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[TOACHUTEJIbHAA 3AITMCKA

[Tporpamma obmeoOpazoBarenbHON yueOHON auciumnHa «Maremaruka: anredpa u Ha-
Yaja MaTEeMaTU4YeCKOTO aHalIMu3a; reoMeTpus» (namee — «MaremaTuka») mpeaHazHaueHa
JUIS. U3YYEHHs] MaTeMaTUKH B MpodeccHoHaNbHBIX oOpa3oBarenbHbix opranuzamusx CIIO,
peanu3yonmx 00pa3oBaTeIbHYI0 MPOrpaMMy CpeaHero odmiero oOpa3oBaHus B Mpeaenax
OCBOGHHUSI OCHOBHOH TpodecCcHoHambHON obOpa3zoBatenbHoi mporpammel CIIO (OITOIT
CIIO) na 0a3ze OCHOBHOTO O0IIET0 OOpa30BaHMS NPU MOATOTOBKE KBATU(UIIMPOBAHHBIX
paboYMX, CITyXKAIUX U CIEHUATICTOB CPEIHET0 3BEHA.

[Iporpamma paspabotana Ha ocHoBe TpebOoBanuii @I'OC cpennero o0mero
00pa3oBaHUs, NPEABIBISEMBIX K CTPYKType, COACPKAaHHWIO M pPEe3ylbTaTaM OCBOCHUS
yuyeOHOW jucHuIUIMHBI «MaTeMaTuka», B COOTBETCTBHM C PexoMeHTanmusMu 1o
OpPraHM3aliH TIOJIy4eHUS CPEAHEro oOmero oOpa3oBaHUS B MpeAeiax OCBOCHUS
00pa3oBaTeNbHBIX IPOTPaMM CPETHEr0 MNpOo(pECcCCHOHAIFHOTO o0Opa3oBaHus Ha 0ase
OCHOBHOT'O 00IIET0 00pa3oBaHUs C YU4ETOM Tpe-OOBaHMH (eepanbHBIX rOCYAaPCTBEHHBIX
00pa3oBaTENbHBIX CTAHAAPTOB M TOIy4aeMOW MPOPECCHU WIN CHENHUATbHOCTUH CPEIHETO
npodeccruoHanbHOro 00pa3oBanus (muckMo JlemapraMeHTa rocy1apcTBEHHOW MOJUTHKH B
cdepe moarotoBku padounx kaapos u JIIO Munobpuayku Poccuu ot 17.03.2015 Ne 06-
259).

Coneprkanue nporpamMmbl «MaTeMaTHKa» HalpaBlIeHO Ha TOCTH)KEHHE CIIETYIOIIHX
neJsei:

* obecneueHue c(hOPMUPOBAHHOCTH MPEJCTABICHUN O COLMAIBHBIX, KYJIbTYPHBIX U
HUCTOPUUCCKHX q)aKTOan CTaHOBJICHUS MaTEMAaTUKU,

+ obecriedeHre CHOPMUPOBAHHOCTH JIOTUIECKOTO, AITOPUTMHUYECKOTO
MaATEMATHYCCKOI'O MBIIIJICHU A,

+ obecrieueHre CHOPMUPOBAHHOCTH YMEHHI PUMEHATH MOJIYYCHHbIC 3HAHHS TIPU
PELICHUH Pa3InYHBIX 337134,

* o0Oecrieuenne cHOPMHPOBAHHOCTH TPEACTABICHUH O MaTeMAaTUKE KaK 4YacTH
OO0IIIEYETIOBEUECKON  KYJIbTYPhI, YHUBEPCAIbHOM SI3bIKE HAYKH, TO3BOJISIOIIEM
OIMMCBIBATh U U3Yy4YaTb PCAJIbHBIC IPOUCCCHI U ABJICHUA.

B nporpammy BKITIOUEHO cojliep:KaHUE, HANpaBICHHOE HAa (HOPMUPOBAHHE y CTYJIEHTOB
KOMIIETEHIIMH, HEOOXOMMMBIX I KadecTBeHHOro ocoenus OIIOII CIIO na 6ase
OCHOBHOTO 0OIIero oO0pa3oBaHUsi C TIOJYYEHHUEM CpeAaHero ooOmero oOpa3oBaHMS;
MPOrpaMMbI  MTOATOTOBKH  KBATU(PHUIIMPOBAHHBIX pa0OuYWX, CIYXKAIIUX; TMPOTPaAMMBI
MOAroTOBKHU crienuanuctoB cpeanero 3seHa (IITIKPC, I[TIICC3).

[IporpamMma y4eOHOI AMCHMIINHBI «MaTeMaTruka» SBISETCS OCHOBOW ISl pa3pabOTKu
pabouux MporpaMMm, B KOTOPBIX MpodeccHoHambHble O00pa3oBaTeIbHbIE OpTaHHU3AINH,
peanu3yronme 00pa3oBaTeIbHYIO MPOTPAaMMY CpPEIHEro OOIIero 0O0pa3oBaHUs B IMpeiesiax
ocoeHust OIIOIT CIIO Ha 6a3e 0CHOBHOTO 00IIET0 00pa30BaHUs, YTOUHSIOT COJAEpKaHUE
y4eOHOTO MaTepuaa, MociIeI0BaTeIbHOCTh €T0 H3YUEHUs, pacrpeielieHne YUeOHbIX YacoB,
TEMaTUKy pedeparoB, BHIBI CAMOCTOSTEIBHBIX Pa0OT, YYUTHIBAS CHEIU(PUKY MPOrpaMM
MOATOTOBKH KBATH(PHUIIMPOBAHHBIX pabOUYUX, CAYKAIIUX U CHEIMAIMCTOB CPEIHETO 3BEHA,
ocBanBaeMoi IPO(HECCUH UK CIeIHATEHOCTH.

[TporpaMmMa MOKET HCIIONB30BAThCS APYTUMH TIPOGECCHOHATBLHBIMUA 00pa30BaTEIbHBIMU
OpraHM3alMsIMH, PEATU3YIOUIMMH 00pa30BaTeNbHYI0 MPOTpaMMy CpeIHEero oOmiero
oOpazoBanus B npeaenax ocBoeHus ocHoBHOM OIIOIT CIIO nHa 6a3e OCHOBHOTO OOIIETO
obpazosanus (IITIKPC, ITIICC3).



OBILAS XAPAKTEPMCTUKA YYEBHOM JUCLUIIINHBI «Matemarrka: anredpa u
HaJajia MaTeMaTUYECKOT0 aHaIn3a; TEOMETPHUS

Matemaruka sBiseTcsS (QyHIAMEHTaIbHOW 00IIe00pa30BaTeNbHON AUCHUIUIMHON CO
CIIO)KMBIIUMCS YCTOMYMBBIM COJIEp’)KaHUEM M OOIIMMH TpeOOBaHUSIMU K IOJTOTOBKE
00yJaromuxcs.

B npodeccuonanbHbIx 00pa3oBaTeNbHBIX OpraHu3anusx, peann3yoImx
o0pa3oBaTeNpHyI0 MPOrpaMMy CpeIHero ooémero o0pa3oBaHHS B Ipeneiax OCBOCHHS
OIIOII CIIO na 6a3e 0cHOBHOTO 001Ier0o 00pa30BaHUs, U3YYCHHE MATEMATUKH UMEET CBOM
0COOCHHOCTH B 3aBUCUMOCTH OT Mpoduis mpodeccuoHanbHOro 00pa3oBaHusl.

ITIpu ocBoenun mpodeccuit CIIO u cnemmansHocTeit CIIO ecTecTBEeHHO-HAYYHOTO
npopmns mnpodeccuoHanbHOr0 00pazoBanus, crneuuanbHocTeir CIIO  rymanuTapHOTroO
npoduins mpodeccnoHanbHOr0 00pa3oBaHMUsS MaTeMaTHKa H3ydaeTcs Ha 0a30BOM ypOBHE
®I'OC cpennero obmiero odbpazoBanus; mpu ocBoeHun npodeccuii CI10 u cneruanbHOCTEH
CIIO TexHMYECKOTO M COIMAIbHO-PKOHOMHUYECKOro mpoduieil mnpodeccrnoHalIbHOTO
oOpa3oBaHHMs MaTeMaTHKa H3ydaeTcs Oojee yriyOJieHHO, Kak mnpoduibHas ydeOHas
JTUCHUIUIMHA, YYUTHIBAIOLIAs CIeIU(PHUKY OCBAaUBAEMBIX POdecCHil Wiln CeUaTbHOCTEH.

DTO BBIpaXaeTcs B COACpXKAHUM OOy4YeHHS, KOJMYECTBE YacOB, BBIICISEMBIX Ha
M3yYeHHE OTJACIBbHBIX TEM IPOrpaMMbl, TTyOMHE HMX OCBOCHHUS CTYACHTAaMH, O00beME H
XapakTepe MPAKTUYECKUX 3aHITHUH, BUJAX BHEAYIUTOPHOM CaMOCTOSTEIbHONH pPabOThHI
CTY/ICHTOB.

OOu1ue nesnn U3y4yeHus MaTeMaTHKU TPaJULMOHHO PEATU3YIOTCS B YEThIPEX
HanpaBJICHUAX:

1) ob1ee npencraBieHue 00 UAEIX U METOJax MaTeMaTHKH;

2) MHTEJIEKTYyalbHOE Pa3BUTHE;

3) oBiageHHe HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSMU U YMEHUSIMH;

4) BocIuTaTENBbHOE BO3/ICHCTBUE.

[Ipodmnuzanus wneneid MaTemMaruyeckoro oOpa3oBaHUS OTpaxkaeTcsi Ha BblOOpe
IIPUOPUTETOB B OpPraHU3alMKM y4eOHOW JeATeNIbHOCTH oOyuarommxcs. s TeXHH4ecKoro,
COLIMAJIbHO-9KOHOMHUECKOro Inpoduiei npodeccuoHalbHOro 00pa3oBaHus BHIOOp Lienel
CMEIAaeTCss B IParMaTU4eCcKOM HAINpPaBICHHUH, MPEAYCMATPUBAIOIIEM YCHIEHUE U
paciidpeHue MpHUKIaJHOTO XapakTepa HW3Y4YeHHUs MaTeMaTHUK{, MPEeuMYIIEeCTBEHHOU
OpPHUEHTAlMM HAa QITOPUTMHUYECKHMH CTHJIb IIO3HABATENBHOW  JaedATenbHOCTH. [l
TYMaHUTapHOTO U €CTECTBEHHO-HAYYHOIo Mpoduiiell npodeccruoHalbHOTO 00pa3oBaHus
0ojee XapakTEpHBIM SIBISIETCA YyCUJIEHHE OOLIEKYJIbTYpHOM CcOCTaBisOmed y4eOHOH
JUCHUIUIMHBL C OpHEHTalued Ha BU3YaJbHO-OOpa3HBIM M JIOTMYECKUH CTUIM y4yeOHOM
paloThI.

N3yuenne MateMaTUKH Kak Ipo@uiabHON 00111e00pa3oBaTeIbHON yueOHOH AUCIUIITUHBI,
yuuThIBarOIle crneuuduky ocBamBaeMbiX cryaeHTamu npodeccuirt  CIIO  wmnwm
cnennanbHoctu CIIO, obecrieunBaercs:

* BBIOOPOM Pa3IMYHBIX MTOIXO0B K BBEJCHUIO OCHOBHBIX TIOHSTHIA,

* (opMupoBaHreM cucTeMbl yueOHBIX 3a7aHui, obecreunBaroImx 3QpPpeKTUBHOE
OCYIIECTBIICHHE BEIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

* oOoramieHueM CHEeKTpa CTUJed y4yeOHOW MAeATeNbHOCTH 3a CYET COIJVIACOBAHHUS C
BEAYIIMMHU JIEATEIbHOCTHBIMU  XapaKTepUCTHKaMU BbIOpaHHOW mpodeccun /
CTICIIATIBHOCTH.

[TpoduiibHas cocTapisomIas OTpaXkaeTcs B TpeOOBAaHUAX K OJATOTOBKE 00YJarOIUXCsl

B YaCTH:

* 00wIeil cucTeMbl 3HaHUH: coziepKaTeNbHbIE PUMEPBI HCIIOIB30BaHUS
MaTeMaTHYECKUX UIECH U METOIOB B MTPO(ECCHOHATLHON ICATEIbHOCTH,;

* YMEHHUH: pa3auyue B ypoBHE TPeOOBAHUH K CIOKHOCTH MPUMEHSEMBIX aITOPUTMOB;

* MPAaKTHYECKOTO  HCIONB30BaHUS  TNPHOOPETEHHBIX  3HAHWA W YMEHHIA:
WHIMBUYAIIbHOTO Yy4YeOHOTO OMbITa B MOCTPOCHMM MAaTEeMaTHYECKUX MOJENeH,
BBITIOJIHEHUH HUCCIIE0BATENILCKUX MTPOEKTOB.

Takum oOpa3om, peanuszanus cojepX aHHUs Y4EOHOH IUCHMIUIMHBI OPUEHTHpPYET Ha
MPUOPUTETHYIO POJIb MPOLIECCYANbHBIX XapaKTEPUCTHK Yy4eOHOH paboThl, 3aBUCAIIMX OT
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npoduiasi  nmpodecCHOHATBHOTO  O00pa3oBaHUsA, TOJYYCHHS  OIbBITA  HMCIOJIb30BaHUS
MaTEMaTHKHU B COJIEPKATEIbHBIX U MPOPECCHOHATBHO 3HAYUMBIX CUTYalIUSX MO CPAaBHEHUIO
¢ (opMaNIbHO-YPOBHEBBIMHU PE3YJIbTATUBHBIMU XapaKTEPUCTUKAMU O0yUESHHUSI.

Conepxxanre yd4eOHON AUCHUIUIMHBI Pa3pabOTaHO B COOTBETCTBUM C OCHOBHBIMH
COJIep KaTEIbHBIMU JIMHUSAMHU 00y4EHUSI MaTEMaTHKE:

e anreOpanueckas JHMHMS, BKIIOYAIOUIas CHUCTEMATH3alMI0 CBEJACHUN O 4YHClax;
M3yueHHe HOBBIX U 0000IIeHE paHee N3YUYCHHBIX ONepaluil (BO3BeIeHHE B CTEIICHb,
U3BJICUEHUE KOPHS, JOrapupMHpOBaHUE, CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHTE€HC U
oOpaTHbIE K HHMM); HU3y4YCHHE HOBBIX BHUJOB YHUCIOBBIX BBIpaKEHUH U (popmy;
COBEPILICHCTBOBAHHE TMPAKTHUYECKUX HABBIKOB U BBIUYUCIUTEIBHONW KYIBTYPHI,
paciiMpeHre U COBEpUICHCTBOBAHME alreOpanyeckoro ammapara, copMHUpOBaHHOTO
B OCHOBHOM IIKOJIE, U €r0 MPUMEHEHHUE K PEHICHUI0 MAaTEMaTHUECKUX U MPUKIIATHBIX
3ajay;

* TeOpeTUKO-(YHKIIMOHATIbHAS JUHMS, BKIIOYAIOIIas CUCTEMAaTU3alUI0 U pacllupeHue
CBeeHUI O (PyHKIMSIX, COBEPIICHCTBOBAHHE Ipa)UYeCcKHX yYMEHUH; 3HAKOMCTBO C
OCHOBHBIMH ~HJIEIMH ¥ METOJaMH MaTeMaTHYecKOro aHaiu3a B OOBEME,
MO3BOJISIIOIIEM HMCCIIEZIOBAaTh dDJeMEHTapHble (GYHKIMM W pemiarb MpocTeuiine
reoMeTpruecKue, (GPU3MYecKre U Apyrue NpUKIIaJIHbIC 3aJa4H;

e JIMHUS ypaBHEHUN M HEPABEHCTB, OCHOBAHHAs HA IOCTPOCHUHM U HCCIICJOBAaHUU
MaTEeMaTHYeCKUX MOJIeNIel, MepeceKaromascs ¢ airedpandecko W TEOPETHKO-
(GYHKIMOHATBHOM JIMHUSIMH M BKJIIOYAIONIAs pPa3BUTHE M COBEPIICHCTBOBAHUE
TEXHHUKHU anredpandeckux mnpeoOpa3oBaHUil A pellleHus YpaBHEHUN, HEPABEHCTB U
cucrteM; (OPMHPOBAHUE CIIO-COOHOCTH CTPOUTH M HCCIENOBaTh TPOCTEHINNE
MaTeMaTHYeCKUe MOJETU NpPU PEIIeHUWU MPUKIATHBIX 3ajad, 3a7a4 U3 CMEXHBIX U
CHeIHaTbHBIX AUCLIHUIUINH,

* reoMeTpuyeckas  JIMHUS,  BKJIIOYAIOIAs  HArjsAHble  NIPEICTaBICHUS O
MIPOCTPAHCTBEHHBIX (PUTypax M U3y4YE€HHUE UX CBOMCTB, (OPMHUPOBAHUE U Pa3BUTHE
IIPOCTPAHCTBEHHOT'O BOOOPa)KEHNUs, pa3BUTHE CIIOCOOOB T€OMETPUUECKUX U3MEPEHU,
KOOPJIUHATHOI'O
U BEKTOPHOI'O METOOB JUIsl pEIICHHs MaTEMaTUUECKUX U MPUKJIAJAHbIX 3a/1a4;

* CcTOXacTWYecKas JMHHUSA, OCHOBaHHAs HA Pa3BUTUU KOMOMHATOPHBIX YMEHHUH,
IIPEJICTAaBICHUH O BEPOSTHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSX OKPYKAIOILEro
MUpA.

Paznensl (TeMbl), BKJIIOYEHHBIE B COJIEp)KaHHE Y4YEOHOM JUCHUIUIMHBI, SIBISIOTCS
oOmuMu 171 Bcex mnpoduieil mpodecCHOHaTbHOTO 00pa3oBaHUs M MPU BCEX OOBEMax
y4eOHOr0 BpEMEHU HE3aBUCUMO OT TOro, SBISAETCS JIM Yy4yeOHas JOUCIUIUIMHA
«MaremaTuka 6a30B0il UM MPOPUITBHOMN.

B TemaTnueckoM Iu1aHe mporpaMMsel yueOHbIH MaTepuall IpeACcTaBiIeH

dbopMe dyepenyrollerocs pa3BepTbIBAHHS  OCHOBHBIX  COJEP)KATEJbHBIX  JIMHUUN
(anrebpanyeckoi, TEOPETUKO-(PYHKITMOHAITBHOH, ypaBHEHUH " HEPaBEHCTB,
reOMETPHUECKOM, CTOXACTUYECKOI1), UTO MO3BOJIAET THOKO UCIOIB30BATh UX PACIIONIOKEHHUE
U B3aMMOCBS3b, COCTABJIATh PabOUMi KaleHAApHBIN IUIaH, MO-pa3HOMY depenysl yuyeOHble
TeMbl (TJ1aBbl yueOHMKA), YYWUThIBasg NPOoPMIb MNPOPECCHOHATBHOIO 00pa3oBaHMUs,
cneunpuky ocsanaeMoit nmpogeccun CIIO nnm cneunansHoctu CIIO, rmyOuHy H3ydeHus
MaTepHasa, ypoBeHb MOJITOTOBKH CTYAECHTOB I10 MPEIMETY.

[IpennaraeMple B NpPUMEPHBIX TEMATUYECKUX IUIAHAX pa3Hble 00bEMbI Yy4eOHOro
BpEMEHH Ha H3y4y€HUE OJHOM M TOH K€ TeMbl PEKOMEHIYeTCs HCIOIb30BaTh s
BBITIOJIHEHUS Pa3-JIMYHBIX YYEOHBIX 3amaHuil. TeM caMbIM pa3inuyus B TPEOOBaHHSX K
pe3ynprataM OOydYeHHUs MpPOSBITCS B YPOBHE HABBIKOB IO PEIIEHUIO 3a/lad U OIBITE
CaMOCTOSITENIbHOM pabOTHI.

Nzyuenne oOuieobpa3oBaTenbHON yueOHON TUCHMILIMHBI «MaremaThka» 3aBeplIaeTcs
MOJIBEZICHUEM UTOTOB B (hopMe 3K3aMeHa B paMKax MPOMEXYTOYHOH aTTecTalluy CTyICHTOB
B miporiecce ocBoenus ocHoBHOM OITOIT CITO ¢ momydeHneM cpeaHero oomero
obpazosanus (IIIIKPC, TTIICC3).

B paznene nporpammel «CozaepikaHue y4eOHOW IUCIMILIMHBD KYPCHUBOM BBIJIETEH Ma-
TepHall, KOTOPbIH MpH W3YYEeHUH MaTeMaTUKU Kak 0a30BOH, Tak M MpoQUIbHON yueOHOMN
JTUCHUILTNHBL, KOHTPOJIIO HE MOJIJIEKHUT.



MECTO YYEBHOMU JUCLUIIIMHBI B YYEFHOM ITJIAHE

VYuebnas mucuuiuinHa «MareMaTuka: anreOpa M Hadaja MaTeMaTU4eCKOro aHaju3a;
reOMEeTpUs» SBISETCS y4yeOHBIM MpEeIMETOM 00s3aTelbHONW MpeIMeTHOW obiacTu
«Marematuka u nuaopmarukay @I'OC cpennero odiiero oopasoBaHusl.

B npodeccronanbHbIX 00pa3oBaTeNbHbIX OpraHu3anusix, pean3yIoLX
o0pa3oBaTeNpHyI0 MPOrpaMMy CpeIHEero oomero o0pa3oBaHHS B Ipeleiax OCBOCHUS
OIIOIT CIIO HnHa ©6a3e OCHOBHOTO oOmero oOpa3oBaHUs, y4yeOHAs TUCIMILIMHA
«MareMatuka» u3ydaercs
B 00meo6pasoBarenbHoM 1ukiie yaeoHnoro miana OITOIT CI1O na 6a3e oCHOBHOTO OOIIIETO
o0Opa3oBaHus C mojydeHueM cpeanero oomero oopazoanus (ITIIKPC, TITICC3).

B yueonpix mnanax [MIIKPC, TITICC3 y4yebnas mucrurumHa «MareMaTHKa» BXOJHUT B
cocTaB o0mmXx 00meo0pa3oBaTeNbHBIX Y4E€OHBIX JHCUUIUIMH, (opMUpYyeMBIX U3
o0s3aTenbHBIX npenMeTHbIX obnacteir @I'OC cpemnero obmero o0Opa3oBaHust, UL
npodpeccuii  CIIO wmmm  cmemmanbHOcTeid  CIIO  cooTBeTcTByromero  mpoduis
po¢eCCHOHAITBHOTO 00pa30BaHUS.

PE3YJIbTATHI OCBOEHMS YUYEBHOUN JUCIATIIMHEI

OcBoenne COACPIKaHU yqe6H0171 JUCIHUIIIIMHBI «MaTeMaTHKa obecrneynBaeT
JAOCTHKCHUE CTYACHTAMU CIICAYIOIIUX pe3y/ibmamnos.

* JIUYHOCHMHDBIX:

— c(hopMHPOBAHHOCTD MPE/ICTABICHHUI O MATEMAaTUKE KaK YHUBEPCAIbHOM SI3bIKE
HAYyKH, CPEICTBE MOJICTIMPOBAHUS SIBJICHHUM U MPOIIECCOB, UACIX U METOaX
MaTeMAaTHKH;

—— MOHUMAaHUE 3HAYMMOCTH MaTeMaTHKHU JJI1 HAyYHO-TEXHHUUECKOro Iporpecca,
c(OpPMHUPOBAHHOCTH OTHOIIICHUS K MATEMATHKE KaK K YaCTH OOIIECYeIIOBEUSCKON
KYJIBTYpPBI Uepe3 3HaKOMCTBO C UCTOPUEH pa3BUTHs MaTeMaTUKU, IBOJOLIUEH
MaTeMaTUYECKUX HJICH;

—— pa3BUTHE JOTUYECKOTr0 MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPAKECHHSI,
AITOPUTMUYICCKON KYJIBTYPBI, KPHTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIUMOM
JUTst Oyaytied mpopeCcCHOHAIBHON e TeIbHOCTH, JISl TIPOJOJKEHUS 00pa3oBaHUs
U caMmoo0Opa3oBaHuS;

—— OBJIQJICHUC MAaTEeMATHUECKUMHU 3HAHUSIMHU U YMEHUSMHU, HEOOXOMMBIMU B
MOBCEIHEBHOM JKU3HM, U1 OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYUHBIX AUCIMUILTUH
U JIUCIUTUINH MPO(eCCHOHAITBHOTO IUKJIA, JUTSI TOJIYIeHUS 00pa30BaHUs B
o0JacTsx, He TPeOYIOMMX YriyOJIeHHON MaTeMaTUYeCKON MOATOTOBKY;

— FOTOBHOCTbH U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caMO00pa3oBaHUIO, Ha
MPOTSKEHUH BCEU KU3HU; CO3HATENIFHOE OTHOIICHHE K HETTPEPHIBHOMY
00pa30BaHMIO KaK YCIOBUIO YCIIEUTHOM MpodecCHOHaIbHOM 1 O0IIECTBEHHOM
JeSITEIIBHOCTH;

—— FOTOBHOCTbH U CITIOCOOHOCTH K CAMOCTOSITEIbHON TBOPUYECKON U OTBETCTBEHHOM
JeSITEIIBHOCTH;

— FOTOBHOCTb K KOJIJIEKTUBHOU paboTe, COTPYAHUUYECTBY CO CBEPCTHUKAMU B
00pa3oBatenbHON, 00IIIECTBEHHO TOJIE3HOM, Y4eOHO-HUCCIIe0BATENIbCKOM,
IIPOEKTHOM M IPYTrUX BUAAX JEATEIbHOCTH;

—— OTHOLIICHHUC K HpO(i)eCCHOHaHBHOfI ACATCIIBHOCTU KaK BO3MOXXHOCTH Y4aCTHA B
pEIIeHUH JIMYHBIX, O0IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIIMOHATEHBIX
npo0Jem;

* MemanpeomMemmusix:

—— YMEHHUE CaMOCTOSITEIIbHO ONPENENATh e IeSTEIbHOCTH U COCTABIIATH IJIaHBI
JESATENIBHOCTH; CAMOCTOSATENBHO OCYIIECTBIIATh, KOHTPOJINPOBATH U
KOPPEKTUPOBATh JEATEIBHOCTD; UCIOIb30BaTh BCE BOZMOXKHBIE PECYPCHI JUIS
JIOCTHUKEHUS TIOCTaBJICHHBIX LIEJIEH U pean3alii IUNIaHOB AEATEIbHOCTH;
BBIOMPATh YCHEUIHbIE CTPATErHH B PA3IMYHBIX CUTYaLUsX;

—— YMEHHE MPOAYKTUBHO O0IIATHCS U B3aUMOJEHCTBOBAThH B IIPOLIECCE COBMECTHOM
JESATEIIBHOCTH, YUUTBIBATh ITO3ULIUHN APYTUX YYACTHUKOB JIEATEIBHOCTH,

3 PEKTUBHO pazpemaTb KOHQIUKTEI,



—— BJIQJICHUE HaBBIKAMU TTO3HABATEIHHON, yUeOHO-MCCIICIOBATEIHLCKON U TPOCKTHOM
JeSITeIbHOCTH, HABBIKAMU pa3pereHus MpoodieM; CiocOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELICHHSI PAKTUYECKUX 3a/1a4, TPUMEHEHHIO
pa3IMYHBIX METOJOB IT03HAHUS;

—— IFOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOATENbHOM HH(OPMAIIMOHHO-
II03HABATEJILHON I€ATEIbHOCTH, BKIKOYAsi YMEHUE OPUEHTUPOBATHCA B Pa3IMUHBIX
UCTOYHUKAX UH(OpMAIMU, KPUTUIECKU OLIEHUBATh U HHTEPIIPETUPOBATH
MH(POPMALIKIO, TIOTY4aeMYI0 U3 PA3JIMYHbIX UICTOUHUKOB;

—— BJIAJICHUE S3BIKOBBIMU CPEICTBAMH: YMEHUE SICHO, JIOTMYHO U TOYHO HM3J1araTh
CBOIO TOUKY 3PEHUS, UCIIOIb30BaTh a/ICKBAaTHbIE SI3bIKOBBIE CPEJICTBA;

—— BJIaJICHUE HAaBbIKAMH MTO3HABATEIBHON peIEKCHH KaK OCO3HAHUS COBEPIIACMbIX
JEHCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YIbTaTOB U OCHOBAHWM, IPAHUL]
CBOET0 3HAHUS U HE3HAHMS, HOBBIX MI03HABATEIIbHBIX 3a7a4 U CPEJCTB IS UX
JOCTHKECHUS;

—— LEJICYCTPEMJICHHOCTh B TOUCKAX U MPUHATHH PEUICHUH, COOOPA3UTEIBHOCTD U
MHTYULUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX IPEICTABICHUI; CIOCOOHOCTh
BOCIIPMHUMATB KPAacoOTy U TapMOHHIO MUDA;

npeoMemHblx:

—— c¢(OpMHUPOBAHHOCTD MPEJCTABICHUN O MATEMAaTHUKE KaK YaCTH MUPOBOU KYJIbTYPBI
U MECTE€ MaTEMAaTHKU B COBPEMEHHOW LIUBUIIM3ALIH, CIIOCO0aX OMMCAHUSA SBJICHUI
peaIbHOTO MUpPa HA MATEMAaTUYECKOM SI3BIKE;

—— c(OPMHUPOBAHHOCTD MPECTABICHUN O MATEMAaTHUYECKUX MOHATUAX KaK
BXHEHMIINX MAaTEMaTUYECKUX MOJEIAX, TO3BOJIIOIINX OIMCBIBATH U U3y4aTh
pa3HbIe IPOLIECCHI U ABJICHUS; IOHUMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOT O
IIOCTPOEHUsI MATEMATUYECKUX TEOPUH;

—— BJIQJICHUE METOJAaMU JJOKA3aTeJIbCTB U AIITOPUTMOB PEIICHMS], YMEHHUE UX
IIPUMEHATH, IPOBOAMTH JOKA3aTEIIBHBIE PACCYKICHHS B XO/I€ PELLICHUS 3aa4;

—— BJIQJICHUE CTAHJAPTHBIMU IIPUEMAMU PELICHUs PALlMOHAIBHBIX U
MPPALMOHAIBHBIX, II0KA3aTEJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN
1 HEPAaBEHCTB, UX CUCTEM; HCIIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B
TOM 4YMCJIE JUIsl [IOUCKA IIyTH PELICHUS U WUTIOCTPALUH PELICHUS YPABHEHHUN U
HEPaBEHCTB;

—— c(OPMHUPOBAHHOCTD MPECTABICHUN 00 OCHOBHBIX MOHATHAX MaTEMATUYECKOTO
aHaJIM3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM XapaKTEPU30BaTh ITIOBEJICHUE
(byHKLUH, UCTIOIB30BaHKE MOTYYEHHBIX 3HAHUHN JJIs1 ONIMCAHUS U aHaINu3a
peanbHBIX 3aBUCHUMOCTEN;

—— BJIaJICHUE OCHOBHBIMU MTOHATUSAMMU O IUIOCKUX U IIPOCTPAHCTBEHHBIX
FeOMEeTPUUECKUX (QUTYpax, UX OCHOBHBIX CBOMCTBAX; COPMUPOBAHHOCTh YMEHUS
pacrio3HaBaTh reoMeTpHUecKue (GUryphl Ha YepTekax, MOJIENAX U B PeaIbHOM
MUpE; IPUMEHEHNE U3YyYEHHBIX CBOMCTB Fr€OMETPUUECKUX GUTyp U HOopMyIT JUIs
peueHust FTeOMETPUYECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJIEpKaHUEM;

—— c(OpMHUPOBAHHOCTb MPEJCTABICHUN O MpOIleccax U SIBIECHUSAX, UMEIOIUX
BEPOSITHOCTHBINA XapaKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MHUPE,
OCHOBHBIX ITOHATHUAX 3JIEMEHTAPHOU TEOPUHU BEPOATHOCTEN; YMEHUN HAXOIUTh U
OLIEHUBATh BEPOSATHOCTH HACTYIUIEHUS! COOBITHI B POCTEHIINX MPAKTUYECKUX
CUTYyalUsAX U OCHOBHBIE XaPAKTEPUCTHUKH CIIy4alHBIX BEJIUYMH;

— BJIaJICHUE HABbIKAMHU HCIIOIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM IIpU
peneHun 3aay.



COJIEP)KAHME YUYEBHOU JUCHUTUINHBI

BBenenue

Matematuka B HayKe, TEXHUKE, HKOHOMHUKE, HH(DOPMALMOHHBIX TEXHOJIOTUAX U
MpPaKTUYEeCKON JnesTenbHOCTH. Llenn u 3agaum u3ydeHHs] MaTEeMAaTUKH MPU OCBOCHUU
npodeccuii CIIO u cnenmanbrocten CIIO.

AJIT'EBPA

Pazsumue nousmus o uucne

Llenwie 1 parmoHanbHbIC YKCHa. [leficTBUTENbHBIE Yncia. [IpubausicerHvle 8b14UCIEHUS.
Komnnexcuvie yucna.

Kopnu, cmenenu u nocapugmoi

Kopuu un crenenn. KopHu HaTypanbHOH CTENEHW M3 YKMCIIA U UX CBOMCTBA. CTENEeHH C
palMOHANIBHBIMM  TOKa3arelsiMH, HMX cBoiictBa. C(CreneHM ¢  JOCHCTBUTEIbHBIMU
nokazareisimMu. Ceoticmea cmenenu ¢ 0elcmeumenbHulM HOKA3AMeNeM.

Jlorapudm. Jlorapudm unciaa. OcHoBHOE JIOTapUPMUIECKOE TOKIACCTBO. Jlecarnunbie
U HaTypaybHble norapudmsl. [IpaBuna aeiictBuii ¢ norapupmamu. [lepexoa k HOBOMY
OCHOBAHMIO.

IIpeoOpa3oBanne ajredpanyecknx BbipaxkeHuii. [[peoOpazoBaHue paluoHaIbHBIX,

UPPALMOHATIBHBIX CTETIEHHBIX, TOKA3aTeNbHBIX U JIOTAPU(PMUIECKIX BBIPAKCHHI.

Ilpakmuueckue 3anamus

ApudmeTrdeckne IEHCTBUS HAJ[ YHCIAMHU, HAXOXJICHWE MNPUOIMKCHHBIX 3HAYCHUN
BEJIMYUH U TOTPEHIHOCTEN BBIUMCIEHUN (A0CONMIOTHOW M OTHOCUTENBbHOM), CpaBHEHUE
YUCJIOBBIX BBIPAXKEHUH.

Boluncnenue u cpaBHeHHE KOpHEW. BblllonHEHNE pacyeToB C paJuKalaMu.

Pemenne wuwppauuvoHanbHbIX ypaBHeHMH. HaxoxnaeHue 3HayeHUM CTeNeHedl ¢
painoHaabHbIMU TIOKa3aTensmu. CpaBHeHue creneHeld. [IpeoOpa3zoBaHusi BBIpaKECHMUIA,
CoJIepKallMX CTENEHU. Pelenne nmokas3aTenbHbIX YPaBHEHMI.

Pemenue npuknaaHeix 3aaad.

Haxoxnenue 3HaueHWil norapudma Mo NPOM3BOIBHOMY oOcHOBaHMIO. [lepexom oT
OTHOTO  OCHOBaHMsSI K  Jpyromy. Brrumcrnenue ©  cpaBHeHHE  Jorapudmos.
JlorapudmupoBaHue ¥ TOTEHIIUPOBAHNE BBIPAKECHHIA.

[TpubnmxeHHbIC BEIYUCICHUS U PEIICHUS TPUKIIAIHBIX 3a71a4.

Pemenne norapugmuueckux ypaBHEHHI.

OCHOBbGI TPUT'OHOMETPUH

OCHOBHBIE TTOHATUSI

Pagnannas wmepa yrima. BpamarensHoe naBuxkeHne. CHHYC, KOCHHYC, TaHT€HC U
KOTaHT€HC YHCIa.

OcHOBHBIC TPUTOHOMCTPHYCCKHUC TOKIACCTBA

@opmynsl  npuseneHud. Dopmyinsl  cioxeHus. DPopMmynsl  yABOeHUSA. Dopmyibi
NOJI0BUHHO20 Y2Ia.

[IpeoOpa3zoBanus MPOCTENIINX TPUTOHOMETPUUYECKUX BBIPAKEHUN



[IpeoOpa3oBaHre CyMMBI TPUTOHOMETPUYECKHMX (YHKIMI B MpOU3BEACHUE U
MIPOU3BEACHUA B CYMMY. BosipasiceHue mpucoHoOMempuyeckux @QYHKYuil uyepe3 MmaHeeHc
NOJOBUHHO20 ap2yMeHmdA.

TpuroHoMerpryecKkue ypaBHEHHs U1 HEPABEHCTBA

[Ipocreiiine TpUTrOHOMETPUYECKUE YpaBHEHUS. [Ipocmeuiwiue mpucoHomempuieckue
HepaseHcmad.

Oo0paTHble TPUTOHOMeTPpHYEeCKHe PYHKIMHU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

Ilpakmuueckue 3anamus

PanranubIii MeTOT U3MEPEHUS YIJIOB BPAlllEHUSI M CBS3b C rpagycHO Mepoil. OCHOBHbIE

TPUTOHOMETPHUECKHE TOXKIECTBA, (DOPMYIIbI CII0KEHHUSI, YIBOSHUS, peoOpa3oBaHUE

CYMMBI TPUTOHOMETpUYECKUX (PYHKIUN B TpOU3BeIeHUE, TpeoOpa3zoBaHue

NPOM3BEACHUS TPUTOHOMETPUUECKUX (pyHKIMIA B cymmy. [Ipocreiimme

TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA.

OO6patHble TPUTOHOMETpUYECKHE (DYHKIIMH: apKCUHYC, apKKOCHHYC, aPKTaHTeHC.

@DyHKIUYU, X CBOMCTBA U IpauKu

@yukuuu. O6acTb onpeaesieHusl 1 MHOKECTBO 3HaUCHUI; rpaduK (QyHKIMH, TOCTpOE-
HUe rpaduKkoB GYHKINH, 3aJaHHBIX PA3IMYHBIMHA CIIOCOOAMH.

CpoiicTBa ¢pyHknuu. MOHOTOHHOCTb, YETHOCTh, HEUETHOCTbh, OTPAaHUYCHHOCTh, IIEPHO-
anaHOCTh. [IpoMexyTkn Bo3pacTaHus U yObIBaHUs, HAMOOJIbIIIEe U HAUMEHbIIIEE 3HAYCHUS,
TOUKH dKcTpemyMma. ['paduueckas mHTepnperanus. [lpumepbl (yHKINOHATBHBIX 3aBHCH-
MOCTEH B peaybHBIX MPOLECCaX U SBICHUAX. ApH(PMETHUECKHE OTepanuy Haa QYHKIUSIMH.
Crnoxnas ¢pyHKIUS (KkoMro3uuus). [lowsamue o Henpepvl8HOCMU DYHKYUU.

Oopatnble pynkunu. Odracms onpedenenus u 061acms 3HAYeHUll 0Opamuou

dynryuu.
I'pagux obpammoii pynxyuu.

CreneHHble, NOKa3aTeabHbIe, JOrapu(pMUUECKHE

¥ TPUTOHOMETPHUYECKUE (QYHKIIHH.
OOpartHble TPUTOHOMETPpUYECKHE (PYHKITUU

Onpenenenus GyHKIMHA, X CBOHCTBA U TpaUKH.

IIpeoOpasoBanus rpadukos. [lapannenbHblii mepeHOC, CUMMETPUS OTHOCUTENIBHO Ocei
KOOpJIMHAT U CUMMETpPHUS OTHOCUTEIIbHO Hayala KOOPAWHAT, CUMMETPUS OTHOCUTEIHHO
MPSIMOM Y = X, pacTsKEHUE U CKaTUE BIOJb OCEH KOOP/IMHAT.

Ilpakmuueckue 3anamusn

[Ipumepsl 3aBUCUMOCTEW MEXKIYy NEPEMEHHBIMU B pPEAbHBIX IPOLECCAX W3 CMEKHBIX
mucuuruinH. Onpenenenue Gynkuuil. [loctpoenne u urenue rpadpukos ¢pynkuuit. HMccne-
noBaHue QyHkuuu. CBOMCTBAa JIMHEHHOW, KBaJApaTUYHOMN, KyCOYHO-TMHEHHONW U JIpOOHO-
nuHeitHol ¢yHkumii. HenpepsiBHble n mnepuoanyeckue pyHkuuu. CBoilcTBa M rpaduku
CHUHYCa, KOCUHYCa, TaHI'€HCa M KoTaHreHca. O0paTHble pyHKIMH U ux rpaduku. OOpaTHbIe
TpuroHomerpuueckue Qynkuuu. [IpeoOpasoBanus rpaduka ¢yHkuuu. ['apmoHuueckue
konebanus. [IpukinaaHbie 3a1a4u.

[Toka3zarenbHble, JOrapuPpMUUECKUE, TPUTOHOMETPUYECKHE YPABHEHUS U HEPAGEeHCMEA.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

IlocaenoBaTeIbHOCTH. CnocoOb1 3aJaHus )51 CBOMCTBa YHCJIOBBIX
nociaenoBareiabHocTel. [lowamue o npe()eﬂe noC1e008amebHOCHIL. Cymecm@oeaﬂue
npe@eﬂa MOHOMOHHOU OZdeulleHHOZZ nocne008ameIbHOCMIL. CYMMI/IPOBaHI/Ie

nmocjaeaoBaTeabHOCTEN. beCKoHeUHO Y6BIBaIOH_IaH reoMCTpHUICCKasd MPOrpecCrud u €€ Cymma.
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IIpousBoanas. IlonsaTre o Mpou3BOAHON (YHKINHU, €€ TEOMETPUUECKUI U PU3NIECKUI
CMBICII. YpaBHEHHUE KacaTelbHOW K rpaduky ¢ynkuuu. IIponsBonHble CyMMBI, Pa3HOCTH,
NpOU3BeCHNUS, YacTHbIE. [IpoM3BOIHBIE OCHOBHBIX JIeMEHTAapHBIX QyHKIMiA. [Ipumene-nue
MPOU3BOJHOW K HCCIENOBaHUIO (YHKIMA W TMOCTpOEHUI0 rpadukoB. [IpouszsooHvle
00pammoll pyHKYUY U KOMROZUYUU PYHKYUL.

IIpuMepsl UCHIONB30BaHUS NMPOU3BOJHOM I HAXOXKIACHUS HAWIYYIIErO PpELICHUs B
MPUKJIAIHBIX 3a7adax. Bropas npou3BoaHas, ee reoMeTpudeckuil U (pU3NYEeCKHil CMBICIL.
Haxoxzaenue ckopocTtu aj1s npoiiecca, 3aJaHHoro (popmysnoi u rpagukom.

IlepBooOpa3snass u wuHTerpajd. IlpuMmeHeHue oOmnpeAeIeHHOr0 HWHTErpaiga s
HaxOXXJICHUS IUIOIIAau KpuBOJMHEWHOW Tpanenuu. Popmyna Herorona—JleiibHuna.
[Tpumepbl npUMEHEHUs MHTETpalia B (PU3HKe U TEOMETPHH.

IlIpakmuueckue 3anamus

UucnoBasi MOCJIEIOBAaTEIbHOCTb, CIIOCOOBI €€ 3aJlaHus, BBIUMCICHHS YJICHOB
nocnegosarenbHoctu.  Ilpemen  mocnemoBaTenbHOCTH.  beckoHeuHo — yObIBaromias
Tr€OMETPUYECKAs] IIPOTPECCHUS.

IIpou3BogHas: MEXaHUYECKUA U T€OMETPUUECKUI CMBICII IIPOU3BOAHOM.

VYpaBHenue kacarenbHOW B oOmem Buae. [IpaBuna u dopmynsl nuddepeHipoBanus,
Tabiulla TPOU3BOIAHBIX AMeMEHTapHbIX (QyHkuud. MccnepoBanue (GyHKIMU C MOMOUIBIO
npousBogHON. HaxoxkieHue HanOOJbLIEr0, HAUMEHBIIETO 3HAYEHUS U IKCTPEMaJIbHBIX
3HaYeHUH PYHKIUH.

HHuterpan u neppoobpasznas. Teopema Hetorona—IJleiiOnuma. [IpumMenenrne naTErpaia K
BBIYHCIICHUIO (PU3NYECKUX BEITUYMH U TUIOIIA ICH.

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHusT W CHCTeMbl ypaBHeHMH. PanuoHanbHble,  HppalMOHAIBHBIE,
[I0Ka3aTeIbHbIE U TPUTOHOMETPUYECKHUE YPABHEHHUS U CUCTEMBI.

PaBHOCWIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHbIE TIPUEMBl MX pELIEHUS (pa3jIoKEHUE Ha MHOXHUTENIH, BBEICHHE HOBBIX
HEU3BECTHBIX, MOJCTAaHOBKA, Ipa)ueCKUuil METON).

HepageHncraa. PannonaneHsle, UPPALMOHAIIBHEIE, II0OKa3aTeJIbHbIC 51
mpueoHomempuyeckue HepaBeHCTBa. OCHOBHBIE IIPUEMBI X PELICHMUS.

HUcnosb3oBanue cBOMCTB M rpagukoB (YHKUMH NPUH pelIeHUMH YPaBHEHHMH U
HepaBeHCTB. MeTos uHTepBajoB. M300paxeHne Ha KOOPAMHATHON IIOCKOCTH MHOKECTBA
peuIeHui YpaBHEHMH M HEPAaBEHCTB C JIBYMs IIEPEMEHHBIMH M HX CHCTEM.

Ilpuknaouwvie 3a0auu

IIpuMeHeHre MaTeMaTUYECKUX METOJOB JJIs PELICHUS CONECPKATENbHBIX 3314 U3
pa3nuyHbIX 001acTeil HAYKHU U MPAKTUKH.

WHTepnperanus pe3yapTara, yu4eT peallbHbIX OTPaHUYECHHM.

Ilpakmuueckue 3anamus

Kophu ypaBHenuil. PaBHocuinbHOCTh ypaBHeHMH. [IpeoOpa3oBanue ypaBHEHHH.

OcHoBHbIE IPUEMBI pEILICHNs yYpaBHEHUN. Pemenne cucreM ypasHeHui. Mcnons3oBanue

CBOWCTB M IrpauKoB (PYHKLUH 711 pelieHHs] ypaBHEHHU U HEPaBEHCTB.

KOMBUHATOPUKA, CTATUCTHUKA U TEOPH I BEPOSITHOCTEN

DneMeHThl KOMOMHATOPUKH

OcHOBHbIE TIOHATUS KOMOWHATOPUKU. 3ajauyd Ha MOJACYET 4YHCIa pa3MeIleHuH,
NEPEeCTaHOBOK, coueTaHuid. Pemenue 3amau Ha mepebop BapuantoB. dopmyna OuHOMA
Herorona. CoiicTBa OMHOMUHANBHBIX KO3 uirenTo. Tpeyroiapauk [Tackans.

DJIEMEHThI TEOPUU BEPOATHOCTEM
CoOblITHE, BEPOSITHOCTh COOBITUS, CIOXKEHUE M YMHOXKEHHE BeposiTHOCTel. [lonamue o

He3a8UCUMOCMU COObLIMUIL. ﬂucxpemﬂaﬂ C]Zy'-t(llZHCl}Z 6ejluduHa, 3adKOH ee pacnpe()eﬂesz.

11



Yucnosvle xapaxmepucmuku OUCKPEMHOU CAVHAUHOU eeauyunvl. [lonamue o 3axoue
Oonvbuux yucen.

DJeMeHThl MAaTEMAaTUYCCKON CTAaTUCTUKH

[IpencraBnenue qaHHBIX (TaOIUIBI, AUATPAMMBI, TPa(UKH), ceHepanrbHasi COBOKYRHOCMb,
gvlbopKa, cpeonee apugmemuyeckoe, meouana. Ilonamue o 3adauax mamemamuiecKkou
CMamucmuKu.

Pewenue npakmuyeckux 3a0ay ¢ npumenenuem 6eposmHOCHHbIX MEMOO08.

Ilpakmuueckue 3anamus

HcTopus pa3BuTHs KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEH M CTATHCTUKU U MX POJb B
pasnuuHbIX cdepax uyenoBeUECKOW JKu3HeaeATeslbHOCTU. [IpaBuina KOMOMHATOPUKH.
Pemenne koMOMHaTOpHBIX 3ajgady. Pasmemienus, coderaHuss W IEepecTaHOBKU. buHoM
Hprotona u tpeyronbauk Ilackans. [lpuknagneie 3agauu.

Kitaccnueckoe omnpenencHue BEPOATHOCTH, CBOMCTBA BEPOSITHOCTEM, TEOpPEMa O CyMMeE
BeposTHOCTEM. Bbruncnenne BepostHocTe. Ilpuknagueie 3amaun. Ilpeacrasnenue
YUCJIOBBIX AaHHBIX. [IpukiagHele 3anauu.

I'EOMETPUA

HpﬂMble u njljockocmu 6 npocmpaHcmee

B3auMHoOe pacnonokeHue IByX HpsMbIX B IpocTtpaHcTBe. [lapamienbHOCTh psMOil U
mockocTH. [lapamnenbHocTh mockocTeil. IleprneHIuKyasspHOCTh NPSIMOW U ILJIOCKOCTH.
[lepnenauKkynsip U HAaKJIOHHAs. YTOJI MEXKIY NPSMOM M IUIOCKOCTbIO. J[ByrpaHHBIM yrodi.
Yroa Mexay II0CKOCTAMU. [IepnenaAuKyIsIpHOCTD BYX IIIOCKOCTEH.

['eomeTprueckue nmpeoOdpa3oBaHUs MPOCTPAHCTBA: MapaJUIEIbHbIM IEPEHOC, CUMMETPUS
OTHOCUTEJIBHO IOCKOCTH.

[TapannensHoe mpoekTupoBaHue. [Liowads opmozonanvhou npoekyuu. VI3o0pakeHHe
MIPOCTPAHCTBEHHBIX QUTYD.

MHororpaHHuKH

Bepmmnsl, pebpa, rpaHu MHOTOorpaHHuKa. Paseepmka. Muozocpannsie yanvl. Boinykivie
MHo2oepanHuku. Teopema Diinepa.

[Tpusma. [Ipsimast u naknonnas npusma. [pasunbHas npusma. [apannenenunesn. Kyo.

ITnpamupa. [IpaBuibHas nupamuaa. Y ceuenHas nupamuja. Terpasap.

CummeTtpu B KyOe, B apajuiesienuiesie, B Ipu3Me U MUpaMue.

Ceuenus xky0a, IpyU3Mbl U TUPAMUJIBL.

IIpencraBneHre o© MpaBUIBHBIX MHOTOTpaHHHMKAaxX (TeTpasape, KyOe, OKTa’Jpe,
J0ieKa’Jpe U UKOCadIpe).

Tena u TOBEpXHOCTH BpaICHUS

Hunuuaap u xoHyc. YceueHHbI KoHyc. OcCHOBaHUWE, BBICOTa, OOKOBasi MOBEPXHOCTD,
oOpa3yroias, pa3Beprka. OceBble CEUEHUS U CEYEHUS, MapaljIeIbHbIE OCHOBAHMIO.
[Map u chepa, ux ceuenus. KacarenpHas mIockocTs k cdepe.

N3mepenus B reomeTpun

O06nem u ero usmepenue. Muterpanbaas ¢popmyna oobema.

@opmynsl ob6beMa Kyba, TPSIMOYTOIBLHOTO Mapajiielenurena, MPU3MbI, UIHHAPA.
®opmynbl 00beMa MUpaMUIbl U KoHyca. DOpMyIbl MJIOMAAN TTOBEPXHOCTEN IMUIMHIpA U
koHyca. @opmynbl 00beMa Iapa U miomaau chepsl.

[TogoGue Ten. OTHOIIEHUS TIIOMIAEH TTOBEPXHOCTEH M 00BEMOB TTOJOOHBIX TET.
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Koopaunatel 1 BEKTOPHI

[IpsimoyronbHasg (aekapTroBa) cUCTEMa KoOpauHAT B mpocTpaHcTBe. Dopmyna
paccTOsIHUSA MEXIY ABYMS TOUKaMU. Y paBHEHUS CHEPBI, nIOCKOCMU U NPAMOU.

Bextopsl. Monynp BekTtopa. PaBeHcTBO BEKTOpOB. Cl0XKEHHE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4HCI0. Pa3nokeHue BEKTOpa 10 HANPABICHUAM. YIOld MEXAY HABYMs
BekTopamu. [Ipoeknus BekTopa Ha ocb. Koopannatel BekTopa. CkanspHOE NpPOU3BEICHUE
BEKTOPOB.

Hcnons3oBanyre KOOPAMHAT U BEKTOPOB IIPU PELICHUU MAaTEMaTUYECKUX U MPUKIIAIHBIX
3a/1a4.

IlIpakmuueckue 3anamus

IIpu3Hakyu B3aMMHOIO pAaCIOJIOKEHUs MNPAMBIX. YTOI MeXAy NpAMbIMHA. B3aumuoe
pacIoJIOKEHUE MPSAMBIX U IUIOCKOCTer. [leprneHauKynsap U HaKJIOHHAs K INIOCKOCTH. YTOJ
MEXIYy IpsAMOM M IUIOCKOCTbIO. TeopeMbl O B3aUMHOM DACIOJIOKCHUM HPSIMOW U
m10ckocTd. TeopeMa o Tpex NeprneHuKyIIpax.

IIpu3Haky ¥ CBOMCTBA NapaJIEIbHBIX U NEPIEHANKYIIAPHBIX INIOCKOCTEN. PaccTossHue

OT TOYKH JI0 INIOCKOCTH, OT IIPSIMOM 10 INIOCKOCTH, PACCTOSTHUE MEXK Y
TUTOCKOCTSIMHU, MEXIY CKPEIIMBAIOIIUMHUCS MPSIMBIMH, MEXKy IPOU3BOJIBHBIMH (PUTYpaMu B
IIPOCTPAHCTBE.

[TapannenbHoe MPOEKTUPOBAHUE U €0 CBOMCTBA. Teopema o niowjaou opmo20HAIbHOU
npoeKyuy MHo20y201bHuKa. B3aiMHOE pacIioyio’keHue IPOCTPAHCTBEHHBIX (Uryp.

Paznuunbple Buabl MHOrorpaHHukoB. Mx wu3oOpaxkenus. CedeHus, pa3BepTKU
MHOrorpaHHukoB. [iomane nosepxHoctu. Bunsl cummerpuii B mpocrpanctse. CummeTpus
TeJ BpaIlleHUsI 1 MHOTOIPaHHUKOB. Brrancienue miomaaei 1 00beMoB.

Bexkropel. JleiicTBus ¢ BekTopaMu. [[ekapToBa cuctemMa KOOPAUHAT B POCTPAHCTBE.

YpaBHEHHE OKPYKHOCTH, CPEPHI, ITIOCKOCTH. PaccTosiHue Mex 1y Toukamu. JleicTBHsI ¢
BEKTOpaMH, 3aJaHHBIMU KoopanHartamu. CKaJlspHOE IPOU3BENEHUE BEKTOpPOB. BekTopHOe
YpaBHEHUE NPSIMOU U IIOCKOCTH. VCIIonb30BaHWE BEKTOPOB IIPU JI0KA3ATEIBCTBE TEOPEM
CTEPEOMETPUHU.

JInsi BHEAYJUTOPHBIX 3aHATUM CTYyIEHTAM HapsAy C PELICHHEM 3aad U BBIIOJHEHUS
MPaKTUYECKUX 3aJaHUi MOKHO TNPEMJIOKUTh TEMbl UCCIIEAOBATEIbCKUX U pedepaTUBHBIX
paboT, B KOTOPHIX BMECTO CEPHI OTAENBHBIX MEJIKMX 3aJad U YIpakKHEHUU IpearaTcs
CIO’)KETHBIE 3aJlaHMsl, TpeOyrolue JUINTEIbHOM paboThl B paMKax OJHOW MaTeMaTH4ecKou
CUTyallud. DTU TEMbI MOTYT OBITh KaK MHIUBUAYAJIbHBIMHU 3a/laHUSIMH, TaK U TPYHNIIOBBIMU
JUIsL COBMECTHOT'O BBIIIOJIHEHHUS UCCIIEIOBAHUS.

IIpumephvie memwvi peghepamos, 00KIA008, UCCIEO0BAMENLCKUX NPOEKMO8

* HenpepsiBHBIE 1pOOH.
* IlpuMeHeHUE CIOKHBIX IPOLEHTOB B SKOHOMHUECKUX pacyeTax.

* [lapannenbHOE TPOEKTUPOBAHUE.
* CpenHue 3Ha4ECHUS U UX IPUMEHEHHUE B CTATHUCTHKE.
* BekropHoe 3a1aHne NPSIMBIX U IUIOCKOCTEN B POCTPAHCTBE.
* (CrnoxeHue rapMOHUYECKHX KoeOaHuil.
* I'paduueckoe penieHrie ypaBHEHUI 1 HEPABEHCTB.
* IlpaBuibHBIE U NOIYNPaBUIbHBIE MHOTOTPAHHUKH.
» Konnueckue ceyeHus U X NIPUMEHEHUE B TEXHUKE.
* Tlousarue nuddepennuana u ero NPUIOKEHHS.
* (CxeMbl NOBTOPHBIX UCIBITAaHUN bepHyIm.
HccnenoBanue ypaBHEHMM U HEPABEHCTB € apaMETPOM.
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TEMATHUYECKOE IINTAHMPOBAHUE

IIpu peanmzanuu  conxepkaHus  00IIe0Opa3oBaTEIbHON

y4ueOHOH

JUCLHHUILINHBI

«MaremaTuka: anrebpa M Hayala MaTeMaTHYECKOTO aHalu3a; NeOMETpHUs» B Mpeaesax
ocBoerust OIIOIT CITIO Ha 6a3e OCHOBHOTO O0IIIET0 00pa3oBaHUs C MOJYYCHHEM CPEIHETO
obmero o6pazosanus (I[MIIKPC, [IICC3) makcumanbHast yuyeOHasi Harpy3Ka 00y4Jaromuxcs

COCTaBJIACT:

« mo cremuanbHocTsM CIIO ecrecTBEHHO-HAyYHOTO0 W T'YMaHHTapHOTO mpoduieidr —
188 waca, u3 HuUX ayauTopHas (00s3aTenbHas) HArpy3ka OOydYaroIIMXCs, BKIFOYAs

npakTuyeckue 3anatus, — 188 wacos.
TemaTnueckuii miiad

Bup yueOHoit padoThl ‘ KoaunyecTBo yacos
Aynurtopuble 3auaTus. Conep:xkanue o0yueHusl.
Beenenue 2
Pa3Butue nmoHsATHA 0 YHCIE 10
Kopnu, crenenu u jorapudmsr 22
OCHOBBI TPUTOHOMETPUU 18
OyHKIMH U TpaduKH 16
YpaBHEHUs U HEpABEHCTBA 24
JuddeperurpoBanHbIii 3a4eT 2
Hauana maTeMaTHuecKkoro aHajinsa 16
WHTerpas u ero npuMeHeHue 14
KomOunaropuka 10
DneMEeHTBI TEOPUH BEPOSITHOCTEN U 14
MaTeMaTHYeCKOM CTaTUCTUKU
[Ipsimble ¥ TIIOCKOCTH B IPOCTPAHCTBE 14
MHOrorpaHHuKH U KpyTJIble Tella 14
KoopanHaTsl 1 BEKTOPBI 10
WToroBoe 3aHATHE 2
Hroro: 188

BHeayniuTopHasi caMocToOsiITeIbHAs padoTa

[ToaroroBka BBICTYIUIEHUH T10 3a1aHHBIM
TeMaM, JI0KJIa/10B, pedepaTos, dcce,
WHIMBUYaJIBHOTO IPOEKTA C
HCIIOIh30BaHUEM MH(POPMAIIMOHHBIX
TEXHOJIOTUH U JP.

Ilpomesrcymounas ammecmayus ¢ hopme 3x3amena

Bcero:

188
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XAPAKTEPUCTUKA OCHOBHbBIX BU/IOB yuebHo#

HNEATEJIbBHOCTU CTYAEHTOB

Conep:xanue XapakTepucTHKA OCHOBHBIX BU/IOB /IeSITEJIbHOCTH CTY1€HTOB
00yuyeHUus
(Ha ypoBHe y4eOHBbIX el CTBHUI)
BBenenne O3HaKOMJICHHE C POJBI0O MATEMATHKH B HAyKe, TEXHUKE, YKOHOMHKE,

UH(OPMALMOHHBIX TEXHOJIOTHAX ¥ MPAKTUYECKON IeITeIHHOCTH.
O3HaKOMIICHHE C LETAMH ¥ 33/1a4aMi H3y4eHHs] MAaTEMaTHKHU IIPU
ocBoernu npodeccuit CI1O u crermanprocTelt CI1O

AJITEBPA

Pa3Burne noHATHA
0 YHciie

BrmonHenne apuMeTHIeCKuX ASUCTBUHA HA/l YHCIAMHU, COUeTast
YCTHBIE U TUCbMEHHBIE IPHEMBL.

Haxosxaenne mpuOImKeHHbIX 3HAYSeHUM BETUYHMH U TIOTPEUTHOCTEN
BBIYKCIICHUH (a0COIIOTHON M OTHOCHTENILHOM ); CPAaBHEHHE YHUCIOBBIX
BBIPAKEHUI.

Haxoxnenue omubok B IpeoOpa3oBaHUsIX M BEIYUCICHHUAX (OTHO-
CHUTCS KO BCEM ITYHKTaM IIPOrpaMMBbl)

Kopun, crenenu, nora-
pudmbI

O3HakoOMJIEHHE C TOHATHEM KOPHS N-if CTeNeHH, CBONCTBAMHU pajy-
KaJIOB U NIPaBUJIAMM CPABHEHUS KOPHEHN.

DopMynIupOBaHUE ONPENEICHHS KOPHS U CBOMCTB KOpHEU. Beruucie-
HUE U CPaBHEHHE KOPHEH, BBIOJHEHUE IPUKUIKY 3HAYEHNS KOPHSL.
[IpeobpazoBaHue YUCIOBBIX U OYKBEHHBIX BBIPKEHHH, COJIEpIKa-
LIUX paJnKasbl.

BrimonHeHe pacueToB 1Mo popMyiiaM, COAEPXKAIINM paIuKalbl, Ocy-
LIECTBIISISI HEOOXOANMBIC MTOJCTAHOBKH 1 IIPE0OPa3OBaHUSL.
OmnpeneneHre paBHOCUIBHOCTH BBIPAXKEHHH C paankanaMu. Peme-
HUE UPPALMOHAIBHBIX YPABHEHUH.

O3HaKOMJICHHE C TOHATHEM CTETIEHHU C JeHCTBUTENIFHBIM ITOKa3aTe-
JIEM.

HaxoxneHne 3HaueHUH CTeTIeHH, HCIOIb3Ys IPU HEOOXOIUMOCTH
UHCTPYMEHTAJIbHBIE CPEIICTBA.

3anuceIBaHUE KOPHA N-if CTENIEHH B BU/IE CTENICHH C APOOHBIM IOKa-
3areneM 1 HaoOOpoT.

dopMynupoBaHUE CBOMCTB cTeneHel. Boruncnenue creneneit ¢ pa-
LUOHAJIBHBIM [IOKA3aTeNeM, BBITOTHEHUE IPUKHUIKHA 3HAYEHUS CTe-
[I€HH, CPABHEHHE CTEIICHEH.

[IpeoOpazoBaHue YUCIOBBIX U OYKBEHHBIX BBIPXKEHHH, COlepkKa-
LIMX CTEIECHHU, IPUMEHss CBOICTBA. PeleHne nokasareabHbIX ypaB-
HEHUM.

O3HakoMJICHHE C TPUMEHEHHEM KOpHEH U CTeIIeHel IPHU BEIYHCIIe-
HUU CPEIHUX, ACICHUM OTPE3Ka B «30JI0TOM ceueHumn». Pemienue
IIPUKJIAJHBIX 33Ja4 Ha CJIOKHBIE IIPOLIEHTHI

IIpeodpa3oBanue ajre-
Opanyeckux
BbIPA:KeHUH

Brimonnenue npeobpa3zoBaHuii BRIpOKEHNH, TpUMeHeHHE GopMy,
CBSI3aHHBIX CO CBOMCTBaMU CTETICHEH U JIOrapru(MOB.

Omnpenenenne 006JaCTH JOMYCTUMBIX 3HAUSHUH JIOTaApUPMUIECKOTO
BEIpakeHus. Perenne nmorapupmMuIecKux ypaBHEHUIH

OCHOBBI TPUTOHOMETPUHN

OcCHOBHBIE TOHATHSA

N3yuyenue paaguaHHOTO METOJA U3MEPEHUS YIJIOB BpallleHUs U
HX CBSI3U C TPagyCHON Mepoil. M300pakeHne yrioB BpamieHUs Ha
OKPY>KHOCTH, COOTHECEHHE BEIMYMHBI YTIJIa C €r0 PACHOIO0KEHUEM.
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IIpooonicenue mabauyvi

Copnep:xanue 00y4yeHust

XapaKTepuCTHKA 0CHOBHbIX BHIOB /1esITeJIbHOCTH CTYACHTOB
(Ha ypoBHe y4eOHBIX JeiicTBHUIT)

DopMynupoBaHUe ONPENEICHUH TPUTOHOMETPUUECKUX (HyHKITHH
JUISL YTJI0B IOBOPOTA U OCTPBIX YITIOB IPSIMOYTOJIBHOTO TPEYTONbHU-
Ka ¥ 00BbsCHEHHE UX B3aUMOCBS3U

OcHOBHBIC TPDHTOHOME-
TPUYECKHeE TOKAECTBA

[IpumeHeHne OCHOBHBIX TPHTOHOMETPHUECKUX TOKAECTB AJISI BBIYHC-
JICHUS 3HAUYCHUH TPUTOHOMETPHUYECKUX (PYHKIMH O OJHOM U3 HUX

IIpeoGpa3oBanus npo-
CTEeHINNX TPUTOHOMETPH-
YeCKHMX BbIPAKEHU I

W3yueHre 0CHOBHBIX POPMYJ TPUTOHOMETPUH: POPMYJIIBI CIIOKEHHS,
YIIBOCHUS, TPe0Opa30BaHKs CyMMBbI TPUTOHOMETPHYECKUX ()YHKIIMH
B NIPOM3BEJICHHUE U IPOU3BEICHUS B CyMMY U IPUMEHEHHE TIPH BbI-
YHCJICHUHU 3HAYEHUS] TPUTOHOMETPUYECKOTO BBIPAXKEHHS U YIPOILe-
HHUS €T0.

O3HaKOMJIEHHE CO CBOMCTBAMH CUMMETPUH TOUECK HA EAMHUIHON
OKPYXXHOCTH ¥ IPUMEHEHUE UX JUIS BBIBOJIA (OPMYJT TIPUBEICHHS

IIpocTeiimme TPUTOHO-
MeTpHYeCKHe ypaBHe-
HUSI M HepageHcmea

Perrenue no ¢popmynam 1 TPUTOHOMETPUUECKOMY KPYT'y TIPOCTEH-
LIMX TPUTOHOMETPUYECKUX YPaBHEHUIA.

[IpumMeHeHne oOLIMX METOI0B PEIICHUs YpaBHEHUH (IIPUBEACHUE K
JIMTHEHHOMY, KBaIpAaTHOMY, METO/1 Pa3JIOKEHUSI HA MHOXKUTEIH, 3a-
MEHBI TIEPEMEHHON ) IPH PEIIeHUN TPUTOHOMETPHUIECKUX YpaBHEHUH.
YMeHHe 0TMeuaTh Ha Kpyre pelIeHus IPOCTEHIINX TPUTOHOMETPH-
YEeCKUX HEPABEHCTB

ApKcHHYC, ApDKKOCHHYC,
APKTAHI'€HC YHCJIa

O3HaKOMJICHHUE C TIOHSTHEM OOpPATHBIX TPUTOHOMETPUIECKUX (YHK-
IIHH.

N3ydenue onpeneneHuil apkCuHyca, apkKKOCHHYca, apKTaHI€HCa
yrcia, GopMyJINpOBaHHE UX, H300paKeHHE HAa €IMHUYHON OKPYK-
HOCTH, IPUMEHEHHE MPH PEIICHUH ypaBHEHHUI

®YHKINHA, X CBOMCTBA U TPA®UKU

DyHKIHHA.
IlonsiTHe 0 HenMpepBLIBHO-
cTH QYHKIIUHN

O3HakoMJIEHHE C IOHATHEM IIEPEMEHHOM, IpUMEpPaMU 3aBUCUMOCTEH
MEXy epEeMEHHBIMU.

O3HakOMJIEHHE C IOHATHEM IpaduKa, ONpeieIeHue IPUHAIIIEeK-
HOCTH TOUKU rpaduky ¢pyHkiuu. Onpenenenue no Gopmyie mpo-
CTeHIIIel 3aBUCHMOCTH, Biia ee rpaduka. BripaxkeHue mo gpopmyie
OJHOU MEPEMEHHO uepe3 Apyrue.

O3HaKoMIIeHHE ¢ oTpesieNieHHeM (QYHKINH, GOPMYIHPOBAHHE €TO.
Haxoxaenue o6sacty onpezeneHus 1 00J1acTé 3HaueHUH GyHKIuu

CaoiicTBa QyHKIIUH.
I'paduyeckas uaTEp-
nperauus. [Ipumepsl
(yHKIMOHAJIBHBIX 32-
BHCHUMOCTeH B peajibHbIX
npoueccax u siBJeHHsX

O3HakoMJIeHHE C IpUMepaMH (YHKIIMOHAIBHBIX 3aBUCUMOCTEH B pe-
aJIbHBIX MIPOIIECCaX U3 CMEXKHBIX TUCLUILINH.

O3HaKOMJIEHHE C JOKa3aTeIbHBIMU PACCY>KACHUSIMHU HEKOTOPBIX
CBOWCTB JTMHEHHOHN M KBaJpaTHYHOHN (PyHKIMH, TPOBEACHUE UCCIIEIO-
BaHUS JTMHEWHOW, KyCOYHO-JIHHEWHOW, IPpOOHO-TMHEWHOH 1 KBaapa-
THYHOH (QYHKIHMH, HOCTpoeHne ux rpadukos. [locTpoeHne u yTeHne
rpadukos ¢ynkiuil. MccnenoBanue GpyHKIMu.

CocrapineHue BUIOB (QYHKIUI 0 JaHHOMY YCIIOBUIO, PEIICHUE 3a1ad
Ha 9KCTPEMYM.

BrimosHeHne npeobpa3oBanuii rpadguka GyHKIUHI

Oo0partHbie pyHKIHMHA

W3yaenue nonamus o6pammnoii pynkyuu, onpeaeneHne BIIa 1 no-
cmpoenue epapura 06pamuotl PyHKYuU, HAXoHcOeHue ee 0bracmu
onpedenenus u oonacmu snavenuii. IIpuMeHeHne CBOUCTB GyHKUIUHA
IPH UCCIIEIOBAaHUY YPABHEHUH U PELICHUH 3a/1ad HA SKCTPEMYM.
O3HaKOMJIEHHE C OHSTHEM CII0KHOH QyHKIMH

CrenenHble, MOKa3a-
TeJbHBbIE, JJorapudmu-
YyecKHe U TPUTOHOMe-
Tpuyeckne GyHKIUHU.
OOpaTHbIe TPUTOHOMeE-
Tpudeckue pyHKUUN

Brruncnenue 3HaueHuH GyHKIUH 10 3HAYEHHUIO apTyMEHTA.
Omnpenernenye MOJIOXKEHUsI TOUKU Ha rpaduke 10 ee KOOpJUHATaM U
Hao00pOT.

Hcnonb3oBaHue CBOMCTB (DYHKIUH [JIs CPAaBHEHUS 3HAUCHUH CTere-
Heit u morapumoB.

IMocTpoenue rpagukoB CTENEHHBIX U JIOTAPUYMUUECKUX (YHKIUI.

16




IIpooonacenue mabnuywi

XapaKTepncrnKa OCHOBHBIX BU/I0B J1€ATCJIbHOCTH CTYACHTOB

Coaep:kaHue 00y4eHHUsI " "
Aep y (Ha ypoBHe y4eOHBIX JeiicTBHIA)

Pemienue nokasaTenbHbIX U IOrapU(pMUUECKUX ypaBHEHUI! U Hepa-
BEHCTB I10 U3BECTHBIM aJITOPUTMAaM.

O3HaKOMJICHHUE C TIOHSATHEM HEMPEPBIBHOM MEPUOINICCKON (HYHK-
iH, GopMyITUpOBaHKE CBOWCTB CHHYCa U KOCHHYCA, IIOCTPOCHHE HX
rpaMKoB.

O3HaKOMJIEHHE C IOHATHEM TapMOHUYECKUX KOJleOaHUI U IpuMepa-
MU FapMOHUYECKUX KOJIeOaHUM 1JIs1 ONUCcaHus IPOLECCOB B (hU3HKE
U IpyTUX 00NAcCTSAX 3HAHUSL.

O3HaKOMJICHHUE C TIOHSITHEM Pa3pbIBHOM MEPUOTUUECKON PYHKIHH,
(bopMyIHpoBaHUE CBOIMCTB TaHI'€HCA M KOTAHTeHCA, TIOCTPOCHUE UX
rpaMKoB.

ITpumeHeHue cBOMCTB QyHKIUH 111 cpaBHEHUS 3HAYEHUH TPUTOHOME-
TpUYIECKUX (QYHKIUH, pEIIEHUs] TPUTOHOMETPUIECKUX YPaBHEHU.
Tlocmpoenue epaguros obpamuvix mpuecoHOMempu4ecKux Qynx-
yuil u onpeodenenue no epaPuKram ux c8olcma.

BeinonHeHne npeobpazoBanus rpauKkoB

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IMociienoBaTeIbHOCTH O3HaKOMJIEHHE C IOHSATHEM YUCIIOBOH MOCIIEI0BATENHLHOCTH, CIIOCO-
0amu ee 3a/1aHMs1, BEIYHCICHISIMH €€ WICHOB.

O3nakomnenue ¢ nouamuem npeoeia nocie008amenbHOCmu.
O3HaKOMJICHHE C BBIYUCICHUEM CYMMbI OECKOHEYHOTO YHUCIOBOTO
psia Ha IpUMeEpEe BHIYUCICHHUSI CyMMbI OECKOHEYHO YOBIBAIOIIEH reo-
METPHUECKOI porpeccuu.

Perienue 3a1au Ha ipuMeHeHHE (HOPMYITBI CYMMbI OECKOHEYHO YObI-
BaIOIIEH TeOMETPHIECKON TPOTPECCHH

Ipoussoanast u ee npu- O3HaKOMJIEHHE C IOHITHEM NIPOU3BOAHOM.

MeHeHHe W3zydenue u GopMyIHMpOBaHUE €€ MEXaHUUECKOTO U F€OMETPUUECKO-
IO CMBICIIA, U3Y4YEHHE aITOPUTMA BHIUUCIIEHHS IIPOU3BOHON Ha IpH-
Mepe BBIYHCIICHI MTHOBEHHOI CKOPOCTH U YTIIOBOTO Kod(dunmeHTa
KacaTeJbHOM.

CocraBiieHHe ypaBHEHHUS KacaTeIbHON B 00IIEM BHUIE.

YcBoenue npasui audhepeHpoBaHus, TaOIUIBI TPOU3BOAHBIX
JIEMEHTapHBIX GYHKUMH, IpUMeHeHHe 11 AudGepeHIMPOBaHUS
(GYHKIMH, COCTaBIECHUS YpaBHEHHS KacaTeIbHOMN.

Vi3ydeHne TeopeM O CBA3H CBOMCTB (DYHKIIMU U IIPOU3BOAHOM, (op-
MYITUPOBKA HX.

ITpoBeneHne ¢ MOMOIIBIO TPOM3BOJHON HCCIENOBAHNS (DYHKIIUH, 3a-
JAHHOW (hOopMYIIOii.

YcraHOBIEHUE CBSI3M CBOMCTB (DYHKLUH U IIPOU3BOIHOM O UX Ipa-
¢buxam.

ITprMeHeHNe IPOU3BOIHOM IS PEIICHHS 33124 Ha HaX0XKICHHE
HanOOJIBIIeT0, HANMEHBIIETO 3HAUCHHUS ¥ Ha HAXO0XKJEHHE SKCTPEeMyMa

IlepBooOpasHas O3HakOMJICHHE C TIOHSITHEM HHTErpaia U MepBOoOOpa3HOi.

¥ HHTErpa W3ydenue npaBuia BHIYUCICHUS IEPBOOOPA3HOM U TEOPEMbI
Herorona—Jleitouuna.

Perrenne 3a1a4 Ha CBSI3b IEPBOOOPA3HOM U €€ MPOU3BOIHOM, BEIUHC-
JIEHHE TIEPBOOOPA3HOM ISt JAHHOM (QYHKIIHMH.

Perrenne 3aa4 Ha IPUMEHEHHE HHTETPANIA TS BEIYUCICHHS (HU3H-
YECKMX BEJINYUH M TUIOLIAAEH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHA B CHCTEMBI O3HaKOMJIEHHE C IPOCTEHIINMHU CBEACHUAMH O KOPHAX anredpande-cKux
YPaBHeHHIl YpaBHEHUH, MOHATHSIMH UCCIIEIOBAaHMs YPaBHEHUH U CUCTEM ypaBHEHHH.
HepagencrBa u cucre- Wzydenne TeOpHM paBHOCHIBHOCTH YpaBHEHHMH U ee npumeHenus. Ilo-
MBI HEPABEHCTB € ABYMS BTOPEHHME 3allMCH pPEIICHHs CTaHAApPTHBIX YpaBHEHWH, MpPHUEMOB Npeol-
nepeMeHHBbIMHU pa3oBaHMs ypaBHEHU [UIs CBElIEHHUS K CTAaHJAPTHOMY YPaBHEHHIO.
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IIpooonicenue mabauyvi

Coaep:xanue 00y4eHust

XapaKTepuCTHKA 0CHOBHbIX BHIOB /1eSITeJIbHOCTH CTYAeHTOB
(Ha ypoBHe y4eOHBIX JeiicTBHIT)

Perienue panmoHanbHBIX, UPPALMOHANBHBIX, TOKA3aTEIbHBIX

Y TPUTOHOMETPUYECKUX YPAaBHEHUI U CHCTEM.

Hcnonb3oBaHue CBOHCTB U rpadpukoB QyHKIMIA IS pelieHus ypas-
Henuil. [loBTOpeHne OCHOBHBIX IPUEMOB PEILICHHS CUCTEM.

Perienue ypaBHeHHU# ¢ IPUMEHEHHEM BCEX MPUEMOB (Pa3okKCHHUS

Ha MHO>KUTEJH, BBE/ICHHSI HOBBIX HEM3BECTHBIX, IIOICTAHOBKY, Tpadu-
YECKOT0 METO/Ia).

Perienue cucreM ypaBHEHHI C MPUMEHEHNUEM Pa3JIMYHBIX CIIOCOOO0B.
O3HaKOMJIEHHE ¢ OOIMMH BOIIPOCAMH PELICHUS] HEPABEHCTB U HCIIOJIb-
30BaHHE CBOIMCTB U rpadMKoB QyHKIHHA NP PEIICHUN HEPABEHCTB.
Pemenne HepaBeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHHUEM Pa3iIny-
HBIX CIIOCOOOB.

[IpumMeHeHne MaTeMaTHYECKUX METOJIOB JUIsl PELICHUsS COJIepKATeb-
HBIX 3aJ1a4 U3 pa3InYHbIX o0JlacTell HayKH U NpakTHKH. HTEepIpe-
THPOBaHHE PE3YJIbTATOB C YI€TOM pPeabHbIX OIPAaHUYCHUI

3JEMEHTHI KOMBUHATOPHUKHA, TEOPUU BEPOSITHOCTEM U CTATUCTAKHA

OcHOBHBIE TOHATHS
KOMOUHATOPUKH

HV3ydenne npaBuna KOMOMHATOPHUKH ¥ IPHMEHEHHUE TIPH PEIICHUH
KOMOWHATOPHBIX 3a1ad.

PenieHre KOMOMHATOPHEBIX 3a/1a4 METOAOM Itepebopa U [0 MPaBHITY
YMHOKCHHSI.

O3HaKoMIIEHHE C MOHATHAMH KOMOMHATOPUKH: pa3MEIIeHUsIMH, CO-
9YeTaHUAMH, IepeCTaHOBKAMHU 1 (POpPMyIaMu [T X BEITHCIICHHS.
OOBbsicHeHNe U IpUMeHeHne GOPMYIT [Tl BEIYHUCICHHS pa3MelleHHH,
HIEPECTAaHOBOK U COYCTAHMUI IIPH PELICHHUH 3a/1a4.

OsnakomieHue ¢ 6uHoMoM HbroToHa u TpeyroibsHukoM [lackans.
PernieHne NpakTHYECKHX 33714 C HCIIOJIb30BaHUEM TIOHATUH U TIpa-
BHJI KOMOWHATOPHUKHU

DJieMeHThI TEOPUH
BEPOSATHOCTEH

W3ydeHue K1acCH4ecKoro onpeseaeH s BepoITHOCTH, CBOICTB Bepo-
SITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

PaccmoTpenue npumMepoB BEIUUCIIEHUS BeposiTHOCTEH. Pemenmne
3a7a4 Ha BBIYHCIICHHAE BEPOSITHOCTEH COOBITHI

IIpencraBiieHne JTaHHBIX
(Tabauubl, AMATPAMMBI,
rpapuxu)

O3HakoOMJIEHHE C IIPEICTAaBIEHUEM YHCIIOBBIX JAHHBIX M UX Xapakre-
PHUCTHKaMH.

Pemenne npakTHYEeCKUX 3a4a4 Ha 00pabOTKY YHMCIIOBBIX JaHHBIX,
BBIUMCIICHAE UX XapaKTEPUCTUK

IF'EOMETPUA

IIpsiMble ¥ MJIOCKOCTH B
MPOCTPAHCTBE

@opMynIupoBKa U IPUBECHHUE 10Ka3aTEIbCTB IPU3HAKOB B3aUMHOTO
pacroioKeHHs IpsAMBIX U IIIocKocTel. PacniozHaBaHue Ha depTe-Kax u
MOJETIAX PA3IMYHBIX CIIy4aeB B3aHMHOI'O PACIIOI0XKEHHS IPsSI-MbIX U
IUIOCKOCTEH, apryMEHTUPOBaHHE CBOUX CyxaeHui. dopmynupoBaHue
OIIpe/IeNIeHUH, IPU3HAKOB U CBOMCTB Iapajljleb-HbIX U IEPIEHAUKYIIPHBIX
IUIOCKOCTEH, IBYTPaHHbIX U JIMHEHHBIX YIJIOB.

BeoinonHenyne nocTpoeHus yrioB MeXIy NPSAMBIMU, IPAMON U IUIO-CKOCTBIO,
MEXKY MIOCKOCTSMHU 10 ONKUCAHMIO U PACTIO3HABAHUE UX HA MOJENAX.
[IpuMeHeHne IPU3HAKOB U CBOWCTB PACIIONOKEHUS MPSAMBIX U MJI0-CKOCTEH
IIPH PELICHUH 3a]ad.

W300paskeHne Ha pUCYHKaxX U KOHCTPYMPOBAHUE Ha MOAEIAX Hep-
MIEHIUKYJSPOB M HAKJIIOHHBIX K IJIOCKOCTH, IPSAMBIX, apaJlIeIbHbIX
IUIOCKOCTEH, YIJIOB MEXy IIPSIMOIl U IJIOCKOCThIO U 000CHOBAaHUE MOCTPOEHUSL.
Pemenue 3a7a4 Ha BBIYUCIICHUE TEOMETPUUECKUX BeIMUMH. ONUCHI-BaHUE
paccTOAHUS OT TOYKH JI0 INIOCKOCTH, OT NMPSMOM O INIOCKO-CTH, MEXKIY
IUIOCKOCTSIMH, MEXKAY CKPEIUBAIOIIUMHUCS IPAMBIMH, MEKIY IIPOU3BOJILHBIMHU
burypamu B IpoCTPaHCTBE.
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IIpooonocenue madauyvl

Copnep:xanue 00y4yeHust

XapakTepucTHKA 0CHOBHBIX BU/OB JesITeIbHOCTH CTYeHTOB
(Ha ypoBHe y4eOHbIX JeiicTBHIA)

®opMynTpOBaHUE U I0Ka3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUSX
(TeopeMm cyliecTBOBaHUS, CBOMCTBA).

N3o0pakeHne Ha YepTekax U MOJCISIX PACCTOSHUAS 1 000CHOBaHUE
cBOHX CyxaeHnil. OnpeaencHre U BEIYNCICHNE PACCTOSIHUN B TIPO-
crpaHcTBe. [IpumeHeHne GOpMyT U TEOpeM IUTAHUMETPHU JUIS pelie-
HUS 3a]1a4.

O3HaKOMJIEHHUE C TIOHATHEM I1apajlIeNIbHOTO IIPOSKTUPOBAHUS U €r0
cBoiictBamMu. Popmyauposanie meopemvl 0 NIOWAOU OPMOSOHAb-
HOU NPOEKYUU MHO20Y20TbHUKA.

IIpumMeHeHne Teopun 1711 000CHOBAHMS IOCTPOCHUI U BBIYHUCIICHUIA.
ApryMEeHTHPOBaHHE CBOHMX CYXKJIEHUI O B3aHMHOM PACIOJIOKCHUH
MIPOCTPAHCTBEHHBIX GUTYD

MHororpaHHMKH

OnucaHye ¥ XapaKTepUCTUKA Pa3IMYHbIX BUI0B MHOTOI'PAHHHUKOB,
MIEPEYHCIIEHUE UX AJIEMEHTOB U CBOICTB.

N300paskeHne MHOTOTPaHHUKOB H BBIIIOJIHEHUE OCTPOSHHUS HA U30-
Opa)XeHHUSIX U MOJIEIISIX MHOTOTPaHHUKOB.

BrrunciieHne THHEHHBIX 2JIEMEHTOB U YTJIOB B IIPOCTPAHCTBEHHBIX
KOH(UTrypauusix, apryMeHTHPOBAHUE CBOMX CYKICHUH.
XapakTepucTuka U H300pakeHue CeUeHUs, pa3eepmKi MHO202PAH-
HUK06, BBIYUCIICHUE IUIOMIael TOBEPXHOCTEH.

ITocTpoeHue MPOCTEHIIMX CeUeHHI KyOa, MPU3MBbI, mHpamMusl. [1pu-
MeHeHHe (aKTOB U CBEJCHUH 13 IUIAHUMETPHH.

O3HakOMJIEHHE C BUIAMH CHMMETPHUH B IPOCTPAHCTBE, (HOPMYITHpPO-
BaHME OIPE/CIICHUH 1 CBOMCTB. XapaKTepPUCTHKA CHMMETPUH TeJ
BpALICHUS] © MHOTOTPAHHUKOB.

[IpumMeHeHne CBOCTB CHMMETPHUH MIPU PELICHUH 3a]ay.
Hcnonp3oBanne NpHOOPETSHHBIX 3HAHUH JJISI UCCIIECIOBAHUS U MOJIe-
JIMPOBAHUS HECTIOKHBIX 3a/1ad.

N300paskeHne OCHOBHBIX MHOT'OIPaHHHUKOB U BHIIIOJHEHHE PUCYHKOB
110 YCJIOBUSIM 3aj1a4

TeJia 1 TOBEPXHOCTH
BpallleHUs!

O3HaKOMJICHHE C BUJIAMH TeJl BpalIeHuUs, (POPMYITHUPOBAaHKIE UX OTIpe-
JICJICHUH ¥ CBOWCTB.

DopMyIHpOBaHUE TEOPEM O CEUEHUH IIapa MIOCKOCTHIO U MIIOCKO-
CTH, KacaTeJIbHOH K cdepe.

XapakTepucTHKa U U300pakeHHe TeJl BpallleHNs, UX Pa3BEPTKH, ce-
YEHHS.

Pemenwne 3a1a4 Ha IOCTPOEHUE CEUSHHIA, BEIUMCIICHNE IITHH, PACCTO-
SIHUH, YTJI0B, momaael. IlpoBeaeHne noka3ateabHbIX paccyXAeHUN
IIPU peLIeHUH 3a/1ad.

[IpuMeHeHne cBOICTB CUMMETPUH IIPU PELIEHUH 3afiay Ha Tejla Bpa-
IIEHNs, KOMOMHAIINAIO TEIL.

N300paskeHre OCHOBHBIX KPYTJIBIX TEJ U BBITIOJHEHHE PUCYHKA O
YCIIOBUIO 331a91

HN3mepenus B reomeTpun

O3HakOMJIEHHE C NOHITUAMU IUIOIAIN U 00beMa, aKCHOMaMu

U CBOICTBaMH.

Pemenue 3a1a4 Ha BBIYUCIICHUE IUIONIAeH TIIOCKUX (DUTYp ¢ IpUMe-
HEHHEM COOTBETCTBYIOMNX (GOopMyIT 1 (haKTOB U3 IITAHUMETPHU.
H3ydeHne TeopeM O BBIYHCICHHH 00BEMOB MPOCTPAHCTBEHHBIX Tel,
pelIeHue 3aa4 Ha IpUMeHeHHe (OpMYIT BEIYHCICHUS 00BEMOB.
W3zydenne GhopMy:t At BEIMUCICHHS MJIOIAAeH HOBEPXHOCTEH MHO-
TOTPAHHUKOB U TEJ BPALICHHS.

O3HaKOMJIEHHE C METOJOM BBIYHMCIICHHS IJIOIAN IOBEPXHOCTH CHEpBI.
Pemenue 3ana4 Ha BIYUCIICHUE IUIOLIAAEH TIOBEPXHOCTH [IPOCTPaH-
CTBEHHBIX TEI

KOOpZ[l/IHaTbI H BEKTOPBI

O3HaKOMJICHHUE C IIOHATHEM BEKTOpaA. I/ISY‘IGHI/IG HCKapTOBOﬁ CHUCTC-
MBI KOOPpAUHAT B IPOCTPAHCTBE, IOCTPOCHUE 110 3aJaHHBIM KOOPpAH-
HaTaM TOYCK U HJ'[OCKOCTCﬁ, Hax0XICHNEC KOOpAUHAT TOYCK.
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Oxonuanue maoauywvl

Copnep:xanue 00y4yeHust

XapakTepucTHKA OCHOBHBIX BU/IOB /IeSITeIbHOCTH CTY/IeHTOB
(Ha ypoBHe y4eOHBIX JeiicTBHUIT)

Haxosxnenue ypaBHeHUH OKPYKHOCTH, c(hepbl, INIOCKOCTH. Bbrunc-
JICHUE PACCTOSHUN MEX1y TOUKaMH.

W3yueHnue cBONCTB BEKTOPHBIX BEJIMUMH, IPABUI Pa3JIOKEHUS BEK-
TOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPaBHUJI HAX0XKJICHUSA KOOPIH-
HaT BEKTOpa B [IPOCTPAHCTBE, NPaBUJI IEHCTBUI C BEKTOpaMH, 3a/1aH-
HBIMH KOOpAMHATAMHU.

[IpumMeHeHne TeopuH NpU pelIeHHH 3a1a4 Ha IeHCTBUS C BEKTOPAMH.
W3ydenue cKaasipHOro NPOU3BEICHUS BEKTOPOB, BEKTOPHOIO ypaB-
HEeHMs NpsAMOH U IIockocTH. IIpuMeHeHre Teopuu npu peleHny 3a-
Jlay Ha AEeHCTBUA C BEKTOpaMH, KOOPJIMHATHBIN METOJ], IPUMEHEHHE
BEKTOPOB JIJIs BBIYMCIICHHUSI BEJTMYHMH YIJIOB U PACCTOSIHUI.
O3HakOMJIEHHE C JOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPUH O B3aHMHOM
PAacIoIOKEHHUH NPSAMBIX U IIJIOCKOCTEH ¢ UCIOIb30BaHNEM BEKTOPOB.
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YUYEBHO-METOJIMYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE

ITPOI' PAMMBI YUEBHOU JJUCILIUTIJIMHBI «MaremaTuka:
anreOpa ¥ Hadajla MaTeMAaTHYECKOT0 aHAIN3a; T€OMETPUS»

OcBoeHue mporpaMMbl y4eOHOM nucuuruiiHel «Matemaruka: anreOpa M Havana
MaTEMaTHYECKOro aHalli3a; TeOMETPHs» MpeanojiaraeT Hajluuue B MNpo¢ecCHOHATbHON
0o0pa3oBaTeNbHON OpraHu3aluy, peajau3ymrolleld 00pa30BaTEIbHYI0 HPOrpaMMy CpPEIHEro
obmero obpazoanusi B mpexaenax ocBoeHust OIIOIT CIIO na 6a3e OCHOBHOrO 0O0IIEro
oOpa3oBaHus, y4eOHOro KaOuMHETa, B KOTOPOM MMEETCS BO3MOXKHOCTb OOECIEeYUTh
oOyyaromumcsi CBOOOTHBIA JOCTyn B VHTEpHET BO Bpemsi y4eOHOTro 3aHSATHS M IEPHOL
BHEY4YEOHOU eI TeTbHOCTH.

[Tomemenne  kabuHeTa  JOJDKHO  YHOBJIETBOPATH  TpeboBaHwsiM  CaHuTapHO-
snuAeMUoNIoruueckux npasui u HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHALIIEHO
TUTIOBBIM  O0OpYZOBaHMEM, YKa3aHHBIM B HACTOSIIMX TpPEOOBAaHUSAX, B TOM YHCIE
CHEHATIM3UPOBAaHHON y4yeOHONH MeOEenpl0 M CpeACTBAMH OOY4YeHHS, JTOCTATOUYHBIMH [
BBINTOJIHEHUS TPEOOBAHUH K YPOBHIO TIOATOTOBKU O0YYAFOIIIUXCS.

B xabunere A0MKHO OBITH MYJIbTUMEIUKHHOE O0OPYIOBaHHE, MOCPEICTBOM KOTOPOTO
Y4aCTHUKU 00pa30BaTeIbHOrO MPOoIlecca MOT'YT MPOCMATPHUBATh BU3YAIbHYIO HHPOPMAITHIO
[0 MaTeMaTHKe, CO3/1aBaTh MPE3EHTAIINH, BUJICOMATEPHUAIIbl, UHBIE JOKYMEHTHI.

BcoctaB  y4eOHO-METOAMYECKOTO ¥ MaTepHaJIbHO-TEXHHYECKOTO  OOecredeHus
nporpamMMmbl yueOHOH aucuuiuiHbel «MaremaTrnka: anredpa W Hadajga MaTeMaTHYeCKOTo
aHaJN3a; TEOMETPUS» BXOIAT:

* MHOTO()YHKIMOHATBHBIN KOMITJICKC TPEIo1aBaTelIs;

* HarJIsAHbIC MOCOOUS (KOMIUIEKTHI Y4eOHBIX TaOJIHII, TUIAKATOB, TOPTPETOB
BBIJIAIONIMXCS YICHBIX-MAaTEMATUKOB U JIp.);

*  HHPOPMAIMOHHO-KOMMYHHUKATUBHBIC CPEJICTBA;

* JYKPaHHO-3BYKOBBIE TTOCOOUS;

* KOMIUIEKT TEXHUYECKON TOKYMEHTAIMH, B TOM YHCJIe MMaclopTa Ha CpeicTBa
o0OyueHus, THCTPYKITUH 110 UX UCTIOIB30BAaHUIO U TEXHUKE 0€30MacHOCTH;

* OuOMMOTEYHBIN QOHS.

B 6ubnuoreunsiii poHI BXOIAT yueOHUKH, yueOHO-MeTonndeckue KoMruiekTsl (YMK),
o0ecreynBaoIMe OCBOCHUE Y4eOHOW AucUuIUIMHBI «MaTtemaruka: aireOpa M Hayaia
MaTEMaTHUYECKOr0 aHaliu3a; TIEOMETPHs», PEKOMEHJOBAaHHBIE MWJIM JOIYIIEHHBIE IS
UCMOJb30BaHUS B NMPO(ECCHOHAIBHBIX 00pa30BaTENbHBIX OPraHU3aLUAX, PeaU3YIOIIUX
00pa3oBaTeNbHYIO TMPOrpaMMy CpeaHero oOmero oOpa3oBaHUS B Ipelesiax OCBOEHHUS
OITOIT CIIO nHa 6a3e 0CHOBHOI'O 00IIIET0 0OPa30BaAHHUS.

bubnmoreunslii poHA MOXKET OBITH TOTOIHEH SHUUKIIONEANUIMH, CIPABOYHUKAMH,
Hay4HOU, HAy4YHO-TIONYJIAPHOM U IPYroW IUTEpaTypOil IO MaTeMaTHKE.

B nmpornecce ocBoeHuMst mporpamMmbl yd4eOHOM MUCHMIUIMHBI «MaremaTtuka: anrebpa u
Hayajla MaTeMaTHMYeCKOro aHajiu3a; TEOMETPUs» CTYAEHTbl JOJDKHBI  IOJy4UTh
BO3MOXXHOCTh JIOCTyNa K OJJIGKTPOHHBIM y4eOHBIM MaTepuajaM [0 MaTeMaTHuKe,
UMEIOIIMMCST B CBOOOJHOM JocTyne B ceTd VHTepHET (9JIeKTPOHHBIM KHHTam,
MpaKTUKyMaMm, Tectam, Marepuanam EI'D u ap.).

1 [Tucemo MunucreperBa o6pazoBanus u Hayku PD ot 24.11.2011 Ne M/1-1552/03 «O06 ocHamieHnn o01eo0pa3oBaTeibHbIX
yUpexJIeHHH yueOHbIM U y4eOHO-1a00paTOPHBIM 000PYIOBAaHUEM.
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PEKOMEHAYEMAZ JIMTEPATYPA

g ctyneHToB

Anumos II.A. u Op. Matemaruka: anreOpa M Hayajlla MaTEMaTUYECKOTO aHAJIN3a,
reomerpus. Anredpa M Hayajla MaTeMaTHMYecKoro aHaiu3a (0a30Bbld U yriIyOJEHHBIH
ypoBHH).10—11 knaccel. — M., 2017.

Amanacsn JI. C., Bymysos B. @., Kaoomyes C. b. u Op. Maremaruka: aiaredpa v Hadaja
MaTeMaTH4ecKoro ananusza. I'eomerpus. ['eomerpust (0a30BbIil U yriIyOJeHHBIH ypOBHH).
10—11 xmaccel. — M., 2017.

bawmaxkose M.M. Marematuka: y4eOHHUK JUIsl CTyA. YUYPEKIECHUU cpen. mpod.
obpazoBanus. — M., 2017.

bawmaxose M.J. Matematuka. COOpHUK 3a71a4 NMPOPUIHLHON HANPaBICHHOCTH: Yy4eO.
mocodue s CTy. yupekaeHuit cpea. mpod. odbpazosanus. — M., 2017.

bawmaxose M.1. Marematuka. 3ajaqyHuK: y4e0. mocodue s CTy/. YUYPEKIACHHUM Cpel.

npod.obdpazoBanus. — M., 2017.

bawmarxoe M.M. Matematuka. DJIEKTPOHHBIM y4yeO.-METON. KOMILIEKC M CTY.
yupexxaeHui cpea. npod. odbpasosanus. — M., 2015.

bawmaxos M.M. Matematuka (6a30BbIii ypoBeHs). 10 kiacc. — M., 2018.

bawmaxose M.M. Matematuka (6a30Bbliii ypoBens). 11 kimacc. — M., 2018.

bawmaxos M.M. Anrebpa u Hadana aHanu3a, reometpust. 10 kimace. — M., 2016.

bawmaroe M. M. Marematuka (6a30Bbiii ypoBenb). 10 kinace. COopHuUK 3a1a4: yueO.

mocobue. — M., 2008.

bawmarxoe M. U. Maremaruka (6a30Bbiii ypoBenb). 11 kimacc. COopHHK 3amad: y4eO.
mocobue. — M., 2012.

bozomonos H. B., Camoiinenxo I1. U. Matemaruka: yueOnuk ans CIIO (5 uznanue). —
M., uznatenscTBo «kOpaiity, 2015.

Kocomonos H. B., Camotinenxo I1. Y. IlpakTudeckue 3aHATHS 110 MaTeMaTHKe: yaeOHOe
nocobue st CIIO (11 uznanue). — M., uznarensctBo «FOpaiit», 2016.

I'yces B.A., I'pucopves C.I'., Heoneuna C.B. Matematuka ans mnpodeccuit u
CIEeLUANbHOCTEN COLMATbHO-3KOHOMUYECKOT0 MPOo(UIIs: YUeOHUK ISl CTYA. YUPESKICHUN
cpen. mpod. obpazoBanus. — M., 2014.

Konseun FO.M., Tkauesa M.B, ®@edeposa H.E. u op. MatemaTuka: anredpa u Havdajia
MaTe-MaTUYECKOro aHanu3a. Anrebpa ¥ Hayala MaTeMaTHYeCKOro aHanuza (0a3oBBIA U
yriyonennsiit ypoBuu). 10 kiace / mox pea. A.b. Kwmxdenko. — M., 2014.

Konseun IO.M., Tkauesa M.B., @edeposa H.E. u op. MatemaTuka: anrebpa U Havaia
MaTe-MaTUYEeCKOro aHanu3a. Anrebpa M Hayala MaTeMaTHYeCKOro aHanuza (0a3oBBIA U
yriyonenssiit yposau). 11 knace / nog pea. A.b.2Kuxuenko. — M., 2014.

Jns nmpenonasarenein

®enepanbHblil 3aK0H 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
®eneparnuny». [Ipukaz MunuctepcTBa oOpa3oBanus 1 Hayku PO ot 17.05.2012 Ne 413
«O06 yTBepxkieHNH (peepanbHOro rocy1apCTBEHHOIO 00pa30BaTeIbHOIO CTaHAapTa
cpemHero (IMOJTHOT0) 00IIeT0 00pa30BaHUSI.

[Ipuka3z Munuctepcra oopazoBanusi U Hayku P® ot 29.12.2014 Ne 1645 «O BHecenuun
n3menenuit B Ilpukas MunucrepctBa o6pasoBanust 1 Hayku Poccuiickoit denepannu ot
17.05.2012 Ne 413 «O06 yrBepkACHHH  (elepaIbHOTO  TOCYIapCTBEHHOIO
00pa3oBaTeNbHOrO CTaHIAPTa CPeaHETo (TIOJIHOT0) 00IIero 00pa3oBaHUs .
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[Tucemo JlemaprameHTa TOCYJapCTBEHHON TMOJUTHKH B c(epe MOATOTOBKH pabovmx
kagpoB u JIIIO MunucrepcrBa oOpazoBanust u Hayku P® ot 17.03.2015 Ne 06-259
«PexoMeHaMu 1Mo OpraHu3aliy NOTyYEHHUs CpelHero oo1ero oo6pa3oBaHus B Mpeaenax
OCBOEHUSI 00pa30BaTENbHBIX MPOTPAMM CpEIHEro MpodeccruoHalbHOTO 00pa3oBaHMs Ha
0aze OCHOBHOro oOmiero oOpa3oBaHHs ¢ y4eToM TpeOoBaHHWi  (eaepaabHbIX
rOCy/IapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB U TMOJy4yaeMoW mpodeccun HUiIu
CHEIMAILHOCTH CPEIHEro MPOo(hecCHOHATTLHOTO 00Pa30BAHHUS.
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