PABOYAS NTPOTPAMMA CPEJHET'O OBPA3OBAHUA
YUYEBHOI'O ITPEJIMETA «-MATEMATHUKA» (yri1y0/1éHHbI YPOBEHDb)

(ma1s1 10-11 ky1accoB 00pa3oBaTeJIbHBIX OPraHU3aIMii)

IHosicHUTEILHAA 3aIIHCKA.
[IporpamMma mo maremaruke yriyOJIEHHOTO YpOBHS Il OOy4yarolMUXcsi Ha YPOBHE CPEIHEro

obmiero obpaszoBanus paszpadorana Ha ocHoBe PI'OC COO c yuéToM COBPEMEHHBIX MHPOBBIX
TpeOOBaHU, NPEIBABIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TpaJULUNA POCCHIICKOTO
oOpazoBanus. Peanuzanus mporpamMmbl MO MaTeMaTHKe OOECIEYMBAET OBJAJCHHE KIIOUEBBIMU
KOMITETEHIUSIMH, COCTABIISIIOIIMMHM OCHOBY JJIi CaMOPAa3BUTHS M HENPEPHIBHOIO 00pazoBaHus,
IEJIOCTHOCTh  OOIEKYJIbTYpHOTO, JUYHOCTHOIO UM II03HABATEIBHOTO Pa3BUTHS  JIMYHOCTHU
00y4arommxcs.

B nporpamMmmMe 1o MaremarMke YYTEHbl HJEU U TOJIOKEHUS KOHIENIUU PAa3BUTHUS
MareMaTuiyeckoro oopasoBanusi B Poccuiickoit @enepanuu. Maremarudueckoe oOpa3oBaHHUE JOJIKHO
pemiate 3amady oOecreueHuss HEeOOXOIMMOro CTpaHe uuciaa OoOydaroluxcs, MareMaTHdecKas
MOJTrOTOBKa KOTOpPBIX Obula OBl JOCTaroyHa JUIsl MPOJOJKEHHs 00pa3oBaHUSl IO Pa3IUYHBIM
HANPaBJICHUSAM, BKJIIOUYas MPENoJaBaHUE MATeMaTUKHU, MaTeMaTHMYeCKHe HCCIeOBaHMs, paboTy B
chepe wuHGOPMAIIMOHHBIX TEXHOJIOTUA U JIPYTrUX, a TakkKe O0OCCHedYeHHs s Kaxjaoro
00y4aromierocss BO3MOXXHOCTH JIOCTHIKCHHSI MaTeMaTU4YeCKOW TOATOTOBKM B COOTBETCTBHHM C
HEeoOXOIUMBIM €My ypoBHeM. Ha pemenwe 3THX 3ajay HalesjeHa MporpaMma IO MaTeMaTHKe
YIIIyOJIEHHOTO YPOBHS.

HeobxonmuMocTs MareMaTudeckod MOATOTOBKH OOYCJOBIIeHA OOYCIIOBICHO POCTOM YHCIIA
CHEIMaIbHOCTEN, CBA3aHHBIX C HEMOCPEICTBEHHbIM IPUMEHEHHEM MareMaTuku (B cdepe
HSKOHOMHKH, OH3HECe, TEXHOJIOTHYEeCKUX o0acTsix, TyMaHHTapHbIX cdepax). KommuuectBo
oOyyarouiiecs, 11l KOTOPbIX MareéMaTHKa CTAHOBUTCA (DYyHIaMEHTOM 00pa30BaHUs, MIIAHUPYIOIINUX
3aHMMAThCSI TBOPUECKON M MCCIENOBATENbCKOM paboToil B 0OMACTH MaTeMaTUKH, WH(OPMATUKH,
(bU3HMKHU, SKOHOMUKH U B APYTUX OOJACTAX, YBEJIMYUBAETCSA, B TOM YHCIIE C YUETOM OOydYarolIuxcs,
KOMYy MaTeMaThka Hy)XXHa JJIsl UCIOJb30BaHMs B MpO(eccHusx, He CBSA3aHHBIX HEMOCPEICTBEHHO C
HEH.

[TpukiagHas 3HAYUMOCTH MaT€MaTHKH OOYCIIOBJIEHAa TeM, 4YTO €€ NPEeAMETOM SIBIISIOTCA
(dbyHIaMeHTalIbHble CTPYKTYpbl HAIIEro MHpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJIWYECTBEHHBIE
OTHOIICHMSI, (PYHKIMOHAJIbHBIE 3aBUCUMOCTH U KaTeTOPHH HEONPEAeJIEHHOCTH, OT MPOCTEHUIIHX,
YCBaMBAaEMbIX B HEMOCPEJICTBEHHOM OIIBITE, 0 J0CTATOYHO CIIOKHBIX, HEOOXOAUMBIX JJI Pa3BUTHUS
Hay4YHbIX M TEXHOJOIMYECKMX HJeH. be3 KOHKPETHBIX MaTeMaTHMYeCKHX 3HAaHUW 3aTpPYIHEHO
MOHUMAaHWE MPHUHIUIIOB YCTPONCTBA M HCIOJIb30BaHUS COBPEMEHHOW TEXHUKH, BOCIPUITHE U
MHTEpIpEeTaluss pasHOoOOpa3HOW COIMATbHOW, SKOHOMHUYECKOW, MOJUTHYECKONH WH(pOpMAIHH,
ManodpdexTuBHA  TOBCEIHEBHAs  MpakTU4eckas  JesTelbHOCTh. Bo  MHormx  cdepax
npoeCCUOHATBHON  JESTENbHOCTH TPeOyIoTCS YMEHHS BBIOJMHATH Pacdy€Thl, COCTAaBIATH
aJTOPUTMBI, IPUMEHATH POPMYIbI, TPOBOAUTH T€OMETPUUYECKUE U3MEPEHUS U TOCTPOCHUS, YUTATh,
o0pabarbIBaTh, MHTEPIPETHPOBATh M MPEJACTABIATH MH(QOpPMALMIO B BUAE TAONHWI, IuUarpamm u
rpauKoB, TOHUMATh BEPOSATHOCTHBIN XapaKTep CIyYalHbIX COOBITUH.

OnHOBpPEMEHHO C pacHIMpeHHeM cdep NMPUMEHEHHUS MAaTeMaTUKA B COBPEMEHHOM OOIIECTBE
Bcé Oosee BaXKHBIM CTAHOBUTCA MAaTeMAaTUYECKUM CTWJIb MBILIUICHUS, MPOSBISIOMIUNCA B
onpeAeNEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpolecce m3yueHuss MareMaTHUKU B apceHasl NPUEMOB U
METOJIOB MBILUICHHUSI 4YEJIOBEKa E€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS WHAYKLIMS U JAECTyKIUS,



0000meHne W KOHKpeTH3alys, aHalu3 MW CHHTe3, KJIacCHPUKaUusi M CHCTeMaTH3auus,
abctparupoBanne u aHamorusi. OOBEKTHI MaTeMaTHYECKHX YMO3aKIIOUYEHWH, TpaBUiIa HX
KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXaHHM3M JIOTMYECKHX IOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHusi (OopMyIupoBaTh, OOOCHOBBIBAaTb M JIOKAa3bIBaTh CYXKACHHA, TEM CaMbIM (OPMHUPYIOT
JOTMYECKUA CTHJIb MBINUICHHA. Bemymas poib NpUHAIICKUT MareMaruke B (OpPMHUPOBAHHH
QITOPUTMUYECKON KOMITOHEHTHI MBIIUICHUSI W BOCHHTAHWW YMEHHH NEHCTBOBATh MO 3aJaHHBIM
aJITOPUTMaM, COBEPIICHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATh HOBBIE. B mporiecce pemenns 3aaaq
— OCHOBBI JUIsI OpPraHM3alUK Y4eOHOW NEATETHPHOCTH Ha YpPOKaXx MaTeMaTHKH — Pa3BUBAIOTCS
TBOpUECKas ¥ MPUKJIaJHasi CTOPOHBI MBIIIIICHUS.

OOyuenne wmarematuke Ja€T BO3MOXKHOCTh pa3BHBaTh y OOydYalOUIMXCS TOYHYIO,
palroOHANbHYI0 U MH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh Hanbojee MOAXOMIIINE S3BIKOBBIE,
CUMBOJIMYECKHE, TpaQuueckue CpeiACcTBa Ui BBIPAKEHUS CYKICHHH ©W HANITHOTO WX
Ipe/ICTaBICHHS.

Heo0xoanMbIM KOMIOHEHTOM OOIIEH KYJIbTYPHI B COBPEMEHHOM TOJKOBAaHUH SIBISIETCS 0011Iee
3HAKOMCTBO C METOJaMH IIO3HAHHS JEHCTBUTEIBHOCTH, MPEACTABICHHE O TPEAMETe U METOMEC
MaT€MaTHKH, €T0 OTIUYHAX OT METOJOB €CTECTBEHHBIX M TYMAHHUTAPHBIX HAyK, 00 OCOOCHHOCTSIX
NPUMEHEHUS] MaTeMaTHUKU /IS PEUICHUS HAydyHBIX M TPUKIATHBIX 3a1ad. MaTemaTudeckoe
o0pa3zoBaHHe BHOCHUT CBOU BKJIaJ B (popMUpOBaHKE OOIIEH KYIBTYPHI YSIOBEKA.

W3yuenne mMareMaTWKH CHOCOOCTBYET ICTETHYECKOMY BOCIIMTAHHUIO UYEIOBEKA, MTOHUMAHUIO
KpPacoThl ¥ W3SIIECTBA MaTEeMaTHYECKUX PACCYXICHHUH, BOCHPHUATHIO TEOMETPHUECKUX (OpM,
YCBOGHUIO U1 CUMMETPHH.

[TpuopurerHpiMu 1ensIME 00yueHHs maTemaTtnke B 10—11 xiaccax Ha yryOJIEHHOM YpOBHE
IPOJOJDKAIOT OCTAaBaThCA:

(] ¢opmHupoBaHWE [EHTPANbHBIX MaTEeMaTHYECKUX MOHATHA  (YHCIIO, BEIMYHHA,
reoMeTpudeckas (Qurypa, TMEepeMEeHHas, BEPOSTHOCTh, (QYHKIHS, TPOU3BOAHAS, WHTETpPam),
o0eCneynBaroMUX MPEEMCTBEHHOCTh M INEPCHEKTHMBHOCTh MaTeMaTHYecKoro oOpa30BaHUs
00y4aroIINXCs;

[ monBeneHUe OOyYaroIIMXcs HA JAOCTYITHOM JUIS HUX YPOBHE K OCO3HAHHIO B3aHMMOCBS3H
MaTeMaTHKH W OKPY)KAIOIIEro MHUpPa, TMOHUMAHHWIO MaTeMaTWKH KaK dYacTH OOIIed KyIbTyphl
YeJI0BEYECTBA;

(] pa3BUTHME HHTEUIEKTyaJbHBIX W  TBOPYECKHX CHOCOOHOCTEH  oOywaromuxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIEI0BATEIILCKUX YMEHHH, KPUTUYHOCTH MBIIIIJICHUS, HHTepeca K
U3YyYEHHUIO MaTeMaTHKH;

[ dopmupoBaHue (GyHKIMOHAILHOW MaTEeMaTHUYECKOH IPaMOTHOCTH: YMEHHUS pacrio3HaBaTh
MaTeMaTHYeCKUe acTeKThl B PEabHBIX )KU3HEHHBIX CUTYAIMSIX W MPU W3YUYEHUH JPYTHX y4eOHBIX
MPEIMETOB, TNPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMYIHPOBAaTh HMX Ha S3bIKE
MaTeMaTHKH ¥ CO37[aBaTh MaTeMaTHYeCKWe MOJCNM, NPUMEHSITh OCBOCHHBIM MaTeMaTHYeCKH
ammapar s peuleHHs] MPaKTHKO-OPHEHTUPOBAHHBIX 3a/lad, HHTEPIPETHPOBATb U OLEHUBATb
TIOJTyYCHHBIE PE3YIIbTaThI.

OCHOBHBIMU JIUHUSIMU conepkanusi mareMatukd B 10-11 kmaccax yrmyOn€HHOro ypoBHS
ABNSAIOTCS: «Hucna u BeIUUCIEHUN», «Anredpay («Anredbpanueckue BBIPRXEHUN», « YPAaBHEHUS H
HepaBeHCTBa»), «Hauana maremarnyeckoro ananusza», «l'eometpus» («I'eomerpuueckue GUrypsl u
UX CcBOiCcTBay, «/3MepeHne reoMeTpuu4eCcCKuX BEIUUHMH»), «BeposTHOCTh U cTaTucTukay. JlaHHbIE
JUHUM Pa3BUBAIOTCS MapajijiesIbHO, KaXkJlas B COOTBETCTBUU C COOCTBEHHOW JIOTMKOW, OJHAKO HE



HE3aBUCHUMO OJHA OT JPyroi, a B TECHOM KOHTaKTe W B3amMmojehcTBuH. Kpome sTOro, ux
00beIMHSCT JIOTUYECKAsl COCTABIISIFONIAS, TPAJAUIIMOHHO MTPUCYIIAs MaTEMATHKE U MPOHU3BIBAIOIIAS
BCE MaTeMaTHYeCKHe Kypchl M cojaepkarenbHble JuHuu. ChopmynupoBanHoe Bo ®PI'OC COO
TpeOOBaHUE «yMEHHE OINEPUPOBATh MOHATUSMH: OIpPEICICHUE, aKCMOMa, TEOpeMa, CJEACTBUE,
CBOMCTBO, TPH3HAK, J0KAa3aTeIhCTBO, PABHOCUJIBHBIE (DOPMYIUPOBKH, yMeHHE (DOpMyIHpPOBAThH
oOpaTHO€ ¥ TMPOTHBOMOJOXKHOE YTBEPXKJICHHE, TMPUBOAUTH MPUMEPHI U  KOHTPIPUMEPHI,
WCIIOTh30BaTh METO] MaTeMaTHYeCKOW WHIYKIIUH, MPOBOAWTH JOKAa3aTelbHbIE PACCYXKICHHS TPHU
pelIeHun 3aJla4, OIEHUBATh JIOTUYECKYI0 MPABUIBHOCTh PACCYXKJIEHUI» OTHOCUTCS KO BCEM
y4eOHBIM KypcaM, a GOPMUPOBAHHE JIOTHICCKUX YMEHUN pacipeessseTcs 1o BCeM rogaM o0ydeHHUsI
Ha YPOBHE CPEHEro 00111ero 00pa3oBaHus.

B cootBerctBHEM ¢ ®I'OC COO Maremaruka sIBISETCS 00s3aTeIbHBIM MPEAMETOM Ha JaHHOM
ypoBHEe 00Opa3oBanusa. Hacrosiiieil mporpaMmoii mo MareMaTHKe IpeayCMaTpUBaeTCsl W3y4YeHUE
ydgeOHOro mpenmera «MaremaThka» B pamMKkax TpEX YyUeOHBIX KypcoB: «AnreOpa W Havana
MaTeMaTH4yeckoro ananmsa», «leomerpusi», «BepostHOoCcTb U cratuctukay. DopMmHupoBaHUE
JIOTUYECKUX YMEHHUH OCYIIECTBISETCS HAa MPOTSHKEHWHM BCEX JIET OOydeHHs Ha yYpOBHE CpPEIHEro
oOmiero oOpa3oBaHMsl, a SJIEMEHTHI JIOTUKU BKJIIOYAIOTCS B COJEpKaHUE BCEX HA3BAaHHBIX BBIIIE
y4eOHBIX KYPCOB.

OO61iee yucao 4acoB, PEKOMEHIOBAHHBIX JIJIs M3YYeHHUsST MareMaTuku — 544 daca: B 10 kmacce
— 272 4qaca (8 gacoB B Henento), B 11 kiracce — 272 gaca (8 yacoB B HEJETIO).

IIpenmeTHbIe pe3yJibTaThl 0CBOCHHUS Padoyeil MPOrpaMMbl 10 MaTeMaTHKe MPeACTABJIEHbI 10
rogaM o0y4yeHusi B pAMKaxX OTAeJbHBIX KYPCOB B COOTBETCTBYIOIIUX pa3esiax HACTOALIel
IIporpammel.

IIpoBepsiemble TpeGOBaHMS K Pe3yJbTATaM OCBOCHHS OCHOBHOM
o0pa3oBartebHOI mporpammsl (10 kiaace)

Kon . .
DOBEDAEMOLO [TpoBepsieMbIe MpeIMETHBIC PE3YJIbTAThl OCBOCHUSI OCHOBHOH 00pa30BaTEeIIbHOMN
POBEP MPOrpaMMBbI CpeTHEro 001ero oopa3oBaHus
pe3ynbTara
1 Yucnna u BBIYUCIECHUS
11 OnepupoBaTh  TOHATHSAMHU:  PAallMOHATBHOE U JIEUCTBUTEIBHOE  YHUCIIO,
' OOBIKHOBEHHAS U IECATHYHAS APOOb, IPOLIEHTHI
19 Boimonuate apudmernueckue onepany ¢ parioHaIbHBIMA U JCHCTBUTEILHBIMU
' YUCIIaMH
13 BbeImonHATE TPUONMKEHHBIC BBIYUCIICHUS, WCIIONB3Ysl TIPaBHJIA OKPYTJICHHS,
' JIeNaTh MPUKUIKY M OIEHKY pe3yJbTaTa BhIUMCICHUI
OneprpoBaTh NMOHATHIMH: CTEICHb C IIEJBIM IOKa3aTesieM, CTaHaapTHas (opma
14 3aMKMCH JICHCTBUTEIBHOTO YHUCIIA, KOPCHb HATYPAJIBbHON CTEICHH; HCIIOIH30BATh

MoAXOIAII YO (I)OpMy 3aIIMCHu I[el\/’ICTBI/ITeJIBHBIX YUCCII IJId pCICHUA TPAKTUYCCKUX
3aa4 U NMpeACTABIICHU A TaHHBIX

1.5 OnepupoBaTh MOHATUSMU: CHHYC, KOCHMHYC W TaHI€HC IPOM3BOJIBHOIO YIJIA;




UCTIOJIh30BATh 3aIKMCh MPOU3BOJIBHOTO yIiIa Yepe3 00paTHbIC TPUTOHOMETPUIECKHE
byHKIUHA

2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh TMOHSATUSMU: TOXAECTBO, YpaBHEHUE, HEPABEHCTBO, IIEIOE,
2.1 panuoHalibHOE, UPPALIMOHATIBLHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE
ypaBHEHUE
29 BemonaaTh mpeoOpa3oBaHUsS TPUTOHOMETPUYECKHX BBIPAXCHHH U pemarthb
' TPUTOHOMETPUYECKHE YPAaBHEHUS
BemonasaTe  mpeoOpa3oBaHUsA IENBIX, PANWOHATIBHBIX W  HPPAUOHATBHBIX
2.3 BBIDQKCHUH ©  pemaTb OCHOBHBIC THIIBI  [ENBIX, pAlMOHAIBHBIX H
UppalMOHAIBHBIX YPAaBHEHUI 1 HEPABEHCTB
24 [IpuMeHsTh ypaBHEHUSI M HEPAaBEHCTBA JIA PEUICHUS MaTeMaTHYEeCKUX 3ajad |
' 3a/1a4 U3 pa3InYHbIX 00IacTel HAYKU U peabHOU KU3HU
MopnenupoBath peaibHbIe CUTYAIlMH Ha SI3bIKE anreOphbl, COCTABIATh BhIPAXKEHUS,
2.5 ypaBHEHUS, HEPAaBEHCTBA 110 YCIOBHIO 3a7[a4H, UCCIEAOBATh TOCTPOSHHBIC MOJICITH
C MCIIOJIb30BaHUEM arllapara aireops
3 ®Oynkiun u rpadukn
OnepupoBaTh NOHATHAMHU: (YHKUHSA, CIOCOObI 3aaHus (YHKUIMH, OO0JacTh
3.1 ONpEeNIeHUss U MHOXECTBO 3HAUCHMH (QYHKIUH, rpapuk (QYHKIMH, B3aUMHO
obpatHbie (YHKITUU
39 OnepupoBaTh TMOHSATUSMHU: YETHOCTh M HEYETHOCTh (DYHKIUU, HYIH (QYHKIUH,
' NPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaguku GyHKIUN IS PEIICHUS YpaBHEHU I
34 Ctpouth ¥ uyuTarh rpaduKd JTUHEHHOW (YHKIUH, KBaIpPATUYHON (QYHKIUH,
' CTENeHHON (DYHKITUH C IEIbIM ITOKa3aTelieM
Hcnonb3oBath rpaduku GyHKIUN 71 KCCIEIOBAHMS MPOIIECCOB U 3aBUCUMOCTEH
3.5 Opyd pEmIeHUH 3a1ad M3 JPYruX Yy4eOHBIX MPEIMETOB W pPEaJbHOW >KH3HH,
BEIpAXXaTh (POpMyJIaMH 3aBUCIMOCTH MEXITY BEIINIHMHAMUA
4 Hadana MmaTemaTHueckoro aHanmsa
41 OnepupoBaTh  MOHATHSIMH:  TIOCICNOBATEIBLHOCTh,  apUpMETHUECKass |
' reoMeTpruIecKast MPOrPeCcCHH
42 OnepupoBaTh MOHATUSAMHU: OECKOHEYHO YOBIBAIOIIasi TEOMETPHUYECKAsT IPOTPECCHS,
' cyMMa 0eCKOHEYHO yOBIBAIOIIEH T€OMETPHUECKON TPOrPeCcCun
4.3 3amaBaTh MOCIIE0BATEIHHOCTH PA3IMYHBIMU CIIOCO0AMU
44 Hcnonp30BaTh CBOMCTBAa IMOCIEAOBATEIILHOCTEH W TPOTPECCUN ISl pelICHUs

peanbHBIX 3a/1a4 MPUKIAIHOTO XapaKTepa




MHOeCTBa U JIOTUKA

5.1 OrnepupoBaTh MOHATUAMH: MHOXXECTBO, OIEPALIMK HAJlT MHOXXECTBAMU

59 Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jjisi OINUCAaHUs pealbHBIX

' MPOLIECCOB U SIBICHUMN, TP PEIICHUH 3a/1a4 U3 APYTUX yU4EeOHBIX MPEIMETOB

5.3 OnepupoBaTh NOHATHIMHU: OIIPEAEIEHUE, TEOPEMA, CIEACTBUE, TOKA3ATEIBCTBO

6 Teopust BepoATHOCTEN U CTaTUCTHKA

6.1 Yurath U CTPOUTH TAOIULBI U JUATPAMMBI

6.2 OnepupoBaTh TMOHATUSMHU: CpeaHee apU(pMETHUYECKOe, MeaHuaHa, HauOoJbllIee,

' HauMEHbIIee 3HaU€HNE, Pa3Max MacCUBA YUCIIOBBIX TAHHBIX
OnepupoBaTh MOHATHUSAMM: CIy4YalHBIM SKCIEPUMEHT (ONBIT) M CIydalHOe
coObITHE, dJIEMEHTapHOE COOBITHE (PJIIEMEHTApPHBIA HCXOJ) CIIYy4ailHOTO OIIbITa;

6.3 HAXOJUTh BEPOSITHOCTHU B OIBITaX C PABHOBO3MOXXHBIMU CITy4YaWHBIMHU COOBITHIMH,
HaXxOJUTh M CpaBHUBATh BEPOSATHOCTH COOBITHH B M3YYCHHBIX CIYYalHBIX
AKCIEPUMEHTAX
Haxomuts u QopMynupoBaTh COOBITUS: TEepecedeHue W OOBEIUHEHHE JTaHHBIX

6.4 COOBITHH, COOBITHE, IPOTHBOIMOJOKHOE JA@HHOMY COOBITHIO; IIOJB30BAaThCS
auarpamMmmaMu Jiinepa u GopMysioi cIoKeHUs BEPOSITHOCTEN IIPU PEIICHUH 3a/1a4
OnepupoBaTh TOHATUSIMHU: YCJIOBHAsl BEpPOSITHOCTb, HE3aBHCHMbIE COOBITHS;

6.5 HAXOJUTh BEPOSITHOCTU C TMOMOIIBIO TMpaBUja YMHOXEHHUS, C TMOMOIIBIO JepeBa
CJIy4ailHOTO OIbITa

6.6 [TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOXKEHUS MIPU PEIICHUH 3a]1a4
OnepupoBaTh TMOHATHSMU: MCHBITAHUE, HE3aBUCHUMbBIC HCIBITAHUS, CEpUs

6.7 UCIBITAHUM, YCIEX M HeyJaya; HaXOAWTh BEPOSTHOCTU COOBITHM B cepuu

' HE3aBHCHMBIX MCIIBITAHUNA J0 MEPBOTO yCIeXa, HaXOAUTh BEPOSITHOCTU COOBITUH B
CepuHU HCIbITaHU bepHymm

6.8 OnepupoBaTh MOHATUAMU: CIydyaiiHas BEJIMYMHA, PACHpPE/IETICHUE BEPOATHOCTEH,

' JTuarpaMmma pacrupeieseHus

7 I'eomerpus

7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPAMasi, IIIOCKOCTh

79 [IpuMeHATh, aKCMOMBI CTEPEOMETPUM U CIEJACTBUS W3 HUX I[PU pEUICHUU

' FEOMETPUUECKHUX 33724

73 OnepupoBaTh TMOHATHUSIMH: TAPAIUICTBHOCTh U TMEPHCHAUKYISIPHOCTh TPSIMBIX H

' TUTOCKOCTEH

74 KnaccuduinmpoBath B3aUMHOE pPACTOJOKEHHE TPSIMBIX U ITUIOCKOCTEH B

' IIPOCTPAHCTBE

7.5 OnepupoBaTh MOHATUAMU: ABYTPaHHBIA YTroJl, TpaHH ABYTPaHHOTO yria, pedpo




NBYTPAaHHOTO YIJia, JMHEWHBIA Yrojl JABYrpaHHOro Yyrja, TpajycHas Mepa
JBYTPAHHOTO YTJia

7.6

OHepI/IpOBaTI) IHOHATHUAMMUN: MHOT'OI'pPaHHHUK, BBIHyKHBIﬁ )41 HCBBIHYKHBIﬁ
MHOT'OTpaHHHK, 3JICMCHTBI MHOI'OI'paHHHKA, HpaBHHBHBIﬁ MHOT'OTpaHHHUK

1.7

PacmiozHaBath  OCHOBHBIE BHJABI MHOTOTPAaHHHKOB  (IHpamuja, MpH3Ma,
IPSIMOYTOJIbHBIN NapalliesienuIe, Kyo)

7.8

KnaccuduuupoBaT MHOTOTpaHHUKH, BbIOMpass OCHOBaHUS il KiacCU(pUKAIUU
(BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPaHHUKH, TMPAaBWIbHBIE MHOTOIPAaHHHUKU,
npsiMble U HAKJIOHHBIE TIPU3MBI, TapaJIIeTICITUTIC IbI)

7.9

Ol'IepI/IpOBaTB MOHATHUAMM: CCKYIIAA IMIIOCKOCTb, CCUCHUC MHOT'OI'PaHHUKOB

7.10

OOBSACHATH MPUHIUIBI TOCTPOEHUSI CEUCHUM MHOTOTPAHHUKOB, UCIOIB3Yys METO]I
CIIEZIOB

7.11

CrtpouTh ceueHUss MHOTOTPAHHHUKOB METOJIOM CJIEJIOB, BBHITIOJNHSATH (BBIHOCHBIC)
TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHU3Y

7.12

Pemarts 3amaun Ha HaXO0XKJICHHE TCOMCTPHUUYCCKUX BCIIMYHUH IIO o6pa3uaM niin
ajropurMaM, IMpPUMCHAA HN3BCCTHBIC AHAJIUTUYCCKUC MCTOJAbI IIPpH PCIICHUHA
CTaHAAaPTHBIX MATCMATHUUYCCKUX 3adda49 Ha BBIYHCJICHHC paCCTOHHI/Iﬁ MCIKAY ABYM:A
TOYKaMHM, OT TOYKH 1O HpHMOﬁ, OT TOYKHM A0 INIOCKOCTH, MCKIAY
CKpCIIMBAIOIUMHUCS ITPAMBIMHU

7.13

Pemarp 3amaun Ha HaxOXXJIEHHE T'€OMETPUYECKHX BEJIMYMH IO 00paslaM WiIH
aNropuT™MaM, IPHUMEHSS W3BECTHBIE AHAIMTHUYECKHE METOABl IPHU PELICHUH
CTAaHJAPTHBIX MAaTEMaTUYECKMX 3aJad Ha  BBIYMCIECHHE  YIJIOB  MEXIY
CKPELIMBAIOIIUMHUCA IPSIMBIMH, MEXIAYy MPsAMOM M  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMHU, JIBYTPaHHBIX yIJIOB

7.14

Bbruncnate 00beMbl M IJIOIIAAM TMOBEPXHOCTEH MHOTOIPAaHHUKOB (IpHU3Ma,
nupaMmaa) ¢ MOpuMeHeHHeM (OpMyJl, BBIYUCISATh COOTHOUIEHUS MEXIy
IUIOIIAJSIMU TTOBEPXHOCTEH, 00beMaMu MOA0OHBIX MHOTOTPAHHHUKOB

7.15

OnepupoBaTh NOHATUSIMU: CUMMETPHUSA B MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh
CUMMETPHH, LIEHTP, OCh U IIIOCKOCTh CHMMETPUHU (UTYPBI

7.16

W3Bnekatb, MnpeoOpa3oBbIBATH M HWHTEPHPETHPOBATH  HWH(MOPMAIUIO O
NPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTYpax, MPEACTABICHHYIO Ha YepTEeKax U

pUCyHKax

7.17

[TpumeHsATh TeoMeTpuveckue (aKThl JUIS PEIICHHS CTCPEOMETPHUYSCKHUX 3aj1ad,
MPEIOJIaraloNuX HECKOJbKO IIIArOB PEIICHUS, €CIH YCIOBUS TPHUMCHCHHS
3aJlaHbl B IBHOU (hopme

7.18

IIpyuMeHAT  NpPOCTEHINME  MPOrPAMMHBIE  CPEACTBA U DIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUU CTEPEOMETPUYECKHUX 3a1a4

7.19

[IpuBOaUTH NpHUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U JKHU3HU,




Ppaciio3HaBaThb IIPOABJICHUC 3aKOHOB I'COMCTPHUU B UCKYCCTBC

[IpruMeHATh TMOJAYyYEHHBIE 3HAHUS Ha [MPAKTUKE: AHAIUM3UPOBATHh pPEAJbHBIE
CATyallud W IPUMEHATH W3YYEHHBIC IIOHATUS B IIPOLIECCE IIOUCKA PELICHUS
MaTeMaTH4eCKu CQOPMYIUPOBAaHHON MTPOOJIEMBbI, MOACIUPOBATH pPEaAJbHbBIC

7.20
CUTyallud Ha A3bIKE TE€OMETPHUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BAHUEM I'€OMETPUYECKUX MOHATUN U TEOpeM, anmnapara aareOpsl, penarb
IIPAKTUYECKHUE 3a7a4H, CBA3aHHBIEC C HAX0KICHUEM F€OMETPUYECKUX BEINYNH
IIpoBepsiemble 2jieMeHTHI coaep:kanus (10 kiacc)
Kon ITpoBepsieMbIil 2JIEMEHT COJIEPIKAHUS
1 Yucna u BEIYNCICHUS
Panmonanbubie yncna. OOBIKHOBEHHBIE U IECATUYHBIE APOOU, IPOLEHThI, OECKOHEUHBIE
11 nepuoandeckue apodu. Apudmernyeckue onepanuu ¢ paldoOHaJIbHBIMU YHCIIAMHU,
' npeoOpa3oBaHMsl YHMCIOBBIX BblpakeHUH. [lpumeHeHue npoOeil M MPOLEHTOB JUIS
penieHus NPUKIAIHbIX 3a7a4 U3 Pa3JIudHbIX OTPACIICH 3HAHUU U PeaIbHOW KU3HU
JleiicTBuTENbHBIE YuCHa. PalMoHanbHble U MppallMOHANbHbIE Ynciaa. ApupMeTHIECKe
1.2 omnepauuu € JACUCTBUTENbHBIMU uuciaamu. [IpuOnukeHHbIE BBIUMCICHMS, MpaBUIIa
OKpPYIVIEHHUS, IPUKUKA U OLIEHKA PE3y/IbTaTa BHIYMCICHUN
Crenenb ¢ 1ensiM nokasareneM. CtanmapTHas Gopma 3amuc 1eHCTBUTEIBHOTO YHCa.
1.3 Hcnonp3oBanue moaxonsmend (opMbl 3amucH JEHCTBUTEIBHBIX YHUCEN JJI PELICHHS
IIPaKTUYECKUX 3a7a4 U NPEACTABICHUS JTaHHBIX
14 Apudmernyeckuii KOpeHb HaTypalbHOW creneHu. JlelcTBus C apu@MeTHYeCKUMU
' KOPHSIMU HAaTYpaJbHOMN CTENEHU
15 CHHYC, KOCHMHYC M TaHT€HC YHMCIIOBOI'O apryMeHTa. APKCUHYC, apKKOCUHYC, apKTaHI€HC
' YUCIIOBOT'O apryMeHTa
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 ToxxnecTBa ¥ TOKJIECTBEHHBIC MPEOOPa30BaAHUS
29 [IpeoGpa3oBaHre TPUTOHOMETPUUECKUX BbIpakeHH. OCHOBHbBIE TPUTOHOMETPUUYECKHE
' bopMyIbL
23 VYpaBHeHue, KopeHb ypaBHeHusa. HepaBeHcTBO, penieHue HepaBeHCTBA. Merton
' WHTEPBAJIOB
2.4 Pemenue nensix u ApoOHO-pALIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pelenne nppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB
2.6 PelreHrne TpUroHOMETpUYECKUX YpaBHEHUN
27 [IpuMeHeHne ypaBHEHMI U HEPABEHCTB K PELICHUIO MATEMAaTUYECKHUX 3a/1ad U 3a]a4 U3

Pa3IUYHbBIX 00JIacTel HAYKU U peaibHOU KUZHU




DYHKIIUU U TpapUKH

3.1 Oynxkius, ciocods! 3aganus Gynkmun. ['padpuk Gyrkmun. Bzanmuao o6patHbie GyHKINH
32 O6uacTp onpeneneHust 1 MHOXECTBO 3HaueHU QpyHkuuu. Hynu ¢pynkmun. [IpomexyTku
' 3HAKOIOCTOSIHCTBA. YeTHbIE U HeUeTHbIE (QYHKIUH
33 CrenenHass (QyHKIUS C HAaTypaJbHBIM M LENbIM NOKa3areneMm. Ee cBoiicTBa u rpaduk.
' CBoiicTBa U rpauK KOpHS N-0i cTeneHn
34 Tpuronomerpuueckass OKpPY)KHOCTb, OINpeeseHue TPUTOHOMETPUUYECKUX (DYHKIUI
' YKCJIOBOTO apryMEHTa
4 Hagana MmaTemMaTH4eCcKOro aHanus3a
41 [TocnenoBaTenpHOCTH, CIOCOOBI  3aJaHMsl  IOCJIEAOBATEIbHOCTEH. MOHOTOHHBIE
' IIOCJIEZIOBATEIBHOCTH
Apudmernyeckass U reoMeTrpuueckas mporpeccu. beckoHedHO — yObIBaroIas
4.9 reomerpuueckas nporpeccus. CyMma OECKOHEYHO YOBIBAIOIIEH TIe€OMETPUUYECKOM
' nporpeccun. Popmysa CI0KHBIX ITPOLIEHTOB. Vcnonbp30BaHne MPOrpeccuu Al pEeIICHUS
pEaJIbHBIX 3a/1a4 IPUKIIAJHOTO XapakTepa
5 MHoecTBa 1 JIOTHUKa
MHokecTBO, onepalny HaJ MHOXKecTBaMH. [{narpammel Oinepa - Benna. [Ipumenenue
5.1 TEOPETUKO-MHOKECTBEHHOI'O anmapara sl ONMCaHUs PEAJBHBIX IPOLECCOB U SIBJICHUH,
IpU PELICHUH 33]a4 U3 JPYTUX y4eOHBIX IIPEIMETOB
5.2 Onpenenenue, TeopeMa, CIeICTBUE, JOKa3aTEIbCTBO
6 Teopust BEpOSITHOCTEN U CTATUCTHUKA
[IpencraBnenue AaHHBIX ¢ MOMOMNIbIO Tabnui u auarpamm. Cpennee apudmernieckoe,
6.1 MenraHa, HauOoJblllee U HauMEHbIIee 3HAYEHHs, pa3Max, JUCIEepCUsl U CTaHJApTHOE
OTKJIOHEHHUE YHUCTIOBBIX HAOOPOB
Crny4aifHple SKCIIEPUMEHTHI (OTIBITHI) U CIy4alHbIE COOBITHS. DJIEMEHTapHBIC COOBITHS
6.2 (ucxoael). BeposTHOCTH ciiydallHOTO COOBITHSI. BIM30CTh YacTOTHI M BEPOSTHOCTH
' coOpITuii. CilydaiiHble OMBITHI C PaBHOBO3MOXKHBIMHM 3JIEMEHTAPHBIMH COOBITHUSMHU.
BeposatHocTr coOBITHI B OIBITaX ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU
6.3 Ornepaniuu HaJi COOBITHUSAMHM: TIepecedcHUe, 00bEeIMHEHHE, TIPOTHBOIIOI0KHBIC COOBITHS.
' Juarpammel Oiinepa. @opmyiia cI0KeHUS BEPOSITHOCTEN
6.4 YcnoBHass ~ BEPOATHOCTb.  YMHOKEHME  BEpOSATHOCTEH.  JlepeBO  Cily4ailHOTo
' skcriepuMenTa. Popmyria MoaHON BepoaTHOCTH. HezaBucuMble COOBITUS
65 Kom6unaTtopHoe npasuiio ymHoxkeHus. [lepectaHoBku u pakropuain. Yucno coueTaHuil.
' Tpeyronsnuk [lackansa. @opmyna 6uHoma HeroToHa
bunapHblii cyyaliHbIi ONBIT (MCHIBITAHKE), YCIIEX U HeyAada. He3aBucuMble HCTIBITAHUS.
6.6 Cepust HE3aBUCHUMBIX UCHBITAHUN A0 nepBoro ycrnexa. Cepusi HE3aBUCUMBIX UCIIBITAHUM

bepnymum




6.7

Cnyuaiinas BenuuuHa. Pacrnpenenenue BepostTHOcTei. [lmarpamma pacnpezeneHusl.
[Tpumeps! pactipeiesieHUi, B TOM YHCIIe TEOMETPUIECKOE U OMHOMUAIIbHOE

['eomeTpus

7.1

OCHOBHBIC TIOHSTHS CTCPCOMCTpPHUH. Tqua, npsaMasa, IIJIOCKOCTh, IIPOCTPAHCTBO.
IToHsiTHE 00 aKCMOMATHYECKOM IIOCTPOCHUHU CTCPCOMCTPUHU: AKCHUOMBI CTCPCOMCTPUU U
CIICACTBUSA U3 HUX

7.2

B3aumHOe pacnosiokeHue npsMbIX B IPOCTPAHCTBE: IIEPECEKAIOINECS, ITapaJlICIbHbIC U
CKpemuBaronmecs: npsmMslie. llapainenbHOCTh NPSIMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
NapajuleJIbHbIE  OpsMbIE B IPOCTPAHCTBE, IAPALIEIBHOCTh  TpPEX  MPAMBIX,
NapaJUIeIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBl C COHAIIPaBICHHBIMH CTOPOHAMH, YTOJI
MEXIy MNpsAMBIMM B IPOCTpaHCTBE. I[lapaienbHOCTh IUIOCKOCTEH: NapalIebHBIE
IUIOCKOCTH, CBOMCTBA NApaJUICIbHBIX IUIOCKOCTeW. lIpocreiimme mnpocTpaHCTBEHHBIE
(GuUrypsl Ha INIOCKOCTHU: TETPa’p, KyO, napajuieaenune, IOCTPOCHUE CeUeHU I

7.3

[lepneHIMKYISIPHOCTE MNPSMOM W IUIOCKOCTH: IEPHEHAUKYJISpPHBIE MpSMBIE B
IIPOCTPAHCTBE, NpPSIMbIE NApaJUICIbHBIE W NEPIEHIUKYISPHBIE K IUIOCKOCTH, IPHU3HAK
NEPHEHIUKYIAPHOCTH NPSAMOW M IUIOCKOCTH, TEOpEMa O MpPSMOW MEPHEHIUKYISIPHON
IJIOCKOCTH. YTJIBbl B IPOCTPAHCTBE: YIrOJI MEXKIY NPSAMOU U IIJIOCKOCTBIO, JBYI'DAHHBIN
yTOJI, TMHEWHBIN yroJl ABYTpaHHOro yria. [lepneHanKymnsap 1 HakJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT NPSIMON JO IUIOCKOCTH, MPOEKIUs (Uryphl Ha
IUIOCKOCTh. [lepreHInKyIApHOCTh IUIOCKOCTEN: MNMpU3HAK NEPHEHAUKYISIPHOCTH IBYX
miockoctell. Teopema o Tpex neprneHauKyIspax

7.4

[loHsiTe MHOTOTPAaHHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOTPAHHUKA, BBINYKJIbIE U
HEBBITYKJIbIE MHOTOIPAHHUKH, pa3BepTKa MHOTorpaHHuka. [Ipusma: n-yronpHas rnpusma,
TpaHd U OCHOBAHUS TPHU3MBI, MpsMas U HAKJIOHHAs MPU3MbI, OOKOBas M TOJIHAS
MOBEPXHOCTh Npu3Mbl. [lapannenenunen, OpsSMOYTOJIbHBIN Mapajyieienune]; U €ro
cBoiicTBa. [lupamua: n-yroiapHasi mupamMuia, TpaHd 1 OCHOBAHHUE MUPAMUIbI, OOKOBAs U
MOJIHASI TOBEPXHOCTh MHUPAMUJIbI, MPABUIIbHAS W YCEUEHHAas NUpaMuJa. DJIEMEHTHI
npu3Mbl W nupamuabl. [IpaBuiabHBIE MHOTOTPAHHUKHU: TIOHSATHE MPABUIBLHOIO
MHOTOTpaHHUKa, TpaBWJbHAas TMpU3Ma W MNOpaBWIbHAsA NOHUpaMUAa, IpaBUJIbHAS
TpeyrojibHasi MUpaMUja W MPaBUIIBHBINA TeTpasrap, kyO. [IpencraBnenne o mpaBUIBHBIX
MHOTOTPAaHHUKAX: OKTA3Ip, JOACKA AP U ukocadap. CeueHus mpu3Mbl U MUPAMUIBI

7.5

CummeTpusi B NPOCTPAHCTBE: CUMMETPHUS OTHOCHTEIIBHO TOYKH, MPSMOM, MIOCKOCTH.
DJIeMEHThl ~ CUMMETPUM B NHUpaMUJax,  NapajUieJenunenax,  MpPaBHIbHBIX
MHOTOTPaHHUKaX

7.6

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pedpa, [uaroHaiu, yrisl. [lnomans 60koBoit
IIOBEPXHOCTH U IOJHOM ITOBEPXHOCTH NPSAMOU MPU3MBI, IUIOLIaJb OCHOBAaHUH, TEOpEMA O
OOKOBOW TMOBEPXHOCTH MpsAMOM mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH H
MIOBEPXHOCTHU MPABUJIbHONW NUPaMUIbl, T€OpeMa O IUIOLAAM YCEYEHHOW IHUPaMHUJIbI.
[Tonsatue 06 o6beme. OOBEM MUPaAMUIBL, TPU3MBI

7.7

[TomoOuble Tenma B mpoctpaHcTBe. COOTHOIICHUS MEXAY IUIONIAJSMHM ITOBEPXHOCTEH,
00beEMaMHU TOJOOHBIX TEII




IIpoBepsiemble TpeOOBaHMS K Pe3yJdbTATaM OCBOCHUS OCHOBHOM
o0pa3oBartebHOI nporpammel (11 kiacc)

Kon . o
DOBEDIEMOLO [TpoBepsieMble TpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOW 00pa30BaTeIbHON
POBEP IpOrpaMMbl CPEHET0 001Iero o0pa3oBaHus
pe3yJbprara
1 Yucna u BEIYNCICHUS
OnepupoBaTh NOHATHAMU: HATypalbHOE, LEN0€ YHMCIIO; MUCIOJIb30BATh NPU3HAKU
1.1 JETUMOCTH LEJBIX YHCEJ, PA3JI0KEHHE 4YHWCIa Ha IPOCThIE MHOKHUTEIN IS
peuieHus 3aaa4q
1.2 OnepupoBaTh NOHATHEM: CTENIEHD C PALIMOHAIBHBIM [TOKa3aTeseM
13 OnepupoBaTh MNOHATHUSAMM: JIOTapu(pM UHCIA, JECATUYHBIE M HATYpaJbHBIE
' JorapuMeI
2 VYpaBHEHMS 1 HEPABEHCTBA
[IpyMeHsTh CBOWCTBAa CTENEHHW ISl MpeoOpa3oBaHUsl BBIPAXKEHHI, ONEpUPOBAThH
2.1 MNOHATUSMH: MOKA3aTeJIbHOE YPAaBHEHHWE U HEPABEHCTBO; pelIaTh OCHOBHBIE THUIIBI
IIOKAa3aTeIbHbIX YPABHEHNUI U HEPABEHCTB
Bemonuare  npeoOpa3zoBaHMsl — BBIp@XEHMH,  coAepXaluxX  JOrapugMsl;
2.2 ONIEpUPOBATh MOHATHAMMU: JIOTApU(PMHUUECKOE ypaBHEHHE U HEPABEHCTBO; PELIaTh
OCHOBHBIE THIIbI JIOTApU(PMHUUECKUX YPAaBHEHUM U HEPABEHCTB
2.3 HaxoauTs pemeHus npocTenX TPUrOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh NOHATUSMHM: CHCTEMA JIMHEHHBIX YpPaBHEHUH U €€ pEIICHHUE;
' MCIOJIb30BATh CUCTEMY JINHEWHBIX YPaBHEHUM JIJIsl pelIeHUs MPAaKTHUYECKUX 3a]1a4
25 Haxomute pemieHuss NpOCTEMIIMX CUCTEM M COBOKYNHOCTEM pallOHAIbHBIX
' yYpaBHEHUN U HEPABEHCTB
MonennpoBaTh peaibHble CUTYallMHU Ha SI3bIKE aldreOpbl, COCTABIIATH BBIPAXKECHMUS,
2.6 YPAaBHEHHs, HEPaBEHCTBA M CHUCTEMBbl IO YCIOBHIO 3aJa4yd, MCCIIEI0BAThH
NOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAaHUEM arllapara ajireopsl
3 DYHKIIUN U TPapUKH
OnepupoBaTh NOHATUAMU: NIeproaUUecKas QyHKINS, TPOMEKYTKA MOHOTOHHOCTH
31 (GyHKINMH, TOYKH IKCTpeMyMma (yHKIMH, HAauOOJblIee M HAaUMEHbIIEe 3HAUYCHUS
GyHKIMM Ha TMPOMEXKYTKE, HCIOJIb30BaTh WX JUISI HUCCIENOBaHUS (PYHKIIUH,
3a/laHHOM rpaduKoM
OnepupoBaTh NOHATHAMH: TpaduKH T[OKa3aTelbHOM, JorapuMUYecKol u
3.2 TPUTOHOMETPUYECKUX (YHKIUHN; U300pakaTh UX Ha KOOPAMHATHOW IJIOCKOCTH U
MCII0JIb30BATh JUIsl pELIEHUS] YPAaBHEHUI U HEPABEHCTB
3.3 N300pakaTh Ha KOOPAWHATHOM IIOCKOCTH TpadUKHU JIMHEHHBIX YpaBHEHUU U

HCIIOJIB30BATh UX IJId pCHICHUSA CUCTCMbI JIMHEUHBIX ypaBHeHI/Iﬁ




Hcnonb3oBath rpaduku GyHKIUN 715 UCCIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH

3.4
U3 APYTUX y4EOHBIX JUCLUILINH
4 Hauana MaTemaTHueckoro aHanusa
OnepupoBaTh NOHATUSAMU: HeNpepbiBHAs (QYHKIMS, OPOU3BOAHAS (QYHKINU;
4.1 UCMOJIb30BATh T€OMETPUUECKUIN U (PU3UUYECKUI CMBICI MPOU3BOIHON JUIsl PEIICHHUs
3aj1a4
42 HaxomuTe npOM3BOJHBIE 3JIEMEHTApHBIX (PYHKIUN, BBIUUCIATH IPOU3BOJHBIC
' CYMMBI, IIPOU3BEICHHUS, YACTHOTO (DYHKIIHIA
43 Hcnonp30BaTh NPOU3BOAHYIO U MCCIIEIOBAaHUS (PYHKIMM Ha MOHOTOHHOCTH U
' AKCTPEMYMBI, IPUMEHATH PE3YJIBTATHI HCCIEAOBAHUS K IOCTPOCHHIO TpaduKOB
44 Hcnonp30BaTh NPOU3BOJHYIO JJII HAXOXKJEHUS HaWIy4yllero pelIeHUus B
' NPUKIIAJHBIX, B TOM YHCJIE COLMATBbHO-I)KOHOMUYECKHX, 3a/1a4ax
45 OnepupoBaTh  NOHATUSIMH:  I[€pBOOOpa3Has W MHTErpajig;  [OHUMATh
' reOMEeTPUYECKUN U PU3NIECKUI CMBICT UHTErpaa
46 Haxonute nepBooOpasHble 3JIeMEHTApHBIX (YHKIHMM, BBIYUCIATH HHTETpasl I10
' dbopmyne HeroToHa - JleiiOHua
47 Pemarpy mnpukinaanele 3amaud, B TOM YHCIE COIMAIBHO-3KOHOMUYECKOIO H
' (bu3nUecKoro xapakrepa, CpeICTBaMU MaTEMaTUYECKOTO aHAIN3a
5 Teopust BepoATHOCTEN U CTaTUCTHKA
51 CpaBHUBATh BEPOSITHOCTU 3HAYEHWI CIy4alHON BEJIWYMHBI IO PACIPEICIICHUIO
' WJIU C TIOMOIIBIO THarpaMm
OnepupoBaTh MOHATHEM MAaTEMAaTUYECKOTO OKUJIAHUS, IPUBOJIUTDH MPUMEPHI TOTO,
5.2 KaK NPHUMEHSIETCSI MaTeMaTHYeCKoe OKHMJaHWE CIy4yalHOW BeIMYMHBI, HAXOAMTb
MaTEMaTUYECKOE 0’KMJIaHNE N0 JTAHHOMY PaclpeeICHUIO
5.3 HmeTp npesicTaBaeHUE O 3aKOHE OOJIBIINX YUCE
5.4 HMeTsb npecTaBiieHre O HOPMAJIbHOM PACIIPEIEICHUN
6 ['eomeTpus
OnepupoBaTh  MOHATUSAMHU:  IIWJIMHIPUYECKAss MOBEPXHOCTb, OOpa3yrolIue
6.1 HWIMHIPUYECKOW  MOBEPXHOCTH,  LWJIMHAP,  KOHHUYECKas  IOBEPXHOCTH,
o0pasyrolue KOHNYeCKO! TTOBEPXHOCTH, KOHYC, c(heprueckas HOBEPXHOCTb
6.2 Pacno3naBats Tena BpameHus (LWIHMHIDP, KOHYC, cdepa U map)
6.3 OOBICHATH CIOCOOBI OTYYEHUS TEJ BpalleHUs
6.4 KnaccuduimpoBaTs B3auMHOE pacnoyioxeHne cepsl U MI0CKOCTH
6.5 OnepupoBaTh MNOHATHSMHU: IIAPOBOM CETMEHT, OCHOBAaHHWE CErMEHTa, BBICOTA

CCTMCHTA, HIElpOBOﬁ CJ'IOI71, OCHOBAaHHUEC IMIAapOBOro CJj10s, BBICOTA IIApPOBOTO CJIOs,




IapOBOM CEKTOP

Brranciaars 00beMBI U iomaigun HOBerHOCTeﬁ TCJI BpallCHUA, TCOMCTPUICCKUX

6.6
TeJI ¢ MpUMEHEHHEM HopMYyJ
6.7 OnepupoBaTh HOHATUSAMHU: MHOI'OIDAaHHHUK, BIHCAHHBIM B cdepy M OMHMCAHHBIN
' okoJ10 cdepsl, chepa, BMcaHHAsT B MHOTOI'PaHHUK MJIU TEJIO BpalllEHUs
6.8 BbuncnsaTe COOTHOLIEHHMST MEXAY IUIOIIAAIMHU TOBEpXHOCTEH U o0beMaMu
' IMOJOOHBIX TEI
6.9 N300pakaTe nu3ydaeMble GUIyphl OT PyKU U ¢ IPUMEHEHHEM MPOCTHIX YEPTEKHBIX
' UHCTPYMEHTOB
6.10 BoInosiHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB HPOCTHIX OOBEMHBIX
' buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTh CEUEHHUS TN BpaLICHUS
W3Bnekatb, HMHTEPIPETHPOBATH W  [peoOpa3oBbIBaTh  MH(MOPMALMIO O
6.11 IPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UTYpax, MPEACTABICHHYIO Ha YepTekax U
pHUCYHKaX
[TpumensTe reomeTpudeckue (GakThl Ui PELICHHUS CTEPEOMETPUUYECKHX 3aj]ad,
6.12 NPENoIaralouMX HECKOJIbKO IIaroB peIIeHUs, €CIH YCIOBUS TNPUMEHEHHUs
3a/laHbl B SIBHOU Qopme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbInonHATh AeMcTBUS CIOXKEHUST BEKTOPOB, BBIUUTAHMSI BEKTOPOB M YMHOXKCHHUS
' BEKTOpA Ha YUCJIO, OOBSICHATh, KAKUMH CBOMCTBAaMH OHU 00JIa1at0OT
6.15 [IpuMeHATH NpaBUIIO MapasuIeNICIUIENA IIPU CII0KEHUU BEKTOPOB
OnepupoBaTh TMOHATUSMHU: JEKAPTOBbI KOOPJAWHATHI B MPOCTPAHCTBE, BEKTOP,
6.16 MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJl MEXIY
' BEKTOPaMU, CKJIIPHOE MPOU3BE/IEHNE BEKTOPOB, KOJUIMHEAPHbIE U KOMILJITaHAPHBIE
BEKTOPBI
HaxoauTe cymMMy BEKTOPOB M NPOM3BEIECHHE BEKTOpAa Ha YHUCIO, YIOJ MEXKIY
6.17 BEKTOpaMHM, CKAJIPHOE MPOMU3BEACHUE, pACKIAIbIBaTh BEKTOp MO JABYM
HEKOJUTMHEApPHbIM BEKTOpam
6.18 3aaBaTh MJIOCKOCTh YPABHEHUEM B JIEKapTOBOI cCHCTEME KOOPIUHAT
6.19 Pemars mnpocTeiiine reoMeTpuueckue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
' KOOPJAMHATHOI'O METO1a
Pematp 3amaun Ha JOKA3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHUH M HaXOXICHHE
6.20 TeOMETPUYECKUX BEIMYHH MO 00pasliaM MM alropuTMaM, MPUMEHSS U3BECTHBIC
METOBI IPU PEUICHUH CTAHIAPTHBIX MAaTEeMaTHYECKHUX 3a7a4
6.21 [IpuMeHAT, ~ mpoCTEWIIME  MPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
' KOMMYHHUKAIIMOHHBIE CHUCTEMBI TIPU PELICHUH CTEPEOMETPHUUECKUX 3a/1a4
6.22 [TpuBOIMTE NpUMEpBl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE M KHU3HHU,




Paciio3HaBaThb IIPOABJICHUC 3aKOHOB I'COMCTPHUU B HCKYCCTBC

[IpruMeHATh TMOJAYyYEHHBIE 3HAHUS Ha [MPAKTUKE: AHAIUM3UPOBATHh pPEAJbHBIE
CATyallud W IPUMEHATH W3YYEHHBIC IIOHATUS B IIPOLIECCE IIOUCKA PELICHUS
MaTeMaTH4YeCKu CQOPMYIUPOBAHHON MpPOOJIEMBbI, MOJICIUPOBATH pPEATbHBIC

6.23 CUTyalld Ha S3bIKE TEOMETPHH, WCCIEeNIOBaTh IOCTPOCHHBIE MOJEIN C
UCMOJIb30BAHUEM I'€OMETPUYECKUX MOHATUN U TEOpeM, anmnapara aareOpsl, penarb
IPaKTUYECKHUE 3a/1a4M, CBA3aHHbIE C HAX0XKJICHHUEM F€OMETPUYECKIX BEIUYUH
IIpoBepsiemble 2j1eMeHTHI coaep:kanus (11 kiacc)

Kon [TpoBepsieMblii 371€MEHT COAepKAHUS

1 Uucna v BBIUMCIIECHUS

1.1 Harypanbenbie u nensie uncna. [IpuzHaku 1eI1MMOCTH HETbIX YUCEN

1.2 Creness ¢ pallMOHAIBHBIM ITOKa3aTeaeM. CBOMCTBA CTENEHN

1.3 Jlorapudwm uncna. JlecaTnaabpie U HaTypallbHbIE JOTaprU(MBI

2 VYpaBHEHMS 1 HEPABEHCTBA

2.1 [IpeobpazoBaHue BEIpaKCHUH, COIEpKAIIUX JTOTapru (MBI

2.2 [IpeoOpazoBaHue BbIpaXEHHM, COAEPKAIINUX CTENEHH C PALlMOHAIBLHBIM MTOKa3aTelleM

2.3 [TpuMeps! TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [Toka3zaTenpHble ypaBHEHHS U HEPABEHCTBA

2.5 Jlorapudgmuueckue ypaBHEHUSI U HEPABEHCTBA

26 CI/ICTS:MH JIHHefIHBIXVypaBHeHHI?L Pemienne npukiagHbIX 3a7ad C MOMOIIBIO CUCTEMBI
JMHEWHBIX ypaBHEHUN

2.7 CucTeMbl 1 COBOKYITHOCTH PallMOHATIHHBIX YPAaBHEHUH 1 HEPABCHCTB

28 [TpumeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHYECKUX 3a/1ad U
3a/1a4 U3 pa3InIHbIX 001acTel HAYKU U peaJbHOU KU3HH

3 OyHKIMH U TpaQUKU
Oynkiusa.  [lepuomamueckue ¢GyHKuu. [IpOMEKYTKH MOHOTOHHOCTH  (DYHKIIWH.

3.1 Maxkcumymsl 1 MUHUMYMBI QyHKIH. HanOonbiee 1 HanMeHblee 3HaYeHHE ()YHKIUH
Ha MPOMEXYTKE

3.2 Tpuronomerpuueckre GyHKIMH, UX CBOMCTBA U TpapUKu

3.3 [TokazaTtenpHas u JorapudmMudeckas pyHKINU, X CBOUCTBA U rpaduKu

3.4 Hcnonp3oBanue rpadukoB GyHKIMNA A1 PELICHHs YpaBHEHUH U TMHEHHBIX CUCTEM

3.5 Hcnons3zoBanne rpadukoB (PyHKIUNA A7 UCCIEAOBAHUS IPOILIECCOB U 3aBUCUMOCTEM,




KOTOpBI€ BO3HUKAIOT MPU PEHICHUH 3a7a4 U3 APYTUX Y4eOHBIX MPEJAMETOB U peaibHOU
KU3ZHU

4 Hagana MmaTemMaTH4eCKOro aHaaus3a
4.1 HenpepsiBHble QyHKIMN. MeTOJ MHTEPBAJIOB /7Sl pEIIEHUs] HEPABEHCTB
4.2 [TpousBonHas pyHkuuu. ['eomerprueckuii U1 PU3NYECKUN CMBICT IPOU3BOTHOM
43 [TponsBoHbIE 351eMeHTapHbIX QYHKIMI. DOpMysbl HAXOXKACHHUS MPOU3BOJHOW CYMMBI,
' IPOU3BEJCHUS U YaCTHOTO (DYHKIIHI
[IpumeHeHre NPOU3BOAHOM K HCCIEJOBAHHUIO (YHKIMH HAa MOHOTOHHOCTh H
4.4 KCTpeMyMbl. HaxokieHue HaumOoJIbIIEr0o M HAaUMEHbBIIEro 3HA4YeHUs (QYHKUIUU Ha
OTpE3KE
45 [IpuMeHeHrEe TPOU3BOJHOM AJI1 HAXOXKIEHUS HAWIYUYLIErO PEIICHHsS B INPHUKIIAJHBIX
' 3a/ayax, 1 ONpeieleHUs] CKOPOCTH Mpoliecca, 3a[aHHOT0 (OpMYIION WK rpapuKoM
4.6 [lepBooOpa3nas. Tabnuia nepBooOpa3HBIX
47 WuTterpan, ero reoMeTrpuyeckuil M (uU3MUEeCKUil cMbIci. Bpluuciienue uHTErpana o
' dbopmyne HeroTona - JleiiOuura
) Teopust BEpOATHOCTEN U CTaTUCTUKA
YucnoBele XapaKTEPUCTUKU CIyYallHBIX BEJIMYMH: MaTEMaTHYECKOE OKHUJAHUE,
JUCHEpCcHUs W CTaHIAapTHOE OTKIOHeHue. [IpuMmepbl NpUMEHEHHsS MaTeMaTHYECKOTro
51 OKHMJAHUSA, B TOM 4YHCJIE B 3a7adyax M3 IOBCEAHEBHOW »KM3HM. MareMaTH4ecKoe
' OXuJaHue OWHapHOW ciyyailHOH BeIMYMHBL. MaTeMaTUyecKoe OXHUJIaHUE CYMMBI
CIy4ailHbIX BeNWYMH. MareMaTuyeckoe OXHJaHWE U JUCHEpPCHs] T€OMETPUUYECKOTO U
OMHOMUAIBLHOTO pacipeieIeHHM
59 3aKoH OONBIIMX YMCEN U €ro posib B HayKe, Mpupoje u oduiectBe. Beibopounblil MeToa
' MCCIIeIOBaHUI
[IpuMepsl HENPEPBIBHBIX CIy4YalHbIX BEIWYUH. [IOHATHE O IUIOTHOCTH pacHpenesCHHUs.
5.3 3ajayn, NPUBOAAIIME K HOpPMalbHOMY pacnpeneneHuro. IloHATHe 0 HOpMaabHOM
pacnpeeneHun
6 ['eomeTtpus
[{winaapuyeckass MOBEPXHOCTh, OOpa3ylolIue IMJINHAPUYECKOH MOBEPXHOCTH, OCh
6.1 HWIMHIPUYECKOW ToBepxXHOCTU. [lunuHap: ocHOBaHMS U OOKOBask MOBEPXHOCTD,
oOpa3ytouias 1 och, IIIOIa/1b OOKOBOI U MOJIHON MOBEPXHOCTH
Konunueckass moBepXHOCTb, 00pa3yrolie KOHHYECKOW MOBEPXHOCTH, OChb M BEpUIMHA
6.2 KOHMYECKOW moBepxHocTH. KoHyc: ocHOBaHMe M BeplIMHA, oOpasymoomas H OCh,
' IUIOIA b OOKOBOM M MOJTHOW MOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yrole U BbICOTa,
OCHOBaHHUA U OOKOBasi IOBEPXHOCTh
6.3 Cdepa u map: 1HeHTp, paauyc, JUaMETp, IJIOUIa[b MOBEPXHOCTH cdeprl. B3ammuoe

pacnonoxeHue cepbl U IIIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe, IIomaab chepsl




6.4

I/Iso6pa>1<eHI/Ie TCJI BpallICHUA Ha IIJIOCKOCTH. PaSBepTKa OUJIIMHAPA U KOHYCA

6.5

KoMOuHauu Tten BpalleHHs U MHOTOIPaHHHUKOB. MHOIOTrpaHHHMK, ONMCAHHBIA OKOJIO
cdepsl, cdepa, BIMCaHHAS] B MHOTOTPAHHUK, WM TEJIO BpAlllEHUS

6.6

[Tonsitue 00 oOwveMe. OcHOBHBIC CBoOicTBa 00BeMOB Tel. Teopema 00 oObeme
NPSIMOYTOJIFHOTO TIapajuiesienunena u cieAcTBus u3 Hee. OObeM IMIIMHApA, KOHYCA.
O0bem mapa 1 mIomaas cepbl

6.7

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOMIAISMHM IMOBEPXHOCTEM,
o0BbEMaMU OTOOHBIX TENI

6.8

Ceuenuss mwiMHApa (MapauieNbHO W NEPHEHIUKYISIPHO OCH), CEYEHHUsI KOHyca
(mapanieabHOE OCHOBAHUIO M MPOXOSIIEE YEPE3 BEPIINHY), CEUEHHUSI I1apa

6.9

Bektop Ha mimockocth u B mpocTpaHcTBe. ClIOKEHHE M BBIYMTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasnolkeHHe BeKTOpa II0 TpEeM HEKOMILIaHAPHBIM
BekTopam. [lpaBmino napamienenunena. Pemenue 3anad, CBA3aHHBIX C INPUMEHEHHEM
IIpaBUJI ACUCTBUN C BEKTOPAMH

6.10

[IpssiMmoyronpHass cucTemMa KoopAuHAT B mpocTpaHcTBe. KoopaumHaTel BekTOpa.
[Ipocreiimme 3amauyd B KOOpAMHATAaX. Yroil Mexay BekTtopamu. CkasipHOe
MIPOU3BE/ICHUE BEKTOPOB. BbluucCIeHUE YII0B MEXAY NPSIMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIM METOJI TPU PEIICHUH T€OMETPUUYECKUX 3a/1a4

s

MPOBEJIEHUSI €IMHOI0 TOCYIapCTBEHHOrO 3K3aMeHa 1o maremaruke (nanee - EI'D mo

MaTeMaTUKe) UCIOJB3YyeTCsl NepeueHb (KoAu(PHUKaTOp) MpOBEPSEMBIX TpeOOBaHUM K pe3yibTaTaM
OCBOCHHSI OCHOBHOW 00pa30BaTENBHON MPOrpaMMBbl CPEIHETO OOIIEero 00pa3oBaHUS U DIEMEHTOB
COJICpKAHHUS.

IIposepsiembie Ha EI'DJ mo matemaTtuke TpedoBaHus
K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMblI
cpeaHero oo0mero o0pa3oBaHus

Kon

IPOBEPSEMOTO
TpeboBaHuUs

[TpoBepsieMbie TpeOOBaHUS K MMPEIMETHBIM pPe3yJIbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeILHON MPOTPAMMBI CPETHET0 O0IETo 00pa3oBaHUs

Brnanenne mertomamMu [10Ka3aTEIbCTB, aITOPUTMaMM pEILICHUA 3a7ad; YMEHHE
dbopMynupoBaTh U ONEPUPOBATH MOHATUSAMU: OMNpEICICHHUE, aKCHOMa, Teopema,
CJIeJICTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKY;
OPUMEHSATh HX; YMeHHe (opMynupoBaTb OOpaTHOE W TMPOTHUBOIIOJIOKHOE
YTBEPXKACHUE, NPUBOJNTH MPHUMEPBI W KOHTPIPUMEPHI, HCIOIB30BaTh METO]
MaTeMAaTHYEeCKOM WHAYKUUHU; IPOBOJMUTH JIOKA3aTEIbHBIE PACCYXKIEHUSA IpU
pelIeHun 3aad, OLEHUBATh JIOTMYECKYIO IIPABUIBHOCTb PACCYKICHUW; YMEHUE
OIEpUPOBATH  IOHATHUAMH: MHOJKECTBO, IIOAMHOJKECTBO, OIEpaluud  Haj
MHOXECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJis
ONMCAHUs PeaJbHbIX NPOLECCOB U SIBJICHUN U MPU PELICHUH 3a7a4, B TOM YHCIIE U3
JIpYrux y4eOHBIX MPEeJIMETOB; YMEHHE ONEepUPOBATh MOHATHAMH: Tpad, CBA3HBIM




rpad, nepeBo, HMKI, rpad Ha IJIOCKOCTH;, YMEHHE 3aJaBaTh U OMUCHIBAThH rpadbl
Pa3IUYHBIMU CIIOCOOaMU; UCTIOIB30BATh Ipadbl MPH PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUAMU: HATYPAIBHOE YHCIIO, LIEJIOE YHUCIIO, CTENEHb C
LIEJIBIM IIOKA3aTesieM, KOPEHb HATYpPaJIbHOM CTEIEHM, CTEIEHb C PALMOHAIBHBIM
MIOKa3aTeJIeM, CTENEHb C IEUCTBUTEIBHBIM NTOKA3aTeIEeM, Jorapudm yucia, CUHYC,
KOCHUHYC U TaHT€HC IIPOM3BOJIBHOTO YHCJA, OCTATOK M0 MOJIYJIIO, PalMOHAIBHOE
4HMCJI0,  UPPAUMOHAIBHOE  YHUCJIO, MHOXECTBA  HATypajbHBIX,  LEJBIX,
palMOHAIBHBIX, JACUCTBUTEIBHBIX YHCEI; YMEHUE HCIOJIb30BATh IPU3HAKH
JETUMOCTH, HAaWMEHBIINN OOIIMI JeluTeNh W HauMEHbIee o0lee KpaTHoeE,
anroput™M EBKIMIAa 1pu  pelmIeHUMM 3aJad; 3HAKOMCTBO C  PAa3IMYHBIMU
IIO3ULIIMOHHBIMA CUCTEMaMM CYHUCJICHUS; YMEHUE BBINOJIHATh BBIYUCICHUE
3HaYeHUN M MpeoOpa30BaHUsl BBIPAXKEHUN CO CTENEHSAMH M Jorapudmamuy,
npeoOpa3oBaHus JPOOHO-PALlMOHAIBHBIX BBIPAKEHUI; yYMEHHE OIEepUpOBaTH
HOHATUSAMU: TIOCJIEI0BATENbHOCTD, apu(MeTHUECKas IPOrpeccusi, reoMeTpruIecKas
nporpeccusi, OECKOHEYHO YObIBaroIlasi TIeOMEeTpHYecKas IpOrpeccHs; yMEHHE
3a/1aBaTh MOCJIEA0BATEILHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;
YMEHHE ONEPUPOBaTH MNOHATHSAMHM: KOMIUIEKCHOE 4YHCIIO, CONpPSDKEHHBIE
KOMIUIEKCHBIE YHCJIa, MOJYJIb U apryMEHT KOMIUIEKCHOrO 4ucia, (Gopma 3amucu
KOMIUIEKCHBIX 4ncen (reoMeTpuueckasi, TPUrOHOMETpUYECKasl U ainredpanyeckas);
yMETb MPOU3BOJIUTH apHU(PMETHUYECKUe IAEHCTBUA C KOMIUIEKCHBIMH YHCIAMU;
IPUBOJIUTH TPUMEPBI HCIOJIb30BaHUS KOMIUIEKCHBIX YHCEN; OIEpUPOBATH
MOHATUAMM: MaTpuna 2 X 2 u 3 X 3, onpenenuTenb MaTpPULbl, TEOMETPUIECKUN
CMBICJI OIPEAECITUTEINS

YMeHue  onepupoBaTh  MOHATHSMH:  pallMOHAJbHbIC,  HppalMOHAIbHBIC,
MoKa3aTeIbHbIC, CTEIIEHHBIE, IOTapU(PMUYECKUE, TPUTOHOMETPUIECKUE YPABHEHHUSI
M HEpPAaBEHCTBA, HUX CHUCTEMBbI; YMEHUE ONEPUPOBATH IOHIATUAMHU: TOXKAECTBO,
TOXIECTBEHHOE TTpeo0pa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMAa YPaBHCHUM U
HEPABEHCTB, PABHOCUJIBHOCTh YPABHEHHM, HEPABEHCTB U CUCTEM; YMEHHE peliaTh
YpPaBHEHUSI, HEPABEHCTBA U CHUCTEMBI C IIOMOLIBIO PA3JUYHBIX IPUEMOB; peEIIaTh
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBI C MapaMeTpoOM; MPUMEHSATh YpaBHECHUS,
HEPABEHCTBA, MX CHCTEMbI JUIsl PEIICHUWS MaTEMATUYECKUX 3aJad M 3aJad U3
pa3IMYHBIX 00JIaCTEH HAYKU U PeaIbHON KU3HU

YMeHue onepupoBath MOHATHAME: (QYHKIHS, YeTHOCTh (QYHKIIUH, TEPUOTUIHOCTD
GyHKIIUU, OTPaHUYECHHOCTh (YHKIHUU, MOHOTOHHOCTH (YHKIUHU, ISKCTPEMYM
dbyHKIMKM, HAauOOJNbIlIee W HaWMEHbIIEe 3HAYCHUS (PYHKIUU Ha TMPOMEKYTKE,
HenpepbiBHAs (YHKUMSA, aCUMITOTHl rpaduka (yHKUMH, TepBas U BTOpas
npou3BoHAS (DYHKIIMHM, T€OMETPUYECKUI M (U3NUYECKUN CMBICI MPOU3BOIHOM,
nepBooOpa3Hasi, ONpeesIeHHBI HHTETPaJl; YMEHHE HAaXOAUTh aCUMITOTHI Irpaduka
GyHKIUY; YMEHUE BBIYUCIATH MPOU3BOJHBIE CYMMBbI, TPOU3BEACHUS, YACTHOTO U
KOMIO3ULIMK (DYHKIUI, HAXOIUTh ypaBHEHHE KacaTeIbHOU K rpauKy (yHKINU;
YMEHHE HaXOJUTh MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMI; YMEHHE UCIOIb30BATh
NPOU3BOJIHYIO JJIsi  HMCCIeOBaHUS  (QYHKIMIM, HaXOAuTh HauOoNblIME W
HaUMEHBIIME 3HA4YeHHUs] (PYHKIMM; CTPOUTh Tpa@UKd MHOTOWIEHOB C
MCIIOJIb30BAHUEM allllapaTa MaTeMaTUYECKOTO aHaIN3a; MPUMEHATh MPOU3BOJHYIO
JUTS HAXOKJCHHS HAMTyUIIero PEeIeHUs B MPUKJIAAHBIX, B TOM YHCJIE COLUAIBHO-
HKOHOMMYECKUX U (PU3MYECKUX 3a7adax; HaXOAUTh IUIOMAAN U 00BEMBI PUTYD C
IIOMOUIBI0 MHTErpaja; NPUBOAUTH NIPUMEPBl MATEMAaTUYECKOTO MOJAEINPOBAHMS C




nomouisio uddepeHuanbHbIX YpaBHEHU I

YMmeHune omnepupoBath NOHATHUSAMH: Tpaduk ¢GyHKOUH, obOpaTHas (QyHKIHS,
KoMno3ulusg  (QyHKIMM, JMHeHHas  (QyHKuuWs, KBaapaTHuHas  (QYHKIMA,
paloHanbHas (YHKUUSA, CTENEHHAsl (DYHKIMS, TPUTOHOMETpUYECKUE (YHKLUHU,
oOpaTHbIE TPUTOHOMETpHUYECKHE (DYHKLMHU, TMOKa3aTelbHas W Jiorapupmuyeckas
(GYHKIMH; yMEHHE CTpPOUTh TIpaduKd M3YyYEHHBIX (QYHKIMH, BBITOJIHAThH
npeoOpazoBaHus TpaduKoB (DYHKUUH, HCHOIB30BaTh IpaduKu A H3Y4EHUs
IPOLIECCOB U 3aBUCUMOCTEH, NPU PELIEHUH 3a/1a4y U3 IPYruX y4yeOHBIX MPEIMETOB
U 3a]a4 M3 pPEATBbHOM JKHU3HM; BbIpaXaTb (OPMYyJIaMH 3aBUCUMOCTH MEXKIY
BEIMYMHAMM; HCIOJB30BaTh CBOWCTBA M rpaduku (QyHKUMN A8 pelieHus
yYpaBHEHMI, HEPAaBEHCTB M 3ajja4 C MapaMeTpamu; M300pakaTh Ha KOOPAWHATHOM
IUIOCKOCTU MHO’KECTBA PEIICHUN YpaBHEHHM, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33Ja4M Pa3HbIX TUIIOB (B TOM YHCJIE Ha MPOLIEHTHI,
JIOJIM ¥ YaCTH, Ha ABM)KEHHE, pabOTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH, 3aJJa4H
u3 o0JacTu YNpaBleHUs JMYHBIMU M CEeMEHHbIMU (PMHAHCAMM); COCTaBIIATH
BBIPA)KEHUS, YpPAaBHEHUs, HEPABEHCTBA M HUX CHUCTEMbl IO YCIOBUIO 3aJauH,
UCCIIEIOBaTh  IOJIYYEHHOE  pelleHHWe MW OLEHUBaTh  IPaBJONOA00HOCTb
pE3yJIbTaTOB; YMEHHE MOJEIHNPOBATh PEajbHbIE CUTYallMM HA S3BIKE MAaTEMATHUKH;
COCTaBJIATh BBIPAKEHHUS, YPABHEHHS, HEPABEHCTBA M MX CUCTEMBI IO YCIIOBHIO
3a1a4M, HCCIIEIOBAaTh IIOCTPOEHHBIE MOJEIM C HCIIOJIb30BAHUEM aImapara
anreOpbl, MHTEPIPETUPOBATH MOJTYYEHHBIH PE3yIbTaT

YMmeHue onepupoBaTh IMOHATUSAMHU: CpelHee apudmeTnyeckoe, MeJUaHa,
HauOoJiplllee M HaUMEHbIEe 3HAYEHUs, pa3Max, JUCIepCHusi, CTaHIapTHOE
OTKJIOHEHHWE YHCJIOBOTO Habopa; YMEHHE U3BJIEKaTh, WHTEPIPETHPOBATH
uH(pOpMalLIMIO, TPEJACTAaBICHHYIO B Ta0iMlax, Ha JAuarpammax, rpadukax,
OTpaXKarollyl0 CBOICTBAa pealbHBIX IMPOLIECCOB M SBIEHUHN; MNPEACTABISThH
UHPOPMAIIMIO C TIOMOINBIO TAOMUI] U JMAarpaMM; HCCIEAOBaTh CTATUCTHYECKUE
JaHHbIE, B TOM YHUCJIE C NMPUMEHEHUEM TrpapUuyecKUX METOJIOB M AJIEKTPOHHBIX
cpelncTB; rpaduyecKd HCCIeAOBATh COBMECTHbIE HAONIOACHHUS C IOMOIIBIO
JlrarpaMM pacCerBaHUsl U JIMHEWHOW pErpeccuu

YMeHue omnepupoBaTh MOHSITHSIMH: CIYYalHBIA ONBIT W CIy4ailHOE COOBITHE,
BEPOSTHOCTh  CIIY4allHOTO COOBITHSI; YMEHHE BBIUUCISATH BEPOATHOCTh C
HCIIOIb30BaHNEM TpaUUYECKUX METOAOB; MPUMEHATH (POPMYJbl CIOXKEHUS U
YMHOXXEHUSI BEpOATHOCTEH, (PopMyIty MoiaHOUM BeposTHOCTH, hopmyny bepHymiu,
KOMOMHATOpHBIE (akThl U (GOPMYINBI; OLEHWBATH BEPOATHOCTH PEAbHBIX
cOOBITHII;  yMEHHME  ONepUpOBaTh  MOHATUSMU:  ClydailHas  BEJIMYWHA,
pacrpeieieHue BEPOATHOCTEW, MaTeMaTUYeCKOe OXXHJIAHHWE, JTUCTIepCUs |
CTaH/JAPTHOE OTKIOHEHHE CIIy4aHON BEJIMYHMHBI, (YHKIUU DPACTIPEICICHUS H
IJIOTHOCTA PAaBHOMEPHOIO, IOKAa3aTebHOIO M HOPMAJIBHOTO paclpe/leIeHU;
YMEHHE UCIOJIh30BaTh CBOMCTBA M3YYCHHBIX PacHpeneseHU sl pelieHus 3a/1ay;
3HAKOMCTBO C TIOHSATHUSIMU: 3aKOH OOJBIIUX 4YHCEI, METOJbl BBIOOPOYHBIX
UCCJICIOBAaHUH; YMEHUE TPUBOIUTH MIPUMEPHI MTPOSIBIICHUS 3aKOHA OOJBIITNX YUCE
B MPUPOJTHBIX U OOIIECTBEHHBIX SIBICHUSX; YMECHHE OIEPUPOBATH TOHATUSIMH:
COueTaHue, IEpPEeCTaHOBKA, YHMCIO COYETAHUN, YUCIO TMEPECTAHOBOK; OWHOM
HeloTOHa; yMeHHE TPUMEHITh KOMOWHATOpPHBIE (AaKThI W PACCYKICHUS IS
pelieHus 3a7a4;, OIICHUBATh BEPOSTHOCTU pPEaJbHBIX COOBITUH; COCTaBISATh




BEPOSITHOCTHYIO MOJIEIb M UHTEPIPETUPOBATH MOJIYyYEHHBIH PE3yIbTaT

YMeHue onepupoBaTh NOHATHUSIMM: TOYKa, HpsiMas, IMJIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIyd, BEIUYMHA YIUIA, IJIOCKUH YroJ, JBYTPAHHBIM YIoJl, TPEXI'PaHHBIN
yroj, CKpeIIMBAIOIIMeCs MpsIMble, NApaJUIEbHOCTh U NEPIEHIUKYISIPHOCTh
OpsIMBIX M IUIOCKOCTEH, Yrojl MeEXAY MpPSAMBIMH, YroJd MEXAy HpsSIMod U
IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSHHE OT TOYKH JO IUIOCKOCTH,
paccTossHME MEXKAYy MPSMBIMH, PpAacCTOSHUE MEXAY IUIOCKOCTSAMHU; YMEHHUE
UCIOJIb30BATh MPU PEIICHUU 33]1a4 U3YYEHHbIE (AKThl U TEOPEMBI IJIAHUMETPUH;
YMEHHE OLEHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIErO0 MHpa; CTPOUTH
MaTEMaTU4YECKUE MOJEIM C IOMOIIBIO TI€OMETPUYECKUX IIOHATUH M BEJIMYUH,
pelaTh CBSI3aHHbIE C HUMU IPAKTUYECKHUE 3a7a4n
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YMeHue onepupoBaTh IMOHATUSMHU: IUIOMIAAL (QUIYpbl, 00beM  QUTYpHI,
MHOTOTPAaHHUK, MpPAaBWIbHBIH MHOIOTPAaHHUK, CEYEHHE MHOIOIPAaHHHKA, KYO,
napajuleNienuie]), npusMa, NOupaMmuaa, ¢Gurypa M TMOBEPXHOCTb BpallCHMUS,
WIMHIP, KOHYyC, mmap, cdepa, Mmiomanas cdepsl, IJIOMAAs MOBEPXHOCTH
NUpAMHIbI, TpPHU3MBL, KOHYyca, LMIUHApPA, O00beM Kyba, NpsIMOYTOJIBHOTO
napajulieNienumnena, NUpaMubl, MPU3MbI, LWIMHAPA, KOHYyca, IIapa, pa3BepTKa
MOBEPXHOCTH, CEUEHHUs KOHYCA U LUIMHJpA, NapaljIebHble OCU WM OCHOBAHMIO,
CEUYEeHME Iapa, IUIOCKOCTh, Kacaromasics cdepbl, MWIMHIpPA, KOHYCa; yMEHHE
CTPOUTh CEUEHHWE MHOIOTPAHHMKA, H300pakaTb MHOTOTPAaHHUKU, QUTYPBI H
MOBEPXHOCTHU BpAIICHUS, UX CEUYECHHS, B TOM UHUCJIE C MOMOIIBIO AJIEKTPOHHBIX
CPEIICTB; YMEHHUE MPUMEHSITh CBONCTBA T€OMETPUUECKUX (PUTYDP, CAMOCTOSTEIHHO
dbopMynupoBaTh ONpeneTeHUs] H3ydyaeMbIX (UTYyp, BBIABUTATh THIIOTE3Bl O
CBOICTBaxX M MpPU3HAKAX T€OMETPUUECKUX (PUTYp, 0OOCHOBBIBATH WJIK OIIPOBEPIaTh
UX; YMEHHE TMPOBOJUTH KiacCHPUKAIMIO (QUTYp MO pa3IUYHBIM TMpPU3HAKAM,
BBIMOJIHATH HEOOXOAUMBIE JIOTIOIHUTENBHbIE IOCTPOCHHUS
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YMeHue onepupoBaTh MOHATHUSMU: IBH)KEHHE B IMPOCTPAHCTBE, MapajlieIbHBIN
NEPEHOC, CHMMETPHS Ha TUNIOCKOCTH U B MIPOCTPAHCTBE, TOBOPOT, IPeoOpa3oBaHue
nosoous, MmoaoOHble (UIYphl; YMEHHE paclio3HaBaTh paBHbIE U MOJIOOHbBIE
¢urypbl, B TOM 4HCIE€ B MPHPOJE, HMCKYCCTBE, APXUTEKTYpE; MCIIOJIb30BaTh
reoOMEeTpUYECKHe OTHOLICHHUsS NpU PEIIeHUH 3ajjay; HaXxOJUTh TI'€OMETpHUYECKHE
BEJIMYMHBI (JJIMHA, YroJl, IUIOIIa/b, OOBEM) NIpHU pEHIeHUHM 3adad U3 JIPYrux
y4eOHBIX MPEIMETOB U U3 PEAIbHOM KU3HU; YMEHHE BBHIYUCIIATH F€OMETPUUYECKHUE
BEJIMYUHBI (IJIMHA, YToJI, IUIOIAjb, 00bEM, IUIOIAb MOBEPXHOCTH), MCIIOJbB3YS
U3y4eHHbIE (POPMYJIIBI U METObI, B TOM YHUCIIE: TUIOMIA/(b TIOBEPXHOCTH MUPAMM/IBI,
MpU3MbI, KOHYyCa, LWUIWHJpa, IJ0maab chepbl; o0beM KyOa, MPSIMOYTOJBHOTO
napajieNienuneaa, MHpaMUabl, MPU3MblL, LUIUHApPA, KOHYCa, IIapa; yMEHHue
HAXOJUTh OTHOIIIEHHE 00BEMOB MOJAOOHBIX HUTYD
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YMeHune onepupoBaTh MOHATUAMU: MPAMOYIOJIbHAS CHCTEMa KOOPAMHAT, BEKTOD,
KOOPJIMHATBI TOYKH, KOOPJAMHATBI BEKTOpPA, CYMMa BEKTOpPOB, ITPOM3BE/ICHHE
BEKTOpa Ha 4YMCIIO, pa3JIoKeHHE BEKTOpa Mo Oa3ucy, CKaJsipHOE MPOU3BEJECHUE,
BEKTOPDHOE IIPOM3BEACHUE, YIOJd MEXIy BEKTOpaMM; YMEHHE MCIOJIb30BaTh
BEKTOPHBIN U KOOPAMHATHBIA METOJ [l PELICHUs T€OMETPUYECKUX 3a1ad U 3a1a4
JIPYTUX y4eOHBIX IPEIMETOB
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YMmenue BBI6I/IpaTI) HOJ]XO)IS[HII/Iﬁ METOA OJid pPEIICHUA 3aJdadud; ITOHHMAaHHC




3HaYMMOCTH MaTEMaTUKH B U3yYE€HUH MPUPOJHBIX U OOILECTBEHHBIX MIPOLECCOB U
SBJICHUI; YMEHHE PACIIO3HABaTh IIPOSBJICHUE 3aKOHOB MATEMATHKU B HUCKYCCTBE,
YMEHHE NPUBOJIUTH IPUMEPHI MATEMATUYECKUX OTKPBITUN POCCUICKOW U MUPOBOU
MaTEeMaTHYECKON HaAyKH

Hepeqeﬂb JIEMEHTOB COACPKAaHUA, IPOBECPACMBIX HA EI'D nmo maremaTuke

Kon [IpoBepsieMblil 3IEMEHT COAECPKAHUSA

1 Yucna v BBIYKCICHUS

1.1 Hatypanensble u nensie uncia. [Ipu3Haku 1e1MMOCTH LENbIX YUCET

1.2 Panmonanbubie ynicna. OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH, IPOIIEHTHI, OECKOHEUYHbIE
NepuonYecKue Apoou

1.3 Apudpmerndyeckuii KOpeHb HaTypaslbHOM creneHu. JlelicTBus C apupMeTHUeCKUMHU
KOPHSIMH HATYpaJIbHON CTETIEHU

1.4 Crenenp ¢ uenbiM nokaszaresieM. CTENEHb C palMOHAIBHBIM TOKa3areneMm. (CBOMCTBA
CTENIEHU

1.5 CuHyC, KOCHHYC U TaHT€HC YMCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC
YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uucna. [lecaTuuHble U HATYpaJIbHbIE JIOTapU(MBbI

1.7 JleiicTBuTENbHBIE YnCHa. ApUPMETHUYECKHE ONEPALMU C JNEHCTBUTEIbHBIMU YHCIAMHU.
[TpubnukeHHbIE BBIUMCICHUS, MPAaBUA OKPYTJICHMS, NMPUKUAKA U OLIEHKAa pe3ysbTaTa
BBIYMCIICHU I

1.8 [TpeoGpazoBanHue BhIpaKEHHI

1.9 KomnuekcHele uncia

2 YpaBHEHUS 1 HEPABEHCTBA

2.1 [lenble u 1poOHO-pallMOHANIbHBIE YPAaBHEHUS

2.2 HppanmonaibHble YpaBHEHHS

2.3 Tpuronomerpudyeckne ypaBHEHUs

2.4 [TokazarenbHble U JOrapUPMUUECKUE YpAaBHEHUS

2.5 Llenbie u ApoOHO-palOHAIEHBIE HEPABEHCTBA

2.6 HppannoHalibHbIE HEPABEHCTBA

2.7 [TokazaTenpHbIe U TOTapHPMHUUECKUE HEPABEHCTBA

2.8 TpuronoMerpryeckre HEpaBEHCTBA

2.9 CucreMbl 1 COBOKYMTHOCTH YPaBHEHUI U HEPABEHCTB




2.10

ypaBHeHI/ISI, HCPABCHCTBA U CUCTCMBI C ITapaMCTpaMn

211 Martpuua cucteMbl JIMHEHHBIX ypaBHEHUN. OnpeieanTeslb MaTpULIbI

3 Oynkiun u rpaduka

3.1 @OyHkuMs, cnocoOsl 3amaHus (QyHkuuu. ['papuk  ¢yHxuuu. B3aumHo oOpaTHbIE
¢yakuuu. YetHsle n HeueTHbIE pyHKIUU. [leproanueckue GpyHKIMM

3.2 O6uacTp onpeneneHust 1 MHOXECTBO 3HaueHU QpyHkuuu. Hynu ¢pynkiun. [IpomexyTku
3HAKONOCTOSIHCTBA. [IpOMeXyTKM MOHOTOHHOCTH (DyHKIMH. MaKCUMyMbl U MUHUMYMBI
¢ynkuuu. Hanbomnpliee 1 HauMeHblee 3HaUeHHE (PYHKIIUN Ha IPOMEKYTKE

3.3 CreneHHass (yHKIMS C HaTypaJbHBIM U IIeJIbIM NoKa3aTeneM. Ee cBoiicTBa u rpadux.
CpoiicTBa U rpauK KOpHS N-Oi CTENEHU

3.4 Tpuronomerpudeckue GyHKIIUU, UX CBONCTBA U rpaduKu

3.5 [TokazaTenpHas u Jorapudmudeckas QyHKIIUH, UX CBONCTBA U rpaduKu

3.6 Touku pazpeiBa. AcuMnToThl TpadukoB pynkiuii. CBolicTBa (YHKINN, HETPEPHIBHBIX
Ha OTpe3Ke

3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUSI ITOCIIE0BATEIBHOCTEN

3.8 Apudmernyeckas 1 reomeTpudeckas nporpeccuu. opmyia cI0KHBIX IPOLIEHTOB

4 Hauana MmaTemaTnueckoro aHanusa

4.1 [TpousBonnas pyHkuuu. [Ipon3BoiHbIE 371€eMEHTAPHBIX (PYHKIIMIA

4.2 [IpumeHeHre TPOU3BOJHOM K UCCleNOBaHMIO (YHKIMH HAa MOHOTOHHOCTh H
KCTpeMyMbl. HaxokeHune HauOOJIbIIEr0 W HAUMEHbBIIEro 3HaueHUs (YHKIUH Ha
OTpe3Ke

4.3 [TepBooOpa3nas. Muterpan

3) MHoOXxecTBa U JIOTHKA

5.1 MHoxecTBO, onepany HaJ MHOKecTBaMu. Jluarpammsl Ditnepa - Benna

5.2 Jloruka

6 BeposiTHOCTB U cTaTUCTHKA

6.1 OnucarenbHas CTaTUCTUKA

6.2 BepositHOCTB

6.3 KombOunaTopuka

7 I'eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMble ¥ TIOCKOCTH B IPOCTPAHCTBE




7.3 MHororpaHHUKH

7.4 Tena ¥ NOBEPXHOCTU BpaLCHUS

7.5 KoopanHatsl 1 BEKTOpPBI

Pabouasi nporpamma yueOHOro Kypca «Ajredpa n Ha4ajia MAaTeMaTHYECKOT0 AHAJIU3A.

VY4eOHbIf Kypc «Anredpa 1 Havyajia MaTeMaTHIeCKOTO aHaJIM3ay SBJISCTCS OHUM M3 HauOoJee
3HaYMMBIX B TIpOTpaMMeE CpEIHEro oOIero oOpa3oBaHUs, IMOCKOJBKY, C OIHOH CTOPOHBI, OH
obecrieunBaeT MHCTPYMEHTAIBHYIO 0a3y JUIsl M3yUeHHUs BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
JPYrol CTOPOHBI, GOPMHPYET JIOTUYECKOE M aOCTPAKTHOE MBINUICHUE OOYYaIONIMXCsl Ha YpPOBHE,
HE0OXOIUMOM IS OCBOCHHSI HH(POPMATHUKH, OOIIECTBO3HAHUS, UCTOPHUH, CIOBECHOCTH U APYTUX
IUCIUIUIMH. B paMkax TaHHOTO y4eOHOro Kypca OOydaromIuecs OBJIAJCBAIOT YHUBEPCATbHBIM
SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas GOpMYyIUPYET CBOU JOCTHKEHUS B MaTeMaTH4Ieckoi popme.

VY4eOHbIii Kypc anreOppl W Hayajdl MaTeMaTHYeCKOTO aHalHM3a 3aKJIabIBAeT OCHOBY IS
YCTCIIHOTO OBJAJCHHS 3aKOHAMU (DM3WKH, XUMUHU, OWOJIOTHH, TTIOHMMAaHHUSI OCHOBHBIX TCHJICHIIUN
pa3BUTHS SKOHOMHKH W OOINECTBEHHOW >KM3HH, TO3BOJSICT OPHUCHTUPOBATHCS B COBPEMEHHBIX
MU(GPOBBIX W KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPCHHO HCIIONB30BaTh WX IS JaJTbHEHUIIEro
00pa30BaHUs W B MOBCEIHCBHOM XM3HH. B TO e BpeMs oBiajieHHEe aOCTPAKTHBIMH M JIOTUYCCKU
CTPOTHMH KOHCTPYKIHMSIMH alTeOphl U MaTeMaTHYECKOTO aHalli3a Pa3BHBACT YMEHUE HaXOIUTh
3aKOHOMEPHOCTH, 00O0CHOBBIBATH HCTUHHOCTD, JIOKA3bIBATh YTBEPXKICHUS C TTOMOIIBIO WHAYKIIUU U
paccyknartb JAETyKTHBHO, HCIIONB30BaTh OOOOMICHHE W KOHKPETH3AIHi0, a0CTparupoBaHUE W
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUYECKOE MBIIUICHHUE.

B xome wu3yueHms ydeOHOTO Kypca «AnreOpa W Hadala MaTeMaTHYECKOTO aHaln3ay
oOyJaroniecs: TMOJY4YarOT HOBBIM OMNBIT pPENIEHUS MNPUKIAAHBIX 33Jla4, CaMOCTOSTEIHLHOTO
MOCTPOCHUS MaTeMaTUYCCKUX MOJICICH pEaTbHBIX CHUTYallud, WHTEPIPETAIUU IOJTYICHHBIX
pElIeHUId, 3HAKOMATCS C TMpPUMEpaMHU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B mMpupoie, Hayke W
HCKYCCTBE, C BBIJAIONTUMHUCS MAaTeMaTHICCKUMU OTKPBITUSIMU U X aBTOPaMHU.

Y4eOHbIlI Kypc 007aMaeT 3HAYUTENBbHBIM BOCIUTATENBHBIM MOTEHIIMAIOM, KOTOPBIN
peanm3yeTrcs Kak dYepe3 Y4eOHBI Marepuaj, CrocoOCTBYOMUN (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUS, TaK U uepe3 crenuuKky yueOHOU NesTeIbHOCTH, TPEOYIOIIeH MpoIoIKUTEIbHON
KOHIICHTPAIIUU BHUMAHHMSI, CAMOCTOSTEIIBHOCTH, aKKypaTHOCTH ¥ OTBETCTBCHHOCTH 3a MOJYYCHHBIN
pe3yabTar.

B ocHoBe Merommkm oOy4deHuss anreOpe W HadajaM MaTeMaTHYECKOTO aHajan3a JICKUT
JeSITEIIbHOCTHBIN MPUHITUTT O0y4YEHUSI.

B ctpykrype yuebHOro Kypca «AnreOpa M Hadaja MaTeMaTHYECKOTO aHAIM3a» BBIICICHBI
CIIEYIOIINE CONEPIKATEIHbHO-METOUYECKNE JHHUK: «Yuciaa ©u  BBIYUCICHUS», «DyHKIUU U
rpadukn», «YpaBHEHUS W HEpaBEHCTBa», «Hadama maremaTrudeckoro aHamu3a», «MHOXeCTBa |
noruka». Bce OCHOBHBIE COMEPIKATEIBHO-METOJUYECKUE JIMHUU W3Y4YalOTCs Ha MPOTSHKEHUU JIBYX
ner oOy4eHHs Ha YpPOBHE CpPEIHEro O0IIero oOpa3oBaHMsI, €CTECTBEHHO JOTONHSS IPYT Apyra H
MOCTENICHHO HACHIIMAsACh HOBBIMH TEeMaMH W pasfenamu. JlaHHBIA y4eOHBIM Kypc SIBISETCS
WHTETPATUBHBIM, TOCKOJIbKY OOBEOUHSET B ceO€ COAepKaHUE HECKOJIBKHUX MaTeMaTHYeCKUX
JTUCITUIUIMH, TaKuX Kak anreOpa, TPUTOHOMETPHUS, MATEeMATUYCCKHHA aHaIN3, TCOPHS MHOXKECTB,
Maremarudeckas Jioruka u apyrue. [lo mepe Toro kak oOywaromuecsi OBIAfeBalOT BcE Ooiee



HIMPOKMM ~ MaTeMaTUYeCKHM  ammaparoM, Yy HHUX [OcCJeloBaTelibHO  GopMuUpyeTcs U
COBEPILIECHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTUYECKYI0 MOZECIb PEalbHOM CUTYallUH, IIPUMEHATH
3HAaHMS, TOJy4YeHHbIE TMpPU M3YyYEHUH YyueOHOro Kypca, [UIsl pEIIeHUs CaMOCTOSTEIbHO
c(hopMyITMpPOBAHHOM MaTeMaTUUYECKON 3a/1a4uH, a 3aTeM UHTEPIPETUPOBATH CBOW OTBET.

ConeprkarenbHo-MeTOUYeCKasl JIMHUA «Yuciia ¥ BBIYMCICHUS» 3aBepiiaeT (popmupoBaHue
HaBbIKOB HMCIIOJIb30BaHUsl JIEUCTBUTEIBHBIX YHUCEN, KOTOPOE OBLJIO HAyaTo Ha YPOBHE OCHOBHOIO
obuero oOpazoBanus. Ha ypoBHe cpeanero oOmiero oOpa3oBaHusi 0co00€ BHUMaHHUE YIEISETCS
(OpPMUPOBAHHMIO HABBIKOB PAlMOHAJIBHBIX BBIYMCICHHM, BKJIIOYAIOIMX B Cce0sl MCIOJIb30BAaHUE
pasnuuHbIX (OpM 3alMMCH YHCTa, YMEHHE [elaTh MPUKHUAKY, BBINOIHITh MPUOIMKEHHBIC
BBIYMCIICHUS, OLIEHMWBATh YHCIJIOBBIE BBIPAKEHUSA, PAOOTaTh C MATEMaTUYECKUMU KOHCTAHTAMHU.
3HaKoMble OOYYarOIIMMCS MHOXKECTBAa HATYypaJbHBIX, LEJIBIX, PAIIMOHATIBHBIX U JIEHCTBUTEIBHBIX
YuCel JOIOJHSIOTCS MHOXECTBOM KOMIUIEKCHBIX 4YHMCel. B KaXIoM M3 3TUX MHOXKECTB
paccMaTpuBalOTCS CBOMCTBEHHBbIE €My cHelupUYecKrue 3a7adyd W Olepaluu: JeJICHUE Halleso,
OIEpUPOBAHHUE OCTAaTKAMU HAa MHOXECTBE LEJNbIX YHCET, OCOObIE CBOMCTBA pPALMOHAIBHBIX M
UppallMOHANBHBIX YKCeN, apu(pMeTHuecKre orepali, a TaKkKe M3BJICUCHUE KOPHS HaATypalbHOMN
CTEIIEHN Ha MHO)KECTBE KOMIUIEKCHBIX 4YHCeN. braromaps mociaenoBareaIpHOMY pacIIUPEHUIO Kpyra
HCIIOJIB3YEMBIX YMCEI M 3HAKOMCTBY C BO3MOXKHOCTSIMU UX MPUMEHEHUS ISl PEIICHUS Pa3TUUYHbIX
3aad (opMHpyeTcs MPEACTaBICHNE O €IUHCTBE MAaTEMATUKHU KaK HAyKd U €€ PO B MOCTPOCHUU
MoJIeNiel peaabHOro MUpa, IUPOKO UCIIONb3YIOTCS 0000IIEHNE U KOHKPETH3aLU .

Jluaus «YpaBHEHUSI U HEPABEHCTBAY PEATH3yeTCs Ha MPOTSIKEHUU BCEro 00yueHusl Ha ypOBHE
cpenHero ooOmiero oOpa3oBaHUs, MOCKOJIbKY B KakIoM paszene [IporpamMmbsl MpeaycMOTpPEHO
pelleHne COOTBETCTBYIOIIMX 3adad. B pe3ynsrate oOydaromiuecss OBJAJACBAIOT Pa3IUYHBIMU
METOJaMH pEILECHUS PalUOHAIbHBIX, HPPALUUOHANBHBIX, IOKa3aTeJIbHBIX, JOrapuPMUUECKuX H
TPUTOHOMETPUYECKUX YPABHEHUH, HEPABEHCTB U CUCTEM, a TAKXKE 3a/1a4, COAEpKaIlNX MapaMeTpBbl.
[lonydyeHHblE yMEHUS IIMPOKO MCHOJB3YIOTCA TNPU UCCIEIOBAaHUM (QYHKIMA C TOMOIIbIO
MPOM3BOJHON, TPH pEUICHUH TNPUKIATHBIX 3a/ad M 33/a4 Ha HaxOXKJIEHHWE HAuOOJIBIINX U
HauMEHbIINX 3HaueHud ¢QyHkuuu. [laHHas conepkarenbHas JHMHMS BKIIOYaeT B ce0s Takke
dbopMUpOBaHHE YMEHHI BBITIONHATH PAcYEThl MO (opmynaM, MpeoOpa3oBaHUs PAIMOHATIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAaKKE BBIPAKEHUN, COACPIKAIINX
creneHn W Jorapudmel. brmaromaps wu3yueHHIO anreOpaMvyeckoro Marepuaiga pPOUCXOAUT
JTajdbHEHIee pa3BUTHE AJNTOPUTMUYECKOTO W aOCTPAaKTHOTO  MBIIUICHUS  OOydYaromuxcs,
bopMUpYIOTCSI HAaBBIKM JENYKTUBHBIX pacCyKICHHH, paboThl ¢ CHUMBOJIBHBIMH (hopmamu,
MIPEACTaBICHUSI 3aKOHOMEPHOCTEH M 3aBUCMMOCTE B BHUJE PABEHCTB U HEPaBEHCTB. Anredpa
npeniaraet 3QQPEeKTUBHbBIE MHCTPYMEHTHI IS PEIICHHs MPAKTUYECKUX M €CTeCTBEHHO-HAyYHBIX
3a/1a4, HAIATHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKHU.

ConepxkarenbHo-MeToqu4eckass JUHUS «DYHKIIMHM U TpadUKW» TECHO TMEeperieTaeTcs ¢
JIPYTUMHU JIMHUAMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICJIE 3a/1aéT MOCJEeI0BaTEIbHOCTD
u3ydyeHus:  Martepuana. VI3ydyeHue  CTENEHHOW, TOKa3aTeNbHOH, JorapupmMuveckoil u
TPUTOHOMETPUYECKUX (PYHKIIMI, UX CBOMCTB M rpaMKOB, MCIOIb30BAaHUE (QYHKIMM IS pelieHus
3aa4 U3 APYruX y4eOHBIX MPEAMETOB M peajbHON KU3HH TECHO CBA3aHO KaK C MareMaTHYeCKUM
aHaJIM30M, TaK U C PEIICHUEM ypaBHEHUU U HepaBeHCTB. [Ipu 3ToM 6o0sbIIOe BHUMAHUE YICISIETCS
(bOpMUPOBaHHUIO YMEHUSI BbIpaXaTh (POpMylIaMHu 3aBUCUMOCTH MEXIY Pa3IMYHBIMU BEIMYMHAMH,
UCCIIeIOBaTh MOJNy4YeHHbIe (YHKIUMH, CTPOUTh MX Tpaduku. Marepuan 3TOH coaep>KaTelbHON
JIVHUM HALIEJIEH Ha PAa3BUTHE YMEHUM M HABBIKOB, IMO3BOJISIONIMX BBIPAXKATH 3aBUCHMOCTH MEKIY
BEJIMYMHAMHU B pa3Iu4yHON (opme: aHaTUTHYECKOHM, rpadudeckoil u cioBecHoi. Ero msyuenue



CIOCOOCTBYET pa3BUTHIO AJITOPUTMHYECKOTO MBIIUIEHUS, CIOCOOHOCTU K OOOOUICHUIO W
KOHKPETH3AIMH, UCTIOIH30BAHUIO aHAJIOTHH.

ConepxxarenbHast JuHug «Hauyanma maremMarnyeckoro aHain3a» IO3BOJISIET CYHIECTBEHHO
pacIIMpUTh KPYyT KaKk MaTeMaTHYECKUX, TaK U MPUKIAJHBIX 337a4, JOCTYIMHBIX 00yJaromumcs, TakK
KaK y HHUX TMOSIBJISIETCS BO3MOXHOCTH CTPOHUTH T'PaQUKU CIOXKHBIX (PYHKIMHA, OMPENeNsTh HX
HanOONbIINEe M HAaWMEHBIINE 3HAYCHHS, BBIYUCIATH IUIOMAAn GUTyp M OOBEMBI TeJ, HaXOAHWTH
CKOPDOCTH U YCKOpeHHus TporeccoB. J[laHHas copep:karenbHas JHMHHUS OTKPBIBA€T HOBBIE
BO3MOKHOCTH TTOCTPOEHHUSI MAaTEMAaTUYECKUX MOJIENICH peanbHBIX CUTYallHid, TO3BOJSIET HAXOAHUThH
HawiIydlllee pelieHrue B MPUKIAJAHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMHYECKHUX, 3ajadax.
3HAaKOMCTBO C OCHOBAMHM MAaT€MaTHYECKOTO0 aHaju3a CIHOCOOCTBYET PpAa3BUTHUIO a0CTPaKTHOIO,
(bopMaIbHO-IOTUYECKOTO W KPEaTUBHOTO MBIIUICHUS, (HOPMHUPOBAHUIO YMEHHM pacro3HaBaTh
MIPOSIBIICHUSI 3aKOHOB MAaTE€MaTWKW B HayKe, TEXHUKE M HCKyccTBe. OOywarommecss y3HAIOT O
BBIJIAIOIINXCS pe3ylibTaTaX, MOJy4YEeHHBIX B X0J/I€ Pa3BUTHSI MAaTEeMAaTUKH KaK HAyKH, U 00 UX aBTOpax.

ConeprxarenbHO-MeTonu4ecKas THHUsA «MHOXKECTBa W JIOTUKA» BKJIIOUAET B CEOSI DJIEMEHTHI
TEOpUM MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeOopeTHKO-MHOKECTBEHHBIC IPEICTABICHUS
MIPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTHUKW W MpPEUIararoT HanOoJee YHUBEPCATbHBINA S3BIK,
OObEIMHAIOMNNA BCE pa3fesibl MareMaTUKU U €€ TPWIOKEHUN, OHU CBA3BIBAIOT pa3HbIE
MaTeMaTu4ecKue IUCIUIUIMHBL W UX MPUWIOKEHHs B enuHoe Ienoe. IloaTtomy BakHO [aTh
BO3MOXKHOCTh OOydYaromeMycss TIOHMMarhb TEOPETHKO-MHOKECTBEHHBIH SI3BIK  COBPEMEHHOM
MaTeMaTUKH M HMCMOJIb30BaTh €0 JJIsi BBHIPAXKEHUS CBOUX MBICIEH. J[pyruM Ba)KHBIM HpPHU3HAKOM
MaTeMaTHKH KaK HayKW CJeayeT TNpPU3HaTh CBONCTBEHHYIO €H CTpPOroCcTh OOOCHOBAaHWHA W
CJIeIOBaHUE OIpeleEHHBIM TMpaBUjaM TOCTPOSHUS JO0Ka3aTelbCTB. 3HAKOMCTBO C 3JEMEHTaMHU
MaTeMaTHYeCKOW JIOTHKH CIHOCOOCTBYET pAa3BUTHIO JIOTHYECKOTO MBIIUICHAS OO0ydJaronInxcs,
MO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS HAa OCHOBE JIOTUYECKUX MpaBwil, (GOPMUPYET HABBIKU
KPUTHYECKOTO MBITIICHUSI.

B yuebHom kypce «AunreOpa M Havyajga MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOTO MOJCIMPOBAHUS, KOTOPbIE MPU3BaHbI CIIOCOOCTBOBATH ()OPMHUPOBAHUIO HABBHIKOB
MOCTPOCHHUS MOJIENIEN pEaNbHBIX CUTYallud, MCCIeNIOBaHUS 3THUX MOJENIeH C IMOMOUIbIO ammapara
anreOppl ¥ MaTeMaTUYeCKOTO aHalln3a, HHTEPIPETAINH MOJTYIeHHBIX Pe3yJabTaToB. Takue 3amaHus
BIUIETEHBI B K&XJIBI U3 Pa3/eIoB MIPOrpaMMBbl, MOCKOIBKY BECh MaTepuaj y4eOHOro Kypca IHpOKO
UCTIONB3YEeTCs ISl PelIeHHus MPHUKIATHBIX 3amad. [Ipu pemeHnn peanbHBIX MPAaKTUYECKUX 3a/1ad
oOydaromuecss  pa3BUBAalOT  HAOMIONATENIBHOCTb,  yYMEHHE  HAaXOAUTh  3aKOHOMEPHOCTH,
abcTparupoBaThbCsi, HMCIOJIb30BaTh AHAJNOTHI0, 0000IAaTh W  KOHKPETU3UPOBaTh MpoOIeMy.
JlesiTenbHOCTh MO  (POPMUPOBAHUIO HABBIKOB PELICHHUS MNPUKIATHBIX 3aad OpraHu3yeTcsl B
MpOIeCcCe U3YUCHHUS BCEX TEM Y4eOHOTO Kypca «Anredpa 1 Hadyaja MaTeMaTHIeCKOTO aHAIHA3ay.

Ha uzydenue yaeGHOTO Kypca «Anredpa u Hayajila MaTeMaTUYeCKOTO aHau3a» OTBOAUTCS 272
gaca: B 10 xiacce — 136 gacoB (4 daca B Hezieno), B 11 kimacce — 136 yacoB (4 daca B HEJIEIIO).

COAEPXAHUE OBYUEHUSA

10 KJIACC
Yuciaa v BbIYMCICHUS
Panmonanbupie uncna. OOBIKHOBEHHBIC M JACCATUYHBIC APOOH, MPOIEHTHI, OCSCKOHEYHBIC
nepuoanueckue npodu. [lpumenenne apoOeil W MPOIEHTOB sl pEelIeHHUs MPUKIATHBIX 3a7a4d U3
PAa3JMYHBIX OTPACIIEN 3HAHUW U PEAJIbHOM KU3HU.



HeiictBuTenbHble yHcia. PanuoHanbHble M HMppalMOHaNIbHbIE 4HCla. ApUpMETHUYECKUE
Oomnepauud C JECUCTBUTEIbHBIMU YHCIaMUA. MOayiab HEMCTBUTEIBRHOIO YHCIA W €ro CBOMCTBA.
[TpubamxE€HHBIE BRIUMCIICHUS, PABUJIA OKPYIJICHUS, TPUKUIKA U OLIEHKA PEe3y/IbTaTa BbIYUCICHUM.

Crenenb ¢ uenbiM mnokaszateneMm. bunom Hpiorona. Mcnonb3zoBanue mnoaxonsiiei ¢Ghopmbl
3aMKUCH AEUCTBUTEIBHBIX YMCEN AJI PELIECHUS MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHbIX.

Apudpmernyeckuil KOpeHb HATYPaJIbHON CTENIEHHU U €r0 CBOICTBA.

Crenenp C palMOHAIBHBIM MOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIIbHBIM
ITOKa3aTeJIEM.

Jlorapudwm yucna. Coiictsa jorapudma. [lecaruunbie U HaTypaJibHbIE JIOTapU(MBI.

CuHyC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC U
aApKTaHI'€HC YKMCIIOBOIO apTyMEHTA.

YpaBHeHNs 1 HEPABEHCTBA

ToxaecTBa W  TOXKICCTBEHHBIE TMpeoOpa3oBaHUsA. YpaBHEHHE, KOpPEHb YpaBHEHUS.
PaBHOCMIBHBIE YpaBHEHMS U ypaBHEHUA-CIEACTBUA. HepaBeHCTBO, penieHne HepaBeHCTBaA.

OcHOBHBIE METOABl PEIICHUS WENbIX U APOOHO-PANMOHAIBHBIX YpaBHEHUN M HEPaBEHCTB.
MHoOrousieHbl OT OAHOW NEpEeMEHHOM. /[eneHne MHOro4JeHa Ha MHOTOWIEH C OCTarkoM. Teopema
be3y. MHorowieHsl ¢ 1ieasiMu koddduiinenramu. Teopema Buera.

[IpeoGpazoBaHs YUCIOBBIX BRIPAKECHHM, COEPIKALIUX CTETIEHU U KOPHHU.

HppanmonansHele ypaBHeHUS. OCHOBHBIE METO/IbI PEILICHNS UPPALMOHAIBHBIX YPaBHCHHM.

[Toka3arenbHble ypaBHEeHUsI. OCHOBHBIE METObI PEUICHUS TOKA3aTEeIIbHBIX YPABHEHUH.

[IpeoGpazoBaHue BbIpaKEHHM, COEPKAIUX JTOTapUPMBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METOJIbI PEIICHUS JTOTapu(PMUIECKUX YPaBHEHUN.

OcHoBHbIe  TpUroHOMeTpuueckue (opmynsl. [IpeoOpazoBaHue TPUTOHOMETPUUECKUX
BbIpakeHUH. PenieHne TpUroHoMeTpUIeCKUX ypaBHEHUH.

Pemenne cucreM nMHEHHBIX ypaBHEeHHMHA. Marpuma CHCTEMBl JIMHEHHBIX YPAaBHEHHM.
Onpenenurens MaTpULbl 2X2, €ro FeOMETPUUECKUI CMBICI U CBOWCTBA, BHIYMCIIEHUE €TI0 3HAYCHUS,
IIPUMEHEHHE OIPEACIIUTENS JUIsl PEIICHNs] CUCTEMBI JJUHEHHBIX YpaBHEHMI. PelleHne npukiaaHbix
3a7]a4 C TMOMOIIBIO CUCTEMBl JIMHEWHBIX ypaBHeHUU. lccienoBaHne NOCTPOCHHOW MOJICNH C
MTOMOILIBEO MATPHUI] U OTIPEIECITUTEIEH.

[TocTpoeHne mareMaTHYEeCKUX MOJENEH pEalbHOM CHUTyallMd C IOMOIIBI0 ypPaBHEHHU U
HEpaBeHCTB. [ [pyMeHeHne ypaBHEHNI U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX 3a7a4d U 3a7a4 U3
Pa3TUYHBIX 00JaCTE HAYKU U peabHOM KU3HH.

DOyHKUMH U TPaPUKH

Oyukims, crnocoObl 3amanust (yHKMU. BzaumHo oOparHeie Qynkuuu. Kommnosurius
¢bynkuuil. I'paduk QyHkunu. SnemeHtapHble npeodpazoBaHus rpadukoB QyHKIUH.

OO6nacTh ompezeneHuss U MHOXeCTBO 3HaueHWU (yHkumu. Hymm dyakmuu. TlpomexyTku
3HakonocTtossHCTBA. UErHble M Heu€tHble ¢yHkiuu. Ilepumogmueckue ¢yukiuu. I[IpomexyTku
MOHOTOHHOCTH (QyHKIMU. MakcuMymMbl ¥ MUHUMYMBI (GyHKuud. HamOonpinee W HauMeHblIee
3HaYeHUs PYHKIIMU Ha TPOMEKYTKE.

JIunelinasi, KBagpaTu4Has M JpOOHO-TUHEHHAs (YHKIHMU. DIIEMEHTapHOE HUCCIIEAOBAaHUE U
MOCTPOEHUE UX IPAPUKOB.

CrenenHass (pyHKIMS C HaTypaJbHBIM M LEJbIM Toka3areneMm. EE cBoiicTBa U Tpaduk.
CpoiicTBa M TrpaguKk KOpHS N-OM CTENEeHW Kak (PyHKIUHU OOpaTHOM CTENEeHH C HaTypaJlbHbIM
IIOKa3aTeJIEM.



[TokazarenbHass u jorapupmuyeckas (pyHKUMH, MX cBOMcTBa M rpaduku. Mcnonb3oBaHue
rpadukoB QYHKIHMA U pelIeHus] YpaBHEHUH.

Tpuronomerpuueckasi OKpyHOCTb, ONpeieSIeHne TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO
aprymMeHTa.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJIbHBIX Tpoleccax W sABIeHUsAX. [ paduxu peanbHBIX
3aBUCHMOCTEM.

Havana maremaTndeckoro anajaimsa

IlocimenoBareIbHOCTH, CIIOCOOBI 3aJaHMs ITOCIICIOBATEIFHOCTEH. MeToa MareMaTudeCKOu
WHIYKUAU. MOHOTOHHBIE M OIpaHWYEHHBIE MOCIEAOBAaTebHOCTH. VIcTOpHs BO3HMKHOBEHUS
MaTeMaTUYeCKOro aHaJIn3a KaK aHalin3a 0ECKOHEYHO MaJbIX.

Apudmerndeckass 1 TeoMeTpuyeckasi mporpeccun. beckoHeuHo yObIBaroiasi reoMeTpuieckas
nporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH TeoMETpUUecKor mnporpeccuu. JIMHEHHBIN U
AKCIIOHEHUIHAJIBHBIA pocT. Yucno e. @opmyna CIOKHBIX MPOLEHTOB. Vcnoap30BaHne MpOrpeccuu
JUTS pELICHUs pealbHbIX 3a]a4 IPUKIIATHOTO XapaKTepa.

HemnpepriBubie (yHKIMM ¥ UX cBolicTBa. TOUKM pa3pbiBa. ACUMIITOTHI TPAaPUKOB (PYHKIIHIA.
CpoiicTBa (QYHKIMII HENpPEphIBHBIX HA OTpe3ke. MeToj MHTEpBAJOB AJIs PEIICHUS HEPaBEHCTB.
[IpumeHeHre CBOWCTB HEMIPEPHIBHBIX (DYHKITUHN JJIs PEIlIeHUs 3a/1a4.

[lepBast u Bropas mpousBoaHble (QyHKIUU. OmpenencHUe, TeOMETPUYECKU U (HU3HUECKUN
CMBICIT IPOU3BOAHON. YpaBHEHHE KacaTeabHOU K rpaduKy (QyHKIIUH.

[IpousBoaubie 3neMeHTapHbIX (QyHKUUNA. [IpousBogHAs CyMMBI, TPOU3BENIEHUS, YACTHOTO U
KOMIMO3UIIUU (PYHKITHI.

MHo:kecTBa M JIOTHMKA

MHOXeCTBO, OIEpalMyi HaJl MHOXECTBAaMHU W WX CBoMcTBa. [[narpammel Ouinepa—BenHna.
[IpuMeHeHre TEOpPEeTUKO-MHOKECTBEHHOTO anmapara JJig ONHCAaHUs pPEalbHBIX IPOIECCOB U
SBJICHUH, TIPU PEILICHUH 33]1a4 U3 IPYTHX y4eOHBIX IPEIMETOB.

OmnpeneneHue, TeopeMa, CBOMCTBO MaTEeMAaTHUYECKOTO OOBEKTa, CIEJCTBHE, NOKa3aTelIbCTBO,
PaBHOCUJIbHBIE YPABHEHHUS.

11 KJIACC

Yucua v BIYUCTICHUS

Harypaneuble w nensle uncna. llpumMeHeHMe mNpH3HAKOB JACIMMOCTH IEJBIX YHCEN,
HamOonbpImii obmuit genutens (nanee — HOJl) u Hammensinee obmiee kpatHoe (mainee — HOK),
OCTAaTKOB MO MOAYIIO, aIropuT™Ma EBKinaa aist pemenns 3a1a4 B LEJbIX YUCIax.

KommiekcHpie umcna. AusreOpavueckass W TpUTOHOMETpHuYecKas (OpMBI  3amucu
KOMITJIEKCHOTO 4Hclia. Apudmernueckue omepanud ¢ KOMIUIEKCHBIMU uuciamu. M3o0paxeHue
KOMIUIEKCHBIX YKCEJ HAa KOOpAMHATHOW Iuiockocth. @opmyna Myaspa. KopHu n-oil crenenu w3
KOMIIJIEKCHOTO yHcia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl s peleHuss (U3NYecKux u
Tr€OMETPUYECKUX 3aad.

YpaBHEHUA M HEPABEHCTBA

CucreMa U COBOKYIMHOCTb YPABHEHHIl M HEpPaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CHUCTEMBbI-
ciencTBus. PaBHOCWIIbHBIE HEPABEHCTBA.

OTOOp KOpHEH TPUIOHOMETPUYECKUX YPAaBHEHMM C IIOMOIIBIO TPUTOHOMETPUUYECKOM
OKPYXXHOCTHU. PerieHne TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METO/IBI PEIICHHUS TOKA3aTeIbHBIX U JIOTAPHU(PMHUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS] UPPALMOHAJIBbHBIX HEPABEHCTB.



OcCHOBHBIE METONIBl PEUICHUSI CUCTEM M COBOKYNHOCTEW palMOHAJbHBIX, UPPAllMOHAJIbHBIX,
MOKA3aTeIbHBIX U JIOTAPU(PMHUUECKUX YPABHEHHIA.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMHu.

IIpuMeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a7ad U 3a1ad
U3 pa3IUYHbBIX 00JacTel HAYKU U peajbHOM KU3HU, UHTEPIPETaLlUs MTOJIyYeHHBIX PE3YAbTAaTOB.

DOyHKUMH U TPaPUKH

I'padux xommoszunmu ¢yukumii. ['eomerpuyeckue o0pa3bl ypaBHEHH U HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpuueckue GyHKIIUU, KX CBOMCTBA U TPapUKH.

I'paduueckue MeTonbl pelieHUs ypaBHEHHM W HEpaBEHCTB. |paduueckre MeToIbl pelieHus
3a/1a4 C mapaMeTpaMH.

Ucnonws3zoBanne rpadukoB QPyHKIUHN [JIs1 UCCIIEIOBAHUSI IIPOLIECCOB M 3aBUCUMOCTEN, KOTOPHIE
BO3HUKAIOT MIPH PEIICHUH 3a7a4 U3 APYTUX YYEOHBIX MPEAMETOB U PEATbHOMN KU3HU.

Hauyasa maTeMaTH4ecKOro aHaju3a

[IpumeHeHne MPOU3BOJHON K HUCCIECTOBAHHIO (PYHKIIMA HAa MOHOTOHHOCTH U JKCTPEMYMBL.
Haxoxaenne HanOobIIero 1 HAMMEHBIIIETO 3HAYCHU I HEMPEPHIBHOW (PYHKIIMN Ha OTpPE3KE.

[IpuMeHeHre npou3BOIHOM AJI1 HAXOXKACHUS HAWJTYUIIEro pelieHusl B MPUKIAJHbIX 3a/1a4ax,
VTS OIIPEICICHHSI CKOPOCTU U YCKOPEHHUS MpoIiecca, 3aaHHOTr0 GOpMYIIoii Wil TpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. llepBooOpa3zHbIe 3IEMEHTAPHBIX
¢bynkuii. [IpaBuna HaxoxAeHHS TIEPBOOOPA3HBIX.

WNHuterpan. I'eoMerprueckuii cMbICI MHTETpaja. Beauciaenne onpenenéHHoro uHTerpaia mno
dhopmyne HeroroHa-JIeitOHuMIIA.

[IpumeHenne wuHTErpajga Uid HaXOXKACHHUS IUIOMAAEH IUIOCKMX GUIyp U 00BEMOB
T€OMETPUUYECKHUX TEll.

[Ipumepsr pemenuit nuddepeHurnanbHbIX ypaBHEHHH. Maremarndyeckoe MOJEIUpOBaHUE
pealIbHBIX MPOIIECCOB C MOMOIIBIO AU PepeHIINATBEHBIX YPABHEHUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHYECKOTI'O AHAJIN3A» (YIUIYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMU A

JIMUHOCTHBIE PE3VYJIBTATBI

1) rpaaaHCKOro BOCIMTAHUS:

c(hOpPMUPOBAHHOCTD TPAKIAHCKOM MO3HUIIMH 00YJArOIIeT0Cs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUMCKOTO OOIECTBa, MPEACTaBICHHE O MAaTEeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUHN, MPOIEAYP TPaKIAHCKOTO 001ecTBa (BEIOOPHI, OMPOCHI U APYTOE),
yMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH MHCTUTYTaMU B COOTBETCTBUHM C WX (YHKIHMSIMHU U
Ha3HAuYCHUEM,;

2) NaTPHMOTHYECKOT0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh POCCUICKON TPakJaHCKOH HMAEHTUYHOCTH, YBO)XKEHHUS K IMPOLUIOMY U
HACTOAILIEMY POCCUHCKOW MareéMaTUKH, IEHHOCTHOE OTHONIEHHE K JOCTHXKEHUSM POCCUHUCKUX
MaTeMaTuKOB U POCCUMCKONM MaTeMaTHYE€CKOM IIKOJIbI, HCIIOJIB30BAHUE ITUX JOCTHXKECHUN B JPYTUX
HayKaX, TEXHOJOTHsIX, cpepax SIKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:



OCO3HaHME JAYXOBHBIX IIEHHOCTEW pOCCHUHCKOro Hapona, cOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMUSI, STUYECKOTO MOBEJEHHUS, CBA3aHHOTO C MPAKTUYECKUM MIPUMEHEHHEM JOCTHKEHUN HAyKU
U ICSITeNIbHOCTHIO0 YUEHOT0, 0CO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMUBOTO OymyIIero;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYAsl 3CTETHKY MaTE€MaTH4YECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, PEUICHHM, pacCyXJACHUH, BOCIPUUMUMBOCTh K MaTeMaTHUYECKHUM AacHeKTaMm
pa3IMYHBIX BUJOB UCKYCCTBA;

5) puznveckoro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHUS NMPUMEHSATh MaTeMaTUYeCKHe 3HAHUS B MHTEpecax 3I0pOBOTO U
6e3omacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBBIO (3I0pOBOE MUTAHHUE,
cOaJlaHCUPOBAHHBIN PEXKUM 3aHITHIM M OTJBIXA, peryasipHas (pu3nuecKkasi akTUBHOCTb), PU3NYECKOE
COBEPILICHCTBOBAHUE MIPHU 3aHITUSX CIIOPTUBHO-03/I0POBUTEIILHON JIEATEIHOCTHIO;

6) TPy10BOr0 BOCIMTAHMS:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IEHHOCTU TPYHOJIOOUs, MHTEpPEC K pa3audyHbIM cdepam
po(ecCHOHaNBPHON JESTENBHOCTH, CBSI3aHHBIM C MaTeMaTUKOM W €€ TPHIOKEHUSMHU, YMEHUE
COBEPIIIATh OCO3HAHHBIN BHIOOP Oyayiiel npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HCHHBIC
IUJIaHbl, TOTOBHOCTh M CHOCOOHOCTh K MaTreMaTH4eCcKoMy OOpa3oBaHUIO M CaMOOOpPa30BaHHUIO Ha
MPOTSKEHUHM BCEW >KM3HM, TOTOBHOCTh K AKTHBHOMY YYacCTHIO B PEIICHHHM NMPAKTUYECKUX 3a1ad
MaTeMaTH4YeCKOM HapaBICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMS:

c(HOpMUPOBAHHOCTh  DKOJIOTUUECKOW  KYJIBTYpbl, TIOHUMAaHUE BIUSHUS  COIMATIbHO-
SKOHOMHUYECKUX TMPOLECCOB HAa COCTOSHUE NPUPOAHOW U COIMAJIBHOM Cpelbl, OCO3HAHUE
100aTbHOTO XapaKTepa IKOJOTHUYECKUX MpOoOJIeM, OpUEHTAIlMS Ha MPUMEHEHHE MaTeMaTH4YeCKUX
3HAHMN ISl pelieHus 3a7a4d B 00JIaCTH OKPYXKAlolIei cpeibl, TUIAHUPOBAHKE MOCTYIKOB U OI[EHKU
WX BO3MOXKHBIX TIOCJICICTBUH JJISI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHd U OOIIIECTBEHHOW MPAKTHKH, TOHMMAaHUE MaTEMaTHYECKON HAayKd Kak cdepbl YeTOBEUECKOH
NeSTeTLHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYMMOCTH JJIsl PA3BUTHUS LIMBUIIU3AIINH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYeCKOM KyJIbTypOd KakK CpeICTBOM IIO3HAHHWS MHUpPa, TOTOBHOCTH
OCYIIECTBIISITh MPOCKTHYIO U UCCIIEIOBATEILCKYIO JIESITEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IBTATbBI
ITo3HaBaTeIbHBbIEC YHUBEPCAJIbHBbIE YUeOHbIe 1eHCTBUA

ba3oBble Jornuyeckmne aeiicTBHS:

BBIABIIATH W XapaKTepHU30BaTh CYIICCTBEHHBIC TIPH3HAKKM MAaTeMaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOIIEHUN MEXIY MOHATUIMU, (OPMYIUPOBAThH ONPEACICHUS OHATUH, YCTaHABINBATh
CYIIECTBEHHBIN MPU3HAK KiIaccu(HUKaIy, OCHOBaHUS IJIsi OOOOIICHUS W CPaBHEHUS, KPUTECPUU
MPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATH, (OPMYIUPOBATH U TPEOOPa3OBBIBATH CYXKIEHUS: YTBEPAWTEIbHBIC U
OTpHUILIaTeIbHbIE, CIMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TPOTHBOpeuHs B (akKTax,
TAHHBIX, HAOMIOECHUAX U YTBEPKACHUAX, MIPEyIaraTh KPUTEPHUH VISl BBISIBJICHUS 3aKOHOMEPHOCTEH
Y IIPOTUBOPEYUHL;



JieNiaTh  BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKJIOUEHUN, YMO3AKIFOUEHUH 110 aHAJIOTUU;

IIPOBOJIUTH CaMOCTOSITEIBHO J0Ka3aTelIbCTBa MAaTeMATUYECKUX YTBEPKACHHUM (IpsIMble U OT
MIPOTUBHOTO), BHICTPaNBaTh ApIr'yMEHTALIMIO, IPUBOJIUTE IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CY)K/ICHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pemieHusl y4yeOHOW 3a/aud (CpaBHUBATh HECKOJIBKO BAapHAHTOB PEILCHUS,
BBIOMpaTh HanboJiee MOIXOAAIIUN C YYETOM CaMOCTOSITEIHHO BBIICIEHHBIX KPUTEPUEB).

basoBble ucciieqoBarebCKue 1eHCTBUA:

UCIIOJB30BaTh BOMPOCHl KaK HMCCIENOBATEIbCKU WHCTPYMEHT IO3HaHUS, (HOPMYIUPOBATh
BONPOCHI, (PUKCHPYIOIIME MPOTUBOPEUYHE, MpPOOJIIEMY, YCTAaHABIMBATH MCKOMOE U JIAHHOE,
(bopMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHCHHE;

IPOBOIUTH ~ CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIM ~ AKCHEPUMEHT,  HMCCIEJOBAHHE IO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, SIBJIEHUS, TMPOIECCa, BBISBICHUIO
3aBUCUMOCTEN MEXIy 00BEKTaMU, SIBJICHUSIMU, POLIECCAMU;

CaMOCTOSITENIBHO (OPMYTUPOBaTh OOOOIIECHUS W BBIBOIBI IO pe3yJbTaraMm MPOBEIEHHOTO
HaAOJIOIEHNs], UCCIIEI0BAHUS, OLEHUBATh JIOCTOBEPHOCTh IMOJIYYEHHBIX PE3YJIbTaToB, BHIBOJOB M
00001IICHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIJBUTATH MPEIOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIATh Je(UUUTHI MH(OPMALMU, JAHHBIX, HEOOXOIMMBIX JJI OTBETAa Ha BONPOC U N
pelIeHus 3a/1a4H;

BbIOMpaTh  MH(OpPMAIMI0O W3  HCTOYHUKOB  pa3IUYHBIX  THUIIOB,  aHAJIU3UPOBATh,
CUCTEMAaTHU3UPOBATh U HUHTEPIPETUPOBATH HH(HOPMALIMIO PA3TUYHBIX BUIOB U (HOPM MIPEICTABICHUS;

CTPYKTYypUpPOBaTh MH(GOPMALIMIO, MPEACTABIATh €€ B Pa3NIUYHBIX (hOpMax, WIUTFOCTPUPOBATH
rpaduuecku;

OLIEHMBATh HAAEKHOCTh MH(OPMALIUK IO CAMOCTOSTENIBHO C(HOPMYIUPOBAHHBIM KPUTEPUSIM.

KoMMyHMKaTHBHBbIE YHHBepcaJbHbIE YUeOHbIe JelicTBUSA

Oouienue:

BOCIIPUHUMATh U (OPMYIHPOBATH CYXJACHHS B COOTBETCTBUU C YCIOBUSMHU M IEIAMU
oOIIeHMsl, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUChMEHHBIX TEKCTaX,
JlaBaTh MOSICHEHUS TI0 X0y PEIICHUS 3a]]a4i, KOMMEHTHPOBATh TIOJyYEHHBIN PE3y/bTarT;

B XO/l€ OOCYXJEHHS 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOW TEMBbI, MPOOIEMBI,
penraeMoi 3aja4du, BBICKA3bIBaTh HWJICH, HAIICJICHHBIC HAa IOUCK DEIICHUS, COMOCTAaBJIATH CBOU
CYXKJICHUS C CYKICHUSMHU JPYrMX Y4YaCTHUKOB JHMANIOTa, OOHAPYXHMBATh pa3lIMYMe U CXOJICTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HhOPMYIUPOBATH PA3HOTIIACHS, CBOM BO3PAXKCHUS;

MPENICTABISATh PE3YJbTaThl pEIIeHUS 3aJa4yd, OKCIEPUMEHTa, WCCICIOBAaHUS, IPOCKTa,
CaMOCTOSITEIIBHO BBIOMPATh (popMar BBICTYIUICHHS C YY4ETOM 3ajad MPE3CHTAIMK U 0COOCHHOCTEH
ayIUTOPHH.

PeryisiTuBHbIe YHUBepcajbHbIe y4eOHbIe JeiicTBUSA
Camoopranusanus:



COCTaBJIATh IUIaH, QITOPUTM pELIEHHUs 3aJadd, BBIOMpaTh CIOCOO0 pelleHHus ¢ Y4ETOM
UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUI ¢ YIETOM HOBOM MH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBI HHTEJICKT:

BJIaJICTh HaBBIKAMM IO3HABATEJIbHOM PEe(IEKCHUH KaK OCO3HAHUS COBEPLIAEMBIX AEHCTBUN U
MBICIIUTENBHBIX MPOLECCOB, UX PE3YAbTATOB, BIAJETh CHOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIS
IIpoLecca U pe3yibTrara peleHuss MaTeMaTHYeCKOM 3a/1a4H;

NpEIBHUJIETh TPYIHOCTH, KOTOPbIE MOIYT BO3HUKHYTh IPH PEIICHWU 33Ja4d, BHOCHUTH
KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWJEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYAHOCTEM;

OLIEHUBAaTh COOTBETCTBHE pe3ylbTaTa LEIH U YCIOBHUSIM, OOBSICHATH NMPUYUHBI JOCTHKEHUS
WIM  HEJOCTM)KEHHS  pe3yJabTaroB  JACSATENIbHOCTH, HAaXOAUTh OLIMOKY, JaBaTb  OLEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEJIBHOCTD:

MOHMMAaTh U HCIOJB30BaTh NPEUMYIIECTBA KOMAaHAHOM M HMHAWBHUIYaIbHOM pabOTHl NpHU
pelieHnd Y4eOHbIX 3a7ady, NPUHUMATh LEJb COBMECTHOW JI€ATEIbHOCTH, IJIAaHUPOBATH
OpPTraHU3allMI0 COBMECTHOW pabOThl, pacHpenesiaTh BUABI pabOT, JOrOBapHUBAThHCS, OOCYXKAAaTh
IPOLECC U Pe3yNbTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JIHO/IEH;

y4acTBOBaTh B TIpPyHmnoBbIX (opmax padboTel (0OcykIaeHHs, OOMEH MHEHHUH, «MO3TOBBIE
HITYPMBD» U MHBIE), BBIIIOJHATH CBOIO YacTh PaOOThl U KOOPIAMHUPOBATh CBOU JIEHCTBUS C IPYTUMHU
YJIeHaMHd KOMaHJbl, OII€HMBAaThb Kaue€CTBO CBOETO BKJIaJa B OOIIMIA NPOAYKT IO KPUTEPHSM,
c(opMyIIMPOBaHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUSI.

NPEAMETHBIE PE3VJIBTATbBI

K konnmy oOyuenus B 10 kaacce oOyyaroumuiicss MNOMYYUT CIEAYIOLIUE TNPEAMETHBIE
pe3yabTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMmbl yueOHOro kKypca «Aurebpa W Hadana
MaTEMaTUYECKOTO aHAITU3»:

Yucsia v BbIYUCTICHUS:

CBOOOJIHO OIEpPUPOBaTh MOHATUSMHU: PAIMOHAIBLHOE YHUCIO0, OECKOHEYHAsl NepUuoauvecKas
ApoOb, MPOLIEHTHI, UPPALMOHAIEHOE YHUCII0, MHOXKECTBA PAIlMOHAIBHBIX M JCHCTBUTENBHBIX YUCE,
MOJYJIb IEUCTBUTEIBHOTO YHCIIA;

MPUMEHATH IPOOM U MPOLEHTHI U PEIICHUS NMPUKIAIHBIX 33134 U3 PAa3IMYHbIX OTpaciei
3HaHUM U peaNbHOW KU3HU;

NPUMEHATh NPUOMIDKEHHBIE BBIUMCIICHUS, NpaBUia OKPYIVICHHS, NPUKUIKY U OLEHKY
pe3ynbTaTa BIYMCICHUH;

CBOOOZHO OIEPUPOBATH IOHSATHEM: CTENEeHb C IeNbIM IOKa3aTeleM, HCIOJIb30BaTh
NOJXONAIYI0 (OpMy 3amucu JEeWCTBUTEIBHBIX YHWCEN JUIsl PEIICHHUs] MPaKTHYECKUX 3a4ad |
NIPE/ICTABICHUS JAHHBIX;

cBOOOJIHO OIEpUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATYpaJbHON CTENEeHH;

CBOOOIHO OIEPHPOBATH MOHATUEM: CTEIIEHB C PAIlMOHAIBHBIM ITOKa3aTeNeM;

CcBOOOIHO OMEpUpOBaTh MOHATUSMU: JIOrapudM 4YHCla, AECATUYHBIE M HaTypaslbHbIE
norapuMsl;

CBOOOJIHO OIEpPUPOBaTh TMOHATUSAMU: CUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO
apryMeHTa;

OINEepUPOBATH MOHATUSIMH: APKCUHYC, ADKKOCUHYC U apKTAHT'€HC YUCIOBOTO apryMEeHTa.



YpaBHeHUS M HEPABEHCTBA:

CBOOOIHO OMEPUPOBATH MOHITHUAMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, PAaBHOCHIIbHBIC
YpaBHEHHUSI U YPaBHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBRA;

NPUMEHSATh PpA3IMYHbIE METOABl PEIICHUS PAlUOHAJBHBIX W JAPOOHO-pPAIlMOHAIBHBIX
yYpaBHEHUIA, TPUMEHSITh METO/I MHTEPBAJIOB ISl pEIICHUS] HEPABEHCTB;

CBOOOZHO OINEPHUPOBATH TMOHSATHSIMH: MHOTOWIEH OT OIHOW NEepPEeMEHHOW, MHOTOWICH C
1enbIMU KodduiimenTaMu, KOpHU MHOTOWIEHA, PUMEHSTh JIeJICHUE MHOTOYJIEHA Ha MHOTOUJIECH C
ocTarkoM, TeopeMy besy u Teopemy Buera s penrenus 3agay;

cBOOOJIHO OTEpUPOBATH MOHATUSAMU: CUCTEMA JIMHEWHBIX YpaBHEHUH, MaTpUIIa, OTPEACITUTEND
MaTpuibl 2 X 2 U €ro reOMETPUYECKUN CMBICH, UCIIOJIb30BaTh CBOMCTBA OMPEACIHUTENS 2 X 2 s
BBIUMCIICHUSI €r0 3HAYCHUs, MPUMEHSITh ONpEACIUTENN [JIs PEIICHUsI CUCTEMBbl JMHEHHBIX
yYpaBHEHUI, MOAETUPOBATh pEaTbHBIC CHUTYallMd C TIOMOIIBIO CHUCTEMBl JHHEWHBIX YpaBHEHUH,
UCCIIeIOBaTh MOCTPOCHHBIE MOJENIU C TMOMOIIBI0O MATPHIl U ONpeIeNUTeIe, HHTEPIPETUPOBATH
IIOJIyYEHHBIN pE3yibTar;

WCIOJIb30BaTh CBOMCTBA JIEHCTBUIN C KOPHSIMU JJIsi TPeoOpa30BaHUsI BBIPAKECHHUIA,

BBITIOJTHATH MPE0OPa30BaHMs YHCIOBBIX BRIPAKEHHH, CONEPIKAIINX CTETICHN C PAIllOHATBHBIM
MOKa3aTeyeM;

HCIIOJIb30BaTh CBOMCTBA JIOTapU(PMOB /JIsi TPeoOpa3zoBaHusl TOTapuPMUIECKUX BbIPAKECHU;

CBOOOIHO OIIEPHPOBATH MOHATUSIMH: HPPANUOHAIBHBIC, TIOKAa3aTeIbHBIE U JOTapu(hMUICCKUE
YpaBHEHHUS, HAXOAUTh UX PEUICHUS C IMOMOIIBI0 PAaBHOCUIIBHBIX IEPEXOJ0B WM OCYIIECTBIISIS
IIPOBEPKY KOPHEN;

MPUMEHSITh  OCHOBHBIE  TpUTOHOMeTpudeckue  (GopMmynsl  Uisi  mpeoOpa3oBaHUs
TPUTOHOMETPUYCCKUX BBIPAKCHHIA,

cBOOOIHO  OMEpUpOBaTh TMOHATHEM: TPUTOHOMETPHUUECKOE YpaBHEHUE, MPUMEHSTh
HEOOXOAUMBIE (POPMYITBI AJISl PEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKHUX YPABHEHUN;

MOJICITPOBATh peajbHbIe CUTYallUH Ha SI3bIKE alreOpbhl, COCTABIATH BHIPAKEHUS, YPABHEHUS,
HEpaBEHCTBA MO YCJIOBUIO 33J]a4H, UCCIIEIOBATh MOCTPOCHHBIE MOJIEH C UCIOIb30BaHUEM anmapara
anreOphl.

DOyHKUMH U TPaPUKH:

CBOOOIHO OMEpPUPOBATh TMOHATUSAMU: (YHKIUSA, CHOCOOBI 3amaHus (YHKIUH, B3aUMHO
oOparHble (QYHKIUHM, KOMOO3uIuUs (yHKUMHA, rpaduk (GYHKIUH, BBINOJHITH 3JI€MEHTapHbIE
npeoOpazoBanust rpauKoB PYHKIIHIA;

CBOOOIHO OTIEPHPOBATH MOHATUSMU: 00IACTH ONPENEICHUS U MHOKECTBO 3HAUYCHUH (PYHKITUH,
HYTH (QYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,

CBOOOZHO ONEpUPOBaTh TOHATHUSAMH: YETHbIE M HEYETHbIE (YHKIMH, TEPHOANYCCKUE
GYHKIIMM, TPOMEXKYTKA MOHOTOHHOCTH (DYHKIIMM, MAKCUMyMbl W MHUHUMYMBI (QYHKIUH,
HanOoJIbIIICe U HAMMEHBIIIee 3HaYCHNE (DYHKIIMU Ha TIPOMEKYTKE;

CBOOO/IHO OIMEpUPOBATh TMOHSATUSIMU: CTEMEHHAss (YHKIUS C HATypadbHBIM H IICJIBIM
nokasaresiem, TpaduK CTeTeHHOW (YHKIIMH C HAaTYpalbHBIM U IIEJBIM TOKa3aTesieM, rpaduk KopHs
N-oif cTeneHu Kak pyHKIMKU 0OpaTHON CTENIEHU C HaTypaIbHBIM MMOKa3aTeIeM;

OTIEPHPOBATh TIOHATUSIMU: JIMHCHHAs, KBaJgpaTHYHAs M JpOOHO-THHEWHas (QYHKIWH,
BBITOJIHATH JIEMEHTAPHOE MCCIIE0OBAaHUE U TOCTPOCHHUE UX IPa(UKOB;

CBOOOZHO ONEPUPOBaTh MOHATHUSAMH: TIOKa3aTeNbHAs W JIorapumuueckas QyHKIUH, HUX
CBOWCTBA U TpaKu, KCTIOIH30BATh UX TPAdUKH ISl pEIICHUS] yPaBHEHU;



CBOOO/IHO OINEpPUPOBaTh TMOHATUSIMH: TPUTOHOMETPUYECKAs OKPYXKHOCTb, OIpeleiIeHe
TPUTOHOMETPUYECKUX (PYHKIIMIA YUCIIOBOTO apTyMEHTA;

UCIONB30BaTh TIpa@uKu (GYHKIHUN JUIsi KCCIENOBAaHUS TMPOLECCOB M 3aBUCHUMOCTEH MpH
pelIeHun 3ajlad U3 JPYTUX Y4YEeOHBIX MPEIMETOB U PEaJbHOM >KWU3HU, BBIpaXKaTh (OpMyIamMu
3aBUCHMOCTH MEXy BETUUMHAMU;

Havasa MmaTeMaTH4eCcKOro aHaIu3a:

CcBOOOJIHO OMEpPUPOBATh MOHATUSMU: apupMeTHUecKass M TeoMeTpUuecKas IMporpeccus,
OeCKOHEYHO yObIBarolasi T€OMETpUYECKas MPOrpeccusi, JMHEWHbIM U 3KCHOHEHLHUAJIBHBIN pOCT,
dbopMyra CIOXKHBIX MTPOLIEHTOB, UMETh MPEACTABICHNE O KOHCTAHTE;

WCII0JIb30BaTh IPOTPECCUU [IJISl PEIICHUS peasIbHBIX 3a/1a4 MPUKIAJHOTO XapaKTepa;

cBOOOIHO  OMEepUpOBaTh  MOHSATUSIMU:  TOCJIEAOBAaTENIbHOCTh,  CIMOCOOBI  3aJaHus
MOCJEA0BATeIbHOCTEW, MOHOTOHHBIE M OTPaHUYEHHBIC IMOCIEIOBATEIIbHOCTH, MOHUMATh OCHOBBI
3apOXKICHUS MaTeMaTHYEeCKOTr0 aHaIu3a Kak aHajIn3a OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATh IMOHATUSMU: HENPEPhIBHbIE (YHKIMU, TOYKH pa3pbiBa Tpaduka
(YHKIIMH, aCUMITOTHI Tpaduka GyHKIINH,

CBOOOTHO OTEpUPOBATH MOHATUEM: (DYHKIIMS, HETIPEPHIBHAS HAa OTPE3KE, IPUMEHATh CBOMCTBA
HEMPEepbIBHBIX (QYHKIUHN AJIs1 PEIICHUs 3a]1a4;

cBOOOJIHO OTIEpUPOBATH MOHSATUSMU: TIEpBasi U BTOpasi MPOU3BOIHBIC (PYHKIIMH, KacaTelbHas K
rpaduxy QyHKUINU;

BBIYHCIISATH TIPOU3BOAHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO M KOMIO3UIUHU JIBYX (DYHKITUH,
3HATh MPOU3BOHBIC YTIEMEHTAPHBIX (PYHKIUH;

MCIOJIb30BaTh T€OMETPUUYECKUIA U (PU3UUECKUIN CMBICT IPOU3BOAHOMN IS PEIICHUS 3a/1a4.

MHosKecTBa M JIOTHUKA:

cBOOOMIHO OTIEPUPOBATH MOHATUSIMH: MHOKECTBO, OTIEpalliy HaJ MHOXXECTBAMHU;

HCIIOJIh30BaTh TEOPETHUKO-MHOKECTBEHHBIM ammapar Jjisi OMUCAaHUsI PEabHBIX MPOIECCOB U
SIBIIGHUH, TIPY PEILICHUH 33]1a4 U3 IPYTHX y4eOHBIX PEIMETOB;

CBOOOJTHO OTIEPUPOBATH MOHATUSMHU: OTIPE/IEIICHUE, TEOpEMa, YPaBHEHHE-CIIC/ICTBUE, CBOMCTBO
MaTeMaTu4ecKoro 00bEKTa, J0Ka3aTeIbCTBO, PABHOCUIILHBIC YPAaBHEHHS M HEPABEHCTBRA.

K xonnmy oOydennss B 11 kiacce oOOydaroIIMICS TOMYYUT CIEAYIONIME MPEAMETHBIE
pe3yabTaThl MO OTAETBHBIM TeMaM paboyeil mporpaMMmbl yd4eOHOTO Kypca «Anredpa u Havana
MaTeMaTU4YeCcKoro aHajau3ay:

Yucsia ¥ BbIYUCTICHUS:

CBOOOTHO OMEpPUPOBATh MOHATUSMU: HATYpaJIbHOE M IEJI0€ YMCII0, MHOXKECTBA HATyPaIbHBIX
U LEJbIX YHUCEN, UCHOJb30BaTh npu3Haku jaenuMoctu nenbix yuces, HOJ u HOK HarypanbHbIx
quCces AJis peuieHus 3a1a4, IPUMEHITh anroput™M EBxinna;

cBOOOJIHO OMEPHUPOBATh MOHSATHUEM OCTATKa MO MONYJIO, 3allMChIBATh HATYpaJIbHBIE YWCIa B
Pa3IUYHBIX MO3UITMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOO/IHO OMEPUPOBATHh MOHITUSIMH: KOMIUIEKCHOE YUCJIO U MHOXKECTBO KOMIUIEKCHBIX YHCET,
MIPEACTABIATh KOMIUICKCHBIC YUCIIA B aIreOpandecKol U TPUTOHOMETPUIECKON (opMe, BBHITIOIHSITH
apudmeTHuecKe onepanui ¢ HUIMHA U U300pakaTh Ha KOOPJAMHATHOM IJIOCKOCTH.

YpaBHeHUsl M HEPABEHCTBA:

cBOOOMIHO OTEPUPOBATh MOHATUSIMH: HUPPAIMOHATLHBIC, MTOKA3aTENbHBIC U JIOTapu(MUUECKIE
HEPaBEHCTBA, HAXOJIUTh UX PEIICHHS C TTOMOIILI0 PABHOCHIBHBIX MTEPEXO/IOB;

OCYHIIECTBIISITH OTOOP KOPHEH MPHU PEIICHUU TPUTOHOMETPUUECKOTO YPABHEHHUS;



CBOOOIHO  OMEepUpOBaTh MOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPUMEHSThH
HeoOXxouMBbIe (POPMYITBI JJIsT PEIICHUSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKUX HEPABCHCTB;

cBOOO/IHO OINEpUpPOBaTh MOHATUSMH: CHCTEMa M COBOKYMHOCTb YPaBHEHHIl M HEPaBEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CHCTEMBI-CICACTBUS, HAXOAWTh PEIICHHUS CHUCTEMBI U COBOKYITHOCTEMN
paIMOHANIbHBIX, UPPAIIMOHAIBHBIX, TOKA3aTENbHBIX U JTOTapU(MUUYECKUX YPAaBHEHUN U HEPABEHCTB;

pemarb  palMOHANIbHBIC, HWppAllMOHAIbHBIC, IOKa3aTelbHbIe, JOorapudmMuyeckue U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COACPIKALIME MOIYIIH U ITAPAMETPHI;

MPUMEHATH TpauuecKre METO/bI ISl PEIICHUs] YPaBHEHUN M HEPABEHCTB, a TaKXKe 3a7ad C
napamMeTpamus;

MOJIEJIUPOBATh PEAIbHBIE CUTYallMU Ha S3BIKE aireOphl, COCTABIATH BBIPAXKEHUSI, YPaBHEHHUS,
HEpPAaBEHCTBA M HMX CHUCTEMbl MO YCJIOBUIO 3aJaud, HCCIEAOBaTb IIOCTPOCHHBIE MOJEIH C
WCIIO0JIb30BAHUEM allapara aareOpbl, MHTEPIPETUPOBATh MOJYUCHHBIN PE3yJIbTaT.

DyHKIUH U TPAPHUKH:

CTPOUTH TpaUKA KOMIOZUIUU (DYHKIHUI C MOMOIIBIO 3JIEMEHTAPHOIO HCCIEAOBaHUS U
CBOMCTB KOMITIO3UIIUH JIBYX (PYHKITHIA;

CTPOUTH T€OMETPUUECKHE 00pa3bl ypaBHEHUHN U HEPABEHCTB Ha KOOPIMHATHOMN TIJIOCKOCTH;

cBOOOJIHO OTIEPUPOBATH MOHATUAMHU: TPAPUKUA TPUTOHOMETPUUECKUX (PYHKIIUN;

MPUMEHSTH (PYHKIIHH [T MOJEIIUPOBAHUS M UCCIIEAOBAHUS PEATbHBIX MPOIECCOB.

Havasa MmaTeMaTH4eCKOr0 aHAJIU3a:

MCIOJIb30BaTh MPOU3BOAHYIO JUIsl HCCIIEAOBaHUS (PYHKIIMKM HA MOHOTOHHOCTD U OKCTPEMYMBI,

HaxOAUTh HAaUOOJbIIIEe U HAUMEHbIIIEE 3HAaUCHUS (DYHKIIUU HETIPEPHIBHON HA OTPE3KE;

WCIIO0JIb30BaTh MPOU3BOAHYIO ISl HAXOXKACHUS HAWIYYIIETO PEIICHUs B NMPUKIAJAHBIX, B TOM
YUCJIE COIMAIbHO-3KOHOMHUYECKHX, 3aJadax, I OMPEICICHUS] CKOPOCTH U YCKOPEHUs Ipolecca,
3aJlaHHOTO (POpMYIOH WiH rpaduKom;

CBOOOJHO OMEPUPOBATH TMOHATHIMU: TEPBOOOpa3Hasi, ONpeAeIAEHHBIN WHTErpasl, HaXOAUTh
nepBOoOOpa3HbIe DIIEMEHTAPHBIX (YHKIUH ¥ BBIYUCIATH HHTErpan 1o ¢opmyne HproToHa-
JleiiOHMIA;

HAXOJIUTh TUIOIIA/IN TJIOCKUX QPUTYp U 0OBEMBI TEJ C TOMOIIBI0 HHTETpaa;

WMETh TMPEJACTABICHUE O MATEMAaTH4eCKOM MOJECIUPOBAHUM Ha IPUMEPE COCTABIICHUS
muddepeHINaIbHBIX YPaBHEHUM;

pemarb MNpPUKIaJAHBIC 3a7adyd, B TOM YHCIE COIMATIbHO-DKOHOMUYECKOTO U (HHU3UYECKOTO
Xapakrepa, CpeICTBaMHA MaTEMaTUYECKOTO aHaAJIU3a.



TEMATUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
No i/t HaumeHoBanme  pasjaesioB " TeM Konrponsmmie  TpaxTmieckie (undgposbie)
NMPorpamMMabl Bcero o0pa3oBarejIbHbIEC
padoThI padoThI pecypesI
MHOX€eCTBO JICUCTBUTEIILHBIX qHCell.
1 MHuorouiiensl. PanmoHanbHble ypaBHEHUS U 24 1
HEpaBEHCTBA. CucreMbl JUHENUHBIX
ypaBHEHUU
5 Oyukuuu u rpaduku. CreneHHas QyHKIUS 12 1
C LEeJIBIM MOKa3aTeIeM
3 ApudpmMernyeckuil KOpeHb N-OH CTENEeHH. 15 1
HpparmonanbHbie ypaBHEHUS
4 [TokazarenbHast ¢ynkius. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmmueckas byHKITHS. 18 1
Jlorapupmudueckre ypaBHECHHUS
6 Tpuronometrpuyeckue BBIPKCHHUS o, 1
YpaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUU 10
8 Henpepsiusie ¢pynkmun. [Iponssognas 20
9 HOBTOE)GHI/IG, 0000I11IeHne, CUCTEMAaTH3aIIHs 5 5
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME = 136 10 0




11 KJIACC

KosnuuvecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaunmeHnoBanue  pasaeiioB U TeM Korpomsmsie  Tlpaxrieciie (uudpossbie)
NporpaMmabl Bcero o0pa3oBarejibHbIe
padoThbI padoTsI pecypesr
1 I/IccneL[OBaHI:Ie GYHKIMA ¢ TIOMOIIBIO 99 1
MIPOU3BOHON
2 [TepBooOpa3Has U HHTETpal 12 1
3 ['paduxu TpUTOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuronoMeTpruyeckue HepaBeHCTBA
4 HppanmoHnanbHele, MOKa3aTeJIbHbIE o, 1
norapu(MUYEeCKUe HEPABEHCTBA
5 KomrinekcHbie uncia 10
6 HatypaJibHbIE U 1IeIbIe yncia 10
CucreMbl palliOHATBHBIX, UPPAIIMOHAIBHBIX
7 MOKa3aTeNbHBIX W Jorapupmuueckux 12 1
ypaBHEHUU
8 3ajauu ¢ mapameTpamu 16 1
9 HOBTO?GHHG, 00001IIeHNEe, CHCTEMAaTH3AIHS 16 )
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME = 136 10 0




ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJbTAThI 0CBOCHHSI OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl CpelHero 001ero od0pa3oBaHusi
pe3yJabTara
1 Hucna v BBIYUCICHUS
11 OnepupoBaTb MOHATHSMM: palMOHAJIbHOE U JEHCTBUTEIBHOE  YHCIIO,
' OOBIKHOBEHHAs! U JIECATHUYHAs APOOb, IPOLIEHTHI
12 Bemonsasate  apudmerndeckue  omepandd € pAMOHAIBHBIMH |
' JCMCTBUTEIBHBIMH YHCIIAMHU
13 BEImMonHATh MpUOMIKEHHBIE BBIYUCICHUS, WCIOJB3Yys TMpaBWIa OKPYIICHHUS,
' JeNaTh MPUKUAKY U OIIEHKY Pe3ylIbTaTra BEIYHUCICHUI
OmnepupoBaTh NOHATUSMU: CTENIEHb C LIEJIBIM [TOKa3aTeIeM, cTaHaapTHas popma
14 3aIlUCH JIEHCTBUTEIBHOIO YUCIIA, KOPEHb HAaTypajibHOM CTENEHU; MCII0JIb30BaTh
' NOAXOASIIYI0  (OpMy 3alHMCH  JEHCTBUTEIBHBIX YHCEN ISl PEHICHHS
MPAaKTUIECKUX 3a/1ad U MPEICTABICHUS JAHHBIX
OmnepupoBaTb HNOHATUSMHU: CHHYC, KOCUHYC U TaHI'€HC NPOU3BOJIBHOIO YIVIA;
1.5 UCIOJIb30BATh 3aIuCh POU3BOJIEHOTO yria yepes oOpaTHbIe
TPUTOHOMETpHUYECKHE (HYHKIIHH
2 VYpaBHEHUS U HEPABEHCTBA
OmnepupoBarh TOHATHUSAMHU: TOXKAECTBO, YpaBHEHHE, HEPAaBEHCTBO, IIEIIOE,
2.1 paloOHaIbHOE, VPPALMOHAIBHOE YpaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE
29 Bemonasate npeoOpa3oBaHHUs TPUTOHOMETPHUYECKUX BBIPAKCHHHA M peliaTh
' TPUTOHOMETPHUYECKUE YPABHEHHUS
Bemonsate npeoOpa3oBaHus II€NbIX, PAalMOHAIBHBIX M HpPpAlMOHATIBHBIX
2.3 BBIpQXKCHUH M peuiarb OCHOBHBIE THIIBI IENBIX, palMOHANbHBIX H
MppaIoOHATBHBIX YpaBHEHUH U HEPaBEHCTB
94 [TpuMeHsATh ypaBHEHUSI U HEPABEHCTBA JUIA PEUICHUS MaTeMaTHYeCKUX 3a]ad U
' 3aJlad U3 pa3IUYHbIX 00JACTe HAYKU U peallbHOM KU3HU
MopnenupoBare peanbHbIE CHTyallud Ha s3bIKe anreOpbl, COCTaBIIAThH
2.5 BBIPQXKCHUS, YpaBHEHUS, HEPAaBEHCTBA IO YCIOBHUIO 3a/laud, HCCIIEAOBATh
MIOCTPOCHHBIE MOJIEJIH C UCTIOIb30BaHUEM alllapara anreopbl
3 Oyukuu u rpaduku
OmnepupoBarh MOHATUAMU: (QYHKIHUSA, CIOCOOBI 3amaHusi (YHKIUH, 001acTh
3.1 OTIpPENIeICHNs U MHOXECTBO 3Ha4eHUH (yHKIMH, Tpaduk (QyHKINH, B3aUMHO
oOparHble GYHKIHH
3.2 OmnepupoBarh MOHATHUAMH: YETHOCTh M HEUETHOCTh (DYHKIUH, HYTU (DYyHKIHH,




IIPOMCIKYTKH 3HAKOIIOCTOAHCTBA

3.3 Hcnonp3oBars rpaduky GyHKIUH A7 peHIeHUs ypaBHEHHUHA
3.4 Crpoutb U yuTaTh TpaduKH JUHEHHON (YHKIUHU, KBaApaTUYHOW (PYHKIHH,
CTeTNIeHHON (DYHKIIUU C IIeJIbIM ITOKa3aTeIeM
Ucnonb3oBate Tpaduku  QYHKOMA 11 MCCIEJOBaHMUS TPOIECCOB H
3.5 3aBUCUMOCTEH MPU PEIICHUH 3a]a4d U3 IPYruX yueOHBIX MPEAMETOB U PeaIbHOM
KU3HU, BbIpaxarb (popMynaMu 3aBUCUMOCTH MEXKY BEIMUYMHAMU
4 Havana maremarnueckoro ananmsa
41 OnepupoBarb  HOHATUSMH:  TOCJIEIOBAaTENbHOCTh, apuMeTHUEeCcKass U
' reoMeTpHuuecKasi Iporpeccun
4.9 OnepupoBarh  MOHATUSMHU: OCECKOHEYHO  yObIBaromasi TeoMeTpuyecKas
' nporpeccusi, cymma 0ecCKOHEUHO YOBIBAIOIIEH TeOMETPUUECKOM Mporpeccuu
4.3 3amaBarh MOCIE0BATEILHOCTH PA3TMYHBIMU CIIOCOOAMHU
44 Hcnonbs3oBaTh CBOMCTBA MOCIEAOBATEIHOCTEM U MPOTPECCHM Il PELICHHS
' peanbHbIX 3a7a4 MPUKIIaJTHOTO XapaKTepa
5 MHOXecTBa U JOruKa
5.1 OnepupoBarh MOHATUSMU: MHOKECTBO, OIlEpallii HaJl MHOKECTBAMU
5.9 Hcnonbs3oBaTh TEOPETUKO-MHOKECTBEHHBIN alllapar AJis ONUCAaHUS PEabHBIX
' MPOLIECCOB U SIBJICHUH, MPU PELICHUH 3aa4 U3 APYTUX YUYECOHBIX MPEAMETOB
5.3 OnepupoBarh NOHATUSMU: ONIPEEIICHUE, TEOPEMA, CIIEICTBUE, T0KA3ATEIHCTBO
11 KJIACC
Kox .
IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAThl 0CBOCHHUS OCHOBHOM
NpoBepsSieMOro .
00pa3oBaTeJIbHOI MPOrpamMMBbl CpelHero 001ero 00pa3oBaHus
pe3yJbTara
1 Hucna v BBIUKCICHUS
OnepupoBarb TNOHATUSAMM: HATypajlbHOE, LEJIO€ YHUCIO; HCIOJIb30BaTh
1.1 MPU3HAKU JICIMMOCTH LEJIBIX YHCEN, pa3J0KEHHE 4YHCIIa Ha MPOCThIC
MHOKUTENH JUJIsl peIeHUs 3a1a4
1.2 OnepupoBarh NOHATUEM: CTENEHD C PALMOHAJIBHBIM IIOKa3aTelIeM
13 OnepupoBarb NOHATUSIMH: JIOTapU(PM 4YHUCIA, AECITHUYHbIE W HATypajbHbIC
' norapuMeI
2 VYpaBHEHUS 1 HEPABEHCTBA
[IpuMeHsATH CBOICTBA CTENEHU I MPEOOPa30BaHUs BHIPAKCHHIA, OTIEpUPOBAThH
2.1 MOHATUSMU: TIOKA3aTEeJIbHOE YpPaBHEHUE M HEPABEHCTBO; pEIIaTb OCHOBHBIE
THUIIBI I0KA3aTEIbHbIX YPABHEHUI U HEPABEHCTB
29 BoimonHATe  mpeoOpa3oBaHUsS — BBIPAKEHUH,  COAEpKAIUX  JIOTapU(MBI,

ONIEpPHPOBATh TOHATUSAMU: JIOTAPU(PMHUUECKOE YPAaBHEHHE U HEPABEHCTBO;




peuiaTb OCHOBHLIC THUIIbI JIOFapI/I(l)MI/I‘IeCKI/IX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.3 Haxonute penieHust npocTeninx TPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBarh MNOHATUSIMU: CHCTEMA JIMHEHHBIX YPaBHEHHU M €€ pEIICHUE;
24 UCIIOJIB30BaTh CHUCTEMY JIMHEMHBIX YpPAaBHEHWH Il pPELICHUS IPAKTUYECKHUX
3a1a4y
95 Haxogute pemieHuss nmpocTeMinx CUCTEM M COBOKYITHOCTEW PallMOHAIBHBIX
' YPaBHEHUI U HEPABEHCTB
MopenupoBark peanbHble CUTyalldd Ha $3bIKE aireOpbl, COCTaBIIATH
2.6 BBIPDAKCHUS, YPABHEHHUS, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3a/JayH,
UCCJIEIOBATh MTOCTPOCHHBIE MOZIEIU C UCTIOJIb30BaHUEM arrapaTa ajireopsl
3 Oynkuuu u rpaduxu
OnepupoBarb  TMOHATHUSMHU:  Mepuoauyeckas  (QYHKIUS,  MPOMEXKYTKU
31 MOHOTOHHOCTHA (YHKIIMH, TOYKH OKCTpemyMma (yHKUMU, HauOosbliee Hu
' HauMEHbLIee 3HAueHUs (YHKIUM Ha NPOMEXKYTKE; HCIOJIb30BaTh MX JUIS
uccneaoBaHus QyHKINH, 3aJaHHON rpaduKomM
OmnepupoBarb MOHATHAMM: TpaUKH TOKa3aTelbHOH, Jorapugmuueckod u
3.2 TPUTOHOMETPUYECKUX (YHKIIHIA, n300pakaTh X Ha KOOPAMHATHOM TIOCKOCTH
Y UCIOJIb30BaTh JJIsl PEILICHUs] YPaBHEHUN U HEPABEHCTB
33 N300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH TpaQUKU JIMHEWHBIX YpaBHEHUH H
' WCIIONb30BaTh UX JJIs1 PEUICHUSI CUCTEMbI JTMHEHHBIX YPaBHEHUM
3.4 Wcnonb3oBate Tpaduku  (QYHKUMH 11  MCCIEJOBAHMS IPOLECCOB U
' 3aBUCUMOCTEH U3 IPYTrUX Y4eOHBIX JUCITUIUIMH
4 Havamna maremarnueckoro ananmsa
OmnepupoBaTh TOHATUSMHU: HENpepbIBHAs (YHKLHMS, MPOU3BOAHAS (YHKIUU;
4.1 WCIOJIb30BaTh T€OMETPUYECKUN U (PU3UYECKHA CMBICIT TMPOU3BOIHON IS
pelIeHns 3a1a4
4. Haxonuth npou3BOgHBIE 3JI€MEHTAPHBIX (YHKIWN, BBIYUCISATH MPOU3BOAHBIC
' CYMMBI, IPOU3BE/ICHUS, YACTHOTO (PYHKLIUI
43 Hcnonb30BaTh NPOU3BOAHYIO 7Sl UCCIeA0BaHUS (YHKIIMM HAa MOHOTOHHOCTb U
' AKCTPEMYMBI, IPUMEHSThH PE3YNbTAThl UCCIEI0BAHUS K MOCTPOCHUIO IPapuKOB
44 Hcnonp30BaTe MPOU3BOAHYIO JJII HAXOXKACHHUS HAWIY4YLIEro pELIEHUs B
' MPUKJIAIHBIX, B TOM YUCJIE COI[MATIbHO-DPKOHOMUYECKHUX, 3a/1a4ax
45 OnepupoBaTb  NOHATHSAMHM: IE€pBOOOpasHass M MHTErpaj; INOHMMATh
' reOMETPUYECKHUI U (PU3NYECKUI CMBICI HHTETpasia
46 Haxonute nmepBooOpa3Hble 3/IeMEHTAapHBIX (PYHKUMN, BHIYUCIATH MHTETpal 1o
' dopmyne Herotona — JleliOnua
47 Pemary npuknagHele 3aJaud, B TOM YHCIE COLMAIbHO-DPKOHOMHYECKOTO U

(bu3nYeCcKoro xapakrepa, CpeJCTBAMU MaTeMaTHYECKOr0 aHaIn3a

HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA



10 KJIACC

Kon IIpoBepsieMbIi J1eMEHT COAEPKAHUSA
1 Hucna 1 BBIYUCICHUS
Pannonanbubie yncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOU, MPOILIEHTHI, OECKOHEUHBIE
11 nepuoanyeckre Apoou. Apudmernueckue omepanud ¢ palUMOHAIBHBIMU YHUCIAMH,
' peoOpa3oBaHUs YHUCIOBBIX BhIpakeHUH. [Ipumenenue apodel u MpoIeHTOB JIJIsl PEeIICHUS
MIPUKIIAHBIX 3a4a4 U3 Pa3JINYHbIX OTPACIIEH 3HAHUU U PEAIbHON KU3HU
JeiicTBuTenbHbIe Yncha. PamyioHaneHble W MppaldoOHaNbHBbIE YHcia. Apudmernueckue
1.2 orepanmuu ¢ JCHCTBUTENbHBIMU 4YHclaMu. [IpuOmmkE€HHbIE BBIYMCIEHUS, MpaBUIIa
OKpYIJICHUS, IPUKHUIKA U OLICHKA PE3yJbTaTa BEIYMCICHUM
Crenenb ¢ nenbiM nokaszateneMm. CranmapTHas ¢opMa 3amucy JIEUCTBUTEIBHOTO YHCIA.
1.3 Hcnonb3oBanue mnomxonsuieil (Gopmbl 3amucu JIeUCTBUTEIBHBIX YWCET ISl PEHICHHUS
MPAKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHBIX
14 Apudpmerndeckuil KOpeHb HarypaidbHOW crTeneHu. JleHcTBus ¢ apudpMeTuyecKUMHU
' KOpPHSIMU HaTypaJIbHOM CTEIEHU
15 CuHyC, KOCUHYC M TAHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI€HC
YHCJIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxxnecTBa v TOXJIE€CTBEHHBIE TPEOOPa30BaHUS
99 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BhIpakeHU. OCHOBHBIE TPUTOHOMETPUUYECKHE
' hopmyIsl
2.3 VYpaBHeHuUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBAa. MeTo MHTEPBAJIOB
24 Pemenue nenbix u 1poOHO-paAIIMOHABHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemenune nppanroHaibHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHOMeTpUYECKUX YPaBHEHUI
57 [IpumeHeHne ypaBHEHUN M HEPABEHCTB K PELICHMIO MAaTeMaTHYECKUX 3ahad M 3a1ad U3
' pa3IUYHbBIX 00JacTell HAyKU U peajbHOM KU3HU
OyHKIUA U TpadyKu
3.1 OyHK1Ms, crnocoos! 3aganus GpyHkuu. I'papuk Gynkuuu. Bzaumuo odpatabie GyHKIUU
3.9 OO6nacTh omnpeneneHuss U MHOXKeCTBO 3HaueHud (yHkumu. Hymu ¢ynkuuu. [TpomexyTtku
' 3HAKOMIOCTOSTHCTBA. YETHBIC U HEUETHBIE PyHKIIUU
33 Crenennasi QyHKIMS C HaTypalbHBIM M ILIeNbIM Moka3zareneMm. EE cBoiicTBa u rpaduk.
' CaoiicTBa u rpaduK KOpHS N-0if cTEeneHH
3.4 TpuroHomerpuueckass OKpPYKHOCTb, OIpeneJeHUe TPUTOHOMETPUYECKUX  (PyHKUIUN
' YHICIIOBOTO apryMeHTa
4 Hauana maremMaTnyeckoro aHaimsa
41 [locnenoBarenbHOCTH,  CHOCOOBI  3ajaHUsl  MocienoBarelbHOCTEH.  MOHOTOHHBIE
' MOCeA0BaTeIbHOCTH
4.2 Apudpmerndeckass W reoMeTpuyeckas — mporpeccud.  beckoHeuHO — yObIBaromias




reomerpuueckas nporpeccus. Cymma OeckOHEUHO YyOBIBAalOIIEH TeOMeTpUYECKOM
nporpeccun. Gopmyrna CIOXHBIX NPOIEHTOB. Vcnonab30BaHUE MPOrpeccuu Jisl pelieHus
peanbHbIX 3a7a4 MPUKIIATHOTO XapaKTepa

5 MHOXECTBa U JIOTHKa

MHoxecTBO, onepaluu HajJ MHOKecTBaMmH. Jluarpammel Oiinepa — Benna. [Ipumenenue
5.1 TEOPETUKO-MHOKECTBEHHOIO aIlllapara Uil ONUCAHUs PEAIbHBIX IPOLIECCOB U SIBICHUM,
IIPU pELICHUH 3a/1a4 U3 IPYTrUuX y4eOHBIX IIPEIMETOB

5.2 Onpez[eneHHe, TCOpCMaA, CICACTBUC, JOKA3ATCIILCTBO

11 KJIACC
Kon IIpoBepsieMblii 2JIeMeHT COAEPKAHUS
1 Uucna v BBIYKCICHUS
1.1 Harypanbsublie u nenbie yncna. [IpusHaky 1eIMMOCTH UETbIX YHCEN
1.2 CreneHs ¢ pallnoOHAIBHBIM TTOKa3aTesieM. CBOWCTBA CTENIEHU
1.3 Jlorapudwm uucna. JlecaTnanbpie u HaTypaIbHBIE JIOTAPH(PMBI
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeoGpa3zoBaHue BbIpaXKEHHM, COEPIKALIUX JTOTapUPMBI
2.2 [IpeoGpazoBanue BbIpaKEHHI, COIEPIKAIUX CTETIEHU C pallMOHATBHBIM MTOKa3aTeIeM
2.3 [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Toxa3zarenpHBIC YpaBHEHHS U HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHEHUSI U HEPABEHCTBA
26 CucreMbl TMHENHBIX ypaBHEHUU. PellleHre MpUKIaaHbIX 3a7a4 C TOMOIIBI0 CUCTEMBI
' JIMHENHBIX ypaBHEHUH
2.7 CucreMbl 1 COBOKYITHOCTH PAIlMOHATILHBIX YPABHEHUI U HEPABEHCTB
28 [IpumeHeHne ypaBHEHHIA, CHCTEM M HEPABEHCTB K PEIICHUIO0 MaTeMAaTHIECKUX 3a/1ad U
' 3a/1a4 U3 pa3IUYHbIX 00JIacTell HAYKU U peaTbHOM KU3HU
3 OYHKIMH U TpaPUKU
Oynkius. [lepuomuueckue ¢GyHkiuu. [IpoMeXxyTKM MOHOTOHHOCTH  (DYHKITHH.
3.1 Makcumymbl U MHUHHUMYMBI GyHKIMH. Haubonbliee W HauMeHbIIee 3HAYCHHE
(GYHKITMHM Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpaQUKU
3.3 [ToxazarenpHast 1 TorapupmMudeckas GyHKIMH, UX CBOMCTBA U TpaPUKU
3.4 Hcnonp3oBanue rpadukoB GyHKIMNA A1 PELICHHs] YPaBHEHUH U TMHEHHBIX CUCTEM
Hcnonp3oBanne rpadukoB (PYHKIUE 171 MCCIIETOBaHMS MPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBIC BO3HUKAIOT MPHU PEIICHUH 33134 U3 IPYTUX yU4EOHBIX MPEIMETOB M PEaTbHOU
KU3HU
4 Hauana maremaTuueckoro aHanusa

4.1 HenpepsiBHbie pyHKIMH. MeTon MHTEPBAJIOB AJIS PEIICHUs HEPaBEHCTB




4.2

[TpousBoanas ¢pyHkumu. ['eomeTprudeckuii 1 GU3MUESCKUN CMBICT TPOU3BOTHOM

[IpousBogHble 31eMEHTapHbIX (QYHKIUH. @DOpMynbl HaxOXKJIEHUS MPOU3BOIHOMN

43 CYMMBI, IPOU3BEICHUS U YaCTHOTO (PYHKIUH
[IpumMeHeHne mNPOU3BOJHONM K HCCIENOBAaHUIO (YHKIMI Ha MOHOTOHHOCTh U
4.4 skcTpeMyMbl. HaxokneHue HamOoOJbpIIero M HaUMEHBIIEro 3HAYeHUs (QyHKUUHU Ha
OTpE3Ke
45 IIpumeHeHre NpPOU3BOAHON U1 HAXOXKIECHHsS HAWIIYyUYLIETO PELICHUS B NPUKIAIHBIX
' 3ajayax, Js ONpeesIeHUsl CKOPOCTH Mpolecca, 3a4aHHOro (hopMysol min rpadpukom
4.6 [TepBooOpasnas. Tabmuiia mepBooOpa3HbIX
4.7 WuTerpan, ero reomMeTpuueckuii U pusmdyeckuid cMpicil. Beruncinenue uMHTErpana mno

dbopmyne Hrrotona — JleitOuuiia




Pabouas nporpamma yue0Horo kypca «I'eomerpus».
MNOACHUTEJIBHASA 3AIIMCKA

I'eometpus siBisieTcs OJHUM M3 0a30BBIX KypCOB Ha YpPOBHE CpeAHEero ooiero odpasoBaHus,
TaK Kak 00eCreuynBaeT BO3MOKHOCTh U3yUEHUSl JUCIUIUIMH €CTECTBEHHO-HAYYHOU HANPaBIEHHOCTH
U TpeIMEeTOB T'yMaHWUTapHOro Lukia. [lockonbKy Jormdeckoe MbIIIIEHHE, (OpMHpYyEMOe MpU
M3Y4YEHUH OOYy4YarOUIMMUCS TOHSATUHUHBIX OCHOB TI'€OMETPUHM, HPH J0KA3aTeIbCTBE TEOPEM U
MOCTPOCHUHN HLEMOYKH JIOTUYECKUX YTBEP:KIECHUH MpHU PELICHUH I'€OMETPUUECKUX 3a]ad, YMEHHE
BBIJIBUTaTh M ONPOBEPrarh TMIIOTE3bl HEMOCPEACTBEHHO HCHOJIB3YIOTCS MpPU PELIEHUU 3a7ady
€CTECTBEHHO-HAYyYHOI'O IIMKJIA, B YAaCTHOCTU (PU3UYECKUX 3a]1au.

Ilens ocBoeHus mnporpammbl ydueOHOro Kypca «leomerpusi» Ha YIIyOJIEHHOM YPOBHE —
pa3BUTHE WHAMBUIYaJbHBIX CHOCOOHOCTEH OOy4aromuxcs TNpU H3YYEHUU TE€OMETpPUH, Kak
COCTaBIJIAIOIIEH mNpeaMeTHOW obnactu «Marematnka u HMHQOpMAaTHKa» dYepe3 oOecreyeHue
BO3MOKHOCTH MPHUOOpPETeHHsT M HCIONb30BaHUs Oojiee NIyOOKHMX TI€OMETPUUECKUX 3HAHUU U
NeicTBUl, crneun(UUHBIX TE€OMETPUU, M HEOOXOIUMMBIX JUIsl YCHEIIHOIO MNpO(eCcCHOHAIBHOIO
00pa30BaHus, CBA3aHHOIO C UCIOIb30BAHUEM MATEMAaTUKH.

[IpropuTeTHBIMU 3aJjauaMu Kypca T€OMETPUM Ha YIIIYOJIEHHOM YpPOBHE, PAaCUIMPSIOMIMMU U
YCUJIMBAIOIIMMU Kypc 0a30BOT0 ypOBHSI, SIBIISIOTCS:

paciupeHue MpeacTaBIeHUusl 0 TEOMETPUN KaK YaCcTH MUPOBOM KyJbTypbl U (OPMHpPOBAHHE
OCO3HaHMS B3aUMOCBSI3U T€OMETPUHU C OKPY>KAIOIIIMM MHPOM;

dopMHpoBaHME TIPEACTABICHHS O MPOCTPAHCTBEHHBIX (uUrypax Kak O BaKHEHIINX
MaTeMaTUYeCKUX MOJAEIISAX, MMO3BOJISIIOIIMX ONUCHIBATh U M3y4aTh Pa3HbIE SBJICHUS OKPYXKAIOIIETO
MUpa, 3HaHUE MMOHATUHHOTO anmnaparta 1o paszaeny «CtepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(dbopMupoBaHHE YMEHUS BIaJ€Th OCHOBHBIMU MOHATUSMHU O IPOCTPAHCTBEHHBIX (QUTYpaxX U UX
OCHOBHBIMHU CBOMCTBaMH, 3HaHUE TeopeM, (GOpMYIT U YMEHHE UX MPUMEHSITh, YMEHUS J10Ka3bIBATh
TEOPEMBI U HAXOAUTh HECTAHIAPTHBIE CLIOCOOBI pEIICHUS 3a/1a4;

dopMHpOBaHME YMEHHS paclo3HaBaTb Ha YepPTeX aX, MOAENAX M B pEAJIbHOM MHpE
MHOTOTpaHHUKH U Tella BpallleHHsl, KOHCTPYHUPOBaTh FT€OMETPUUYECKUE MOJIETH;

¢dbopmMHpoBaHNE MOHUMAHHUS BO3MOKHOCTH aKCMOMAaTHYECKOTO MOCTPOECHHUS MaTeMaTH4deCcKUX
Teopuid, GOpMHUpOBaHKE IOHUMAHUS POJIM aKCHOMATHKH MPU MIPOBEECHUH PACCYKIECHUM;

(dbopMHpOBaHME YMEHHUS BIaJE€Th METOJaMHU JOKa3aTeNbCTB U AJITOPUTMOB PEIICHUS, YMEHHUS
UX MPUMEHATH, NMPOBOIUTH J10KA3aTEIbHbIE PACCYKJEHUS B XOJE PEUICHUS CTEPEOMETPUUYECKUX
3aa4y ¥ 3a7a4 ¢ MPAKTHUYECKUM cojiepKaHheM, (OpMUPOBaHUE MPEACTABICHUS O HEOOXOAUMOCTHU
JI0Ka3aTeNbCTB MpPU OOOCHOBAaHMM MAaTEMaTHUYECKUX YTBEPXKJIEHUH W pPOIM aKCUOMAaTHKH B
IIPOBEJICHUY IETYKTUBHBIX PACCYKIECHUN;

pa3BUTHE U COBEPIICHCTBOBAHWE MHTEJUIEKTYaldbHBIX M TBOPYECKUX CIIOCOOHOCTEH
o0y4Jaromuxcsi, IO3HABATEIbHONM AaKTHMBHOCTH, MCCIEIOBATEIbCKUX YMEHUH, KPUTHYHOCTHU
MBIIIJICHUS, HHTEpECa K U3YUEHHUIO T€OMETPUH;

¢dopmupoBanre  (YHKIMOHAIBHOM T'PaMOTHOCTH, pEJIEBAaHTHON TIeOMETpUHU: YMEHHS
pacrno3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B pealibHbIX
KU3HEHHBIX CUTYalUSIX U IPU U3yYCHHUH APYTUX YU4EOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN
Y 3aKOHOMEpPHOCTEH, MOIETUPOBAHUS PEAJIbHBIX CUTYalluH, UCCIIEI0BaHUs TTOCTPOEHHBIX MOEIEH,
MHTEPIPETALMU TIOJYUYEHHBIX PE3YIbTATOB.

OCHOBHBIMU cOfIepKaTeIbHBIMU JTUHUSMU Yy4yeOHoro kypca «leomerpusi» B 10-11 kmaccax
aBisAtoTCs: «lIpsiMple M TIOCKOCTHM B NPOCTpPaHCTBE», «MHOrorpaHHukm», «Tema BpalieHUs»,
«BekTopbl U KOOPAMHATHI B MPOCTPAHCTBEY, «JIBUKEHUSI B TPOCTPAHCTBEY.



ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YyMETh OMNEPUPOBATH TOHATHUSIMUNY,
pENIeBaHTHBIMU T€OMETPHH Ha YDIYOJIEHHOM ypoBHe oOyueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJEpXaTeIbHbIM JIMHUSAM Yy4eOHOTO Kypca, a (OpMHpOBAaHUE JIOTUYECKUX YMEHHI
pacnpenensieTcsi He TOJIBKO M0 COAEepKaTelbHbIM JIUHHAM, HO U 10 rogaMm oOyuenus. Conepxkanue
o0Opa3oBaHMs, COOTBETCTBYIOIEEC MNPEAMETHBIM pe3yibTaraMm ocBoeHus DenepanbHOU pabodeit
MIPOrpaMMBbl, PACTIPEAEIEHHBIM IO TOJlaM OOY4EHHUsI, CTPYKTYPHUPOBAHO TaKUM 00Opa3oM, YTOOBI KO
BCEM OCHOBHBIM, NMPUHIMIHUAIBHBIM BOMpocaM oOydaromiuecs oOpalialuch HEOJHOKPATHO. DTO
MO3BOJIIET OPTaHU30BATh OBJA/IEHUE T€OMETPUUECKUMH MOHATUSMH U HAaBBIKAMU I10CJIE0BATEIBHO
U TMOCTYyMNareIbHO, C COOJIONEHWEM MPUHIIUIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYATh B
OOLIyI0 CHCTEMY T'€OMETPHUYECKUX MPEACTABICHUNA OOydYaroIIUXCs, paclupsas W yroyomss e€,
o0pa3ysi MPOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexon kK M3y4eHUIO FEOMETPUH HA YIIIYOJEHHOM YPOBHE MTO3BOJISET:

co3mate ycioBus i auddepeHmanuu  oOydeHHs, TOCTPOCHHUS WHANBUAYATbHBIX
00pa30BaTeNIbHBIX MPOrpamMmM, OOECIEeUUTh YITTyOJIEHHOE U3YYEHHE T€OMETPUU KaK COCTaBIISIFOIIEH
yueOHoro npenmera «MaremaTukay;

MOJATOTOBUTh OOYYarOIIMXCS K MNPOJOJDKEHUIO M3YYEHHs] MaTeMaTUKH C Yy4€TOM BbIOOpa
Oyaymieit mpodeccun, obecreyrBasi MPEEMCTBEHHOCTh MEXAY OOMMUM M TpodeccCHOHaTbHBIM
o0pazoBaHHEM.

Ha u3yuenue yueOHoro kypca «l'eomerpus» Ha yryonéHHoM ypoBHe otBonuTcsa 204 yaca: B
10 kmacce — 102 gaca (3 yaca B Heneno), B 11 kimacce — 102 gaca (3 yaca B HeZero).

COJAEPKAHUE OBYUYEHUA

10 KJIACC

IIpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIEC MOHATHS cTepeoMeTpuu. Touka, mpsiMasi, INIOCKOCTb, pocTpaHcTBO. [loHsATHE 00
AKCMOMAaTU4E€CKOM ITIOCTPOCHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHN U CIIEICTBUSA U3 HUX.

B3anMmHOE pacnosiokeHHe MpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECS, MApAJJICIbHBIE U
cKkpenuBaromuecs npsmele. [IpuzHakn ckpenuBarommxcs npambix. [lapannenbHOCTh NpSMBIX U
IJIOCKOCTEN B INPOCTPAHCTBE: IApPAJUICIbHBIC INPSAMBIE B IMPOCTPAHCTBE, NAPAJUIEIBHOCTb TPEX
MPSAMBIX, MapaJUIEIBHOCTh NPSIMOM M IIOCKOCTHU. [lapamiensHoe M HEeHTpaIbHOE IPOEKTUPOBAHUE,
nzoopaxenue guryp. OCHOBHBIE CBOWCTBA MapalIeIbHOTO NMPOeKTUpoBanus. M3obpaxenue dpuryp
B MAapaJUICIbHOM NPOEKUHMH. YIIBI C COHAINPABICHHBIMU CTOPOHAMH, YroJl MEXKIY IPSMBIMHA B
npocTpaHcTse. IlapajenbHOCTh NIIIOCKOCTEN: NTapaJUIEIbHbIE INIOCKOCTH, CBOMCTBA NapaJlICIIbHbBIX
iockoctel. [Ipocreiiue nmpocTpaHcTBEHHbIE (PUTYpBI HAa TUIOCKOCTH: TETPasip, Napaljiesenune],
MOCTPOEHHUE CEUCHUU.

[leprieHAUKYISIPHOCTD NMPSAMOW M IUIOCKOCTH: NMEPIEHIUKYISIPHbIE NPSIMbIE B IPOCTPAHCTBE,
IpsIMBIE TAapajuIeJIbHbIE M IMEPIECHAMKYISPHBIE K IIOCKOCTH, IPU3HAK IEPIEHIUKYISPHOCTH
NpSIMOM M IUIOCKOCTH, TEOpEMa O MPAMOM NEPHEHAUKYISIPHON IIIOCKOCTH. OpTOroHanbHOE
npoekTupoBanue. [lepneHauKkysap 1 HaKJIOHHBIE: PACCTOSIHUE OT TOYKU 1O IIOCKOCTH, PACCTOSTHUE
OT MPSAMOM J10 MIOCKOCTH, MPOEKIUs (UTYpHl HA MIIOCKOCTh. [lepneHaAuKyIIpHOCTh MIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIAPHOCTH IBYX INIOCKOCTEN. TeopeMa o TpEX neprneHuKyIsapax.

VYIel B IPOCTPAHCTBE: Yrojl MEXAY NPSIMON U IIOCKOCTBIO, IBYI'PAHHBINA YIOJI, JIMHEHHBIN
yIojl JByrpaHHOro ymia. TpéxrpaHHbli M MHOrorpaHssle yribpl. CBOHCTBa IIJIOCKMX YIJIOB



MHOrorpaHHoro yria. CBONCTBa IUIOCKMX M JABYI'PAaHHBIX YIVIOB TPEXIPAHHOIO yria. Teopemsl
KOCHUHYCOB ¥ CUHYCOB I TPEXTPAHHOIO yIUIa.

MHOrorpaHHUKH

Buasl MHOrOorpaHHukoB, pa3sBépTka MHOrorpansHuka. IIpusma: n-yronpHas npusma, npsimMast u
HaKJIOHHAas MPU3MBbl, OOKOBasl U MOJIHAs MOBEPXHOCTh NMpu3Mbl. [lapamnenenunen, npsMoyroabHbINH
IapajuleIelIANel U ero cBoWcTBa. Kparyalimme nyT Ha IMOBEPXHOCTHM MHOTOTPaHHHKA. Teopema
Oinepa. [IpoctpancTBenHas Teopema Iludaropa. [Iupamuna: n-yronbHas nupamua, npaBuiIbHas U
yceu€HHas nupamuabl. CoiicTBa pédep U OOKOBBIX IpaHel MpaBUIbHON nmupaMuisl. [IpaBuibHbIE
MHOTOTPaHHUKHU: TpaBUJbHAs IpU3Ma W IpPaBUIbHAs IHpaMua, NPaBWIbHAs TPEYrojbHas
nupaMuia W TMpaBWIbHBIA TeTpaap, KyO. IlpencraBieHue o NpaBHIBHBIX MHOTOTPAaHHUKAX:
OKTas3/p, NOAEKAAP U UKOCAIP.

BolunciieHne 31meMEHTOB MHOTOIPaHHUKOB: pEOpa, auaroHanu, yribel. [lnmomans OokoBoi
MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSMOM MPHU3MBI, IUIOLIA1b OCHOBAaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH NpsIMOW mpu3Mbl. [lnomaas OOKOBONW MOBEPXHOCTH M MOBEPXHOCTH MPaBHIbHON
IMPaMH/Ibl, TEOPEMA O TUIOIIAN YCEUYEHHON MUPAMU/IBI.

CummeTpuss B IPOCTPAHCTBE. OJIEMEHTHl CHMMETPUM IPABUIIBHBIX MHOTOTPAHHHMKOB.
CuMMeTpuss B IpaBWIBHOM MHOTOTPaHHUKE: CHUMMETPHs MapajulelenuIena, CUMMETPHS
IIPaBUJIBHBIX NPU3M, CHMMETPHS TIPAaBUJIBHON TUPAMHU/IBI.

BekTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOH BEKTOD, UIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHBIE, COHANPABICHHBICE W IPOTUBOINOJIOKHO HAIPaBICHHBIE BEKTOpHL. PaBeHCTBO
BEKTOpOB. JICHCTBUSA C BEKTOpPAMM: CJIO)KEHHWE M BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOKE€HHE BEKTOpa Ha 4uciio. CBOMCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKECHUS
BEKTOpa Ha uyucio. [lonsaTue koMIuiaHapHble BEKTOpHI. IIpU3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuimo mnapautenenunena. TeopemMa O pPa3goKEHWH BEKTOpPA MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpsiMoyrosibHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHarel Bektopa. CBA3b
MEXJy KOOpAMHATaMH BEKTOpa M KOOpAMHATAMU TOYEK. Yron Mexay BekTopamu. CKalspHOe
IIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesia BpameHus

[lonaTns: UUMIMHAPUYECKAass MOBEPXHOCTb, KOHHUYECKAas TOBEPXHOCTb, cdepudeckas
MOBEPXHOCTh, 00pa3ylonye moBepxHocTel. Tena BpamieHus: MUIUHAP, KOHYC, YCEUYEHHBIH KOHYC,
cdepa, map. B3zaumHoe pacnonoxeHue chepbl M IUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe.
N300pakeHue Ten BpalieHus Ha TUIOCKOCTH. Pa3Béprka munuHapa u koHyca. CuMmmMerpus chepsl u
niapa.

O6béM. OcHoOBHBIE cBoOMicTBa 00bEMOB Ten. Teopema 00 00bEME MPSAMOYTOJIBLHOTO
napajuiejenunena M cieactsus u3 He€. OObEM mNpsAMOM M HAKIOHHOW MPU3MBI, IHJIMHApA,
nupaMupl 1 KoHyca. OObEM I1apa v mapoBOTO CETMEHTA.

KoM0Ounanuu ten BpamieHuss 1 MHOTOrpaHHUKOB. [Ipu3ma, BucanHas B IMUJIUHAP, ONMCAHHAS
oxono mwmiuHApa. Ilepeceuenme cdepsl M mmapa ¢ miockocThio. Kacanwe mapa u cdepbl
IockocThio. [loHATHE MHOTOrpaHHHMKA, OMHMCAHHOTO OKOJIO cdephl, c¢epbl, BIUCAHHOW B
MHOTOTPAaHHHK HJTM TEJIO BpAIICHUSI.

[Inomane MOBEPXHOCTH WWIMHApA, KOHYca, miomanb chepsl u e€ uvacteil. [lomoOue B
npoctpaHcTBe. OTHomieHHEe  O00BEMOB, IUIONMIANICH  MOBEPXHOCTEH  MOAOOHBIX  uryp.



[IpeoGpazoBanue mnomoOusi, romoTeTHs. PemieHue 3amad Ha IUIOCKOCTH C  HCIOJIb30BAaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[TocTpoeHue ceyeHnii MHOTOTPAHHUKOB U TeJl BPAIICHUS: CEUEHUs IUIUHApa (MapajijieibHO U
MEPIEHIUKYIIPHO OCH), CEUEHUs KOHyca (mapalijielbHble OCHOBAHUIO U MPOXOASIINE uepes
BEpPUIMHY), CEUYEHMs IIapa, METOAbl MOCTPOCHHUSI CEUEHUMH: METOJ CJIEAO0B, METOJl BHYTPEHHETO
MPOEKTUPOBAHUSI, METOJI IIEPEHOCA CEKYIIEH TNIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekroper B mpocTtpancTBe. Omepanuu HaJl BeKTOpaMHu. BekTopHOE YMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXEHUS. [IpsmoyrosnbHasi cucTeéMa KOOpJIMHAT B IPOCTPAHCTBE.
Koopnunatel Bekropa. Pasnoxkenue Bekrtopa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METON MpHU
pELIEHUU TEOMETPUUYECKUX 3a/1au.

JABU:KeHHUS B IPOCTPAHCTBE

JBuxkenust mpoctpancTBa. Otobpaxkenus. JIBuxeHus u paBeHCTBO ¢uryp. Obmue cBoiicTBa
NBH)KECHUW. BuUIbl NBH)KEHWMN: MHapajuieNIbHBIA IEPEHOC, LEHTpaJibHasi CHMMETPHsS, 3€pKajbHAs
CUMMETpHSI, TOBOPOT BOKPYT mipsimoit. [IpeoOpazoBanus nogodust. [psimas u cdepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIDIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIETO OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxnanckoe BoCIUTaHME:

c(hopMUPOBAHHOCTH TPAKIAHCKON MMO3UITUN 00yJaroIIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUMCKOTO OOIIEeCTBAa, MPEACTABICHUE O MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHHUM, MPOIEAYP TPAXKIAHCKOTO OOIIecTBa (BBIOOPHI, OMIPOCH U APYToe),
YMEHHUE B3aUMOJCHCTBOBATh C COIMAIbHBIMA MHCTUTYTaMH B COOTBETCTBUM C MX (YHKIUAMH U
Ha3HAYECHUEM;

2) naTpUOTHYECKOE BOCTIUTAHHUE:

c(hOpMUPOBAHHOCTh POCCHUUCKON T'pakIaHCKOW HMICHTHYHOCTH, YBAKCHHS K TPOLUIOMY H
HACTOAILIEMY POCCHUHCKOW MaTreéMaTUKH, LHEHHOCTHOE OTHOIIEHHE K JTOCTHXKEHHUSAM POCCUHUCKUX
MaTeMaTuKOB M POCCUHUCKOM MaTeMaTHUYE€CKOM IIKOJIbI, UCTI0JIb30BAHUE ATUX JOCTHXKEHUN B JPYTUX
HayKaX, TEXHOJOTHIX, cpepax SIKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HaHHE AYXOBHBIX IIECHHOCTEH POCCHMCKOrO Hapoaa, chopMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUSI, STUYECKOTO MOBEJCHHUS, CBA3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUN HAYKH
1 JeATEILHOCTHIO YUEHOT0, OCO3HAHNE JTUYHOTO BKJIAJa B MOCTPOEHHUE YCTOMUYUBOTO OYIYIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETHUYECKOE OTHOIICHUE K MHUPY, BKIIIOYAs 3CTETUKY MaTEeMaTHYE€CKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/Jay, PEIICHHH, pacCyXJACHUH, BOCIPUHUMUYMUBOCTh K MaTeMaTHUUYECKHUM acIeKTaMm
Pa3IMYHBIX BUJOB UCKYCCTBA;

5) puznyeckoe BocnuTaHME:

c(hOopMUPOBAHHOCTh YMEHHUS MPHUMEHATh MaTeMaTHUECKHEe 3HAHUS B MHTEpecax 370pOBOTO U
6e3omacHOTO 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 370POBBIO (370pOBOE MUTAHMUE,
cOaJlaHCUPOBAHHBIN PEXKUM 3aHITHIA U OTbIXA, PETyasipHas Gu3ndeckas akTUBHOCTS), (U3HUECKOe
COBEPIIICHCTBOBAHUE TIPHU 3aHITUSX CIIOPTUBHO-03/I0POBUTEIILHON JIEATEIHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTU TPYHAOJI0OMs, MHTEpPEC K Pa3audHbIM cdepam
npoecCHOHaTbHOM JESTENBHOCTH, CBSI3aHHBIM C MAaTeMaTUKOM W €€ MPHIOKEHUSMHU, YMEHUE
COBEPIIIATh OCO3HAHHBIN BHIOOP Oyayiiel npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HCHHBIC
IJIaHbI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OBaHHMIO M CaMOOOpa30BaHUIO Ha
MPOTSDKEHUHM BCEUM JKM3HHM, TOTOBHOCTh K AKTHBHOMY YYaCTHUIO B PEHICHUU MPAKTHYECKHUX 3ajad
MaTeMaTH4eCKOI HapaBIEHHOCTH;

7) 3K0JIOTHYECKOe BOCITUTAHME:

c(OPMUPOBAHHOCTh ~ JKOJIOTUYECKOW  KYJABTYPHI, TIOHUMAHUE BIUSHHUS  COIMAIBHO-
SKOHOMHUYECKUX TPOIECCOB Ha COCTOSHUE TPHUPOAHOM U COIMATIBHOM Cpeabl, OCO3HAHHE
I00aTPHOTO XapakTepa AKOJOTUYECKUX MPOOIeM, OpUEHTANUS HA TPUMEHEHHUE MaTeMaTH4YeCKUX
3HaHUU IS pelieHus 3a7ad B 00JacTH OKPYKAKOIIEH Cpelibl, TUIAHUPOBAHUE MMOCTYIKOB U OICHKH
MX BO3MOKHBIX MMOCIIEICTBUN JIJISL OKPYXKAIOIIEN CPEbI;

8) neHHOCTH HAYYHOI'0 NO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKu ¥ OOIIECTBEHHON MPaKTHUKH, TOHMMaHUE MaTeMaTHYECKON HayKH Kak cdepbl 4eT0BEUYECKOM
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTH JUIsl Pa3BUTHUS LIMBUIIN3ALIMH, OBJIAJICHUE SI3BIKOM



MaTeMaTUKM M MaTeMaTH4yeCKOn KYHBTYPOP'I KaKk CpCIACTBOM IIO3HAHUA MHUpPA, TOTOBHOCTb
OCYHICCTBIIATH NPOCKTHYIO N UCCICIOBATCIILCKYIO ACATCIbHOCTD MHANBUYAJIbHO U B TPYIIIIC.

METAIIPEJIMETHBIE PE3YJIBTATbBI

ITo3HaBaTeIbLHbIE YHUBEPCAJIbHBbIE YUeOHbIe 1eHCTBUSA

ba3oBble Joruyeckue aeiicTBHSL:

BBIABIIAITH W XapaKTEpU30BaTh CYIIECTBEHHbIE TPU3HAKH MATEMAaTUYECKUX OOBEKTOB,
MIOHSATHN, OTHOIIEHUH MEXIY MOHATHIMH, (OPMYIUPOBAThH ONPEACICHUS OHATUH, YCTaHABINBATh
CYILIECTBEHHBIN MpU3HAK KiIacCU(UKAIIMU, OCHOBaHUS JJisi OOOOIIEHUS U CPaBHEHHUS, KPUTEPUU
MPOBOAMMOIO aHAJIN3A;

BOCIIPUHHUMATh, (HOPMYIUPOBaTh U MNPeoOpPa30BBIBATH CYKJCHHS: YTBEPAUTEIbHBIE W
OTpHUILIaTeIbHbIE, CIMHUYHBIC, YACTHBIC W OOIIUE, YCIOBHBIC;

BBISBJIITh MAaT€MAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpeuusi B (hakTax,
JTAHHBIX, HAOMIOECHUAX M YTBEPKACHUAX, MPEIaraTh KpUTEPHUH IS BBISIBICHUS 3aKOHOMEPHOCTEH
Y IIPOTUBOPEYMIL;

JeJaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX M HWHIYKTHUBHBIX
YMO3aKIIOYEHUM, YMO3AKJIFOUCHUH 110 aHAJIOTHH;

MIPOBOJIUTh CaMOCTOSITETILHO J10KAa3aTeICTBA MAaTEMaTHYECKUX YTBEPKACHHUHN (MpsAMbIE U OT
MIPOTUBHOTO), BBICTPAWBAaTh apTyMEHTAIINIO, IPUBOIAUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBLIBAThH
COOCTBEHHBIE CYXJACHUS U BBIBOJIBL;

BBIOMpATh COCO0 pereHus yaeOHOM 3aaadu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BBIOMpaTh HaNOOJIEE MOIXOMSIINMN C YIETOM CAaMOCTOATENBHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciea0BaTeIbCKHeE IeMCTBUA:

WCIIOIh30BaTh BOMPOCHI KaK HMCCIENOBATEIBCKUM HHCTPYMEHT TMO3HaHUs, (POPMYIUPOBATH
BOIIPOCHI, (DUKCUPYIOIIKE MPOTHBOpEUYHEe, NPOoOIeMy, yCTaHaBIMBaTh HMCKOMOE€ W JaHHOE,
(dhopMHUpPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TO3UIINI0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  DKCIOEPUMEHT,  HUCCIECIOBAaHHE IO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4ecKOro OObEKTa, SIBJICHUS, MPOIEcca, BBISIBICHUIO
3aBUCHMOCTEH MEXITy 00bEeKTaMu, BJICHUSIMH, IPOIECCAMMU;

CaMOCTOATENBHO (PopMynupoBaTh O0OOIIEHHS W BBIBOABLI IO pPE3yJabTaTaM MPOBEIEHHOTO
HaOJIFONIEHNsI, WCCIICIOBAHMS, OIICHUBATh JOCTOBEPHOCTH IOJYYCHHBIX PE3YJIBTaTOB, BHIBOJIOB H
0000IIIeHHNI;

MPOTHO3UPOBATh BO3MOXHOE PA3BUTHE IMPOILIECCA, @ TAKKE BBIABUTATh MPEANOI0KEHUS O €r0
Pa3BUTHUH B HOBBIX YCJIOBHUSIX.

PabGora ¢ undopmaunmeii:

BBIABIIATH JAeUIMTH WH(MOpPMAIIUHU, TaHHBIX, HEOOXOAUMBIX JJiI OTBETAa HA BOMPOC U JJIS
pelIeHUs 3a1a4H;

BBIOMpaTh ~ MH(POPMAIMIO W3  HWCTOYHMKOB  PA3IMYHBIX  THIOB,  aHAJIU3UPOBATH,
CHUCTEeMAaTHU3UPOBATh U UHTEPIPETUPOBATH NHHOPMAIIUIO PA3TUYHBIX BUIOB U (hOPM MIPEICTABICHUS;

CTPYKTYpPUPOBaTh MH(POPMAIINIO, TIPEACTABIATh €€ B pa3IMUHbIX (opMax, WLIIOCTPUPOBATH
rpaduvecKH;

OIICHUBATh HAJEKHOCTh HH(OPMAITUHU TTO CAMOCTOSITENHHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHUKaTHBHBIEC YHHBeEpPCAJIbHbIE YUueOHbIE 1eiiCTBUS
Oomenue:



BOCIIPUHUMATh U (OPMYIUPOBATh CY)XJIEHUS B COOTBETCTBUU C YCJIOBUSIMH U LEJISIMU
oO0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX,
JlaBaTh MOSICHEHUS 110 X0y PELICHUS 3aa4i, KOMMEHTUPOBATh IIOJyYEHHBIN PE3y/bTar;

B XO/€ OOCYXJEHMs 3a7aBaTb BOIPOCHl IO CYLIECTBY OOCYXJaeMOW TEMbI, MPOOIEMBI,
pelraeMor 3aJay, BBICKA3bIBaTh WJICW, HAIIEJICHHBIE HAa IIOMCK DELIECHUS, CONOCTAaBIATh CBOU
CYXJIECHUS C CYKICHUSMHU JPYrMX YYaCTHHKOB [Majiora, OOHAPYKMBATh pa3IU4YME€ M CXOJCTBO
MO3ULMH, B KOPPEKTHOU (hopMe popMyIupoBaTh pa3HOIIACHSI, CBOM BO3PAKEHUS;

MIPEICTABIATh PpE3YJbTaThl PEUIEHUS 3a7aud, SKCIIEPUMEHTA, HCCIEA0BaHUsA, IPOEKTa,
CaMOCTOATENIBHO BbIOMpaTh (pOopMaT BBICTYIJIEHHS C Y4€TOM 3ajay MpPEe3eHTAaluud U 0coOeHHOCTEN
ayIUTOPHH.

PeryasiTuBHbIe YHMBepcaJibHbIe Y4eOHbIe JeiicTBUSA

Camoopranusanusi:

COCTaBJATHh IUIAH, AJITOPUTM pEMICHUS 3aJa4d, BHIOMpATh CMOCO0 pemeHus ¢ y4EToM
UMEIOIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh M KOPPEKTUPOBATH
BapUaHTHI PELIEHUH C Y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJIa/ICTh HAaBBIKAMHU TO3HABATEIBHOW peduIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JECUCTBHI U
MBICTUTEIBHBIX MPOLECCOB, UX PE3YAbTAaTOB, BIAJETh CIIOCOOAMHU CaMOIMPOBEPKH, CAMOKOHTPOJIS
mpoliecca U pe3yibrara peleHus MaTeMaTu4ecKoi 3a/1auu;

MPEIBHIICTh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PEIICHWW 3aJa4dd, BHOCHUTH
KOPPEKTUBBI B JIEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JTAHHBIX, HAWJACHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHMBAaTh COOTBETCTBHME PE3yJbTaTa LEIN M YCIOBHUSAM, OOBSICHATH MPUUYUHBI JTOCTHXKCHHUS
WIM  HEIOCTW)KCHHS  PE3YJAbTaTOB  JCITCIBHOCTH, HAXOJUTh OMIMOKY, JaBaTh  OIEHKY
MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eAATEJIBHOCTD:

MOHUMATh W HWCIOJNb30BaTh MPEUMYIECTBA KOMAaHIHOW W WHAMBUAYaIbHOW pabOTHI MpuU
pelieHnH Y4eOHBIX 3aja4, NPUHUMATh I1IeJb COBMECTHOW JICATCIBLHOCTH, IUIAHUPOBATH
OpTraHM3aIMI0 COBMECTHOW paboOThl, pacmnpeAensTh BUIbI pabOT, I0roBapuBaThCA, OOCYXKIaTh
MIPOIIECC U Pe3yabTaT padoThl, 00001IaTh MHEHUSI HECKOJIbKUX JTIO/CH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCyxkaeHus, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBD» U MHBIE), BBITIOJIHATH CBOK) YacTh Pa0OTHI U KOOPAMHUPOBATH CBOW JICUCTBHS C IPYTUMHU
YJIeHaMHd KOMaHJbl, OIICHMBATh KadeCTBO CBOETO BKJIaJa B OOMIMA TPOAYKT IO KPUTEPHUSM,
c(hOpMyITUPOBAHHBIM YYaCTHHUKAMHU B3aHUMOJICHCTBUS.

INPEIMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOydyarmuiics HaydYuTCS:

e CBOOOMHO OMEPHPOBATH OCHOBHBIMU TOHSATHUSIMH CTEPEOMETPUU TPHU PELICHUU 3aaa4d |
MIPOBEACHUU MaTeMaTHYECKUX PACCyKICHUI;

® MPUMEHSITH aKCHOMBI CTEPEOMETPUM M CJICACTBHUS U3 HUX MPH PEIICHUH T€OMETPUYCCKHUX
3ajay;

e KiaccU(UIMPOBATh B3aMMHOE PACMOJOKEHUE MPSIMBIX B MPOCTPAHCTBE, IMJIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;



CBOOOIHO OIEPHUPOBATH TMOHSATHIMH, CBS3aHHBIMA C YIJIAMH B TIPOCTPAHCTBE: MEXKIY
HPSIMBIMH B IPOCTPAHCTBE, MEXAY IPSIMON U IJIIOCKOCTHIO;

CBOOOIHO OIIEPHPOBATH MOHATUSIMH, CBA3aHHBIMH C MHOTOTPaHHUKAMHU;

cBOOOIHO pacro3HaBaTb OCHOBHbIE BHUIbl MHOTOTPAHHUKOB (IpHU3Ma, MHPAMUIA,
MPSIMOYTOJIBHBIN MMapajuienenunen, Kyo);

KJIacCU(PUIIMPOBATH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS ISl KJlacCUPUKaInu;

cBOOOIHO ONEpPUpPOBaTh MOHSTHSIMH, CBS3aHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
TUIOCKOCTBIO;

BBITMIOJHATE IMapajiebHOE, IEHTPAIbHOE M OPTOrOHAJIBHOE MPOEKTUpOBaHHE (UTyp Ha
TUIOCKOCTB, BBITTOJHITH U300paskeHus (pUryp Ha II0CKOCTH;

CTPOUTH CEUYEHHUS MHOTOTPAHHUKOB Pa3IUYHBIMU METOJAaMH, BBIMOIHATH (BBHIHOCHBIC)
IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;
BBIUMCIIATh  IUJIOMIAM  [OBEPXHOCTEH  MHOTOTPDAaHHUKOB  (IpH3Ma, MNUPaMHIa),
TE€OMETPUUYECKHUX TeN ¢ IPUMEHEHUEM (HOPMYIT;

cBOOOJIHO OTIEpUPOBATH MOHATUSIMU: CUMMETPUS B TIPOCTPAHCTBE, IIEHTP, OCh U IIOCKOCTh
CUMMETPHH, LEHTP, OCh U TUIOCKOCTh CUMMETPHUH (PUTYPBI;

CcBOOOIHO ONEpUPOBaTh MOHSTHUSIMH, COOTBETCTBYIOIIMMM BEKTOpaM M KOOpAMHATaM B
MIPOCTPAHCTBE;

BBITIOJIHATH JACUCTBUS HAJl BEKTOPAMU,

pemiath 3aJaud  Ha JI0Ka3aTelIbCTBO MAaTeMAaTUYeCKUX OTHOIICHHH W HaXOXJEHUE
TeOMETPUUYECKUX BEJIMYMH, IPUMEHSSI U3BECTHBIE METOJIbI TP PEIICHUH MaTeMaTUYEeCKUX
3a/1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CIIOKHOCTH;

NPUMEHATh MPOCTEHIINE NPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI TP PELICHUH CTEPEOMETPUUECKUX 3a7ay;

M3BJIEKATh, MPEOOPa30BBIBATh U MHTEPIPETHPOBATH MHPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYeCcKuX (purypax, npeAcTaBICHHYIO HA YEPTEXKAX U PUCYHKAX;

MPUMEHATh MOJyYEHHbIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh U aHAJIM3UPOBATH PealibHbIE
CUTYalllH, IPUMEHSITh U3yUYCHHbIEC MTOHSATHS B MPOIECCE MOUCKA PEUICHUs MaTeMaTUYeCKU
c(hOpMyIUpPOBaHHOM MPOOJIEMBI, MOJIEIUPOBATh PEAIbHbIE CUTYAlIUH Ha S3bIKE T€OMETPHH,
UCCIIeIoOBaTh MOCTPOEHHBIE MOJIEAM C MCIOJb30BAHHUEM T'€OMETPUYECKUX MOHITHH U
TeopeM, armapara anreOpbl, peliaTh MPAKTHYEeCKUE 3a]laud, CBA3aHHBIC C HAXOXKJIEHUEM
reOMETPUYECKUX BEJTUYHH;

MMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHSA T'€OMETPUM KaK COCTABHOM 4acTH
(dbyHIaMeHTa pa3BUTHUSI TEXHOJIOTHA.

K konny 11 kiacca oOyqaronuiics Hay4YnuTCs:

CBOOO/IHO OIEpPUPOBATh MOHATHUSIMH, CBSI3aHHBIMH C LMJIMHAPUYECKOW, KOHMUYECKOH H
chepruecKoil TOBEPXHOCTIMH, OOBICHATH CIIOCOOBI OTYyYEHUS;

ONEepUPOBATh TMOHATHUSAMM, CBA3AaHHBIMU C TeJaMH BpaLEHUS: IMJIMHIPOM, KOHYCOM,
chepoit u mapom;

pacrno3HaBaTh Tella BpalleHus (UWIMHAP, KOHYC, cdepa W map) U oOBSICHATH CIIOCOObI
MOJIyYEHHUS TeJ BPAILCHUS;

KJ1acCU(UIMPOBATH B3aUMHOE PACOI0kKEHUE CPEpPhI U MIIOCKOCTH;

BBIUMCIIATH BEJIMYMHBI JIEMEHTOB MHOTOTPAaHHHUKOB M TeJl BpPAIIeHUs, 00BbEMBI U TUIOIIA TN
MIOBEPXHOCTEN MHOTOTPAHHUKOB M TE€J BpPALEHUS, TEOMETPUUECKUX TEJI C MPUMEHEHUEM

bopmyi,



CBOOOZHO OMNEPUPOBATh MOHATHUSMHU, CBA3AHHBIMH C KOMOWHAIMSIMH TeNl BpALICHUA H
MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BIHCAHHBIM B cepy W OMHUCAHHBIA OKOJO cepsl,
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK WJIN TEJIO BPAIIEHUS;

BBIYUCIIATH COOTHOIIEHUS MEXy IUIOIIAIIMU TIOBEPXHOCTEN U 00bEMaMH MOIOOHBIX TEl;
n300paXkaTh U3ydyaeMble (PUrypbl, BHIIOIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB
HOPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS TEJ BPAILCHHUS;
W3BJIEKATh, MHTEPIPETUPOBATH U MPEOOPa30BbIBaTh MH(OPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECcKUX QUTypax, MPeJICTABICHHYIO Ha YepTeKaxX U PUCYHKAX;

CBOOOIHO OIEPUPOBATH MIOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH ONEpallui HaJl BEKTOPAMU;

3aJaBaTh INIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM cHCTEME KOOP/INHAT;

pelaTe reoMeTpUYECKUE 3a7]a4i Ha BBIUMCIIEHUE YIIIOB MEXKIY IPSIMBIMU U IJIOCKOCTSAMH,
BBIYMCIIEHUE PACCTOSHUM OT TOYKU 1O IUIOCKOCTH, B ILIEJIOM, HA IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJa IIPU PELICHNH;

CBOOOJIHO ONEpPUPOBATh MOHATUSMH, CBSI3AaHHBIMU C JIBXKEHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBa ABU)XCHHUII;

BBINIOJIHATh M300pakKeHHsI MHOTOIPAHHUKOB M Te€l BpalleHUs MpU HapajijIeIbHOM
NepeHoce, LEHTPATbHON CHUMMETpPUH, 3€pKaJIbHOM CHUMMETPHUM, NPU MOBOPOTE BOKPYT
psIMOH, TIpeoOpa3oBaHMs TIOJ0OMS;

CTPOUTH CEUYEHUS MHOTOI'PAaHHHMKOB M TE€J BpAIICHUS: CEUEHUs IMIMHApa (apajuleIbHO U
NEPIEHANKYISIPHO OCH), CEUYEeHHUs KOHyca (MapaiiesibHble OCHOBAaHUIO M IPOXOASAIINE
yepe3 BepLINHY), CEUCHHUs 11apa;

WCIIOJIb30BaTh METOJbl IOCTPOEHUS CEUEHUW: METOA CJE0B, METOJ BHYTPEHHEro
MIPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILIEH MIJI0CKOCTH;

JI0Ka3bIBaTh FEOMETPUUECKUE YTBEPKIACHHUS;

INPUMEHATh TreoMeTpudeckue (akTbl JUIsi  pelIeHHs CTepeoOMETPUUYECKHUX — 3ajad,
MIPEAIOJIaralolIMX HECKOJBKO IIaroB PEIIECHUs, €CIM YCIOBUS INPUMEHEHUs 3aJaHbl B
SIBHOU ¥ HESIBHOU (hopme;

pemarh 3aJaud  Ha JI0Ka3aTelIbCTBO MAaTeMaTWYeCKUX OTHOUIEHHM M HaxXOXKJIECHUE
reOMETPUYECKUX BEJTUYHH;

MPUMEHATh MPOrPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IPHU
PELIEHUH CTEPEOMETPUUECKUX 3a/1ad;

IIPUMEHATH MOJYYEHHBIE 3HAHMS HAa MPAKTUKE: CPAaBHUBATh, aHAJIM3UPOBATH U OLIEHUBATh
peanbHble CUTYallUH, NMPUMEHATh M3yUEHHBIE INOHATHS, TEOPEMBI, CBOMCTBA B MpOLECCE
MOMCKA pEIIeHUs MaTeMaTuyecku CGOPMYIUPOBAHHON MpoOIeMbl, MOJAEIUPOBAThH
peanbHbIE CUTyallud Ha $A3bIKE TI'E€OMETPUM, MCCIEAOBAaTh IOCTPOEHHBIE MOAEIU C
WCIIOJIb30BAaHUEM TI'E€OMETPUYECKUX TMOHSATUM U TeopeM, ammapara aiareOpbl, pemnarb
MIPaKTUYECKUE 3a]]aUH, CBSI3AHHBIE C HAXOXK/IEHUEM I'€OMETPUUECKUX BEJINYMH;

UMETh NPEACTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHsA I'€OMETPUM KaK COCTABHOM 4acTH
byHgaMeHnTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosuvecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n MPOrpamMmbl Bcero Koutpoabupie  Ipakriieckue oOpa3oBareJibHbIE
padoThI padoThI pecypenI
1 BBenenue B crepeoMeTpuio 23 1
9 B3anMHOe pacnonoxeHue npsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTh NPSAMBIX U IIJIOCKOCTEN B 8
IIPOCTPAHCTBE
4 [lepneHMKyASIPHOCTD MPSIMBIX U o5
IJIOCKOCTEW B POCTPAHCTBE
Vbl U paccTosHUSA 16 1
MHoOrorpaHHuKu 7 1
BexTopsl B mpocTpaHcTBe 12
8 HOBToPeHHe, 000011IeHNEe U CUCTEMATH3aIIUs 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 102 6 0




11 KUIACC

KosnvecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB U TeM uudposbie
Ne /i P Konrpoanupie  IIpakruyeckue (mupp )
MPOrpaMMblI Bcero o0pa3oBareJibHbIe
padoThbI padoThbI
pecypchI
1 AHanuTH4ecKasi FeOMeTpUst 15 1
5 [ToBTOpeHue, 0606LueHPUIe " 15 1
CHCTeMaTH3aIusl 3HAHUI
O0BEM MHOTOTpaHHHKA 17 1
Tena BpameHus 24 1
5 [Tnomaau MOBEpXHOCTH U 0OOBEMBI 9 1
KPYIJIBIX TEIl
6 JBrxeHust 5 1
7 [ToBropenwue, O606HI€HI:I€ " 17 2
crcTeMaTu3alus 3HaHU!
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 8 0




IMPOBEPSEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJILHOM ITPOI'PAMMBI

10 KJIACC
Kon . .
IIpoBepsiemble peiMeTHBIE Pe3y/IbTaThl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOI
HIPOBEPHEMOTD NPOrpaMMbl CpeHero oouero 00pa3oBaHus
pe3yJibTaTa
7 I'eomerpus
7.1 OnepupoBarh NOHATHSMHU: TOYKA, IPsMasi, IIIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEpPEOMETPUM U CHEICTBUS U3 HUX IpU PpEIICHUHU
' reOMETPUYCCKHX 33129
73 OnepupoBarh MNOHATUSAMU: MApPAVIEIBHOCTh U MEPHEHAUKYISPHOCTh HPSIMBIX U
' IUIOCKOCTEN
74 KnaccudunupoBare  B3aMMHOE  pacloOJIOKEHHE TMPsMBIX M IUIOCKOCTEH B
' HPOCTPAHCTBE
OmnepupoBaTh NOHATUSAMH: JABYTPAHHBIA Yroj, TpaHW JBYIPAaHHOIO yIia, pedpo
7.5 JBYTPaHHOTO YIVIa, IMHEMHBIM YroJI IBYTPaHHOIO yIIa, TPajyCHas Mepa JAByTPaHHOTO
yria
76 OnepupoBaTh  MOHATUSAMHU:  MHOTOIPAaHHMK,  BBIOYKJIBIH M HEBBITYKJIBIHA
' MHOT'OTpaHHHUK, 3JIEMEHThl MHOTOTPaHHUKA, IPaBUJIbHBIA MHOTOIPaHHUK
77 PacrioznaBarb ~ OCHOBHBIE ~ BHUJbl ~ MHOTOIPAaHHUKOB  (IUpaMuja,  IpU3Ma,
' IPSIMOYTOJIbHBIN Mapasuiesenumnes, Kyo)
KnaccudumupoBare MHOTOTpaHHUKH, BBIOMpas OCHOBaHHS JUIS KiacCU(UKAITUH
7.8 (BBIIYKJIbIE U HEBBIMYKJIblE MHOIOTPAHHUKHU, IPABUIIbHbIE MHOTOI'PAaHHUKH, HPSIMBbIE
Y HaKJIOHHBIE TPU3MBI, apaIeIEIUIIECIb])
7.9 OnepupoBarh NOHATHUAMU: CEKYILask IIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSACHATH NMPHUHLMIBI MOCTPOCHUSI CEYEHHM MHOTOIPAaHHUKOB, HCIOJB3YS METOJ
' CIIE/I0B
CtpouTh cedyeHuss MHOTOTPAaHHHUKOB METOJOM CJIE/IOB, BBIIOJHSATH (BBIHOCHBIE)
7.11 IUIOCKHE YEpPTEeX U M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUIYp: BHUI CBEpXY, COOKY,
CHU3Y
Pemare 3amaum Ha HaxoXJEHHE TE€OMETPUUECKHX BEIMYMH IO oOpasuaM WiIH
aNropuT™MaM, IPUMEHSS W3BECTHBIE aHAJIMTHYECKHE METOAbl IPU PELICHUH
7.12 CTaHJApPTHBIX MaTeMaTUYECKUX 33/7a4 Ha BBIYHUCICHHE PACCTOSHUI MEXIy ABYMs
TOYKaMH, OT TOYKH 10 NPAMOM, OT TOUKUJO IIIOCKOCTH, MEXAY CKPELIUBAIOLIMMUCS
MPSIMBIMH
Pemarp 3amaum Ha HaxoXJEHHE TE€OMETPUUYECKHX BEIMYMH MO0 oOpasluaM WiIH
aNropuT™MaM, TMPUMEHsSI W3BECTHbIE aHAJIUTHUYECKHE METOJbl IMpPH PpEHIeHUH
7.13 CTaHJApPTHBIX  MAaTEMaTMYeCKUX  3aJad Ha  BBIUMCICHHE  YIJIOB  MEXIY
CKPEIMBAIOIIUMUCS TPSIMBIMH, MEXAY IPSIMON U TIIOCKOCTHIO, MEXY IJIOCKOCTAMU,
JIBYTPaHHBIX yIJIOB
Bbruucnate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOIpaHHMKOB (Tpu3Ma,
7.14 MpaMuia) ¢ MpuMeHEeHHUEM (OpPMYIl, BBIUUCIATh COOTHOLIEHHSI MEXKIY IIIOLIAJAsIMH
MOBEpXHOCTEN, 00bEMaMHU MOJOOHBIX MHOTOTPAHHUKOB




OHepI/IpOBaTB NOHATUAMU. CUMMCTPHUSA B HNPOCTPAHCTBE, HCHTP, OCb U IINIOCKOCTH

15 CUMMETPHH, LIEHTP, OChb U INIOCKOCTh CUMMETPHUH (PUTYPBI
W3pnekars,  npeoOpa3oBbIBaTh W UHTEPOPETHPOBATH  MHPOPMALUI O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (HUTypax, NPEACTABICHHYIO Ha YepTeKax H
pHUCYHKax
[IpumensaTh reomerpuyeckue (akThl Uil PELICHUs CTEPEOMETPUUYECKUX 3aj]ad,
7.17 IPENONaralouX HECKOJIbKO IIarOB PEeILeHHs], €CJIM YCIOBUS IPUMEHEHMS 3a/1aHbl B
ABHOH popme
718 IIpumensaTh IIPOCTEMIINE [IPpOrpaMMHBIE cpeacTaa u JJIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUYECKHX 3a1a4
719 [IpuBomuTH NpUMEpPH MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U JKU3HH,
' pacrno3HaBarh IPOSIBICHUE 3aKOHOB TEOMETPUU B UCKYCCTBE
[IpyuMeHsTh MOy4YEeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peallbHbIE CUTYallUH
U TNPUMEHATh U3YUYEHHbIE IMOHATUS B IPOLIECCE IOMCKA PEIICHUS MaTeMaTHUYeCcKH
790 cOpMYIUpPOBAaHHON MpoOJIeMbl, MOIEIUPOBATh pEAJIbHbIC CUTYallUH Ha S3bIKE
' reOMETPUH, UCCIIEI0BATh MOCTPOECHHBIE MOJIENIN C UCIOIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TeopeM, anmnapara ajareOpbl, peuarb NpakTHUeCKue 3a/1auu, CBA3aHHBIE C
HAXOKJCHUEM F€OMETPUUYECKUX BEJIMYUH
11 KJIAC
Kon . .
IIpoBepsiemble npeIMeTHBIE Pe3y/IbTAThl 0CBOCHHMS OCHOBHOI 00pa3oBaTe/bLHOM
HPOBEPHEMOTD NMPOrpaMMbl CpeHero oomero 00pa3oBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh  MOHATHSMM:  IWUIMHAPUYECKass  IMOBEPXHOCTb,  0Opasyroliue
6.1 LWINHAPUYECKOH MOBEPXHOCTH, LMJIMHAP, KOHUYECKasl MOBEPXHOCTb, 00pasyrouue
KOHMUYECKOM IMOBEPXHOCTH, KOHYC, cpeprudeckasi HOBEpXHOCTh
6.2 PacnioznaBars Tena BpamieHus (IMIMHAP, KOHYC, cdepa U map)
6.3 OOBSCHATH CIIOCOOBI TTOTYYECHUS T BPAIICHUS
6.4 Knaccugunupoars B3auMHOE pacnonoxeHue cepsl U IMI0CKOCTH
OnepupoBaTh MNOHSTUSIMU: IIAPOBOM CErMEHT, OCHOBAaHME CErMEHTa, BBICOTa
6.5 CEerMEHTa, LIApOBOM CJIOH, OCHOBaHHME IIAPOBOIO CJIOS, BHICOTA ILIAPOBOTO CJOA,
IaPOBOM CEKTOP
6.6 Bbruucnate 00bEMBI U TUIOIAAN TTOBEPXHOCTEH Te BpallleHUs, TeOMETPUUECKUX Tell
' C IpUMEHEHUEM (HOPMYJT
6.7 OnepupoBarh MOHATHUSAMHI: MHOTOTPAaHHUK, BIUCAHHBINA B c(hepy U OMUCAHHBIN OKOJIO
' cdepsl, chepa, BMcaHHasi B MHOTOI'PAHHHUK MJTH TEJIO BPAILEHUS
6.8 BbIUMCIIATE  COOTHOWICHHWSI MEXIy IUIOIIAJSIMH IOBEpXHOCTEH U 00BEMaMu
' MTOOOHBIX TEJ
6.9 N306paxarp u3yyaemble QUTYpbl OT PYKH M C MPUMEHEHHEM IMPOCTHIX YEPTENKHBIX
' HUHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:

BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TeJ BPAILCHHS




H3Bnekars, UHTEPIPETHPOBATH U mpeoOpa3oBBIBaTh  HH(POPMAIHIO o
6.11 MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (PHUTypax, MpeACTaBICHHYIO Ha 4YepTexax Hu
pUCYHKaX
[IpumensiTh TeoMeTpuueckue ¢GakThl s PEIICHUS CTEPEOMETPHYSCKUX 3ajad,
6.12 MPEANOJIATalOIIMX HECKOJIBKO IIAroB PEIICHHUs, €CIIM YCIOBUS TPUMEHEHHUS 3a]aHbl B
SIBHOU (popme
6.13 OrnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BoINONHATE EWCTBUS CIIOKEHHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXKEHUS
' BEKTOpa Ha YUCII0, OOBSICHITH, KAKHIMH CBOMCTBAMH OHU 00JIaaI0T
6.15 [IpumenATHh NpaBUIIO NapauIeIEUIEa IPU CIOKEHUNA BEKTOPOB
OnepupoBarh MOHATUSAMH: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MO
6.16 BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXIy BEKTOPAMH,
CKaJSIPHOE MPOM3BEACHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI
HaxomuTe cymMMy BEKTOPOB U MPOU3BEICHHWE BEKTOpA HAa YHCIO, Yroid MeEXIy
6.17 BEKTOpaMH, CKaJSIPHOE MPOW3BEACHHWE, pACKIQJbIBATh BEKTOp IO  JBYM
HEKOJJTMHEAPHBIM BEKTOpaM
6.18 3amaBarhb MJIOCKOCTh YPAaBHEHUEM B IEKApTOBOM crCTeMe KOOpIUHAT
6.19 Pemare mpocreiimne reoMeTpUuYecKHE 3aJaud  Ha TPUMEHEHHE BEKTOPHO-
' KOODPIMHATHOTO METO1a
Pemrare 3amaun Ha 10KAa3aTeIbLCTBO MATEMAaTUYECKHX OTHOIIEHHH M HAaXO0XKICHHE
6.20 FCOMETPUYCCKUX BEIIMYMH IO 00pa3liaM Wd ajJropuTMaM, IPUMEHsSsS H3BECTHHIC
METOIBI TIPH PEIICHUU CTAHIAPTHBIX MATEMAaTUYCCKUX 3a/1a9
6.21 [IpumeHaThH poCTeHIIme MporpaMMHBIE CpelcTBa H AJIEKTPOHHO-
' KOMMYHHUKAITHOHHBIE CHCTEMBI ITPU PEIICHUH CTEPEOMETPUICCKUX 3a/1a9
6.22 [IpuBoaWTh TpPUMEPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAC W IKU3HH,
' pacrno3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHUH B UCKYCCTBE
[TpuMeHsTh MONMy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAJIH3UPOBATh peajbHbIe CUTYaI[UU
U TPUMEHATh M3y4YCHHBIC TOHATHS B TPOIECCE IMOUCKA PENICHUS MaTeMaTHYeCKH
6.23 chopMyIHpoBaHHONW MPOOIEMBbI, MOJEIHPOBATh peadbHbIE CHUTYyallUM Ha S3bIKEe
' T€OMETPUH, UCCIIEIOBAaTh TOCTPOCHHBIE MOJIETH C MCIIOJIb30BaHUEM T€OMETPHUECKHUX
MOHATHIA W TEOpeM, amnmapara anreOpbl, perars IpaKTHISCKUE 33]1auu, CBSI3aHHBIC C
HAXOXXJEHHEM FeOMETPUUYECKUX BEIIUYUH
IMPOBEPAEMBIE 2JIEMEHTbBI COIEP KAHUS
10 KJIACC
Kon IIpoBepsieMblIii 3JIEMEHT COAEPKAHUSA
7 I'eomeTpus
71 OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsMas, MIOCKOCTh, MPOCTpaHcTBO. [loHsTHEe 00
' AKCUOMAaTHYECKOM ITOCTPOCHUHN CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH U CIICJCTBHS U3 HUX
B3aumHOe pacrnojiokeHWe TPSIMBIX B IPOCTPAHCTBE: TEPECEKaroluecs, NapaulebHble H
CKpeluBaromuecs npsMbeie. [lapainenbHOCTh NPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE:
7.2 napasielbHbIe MPSMBIEC B IPOCTPAHCTBE, MaPAIJICIIBHOCT TPEX MPSAMBIX, TapauIeTbHOCTD MPSMOA

U IIJIOCKOCTH. YTJBIC COHAITpaBJICHHBIMU CTOPOHAMM, YIOJl MEKAY MNPAMBIMU B HPOCTPAHCTBE.
HapaJ'IJ'ICJ'IBHOCTB IJIOCKOCTEI: napaiyICJIbHBIC TIJIOCKOCTH, CBOICTBa nmapaJuICJIbHBIX IJIOCKOCTEIA.




[IpocTeiimme NPOCTPaHCTBEHHBIE (GUIyphl Ha IUIOCKOCTH: TETpadap, KyO, Mapauienenures,
MOCTPOCHUE CEUEHUI

7.3

IlepneHIUKYIAPHOCTD NPSAMOM M IIIOCKOCTH: MEPHECHAUKYISPHBIE MpsIMbIE B IIPOCTPAHCTBE,
IpsIMBIE ITApaJUICIbHBIE U IEPHEHIUKYISAPHBbIE K IUIOCKOCTH, IPU3HAK IEPHEHIUKYISAPHOCTH
IIPSIMOU U IJIOCKOCTH, TEOPEMA O NPSIMOM NMEPIEHAUKYIIPHON IUNIOCKOCTH. YIIIBI B IIPOCTPAHCTBE:!
YIrojl MEXAy NpsAMOM U IIJIOCKOCTBIO, ABYI'PAHHBIM YroJI, JIMHEWHBIM YroJl JByTPaHHOIO YIVa.
[lepneHuKynsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU 10 INIOCKOCTH, PACCTOSIHHUE OT NPSIMOM 110
IUIOCKOCTH, HPOEKIUs (UIypbl Ha IUIOCKOCTb. IleprneHAuKyIspHOCTh IUIOCKOCTEH: NpU3HAK
NEPIEHIUKYIIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX MepreHIuKyIsapax

7.4

7.5

[lonsiTue MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBIMYKJbIE W HEBBITYKJIbIE
MHOTOTPaHHUKH, pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yronpHas mpusma, IpaHd U OCHOBaHUS
NpU3MBblL, TMpsiMasi W HaKJIOHHAs TNpPU3MbI, OOKOBasi M TOJHAs MOBEPXHOCTb IPU3MBI.
[Tapannenenunen, NnpsAMOYrojbHBIA Mapajuiesenuies U ero cpoicrsa. [lupammpa: N-yronbHas
nupaMujia, TpaHd W OCHOBAaHME MNHUpPaMHUAbI, OOKOBasi M TIOJHAs IOBEPXHOCTh IHUPAMHJIBI,
npaBUjibHAasE W yCeUu€HHAs MNHUpaMuaa. OJEMEHThl MNpu3Mbl W nupamuibl. [lpaBunbHbIC
MHOTOTPAaHHHUKH: TOHSATHE MPaBWJIBHOIO MHOTOTPaHHHKA, MpaBHJIbHAsS NpU3Ma U MpaBUIIbHAS
nupamujia, mpaBujibHas TPEYrojibHas MUpaMUa U MPaBUWIbHBIN TeTpadap, kyo. [IpeacraBnenue o
MPaBUJIBHBIX MHOTOTPAHHMKAaX: OKTadAp, JoAeKadap W wukocadapyrue CedeHus MNPU3MBL U
MTUPAMHU/IBI

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPHA OTHOCUTCIBbHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTHI
CUMMCTPUHU B IMIUpaMUJax, mapajuICiaCrnuIcaax, MpaBujJIbHbIX MHOTOI'PpaHHHUKAaX

7.6

7.7

Brrunciienne 3M€MEHTOB MHOTOTPAaHHUKOB: péOpa, amaroHanu, yribl. [lnomans OOKOBOI
MIOBEPXHOCTH U MOJIHON OBEPXHOCTHU MPSIMON NMPU3MBI, IJIOLIAAb OCHOBAaHUH, TeOpeMa 0 OOKOBOM
MIOBEPXHOCTU NpsiMON mpu3Mbl. Ilnomans GOKOBOM MOBEPXHOCTH U MOBEPXHOCTH IPaBUIIBHOM
MUPaMUIbL, TeOpeMa O IuIoImaan yceuéHHoi nupamuabl. [lorsarue 06 o6béme. OObEM MupaMubl,
MIPU3MBI

[TonoOHubie Tena B mpocTpaHcTBe. COOTHOILIEHUS MEXAY TUIOMIAIIMU MOBEPXHOCTEH, 00hEMaMu
OTOOHBIX TEI

11 KJIACC

Kon

IIpoBepsieMbliil 3JIeMEHT COAECPKAHUS

6

I'eomerpus

6.1

Hunuaapudeckass TMOBEPXHOCTh, 0Opasylooliue  IMIMHIPUYECKOW  TOBEPXHOCTH, OCh
HWIMHIPUYECKON oBepXxHOCTH. L{unuHap: ocHOBaHUs U OOKOBasi MOBEPXHOCTh, 00pa3yromias u
OCB, TUIOIIA/Ib OOKOBOW U MOJTHON MOBEPXHOCTH

6.2

Konnueckas mnoBepXHOCTb, OOpa3yrolIe KOHUYECKOH TIOBEPXHOCTH, OChb U BEpIIMHA
KOHHWYecKoi moBepxHocTH. KoHyc: ocHOBaHME W BeplinMHa, oOpasyromias M OCh, IJIOLIA]b
OOKOBOW M TIOJIHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC: 00pa3yrolllhe U BBICOTA, OCHOBaHHS U
O0KOBasi TOBEPXHOCTh

6.3

6.4

6.5

Chepa u map: ueHTp, paguyc, IuUaMeTp, IUIOMIAAL TMOBEPXHOCTH cdepsl. B3aumHoe
pacnonoxenue chepsl U TNIOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe, TIomaas chepbl

I/1306pa>I<eHHe TCJI BpalllCHUS Ha IMMIIOCKOCTHU. Pa3BépTKa MUJInHApA U KOHYyCa

KOM6I/IHEU_[I/II/I TCJI BpalllICHUA WU MHOT'OIPAHHHUKOB. MHoror PAaHHUK, OIMCAHHBIM OKOJIO C(I)epLI,

C(bepa, BIIMCaAHHAasd B MHOT'OI'PAaHHUK, UJIW TCJIO BpalllCHUA




6.6

[Tonsarue 06 o6béMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 06 00bEME IPAMOYTOIBHOTO
napajuienenumnena u cneAcTBus u3 He€. O0bEM mumHapa, koHyca. OO0BEM mapa W IJIOIIA b

cepsl

6.7

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHHSI MEXTY TUIOIIAIMU TOBEPXHOCTEH, 00bEMaMu
MOAOOHBIX TEN

6.8

6.9

6.10

Ceuenust mMHApa (MapajuiebHO M NEPIEHIUKYISIPHO OCH), CEUYEHHUs KOHYyca (mapajuiesibHOe
OCHOBAHUIO U MPOXOJsIlee Yepe3 BEPINHY), CeUCeHHUs I1apa

Bextop Ha muiockoctu u B mpocTpaHcTBe. CloKeHHE U BBIYMTAHHE BEKTOPOB. YMHO)KEHHE
BekTOpa Ha uucio. PaznoxeHue BekTopa Mo TpéM HEKOMIUIaHapHBIM BekTtopam. [IpaBuiio
napasuienenumnena. Pemenue 3agay, CBSI3aHHBIX C IPUMEHEHUEM MTPaBUII JCHCTBHI ¢ BEKTOpaMu

[IpsiMmoyronpHas cucrema KoopAauHar B mpoctpaHcTtBe. Koopaunarel Bektopa. IIpocrelimmue
3alaud B KOOpAMHATax. Yroia Mexay BekTopamu. CKalipHOE NPOU3BEJEHUE BEKTOPOB.
Boruncnenue yrioB Mex1y HpSAMBIMU M IUIOCKOCTSIMH. KoOpauHaTHO-BEKTOPHBI METOJ IpU
pEeLIeHUU TEOMETPUYECKUX 3a/1a4




Pa6ouasn nmporpamma yqeﬁﬂoro Kypca «BepOHTHOCTb H CTATUCTHKA».

HOACHUTEJIBHAS 3AIITUCKA

VYyeOnblli Kypc «BeposiTHOCTP M CTaTUCTHKa» YIIYOJEHHOTO YPOBHS SBISAETCS
NPOAOHKEHHEM M PA3BUTHUEM OJHOMMEHHOTO Y4YeOHOro Kypca YIIyOJIEHHOTO YpOBHSI Ha
YpOBHE CpeaHero o0Iero o0pa3oBaHus. YUeOHbIN Kypc IpeIHa3HaueH i1 (OpMUPOBAHUS Y
00yJaromuXCsl CTaTUCTUYCCKOW KYIBTYPhl U TIOHWMAHUS POJH TEOPHUU BEPOSTHOCTEH Kak
MaTeMaTU4eCKOr0 MHCTPYMEHTA ISl U3YUYCHUS CIIy4alHbIX COOBITUM, BETMYMH U MTPOLIECCOB.
[Ipyu wu3ydyeHum Kypca oOOramaroTcsi MPEACTaBICHUS OOyYalOIIMXCi O METoAax
UCCJIeIOBAaHUSI HM3MEHYMBOTO MHpA, Pa3BUBACTCS MOHUMAHUE 3HAYMMOCTH M OOIIHOCTH
MaTeMaTUYECKUX METO/IOB MO3HAHUS KaK HEOThEMJIEMOI YaCTH COBPEMEHHOTO €CTECTBEHHO-
HayYHOTO MUPOBO33PEHUSI.

Conepxanue yueOHOro Kypca HarpapiIeHO Ha 3aKpeIUIeHHE 3HaHUH, MOTYYEHHBIX TIPU
U3yYEHHH Kypca Ha YPOBHE OCHOBHOro o0miero oOpa3oBaHusi, W Ha pa3BUTHE
MPEACTABICHUM O CIy4allHbIX BEJIUYMHAX W B3aMMOCBS3AX MEXIYy HUMH Ha Ba)KHbBIX
MpUMepax, CIOKEThl KOTOPBIX MOYEPIHYTHI W3 OKpyXarwliero mupa. B pesynbrare y
00yyYaromuxcs JOJKHO C(HOPMHUPOBATHCS MPEACTABICHUE O Hanboliee ynoTpeOUTEIbHBIX U
O0IIUX MaTeMaTHYECKUX MOJENSIX, UCIOIb3YEMBIX JJIsi OMUCAHUSA aHTPOIIOMETPUYECKUX U
nemMorpaduyecKiX BEJIMYKH, MOTPEUTHOCTEN B pa3IMyHbIC po/ia U3MEPEHUSX, NITUTEIHLHOCTH
0€30TKa3HON pPabOThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHUK MAacCCOBBIX SIBICHUU U
MPOIIECCOB B 00IIecTBE. YUEOHBIM Kypc SIBIsE€TCS 0a30i i1 OCBOEHHUSI BEPOSITHOCTHO-
CTaTUCTHUYECKUX METO/IOB, HEOOXOIMMBIX CIICUAUCTaM HE TOJBKO HWHKCHEPHBIX
CIEUHAIBHOCTEH, HO TAKXKE COIMAJBHBIX M TCUXOJIOTMYECKUX, MOCKOJIbKY COBPEMEHHBIE
OOIIIECTBEHHbIC HAyKHM B 3HAUUTEILHOM Mepe HCIONB3YIOT alapar aHaiu3a OOJbIINX
naHHbIX. lleHTpanbHyI0 4YacTh y4eOHOTO Kypca 3aHMMaeT OOCYXIEHHE 3aKOHa OOJBIINX
gucen —  (PyHIAaMEHTaJIbHOTO  3aKOHA  TPUPOALI, HMEIOUIETO0  MaTeMaTHYECKYHO
(b opmanuzaimio.

B cooTBeTcTBHM C yKa3aHHBIMHU IEJISIMH B CTPYKTYpe y4eOHOTO Kypca «BeposaTHOCTh u
CTaTUCTUKA» Ha YyDIYOJIEHHOM YpPOBHE BBIJICJICHBI OCHOBHBIC COJIEpKATEIbHBIC JUHUMU:
«Cny4aitHpie COOBITHSI M BEpOSTHOCTU» W «CilydallHble BEJIMYMHBI M 3aKOH OOJBIINX
quCen.

[ToMuMO OCHOBHBIX JIMHUIA B Y4EOHBIM KypC BKIJIFOUEHBI JIEMEHTHI T€Opuu rpadoB H
TEOpUH MHOXXECTB, HEOOXOIUMBbIE [IJIsi TOJHOLIGHHOTO OCBOCHMSI MaTepualia JaHHOTO
y4eOHOTO Kypca U CMEXKHBIX MaTeMaTH4YeCKUX YYEOHBIX KYpPCOB.

Conepxxanue nuHun «CiydaiiHble COOBITHUSI M BEPOSITHOCTH» CIIYKUT OCHOBOM ISt
dbopMHpOBaHUS TPEACTABICHUNH O PACTIPEACICHUH BEPOATHOCTEH MEXIAY 3HAYCHHUSIMHU
CIIy4alHBIX BEJIMYMH. BakHYIO0 4acTh B OTOM COAEPIKATEIBbHON JIMHUM 3aHUMAET WU3Y4YCHUE
F€OMETPUYECKOTO U OMHOMHUAJILHOTO paclpeeeHud U 3HaKOMCTBO C MX HEMPEPHIBHBIMU
aHaJIOTaMU — MOKa3aTeJbHBIM U HOPMAJIbHBIM paclpeieICHUSIMU.

Tembl, CBA3aHHBIE C HENPEPHIBHBIMU CIIyYaHBIMU BEJIMYMHAMH U PACTpPEICTICHUSIMH,
AKIIEHTUPYIOT BHUMaHUE OOYYalOIIUXCS Ha OMUCAHWW W W3YyYEHUU CIIyYalHBIX SBICHUU C
MOMOIIbI0 HEeNpephIBHBIX (pyHKIM. OCHOBHOEC BHUMAaHHUE YACNSETCS TOKAa3aTeIbHOMY M
HOPMaJIbHOMY PacIpeleICHUSIM.



B yueOHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMHUTEIBHOE H3YYEHUE CBSI3U MEXIY
CITyJailHBIMH BEJTUYMHAMH W OMMCAHWE 3TOM CBS3U C MOMOIIBIO KOA(D(GUIIMEHTA KOPPEIISIIHH
U ero BHIOOPOYHOIO aHajora. JTH DJEMEHThI COAEpPX aHUSl Pa3BUBAIOT TeMy «Jluarpammel
paccerBaHUs», M3YYEHHYIO HAa YpOBHE OCHOBHOTO OO0IIero o0Opa3oBaHHs, U BO MHOIOM
OTHMPAOTCS HA CBEICHUSI U3 KypCOB anreOphl U TEOMETPHUH.

Emgé onun sneMeHT coliepaHusi, KOTOPbIA MpearaeTcsa Ha 03HaKOMUTEIILHOM YPOBHE
— TIOCJIEIOBATEeIbHOCTh CIyYalHbIX HE3aBUCHUMBIX COOBITHI, HACTYNAIOIUX B EIUHUILY
BpeMeHU. O3HAaKOMJICHHE C pacIpelesieHHeM BEpPOSITHOCTEH KOIMYEeCTBA TaKUX COOBITHIM
HOCUT pa3BUBAIONIMNA XapaKTep W SBISETCA AKTyaJbHbIM Ui OymyHIMX aOUTYpUEHTOB,
MOCTYMAIMX Ha Y4YeOHbIE CICIHATBHOCTH, CBS3aHHBIC C OOIIECTBEHHBIMH HAayKaMmH,
TICUXOJIOTUEN U YIIPABICHUEM.

Ha usydenne yueO6HOro kypca « BeposTHOCTh U CTaTHUCTHKA» Ha yrIIyOJEHHOM YPOBHE
otBoauTCs 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Henenmo), B 11 kimacce — 34 gaca (1 gac
B HEJICIIO).

COAEPXAHUE OBYYEHUA

10 KITACC

I'pad, csa3ublit rpad, myTu B rpade: mukisl u nenu. CteneHp (BaJeHTHOCTH) BEPIIUHBI.
I'padwt Ha mmockocTh. JlepeBss.

CrnyyaliHble KCEPUMEHTHI (ONBITHI) U CIIy4ailHble COOBITUS. DJIEMEHTAPHBIE COOBITUS
(ucxonpl). BepoATHOCTH Cly4ailHOTO COOBITHS. BIM30CTh YaCTOTHI M BEPOSITHOCTU COOBITHHA.
Crny4aliHbIe OTIBITHI C PABHOBO3MOXKHBIMHU AJIEMEHTAPHBIMU COOBITHUSIMHU.

Onepauuu HajJ COOBITUSAMU: NIEpECEUEHUE, 0ObEAMHEHNUE, TPOTUBOIIOIOKHbIE COOBITHSI.
Juarpammel Disiepa. @opMyiia CII0KEHHUS BEPOSITHOCTEN.

YcnoBHass ~ BEpPOSATHOCTh.  YMHOXKEHHE  BepoOsiTHOCTEW. JlepeBo  CiydalHOro
skcriepuMenTa. @opmyra nmoaHoi BepositHocTu. Popmyia baiieca. HezaBucumbie cOOBITHS.

bunapubpiii cnyuyaliHBI ONBIT (MCTBITAHUE), yCcHeX | Heynada. HeszaBucumsble
ucnbiTanus. CepHsi HE3aBUCHUMBIX HCHBITAaHUW 10 NepBoro ycmnexa. llepecraHoBku u
(dakropuan. Yucno coueranuii. Tpeyronbuuk Ilackang. @opmyna 6mHoma HeroToHa.

Cepusa He3aBHUCHMBIX UcCHbITaHUN bepHymin. CiydailHbld BbBIOOp W3 KOHEYHOU
COBOKYITHOCTH.

CnyuaiiHas BenuuuHa. PacrnipeneneHue BeposiTHOCTed. Jluarpamma pacrmpeneieHus.
Onepauun Haj CiaydyalHbIMM BelWYMHaMH. buHapHas ciydaiiHas BenuuuHa. [Ipumepsl
pacnpeneseHuil, B TOM YHCJIe TEOMETPUUYECKOE U OMHOMHUAIIBHOE.

CoBMecTHOE pacmpeiesieHue ABYX CIy4dallHbIX BeJuuuH. He3zaBucumeble ciiydalHbIC
BEJIMYMHBI. MaTeMaTu4ecKoe OXKUJaHue CIydaitHOW BennuuHbl (pacupenenenus). [Ipumepst
MPUMEHEHUSI MaTEeMaTHYECKOro OXKUJaHus (CTpaxoBaHue, JioTepes). MaremaTudyeckoe
OXKUJIaHWe OWHApPHOW CJIydyalHOM BEJIMYMHBL. MareMaThyeckoe OXHIAaHUE CYMMBbI
CIIy4ailHbIX BeIUYMH. MaTeMaTH4eCKOe OKUJIAaHWE T€OMETPUYECKOr0o M OMHOMHUAIBLHOTO
pacnpeaeeHun.

Jluctiepcusi U CTaHAAPTHOE OTKJIOHEHHE CIIy4ailHOM BEIWYUHBI (paclpeeeHHUs).
Jlucniepcust OMHAPHOM CIy4alHOUM BeNMWYWHBI. MaTemaruueckoe OXXHUJIaHue TPOU3BEIACHUS U



JUCHEPCHS] CyMMbl HE3aBHCHMBIX CJIy4YallHbIX BEIM4YMH. Jlucriepcuss W CTaHAApTHOE
OTKJIOHEHHE OMHOMHAIBHOTO pachpezeneHus. Jucnepcus W CTaHIAPTHOE OTKIOHEHHUE
reOMETPUYECKOTO PaCIIPEICICHUS.

11 KJIACC

HepasenctBo UeOniméBa. Teopema UeOwiméBa. Teopema bepuymmn. 3akoH OombHImnx
yrcen. Bribopounsiii Meton uccnenoBanuii. Beibopounsie xapakrepuctuku. OleHHBaHNE
BEPOSITHOCTH COOBITHA IO BHIOOPOYHBIM JaHHBIM. IIpoBepka NpoCTEMIIUX THIOTE3 C
IOMOIIBIO U3YYEHHBIX PACTIPEIACIICHHIA.

HenpepsiBHble citydaiiHble BennduHbL. [Ipumepsl. OyHKIMA IUNIOTHOCTH BEPOSTHOCTH
pacnpezneneHus. PaBHOMEpHOE pacnpelelleHne W €ro CBOMCTBA. 3ajadd, IPHUBOAAILUE K
MIOKAa3aTeJIbHOMY PacIpEleNICHUI0. 3aJauy, MPUBOAAIINAE K HOPMAJIBHOMY PacIpeesICHHUIO.
@OyHKIMS IIOTHOCTH BEPOSTHOCTU IMOKA3aTENIbHOTO pacHpenesieHus, (QyHKIUS IUIOTHOCTH
BEPOATHOCTH HOPMAJIBHOIO pacnpenesncHus. @PyHKIUs INIOTHOCTH U CBOMCTBA HOPMAaJIbHOTO
pacupeneneHusl.

[locnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITHI. 3ajadu, MPUBOISALIME K
pacnpenenenuto Ilyaccona.

KoBapuanusi nByx ciydailHbIX BenuuuH. KoaQpuIueHT IMHEHHON KOppesiuy.
CoBmecTHbIE HAOMIONEHUS JBYX BEJIWYMH. BbIOOpOUHBIH KO3()PUIMEHT KOppesLuu.
Paznuume Mexny JMHEMHOW CBA3BIO M INPUYMHHO-CIICACTBEHHOW CBA3bIO. JIMHelHas
perpeccus, METO[ HauMEHBIIINX KBaIPaTOB.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTB Y CTATUCTUKA» (YIIYBJIEHHBIA YPOBEHB) HA
YPOBHE CPETHEI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3VYJIBTATBI

1) rpamaaHCKOro BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKOM TO3UIIMM OOYYArOMIErOCs KaK AaKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUIICKOTO OOIIEeCTBA, MPEICTABICHUE O MATEMATUYECKIX OCHOBAX
(YHKIIMOHUPOBAHUSL PA3UYHBIX CTPYKTYp, SBICHHM, MPOLEAYp T'PakIaHCKOTO OOIIeCTBa
(BBIOOpHI, OMPOCHI U APYroe), yMeHUuEe B3auMOCHCTBOBATh C COIMAIbHBIMU UHCTUTYTaMU B
COOTBETCTBHH C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NaTpUOTHYECKOr0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTh POCCUNCKON IPakIAHCKON UICHTUYHOCTH, YBAKEHHS K MPOILIOMY
M HACTOAIIEMY POCCUHUCKOW MATEMaTUKH, IIEHHOCTHOE OTHOIICHUE K JOCTHXKCHUSIM
POCCHUIMCKUX MAaTEMATHUKOB MU POCCHUMCKOM MAaTEMaTUYECKOW IIKOJIbI, MCIIOJb30BAHUE JTUX
JTOCTH)KCHHM B IPYTUX HAyKaX, TEXHOJOTHUAX, chepax YKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHWE JyXOBHBIX IIEHHOCTEH POCCHUMCKOTO Hapoaa, CHOpMHUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMS, JTUYECKOTO TIOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM
MIPUMEHECHUEM JIOCTUKEHHUN HAYKU U IESITEIbHOCThIO YYEHOTO, OCO3HAHHUE JTUYHOTO BKJIA1a B
MMOCTPOCHHE YCTOMUMUBOTO OYIYyIIETO;

4) 3¢TeTHYeCKOro BOCIIMTAHUSA



ACTETUYECKOE  OTHOIIEHHE K MHpPY, BKJIOYash O3CTETHUKY  MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3aJay, PELICHUW, PpacCyXIEHUH, BOCIPUUMYUBOCTD K
MaTEMaTUYECKUM aCTIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) puznyeckoro BOCIUTAHUSA:

c(hOpMHPOBAaHHOCTh YMEHUS TPUMEHSAThH MAaTeMaTHYECKHE 3HAHHWS B HWHTEpecax
3I0pOBOT0O M 0e30macHoro o0pasa >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 30POBBIO
(3mopoBoe mnHTaHWE, COANAaHCUPOBAHHBIM pEXUM 3aHITHH H  OTAbIXa, pEryJsipHas
¢u3nUeckass aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHME IPU 3aHATUSX CIOPTUBHO-
03OPOBUTEIIBHON JIEATEIIBHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUSA:

TOTOBHOCTb K TpYIy, OCO3HAaHWE ILIEHHOCTH TPYIOJIOOUS, MHTEPEC K pa3IMYHbIM
chepam mnpodecCHOHANBHON  JEATEIbHOCTH, CBA3aHHBIM C MaTreMaTUKOM u  eé
NPWIOXKEHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BbIOOp Oyaymed npodeccun u
peanu30BbIBaTh COOCTBEHHbIE JKM3HEHHBIC IUIaHBI, TOTOBHOCTb M CIIOCOOHOCTH K
MaTeMaTH4YeCKOMy OOpa30BaHHMIO M CaMOOOpa30BaHMIO Ha TMPOTKEHUWU BCEU >KHM3HHU,
TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEHICHUU MPAKTUYECKUX 3ajad MaTeMaTH4eCKOM
HaIlPaBJICHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpbl, MOHUMAHHE BIUSHUSA COIUAIBHO-
HSKOHOMUYECKHX MPOLECCOB HA COCTOSHUE MNPUPOJHON M COLMAIBHOW CpPEIbl, OCO3HAHUE
100aJBbHOTO  XapakTepa OJKOJIOTHYECKUX TpoOsieM, OpHEHTAlMs Ha MPUMEHEHHE
MaTeMaTHYeCKUX 3HAHMM JJi pemieHus 3ajad B O00JacTH  OKpYXKaloleh Cpejsbl,
IJIAHUPOBAHUE MOCTYIIKOB U OLIEHKU UX BO3MOXKHBIX MOCIEACTBUM 111 OKPYKAOLIEH CPEIbI;

8) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd MU OOIIECTBEHHOW MPAKTUKH, MOHMMAaHHE MAaTeMaTHYeCKOM HAayKu Kak
chepsl YeTOBEUECKON JESTEIBHOCTH, JTAllOB €€ Pa3BUTHS M 3HAYUMOCTH JIJISI Pa3BUTHS
[UBWIN3ALIMK, OBJIAJICHUE S3bIKOM MaTE€MaTUKH U MaTeMaTUYeCKOW KyIbTypou Kak
CPEIICTBOM IO3HAHMSI MUpPA, TOTOBHOCTh OCYIIECTBIISTh MPOEKTHYIO U HCCIIEI0BATENIbCKYIO
NeATEeIbHOCTh MHAUBUIYATILHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbHI
ITo3HaBaTe/ibHbIE YHUBEPCAJbHBbIE YUeOHbIe Hei CTBHS

ba3oBble JJornyeckue 1eMCTBUS:

BBISIBIIITH U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIICHUH MEXIYy TMOHITUSAMU, GOPMYIHPOBATH OMNPENCICHUs] TOHATHM,
YCTaHABIMBATh CYIICCTBCHHBIM TPH3HAK KIacCHU(pUKAIMKA, OCHOBAHUS I OOOOIICHUS U
CpaBHEHUSI, KpUTEPHUH TPOBOAMMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIHUPOBAThL M MPEOOPaA30BHIBATH CYXKICHUS: YTBEPJAUTEIbHBIC U
OTpHUIIATENIbHBIC, EIUHUYHBIE, YACTHBIC U O0IIUE, YCIOBHBIC,

BBISIBJIITH MaTEMAaTUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M TPOTUBOpEUHs B (pakTax,
JTAHHBIX, HAOMIONECHUSX W YTBEPXKICHUSAX, Tpejaratb KPUTEPUU JUISI BBISIBICHUS
3aKOHOMEPHOCTEN U MMPOTUBOPEUNH;



JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JI€TYKTUBHBIX M WHIYKTUBHBIX
YMO3AKIIOYEHUH, YMO3AKJIFOUCHH 110 AaHAJIOTUU;

IPOBOAUTH CAMOCTOSITEIBHO JTOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM (IIpsiMbIe
U OT MPOTHMBHOIO), BBICTPAUBATh apPTyMEHTAIMIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHS M BBIBOJIBL;

BBIOMpPATh CHOCOO pemeHus ydeOHOW 3amauynm (CpaBHUBAThH HECKOJIHKO BapHUAHTOB
penieHus, BhIOMpaTh HauOosiee MOAXOASAIIMA C Y4ETOM CaMOCTOATENBHO BBIIECICHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBarejbcKue qeCTBUSA:

WCIOIB30BaTh  BOMPOCHl  KAaK  HUCCJEAOBATEIIbCKUM  HMHCTPYMEHT  IO3HAHUA,
dbopMyIUpOBaTh BOMPOCH], (PUKCHUPYIOIMHUE MPOTHBOpPEUHE, MpoOIeMy, YCTaHABIMBATh
HCKOMOE U JaHHO€, (POpMUPOBATH THIIOTE3Y, ApTyMEHTHUPOBATH CBOIO MO3UIINI0, MHCHHE;

IPOBOJIUTh CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN JKCHEPUMEHT, MCCIENOBAHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEW MareMaTu4ecKoro oObEeKTa, SIBJICHUS, MPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXKy OOBEKTaMU, SIBIICHUSIMU, TTPOIIECCAMMU;

CaMOCTOSITeNIbHO  (hopMynupoBaTh OOOOIIEHHMS U BBIBOJALI MO  pe3yjibraram
MPOBEIEHHOTO HAOIONCHUS, WCCIEIOBAHMS, OIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
PE3yABTaToOB, BEIBOJIOB U O00OIIIECHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCa, a TAK)KE BBIABUTAThH MPEATOI0KCHUS
0 €r0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ ungopmanmeii:

BBISIBIISITH JIePUITUTHI MHGOPMAIIUU, TaHHBIX, HEOOXOIUMBIX JJI1 OTBETa Ha BOIPOC U
IUTSL PEILICHUS 3a/1a4U;

BbIOMpaTh MHGOpPMAIMI0 M3 HUCTOYHUKOB PA3JIMYHBIX THUIIOB, AaHAJIU3UPOBAThH,
CHUCTEMAaTU3UPOBaTh U WHTEPIPETUPOBATh HH(POPMALMIO pa3IUYHBIX BUIOB U (Hopm
MPEACTABIICHHUS;

CTPYKTypUpOBaTh HMH(POpPMAIIMIO, TPEACTABIATh €€ B  Pa3IUYHbIX  (Qopmax,
WJUTIOCTPUPOBATH rpaduyecKy;

OIICHUBATh HAJIEKHOCTh HMHGOPMAIMU TI0 CaMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKaTuBHBIE YHMBepcaIbHbIe YueOHbIe 1eHCTBUSA

Oo0wmenue:

BOCIPUHUMATh U (POPMYIHUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBHUSIMHU U LENISIMU
OOIIeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHMEHHBIX
TEKCTaX, JaBaTh MOSICHEHHWS IO XOAY pEIICHUs 3aJauyd, KOMMEHTHPOBATh MOMyYEHHBIN
pe3ynbTarT;

B X07Ie 00CYKJI€HUS 3a7aBaTh BOIPOCHI MO CYIIECTBY O0OCYX/1aeMOil TeMbl, TPOOIEMBI,
pelraeMoil 3a1a4n, BRICKA3bIBaTh U/, HAlICJICHHBIC Ha TIOUCK PEIICHHs, COTIOCTABIISTh CBOU
CYKICHUS C CYKICHUSMHU JIPYyTUX YYaCTHUKOB [uajora, OOHApyKWBaTh pa3inyue U
CXOZICTBO TIO3UIIHH, B KOPPEKTHOH (hopMme (HOpMYyIHpOBATh PA3HOTIACHS, CBOU BO3PAKEHUS;



IIPEACTABIATh PE3YJIbTATHl PEIICHUS 3a1a4M, JKCIIEPUMEHTA, UCCIENOBAHUS, IIPOEKTA,
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIUICHHS C YYETOM 3a4ad MPE3CHTAlUd |
OCOOEHHOCTEN ayAUTOPHUH.

PeryisiTuBHBIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUSA

Camoopranusanus:

COCTaBJIATH IUIaH, AJITOPUTM PELIEHUs 3aJaud, BBIOUpaATh CIIOCOO PEHICHUS C y4ETOM
MUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJ/Ib, SMOIIHOHAIbHBIA MHTEJVICKT:

BJa/IeTh HaBBIKAMU II03HABATEIIbHOM pPEQIEeKCHU KaK OCO3HAHMS COBEPIIAEMbIX
NEUCTBUM W  MBICIUTEIbHBIX MPOLECCOB, HWX pE3yJbTaToB, BJIaJAETh CIIOCOOaAMU
CaMONPOBEPKH, CAMOKOHTPOJISI POLECCA U PE3YIBTATA PEIICHHS] MATEMAaTUYECKOM 3a1a4u;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIICHUU 3a]a4l, BHOCUTH
KOPPEKTHBBI B JESTEIIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX, HalJIEHHBIX
OIKOOK, BBISIBICHHBIX TPYAHOCTEMH;

OLICHMBAThb COOTBETCTBUE pe3yJibTaTa LA U YCIOBHUSAM, OOBSICHATh NPUYUHBI
JOCTHKEHUS] WJIM HEIOCTH)KEHUS PE3YyNbTaTOB JESATENbHOCTH, HAXOAUTH OIIMOKY, JaBaTb
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHas 1€ATEIBHOCTD:

MMOHUMAaTh U UCMOIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAMBUAYAJIbHON pabOThI IPH
pemieHuy y4eOHbIX 3a/ady, NPUHUMATh LEJIb COBMECTHOW JAESTENbHOCTH, IUIAHUPOBAThH
OpraHM3alli0 COBMECTHOM padOoThI, paclpeaessiTh BUABI padoT, 10roBapuBaThCs, 00CYXK1aTh
IpOLECC U pe3yabTar paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

Y4acTBOBATh B TPYNIOBBIX (hopMax paboThl (00CyKAeHHs, 0OMEH MHEHH, «MO3TOBbIE
IITYPMbD» U WHBIE), BBIIOJIHATH CBOIO YacThb pa0dOThl U KOOPAMHUPOBATH CBOM JEHCTBUS C
IpPYTMMH 4J€HaMH KOMaHJbl, OLEHMWBAaTh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

HNPEAMETHBIE PE3YJ/IBTATbBI

K xonity 10 kiacca oOydaromuiicst HAy4YUTCS:

CBOOOZHO ONEpUpPOBaTh MOHATUSAMHU: Tpad, MIockuid rpad, cBA3HBIM rpad, MyTh B
rpade, Lemnb, HUKI, EPEBO, CTENEHb BEPIIMHBI, IEPEBO CIYYailHOTO SKCIIEPUMEHTA;

CBOOOIHO OMEpUPOBATh TMOHATHUAMH: CIyYaWHBIA IKCIEPUMEHT (OMBIT), CIy4aiiHOE
cOOBITHE, DIIEMEHTApPHOE CIy4aliHOE COOBITHE (DIEMEHTapHBIH MCXOJ) CIy4ailHOTO OIIbITA,
HaXOIUTh BEPOSTHOCTH COOBITUM B ONBITaX C PABHOBOBMOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH;

HaxoAUTh U (POPMYIHUPOBATH COOBITUS: TIEpeceUeHue, 0ObeIMHEHUE JAHHBIX COOBITUH,
COOBITHE, MTPOTUBOMOIOKHOE JaHHOMY, MCIIONb30BaTh AUarpaMmbl Dijiepa, KOOPIAUHATHYIO
OpsIMyI0 JJIsi pelIeHMs] 3ajad, MOJb30Barbcst (OPMYJION CIOKEHHUS BEPOATHOCTEH mJis
BEPOSITHOCTEH JIByX U TPEX CIyYalHBIX COOBITUH;

OMepUpOBaTh MOHATUSMHU: YCJIOBHAs BEPOSTHOCTh, YMHOXEHUE BEpPOSTHOCTEM,
HE3aBHCHUMBIE COOBITHS, JAEPEBO CIY4YallHOrO SKCIEPUMEHTa, HAaXOAUTh BEPOSTHOCTU



COOBITUH C TIOMOINBIO TpPaBHJIAa YMHOXEHHMsI, J€peBa CIy4YailHOrO OIbITA, HCIOJIB30BaTh
dbopmynny momHOM BeposTHOCTH, ¢Gopmyny baiieca mpu pemieHun 3agad, ONPEAETSATH
HE3aBUCHUMOCTb COOBITUH 1O (hOPMyYJI€ U 110 OPTaHU3ALNHN CITYYalHOTO SKCIIEPUMEHTA;

OPUMEHATh HU3Y4YEHHbIE KOMOWHATOpHbIE (DOPMYNBl JJI TMEPEUUCICHHS] DIIEMEHTOB
MHOXXECTB, 3JEMEHTAapHBIX COOBITUN CIYYalHOIO OIbITA, PELICHHA 3a7ad 0 TEOPUHU
BEPOSITHOCTEN;

cBOOOJTHO OTIEpUPOBATh MOHATUAMU: OMHAPHBIN CIy4yallHBINA ONBIT (UCIIBITAHUE), YCIIEX
U HEy/la4a, HE3aBUCUMBbIE UCIBITAHUS, CEpUs UCIIBITAHUMN, HAXOIUTh BEPOSITHOCTU COOBITHUI:
B CEpHUM MWCHBITAHWWA [0 IEPBOIO yCIeXa, B CEPUM HUCHBITaHWM bepHymum, B omsITe,
CBSI3aHHOM CO CITy4allHBIM BHIOOPOM U3 KOHEYHON COBOKYITHOCTH;

CBOOOZAHO  OINEpPUPOBaTH IMOHATUSAMH: ClIydailHas BEJIIMYMHA, pPACHPEICICHUE
BEpOSTHOCTEW,  JIuarpamMma  pachnpeaeieHus, OuHapHas  ciayyailHas  BEJIMYMHA,
reoMEeTPUYECKOe, ONHOMHUAJIBHOE PaCIpeIeIeHUE;

ONEPUPOBATH IOHATUSAMHU: COBMECTHOE DPACIPEACIICHUE JABYX CIIyYalHBIX BEJIWYUH,
UCIIOJIb30BaTh TAaOIUIy COBMECTHOIO pacHpelesieHUusl JIByX CIy4alHbIX BEJIWYUH IS
BBIJICTICHUS PACIIPENEIEHUS KaKIOW BEJIIMYHHBI, ONPENCICHNUS] HE3ABUCHUMOCTH CIIyYalHBIX
BEJIMYMH; CBOOOAHO ONEPUPOBATH MOHATHEM MAaTeMaTHYECKOTO OXHJaHUs Cly4yailHOU
BEJIMYMHBI (paclpeneneHus), MNPUMEHSITh CBOWCTBA MAaTeMaTHYECKOTO OXHUIAHUS TIpU
pelIeHUH  3aJa4,  BBIYUCIATH  MaTE€MaTHYECKOE€  OXUAAaHUE  OMHOMHAIBHOIO U
re€OMETPUYECKOTO0 paclpenesieHuil; CBOOOJHO OINEpUPOBATH MOHATUSMHU: JTUCIIEPCHS,
CTAHJAPTHOE OTKJIOHEHWE CIIy4alHOM BEJIMYMHBI, IPUMEHSATb CBOMCTBA JUCIIEPCHU
CllydalilHON BeJNWYMHBI (pacnpeleseHus1) NPy PEIIeHUU 3a4ad, BBIYMCIATH AUCIEPCHIO U
CTaH/IapTHOE OTKJIOHEHHE T€OMETPUYECKOrO U ONHOMMAJILHOTO paclpeieeHH.

K xoniry 11 kinacca oOyyaronuiics HayquTCs:

BBIUMCIIATh BBIOOPOYHBIE XApAKTEPUCTUKUM MO JAHHOW BBIOOPKE M OLICHMBATH
XapaKTEPUCTUKHU T€HEPATbHON COBOKYMHOCTH JIaHHBIX MO BHIOOPOYHBIM XapaKTEPUCTUKAM.
OneHuBaTh BEPOSATHOCTH COOBITUH M MPOBEPATh MPOCTEHIINE CTaTUCTHUUECKHE TUIOTE3bI,
ITOJIB3YSICh U3YYEHHBIMHU PACIIPENCICHUSMY;

MIPUBOAUTH MPUMEPHI 3a]a4, IPUBOIAIINX K IOKA3aTEIbHOMY PAaCIPEACIICHUIO, 3a1a4,
NPUBOJAIIMX K HOPMajJbHOMY pacnpeaeneHuto. OnepupoBaTh MNOHIATHAMHU: (QYHKIMS
IUIOTHOCTH  BEPOSITHOCTH  TOKA3aTe€JIbHOTO  pacipeneneHus, (QYHKIHUS  IUIOTHOCTU
BEPOSATHOCTH HOPMAJIBHOIO pacrnpezesieHus, PyHKUUs TUIOTHOCTU M CBOIMCTBA HOPMaJIbHOTO
pacripefiefieHusi; OonpeaeisaTh KodDPUIMEHT JIMHEHHOW  Koppemsiiuh, BBIOOPOUYHBIN
KO3(ULHUEHT KOPPETSIUU.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

HaumeHnoBaHue pa3xejioB M1 TeM

Koaun4yecTBo yacoB

DJIeKTpOHHbBIe (HU(POBbHIE)

Ne n/n Kontpoabnbie  IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBareJibHbIe pecypchl
padoThI padoThI
1 DneMeHTHI Teopuu rpadon 3
5 Ciy4aiiHbI€ OIIBITHI, CITy4aifHbIE COOBITHS U 3
BEPOSITHOCTH COOBITUI
Omnepauuu Hajl MHO)KECTBAaMH U
3 coObITHsAMH. Cl0KEHUE U YMHO)KEHUE 5
BEPOSTHOCTEU. YCIIOBHASI BEPOSTHOCTb.
He3zaBucumslie coObITUA
4 DJeMEeHTbl KOMOMHATOPUKU 4 1
Cepuu nocine1oBaTeNIbHbIX UCIIBITAHUH.
5 Ucneitanus bepaymm. CiydaitHplii BBIOOD 5
13 KOHEYHOU COBOKYITHOCTH
6 CrnyuaiiHble BEIMUMHBI U paclpeieIeHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 0




11 KUIACC

Koan4yecTBo yacoB
HanmeHnoBaHue pa3iesioB U TeM JyieKkTpOHHBbIE (IU(POBHIE)

Ne ni/mm Kontpoabnsie IIpakTnueckue
NPOrpaMMsbI Bcero

o0pa3oBare/ibHbIe pecypchl
padoTbI padoTbI

3aKoH OOJIBIIMX YHCET
ONeMEeHThl MaTEMAaTUYeCKOM CTaTUCTHUKU

HenpepbiBHBIC clydaliHbIe BEJIMUUHBI
(pacmipezernenust), moka3arejibHOE U 4
HOpPMAaJIbHOE pacIpe/leIeHUs

Pacnpenenenue Ilyaccona

CBs3b MCXKOY CﬂyqaﬁHBIMI/I BCJIIMUYNHaAMU

O06001IeHYE ¥ cUCTEMATU3AUA 3HAHUNU 11 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34 1 0




MPOBEPSAEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJILHOM ITPOI'PAMMBI

10 KUIACC
Kon N .
IIpoBepsiemMble NpeMeTHBIE Pe3yIbTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOI
HPOBEPTEMOTO NPorpaMMbl CpeHero o01ero 00pa3zoBaHus
pe3yJabTara
6 Teopust BEpOSTHOCTEH U CTaTUCTHKA
6.1 Yurarh U CTPOUTH TAOIUIIBI U TUAT PAMMBI
6.2 OmnepupoBarh MOHATHAMHU: cpenHee apudmMeTnueckoe, MeAWaHa, HauOoIbIIEE,
HauMEHbIIIee 3HaYeHHE, Pa3MaX MacCUBa YMCIIOBBIX JAHHBIX
OnepupoBarh MOHATHUSAMH: CIy4YalHBIA SKCIEPUMEHT (OMBIT) U CllydyallHOe COOBITHE,
6.3 JJIEMEHTapHOE COOBITHE (DIIEMEHTAPHBIM WCXOJ) CIYYailHOTO OIbITa; HAXOIUTh
' BEPOSTHOCTH B OMNBITaX C PAaBHOBO3MOXKHBIMHU CIIyYalHBIMH COOBITUSIMU, HAXOAWTH U
CpaBHUBATh BEPOATHOCTU COOBITHI B N3yUYEHHBIX CIIyUYalHBIX SKCIIEPUMEHTAX
Haxonuts u hopmMymupoBarh COOBITHS: TIEpEeCEUCHHIE U 00hEIMHEHUE JAHHBIX COOBITHIA,
6.4 COOBITHE, MPOTUBOIOJIOKHOE JJAHHOMY COOBITHIO; TIOJIb30BAThCS AMArpaMMaMu Diepa
1 (GOpMYIIOH CIIOKEHUsI BEPOSTHOCTEH MPH PEIICHUH 3a]1a4
6.5 OnepupoBarh MOHSATUSIMU: YCIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHS;, HAXOIUTh
' BEPOSITHOCTH C TIOMOIIBIO MPaBHJIa YMHOKEHHSI, C TIOMOIIBIO JIEpeBa CIyYaiiHOTO OIBITa
6.6 [TpuMeHATH KOMOMHATOPHOE MPABHIIIO YMHOKESHHS TIPU PELICHUH 33/1a9
OmnepupoBarh MOHATUSMU: UCTBITAHUE, HE3aBUCUMBIC WCIBITAHHS, CEPHs UCIIBITAHUH,
6.7 ycIlieX U HeyJaua; HaXOAUTh BEPOATHOCTH COOBITHI B CEpUM HE3aBHUCUMBIX HCIIBITAHUN
JI0 TIEPBOIO ycIiexa, HaXOJUTh BEPOSITHOCTU COOBITUI B CEpUU UCTIBITAaHUN bepHymiu
6.8 OnepupoBaTh NOHATUSAMM: CIydaiHas BeIMYMHA, paclpelelieHue BeposTHOCTEM,
JrarpaMma pacrpeeneHus
11 KIIACC
Kon . .
IIpoBepsieMble NpeIMeTHbIE Pe3yJbTAThl 0CBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOM
HPOBEPHEMOTO NPOrpaMMbI CpeJHero 0ouero 00pa3oBaHusA
pe3yJibTara
5 Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh BEPOATHOCTH 3HAUEHUI CIy4yallHOW BEJIMYMHBINO PACHPEIENICHUI0 WM C
' MIOMOIIBIO IUarpamMm
OnepupoBarh MOHATHEM MaTeMaTH4eCKOro OXKUAAHUS, MPUBOAUTH MPUMEPHI TOTO, KaK
5.2 MPUMEHSETCS ~ MareMaTH4ecKoe  OXKUJaHWUE CIy4alHOW  BEJWYHWHBI, HAXOAHUTh
MareMaTu4yeckoe OXKUAaHuE 10 TaHHOMY pacipeaeIeHHUIO
5.3 Nwmets npeicTaBieHne o 3aKoHe OONBIITNX YHCel
5.4 Nmets npencraBieHne 0 HOPMAIBHOM paclpeeIeHuN

IHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KUIACC




Kona

HpOBepﬂeMblf/i IJTEMEHT COACPKaHUSA

Teopust BEPOATHOCTEN U CTATUCTUKA

6.1

6.2

[IpencraBnenne JaHHBIX C MOMOIIBIO TAOMUI U auarpamMMm. CpenHee apudMeTHIEeCcKOe, MeIuaHa,
HauOOJIbIIIee U HAUMEHbBIIICE 3HAYCHHUS, Pa3Max, TUCIICPCUS U CTAHJAPTHOE OTKJIOHEHHE YMCIIOBBIX
HabOpoB

CrydaifHple DKCIIEPUMEHTHI (OIBITHI) M CIyYailHbIe COOBITHS. DJIeMEHTAapHBbIE COOBITHUS (MCXOJbI).
BeposTHOCTh citydaiiHOro coOBITHS. BIM30CTh YacTOTHIM BEpOSTHOCTH cOOBITHH. CiryuyaiiHbie
OTBITHl C PAaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH. BeposSTHOCTH COOBITUIH B OIBITAXC
PaBHOBO3MOKHBIMH SJIEMEHTAPHBIMH COOBITUSMU

6.3

Onepanuu  HaJg COOBITHSIMU: TepeceueHue, OOBEIWHEHUE, MPOTHUBOIOIOXKHBIE COOBITHS.
Huarpammsl Ditnepa. DopMmyna cloXeHUs: BEpOSITHOCTEN

6.4

6.5

VYcioBHasE BEpOATHOCTb. YMHOXKEHHME BEpPOATHOCTEHW. JlepeBO Clly4ailHOTO HKCIEPUMEHTA.
®dopmyna noaHo# BeposTHOCTU. He3aBucumble cOOBITHS

Komb6unaropHoe mpaBuino ymHoxeHus. IlepectaHoBku u  ¢dakropuan. Yucno couyeraHuil.
Tpeyronbuuk ITackansa. @opmyna bunoma Herotona

6.6

6.7

bunaphblii ciyyaliHblii ONBIT (MCHIBITAHUE), ycrieX U Heyaada. HeszaBucumble ucnbitanus. Cepus
HE3aBHCHMBIX UCIIBITAHUN 110 IIepBoro ycnexa. Cepus He3aBUCUMBIX UCIIBITAaHUN bepHynnun

Cnyuaiinas BenuuuHa. Pacnpenenenue BepositHocTeil. uarpamma pacnpenenenus. IIpumepst
pacrpeneneHuid, B TOM YUCJIe TeOMETPUUECKOE U OMHOMHAIBHOE

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

TeopI/IH BepOﬂTHOCTeﬁ K CTaTUCTHKA

5.1

YucnoBble XapaKTEPUCTUKK CIy4ailHBIX BEJIMYMH: MATEMAaTUYECKOE OKUJAHUE, TUCIEPCUS U
CTaHJapTHOE OTKJIOHEeHUE. [IpuMepsl IpUMEHEHNSI MATEMaTUYECKOTO OXKHUIAHUSA, B TOM YHCIIE
B 3aJayaX U3 TOBCEJHEBHOW XH3HU. MaremaTnueckoe OXHUJaHUE OWHApHOHN ciydailHON
BEJIMYMHBI. MareMarnueckoe OXHJaHHUE CYMMBI CIIy4allHbIX BEIMYMH. Maremarndyeckoe
OXKUJAHUE U JUCIIEPCHS TEOMETPUUECKOr0 U OMHOMHAIIBHOTO pacipeesIeHui

5.2

3akoH OOJNIBIIMX YKCEN M €ro pojib B HaykKe, MpHUpoAe U oOimecTBe. BbIOOpOUHBIN MeTOn
HCCIIeNOBaHUMN

5.3

[IpuMepsl HENpepbIBHBIX CIy4YalHbIX BeIWYMH. [IoHATHME O IUIOTHOCTH pacnpeneiaeHusl.
3ajaun, TNpUBOLALIME K HOpPMAJIBbHOMY pacnpeneneHuo. llondarne o HopMaabHOM

pacrpeieneHun




