rocyIapcTBeHHOE OI0/pKeTHOE 00meo0pa3oBaTenbHOe yupexkaenne CamapcKkoi 00J1acTH CPeIHSS
obmmeobpaszoBarenpHas mkoia uMeHu I'epost Coserckoro Coroza @Eénopa Huxomaesnua Mxeneposa
c. PricaiiknHo MmyHnnunansHoro paiiona [loxsuctaeBckuit Camapckoii o0nacTu

IIpoBepeno Yr1BepxaeHo npukazoM Ne72 - ox
3am. qupekropa o YBP
ot 31 aBrycra 2023 r.
TuxonoBa U.A.

(moamucs) (®HO) 1.0. JUPEKTOpPA Hcaes A.B.
30 aBrycra 2023 . (mozmuch) (®UO)

K@epoBa

bIGAWKNHO

M B A ; } il
cae aeB A. B.,

¥W090574@yand

PABOYAS ITPOT'PAMMA

[Ipenmer (kypc) MaremaTuka (0a30Bblii YPOBEHD). AJiredpa M HayaJia aHAJIN3a
Knace  10-11 kaacc
OO11ee KoJIMYECTBO YacoB MO yyeOHOMY aHy _170 4.

Cocrasiena B coorBercTBrH ¢ DenepanbHoil pabouei mporpaMMoi Mo MaTeMaTHKe
(HaMMEHOBaHHUE MIPEIMETa)

Y4eOHuKHU:

AmumoB III. A., Komsarun 1O. M., Tkau€Ba M. B. u nap.//Maremaruka: anrebpa W Hauaia
MaTEeMaTHYeCKOTro aHalln3a, reoMeTpus. Anredpa M Hayala MaTeMaTHYeCKOro aHanusza. ba3oBwiii u
yriyonéunsiit ypoBuu. 10-11 kmace. M.: [Ipocsemenue, 2023 T.

[Ipenmer (kypc) _MartemaTuka (0a30Bblii YpoBeHb). ['eomeTpusi

Kmacc  10-11 kaacc

OO11ee KoJIMYECTBO YacoB MO yyeOHOMY iany 102 4.

CocraBneHna B cooTBeTcTBUH ¢ DepepanbHON paboueli mporpaMMoii o MaTeMaTuKe
(HanMeHOBaHHUE TIPEaMETa)

Y4eOHUKH:

Atanacsn JI.C., byryzoB B.®., Kamomues C.b. u gp. Martemaruka: anrebpa u Hayaia
MaTeMaTHYecKoro aHaiusa, reomerpus. ['eomerpus. 10-11 k. Ba3oBblit u yriyOna€HHBIN ypOBHH,
OAO "UznarensctBo "[Ipocsemnienue”, 2019

[Tpenmer (kypc) MaTtemaTunka (0a30Bblii YPOBeHb). BeposITHOCTh M CTATHCTHKA

Knace  10-11 kaace

OO11ee KOIMYECTBO YacOB MO yyeOHOMY IJIaHy _68 4.

CocraBnieHna B cooTBeTcTBUH ¢ DeiepanbHON paboueli mporpaMmMoil o MaTeMaTHKe
(HauMeHOBaHUE MIPEIMETa)

Paccmotpena Ha 3acenqanuu MO YUHTENIEH ECTECTBEHHO-MAaTEMaTUYECKOr0 1IUKIA
(Ha3BaHME METOINIECKOTO OOBEIMHEHUS)

IMporokom Ne 1 or« 29 »  amrycra 2023 1.

PykoBogurens MO Huxonosa T.I1.

(monnuce) (®HUO)



INOACHUTEJIBHASA 3ATIMCKA

Pabouas mnporpammano yuyeOHomy mnpeamery «MaremaTnkay 0a30BOro YPOBHS JId
obyyaromuxcs 10 kiaaccoB pazpaboraHa Ha ocHoBe Ha dDezepalibHON paboyell MporpaMMbl CpeiHEro
ob1iero oopazoBanus npeamera «MaTemaTuka» 6a30BOTO ypOBHSI.

Peanuzanus  mporpammbl  o0ecrieuyuMBaeT — OBJAJEHHE  KIIOUEBBIMH  KOMIIETEHLUSMH,
COCTABIIIIOUIMMHM OCHOBY JJISI CaMOpa3BUTUS M HEMPEPHIBHOIO O0pa3oBaHMA, IIEIOCTHOCTh
OOIIEKYJIBTYPHOI'O, IMYHOCTHOT'O U II03HABATENILHOTO PA3BUTUSA JIMYHOCTH O0yUaAIOIIUXCSL.

B paboueil nporpamMMe y4TeHbl UJeU U MOJoXkeHus «KoHIenuuu pa3sBUTHS MaTEMaTHYECKOIO
obpazoBanus B Poccuiickoit @enepanumn». B cOOTBETCTBUM ¢ Ha3BaHUEM KOHLEIIIMA MaTeMaTHYECKOe
o0Opa3oBaHKE JOJDKHO, B YaCTHOCTH, pellaTh 3aqady OOecledeHHs] HEOOXOJMMOro CTpaHEe 4YHciia
BBIITYCKHHKOB, MaTEMaTHUECKas IOATOTOBKA KOTOPBIX AOCTATOYHA JUIsl IPOAOIIKEHHsI 00pa3oBaHus 110
pa3IMYHBIM HANpaBICHUSIM, BKIIOYas IMPENOJaBaHUE MATEMaTUKHM, MAaTEMaTHUYECKHUE HCCIIEJOBaHMUS,
paboty B cdepe HHPOPMAIMOHHBIX TEXHOJOTMH W Jp., a Takxke oOecledeHus A KaKIOoro
00ydYaromerocsi BO3MOXKHOCTH JIOCTHJKEHUS MAaTEMaTHYECKOM MOArOTOBKM B COOTBETCTBUH C
HEOOXO/JMMBIM €My YypOBHEM. VMIMEHHO Ha pelleHue 3THX 3ajay HalesneHa pabouas Mporpamma
yrIIyOJIE€HHOTO YPOBHSI.

B snoxy mudpoBoii TpaHchopmauuu BceX cep 4enoBEYECKOH AEATEIbHOCTH HEBO3MOXKHO
cTath 0Opa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0€3 XOpOoIIel MaTeMaTH4eCKOH MOJIrOTOBKH. JTO
00YCJIOBJIEHO T€M, YTO B HAIIM JTHU PACTET YUCIIO CIIELUAIBHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM
PUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJOTHUECKUX 00IaCTsIX, U
Jake B T'yMaHuUTapHbIX cdepax. Takum oOpazom, Kpyr oOydaromuxcs, Ui KOTOPBIX MaTeMaTHKa
CTaHOBHTCS 3HAYMMBIM TpeAMETOM, QYHIaMEHTOM 00pa30BaHMs, CYIIECTBEHHO pacimupsercs. B Hero
BXOJSIT HE TOJIBKO OOydYaroluecs, IUIAHUPYIOIIME 3aHUMATbCs TBOPUECKOM M MCCIEN0BATENbCKON
paboToii B obmacTu MareMaTHKH, HHPOPMATUKH, GU3NKH, SKOHOMHUKHU U B APYTHX 00JACTAX, HO H TE,
KOMY MaTeMaTHKa HY>KHa JIJIsl UCIIOJIb30BaHUs B IPOQeccusix, He CBA3aHHBIX HEITOCPEICTBEHHO C HEll.

[IpuknanHas 3HaYMMOCTb MAaTEMAaTUKH OOYyCJIOBJIEHA TEM, 4YTO €€ IPEeIMETOM SBJISIOTCS
(byHIaMeHTallbHbIE CTPYKTYphl HAIEr0 MHpa: IPOCTPAHCTBEHHbIE (OPMBI U KOJIWYECTBEHHBIC
OTHOIIEHHUS, (PYHKIMOHAJIbHBIE 3aBUCHUMOCTH M KaTErOpUM HEONPEAEeNEHHOCTH, OT IPOCTEHIINX,
YCBAaWBaEMbIX B HEIMOCPEICTBEHHOM OIIBITE, IO JOCTaTOYHO CJIOXHBIX, HEOOXOAMMBIX Ul Pa3BUTHUS
HAayYyHBIX M TEXHOJOTWYECKUX uJeH. be3 KOHKpPEeTHBIX MaTeMaTH4eCKHX 3HAaHUU 3aTpyAHEHO
[IOHVMMAaHHUE MPUHIMIIOB YCTPOMCTBA M HCIIOJIB30BAHMS COBPEMEHHOW TEXHMKH, BOCHPHITHE U
MHTEpIpeTalysl pa3sHOOOpa3HON COLMAIBHOW, SKOHOMHYECKOH, NOJUTHYECKONW HHpOpManuu,
Mao3(ppeKTUBHA ~ TOBCEIHEBHas  NpakTU4eckas  JesTelbHOCTh. Bo  MHormx  cdepax
npodeccuoHaNbHON e TeNbHOCTH TPEOYIOTCSI YMEHHS BBIIIOJHATH PacYEThI, COCTABIIATH AJITOPUTMBI,
IPUMEHATH (POPMYJIIBI, TPOBOIUTH T€OMETPUUECKHUE U3MEPEHUS U TOCTPOEHUS], YUTATh, 00pabaThIBaTh,
MHTEPIPETUPOBATh U MPEJCTABIATh UH(POPMALIMIO B BUAE TAaOJUL, [UarpaMM U rpadukoB, TOHUMATh
BEPOSTHOCTHBIHN XapakTep CIydyaiiHbIX COOBITHH.

OnHOBpEMEHHO ¢ pacuIipeHueM chep MpUMEHEHHs] MaTEMATUKH B COBPEMEHHOM O0IIeCTBE BCE
Oosiee BaKHBIM CTAaHOBUTCSI MaTeMaTHUYECKUI CTHJIb MBILUICHUS, TPOSIBISIONINICS B ONpeAeIEHHBIX
YMCTBEHHBIX HaBbIKaX. B mpoiiecce n3ydyeHus MareMaTHKU B apceHall IPUEMOB U METOJIOB MBILILICHUS
YeJIOBeKa eCTECTBEHHBIM O00pa3oM BKJIIOYAIOTCA HMHAYKIHUS M JeAyKOus, o0oOuieHue u
KOHKpEeTH3alusl, aHAJIU3 U CUHTE3, KJIacCU(pUKaIUs U cucTeMaTH3alus, abcTparupoBaHie U aHaJIOTHS.
OOBEeKThl MATEMAaTUYECKUX YMO3AKIIIOUCHUH, TIPAaBUJIa UX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX IOCTPOEHUH, CHOCOOCTBYIOT BBIpaOOTKE yMeHHUs (HOpMynIHpoBaTh, OOOCHOBBIBATH U
JIOKa3bIBaTh CY)XJEHHs, T€M CcaMbIM (OPMHUPYIOT JIOTHYECKUH CTHIb MbIIUICHUS. Bemymias poib
NPUHAUVISKUT MaTeMaThuke B (QOPMHUPOBAHUU AITOPUTMHUYECKONM KOMIIOHEHTHl MBIIUIEHUS U
BOCIIMTAHMM YMEHMM JEHCTBOBATH IO 3aJaHHBIM aJrOPUTMaM, COBEpPUIEHCTBOBATH W3BECTHBHIE U
KOHCTPYHpOBaTh HOBbIe. B mporecce pemieHus 3ajad — OCHOBBI Ul OpraHM3alui yuyeOHOU
NEATEIBHOCTH HAa YPOKAaxX MaTeMaTHMKM — pa3BUBAKOTCS TBOPYECKAs W IPHUKJIAJHAs CTOPOHBI
MBIIIEHHUS.



OOyuenne maremMaTHke JaET BO3MOXXHOCTb Pa3BUBATh y YYAILIMXCS TOYHYIO, PALlMOHAIBHYIO U
MH(OPMATUBHYIO pPEYb, yMEHHE OTOWpaTh Haubojiee MOIXOJAIIME S3BIKOBBIE, CHUMBOJIMYECKHE,
rpaduUecKue cpecTBa IS BRIPAKECHUS CYXKICHUN U HATJISAHOTO UX MPEICTABICHHS.

Heo0xomuMbIM KOMIIOHEHTOM 001ell KyJIbTypbl B COBPEMEHHOM TOJIKOBaHHHM SIBIISIETCA o01iiee
3HAKOMCTBO C METOJaMU IO3HAHUS JEUCTBUTEIBHOCTH, MPEJCTABIECHUE O MpPEIMETE U METOJE
MaTEMaTHKHU, €ro OTIMYUSAX OT METOJOB €CTeCTBEHHBIX U T'YMAaHMTAPHBIX HAayK, 00 OCOOEHHOCTSIX
OPUMEHEHUS MAaTEeMaTWKH JUIsl PEeHIeHUS HAy4YHBIX M TNPHUKIAJHBIX 3a7a4. Takum o0pasom,
MaTeMaThueckoe 00pa3oBaHKe BHOCUT CBOM BKJIaJ B pOpMHUpPOBaHUE OOIIEH KyIbTYphl YeJIOBEKa.

W3yueHnne MaTeMaTUKHU CIOCOOCTBYET SCTETHUYECKOMY BOCIIMTAHHUIO YEIOBEKAa, MOHUMAHHUIO
KpacoTbl M WM3ALIECTBA MAaTeMaTHYECKHUX PACCYXKICHUN, BOCHPUATHUIO TECOMETPHUUECKUX (opM,
YCBOEHHUIO UJIEU CUMMETPUH.

HEJIN U3YYEHUSA YYEBHOI'O IPEJIMETA «MATEMATUKA»

[IpuopurerHpIMHU 1IEIIMU 00yUeHHUST MaTeMaTrke Ha ypoBHEe COO  ABISIFOTCA:

— dbopMUpOBaHUE IICHTPAIBHBIX MATEMATHUYECKUX IOHSATHH (YHCIIO, BEIMYWHA,
reoMeTpuueckas (¢urypa, ImepeMeHHas, BEpOATHOCTb, (YHKIUS), OOECIEUNBAIOIINX
MIPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MAaTEMaTHUECKOTO 00pa30BaHUs 00YJAIOIINXCS;

— MOJIBEICHUE YyYalIMXCid Ha JOCTYIHOM JMJIi HHX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaT€MaTUKU U OKPYXKAIOIIero MUpa, MOHUMAaHUEe MaTeMAaTUKH KaK YacTH 0oO1ei
KYJIbTYpPbI UEJIOBEUECTBA;

— pa3BUTHE MHTEJUIEKTYalbHBIX W TBOPYECKMX CHOCOOHOCTEM  ydammxcs,
MO3HABATENIPHON aKTHUBHOCTH, HCCJIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTU MBIIUICHUS,
MHTEpeca K U3Y4EHHUIO MaTeMaTUKH;

— dbopMupoBaHre (QYHKIHMOHAIBHON MaTEeMaTHUYECKOl TPAaMOTHOCTH: YMEHHUSA
pacrno3HaBaTh MAaTEMAaTUYECKUE ACIIEKThI B PEabHBIX KU3HEHHBIX CUTYallUAX U MPH U3YUYECHUU
IPYTUX  y4yeOHBIX  TNPEAMETOB, MPOSBIEHUS  3aBUCUMOCTEM M 3aKOHOMEPHOCTEH,
(dbopMynHupoBaTh UX Ha A3BIKE MATEMATHKU U CO3/1aBaTh MaTeMAaTHUYECKUE MOJIENU, IPUMEHSITh
OCBOEHHBIM MaTeMaTHYeCKHIl amnmapaT AJis pelieHUs IPaKTUKO-OPUEHTHPOBAHHBIX 3ajad,
WHTEPIPETUPOBATH U OLIECHUBATH MOJTYYEHHBIE PE3YIbTaTHI.

OcHoOBHbIE TUHUM coliepKaHus Kypca mareMaTuku B 10—11 kmaccax: «Hucna v BeIUKCICHUS,
«Anredpa»  («AnreOpanueckue  BBIpaXKEHUS», «YpaBHEHHUS U  HepaBeHCTBa»), «Hauama
MareMaTtuuyeckoro aHanuszay, «['eomerpus» («I'eomerpuueckue GUrypsl u ux cBocTBay, «M3mepenue
TEOMETPUUYECKUX BEIUYUH»), «BeposTHOCT, u craTucTukay. JlaHHbIE IMHUU Pa3BUBAIOTCS
napajulesibHO, KaX/Jas B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBHCHUMO OJHA OT
Ipyroil, a B TECHOM KOHTaKTe M B3auMojeicTBuu. Kpome 3Toro, mx oOBEIUHSET JOTMYecKas
COCTaBJIsONIasl, TPAAUIMOHHO NpUCYyIlas MaTeMaTUKEe M IMPOHMU3BIBAIOIIAs BCE MaTeMaTUYECKHe
Kypchl U conepxkarenbHble JuHHH. CdopmynupoBanHoe B DenepalbHOM TOCYIaPCTBEHHOM
o0pa3oBaTebHOM CTaHJapTe cpeaHero oomiero obOpazoBaHus TpeOOBaHUE «BIAJACHUE METOJAMHU
JI0Ka3aTeNbCTB, aJrOpUTMaMU PEIIeHUs 3a/ady; yMeHue (hopMynHpoBaTh OMpEAENeHUs, aKCHOMBI U
TEOPEMBI, NPUMEHATh WX, HMPOBOAUTH JIOKA3aTEIbHBIE PACCYXKIECHUS B XOJE pPELICHHUS 3agau» OT
HOCHUTCS KO BCeM Kypcam, a (popMHpOBaHUE JIOTMUECKHUX YMEHHUH pacrpeaenseTcss Mo BCeM rojaM
oOy4eHHs Ha YPOBHE CPETHETO 00IIero 00pa3oBaHMs.

MECTO YYEBHOT' O IPEJIMETA «<MATEMATHUKA» B YYUEBHOM IIVIAHE
B coorBerctBUM ¢ DepepanbHBIM rOCyIapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM CPEIHEro
oOmiero oOpa3oBaHMsl MaTeMaTHKa SBJSETCS O0sf3aTeIbHBIM TPEAMETOM Ha JaHHOM YpPOBHE
obpazoBanus. Hactosimelt paboyeil mporpaMmoit mpeaycMaTpuBaeTcsl H3ydeHue yuyeOHOro mnpeaMera
«MareMaTnka» B paMKax TpEX ydeOHBIX KypcoB: «AnreOpa M Hadajla MaTeMAaTU4YECKOTO aHAJIN3a»,
«['eomerpusi», «BeposTHOCTD M cTaTucTHKa». POPMUPOBAHME JIOTUYECKUX YMEHHH OCYILECTBISAETCS
Ha MPOTSHKEHUH BcCeX JIeT OOydeHHs B CTapuieil IIKoJjie, a 3JIEMEHThl JIOTUKH BKJIIOYAIOTCS B



COACPIKAaHUC BCCX HA3BAHHBIX BBIIIC KYPCOB.
B y4yebnoM mnane Ha m3ydeHune MareMatnkd B 10—11 kmaccax oTBOauTCS S5 y4eOHBIX 4acoB B
HEJ/IeIo Ha 6a30BOM YPOBHE B TEUEHHE KaXI0TO roja ooydenus, Bcero 340 yueOHbIX 4acoB.

MJIAHUPYEMBIE PE3YJbTATbI OCBOEHHUS YUYEBHOI'O TIPEJMETA
«MATEMATHUKA»
OcBoeHue ydeOHOro mpeamera «MaTeMaTHKa» JODKHO 00eclieunBaTh JOCTHKCHUE HA YPOBHE
cpenHero oOmiero oOpa3oBaHUs CIEAYIOIIMX JIMYHOCTHBIX, METAlPEAMETHBIX M IIPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

JUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS IIpPOrpaMMbl ydeOHOro mpeamera «MaTemaTHKay
XapaKkTepU3yHOTCS:

['paxxmanckoe BocmuTaHUE:

c(hOPMHUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIMK 00YYAOMIErocss KaK aKTHBHOT'O M OTBETCTBEHHOTO
YJieHa POCCHUUCKOro OOIIeCTBa, MPEACTABICHUEM O MaTEeMaTHUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUH, MPOIEIyp TPa)kITaHCKOro oOmmiecTBa (BBIOOPBI, OMPOCHI W TIp.),
YMEHHEM B3aWMOJICUCTBOBATh C COIUAIBHBIMU MHCTUTYTAMH B COOTBETCTBMM C UX (YHKIHSIMH U
Ha3HAYCHHUCM.

[TarproTryeckoe BociuTaHuUE:

c(OPMHPOBAHHOCTHIO POCCHUICKON TIpa)XITAHCKOW HMICHTUYHOCTH, YBKEHHUS K IMPOIUIOMY U
HACTOSIIIEMY POCCHUICKOM MAaTE€MaTHWKH, LIEHHOCTHBIM OTHOLUEHUEM K JOCTHIKEHHUSIM POCCHUMCKUX
MAaTEMaTUKOB U POCCUMCKOW MAaTEMATHYECKOM LIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JTOCTUKECHUM B IPYTUX
HayKax, TEXHOJIOTHSIX, cepax SIKOHOMHUKHU.

JIyXOBHO-HPABCTBEHHOTI'O BOCITUTAHHS:

OCO3HAaHHEM JIYXOBHBIX LIEHHOCTEW POCCHIICKOro Hapoza; chOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, ITUYECKOTO MOBEACHUSA, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTHKEHUM HAYKH U
JEeSITeNIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETro.

DCTEeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOILLIEHHUEM K MHPY, BKIIOYAs ICTETHUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW,
00BEKTOB, 3a/lay, PEIICHUH, pPACCYXKIACHHUI; BOCIPUUMYUBOCTHIO K MATEMAaTHYECKUM acCIeKTaMm
Pa3IMYHBIX BUJIOB HCKYCCTBA.

®du3nyeckoe BOCIINTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUS MPUMEHATH MaTeMaTHUECKHUe 3HAHUS B MHTEpecax 30pPOBOTO U
0e3omacHOTO 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO (3J0pOBOE MHUTAHHE,
cOanmaHCHUpPOBAaHHBIA PEXXKUM 3aHATHH M OTABIXA, perynspHas (u3nueckas aKTUBHOCTD); (PU3HUECKOTO
COBEPUICHCTBOBAHMS, TP 3AHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATETbHOCTHIO.

TpynoBoe BoCcIUTaHHUE:

TOTOBHOCTBIO K TPY/y, OCOZHAHHEM IIEHHOCTH TPYAOIIO0MS; HHTEPECOM K pa3IMuHbIM chepam
npodeccHOHABHON NIeATENbHOCTH, CBS3aHHBIM C MaTEMAaTHKOM M €€ MPHUIOKEHUSMU, yMEHUEM
COBEpIIATh OCO3HAHHBIM BHIOOP Oynymied mpodeccuu W peaau30BBIBATH COOCTBEHHBIC >KU3HEHHBIC
TUTaHBI; TOTOBHOCTBHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3OBaHHI0 U CaMOOOPAa30BaHMIO HA
MPOTSKEHUW BCEW KU3HHW; TOTOBHOCTBHIO K AKTUBHOMY YYAaCTHIO B PEIICHHHM TMPAKTUYECKUX 3a7a4
MaTeMaTUYeCKOW HAMpPaBIE€HHOCTH.

DKOJIOTHYECKOE BOCITUTAHHUE:

c(hOpMUPOBAHHOCTHIO 3KOJIOTHYECKOM KYJbTYpHI, IMOHMMAaHUEM BIIUSTHAS
COIMAJIbHO-3KOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COLMAIIBHOM Cpe/lbl, OCOZHAHUEM
rI100aTBPHOTO XapakTepa SKOJOTHYECKHX MPOoOJieM; OpHeHTalueld Ha MPUMEHEHHE MaTeMaTHYeCKUX
3HAHUH U1 pelIeHUs 3a7a4d B 00JIaCTH OKPY’KAIOIIEH Cpebl, MJIaHUPOBAHUS TIOCTYIIKOB M OIEHKH X
BO3MOXHBIX MOCJIEICTBUI JIJISI OKPYKAIOILIEH CPEBL.

[leHHOCTH Hay4HOTO MTO3HAHUA:



c(OPMHPOBAHHOCTHIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKH U OOLIECTBEHHOW MPaKTUKH, MTOHMMAHUEM MaTeMaTH4YeCKOW HayKu Kak cepbl YeloBeYeCKOU
JESTEIbHOCTH, 3TANlOB €€ Pa3BUTHUS U 3HAYMMOCTH JUIsl Pa3BUTHS LIUBWIM3ALMN; OBJIAJIEHUEM S3BIKOM
MaTEeMaTUKd M MaTeMaTHYeCKOH KyJIbTYpOH Kak CpEICTBOM I[IO3HAHUS MHpaA; TOTOBHOCTHIO
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JEATEIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIE pe3yJbTaThl OCBOEHHUS IMpOrpamMMbl ydeOHOTro mpeamera «MaremaTHKa»
XapaKTepU3yIOTCs OBJIAJCHUEM YHHUBEPCAJIbHBIMHU IO3HABATEILHBIMU JCHCTBUSMH, YHUBEPCAIbHBIMU
KOMMYHHMKATUBHBIMU JIEMCTBUSIMU, YHUBEPCAIbHBIMU PETYIATUBHBIMU JEHCTBUSAMHU.

1) YHuBepcanpHble T03HAaBaTEIbHbIC JCHCTBHS, O0OecreynBaT (OPMUpPOBaHHE 0a30BBIX
KOTHUTHBHBIX TIPOLIECCOB OO0ydYaromuxcs (OCBOGHHE METOAOB IO3HAHHMS OKPYXKAIOIIEr0 MHPa;
IPUMEHEHHE JIOTHYECKHX, UCCIIEJOBATENIbCKUX ONepalvii, yMeHui pabotaTh ¢ HHGOpMaLUet).

basoBble ornueckue AeUCTBUS:

— BBUBJIATE M XapaKTepPU30BaTh CYILECTBEHHbIE IPU3HAKM MAaTEMaTUYeCKHX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIy MOHATUSAMH; (OPMYIHUPOBATH OINpPEACIICHUS TOHSATHIA; yCTAaHABINBAThH
CYIIECTBEHHBIN NpU3HAK KiacCU(UKALUU, OCHOBAHMs JUIsl OOOOLIEHMS W CpaBHEHMs, KpUTEPUU
IIPOBOJAMMOI0 aHAJIN3a;

— BOCTIpPUHUMATH, (OpMyIUpOBaTH W TNPEOOPa3OBBIBATH CYXICHHS: YTBEPAUTEIBHBIC H
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00IIUE; YCIOBHBIE,

— BBUIBJIATH MaTEMaTHYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBS3M W NPOTHBOpEYHsS B (PaKTax,
JAHHBIX, HAOJMIOJEHUSAX U YTBEPKACHUSIX; Ipe/ylaraTb KpUTEPUU JJIsl BBIBICHUS 3aKOHOMEPHOCTEN 1
MPOTUBOPEUHIA;

— JenaTb BBIBOJBl C HCIOJb30BAHUEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKI4YeHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

— IPOBOJIUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKACHUH (IpsMble U OT
IIPOTUBHOTI'0), BEICTPAUBATh ApIyMEHTALMIO, IPUBOAUTE IPUMEPBI U KOHTPIIPUMEPHI;

— 00OCHOBBIBaTh COOCTBEHHbIE CYX/ICHUS U BBIBOJIbI;

— BBIOMpaTh croco0 penieHusi yueOHOM 3a/1a4uu (CpaBHHUBATh HECKOJIBKO BapUaHTOB PEILLEHUS,
BbIOMpaTh HanOoJIee MOAXOAIINN C YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble nccnenoBarenbCKue 1eUCTBUS:

— HCIOJb30BaTh BOIPOCHI KaK HCCIIENOBATEIbCKUA HMHCTPYMEHT IO3HaHUS; (HOPMYJIHPOBATH
BOMPOCHI, (UKCUPYIOIME IPOTUBOpPEUUE, MpobJIeMy, YyCTaHABIMBATh MCKOMOE M JaHHOE,
(GbopMHPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO, MHEHUE;

— TMPOBOJUTH  CaMOCTOSITEIBHO  CIUIAHUPOBAHHBIM  DKCIEPUMEHT,  HCCIEJOBaHUE IO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeckoro oOOBEeKTa, SBJECHHUS, IpOLECcca, BbISBICHUIO
3aBUCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, IPOLIECCAMU;

— CaMOCTOATENBbHO (POPMYIHPOBAaTh OOOOIIEHUS U BBIBOABI IO pPE3yJIbTaTaM IMPOBEAEHHOTO
HaOIIOACHUS, HUCCIEeIOBaHMs, OLICHHWBATh JOCTOBEPHOCTb IIOJYYEHHBIX pE3yJbTaTOB, BBIBOJOB U
00001IIeHMIT;

— TMPOTHO3MPOBATH BO3MOYKHOE PAa3BUTHE IPOLIECCA, @ TAKXKE BBIIBUTaTh MIPEAIIONIOKEHHS O €TO
pPa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabota ¢ nuadopmanmeii:

— BBIABIATH Ae(PUUUTH MHPOPMALUH, NAHHBIX, HEOOXOIUMBIX JUISI OTBETa HA BOIPOC M JUIS
pelLIeHns 3a/1a4H;

— BBIOMpaTh  WHGOPMALMIO W3  HMCTOYHHUKOB  PA3IMYHBIX  THUIIOB,  AaHAJIU3UPOBATh,
CUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH NHPOPMAIUIO PA3IUYHBIX BUI0B U (OPM MPEICTABICHUS;

— CTPYKTYpHpOBaTh MH(OpPMAIHIO, MPEACTABIATh €€ B pa3iIMyHbIX (opMax, WILITOCTPUPOBATDH
rpaduyecku;



— OIICHMBATh HAJEKHOCTh HH(POPMAITUH 110 CAMOCTOATEIBHO CHPOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) VYuuBepcambHble KOMMYHHMKATHBHBIE JCHCTBHS, 00ccCrmeynBaOT  C(HOPMHPOBAHHOCTH
COIIMAJIBHBIX HABBIKOB 00YYAIOIINXCSL.

OO01eunue:

— BOCHIpPUHUMATH U (OPMYJIMPOBATH CYXKIEHHS B COOTBETCTBHM C YCIOBUSMH M LEISIMH
0O01IEeHHS,

— $CHO, TOYHO, 'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHMS B YCTHBIX M IHMCbMEHHBIX TEKCTaXx,
JlaBaTh MOACHEHMsI 110 X0y PELICHUs 3a7a4l, KOMMEHTUPOBATh [1OJIy4YEHHbIH pe3yJIbTar;

— B Xo0/€ OOCYXIEHHsS 33JaBaTh BONPOCHI IO CYLIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBI,
pelaeMoil 3a1auu, BbICKa3bIBATh UJEH, HALIEIICHHbIE HA IIOUCK PEIICHHUS;

— COIOCTAaBIATh CBOU CYXAEHUS C CYXIEHUSAMM JIPYTHX YYaCTHUKOB JManora, oOHapy>KuBaTh
pas3nuyKe U CXOJCTBO NO3ULINI;

— B KOPpEeKTHOH Gopme (HopMyIHpOBaTh PA3HOTIACHS, CBOU BO3PAKEHUS;

— MPEACTABIIATH PE3YJIbTAThl PELIECHUS 3a7auH, SKCIIEPUMEHTA, UCCIIEI0BaHMs, IPOEKTA,

— CaMOCTOATENbHO BbIOMpaTh (OopMaT BBICTYIUIGHHS C Y4Y€TOM 3aJad Ipe3eHTalud MU
0CcOOEHHOCTEH ayTUTOPUH.

CoTpyHUYECTBO:

— IIOHMMaTh M MCIIOJIb30BaTh IMPEUMYILECTBA KOMAHAHOM M HMHIMBHIyalbHOH pPabOThHl IMpU
peleHny yuyeOHBIX 3a/1a4;

— TMpPUHUMATh LEIb COBMECTHON JESATENbHOCTH, IUIAHUPOBATh OPraHU3al[MI0 COBMECTHOM
paboThI, pacrpeneniars BUABI pabOT, JOTOBAPHBATHCS, OOCYXIATh IMPOILECC U PE3YyNbTaT paboTHI;
0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

— y4YacTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCyXaeHHs, OOMEH MHEHHWH, «MO3TOBbIC
LITYPMBI» U UHBIE);

— BBIIOJHATH CBOK 4acTh paOOThl U KOOPAMHUPOBATb CBOU JEHCTBUSA C JPYIMMHU 4WIEHAMH
KOMaHJIpl; OLEHMBAaTh KayecTBO CBOEro BKJIaJa B OOMMH HOPOAYKT IO  KPUTEPHUSM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMOACHCTBHSL.

3) VYHuBepcalnbHbIE pPErYISTHBHBIC MACHCTBHs, 0OeCreunBaOT (HOPMUPOBAHHE CMBICIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranusanus:

— COCTaBJATH IIJIaH, AJITOPUTM pElIeHUs 3aJauyd, BBIOMpAaTh CHOCOO pelIeHUuss C Y4ETOM
UMEIOIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, AapryMEHTHUPOBaTb U KOPPEKTHPOBATH
BapHUaHThI PElIeHUH ¢ yu€TOM HOBOM MHpOpMaLuu.

CaMOKOHTpOJIb:

— BIIaJIeTh HaBBIKAMU ITO3HABATEJbHOM pe(ieKCHH KaK OCO3HAHMS COBEpIIAEMBIX ACUCTBUM U
MBICIIUTENIBHBIX MTPOLIECCOB, UX PE3YNIbTATOB;

— BIAJEeTh CHoco0amMM CaMOINPOBEPKH, CAMOKOHTPOJS Mpoliecca M pe3yiabTaTa pelIeHHs
MaTeMaTHYeCKOH 3aauu;

— TMpPenBUACTh TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NpPH PEHICHWH 3a/a4d, BHOCHUTH
KOPPEKTHUBBI B JESATENIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAaWJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

— OLIEHUBATh COOTBETCTBHE Pe3yJIbTaTa LENHU U YCIOBUSAM, OOBSICHITH MPUUUHBI JOCTHUKEHUS
WM HEJOCTHXKEHUS Pe3yJIbTaTOB JAesTeNbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh OLIEHKY PHOOPETEHHOMY
OTIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI
[IpenMeTHble pe3yabTaThl OCBOEHHUS paboueil paboyeil mMmporpaMMmbl IO MaTeMaTHKe
NPEJCTaBICHbl B paMKax KypcoB «Ausrebpa M Havana aHanuza», «l'eomerpus», «BeposTHOCTb U
CTOTUCTUKA»



YUYEBHBIN KYPC «AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

Pabouas mporpamma yuyeOHOro Kypca «Anrebpa W Havalia MaTeMaTHYECKOTO aHaiu3a» 0a30BOTO
ypoBHst 1yt o0yvaromuxcst 10 —11 kiaccoB pa3paboTana Ha ocHOBe DeepaibHOr0 roCy1apCTBEHHOTO
00pa30BaTEeNBHOTO CTaHJApTa CPETHEro O0IIero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMI, MPEABSIBISIEMBIX K MAaTEeMaTHYEeCKOMY OOpa30BaHUIO, M TPAAULMN POCCUICKOrO
oOpa3oBanus. Peanuzainusi mporpamMMbl 00ECIICUMBACT OBJAJICHHE KIFOYEBBIMU KOMIICTCHIIHSIMH,
COCTaBIISIFOIIMMHU  OCHOBY JUIsi CAaMOPa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMs, IEIOCTHOCTh
O6IL[eKyJIbTypHOF0, JIMYHOCTHOTI'O U ITO3HABATCIIBHOI'O Pa3BUTHA JIMYHOCTH O6y‘-IaIOH_[I/IXCSI.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTUYECKOTO aHAIU3a» SABIAETCS OJHUM U3 Haumbosee 3HAYUMBIX B
porpaMMe CTapIiel MIKOJIBI, MOCKOJIbKY, ¢ OJHOW CTOPOHBI, OH O0ECIICUNBACT MHCTPYMEHTAIBHYIO
0a3y /Ui U3y4eHHs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C PYTOil CTOPOHBI, (POpMHPYET JOrH4ecKoe
1 a0CTPaKTHOE MBIILJICHUE YYAIIUXCSl HA YPOBHE, HEOOXOIMMOM JUIsl OCBOCHUSI KYpCOB MH(OPMATHKH,
OOIIeCTBO3HAHUS, HWCTOPHH, CJIOBECHOCTH. B pamkax JIaHHOrO Kypca Yydaluecss OBIaJeBarOT
VHUBEPCATbHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTOpas (OPMYIUPYET CBOM JOCTHXKCHHS B
MareMaTtuuyeckou (opme.

Kypc anre6psl n Hayasl MaTeMaTH4eCKOro aHaJIM3a 3aKJIaJIbIBAET OCHOBY JUJISl YCIICITHOTO OBJIAICHUS
3aKOHaMU  (U3WKH, XHUMHH, OWOJIOTMM, TIOHMMaHUS OCHOBHBIX TEHJEHIUH JKOHOMHKHA U
OOIICCTBCHHOHN JKHU3HH, TIO3BOJIICT OPUCHTHPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIONb30BaTh HMX B TIOBCETHEBHOW >XM3HU. B ToOXe Bpems oBnajeHue
aOCTpakTHBIMH W JIOTHYECKH CTPOTMMH MAaTeMaTHYCCKUMHU KOHCTPYKIUSIMH pPa3BUBACT yMEHHUE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh UCTUHHOCTH YTBEP)KICHHsI, UCIIOIb30BaTh 0000IIeHNE U
KOHKPETH3all1I0, abCTparupoBaHUe U aHAJIOTHIO, HGOPMUPYET KPEATUBHOE U KPUTHUECKOE MBIIIJICHHUE.
B xome wm3ydenuss anreOppl M Hadal MaTeMaTHYeCKOrO aHalM3a B CTaplleil IKoJe ydJaliuecs
MOJIy4alOT HOBBIA  OMBIT pEUIEHUs NPHUKIAJAHBIX  3aJa4, CaMOCTOSITEIBHOTO  IMOCTPOCHHS
MaTeMaTUYeCKUX MOJEJNEeH pealnbHbIX CUTyallud M MHTEPHIPETAlUU TOJYYCHHBIX PELICHUH,
3HAKOMSTCSA C MPUMEPaMH MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U B MCKYCCTBE, C
BBIJAIOLIMMHUCA MATEMATHUYECKUMHU OTKPBITUSMH U UX aBTOPAMH.

Kypc o6namaer 3HaUMTENbHBIM BOCHIHUTATEIBHBIM TMOTEHIIMAIIOM, KOTOPBIM peaanu3yeTcsi Kak uyepes
y4eOHBIH MaTepuan, CHOCOOCTBYIOUIMI (GOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUSA, TaK U dYepes
cnenuuky  y4eOHOW  JEATETBbHOCTH,  TpPeOYyIOIIeH  CcamMOCTOATENBbHOCTH,  aKKypaTHOCTH,
MPOJIOJKUTENIbHOM KOHUEHTPAIlMM BHUMAHMS U OTBETCTBEHHOCTH 3a MOJyYE€HHBIN pe3yJbTarT.

B ocnoBe wMertomukum 0Oy4deHUsT anreOpe W HayajJaM MaTeMaTHYECKOTO aHaln3a JICKHUT
NesITeNbHOCTHBIN MPUHIIUI O0y4YESHHUSI.

Crpyktypa Kypca «AnreOpa ©W Hauajga MaTEMaTHYECKOTO aHajin3a» BKIIOYACT CIEAYIOIINE
COJIepKaTeIbHO-MEeTOANYecKe NuHUU: «YUucna u  BeMUCHCHUS», «DYyHKIUU ©  TpaduKmy,
«YpaBHEeHHS U HepaBeHCTBa», «Hauana mMaremaTnueckoro aHanusa», «MHOecCTBa W JOruka». Bce
OCHOBHBIE COJIEPKATEIBHO-METOANYECKHUE JIMHUU U3y4YarOTCs Ha MPOTSHKEHUU JBYX JIeT 0OydeHus B
CTapIel IIKoJie, €CTECTBEHHO JOTOJHSS JAPYr APyra M MOCTENEHHO HACHIIAsICh HOBBIMH TEMaMU U
pasnenamu. JlaHHBIA Kypc SIBISIETCS MHTETPATUBHBIM, TOCKOJBKY OOBEAMHSET B cebe cojaepikaHue
HECKOJIbKMX MaTeMaTHYECKUX TUCIUIUIMH: anreOpa, TPUTOHOMETpPHS, MaTEeMaTHYCCKUA aHaJIN3,
Teopuss MHOXecTB u aAp. [lo Mepe Toro kak ydwamuecs OBIAAEBAlOT BCE Oojee MIMPOKUM
MaTeMaTUYeCKUM anmapaTtoM, y HUX IOCIEA0BATeIbHO (OPMHUPYETCS M COBEPIIECHCTBYETCS YMEHHUE
CTPOUTh MAaTeMaTHYECKyI0 MOJENb peajbHON CUTyallMH, MPUMEHSITh 3HAHMS, MOJYyUYEHHBIE B Kypce



«Anrebpa ¥ Havara MaTeMaTHYECKOTO aHAINM3ay», JAJIS PELICHUS CAMOCTOSITEILHO cHOpMyTUPOBAHHOMN
MaTeMaTUYECKOH 3a7a4u, a 3aTeM HHTEPIPETUPOBATh MOTYyYCHHBIN PE3ybTar.
CopnepxaTenpHO-MeTOANYeCKast TUHUS «HKca ¥ BBIYUCICHUS» 3aBepiiaeT (GOPMHPOBAHNE HABBHIKOB
UCIOJIb30BAaHUS JIEHCTBUTEIbHBIX YMCEN, KOTOpOe OBLJIO HauyaTO B OCHOBHOMW IKoie. B crapeit
mKojJe o0coboe BHUMaHHME YAeNseTcs (OPMHUPOBAHUIO TIPOYHBIX BBIUYUCIUTEIBHBIX HABBIKOB,
BKJIIOYAIOIMX B ce0s MCHOJIb30BaHME Pa3IMYHbIX (OPM 3alMCHU JIEHCTBUTENBHOIO 4YUCIIA, YMEHUE
paMoOHAIBHO BHIMOIHAT JEHCTBUS C HUMH, JIeNIaTh IPUKUIKY, OLICHUBATh pe3ynbraT. OOyuaromuecs
MIOJTy4arOT HaBbIKM NPUOJIMKEHHBIX BIYUCICHHUH, BBINOJIHEHUS ASUCTBUI ¢ ynCIaMH, 3allUCAaHHBIMU B
CTaHIapTHOH (opMe, HCIONb30BaHUA MATEMATUYECKUX KOHCTAHT, OIICHWBAaHUS YHCIIOBBIX
BBIPAYKCHHUIA.

JIuaus «YpaBHEHUS U HEPABEHCTBA» pEAINU3YeTCs Ha IPOTSHKEHUU BCEro OOydeHMs] B crapluei
LIKOJIE, IOCKOJBKY B Ka&XJIOM paslielne MporpamMmbl NPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOLIMX
3amad. OOyuwaromuecs OBJIAJEBAIOT PA3IMYHBIMU METOAAMM DELIEHUS LEJbIX, palMOHAIbHbIX,
UppalMOHANIbHBIX, IOKAa3aTeJIbHBIX, JIOrapUMHUECKUX U TPUTOHOMETPUYECKHX YpaBHEHMH,
HEpaBEHCTB M UX cucTeM. [loiydeHHbIE YMEHHS HCIIONB3YIOTCS TPU HCCIEAOBAHMHM (YHKUIUH C
MIOMOILBIO ITPOM3BO/IHOM, PELICHWH NPUKIAJHBIX 33/7ad M 3aJa4 Ha HAXOXKAECHUE HAUOOJIbIIUX MU
HAaMEHBIINX 3HAa4eHWH ¢yHkuuu. JlaHHas copepkaTelnbHas JIMHUS BKIIOYaeT B ceOs Takke
(dbopMHpoBaHKE YMEHUI BBIOIHATH pacuéThl O (popMyiiam, Npeodpa3oBaHUs LEIbIX, PALUMOHATIbHBIX,
UPPaLMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAK)KE BBIPAKEHUH, COJEPIKAIIUX CTENEHU U
norapudmsl. brarogaps u3ydeHuro aiaredpanyeckoro MaTepuaia MPOUCXOAMT AajibHeHlee pa3BUTHE
ATOPUTMUYECKOTO M a0CTPAKTHOTO MBIIUICHHUS YYaluxcsi, (GOpMUPYIOTCS HaBBIKH JEAYKTUBHBIX
paccyxJIeHUi, paboThl C CHMBOJIBHBIMU (JOPMaMHU, NPEICTABICHHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN
B BHJIC PaBEHCTB M HEpaBeHCTB. AnreOpa mpemnaraet 3(QQGeKTUBHBIE WHCTPYMEHTHI Ui PEIICHUS
IIPAKTUYECKUX M E€CTECTBEHHO-HAYYHBIX 3a/ay, HarjsgHO JEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
s3bIKa HAYKH.

CopnepxatenbHo-MeToanyeckass JUHUS «DyHKIUU U rpaduKu» TECHO MEperieTaeTcs ¢ APYyruMu
JUHUAMH Kypca, [TOCKOJIbKY B KaKOM-TO CMBICIIE 33Ja€T MOCJIE0BATEIbHOCTh U3yUEHHUsI MaTepuaa.
M3yuenune cTeneHHOM, NOKa3aTeabHOM, JIOrapu(MUYecKOH W TPUTOHOMETPUYECKHX (QYHKIUH, HX
CBOMCTB M rpaMKOB, UCIIOIb30BaHUE (PYHKINN [yl pElIeHUs 3a/1a4 U3 APYTruX y4eOHbIX MIPEIMETOB U
pEaJIbHOM JKU3HM TECHO CBSA3aHO KaK C MAaTEMaTUYECKUM aHAJIN30M, TaK U C PEIICHUEM YPaBHEHHH U
HepaBeHCTB. Ilpu 3TOoM Oosibllioe BHUMaHUE yaenseTcss (OPMHPOBAHUIO YMEHUS BBIpaXKaTh
¢dbopMynaMy 3aBHCHMOCTH MEXIY Pa3IMYHBIMH BEIMYMHAMH, MCCIIEJOBATh IMOJYyYEHHbIE (DYHKIUH,
CTpouTh UX Tpaduku. Marepuan >TOW coaepX aTeNIbHOM JTUHUW HAIEJCH Ha Pa3BUTHE YMEHHUU U
HaBBIKOB, MO3BOJISIOLIMX BBIpaXaTh 3aBUCUMOCTH MEXJy BEJIWYMHAMH B Pa3IU4HON (opme:
AHATUTUYECKOM, Tpaduueckoil u  cioBecHOW. Ero wu3ydeHwe CmocoOCTBYeT  Ppa3BUTHIO
AJITOPUTMUYECKOTO MBILUIEHHUS, CIOCOOHOCTH K OOOOIIEHHIO M KOHKPETU3allUH, HCIIOJIb30BAHHIO
AHAJIOTUH.

CopepxarenpHas nuHUS «Havyana MareMaTH4ecKOro aHajln3a» MO3BOJIAET CYIIECTBEHHO PACHIMPUTH
Kpyr KaKk MaTeMaTH4eCKuX, TaK W MNPUKIATHBIX 3ajad, JOCTYMHBIX OOydYaroIUMCS, y KOTOPBIX
MOSIBJISIETCSI BO3MOXKHOCTb MCCIIEIOBATh U CTPOUTH rpaduku GyHKIMMA, onpeaensTh X HauOobIIe U
HauMEHbBIINE 3HAUEHUS, BBIYUCIIATD IJIOMAAN QUIyp U 00BEMBI T€NI, HAXOUTh CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHasg conep)karenbHas JUHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH IIOCTPOEHUS
MaTeMaTHYeCKUX MOJIeJIel peajbHbIX CUTYyallUil, HaX0X/ICHNUS HAWIY4YIlIero pelieHus B MPUKIaJHbIX,
B TOM YHCJIE COLUAIbHO-D)KOHOMHUYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBaMU MaTE€MaTHYECKOIO
aHaJlu3a CIIOCOOCTBYET pa3BUTHIO abCTpakTHOro, (HOpMajabHO-JIOTHYECKOTO U  KPEaTHBHOIO
MBILUIEHUS, (OPMUPOBAHUIO YMEHHUM pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTeMaTHKH B Hayke,
TeXHHKE U HcKyccTBe. OOyyarouiyecs y3HAIOT O BBLAAIOMIMXCA pPe3yibTaTax, MOJYy4YEeHHBIX B XOE
pa3BUTHA MaTEMAaTHKHU KaK HAyKH, U UX aBTOPaX.

CopepxarenpbHo-MeTOANYECKAs JTUHUS «MHOXECTBa U JIOTUKa» B OCHOBHOM IOCBSIIIEHA 3JIEMEHTaM
TEOPUU MHOKECTB. T€OpEeTHKO-MHOKECTBEHHBIE IIPEICTABJICHNS TPOHU3BIBAIOT BECH KypC IIKOJBHOU
MaTeMaTHUKUd U TpeAjaraloT Haulosiee YHUBEPCAJIbHBIM S3bIK, OOBEAMHSIOMIUNA BCE pa3lieibl



MaTEeMaTUKU U €€ NPWIOKEHUHN, OHM CBS3bIBAIOT Pa3Hble MAaTEMaTHYECKHE NHUCLUIUIMHBI B €IUHOE
nenoe. [1oaToMy BakHO JaTh BO3MOXKHOCTB IIKOJIBHUKY TIOHHMAaTh TEOPETUKO-MHOKECTBEHHBIN A3BIK
COBPEMEHHOM MaTEMaTUKH U UCIIOJIb30BATh €r0 JUIS BBIPAKEHUS CBOUX MBICIICH.

B kypce «AnreOpa M Hayana MaTeMaTHYECKOIO aHAJIW3a» IPHUCYTCTBYIOT TAaKXE OCHOBBI
MaTEeMaTHYeCKOT0 MOAETUPOBAHUS, KOTOPbIE MPU3BaHbI C(HOPMUPOBATH HABBIKH MIOCTPOCHUS MOJIENICH
peanbHBIX CHTyallud, WCCIIEIOBAaHUS JTHX MOJAENEeH C IIOMOILIbI ammapata aireOpsl H
MaTE€MaTU4YECKOr0 aHaJIW3a U MHTEPIPETALUU MTOJIYYCHHBIX PE3yJIbTaToOB. Takue 3aJaHus BILUICTCHBI B
KOKIBIA W3 pa3felloB IPOrpaMMBbl, ITOCKOJBKY BECh MaTepual Kypca IIMPOKO HCIOJIB3YeTCs AJIs
peuieHus NpUKIaaHbIX 3axad. [Ipu pemeHnn peanbHbIX NMPAKTUYECKHUX 3a7ad ydalluecs pa3BUBAIOT
HaOJII0AATeNbHOCTh, YMEHHE HaxXOIWThb 3aKOHOMEpPHOCTH, aOCTparupoBaThCsi, HCIOJIb30BaTh
aHaJIOrHI0, 0000IIaTh ¥ KOHKPETU3UPOBATh Mpobiemy. JlearenbHOCTh 0 (OPMHPOBAHUIO HABBIKOB
peleHyst MPUKIAJHbIX 3a]jad OPraHUu3yeTcs B Ipoliecce U3ydeHHsl BceX TeM Kypca «AureOpa 1 Hadana
MaTE€MaTUYECKOr0 aHAIIU3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4eOHOM Iu1aHe Ha M3y4eHHE Kypca aireOpbl M Havyal MaTeMaTH4ecKoro aHajiu3a Ha 0a30BOM
ypoBHE oTBOAUTCS 2 yaca B Hejento B 10 kiacce u 3 yaca B Henemo B 11 kiacce, Beero 3a 1Ba roja
oOyuenus — 170 gacos.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

Yucsia ¥ BLIYUCICHUSA

Paumonaneupie  yucna. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOH, TMPOIEHTHI, OECKOHEUHBIE
nepuojuveckue Ipobu. ApupmeTuyeckre onepaluy ¢ paluoHAIbHBIMU YHCIAMH, [IPeoOpa3oBaHUs
YUCJIOBBIX BbIpakeHUW. [IpuMmeHeHne apoOel M NPOLEHTOB Ui PElIeHUs NPUKIATHBIX 3a7ad U3
Pa3JIMYHBIX OTPACIIEH 3HAHUM U peaIbHOMN JKU3HU.

HevictButensHble uncna. ParmoHanbHble M UppallMOHANIbHBIE Yncia. ApudMeTHdyeckue onepanuu ¢
NeUCTBUTENbHBIMU yucHaMH. [IpuOnmkE€HHBIE BBIYMCICHUS, IpaBUia OKPYIJIEHHS, NPUKUAKA U
OIIEHKA Pe3yJIbTaTa BHIYMCICHHIA.

Crenenp c¢ wnenbiM mnokaszareneM. CranpaptHas ¢opma 3amucH  JEMCTBUTENBHOTO  YHCHA.
Hcnonp3oBanne noaxozsmend (GopMbl 3alMCH JEHCTBUTENbHBIX YHMCE JUISl PEHICHUs MPaKTHYECKUX
3a]1a4 U MIPEICTaBICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOM crTeneHu. JIeHcTBUS ¢ apu@MeTHYeCKUMU KOPHAMU
HaTypaJIbHOM CTEIICHHU.

CuHyc, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTAaHT€HC YHCIOBOIO
apryMeHTa.

YpaBHeHus U HepaBEeHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OPa30BaHU.

[TpeobpazoBaHne TPUTOHOMETPUYECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETpHUUYECKHE (OPMYIIBI.
VYpaBHeHMe, KOpeHb ypaBHEeHUs. HepaBeHCTBO, penieHre HepaBeHCTBa. MeTo1 MHTEPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHANBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenne nppannoHalbHbIX ypaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMeTpUYECKUX YPaBHEHUN.

[Ipumenenne ypaBHEHMI M HEPABEHCTB K PEIIEHUIO MATEMAaTHYECKUX 3a/ay U 3a/1ad U3 pa3iIudHbIX
oOyacTell HAyKH U pealbHOM JKU3HU.

DOyHKUUH U rPpauKu

OyHK1M, criocoOsl 3ananus GpyHkuu. ['padux pynkunn. Bzaumuo oOpaTHble QyHKIIUH.

Obnacte omnpeaeneHus M MHOXECTBO 3HaueHMd QyHkiuu. Hymu ¢dysxmum.  [IpomexyTku



3HAKOIOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CrenenHas GyHKIUS ¢ HATypaJdbHBIM M II€JIbIM moka3areneM. E€ cBoiictBa u rpaduk. CBoiicTBa H
rpaduK KOpHS N-Oi CTETICHH.

TpuronomeTrpuyeckasi OKpPY>KHOCTb, OIpPEIEICHHE TPUTOHOMETPUUYECKUX (DYHKIMNA YHCIOBOTO
apryMeHTa.

Hayana maTemMaTHueckoro aHajamsa

[TocnenoBarenbHOCTH, CLIOCOOBI 334aHUS I1OCIIEJOBATEIBLHOCTENH. MOHOTOHHBIE IIOCIIEA0BATENBHOCTH.
ApudmeTrnueckass ¥ TreoMeTpHueckas Mporpeccuu. beckoHeduHo yObIBaromasi reoMeTpHuYecKas
nporpeccusi. Cymma OecKOHEYHO YOBIBAarOIIEH IeoMeTpHuecKoi mporpeccun. Dopmyina CIIOKHBIX
MpOLEHTOB. Vcroap30BaHNte NPOrpecCrui JUIsl peLICHUs PEalIbHBIX 33]1a4 MPUKIAJHOIO XapaKTepa.
MHoxkecTBa H JIOTHKA

MHoecTBO, onepanuu HajJ, MHOKeCcTBaMH. [narpammbl Ditiepa—BenHna. [IpuMeHeHne TeopeTuko-
MHO>KECTBEHHOT0 arlapara Jyisi ONMCaHUs pealbHbIX MPOLIECCOB U SBJICHUMN, IIPU PELIEHUU 3a7a4 U3
IPYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucsa ¥ BLIYUCICHUSA

Harypanbnsle u nensie yucna. [Ipu3Haky AeIMMOCTH HEIbIX YHUCEIL.

Crenensb ¢ paMoHaIbHBIM ITOKa3areneM. CBONCTBA CTEIEHH.

Jlorapudm uncna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTapH(PMEI.

YpaBHeHUs] M HEPABEHCTBA

[IpeobpazoBanue BEIpaKEHHIA, COACPIKALINX JIOTAPU(MBIL.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX CTENIEHU C pAllMOHAJIbHBIM IIOKA3aTEeNIEM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHS U HEPAaBEHCTBA.

CucreMbl TUMHENHBIX YpaBHEHMH. PemeHue NpUKIaaHBIX 3aJad C MOMOLIBIO CHCTEMBl JIMHEMHBIX
YpPaBHEHUU.

CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PELIEHUI0 MaTeMAaTUYECKUX 3ajad U 3ajad u3
pa3nuYHbIX 001acTe HAYKNU U pealbHOM KHU3HH.

DyHKIUH U TPagUKH

Oynkuus. Ilepuoguueckue ¢yHkunu. IIpomMexyTKn MOHOTOHHOCTH (QYHKUMH. MaKCHUMyMbI H
MUHUMYMBI GyHKIMKA. Hanbosnbiiee 1 HanMeHbllee 3HaueHne (PYHKIIUU HA TPOMEKYTKE.
Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA U IpaUKH.

[lokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GYHKIUN 1711 pellieHHs] ypaBHEHUH U JIMHEMHBIX CHCTEM.

Ucnonws3oBanne rpadukoB (PYHKIUN [ HCCIETOBAHUS TPOIECCOB M 3aBUCHUMOCTEH, KOTOpBIE
BO3HUKAIOT MPH PEILICHUH 3aJa4 U3 APYTUX YUeOHBIX MPEIMETOB U peabHON JKU3HU.

Hauyana maTemMaTH4yecKoro aHajaimsa

HenpepoiBable pyHKIMU. METO HHTEPBAIOB /IS pEIIEHUS] HEPABEHCTB.

[TpousBoanas ¢pyukiuu. ['eomeTpruueckuit 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[IpousBoaHble  »nmeMeHTapHbIX  QyHKUIUH. @DOpMylnbl HAXOXICHHS NPOU3BOJHOH  CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKIIUH.

[IpumeHeHne nTPOM3BOIHOW K HCCIEIOBaHHWIO (YHKIMA Ha MOHOTOHHOCTH U 3KCTPEMYMBI.
Haxoxaenne HauboIb111ero 1 HauMEHbIIEro 3Ha4eHus PyHKIIUK Ha OTPE3Ke.

[Ipumenenne npou3BOAHOM [UIsl HAXOXKIECHUS HAWJIY4IIEro PEeUIeHHs B NPUKIAAHBIX 3ajadax, A
oTpesieNieHUs] CKOPOCTH Ipoliecca, 3a1aHHOT0 GopMyJIoi uiin rpaduKoM.

[lepBooOpasnas. Tabnuna nepBooOpa3HbIX.



Wurerpan, ero reomerpuueckuid u (U3MYECKUN CMBICI. BelumciieHne wuHTerpaia mo dopmyne
Herorona—IJleitOnuna.



IIVIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATbBI

OcBoeHne yueOHOro Kypca «Ajrebpa W Hayala MaTeMaTHYeCKOrO aHallM3a» Ha YPOBHE CPEIHEro
ob1iero oOpa3oBaHus JODKHO 00ECIeUrBaTh JOCTIKEHHE CISAYIOIUX MPEIMETHBIX 00pa30BaTeIbHbBIX
pe3yJIbTaTOB:

10 KUIACC

Yucia ¥ BLIYMCICHUA

OnepupoBaTh NMOHATUSAMH: PALMOHATIBHOE U JCHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAs M JECATUYHAS
IpOOb, IPOIICHTHI.

BrimonsaTe apupmMeTHyecKre onepanun ¢ palMoHaIbHBIMU U JCHCTBUTEILHBIMI YUCIIAMH.

BeinonHATe npuOIMKEHHBIE BBIYMCIEHUS, HUCIOJIB3YSl MpaBWia OKPYIVIEHHUS, J€NaTh HPUKUIKY U
OLIEHKY pe3yJIbTaTa BBIYMCIECHUMN.

OnepupoBaTh MNOHATUSMM: CTENEHb C LEJbIM IIOKa3aTelaeM; CTaHgapTHas Qopma 3alucH
JCWCTBUTENFHOTO YUCIIA, KOPEHb HAaTypajJbHOW CTENEHM; MCIIOJIBb30BaTh MOIXOASAIIYI0 (GOpPMY 3alucu
JeUCTBUTENBHBIX YMCEN Ul PELICHNUs IPAKTUYECKUX 3a/1a4 U IPEACTaBICHUS 1aHHbIX.

OnepupoBaTh MOHATHSIMHU: CUHYC, KOCUHYC U TaHTE€HC MPOM3BOJIBHOIO YIJIA; HCIOJIb30BaTh 3aIUCh
IIPOM3BOJILHOTO YyIJIa yepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIMH.

YpaBHeHusI U HePaBEeHCTBA

OnepupoBaTb  MOHATHUAMHU: TOXJIECTBO, YypaBHEHHE, HEPABEHCTBO; 1I€J0€, PaLHMOHAIBHOE,
UppalMOHATILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHUE;

BoimonHaTe npeoOpa3oBaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W pelaTh TPUTOHOMETPHUYECKHE
YpaBHEHHS.

BoimonHATe mpeoOpa3oBaHusl LENbIX, pAlMOHAIBHBIX M HPPALMOHAIBHBIX BBIPAKEHMH W pelarhb
OCHOBHBIE TUIIBI LIE€JIBIX, PALIMOHAIBHBIX U HPPALMOHAIILHBIX YPAaBHEHUI U HEPABEHCTB.

[TpuMeHATh ypaBHEHUS U HEPABEHCTBA JJI PELCHMs] MaTeMaTHMYeCKUX 3aJad M 3a/a4 U3 pa3IUyHbIX
o0JacTeil HayKH U peallbHOW KHU3HH.

MogenupoBaTh peajbHbIE CUTYyallUM Ha s3bIKE aiareOpbl, COCTABIATh BBIPAKEHUS, YpPAaBHEHMS,
HEPABEHCTBA I10 YCJIOBMIO 3aJauM, MCCIEAO0BATh ITOCTPOCHHBIE MOJEJIM C HCIOJIb30BAHHMEM ammapara
anreOpsbl.

DyHKIUH U TPaPUKH

OnepupoBaTh MOHATUAMU: QYHKIHS, CITOCOObI 3aaHus (QYHKIIMH, 00IACTh ONPENETICHUS U MHOXKECTBO
3HaueHU QyHKIMH, rpaduK QYHKINH, B3aUMHO 00paTHbIe (QYHKIUU.

OnepupoBaTb MNOHATUSAMM: YETHOCTh M HEUYETHOCTh (YHKUMH, HYIH (QYHKLIHH, OPOMEXKYTKH
3HAKOIMOCTOSIHCTBA.

Hcnonb3oBate rpaduku GyHKIMHA U1 pELIeHns] ypaBHEHUH.

Crpouth U uuTaTh rpadUKU JUHEHHON (YHKIUHM, KBaAPATUYHOW (PYHKIIMM, CTENIEHHOW (YHKIHMH C
LIEJIBIM TIOKA3aTENIEM.

Wcnonp3oBath rpaduky GyHKIMNA A7 UCCIEI0BAaHUS MIPOLIECCOB U 3aBUCHMOCTEN MPU pELIeHUH 3a7ad
U3 Jpyrux y4eOHBIX NPEJAMETOB U pealbHOM JKU3HU; BBIpaXKaTh (HOpMyIamMH 3aBHCHMOCTH MEXKIY
BEJIMYMHAMHU.

Hauana maTeMaTH4eCKOro aHAJIN3a

OnepupoBarh NOHATHUAMU: MOCIEI0BATEILHOCTD, apu(METHUECKask U TeOMETpUYECKasi IPOTPECCHH.
OnepupoBaTh NOHATHAMH: OECKOHEUHO YOBIBaIOIIasi TeOMETpHUYECKas IPOrpeccus, CcyMMa O€CKOHEYHO
yObIBatoOIEll reOMETPUUECKON TPOrPECCU.

3agaBarh MOCIIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCHEAOBATENbHOCTEH M MPOrpPEecCMi s pelleHHs] pealibHbIX 3a]ad
MIPUKJIIJHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

OnepupoBaTh NOHATUAMH: MHOXECTBO, ONI€paIlMH HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar JUisl OMHUCAaHUs PeaJIbHbIX MPOILIECCOB U SIBICHUH,



IIPU PELICHUH 33/1a4 U3 JPYTUX yU4eOHBIX MPEAMETOB.
OnepupoBaTh NOHATUAMU: ONPENEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIBCTBO.

11 KUIIACC

Yuciia ¥ BBIYHMCICHHSA

OnepupoBaTh NOHATHAMHU: HATYPaJIbHOE, LIEJIO€ YUCIO; MCIOIb30BaTh NPU3HAKU JEIMMOCTH LENbIX
quceJl, pa3JI0KEHUE YKcia Ha IPOCThIE MHOKUTENHM JUIsl pEIIeHUs 3a/1a4.

OnepupoBarh NOHATUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKA3aTEIEM.

OnepupoBaTh MOHATUSAMHE: JIoTapu(M YUCIIA, IECATUYHBIC U HATYPaJIbHBIC JIOTapU(MBI.

YpaBHeHus1 1 HEPABEHCTBA

[IpuMeHsATH CBOWCTBA CTENEHH JUIS TNPEoOpa3OBaHUS BBIPAKECHUH; ONEPUPOBATH MOHATHIMH:
IIOKA3aTeIbHOE YPaBHEHUE M HEPABEHCTBO; PEIIAaTh OCHOBHBIE THUIIBI ITOKA3aTEIbHBIX YPABHEHHH U
HEPABEHCTB.

BeinonHATe 1peoOpa3oBaHusl BBIPAXKEHUH, COAEpXKALIMX JIOrapu(Mbl; ONEpUPOBaTh MOHATHAMU:
norapu(pMHUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIC TUIIBI JIOTAPU(YMUUECKUX YpaBHECHHN
Y HEPaBEHCTB.

Haxoauts penenust npocTednx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMHU: CUCTEMA JMHEWHBIX YpPaBHEHHHM U €€ pELICHME; MCIIONb30BaThb CHCTEMY
JIMHEHHBIX YPaBHEHUHN Ul PEILICHUS IPAKTUUECKUX 3aay.

Haxonuts penieHust NpocTENIINX CUCTEM U COBOKYITHOCTEN PallMOHAJIBHBIX YPABHEHUIN U HEPABEHCTB.
MopnenupoBaTh pealbHblE CHUTyallMM Ha $S3bIKE aireOpbl, COCTaBIATh BBIPAKEHUS, YypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI 110 YCIOBMIO 33[a4H, UCCIENOBATh IOCTPOEHHBIE MOJEIN C MCIOIb30BaHUEM
anmnapara anreOpsl.

DOyHKIMH U rPpauKu

OnepupoBaTh NOHATUSAMU: NepUoanuYecKass (QYHKLUSA, MPOMEKYTKM MOHOTOHHOCTH (YHKIIMHM, TOUYKHU
JKCTpeMyMa (yHKLMHU, HanOoJIbllIee U HaUMEHblIIee 3HaueHus! (YHKLUU Ha IPOMEKYTKE; UCIOIb30BATh
UX JUIs McceoBaHus (QyHKIUY, 3alaHHON rpaduKoM.

OnepupoBaTh MOHATUAMHU: TpadUKH IOKa3aTeIbHOM, JIOrapu(MUYECKON M TPUTOHOMETPUUYECKHUX
¢byHKIMi; n300pakaTh MX HA KOOPAWHATHOM TUIOCKOCTH M HMCIIOJIB30BAaTh JUIS PEIICHUS YPaBHEHUU U
HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH IpaMKU JTUHEMHBIX YpaBHEHUN M UCIOJb30BaTh UX JUIS
pEILIEHNs] CUCTEMBI JINHEWHBIX YPaBHEHUM.

Wcnonp3oBath rpaduku GYHKIMM 1J1s1 UCCIIEOBAHMS ITPOLIECCOB U 3aBUCUMOCTEN U3 IPYTUX Y4eOHBIX
JUCLUILUINH.

Hayana maTemMaTHyecKkoro aHajamsa

OnepupoBaTh TMOHATHSMHU: HENpepbIBHAS  (YHKIMS; TPOM3BOAHAs (YHKLUUHU; HCIOJIb30BATh
reOMEeTpUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM JUIsl pelIeHus 3a1ad.

HaxoauTte mpou3BoiHbIE 3J€MEHTapHBIX (YHKIMH, BBIUUCIATH MPOU3BOIHBIE CYMMBI, NPOU3BENEHMUS,
Y4acTHOTO QyHKIUH.

Hcnonb30BaTh MNPOU3BOAHYIO Ul HCCIeOBaHUA (YHKIMHM Ha MOHOTOHHOCTh M AKCTPEMYMBI,
MIPUMEHSTH Pe3yJbTaThl HCCIEIOBAHUS K IOCTPOEHUIO IpauKoB.

Hcnonp30BaTh MPOM3BOAHYIO JUISl HAXOXKJEHUS HAWIYyYLIErO PEUICHMs B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIbHO-9KOHOMUYECKHUX, 3a/1adax.

OnepupoBaTh NOHATHSAMM: HEPBOOOpa3Hasi U HMHTETrpal; MOHUMATh FEOMETPUYECKUNA M (U3NUYEeCKUN
CMBICJI UHTETpaa.

Haxonute mepBooOpa3Hble 37€MEHTapHBIX (YHKIMHA; BBIYMCIATH MHTErpan mo ¢opmyne HeroroHa—
JleiiOHmna.

Pemate npukianHele 3aayd, B TOM YHCJIE COLMAIbHO-?PKOHOMHYECKOTO M (PU3MUECKOro XapakTepa,
CpeICTBaMH MaTeMaTUYEeCKOro aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NMPoOrpaMmblI Bcero Konrpoapieie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecype
MHokecTBa pallMOHAJIBHBIX U
1 NEWCTBUTENILHBIX urcel. PamoHansHbIE 14 1
YpaBHEHUS U HEPABCHCTBA
2 @yukuuu U rpaduku. CTeneHs ¢ 1elbIM 6
MoKa3arenem
3 Apudmerndeckuii KOpeHb N—0i CTETIICHHU. 18 1
HppanmoHaibHbIe ypaBHCHUS U HEPABEHCTBA
Dopmyisl
4 TpUroHoMeTpuu. TpUroHoMeTpuyecKue 22 1
ypaBHECHUS
5) [TocnenoBaTeabHOCTH U IPOIPECCHH 5
5 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1
SHAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/ie/ioB H TeM (uudgposbie)
n/n NPOrpamMmbl Bcero Kourpoarueie — Ipaxruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
CreneHs ¢ paloOHaIbLHBIM TOKA3aTEIIEM.
1 [TokazarenpHas ¢pynkuus. [lokazarensHbie 12 1
YpaBHECHHUS U HEPABCHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEPaBCHCTBA
Tpuronomerprudeckue GyHKIHHA U UX
3 rpaduku. TpuroHomeTprudecKue 9 1
HEPaBCHCTBA
4 [IpousBognas. [IpumeHeHre npou3BOIHON 24 1
5 HHTerpan u ero npuMeHeHus 9
6 Cucremsl ypaBHEHUI 12 1
7 HarypanbHble u niensle yucna 6
8 [ToBTOpeHue, 06001IeHNE, cCCTeMaTH3aIlUs 18 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




ITOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

JlaTa

H3yYCHUA

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

MHo0KecTBO, onepauy HaJl MHOKECTBaMHU.
Huarpammsl Ditiepa—Benna

Parmmmonanpusie yncia. OOBIKHOBEHHBIE U
JECATUYHBIC IPOOHU, TTPOLICHTHI, OECKOHEYHBIC
MIEPUOIUYECKHIE IPOOH

Apudmerndeckue onepanum ¢
palMOHAIBHBIMH YHCIIAMH, IPEOOpa30BaHUS
YU CJIOBBIX BI)Ipa)KeHI/Iﬁ

[Ipumenenue nqpobeit 1 NPOLEHTOB IS
pELIeHUs IPUKIAHBIX 3a7a4 U3 Pa3IMYHbIX
OTpacieil 3HAaHUU U peabHOU KU3HU
[Tpumenenue apoGeit ¥ NPOLIEHTOB IS
peneHus NPUKIAIHbIX 33/1a4 U3 Pa3IndHbIX
OTpaciei 3HaHUH U peanbHOU KU3HU

JlericTBUTENbHBIE YHCIIA. PallnoHaIbHBIE U
MppalroOHaJIbHbIC YHCTIa
ApudmeTrnueckne onepanuu c
JEUCTBUTEIILHBEIMU YMCIIaMHU

[TpuOnkEHHBIE BBIYUCIEHUS, TIPaBUIIa
OKpYTJICHUS, TPUKUIKA U OLIEHKA pe3ybTaTa
BBIYHUCJIIEHUN

10

ToxkaecTBa U TOKJIECTBEHHBIS
npeoOpa3oBaHus

YpaBHEHME, KOPEHb YPaBHEHHUS

11

HepaBCHCTBO, PCHICHUC HCPABCHCTBA

12

Merton HHTCPBAJIOB

L




Pemienue nensix U ApoOHO-pAIIMOHATBHBIX

13 yYpaBHEHUU U HEPABEHCTB
KoHnTtponbHas pabora o teme "MHOXecTBa

14 palLMOHANBHBIX U IEMCTBUTEIIBHBIX YHCEIL.
ParmonanbHbIe ypaBHEHUS! 1 HEPABEHCTB"

15 DyHKIHUS, CTIOCOOBI 3a/1aHus (PYHKITUH.
B3anmuo obpatnble QyHKIINH
I'padux pynkmuu. O6MacTh ONpeneIcHHs 1

16 MHOECTBO 3HaueHUH (pyHkmu. Hymu
¢ynkuuu. [IpoMexXyTKH 3HAKOITOCTOSIHCTBA

17 YérHble U HeYETHBIE PYHKIIMU
CrerneHs C eNbIM [TOKa3aTeleM.

18 CranpmaptHas ¢popma 3armcu
JNEHCTBUTENLHOTO Yncia
Hcnonp3oBanue noaxosimen (opMbl 3aITUCH

19 JEHCTBUTENBHBIX YHCEN JIUISl PELICHUS
MPAKTUYECKUX 33724 U MPeCTaBICHUS
JTAHHBIX

20 CrenenHast QyHKIUS C HATypalIbHBIM U
1esbIM nokasaresneM. E€ cBoiicTBa u rpaguk

21 Apudmerndeckuii KOpeHb HaTypaTbHON
CTENEeHH

22 Apudmerndeckuii KOpeHb HaTypaTbHON
CTENEeHH

23 CaoiicTBa ava(i)Meanecxoro KOpHS
HaTypaJlbHOH cTeneHn

24 CaoiicTBa a}ilI/I(I)MCTI/I‘-IeCKOFO KOpHS
HaTypaJIbHOM CTENeHn

o5 CaoiicTBa apun(i)MeTqucxoro KOpHS
HATYpaJIbHOH CTENeHn

26 I[f}f/iCTBI/ISI C apu(PMETUYECKUMHU KOPHAMH N—
oif creneHu

27 JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—




Oll cTeneHn
JeiicTBus ¢ apuMeTHIECKUMU KOPHIMHU N—

28 L
Ol cTeneHn

29 I[veﬁCTBI/I;I ¢ apu(PpMETUICCKUMH KOPHIMH N—
Ol creneHun

30 I[f?f/iCTBHSI ¢ apu(METUIECKUMHU KOPHAMH N—
Ol cTeneHn

31 Pewienne nppalmOHaIBHBIX YPaBHEHUN U
HEPABCHCTB

32 Pemenue nppanoHaibHBIX YpaBHEHUN U
HEPABEHCTB

33 Pemenne nppanimOHaIBHBIX YPaBHEHUN U
HEPABEHCTB

34 Pemenue nppanroHalbHbIX ypaBHEHUN U
HEPABEHCTB

35 Pemenne nppanmoOHaIBHBIX YPaBHEHUN U
HEPABEHCTB

36 CgoiicTBa u rpaduk KOpHs N-0if cTeneHu

37 CaolicTBa U rpauK KOpHsI N-Oi CTENEeHH
KonTposnbHas pabora no teme

38 "ApupmeTrueckuii KOpeHb N—0if cTeneHu.
WppannonanbHble ypaBHEHUS U
HepaBeHcTBa"

39 CuHyC, KOCUHYC U TAHT€HC YHCIIOBOTO
aprymeHra

40 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO
aprymeHra

a1 ApKcuHYC, apKKOCUHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

42 ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

43 TpuronomeTrpuyeckas OKpyKHOCTb,

oTpeieIeHne TPUrOHOMETPHUECKUX (DYHKIMUN




YHMCJIOBOT'O apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

44 onpeieJIeHue TPUTOHOMETPUUECKHUX (DYHKITHI 1
YHCIIOBOTO apryMEHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

47 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

49 Hp606pa3033aHI/Ie TPUTOHOMETPUUYECKHX 1
BBIpKEHU I

50 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKUX 1
BbIp)KEHUI

51 Hp606pa30338.HI/Ie TPUTOHOMETPUUYECKHX 1
BBIpKEHU I

59 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKUX 1
BbIpKEHUI

53 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKUX 1
BbIpKEHU I

54 Pemenune TpUroHOMETpUYECKUX ypaBHEHUI 1

55 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

56 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUN 1

57 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUI 1

58 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

59 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUN 1
KonTponsHas pabora no teme "®@opmyisl

60 TPUTOHOMETPHUU. TPUTrOHOMETPUYECKUE 1
ypaBHeHuUs"
[TocnemoBaTenbHOCTH, CTIOCOOBI 3a/TaHUS

61 nociueaoBarenbHocTel. MOHOTOHHBIE 1
MIOCJIEIOBATEIbHOCTH

62 ApudmeTrnueckasi 1 reoMeTpuyecKas 1

IMporpeccumu. Hcnons3oBaHue nporpeccuun




JUTSL peLlIeHUs peabHBIX 33/1a4 MPUKIaJHOTO
XapakTepa

beckoneuHo Y6BIBaIOHIa${ TreOMETpHUICCKasa

63 nporpeccusi. Cymma O€CKOHEYHO 1
yOBIBAIOIICH T€OMETPHUIECKON MPOrpecCun
64 dopMyra CII0KHBIX TTPOIIEHTOB 1
65 dopMyra CI0KHBIX TTPOIIEHTOB 1
O0001enue, cucreMaTA3alus 3HaHUH 3a
66 KypcC aJireOpbl ¥ HayaJl MaTeMaTHIECKOTO 1
aHasmza 10 kiacca
67 Wrorosas koHTpoJsibHas paboTa 1 1
O0001enne, cucTreMaTA3aIus 3HaHUH 3a
68 Kypc anre0pbl 1 Hayall MaTeMaTHYeCKOTo 1
aHasmza 10 kiacca
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
11 KJIACC
KounuectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka
n/n yp Bceero KO;'TPO‘]"’HI’“’ Ip ﬁaKTquCK“e u3ydyeHusi  obOpa3oBaTesIbHbIE
ThI ThI
pabo pabo pecypchl
1 CrermneHsb ¢ palimoOHaIbHBIM MTOKa3aTeIeM 1
2 CaoiicTBa cTENEHN 1
3 [TpeoOpazoBaHue BEIpAKESHHIA, COIEPIKAIITIX 1
paIMOHAIILHBIC CTCTICHH
4 [IpeoOpazoBanue BhIpaXEHUH, COAEPKAIINX 1
paIMOHAIILHBIC CTCTICHH
5 [TpeoOpazoBaHue BEIpAXKEHUH, COTEPIKANTUX 1
parroHaIbHbIE CTETICHU
6 [TokaszarenpHbIC ypaBHEHUSI U HEPABEHCTBA 1
7 [TokasarenpHbIC ypaBHEHUSI U HEPABEHCTBA 1




8 [Toxa3zaTenbHBIC YPaBHEHUS M HEPABEHCTBA 1
9 [Toka3arenbHble YpaBHEHUs U HEPABEHCTBA 1
10 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1
11 [oka3zatenbHast GpyHKIMS, €€ CBOIICTBA U 1
rpaduk
KonTtponpnas padora no teme "CremneHs ¢
12 panroHaIbHbIM NoKa3ateneM. [lokazarenbHas 1
¢ynkuus. [TokazarenbHble ypaBHEHUS U
HepaBeHCTBA"
13 Jlorapudm yucna 1
14 JlecsTruHble U HATypalIbHbIE TOTapU(PMBI 1
15 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
J0rapuQMbl
16 [Ipeo6pa3oBanue BbIpaxeHU, CoaepKaLUX 1
JorapuhMbl
17 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1
J0rapuQMbl
18 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1
jorapudmsl
19 Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA 1
orapu(pmMuUecKre ypaBHEHHs U HEPABEHCTBA
20 JI V) 1
orapu(pmMuUecKre ypaBHEHUs U HEPABEHCTBA
21 JI y 1
orapu(pmMuUecKre ypaBHEHHs U HEPABEHCTBA
22 JI y 1
23 Jlorapugmuueckas pyHKIUs, €€ CBONCTBA U 1
rpaduk
24 Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U 1
rpadux
o5 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA 1
u rpaduKu
26 Tpuronomerpuueckue GyHKIINH, UX CBOWCTBA 1
U TpaduKu
27 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA 1




u rpaduku
Tpuronomerpuieckue GyHKIUH, UX CBOMCTBA

28 1
U rpaduku
29 [TpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
30 [TpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
KonTtponsnas pabora o Teme
"Jlorapudmuueckas ¢yHKIIHS.
33 Jlorapudmuueckre ypaBHEHUS U 1
HepaBeHCTBa. T puronoMmerpuyeckue QyHKIUU
u ux rpaduku. TpuroHoMmeTpudeckue
HepaBeHCTBA"
34 HenpepoiBHble GhyHKIIUN 1
35 MeToa HHTEPBAJIOB ISl pEIICHUS HEPABEHCTB 1
36 Metoa HHTEPBAJIOB ISl pEIICHUS HEPABEHCTB 1
37 [IpousBoanas pyHKINU 1
38 [IpousBoaHas GyHKINU 1
39 FGOMeTpI/I‘-IeSKI/Iﬁ 1 QU3NYECKUHN CMBICIT 1
IPOM3BOIHOM
40 FGOMeTpI/ILIeSKI/Iﬁ U QU3UUECKUIN CMBICIT 1
IIPOM3BOTHOM
41 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA 1
42 [Tpon3BoIHBIE 3JIEMEHTAPHBIX (PYHKLUI 1
43 [Tpon3BoiHAs CyMMBI, TPOU3BECHHUS, 1
YacTHOTO (QyHKIUI
44 [Tpou3BoHAS CYMMBI, TPOW3BEICHHUS, 1
4acTHOTO (DYHKIIMH
45 [IpousBoaHast CyMMBI, IPOU3BEIECHUS, 1
YacTHOTO (QyHKIUI
16 [TpumeHeHrne POU3BOTHOM K MCCIIEIOBAHUIO 1

(GyHKIMH HA MOHOTOHHOCTb U DKCTPEMYMBI




IIpuMeHeHne IPON3BOIHOMN K UCCIEA0BAHUIO

47 (GyHKLIUH HA MOHOTOHHOCTb U SKCTPEMYMBI .

48 ITpuMeHeHne NPON3BOJHON K UCCIIEIOBAaHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U AKCTPEMYMBI

49 [Ipumenenue npou3BOIHON K HCCIIET0BAHUIO 1
(GyHKLIUH HA MOHOTOHHOCTb U SKCTPEMYMBI

50 Haxoxxnenue HauOoJbIIero 1 HAUMEHBLIETO 1
3Ha4YeHUs (QYHKIIUU Ha OTPE3KE

51 Haxoxxnenue HauOoJbIIero 1 HAUMEHBLIETO 1
3Ha4YeHHs (QYHKIIUU Ha OTPE3KE

52 Haxoxnenne HanbobIIEro 1 HANMEHBILETO 1
3Ha4YeHUs (QYHKIHUU Ha OTpE3Ke

53 Haxoxnenne HauOoJbIIero 1 HAUMEHBLIETO 1
3Ha4YeHHs (YHKIIUU Ha OTPE3KE

54 Haxoxnenne HaubobIIEro 1 HAUMEHbBILIETO 1
3Ha4YeHUs (QYHKLIMU Ha OTpE3Ke

55 Haxoxnenne HauOoJbIIero 1 HAMMEHBLIETO 1
3HaueHusl QYHKIUU HAa OTPE3Ke
[IprMeHeHne MPON3BOIHOM I HAX 0K ICHUS
HAWJIY4IIEro peleHus B IPUKIIATHBIX

56 3a/a4ax, JJIs ONpeAeIEHUsI CKOPOCTH 1
npolecca, 3alaHHOro GopMyJIoi UiIu
rpaduKom

57 Konrtponsnas padora no teme "[IponsBosaHas. 1
[Ipumenenue npons3BoiHON"

58 [TepBooOpasnas. Tabmauia nepBooOpa3HbIX 1

59 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX 1

60 WuTerpain, reomeTpuyeckuil 1 Gpu3ndecKuit 1
CMBICII MHTErpaja

61 WnTerpan, reomeTpuueckuii 1 pu3nyecKuii 1
CMBICJI MHTETpaja

62 WnTerpan, reomeTpuueckuii 1 pu3nyecKuii 1

CMBICJI MHTErpaja




63

Brruncnenue uaTErpana no hopmyie
Herorona—JleliOuuia

64

65

Brruncienue nHTErpaia mo popmylie
Hprorona—JleiiOuuia
Brruncnenue naTErpana no Gopmyiie
Herorona—JleliOuuia

66
67

Beraucienue naTerpaia mo Gopmyie
Herorona—JIeitOHuIa

CucreMbl TUHEUHBIX YpaBHEHUH

68

CucreMbl TUHENHBIX YPaBHEHHUN

69

70

Pemenue npukinaaHpix 3a1a4 ¢ MOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEUHBIX YPAaBHEHUI

N e

71

72

73

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNbHbBIX, JOrapu(HMUUECKUX
YpaBHEHUH U HEPABEHCTB

CucTemMbl 1 COBOKYITHOCTH IIEJIBIX,
PalMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKAa3aTeNbHBIX, JOrapu(HMUUECKUX
YpaBHEHUH U HEPABEHCTB

CucreMbl ¥ COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
M0Ka3aTeNbHbIX, JOrapuGMUIECKUX
YPaBHEHUN U HEPABEHCTB

74

75

CucTtembl 1 COBOKYITHOCTH 1IEJIBIX,
palMOHATBHBIX, UPPAMOHAIBHBIX,
MOKA3aTeNbHBIX, JOrapu(HMUUECKUX
YpaBHEHUHN U HEPABEHCTB

Hcnonp3oBanue rpadukoB GQyHKIUN A5
pELIEHUs] YPaBHEHUI U CUCTEM

76

Hcnonp3oBanue rpadgukoB GyHKIUN A7




peleHus: ypaBHEHUN U CUCTEM

[IpuMeHeHne ypaBHEHUMN, CUCTEM U
HEPABEHCTB K PEIICHNUI0 MaTEMaTHYECKUX

77 . 1
3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTel HAyKu
Y peajbHOM KU3HU

78 Kontpoinbnas padora no teme "MHTerpan u 1
ero npuMeHeHus. Cucrembl ypaBHeHUI"

79 Harypasnbnbie u niesnbie yncia B 3aja4ax u3 1
peaIbHOM KU3HU

80 Harypainbnbie u 1iebie yucia B 3aja4ax u3 1
peaIbHOU KU3HU

81 HarypanbHble u nensie yucna B 3aja4ax u3 1
pEATBHOM KU3HU

82 [Ipu3Haku qeIMMOCTH LIEIbIX YUCE 1

83 [Ipu3Haku NeTUMOCTH LETBIX YHCEIT 1

84 [Ipu3Haky 1€TMMOCTH LEIJIBIX YUCEN 1

85 [ToBTOpenue, 0600IICHNE, CHCTEMAaTU3AIUS 1
3HaHUHU. YpaBHEHUSA

86 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 1
3HaHUHU. YpaBHEHUSA

87 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 1
3HaHUU. YpaBHEHUS

88 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 1
3HaHUHU. YpaBHEHUSA

89 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 1
3HaHUU. YpaBHEHUS

90 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHUU. YpaBHEHUs

91 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHui. HepaBeHcTBa

92 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 1
3HaHui. HepaBeHcTBa

93 [ToBTOpeHME, 0000IMEHNE, CHCTEMATH3AIUS 1




3HaHui. HepaBeHcTBa
[ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIUS

94 - 1
3HaHuil. HepaBeHcTBa

95 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AT 1
3HaHUi. CrucTeMbl ypaBHEHUN

9% [ToBTOpenue, 06001IeHNE, CHCTEMaTH3AIUS 1
3HaHuW. CucTeMbl ypaBHEHUH

97 [ToBTOpenue, 06001eHNE, CHCTEMaTH3AIUS 1
3HaHuU. OyHKIUH

98 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUs 1
3HaHuil. OyHKUMH

99 Wroroas koHTpOJIBHAS paboTa 1

100 Wrorosas koHTpoJsibHas paboTa 1
O0600menne, cucTeMaTu3anus 3HaHUN 33 KypC

101 anreOpsl ¥ HaYaJl MAaTEMaTHYECKOTO aHAIM3a 1
10-11 xnaccos
O0600menne, cucTeMaTu3anus 3HaHUN 33 Kypc

102 areOpbl M Ha4aJl MaTeMAaTUYECKOTO aHaIu3a 1
10-11 xmaccos

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHBIA KYPC «'EOMETPHUS»

PaGouast mporpamma yuebHoro kypca «I'eomerpus» 6a3oBoro ypoBHs ais oOydarommxcs 10 —11
KJIaccoB pa3paboraHa Ha ocHOBe DenepalbHOrO0 TOCYAAPCTBEHHOTO 00Opa30BaTENLHOTO CTaHIapTa
cpeanero oOmiero oOpa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA, MPEABSBISEMBIX K
MaTeMaTHYECKOMY OOpa30BaHHIO, W TPAAMIMNA pPOCCHIICKOro oOpa3oBaHus. Peanm3aiusi mporpamMmbl
o0ecrieyrBaeT OBJIAJICHUE KITFOUEBBIMU KOMITETEHIIMSIMHU, COCTABIISIONIMMU OCHOBY JIJISl CAMOPA3BUTHUS H
HETPEPHIBHOTO 00pa30oBaHMs, IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W MO3HABATEIHLHOIO
Pa3BUTHSI TMYHOCTH OOYYAIOLITIXCSI.

HEJIA N3YYEHUS YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reoMeTpud Ha YpPOBHE CpeqHero oouiero oOpa3zoBaHUsi 00ycioOBIeHA
NPAaKTUYECKOH 3HAYUMOCTBIO METANpEJAMETHBIX W TPEAMETHBIX PE3ylIbTaTOB OOYyUEHHUS T€OMETPUHU B
HAIpaBJIEHUU  JIMYHOCTHOTO  pa3BUTUA  oOywaromuxcs,  (opmupoBaHus  (QYHKIHMOHAILHOMN
MaTeMaTHYECKOM T'PaMOTHOCTH, M3YYEHHUS APYruX y4dyeOHBIX AUCIUIUIMH. Pa3Butne y oOywarommxcs
NPaBWIbHBIX MPEACTABIEHUN O CYHHOCTH U TPOUCXOXKJIECHUU T'€OMETPUUYECKUX aOCTpaKUui,
COOTHOUICHUHU PEAIBHOTO0 U HJICATBHOTO, XapakTepe OTPAKEHUsS MATEMaTUYECKOM HAYKOH SBJICHUN U
IPOLECCOB pEATbHOrO0 MHpa, MECTe TEeOMETpUM B CHUCTEME HAyK M pOJIM MaTeMaTHYeCKOTo
MOJICIIMPOBAHMsI B HAay4YHOM IIO3HAHWM W B TIPAKTHUKE CHOCOOCTBYET (HOPMHUPOBAHHIO HAYYHOTO
MHUPOBO33PEHUS YUALTUXCS, a TAK)KE KAUECTB MBILIUICHHSI, HEOOXOAUMBIX JIJIsl afanTallid B COBPEMEHHOM
oOuiecTse.

['eomeTpus sBIsIETCS OMHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CPETHETO 00IIero o0pa3oBaHHUS,
TaK KaK 00€CIeYrBaeT BOZMOKHOCTh M3Y4EHUS KaK JTUCIUILIMH €CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH,
TaK U TYMaHUTapHOM.

Jlornueckoe MbIIUICHHE, (HOpMUpYEeMOEe TpPH HM3YyYCHHH OOYYAIOUIMMHCS TOHSTHHHBIX OCHOB
TEOMETPHUH U MOCTPOCHUH HEMOYKU JIOTUYECKUX YTBEPKICHUN B XOJI€ PEIICHUS T€OMETPUUYECKUX 3a1ad,
YMEHHUE BBIIBUTaTh M ONPOBEPTaTh THIIOTE3bI HEMOCPEICTBEHHO HCIOJB3YIOTCS NMPH PELIICHUH 3a/ad
€CTECTBEHHO-HAYYHOT'O [TUKJIA, B YACTHOCTH U3 Kypca (PH3UKH.

YMeHne OpUEHTHPOBATHCS B IMPOCTPAHCTBE HUIPAET CYIIECTBEHHYIO POJIb BO BCEX O0JIACTAX
NeSITeTbHOCTH YenoBeka. OpHeHTaIHs YeIOBeKa BO BPEMEHU U IMPOCTPAHCTBE — HEOOXOANMOE YCIOBUE
€ro COLMAIBHOrO ObITHA, (hopMa OTPaKEHUSI OKPY)KAIOLIET0 MHpa, YCJIOBHE YCHEIIHOTO MO3HAaHUS U
aKTUBHOTO TpeoOpa3oBaHMs JAEUCTBUTENbHOCTH. OrepupoBaHWE MPOCTPAHCTBEHHBIMH 00Opa3amu
00beIMHAET pa3Hble BUAbI YUeOHON M TPYIOBOM AEATENbHOCTH, SBISETCS OJHUM M3 NMPOo(ecCHOHAIBHO
Ba)XHBIX Ka4yecTB, MOATOMY aKTyallbHa 3a7ada (OPMHPOBAaHUS y OOYUYAIOMIMXCS TPOCTPAHCTBEHHOTO
MBIIIIEHHUS] KaK Pa3HOBUIHOCTU 0Opa3HOTO MBIIIJIEHHUS — CYIIECTBEHHOI'O KOMIIOHEHTA B MOATOTOBKE K
NPaKTUYECKOHN eSATETFHOCTH 110 MHOTUM HaIlPABICHHSIM.

Ilens ocBoeHust mporpaMMbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM YpOBHE OOy4YEHHsS —
00111e00pa3oBaTeIbHOE M OOIIEKYIBTYPHOE PAa3BUTHE OOYYAIOIIUXCS yepe3 o0ecredyeHnue BO3MOKHOCTH
nproOpeTeHNs U NCIOIb30BAHUS CUCTEMAaTHYECKMX T€OMETPUUECKIX 3HAaHUM 1 AeHCTBU, cnerMpUIHbIX
Te€OMETPHH, BO3MOYKHOCTH YCTIEITHOTO TPOIOJKEHUST 00pa30BaHUs TI0 CIIEIUATBHOCTSIM, HE CBS3aHHBIM C
MPUKIIATHBIM UCIIOJIb30BAaHUEM T€OMETPHUH.

[IporpaMmMa mo reoMerpuu Ha 0a30BOM YpOBHE IpelHa3HAauYeHa Uil OOy4aromMxcs cpeaHei
IIKOJIbI, HE MCIIBITHIBABIINX 3HAYUTENBHBIX 3aTPYAHEHUI Ha ypOBHE OCHOBHOTO 00IEro oOpa3oBaHUS.
Taxkum o6pazom, oOydaromuecss Ha 6a30BOM YpOBHE JOKHBI OCBOWTH OOIIME MAaTEMaTUYECKHE YMEHUS,
CBsI3aHHBIE CO CHEeNMU(UKON reoMeTpun U HEOOXOUMBbIE JUIsl )KU3HU B COBpeMeHHOM oOmiectBe. Kpome
9TOTO, OHU UMEIOT BO3MOKHOCTh U3YyYUTh T€OMETPHUIO 0ojee TiTyOOKO, eClii B JajbHEWIIeM BO3ZHUKHET
HE0O0XO0/IMMOCTh B T€OMETPUYECKHUX 3HAHUAX B MPO(ECCHOHATBHON AEATENbHOCTH.

JlocTrokeHe e OCBOSHHS MPOrpaMMBI 00ECIIEUNBACTCS PEIICHHEM COOTBETCTBYIOIIUX 3ajad.
[IpuopurteTHpIMH 3aadaMu OcBoeHHs Kypca «['eomerpum» Ha 6a3oBom ypoBHe B 10—I11 kmaccax
SIBIISTFOTCSL:

o (dbopMUpOBaHHE TPEACTABICHHUS O T€OMETPUU KaK YaCTH MHUPOBOU KYIBTYPHI U
0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;



° (I)OpMI/IpOBaHI/IC MMpEaACTaBJICHHA O MHOTI'OI'paHHUMKAaX W TCJIaX BpallCHUA KakK O
BOKHEHIINX MaTEeMaTHYECKUX MOEISX, MTO3BOJISIONIMX ONKUCHIBATh U M3YYaTh Pa3HbIC SBICHHS
OKPYXaIOIIEro MHUpa;

o (dbopMupoBaHrEe yMEHHS PAcIO3HABATh HA YEPTEXKAX, MOJCIAX U B PEabHOM MHpE
MHOTOTPaHHHUKH U TEJIa BPAICHNUS;

o OBJIQJICHUE METOJAaMH pEIICHHs 3aJad Ha TIOCTPOCHUS Ha HU300paKEHHUIX
IPOCTPAHCTBEHHBIX (QUTYD;

o (dbopMupoBaHNE YMEHHUS ONEPUPOBATh OCHOBHBIMHU MOHATHSMUA O MHOTOTPaHHHKAX
¥ TeJIaX BPAIIEHUs U MX OCHOBHBIMU CBOMCTBAMH;

o OBJIAJICHUE QJITOPUTMAMH pEUICHHUS OCHOBHBIX THUIOB 3a/1a4; (OpMHUpPOBAHUE

YMCHUA IMPpOBOIUTD HCCJIOKHBIC AOKAa3aTCIbHBIC  PaCCYKACHUA B X04€  pClICHUMA
CTEPCOMETPHUICCKUX 3ada4 U 3a4a4 C IIPAKTHUYCCKUM COACPIKAHUCM,

o pa3BUTHE WHTEIJICKTYAIbHBIX W TBOPYECKUX CIIOCOOHOCTEW O0Oydarommxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHUM, KPUTUUHOCTH MBIIIJICHUS;
o (dbopMupoBaHue PyHKIIMOHAIBHON IPaMOTHOCTH, PEIE€BAHTHON T'€OMETPUU: YMEHUE

pacno3HaBaTh IPOSBIECHUS TE€OMETPUYECKHUX IOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHbIX KHU3HEHHBIX CUTYalUsX U MPH U3YYEHUU IPYTUX y4eOHBIX MPEAMETOB, IPOSIBICHUSI
3aBHCUMOCTEH W 3aKOHOMEPHOCTEH, (POPMYIHPOBATh MX Ha SI3bIKE T€OMETPHHM M CO3/1aBaTh
reOMETPUYECKUE MOJIENIH, MPUMEHATh OCBOCHHBIM T€OMETpPUYECKHMH ammapar JUlsl pelieHus
NPaKTUKO-OPUEHTHPOBAHHBIX  3a7ay, HMHTEPIPETHPOBATH M  OLEHHUBATH  IOJyYCHHBIC
pe3yJbTaThI.

OTnUYUTENBHON 0COOEHHOCTBIO MPOTPaMMBbI SIBIISIETCS BKIIIOUEHHE B KypC CTEPEOMETPUN B Hadasie
€ro H3y4eHHUs 3aJlay, pellaeMblX Ha YPOBHE HHTYMTHBHOIO IO3HAHUSA, U OIpPEICIEHHBIM 00pazoM
opraHu3oBaHHasi padoTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOIO M MPOCTPAHCTBEHHOI'O
MBILIUICHHS, CTUMYJIMPYET HPOTEKaHHE WHTYUTHBHBIX IIPOLECCOB, MOTUBUPYET K JalbHEHIIEMY
U3y4EHHIO NpeIMeTa.

[Tpennourenue oTHAETCS HATNISIAHO-KOHCTPYKTUBHOMY METOY OOYy4YE€HHS, TO €CTh TEOPETHUUYECKUE
3HaHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TIPAKTUYECKOM nesTenbHocTH. Pa3Butue
IPOCTPAHCTBEHHBIX IMPEICTAaBICHUHM Y ydaluXxcs B Kypce CTEPEOMETPUHU MPOBOAMUTCA 3a CUET pelleHUus
3aJa4 Ha CO3JlaHUE IPOCTPAHCTBEHHBIX OOpa30B M 3aJad Ha OMNEpUPOBAHME MPOCTPAHCTBEHHBIMHU
obpazamu. Co3mganue oOpaza MPOBOJIUTCA C OMOPOM Ha HAIISIIHOCTh, a OMEpUpOBaHUE OO0pa3oM — B
YCIIOBUSAX OTBJIEYEHHUS OT HAIJISTHOCTH, MBICJIEHHOTO U3MEHEHHSI €r0 MCXOJHOT'O COJIep KaHuUs.

OcHoBHbIE cojiepkarenbHble TMHUU Kypca «['eomerpun» B 10—11 kmaccax: «MHOrorpaHHUKN,
«[IpsimMple M IIOCKOCTH B TpocTpaHcTBe», «Tema BpameHus», «Bekropel W KOOpIMHATHI B
npoctpancTBe». dopMupoBaHHe JIOTUYECKUX YMEHUN pacrlpeseniieTcssi He TOJIBKO MO COJiepiKaTelbHbIM
JMHHUSAM, HO 1 110 rofiaM 00y4YeHHs Ha YpOBHE CpPe/IHero o0I1ero oopazoBaHusl.

Copnepxanune oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM OCBOCHHUS paboueit
OpOTpaMMbl, pPacHpeleNéHHBIM 10 TrojaM oOyueHHs, CTPYKTYpHUpPOBAHO TaKUM O0pa3oM, 4YTOOBI
OBJIAJICHUE TE€OMETPUUECKUMU TIOHATUAMU M HABbIKAMU OCYLIECTBJSUIOCH IOCIENOBATEIbHO H
HOCTYNaTeNbHO, ¢ COOJIOIEHUEM MPUHIMIIA NTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIHCH B
OOLIYI0 CUCTEMY T'€OMETPUUYECKUX MPEACTABICHUIN 00yJarommxcs, pacmupss u yriayomnsas e€, oOpasys
IPOYHBIE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpun otBoauTcs 2 yaca B Henento B 10 knacce n 1 wac B Hegemo B 11 kitacce,
BCETO 3a J1Ba roja ooy4yenus - 102 yueOHbIX Haca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHUSI CTepeoOMEeTpUH. Touka, mMpsMasi, IIOCKOCTb, MPOCTpaHCTBO. IloHsATHE 00
AKCHOMaTHYECKOM IIOCTPOECHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMHOE pacronoxkeHue MpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOLIUECS, IapajUIeIbHbIE U
CKpeluBaromuecs npsamele. [lapainenbHOCTh NPAMBIX M IUNIOCKOCTEH B IIPOCTPAHCTBE: MApaJLICIIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE; MAPAJLIEIBHOCTD TPEX MPSAMBIX; NAPAJLIEIBHOCTD IPSIMOU U IVIOCKOCTH. YTJIbI
C COHAIpPAaBJICHHBIMM CTOPOHAMM; YIOJI MEXAYy MpsAMBIMM B IpocTpaHcTBe. IlapamienbHOCTb
IUIOCKOCTEW: IMapajuleJbHbIE IUIOCKOCTHM; CBOMCTBA NapajUIeNbHBIX ILIOCKOcTed. [Ipocreimme
IPOCTPaHCTBEHHBIE (PUIYpBI HA IIJIOCKOCTU: TETPAdp, KyO, napasuiesenunel; HOCTPOCHUE CEUCHUH.

[lepnieHAUKYIAPHOCTh TNPSAMOM M IJIOCKOCTU: NEPIEHIUKYJSPHBIE IpPsMbIE B IPOCTPAHCTBE,
IpsIMBbIE MTApAJLIENBbHBIE U NEPIECHIUKYIIIPHBIE K IUNIOCKOCTH, IPU3HAK NEPIEHIUKYIISIPHOCTH IIPSIMOU U
IJIOCKOCTH, T€OpEeMa O MPAMOU NEPHEHAUKYJIAPHON IUIOCKOCTH. YTIIbI B IIPOCTPAHCTBE: YIOJl MEXAY
OpsIMOM M IUIOCKOCTBIO; JBYTPAHHBIA YIoOJI, JIMHEHHBIM Yroa AByrpaHHoro yriua. Ilepnenpukynsp u
HAKJIOHHBIE: PAaCCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHME OT IPSMOM 1O INIOCKOCTH, MPOEKIUS
¢burypel Ha MIOCKOCTb. lleprneHAMKYISApHOCTh IUIOCKOCTEH: NpPU3HAK MEPHEHIUKYIIPHOCTU JBYX
mockocrei. Teopema 0 TpEX NepreHIUKYIIIpax.

MHOTrOrpaHHUKH

[TonsiTiE MHOrOTrpaHHHKA, OCHOBHBIE 3JEMEHTbl MHOI'OIPAHHHKA, BBINYKJIbIE W HEBBITYKJIbIE
MHOIOTpaHHMKM; pa3BEPTKa MHoOrorpaHHuka. llpusma: nN-yronpHas npusMa; I'paHd MU OCHOBAaHMS
IPU3MBL; MpsMas U HaKJIOHHAs MPU3Mbl, OOKOBas U IMOJHAsl MOBEPXHOCTh npu3Msl. [lapannenenunen,
IPSIMOYTOJIBHBIN Iapajulelienune]l W ero cpoicra. [Iupammupa: N-yronbHas nupaMuja, T'paHd U
OCHOBaHUE NHUpPaMUJbl; OOKOBas M IOJHAS IOBEPXHOCTh NHUPAMUbl; IpPaBWIbHAsA U YyCEUEHHAs
NUpaMua. DJIEMEHTB NPU3Mbl U nupamuabl. [IpaBUiIbHBIE MHOTOTPaHHMKH: MOHSTHE IPaBHIBHOTO
MHOTOTpaHHMKA; [IpaBUJIbHAS IpU3Ma U MIpaBWIbHAs NUpaMUa; IPaBUIbHAS TPEYrojbHas UpamMuaa u
NpaBWIbHBIN TeTpasap; KyO. IlpeacraBienue o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTa’Jp, JOJEKa’3ap U
ukocadip. CeueHust IpU3Mbl U TUPAMUJIBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOM, INIOCKOCTH. DJIEMEHTBI
CUMMETpUHU B MUPAMHUJIAX, apaJuIeJIenune1ax, IPaBUIbHBIX MHOIOIPaHHUKAX.

Bbluucnenue 351eMEHTOB MHOTOIpaHHMKOB: pEOpa, auaroHanu, yriel. Ilnomans OGokoBoi
MOBEPXHOCTU M TOJHOW MOBEPXHOCTH MPSMOM NPU3MBI, IUIOIIA[b OCHOBAaHUU, TeopeMa O OOKOBOM
NOBEPXHOCTU MpsiMOM mpu3Mbl. Ilmomane OOKOBOM MNOBEPXHOCTM W IMOBEPXHOCTH IPABUIIBHOM
NUPaMUJIBI, TEOpeMa O Iulomanu yced€éHHoOM nupamuibl. [lonarue o0 o0béme. OO0BEM NUpamuibI,
IIPU3MBI.

[Tono6ubie Tena B mpoctpancTBe. COOTHOLIEHUSI MEX]y IUIOMIAIIMU MMOBEPXHOCTEH, 00bEMaMu
HOJOOHBIX Tell.

11 KUIIACC

Tesa BpaieHus

[Munuaapuueckas  MOBEPXHOCTh,  OOpasylolive  IWIMHIPUYECKOM  IMOBEPXHOCTH,  OCh
[WIMHIPUYECKON MOBEepXHOCTH. [[MmHap: ocHOBaHUS M OOKOBas MOBEPXHOCTh, 0Opa3yrolas U OCh;
IUI0MIa/1b OOKOBOM U MOJHOM MOBEPXHOCTH.

Konundeckasi moBepXHOCTh, 00pa3yrolre KOHMYeCKON MOBEPXHOCTH, OCh U BEpUINHA KOHUYECKOU
noBepxHocTu. KoHyc: OCHOBaHME W BeplinHA, 00pa3yromias W OCh; IUIONIAAh OOKOBOM W TOJTHOU
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolIre U BHICOTa; OCHOBAHUS M OOKOBAsi TOBEPXHOCTh.

Chepa wu 1map: ULeHTp, paauyc, JuaMeTp; IUIOHIaJb TOBEpXHOCTH cdepbl. B3aumuHoe
pacmonoxeHue cepsl U TUIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe; TUIoIab chepol.

N306paxenue e BpalleHus Ha II0cKocTH. Pa3BépTka nunuHApa 1 KoHyca.



KomOuHanmu Ten BpalieHUs U MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONMCAHHBIM OKOJO CQepsl;
cdepa, BIUCaHHAsI B MHOTOI'PAHHUK, WM TEJIO BPAILIEHHS.

[Tonsitue 06 o6bEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tes. Teopema 06 00BEME MPAMOYTOIBLHOTO
napaenenunena u cieacteus u3 He€. O0bEM nunmMuapa, konyca. O0bEM 11apa U IIomaab chepsl.

[Tono6uble Tena B mpoctpancTBe. COOTHOIIEHHS MEXAY IUIOMIAISIMH TOBEPXHOCTEH, 00bEMaMu
[MOAOOHBIX TEIL.

Ceuenust mwmHApa (TMapajuiebHO M MEPHEHIUKYISIPHO OCH), CeUeHHs] KOHyca (mapayienbHOoe
OCHOBAHHIO U MPOXOJAIIEe Yepe3 BEPIINHY), CEUEHUs 1apa.

BeKkTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miockoctu u B mpoctpaHcTBe. ClI0)KEHHE M BBIYMTAHUE BEKTOPOB. YMHOMKEHHUE
BEKTOpa Ha uucio. Pa3znoxkeHue BekTopa 1Mo TpEM HEKOMIUIAHAPHBIM BekTopam. [IpaBuiio
napauenenunena. Pemenue 3agad, CBA3aHHBIX C IPUMEHEHHEM IIPaBUJ JEHCTBUH € BEKTOpPaMHU.
[IpssmoyronbHas cucrema KoopAauHaT B IpocTtpaHcTse. KoopauHartel Bekropa. lIpocreiimue 3anauu B
KOOpJAMHAaTax. Yroil Mexnay BekTopaMu. CKalspHOE NpOM3BEIEHHE BEKTOPOB. BbrumcieHue yrios
MEXIYy MPSIMBIMH M IJIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIA METOJ| MPU PELICHUH T'€OMETPHUYECKUX
3ajay.

INVIAHUPYEMBIE TPEIMETHBIE PE3YJIBTATbBI
10 KJIIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPAMasi, INIOCKOCTb.

[TprMeHATh aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX MIPU PELICHUH T'€OMETPUUYECKHX 3ajay.

OnepupoBaTh NOHATUAMU: NapaLIEIbHOCT U MEPIEHAUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH.

KnaccugunupoBars B3auMHOE pacloIokKeHNe NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMHU: ABYI'PAaHHBIM YroJs, IpaHd ABYIPAHHOIO yria, peOpo JBYrpaHHOIO
yIJ1a; TMHEHHBIN Yro ABYIPaHHOIO YIJIa; TpajlyCHas Mepa JIBYTPaHHOIO yria.

OnepupoBaTh MOHATUSIMH: MHOTOI'PAHHUK, BBITYKJIBIA U HEBBITYKJIbIH MHOIMOTPAHHUK, JIEMEHTBI
MHOT'OI'paHHMKA, IPAaBUIbHBII MHOTOTPaHHUK.

PacriozHaBaTh OCHOBHBIE BHJbl MHOTOIPDAaHHUKOB (MHMpamMuja; MpU3Ma, HPSIMOYTOJbHBIN
napansenenurnes, Kyo).

KnaccuguupoBaTe MHOTOrpaHHUKH, BBIOMpas OCHOBaHUS JUIsl KJacCU(UKALWU (BBIIYKIIbIE U
HEBBIITYKJIbIE MHOTOTPAHHMKH; IPaBWJIbHBIE MHOTOTPAHHUKHU; TPSAMBIE W HAKJIOHHBIE IPU3MBI,
napasuleJIenune/ibl).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Yys METO/I CIIEIOB.

Crpouth ceueHUs: MHOTOTPaHHUKOB METOJ/IOM CJIEIOB, BBINIOJIHATH (BBIHOCHBIE) MIJIOCKHE YEPTEKU
U3 PUCYHKOB IIPOCTBIX O0BEMHBIX (PUTyp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxOXJAEHUE TIEOMETPHUUECKHUX BEIMYMH IO Oo0paslaM WIM alropuTMam,
NPUMEHSISI U3BECTHBIE AHAJTUTHYECKUE METO/Ibl TP PEIICHUN CTAHJIAPTHBIX MaTEMaTHUYECKUX 3a7ad Ha
BBIUNCJICHUE DPACCTOSHUM MEXAY IBYMS TOYKAMH, OT TOYKH [0 HPSIMOH, OT TOYKH IO IJIOCKOCTH,
MEX1y CKPELIUBAIOLIUMUCS MPSIMbBIMH.

Pemate 3amaun Ha HaxOXJAEHUE TEOMETPHUUECKHUX BEIMYMH MO 0o0paslaM WIM alropuTMam,
MPUMEHSISI U3BECTHBIE AHAJTUTHUUYECKUE METO/IbI MIPHU PEIIEHUN CTaHJIAPTHBIX MaTEMaTHYeCKUX 3aJad Ha
BBIUMCJIEHUE YIJIOB MEKIY CKPEIIMBAIOIIMMUCSA MPSMBIMH, MEXIY INPSMON M IIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Bobruucnare 00BbEMBI M IUIOIIAAM TMOBEPXHOCTEH MHOTOIPAaHHHKOB (IIpHU3Ma, MUpPaMHUAa) C
npUMEeHEeHHEeM (OpPMyI; BBIYUCIATH COOTHOIICHHUS MEXIYy IUIOMAAsIMH TOBEpXHOCTEH, 00BEMamMHu
NOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMU: CUMMETPHsI B MPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh CUMMETpPUH;
LIEHTP, OCh U MJIOCKOCTh CHMMETPHH (DUTYPBI.

W3Bnekatb, mMpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX



reoMeTprUecKuX (purypax, npencTaBieHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumeHsTh TEOMETpHUUECKHE (AKThI Ul PEIIEHUS CTEPEOMETPUUECKUX 3ajiay, IPEANoNararonmx
HECKOJIKO IIaroB PEIICHHS, €CITU YCIIOBHSI IPUMEHEHU 3a/1aHbl B SIBHOH (opMme.

[TpyuMeHATh NPOCTEHUIINE TPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IIPU PELIEHUU CTEPEOMETPUUECKHX 3a/au.

[TpuBOIMTE IpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE W JKU3HHU, PACIO3HABATH
IIPOSIBJIEHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE.

[TpyMeHATh MOTY4YEHHBIE 3HaHUS HA IIPAKTUKE: aHAIIM3UPOBATh PEAJIbHBIC CUTYallMd U IPUMEHATh
U3yYCHHBIC TOHSATHS B TPOILECCe MOMCKA PEHICHUsS MaTeMaTH4eCKd C(HOPMYIHMPOBAHHOM MPOOIIEMBI,
MOJIEJIMPOBaTh pEajbHBbIE CUTYallUd Ha S3bIKE TI'€OMETPHUH, HCCIENOBATh IOCTPOCHHBIE MOJEIH C
UCTIOJIb30BAaHUEM TEOMETPUYECKHX IMOHATHH M TEOpeM, ammapara aireOphl; pemaTh MPaKTHYECKHe
3a[]a4i, CBA3aHHbIE C HAXOKICHUEM F€OMETPUUECKHUX BEJIMYUH.

11 KUIIACC

OnepupoBaTb NOHATHUAMU: LMIMHAPUYECKAas IOBEPXHOCTb, O0Opa3yrolIUe WIMHIPUYECKON
IOBEPXHOCTH; ILWIMHAP; KOHUYECKas MOBEPXHOCTb, 00Opa3yrolie KOHUYECKOH MOBEPXHOCTH, KOHYC;
chepuyeckas MoBepxXHOCTb.

PacniozHaBaTh Tena BpaleHus (UIMHIDP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJ BpalllEHUS.

KnaccugunupoBars B3auMHOE pacnoiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHSIMU: IAPOBOM CErMEHT, OCHOBAaHHE CEIrMEHTA, BBICOTA CErMEHTA; 1IapOBOM
CJIOH, OCHOBaHME IIAPOBOTO CJI0SI, BHICOTA LIAPOBOI0O CJIOS; IAPOBOM CEKTOP.

Bbraucnare 00bEMBI M TUIOIIAJM TOBEPXHOCTEH TN BpPAIICHUS, TCOMETPUYECKHUX T C
IpUMEHEeHHEM (OopMyIL.

OnepupoBaTh NOHSATHSAMH: MHOTOTPAaHHUK, BIIMCAHHBIA B cpepy M ONMHCAHHBIA OKOJIO CeEpsI;
cdepa, BIUCaHHAsi B MHOIOI'PAaHHUK UJIM TEJIO BPAIIEHUS.

BbluncnsaTe COOTHOLIEHUS MEXKY IJIOLIAIIMU TOBEPXHOCTENW U 00BbEMaMHU 1TOAOOHBIX TEI.

N300paxkaTh u3yyaemble (UIYpHI OT pPYKH M C IPUMEHEHHEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEUEHUS TeJl BpallleHUsl.

W3BnekaTtb, WHTEPNPETHPOBATH M MpPeoOpa3oBbIBaTh HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX PUTypax, MPEACTABICHHYIO Ha YepTekaxX U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATh AeMCTBUS CIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
YHCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHM 00J1aJJatoT.

IIpuMeHATh paBUIIO MapasuIeNICINIIE A,

OnepupoBaTh MOHATUSAMH: JE€KApPTOBBl KOOPJUHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrojl MEXIy BEKTOpaMH, CKaJIIpHOE IPOU3BE/IEHUE
BEKTOPOB, KOJJTMHEAPHbIE U KOMITJIAHAPHBIE BEKTOPBI.

Haxomute cymMMy BEKTOpOB M NpPOM3BEJACHHE BEKTOpa Ha YHUCIO, YroJd MEXIy BEKTOpamH,
CKaJIIpHOE MPOU3BEIEHUE, PACKIIAIbIBATh BEKTOP O ABYM HEKOJITMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM cHCTEME KOOpAMHAT.

[TpuMeHsTH TEOMETpUUYECKHE (aKThI Ul PEIICHUs] CTEPEOMETPUUECKUX 3aj1ay, IPEANoIararonux
HECKOJIbKO IIaroB peuIeHus], €CIH YCIOBUS TPUMEHEHHUS 3a/IaHbl B IBHOHM dopMe.

Pemats npocrelinme reoMeTpuuecKre 3a1a4i Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA.

Pemarp 3amaum  HaA  /10Ka3aTeIbCTBO  MAaTEMaTHYECKMX OTHOUIEHMH U HaxXOXACHUE
reOMEeTPUYECKUX BEJTMUMH M0 00pa3laM WiH aJropuTMaM, IPUMEHsS] U3BECTHBIE METO/Ibl IPU PELICHUN
CTaH/IapPTHBIX MATEMaTUYECKUX 3a]1a4.

[TpuMeHsATH TpoCTEiIIe MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBbI
IIPY PELIEHUN CTEPEOMETPUUECKHX 3aau.



[TpuBOaMTE IpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE W YKU3HHU, PaclO3HaBATh
IIPOSIBJIEHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE.

[TpyMeHsTh MOTY4YEHHbIE 3HAHUS HA IIPAKTHUKE: aHAJIM3UPOBATh pealbHble CUTYallUU U IPUMEHATh
U3y4CHHbIC TOHATHS B IPOLIECCE MOMCKA PELICHHUs MaTeMaTH4ecKu C(HOPMYIMPOBAHHOM MPOOIIEMBI,
MOJICJINPOBATh PEAIbHBIE CHUTyallUd HA S3bIKE I€OMETPHUM, HCCIEHOBATh ITIOCTPOEHHBIE MOJEIU C
UCIOJIb30BAHUEM TE€OMETPUUYECKHX IOHATUH U TEOopeM, ammapara ajareOphl; pellaTh MPAaKTUYECKHUe
3a/1a4d, CBA3aHHBIE C HAXO0KICHUEM I'€OMETPUUECKUX BEJIMYUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbmbie  Ipaxrieckne (uudpossbie)
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes
1 BBenenue B crepeoMeTpuio 10
5 IIpsiMble U TIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneH)mIEmepHOCTb MPSIMBIX U 12
IJIOCKOCTEH
4 VYTIubl MeXAY IPSAMBIMU U IUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [loBTOpEHME: CEUEHMUSI, PACCTOSIHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB 110 [IPOTPAMME 68 9) 0
11 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ugposbie
Ne i/ HpOrpaMMEL pasi Beero Kontposbubie IIpakTuueckue f:% pg)?f) OBAT eJ)ILHH e
padoThI padoThI pecypes
1 Tena BpaieHus 12
2 OOBEMBI TEN 5 1
3 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEHME, O606IH€HI:I€, 7 1
CUCTEMAaTH3alMsl 3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudposeie
Tema ypoka Kout bHBI IIpakTHYeCcKH
n/n yp Bcero OHTPOI ¢ p ecxne u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoThI pecypebi

OcHOBHBIE IOHATUS CTEPEOMETPUU: TOUKA,

npsimMasi, JI0CKOCTh, IPOCTPAHCTBO.

[TpaBuiia n3006pakeHust Ha PUCYHKaX: 1
M300paxeHusl MII0OCKOCTEH, MapaljieIbHbIX

PSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1nI0CKOCTH,
NepecCKarommecsa npsAamMasa 1 rmiIOCKOCTb
IlonsTus: NepeceKaromumecs 1mI10CKOCTH, 1
MNEPECCKAOIMUECA IpAMad U IIJIOCKOCTb

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeH1e MHOTOI'PaHHUKOB Ha 1
pPHUCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax

HauanbHble CBEICHUS O KY6e " upamMuze,

ux pa3BépTKku U Mozenu. CeueHus 1
MHOTOTPaHHUKOB

HavanbHble cBeieHus 0 Kyoe U mupamu/ie,

uXx pa3BeépTku U Mozenu. CeyeHus 1
MHOTOTPaHHUKOB

TToustie 00 akCHOMATHYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1
CTEPEOMETPHUHU U CIEACTBUS U3 HUX

IToustre 06 aKCHOMAaTHYECKOM

MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1
CTEPEOMETPHUHU U CIEACTBUS U3 HUX

ITousTe 06 aKCHOMAaTHYECKOM 1
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI




CTEPCOMETPHH U CIICACTBUA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM

10 MOCTPOCHUU CTEPEOMETPUH: AKCHOMBI 1
CTEpEOMETPUH U CIEICTBUS U3 HUX
B3anMHoe pacnosioxkeHue npsMbIX B

11 IPOCTPAHCTBE: IIepECEeKArOIInecs, 1
napaielibHble U CKpellUBaroLecs
psSIMBbIE
[NapannenbHOCTh IPSAMBIX U IUIOCKOCTEH B

12 MPOCTPAHCTBE: MapaslIeNbHEIC PAMBIC B 1
IPOCTPAHCTBE; MAPAIUIETBHOCTD TPEX
OpPSMBIX
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

13 npoctpaHctse: [[apamienbHOCTh IPAMON U 1
IUIOCKOCTH

14 Vriabl ¢ cOHanpaBIE€HHBIMH CTOPOHAMH 1

15 Yrois Mexay NpsIMBIMHU B IIPOCTPAHCTBE 1

16 Yros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE 1

17 [TapannenbHOCTh MIIOCKOCTEMN: 1
napaieNbHbIe TUIOCKOCTH

18 CBolicTBa napajuIeabHbIX IIOCKOCTEN 1
[Tpocreiimme npocTpaHCTBEHHBIE (PUTYPBI

19 Ha TUTOCKOCTH: TETPAdp, KyO, 1
napaJesenurne;|

20 [TocTpoenwne ceueHwmit 1

21 [Toctpoenue ceuenuit 1
KonTtponsHas padora no teme "[Ipsimbie u

22 MJIOCKOCTH B TIPOCTPAHCTRBE. 1
[MTapannenbHOCTh NPSIMBIX M IJIOCKOCTEH"
[IeprieHIUKyYIAPHOCTD NPSMOU U

23 TUTOCKOCTH: TIEPIICHINKYIISIPHBIC TIPSIMBIC B 1

IIPOCTPAHCTBE




[Tpsimble mapanienabHble U

24 NEPIEHIUKYIISIPHBIE K IIJIOCKOCTH

o5 [IpsimMble napaienbHbIe U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

26 [Tpu3Hak NeprneHIuKyIIPHOCTH IPSIMON U
IUIOCKOCTH

27 [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U
IJIOCKOCTH

28 Teopema o npsAMON NEpIEHANKYIAPHON
IUIOCKOCTH

29 Teopema o npsAMON NEpIEHANKYIAPHON
IUIOCKOCTH

30 Teopema o0 psIMO¥ ITEPIIEHAUKYIISIPHON
IJIOCKOCTH
[TepieHUKYIIAp U HAKJIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 INIOCKOCTH
[TepieHIUKYIIAp M HAKIIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 INIOCKOCTH
[TepieHIUKYNIAp M HAKIIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE OT
IPSIMOM 10 INIOCKOCTH
[lepneniuKynsip ¥ HaKJIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH

35 Vsl B POCTPAHCTBE: yTOM MEXIY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPAHHOI'O yIJIa

37 JIByrpaHHBIN yroJI, TMHEHHBIN yrom

JIBYTPaHHOT'O yIiia




38

[leprieHAMKYASIPHOCTD IJIOCKOCTEI:
MPU3HAK NEPIECHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

39

[leprieHANKYASIPHOCTD IJIOCKOCTEI:
MPU3HAK NEPICHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

40

[leprieHAMKYASIPHOCTD IJIOCKOCTEI:
MPU3HAK NEPIECHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

41

Teopema o0 TpEX nepneHAUKYISIPax

42

Teopema o0 TpEX nepneHAUKYIIPax

43

Teopema o0 TpEX nepHneHAUKYIIPaAx

44

45

KoHTposbHas pabota 1mo Temam
"TleprnieHAUKYISIPHOCTD MPSIMBIX U
miockocte" u "Y il MeXy NPSIMBIMU U
IUIOCKOCTSIMU"

IlonsTue MHOIr'OrpaHHuKa, OCHOBHBIC
OJICMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOTPaHHHUKH, pasBépTKa
MHOTI'OT'paHHHUKa

46

47

48

[Tpu3sma: n-yrospHas npusMa; rpaHu v
OCHOBaHUS IPU3MBL; IIpsiMasi U HaKJIOHHASI
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
IPU3MBI

[Tapannenenunesn, NpsMOYTOIbHBIN
napaJuIeIIeIUIe] U €T0 CBOWCTBA
[Inpamupa: n-yroiapHas nupaMua, TpaHu U
OCHOBaHME MHPaMHJIbl; OOKOBas M MOJIHAS
MTOBEPXHOCTh NMHPAMU/IbI; IPABWIIBHAS U
yCeu€HHasi MUPaMHUAA

49

HpaBI/IJ'ILHLIC MHOT'OT'pAaHHUKHA: TIOHATUC
IMPAaBUJIBHOI'O MHOT'OT'paHHUKA,; ITpaBHUJIbHAA




npu3Ma U MpaBUiIbHAS TUPAMKJIA;
MpaBUJIbHAsL TPEYroJIbHAS MUPAMUIA U
MPAaBWIBHBIN TeTpadip; KyO

HpC,I[CTaBJ'ICHI/IC O ITIPaBUJIbHBIX

50 MHOTOTPaHHHUKAX: OKTadIp, TOACKAdIp U 1
HUKOCadIP.
CumMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, MIPSMOM, TUIOCKOCTH.
51 DJIEMEHTH CAMMETPHUH B TUpaMuax, 1
napauieNIeuIe/1ax, MPaBUIbHBIX
MHOTOI'PaHHHKAX
50 Brruncienue 351eMeHTOB MHOTOTPaHHUKOB: 1
pé0pa, TuaroHanu, yribl
[Tnomans OOKOBOH MOBEPXHOCTH U TIOJTHOM
53 MMOBEPXHOCTHU MPSAMOM MPU3MBI, IIOIIA]Tb 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH MPSAMOI MPU3MBI
[Tomane 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABHILHOM MUPaAMUIBI, 1
TeopeMa O TUIOIIAN OOKOBOH TTOBEPXHOCTH
YCEUYEHHOU MUPaMUIbI
55 'I'<OHTpOJ'IBHa$I pabota mo Teme 1
MuororpanHuku"
56 [TousTue 06 00BEME 1
57 O0bEM TUpaMHUIBI 1
58 O0BbEM TUpaMUIBI 1
59 O0BEM TUpPaMHUTBI 1
60 O0BEM TUpPaMHUTBI 1
61 O06BEM npu3MbI 1
62 OOBEM TTPU3MBI 1
63 OOBEM TTPU3MBI 1




Kontposbhas padota mo teme "O0bEMbI

64 B

MHOTOI'PaHHHKOB

[ToBTOpEeHUE, 0600IICHNE CHCTEeMATHU3AIIHS
65 3HaHui. [locTpoeHue ceueHuii B

MHOTI'OI'paHHUKEC

[ToBTOpEeHUEe, 0600IIEHNE CHCTEeMAaTH3 AU
3HaHUW. BeIUuKCIIeHNE PaCCTOSHUM: MEXITY
66 JIBYMsI TOYKaMH, OT TOYKH JIO TIPSIMOH, OT
TOYKH JI0 TJIOCKOCTHU, MEXKTY
CKPEIIUBAOIIUMUCS TIPSIMBIMU

67 Hrorosast kKoHTpoIbHAs paboTa

[ToBTOpenue, 0600IIeHHE CUCTEMAaTH3ALHS
3HAHUi1. BbIUUCIICHE YITIOB: MEXIY

68 CKPELIMBAOIIUMHUCS MPSIMBIMH, MEXKITY
HPSIMO#A ¥ TUIOCKOCTBIO, IBYTPaHHBIX
YIJIOB, YTJIOB MEXKy INIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KUIIACC

Ne i/

Tema ypoxka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH s

JIeKTPOHHbBbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHtp, paauyc, iuamerp;
IUIOINAb MOBEPXHOCTHU Cephl

Bsaunmuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTesbHas MIIOCKOCTh K
cdepe; mwromanb chepsl

N3obpakenue cepsl, mapa Ha TIOCKOCTH.
CeueHnus mapa

[{umHaprYecKas OBEPXHOCTb,
00pa3yromue MUJINHIPUIECKOM
MIOBEPXHOCTH, OCh IIMIMHAPUICCKOM
[IOBEPXHOCTU

[{winsap: ocHOBaHUS U OOKOBas
IOBEPXHOCTh, 00pa3yolas ¥ 0Ch; MJIOMIAIb
OOKOBO U MOJHOM MOBEPXHOCTU

N300pakeHne HUINHAPA Ha TUIOCKOCTH.
Pa3Béprka uununapa. CeyeHus HUIMHIpA
(MJI0CKOCTHI0, MapaIeIbHOW WIIN
NEePIEeHIUKYJIIPHON OCH LIMJIUHAPA)
Konnueckas moBepXxHOCTh, 00pasyroiire
KOHUYECKON TOBEPXHOCTH, OCh ¥ BEPILMHA
KOHHYECKOW MTOBEPXHOCTHU

KoHnyc: ocHOBaHME U BEPIINHA,
o0pasyroias u OCh; IIIOa b OOKOBOU U
ITOJIHOW ITOBEPXHOCTH

VYceu€HHbII KOHYC: 00pa3yrolue U BhICOTA,
OCHOBaHHMA U OOKOBast MOBEPXHOCTh

10

N300pakeHne KoHyca Ha INIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca




(TMJI0CKOCTHI0, APAIIEIIbHOW OCHOBaHMIO, U
IJIOCKOCTBIO, MPOXO/SIIEH uepe3 BEpIINHY)

KoMOuHanust Ten BparieHus u

11 1
MHOTOI'PaHHHKOB
MHororpaHHHK, OIMCAaHHBIN OKOJIO cheps;

12 ctepa, BIMCaHHAss B MHOTOTPAHHUK HJIH B 1
TEJIO BpAIlCHUs

13 [Tonsarue 06 06bEme. OCHOBHBIE CBOWCTBA 1
00BEMOB TEN

14 O06BEM IUIHHApA, KOHYCA 1

15 O0BEM 1Iapa U TIomaIhL Chephl 1
[TonoGHbIe Tena B MPOCTPAHCTBE.

16 CooTHoIIEHHS MEX Ty IO SIMU 1
MOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TN

17 Komponm:aﬂ 'Pa60Ta no temaM "Terna 1
BpanieHus" u "O0bembl T

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE 1

19 CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB 1

20 YMHOXEHHEe BEKTOpa Ha YHCIIO 1
PasnoxeHne BEKTOpa 110 TPEM

21 HEKOMIUIaHapHBIM BekTopaM. [IpaBuio 1
napajenenuneaa
Pemienue 3a1a4, CBA3aHHBIX C

22 MIpUMEHEHUEM TPaBUJT JCUCTBUH C 1
BEKTOpaMH
[TpsaMoyronbHas cucteMa KOOpAHHAT B

23 npoctpancTBe. KoopamHaTh BEKTOpA. 1
[IpocTeiinme 3ajaun B KOOpAUHATAX

24 VYron mexay Bekropamu. CkansipHoe 1
IPOM3BEICHUE BEKTOPOB

o5 Brranciienue yrioB Mexy MpsIMBIME 1 1
IUIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBI METO IIPH 1




27

PCHICHUU IT'COMCTPUYICCKUX 3a1a4

KonTponpHas padota o Teme "BekTopsl u
KOOPJMHATHI B MPOCTpaHCTBE"

28

29

[ToBTOpEHME, 0000IICHUE 1
cucremaruzanus 3HaHuiH. OCHOBHBIE
burypsl, pakTbl, TEOPEMBI Kypca
TUTAHUMETPHH

[ToBTOpenue, 0600IICHNE 1
cucremMaTtusanus 3HaHuH. OCHOBHEIC
burypsl, GpaxTsl, TEOPEMBI Kypca
TJIaHUMETPUH

30

31

32

[ToBTOpenue, 0600IICHNE 1
cUCTeMAaTHu3alus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS

[ToBTOpenue, 0600IICHNE U
cUCTeMAaTHu3alusI 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS

[ToBTOpeHnue, 0600IICHNE U
cucremaTtusanus 3HaHui. OCHOBHBIE
¢burypsl, paxTel, TEOPEMBI Kypca
CTepeOMEeTpUH

33

Wrorosas koHTposibHas paboTa

34

[ToBTOpenue, 06001IeHUE U
cHUCTeMaTU3alurs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YUYEBHBIN KYPC «BEPOATHOCTD U CTATUCTHUKA»
MNOACHUTEJIbBHAS 3AIINCKA

Pabouass mporpamma ydeOHOTO Kypca «BeposSTHOCT M CTaTHCTHKa» 0a30BOrO YpPOBHS IS
obyvaronuxcst  10-11  xmaccoB paspaborana Ha ocHOBe DeaepallbHOrO TOCYAapCTBEHHOTO
00pa30BaTeNFHOTO CTAaHAAPTa CPEAHEro O0Iero oOpa3oBaHUsA, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUI, NPEIbABISIEMBIX K MaTeMaTHYecKoMy oOOpa3oBaHHUIO, W TPaJULUNA POCCUHCKOTO
oOpa3oBanus. Peanmzaiusi mporpamMmbl  00ECIIEUYMBAET OBIAJACHHE KIFOUEBBIMH KOMIICTCHITHSIMH,
COCTaBISIIOLIMMHU  OCHOBY Ui CaMOPa3BUTHsI U  HENPEpPHIBHOIO 00pa3oBaHUs, IIEIOCTHOCTD
0OIIEKYIBTYPHOI0, TMYHOCTHOTO U MTO3HABATEIIBHOTO PA3BUTHUS TMYHOCTH O0YyHarOITUXCS.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

Y4eOHblii Kypc «BeposSTHOCTh M CTaTHCTHKA» 0a30BOTO YPOBHS SIBISETCS MPOJODKEHUEM U
pa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca 0a30BOro ypoBHsSI OCHOBHOM mIkosbl. Kypc mpenHasHaueH
s GopMHUpPOBaHUS y OOYYarOIIMXCS CTATUCTUYECKOM KYJIbTYphl M TIOHUMAaHHUS POJU TEOPHU
BEPOATHOCTEH KaK MaTeMaTH4eCKOro MHCTPYMEHTA JJI U3YYCHMs CIydYaWHBIX COOBITHH, BETUYHH U
npoueccos. [Ipu n3ydeHun kypca oOoramaroTcsi IpeICTaBIECHUs YYalUXCsl O METO/ax MCCIIEOBaHUs
U3MEHYUBOTO MHpa, Pa3BUBACTCS MOHUMAHUE 3HAYMMOCTH M OOIIHOCTH MaTEeMaTHYECKUX METOJOB
IIO3HAHMSI KaK HEOTHEMIIEMON YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHSI.

CoaepkaHue Kypca HallpaBJI€HO Ha 3aKpeIUIeHUE 3HaHUM, MOJYYEHHBIX MPU U3YYEHHH Kypca
OCHOBHOW IIKOJIBI M HA Pa3BUTUE IPEACTABICHUNA O CIy4alHBIX BEJIMYMHAX M B3aUMOCBS3AX MEXKIY
HUMH Ha BaKHBIX IPUMEPAX, CEOKEThI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIEr0 MUPA.

B coorBercTBUM C yKa3aHHBIMU ILIEJIIMU B CTPYKType YydeOHoro kypca «BeposiTHOCTh u
CTaTHCTHUKA» CPEAHEH IIKOJBI Ha 6a30BOM ypOBHE BBIJCIICHBI CIEIYIOIINE OCHOBHBIE COJIEPKATEIbHbBIE
muHuK: «CiayyaiiHble COOBITHS U BEPOATHOCTHY, «CiryyaiiHble BEJIMUMHBI U 3aKOH OOJIBIINX YHUCET.

BaxxHyro yacTh Kypca 3aHHMaeT U3y4yeHUEe reOMEeTPUYECKOro U OMHOMHUAIBHOTO paclpeaeneHui
Y 3HAKOMCTBO C MX HEIIPEPBIBHBIMU aHAJIOTaMU — I1I0Ka3aTEIbHBIM U HOPMAJIbHBIM PACIIPEACICHHUSIMHU.

Copepxanne nuHMM «CiydaiiHble COOBITHSI U BEPOSTHOCTU» CIYXKHT OCHOBOM IS
dbopMHUpOBaHUS TPEJICTABICHUNA O pacHpeelIeHUU BEPOSTHOCTEH MEXIy 3HAYEHUSMH CIy9alHBIX
BEJIMYMH, a TaKXK€ 3Ta JIMHUSA HEOOXoquMa Kak 0Oa3a s M3y4YeHMs 3aKOHa OOJIBLIMX YHCeNl —
(GyHIaMEHTaJIbHOTO 3aKOHA, JIEHCTBYIOIIETO B MPUPOJE M OOIIECTBE M MMEIOIIEr0 MaTeMaTHYECKYIO
dopmanmuzanuio. Cam 3aKkoH OOJBIIMX YHCENT TNpeAsaraeTcss B O3HAKOMUTENbHOH (opme cC
MUHUMAaJIbHBIM UCIOJIb30BAaHUEM MaTeMaTHYECKOIro (hopMamu3ma.

TeMmbl, CBsi3aHHBIE C HEMPEPHIBHBIMU CIYYallHBIMU BEIMYMHAMH, AaKIIEHTHUPYIOT BHUMAaHUE
[IKOJIbHUKOB Ha ONHCAHUM M M3YyYEHUH CIIy4alHBIX SIBJICHUN C MOMOIIbIO HEMpPEPBHIBHBIX (YHKIUIL.
OCHOBHOE BHUMAaHHUE YJIEIAETCA IOKAa3aTeJbHOMY W HOPMAaJIbHOMY pACHpPEIENICHUAM, IPH 3TOM
IpeJnoiaraeTcs 03HaKOMUTENIBHOE U3yUeHUE MaTepuaa 0e3 10Ka3aTeabCTB IPUMEHIEMbIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha usyuenue kypca «BepoATHOCTb U CTaTUCTUKa» Ha 0a30BOM YpPOBHE OTBOJUTCS | yac B HEAEIIO B
TEUYEHHUE KaKI0ro roja o0y4deHus, Bcero 68 ydeOHbIX 4acoB.

COIAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBieHne MaHHBIX C TIOMOIIBIO TaOMUIl U quarpamm. CpenHee apudMeTHUeCKoe, MeIraHa,
HauOoJblllee ¥ HAaWMEHBIIEe 3HAYCHHS, pa3Max, JAUCIEPCHS U CTaHIAPTHOE OTKIOHEHHE YHCIIOBBIX
HabOpOB.

CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CTy4YaiHbIe COOBITHSI. DIeMEeHTapHbIe COOBITHS (MCXO/BI).



BeposiTHOCTB cityuaifHOTO cOOBITHS. BAM30CTh 4acTOTHI U BEPOATHOCTH COOBITHIA. CiydaifHble ONBITHI C
PaBHOBO3MOXKHBIMHM ~ DJIEMEHTapHBIMH  COOBITHSIMH. BeposTHocT  cOOBITMH B OmbITaXx €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Onepauuu Haa COOBITHSIMH: TE€peceueHue, OObEeIUHEHHE, MPOTHUBOMOJIOXKHBIE COOBITHS.
Huarpammsl Diinepa. @opmysa cl0KeHUsI BEPOATHOCTEN.

VYcnoBHas BEPOSITHOCTh. YMHOXEHHUE BEpOATHOCTEH. JlepeBO CilydyailHOrO 3KCIEpUMEHTA.
dopmyna moaHOU BeposTHOCTH. HezaBucuMbIe cOOBITHSI.

Kombunaropunoe mnpaBuno ymHoxeHus. IlepecranoBku u ¢akropuan. Yucio codeTaHui.
Tpeyronsauk ITackans. @opmyna 6unoma HeroToHa.

bunapHbBIN CiTydaiiHBIN ONBIT (MCIIBITAHUE), YCreX W Heyaadya. HesaBucumble ucnbitanus. Cepust
HE3aBUCHMBIX UCIBITAHUH /10 IiepBOro ycrnexa. Cepusi HE3aBUCUMBIX UCIIBITaHUI bepHyn.

Cnyuaiinas BenuuuHa. Pacnpenenenue BepostHocTed. Jlmarpamma pacnpenenenus. [Ipumepst

pacnpenesieHuii, B TOM YHCIIEe, FEOMETPUUECKOe U OMHOMHAIIBHOE.
11 KJIACC

YucnoBble XapaKTEPUCTUKU CIIy4alHBIX BEJIMYMH: MATEMaTUYECKOE OKMIAHWE, NHUCIIEPCUS U
CTaHJapTHOE OTKJIOHEeHue. [IpuMmepbl NPUMEHEHHs MaTeMaTH4EeCKOro OXKHMJAHUSA, B TOM YHUCIE B
3a/la4yax M3 IOBCEJHEBHOM JXM3HU. MaremMaTHUecKoe O)XKHMJaHue OWHApHON CiIy4allHOM BEJIUYMHBI.
MaremaTnueckoe 0’KMJAaHUE CYMMBI CIy4alHBIX BEJIWYMH. MaTeMaTu4ecKoe OXUAAHUE U AMCIIEPCHUS
F€OMETPUUYECKOr0 U OMHOMHUAIILHOTO paclpeeIeHUH.

3akoH OOJBIIMX YHCEI U €ro pojb B Hayke, Hpupoae U ooduiectBe. BbriOOpouHbI MeTo[
UCCIIEI0BAHUMN.

ITprMeprl HENPEPBIBHBIX CIy4YalHbIX BeJW4YuH. IIoHATHE O TUIOTHOCTH paclpenencHus. 3agadu,
IIPUBOAAIINE K HOPMAJILHOMY pacipeaeseHuro. [IoHsaTre 0 HopMalbHOM pacipeiesIeHuH.

INVIAHUPYEMBIE TIPEJIMETHBIE PE3YJIBTATHI

10 KJIACC

Uurath U CTPOUTH TAOJIULIBI U JUATPAMMBI.

OnepupoBaTh MNOHATHSIMHU: cpelHee apupMeTHyeckoe, MeAuaHa, HauOoJjbllee, HaMMEHbIIee
3Hau€HUE, pa3Max MacCHBa YHCIOBBIX JIaHHBIX.

OnepupoBaTb MNOHATHSAMM: CIIydyallHBIH OSKCIIEepUMEHT (ONBIT) W  CilIy4ailHOe COOBbITHE,
3JIEMEHTapHOE COOBITHE (JIEMEHTAPHBIN UCXO/1) CIIYyYallHOTO OIBITA; HAXOAUTHh BEPOATHOCTH B ONBITAX
C PaBHOBO3MOKHBIMHU CIIyYalHBIMHM COOBITHUSIMH, HaXOJIUTh W CPaBHUBATh BEPOSTHOCTH COOBITHI B
M3YYEHHBIX CIIy4alHbBIX SKCIIEPUMEHTAX.

Haxonute u ¢opmynupoBaTh COOBITHS: NepeceueHHe M OOBbeAMHEHHE JaHHBIX COOBITHH,
coObITHE, TIPOTUBOIOJIOKHOE AAHHOMY COOBITHIO; MOJB30BaThCS JAMarpaMMaMu Oiiepa U GopMmysoi
CJIOKEHMSI BEPOSITHOCTEN MPU PELIEHUH 3a1a4.

OnepupoBaTb MOHATUSIMHU: YCJIOBHAas BEpPOSTHOCTb, HE3aBUCHUMbIE COOBITHS; HaXOAUTh
BEPOATHOCTH C IOMOUIBIO MIPAaBUJIa YMHOKEHUS, C IIOMOILBIO IEPEBA CIIYy4ailHOrO OIbITA.

[TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PELLICHUH 3a/1a4.

OnepupoBaTh MOHATHUSAMU: HCHBITAHUE, HE3aBUCUMBIE HCIIBITAHUS, CEPHsI MCIBITAHUM, yCleX U
HeyJaya; HaXOAMUTh BEPOSTHOCTU COOBITHII B CEpUM HE3aBHCHUMBIX HCIBITAHUM /10 MEPBOrO YCIiexa,;
HaXOJIUTh BEPOATHOCTU COOBITUI B CEpUH UCTIBITAaHUN bepHyIm.

OnepupoBaTh MOHATHSAMH: ciy4yaiiHas BeJIWYMHA, paclpeiesieHue BEepOSTHOCTEH, nuarpamma
pacnpeneneHusl.

11 KUIIACC

CpaBHUBATh BEPOSATHOCTU 3HAYEHUI CIy4allHOM BEJIMYMHBI 10 PACIIPEAEIECHUIO WIN C IOMOIIbIO
Jarpamm.



OnepupoBaTh NOHATHEM MaTEMaTHYECKOIO 0XKMJIAHUS; MPUBOAUTH NPUMEPHI, KaK MPUMEHSAETCS
MaTEMaTHYECKOE 0’KMJIaHUE CIydallHOM BEJIMYMHBI HAXOJUTh MaTEMaTHYECKOE OKUAAHUE IO JAHHOMY
pacIpeneieHHUIO.

MMmeTs npeacTaBieHue 0 3aKOHe OOJIbIINX YHCEN.

MMeTs npencraBieHue 0 HOPMAJIBHOM PaCIIpPENCIICHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMmbl

HpeI[CTaBJIeHI/Ie JaHHBIX U OIIKMCATCJIbHAasA
CTaTUCTHKaA

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

CityqaifHbIe OTIBITHI M CITy9aifHbIC COOBITHS,
OTIBITHI C PABHOBO3MO>KHBIMU
3JIEeMEHTapPHBIMU UCXOJAaMU

0 N o O

Onepanuu HajZ COOBITHUSIME, CIIOKEHUE
BEPOATHOCTEMN

VYcnoBHas BEpOSTHOCTb, IEPEBO
cJlydalfHOro oIbITa, GopMylia MOTHON
BEPOSITHOCTH U HE3aBHCUMOCTB COOBITHIA

DJIeMEHTBI KOMOMHATOPUKH

Cepuu nocje10BaTe/IbHbIX HCIBITAHUI
CnyJaliHbIe BETMYMHBI M PACTIPEICIICHHSI
O000111eHNEe U cUCTEMATH3AllHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

g1 o W b

11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NPOrpaMMsbl

KoanuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
(uugposBbIe)
o0pa3oBaTe/bHbIE

pecypchbl

MaremaTuyecKoe OKUIAHUE CIyYalHON
BEJINYNHBI

Jucnepcus U cTaHIapTHOE OTKJIIOHEHHUE
CIIy4alHOM BEIIMYHHBI

3aKk0oH OOJIBIINX YHCE




5
6

HenpepbiBHBIE cilydaliHbIe BEIIMUUHBI
(pactipenenenusi)

HopwmansHoe pacnipenenenust

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3aIlnsl 3HAHUH

19 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
INOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

34 2

Ne i/

Tema ypoka

KoanyecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

[TpencraBieHne JaHHBIX C TOMOIIBIO
TaOJIHI] ¥ TUarpaMmm

Cpennee apudmeTnueckoe, MeIuaHa,
HanOOoJIbIIIee ¥ HAaMMEHbIIIEE 3HAYCHUS,
pa3max, IUCIEPCHs], CTAaHIapTHOE
OTKJIOHCHHUE YUCIIOBBIX HAOOPOB

Cpennee apudmeTnueckoe, MeuaHa,
HanOoJIbIlIee U HAUMEHbIIIee 3HAUCHNUS,
pa3max, JUCIEPCHs], CTAHIAPTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OPOB

Cpennee apudmernyeckoe, MearaHa,
HauOoJIbIIIee M HAUMEHbIIIee 3HaUeHus,
pa3Max, Tucrepcus, CTaHIapTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB
CrnyuaiiHble S9KCIIEPUMEHTHI (OTBITHI) U
cilyyaiiHble cOObITHA. DeMeHTapHbIe
cOOBITHSI (MCXOIbI)

BeposiTHOCTB citydaiiHOTO COOBITHSI.
BeposiTHOCTH cOOBITHH B OIIBITaX C




PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU
COOBITUAMU

BeposiTHOCTB ClTy4aifHOTO COOBITHSI.

7 1
[IpakTrueckas padboTa
Omnepanun Hajl COOBITUSAMHE: TIEpeceYeHue,
8 00BECIMHEHHE COOBITHH, 1
IPOTUBOIIOJIOKHBIE COOBITHS. [larpaMMel
Ditnepa
Omnepanuu HajJ COOBITUSIME: TIEPECEUCHUE,
9 00beIMHEHNE COOBITHH, 1
IPOTHBOIOJIOXKHBIE COOBITHA. J{narpaMmbl
Oitnepa
10 dopmyna CII0KEHUS BEPOSITHOCTEH 1
VYciioBHast BEpOATHOCTh. Y MHOXKEHHE
11 BeposITHOCTEH. [lepeBo ciydaitHOro 1
9KCIIEPHMEHTA
YciioBHast BEPOSATHOCTh. Y MHOXKECHHE
12 BEpOATHOCTEN. JlepeBo cirydaliHOro 1
IKCTIEPUMEHTA
YciioBHast BEPOSATHOCTh. Y MHOXKECHHE
13 BEpOATHOCTEN. JlepeBo cirydaliHOro 1
IKCTIEPUMEHTA
14 ®opmysa OTHONW BEPOSITHOCTH 1
15 @Popmyia NOJITHONW BEPOATHOCTH 1
16 dopMmyIa NOJIHON BEPOSITHOCTH. 1
He3zaBucumsle coObITHs
17 Kontposbhas pabota 1
18 Komb6uHaTopHoe npaBuiao yMHOKEHHS 1
19 [TepecTanoBky U pakTOpUa 1
20 Umcino coueTaHmit 1
21 Tpeyronbuuk Ilackans. @opmyna buHomMa 1




11 KJIACC
Ne ni/m ‘ Tema ypoka

HeroTona
bunapHBIf ciy4ailHBIN OTBIT (MCTIBITAHKE),

29 ycnex U Heyaauda. HesaBucumsie 1
ucnbitanus. Cepusi He3aBUCUMBbIX
WCIIBITAHUI J0 IEPBOro ycrnexa

23 Cepust He3aBUCUMBIX UCTIBITAHUN 1
bepnynnu
Cepust HE3aBUCUMBIX HCIIBITAHUM.

24 [IpakTuueckast paboTa ¢ HCIOIB30BaHHEM 1
AIIEKTPOHHBIX Ta0JIHII

25 Crnyyvaiinasi BeTM4rHA 1

2% Pacnipenenenue BepositHocTeil. [luarpamma 1
pacnpenesneHus

27 CymMa 1 Ipou3BeCHUE CITy4alHbIX 1
BEJIMYHH

28 CyMMa U MpOU3BEICHUE CITydalHbBIX 1
BEJIMYUH

29 [Tpumepsl pactipesieneHuii, B TOM YHCie 1
reoMeTpHuecKoe 1 OMHOMHAIIbHOE

30 [IpuMeps! pactipeiesieHHid, B TOM 4HUCIIe 1
reoMeTpUYecKoe U OMHOMHUAIBHOE

31 [ToBTOpEHwMe, O606IJ.I€HI§6 u 1
CUCTEMAaTH3alMsl 3HAaHUH

30 [ToBTOpEHwue, 0606meHI/VIe U 1
cucTeMaTH3alys 3HaHUH

33 Hroroast KoHTpoJbHAS paboTa 1

34 [ToBTOpEHHE, 0606H1€HI:I€ u 1
cucTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34

KoJunuyecTBo 4acoB

JlaTa

‘ DJIeKTPOHHbIE




Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

U3y4eHust

uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTOpEHME, 0000IIEHUE, CUCTEMATH3AIIH
3HaHui. CiryyaiiHble OBITHI U BEPOSTHOCTU
ciny4alHbIX coObITH. Cepur HE3aBUCUMBIX
HUCTIbITAHU N

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3 AU
3HaHuM. Ciy4yaliHbIE OIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObITHI. Cepun HE3aBUCUMBIX
HUCIIBITAaHHUI

[ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALMS
3HaHui. CiryyaiiHble OIBITHI U BEPOSTHOCTU
ciyyaiiHbIX coObITHH. Cepun HE3aBUCUMBIX
WCTIBITAHUI

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HaHuM. Ciy4yaliHbIE OIBITHI U BEPOSTHOCTH
CiIy4aiHbIX coObITHI. Ceprun HE3aBUCUMBIX
HUCIBITAaHUN

[IpuMeprl NpUMEHEHHS] MATEMATHYECKOTO
O’KU/IaHus (CTpaxoBaHUE, JOTepes)

10
11

Marematnueckoe 0KuAaHue CyMMBbI
CIIyYaHBIX BEIUYUH

MareMaTH4ecKoe OXKHUJaHIe
T€OMETPUUYECKOTO M OWHOMHAIILHOTO
pacnpenereHui

Maremarnyeckoe oXuUIaHue
TEOMETPHYECKOTO M OMHOMHAILHOTO
pacnpeneneHui

Jucnepcus v cTaHIapTHOE OTKIIOHEHUE
Jucnepcus v cTaHIapTHOE OTKIIOHEHUE

Jucnepcun reoMeTpu4eCcKoro u
OMHOMMAJIBHOTO paclpeieieHus




12

[IpakTuueckast paboTa ¢ UCIOIB30BaHUEM
JIEKTPOHHBIX TAOJIUI]

13

14

3akoH 60abIIMX yncen. BeIOOpoyHbIit
METOJ HCCIIEOBAaHUN
3akoH OonpmMxX yucesn. BeiOopouHsbIii
METOJI UCCIICIOBAHUIA

15
16

17

18

[TpakTrdeckas padoTa ¢ UCIOJIb30BAHUEM
AIIEKTPOHHBIX TAOJIHIL

Htorosast kKoHTpoJIbHAS paboTa

[IpuMepr! HEPEPBIBHBIX CIIyYalHbIX
BenM4YUH. OyHKIUSA IUIOTHOCTH
pacnpeznenenus. PaBHomepHoe
pacnpenesieHne U €ro CBOMCTBA

[IpuMepr! HEPEPBIBHBIX CIIyYalHbIX
Benn4nH. OyHKIUSA IIOTHOCTH
pacnpenenenusi. PaBaomepHoe
pacnpeesIeHue U ero CBOMCTBA

19

3ajauu, TpUBOASIINE K HOPMAJIbHOMY
pacnpenenennto. OyHKIUA MIOTHOCTH U
CBOMCTBA HOPMAJILHOI'O pACIpPEIEIICHUS

20

21

22

[TpakTrdeckas paboTa ¢ UCMOIB30BaHUEM
AIIEKTPOHHBIX TAOHUIL

[ToBTOpenue, o6obIIeHNE 1
cucTeMmaruzanus 3HaHui. OnucaTenpHas
CTaTUCTHUKaA

[ToBTOpenue, o6obIIeHNE 1
cucTemaruzanus 3HaHui. OnucaTenpHas
CTAaTUCTHUKA

23

24

[ToBTOpeHnue, 0600IIEeHNE U
cucremMaTu3anus 3HaHUH. OTBITHI C
PaBHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU
COOBITHSIMHA

[ToBTOpenwme, 0600IIEHNE 1
cucTeMaTu3anys 3HaHui. OOBITEH C




PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

25

26

[ToBTOpEHME, 0000IICHUE U
crucTemMaTu3alus 3HaHui. Beruucnenue
BEPOSTHOCTEH COOBITHI C MPUMEHEHHEM
dbopMyI u rpadUIECKIX METOIOB
(xkoopauHaTHAas NpsAMas, AepeBo,
nuarpamma Jusepa)

[ToBTOpenue, 0600IICHNE 1
cucTeMartu3anus 3HaHui. Berancienue
BEPOATHOCTEN COOBITHI ¢ TPUMEHEHUEM
dbopmy1 u rpadpuIecKIX METOIOB
(koopauHaTHas npsAMas, 1epeBo,
nuarpamma Ditniepa)

27

IToBTOpEHME, 0000IICHUE 1
crucTemMaTu3alus 3HaHui. Beruucnenue
BEPOATHOCTEH COOBITHI ¢ MPUMEHEHUEM
dbopMyI1 U TpadUIECKIX METOIOB
(koopauHaTHas npsAMas, 1epeBo,
Juarpamma Oiliepa)

28

29

30

31

[ToBTOpenue, 060061IeHUE U
crucTemMaTu3alus 3HaHuil. Beraucnenue
BEPOATHOCTEH COOBITHIA ¢ TPUMEHEHUEM
dbopmyn u rpadUUECKUX METO/IOB
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Jusepa)

[ToBTOpenue, o6odIIeHNE 1
cuctemarusanus 3HaHu. CryyaiiHbie
BEJIMYMHBI M pacIpeesICHUs

[ToBTOpenwme, 0600IIEHNE 1
cuctemaruzanus 3HaHuid. Cry4yaiiHbie
BCJIMYUHBI 1 pacnpe)leneHI/IH

[ToBTOpenwme, 0600IIEHNE 1
cucTeMaTtu3alus 3HaHui. MareMaruueckoe
0KUJAHUE CIYyYailHON BEJIMYHHBI




[ToBTOpeHnue, 0600IIEeHNE 1

32 cUCTeMaTH3aIus 3HaHui. MaTteMaTnyeckoe 1
OKUJAaHUE CITyYailHOW BEITMYUHBI
33 Hrorosast koHTpoIbHAs paboTa 1
34 [ToBTOpeHwue, 0606meH1:1e U 1
CUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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