K cdepe.

XapakTepucTuKa U U300pakeHUe TeJ BPAIICHHS, UX Pa3BEPTKH, CEUCHUSI.
Pemienue 3a1a4 Ha NOCTPOCHUE CEYEHUM, BBIUNCIICHUE IJIMH, PACCTOSHUM,
yriaoB, wiomazaei. [Ilposenenue qoka3aTenbHbIX PaCCyKACHUN MIPU PELICHUH
3aj1a4.

[IpuMeHeHre CBOMCTB CUMMETPUH MPU PELICHUH 33Ja4 Ha TeJla BPalLlCHU,
KOMOMHAIIHMIO TEJL.

M300pakeHue OCHOBHBIX KPYTJIBIX TEJ M BBIIOJIHEHUE PUCYHKA 110 YCIOBHIO

3agadu

N3mepenus B

reoMeTpuH

O3HaKoMJIEHHE C TOHATUAMU IUIONIAM U 00beMa, aKCHOMaMH U CBOWCTBaMH.
Perienue 3a1a4 Ha BBIYMCICHUE TUIONIAICH TIIOCKUX (PUTYP ¢ TPUMEHEHHEM
COOTBETCTBYIOUINX (POPMYI U (aKTOB U3 IUTAHUMETpHH. M3ydeHue Teopem o
BBIUMCIIEHUN 00EMOB IPOCTPAHCTBEHHBIX TEJI, pEIIEHUE 3a/1a4 Ha

npuMeHeHne GopMyIl BbiuuciieHus: 0o0beMoB. Uzyuenue popmyi mis




BBIUHCIICHUS IO IOBEPXHOCTEN MHOTOTPAHHUKOB U TEJ BPALLCHUSL.
O3HAaKOMJICHHE C METOJIOM BBIYMCIICHUS TUIOIIA I TIOBEPXHOCTH C(EpHL.
Pemienue 3a1a4 Ha BBIYMCIIEHUE TUIOMIAIEH TOBEPXHOCTH ITPOCTPAHCTBEHHBIX

TSI

Koopaunatel n

O3HaKOMJIEHHE C IOHITHEM BeKTOpa. M3yueHune nexkapToBoil CHCTEMBbI

BEKTOPbI KOOpPJIUHAT B IPOCTPAHCTBE, IOCTPOECHUE TI0 3alaHHBIM KOOpAMHATaM TOYEK U
MJI0CKOCTEN, HAXOKJIEHUE KOOPIUHAT TOUEK.

Coaepixanue XapaKTepuCcTHKA OCHOBHBIX BH/IOB /IeSITeJIbHOCTH CTYJICHTOB (Ha YPOBHe

00y4eHHs Y4eOHBIX J1eiiCTBHII)

HaxosxaeHue ypaBHEHUH OKPY)KHOCTH, Cepsl, IUIOCKOCTH. Bbrancnenue
[PACCTOSTHUN MEXKy TOUKaMU.

M3yyeHue CBONMCTB BEKTOPHBIX BEJIMYMH, [IPABUJI PA3JIOKEHUSI BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPABUII HAX0XKICHUSA KOOPAUHAT BEKTOPA B
[IPOCTPAHCTBE, IPABUII ACUCTBUI C BEKTOPaMU, 3aJaHHBIMU KOOPIUHATAMU.
[IpuMeHeHre TEOPUH TIPU PELICHUH 3a7a4 Ha JEHCTBUS C BEKTOPAMH.
3yyeHue CKasIpHOTO IIPOU3BEIECHUS BEKTOPOB, BEKTOPHOI'O YPaBHEHUS
[IPSIMOM U IUIOCKOCTHU. [IpuMeHeHne Teopuu IIpyu peleHnH 3a1a49 Ha JCHCTBUS
C BEKTOpaMU, KOOPAMHATHBIN METOJI, IPUMEHEHUE BEKTOPOB U1 BIYMCIICHUS
BEJIMYHH YIJIOB U paccTosiHUI. O3HAKOMIIEHHUE C JOKa3aTEIbCTBAMU TEOPEM
CTEPEOMETPUHU O B3AUMHOM PACIIOJIOKEHUU IIPSMBIX U INIOCKOCTEN €

MCITOJIb30BAHHUEM BCKTOPOB




AKTHBHBIE 1 HHTEPAKTHBHbIE (JOPMBI NPOBEAeHNUS 3aHATHI

no ydeoHoi qucuuniaunne I1/1.01 MaremaTtuka

Tema 3ansaTuu

®opMbl IPOBEACHUS 3AHATHH

Tema 1.Pa3Burie HOHATHSA O YHUCIIE

MOTPELIHOCTh NpubIMmKeHust. KoMIiekcHble uncia

PaboTa B ManbIxX rpymnmax

(mpuOAMKEHHBIE BHIYUCIICHUS U

Y IEUCTBUS HAJl HUMH).

Tema 2. KopHu, cTenenu u gorapugmbl

MareMaTH4eCKUU TUKTAHT

[TpoGnemHbIe cuTyanuu

Tema 3.dyHKUINUU, UX CBOUCTBA U

rpaduKu.

PaboTa B MasbIX rpymnmax

( cloXxeHrne rapMOHMYECKHX KOJIeOaHuil)

[ToaroToBka u 3aciaylIMBaHUE JOKIAJA0B

Tema 4.0OCHOBBI TPUTOHOMETPUHN

MareMaTU4eCKUU TUKTAHT

Tema 5.YpaBHeHMs U HEpABEHCTBA

PaboTa B ManbIxX rpymnmax
(I'pacdmueckoe pemieHre ypaBHEHUH U
HepaBeHCTB. MccnenoBaHue ypaBHEHUU

1 HEPABEHCTB C IapaMETPOM)

Tema 6.Havana MmaTreMaTrH4eCcKOro

aHaJIn3a

MareMaTU4eCKUU JUKTAHT
PaboTa B ManbIxX rpymnmax

(ITonsiTue muddepennmana u ero NPUIOKEHUE)

Tewma 7. HTErpas U €ro NpUuMEHEHHE

MareMaTU4eCKUU TUKTAHT

KBH

Tema 8. KoopanHaTel 1 BEKTOPBI

Tecr - sxcnpecc [IpoGiemHbIe cUTyauu

PaboTa B ManbIxX rpymnmax
(BexropHoe 3amaHue NpsIMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE.

[TapanmnenpHOE TPOEKTUPOBAHUE)

Tema 9. [IpsiMble 1 TUIOCKOCTH B

IIPOCTPAHCTBE

PaboTa B ManbIxX rpymnmax
(BekropHoe 3amaHue NpsSMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE.

ITapannensHoe npoextuposanue)llpocmorp u
oOcyX/ieHle MYIbTUMEINA- IPE3CHTAIIUN

(MHoOrOTrpaHHUKN)

Pabora B Manbix rpynnax (IIpaBuiibHbie u




MIOJIYTIPAaBUIIbHBIE MHOTOTPAaHHUKN)

Tema 10. MHOrOrpaHHUKY U KpYyTJjble [TpocMmoTp 1 0OCYyXKeHHE MYTbTUMEANA-
Tena npeseHTanuy (MHOrorpaHHUKN)
Pabora B Manbix rpynnax (IIpaBuiibHbie u

IIOJIYIIPaBUIIbHBIE MHOTOI'PAaHHUKHU

Tema 11. Kombunaropuka MareMaTH4eCKUU JUKTAHT

Tema 12. DnemeHTHI TEOPUH PaboTa B ManbIxX rpymnmax
BEPOSATHOCTEN U MAaTEMaTUYECKOMN (Cxembr bepnymnu. Cpennue 3HaueHUs
CTaTUCTUKH. U UX IPUMEHEHNUE B CTATHUCTUKE)

Y4eOHO-MeTOAMYECKOE M MAaTEePHAJIbLHO-TEXHHYECKOe o0ecreyeHue
NPOrpaMMbl Y4eOHOH AMCHUILIHHBI «MaTeMaTHKa»
B cocraB yueOHO-METOAMYECKOTO M MaTEPUAIbHO-TEXHUYECKOTO 00eceueHus

porpamMMbl yueOHON AUCIUIUTUHBI «MaTteMaTHKa» BXOISAT:
° HarJsIHbIe TOCOOUs (KOMIUIEKThI y4eOHBIX TaOmull, miakatbl: «OCHOBHBIE (HOPMYITbI
TPUTOHOMETPHUMY, «3HAUCHHSI TPUTOHOMETPHUECKUX QYHKIUI, «Inddepenunansuoe n
MHTETPAJIbHOE UCUUCIICHUE)» MOPTPETHI BBIIAIOIINXCS YUYCHBIX-MAaTEeMaTHKOB);
® HH(POPMALMOHHO-KOMMYHHKATUBHBIE CPEJICTBA - KOMITBIOTEPHI;
° KOMIUIEKT TEXHUYECKON JOKYMEHTAIIUU, B TOM YHUCIIE MaclopTa Ha CPEeICTBA 00yueHUs,
MHCTPYKLUU TI0 UX UCTIOJIBb30BAaHUIO U TEXHUKE 0€30MacHOCTH;
e OubOIMOTEeYHBIN HOHIT
B 6ubnuoteunsiit GoH] BXOIAT:
y4eOHUKH;
y4eOHO-METOIMYECKUE TIOCOOHS I CTYAEHTOB IO MPOBEJACHUIO MPAKTUYECKUX

pabor;

y4eOHO-METOIMYECKUE TIOCOOHS 10 OPraHNU3aLUU CAMOCTOSITEIbHOM paboThI CTYJICHTOB.




NupopmaunonHoe odecneyeHue 00y4eHmsl.

[lepeyeHb OCHOBHOM M JOTIOJIHUTEIBHOM JTUTEPATYpPbl, HEOOXOAUMOM Il OCBOCHUS

JUCHUITIIMHBI

OcHoBHas IuTEpaTypa:

1. barmmakoB. M. 1. Maremaruka: yueOnuk. M.: «Axagemusi»,2014. 208 c.

2. bammmakoB. M. 1.  Matemaruka: 3agaunuk: yaeOHuK. M.: «Akanemus»,2014. 416 c.

3. bammmakoB. M. 1. Maremaruka: COOpHUK 3a1a4 Tpo(QUIBLHON HAIIPABIECHHOCTH:

VYuebHoe mocodue. M.: «Axanemusi»,2014. 416 c.

I[OHOJIHI/ITeJIbHaﬂ Jureparypa:

1. Hanasu A.A. Maremaruka: yaeOHuk. M.: DOPYM,2013. 544 c.

2. bammMaxkos.

M. W

«Axagemusn»,2014. 224c.
3. bammmakoB. M. 1. Maremaruka: Yueonuk. M.: KHOPYC, 2016. 400c. (JoctynHo B ObC

«Book.ruy)

MaremaTtuka:

KHUTa Ui T[OpenoaaBaTelisd:

IIporpamMHoe oGecrieueHre U HHTEPHET-PeCypChbI:

OOpa3oBarenbHbIif MaTeMaTH4YeCKui caiT http:// www.exponenta.ru

Moe oOpa3oBanue http://www.moeobrazovanie.ru

y4eOHuK. M.:

Enunas xoyutekuus udpoBbix oOpazoBaTenbHbIX pecypcoB http// school- collection.edu.ru

Onucanue MKAaJ OIICHUBAHUA

Hey/J10BJIETBOPUTEIb OBJIETBOPUTEJIb
Nuukatopsl y P e P X0po1Io OTJINYHO
HO HO
YpoBeHb  3HaHMI B .
. YpoBeHb 3HAHWU
YposeHb 3HaHu | MUHUMAIBHO o0beme, s 0GBEME
HIDKE MHHUMAJIBHBIX | IOTTYCTUMBIN COOTBETCTBYIOIIEM ’
IMosHoTa N . COOTBETCTBYIOLLE
. TpeboBanuii. Vmenu | ypoBeHb  3HAHHUH. | IpOrpamMme
3HAHUH M nporpamMmme
MECTO rpyoOsie | JlomylmeHo MHOTO | MOATOTOBKH.
IMOATOTOBKH, 0O€3
OLITHOKH. HEerpyObIX OmMOKH. | JIOMyIIeHO HECKOJIbKO oI6OK
HErpyObIX OIHOOK '
[IponemoncTpupo
BaHbI BCE
ITponemonctpupos | IIpogeMoHCTpHUpOBaHBI OCHOBHELE
[Tpu pELICHUH | aHBI OCHOBHBIC | BCE OCHOBHBIC yMEHHUSI.
YMEHUS,PEIICHBI
CTaHJAPTHBIX  3aj1ad | yMeHus. Pemiensl | Periensl Bce OCHOBHBIE
BCE OCHOBHBIE
HE TUNIOBBIE 33/1a4M C | 33J]ayd  C HErpyObIMHU
Hanu4yue 3a7a4u c
. NPOJAEMOHCTPUPOBAH | HErPyOBIMHU omrnOKamu.
yMeHmMii OTJENbHBIMU
bl OCHOBHBIC YMEHHS. | OIIHMOKaMHu. BrinonHeHs! BCE
HECYIIIECTBEHHBIM
WNwmenu mecto rpyOble | BoimosHeHsl  Bce | 3aJaHHs, B IOJHOM W HemoweTaMu
OIITMOKHU. 3alaHusi HO HE B | 00beMe, HO HEKOTOpPbHIS ’
BBITMIOJIHEHBl ~ BCE
MIOJTHOM O00BbeMe. C HEeJJ0YeTaMHU.
3aJaHUA B
MI0JTHOM 00BbEME.
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