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IHosicHuTeNbLHAS 3anKCKa
K pabo4eii nporpamMme Mo MaTeMaTHKe
10-11 kaacca (6a30Bblii ypoBeHb)

PaGouyasi mporpamma y4eOHOro Kypca IO MaTeMaTHKe IS BOCIHTAHHMUII
10-11 xaccoB (6a30BbIii ypOBeHbB), pa3paboTaHa B COOTBETCTBUH CO CJIEAYIOIIUMHE
HOPMAaTUBHBIMU JOKYMEHTAMU:

* (DepepaJibHBI  KOMIIOHEHT T'OCYJapCTBEHHOTO  CTaHJapTa  OOIlero
obpazoBanusi, yrBepxaeHHb MO P® ot 05.03.2004 Ne1089;

o (enepanbHblii  Oa3uCHBI  ydeOHBIM TUIAaH  00IIE00pa3zoBaATEIBHBIX
YUpPEKAECHUN Poccuiickoii Oenepanuu, YTBEPKIAECHHbIN IIPUKA30M
Mmuno6pazoBanust PO ot 09.03.2004r. Ne 1312;

B 06a3oBom Kkypce coxep:kaHue 0o0pa3oBaHHsl, NMpPEACTABJIECHHOE B
OCHOBHO# LIKO0JIe, PAa3BUBAETCH B CJIeAYIOLIUX HANPABJIEHHSAX:

°* pa3BUTHE ¥ COBEPIICHCTBOBAHHWE TEXHWKH ajreOpandecKux
npeoOpa3oBaHui, pelieHus ypaBHEHUH, HEpaBeHCTB, CHCTEM;

e cHUCTeMaTH3alMsl M  paclldpeHue CBeACHUH 0  (PyHKIHUIX,
COBEpIIIEHCTBOBaHUE TpadUUeCKUX yMEHUH; 3HAKOMCTBO C OCHOBHBIMHM
UJeSIMU U METOJaMH MaTeMaTHYeCKOro aHajiu3a B 00BbeMe, MO3BOJISIOIIEM
WCCTIeOoBaTh  JJIEMEHTapHble  (QYHKIHMM W pemiaTh  NPOCTEHIIHe
reoMeTpudeckue, Gu3nYecKre u Ipyrue MpuKIIaJHble 3a1aum;

° paclIMpeHHEe CHCTEMBbl CBEIEHHMM O CBOWCTBAaX IUIOCKUX QUryp,
CHCTEMAaTHYEeCKOE H3Y4YEHHE CBOMCTB IPOCTPAHCTBEHHBIX TeJ, pa3BUTHE
MPEJICTABIIEHUI O FEOMETPUUECKUX U3MEPEHUSIX;

° COBEpILICHCTBOBAHME MaTEMAaTHYECKOTO pAa3BUTHSL [0 YPOBHS,
MI03BOJISIIONIEr0 CBOOOJHO NPUMEHSITh H3y4YeHHbIE (DAKTBI U METOMBI IPH
pelleHUN 3a7]a4 U3 pa3jiMyHbIX pa3fiesoB Kypca, a TakKe UCIOJb30BaTh UX B
HECTaHJIapTHBIX CUTYyalUsIX;

e ¢opmMupoBaHHEe CIOCOOHOCTU CTPOUTH U HUCCIIENIOBATH IPOCTEHIIIHE
MaTeMaTHYeCKUue MOJeJId NpU pelIeHUuH MNPUKIaJAHBIX 3ajad, 3agad u3
CMEXHBIX IUCLUIUINH, yriyOjieHue 3HaHUi 00 0COOEHHOCTSIX NMPUMEHEHHSI
MaTeMaTUYeCKUX METOJOB K MCCIIEJOBAHUIO IPOIECCOB M SBJICGHUH B
IIpUpPOJIe U OOIIEeCTRE.

H3yuenue mamemamuku Ha 6a3060m ypogHe cpeoHnezo (noIH020)
00w e20 00pa3oeanus HaANPAGIEHO HA OOCMUIICEHUE CEOYIOUUX Uelell:

e  ¢opMupoBaHUe NpeACTABJIECHUI O MaTeMaTUKe KaK YHUBEPCAIbBHOM SI3BIKE
HayKH, CPEJICTBE MOACIMPOBAHMS SIBJIEHUN U MIPOLIECCOB, 00 UAESIX U METOJIax
MaTeMaTUKH;

e  pa3BUTHe JIOTMYECKOIO0 MBIIUIEHUS, MPOCTPAHCTBEHHOIO BOOOpakKeHUS,
AITOPUTMUYECKON  KYJIBTYpPbl, KPUTHUYHOCTH MBIIUIEHUST Ha ypOBHE,



HEOOXOIUMOM JUISl Oynylled MpoecCHOHAIBHON AEATEIBHOCTH, a TaKXKe
ITOCJIETYIOIEero 00y4YeH sl B BBICILEH IIKOJIE;

e  OBJIaJeHHEe MATEMATHYECKUMHU 3HAHUSIMHU H YMEHUSIMH, HEOOXOUMBIMU B
IIOBCEJIHEBHOW J>KM3HHU, JJISI M3YyYEHHMsI IIKOJBHBIX €CTECTBEHHOHAYYHBIX
IUCLIMIUIMH Ha 6a30BOM ypOBHE, JJISI TOJIyueHHs 00pa3oBaHUsl B 00J1acTAX, HE
TpeOyIONUX yIriyOIeHHON MaTeMaTUYeCKOM IIOArOTOBKHY;

e  BOCHHTAHHE CPEJCTBAMH MATEMaTHKHU KyJbTYypbl JHMYHOCTH, TOHUMaHHUs
3HAYMMOCTH MaTeMaTHKH JIJIsl HAyYHO-TEXHHYECKOro Iporpecca, OTHOUIEHHUS
K MaTeMaTHKe KaK K 4acTH 0OIevYeoBeYeCKON KyJIbTyphbl Yepe3 3HAKOMCTBO
C UCTOpHUEH pa3BUTHUS MAaTEeMaTUKU, BOJIOLUEN MaTeMaTUYECKUX UIEH.

TPEBOBAHUS K YPOBHIO
IMOATI'OTOBKH BBIITY CKHUKOB

B pesynbmame uzyuenusa mamemamuku Ha 0a3060M ypoeHe YUEHUK
00J121CeH

3HATH/IMIOHUMAThH

e  3HAaYEeHHWE MaTeMAaTWYeCKON HayKu [UIsl peLIeHMs 3a]ad, BO3HUKAIOLIUX B
TEOPHH U MPAKTUKE; IIUPOTY U B TO )K€ BPEMsl OrPaHUYEHHOCTh IPUMEHEHHS
MaTeMaTHYECKUX METOJIOB K aHAJIM3Y U UCCIIE0BAHUIO IIPOLIECCOB U SIBICHUM
B IIPHpPOJIe U OOIIECTBE;

e  3HAYEHWE NMPAKTHKW U BOIPOCOB, BO3HMKAIOILIMX B CaMOM MaTeMaTUKe IS
(dhopMHUpOBaHUST M Pa3BUTUS MaTeMaTHYECKOH HayKHW; HCTOPHUIO Pa3BUTHUS
IIOHSATHS YHCJIA, CO3JaHUsS MaTeMaTHUYeCcKOro aHajlu3a, BO3HUKHOBEHHS H
pa3BUTHS T€OMETPHUH;

e  YHHBEPCAIBHBIM XapaKTep 3aKOHOB JOTMKH MaTEeMAaTHYECKHUX PacCyXICHUM,
HX IPUMEHUMOCTE BO BCEX O0JIACTSIX YEJIOBEYECKOU JESTEIBHOCTH

e  BEPOSITHOCTHBIN XapaKTep Pa3IMYHBIX IIPOLECCOB OKPYKAIOLIEr0 MUPA;

AJI'EBPA

yMeThb

e  BBHIIOJHATH apudMeTHuecKue IeHCTBHS, codyeTas YCTHbIE U IIHMCbMEHHBIE
IIPHEMBI, NMPHUMEHEHUE BBIUMCIUTENBHBIX YCTPOMCTB; HAXOIWUTh 3HAYEHUs
KOpHSI HATypaJIbHOM CTENEeHH, CTENeHH C PpalUOHAIBHBIM II0Ka3aTesIeM,
jorapu¢ma, UCIONB3Ys IMPU HEOOXOJUMOCTH BBIYUCIUTENIBHBIE YCTPOUCTBA,
I10JIb30BaThCs OLIEHKOH M TIPUKUKOM MPU MPAKTHYECKUX pacyeTax;

e  IPOBOJUTH IO U3BECTHBHIM (GopMyJaM U IpaBHiIaM IpeoOpa3oBaHUsA
OyKBEHHBIX BBIPKEHHMH, BKIIFOYAIOIINX CTEIeHH, PaJuKalbl, Jorapu(Mel U
TPUTOHOMETpUYECKUE (PYHKIINH;

L BBIYUCIISTE 3HAYCHUA YHCIIOBBIX H 6yKBeHHBIX BBIpaH(eHHﬁ, OCYIICCTBJIAA
HGO6XOI{I/IMBIG IMOACTaHOBKH U npeo6pa3013aHH51;

HCII0Jb30BATH ﬂpﬂOﬁpeTeHHble SHAHHUA H YMCHHUSI B ﬂpaKTl/l‘leCKOﬁ
JeSATCJIbHOCTH M HOBCCIIHGBHOﬁ AKU3HM I



MPaKTHYECKUX pacdyeToB IO (opmynam, BKIKOYas (GOpPMyJIbl, COAEpKaILUe
CTENEHH, paJuKalibl, JIOTAPUPMBI U TPUTOHOMETpHUYECKHe (PYHKIUH,
UCITOJTB3Ys] TPU HEOOXOJMMOCTH CHpPaBOYHBIE MaTEpUAbl U IMPOCTEUIHE
BBIYUCIIUTENIbHBIE YCTPOUCTBA;

OYHKIUU U TPAPUKHU

yMeThb

OTIpeNeNIATh 3HaYeHUue (PYHKIUM [0 3HAUYEHHUIO apryMeHTa IPHU pa3iIudHBIX
criocobax 3aanus GyHKIINY;

CTPOHUTH rpa)MKK U3YICHHBIX (PYHKIIUM;

OIIMCHIBATh 1O TpadUKy U 8 NPOCMelnuux cayiasx no popmyne OBEIEHHE U
cBoiicTBa (GYHKIUH, HaxoguTh N0 rpaduky ¢GyHKIHUM HAuOOJIbBIIME U
HaUMEHbBIIINE 3HAYCHUS,;

pelaTh ypaBHEHUs, MPOCTEHIINEe CUCTEMbl YPaBHEHUH, UCTIONB3YS C80UCHEA
¢ynryuil u ux rpaduKoB;

HCIIOJb30BATh npnoﬁpeTeHHue SHAHHUSI M YMEHHUSI B npaKanecxoﬁ
JCATECJIBbHOCTH M HOBce}lHeBHOﬁ AKHU3HM JI0:

OITMCAHUs C MOMOINBIO GYHKIUH pa3IMUHBIX 3aBUCUMOCTEH, IMpe/ICTaBICHUS
UX rpapuuecku, HHTepIpeTalny rpadukos;

HAYAJIA MATEMATHYECKOI'O AHAJIU3A

yMeTb

BBEIYKCIISAITE TIPOU3BOJHBIE U Nep8oobpasHvle dSIEMEHTApHBIX (PYHKLUH,
HCTIOJIB3YsI CIIPABOYHbBIE MaTEPUAIIbL;

KCCIIEIOBATh B IMPOCTEUINNX CIIydasX (PyHKIHUHA HA MOHOTOHHOCTb, HAaXOJAUTh
HapOOJIBIINE W HAaWMEHbIIWE 3HAa4YeHUs (YHKIHH, CTPOUTH TpaduKu
MHOTOYIEHOB % MPOCMeUUx payuoHalbHbiX QYHKYUL C UCIIOJIb30BaHUEM
arnmapara MaTeMaTHYeCKOro aHaJn3a;

BLIYUCTIAIML 8  NPOCMEUWUX CAy4yasx naowaou ¢  UCHOJIb306AHUEM
nepeooopasHolL,

HCIOJIbB30BATH HpﬂOﬁpeTeHHble SHAHHUSI W YMEHHS B npaKanecxoﬁ
JACATECIABHOCTH U HOBCCL{HCBHOﬁ KUIHHM OJI:

pemeHusa MPUKIAIHbIX 3adad, B TOM YHCJIIE COIMAJIbHO-3KOHOMH-YCCKUX H
(bI/I3I/I‘IeCKI/IX, Ha HauOOJIBIIINE U HAaMMEHBIIIHE 3HA4YCHH, Ha HaXOXICHHUC
CKOpPOCTHU U YCKOPCHUS,

YPABHEHUS N HEPABEHCTBA

yMeTh

peliath pamroHaJIbHbIE, MMOKa3aTelbHble U JIOrapu(PMHUUECKUe ypaBHEHHUS U
HEpPaBEHCTBA, HMpocmenuiue UppayuoHaivbHvie U MmMpueOHOMempuiecKue
VpasHeHuUs, ux cucmemol,

COCTaBJIATh YPAaBHEHHUS U HepaseHcmea 110 YCIIOBUIO 3ala4U,



UCIIOJIB30BaTh JUISl MPUOJIMIKEHHOTO pEIleHUs] ypaBHEHHH KM HEpPaBEHCTB
rpaduueckuii MeTos;

H306pa)i(aTI> Ha KOOpIIHHaTHOﬁ IIJIOCKOCTH MHOXXECTBA peH_IeHI/Iﬁ HpOCTGﬁH.IHX
ypaBHeHHﬁ U UX CUCTEM,

HCIIOJIbB30BaATh ﬂp“OﬁpeTeHHble SHAHUSA MW YMCEHHSA B ﬂpaKTlfl‘leCKOi/i
JACeSATECIbHOCTH H HOBCC}JHCBHOﬁ AKHUHH [JIA:

IMOCTPOCHUS U UCCIICTOBAHU HpOCTCﬁIlIHX MAaTEMAaTHYCCKHUX Moneneﬁ;

YJIEMEHTHI KOMBUHATOPUKHU, CTATUCTUKU U TEOPUU
BEPOSITHOCTEMN
YMeEThb

peuiaTb HpOCTGﬁHIPIC KOM6HHaTOpHBIe 3agadyl METOIO0M Hepe6opa, a TaKXXe C
HCITIOJIB30BAHHUEM HU3BCCTHBIX Q)OpMyJ'I;

BBIYUCIIATL B HpOCTGﬁIIIHX ClIydasx BE€POATHOCTH COOBITHMII Ha OCHOBE
moacdeTa 4Ymucjiia uCxoa0B,

HCNOJIL30BATh NPUHOOpPETeHHbIe 3HAHUA W YMEHHSI B NPAKTHYECKOM
JESAITeILHOCTH H NMOBCEIHEBHOM JKHU3HH JJIS:

aHaJu3a peajbHBIX YUCIIOBBIX JaHHBIX, MMPEACTABIEHHBIX B BUJE JHArpaMM,
rpaduKoB;
aHajiu3a MHPOPMAITUH CTATUCTUIECKOTO XapaKTepa,

I'EOMETPUSL

YMeTb

pacnio3HaBaTb Ha YCPTEXKAX H MOACIX MPOCTPAaHCTBEHHBIC q)OpMI:I;
COOTHOCHUTDB TPEXMEPHEIC 00BEKTHI C UX OITMCaHUsIMU, I/I306pa)KeHI/I5[MI/I;

OIIMCBIBATh B3aMMHOE PACIIOJIOKEHHE MPSIMBIX U IUIOCKOCTEHN B MPOCTPAHCTBE,
ap2ymMeHmupo8ams 80U CYHCOeHUs 00 IMOM PACNONONCEHUU,

AHAJIM3UPOBATH B HpOCTGﬁHIPIX ClIydasax B3aUMHOC PACIIOJIOXKCHHUE 00OBEKTOB B
IMPOCTPAHCTBE;

I/I306pa)KaTI> OCHOBHBIC MHOI'OIpaHHUKH MW KPYIUIbIE TEJia;, BBIIIOJIHATH
YEPTEIXKHU 110 YCIIOBUAM 3a/1a4;

cmpoums npocmetiuiue ceveHus Kyoa, npusmol, NUPaAmMuosl;

peliarh IJIaHUMETPUYECKHE U MPOCTEUIINe CTepEeOMETPUYECKHE 3aJadd Ha
HaXO0XJCHHE reOMETPUUECKUX BEJIMYMH (IUIMH, YIJIOB, IUIOMaiel, 00beMOB);

UCIIOJIB30BaTh MPU PELIEHHH CTEPEOMETPUUYECKUX 3ajau IJIaHMMETPHYECKUE
(haKThl U METO/IBI,

IMPOBOAUTL JOKA3aTCJIbHBIC PACCYX/ICHHUA B XOA€ PEIUICHUS 3aaa4,

HCIIOJbB30BaATh le’lOﬁpeTeHHble SHAHHSI H YMCHHSI B npaKanecKoﬁ
JACSATCJIbHOCTH U HOBCCHH@BHOf/i KUSHHU 11



ucclieIoBaHus (MOJIETMPOBAHUS) HECIOXKHBIX IMPAKTUUECKUX CHUTyalud Ha
OCHOBE U3y4YeHHBIX (JOPMYJI U CBOMCTB (pUTyYp;

BBIYHCIIEHHUSI 00BEMOB U 18} (0)11E:D1 (S) HOBerHOCTef/'I IPOCTPAaHCTBEHHBIX TEJI
IIpy  pPEeIICHUM TIPaKTHYCCKUX 3alad, HUCIOJIB3Yys IIPpH HCO6XOIII/IMOCTI/I
CIIpaBOYHHUKHU U BBIYHUCIUTCIILHBIC YCTpOﬁCTBa.



TemaTnueckoe njanuposanue 10 kiaace

No HaumenoBanue pasznena Kos-Bo wacos

TEET;
1 [ToBTopenue kypca VIII-IX xiacco 7
2 CreneHs ¢ IeHCTBUTEILHBIM ITOKa3aTeJIeM 14
3 Beenenne. Axcuomsl crepeomeTpuu. [lapamnensHOCTh IpAMBIX 17

U IUJIOCKOCTEN
4 | CrenenHas QpyHKIHS 12
5 [lepneHUKYISIPHOCTD MPSMBIX U INIOCKOCTEN 18
6 | IloxasarenbHas (yHKITHS 14
7 Jlorapudmudeckast GyHKIUS 20
8 MHororpanHuKH 8
9 | Tpuronomerpuyeckue QGyHKIUU 3
10 | Tpuronomerpudeckue GOpMyIIbI 21
11 | BexTopsl B IpOCTPaHCTBE 9
12 | TpuroHomMeTpUIeCKHEe ypPaBHEHHUSI 19
13 | 3akmounTensHOE IIOBTOPEHUE Kypca MaTeMaTUKH X Kilacca 8
Wroro 170




TemaTnueckoe mianuposanue 11 kiace

Ne HaumenoBanue pasznena Kosn-Bo yacos

ILII.
1 | IloBropenue xypca 10 knacca 4
2 Tpuronomerpruyueckue GyHKIUNA 11
3 BexTops! B npocTpaHcTBe 10
4 | MeToJ KOOpAMHAT B IPOCTPAHCTBE 15
5 | Ilpou3BogHas u €€ reoOMETPUIECKUI CMBICIT 20
6 | [IpumeHeHue MPOU3BOIHON K UCCIIENOBAHUIO (DYHKIUIM 16
7 | Tena u MOBEpPXHOCTH BpaIllEHUS] 20
8 | IlepBooGpa3Has 1 UHTETpas 10
9 | O6BeMBbI Tel U IUIOIIA/IM UX IIOBEPXHOCTEH 20
10 | KomOunaTopuka u 371€MEHTHI TEOPHHU BEPOSITHOCTH 14
11 | YpaBHeHUs U HEPABEHCTBA C IBYMSI [IEPEMEHHBIMU 10
13 | I[loBropenue 20

Hroro

170




OcHoBHOe coJiepakaHHue Kypca MaTeMaTHKH

AJIT'EBPA

Kopun u cremenu. Kopennr crtemenum »>1 u ero cpoiictBa. CremeHb c
palMOHAIBHBIM ~ TTOKa3aTejeM U ee CcBoicTBa. [lowamue o cmenenu c
oeticmeumenvnovim  nokazamenem. (CBOWCTBA CTENEHHM C JEHUCTBUTEIbHBIM
roka3areyieM.

Jlorapudm. Jlorapubm uucna. OcHosHoe nozapugmuieckoe modicOecmeo.
Jlorapudm mpousBesieHUs], YaCTHOTO, CTEIEHU; nepexo0 K HOB0OMY OCHOBAHUIO.
JlecITUYHBIN U HATYpaIbHBIN JIOrapu(PpMBbI, YUCIIO €.

ITpeoGpa3zoBanusi NpPoCcTEHIUX BbIPAXKEHUH, BKIIIOUAIOIUX aprU(PMeETHIECKUE
omepaluy, a TakXXe OIepalyio BO3BEJEHUS B CTENEHb U  OINEpalUio
Jorapu(MUpPOBAHUSI.

OcHoBbI Tpuronometrpuu. CUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC ITPOU3BOJIBHOTO
yriaa. Paguannas mepa ymia. CuHyc, KOCHHYC, TaHI€HC U KOTAHI'€HC 4YHCIA.
OcHoOBHBIE TpHUTOHOMETpUUeckue ToxaecTBa. MDopmynsl mnpuBenenus. Cunyc,
KOCHHYC ¥ TaHT'€HC CyMMBI U Pa3HOCTU JABYX YyriaoB. CHHYC U KOCHHYC JBOHHOI'O
yria. DopMyIIBI MIOJIOBUHHOT'O yriia. ITpeoGpazoBanms CYMMBI
TPUTOHOMETPUYECKUX (YHKIMI B MNpOU3BEJCHHE U IPOU3BEICHUS B CyMMY.
BripakeHre TpPUTOHOMETpUYECKHX (YHKIMH depe3 TaHIeHC IOJIOBUHHOIO
aprymMmenTa. [IpeoOpa3oBaHus MPOCTEHIIINX TPUTOHOMETPHUECKUX BBIPAXKEHUH.

IIpocreiimme TPUTOHOMETPUYECKHUE ypaBHEHHUSI. Pemenus
TPUTOHOMETPUYECKUX  ypaBHeHUU.  [Ipocmeiiwue  mpuconHomempuveckue
HepaegeHcmaa.

ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YHUCIIA.

OYHKINN

Oynaknun. O0acTh onpeiesieHrss 1 MHOXeCTBO 3HadeHuil. ['paduk dyHKIMH.
[TocTpoenue rpadukoB GyHKUIMN, 3alaHHBIX pa3lIWYHBIMU criocobamu. CBolicTBa
GYyHKOMH:  MOHOTOHHOCTH, YETHOCTh M HEYETHOCTh,  IEPUOJUYHOCTD,
OTpaHUYEHHOCTh. [IpoMexxyTku Bo3pacTaHuss W YObIBaHUs, HauOoJblIee U
HAaUMEHbIIIEe 3HAYEHHUs, TOYKH OKCTpeMyMa (JIOKaJIbHOTO MaKCUMyMma |
mMuHuMyma). ['paduueckas unTepnperanus. [lpumepsl  (QyHKIIHOHATBHBIX
3aBHCUMOCTE B peaJIbHBIX MpOLeccax U SBICHUSX.

OGpatHast QyHkuus. Obracmv onpeodenenus u obaacmes 3HaAYeHUU 0OPaAmMHOU
¢ynryuu. I'padux oOpaTHON (YHKIUH.

Crenennast pyHKIUS C HATYypaJbHBIM IOKa3aTelieM, ee CBOWCTBA U Ipaduk.

Bepmukanoneie u eopuzonmanvhsie acumnmomol epaguxos. I pagpuxu opobHo-
JIUHELHbIX DYHKYUIL.

Tpuronomerpudeckue (GyHKIMHM, UX CBOHCTBA U TpapUKH; MEPHOIUYHOCTD,
OCHOBHOM I1E€PUO/I.

[TokazarenbHas GyHKIHUsS (IKCIIOHEHTA), €e CBOWCTBA U Irpa UK.



Jlorapudmuueckas GyHKIIHS, €€ CBOMCTBA U rpaduk.

IIpeobpazoBanuss  rpaduKoB: napaJiyieJIbHbIl  MEepeHoc,  CUMMETPHS
OTHOCHTEJILHO OCE KOOPAUHAT U CUMMEMPUsL OMHOCUMENbHO HAYANA KOOPOUHAm,
CUMMempus. OMHOCUMENbHO NPAMOU Y = X, pacmsdicenue u cocamue 800Jb ocell
KoopOuHam.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Ilonsmue o npedene nocnedosamenvHocmu. Cywecmeosanue npeoena
MOHOMOHHOU  O02PAHUYEHHOU nociedosamenvHocmu. JluHa OKpPY>KHOCTH H
IUIOMIAh Kpyra Kak Ipeleibl MocieaoBaTelbHOCTe. beckoHeuHo yObIBaroIiast
reoMeTpuyuecKas Iporpeccus U ee Cymma.

THonamue o HenpepviHOCU YHKYUU.

[ToHsiTie 0 MPOU3BOAHOU (YHKIMHU, (PU3NUESCKUNA U TEOMETPUUSCKUN CMBICIT
IIPOM3BOJHON. YpaBHeHHEe KacaTrelbHOH K rpaduky ¢yukmuu. [IpousBonmHbie
CyMMBI, pPa3HOCTH, MpPOU3BEIECHHUs, dYacTHOro. IIpou3BogHBIE OCHOBHBIX
ajeMeHTapHbIX GyHKIuA. [IpuMeHeHue mpon3BOJHON K UCCIENOBAHUIO (PYHKIUH
U TocTpoeHuio rpadukoB. [Ipouzsoonsie obpamuou GYHKYuu U KOMNOIUYUU
OaHHOU YHKYUU ¢ TUHEUHOU.

Ilonamue 06 onpedenenHom unmezpane Kak HNIOWAOU KPUBONUHEUHOU
mpaneyuu. IlepBoobpasnas. @opmyna Hetotona-Jlelionuna.

IIpuMepbl HKCMOJIB30BaHUSI IPOM3BOAHOM JUIsi HAXOXJEHUS HAWIY4IIero
pellleHusT B NPUKIAAHBIX, B TOM YHCJE COLMAJIbHO-DKOHOMUYECKHUX, 3aJadax.
HaxosxJieHne CKOpOCTH JUIsl Ipolecca, 3agaHHOro (GopMysiol wid TpaduKoM.
[TpuMeps! IpUMeHeHus: HHTerpajia B pu3uke U reoMmeTpur. Bropas mpousBoHas U
ee (PU3UYECKUIl CMBICTT.

YPABHEHUS N HEPABEHCTBA

Pelienne pampoHaNbHBIX, MMOKa3aTeNIbHBIX, JOrapu(MUUYECKUX YpaBHEHUH Hu
HepaBeHCTB. PereHne uppaloHaIbHbBIX YpaBHEHUM.

OcHOBHBIE  TpPHUEMBbl  pEeLIeHWs] CHUCTEM  ypaBHEHUW:  IOJCTAHOBKA,
anreOpanyeckoe CIIOKEHUE, BBEJICHHUE HOBBIX IE€PEMEHHBIX. PaBHOCHIBHOCTB
ypaBHEHHH, HEpaBEHCTB, cUCTeM. PelleHne MNpoCTEHIIMX CUCTEM YpPaBHEHHUH C
JIByMsI HEU3BECTHBIMU. PellieHre cucTeM HEpaBEHCTB C OJIHOM NIEpEMEHHOM.

Hcronp30BaHue CBOWCTB M IpadUKOB (YHKIUH MpHU pElIeHWH YpaBHEHUH U
HepaBeHCTB. Mertoy uHTepBasioB. M300pakeHne Ha KOOPAMHATHOW IUIOCKOCTU
MHOYXECTBA PEIICHH YpaBHEHUM M HEPaBEHCTB C JIByMsl NEPEMEHHBIMU U UX
CHCTEM.

[IpumeHeHue MaTeMaTUYEeCKUX METOMOB JUISl PEIICHUS COAEPXKATeIBHBIX 3a/1a4
M3 pa3u4HbIX 0o0JiacTeil HayKH W MpakTHKU. MHTeprperauusi pesysibTaTra, ydyeT
peasibHbIX OrpaHUYEHHIA.

QJEMEHTBI KOMBUHATOPUKH, CTATUCTUKHU W TEOPUU
BEPOSITHOCTEM



Tabnmuunoe u  rpaduyeckoe  NpelCTaBlieHUE  JTaHHBIX. Hucnosuie
Xapakmepucmukuy psi0o8 OaHHbIX.

[TooyepenHbIi U OJHOBPEMEHHBIN BBIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEYHOTO
MHOXecTBa. DopMysibl YKciia MepecTaHOBOK, COYETAHUM, pa3MellleHuil. Peenne
KoMOUHATOpHBIX 3anad. @opmysna 6unoma HeroTona. CpoiicTBa OMHOMHAIBHBIX
koadunuenton. Tpeyronpuuk Ilackans.

DneMeHTapHbIe U CIIOXHBIe cOOBITUs. PaccMOTpeHHe ciiydaeB M BEPOSTHOCTH
CyMMBI HECOBMECTHBIX COOBITHM, BEPOSATHOCTH IPOTUBOIIOJOXXHOTO COOBITHS.
Ilouamue o Hezasucumocmu cobeimui. Beposmunocme u cmamucmuueckas
yacmoma Hacmynaerus. cobvimus. PenieHre NpakTHYecKux 3a1a4d ¢ IPUMEHEHHEM
BEPOSTHOCTHBIX METOJIOB.

I'EOMETPUS

IIpsimble U MJIOCKOCTH B mpocTpaHcTBe. OCHOBHBIE MOHSTHS CTEPEOMETPUHU
(Touka, mpsiMasi, IMIOCKOCTh, IPOCTPAHCTBO).

Ilepecekaromuecsi, mapajuieJbHble U CKPEIIUBAIOIIUECS MpsIMble. YTOI MEXIy
npsiIMbIMU B mpocTpaHcTBe. [lepnenauxynsprocts npsmeix. [lapamiensHocts u
MEePIEHAUKYISIPHOCTh MPSIMOM M INIOCKOCTH, IPU3HAKKM M CBOMCTBa. Teopema o
Tpex neprneHaukyispax. [lepneHaukynsp U HakOHHas. YToJI MeXIy IpsSMOil U
IIOCKOCTBIO.

[TapamienbHOCTh IUIOCKOCTEH, MEPIEeHIUKYJISIPHOCTD MJIOCKOCTEH, MPU3HAKH U
CBOMCTBA. /[gyeparHblii Y20, NUHELIHbIU 20N 08YSPAHHOZO Yeid.

PaccTosiHust OT TOUKM 10 IUIOCKOCTU. PaccTtositHue oT mpsiMoil 710 TIJIOCKOCTH.
Paccrosinne MexJIy NapajuledbHbBIMU IUIOCKOCTAMHU. Paccmosnue medrcdy
CKPeuUBAIOWUMUCS NPAMBIMU.

[TapamiensHOe  mpoekTHpoBaHue. [lnowadb  oOpmo20HANBHOU  NpOeKyuu
MHO20y201bHUKA. I300paXkeHre MpOCTPaHCTBEHHBIX PUTYD.

Mmuororpannukm. Beprmmnbsl, pebpa, rpaHu MHOrorpaHHuka. Pazeepmka.
Mnozoepannvie yanvl. Buoinyknvie muozozpannuxu. Teopema Jiinepa.

[Ipusma, ee ocHOBaHUs, OOKOBBIE pebOpa, BbBICOTa, OOKOBasi MOBEPXHOCTE.
[psimast u naxnonnas nipuzMa. IlpaBunbsnas npusma. [lapamienenunen. Kyo.

[Tupamuga, ee ocHoBaHue, OOKOBBIE pebOpa, BbICOTa, OOKOBas IMOBEPXHOCTE.
TpeyronbHas nupamua. [IpaBunbHast nupamuaa. Yeceuvennas nupamuoa.

CummMeTtpuu B KyOe, B mapajuiesienunesie, ¢ npusme u nupamude. Ilousmue o
cumMmempuu 6 npocmparcmee (YyeHmpanvHas, ocesas, 3epkanvhas). Ilpumepor
cCUMMempuil 8 OKpyrcaroujem mupe.

Ceuenus ky6a, Mpu3Mbl, MUPAMHUJIBL.

IlpencraBnenre o IpaBWIBHBIX MHOTOTpaHHUKAX (TeTpa’np, KyO, OKTasJp,
JIOCKad AP U UKOCAP).

Tesa m noBepxHocTH BpamieHusi. llunmuHap u xonyc. YVcewenmwui xonyc.
OcHoBaHue, BbICOTa, OOKOBasi MOBEPXHOCTb, OOpa3yromas, pasBeprka. Ocesgvle



ceveHus u cevenus napaniesibivle OCHOBAHUIO.

[Tap u cdepa, ux cedeHus:, kacamenvHas NIOCKOCMb K cgepe.

O0beMbl TeJl UM IJIOWAAM HMX NoBepxHocTel. [lonamue 06 obwveme mena.
Omnowenue 06vemo8 no00bHbIX meil.

Qopmynel  o0bemMa Kyba, MPSMOYTOJBHOTO MapajlUleNieluIea, MPU3MEI,
mwinHapa. @opmynsl obbema nHUpaMuAsl U KoHyca. DopMyibl  IUIOIIAIU
MOBEPXHOCTEH IUIUH/pPA U KOHyca. PopMyIibl 00beMa I1apa U Iolaaud chepsl.

KoopannaTtel U BekTOpHbI. JlekapTOBbI KOOPAUHATHI B IpocTpaHcTBe. DopMyiia
paccTOSTHUAS MEeXIy ABYMsSI TOUKaMH. YpaBHEHUs chepsl u niockocmu. Popmyna
paccmosnus om mouku 00 NJIOCKOCHU.

Bektopel. Mopayne BekTopa. PaBeHcTBO BekTopoB. Clio)KeHHE BEKTOPOB M
YMHOXXEHHE BEKTOpa Ha YHUCJIO. YTOJI MeXIy Bekropamu. KoopawHATBEI BEeKTOpa.
CkayisipHoe Tmpou3BesieHHe BeKTOpoB. KoiutnHeapHble BeKTOphI. Pa3noxeHue
BEKTOpa IO JBYM HEKOJUIMHEapHBIM BekTopaM. KoMIuiaHapHble BEKTOPBHI.
Paznoxxenue mo TpeM HeKOMILJIaHAPHBIM BEKTOpaM



