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depepanbHaa paboyas nporpamma no y4yeOHOMY npeameTty
"MaTtemaTtuka" (6a3oBbIi YPOBEHbD).

®enepanbHas pabodas mporpaMma 1Mo ydeObHomy mnpenmery "Maremaruka'
(6a30BBINi ypOBEHB) (Jajiee COOTBETCTBEHHO - IIporpaMma IO MaTeMaTHKe,
MaTeMaThKa) BKIIOYACT TOSICHUTEIBHYIO 3aluCKy, COJEp)KaHue OOydeHUS,
TJTAHUPYEMBIC PE3YIBTaThl OCBOCHUS IIPOTPAMMBI TT0 MaTeMaTHKE.

[losicHuTenbHast 3amucka OTpakaeT oOmue IeNd W 3a7adyd  M3yueHus
MaTeMaTHKH, XapaKTEPUCTUKY ICUXOJIOTUYECKUX MPEINOChUIOK K €€ U3YYEHHIO
00y4aroIuUMHCs], MECTO B CTPYKTYpe YUEOHOIO IJIaHa, a TAKXKE MOJIXOAbI K 0TO0pY
COJIEpKaHUs, K ONPEECICHUIO TUIAHUPYEMBIX PE3YJIbTaTOB.

Conepxanue O0Oy4YeHHS pPaACKpBIBACT COJEpKAaTeNbHbIE JIMHUH, KOTOPHIE
MpeIararoTcs A1 00s3aTeIbHOTO U3YUYEHUS B K&XKIOM KJIacCe Ha YPOBHE CPETHETO
oO1iiero o6pa3zoBaHusl.

[Inanupyemble pe3ysbTaTbl OCBOEHUSI IPOrPAMMBI [0 MATEMATUKE BKIIFOYAIOT
JUYHOCTHBIE, METANIPEIMETHBIE PE3YJIBTaThl 3a BECh NEPHO 00yUeHUsI HA YPOBHE
cpeaHero oduiero o0pazoBaHusl, a TAKXKE IPEIMETHBIE TOCTUKEHNS 00y4atoIerocs
3a KaXJIbIi 1011 00y4EeHHUs.

MoAacHUTenbHaaA 3anucka.

[Iporpamma mo MaTemMaTWke Ha ypOBHE CpemHero oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe PI'OC COO c yd4eroM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMM, TPEIBIBISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPATULIUAN
poccuiickoro oopazoBanus. Peanuzaius nmporpaMMebl o0 MaTeMaTuKe 00eCIIeunBaeT
OBJIQJICHUE  KJIIOYEBBIMU  KOMIIETEHIUSMH, COCTABIISIIOIIMMH  OCHOBY  JUJISl
CaMOpPAa3BUTHSA W HEMPEPHIBHOTO O0pa30BaHUs, IEIOCTHOCTh OOIIEKYIBTYPHOTO,
JUYHOCTHOTO U MTO3HABATEILHOTO PA3BUTHS JIUYHOCTH O0yJArOIITUXCS.

B mporpamMe 1mo MareMaruke Y4YTEHbl WAEH M TIOJIOKEHHUS KOHUEIIUU
pa3BuUTHS Maremarudyeckoro oOpazoBanuss B Poccuiickoit ®epepauun. B
COOTBETCTBUM C Ha3BaHMEM KOHIIEIIIUM MAaTeMaTH4eCKoe 0Opa3oBaHUE JOKHO, B
YaCTHOCTHU, MPEIOCTABIATh KAXIOMY OOydYaromeMycss BOZMOXHOCTb JTOCTHKEHUS
YPOBHSI MaTeMaTHYECKUX 3HAHUM, HEOOXOJUMOTO ISl JalbHEHIIeH yCremHon
JKU3HU B oOmiecTBe. MiIMeHHO Ha perieHue 3TOM 3ajaud HalleJieHa mporpamma 1o
MaTeMaThke 0a30BOTO YPOBHSL.

Maremaruka - ONMOPHBIA MPEAMET NI U3YUEHUS CMEXKHBIX TUCIUILIINH, YTO
nenaet 6a30ByI0 MAaTEMaTHUECKYIO MTOJATOTOBKY HEOOXOIUMOIA.

HpaKTI/I‘-IeCKaH ITOJIC3HOCTD MaTeMaTuKu 06YCJ'IOBJ'ICHa HaJIM4YUCM
MMPOCTPAaHCTBCHHLIX (bOpM, KOJIMYCCTBCHHBIX OTHOIHGHPIﬁ, 9KOHOMHNYCCKHX
pacucToB; HGO6XOI[I/IMOCTBIO MaTeMaTUYECKUX 3HAHUM B IMOHUMAHMUU IIPUHIIUIIOB


https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134
https://login.consultant.ru/link/?req=doc&base=LAW&n=364850&date=20.05.2025&dst=100007&field=134

YCTPOMCTBA W  MUCIOJb30BAHUS COBPEMEHHOW TEXHUKH, BOCIPUATHS W
WHTEpIIpeTalusl pazHOOOpa3HON COIMAIbHON, JKOHOMUYECKOW HH(POpMALINY;
MMPAKTUYECKUX NPUEMOB TE€OMETPUYECKUX HU3MEPEHUW W TOCTPOCHUM, UYTECHUSA
uH(OpMaIHH, IPEACTABICHHON B BHJIE TAOIUII, AHArpaMM U TpaduKoB.

[IpumeHeHne MaTEeMaTUYECKOTO CTHJISL MBIIIJICHUS, MPOSIBISIONIETOCS B
OMpEJICICHHBIX YMCTBEHHBIX HABBIKAX, MPUEMaX U METOAAaX MBIIUICHUS YEJIOBEKa,
nporeccax 0000IIeHNs U KOHKPETU3alluu, aHallu3a U CHHTE3a, KJIacCu(UKalud U
cUCTEeMaTH3allMi, AaOCTparupoBaHWsl M  aHAJIOTMH  Kak  (OPMUPOBAHUU
JITOPUTMUYECKON KOMIIOHEHTBI MBIIIUICHHS U BOCIIUTAHUM YMEHUH JEHCTBOBATH 110
3aJlaHHBIM ~ aJITOpUTMaM, I[O3BOJISIONIEH COBEPIICHCTBOBAaTb W3BECTHBIE U
KOHCTpYyUpOBaTh HOBbIE. OOBEKTHI MaTEMaTUYECKUX YMO3aKIIIOUEHUH, MPaBUiia UX
KOHCTPYMPOBAaHMSI  PACKPBIBAIOT  MEXaHU3M  JIOTUYECKHX  IOCTPOEHUH,
CIIOCOOCTBYIOT BBIPA0OTKE YMEHHM (POpMyYIHpoBaTh, 0OOCHOBBIBATH U JJOKA3bIBATh
CY>KJICHUSI, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MBIIIICHUE.

OOyyeHne MareMaTHKe Kak BO3MOXKHOCTb Pa3BUTHS y OOy4arOIIUXCS TOYHOM,
panMoHaIbHON U HHPOPMATUBHON peyu, yMEHHs OTOMpaTh HauboJIee NOIXOAAIINE
A3BIKOBBIE, CUMBOJINYECKHE, TpaduUeCKre CPEACTBA IJIsl BBIPAXKEHUS CYKICHUU U
HaIVISIAHOTO UX MPEACTaBICHUS.

OO611ee 3HAKOMCTBO ¢ METOJIJaMU TTO3HAHUS IEUCTBUTEILHOCTHU, MPEICTABICHUE
O MPEIMETE M METOJIE€ MATEMATHUKH, €r0 OTIMYUA OT METOIOB €CTECTBEHHBIX W
T'YMaHUTAPHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHUS MaTEeMaTHKW IS PEIIeHUs
HAYYHBIX U MPUKJIAJHBIX 3a7a4 KaK HEOOXOANMbBIN KOMIIOHEHT 00IIeH KyJIbTYpPHI.

N3yyenne maTeMaTuKu CrOCOOCTBYET ICTETHUECKOMY BOCITMUTAHUIO YEJIOBEKA,
IMOHMMAHUIO KPAaCOThl U U3AIIECTBA MATEMAaTUYECKUX PACCYKICHUM, BOCIPUATHUIO
reoMeTprU4ecKux GopM, YCBOCHHIO UACH CUMMETPHH.

[IpuopurerHbiMu nensiMu oOyuenus matremaruke B 10 - 11 kiaccax Ha 6a30BoM
YPOBHE SIBJISIFOTCS:

dbopMupoBaHue IEHTPATBHBIX MAaTEMATUYECKUX MOHATUN (YMCIIO, BEIUYMHA,
reoMeTpuueckas purypa, nepeMeHHasi, BEpOSITHOCTh, PYHKIIHS ), 00€CIIeUUBAIOIITNX
MPEEeMCTBEHHOCTh M MEPCHEKTHUBHOCTh  MaTeMaTH4ecKoro  oOpa3oBaHUs
00y4Jarouuxcs;

noJBe/ieHuEe OOyYarolMXcsl Ha JOCTYIHOM JJii HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTE€MATUKU U OKPYKAIOUIETO MHUPA, NOHUMAHHE MATEMAaTUKH KAk
4acTH 001IEeH KyIbTyphl YEJIOBEUECTBA;

pa3BUTHE HMHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH oOyuaromuxcs,
IIO3HABATENIbHOM  aKTUBHOCTHM, HCCIIEOBAaTEIbCKUX YMEHUN, KPUTUYHOCTHU
MBIIUIEHUS, HUHTEpECA K U3YUYEHNUIO MAaTEMATUKH;

dbopmupoBanue GyHKIIMOHATHHOW MAaTEMaTHYECKOW T'PAMOTHOCTH: YMEHHS



pacrno3HaBaTh MaTeMaTU4YECKUE aClEKThI B PEAJIbHBIX KU3HEHHBIX CUTYALUIX U IIPU
W3YYCHUHM JPYTUX Y4EOHBIX TPEIMETOB, TIPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (PopMynupoBaTh WX Ha S3bIKE MaTeMaTMKA W CO3]aBaTh
MAaT€MaTUYECKAE MOJECIN, TPUMEHSATh OCBOCHHBIM MATEMaTUUYECKHUM anmapar i
pELICHUsI MPAKTUKO-OPUEHTUPOBAHHBIX 33J]1a4, MHTEPIPETUPOBATH U OLICHUBATh
MTOJTyYECHHBIE PE3YJIbTAThI.

OCHOBHBIMU JIMHUSIMU cofiep>kaHust MmareMatuku B 10 - 11 knaccax sBIsIFOTCS:
"Uucna u Beruncienus”, "Anreopa" ("Anredpanueckue BeipaxeHus", "YpaBHeHUs
u  HepaBeHcTBa"), '"Hawama wmaremarmueckoro anamuza", '"leomerpus"
("Teomerpuueckue ¢urypsl u ux cpoicTBa", "M3MepeHHE T€OMETPUUECKUX
BenuunH"), "BepostHocTh U cratuctuka". ConepxarelbHble JTUHUN Pa3BUBAIOTCS
napajieIbHO, Ka)xkJas B COOTBETCTBUU C COOCTBEHHOW JIOTHMKOW, OJHAKO HE
HE3aBHUCUMO OJHA OT JPYroi, a B TECHOM KOHTAaKTe W B3auMmopeiictBum. HMx
O0OBEIMHSET JIOTHYECKasl COCTABIISAIONIAs, TPAAULIMOHHO MPUCYIAs] MaTeMaTUKe U
MPOHU3BIBAIONIAS BCE MaTEMaTUYECKUE KYpChl U COJEp)KaTeIbHbIC JIMHUMU.
ChopmymupoBanHoe B @DPI'OC COO TpeboBanue "BiaJieHHME METOAAMU
JIOKa3aTelabCTB, aJNrOpUTMaMH pEIIeHHs 3ajJad, YyMEHue (QopMyaupoBaTh
OTpEJIeNICHUsI, aKCUOMBI U TEOPEMbl, MPUMEHSTh MX, MPOBOAUTH J10KAa3aTEIbHbIC
paccyKIeHUsl B XOAE pELICHUs 3a7ad”’ OTHOCUTCS KO BCEM YUYEOHBIM Kypcam, a
(dbopMHpOBaHUE JTOTUUECKUX YMEHUHN paclpeaensieTcsl o BCeM rogaM oO0ydeHHs Ha
YPOBHE CpeIHETo 00Iero 00pa3oBaHus.

B cootrBerctBun ¢ PI'OC COO wmaremaruka sBiIsSeTCS O00s3aTeIbHBIM
MpeIMEeTOM Ha JaHHOM YpoBHE oOpa3oBaHus. [Iporpammoil mo maremaTuke
npenycMaTpuBaeTcsl u3yueHrue yueOHoro npeamera "Maremaruka" B paMKax Tpex
y4eOHbIX KypcoB: "AnreOpa u Hadana maremaruyeckoro ananmza", "Teomerpus",
"BeposatHocTh W craructuka'. @DopMupoBaHHME ~ JIOTMUECKHX  YMEHHM
OCYILIECTBJISIETCS HA MPOTSKEHUHU BCEX JIET 0OyUYEHUSI HA YPOBHE CPEIHETO OOIIEro
o0pa3oBaHusl, a AJIIEMEHTHI JIOTUKU BKJIIOYAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX
BBIIIE YYEOHBIX KyPCOB.

OOG1iee yMcio 4acoB, PEKOMEHJIOBAHHBIX Il M3y4YeHHUs MareMmaruku - 340
gacoB: B 10 kmacce - 170 gacoB (5 wacoB B Henento), B 11 kimacce - 170 gacoB (5
4acoB B HEJEIIIO).

NMnaHnpyemble pe3ynbTaTbl OCBOEHUA NMPOrpamMMbl NO MaTeMaTUuKe
0a30BbIN YPOBEHb Ha YPOBHE cpeaHero oowero oopasoBaHus.

B pesynprate wW3ydeHHS MaTeMaTUKA Ha YPOBHE CpEIHEro O0OIIero
oOpa3oBaHus y 00ydJaromierocsi OyayT chOpMHUpPOBAHBI CIEAYIOIINE JTMYHOCTHBIC
pe3yIbTaThI:

1) rpasxqaHCKOro BOCIIUTAHUS:

C(bOpMI/IpOBaHHOCTL Fpa}I(I[aHCKOﬁ IMTO3UITHUHN o6yqafomer0c51 KaK aKTUBHOI'O U
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OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA, MPEACTABICHUE O MATEMaTHUECKUX
OCHOBaX (YHKIITMOHHPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
rpakIaHCKOTO 00111€CTBa (BBIOOPHI, OTIPOCHI U APYTO€), YMEHHE B3aUMO/ICIICTBOBATH
C COIMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBUU C WX (PYHKITUSIMU U HA3HAYCHUEM;

2) MaTpuOTUYECKOTO BOCITUTAHUS:

c(hOpMHPOBAHHOCTh POCCUUCKOW TPAXKTAHCKOW HICHTUIHOCTH, YBAKEHUS K
MPONUIOMY M HACTOAILIEMY POCCHMCKOM MAaT€MaTWKH, IEHHOCTHOE OTHOIIECHHE K
JOCTHKEHUSIM POCCUUCKUX MAareéMaTuKOB M POCCHUICKON MaTeMaTU4YECKOM IIKOJIbI,
UCIIOJIb30BAaHUE JTUX JIOCTMXKEHUN B JIPYrUX Haykax, TEXHOJIOTHsX, cdepax
DKOHOMHUKU;

3) TyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHICKOro Haponaa, copMHUpPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, TUYECKOTO IOBEICHUSA, CBA3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUN HAYKU U JACSATEIbHOCTHIO YUEHOTO, 0CO3HAHUE JIMYHOTO
BKJIa/la B IOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3CTeTUYECKOTO BOCIIUTAHUSI:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIOYasg JCTETUKY MATEMATHYECKHUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3a7a4, pEUIEHUH, pacCyKJI€HUI, BOCIPUUMYUBOCTD K
MaTEMaTUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) puznueckoro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTH YMECHHUS IIPUMEHATH MaTeMaTUICCKIEC 3HAHKS B HHTEPECax
3I0pOBOro M Oe30macHOro obpasza KM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOC MHUTAHWE, COAJTAHCUPOBAHHBIM PEXKUM 3aHATHH W OTIbIXA,
perynspHas (Qu3nyeckas aKTUBHOCTH), (PU3WYECKOE COBEPIICHCTBOBAHUE TpPU
3aHATUSAX CIIOPTUBHO-03I0POBUTEIIBHON IeATEIbHOCTHIO;

6) TpyAOBOTO BOCITUTAHUS:

TOTOBHOCTB K TPY/Y, 0OCO3HAHHE [ICHHOCTH TPYIOJIO0US, HHTEPEC K Pa3TUIHBIM
chepam TpodecCHOHAIBPHOM ACSATEILHOCTH, CBSI3aHHBIM C MaTeMaTHUKOM U ee
IPWIOKCHUSIMU, YMEHHE COBEPINATh OCO3HAHHBIA BHIOOp Oymymiel mpodeccuu U
peanu30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTh M CHOCOOHOCTH K
MaTeMaTHIeCKOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha TIPOTSHKEHUH BCCH KU3HH,
TOTOBHOCTh K AaKTHBHOMY YYacTHIO B PCIICHUM TPAKTHYCCKHUX  3ajad
MaTeMaTHYeCKON HalpaBJICHHOCTH;

7) 9KOJOTMYECKOTO BOCIIUTAHUS:

c(OPMUPOBAHHOCTh  AKOJOTHMYECKON  KyJAbTYpbl, MOHHUMAaHHUE BIUSHUA
COLIMAJIbHO-D)KOHOMHWUYECKHUX MPOLECCOB HA COCTOSIHUE NMPUPOAHOW M COLMAIBHOU



Cpellbl, 0CO3HAHUE MI0OATBHOIO XapakTepa SKOJIOTHYECKUX MPOoOIeM, OpUEeHTALIMS
Ha NPUMEHEHUWE MAaTeMaTUYeCKHX 3HAHMM [UIs peleHus 3aaad B 00JacTu
OKPY’KaloIIeN Cpelbl, IUIAHUPOBAHHWE IIOCTYIIKOB M OLIEHKA HX BO3MOMKHBIX
IIOCJIEACTBUN IS OKPYKAIOILEN CPEbL;

8) IEHHOCTH HAYYHOTO TTO3HAHMUSL:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHUS HAYKH M OOIIIECTBEHHOM MPAKTUKH, TOHUMAHUE MaTEMaTHIeCKON
HayKH Kak c(epbl YeJI0BEUECKOM IeITeIbHOCTH, ATAIOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUISL Pa3BUTHS UUMBWIN3ALNH, OBIAICHUE A3bIKOM MaTEMaTUKU U MAT€MaTH4€CKOM
KYJIBTYPOHM KaK CPEACTBOM IMO3HAHUS MUPA, TOTOBHOCTb OCYILECTBIATh IIPOCKTHYO
Y UCCIIE0BATENbCKYIO IEATEIIbHOCTh MHANBUAYAJIbHO U B TPYIIIIE.

B pesynbrare u3yueHHs MaTeMAaTUKU Ha YPOBHE CpEOHEro oOIIero
oOpa3oBaHus y oOydaromerocss OyayT cGOpMUPOBaHbl IO3HABATEIbHbBIE
YHUBEpCaJIbHbIE YUEOHbIE TEUCTBHSI, KOMMYHUKATUBHBIE YHUBEPCAIbHBIE YUECOHbBIE
JEUCTBUS, PETYISTUBHBIE YHHUBEPCAJIbHbIE Yy4eOHbIE JEUCTBUS, COBMECTHAs
NEATEIBHOCTD.

VY oOyuaromierocs OyayT cOpMUPOBAHBI CIEAYIONIME 0a30BbIE JIOTHYECKHUE
JIEHCTBUS KaK 9acTh MO3HABATEIILHBIX YHUBEPCABHBIX YICOHBIX IEHCTBUIA:

BBIABJISITh U XapaKTEpHU30BaTh CYIIECCTBEHHBbIE NPU3HAKA MATEMAaTHYECKHUX
00BEKTOB, OHATUI, OTHOLIEHUN MEXy OHITUSIMU, (DOPMYIUPOBATH ONPEAECTCHUS
NOHSITUMN, yCTaHABIIMBATh CYLIECTBEHHBIN MPU3HAK KJ1accu(PUKaluy, OCHOBAHUS AJIs
000O0LIeHNS U CPAaBHEHMSI, KPUTEPUU ITPOBOIMMOTO aHAJIN3a,;

BOCIIpUHUMATh,  (QOpPMYIHpOBaTH W MPEOOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIBHBIC U OTPUIIATENbHbIC, €IMHUYHBIC, YACTHBIC U 00IIME, YCIOBHBIC,

BBIABJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U IIPOTUBOPEYUS B
(dakrax, JaHHBIX, HAOIMIONEHUSAX U YTBEPKACHUAX, IpenjaraTb KpPUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IIPOTUBOPEYUN;

AcJIaTb BBIBOJAbI C HMCIIOJIB30BAHHMECM 3aKOHOB JIOTMKH, JACAYKTHBHBIX H
HMHAYKTUBHBIX YMO3aKHIOq€HHﬁ, YMOBaKHIO‘{eHI/Iﬁ I10 aHAJIOI'uH,

IPOBOJUTH CAMOCTOSITEJIbHO JTOKA3aTENbCTBA MAaTEMaTUUYECKUX YTBEPKICHUI
(mpsiMBbIE ¥ OT IPOTUBHOTIO), BHICTPAUBATh apryMEHTAIMIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHUS U BBIBObL;

BbIOMpaTh CcHoco0 pelieHus y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BapHAHTOB PELICHUS, BHIOMpATh HarbOoiee MOAXOASIINN C yUeTOM CaMOCTOSITEIbHO
BBIJICIICHHBIX KPUTEPUEB).

Y  oOyuaromerocss  OynyT  chOpMHpPOBaHBI  CIeAyromme  0a30BbIC
UCCIICJIOBATEIbCKUE JICWCTBHS KAaK 4YacTh IT03HABATEIBHBIX YHUBEPCAIbHBIX



y4EOHBIX JEHCTBHI:

MCIIOJIb30BaTh BOIPOCHI KakK HCCIEN0BATEIbCKUNA HHCTPYMEHT MO3HAHUS,
dbopmynupoBaTh  BOMPOCH,,  (UKCUPYIOIIME  MNPOTHBOpPEYHE,  MPoOIIeMy,
yCTaHABIMBaTh MCKOMOE W JlaHHOE, (OPMHUPOBATh THUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MMO3UIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITCIIGHO CIUTAHUPOBAHHBIA SKCIIEPUMEHT, HCCIICIOBAHHEC
110 YCTAHOBJICHUIO OCOOCHHOCTEH MareMaTHUeCKOTro 00beKTa, SBJICHHMS, IIPOIecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEXIY 00bEKTaMH, SIBJICHUSIMH, IPOIICCCAMH,

CaMOCTOSATENIbHO (OpMYyIUPOBaTh OOOOIIEHUS W BBIBOJLI IO pe3yJibTaTaM
MPOBEICHHOTO  HAOJIONEHMs, HCCIEAOBAaHMS,  OIEHHUBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIICHHIA;

IIPOrHO3HUPOBATE BO3MOKHOC PAa3BUTHC IIPOLHCCCA, a TaKKC BbIABUI'ATb
IMPCAITIOJIOKCHUA O €I'0 Pa3BUTHUH B HOBLIX YCIIOBHAX.

VY obyuaronierocst OynyT copMupoBaHbl YMEHHsSI paboTaTh ¢ MUHPOpMALUEH
KaK 9acTh ITO3HABATEIbHBIX YHUBEPCATBHBIX YUCOHBIX JCHCTBUM:

BBIABJIATE JIePUIUTHI UH(POPMAIIMU, JAHHBIX, HEOOXOJUMBIX JUIsl OTBETAa Ha
BOIIPOC U JJIsl PEIIEHUS 3a/1a4U;

BBIOMPATh MHPOPMALIMIO U3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIUIO PA3IUYHBIX BUAOB U (hopM
IIPEACTABIICHHUSI;

CTPYKTYpHpOBaTh HH(POPMAIIMIO, TPEACTABIATh €€ B Pa3IMYHbIX (Popmax,
WJUTIOCTPUPOBATH rpaduueCcKu;

OLICHUBATh HAJI)KHOCTH uHdopManuu 1o CaMOCTOSITEIIEHO
c(hOpPMYITUPOBAHHBIM KPUTEPHUSIM.

VY oOyuatomerocst OymyT cQOpMUpOBaHBI YMEHHsI OOIICHHUS KaK YacTh
KOMMYHHUKATHBHBIX YHUBEPCATBHBIX YUCOHBIX JICHCTBUI:

BOCIIPUHUMATh U (DOPMYIHPOBATH CYXJICHHSI B COOTBETCTBUU C YCIOBUSIMU U
HEISIMHU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M TNUCBMEHHBIX TEKCTaxX, JaBaTb IIOSICHEHHMS II0 XOIy pELIEeHHs 3a/Jayu,
KOMMEHTHPOBATH MOJYYEHHbBINA PE3YIIbTAT;

B XoAe OOCYXJIeHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBl,
npoOyieMbl, pelaeMoil 3a7ayd, BBICKA3bIBaTh HJIEHU, HAIEJICHHbIE Ha IIOHMCK
pelIeHus, COMOCTABIATh CBOM CYXICHUS C CYXKACHHSIMHU APYTUX YYaCTHHUKOB
nauanora, oOHapy>KMBaTh Pa3IMYUE W CXOACTBO MO3UIUN, B KOPPEKTHOH (opme
(dbopMynHpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;



IPEICTABIATh PE3YJIbTaThl PELICHUS 3aJa4M, DKCIEPUMEHTA, UCCIECIOBAaHUSA,
IIPOEKTAa, CAMOCTOSITENBHO BBIOMPATh (OpMAT BBICTYIUIEHHS C YYE€TOM 3ajady
IPE3EHTAlK U OCOOCHHOCTEN ayqUTOPHH.

VY oOyuatomerocst OymyT chOpMHPOBAHBI YMEHHUS CAMOOPTaHU3AIMH KaK 9acTh
PETYISTUBHBIX YHUBEPCAIBHBIX YUCOHBIX JICHCTBUH:

COCTaBJIATH IUJIaH, aJITOPUTM PEIICHUs 3aJaul, BRIOUPATh CIIOCOO pElICHUS C
Y4E€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4eTOM HOBOM MH(pOPMAIIUU.

VY obyuaromnierocst OymyT cHOpMHUpPOBaHBI YMEHHSI CAMOKOHTPOJIA KaK 4acTb
PETYISITUBHBIX YHUBEPCAIBHBIX YUCOHBIX JICUCTBUI:

BJIa/ICTh HAaBBIKAMHM II03HABATEIFHON pe(ICKCHH KaK 0CO3HAHUS COBEPIIACMBbIX
JEHCTBUHA M MBICIIUTEIBHBIX TPOIECCOB, MX PE3YJIBTAaTOB, BIAJETh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS IIpoliecca U pe3yyibraTa pelicHUs MaTeMaTHYCCKOM
3a/1a4y;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPH PEUICHUH 33aJa4H,
BHOCHUTb KOPPEKTUBBI B JACSITEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUIM, OOBSCHATH TPUUHUHBI
JOCTH)KCHMSI UM HEIOCTUKEHUS! Pe3yNIbTaTOB JEATEIbHOCTH, HaXOAUTh OIIMOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

VY obyuaromerocst OyayT chopMUpPOBaHBI YMEHHUSI COBMECTHOM ACATEILHOCTH:

MOHUMATh W HCIOJIBH30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAMBUIYaTbHON
paboThl TpU pEHIeHHH YYeOHBIX 3ajad, MNPUHUMATh IeJIb COBMECTHOMU
NeSATEeIbHOCTH, TIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW pPabOThI, pacrpeneisiTh
BU/JIBI pa0OT, IOTOBAPUBATHCS, OOCYKIaTh MPOIIECC B Pe3ysIbTaT padoThl, 000011aTh
MHEHHUS HECKOJIBbKUX JIFOJICH;

y4acTBOBAaTh B I'PYMNIOBBIX (opMax padoOThl (0O0CYKIAeHUS, OOMEH MHEHUH,
"MO3roBBI€ IUTYPMBbI" U UHBIE), BBIMOJIHATH CBOIO YAaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTHUMH WICHAMU KOMaH/bl, OLICHUBATh Kau€CTBO CBOETO BKJIA/IA
B OOIMIA MPOAYKT TO KPUTEpUsSIM, CPOPMYIUPOBAHHBIM  YHYACTHUKAMU
B3aUMOJICHCTBUSI.

[IpenmeTHbIE pe3yabTaThl OCBOEHUS MPOTrpaMMBbl 10 MaTeMaTHKe Ha 0a30BOM
YpPOBHE Ha YPOBHE CpEIHEro oO0IIero oO0pa3oBaHUsl MPEACTABICHBI MO ToJaM
oOy4eHHs] B paMKax OTIENbHBIX YUYEOHBIX KypCOB B COOTBETCTBYIOIIUX pa3ieiax
IIPOTPaMMBI I10 MaTEMATHUKE.

depepanbHaa pabo4yas nporpamma y4yebHoro Kypca "Anreb6pa u



Havyana matemMaTuyeckoro aHanumsa".
IlosgcHuTEILHAS 3aITHMCKA.

VYueonslii kypc "Anredpa 1 Hayaaa MaTeMaTUYECKOro aHam3a" obecreunBaeT
UHCTPYMEHTAJIbHYIO 0a3y [JIs W3yYeHHs BCEX €CTECTBEHHO-HAyYHBIX KYPCOB,
dbopMHpyeT JTOTUYECKOE W aOCTPAKTHOE MBINUICHHE OOYyYalolUXcsl Ha YPOBHE,
HEOOXOAMMOM JIJIsi OCBOCHHUS yUEOHBIX KypCOB HMH(OPMATHKH, OOIIECTBO3HAHUS,
UCTOpUHU, CJIOBECHOCTH. B pamkax ydeOHOro Kkypca "AnreOpa u Hadania
MaTreMaTH4ecKoro aHanu3a" oOydarolrecsl OBJAJIEBAIOT YHUBEPCAIBHBIM SI3BIKOM
COBPEMEHHOM HayKH, KOTOpast JOPMYIUPYET CBOU JOCTUIKEHHUS B MAaTEeMaTHUYECKON

dbopme.

VY4eOHbIil Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHaju3a 3aKJaJblBacT
OCHOBY Ul YCIIEIIHOTO OBJIAJACHUS 3aKOHAaMU (U3UKHU, XHUMHUH, OHOJIOTHUH,
NOHMMAaHUsI OCHOBHBIX TEHJICHIIUI SKOHOMHUKHU U 0OIIIECTBEHHOW KM3HU, TO3BOJISIET
OPUEHTHPOBATHCA B COBPEMEHHBIX IU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO UCTOJIh30BaTh UX B MOBCEAHEBHOW Ku3HU. OBNaieHne aOCTPAKTHBIMU U
JOTHYECKH CTPOTUMH MaTeMaTHYEeCKUMH KOHCTPYKIIMSIMH DPa3BUBAET YMEHHE
HaXOJUTh  3aKOHOMEPHOCTH, OOOCHOBBIBATH  WCTUHHOCTb  YTBEPXKIEHUS,
UCIIOJIb30BaTh O0OOIIEHWE M KOHKPETHU3ALUI0, a0CTparupoBaHUE M AHAJIOTHIO,
dbopMupyeT KpeaTHBHOE M KPUTHYECKOE MBIIIUICHHE. B xome n3yuenus anreOpsl U
HayaJl MaTeMaTH4YecKOro aHajh3a Ha YpOBHE CpelHero oouero obpazoBaHUsA
oOyyarolyecsi MOJY4YalOT HOBBIM ONBIT pEUIeHMs NPUKIATHBIX — 3ajad,
CaMOCTOSITEJIbHOTO TOCTPOCHUSI MaTEMATUYECKUX MOJIENIEH peajbHbIX CUTYallul U
UHTEpIIpeTallud  TOJXYYEHHBIX  pPELeHUil, 3HaKOMATCS C  IpUMepaMu
MaTeMaTU4YeCKUX 3aKOHOMEPHOCTEH B TpUpoAe, HayKe U B HCKYCCTBE, C
BBIIAIOIIMMUCS MaTeMaTHUYE€CKUMH OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblli Kypc anreOppl M HadaJl MaTeMaTH4YecKoro aHaimsza oOramaer
3HAYUTENBHBIM BOCIUTATEIbHBIM MOTEHLIUAIOM, KOTOPBIM pean3yeTcs Kak 4epe3
y4eOHbII MaTepual, CrocoOCTByOMUNA (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS,
TaK ¥ 4epes crnenuduky yudeOHoM AesTeIbHOCTH, TPEOYIOIIeH CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, POJIOJKATEIbHON KOHIIEHTPALIMY BHUMAHUS M OTBETCTBEHHOCTH 32
IIOJIyYE€HHBIN pe3ysbTar.

B ocHoBe MeTonuku 00ydyeHHs asireOpe 1 HadajlaM MaTeMaTU4eCKOro aHalIu3a
JICKUT IEATeIbHOCTHBIN MPUHIUIT 00yUeHUS.

B crpykrype mporpamMMbl mo anredpe M HadajlaM aHalu3a BBIICISIOTCS
CJIENYIOIINE COAEPKATEIbHO-METOANYECKHEe JuHUM: "Yncna W BblYUCIEHUA",
"Oynkuuu u rpaduku”, "YpaBHeHus u HepaBeHcTBa'", "Hauana maremarnueckoro
ananu3a", "MHoxecTBa U Joruka'". Bce OCHOBHBIE COAEP)KATETbHO-METOANYECKUE
JVMHUH U3y4aloTCs Ha IPOTSHKEHUU IBYX JIET 00yUeHHs Ha YPOBHE CPEIHET0 OOIIero
oOpa3zoBanus. JlaHHBIN y4eOHBIN KypcC SIBISETCS UHTETPAaTUBHBIM, 00BEINHAS B ce0e
CoZiepKaHUe HECKOJbKUX MaTeMaTUYeCKUX TUCLUIUIMH: anreOpa, TPUTOHOMETpUs,



MaTreMaTU4eCKUil aHaIn3, TeOpUsS MHOXKECTB U Jipyrue. OOydaronuecs OBIaeBaoT
IMIMPOKUM MaTeMaTHUECKHUM allllaparoM, y HUX MOCIEN0BaTeNbHO (popMupyeTcs u
COBEPIICHCTBYETCI yMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJeib peaIbHOU
CUTYyaIllH, MPUMEHATh 3HaHUSA, TOJy4YeHHbIE B yueOHOM Kypce "AnreOpa u Hauana
MaTeMaTU4ecKoro aHayiu3a", JUid pelIeHHUs CaMOCTOATENbHO C(HOPMYIHMPOBAHHON
MaTeMaTH4eCKOH 3a7a4H, a 3aTeM UHTEPIPETUPOBATH MOTYUCHHBIN pe3yabTar.

ConepxarenbHO-MeTOAMYECKasd JHHUSA "UHcina W BBIYMCIECHHA" 3aBepIIacT
(opMUpPOBaHUE HABBIKOB MCIIOJIb30BAHUS JIEUCTBUTENBHBIX YHCEI, KOTOPOE ObLIO
HAyaTo Ha ypOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3oBaHusg 0co00o€ BHUMaHME yaensdercd  (OPMHUPOBAHHUIO  MPOUYHBIX
BBIUHCIIMTENbHBIX HABBIKOB, BKJIFOUAIOLIUX B C€0s UCII0JIb30BaHUE Pa3IMUHBIX (hopM
3alACH JIEUCTBUTENBHOIO YHCJIA, YMEHUE PALMOHAIBHO BBINOJIHATH JEHCTBUSA C
HUMH, JeJlaTh IPUKHUJIKY, OLIEHUBATh pe3yibrar. O0ydaromuecs Noay4yatoT HaBbIKU
NPUOIMKEHHBIX BBIYMCIICHUM, BHITIOJIHEHHS] JCHCTBUI C YNCIaMU, 3aIHCAHHBIMU B
CTaHAAPTHON (opMe, HUCHOJB30BAHMS MATEMATUYECKHX KOHCTAHT, OLIEHWBAHMS
YHUCJIOBBIX BBIPAKEHUH.

ConepxxarenpHass JUHUA "YpaBHEHUsS M HEPABEHCTBA' peanu3yeTcs Ha
NPOTSDKEHUM Bcero oOOydeHHMsT Ha YpOBHE cpeaHero oOiiero oOpa3oBaHus,
INOCKOJIBKY B Ka&XJIOM pasleie MNporpaMMbl MPEAYCMOTPEHO  PEIICHHE
COOTBETCTBYIOIIMX 3aaady. OOyuaromiyecs OBJAACBAIOT PA3NMYHBIMU METOAAMH
pelIeHus]  UENbIX, paldOHAJbHBIX,  HWPPALHOHAIBHBIX,  IOKA3aTEJIbHBIX,
Jgorapu(pMUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHUI, HEPABEHCTB U UX CHCTEM.
[TonmyueHHbIE YMEHUSI WCIOJB3YIOTCS MPHU HCCIENOBAHUN (PYHKUUN C IOMOIIBIO
IPOM3BOIHOM, PEeIICHUH MPUKIIAIHBIX 33]a4d U 33/1a4 Ha HaXOXJA€HUE HanOOJbIINX
Y HaMMEHbIIUX 3HadyeHui QyHKuuu. /laHHas copepikarenbHasi TUHUS BKIIIOYAET B
cebst Takxke (HOPMUPOBAHHE YMEHHUU BBITIOJHATH pacdyeTbl Mo (opMmysam,
npeoOpa3zoBaHus LENbIX, palMOHAIbHBIX, UpPpaLOHAIBHBIX U
TPUTOHOMETPUUYECKUX BBIPAKEHUM, a TAKXKE BBIPAKECHHM, COAEPKAILINUX CTENEHH U
gorapudmel. B xome wusydeHus anreOpamdyeckoro Marepuana MpPOUCXOIUT
NajbHElIIee pa3BUTUE  AJITOPUTMHUYECKOIO M aOCTPAKTHOTO  MBIILICHUS
oOyyaromuxcsi, (HOpMHUPYIOTCS HaBbIKA JAEIYyKTUBHBIX PAaCCyXACHHM, pabOThl C
CUMBOJIbHBIMU (DOPMaMH, MPEACTABICHUSI 3aKOHOMEPHOCTEM M 3aBHCHUMOCTEH B
BUJIC PABEHCTB U HepaBeHCTB. AureOpa npemnaraeT 3(G(QeKTUBHbIE HHCTPYMEHTHI
JUISL pELIEHUs MPAaKTUYECKUX W ECTECTBEHHO-HAy4HBIX 3aJad, HarIsgHO
JEMOHCTPHUPYET CBOU BOBMOXXHOCTH KakK S13bIKAa HAYKH.

ConepxatenbHo-MeToquveckas JmHus "®OyHknuu W rpaduka’  TECHO
neperyieTaeTcsl ¢ APYTMMU JIMHUSIMU y4eOHOrO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33JaET MOCIEN0BAaTENBHOCTh N3yUeHUsI Marepuania. M3ydeHue CTerneHHoMH,
MOKa3aTeNbHOM, Torapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUI, NX CBOICTB
U rpauKoB, UCMONb30BaHUE (YHKUMHA AJI pelIeHUs 3a4ad U3 APYTUX y4eOHBIX
IIPEIMETOB U PEAJbHOW KU3HM TECHO CBSI3aHO KaK C MaT€MaTH4YECKUM aHAJIN30M,
TaK U C pPELIEHHMEM YpaBHEHMHA M HepaBeHCTB. IIpu 3TOM Oo0sblllOE BHUMAaHHE
yaensercs (OpMUPOBAHUIO YMEHHUs BbIpaXKaTb (POpMysaMu 3aBUCUMOCTH MEXKIY



pa3IMYHBIMM BEJIMYMHAMHU, HUCCIEOBaTh IMOJIYUYEHHbIE (PYHKIMH, CTPOUTH HX
rpaduku. Matepuan coiepKaTeIbHONW JMHUU HAIEICH Ha pa3BUTHE YMECHHHA W
HAaBBIKOB, TO3BOJISIOIINX BBIPAXKAaTh 3aBUCUMOCTH MEXK/1y BEJIMYMHAMU B PA3TMYHON
dbopme: aHanmMTHUECKOH, Tpaduueckod U cloBecHOW. 3ydenme wmarepuaia
CIIOCOOCTBYET PA3BUTUIO QITOPUTMHYECKOTO MBIIUICHUSI, CIOCOOHOCTH K
00O0OIICHUIO 1 KOHKPETU3AINH, UCIIOIB30BaHUIO aHAIOTHUH.

ConepxxarenbHas nuHusi "Hauanma MareMarnueckoro aHaiusa' MO3BOJSET
CYIIIECTBEHHO PACHIMPUTH KPyT KaKk MareMaTHYeCKHX, TaK W MPUKIAJIHBIX 3ajad,
JOCTYITHBIX OOYYarOIIMMCSI, Y KOTOPBIX TMOSIBISIETCS BO3MOKHOCTh HCCJIEIOBATh U
CTpOUTH Tpaduku GYHKIIUN, ONPEACIIATh NX HANOOIBIIINE U HANMEHBIITNE 3HAYCHUS,
BBIYHCIIATH IUIOMAAd (UTYp U OOBEMBI TE€Jl, HaXOAUTh CKOPOCTH U YCKOPEHUS
npouieccoB. ConepkarenbHas JUHUS OTKPHIBAET HOBBIE BO3MOXKHOCTHU MOCTPOCHUS
MaTeMaTHUECKUX MOJIeJell pealbHBbIX CUTYyallMi, HaXOXKICHUS HAWITY4Ilero
pelieHus] B TPHUKIAIHBIX, B TOM YHCJE COIMATBHO-DKOHOMUYECKHUX, 3aJadax.
3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHMYeCKOTO aHalu3a CIOCOOCTBYET Pa3BUTHIO
a0CTpakTHOTO,  (POPMAJIBHO-IOTMYECKOTO W KPEAaTUBHOTO  MBIIUICHUS,
bOpMHUPOBAHUIO YMEHUN PACITO3HABATH MPOSIBICHUS 3aKOHOB MaTEMAaTHKH B HayKe,
TEXHHKE M HuCKyccTBe. OOydaromuecs y3HAIOT O BBIJAIONIMXCS pe3yibrarax,
MOJTYYCHHBIX B XOJIC PAa3BUTHS MAaTEMaTUKH KaK HAYKH, U UX aBTOpax.

ConepxarenbHO-MeTONNYECKasE TUHUS "MHOXECTBa U JIOTUKA" B OCHOBHOM
MOCBSIIIEHA  J3JIEMEHTaM  TEOPUHU  MHOXKECTB.  T€OpPETHUKO-MHOXXECTBEHHBIC
MPEJICTABJIEHUS MMPOHU3BIBAIOT BECh KYypC IIKOJIbHOM MAaTe€MAaTHKU W MPEHJIararoT
HanOosiee YHUBEPCAIIbHBIN SI3bIK, OOBEAUHSIONINN BCE pa3eiabl MAaTEMaTUKH U €¢
MPUJIOKEHU, OHU CBSI3bIBAIOT PA3HbICE MATEMATHYECKUE JHUCUUIUIMHBI B €IUHOE
nenoe. BaxHo 1aTh BO3MOXKHOCTH OOydYaromeMycs ITOHUMAaTh TEOPETHKO-
MHOXXECTBCHHBIA SA3bIK COBPEMECHHOM MATEMaTHMKH M HCIIOJIb30BAaTh €ro s
BBIPAKECHUSI CBOUX MBICJIEH.

B yueOHoM kypce "Anrebpa u Hayajga MareMaTUYeCKOro aHainza'
NPUCYTCTBYIOT TaKXe OCHOBBI MAaTEMaTHYECKOTO MOJACIUPOBAHUS, KOTOPHIE
npu3BaHbl CHOPMHUPOBATH HABBIKM IMOCTPOSHUS MOJEJCH pealbHbIX CHUTYyallWH,
UCCJICZIOBAHUS dTUX MOJIENIeH C MOMOIIBIO amnmapara aireOpsl ¥ MaTeMaTH4eCKOro
aHaJIM3a W WHTEPHPETAlMU TOMYyYEeHHBIX PE3ylIbTaToB. 3aJaHus BKJIIOUEHBI B
KXl M3 pa3fesioB MPOTpaMMBbl, MOCKOJIBKY BECh MaTepuan ydeOHOro Kypca
IIMPOKO UCTOIB3YETCs Ui PEIICHUs TPUKIAIHBIX 3a1a4. [Ipu pemenun peanbHbIX
OPAaKTHUECKUX 3a7ad oOydaroliuecs pa3BUBAIOT HaOIIONATENbHOCTh, YMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCIONb30BATh  AHAJIOTHIO,
00001aTh ¥ KOHKPETHU3UPOBATh MpodseMy. JlesrensHOCTs MO (HOPMHUPOBAHUIO
HABBIKOB pEIICHUs MPUKIAIHBIX 3a]a4 OpraHU3yeTcs B MPOLECCe M3YUYECHUS BCEX
TeM yueOHoro Kypca "Anredpa u Hayana MaTeMaTUYECKOTro aHanm3a'".

OO61uiee 4yuCIO YacoB, PEKOMEHIOBAHHBIX JJIA W3y4YeHHUs ydyeOHOTo Kypca
"Anrebpa u Hayaaa MaTeMatuueckoro anaiauza", - 170 gvacos: B 10 kitacce - 68 yacoB
(2 yaca B Henmento), B 11 kiacce - 102 yaca (3 4aca B HeJEemIo).



Conepsxanue obyuenust B 10 kmacce.
Hucna v BBIYUCIICHHUS.

PaunonaneHbpie yncia. OOBIKHOBEHHBIE WU JIECATUYHBIE JPOOU, MPOLEHTHI,
OeCKOHEUHBIE  MEepUOAUYEecCKHue  Jpodu.  ApudmeTnyeckue  oOmepamud  C
parroHaIbHBIMU YUCIIaMU, TPe00pa30BaHus YMCIOBBIX BeIpakeHui. [Ipumenenue
Ipobell ¥ MPOILEHTOB ISl PEIICHUs MPUKIAJAHBIX 3a7ad U3 Pa3IMYHBIX OTpacien
3HAHUU U PEAJIbHOM KU3HMU.

JleficTBuTenpHble uucia. PaloHalbHbIE W UppalMOHAIbHBIE YHUCIA.
ApudmMernueckue oOmnepalnuu C JACHCTBUTENbHBIMU uuciaMu. [IpubnuxeHHbIC
BBIYHCIICHUS], PABUJIA OKPYIJICHUS, MPUKHUIKA U OIICHKA Pe3yJIbTaTa BEIYUCICHUH.

Crenenp ¢ 1ensiM  mokaszareneMm. CranpgapTHas  (opma  3amucu
JNEeWCTBUTEILHOTO 4Yucia. Mcmonp3oBaHue  moaxofsmied  ¢GopMbl  3amucu
JICUCTBUTEJILHBIX YHCEN JJISl PEUICHUS MPAaKTUYECKUX 3aJad U IPEACTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypajdbHOM  cremeHu.  JleWictBus  c
apu(pMETUUECKUMH KOPHSIMHU HATypaJbHOW CTEIEHHU.

CuHycC, KOCHHYC M TaHI€HC YHMCJIOBOTO aprymeHTa. APKCHHYC, apKKOCHHYC,
APKTAaHTEHC YMCIIOBOTO apryMEHTA.

YpaBHEHUS 1 HEPABEHCTBA.
ToxxnecTBa U TOXKAECTBEHHbIE MPEOOPa30BAHMSL.

ITpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIPKEHUM. OcCHOBHBIC
TPUTOHOMETPUUCCKUE (POPMYIIBI.

VYpaBHEHUE, KOpEHb ypaBHEHUs. HepaBeHCTBO, penieHne HepaBeHcTBa. MeTon
VHTEPBAJIOB.

Pemmenue uenbix U ApoOHO-pallMOHANIBHBIX YPaBHEHUN U HEPABEHCTB.
Pemenne nppanmoHanbHbIX YPAaBHEHU U HEPABEHCTB.
Pemienre TpUroHoMeTpUIECKUX YPaBHEHU M.

[IprumeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUI0 MaTEeMAaTUYECKUX 3a1a4 U
3aJla4 U3 pa3InyHbIX 00JaCTell HAyKU U PealbHOW KU3HH.

OyHKIMU U Tpauk.

Oynkwms, ciocoObl 3a1anust pyHkiuu. ['paduk yHkiuu. BzanMHo oOpaTHbie
byHKIMIH.



OO6nacTh omnpezaesieHds U MHOXECTBO 3HaueHu (ynkumu. Hynu dyHkuuu.
[IpoMexyTKH 3HAKOIIOCTOSAHCTBA. UeTHBIE M HEYETHBIE (DYHKIUU.

CreneHHast (pyHKLHUS ¢ HATypaJbHBIM U LEJNBIM Toka3areneMm. Ee cBoiicTa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-0il CTEIIECHHU.

Tpuronomerpuueckass OKpPY>KHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKUX
(byHKIMI YUCIIOBOTO apryMEHTA.

Hauana maremaTnyecKkoro aHajan3a.

HOCHCI[OB&TCJ'II)HOCTI/I, CITOCOOBI 3aJJaHuA 110 CJ'ICI[OB&TCJ'IBHOCTGIZ.
MOHOTOHHEIE II0CJICAOBATCIBHOCTH.

ApI/I(I)MCTI/I‘-ICCKaH U ITCOMCTPHUYCCKAA IIPOrpCCCHUHU. beckoneuno Y6I>IBaIOHIaH
IrCOMCTPHUYCCKAsA IIPOrpcccus. CYMMa OCCKOHEYHO Y6LIBaI0m€ﬁ FGOMeTpI/I‘-ICCKOI?I
IIPpOrpcCcCuun. (DOpMy.TIa CJIOXHBIX IIPOOCHTOB. Hcnonp3oBanue IIporpecCun IJid
PCIICHUA PCAJIBHBIX 3ada4 ITPHUKIAJJHOTO XapaKTCpa.

MHOX€eCTBa U JTOTHKA.

MHOxeCTBO, omepanuyd HajJ MHOXecTBamu. Jluarpammsl Oitnepa-BeHHa.
[IpumeHeHnEe TEOPETUKO-MHOXKECTBEHHOIO ammnapara i ONUCAHUS PEalIbHBIX
MPOLIECCOB U SIBIICHUM, TTPU PEILIEHUH 3a]1ad U3 IPYTUX YUYEOHBIX MPEIMETOB.

Onpenenenue, Teopema, ClIeICTBUE, 10Ka3aTEIbCTRO.

Conepsxanue obydenus B 11 kiacce.

Yucna 1 BBIYUCTICHUS.

HarypanbHbie u nienbie yncna. [Ipu3Haku 1eIuMOCTH LENbIX YHCEL.
CreneHb ¢ pallMOHAIBHBIM TMTOKa3aresneM. CBONCTBA CTEIICHHU.
Jlorapudm uucna. JlecsiTuaabie U HATypaIbHBIC JOTAPU(PMBI.
YpaBHEHUS U HEPABEHCTBA.

[IpeoOpazoBanre BEIPAXKECHUI, CONIEPIKAINX JIOTAPU(PMBI.

IIpeoOpazoBaHne BBIpaKCHUH, COACP)KAIUX CTEINEHH C paliOHaJIbHBIM
MOKa3aTesieM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.
IToka3arenpHble ypaBHEHUs U HEPABEHCTBA.

Jlorapudgmuyeckrue ypaBHEHUSI 1 HEPABEHCTBA.



Cucremsl JIMHEWHBIX ypaBHEHUU. PerieHne NpUKIagHbIX 3a7ad C ITOMOILIBIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUM.

Cucremsl COBOKYITHOCTH palMOHAJIbHBIX ypaBHCHI/Iﬁ N HCPABCHCTB.

IIprumeHenne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX
3a7a4 ¥ 33/1a4 U3 pa3INYHbIX 001acTel HayKu U peaJbHOU KU3HU.

@yHKIUU U TpadUKH.

Oynkuus. [lepuoanueckue pynkiuu. [IpoMexyTkn MOHOTOHHOCTH (PyHKITUH.
MakcumyMbl 1 MUHMUMYMBI (yHKOUM. HaumOonblllee ¥ HauMeHbIIEe 3HAUYECHUE
(YHKIMU Ha IPOMEKYTKE.

Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U TpaduKu.
[TokazarenpHas u gorapupmMudeckas QyHKIHH, UX CBOMCTBA U rpaduKH.

Ucnonb3oBanue rpadukoB GYHKIUN AJI PEIICHUS YpaBHEHUW W JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB GyHKIMN 19 HCCIEIOBAHUS MPOLIECCOB U
3aBUCUMOCTEHN, KOTOpPBhIE BO3HHMKAIOT MPHU PEIICHUH 3aJlad U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEaTbHOMN KU3ZHMU.

Hauvana MaTemaTr4ecKoro aHaamnsa.
HenpepsiBable pyHKIMKA. MeTOA MHTEPBATIOB ISl pELIEHUSI HEPABEHCTB.

[IpousBonnass  ¢yHkuuu. leomerpuueckuii ¢ (PU3HYECKUH  CMBICIH
ITPOU3BOJHOM.

[IpousBonHbIie deMeHTapHBIX PyHKIMA. DOPMYITBI HAXOXKICHUS POU3BOTHON
CYMMBI, TIPOU3BEICHUS U YACTHOTO (PYHKIIH.

[IpumeneHnre MPOU3BOJHON K MCCIEAOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxkieHre HanOoJbIIero 1 HauMEeHbIIEro 3Ha4eHUs] QYHKIIMU Ha
OTPE3KE.

[IpuMeHeHne MPOM3BOMHOM JUIsl HAXOXKIAEHUS HAWJIy4dllero pEIIeHHus B
NPUKJIAJHBIX 3a/1a4aX, 1JIs ONPEIEIIEHUs CKOPOCTH IIpoLecca, 3alaHHOro (GopMyion
W rpaduKOM.

[TepBooOpa3znas. Tabnuua nepBooOpa3HBIX.

WNurterpan, ero reoMerpuuecku u (U3MYECKHH CMbICH. BrruucieHue
uHTerpaia no gopmyne Herorona-JleioHuna.

[Inanupyemble MpeaMETHbIE pPe3yibTaThl OCBOEHUs (deaepalibHON pabouei



nporpaMmmbl yueOHOro kypca "AnreOpa W Hadajia MaTeMaTHYECKOro aHaiau3a" Ha
YpPOBHE CpeAHEro 0011ero 0opa3oBaHusl.

[IpenmeTHBIC pe3ynbTaThl IO OTCIBLHBIM TeMaM ydeOHOTO Kypca "Anrebpa u
Hayasta Matemarndeckoro aHanmsa". K xoniy 10 kmacca oOydaromuiics HayqUTCs:

Yucia v BEIYUCIIEHUS

ONEPUPOBATH NOHATHUAMHU: PALMOHAIBHOE M JIEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JACCATHYHAS APOOb, MPOLIEHTHI;

BBIIIOJIHATD apH(l)MeTI/ILIEECKI/IG orcpanuru C padruOHaJIbHBIMHA 151
I[GﬁCTBHTGJII)HBIMPI YqHuCJIaMH,

BBIITIOJIHATD HpI/I6J'II/DK€HHI>I€ BBIYHCJIICHHA, HCIIOJNB3Ys IIpaBUJIa OKPYITICHUA,
ACJIaTh IIPpUKUIKY U OOCHKY pPC3ylibTara BBILII/ICJIGHI/Iﬁ;

OTIepUPOBATh MOHITUIMU: CTETICHD C LIETBIM TTOKa3aTeseM, CTanaapTHas hopma
3allMCH JEUCTBUTEIIBHOTO YHCIIA, KOPEHb HATYpPAJIbHOM CTENEHM, HCIIOJIb30BaTh
MOAXOAILYI0 (POPMY 3alMCU JICHUCTBUTEIIBHBIX YUCEI JIJISl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEICTABIICHUS TJAHHBIX;

ONepUpOBaTh MOHATUAMH: CHHYC, KOCUHYC M TAHI€HC MPOU3BOJIBHOIO YIJIA,
MCIIOJIb30BaTh 3alMCh MPOU3BOJIBHOIO yIiia yepe3 0OpaTHbIe TPUTOHOMETPHUECKUE
byHKIUY.

YpaBHEHUS 1 HEPABEHCTBA:

OMepUpoBaTh MOHATUSAMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, ILENOE,
pauMOHAIIBHOE, UPPALMOHATIBHOE YPAaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
yYpaBHEHUE;

BBITIONIHATh TIPEOOpa30BaHUs TPUTOHOMETPHUUECKUX BBIPAKECHHN W pellaTh
TPUTOHOMETPUUECKUE YPABHEHUS,

BBITIOJIHATHh TPEOOPa30BaHUs IIEJBIX, PAIMOHAIBHBIX WM HPPAIMOHAIBHBIX
BBIPAKEHUH U PELIATh OCHOBHBIE THUIIBI LIEJIBIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB;

IIPUMEHATh YPABHEHUS U HEPABEHCTBA IS PEILICHUS MAaTEMAaTUYECKUX 3a1a4 U
3aJla4 U3 pa3IMYHbIX 00JaCTel HAYKU U peabHOU KU3HU;

MOACIINPOBATbL PCAJbHBIC CHUTyallMHd Ha A3BIKC anre6p51, COCTAaBJIATH
BBIpAXXCHUS, YPaBHCHHUS, HCPABCHCTBA II0 YCIOBHUIO 3aJa4d, HCCICIOBATH
MOCTPOCHHBLIC MOACIN C UCITIOJIB30BAaHHUEM allliapara aJII‘e6pr.

OyHKIUU U TpaduKu:

OTEepPUPOBaATh MOHATHAMH: (QYHKLIHS, CHOCOOBI 3amaHus (GyHKIHH, 00IacTh



ONpEACTICHUS] ¥ MHOXKECTBO 3HAYeHWH (QyHKIMH, TpaduK (QYHKIHHA, B3aHMHO
oOpartHbie QYHKIUH;

OTIEPUPOBATh MOHITUSAMH: YETHOCTh M HEUETHOCTh (PYHKIIMU, HYIH (QyHKIUH,
IIPOMEKYTKHU 3HAKOTIOCTOSIHCTBA,

MCIONIb30BaTh rpauKu PyHKUUN AJIs PEeIICHUS] ypaBHEHHUI;

CTPOUTh U YHUTaTh TpaQUKU JUHEHHON (YHKIMH, KBaJpaTHUYHON (YHKIIHH,
CTETICHHOM (PYHKIINUU C IIETBIM MTOKa3aTeNIeM;

UCIONIb30BaTh rpa@uku (PyHKIMH A7  MCCIENOBaHUA TPOIECCOB U
3aBUCUMOCTEHN MPHU pElICHUU 3a7a4d U3 JPYruX Y4eOHBIX MPEIMETOB U peasibHOMN
YKU3HH, BBIpaXXaTh (POpMynamMu 3aBUCUMOCTH MEXK/Ty BEJIMUYMHAMHU.

Hauana maremaTnyecKoro aHajn3a:

OIICPpHUPOBATH ITIOHATHUAMM: IIoCJICA0BATCIIBHOCTD, apH(i)MeTI/I‘-IGCKaiI )51
IrCOMCTPHICCKasdA IIPOIrpCCCUHU,

ONEpPUPOBATh  TMOHATHUSAMHU: OECKOHEUHO YOBIBAIOIIAsl TeOMETpUYecKas
IpOrpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH r€OMETPUYECKOIN MPOrPECCHH;

3aJlaBaTh MMOCJICA0OBATCIIbHOCTHU PAa3JIMYHBIMHA CHOCO6aMI/I;

MCIIOJIb30BaTh CBOMCTBA MOCIJIEI0OBATEIIbHOCTEH M MPOTPECCUM ISl peleHUs
peanbHBIX 33]a4 MPUKJIAJHOTO XapaKTepa.

MHoXeCTBa U JIOTHKA:
ONIEPUPOBATH MOHATUSIMUA: MHOXKECTBO, OTIEPAIIMU HAJl MHOKECTBAMU,;

HCIIOJIBb30BAaTb TeOpeTHKO-MHOX(eCTBeHHbeI alapar ajisl OIMMCaHuA PCaJIbHbIX
IIpoHecCCOB U HBHGHHﬁ, IIpH PCUHICHUHU 3aJ1a41 U3 APYTUX y‘-Ie6HBIX npcaAMCTOB,

OIICPpHUPOBATH IIOHATUAMMU.: OIIPCACICHUC, TCOpCMA, CJIICACTBUC,
J0Ka3aTCJIbCTBO.

[IpenmMeTHbIEC pe3yabTaThl O OTACIBHBIM TeMaM y4eOHOro Kypca "Anredpa u
Hayasa Matematudeckoro aHanmsa". K koniy 11 knacca oOydaromuiicss Hay4uTCs:

Yucna v BEIYUCIICHUS

OTIEpPUPOBATh TOHATHUSMHU: HATypajdbHOE, II€JI0O€ YHCIIO0, MCIO0Jb30BaTh
MPU3HAKK JETIMMOCTH LETBbIX YUCEN, Pa3JIOKEHHUE Yucia Ha MPOCThIe MHOXKUTEIU
JUTSL peleHus 3a/1a4;

OIICPUPOBATH NOHATUCM: CTCIICHL C pallMOHAJIbHBIM ITIOKA3aTCIICM;



ONEepPUPOBaTh MOHATHSAMHM: JIOTapu(PM UHMCIA, OECATHUYHBIE U HATypaJbHbIE
Jgorapu@mel.

YpaBHEHUS U HEPABEHCTBA:

MIPUMEHSTH CBOMCTBA CTEIEHU JJIs1 IPE0OPa30BaHMs BbIPAXKEHHI, OTIEpUPOBATH
MOHATHSIMU: TIOKA3aTeJIbHOE YPABHEHWE M HEPABEHCTBO, PEIIAaTh OCHOBHBIE THIIBI
ITOKA3aTEbHBIX YPABHEHUN U HEPABEHCTB;

BBITIOJHATH ~ MpeoOpa3oBaHUsl  BBIPAKECHUN, COMAEPKAIIUX  JIOTApU(MBI,
ONEpUPOBATh MOHATUSAMU: JIOTAPU(PMHUUECKOE YPABHEHUE U HEPABEHCTBO, PEILATh
OCHOBHBI€ THUIIbI JIOTAPU(PMHUUECKIX YPAaBHEHUN 1 HEPABEHCTB;

HaXOJAUThb PCIICHUA HpOCTGﬁMHX TPUTOHOMCTPHUYICCKUX HCPABCHCTB,

OIICPHUPOBATH IIOHATHAMU. CHCTCMA JIMHEHMHBIX ypaBHeHHﬁ H €C pPCHICHHC,
HCIIOJIB30BAThL CUCTCMY JIMHEHUHBIX ypaBHeHI/Iﬁ I pCIICHUA IIPAKTHYCCKUX 3a1a9;

HaxXOJIWUTh PELICHUS MPOCTEUIINX CUCTEM U COBOKYIIHOCTEW PallMOHAIBHBIX
YPABHEHUU U HEPABEHCTB,;

MOACIHUPOBATE PCAJIbHBIC CHUTyallUM Ha A3BIKC aﬂre6pm, COCTAaBJIATH
BBIPAXXCHUS, YPABHCHUA, HEPABCHCTBA U CUCTCMBEI 110 YCJIOBHMIO 3a/1a491, UCCIICA0BATD
MOCTPOCHHBLIC MOACIIN C UCITIOJIB30BAHHUECM allliapara aJ'IFC6pBI.

OyHKIUU U TpaduKu:

OMepupoBaTh  MOHATUSAMHU:  Mepuonuyeckas  (QyHKUMS, TPOMEKYTKH
MOHOTOHHOCTH  (DYHKIMH, TOYKM OJKCTpeMyMma (QyHKUMH, HauOosblliee U
HauMEHbIllee 3HaueHHs (QYHKIUM Ha NPOMEXYTKE, HCIONb30BaTh WX s
uccienoBanus (pyHKIMH, 3a1aHHON TpaduKoMm;

OTepUPOBaTh TOHATUSIMHU: TpapUKUA TOKA3aTeIbHON, JOrapu(pMUYECKON U
TPUTOHOMETPUUYECKUX (YHKIMN, n300pakarh WX Ha KOOPAWHATHOW TJIOCKOCTH U
WCIIOJIb30BATh I PEUICHUS YPABHEHUU U HEPABEHCTB;

M300pakaTh Ha KOOPAMHATHOMN TUIOCKOCTU TpapUKU JTUHEHHBIX ypaBHEHUN U
MCMOJIb30BATh UX JIJIS PEIICHUS CUCTEMbI JIMHEWHBIX YPAaBHEHUI;

UCIIONIb30BaTh rpa@uku (QyHKIMM [ HMCCIEeNOBaHUSA MPOIECCOB U
3aBUCUMOCTEHN U3 APYTUX yUEOHBIX TUCIUIUIMH.

Hauanma maremarudeckoro aHaiand3a:

OMepUpOBaTh MOHATUSMU: HEMpepbiBHAS (YyHKUHUS, MPOU3BOAHAS (YHKIIUH,
UCII0JIb30BaTh T€OMETPUUECKUN U PU3NYECKUI CMBICI MPOU3BOAHON JIJIsl pEIICHUS
3ajay;

HaxXOAWUThb IMPOU3BOJAHBIC 3JICMCHTAPHBIX (bYHKHHfI, BbITUCJATH ITPOU3BOJAHBIC



CYMMBbI, IPOU3BENCHHUSI, YACTHOTO (DYHKIUH;

MCIIOJIb30BaTh MPOU3BOAHYIO JJIsl UCCIIEAOBaHUs (YHKIIMM HA MOHOTOHHOCTD U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl HCCIEIOBAHUS K TOCTPOEHUIO TPadUKOB;

HCIIOJIB30BATh IIPOM3BOAHYIO MIJISI HAXOXKACHUA HAWJIYUHICTO PCHICHHA B
IMPHUKIIaAIHbIX, B TOM YK CJIC COIUAIIbBHO-9KOHOMHNYCCKUX, 3aaa4ax,

ONepUpOBaTh MOHATUSMHU: TEPBOOOpa3Hasi M  HMHTErpajl, IOHUMATh
TeOMETPUYECKHUI U (PU3NYECKUI CMBICT HHTETPaa;

HaXOJUTh MEPBOOOPaA3HBIC JIEMEHTAPHBIX (YHKIIMKM, BBIYUCISATh HHTErPa 10
dbopmyne Herotona-JletiOnuia;

peuiatb IIPHUKIIAAHBIC 3aa4d, B TOM 4YHCJIC COLHAJIIBHO-3KOHOMHUYCCKOI'O H
(1)I/I3I/I‘-IGCKOF 0 XapakTepa, CpCaACTBaMu MAaTCMATHYCCKOI'O aHaJIn3a.

depepanbHana pabo4yasi nporpamma y4ebHoro Kypca "leometpusa”.
[TosicHuTebHAS 3aIIMCKa.

BaxkHocTh ydeOHOro Kypca TreOMETPUHM Ha YPOBHE CpPEAHEro OOIIero
oOpazoBaHusi OOYCJIOBJICHA MPAKTUYECKONW 3HAYMMOCTBIO METaNpeAMETHBIX U
MPEAMETHBIX PEe3y/bTaTOB OOYy4YEHUsS TEOMETPUM B HAMpPaBICHUU JUYHOCTHOTO
pa3BuTusg oOydaroumuxcs, (opmupoBaHus (YyHKIIMOHAIBHON MaTeMaTudecKou
IPAaMOTHOCTH, U3YUCHHUS IPYTUX YU4E€OHBIX TUCHUIUIMH. PazBuTtue y oOydarommxcs
MPAaBWIbHBIX MPEJCTABICHUN O CYIIHOCTH U MPOUCXOXKICHUH T€OMETPUUECKUX
abCTpakInii, COOTHONIICHUH PEATbHOTO W HJEATBHOTO, XapaKTepe OTPaKeHUs
MaTeMaTU4YECKON HAyKOM SIBJICHUH U MPOLIECCOB PEATBHOIO MUPA, MECTE TEOMETPUHU
B CUCTEME HAayK M POJIM MATEMaTH4E€CKOTrO MOJICIIMPOBAHMS B HAYYHOM MTO3HAHUU U
B MPaKTUKE CHOCOOCTBYeT (POPMUPOBAHHIO  HAYYHOTO  MHUPOBO33PEHUS
oOyYaromuxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOAMMBIX JJI aJanTalydd B
COBPEMEHHOM OOIIICCTBE.

['eomeTpus sBNsieTCS OAHMM W3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHusl, Tak Kak O0OeCHeuyMBaeT BO3MOXHOCTb M3yU€HHS Kak
JTUCIUIUINH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK M TyMaHUTaPHOM.

Jlormdyeckoe MblluieHHE, (QOpMHUpyeMOe TMpU HU3YYEHHH OO0y4aroluMuUCs
MOHATUMHBIX OCHOB T€OMETPUHU U IOCTPOEHUH LETIOYKH JJIOTHUECKUX YTBEPKACHUN
B XOJE pEUIEHUS TIEeOMETPUYECKUX 3a]a4, YMEHHE BBIIBUTaTb M OIPOBEPraTh
TMIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCS NPHU PEIICHUM 3a1ad €CTECTBEHHO-
HAy4HOT'O 1IMKJIa, B YaCTHOCTH U3 Kypca (PU3UKH.

OpueHTanusi 4yenoBeKka B MPOCTPAHCTBE - YCIOBUE €r0 COIMAIbHOTO OBITHS,
dopMa OTpakeHHs] OKPYXKAlOIIeT0 MHpa, YCJIOBHE YCIEUIHOTO TO3HAHUA U
aAKTHUBHOTO npeoOpazoBaHUs JNENCTBUTEIBHOCTH. OnepupoBaHue



MPOCTPAHCTBEHHBIMU OOpazaMu OOBEAUHSET pa3Hble BUIbI yUeOHOU U TPYIOBOI
NEATEILHOCTH, SIBIISICTCS OTHUM M3 TIPO()ECCHOHAIBEHO BAXKHBIX KA4e€CTB, MIOITOMY
aKTyaJibHa 3a7a4a popMupoBaHusl y 00ydJaromuXxcs MPOCTPAHCTBEHHOTO MBIIIIJICHUS
KaK Pa3HOBUJIHOCTH OOpPA3HOIO MBIIUICHHUS - CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOU JIESITEIbHOCTH TT0 MHOTHM HaIPaBICHUSM.

Lenp ocBOGHMS TpOrpaMMBbl yueOHOTO Kypcea "['eomeTpus" Ha 6a30BOM ypOBHE
oOyueHus - o0meo0pa3oBaTeIbHOE U OOIIEKYIFTYPHOE Pa3BUTHE OOyUJarOIIMXCS
gepe3  oOeclieyeHWe  BO3MOXKHOCTH  NMPUOOPETEHHS W HCIOJb30BaHUS
CUCTEMAaTHYEeCKUX TEOMETPUYCCKUX 3HAHWUH ©  JEHCTBHH, CHenupUIHBIX
TeOMETPUH, BO3MOXKHOCTH  YCIEIIHOTO  MPOJODKEHUS  0Opa3oBaHUS IO
CIIEUATBHOCTSIM, HE CBS3aHHBIM C TPUKJIAIHBIM UCIIOIIb30BaHHEM T'€OMETPHH.

[IpuopuTeTHEIMU 3a7auyaMu OCBOE€HHUsI ydeOHoro kypca '"[eomerpuu" Ha
6a3oBoM ypoBHE B 10 - 11 kimaccax sBIstOTCS:

(opMHUpOBaHUE MIPEICTABICHUS O TEOMETPUU KaK YACTH MUPOBOM KYJIBTYphI U
OCO3HAHME €€ B3aUMOCBS3H C OKPYKaIOIUM MUPOM;

(opMUpOBaHUE MPEACTABICHUS O MHOTOIPAaHHUKAaX W TEJaX BPAIICHHS Kak O
BAKHEUIIMX MaTeMaTU4EeCKUX MOJEIAX, IMO3BOJSIONIMX ONHUCHIBATH M H3Yy4darTh
Pa3HbIE SIBICHUS OKPYKAIOIIETO MUPA;

dbopMupoBaHUE YMEHHUS PAaco3HAaBAaTh HA YEPTEXKaX, MOJACISAX U B PEATbHOM
MHPE MHOTOTPAHHUKH U TEJIa BPAILICHUS,

OBJIaJICHWE METOJaMHU PEIIEeHUs 3aJlad Ha TOCTPOCHUS Ha H300paKEHUSX
MPOCTPAHCTBEHHBIX PUTYD;

dbopMupoBaHUE  YMEHHUS  ONEPUPOBATh  OCHOBHBIMH  IOHSATHSIMH O
MHOTOTPAHHUKAX U TE€JaX BpallCHUs U UX OCHOBHBIMU CBOKMCTBAMU;

OBJIaJICHUE AJITOPUTMAMU PEIICHUS OCHOBHBIX THUIIOB 3a/a4, (hOpPMHpPOBAHUE
YMEHUSI ITPOBOAUTH HECJIOXKHBIE JTOKA3ATEIIbHBIE PACCYKICHUS B XOAE PEIICHUS
CTEPEOMETPUYECKHUX 33/1a4 U 337]a4 C MPAKTHYECKUM COACPKAHUEM;

pPa3BUTHE MHTEJUIEKTYaJbHBIX W TBOPYECKHX CHOCOOHOCTEH OOyyaromuxcs,
MO3HABaTEIbHOW  aKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHHWH, KPUTUYHOCTU
MBIIIICHHS,

dopMupoBaHue (PYHKIIMOHAIIBHOW TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHUHU:
YMEHUE paclo3HaBaTh IMPOSIBICHUS TE€OMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B PEAIBHBIX XKU3HEHHBIX CUTYalUUsSX U MPU U3YYEHUU APYTUX
y4eOHBIX TMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
bopMynHpoBaTh UX Ha SI3bIKE T€OMETPUU U CO3JaBaTh €OMETPUUYECKHUE MOJIEIH,
IIPUMEHSTh OCBOCHHBIM TIE€OMETPUYECKUM aIapar Juisi pPELIEHUS MPaKTUKO-
OpPUEHTUPOBAHHBIX 3aJad, MHTEPOPETUPOBATL M  OLEHUBAThb IOJIYYEHHBIE



pe3yJIbTaThI.

OTIMYUTENBHOM OCOOCHHOCTBIO NPOrpaMMbl IO TE€OMETPHM  SIBISIETCS
BKJIFOUEHHE B KypC CTEPEOMETpPUM B Hayaje €ro M3y4deHus 3ajad, peliaeMbIX Ha
YPOBHE WHTYMTHBHOIO MO3HAaHUSA, W ONpPENEJIEHHBIM 00pa3oM OpraHU30BaHHas
pabota Hax HHMMH, YTO CHOCOOCTBYIOT  pa3BUTHIO  JIOTUYECKOTO MU
IPOCTPAHCTBEHHOTO  MBIIUICHUS, CTUMYJIUPYET NPOTEKAHWE HWHTYUTHBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMY U3YUEHUIO MMPEAMETA.

Hpe,Z[HOLITeHI/IG OTHACTCA HAITIAOIHO-KOHCTPYKTUBHOMY MCTOOY 06yII€HI/IH, TO
CCTb TCOPCTUYCCKHC 3HAHUA UMCIOT B CBOEH OCHOBE HCIIOCPECACTBCHHOC OTHOICHUC
K HpCIIMGTHO-HpaKTI/I“IGCKOﬁ ACATCIBHOCTH. PazButue IMPOCTPAaHCTBCHHBIX
HpCIICTaBJIGHI/Iﬁ y o6yqa}oumxc51 B KypCC CTCPCOMCTPHH IIPOBOAUTCA 3a CUCT
PCIICHUA 3a1a9 Ha CO3AaHHC IIPOCTPAHCTBCHHBIX 06pasoB M 3a/1a4 Ha OIICPHUPOBAHUC
IIPOCTPaHCTBCHHBIMHU 06pa3aMH. COSI[aHI/Ie O6p2133 IIPOBOAUTCA C UCITIOJIb30BAHUCM
HarlsIIHOCTH, a OIICPUPOBAHHUC 06pa30M - B YCJIIOBUAX OTBJICUCHUSA OT HAINIAAHOCTH,
MBICJIICHHOT'O UBMCHCHHUA €T0 UCXOAHOI'0 COACPIKAHUA.

OCHOBHBIMU COZIepKaTeIbHBIMU JUHUSAMU yueOHoro Kypca "['eomerpus” B 10
- 11 xmaccax sBusrorcsa: "MuororpannHuku', "lIpsMble W IUIOCKOCTH B
npoctpanctBe", "Tena Bpamenus", "BeKkTopbl U KOOpAWHATHI B IPOCTPAHCTBE'.
@OpMHUpPOBAHKUE JIOTMYECKUX YMEHHM pPaCHpenenseTcs I0 COAEPKATEIbHBIM
JIMHUSIM U TI0 ToJlaM 00y4Y€HHUsI Ha YPOBHE CpeIHEro 00111ero oopa3oBaHusl.

Conepxanue oOpa3oBaHMs, COOTBETCTBYIOIEE IPEIMETHBIM peE3yJbTaTam
OCBOEHHUSI IPOrpaMMbl MO T€OMETPUH, PACHPEICICHHBIM IO rojaM oOyuyeHus,
CTPYKTYPHUPOBAaHO TaKHUM o0OOpa3oM, 4YTOObI OBJIAJICHUE TI'E€OMETPUUYECKUMU
HNOHSTHUSAMU U HAaBbIKAMH OCYIIECTBISUIOCH MOCIEN0BATEIbHO U MOCTYNATEIbHO, C
cOOJIIOICHHEM IPUHIIMIIA IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJUCH B
OOIIYI0 CUCTEMY T'€OMETPUUYECKUX IMpEICTaBICHUH OOy4yarouIuxcs, paciiupsis H
yoyosisas ee, 00pasysi IpOYHbIE MHOKECTBEHHbBIE CBS3H.

OOGmiee 4yMCIO 4YacoB, PEKOMEHJIOBAHHBIX ISl M3Y4YEHHUs Y4eOHOTO Kypca
"Teomerpus" - 102 gaca: B 10 kiacce - 68 yacoB (2 yaca B Hezeno), B 11 kiacce -
34 yaca (1 gac B HefeNI0).

Conepsxanue obyuenust B 10 kiacce.
[IpsimMble ¥ TWIOCKOCTH B IPOCTPAHCTBE.

OcHOBHBIE  TIOHATUA  CTEpeoMeTpuu. Touka, TpsMasi, IUIOCKOCTb,
npoctpaHcTBo. [loHsiTHE 00 aKCMOMaTHMYECKOM TIOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHHM U CIICICTBUS U3 HUX.

B3anmHoe pacnonoxeHue NOpsIMbIX B MPOCTPAHCTBE: IEpeceKaroluecs,
napajuiesibHble M CKpenuBaromecs mnpsmbie. [lapannensHOCTh MNpPSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MapajUieibHbIE TMpsSMbIE B MPOCTPAHCTBE,



napayieIbHOCTh TPEX MPSMBIX, MAPAJUIETbHOCTh MPSMON U TJIOCKOCTH. YIIIBI C
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJd MEXIy MpsSMBIMAU B MPOCTPAHCTBE.
[TapaienbHOCTh IIOCKOCTEN: TTapaJIEIbHbBIC INIOCKOCTH, CBOMCTBA MAPAIUICIIBHBIX
miockocter. [Ipocreiimue mpocTpaHCcTBeHHBIC (GUTYPBI HAa TIOCKOCTH: TETpa’p,
KyO, mapajienenumnes, NoCTPOCHUE CEYEHUN.

[TeprnieHAUKYASAPHOCTD MPSIMOM U TJIOCKOCTU: MEPHEHIUKYISIPHBIE MIPSIMbIC B
MPOCTPAHCTBE, MpPsSMbIC NapauielibHbIE W NEPHEHIUKYISIPHBIE K IIJIOCKOCTH,
NpPU3HAK TEPHEHAUKYISIPHOCTA TMPSMOM W IUIOCKOCTH, TeopeMa O MpsiMOid
NEPHEHAUKYISIPHONU MIOCKOCTH. YIIBI B MPOCTPAHCTBE: YIOJd MEXKAY NpsIMOM U
IJIOCKOCThIO,  JIBYTPAHHBIM  yrojl, JMHEWHBIA yroJ JIByTpaHHOTO  yIJa.
[leprieHIUKYISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
PSIMOM JI0 TIJIOCKOCTH, TPOEKIUST (GUTYPhI Ha IUIOCKOCTh. [leprieHauKymnsipHOCTh
MJIOCKOCTEN: MPU3HAK NEPHNEHIUKYISIPHOCTH ABYX IUIOCKOcTel. Teopema o Tpex
MepHeHIUKYIspaXx.

MHOrorpaHHuKH.

[ToHATHE MHOTOTPAaHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOI'PAHHUKA, BBITYKJIBIE U
HEBBIITYKJIBIE MHOTOTPAaHHUKH, PAa3BepTKa MHOTOrpaHHMKa. lIpu3ma: n-yronpHas
npu3Ma, TpaHd U OCHOBAaHUS NPHU3MBbI, IpsiMasi U HAKJIOHHAs MPU3MBbI, OOKOBas U
MTOJIHAs ITOBEPXHOCTh IIPU3MBL. [Tapannenenurnen, MIPSIMOYTOJIBHBIN
napajulesienunes; U ero corcrsa. llupamumpa: n-yronpHas nupamMuaa, rpaHd U
OCHOBaHHUE MUPAMU/IbI, OOKOBas U MOJHAS MOBEPXHOCTh MUPAMU/IbI, IPABUJIbHAS U
yCEUYEeHHAasl MNHUpaMuJa. OJIEMEHTbl Npu3Mbl M nupamuasl. IIpaBuibHbIE
MHOTOTPaHHUKH: IMOHATUE IIPABUIBHOIO MHOTOTPAaHHMKA, NPaBWIIbHASA IpU3Ma U
[paBUJIbHAS MHpaMUJa, MpPaBUJIbHAs TPEYroJibHAas NHUpaMUIa W IPABUIbHBIN
TeTpasnp, KyO. IlpencraBineHue O mNpaBUIbHBIX MHOTOTPAHHUKAX: OKTAadp,
nofekasnp u ukocasap. CedeHns NpU3Mbl U TUPAMUJIBL.

CI/IMMCTpI/IH B IPOCTPAHCTBE. CHUMMCTPUSA OTHOCHUTCIIbBHO TOYKH, HpHMOﬁ,
TUIOCKOCTH. DJIEMEHTHI CUMMCTPHHU B TUpaMUax, HapalJICICIIMIICaAaX, IIPaBUJIbHBIX
MHOT'OTpaHHHUKAax.

Brruncnenue 2eMeHTOB MHOTOTPAHHUKOB: pedpa, AuaroHanu, yrisl. [nomans
OOKOBOIl TOBEPXHOCTM U TMOJHOW MOBEPXHOCTH MPSAMOM TPHU3MBI, IUIOLIAAb
OCHOBaHHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTHU MPSAMOM MTpu3MbL. [1nomans 60koBoO#
MOBEPXHOCTH W TIOBEPXHOCTH TNPABUJILHOW MHPaMUJIbI, TEOpeMa O IUIOIIAan
ycedueHHo upamubl. [lorstue 06 oobeme. O0beM MupaMuIbl, TPU3MBI.

[Tomo6ubie Tema B mpocTpancTBe. COOTHOIICHUS MEXAY IJIOMAIIMU
MOBEPXHOCTEH, 00beMaMH MTOTOOHBIX TEJL.

Coneprxanue oOyuenus B 11 kmacce.

Tena Bpatenus.



[Hunuaapuaeckast TIOBEPXHOCTb, oOpa3yrommue IITHHPAYE CKOM
MOBEPXHOCTH, OCh IWIMHAPUYECKON TMOBEepXHOCTH. [[unwHAp: OCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpasylom@as W OCh, IUIONIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konundeckass moBEepXHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTU. KOHyC: OCHOBaHUME U BeplllMHA, 00pa3yronas
Y OCh, TUIOMIAh OOKOBOW M IMOJTHOW TTOBEPXHOCTHU. YCEUCHHBIN KOHYC: 00pa3yroIiue
U BBICOTA, OCHOBaHMS 1 OOKOBAasi TOBEPXHOCTb.

Cdepa m map: UEHTp, paadyc, AUAMETpP, IUIOMAAb IMOBEPXHOCTH CQEpHI.
B3aumHoe pacnonokenue chepbl U IIOCKOCTH, KacaTelibHas IJIOCKOCTh K cdepe,
IJI01a1b Cephl.

I/I306pa)KeHI/IG TCJI BpalllCHUA HA IINIOCKOCTH. Pa3BepTI<a MUWJINHAPA U KOHYCA.

KomOunanuu e BpalieHus: U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN
okoJi0 cdepnl, chepa, BIMCaHHAs B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonstue 06 o6beme. OCHOBHBIE CBOIICTBa 00beMOB Tell. Teopema 00 oObeme
IPSIMOYTOJIBHOTO MapaijieNienumneaa u cieacTBus u3 Hee. O0beM HUIMHIPA, KOHYCA.
OO6bem 1mapa u mwioniaab chepsl.

[lonobnbie Tena B mnpocTpaHcTBe. COOTHOMIEHUS MEXAY IJIOIAIIMU
MOBEPXHOCTEN, 00beMaMu OJOOHBIX TET.

Ceuenus nunuHapa (MapajviebHO U MEPICHANKYISIPHO OCH), CEUCHUS KOHYCa
(mapanienbHOe OCHOBAHUIO U MTPOXOJISIEe Yepe3 BEPIINHY ), CEUCHHUS 1Iapa.

BekTopsl 1 KOOpJIMHATHI B TPOCTPAHCTBE.

BekTop Ha muiockocty U B ipocTtpaHcTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. PasnoxkeHue BEKTopa 110 TpeM HEKOMIUIAHAPHBIM
BekTopaMm. lIpaBuimo mapamnenenunena. Pemenwe 3amad, CBSA3aHHBIX €
IIPUMEHECHUEM IIPABUII IEMCTBUM ¢ BeKTOpamu. [IpssMoyTonbpHas cucteMa KoopAuHAaT
B npoctpanctBe. Koopaunarel Bekropa. [Ipocreiimue 3agaun B KoopauHarax. Yroi
Mexky Bekropamu. CKalsipHOE MPOU3BEAEHUE BEKTOPOB. BBIYMCIEHME YIIIOB
MEXKy MPAMBIMHU U IIIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIA METO MPH PELIEHUN
reOMETPUYECKUX 3a/1a4.

[Inanupyemble NpeaAMETHbIE pPe3yibTraThl OCBOEHUs (deaepalibHON pabouei
nporpamMmsel yueOHoro Kypca "['eomerpus" Ha 6a30BOM ypOBHE Ha YPOBHE CPEIHETO
oO1iero o0pa3oBaHMsl OPUEHTHUPOBAHBI HA JIOCTHXKEHHE YPOBHSI MaTeMaTH4eCKOM
IPaMOTHOCTH, HEOOXOIMMOTO JIsl yCIIEITHOTO PEIIeHUs 3a7a4 B peaibHON )KU3HH U
CO3JIaHUE YCJIOBUM I UX OOIEKYIbTYPHOTO PAa3BUTHSL.

[IpenmMeTHbIE pe3yabTaThl O OTAEIBHBIM TeMaM yueOHoro Kypca "[eomerpus.
K xonity 10 xmacca oOy4aromuiicss HayYuTCs:



OIICPUPOBATH MOHATUAMMN: TOUKA, IIpsAMasd, IMJIOCKOCTD,

INPUMCHATbL AKCHUOMBI CTCPCOMECTPHUU M CICACTBHA HW3 HUX IIpU PCIICHUHA
TCOMCTPHUYCCKUX 3aj1a4;

ONIEPUPOBATH MOHITUAMU: MAPAIUICITBHOCTD U MEPIIEHAUKYISPHOCTD MPSMBIX U
TIOCKOCTEH;

KJIaCCU(PUIIMPOBATh B3aUMHOE pPACMOJIOKEHHUE TMPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE;

OMepUpOBaTh MOHATUSIMU: JBYTPAHHBIN YIroJ, TpaHu ABYTPAHHOIO yIia, pedpo
JIByTPAaHHOTO yIJa, JIMHEHHBIM Yrojl JBYrpaHHOTO yIWa, TpajycHas Mepa
JIByTPaHHOTO yIJIa;

OIICpHUPOBATL IIOHATHAMU: MHOI'OI'PAHHHK, BBIHYKHBIﬁ )51 HCBBIHYKHBIﬁ
MHOI'OI'PaHHHK, 3JICMCHTBI MHOI'OI'pPaHHHKA, HpaBHHBHBIﬁ MHOTI'OI'PaHHHK;

pacrno3HaBaTh OCHOBHBIE BHUABl MHOTOTPAHHUKOB (MHMpamMuaa, MpU3Ma,
IPSIMOYTOJIBHBIN Mapauiesenunen, Kyo);

KJ'IaCCI/ICI)I/ILII/IpOBaTB MHOTOI'PaAHHUKH, BBI6I/Ipa$I OCHOBaHHUA JJIIs
KJ'IaCCI/I(l)I/IKaLII/II/I (BBIHyKJ'IBI@ N HCBBIITYKJIBIC MHOI'OI'PAHHUKH, IIPAaBHUJIbBHBIC
MHOTOTPaHHUKHU, IIPAMBIC 1 HAKJIOHHBIC IIPU3MBI, HapaJ]J'ICJ]CHI/IHCI[BI);

ONEPUPOBATH MOHATUAMHU: CEKyIIas ITIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB;
OOBSCHATH MPUHIUIIBI IOCTPOEHUSI CEUEHH, UCIIONb3Ysl METO]I CIIE/IOB;

CTPOUTDH CEUEHHUS MHOTOTPAHHUKOB METOZOM CJICAOB, BBITIOJIHATE (BEIHOCHBIC)
MJIOCKUE YEePTEkKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y;

pemarhb 3aaa4u Ha HAXOXKICHHUC I'COMCTPHUUCCKUX BCINYHUH I10 06pa3uaM 1501051
ajqropurMaM, IHIpUMCHAA H3BCCTHBIC AHAIIUTHYCCKUC MCTOAbBI IIPH PCHICHHUHU
CTaHJAapPTHBIX MATCMATHUYCCKUX 3a1a4 HAa BBIYHCJICHHC paCCTOHHI/Iﬁ MCIKAY ABYMS
TOYKaMHu, OT TOYKHU OO HpﬁMOfI, OT TOYKH J0 IINIOCKOCTH, MCIKAY CKPCITNBAIOIIUMHUCS
MPAMBIMH,

peuiars 3aga4 Ha HaXOXKIACHHUC I'COMETPHUYCCKUX BCIIMYHH I10 o6pa3uaM N
ajaroputMamM, IHIpPUMCHASA HM3BCCTHBIC AHAJIUTHYCCKUC MCTOAbI IIpW PCIICHHUN
CTaHAapPTHBIX MaT€MaTH4YCCKUX 3aga4d Ha BBIYHCJICHHUC YIIIOB MCXKIY
CKpCIIMUBAIOIUMUCA  TIPAMBIMH, MCKIY HpHMOfI U IINIOCKOCTBIO, MCKOY
INIOCKOCTAMMU, ABYI'PAHHBIX YIJTIOB;

BBIYUCIISATE OOBEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
NUpaMU/Ia) C IPUMEHEHHEM (POPMYIL, BBIYUCIATH COOTHOIICHUS MEXTy TUIOIIAIIMU
MOBEPXHOCTEN, 00beMaMu MOJOOHBIX MHOTOTPaHHHUKOB;



OIEpPUPOBATH IOHATUSAMM: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh W
TUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (DUTYPBI;

U3BJIEKaTh, MPEOOpPA3OBBIBATb M HWHTEPIPETHPOBATH HHPOPMAIHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTABICHHYIO HAa YepTekax U
PUCYHKaX;

MPUMEHSATh TeOMETPUICCKHUE (PaKThI IS PEIICHHUS CTEPEOMETPUICCKUX 3a]1ad,
MIPEIOIAraloIUX HECKOJIBKO IIIarOB PEIICHUs, €CITU YCIOBUS MPUMCHECHHUS 3aaHbI
B SIBHOU (hopme;

IMPUMCHSATDH HpOCTGﬁHIPIG IIpOrpaMMHEBIC cpcacrBa u QJICKTPOHHO-
KOMMYHHKAITMOHHBIC CUCTCMEI IIPH PCIICHUHN CTCPCOMCTPHUYICCKUX 3a/1a4,

IMPUBOAUTH IIPUMCPBI MATCMATHYCCKHUX BaKOHOMepHOCTef/’I B IIPpUPOJAC U )KU3HU,
PacCIIO3HaBaTh IIPOABICHUC 3aKOHOB I'COMCTPHHN B HCKYCCTBC,

[IPUMEHATH IIOJIyYCHHBIC 3HAHUSA Ha IPAKTUKE: AHAIU3UPOBATh pPEabHbIC
CUTyallud M TPHUMEHATh W3YyYCHHBIE IIOHATHS B IIPOLIECCE IIOMCKA PEIICHUS
MaTeMaTH4ecKu CPOPMYIUPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH  PEAbHbBIE
CUTyalluM Ha S3bIKE TE€OMETPUHM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJACIH C
UCITOJIb30BAaHUEM T€OMETPUUECKUX MOHATUI U TEOpEM, allrapara anareopbl, pemaTh
MIPAKTUYECKHE 3a7a4, CBSI3aHHBIE C HAXOXKAECHUEM I€OMETPUYECKUX BETUYMH.

[IpeaMeTHbIe pe3yabTaThl MO OTAEIBLHBIM TEMaM yueOHoro Kypca "l'eomerpus".
K koHiy 11 kiacca oOydaronuiicst HayquTCs:

OTepUPOBATh TOHATUSMU: IUIMHAPUYECKAsT TOBEPXHOCTh, OOpasylonme
UJIMHAPUYECKOM MOBEPXHOCTH, IIHJIMHIP, KOHMUECKAs IOBEPXHOCTh, 00pa3yIonue
KOHHYECKOW MTOBEPXHOCTH, KOHYC, ChepruiecKas MOBEPXHOCTb;

pacrno3HaBaTh TeJa BpaieHus (IWINHAP, KOHYC, cdepa u map);
OOBSICHATD CITOCOOBI TTOTYYECHHUSI TEJT BPAIICHMS;
KJIaCCU(PHUITMPOBATH B3AMMHOE PACIIONIOKEHUE C(Pephl U TNTOCKOCTH;

ONEpPUPOBATHh MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CErMEHTA, IIAPOBOM CIIOM, OCHOBAHME IIAPOBOTO CJIOS, BBICOTA IIAPOBOIO CIIOA,
IApOBOM CEKTOP;

BBIYUCIISATH O00bEMBI U IUIOMIAJAM  TMOBEPXHOCTEM  TeJl  BpalllCHUS,
Tr€OMETPUUECKUX TeJl C TPUMEHEHHEM (HOPMYIT;

OMepUpoBaTh MOHITUSAMU: MHOTOTPAHHUK, BIMCAHHBIN B CPepy U ONMUCAHHBIN
okoJ1o cepsl, cepa, BIMCaHHAST B MHOTOTPAHHUK UJTU TEJIO BPAIICHMUS;

BBIYUCIATh COOTHOWICHHA MCKAY INIOIAAAMU HOBCpXHOCTGfI n oO0beMamu



MOJIOOHBIX TEJI;

n300paxarb u3ydaeMble (UTYphl OT PYKH M C TPUMEHEHHEM TMPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB;

BBITIOJHATH (BBIHOCHBIE) TNIOCKHUE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, COOKY, CHU3Y, CTPOUTH CEUCHHUS TEJ BPaICHHUS;

U3BJIEKaTh, HWHTEPIPETHPOBATh M NPEOOpPa3OBbIBaTh HHPOPMAIMIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTABICHHYIO HAa YepTekax U
PUCYHKaX;

OIICPHUPOBATH ITIOHATHCM BCKTOP B IIPOCTPAHCTBC,

BBIITIOJIHATD IIGI>’ICTBI/I$I CIOXCHHUA BCKTOPOB, BBIYHTAHHUSA BCKTOPOB H
YMHOKCHHA BCKTOPA HA 9YHUCJIO, 06T>}ICHHTI), KaKMMM CBOMCTBaMU OHU 06JI&II211-OT;

IMPUMCHSATDH IIPABUIIO IIAPAJIICIICIIMIICIA,

OIEPUPOBATH NOHATHUAMU: JEKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOpPA, YIOJ MEXIY
BEKTOPAaMH, CKAJSIPHOE MMPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILUIAHAPHBIE
BEKTOPBI;

HaxOAUTh CYMMY BEKTOPOB M IPOU3BEICHHUE BEKTOpPA HA YUCIIO, YTOJI MEKIY
BEKTOpAaMH, CKaJIsIpHOE MPOW3BEIACHUE, pPACKIAIbIBaTh BEKTOP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM;

3a/1aBaTh IIJIOCKOCTb YPAaBHCHHEM B I[GK&pTOBOfI CUCTCMC KOOPAWHAT,

MPUMEHSTh TEOMETPUIECKUE (PAKTHI JIsl PEIICHHS CTEPEOMETPUUECKUX 3aj1ad,
MIPEIONIAralouX HECKOJIBKO IIIaroB PEIIeHUs, €CITU YCIOBUS TPUMEHEHUS 3a/1aHbl
B SIBHOM (popme;

peliath MPOCTEHIlMe TeOMETPUUECKHE 3aJauyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1A;

pemarb 3aaa4d  Ha JO0Ka3aTClIbCTBO MATCMATHUYCCKUX OTHOILLICHUH U
HaxXOXACHUC TCOMCTPHUYCCKUX BCIUMYHUH 110 06pa3uaM WJIK aJITOpUTMaM, IMIPUMCHAA
HN3BCCTHBIC MCTOBI IIPpKU PCIICHNH CTAHAAPTHBIX MAaTCMATUYCCKUX 3a1a4,

OPUMEHSATh  NPOCTEHIIME MPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

IMPUBOAUTL MPHUMECPBI MATEMATHICCKUX BaKOHOMCpHOCTefI B IIPUPOJAC U )KU3HU,
Paco3HaBaTh IPOSABICHUC 3aKOHOB I'COMCTPUHN B UCKYCCTBC,

IMIPUMCHATH IIOJIYyUCHHBIC 3HAHWS Ha IIPAKTHUKC. aHAJIUW3HUPOBATH PCAIbHBLIC
Cutyallun W IPUMCHATHL HM3YUCHHBIC IIOHATHUA B IIPOLHCCCC IIOMCKAa PCHICHHA



MaTeMaTu4ecku CQHOPMYIUPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH  pPEAJIbHbBIE
CUTyalluh Ha A3bIKE TE€OMETPUHU, HCCIEAOBATh IIOCTPOEHHBIE MOJAEIU C
UCITOJIb30BAHUEM T€OMETPUUECKUX MOHATHI U TEOPEM, allnapara ajareopbl, pemarb
MPaKTUYECKHE 3a/1a49H, CBSI3aHHBIE C HAXOXKJACHUEM T€OMETPHUUECKUX BEJIHYHH.

depepanbHan pabouas nporpamMmma y4yeOHoro Kypca
"BepoATHOCTb U cTaTUCTUKA".

[losicHuTEIbHAS 3alIKMCKa.

VY4eOHblil Kypc "BeposTHOCTH M cTaTHCTHUKA" 0a30BOrO YPOBHS SIBISETCS
IPOJOJDKEHUEM M Pa3BUTHEM OJAHOMMEHHOIO y4eOHOro Kypca 0a30BOro ypOBHS
OCHOBHOTO  oOmero oOpa3zoBaHus. Y4eOHBI Kypc TNpeAHa3HayeH ISl
(dopMupoBaHus y 00y4arOLIUXCS CTATUCTUYECKOM KyJIbTYpbl U MOHMUMAHUS POJIH
TEOPUU BEPOATHOCTEM KAK MAaTreMaru4eCKOro HWHCTPYMEHTa JUId U3y4YEHHUs
CIly4ailHbIX COOBITUH, BEIMYMH M mporeccoB. IIpu u3yueHun ydeOHOro Kypca
o0oramjaroTcsl  NPEACTABIECHUS  OOydaroluXcs O METOAAX  HCCIEIOBaHMS
U3MEHUMBOIO MHpA, pPA3BUBAETCS [MOHMMAaHHUE 3HAYUMOCTH U  OOLIHOCTH
MaTEMaTUYECKUX METOJOB IO3HAHUsS KAK HEOTHEMJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUA.

Conmepxanue y4eOHOTO Kypca HaNpaBiICHO Ha 3aKpeIUIeHWe 3HaHWMA,
MOJIYYEHHBIX MPU U3YYEHUHU Kypca Ha YPOBHE OCHOBHOIO 00I11lero 00pa3oBaHus, U
Ha Pa3BUTHE MPEICTABICHUNA O CIyYalHBIX BEJIUYMHAX U B3aMMOCBS3SIX MEXIY
HUMH Ha B@)XHBIX MPUMEPAX, CIOKEThI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oO0ydaronmxcsi J0HKHO ChOpMUPOBATHCS TIPEACTABICHUE O
HanOoJee YynoTpeOUTEIbHBIX U OOIIMX MaTeMaTHUYECKUX MOJEIISX, UCTIOIb3YeMbIX
JUISL  ONMHCAHUS  AHTPOIIOMETPUYECKUX U JAeMorpaduyecKuxX  BEJIHMYUH,
MOTPENIHOCTEH B Pa3IMYHOTO pPOAa H3MEPEHUSX, JIMTEIBHOCTH O€30TKa3HOM
pabOThI TEXHUYCCKHUX YCTPONCTB, XapaKTEPHUCTHUK MACCOBBIX SIBJICHUI U TIPOIIECCOB
B 00IIIECTBE.

B cooTBeTCTBMM C YyKa3aHHBIMU ILEJISIMH B CTPYKType YydeOHOTo Kypca
"BeposiTHOCT, M cTarucThka" A YPOBHSI CpeaHEro obOmiero oOpa3oBaHUs Ha
0a30BOM YpOBHE BBIIEICHBI CIEAYIOUIME OCHOBHBIE COAEpPKATEIbHbIE JIMHUM:
"CnyyaitHbie coObITHs M BepoaTHOCTH", "CilyyaiiHble BEJIMUMUHBI U 3aKOH OOJIbIINX
qucen'.

Baxxnyto yacth yuyeOHOro Kypca 3aHUMAaeT H3yYE€HHE TeOMETPUYECKOro U
OMHOMHAJIBHOTO paclpeieNieHNil 1 3HAKOMCTBO C UX HEIPEPBHIBHBIMU aHAJIOTAMU -
NOKa3aTebHBIM U HOPMAJIbHBIM PaclpeeICHUIMU.

Coneprxanue nuHun "CiiydaiiHble COOBITHS U BEPOSTHOCTU" CIIY>KUT OCHOBOU
s (HOpMUPOBaHUS TMPEACTABICHUN O paclpeiesieHUd BEPOATHOCTEH MEexIy
3HAYEHUSAMHU CIy4YailHBIX BEJIMYHUH, a TAKKe 3Ta JIMHUA HeoOxoauma Kak 0aza auis
U3y4YEHUs 3aKOHA OOJBIINX YUCEN - (PyHAAMEHTAIBHOIO 3aKOHA, AEHCTBYIOLIETO B



npupoze 1 o0IIecTBe U UMEIOIIEro MaTeMaTnieckyro hopmanuzanuio. Cam 3akoH
OONBIINX YHCEN MpPEeIaracTcsi B O3HAKOMHUTEIBHOW (QopMe C MUHUMAIbHBIM
UCIIOJIb30BaHHEM MaTeMaTu4ecKoro hopmainsma.

Tempbl, CBSI3aHHBIE C HEMTPEPHIBHBIMU CIIyYailHBIMH BEJIMYMHAMU, AKIEHTUPYIOT
BHUMaHUE OOYyYaloOlMXCS Ha ONWCAHUU U HM3YyYEHUH CIY4YallHBIX SIBICHHUHA C
MOMOIIbIO  HEMpEepbIBHBIX  (QyHKUUHA. OCHOBHOE  BHUMAaHHE  yAENsAETCS
IIOKA3aTEJIbHOMY M HOPMAJIbHOMY DPACHPEACIICHUSAM, MPU 3TOM IPEANOIAracTcs
O3HAaKOMUTEJIbHOE U3yUeHHE MaTepuraia 0e3 JoKa3aTeIbCTB IPUMEHSIEMBbIX (DaKTOB.

OOGrmiee 9MCIO0 YacoB, PEKOMEHJIOBAHHBIX IS M3Yy4YEHHUs Y4eOHOTO Kypca
"BepostHOCTh U cTatucTHKa", - 68 yacos: B 10 kimacce - 34 gaca (1 gac B Hezenio),
B 11 knacce - 34 gaca (1 gac B HefIeNIO).

Conepxanue oOyuenus B 10 kiacce.

Hpe,Z[CTaBJICHI/IG JaHHBbIX C IIOMOIIBIO Ta6JII/II_[ n JuarpaMm. Cpe,uHee
apI/I(i)MeTI/I‘-IGCKOG, MEIHuaHa, HauOoJIbIllee M HaMMEHBIIICE SHAQYCHHA, pPa3Max,
AUCIICPCHUA U CTAHAAPTHOC OTKIIOHCHUEC Y CJIOBBIX Ha60pOB.

Criy4aiiHble SKCIEPUMEHTBI (OTBITHI) U CIIy4ailHble COOBITHS. DIIeMEHTapHbIE
coObITUs (Mcxonabl). BeposTHOCTH ciydailHOro coObITHs. BIM30CTH 4acTOTHl U
BEPOATHOCTU COOBITUI. CiTydaiiHbI€ ONBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITHsIMU.  BepodaTHOCTH  COOBITMUH B ONBITAX C  PaBHOBO3MOXHBIMH
AIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu Haa COOBITUSMU: TEpecedeHue, 00beIMHEHNE, TPOTUBOIOIOKHbIE
coObITus. Jlnarpammel Ditnepa. Dopmyrna CIOKEHUS BEPOSITHOCTEH.

VYcnoBHas BEPOATHOCTh. YMHOXKEHUE BEPOATHOCTEU. JlepeBo ciydyallHOro
skcriepuMenTa. GopmMyia MmoaHoN BeposTHOCTH. He3aBrucuMbie COOBITHS.

KomOunaropnoe mpaBwmiio ymHoxkeHus. IlepectanoBku u ¢akropuan. Yucno
coueranuid. Tpeyronpuuk [Tackans. ®opmyna bunoma HerotoHa.

bunapHbIil cnydaliHbIN ONBIT (MCTIBITAHUE), ycrex U Heynada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX MCHBITaHUKA 10 mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyrum.

CnyuaitHas  BennumHa. Pacnpenenenue  BeposTHocTeu.  Jlmarpamma
pacopenenenus. I[lpumepsl pacnpeneneHuil, B TOM YHUCIE T€OMETPUUECKOE U
OMHOMUAJILHOE.

Conepsxanue obydeHus B 11 kiacce.

YucnoBele XapaKTEPUCTUKU CITyYaUHBIX BEJIMYMH: MATEMATHYECKOE OKHUTAaHHE,
JVCIIEPCHSI M CTAaHAAPTHOE OTKJIOHEHUE. [Iprumepsl npuMEHEeHNsT MaTeMATHYECKOTO
OKWJIaHMsI, B TOM YHUCJIE B 33Ja4ax M3 MOBCEAHEBHOW XM3HHU. Maremarudeckoe



OXujaHue OMHApHOM ClydyalHON BeIWYMHBI. MaTeMaTHuecKoe 0XKHUJIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTuyecKoe OKUJIaHUE U TUCTEPCHUS] TEOMETPUUECKOTO
1 OMHOMUAJILHOTO paclpeieCHU.

3akoH OOJIBIIIMX YUCET U €T0 POJIb B HAyKe, MpUpoie U ol1ecTBe. BoiOOpouHbIit
METO/ UCCJIEIOBAHMIA.

[IprMepbl HENpEpBIBHBIX CIIy4alHbIX BenW4WH. lloHATHE O MIIOTHOCTH
pacnpeneneHus. 3aiady, PUBOIALINE K HOPMAJIBHOMY pactpenenenuro. Ilonsarue
O HOPMAJIBHOM PACIIPEACIICHUH.

[IpenmeTHble pe3ynbTaThl OCBOCHHS y4eOHOro Kkypca "BeposiTHOCTh u
cratucThka" Ha 0a30BOM ypOBHE Ha YpOBHE CpeaHero ooOiero oOpa3oBaHUS
OpPUEHTUPOBAHbl HAa JOCTHUKEHHWE YPOBHS MaTEMaTU4YECKOM TIPaMOTHOCTH,
HEO0OXOIMMOTO JJI YCHENTHOTO PEIICHHS 3a7ad U Tpo0JieM B peajbHOM JKU3HU, U
CO3/IaHKE YCIOBHH JIJIsl UX OOIMIEKYIBTYPHOTO PA3BUTHUS.

[IpenmeTHble  pe3yiapTaTbl IO  OTAEIBHBIM TEMaM Y4yeOHOro Kypca
"BepositHocTh U craructuka”. K koniy 10 knacca oOyyaromuiics HayYuTCs:

4YuTaTb U CTPOUTDH Ta6J'II/II_IBI H JUarpamMmabl;

ONepUpoBaTh MOHATUSMU: CpelHEe apupMeTUYECKoe, MeIMaHa, HauOobllee,
HaMMeEHbIlIee 3HAYEHUE, pa3MaxX MAacCHUBA YUCIIOBBIX JIaHHBIX;

OMepUpOBaTh MOHATUSAMU: CIyYallHBIM ASKCIEPUMEHT (OMBIT) M CIy4dalHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (BIEMEHTApHBIA MCXOJ) CIIy4YailHOTO OIIbITa,
HAXOJUTh BEPOSTHOCTH B OMBITAX C PABHOBO3MOKHBIMH CITy4alHBIMH COOBITUSIMH,
HaXOJUTh M CpPaBHUBATh BEPOATHOCTH COOBITUH B M3YUYEHHBIX CIy4alHBIX
HKCIIEPUMEHTAX;

HAXONIUTh U (POPMYIUPOBATH COOBITHS: TIEpeceUeHre U 00bEeTMHEHNE TaHHBIX
COOBITHH, COOBITHE, TPOTUBOIIOJIOKHOE JAHHOMY COOBITHIO, TIOJIb30BATHCS
nuarpaMMmamu Disiepa u GOpMYIION CIOKEHHS BEPOSTHOCTEH MpU PEIICHUH 3a71a4;

OMepUpOoBaTh MOHATHUSAMH: YCIOBHAsI BEPOSITHOCTb, HE3aBUCHMbIE COOBITHS,
HaxOAUTh BEPOSTHOCTU C MOMOULIBIO MPAaBWIA YMHOXKEHHS, C MOMOIIBIO J€pEBa
CJIy4alHOTI'O OIIBbITA;

IPUMEHSATH KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS TIPU PEILICHUU 3a/1a4;

ONEPUPOBATH TOHATUAMH: HCHBITAHWUE, HE3aBUCUMBIE HCHBITAHUS, CEPUS
UCIIBITAaHUM, YCIeX M HeyJlauya, HaxOAWTh BEPOSTHOCTU COOBITUI B Cepuu
HE3aBHCHUMBIX UCHBITAHUI JIO IIEPBOTO YCIEXA, HAXOIUTh BEPOATHOCTU COOBITHI B
CEpHUU UCIIBITAaHUU bepHyiu;

ONepupoBaTh  MOHATHSAMHU:  ClOydailHas  BEJIMYMHA,  pacHpeleseHue
BEPOATHOCTEW, JUarpaMMa pacipeaeaeHusl.



IIpenMeTHble pe3ynbTaTbl 1O  OTHAEIBHBIM TeMaM y4eOHOro Kypca
"BepostHocTs 1 cratuctuka". K koniy 11 kimacca oOyJaromumiics HayquTCs:

CpPaBHMBATh BEPOATHOCTH 3HAYEHUH CIIy4YallHOM BEJIUYMHBI 10 PACTIPEIEIICHHAIO
WJIY C TIOMOIIBIO JUarpamm;

OIICPUPOBATH IMOHATUCM MATCMATUYCCKOIO OXWAAHHA, ITPUBOJUTDL ITPUMCPHI,
KaK HIPUMCHACTCA MATCMATUYCCKOC OXHAAHUC CJ'Iy‘-IElfIHOfI BCJINYUHBI, HAXOJUTDH
MaTeMaTU4ICCKOC OKHUAAHUC 110 JAHHOMY PaACIIPCACICHHUIO,

HMCTD IMMPCACTABICHHUC O 3aKOHC OOIBIINX YHUCCII,
HMCTD IMIPCACTABICHNC O HOPMAJIbHOM PAaCIIPCACICHUHN.

B denepanbHbIX 1 perHOHAIBHBIX MPOIEAYpaxX OIEHKU KauecTBa 00pa30BaHuUs
UCIIONIb3YeTCA  TepeyeHb  (Komu(uKkaTop) pachpeleleHHBIX o  KiaccaM
IPOBEPAEMBIX TPeOOBaHUN K pe3ybTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTesbHOMN
MpOrpamMMbl CPEIHEro OOIIero oOpa3oBaHUS M DJIEMEHTOB COACpP)KAHUSA IO
MaTeMaTHKe.

Tabmura 11

[IpoBepsiemble TpeOOBAaHUS K pe3y/IbTaTaM OCBOEHHUSI OCHOBHOMN
oOpazoBarenbHOM nporpammel (10 kiacc)

Kon [IpoBepsiemble peIMETHBIE PE3YIbTaThl OCBOCHUS OCHOBHOU
npoBepsieMor | 00pa3oBaTeIbHOM MPOrpaMMBbl CPETHETO O0IIEro 00pa3oBaHuUs
O pe3yJbTara

1 Yucria v BEIYUCIICHUS

OHepI/IpOBaTB IMOHATHAMU. PALMOHAIBHOC H HCﬁCTBHTCHBHOC
qucCJIo, OOBIKHOBEHHAS U ACCATHNYHAasA I[p06b, IIPOLCHTLI

1.1

BoinonHaTh apudmeTndeckue oneparuu ¢ paluoHaIbHBIMU U
JNEWCTBUTEIBbHBIMU YUCIAMU

1.2

BbIoaHATh NpUOIMKEHHBIE BHIYUCICHUS, UCIIONB3Ysl MpaBuiia
1.3 OKpYIJICHMS, JeJIaTb IIPUKUAKY M OLEHKY pesyibrara
BBIYMCIICHU N

OnepupoBaTh MNOHATHSAMHU: CTENEHb C ILEJIBIM IIOKa3aTeseM,
cTaHnapTHas ¢opMma 3alucCu JIEHCTBUTENBHOTO YHCIA, KOPEHb
HATypaJbHOM CTEMEeHM; HCHOIb30BaTh MOAXOMSIIYI0 (dopMy
3alUCH JEMCTBUTENBHBIX YUCEN I PEHICHUS NPAKTUYECKUX

1.4




3aa4 U MpCACTABICHUA JaHHbBIX

1.5

OnepupoBaTh MOHATUSIMU: CHHYC, KOCHHYC M TaHICHC
IIPOM3BOJIBHOTO YTJIa; UCIIOJIb30BaTh 3aMMCh MPOU3BOIBHOTO yIIa
yepe3 oOpaTHbIC TPUTOHOMETPUIECKIE (PYHKITHH

YPaBHCHI/IH N HCPAaBCHCTBA

2.1

OHGpHpOBaTB IOHATHUAMMU: TOXIACCTBO, YpPpaBHCHUC,
HCPAaBCHCTBO, ocioc, PadlrOHAJIBHOC, HPppanrOHAJIIbHOC
YPaBHCHUC, HCPABCHCTBO, TPUTOHOMCTPHUYCCKOC YPABHCHHUC

2.2

BoInonHaTh peoOpa3oBaHus TPUTOHOMETPUUECKHUX BhIPAKEHUIN
Y pelarb TPUTOHOMETPUYECKHUE YPABHEHUS
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BeimonHaTh  mpeoOpa3oBaHus  LENbIX, pPALMOHAIBHBIX U
VUPPALMOHATBHBIX BBIPAXKEHUM W pElIaTb OCHOBHBIE THIIBI
LEbIX, PANMOHAIBHBIX W HUPPALUOHANBHBIX YPAaBHEHUU H
HEPABEHCTB

2.4

[IpumeHATs ypaBHEHUST U  HEPABEHCTBA JUISl  PELICHUS
MaTEeMaTUYECKUX 3aJ1ad W 3aJla4y U3 pa3IM4HbIX oO0JacTell HayKu
Y pEAIbHOM KU3HU

2.5

MogenvpoBaTh peanbHbIE CHUTyallMM Ha S3bIKE aireOpsl,
COCTaBJISITh BBIPAKEHUS, YPaBHEHUS, HEPABEHCTBA 10 YCIOBHIO
3aJla4uu, UCCIIEN0BAaTh MOCTPOCHHBIE MOJIENIH C MCIIOJIb30BAaHUEM
amnmapara ajareopsl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh TNOHATUSAMHU:  (PYHKLIMS, CHOCOOBI  3adaHUs
(GyHKIMU, O00JacTh OMNpEAeNieHUs W MHOXECTBO 3HAYEHUU
byskuuu, rpaduk GyHKIUU, B3AUMHO 00paTHbIE (PyHKIIMH

3.2

OnepupoBaTh MOHATUSAMH: YETHOCTh U HEUETHOCTh (YHKIUH,
HYJIU QYHKIUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA

3.3

Hcnonb3oBarh rpaduku QyHKIMMA 17151 pelieHus ypaBHEHUH

3.4

Crpouth 1 ynuTaTh rpadMK JIMHEHHON (QYHKIUHU, KBaIPAaTHUHON
(GYHKITMHU, CTENEHHOW (PYHKIIMH C LETBIM MOoKa3aTeIeM

3.5

Hcnonb3oBars rpaduku GyHKIUN 17151 UCCIIEAOBaHUS MPOIECCOB
U 3aBUCHMOCTEH NpU pELIeHUH 3a7ady M3 APYyTrux Y4yeOHbIX
OPEIMETOB M PEAbHOM KM3HHM, BbIpaXarb (QopMyliaMu
3aBHCHUMOCTHU MEX]ly BEIMUMHAMU

Hauana maremaTn4eckoro aHaiansa




4.1

OnepupoBaTh MOHATUSIMU: MOCEA0BATEIbHOCT,
apuMeTHIeCKas U TeOMETPUIECKask IPOTPECCUU

4.2

OnepupoBaTh MOHSATUSIMU: OECKOHEYHO yObIBaromas
reOMETPUYECKas MPOrpeccusi, CyMMa OECKOHEYHO yOBbIBarOILIEH
TeOMETPUUYECKON MTPOrpeccuu

4.3

3a,Z[aBaTI> IMOCJICAOBATCIbHOCTHU PA3JIMYHBIMU crocodoaMu

4.4

Hcnonp30Bare CBOKMCTBA MOCIEAOBATEIILHOCTEN U MPOTPECCHUM
JUUISL PELICHUS PEAJIbHBIX 3a/1a4 IPUKIAJHOTO XapakTepa

MHoOXecTBa U JIOTUKA

5.1

OHGpI/IpOBaTB ITOHATHUAMM: MHOXXCCTBO, OoIIcpanmuun HalJ
MHOXCCTBaMU

5.2

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar st
OMMCAHUSI PEATTbHBIX MPOLIECCOB U ABJICHUH, IPU PEIIEHUU 3a]1a4
U3 IPYTUX YYEOHBIX MPEIMETOB
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OHGpI/IpOBaTB IMOHATHAMMA: OIIPCACICHHUC, TCOPCMA, CICACTBUC,
J0Ka3aTCJIILCTBO

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

YuTaTh U CTPOUTH TAOJMIIBI U TUATPAMMBI

6.2

OnepupoBaTh MOHATUSIMU: CpeHee apudMeTuIecKoe, MeuaHa,
HauOoJbIllee, HaWMMEHbIIEe 3HAUYCHHWE, pa3Max MaccuBa
YUCIIOBBIX JAHHBIX

6.3

OnepupoBaTh MOHATUSMHU: CIyYaWHBIA IKCIIEPUMEHT (OMBIT) U
ClIydyaiiHO€ COOBITHE, DJIEMEHTapHOE COOBITHE (PJIIEMEHTAPHBIN
MCXOJ) CITy4ailHOTO OIbITA; HAXOJUTh BEPOSITHOCTH B OIBITAX C
PaBHOBO3MOXKHBIMU ~CITyYalHBIMUA COOBITUSMH, HAXOAUTh U
CpPaBHUBATh BEPOSTHOCTH COOBITHI B M3YyYECHHBIX CIyYalHBIX
HKCIIEPUMEHTAX

6.4

Haxomute u ¢dopmyaupoBaTh COOBITHS: TIEPECEUCHUE U
o0beMHEHNE TAaHHBIX COOBITHH, COOBITHE, IPOTHBOIOIOKHOE
JTAHHOMY COOBITHIO; TIOJB30BAThCS aUarpaMmamu ODiiiepa u
dbopMyIToit CIIOKEHUSI BEPOSTHOCTEH MPU PEIICHUH 3a71a4

6.5

OHCpI/IpOBaTI) IIOHATHUAMM: YCJI0BHAaA BCPOATHOCTD,
HC3aBHCHMBIC CO6I>ITI/I}I; HaxoAWuTb BCPOATHOCTH C IIOMOIIBLIO
IIpaBujia YMHOXCHH:, C IIOMOIIBIO JICPEBa cnyqaﬁﬂoro OIIbITa

6.6

[TpuMeHsATh KOMOMHATOPHOE MPABUJIO0 YMHOKEHHUS MPU PELICHUU




3aaa4d

6.7

OnepupoBaTh  HOHATUSIMU: UCTIBITAaHWE,  HE3aBUCHUMBIEC
VCTBITAHUSI, CEPUSl MUCIBITAHUN, YCIEX M HEy/aya; HaXOIWTh
BEPOSITHOCTU COOBITUM B CEPUU HE3aBUCHUMBIX HCIBITAHUU 10
MEPBOTO yCIi€Xa, HAaXOAUTh BEPOATHOCTH COOBITHMM B CEpUH
HCIBITaHUN bepHyin

6.8

OnepupoBathb MTOHATHSAMU: ciydJaitHas BEJIUYMHA,
pacrpeesieHue BEpOSITHOCTEH, TarpaMMa pacipeIeICHHsI

I'eomerpus

7.1

OH@pHpOBaTB IMOHATHUAMM: TOUKA, IIpAMasd, IJIOCKOCTb

7.2

[IprMEHATh aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HHUX IPHU
pELIEHNH TEOMETPUYECKUX 3a1a4

7.3

OHGpI/IpOBaTB IIOHATHUAMM: MapaJuICJIIbHOCTD u
MNCPICHINKYIIAPHOCTD IIPAMBIX U IUIOCKOCTEH

7.4

KHaCCI/I(l)H]_II/IpOBaTB B3aMMHOC PACIIOIOKCHHUC IIPAMBIX H
IIOCKOCTEH B IMIPOCTPAaHCTBC

7.5

OnepupoBaTh  TMOHATUAMHU:  JIBYTPaHHBIM  YroJl, TpaHu
JIBYyTPAHHOTO YyIJa, peOpo JBYIPAHHOTO YIJia, JUHEWHBIA YIroj
JIBYTPaHHOTIO YIJIa, TpajyCHasi Mepa JIByrPaHHOIO yIJia

7.6

Ol'IepI/IPOBaTB IMOHATHAMMU: MHOI'OI'PAaHHHUK, BBIHYKHBIﬁ u
HeBBIHyKHBIﬁ MHOTOI'PaHHHUK, DJICMCHTHI MHOTOI'paHHHKA,
HpaBHHBHBIfI MHOTOTpaHHUK

7.7

Pacrio3naBarh OCHOBHBIE BHJIBI MHOTOTPAHHHMKOB (MHpaMHIa,
pu3Ma, IPSIMOYTOJILHBIN TapallyIeNIenuIe, Kyo)

7.8

KnaccudummpoBaTts MHOTOTPaHHUKH, BHIOMpPAsi OCHOBAHUS JIJIS
Kiaccuukanuy (BBIMYKJIBIE W HEBBITYKJIbIE MHOTOTPAHHHKH,
MPaBUJIbHbIE MHOTOTPAHHUKH, MPSIMbIE U HAKJIOHHBIE MPU3MBI,
napasuieJIenuneabl)

7.9

OHepI/IpOBaTB MOHATHUAMMU: CCKYyHAsA IINIOCKOCTb, CCUCHHC
MHOI'OI'paHHHUKOB

7.10

OOBACHATH TPUHLIMIBI TIOCTPOCHUSI CEYEHUIT MHOTOTPaHHUKOB,
UCIIOIb3Ysl METOJ CIIE0B

7.11

CtpouTh CeYeHHs] MHOTOTPAHHHUKOB  METOIOM  CJIE/OB,
BBITIONHTH (BBIHOCHBIC) TUIOCKHE YEPTEXKH €3 PHCYHKOB
MPOCTHIX 0OBEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y




7.12

Pemars 3aga4yn Ha HaXOXJICHUE T€OMETPUYECKUX BEJIMYMH II0
oOpasllaM WM  aNropuTMaM,  TPUMEHSAS  W3BECTHBIC
AHAIINTUYECKUE  METOAbl IPU  PEIIEHUH  CTAHAAPTHBIX
MAaTreMaTUYECKUX 3aJa4 Ha BBIYUCIICHUE DPACCTOSHUN MEXIY
JByMsI TOYKaMH, OT TOYKHU 1O HPSIMOM, OT TOYKU JI0 IIJIOCKOCTH,
MEXKAY CKPELIUBAOIMMHUCS IIPSIMBIMU

7.13

Pemars 3agaun Ha HaXOXJICHUE T€OMETPUYECKUX BEJIWYHUH IO
oOpasllaM WM  aNropuTMaM,  TPUMEHSAS  W3BECTHBIC
QHAIIUTUYECKME  METOABbl IIPU  PEIIEHUH  CTAHAAPTHBIX
MareMaTUYeCKUX 3aJa4 Ha BBIYHUCICHUE VYIJIOB  MEXIY
CKPEIIUBAOIIUMUCA MPSIMBIMHU, MEXIY IPSIMOU U IJIOCKOCTBIO,
MEXKY IUIOCKOCTSAMHU, ABYTPAHHBIX YIJIOB

7.14

Brorauciasats 00BEMEI )71 ILTOIIATH MMOBEPXHOCTEN
MHOTOTPaHHUKOB (TIpU3Ma, MUpaMKJIa) ¢ TPUMEHEHUEM (HOpMYI,
BBIUUCIISITh COOTHOIIEHHUS MEXKIY IUIOMIAASMH TMOBEPXHOCTEM,
o0beMaMH TIOJIOOHBIX MHOTOTPaHHUKOB

OnepupoBaTh NOHATHIMHU: CUMMETPHUSI B IPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHUMMETPUHU, LEHTP, OCh MU IUIOCKOCTh
CUMMETPUU QUTYPBI

7.16

N3Bnekars, npeoOpa3oBbIBATH 17} MHTEPIIPETUPOBATH
MH(OPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX,
MPE/ICTABIIEHHYIO HA YepTexax U PUCYHKaX

[Tpumensats  reomerpuueckue  (GakTbl A pEIICHHUs
CTEPEOMETPUUECKHX 3a/1a4, IPEAIONAratoluX HECKOJIBKO 1aroB
peuieHus1, €Ciu yCaoBUs NPUMEHEHUS 3aJaHbl B IBHOU (hopMe

7.18

[IpumeHaTs  mpoCTEHIIWEe  MPOrpaMMHBIE  CpPEICTBA WU
ANEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBl MPU  PELICHUH
CTEPEOMETPUYECKHUX 3a7a4

7.19

[IpuBonUTE HpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOAE W IKW3HHU, PACHO3HABATHh IMPOSBICHUE 3aKOHOB
TEOMETPHUH B UCKYCCTBE

7.20

[IpuMeHsTh MoNMy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATH
peanbHble CUTyallUd M NPUMEHSATh HW3YYEHHBIE TOHSTHS B
npolecce MoMcKa peleHusl MaTeMaTH4eCcKu cHOpMyITUpOBaHHON
npoOsieMbl, MOJEIUPOBATh peajbHble CUTyalldd Ha SA3bIKE
T€OMETPUM,  HCCIENOBaTb  IOCTPOCHHBIE  MOJEIM  C
UCITOJIb30BAHUEM F€OMETPUYECKUX OHATHI U TEOPEM, anmapara
anreOppl, peliaTh NPAKTUYECKHE 3aJa4yd, CBSI3aHHBIE C
HAX0XKJIEHUEM F€OMETPUUYECKUX BETUUYHH




Tabmuua 11.1

[IpoBepsiembie 3nemeHTsI conepkanus (10 knacc)

Kon

[IpoBepsiemMblii 2IEMEHT COoiepKaHUs

Yucia ¥ BBIYUCIIEHUS

1.1

Panmonaneupie ymcna. OOBIKHOBEHHBIE M JIECSATUYHBIE ApoOH,
NpOLEHTHI, OECKOHEUHbIE Nepuoandeckue apoodu. ApudmMerndyeckre
olepalyy C pallOHAJIbHBIMHU YHUCIAMH, MPEeOOpPa30BaHUS YUCIOBBIX
BbIpakeHUW. IIpumeHeHue npoOeld W NPOUEHTOB [JIsl PELIEHUs
NPUKIIAHBIX 3a7ad W3 Pa3IMYHbIX OTPaciedl 3HAHUW U pealbHOU
KU3HU

1.2

JencTBuTenpHble Yncia. PalnoHanbHBIE W MppPALlMOHAIBHBIC YKCIIA.
Apudmernueckue omnepalnud ¢ JICUCTBUTEIbHBIMM  UYHCIIAMHU.
[Ipubn>keHHbIE BBIYMCIICHUS, MpaBWiIa OKPYIJICHUS, MPUKHUIKA U
OIICHKA pE3yJIbTaTa BEIYMCICHUM

1.3

Crenenb ¢ nenbiM nokazareneMm. CranaapTHas ¢opma 3amucH
JNEUCTBUTENBHOTO yucia. Mcrnonb3oBaHue mnoaxodsmier (opmsl
3aMHUCH JACUCTBUTENBHBIX YUCEN ISl PEIICHUs] TPAKTUYECKUX 3aa4 U
MPEICTABICHUS TAHHBIX

1.4

Apudmernueckuii KOopeHb HaTypajdbHOW cremenu. [ledictBus ¢
apu(PpMETUIECKUMH KOPHSIMHU HATypaJIbHOU CTENEHU

1.5

CuHyc, KOCHMHYC M TaHI€HC YHCIOBOIO aprymMeHTa. ApKCHUHYC,
apPKKOCHHYC, apKTAHT€HC YMCIIOBOTO apryMeHTa

YpaBHEHUS U HEPABEHCTBA

2.1

ToxxnecTBa U TOXIECTBEHHbIE MTPE0Opa30BaHUS

2.2

[IpeoOpazoBaHne TPHUTOHOMETPUYECCKUX BBhIpakeHU. (OCHOBHBIC
TPUTOHOMETPHUUCCKUE (POPMYIIBI
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YpaBHeHUE, KOpEHb ypaBHEHUA. HepaBeHCTBO, pellieHre HEPABEHCTBA.
MeTo HHTEpBAJIOB

2.4

Pemmenue 1enbix 1 [poOHO-pallMOHATIBHBIX YPaBHEHU 1 HEPABEHCTB

2.5

Pemienue nppanroHanbHbIX YPAaBHEHUN U HEPABEHCTB

2.6

Pemenue TpUroHOMETpUYECKUX YPABHEHHM

2.7

[IpumeHeHue ypaBHEHUN U HEPABEHCTB K PEUICHUI0 MATEMaTUYeCKUX




3a/1aq 1 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PEaTbHOU KU3HU

OyHKIMHA U TpaduKu

3.1

OynHkuMs, crnocoos! 3amanus Gyukiuu. ['padux Pynkiuu. Bzaumuo
oOpaTtHble QyHKIINH

3.2

OO6nactb ompeneneHus] U MHOXECTBO 3HadeHWi ¢yHkuuu. Hymu
¢byukiun. [IpoMeXyTKH 3HAKOMOCTOSHCTBA. YeTHbIE M HEUYETHHIC

byHKIIMN

33

CrenenHas (yHKIIMS C HATypajdbHBIM M IIEJBIM TOKa3atenem. Ee
cBoicTBa U rpaduk. CBoiicTBa U rpadK KOpHS N-0i CTENEHU
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Tpuronomerpuueckas OKPY’KHOCTb, OIIPEECIICHUE
TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMeHTa

Hauana maremaTudeckoro aHaiausa

4.1

ITocimenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs IIOCJICA0BATEIHFHOCTEH.
MOHOTOHHBIE TOCJIEAOBATCIBHOCTH

4.2

Apudmernueckass U TreoMeTpuUyecKas mporpeccuu. beckoHeuHo
yObIBatoiiass reomerpudeckas mnporpeccus. CyMma OeCKOHEYHO
yObIBarolied reoMmerpuyeckoil mnporpeccur. Dopmyna  CIOXKHBIX
NpOLEHTOB. Vcnonp30BaHKWE MNPOrpecCUM JUIsl PEHICHUsS pealbHBIX
3aJ1a4 MPUKJIAJHOTO XapaKTepa

MHoOXecTBa U JIOTUKA

5.1

MHoOxecTBO, omepaluu HajJ MHOXecTBamH. Jluarpammel Jinepa -
Benna. IIpuMeHeHHE TEOPETUKO-MHOKECTBEHHOTO arapara Jjist
ONMCAHUS PEAJBHBIX MPOLECCOB U SBJICHUN, IPU PELICHUM 3a7a4 U3
JIPYTUX Y4eOHBIX MMPEAMETOB

5.2

Onpez[eneHI/Ie, TCOpCMaA, CICACTBUC, 1OKA3aTCIbCTBO

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBienne MaHHBIX C MOMOIILI0 TabIUI U quarpamm. CpenHee
apupMeTHIecKoe, MearuaHa, HauOoJblllee U HAaMMEHbIIIEe 3HAUYCHUS,
pa3max, IUCIepCHsi U CTaHJIaPTHOE OTKJIOHCHHUE YHCIIOBBIX HA0OpOB

6.2

CrnydaliHple JKCHEPUMEHTHI (OMBITBI) U  CIy4YailHble COOBITHS.
DnemeHTapHbie COOBITHS  (HMCXOmabl). BeposTHOCTH  CiydaiftHOTO
coObITHA. BAM30CTh YaCTOTHI U BEPOATHOCTU COOBITUN. CiydaiiHbie
OMBITBl C PAaBHOBO3MOXHBIMU  3JE€MEHTAPHBIMU  COOBITUSIMHU.
BepositHocTM  CcOOBITMIA B ONBITaX C  PAaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU




6.3

Oneparu~ Haj ~ COOBITHSAMH:  TIEpECEUYCHHE,  OOBECIUHCHHUE,
MPOTUBOMOJIOKHBIE  cOObITHS. Juarpammbl  Oitiepa.  Dopmyra
CJIOXKEHUSI BEPOATHOCTEN

6.4

VYcnoBHass  BEPOATHOCTb. YMHOXKEHHE  BEpOATHOCTEH. JlepeBo
CIIy4alHOTO  JKcrepuMmeHTa. @DopMysia TIOJIHOW  BEPOSTHOCTH.
He3aBucumeblie coObITHS

6.5

KoMb6uHaropHoe npaBuio ymMHOXeHus. IlepectaHoBKU U (akTOpHaUl.
Yucno coueranuil. TpeyronpHuk Ilackams. ®opmyna OuHOMA
Herotona

6.6

bunapHbIii cnydaliHbI ONBIT (MCHBITAHHE), YCIEX W Heyjaua.
HeszaBucumele ucnbiTanus. Cepusi HE3aBUCUMBIX UCIBITAHUN 0
nepBoro ycnexa. Cepus HE3aBUCUMBIX UCTIBITaHUN bepHyiu

6.7

CnyuvaitHas BenuuuHa. PacnpeneneHue BeposiTHOcTel. Jlmarpamma
pacupenenenus. Ilpumepsl  pacrpeneneHuii, B TOM  YHUCIE
reOMETPUYECKOE U OMHOMHAIBHOE

['eomerpus

7.1

OCHOBHBIE TIOHATHSA CTepeoMeTpuU. Touka, mnpsiMas, IJIIOCKOCTH,
npoctpanctBo. [loHATHe 00  aKCMOMaTH4YeCKOM MOCTPOEHUU
CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUU U CIENCTBUSA U3 HUX

7.2

B3anmuoe pacIIoNoXKeHNe IIPSAMBIX B IIPOCTPAHCTBE:
[IEPECEKAIOIIMECS, IAPAIIIEIBHBIE W CKPEIIMBAIOIIKMECSA IPsSMBIE.
[lapannenbHOCTh MNPSAMBIX W IUIOCKOCTEW B  MPOCTPAHCTBE:
NapajulesibHble TPAMBIE B NPOCTPAHCTBE, NAPAUIEIBHOCTh TpPEX
NpSAMBIX, MApauIeIbHOCTh MNPAMOM M INIOCKOCTH. YNIBI €
COHAIpPABICHHBIMU  CTOPOHAMH, YIOJ  MEXAYy TMpsSAMBIMH B
npocrpancTse.  llapamnenbHOCTh  IUIOCKOCTEW:  IapaljIeibHbIC
IJIOCKOCTH, CBOMCTBAa HapajuleNIbHbIX IUTOCKocTel. IIpocrelimme
MPOCTPAHCTBEHHBbIE (UTYphl Ha IUIOCKOCTH: TeTpadap, Kyo,
napasulesIenunes, IOCTPOCHUE CEUEHUN

7.3

[leprieHIUKYASAPHOCTh MPSMOW M IUIOCKOCTH: NEPNEHIUKYISIPHBIC
npsiMblE B TPOCTPAHCTBE,  NPSMbIE  NApajulelibHbIE U
MEPIEHINKYISPHBIE K IIJIOCKOCTH, TMPU3HAK MEPIECHIUKYISIPHOCTH
IIpAMOM M IUIOCKOCTH, TEOpeEMa O IMPSIMOM NEPHEHIUKYIIPHOU
IUDIOCKOCTU. YIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPSIMOW U
IIJIOCKOCTBIO, ABYTPAHHBIN yIOJI, JIMHEUHBIM YroJl IByI'PAHHOIO YIVIA.
[leprieHIUKyYISAp M HAKIIOHHBIE: PACCTOSHUE OT TOYKHU A0 IIOCKOCTH,
paccTosiHEe OT NpPSIMOM [0 TIUIOCKOCTH, MPOEKIUs (GUTypbl Ha
IIJIOCKOCTB. [leprieHIUKYAAPHOCTH IIJIOCKOCTEH: IIpU3HAK
NEPIECHINKYISIPHOCTH  JIByX ILIOCKocTen. Teopema o0  Tpex




MEPIIEHAUKYISPax

[loHATHE MHOTOTrpaHHUKA, OCHOBHBIC 3JIEMEHTHl MHOTOI'PDAHHUKA,
BBIITYKJIbIE u HEBBIIYKJIbIC MHOTOTPaHHUKH,  pa3BepTKa
MHOrorpanHuka. IIpusma: n-yroibHass npusma, TpaHU U OCHOBAHUS
OpU3MBI, TpsMas W HaKJIOHHAs TMPU3MBI, OOKOBas W TIOJHAs
NOBEPXHOCTh  MPU3MBI. [Tapamnenenunen, IPSIMOYTOJIbHBIN
napajuie’enunesa u ero cBoiictsa. [lupamuaa: n-yrosipHas nupamuia,
7.4 |rpaHH M OCHOBaHUE MHUpPAaMU[bI, OOKOBas M MOJHAS MOBEPXHOCTh
MAPAaMHUJIbI, IPABUJIbHASA U YCEUEHHAs] MUpaMUaa. DJIEMEHTHI TPU3MBbI
u nupamMubl. [IpaBuiabHbIE MHOTOTPaHHUKH: MOHSATHUE MPABUIBHOTO
MHOTOTpaHHUKa, MpaBWIbHAs NpPU3Ma W MpaBUJIbHAs MHPAMH]A,
mpaBuiIbHAs TPEyrojibHAs MUpaMHIa U MPaBUIBHBIN TeTpasap, KyoO.
[IpencrapiieHne 0 MPaBUIbHBIX MHOTOTPaHHUKAX: OKTA3AP, JOACKAP
1 ukocas CeyeHus MpU3Mbl U TUPaAMUIBI

CI/IMMeTpI/ISI B IIPOCTPAHCTBC: CHUMMCTPHA OTHOCHUTCIBHO TOYKH,
7.5 HpHMOﬁ, IUIOCKOCTH.  DJIEMEHTHI CUMMCTPpHUHM B IIHPpaAMHIAX,
MmapaJuICJICIINIICaaX, IIPAaBUJIbHBIX MHOI'OI'PaHHHUKAX

Bbluncienre 371€MeHTOB MHOTOIPAHHUKOB: pedpa, TUaroHajiu, yIvibl.
[Inomans OOKOBOI MOBEPXHOCTH M MOJIHOW MOBEPXHOCTH MPSIMOU
MPU3MBbI, TUIONIAJAh OCHOBAaHUM, TeopemMa O OOKOBOW MOBEPXHOCTHU
npsMoil mpu3mbl. [Lnmomians OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH
MPaBWIBHOW UPaMU/IbI, TEOpEMa O IUIONIaAN YCEYEHHON MUPaMHUIbI.
[Tonsitue 06 o6veMe. OObEeM MUPAMUIBI, TPU3MBI

7.6

[Tomo6HBIe Tena B mpocTpancTBe. COOTHOMICHUSI MKy TIIOIIAISIMA
MOBEPXHOCTEH, 00beMaMu MTOTOOHBIX TEll

7.7

Tabmura 11.2

[TpoBepsiembie TpeOOBaHUS K pe3yJIbTaTaM OCBOEHHUSI OCHOBHOM
oOpazoBarenbHOM nporpammel (11 kmacc)

Kon [IpoBepsiemble IpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOU
IpoBepsieMor | 00pa3oBaTeIbHOM MPOrPaMMBbI CPETHETO O0IIEro 00pa3oBaHUs
O pe3yJbTara

1 Yucra v BEIYUCIIEHUS

OHCpI/IpOBaTI) IIOHATHUAMM HaTypaJbHOC, OejIoe  4ucio,
1.1 HCIIOJB30BAaTh MPU3HAKK ACJIUMOCTH LCJIbIX YHUCEI, PA3JIOKCHHUC
4ucCjia Ha MPOCTBIC MHOXKHUTEIIN AJId pCIICHUSA 3a1a4

1.2 OnepupoBaTh  MOHSATUEM:  CTENEHb C  PalMOHAJIbHBIM




IIOKa3aTrcJieM

1.3

OnepupoBaTh MOHATUSMU: JorapudM 4YuUCHa, IECITHUYHBIE U
HaTypaJbHBIC JJOTAPU(PMBI

YPaBHCHI/IH N HCPABCHCTBA

2.1

[IpumensTp  cBoOWcTBa  CTENEHH i MpeoOpa3oBaHUS
BBIDQKCHUW,  ONEpUPOBAaTH  MOHATUSAMM:  IIOKA3aTEIBHOE
YpPaBHEHUWE M  HEPABEHCTBO; peularb OCHOBHBIE  THIIBI
IIOKA3aTeIbHBIX YPAaBHECHUM U HEPABEHCTB

2.2

BoInonHAT  NpeoOpa3oBaHUsl  BBIPAKEHUW,  COIEpIKaIIUX
jgorapu(Mbl; ONEPUPOBATh MOHATHIMH: JIOTApU(PMHUECKOE
YpPaBHEHHME M  HEPABEHCTBO; peEIIaTb OCHOBHBIC  THIIbI
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB
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HaxomuTe  pemieHuss NOpOCTEMIIMX  TPUTOHOMETPUUYECKUX
HEPABEHCTB

2.4

OnepupoBaTh NOHATHIMH: CHCTEMA JUHEHHBIX YPABHEHHI U €€
pEILIEHNE; HUCIOJIB30BaTh CHCTEMY JIMHEMHBIX YPABHEHUW IS
pELIEHUs IPAKTUYECKUX 3a]1a4

2.5

Haxonute pemieHuss OpoOCTEUIINX CUCTEM U COBOKYIIHOCTEU
paLMOHAJIBHBIX YPABHEHUW U HEPABEHCTB

2.6

MogenvpoBaTb peajbHble CHUTyallUM Ha S3bIKE aireopsl,
COCTABJIATh BBIPAYKEHUs], YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 110
YCIOBHUIO 3a1a4yM, MCCIEAOBaTb IIOCTPOEHHBIE MOZEIU C
UCIIOJIb30BaHUEM arlapara anareopsl

@OyHKIMU U TpaduKu

3.1

OnepupoBaTh  MNOHATUSMH:  [epUoOaMYEcKass  (QyHKIMS,
MPOMEKYTKA MOHOTOHHOCTH (DYHKUHH, TOYKH DSKCTpEeMyMa
byHk1MM, HanOoblllee U HaMEHbIIee 3HauYeHus: QYHKIUU Ha
IPOMEKYTKE; MCIOJB30BaTh MX JUJISl UCCIENOBaHUSA (PyHKIIHH,
3aJlaHHOM TpadUuKOM

3.2

OnepupoBathb MOHATUSMU: rpaduxu NOKa3aTeIbHOM,
JorapuMUYECKOd W TPUTOHOMETPUUYECKUX  (YHKUUH;
M300pakaTh UX HAa KOOPAMHATHOM TUIOCKOCTH U HMCIOJb30BaTh
JUTSl peLIEHUs] ypaBHEHUI 1 HEPABEHCTB

3.3

N300paxarh Ha KOOPAUHATHOM MIIOCKOCTU TpadUKH JTUHEHHBIX
YpaBHEHUH W UCHONB30BaThb HX JUIS PEHICHUS CHCTEMBI
JIMHEWHBIX YPABHEHUMN




Hcnonps3oBarh rpaduku GyHKIHH U1 UCCIIEA0BAHUS MPOIIECCOB

3.4 b
Y 3aBUCUMOCTEH U3 APYTUX yUeOHBIX TUCITUTUIHH
4 Havana maremarnueckoro ananusa
OnepupoBaTh MOHATHUSIMU: HEIpEphIBHAA byHKIMS,
4.1 Npou3BOJHAA (PYHKIIMM;, MCIOIb30BaTh TEOMETPUUYECKUN U
(bu3MYeCcKuil CMBICI TPOU3BOIHOM JJI PEIICHHUS 3a7a4
49 Haxonuth mpon3BOAHBIE AJIEMEHTAPHBIX (PYHKIIMM, BBIYUCISATH
' MPOU3BOJIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO (DyHKIIUMA
Hcnonb3oBarh TPOU3BOJHYIO MJIsi MCCIEAOBaHUS (PYHKIIMH Ha
4.3 MOHOTOHHOCTh M AKCTPEMYMbI, TNPUMEHATh PE3YJIbTAThI
UCCJIEI0BaHUsA K NOCTPOEHUIO rPa(pUKOB
Hcnonp30Barh NMPOM3BOMHYIO Ul HAXOXKIACHUS HAWIYYIIETO
4.4 pemeHuss B NOPUKIAAHBIX, B TOM YHUCIE COLHAIBHO-
HDKOHOMMYECKHX, 3a1a4ax
45 OnepupoBaTh TOHATUSIMU: TEepBOOOpa3Hasi MW HMHTETpal;
' MMOHMMATh TEOMETPUYECKUI U (PU3NYECKUN CMBICT UHTErpaia
4.6 Haxonuth nepBooOpa3HbIe AIeMEHTapHBIX (YHKIIUN, BBIYUCISATh
' uHTerpai no gopmyne Hetotona - Jleitouuia
Pemate mnpuknagHele 3agadd, B TOM YHMCIE COLUAIBHO-
4.7 HPKOHOMUYECKOTO M (PU3UYECKOrO XapakTepa, CpeACTBaMU
MaTEeMaTUYECKOTO aHAJIN3a
5 Teopus BEpOATHOCTEN U CTAaTUCTUKA
51 CpaBHUBaTh BEPOSTHOCTH 3HAUCHHI CIIy4yallHOM BEIWYUHBI MO
' pacrpeaesieHUI0 WK C TOMOUIBIO0 THarpaMm
OnepupoBaTh  MOHSATUEM  MAaTEeMaTUYECKOTO  OXKHUJIAHMS,
59 MPUBOAUTH MPUMEPHI TOTO, KAK MPUMEHSIETCS MareMaTH4ecKoe
' OKHMJIAHUE CIIyYalHOM BEJIWYMHBI, HAXOOUTh MaTE€MaTH4ECKOE
OKHJIaHKE 110 JAaHHOMY PACIIPENEICHHUIO
5.3 HNmeTs pecTaBicHre 0 3aKOHE OOJIBIIINX YUCETT
54 HmMeTh npencrasieHue 0 HOpMaIbHOM paclpeiesICHUN
6 ['eomeTpus
OnepupoBaTh MOHATUSIMU: [WIMHAPUYECKAS MOBEPXHOCTD,
6.1 oOpasylone  MWINHIPUYECKOW  TMOBEPXHOCTH,  IWIIMHID,

KOHUYECKAs MMOBEPXHOCTb, obOpasyrorue KOHUYECKOMN




ITOBEPXHOCTH, KOHYC, chepruUecKasi TIOBEPXHOCTh

6.2 Pacnio3naBarsb Tena BpaiieHus (HUIMHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOIYYESHUS TEJ BpalleHUS
6.4 KnaccudummpoBats B3amMHOE  pacroiokeHue cdeppl U
' MJIOCKOCTH
OnepupoBaTh TOHSATHUSAMH: IIAPOBOM CETMEHT, OCHOBAHUE
6.5 CErMEHTa, BBICOTA CErMEHTa, IIapOBOM CJIOM, OCHOBAHHUE
[IaPOBOTO CJIOS, BEICOTA IIAPOBOTO CJIOS, IIIAPOBOM CEKTOP
6.6 Boraucisate 00beMbl U IIIOMIAIU TOBEPXHOCTEN TEJ BpalleHUs,
' reOMETPUYECKUX TeJI C TpUMEHEHUuEM (HopMyIl
OnepupoBaTh MOHATUAMH: MHOTOTPAHHUK, BIIMCAHHBIN B chepy
6.7 Y OINMCAHHBIN OKOJIO cepsl, chepa, BMCaHHAsi B MHOTOTPAHHUK
WJIU TEJIO BpAIllCHUS
6.8 BrIunciaTh COOTHOIICHHS] MEXTY TUIOIIASIMH TTOBEPXHOCTEN U
' o0bemMaMu TOJJOOHBIX TEJ
6.9 N300paxkars u3yyaeMble (UTypbl OT PYKHM U C TPUMEHEHUEM
' MPOCTBIX YEPTEKHBIX UHCTPYMEHTOB
BbINonHATh (BBIHOCHBIE) IUIOCKHUE YEPTEXKH U3 PUCYHKOB
6.10 MPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHH3Y; CTPOUTH
CEUEHUS TeJl BpalleHUs
N3Bnekars, WHTEPIPETUPOBATH U peoOpa3oBLIBATH
6.11 UH(OPMAIINIO O MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUrypax,
MPEACTABICHHYIO Ha YEPTEKaxX U PUCYHKAX
[Ipumensate  reomerpuueckue  (GakThl Uil pEHIeHUs
6.12 CTEPEOMETPHUYECKHUX 3a/1a4, MPEAIOoIararolnX HECKOJIBKO 111aroB
pEIIeHMs, €CJIM YCIIOBHS IPUMEHEHHS 3aJ[aHbl B SIBHOU (popme
6.13 OnepupoBaTh MOHITUEM: BEKTOP B TPOCTPAHCTBE
BBIMOMHATE  AEUCTBUSL  CIOXKEHUS BEKTOPOB, BBIYUTAHUS
6.14 BEKTOPOB U YMHOXEHHUS BEKTOpA Ha YMCIIO, OOBSICHSIThH, KAKUMHU
CBOICTBAaMH OHHU 00JIa1aI0T
6.15 [IpuMeHsAT, OpaBWIO Napajvielienunena IMpUu  CI0KESHUU
' BEKTOPOB
6.16 OnepupoBaTh  NOHSATUAMH:  JEKAPTOBBI  KOOPAMHATHI B

MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPa, PABEHCTBO BEKTOPOB,




KOOPAMHATBI BEKTOPA, YTOJ MEXIAYy BEKTOPAMH, CKaJSIPHOE
IIPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIAHAPHBIE
BEKTOPBI

6.17

HaxomuTh cyMMy BEKTOPOB M ITPOU3BEICHHUE BEKTOPA HA YHUCIIO,
yroa  MEXAYy  BEKTOpaMH,  CKaJIspHOE  IPOU3BEICHUE,
PaCKJIaIbIBATh BEKTOP I10 JBYM HEKOJJIMHEAPHBIM BEKTOPaM

6.18

3agaBarh IUIOCKOCTh YPAaBHEHHMEM B JICKAPTOBOW CHCTEME
KOOpAWHAT

6.19

Pemarp HpOCTGﬁIHPIG IrCOMCTPHUYCCKHC 3ada4M Ha IIPUMCHCHUC
BCKTOPHO-KOOPAWMHATHOI'O MCTOAA

6.20

Pemats 3aJa491 Ha 10Ka3aTCJIbCTBO MATEMATHYCCKUX OTHOILICHUI
N HaXO0XIACHHUC TCOMCTPHYCCKHUX BCINYHUH IIO 06pa3uaM NN
ajiropurtMaM, IPpUMCHSASA HN3BCCTHBIC MCTOAbBI IIPpH PCIICHHN
CTaHIAPTHBIX MATCMAaTUYICCKUX 3a1a4

6.21

[IpuMeHaTs  mpocCTEWIIME  OPOTrpaMMHBIE  CPEICTBA U
DIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU  PELICHUH
CTEPEOMETPUUECKUX 3a7a4

6.22

[IpuBOAMTE HpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B
NpUPOJAE W IKU3HM, pACIO3HABATH IPOSIBJIEHUE 3aKOHOB
TEOMETPHUH B UCKYCCTBE

6.23

[IpuMeHATh MOTYyYEHHBIE 3HAHUSI HA MPAKTUKE: aHAIU3UPOBATh
pealibHble CHUTyallud U TPUMEHSTh HW3YUYEHHbIC TOHSITUS B
MpOLIeCCE MOUCKA PEIICHUS] MaTEMaTHYECKU C(hOPMYIUPOBAHHOM
npoOieMbl, MOJAEIUPOBATh pEAIbHbIE CHUTyalldd Ha S3bIKE
TEOMETPUM,  MCCIENOBATh  IMOCTPOECHHBIE  MOJEIM  C
MCIIOJIb30BAHUEM I'€OMETPUYECKUX MOHITUI U TEOPEM, armnapara
anreOpbl, pemarb MNpPaKTUYECKUE 3aJayd, CBA3aHHBIE C
HaXO0XJICHUEM I€OMETPUYECKUX BEJIMUYHUH

Taomuma 11.3

[IpoBepsiembie anemeHTHI conepxkanus (11 kiacc)

Kon

[IpoBepsieMblil AIEMEHT COAEPKAHUS

Ywucna v BBIYMCICHUS

1.1

HaTypaHBHbIe M OCJIbIC YUCa. HpI/IBHaKI/I ACINMOCTH LCJIbIX YHNCCII

1.2

CreneHb C palliOHAIBHBIM TTOKa3aresneM. CBOMCTBa CTEIICHU




1.3 |Jlorapudm uncna. JlecaTHuHbIC U HATypaIbHBIC JTOTAPU(MBI
2 YpaBHEHUS U HEPABEHCTBA
2.1 |IIpeobpa3zoBaHue BbIpAKEHH, COIEPKAIIMX JOraprU(pMBbI
29 [IpeoOpazoBanue  BBIpaKEHUIA, coIepXKalmx  CTENEeHH  C
' palMOHAIBLHBIM ITOKA3aTEIEM
2.3 |IIpuMepbl TPUTOHOMETPUUECKHX HEPABEHCTB
2.4 |Iloka3aTenbHble YPABHEHUS U HEPABEHCTBA
2.5 |JlorapudmMuueckue ypaBHEHHUSI 1 HEPABEHCTBA
26 CucreMbpl JNMHENHBIX ypaBHEHUHM. PelleHne nNpuUKIagHBIX 3a7ad ¢
' MTOMOIIBIO CUCTEMBI IMHEUHBIX YPABHCHUN
2.7 |CucTeMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHUI U HEPABEHCTB
[IpumMeHeHnEe ypaBHEHUH, CHCTEM W HEPABEHCTB K PELICHUIO
2.8 |mareMaTHMuYecKHX 3a7ad W 33434 U3 Pa3M4HbIX oOnacTed HayKu U
peaIbHOMN KU3HU
3 @OyHKIMYU U TpaduKu
Oynkmus. [lepuonnueckue dynkuuu. [IpomMexyTku MOHOTOHHOCTH
3.1 |byskuumu. MakcumyMmbl U MUHUMYMbl (QyHKIuu. HawuOonblee u
HaMMEHbIlIee 3HAYeHNE (PYHKIIMU Ha POMEXKYTKE
3.2 |Tpuronomerpudeckue GyHKIUU, UX CBOMCTBA U rpapuKu
33 [lokazarenpbHass W Jorapudmuueckas (QyHKIUU, HUX CBOWCTBA U
' rpaguku
34 Hcnonb3oBanue rpadukoB (QyHKIUN Ui pelIEHUsT ypaBHEHUH U
' JIMHENHBIX CUCTEM
Hcnonbs3zoBanue rpadukoB GYHKIMHA AJIs1 UCCIETOBaHMS IPOLECCOB U
3.5 |3aBUCHMMOCTEH, KOTOPbIE BO3ZHHUKAIOT MPU PEIICHUM 33Ja4 U3 JPYruxX
y4eOHBIX MPEAMETOB U PEaTbHOM KU3HU
4 Hauyana maremarnyeckoro aHaiansa
41 HenpepoiBuble  QyHkuuu. MeTox MHTEpBAJIOB [Jis  pELIEHUs
' HEPABEHCTB
49 [IpousBognas ¢yukiuu. I'eomerpuyeckuid M (PU3HMYECKHI CMBICI

MIPOU3BOTHOMN




4.3

[TpousBoaHbie d3JeMEHTAPHBIX (QyHKIUNA. DOpPMYIbl HaXOXKICHUS
MIPOM3BOIHON CYMMBI, IPOU3BEACHUS 1 YACTHOTO (DYHKIIUNA

4.4

[Ipumenenre mNPOM3BOAHOW K  HCCIeNOBaHHIO (DyHKIUN  Ha
MOHOTOHHOCTh M JKCTpeMyMbl. HaxokneHue HauOONbIIET0 U
HAaMMEHBILIETO 3HAYEHUS (PYHKIUU HA OTPE3KE

4.5

[TprMeHeHre IPOU3BOIHOM ISl HAXOXKICHUS HAMJIYYIIETO PEIICHUS B
NPHUKIAIHBIX 3ajJadax, I ONpEICIICHHsS CKOPOCTH IIpoliecca,
3aTaHHOTO (POPMYIION MU TPaPUKOM

4.6

[TepBooOpa3znas. Tabnuia nepBooOpa3HBIX

4.7

WuTerpai, ero reoMmeTpudeckuii 1 (pU3n4ecKkuii cMbIcil. Berancnenue
uHTerpana no gopmyne Hototona - Jleitouuia

Teopust BEpOATHOCTEN U CTATUCTHUKA

5.1

YucnoBele XapaKTEpPUCTUKUA CIyYaHBIX BEJIMYMH: MATEMAaTHYECKOE
OKMJaHWE, IHUCIEPCUS U CTAaHAApTHOE OTKIOHeHue. [Ipumepsl
IIPUMEHEHUSA MaTeMaTu4eCcKoro O’KMIAaHusA, B TOM YUCIIE B 3aJa4ax U3
MOBCEAHEBHON KU3HU. MareMaTuyeckoe OXuJaHue OWHApHOU
CIIy4alHOW  BEJMYMHBL. MaTeMaTH4ecKoe  OXHIAHUE  CYMMBI
CIIy4alHBIX BEJIIMYMH. MaremaTudyeckoe OXUAAHUE U JHUCHEPCUS
reOMETPUYECKOr0 U OMHOMHAIBHOTO PacpeeICHUM

5.2

3akoH OOJBIIUX YHCET M €r0 pojb B HayKe, MPUPOAC M OOIIeCTBE.
Br100opouHbIit METOT MCCIe0BaHUN

53

[Ipumepsl HENPEPBIBHBIX CIIyYalHBIX BEIUYUH. [IoHATHE O TIIOTHOCTH
pacupeneneHus. 3agauu, IIPUBOJISILINE K  HOpPMaJbHOMY
pacupeneneHuro. [IoHsaTHE 0 HOPMATIBHOM pacIpENCICHUN

I'eomerpus

6.1

[{unuaapryeckass TMOBEPXHOCTh, OOpa3ylolIue MHINHAPUICCKON
MOBEPXHOCTH, OCh IMJIMHAPUYECKOW ToBepxHOCTH. mmuHmp:
OCHOBaHMSA M OOKOBasi MOBEPXHOCTh, 00pa3yomas U OCh, MJIOLIAIb
OOKOBOI1 U MOJTHON MOBEPXHOCTHU

6.2

Konunueckasi moBEpXHOCTh, 00pa3yrolile KOHUYECKOW MOBEPXHOCTH,
OCh M BEpIIMHA KOHMYECKOM MOBepXHOCTH. KoHyc: OCHOBaHHME U
BeplIMHA, oOpa3ywmias U OCh, IUIOMAA, OOKOBOW U TOJHOU
MOBEPXHOCTU. YCEUEHHBIN KOHYC: 00pa3yIollue U BHICOTA, OCHOBAHUS
1 OOKOBast MIOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, AUAMETpP, IUIOMIA/b MOBEPXHOCTH
cdepsl. B3aumHoe pacnosnoxenue chepbl U IIOCKOCTH, KacaTenbHas




IJIOCKOCTH K cdhepe, IIomaab chepsl

6.4

N3o0pakeHre Tes BpallleHUsl Ha IUIOCKOCTH. Pa3BepTka nuiIuHIpa U
KOHYyCa

6.5

KoMmOuHanmu Ten BpallleHHs W MHOTOTPAHHUKOB. MHOTIOrpaHHUK,
ONMMCaHHBIA OKOJIO cdephl, cepa, BIUcaHHAS B MHOTOTPAHHUK, WM
TEJIO BpalllEHUs

6.6

[Tonsitue 06 o6beme. OCHOBHBIE CBOIICTBA 00bEMOB Tell. Teopema 00
00beMe TPSIMOYTOIBHOTO MapajuieyienuIea U CICACTBUS W3 Hee.
O6beM nunuHApa, KoHyca. O0beM I1apa u miomaab cepbl

6.7

[TonoGHbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXIY IUIOMIaAsIMU
MOBEPXHOCTEN, 00beMaMu MO0OHBIX Tell

6.8

Ceuenus muiMHpa (MapaJuieabHO U MEPIEHIUKYIIPHO OCH), CEUCHUS
KOHycCa (MapajuieIbHOE OCHOBAHUIO U MPOXOIALIEE YEPE3 BEPILUHY),
CEUeHHs 11apa

6.9

BekTop Ha MIOCKOCTH W B npocTpaHCTBE. CIOXKEHUE W BBIYUTAHUE
BEKTOPOB. YMHOXKCHHE BEKTOpa Ha 4uci0. Pa3noxkeHune BekTopa IO
TPEM HEKOMIUIAaHAapHbBIM BekTopaMm. IIpaBuno napamenenunena.
Pemrenne 3amay, CBSI3aHHBIX C NPUMEHEHUEM MPABUI JEUCTBUU C
BEKTOpaMH

6.10

[IpssmoyrosibHas cucTeMa KOOPAMHAT B MPOCTpaHCTBE. KoopauHaThl
BekTopa. Ilpocreimme 3amauM B KOOpAMHATAX. YIOJI MEXIY
BekTOpaMu. CKaJIIpHOE MPOU3BEICHUE BEKTOPOB. BhIunciieHne yrios
MEXAY MNPSIMBIMH U THIOCKOCTSIMH. KOOpJIIMHATHO-BEKTOPHBIN METOJ
MIPY PELICHUU TEOMETPUUECKHUX 3a]1a4

Jis mpoBeieHHsI €MHOTO TOCYIapCTBEHHOTO SK3aMeHa [0 MaTeMaTuKe (J1ajee
- EI'D mo maremaruke) HCIONB3yeTcs MepedeHb (KoAuuKaTop) MPOBEPSIEMBIX
TpeOOBaHUIl K pe3yibraTaM OCBOEHHUS OCHOBHOW 0Opa30BaTelIbHOM MPOTrpamMMbl
cpelHero oouiero oopa3oBaHus U JIEMEHTOB coAepkanud. [Ipu nmposenenunn EI'D
0 MareMaTuke O0a30BOro ypoBHsS W3 MepedHs (koauduxaropa) BBHIOMPAIOTCS
MO3ULIMH, COOTBETCTBYIOLIME (DenepanbHON paboyeil mporpaMMme Mo MaTeMaTHKe

(0a30BbIN ypPOBEHB)

Tabmuma 11.4

[Tposepsiembie Ha EI'D mo maTtemaTrke TpeOOBaHUS

K pe3ysbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTebHOM MPOTrpaMMBbl




CpeIHero o0IIero 0opa3zoBaHuUs

Kon
IpOBEPsSIEMOT
0 TpeOOBaHMS

[IpoBepsiembie TpeOOBaHUS K TIPEIMETHBIM pe3yJIbTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTeILHOM MPOTPaMMBI CPETHETO
o011ero o6pa3oBaHus

1

Brnanenue meromamu JOKa3aTelbCTB, alrOPUTMaMHU pELICHUS
3a1a4; yMeHue (GOopMyIHpOBaTh U OMNEPUPOBATH MOHATHUSMU:
OIIpENIETICHNE, AKCHOMa, TEOpeMa, CIEACTBHE, CBOMCTBO,
IOpU3HAK, JI0KA3aTelbCTBO, PAaBHOCUJIbHBIE (HOPMYIUPOBKY;
OPUMEHATh MX; YMEHUE (QOpMyIHpOBaTh OOpaTHOE W
IIPOTUBOIIOJIOKHOE  YTBEPXKACHUE, NPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI,  UCIOJIB30BaThb  METOJX  MaTeMaTH4eCKON
WHIYKIUU; TPOBOAUTH JOKAa3aTElbHBIE PACCYKICHHUS IpU
pelIeHur 3a/1ad, OLIEHMBAaTh JIOTMYECKYH0 IPaBWIBHOCTH
paccykKJIeHu; YMEHUE OINEPUPOBATH MOHATHSIMHU: MHOXKECTBO,
NOJIMHOXKECTBO, ~ OMEpallMd  HAJ MHOXECTBAMH;, YMEHUE
UCIIOJIb30BaTh ~ TEOPETUKO-MHOKECTBEHHBIN  anmapar s
ONMHCAaHUS PEATbHBIX MPOLECCOB M SABJICHUA W TPH PELICHUU
3a/la4, B TOM YHUCJE€ U3 JPYrMX Y4YEOHBIX NPEIMETOB; YMEHUE
ONepUpOBaTh MOHATHUIMU: Tpad, CBA3HBIN Ipad, KepeBo, TUKIL,
rpad Ha IJIOCKOCTH; YMEHHUE 3aJaBaThb W OIUCHIBaTh Ipadbl
Pa3IMYHBIMHU crIocO0aMU; UCHOJIb30BaTh Ipadbl MpU pEeLICHUH
3a/1a4

YMeHue onepupoBarh MOHATUSAMU: HATypalbHOE YHUCIO, LIEJI0e
YHUCJO, CTENEHb C IIeJIbIM TOKa3aTesleM, KOPEeHb HaTypaJbHOU
CTENIEHU, CTENEHb C PALMOHAJIBHBIM MOKa3aTeleM, CTENEHb C
JEUCTBUTENLHBIM  TOKa3aTesieM, Jorapugm ducia, CHHYC,
KOCHUHYC M TaHT€HC ITPOU3BOJIBHOTO YUCIIA, OCTATOK IO MOIYIIIO,
palMOHAIBHOE YHMCJIO, HPPALMOHAIBHOE YHUCIO, MHOXKECTBA
HaTypaJIbHbIX, LIEJIbIX, PAIMOHATIBHBIX, JEHCTBUTEIBHBIX YUCE;
YMEHUE HCIOIb30BaTh MPU3HAKU JEIUMOCTH, HAWMEHBIIUI
oOmuit JenuTeN U HauMEHbIee oO0Iee KpaTHOE, alTOPUTM
EBknuaa mnpu pemieHuu 3a/ady; 3HAKOMCTBO C Pa3IMYHBIMHU
MO3UIIMOHHBIMU CHUCTEMaMU CYUMCJICHUS; YMEHHUE BBIMIOJHATH
BBIYUCJICHWE 3HAUCHHM | MpeoOpa3oBaHUsl BBIPAXKEHUU CO
CTeNeHsIMU M Jorapudmamu, mpeoOpa3oBaHus JAPOOHO-
pallMOHAJIBHBIX BBIPAKCHUHN; YMEHUE ONEPUPOBATh MOHSATUSIMU:

HOCIIEI0BATEIbHOCTD, apupmMeTHuecKas nporpeccus,
reoMeTpuyeckas mporpeccusi, OECKOHEYHO  yObIBarouias
reoMeTpuyecKas Iporpeccus; yMEHHE 3aJ]aBaTh

IIOCJIEA0BATENBHOCTH, B TOM YHUCJIE C IOMOILIBIO PEKYPPEHTHBIX
bopmyt; yMeHue onepupoBaTh HOHATUSAMU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE 4YHCJIA, MOAYJIb M apryMEHT




KOMIUTEKCHOTO 4YHncia, (opMa 3alicyd KOMIUICKCHBIX YHCEeT
(reomeTpuueckasi, TPUTOHOMETpUUYECKass M anreOpanyeckas);
YyMETh  TPOU3BOIUTH  apu(METHUECKHuEe  JACHUCTBUA  C
KOMITJICKCHBIMH YUCJIAMU; TIPUBOUTH IPUMEPHI UCIIOTH30BAHUS
KOMITJICKCHBIX YHCEIT; OTIEPUPOBATh OHATUSMU: MaTpuma 2 X 2 u
3 x 3, ompemenuTenb MAaTpPHIBI, TEOMETPHUYECKHA CMBICI
OTIpENIeTIUTENS

YmMmenue ONEPUPOBATH MIOHSTUSAMMU: palMoOHaJIbHbIC,
UppalMoOHaJIbHEIE, NOKa3aTelbHbIE, CTEIICHHBIE,
jJorapuMUYEcKre, TPUTOHOMETPUYECKHE  YpaBHEHUS U
HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONEPUPOBATH MOHATHUIMU:
TOXKJIECTBO, TOXJIECTBEHHOE TMpeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CUCTEMa  YpaBHEHUW U HEPABEHCTB,
PaBHOCWIBHOCTh YPAaBHEHHM, HEPABEHCTB M CHUCTEM; YMEHUE
peliarb ypaBHEHHWs, HEPABEHCTBA M CHUCTEMBI C ITOMOIIBIO
pa3IUYHBIX TPHUEMOB; pEIIAaTh YpPABHEHUS, HEPABEHCTBA U
CHUCTEMBI C TIAPaMETPOM; MPUMEHSITh YPABHECHUS, HEPABEHCTBA,
WX CHUCTEMBI IS PELICHUS MATEeMaTUYECKUX 3aJad W 3a7ad U3
pa3JIMUHbBIX 00JacTel HAyKU U PeajbHOM KU3HU

YMeHue omnepupoBaTb HOHATUAMU:  (PYHKLHS, YETHOCTb
byHKIMM,  MEPUOAMYHOCTH  (QYHKIUH,  OTPAaHUYEHHOCTH
(YHKIMM, MOHOTOHHOCTb (YHKIHMH, 3KCTPEMYM (PYHKIIUH,
HauOonplIee M  HAauWMEHblIee 3HaueHUs (PyHKUMM  Ha
IPOMEXYTKE, HETpephiBHAs (QYHKIHS, AaCHUMITOTHI Tpaduka
byHKUMU, TiepBag M BTOpas NOpou3BoAHAsA  (YHKIUW,
TEOMETPUYECKH UM (PUBMYECKUH  CMBICH  MPOU3BOAHOM,
nepBooOpa3Has, ONpEACNICHHbI HHTErpall; YMEHHE HaXOAWUTb
acUMNTOTHl  rpaduka  (yHKIUM;  yMEHHE  BBIYUCIATH
IIPOU3BOJIHBIE CYMMBI, IPOU3BEICHHUS], YACTHOTO ¥ KOMIIO3ULIUN
GyHKIIMN, HAXOIWUTh YpaBHEHHWE KacaTreabHOWM K Tpaduky
(GYHKIMM;, YMEHHE HaXOAUTh MPOU3BOAHBIC 3JIEMEHTAPHBIX
GyHKIMI;  yMEHME  HUCHOJb30BaThb  MPOU3BOAHYIO  JUIA
Uccle0BaHus (QYHKIHMM, HAaXOAUTh HANOOJIbIINE U HAUMEHbBIIINE
3HaYeHUs (YHKUUH; CTPOUTh TpapUKH MHOTOWIEHOB C
UCIIOJIb30BAHMEM  amlmapara  MareéMaTU4YecKoro  aHallu3a,
OPUMEHSATh TMPOU3BOAHYIO I HAXOXKIEHUS HAWITYYIIEro
peuieHuss B NPUKIAAHBIX, B TOM YHCIE€ COLHUAIBHO-
HPKOHOMHUYECKHX U (PU3NYECKUX 3a7ayax; HAXOAUTh IJIOIIATU U
00BbEMBI (PUTYp C MOMOUIBIO MHTETpalia; MPUBOAUTH IMPUMEPHI
MaTeMaTH4€CKOrO MOJIETTUPOBAHMS C MOMOUIBIO
muddepeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MNOHATUAMU: rpaduK PyHKIMH, 0OpaTHas




byHkumsi, koMmmo3uuusa — (QyHKIUH, JUHEHHas — QyHKUIUA,
KBaJpaTu4yHasi (PyHKLHUSA, palMoOHaNbHas (PyHKIUs, CTETICHHAas
byHKIMS, ~ TpUTOHOMETpUYeCKHe  (QyHKUUH,  OOpaTHbIC
TPUTOHOMETPUYECKHUE byHKIMY, HoKa3aresbHas u
naorapupmuueckass (yHKIMH; yMEHUE CTPOUTh TpaduKu
U3YUYCHHBIX (YHKIUH, BBIMOIHATH MpeoOpa3oBaHusl TpaduKOB
(byHKLUH, UCTIONB30BaTh TpaQUKH AJI U3YYEHUS MPOILECCOB U
3aBUCUMOCTEH, MpH pELICHUH 3aJa4 M3 JPYrux y4eOHbIX
IPEAMETOB U 3a[a4 U3 peajbHOMN KU3HU; BhIpaxarh (GopMyliaMu
3aBHCHUMOCTH MEXIY BEIWYMHAMM; HCIOIb30BaTh CBOWCTBA U
rpadukn (YHKIUA A7 penieHus ypaBHEHUI, HEPaBEHCTB H
3a7a4 ¢ mapameTpaMu; N300pakaTh Ha KOOPAMHATHOM TIIOCKOCTH
MHO>KECTBA PEIICHUN YPABHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIE 33/1a4 Pa3HbIX TUIIOB (B TOM YHUCIIE
Ha TPOLICHTHI, JOJIM U YacTH, HAa JBUKEHHUE, PaOOTy, CTOUMOCTD
TOBapOB M YCIYI, HaJOrW, 3aJaud M3 OO0JacTH YINpaBICHUS
JUYHBIMU U CEMEHHBIMU (DMHAHCAMM ); COCTABJISATH BhIPKEHUS,
ypaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCJIOBHIO 3ajauu,
UCCJIEI0BATh NOJlyYEeHHOE  pELIEHUe u OILICHUBATH
NPaBAONONOOHOCTh  PE3yJAbTaTOB; YMEHHE  MOJIEIUPOBATH
pealibHble CUTyalldd Ha S3bIKE MaTeMaTHKU;, COCTaBJISATh
BBIPDAXKEHUS, YPABHEHUS, HEPABEHCTBA M HUX CHUCTEMBI IO
YCJIOBUIO 33/1a4¥, MCCIEAOBaTb IOCTPOEHHBIE MOIEIN C
UCIIOJIb30BAaHUEM  aflfapara  anreOpbl, HMHTEPIPETUPOBATH
MOJIYYEHHBIN PEe3yJbTaT

YMeHue onepupoBaTh MOHATHUSIMU: CpelHEe apu(PMeTHUEecKoe,
MeauaHa, HauOoJblllee W HaWUMEHBIIEe 3HAYCHHS, pa3Max,
JUCHepcusi, CTaHIapTHOE OTKJIOHEHHE YHCIIOBOTO Habopa;
yMEHUE  W3BJICKaTh, HWHTEPIPETHPOBATH  HUHQPOPMAIIHUIO,
MPE/CTAaBICHHYI0 B TabiuIax, Ha auarpammax, rpadukax,
OTPAXAIIYKD CBOWCTBA PEAJbHBIX MPOLECCOB U SIBICHUN;
MPENCTABIATh MHGOPMAIIUIO C TTOMOIIBIO TAOIUIl U TUArPaMM;
UCCIIEIOBAaTh CTATUCTUYECKWE JAHHBIE, B TOM YHCIE C
npUMEHEHUEM TpadUyecKuX METOJOB U AJNEKTPOHHBIX CPENICTB;
rpaduyuecKu ucciaea0BaTb COBMECTHBIE HAOMIOACHHS C TOMOIIBIO
JAarpaMM pacCeuBaHUs U JINHEHHOU perpeccuu

YMeHne onepupoBarh IOHSATUAMU: CIIyYalHBIM ONBIT U
Clly4ailHO€ COOBITHE, BEPOSTHOCTh CIyYalHOTO COOBITHS;
YMEHUE  BBIYUCHATH  BEPOSTHOCTH €  MCHOJIb30BaHUEM
rpa@uuecKkux METOJOB; MPUMEHATH (OPMYIbl CIOXKEHUS U
YMHOXEHUSI BEPOSITHOCTEH, (POopMyiny IMOJHONW BEPOSITHOCTH,
dbopmyny bepnymiu, komOuHartopHble (akThl U (HOPMYIIBI,




OLICHUBATh  BEPOATHOCTH  pPEaJIbHBIX  COOBITHI;, YMEHHUE
OMEPUPOBATH MOHSATUSIMU: CITy4aliHasi BEJIMUUHA, PACIIPEICIICHUE
BEPOSITHOCTEM, MAaTeMaTHMUYEeCKOE OXHUJAHHUE, JUCTEepCHUs U
CTaHJIAPTHOE OTKJIOHCHHE CIIy4alHOW BEJIWYUHBI, (QYHKIUU
pacrpeieieHus 1 IJI0OTHOCTH PaBHOMEPHOTO, MTOKa3aTeIbHOTO U
HOPMAaJIbHOTO paclpe/IesICHU; YMEHUE UCIIO0Ih30BaTh CBOMCTRA
W3YUYEHHBIX paclpee/eHUH JJIs pelIeHus 3a7a4; 3HAKOMCTBO C
MOHSATUSIMHU: 3aKOH OOJBIINX YHCEN, METOJbl BBIOOPOUHBIX
UCCIICJIOBAaHUM;, YMEHHE TIPUBOAWTH TIPUMEPHI MPOSBICHUS
3aKOHA OOJIBIIUX YHCEI B TPHUPOAHBIX U OOIIECTBEHHBIX
SABJICHUSIX; YMEHHME ONEPUPOBATh TOHSATUSAMHU: COYETAHUE,
NepecTaHOBKA, YUCJIO COUYETAaHUM, YUCIIO NIEPECTaHOBOK; OMHOM
HbioToHa; ymeHHE TMPUMEHSATH KOMOMHATOpHbIE (akThl U
pacCyXJIeHusl JJIsi pelIeHUs 3ajlady; OIEHWBATh BEPOSITHOCTH
pealbHBIX COOBITHI; COCTaBISATH BEPOSITHOCTHYIO MOJEIb U
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3yJbTaT

YMeHHE ONepupoBaTh NMOHATHUSIMU: TOUYKA, MpsMasi, IIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YA, IUIOCKUM YTOIL,
JIBYTPAaHHBIA YTOJI, TPEXTPAHHBIA YIOJ, CKPEIIUBAOIINECS
psIMBbIE, TAPaJUIEIBHOCTh U MEPIEHANKYISIPHOCTD MPSAMBIX H
IJIOCKOCTEU, yIrod MEXAY MPSAMBIMH, YIoJl MEXIy HpSIMON M
IIJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSMH, PACCTOSTHUE OT TOYKH
0 IUIOCKOCTH, pAaCCTOSTHUE MEXKIYy NPSIMBIMU, DPACCTOSHUE
MEXIy IUIOCKOCTSAMU; YMEHUE HCIIOIb30BAaTh IIPU PELICHUU
3aJa4 M3y4YeHHble (aKThl U TEOpPEMbl IJIAHUMETPUHU; YMEHHE
OLIEHUBAaTh pa3Mepbl OOBEKTOB OKPY’KAIOLIEr0 MHUpPa; CTPOUTH
MaTEeMaTU4YeCKHE MOJIEIIH C IIOMOIIbIO TEOMETPUYECKUX IIOHATUI
Y BEJINYVH, PENIATh CBA3AHHBIE C HUMH MPAKTUYECKHUE 3a1a91

10

YMeHue omnepupoBarh MOHATHAMH: IUIOMIAAL (UTYpBI, 00bEM
¢burypsl, MHOTOIpaHHUK, MPAaBUIbHBIA MHOTOTPAHHUK, CEUCHHE
MHOTOTPAaHHUKA, Ky0, Mapajiesenumnesn, Npu3Ma, NHpaMuia,
durypa u MOBEPXHOCTh BpallleHWsA, LMIUHAP, KOHYC, LIap,
chepa, miaomanb cdepsl, MIOMEAAb MOBEPXHOCTH MHUPAMUbI,
OpU3MBbI, KOHYCa, IWIMHIApPA, 00beM Ky0Oa, MpsIMOYTOJIbHOTO
napajie’enuneaa, nupamMuabl, NOpU3Mbl, LUIWHIpPA, KOHYCA,
miapa, pa3BepTka MOBEPXHOCTU, CEYEHHUS KOHyCa W LWJIMHJPA,
napajuleJIbHbIE OCU WJIM OCHOBAHHUIO, CEYEHHE 11apa, INIOCKOCTb,
Kacaromascs c@epbl, LWIMHIpPA, KOHYCa; YMEHHE CTPOUTH
CEUYEeHHE MHOTOI'PaHHUKA, U300pakaTh MHOTOTPAHHUKH, (PUTYpBI
Y IOBEPXHOCTH BpPALIEHUS, UX CEYEHUS, B TOM YHCIIE C TIOMOLIBIO
AIIEKTPOHHBIX ~ CPEICTB; yYMEHUE MPUMEHATh  CBOMCTBA
TreOMETPUYECKUX (QUTYp, CaMOCTOATEIBHO (HOPMYIUPOBATDH
ONpENeNCHUs] HU3y4aeMbIX (UIyp, BBIABUTATh THUIOTE3Bl O




CBOMCTBAX U MpU3HAKaX T€OMETPUIECKUX (PUTYp, 000CHOBBHIBATH
WIM ONpOBEprarh HX; YMEHHE IPOBOAUTH KIACCUPUKALIUIO
buryp mo paznUYHBIM TMPHU3HAKAM, BBIMOJHATH HEOOXOTUMBIE
JOTIOJIHUTEIIBHBIE IIOCTPOCHUS

11 YMeHue onepupoBarh NMOHATHUSIMU: JIBUKEHUE B IPOCTPAHCTBE,
napajuleNbHbIi  TEPEHOC, CHMMETPHUS Ha TIUIOCKOCTH U B
IPOCTPaHCTBE, OBOPOT, Mpeodpa3zoBaHue MOA0OUS, MOJ00HbIE
burypsl; yMeHHne pacro3HaBaTh paBHbIC U MOO0OHbBIE GUTYPHI, B
TOM YHCJIE B MPUPOJE, UCKYCCTBE, APXUTEKTYPE; HUCIIOIb30BaTh
reOMETPUYECKNE OTHOIIECHUS INpPH PEUICHUM 3a/1ad; HaXOAWUTh
reOMETPUYECKUE BEIMUMHBI (AJIMHA, YTOJl, IUIOIIalb, 00bEM) IIPU
pELICHNH 33a4 U3 APYTUX yU4EeOHBIX MIPEIMETOB U U3 PEAIbHOM
KU3HU; YMEHHUE BBIYUCIISATh T€OMETPUUECKUE BEIUUUHBI (AJIMHA,
yrojl, IJowaab, o0beM, IUIONIA/[b MOBEPXHOCTH), HCIOJB3YS
U3ydyeHHbIE (QOPMYIBI M METOABI, B TOM YHCIE: IUIONIAab
MOBEPXHOCTU MUPAMU/IBI, PU3MBI, KOHYCa, IUIUHAPA, TUIOMAIb
chepbl; 00beM KyOa, NPSAMOYTOJBHOIO TMapajuliesienumnesna,
NUPAMUJBI, TPU3MBI, LWIUHApPA, KOHycCa, IIapa; yMEHHE
HaXOJUTh OTHOIIIEHHE 00BEMOB MOAOOHBIX (PUTYP

12 YMeHue omnepupoBarh IIOHATHAMM: MPSIMOYIOJbHas CHUCTEMaA
KOOpPAWHAT, BEKTOP, KOOPAMHATBHI TOYKH, KOOPAUHATBHI BEKTOPA,
CyMMa BEKTOPOB, IIPOM3BEICHNE BEKTOPA HA YUCJIIO, PA3JI0KECHUE
BEKTOpa IO 0a3ucy, CKaJsIpHOE IPOU3BENECHUE, BEKTOPHOE
IIPOU3BENCHUE, YTOJI MEXKAY BEKTOPAMH; YMEHHUE MCIOJIb30BATh
BEKTOPHBIA W  KOOPAMHATHBIM  METON U1  PELICHUS
TeOMETPUYECKHX 3314 U 3a/1a4 JPYTUX YUYEOHbIX MPEIMETOB

13 YMmeHue BbIOUpaTh MOAXONAIIMM METON Il pelIeHUs 3a/1adyM;
ITOHMMAHHME 3HAYUMOCTH MATEMAaTHKN B U3yYEHUU ITPUPOIHBIX U
OOILIECTBEHHBIX MPOLECCOB M SIBJICHUI; YMEHUE PAaclO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTE€MaTUKA B HMCKYCCTBE, YMEHHUE
IIPUBOJIUTH IPUMEPHI MATEMATUYECKUX OTKPBITUN POCCUNCKOU U
MHPOBOM MaTeMaTu4eCKON HAyKU

Tabmuua 11.5

[IepedyeHp 2IeMEHTOB CONlEpkKaHUs, MpoBepseMbIx Ha EI'D
10 MaTEMAaTUKE

Kon [IpoBepsieMblii JIIEMEHT COAEPKAHUS

1 Ywucna v BBIYMCICHUS




1.1

Harypanbensie u niensie uncna. [Ipu3Haky 1eIMMOoCTy LENbIX YUCEIT

1.2 |PanuonanbHble uncna. OOBIKHOBEHHBIE M JECATUYHBIE JIpoOH,
IPOLIEHTHI, 0ECKOHEYHbIE IEPHUOANYECKUE APOOU
1.3 |ApudmeTudeckuii KOpeHb HaTypajdbHOW cTeneHU. JleHcTBus
apu(pMETUIECKUMH KOPHSIMHU HATypaJbHOU CTENEHU
1.4 |Crenenp c¢ uensiM mokazareneM. CTeneHb ¢ paldOHAIbHBIM
nokasaresiaeM. CBOMCTBA CTENEHU
1.5 |CuHyc, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
apKKOCUHYC, apKTaHT€HC YHUCIOBOIO apryMeHTa
1.6  |Jlorapudm uncna. JlecATUUHbBIE U HATypaJIbHbIE JIOTapU(PMBbI
1.7 |JelictBuTenbHblE  yHCla.  ApUPMETHYECKHE  ONepaluu  C
NeHCTBUTENbHBIMU YKciaMu. [IpubamkeHHble BEIYUCICHUS, ITpaBUila
OKpPYIVIEHUS, IPUKUIKA U OLIEHKA pe3yJIbTaTa BEIYNCICHUI
1.8 |IIpeoOpazoBaHue BhIpaxKeHUH
1.9 |KommuiekcHble uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 |Lenbie u 1poOHO-pallMOHATIBLHBIE YPaBHEHUS
2.2 |HppammoHanbHbIE YpaBHEHUS
2.3 | TpuroHoMerpuuecKkue ypaBHEHUs
2.4 |Iloka3zarenbHbIe U JIOTAapU(PMUUECKUE YPABHEHUS
2.5 |lensle u ApoOHO-palIMOHATBHBIE HEPABEHCTBA
2.6 |HppaimoHanbHble HEPAaBEHCTBA
2.7  |Iloka3zarenbHble U JOrapupMUUIeCcKre HEPaBEHCTBA
2.8 | TpuronoMerpuueckue HEPABEHCTBA
2.9 |CucrteMbl 1 COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB
2.10 |YpaBHeHHs1, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMHU
2.11 |Marpuua cucTeMbl TMHENHBIX YpaBHEHUN. ONpeaennuTens MaTPULIbI
3 ®OyHKIMU U TpaduKu
3.1 |®Dyskuwms, cnocoOs! 3ananus GyHkiuu. ['padux Pysnkiuu. Bzanmuo




oOparubie pyHKuMUU. YeTHble U HedeTHbIe GyHKIMH. [lepuoanueckue
byHKIIH

3.2 |OO6nactp ompeneiaeHuss U MHOXKECTBO 3HaueHUW QyHKuuu. Hymu
byHKITUH. [TpomexyTKu 3HAKOIIOCTOSIHCTBA. [IpomexyTku
MOHOTOHHOCTH (YHKIIMA. MaKCHMyMbl W MHUHHMYMBI (DyHKIIWU.
Haubonbiiee 1 HanMeHbliee 3Ha4eHNEe PyHKIIMU Ha TPOMEKYTKE

3.3 |CrenenHas (yHKUMS C HaTypaJlbHbIM M LEJIbIM TMoKa3zareiaem. Ee
cBoiicTBa u rpaduk. CBoMCTBa U TpadUK KOPHS N-OM CTETICHU

3.4 |TpuroHomerpuueckue GyHKIHU, UX CBOWCTBA U rpapuKu

3.5 |lloka3arenpbHas W Jorapudmuueckass (yHKUUU, HUX CBOWCTBA U
rpaguku

3.6  |Toukwu pa3pbiBa. AcUMITOTHI rpadukoB GpyHKIMA. CBOMCTBA (PyHKIIMIA,
HEIPEPBIBHBIX HA OTPE3KE

3.7 |IlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS MOCIIEI0BATEIbHOCTEN

3.8 |Apudmernueckass u reomeTpuueckass mnporpeccuud. Dopmyna
CJIOXHBIX MPOLIEHTOB

4 Havana maremarnueckoro ananmsa

4.1 |IIpousBoanas ¢yHkiuu. [Ipon3BogHbIE 27I€MEHTAPHBIX (DYHKITUI

4.2 |llpumeHeHne TPOUZBOJHOM K HCCIEAOBaHMIO (PYHKIMI  Ha
MOHOTOHHOCTh M JKCTpeMyMbl. HaxoxkneHune Haubonbliero u
HAWMEHBIIIETO 3HAYCHUS (DYHKITUU HA OTPE3KE

4.3 |IlepBooOpa3znas. Uuterpan

5 MHoOXeCTBa U JIOTHKA

5.1 |MHoxecTBO, omnepauuu Haja MHOXecTBamu. Jluarpammel Jinepa -
Benna

5.2 |Jloruka

6 BeposiTHOCTB U cTaThCTHKA

6.1 |OmnucarenpHas CTaTHCTUKA

6.2 |BeposTHOCTB

6.3 |KomOunaropuka

7 ['eomerpus




7.1

@urypsl Ha IIIOCKOCTH

7.2 |1IpsiMbI€ ¥ TIIIOCKOCTH B MPOCTPAHCTBE
7.3 |MHoOrorpaHHUKH

7.4 | Tena u mOBEpXHOCTHU BpaICHUS

7.5 |KoopauHaThl U BEKTOPHI







TEMATUYECKOE IINTAHUPOBAHUE AJII'EBPA

10 KJIACC
KosinuecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
n/n MPOrpamMmbl Bcero KouTposnuete | IpaxTirdeckue oOpa3oBareJibHbIE
padoTsbI padoThI pecypes
1 ﬁ%gjflfsjibll){i?f ?{IIZ?:J;J};H};;HP;IOHaHBHBIG 14 1 Bubmiorexa IIOK
: https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
) Oyukuu U rpaduku. CTeneHs ¢ HelbM 6 bub6moreka [JOK
MoKa3aTesieM https://m.edsoo.ru/1568aba3
3 Apudmernuecknii KOpeHb N—Oi CTETICHH. 13 1 Bubnmuoreka [JOK
HppanroHanbHble YpaBHEHHS M HEPABCHCTBA https://m.edsoo.ru/1568aba3
4 ?;)(I)/II:“I\(:ZJ:)IK;GTPHI/I Tpuronomerpuueckue 22 1 butmmorexa IIOK
’ https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 ITocnenoBareabHOCTH U IPOTPECCUU 5 bubmorexa HOK
https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AITUS 3 1 bubmuorexa IIOK
3HAHUM https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB T10 63 4 0

I[TPOTPAMME



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
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https://m.edsoo.ru/1568aba3
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11 KUIACC

Kosn4yecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NMpoOrpamMmbl Bcero Kourpoipaeie | IlpakTiaeckne o0pa3oBaTe/ibHbIE
padoTbl padoTbI pecype
| Moxasamensua Gy, oxaseremmme 12 | Bummoraxa LIOK
) https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPaBEHCTBA
2 Torapmimarseckne Loummenm 12 BuGnorexa LIOK
https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
3 . Tomronomertaecnne. 9 | BuGmaoraxa LIOK
' https://m.edsoo.ru/fl1c4afd
HEpaBEHCTBA
. bubnmoreka [IOK
4 [IpousBoanas. [Ipumenenune npou3BoIHOM 24 1 https://m.edsoo.rw/fl 1 cdafd
5 WHterpai u ero npuMeHeHus 9 bubmmorexa [TOK
https://m.edsoo.ru/fl1c4afd
. bubmoreka [IOK
6 Crcrembt ypasHenni 12 I https://m.edsl(;lo.ru/ fl1c4afd
7 HarypanbHble U 1ieible ynciia 6 bubmmorexa IIOK
https://m.edsoo.ru/f11c4afd
3 [ToBTOpenue, 06001IeHNE, CUCTEMATHU3AIUS 18 ) bubmoreka [IOK
3HAHUI https://m.edsoo.ru/fl1c4afd
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOI'PAMME



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
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https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

TEMATHYECKOE IINTAHUPOBAHUE 'EOMETPUSA

10 KUIACC
KosinyecTBo yacoB DJIeKTPOHHbIE
Ne HaumMeHoBaHue pa3aesioB H TeM K I (uudgpossbie)
n/n MPOrpamMMmbl Bcero O;ITPOJILHLIG pﬁaRanecxne oOpa3oBareJibHbIE
padoTbI padoTbI pecypebi
1 BBenenue B crepeomeTpuio 10 bubmorexa HOK
A p p https://m.edsoo.ru/1c209e37
) [IpsiMBbI€ ¥ TUIOCKOCTH B POCTPAHCTBE. 12 1 Bubnmuoreka [HOK
[TapaienbHOCT MPSMBIX U INIOCKOCTEH https://m.edsoo.ru/1¢209e37
3 IleprieHIUKYJIAPHOCTD IPSAMBIX U 12 bubmuoteka [IOK
TIOCKOCTEH https://m.edsoo.ru/1c209e37
bu6mmoreka IIOK
4 Ymiibl MexXy IPAMBIMU U TUIOCKOCTAMHU 10 1 https://m.edsoo.ru/1c20937
bubauoreka [IOK
3 MHororpanHHK 1 ! https://m.edsoo.ru/1c209e37
" bu6moreka [JOK
6 OOBEMBI MHOTOTPAHHHKOB ? ! https://m.edsoo.ru/1¢209e37
7 IToBrOpeHue: ceueHus, pacCTOSIHUS U YTJIbI 4 1 bubmmorexa [TOK
P ) P M https://m.edsoo.ru/1¢209e37
OBILIEE KOJIMYECTBO YACOB I10 63 5 0

[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

Koau4ecTBo 4acoB DJIEeKTPOHHbBIE
. HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne n/m NMPOrpaMmblI Bcero Konrpoabhbre  IIpakTudeckue o0pa3oBaTeibHbIE
padoTbl padoThbI pecype
bub6moreka [IOK
I Tena pamenns 12 https://m.edsoo.ru/1¢209e37
y bubaunoreka [IOK
2 OObEMEI T > 1 https://m.edsoo.ru/1¢209¢e37
3 BeKTOpEI 1 KOOpAUHATEL B IPOCTPAHCTBE 10 1 Brbmiorexa IIOK
P P poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 0600meHNE, 7 1 bubmoreka IIOK
cucTeMaru3anys 3HaHU| https://m.edsoo.ru/1¢209¢e37
OBHIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

TEMATUYECKOE IINTIAHUPOBAHHME BuC

10 KJIACC
KosinyecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudpoBbIe)
Ne i/ IpOrpaMMEI Beero Ko;npo.m:nme HpﬁaKanecKue 06pazOBATEIBHBIC
padoThI padoThI pecypesi
1 [IpencrasneHue NaHHBIX U ONKMCATEIIbHAS 4 bubnmorexa [JOK
CTaTUCTUKA https://m.edsoo.ru/e0b7b0f1
2 coterta, et & pamtamoMORHEH 3 | uGmorera LIOK
’ p https://m.edsoo.ru/e0b7b0f1
AJIEMEHTAPHBIMHU UCXOJIAMH
3 Omnepanuu HaJl COOBITHSMU, CIIOKECHHE 3 bubnmnoreka [JOK
BEPOSITHOCTEH https://m.edsoo.ru/e0b7bO0f1
4 cnpasitord st oy noTHOf 6 BuGmaorercs LIOK
Y » QOPMY . https://m.edsoo.ru/e0b7bO0f1
BEPOSTHOCTH U HE3aBHCUMOCTh COOBITUH
bubmuoreka [IOK
> DIEMEHTEI KOMOUHATOPHKH 4 https://m.edsoo.ru/e0b7b0f1
6 Cepuu nocneoBaTeIbHbIX UCIIBITAHUM 3 1 bubmorexa LHOK
p a https://m.edsoo.ru/e0b7bO0f1
7 CryyaliHbIe BETMYMHBI M PaCTIPEICIICHUS 6 bubmmorera [TOK
y pactipelt https://m.edsoo.ru/e0b7bO0f1
. bubnaunoreka [IOK
8 O00011IeHNE U CUCTEMATU3ALUS 3HAHUI 5 2 https:/m.edsoo.ru/e0b7bOf]
OBHIEE KOJIMYECTBO YACOB I10 34 ) )

I[TPOTPAMME



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KUIACC

KoJsinyecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/ NMpOrpamMmbl Bcero Kontpoaeneie  Ipakruieckue odpa3oBaTe/ibHbIE
padoTbI padoTbI pecype
1 Maremarrdeckoe OKHIaHUE CITy4YalHON 4 bubmoreka [IOK
BEJTMYHHBI https://m.edsoo.ru/5tbc5dcl
) Jlucniepcus U CTaHJAPTHOE OTKIOHEHUE 4 1 bubnuotexa LIOK
CITy4aliHOUM BETMYHMHBI https://m.edsoo.ru/5fbeSdcl
bubnmoreka [IOK
3 3axom dobummx wmcen 3 I https://m.edsoo.ru/5tbcS5dcl
4 HenpepsiBHBIE CiydaliHbIE BEITMYHHBI 2 bubnuotexa LIOK
pacupenencHus ttps://m.edsoo.ru cddc
https://m.ed /5fbesdcl
bubanoreka [IOK
> HopwmaikHoe pactipeneieria 2 I https://m.edsouo.ru/SbeSdc1
6 [ToBTOpeHue, o6o0IIeHNE U 19 ) bu6muoreka [IOK
CUCTEMaTH3allusl 3HAHUHN https://m.edsoo.ru/5fbecSdcl
OBILIEE KOJIMYECTBO YACOB T10 34 ) 3

I[TPOTPAMME



https://m.edsoo.ru/5fbc5dc1
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