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ITosicHUTe/IbHAA 3aHCKA
[IpuMepHas mporpamMma y4eOHOM JMCIHMILTMHBI «MaremaTika» —IpelHasHAdeHa A H3yHCHHA
MATEMATHKH B YUPEKIEHHUAX HAYAIBHOIO H CPEIHEro MmpophecCHOHAILHOTO 00pa3oBaHMs, peaNu3yroIuX
06pa3oBaTeNbHYI0  IPOTrpaMMy — CpemHero  (TOJIHOrO) obmero o0Opa3oBaHHs, MPH  IOATOTOBKE
KBAI()UIUPOBAHHBIX PAOOUMX U CHEHATHCTOB CPEIHEr0 3BCHA.
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CornacHo «PekomMeHAamusaM TO peanu3amuy 0Opa30BaTeNbHOW NPOTPaMMbI CPEIHEro (TIOIHOTO)

o01iero o0Opa3oBaHusi B 00pa30BATEJIbHBIX YUYPEKJICHUAX HAYAILHOTO MPOGECCUOHAILHOIO M CPEJIHErO
npo(eCCHOHATTFHOTO 00pa30BaHUs B COOTBETCTBUU C (elepaibHbIM Oa3UCHBIM y4YeOHBIM IIIAHOM WU
IPUMEPHBIMM  Y4€OHBIMM IJIJaHAMKM JUIs  00OpasoBareiibHbIX yupexjacHuit Poccuiickoit dejepaiuu,
peaTM3yIoIMX MporpaMMEl 00Iero 00pa3oBaHus» (MMCbMO JlemapTaMeHTa rocyIapCTBEHHON TOJUTHKHA U
HOPMaTHUBHO-IIPABOBOTO peryaupoBanus B chepe oOpazoBanus MunoOpHayku Poccun ot 29.05.2007 Ne 03-
1180) wmaremaTtuka B YYPEKICHUSX HAYaIbHOTO MpodeccruoHanbHOro odpasoBanus (manee — HIIO) u
cpenuero npodeccuoHabHOro oo0paszoranus (fqanee — CIIO) uzydaercs ¢ yderoMm npoduist MoIydaeMoro
PO ECCHOHATTLHOTO 00PAa30BaHUSL.

[IpumepHas mporpaMMa OpUCHTHPOBAHA HA TOCTHIKCHUE CIICTYIONTUX T1CIICH:

(opMupoBaHHE NpeaCcTABJCHUA O MaTreMaTuKe KaK YHHBEPCATHbHOM S3bIKE HAyKH, CPEICTBE

MOJIETUPOBAHUA SIBJICHUH U TIPOLIECCOB, 00 HUIEAX U METOIaX MATEMATHKH;

pa3BuTHE JIOTUYECKOTO MBIIUICHHUS, TIPOCTPAHCTBEHHOTO BOOOPAXKCHHS,  alTOPUTMUUICCKOM

KYJIBTYpbI, KDHTHYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM il Oyaylied mpodecCHOHATbHON

JICATCIILHOCTH, JUTSI TIPOJTOJIKCHHS 00pa30BaHUs U caMOO0pa30BaHUS;

OBJIaJICHHEe MATeMATHYeCKHUMY 3HAHUSIMH M YMEHHSIMH, HCOOXOIUMBIMHU B TTOBCETHEBHOM JKU3HHU,

VI U3YYCHHS CMEKHBIX €CTECTBCHHO-HAYUHBIX IUCIMIUIMH Ha 0a30BOM YPOBHE M AMCLUIUINH

Tpo(eCCHOHANILHOTO 1UKIIA, JIJIS IMOMYyYeHUs 00pa3oBaHus B 00JIaCTSIX, HE TPEOYIOMIUX YTITyOJIeHHOM

MaTeMaTUYECKOM ITOATOTOBKH;

BOCIHIUTAHUE CPEJICTBAMU MAaTEMAaTHKU KYJIBTYPHl JIMYHOCTH, TTOHUMAHUS 3HAYMMOCTH MAaTeMaTHKU

VI HAYYHO-TEXHUYECKOI'O IPOorpecca, OTHOMICHHUS K MaTeMaTHKE KaK K 4acTH OOICYeIOBEYCCKON

KyJIBTYpPEI Yepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MAaTEMATHUKH, SBONIOIMCH MaTeMaTHUICCKUX UICH.
TpeOoBaHusl K pe3yibTaTaM 00y4eHUs

B pesynbrare uzyueHus yacOHON AUCIUITTHHEL «MareMaTHuKa» 00YyUIaroIIHICs JTOJIKEH

3HATL/MOHMMATBL3HAUCHUEC MaTCMATHYCCKOM HayKW I pCHICHUS 3aj/iad, BOSHUKAIOMNX B TCOPUH U

MPaKTHUKE; MIUPOTY U B TO K€ BpEMs OTPaHUUYCHHOCTH NIPUMEHEHUS MAaTEMaTUUECKUX METOJIOB K aHAJIU3y U
HCCIICIOBAHUIO IPOLIECCOB U SIBJICHUH B IIPUPOJIC U OOIIIECTRBE;

3HAYEHHUE MPAKTHUKH U BOIIPOCOB, BO3HUKAIOIINX B CAMOW MaTeMaTuKe JiIsl JOPMUPOBAHHS U PA3BUTHS
MaTeMaTU4IeCKOW HAayKH; UCTOPHIO Pa3BUTHSI TIOHATHS YHCIA, CO3JIaHWS MaTEeMaTHUECKOTO aHajIu3a,
BO3HHKHOBCHUS U Pa3BUTHS TC€OMCTPHH;

YHUBEPCATHHBIN XapaKTep 3aKOHOB JIOTHKH MAaTeMaTUYeCKUX PaCCYXJCHHU, X TMPUMEHHMOCTh BO
BCEX 00JTACTAX YETOBEUECKOM JISATENBHOCTH;

BEPOSTHOCTHBIN XapaKTep pa3iIMuHbIX [IPOLIECCOB OKPYKAIOIICTO MUPA.

Adredpa

yYMETb:

BBIIIOJTHSTh apU(PMETHUCCKUE ACHCTBUS HaJ YUCIAMH, COYCTash YCTHHIC W ITMCHbMCHHBIC IIPHEMBI;
HaXOJIUTh TMPHOMKEHHBIE 3HAYeHUsS BEJIMYMH U IOTPEITHOCTH BBIUMCIEHUH (abcooTHas u
OTHOCUTEJIbHAS); CPABHUBATH YHCIIOBBIE BBIPAKEHUS;

HAXOJMTh 3HAYCHUS KOPHS, CTCIICHH, JIorapu(mMa, TPUrOHOMCTPUYCCKMX BBIPAKCHHH HA OCHOBC
OIIPEACIICHUS, MCHONB3YSI IPH HCOOXOAMMOCTH MHCTPYMCHTAJIBHBIC CPEICTBA; I10JIb30BATHCS
MPUOTMKEHHOM OLICHKOI MPH NMPaKTUYECKUX PacdeTax;

BBITOJTHATH MIPeoOpa30BaHus BIpAKEHUH, TpUMeHsst (OpMYIIbl, CBSI3aHHBIE CO CBOMCTBAMH CTENICHEH,
sorapuMoB, TPUTOHOMETPUIECKHUX (PYHKIIUH;

HCIMOJIb30BATDb leHOﬁpeTeHHLIe 3HaOud MW YMCEHHUA B npalcaneclcoﬁ JACHATECJIBHOCTH H

IMOBCE/ITHeBHOM JKN3HU:

ISl TIPAaKTHYECKUX PAcdeToB 10 (popMmyiaMm, BKIIoHast GOpMYJIbl, COIEPIKAIINE CTCIICHH, PaluKalIbl,
jgorapuMel ¥ TPUTOHOMETPHYCCKHE (YHKIMM, HWCIOJB3YS IIPU HEOOXOIMMOCTH CIPAaBOYHBIC
MaTEpHUAIIBl U TPOCTENINNE BEIUMCIUTEIbHbIE YCTPOMCTRA.

DOYyHKUUAN U TPaPUKH

yMeTb:
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BBIUMC/ISITh 3HAUCHUE (PYHKIMH 10 33/I]aHHOMY 3HAUYCHMIO apryMEHTa IPU Pa3jIMuHbLIX crocobax
3a/1aHus QyHKIMY,

OIpe/ICIIATH OCHOBHBIC CBOMCTRA YMCIIOBBIX (PYHKIIMIMA, MILTIOCTPUPOBATE X HA rpadukax;

CTpOUTh T'paduKu M3YUYCHHBIX (YHKIMH, WUIKOCTPUPOBATHL 10 TpadMKy CBOKMCTBA 3JCMEHTAPHBLIX
dhyHKIMH;

HCITIOJTH30BATh MOHITHE (DYHKITUY JIJIS OIMUCAHUS U aHAJIN3a 3aBUCUMOCTCH BCITUYHH,

HCMOJb30BATh TPUOOPETEHHbIE 3HAHUSA HW YMEHHSI B TMPAKTHYECKON /1eSITeILHOCTH U
MOBCECIHEeBHOM JKU3HU:

JUIS OMUCAHUS C TIOMOIBI0 (PYHKIMH pa3IMYHBIX 3aBUCHMOCTCH, MPEACTABICHUS WX TpadHUecKH,
UHTEPIpETany TpaduKoB.

Havana MmaTeMaTHUYeCKOI'0 aHAJIM3A

YMETb:

HaXOJIUTh MPOU3BOTHBIC ATIEMEHTAPHBIX (PYHKITUH;

UCTIOJIb30BATh MPOU3BOIHYIO U U3YUESHUSI CBOMCTB (DYHKIIMIA U TOCTPOCHUS IPahUKOB;

NPUMEHATh TMPOM3BOAHYIO /JIsl TPOBENCHUS MPUONMDKEHHBIX BBIUMCICHUH, peIIaTh 33Ja4d
TIPUKJIHOTO XapakTepa Ha HaXOK/ICHUE HAHOOJIBIIErO M HAMMEHBIIIETO 3HAYCHHUS;

BBIUUCISITh B MPOCTEHINIMX CITy4asx IUIOMAAA M OOBEMBI C MCIIOIL30BAHHUEM OIMPEACICHHOTO
WHTErpana;

HCMOJb30BATh TNPHOOPeTeHHbIe 3HAHHA M YMEHUsI B NPAKTHYeCKOH esiTeJIbHOCTH H
MOBCeIHeBHOM KU3HH I

peIiCHUS MPUKIAJHBIX 337a4, B TOM 4YHCIE COIHAIBLHO-DKOHOMHYCCKMX M (PH3HUYCCKUX, Ha
HauOONBIINE U HANMEHBIITNE 3HAUCHHS, Ha HAX0XKICHHE CKOPOCTH U YCKOPCHHSL.

ypaBHeHI/Iﬂ H HEPpaBCHCTBA

yMeETh:

peliaTtk panMOHANBHBIC, 110KA3aTCIIBHBIC, JIOTapU(PMHUYCCKUC, TPUTOHOMETPUYCCKUE YPaBHCHHUS,
CBOJIAIIIMECS K JIMHEWHBIM U KBa/IPaTHBIM, & TAK)KE€ aHAIIOTMYHbIE HEPABEHCTBA U CUCTEMBI;
UCIIOJIb30BATh TPAhUICCKUI METO/I PEIICHHS YPABHCHUI U HEPAaBCHCTB;

n300pakaTh Ha KOOPAWHATHOW IUIOCKOCTH PEILICHUSI YPaBHCHWH, HEPAaBCHCTB U CHCTEM C IABYMS
HEU3BECTHHIMU;

COCTaBJATh W pellaTh YpPaBHEHUS M HEPABEHCTBA, CBS3bIBAIOIIME HEU3BECTHBIC BEIIMYMHBI B
TEKCTOBBIX (B TOM YHCIIE MPUKIIQTHBIX) 33/1a4ax.

HCNMOJIL30BATL NpPHOOPeTeHHble 3HAHUSL M YMeHHST B NpPaKTHYecKOl JesiTeIbHOCTH U
NOBCEIHEBHOM KM3HU:

IUISL TIOCTPOCHMS U MCCIICIOBAHUS IIPOCTEUIITNX MATEMAaTHUYCCKUX MOJICIICH.
KoMm0unaTropuka, cTaTHCTUKA U TEOPUSI BEPOSITHOCTH

YMETh:

pemaTh MpOoCTeHIe KOMOWHATOPHBIC 3a7auyd MCTOAOM Iepebopa, a TakKe C MCIIOJIb30BAaHHCM
U3BECTHBIX (pOpMYIT;

BBIYUCTISATH B MPOCTEHIINX Cy4dasX BEPOSITHOCTH COOBITHI Ha OCHOBE IMOJCUYETA YUCIIa HCXOJIOB;

HCIIOJIB30BATH npnoﬁpeTeHHme 3HAHUA M YMCHHUA B npaKanecxoﬁ JeATEJIBHOCTH U
NOBCCAHCBHOU KU3HMA:

1A aHalin3a pCaJIbHbIX YMCJIIOBBIX JaHHBIX, IIPECACTABIICHHBIX B BU/IC AUaIrpaMM, I‘pa(i)I/IKOB;

dHaJIn3a I/IH(l)OpMaLII/II/I CTaTUCTUYCCKOI'0O XapaKTepa.

I'eomeTpus

YMETh:
pacrio3HaBaTh Ha 4YCPTE)KaX M MOJCIIX IPOCTPAHCTBEHHBIC (OPMBI; COOTHOCHTH TPEXMCPHBIC
O00BEKTHI C UX OMUCAHHUAMH, H300PAKECHUAMH,



OIMCHIBATH B3aMMHOE PACIIOJIONKECHHUE MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE, apryMEHTUPOBATh CBOU
CYX/ICHUS 00 STOM PACIIOJI0KCHHUU;

aHAJIM3MPOBATH B [IPOCTCUILIMX CJIyHasiX B3aMMHOE PaCIOJIOKEHUE OOBEKTOB B IIPOCTPAHCTRE;
M300pakaTh OCHOBHbLIC MHOIOI'PAHHUKK U KPYIJIbIC TEJIA; BBIIOIHITD YCPTEIKH 110 YCIIOBUSIM 33/1a4;
CTPOUTH MPOCTEHIINE CEUSHUS KyOa, TPU3MBI, TUPAMU/IBL;

pemars IUIAHUMETPUYECKHME W MPOCTEHIINE CTEPEOMETPUUYECKUE
TeOMETPUYECKUX BETUYMH (JUTHH, YTJIOB, IUIOIaaeH, 00beMOB);
UCTIOJIb30BATH MPH PELIEHUH CTEPEOMETPUUYECKUX 33134 TUTAHUMETPUIECKUe (DAKThI K METO/BI;
MIPOBOIUTH JOKA3ATEIbHBIE PACCY)KACHHUS B XO€ PELLCHNUS 33/1a4;

3aJadyd Ha HaXO0XIACHHC

HCMOJIL30BATh NMPUHOOPETeHHbIe 3HAHUSL W YMEHHSI B TNPAKTHYECKOW AesITeJIbHOCTH H
NMOBCEIHEBHOM KN3HU:

JUI UICCITEIOBAHUS (MOJICTUPOBAHUS) HECIOXKHBIX TPAKTHYCCKUX CHUTYAllUi Ha OCHOBE M3YYCHHBIX
(dhopMyn U CBOUCTB ¢uryp;

BBIUUCICHUST OOBEMOB M IUIOMIQJICH TOBEPXHOCTEH TIPOCTPAHCTBEHHBIX TEN TIPU  PEIICHUN
MPAaKTUYECKHUX 32124, UCIONB3Ys MPH HEOOXOAUMOCTH CIIPABOYHUKHU ¥ BBIYUCIHTENBHBIE YCTPONCTBA.

[annas nmporpamma paccuntana Ha 155 gacos:

Oo0s3arenbHasd ayUTopHas Harpy3ka — 118 gacor
Teopernueckoe o0OyueHue — 38uaca
[IpakTrueckoe o0ydyenue — 80 vaca
CamocrositesbHast pabora — 37 yaca

®opma KOHTPOJIIS — IK3aMEH

IIpuMepHbIA TeMATHYECKHA IJIAH

HaumeHnoBaHue TeM CoueprxaTesibHbIC JIMHUU KosyectBo yacoB
BBenenmne 1
PasBuTHe nousTHA 0 yKcIe Anrebpanueckas 10
Kophu, crenenn u jiorapuMel Anredpandeckas, 16

TEOPETUKO-PYHKITMOHATBHAS,
YpPaBHEHUI U HEPABCHCTB
[IpsimMbI€ ¥ TUIOCKOCTHU B I'eomerpuueckas 10
IPOCTPAHCTBE
DjieMeHThl KOMOMHATOPHKH Croxacrryeckast 8
KoopauHaTel 1 BEKTOPBI ['eomerprueckas 8
OCHOBBI TPUTOHOMETPUU Anredpanueckas, 14
TEOPETUKO-PYHKIIMOHAIBHAS,
YpaBHEHUN U
HEPaBEHCTB
OyHKIMY, UX cBoMcTBa M Tpaduku. | TeopeTrko-(HyHKIHOHAIBHAS 14
CrenieHHbIe, [I0Ka3aTeIbHBIE,
JorapupMUIeCcKue 1
TPUTOHOMETPpHYECCKUE PYHKIIMU
MHoOrorpaHHUKH I'eomerpuyeckas 10
Tesa 1 TOBEpXHOCTU BpALLIEHUS I'eomeTpuueckas 4
Hayvana marematndeckoro anajamsa TeopeTnko-(hyHKIHOHAIBHAS 16
N3mepenus B reoMeTpun I'eomerprueckast, TEOpETHKO- 8
(YHKLIMOHATIbHAS
DJIeMEHTBI TEOPUU Croxacruyeckas 14
BEPOSITHOCTEH. DIIEMCHTHI
MaTeMaTHUECKOM CTAaTUCTUKU
YpaBHEHHS 1 HEPABEHCTBA YpaBHeHuil u 20
HEPaBEHCTB
Pe3epB y4e0HOT0 BpeMeHH 3
HToro 156




Copepikanue y4eOHO# AMCUMILIMHbBI

BBenenne

Marematuka B HayKe, TEXHUKE, 3KOHOMHKE, WH(POPMAIIMOHHBIX TEXHOJOTHSIX W IPAKTHYECKOH
aesirenbHocTH. llenmm M 3ajgauu M3ydeHuss MareMaTUKU B YUYPEXKJICHUSX HAUYAJIbHOTO W CPEJIHEro
POohECCHOHATTLHOTO 00PAa30BaHUS.

Anreopa

PazBuTuHe NOHATHS 0 YMCIE

Ilensie w parnuonanbhbie uucna. JledicTBurensHble wucna. [lpuOmbkeHHBIC BBIUMCICHUS.
[MpubnkeHHOe 3HAYeHHEe BETMYNHEI X TIOTPEIIHOCTH MPHOIMKESHHUH.

Kommnekcupie uncna.

KopHu, creneny 1 Jorapupmsl

Kopun u crenenu. KopnHu HaTrypambHOM CTemeHW W3 4YHClIa M UX cBodcTBa. CTeneHu ¢
palMoHaIbHBIMU [TOKa3aTeNsAMu, UX cBoicTBa. CTeneHW C AEUCTBUTENBHBIMH Moka3aTensmu. CBoiicTBa
CTETICHU C JACUCTBUTEIHLHBIM MOKA3aTENICM.

Jlorapudpm. Jlorapupm umcna. OcHOBHOe Jorapu(pMuyeckoe TOXKIECTBO. JlecsaTHuHble |
HaTypanbHble Jorapumel. [lpasuna aerictBuil ¢ norapudmamu. Ilepexos1 K HOBOMY OCHOBaHUIO.

[IpeoOpazoBanme anredpanveckux BeIpakeHH. [IpeodpasoBanme paloOHAIBHBIX, HPPAITMOHATBHBIX
CTETIEHHBIX, TOKA3aTEeIBHBIX U JIOTapU(PMUIECKUX BBIPAKCHUH.

OCHOBBI TPUTOHOMETPHUH

Pamuannas mepa yria. Bpamartensnoe asrskenue. CHHYC, KOCUHYC, TAaHTCHC M KOTAaHTEHC YHCIA.
OCHOBHBIC TPUTOHOMCTPHUCCKHE TOKIECTBA, (hopMyIibl ipuBeicHus. CHHYC, KOCHHYC ¥ TaHI'CHC CyMMBbI U
pasHocTu BYX yriioB. CHHYC U KOCUHYC JBOUHOTO yria. @opmyisl mosoBuHHOrO yria. [IpeobpazoBanus
CYMMBI TPUTOHOMETPUYCCKUX (YHKIMHA B IIPOM3BCACHUEC M IIPOU3BCACHUS B CyMMy. BrlpakeHne
TPUTOHOMETPUUECKUX (PYHKIMIA Yepe3 TaHTEHC IMOJIOBUHHOTO aprymenta. IIpeoOpa3zoBaHusi MpOCTEHIIIX
TPUTOHOMETPHUYCCKHUX BBIPAYKCHUH.

[pocreiiiie  TpUTOHOMETPUYECKUE YypaBHEHUA. PellleHHEe TPUTOHOMETPUYECKUX —YpaBHEHHUH.
[pocreiine TPUrOHOMETPUIECKUE U HEPABEHCTBA. APKCUHYC, apPKKOCHHYC, apKTAaHICHC YUCIIa.

DyHKIMH, UX CBOHCTBa U rpadukn

Oynknuu. O6acTh OIPEIEIICHUSI 1 MHOKECTBO 3HAYCHHUIA; Tpaduk QyHKIINH, TIOCTPOCHHUE TPAYUKOB
(YHKIINHN, 33/TaHHBIX Pa3TUIHBIMU CITOCOOAMHU.

CpoticTBa (YHKIIMH: MOHOTOHHOCTB, YETHOCTb, HECUCTHOCTh, OI'PAaHHMYCHHOCTH, IICPHOIAUYHOCTD.
[IpomexxyTku Bo3pacTaHusi W YObIBaHMs, HauOOJbIlIeE U HaUMEHBIIeEe 3HAUEHUS, TOYKH SKCTpPEMyMa.
I'paduyeckass maTepnperanms. [lpumepsl (QyHKIHMOHAJIBHBIX 3aBUCHMOCTEH B pCAJbHBIX IIPOLECCAX U
SIBJICHUSX.

Obparnbpie ¢yukimu. Obaacme onpedenenus u obnacms 3nauenuil odpamuou ¢ynkyuu. I'padux
o0paTHO! (hyHKIIHU.

Apudmernyeckue orepanuu Hax pyHKusaMu. CioxHas GyHKIHS (KOMITO3UIIHS).

CrenenHble, 10Ka3aTe/IbHbIE, JJOrapudMHUUecKie 1 TPUTOHOMeTPpHYecKHe QYyHKIHI

Onpenenennst GYHKIMA, ©X CBOWCTBA U I'PapUKH.

Obpamuvie mpuzonomempuyecKue QyHKyuu.

[IpeoOpazoBanus rpadukos. [TapauienbHbII [IEPEHOC, CHMMETPUSI OTHOCUTEIILHO OCCH KOOPAMHAT 1
CUMMETpPUS OTHOCHUTEIBHO Hayalla KOOPAMHAT, CHMMETPHUS OTHOCUTENIBHO TIPSIMON y = X, pacTsKeHHe U
CIKaTHE BJIOJIb OCCH KOOPIAMHAT.

Hayasia MaTeMaTH4€eCKOr0 aHAJIN3a

TTocaenoareiapHocTi. CrIOCOOBI 3aIaHUS U CBOKMCTBA YMCIIOBBIX IIOCIIEAOBATEIIbHOCTEN. [loHamue o
npeoene nocne008amenbHOCmi. Cywecmeosanue npeoena MOHOMOHHOU 02paHUYeHHOU
nocredosameinvrocmu. CyMMHUpOBaHUE TIOCIICAOBATEIbHOCTEH. BeckOHEUHO YOBIBaroIas reoMeTpryecKast
Mporpeccus u ee CymMma.

1lonamue o nenpepvlenocmu QyHKyuu.

[IponsBonnas. IloHsTe O MPOM3BOAHON (PYHKUUU, €€ TeOMETPUYECKUI M (PU3HUECKUI CMBICIL.
YpaBHeHue KacatelibHON K rpaguky ¢pyHKiun. [Ipon3BogHbIC CyMMBI, Pa3HOCTH, IIPOU3BEACHHS, YACTHOTO.
[Ipou3BoHbBIE OCHOBHBIX ANIeMEHTApHBIX PyHKUUiL. [IpumMenenne npou3BoJHON K UCCIEIOBAHUIO (PYHKLUI
1 TIOCTPOCHUIO TPaPUKOB. 1Ipou3600HbIe 0OpAMHOU (PYHKYUU U KOMNOUYUL DYHKYUL.
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[Ipumepbl UCIONB30BaHUs MPOU3BOJHON JJIi HAXOXKICHHS HAWIYYIIErO PELIECHUs] B MPUKIIAIHBIX
3aj1a4ax. Bropasi npousBojiHas, ee reoMeTpUUeCKuid U (u3uueckui cMbici. [IpumMeHeHue npousBoHON K
uccienoBaHuio (GpyHKUMH M mocTpoeHHro TpadukoB. HaxoxkaeHwe CKOpPOCTH Iuisl MpoLecca, 3aJaHHOTO
dhopmynoi u rpadukom.

[TepBooOpaszHas u uHTerpan. [IpuMeHeHHe ONMpeAeIeHHOr0 WHTErpasia JUis HAXOXKICHUS TUTOIAIN
KpuBoJuHeHON Tpanermu. ®opmyna Hetorona—1Jleiionuma. Ilpumeps! npuMeHeHUs: UHTErpayia B (pusmke
U TE€OMETPHUU.

YpaBHeHUs U HEPABEHCTBA

PaBHOCUIIBHOCTE YpaBHEHHH, HEPABEHCTB, CUCTEM.

Parmonansubie, MppalvoHanbHbIE, TOKa3aTeIbHbIC U TPUTOHOMETPUYECKUE YPABHEHUS U CHCTEMBI.
OCHOBHBIE NTPUEMBI UX pellIeHUs (pa3nokKeHne Ha MHOYKUTENH, BBEJIEHHE HOBBIX HEM3BECTHBIX, MOACTAHOBKA,
rpadruecKuii MCTOJ).

PanoHanbHble, UppalMOHAIbHBIC, [OKA3aTEeNbHbIE W MPUCOHOMEMPUUECKUE HEePABEHCMEA.
OcHoBHBIE TTpUEMBI UX pertenus. Mcmons3oBanue cBOMCTB U rpapukoB (GYHKIHIA P pellieHud ypaBHEHUH
U HepaBeHCTB. Metoa uHTEpBanoB. M300pakeHne Ha KOOPAMHATHOW IIOCKOCTH MHOKECTBA PELICHHMA
ypaBHEHUI U HEPABEHCTB C JIBYMsI IEPEMEHHBIMU M UX CUCTEM.

[IpuMeHeHHe MaTeMaTHUECKUX METOIOB [Jsl PELICHUs COIEp)KaTeNbHBIX 3aJau M3 Pa3IUuHBIX
oOacTelt Hayku U NpakTUKU. MHTepripeTaius pe3yabTara, yueT pealbHbIX OrpaHUCHHH.

Kom0unaropuka, cTAaTHCTHKA M TEOPHUsI BEPOSITHOCTEMH

DJIeMeHTbl KOMOMHATOPUKH

OCHOBHBIC TOHATHAA KOMOWHATOPHKH. 3aJauyd Ha IMOJCYCT YMCIIA PA3MCIICHHMH, IIEPECTaHOBOK,
couetanuil. Pemenue 3amau Ha TiepeOop BapuantoB. @Dopmyna OuHoMa Helorona. CroiicTBa
OMHOMHHANBHBIX K0d(pPunmentoB. Tpeyrosmwuuk [ackaits.

DJIeMeHThI TEOPHH BEPOATHOCTEM

CoObITHE, BCPOSATHOCTH COOBITHS, CIIOKCHHEC M YMHOXKCHHC BEpoOsSTHOCTCH. [lowamue o
Hezagucumocmu  coovimui. J{uckpemunas cuyuaunas GenuduHa, 3aKoH ee pacnpedenenus. Hucnoguie
Xapakxmepucmuxu OUCKPenmHOU CIy4aiuHol eenudunsl. ITlonamue o 3aKone DOIbUIUX YUCe.

DJIeMeHThbl MATeMATHYeCKOii CTATUCTHKHU

[Ipexcrapnenne NaHHBIX (TaOIUILBI, AUATPAMMBIL, TPAUKN), cenepanvhas cOBOKYRHOCHb, 8blOOPKA,
cpednee apupmemuueckoe, meouana. [lonsimue o 3a0auax mamemamuueckot CIMamucmuKy.

Pewenue npakmuyeckux 3a0au ¢ npumenenuem 6eposimHOCHHbIX Memooos.

I'eomerpus

[IpsiMble U MVIOCKOCTH B MPOCTPAHCTBE

BsaumHoe pacnonoskeHue MBYyX HpsAMBIX B NpocTpaHcTBe. [lapannensHocTh NpsMON U MITIOCKOCTH.
[TapasutenpHOCTD WIOCKOCTEH. [leprieHIMKYISAPHOCTD IPSIMOM U INIOCKOCTH. TIeplieHInKYIsp 1 HAKIIOHHASL.
Yroa Mexay NpaMoi U MIOCKOCThIO. JIByrpaHHBIN yros. YTrodl MexX1y IIocKocTIMU. [lepneHIuKynspHOCTh
JBYX ILNIOCKOCTEH.

I'eomerpuueckue TpeoOpa3oBaHUs  NPOCTPAHCTBA:  MApaUIENbHBIM  IEpEHOC,  CUMMETPHS
OTHOCUTEJIBHO I1JIOCKOCTH.

[lapamnensHoe  mpoekTUpoBaHue.  [liowaob  opmoeonanvHot  npoexkyuu.  V300paxkeHue
IIPOCTPAHCTBEHHBIX (PHUTYD.

MHororpanaukmn

Bepmunpl, peOpa, rpaHu MHOTOrpaHHHMKA. Pazeepmika. Muocoepannvle yenvl.  Boinykivle
MmHozozepannuxu. Teopema Diinepa.

[pusma. Ipsimast u Haxiornas ipusma. [paswibHas npusma. [Tapasuienenumes. Kyo.

[Mupamuna. [lpaBunbHas nupamuaa. Yceuvennas nupamuoa. Tetpasap.

CummeTpun B KyOe, B apaUICIICHIHIIC/AC, B npusme u nupamuoe.

Ceuenus Ky0a, MPU3MBI U THPAMUJIBI.

[IpexcTaBieHne 0 MPaBUIBHBIX MHOTOIPAHHUKAX (TETpadap, KyO, OKTadp, JOACKadAP U UKOCAIP).

TeJia 1 HOBEPXHOCTH BpallleHUS

[unnagp u KoHYyC. YVceuennviit konyc. OCHOBaHME, BBICOTA, OOKOBasi MIOBEPXHOCTH, 0Opa3ylolasi,
pasBepTKa. Ocesble ceuenus i ceuenus, napanienbhsle OCHOBAHUIO.

[ap u cdepa, nx ceuenus. KacamenvHas niockocms K cghepe.



HN3mepenust B reomerpum

O0bem u ero uzmepenue. Murerpanbuas popmyna oobema.

@opmynnel o0beMa Ky0a, MPSIMOYTOJIbHOTO NapauIeNeNuneaa, NPHU3Mbl, HWMHApA. Dopmynsl
o0beMa nUpamu/ibl U KoHyca. Dopmyiibl IIOLIAJM OBEPXHOCTEH LMIUHpa U Konyca. Dopmyiibl 06bema
mapa v miomaan cepel.

[Tomo6ue Ten. OTHOIIEHUS TUTOITA el TTOBEPXHOCTEH U 00BEMORB MOJJOOHBIX TEIL.

Koopannatbl 1 BeKTOpBI

[IpsimoyromnpHas (JiekapToBa) CUCTeMa KOOpJMHAT B TpocTpaHcTBe. DopMyna pacCTOSHUS MEXTY
OBYMsI TOUKAMH. Y paBHEHUS CHEPBL, NI0CKOCIU U NPAMOIL.

Bektopsl. Moayns BekTopa. PaBeHncTBO BekTopoB. CrokeHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
yucio. Pa3nojkeHue BekTOpa MO HaNpaBiASHHUAM. YTOJ MEXIY ABYMs BekTopamu. [Ipoekuus BekTopa Ha
ochk. Koopmunate! Bektopa. CransgpHoe TPOU3Be/ICHUE BEKTOPOR.

Hcnonb3oBaHre KOOPAMHAT ¥ BEKTOPOB MPU PEILIEHUN MaTEMATUYECKUX U MPUKIIQJIHBIX 331a4.

Cnucok auTeparypbl
Jas odyuarommxcs

Amumos HI.A. u ap. AnreOpa u Havana aHanuza. 10 (11) k1. — M., 2000.

Aranacsu JI.C. u nip. 'eometpust. 10 (11) k. — M., 2000.

bammakoB M.M. AnreOpa 1 Hadana MaTeMaTHYECKOTro aHanu3a (6a3oBbiid ypoBens). 10 k. — M., 2005.
bammakor M.W. Airedpa v Havaga MareMaTHIecKoro anaiau3a (0a3oBbli yporeHs). 11 ki — M., 2005.
BammakoB M.W. Maremaruka (6a30Bb1ii ypoBeHb). 10—11 ki1 — M., 2005.

bammakoB M.H. Matematuka: 10 xkn. COopHuk 3a1a4: yueO. mocooue. — M., 2004.

bammakoB M.U. Maremaruka: yueOnuk i 10 ki — M., 2004.

Komvoropor A.H. u 1p. AnreOpa u nauana anamsa. 10 (11) k1. — M., 2000.

. Komsirun FO.M. 1 1ip. Matemaruka (Kuaura 1). — M., 2003.

0. Komsirun FO.M. u np. Matematuka (Kuaura 2). — M., 2003.

1. Jlykankun I'.JI., Jlykankun A.I'. Marematuka. Y. 1: yue6HOe nnocoOue il YUpSKIACHUH Ha4aIbHOTO
npodeccuoHaTbHOTO 00pazoBanud. — M., 2004.

12. [exnenxwit M.JI. Matemaruka: yueOuuk. — M., 2003.

13. CmupuoBa U.M. I'eometpus. 10 (11) xn. — M., 2000.
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Juis mpenonaBaredieii

AnexcannpoB A ., Bepuaep A.JL., Peokuk B.M. I'eomerpust (6a30Bbiit ¥ npoduiibabiil ypoBHH). 10—11 KiI.
2005.

Aranacsa JI.C., Byry3zor B.®., Kagomues C.B. u np. I'eomerpus (6a30Bbiii 1 ipodmiibHbIA ypoBHH). 10-
11. - M., 2005.

Kosirua 10.M., TkaueBa M.B, ®eaepoBa H.E. u np. non pen. Kwxuernko A.b. Airebpa m Hauvaia
MaTeMaTHUeCKOro aHam3a (0a30BbIi U IpoUIbHBIN ypoBHM). 10 Ki1. — M., 2005.

Huxonsckuii C.M., [ToranioB M.K., Pemerauko H.H. u ap. Anre6pa n Havajia MaTeMaTUYCCKOTO aHAIM3a
(0a30BbIit ¥ MpodWIbHBINH ypoBHHU). 11 k1. — M., 2006.

Huxosnsckuit C.M., [ToranioB M.K., Permrerauko H.H. u ap. Anre6pa n Havajia MaTeMaTUYECKOTO aHAIHM3a
(Oa3oBbIit ¥ MpodmIbHBIH ypoBHHU). 10 k1. — M., 2006.

[Mapeirus WU.®. ['eomerpust (6a30Bblit ypoBens) 10—11 kir. — 2005.



