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1.ITosicHUTEIbLHASA 3aNNCKA

[lporpamma  ob6mieoOpazoBarenbHOi  ydyeOHOM  gucimmuimHa OVY/[.03
MaremaTuka mpeaHa3HaueHa AJIi U3y4YeHHs MaTeMaTHUKU B MPO(eccHOHATbHBIX
obpazoBarenpHbIX  opraHmaiusax CIIO, peamusyronmx 00pa3zoBaTeNbHYIO
NporpaMMy CpEIHEro OOIIero oOpa3oBaHWs B MpeENeliaX OCBOCHUS OCHOBHOM
npodeccuoHanbHoi o6pazoBarenbHoi nporpammbl CIIO (OIIOIT CIIO) na Gaze
OCHOBHOT0 0011Iero 00pa3oBaHus MPH MOATOTOBKE CIIEIIMATUCTOB CPETHETO 3BEHA.
[lporpamma paspabotana Ha ocHoBe TpeboBanuii DI'OC cpemnero oOiero
oOpa3oBaHus, MPEABABISIEMBIX K CTPYKTYpE, COIEPXKAHUIO U pe3yibTaTam
OCBOCHHUS  y4eOHOM  JWCUUIUIMHBI ~ Maremaruka, B  COOTBETCTBHUH  C
PekoMmeHanusiMu 1o OpTraHM3alMy MOJyYEeHUs CPEIHEro OO0IIero o0pa3oBaHus B
npenenax OCBOCHUSI 00pa30BaTENbHBIX MPOTPaMM CPEIHETO Mpo(hecCHOHAILHOTO
oOpa3oBanusi Ha 0a3e OCHOBHOrO 0OIIEro oOpasoBaHus ¢ yderoMm l[IpumepnHoit
OCHOBHOM 00pa3oBaTelbHOM TPOrpaMMbl CpeIHEero oO0mero o0pa3oBaHus,
07100peHHO pelieHrneM ¢eaepabHOTO y4eOHO-METOIUIECKOTO 00BEAUHEHUS 110
obmemy oOpazoBanuto (mpoToko ot 28 utoHs 2016 . Ne 2/16-3).

Conepxanue mporpammbel OY]J[.03 «Maremarrka) HampaBieHO Ha JIOCTHIKEHHUE
CIICAYIOIIMX LeJIei:

» obOecrieueHne  C(POPMHUPOBAHHOCTH  TPEACTABICHUH O  COIMAIBHBIX,
KYJbTYPHBIX H HICTOPUIECKUX (DAKTOPAX CTAHOBJICHUSI MAaTEMATHKU;

* oOecmieueHne CGHOPMUPOBAHHOCTH JIOTHYECKOTO, aJITOPUTMUYECKOTO H
MaTeMaTHIECKOTO MBIIIIICHUS;

» oOecreueHne CPOPMHUPOBAHHOCTA YMEHHUM MPUMEHSTh MOJyYCHHBIC 3HAHMS
NPY PEIICHUN Pa3IMIHBIX 33/1a4;

» oOecrieueHre c(HOPMHUPOBAHHOCTH TPEJICTABICHUNH O MaTeMaTHKe KaK 4acTH
0011IeuenoBeYeCKO KyJIbTYphl, YHUBEPCATHHOM SI3bIKE HAYKH, TIO3BOJISIOIIEM
OTIMCHIBATh M U3Y4aTh PEATbHBIC IPOIIECCHI U SBIICHUS.

B mporpammy BKIIIOYEHO COJiep)KaHUE, HampaBjieHHOE Ha (QOpPMHUpPOBAHHE Y
CTYJICHTOB KOMIIETCHIIMM, HEOOXOAUMBIX JIi KadecTBeHHOro ocBoeHust OITOII
CIIO Ha 6a3e OCHOBHOTO O0IIIEr0 0Opa30BaHUs C MOJTYYEHUEM CPEIHEro OOIIero
oOpa3zoBaHusi; TporpamMMbl  TIOATOTOBKH  KBATM(DUIIMPOBAHHBIX  PabOUMX,
CIy>KalllX; MPOTrpaMMBbI MOATOTOBKHU crienuanucToB cpeanero 3seHa (IIIICC3).



2.00mas xapaKTepuCcTHKA Y4eOHO JUCIUIINHBI

MaremaTtuka siBisiercsl (yHIAMEHTAILHOW OO0IE00pa30BaTeIbHOM JTUCIIATIITMHOM
CO CJIOXKUBIIMMCS YCTOMYUBBIM COJEpKAHUEM U OONMMHU TPeOOBaHUSIMHU K
MOJIFOTOBKE 00 Y4 arOIIUXCS.

B mpodeccuoHanbHBIX  00pa30BaTENBHBIX OPraHU3aUAX, PEATH3YIOIIMX
o0Opa3oBarellbHyI0 MPOrpaMMy CpeIHEro oomero oOpa3oBaHHsI B Tpeenax
ocoeruss OIIOII CIIO nHa 0aze OCHOBHOTO 00IIEro OOpa3oBaHUS, H3YYEHHE
MaTeMaTUKH HMEET CBOM OCOOEHHOCTH B 3aBUCHMOCTH OT  NPOQHIL
podeccroHaIbHOTr0 00pa30BaHNs.

IIpu ocBoenun cneunanbHocTel 38.02.06 Punancw, 43.02.15 IloBapckoe u
KOHAUTEPCKOE JIEJI0, COLMAILHO-3KOHOMHYECKOTO Npoduisi npohecCHoHAILHOTO
oOpa3oBaHus, MaTeMaTHKa H3ydaeTcs OoJiee YriayOJeHHO, Kak MpoQribHas
ydeOHast JUCIUILIMHA, YIUTHIBAIOIIAS CTICU(PUKY OCBaUBAEMbBIX CTICIIUATLHOCTEH.

DTO0 BBIpaXAETCS B COJAEpKaHMM OOydeHHs, KOJIMYECTBE YacoB,
BBIICTSIEMBIX HAa M3YYEHHE OTACNBbHBIX TeM MPOrpaMMbl, TIyOMHE HX OCBOCHHS
CTyACHTaMH, 00bEME U XapaKTepe MPAKTUYECKUX 3aHITUN, BUIAX BHEAYJUTOPHOM
CaMOCTOSITEIbHOM pabOTHI CTY/ICHTOB.

OO01me ey 3ydeHus: MaTeMaTUKH TPATUIIHOHHO PEaTN3YIOTCS B YETBHIPEX
HaIpaBJICHUSIX:

* oO1ee npeacTaBieHHE 00 UEIX U METO/1aX MAaTEMATUKU;

*  UHTEUIEKTyaJbHOE Pa3BUTHE;

*  OBJAJEHHE HEOOXOUMBIMU KOHKPETHBIMY 3HAHUSMH U YMECHUSIMU;

*  BOCIHUTATEIILHOE BO3/ICHCTBHE.

[lpodunbHas HampaBleHHOCTh II€JIed MaTeMaTU4ecKoro 0OpazoBaHUs
OTpakaeTcsi Ha BbIOOpE MPUOPUTETOB B OpPraHM3allUd Y4eOHOU AesITeNbHOCTH
oOyuaronmxcsi. Jms coluambHO-35KOHOMUUYECKOTO Tpoduiist NpodeccuoHaIbHOTO
oOpa3oBaHusi BBIOOp IIeNieli CMEMIAETCs B MparMaTMYeCKOM HAarpaBJICHUH,
NpeayCcMaTpUBAIOIIEM YCHJICHHE M paclIMpeHHe MPHUKIAJAHOTO —Xapakrepa
U3YyYEHUs MATEeMaTUK{, MPEUMYLIECTBEHHON OpUEHTAllMd Ha aIrOpUTMHUYECKUMN
CTHJIb TI03HABATEIILHOM IeATEIILHOCTH.

N3ydyenne mareMaTHKu Kak NpoduibHON 0011eo0pa3oBaTeIbHON yueOHOI
JUCUUIUIMHBL, ~ YYUTHIBAIOUIEH  CIEMU(HUKY  OCBAaMBAaGMbIX  CTYIEHTAMHU
cnenpansHocTH CIIO, oOecnieunBaercs:

* BEIOOPOM pa3JIMYHBIX ITOIX0/I0B K BBEJICHHUIO OCHOBHBIX TIOHSITHIA,

* hOpMHUpPOBAHMEM CHCTEMbI  Y4eOHBIX  3aJaHWi, 00eCTeUMBAIOIIIX
3¢ hEKTUBHOE OCYIIECTBICHUE BHIOPAHHBIX IIEJICBBIX YCTAaHOBOK;
*00OTaIlCHNEM CIIEKTpa CTWICH Y4eOHOW JACATENbHOCTH 3a  CYET
COrJIaCOBaHUSA C  BEAYIIMMH  JCATCILHOCTHBIMH  XapaKTePUCTHKAMM
BBIOpPaHHOM CTICIIMATTBHOCTH.



[IpodunpHas cocTaBisgiomas oOTpakaeTcss B TpeOOBAHMSIX K TIOATOTOBKE
00y4aroIMXCs B YaCTH:

*00IICH CHUCTEMBl 3HAHHH: COJEpkKaTeldbHbIE TPUMEPHI HCIIOJH30BAHUA

MaTeMaTHYECKUX UJICH U METOI0B B IPO(ECCHOHATBHOM eI TeTbHOCTH,

*YMEHUI: pa3uyue B YPOBHE TPeOOBAHWH K CJIOKHOCTU TPUMEHSIEMBIX

aJITOPUTMOB;

* IPAKTHYECKOTO HCIIOJh30BAaHUSA TNPHOOPETCHHBIX 3HAHWHA W YMCHHIMA:

WHIUBUAYaTbHOIO Y4YeOHOTO OMbITa B TIOCTPOCHHH MaTeMaTHYCCKUX

MO/I€JICH, BBITTOJTHCHUH UCCIICI0BATEIhCKUX IMMPOCKTOB.

Takum oOpazoM, peamm3anmsi COAEp)KaHWS  YICOHOW  JUCITUTIIMHBI
OPHUEHTHPYET Ha MPHUOPUTETHYIO POJIb MPOIECCYATbHBIX XapaKTEPUCTUK yIeOHOM
paboThl, 3aBUCAIIMX OT MPO(UIs NpodPeccHOHATbHOTO 00pa30BaHMsl, MOTYUCHHUS
OTIbITA HCIIOJIL30BAaHUS MAaTEMaTHKH B COJIEPIKATEIBHBIX M MPOohecCHOHATHLHO
3HAYUMBIX  CHTyallUsiX 10  CPaBHEHUIO ¢  (OPMaIbHO-YPOBHEBBIMHU
Pe3yJIbTATUBHBIMU XapaKTEPUCTUKAMU O0YICHHS.

Conepxanvne y4yeOHOW HNHMCUUIUIMHBI pPa3paldOTaHO B COOTBETCTBHU C
OCHOBHBIMU COJIEP>KaTeIbHBIMH JTUHUSIMHU 00yIEHHUS MaTeMaTHKE:

caireOpanyeckas JIMHMS, BKIIIOYAIOIIAS CHCTEMATH3aIlUMI0 CBEICHUH O
YUCliaX; W3y4YEHUE HOBBIX W O000OILEHHE paHee HW3YYEHHBIX OIleparui
(BO3BelEHUE B CTEMEHb, M3BJIICUCHHUE KOPHA, JIOTapu(pMHUpPOBAHUE, CHUHYC,
KOCHHYC, TaHI'€HC, KOTAHT€HC W OOpaTHbIC K HUM); M3Y4YEHHE HOBBIX BHUJIOB
YUCJIOBBIX BBIPOKEHWA ¥ (POPMYI; COBEPIICHCTBOBAHWE TMPAKTUIECKUX
HABBIKOB M BBIYUCIIUTEIHHOU KYJIbTYpPbI, PACIIMPEHUE U COBEPIICHCTBOBAHKE
anredpanyeckoro ammapara, c(pOpMUPOBAHHOTO B OCHOBHOMW IIIKOJIE, U €ro
NPUMEHEHHE K PEIICHUIO MAaTeMAaTUIECKUX M MPUKIIQTHBIX 3a/1a4;

* TEOPETUKO-(YHKIIMOHATbHAS JIMHUSA, BKIIOYAIONIAs CHUCTEMATU3AlUI0 U
pacumpenue cBefeHuN O (YHKIUSAX, COBEPIICHCTBOBAHWE TpapUUSCKUX
YMEHHUIA; 3HAKOMCTBO C OCHOBHBIMH HJICIMH M METOAaMU MaTeMaTH4eCKOTro
aHanu3a B o0ObeMe, MO3BOJBIIOIIEM HCCIEA0BATh 3JeMEHTapHble (QYHKUIUU U
pemaTh MpocTelIme reoMeTprudeckue, GU3MIecKue U JApyrue MpUKIATHbBIC

3a/1a4H;
*IMHUS YypPaBHGHWH W HEPABCHCTB, OCHOBaHHAs Ha TIOCTPOCHUU W
HCCJICIOBAaHUN MaTeMaTHYECKHUX MOJIETICH, nepeceKaromasicss ¢

anreOpandeckoil U TEOpPETUKO-(QYHKIIMOHATIHHON JMHUSAMHU W BKJIFOYAIOLIAS
pPa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKU areOpandeckux npeodpazoBaHUi
JUIsl  pEUIeHUs] yYpaBHEHUI, HEpPaBEHCTB U CcUCTeM; (OPMUPOBAHUE
CIIOCOOHOCTH CTPOUTH M UCCJIEA0BATH NPOCTEUIIME MATEMATUYEC KUE MOAEIN
IIPU pEIICHUU MPUKIATHBIX 337a4, 3a1a4 M3 CMEXHBIX M CHEUaIbHBIX
JUCIUILINH;

*TEOMETPUYECKAsl JIMHUSA, BKIKOYAIOLAs HArJBIAHBIC TIPEACTABICHUS O
NPOCTPAHCTBEHHBIX (PUTypax M U3y4EHHE HMX CBOMCTB, (OPMHUPOBAHUE U
pa3BUTHE  MPOCTPAHCTBEHHOTO  BOOOpP@XEHWs, pa3BUTHE  CIOCOOOB
FEOMETPUYECKUX HM3MEPEHUM, KOOPJMHATHOIO W BEKTOPHOTO METOJIOB JJIS
pELIEHNs] MaTEMaTUYECKUX U IPUKIIAIHBIX 3a/1a4;
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* CTOXaCTHUYECKas JIMHUSA, OCHOBAHHAS HA Pa3BUTHH KOMOWHATOPHBIX YMEHUH,
NPEACTABICHUA O  BEPOSITHOCTHO-CTATUCTUYECKUX  3aKOHOMEPHOCTAX
OKPYKAIOIIETO MUPA.

B Temarumueckux miaHax mporpaMMbl Y4eOHBbIM Marepuan MpeacTaBleH B
dopme uepemyroulerocs pa3BepTbIBAHUS OCHOBHBIX COJIEPKATEIbHBIX JIMHUMN
(areOpanyeckoil, TeOpeTUKO-(PYHKIMOHAILHON, YpPaBHEHHMM W HEPABEHCTB,
FeOMETPUUECKOW, cToXacTuueckoi). M3yuenue oOuieoOpazoBarenbHOW yueOHOM
OUCUUIUIMHBL «MaTteMaTika» 3aBeplIacTcsl IOJABEIEHHEM HTOTOB B (opme
IK3aMeHa.

B paznene nporpammel «Coaepkanne yueOHOM JUCITUTUIMHBD) KYPCHUBOM BBIICIICH
Marepuall, KOTOPBIM NPU M3YYEHUU MAaTEeMAaTHUKU Kak 0a30BOM, Tak U MpoQuiIbHON
y4eOHOM TUCIMITIMHBI, KOHTPOJIIO HE TIOIJICKUT.

3. MecTo y4eOHO# TMCUMILINHBI B Y4eOHOM IJIaHe
B y4eOHBIX MmmaHax MecTo y4eOHOW IWCUMIUIMHBI MareMaTnka— B COCTaBe
obmmx 00I1e00pa30BaTeNbHBIX YYE€OHBIX MWCIMIUIMH, [JIs CIEIUaIbHOCTEH
38.02.06 ®wunancei, 43.02.15 IloBapcko€ W KOHJIHUTEPCKOE €70, COLHAIBLHO-
HAKOHOMMYECKOT0 PO QuIIsi mpodhecCcHoHanbHOro 00pa3zoBaHusl.

4. Pe3yabTaThl 0CBOEHHSI Y4€OHOM JUCIIUNIUHBI
OcBoeHue cojiepkanusi yaeOHOU AuciuIuiMHbl « MatemaTuka: anredpa U Havaita
MaTeMaTHYECKOTO aHaIM3a; TeOMETPHs» O0EeCIeurnBaeT JOCTIKEHUE CTYACHTaMHU
CIEAYIOUIMX PE3YIbTATOB:
. JIUYHOCH HbIX

— c(opMHPOBAaHHOCTh TPEACTABICHUM O MaTeMaTHKE KaK YHHUBEPCAIbHOM
SI3bIKE HAayKH, CPEJICTBE MOJCIMPOBAHUS SIBJICHUM W TPOIIECCOB, HACSIX U
METOJIaX MaTeMaTUKH;

— MOHMMAHUE 3HAYMMOCTH MAaTeMaTHKH JJs1  HAyYHO-TEXHHUYECKOTO
nporpecca, cOPpMHUPOBAHHOCTh OTHOILIEHUS K MaTeMaTHKE KaK K 4acTd
oO1IeuenoBeuYecKoil KyIbTyphl Yepe3 3HAKOMCTBO C HCTOPHEH DPa3sBUTHSA
MaTEeMaTHKH, SBOJIOIMEH MaTeMaTUYECKUX UIEH;

— pa3BUTUE JIOTMMECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpasKEHHMS,
ATOPUTMHYECKONW KYJIbTYphl, KPUTHYHOCTH MBINUICHUST Ha YPOBHE,
HeoOXoguMoM it Oyaymied Tpo¢eCCUOHATLHOW ACATENbHOCTH, JIJISt
IPOAO0JDKEHHSI 00pa30BaHMs U caMO00pa30BaHNS;

— OBJIaJICHHE MaTeMaTHYEeCKUMH 3HAHUSAMH M YMEHHUSAMH, HEOOXOIMMBIMU B
MOBCETHEBHOM KM3HM, JJII OCBOCHHUS CMEXKHBIX €CTECTBEHHO-HAyYHbIX
JUCIUIUIMH U JUCIUIUIMH TPO(ECCUOHATLHOTO IMKIIA, U TOJIYYCHUS
0o0pa3zoBaHusl B 00JaCTAX, HE TPEOYIOMMX YIIIyOJEHHOW MareMaTH4eCKO
MOATOTOBKHU;



TOTOBHOCTh U  CIIOCOOHOCTh K  OOpa3oBaHWIO, B TOM YHCIE
caM0OOpa3oBaHWIO, HA TPOTIKEHWU BCEH IKU3HU;, CO3HATEIHLHOE
OTHOILIIEHHE K HENPEpPbIBHOMY OOpa30BaHMIO KaK YCJIOBHUIO YCIEIIHON
npodeccroHaIbHOM U 00IIECTBEHHO M eI TEIbHOCTH;
FOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITENIbHOM TBOPYECKOM U
OTBETCTBEHHOM JIEATETbHOCTH;
TOTOBHOCTH K KOJUIGKTUBHOU paboTe, COTPYTHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTebHOM, OOILIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIEI0BATENbCKOM,
MIPOEKTHOU U IPYTUX BUAAX AEATEIbHOCTH;

OTHOIIICHHE K MPOQPEeCCHOHATHLHON ACSITETHHOCTH KaK BO3MOKHOCTHU

ydacTusi B PCIICHWH  JIMYHBIX, OOIIECTBEHHBIX,  TOCYIApCTBEHHBIX,
0011IeHAIIMOHATIbHBIX TPOOIEM;

mem anpedmemublx:

YMEHHE CaMOCTOSITEIbHO ONPENENATh LENU JEATEIbHOCTH U COCTAaBIIATH
IUIaHbl JEATENbHOCTH; CAMOCTOSATENBHO OCYILECTBIIATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh JEITEIHLHOCTh; MCIOJIL30BAaTh BCE BO3MOKHBIE PECYPCHI
UL JIOCTHDKEHUS TOCTABJICHHBIX II€JIed M pealu3ald  IUIAHOB
JEeSATEIbHOCTH; BHIOMPATh YCIICIIHbIE CTPATEruH B pa3IMUHbIX CUTYaIUsX;
YMEHUE TMPOAYKTUBHO OOIIATHCS M B3aMMOJIEHCTBOBATH B MpOILECCe
COBMECTHOW JAESTEIbHOCTH, YYWUTHIBATh MO3UIMU JAPYTUX Y4AaCTHUKOB
NesTeNIbHOCTH, 3((HEKTUBHO pa3peliaTb KOHPIMKTHI;

BJIQJICHUE HAaBBIKAMHM I[O3HABATENIbHOM, Y4Y€OHO-UCCIENOBATENbCKOU U
MPOEKTHOM EATENbHOCTH, HaBbIKaMU pa3pellieHus Npo0seM; CIocOOHOCTh
M TOTOBHOCTH K CaMOCTOSITEILHOMY TOUCKY METOJIOB pEIICHUs
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JIMUHbIX METOI0B MO3HAHUS;
FOTOBHOCTH M CIIOCOOHOCTh K CaMmOCTOSITEIbHOM HMH(OpMAIMOHHO-
MIO3HABATEIbHON JEATEIIbHOCTH, BKIIIOYAs YMEHHE OpPHEHTUPOBATHCS B
pPa3IMYHBIX UCTOYHHKAX HMHPOPMAIMKM, KPUTUYECKH OIICHUBATh U
MHTEPIPETUPOBAT,  MHPOPMALIMIO,  TMOJYYaeMyl0 U3  pa3jIMYHbIX
HMCTOYHUKOB;

BJIAJICHUE SI3BIKOBBIMU CPEICTBAMHM: YMEHHUE SICHO, JIOTMYHO U TOYHO
u3JlaraTb CBOIO TOYKY 3PEHUS, HCMOJB30BaTh aJE€KBATHBIC S3BIKOBHIC
CPENCTBa;

BJIQJ/ICHUE HaBbIKAMU TI03HABATE€IbHOM pedieKCUM Kak OCO3HaHUS
COBEPIIAEMBIX JACHCTBUIA M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBaHUi, TPaHUI] CBOETO 3HAHMS W HE3HaHWs, HOBBIX MO3HABATENILHBIX
3a/1a4 ¥ CPEACTB JJIsl UX IOCTHKEHUS;

LEJICYCTPEMJICHHOCTh B MOWCKaX W MPUHATAM  PELICHUH,
COOOpaBUTENHHOCT, M MHTYHMIHSA, PA3BUTOCTh  MPOCTPAHCTBEHHBIX
NpeJICTaBJICHUI; CIIOCOOHOCTh BOCIIPMHUMATE KPACOTY U TAPMOHUIO MUPA;



*npeoMemHbIX

c(hOpMHUPOBAHHOCTH MPEJICTABICHUA O MaTeMaTHKE KaK 4YacTd MHUPOBOM
KyJIbTYpbl U1 MECT€ MaTeMaTHKU B COBPEMEHHOM IMBUIIM3AIIMH, CTIOCO0aX
OTIMCaHUS SIBJIEHUI pealbHOr0 MHUpa Ha MAaTEMATUYECKOM SA3bIKE;
C(hopMUPOBAHHOCTH TMPEJCTABICHUH O MaTEMaTUYECKHX MOHATHUAX KaK
BOKHEUIINX MaTeMaTHUYEeCKUX MOJENSIX, IO3BOJIIONMX OIKCHIBATh U
u3y4yaTb pa3Hble TMPOIECCHl U SIBJICHUS; TOHUMAaHWE BO3MOXHOCTHU
aKCHMOMAaTUYECKOT0 OCTPOEHUS MaTEMaTHUECKUX TEOPHIL;

BJIAJICHUE METOJaMU JOKA3aTeIbCTB M AITOPUTMOB PEIICHUS, YMEHUE HX
IIPUMEHSATh, MPOBOJUTH JOKA3aTEIbHbIE PACCYXKIECHUA B XOJI€ PEIICHUS
3ajad4;

BIIQJICHUE CTaHAApTHHIMM TMPUEMaMH pPEIICHUS PAlUOHAIBHBIX U
UpPALMOHAIBHBIX, TOKA3aTENbHbIX, CTENEHHbIX, TPUTOHOMETPUUECKHUX
YPAaBHEHUH W HEPABEHCTB, WX CHUCTEM; HCIOJb30BAHUE TOTOBBIX
KOMITBIOTEPHBIX MPOrpamMM, B TOM YMCJE JJIsl MOWCKA MYTH PELIeHUs U
WITIOCTPALK PEIICHUS] YPAaBHEHUN U HEPABEHCTB;

C(hopMUPOBAaHHOCTh  MPEJCTaBICHUH 00  OCHOBHBIX  HOHATHUAX
MaTeMaTUYeCKOr0 aHaM3a U HUX CBOMCTBAX, BIIAJICHUE YMEHHEM
XapakTepu30oBaTh MoOBeAeHUE (YHKIMN, HCIOJB30BAHUE MOJTy4EHHBIX
3HAHWM J1JIs1 OIIMCAHMSI U aHaIM3a PEAIbHBIX 3aBUCUMOCTEN;

BJIQ/ICHUE OCHOBHBIMU TMOHSATHSIMU O IUIOCKMX M HPOCTPAHCTBEHHBIX
reoMeTpHIEeCKUX (Urypax, UX OCHOBHBIX CBOMCTBAxX; C(OPMHUPOBAHHOCTDH
YMEHHSI Pacro3HaBaTh reoMeTpudeckrue (GUrypbl Ha 4YepTexkax, MOJACIAX U
B pEalbHOM MHpE; NPHUMEHEHHE M3YUEHHbIX CBOMCTB T'€OMETPUUECKUX
buryp u ¢dopmyn s pelleHHs TEeOMETPUYECKHMX 3aJad M 3aJad C
MPaKTUYECKUM COJACPKAHUEM;

c(hopMHUPOBAHHOCTH TMPEJICTABICHUN O TMPOIIECCaX U SIBICHUAX, UMEIOIIIX
BEPOSITHOCTHBIN XapakTep, CTAaTUCTUIECKUX 3aKOHOMEPHOCTSIX B PEATbHOM
MUpPE, OCHOBHBIX TOHATHUAX JIEMEHTAPHON TEOPUHU BEPOATHOCTEH; YMEHHI
HaXOJWTh M OIICHUBAaTb BEPOATHOCTH HACTYIUICHHS COOBITHMHA B
NPOCTEHIINX MPAKTUYECKUX CHUTYyalUsiX M OCHOBHBIE XapaKTEPHUCTHKHU
CJIy4ailHbIX BEJIMYUH;

BJIaJICHUE HABbIKAMU HCIIOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM
IIPY PELICHUU 3a]1a4.



5. Coaep:xkaHue y4eOHOM JUCIUIIUHBI

Aureopa
Pa3zeumue nonamus o uucie
Lenbie u panmoHanbHbIC Yuca. JledcTBuTeNbHbIC Yncha. [ Ipubnusicentvie
evruucienus. Komniexcnole uucna.
Kopnu, cmenenu u nozapughmot

Kopuu u crenenu. KopHu HarypaJlbHOM CTENEHM W3 YMCJIA U UX CBOMCTBA.
CreneHn ¢ pauuMoOHAJBHBIMU IOKa3aTelsiMM, HX cBoiictBa. CreneHn ¢
NEUCTBUTENLHBIMA NOKazaTesiMu. Ceoticmea cmenenu ¢ OeucmeumeibHbiM
nokasamesnem.

Jlorapu¢pm. Jlorapupm umciaa. OCHOBHOE JOrapuPMUUECKOE TOMKIECTBO.
Jecatmanbie n HaTypaiabHbIe Jorapudmel. [IpaBmma neicTBuil ¢ Jorapudmamu.
[lepexon K HOBOMY OCHOBAHMUIO.

IIpeoOpa3oBanue ajJredpanyecKux BbIPAKEeHUI. [IpeobpazoBanue
palMOHAIbHBIX, UppaLMOHAIBHBIX CTEIICHHBIX, NIOKa3aTeJIbHBIX "
Jorapu(pMUYECKUX BbIPAKECHUH.

Ilpakmuueckue 3anamus

Apudmernueckue JEHUCTBUS HAI YHUCIAMH, HaXOXIACHHE MPUOJIMKEHHBIX
3HAQUEHUH  BEJIMYMH M  TOTPEHIHOCTEH  BBIUMCICHUNA  (a0COJIIOTHOM U
OTHOCHUTENBbHOM), CPAaBHEHUE YUCIIOBBIX BhIPKEHUI.

Boeruucnenue u cpaBHeHUE KOpHEN. BhINMOTHEHNE paCUETOB ¢ PAIMKAIAMM.

Pemenne uppaumoHaIbHBIX ypaBHEHMM. Haxo)kaeHue 3HAa4eHUN CTENEHEU C
pauuoHalIbHBIMM  TOKazartemsiMu.  CpaBHenuwe crteneHend. IIpeoOpazoBanus
BBIPKEHUH, COEpPKAIIMX CTEIICHN. PellieHre nokazareabHbIX YPaBHEHUN.

Pemenne npuknaaHeIx 3a1a4.

Haxoxxnenne 3HaueHnii jorapudma mo mpom3BOJILHOMY OCHOBaHHUIO. Ilepexon
OT OJIHOTO OCHOBaHUSI K JApyromy. BbluuciieHHe U cpaBHEHHE JOTapu(MOB.
JlorapudmupoBaHue U TOTEHIIMPOBAHNUE BBIPAXKEHU.

[IpubnkeHHbIE BBMMUCICHUS M pEIICHUsS NPUKIAJAHBIX 3a]ad.

Pemenne norapupmMudeckux ypaBHEHHIA.

OCHOBBI TPUTOHOMETPHH
OcHoéHble nonamus

Panuannas mepa yrna. Bpamarensnoe nBuxkenne. CUHYC, KOCUHYC, TAHT€HC U
KOTaHT€HC YMCJIA.
OcHosHble mpuzoHomempuyecKue noxcoecmea

®opmynel nipuBeacHus. GopMyibl clioxeHus. Popmyiibl yaABOCHUsT Dopmyibl
NOJI0BUHHO20 Yeld.
Ilpeobpaszosanusa npocm eiiuiux mpu20HOMempuecKux 6blPariceHuil

[IpeoOpazoBaHre CyMMbl TPUTOHOMETPUYECKUX (PYHKIUNA B MPOU3BEICHUE U
NPOM3BEACHUSI B CyMMY. Bulpadicenue mpucoHomMempuyeckux @QYHKYul uepes
MAH2EHC NOJIOBUHHO20 ap2yMeHmda.
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TpuzonomempuueckueypasHenus u HePaAGeHCcn 6a

[Ipocrenmme TPUTOHOMETPUUYECKHUE YpaBHEHUS. Ilpocmenwue
MPULOHOMEMPUYECKUE HEPABEHCMBA.
O0paTHble  TpUroHomerpuuyeckue (GyHKOMH. ApKCHHYC, apKKOCHHYC,
apKTaHI'EHC.
Ilpaxkmuueckue3anamus
PanuanHbiil METO1 U3MEPEHMS YTIIOB BPAILLEHUS U CBSI3b C IPayCHOU MEPOIL.
OCHOBHbIE TPUTOHOMETPUUYECKHE TOXKAECTBA, (OPMYJbl CIOKEHUS, YIBOCHH,
npeoOpasoBaHUE CYMMBI TPUTOHOMETPUYECKHX (YHKIMH B TMPOM3BEACHHUE,
npeoOpazoBaHUE TMPOU3BEACHUS TPUTOHOMETPUUYECKUX (YHKIUH B CYMMYIO
[IpocTeiiime TpUroHOMETPUUECKUE YPAaBHEHHS 1 HEPABEHCTBA.
OO6parHbie TPUrOHOMETPUYECKHE (PYHKIIMU: apKCUHYC, ApKKOCHHYC, apKTAaHT€HC.

D YHKIUHU, UX CBOMCTBA U rpaduKku
@®ynxkmmu. O0nacTh OmpeneseHruss U MHOXECTBO 3HaueHui; rpaduk (QyHKIUH,
nocTpoeHue rpagukoB GyHKIMH, 3aJaHHBIX PA3IMYHBIMU CTIOCO0aMHU.
CgoiictBa ¢pyHKuu. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTD,
NepUOANIHOCTh. [IpoMexyTkM BO3pacTaHus | YObIBaHUSA, HAMOOJIbINICE U
HaMEHbIIIEE 3HAYEHUS, TOUKM OKCTpemMyma. ['paduueckas HHTepHpeTaIys.
[Ipumepsbl QPyHKIMOHAIBHBIX 3aBUCUMOCTEN B pEaTbHBIX MPOLECCAX U SBJICHUSX.
Apudmernueckue oneparuu Haja GyHKuusaMu. CrioxxHast QyHKIMS (KOMIO3HIINS).
Tlonusamue o nenpepwvieHocmu QyHKyuuU.
Oo6patHble ¢yHkuuu. Obracme onpeodenenus u 001ACMb 3HAYEHUU 0OPaAmMHOU
Gdynxyuu. I’ pagux obpamuou pynkyuu.
CreneHHble, MoKa3aTejbHble, JOrapuMuyecKHe M TPUTOHOMETPUYECKHE
GyHkuMu
OO0paTHbIe TPUTOHOMETPUY eCKHE (PYHKIIUH
Onpenenenust PyHKIMM, X CBOWCTBA U TpadUKH.
[IpeobOpazoBanus rpadukos. [lapamienbHbiii TEPEHOC, CUMMETPUS OTHOCUTEIBHO
OCell KOOpJMHAT M CUMMETPHUSI OTHOCUTENILHO Hayajga KOOpPAWHAT, CUMMETPHS
OTHOCHUTENBHO NPSIMOM Y = X, paCTS’)KEHUE U C)KATUE BJIOJIb OCEM KOOPIMHAT.
Ilpaxkmuueckue3anamus
[lpumepbl 3aBUCHUMOCTEH MEXIYy TNEPEMEHHBIMU B pealbHBIX MpoIleccax U3
cMeXHbIX auctmiuiH. Onpenenenue ¢ynkuuil. [loctpoenne u ytenne rpadukoB
byuknmit. MccnemoBanwe ¢ynkmumu. CBOWMCTBa JMHEWHOM, KBaJApaTHUYHOM,
KyCOYHO-JIMHEHHON W ApoOHO-mMHeWHOW  QyHkuuid. HempepbiBHbIE U
nepuoandeckre (GyHkiuu. CBoiCcTBa M rpaduku CUHyca, KOCUHYCA, TAHI€HCA U
KoTaHrenca. Ooparsbeie GyHKIMH U uX rpapuku. OOpaTHbIE TPUTOHOMETPUUECKUE
dbynakmun. [lpeoOpa3zoBanms rpaduka ¢yHkmuu. [lapMoOHMYECKHE KoJeOaHUS.
[IpuknagHbIe 3a1a4u.
[lokazarenbHble, Jorapu@Muueckue, TPUTOHOMETPUYECKUE YpPABHEHUA U
HepaseHcmea.
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HavaJia MaTeMaTH4eCKOro aHAJIM32
ITocaenoBaTeILHOCTH. CrocoOsl 3a1aHuA u CBOMCTBA  YHCJIOBBIX
MO CJIEI0BATEIBHOCTEM. llonamue o  npedenre  nocnedo8amenbHOCMU.
Cywecmeosanue npeoeia MOHOMOHHOU OSPAHUYEHHOU NOCIe008amelbHOCHIU.
CyMMupoBaHHE MTOCJIEA0BATENBHOCTEN. beCKOHEUHO yObIBaKOIIAsi FEOMETPUYECKAs
MIPOTPECCUS U €€ CyMMa.
IIpousBonnas. IloHstne o mNPOM3BOAHONW (YHKIMHU, €€ TEOMETPUYECKUN U
(du3nueckuii CMbICI. YpaBHEHHUE KacaTteabHOU K rpaduky ¢pyHkuuu. [IponsBogHbie
CYMMBI, Pa3HOCTH, IIPOM3BEICHHUs, 4acTHble. [Ipom3BomHBIE  OCHOBHBIX
aIeMeHTapHbIX (QyHKIMH. [[pruMeHeHre MPON3BOIHON K WCCIICAOBAHUIO (DYHKITHI
U TOCTpOCHMIO TpapukoB. [Ipouzsoouvie o0Opamuou @OYHKYUU U KOMNO3UYUU
@dyHkyuu.
[IpuMepsl UCTIOJIB30BAHKS NIPOU3BONHON ISl HAXOKACHUS HAWIIyUIEro peleHUs
B TIPUKJIAHBIX 3a7auax. BTopas nmpou3BogHas, €€ TeOMETPUIECKUN U (PHM3UUECKHI
cMbIci. HaxoxaeHnue ckopocTu i1 mpoliecca, 3a1aHHOTO (popMyIioi u rpapukoMm.
IlepBooOpa3Hasi u wuHTerpaJ. llpumeHeHue ONpEneNEHHOro WHTErpaisa JJjs
HaxOXJEHUs IUIOAAM KPUBOJMHEWHOW Tpanenuu. Popmyna HeroroHa—
Jlentonuna. [Ipumepsl mpuMeHeHUsT HHTETpajia B PU3UKE U TE€OMETPUH.
Ilpakmuueckue 3anamus
UucnoBas TNOCIEN0BATEILHOCTh, CHOCOObI €€ 3a/laHus, BBIYMCIICHUS YJICHOB
nocienoBarenbHocTU. [Ipenen mocnenoBarenbHOCTH. beckOHEUHO yObIBarowias
reoMeTpu4ecKasi IpOTpeCCusl.
[Ipon3BogHAA: MEXaHUYECKNAN U TEOMETPUUECKUN CMBICII IPOU3BOHOM.
VYpaBHeHue  kacaredbHOM B obOmieM  Buge. llpaBunma u  dopmysbl
nupdepeHpoBanusi, Ta0dNMLIA OPOU3BOAHBIX  AJIEMEHTApHBIX  (PyHKUMH.
HccnenoBanue GyHKIMM ¢ TIOMOIIBIO NPou3BOAHON. Haxoxnenne HanbOoJbIero,
HANMEHBIIIEr0 3HAYEHUS U SKCTPEMAIbHBIX 3HAUYCHUHN (PYHKIIUH.
Wurerpan u mnepBoodpaznas. Teopema Hbrotona—IJleiiOnuna. Ilpumenenue
MHTETpasia K BbIYUCICHUIO (PU3NUECKUX BEIUYMH U IJIOIIAIEH.

YpaBHeHusI M HEPABEHCTBA
YpaBHeHUs1 M CHCTEeMbl YpaBHeHUH. PannoHalbHBIE, HWpPpPALMOHAIBHBIE,
MOKA3aTeJIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.
PaBHOCHIIBHOCTB ypaBHEHUM, HEPABEHCTB, CUCTEM.
OcCHOBHbIE MPUEMBI UX PEIICHUs (Pa3JI0KEHUE HA MHOKUTENM, BBEAECHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, TpaduuecKuii METO.).
HepaBencTrBa.  PannoHanbHble,  UpPpALMOHAIBHBIC,  NOKAa3arelbHbIE U
mpuzoHomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PEIICHHUS.
HUcnonb30BaHue CBOMCTB U rpauKoB (PYHKIMI MPU pPellIeHUH YPABHCHHUH U
HepaBeHCTB. Meroa uHTepBasioB. M300pakeHne Ha KOOPAWHATHOM TUIOCKOCTH
MHO’KECTBA PELICHUN YpaBHEHWW W HEPABEHCTB C JABYMS IEPEMEHHBIMU U HX
CHCTEM.
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Ilpuknaouvie3a0auu
[IppuMeHeHne MaTeMaTnyeCKUX METOJ0B JUIS PEILICHUS COJNEPXKATEIbHbIX 3a1a4 U3
pa3MYHBIX OOJacTe HaykKd W TpakTHUKU. WHTeprperanus pe3ynbTara, yder

pEATBLHBIX OTPAHUYECHUN.
Ilpakmuueckuesanamus

Kopan ypaBHenuii. PaBHOCHIBHOCTh ypaBHeHHH. [IpeoOpa3oBanue ypaBHCHHM.
OcHOBHBIE IPUEMBI PEILICHUSI YpaBHEHUH. PellleHrne cucteM ypaBHEHHI.
Hcnonb3oBaHue CBOMCTB M rpadukoB (QYHKIUN i pelIeHUs ypaBHEHUU U
HEPABEHCTB.

Kom0OunHaTOpHKa, CTATHCTUKA M TEOPUS BEPOATHOCTEH

JIeMeHTbl KOMOMHATOPUKH.

OcCHOBHbIE TIOHATUS KOMOMHATOPUKHU. 3a/Jaud Ha TOJCYET YHUCIa pa3MeIleHUH,
MePECTaHOBOK, coderaHuid. PemeHwe 3amad Ha mepebop BapuanToB. Popmyna
ounoma Hprotona. CBolicTBa OMHOMHHAIBHBIX KO3(h(duULMEHTOB. TpeyrojbHUK
[lackassi. DeMEHTBI TEOPUM BEPOSTHOCTEN

CoObITHE, BEPOATHOCTH COOBITHS, CJIOKEHHE M YMHOYKEHHE BEPOSITHOCTEH.
Ilonamue o nesagucumocmu cobvimuii. /Juckpemnas cayyannas 6enuduHa, 3aKoH
ee pacnpedenenus. Hucnosvie xapakmepucmuku —OUCKDEMHOU  CYYAUHOU
genuyunsl. [lonamue o 3axone 601bUWUX YUCEL.

JjIeMeHTbI MATEMATHYECKOIl CTATUCTHKH.

[lpencraBnenre JaHHBIX (TAONMLBI, Juarpammbl, TpaduKu), 2eHepanbHAs
COBOKYNHOCMb, 6blOOpKA, CpeoHee apughmemudeckoe, meouana. Illowamue o
3a0ayax mamemamuieckou CmamucmuKxu.

Pewenue npaxmuueckux 3a0au c npumenenuem 8eposamHoCmHubIX MEMO008.
Ilpakmuueckue3anamus

HcTtopust pa3BuThsi KOMOMHATOPUKH, TEOPUU BEPOATHOCTEW M CTATUCTUKU U HUX
poib B pPABIMYHBIX cdepax dYelmoBEUeCKOW KiHeneatenbHOCTU. [IpaBuia
KOMOUHATOpUKU. Perienne xoMOWMHATOpHBIX 3a/1ad. PasmenieHusi, coueTaHus u
nepectaHoBKU. bunoMm HeroroHa u tpeyrossnauk ackas. [Ipuknangaeie 3agaumn.
Knaccuueckoe ompeneneHne BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOpEMa O
CyMME BepOATHOCTEH. Bpruncnenue BepostHocTer. llpukmagHeie 3amaym.
[IpencraBneHne YMCIOBBIX JaHHBIX. [[pyuKIIagHbIe 3a1a4n.

I'eomeTpus
IIpsiMmble ¥ MJI0CKOCTH B MPOCTPAHCTBE

B3auMHOEe pacnosiokeHue ABYX IMPSIMBIX B MpocTpaHcTBe. llapamienbHOCTh
npsMoil u miockocTu. [lapamienbHOCTh T1IOCKOCTEW. llepneHauKyIsIpHOCTD
MpSAMON M TUIOCKOCTH. llepneHauKynsp W HakjIOHHAsA. YTOJ MEKAY NpSIMOM H
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IIJIOCKOCTBIO. JIByrpaHHbii YTOJL Yron MEXIY IIJIOCKOCTAMM.

[TepneHAUKYISIPHOCTD ABYX IJIOCKOCTEM.

['eomerpuueckue mnpeoOpa3oBaHUsl TMPOCTPAHCTBA: MApAUICIbHBIA  MEPEHOC,

CUMMETPHSI OTHOCUTENBHO TNIOCKOCTH.

[lapannenbHoe  mpoekTUpoBaHWE.  [[10wads — OpmMOCOHANLHOU — NPOEKYUU.

N300paxeHue mpoCcTpaHCTBEHHBIX PUTYP.

MHoOrorpaHHMKHU

Bepumnbl, peOpa, rpanu MHOrorpaHHuka. Pazeepmra. Muozocpamnnvle yenol.

Buinyxnvie mnococpannuxu. Teopema Junepa.

IIpusma. Ilpsmas u naknonnaa npusma. IlpaswibHas npusma. Ilapamienenunen.

Ky6. Ilupamuna. IlpaBunmbHas nupamuna. YceueHHas mnupamuna. Terpasap.

CummMmetpuu B KyOe, B apajuieienunee, B pu3Me u IupamMue.

Ceuenus Ky0a, MPU3MbI U TUPAMU/IBI.

[IpencraBnenre o MNpaBWIbHBIX MHOIOIpaHHUKaX (TeTpajape, KyOe, OKTajape,

JOJIEKAdIPE U UKOCABIPE).

Tesa v MOBepPXHOCTH BpPallleHUS

[umuaap w  koHyc. YceueHHbli KoHyc. OcHoOBaHMEe, BBICOTa, OOKOBas

MOBEPXHOCTh, OOpaszyromasi, pa3BepTka. (OceBble CeUEHHS U  CEUEHUS,

napajuienbHble ocHoBaHuto. [1lap u cdepa, ux ceuenus. KacarenbHas miocKocTb K

ctepe.

H3MepeHusi B reoMeTpun

O6weM u ero m3mepenue. MaTerpanpHas ¢popmynna oobema.

dopmysel 00beMa Kybda, MpsIMOYTOJIbHOIO Mapasiesienunea, MpU3Mbl, [IIMHAPA.

®opMmysel 00beMa mHUpamMuAbl U KoHyca. DopMysbl IUIOMIAAM MOBEPXHOCTEU

IMHApa 1 Konyca. opmysbsl 00bema mapa U mwiolaau cepsl.

[Togo6ue Ten. OTHOMICHMS TUIOTIA el MTOBEPXHOCTEH 1 00BEMOB MOJOOHBIX TE.
KoopaunaTsl 1 BEeKTOPBI

[IpsimoyrosibHaAst (JlekapTOBa) CHCTEMA KOOPAMHAT B HpocTpaHcTBe. Popmyna
PAacCTOSIHUS MEX]y IBYMsI TOUKaMu. Y paBHEHUs C(Pepbl, niockocmuu npsamou.,
Bekropel. Monyne Bekropa. PaBeHCcTBO BekTOpOB. ClOXKEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4MClOo. Pa3noKeHue BEKTOpa IO HAIpPABJICHUSAM. YTOJ
Mexay AByMs Bekropamu. IIpoekuus Bektopa Ha ocb. KoopanHarel Bektopa.
CxansipHO€ NpOU3BEACHUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT M BEKTOPOB MPHU PEIIEHUHM MAaTEMaTUYECKUX U
IIPUKJIQHBIX 33]1a4.

Ilpakmuueckue zanamus

[Ipr3HAaKK B3aMMHOTO PACIIOJIOKEHUS MPSAMBIX. YTOJ MEXAY NpAMbIMU. B3anmHuoe
paCHoOJIOKEHUE MPSAMBIX M IUIOCKOCTEW. llepneHaukynssp W HakIOHHas K
IUVIOCKOCTU. YTOJ MEXAY MpsMOM M IUIOCKOCThIO. TeopeMbl O B3aWMHOM
PAaCIOJIOKEHUU IPSIMON U TUIOCKOCTH.

Teopema o Tpex NepIEeHANKYIIPax.

[Ipr3HaKu 1 CBOMCTBA NAPAIUIENBHBIX U ITEPIIEHAUKYISIPHBIX ITIOCKOCTEMN.
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PaccTtositHne OT TOYKHM MO IUIOCKOCTH, OT NPSIMOM 10 IUIOCKOCTH, PAaCCTOSHUE
MEXIY  IUIOCKOCTAMH, MEXKAY  CKPCIIMBAIOIIMMHUCSA  NOPAMBIMH,  MEXAY
MIPOM3BOJILHBIMU (PUTYPaMH B TIPOCTPAHCTBE.

[lapannenbHOE TMPOEKTUPOBAHUE W €ro CBOWCTBA. Teopema o niowaou
OpMO2OHALHOU ~ NPOEKYUU  MHO20Y207bHUKA.  B3auMHOE  pacmoJIOKEHHE
POCTPAHCTBEHHBIX PUTYP.

Pazmuunple Bumbl MHOTOrpaHHukoB. Mx wmzoOpaxkenus. CedeHus, pa3BEPTKH
MHOTOTPaHHUKOB. [lnomanes moBepxHocTH. Buapl cumMeTpuii B IPOCTPAHCTBE.
CummMeTpust Tel BpalleHWss U MHOTOIPaHHUKOB. BblMHCIEHHME IUIOIaAe u
00bEMOB.

Bekropsl. [lewictBus ¢ BekTopamMu. JlekaproBa cucTEMAa KOOpAHWHAT B
MPOCTPAHCTBE.

YpaBHEeHHE OKPYKHOCTH, CQephbl, IUIOCKOCTUA. PaccTosHME MEXKIy TOYKAMHU.
JleficTBUS C BEKTOpamu, 3aJlaHHBIMH KoopAuHaTamu. CKaIsipHOE NPOMU3BEIAECHUE
BEKTOPOB. BEKTOpHOE ypaBHEHUE MPSAMOU U MIIOCKOCTH. VCTIONIB30BaHUE BEKTOPOB
IIPU JI0KA3aTEIbCTBE TEOPEM CTEPEOMETPUMU.

JIns BHEayAWTOPHBIX 3aHSATAW CTYJIEHTAM HapsAy C pEIICHHEM 331ad WU
BBITIOJIHEHUS MPAKTUYECKUX  3a0aHUM  MOKHO NP ENJIOKUTH TEMBI
HCCIIEIOBATENILCKUX U peepaTuBHBIX padOT, B KOTOPHIX BMECTO CEPHM OTIETbHBIX
MEJIKUX 337a4 U YINPAKHEHUW MpeNiararoTCs CIOKETHBbIE 3aJaHusi, TpeOyrolme
JUTMTETbHOM pabOThl B paMKax OJHOW MaTeMaTHYeCKOW CUTyalld. JTH TEMBbI

MOTYT OBITh KakK NMHAWBUAYAJIbHBIMHA 3aJlaHUAMHM, TadK W T'PYHIIOBBIMH JJIA
COBMCCTHOT'O BBITIOJIHCHUA UCCIICAOBAHMS].

Ilpumepnovie memol peghepamos O0K1a008), UCC1€006am e1bCKUX NP OEKN 06
* HenpepsiBHbIE poOH.
* [IpuMeHeHuUe CIIOKHBIX TPOIEHTOB B dKOHOMUYECKHUX pacyeTax.
 [lapaiensHO€ NPOEKTUPOBAHUE.
* CpeaHue 3HaYEHUS U UX IPUMEHEHUE B CTATUCTUKE.
* BekropHoe 3a/1aHue NpsMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
* CroXeHrue rapMOHUYECKUX KOJICOAHUI.
* ['paduueckoe perienne ypaBHEHHI 1 HEPABEHCTB.
 IIpaBuibHbBIE K NOJYPABUIbHBIE MHOTOTPAHHUKH.
» Konunueckue ceueHus 1 UX MpUMEHEHUE B TEXHUKE.
 Tlonstue nuddepenuuana 1 ero NPUIOKEHHUS.
* (CxeMbl IOBTOPHBIX HCTIBITaHUM bepHyumm.
* HccnenoBaHue ypaBHEHUN U HEPABEHCTB € MapaMeTpOM
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6. TemaTuyecKkoe NJIaHUPOBAHHUE
Temarudeckuii man o01e00pa3oBaTeIbHON yU€OHOM TUCITUTITHHBI

OV]1.03 Marematuka
KomnuuectBo yacoB | CaMocTosITeIbHAs
ayIUTOPHON HArpy3Ku pabora
No Bceero | Ilpakrnueckue
HanMeHoBaHMe pa3ienoB U TeM
TEMBI u
naboparopHble
paboThI
BBenenue 2
1 Pa3nen. Pa3Butme monsitusi o | 10 2
qyuciie
1.1 | Tema. llensie, panuoHanbHBIE U | 6 1
JICWCTBUTENBHBIC YN CIIa
1.2 | Tema. KommiekcHble uncia 4 1
2 Paznen. Kopuum, crenenu u| 24 6
Jiorapu(p Mol
2.1 | Tema. O000mEeHNs moHsATHS cTemend, | 11 3
TOK/IECTBEHHBIC MPEOOPA30BAHMSL.
2.2 | Tema. Ompenenenue mnorapupmos, | 13 3
HaX0XJACHUE JTOTapu(MOB.
3 Paznen. Ilpamble u miaockoctu B | 20 4
NMPOCTPAHCTBE
3.1 | Tema. [TapanmaensHOCTh B|8 3
MIPOCTPAHCTBE
3.2 | Tema. IlepnenmukynsipHocts B | 12 1
MPOCTPAHCTBE
4 PazneJ. DneMeHTHI | 12 3
KOMOUHATOPUKH
Hroro 3a 1 cem | 68
5) Pa3nes. KoopamHaThl M BeKTOPBI 16 4
5.1 | Tema. Merton KOOpAUHAT B|5 2
MIPOCTPAHCTBE
5.2 | Tema. Bekropbl B IpOCTPAHCTBE 11 2
6 Pa3nesi. OCHOBBI TPUTOHOMETPUH 31 6
6.1 | Tema. OCHOBBI TpUTOHOMETPUYECKHX | 12 3
TOKJIECTB
Hroro 3a 1 cem | 96
6.2 | Tema. Ilpocreiinme 11 2
TPUTOHOMETPHIECKUE YPABHEHUS
6.3 | Tema. Pemenue | 8 1
TPUTOHOMETPHYECKUX HEPABCHCTB
7 Paznes. ®ynkuuu, ux coiicra u | 20 4
rpag uKu. CreneHHble,
noka3arteJibHbIE,
Jorapupmuyeckue U
TPUTOHOMETpUYecKHne ()yHKIU
7.1 | Tema. OcHoBHBIe cBOIicTBA pyHKIINU | 8 1
7.2 | Tema. Crenennas ¢ynkuus. [lonstue | 12 3

oOpaTtHON (YHKIIMU, TTOKa3aTelabHasl,
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Jorapu pMuyecKas u
TPUTOHOMETPUYECKUE (DYHKIIHH.

8 Pa3ne. MHororpaHH uKu u| 26 5
KpyIJble TeJja
8.1 | Tema. MHOTOTrpaHHUKHU 9 1
8.2 | Tema. Tena BpalmeHus 8 3
8.3 | Tema. M3mepeHus B reoMeTpuun 9 1
9 Pa3nen. Hauana matemaTuyeckoro | 39 13
aHaJaM3a
9.1 | Tema. IlponsBognas 16 5
9.2 | Tema. IlpumeHeHue NMpPou3BOAHOW K | 12 5
UCCIIEOBAHUIO (PYHKIIHH
9.3 | Tema. UnTerpan u ero npumenenue | 11 3
10 | Pa3ne.. 9JIeMEeHTBI Teopuu | 12 5
BEPOSITHOCTE . DJIeMeHTBI
MaTeMaTH4eCKOH CTATHCTHUKH
11 | Pa3znea 11. YpaBHeHus u| 22 8
HepaBeHCTBA
11.1 | Tema. ypaBHeHus U  cuctemsl | 11 5
YpaBHECHU I
11.2 | Tema. HepaBenctsa. icmonb3oBanmne | 11 3
CBOMCTB ¥ TpaukoB QyHKIUN TpU
pelieHU Y ypaBHEHHH U HEPABEHCTB
Hroro 3a 2 cem | 138
UTOI'O 234 60
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7 .XapaKTepHCTmca OCHOBHBIXBH/JIOB y‘leﬁHOﬁ ACATCJIbHOCTH

CTYICHTOB
Copnep:xanue XapakTepucTHKA OCHOBHBIX BH/IOB /IeSIT€JIbHOCTH CTYA€HTOB
o0y4eHust (Ha ypoBHe y4eOHBIX JelicTBH)

BBeagenue O3HaKoOMJIEHHE C POJIbI0 MAaTEMAaTUKU B HayKe, TEXHUKE, YKOHOMUKE,
UH(QOPMAITMOHHBIX TEXHOJIOTHSX U MPAKTUYECKON JEeSITEIbHOCTH.
O3HakoMIIeHHE C LEISIMU U 33a]a4aMH U3Y4EHUsI MATEMATUKA IIPU
ocsoenuu npogeccuiit CIIO u cneunansrocteit CI10

AJITEBPA
PasBurue Beimonaenue apugmMeTnyecKkux AeiCTBUN HA/l YU CIIaMU, COYETas

MOHATHUSA O YUCJIC

YCTHBIE U NMCbMEHHBIC IPUEMBI.

Haxoxnenne npuOauKeHHbIX 3HAYCHU I BEJIMUMH U MOTPEIHOCTEN
BBIYMCIIEHUH (A0COTIOTHOM U OTHOCUTENBHOM ); CPaBHEHUE YN CIOBBIX
BBIPAXKCHUM.

Haxoxxnenne onmoOok B peoOpa3oBaHUSX M BBIYUCICHHIX
(OTHOCHTCS KO BCEM ITYHKTaM IPOTpaMMbl)

KopHu, crenenn,
Jorapu¢ Msl

O3HakoMJIEHHE C TOHATHEM KOpHS N-I CTENEHH, CBONCTBaMU
pasnKaioB U PAaBUIAMUA CPAaBHEHUS KOPHEH.

DopMyIHpPOBAHUE ONIPEICIICHNUS KOPHS U CBOWCTB KOPHEH.
Berunicnenue u cpaBHEHHE KOPHEN, BBITIOJIHEHHUE IPUKAIKYA 3HAYEH U
kopHs. [IpeoOpa3oBanue YMCIOBBIX M OYKBEHHBIX BBIPAXKEHUMH,
cozepKallMX pPaJuKaJbL.

Beinonnenue pacueToB 1o popMyinaM, COAEpKAIMM PaIUuKalIbl,
OCYILIECTBJISISI HEOOXOAUMBIE MTOACTAaHOBKU U MIPeoOpa3oBaHUsl.
Omnpenenenue paBHOCHIBHOCTH BBIPRXKEHUH ¢ paauKanamu. Pemenne
HppalMOHAIBHBIX YDaBHEHU .

O3HaKOMIJIEHHE C TOHATHEM CTEIIEHH C 1€ CTBUTEIBHBIM
[IOKA3aTEIICM.

Haxoxnienne 3HaueHH CTeneHu, CIOb3Ys TPU HE0OX0IMMOCTH
UHCTPYMEHTAJIHBIE CPENICTBA.

3anuchIBaHuE KOPHS N-H CTETIEHH B BUJIE CTENIEHU C IPOOHBIM
ToKasaresjaeM U Hao0OopoT.

DopmyIHpOBaHUE CBOWCTB CTENCHEN. Borunciaenue crenenei ¢
PpalMOHAIBHBIM IIOKA3aTEJIEM, BBIITOJIHEHHUE IPUKUIKYA 3HAYEHUS
CTEIICHU, CPABHEHUE CTEIICHEH.

[IpeoOpazoBaHue YNCIOBBIX U OYKBEHHBIX BBIPAKCHUH, COAEPIKAIMX
CTEIIEHU, IPUMEHSIS CBOMCTBA. PelleHne mokas3arenbHblX YpaBHEHUM.
O3HakoMIIEHHE C TPUMEHEHNEM KOPHEH U CTENIEHEN IIpU
BBIUMCIICHUU CPEAHUX, JCIICHUU OTPE3KA B «30JIOTOM CEYECHUN.
Pemenune npuknaaHbIx 3a1a4 HA CIO0XKHBIE IPOLEHTHI

IIpeoOpa3oBanue
ajredpanyecKux
BbIpa:Ke HUM

Brimonnenue npeoOpa3zoBaHuil BEIpOKEHHUH, TpUMEHEeHNE Gopmyt,
CBSI3aHHBIX CO CBOMCTBAMHU CTETICHEH U JIOTapu(MOB.
OnpeneneHue 06JIaCTH TOMYCTUMBIX 3HAYCHHH JTOTapu(PMUUECKOTO
BbIpakeHus. Pemienne iorapumMuyeckux ypaBHEHUM

OCHOBbI TPUTTOHOMETPUH

OCHOBHBIE IOHATHSA

N3ydyenue painaHHOTO METOJa U3MEPEHUSI YIVIOB BPAILCHUS U UX
CBSI3U C TPaJyCHOU Mepoid. M300pakeHne yriioB BpalieHus Ha
OKpPYKHOCTH, COOTHECEHHE BEJIMUNHBI YIJIA C €r0 PaCHOJIOKEHUEM.

Conepxanue

XapaKTepucnma OCHOBHBIX BU/I0B I€ATEC/IBHOCTU CTYICHTOB
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00y4eHus (Ha ypoBHe y4eOHBIX e icTBHIl)

DopmynrpoBaHue OMPEACTICHII TPUTOHOMETPUYECKUX (DYHKIUN JUIs
YITIOB IIOBOPOTA U OCTPBIX YITIOB MPSMOYIOJIBHOTO TPEYrOJIbHUKA U
00BSICHEHHE UX B3aUMOCBSI3U

OcHoBHBIC IIprMeHeHrE OCHOBHBIX TPUTOHOMETPUYECKUX TOXKJIECTB AJIS

TPUTOHOMETpUYeCKHEe | BHIYUCICHUS 3HAYCHUH TPUTOHOMETPUYECKUX QyHKIUM MO OJHOM U3

TOKIECTBA HUX

IIpeoOpa3oBanus N3ydeHne ocCHOBHBIX (GOPMYJI TPUTOHOMETPUH: (JOPMYJIIBI CIIOKEHUS,

NpocTe HImMX YABOCHUS, MPe0oOpa30BaHUs CYMMbl TPUTOHOMETPUUYECKUX (DYHKIIUH

TPHIOHOMETpPHYECKHX | B IPOU3BECHNE U IPOM3BE/ACHNUS B CYMMY U IIPUMCHEHHUE IPH

BbIpaske HHU BBIUMCIICHUH 3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAKEHUS U
YIPOLIEHUS €rO0.
O3HaKoMJIEHHE CO CBOMCTBAMU CHUMMETPHUH TOUEK HA €TUHUYHOMN
OKPY)KHOCTHU M NPUMEHEHHE UX JUI BbIBOJIa GOpMYIT TPUBEIECHUS

IIpocreiinme Pemenue mo ¢opMynamM M TPUTOHOMETPHIECKOMY KPYIY

TPUTOHOMETPHYECKHe | IPOCTEHIIMX TPUTOHOMETPUYECKMX YPABHEHHM.

ypaBHEHHS U [Ipumenenune oOMX METOJOB PEIICHUS YpaBHEHUM (IpUBEAECHUE K

Hepasencmea JUHENHOMY, KBaJPATHOMY, METOJI PA3JI0KEHNS HA MHOXKUTEIIH,
3aMEHbI IEPEMEHHOM ) TPU PELICHUN TPUTOHOMETPUUECKUX
YpaBHEHUM. YMEHUE OTMEYaTh Ha Kpyre pelieHus: MPOCTEUIIMX
TPUTOHOMETPUUECKUX HEPABEHCTB

ApKcuHyc, O3HaKkoMJIEHHE C TTOHATHEM OOpAaTHBIX TPUTOHOMETPHUECKUX

APKKOCHHYC, (GyHKIHA.

APKTAHT¢HC YUCJIa

W3ydenue onpeaeneHuii apkCuHyca, apkKKOCHHYca, apKTaHTeHca
yrcina, GopMynupoBaHue UX, H300pakeHNEe Ha eTUHUIHON
OKpPY)KHOCTH, IPUMEHEHHE MPU PELICHUU YpaBHEHUM

®YHKIHWU, UX CBOUCTBA U TPA®UKHU

DyHKIUH.
IlonsiTHe 0

HeIpe PpbIBHOCTH
¢ ynxuun

O3HaKOMIJIEHHECTIOHSTHEM ITIEPEMEHHOM, TPUMEPAMU 3aBUCUMOCTEN
MEXIy TIepEMEHHBIMH.

O3HakoMJIEHHE C IOHATHEM rpaduka, OnpeaeseHue
NPUHAUIEKHOCTH TOUKH rpaduky (yHkiuu. OnpeneneHue no
dopmysie TIpOCTEHIIeii 3aBUCUMOCTH, BUIa ee rpaduka. Beipakenne
o gopMmyie OAHOU MEpeMEHHOM Yepes Apyrue.

O3HakoMIICHHE ¢ ompeeieHneM QPyHKIUuU, GopMyITupoBaHUE €TO.
Haxoxnenue oGnactu onpeneneHus U o01acTy 3HaYeHU N (GyHKIIUU

CeoiicTBa ¢pyHKUIHM.
I'papuueckan
HHTEpIpeTalu.
IIpumepel

¢ yHKIMOHAJIBHBIX
3aBHCHUMOCTEN B
peajibHBIX Npoleccax
U ABJICHUAX

O3HakoMIIeHHE ¢ TpUMEpaMy (PyHKIIMOHAIBHbBIX 3aBUCUMOCTEN B
peabHBIX MTPOLECCAX U3 CMEXKHBIX TUCLIUIIIMH.

O3HaKOMIJIEHHE C JOKA3aTENbHBIMU PACCYKIEHUSIMUA HEKOTOPBIX
CBOMCTB JINHEWHOW U KBaIpaTUUHOMN QyHKLIMI, TPOBEICHHE
HcCce0BaHusl IMHEHHON, KyCOYHO-JTMHEHHOM, TPOOHO-TMHEHHOM 1
KBaJpaTUYHOM QyHKUMH, mocTpoeHue ux rpaguxos. Iloctpoenue u
yreHue rpagukos ¢ynkuuii. MccnenoBanue QyHKIMM.

CocraBiieHue BUJI0B (yHKIUH 110 JaHHOMY YCIIOBUIO, peIlleHHe 3a1a4
Ha IKCTPEMYM.

BrinonnenuenpeoOpazoBanuii rpaduka GyHKIUNA

O0paTHblie (pyHKIMH

W3yuenue nonamus o6pamuou )yHkyuu,0npeaeIeHue BUia 1
nocmpoerue cpaguxa 0opamuou PyHKYuU, Haxoxcoerue ee obracmu
onpedenenus u ooracmu 3navenui. [lpumenenne cBONCTB QyHKIIUI
IIPH MCCIICIOBAaHU Y YPABHEHHH U PEIICHUH 32/1a4 Ha SKCTPEMYM.
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O3HaKOMJICHHE C TIOHSATHEM CIIOKHOU (PyHKIIHH

CreneHHble,
NoKasareJ/ibHbIE,
Jorapup Mmuyeckue u
TPUTOHOMETpHYeCKHe
¢ ynxumu. O6paTHbie
TPUTOHOMETPHYECKHUE
¢ ynxkuun

Beruucnenue 3HadeHnit GyHKIMI 110 3HAUEHUIO apTyMEHTA.
OmnpeneneHue NoJ0KEHU TOUKU Ha rpauKe 110 ee KOOpIUHATaM U
Hao00pOT.

Hcnonp3oBanne CBOWCTB (PYyHKIMHA 11l CPaBHEHH S 3HAUCHU I
CTENeHeH u JorapuMoB.

[TocTpoenue rpadKoB CTETIEHHBIX U JIOTApU(IMUIECKUX (PYHKLIHH.

Pemenne nokasaTenabHBIX U JOrapu(PpMUUECKUX YpaBHEHUM U
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAM.

O3HakOMJIEHHE C MIOHATHEM HETIPEPbIBHOM eproanyecKoi GhyHKINH,
(opMynTupOBaHUE CBOWCTB CHHYCA U KOCUHYCA, TOCTPOSHUE X

rpauKoB.
O3HaKoMJICHHE C TOHITHEM FAPMOHUYECKIX KOJIeOaHUH U IpUMepaMu

rapMOHMYECKHX KOJICOaHUM /ISl ONMCAaHU s TPOIIECCOB B U3UKE U
JPYrux o0NacTsIX 3HAHUSL.

O3HakOMJIEHHE C TIOHATHEM Pa3pbIBHOM NEepHOANYECKON QyHKINH,
(opMymTUpOBaHNE CBOWCTB TAaHTEHCA U KOTAHTEHCA, TOCTPOSHUE X

rpadHKoB.
[Ipumenenue cBocTB PyHKUUI 1151 cpaBHEHUS 3HAUEHU I

TPUTOHOMETPHUYECKIX (YHKINH, PEIICHUsI TPUTOHOMETPUYECKIX
ypaBHeHUil. [locmpoenue epaghuxos obpammwvlx
MPU2OHOMEMPU4ecKux GyHKyull u onpeoeneHue no epaguram ux
ceoticme. BeimonHenue npeoOpa3oBanus rpagukoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IHociegoBaTe JJbHOCTH

O3HakOMJIEHHE C IOHATHEM YU CIOBOM OCIEI0BATEIBHOCTH,
crioco0amH ee 3aJlaHusl, BBIYMCICHUSIMU €€ YJICHOB.
Osnakomnenue ¢ nowsmuem npeoeia nocieo008amenrbHOCmu.
O3HaKOMJIEHHE C BBIYMCIEHUEM CYMMbI OECKOHEYHOTO YHCIOBOTO
psiia Ha IpUMepe BBIYMCIIEHUS CYMMbI OECKOHEUHO yObIBAIOLICH
TreOMETPUYECKON MTPOTPECCUM.

Pemenue 3a1a4 Ha mpuMeHeHUE POPMYIIbI CyMMbl OECKOHEUHO
yOBIBAIOIIEH TeOMETPHUUECKON MPOTPeccuu

IIpousBogHasi u ee
NnpUMe He Hue

O3HaKOMJIEHHE C TTOHSATUEM TPOU3BOJHOM.

W3yuenue u GopMyTupOBaHHUE €€ MEXaHUYECKOTO U T€OMETPHYECKOTO
CMbICJIa, U3Y4EHUE AITOPUTMa BBIYMCIICHUS IIPOU3BOJIHOM Ha IpUMepe
BBIYUCIICHHSI MTHOBEHHON CKOPOCTH U YTIIIOBOTO Kod(uIiinenTa
KacaTeJIbHOM.

CocraBiieHuE ypaBHEHU I KacaTeIbHOW B 00IIEM BHU/IC.

YcBoenue npaBuil qudhepeHIInPOBAHUS, TAOIUIIBI IPOU3BOTHBIX
aJeMEHTapHBIX QyHKINH, MpUMEHEeHHE 115 U PhepeHITUpOBaHUS
(byHKIHM, COCTaBIIEHUS ypaBHEHU S KacaTeIbHOM.

W3yuenmne TeopeM O CBSI3M CBOWCTB (PyHKIMH U TPOU3BOTHOM,
(hopMyIHpOBKa UX.

[IpoBeneHue ¢ MOMOIIBIO TPOU3BOAHON HCCIEAOBaHUS QyHKIIUH,
3aJaHHOU (hOPMYITOH.

YcTaHoBeHHE CBSI3M CBOMCTB (PYHKIIUHM W TIPOU3BOIHOM 1O MX
rpaguxam.

[IpuMeHeHne MpON3BOAHOM /IS PELLICHUS 33/1a4 Ha HAXOKIACHUE
HauOOJIbIIET0, HAUMEHBIIETO 3HAYeHHS U HAa HaXOXKACHHUE SKCTpeMyMa
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IlepBooOpa3nast
U MHTETpaJl

O3HakoMIICHHE C TOHATHEM HHTETrpasia U meppoodpasHoii. Uzyuenue
IIpaBUJIa BBIYMCIICHUS IEpBOOOPa3HOH 1 Teopembl HproToHa—
Jleitbnuna.

Pemenne 3ama4 Ha CBsI3b TEPBOOOPA3HON U €€ IPOU3BOTHOM,
BBIYMCIICHHE IEPBOOOPA3HOM A1 TaHHOU (PYHKLIHH.

Pemenue 3a1a4 Ha IpUMEHEHNE UHTETpajia Al BBIYUCICHUS
(v3HYecKuX BENMYUH U TIIOmAAeH

YPABHEHHUA 1 HEPABEHCTBA

YpaBHeHHUSI M CHCTEMBbI
YPaBHe HUi
HepaBencrBa n

CUCTEMBI HEPABCHCTB C
ABYMH NI€peMECHHbIMHU

O3HaKOMJIEHHE C IPOCTEHIIMMU CBEICHUSAMH O KOPHSIX
anreOpanyecKux ypaBHEHUU, OHSITUSIMU UCCIIEAOBAHUS YPaBHEHUH U
CHCTEM YpaBHEHHUI.

N3ydyeHne Teopun paBHOCUIBHOCTH YPAaBHEHUM U €€ IPUMEHEHHUSL.

[loBTOpEeHME 3anucH pelieHUs CTaHAAPTHBIX YPaBHEHU W, TPUEMOB
npeoOpa3oBaHus ypaBHEHUH ISl CBEJICHUS K CTAaHAAPTHOMY
YPaBHEHHUIO.

Conep:xkanue
o0yueHust

XapakTepucTHKA OCHOBHBIX BH/I0B /IeSITEJIbHOCTH CTYA€HTOB
(Ha ypoBHe y4eOHBIX aeicTBH)

Pemenne panmoHanbHbIX, UPPALlMOHATIBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPUUYECKUX YPAaBHEHUH U CHCTEM.

Hcrionp30BaHme CBOWCTB M TpauKoB (DyHKIIUH VIS peIICHUS
ypaBHeHU. [IoBTOpeHHE OCHOBHBIX IPUEMOB PELIEHUS CUCTEM.
Pemenne ypaBHeHU ¢ IpUMEHEHHEM BCeX PUEMOB (Pa3IoKEeHHS Ha
MHOJKUTEIN, BBEICHUSI HOBBIX HEM3BECTHBIX, IOJICTAHOBKH,
rpaM4ecKoro MeToja).

Pemenue cucrem ypaBHEHUH ¢ MpUMEHEHUEM Pa3IMUHBIX CIOCOOOB.
O3HakomileHHE ¢ OOIIMMHU BOIPOCAMHU PELLIEHUs HEPABEHCTB U
HCIOJIb30BaHKE CBOUCTB U rpauKoB (yHKIUN MPH PELICHUH
HepaBeHCTB. PellleHre HepaBeHCTB M CUCTEM HEPaBEHCTB C
MPUMEHEHHEM Pa3TUIHBIX CIIOCOOOB.

[IpuMeHeHNEe MaTeMaTHYECKUX METOI0B AJIS pellieHus

COZIep KaTeNbHBIX 3a/1a4 U3 Pa3InYHBIX 00JIACTEH HAyKH W MPAKTHKH.
HuTepnperupoBaHue pe3yabTaTOB C YYETOM PEalbHbIX OTpaHUYEHUN

3JEMEHTBI KOMBUHATOPUKH, TEOPUA BEPOSITHOCTEU W CTATUCTUKH

OCHOBHBIE MOHATHUSA
KOMOMHATOPUKH

N3ydenue mpaBuiia KOMOMHATOPUKU U IPUMEHEHUE ITPU PEIICHIU
KOMOMHATOPHBIX 33]1a4.

PerieHre KOMOMHATOPHBIX 33/1a4 METOJIOM TIepedopa ¥ 10 MPaBUITy
YMHOXKCHHSL.

O3HaKOMJICHHE C TTIOHATHSMH KOMOWHATOPUKH: Pa3MEIICHHUSIMH,
COUYETAHUSIMH, IEPECTAHOBKAMH U GOPMYIaMU JJISl UX BBIYMCICHHUSL.
OObsicHeHHE 1 IPUMEHEHHE (POPMYIT JIJISl BEIYUCIICHUS Pa3MEIIICH U,
MePECTAaHOBOK M COUCTAHUH TPH PEIICHUH 3a]1a4.

O3znakomiienne ¢ omHoMOM HetoToHA U TpeyronbHukoM [lackans.
Pemenune mpakTuYaecKnx 3a/1a4 ¢ UCITOIb30BAHUEM TOHATHH U IMPaBYIT
KOMOMHATOPUKU

JJIeMeHTbI TeOpUH

I/I3yquI/Ie KIaCCHYCCKOT0 OIIPCACIICHUA BEPOATHOCTH, CBOMCTB

BCPOHTHOCTeﬁ BCPOATHOCTH, TCOPEMBI O CYMME BepOHTHOCTeﬁ.
PaccmoTrpenue nprumepoB BEIYUCIIEHUS BEPOSATHOCTEN. Pemmenue 3anau
Ha BBIUMCIIEHUE BEPOSITHOCTEN COOBITU I

IIpencrasiienne O3HakoOMIIEHHE C IPEICTABIICHUEM YU CIOBBIX IaHHBIX U UX

JAHHBIX (TA0JNIbI,

XapaKTCPpHUCTUKaAMU.
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AUarpaMMbl, rpag MKH)

Pemenue npakruyeckux 3a1a4 Ha 00pabOTKy YMCIOBBIX JAHHBIX,
BBIUMCIICHUE UX XaPAKTEPUCTUK

I'EOMETPUA

Ilpsimbie u
INIOCKOCTH B
IPOCTPaHCTBE

D opMyIMpPOBKA U IPUBEJICHUE T0KA3aTEIbCTB IIPU3HAKOB B3aMMHOIO
pacnooKeHus NPSMBIX U TUIOCKOCTel. Pacno3HaBaHue Ha uepTexax u
MOZCIIIX PA3JIMYHBIX CITY4aCB B3aMMHOI'O PACIIOJIOKCHU A ITPAMBIX U
MIJIOCKOCTEH, apTYMEHTHPOBAHUE CBOUX CY)KIACHUM.

dopmynmupoBaHue ONpeAeIeHUH, PU3HAKOB U CBONCTB MapalIeIbHbIX
U NEPIEHAUKYISIPHBIX IIJI0OCKOCTEH, ABYITPAHHBIX U JIMHEWHBIX YITIOB.
BrInoHEeHHE TOCTPOCHHUS YIIIOB MEKAY MPSMBIMH, IPSMOM 1
MJIOCKOCTBIO, MEX/Y IJIOCKOCTSMH IO ONKMCAHUIO U PACIIO3HABAHUE UX
Ha MOACIAX.

[TprmeHeHe MPU3HAKOB ¥ CBOWCTB PACIIOI0KEHUS MPSIMBIX U
MIJIOCKOCTEH MpH PEeLIeHUH 3ajay.

N3o0paxeHre Ha pUCYHKAX U KOHCTPYMPOBAHUE HA MOJCISIX
MEPIEHANKYISPOB U HAKIOHHBIX K TIOCKOCTH, MIPSIMBIX,
napajuleNbHbIX MIJIOCKOCTEH, YIIIOB MEXy MPSIMOM M MIIOCKOCTBIO U
000CHOBaHME OCTPOECHUSI.

Pemenue 3aa4 Ha BEIYMCIIEHUE TEOMETPUIECKUX BEITMYNH.
OnuceiBaHue PaCCTOAHUA OT TOUKU OO0 IMJIOCKOCTHU, OT HpHMOﬁ a0
TUTOCKOCTH, MEKAY TUIOCKOCTSIMU, MEX/TY CKPEIMBAIOIIMMUCS
MPSAMBIMU, MEX]Ty POU3BOJIBHBIMU (UTYpaMH B IIPOCTPAHCTBE.

Copepxanue
o0yueHust

XapakTepucTHKa OCHOBHBIX BH/IOB 1eSITEJIbHOCTH CTY1¢HTOB
(Ha ypoBHe y4eOHBbIX JelicTBHU)

DOopMyJIMPOBAHUE U TOKA3bIBAHNE OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM cyleCcTBOBaHUs, CBOWCTBA).

N300paxkeHne Ha yepTexax U MOJENAX PAacCTOSIHUS U 00OCHOBAaHUE
CBOUX CcyxaeHu. OnpeaesneHne U BIUYMCIEHUE PACCTOSHUM B
npoctpaHncTse. [[puMenenne Gopmyn u TeopeM MIIaHUMETPUU JUIS
peleHus 3aaad.

O3HakoMIJIEHHE C TOHATHEM AapAJUIETBHOIO NPOEKTUPOBAHUS U €T0
cBolcTBaMU. Popmynuposarue meopemvl 0 NIOWAOU OPMOSOHANLHOU
NpoeKyuUU MHO20Y20NbHUKA.

[IpumeHenune Teopuu it 000CHOBAHUS IIOCTPOCHUM 1 BEIYHCIICHHH.
ApryMEHTHPOBAHHE CBOUX CY)KICHHUI O B3aMMHOM PacIOJIOKEHU U
MPOCTPAaHCTBEHHBIX (pUTYp

MHororpaHHuKHu

OnucaHue ¥ XapaKTEPUCTUKA Pa3IMYHbIX BUJI0B MHOTOTPAHHHUKOB,
IIEPEYUCIICHUE UX DJIEMEHTOB U CBOWCTB.

N300pakeHrne MHOTOTPaHHUKOB U BBITIOJHEHHE ITOCTPOSHUS Ha
M300paKEeHUAX U MOJIENISIX MHOTOTPAaHHUKOB.

Beruncrnenue TMHENHBIX 2JIEMEHTOB U YIVIOB B IPOCTPAHCTBEHHBIX
KOH(UTypanusx, apryMEeHTUPOBAHUE CBOUX CYXKIECHUH.
XapaxkrepucTuka ¥ U300paKeHne CeueHus, pa3eepmku
MHO202PAHHUKOS, BBIYUCIIEHUE IUIOMAJECH TTOBEPXHOCTEM.
IlocTpoenue npocTedmx ceueHui Kyoa, Ipu3Mbl, MUPAMUIbI.
[lpumenenue GpakToB W CBEACHUN U3 IUTAHUMETPUH.
O3HakoMJIEHUE C BUJIAMH CUMMETPHUIA B TPOCTPAHCTBE,
(bopMynTupOBaHUE ONpeeIEHUI U CBOMCTB. XapaKTepuCcTHKa
CUMMETPUH TeJI BPALECHHUS U MHOTOIPAaHHUKOB.

[IpuMeHeHMe CBOKWCTB CHMMETPHHM ITPU PELICHUH 3a/1a4.
Vcrionb3oBaHue MpUoOpPETEHHbIX 3HAHUH JJ1s1 HCCIIEIOBAHMS U
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MOZEIIMPOBAHMS HECIIOKHBIX 3a/1a4.
N300paxeHrne OCHOBHBIX MHOTOIPAHHHKOB U BBITIOJHEHUE PUCYHKOB
10 YCJIIOBUSAM 3aJa4

Tena u moBepxHOCTH
Bpalle HUA

O3HaKOMJICHHE C BHIaMU TeJ BpaleHusl, JoOpMYyITHUPOBAHUE UX
ONPENEIICHUIN U CBOMCTB.

@ opMyIMpPOBAHUE TEOPEM O CEUYEHUH IAPA MIOCKOCTHIO U MJIOCKOCTH,
KacaTeIbHOM K cdepe.

XapakTrepucTuka U n300paskeHUe TN BpallleHUsl, UX Pa3BEPTKH,
CEUYCHMUS.

Pemienne 3a1ay Ha MOCTpOEHUE CEUEHUM, BBIYUCIICHUE ITTUH,
paccTosHui, yrioB, miomaaen. [lpopeaenue noka3arenbHbIX
paccyXIeHUH MpU pelieHu! 3a/a4.

[IpuMeHeHue CBOWCTB CHMMETPHM IIPY PELICHUM 3a/1a4 Ha Tesa
BpallleHUsl, KOMOMHAIIUIO TEl.

N300paskeHre OCHOBHBIX KPYIIIBIX TEJ M BHIOJIHEHHE PUCYHKA TTO
YCJIOBHIO 3a]1auu

HN3mepenus B
reoMeTpuu

O3HakoMJIEHHE ¢ TOHATUSAMM IIJIOLRAN U 00beMa, aKCHOMaMU U
CBOWCTBaMHU.

Pemenue 3a1a4 Ha BBIYUCIIEHUE MIJIOMIAICH MIIOCKUX Uryp c
MPUMEHEHHUEM COOTBETCTBYIONMX (HOpMYI U (PAKTOB W3 INIAHUMETPHUH.
N3ydyeHne Teopem 0 BBIUKCICHUN 0OBEMOB TPOCTPAHCTB EHHBIX TET,
peleHue 3a71a4y Ha IpUMeHeHHe (GopMyn BBIYUCIIEHUS 00BEMOB.
W3yuenune GopMyn Aiisi BBIYMCIICHUS TUIOMIACH TOBEPXHOCTEH
MHOTOTPaHHHMKOB U T€Jl BPAILECHHUS.

O3HaKOMIJIEHHE ¢ METOJOM BBIYMCIIEHUS IUIOMIAN TTOBEPXHOCTH
cdepsl. Pemenne 3ama4d Ha BEIYMCIICHUE IUIOMIAICH TTOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJ

Koopaunatsl u
BEKTOPbI

O3HakoMJICHUE C TTIOHSTUEM BeKTOpa. M3yueHne 1eKapToBOUM CHCTEMBI
KOOPJIMHAT B IPOCTPAHCTBE, MOCTPOEHHUE MO 3aJAHHBIM KOOpAUHATAM
TOYEK U MIJIOCKOCTEH, HaX0XK/IeHHE KOOPANHAT TOYEK.

HaxoxneHnue ypaBHEHUN OKPY>KHOCTH, C(pepbl, MIOCKOCTH.
Beruncnenue pacCTOsIHUN MEXly TOUKaMU.

N3yyeHue CBOMCTB BEKTOPHBIX BEIUYUH, IPABUII PA3JI0KECHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IPABUII HAXOKACHUS
KOOPJIMHAT BEKTOpPa B IPOCTPAHCTBE, IPaBUJI ACUCTBUI C BEKTOPaMHU,
3aJaHHBIMHM KOOPAMHATAMU.

[IpuMeHeHne Teopruy IPpH PELICHUH 3a/1a4 Ha ACWCTBUS C BEKTOPaAMHU.
N3ydyeHue CKaJsIpHOroO NPOU3BEACHUS BEKTOPOB, BEKTOPHOIO
YpaBHEHHUS NPAMOU U II0CKOCTH. [IpuMeHeHne Teopun npu peleHun
3aJ1a4 Ha JIECHCTBUs C BEKTOpaMH, KOOPAUHATHBINA METOJ, IPUMEHEHUE
BEKTOPOB Ul BBIYHCIICHUS] BEJIMYNH YIJIOB U PACCTOSHUM.
O3HaKOMJIEHHE € JOKA3aTEIbCTBAMU TEOPEM CTEPEOMETPHUH O
B3aMMHOM PAacCIOJIOKEHUH MPSAMBIX U IIJIOCKOCTEH C MCIOJIb30BAHUEM
BEKTOPOB
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8.YueOHO-MeTOMMUYECKOE U MATEPUAJIbHO-TEXHUYECKOE 00ecrieueHne

NPOrpaMMbl y4e€0HOM ¥ CUMILJIUHBI

[lomemenne kabuHera  yaoBieTBOpsieT TpeboBaHusM  CaHUTapHO-
MUAEeMHOJNIorHueckux npaBuil M HopmatuBoB (CanlluH 2.4.2 Neo 178-02) u
OCHAIIICHO THUIOBbIM OOOpPYAOBAaHMEM, B TOM YHCJE CHELUATA3UPOBAHHOM
y4eOHOM MeOEeNnbl0 M CpEeACTBAMU OOYUYEHUsI, JOCTATOYHBIMU JUJISl BBINOJHEHUS
TpeOOBaHMM K YPOBHIO OATOTOBKHU 00 YyJarOIUXCSI.

B kabunere wumeercss MyJbTUMEIMMHOE OOOpPYIOBaHHUE, MOCPEICTBOM
KOTOPOTrO y4YaCTHUKM OOpa3oBaTeNbHOIO Ipolecca MOTYT MpPOCMaTpUBATh
BU3YAIbHYI0  MH(QOpMAalMI0O [0  MaTeMaTuKe, CO3/1aBaTh  IPE3CHTAIINH,
BUJI€OMATEPUAIbI, UHBIE JOKYMEHTHI.

B coctaB  y4eOHO-METOAMYECKOTO W  MaTepHUaIbHO-TEXHUYECKOIO
o0ecrieueHust IporpaMmMbl Y4eOHOM AUCHMILIMHBI «MaTemaruka: anredpa u Hayaa
MaTEMATUYECKOTO aHATIN3a; TEOMETPUSD BXOASAT:

* MHOTO(YHKIIMOHAIbHBIF KOMIUIEKC ITPEI01aBaTe)Is;

* HarJsIHbIC MOCOOUS (KOMIUICKTHI YYCOHBIX TaOJMII, IUIAKaTOB, IMOPTPETOB
BBIJIAIOIIMXCS YICHBIX-MAaTEeMaTHKOB | JIP.);

* UHPOPMAITMOHHO-KOMMYHUKATHBHBIE CPE/ICTBA;

* DKPAHHO-3BYKOBBIC ITOCOOUS;

* KOMIUICKT TEXHHYECKOW JOKYMEHTAIIMH, B TOM YHUCJIe IMacIiopTa Ha CPE/ICTBA
00y4eHus1, MHCTPYKIIMH TI0 UX UCTIOJHb30BaHUIO U TEXHUKE 0€30MacHO CTH;

* OuOIMOTEUHBIN (POHI.

9. PexomMeHayeMasi JiuTepaTypa
JInst cTyIeHTOB

1. bammakoB M.M. Maremartuka: aiareOpa W Hayaja MaTeMaTHYECKOro
aHaiM3a, TEOMETpHUs: YUYEeOHUK Uil CTYACHTOB MPOQecCHOHATbHBIX
00pa3oBaTeNbHBIX  OpraHu3allvii,  OCBaMBAKOUMX  NPOPeccCur U
cuneruanbHocTu CITIO. — M.,2017

2. bammakoB M.M. Maremaruka: anreOpa W Hadajla MaTeMaTHIECKOIO
aHanuza, reomerpus: COOpHUK 3a1a4 NPOPUILHON HAMpPaBICHHOCTHU: yueO.
nocodue i CTYIEHTOB  NpO(EecCHOHATbHBIX  00pa3oBaTElIbHBIX
opraHuzanui, ocBaumBaronmx mpodeccun u cneuuansbHoctn CIIO. —
M.,2017

3. bammvakoB M.M. Maremaruka: anrebpa ¥ Hadajga MaTeMaTU4ecKOro
aHamM3a, TeoMeTpusa: 3aJadyHuK: yded. Tmocobue i1  CTYACHTOB
npoQecCHOHANBHBIX ~ 00pa3oBaTebHBIX  OpraHM3aluil, OCBaMBAIOIIMX
npodeccun u cnenmaibHocTH CI10. — M.,2017

4. T'yces B.A., I'puropreB C.I'., UBomruna C.B. Maremaruka: amrebpa u
Hayaja MareMaTH4ecKOTo aHaM3a, TeOMETPUs: y4eOHWK IJISi CTYIICHTOB
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npodeCCHOHANBHBIX ~ 00pa30BaTelbHBIX  OpTaHU3AIMi, OCBAMBAIOIIMX
npodeccun u cnermanbHocTH CI10. — M.,2017
Jns mpenonasareneu

O6 obpazoanuu B Poccuiickoit @enepanuu: demep. 3akod oT 29.12. 2012 Ne
273-D3 (B pen. Denepanbubix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 No
120-@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne
317-@3, ot 03.02.2014 Ne 11-D3, ot 03.02.2014 Ne 15-d3, ot 05.05.2014 Ne 84-
@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ m3M., BHCCCHHBIMH
OenepanmbHbIM 3aKOHOM OT 04.06.2014 Ne 145-@3, B pen. ot 03.07.2016, ¢ uzm. ot
19.12.2016.)

[Ipukaz MunucrepctBa oOpazoBanuss U Hayku P® ot 31 mekalOps 2015 r. N
1578 "O BHeceHMHM W3MEHEHMH B  (emepambHBIA  TOCYAapPCTBEHHBIN
00pa3oBaTeNbHBIA CTAHIAPT CPETHEr0 oOIIero oO0pa3oBaHMs, YTBEPIKICHHBIN
npukazoM MunuctepcTBa obpazoBaHusi U Hayku Poccuiickoit @eneparuu ot 17
mast 2012 r. N413"

[IpumepHas ocHOBHas oOpa3oBaTeibHAas TporpaMMa CpEeaHEero OOIIero

oOpazoBaHusi, 0g00peHHast pemeHneM (GeaepaTbHOTO y4eOHO-METO NI eCKOTO

o0benuHeHUs 1o 00IIeMy o0pazoBaHuio (MpoTokos OT 28 utoHa 2016 r. Ne

2/16-3).

bawmaros M.U., [[vicanos LL.H.Memoouueckoe nocobue 0151 n0020mMosKu K

EI'D.—M., 2014

HNuTtepHeT-pecypcol

www.fcior.edu.ru (MadopmarmoHasie, TpeHUPOBOYHBIE U KOHTPOJILHBIE
Marepuaibl). www.school-collection.edu.ru (Enqunas xosmekumnn mudpoBbIX
00pa3oBaTEIILHBIX PECYPCOB).
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