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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 0611€00pa30BaTENbHON y4eOHOM AUCHUILIMHBI «MaremaTuka
OpeJHa3HayeHa JUIsl M3y4YeHUs  OOLIECTBO3HAHUS B  NPO(ECCHOHATBHBIX
oOpazoBarenbHblXx  opranuzanuax CIIO, peanusyronmx oOpa3oBaTelbHYIO
IporpaMMy CpeaHero oOIero oOpa3oBaHHsA B IPEIENiax OCBOEHHUS OCHOBHOM
npodeccronansHoi 0bpazoBatenbHoi nporpammbl CITIO (OIIOIT CIIO) na 6a3ze
OCHOBHOTO 00111eT0 00pa30BaHus NP MOATOTOBKE KBATHU(PHUIIMPOBAHHBIX pabOynX,
CIIy’>KallluX U CIEIHATMCTOB CPEHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero oobiero
oOpa3oBaHMsl, MPEABABIAEMBIX K CTPYKTYpe, COAEPKAHUIO M pe3ysibTaTaM
OCBOEHHUSl  y4eOHOM  JgucuMIUIMHBI  «MaremMatuka», B  COOTBETCTBHUM  C
PekoMengauusiMu 1o OpraHu3aldy MOJIYYEHHUs] CPEeIHEro o0Iiero oopa3oBaHus B
mpenesax OCBOSHUS 00pa30BaTENBHBIX MPOTPaMM CPEAHETO MPOodecCHOHATBHOTO
oOpa3zoBaHusl Ha 0a3e OCHOBHOrO OOHIEro 0Opa30BaHUS C Y4E€TOM TPEOOBAHMIA
denepadbHBIX TOCYAapCTBEHHBIX 00pPA30BATENBbHBIX CTAaHIAPTOB M IOJIyd9aeMOi
npodeccu WM CHEHUAIBHOCTA CPEAHEro MPO(ECCHOHATBHOIO 00pa30BaHUs
(mucemo  [lemapramMeHTa TOCYIapCTBEHHOM TMOJMTUKM B cdepe MOATOTOBKU
pabouunx kaapos u 1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

Copepxanve nporpaMmbl «MareMaTuka» HaIlpaBlI€HO Ha JIOCTHXKEHUE
CIICIYIOIINX LeJIeH:

« BOCIUTaHHE IPAKIAHCTBEHHOCTH, COL[MAIIbHON OTBETCTBEHHOCTH, IIPABOBOIO
CaMOCO3HaHUs,  MAaTPUOTHU3MA,  IPHUBEPKEHHOCTH  KOHCTUTYLHOHHBIM
npuHuunaMm Pocculickon @enepanuu;

e pa3BUTHE JUYHOCTH HA CTaJAUM HAYaIbHOW COIMAJIM3AlNU, CTAHOBIICHHE
MIPABOMEPHOTO COIMAIBHOTO MOBEACHHUS, MTOBBIIICHUE YPOBHS MOJUTHIECKOH,
MIPABOBOM M TyXOBHO-HPABCTBEHHOU KYJIBTYPHI IOJIPOCTKA;

 yrayOieHne uHTepeca K U3yUYEHHUIO0 COMHATbHO-9KOHOMHYECKHUX U MOJIUTUKO-
IPaBOBBIX JUCIMILINH;

« yMEHHE NOoJy4yaTh MH(OPMALIUIO U3 PA3IUYHBIX UICTOYHUKOB, aHAJIM3UPOBATD,
CUCTEMAaTHU3UPOBATh €€, AeNaTh BbIBOJbI U MPOTHO3HI;

e cojeicTBUe (POPMUPOBAHUIO LEJIOCTHOM KAPTHUHBI MUpPA, YCBOCHUIO 3HAHUU
00 OCHOBHBIX c(epax UETOBEYECKOM  JIESITEIBHOCTH, COIMAIbHBIX
MHCTUTYTaX, HOpPMax peryJupoBaHHUS  OOIIECTBEHHBIX  OTHOIICHUH,
HEOOXOAMMBIX JJII B3aUMOJEWUCTBUS C JAPYTUMHU JIOJBMH B paMKax
OTJENBHBIX COIMANIBHBIX TPYTIN U OOIIECTBA B LIEJIOM;

« (opmupoBaHME MOTHBAIlMM K OOIIECTBEHHO TOJIE3HON JEATEIbHOCTH,
MOBBILICHUE  CTPEMJIEHHS K  CAaMOBOCHUTAHMIO,  CaMOpeallh3allli,



CaMOKOHTPOJIIO;
e NPUMEHEHHE MOJYYEHHBIX 3HAHUW U YMEHUM B MPAKTUYECKOU NESITENBHOCTH
B Pa3IMYHBIX cepax 0OIIeCTBEHHOM KU3HU.

B mporpaMMmy BKIIIOYEHO COJIEp)KaHHWE, HANpPaBICHHOE Ha (HOPMUPOBAHHE Y
CTY/ZICHTOB KOMIIETCHIINH, HEOOXOAMMBIX JIJIsi KAYeCTBEHHOTO OCBOCHUS OCHOBHOM
npodeccuonanbHoi o6pazoBarenbHON mporpammbel CIIO Ha 06a3e OCHOBHOTO
o01iero o0pazoBaHus C MOJyYEHUEM CPEJHEro o0IIero 00pa3oBaHus; MPOrpaMMbl
MOJATOTOBKU KBaJU(HUIIMPOBAHHBIX pab0YMX, CIyXKallUX, TPOrpaMMbl OATOTOBKU
cnenuanuctoB cpeanero 3seHa (IITIKPC, TITIICC3).

OBIIASI XAPAKTEPUCTUKA YYEBFHOHN JUCHUIIJIMHBI

Martematuka  sBIsieTcd  (YHAAMEHTAJIBHOM  00IIe00pa3oBaTENbHOU
JTUCHUIUIMHOW CO  CJIOXXHMBIIMMCS YCTOWYMBBIM  COJIEp)KaHHUEM U OOIIUMHU
TpeOOBaHUSIMU K MOJITOTOBKE 00yJarOITHUXCHI.

VYuebHas nucuumuimHa «MaremaTrkay u3ydaercs B 00IIeo0pa3oBaTeIbHOM
IUKJIE Y4eOHOTO IIJIaHa

OO0mwme menu W3y4eHUs MATEeMAaTHKU TPAJIUIMOHHO PEATU3YIOTCS B YETBIPEX
HaIpaBJICHUAX:

1) oO11ee npeicTaBiaeHUue 00 UIESIX U METO/IaX MaTeMaTUKH;

2) UHTEJUICKTYaJbHOE Pa3BUTHE;

3) OBJIaJICHUE HEOOXOIUMBIMH KOHKPETHBIMH 3HAHUSIMHU U YMEHUSIMU;

4) BOCIIMTATEJILHOE BO3ACHCTBHUE.

[Ipodunuzamus 1ene MaTeMaTHYEeCKOTO 0Opa30BaHMUs OTpa)kaeTcs Ha
BBIOOpE IPHOPUTETOB B OPTaHU3AINN YICOHOH JAESITEIIBHOCTH 00YJaFOIITIXCS.

N3yyeHne mareMaTHku Kak NpodUiIbHON 0011e00pa3oBaTeNbHON yueOHOM
JTUCITUTUIMHBI, YYUTHIBAIOIICH CIEU(PUKY OCBAaWBAEMBIX CTYyJIECHTAMU Mpodeccuit
CIIO nnu ciermansHOcTH CITO, 0O0ecnieunBaeTcst:

e BBIOOPOM PA3TMYHBIX MTOAXO0B K BBEICHUIO OCHOBHBIX ITOHSTHI;

e (QopMHUpOBaHUEM CUCTEMBbI YYEOHBIX 3aJaHUN, 00ECTICUMBAIOIITIX
3¢ (PEKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

 oOorareHreM CIeKTpa CTUIeH y4eOHON IeATeTbHOCTH 32 CUET COTJIACOBAHMS
C BEIYIIMMHU JeATEILHOCTHRIMU XapaKTePUCTUKAMH BbIOpaHHOM mpodeccuu /
CIICIIUAJILHOCTH.

[IpodunbHass cocTaBisAoOImas OTpakaeTcss B TpeOOBAaHUSAX K TOJATOTOBKE

00yJaromuxcs B 4acCTH:

e 0O0IIIEH CHCTEMBI 3HAHUM: COCpIKATEIbHBIC TPUMEPHI UCITOIH30BAHUS

MaTEeMaTHYECKUX UACH U METOJOB B IPO(hEeCCHOHATBLHOM IeATeITLHOCTH,



e YMEHHUI: pa3nuuue B YPOBHE TpeOOBaHUI K CJIOXHOCTH MPUMEHSIEMbIX

AIrOPUTMOB;

NPAKTHUECKOTO HUCMHOJb30BAaHUS NPUOOPETECHHBIX 3HAHUH M YMEHUI:
UHIMBUIYAJIbHOTO Yy4€OHOTO OmNbITa B IOCTPOEHHMM MaTEeMaTHUECKUX
MOJEJIEH, BBIIIOJIHEHUU UCCIEA0BATEIbCKUX IIPOEKTOB.

Coneprxkanve yaeOHON JUCITUTUTHHBI pa3pab0TaHO B COOTBETCTBUU C OCHOBHBIMU

COACPIKATCIIbHBIMHU JIMHUAMU O6y‘{eHI/IH MAaTCMAaTHKC:

anreOpanyeckasi JJMHUS, BKIIIOYAIONIAsl CUCTEMATU3allMI0 CBEJCHUM O YHuCliax;
U3yYEHUE HOBBIX U 00OOIIEHHE paHEe M3YYEHHBIX Onepauuil (BO3BEIECHUE B
CTENEHb, U3BJIICUEHUE KOPHS, JIOTapu(pMUPOBAHUE, CUHYC, KOCUHYC, TAHT'€HC,
KOTQHT€HC U OOpaTHble K HHUM); HM3yYCHHE HOBBIX BHJOB YHCIOBBIX
BBIpOKEHU H (OpPMYN; COBEPIICHCTBOBAHHWE NPAKTHUYECKUX HABBIKOB U
BBIUUCIUTENIHON  KYJIBTYPBI, pAacIIUpEHHE U  COBEPIICHCTBOBAaHHUE
anredpanveckoro ammapaTta, c(OPMHUPOBAHHOTO B OCHOBHOH IIKOJIE, U €T0
NPUMEHEHHUE K PEIIEHUI0 MaTEMAaTUYECKUX U MIPUKIAIHBIX 3a7a4;
TEOPETUKO-(PYHKIIMOHAIbHASA JIMHUS, BKIIOYAIOLIAs CHCTEMAaTU3alUI0 U
pacliipeHre CBEAEHUH O (QYHKIUSAX, COBEPIICHCTBOBAaHUE TrpapUuecKuX
YMEHH; 3HAKOMCTBO C OCHOBHBIMH HJCSIMH U METOAAMH MaTeMaTHUYeCKOTO
aHanu3a B 00beMe, MO3BOJISIONIEM HCCIEAOBATh 3JEMEHTAapHbIE (DYHKIMU U
pemaTrh OpOCTEUIINE TeOMETpUYECKUEe, (PU3NYECKUE U JPYTrUe NMPUKIIAIHBIE
3a/1auu;

JUHUS YpaBHEHUMH M HEpPAaBEHCTB, OCHOBaHHAas Ha IIOCTPOCHUU U
UCCIIEZIOBAaHUU MaTeMaTHYeCKUX MOJIETIEH, IIEPECEKAIOIASICS C
anreOpanvyeckodl M TEOPETUKO-(DYHKIMOHAIBPHOW JIMHMSMHM U BKJIIOYAIOLIas
pPa3BUTHE M COBEPILIECHCTBOBAHHE TEXHUKHU alreOpandyeckux npeoOpa3zoBaHUi
JUIsl pEIleHUs YpaBHEHUW, HEPABEHCTB M CHUCTEM; (OPMHUPOBAHHUE CIIO-
COOHOCTH CTPOUTDH U UCCIEAOBATh MPOCTEUIINE MATEMATUYECKUE MOJEIH MPU
pEeIIeHNH TPUKIAAHBIX 3a/Jad, 3a]ad W3 CMEXHBIX M CHEIHAIbHBIX
JTUCLMILINH;

reoMeTpuyecKas JIMHUSA, BKJIIOYAIOIIAs HarjsAHble TMPEACTaBICHUS O
OPOCTPAHCTBEHHBIX (UIypax M M3yYEHHE HX CBOWCTB, (POPMUPOBAHHUE U
pa3BUTHE  NPOCTPAHCTBEHHOTO  BOOOpaXEHWS,  pa3BUTHE  CIIOCOOOB
r€OMETPUYECKUX H3MEPEHM, KOOPAMHATHOIO M BEKTOPHOTO METOJOB IS
pEIIeHUsT MaTEMaTHUECKUX U MPUKIIAIHBIX 33]1a4;

CTOXacTUYECKasl JTMHUS, OCHOBAaHHAs Ha Pa3BUTUU KOMOMHATOPHBIX YMEHUH,
NpEICTaBICHU O  BEPOSTHOCTHO-CTAaTUCTHMUECKUX  3aKOHOMEPHOCTSIX
OKPYKAIOILIETr0 MUPA.

Pa3znensl (TemMbl), BKIIFOUEHHBIE B COJIEpKaHUe YUeOHOU AUCITUTIINHBI, SBIISIIOTCS



oOmumMu Juist Bcex mnpoduieil mpodeccuoHaTbHOTO 00pa3oBaHUsS U TPU BCEX
oO0beMax yd4eOHOTO BpPEMEHH HE3aBHCHMO OT TOTO, SBISACTCS JH Yy4deOHas
mucruIuinHa «MateMatrkay 0a30BOM Wi MPOGUITBLHOM.

B nmnpuMepHBIX TeMaTHYeCKUX IUIaHaX MporpaMMbl Y4YeOHBIH Marepual
OpeicTaBlieH B (QopMe  Yepeaylolerocss  pa3BepThIBaHUS  OCHOBHBIX
colepKaTelbHBIX ~ JIMHUKA  (anreOpandeckoi,  TeOpeTUKO-(PYHKIIMOHAIBHOM,
YpPaBHEHUH M HEPABEHCTB, N'€OMETPUYECKOW, CTOXAaCTUYECKOM), YTO IO3BOJISET
rMOKO HCIIOJb30BAaTh WX PACIOJIOKEHHWE W B3aUMOCBS3b, COCTaBIATH pabOuMil
KaJICHOApHBIA IJIaH, MO0-pa3HOMYy uepenys ydeOHble TeMbl (TJIaBbl ydeOHHKa),
yuuThIBas mpoduis MpodecCHOHaIBLHOT0 00pa3oBaHus, CHEHU(PUKY OCBaUBaeMOU
npodeccun CIIO wnu cneumanbHoctu CIIO, ryOuHy u3ydeHus maTepuana,
YPOBEHB IIOATOTOBKH CTYACHTOB I10 IIPEIMETY.

N3yuenne o6mieoOpa3oBaTeIbHOM yuyeOHOM AMCHUIUIMHBL  «MaTtemaTuka
3aBeplIaeTcs MOJBEICHUEM UTOTOB B (JOpME SK3aMEHa B paMKax MPOMEKYTOYHON
aTTecTalliM CTYJIEHTOB B Ipomecce ocBoeHns ocHoBHoW OIIOII CIIO c¢
noixydeHuem cpeanero ooimero oopazoanus (IITIKPC, IITICC3).

MECTO YUYEBHOMH JUCHUIIJIMHBI B YYEFHOM ILVIAHE

YyeOnass gucnumimHa «MareMaTtukay — SBISCTCS  yY4eOHBIM — MPEIMETOM
o0s3aTenbHOM mpeameTHoM obnactn «Maremarnka u uHpopmatukay PIOC
cpeaHero oo1ero oopa3oBaHus.

B mpodeccuonanbHBIX  00pa30BaTENbHBIX  OPTaHMU3AIUAX, PEATUIYIONIUX
o0pa3oBaTeNbHyI0 MPOrpaMMy CpEJHEro oO0Imero oOpa3oBaHUsT B Ipejaesiax
ocBoerusi OIIOIT CIIO na 6a3ze ocHOBHOro o0Omiero oOpa3oBaHHs, ydeOHas
TUCHUIUIMHA «MaTeMaThka» u3ydaeTcsi B 0011eo0pa3oBaTeIbHOM IUKJIE YI4EOHOTO
mnaHa OIIOIT CIIO na 6a3e OCHOBHOro oOImIero oOpa3oBaHUS C IMOJyYEHHEM
cpeanero oo6miero oopazoanus (IITTKPC, TITICC3).

B yue6nbix mmanax IIIIKPC, IITIICC3 ydeOnas maucnuriuinHa «MatemaThkay
BXOJMUT B COCTaB OOmMMX 0O0IIe00pa30BaTENbHBIX yUYE€OHBIX JIUCIUILUINH,
dbopMupyeMbIX U3 00s13aTeNbHBIX MpeaMeTHbIX obnacteit ®I'OC cpeanero oo1Iero
obpazoBanus, g1 npodeccmit CIIO  wmm  cmenwmaneHoctet  CIIO
COOTBETCTBYIOIIETO MPoduisi mpodeccHoHamTsHOTO 00pa30BaHMUS.

PE3YJbTATHI OCBOEHHUS YYEBHOM JUCIUILIVHBI

OcBoeHMe cojiepKaHus yueOHON JUCIUIUIMHBI «MaTeMaTtrka» obecrieqnBaeT
JTOCTUKEHUE CTYJACHTAMHU CIICYIOIIUX pPe3)ibmamos.

® JIUYHOCNIHbIX.



- c(pOpMHUPOBAHHOCTH TPEJICTABICHUNA O MaTeMaTHKE KaK YHHUBEPCATbLHOM
S3BIKE HAYKH, CPEJICTBE MOJCIUPOBAHUS SBICHUN W TPOILIECCOB, UACIX U
METOJaX MaTeMAaTHKH;

- TOHMMAaHHME 3HAYMMOCTH MATEMATUKU Ui  HAayYHO-TEXHUYECKOTO
nporpecca, cOpMUPOBAHHOCTh OTHOLIEHUSI K MaTeMaTUKE KakK K 4YacTu
00111e4YeIOBeYECKON KYJIbTYphl 4epe3 3HAKOMCTBO C HUCTOpHEH pa3BUTHUS
MaTEMAaTHUKH, SBOJIIOIUEH MAaTEMATUISCKUX UJICH;

- pa3BUTHE JIOTHYECKOTO MBIIIUICHHSI, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
ANTOPUTMHYECKON KYJIbTYPhl, KPUTUYHOCTH MBINIICHUS Ha YpPOBHE,
HeoOXonuMoM it Oyaymieil mpodecCHOHAIBHOM AeSTENbHOCTH, IS
IPOJIOJDKEHUsT 00pa30BaHMs U cCaMO0Opa30BaHUS;

- OBJIQJICHUE MATEeMaTHYECKUMHU 3HAHUSAMH U YMEHHSIMHU, HEOOXOJIUMBIMH B
MOBCEHEBHOM KU3HU, 1T OCBOCHUS CMEKHBIX E€CTECTBEHHO-HAYUYHBIX
TUCITUIUIMH W AUCHUIUIMH TPO(PECCHOHATBLHOTO TMKJIA, JUIS TOTYYCHUS
o0pa3oBaHus B 00JacTsAX, HE TPEOYIOMIMX YIIIyOJIECHHON MaTeMaTHUYeCKOM
MTOATOTOBKH;

- TOTOBHOCTh M  CHOCOOHOCTH K OOpa3oBaHWIO, B TOM  YHCIE
caM0oo0Opa30BaHHI0, Ha TMPOTSKEHUU BCEH JKU3HHU; CO3HATEIIbHOE
OTHOIIEHUE K HENPEpPHIBHOMY OOpa30BaHUI0 KaK YCJIOBHUIO YCHEIIHOU
npoeccuoHanbHOM 1 00IIECTBEHHOM 1eITeNbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTh K CAMOCTOSITEJIbHOM TBOPYECKOHM U
OTBETCTBEHHOU EATEILHOCTH;

- TOTOBHOCTH K KOJUICKTUBHOH pabOTe, COTPYIHHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-HCCIIEI0BATEIIbCKOMH,
IPOEKTHOM U JPYTUX BUAAX JACATEIHHOCTH;

- OTHONIEHHE K TMPOdeCcCUOHATBHOW JEATEbHOCTH KaK BO3MOKHOCTH
ydacTusi B PEIICHHH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
0O0IIIeHAITMOHATBHBIX TPOOIIEM;

MemanpeomMemuulx.

- YMEHHE CaMOCTOSITENIbHO OMNPEIENATh eI ACATEIbHOCTU U COCTABJISTH
TUTaHBI ACSTEIHHOCTH; CAMOCTOSITENIBHO OCYIIECTBIISTh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh JEATEIHHOCTh, HMCIIOJIb30BaTh BCE BO3MOJKHBIC PECypCHI
JUISL  JOCTIDKEHUS TIOCTABJIICHHBIX IEJIC W  peajau3allid  TUIAaHOB
NeATETLHOCTH; BRIOMPATh YCIICITHBIC CTPATETHH B PA3JIMYHBIX CUTYAITUsX;

- YMEHHE TPOAYKTHUBHO OOIIAThCI W B3aUMOJICUCTBOBATH B IPOIECCE
COBMECTHOM JEATEIbHOCTH, YUYWUTHIBATH TMO3UIMU JPYTUX YYACTHUKOB
nesTenbHOCTH, (O ()EKTUBHO pa3peniaTh KOH(DIUKTHI;

- BJIAJICHUE HaBBIKAMH TI03HABATEIBHOW, Yy4eOHO-MCCIEOBATEIHCKON U



MIPOEKTHOM JeATENbHOCTH, HAaBBIKAMU pa3pelieHus mpodsieM; CliocoOHOCTh
U TOTOBHOCTHh K CaMOCTOSITCIbHOMY TIOMCKY METOIOB  pCIICHUS
MPAKTUYCCKHX 3aja4, IPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

- TOTOBHOCTHP M CIIOCOOHOCTH K CaMOCTOSITENIbHOW HWH(OPMAIIMOHHO-
MO3HABATEIIbHON JEATEIBHOCTH, BKIIOYas yMEHHE OPUCHTHPOBATHCS B
pa3IMYHBIX HMCTOYHHMKAX WH(pOpMAIHMH, KPUTUYECKH OICHUBATh U
HHTEPIIPETHPOBATh  MHQPOPMAIMIO,  TOJydaeMyld W3  Pa3jIMYHBIX
HNCTOYHUKOB;

- BIIAQJICHHWE SI3BIKOBBIMH CpEACTBAMH: YMCHHE SICHO, JIOTHYHO W TOYHO
u3JlaraTb CBOIO TOYKY 3pEHHsS, HWCIIOJIb30BAaTh aJICKBaTHBIC S3BIKOBBIC
CpEICTBa,;

- BIIQJICHWEC HaBBIKAMH I[IO3HABATENIBHON pediekcnn Kak OCO3HAHUS
COBEpIIACMBIX JICUCTBUN W MBICIIUTEIBHBIX IPOIECCOB, UX PE3yJIbTaTOB M
OCHOBaHUWH, I'PAHUIl CBOCTO 3HAHWS W HE3HAHHS, HOBBIX IMMO3HABATEIHHBIX
3aJ1a4 U CPEJICTB IS UX JOCTHKCHUS,

- LEJIeYCTPEMIIEHHOCTD B MOWCKaX W TPUHATHH  PCIICHUH,
COOOpa3sUTEIBbHOCTh W HWHTYWIHUSA, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
NPECTaBICHU; CTOCOOHOCTh BOCTIPUHUMATh KPacoTy U TAPMOHHIO MHPA;

npeoMemHbix.

- c(hopMHpOBAaHHOCTH TPEJCTABICHUIA O MAaTeMAaTHKE KaK YacTH MHPOBOU
KYJIbTYpbl U MECT€ MaTEeMAaTUKH B COBPEMEHHOW MHMBHJIM3AIMH, CIIOCO0ax
OIMHMCAHUSA ABJICHUI pPEaIbHOrO MUPA HA MATEMAaTHYCCKOM SI3BIKE;

- c(hopMHpPOBAaHHOCTH TMPEACTABICHUH O MaTEeMAaTHYECKUX IOHATHAX Kak
BRXHCHIINX MAaTeMaTHYCCKMX MOJIENSIX, ITO3BOJISIONIMX OIKMCHIBATh M
U3ydaTh pa3HbIE TMIPOLECChI M SBJICHUS; IOHUMAHUEC BO3MOXKHOCTH
aKCHOMAaTHUYECKOTO TIOCTPOCHUSI MAaTEMAaTHYECKUX TCOPHIA;

- BIIQJICHWE METOJIaMH JIOKA3aTeIIbCTB M aJTOPUTMOB PEIICHUS, YMEHUE HX
NPUMEHATH, MPOBOIUTH JOKA3aTEIbHBIC PACCYXICHUS B XOJE PCEIICHHS
3ajady;

- BIQJCHHWE CTAaHAAPTHBIMH TPUEMaMH PEUICHWS pPaldOHAIBHBIX U
UPPAIMOHATILHBIX, IOKA3aTeIbHBIX, CTEIMCHHBIX, TPUTOHOMETPHUCCKHUX
YpaBHCHHI W HEPABCHCTB, WX CHCTEM; HCIIOJIb30BAHHE T'OTOBBIX
KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCJC ISl MTOWUCKA IYTH PCEIICHHS U
WUTIOCTPAIIVH PEIICHUS YPaBHEHUH 1 HEPABEHCTB;

- copMHpOBAaHHOCTH  MPEACTABICHUH 00  OCHOBHBIX  TOHSITHSX
MaTeMaTHYeCKOTO aHalM3a M WX CBOMCTBax, BJAJCHHEC YMCHUECM
XapaKTepU30BaTh IMOBEJACHUEC (YHKIMH, HCIOJb30BAHUE IOJYyYECHHBIX
3HAHUU TSI ONIMCAHUS Y aHAJIN3a PEabHBIX 3aBUCUMOCTEN;



BJIAJICHUE OCHOBHBIMM IIOHATHUAMH O IUIOCKUX M IPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUrypax, UX OCHOBHBIX CBOMCTBaX; c(hpOopMHpPOBAHHOCTH
YMEHHsI pacrio3HaBaTh T€OMETPUYECKUE (PUTYPHI Ha YepTexax, MOJIEISIX U B
pEaJIbHOM MUPE; IPUMEHEHUE U3yUYEHHBIX CBOMCTB Fr€OMETPUUECKUX (PUTYp
1 GopMyJl JJi PELICHUsI FTEOMETPUUECKUX 3a7ad U 3aJa4 C MPaKTUYECKUM
COJZIEp)KaHUEM;

c(OpPMUPOBAHHOCTH MPEICTABICHUI O TPOIECCaxX U SIBJICHUSIX, UMEIOIIUX
BEPOSATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATBHOM
MHpPE, OCHOBHBIX MOHATHUAX 3JIEMEHTAPHOW TEOPUU BEPOSATHOCTEH; YMEHUMN
HAXOJHUTh U OIICHUBATH BEPOSITHOCTH HACTYIUICHUSI COOBITUN B TPOCTEHIINX
IPAKTUYECKUX CHUTYallUsIX M OCHOBHBIE XapaKTEPUCTHKU CIIy4alHBIX
BEJINYMH;

BJIaJICHUE HABBIKAMU HCIIOJIb30BaHUS I'OTOBBIX KOMIIBIOTEPHBIX IPOIPaMM
IIPU PELICHUU 3a/1a4.



COJIEP)KAHUE YYEFHOM JUCIUILIAHBI
Beenenne
Maremaruka B HayKe, TEXHUKE, SKOHOMUKE, NH()OPMALIMOHHBIX TEXHOJIOTHUSIX U
INPaKTHUYECKON aedarenbHocTU. llenn w 3amauM WU3ydyeHUs] MaTEMAaTUKH TIpU
ocoenuu npodeccuit CI10 u cnenmansaocteit CIIO.

AJIT'EBPA

Pazeumue nonsmus o wucne

[leapie w panmoHanbHBIC YHCHa. JleWicTBUTENbHBIC 4HCHa. [IpubaudicernHvle
sviuucnenus. Komnnexcunuole uucna.

Kopnu, cmenenu u noeapugpmoi

Kopau u crenenn. KopHu HaTypanpHOM CTENEHM M3 4YMCIA U UX CBOWCTBA.
CrenmeHn C panMOHaJIBHBIMM IIOKa3aTelsiMH, WX cBoMcTBa. (CTeneHu
JNEUCTBUTEIbHBIMU TOKa3aTesiMu. Ceoticmea cmeneHu ¢ OelcmeUumenbHulM
noxasamenem.

Jlorapupm. Jlorapupm uwncna. OCHOBHOE JOTapu(PMUUYECKOE TOXKIECTBO.
Hecsatuunble U HaTypaibHble Jiorapudmsl. [IpaBuna neicTBuil ¢ noraprupmamu.
Ilepexon kK HOBOMY OCHOBAHHUIO.

[IpeoOpazoBanue anredpandecKux BBIpaKEHU M. [IpeoOpazoBanue
palMOHAJIBHBIX, UPPALMOHATIBHBIX CTEIIEHHBIX, MIOKAa3aTeJIbHBIX "
Jorapu(pMUUECKUX BBIPAKECHHM.
lIpaxmuueckue 3anamus

Apudmernueckre OEUCTBUS HaJ YUCIAMHU, HaXOXACHUE MNPUOIMKEHHBIX
3HAYEHUH BEIMYMH U  TOrPEIIHOCTEd  BbIUMCIECHUN  (aOCONIOTHOM U
OTHOCHUTENBHOI), CPABHEHUE YUCIIOBBIX BBIPAKECHUIA.

Brruncnenue u cpaBHeHME KOpHEN. BrINONIHEHHE pacyeTOB ¢ paJuKaIaMHu.

Pemienne wppauuOHAIBHBIX ypaBHEHUW. Haxo)kaeHue 3HAaueHUM CTENEeHEN C
pauuoHaNbHBIMU  MoKa3aTensiMu. CpaBHenue creneHedl. IIpeoOGpa3zoBanus
BBIPAKEHUN, COJEPIKALLNX CTEIICHU. PellleHne 1oKa3aTeabHbIX YPABHEHUN.

Pemenune npukiiagseix 3amay.

Haxoxnenue 3HaueHuil jiorapudma mno npousBoJIbHOMY ocHOBaHuUIO. [lepexon
OT OJHOTO OCHOBaHUS K Jpyromy. BpluncieHwe M cpaBHEHHE JOTapu(pMOB.
JlorapudmupoBaHue 1 MOTEHIIUPOBAHUE BHIPAKECHUN.

[TpuOnxeHHbIe BHIYMCICHUS U PEIICHUS MTPUKIAIHBIX 3a/1ad.

Pemenue norapu(pMuyecKkux ypaBHEHH.



OCHOBbBI TPUT'TOHOMETPUUN
OCHOBHBIC ITOHSATHUS

PaI[I/IaHHaJI MCpa yriia. BpaHIaTGJII)HOG JABHKCHHC. CI/IHYC, KOCHHYC, TAHI'CHC U
KOTaHT'CHC 4YHCJIa.

OcHOBHBIC TPUTOHOMCTPHUICCKUC TOKACCTBA

Oopmysibl ipuBeaicHUA. PopMyJsibl Cl0kKEeHUA. POpMyIibl YIBOCHUA Dopmyivl
NOJIOBUHHO20 Yeid.

[IpeoOpa3zoBaHus MPOCTENIINX TPUTOHOMETPUYECKHUX BBIPAKEHUIA

[IpeoOpa3zoBaHre CyMMbI TPUTOHOMETPUYECKUX (YHKIHMI B NpPOU3BEACHUE M
NPOU3BENECHUSI B CyMMYy. Buwipasicenue mpuconomempudeckux @yHKyuti uepes
MAH2EHC NOJIOBUHHO20 APSYMEHmd.

TpuroHoMerpryecKkue ypaBHEHHs U HEPABEHCTBA

lIpocmeiiwue mpu2oHomMempuiecKue VPaBHeHUsl. IIpocmeuwiue
mpu2oHoMempuyecKue HepageHcmad.

OOpatHble  TpUroHoMeTpudeckue  GyHKIMH.  ApPKCUHYC, apKKOCHHYC,
ApKTaHTEHC.
lIpaxmuueckue 3anamus

PaguaHHbIN METOZ U3MEPEHUS YTIIOB BPAILLICHUS U CBA3b C TPAyCHOU MEPOIA.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (POPMYJIBI CIOKEHHUS, YIABOCHUS,
npeoOpa3oBaHUE€ CYMMbl TPUTOHOMETPUYECKUX (PYHKIMA B MPOU3BENICHUE,
npeoOpa3oBaHUe TMPOU3BEICHUS TPUTOHOMETPUUECKUX (DYHKIIMH B CymMMmy.
[Ipocreimme TPUrOHOMETPUIECKUE YPABHEHUS U HEPABEHCTBA.

OOpaTHble  TPUTOHOMETPUYECKHE  (PYHKIMH:  apKCHUHYC,  apKKOCHHYC,
ApKTaHTEHC.

OVYHKIUU, UX CBOMCTBA U rPAGUKI

Oynkuuu. O65acTh ONpeeseHuss U MHOXKECTBO 3HAUCHHM; Tpaduk QyHKINH,
nocTpoeHue rpagukoB GyHKIHMA, 3aJaHHBIX PA3JIMYHBIMHU CIIOCOOAMH.

CpoiicTBa (pyHKIMU. MOHOTOHHOCTH, YETHOCTh, HEYETHOCTh, OTPAHHUYEHHOCTb,
nepuoANYHOCTh. I[IpomMexxyTku Bo3pacTaHusi U yObIBaHMA, HauOoJblIee U
HauMEHbIIIEe 3HAYEHUs, TOYKM 3KcTpemyma. ['paduueckas UHTEpIIpeTaLHUs.



[Tpumepsl (HyHKIIMOHATBHBIX 3aBUCUMOCTEH B PEANbHBIX MPOLIECCAX U SBIICHUSX.
Apudmernueckue onepanuu Hax GyHKIuAMU. CroxHas GyHKIUS (KOMITO3UIHU).
Ilonsamue o nenpepvisHocmu QyHKyuu.

Obpamnvie gynxyuu. Obracms onpeodeieHus u 001ACMb 3HAYEHUU 0OpPAMHOU
¢dyuxyuu. I paghuk obpamuoti pynxyuu.

CreneHHble, MOKa3aTeabHbIE, TOTapU(OMUUECKIE U TPUTOHOMETPUIECKUE
bynkun. OGpaTHbIe TPUTOHOMETPHYECKHE (PYHKIINN

Omnpenenenus QyHKIMN, X CBONCTBA U TpadUKH.

[IpeoOpazoBanuss  rpaduKOB. [TapamnenbHbli  OEPEHOC, CUMMETPUS
OTHOCHUTENIFHO OCEW KOOPAMHAT U CUMMETPHUSI OTHOCHUTEIHHO Hayania KOOPAMHAT,
CUMMETPHUSI OTHOCUTEJIBHO MPSIMOM Y= X, pacTsXKEHHE W CKAaTHE BJIIOJIb OCeH
KOOpJMHAT.

IIpakmuueckue 3anamus

[Tpumepsl 3aBUCHMOCTEH MEXIy NEPEeMEHHBIMH B pPEabHBIX TMpOIleccax H3
CMEeXHBIX qucuuiuinH. Onpenenenue ¢pynkuuii. [loctpoenne u urenue rpadukos
¢ynkumii. HMccnenoBanume @yHknuu. CBoiicTBa JMHEHHOW, KBaJpaTUYHOM,
KyCOYHO-JIMHEHHOW W  ApoOHOnuHEHHON  QyHkuui. HenpepwiBHble U
nepuoanueckue (yHkuuu. CBoiCcTBa M rpaduku CUHyca, KOCHHYCa, TaHI'€HCa U
KoTaHreHca. O6patHble GyHKIMH U uX rpaduku. OOpaTHbIE TPUTOHOMETPUUYECKUE
¢bynkuun. IlpeoOpazoBanusa rpaduxa ¢yHkinuu. [apmMoHHMueckue KoJjieOaHusl.
[TpuxnanHeie 3a1a4u.

[TokazarenpHble, JOTapU(PMUYECKHE, TPUTOHOMETPUUYECKHE YypaBHEHUS U

HepaseHcmaa.
HAYAJIA MATEMATHUYECKOI'O AHAJINU3A

IlocnemoBaTenbHOCTH. CnocoObl 3aJIaHUs u CBOICTBA YU CJIIOBBIX

IOCJIEIOBATEIbHOCTEH. Tlonamue 0 npeoeie Nnocae008amenbHOCmu.

Cywecmeosanue npeoena MOHOMOHHOU O2PAHUYEHHOU NOCAe008aAMENIbHOCIU.
CyMMupoBaHue Mocie10BaTeabHOCTeN. beckoHeuHo yObIBarolas reomeTpuieckas
IIPOTPECCHS U €€ CyMMa.

[TpousBonnas. Ilonatue o mNPOW3BOAHONW (YHKIHH, €€ TEOMETPUYECCKUN W
(bu3ndecKkuil CMbICH. Y paBHEHUE KacaTelbHOU K rpaduky pyukuu. [IponsBoansie
CyYMMBI, pa3HOCTH, IPOU3BEACHUSA, YacTHble. [Ipon3BomHBIE  OCHOBHBIX
aneMeHTapHbIX GyHKIUA. [I[puMeHeHrne mpou3BOIHON K MCCIICIOBAHUIO (DYHKITUN
U ToCTpoeHuro rpadukoB. [Ipouzsoouvie 006pamuou QYHKYyuuU U KOMHOZUYUU
@dyHKyuu.

[IpuMepbl HKCNONB30BaHUSI INPOU3BOJHOM Ui  HAXOXKIACHHS HAWIY4IIETrO
pelieHusl B NPUKIAIHBIX 3a/1adax. BTopas mpou3BOJiHAs, €€ Te€OMETPUUYECKUN U



¢busnueckuit cMmbici. HaxoxaeHue cKopocTu Il mpoLecca, 3aJaHHoro (hopMynoi
U TpaduKoOM.

[lepBooOpaznas u wuHTerpai. [lpuMmeHeHue OIpeneIeHHOro HWHTerpaia s
HAXOXKJECHUS IUIOIIAAN KpUBOJIMHEWHOM Tpaneuuu. Popmyna HprotoHa—
JleitOHuna. [Ipumepsl npuMeHeHus: HHTETpajla B PU3UKE U TEOMETPHH.
IIpaxmuuecxue 3anamus

YucrioBas MOCIEI0BATEIBHOCTh, CIIOCOOBI €€ 3aJaHusl, BBIYMCICHHUS YJICHOB
nocienoBarenbHocTH. llpenen mocnenoBarenbHOCTH. beckoHedyHO yObIBaromas
r€OMETPUYECKAS IPOTPECCHU.

[Ipon3BoaHAsA: MEXaHUYECKUN U TEOMETPUYECKUM CMBICII IPOU3BOIHOM.

VYpaBHeHue kacaTenpHOM B oOmem Buzae. llpaBuna u  dopmynsl
aupepeHIupoBaHns, TaOIuMUa MNPOU3BOAHBIX  AJIEMEHTApPHBIX  (PYHKIIMM.
HccnenoBanue (yHKIMHM C MOMOIIBIO Mpou3BoAHOM. Haxoxenue HanbosbIiero,
HAaMMEHBILIETO 3HAYEHHS M SKCTPEMAJIbHBIX 3HAUCHUI (PYyHKIUU.

Wurterpan u nepBooOpasHas. Teopema Hprorona—IJleitouuma. Ilpumenenue
MHTETpaia K BBIYUCICHUIO (U3NYECKUX BEJTMUYMH U TUIOIIA IEH.

YPABHEHUA U HEPABEHCTBA

YpaBHEHUsT U CUCTEMBbl ypaBHEHUW. PanuOHanbHBIE, WpPpPALUOHAJIBHBIC,
ITOKA3aTEJIbHBIE U TPUTOHOMETPUUYECKNE YPABHEHHS U CUCTEMBI.

PaBHOCMIBHOCTE ypaBHEHHM, HEPABEHCTB, CUCTEM.

OcHOBHBIE IPUEMBI UX pEIICHUS (Pa3I0KEHUE Ha MHOXKHUTENH, BBEIEHUE HOBBIX
HEU3BECTHBIX, MOJCTAHOBKA, TpaUUEeCKU METOT).

HepasenctBa.  PamumonanbHble,  MppalMOHAIBHBIEC,  IIOKa3aTEJbHbBIE U
mpuzonomempuyeckue HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELLICHHUS.

Hcnonb3oBanue CBOMCTB M rpaduKoB (DYHKIMN MpU PEIICHUH ypaBHEHUH H
HepaBeHCTB. Meton uHTepBanoB. M3o0pakeHre Ha KOOPIWHATHON TUIOCKOCTH
MHO>KECTBA PEUICHUN YPAaBHEHHI M HEPABEHCTB C JABYMS IEPEMEHHBIMM U HUX
CUCTEM.

Ipuxnaousie 3a0auu
[IpuMeHEHnE MaTEMAaTUYECKUX METOJOB I PELIEHUS CONEPKATEIbHBIX 3a7ad
U3 Pa3IMYHBIX 00J1acTEN HAYKU U MPAKTUKU.
HNHuTtepnperanus pe3yibTraTa, y4eT peaabHbIX OTPAHUYEHU .
Ilpaxmuueckue 3anamus
Kopnu ypaBuennii. PapHocuibHOCTS ypaBHeHUI. [Ipeobpa3oBanme ypaBHEHUM.
OcHOBHBbIE NTPUEMBI PELIEHUS YpaBHEHUH. PellieHrne cucTteM ypaBHEHUI.
Hcnonb3zoBanue CBOWCTB M TpaduKoB (GYHKUMNA U1l PEIICHHUs] YPAaBHEHUM U



HEpPaBEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOITHOCTEH
DneMeHTbl KOMOMHATOPUKH
OCHOBHbIE MOHATHSI KOMOMHATOPUKH. 3aJaud Ha MOJCYET YUCIIa pa3MelleHUl,
MepEeCTaHOBOK, codeTaHWil. PemieHne 3amau Ha mepebop BapuantoB. Dopmyna
ounoma HproTtona. ColicTBa OMHOMHHAJIBHBIX KO3 (UIMEHTOB. TpeyroibHHUK
[Tackans.

DNeMEHThI TEOPUU BEPOSITHOCTEN

CoObiTHE, BEpPOATHOCTH COOBITHS, CIOXKEHHE W YMHOXKEHHE BEPOSTHOCTEH.
[TonsiTie 0 HE3aBUCUMOCTU COOBITUH. JIMCKpeTHas cilydyailHasi BEIMYMHA, 3aKOH €€
pacnpeaeneHus. YHUCIOBbIE XapaKTEPUCTUKHA JAUCKPETHOM CIIyYaWHOW BEIIMYMHBI.
[TonsiTre 0 3aKkoOHE OOJIBLINX YHCEI.

DJeMEeHThl MaTEMAaTUUYCCKOM CTAaTUCTUKH

[IpeacraBnenuie naHHBIX (TAOIUIBI, TUATPAMMBI, TPAQUKN), FTEHEPAIbHAS COBOKYII-
HOCTb, BEIOOpKa, cpenHee apudmernueckoe, Meauana. [lonstue o 3agauax marema-
TUYECKON CTaTUCTHUKH.

Pemenne nmpakTu4ecKkux 3a1ad ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.
[IpakTrueckue 3aHATUSA

Hcrtopust pa3BuTHsE KOMOMHATOPUKHU, TEOPUU BEPOSITHOCTEH M CTATUCTUKU U UX
poJib B Ppa3aUYHBIX cdepax dYenoBeUeCKOM Ku3HeAesTeabHOCTH. [lpaBuia
KOMOUHaTOpUKHU. PerieHne KOMOWHATOPHBIX 3ajad. Pa3smernieHusi, coueTtaHus u
nepectanoBkd. bunom Herotona u tpeyronbsauk [lackans. [Ipuknagaeie 3anayn.

Knaccruueckoe onpenesnenne BEpOATHOCTH, CBOMCTBA BEPOSITHOCTEM, TEOpEMA O
CyMM€ BepOsTHOCTEW. Bpiuncinenue BeposTHocTen. IlpuknagHele 3amadu.
IIpencraBnenune YncnoBbIX JaHHBIX. [[pUKIagHbIC 3a0a4H.

I'EOMETPUs
[IpsimMbie ¥ TWIOCKOCTH B TPOCTPAHCTBE

B3anmHOe pacnosiokeHrne OByX MNpsMBIX B IpocTpaHcTBe. llapamienbHOCTH
npsAMon W IWIOCKOCTH. [lapaiuienbHOCTh 1IOCKOCTEW. [lepneHaIuKynspHOCTD
IpAMON U IUIOCKOCTH. lleprneHauKyissp ¥ HakjIOHHAs. YTOJ MEXIy MpsIMOM U
TUIOCKOCTBIO. JIByrpaHHbIit yIOJI. Yron MEXKITY TUIOCKOCTSIMM.
[leprieHIUKYISIPHOCTD ABYX IJIOCKOCTEM.

['eomerpuyeckue mnpeoOpa3oBaHus MNPOCTPAHCTBA: NapaJIeIbHBIA TEPEHOC,
CUMMETPHS OTHOCUTENIBHO IUIOCKOCTH.

[TapaiutennbHOE  mpoekTHpoBaHue. llnomanes  OPTOroHaNBPHOW  MPOEKIIUMU.



N300pakeHre NpoCTpaHCTBEHHBIX QUTYP.

MHororpaHHUKH

Bepmunbl, pebpa, rpaHu MHOrorpaHHuka. Pa3BepTka. MHOrorpaHHbl€ YIJbl.
Belnykiibie MHOrorpaHHuku. Teopema Ditniepa.

[Tpusma. IIpsimas u naxnonnas nipusma. [lpaBunbHasd npusma. [apamnenenumnen.
Ky®.

IIupamupa. [IpaBunibHas nupamMuaa. Y cedeHHas nupamuaa. Terpasap.

CummeTpuu B KyOe, B apajuieenureie, B Ipu3Me U MUpaMu/Ie.

CeueHus Ky0a, IpU3Mbl U TUPAMU/IBI.

[IpencraBiienrie 0 MpaBWIbHBIX MHOTOIpaHHUKaxX (TeTpa’ape, KyOe, OKTadJpe,
JOJIEKa’Ipe U UKOCAdIPE).

Tenan IMOBCPXHOCTHU BpalllCHUA

Humuaap u koHyc. YceueHHbI KoHyc. OcHOBaHME, BBICOTA, OOKOBas
MOBEPXHOCTh, OOpa3ytomasi, pa3BepTka. (OceBble CEUEHUA U  CEUCHMS,
napajielbHble OCHOBAHHUIO.

[Tap u cdepa, ux ceuenus. KacarenapHas IIOCKOCTb K cdepe.

I/I3M€pCHI/I}I B ICOMCTpHUHU

O6BeM u ero uzmepenue. Murterpanbaas hopmyna oobema.

®opmynel  o0beMa KyOa, TPSMOYTOJIBLHOIO TMapajulesienunesa, MNpU3MBI,
uuinuaapa. Dopmynsl o0beMa mHpaMuabl U KoHyca. Dopmylibl IUIONIAAH
MOBEPXHOCTEN UIMHpa U KoHyca. PopMyJibl o0beMa I1apa U Miomaan chepsl.

[Tono6ue Ten. OTHOLIEHUS TUIOMIAeH TOBEPXHOCTEN U 00HEMOB TTOJOOHBIX TEI.

KoopannaTel 1 BEKTOPBI

[IpsimoyroJsibHas (nekapToBa) cUCTeMa KOOpAMHAT B MpocTpaHcTBe. Dopmyra
PACCTOSIHUSI MEXAY ABYMS TOUKaMH. Y paBHEHUS CPEPBI, HIOCKOCMU U NPAMOU.

Bekropel. Monyne Bektopa. PaBeHcTBO BekTOpOB. CIl0KEHUME BEKTOPOB.
YMHOkKEHHEe BeKTOopa Ha yucio. Pa3iokeHue BeKTOpa MO HaNpaBICHUSIM. YTOI
MeXIy AByMs BekTopaMu. [Ipoexkumsi BekTopa Ha ocb. KoopauHaTel BekTOpa.
CkansipHO€e IpOn3BEAECHUE BEKTOPOB.

Hcnonb3oBaHue KOOPAMHAT M BEKTOPOB MpPU PEUIEHUHM MATEMaTUYECKUX U
MPUKIAAHBIX 33]1a4.
lIpakmuueckue 3anamus

[Ipy3Haku B3aWMHOIO PACHOJOXKEHHUS TMPSAMBIX. YTOJI MEXIy TMPSIMbIMU.
B3anMHoe pacnoniokeHue npsaMbIX U IiockocTel. [leprnenaukyasp 1 HaKJIOHHAS K



IJIOCKOCTU. YTOJ MEXIy MpsIMOM U IUIOCKOCTBIO. Teopembl O B3aMMHOM
PACIIOIOKEHUH IPSMOM U IJIOCKOCTU. Teopema 0 Tpex NePIeHIUKYJIIApax.

[Ipr3HaKky ¥ CBOMCTBA MapAJLIEIBHBIX U NEPIEHANKYISPHBIX INIOCKOCTEM.

PaccrosiHue OT TOYKM A0 INIOCKOCTH, OT NPSAMON IO IUIOCKOCTH, PACCTOSIHUE
MEXAY  IUIOCKOCTAMM, MEXKIY  CKPCIIMBAIOIIMMUCS  NPAMBIMH,  MEXIY
IPOU3BOJIBLHBIMU (PUTYPAMHU B IPOCTPAHCTBE.

[lapamensHOoe TPOEKTUPOBAHME W €ro CBOWCTBA. leopema o niowaou
OPMOCOHANBLHOU ~ NPOEeKYUuu  MHO20Y20ibHUKA.  B3auMHOE  PacCIIOJIOKEHHE
MPOCTPAHCTBEHHBIX QUTYD.

Paznuunbie BUIbl MHOTOTpaHHUKOB. Ux m3o0paxenus. CedeHus, pa3BepTKU
MHOTOIpaHHHUKOB. [lnmomanes moBepxHOCTH. Buabl cuMMeETpuil B IIPOCTPAHCTBE.
CummeTpust Ten BpalleHUMss W MHOTOIPDAaHHHUKOB. BpluncieHuwe Imuiomanei u
00BEMOB.

Bekropel. /[lelictBus ¢ BekTopamu. JlexkapTroBa cHucTeMa KOOpPAMHAT B
ITPOCTPAHCTBE.

VYpaBHeHHE OKPYKHOCTHU, C(epbl, MIOCKOCTH. PaccTosiHhe MeXIy TOYKamu.
JIeHicTBUSL C BEKTOpaMH, 3aJaHHBIMH KoopAuHaTamH. CKaJspHOE NPOU3BEICHUE
BEKTOPOB. BEKTOpHOE ypaBHEHUE IIPSAMOM U INIOCKOCTH. Mcnosb30BaHre BEKTOPOB
IIpY JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

JIns BHEayaUTOPHBIX 3aHATHUH CTYJEHTAM Hapsay C peLIeHHEM 3a7ad u
BBIIIOJIHEHU ~ IPAaKTHUYECKUX  3aJaHUA  MOYKHO IPEMIOKUTh  TEMBI
MCCJIEI0BATENbCKUX U peepaTUBHBIX padOT, B KOTOPBIX BMECTO CEpUd OTAEIbHBIX
MEJKHUX 3aJa4 U YNPaKHEHUW NpeaiararoTcsl CIOKETHbIE 3a/JaHMsl, TpeOyrolue
JUTUTEBHON paboThl B paMKax OJHOM MaTeMaTHYECKOW CUTyalluu. JTH TEMBI
MOTYT OBITh KakK HWHAMBUAYAJIbHBIMH 3a/laHUsIMU, TaK W TPYNIOBBIMU JIs
COBMECTHOT'O BBIIIOJIHEHUS UCCIICIOBAHHUS.

Ilpumepnvie memul peghepamos (00K1a008), uccied08amebCKux nPoeKmos

1. HenpepsiBHBIE APOOH.

2. IlpuMeHeHuUe CIOXKHBIX MPOLIEHTOB B 3KOHOMUYECKHUX pacueTax.
3. INapannenbHoe MPOEKTHPOBAHUE.

CpenHue 3HaYeHUs U UX IPUMEHEHUE B CTATHUCTHUKE.

BekTopHoe 3a1anue npsiMbIX ¥ IIJIOCKOCTEN B POCTPAHCTBE.

CrnosxeHue rapMOHUYECKUX KOJeOaHUH.

['paduueckoe perieHrie ypaBHEHUN U HEPABEHCTB.

o N o o

HpaBI/IJ'H:HBIC " IOJIYIIPaBUJIbHBIC MHOTOI'PaHHUKH.



9. Konunueckue ceyeHus U UX MPUMEHEHHE B TEXHUKE.
10.ITonsarue nuddepenunana u ero IpuaoKeHusl.
11.Cxembl NOBTOPHBIX UCTIbITaHUN bepHysm.
12.WccnepoBanue ypaBHEHUN U HEPABEHCTB € MapaMeTpoOM



TEMATHUYECKOE INTAHUPOBAHUE

Bun yueGHO# paboThI KoanuectBo yacos
[Tpoduib npodeccnoHaaIbHOro
oOpa3oBaHUs
AyIuMTOpHBIE 3aHATHS COIIMAJTIBHO - SKOHOMHYECKUI
Conepxanue o0ydeHus
BBenenne 2
Pa3Butue nousTHsA 0 YKCIe 6
Kophu, crenenu u norapudpmsl 20
[IpsiMBle 1 TIIIOCKOCTH B IPOCTPAHCTBE 16
KombOuHaroprika 8
Koopaunatsl 1 BEKTOPHI 10
OCHOBBI TPUTOHOMETPUHU 26
OyHKIUHU U TpaPUKA 16
MHOTrorpaHHUKH U KPYTJIbIe TeNa 20
Hauana MmaTemMaTH4eckoro aHaansa 20
WuTerpain u ero npuMeHeHue 16
DJeMEeHTHI TEOPUU BEPOSTHOCTEH U
MaTeMaTHYECKOW CTAaTHUCTUKU 10
VYpaBHEHUS U HEPABEHCTBA 20
Hroro 190
Ipomesicymounas ammecmayus 6 popme
9K3AMeHa

BHeayauTopHasi caMocTosITeJIbHAsI padoTa

ITogroToBKa BBHICTYILIEHHH 110 3a]aHHBIM 95
TemaM, JOKJIaJI0B, pedeparos, acce,
UHJIUBUY AJIBHOTO IIPOEKTA C UCIOJIb30BaHUEM
HH(OPMAITHOHHBIX TEXHOJIOTHH U JIP

Bcero: 285

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB AEATEJIBHOCTU




CTYJEHTOB

Copepxanue XapakTepucTuKa OCHOBHBIX BUJIOB JIEATEIHHOCTH CTY/ICHTOB (Ha YPOBHE
00y4eHus y4eOHBIX JICHCTBUN)
BBenenue O3HakoOMJIEHHUE C POJIbI0 MATEMATUKH B HAyKe, TEXHUKE, IKOHOMHUKE,

I/IH(l)OpMaHI/IOHHI)IX TCXHOJIOTHUAX U HpaKTHHGCKOﬁ JACATCIIbHOCTH.
O3HaKOMIJICHHE C OeJsIMU U 3a/la4aMi U3YYCHHUA MAaTCMATHUKU ITPH OCBOCHUUA

AJII'EBPA

Pa3zButue noHsITHSA O
qucIIe

Brinmonnenue apudMeTnaeckux JSHCTBHUIA HAJl YUCIIAMH, COYETasi YCTHBIC U
MMCbMEHHbBIE TPUEMBI.

HaxoxieHne mpuOIMKEHHBIX 3HAYCHUH BEIMYMH WM IMOTPEITHOCTEH BBIYUCICHUN
(a0COIOTHOM M OTHOCUTENIBHON); CPAaBHEHUE YMCIIOBBIX BHIPAKEHUI.
Haxoxnenne omubok B mpeoOpa3oBaHUIX U BHIYUCICHUAX

Kopuu, crenenu, nora-
pudmbI

O3HakoMJIEHUE C IOHSITHEM KOPHSI N-i CTENEHHU, CBOMCTBAMHU PAJMKAIIOB U
MpaBUJIAMU CPaBHEHUSI KOPHEH.

DopMyJIUPOBAHHUE ONIPEJICIICHUS KOPHS M CBOMCTB KOpHEH. Briuncienue u
CpaBHEHHE KOpPHEH, BBITIOJHEHHUE MTPUKUIKK 3HaYeHUs KopHs. [IpeoOpa3oBanue
YHUCJIOBBIX U OYKBECHHBIX BBIPAKCHHH, COACPIKAIINX PaJIHKaIIbL.

BrlmmotHeHHE pacyeToB 10 GopMyIiaM, COACPKAIIUM PaANKAJIbI, OCYIIECTBIISI
HEO0OXOAUMBIC ITOACTAaHOBKHU U IIpeoOpa3zoBanus. OnpeeieHre paBHOCUILHOCTH
BBIpAXXEHUM C pajukasaMu. Perenrue uppaloHaIbHBIX YpaBHEHUH.
O3HaKOMJICHHE C TIOHATHEM CTEIICHH C JICHCTBUTEIHHBIM ITOKA3aTEIIEM.
HaxoxeHue 3HaYeHH cTeneHu, UCIIOIb3Ys ITPH HEOOXOIUMOCTH
WHCTPYMEHTAJIbHBIC CPEACTRA.

3anuchiBaHUE KOPHS N-1 CTENEHU B BUJIE CTEIICHH C APOOHBIM MOKa3aTelieM 1
Hao000pOT.

®OopMyITHpPOBAHHUE CBOVCTB CTENEHEN. BhlunciieHre cTenenen ¢ parioHaIbHBIM
MOKa3aTeJIeM, BBIMIOJIHEHUE MTPUKUIKHA 3HAYCHUS CTETICHU, CPAaBHEHHUE CTEIICHEM.
[TpeoOpazoBaHre YUCTOBBIX M OYKBEHHBIX BBIPAKEHUM, COJIEPKALNX CTEIICHH,
IIPUMEHSs CBOWCTBA. PelleHne noka3areabHbIX ypaBHEHUN.

O3HakoMJIEHHE C MPUMEHEHHEM KOpPHEH M CTENEeHEe! MPU BBIYMCICHUHN CPETHUX,
JIEIEHUH OTpe3Ka B «30JI0TOM CE€YECHHMW». PellleHne NpuKIagHbIX 33134 Ha
CJI0’KHBIE MPOLICHTHI

[IpeobpazoBanue anre-
OpanvecKux BhIpaKEHUI

Boinonnenue npeoOpa3zoBaHuil BeIpakeHUHN, MpUMEHEHHE (POPMYIT, CBSI3aHHBIX
CO CBOMCTBaMHU CTETIEHEH U TOTapu(pMOB.
Omnpenenenue 00JacTH JOMYCTUMBIX 3HAUEHUN JTO0rapu(PMUUECKOTO BBIPAKEHHUSL.

OCHOBbI TPUTTOHOMETPUUA

OCHOBHBIE TTOHATHA

N3yuenue paiuaHHOTO METOJ]a U3MEPEHHUS YTIJIOB BPALIEHUS U UX CBSI3H C
rpamycHoi Mepoit. I300paskeHne yriioB BpallieHus Ha OKPY>KHOCTH,
COOTHECEHHE BEIIMYMHBI YTJIA C €0 PACIOIOKEHUEM.

DopMyIUpOBaHUE ONPeAEICHII TPUTOHOMETPUYECKUX (DYHKIIUHN AJIs YIJIOB
MOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYrOJIbHUKA U O0BSICHEHUE UX
B3aUMOCBSI3H



(OCHOBHEBIE

HpI/IMeHeHI/Ie OCHOBHBIX TPUT'OHOMETPHUUYCCKUX TOXACCTB AJIA BHIYUCICHUA

TPUTOHOME- 3HAYCHUH TPUTOHOMETPHUECKUX (DYHKIIHI 1O OJHOW U3 HUX

TPUYCCKHE

TOXKIECTBA

[IpeoOpazoBanus W3y4eHrne 0CHOBHBIX (hOPMYJI TPUTOHOMETPHH: (POPMYITBI CIIOKECHHUS, yIBOSHUS,
POCTEUIIINX npeoOpa3oBaHusi CYMMbI TPUTOHOMETPUYECKUX (PYHKITHI B TPOU3BEACHUE
TPUTOHOMETPH- MPOM3BE/ICHUS B CyMMY U IIPUMEHEHHE MPU BBIYUCIICHUH 3HAYCHUS

HYCCKUX BBIpa}KeHI/Iﬁ

TPUTOHOMETPUYECKOTO BBIPAXKCHHSI U YIIPOLLEHHUS €rO.
O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUU TOUYEK HA €IMHUYHON OKPY>KHOCTH U
IPUMEHEHHE UX JJIs BbIBOJIA (POPMYII IPUBEICHUS

[Ipocreiimne Pemenue o ¢gopmysnam U TPUTOHOMETPHUUECKOMY KPYTY MPOCTEUILINX

TPUTOHO- TPUTOHOMETPUYECKUX YPaBHEHUM.

METPUYECKUE [IprMeHeHre OOIIKMX METOJIOB pEIlIeHUsl YpaBHEHHM (TpUBEICHHE K JIMHEHHOMY,

YpaBHEHUSA U KBaJPaTHOMY, METOJl PAa3JIOKEHUS Ha MHOXXHUTENIM, 3aMEHbI MEPEMEHHOMN) MpH

HEpaBEHCTBA pPELIEHUH TPUTOHOMETPUUECKUX YpPAaBHEHHMI. YMeHuUE OTMe4yaTb Ha Kpyre
petIeHus MPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB

ApKCUHYC, O3HAaKOMJICHHE C TTIOHITHEM OOPATHBIX TPUTOHOMETPHUYCCKHUX (YHKITUH.

APKKOCHHYC, N3yuenue onpeneneHnil apkCuHyca, apKKOCUHYyCa, apKTAaHT€HCa YUCIIa,

APKTAHI'CHC YUCJIa

dbopMyIupoBaHHUE UX, U300paKEHHUE HA €IUHUYHON OKPYKHOCTH, IPUMEHECHHE
IIPU PELIEHUN YPaBHEHUHN

®YHKILMH, X CBOUCTBA U TPAOUKU

DyHKIUU.
[lonsiTHe
HEIPEPBIBHOCTH

byHKIIIN

O3HaKoOMJIEHHE C TOHITHEM NIEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEN MEXIY

MePEeMEHHBIMH.

O3HakoMJIEHHE ¢ IOHATHEM I'padrKa, ONPEIeIeHNE TPUHAUIEKHOCTH TOUKH

rpaduxy dbynkuuu. Onpenenenue no Gopmyie mpocTenlnei 3aBUCMMOCTH, BIIa

ee rpaduka. Beipaxkenue no popmysie 0THON MTEpEMEHHON Yepe3 IpyTrue.
O3HakoMJIEHHE ¢ onpeeneHreM QyHKIMU, GopmynrnpoBanue ero. Haxoxnenue
o0JacTu onpenesneHus u o01acTu 3HaYeHU QyHKIIMU

CBolicTBa (QyHKIUH.
['paduyeckas
WHTEPIpETAIIS.

[ Iprmepsl
(yHKIIMOHATIBHBIX
3aBCUMOCTEU B
[peambHBIX
npoueccax u
SIBIICHUSTX

O3HakoMJIEHHE ¢ TpUMepaMH (PYHKIIMOHAIBHBIX 3aBUCUMOCTEN B peabHBIX
[IPOLIECCAX U3 CMEKHBIX NUCLIUILIMH.

O3HaKOMJIEHHE C JJOKa3aTeJIbHBIMU PAaCcCyXACHUSIMH HEKOTOPBIX CBOMCTB
MMHEWHON M KBaJpaTUYHON (QYHKIMI, TpOBEIeHUE NCCIIe0BAHNUS JIMHEHHOI,
KyCOYHO-JTMHEHHOM, IpOOHO-TUHEHHON U KBaJpaTUYHON (QYHKIUH, TOCTPOCHHE
ux rpa¢ukos. [Toctpoenue u urenue rpadguxos pyHkuuid. MccnengoBanue
GyHKIIH.

CocraieHue BU10B (GYHKIUH 110 JaHHOMY YCJIOBHIO, PELIEHHE 337a4 Ha
DKCTPEMYM.

BrinonHenue npeobpa3zoBaHuii rpadguka GyHKIHH

OOpatHble QyHKINH

N3yueHne noHATUS 0OpaTHOM (QYHKIIUH, OTNpeieTICHNE BUIa U IOCTPOEHHE
rpaduka o6paTHON PYyHKIINU, HAXO0XKIEHUE ee 00JIACTH OIpeeTIeHHs U 00JacTH
3HaueHul. MccnenoBannu ypaBHEHUN U PELIEHNN 3a7ja4 HA SKCTPEMYM.




CTeleHHbBIC, TOKAa3a-
TeJbHbIE,
norapudmmuyeckue u
TPUTOHOME-
TPUYCCKHE
GyHKIIHH.
OOpaTHbIe
TPUTOHOME-
TpuyecKue (QyHKIHH

Brruncnenue 3naueHuii GyHKIUHN M0 3HaYeHHIO aprymeHTa. OnpeaeneHue
MOJIO’KEHHUS TOYKU Ha Tpaduke Mo ee KoopAuHaTaM U Hao00poT.
Hcnonk3oBanue CBOMCTB (PYHKIUU 1JIsI CPAaBHCHHSI 3HAUCHUH CTETICHEH U
Jorapu(MoB.

[MocTpoenne rpaKOB CTENEHHBIX U JOTapUPMHUUECKUX (YHKIIUH.

PemieHne Mmoka3aTeNbHBIX M JIOTAPH(PMHUYCCKUX YPaBHEHUH W HEPABEHCTB IIO
M3BECTHBIM AJITOPUTMAM.

O3HaKOMJICHHE C TIOHSITHEM HENPEPHIBHOM  TNEpUOAMYECKON  (DYHKIIUU,
dbopMynupoBaHUe CBOMCTB CUHYCAa U KOCHHYCA, TOCTPOEHUE X I'padUKOB.
O3HaKOMJICHUE C TIOHSATHEM TapMOHUYECKMX KOJeOaHUN U IpUMepamu
FapMOHMYECKHX KOJICOAHWM JUIsi OMHMCAaHHs MPOLECCOB B (U3MKEe M JIPYrux
00JacTsIX 3HAHUS.

O3HakOMJIEHME C  TOHSATHEM  pa3pblBHON  mepuoauyeckoil  (QyHKIUWH,
(dbopMyIupOBaHUE CBOMCTB TAHT€HCA U KOTAHT€HCA, TOCTPOEHUE UX TPadUKOB.
[TpumeneHnue cBOMCTB (PyHKLUMN U1 CPaBHEHHsI 3HAUEHUH TPUTOHOMETPUUYECKUX
(GYHKIHMH, pelIeHrs TPUTOHOMETPUYECKUX ypaBHeHH. [TocTpoeHme rpadukoB
00paTHBIX TPUTOHOMETPHUECKUX (QYHKIUI U onpeiesieHne 1o rpadukam ux
CBOMCTB.

Brimmonnenue npeoOpa3oBanus rpaduxos




HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

HOCJ’IGI[OBaTeJ'IBHO
CTH

O3HakOMJICHHE C TOHSATHEM YHCIOBOM MOCIEA0BAaTEIbHOCTH, CIOCO0aMHU ee
3a/1aHMs], BBIYMCIICHUSIMU €€ YWICHOB.
O3HakoOMJIEHHE C IOHATUEM IPEEIIA MOCIEN0BATENIbHOCTU. O3HAKOMIIEHHUE C
BBIUUCIIEHUEM CYMMBbI O€CKOHEYHOTO YHCIOBOTO psifia Ha IIpUMepe
BBIYHCIICHUS] CYMMBI O€CKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM MPOTPECCHH.
Pemienue 3amau Ha mpUMEHEHHE (OPMYIBI CyMMbI OECKOHEYHO YOBIBaromiei
F€OMETPUYECKON TPOTrPECCUU

[IpousBoanas u
ee IpUMEHEHHUe

O3HaKOMJICHHE C TTOHSTHEM IIPOU3BOTHOM.

M3ydenne u GopMyIupOBaHUE €€ MEXAaHHYECKOTO ¥ T€OMETPHYECKOr0 CMBICTIA,
M3Y4YCHHE alTOPUTMa BBIYUCICHUS NPOM3BOAHONM Ha IMPUMEPE BBIYUCICHUS
MIHOBEHHOHN CKOPOCTH Y YTJIOBOTO KO3(DPHIMEHTA KacaTeIbHOM.

CocTraBiieHre ypaBHEHUS KacaTellbHOM B 00IIeM BU/IE.

'YcBOCHME MpaBu nuddepeHIMpoOBaHHS, TaOJIUIIBI MPOU3BOJIHBIX
pIeMEHTapHbIX (PyHKUUN, npuMeHeHue s nuddepeHupoBanus GyHKIHH,
COCTaBJICHUS YPAaBHCHHSI KaCaTeIILHOM.

M3y4yeHue TeopeM O CBSI3U CBOMCTB (DYHKIIMH M MPOU3BOAHOMN, (HOPMYIHPOBKA
ux. [IpoBeeHre ¢ TOMOIIBIO MPOW3BOJIHON HCCICIOBAHUS (DYHKIIMH, 3aJaHHOM
dbopMyIoii. YcTaHOBIEHHE CBA3U CBOMCTB (DYHKLIMU M IPOU3BOJHOM MO MX Tpa-
bukam.

[[pMeHeHne MPOU3BOTHOMN /I PEIlIeHHUs 3a/]a4 Ha HaX0XK/IeHUEe HAaOOJIBIIETo,
HAaWMEHBIIIETO 3HAYCHUS U Ha HAXOXKICHHUE DKCTPeMyMa

[TepBooOpasnHas u
WHTETpaI

O3HaKOMJICHHE C MIOHATUEM MHTErpajia u nepBooOpa3Hoi.
N3ydenue npasuiia BEIYKCIEHHS IEpBOOOpa3Hoii u Teopembl HproToHa—
JleiiOHMLIA.
Pemenue 3amau Ha CBA3b NEPBOOOPA3HOM M €€ IMPOU3BOJHON, BBIYUCIICHHE
MepBOOOpa3HOM st JAHHOU (YHKITHH.
Pemenune 3agau Ha NpPUMEHEHHE HMHTErpaja il BBIYUCIECHUS (PU3NYECKUX
BEJIMYMH U IUIOIIAEN

YPABHEHUWA 1 HEPABEHCTBA

YpaBHeHUs U
CUCTEMBI
YpaBHEHUH
HepasencrtBa u
CUCTEMBI
HEPaBEHCTB C
JIBYMSI
epeMEHHBIMHU

O3HaKkoOMJIEHHE C TPOCTEHIIMMHU CBEJCHUSIMHU O KOPHAX ajredpandyeckux
YPaBHEHUH, TOHATUSAMHU UCCIEA0BAHUS YPABHEHUM U CUCTEM YPaBHEHHUM.
3yueHne Teopur paBHOCWIBHOCTH YPAaBHEHUH U ee mpuMeHeHusd. [loBTopenue
3alyuCcH  pEIIeHUs CTaHJApPTHBIX YpaBHEHWH, NPUEMOB MPeoOpa3oBaHUs
YPaBHEHUH I CBEICHMS K CTAaHIAPTHOMY YPaBHEHHUIO.




Pemenne palMOHAIbHBIX, MPPALMOHAJIBHBIX, II0KA3aTEIIbHBIX 51
TPUTOHOMETPUUECKHUX YPAaBHEHUI U CUCTEM.

lcnionp30BaHue CBOWCTB M TpapuKOB (YHKIUI A pEIHICHUs ypaBHEHHI.
[loBTOpEHNE OCHOBHBIX IPUEMOB PEILICHUS CUCTEM.

PemieHre ypaBHEHMH € IPUMEHEHMEM BCEX NPUEMOB (pa3sIoKEHUS Ha
MHOKUTEIM, BBEIEHUS HOBBIX HEU3BECTHBIX, IOJICTAHOBKH, I'paduyecKoro
METO/a).

Pemienue cucteM ypaBHEHMH C IPUMEHEHMEM Pa3IMYHBIX CIIOCOOOB.
O3HakomiieHHE ¢ OOIIMMHU BOIPOCAMHU PEUICHUs HEPABEHCTB M HCIIOJIb30BAHUE
CBOWCTB ¥ rpaukoB (PyHKIMHA IPU PELICHUH HEpaBEeHCTB. PereHne HepaBeHCTB
1 CCTEM HEPAaBEHCTB C MPUMEHEHHEM PA3IUYHbIX CIIOCOOOB.

[[pyMeHEHHEe MaTeMaTU4EeCKMX METOMNOB Ul PELIEHUs COIEPKaTeNNbHBIX 3a7ad
13 Pa3NUYHBIX 00JIaCTel HAYKU M NMPAaKTUKU. VIHTEpIpeTHpOBaHUE PE3yIbTaTOB
C Y4ETOM peajbHbIX OIPaHUYCHUN

JIEMEHTbI KOMBUHATOPUKU, TEOPMM BEPOSITHOCTEN U CTATUCTUKU

N3ydenue npaBuiia KOMOMHATOPUKYU U IPUMEHEHHE IIPH PEILIEHUN
KOMOHHATOPHBIX 33/1a4.

Pemrenne KOMOMHATOPHBIX 3a/1a4 METOAOM repedopa H Mo MPaBHITy
YMHOXCHHS.

OcHoBHbIE
OHSITHS O3HakoMIICHHE C TIOHATHAMU KOMOMHATOPUKHU: Pa3MEIICHUSMH, COUCTAaHHUSIMH,
comGumatopuxy | TEPECTAHOBKaMH 1 (dbopmynamu A ux BelurciaeHus. OObsiCHEHUE U
p npuMeHeHne (HOpMYIT TS BEIYUCIICHUS pa3MeEIeHUH, TEPEeCTaHOBOK U
COYETaHMi pH peleHn! 3ajay.
O3znakomienue ¢ 6uHoMoMm HeroToHa u TpeyronsHukoM Ilackans. Pemenue
MPAKTUYECKHX 3a/1a4 C UCIIOJIb30BAaHUEM MOHATHUI U IPaBUI KOMOMHATOPUKHU
S EMEHTI N3yueHne Ki1acCUYeCKOro ONpeieeHusl BEpOSITHOCTH, CBOMCTB BEPOATHOCTH,
OB TEOPEMBI O CYMME BEPOSTHOCTEH.
P . PaccmoTpenue npuMepoB BeIYUCIEHHS BeposiTHOCTeH. Pemenue 3aiau Ha
BEPOATHOCTEN . .
BBIUUCIICHHE BEPOSTHOCTEH COOBITHI
O3HakoMJIEHHE C MPE/ICTaBIEHUEM YHCIOBBIX JAHHBIX U UX XapaKTe-
[IpencraBnenue
PUCTHKaMHU.
TTAHHBIX (TaOIUIIBI,
Pemenue npakTruueckux 3ajad Ha 00pabOTKY YMCIIOBBIX JAHHBIX, BEIYMCICHHUE
arpamMmbl)

MX XapaKTEPUCTUK

I'EOMETPUA




IIpsimMblie u
MJIOCKOCTH B
MPOCTPAHCTBE

@opMyNIHMpOBKa U MPUBEACHUE 10KA3ATEIBCTB IPU3HAKOB B3aUMHOIO
PacrosOoKeHuUs NPAMBIX U IVIOCKOCTEN. PacriosHaBaHue Ha yepTexax u
MOZEJISAX Pa3JIMYHBIX CIIy4acB B3aUMHOI'O PACIIOI0KEHUS IIPSIMBIX U
IJIOCKOCTEH, apryMEHTUPOBAHHUE CBOUX CyJeHui. dopMmynupoBanue
ONPEIIETICHUH, IIPU3HAKOB U CBOMCTB NApaJUICIbHBIX U IIEPIIECHIUKYIISIPHBIX
IJIOCKOCTEH, IBYTPaHHbBIX U TMHEWHBIX YIJIOB.

BrInonHeHNE TOCTPOEHUS YITIOB MEXKY IIPSIMBIMU, IPSIMOM U IJIOCKOCTBIO,

MEXy TUIOCKOCTSMH I10 OIIMCAHUIO M PACIIO3HABAHKUE UX HA MOJEIIAX.
IIpuMeHeHne IPU3HAKOB U CBOMCTB PACIIOIOKEHHS IPSAMBIX U INIOCKOCTEH IIpU
pEIlIeHNN 3aau.
N300pakeHre Ha pUCYHKaxX U KOHCTPYHMPOBaHHE Ha MOJEISIX Iep-
IIEHIUKYJISIPOB U HAKJIOHHBIX K IJIOCKOCTH, MPSIMBIX, [TapajlIeIbHbIX
IUIOCKOCTEH, YIJIOB MEXAY NPSAMON U IMJIOCKOCThIO U 00OCHOBAHNE
IIOCTPOCHHS.
Pemenue 3a1a4 Ha BEIYUCICHUE TEOMETPUUECKUX BeNUUMH. ONKCHI- BAaHUE
pPacCTOsIHUSA OT TOYKH JI0 INIOCKOCTH, OT IIPSAIMOM J0 IIJIOCKOCTH, MEKIY
IUIOCKOCTSIMU, MEKIY CKPEIIUBAOIIUMHUCS IPSIMBIMU, MEKY TPOU3BOJIBHBIMU
¢burypamu B mpoCTpaHCTBE.

@dopMynupoBaHUE U JI0OKa3blBAHUE OCHOBHBIX TEOPEM O PACCTOSIHUAX (TEopeM
CYIIICCTBOBAHUS, CBOMCTBA).

300paskeHre Ha 4YepTexax W MOJEISIX PacCTOSHHUS U OOOCHOBAHUE CBOMX
cyxaeHuil. OmnpeneneHue W BBIYMCIEHUE PACCTOSHUM B IPOCTPAHCTBE.
[IpumeHeHue hopMysI U TEOPEM IUIAHUMETPUH IS pELIeHUs 3a1ay.
O3HakOMJIEHHE C T[OHSATHEM [apaJlJIeIbHOTO IPOEKTHUPOBAHUS U €ro
ceorictBaMu. DopMyIMpOBaHUE TEOPEMBI O IUIOLIAAN OPTOrOHAJIBHOMN IIPOEKIUU
MHOI'OYT'OJIbHHKA.

[IpumeHeHnne Teopun s OOOCHOBAaHUS IOCTPOEHUH W BBIYMCICHUH.
ApPryMEHTHPOBAaHHE CBOMX CYXACHMM O  B3aMMHOM  PacCIOJIOKECHUU
[IPOCTPAHCTBEHHBIX (PUTYD




MHororpasHuKu

Onucanve M XapakTEepUCTHKA  Pa3MYHBIX  BUAOB  MHOI'OIPAaHHUKOB,
[IEPEUNCIICHUE UX DJIEMEHTOB U CBOMCTB.
300paskeHre MHOTOTPAHHUKOB M BBITIOJHEHUE TIOCTPOCHUS Ha M300PaKEHUSIX
Y MOJIEJISIX MHOTOTPaHHUKOB.
Beluncienue JIMHEWHBIX 3JIEMEHTOB U YIJI0B B IIPOCTPAHCTBEHHBIX
KOHQUrypauusx, apryMeHTUPOBaHUE CBOUX CYKACHUN. XapaKTepUCTUKA U
n300pakeHre CeUYeHUs!, pa3BePTKU MHOTOIPAaHHUKOB, BBIYMCICHHUE TUIOIIAACH
MMOBEPXHOCTEH.
[TocTpoeHrne NpOCTEHIIMX CeYeHUH KyOa, mpu3Mbl, nupamuzbl. [Ipumenenue
(akTOB U CBEJIEHUH U3 IUIAHUMETPHH.
O3HakoMJICHHE C BHJIAaMH CUMMETPHI B TPOCTPAHCTBE, POPMYJINPOBAHUE
OIIpEeECIICHUN U CBOMCTB. XapaKTepUCTUKAa CHMMETPHUH TEJl BPALCHUS U
MHOI'OTPaHHUKOB.
[IpuMmeHeHne CBOMCTB CHMMETPHH IIPU pelieHuy 3a1ad. Mcnonb3oBanue
NPpUOOPETEHHBIX 3HAHUH JUISl UCCIICAOBAHUS U MOJICITMPOBAHUS HECIOKHBIX
3aj1ad.
300pakeHEe OCHOBHBIX MHOTOTPDAaHHMKOB U BBIIIOJHEHHE PHCYHKOB I1O
YCIOBUSAM 3a7a4

Tenan
MTOBEPXHOCTH
BpaIleHUs

O3HaKOMJICHHE C BHJAMH TeJI BpalleHHs, (OPMYIUPOBAHUE UX ONPEACICHUA U
CBOMCTB.

@dopMynTupoBaHHE TEOPEM O CEYCHHWH MIapa IUIOCKOCTBIO W  IUIOCKOCTH,
KacaTeJIbHOU K cdepe.

XapakTepuCTHKa ¥ N300pakeHHE TNl BPALCHUS, NX PA3BEPTKH, CEUCHUSI.
Perienue 3agay Ha IMOCTPOEHHE CEUYEHUM, BBIYMCIEHHUE IJIMH, PACCTOSHHIM,
yrioB, omanei. [IpoBeneHne QoKa3aTeNbHBIX PACCyKICHUW IPU pPEIIECHUU
3aau.

[IpruMeHeHne CBOWCTB CUMMETPHH TIPH pEIICHWH 3a]ad Ha Teja BpAILICHHS,
KOMOWHAIHMIO TE.

300paskeHre OCHOBHBIX KPYIJIBIX TEJN W BBITOJHEHHWE PHCYHKA 10 YCIOBHIO
3a/1auu

N3mepenus B
TEOMETPUH

O3HakOMJIEHHE C IOHITUAMH IIJIOLIAIN U 00beMa, aKCHOMaMH U CBOMCTBaMH.
Pemienue 3a1a4 Ha BBIYMCIICHUE TUIONIAIEH TNIOCKUX (QUTYp ¢ IPUMEHEHHEM
COOTBETCTBYIOIIUX (opMyna U (PaKTOB U3 MIaHUMETpuu. M3yueHnue Teopem o
BBIUUCIIEHUH 00EMOB POCTPAHCTBEHHBIX TEJ, PEIICHUE 3a/1a4 Ha
npuMeHeHue (GopmMyll BerauciaeHus: 00bemMoB. M3yuenue popmyn ans
BBIYHCIIEHUS IUIOIAJEH TOBEPXHOCTEW MHOTOIPAHHUKOB U TEJl BPALLEHUS.
O3HaKOMJIEHHE C METOJOM BBIYMCIEHUS IUIOMAAM TOBEPXHOCTH CQEPHI.
Pemienne 3a7ady Ha BBIUMCIIEHHE IUIOIIAJEH MOBEPXHOCTH MPOCTPAHCTBEHHBIX
Ten

Koopaunarts! u
BEKTOPBI

O3HakoMJIEHHME C TOHATHEM BEKTOpa. l3ydeHHwe [eKapTOBOM CHCTEMBI
KOOPAMHAT B IPOCTPAHCTBE, [IOCTPOCHUE 110 3aJlaHHBIM KOOPIAUHATAM TOYEK




Haxoxxnenue ypaBHEHU OKPY>KHOCTH, cepbl, INIOCKOCTH. Brruncienue
pPacCTOSHUIM MEXy TOUKaMH.

N3yuyeHne CBOMCTB BEKTOPHBIX BEJIMYHH, ITPABUJI PA3JIOKEHUSI BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPABUJI HAXOKICHUS KOOPAUHAT BEKTOPA B
IIPOCTPAHCTBE, IPABUII ACUCTBUI C BEKTOPAaMU, 33JaHHBIMA KOOPAUHATAMM.
[IpuMmeHeHne TeOpuy NpHU PEIICHUH 3a/1a4 Ha JEHCTBUS C BEKTOPaMH.
N3yuyenune CKasIpHOTO IPOU3BEICHUS BEKTOPOB, BEKTOPHOI'O YPAaBHEHUS
IIPSIMOY U TNIOCKOCTH. [IprMeHeHne Teopuu Npu pelIeHUH 3a1a4 Ha JEHCTBUSA C
BEKTOPaMH, KOOPAMHATHBIA METOJ, IPUMEHEHHUE BEKTOPOB U1l BBIYUCIICHUS
BEJIMYHH YIJIOB U paccTOsIHUM. O3HAKOMIIEHHUE C JOKA3aTEIbCTBAMU TEOPEM
CTEPEOMETPUU O B3aUMHOM PaCIIOJIOKEHUU IIPSIMBIX U IUIOCKOCTEH ¢
HCIIOJIb30BAHUEM BEKTOPOB




YYEBHO-METOANYECKOE n1 MATEPMAJIBHO-TEXHUYECKOE
OBECIEYEHUE ITPOI'PAMMbBI YYEBHOM JUCLATIIVHBI

«MATEMATHKA»
OcBoenne  mporpaMMbl  ydyeOHOW  avcuMIUIMHBL  «MaremaTukay

mpeanojaraeT — Haimuue B mpodeccroHanmpHOM  00pazoBaTeNbHOU
OpraHM3aliy, pean3yIonieil 00pa3oBaTeNbHyI0 MPOTpaMMy CPEIHETO 00IIEro
obpazoBanus B mipeaenax ocBoenus OITOIT CITO Ha 6a3e 0OCHOBHOTO OOIIETO
oOpa3zoBaHus, yd4eOHOro KaOWHETa, B KOTOPOM HMEETCS BO3MOXKHOCTh
oOecrieyuTh OO0y4arImuUMcs CBOOOAHBIM nocTyn B HHTepHET BO Bpems
y4eOHOT0 3aHIATHS U MEpUOo BHEYUYEOHOM IeATeTbHOCTH.

[Tomemenne kabuHeTa  yaoBieTBOpseT TpeboBanusiMm  CaHUTapHO-
sanuaemMuosorndyeckux npasuil U HopMmaTtuBoB (CanlluH 2.4.2 No 178-02) u
OBITh OCHAIIEHO THUIOBBIM OOOpPYIOBAaHUEM, YKa3aHHBIM B HACTOSIINX
TpeOOBaHUSIX, B TOM YHUCJE CIHEHHAIM3UPOBAHHON yueOHOM MeOenbio u
cpencTBaMu OOydYeHHs, JOCTaTOYHBIMHM /IS BBIMIOJIHEHUS TpeOOBaHUH K
YPOBHIO MOJATOTOBKH 00YUAIOIIXCS

B xabunere ectb MyIbTUMEIUNHHOE 000PYIOBAaHUE, TIOCPEACTBOM KOTOPOTO
YYaCTHUKU 00pa3oBaTEIBHOrO Mpollecca MOTYT MPOCMAaTpUBaTh BU3YaJIbHYIO
uH(pOpMAIMI0O TI0 MaTeMaTHUKE, CO3/aBaTh IPE3EHTAllMU, BUIACOMATEpPUAIBI,
WHBIC IOKYMEHTHI.

B coctaB  y4eOHO-METOAMYECKOTO W  MaTepUaIbHO-TEXHUYECKOTO
o0ecrniedeHurs MporpaMMbl yaeOHOM TUCIUTUIMHBI « MaTeMaTHKay BXOJIAT:

e MHOTO(DYHKIIMOHAJIbHBIA KOMIUIEKC MPEeroaaBaTes;

e HarJISAJIHbIC TOCOOUS (KOMIUIEKThI Y4EOHBIX TaOJuIl, MJIaKaTOB,
MOPTPETOB BBIIAIONIUXCS YYCHBIX-MAaTEMaTUKOB U JIp.);

e UHGOPMAIIMOHHO-KOMMYHUKATUBHBIE CPECTBA;

e JKpaHHO-3BYKOBBIE TTOCOOHS;

e KOMIUIEKT TEXHUYECKON JOKYMEHTAIIMH, B TOM YHCJIC MaclopTa Ha
cpeacTBa 00yYeHHs, HHCTPYKIIUHU 110 UX UCIIOJIh30BAHUIO U TEXHUKE
0e30macHOCTH;

e OMONMOTEYHBIN QOH/I.

B OuGmmoreunsiii (oHJ BXOAAT YUYCOHUKH, Y4eOHO-METOIUUYECKUC
koMiiekTel  (YMK), oOecrneunBaromnyie OCBOCHHE YYEOHOW MMCIUIUIMHBI
«Maremartukay, peKOMEHIOBaHHBIC WIIM JOIYIICHHBIC I MCITOJIB30BAHUS B
npodeccuoHaNbHBIX 00pa30BaTENbHBIX OpraHU3alUsIX, peaTu3yrumx o00-
pa3oBaTEIBLHYIO MPOrpaMMy CpeAHEro ooOmero ooOpa3oBaHus B TIpejenax
ocBoenus OIIOIT CIIO na 6a3e ocCHOBHOTO 00IIIET0 00pa30BaHUsI.




bubnuoreunsii  (GoHA  MOXKET OBbITh JONOJHEH HHIMUKIONEIUSIMH,
CIIPaBOYHUKAMM, HAYYHOM, HAYYHO-TIONYJIIPHOM W JAPYTOM JIMTEPATypOU IO
MaTeMaTHKe.

B mpouiecce ocBoeHust mporpaMmsbl yueOHOW AUCHUILTUHBI «MaTteMaTrukay
CTYJI€HTBI JOJKHBI ITOJIYYNUTHh BO3MOXKHOCTB JOCTYyINA K 3JIEKTPOHHBIM
y4eOHBIM MaTepuajgam 1o MaTeMaTUKE, UMEIOLIUMCS B CBOOOIHOM JIOCTYIIE B
cetd IHTepHET (3JIEKTPOHHBIM KHUTaM, IPAaKTUKyMaM, TeCTaM, MaTepraiam
EI'D u np.).
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