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HHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo mMareMaTHKe YriayOJIEHHOTO YpPOBHS JUIsl OOYYaloIIUXCS Ha YPOBHE CPEIHETO
obmero obOpasoBanus paszpaborana Ha ocHoBe PI'OC COO c¢ y4éToM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, MPEIBABIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, U TPAAULUI POCCUHCKOTO
oOpa3zoBanus. Peannzanusi mporpamMmbl IO MaTeMaTHKe OOECHEeuMBAeT OBJIAZCHUE KIIOUEBBIMU
KOMIIETEHIMSIMH, COCTABIISIOUIMMHA OCHOBY JJISi CaMOPA3BUTHS M HEMPEPHIBHOIO 0O0pa3oBaHMA,
LEJIOCTHOCTh  OOLIEKYJIBTYPHOTO, JIMYHOCTHOIO W  IO3HABATEIbHOTO  Pa3BUTHS  JIMYHOCTH
00yJaronuxcs.

B mporpamme 1o MaremaTtuke YyuyTeHbl wHIeHM U TnojoxkeHus «KoHuenmuu pasBUTHA
MaTeMaTudeckoro ooOpasoBanusi B Poccuiickoit @enepauuu». B cooTBeTCTBHM ¢ Ha3BaHHEM
KOHIICTIIMU MaTeMaTh4eckoe oOpa3oBaHME MOJDKHO, B YACTHOCTH, peliaTh 3ajady oOOeCTeYeHHS
HE0O0XOIMMOT0 CTpaHe yHcia 00yJyaromuxcs, MaTeMaTH4ecKas IMOATOTOBKA KOTOPBIX JOCTATOYHA IS
MPOAOIDKEHU 00pa30BaHMs 1O PA3JIMYHBIM HANpaBJICHUSM, BKIIOYas MPENOJaBaHHE MAaTEMaTHKH,
MaTeMaTHYeCKUE UCCIIE0BaHus, paboTy B chepe MHPOPMALMOHHBIX TEXHOJIOTHH U IPYTHX, a TaKXKe
o0ecreyeHns Ul KaXKI0T0 00y4aroerocss BO3SMOKHOCTH TOCTH)KEHUSI MaTEeMaTHUECKOH MOATOTOBKU
B COOTBETCTBHM C HEOOXOJMMBIM €My ypoBHeM. Ha pemieHue 3Tux 3ajay HallejeHa mporpamma o
MaTeMaTuKe yriryOJIEHHOTO YpOBHSL.

Heo6xonumMocTs MaTeMaTH4ecKOW IOATOTOBKH 0OycClloBlIeHa OOYyCIOBICHO POCTOM YHCIa
CIELMANTBbHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM MTPUMEHEHHEM MaTeMaTHKH (B cepe IKOHOMUKH,
Ou3Hece, TEXHOJOTMUYECKUX 00NacTax, TyMaHuUTapHbIX cdepax). KommdectBo oOywaromumxcs, s
KOTOpBIX MaTeMaTHKa CTaHOBUTCA (YHIAMEHTOM OOpa3oBaHMA, IUIAHUPYIOUIMX 3aHUMAThCS
TBOPYECKON M HCCIIEOBATENbCKOM paboToOil B 00JIACTH MaTeMaTUKU, HH(POPMATUKH, (PHU3HUKH,
SKOHOMHMKH W B JIPYTHMX OOJAcTAX, YBEJIHMYUBACTCA, B TOM YHUCIE C YYETOM OOYYarOIIUXCs, KOMY
MaTeMaTHKa HyKHa JJIsl HCTIOJIb30BaHUs B MTPO(ECCHSX, HE CBI3aHHBIX HEMOCPEICTBEHHO C HEM.

[TpuknagHas 3HAYMMOCTh MaTEMAaTHKH OOYCJIOBJIEHAa TEM, 4YTO €€ TPEAMETOM SIBISIOTCS
(yHIaMeHTaNbHbIE CTPYKTYpPBHl HAIIErO0 MHUpA: MPOCTPAHCTBEHHBIE (OPMBI M KOJMYECTBEHHBIC
OTHOIICHMS, (DYHKIIMOHAJIBHBIE 3aBUCUMOCTH M KaTETOPHM HEOINpPENeNEHHOCTH, OT TMpOCTEHINnX,
YCBaMBAaE€MBIX B HEMOCPEICTBEHHOM OIBITE, 10 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX JUISl pa3BUTHS
HAay4YHBIX M TEXHOJIOTHYECKUX uAeH. be3 KOHKpPEeTHBIX MaTeMaTH4YeCKUX 3HaHUM 3aTpyIHEHO
MOHMMaHHE NPUHIUIIOB YCTPOMCTBA M HCIOJb30BAHUS COBPEMEHHOW TEXHHMKH, BOCIPHATHE H
WMHTEpIpETArsl Pa3sHOOOpPa3HOW COIUAIBHON, JKOHOMHYECKOW, TOJUTHYECKOH WH(pOpMaInH,
Manod(hdeKTHBHA TOBCEIHEBHAS TPaKTUUECKas AesITeNbHOCTh. Bo MHOTHX chepax npodeccrnoHanbHON
JeSITeIbHOCTH TPEOYIOTCS YMEHHS BBIIOIHATE PACUEThI, COCTABIATH AITOPUTMBI, TIPUMEHSTH ()OPMYJIbI,
MIPOBOJIUTH T€OMETPHUUECKUE U3MEPEHUS U MIOCTPOCHUS, YUTATh, 00pabaThIBaTh, HHTEPIPETUPOBATH U
NPEACTaBIATh HMH(POpPMAIMIO B BUAE TAaONMI, AUAarpaMMm U rpaduKoB, MOHUMATh BEPOSTHOCTHBIH
XapakTep CIIy4aifHbIX COOBITHIA.

OnHOBpPEMEHHO C pacHIMpeHneM chep NPUMEHEHUS] MAaTEMAaTHKH B COBPEMEHHOM OOIIECTBE BCE
0osiee BaXHBIM CTAHOBHUTCS MaTEMAaTUYECKHH CTHIIb MBIIUICHUS, TPOSIBISIONIMICA B ONpeaeTEHHBIX
YMCTBEHHBIX HaBbIKaX. B mporecce u3y4eHns MaTeMaTHKH B apCeHaI MPUEMOB M METOJIOB MBILIUICHUS
YeJI0BeKa €CTECTBEHHBIM 00pa30M BKIIIOUAIOTCS MHAYKIMSA U JeTyKIHsl, 0000IIeHHe U KOHKPEeTU3alus,
aHalM3 M CHUHTE3, Kilaccu(uKalus W cucTeMaru3anus, aOcTparupoBaHue W aHanorus. OOBEKTHI
MaTeMaTHYECKHUX YMO3aKIIOUEHHH, TPaBUiIa KX KOHCTPYUPOBAHHSI PACKPHIBAIOT MEXAHU3M JIOTHYECKUX
MOCTPOEHH, CIIOCOOCTBYIOT BBIPAOOTKE yMEHUs (POpMysIHMpoBaTh, OOOCHOBBIBATH M JOKa3bIBATh
CYXJICHUS, TEM CaMbIM (DOPMUPYIOT JIOTHYECKUN CTWJIb MBINUICHUS. Beaymias posib NpUHAIJIEKUT
MaTeMaTuke B (POPMHPOBAHUU ATNTOPUTMHUECKOW KOMIIOHEHTBHI MBIIUICHUS M BOCIMTAHUH yMEHUH
JIeCTBOBATH I10 33J]aHHBIM aJITOPUTMaM, COBEpPIICHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBHIE. B
Iporiecce petIeHus 3a1a4 — OCHOBBI JUIsl OpraHU3alny Y4eOHO! AeATENIbHOCTH Ha YPOKaX MaTeMaTHKH
— pa3BUBAIOTCS TBOPUYECKAs U MPUKJIIAJIHAS CTOPOHBI MBIIIJICHHUS.



OOyuenune MaTeMaTuKe Aa&T BO3MOKHOCTD Pa3BUBATh y 00YYaIOLIMXCS TOUHYIO, PALIMOHATIBHYIO
U MHQOPMATUBHYIO peub, YMEHHE OTOMpaTh HauOojiee IMOAXOJSIINE S3BIKOBBIC, CUMBOJIHUYECKUE,
rpaduuecKkre CpeCcTBa AT BBIPAKCHUS CYXKACHUH U HATJISITHOTO UX MPEICTABICHHS.

Heo6XxoauMbpIM KOMIIOHEHTOM OOIIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAaHHH SIBIISICTCS 0oO1Iee
3HAKOMCTBO C METOJAaMHU IO3HAHUS JEHCTBUTEIBHOCTH, IPEICTABICHHE O IpPEeIMETe U METOJIE
MaTeMaTUKH, €ro OTJIMYMAX OT METOJOB €CTECTBEHHBIX M T'yMaHUTApHBIX HAayK, 00 0COOEHHOCTSIX
NPUMEHEHHS MAaTeMaTHKH JUIsl pELICHHS HayyHbIX W NPUKIAJHBIX 3a1ad. Takum oOpazom,
MaTeMaTuieckoe 00pa3oBaHUE BHOCUT CBOM BKJIaJ B (POPMHUPOBAHUE OOIIEH KyIbTYyphI YelIOBEKa.

W3yueHne MaTeMaTHKH CIOCOOCTBYET 3CTETHMYECKOMY BOCIHUTAHMIO YEJIOBEKa, IMOHHUMAaHHUIO
KpacoThl M U3AIIECTBA MAaTEMAaTUYECKHX PpACCYXIEHHH, BOCHPUATHUIO TE€OMETPUYECKHX (opM,
YCBOEHHUIO UJIEU CUMMETPUHU.

[TpuoputeTHBIMU TIeNsIMU 00ydeHus: MmaremaTnke B 10—11 kiaccax Ha yriayOn€HHOM YpOBHE
IIPOJOJDKAOT OCTaBaThCS:

(dbopMHpOBaHUE LEHTPAIBHBIX MAaTEMAaTHUECKUX MOHATHH (YMCIIO, BETMYMHA, T€OMETPHUYECKas
¢urypa, mnepeMeHHas, BEpOSATHOCTb, (YHKIMSA, NPOU3BOAHAS, HHTErpai), 0OECIeUNBAIOLINX
MIPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MATEMaTHYECKOT0 00pa30BaHus 00y4atOLIXCS;

nojBeicHue OOydalomMXcsi Ha JOCTYHHOM Ui HHUX YPOBHE K OCO3HAaHMIO B3aUMOCBS3H
MaTeMaTUKd W OKPYKAIOIIET0 MHpa, MOHMMAHHIO MaTeMaTHKH Kak dYacTh OOIIeld KyJIbTypsl
YeJI0BEYECTBA,

pa3BUTHE HMHTEUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH OO0ydYaromuxcs, Mo3HaBaTeIbHON
AKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHHUH, KPUTUYHOCTH MBIIIJICHUS, HHTEpeca K H3YYECHHIO
MaTeMaTHKHU;

¢dopmupoBaHrue (YHKIMOHAJIBHONH MaTeMaTHYecKOW TIpPaMOTHOCTH: YMEHHUS paclo3HaBaTh
MaTeMaTHYeCKHUE aCMEKThl B PEAJbHBIX >KU3HEHHBIX CUTYAlMSIX MW MPHU U3yUYEHHUH JPYTHX yUeOHBIX
NPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (QOpMyNIHpOBaTh HMX Ha S3bIKE
MaTeMaTUKd M CO3JaBaTb MAaTeMaTHYECKHE MOJENH, IPUMEHATh OCBOCHHBI MaTeMaTHYECKHUN
anmapar s pElIeHUs IPaKTUKO-OPUEHTUPOBAHHBIX 3aJad, WHTEPIPETHPOBATbL M OLIEHUBATH
IIOJIy4YE€HHBIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSIMU cojepkaHus MatemaTuku B 10-11 kmaccax yriyOn€HHOro ypoBHS

ABNSAIOTCS: «Yucna M BBIYUCICHUD), «AnTedpay («Anredpanueckue BBIPAKCHHS», «YPaBHEHUS H
HepaBeHCTBa»), «Hauana maremMaTuueckoro aHanusay,
«I'eometpusi» («I'eomerpuueckue GpUrypsl 1 Ux cBoiicTBay», «M3MepeHne reoMeTPHUECKUX BETHUUHY),
«BeposTHOCTh U cTaTucTUKa». JlaHHbIE JINHUN Pa3BUBAIOTCS NapajuIEIbHO, KaXK1asl B COOTBETCTBHUH C
COOCTBEHHOM JIOTWKOH, OJHAaKO HE HE3aBHCUMO OJHA OT JpPYyroi, a B TECHOM KOHTaKTe H
B3auMoieicTBrU. Kpome 3T0ro, nx 00beANHSACT IOTHYECKask COCTABIIAIONIAs, TPATUIIMOHHO PUCYIIast
MaTeMaTUKE W TMPOHU3BIBAIOIIAsl BCE MAaTEMaTHYECKHME KypChl U COAEpXKAaTEJbHbIE JIMHUU.
CdopmynupoBannoe Bo PI'OC COO TpeboBaHNE «yMEHHE ONEPUPOBATH MOHATHIMU: OIpEEIICHUE,
aKCHMOMa, TeopeMa, CIIEICTBUE, CBOMCTBO, PU3HAK, JI0Ka3aTeIbCTBO, PAaBHOCHIIbHBIE (POPMYITHPOBKH,
yMmeHue popMynupoBaTh 00paTHOE M MPOTUBOIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH MPHUMEPHl H
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ MAaTeMaTH4YE€CKOW MHIYKIUH, MPOBOIUTH JOKAa3aTEJIbHbIE
paccyXAeHUsI U PELLICHUH 3a]a4, OLIEHUBATh JIOTHUECKYIO ITPaBUIIBHOCTh PACCYKIEHUI» OTHOCUTCS
KO BCEM y4eOHBIM Kypcam, a (JOpMHUpPOBAHME JIOTHUECKUX YMEHHH pachpeaessieTcs 10 BCeM rojam
o0ydeHHsl Ha YPOBHE CpeIHEro 00IIero o0pa3oBaHusL.

B cootBerctBun ¢ ®I'OC COO martemaruka sSBISETCS 00s3aTENbHBIM MPEIMETOM HA JaHHOM
ypoBHEe oOpa3oBaHus. Hacrosmei nporpaMMoil 1o MaTeMaTHKE IpeAyCMaTpHUBAcTCAd HW3y4EHHE
yueObHoro mnpeamera «MaTeMmaTuKka» B paMKax TpEX yueOHBIX KypcoB: «Airebpa u Hayana
MaTeMaTHYecKoro aHanusa», «['eomerpus», «BeposTHocTs U craTucTHKa». POpMUpOBaHHE
JOTMYECKUX YMEHUH OCYIIECTBISETCS HA TPOTSHKEHUHM BCEX JIeT OOydYeHHs] Ha YpOBHE CpEIHETO
obmiero 0o0pa3oBaHMs, a AJIEMEHTHI JOTMKHM BKJIIOYAIOTCS B COJEP)KAaHHE BCEX HA3BAaHHBIX BBIIIC
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y4eOHBIX KypCOB.
OO01Iee 9nCIIO 9acoB, PEKOMEHAOBAHHBIX JIJIS U3YUCHUST MaTeMaTuku, — 544 qaca: B
10 kmacce — 272 yaca (8 yacoB B Henento), B 11 knacce — 272 yaca (8 yacoB B HEJIEINIO).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
I1IO MATEMATHUKE HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI
rPaKIAHCKOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIUU 00YYAOMIErocss KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHUUCKOTO OOIECTBa, MPEJICTAaBICHHE O MAaTEMaTHYECKHMX OCHOBaX (YyHKIIMOHUPOBAHHS
Pa3UYHBIX CTPYKTYp, SBICHHM, MpOLEIYp I'PakJaHCKOro oO0IecTBa (BBIOOPHI, ONMPOCHl U JAPYToe),
YMEHHE B3aUMOJICHCTBOBATh C COIMAILHBIMA WHCTUTYTaMH B COOTBETCTBUU C HX (QYHKIHUSIMH H
Ha3HA4YCHHEM;

NATPUOTHYECKOT0 BOCITUTAHUS:

c(OPMHUPOBAHHOCT POCCUHCKOW TI'pa)KTaHCKOM HIEHTHMYHOCTH, YBAXXCHHUS K MPOLUIOMY H
HACTOSIIEMY POCCHUMCKOM MaTeMaTUKH, LEHHOCTHOE OTHOLICHUE K JOCTHXKEHUSAM POCCUHUCKUX
MAaTEMAaTUKOB M POCCUMCKON MATEMAaTHUYECKOM ILIKOJIbI, HCIOJIb30BAHUE 3THX JOCTHKEHUU B IPYTUX
HayKaX, TEXHOJIOTHIX, Chepax SKOHOMUKU;

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapona, chOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STUUECKOTO MOBEJCHUS, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKH U
JeSTENIbHOCTBIO YY4EHOT0, OCO3HAHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUMBOTO OYAyIIETo;

3CTETUYECKOr0 BOCIINTAHMS

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYAs ICTETHKY MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJa4, pEUICHUH, pacCyXIeHUH, BOCHPUUMYUBOCTh K MAaTEMaTUYECKUM AacCIEeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA;

(puzuyeckoro BocnuUTAHMA:

c(hOpMHUPOBAHHOCTh YMEHHsSI TMPUMEHSATh MaTeMaTHYEeCKHE 3HAHUS B MHTEpPEcax 3J0pPOBOTO U
Oe3omacHOTO o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (30pOBOE MUTAHUE,
cOamaHCUPOBAHHBINM PEKUM 3aHATHA U OTABIXA, pEryJsipHas (U3HUYecKas aKTUBHOCTB), (pU3uUecKoe
COBEPILIEHCTBOBAHUE NIPH 3aHATUAX CIIOPTUBHO-03/JOPOBUTEILHOM JESITEIbHOCTHIO;

TPYAOBOT0 BOCTIMTAHMSA:

TOTOBHOCTh K TPYHy, OCO3HAHHME IEHHOCTU TPYAOIIOOMS, MHTEpPEC K pa3ludYHbIM cdepam
npoecCHOHAEHON JEATEIEHOCTH, CBS3aHHBIM C MATEMATHKOW W €€ TPHIOXKEHUSMH, YMEHUE
CoBepIIIaTh OCO3HAHHBIN BBIOOp OyayIei mpodeccuu M pean30BbIBaTh COOCTBEHHBIC KU3HCHHBIE
IUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY 0Opa3oBaHHIO M CaMOOOPA30BAHHIO HA
MPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PEHICHUU MPAaKTUYECKHX 3ajad
MaTeMaTH4eCKOM HaIlpaBICHHOCTH;

IKOJIOTHYECKOr0 BOCIIMTAHUS

Cc(hOPMHUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYyJIbTypbhl, T[OHUMAaHHE BIHUSHHUS  COI[UAIBHO-
9KOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOIHON U COIMAILHOU Cpefibl, 0CO3HAHUE TI100aIEHOTO
XapakTepa HKOJIOTHMYECKUX NpoOJieM, OpUEHTAIMs Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWHA s
pelIeHus 3a/1a4 B 00JIACTU OKPYKAIOIICH CPeIbl, IUTAHUPOBAHUE MOCTYIIKOB M OIEHKUA UX BO3MOKHBIX
IIOCJIEICTBUM IS OKPYIKAIOIIEH Cpembl;

LHEHHOCTH HAYYHOI'0 MO3HAHUSL:



c(OPMHPOBAHHOCTb MHMPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAayKH U OOIIECTBEHHOW NPAaKTUKH, MOHMMaHUE MAaTEeMAaTUYECKOH HayKH Kak c(epbl Yel0BEUeCKOM
JEeATEIbHOCTH, 3TAIOB €€ Pa3BUTUSA U 3HAYUMOCTH JJIs Pa3BUTUS LIUBWIM3ALUU, OBJIAJCHUE S3BIKOM
MaTeMAaTUKM M  MaTeMaTHYeCKOW  KyJIbTYpOM Kak CpEACTBOM II03HAaHUS MHUpPA, TOTOBHOCTH
OCYILECTBISATH IPOCKTHYIO U UCCIIEN0BATEIBCKYIO ACITEIBHOCTh HHIUBUYaIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynprare wu3yueHMs MaTeMaTUKU Ha YpOBHE CpeaHero oomiero oOpa3oBaHUS Yy
oOyuyaromerocss OyayT c(hOpMHUpPOBaHbI IO3HABATENbHbIC YHUBEpCAIbHbIE Y4eOHBbIC JeicTBuS,
KOMMYHUKATHBHbIC YHHBEpCallbHbIe y4eOHbIE JCHCTBHS, PETYJSATHBHbIC yYHHMBEpCAJIbHBIC Y4eOHBIC
JEHCTBHsSL, COBMECTHASL 1EATEIBHOCTb.

Ilo3naBaTeIbHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE [1eiiCTBHA
ba3oBble Jornyeckue aeiicTBUS:

BBISBJISITh M XapaKTEPU30BaTh CYNIESCTBEHHBIC MPU3HAKA MATEMATHUYECKUX OOBEKTOB, MOHSATHH,
OTHONIICHUW MEXIy TMOHATUSMHU, (QOPMYITUPOBATH OINpEACTICHUS TOHSATUH,  yCTaHABIUBATh
CYIIECTBEHHBI TMPU3HAK KIACCHU(PUKAIMU, OCHOBAaHUS [UIsl OOOOIICHUS W CPAaBHEHUS, KPUTEPUU
MPOBOIUMOI0 AHAJIN3A;

BOCIIPUHUMATh, (OpPMYIHpOBaTE U TPeoOpa3OBLIBATh CYXKICHUS: YTBEPAUTEIbHBIE H
OTpUIaTeNIbHbIC, EANHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIC,

BBISBJISITH MaTEMaTHYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M H IMPOTUBOpEUUs B (akrax,
TAHHBIX, HAOMIOJCHUSIX W YTBEPKACHUSAX, IPEIaraTh KPUTEPHUH JIJISl BBISIBIICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JleNaTh BBIBOJBI C HCHOJb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX W HHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUECHHI 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEILHO JIOKA3aTENbCTBA MATEMAaTUYECKUX YTBEPXKICHUM (MpsSMbIE U OT
MIPOTUBHOTO), BBICTPAMBATH apTyMEHTAIUIO, IPUBOJIUTE MPUMEPHI U KOHTPIIPUMEPHI, 00OCHOBBLIBATH
COOCTBEHHBIE CYKJICHUS U BHIBOBL;

BBIOMpATh crocod pemieHus y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO BAapHAHTOB PEILICHHMS,
BBIOMpATh HanOOJIee OIXO AN C YYETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble nccienoBarebCKNe 1eHCTBHS:
Hcnonp30BaTh BOMPOCH KaK UCCIIENOBATEILCKUI HHCTPYMEHT MIO3HAHUS, (DOPMYITHPOBATH
BONPOCHI, (UKCUPYIOIINE MPOTHBOpPEUHe, MpobdIeMy, yCTaHABIMBATH HCKOMOE U IAaHHOE,
dbopMUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHHUE; TIPOBOIUTH CAMOCTOSITETHHO
CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEOBAHUE
[0 YCTAHOBJICHHIO OCOOEHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa, SBICHUS, IPOIECCAa, BBISBICHHUIO
3aBUCHMOCTEN MEXIy 00bEKTaMU, IBJICHHUSIMH, ITPOLIECCAMU;

CaMOCTOSITENIEHO  (pOpMyIHpOBaThH OOOOIIEHMS W BBIBOJABI IO pe3yJbTaTaM MPOBEIEHHOTO
HaOJIIO/ICHUsI, WCCIICJIOBAHMS, OIICHUBATh JOCTOBEPHOCTh IOJIYYCHHBIX pPE3yJbTaTOB, BBHIBOJAOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIEcca, a TaKKE BBIIBUTATH MPEAMNOJIOKEHHUS O €ro
Pa3BUTUU B HOBBIX YCIOBHSIX.

Padora ¢ nndopmanmeii:

BBISBJIATH JepuiuThl MHQOpMAIK, TaHHBIX, HEOOXOAMMBIX Ui OTBETA HA BOMPOC U IS
pelieHus 3a1a4u;

BBIOMpATh HH(POPMAIIUIO M3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHATH3UPOBATh, CACTEMATU3HUPOBATh
Y UHTEPIPETUPOBATh HH(DOPMAIIMIO PA3TUIHBIX BUIOB M (JOPM MPEICTABICHUS;

CTPYKTYypHUpOBaTh HH(OPMAIHIO, MPEACTABIATh €€ B PasNUYHBIX (PopMax, WILTIOCTPUPOBATH



rpaduyuecky;
OLIEHUBATh HAAEKHOCTh MH(OPMAITHH IO CAMOCTOATENBHO CHOPMYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBbIE YHHBepcajJbHble YYeOHbIe NAeiicTBHA:

BOCIIPUHUMATh U (OPMYJIMPOBAaTH CYXXICHHS B COOTBETCTBUM C YCIOBUSMH U LEISIMU
o0I1IeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX,
JlaBaTh MOSACHEHHS 10 X0y PELICHHUs 3aa4l, KOMMEHTUPOBATh MOJyUYEHHBII pe3ybTar;

B X0JIe 00CYX/IEHUS 33]]aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOi TEMbI, TPOOIEeMbI, periaeMon
3aJaud, BBICKa3bIBaTh WJCH, HAICJICHHBIC HAa TOWCK PEIICHUs, COMOCTABIATH CBOM CYXXACHHUS C
CYXJICHUSIMH JIPYTHMX YYaCTHMKOB JHaliora, OOHApYy>KUBaTh paziIHMuuMe U CXOJACTBO TO3ULUH, B
KOPPEKTHOH Gopme (HopMyITHUpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHHUS;

NpPEJCTaBIATh PE3yJbTaThl PELICHUS 3a/JadyH, OKCIEPHUMEHTAa, WCCIEAOBAaHMs, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (POpPMAT BHICTYIUICHHS C YYETOM 33/a4 NPE3CHTAllMd U OCOOCHHOCTEH
ayJUTOpUH.

PeryasiTuBHbIe yHHBepcajJbHble y4eOHbIe AeiicTBUS
Camoopranuzanms:

COCTABJIATD TUIAH, AITOPUTM PEILICHUS 33/1a4H, BBIOUPATH CIIOCO0 peIIeHHs ¢ YIETOM UMEIOIIUXCS
pecypcoB 1 COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUI ¢
y4€TOM HOBO HH(pOpMAIIHH.

CaMOKOHTPOJIb:

BJaJIeTh HaBBIKAMHU I103HABATEIbHON pEeQIIEKCHU KaK OCO3HAHHS COBEPINAEMBIX JCUCTBUI U
MBICIIUTENBHBIX IPOLIECCOB, UX PE3yJIbTATOB, BIAJETh CIIOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJIS
Ipolrecca 1 pe3yipTaTa peleHUs MaTeMaTUYEeCKOM 3a1a4u;

IPEABUACT TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPM PELICHUHM 3aJayd, BHOCUTH
KOPPEKTHBBI B JIEATENBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAaWJCHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTaTa LENU U YCIOBUSAM, OOBICHATH MPUUMHBI TOCTHKECHUS UITH
HEIOCTHKEHHS PE3yJIbTAaTOB JEATEIBHOCTH, HAaXOAUTh OIIMOKY, aBaTh OLICHKY NPHOOPETEHHOMY
OIIBITY.

CoBMecTHasl 1eATeIbHOCThb:

MIOHUMATh U UCTIOJIb30BATh IPEUMYIIIECTBAa KOMAaHAHON 1 HHANBUIYaTbHOMN paObOTHI IPH PELICHUN
yueOHBIX 3a]1a4, IPUHUMATD 11eJTb COBMECTHOH JeSITeIbHOCTH, IUTAHUPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThl, pacmpenesiaTs BHIbI padoT, IOroBapUBaThCs, OOCYXIATh MPOLECC M pe3yabTaT pabOTHI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOMEH;

y4acTBOBaTh B TPYMIIOBBIX (opmax paboTsl (00CykIeHHs, 0OMEH MHEHU,

«MO3TOBBIE HITYPMBD» U UHBIE), BBIIIOIHATH CBOIO YaCTh paObOTHl M KOOPIAUHUPOBATH CBOU JCHCTBUS C
JIPYTUMH 4IEHaMH KOMAaH[Ibl, OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT MO KPUTEPHSIM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

IIpeaMeTHble pe3yJbTaThl OCBOCHHS QenepanbHOi padoueil mporpaMMbl IO MaTeMaTHKe
MPEJCTABICHBI MO TofaM OOY4YeHHsS B paMKaX OTAEIbHBIX Y4YEOHBIX KypCOB B COOTBETCTBYIOIIUX
paszzaenax HacTOSILIEH MPOrpaMMBl.

PABOYASA TIPOTPAMMA YUYEBHOI'O KYPCA «AJITEBPA U HAYAJUIA



MATEMATHYECKOI'O AHAJIN3A»

HHOACHUTEJIBHASA 3AIIMCKA

YueOHblil Kypc «Anredpa v Hayajga MaTeMaTHYECKOTO aHAIN3a» SBJSIETCS OJHUM U3 HauOolee
3HaYMMbIX B MPOrpaMMe CpEAHEro ooOmero oOpa30BaHUs, IOCKOJIbKY, C OJHOW CTOPOHBI, OH
o0ecreynBaeT MHCTPYMEHTAIbHYIO 0a3y JUIs H3yYeHHS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPyToi
CTOPOHBI, (POPMHUPYET JOTHUECKOE U A0CTPAKTHOE MBILIICHHE 00YYaIOIUXCsl HA YPOBHE, HEOOXOIUMOM
U1l OCBOCHHSI MHQOPMATHKH, OOINECTBO3HAHUS, HCTOPUH, CJIOBECHOCTH U JPYTUX JAUCIUILIUH.
B pamkax panHOro y4yeOHOro Kypca oOyyaromuecss OBJaJeBAlOT YHUBEPCAIBHBIM SI3BIKOM
COBPEMEHHOW HayKH, KOTOpas (HOpMyIHpyeT CBOM JOCTHKEHHUS B MaTeMaTHueckoil ¢popme. B
paMKax JaHHOTO Kypca MU3ydyaloTcsl U TeMbl « BeposSTHOCTH U CTaTHCTUKWY», KOTOpPbIE MpeaHa3HAYCHbI
it GOPMHUPOBAaHUS Yy OOYYAIOIIMXCS CTAaTUCTHYECKOM KyJIbTYphl M TIOHUMAHHS POJIU TEOPHH
BEPOSATHOCTEH KaKk MaTeMaTHYECKOTO MHCTPYMEHTA JUIs W3YYEHUS CIyYalHBIX COOBITHA, BEIMYHH U
nporieccoB. Ilpu wu3yueHHMHM Kypca o00O0TamaloTcs MPEeACTaBICHUS OOYyYaloIMXCs O MEeToJax
UCCIICZIOBAaHUSI M3MEHYMBOTO MHpPA, pa3BUBAETCS IOHMMAaHUE 3HAYMMOCTH M  OOLIHOCTH
MaTeMaTHYEeCKUX METOJIOB TIO3HAHUS KaK HEOTHEMIJIEMON YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS.

Y4eOHbIl Kypc anreOpsl M Hadal MaTeMaTHYeCKOTO aHalInM3a 3aKjaJblBaeT OCHOBY JUIA
YCIICHIHOTO OBJIAJCHHUS 3aKOHAMHM (U3UKHU, XUMHH, OMOJIOTUH, NMOHWMAHHUS OCHOBHBIX TEHJCHIUHA
pa3BUTHS SKOHOMHKH M OOIIECTBEHHOH KHM3HH, IO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO MCIIONB30BaTh MX JUIA JajbHEUIIEro
00pa30oBaHMs U B IMOBCEHEBHOW )KU3HU. B TO ke BpeMs OBIaJeHHE aOCTPAKTHBIMH M JIOTUYECKU
CTPOTUMH KOHCTPYKLHMSMHU anreOpbl M MaTEeMaTHYeCKOro aHajiu3a pa3BUBACT yYMEHHE HAXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH, JOKA3bIBaTh YTBEP>KACHUS C MOMOIIbIO HHAYKLIUHU U
paccyXaaTh JeIyKTHBHO, HCIOJb30BaTh OOOOIIEHHME W KOHKPETH3alMi0, a0CTparupoBaHHEe H
aHaJoruio, (HopMuUpyeT KpeaTHBHOE U KPUTUYECKOE MBIIIJICHUE.

B xozne nzyuenus yaeOHOro Kypca « Anredpa u Hagajia MaTeMaTHYECKOTO aHATTN3a» 00yJarolrecs
MOJTyYarOT HOBBIH OMBIT PEIICHHSI IPUKJIIAIHBIX 33/1a4, CAMOCTOSTEILHOTO TOCTPOSHUS MaTEeMaTHUECKUX
MoJleNiell peabHbIX CUTYaIlMi, WHTEPIpPETAllMy MOJyYEeHHBIX PEIICHUH, 3HAKOMSTCS C MpUMEpamMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTeH B NpUpoAe, HayKe U HMCKYCCTBE, C BBLIAIOIIUMHUCA
MaTeMaTHYEeCKUMU OTKPBITHSIMU U UX aBTOPAMHU.

Y4eOHblii Kypc 0051a1aeT 3HAYUTEILHBIM BOCITUTATENLHBIM ITOTEHIIAIOM, KOTOPBIM peann3yercs
Kak depe3 yueOHBI Marepual, crocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U
yepes creu(uKy yueOHO! esTeTbHOCTH, TPeOyIommel MPpoA0KUTEIbHON KOHIICHTPALMU BHUMAaHHUS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJIYYCHHBIH pe3ysIbTar.

B ocHoBe meromauku oO0ydeHuss anreOpe M HadajlaM MaTeMaTHYECKOrO aHaIn3a JIeKUT
JeSITeIbHOCTHBIN MPUHLIUI 00y4YEHUSI.

B crpykType yueOHOro Kypca «Anredpa M Hayala MaTeMaTHUYECKOTO aHAJIN3a» BBIICICHBI
CIIE/TyIOIIIUE COJIeP)KaTeIbHO-METOANYECKUE TMHUH: «Hucaa ¥ BeIUUCIeHUs», « DYHKIUU U TpaduKm,
«YpaBHeHUST W HepaBeHCTBa», «Hawama wmarematnueckoro axaimza», « MHOXeCTBa U JIOTHKa,
«CrnyuaiiHple cOOBITUS M BEpPOSTHOCTH» U «CiyyaiiHble BEIMUYMHBI U 3aKOH OOJBIIMX uYncen». Bee
OCHOBHBIE COJIEPKATEIbHO-METOANYECKHUE JIMHUH U3y4YaroTCsl Ha MPOTSDKEHUH ABYX JIET OOy4YeHHUs Ha
YPOBHE CpeIHEro o01ero 00pa3oBaHus, €CTECTBEHHO JIOMOJIHSAS IPYT APYyTra U MOCTENIEHHO HACKIIIAACh
HOBBIMH TE€MaMH U pasjenamu. [laHHbIM ydeOHbIM Kypc SBJSETCS HHTETPATHUBHBIM, IOCKOJIBKY
o0benuHseT B cebe colep)KaHHe HECKOJbKHX MaTeMaTHYeCKHX AMCLUIUIMH, TaKUX Kak aire0pa,
TPUTOHOMETpPHUS, MATEMaTHYECKUI aHAIIN3, TEOPUSI MHOXKECTB, MaTeMaTu4eckas Joruka u apyrue. Ilo
Mepe TOro Kak oOydaroluecs: OBjaJeBaloT Bc€ Oosiee NIMPOKUM MaTeMaTHUYECKUM almnapaToM, Y HUX
MoCcJeI0BaTeabHO (POPMHUPYETCS M COBEPIICHCTBYETCSI YMEHUE CTPOUTH MAaTEMaTHUECKYIO MOJIEINb
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peanbHON CUTYaIlH, IPUMEHATh 3HaHUS, TIOJTYUYCHHBIC IPH U3YyYECHUH Y4eOHOTO Kypca, Ui pereHHs
CaMOCTOSITENIEHO C(OPMYJIMPOBAHHOM MaTeMaTHUECKOH 3alaud, a 3aTeM HHTEPIPETHPOBATH CBOM
OTBET.

ConepxaTenbHO-MeTOANYECKas JHHUS «Uucraa W BBIYHCICHHS» 3aBepuiaeT (OpMHpPOBAHUE
HaBBIKOB UCIOJIb30BAHMUS ICHCTBUTENILHBIX YHCEI, KOTOPOE OBLIO HAYaTO HAa YPOBHE OCHOBHOT'O OOIIETO
oOpasoBanus. Ha ypoBHe cpemHero oOmiero oOpa3oBaHusi 0co00€ BHUMAHHE YIEISICTCS
(OpMHUPOBAHNIO HABBIKOB PAIMOHAIBHBIX BBIYUCICHHUH, BKIIOYAIOMUX B ceOs HCHOJIb30BAHUE
pa3nuyHbIX (HOPM 3aIHCH YHUCIIA, YMEHHUE JIEJIaTh IPUKUAKY, BHITIOTHATH MPUOIMKEHHBIC BEIUNCIICHUS,
OLICHUBATh YHCJIOBbIE BBIpAXEHHUS, paboTaTh C MaTEeMaTHYECKUMH KOHCTaHTAaMH. 3HAKOMbIE
00yYaromuMcsi MHOXECTBa HATypalIbHBIX, IEJbIX, pAlMOHAIBHBIX M JCUCTBUTEIBHBIX YHUCEI
JIOTIOJIHAIOTCSI MHO’KECTBOM KOMIIJIEKCHBIX UUCEN. B KaXKI0M M3 3TMX MHOXECTB pacCcMaTpUBaIOTCA
CBOWCTBEHHBIE €My cIelM(pUUecKre 3a1a4K U ONEpaluy: AeJICHUE HAIeNl0, ONIepUPOBAaHUE OCTATKAMU
Ha MHOJXECTBE IIeNIBIX 4YHCEJ, OCOOble CBOWCTBA pALMOHAJIBHBIX M HUPPALMOHAIBHBIX YHCE,
apu(MeTHYECKUE OIepaluy, a TaKKe M3BJICUCHHUE KOPHS HATypaJbHOM CTENEHM Ha MHOXXECTBE
KOMIUIEKCHBIX uucell. braronaps mocienoBaTeIbHOMY PAaCUIMPEHUIO Kpyra HMCIOJIb3YEMBIX YHMCEN U
3HaKOMCTBY C BO3MOXHOCTSIMM HMX NPUMEHEHHUS JUIsI PELICHHS pa3IUYHBIX 3a1ad (opMHUpyeTcs
MIPE/ICTABICHUE O EIMHCTBE MAaTEMaTHKU KaK HAyKd U €€ pPOJM B IOCTPOCHUU MOJIENEN PEAIbHOTO
MUPA, IUPOKO UCTIOIB3YIOTCS 0000IIEeHNE U KOHKPETU3AIIHA.

Jlunus «YpaBHEHUS U HEPABEHCTBA» Pealn3yeTcsl Ha MPOTSHKEHUHM BCEro oOyueHUsl Ha YPOBHE
cpeaHero o01ero oopazoBaHus, HOCKOJIBKY B KaKJ0M pasjeine [IporpaMMel peyCMOTPEHO pelieHue
COOTBETCTBYIOIINUX 337a4. B pe3yiprare oOydaromniyecs OBIaieBaloOT Pa3IMYHbIMU METOJIAMH PEILICHUS
palMoOHANBHBIX, HMPPAUOHAIBHBIX, IOKa3aTeNbHbIX, JOTAapU(PMUUECKMX W TPUTOHOMETPUUYECKUX
YpaBHEHHUI, HEPABEHCTB U CHUCTEM, a TAKXKE 3a/ay, colepkamux rnapamerpsl. IlomyueHnHsle ymeHus
IIMPOKO HCHOJB3YIOTCSA MPHU MCCIEJOBAHUU (YHKIMKA C MOMOINBIO NPOU3BOAHOM, NMPH pEIICHUU
MPUKIIAJIHBIX 337124 ¥ 3a]1a4 Ha HaXOKJCHUE HanOOIbIINX U HAMMEHBIINX 3HaYeHU! QpyHKuuu. JlanHas
coJiepKaTeibHasl JMHUS BKIIOYaeT B ceOs Takxke (popMHUpOBaHHE YMEHHMU BBINOJIHATH PACUYETHI 110
¢bopmynam, mpeodpa3zoBaHUs pAllMOHATBHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAXKECHUH,
a TaKXKe BBIPAXEHUH, COAEpIKALINX CTEINEHU U Jorapudmsl. biaaronaps usydeHuio anredpandeckoro
MaTepuaia MPOMCXOJUT JalbHEHIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS
oOyyaromuxcs, (OpMHUPYIOTCS HaBBIKM JAEIYKTUBHBIX PpAcCyXIEHHH, padOThl € CHMBOJBHBIMH
¢dbopmamu, TPECTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npennaraer 3(QeKTHBHbIE MHCTPYMEHTHI Ui PEIICHUs NMPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 3a/Ja4, HarJIsHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK sI3bIKa HAYKH.

ConeprkaTenbHO-MeToAndecKast TMHUSA « DYHKINU U TpadUKN» TECHO MEPEIIeTaeTCs ¢ APYTUMHU
JUHUSAMHU Yy4eOHOTO Kypca, IMOCKOJIbKY B KaKOM-TO CMBICHIE 33JaéT MOCIIEOBATEIbHOCTh U3yUCHHS
MaTepuana. l3ydeHue CTEmneHHOH, MOKa3aTeNbHOW, JOorapu(MUYecKoi M TPUTOHOMETPHUECKUX
(GYyHKIMH, UX CBOMCTB U Tpa(UKOB, UCTIONb30BaHUE (DYHKIMHA /I pelIeHus 3aa4 U3 IPYTUX y4eOHbBIX
MIPEIMETOB U PEATILHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMATUUYECKUM aHAIIM30M, TaK U C PEILIEHUEM
ypaBHeHMI W HepaBeHCTB. [Ipu 3ToM Oojblioe BHUMaHHE yaensercs (HOPMUPOBAHHIO YMEHHS
BbIpaXXaTh (POpMyJIaMU 3aBUCUMOCTH MEXKIY Pa3lIMYHBIMH BETMUYMHAMHM, UCCIEIOBATh IMONYyYCHHbIC
¢GbyHKIMH, CTpOUTh UX rpaduku. Marepuan 3TOH COAep)KaTeNbHOW JIMHUM HAIlleJIeH Ha pa3BUTHE
YMEHUH U HaBBIKOB, MO3BOJISIOIINX BBIPAXKaTh 3aBUCUMOCTH MEX/y BEIMYMHAMU B pa3IMYHON Gopme:
aHAIUTUYECKOW, Tpaduueckoii u  cinoBecHoil. Ero wu3ydeHme CIOCOOCTBYET  Pa3BHTHUIO
QITOPUTMUYECKOTO MBIIUICHHSI, CIIOCOOHOCTH K OOOOIIEHHIO M KOHKPETH3AIMH, HCIOJIb30BAHUIO
AQHAJIOT WM.

ConepxarenpHass sMHUA «Havana maTemaTnyeckoro aHajin3a» IO3BOJISIET CYLIECTBEHHO
pacIMpuTh KPyT KaKk MaTeMaTHYECKUX, TaK M MPUKIIAJHBIX 33124, TOCTYITHBIX 00Y4alOUMMCs, TaK KaK
y HUX MOSBJISIETCS BO3MOXKHOCTD CTPOUTH TPa(UKH CIOXKHBIX (QYHKUUH, OTPeesITh UX HAUOOIbIINE U
HaMMEHBIINE 3HAYECHUS, BBIYUCIATD TUIOIMAAN GUTYp U 00BEMBI T, HAXOIUTh CKOPOCTH U YCKOPEHUS
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npoueccoB. JlaHHas coxep)kareibHas JMHMS OTKPBIBAET HOBBIE BO3MOYKHOCTH IIOCTPOEHUS
MaTEMaTUYECKUX MOJEJIEH peajbHBbIX CUTyalluid, MO3BOJSAET HAaXOAUTh HaWIyuylllee pELIEHUE B
NPUKIAJHBIX, B TOM YHCIE COLHMAJIbHO-3KOHOMHYECKMX, 3aJadax. 3HAKOMCTBO C OCHOBaMU
MaTeMaTHYeCKOTO aHaJM3a CIOCOOCTBYET pPa3BUTHIO a0CTPAKTHOTO, (HOPMaNbHO-JOTHYECKOTO U
KpPEaTHBHOT'O MBIIUICHUS, (OPMUPOBAHUIO YMEHHI pacrio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMaTHKH B
HayKe, TEXHHKE M UCKyccTBe. OOydaroniyecs y3HAIOT O BBIJAIOMIMXCS Pe3yibTaTax, MOJYyYCHHBIX B
XO7ZIe pa3BUTHA MaTEeMaTUKU KaK HaAyKH, © 00 UX aBTOpax.

ConepxaTenbHO-MeToAnYecKas TUHUS «MHOXKECTBAa M JIOTMKa» BKIIIOYAaeT B CeOsl 3JIEMEHTHI
TEOPUM MHOXKECTB M MAaTEMaTHUYECKOM JIOTUKU. TeOopeTMKO-MHOXKECTBEHHBIE IPEACTABICHUS
MIPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTHKH M IpelararoT HauOojee yHUBEPCAJIbHBIN S3BIK,
00BETUHSIOIINI BCE Pa3/Ielibl MATEMATHKH U €€ PUIIOKEHU, OHU CBSA3BIBAIOT Pa3HbIC MaTEMAaTUYECKHE
JTUCLUIUIMHBI U MX IPUJIOKEHHUS B eAnHOe 1enoe. [103ToMy BaXkKHO 1aTh BO3MOXKHOCTH 00yUaloeMycst
IIOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMaTUKHM M HCIIOJIB30BAaTh €ro s
BBIPAYKEHUS CBOUX MBbICIIEH. /[pyruM Ba’KHBIM IIPU3HAKOM MAaTE€MAaTHUKU KaK HAyKH CIEAYeT NPU3HATh
CBOWCTBEHHYIO €l CTPOroCTb OOOCHOBAHMK M CIIEJOBaHHE OINPEACIEHHBIM IMpPaBUIaM HOCTPOCHHUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C DJJIEMEHTaMH MAaTEMaTHYeCKOW JIOTUKU CIIOCOOCTBYET Pa3BUTHIO
JIOTMYECKOTO MBIIIICHUsI OOYyYalolIMXCs, MO3BOJSIET MM CTPOUTh CBOM PACCYXJIEHHUS Ha OCHOBE
JOTMYECKUX MpaBuil, POPMHUPYET HABBIKA KPUTUUECKOTO MBIIIIJICHHUS.

Conepxanne nuHUM «CryyaiiHble COOBITHSI ¥ BEPOSTHOCTH» CIY)KUT OCHOBOM ISt
(dbopMHpOBaHUS TMPEICTABICHUH O PACHpPECTICHUH BEPOSTHOCTEH MEXIY 3HAYCHHSAMHU CITy4alHBIX
BEIMYMH. BakHyr0 4yacTb B 3TOH COAEpKATEIbHOM JIMHUU 3aHMMAET M3YyUYEHUE I'€OMETPUUECKOIo U
OMHOMMAIBHOTO pacrpeaeIeHUI U 3HAKOMCTBO C MX HEMPEPBHIBHBIMU aHAJIOTaMH — MOKa3aTeIbHBIM U
HOPMaJIbHBIM pacrpeneaeHUusIMU. TeMbl, CBsI3aHHBIE C HEMPEPBIBHBIMHU CIIy4YallHBIMM BEJIWYMHAMH U
pacrpeneNieHusIMHI, aKIEHTUPYIOT BHUMaHHE OOYYaroIMXCs Ha ONMUCAHWU U HM3YYCHHU CIy4YalHBIX
SBJICHUI C MOMOIIBIO HEMpepbIBHBIX (yHKIMHA. OCHOBHOE BHMMAaHHUE YNENSIETCS MOKa3aTeIIbHOMY U
HOpPMAaJIbHOMY pacrpezeieHusM. B yueOHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMHUTEIBHOE U3YYCHUE
CBSI3U MEXIYy CIy4alHbIMM BETMYMHAMH M ONHCAHUE ATOH CBS3M C MOMOIIBIO KO3 UIMEHTa
KOPPEJSIIUK M er0 BHIOOPOYHOTO aHAIOTa. DTH AJIEMEHTHI COACPIKaHUS Pa3BUBAIOT TeMy «Jlnarpammbl
paccenBaHUs», U3YYEHHYIO Ha YPOBHE OCHOBHOTO OOIIETro 00Opa3oBaHMs, 1 BO MHOTOM OMHUPAIOTCS Ha
CBEJICHUS U3 KypCcOB aireOpsl u reoMerpu. Emé onnH aneMeHT cofepikanusi, KOTOPbIH IpeaiaraeTcs
Ha O3HAKOMHTEIBHOM YPOBHE — TIOCJIEJOBATEIBHOCTh CIy4YalHBIX HE3aBUCHMBIX COOBITHH,
HACTYMAKIMX B €IUHUIY BpeMeHU. O3HAaKOMJIEHHE C pPacCIpeneieHUEM BEPOSTHOCTEH KOJUYECTBA
TaKUX COOBITUH HOCUT Pa3BUBAIOLINI XapaKTep U ABISCTCA aKTyalbHBIM JJIsl OyAyIIUX aOUTYpPHUEHTOB,
MOCTYMAIOUIMX Ha y4eOHbIe CIEeLUANbHOCTH, CBS3aHHBIC C OOIIECTBEHHBIMU HayKaMu, IICUXOJIOTHEH
U YIIPaBJICHUEM.

B yueOHOM Kypce «Anrebpa M Hauyala MaTeMaTHMYECKOI'O aHajIM3a» IMPHUCYTCTBYIOT OCHOBBI
MaTeMaTH4YeCKOTO MOCITUPOBAHMS, KOTOPHIE MPU3BAaHBI CIOCOOCTBOBATH (HOPMUPOBAHHIO HABHIKOB
IIOCTPOEHUSI MOJENIEH pPEaNbHBIX CUTyallud, MCCIEAOBAHUA 3TUX MOJENEH C IOMOIIbIO ammnapara
anreOpbl M1 MaTEMaTUYECKOTO aHallu3a, MHTEPIIPETAMK TOJyYEHHBIX pe3yibTaToB. Takue 3amaHus
BIUIETEHbl B KaXJbI W3 pa3fesioB MPOrpaMMbl, IIOCKOJIBKY BECh MaTepual yueOHOTro Kypca IHupOKO
UCIIOJIb3YETCSl Ui pEIICHUs TNPUKIaAHbIX 3a7ad. Ilpu pemeHnn peanbHbIX NPaKTUYECKUX 3anady
oOyyaromuecsi  pa3BUBAalOT  HAONIONATENBHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBathbcsi, HUCIONIB30BaTh AHAJOTHIO, O0000MATh W  KOHKPETHU3HPOBATH MPOOJIEMY.
JlesarenbHOCTDb 10 (POPMUPOBAHMIO HABBIKOB PELICHUS MPUKIIAJHBIX 3a/lad OpPraHU3yeTCs B Mpolecce
U3y4eHHUs] BCEX TeM Y4eOHOro Kypca
«Anrebpa 1 Hayaja MaTeMaTHYECKOTO aHATH3a».

Ha u3yuenne yueOHOro Kypca «Anredpa U Havaia MaTeMaTHYECKOro aHanu3a» orBoautcs 340
yacoB: B 10 xmacce — 136 uyacoB (4 yaca B Heznento), B 11 kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

10 KJIACC
Yuci1a 1 BIYUCICHUA

Pamonaneueie yncna. OOBIKHOBEHHbIE M JIECATHYHBIC APOOH, TPOLEHTHI, OECKOHEYHBIE
nepuonuveckue npoodu. Ilpumenenue napoOeit W MPOLEHTOB JJsl PELICHUS NPUKIAIHBIX 33a1ad M3
Pa3JIMYHBIX OTpACIICH 3HAHUM U PEaJIbHOMN KU3HU.

JeiictBuTenpHble uucia. PanuoHanbHblE W MppalMOHAlbHbIE 4YHcha. Apudmernueckue
omnepanuy C JIECUCTBUTEIBHBIMA YMCIaMHU. MoIynb JEHCTBUTEIBHOIO YHCIA W €r0 CBOWCTBA.
[TpubnuxEHHbBIC BHIYMCICHHUS, IPaBHIIa OKPYTIICHHUS, IPUKH]IKA U OLIEHKA Pe3yJIbTaTa BHIUUCICHUI.

Crenensb ¢ nensiM nokaszareneM. bunom Hetotona. Micnonp3oBanue nmoaxosieit GopMel 3anmucu
JEHCTBUTEIIBHBIX YUCEN IS PEILICHMS IPAKTUYECKUX 3a1a4 U NIPEACTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHOM CTETICHH U €r0 CBOUCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C JEHCTBUTEIBHBIM
II0Ka3aTeseM.

Jlorapugm ymucna. CoiicTBa norapudma. JlecaTHUHbIE U HATypaJIbHBIE JTOTapu(pMBbI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, ApKKOCHHYC H
APKTaHI'€HC YHUCIOBOTO apryMEHTa.

YpaBHEHHUs U HEPABEHCTBA.

ToxecTBa U TOKJIECTBEHHBIE IPe0Opa3oBaHus. Y paBHEHUE, KOPEHb ypaBHEHHs. PaBHOCHIIbHBIE
YPAaBHEHUS U ypaBHEHUSA-CIIEACTBU. HepaBeHCTBO, pellieHne HEPABEHCTBA.

OCHOBHBIE METOJBI PELICHHUS WENbIX M JAPOOHO-PALMOHATBHBIX YpPaBHEHUH M HEPaBEHCTB.
MHoOro4ieHsl OT OJHON EPEMEHHOM. JleleHne MHOTOYIEHa HAa MHOTOWIEH ¢ ocTaTkoM. Teopema be3sy.
MHorouneHs! ¢ nenbivMu kodgdunuentamu. Teopema Buera.

[TpeoOpazoBaHus YUCTOBBIX BBIPAKEHHN, COIEPKAIINX CTETIEHH U KOPHU.

WppanmonansHele ypaBHeHNsA. OCHOBHbBIE METObI PELLIEHUS UPPALIMOHAIbHBIX YPaBHEHUI.

ITokxazarenbHble ypaBHEHUS. OCHOBHBIE METO/bI PELICHMS I0KA3aTEIbHBIX YPaBHEHUH.

[TpeoOpa3oBaHue BIpaKEHHH, COIEPIKAIINX JIOTapU(PMBI.

Jlorapudmuueckue ypaBHeHUs.. OCHOBHBIE METOBI pEIICHUS JIoTapu(MUUECKUX YPaBHEHUI.

OcHoBHbIE TpUroHoMeTpudeckue popmyiisl. [IpeodpazoBanue TPUrOHOMETPHUECKUX BHIPAKECHUH.
PemreHne TpUroHOMETPUYECKUX YPAaBHEHUM.

Pemenue cucreM JIMHEWHBIX ypaBHEHUH. Marpuna CHCTEMBl JIMHEHHBIX YPAaBHEHWM.
Omnpenenurens MaTpULbl 2X2, €0 TEOMETPUYECKUN CMBICT U CBOMCTBA, BHIYMCIECHUE €TI0 3HAYCHMS,
IIPUMEHEHUE OIPEACIIUTENS Ul PELIECHUs CUCTEMbl JUHEHHBIX ypaBHEHUMU. PeleHue NpukiiagHbIX
3a/1a4 ¢ IIOMOILBIO CUCTEMBI IMHEHHBIX ypaBHEHUN. VcciaenoBanye NoCTpOCHHOW MOJEIH € ITIOMOILBIO
MaTpULl ¥ ONIPEIAECIIUTEIICH.

IlocTpoeHHEe MaTEeMaTHYECKUX MOJCIIECH peaJbHOM CUTyallud C IIOMOIUBK) YPAaBHEHUU H
HepaBeHCTB. [IprMeHeHre ypaBHEHHUN U HEPaBEHCTB K PELICHUIO MATEMAaTUYECKUX 3a7a4 U 3a1ad U3
pa3nuyHbIX 001acTeil HAYKH U PeabHOM KU3HU.

DYyHKUMH U TPAaPUKH

@Oyukiys, cnocoOsl 3aganus GyHkuud. Bzaumuao obpatabie GyHkmu. Kommnosumust ¢yHKITHIA.
I'padux pyHkumu. DnemMeHTapHble mpeodpa3zoBanus rpagukoB GyHKIUI.

OO6nacte ompeneneHuss U MHOXeCTBO 3HadeHMH ¢yHkumu. Hymmu dynxmum. I[Tpomexytku
3HaKonocTossHCTBa. Y&rHble M Heu€éTHhle ¢yHkumu. llepumogmueckue @ynkuuu. I[IpomexyTku
MOHOTOHHOCTH (pyHKITH. MakcuMyMbl © MUHUMYMBI GyHKIMU. Hanbospiee 1 HauMeHbIIee 3HaYCHHS
(GYHKIIMY Ha TPOMEXYTKE.

JluneliHasi, KBagpaTU4Has M ApoOHO-TMHEHHass (YyHKIMH. DJIEMEHTapHOE HCCICIOBaHUE H
MOCTPOEHHE UX IPaPUKOB.

CrenenHas GyHKLHUS C HATypaIbHBIM U IeNbIM Moka3ateneM. E€ cBoiicTBa u rpaduk. CBolicTBa
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U rpaduk KOpHS n-oi CTENeHM Kak (YHKIHUU OOpAaTHOM CTENEHHU C HaTypalbHBIM MOKa3aTelIeM.

[TokaszarenpHas u sorapudmudeckas (QyHKIHMH, UX CBOWCTBA U TI'Pa(HKH.

Hcnonp3oBanue rpadukoB GyHKIUN U PELICHUsT YPaBHEHHIA.

TpuroHomeTrpudeckas OKpY>KHOCTb, OIpEJeIEHUE TPUTOHOMETPHUECKUX (DYHKIMHA YHCIOBOTO
apryMeHTa.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH B pPEaJbHBIX Ipoleccax W sABICHHUAX. ['paduku peanbHbBIX
3aBUCHUMOCTEN.

Havana MaTemaTH4ecKoro anajiansa

IMocnegoBaTeIbHOCTH, CIIOCOOBI 3aaHM IIOCIEIOBATEIbHOCTEH. MeTon MaTeMaTHYEeCKOH
WHIYKUMA. MOHOTOHHBIE M OIPaHUYECHHBIE IIOCJIECNOBAaTEIbHOCTH. VcTOpHsa BO3HUKHOBEHUS
MaTeMaTHYeCKOTO aHaJIM3a KAk aHajn3a OCCKOHEYHO MaJbIX.

Apudmernueckas U reomeTpuueckas nporpeccu. beckoneuHo yObIBaromias reoMeTpruuecKas
mporpeccuss. Cymma OECKOHEYHO YOBIBAIOIIEH TeoMeTpHuecKoil mporpeccuu. JIuHeHHBIH U
SKCIIOHEHIMAIIBHBIN pocT. Yucio e. Dopmyiia Cl10KHBIX IPOLEHTOB. M cIionb30BaHue IPOrpeccuu uist
pEeLIeHNs pealIbHBIX 3aJa4 IPUKIAJHOTO XapaKTepa.

HenpepoiBHble (yHKIMH U UX CBoWcTBA. TOUkHM pa3pbiBa. ACHUMITOTHI TpapuKOB (QyHKIHUIL.
CpoiicTBa (yHKIMH HENpephIBHBIX Ha OTpe3ke. MeToJ HHTEepBAIOB Ui PELICHUS HEPABEHCTB.
[TpumMeHeHne CBOMCTB HENPEPHIBHBIX (PYHKUNHM I pEIICHUS 3a/1a4.

[TepBas 1 BTOpas npousBoaHble GpyHKIMH. OnpeaeneHne, reOMeTpUIecKui U (PU3NYECKHi CMBICTT
MIPOU3BOIHON. YpaBHEHHE KacaTeIbHOM K rpaduKy GyHKIUU.

[TpousBonHbIe 3reMeHTAapHBIX (yHKIMHA. [Ipon3BogHAast CyMMBbI, NMPOM3BENCHHS, YAaCTHOTO M
KOMIIO3ULIUH (PYHKITHH.

MHoxkecTBa U JIOTHKA

MHoecTBO, omepaluy HaJ MHOXECTBAaMU M HUX cBoMcTBa. [luarpammel Oiinepa— Benna.
[IpumeHeHne TeOpEeTUKO-MHOKECTBEHHOTO aMnmapaTa JJis OIMCAHUs peabHbIX IPOLECCOB U SIBICHUH,
IIPU PEUICHNH 3334 U3 IPYTUX YUeOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTEeMAaTHYECKOTO OOBEKTa, CIEACTBHE, IOKa3aTelIbCTBO,
PaBHOCHWJIbHBIE YPABHEHHUS.

BeposiTHOCTB M CTATHCTHKA

I'pad, cBs3HbIi rpad, myT B rpade: nukiasl u 1enu. CreneHb (BaJIGHTHOCTh) BepIIMHBL [ padbrl
Ha IUIOCKOCTH. JlepeBps.

CrnyualiHble SKCIIEPUMEHTHI (OTIBITHI) U CITydaliHbIe COOBITHS. DIIEMEHTapHBIE COOBITUS (MCXOIBI).
BeposiTHOCTB cimy4aiftHOro coObITHs. BIn30CcTh 4acTOTH M BEpOSTHOCTU COOBITHIA. CiydaifHbIe OIBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMH.

Omnepanu  Hajg COOBITUSMHU: TIepeceYeHHe, OOBEIUHEHUE, IPOTHUBOIOIOXKHBIE COOBITHSL.
Huarpammsl Diinepa. opmya c0KeHUs BEPOATHOCTEN.

VYcnoBHas BEpOSTHOCTb. YMHOXKEHUE BEpPOSITHOCTEH. JlepeBO CIydalHOrO HKCIIEpUMEHTA.
®opmyia nonHoi BeposTHocTH. Popmyrna baiieca. HezaBucumbie coObITHS.

bunapHbIii citydaliHbli ONBIT (MCHIBITAaHUE), yeneX U Heynada. HesaBucumele ucnbitanus. Cepust
HE3aBUCHMBIX HCIIBITAaHUM 10 mepBoro ycmexa. IlepecraHoBku u (akropuan. Yucio couyeTaHui.
Tpeyronsauk [Tackans. @opmyna 6unoma HeioToHa.

Cepus He3aBUCUMBIX UcTIbITaHUN beprymmm. Ciny4yaiiHblid BBIOOp U3 KOHEYHON COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenue BepostHocTel. Jluarpamma pacupenenenus. Onepannn Haj
CIIy4yallHbIMU BeIM4YMHAMU. buHapHas cinyualinasg BennuuHa. [Ipumepsl pacnpeneneHuil, B TOM 4UCIIe
reoMeTpUUEcKoe U OMHOMHUATBHOE.

11 KIIACC

11



Yucaa 1 BbIYHCIEHUAA
Harypanbnblie u nensie uncia. [I[puMeHeHrne npru3HaKkoB JETUMOCTH LENbIX YHCEI, HAaUOOIbIINN
obmwmit nenutens (nanee — HOJI) u naumensiiee oomee kpatHoe (nanee — HOK), octaTkoB 1o Moaysiio,
anroputma EBkiuaa ass penieHus 3aad B [EeJIbIX YUCIIaX.
KomrmuiekcHbie uncna. Anredpandeckas ¥ TpPUTOHOMETpUIecKast POpMBbI 3alUCH KOMILIEKCHOTO
grcna. ApupMeTHuecKre onepanuy ¢ KOMIUIEKCHBIMU dnciaamMu. M300paxeHne KOMIUIEKCHBIX YUCEI
Ha KOOpJAWHATHOM 1rockocth. opmyna Myaspa.

Kopau n-oii creneHu M3 KOMIUIEKCHOrO uucia. [IpuMeHeHHMe KOMILJIEKCHBIX YHCEN ISl pelICHUs
(U3NYECKUX U TEOMETPHUECKUX 3ajay.
YpaBHeHUS U HEPABEHCTBA
Cucrema M COBOKYNHOCTb YPaBHEHHH M HEPaBEHCTB. PaBHOCWIBHBIE CHCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.
Ot0op KOpHEH TPUTOHOMETPHUUYECKUX YPABHEHUH C TOMOMIbIO TPUTOHOMETPUYECKOMH
OKPY’KHOCTH. PernieHue TpuroHoMeTpUuYeCKX HEPaBEHCTB.
OCHOBHBIE METO/IbI PELICHHS MOKa3aTeIbHBIX U JOrapuPpMHUUECKUX HepaBeHCTB. OCHOBHBIC
METO/bI PEILICHNS UPPALMOHAIBHBIX HEPABEHCTB.
OCHOBHBIE METOJIbl PEUICHHUsS] CUCTEM M COBOKYIIHOCTEH palMOHAJIbHBIX, HpPPAalMOHAIbHbIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUUIECKUX YPABHEHUI.
YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.
IIpuMeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a/1a4 U 3a7a4 U3
pa3nuyHbIX 001acTeil HAYKN U peabHOM KU3HU, HHTEPIPETAlUs MOTYYSHHBIX Pe3yJIbTaTOB.
DYyHKUMH U TPaPUKH
I'papux xommosunmu ¢yHkmid. ['eomerpudeckre o0Opa3bl ypaBHEHHH M HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.
Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPapUKH.
['paduueckue METOABI pELICHUS YpPaBHEHUH M HEpaBEHCTB. ['paduueckre MeToabl pelIeHus
3a/1a4d ¢ mapameTpamH.
Hcnonb3oBanue rpadukoB GyHKIMN A7 MCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HHUKAIOT MPH PEIICHUH 33]a4 U3 APYTHX YUeOHBIX MPEIMETOB U pealIbHON KU3HH.
Hayana MaTeMaTH4eCcKOro aHaJIN3a
[IpuMeHeHHE TPOU3BOAHON K HCCIEIOBAHHIO (PYHKUMH Ha MOHOTOHHOCTH M IKCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHBIIET0 3HAYCHUH HeTIPePhIBHON (PYHKIIMHM HA OTPE3KeE.
IIpuMeHeHne NPOU3BOIHOM JUIsl HAXOXKACHUS HAWITYYILEero PEeLeHUs B IPUKIIAHBIX 3a1a4ax, Ul
OTIpeJIeJIEHUs] CKOPOCTHU U YCKOPEHHUS MPOLIECcCa, 3aJaHHOTO (POPMYJIION WK TpapuKoOM.
[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO MeEpBOOOpa3HbIX. IlepBooOpasHble 3JIEMEHTapHBIX
¢yskuuid. [IpaBunia HaX0XKA€HUS IEPBOOOPA3HBIX.
Wurerpan. I'eomeTrpudeckuil CMbICI MHTETpana. BelYucieHHe ONpPEeNeN€HHOrO MHTErpaia Io
dbopmyne Herorona—JIeitbnuna.
[Ipumenenne wWHTErpana Ui HAXOXKICHUS IUIOMIaNeHd TIJIOCKUX Quryp u o0BEMOB
F€OMETPUUYECKUX TEIl.
[Tpumepsr pemenuit auddepeHnnanbHbIX  ypaBHEeHHA. MareMaTHuecKkoe MOJIEIHPOBAHUE
peanbHBIX MPOIECCOB C MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.
BeposiTHOCTB M CTATHCTHKA

CoBMecTHOE pacipeieleHIE IBYX ClIy4yaiiHbIX BenuuuH. HezaBucruMele citydaliHble BETMUNHBL.
MaremaTnueckoe OKHJAaHUE CIy4alHON BelaMuuHbI (pacnpeneneHus). IIpumepsl npruMeHeHus
MaTeMaTHYeCKOro OXHIaHHUS (CTpaxoBaHHe, JoTepes). MaTeMaTHuecKoe OXXHUIaHue OMHApHOM
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CIIy4yallHOM BeIMYMHBI. MaTeMaTH4ecKkoe OKHMIAaHHE CyMMBI CIIy4alHBIX BEJIMYMH. MaremMaTudeckoe
OXKHJIaHUE T€OMETPUIECKOT0 U OMHOMHUAIIBHOTO PACIPe/ICTICHHUH.

Jucnepcuss U CTaHIApTHOE OTKJIOHEHHWE CIydyallHOW BenuuuHbl (pacupeneneHus). ducnepcus
OMHApHOM cly4alHOW BeIMYMHBI. MaTeMaTudyeckoe OXHUIaHHE MPOM3BEACHUS U JUCTIEPCHS CyMMBbI
HE3aBUCHMBIX CIIy4allHBIX BenuuuH. Jlucmepcus W CTaHZapTHOE OTKJIOHEHHE OHMHOMHAIHLHOTO
pacupeneneHus. /Jucnepcus U CTaHAApPTHOE OTKIIOHEHHE I€OMETPUUECKOT0 PaCIIpeCIICHHUS.

HepasenctBo YeObiméBa. Teopema YeOwiméBa. Teopema bepHymnu. 3akoH OOJBIIMX YHCEIL.
Bribopounslii Meton uccinenoBaHuil. BbeiOopounble XapakrtepucTuku. OlleHUBaHHE BEPOSTHOCTH
COOBITHSI TIO BBIOOPOYHBIM JaHHBIM. [IpoBepka NPOCTEHIIMX THIOTE3 C IMOMOIIBIO H3yYEHHBIX
pacIpencieHu.

HenpepeiBHble ciydaiinble  BenuduHbl. IIpumepbl. @yHKIUSA IUIOTHOCTH  BEPOSTHOCTH
pacnpeneneHus. PaBHOMepHOEe pacnpeieleHue M €ro CBOMcTBa. 3ajadyd, MPUBOIALINE K
[I0KAa3aTeIbHOMY pacHpeesIeHNI0. 3a1a4ul, IPUBOAIINE K HOPMAIbHOMY pacipenencHuo. OyHkius
IUIOTHOCTH BEPOSTHOCTH TOKA3aTeJIbHOTO paclpenieieHus, (QyHKIUS TJIOTHOCTH BEPOSTHOCTH
HOPMAJIBHOTO pacupeaeiieHus. OyHKIMs INIOTHOCTU U CBOMCTBA HOPMAJIbHOTO PACIIPEIEICHUS.

[locnenoBaTenbHOCTh  OJMHOYHBIX ~ HE3aBUCHMBIX  COOBITHH. 3amgaud, NOpPUBOAALINE K
pacupenenenuro Ilyaccona.

KoBapuanus aByx cinyuaiitapix BenuuuH. Koadduuuent nuneitnoit koppensun. CoBMeCTHBIE
HaOIIoACHUs ABYX BelInuuH. BiOopounslii koadduuueHT koppensauuu. Pasnuune Mexay TuHEHHON
CBA3BIO U IPUYUHHO-CIICICTBEHHOH CBA3BI0. JIMHElHasa perpeccusi, METO] HAMMEHBIINX KBAIPaTOB.

HNPEIMETHBIE PE3YJIbTATHI

K xoniy o0yuyenus B 10 kiaacce o0yyaromuiicss HOTYUYHUT CIETYIONUE PEAMETHBIE PE3YIbTaThI
10 OTJEJIHBIM TeMaM (eiepabHON pabodeil mporpaMMbl y4eOHOTo Kypca
«Anrebpa 1 Hayaja MaTEMaTHYECKOT0 aHATHU3a»:

Yuciia ¥ BIYUCICHUSA:

cBOOOJTHO OIIEPUPOBATH MOHATUSAMU: PAIIMOHATILHOE YUCII0, OECKOHEYHAas epUoIndecKas 1poob,
IIPOLIEHTBI, UPPALMOHAIBHOE YMCIIO, MHOYKECTBA PALIMOHAIBHBIX M JEHCTBUTEIBHBIX YUCEN, MOIYJIb
JIeNCTBUTEIIHLHOIO YHCIIA;

NPUMEHATh APOOM W TPOLEHTHI IS PELICHUs NPHUKIATHBIX 3a7ad W3 Pa3IUYHBIX OTpaciieit
3HaHUH U PEAIIbHOM KU3HU;

NPUMEHSATH NPUOTMKEHHBIC BBIYUCIICHUS, IPABUJIa OKPYTIICHUS, IPUKUIKY U OLICHKY pe3yJIbTara
BBIYHCJICHHI;

cBOOOJTHO OTIEPUPOBATH MOHATUEM: CTEIICHD C LIEJIBIM IT0Ka3aTeNIeM, CTIOIb30BATh MOAXOSIIYIO
(bopMy 3anucH 1eHCTBUTEIBHBIX YHCEI IS pEILICHHs TPAKTHUECKUX 3a]1a4 U IPE/ICTaBICHUS TaHHbBIX;

cBOOOJTHO OTIEPHPOBATH NOHATHEM: apU(PMETHIECKUI KOPEHb HATYPaJIbHON CTEICHH;

CBOOOJHO OINEpPUPOBATH TOHATHEM: CTENEHb C palMOHAJBHBIM TIOKa3aTelaeM; CBOOOIHO

OIIEPUPOBATH MOHATUSIMMU: JIOTAPUPM YHCIIA, TECATUUHBIC U HATYpaJbHbIC
aorapu(Msr;

CBOOOIHO ONEpPUPOBATh MOHATUAMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIIOBOTO
apryMeHTa;

OIIEPUPOBATH NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI€HC YUCIOBOI'O apryMEHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OINEPHPOBATH TOHATHAMM: TOXAECTBO, YpPaBHEHHE, HEPABEHCTBO, PAaBHOCUJIHHBIC
YPaBHEHHUS U ypaBHEHUS-CIICJCTBUS, PABHOCUJIbHbIE HEPAaBEHCTBA;

NPUMEHSATH Pa3IMYHbIC METO/Ibl PELICHUS PALIMOHATIBHBIX U IPOOHO-PAIMOHANIBHBIX YPaBHEHUH,
MIPUMEHSTh METOJI UHTEPBAJIOB /711 pELIEHNSI HEPAaBEHCTB;

CcBOOOJIHO OTEPUPOBATH MOHATUSMHU: MHOTOUWIEH OT OJHOW MEPEMEHHOW, MHOTOUWICH C IEJIBIMU
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KO3 pHUIreHTaMH, KOPHU MHOTOUYIECHA, IPUMEHSITD JIeJICHHE MHOTOWIEHA HA MHOTOWIEH C OCTATKOM,
teopemy besy u Teopemy Buera mis pemenus 3anay;

CBOOOJIHO ONEpUPOBATh MOHATHAMU: CUCTEMa JMHEHHBIX YpPaBHEHUH, MaTpHILA, ONPEIEIUTENb
MaTpullbl 2 X 2 ¥ €ro reOMETPUUECKUI CMBICT, UCTIOIb30BaTh CBOMCTBA ONpenenuTens 2 X 2 namus
BBIUMCJICHUSI €r0 3HAYEHUS, MPUMEHATh ONPEACTUTEIN JUISI PELICHHUS CUCTEMbl JIMHEHHBIX
YpaBHEHHMH, MOAETUPOBATH pEaJbHbIC CUTYAIMH C TOMOIIbIO CHCTEMBl JIMHEHHBIX YpaBHEHHIA,
UCCIIeZIOBAaTh IOCTPOCHHBIE MOJENM C MOMOINBI0O MAaTPUIl M ONpEAeTUTENeH, HHTEPIPETHPOBATh
MOJTyYCHHBIH pe3yJIbTar;

MCTIOJIb30BATh CBOICTBA ICHCTBHIA C KOPHSAMH [T IPEe0Opa30BaHUs BHIPAKEHHIA;

BBITOJIHATE MIPEOOpPa30BAHUS YHMCIOBBIX BBIPAKEHHH, COJIEP)KAIIUX CTENEHH C PallMOHAIbHBIM

rokasaresem;

UCTIOJIb30BaTh CBOMCTBA JIOrapu(MOB isi IpeoOpa3oBaHus Jorapu(pMUIECKUX BBIPAKECHHIA;

CcBOOOJIHO ONEpUpPOBATh MOHATHIMU: MPPALUOHANbHBIC, MMOKa3aTeNbHBIE U JOrapupMHUYECKUE
YpaBHEHHS, HAXOAUTh UX PEIICHHS C TOMOIIbIO PAaBHOCHIIBHBIX MIEPEX0I0B UIH OCYLIECTBIISS IPOBEPKY
KOpHEH;

IOPUMEHSATh ~ OCHOBHBIE  TPUTOHOMETPUYECKHE dopmynsl g mpeoOpazoBaHUS
TPUTOHOMETPUYECKUX BBIPAKEHUIA;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: TPUTOHOMETPUUECKOE ypaBHEHHE, IPUMEHSATh HEOOXOIMBbIe
(opMyJIBI 1715 pEIIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX yPaBHEHHIA;

MOJICJIMPOBATh pealibHble CUTyallud Ha SI3bIKE alNreOpbl, COCTABJIATH BBIPAKEHHS, ypaBHEHMS,
HEpaBEHCTBA [0 YCIOBHIO 3a/ayM, MCCIEA0BaTh IIOCTPOEHHBIE MOJEIH C HCHOJIb30BAHUEM
amrmapara anreOpsbl.

DOyHKIUH U rpaguKu:

CcBOOOJTHO OMEPUPOBATH MOHATUAME: (PYHKIHS, CIIOCOOBI 331aHUs (PYHKIINHU, B3aUMHO OOpaTHBIE
¢GyHKIMH, KOMIO3uLMs (GYHKUMH, rpaduk (YHKLIWHU, BBIIOIHATH 3JEMEHTapHbIE NpeoOpa3oBaHUs
rpaduKoB PyHKIHI;

CBOOOJIHO OTIEPUPOBATH MOHATUAMU: O00JIACTH ONPENETICHUS U MHOXKXECTBO 3HAYCHUN (DYHKIINH,
HYJH (QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOIHO OTEpUPOBATh MOHATUSAMH: YETHbIE M HEUETHBIC (DYHKIMM, IEpUOJUYECKUE (YHKIINH,
NPOMEKYTKH MOHOTOHHOCTH (YHKIIMM, MAaKCUMYMbl M MUHHMYMBI (DYHKIUH, HauOoJsblIee U
HaMMEHblIee 3HaYCHUE (PYHKITMH HA TPOMEKYTKE;

CBOOOJTHO OINEpPHPOBATh MOHATHSAMM: CTENEHHAs (YHKUUS C HaTypaJbHBIM M LEJIBIM
nokasaresueMm, rpaduk CTeNeHHON (YHKINHU C HATYpaJbHBIM U IIEJBIM MTOKa3aTeneM, rpaduk KopHs n-
Oli CTeneH! KaK QyHKIUHU 0OpaTHOH CTENEHU C HaTypallbHBIM TIOKa3aTelIeM;

OIIEpPHPOBATH MOHATUSAMHU: JIMHEHHAs, KBaJpaTHUHas U IpOOHO-TUHEWHAs (YHKIMH, BBIOIHATH
9JIEMEHTAPHOE MCCIIEJOBAHUE U TIOCTPOCHHE HX TpaduKOB; CBOOOIHO ONEPHUPOBATH MOHATHAMHU:
NoKa3aTtenbHas 1 Jiorapupmudeckas GyHKIIMU, UX CBOMCTBA U rpa)uKu, HCTIOIB30BATh UX TPaPUKH IS
pelIeHus ypaBHEHUH;

CBOOOZHO OINEPUPOBATH MOHATHAMHU: TPUTOHOMETPUYECKAs OKPYXKHOCTb, OIpeleeHue
TPUTOHOMETPUYECKHX (DYHKIIMNA YUCITIOBOTO apIyMEHTa,

UCTIOJIb30BaTh TpapuKH PYHKUIUH 151 CCIEI0BAHUS POIIECCOB M 3aBUCUMOCTEH MPH peIIeHuN
3a7a4 U3 IPYTUX y4eOHbIX IPEIMETOB U pealIbHOM KU3HU, BBIpaKaTh (hOpMyIaMH 3aBUCUMOCTH MEXTY
BEJIMYUHAMU;

Hayana maTeMaTH4ecKOro aHajmn3a:

CBOOOJTHO ONEpPHpPOBATh MOHATUAMH: apu(MeTHdecKkas U TIeoMeTpUYecKas IpOrpeccus,
0eCKOHEUHO yObIBaroOIasi TeOMETpUUYECKasi MPOrPeccHsi, JTUHEHHBIH M SKCIOHEHUMAIBHBIA  pOCT,
¢dopMyna CHOXKHBIX NPOIEHTOB, HUMEThb MPECTaBJIEHUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUM IS PELIEHUS] pEaJIbHBIX 33]1a4 IPUKJIAJHOTO XapaKTepa;
CBOOOJTHO  OMNEpUPOBaTH  MOHATUSAMHU: MOCJIEI0BATENbHOCTh,  CIOCOOBI  3aJaHus
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MOCTIeIOBATEIbHOCTEH, MOHOTOHHbIE M OTIpaHMYCHHbIE IOCIEI0BATEILHOCTH, MOHUMATh OCHOBBI
3apOXK/ICHUS] MATEMaTUYECKOT'0 aHaJIN3a KaK aHajn3a OCCKOHEYHO MaJIbIX;

CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: HENpPEpbIBHbIC (DYHKIUMH, TOYKH pas3pbiBa Tpaduxa
(GyHKIMH, aCUMOTOTHI Tpaduka GyHKINH;

CcBOOOJIHO OTMEpPUPOBATh MOHATHEM: (YHKIHMS, HETIPEphIBHAS HA OTpE3Ke, MPUMEHATh CBOWCTBA
HETpPEepbIBHBIX (DYHKIHMIA U1 pEelIeHUs 3a1a4;

cBOOOJIHO OTEPHPOBATh MOHATUSAMHU: MEpBasi U BTOpasi MPOU3BOIHBIC (PYHKIIUH, KacaTelbHas K
rpaduky GyHKIUY;

BBIYUCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BECHHS, YACTHOTO U KOMIIO3HIIMHU ABYX (DYHKIUH, 3HATH
MIPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKIINH;

UCTIOJIb30BaTh T€OMETPUYECKHNA U (PU3UUECKUI CMBICI IPOU3BOAHOM I peLIeHNs 3aad.

MHoxkecTBa H JIOTHKA:

CBOOOJHO ONEpPHUPOBATH MOHATHIMH: MHOXECTBO, ONEpAIH HAJ MHOXKECTBAMU; UCIIOJIb30BaTh

TEOPETUKO-MHOXKECTBEHHBIN ammapaT Ui OINUCAHHUSA pPEAbHBIX
MIPOIIECCOB U ABJICHHA, P PELICHUH 33/1a4 U3 IPYTHX YUEOHBIX MPEIMETOB,

CcBOOOJIHO ONEPHUPOBATH MOHATHAMU: OIpECIIEHUE, TEOpEMa, YpaBHEHHE- CIEJICTBUE, CBOMCTBO
MaTeMaTHYeCKOT0 00beKTa, J0KAa3aTeIbCTBO, PABHOCHIILHBIC YPABHEHHUS M HEPABEHCTBA.

BeposiTHOCTB M CTATHCTHKA

CBOOOJTHO ONEepUpOBaTh MOHATHAMHU: rpad, IOCKUi rpad, CBA3HBINA rpad, myTh B rpade, Lenb,
LUK, IEPEBO, CTENIEHb BEPIINHBI, IEPEBO CIYyYAHOTO SKCIIEPUMEHTA;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: CIYYalHBIM SKCHEPUMEHT (OMBIT), ClydyailHOe coObITHE,
3JIEMEHTApHOE CITydaifHOe COOBITHE (3JI€MEHTApHBIN NCXO/T) CITy4aifHOTO OTIBITA, HAXOAUTh BEPOSTHOCTH
COOBITHI B OIIBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHAMU;

HAXOJIUTh M (OPMYJIHPOBATH COOBITHS: TIepeceueHne, 00beIMHEHNE JaHHBIX COOBITHH, cOOBITHE,
MPOTHBOIOJIOXKHOE JaHHOMY, HCIOJb30BaTh JAUarpamMmsl Jitnepa,

KOOPJMHATHYIO MPSAMYIO JJISl pEIICHUs 3a/1a4, T0JIb30BaThCS (POPMYIION CI0KEHUSI BEPOSITHOCTEH IS
BEPOSATHOCTEH JABYX U TPEX CIyYalHBIX COOBITHIA;

OIEpPUPOBATh IOHATHUAMH: YCJIOBHAas BEPOSTHOCTb, YMHOKEHHE BEPOATHOCTEH, HE3aBUCHMBIC
COOBITHSI, AEPEBO CIyYAHHOTO SKCIIEPHUMEHTA, HAXOAUTh BEPOSITHOCTU COOBITHI C IMOMOIIBIO MPaBUIIa
YMHOXXEHUS, JiepeBa CIy4YailHOTO OIbITa, MCIIONb30BaTh (POPMYJY IOJHOM BEPOSTHOCTH, (OPMYIY
baiieca mpu pemnieHun 3amad, ONpPENENaTh HE3aBUCUMOCTh COOBITUN MO (OpMyJie U MO OpraHU3aluu
CIIy4allHOT'O SKCIIEPUMEHTA;

OPUMEHATh U3Y4YCHHBIE KOMOMHATOPHBIE (POPMYJbI IJsl TEPEUUCICHUS] DJIEMEHTOB MHOXKECTB,
AJIEMEHTAPHBIX COOBITUI CIy4YaiflHOTO OMbBITA, PELICHUS 3aj1a4 110 TEOPUU BEPOSATHOCTEH;

CBOOOJTHO ONIEpUPOBATH MOHATHAMU: OMHAPHBIN CITy4allHBIN OMBIT (MCIIBITAaHKE), yCIIEX U HEYy/jaua,
HE3aBUCHMBbIC UCIIBITAaHUS, CEPUS UCTIBITAHUMA, HAXOAUTh BEPOSTHOCTH COOBITHIA: B CEPUU MCIIBITAHHUHA
710 TIEPBOTO ycCIieXa, B CEPUH HCIBITaHUH bepHyIum, B OMbITE, CBI3aHHOM CO CIIy4allHBIM BHIOOPOM M3
KOHEYHOU COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: CiIydailHash BEJIMYMHA, paCIpEeICHHUE BEPOATHOCTEH,
auarpaMma pacrpenelieHusi, OWMHapHas cilydaiiHas BeJMYMHA, T'€OMETPHUYEcKoe, OWHOMHAIbHOE
pacrpeneieHue.

K xonmy o0yuyenus B 11 ki1acce o0yyaromuiicss HOTYUYHUT CIETYIONUE PEAMETHBIE PE3YIbTAThI
10 OTJEJIbHBIM TeMaM (eiepabHON pabodei mporpaMMbl y4eOHOTo Kypca
«AnreOpa 1 HayaJla MaTeMaTUYECKOTO aHATTN3a:
Yucja 1 BbIUYNCTIEHUS:
CBO60,Z[HO OHepI/IpOBaTI: IIOHATUSIMU HaTypaJII:HOG Hn 1eJ10€ 4YMCJI0, MHOXCCTBA HaTypaHLHHX nu
LEbIX YMCENl, UCIIONIb30BaTh NMpU3Haku Aenaumoctd nenbix yucen, HOJ[ u HOK nHarypanbHbIX uncen
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JUISL pEUIEHU 33724, IPUMEHATh anroput™ EBkina;

CBO60,Z[HO ONCpHUpOBaTh IMOHATHCM OCTAaTKa IO MOAYJIO, 3allMChIBATH HATYpPaJIbHBIC YHCJIa B
PA3JINYIHBIX MO3UIUOHHBIX CUCTCMAX CUHUCJICHUS,

CBO60,Z[HO OICPpHUPOBATH NMOHATUAMU: KOMIIJICKCHOC YUCJIO U MHOKCCTBO KOMIUJICKCHBIX YHCCII,
MPEICTABIATh KOMIUIEKCHBIC YUCIIa B alreOpanyeckoil M TPUTOHOMETpUYECKOH (opme, BBIOIHATH
apupMeTHYECKUE OTepaly ¢ HUIMU M N300pakaTh Ha KOOPIAMHATHOM IIIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBO60,Z[HO OnecpupoBaTh MOHATHUAMHU: UPPALUOHAIBHBIC, MMOKA3ATCIbHBIC H JIOFapI/I(l)MI/I‘-ICCKI/Ie
HCPAaBCHCTBA, HAXOJUTH UX PCHICHUA C IOMOIIBIO PABHOCHUJIBHBIX IEPCXOI0B;

OCYIIECTBIISATH OTOOP KOPHEH MPH PELICHUN TPUTOHOMETPHUECKOTO yPaBHEHUS,

CBOOOJTHO  ONepupoBaTh MOHATHEM  TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHATH
He00XoAuMBbIe (POPMYJIBI AJIsl PEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX HEPABECHCTB;

CBOOOJIHO OIEPHPOBATH TMOHATHSAMHU: CHCTEMa U COBOKYNHOCTb YpPaBHEHHMH M HEPaBEHCTB,
PaBHOCWJIBHBIE CHUCTEMbI M CHCTEMBI-CJICACTBUS, HAXOIUTHh PEIICHUS CUCTEMBI M COBOKYITHOCTEH
palnMoHaNbHBIX, UPPALIMOHATBHBIX, TOKA3aTENbHBIX U JOrapu(MUUECKUX YPAaBHEHHI U HEPABCHCTB;

pemiaTb  panMoOHAIbHBIC, HUpPpAlMOHAIbHBIE, IOKa3aTeNbHbIC,  JOTapUPMHUECKUE U
TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, COJIEPIKaIe MOIYJIH U TTapaMeTphl;

NPUMEHATHh Ipaduvyeckue METOJbl JJIs PEeIleHUs] YpaBHEHU M HEpaBEHCTB, a TaKXe 3a7ady C
napameTpamy;

MOJICJIMPOBATh pealbHble CUTYallud Ha SI3bIKE alNreOpbl, COCTaBIIATH BBIPAKEHUS, ypaBHEHMS,
HEPaBEHCTBA U UX CUCTEMBI 10 YCIIOBHIO 3a]1a41, UCCIIEI0BATH IIOCTPOCHHBIE MOJIEIH C HCIIOJIb30BaHHEM
ammapara anreOpbl, HHTEPIPETUPOBATH MOTYYCHHBIH pe3ybTar.

DOyHKIUH U rpaQUKuU:

CTPOUTH TpaUKU KOMITO3UIIMH (DYHKIMI ¢ TOMOILBIO 3JIEMEHTAPHOT'O MCCIIeIOBAaHUS U CBOWCTB
KOMIIO3ULIUH JIBYX (DYHKLIUH;

CTPOMTH T€OMETPHUYECKUE 00pa3bl ypaBHEHUN M HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH;

CBOOOJHO OIEPHUPOBATH MOHATHSIMU: TpadUKU TPUTOHOMETPHUUECKUX (DYHKIHIA; MPUMEHSTH

(bYHKIMU U1 MOJECTUPOBAHUS M UCCIIEIOBAaHHS PEAIbHBIX MIPOIIECCOB.

Hayana maTeMaTH4ecKOro aHajmn3a:

UCTIOJIb30BaTh MPOU3BOHYIO JJISl HCCIEI0BAHUS (P)YHKIIMN HA MOHOTOHHOCTD U OKCTPEMYMBI,

HaXOJIUTh HamOoJblllee W HauMEHbIIEe 3HAuYeHHUS (YHKIUM HENpepbIBHOW Ha OTpE3Ke;

UCTIOJIb30BaTh TMPOU3BOJAHYIO JJISI HAXOXJIEHUS HAWIY4YIIero pPELIeHHs B MPUKIATHBIX, B TOM
YHcie COLMAIbHO-I)KOHOMHUECKUX, 3a/lauyax, JJs ONpEAeTCHUs CKOPOCTH M YCKOPEHHs Ipolecca,
3aJaHHOTO (POPMYIIOH WK rpaduKoMm;

CBOOOJTHO ONEepUpOBaTh MOHATHIAMHU: IEepBOOOpasHas, ONpPEACNHEHHBIM HHTErpajl, HaXOIUTh
NepBOOOPA3HbIE 3JIEMEHTAPHBIX QYHKLUH U BBIYUCIATH HHTETpat o popmyie Heiotona—Jleitbnuna;

HaXOJUTh IUIOMIAIH TUIOCKUX GUTYp U 00BEMBI TEJl C TOMOLIBIO HHTETpaa;

UMETh TPEACTABICHHE O MaTEeMaTHUYeCKOM MOJCIMPOBAHUM Ha TPUMEpPE COCTaBJICHUS
muddepeHIaTbHBIX YPaBHEHHUIH;

pemaTb NPUKIAJHBIE 3a/Ja4d, B TOM YHCIIE COIMAJIbHO-3KOHOMUYECKOTO U (PU3HUECKOTrO
XapakTepa, CpeICTBAaMH MaTeMaTHYeCKOTO aHaIM3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Hassanue pasziena (Tembr) KomnuectBo o OCHOBHBIE BUBI
4acoB CHOBHOC COZICPIKAHNC JESITeTbHOCTH 00YYaIOLIUXCS
MHoOxkecTBO 24 MHO)kecTBO, OnepaLu Hcnonb3oBars
JNENCTBUTENBHBIX YUCET. HaJl MHOXXECTBAMHU U UX TEOPETUKO-
MHOro4JIeHBI. cBoiicTBa. [luarpammsl Ditliepa —| MHOKECTBEHHBIN
PannonanbsHeie Benna. anmapar ajs
YpaBHEHHUS U IIpumeHeHue OINMCAHUsA X012
HEPaBEHCTBA. TEOPETUKO- peleHus
Cucremsl MHOECTBEHHOI'O MaTeMaTHUYECKHX 3ajad, a
JMHENHBIX anmnapara ajs TaK)Ke peabHbIX
YPaBHEHUU pelIeHns 3a1a4. IIPOLIECCOB U SIBIICHUM.

PanmonanbsHbIe yncaa.
OOBIKHOBEHHBIC U JACCSITHYHBIC
JIpOOH, TIPOLIEHTHI,
OecKOHEYHbIE TIEPHUOANMUECKUE
Ipo0w.

[Tpumenenue apodeit u
MIPOLIEHTOB VISl PEIICHHUS
MPUKJIATHBIX 3a7a4.
JlelicTBUTENIbHBIC YHCIIA.

PanmmonanbHbie Hu
UppalMOHATBHBIE  YHKCTIA.
Apudmernueckue
omneparuu c
JEUCTBUTCILHBIMU
YHUCIaMH.

Monaynb 1elCTBUTEIBHOTO
YHCja U €r0 CBOICTBA.
[TpuGnnKEHHBIE BEIYUCIICHUS,
MpaBUJIa OKPYTJIEHNUS,
MPUKUIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUMN.

OnepupoBaTh NOHITHIMU:
palroHANIBHOE YUCIIO,
OcCcKOHEUHas
nepuoandecKas Ipoob,
MPOIICHTHI;
HppaLMOHATIBHOE U
JIEUCTBUTEIILHOE YHCJIO;
MOJYJIb JE€HCTBUTEIHLHOTO
YHClIa; UCHOJIb30BaTh 3TU
MOHSATHUSA MIPU IPOBEICHUU
paccyXIeHHI

M JI0Ka3aTelIbCTB,
MPUMEHSTH IpooU U
MIPOLIEHTHI JUIsl PEILICHUs
MPUKJIAHBIX 3a/1a4 U3
Pa3JIMYHBIX OTpacien
3HaHUU U peaIbHON
KU3HU. Mcnoap30BaTh
npUOIMKEHHBIE
BBIYUCIICHUS, IPABUIIA
OKpYTJICHUS, IPUKUIKY U
OILICHKY pe3yJibTaTa
BBIYKCIICHUHN.




OCHOBHBIE METO/IbI
pEIIeHUs LENbIX U JPOOHO-
palMOHAIbHBIX YpaBHEHUH

Y HEpaBEHCTB. MHOTOWICHBI
OT OHOM IEPEMEHHOM.
JleneHue MHOro4jieHa Ha
MHOT'OUWIEH C OCTaTKOM.
Teopema bezy. MHOrousieHsl
C LIETBIMU KO3 UITCHTAMH.
Teopema Buera.

Pewenue cucrem JIMHENHBIX
ypaBHeHul. Matpuna
CHUCTEMBI JITHEUHBIX
ypaBHeHu. Onpeaenurenb
MaTpHULbI 2%X2, €To
reOMETPUYECKUI CMBICIT U
CBOMCTBA; BEIUYHUCJICHHUE €T0
3HAUEHUSI; IPUMEHEHUE
ONPEICTTUTEINS ISl PEIICHUS
CHUCTEMBI JINHEUHBIX
ypaBHeHul. Pemenue
MPUKJIAIHBIX 33714 C
MOMOIIbIO CUCTEMBbI IMHEUHBIX
YPaBHEHUU

IIpuMeHATH pa3IuuHbIC
METO/bl PELICHUS
paIoHaIbHBIX U APOOHO-
panoHaIbHBIX
YPAaBHEHUN; a TAKKE METOJL
HMHTEPBAJIOB JJIs pELICHUS
HEPABECHCTB.
OnepupoBaTh NOHATUAMU
MHOI'OYJIEH OT OJHOU
IIEPEMEHHOM, €T0 KOPHH;
IIPUMEHSATH JIEJICHUE
MHOIO4JI€Ha

Ha MHOT'OWICH c
OCTaTKoOM, Teopemy besy
u teopemy Bumera s
peuieHus 3a1ad.
OnepupoBaTh NOHATUAMU:
CUCTEMA JIMHENHBIX
YPaBHEHUH, MaTpULa,
OIIPEIEIUTENb MATPHULIBIL.
Hcnons3oBars CBOMCTBA
onpenenuTens 2 X 2 s
BBIYUCIICHUS €70 3HAYECHU,
IIPUMEHSITh
ONPEIEIUTENHN IS
peLICHUS CUCTEMBI
JIMHEHHBIX YPAaBHEHUN.
MopenupoBats peanbHbIe
CUTYAalUH C IIOMOIIbIO
CHUCTEMBI JINHENHBIX
YPaBHEHUH, UCCIIEI0BATH
IIOCTPOEHHBIE MOJEIU C
IIOMOILIBIO MaTPHULl U
ONPEACIUTENEH,
HMHTEPIPETUPOBATH
IOJTyYEHHBIN

pe3ynbrar




OyHKIMU U
rpaduKy.
CrenenHas
byHKLUSA C
LICJIBIM
IoKa3aTelIieM
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OyHKIHS, CTIOCOOBI 33 TaHUS
¢yHkuuu. Bzaumuo o6patHbie
byHKIMN.

Komnozumus Gyukuuii. ['padpux
byHKIMU. DIIeMeHTapHbIe
npeoOpa3oBaHus rpaguKoB
¢ynkuuit. O6macTh
OTIpeIeICHUsI 1 MHOKECTBO
3HaueHu# Qpynkuuu. Hymu
¢ynkuuu. [IpomexyTKu
3HAKOTOCTOSIHCTBA.

YérHble 1 HeuETHBIC (PYHKIIUU.
[Tepuoanueckue GyHKIUU.
[IpoMeKyTKH MOHOTOHHOCTH
¢byHKIMU. MakcuMyMBbl U
MUHUMYMBI (PYHKIIUH.
HauOonpIiee n HauMeHbI1IEE
3Ha4YeHUE (PYHKLIUHU HA
POMEKYTKE.

JIvHeiHas, KBagpaTuyHas 1
IpoOHO- NUHEHAS QYHKIHH.
DJIEMEHTAapHOE UCCIIEIOBAHUE U
MOCTPOCHHE IPAaUKOB STHX
(byHKUIUH.

CreneHs ¢ HenbM
nokasaresieM. bunom
HeroToHa.

Crenennas GyHKIMA ¢
HATYPaJbHBIM U LEJIbIM
nokasaresieM. E€ cBolicTBa u

rpadux

OmnepupoBaTh NOHATUSIMHU:
¢byHKIMA, CIOCOOBI
3ananus PyHKINN;
B3aMMHO OOpaTHbBIE
(YHKIIUU, KOMITO3UIIUS
¢byHKIUH, rpaduk
¢byHKIIUYU, 0071aCTh
OTIpeIeJIeHUs] U MHOXKECTBO
3Ha4eHUH QYHKLIUH, HYITU
(GYHKINHU, TPOMEKYTKH
3HAaKOIIOCTOSIHCTBA,
JIMHEWHAs, KBaJpaTU4yHasi,
IpoOHO- TWHEHHAs 1
cTerneHHast QyHKIIHH.
BhINONHATE 31eMeHTapHbIe
npeoOpa3oBaHus TpapuKoOB
¢GbyHKUMA. 3HaTh U YMETh
JI0Ka3bIBaTh YETHOCTD WU
HEYETHOCTh (PYHKLIUH,
NEPUOIMIHOCTD (DYHKIINH,
HaXOJUTh MPOMEKYTKH
MOHOTOHHOCTH (DYHKITHH,
MaKCUMYMBI 1 MUHUMYMBbI
¢byHKuMu, HanOombIIee U
HaMMEHbIIee 3HAaUCHUE
(GYHKIMU Ha TPOMEXKYTKE.
DopMyIMpOBaTH U
WLTIOCTPUPOBATh
rpaduuecKu CBOWCTBA
JIMHEWHOM, KBaJPATUYHOM,
JIPOOHO-JIMHEHHOU 1
CTETIeHHON (YHKLHUH.
Bripaxats popmynamu
3aBHCUMOCTH MEXIY
BEJIMYUHAMHU.

3HATh ONpEAEIEHUE U
CBOMCTBA CTEIICHH C LICJIBIM
MOKa3aTesneM;
MoAXOIAIIY0 hopmy
3aIUCH JCHCTBUTEIb-HBIX
YHCeN IS peIIeHUs
MPAKTUYECKHX 3a7a4 U
MIPECTABICHHS JAHHBIX




Apudmerndeckuit KOpeHb 15 Apudmerndeckuii KOpeHb ®dopMyIupoBaTh,
n-O# CTEIICHHU. HaTypaJbHOM CTENIEHU U €TI0 3aMHChIBATh B
Hppaunonansueie CBOMCTBA. CUMBOJINYECKON
ypaBHEHUS [TpeoOpazoBanus bopme
YHCIIOBBIX BHIPAXKCHHUH, U UCIIOJIb30BaTh CBONCTBA
COJIeprKalUX CTENEHU U KOpHSI
KOpHH. n-OU CTEIICHU JJIs
HppaimoHanbHble ypaBHEHHUS. peoGpazoBaHus
OcHOBHBIE METO/BI PEILICHUS BHIP@KCHHIL.
UPPALMOHAIIBHBIX YPaBHEHUI. HaxouTh peleHus
PaBHOCHIIbHBIE TIEPEXO/IBI B MPPALHOHAbHBIX
PCIICHAN NPpPalHOHATIbHBIX YPaBHEHUH C IIOMOILBIO
YPaBHEHHIL. PaBHOCHIIBHBIX IIEPEXOI0B
CaoticTBa u rpaduK KOpHS 71- AU
Oii CcTereHu Kak (QyHKINH OCYIECTBIISS
obpaTHoM IIPOBEPKY KOPHEH.
CTEIEHU C HaTypaJIbHbIM Ctpourts rpadux
HIOKa3aTc/IcM (bYHKIIMH KOPHS 1-0ii
CTENEHM KaK
oOpartHoit
U1 (PYHKITUH CTETICHH C
HaTypaJbHBIM II0Ka3aTeIeM
[TokazarenbHast 10 CreneHs ¢ palMoHaIbHBIM dopmynupoBaTh
byHKLHS. IIOKAa3aTeJIeM U €€ CBOMCTBA. OIIpEIEIICHUE CTEIIEHH C
IToka3zarenbHble [Toka3zarenbHas QyHKIUS, €€ palrOHAIbHBIM
YpaBHEHHUS CBOICTBA U IpaduK. IIOKa3aTeJIEM.
Hcnonb3oBanue rpaduka BoinonHsATh
(byHKUIMU 1715 peIIeHust npeodpa3oBaHus
YPaBHEHUM. YHCJIOBBIX BBIPAKECHUM,
IToxazarenbHbIE ypaBHEHUS. COJEpIKALIUX CTEIIEHU C
OcHOBHBIE METO/IBI PEILICHUS parroHaIbHBIM
[IOKAa3aTeNbHBIX YPAaBHEHUM [IOKA3aTEIIEM.

Hcnonp3oBath HuppoBsie
pecypehl U1 TOCTPOECHMUS
rpaduka

noKa3aTeabHON QYHKIMU U
HU3y4eHUs €€ CBOMCTB.
Haxonauts pemienus
[I0Ka3aTeNIbHBIX YPABHEHUN




Jlorapugmuueckas 18 Jlorapugm yucna. JlaBaTh onpezneneHue
QyHKIHS. CaoiicTBa norapudma
Jlorapupmuueckue Jorapudma. YHUCIIa; IECATUIHOTO U
ypaBHEHUS JecsTuyHbIC U HaTypaJIbHOTO JIorapudma.
HaTypaJbHbIE Hcnonb3oBath CBOMCTBA
JorapupMBbl. J0rapuQMoB A
[TpeobpazoBanue npeoOpa3oBaHUs
BBIpa)KEHUH, JOrapuPpMHIECKUX
coziepKaIInX BbIpakeHUI. CTpOUTH
JorapuMBbl. rpaduK JorapuPpMUIEcKon
Jlorapugmuueckas (GyHKIMN Kak 00paTHON
byHkuus, eé K [10Ka3aTeIbHON U
CBONCTBA U HCIIOJIBb30BaTh CBOMCTBA
rpadux. JorapupmMuIecKon QyHKIHH
Hcnonb3oBanue rpaduxa JUISL peLIeHus 3a1a4.
(GYHKIMH IS penieHus Haxoxuts perenns
YpaBHEHHH. JOrapuPpMHUIECKUX
Jlorapudmrmueckue YPpaBHEHHH
ypaBHEHHS. C TIOMOIIBIO PABHOCHIIBHBIX
OCHOBHBIE METOJIBI IEPEX0I0B WIIN OCYILECTBIIASA
pelieHust IIPOBEPKY KOPHEU
JorapuPpMHUECKUX
YPaBHEHHUHU.
PaBHOCHIIBHBIE TIEPEXO/IBI B
peLIECHUH JTOTaprUPMHUECKUX
YpaBHEHUHU
Tpuronomerpudeckue 22 Cunyc, KOCHHYC, TAHTEHC U JlaBath orpeeseHus

BBIPAKCHUS U yPAaBHEHUS

KOTaHI'€HC YHUCIIOBOIO
aprymeHnra. ApKCHHYC,
ApPKKOCHHYC U apKTaHI'€HC
YKCJIOBOTO apryMeEHTa.

Tpuronomerpuueckas
OKPYKHOCTb, OIIPEICIICHUE
TPUTOHOMETPUYECKUX (DYHKITHIA
YHUCJIOBOI'O apryMEHTA.
OCHOBHBIE TPUTOHOMETPUYECKUE]
dopmysl. [IpeobpazoBanue
TPUTOHOMETPUYECKUX
BbIpakeHUi. Pemienue
TPUTOHOMETPUYECKUX
YPaBHEHUI

CHUHYCa, KOCHHYCA,
TAHI'€HCA U KOTaHT€HCa
YHCIIOBOIO apryMEHTa; a
TaK)Ke apKCHHYca,
apKKOCHHYCa U

apKTaHTeHCa Yucla.
[IpuMeHATH OCHOBHBIE
TPUTOHOMETPUUYECKHE
bopmybl 171
npeoOpa3oBaHUs
TPUTOHOMETPUYECKHIX
BBIPaKCHU.
[TpumeHnsTH GOpMYIBI
TPUTOHOMETPUU JJISI pEIICHUS
OCHOBHBIX THIIOB
TPUTOHOMETPUYECKHIX
ypaBHEHUN




ITocnenoBareILHOCTU U
pOrpeccuu

10

ITocnenoBaTeaIbHOCTH,
CHocoOBI 3aaHus
MOCJIEA0BATEIBHOCTEM.
MeToa MaTeMaTHUECKOU
MHAYKIMH. MOHOTOHHBIE U
OrpaHUUYEHHbBIE
I10CJIEI0BATEIBHOCTH.
Hcropus ananusa
0ECKOHEYHO MaJIbIX.
Apudmernueckas u
FE€OMETPHUUECKast IPOrPECCHUH.
beckoneuHo yoObIBaromas
reoMeTpHuyecKas
nporpeccusi. Cymma
OeckoHeuHO yObIBaroIei
reOMETPUIECKOU
IIPOTPECCUM.

JIvnHeHbIN 1
SKCIIOHEHLIMAJIBHBIN POCT.
Yucio e.

dopMyiia CII0KHBIX
IIPOLIEHTOB.
Hcnonb3oBanue
IIPOrpeccuu A
pELIEeHNs peabHbIX
3a]a4 PUKJIaJHOTO
XapakTepa

OnepupoBatb
MOHATHSIMU:
IIOCJIEZIOBATEIbHOCTb,
COCcOO0BI 3aaHus
MOCJIEI0BaTEIbHOCTEM;
MOHOTOHHBIE U
OrpaHUYEHHbBIE
MIOCJIEI0BATEIBHOCTH;
HCCIIE10BaTh
IIOCJIEI0BATEIBLHOCTU

Ha MOHOTOHHOCTb U
OTPaHUYEHHOCTb.
ITonyuats
IIpEICTaBICHHE

00 OCHOBHBIX

UJesX aHaau3a
0ECKOHEUHO

MaJbIX.

JlaBatb onpezeneHue
apudmeTnueckoil u
F€OMETPUUYECKOU
nporpeccuu. Jlokas3piBaTh
CBOWCTBA apu(pMETUIECKOMI
U T€OMETPUYECKON
IIPOrpeccuu, HaXOAUTh
CYMMY YJIECHOB
IIPOrPECCUH, a TAKKE
CYMMY YJICHOB O€CKOHEYHO
yOBIBatomeit

TEOMETPUYECKON MPOTPECCUM.
Hcnonws3oBats nporpeccun
JUIsL pelIeHus 3anad
IIPUKIIATHOTO

XapaxTep.

[TpumensTs popmyiry
CJIOKHBIX ITPOLIEHTOB IS
peuieHus 3a1a4d U3 peajbHOU
IIPaKTUKU




HemnpepriBHbie 20 HenpepbiBHbIE GYHKINU U OnepupoBaTh NOHATUSAMU:
byHKIMN. ux cBoiictBa. Touka (GyHKIMA HenpepbIBHAS HA
[IpounsBonnas pa3pblBa. OTpE3Ke, TOUKA pa3pblBa
AcuMNTOTHI rpaduKoB (GyHKIMH, aCHMOTOTA
¢ynkuuii. CBoiicTBa rpaduka GyHKINH.
(byHKUMN HEMPEPHIBHBIX IIpuMeHATH CBOMCTBA
Ha oTpe3ke. Meron HENPEPHIBHBIX (DyHKITHIA
MHTEPBAJIOB JUISl PELICHUS JUISl pELLIEHUs 3aa4.
HEPABEHCTB. OnepupoBaTh NOHATUAMHU:
IIpuMeHeHne CBOWCTB IepBas U BTopast
HETPEPbIBHBIX QYHKIMHA 1151 MPOU3BO/IHBIE (DYHKIINH;
pelIeHns 3a1ad. MOHUMATh (PU3HYECKUI U
[TepBas u BTOpas MpOU3BOJHBIE | I€OMETPUUYECKHM CMBICI
¢yukuuu. Omnpenenexue, IIPOU3BOIHOM; 3aIMCHIBATh
reOMETPUYECKU U (PU3NYECKH | ypaBHEHHE KacaTelabHOM.
CMBICJI IIPOU3BOJHOM. Bpruucnsate npou3BoAHbIE
VYpaBHeHUe CYMMBI, IPOU3BEACHMUSI,
KacaTeJIbHOH K rpaduky YacTHOT'O U CJIOKHOM
¢ynkuuu. [IponsBoanbie GbyHKIUH.
AIIEMEHTAPHBIX (QYHKIUH. N3yuats Npon3BOAHBIE
ITponsBogHast CyMMBI, AJIEMEHTAPHBIX (DYHKLUH.
IIPOU3BENIEHNUS, YACTHOIO U Hcnons3oBath
KOMIIO3UIIUH (PYHKITHIA reOMETPUYECKUI u
(bu3nueckuii  CMBICI
MIPOU3BOJHOMN JUIst
pelieHns 3a1a4
[ToBTOpEHME, 5 OcHoBHBIE TIOHATHS Kypca [IpuMeHSTH OCHOBHBIE
o0o01ienue, anreOpbl u Hayal MOHATHS Kypca anreOpsl U
CUCTEMATHU3aLMS MaTEMaTHYECKOI0 aHAJIN3a HayaJl MaTEMaTHYECKOT O
3HAHUU 10 xmacca, 06001IIEHNE U aHaIu3a JUisl peleHus
CUCTEMAaTHU3alus 3HaHUU 3a1a4
W3 peaJbHOU )KU3HU U
JPYTHUX IIKOJBHBIX
IIPEIMETOB
OBILEE KOJIMYECTBO 136
YACOBIIO

[NPOTPAMME




11 KVIACC

Haspanue pasziena (Tembi) KomnuectBo | OcHOBHOE cofepxaHue OcHOBHBIE BUJIBI IEATEIBHOCTH
4acoB pazznesna (TeMbl) 00yyJaroImuxcs
HUccnenoBanue GpyHKImit 22 [Ipumenenue Ctpouts rpaduk KOMIIO3UITUH
C IIOMOILBIO IIPOU3BOAHOU MIPOU3BOJHOM K (GYHKIMH C TOMOIIBIO
HCCIIEI0OBAaHUIO 3JIEMEHTApPHOI0 UCCIIEI0OBaHUS U
GyHKkMit CBOMCTB KoMIIo3unuu. CTPOUTE
Ha MOHOTOHHOCTb U reoMeTpUYECKUe 00pasbl
9KCTPEMYMBI. YpaBHEHHI U HEPABEHCTB
Haxoxnenue Ha KOOPAMHATHOW IUIOCKOCTH.
HauOOJIBIIETO U Hcnonp30BaTh NPOU3BOAHYIO IS
HauMEHBIIETO uccrenoBaHus  (QyHKIMM ~ Ha
3HAUEHUs MOHOTOHHOCTb M 3KCTPEMYMBI;
HENpPEphIBHON HaXOJUTh HaunOosbIIee "
(GyHKIIUM Ha OTpE3KE. HaVMeHblIIee 3HaYCHUs (YHKIMU
[Ipumenenue HENPEPHIBHOMN Ha OTpE3KE;
IIPOU3BOIHON JUIs cTpouth rpadukd (QyHKIUI Ha
HaXO0XKJICHUS OCHOBAaHHUU MIPOBEIEHHOTO
HAWITy4IIero HCCIIEIOBAHMUSL.
pelleHYs B Hcnonb30BaTh NPON3BOIHYIO JUIS
NPUKIIAJHBIX 33/1a9aX, HaXO0KJCHHUS HAaWTyUIIeTo

JUISL OTIpEICIICHUS
CKOpPOCTH M YCKOPEHHUS
nporiecca, 3alaHHOTO
(bopmyroi unu
rpauKoM.
Komnozunus
(byHKIMA.
I'eomerpuueckue
00pa3bl ypaBHEHUHN U
HEPaBEHCTB Ha
KOOPJIMHATHOMN
TUIOCKOCTH

pelieHust B MPHUKIATHBIX, B TOM
qrcie COLIMAJIBHO-
HSKOHOMHYECKHUX, 3aJayax, Mjs
OIIPEJIETICHUS] CKOPOCTU

U YCKOpEHHus Impoliecca,
3aJaHHOTO (OPMYJIOH MU
rpaduKoM.

ITonyuats nnpeacrasieHue o
IIPUMEHEHUH [IPOU3BOIHOU
B PA3JIMYHBIX OTPACIIAX 3HAHUI




[lepBooOpa3Has 1 UHTETpaj 12 [lepBooOpasHas, OnepupoBaTh NOHATHAMMU:
OCHOBHOE CBOMCTBO nepBooOpa3Has M ONpeaeIEHHbIH
NEepPBOOOPA3HBIX. uHTerpai. Haxoaute
IlepBooOpasubie nepBOOOpa3HbIe
3JIEMEHTAPHBIX 3JIEMEHTAPHBIX (PYHKIHHA 1
¢dbynkuit. [IpaBuna BBIYHCIISITH HHTETPAT 10 (hopMyJie
HaXO0XKJICHUS Herorona— Jleiibuuna.
NEepPBOOOPA3HBIX. HaxoauTs muromaam miockux
Wurerpan. ¢buryp 1 06bEMBI TE C MOMOIIBIO
I'eomerpuueckuit ONPEAEIEHHOTO NHTETpaa.
CMBICJI MHTCI'paJIa. 3HAKOMHUTBHCS C MATEeMaTHYECKUM
Brrancnenue MOJICIMPOBAHUEM Ha TIpUMeEpe
OTpeaeEHHOTO muddepeHIranbHbIX YpaBHEHUH.
UHTErpaja 1o popmyie [TonyuaTs npeacraBieHue o
Herorona— Jlelibuuna. | syayenuu BBCJICHUS IIOHATUS
IIpumeHenue HWHTETpalla
HHTCTPaIa U B Pa3BUTUM MaTEMaTUKU
HaxO0KJICHHUs IUIOLIAaIeH
IUTOCKUX (Uryp u
00bEMOB
Te€OMETPUYECKUX TelL.
[Ipumepsl pemieHuit
Qg QepeHIraIbHbIX
YPaBHEHUM.
Maremaruueckoe
MO/JICIIUPOBAaHUE
peanbHBIX MPOIECCOB C
MIOMOILBIO
Qg QepeHIraIbHbIX
yYpaBHEHUN
I'paduku 14 Tpuronomerpuueckue | VMcnonb3oBaTh HU(pOBLIE
TPUTOHOMETPUYECKUX GYyHKINHU, UX pecypehl I TOCTPOCHHUS
(byHKITHIA. CBOWCTBA U IpauKu. rpaduKoB
Tpuronomerpudeckue OT16op KOpHEit TPUTOHOMETPUYECKHX (PYHKLIUU
HEpaBEeHCTBA TPUTOHOMETPUYECKUX | M U3YyYCHHS MX CBOMCTB.
YPaBHEHHH C
Pewmats TpuronoMerpuyeckue
MIOMOILBIO
. YPaBHEHHS U OCYIIECTBIISTh
TPUTOHOMETPHUUYECKOU .
0TOOp KOpHEH C MOMOIIBIO
OKpY’>KHOCTH. .
TPUTOHOMETPUIECKOM
Pewenne
OKPYKHOCTH.
TPUTOHOMETPUYECKHIX
[TpumeHnsaTH POpPMYITBI
HEpPaBEHCTB

TPUTOHOMETPHH IS PEIICHUS
OCHOBHBIX THIIOB
TPUTOHOMETPHUECKHUX
HEPaBEHCTB.

Hcnonb3oBate nudpossie
PECYPCHI I MOCTPOCHHUS U




UcCclieI0BaHMs rpa)uKoB
byHKIII

WppanmonanbHele, 24 OCHOBHBIE METO/IBI [IpumensTs cBOMCTBA

IIOKa3aTeIbHBIE U pemeHuA [I0Ka3aTEIbHOU U

JorapupMUUECKHe NIOKAa3aTeNNbHbBIX U JorapupMuIecKon QyHKIMN

HEPABEHCTBA JOTapUPMHUECKUX K PEILIECHHUIO [T0KA3aTEIbHBIX U
HCPaBCHCTB. JOrapu(PpMUUECKUX HEPABEHCTB.
OCHOBHBIE METO/IBI OG6OCHOBATH PABHOCUIIBHOCTD
peuicHnA EPEXO0I0B.
AppanroOHaAIbHBIX Pemrats nppanyoHanbHbIE U
HEPABCHCTB. KOMOMHHMPOBaHHbIE HEPABEHCTBA,
I'paduueckue meTombI C ITIOMOUIBIO PABHOCUJIBHBIX
peuicHn:A EPEXOI0B.
UppalMOHAIIbHBIX, Hcnonb3oBatk rpaduueckue
ITOKa3aTCJIbHBIX U METOAbI U CBOMCTBA BXOOAIIHUX B
norapu(pMUIECKUX YPaBHEHUE WM HEPABEHCTBO
YPaBHEHHH U byHKIMH
HEPABCHCTB JUISL PELLIEHUs 3a/1a41

KommnekcHele uncna 10 Kommnekcuele  uuncna.| OnepupoBaTh NHOHSITUSIMMU:
Anrebpanueckas 1| KOMIUIEKCHOE YUCIIO U
TPUTOHOMETPUYECKAs MHOECTBO KOMIUIEKCHBIX YUCEIL.
bopmbI 3amucu | [IpencTaBisTh KOMIUIEKCHBIE
KOMIIJIEKCHOT'O YHUCJIa. qucia B anredpanyeckon u
Apudmernueckue TPUTOHOMETpUYECKOU opme.
OIIEpALVH C Brimonsate apupmeTnueckue
KOMIUIEKCHBIMU olepanyy ¢ HUMHU.
YHUCJIaAMHU. N300pakaTh KOMIUIEKCHbIE YUCIIA
N3o6paxkenue Ha KOOPJAWHATHOM TIOCKOCTH.
KOMILIEKCHBIX uncen Ha | [Ipumensts Gpopmyiry Myaspa u
KOOPJMHATHOU I10JIy4aTh NPEACTABIEHUE O
IIJIOCKOCTH. KOPHSIX
®opmyna Myaspa. n-OU CTETIEHU U3 KOMIUJIEKCHOTO
KopHn n-0ii cTeNCHH U3 | ypcna. 3HAKOMUTBCS ¢
KOMIIJICKCHOI'O YHCJIa. npuMepaMy NPUMCHCHUSA
Ipumenenue KOMIUIEKCHBIX YUCET I
KOMILICKCHBIX UCCII IUIA | peleHns TeOMETPUYECKUX U
pemeHust pU3nIecKux u r3HUecKuX 3a1a9

T€OMETPUYECKUX 3a]1a4
HatypanbHble u 1ienple yncna 10 HatypanbHsle u OnepupoBarb NOHATHAMMU:

LIEJIbIEC YuCIIa.
IIpumeHenue

HaTypaJlbHOE U LIEJI0€ YHUCIIO,
MHOYKECTBO HaTypaJIbHbBIX U




MPU3HAKOB
JIETUMOCTH IIeJIBIX
gucen, HOJl u HOK,
OCTaTKOB IO MOJYJIIO,
anroputma EBxknnaa
JUISL pEeLeHus 3a1a4 B
LEIBIX YUCIIaxX

O CIbIX YUCCII.

Hcnons3oBath NpU3HAKK
JEITMMOCTH LIEJIBIX YUCEN; OCTaTKU
o moay:nto; HOJl m HOK
HaTypaJbHbBIX YUCEIL; AJITOPUTM
EBxnnpa i penienus 3aaau.
3anuchIBaTh HATYpaJIbHbIE YHCIIA

B Pa3JIMYHBIX TO3ULMOHHBIX
CUCTEMaxX CUHUCIICHUS

CucreMsl palluOHAIbHBIX, 16 Cucreman OnepupoBaTb NOHATUAMHU:
UppanoOHAIbHBIX COBOKYITHOCTb CUCTEMA U COBOKYITHOCTb
[IOKAa3aTeJIbHBIX YPaBHEHUM. YPAaBHEHUI U HEPABEHCTB;
U JIoTapu(HhMHYECKUX PaBHOCUIIBHBIE pELIeHNHE CUCTEMBI WIIH
ypaBHEHUM CUCTEMBI U CUCTEMBI- COBOKYITHOCTH; PABHOCHJIBHBIE
CJICJICTBUSL. CUCTEMBI U CUCTEMBI-CJICACTBUS.
OCHOBHBIE METO/IBI Haxoauts pemienust cucrteM u
pELIEHUS CUCTEM U COBOKYITHOCTEH LIEJIBIX
COBOKYITHOCTEM palMOHAIbHBIX,
panoHaIbHbIX, UppaLMOHAIIBHBIX,
UppaLMOHAIIBHBIX, IIOKAa3aTeIbHbIX U
MIOKAa3aTeIbHbIX U JOrapu(PMHUECKUX YPAaBHEHUN U
JorapupMUIECKUX HEPaBEHCTB.
YPaBHEHUH. IIpuMeHATH CUCTEMBI YpPaBHEHUM
[Ipumenenue K pPEILIEHNIO TEKCTOBBIX 3a]a4
YPaBHEHUH, CUCTEM U U3 PA3MUYHBIX 00JIaCTel 3HAHUMA
HEPaBEHCTB K U peaJbHOU KU3HU;
pEeLICHUIO UHTEPIPETUPOBATH OTYYEHHbIE
MaTeMaTHYECKUX pelIeHHus.
3a/1a4 U 3a71a4 U3 Hcnonb3oBats HUQPpPOBHIE
pa3nuYHBIX o0IacTeit pecypesl
HayKH U peaJIbHOU
KU3HHU,
MHTEPIIpETALNS
IIOJIy4E€HHBIX
pe3yJbTaToB
3ajauu ¢ mapaMmeTpamu 16 PammonansHele, Bri6upats crioco6
HppalOHAJILHBIC, peuICHHUA
II0Ka3aTelbHbIE, PaIMOHANBHBIX,
JorapupMHUIECKUE 1 HPPALHOHAIBHBIX,
TPUTOHOMETPUUECKUE TI0KA3aTe/bHBIX,
YpaBHCHMA, JOTapuPpMHUECKUX U
HEPABEHCTBA U CUCTEMBI TPHFOHOMETPHUECKUX
C MapaMeTpaMHu. ypaBHeHHH i
[Toctpoenue n
HCCIIeI0OBaHUE HEPABCHCTE,
CoJIeprKalIuX MOyJIN
MaTeMaTI/I‘-IeCKI/IX H IApAMETPEL.
MOJIeNIEH peaabHbIX

CUTYyaLHi C

[TpumensTh rpadpuueckue u
aHATUTUYECKUE METOIBI JUIS




IIOMOILIBIO
YpPaBHEHUH, CUCTEM
YPaBHEHUH U
HEPABEHCTB

C rmapameTpamu

pelieHus ypaBHEHUN U
HEPaBEHCTB C [TapaMeTpami, a
TaKXXe UCCIIe0BaHNE (PYHKITHIT
METOJIaMU MaTEMaTHYECKOT O
aHaJIn3a.

CrtpouTs u uccneaoBarh
MaTeMaTH4ECKHE MOENN
pEaTbHBIX CUTYALIHUM C
IIOMOILIbIO YPaBHEHUH,
HEPABEHCTB U CUCTEM

C rmapameTpamu

[ToBTOpenue, 06001ICHNE,
CUCTEMaTHU3alus 3HaHUN

16

OCHOBHBIE TTIOHSITHSA U
METOJIbI Kypca,
000011IeHHE U
CHCTEMATHU3aLIH
3HAHUH

MopenupoBath peajibHbIe
CHUTYyallU1 Ha A3bIKE anreOpsl,
COCTaBJIATH BBIPAKEHUS,
ypaBHEHHMsI, HEPABEHCTBA U UX
CHCTEMBI IO YCIIOBHIO 331a4H,
UCCIIeI0BATh MOCTPOCHHBIE
MOJIeNH

C HICTIOJIb30BaHHMEM arlnapaTa
anreOpbl, UHTEPIPETUPOBATH
MOJTyYCHHBIH pe3ybTar.
[IpumensaTs GyHKINU

U1 MOJICIIUPOBAHUS U
WCCIIEZIOBAaHUS peabHBIX
MIPOIIECCOB.

Pemrate npukiiagHbie 331244, B
TOM YHCJI€ COLIUATBHO-
SKOHOMHYECKOTO ¥ PUZUIECKOTO
XapakTepa, CpeICTBaMu aJIre0phl U
MaTeMaTHYECKOro aHaJIM3a

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME
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PABOYASA TPOTPAMMA YYEBHOI'O KYPCA «I'EOMETPUS»

HHOACHUTEJIBHASA 3AIIMCKA

['eomeTpus ABIsETCS OAHUM U3 OA30BBIX KypCOB Ha YPOBHE CPEIHET0 001Iero oopa3oBaHus, Tak
KaK 00ecreyrBaeT BO3MOXHOCTh M3YUYCHMS TUCHMIUIMH €CTECTBEHHO- HAyYHOW HAIpPaBJICHHOCTU H
MIPEIMETOB T'yMaHUTapHOTO IMKJIA. [TockonbKy Toruueckoe MbluieHHe, popMUpyeMoe NMpH U3yUeHUH
00yYaromUMUCS MOHATUHHBIX OCHOB T€OMETPHH, IIPU JOKA3aTEIbCTBE TEOPEM U IIOCTPOCHUH LIETIOYKU
JOTMYECKUX YTBEP)KICHUN MPU PEIICHUH I€OMETPUUECKUX 3a7a4, YMEHUE BBIIBUTATh M ONPOBEPraTh
THIIOTE3bl HETOCPEACTBEHHO HCHOJB3YIOTCA MPU PEIICHHM 3a]ad €CTECTBEHHO-HAYyYHOTO IUKIA, B
YaCTHOCTH (PU3MUECKUX 3ajad.

Llenb ocBOeHMS IPOTpaMMbl yueOHOTo Kypca «l eomeTpus» Ha yriryOJIEHHOM ypOBHE — pa3BUTHE
WH/IUBUYAIbHBIX CHOCOOHOCTEH OOydYalomMXcsi MpU HM3YyYCHHH T€OMETPHH, KaK COCTaBIISIOIICH
npeaMeTHo obmactu  «Marematuka U MH(QOpMaTHKa» depe3 oOecreueHHe BO3MOXKHOCTHU
npuoOOpeTeHUs W HCIONb30BaHMA Oosiee TIIyOOKMX TEOMETPUYECKMX 3HAaHUM U JIEHCTBHIA,
CHeUU(UYHBIX TEOMETPUH, M HEOOXOIMMBIX UIsl YCIEIIHOTO MpPO(EeCcCCHOHAIHLHOIO 00pa3oBaHus,
CBSI3aHHOT'O C MCIIOJIb30BAHUEM MATEMATUKH.

[TpropuTeTHRIMU 3aa4aMHM Kypca T'€OMETPHUHM Ha YIIyOJEHHOM YpOBHE, PACHIMPSIOIIUMHU U
YCUJIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacuIpeHe MpeCTaBIeHUs] O TeOMETPUU KaK YaCTH MHUPOBOM KYJBTYpbl M (OPMHPOBAHUE
OCO3HAHMS B3aUMOCBSI3U T€OMETPUH C OKPY>KAIOLIIM MUPOM;

dopMHpOBaHHE TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIUX
MaTeMaTHYECKUX MOJEINSAX, MO3BOJISIOIIMX OIMUCHIBATh W M3y4aTh pa3HbIC SIBICHUS OKPY>KaIOLIETO
MUpa, 3HaHUE TOHATUIHOTO amnmnapara 1o paszaeny «CrepeoMeTpus» yueOHOTo Kypca reOMEeTpHH;

¢dbopmMHpoBaHHE YMEHHS BJIQJIETh OCHOBHBIMH MTOHATUSAMH O IPOCTPAHCTBEHHBIX (pUrypax u ux
OCHOBHBIMH CBOICTBaMH, 3HaHHME TeopeM, (OpMyJ M YMEHHE UX MPUMEHSTb, YMEHUS 10KA3bIBATh
TEOpPEMbI U HaXOJIUTh HECTaHIapTHBIE CIIOCOOBI PELICHHUS 3a/1ay;

dopmMHpoBaHHE YMEHHs paclo3HaBaThb Ha YEpTEXax, MOJEIIX M B pPEaJbHOM MHpE
MHOTOTPaHHHUKH U TeJla BPaIIeHUs, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJICIIH;

¢dbopmMHpoBaHHE TIOHUMAHHS BO3MOXXHOCTH AaKCHOMAaTHYECKOTO TOCTPOCHHUS MaTeMaTHUECKUX
TeopHii, (popMHUpOBaHHE TMOHUMAHMUA POJM AKCHOMATHUKH IIPU MPOBEIACHUH PaCCyKICHHA;

(dbopMHpOBaHHE YMEHUS BIAIETh METOAAMHU JJOKA3aTEIbCTB U aJTOPUTMOB PEIICHUS, YMEHHS HX
MIPUMEHSTH, IPOBOJIUTH JOKA3aTEIbHBIE PACCYKICHHS B XOJI¢ PELICHUS CTEPEOMETPUUYECKUX 3aaad U
3aa4 C MPAKTUYECKHM COJCpKAHUEM,

(opMHUpOBaHKE MPEACTABICHUS O HEOOXOJUMOCTH JOKa3aTeIbCTB P 0OOCHOBAHUHM MAaTEMAaTHYECKUX
YTBEPKACHUM U POJIM aKCHOMATUKHU B IPOBEJEHUM JE€AYKTUBHBIX PacCy KICHH;

pa3sBUTHE W COBEPIICHCTBOBAHME WHTEIUIEKTyaJbHBIX W  TBOPYECKHUX  CIIOCOOHOCTEH
o0yyaromuxcs, T03HaBaTeIbHOW aKTUBHOCTH, UCCIIEI0BATEIBCKUX YMEHUHN, KpUTUYHOCTH MBILIUICHUS,
HHTEpeca K U3Y4EHHUIO T€OMETPUH;

¢dbopmupoBaHre PYHKINOHATBHON IPaMOTHOCTH, PEJIEBAHTHON T'€OMETPUHN: YMEHHS PAcIiO3HABATh
MPOSIBJICHUSI TE€OMETPHUUECKUX TOHITUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX >KU3HEHHBIX
CUTyallUsX M TpU U3YyYECHUH JPYyruX Yy4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH WU
3aKOHOMEPHOCTEM, MOAEIMPOBAaHUS PEAIBbHBIX CUTYallUi, HCCIIEIOBAaHUS IOCTPOECHHBIX MOJEIEH,
MHTEPIIPETALIMH [TOJIyYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMHU COJEpXaTeIbHBIMH JTUHUSIMH yueOHoro kypca «['eomerpusi» B 10-11 kimaccax
aBiAroTCs: «lIpsiMble M IJIOCKOCTH B IPOCTPAaHCTBEY,



«MHororpanHukn», «Tena BpamieHus», «BeKTOpbl U KOOpAUHATHI B IPOCTPAHCTBEY,
«/IBHKEeHUS B IPOCTPAHCTBEY.

CoopmynupoBannoe B PI'OC COO TtpeboBaHME «yMETh OMNEPUPOBATH MOHATHIMUY,
pElIeBaHTHBIX FeOMETPUH Ha yriyOnéHHoM ypoBHe oOydenus B 10—11 kimaccax, OTHOCHTCS KO BCEM
coJiepKaTeIbHBIM JIMHUAM Y4eOHOTo Kypca, a (GOpMUpOBaHME JIOTHYECKUX YMEHUH pactpeiessieTcs: He
TOJILKO TIO COJEpXKATEIbHBIM JIMHUSM, HO W 1o roxam oOyueHus. Copepkanue oOpa3oBaHUS,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHHs DenepanbHOl paboueil mporpammel,
pacmpenenéHHbIM [0 TrojaM OOYy4YeHHs, CTPYKTYpPUPOBAaHO TakuM o0Opa3oM, YTOOBI KO BCEM
OCHOBHBIM, MPUHLIMIIHAIBHBIM BOIIpOcaM oOydarolecs o0pamainch HEOAHOKPATHO. JTO MO3BOJISET
OpraHM30BaTh OBJAJACHUE TE€OMETPUUECKUMHU MOHATHSMM M HaBBIKAMM IIOCJIEIOBATEIBHO MU
MOCTYTATENIBHO, C COOMIOIEHUEM MPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHHsI BKIIIOYATh B OOIIYIO
CHCTEMY T'€OMETPUUYECKHX MPEJICTABICHUI 00yUaromuxcs, pacupsis 1 yriryosist e€, o0pa3ys IpoYHbIe
MHO>KECTBEHHBIE CBSI3U.

[lepexona K M3y4eHHIO T€OMETPUN HA YTIITyOIEHHOM YPOBHE MTO3BOJISET:

co3math ycioBus ansd  auddepeHumanud  o0y4yeHHs, TOCTPOCHHMS  WHAWBUIYATbHBIX
00pa3oBaTeNbHBIX NPOTrpaMM, 00eCHeunuTh yriyOJaéHHOe H3yYeHHE T€OMETPUU KaK COCTaBIISIOIIEH
yueOHOTo npenMeTa «MaremMaTukay;

MOJrOTOBUTH 00YYAIOIMIUXCS K MTPOJIOIDKEHHUIO H3YyYSHHU MaTEMAaTUKU ¢ Y4ETOM BBIOOpa Oymyren
npodeccun, obecneurnBas MPEeMCTBEHHOCTh MEXIY OOLIMM U MpodecCHOHANbHBIM 00pa30BaHUEM.

Ha uzyudenue yue6HOrO Kypca «I'eomeTpusi» Ha yriayOJeHHOM YPOBHE OTBOJHUTCS
204 uaca: B 10 kmacce — 102 wyaca (3 waca B Henmemo), B 11 kmacce — 102 wyaca (3 gaca B
HEJIEIIIO0).

COJAEPKAHUE OBYYEHUA

10 KVIACC
IIpsiMble M VIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIC TIOHATHUS CTepeoMeTpuH. Touka, mpsMasi, TIOCKOCTb, MPOCTpaHCTBO. IloHsTHEe 00
AKCHOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUM U CICACTBUS U3 HUX.

B3auMHOE pacnosioKeHUE IMPSAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECS, MapaJlIC/IbHBIE H
cKkpemuBawomuecs npsaMele. [IpusHaku ckpelmmBaromuxcs npsMbiX. IlapamnensHocTs MOpsSMBIX U
IJIOCKOCTE B IPOCTPAHCTBE: MapajUIC/IbHbIE MPsAMbBIE B IIPOCTPAHCTBE, MAPAJUICIBHOCTH TPEX
IPSIMBIX, MAPAJUICIBHOCTh MPSMOM M IIOCKOCTH. IlapajienpHOe M LEHTpaJbHOE IPOECKTUPOBAHMUE,
nzobpakenue ¢puryp. OCHOBHBIE CBOMCTBA MapajieIbHOTO MpoekTHpoBanus. M3o0paxenue ¢uryp B
NapajuIe]IbHOM POEKIMKA. YTIbl C COHAIPABICHHBIMM CTOPOHAMH, YIOJd MEXAY NPAMBIMU
B NpocTpaHcTBe. [lapajieIbHOCTh INIOCKOCTEN: MapaljIesIbHbIEe INIOCKOCTH, CBOMCTBA ITapajuIeIIbHbBIX
wiockocteil. [IpocTeiimue mpocTpaHcTBEHHBIE (UTYphl Ha IJIOCKOCTH: TETpa’ap, Mapaliefenure],
MIOCTPOEHUE CEUCHUI.

IlepneHqUKYISIPHOCTh MPSIMOM M IUIOCKOCTH: INEPHEHAUKYJSIPHBIE IIPsSMbIE B IPOCTPAHCTBE,
IIPsIMBIE TIAPAJIICNIbHBIC U NIEPICHANKYJISIPHBIE K IITIOCKOCTH, IPU3HAK NEPIEHAUKYJIAPHOCTH IPSIMOU U
IUIOCKOCTH, TEOpEMa O MPSMOM NEPIEHIUKYISIPHON MIIOCKOCTH. OpPTOrOHAIBLHOE MPOEKTUPOBAHUE.
[leprieHaUKYIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU N0 IUIOCKOCTH, PACCTOSHHUE OT INPSMOU 0
IUIOCKOCTH, TpOeKuus (GUrypbl Ha IUIOCKOCTh. IleprneHAuKyISIpHOCTh IIOCKOCTEW: MpU3HAK
NEPIEHIUKYIISIPHOCTH JBYX IUIOCKOCTEN. TeopeMa 0 TpEX NepneHIuKyIIsIpax.

VII1bl B IPOCTPAHCTBE: YrOll MEXAY NPSAMOU U INIOCKOCTBIO, IBYTPAHHBIA YIOJl, TMHEHHBIA YIOJl



IBYrpaHHOro yria. TpéxrpaHHblii 1 MHOrorpaHsble yribl. CBONCTBA INIOCKUX YIJI0B MHOTOTPaHHOI'O
yria. CBoONCTBa IUIOCKUX M JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yruia. TeopeMbl KOCUHYCOB U CHHYCOB
JUIsl TPEXTPAHHOIO yIJIa.
MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHUKOB, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yroiapHas mpusma, mnpsmas u
HAKJIOHHAs MpU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTH Mpu3Msbl. llapamienenunen, npsMOyrojbHbIN
napajuieJienunes U ero cpoicrsa. KpaTdaiilime mMyTM Ha IMOBEPXHOCTH MHOIOrpaHHuKa. Teopema
Oiinepa. IIpoctpancTBennas teopema Iludaropa. IMupamuna: n-yronbHas nupaMuza, NpaBUIbHAs U
yceuéHHas nupamuabl. CBoiicTBa pédep M OOKOBBIX TpaHed NpaBWIIbHON mupamuzbl. IIpaBuiibHbIC
MHOTI'OTPaHHUKHU: IIpaBUJIbHAS IIPU3Ma U NIPAaBUIIbHAs NTUpaMUa, IPaBUIIbHAS TPEYrOJIbHAs MUpaMuIa
U TIPaBUIIBHBIN TeTpadp, KyO. [IpencraBienue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTA3P, AOACKAdIP
U UKOCadIP.

Bbruncienue 31eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHand, yriel. Ilmomanbs OokoBoi
IIOBEPXHOCTHU U ITOJIHOW ITOBEPXHOCTHU MIPSAMOM IIPU3MBI, ILIOIIAAb OCHOBAaHUM,

TeopeMa 0 GOKOBOM MOBEPXHOCTH NpAMOM npu3Msl. [1nomans 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH
MIPaBUJILHON ITUPAMUBI, TEOPEMA O IUIOLIAAN YCEYEHHON MMPAMUIBI.

CummMmeTpust B IPOCTPaHCTBE. DJIEMEHThl CUMMETPUU TPaBWIBHBIX MHOIOIpaHHUKOB. CUMMETpHs B
[IPaBWIBHOM MHOIOTPaHHMKE: CUMMETpPUS MapaUICIICNUIEd, CUMMETPUsS IPABWIBHBIX IIPU3M,
CUMMETPHUs IIPABUILHON IIUPAMUJIBL.
BekToph! M KOOPAUHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOpP B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, IJIMHA HEHYJIEBOIO BEKTOpA, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE U IIPOTUBOIIOJIIOKHO HAIIPABJICHHBIE BEKTOPBL. PaBEHCTBO BEKTOPOB.
JIeficTBHA ¢ BEKTOPAMHU: CII0KEHHUE U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXKEHUE
BEKTOpa Ha yuciio. CBOMCTBA cI0KeHUs BEKTOpOB. CBONCTBA yMHOKEHUS BEKTOpa Ha uncio. [lonsatue
KOMILUIaHAapHbIE BEKTOpHI. [Ipu3Hak koMIuiaHapHOCTH TPEX BEKTOpOB. IIpaBwiio mapaenenunena.
TeopeMa 0 pa3noKeHMM BEKTOpa IO TPEM HEKOMIUIAHApHBIM BekTopaM. lIpsmoyroisbHas cucrema
KoopauHaT B mpocTpaHcTBe. KoopauHatel BekTopa. CBsi3p MEXAy KOOpAMHATaMU BEKTOpa H
KOOpJAMHATaMM TOYEK. YTOJI MeXAy BeKTopamu. CKaJIIpHOE ITPOU3BENEHNE BEKTOPOB.

11 KVIACC
Tena Bpaienust

[ToHsATHS: TMIUMHIpUYECKAs! TOBEPXHOCTh, KOHMUYECKAs TOBEPXHOCTh, Chepuyeckasi HOBEPXHOCTH,
oOpasyromue noBepxHocTeil. Tena BpalleHus: MUIUHIP, KOHYC, YCeu€HHBIM KOHyc, cdepa, miap.
B3anmuoe pacrnonoxenue chepbl U IIOCKOCTH, KacaTellbHas INIOCKOCTh K chepe. M300pakenue Ten
BpallleHHs Ha IUIOCKOCTH. Pa3BépTka mununapa u konyca. Cummetpus cdepsl 1 mapa.

O0Bvém. OcHoBHBIE cBoiicTBa 00BbEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajuieNienumneaa u cieacTBus u3 He€. OOBEM MpsAMOi ¥ HAKJIOHHOW TMPU3MBI, HIWIHHIPA, THPAMUIBI
u KoHyca. O0BEM 1m1apa 1 I1apoOBOTr0 CErMEHTA.

KoMOuHanmu Ten BpaiieHuss 1 MHOTOTpaHHHUKOB. [Ipu3ma, BucaHHas B MIJIWHAP, OMHCAHHAS
okoJo mwmHApa. [lepecedenune cdepsl 1 mapa ¢ wiockocThio. Kacanue mapa u cdepsl mI0CKOCTbIO.
[TonaTne MHOTOrpaHHMKA, OIIMCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHON B MHOTOTPAHHUK HJIU TEJIO
BpalICHUSI.

[Tnomans MOBEpXHOCTH WMIMHIApPA, KOHyca, Iuomanb cdepbl U e€ yacreil. [lomoOue B
npoctpancTBe. OTHOMIEHUE 00BEMOB, TUTONIAIeH ToBepxHOCTeH oao0HbIX (uryp. [IpeodpasoBanue
noxoOusi, roMmoretus. PemieHwe 3agay Ha IUIOCKOCTH C HUCIHOJIB30BAHHUEM CTEPEOMETPUUYECKHX
METOOB.

ITocTpoeHne ceueHnil MHOTOTPAaHHUKOB M TEJ BPALLEHUS: CEYEHUs LWIMHIpPA (MapajlIesIbHO U
MEepPHEHIUKYISIPHO OCH), CEUCHUS KOHYca (apajljieIbHOE OCHOBAHUIO U MPOXOJSIIee Yepe3 BEPIIUHY ),



CCUCHUM 1Iapa, MCTOAbI IMOCTPOCHUA CEUCHMIA; MCTO/ CJICAO0B, MCTOJA BHYTPCHHCTO MMPOCKTUPOBAHUS,
MCTOI IMEPCHOCA ceKymeﬁ TIJIOCKOCTH.

BekTopbl M KOOPANHATHI B MPOCTPAHCTBE
Bekropel B mpoctpanctBe. Omnepauuu HaJ BEKTOpaMH. BeKTOpHOE YMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOpHOTO yMHOXeHHUs. [IpsMoyronbHas cucTemMa KOOpPIMHAT B IPOCTPAHCTBE.
Koopaunatel Bektopa. Paznoxenue BekTopa mo 0Oasucy. KoopnmHaTHO- BEKTOPHBIM METON MpU
pelIeHNH T€OMETPUUECKUX 3a/ad.
JBH:KEHHSA B IPOCTPAHCTBE
JBmwxenus npoctpancta. OtoOpaxkeHus. JBmwkeHuss U paBeHCTBO (uryp. OOmme cBoiicTBa
JNBIWKCHUW. BHIbBI [IBHXKEHMI: MapajUIeIbHBIM IIEPEHOC, LEHTpalbHas CUMMETPHs, 3€pKajbHas
CUMMETpHs, IOBOPOT BOKPYT npsimoii. [IpeoOpazoBanus mogodus. [psmas u chepa Ditnepa.

HNPEIMETHBIE PE3YJIbTATbBI

K xonny 10 kinacca o0ydaromuiicst HAyYUTCs:
CBOOOJIHO OINEPUPOBATH OCHOBHBIMU MOHATHAMU CTEPEOMETPHH NPU PEHICHUH 3a1ad U
IIPOBEJIEHUN MAaTEMAaTUYECKUX PACCYXACHUM;

MMPUMCHATDH AKCHOMBbI CTCPCOMECTPpUU n CICACTBUA Hn3 HUX npu pCICHUN
TCOMCTPHUYCCKUX 3aaY;
KJ'IaCCI/I(bI/II_[I/IpOBaTL B3aMHOC PaCIIOJIOKCHUC MPAMBIX B IMMPOCTPAHCTBC,

TUIOCKOCTEH B MPOCTPAHCTBE, NPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJIHO ONEPUPOBATH MOHATUSAMH, CBS3aHHBIMH C YIJaMH B IMPOCTPAHCTBE: MEXKIY
NPSIMBIMH B IPOCTPAHCTBE, MEXKAY MPSMON U IJIOCKOCTHIO;

CBOOOHO OTMIEPUPOBATh MOHATHIMHU, CBSI3aHHBIMHU C MHOTOT paHHUKAMU;

CcBOOOJTHO PacHO3HAaBAaTh OCHOBHBIE BU/bI MHOTOTPAaHHHUKOB (TpU3Ma, MUPaMUAA,
NPSIMOYTOJIBHBIN Mapasuienenunen, kyo);

KJIacCU(UIIMPOBATh MHOTOTPAaHHHUKH, BEIOMPAst OCHOBAHUS JJISl KITaCCU(PHUKAIIMH; CBOOOIHO

OIIEPUPOBATH MOHITUSMH, CBA3aHHBIMU C CEUEHHEM MHOT'OI'PDAaHHHMKOB
IUIOCKOCTBIO;

BBINOJIHATh MapajuleJIbHOE, LEHTPAIbHOE W OPTOTOHAJIBHOE MPOEKTUpOBaHHE GUTYp Ha
TUIOCKOCTD, BHITOJHATH N300paskeHus! (pUryp Ha IIIOCKOCTH;

CTPOHTH CEUYEHUS MHOTOTPAHHHMKOB Pa3IMYHBIMH METO/AaMH, BBIOIHATH (BHIHOCHBIE) MJIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIUUCIIATH IUIOLIA/IM TOBEPXHOCTEH MHOTOTPaHHUKOB (IpU3Ma, MHUpPaMHIa), TEOMETPUUYECKUX
TEJI C MPUMEHEHUEM (HopMyT;

CBOOOJIHO OIEPHUPOBATH IMOHATHUSMHU: CHUMMETPUS B HPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh
CUMMETpPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHHU (QUTYDHI,

CBOOOJTHO ONEPUPOBATh MOHSATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpJHHAaTaM B
MIPOCTPAHCTBE;

BBITOJIHATH JEHCTBUS HAJl BEKTOPAMU;

pemiaTh 3aJaud  Ha  JJOKAa3aTeJIbCTBO MAaTEMAaTUYECKMX OTHOUIEHHH M  HaXOXKICHHE
TE€OMETPUYECKUX BEIUYMH, MPUMEHSSI M3BECTHBIE METOJbI MPH PEIICHMH MaTeMaTHYeCKHX 3ajad
MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CJIOKHOCTH;

IIPUMEHSATH IPOCTEHIINE IIPOrPAMMHBIE CPEJICTBA U DJIEKTPOHHO- KOMMYHUKALIMOHHBIE CUCTEMBI
IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

U3BJICKaTh, IPEOOpPA30BBIBATE W HHTEPHPETHPOBATH HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaxX U PUCYHKAX;

IIPUMEHATH II0JyYEHHbIC 3HAHMSA Ha IPAaKTUKE: CPaBHHUBAThb U AHAJIU3UPOBATh peEajbHBIC
CUTyallud, IPUMEHATb HW3YYEHHBIC IIOHATUSA B IPOLECCE IIOMCKA pELIEeHUs MaTeMaTH4EeCKU



copMyIMpPOBaHHOW NPOOIEMBbI, MOJEIMPOBATH pEANbHBIE CHUTyallud Ha SA3BIKE TE€OMETPHH,
HCCIIEN0BaTh IOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAHUEM T'€OMETPUYECKUX IIOHATUN U TEOPEM, alrapara
anreOpbl, penaTh NPaKTHYECKUE 3a7a4H, CBA3aHHBIE C HAX0XKICHHEM I'€OMETPHUECKUX BEIHYHH;

UMETh TPEJICTaBICHUs] 00 OCHOBHBIX JTanax pa3BUTHUS TEOMETPUM KaK COCTAaBHOM YaCTH
(dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xonny 11 kiacca oOydaromuiicst HAyYuTCs:

CcBOOOJTHO OIIEpUPOBATH MOHATHIMH, CBAI3aHHBIMU C IIMJIMHIPUYECKON, KOHUYECKON U
cepruuecKoil MOBEPXHOCTSIMU, OOBSCHATH CIIOCOOBI MOTY4EHUS;

OTIEPUPOBATh MOHATUSMH, CBA3aHHBIMHU C TeJIAMHU BPAILICHUS: LIWJIMHAPOM, KOHYCOM, Chepoii u
1apoM;

pacrio3HaBaTh Tella BpalleHHs (UWIMHAP, KOHYC, cdepa M map) U OOBACHATH CIIOCOOBI
MOJTyYCHHUS TeJl BPALLCHUS;

KJ1acCU(UITUPOBATh B3aUMHOE PACIIONIOKEHHE CPephl U MIIOCKOCTH;

BBIUUCIIATh BEJIMYMHBI 3JE€MEHTOB MHOTOTPAHHUKOB M TN BpalleHUs, 0OBEMBI U IUIOLIAAN
MOBEPXHOCTEH MHOTOTPAaHHHKOB M TEJ BpPALICHUS, T'€OMETPHUECKUX TeJ C MPUMEHEHUuEM (popmyir;

CBOOOJTHO ONEpUPOBATH TMOHATHSAMHU, CBSA3aHHBIMH C KOMOMHALMSAMHU TeNl BpALICHUS WU
MHOTOTPaHHUKOB: MHOTOT'PaHHHUK, BIIMCAHHBIN B cpepy 1 ONMUCAHHBINH 0KOJIO cdepsl, chepa, BucaHHas
B MHOT'OT'PAaHHMK MJIM TEJIO BPAIICHUS;

BBIUUCIIATH COOTHOIICHHUS MEXTy TUIOIIASIMH MTOBEPXHOCTEN 1 00bEMaMU TOJOOHBIX TEI;

n300pakaTh H3y4yaemble (HUIYphl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (GUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS TEJl BPAICHUS;

U3BJICKaTh, MHTEPIPETUPOBATH M NPeoOpa3oBbIBaTh HMHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaxX U PUCYHKAX;

CBOOOJHO ONEpPHPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH OTIEPAIlUH HaJl BEKTOPAMU;

3aJ1aBaTh IIIOCKOCTh YPAaBHEHHEM B IEKAPTOBOM CHCTEME KOOPMHAT;

pemaTh reoOMeTpUYEeCKHEe 3aJjaud Ha BBIYMCICHUE YTJIOB MEXAY NPSAMBIMH M IUIOCKOCTSIMH,
BBIUMCIICHUE PpACCTOSHUM OT TOYKH JIO IIOCKOCTH, B LEJIOM, Ha IPHUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/1a MPH PEIICHUH;

cBOOOJTHO ONIEPUPOBATH MOHATHIMH, CBI3aHHBIMHU C IBUKEHHUEM B IIPOCTPAHCTBE, 3HATH CBOMCTBA
JIBIDKCHMI;

BBITOJIHATh M300pa’keHUs] MHOTOIPAaHHMKOM W TEJI BpAIIEHUS MpPU MapajuleIbHOM IepeHoce,
LEHTPAJIbHOW CUMMETpPHUH, 3epKATbHON CUMMETPHH, TIPH MOBOPOTE BOKPYT MPSMOIA, MpeoOpazoBaHUs
OJ00uS;

CTPOUTh CEYEHMS] MHOTOTPAaHHUKOB W TEJl BPALIEHUS: CEUCHMS LWIMHIApa (NapajuleIbHO U
MEPIEHIUKYIISIPHO OCH), CEYEHMsI KOHYyca (ITapajuleIbHOE OCHOBAHUIO U IIPOXOSIIEE YEPE3 BEPLINHY ),
CEYEHHUs 11apa;

UCIIOJIb30BaTh  METOABl IOCTPOEHUS CEUEHWIl: METOJA  CJEJ0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIEHN MIIOCKOCTH;

JI0Ka3bIBaTh TEOMETPUUYECKUE YTBEPKICHUS;

PUMEHSATH T€OMETPHUECKUE (DAKThI AJIsl pEIICHUS CTEPEOMETPUUYECKHX 3a/1a4, MPEAIOIAraloIX
HECKOJIbKO IIaroB PELICHHUs, €CIIM YCIIOBHS NPUMEHEHHMs 33JaHbl B IBHOW U HESBHOU (opme;

pemars 3aJadd  Ha  JIOKa3aTelbCTBO MAaTEMaTMYECKMX OTHOIIEHMH U HaXOXACHUE
FE€OMETPUUECKUX BEINYUH;

IIPUMEHSTH [IPOIPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELIEHUH
CTEpPEOMETPUYECKHUX 3a/1a4;

IPUMEHATH IIOJIyYEHHbIE 3HAHUS Ha NPAKTHKE: CPaBHMBAaTh, AaHAJIM3UPOBAaTh U OLICHUBATH
peasIbHbIE CUTyallud, NPUMEHSTh H3yYEHHBbIE MOHATHUS, TEOPEMBI, CBOWCTBA B MPOIECCE IMOUCKA



peleHusi MaTeMaTHuecKu c(HOopMyTUPOBAaHHON NpOOJIEeMbl, MOJCTUPOBATh PEalbHbIE CUTyallud Ha
SI3bIKE€ TEOMETPUH, UCCIIEN0BATh IIOCTPOCHHBIE MOJEIIN C UCIIOIb30BAHUEM I€OMETPUUYECKUX NOHATUI
W TeopeM, ammapara aiareOpbl, pelaTth MNPaKTUYECKHE 3aJadd, CBS3aHHBIE C HAXOXICHUEM
F€OMETPUUYECKUX BEJIMYUH;

UMETh TPEJICTaBICHUsI 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUM KaK COCTAaBHOM YaCTH
(yHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
HazBanue paznena (tems) |[KonmuectBo OCHOBHBIE BUJIBI JEATEIIBHOCTH
Kypca 4acoB OcHOBHOE coJiep:KkaHne yUaImxcs

BBenenue B crepeoMeTpuio 23 OcHOBHBIE OrnpenensTsb MI0CKOCTh KakK
POCTPAHCTBEHHEI burypy,
€ purypsi. B KOTOPOU BBIMIOJTHSETCSA
ITonsaTHa crepeomerpun: ianumerpus. Jlenarts
TOYKa, TIPsIMasi, INOCKOCTh, MPOCTEUIINE JTOTUYECKUE
MIPOCTPAHCTBO. BBIBOJIbI U3 aKCHOMATUKH
OcHOBHBIE ITpaBUjIa INIOCKOCTH.
n300paKeHUs HAa PUCYHKE HpuBoauTe NpuMephbl peatbHbIX

00BEKTOB, HAcaTN3aLNEH
KOTOPBIX SIBJISIFOTCS aKCHOMBI
TCOMETPUH.

N3y4ath, NpUMEHSTH IPUHITUITHI
MMOCTPOECHUS CEUCHU.

TJIOCKOCTH, MAapaJlJICIIbHBIX
MPSIMBIX (OTPE3KOB),

CEpEIUHBI OTPE3KA.
[lonsaTus: nepecexkaromuyecs

IUIOCKOCTH,
nepecekarolecs mpamas u | ACTONB30BATL 1A §
ITOCKOCTS; TIOCTPOEHHS CEUYEHHI METO
HOIYIIPOCTPAHCTBO. CJICZI0B, METOZl BHYTPCHHETO
MHOTOrpaHHHKH, TIPOEKTUPOBAHMS, METOI

1300paXKEHHE TIPOCTEMIIIX TIEpeHOCa CCKYIUCH

MIPOCTPAHCTBEHHBIX (hUTYD, [ITIOCKOCTH.
HECYIIECTBYOIIUX Pemrate
00BEKTOB. AKCHOMBI CTCPCOMETPUICCKHUC

3aJaud: Ha OTpeeTIeHue

BUJIa CCUCHUS U

HAXOJXKJCHUE €T0 TUIOIIAH.
AKTyanu3upoBaTh (paKThl U
METObI INITAHUMETPHUH,
pelieBaHTHbIE TeME, TPOBOIUTD

CTEPEOMETPHUH U NEPBBIE
CJIEJCTBHS U3 HUX.

CnocoObl 3a1aHus TPSMBIX U
TUIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHUs IPSAMBIX U
mwiockocreil. CeyeHus.

5 aHAJIOTHH.

N3o6paxkenune ceueHmit

IPaMHU/IBL, Ky0a 1 IPH3MBI, Hcnonb3oBars npu pemieHun

KOTOpBIE MPOXOIAT yepe3 ux | 3aAatd CJACAYIOUINC

pé6pa. IUTAHUMETPHUCCKUE (PaKThI U
METO/TBI:

N3o0paskenne nepecedeHust
MOJTyYCHHBIX TJIOCKOCTEHA. Teopembr Daneca u




PackpammBanue
IIOCTPOEHHBIX CEYEHU
Pa3HBIMM LIBETAMHU.
Merton cnenoB s
MOCTPOEHUS CEUECHU .
CBolicTBa nepeceyeHmit
MPSIMBIX U IJIOCKOCTEMN.
[Toctpoenue ceuenuii B
nupamuie, Kyoe 1o Tpém
TOYKaM Ha pEOpax.
Coznanue BBIHOCHBIX
YepTekKeEn U 3aIUCh AaroB
MIOCTPOEHMS.

IToBTOpeHHnE
mranuMerpuu. Teopema

0 MPONOPLIUOHAIBHBIX
orpeskax. [Tomobue
TPEYTrOJIbHUKOB.

Teopema Menenasi. Pacyérsl
B CEUEHUSIX HA BBIHOCHBIX

O IMPOIMMOPIUOHAIIBHBIX OTPC3KaX.

AJNTOPUTM JEIECHUS
OTpe3Ka Han

PaBHBIX 4aCTEH.

Teopema MeHenas.
PaBHOOeApeHHBII
TPEYTrOJIbHUK.
PaBHOCTOpOHHMIT
TPEYTrOJIbHUK.
IIpssMOyTOIBHBIM
TPEYTrOJIbHUK.

CBolicTBO cpeaHEN TMHUU
TpeyrojabHuKa. CBONCTBO
OMCCEKTPHUCHI yTIIa
TpeyrojabHuka. CBONCTBO
MeEANaH TPEYTOJIbHUKA.
[Mpu3naku momobus
TpeyroiabHuKoB. [lomydars
npeCcTaBiIeHNs: 00 OCHOBHBIX
dTanax pa3BUTHUS FEOMETPUH

YepTeKax. .
KaK COCTaBHOM 4acTH
Hcropus pazsurus
IUTAHAMETPHH 1 byHIamMeHTa pa3BUTHS
CTepeOMeTpHH TEXHOJIOTHH
B3anmuoe B3anmuoe Knaccudunuposats B3aumMHoOe

PACIOJJIOKCHHUC ITPAMBIX
B IPOCTPAHCTBC

Pacro0KEHUE MPSMBIX
B IIPOCTPAHCTBE.
CkpemuBaroiuecs
npsiMble. [Ipu3Haku
CKPEIIMBAIOIINXCS MPSAMBIX.

[TapasienbHbIE IPSIMBIE B
npoctpaHcTBe. Teopema

0 CYILLIECTBOBAHUU U
€IUHCTBEHHOCTH IIPSIMOU
MapajyIeIbHON JaHHOU
IIPSIMOM, ITPOXOASILEH Yepes
TOYKY IIPOCTPAHCTBA U HE
Jexaleu

Ha JAHHOUW MPSMOM.

JlemMa 0 niepecedyeHuH
NapaIeIbHBIX IPSIMbIX
IJI0CKOCTBIO. [TapasuienbHOCTD
TpEX NMpsAMBIX. Teopema o TpEX
NapayIebHbIX IPSIMBbIX.
Teopema 0 CKpeMBAKOIIUXCS
npsaMbIX. [lapamiensHoe
IIPOCKTUPOBAHUE.

PaCIIOIOKEHUE IIPSIMBIX
B [IPOCTPAHCTBE,
WUJUTFOCTPUPYS
PUCYHKAMHU U IIPUBOLS
IIPUMEPBI U3 peaabHOU
JKU3HHU.

JlokaspIBaTh TEOpPEMY

0 CyILIECTBOBaHUU u
€JJUHCTBEHHOCTHU
napajuleJIbHON IIPSIMOY,

IPOXOMSIEH 4Yepe3 TOUKY
IIPOCTPAHCTBA U HE
JeXalleu Ha Ipyrou
IIPSIMOM; JIEMMY O
[IEPECEYCHUH TNIOCKOCTU
JBYMsI TapajlIebHBIMU
IIPSIMBIMU; TEOPEMY O TPEX
NapaJuIeIbHBIX MPSMBIX.
Jloka3bIBaTh MpU3HAK
CKPELIUBAIOIINXCA IPAMBIX,
TEOpeEMY O
CKpELIUBAIOIINXCSA




OcHoOBHBIE CBOMCTBA
napasuieNbHOTO
IIPOEKTUPOBAHMSI.
N3o0pakeHne pasHbIX
¢buryp B napajuiensHON
MIPOEKIIUH.

lenTpanbHas MpoeKuys.
VYroi1 ¢ coHanpaBICHHBIMU
CTOPOHAMU. YTOJI MEXIY
MPSIMBIMH.

3aauM Ha 1I0Ka3aTeIbCTBO U
HCCIIEI0BAaHUE, CBSI3aHHbIE

C PacII0JIOKEHHUEM IIPSIMBIX B
IIPOCTPAHCTBE

IPSIMBIX.
Jloka3piBaTh TEOPEMY O
PaBEHCTBE YIJIOB C
COHAIIpaBJIICHHBIMU
ctoporHamu. OOBSICHATD, YTO
Ha3bIBACTCSl MMAPAIIIEIIbHBIM U
LEHTPaIbHBIM
IIPOCKTUPOBAHUEM U KaK
BBIITIOJIHAETCS
POEKTHPOBAaHUE QUTYp HA
TJIOCKOCTh. JIOKa3bIBaTh
CBOMCTBA MapajlIeIbLHOTO
IIPOEKTUPOBAHMUS.
N3o6paxats B
HapajuIeIbHOU POEKLIUH
pa3HbIe TE€OMETPUUECKUE
buryps.

Pewats crepeomeTpuueckue
3a/1a4M Ha JOKa3aTeIbCTBO U
UCCJIEI0BAHUE, CBSI3AHHBIE C
PaCIIOIOKEHUEM MIPSIMBIX B
IIPOCTPAHCTBE.

[IpoBoauTh HOKa3aTENBHBIE
paccyKIeHuUs IIPU PELLICHUH
FeOMETPUYECKUX 3a/1aY,
CBSI3aHHBIX CO B3aUMHBIM
PacCIIOoIOKEHUEM

IPSIMBIX B IPOCTPAHCTBE.
CpaBHuBarth,

AHAJIN3UPOBATh U OLICHUBATh
YTBEPKIECHHUS C LIEIIBIO
BBISIBJICHUSI IOTHYECKU
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyKICHUM.
MogenupoBats peanbHbIe
CUTyaluH, CB3aHHBIC CO
B3aMMHBIM

PAaCIIOIOKEHUEM IIPSMBIX

B IIPOCTPAHCTBE, Ha A3BIKE
T€OMETPUH.

Hccnenosath

IIOCTPOEHHBIE MOJIEIH C
HCIIOJIb30BAaHUEM
T€OMETPUYECKUX

[IOHATUH U TEOPEM, allnapara
anreOpbl, HU(POBBIX PECYPCOB.
[TonyuaTs peacTaBiIeHue




0 LIEHTPAILHOM
IPOEKTHUPOBAHUU U 00
UCTOpUU paboT 110
TEOPHH MEPCIIEKTUBBI

[TapamiensHOCTD
IPSIMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE

[ToHsATHA: TApAIIENBHOCTD
IIPSIMOM U IJIOCKOCTH B
IIPOCTPAHCTBE.

[Ipu3Hak napajienbHOCTH
IIPSIMOM U TUIOCKOCTH.
CaolicTBa napayuIeaIbHOCTU
IIPSIMOM U TUIOCKOCTH.
I'eomerpuueckue 3agaun

Ha BBIUNCIIEHHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
apajlIeIbHOCTHIO

MIPSIMBIX U IJIOCKOCTEN B
npoctpaHcTse. [loctpoenue
CEYEHUs, IIPOXOIALLErO Yepes
JAHHYIO MPSIMYIO Ha YEPTEKE
U NapaJuIEIbHOTO APYron
HIPSIMOM.

Pacuér oTHOLIEHUIA.
[TapamiensHas npoekuus,
IIPUMEHEHNE

U1l IOCTPOEHUS

ceueHuii kyba u
napajuiesienunesaa.

CaoiicTBa napauienenumneaa u
npusMsl. [lapamnensHeie
m1ockocTy. [Ipusnaku
MapajyIeIbHOCTH JBYX
IIJIOCKOCTEM.

Teopema 0 mapajIeIbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOIALIEH Yepe3 TOUKY, HE
MIPUHAJICIKALLY IO JAHHON
IJIOCKOCTH U CIIEACTBUS U3
HEE.

CaolicTBa napayuieabHbIX
IIJIOCKOCTEH: O
NapajlyIeIbBHOCTH MPSIMBIX
IepeceueHus Ipu
IIEPECEUEHHUH JIBYX
NapajuIeIbHbIX IIJIOCKOCTEN
TpeTheil; 006 oTpe3kax
NapayieIbHbBIX IPSIMBIX,
3aKIIFOYEHHBIX MEXIY
napajieIbHBIMU

Knaccudunuponatsb
B3aUMHOE PACIIOJIOKECHHE
IIPSIMOM U IIJIOCKOCTH B
IIPOCTPAHCTBE, IPUBOSA

COOTBETCTBYIOIINE
IIPUMEPBI U3 peaIbHON
*Ku3HU. opMyIupoBaTh
oImpeeIcHue

NapaJuleIbHBIX NIPSMOU U
IIJIOCKOCTH.

Jlokxa3bIBaTh IPU3HAK

0 MApaJUICIILHOCTHU IIPSIMOU U
IIOCKOCTH; CBOMCTBA
[apaJuIEIbHOCTH NPSMOU U
IIJIOCKOCTH.

Pewiats crepeomeTpuueckue
3a/1a4U BBIYUCIICHUS U
JI0Ka3aTelIbCTBO, CBSI3aHHBIE C
[apaJuIEIbHOCTBIO

IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE.

Pemate npaktuueckue 3a1auu
Ha II0OCTPOCHUE CCUCHU Ha
4yepTrekax TeTpadapa u
napajuiejaenunesa.

Pewiats crepeomeTpuueckue
3a/1a4i, CBA3aHHBIC C
MIOCTPOEHUEM CEUECHU U
IUIOCKOCTBIO.

[IpoBoaUTH JIOTMYECKHU
KOPPEKTHBIE I0KA3aTEIIbHBIC
paccyXIeHust

IIPU PELLICHUH F'€OMETPUIECKUX
3a/1a4 CBSI3aHHBIX C
[apaJUIEIbHOCTBIO IIJIOCKOCTEN.

CpaBHUBaTh U aHATIM3UPOBATH
peanbHbIE CUTYallUH, CBSI3aHHbBIC
C IapAJJIENbHOCTBIO IIPSIMOU U
IJIOCKOCTH B IIPOCTPAHCTBE;
MOJEIINPOBATh PEAJIbHBIC
CUTyaluH, CBS3aHHBIC C
[apaJuIeIbHOCTBIO

IIPSIMOM U INIOCKOCTH B




IIJIOCKOCTSIMU; O IIEPECEUCHUHN
IIPSIMOY C ABYMSI
NapajuIeIbHBIMU IIJIOCKOCTSMU

IIPOCTPAHCTBE, Ha SI3bIKE
TEOMETPUH

[IepnennukymsipHOC
Thb OpsSIMBIX U
IJIOCKOCTEH B
IIPOCTPAHCTBE
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IToBTOpEeHue: TeOpeMa
[Mudaropa Ha

IIJIOCKOCTH,
TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO
TPEYTOJIbHUKA.

CaoiicTBa Ky0a u
IIPSIMOYTOJIBHOTO
napajuiejenumnesa.
Brluucnenue JIMH OTPE3KOB B
KyOe U psIMOYTOJILHOM
HapajuleICuIese.
[leprieHqUKyYIAPHOCTD
IIPSIMOM U TUIOCKOCTH.
ITpusnax
MEPIEHUKYIIIPHOCTH
IIPSIMOM U TUIOCKOCTH.
Teopema 0 cyleCTBOBaHUHU U
€UHCTBEHHOCTH IIPSIMOI,
MIPOXOAALIEH Uepe3 TOUKY
IIPOCTPAHCTBA U
NIEPIEHIUKYIISIPHON K
mockocTH. [lnockoctu u
NEPIEHIUKYIISIPHbIE UM
npsimast

B

MHOTOTpaHHUKAX.
[lepnieHuKkymsap u
HAaKJIOHHAs.

[Toctpoenue
NEPIEHIUKYIISIpa

13 TOYKH Ha

NIPSAMYIO.

Teopema o Tpéx
NEepHEeHIUKYIsIpax (mpsamas u
oOparHasi).

Yron mexny
CKPELUBAIOIIIMUCS
npsMbIMu. [Touck
NEPIEHIUKYISIPHBIX
MPSIMBIX C TIOMOLIBIO
NEPIEHIUKYISIPHBIX
IIJI0CKOCTEN
OproronanbHoe

AKTyanu3upoBaTh (paKThl U
METO/BI ITIAHUMETPUH,
PEJEBAaHTHBIE TEME, IPOBOAUTH
AHaJIOTUU.

DopMyIUpOBATH
OIIpEIETICHUS:
NEPIEHANKYIISIPHBIX

IPSIMBIX

B IIPOCTPAHCTBE; OIIPEIEICHUE
IIPSIMOM, IEPIIEHIUKYIIIPHOU K
IIJIOCKOCTH.

Jloka3bIBaTh: IEMMY

0 MEPIEHIUKYIIIPHOCTH IBYX
NapauIeIbHBIX IPSAMBIX K
TPEThEN IIPSIMOI; TEOPEMBI O
CBSI3U MEXY N1apajuIeIbHOCTHIO
HPSIMBIX U UX
NEPIEHANKYIJISIPHOCTBIO K
IIJIOCKOCTH.

Jloka3bIBaTh: TEOPEMY,
BBIPAKAIOIIYIO IIPU3HAK
NEPIEHANKYJISIPHOCTH IIPAMOI
U IUIOCKOCTH; TEOPEMY

0 CYLIECTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOi,
MPOXOIALLIEH Yepe3 JaHHYIO
TOYKY Y IIEPIEHIUKYIISIPHOU K
JITAHHOM INIOCKOCTH.

N3006paxaTh B3aUMHO
NEPIEHINUKYIISIPHBIE IPSMYIO U
IUIOCKOCTb.

DopMyIUpOBATH

CBOMCTBO

NEPIEHIUKYIISIPa IO
OTHOILIEHHUIO K

IUIOCKOCTH.

[Tonyuats npeacraBieHue O
3HaYeHUHU TIEPICHIUKYIISApaA IS
Ipyrux objacteit HAyKu
(pusuka, sHEpreTUKa, JIa3epHbIC
TEXHOJIOTMH), B peaJIbHOU
KU3HU

(TexHuKa, OKpyKaromas
oOcraHoBKa). [loka3bIBaTh




IIPOEKTUPOBAHMUE.
[Toctpoenue CEUYCHHI
KyOa, IPU3MBI,
IIPaBWJIBHON UPaMUbI C
IIOMOLIBIO

OPTOTOHAJILHOU

MIPOEKIIH.

CuMMeTpust B IPOCTPAHCTBE
OTHOCHUTEJBHO INIOCKOCTH.
IInmockocTu cummerpuit B
MHOIOTpaHHUKAX.

[Ipusnak
MEPIIEHAUKYIISIPHOCTH
IIPSIMOY U INTIOCKOCTH KaK
CJIEICTBUE CUMMETPUHU.
[IpaBuiibHBIE MHOTOTPAHHUKHU
Pacuér paccrosgHuii 0T TOUKH
10 miaockoctH. CrnocoObt
OITyCTHUTb NEPIEHANUKYIISAPHIL:
CUMMETpPUS, CABUT TOUKH 110
MapajuIeIbHON IIPSIMOM.
CaBur no HenapauIeabHOU
IIPSIMOM, U3MEHEHHE
paccTosHuM

YTBEPKIICHMUSI, CBA3AHHBIC C
IIPOEKLUEN IPSIMOM Ha
IIJIOCKOCTb,
HEINEPIEHIUKYISIPHYIO K 9TON
npsiMoil. JlokaseiBaTh
TEOpEMY O TPEX
NEPIEHIUKYIIAPAX U TEOPEMY
00paTHyIO TeopeMe O TPEX
NEpPIEHNKYIIIpax.

[Tonyuats npencrasineHue

00 OpTOTOHAIEHOM
MPOEKTUPOBaHUU. [l0Ka3bIBaTh
TEOPEMY O IPOEKLUU TOYKH

Ha IPIMYIO.

Pewats
CTEPEOMETPUYECKHE
3aJa4d,  CBA3AHHBIE C
NEPIEHANKYJISIPHOCTBIO
IIPSIMOM U TNIOCKOCTH.
Pewats

IIPUKJIAHBIC

3a/1a4u,

CBSI3aHHBIC c
HaXO0JICHUEM

TCOMCTPUYCCKUX BCIIMYMH.

Pemars
CTEPEOMETPUUECKHUE
3a7a4u, CBSA3aHHBIE c

IIPUMEHEHUEM TEOPEMBI O
TPEX MEepIEeHIUKYIApax,
HaXO0XJICHUEM

pacCTOsHUN,

IIOCTPOEHUEM

IIPOCKIU.

CpaBHUBaTh U aHATIM3UPOBATH
YTBEPKIECHHUS C LENbIO
BBISIBJICHUS JIOTHYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyKICHUM.
AHanu3upoBaTh U
MOJEJINPOBATh Ha

SI3bIKE€ TEOMETPUHU

peabHbIE CUTYaLUH,
CBSI3aHHBIC

C IEPIECHANKYJIIPHOCTBIO
IIPSIMOM U INIOCKOCTH;
HCCJIENA0BATh IOCTPOCHHBIE
MOJEJIN, B TOM YHCJIE U




C UCIIOJIb30BAaHUEM arapara
anreOpbl

VYIuIBl ¥ pacCcTOSIHUS
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[ToBTOpEHME: yroa Mexay
IIPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPUS

B IPOU3BOJILHOM
TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB.

[ToBTOpEHHE: yrom Mex Iy
CKPELIUBAIOIIMMHUCS IPIMBIMHU
B IIPOCTPAHCTBE.
I'eomerpuueckue

METO/bl BBIYUCIICHUS
yIila MEXAY IPSIMbIMHU

B MHOI'OTPaHHUKAX.

JIByrpaHHBIN yTOII.
CBOICTBO IMHENHBIX YTJIOB
JBYTPaHHOI'O yIJa.
IIepnieHquKyIsIpHBIE
IIJIOCKOCTH.

CBoiicTBa B3aIMHO
NEPIEHIUKYISIPHBIX
mockocreit. [Ipusnak
NEPIEHIUKYIISIPHOCTH
ILTIOCKOCTEI;

TE0-peMa O NPSIMOU
IepeceueHus IByX
IIJIOCKOCTEN
NEPIEHIUKYISIPHBIX
TPETHEN TUIOCKOCTH.
IIpssMOyTOIBHBIM
napaieNenunesn; Kyo;
HW3MEpEHHUs], CBOMCTBA
MIPSIMOYTOJIBHOTO
napauienenumnena. Teopema o
JaroHaJIy MpsIMOYTOJIbHOTO
napajuieJienuneaa u
CIIEICTBUE U3 HEE.
CrepeoMeTrpuueckue u
MIPUKJIAIHBIE 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PacIoI0KEHUEM IPSAMBIX U
IIJIOCKOCTH.

IToBTOpEHME:
CKpEIMBAIOIINECS
IpsIMblE, TapaJuIeIbHbIE
IJIOCKOCTH B

AKTyanu3upoBaTh (paKThl U
METO/bI INITAHUMETPHUH,
pelieBaHTHbIE TeME, TPOBOIUTD
aHaJIOTHH.

DopMyIUpOBATH
OIpefiesIeHNe

JIBYTPaHHOT'O YTIJIa.
Jloka3pIBaTh CBOMCTBO
paBeHCTBA BCEX JTMHEHHBIX
YIJI0B ABYTPAHHOTO YTJIa.
Knaccudunuponats
JIBYTpaHHBIC YTJIbI B
3aBHCUMOCTH OT HX I'PaJyCHOM
MEpBI.

DopMyIMPOBATH ONIPEACIICHUE
B3aUMHO MEPIIECHIUKYJIIPHBIX
IIJIOCKOCTEM.

Jloka3biBaTh TEOPEMY O
IIPU3HAKE
NEPIEHANKYIJISIPHOCTH ABYX
IUIOCKOCTEM.

DopMyIMpPOBATH CIECACTBUE

(3 MPU3HAKA) 0
NepPHEHANKYISIPHOCTH
MJIOCKOCTH, KOTOpast

NEPIEHAUKYJISIPHA NIPSMOH, 10
KOTOpOM IIepeceKaroTcs JBE
IIJIOCKOCTH, 3TU IJIOCKOCTSIM.
Jloka3bIBaTh YTBEPKIACHUS O €TI0
CBOMCTBAX; TEOPEMY U
CJIEICTBUE

13 He€ 0 JUaroHalsIx
IIPSIMOYT'OJIBHOTO
napajuieJIeuIeaa.

Pewiats crepeomeTpuueckue
3a/1a4i, CBA3aHHBIC C
NEPIEHANKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEH, UCIIONB3YS
IUTaHUMETpHUECcKue (PaKThl U
Meroasl. [IpoBoauTs noruyecku
KOPPEKTHBIE JI0KA3aTEIbHBIC
paccyXIeHus IPU PELICHUN
FeOMETPUYECKUX 3a/1aY,
CBSI3aHHBIX C
NEPIEHANKYIJISIPHOCTBIO




CTaHJIapTHBIX IUIOCKOCTEH.
MHoOrorpansukax. Ilapa

AHanu3upoBaTh U
TapajlICIBHBIX MOJIETMPOBATH Ha A3BIKE
IIOCKOCTEN Ha r€OMETPUH PEalIbHbIC CUTYAlIUH,
CKPELIUBAIOIIUXCS CBS3AHHEIC C
HPSMBIX, pACCTOMHIE TEPIEHUKYIIAPHOCTHIO IIPAMBIX
MEXKIY ¥ TUTOCKOCTEH.
CKpCIIUBAIOIIHMHI HccnenoBarh MOCTPOEHHBIE
Cs IPAMBIMH B MOJIEJIH, B TOM YHCIIE U C
HPOCTBIX HCIIOJIb30BAaHUEM aIllapara
CUTYaIHsX. Anre6pEL.
Onyckanue Pewats npukiiaiueie
EPIEHUKYJIAPOB, 3a]1auM, CBS3aHHBIE C
BBIYHCIIEHUE PACCTOSHHMIA HAXOXKJIEHUEM
OT TOYKH 110 TOYKH; IE€OMETPUYECKHX BETMYHH

MIPSIMOM; IIIOCKOCTH.
Brluucnenue paccTosHum
MEKIYy CKPEIHUBAIOIUMUCS
MPSIMBIMU

C IIOMOILIBIO
MIEPIEHIUKYIISIPHOU
IIJIOCKOCTH.
Tpéxrpannslii yroi,
HEPaBEHCTBA JUIA
TPEXTPAHHBIX YTIIOB.
Teopema

[Mudaropa,

TEOPEMBI

KOCHHYCOB U

CHUHYCOB

JUIsl TPEXTPAHHOTO yIJIa.
DneMeHTHI cheprudecKoit
TE€OMETPHUH:
reoIe3N4ECKUe JIMHUU
Ha 3emiie




MBHororpanHuKu 7 CucremaTu3zanus 3HaHUM: PaboraThb ¢ yueOHHKOM:
MHoOrorpaHHux 4 €ero 3a/1aBaTh BOIIPOCHI, JI€IaTh
anemeHTsl. [Inpamua. 3aMe4aHusl, KOMMEHTAPUU.
Buns! nupamun. AHanM3upoBaTh pelIeHUE
[IpaBuibHas 3amadu. PucoBars BhIITyKIIbIE
nupamMuza. MHOT'OI'PAaHHUKU C
ITpusma. Ipsamas 3a1aHHBIMU CBOWCTBAMU;

Y HaKJIOHHAs BOCCTaHABJIMBATh OOLIHI
IIPU3MBL. BH/I BBIITYKJIOTO
IIpaBuinbHas MHOT'OI'PAHHMKA 110 IBYM
npusma. [Ipsmon €ro MpOeKIUsAM.
napaiienenumen, Jloka3bIBaTh CBOMCTBA
IIPSIMOYTOJIbHBIN BBIITYKJIOTO MHOT'OTDAaHHHUKA.
napasiesienunen, Kyo. PucoBats BBIITyKIIbIE
BBIHyKHLIe MHOT'OTPpaHHMKH. MHOT'OTPAHHUKH C pa3HOI71
Teopema Diinepa. SUIIEPOBOM XapaKTEPUCTUKOM;
[IpaBusibHbIC U UCCIIEN0BATh BO3MOXKHOCTH
TOYPABHIIbHEIE [IOJIy4EHUS Pe3yJIbTaTa [Ipu
MHOTOrPAHHUKH BapLUPOBAHHH JAHHBIX.
Jloka3pIBaTh CBOMCTBA
IIPaBUJILHBIX MHOTOIPAHHUKOB.
[InanupoBaTh IOCTpOCHUE
IIPaBUJIbHBIX MHOIOTPAHHUKOB
Ha IIOBEPXHOCTAX APYIUX
IIPaBUJIbHBIX MHOI'OTPAHHUKOB
Bexkropsl B pocTpaHCTBE 12 ITonsTHe BexTOpa HA AKTyanu3upoBaTh (paKThl U

IJIOCKOCTH U B
IIPOCTPAHCTBE.

CyMMa U pa3HOCTb BEKTOPOB,
IIpaBWJIO MapajlieenuIea,
YMHOXEHHUE BEKTOpA Ha YUCIIO,
pa3iIoKeHUe BEKTopa

o 6azucy Tpéx BEKTOPOB, HE
JeXKAaIKUX B OAHOU

IIJIOCKOCTH.

CkansipHoe

IIPOU3BECHHUE,

BBIYMCIICHUE YTJIa MEKIY
BEKTOpPaMH B

IIPOCTPAHCTBE.

[Ipocreiimme 3ana4uu ¢
BEKTOpaMu

METO/Ibl IIJITAHUMETPHH,
peeBaHTHBIE TEME, IPOBOINUTH
AQHAJIOTUH.

OnepupoBatb

HOHATHUAMMU: BEKTOp Ha
IUIOCKOCTH U B

IIPOCTPAHCTBE;
KOMIUIAHApHBIE BEKTOPBI.
[IpuBOUTE IPUMEPBI
(U3UUECKUX BEKTOPHBIX
BEJIMYMH.

OcBauBatb npaBuiia
BBINIOJTHEHUS IEUCTBUN
CJIOKEHMSI M BBIUNTAHUS
BEKTOPOB, YMHOXXEHHsI BEKTOpA
Ha YHUCIIO.

Jloka3bIBaTh IpU3HAK
KOMIIJIAHAPHOCTH TPEX
BEKTOPOB.

Jloxa3biBaTh TEOPEMY O
pa3I0KeHUH JI000Tr0 BEKTOpa
10 TPEM JaHHBIM




HEKOMILUIAHAPHBIM BEKTOPam

[ToBTOpEHUE,
00001IEeHne u
CUCTEMAaTH3alus 3HaHUUN

O06o0maroree

IIOBTOPEHUE MIOHATUH U
METOJ0B Kypca

TEOMETPUH

10 knacca, cucreMaTH3amus
3HaHui. Mcropus pa3Burtus
CTEPEOMETPUU KaK HAyKH U €€
pOJIb B pPa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Pewats

CTEPEOMETPUYECKHE

3a1a4M Ha J10Ka3aTesIbCTBO
MaTEMaTHYECKHUX
OTHOIIICHUM, HAXO0XKJICHHUC
T€OMETPUYECKUX BEIMYUH
(nnvH, yraoB, mionaae,
00BEMOB).

Hcnonp3oBars npu pemieHuu
CTEPEOMETPUYECKUX 3a/1a4
IUTaHUMETpHYECcKue (PaKThl U
Meroasl. [IpoBoauTs noruyecku
KOPPEKTHBIE I0KA3aTEIbHBIC
paccyKIeHust

IIPU pELIEHUH
CTEPEOMETPUYECKUX U
IUTAHUMETPUUYECKUX 3a7ad.
CpaBHUBaTh U aHAJIM3UPOBATH
peabHbIE CUTyaluH U
BBISIBIIATH BO3MOKHOCTB €€
MOJIEJIMPOBAHUS Ha SI3bIKE
TEOMETPHH.

MopenupoBath pealbHyO
CUTYAaIUIO Ha S3BIKE
TEOMETPHUHU U UCCIIEN0BATh
IIOCTPOEHHBIE MOJIEIH, B TOM
YHUCJIE U C UCIIOIb30BAHUEM
anmapara anreOpsl.
Hcnonws3zoBarts
KOMIIBIOTEPHBIE TIPOTPAMMBI
IIPY PELLECHUH 3a/1a4.
ITonyuats nnpeacrasiaeHue o
TEOMETPHUH KaK O
Pa3BUBAIOLICHCS HAYKE,
UCCIEAYIOIIEH OKpYKaroUn
MUD, CBA3aHHOM C pealbHbIMU
00BbEKTaMU,




MIOMOTalOIIEN PEIIUTD PEAJIbHBIE
YKU3HEHHBIE CUTYaLlUU O POJIU
CTEPEOMETPUU B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUH.
CpaBHUBaTh U aHATIM3UPOBATH
YTBEPKIACHMUS C LIENIBIO
BBISIBJICHUSI JIOTUYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyKICHUM.

HccenenoBaTh IOCTPOEHHBIE
Mozenu. Mcronb3oBath
U(POBBIE PECYPCHI

OBIIEE KOJIMYECTBO 102
YACOBIIO ITPOI'PAMME




11 KVIACC

Hazsan KommuecTs OCHOBHBIE BUJIBI
OcHoBHOE
ue paszena 0 JESATEIBHOCT
coJepKaHNe
(Temsl) Kypca 4acoB Y yYalluxcs
AHanutnueckas 15 IToBTOpEHME: AKTyanu3upoBaTh (aKThl U
reOMETpUs KOOp/AMHATHl BEKTOpa Ha METO/Ibl IJITAHUMETPUH,
IJIOCKOCTH u B pEJIEBAHTHBIE TEME,
IIPOCTPAHCTBE, IIPOBOAMTDH AHAJIOTHH.
CKaJSIPHOE  MPOU3BEICHUE CBoauTh neicTBUs ©
BEKTOPOB, BBIUNCIIEHHUE yTia BEKTOpaMHU K
MEXIY BEKTOPAMHU B aHAJIOTUYHBIM
IIPOCTPAHCTBE. Y paBHEHUE JNEUCTBUAM C HX
IIPSIMOM, IPOXOJAIIEH uepes KOOp/AMHATaMHU.

JIBE TOYKH.

YpaBHEHHE IUIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IIJIOCKOCTH B OTPE3KAX.
BekropHoe nnpousBeieHuE.
JInHeliHbIE HEPABEHCTBA,
JIMHEHHOE IIPOrPaMMUPOBAHHUE.
AHaIUTHYECKUE METOIBI
pacyéra yria Mexay
IIPSIMBIMU U IIJIOCKOCTSIMU B
MHororpa"aukax. ®opmyia
paccTosiHUA OT TOYKHU 110
IIJIOCKOCTH

B KOOpJMHATaXx.
Haxoxnenune paccrosiHuit
OT TOYKHU JO IIJIOCKOCTH B
Ky0e W TpaBUIBHOH
pamuie

Bcnomuuts onpeneneHue
CKAJIIPHOTO YMHOKEHHUS U €ro
CBOMCTBA.

BrruucisaTs ¢ NoMoIib1o
CKAJIIPHOTO YMHOKEHUs
JUIMHBI BEKTOPOB, YTIJIbl MEKY)|
HUMH, yCTaHaBJIUBAaTh
MEPIEHAUKYIISIPHOCTD
BEKTOPOB.

BrIiBOIUTE ypaBHEHHE
TUIOCKOCTH U (popMyITy
paccTosiHus OT TOYKH

110 IIJIOCKOCTH.

Pemiate 3amauu, codyeras
KOOPAWHATHBIA U
BEKTOPHBIN METO/BI.
[IpoBOaUTH JTIOrUYECKHU
KOPPEKTHBIE 10KA3aTEIbHBIC
paccyXIeHus

IIPU PELLICHUU
FEOMETPUYECKHX 3a/1a4 Ha
IIPUMEHEHNE BEKTOPHO-
KOOPJAMHATHOI'O METO/A.

AHanu3upoBath U
MOJIETUPOBATh HA
A3bIKE T€OMETPUUI
pealIbHbIE CUTYyallHH,
CBSI3aHHBIE BEKTOpaMU

1 KOOpJMHATaMHu.
HccnenoBath
IIOCTPOEHHBIE MOJIENH, B
TOM UHUCJIE U C
HCII0JIb30BaHNUEM




ammapara anreOpsbl.
Ucnonb3oBath
KOMITbIOTEPHBIE
MIPOTPaMMBEI.
3HAKOMUTBCSI C UCTOpUEH
pa3BUTHS MAaTEeMaTUKU

IToBTOpEHME,
00001ICHIE 1
CHCTEMAaTH3aLMs
3HaHUH
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CeueHust MHOTOTPaHHUKOB:
CTaHJIapTHBIE MHOTOTPaHHUKH,
METOJ, CJIEI0B, CTAHIAPTHBIE
IIJIOCKOCTH, IIepeCceYeHUs
IPSIMBIX U IIJIOCKOCTEM.
[TapanienbHble psIMbIE U
IIJIOCKOCTH: TIapaJIJICJIbHbIC
CEYEHUsI, pacu€T OTHOLIEHUN,
YTIIBI MEXY
CKPEIIMBAIOIINUMHUCS IPSIMBIMHU.
IlepnenqukynspHbIe

IIPSIMBIE U TUNIOCKOCTHU:
CTaHJIApPTHBIE MAPBI
NEPIEHIUKYISPHBIX
IIJIOCKOCTEM U NMPAMBIX,
CUMMETpUHN

MHOT'OI'PAHHUKOB, TEOPEMA O
TpEX MEPIECHIUKYIIIpax,
BBIUYHCIICHUS ITTUH

Ctpouts ceueHusl.

Pemars

CTEPEOMETPUYECKHE

3a/1a4u Ha
J0Ka3aTeIbCTBO
MaTEeMaTHYECKHUX
OTHOIIICHUH,

HAaxOX/JICHUE
F€OMETPUYECKUX

BEJIMYMH (AJIUH, YIJIOB,
momasei, o0bEMOB).
Hcnons30Bath pu pelieHuu
CTEPEOMETPUYECKUX 3a]1a4
IUTAaHUMETpUYecKre (PaKThl U
Merozsl. [IpoBoauts
JIOTUYECKU KOPPEKTHBIE
JOKa3aTeJIbHBIE PACCYKIACHUS
IIPU PELLICHUU
CTEPEOMETPUYECKUX 3aau.
CpaBHUBaTh U aHAJIM3UPOBATh

B MHOT'OI'paHHHKAX.
IToBTOpEHuUE:

TUTOIIA M
MHOT'OYT'OJIbHUKOB,
bopmybl A5

ILTOIIACH,

COOOpaxeHus

noaoousl.

ITmomann ceueHun
MHOTOTPaHHUKOB: IUIOIIAIU
MIOBEPXHOCTEH, pa3pe3aHus
Ha 4YacTH, COOOpaKeHUs
moa00ust

peanbHbIe CUTyallun
Y BBISIBIIATD

BO3MOKHOCTb €€
MOJEIMPOBAHUS HA

A3BIKE TEOMETPHH.
MopaenupoBaTh peajIbHYIO
CUTYALMIO Ha SI3bIKE
TrE€OMETPHUH U UCCIIE0BATh
IIOCTPOEHHBIE MOJEIH, B
TOM UHUCJIE U C
MCII0JIb30BaHUEM armnapara
anre6psl. Micronb3oBath
KOMIIBIOTEPHBIE
MIporpamMMbl MPU PEIICHUN
3a1a4




O06BEM MHOTOTPaHHUKA
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O0BéM Tema. O0bEM
MPSIMOYTOJIBHOTO
napajienenumneaa. 3agadn
00 yaBoeHuu Ky0a, o
KBajJpatype Kyba; o
TPUCEKIUH YTIIa.
CrepeomeTrpuueck

W€ 3aJa4u,

CBSI3aHHBIE C

00BEMOM
MPSIMOYTOJILHOTO
napasuieNenumne na.
[Ipuknanneie 3a1aun,
CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMa
MPSIMOYTOJIBHOTO
napayuenenunena. Oobém
IIPSAMOM IIPU3MBI.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BEIYUCIICHUEM
00BEMOB MPSIMOUN PU3MBI.
[Ipuknagneie 3a1auu,
CBSI3aHHBIE C 00BEMOM

IIPSAIMOY IPU3MBL.

Brruucnenue 00bEMOB Te

C IOMOUIBIO ONPEIECIEHHOTO
uHTerpana. O6sém
HAaKJIOHHOM IPU3MBI,
UPAMUJIBI.

®opmyna 00bEMa
UPAMUJIBI.

OtHomeHue 06beMOB
IUpaMUJI ¢ 00IIUM

YTJIOM.

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00bEMaMHU
HAaKJIOHHOM IPU3MBI,
UPAMUJIBI.

IIpukiagHele 3a1a4u 110 TEME
«O0OBEMEI TEII», CBA3AHHBIC C
00bEMOM HAKJIOHHOW TIPU3MBI,
UPAMUJIBI.

[Tpumenenne 00BEMOB.
Brruucnenue pacctostaus 10
TUIOCKOCTH

CBobOomHO omepHpoBaTh
MOHATHSMH: 00BEM Tena,
00bEM  MPSAMOYTOJILHOTO
napasuieNenumnena.
®opMynMpoOBaThH
OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3eIBaTh TEOpeMy 00
o0bEMe

MPSIMOYTOIBHOTO
napajuieNienumnenaa,

CJIEACTBHUS U3 HEE.

Paspesats

MHOTOTpaHHU

KH,

MIEePEKIIaIbIBAT

b YaCTH.

Pemats crepeomerpuueckue
3aJlauu, CBS3aHHBIE C
BBIYHCIICHHEM 00bEMa
MPSIMOYTOJIBHOTO
napajuieNienune1a, Ipru3Mabl.
CpaBHUBATH ¥ aHATTU3UPOBATH
YTBEPKIEHUS C LIETIBIO
BEISIBJICHHS

JIOTHYECKHU
KOPPEKTHBIX U
HEKOPPEKTHBIX
pacCyKJIeHHM.
AHanu3upoBath U
MOJICIIUPOBATh Ha

A3BIKE TEOMETPUU
peanbHbIE CUTYallUH,
CBsI3aHHBIE C 00BEMOM
IPSMOYTOJIBHOTO
napaiesienune a,
MIPU3MBI, TUPAMUJIBI.
HccnenoBath
MOCTPOCHHBIE MOJIETIH, B
TOM YHCJIE U C
UCTIOJIb30BaHUEM
ammapara anreOpsbl.
BriBOAUTE OCHOBHYIO
HMHTETPAIbHYIO (GOPMYITY
ISl BBIYMCIICHUS 00BEMOB
Tel.

JlokasnIBaTh

TeopeMy 00 00BEMeE




HAaKJIOHHON IPU3MBbI

Ha npumepe
TPEYTOJIbHOU

MIPU3MBI 1

TUTSL TIPOU3BOJIBHOMN MPU3MBIL.
Jloka3eIBaTh TEOpEMY: 00
00BEME MUpaMUIbI,
(bopMyIHpOBATH CIIEICTBUSA U3
Hee: 00hEM yCceuEHHOM
nupamMuibl. BeIBOTUTH
bopMyIy 1S BBIYHCIICHUS
00BEMOB yCeUEHHOM

MUPAMUIbI
Tena BpamieHus 24 [unuaapuyeckas CBobonHO

MIOBEPXHOCTb, OIEepPUPOBAThH
oOpa3yrorue MOHSITHSIMH:
LWIMHAPUYECKOM WINHAPUYECKa
MIOBEPXHOCTH. s IOBEPXHOCTH,
Humnaap. [pamoit ;HHHHHP :
KpyTOBOW LIUJIUHIP. SyanTB

CIIOCOOBI
[1no1mans MoBepxHOCTH

MOy YEeHHUS
WTHHIPA.

WINHAPUIECKO

Konnueckas 101 Ap

il TOBEPXHOCTH,
MIOBEPXHOCTH,

WINH/pA.
oOpa3yrorue H /P
. N300pakaTh MWINHAP U €ro

KOHHYECKOU

nosepxHocTu. Konyec.
Ceuenue koHyca
IIJIOCKOCTBIO, NTapaJIEIbHON
IJIOCKOCTH OCHOBAHMUSI.

Y ceu€HHBIN KOHYC.
N300pakeHre KOHYCOB U
YCE4YEHHBIX KOHYCOB.
[Tnomans 60xoBOI
MMOBEPXHOCTHU U TIOJIHOU
IIOBEPXHOCTU KOHYCA.
CrepeoMeTpuueckue 3a1aun
Ha JI0Ka3aTeJbCTBO U
BBIYHCIIEHUE,

MIOCTPOEHUEM  CEUYCHHI
LWIMH]Ipa, KOHYCA.

CEUEHUS IUIOCKOCTBIO.
CB000/IHO OTIEpUPOBATH
MOHSTHSIMU: KOHUYECKAs
IIOBEPXHOCTh, KOHYC,
yced€HHbIN KOoHyC. M3yuaTs
CTIOCOOBI OTYYCHUS
KOHHYECKOU IIOBEPXHOCTH,
KOHYca.

N300pakaTh KOHYC U €T0
CEYEHUs IIOCKOCTBIO,
MPOXOIAILLEH Yepe3 OChb, U
IJIOCKOCTBIO,
NEePIEHAUKYIISIPHON

K OCH.

BeBoguts ¢Gopmynsl s
BBIUUCIICHUSI OOKOBOW M




[Ipuknanneie 3a1aun,
CBSI3aHHBIE C

[WIAHAPOM.

Cdepa u map.

[Tepeceuenue cdepsl U mapa
¢ iockocThro. Kacanue
mapa 1 c(hepbl MI0CKOCTHIO.
Bun u n3o0pakeHue mrapa.
VYpaBuenue chepsl. [Tnomans
cdepsl U e€ yacTeil.

Cummerpus chepsl u
mapa.

CrepeoMeTpuueckue 3a1aun
Ha JI0Ka3aTeNLCTBO U
BBIYHCIICHHE, CBSI3aHHBIE CO
cdepoii u mapom,
IIOCTPOEHUEM UX CEUCHUH
TUIOCKOCTHIO.

[IpuknaaHeie 3a1aun,
CBSI3aHHBIE cO cepoit

U IIapOM.

IToBTOpEHuUE:

OKpPYXHOCTb Ha

TJIOCKOCTH,

BBIYHCIICHUSI B
OKPY>XHOCTH,

CTaHJIaPTHHIE

mo1o0usl.

Pasznuynble KOMOMHALINY Tel
BpAaIlICHUS U
MHOTOTPaHHHUKOB.

3amaun o reMe « Tena
u MOBEPXHOCTHU
BpAIICHUS

IIOJIHOW ITOBEPXHOCTEH Tell
BpaieHus. Pemars
CTEPEOMETPUYECKUE 3aaUH,
CBSI3aHHBIE C TEJIAMU
BpalIEHUs1, HAXOXKIECHUEM
Ionaau OOKOBOH U MOJHOM
IIOBEPXHOCTH, IIOCTPOEHUEM
CEYCHU.

Hcnons3oBats npu
pelIeHnn 3a1a4
IUTAaHUMETpUYEcKre (PaKThl U
MeToibl. CpaBHUBATH U
aHaJIN3UPOBATh
YTBEPKICHMUS C LIEIBIO
BBISIBJICHUSI IOTUYECKHU
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyKJIeHHMN.

AHanu3upoBath 1
MOJICIIUPOBATh Ha

A3bIKE T€OMETPUU
peanbHbIE CUTYallnH,
CBSI3aHHBIE C KOHYCOM

U [IUJIHHIPOM.
HccnenoBath
IIOCTPOEHHBIE MOJIENH, B
TOM UHUCJIE U C
HCII0JIb30BaHNEM
anmapara ajnreOpbl
AKTyanu3upoBaTh

(haKThl ¥ METOIbI
TUTAHUMETPHH,
pelieBaHTHbIE TEME,
MIPOBOJIUTH aHAJIOTHH.
CB000/IHO OTIEpUPOBATH
NOHATUAMHU: cepa u 1map,
LEHTP, PANYC, AMAMETP
cdepsl U mapa.
HccenenoBaTth B3auMHOE
pacrionioskeHue chepsl 1
IJIOCKOCTH.
@opMyIMpOBATH OIIPEAEIICHUE
KacaTeJIbHOM IIJIOCKOCTH K
cdepe. Jloka3piBaTh TEOPEMBI
O CBOMCTBE U IIPU3HAKE
KacaTeJIbHOU MJIOCKOCTH.

BeBoguts hopmyy




111 BBIYMCIICHUS
Iomaau cepsl

gepes paauyc chepsi.
Pewars
CTEpPEOMETPUUECKHE
3aJ]auu, CBSA3aHHBIE CO
cdepoii u mapom,
HaXOXXJCHUEM

womanu chepsl u eé
4acTeH, IOCTPOCHUEM
ceueHuit cepsl u

mapa.

AHanu3upoBath 1
MOJICIIUPOBATh Ha

A3BIKE TEOMETPUU
peanbHbIE CUTYallnH,
CBSI3aHHBIE C [IIAPOM H
cepoii.

Pemars npoctele 3anauu, B
KOTOPBIX (PUTYPUPYIOT
KOMOWHAIIMH TeJl BPALCHHUS
¥ MHOTOTPaHHUKOB.
Hcnons3oBats npu
peleHn! 3aad,
CBSI3aHHBIX €O chepoit u
I1apoM,
TUTAHUMETPHUYECKUE (DaKThI
u MeTobl. Pemath
CTEpPEOMETPUUECKHE
3aJ]auu, CBSI3aHHBIE C
TEeJIaMU BpaIlleHus,
IMOCTPOEHUEM CEYEHU TEN
BpAILCHHUS, C
KOMOHMHAIUSIMH TEJ
BpaILCHUS U

MHOT'OT PAHHHKOB.
[IpoBOOUTE JIOTHYECKHU
KOPPEKTHbIE JOKa3aTeIbHbIC
paccyXIeHHs

IIPU PEeILICHUH
reOMEeTPUUECKUX 3a/1a4,
CBSI3aHHBIX C
NEePIEHANKYISIPHOCTHIO
IJIOCKOCTEN.
AHanu3upoBath U
MOJICIIUPOBATh Ha S3bIKE
reOMETPHH peasibHbIC
CHUTYallUH, CBSI3aHHBIE C




MHOT'OrpaHHUKaMMU.

HccenenoBaTh IOCTPOCHHBIE
MOJIENH, B TOM UHUCJIE U C
HCIIOJIb30BaHUEM alrapara
anreOpbl

ITmomanu
ITOBEPXHOCTHU U
00BEMBI
KPYIJIBIX TeIl

O06weém nununapa. Teopema

00 00BbEME PSIMOTO LIUITHMHPA.

[Tnomaau 6OKOBOH U MOJHON
MOBEPXHOCTH IIMIIUHIPA.
Brruncnenue 006EMOB TN

C TIOMOIIIBIO

ONPEACIEHHOTO

uHTerpana. O0bsEm

KoHyca. [Inomanu

OOKOBOI1 ¥ TOJTHOU
MOBEPXHOCTH KOHYCA.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIYUCIICHUEM
00BEMOB IUIMH]IPA, KOHYCA.
IIpuxagHsle 3a1a4u 110 TEMe
«OO0OBEMEI U TLIOIIAIN
IIOBEPXHOCTEHU TeJl.

O0BEM mapa 1 I1apoBOro
cexropa. Teopema 06 00BEME
mapa. [Tnomans chepsl.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BEIYHCICHUEM
00BEMOB 11apa, IMAapOBOTO
CETMEHTa, IIIAPOBOTO
CeKTopa.

IIpukiagHele 3a1a4u 110 TEME
«O0OBEMEI TEID», CBA3aHHBIC

¢ 00bEMOM IIapa U TUIOIMIABI0
cdepbl. COOTHOILIECHUS MEXKITY
TUIOMIA/ISIMH TTOBEPXHOCTEH U
00BEMaMK TOTOOHBIX TelT.
[Tono6HbIe Tena B
npocrpaHcTse. M3smeHneHue
o0bEMa Ipu 1o100uu.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIYUCIICHUEM
00BEMOB TeJl U IUIoMAgei
IIOBEPXHOCTEN

CB00OOHO  OmMEpUpPOBAThH
MOHATHSIMH: O0BEM Tella,
IUIOMIAlb  TTOBEPXHOCTH.
®opMynMpoBaThH
OCHOBHBIE CBOIICTBa
00BEMOB.

Jloka3bIBaTh TEOPEMBI: 00
00BEMe unuHApa; 00 00BEME
KOHYyca.

BreiBoauTh GopMyITBI 115
BBIYHCIICHUS 00bEMA
YCE€4EHHOT0 KOHYCa.
HccnenoBath
MMOCTPOCHHBIE MOJIENH, B
TOM YHUCJIE U C
UCIIOJIb30BaHNUEM

ammapara anreOpsbl.

3HaTh BO3MOXXHOCTH
pelIeHus 3a1a4 Ha
MMOCTPOCHUE IUPKYJIEM H
JIMHENKOM, 0 KJIaCCHYECKUX
HEpa3pelInMBbIX 3a/1a49ax.
CB000IHO OIIEpUPOBATH
MOHATUSIMH: IIAPOBOM
CErMEHT, LIapOBOM CIIOH,
[IAPOBO CEKTOP, OCHOBAHUE U
BBICOTA CETMEHTA, OCHOBaHHE
1 BBICOTA

[IIAPOBOTO CIIOA.

BreiBoauTh popmMyIsI 11t
HAXO0XJICHUS 00bEMOB
[IIAPOBOTO CETMEHTA,

IIIAPOBOTO CEKTOPA,
wIonanu chepsl.
Jloka3eiBaTh TeOpeMy 00
o0béme mapa. Pemats
CTEpEOMETPUYECKHUE 3a/1a4H,
CBsI3aHHBIE C 00BEMOM I11apa,
IIIapOBOT'0 CErMEHTA,
IIIapPOBOTO CEKTOPA,
TUIOMIAIBIO chephl.
CpaBHuBaTh U




aHAIIM3UPOBATH
YTBEPKACHUS C LEIBIO
BBISIBIICHUSI JIOTUUECKHU
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyKJIeHHM.
AHanu3upoBath U
MOJEJIMPOBAThH Ha

SI3bIKE TEOMETPUU
peanbHbIe CUTYallUH,
CBSI3aHHBIE C 00BEMOM
miapa, mapoBOro CerMeHTa,
IapOBOI'0 CETMEHTA,
TUIOMIABIO chephl.
CB000IHO OIIEpUPOBATH
MOHSITHEM: MTO00HBIE TeNa B
MIPOCTPAHCTBE.

Berauciasats 00bEMBI TEN ©
IIOMOLIBIO ONPENECIIEHHOTO
WHTErpaa.

Pemarts
CTEPEOMETPUUYECKHE
3a/1auu, CBS3aHHBIE C
COOTHOIICHUSIMU MEXTY
IJIOMIAASIMU IIOBEPXHOCTEN
1 00BEMaMH TOAOOHBIX TETI.
[IpoBOIUTH JIOTUYECKHU
KOPPEKTHBIE 1I0Ka3aTEIbHbIC
paccyXIeHHs

P PEIICHUH
reOMETPUUYECKHX 3a/1a4,
CBSI3aHHBIX C BHIYMCIIEHHEM
00BEMOB TeJ € TOMOIIIBIO
ONPEACIEHHOTO

WHTETpaia, HaX0XKJICHUEM
COOTHOIIEHUS MEXTY
TUIOMIA/ISIMH TTOBEPXHOCTEH U
00bEMaMK TOAOOHBIX TEIL
AHanu3upoBath 1
MOJICTTUPOBAThH HA

SI3BIKE TEOMETPUU

pealibHbIe

CUTYaIliH, CBSI3aHHBIE C
00BEMaMH U TIOBEPXHOCTSIMU
Tell,

Ha JI0Ka3aTeIbCTBO U HA
HAXO0XJICHUE TEOMETPUUECKUX
BEJINYUH




JBmxeHust

JIBr>KEHUs IPOCTPAHCTBA.
OtoOpakenust. J|BmwkeHus: u
paBeHcTBO Quryp. O0mme
CBOICTBAa ABM)KCHUI. Buabl
JIBVOKCHUM

NapajuIeIbHBIN IIEPEHOC,
LIEHTpaJbHasi CUMMETpHS,
3epKajbHasi CHMMETpHS,
IIOBOPOT BOKPYT NPSIMOM.
[TpeoOpazoBanus mogo0usl.
[Tpsimast u cdepa Ditnepa.
I'eomerpuyeck

ue 3a7a4u Ha

IIPUMEHEHNE

JBUKCHUS

IIpumenaTs mpaBuna
BBIIIOJIHEHUS

JIEUCTBUM CIIOKESHUS U
BBIYUTAHUSL BEKTOPOB,
YMHOKEHHS BEKTOpa

Ha YUCJIO [PY PELIEHUH 3a/1a4.
Haxonuts KOOPJIUHATHI
BEKTOpa

B IAaHHOM 0asuce u

CTPOUTH BEKTOP 10 Er0
KOOpAWHATAM.

Bcnomuuts onpeneneHue
CKQJISIPHOTO YMHOXEHUS U €T0
CBOICTBA.

BeauciaaTs ¢ moMoIbIO
CKQJISIPHOTO YMHOXEHHUS
JUTUHBI BEKTOPOB, YIJIbI MEXKIY
HUMH, yCTaHaBJINBATh
MEPIECHANKYISIPHOCTD
BEKTOPOB.

AHanu3upoBath 1
MOJIETIMPOBATh Ha

SI3bIKE T€OMETPHH

pealibHbIE

CUTYyalllH, CBSI3aHHBIE C
(U3HMYECKUMU BEKTOPHBIMHU
BEJIMYHMHAMU.

Hcnonws3oBath npu pelieHun
3a]1a4, CBA3aHHbIX C
BEKTOpaMHU

B [IPOCTPAHCTBE,
TUTAaHUMETpUYECcKre GaKThl U
METO/IBI.

CB000/IHO OTIEpUPOBATH
MOHSITHSIMH: OTOOpaKEHUE
IIpOCTpaHCTBa Ha ceOs,
JBUKEHHE ITPOCTPAHCTBA;
LIEHTpaJbHasi, OceBasi U
3epKajbHasi CHMMETPHH,
NapajuIeIbHbIN IEPEHOC;
PaBeHCTBO U MO00HE
buryp.

JIoKa3bIBaTh YTBEPKACHUS O
TOM, 4TO LICHTpaJIbHAs, OCEBAsI
U 3epKajbHasi CHMMETPHH,
NapajuIeIbHbIN IIEPEHOC
ABIIAIOTCS IBUKEHUSAMMU.
BrimonssaTe npeodpazoBaHus




noa00usl.

OnepupoBath NOHATHAMMU:
npsmas u cepa Diinepa.
Pemars

F€OMETPUYECKHE

3aJ1a4u ¢

HCIIOJIb30BaHUEM
JIBMOKCHUH.

Hcnonws30Bath Npu peieHuu
3a]1a4 JBUKCHUS
MMPOCTPAHCTBA U UX CBOMCTBA

IToBTOpEHME,
00001ICHIE 1
CHCTEMaTH3aLMs
3HaHUH

17

O6o0m1aromniee MOBTOPEHHE
MOHATUN U METOJOB Kypca
reOMeTpHUH

10-11 xiaccos,
CUCTEMATU3aLVsl 3HAHUM.
Hcropus pazsurus
CTEPEOMETPHUU KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
VUH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Pemars
CTEPEOMETPUYECKHE
3aJ1a4M Ha

JI0Ka3aTeNIbCTBO
MaTEeMaTHYECKHX
OTHOIICHUM, HAX0XKJICHUE
reOMETPUUYECKUX

BEJIMYMH (AJIUH, YIJIOB,
miomasei, o0bEMOB).
Hcnons30Bath pu pelieHuu
CTEpPEOMETPUUECKHUX 3a]1a4
TUTAHUMETPUYECKUE (PaKThI
U METOJIBI.

[IpoBOIUTH JIOTUYECKHU
KOPPEKTHBIE 10OKa3aTeIbHbIE
paccyxaeHUs

IIPU pELICHNUN
CTEPEOMETPUYECKUX U
IUTAHUMETPUYECKHUX

3ajad.

CpaBHuBaTh U
aHaJIN3UPOBATh

peaJIbHbIE CUTYyalUH

U BBISIBIISITD

BO3MOKHOCTB €€
MOJIETUPOBAHUs Ha

A3BIKE TEOMETPHH.
MopnenupoBarb

peaNbHyIO CUTYyallNIO Ha
A3BIKE TEOMETPUH U




HUCCICA0BATh
MOCTPOCHHBLIC MOACIIN, B
TOM YHUCJIC U C

HCIIOJIb30BAaHUEM
anmapara

anreOpebl.

Hcnons3oBath
KOMITbIOTEPHBIE
IIPOrpaMMBbl pu
peLieHun 3a/1a4.
ITonmyuats
[IPEACTABICHUE 0
TE€OMETPUH KaK 0
pa3BUBAIOLICHCS HayKe,
HCCIIEIYIOIIEH
OKPY’KaOILHN MHp,
CBA3aHHOM C pEAJIbHBIMU
00BbEKTaMH,

IIOMOTAIOIIEH  PELIUTH
peanbHblE  JKU3HCHHBIC

CUTyaLHHu 0 posu
CTEpEOMETPUH B
Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX u
KOMIIBIOTEPHBIX
TEXHOJIOT U

OBIIEE 102

KOJMYECTBO

YACOBIIO

ITPOTPAMME

PABOYASA TIPOTPAMMA YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

HOSICHUTEJIbBHAS 3AIIUCKA
VYueOHblil Kypc «BeposITHOCTD U CTaTUCTHUKA» YIIyOJIEHHOTO YPOBHS SIBISICTCS MPOJIOJKCHUEM H
pa3BUTHEM OJTHOMMEHHOT'0 Y4eOHOIr0 Kypca yriyOJIeHHOro YPOBHS Ha YPOBHE CPEIHETO OOIIEero
oOpasoBaHus. YUeOHbII Kypc NpeaHasHaueH Uit (GOPMUPOBAHHS Y 00YYaIOLINXCS CTATUCTUYECKON
KYJIbTYpBI U TIOHUMAHUS POJIM TEOPUHU BEPOSITHOCTEH KaK MaTeMaTHYECKOT0 HHCTPYMEHTA ISl U3yUCHHS
CITy4aiiHBIX COOBITHH, BETMYUH U TporieccoB. [Tpu uzyuennn kypca odoramaroTcst mpeacTaBIeHHs
o0yyJaromuxcs 0 METoJax UCcCael0BaHus U3MEHUYMBOTO MUPA, Pa3BUBAETCS TOHUMAaHUE 3HAYUMOCTH U
OOIIIHOCTH MaTeMaTHYECKUX METOAOB MIO3HAHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOT'O €CTECTBEHHO-
HAYYHOT'O MHPOBO33PEHHS.
Coneprxanue yueOHOTo Kypca HalpaBiIeHO Ha 3aKperyIeHUe 3HaHWH, TOTyYeHHBIX MIPH U3YYEHUH Kypca
Ha YpOBHE OCHOBHOTO 00I111er0 00pa30BaHus, U Ha Pa3BUTHE NPEIACTABICHUN O CIIy4aifHbIX BEJTMYUHAX U
B3aMMOCBSI35IX MEX/y HUMH Ha BaKHBIX MIPUMEPaxX, CIOXKEThl KOTOPBIX MOYEPITHYTHI U3 OKPYKAIOIIETro
mupa. B pesynprare y o0yuarommxcs 1oHKHO chopMUpoBaThCs MPEACTaBICHHE 0 Hanboee



YIOTPEOUTENBHBIX M OOIIMX MaTEeMaTHYECKUX MOJIEISX, UCTIONb3YEMBIX Ul OTIMCAHHS
AHTPOIIOMETPUUYECKHUX U IeMOrpaUueCcKUX BEJTHMUNH, MOTPEUTHOCTEH B Pa3IUYHbIC PO U3MEPEHUSX,
JUTUTENTFHOCTH 0€30TKa3HON pabOThl TEXHMUECKUX YCTPONCTB, XapaKTePUCTHK MACCOBBIX SIBJICHUHN U
MPOIIECCOB B 001IecTBE. YUeOHBIH Kypc sABiIsieTcst 023011 11 0CBOEHHS BEPOSATHOCTHO-CTATUCTHYECKUX
METO/IOB, HEOOXOJUMBIX CHEIMATNCTaM HE TOJIBKO HHKEHEPHBIX CIICIHATBHOCTEH, HO TaKXKe
COLIMAJIBHBIX U TICUXOJIOTHYECKUX, TTOCKOJIBKY COBPEMEHHBIE OOILECTBEHHbIE HAYKH B 3HAUUTEIbHOM
Mepe UCTIONB3YIOT anmnapar aHajau3a OOJbIINX JaHHBIX. LleHTpaIbHyI0 4acTh y4eOHOTO Kypca 3aHUMaeT
o0CyX/ieHue 3aKOHa OOJIBIINX YuceN — (yHJaMEHTAIBHOTO 3aKOHA MPUPO/IbI, UMEIOIETO
MaTeMaTHYECKYI0 (OpMaTH3aIHIO.

B cooTBeTcTBUY € yKa3aHHBIMH LIEJISIMU B CTPYKTYpe yueOHOro Kypca « BeposTHOCTh M CTaTUCTHKA» Ha
yIIIyOJICHHOM YPOBHE BBII€JICHBI OCHOBHBIE COJIepKaTebHble TMHUN: «Ciiy4yaifHble COOBITUS U
BEpOSATHOCTH» U «CiTy4aiiHble BEIMYMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMHMO OCHOBHBIX JTMHUN B Y4eOHBIN KypC BKIIOUEHBI 3JIEMEHTHI TECOPHH IpadoB U TEOPUU MHOKECTB,
HE00XOIMMBIE /IS TIOJIHOLIEHHOTO OCBOEHHSI MaTepualla JaHHOTO y4eOHOro Kypca M CMEXHBIX
MaTeMaTHYECKUX YUEOHBIX KypCOB.

Coneprxanue muHuU «Ciy4aifHble COOBITHSL M BEPOSTHOCTHY CIIY>KUT OCHOBOM 11 (hOpMUPOBAHUS
IIPEACTABICHUH O PAaCIPENEICHUN BEPOSTHOCTEN MEXK Y 3HAUCHUAMMU CIIy4alHbIX BEIU4YMH. BaxHyro
YacTh B 3TOM COAEpKATEIbHON TMHUN 3aHUMAET U3yUCHHE T€OMETPHUECKOr0 U ONHOMHUAIBHOTO
pacIpeneseHUi U 3HAKOMCTBO C UX HENIPEPBIBHBIMU aHAJIOTAMU — IIOKA3aTEJIbHBIM U HOPMAJIBHBIM
pacrpeneieHUsIMHU.

Tembl, cBsI3aHHBIE C HENIPEPBIBHBIMU CIIyYalHBIMHU BEJIMYMHAMU U PACIPEACIICHUSAMU, AKLEHTUPYIOT
BHUMaHHE 00yYaromUXCcs Ha ONMCAHUU U N3YUYEHUH CITyYalHBIX SIBICHUH C TIOMOIIbIO HETIPEPBIBHBIX
¢ynkuuii. OCHOBHOE BHUMaHUE YACISETCS TIOKAa3aTeIbHOMY M HOPMAJIbHOMY pacpeaeICHUSM.

B yuebHOM Kypce npeaycMaTpuBaeTcs 03HAKOMUTENFHOE U3yUCHHE CBSA3U MEXKY CIIydYaifHBIMU
BEJIMYMHAMU U ONMCAHUE 3TOU CBS3U C MOMOIIBIO KO PHUIIMEHTA KOPPEIALUU U €r0 BBIOOPOYHOTO
aHayiora. JTHU 3JIEMEHTBI COJIEP)KaHUs Pa3BUBAIOT TeMyY «JlMarpamMMbl paccenBaHuUs», U3YUEHHYIO Ha
YPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHMs, 1 BO MHOTOM OIMPAIOTCS HA CBEIEHUS U3 KYPCOB alnreOpsl U
TEOMETPHH.

Eme onuH aeMeHT coaep:kanusi, KOTOPBIN IpeuIaraeTcs Ha 03HaKOMUTEIIBHOM YPOBHE —
MOCTIeIOBATEIbHOCTD CITy4allHbIX HE3aBUCUMBIX COOBITHH, HACTYMAIOIINX B €MHUILY BPEMEHHU.
O3HaKOMJICHHE C pacTpe/ie]ICHUEM BEePOSITHOCTEH KOJTMUECTBA TAKUX COOBITUI HOCUT Pa3BUBAIOIINI
XapakTep U ABISAETCS aKTyaJbHBIM s Oy IyIX aOUTYpPHEHTOB, MOCTYTMAIOUINX HA yueOHbIe
CMELUANBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMHU HAyKaMH, IICUXOJIOTUEH U yIIPaBICHUEM.

OoO1ree YnciIo 9acoB, PEKOMEHIOBAHHBIX JIIsI H3yUEHUS Y4eOHOTO Kypca «BeposSTHOCTh U CTATHUCTUKA»
Ha yriIyOJleHHOM ypoBHE, — 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Hegento), B 11 kimacce — 34 gaca (1
4yac B HEJICIIO).

COJAEP)KAHUE OBYYEHUA

10 KJIACC

I'pad, cBsa3ubIi rpad, myTH B rpade: nukisl U nenu. CreneHs (BaJeHTHOCTh) BepIluHbL. [ padbl Ha
IJIOCKOCTH. JlepeBps.

CrnyuaiiHble SKCTIEPUMEHTHI (OTIBITHI) U CITyYailHbIe COOBITHS. DIIeMEHTapHBIE COOBITUS (MCXOIBI).
BeposiTHOCTB city4aifHOT0 coObITHS. BIM30CTh 4acTOTHI U BEPOSTHOCTH cOOBITHH. CiiyyaiiHbIe OMBITHI C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Omnepanmu Hajl COOBITHAMH: IIepecedeHne, 00beIMHEHNE, TPOTUBOMOIOXKHbIE COOBITHS. JlnarpaMMel
Olinepa. ®opmya c0KeHUs BEPOATHOCTEN.

YcnoBHas BEpOSTHOCTb. Y MHOXKEHUE BEpOsITHOCTEN. [lepeBo citydaiiHoro skcnepumenTa. @opmyiia
nosiHoi BepositHocTU. Popmyia baiieca. HezaBucruMble coObITHS.

bunapHbIii ciydaiiHbIi ONBIT (MCIIBITAHUE), ycrieX U Heyaada. HezaBucumele ncneitanus. Cepust
HE3aBUCHMBIX UCTIBITAHUH /10 TIepBoro ycrnexa. [lepectranoBku u ¢akropuai. Uuciao coyeTanuil.
Tpeyronpauk [Tackans. @opmyna 6unoma HeioToHa.



Cepus He3aBUCHMBIX UcTIbITaHU beprymmm. CiydaiiHbIi BBIOOP U3 KOHEUHOM COBOKYITHOCTH.

Cnyuaiinas BennuuHa. Pacripenenenue BeposiTHocTel. [luarpamma pacnpenenenus. Onepanny Haj
CIIy4yallHbIMU BeIM4YMHAMU. buHapHas ciyualiHasg BennuuHa. [Ipumepsl pacnpeneneHuii, B TOM 4UCIIE
reoMeTpruecKoe U OMHOMHUATBHOE.

CoBMecTHOE pacnpesie/IeHUe IByX ClydalHbIX BelnunH. He3aBucumblie ciydaiiHble BEIUYMHBI.
MatemaTnueckoe 0XKHUAaHNe CIy4aiiHON BeMYuHbI (pactpenenenust). Ilpumepsl npuMeHeHus
MaTEeMaTHYeCKOT0 OXKUJaHUA (CTpaxoBaHue, JoTepes). MaTeMaTuueckoe 0XKuaHue OnHapHOM
CIIy4allHOM BeIMYMHBI. MaTeMaTH4eCcKoe OKUIaHUE CyMMBI CIIy4aiiHbIX BEIUYMH. MaremMaTudecKkoe
OKHJIaHUE TEOMETPUIECKOTO U OMHOMHAIBHOTO pacpeaeICHHUMN.

Jlucriepcust ¥ CTaHAAPTHOE OTKJIOHEHHUE CIy4YaiHOM BeInuuHbI (pactpenenenus). ucnepcus OuHapHOi
CIIy4allHOM BeIMYMHBI. MaTeMaTH4eCcKoe OKHUIaHNUE TPOU3BEICHUS U JUCIIEPCUS CYMMBbI HE3aBUCUMBIX
CllydaiiHBIX BeIMYHH. J{ucnepcus 1 CTaHIapTHOE OTKJIOHEHHE OMHOMHUAILHOTO PACIPEIeICHHS.
Jlucniepcus ¥ CTaHAAPTHOE OTKJIOHEHUE FEOMETPUYECKOTIO PACIIPEACIICHHUS.

11 KJIACC

Hepasenctso Yeobbimena. Teopema Yebsiesa. Teopema bepHysuin. 3akoH OONBIINX YHCEIL.
Bri6opounsiii MeToa uccienoBanuii. BeibopouHnsie xapakrepucTuku. OLieHUBaHUE BEPOSTHOCTH COOBITUS
110 BEIOOPOYHBIM JIaHHBIM. [IpoBepKa MpocTeHIINX TUIOTE3 ¢ MOMOIIBIO U3YUYEHHBIX PACIIPEICIICHUH.
HenpepsiBHble ciydalinbie BeauduHsl. [Ipumepsl. @yHKIHS INIOTHOCTH BEPOSTHOCTH PACIIPEACIICHUS.
PaBHOMEpPHOE paciipesiesieHe U ero CBOMCTBA. 3a/1a4u, IPUBOISALINE K IOKA3aTEIHOMY
pacnpeneseHuo. 3a1auu, MPUBOIALINE K HOPMAJIbHOMY pacnpezeneHuto. @yHKIHs IJI0OTHOCTH
BEPOSATHOCTH MOKA3aTEIBHOTO pacnpeaeneHus, GQyHKINS IUIOTHOCTH BEPOSTHOCTH HOPMAIILHOTO
pactpeneneHus. OyHKIMs INIOTHOCTU U CBOMCTBA HOPMAJILHOTO PACTIPEAEICHUS.

[TocnenoBaTeabHOCTh OIMHOYHBIX HE3aBUCUMBIX COOBITHH. 3a/1aun, MPUBOIAIINE K PACTIPEICTICHHIO
Ilyaccona.

KoBapuarnus nByx cinyyaitabix BennunH. Koadduuument nuneiinoit koppemnsiiuu. CoBMeCTHbIE
HaOI01eHUs IByX BelM4YHH. BeiOopouHblit k03¢ duimenT koppensauu. Paznnune Mex 1y TMHEHHON
CBSI3bI0 U IPUUMHHO-CIICACTBEHHOM CBs3bI0. JIMHEHas perpeccus, MeTO ] HAMMEHBIINX KBAJApPaTOB.

NPEJMETHBIE PE3YJIbTATbBI

K koniy 10 kiacca oOyyaromuicss HAy49uTCs:

CBOOOTHO ONIEPUPOBATH MOHATHAMU: Tpad, MIOCKUH rpad, CBA3HBINA Tpad, MyTh B rpade, 1eMnb, UKL,
JIepeBO, CTENIEHb BEPIIMHBI, IEPEBO CIyYaitHOTO SKCIIEPUMEHTA,

CBOOOIHO OMIEPUPOBATH MOHATUSAMU: CITYYaHBIN SKCTIEPUMEHT (OMBIT), CIydaiiHOe COOBITHE,
AJIEMEHTAPHOE CIIyYaiiHOE COOBITHE (PJIEMEHTAPHBINA UCXOM) CITYYAHOTO OIBITa, HAXOIUTh BEPOSTHOCTH
COOBITHI B OTIBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMU;

HaXOJUTh U (HOPMYITUPOBATH COOBITHUS: TIEpeceyeHrE, O0bEMHEHUE TaHHBIX COOBITHIL, COOBITHE,
IIPOTUBOIIOJIOKHOE JaHHOMY, HCIIOJIb30BaTh JUarpaMMsel Disiepa, KOOPAUHATHYIO IPSIMYIO JUIsl pEIICHUS
3aj1a4, MOJIb30BaThCs (POPMYIION CII0KEHUS BEPOSITHOCTEH JIJIs1 BEPOATHOCTEH IBYX M TPEX CIy4YaiHbIX
COOBITHIA;

OIEPUPOBATH MOHATHIMHU: YCIOBHAsI BEPOSITHOCTb, YMHOKEHHE BEPOSTHOCTEH, HE3aBUCUMBbIE COOBITHS,
JIEpEBO CITy4aifHOTO HKCIIEPUMEHTA, HAXOAUTh BEPOSTHOCTH COOBITHI C TOMOIIBIO TIPABUIIa YMHOXKEHUS,
JiepeBa CIy4aifHOTO ONbITa, UCTIOIBb30BaTh (POPMYILY IMOJHOM BeposTHOCTH, (hopmyny baiieca mpu
pelIeHUH 3a1a4, ONPEeIATh HE3aBUCUMOCTh COOBITHIA 1O (hOpMyJie ¥ IO OPTaHU3aIUH CIYYaiiHOTO
JKCIIEPUMEHTA;

NPUMEHSATH U3Y4YEeHHbIE KOMOMHATOPHBIE (POPMYJIBI TS IEPEUUCIICHUS 3JIEMEHTOB MHOXKECTB,
AJIEMEHTAPHBIX COOBITUH CIy4aiiHOTO OMbITA, PELICHHUS 3ajay 10 TEOPUU BEPOSITHOCTEH;

CBOOOHO ONEPUPOBATH MOHATHIMU: OMHAPHBIN CITy4alHBINA ONBIT (UCTIBITAHUE), YCIIEX U HEYy1aya,
HE3aBUCHMBbIC UCIIBITAHUSI, CEPUs UCTIBITAHUI, HAXOAUTh BEPOSITHOCTH COOBITHIA: B CEpUU UCIIBITAHUH 710
NIEPBOTO yCIexa, B CEpUH HCTIbITaHuil bepHysuin, B ONbITE, CBA3aHHOM CO CIIy4aifHBIM BBIOOPOM M3
KOHEYHOHN COBOKYITHOCTH;



CBOOOHO ONIEPUPOBATH MOHATHAMU: CIIydaiiHasi BEIMUMHA, PAacIpeesieHIe BEpOATHOCTEH, Auarpamma
pacripenenenus, OMHapHas ciaydaiiHasi BEIMUMHA, TEOMETPUUIECKOe, ONHOMHAIILHOE pacipeielieHHeE.

K konmy 11 kiacca oOyyaromuicss HAy49uTCs:
OIIEpUPOBATh NOHATHUSMHU: COBMECTHOE PACIIPEAEICHHUE IBYX CIy4YailHbIX BEJINYHMH, UCIIOJIb30BATh
TaOJIUIy COBMECTHOTO paclpeeeHUs ABYX CIyYalHbIX BETUUMH IS BBIACTICHUS PACIIpEaeIICHUS

Ka)I(,Z[Oﬁ BCJIMYHNHBI, OTIPCACIICHUA HC3aBUCUMOCTH CJIy‘-I&ﬁHBIX BCJINYHH,

CBOOOJTHO ONIEPUPOBATH MOHATHEM MAaTEMaTHUECKOTO OKUAAHUS CITydaiiHON BeNUYMHBI (pactpeaeaeHus),
IIPUMEHATH CBOMCTBA MATEMaTUYECKOT O OKUIaHU IIPU PEILECHUU 3a1a4, BBIYUCIIATH MATEMAaTHIECKOE
OXHJ1aHue OMHOMHUAILHOTO ¥ T€OMETPUYECKOT0 pacpeaeIeHUN;

CBOOOJTHO ONIEPUPOBATH MOHATHAMU: AUCIIEPCHUS, CTAHAAPTHOE OTKJIIOHEHUE CITyYaifHOM BEJTMYUHBI,
IIPUMEHSTH CBOMCTBA AUCIIEPCUH CIy4YailHON BEJIMUYMHBI (paclpeaeeHus ) Ipu pelieHnH 3a1a4,
BBIUUCIIATH IUCIIEPCHUIO M CTAHJIAPTHOE OTKJIOHEHUE FeOMETPUIECKOTO U OMHOMHAIBLHOTO

pacIpenciIeHNN;

BBIUUCIIATH BBIOOPOYHBIE XapaKTEPUCTHKH 110 TAHHOH BHIOOPKE U OLIEHUBATh XapaKTePUCTHKH
TeHEPaJIbHON COBOKYITHOCTH JIaHHBIX IO BEIOOPOUHBIM XapakTepucTukaM. OIleHUBaTh BEPOATHOCTH
COOBITHI U TIPOBEPATH MPOCTEHIIINE CTATUCTUUECKHE TUIIOTE3bI, OJIb3YsICh N3yYEHHBIMU
pacrpeneieHUsIMHU.

TEMATHYECKOE IINTAHUPOBAHHUE

Hasganue Konuuect
OcHoOBHBIE BUBI ACSITEIBHOCTU
pazznena BO 4acoB OcHoBHOE coliep)kaHue
(TeMbl) 0o0y4JarImuxcs
DeMEHTHI 3 I'pad, cBs3HBI rpad, npeacraBieHue [IpencraBnsiTh OOBEKTHI U CBSI3U
TEOpUU 3aJjauu ¢ MoMoInpko rpaga. CreneHb MEXy HUMH € TIOMOIIbIO Tpada,
rpa¢os (BasieHTHOCTD) BepiuHbL. ITyTh B HaXOJUTh IyTH MEXKIY BEPIIMHAMU
rpade. Lenu u nuxinsl. ['padst HA rpada.
IIJIOCKOCTH. [lepeBo ciry4aitHOro Briensts B rpade nenu u IUKIbL.
JKCIIEPUMEHTA Crpouts AepeBo MO ONHUCAHUIO
CJIy4aiflHOT'O OIIbITa, OIMCHIBATh
cllydaiiHbIe COOBITHS B TEPMUHAX
JiepeBa.
Pemrate 3a1auu ¢ IOMOILIBIO
rpa¢os
Crny4aiinbie 3 Crny4aifHble SKCTIEpUMEHTHI (OTIBITHI) U | BbIaensTe 1 onuchiBaTh
OTIBITHI, cllydaifHble COOBITHA. DIeMeHTapHbIe cilyyaifHble COOBITHS B CITy4ailHOM
CIIy4YaiiHbIe coObITHs (McX0b1). BeposTHOCTB OIIBITE.
COOBITHS U cirydaitHoro coobITHs. BeposTHOCTH @opMyIMpOBaATH YCIOBUS
BEPOATHOCTH COOBITHI B OTIBITAX C IIPOBEJICHUS CIIy4allHOT'O OIIBITA.
COOBITHI PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU HaxonuTh BeposITHOCTH COOBITHIA B
COOBITHSMH OIIbITaX C PaBHOBO3MO>KHBIMU
AJIEMEHTaPHBIMU UCXO/1aMU
Onepauuu Haz 5 [Tepeceuenue, oObennHeHNE MHOXKECTB | Mcnonb30BaTh auarpammel Jitiepa

MHOXECTBAMU
U COOBITHSIMH.
Cnoxenue u
YMHOXEHHE
BEPOSITHOCTEM.
YcnosHas
BEPOSTHOCTb.
HeszaBucumnie
COOBITHS

U COOBITHIA, IPOTUBOTIOIOKHbIE
coObITHsI. DOpPMYIIa CI0KEHUS
BEPOSITHOCTEMN Y CIIOBHAsI BEPOSTHOCTD.
YMHOxkeHue BeposTHOcTer. Dopmyra
yCIIOBHOU BeposiTHOCTH. Dopmyria
IOJIHOU BepossTHOCTH. Dopmyiia
baiieca. HezaBucumblie coObITHs

1 BepOaIbHOE OMHUCAaHNE COOBITUI
MIPY BBITIOJIHEHUU OTIepAIIHid HaJ
COOBITHUSIMU.

OueHuBaTh U3MEHEHHE
BEPOSATHOCTEH COOBITHII 11O Mepe
HACTYTIJICHUS IPYTUX COOBITHI B
CIIy4allHOM OIIBITE.

PemraTe 3agaun, B TOM YHCIHE C
WCIOJIb30BaHUEM JIepEBa




CIIly4aifHOTO OIIbITa, (hopMyII
CJIO’KEHUS] U YMHOKEHUS
BEPOATHOCTEMN

DeMEHTHI 4 KomOunaTopHoOe npaBuiio yMHOKEHUsS. | POpMyNIHpOBaTh U JOKA3bIBAThH

KOMOMHATOpH [lepectanoBku u paxropuan. Yucio KOMOUHATOpHBIE (DAKTHI.

KU1 coueranuid. Tpeyrosnbauk [lackais. Hcnons30Bath MpaBUiio

®opmyna bunoma HeroToHa YMHOXXEHHSI, U3YYEHHBIE

KOMOMHATOpHBIE (HOPMYIIBI ISt
MIEPEUNCIIEHNS YIIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM YHCIIE
3JIEMEHTAPHBIX COOBITHH B
CIIy4allHOM OIIBITE.
[Tonp3oBatbes hopmyIon U
TpeyroapHukoM Ilackans nis
ONPEACIICHUS YUCIIA COYETAHUM.
[TpumensaTs Gpopmyiry OuHOMA
HeroTona ams npeoOpazoBaHus
BBIPAXKCHUIN

Cepun 5 bunapHbI C1y4alHBII OIBIT Paz6uBath cioxHbIE

IIOCJIEI0BATEN (ucnpITaHue), ycrex U Heyiaqa. 9KCIIEPUMEHTHI Ha OTAEIbHbIE

BHBIX He3zaBucumsble ucnbitanus. Cepus UCIBITaHUS.

UCIIBITAaHUMN. HE3aBUCUMBIX UCIIBITAHUN 110 IIEPBOTO Pemrats 3a1a4n Ha IOUCK

Hcnbrtanus ycnexa. Cepust He3aBUCUMBIX BEPOSATHOCTEH COOBITHI B cepun

bepnymn. ucneltanuii beprymm. CiayyaitHsiit UCIIBITaHUH J0 NIEPBOTO yCIEXa U B

CnyuaiiHblii BBIOOp M3 KOHEYHOI COBOKYITHOCTH. cepusix ucnblTaHui bepHyun, a

BBIOOp 3 [TpakTudeckas pabora c TaK)K€ B OIbITaX CO CIy4YailHbIM

KOHEYHOMI MCTIOJIb30BAHUEM 3JIEKTPOHHBIX TaONIUI] | BEBIOOPOM M3 KOHEUHOU

COBOKYITHOCTH COBOKYITHOCTH C MCIOJIb30BaHUEM
KOMOWHATOPHBIX (haKTOB U
(dbopMyI1, B TOM YHCIIE B XO/1€
MPAaKTUYECKON pabOTHI C
IIPUMEHEHUEM CTaHAAPTHBIX
byHKIMI

Cnyuaiinble 14 Cnyuaiinas BenuuuHa. Pacnipenenenne | OcBauBaTh NOHATHS: CllydaiiHas

BEJIMYUHBI U BeposATHOCTEN. Jlnarpamma BEJIMYMHA, pacIpeielIeHHE,

pacrpeneneHu pacnpenenenus. Onepaunu Haj TabIuUIa pacipeaesieHus,

A Clly4aiiHbIMM BennuuHaMmu. [Iprumepsl auarpamma pacipeeineHus.

pacupeneneHuid. bunapHas cirydaiinas
BeJIMYuHa. ['eomerpuueckoe
pacupenenenue. bunomuansHoe
pacmpeneneHue. Maremaruyeckoe
0’KMJaHUE CIyYallHON BEJIMYHHBI.
CoBMecTHOE pacnpeiesieHue IByX
Clly4yalHbIX BeJnuuH. HezaBucumele
ciy4aiiHble BeqnuuHbl. CBOMCTBA
MaTeMaTHYECKOT0 OXKUIAHUS.
MatemaTrueckoe OXuJaaHnne OMHAPHOM
CIIy4allHOM BEJIMYMHBI.

Haxoauts 3HaueHus1 CyMMBI U
IIPOU3BENECHNUS CITyHYaiHbIX
BEJIMYHH.

Crtpoutb OMHapHbIE
pacnpeneseHus 10 ONMCAHUIO
COOBITHI B CITy4allHBIX OIBITaX.
Crpouts 1 pacro3HaBaTh
reOMEeTPHUECKOE 1 ONHOMHAIILHOE
pacnpeeseHusl.

Pematp 3a1aun Ha BeIYMCIIEHUE
MaTEMaTHYECKOI0 OKUaHUsL.




MareMaTtnueckoe 0KUIaHHE
reOMETPHUUECKOro U OUHOMHUAIBHOTO
pactpenenenuid. lucnepcus u
CTaHAApTHOE OTKJIOHEHHE. Jlucnepcus
OMHAPHOM CITy4aliHOW BEIWYHHBI.
CaoiicTBa AUCTIEPCHH.
MareMaTtnueckoe 0KUIaHHUE
IIPOU3BEJICHUS U JUCIIEPCUS CYMMBI
HE3aBHCHUMBIX CIIy4YailHbIX BEJIMYMH.
Jucniepcusi OMHOMUATBHOTO
pacrpencieHus.

[TpakTuyeckas pabora c
MCTIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]

CTpouTh COBMECTHBIE
pacnpenenenus. M3yyarb cBocTBa
MaTEeMaTHYECKOT0 OXKUIAHUS.
Pemrate 3a1auu ¢ IOMOLIBIO
U3YUYEHHBIX CBOWCTB.

[To nzydeHHsIM Gopmynam
HaXOJUTh MaTeMaTH4YECKHE
OKUJAHMSI CITy4allHbIX BEJINYMH,
HMMEIOIINX F€OMETPUUYECKOE U
OMHOMMAIBHOE pacrpeieICHUs
OcBauBaTh NOHATHSA: JUCIIEPCHUS,
CTaHJApTHOE OTKIOHCHUE
CIIy4allHOM BEJIMYMHBI.
Haxonute nucnepcuto mno
pacIpenesIeHUIO.

N3yuath cBOKCTBA IUCIIEPCUN.
[To nzydeHHsIM GopMyIam
HaxOJHUTb JUCIIEPCUIO
OMHOMMAIBHOTO pacrpeeieHus, B
TOM 4HCJIE B XOJI€ IPAKTUYECKOU
paboThI

OBILIEE
KOJIMYECTB
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Io
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11 KJIACC

Ha3zBanue pasnena

KonnuectBo

OcHOBHOE coJiep)KaHne

OCHOBHEBIE BUObBI ACATCIIBHOCTHU

(Tempb1) 4acoB o0yJaronmuxcs
3aKoH O0JIbIINX 5 HepaenctBo YeobrbIena. Paz6upath nokazaTenbCcTBa
YUCEN Teopema UeObimeBa. Teopema TEOPEM.
bepnymnu. 3akoH 60mbIIHX OcBauBath BEIOOPOYHBII METOT
yrcen. BeiOopounslit MeTon UCCIIEA0BAHUM, B TOM YUCIIE B
HCCIIE0BAHUM. XO07I€ IPAKTUYECKON pabOThI
[TpakTuyeckas pabora c
MCTIOJIb30BAHUEM SJIEKTPOHHBIX
TaOJIAILL
DeMEHTHI 6 I'enepanbHast COBOKYIIHOCTb U OcBauBaTh NOHATHSA: F€HEPaIbHAs
MaTeMaTH4ECKON ciryuyaiiHast BbIOOpKa. COBOKYITHOCTb, BBIOOpKa,
CTaTUCTUKU 3HAKOMCTBO C BBIOOPOUHBIMH BBEIOOPOYHOE CpeHEE U

xapaktepuctukamu. OneHka
CPEIHETO U TUCIEPCUN
TE€HEPAIIBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX
xapakTtepucTuk. OLleHNBaHNE
BEPOSITHOCTEH COOBITHII 11O
BEIOODKE.

BbIOOpOYHAS TUCTIEPCHSL.
Bbruucnare BBIOOpOYHbIE
XapaKTEPUCTUKHU U HAa UX OCHOBE
OLIEHNBATh XapaKTEPUCTUKHU
TE€HEPAIBHON COBOKYITHOCTH.
OcBauBaTh NOHATHUSA:
CTaTHCTUYECKAsi THUIIOTE3A.




CraTuctuueckas runoresa.
IIpoBepka IpOCTEUIINX TUIIOTES
C TIOMOIIBIO CBOWCTB U3Y4EHHBIX
pacIpenciIeHUi.

[TpakTuyeckas pabora c
HCII0JIb30BAaHUEM DJIEKTPOHHBIX
TadIuUIl

O1eHnBaTh BEPOSTHOCTH COOBITHIA
U IIPOBEPATH MPOCTEHIINE
THITOTE3bI HA OCHOBE BHIOOPOUHBIX
JAHHBIX, B TOM YHUCJIE B XO/I€
MPAaKTUYECKON pabOThI

HenpepsiBHbIe IIpumepsl HENPEPBIBHBIX 3HAKOMMTHCS MOHATHAMMU:
CIly4aliHbIE ciy4yalHbIX BeqnyuH. OyHKIUSA | HENpepbIBHAS CllydailHas
BEJINYUHBI IIJIOTHOCTU BEPOSITHOCTH. BEJINYNHA, HEIIPEPBIBHOE
(pacupenenenus), PaBHOMEpHOE pacnpenencHue. pacrnipenenenue, GpyHKIus
[I0Ka3aTeJIbHOE U IIpuMmepsl 3a1a4, IPUBOASAIIMX K | INIOTHOCTH BEPOSITHOCTH.
HOPMAaJILHOE IIOKa3aTEIIbHOMY U K HaxonuTp BepoOSITHOCTH COOBITHIA
pacrpeneieHus HOPMAaJIbHOMY paclpe/ieieHUsIM. | 110 TaHHOW (PYHKIUHU TIOTHOCTH.
@yHKIUA ITIOTHOCTH 3HAKOMUTHCS C IOHATUAMMU:
BEPOSATHOCTH I10KA3aTEIbHOTO [I0Ka3aTENIbHOE pacIpeieiICHUE,
pacupeneneHus. OyHKIus HOPMAaJIBHOE PacIpeeIeHue.
IJIOTHOCTU BEPOSITHOCTH BriaensaTes 1o onucanuro
HOPMAaJIBHOT'O pacHpeneIIeHUs CIIy4allHbIEC BEJINYHHBI,
pacIpeiesIeHHbIE 110
[I0Ka3aTEJIbHOMY 3aKOHY, 10
HOPMAaJIBHOMY 3aKOHY.
Paz6upats npumepsl 3a1a4,
MIPUBOSAIIMX K II0KA3aTEILHOMY
pacIpeieiIeHHIO U K
HOPMAJIbBHOMY PACIpPEIEICHUIO
Pacnpenencnue IlocnenoBarenbHOCTD BriaensaTs 1o onucanuro
Ilyaccona OJIMHOYHBIX HE3aBUCUMBIX CJIy4alHOT'O OIIbITA BEJINYUHBI,

coObITHil. [Ipumep 3agaumn,
MPUBOALICH K pacipeaesIeHUIO
Ilyaccona.

[TpakTuyeckas padora c
MCTIOJIb30BAHUEM SJIEKTPOHHBIX
TaOJIAILL

pacIpeeiIeHHbIE 110 3aKOHY
Ilyaccona.

Pemarn 3aJa4yu, B TOM 4UCJIC B
XOZI€ IPAKTUYECKON pabOTHI C
MNPUMCHCHUCM CTAHIAPTHBIX
(bYHKIMN 37IEKTPOHHBIX TaOIHIL

CBsi3b MEXITY
CIIy4allHbIMU
BEJIMYNHAMU

KoBapuanust 1Byx ciaydailHbIX
BennunH. Koadduuuent
koppensui. CoBMeCTHbIE
HaOJIOACHNUS IBYX BEJIMYHUH.
Bri6opounsiii k03 durment
koppessauuu. Paznuaue mexny
JIMHEHWHOM CBA3BIO U IPUYUHHO-
CIIEICTBEHHOMU CBA3BIO.
JIunelinas perpeccus.
[TpakTuyeckas pabora c
HCII0JIb30BAaHUEM DJIEKTPOHHBIX
TaOJIAILL

OcBanBaTh NOHATH: KOBapHaLus,
KO3 PHUIUEHT KOppEsLuH,
JIMHEWHAs 3aBUCUMOCTb.
OneHuBaTh XapakTep CBA3U
MEXy CIIy4ailHIMU BeTMUUHAMH,
UCXO0/1s U3 TIPUPO/IbI TAaHHBIX U
BBIUMCIICHHBIX XapaKTEPUCTHK.
Vcnonb30BaTh AuarpaMmbl
paccenBaHUs U1 U300paskeHUS
COBMECTHOT'O paCCEUBaHUS
JTAHHBIX.

Haxonuth k03¢ $urenTs! ocu
JMarpaMMBbl, B TOM YHUCIIE B X0J1€
MPAaKTUYECKON pabOTHI C
NIPUMEHEHHEM CTaHIapTHBIX
byHKIMI




Oo6o0uieHue u 11 [IpencraBneHue JaHHBIX C [ToBTOPATH U3yYEHHOE U

cucreMaTrmu3anus IIOMOIIBIO Ta6J'II/II_I " Juarpamm, BBICTpanBaTh CUCTCMY 3HAHUM

3HaHUU onucarenbHasi CTaTUCTHKA,
OIIBITHI C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMHU COOBITUSAMU,
BBIYMCIICHUE BEPOSTHOCTEN
COOBITHI ¢ IPUMEHEHHUEM
dbopmyn u rpapuuecKux
METOA0B (KOOpAMHATHAS
npsimasi, 1epeBo,

auarpamma Oilniepa),
CIIy4aiiHbI€ BEJINYMHBI U
pacnpenenesus,
MaTEMaTHUYECKOE OXKUAAHNE
CIIy4allHOM BEJIMYHHBI

OBILIEE 34
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

O0s13aTeIbHBIE MAaTEePHAJIBI JIS1 YYCHHKA

1. MaremaTuka: anredpa 1 Hadaia aHaiu3a, reoMeTpus. Anredpa 1 Havyana aHanuza. 10 kiacc:
yriryoneHHbIi ypoBHH: yueOHuk / A. I'. Mepansk, [I. A. Homuposckuii, B. M. ITonskoB — Mocksa:
IIpocsenieHue.

2. MaremaTtuka: anredpa 1 Hadaja aHaJiu3a, reoMeTpus. Anredpa u Hadana aHanusa. 11 kiacc:
yriryoneHHbli ypoBHH: yueOHuk / A. I'. Mepansk, [I. A. Homuposckuii, B. M. ITonskoB — Mocksa:
IIpocsenienue.

3. Maremaruka: anrebpa 1 Hauana aHanu3a, reometpus. ['eometpus. 10 - 11 kmacebl: yaeOHUK IS

0011e00pa30BaTeIbHBIX OpraHu3auii: 6a30Bblif U yriyonennslid ypossu. / [JI. C. Atanacss u ap.]. - M.:

IIpocsenienue.

Indpossie 00pazoBaTenbHbIE pecypChl

1. DnexTpoHHbIN 00pa3oBaTenbHbIN pecypc «lomamnue 3aganus. Cpennee oduiee oOpa3oBaHue.
I'eomerpusy», 10-11 knacc, AO U3narensctBo «IIpocBenienue»

2. DneKTpoHHBIH 00pa3oBaTeNnbHbIN pecypc «Jlomamnue 3aganus. Cpennee obuiee oOpa3oBaHue.
Anrebpay, 10-11 kimace, AO M3narenscTBO «IIpocBemieHme»

3. Tpenaxep «O6nako 3HaHMi». Maremaruka. 10 kmacc, OO0 «Duzukon Jlad»

4. Tpenaxep «Ob6nako 3Hanui». Maremaruka. 11 kimacc, OOO «Duzukon Jladc»

O¢pununanbHbie CAUTBI



1. OpunmansHbIil caiitT MuHHcTepcTBa 00pazoBaHus U Hayku Poccuiickoit deneparui -
http://www.mon.gov.ru;

2. @enepanbublil mopran "Poccuiickoe obpazosanue"” - http:// www.edu.ru;

3. http://fipi.ru «®enepanbHbIi HHCTUTYT MEAArOTMYECKUX U3MEPEHUID)

Hudpossie o0pazoBaTenbHbIe pecypebl ceTu MHTepHeT

1.Mudpopmanmonnas cucrema "EnnHoe 0KHO 10CTyna K 00pa3oBaTelbHBIM pecypcam” -
http://window.edu.ru;

2. Odunmansabiii noptan noaaepxxku EI'D http://ege.edu.ru/ru/index.php

3. Enunas komneknus nudpoBbIX 00pa3oBaTeabHBIX pecypcos -http://school-collection.edu.ru;

4. @enepanbHbIi HEHTP MHPOPMALIMOHHO-00pa30BaTENbHBIX pecypcoB -http://fcior.edu.ru.

5. DNeKTpOHHBIN apXUB HAYYHO — MOMYJISIPHBIX KypHaiIoB http://library.controlchaostech.com/bel/

6. Criicok caiiToB, peKOMEHJOBAaHHBIX JIJIsI HCTIOJIH30BAHMS O0YUYAIOIIMMHUCS U TIPETIOAaBATEIISIMU IS
JIOCTYTIa K BBICOKOKauecTBEHHBIM DOP

http://www.mon.gov.ru/ - MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
http://www.uznai-prezidenta.ru/ - lerckuii caiit IIpesnnenrta Poccuiickoit deneparuu
http://www.ege.edu.ru/ - [Topran undopmannonHoii noanepxkku EI'D
http://www.eidos.ru/olymp/ - Bcepoccuiickue qUCTaHIIMOHHBIE 3BPUCTUYECKHE OTUMITHA B
http://www.rusolymp.ru Beepoccuiickast onummnuaga mkoJIsHUKOB

http://www.en.edu.ru - EctecTBeHHOHaY4YHBII 00pa30BaTeIbHbIIN MOpTal

http://ege.edu.ru- [lopran nuadopmanoHHON NoAAEP)KKKU ENMHOTO TOCy1apCTBEHHOTO SK3aMeHa
http://www.school.edu.ru - Poccuiickuii 001eo0pa3oBaTenbHbIi TOPTAT
http://vschool.km.ru - Bupryansnas mxkona Kupumna u Medonus
www.school-collection.ru - Enunas kosexiust tupoBeIX 00pa3oBaTeIbHBIX PECYPCOB
http://www.edu.ru - @enepanbublii mopran «Poccuiickoe o6pazoBaHuey

http://school-collection.edu.ru/collection/matematika/ — matrepuansl mo maremaruke B Ennnoit
KOJIJICKIIMH TU(PPOBBIX 00pa30BaTEIbHBIX PECYpPCOB

http://www.uztest.ru — EI'D mo maremaTuke: moJroToBka K TECTUPOBAHUIO

http://www.maht-on-line.com — 3aHumMaTenpHast MaTeMaTUKa — NIKOJIbHUKAM (OJIMMITHAIbI, UTPHI,
KOHKYPCBI 10 MaTEMATHKE)

http://www.mathkang.ru — Mex1yHapoJHbII MaTeMaTudeckuii KOHKypc «KeHrypy»

http://http://ege2011.mioo.ru — MOCKOBCKHII HHCTUTYT OTKpPBITOTO 0Opa3oBanus, cuctema Cratl pan



