AHHOTaANUA
npopuIbHON y4eOHOI TN CHUNITHHBI

II1.01. MaremaTuka
O6meo6pazoBaTenpHas yaeOHass TUCIUILINHA «MartemaTrkay u3yqaercs B huimaie

JAT'Y B 1. XacaBiopTe, pealiu3yIoiero o0pa3oBareIbHy0 MPOrpaMMy CpeIHEro o0IIero
00pa3oBaHUs B IpeJieiax OCBOSHUSI OCHOBHOM MpogeccHOHaIbHONU 00pa3oBaTeIbHON
nporpammbl CITO (OITOIT CITO) na 6a3e ocHOBHOTO 00111eT0 00pa30BaHMs MPH MOJATOTOBKE
CIIEIUAJIMCTOB CpeHero 3BeHa. [Iporpamma pa3paborana Ha ocHoBe TpeboBanuii ®I'OC
CpeaHero o0IIero o0pa3oBaHusl, MPEIBIBIAEMBIX K CTPYKTYpE, COICPKAHUIO U Pe3yJIbTaTaM
ocBoeHUs yueOHou auctumuuHbl «Marematukay, ®I'OC CIIO no crnenmanprocTy 38.02.01
IJKOHOMMKA M OyXTaJTepCKuil y4eT, B COOTBETCTBUU ¢ PekoMeHaaImsIMu o opraHu3anuu
MOJTYYCHHS CPETHETO 00I11IeTo 00pa3oBaHus B IIpeIesiax OCBOCHHs 00pa30BaTeIbHBIX MTPOTrpaMM
cpenHero npodecCHOoHaIBLHOT0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHUs C YIETOM
TpeOoBaHU (eepabHBIX TOCYIaPCTBEHHBIX 00Pa30BaTeIbHBIX CTAHIAPTOB. MHHOOpHAYKHU
Poccun ot 17.03.2015 Ne06-259)

PEKOMEHIOBAaHHOM TS peanu3alii OCHOBHOHM IIpo(deccrnoHanbHON 00pa3oBaTeIbHON
nporpammel CITO Ha 6a3e 0OCHOBHOTO 00IIeT0 00pa30BaHUs C MOTYYCHHEM CPEIHET0 OOIIEro
o0Opa3oBaHusl.

B pe3ynbrare ocBoeHUs y4eOHON UCIUTIIHHBI 00yUYaIOUTUIICS T0JDKEH YMETh!

e  BBINOJIHATH apuPMeTUUECKUE ACHCTBUS, COUETasl YCTHbIE U TUChbMEHHBIE TIPUEMBI,
[IPUMEHEHUE BBIYUCIIUTEIBHBIX YCTPOUCTB; HAXOAUTh 3HAUEHUs KOPHS HATypaJIbHON
CTENEeHH, CTENICHH C PallMOHAIbHBIM TI0Ka3aTelleM, Jiorapudma, UCIIONb3ys IPU
HEOOXOIMMOCTH BBIYUCIUTEIbHBIC YCTPONUCTBA; MOJIb30BATHCS OLICHKON M MPUKHIKOM
IIPU IPAKTUYECKUX pacueTax;

e TPOBOJUTH MO U3BECTHHIM (POpPMYyJIaM U MpaBUIIaM MPeoOpa3oBaHUs OyKBEHHBIX
BBIPA)KEHUH, BKIIIOYAIOIIUX CTETICHH, paJUKaJIbl, JOrapu(Mbl U TPUTOHOMETPHUYECKUE

byHKIINY,

e BbIUYHCIATH 3HAYCHUA YHCJIOBBIX U 6YKBCHHLIX BLIpa)KCHI/II\;I, OCYILICCTBJIAA H€O6XOI[I/IMLI€
INOACTAaHOBKH N Hp€O6p330BaHI/I${;

e  OIpeneNsITh 3HaYCHUE (PYHKIIUH 110 3HAUYCHHUIO apTyMEHTA MPH Pa3IMYHbIX CIIOco0ax
3a1aHus PyHKIUHY;

e  CTPOUTH IpadUKH U3yUEHHBIX (PYHKIIMIA;

e  OMNHCHIBATH MO TPAPUKy U B MPOCTEHIINX CITydasx 1mo GpopmMyIie moBeieHUE U CBOWCTBA
(GyHKUIMH, HAXOAUTH N0 TpaPuKy GYHKIIMHU HAaHOOJbIINE M HAUMEHbIITNE 3HAYCHNUS;

e pemarb ypaBHEHHS, IPOCTEHIIINE CHCTEMbl YPaBHEHUH, UCIIOIB3YsI CBOMCTBA (PYHKIINN U
uX rpauKoB;

e  BBIUUCIIATH MPOU3BOJHBIC U IEPBOOOPA3HBIC AIEMEHTAPHBIX (DYHKIIHIA, UCTIONB3YS
CIIPaBOYHbIE MaTEPHUAJIBL;



UCCIIEIOBATh B MPOCTEUIINX ClTy4yasiX (yHKIIMA HA MOHOTOHHOCTh, HAXOAHUTh
HauOOoJIbIINE U HAUMEHbIINE 3HAaYeHUs PYHKLNNA, CTPOUTH IpaQUKU MHOTOUYJICHOB U
IPOCTEUIINX PAlIMOHAIBHBIX (PYHKIUI C UCTIONB30BaHUEM allapaTa MaTeMaTHIeCKOTO
aHaIu3a;

BBIUMCIIATH B MPOCTEUIINX CIyYasiX MJIOLIAAN C UCTIOIb30BaHUEM EPBOOOPA3HOI;

pelaTh panroHalbHbIe, TOKa3aTeNbHbIC U Torapu(MUUECKUE YPaBHEHUS U HEPAaBEHCTBA,
IIPOCTEHINNE UPPALUOHATIBHBIE U TPUTOHOMETPUYECKUE YPABHEHM S, UX CUCTEMBI,

COCTAaBJIATH YpaBHCHHA U HCPABCHCTBA 110 YCIOBUIO 3a/1a4U;

UCIIOJIb30BATh JIJIsl MPHOIMKEHHOTO PEIIeHUs YpaBHEHUH U HEpaBEHCTB IpaduuecKuit
METOI;

n300pakaTh HA KOOPAMHATHOM INTOCKOCTH MHOXKECTBA PEIICHUHN TTPOCTEUIITNX
YPaBHEHUU U UX CUCTEM;

pelaTh NpoCcTeme KOMOMHATOPHBIE 3a/1a9l METOZIOM Tepedopa, a TaKkKe ¢
UCTIOJIb30BAHUEM U3BECTHBIX (POPMYIL;

BBIUNUCIIATH B HpOCTeﬁHIHX cnyqa;lx BepOHTHOCTI/I COGBITI/Iﬁ Ha OCHOBC ImoAcCYcTa 4ynciia
HCXOJI0B;

pacro3HaBaTh Ha YepPTekax U MOJEISIX MPOCTPAHCTBEHHbIE (DOPMBI; COOTHOCHUTD
TPEXMEPHBIE OOBEKTHI C UX ONUCAHUIMHU, U300paKEHUAMU;

OIMCHIBATh B3aMMHOE PACIIOJIOKEHUE TPAMBIX U INIOCKOCTEH B IPOCTPAHCTBE,
apryMEHTHPOBATH CBOU CY)KJIEHHS 00 3TOM PacCIOJI0KESHUU;

aQHAJIM3UPOBATH B MPOCTEHUIINX CIyYasX B3aUMHOE PACIIOIOKEHHE 0OBEKTOB B
IIPOCTPAHCTBE;

I/I306pa)KaTb OCHOBHBIC MHOT'OT'PAHHUKH U KPYTJIBIC TCJIA; BBIIIOJIHATH YCPTCIKU 1O
YCJIOBUSAM 3aJia4,

CTPOUTH MPOCTEHIIINE ceYeHUs KyOa, IPU3MBbI, TUPAMHU/IBL;

pemaTh MIaHUMETPUIECKIE U MTPOCTEHIIINE CTEPEOMETPUIECCKIE 3a/1a4l Ha HAXOK/ICHHE
T€OMETPUUYECKHUX BEJIMYWH (JVIMH, YTJI0B, IUIOMIA/IeH, 00HEMOB);

UCIIOJIb30BATh TIPU PEIICHUU CTEPEOMETPUIECKIX 3aa4 IJIaHUMETPUIeCKre (PaKThl U
METO/IbL;

MIPOBOJIUTH JTOKA3aTEIIbHBIE PACCYXKIACHUS B X0JI€ PEIICHHS 3a/1a4.

B pesynbrare ocBoeHUs y4eOHON AUCIUTIIHHBI 00yJAIONTUICS TOJDKEH 3HATH:

3HAYEHHE MATEMaTU4YECKOW HAyKH JJIsl PELICHMS 3a/1a4, BO3HUKAIOIUX B TEOPUU U
IIPAKTHUKE; IIUPOTY U B TO K€ BPEMsI OTPAaHUYEHHOCTh IIPUMEHEHUS MaTEMATUUECKUX
METO/I0B K aHAJIN3y U MCCIIEI0OBAHUIO ITPOLIECCOB U ABJICHUN B IIPUPOJE U OOLIECTBE;

3HA4YECHUE NPAKTUKH U BOIIPOCOB, BOZHUKAIOIINX B CAMON MaTeMAaTHUKE IS
(dbopMHpOBaHHUS U Pa3BUTHsI MaTEMAaTUUECKON HayKH; UCTOPUIO PA3BUTHUS MOHITHS YHCIA,
CO3J1aHUsI MaTEMAaTHYECKOr0 aHAJIN3a, BOSHUKHOBCHUSA U PA3BUTHS T€OMETPUH;

YHUBEPCAJIbHBIA XapaKTep 3aKOHOB JIOTUKU MAaTEMaTUYECKUX PACCYKIACHUMN, UX
IPUMEHUMOCTb BO BCEX 00JIACTSIX Y€I0BEYECKOH 1eATENbHOCTH;

BEPOATHOCTHBIN XapaKkTep pa3IMuHbIX MPOILECCOB OKPYKAIOIIETO MHUPA.



1)
2)
3)
4)

MaremaTtuka siBjsieTcsi NpoguiibHOI 001eo0pa3oBaTe/bHON Y4eOHOM JUCHUIITIMHON
CJIOKHBIIMMCS YCTOWYHMBBIM COJIEPI)KaHUEM U OOIIMMH TPEOOBAaHUSMU K TIOJITOTOBKE
00yJaromuxcs.

B npodeccronanbHbIX 00pa30BaTEebHBIX OPraHU3ANMIX, PEATH3YIOIINX 00pa30BaTEIbHYIO
nporpamMmy cpeaHero oomero oopasoBanus B npeaenax ocsoeHus OITOIT CITO na 6aze
OCHOBHOTO 00I1IeT0 00pa30BaHusl, N3y4YeHUE MATEMAaTUKH UMEET CBOM OCOOEHHOCTH B
3aBHCUMOCTH OT NpoduJIst mpohecCHOHATEHOTO 00pa30BaHUsL.

[Tpu ocBoennu cnernuanpHocTel CI1O cnenuansaocTeit CITO rymanuTapHoro mpodurs
po)eCCHOHAIBHOTO 00pa30BaHusI MaTeMaTnka uzydaercst Ha 6azoBom ypoBHe @I'OC cpennero
obmiero oopazoBanus. OO0IIKE e U3YICHHUSI MATEMATUKU TPATUIIMOHHO PEATH3yIOTCS B
YEeThIPEX HAPaBICHUSIX:
oO1iee mpeacTaBIeHne 00 UACIX U METOJIaX MAaTEeMAaTHKU,

MHTEJJIEKTYaJIbHOE Pa3BUTHUE;
OBJIaJICHUE HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSIMHU U YMCHUSIMU;
BOCIIUTATEIbHOE BO3JAEHCTBUE.

Copep:xanue yueOHOM TUCIUILTUHBI pa3pab0TaHO B COOTBETCTBUH C OCHOBHBIMH COZEP-
JKaTeJIbHBIMH JIMHUSAMU 00y4eHUsI MaTeMaTHKe:
anredOpandeckas JIMHUS, BKIIOYAIONIAasi CHCTEMATU3alliI0 CBEJICHUH O YHCaX; U3YYCHHE HOBBIX U
0000111eHIE paHee H3yUYEHHBIX OIepalyii (BO3BEICHUE B CTEIICHb, N3BIICYCHNUE KOPHSI,
norapu(MUpPOBaHUE, CHHYC, KOCHHYC, TAHTEHC, KOTAHT€HC U OOpaTHBIE K HUM); U3yYeHHE
HOBBIX BHJIOB YHCIJIOBBIX BBIpAXKEHUN U (POPMYJT; COBEPLICHCTBOBAHHUE MPAKTUUYECKUX HABBIKOB U
BBIUHCIUTENLHON KYJIbTYPBI, PACIIUPEHNE U COBEPIICHCTBOBAHUE allreOpanvecKoro anmapara,
c(hOpMHUPOBAHHOTO B OCHOBHOI IITKOJIE, U €r0 MPUMEHEHHE K PEIICHUIO MATEeMaTHIECKUX U
MPUKIIAIHBIX 3a71a4;

TEOPETUKO-(PYHKIIMOHATbHAS TUHUS, BKIIOYAOIIas CUCTEMAaTU3aIMIO U pacIIUPEHUE CBEICHUI
0 (pyHKIHSAX, COBEPIICHCTBOBAHUE IPaPUUECKUX YMEHU; 3HAKOMCTBO C OCHOBHBIMU UICSIMH U
METOJIJaMU MaTeMaTUYECKOT0 aHaIu3a B 00beMe, MO3BOJISIONIEM UCCIIEIOBAThH dJIEMEHTApHBIC
GYHKIMY U peliaTh IpocTeiiie reoMmeTpudeckue, PU3ndeckue u Ipyrue NpuKkiajHble 3a1a4u;
JVHUS YpaBHEHUM U HEPABEHCTB, OCHOBAHHAs Ha MOCTPOEHUH U UCCIIeI0BAaHUU
MaTeMaTHYECKUX MOJIENEH, IEPEeCeKaoIascs ¢ aredpandeckoi U TeOpeTUKO()yHKIIMOHATBHON
JUHHUSAMH | BKJTIOYAIOIIAs PAa3BUTUE M COBEPIICHCTBOBAHKE TEXHUKH alreOpanvecKux
npeoOpa30BaHMii JIJIsl PEIICHUs YpaBHEHUM, HEPABEHCTB U CUCTEM; (JOPMUPOBAHUE CITOCOOHOCTH
CTPOUTH U UCCIIEI0BATh MPOCTEHIIINE MATEMAaTHYECKUE MOJIENIN MTPH PEIICHUN MTPUKIIATHBIX
3a/1a4, 3a/1a4 U3 CMEKHBIX U CICIHATBHBIX JUCIUIUINH;

TCOMCTPHUYICCKA JIMHUS, BKIIIOHAIOMAasA HaTJIAHBIC IPCACTABICHUSA O ITPOCTPAHCTBCHHBIX



durypax u u3yuyeHue Ux CBOMCTB, (GOPMUPOBAHKE U PA3BUTUE MPOCTPAHCTBEHHOIO
BOOOpakeHUs!, pa3BUTHE CIIOCOOOB r€OMETPUUECKUX H3MEPEHH, KOOPIMHATHOTO U BEKTOPHOTO
METOJIOB JIJIsl PEIICHHS] MATEMAaTUIECKUX U MTPUKIIAHBIX 3a7a4;

CTOXAaCTHUYeCKas JTMHUS, OCHOBAHHAS HA Pa3BUTUH KOMOMHATOPHBIX YMEHUH, peACTaBICHUMN O
BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPYXKAIOIIETr0 MHUpA.

N3zyuenne o0ieobpa3zoBaTenbHON yaeOHOH TUCIUILTMHBI «MaTeMaTHKay 3aBepuIaeTcs
IIOJIBE/ICHUEM UTOTOB B (hopMe FK3aMEHa B paMKax MPOMEXYTOUHOM aTTecTalliH CTYJCHTOB B
nporiecce ocBoeHus ocHoBHOM OITOIT CITO ¢ momydeHnem cpeaHero oo1mero oopa3oBaHus
(TITICC3).

3. MECTO YYEFHOM JUCIHUIIJIMHBI B YYEBHOM ILVIAHE

VYuebHasa qucuuruHa «MareMaTHkay sBiIseTcs NPpoQUILHON 001eo0pa3oBaTeIbHOI
Y4eOHOH AU CHUNINHON

B yue6nom mnane [MIICC3 yueOnas qucniumiinHa «MaremaTiuka) BXOJHUT B COCTaB OOIINX
00111€00pa30BaTENbHBIX Y4€OHBIX TUCIHILINH, POPMHUPYEMBIX U3 00s3aTEIbHBIX MPEIMETHBIX
obnacreii ®I'OC cpennero obmero odpazoanus crnenuanbHocteir CIIO coOTBETCTBYIOMIETO
npoduts mpodheccuoHaILHOTO 00pa3oOBaHMUS.

OcBoeHue coniep:kanus yueOHOM TUCIUIUINHBI «MaTteMaTnka» o0ecrieunBaeT JOCTUKEHHE
CTYACHTaMH CIIEIYIOLIX pe3yibmamos:

* TUYHOCMHDIX!
c(OpMHPOBAHHOCTH MPEACTABIEHUIN O MaTEMAaTHKE KaK YHUBEPCAIbHOM SI3bIKE HAyKH, CPE/ICTBE
MOJIETTUPOBAHUS SIBJICHUI U IPOLECCOB, UACSIX U METOAaX MaTeMaTHUKHU;

MOHMMAaHHUE 3HAYUMOCTH MAaTEeMAaTHUKH JIJIsl HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOpPMHUPOBAHHOCTH OTHOIIIEHUSI K MATEMATHKE KaK K YaCTH OOIEYeTIOBEYECKON KYJIbTYpPhI
yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUSI MATEMATHUKH, SBOTIOIIMEN MaTEeMaTUYECKUX UACH;
Pa3BUTHE JOTMYECKOTO MBIIUICHHUS, TPOCTPAHCTBEHHOTO BOOOPaKEHUS, AITOPUTMUYECKOM
KYJIBTYpPbI, KPHTUHYHOCTH MBIIIUICHUS HA YPOBHE, HEOOX0IMMOM TSl Oy myIien
npodecCHOHATIBLHOM e TeNbHOCTH, VIS POIOJDKEHUST 00pa30BaHMs U cCaMOOOpa3OBaHMS;
OBJIaJICHE MAaTEMaTUYECKUMU 3HAHUSIMU U YMEHUSIMH, HEOOXOIUMBIMH B IIOBCEAHEBHON KHU3HHU,
JUTSL OCBOCHUSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX TUCIUIUIMH U AUCUHUIUINH MPpo(eccrnoHalbHOTO
IUKJIA, JIJIS TIOTY9eHHsI 00pa3oBaHus B 001acTsIX, HE TPEOYIONINX YrITyOJIeHHON
MaTeMaTHYEeCKOM MMOATOTOBKH;

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA TPOTSHKEHUN
BCeH )KM3HU; CO3HATEIbHOE OTHOIICHNE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHIO
yCIENHOW MPodecCHOHANTBHON 1 00IIEeCTBEHHOU e TEIIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K CAMOCTOSITENTLHOW TBOPUYECKON M OTBETCTBEHHOMN AESITETLHOCTH;



TOTOBHOCTb K KOJUIEKTUBHOU paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTeIbHOM,
OO0IIECTBEHHO MOJIE3HOM, yueOHO-UCCIIEI0BATENbCKOM, TPOSKTHON M IPYTUX BUIAX
JesATEIbHOCTH;

OTHONICHHE K MPO(ecCHOHABHOM 1eATeNbHOCTH KaK BO3MOKHOCTH Y4acTHS B PEIICHUN
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, O0IIIEHAIIMOHATIBHBIX MPOOJIeM;

* MemanpeomMemHpix:

YMEHHUE CaMOCTOSITEJIbHO OMPENIENATh LEIU ACSITEIbHOCTU U COCTABJISITh TUIAHBI ACSITEIbHOCTH;
CaMOCTOSTENIBHO OCYIIECTBIIATh, KOHTPOJIIMPOBATh U KOPPEKTUPOBATH EATEIBHOCTb;
HCIIOJIB30BATh BCE BO3MOKHBIE PECYPCHI JUISl JOCTUKEHHUS IOCTABIICHHBIX LIeJIEH U pealln3aluu
TUTAHOB JICSITEILHOCTH; BEIOMPATh YCIIEIIHBIE CTPATETUH B PA3IMYHBIX CUTYAIUsX;

YMEHHE MPOTYKTUBHO OOIIATHCS ¥ B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOU JESTEILHOCTH,
YUUTHIBATh MO3ULIUU JPYTUX YIACTHUKOB JIEATEIBHOCTH, 3P PEKTUBHO pa3pemiaTh KOHPIUKTHL;
BJIaJICHUE HABBIKAMHM ITO3HABATEIHHOM, YI€OHO-UCCIIEI0BATEILCKONU U MTPOCKTHOM
NEeSTEIbHOCTH, HABBIKAMU pa3pelieHus mpo0IeM; clioCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a]1a4, IPUMEHEHUIO PAa3IMUHbIX
METO/I0B ITO3HAHUS;

TOTOBHOCTb U CHOCOOHOCTH K CaMOCTOSITENTbHOM HH(DOPMAIIMOHHO MTO3HABATENbHON
JESTENIbHOCTH, BKJIIOYasi yMEHHUE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UH(DOpMALIHH,
KPUTHYECKH OIICHUBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO, TIOTYyIaeMYI0 U3 Pa3TUIHBIX
HMCTOYHHKOB;

BJIQJICHUE SI3BIKOBBIMU CPEACTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO U3JIaraTh CBOK TOUKY
3pEHMUs], UCTIOIB30BATh a/ICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

BJIaJICHHE HAaBBIKAMU TI03HABATENILHON Pe(PICKCHH KaK OCO3HAHUS COBEPILIAEMBIX JACHCTBUH 1
MBICJIUTENIbHBIX MPOLECCOB, X PE3YIbTATOB M OCHOBAHMI, TPAHUI] CBOETO 3HAHUS U HE3HAHU,
HOBBIX [TO3HABATENIBHBIX 33144 U CPEICTB ISl UX JOCTHIKECHHS;

EJICYCTPEMIICHHOCTh B TIOUCKAX U MPUHSATUU PEIICHHA, COOOPAa3UTETLHOCTh U UHTYHUIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUN; CIIOCOOHOCTh BOCIIPUHUMATH KPACOTY H
TapMOHHIO MUDAa;

* npeomMemuulx:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUN O MATEMATHKE KAaK YaCTH MUPOBOM KyJIbTYphl U MECTE
MaTEeMAaTHKU B COBPEMEHHOW ITUBUIIM3AINH, CIIOCO0AX OMHMCAHUS SIBICHUN peabHOTO MUPA Ha
MaTE€MaTUYECKOM S3BIKE;

c(OpMHUPOBAHHOCTH MPEACTABICHUN O MaTEMaTHUECKUX MOHATUAX KaK BayKHEHIIINX
MaTEeMaTUYECKUX MOJIEISIX, TO3BOJISIONIMX OMUCHIBATh U U3y4YaTh Pa3HbIE MPOLIECCHI U SIBJICHUS;

IMOHUMAHHUEC BO3MOKHOCTH AKCUOMATUYICCKOTO ITOCTPOCHUSA MATEMATUICCKUX Teopnﬁ;



BJIaJICHAE METOJAaMH JI0Ka3aTEIbCTB U AJITOPUTMOB PEIIEHUS, YMEHUE UX IPUMEHATD,
IIPOBOJUTH JOKA3aTEIIbHBIC PACCYKICHUS B XOJI€ PELICHUS 3a/1ay;
BJIa/ICHNE CTaHIapTHBIMU IIPUEMAaMU PELIEHUS palllOHAJIBHBIX U UpPallMOHAIbHBIX,
IIOKAa3aTeNNbHBIX, CTEIICHHBIX, TPHTOHOMETPUUYECKUX YPABHECHUM U HEPABEHCTB, UX CUCTEM;
MCII0JIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX IIPOrPaMM, B TOM YHCIIE ISl IOUCKA ITyTH PEIICHUS U
WJUIFOCTPALIMY PELICHUs] YPABHEHUN U HEPABEHCTB;
c(OpPMHPOBAHHOCTD NMPEACTABICHUN 00 OCHOBHBIX MOHATHAX MaTEMAaTUYECKOT0 aHAJIN3a U UX
CBOMCTBAX, BJIaJICHUE YMEHUEM XapaKTepU30BaTh MTOBEIeHUE (DYHKIIUI, UCTIOIb30BaHUE
IIOJIyYEHHBIX 3HaHUH IS ONIMUCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;
BJIaJICHHE OCHOBHBIMH MOHITHUSAMH O TUIOCKHX M IMIPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (HUTypaXx,
HX OCHOBHBIX CBOMCTBAX;
c(pOPMHUPOBAHHOCTb YMEHUS Pacllo3HaBaTh FEOMETPUYECKHE GUTYPBI HA YepTEXax, MOJIENAX U
B PEaJIbHOM MUDE; IPUMEHEHHE N3YUYEHHBIX CBOMCTB reOMETpHUECKUX (PUryp u Gopmys s
peleHus FTeOMETPUYECKUX 3a/1a4 U 334 C IPAKTUYECKUM COJIepKAHUEM;
c(OpPMHPOBAHHOCTD NPEACTABICHUI O IpOLIeccax U SIBICHUSIX, HMEIOLINX BEPOSTHOCTHBIN
XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MUPE, OCHOBHBIX MOHSITHIX
3JIEMEHTapPHON TEOPHUH BEPOSTHOCTEW; YMEHUN HAXOUTh U OLICHUBATH BEPOSITHOCTH
HACTYIUICHUSI COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYAIIUSIX U OCHOBHBIE XapaKTEPUCTHKH
CIIy4alHBIX BEJIIMYUH;
BJIa/ICHNE HaBBIKaMH MCIIOJIb30BaHMS T'OTOBBIX KOMIIBIOTEPHBIX IPOTPAMM IIPH PELICHUHN 3a1a4.
MareMaTHka B HayKe, TEXHUKE, SKOHOMUKE, HH()OPMAIIMOHHBIX TEXHOJIOTUSIX U MpakK-
TUYECKOH nesTenbHoCTH. Llenu u 3aaun n3yuyeHnss MaTeMaTHKU TIPU OCBOCHUU Mpodeccuit
CIIO u cnenuansHocten CIIO.
COJIEPXKAHME YUYEBHO! JIUCLIVITIJINHBI Beenenue
MareMaTuka B HayKe, TEXHUKE, SKOHOMUKE, HH()OPMAIIMOHHBIX TEXHOJIOTUSAX U MpakK-
TUYECKOH aesiTenbHOCTH. Llenu u 3a1aun n3yuyeHnss MaTeMaTHKU TIPU OCBOCHUU Tpodeccuit

CIIO u cnemuansaocTteii CIIO.
AJITEBPA

Paszsumue nonamus o uucne

[enble u parmoHanbHbIe YKcha. JlelcTBUTENbHbBIE uncia. [IpubnudicenHvle GblYUCTIEHUS.
Komnnexchuvie uucna.
Kopnu, cmenenu u nocapugpmoi

Kophnu u crenenn. KopHu HaTypasibHOM CTENEHH U3 YKCIIA U UX CBOWMCTBA. CTENEHH C
paluOHAJIbHBIMU MMOKA3aTCIIIMUA, UX cBoricTBa. CTelenu ¢ ,Z[GI\/'ICTBI/ITGJIBHBIMI/I IIOKa3aTeIsIMU.

Cesoticmea cmenenu ¢ 0etcmeumenbHblM NOKA3amesleM.



Jlorapudgm. Jlorapudm uucaa. OcHoBHOE JIorapruPMUUIECKOE TOKIECTBO. JlecITHIHbIC U
HaTypaibHble Jorapudmsl. [IpaBuia aeiicTBuii ¢ norapudmamu. [lepexon Kk HOBOMy
OCHOBAHHUIO.

IIpeoOpa3oBanue ajqredopanyeckux BbipakeHuid. [I[peoOpazoBanue painoHaIbHBIX,
UPPALMOHATIBHBIX CTETIEHHBIX, TOKA3aTeNIbHBIX U JIOTAPU(PMUUECKIX BBIPAKCHHII.

Ilpakmuueckue 3anamus

Apubdmerndeckre IeHCTBUS HAJI YUCIIaMU, HAXOXKIEHUE MPUOIMKESHHBIX 3HAUCHU BETHUNH
Y TIOTPENTHOCTEH BBIYUCIICHUH (a0COMIOTHON M OTHOCUTEIBHOM ), CPaBHEHHUE YHCIIOBBIX
BBIPAXKEHUI.

Beruncnenue u cpaBHEHUE KOPHEN. BrIoaHeHne pacuyeToB ¢ pajuKaiamHu.

Pewrenne nppanoHanbHbIX ypaBHeHHNW. HaxoxxieHre 3Ha4eHN CTENIEHEN C palliOHalb-
HbIMU TIoKa3arenssmMu. CpaBHeHue cTeneHel. [IpeoOpa3zoBanus BeIpaKeHUH, COAEPIKAIINX
creneHu. Pemenne nokasarenbHbIX YpaBHEHUM.

Pemrenue npukiagHbix 3a1a4.

Haxoxxnenue 3nauenuii norapugma 1o npousBoiIbHOMY OCHOBaHUIO. [lepexon ot ogHOTO
OCHOBaHUs K apyromy. Berurcnenue u cpaBHeHue gorapudmos. Jlorapudmuponanue u
MOTEHIMPOBAHUE BBIPAKEHUN.

[Tpubnu>keHHbIE BBIYUCIICHUS U PEUICHUS MPUKIIAIHBIX 3a/1a4.

Pemenue norapupMudeckux ypaBHECHHA.

OCHOBbBI TPUTOHOMETPHUHN OCHOBHBIE ITOHATUSA

Pannannas mepa yria. BpamarensHoe npuxenne. CHHYC, KOCHHYC, TAHT€HC U KOTAaHT€HC
yHcla.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA

®opmyiibl puBeneHuss. Popmyiibl cinoxeHus. DopMyibl yaBoeHUsT Dopmynvl HOJOBUHHO2O
yena.

[TpeoOpa3oBanust MPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAYKEHHIH

[IpeoOpa3oBaHue CyMMBI TPUTOHOMETPUUYECKUX (PYHKIUI B IPOU3BECHUE U IPOU3BEICHHS
B CyMMY. Buipaoicenue mpueconomempuueckux yHKyull uepes maueenc noio8UHH020
apeymenma.

TpuronomeTpruyeckue ypaBHEHUS U HEPABEHCTBA

IIpocreiimme TpPUroHOMETPUUECKHUE ypaBHEHUS. [Ipocmeiiuie mpueoHomempuieckue
HepaseHcmeaa.

OoOpaTHble TpUTroHOMeTpHYecKkre QYHKIUM. APKCUHYC, apKKOCUHYC, apKTAHT€HC.

Ilpakmuueckue 3anamus

PannanHbIll METOA U3MEPEHUS YITIOB BPALLICHUS U CBSA3b C IPayCHON MEPOM.



OCHOBHbIE TPUTOHOMETPUYECKUE TOXKAECTBA, POPMYJIIbI CIIOKEHUS, YIBOCHHUS, TPEO0-
pa3oBaHUE CyMMBI TPUTOHOMETPUUECKUX (PYHKIUI B TPOM3BECHNE, PEOOpa3OBaHKE MPO-
U3BEJICHUS TPUTOHOMETPUYECKUX QYHKIUI B cymmy. [IpocTeiinme TpuronoMeTpudeckue
yYpaBHEHHUS U HEPABEHCTBA.

OOGparHbie TpUTOHOMETpHYECKUE QYHKIIMH: apKCUHYC, apKKocuHyc, apkTtanrenc. ®YHKIUU,
NX CBOMCTBA U rPA®UKH

®yukuun. O61acTh ONMpeeeHNus 1 MHOKECTBO 3HAUYCHUH; Tpaduk QyHKIINH, TOCTPOCHUE
rpa¢ukoB PyHKIMH, 3aJaHHBIX PA3THYHBIMH CIIOCOOAMH.

CaoiicTBa pyHKUMH. MOHOTOHHOCTH, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTD, IEPUO-
TUYIHOCTH. [IpOMEKyTKH BO3pacTaHusi U YObIBaHUS, HANOOIbIIIee M HAMMEHBIIIEE 3HAYCHUS,
TOUYKHU 3KcTpemyMa. ['paduueckas uarepnperanus. [Ipumeps! GyHKIMOHATBHBIX 3aBUCUMOCTEH
B peaJbHBIX IpoIeccax U siBIeHUuaX. Apupmerndeckue onepauuu Haa Gynkuusimu. CrnoxxHas
byakuust (kommo3uius). [louamue o Henpepvl8HOCMU DYHKYUU.

Oo6patnbie pynkuuu. Odracms onpedeneHus U 0O1ACMb 3HAYEHUL 00pAMHOU HYHKYUU.
I'paghux obpamnou ¢hynxyuu.

CreneHHble, MOKA3aTeJbHbIE, JJOrapu(MUUecKre U TPUTOHOMeTPUYeCKHe (PYHKIMH.
OoOpaTHble TpUTrOHOMeTpUYecKue QYHKIIUU

Onpenenenus GyHKIMNA, X CBOHCTBA U TPaUKH.

[IpeoOpaszoBanus rpaduxos. [lapamiensHblil IEpeHOC, CAMMETPHUS OTHOCHTEIBLHO OCEi
KOOpJMHAT U CUMMETPHUS OTHOCUTENILHO Hayana KOOPAUHAT, CHMMETPHsI OTHOCUTEIBHO IIPSIMOMN
Yy = X, pacTshKeHHE U C)KaTHhe BJOJIb OCel KOOpUHAT.

Ilpakmuueckue 3anamus

[Ipumepsl 3aBUCHMOCTEN MEXAY NIEPEMEHHBIMU B PEAIbHBIX MPOLIECCAX U3 CMEKHBIX
nucturinH. Onpenenenue Gyuakmuii. [loctpoenue u urenune rpadukoB Gynkiuii. Mccne-
noBanue GyHknuu. CBONCTBA TUHEHHOMN, KBaIpaTUYHOM, KYCOYHO-TMHEHHOW 1 IpOoOHO-
nuHelHoU ¢pyHkuuid. HempepsiBHbIe U neproanyeckue Gyakiun. CBoiicTBa U rpaduku CUHYCAa,
KOCHHYCa, TaHI'€HCca U KoTaHreHca. O0parneie GyHKIMU U uX rpaduku. OOpaTHbie
TpuronoMmerpudeckue Gyukmuu. [IpeodbpazoBanus rpaduka Gynkuu. 'apmoHndeckue
kosneOanus. [Ipuknagnsie 3agaun.

[Toxa3zaTenbHbIe, TOrapupMUUECKUE, TPUTOHOMETPUUYECKIE YPABHEHHS U HepaseHCmad.
HAYAJIIA MATEMATHYECKOI'O AHAJIM3A

IocaexoBareabHocTi. CriocOoObI 3aJaHNS U CBOMCTBA YHCJIOBBIX IIOCIIEA0BATEIBHOCTEM.
Ilonamue o npedene nocnedosamenvrocmu. Cyuwecmeosanue npeoena MOHOMOHHOL
oepanudenHou nociedosamenvrocmuy. CyMMHpPOBaHHE MOCIIE0BATENbHOCTEN. beckoHeuHO

yOBIBaroIasi reOMeTpUYecKasi IPOTPECCHSI U €€ CyMMa.



IIpousBoanas. [lonstre o mpou3BoAHOM PYHKITNHU, €€ TEOMETPHICCKUN U HU3UIECKUIT
CMBICII. YpaBHEHHE KacaTeIbHOU K Tpaduky ¢pyHKIMU. [Ipou3BOHBIE CYMMBI, Pa3HOCTH,
NpOM3BEACHUS, YacTHbIE. [[pon3BOIHBIC OCHOBHBIX 3JIEMEHTApHbIX (yHKUUi. [Ipumenenue
MIPOU3BOIHOM K MCCIIEIOBaHUIO YHKIIUNA U TTOCTPOEHUIO TpadukoB. IIpoussoonsie oopammoi
dynKyuu u Komnozuyuu GyHKyuu.

IIpumeps! ncronb30BaHMsI IPOU3BOIHOM /711 HAXOKAEHUS HAMJTYUIIETO PEICHUS B
NPUKIIAJHBIX 331a4ax. Bropas npon3BoiHas, ee reOMeTpUYeCKUi U PU3MUECKUI CMBICT.
HaxoxaeHue ckopocTH j1s mpoiiecca, 3aJaHHoro (opmysnoi u rpagpukom.

IlepBooOpa3nas u uHTerpaJ. [I[pumMeHeHre onpeaeseHHOro HHTerpaia s HaX0KICHUS
UIoIIaAu KpuBoJduHeHo! Tpanenuu. ®opmyna Hetorona—IJleiibnuna. [Ipumeps! npuMeneHus
UHTErpaia B GU3NKE U TCOMETPHUH.

Ilpakmuueckue 3anamusn

YucnoBas mocie10BaTebHOCTh, CIIOCOOBI €€ 3aJaHHtsl, BRIYUCICHHS YICHOB MOCIe10-
BaTenbHOCTH. [Ipenen nocnenoBarenbHOCTH. beckoHeUHO yObIBaroIas reoMeTpHIecKas
IIporpeccusl.

[IponsBoaHasA: MEXaHUYECKUN U T€OMETPUUECKUNA CMBICIT TPOU3BOAHOIM.

VYpaBHeHue kacaTenbHOM B 001IeM Buae. [IpaBuia u hopmynsl nuddepeHmpoBanus,
TabJIMIIa TPOM3BOIHBIX 3JIeMEHTapHBIX QyHKIMH. VccnenoBanue QyHKIIMH ¢ TOMOIIBIO
npou3BoHON. Haxoxnenne HanboIbI1Iero, HAMMEHBIIIETO 3HAYEHHUS M SKCTPEMaIIbHBIX
3HAYCHHUU (PYHKITUH.

Huterpan u nepoodOpasnas. Teopema Hetorona—JleliOnuna. [Ipumenenne naTerpana K
BBIYUCIICHHUIO (PU3MUECKUX BEIMYHMH U TUIOLIAICH.

YPABHEHUS U HEPABEHCTBA

YpaBHeHHs U CHCTeMbl YPaBHEHUI. PanmoHalbHbIe, MppallMOHATIbHBIE, TI0KA3aTEIbHBIE U
TPUTOHOMETPUYECKNE YPABHEHUS U CUCTEMBI.

PaBHOCWIBHOCTH ypaBHEHUN, HEPABEHCTB, CUCTEM.

OcCHOBHbBIE IPUEMBI HX PEIICHUS (Pa3I0KeHUE Ha MHOXKHTEIH, BBEJCHNUE HOBBIX HEU3-
BECTHBIX, IMOJICTAHOBKA, TpaUIECKUl METO).

HepaBencrBa. PannonanbHble, MppallMOHAIBHBIE, I0KA3aTEIbHbIE U MPULOHOMEMPUYECKUe
HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLEHUS.

Hcnosab3oBanue CBOMCTB M rpapukoB (yHKI M IPU pelIeHNH YPABHEHUH U Hepa-
BeHCTB. MeTo1 nHTepBajoB. M300pakeHre Ha KOOPIMHATHON TJIOCKOCTH MHOYKECTBA PEIICHUI
YPaBHEHUI U HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CHCTEM.

Ilpuknaonwvie 3a0auu

HpI/IMeHeHI/Ie MAaTCMAaTUUCCKHUX MCTOJ0B IJId PCIICHUA COACPIKATCIIbHBIX 3a/1a4 U3 Pas3-



JMYHBIX 00J1aCTei HayKu U MPAKTUKH.

NHTtepnperanus pe3ysbrara, yueT pealbHbIX OTpaHUYCHUMN.

Ilpakmuueckue 3anamus

Kopnuu ypaBaenuii. PaBHocuiabsHOCTE ypaBHeHH. [Ipeobpa3oBaHue ypaBHEHHIA.

OcCHOBHBIE TPUEMBI PEIlICHUS YpaBHEHUM. Pelienne cucteM ypaBHEHUM.

Hcnonb3oBanue CBOMCTB U TpauKoB (DYHKIMIA 11 peIIeHusl ypaBHEHUH U HEPaBEHCTB.
KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUSA BEPOSITHOCTEM DieMenTsI
KOMOMHATOPUKH

OcHOBHBIE TIOHITHSI KOMOMHATOPUKH. 3a]1a4M Ha MMOJICYET YKCiIa pa3MeIIeHUH, TepecTa-
HOBOK, coueTaHuii. Pemenue 3anau Ha nepebop BapuantoB. Popmyna 6mHoma HeroToHa.
CaoiicTBa OMHOMHHAIBHBIX KO3 duuneHToB. Tpeyronpuuk [lackas.

DJIEMEHTHI TEOPUU BEPOSTHOCTEMN

Co0pITHE, BEpOSTHOCTH COOBITHS, CIIOKEHUE U YMHOKEHUE BEpOSTHOCTEH. [loHnsamue o
Hezasucumocmu coovimuil. JJUucKpemuas CryyanHas 6eluduna, 3aKoH ee pacnpeoeieHus.
Yucnosvie xapakmepucmuku OUCKPEMHOU CIYYauHou eauyunsl. Ilonamue o 3akone OOIbUIUX
yucer.

DJIEMEHTHI MaTEMaTUYECKON CTaTUCTUKH

[IpencraBnenue AaHHBIX (TAOIHUIIBI, TUATPAMMBIL, TPAPUKH), 2EHEPANbHASL COBOKYNHOCHIb,
8b100pKa, cpednee apughmemuueckoe, meouana. Ilonamue o 3a0auax mamemamuieckou
CMamucmuxu.

Pewenue npakmuyeckux 3a0au c npumenenuem 8epoamuoOCmMHbIX MEMoO08.

Ilpakmuueckue 3anamus

HcTopust pa3BuTHS KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEH M CTATUCTUKU U MX POJIH B
pa3nuuHbIX chepax yenoBeuecKko ku3HeaesTeabHocTu. [IpaBuna komObunatopuku. Pemenue
KOMOWHATOPHBIX 3a7a4. Pa3Menienus, coueTanus u nepectranoBku. bunom HeroToHa 1
tpeyroiabHuk [lackansd. [IpuknanHeie 3agauu.

Kraccuueckoe onpezneneHue BEpOSATHOCTH, CBOMCTBA BEPOATHOCTEN, TEOpEMA O CYyMME
BeposATHOCTEH. Beruucnenue BepositHocTel. [Ipuknagneie 3anaun. [IpencraBienne 4ncioBbIx
naHHbIX. [IpukiagHeie 3agaun.

IF'EOMETPUA
Ilpample u nnockocmu 6 npocmpancmee

B3anmHoe pacnonokenue AByX NpsIMbIX B TpocTpaHcTBe. [lapannensHoCTh NpsiMoi 1
mockocTH. [lapamiensHoCTh TIoCKOCTEN. [leprneHAuKyIIpHOCTD MPSIMOM U TIJIOCKOCTH.
[IeprieHAUKYISAp U HAKIOHHAS. YTOJI MEKIY NPSMOU U IJIOCKOCTBIO. JIByrpaHHBIN yroi. Yo

MEXAY MIIOCKOCTAMU. [lepnenauKyIIpHOCTD ABYX INIOCKOCTEH.



I'eomeTpuueckue npeodpazoBaHusi IPOCTPAHCTBA: APAJUIETBHBIN IEPEHOC, CHUMMETPHS
OTHOCHUTEJIBHO IJIOCKOCTH.

[MTapannensHoe mpoekTHUpoBanue. ILiowads opmozonanvHou npoexkyuu. VIzodpaxxeHue
MIPOCTPAHCTBEHHBIX QUTYD.

MHOrorpaHHUKH

Bepuunsl, pedpa, rpaHu MHOTOTpaHHUKA. Pazeepmxka. Muozoepannule yenvi. Buinykivie
MHocoepanHuku. Teopema Diinepa.

[Tpusma. [Ipsimast u vaxnonnas npusma. [pasunpHas npusMma. [apamnenenunesn. KyoO.

[Tupamupa. [IpaBunibHas nupamMuga. Y cedeHHas nupaMmuaa. Terpasp.

Cummerpu B KyOe, B apajuiesienuIiesie, B Ipu3Me U MUpaMuie.

Ceuenus Ky0a, IPU3MBI M TUPAMUJIBI.

[IpencraBienue o MpaBUIBHBIX MHOTOTPaHHUKAX (TeTpasipe, Kyoe, OKTasape, 10AeKadipe U
HUKOCadIpe).

Tena 1 NOBEPXHOCTH BPALIECHUS

[unmuuap u koHyc. Y cedueHHbIH KoHyc. OCHOBaHUE, BHICOTA, OOKOBasI TOBEPXHOCTb, 00-
pasyromasi, pazBepTka. OCeBble CEUEHHS U CEUEHHUS], TApaJIEIbHBIE OCHOBAHMIO.

[Iap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.

N3mepenus B reomerpuu

O06mwem u ero u3mepenue. Marerpansuas ¢popmyna o0bema.

®opmyibl 00beMa KyOa, IpSIMOYTOJIBHOTO Tapajlieenureia, Mpu3Mbl, TUIuHApa. Dopmynbl
o0bema nupaMubl ¥ KoHyca. @opMyIibl MIIOIIA U TOBEPXHOCTEN IMIUHAPA U KOHYCA.
dopmyiiel 00beMa apa ¥ miomagu chepsl.

[TonoGue Ten. OTHOIIEHUS IUIOIA/IeH TOBEPXHOCTEH U 00BEMOB MTOT0OHBIX TEJ.
KoopauHatsl 1 BEKTOPBI

[IpsimoyronbHas (IekapToBa) cucTeMa KOOpAMHAT B pocTpaHcTBe. DopMmylia pacCTOSTHUS
MEXIYy ABYMS TOUKaMHU. Y paBHEHHS CEPbI, nIOCKOCMU U NPAMOU.

BexTopsl. Monynb BekTopa. PaBeHCTBO BeKTOpOB. ClI0KEHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4MCII0. PaziokeHue BEKTopa Mo HAMPABIECHUAM. YTOJI MEXKIY IBYMs BEKTOPAMH.
[Tpoekius Bexktopa Ha ock. KoopauHatsl BekTopa. CkanasipHOE IPOU3BEAECHNE BEKTOPOB.

Hcnonp30BaHne KOOPAUHAT U BEKTOPOB IIPU PEILIEHUN MAaTEMATUUECKUX U ITPUKIAIHBIX
3az1ad.

Ilpakmuueckue 3anamusn

[Ipu3Haky B3aMMHOTO PaCHOJIOKEHUS MIPAMBIX. YTOJ MEXKIY MpsAMbIMHU. B3anumuoe
PacCIIOJIOKEHUE NIPSIMBIX U IJIOCKOCTEN. [IeprieHIuKymsap U HaKJIOHHAs K IUIOCKOCTH. YTOJII

MEXIY MPSIMOM U IUIOCKOCTBI0. TeopeMbl 0 B3aMMHOM PACIIOI0KEHUH PSAMOU U IIJIOCKOCTH.



TeopeMa o Tpex nepneHANKYJIApax.

IIpu3Haku ¥ CBOMCTBA NMapaJUICIbHBIX U MEPIEHIUKYJISAPHBIX INIOCKOCTEH.

PaccTosiHME OT TOUKH 10 INIOCKOCTH, OT IIPSIMOM JI0 INIOCKOCTH, PACCTOSIHUE MEXKITY
IUIOCKOCTSIMU, MEXKAY CKPEIIUBAIOIIUMUCS MPSIMBIMU, MEKY IPOU3BOJILHBIMU (pUTypamMu B
IIPOCTPAHCTBE.

[TapannenbHoe IPOEKTUPOBAHUE U €TI0 CBOMCTBA. Teopema o niowadu opmo20HAIbHOU
npoeKyuU MHO20Y20bHUKA. B3auMHOE pacnonoKeHHe MPOCTPAaHCTBEHHBIX (DUTYD.

Paznuunpie Buab MHOTOrpaHHUKOB. VX n3o0pakenus. CeueHus1, pa3BEPTKH MHOTO-
rpanHukoB. [lmomaas noBepxHocTu. Buasl cumMetpuii B mpocTpancTBe. CUMMETPHS TEI
BpAICHU U MHOTOTPaHHUKOB. Brruncienue miomaneit 1 00eMoB.

Bexkropsl. JlelicTBus ¢ BEKTOpaMH. JlekapToBa CUCTEMa KOOPAUHAT B IPOCTPAHCTBE.

YpaBHEHHE OKPY)KHOCTH, C(Hephl, IITOCKOCTH. PaccTosiHue Mexay Toukamu. JleicTBus ¢
BEKTOpPaMH, 3a/IaHHBIMU KOOpaAnHAaTaMu. CKaJsIpHOE MMPOU3BEACHUE BEKTOPOB. BekTopHOE
yYpaBHEHHE NPSIMO U TIOCKOCTH. McII0ip30BaHNE BEKTOPOB IPHU JOKA3aTEIbCTBE TEOPEM
CTEPEOMETPUHU.

JIns1 BHEayIUTOPHBIX 3aHATUI CTYJEHTaM HapsAy C PEIICHUEM 3aa4 U BBITIOJTHEHUS
MPAKTUYECKUX 3aJaHUI MOKHO IIPEJIOAKUTH TEMbI HCCIIEI0BATENIbCKUX U peepaTUBHBIX padoT,
B KOTOPBIX BMECTO CEPUN OTAEIBHBIX MEJIKHX 3ajad U YIPa)KHEHUIN IIPeIaratoTcs CIOKETHBIE
3aaHusl, TPeOYIOIINe ATUTETFHON pabOThl B paMKaxX OJHOM MaTeMaTHYECKON CUTyalluu. JTH
TE€MBbI MOTYT OBbITh KaK WHANBUAYAIbHBIMH 33JaHUSIMH, TaK U TPYNIIOBBIMHU JIJIsl COBMECTHOTO
BBIIIOJIHEHH S UCCIIEIOBAHUS.

Temvl pecpepamos (00Kk1a008), ucciedo8amenbCKux NPoeKmos
. HenpepsiBHbie 1po6H.

. [IpuMeHeHne CI0KHBIX MPOLEHTOB B )KOHOMUYECKHUX PACUETaX.

* [lapamienpHOE IPOEKTUPOBAHHUE.

* CpenHue 3HaU€HUS U UX IPUMEHEHUE B CTATUCTHUKE.

* BekropHoOe 3a1aHKe NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.

* CloeHne TapMOHUYECKUX KOJICOaHMi.

* I'paduueckoe pernieHne ypaBHEHUN U HEPABEHCTB.

* IIpaBWiIbHBIE U NOJIYIPAaBUIbHBIE MHOTOIPAaHHUKHU.

* KoHuueckue ceyeHus U UX IPUMEHEHUE B TEXHUKE.

* [lonsarue nuddepennuana u ero MPUIOKESHHUS.

e (CxeMbl TIOBTOPHBIX UCIIBITAHUN bepHyin.

* HccnenoBanue ypaBHEHUN U HEPABEHCTB C IaPAMETPOM.

4. TEMATHYECKOE INTAHUPOBAHHUE



[Tpu peanuzanyu coaepkanus 001eo0pa3zoBaTeNbHON YI€OHOW TUCITUTUIAHEI
«Matemarukay B penenax ocsoenust OIIOIT CIIO na 6a3e 0cHOBHOTO 0011Iero
00pa3zoBaHMs C OJYYCHHEM CpEHEro 001ero oopa3oBanus yueOHast Harpy3ka CTyJASHTOB
cocTaBisieT -298 yacoB, U3 HUX ayJUTOPHAs ydeOHas Harpy3Kka, BKItoUdas MPaKTHUECKUE
3aHATHUSA -234 yacoB; BHEAYAUTOPHAsI CAMOCTOSTEIbHAsA paboTa CTyIeHTOB —62 4acoB;

KOHCYJIbTAIMH - 2 YacCOB.

Ounasi popma O6beM
Buja yueOHoii pa6oThI 4acoB
MaxkcumainbHas yueOHas Harpy3ka (BCero) 298
O0s3aTenbHas ayqUTOpHas yueOHasi Harpy3Ka (Bcero) 234

B TOM YHUCIIE:

TEOPETUYECKOE -
IPAKTUYECKHE 3aHSITHSI 234
CamocrosiTenbHas pabora o0ydaronierocs (BCero) 62
Koncynpranus 2
Wrorosas arrecraius B hopme HK3aMeH
3aounas popma O0beM
Buja y4eOHoii padoThI 4acoB
MakcumanbHasi yueOHast Harpy3Ka (BCero) 298
O0s13aTenbHAs ayIMTOpHAs yueOHasi Harpy3ka (BCero) 18

B TOM YHCIIE:

TEOPETUICCKOE -
MPAKTUYECKUE 3aHATUS 18
CamocrosiTenbHas pabora o0ydaromierocs (BCero) 280
ToroBas arrecranusi B opme HK3aMeH







