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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o011e00pa3zoBaTebHON y4eOHOM JACIUTUIMHBI
«Marematuka»  HpeaHa3HadeHa 1 U3Y4YeHUsT ~ MaTeMaTWUKd B
npodeccuoHanbHbIX 00pa3oBarenbHbX opranuzanuax CIIO, peamusyrommx
00pa3oBaTeIbHYIO MPOrPaMMy CpPEIHETro O0IIero oOpa3oBaHusl B Mpeaeiax
OCBOCHUSI OCHOBHOM TpodeccuoHanbHOM oOpazoBaTenbHOM nporpammbel CITO
(OIIOII CIIO) Ha 6a3e OCHOBHOIrO OOIIEro OOpa3oBaHUS IMPHU MOATOTOBKE
KBATM(UIIMPOBAHHBIX PaOOUUX, CIY>KAIIUX U CICIHAIIMCTOB CPEIHETO 3BEHA.

[Iporpamma pa3zpaborana Ha ocHoBe TpeboBanuit D®I'OC cpegHero
oOmiero oOpa3oBaHUs, TPEABSIBISAEMBIX K CTPYKType, COAEPKAHUIO U
pe3yiabTaTaM  OCBOCHHMS  yuyeOHOM  JaucuMIUIMHBI — «MaTtemaTuka», B
COOTBETCTBUM C PexomMeHIanusiMu IO OpraHu3aluM TOJYUYEHUs] CPEIHEro
obmiero oOpa3oBaHUs B TIpejaeiiaX OCBOSHHUS OOPa30BaTENIBHBIX MPOTPAMM
cpenHero mpodeccuoHanbHOrO 00pa3oBaHUs Ha 0a3e OCHOBHOIO OOIIEro
oOpa3oBaHUs C YydeToM TpeOoBaHUM (QeaepaibHBIX TOCYAapPCTBEHHBIX
00pa3oBaTeIbHBIX CTAHAAPTOB U MOJTydyaeMol Mpo(eCcCuu Wiu CIeHaIbHOCTH
cpenHero npodeccuoHalbHOTO oOpa3zoBanus (mucbMo JlemapramenTa
rOCy/IapCTBEHHOM MOJMTUKU B cdepe MOoAroToBKH pabounx kaapoB u IO
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue mporpaMMbl «MaTemMaTHKa» HaINpaBJIE€HO Ha JIOCTHKEHUE
CIEIYIOIIMX LeJIe:

BOCIIUTAHWE  TPAXKJAHCTBEHHOCTH, COLMAIBHOW  OTBETCTBEHHOCTH,

IPaBOBOIO CaMOCO3HaHMUS, naTpUOTU3MA, MIPUBEPKEHHOCTU

KOHCTUTYIIMOHHBIM npuHIunam Poccuiickon denepanuu;

pa3BUTHE JIMYHOCTU HA CTAJNM HAYaJIbHOM COLMAIU3allii, CTAHOBIICHHE

IPaBOMEPHOTO  COIMAJIBHOTO  IOBEJCHUS,  TOBBIILICHHE  YPOBHSA

MOJIMTUYECKOM, MPAaBOBOM W  JIYXOBHO-HPABCTBEHHOW  KYJBTYPBI

MOJPOCTKA;

yrayOjaeHne uWHTepeca K M3YYCHHUIO COIMAIbHO-PKOHOMUYECKUX U

MOJIMTUKO-TIPABOBBIX TUCIUIUINH;

- yMEHuE ToJyyaTb HWH(POpMALMI0O U3  Pa3IUYHBIX HCTOYHHKOB,
aHaJM3UPOBATH, CUCTEMATU3UPOBATH €€, JIeTaTh BHIBOJIbI U IPOTHO3BIL;

- cojeiicTBue (POPMUPOBAHUIO UEJIOCTHOM KapTUHBI MHUPA, YCBOCHHIO
3HaHUK 00 OCHOBHBIX cdepax UeT0BEUYECKOU NeATETHbHOCTH, COITUATBHBIX
MHCTUTYTaX, HOPMax pEryJIupoBaHus OOILECTBEHHBIX OTHOILICHUM,
HEOOXOJUMBIX [ B3aUMOJCHCTBHS C JPYTMMH JIOJAbBMH B paMKax
OTJIEJIbHBIX COLIMAIBHBIX TPYMM U O0IIECTBA B LIETIOM;



dbopMupoBaHUE MOTHBALIMM K OOILIECTBEHHO IMOJIE3HON AESATEIbHOCTH,
[IOBBIILICHUE  CTPEMJIEHUS K CaMOBOCIIMTAaHUIO, CaMOpEAIN3alluy,
CaMOKOHTPOJIIO;

[IPUMECHEHHUE IIOJYYEHHBIX 3HAHUM U YMEHMM B IIPAKTUYECKOH
JEeSATENbHOCTU B PA3IMYHBIX cepax 0OIIEeCTBEHHON KU3HU.

B nporpammy BKIIIOUEHO cojep:kaHHe, HalpaBlIeHHOE Ha (HOPMHUPOBAHHE Y
CTYIACHTOB KOMIIETCHIIMH, HEOOXOMWMBIX [JIsi KadeCTBEHHOTO OCBOCHUS
OCHOBHOH mnpodeccuoHanbHOl oOpa3oBaTenbHoi mporpamMmbl CIIO Ha 6aze
OCHOBHOT0 00miero o0pa3oBaHHMs C TIOJIy4EHHEM CpEIHEro OOIIero
0o0pa30oBaHMs;, TMPOTPAaMMBI TIOJATOTOBKM KBaTU(HUIIMPOBAHHBIX pPaOOUUX,
CITy’KalluX, MPOrpaMMBbl IOATOTOBKH crieranucToB cpeanero 3BeHa (IITIKPC,
[TIICC3).

OBIIASI XAPAKTEPUCTHUKA YYEBHOM JTUCITUTLINHBI

Marematuka sBhsiercs  (QyHAaAMEHTAIBHONW  00mIe00pa3oBaTeIbHOM
JTUCITUIUTMHONW CO CJIOXKHBIIUMCS YCTOWYMBBIM COJICpKaHUEM W OOIIUMHU
TpeOOBaHHUSIMH K MIOATOTOBKE 00YUYaAOITUXCS.

YueOHnas aucnuiuinHa «MaTtemaTrka: anredpa, Havyaja MaTeM.aHasn3a,
TEOMETPHUS» U3yJaeTcs B 00IIe00pa30BaTEIHbHOM IIUKIIE YIeOHOTO IIaHa

OO0mue ey u3ydeHnss MaTeMaTUKA TPAIUIIMOHHO PEATU3YIOTCS B YETHIPEX
HanpaBJICHUSIX:

1) oO1ee mpeacTaBieHne 00 UaesX U METOJaX MaTEMAaTUKH;

2) HHTEJICKTYyaJIbHOE Pa3BUTHE;

3) OBJIaJICHUE HEOOXOIMMBIMU KOHKPETHBIMH 3HAHUSIMHA U YMCHUSIMH;

4) BOCITUTATEIILHOE BO3/ICHCTBHE.

[Mpodunmzanus neneit MareMaTuueckoro oOpa3oBaHUs OTpakaeTcs Ha
BBIOOpE MPUOPHUTETOB B OPTAHU3AIUN YUSOHOU IeITeTFHOCTH 00yUYatomuXCsl.

N3yuenne wmarematukd Kak MNpouibHONW 0O0IIeo0pa3oBaTeIbHOM
y4eOHOM TUCIUTUTHHBI, YIUTHIBAIOIICH crienn(PrKy OCBauBa€MbIX CTY/IEHTAMU
npodeccuii CITO nnu cienmansaocTr CI1O, obecnieunBaercs:

- BBIOOPOM Pa3TUYHBIX TIOJIXO/IOB K BBEACHUIO OCHOBHBIX TIOHATHI;

- (popMHUpPOBaAHUEM CUCTEMBI YUCOHBIX 3aJJaHU, 00€CTICUNBAIOIIINX
7 (PEeKTUBHOE OCYIIECTBICHUE BHIOPAHHBIX 11EJIEBBIX YCTAHOBOK;

- oborameHueM CIeKTpa CTujed ydeOHOW JesATENhbHOCTH 3a CYET
COTJIaCOBAHMS C BEAYIIUMHU JCSATEIBHOCTHBIMH XapaKTEPUCTUKAMHU
BbIOpaHHOM npodeccuu / criennanbHOCTH.

[IpodunbHast cocTtaBistomas OTpa)kaeTcss B TPEOOBAHMSIX K TOJATOTOBKE



00y4Jaromuxcs B 4acTH:
o0IIel CUCTEMBI 3HAHUI: COZIePIKATEeIbHBIC IPUMEPHI UCTIOIb30BAHHUS
MaTeMaTUYECKUX UICH U METOZ0B B MPO(hEeCCHOHATBLHON EeITeTLHOCTH;
YMCHHI: pa3audure B YpPOBHE TPEOOBaHWN K CIIOKHOCTH MPUMEHSICMBIX
aJTOPUTMOB;
NPAKTHYECKOTO HCIIOJIb30BAaHUS TMPUOOPETCHHBIX 3HAHWMA W YMCHHMA:
WHANBUAYATLHOTO YyYEOHOTO OIBITa B IOCTPOSHUH MAaTEMaTHYCCKUX
MoJIeJIeH, BBITIOJTHEHUHU UCCIIEI0BATEILCKUX TPOCKTOB.

Conepxanue y4eOHOM JUCHMIUIMHBI Pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMH COJICP>KATEIIbHBIMU JIMHUSIMU OOyUEHHSI MAaTEMATHUKE:

anreOpadueckasi JIMHUS, BKIIOYAION[As CHUCTEMAaTH3alMI0 CBEICHHUN O
yuciax, U3y4eHHWE HOBBIX W 000OIIEHHE paHee U3YUYEHHBIX Olepaluii
(BO3Be/ICHHUE B CTEICHb, U3BJICUCHUE KOPHS, JIOTapupMUpOBaHUE, CUHYC,
KOCHHYC, TaHTC€HC, KOTAHT'€HC M OOpaTHbIE K HHUM), U3yY€HHE HOBBIX
BUJIOB YHCIOBBIX BBIpAXEHUH W  (POpPMyN; COBEPIICHCTBOBAHUE
MPAKTUYECKUX HABBIKOB W BBIYUCIUTEIBHOU KYJIBTYPhI, PACIIMPEHUE U
COBEPIIICHCTBOBaHUE ajrebpanyeckoro ammapara, c(opMHUpPOBAHHOTO B
OCHOBHOU IIKOJIE, U €ro NMPUMEHEHUE K PEIICHHUI0 MAaTEMATHYECKUX H
NPUKJIAJHBIX 3a7a4;

- TEOPETUKO-(PYHKIMOHAIbHAS JIMHUA, BKIIOYAIOIIAs CUCTEeMaTH3alUI0 U
paciipeHrue cBeJeHU o (QyHKIUSAX, COBEPIICHCTBOBAHKUE TpadUuecKux
YMEHUW; 3HAKOMCTBO C  OCHOBHBIMM HJAECSIMH U  METOJaMH
MaTEMaTUYECKOTO aHaiu3a B OOBEME, TMO3BOJSIONIEM HCCIEI0BATh
ANeMEeHTapHble (DYHKIMM U pemaTh MPOCTEHINNEe TeOMETPUYECKHE,
dbusznueckue u Ipyrue NpUKIaJaHbIe 3a/1a4uu;

- JINHUS YPaBHEHUH M HEPABEHCTB, OCHOBaHHAs HA IIOCTPOEHHUH U
UCCIEJOBAaHUM  MAaTEeMaTUYECKUX  MOJEINIeH, TMepeceKkawmasicsi ¢
anreOpandyeckol U TEOPETUKO-(DYHKIIMOHATBHOW  JIHMHUSAMH U
BKJIIOYAIOIAsl pa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKH aJIreé0pandecKux
npeoOpa3oBaHUil Il pElICHUs YpaBHEHUN, HEPABEHCTB U CHCTEM;
dbopMupoBaHUE CHOCOOHOCTH CTPOWTH M HCCIENOBATh MPOCTEHIINE
MaTeMaTHYEeCKUE MOJENM IMpU PEIICHUU MNPUKIAJAHBIX 3ajay, 3a1ad H3
CMEKHBIX U CHIEUATbHBIX TUCIUIIINH;

-+ TeoOMeTpUYecKasi JMHUS, BKJIIOYAIOIIAsl HArJAJHbIE MPEACTABICHUS O
POCTPAHCTBEHHBIX (PUTYypax W M3y4EHHE UX CBOWCTB, (OPMUPOBAHUE U
pa3BUTHE MPOCTPAHCTBEHHOTO BOOOpAXKEHHUs, PA3BUTHE CIOCOOOB
FEOMETPUUECKUX H3MEPEHHI, KOOPJWHATHOIO U BEKTOPHOTO METO/OB
JUISL peIIeHUs] MaTeMaTUYeCKUX U IPUKJIIAIHBIX 3a]1a4;



CTOXAaCTUYECKasl JIMHUSA, OCHOBaHHAs Ha Pa3BUTHH KOMOWHATOPHBIX
YMCHHUI, NpeICTaBICHUN 0 BEPOSTHOCTHO-CTATUCTUICCKHUX
3aKOHOMEPHOCTSX OKPYXKAIOIIEr0 MUpPA.

Pa3nenbl (TeMbl), BKJIIOYEHHBIE B COJEpKaHHE Y4YEOHOM JUCUUILIMHBL,
SIBJISIIOTCST OOIUMHU TSl BeeX mpoduiie mpodeccruoHaaIbHOr0 00pa3oBaHus U
pu BceX oO0bemMax y4eOHOTO BPEMEHH HE3aBUCUMO OT TOTO, SIBISIETCS JIH
yueOHas iuciuiuinia «MateMaTrkay 6a30BOM UK TPOPUIBLHOM.

B npumepHbIX TeMaTHYEeCKHUX IUIaHAX MpOrpaMMbl y4eOHBIH Marepuall
npencraBieH B (opMe  4Yepeayrolerocs — pa3BepThIBaHUS ~ OCHOBHBIX
collepKaTeNbHbIX JIMHUK (anreOpandeckoi, TeopeTHKO-(yHKIMOHATBHOM,
YpaBHEHHI U HEPABEHCTB, FTEOMETPUUECKOM, CTOXaCTUYECKOI1), UTO MMO3BOJISET
rMOKO MCMOJb30BaTh X PACMHOJIOKEHHE U B3aUMOCBS3b, COCTABIATH padOUMil
KaJIeHAApHbIN IUIaH, MO-pa3HoOMY udepeays y4ueOHble TeMbl (TJIaBbl yUeOHUKA),
YUUTBIBas MPOopuiIb IpodeccuoHaIbHOro 00pa3oBanus, cielupuKy ocBauBae-
moit mpodeccun CIIO wnm cnenumanbHoctd CIIO, rnyOuHy uU3y4YeHUs
MaTepuasa, ypoBeHb MOJATOTOBKHU CTYJIEHTOB IO MPEIMETY.

N3yuenue o6meoOpa3oBaTeibHON Y4eOHOW AMCHMIUIMHBI «MaTemaTuka
3aBepIIaeTcss IMOJBEJEHHEM HTOroB B (¢opMe »HdK3aMeHa B paMKax
IPOMEXYTOYHOM aTTeCTalluk CTYJEHTOB B MPOIIECCE OCBOCHHUSI OCHOBHOM
OIIOIT CIIO c¢ mnonyuenuem cpemaHero oomero o6pazoBanus (ITTTKPC,
[IICC3).

MECTO YUYEBHOMH JUCHUIIJIMHBI B YYEEHOM ILJIAHE

VYyeOnass aucnuruinHa «MaTemaTukay SBISETCS Y4YEOHBIM IPEAMETOM
o0s3aTeNbHON MpeaMeTHoN obmactu «Matematuka u uHpopmatukay OPI'OC
CpeaHero o01Iero 0opa3oBaHus.

B mpodeccrnonanbHbIx 00pa30BaTENbHBIX OpPTraHU3ANMIX, PEATU3YIOIINX
00pa3oBaTeIbHYI0 MPOrPaMMy CPEIHETro oO0IIero oOpa3oBaHHS B Mpejeiiax
ocBoenust OIIOIT CIIO na 6a3e ocHOBHOrO 0OOIIEro oOpasoBaHUs, yueOHas
mucimiuinHa  «MaTtemaTiukay u3ydaeTcss B 00IIeo0pa3oBaTEIbHOM  ITUKIIE
yaebnoro turana OIIOIT CIIO na 6a3e ocHOBHOro 00IIero OOpa3oBaHHS C
noiaydeHueM cpeanero oomero oopazoanus (ITIIKPC, TTIICC3).

B yue6npix mnanax [IITKPC, IMIICC3 yueOHas nucimminHa «MaTemaTukay
BXOJIUT B COCTaB OOMmMUX 00mMIe00pa30BaTEIbHBIX YUEOHBIX JAUCIUILINH,
dbopMupyeMbIX U3 00s3aTeNbHBIX HpeaMeTHbIX obOmacteir PI'OC cpemnero
obmero o6OpazoBanusa, i npodeccuit CIIO wmm cnemuanbHocTedt CIIO
COOTBETCTBYIOIIETO TPoduiisi mpodeccuoHaIbHOro 00pa3oBaHuUsl.



PE3YJIbTAThl OCBOEHMSI YYUEFHOM JUCHUILIAHBI

OcBoeHue coJiepxkaHus y4eOHOM AUCIUTUIMHBI «MaTemMaTruka
o0ecreynBaeT JOCTUKEHUE CTYAICHTAMHU CIEIYIOIINX pe3yIbmamos.

JUYHOCTMHBIX!
c(hOopMUPOBAHHOCTH MPECTABICHUM 0 MaTeMaTHUKE KaK
YHUBEPCAJIBbHOM $SI3bIKE HAayKH, CPEICTBE MOJAECIUPOBAHMS SIBICHUU U
MPOLECCOB, UAECAX U METOaX MATEMATUKHU;

NOHUMAHHUE 3HAYUMOCTU MATEeMAaTUKH JUIsi HAy4YHO-TEXHUUYECKOTO
nporpecca, cHOPMUPOBAHHOCTH OTHOIICHUS K MaTEMaTHKE KakK K
YacTU OOIIEYEIIOBEUECKON KYJIbTYpPhl Yepe3 3HAKOMCTBO C UCTOpHEH
Pa3BUTHS MaTEMATUKH, BOJIFOIIMEH MaTeMaTUYECKUX UJICH;

pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOI'O
BOOOpaKEeHUsI, aITOPUTMHUYECKON KYJIBTYPbl, KPUTHYHOCTU MBIILJICHUS
HAa YpOBHE, HeoOXxoaumMoM g Oyaymied npodeccuoHanbHON
NEeATEeILHOCTH, JUISl TPOJIOJKEHUST 00pa30BaHMs M1 CaMOOOpa30BaHNS,
OBJIAJICHUE MaTeMaTU4YEeCKUMU 3HAHUSAMU u YMEHUSIMH,
HEOOXOAUMBIMU B TOBCEAHEBHOW >KW3HHU, IS OCBOCHHUS CMEXKHBIX
€CTECTBEHHO-HAYYHBIX JAUCIMIUIMH U JTUCUUIUIUH MPo¢decCHuOHAIBHOTO
UK, JJI TOJXy4eHHs oOpa3oBaHUs B 00JacTiX, HE TpeOyrommux
yriayOJIeHHOW MaTeMaTH4eCKOU MOATOTOBKH;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO, B TOM 4YHUCIE
caM0o00pa3oBaHUIO0, Ha TMPOTSHKEHUH BCEM KU3HU; CO3HATEIHHOE
OTHOIICHHE K HEMPEPhIBHOMY O00pPA30BaHHIO KaK YCIOBHUIO YCIEITHOM
npodeccroHaIbHON U 00IIECTBEHHOM AeATEIIBHOCTH,

TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEJILHOW TBOPUYECKOH U
OTBETCTBEHHOU €SI TEIBbHOCTH;

TOTOBHOCTh K  KOJUIGKTUBHOW  paboTe, COTPYIHHUYECTBY  CO
CBEpPCTHHKaMU B 00pa30BaTeIbHOM, OOIIECTBEHHO TOJE3HOM, yueOHO-
UCCJIE0BATEIbCKOM, MPOEKTHOM U IPYTUX BUAAX AEATEIbHOCTH;
OTHOIIEHHE K MPOPECCHOHAIBHON NEATEIbHOCTH KaK BO3MOXXKHOCTHU
y4acThs B PEIICHUH JUYHBIX, OOMIECTBEHHBIX, TOCYAApCTBEHHBIX,
0OIIeHAITMOHAIBHBIX MPOOIIEM;

- MemanpeomMemmblx.
YMEHHE CaMOCTOSITEIBHO  ONPEACHATh MM JSATCIbHOCTH U
COCTaBJIATh IUIAHBI JCATCIBHOCTH, CaMOCTOSATEIBHO OCYIIECTRIISTH,
KOHTPOJIMPOBATh U KOPPEKTHPOBATH ACATCILHOCTD; MCIOJIb30BATh BCE
BO3MOJKHBIC PECYpPChl JUIS JOCTHDKCHHS TIIOCTABJICHHBIX IIEJICH |
peaau3aiuy IIaHOB JIeATeIIbHOCTH, BRIOMPATh YCICIIHBIC CTPATETHH B



Pa3JINYHBIX CUTYAIUAX;
YMEHHE MNPOAYKTUBHO OOLIAThCS M B3aUMOJEHCTBOBATH B IPOLIECCE
COBMECTHOM JAEATEIBbHOCTH, YUYUTHIBATH MO3UIUU JPYTUX YYACTHUKOB
NEeSATENbHOCTH, 3P(HEKTUBHO pa3peliaTh KOH(PIUKTHL;
BJIa/ICHHE HaBBIKAMH MO3HABATEIbHOU, y4eOHO-MCCIIEIOBATENBCKON U
OPOEKTHOM  JIESITENIbHOCTH, HaBbIKAMHU  pa3pelieHuss mIpoliiem;
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB
pelieHnss NPAaKTUYECKUX 3a]ad, MPUMEHEHHUIO Pa3IMYHbIX METOIO0B
NO3HAHUS;
TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITENbHOW HH(POPMALMOHHO-
NIO3HABATENbHON AEATEIbHOCTH, BKIIIOYAasi YMEHUE OPUEHTUPOBATHCS B
pPa3IUYHBIX HCTOYHMKAX HWH(OpMANUU, KPUTHYECKH OLEHUBATH U
UHTEPIPETUPOBaTh MHGOPMAIMIO, MOJIYyYaeMYI0 M3  Pa3IMYHbIX
UCTOYHHUKOB;
BJIAJICHUE SI3bIKOBBIMU CPEJICTBAMU: YMEHHUE SICHO, JIOTUMHO U TOYHO
U3JlaraTb CBOIO TOYKY 3PEHHS, MCIOJb30BaTh AJCKBATHBIC SI3BIKOBBHIE
CPEACTBA;
BJIaJICHUE HaBbIKAMM I103HABATEIBHOW pEQIIEKCUM KaK OCO3HAaHHUS
COBEpPINAEMBIX  JEHCTBUH M  MBICIMTEIBHBIX  IIPOLECCOB, HX
pPE3YJIBTATOB U OCHOBAHUM, IPAHMI] CBOETO 3HAHUS U HE3HAHMsI, HOBBIX
IIO3HABATEIbHBIX 33]1a4 U CPEACTB JUISl X JOCTHKEHUS;
LEJIEYCTPEMIICHHOCTh B IIOMCKax W  NPHUHATHH  PEILICHMIA,
COOOpa3UTENbHOCTh W HWHTYULUS, DPAa3BUTOCTb IPOCTPAHCTBEHHBIX
NpPECTaBIEHUH; CIOCOOHOCTh BOCIPUHUMATh KpacoTy M TapMOHUIO
MUDA;

. NpeoOMemHuublx:
c(OpMUPOBAHHOCTh TMPEACTABIEHUH O MaTeMaTHKe KaK 4YacTd
MHUpPOBOW  KYJIBTYpbl K MECT€ MaTE€MaTUKU B COBPEMEHHOU
OUBWIM3ALMN, CIIOCOOAax OINWCaHUS SIBICHUI peaJpHOr0 MHUpa Ha
MaTEeMAaTU4YECKOM SI3BIKE;
c(OpMUPOBAHHOCTDH MPECTABICHUN O MaTEMaTHUECKUX MOHIATHUIX Kak
BRXHEHIIMX MaTeMaTUYECKUX MOJIENAX, MMO3BOJSIOIIUX OMHCHIBATH U
U3y4yaThb pas3Hble IIPOLECCHl W SBICHHs; IOHMMAaHUE BO3MOXKHOCTH
AKCMOMAaTU4ECKOI0 MOCTPOCHUS MATEMAaTUYECKUX TEOPUL;
BJIQJICHUE METONAMM JTOKA3aTEIbCTB U AJTOPUTMOB PEIICHUS, YMECHHE
UX TPUMEHATHb, IPOBOIUTH JOKA3aTEIIbHBIE PACCYKICHHUS B XOJE
peleHns 3a1ay;
BJIAQJICHUE CTaHJAPTHBIMM NpPHEMaMH PEIICHHUsS PalUOHAIBHBIX MU



MPPALMOHAIBHBIX, MTOKA3aTEIbHbBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHHH M HEPABEHCTB, MX CHCTEM; HCIIOJIb30BAHUE T'OTOBBIX
KOMIIBIOTEPHBIX IPOTPaMM, B TOM YHCJIE JJIsl IOMCKA ITyTH PELICHUs U
WJUTKOCTPALMH PELICHNs YPABHEHUN U HEPABEHCTB;

c(OpMHUPOBAHHOCTh  MPEJACTABICHUH OO0  OCHOBHBIX  HOHATHSIX
MAaT€MAaTUYECKOTO aHajiu3a W MUX CBOWCTBAaX, BIIAJICHUE YMEHHUEM
XapaKTepu30BaTh MOBEACHUE (PYHKIUN, MCIOJIB30BAHUE MOJYUYEHHBIX
3HAHUM ISl OMCAHUS U AaHAJIN3a PEATBHBIX 3aBUCHUMOCTEM;

BJIQJICHUE OCHOBHBIMHU TMOHSTHUSIMH O IUIOCKMX W IPOCTPAHCTBEHHBIX
FEOMETPUYECKUX durypax, 1754 OCHOBHBIX CBOMCTBAX;
c(hOpMHUPOBAHHOCTh YMEHHUSI PacliO3HaBaTh FeOMETpPUYECKHE (UTYPBI
Ha YepTekax, MOJEIAX U B PEAIBHOM MUPE; MPUMEHEHUE U3YUYECHHBIX
CBOMCTB reomeTpuyeckux ¢uryp u dopmyn s  pelieHus
FEOMETPUYECKHUX 33/1a4 U 33724 C IPAKTUYECKUM COAEPKAHUEM;
c(OpPMHUPOBAHHOCTh MPEJCTABICHUNH O TMpoleccax U SBICHUSX,
UMEIOIINX BEPOSATHOCTHBIN Xapaxrep, CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B  pPEAJIbHOM MHpPE, OCHOBHBIX MOHSTHUAX
3JIEMEHTAPHOM TEOPUU BEPOSATHOCTEN; YMEHUN HAXOAUTh U OLICHUBATH
BEPOSATHOCTU HACTYIUJICHUSI COOBITHI B MPOCTEUINUX MPAKTHUUYECKHUX
CUTYalMsIX U OCHOBHBIE XapAKTEPUCTUKU CIy4alHbIX BEJIUYNH;
BJIaJICHUE HABBIKAMM MCIIOJIB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
IIPOTPaMM IIpU PELICHUU 3a/ay.



COJIEP’KAHUE YYEBHOM JUCIUILIUHBI
Beenenue
Marematuka B  HayKe, TEXHHUKE, OSKOHOMHUKE, HH(POPMALMOHHBIX
TEXHOJOTUSAX M MPaKTUUYECKON paestenbHocTH. llenu u 3amaum u3yueHus
MareMatuku npu ocBoeHuu npodeccuit CI10 u cnenmansuocteit CIIO.

AJIT'EBPA

Pazeumue nousmus o uucne

Ilensie 1 panuroHanbHbie uKcia. JleiicTBuTenbHble uncia. [IpubnusicenHvie
gviuucnenus. Komnnexcuvle uucaa.

Kopnu, cmenenu u noeapugmoi

Kopuu u crenenu. KopHu HaTypanbHOUM CTENIEHW U3 YMCIa U UX CBOMCTBA.
Crenenun c¢ palMOHaJIBHBIMM IIOKa3aTeNnsAMH, HX cBoiicTBa. CTeneHu c¢
NEUCTBUTENBHBIMU TIOKa3atenaMu. Cgoticmea cmeneHu ¢ O0eucmeumenbHbiM
noxkaszamenem.

Jlorapudwm. Jlorapudm umucna. OCHOBHOE JOTapuMHUUECKOE TOXIECTBO.
Hlecatuunble U HaTypalbHble Jorapudmbel. [lpaBwma  gelicTBuii ¢
norapudmamu. [lepexos K HOBOMY OCHOBAHHUIO.

[IpeoGpazoBanne  anreOpamveckux  BblpaxkeHuidd.  [IpeoOpazoBanue
pallMOHANBHBIX,  UPPALMOHAJIBHBIX  CTEIEHHBIX,  IIOKA3aTEJIIbHBIX U
norapuMUYECKUX BbIPAKEHUN.
llpaxmuueckue 3anamus

Apudmernyeckue IEHCTBUS HaJl YUCIaMH, HAaXOXXJIEHUE MPHUOIMKEHHBIX
3HAQYCHUN BEJIMYMH U IOTPEIIHOCTEH  BBIUMCICHHUM (aOCOMIOTHOW U
OTHOCHUTEJIBHOW ), CPABHEHHUE YHCIIOBBIX BBIPAKEHUIA.

Brruncnenue u cpaBHeHUE KOpHEN. BBINOIHEHHE pacUyeTOB C paguKaIaMH.

Pemenne nppanmonanbHbiX ypaBHeHUNW. HaxoxaeHrne 3HaUeHU CTENEHEN C
pauvoHanbHBIMU ToKazaTensiMu. CpaBHeHue creneHeil. [IpeoOpa3oBaHus
BBIPAYKCHUH, COJICPKAILNX CTeNEHU. PenieHre noka3aTebHbIX YPaBHEHUM.

Pemenne npukiaHbIxX 3a0a4.

Haxoxxnenue 3HadeHwit norapudma 1O TPOU3BOIBHOMY OCHOBAHHIO.
Ilepexox OT OAHOTO OCHOBaHWA K JpPYyroMy. BplumciieHME W CpaBHEHHUE
norapudmos. JlorapudmupoBanne u MOTCHIIUPOBAHUE BHIPAKCHHIA.

[Tpubnu>keHHbIE BEIYUCICHUS U PEIICHUS IPUKIIAIHBIX 3a]1a4.

Peuienue norapupMuuecKux ypaBHEHUM.



OCHOBBI TPUTTOHOMETPUUA
OCHOBHBIE TOHATHSA

Panunannas wmepa yria. BpamartensHoe paBmkeHue. CHHYC, KOCHHYC,
TAHT'€HC U KOTAHT'E€HC YHCIA.

OCHOBHEIC TPUTOHOMCTPHUUCCKUC TOKACCTBA

@opmynbel  npuBelneHus. DPopmynbl  ciaokeHUs. Dopmylbl  YABOEHUS
Dopmynvl NOIOBUHHOZ0 Y2na.

[IpeoGpazoBanus NPOCTENIINX TPUTOHOMETPUUYECKUX BhIPAXKEHUN

[IpeoGpa3zoBanre CyMMBbl TPUTOHOMETPUUECKUX (DYHKIMI B MPOU3BEICHUE
U TPOU3BEICHUA B CYMMY. Buwipasicenue mpuconomempuueckux @yHKyui
yepe3 MaH2eHc NOJN0BUHHO20 apeyMeHma.

TpI/II‘OHOMCTpI/IquKI/Ie YPaBHCHUA U HCPABCHCTBA

lIpocmeiiwue MpUcOHOMempudeckue VPABHEHUsl. IIpocmetiwiue
mpucoHoMempuyecKue HepageHcmad.

OOpatHble TpUTOHOMETpHUYECKHE (QYHKIUMU. ApPKCHUHYC, apKKOCHUHYC,
apKTaHIEHC.

IIpakmuueckue 3anamusl

Paguanueii MeTton W3MEpEHHUs] YIVIOB BpAIllCHUS U CBSI3b C TPagyCHOM
MEPOW.

OCHOBHBIE = TPUTOHOMETPUYECKHE TOXKJECTBA, (POPMYIBI  CIOXKEHUS,
YVABOCHHsI, TPeoOpa3oBaHWE CYMMBI TPUTOHOMETPHYECKUX (DYyHKIHUI B
Mpou3BeAcHNE, TMpeoOpa3oBaHUE  TPOU3BEJACHUS  TPUTOHOMETPUUYECKUX
bynkiuit B cymmy. [IpocTeifine TpUTOHOMETPUYECKHE YpaBHEHUS U
HEPABEHCTBA.

OOpatHble TpUTOHOMETpUYECKHE (YHKIMH: apKCUHYC, apKKOCHUHYC,
ApPKTAHTE€HC.

®YHKINU, NX CBOMICTBA 1 I'PAGUKU

Oynkruu. OOnMacTe OmNpefeieHus] W MHOXECTBO 3HAa4deHWH; Tpadux
byHKIMM, TOCTpoeHUE TpaduKoB (PYHKUMNA, 3aJaHHBIX PA3TUYHBIMU
crocobamu.



CpoiictBa  (hyHKIIHH. MOHOTOHHOCTb, YETHOCTD, HEYETHOCTb,
OTPaHUYCHHOCTh, MEPUOANIHOCTh. [IpOMEXyTKH BoO3pacTaHusl W yOBIBaHUSA,
HauOoNblllee W HAaUMEHbIEEe 3HAYCHHSA, TOUYKH IJKCTpemMyma. | 'padudeckas
uHTepnpeTanus. [lpuMepbl (QYHKIMOHATBHBIX 3aBUCHUMOCTEH B pPEaNbHBIX
mporeccax W SABICHUAX. ApudmeTHdeckue omepanud Haj QYHKIASIMH.
Cnoxnast Gyskuus (komno3unust). [louamue o nenpepvignocmu yHKyuu.
Obpammuvie yuxyuu. Odracmo onpedenenus u 001acmv 3HA4eHUll 0OPAMHOT
@ynxyuu. I pagux obpammuou gyuxyuu.

CreneHHble, TOKa3aTeNbHbIC, JOrapu(MUIECKUE U TPUTOHOMETPUIECKHE
¢ynkuuu. O6paTHble TPUTOHOMETPUYECKUE (PYHKIIUU

Onpenenenus QyHKIHA, UX CBOMCTBA U TpadUKH.

[IpeobpazoBanusi rpadukoB. I[lapamiensHbli  TEPEHOC, CHUMMETPHS
OTHOCHTETIBHO OCel KOOpPAWHAT H CHMMETpPUS OTHOCHUTEIBHO Hayaia
KOOpJMHAT, CHMMETPHUSI OTHOCUTEIIBHO TPSAMOM Y= X, pacTSIKEHUE M CXKATHC
BIOJIb OCEH KOOPIHUHAT.

Ipaxmuyeckue 3anamust

[TpuMepBbl 3aBUCUMOCTEH MEXy TIEPEMEHHBIMH B peajbHBIX MPoIleccax U3
CMEeXHBIX auciumuiuH. Onpenenenne Qyukiuii. Iloctpoenne u ureHue
rpadukoB ¢yukmui. HMccnenoBanue Qynkiuu. CBoWCTBA JTUHEHWHOM,
KBaJPaTUYHON,  KYCOYHO-JIMHEHHOW W  JOpOoOHOJMWHEWHOW  (DYHKIIMM.
HenpepoiBuble u nepuoanueckue QyHkiuu. CBoWcTBa M rpauKHU CUHYCA,
KOCHUHYyCa, TaHreHca W KoraHreHca. OOparHble (YHKUUM U HX Tpaduku.
O6paTtHbie TpuroHomerpudeckue ¢yHknuu. IIpeoOpazoBanus rpaduka
dbyakuun. ["'apMmonnueckue konedbanus. [Ipukiraaapie 3agaqm.

[loka3zatenbHble, JorapuMuUUecKue, TPUTOHOMETPUYECKUE YpPaBHEHUSA U
HepageHcmaa.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3 A

[TocnemoBatenbHOCTH. CmocoObl  3aaHUst W CBOMCTBA  YMCJIOBBIX
nocieaoBaTenbHocTel.  [lomamue o  npedene  nocie008amenbHOCMU.
Cywecmeosanue npedeia MOHOMOHHOU 02PAHUYEHHOU NOCIe008AMENbHOCHIU.
CymmupoBaHue MOCJIEI0BATEIbHOCTEN. beckoneuno yOBIBaromas
r€OMETPUYECKasi IPOTrPECCUS U €€ CyMMA.

[TpousBoanas. [lonsTre 0 MPOM3BOAHON (PYHKIUHU, €€ TEOMETPUUECKUA U
dusnuecknii CMBICT. YpaBHEHHE KacaTelabHOW K Tpaduky ¢yHKIUH.
[Ipon3BogHBIE CyMMBI, pa3HOCTH, MPOMU3BEACHHS, 4dacTHble. [Ipoms3BogHBIE
OCHOBHBIX  d3JeMEHTapHbIX (yHkiui. IlpumeHeHue MPOU3BOAHON K
HCCIICIOBAaHNUIO (DYHKIIMK M TTOCTPOCHHUIO TpadUKOB. [IpouzsooHnvie oopammuou



DYHKYUU U KOMROUYUU DYHKYUU.

[IpuMepbl KCNONB30BaHUS NPOU3BOAHOM Il HAXOKJICHHMS HAWIYYIIETro
peneHns B NMPUKIAIHBIX 3a/1adax. Bropas npousBoaHas, €€ reOMETpUYECKUI
n ¢dusnyeckuit cmbica. HaxoxaeHue CKOpOCTH sl mpoliecca, 3aJaHHOTO
dopmyioit u rpaduxom.

[lepBooOpa3nas u unrerpan. [IpumeHeHue onpeaeneHHoro uHTerpana s
HAXOXKJIECHUS IUIOI[AIX KPUBOJMHEMHOW Tpaneuuu. Popmyna HeroToHa—
JleitOnuua. [Ipumepsl npuMeHeHus UHTErpasia B PU3MKe U TE€OMETPHUU.
IIpakmuueckue 3anamusl

YucnoBas mocne0BaTeIbHOCTh, CIIOCOObI €€ 3aJJaHusl, BBIYUCIICHHS YWICHOB
NOCJIEI0BATEILHOCTH. [Ipenen MOCJIEA0BATENBHOCTH. beckoneuno
yObIBaloI1ast FTeOMETPUYECKAsi MPOTPECCHs.

[Ipon3BoiHAS: MEXaHUYECKUN U TEOMETPUUYECKHUI CMBICI MPOU3BOJIHOM.

VYpaBHeHnue kacarenbHo B o0mem Buue. IlpaBuna u  dopmysbl
muddepenupoBanus, TabIMIA MPOU3BOAHBIX DJIEMEHTAPHBIX (DYHKIIHIA.
UccnenoBanne (QyHKIMM € T[OMOIIbIO  mpousBoAHOW. Haxoxnenue
HauOOJBIIEr0, HAWMEHBIIEr0 3HAYCHHs U OKCTPEMAJbHBIX 3HAYCHUU
byHKIIH.

Wuterpan u nepoodpasnas. Teopema HeroTona—JletiOuuma. [Ipumenenue
MHTETpaia K BEIUUCICHUIO (PU3NYECKUX BETUYMH U IJIOMIA IEH.

YPABHEHWMA 1 HEPABEHCTBA

YpaBHEHHUsIT U CHUCTEMBl ypaBHEHUU. PalMoOHabHBIE, WppalUOHAJIBHBIE,
NOKa3aTeIbHbIE 1 TPUTOHOMETPUUYECKHE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTH ypaBHEHHM, HEPABEHCTB, CUCTEM.

OcHOBHbBIE TIpUEMBI UX pelIeHHs (pa3j0KEeHUE HAa MHOKHUTENIH, BBEICHHE
HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, TPaUIECKUIl METO).

HepaBsenctBa. PanmoHanbHble, HppalMOHANbHBIE, I[IOKA3aTEIbHBIE W
mpuzoHomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHUS.

Hcnonp3oBanue cBOMCTB M TpapukoB (DyHKIHI IPpH pelIeHUN YpaBHEHUN U
HepaBeHCTB. MeToj uHTepBajioB. M300pakeHrne Ha KOOPANHATHON TIIOCKOCTH
MHOJKECTBA PEIICHUH YPABHEHHU M HEPABEHCTB C JIByMS NEPEMEHHBIMU U UX
CUCTEM.

IIpuknaousie 3a0auu

[IpumeHeHne MaTeMaTHYeCKUX METOJIOB MJISi PEHICHUsS COJEPIKaTeIbHBIX
3a/1a4y U3 pa3IuvIHBIX 001acTe HAYKH U MTPAKTUKH.

WNuTepnperanus pe3yiabTaTa, yIeT peaabHbIX OTPAaHUICHHI.



IIpakmuueckue 3anamusl

Kopuu ypaBuenmii. PaBHOcunbHOCTH YypaBHeHHU. IIpeoOpazoBanue
YpPaBHEHUH.

OcHOBHBIE ITPUEMBI PELICHUS YPABHEHM. Penienue cucremM ypaBHEHUN.

Hcnonb3zoBanue cBOMCTB U rpa@uKOB GYyHKUUN AJI PEIICHUs] YPaBHEHUH U
HEpPABEHCTB.

KOMBEUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEH
OneMeHThl KOMOUHATOPUKHU
OcHOBHBIE TOHATHA KOMOMHATOPUKU. 3aJadd Ha MOJCYET Yucia
pa3MelIeHUH, IepecTaHOBOK, coueTaHuil. Pemenue 3amau Ha nepebop
BapuaHToB. ®opmyna Ounoma Herorona. CBoiicTBa OUHOMHHAIBHBIX
ko3 dunmentos. Tpeyronbuuk Ilackans.

DNIeMEHTBI TEOPUU BEPOSTHOCTEN

CoObITHe, BEpOSTHOCTH COOBITHS, CIOXKEHHE W YMHOXCHHE BEpPOSTHOCTEH.
[lonsiTue o He3aBUCUMOCTH COOBITHH. JlUCKpeTHas ciydaiiHas BeEJIMYMHA,
3aKOH €€ pacrnpenesneHus. YUcioBble XapaKTEPUCTUKU TUCKPETHOU CIIy4anHON
BeNUUYUHBIL. [loHATHE O 3aKOHE OOJIBIINX YHCET.

DNEMEHTBhI MaTEeMaTHUECKON CTAaTUCTHKHU

[IpencraBienne naHHBIX (TaOJMIBI, OUArpPaMMbl, T'paQUKH), TeHEpalbHas
COBOKYITHOCTb, BBIOOpKa, cpeaHee apudmernyeckoe, meauana. [loHstue o
3a/1a4ax MaTeMaTUYECKON CTaTUCTHKHU.

Pemienrie npakTuyecKkux 3aa4y ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METO/IOB.
[IpakTnueckue 3aHATUS

Hcropus pa3BuTHsI KOMOMHATOPHUKHN, TCOPUU BEPOSITHOCTEH M CTATUCTUKHU H
UX POJIb B Pa3IMUHBIX cepax YeIoBeUeCKON KU3HeaesaTenpbHOCTH. [IpaBuna
KOMOMHATOpUKH. Perenre koMOMHATOPHBIX 3a7a4. PazMenienus, coueTanus u
nepectaHoBku. buHom HperotoHa u TtpeyronsHuk Ilackans. Ilpukiannasie
3a7a4u.

Knaccuueckoe omnpeneneHne BEPOSTHOCTH, CBOMCTBA BEPOSITHOCTEW,
TeopemMa O CyMMe BepoATHOCTe. Beruucienne BepositHocTel. [lpukiagHbie
3agauu. [IpencraBnenre 4ncinoBbIX AaHHBIX. [[puknagneie 3agaumn.

T'EOMETPUA
[IpsiMbIe ¥ TIITOCKOCTH B MPOCTPAHCTBE

B3aumnoe pacnonoxeHue IByX OpsIMbIX B MpocTpaHcTBe. [lapannenbHOCTH
npssMod u miockocTu. IlapamnenbHOCTh MmiockocTed. [leprneHauKynsspHOCTD



IPAMOM U IIOCKOCTH. lleprieHauKysap U HaKIOHHAs. YTOJI MEXAYy NPSIMOU U
IUIOCKOCTBIO. JIByrpaHHbld  YTOJL. Yron  Mexay — IUIOCKOCTSMH.
[lepneHAUKyJIAPHOCTD IBYX IJIOCKOCTEH.

['eomeTpuueckue nmpeoOpa3zoBaHusl MPOCTPAHCTBA: MAPAUIEIbHbIN EPEHOC,
CUMMETPHSI OTHOCUTEIBHO IJIOCKOCTH.

[TapannensHoe mnpoekTupoBaHue. Ilmomanaes OPTOrOHAIBHOW MPOEKLUH.
N300pakeHne NpoCcTpaHCTBEHHBIX QUTYP.

MHororpasHHuKH

Bepmunsl, peOpa, rpanu MHororpanHuka. PasBepTka. MHororpaHHbie yTiibl.
Beinykiible MHOrorpanHuku. Teopema Dinepa.

[Ipuszma. Ilpsmas wu  Hakiownaa npusma. IlpaBuibHasg  mpu3Ma.
[apannenenunen. Ky6.

IInpamupa. [lpaBunbHas nupamuaa. YcedeHHas nupamuaa. Terpasap.

CummeTtpuu B KyOe, B apajjiesienuneie, B Ipu3Me 1 MUpaMu/ie.

Ceuenus kyOa, IpU3MbI U TUPAMUJIBL.

[IpencraBienne o TmpaBUIBHBIX MHOTOTPAaHHUKAX (TeTparape, Kyode,
OKTa3/pe, JOJAEKa3Ape U UKOCAIPE).

Tena n IMOBCPXHOCTH BPAIICHUA

[wmmHap u KoHyYC. YcedeHHBIH KoHyc. OCHOBaHHE, BBICOTAa, OOKOBas
MOBEPXHOCTh, OOpasyromas, pas3Beprka. (OceBble CEUEHUS U CEUCHUS,
napasuieIbHbIE OCHOBAHHUIO.

[Tap u cepa, nx ceuenus. KacarenpHas mIockocTs K chepe.

N3smepenns B reomeTpun

O6bem u ero uzmepenue. MaTerpanbaas popmynna oobema.

®opmynbl 00beMa Ky0a, MPSAMOYTOJBHOTO Mapaylieenunena, MPU3MBI,
muuHapa. @opmynel o0bemMa MHpaMHIbl U KOHYca. DOpMyIbl IUIOMIAAH
MOBEPXHOCTEH IuiIuHApa U KoHyca. Dopmynbl o0beMa mapa U IUIOMATU
cthepsl.

[Tomo6ue Ten. OTHOMICHUS TUTOIAIeH TOBEPXHOCTEN M 0O0HEMOB MTOTOOHBIX
TeN.

Koopannatel 1 BEKTOPHI

[IpssMmoyronbHast (AexkapToBa) cHCTEMa KOOpPJAWHAT B MPOCTPAHCTBE.
dopmyna pacCTOSIHUS MEXAY JBYMS TOUKaMU. Y paBHEHUs cepbl, niockocmu
U NPAMOU.



Bekropsl. Moaynes Bexktopa. PaBeHCTBO BEKTOpOB. CIOKEHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PasiokeHue BekTOpa MO HaIpaBICHUSAM.
VYron Mexnay nByms BekTtopamu. IIpoeknmst BekTopa Ha ocbk. KoopauHaTsl
BekTOpa. CKaJSIPHOE MPOU3BEIAECHUE BEKTOPOB.

Hcnonp30BaHue KOOpAMHAT U BEKTOPOB IPU PEUIEHUH MATEMAaTHYECKUX U
MIPUKJIAIHBIX 3a]1a4.

IIpakmuueckue 3anamusl

[Ipu3Haku B3aUMHOIO PACHOJIOKEHHUS MPAMBIX. YTOJI MEXAY HPSAMBIMHU.
B3anMmHOe pacnonokeHue MNpsAMBIX M IUIOCKOCTe. IlepneHaukynsap
HAKJIOHHAs K IJIOCKOCTH. YTOJI MEXKIY NPSAMON U IJIOCKOCThIO. Teopemsl o
B3aUMHOM DACIOJIOKEHWH TMPSAMOM M IUIOCKOCTH. Teopema O Tpex
NEPNEHAUKYISAPaX.

[Ipu3Haku 1 CBOMCTBA MAPAIIENBHBIX U MEPIEHANKYISIPHBIX MIJIOCKOCTEN.

PaccTtosHME OT TOYKM 10 MJIOCKOCTH, OT IPSAMOM 10 TUIOCKOCTH, PACCTOSIHUE
MEXIY IUIOCKOCTSAMH, MEXAY CKPEIIMBAOIIUMUCA MPSAMBIMH, MEXIY
IPOU3BOJIBHBIMU (DUTypaMU B POCTPAHCTBE.

[lapannenbHOE€ MPOEKTUPOBAHME U €ro CBOMCTBA. Teopema o niowaou
OPMO2OHANLHOU  NPOeKYuu MHO20Y20IbHUKA. B3anMHOE pacIoNoKeHHe
IPOCTPAHCTBEHHBIX (DUTYD.

Paznuunbie BuABI MHOTOTpaHHUKOB. X n300paxenus. Ceuenus, pa3BepTKU
MHOrorpaHHukoB. Ilnmomane  noBepxHocTH. Buael  cummerpuii B
npoctpancTBe. CUMMETpHUS TEN BpAILlEHWs] 1 MHOTOTPAaHHUKOB. BrlunciieHue
[UIOIAJIEN U 00BEMOB.

Bekropel. [leiictBus ¢ Bekropamu. JlekaproBa cucTeéMa KOOpAWHAT B
IPOCTPAHCTBE.

VYpaBHEeHUE OKPYKHOCTH, c(hephl, TNIOCKOCTH. PaccTosiHue MEXy TOUYKAMHU.
JlefictBlsi ¢ BEKTOpaMH, 3aJaHHbIMH  KoopauHatamu.  CKaisipHOe
IIPOU3BEICHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE NPSAMONM MU IUIOCKOCTH.
Hcnonp30Banue BEKTOPOB IPH 10KA3aTEIBCTBE TEOPEM CTEPEOMETPHH.

JIns BHEAyIUTOPHBIX 3aHATHNA CTYJAEHTaM HapsJy C pELICHHEM 3axad U
BBIIIOJIHEHUSI ~ IMPAKTUYECKUX  3aJaHUM  MOXHO  MPEMJIOKHUTH  TEMBI
HCCIIEIOBATEIbCKUX U pedepaTUBHBIX pabOT, B KOTOPHIX BMECTO Cepui
OTZEJIBHBIX MEJIKUX 3a/1a4 ¥ YIPAXKHEHUN IPELJIaraloTCs CIOKETHBIE 3a1aHus,
TpeOyronue IMTEIbHON paboThl B paMKax OJHOM MaTeMaTHYeCKOU
CUTyallud. DTH TEMBbI MOTYT OBITh KaK MHANBUAYATbHBIMHU 33JaHUSMHU, TaK U
I'PYIIIOBBIMHM JIJII COBMECTHOTO BBIITOJTHEHHUS UCCIIEA0BAHUS.



Ilpumepnvie memul peghepamos (00K1a008), uccied08amerbCKUx
npoeKkmog

1. HenpepsiBHBIE APOOH.

2. IlpuMeHeHue CII0KHBIX MPOILIEHTOB B SKOHOMHUYECKUX pacyeTax.
3. TlapannenbHoe MPOCKTUPOBAHHUE.

CpenHue 3HaYCHHs M UX IPUMEHEHHE B CTATHUCTHKE.
BekTopHoe 3a7aHue MPSMBIX U MIIOCKOCTEH B IPOCTPAHCTBE.
CrnoxxeHre rapMOHUYECKUX KOJIEOaHU.

['padmyeckoe penieHue ypaBHEHHIA U HEPABEHCTB.

© N A

[IpaBusibHBIC U MTOTYTPABUIBLHBIE MHOTOTPAHHUKH.

. Konudeckue ceueHus: 1 UX NIPUMEHECHHUE B TEXHUKE.
10.1Tonsatue nuddepenimana 1 ero NPUIOKEHUSI.
11.Cxembl MOBTOPHBIX UCTIBITAaHUN bepHysu.
12.UccnenoBanne ypaBHEHUN U HEPABEHCTB C IMapaMeTpoOM



TEMATHUYECKOE ITNTAHUPOBAHHUE

Bun yae6HOI paboThI KonnuectBo yacos
[Ipoduns nmpodeccrnoHansHOTO
o0pazoBaHus
AyIUTOpHBIE 3aHATHS TEXHUYECKUI
Coneprxanue 00ydeHHS
Beenenue 4
PazButne nonsatus o uncie 12
Kopnu, crenenu u porapudmsl 30
[IpsiMbIe 1 TUTOCKOCTH B IIPOCTPAHCTBE 24
KombunaTopuka 16
Koopaunats! 1 BEKTOPHI 22
OCHOBBI TPUTOHOMETPUH 35
OyHKIMU U TpaduKu 24
MHOTOTpaHHUKHU U KPYTJIbIC TeTa 30
Hadana MmaTeMaTH4eckoro aHainmsa 30
WuTerpan u ero npuMeHeHne 18
DJIEMEHTHI TEOPUH BEPOSTHOCTEH U
MaTeMaTH4YeCKOU CTaTUCTUKH 16
VYpaBHEHUs 1 HEPABCHCTBA 31
Hroro 292
IIpomesicymounasn ammecmayus 6 popme
9K3aMeHa

BHeayauTopHasi camocTosiTe/ibHasi padora

ITogroroBka BBHICTYIJIEHHIH IO 34 aHHBIM 104
TeMaM, JOKJIag0B, pedeparTos, acce,
WHINBUIYAJBHOTO IIPOEKTA C
HCIT0JIE30BAHUEM MH(POPMAIIMOHHBIX TEXHO-
JIOTUM 1 Op

Bcero: 396




XAPAKTEPUCTHUKA OCHOBHbLIX BUIOB JEATEJIbBHOCTHU

CTYJEHTOB
Conepxanue XapakTepucTUKa OCHOBHBIX BUJIOB JIEATEIbHOCTHU CTYIEHTOB (Ha YPOBHE
oOy4yeHus y4EOHBIX JIEHCTBUI)
Beenenue O3HaKoOMJIEHHE C POJIbI0 MATEMATUKH B HayKe, TEXHUKE, JKOHOMUKE,

I/IH(bO‘pMaIII/IOHHI)IX TCXHOJIOTUAX U HpaKTH‘IeCKOﬁ JACATCIIbHOCTH.
O3HaKOMJICHHE C oeJIsAMU M 3a/ila4aMi U3YUCHUSA MATCMATHUKU ITPH OCBOCHUUN

AJITEBPA

PazButre noHsATHSA O
qucie

Brinmonnenue apudmeTnyeckux AeMCTBUN HaJ YMCIAMU, COYETas YCTHBIC U
MMUCbMEHHBIE IPUEMBI.

Haxoxxnenne mpuOMMmKeHHBIX 3HAYCHUH BEITMYWH M TOTPEITHOCTEH BBIYUCICHUN

(a0COJIFOTHOM M OTHOCUTENIBHOMN); CPAaBHEHUE YHCIIOBBIX BHIPAKEHUH.
Haxoxnaenue omunbok B mpeoOpa3oBaHUSIX U BBIUNUCIEHUAX

Kopnu, crenenu, nora-
pudmb

O3HakoOMJIEHUE C TIOHSATHEM KOPHsSI N-i CTENEHHU, CBOMCTBAMH PAJNKATIOB U
MpaBUJIaMH CPAaBHEHHSI KOPHEH.

DOopMyIMpPOBaHHUE OIIPEICICHUS KOPHS M CBOMCTB KOpHEW. Beruncnenue u
CpaBHEHHE KOpPHEH, BHITIOJHEHNE TPUKUJIKKA 3HAYeHHS KOpHs. [IpeoOpa3oBanue
YUCJIOBBIX M OYKBEHHBIX BBIPOKCHHM, COMEPIKAIINX PATUKAIIBI.

Brimonnenue pacuetoB 1o GhopMyiiaM, CoIepKaluM paaruKaibl, OCYIIECTBISS
HE0OX0IMMBbIe MMOICTAaHOBKHU U MpeoOpazoBanus. OnpeneneHre paBHOCHIBHOCTH
BBIPAKEHUN C pagukaiaMmu. Penenre nppairoHaibHbIX YPaBHEHUH.
O3HaKkOMJIEHHUE C IOHATHEM CTENEHU C IEHCTBUTEIbHBIM IIOKA3aTEJIEM.
HaxoxaeHue 3HaueHu CTENEeHU, UCTIOJIb3Ys MIPH HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuchIBaHUE KOPHS N-i CTENEHH B BUJIE CTETICHHU C IPOOHBIM MOKa3aTeseM U
Ha000POT.

®opMyJIUpOBaHUE CBOMCTB CcTeNeHEel. BolunciieHre cTeneHei ¢ palmoHaaIbHbIM
MIOKa3aTeJIeM, BBIIIOJTHEHUE IPUKUAKY 3HAYEHUS CTEIIEHU, CPABHEHUE CTEIIEHEH.
[IpeoOpazoBanue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHU, COJIEPIKAIUX CTEIICHH,
MIPUMEHSI CBOMCTBA. PelieHue nokazareibHbIX ypaBHEHUM.

O3HakoMJIEHHE C TPUMEHEHUEM KOPHEW U CTENEHEN MpU BBIYMCICHUU CPEIHHUX,
JICJICHUN OTpPE3Ka B «30JI0TOM CE€UEHUW». PellleHue NpuKIagHbIX 3adad Ha|
CJIOKHBIE TIPOLIEHTHI

[IpeoGpaszoBanue anre-
OpanvecKuX BbIpaKEHUMN

Brinonnenue npeobpa3zoBaHuil BeIpaKeHUH, MpUMEHEHHE (POPMYII, CBA3aHHBIX
CO CBOMCTBaMHU CTETIEHEH U JIOrapu(hMOB.
Omnpenenenre 06IacTH TOMYCTUMBIX 3HAUEHUH JTOTapU(MUIECKOTO BBIPAKECHHUSL.

OCHOBbI TPUTOHOMETPUH

OCHOBHBIE TOHATUA

W3ydeHne painaHHOTO METOAA U3MEPEHUS YIIIOB BPAILlEHUs U UX CBS3H C
rpagycHoit Mmepoil. M300paxeHune yrioB BpallleHusl Ha OKPYKHOCTH,
COOTHECEHHE BEJIMYMHBI YIJIA C €70 PACIIOJIOKEHUEM.




DopmynupoBaHUE OTPEACTICHUN TPUTOHOMETPUYECKUX (DYHKIMA ISl yIIIOB
IIOBOPOTA U OCTPBIX YIJIOB IPSIMOYI'OJIBHOTO TPEYI'OJIbHUKA U 00BSCHEHUE UX
B3aUMOCBSI3U

OcHoBHbIE [IprMeHEeHrE OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB I BBIYMCIICHUS
TPUTOHOME- 3HAUEHUIN TPUTOHOMETPUUECKUX (QYHKIUI IO OJHOM U3 HUX

TPUYECKUE

TOXIECTBA

[IpeoGpazoBanus N3yuenne 0CHOBHBIX (pOPMYIT TPUTOHOMETPUH: (DOPMYIIBI CIOKECHHUS, YABOCHHUS,
[IPOCTEUIINX npeoOpa30BaHusl CYMMBI TPUTOHOMETPUYECKUX (DYHKIMN B IPOU3BEICHUE U
TPUTOHOMETPU- [TPOU3BENCHUS B CYMMY U IPUMEHEHNE IIPU BBIYMCICHUH 3HAYCHUS

YECKUX BBIPAKECHUU

TPUTOHOMETPUYECKOTO BBIPAKEHUSI U YIIPOLIEHHUS €TO0.
O3HaKoMJIEHHE CO CBOMCTBAMU CUMMETPUHU TOUYEK Ha €AUHUYHON OKPYKHOCTH U
[IPUMEHEHHE UX Ul BbIBOAA (POPMYII IPUBEACHUS

[Ipocreitmme Pemenue no dhopmynam U TPUTOHOMETPUUIECKOMY KPYT'Y POCTEHIINX

TPUTOHO- TPUTOHOMETPUUECKUX YPABHEHHH.

MeTpHUUYECKHe [IpumeHeHre OOIMIMX METO/I0B PEIIeHUs YpaBHEHHH (MpUBEIEHUE K JIMHEHHOMY,

YpaBHEHHUS U KBaJIpaTHOMY, METOJ[ Pa3JIokKEHHs Ha MHOXXUTENH, 3aMEHbl MEePEeMEHHOHN) mpu

HEpaBeHCTBA pPEIIeHUH TPUTOHOMETPUYECKUX YypaBHEHUH. YMEHHEe OTMedaTb Ha Kpyre
pelIeHNs MPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB

ApPKCHUHYC, O3HaKOMJIEHUE C TIOHATHEM OOPATHBIX TPUTOHOMETPUUECKUX ()YHKITH.

apKKOCHHYC, W3yuenune onpeneneHuii apkCUHyca, apKKOCUHYCA, ApKTAHT€HCA YUCIIa,

APKTaHI'CHC YUCJia

(hopmMmynupoBaHue UX, U300paKeHNE Ha €AMHUYHON OKPYKHOCTH, TPUMEHEHHE
MpU PELICHUH YpaBHEHUM

®YHKIUN, UX CBOMCTBA U TPA®UKU

DOyHKIINH.
[loasarue
HETIPEPBIBHOCTH

byHKIIUN

O3HaKOMJIEHUE C TTIOHATUEM MTEPEMEHHOM, TPUMEPAMH 3aBUCUMOCTEN MEXKITY

MepeMEHHBIMH.

O3HakoMIICHHE C TIOHATHEM TpaduKa, OTpeIeIICHNUE MPUHAIICKHOCTH TOUKH

rpaduky ¢yakmun. OnpeaeneHue o GopMmyie IpoCTeHINeH 3aBHCUMOCTH, BUIA

ee rpaduka. Beipaskenue mo hopmyie 0JHOM EpeMEeHHOH Yepe3 Jpyrue.
O3HakoMIIeHHE ¢ onpeziesieHrneM QyHKIUHU, GopMmyupoBanue ero. HaxoxeHue
00Js1acTy onpeneseHus U 00J1acTH 3HAUYCHUM (DYHKITUH

CaolicTBa (hyHKIIUH.

(O3HAaKOMJICHHE C npuMepamMmu Q)YHKHHOHaHBHHX 3aBUCHUMOCTEH B PCaIbHBIX

['pacdmyeckas poreccax U3 CMEXHBIX TUCIUTUINH.
WHTEpIpeTaIus. O3HaKOMJIEHHE C TOKA3aTEIbHBIMU PACCYXACHUIMH HEKOTOPBIX CBOMCTB
[Tpumepsr TMHEHON U KBapaTUYHON (DYHKIIHI, IPOBEICHUE UCCIIeI0BaHHsI TUHEHHOMH,
(YHKIIMOHATBHBIX  [KYCOUHO-JIMHEHHOM, IpOoOHO-IMHEHHOM U KBaIpaTUYHOU (PYHKIUI, MOCTpOEHUE
3aBUCHUMOCTEN B ux rpaguxos. [Toctpoenue u urenue rpagukos ¢pyHkuuid. Mccnenopanue
peabHBIX (yHKIIHH.
rporeccax u CocraBneHue BUAOB (GYHKIUI 110 JTaHHOMY YCIOBHIO, PELICHUE 331a4 Ha
SIBIICHUSIX DKCTPEMYM.

BrinonHenue npeobpa3zoBanuii rpadguka GyHKIUN
O6patnble pyHkuuu | M3yueHune noHsATHss 00paTHON (YHKIIUH, ONpeieSICHHe BUa U TIOCTPOCHUE

rpaduka oOpaTHOM PyHKIMHK, HAXOXKECHUE €€ 00IacTH ONpeIeIeHHs 1 00JIacTH
3HaueHul. VMccnenoBanun ypaBHEHHH U PEIICHUH 3324 Ha SKCTPEMYM.




CreneHHble, NTOKa3a-
TEJIbHBIE,
norapu(MUIECKue U
TPUTOHOME-
TPUICCKHC
(hYHKIIHH.
OOpatHbie
TPUTOHOME-
Tprueckue GyHKIuH

Brruncnenue 3nauenuii GyHKIUHN M0 3HaYeHHIO aprymeHTa. Onpenenenue
MOJIOKCHHSI TOUKH Ha TpaduKe 1Mo ee KoopIuHaTaM U Ha00OpOT.
Hcnonb3oBanne CBOMCTB PYHKIMHN 1JIsi CPAaBHEHHS 3HAUCHUH CTETICHEH U
norapudmoB.

[TocTpoenwue rpauKoOB CTEMEHHBIX U JIOTapUPMUUECKUX (DYHKIIUH.

Pemenne mnokasaTeNnbHBIX M JIOTapU(PMHUUECKUX YpaBHEHUH M HEPABEHCTB IO
M3BECTHBIM aJITOPUTMaM.

O3HakOMJIEHME C TOHSATHEM HENpEepbIBHOM  mnepuoAuyYeckod  (QyHKLHUH,
(hopMyIupoBaHHE CBONCTB CHHYCAa U KOCHHYCA, IOCTPOECHUE UX I'PaUKOB.
O3HakOMJIEHHME C TIOHSATHEM TapMOHMYECKHX KoJieOaHMM U mpuMepaMu
rapMOHUYECKUX KOJIEOAaHWM JUIsl OMMCaHMs IPOLECCOB B (PU3MKE M JPYruUx
00J1acTsIX 3HAHUS.

O3HakOMJIEHHE C  TOHSATHEM  pa3pblBHOM  TepHOaWYecKod  (DyHKIMH,
(hopMynupoBaHHE CBOMCTB TAHI€HCA U KOTAHT€HCA, IOCTPOEHUE UX TPadUKOB.
[IpumeHnenne CBOMCTB (DYHKITUHN TSI CPAaBHEHUS 3HAYEHUH TPUTOHOMETPUUECKUX
(GyHKIMH, perieHns TpPUroHoMeTpuueckux ypasHeHui. [loctpoenue rpaduxos
00paTHBIX TPUTOHOMETPUUECKUX (PYHKIIMHA U oTlpeAesieHue 1Mo rpadukaM ux
CBOMCTB.

Brimonnenue npeoOpa3zoBanus rpaduKkoB




HAYAJIA MATEMATUYECKOI'O AHAJIN3A

IlocnenoBaTeabpHO
CTHN

O3HaKOMJIEHHE C TIOHATHEM YHCIOBOM TOCIIENOBATEIBHOCTH, CHOCOOaMu ee¢
3aaHNs, BEIYUCICHUSIMU €€ YJICHOB.
O3HakoMIIEHHE C TIOHATHEM TIpeesa Mocae1oBaTeaIbHOCTH. O3HAKOMIICHHE C
BBIYUCIIEHUEM CYMMBI OECKOHEUHOTO YHCIIOBOTO psijia Ha IIpUMEpe
BBIUHCIICHHS CYMMBbI OCCKOHEYHO YOBIBAIOIIECH T€OMETPHUICCKON MPOTPECCHUH.
Pemenue 3amad Ha mpUMEHEHHE (OPMYIIBI CyMMBI OSCKOHEYHO YOBIBAromei
TeOMETPUIECKO MPOTpeccun

IIpousBoaHas u
ee MpUMeHEeHne

O3HaKOMJIEHHE C IOHSITHEM ITPOU3BOTHOM.

M3ydyenne u GopMyaMpoBaHUE €€ MEXAHUYECKOTO U F€OMETPUUYECKOTO CMbICA,
M3Y4eHHUE alropuTMa BBIUMCICHHUSI NPOM3BOJHONM Ha INPUMEpPE BHIYHUCICHUS
MIHOBEHHOM CKOPOCTH U YIJIOBOTO KO3 PUIIMEHTA KacaTeIbHOM.

CocTaBiieHHE YpaBHEHUS KacaTeJIbHOU B 00OIIEM BHUJIC.

'YcBoeHue MpaBUII nuddepeHnpoBanus, TaOJIHIIBI MPOU3BOIHBIX
DIIEMEHTapHbIX (DyHKIUH, npuMeHeHue ans aupdepeHurpoBaHus (GYHKINH,
COCTaBJICHUSI YPAaBHEHHMSI KacaTeJIbHOI.

M3yuenne TeopeM O CBSI3M CBOMCTB ()YHKIIMH W TIPOU3BOJTHOM, (OPMYITUPOBKA|
ux. [IpoBenenue ¢ NOMOIIBIO MPOU3BOAHOMN HCCIe0BaHUS (GYHKIIMU, 3a1aHHOM
dhopmysoil. YcTaHOBIEHNE CBSI3M CBOMCTB (DYHKIIMM W TIPOM3BOJAHON TIO UX Tpa-
(bukam.

[IpMeHeHre MPOU3BOIHOM I PEIICHHUs 3a/1a4 Ha HaX0sK/IeHue HanOoJIbIIero,
HaWMEHBIIETO 3HAUYEHUS U Ha HaX0XKICHHUE SKCTpeMyMa

[TepBooOpazHas u
WHTETpaj

O3HaKOMJICHUE ¢ TIOHATHEM HHTErpaja U IepBoOOpa3HOM.
N3yuenune mpaBuia BEIYUCICHUS TIEPBOOOpa3HOM U Teopembl HproToHa—
JletiOHuIA.
Pemenne 3amay Ha CBS3b NEPBOOOpA3HONW M €€ NPOU3BOJIHOMN, BBIYHUCIICHHUE
IepBOOOPa3HOM JIJIs TaHHOW (PYHKIIHUH.
Pemenne 3amay Ha NPUMEHEHHE WHTErpajga JUIsl BBIYUCICHHS (PU3MYECKHX
BEJIMYWH U TUIOIIAACH

YPABHEHUMA 1 HEPABEHCTBA

YpaBHeHUS U
CHUCTEMBI
YpaBHEHHUI
HepagencrtBa u
CHUCTEMBI
HEPABEHCTB C
JIBYMSI
IIEpEMEHHBIMU

O3HaKOMJIEHHE C TMPOCTCHINIMMHM CBEICHUSMH O KOPHSX alreOpandyecKux
YpaBHEHUH, TOHATUSAMHU UCCICAOBAHUS YPAaBHCHHH U CHCTEM YpaBHEHUH.
M3yueHnne Teopun paBHOCUJIBHOCTH YPaBHCHHMH U ee mpuMeHeHus. [loBTopenue
3allUCU  PEIICHHWS CTaHAAPTHBIX ypaBHEGHHWM, IPUEMOB IpPeoOpa30BaHUS
YpaBHEHUH IJisl CBEJICHHSI K CTAHITAPTHOMY YpaBHEHHUIO.




Pewenue palMOHAJbHBIX, UPPALMOHAJIBHBIX, IIOKa3aTeIbHBIX u
TPUTOHOMETPUYECKUX YPABHEHUU U CUCTEM.

Vcnionb30BaHWE CBOWCTB M TpaduKoB (GYHKIHMH A pPEHICHUS ypaBHEHHU.
[loBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.

Pemienne ypaBHEHMH ¢ TPUMEHEHHMEM BCEX NPUEMOB (pa3sioKEHUs Ha
MHOXXHUTEJIH, BBEICHHUS HOBBIX HEW3BECTHBIX, IOJICTAHOBKH, TpapuIecKoro
METOa).

Pemienne cucreM ypaBHEHHMH C TNPUMEHEHMEM Ppa3IMYHBIX CIIOCOOOB.
O3HaKOMIIEHHE ¢ OOLIMMH BOIIPOCAMHU PELICHHUS HEPABEHCTB M HMCIIOJIb30BAHUE
CBOMCTB ¥ rpaguKkoB (PyHKIMI MpU pellIeHuU HepaBeHCTB. Pelienne HepaBeHCTB
11 CUCTEM HEPABEHCTB C IPUMEHEHHEM Pa3IMYHbIX CIOCOOOB.

[IprMeHeHre MaTeMaTUYECKUX METOJOB JUIsl PELICHUS COAEPKATEIbHBIX 3a1a4
13 pa3auyHbIX oOnacTell HAyKU W NMPAaKTHKU. VIHTeprnpeTupoBaHue pe3yinbTaToB
C YUETOM PEaIbHBIX OrPAaHUYEHUI

JIEMEHTBI KOMBMHATOPHKH, TEOPUH BEPOSITHOCTEN U CTATUCTUKU

N3yuenune mpaBuia KOMOMHATOPUKHU M IPUMEHEHHUE TIPH PEIICHUHN
KOMOWHATOPHBIX 3a/1a4.

Pemenne koMOMHATOPHBIX 33/1a4 METOJOM Iepedopa U MO0 MPaBUITy
YMHO>KEHUSI.

OCHOBHEBIE
OHSTHS O3HaKOMJIEHHE C TIOHATHAMHU KOMOMHATOPUKH: Pa3MEIICHUSIMHU, COUCTAaHUSIMH,
KOMGHHATOPHKH repecTaHoBKaMu U (popMynamu I X BerauciaeHus. OObsICHeHUE U
npuMeHeHne (popmMyJ I BBIYMCICHUS Pa3MEIeHUI, IEPECTAaHOBOK U
COYeTaHUM IIPHU PEIICHUH 3a]a4.
O3nakomieHue ¢ omaoMoM HeroToHa 1 TpeyronbaukoMm Ilackans. Pemenue
MPAKTUYECKUX 33J1a4 C UCIIOJb30BAaHUEM TTOHATUI M TIPaBUI KOMOMHATOPUKH
S ILEMEHTLL N3yueHune Ki1accHu4ecKoro OnpeesieHus] BEPOSITHOCTH, CBOMCTB BEPOSTHOCTH,
SN TEOPEMBI O CyMME BEPOSTHOCTEH.
Be gﬂTHOCTeﬁ PaccmoTtpenue mpumMepoB BBIUMCICHUS BEpOsSTHOCTEH. Pemenue 3ana4y Ha
P BBIYMCIICHHE BEPOSTHOCTEH COOBITHI
O3HaKOMJICHHUE C MPEJCTAaBICHUEM YHCIIOBBIX JIAHHBIX M UX XapaKTe-
IIpencraBnenue
PUCTHKAMHM.
TTAHHBIX (TaOJIHIbI,
Pemenne npaktuyeckux 3aaa4 Ha 0OpabOTKY YUCIOBBIX JAHHBIX, BEIYMCICHHE
TarpamMmbl)

HX XapaKTCPUCTUK

I'EOMETPUA




[IpsimMble n
IIJIOCKOCTH B
MIPOCTPAHCTBE

DopMyIMpPOBKA U IIPUBEACHUE JT0KA3ATENBCTB IPU3HAKOB B3aUMHOIO
PacIIoIOKEHUs NPSAMBIX U INIOCKOCTEN. Pacnio3HaBaHue Ha yepTexax u
MOJIENISIX Pa3JIMYHBIX CIIy4acB B3aUMHOT'O PACIOJIOKEHUS NPSAMBIX U
IJIOCKOCTEM, apr'yMEHTUPOBAHNE CBOUX CYXACHUN. POpMyINpOBaHHE
OIIPENETICHUN, IPU3HAKOB U CBOWCTB IMAPAJUIECIIbHBIX U IEPIICHINKYIISIPHBIX
IJIOCKOCTEM, IBYTPAHHBIX U JIMHEHHBIX YIJIOB.

BrInosHeHne NOCTPOEHUS YIJI0B MEXAY IPSIMBIMU, IPSMOU U IIJI0 CKOCTBIO,

MEXy IIJIOCKOCTSIMU 110 ONMCAHUIO U PACIIO3HABAHUE UX HA MOJEIISIX.
[IpuMeHeHne NpU3HAKOB U CBOMCTB PACIIOJIOKEHMS IPSIMBIX U IUIOCKOCTEN IpHU
penieHnn 3aay.
N300pakenne Ha pUCYHKax U KOHCTPYUPOBAHHUE HA MOJIENISIX Tep-
MIEHIUKYJISIPOB ¥ HAKJIOHHBIX K IIJIOCKOCTH, MPSIMBIX, ITapaJUIEIbHbIX
TIJIOCKOCTEH, YTJIOB MEK Ty MPSIMOMN U TIJIOCKOCTHIO U 000CHOBaHUE
IIOCTPOCHHUS.
Pemenue 3a1a4y Ha BBIYMCIIEHHE T€OMETPUUECKUX BeIUUUH. ONKChI- BaHHUE
pacCTOSIHUSA OT TOYKH JI0 TUNIOCKOCTH, OT MPSIMOM JI0 IJIOCKOCTH, MEXTY
IIJIOCKOCTSIMH, MEXIY CKPELIUBAOIINMUCS MPSIMBIMH, MEXK/Ty IIPOU3BOJIBHBIMU
¢burypamu B IpoCTPaHCTBE.

DopMyIHpOBaHUE M JT0OKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUSAX (TEOpEM
CYIIIECTBOBAHHSI, CBOMCTBA).

M300pakeHne Ha 4YepTEeKax U MOJCISIX PACCTOSHUSA W OOOCHOBAHHUE CBOMX
cyxaeHud. OrmnpeneneHue ¢ BBIYMCICHUE PACCTOSTHUA B  MPOCTPAHCTBE.
[IpuMenenne GopMyJ U TEOPEM TUIAHUMETPHUH IS PEIICHUS 3a/1a4.
O3HaKOMJIEHHE C TIOHATHEM MapauIeIbHOTO TPOCKTUPOBAHUS M €r0
cBoicTBaMU. POPMYITUPOBAHUE TEOPEMBI O TIJIOIMIAIA OPTOrOHAIBHOM MPOEKIIUHU
MHOTOYTOJIbHUKA.

[IpuMeHenre Teopuu Ui OOOCHOBAHHUS TIOCTPOCHMA M BBIYHUCICHUM.
ApPryMEHTUPOBAaHHE CBOMX CYXKJICHMA O  B3aMMHOM  PacCIOJIOXEHUU
MPOCTPAHCTBEHHBIX (QUTYP




MHororpaHHuku

Onucanne W XapakTEpUCTUKAa  pa3IUMYHbIX  BUJOB  MHOIOI'DAaHHUKOB,
[IEPEUYMCIICHUE UX DIEMEHTOB U CBOMCTB.
M300pakeHne MHOTOTPAHHUKOB M BBITIOJHEHNE TIOCTPOCHUS HA M300paXKeHHSIX
11 MOJEJISIX MHOTOI'PDAHHUKOB.
Brruncnenue TMHENHBIX 3JIEMEHTOB U YIJI0B B IPOCTPAHCTBEHHBIX
KOH(HUTypanusix, apryMEHTHPOBAHHE CBOUX CYXICHUH. XapaKTepUCTUKA U
U300pakeHHEe CEYEHMs],pa3BePTKU MHOTOTPaHHUKOB, BBIYMCIIEHUE TIOMIAEH
MTOBEPXHOCTEH.
[locTpoeHue mnpocredmmx ceueHud KybOa, mpusmbl, nupamuisl. [IpumeHenue
(hakTOB M CBEICHUI U3 TUIAHUMETPHH.
O3HakoMJIeHHE ¢ BUJJaMU CUMMETPUIl B IPOCTPAHCTBE, POPMYIHPOBAHNE
OIIPENIEICHUIN U CBOMCTB. XapaKTepUCTUKA CHMMETPHUH TEJl BPAILICHUS U
MHOT'OTPaHHUKOB.
[IpumeHeHne CBOMCTB CUMMETPHUH NIPH pELICHUH 3aa4. Mcnonb30Banne
MPUOOPETEHHBIX 3HAHUH /1711 UCCIIE0OBAHUS U MOJIEIUPOBAHUS HECIOKHBIX
3az1a4.
M300pa’keHne OCHOBHBIX MHOTOTPAaHHMKOB U BBIMOJIHEHHE PHCYHKOB IO
YCIIOBHSIM 3a]1a4

Tenan
IIOBEPXHOCTHU
BpalleHus

O3HakoMJIeHHE ¢ BUJaMH TeJ BpalleHus, GOpMyJIHpOBaHHE UX OTNPENEICHUN 1
CBOWCTB.

DopMyTMpOBaHHE TEOPEM O CEUEHWW IIapa IIOCKOCTBI0O U  TUIOCKOCTH,
KacaTeJIbHOM K cepe.

XapakTepucTUKa U N300pakeHHe TeJ BpaIlleHUs, X Pa3BEPTKH, CEUCHUSI.
Pemienne 3amad Ha IOCTPOCHHE CEUCHHUM, BBIYMCICHHE JIMH, PACCTOSHHM,
yriioB, momanaei. [IpoBeneHne aoka3aTeIbHBIX PACCYKIACHUUA MPHU PEIICHUU
3a/ad.

[IpuMeHeHre CBOWCTB CHMMETPUM IPH pPEUICHUM 3a7ad Ha Teja BpalleHus,
KOMOWHAITUIO TE.

MN300pa>keHne OCHOBHBIX KPYTJIBIX T€JT U BBIMIOJHEHUE PHUCYHKA IO YCIOBUIO
3a1aun

N3mepenus B
reOMETPHH

O3HakoMJIeHHE ¢ TOHSATUSIMHU IIJIOLIAAU U 00bemMa, aKCHOMaMU M CBOHCTBaMHU.

Pemenue 3a1au Ha BBIYMCIICHUE TUIOMIAACH MIOCKUX GUTYD C TPUMEHEHUEM

COOTBETCTBYIOMIUX Gopmyn U (PakToB U3 miuaHuMerpuu. Mzyuenue teopem o

BBIUYHCIICHUH 00bEMOB IIPOCTPAHCTBEHHBIX TEJ, PEIICHHUE 3a/1a4 Ha

npuMeHeHue GopMys BeIUKCICHUSI 00beMOoB. M3yuenue dopmysn st

BBIUHCIICHHS IUIOMIAei MOBEPXHOCTE MHOTOTPAHHUKOB M T€J BPaIlCHHSL.
O3HakOMJIEHHE C METOJIOM BBIYMCICHUS IUIOMAAN TIOBEPXHOCTH C(hephl.
Pemienue 3amady Ha BBIYMCIICHHE IUIOMIAZCH MOBEPXHOCTH MPOCTPAHCTBEHHBIX]
Tes

Koopnunats! u
BEKTOPBI

O3HaKOMJICGHHE C TIOHATHEM BCKTOpaA. I/I3yquI/Ie I[eKapTOBOﬁ CUCTCMBbI
KOOpAUHAT B IPOCTPAHCTBE, IIOCTPOCHUC 110 3a/ITaHHBIM KOOPANHATAM TOYCK




Haxosxnenue ypaBHEHUH OKPYXKHOCTH, c(epbl, MIOCKOCTU. Brruncnenue
PacCCTOSIHUI MEKTY TOUKAMH.

N3yuenue CBOWCTB BEKTOPHBIX BEIMYHH, IIPABUJI PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPABUII HAXO0XKICHUSA KOOPAUHAT BEKTOPA B
IIPOCTPAHCTBE, ITPABUII ICUCTBUI C BEKTOPaMH, 3aJAHHBIMU KOOPANHATAMH.
[IpuMeHeHne TeopuM IpU PELICHUH 3a1a49 Ha JEHCTBUS C BEKTOPAMHM.
N3yuenune ckamsspHOTO IIPOU3BEIECHNS BEKTOPOB, BEKTOPHOI'O YPAaBHEHUS
MPSIMON U TUIOCKOCTH. [[puMeHeHne Teopuu Ipu PELIEHUH 3a]1a4 Ha JEHCTBUSA C
BEKTOPAaMH, KOOPAUHATHBINA METOJ, IPUMEHEHUE BEKTOPOB ISl BBIYUCIICHUS
BEJIMYMH YIJIOB U paccTosiHUM. O3HaKOMIIEHHE C JOKa3aTeIbCTBAMU TEOPEM
CTEPEOMETPUH O B3AMMHOM PACIIOJIOKEHUH IIPSAMBIX U IUIOCKOCTEN €
HCIIOJIb30BAHUEM BEKTOPOB




YYEBHO-METOAMYECKOE 1 MATEPMAJIBHO-TEXHUYECKOE
OBECIIEYEHUE ITPOI'PAMMBI YUYEBHOU JUCIUATIJIMHEI

KMATEMATUKA»
OcBoenue  mporpamMmbl  yd4eOHOM — avcuMmuiuHbl  «MatemaTuka»

npejamnoyiaraeT  Hajguyue B npodeccuoHanbHOM — oOpa3zoBaTeNbHOM
OpraHu3aluy, peann3yollei oopazoBaTeIbHYI0 MPOrpaMMy CPEHETO OOIIETo
obOpazoBanus B npeaenax ocsoenus OIIOII CITO na 6a3e 0CHOBHOTO OOIIEro
oOpa3oBaHus, y4eOHOro KaOWHETa, B KOTOPOM MMEETCS BO3MOXKHOCTH
ob0ecnieunTs OOywarommMcs CBOOOAHBIN nocTyn B VHTepHEeT BO Bpems
y4eOHOT0 3aHATHS U TIEPUOJT BHEYIEOHOM e TEIIbHOCTH.

[Tomemenne kaOuHeTa  yaoBieTBOpsieT TpeboBanusMm  CaHHUTApHO-
snuaemMuosornyeckux npasui u HopmaTuBoB (CaulluH 2.4.2 No 178-02) u
OBITh OCHAIIEHO THUIOBBIM O0OpYyIOBaHUEM, YyKa3aHHBIM B HACTOSIINX
TpeOOBaHUSAX, B TOM YHCJIE CIHEHUAIU3UPOBAHHONW Y4eOHOM MeOenblo u
cpeacTBaMu OOydYeHHs, TOCTATOYHBIMH IS BBIIOJIHEHUS TpeOOBaHUHU K
YPOBHIO MOATOTOBKH 00YYarOIHXCs L,

B xabunete ecTb MynbTUMEIUIHOE 000PYI0BAHKE, TOCPEICTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTENIbHOTO Mpollecca MOTYT MPOCMATPUBATh BU3YATbHYIO
UHGOpMAIIMIO 10 MaTeMaTUKe, CO3JaBaTh MPE3eHTAIMH, BHJIEOMaTEPHAIbI,
UHBIE TOKYMEHTHI.

B coctaB  yueOHO-METOAMYECKOTO M  MaTepUaIbHO-TEXHUYECKOTO
obecrieueHus1 TporpaMMbl yueOHOM AUCIUILIMHBI «MatemaTtuka: anredpa u
Havajla MaTEMaTUYECKOTO aHAIN3a; TEOMETPHUSD BXOJIAT:

+ MHOTO(YHKITMOHAJIBHBIN KOMILICKC IIPEII01aBaTeIs;

- HaTJISTHBIC MTOCOOUS (KOMIUICKTHI YUEeOHBIX TaOJHII, IJIaKaTOB,
MOPTPETOB BBIJIAOIIUXCS YICHBIX-MAaTEMATHUKOB H JIp.);

- mH)OPMAIIMOHHO-KOMMYHHUKATHBHBIE CPECTBA;

- 3KpPaHHO-3BYKOBBIC TIOCOOHS;

+ KOMIUJIEKT TeXHHYECKON JOKYMEHTAIIMH, B TOM YHCIIC ITacTiopTa Ha
cpeacTBa 00y4YeHHUsI, THCTPYKITUHU 10 UX MCIIOJIb30BAHUIO U TEXHUKE
0e301acHOCTH;

- OMOMMOTEYHBIH (POHI.

B OuOmmoreunpiii  (oHA BXOAAT Y4YCOHUKH, YyUeOHO-METOIUYECCKUE
komiuiekTel (YMK), oOecneuuBaromiye OCBOEHHE YUYEOHOM UCIUTUIMHBI
«Marematnka: anreOpa W Hadaja MaTEMaTHYECKOTO aHAIIN3a; TEOMETPHS»,
PEKOMEH/IOBaHHbIE  WJIM  JIONYIIEHHbIE  JUIsi  HCIOJIb30BaHUS B
npoeCCUOHANIBHBIX 00pa30BaTENbHBIX OpraHU3alUsAX, PEeANTU3yIOIUX O00-




pa3oBaTeNbHYI0 NOPOrpaMMy CpeaHero obmiero oOpa3oBaHUA B Mpeaenax
ocBoeHust OIIOIT CIIO nHa 6a3e 0CHOBHOTO 00IIIETO 00pa30BaHUS.

bubnuoreunsiii  GoHA MOXET OBITh JIONOJHEH DHIUKIONEIUSIMH,
CIIPAaBOYHUKAMU, HAYYHOM, HAYYHO-IIONYJIIPHOM U JIPYIOW JUTEpPaTypod IO
MaTeMaTHKe.

B mporecce ocBoeHus mporpaMmbl y4eOHOW AUCHUILIMHBI «MaTemMaTuka»
CTYICHTBHl JIOJDKHBI TOJYYUTh BO3MOXXHOCTh JOCTyNa K 3JIEKTPOHHBIM
y4eOHBIM MaTepualiaM 1Mo MaTeMaTHKe, UMEIOITUMCSI B CBOOOTHOM JOCTYIIE B
cetu MHTepHET (PNEKTPOHHBIM KHHIaM, MPaKTUKymMaM, TECTaM, MaTepuajiam
EI'D U ap.).
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